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No6i dung nghién ctru cua dé tai
1. Nghién ciru tao khang thé don dong
e Tao dong té bao san xudt khang thé dic hiéu voi khang nguyén
CYFRA21-1, trong ung thu phdi dang té bao khong nho.
e Tao dong té bao san xuit khang thé dic hiéu véi khang nguyén CD33
trong ung thu mau dang bach cau tuy cép tinh.
e Tao dong té& bao san xuadt khang thé dic hiéu véi khang nguyén
HER2/neu trong ung thu vi dang ting truong biéu bi.
2. Nghién ciru tao KIT chan doan ung thw
e Gin khang thé don dong dic hiéu khang nguyén CD33 vdi chit tao
mau dé tao KIT chan doan ung thu méau dang bach cau tuy cap tinh.
e Gan khang thé don dong dic hiéu khang nguyén CYFRRA 21-1 véi
chét tao mau dé tao Kit chan doan ung thu phoi dang té bao khong nho.
e Gian khang thé don dong dic hiéu khang nguyén HER2/neu véi chat tao
mau dé tao KIT chan doan ung thu via dang ting truong biéu bi.
e Thir nghiém va danh gia chit lugng cac KIT tao dugc cua dé tai.
3. Nghién ctru tao ché phim diéu tri ung thw
e Thiét ké vector biéu hién gen tai t6 hgp mi hoa khang thé don dong
trong E. coli hodc nAm men dic hiéu khang nguyén CD33, CYFRA 21-

1 va HER2/neu.
e Tinh sach va xac dinh hoat tinh khang thé thu dugc.

4. San pham du kién cia dé tai
e Xay dung dugc quy trinh thu nhin khang thé dic hiéu khang nguyén;
e Xay dyng dugc quy trinh tao Kit chan doan;
e Xay dung dugc quy trinh tao ché pham dinh hudng diéu tri;
e Thu nhan dugc 3 bo KIT (100 phan ing)/1 bé KIT/mot khang nguyén;



e Thu nhan dugc 1 gram ché pham/1 khang thé
e (Cong bd: 3 bai bao trén cac tap chi chuyén nganh

e Dao tao theo ndi dung ctua dé tai: 1 tién sy, 2 cao hoc, 2 cur nhan



MO PAU

Do tac dong cuia diéu kién song, ty 1& mac bénh ung thu ngdy mot ting.
Nhirng nam gan day, mdi nam Viét Nam phat hién khoang 150.000 bénh nhan
ung thu méi, nhidu nhit 13 ung thu phdi, ung thu va va bach cu. Vi tré em,
chi tinh riéng ¢ Bénh vién nhi Trung wong, hang nim tiép nhan trung binh
200 bénh nhan ung thu méi. Tré trong do tudi tr 5-15 tudi dang dugc diéu tri
bénh ung thu tai bénh vién da tang tir 1.262 tré nam 2002 1én 1.708, va nay
(2009) 14 2.000 tré, da s mac bénh bach ciu va u ndo cap tinh. Pang luu ¥, ty
1€ t&r vong & tré méc bénh ung thu kha cao, do phén 16n tré duge dua dén bénh
vién kham thi bénh da nang. Udc tinh, khoang 90% khong duoc dua dén bénh
vién trudce khi & tré Xuét hién bién chirng nhu roi loan than kinh.

Ung thu - vén duoc xem la bénh kho tri, nhung gan day cac nha khoa
hoc d3 dua ra nhiéu liéu phap chéng ung thu, chang han lidu phap gen, diéu tri
mién dich véi viéc st dung cac khang thé don dong, cac vaccine, dd mang lai
nhirng thanh cong dang khich 18, ti 1é tir vong do mac bénh ung thu ngay mot
giam. Tuy nhién & Viét Nam, theo GS. Bac sy Nguyén Chan Hung, giam déc
Bénh vién ung budu TP. H6 Chi Minh thi “Hién nay, ching ta chwa dung liéu
phap nio vi gia thanh con rat cao, chang han nhu mét liéu 1a 600 USD, mdi
dot diéu tri 12 6 liéu”. Bénh ung thu néu dugc phat hién som thi ty 1& diéu tri
thanh cong rat cao. Vi vdy, viéc nghién ciru va san xuit cac khang thé don
dong dic hiéu khang nguyén dich s& gop phan kiém soat bénh, chan doan va
diéu tri ung thu ngay mot c6 hiéu qua hon, gbp phan chim soc va bao vé sic
khoe ctia cong dong ngay mot tot hon.

Phuong phap san xuat khang thé don dong chii yéu duoc thyc hién theo
phuong phap tao té bao hybridoma ciia Kohler va Milstein (1975). Té bao
hybridoma vira c¢6 kha niang sinh tong hop khang thé don dong diac hiéu khang

nguyén di giy mién dich vira c6 kha ning ton tai lau dai sau nhiéu lan phan



chia. Dong té bao hybridoma dugc nhan nuoi dé san xuét khang thé dic hiéu
trong diéu kién in vivo (tao bang & chudt) hodc in vitro (nudi ciy trong moi
truong dac biét).

Tuy nhién, quy trinh san tao té bao hybridoma 1 phuc tap, khang thé san
xuat ra co gia thanh cao va hon thé nira khi ing dung trong diéu tri lai gip
nhirng tré ngai vé tinh hiéu qua do ching c6 ban chat tir chudt (co thé nguoi
bénh sinh khang thé khang lai no, goi tat 1a hién tuong HAMA). Phan 16n cac
khang thé don dong duoc thir nghiém trong diéu tri vao giai doan 1980-1987
¢6 ban chat hoan toan cta chudt déu khong thanh cong, Gmg dung thir nghiém
1am sang ddi v6i cac khang thé dang nay di giam manh va hoan toan chim
dat vao nam 2003.

Vi vdy, dé khic phuc van dé nay cac nha khoa hoc di str dung k¥ thuat
gen dé tao khang thé don dong dang ghép va cac khang thé co ban chit cia
nguoi hoan toan.

Khang thé dang ghép di lam ting hiéu qua diéu tri va giam hién tuong
HAMA. Trén thyuc té da c6 5 khang thé don dong dang ghép da duoc béan trén
thi trudng & nhiéu nuéc dé diéu tri mién dich va ung thu (4bciximab,
Rituximab, Basiliximab, Infliximab, Cetuximab), cic khang thé hoan toan c6
ban chat ctia ngudi médi duge nghién ctru trong nhitng nim gan day va dang

trong giai doan thir nghiém.

Phan I. GIOI THIEU CHUNG



1.1. Khang thé don dong va quy trinh san xuat

Khang thé 1a cac phan tir immunoglobulin (c6 ban chat glycoprotein), do
cac té bao lympho B ciing nhu céc twong bao (biét hoa tir lympho B) tong hop
va tiét ra dé gitp hé mién dich nhén biét va vo hiéu hda cac tic nhan la, chéng
han céc vi khuan hodc virus. Céc khang thé c6 hinh chit Y, c6 hai bo “canh”
gan vao mot “than”. Cac dau cia Y (Fab) duoc goi 1a cac vung bién doi, o
phia dau cac canh chira cac ving gan két khang nguyén (ving quyét dinh bod
trg, CDR) va than (Fc) 1a mot ving hang dinh. Cac ving hing dinh chia “lay
khoi dong” chire nang phan mg lai kich thich bang viéc gan két cac phirc hé
cta té bao khéac cua hé mién dich.

Khang thé thuc hién cac chirc ning co ban nhu lién két dic hiéu véi
khang nguyén, hoat hoa cac bo thé, hoat hoa cac té bao mién dich.

Khéng thé don dong 13 nhimg khang thé dugc tong hop tir mot dong té
bao lympho B. Kohler va Milstein (1975) da dé xuat phwong phép tao khang
thé don dong (Cong trinh dat giai Nobel) biang cach dung hop cac té bao
myeloma v&i cac té bao san xuat khang thé tach tir chudt da gay mién dich.

bé tang hi€u qua diéu tri cua cac khang thé don dong, cac nha khoa hoc
da két hop cac gen tir cac ngudn té bao lympho B khac nhau dé tao gen tai to
hop m3 hod cac khang thé don dong co ving gin két véi cing mot vi tri
(mot epitope) cia khang nguyén, cac khang thé don dong khi d6 co thé la:

-Khing thé don dong chudt (Mouse monoclonal antibody) 1a mot
khang thé c¢6 ngudn gbc hoan toan tir chudt, dugc tao ra theo phuong phap cta
Kohler va Milstein.

-Khing thé don dong ghép (Chimeric monoclonal antibody) 1a khang
thé mang ving bién ddi c6 ngudn gdc khang thé chudt va vang hang dinh co

ngudn gbc khang thé nguoi.



-Khing thé don dong "nhan" hoi (Humanized monoclonal antibody)
1a khang thé c6 ving quyét dinh tinh b tro (CDR) ngudn gbc tir khang thé
chudt, phan con lai cia ving bién ddi va vang hang dinh c6 ngudn gbc tir
khang thé nguoi.

-Khang thé don dong khi (Primatized monoclonal antibody) 13 khang
thé c6 vung bién d6i tir khi va ving hang dinh tir khang thé ngudi.

-Khing thé don dong ga: Do su cach xa nhau trong hé thong phén loai,
nén ga dugc chon dé tao khang thé don dong khang lai cac protein khang
nguyén c6 ngudn goc tir déng vat c6 va. Vi dap ung mién dich ddi véi cac
khang nguyén nay & ga xay ra manh hon & dong vat c6 vu: chudt, khi, tho.

-Khang thé don dong nguwodi (Human monoclonal antibody) 1a khang
thé don dong hoan toan c6 ngudn gdc tir ngudi. Cac gen mi hoa ving bién doi
c6 ngudn gbc tir ngudi duge chuyén vao chudt (chudt chuyén gen) va thuc
khuan thé (thu vién phage) dé san xuat khang thé don dong nguoi.

Cac doan khang thé tai t6 hop co kich thudc nho, vi du cac doan khang
thé don tri (Fab, ScFv) va cac dang to hop khac nhau (diabodies, triabodies,
minibodies) dang dugc xem 1a nhimg duoc pham dang tin cdy. Cac to hop
khang thé nay van gilt dugc tinh dac hiéu hudng dich cua toan bd phan t
khang thé nhung dugc san xuit v4i gia thanh ré hon va c6 nhirng dic tinh quy
1am nguyén liéu cho tao Kit chian doan va thudc diéu tri. Cac khang thé khi
duoc gén véi cac thude, enzyme, doc td hodc déng vi phéng xa (goi 1a doc td

mién dich, Immunotoxin) da lam tang hi¢u qua diéu tri.
1.2. Cac khang thé don dong dang dwoc str dung trong y hoc

Cac khang thé don dong dugc FDA chap thuan sir dung trong diéu trj co
co ché tac dong dic trung khac nhau:
Uc ché hé¢ mién dich: Muromomab-CD3 nhan biét va gin két voi phan

tr CD3 trén bé mit cac té bao T, han ché su dao thai trong ghép ndi tang,



Infliximab lién két v6i yéu t6 hoai tir khdi u-alpha (TNF-a). Khang thé nay thé
hién tiém nang 16n trong diéu tri mot sé bénh nhiém khuan nhu bénh viém
kh6p, Omalizumab gén két voi IgE do vdy han ché su gin két cua IgE ddi véi
cac té bao 16n (mast cell) str dung trong diéu tri bénh hen di ung, Daclizumab
gin két voi mot phan cua thu thé IL2 (CD25) trén bé mit té bao T dé ngin
ngira viéc dao thai trong ghép than va khang lai ung thu té bao T.

U'c ché hoic giét cac té bao di cin: Rifuxan® nhan biét va gin két voi
phan tir CD22 trén hau hét cac té bao lympho B va thuong dugc sir dung trong
diéu tri ung thu té bao B, Zevalin ® nhan biét va gin két khang nguyén CD20
trén céac té bao B (va u bach huyét), Bexxar® (tositumomab) 1a phirc chit cia
khang thé don dong khang CD20 va dong vi phong xa "'I (isotope iodine-
131), dugc st dung cho cic bénh nhan u bach huyét, Herceptin®
(trastuzumab) gan véi HER2, mot thu thé cua yéu t phat trién biéu mo trén
bé mit té bao mot sb loai ung thu (ung thu v, ung thu bach huyét), Erbitux ®
(cetuximab) gin két v6i HER1, 1a mot thu thé cua yéu té phat trién biéu mo
(EGF) duoc xac dinh trén té bao mot sd loai ung thu (ung thu vii, ung thu
bach huyét), Mylotarg ® 1a mot cong hop cua calicheamicin voi khang thé don
dong dic hiéu khang nguyén CD33 (mot khang nguyén biéu 10 trén cac té bao
ung thu bach cau tuy cip tinh, AML), Alemtuzumab (MabCampath®) gin két
dic hiéu voi khang nguyén CD52 duogc st dung trong diéu tri ung thu bach
cu man tinh.

U'c ché sy hinh thanh mach mau ciaa khdi u: Vitaxin gin két dic hiéu
v6i integrin thanh mach (alpha-v/beta-3) duoc tim thay trong thanh mach cia
cac khéi u, khong co trong cac mach méau cia cic md binh thudng,
Bevacizumab (Avastin®) gan véi cac yéu td phat trién biéu mé thanh mach
(VEGF), han ché kha niang gin két véi cac thu thé cua nod, Abciximab

(ReoPro®) c6 tac dung trc ché sy két nhom cac tiéu cau bang cach gan voi



cac thu thé trén bé mit cua chang gitp cho viée tic nghén & dong mach vanh

ddi véi bénh nhan duoc phau thuat tao mach.
1.3. Phwong phap san xuéat khang thé don dong

Chon loc té bao c6 kha ning san xuit khang thé tir dong vat giy
mién dich: Nhu ciu khang thé sir dung trong nghién ctru khoa hoc, trong chan
doan va diéu tri bénh ngay cang 16n, dic biét 1a cac khang thé dic hiéu co
nguodn gbc ctua ngudi. Nhung ngudn khang thé nguoi thuong rat kho co duoc.
Vi vay, phuong phap chung dé nhan duoc cac khang thé 13 tir dong vat gay
mién dich va sau d6 nhan hoa dé han ché tbi da hién tuong HAMA.

Phwong phap nudi ciy té bao: Phuong phap san xuat khang thé don
dong in vitro don gian nhit 13 nudi ciy té bao hybridoma trong moi truong va
thu nhan khang thé don dong tir dich nuéi ciy té bao. Huyét thanh bé chua
khoang 50 pg/ml IgG bo thudng dugc bd sung vao mdi trudng nudi cdy. Tuy
nhién, dé tranh nhiém IgG bo, mot s cong ty di tao ra nhitng méi truong dic
hiéu cho su phat trién té bao hybridoma khong chira huyét thanh. Trong hau
hét cac truong hop, cac té bao hybridoma duoc nudi cdy trong méi truong
chtra 10% huyét thanh bao thai bé (fetal calf serum, FCS) trong thoi gian 8-12
ngdy sau d6 chuyén vao mdi truong chira it (1% FCS) hodc khong c¢6 FCS.
Khang thé trong dich nudi céy 6 thé tinh sach qua cdt ai luc protein G hodc
protein A, lugng thu dugc theo quy trinh nay vao khoang 20 pug/ml. Phuong
phép san xuat nay co thé tao lugng 16n khang thé & quy mé Pilot. Tuy nhién,
mot s6 dong té bao hybridoma phat trién khong tot trén moi truong nudi cay,
hon nita trong moi trudng c6 chira FCS, nén han ché tmg dung trong diéu tri.

Phwong phap san xuit khang thé bing cich tao bang & chudt:
Phuong phap tao bang & chudt cho lwong khang thé 16n hon so v6i huong
phép nudi cdy té bao. Hon nita, viéc san xuat khang thé theo phuong phap nay

con tranh duoc kha niang 1y nhiém so véi phuong phap nudi ciy té bao.



Khong can phai co cac trang thiét bi, k¥ thuat nuoi céy té bao sau khi da chon
dugc té bao hybridoma san xuat khang thé mong mudn. Tuy nhién, khang thé
san xuat theo phwong phap nay cé thé chtra nhiéu protein ciia chudt va cé thé
nhiém trong qua trinh tinh ché.

San xuit khang thé don dong trong hé té bao nhin thét, Eukaryote:
Ngoai cic phuong phap san xuét khang thé trén day, phuong phap san xuét
khang thé don dong trong trimg ga, trong té bao ndm men dang dugc nhidu
nha nghién ctru quan tdm do nhimg wu diém nhu don gian, lugng khang thé

duoc san xuat 16n hon so vdi cac phuong phap khac.

1.4. Nghién clru ung thw

Theo wdc tinh cua to chirc Y té thé giéi hang nim c6 khoang 10 triéu
ngudi mac bénh ung thu, 5 triéu ngudi chét do ung thu. Dy bao vao nam 2015
mdi nam thé gidi s& ¢o 15 triéu nguodi méc bénh ung thu va 9 triéu ngudi chét
do ung thu, trong d6 2/3 1a & cac nudc dang phat trién.

O ving chau A-Thai Binh Duong, ty 1é chét do ung thu 1a 100/100 000
dan ¢ cac nuéc Uc, Trung Qubc, Nhat Ban, Han Qudc, Singapore. Bénh ung
thu khong nhitng gy anh huong truc tiép dén nguoi bénh, ma con 1a ganh
nang ddi v6i cong dong. Bénh gay tam 1y lo ngai cho gia dinh va thiét hai kinh
té cho mdi qudc gia.

Nghién ctru tim hiéu co ché ung thu dé tir d6 tim ra phuong phap diéu tri
1a mot linh vuc nong bong va day tré ngai ddi voi cac nha Y-Sinh hoc hién
nay. Chiing ta c6 thé khai quat hai hudng tiép cin chinh trong linh vic nghién
clru nay:

1) Mot 1a cac nghién ciru vé di truyén phan tir té bao trong d6 nghién ciru
phat hién cac gen giy ung thu hay cac thuong tén cta hé di truyén té bao gay
nén boi di truyén hay do cac tac nhan bén ngoai. Pé giai quyét can nguyén,

cac nha khoa hoc thuoc hudéng nghién ctru nay tim céach can thi¢p vao tung
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giai doan hoat dong cua gen bao gém: tai ban, sao chép va dich ma dé 1am bat
hoat toan bo qua trinh nay. Cho téi nay liéu phéap diéu tri gen 1 cach tiép can
diéu trj theo hudng nay. Cac ky thuat c6 thé ké dén nhu: Tao céac oligo d6i ma
(antisense), ghép gen (transgene), RNAI, cit gen bang cong nghé ribozyme
hay str dung cic hoa chat dic hiéu e ché hodc bat hoat cac enzyme xic tac
trong tirng giai doan cua qua trinh trén.

2) Huéng nghién ciru thir hai vé co ché ung thu 1a nghién ciru vé protein,
va cac protein mang té bao 1a myc tiéu chinh cta cic nghién ctru nay. Céc
protein mang déng vai trd quan trong trong viéc dan truyén tin hiéu té bao-té
bao hay khoang gian bao-té bao. Cac kénh tin hiéu nay co chirc ning quan
trong trong qua trinh trudng thanh, phat trién va biét hoa cua té bao. Mot khi
chung ta diéu khién duoc cac kénh nay thi ciing dong nghia 1a chung ta co thé
can thiép duoc vao qua trinh ung thu va di can. Cho dén nay rat nhiéu protein
thudc loai ndy twong tng véi nhiéu kénh truyén tin hiéu khac nhau da dugc
phat hi¢n va tuy theo ma chung c6 hodc khong co tinh dac hiéu té bao. Theo
hudng nay, cac nha y sinh hoc da va dang nghién ctiru phuong thirc khoa céac
con duong tin hiéu nay dé diéu tri ung thu. Cac k¥ thuat co thé ké dén nhu:
tao khang thé don dong dic hiéu (c6 thé ndi sinh hay ngoai sinh), sir dung céc

chét tc ché canh tranh.
1.5. Cac khang nguyén ung thw theo néi dung nghién ctru

Mot trong cac ndi dung nghién ctru chinh cia dé tai 1a xay dung quy
trinh tao khang thé dic hiéu cac khang nguyén ung thu sau:

P6i v6i ung thw vii: Khang nguyén dich duoc dé tai lya chon nghién
ctru 1a HER2. Sy biéu hién qua mic cia HER2 chiém 20-30% ung thu vi.
Hon nita, dang ung thu ndy thudng cé tién luong xdu, nén chan doan sém

dang ung thu nay s& gitp diéu tri c6 hiéu qua.

11



Déi vdi dang ung thw phoi: Khang nguyén dich duoc dé tai Iya chon dé
nghién cuu la CYFRA 21-1. Pay la mét trong cac khang nguyén dac trung
trén bé mit cac t& bao ung thu phoi dang té bao khong nho (chiém 40% céc
bénh ung thu phoi).

Doi véi ung thw mdu: Khang nguyén dich dugc dé tai lya chon dé
nghién ctru 1a CD33. Pay 1a khang nguyén dic hiéu AML-M3, mot dang rat
kho chan doan va phan biét véi cac dang leukemia khac. Hon nita, néu dang

ung thu nay dugc chan doan som, thi hiéu qua diéu tri 1a rat cao.
1.6. So’ d6 nghién ctru tao khang thé dac hiéu khang nguyén

1.6.1. So' @6 nghién ciru tao khang thé dic hi¢u dé tao KIT chin doan

Do cac khang nguyén trong nodi dung nghién ctru cia dé tai déu 1a khang
nguyén cia cac té bao ung thu & ngudi, nén dé ting kha ning dap ing mién
dich cua dong vat gdy mién dich, n6i dung hon 13 dé thu nhan cac khang thé
c¢6 kha ning nhan biét va lién két dic hiéu voi khang nguyén dich, chung t6i
da sir dung dong vat dé gdy mién dich thu nhan cac gen ma hoa scFv cia
khang thé 1a ga.

Vi nhing 1y do sau: trong cdy phan loai ga c6 mirc tién hoa thip hon
nhiéu véi cac dong vat c6 va nén s& c6 dap Gmg manh d6i véi khang nguyén
c6 ngudn goc tir ddng vat c6 vi. Hon nita, khang thé IgY & ga co nét cau trac
rat gidng véi khang thé IgG & nguoi. So dd thu nhan cac khang thé dac hiéu

khang nguyén dé tao Kit dinh tinh va dinh lugng khang nguyén nhu sau:
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Mau bénh pham

) 4
ARN

¥

Gen ma hoa khang nguyén dich

4

Tao vector biéu hién gen ma hoa khang nguyén

Y

Khang nguyén tinh sach
\ 4

Gay mién dich dong vat thi nghiém

Tach dong gen ma hoa scFv cuia khang thé

Gén gen scFv vao hé - Tao vector biéu hién
gen phage hinh soi gen ma hoa khang thé
&~ '

!

Thu nhan khang thé

Tao phtrc hé khang
thé phage-hat vang

\

Kit dinh tinh khang nguyén Kit dinh lwong khang nguyén

So d tong quat thu nhan khang thé dé tao KIT xéc dinh khang nguyén

1.6.2. So' dd tao khang thé 1am nguyén li¢u tao ché pham diéu trj

Khang thé c6 thé st dung truc tiép trong diéu tri hodc c6 thé dugc gin
voi cac doc td tao Immunotoxin hodc khang thé duogc gén vO1 cac enzyme
hoac cac déng vi phong xa (vi du | 1). Tuy nhién, hiéu qua diéu trj cta cac
ché pham thudc phu thudc rat nhiéu vao ban chat cuia khang thé hoic scFv cua
khang thé. Hon nita, hiéu qua diéu tri cua khang thé ciing phu thudc rat nhiéu
vao kha ning bén viing ciia cac phan tir khang thé. Vi viy, trong nodi dung

nghién ctru nay chung t6i da sir dung t6i da cac nguon gen tao cac phan cua
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khang thé dang ghép c6 ban chat cta khang thé nguoi: scFv thu nhan tir thu
vién Griffin.1 (ciia Trung tim cong nghé Protein, Vuong qudc Anh), va cac
gen mi hoa vung hang dinh CH2-CH3 va gen mi hoéa vung doi gin két véi
chitin (hCBD) phuc vu cho viéc tinh sach khang thé sau khi biéu hién, gen ma
hoa melittin dé tao immunotoxin duoc thu nhan tir ong mat Apis cerana. So
d6 thu nhan khang thé dic hiéu cac khang nguyén ung thu dinh huéng lam

thube diéu tri duoc thuc hién theo so dd sau:

MAau méau
Thw vién Griffin-1 chira cac scFv
lL ¢6 nguodn goc tir khang thé ngui
(Trung tam Nghién ciru protein cua Ong mat Apis cerana
ARN Vwong Quéc Anh) :
Thu nhan hCBD Thu nhan scFv Tach dong gen ma héa melittin
Y

Tach dong gen ma
hoa vung hang dinh

CH2-CH3
\ v
v

Tao gen ma hoéa Immunotoxin
(scFv-melittin)

Tao gen ma héa khang thé dang
ghép dac hiéu khang nguyén dich

l l

Thiét ké vector biéu hién

v

Tinh sach va kiém tra hoat tinh

So d6 thu nhan khang thé dic hiéu cac khiang nguyén ung
thu dinh huéng lam thuoc di€u tri
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Phan Il. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. VAT LIEU NGHIEN cl’U
2.1.1. Mau bénh pham

e MaAu mau cua cac bénh nhan mic bénh ung thu mau do khoa A6 -
Huyét hoc 1am sang, bénh vién Trung wong Quan doi 108 cung cip;

e  Miu méu cta cac bénh nhan ung thu v do bénh vién K cung cap;

e  Maiu mau cia cac bénh nhan ung thu phdi do bénh Vién A cung cap.
Tat ca cac mau mau déu duoc chéng dong bang EDTA.

e  MAu huyét thanh cic bénh nhan Hodgkin, Non-Hodgkin, U lympho,

ung thu phéi,... do khoa Sinh héa, Bénh vién Bach mai cung cép.
2.1.2. Sinh pham va héa chat

2.1.2.1. Sinh pham va moi sir dung trong nghién ciru

Cac mdi (primers) sit dung trong nghién ctru tich dong gen mi hoéa
khang nguyén, tach dong ving bién dbi chudi ning, chudi nhe cta khang thé
tor dong vat gay mién dich, thiét ké vector biéu hién cac gen da tach dong,
thiét ké gen ma hoa khang thé don dong dang ghép theo ndi dung nghién ciru
ctia dé tai bao gom:
Ex33F: 5'-tggcgcctc ATGCCGCTGCTGCTACTGCTGCC-3'
Ex33R: 5'-AGCCGGCCTGGGTCCTGACCTCTGAGTATTCG-3'
HER2F: 5°- CAT ATG GTG TGC ACC GGC ACA GAC ATG AAG -3’

HER2R: 5’- CTC GAG AAC CAC CGT AGA GAT GAT G- 3’

ExHer4F: 5'-ggcgcctcTGCCACCAGCTGTGCGCCCGAG-3'

ExHer4R: 5'-AGCCGGCGGCTCTCTGCTCGGCGGGGC-3'
ExHer34F:5'-GGCGCCTCTGCTATGGTCTGGGCATGGAGCACTTGC-3'
ExHer4R: 5'-AGCCGGCGGCTCTCTGCTCGGCGGGGC-3'

LinF: 5'-GATCTGGAGGTGGTGGATCAGGTGGAGGAGGATCAC-3'
LinR: 5'-CGAGTGATCCTCCTCCACCTGATCCACCACCTCCA-3'
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ExantiH33F1: 5'-ggcgcctcGATATCCAGATGACCCAATCACC-3'
ExantiH33F2: 5'-ActcgagGACATGGGTTGCCCATACGGACC-3'
ExantiH33R1: 5'-CAGATCTCTCTGGACCGCATCCTGAGGCTGGC-3'
ExantiH33R2: 5'-TCCCGGGAACAGTGACTAATGTACCTTGTCC-3'
ExantiHerF1: 5'-ggcgcctcGAAGTACAATTAGTCGAATCAGG-3'
ExantiHerR1: 5'-CAGATCTTACGGTAACCAAAGTACCTTGACC-3'
ExantiHerF2: 5'-ActcgagGAATTCGATATGGACTGCC-3'

ExantiHerR2: 5'-ACCCGGGCTTAATCTCAACTTTTGTTCC-3'
PDIF:5'-TGAATTCATGAAGTTTTCTGCTGGTGCCGTC-3'

PDIR: 5'-AGCGGCCGCCAATTCATCGTGAATGGCATCTTCTTCG-3'
BIPF: 5'-AGAATTCATGGAAAAGCTATTACAGTGGTC-3'

BIPR: 5'-"AGCGGCCGCTAATACATACTTTACGGCTAAATAATC 3'
EXCYF: 5'-CATATGGCTTCCTACAGCTATCGCGTC-3'

EXCYR: 5'-CTCGAGCAAGAGGACCTTGGAGGCAGAC-3'

ExpcyF: 5°— catatgggcaggtcc-3’

ExpcyR: 5’—ctcgaggtccatgagecgetggtac—3°.

SeqpMM 1520 F: 5’-ATGATGAGATAAAGTTAGTTTATTGG-3’
SeqpMM1520 R: 5’- GTTTGCGCATTCACAGTTCTCC-3’

Cdc méi dé tich dong gen ma héa viing héing dinh ciia khdng thé nguwoi:
CHybVH:5’-gctgeccaacaagecatggecgecgtgacgttggacgagtee-3’
CHyblg-B:5’-cgatgggcccttggtggaggcggaggagacgatgacttcggtece-3’
CHybL-B:5’-agatggtgcagccacagttcgtaggacggtcagggttgtcccgge-3°
HKC-F:5’-cgaactgtggctgcaccatctgtc-3’
HIgCHI-F:5’-gcctccaccaagggeccateggte-3’
lead-B:5’-ggccatggctggttgggcage-3°
Lead-VH:5’-gctgcccaaccagecatggece-3’

dp seq:5’-agaagcgtagtccggaacgtc-3’
dp-EX:5’-gaggaggaggaggaggagagaagcgtagtccggaacgtc-3’
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Cic moi dé tgo thw vign phage biéu 1§ cdc khdng thé don chudi scFv trén bé
mdt phage diic hi¢u khdng nguyén dich da si dung dé gay mién dich 6 ga:
CSVCHoF: 5’-ggtcagtcctctagatcttccgecgtgacgttggacgag-3°

CSCG-B: 5’-ctggecggcectggecactagtggaggagacgatgacttcggtee-3’
CSC-B(notl): 5'-gaggaggaggaggaggaggagctgeggcecgcactagtggagg-3'
CSCVHo-FL: 5’-ggtcagtcctctagatcttccggeggtggtggcageteeggtggte-
gcggttccgeegtgacgttggacgag-3’

CSCVK: 5’-gtggcccaggeggecctgactcagecgtecteggtgte-3’

CKJo-B: 5’-ggaagatctagaggactgacctaggacggtcagg-3’

CSC-F: 5’-gaggaggaggaggaggaggtggcccaggeggecctgactcag-3’

CSC-B: 5’-gaggaggaggaggaggaggagctggccggectggecactagtggagg-3’

pET T7F: 5’-taatacgactcactataggg-3’

pET T7R: 5’-tagttattgctcagcggtgg-3’

Cac mdi dé xac dinh trinh ty nucleotide ctia cac gen da tach dong khi st
dung vector PCR 2.1-TOPO (Invitrogen): M13F: 5'-gtaaaacgacggccag-3' va
MI13R: 5'-caggaaacagctatgac-3'

Cac moi dé kiém tra két qua thiét ké gen biéu hién khang nguyén, khang
thé trong vector pET-21b(+) (Novagen): T7F: 5’-taatacgactcactataggg-3’ va
T7R: 5’-tagttattgctcagcggtgg-3’

Cac moi dé xac dinh trinh tu nucleotide ciia cac gen ma hoa khang thé,
cac gen md hoa cac ving bién d6i cua khang thé scFv trong hé gen cua phage
thudc thu vién phage, thu vién Griffin.1 (Human Synthetic VH + VL scFv
Library): LabF: 5’-caggaacagctatgac-3’ va LabR: 5’-gaattttctgtatgagg-3°,
pHENF: 5'-catggccagatcttacggtaactacgatttcgattacacc-3' pHENR: 5'-tcgaggt-
gtaatcgaaatcgtagttaccgtaagatctgge-3'

Cidc moi dé dinh lwong khdng nguyén bing real-time PCR théong qua
khdng thé biéu 1 trén bé mat phage:

RtKT 33F: 5'- caccarcrrcarrercrecc -3
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RtKT-33R: 5'- TcrTearceeacaccrcaac-3'

RtKT-Her2F: 5'- ACCATTTCATCATTGCAGCC-3'
RtKT-Her2R: 5'- ACCAAACCACCTCCTGATTC-3'
RtKT-CyfraF: 5'- CCCAGTCTCCATCCTTACTC-3'
RtKT-CyfraR: 5'- GCAAAGTGGATGCAGCATAG-3'
Epr-CyfraF: 5'- GCCGGCCTAATACCTATTGCC-3'

Cip moi dé tich dong gen mi héa melittin
PrMF: 5°-ggaaggaaggaaggaagcgatcg-3’
PrMR: 5’-ccgactaaccctgttgcctcttacg-3’

Thu vién scFv cta khang thé c6 ngudn gdc tir nguoi, dong té bao E. coli
TG1, HB2151 do Trung tim Cong nghé Protein ciia Vuong Qubc Anh (MRC
- Centre for Protein Engineering, Cambridge, UK) cung cap. Helper phage
M13K07 (Invitrogen, CA, USA).

Céc bo kit tach RNA “S.N.A.P”; kit RT-PCR “one-step RT-PCR”; B9 kit
tach dong “TA-Topo Cloning Kit, Kit tach plasmid tir vi khuan cua hing
QIAgen, kit real time-PCR cua Roche, kit tinh sach thu doan DNA tir gel
agarose cua hang Bioscience, kit Big Dye Terminator sequencing.

Cac enzyme: Taq DNA polymease, Nhel, Ndel EcoRl, Xhol, Notl, Sfil,
Bglll, NgoMIV, BamHI, Ncol, Smal, Xmal, Sall, Sacl, Hindlll, T4-DNA
ligase,... do hing BioLabs cung cap.

Céac chung E. coli TOP10, BL-21 (DE3) Star, E. coli TG1, E. coli
HB2151 (MRC - Centre for Protein Engineering, Cambridge, UK), chung vi
khuan gram duong Bacillus megaterium (BioTech, My).

Céc vector tach dong pTZ57R/T cua hing (Fermentas), dong pCR™ 2.1-
TOPO (Invitrogen), vector biéu hién pSTREP-HIS1525 (BioTech), pPIC3.5K,
pAOS815 va pPICIK (Invitrogen),
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Céc khang thé: anti-CD33 antibody, anti-HER2 antibody va anti-Cyfra
21-1 ¢6 ngudn goc tir chudt do hing Genscrip cung cap. Khang thé cong hop
khang M13 (anti-M13 horseradish peroxidase-conjugate) cia hang Amersham

Biosciences.

2.1.2.2. Hoa chiat

B6 hoa chat chay PCR, real time PCR nhu Maxima SYBR Green Master
Mix, probe (Roche), RTS500 E. coli Disulfide (Roche), Kit tach DNA
plasmid (Invitrogen), Kit tinh sach san pham PCR (Invitrogen); Kit giai trinh
tw gen (Invitrogen); Kit tinh sach DyeEX (Invitrogen), Multi-copy Pichia
Expression KIT (Invitrogen); Expressway™ Maxi Cell-Free E. coli
Expression System (Invitrogen), Kit tinh sach protein. Hoa chat ding dé nudi
cdy va chon loc vi sinh vat: Cao nam men (Yeast extract), Tryptone (Difco,
My¥), Glucose, NaCl, NaOH, Agar Bacto, cac chét khang sinh Kanamycine,
Ampicilin, chat cam ung [PTG, chét chi thi X-gal.

Hoéa chat dung trong thao tac voi DNA va RNA: Agarose, Acetic acid,
Tris-base, EDTA, EtBr, Phenol, methanol, sucrose, Ure, Sepharose (10-1000
kDa), Ethanol, Trizol, Chloroform, Isoamylalcohol, Isopropanol.

Hoa chét thao tac voi phage: PEG 6.000, Triethylamin. Hoa chat ELISA:
H;PO,4, NaH,PO,4, Na,HPO,, NaCl, NaOH, TMB, Tween-20, Sodium acetate,
Sodium chloride, Dimethylformamide, Dithiothreitol (DTT); Acrylamide,
Bisacrylamide, SDS, Glycerol, Tris-base, Methanol, Acetic acid,

Bromophenolblue, Comassie brilliant blue.

2.1.3. Trang thiét bj

Lo vi séng (Samsung); May PCR; May lic 6n nhiét 37°C; May khudy tir
(RotoLab, OSI); May ly tam (Microcentrifuge-Sorvall, My); Tu lanh sau (-
20°C,-85°C) (Sanyo, Nhat Ban); May khudy tron Vortex (RotoLab, OSI); May
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quang phd (Shimadzu, Nhat Ban); May soi chup anh gel (Bio-Rad); Can phan
tich 10* g (Mettler Toledo); BO ngudn dién di (Bio-Rad); Tu cdy vo tring
(Sanyo); Pipettman cac loai (Gilson); Noi khir tring (Nhat Ban); Can dién 107
g (Mettler Toledo); May ly tam lanh (Sorvall Biofuge Fresco); B di¢n di
DNA Advance Tech, Nhat Ban); May xac dinh trinh ty DNA tu dong (ABI
3100, Applied Biosystems, M¥), Nanodrope va cic thiét bi khac. Cac thiét bi
duoc st dung chu yéu thudc phong thi nghiém trong diém vé Cong nghé gen,

Vién Cong ngh¢ sinh hoc.
2.1.4. Phin mém may tinh

e  GeneDOC v3.2.700 National Resource for Biomedical Supercomputing
- Pittsburgh, PA — USA.
e  BioEdit v7.0.9 Ibis Biosciences A subsidiary of Isis Pharmaceuticals -

Rutherford Road Carlsbad, CA — USA.

e Vector NTIv10.3.0 Invitrogen Corporation (http://www.invitrogen.com)

e  Chuong trinh phan tich tu dong trén trang web http://www.protocol-

online.org, so sanh trinh ty gen, protein: http://www.ebi.ac.uk.

e  Genetyx version6 (Nhat ban)
2.2. PHUONG PHAP NGHIEN clrU

2.2.1. Cac phwong phap thao tac véi DNA

Céac phuong phap thao tac véi DNA chu yéu thuc hién theo Sambrook va
cong su (1989), mot sé phuong phap tién hanh theo cac kit va hudng dan cua
nha san xuét.
2.2.1.1. T4ch chiét RNA tir mau

Qua trinh tach chiét RNA duoc thuc hién (theo Kit S.N.A.P cua hing

Invitrogen) trong diéu kién cac dung cu déu duoc xir 1y bang DEPC 0,1% qua
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dém dé loai bé RNase. Sau do khu trung hoi trong diéu kién nhiét d6 va ap
sut cao (140°C; 0,8 atm; thoi gian 45 phut).
Bénh phém ung thu mau sau khi nhan tir bénh vién Quan y 108 vé chung

t6i tién hanh tach ngay RNA tong s6 theo quy trinh sau:

Buéc thir nhit: tach nucleic acid tong s6

Lay 200 pl méu vao dng eppendoft sach RNase.

B sung proteinase K. Vortex 30 gidy, ¢ 20 phat & 37°C.
Ly tam 12.000 v/p, thu dich.

B6 sung 400 pl isopropanol, dao déu. Chuyén dich sang cot S.N.A.P.

Ly tam 1 phut, 12.000 v/p, bé dich ly tam.
Rira 2 1an bang dung dich rira 1X.

Sau 2 lan rira ly tAm cot, thoi gian 2 ph dé loai hét dich.

Dung 135 pl nuée khong chira RNase dé thu nucleic acid tong sd.

Budc thir hai: loai DNA

Thém 15 ul d&m 10X va 1 ul (2 don vi) DNase (khong chira RNase).

U 37°C trong 10 phut.
Thém 450 pl dém gan két, dao nguoc 6ng 5-6 lan.

Thém 300 pl Isopropanol va dao 6ng 6-10 lan.

Chuyén dich vao mot cot S.N.A.P méi.

Ly tam tdc do tdi da trong 1 phut. Loai dich ly tam.

Rira 2 1an bang dung dich rira 1X.

Sau 2 1an rira ly tAm cot, thoi gian 2 phat dé loai hét dich.
Dung 125 pl nude khong chira RNase dé thu RNA téng s6.

2.2.1.2. Phwong phap tach dong gen melittin tir ong mat Apis cerana
e  Nghién khoang 200 mg dén 1gam miu ong trong nito 1ong. Hoa mau da

nghién trong 1,2 ml dém chiét cho 100 mg mau. (Pém chiét c6 thanh
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phan: 100 mM NaCl + 10 mM Tris-HCI, pH 8,0 + 25 mM EDTA, pH
8,0 + 0.5% (w/v) SDS + 0.1 mg/ml proteinnase K), & mau nghién &
50°C, thoi gian 2-5 gid, lic nhe.

Thém mot thé tich twong duwong dung dich chiét: phenol/chloroform/
isoamyl alcohol (25:24:1). Ly tam 5000 vong/phut.

Chuyén 16p trén vao 6ng Eppendorf méi, bd sung 1/2 thé tich dung dich
7,5 M ammonium acetate va 2 thé tich con 100% dé -20°C tir 1 gio toi
qua dém.

Ly tdm 10 000 vong trén phut trong 10 phut, & 4°C.

Rtra can thu dugc trong 1ml con 70%, ly tam thu mau, lam kho trong
bbc ciy 5-10 phat. Hoa DNA trong dém TE ndng d6 khoang 1mg/ml.
Loai ARN bang cach bd sung 0,1% SDS va 1pg/ml DNase-free RNaza,
a1 gio 6 37°C.

Str dung 10ng/ul (2ul) DNA lam khuén va cip moi: PrME/PrMR dé
nhan ban gen ma hod cho promelittin bang phan tmg PCR.

Thanh phan ctia phan tmg PCR nhu sau: Nudc khir ion (13,6pl) + Taq
buffer (2,513,6 pl) + 25 mM MgCl(2 pl) + 100 mM dNTP (2,5 pl) +
Moi F (1ul) + Mdi R (1ul) + 10 ng/ul DNA khuén (2ul) + Taq
polymerase (2 units).

Phan tng PCR dugc tién hanh trong may chu ky nhiét GeneCyclerTM
(Bior-rad) theo chuong trinh sau: 94°C 3 phut, 30 chu ky: (94°C 1 phat,
52°C 50 giay, 72°C 1 phat 30 gidy), 72°C 5 phut

Lay 5 pl san pham PCR dé kiém tra bang dién di gel agaroza 1 %.

Sau khi xé&c dinh trinh ty nucleotide, gen ma hoa melittin dugc stir dung
dé gan voi gen ma hoa scFv dic hiéu HER2 va scFv dic hiéu CD33 dé

tao immunotoxin-Her2 va Immunotoxin-CD33.
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2.2.1.3. RT-PCR nhén ban gen mi héa khang nguyén, khang thé

Phan tng RT-PCR duya trén nguyén tic ctia chudi phan tng tring hop
PCR, trong d6 c6 stir dung enzyme phién ma nguoc c¢6 kha nang sir dung RNA
lam khuon tong hop DNA.

Phan Gmg RT-PCR gdm hai giai doan chinh 13 giai doan tong hop cDNA
tir mRNA nhd tac dung ciia enzyme phién ma nguoc va giai doan tong hop
DNA duéi tac dung cua DNA-polymerase.

Qua trinh nhan doan gen mi hoa cac khang nguyén tir bénh pham, gen
ma hoa ving hiang dinh ctia khang thé nguoi hodc gen ma hoa cac khang thé
ga tir tly xwong ga di gdy mién dich véi cic khang nguyén dic hiéu nhu
CD33, HER2, Cyfra 21-1 sau khi di tach RNA tong sé déu duogc tién hanh
theo quy trinh st dung kit “one-step RT-PCR” cua hang Invitrogen v&i cap
mdi ddc hiéu cho timg gen can tach dong. Thanh phan phan tng nhéan ban céac

gen tir RNA tong sb nhu sau:

Thanh phin Néngdé Thétwh(’u])
Hon hop phan tmg (dém phan tng) —
RNA dic hicu déi véi mdi gen cin nhan ban 200pg BT
Mbi xuéi dic hiéu gen can nhan ban lOpM 1’5
Mbi nguoe dic hidu gen can nhan bin 10pM 15
RT/Platinum 7Taq

Phan ung duoc thyc hi¢n voi chu trinh nhiét co ban nhu sau (riéng nhiét
d6 & budc 4 phu hop v6i nhiét do bat cip cua tir cdp mdi ddc hidu d6i voi mdi
gen can nhan ban). Sau khi tron déu cac thanh phan phan tmg, phan tmg RT-

PCR dugc tién hanh trén may PCR véi chu trinh nhiét nhu sau:
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Buoce 1:
Buéce 2:
Budce 3:
Budc 4:
Budc 5:
Budc 6:
Budce 7:

Budc 8:

50°C
94°C
94°C
57°C
72°C

thoi gian
thoi gian
thoi gian
thoi gian

thoi gian

30 phut
2 phut
15 giay
30 giay
1 phut 30 giay

Lip lai 30 chu ki tir bude 3 dén budc 5

72°C

thoi gian

bao quan ¢ 4°C

8 phut

San pham RT-PCR sau d6 dugc dién di kiém tra trén gel agarose 1%.

2.2.1.3. Phwong phap gin san pham PCR vio vector pCR™ 2.1-TOPO
Céac san pham ctia phan tng PCR sau khi di kiém tra trén gel agarose
1%, dugc gin truc tiép vao vector tach dong pCR™ 2.1-TOPO (goi tat 1a pCR
2.1). Piéu nay co thé thyc hién duoc kha dé dang 1a do kha ning tong hop
thém moét Adenine ¢ dau 3’ cta san pham dudi tic dung cua enzyme Taq
DNA polymerase ma khong phu thudc vao trinh ty DNA khudn. Trong khi do
vector tach dong pCR 2.1 duoc thiét ké c6 chira mot nucleotide T & dau 3”. Do
vay, khi ¢6 mit enzyme topoisomerase, san pham cta phan tng RT-PCR ¢6

thé duoc gin chinh xac vao vector tich dong. Thanh phan phan tmg gin san

pham RT-PCR vio vector pCR 2.1 cu thé nhu sau:

Thanh phan Thé tich

San pham PCR 0,5+4ul
Dung dich muéi 1 ul
Vector pCR 2.1 1 ul

Nudc tinh khiét

B6 sung du 6 pl
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Hdn hop phan g gan duoc U ¢ nhiét d6 22°C, thoi gian 30 phut sau d6
duogc giir tai 4°C trong thoi gian chuan bi dé bién nap vao té bao kha bién.
2.2.1.4. Phwong phap bién nap plasmid vao té bao E. coli
Nguyén tic

Dua vao tac dung ctia CaCl,, thanh té bao dang & thoi ky sinh trudng tré
nén x4p, tao diéu kién cho DNA c6 thé chui qua 16 mang vao té bao chat khi
sdc nhiét. Sau 30 phut, t& bao s& biéu hién gen khang khang sinh c6 trong
doan DNA ngoai lai.

Cich tién hanh
e  Céc bng té bao kha bién bao quan -80°C d¢é trén da it nhét 1a 30 pht.
e Tron vector tai to hop (khoang 10-50 ng) voi té bao trong dng té bao
kha bién, sau d6 dé trén da 30 phut.
e Sbc nhiét ¢ 42°C, 60 giay.
e  Dat trén da 2 phut.
e  Thém 200 pl LB léng & nhiét d6 phong, nuéi lac & 37°C, 1 h.
e  Cay trai 100 pl méu trén moi trudng LB dic chia khang sinh.
e U dia637°C, qua dém.
2.2.1.5. Phwong phap tich DNA plasmid tir vi khuan E. coli
Nguyén tic

Céc té bao vi khuan E. coli mang plasmid sau khi nudi ciy dén pha dimg
thi dwoc ly tdm thu lai. Thanh va mang t& bao duoc pha v& bang kiém va chat
tao strc cang bé mat. Sau d6 DNA hé gen va protein dugc tia va loai bo khoi
dich DNA plasmid nho ly tim. DNA plasmid duoc tia lai bang con.

CAch tién hanh
Nhit cac khuan lac tring cdy vao 2 ml méi truong LB 16ng c6 bd sung

Amp (100 pg/ml). Nudi lic qua dém & 37°C, 200 v/p.
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e  Hut 1 ml dich nudi qua dém cho vao dng Eppendorf 1,5 ml.

e Ly tam 6.000 v/p trong 5 phut thu té bao.

e B sung 150 pl Sol I, vortex dé hoa tan té bao.

e Bb sung 150 ul Sol I, dao nhe.

e  BO sung 150 pl Sol III, d4o nhe.

e  BO sung 450 pl Chloroform: Isoamylalcohol (24 : 1), d4o nhe.

e Lytam 10.000 v/p trong 10 phut.

e Chuyén toan b dich pha trén sang Eppendorf méi.

e BO sung 1/10 thé tich CH;COONa 3 M, pH 52 va 2,5 lan thé tich

Ethanol 100%, tia DNA plasmid & -25°C trong thoi gian 2 gio.

e Ly tim 13.000 v/p trong 20 phut, thu can.

e Rira cin DNA bang 500 pl Ethanol 70%.

e Ly tam 13.000 v/p, thu tua.

e Lam kho DNA plasmid bang may Speed Vac trong 3p.

e  Hoa cin DNA trong 40 pl TE c6 bo sung RNase (100 pg/ml).

e U ¢ bé 6n nhiét 37°C trong 1 gid dé loai RNA.
2.2.1.6. Phwong phap dién di DNA trén gel agarose

DNA tich dién am c6 kha niang chuyén dong trong dién truong theo
chiéu tr cuc am dén cuc duong. Tdc do chuyén dong cua chung trong di¢n
truong c6 hiéu dién thé khong d6i phu thudc hai yéu t6: dang ton tai cia DNA
va kich thudc DNA. Cac DNA ¢6 kich thudc cang 16n thi chuyén dong cang
cham, cdac DNA dang siéu xoén chuyén dong nhanh hon DNA dang thang.
Trong mdt pham vi nhét dinh cta nong do gel agarose, kich thugc phan

tr tuyén tinh v6i quing dudng dich chuyén cua DNA trén gel agarose.
Thudng cac doan gen co kich thude tir 300-10.000 bp c6 thé dugc phan tach

trén gel agarose 0,8%.
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DNA trén gel agarose duoc phat hién bang cach nhuém véi Ethidium
Bromide (EtBr) va quan sat duéi tia UV.
2.2.1.7. Phwong phap thu doan DNA tir gel agarose
Nguyén tic
Dé tai sir dung kit thu doan DNA tir gel agarose cua hing QIAGEN.
Phuong phap dung cac dung dich dém khac nhau dé gan DNA 1én mang va
giai hap DNA.
Cach tién hanh
e  Mau DNA sau khi dién di trén gel agarose dem soi dudi anh sang tir
ngoai va cat thu bang quan tam.
e Xéc dinh trong lwong miéng gel da cit.
e  BO sung dém QG theo ty 1¢ 300 pul/100 mg gel da cat.
e U ¢ 50°C, 10 phut, trong qua trinh i dao dng 2-3 lan.
e Chuyén dich sang cot thoi gel va ly tam téc do 12.000 vong trong 1
phut, loai dich ly tam.
e  B6sung 0,5 ml dém QG va ly tam 12.000 v/p trong 1phut.
e Rura cOt béng 0,75 ml dém PE va ly tam 1 phut. Loai dich va ly tdm
thém 1 phut dé loai hoan toan dich.
e  Chuyén cot sang ng epd moi
e BO6 sung 30-50 pul H,0, dé nhiét ¢ phong 2 phut.
e Lytam 12.000 v/p, 1 phut, thu dich.
2.2.1.8. Phwong phap tinh sach DNA
e  BO sung dém PB véi thé tich gép 3 14n thé tich dung dich DNA can tinh
sach. Pao déu, chuyén sang cdt tinh sach.
e Lytam 12.000 v/p, 1 phtt, loai dich.
e B0 sung 700 pl dém rira PE, dé 1 phat, ly tim nhu trén, loai dich.
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e Ly tam thém mdt lan nita dé€ loai hoan toan dém rua.

e Dung 30-50 pl nudc tinh khiét dé thu DNA vao dng Eppendorf méi.

2.2.1.9. Phwong phap cit, gain DNA

Phuong phap cit DNA dua vao kha ning nhan biét va cat cac trinh ty dic
hi€u tir 4 - 8 bp cua cac enzyme cit gi61 han dé cét cac doan DNA & vi tri xéac
dinh, tao thanh nhitng doan DNA c6 dau bﬁng hodc dau dinh, c6 kich thude
xé4c dinh dé 1am nguyén liéu va kiém tra trong phan Gng gan.

Phuong phap gan DNA dya vao kha ning xtc tac hinh thanh cac lién két,
nbi hai doan axit nucleotide véi nhau ciia enzyme ligase dé tao thanh DNA tai
t6 hop.

Trong dé tai sir dung cac enzyme cét, gin: EcoRl, Xhol, T,-DNA ligase.
Ché pham enzyme thuong duoc pha trong dung dich dém véi thanh phan va
pH moi truong thich hop cho hoat dong ctia enzyme. Trong mdt thé tich nhat
dinh c6 dy du cac thanh phan trong dung dich dém cho mot enzyme hoat
dong, cac DNA can cat gan cung v6i sd lugng enzyme tuong tng va duogc 0
trong mot nhiét do thich hop, cic enzyme s& cit hoic gan DNA cho ta san
pham mong mudn.
2.2.1.10. Phwong phap nhéin gen bing PCR
Nguyén tic

PCR, phan tng chudi tring hop nhd enzyme DNA-polymerase do Karl
Mullis phat minh nam 1983. Thuc chét day 13 mot phuong phép tao dong in
vitro, nham muc dich thu nhan mot lugng 16n ban sao cua mot trinh tu xac
dinh. Co s¢ cua phuong phap PCR 1a dua vao dac tinh hoat dong ctia DNA-
polymerase. Trong thuc nghiém, sir dung doan mdi c6 kha ning bét cip bd
sung v6i mot dau ciia mach khudn va DNA-polymerase s& nbi dai mdi dé hinh

thanh mach mdi. Cac doan DNA méi lai duge sit dung lam khudn, sau mét
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chu ky thi s6 luong doan DNA duoc nhan 1én theo cip sé nhan. Mot gen trong
mot thoi gian ngan c6 thé duoc nhan 1én hang trigu lan.
Cich tién hanh
e  Tron phan Gng PCR véi day du cac thanh phan: DNA khuén, cip mdi,
dNTPs, Taq polymerase, MgCl,, dung dich dém. Thanh phan phan

ung nhu sau:

Thanh phan phan tng Nong dd Thé tich
Dung dich dém " 2,5l
e 10 meI/lﬁ________ u
piey 1()pm01/“1 -
ONA Ko 1()_10()ng/u1 -
R S— 5umt/u1 05 ul
B6 sung H,0O dii 10 pl

Chay may PCR véi chu trinh nhiét sau: Bién tinh & 94°C: 2 phuat; Thyc
hién 30 chu ky phan tng voi chu trinh nhiét: bién tinh 94°C — 45 giay, bat cap
50-60°C — 45 gidy, kéo dai 72°C — 8 phut dé hoan tat phan tng; sau d6 miu
dugc gitt & 4°C. Tuy nhién, ddi v6i mdi cap primer can xac dinh nhiét do bat

cap thich hop.

2.2.1.11. Phwong phap xac dinh trinh tu nucleotide
Nguyén tic

St dung dideoxynucleotide c6 danh dau huynh quang dé 1am ngimg cac
mach don DNA dang duoc tong hop mot cach ngiu nhién. Enzyme DNA-
polymerase xtc tac gan cac nucleotide vao mach don DNA dang téng hop &

vi tri 3°-OH, khi gap ddNTP (khong c6 nhom 3°-OH) thi phan tmg tong hop
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bi ngimg lai. Két qua phan ung tong hop nén cac doan DNA dai ngan khéac
nhau 1 nucleotide, c6 thé phan tach nho dién di trén gel polyacrylamide, phat

hién cac ANTP da danh du nho tia laze.
Cich tién hanh
e  Thuc hién phan Gng xac dinh trinh ty gen (nhan ban mot soi).

e San phém PCR sau khi da tinh sach dugc dua vao may xac dinh trinh ty

tu dong ABI 3100 Avant (Applied Biosystems).

2.2.2. Cac phwong phap thao tac véi protein tai té6 hop

2.2.2.1. Phwong phap biéu hién gen trong té bao E. coli
Nguyén tic
Nudi ciy cac thé bién nap trong méi truong cd chat cam tmg dé protein
tai to hop co thé duoc tong hop. Sau dé, kiém tra protein tai t6 hop bing
phuong phép dién di trén gel polyacrylamide dé phat hién bang protein.
Cdch tién hanh
e Ly I khuan lac mang plasmid tai to hop cho vao mdi truong LB long
chtra khang sinh thich hop, nudi lic 200 v/p, 37°C, qua dém.
e  Céy chuyén sang méi truong LB 10ng chita khang sinh véi ty 1é chung
1a 2%.
e Nudi ldc 200 v/p, 37°C dén khi ODg, dat 0,6 - 1.
e Thu miu trudc cam ung, sau d6 bd sung vao dich nudi chat cam mg
IPTG véi ndng d6 thich hop.
e Nuoi tiép voi thoi gian thich hgp dé biéu hién. Thu mau sau cam ung.
2.2.2.2. Phwong phap biéu hién gen trong té bao Bacillus megaterium

Hé biéu hién Bacillus d3 duogc sir dung trong biéu hién nhiéu loai protein

tai t6 hop. Vi khuan B. megaterium chung WH320 cta hing BioTec 1a mot
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vat chu kha 1y twong dé biéu hién cac protein tai t6 hop vi c6 nhiéu wu diém.
Tuy nhién viéc bién nap gen vao chiing nay khong don gian vi khong sir dung
dugc quy trinh bién nap bang xung dién thong thuong nhu ddi véi cac hé biéu
hién khic (nhu & E. coli, nAm men...). D6i véi hé biéu hién nay can phai sir
dung quy trinh biéu hién riéng va kha phtrc tap, kho hon so véi quy trinh xung
dién: Bién nap vao protoplast (té bao tran).

Tao protoplast

Quy trinh tao protoplast phirc tap hon so véi viée tao té bao kha bién ¢
E. coli do B. megaterium 1a ching vi khuan gram duong cé ciu triic té bao
phtc tap hon so voi ching gram am. Quy trinh tao protoplast cua B.
megaterium nhu sau:

Nudi té bao B. megaterium trong 3 ml méi truong LB long, ty 1¢ giong
3%, lic 250 rpm/37°C qua dém. Sau d6 cdy chuyén Iml dich nuéi ciy qua
dém sang 50 ml moi truong LB 1ong, l4c 250 rpm/37°C dén khi ODs,,=1.0.

Ly tam 2.600 x g/15 phut/4°C. Loai dich, thu té bao. B6 sung 5 ml
SMMP [(Trdn céc thé tich twong duong 2x SMM va 2x AB3 trudc khi sir
dung), trong d6 2x SMM gdm 1M sucrose; 40 mM maleic acid, disodium
salt; 40 mM MgCl2, pH 6.5; Khir trung 12 phiit (c6 thé c6 mau nau nhat) va
2x AB3 (Antibiotic Medium No. 3, DIFCO)] dé hoa té bao. Tiép dé, bd sung
100 pl Lysozyme (d3 duoc hoa tan trong 1x SMM véi ndng d6 100 mg/ul),
lac nhe ¢ 37°C/30 phat. Ly tdm 1300 x g/10 phut & nhiét d6 phong, loai dich
thu protoplast.

Hoa protoplast trong 5 ml SMMP, ly tam tiép 1300 x g/10 phat & nhiét
do phong. Loai dich va hoa protoplast lai trong 5 ml SMMP va 750 pl
Glyxerol 87% (w/v). Chia ra mdi eppendoft 500 pl va bao quan & -80°C sir
dung trong thoi gian khong qua 2 thang. Trudc khi bién nap, protoplast ¢ thé
dugc kiém tra trudc bang cach tron 500 pl protoplast v6i 2.5 ml thach CR5-
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top agar va phu trén dia thach méi truong LB dac khong c6 khang sinh va
nudi ciy qua dém.
Bién nap gen tai to hop vao protoplast B. megaterium WH320

Plasmid tai t6 hop dugc bién nap vao protoplast va trai trén dia thach co
bd sung chat khang sinh tetracillin 10 pg/ml, & 37°C qua dém, mot phan luu
gitr 6 — 80°C.

Chon ngiu nhién mot s6 khuan lac trén dia nudi cdy dé kiém tra két qua
bién nap béng k¥ thuat PCR véi cap mdi dic hiéu cho doan gen ma hoa cho
Vy-VL trong gen tai to hop dang ghép ma hoa khang thé dic hiéu khang
nguyén dich (CD33, HER2, Cyfra21-1).

Biéu hién gen mi héa khang thé dic hiéu khang nguyén dich (CD33,
HER2, Cyfra21-1) trong B. megaterium WH320

Chung B. megaterium moc tot trén mdi trudng gidu dinh dudng nhu LB,
TB ¢ 37°C. Ching WH320 va cac chung dan xuét ciia né khong sinh bao tu,
s& chét trong moi trudng thach, gitr & 4°C trong vong 2 tuan, can st dung ong
gbc trong glycerol dé trai méi 7-10 ngay.

e Chon loc cac ching mang pSTREP-HIS1525 c6 thé bod sung
tetracycline v6i nong d6 10 pg/ml dé biéu hién trén moi truong LBA
(NaCl 5 g; Trypton: 10 g; Beef extract: 5g/1lit).

e Nudi lic & 37°C, 250 rpm, sau khi nudi dat ODgyon= 0.3 thi thu mau
trudc cam ung, 1dy mot luong thé tich 1am miu nudi cing va tién hanh
cam tmg bang xylose 0.5 % va nudi tiép 24 h thi ldy cac miu ra va dién
di SDS-PAGE d¢ kiém tra.

e Tinh sach tén cdt Ni-NTA: St dung cac hat Ni-NTA Magnetic Agarose
(hang QIAGEN). cu thé:

Pha té bao (sir dung 100 ml dich nuéi cdy biéu hién véi 1,5 mM IPTG):

e Ly tam thu cin té bao; B6 sung 20 ml Lysis buffer
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Thém 60 UDNase

B6 sung 300 pg RNase va 30 mg lysozyme; U trong da 45

Vortex 6 1an, mdi 1an 10”’, cach quing 5°°. Ly tam 10.000 v/ph, 4°C, 30
phut

Tinh sach (st dung 900 pul dich pha té bao):

Cho 240 pl dung dich chira hat Ni-NTA 5% vao 900 ul dich phé té bao.
U lic ¢ 28°C trong 1h. Pit trén gid tir tinh 1 phat, bo dich ndi

B6 sung 750 pl dém rira (Wash Buffer), dao déu roi dat trén gia tir tinh
1 phat, bo dich ndi. Lap lai 2 1an budc rira bang dém rira.

B6 sung 100 pl dém tach (Elution Buffer), dao déu trong 2 phut roi dat
trén gia tir tinh 1 phat, bo dich noi.

Thém 50 pl dém tach, dao déu 2 phut, dat trén gia tir 1 phut, thu cin.

Hoa cin bang nudc tinh khiét, sau d6 dién di kiém tra két qua tinh sach.

2.2.2.3. Phwong phap biéu hién gen trong té biao nim men

Cac gen mi hoa khang thé dang ghép dic hiéu khang nguyén HER2 va

CD33 dugc nghién ciru tiép vé kha niang biéu hién trong ndm men, Pichia

pastoris. Sau khi tao duoc cac ching nAm men tai to hop pAO815 mang gen

mi hoa khang thé dic hiéu khang nguyén CD33, HER2, can tao cic ching

nam men c6 kha ning biéu hién cac khang thé dang ghép nham dap tng du

nguyén liéu cho cac nghién ctru ti€p theo. Cac budce cu thé nhu sau:

Tao doan gan két mang nhi€u b biéu hién

Cit 2pg vector pAOS815 tai to hop chira 1 b biéu hién bang 10units
enzyme moi loai Bg/ll va BamHI trong phan tmg c6 dung tich 20pl,
nhiét do phan tng 1a 37°C va thoi gian phan ting 1a 1-2 gio.

Sau khi phan ng hoan thanh, dién di toan bo san pham trén 1% low

melting agarose.
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Nhuom gel bang ethidium bromide. Cat bang gel chira bo biéu hién dé
thu nhan bo biéu hién. (chu ¥ bing chira bd biéu hién phy thudc vao
kich thudc gen quan tim, con khung vector sau phan tmg duoc cit
thanh 2 doan: doan BamHI-Bgl/ll kich thudc 4,0 kb chira cac trinh tu
HIS4 va 3°- AOXI1; Doan Bglll kich thudc 2,4kb chira trinh tw cua gen
khéng sinh va goc pBR322) .

Tach DNA tir bang gel theo phuong phap da chon.

Taa DNA véi 1/10 thé tich 3M sodium acetate va 2 thé tich con 100%.
Hoa tia trong 15ul dH,O. Pé trén d4 khi st dung ngay, néu khong can
bao quan ¢ -20°C.

Tao vecto dé tiép nhan doan gin két mang nhiéu bd biéu hién

Cit 2 pg vector pAO815 tai to hop chira 1 bd biéu hién véi 10 unit
enzyme BamHI trong dung tich 20 pl, phan tng dugc thuc hién & 37°C
trong 1-2 gid. Khi két thic phan ung, dung dich cat dugc chiét voi
phenol, tua véi ethanol va hoa lai trong 17 ul dH,O.

Khir phosphoryl duoc tién hanh nhu sau: 17 pl vector pAO815 da cat
v6i BamHI; 2 pl 10X CIP bufer; 1ul CIP (1Unit/ul)

U 15 phiit ¢ 37°C. Thém 30 pl dH,0 vao 6ng phan tng ti thé tich 50ul
Thém 50 pul phenol/chloroform, lac déu, ly tam, chuyén 16p chira DNA
sang 6ng mai.

Taa DNA véi 5ul 3M sodium acetate va 110 pl ethanol 100%. U trén
da 30 phut. Hoa tia trong 8ul dH,O. Giit trén da khi st dung ngay, néu
khéng bao quan ¢ -20°C.

Can tach ca 2 dang ndm men bién nap His"Mut™ va His"Mut® vi rat kho

du dodn cau tric nao s€ bicu hién tot nhat gen quan tdm. Bang viéc mé vong

cau tric DNA trong ving 5° 40X hoic trong gen HIS4 va sir dung cac chung
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GS115 (Mut") va KM71 (Mut®), dé tach cac thé bién nap Mut” va Mut®. Sir
dung khoang 10pug DNA di mé vong cho mdi 1an bién nap.

Str dung Kit S.N.A.P dé tich DNA plasmid cho bién nap vao Pichia. Tuy
nhién, ciing c6 thé chuan bi theo phuong phép bién tinh kiém, chiét phenol va
tha v6i con.

Diéu can luu ¥ 13 ban phai mé vong DNA plasmid mang gen quan tim
thé nao do dé tao ra hai kiéu hinh bién nap 1a Mut” va Mut® vi chi mot trong
hai kiéu hinh c6 thé biéu hién tot d6i voi mot gen cu thé.

St dung chung KM71 khi kiéu hinh bién nap 1a Mut®. D& thuc hién va
hi€éu qua hon nhiéu khi tao kiéu hinh bién nap Mut®, néu sir dung hi¢n tuong 1
trao d6i chéo hon 1a sir dung trao d6i chéo kép (nghia 1a gin vao vao AOXI
hodc his4 d6i 1ap voi sy thay thé AOXT).

e Néu gin gen quan tdm vao pPIC3.5K, cdn md vong vector véi:

Sac I d¢ gan vao ving 40X (GS115, Mut" hodc KM71, Mut®)

Sal 1 & gan vao vung HIS4 (GS115, Mut™ hodc KM71, Mut®)

e Néu gin gen quan tim vao vector pAO815, can md vong vector voi:

Sal I hodc Stu I dé gén vao vang HIS4 (GS115, Mut™ hoic KM71, Mut®)

Chii y: Vi tri da tri Sacl sé dwoc hinh thanh néu c6 2 hodc nhiéu hon ban
sao gen quan tam trong vector pAOS135.

e Néu gin gen quan tdm vao vector pPIC9K, cin cit md vong voi cac
enzyme:

Sacl dé gan vao ving A0X1 (GS115, Mut™ hoac KM71, Mut®)

Sall & gin vao vung HIS4 (GS115, Mut™ hoic KM71, Mut®)

Quy trinh chuin bi DNA dé bién nap
e Cit ca 2 vector (vector gbc va vector mang gen mi hoa khang thé).

Vector géc duge bién nap vao GS115 /hodc KM71 va dugc st dung

1am d6i ching 4m khi biéu hién.
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Phan tich mdt phan nho san pham cit trén gel agarose dé khang dinh sy
cit hoan toan.

Chiét san pham cit v6i phenol:chloroform:isoamyl alcohol (25:24:1) va
tha v6i ethanol. Hoa san pham tia dugc trong 10-20 pl dém TE.

Béo quan & -20°C cho dén khi bién nap.

Déi véi vector gbe duoc mé vong gidng nhu vector tai to hop mang gen
quan tam. Céc vector pPIC3.5K, pAOS815 hoac pPICIK chira mot bd
biéu hién. Hau hét cac thé bién nap His" duoc tao ra khi s dung cac
vector pPIC3.5K va pPIC9K dé bién nap chi c6 mot ban sao. Can chic
chin réng thé bién nap lua chon chi khang vé1 0,25 mg/ml Geneticin®.
Thé ddi chimg modt ban sao dugc tao ra khi st dung cdc vector
pPIC3.5K, pAO815 va pPICIK cb thé c6 cung kiéu hinh Mut nhu thé

bién nap dugc gia dinh mang nhiéu ban sao bg bi€u hién khi kiém tra.

Chuén bi cic mdi trudng va bio quan & 4°C

Moi truong YPD (yeast extract Peptone Dextrose), 1 lit.
bia YPD, 1 lit

bia RDB (Regeneration Dextrose Base), 1 lit

bia RDHB (Regeneration Dextrose Histidine Base), 1lit.

Chuén bj cac dung dich trong ngay bién nap va giix & 45°C:

5% dung dich SDS trong nudc cit.

RD (Regeneration Dextrose), agarose hoa tan, 100 ml.

Dung dich dé tao kha bién va bién nap

1 M Sorbitol

SE: 1 M sorbitol, 25 mM EDTA, pH 8.0

DTT: 1 M DTT trong nudc ct

SCE: 1 M sorbitol, ] mM EDTA va 10 mM dém citrate natri, pH 5.8
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CaS: 1 M sorbitol, 10 mM Tris-HCI, pH 7.5, 10 mM CaClI2
Zymolyase: 3 mg/ml trong nudc ct.

40% PEG: 40% (w/v) PEG 3350 trong nudc cit.

CaT: 20 mM Tris, pH 7.5 and 20 mM CaCl2

SOS: 1 M sorbitol, 0.3X YPD, 10 mM CaCl2

Chuan bi mé6i cho mdi 1an bién nap

SED: 19mlof SEand 1 ml of 1 M DTT.
PEG/CaT: Hon hop (1:1) cua 40% PEG va CaT .

Quy trinh thye hién

Cay vach GS115 hoic KM71 trén dia YPD sao cho cé thé tach cac
colony riéng biét. U dia 2 ngay ¢ 28-30°C.

Chon 1 colony cho vao 10 ml YPD dung trong dung tich 50 ml hoac
100 ml, nudi lic qua dém voéi tbe do 250-300 vong/ph & nhiét do 28-
30°C. Dich nudi cdy nay co thé giit & 4°C trong vai ngay.

B6 sung 5, 10 va 20 pl dich nudi cdy trén vao 3 binh dung tich 500 ml
c¢6 chira sin 200 ml YPD. Nubi lic qua dém voi tée do 250-300 v/phit
& nhiét d6 28-30°C.

Sang hom sau, dé cac dung dich bién nap (SE, SCE, nudc cit, SOS,
PEG, CaS, CaT, 1 M sorbitol) theo KIT, dia RDB dé trai chon thé bién
nap va dia RDHB dé d6i chimng.

Kiém tra ODgg ciia mdi binh nudi céy. Thu té bao tir cac binh nudi céy
dat ODg gitta 0,2-0,3. Ly tam thu té bao ¢ nhiét do phong, thoi gian 10
phut tc d6 1500 x g. Loai bo dich nudi cy.

Chu y: Néu ODgy, ciia dich nudi >0,3 chon 1 trong cdc dich nuoi va pha

loang (1:4) voi méi truong va u ¢ 28-30°C cho toi khi OD dat giva 0,2-0,3

(khodng 2-4 gio). Thu té bao va tiép tuc cdc bude tiép theo.
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Chuan bi 100 ml méi trudng RD c6 agarose va gitt & 45°C.

Lam tan da 6ng 1M DTT (kém theo Kit).

Chuan bi SED méi cho mdi mé té bao kha bién: Trong diéu kién vo
khuan, 1ay 19 ml SE (theo KIT) vao éng nén dung tich 50 ml, vo khuan.
Thém 1ml IMDTT, lic déu. Nén chuan bj va sir dung ngay.

Rira té bao

Té bao thu duoc ¢ budc trén duoc hoa trong 20 ml nudc cat (ciia KIT),
hoa té bao bang lic ng. Chuyén vao dng vo khuan dung tich 50 ml.

Ly tam 1500 x g trong 5 phut ¢ nhiét do phong. Loai bé dich ly tam.
Rira té bao 1 1an bang hoa lai trong 20 ml dung dich SED méi. Ly tam
1500 xg trong 5 phit ¢ nhiét 4o phong.

Rira t& bao 1 1an voi 20 ml dung dich 1M sorbitol va ly tim 1500 x g
trong 5 phut & nhi¢t do phong.

Hoa té bao trong 20 ml SCE bing xoay xoay va chia lam 2 phan cho
vao cac 6ng hinh nén dung tich 50 ml.

Lay 1 éng Zymolyase tir -20°C dit trén da, bung nhe vai lan dé tron
déu. Zymolyase c6 dang hd nén can lic ky dé bao dam luong

Zymolyase can thiét.

Bo sung Zymolyase

Str dung mot 6ng té bao chuan & trén cho viée xac dinh thoi gian téi wu
xtr Iy v6i Zymolyase dé tao té bao kha bién (spheroplasts). Khi di xac
dinh dugc thoi gian tdi vu thi st dung éng thtr 2 dé tao té bao kha bién,
spheroplast.

Zymolyase cat thanh té bao lam cho té bao rat d& giy. Cam mau that

nhe nhang. Ngay sau khi thém Zymolyase, su phan cit té bao bét dau.

38



Chuan bj it nhat 20 ml dung dich 5% SDS dé sir dung nhu sau: Bat may
do quang phd ¢ budc song 800 nm va do blank voi 800 ul 5% SDS va
200 pl SCE. Ly 17 éng ly tAm sach va danh s6: 0, 2, 4, 5, 6, 7, 8, 9, 10,
15, 20, 25, 30, 35, 40, 45 va 50. Thém 800 pl 5% SDS vao mbi dng.

Tir mot trong 2 dng té bao hat 200 pl dich té bao bd sung vao éng danh
dau “0”. Pay 1a thoi diém 0 cua thir nghiém, dat éng trén da.

Thém 7,5pul dich Zymolyase vao 6ng té bao thir nghiém, day nap va lat
nguoc-xudi nhe nhang, & & 30°C. Khong lic éng phan tmg éng Mau
nay sé& duoc st dung dé xac dinh thoi gian u tao kha bién t6i vu. Gitr
ong té bao tha 2 ¢ nhiét do phong (st dung cho budc 6 sau day). Giir
Zymolyase con lai trén da.

Xac dinh sy hinh thanh spheroplast (kha bién) nhu sau: Tai thoi gian 2
phat, hiit 200 pl t& bao (tir dng c6 bd sung Zymolyase ¢ trén) cho vao
ong danh s 2. Tiép tuc véi cac dng danh sb 4, 5...., 50 tai cac thoi diém
tuéng tng sau khi thém Zymolyase. Xac dinh ODgg tit ca cac miu.

Xac dinh % tao spheroplasst cho cac thoi diém xir 1y theo cong thirc:
% tao spheroplast = 100-[(ODgo thoi diém t/ODg, thoi diém 0) x 100],

Vi du: tai t=0, ODgo= 0,256; thoi diém t=15 thi ODggo= 0,032. khi d6
% tao spheroplast=100-[(0,032/0,256)x100]=100-[(0,125)x100]= 87,5%

Xac dinh thoi gian G ma két qua khoang 70% té bao tao spheroplast.

Thoi gian U tdi wu c6 thé khac nhau d6i voi mdi 16 Zymolyase. Thudng

tur 15-40 phut.

Diéu quan trong 13 xac dinh thoi gian @ véi Zymolyase toi thiéu dé dat

dugc % té bao tao spheroplast mong muén. Néu kéo dai thoi gian 0 s&

lam chét t€ bao va hiéu qua bién nap s¢ thap.
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Thém 7,5 pl Zymolyase vao dng té bao thir 2. U ¢ 30°C voéi thoi gian
vira dugc xac dinh dé dat % té bao tao dugc kha bién (spheroplast)
khoang 70%.

Thu céc té bao kha bién bang ly tam 750 x g trong 10 phut ¢ nhiét do
phong. Hut bo dich ly tam.

Rira t& bao kha bién v6i 10 ml 1M sorbitol (bing nhe nhang), ly tim
750 x g trong 10 pht & nhiét d6 phong dé thu té bao kha bién
(spheroplasts).

Rira té bao kha bién véi 10ml CaS (bung nhe nhang), ly tim 750 x g
trong 10 phat ¢ nhiét d§ phong.

Sau d6 hoa lai trong 0,6 ml CaS. Té bao kha bién can sir dung ngay
(trong vong 30 phit) cho bién nap. Luong té bao kha bién nhan duoc

theo chuén bi trén day da cho 6 mau bién nap.

Bién nap

Hay chic chin di c6 dia moi truong RDB ¢ nhiét d6 phong va moi
truong RD ndng chay. Lam tan da d6i véi miu DNA dd mé vong va

gifra trén da.

Chua y

Néu cdu triic mé vong voi Sall, Stul hodac Sacl khi do sé wu tién cho
viéc tach thé bién nap His Mut" trong GS115.

Néu cdu triic mé vong voi Sall, Stul hodac Sacl khi do sé wu tién cho
viéc tach thé bién nap His"Mut’ trong KM71.

Plasmid géc lam déi chitng dwrgc mé vong véi ciing enzyme gidi han.
Dbi v6i mdi bién nap: Lay 100 pl té bao kha bién (spheroplast) vira
chuan bi cho vao dng falcon dung tich 15 ml.

Thém 10 ug DNA va u 10 phuat ¢ nhiét do phong.
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Trong thoi gian 10 phut nay can chuan bj dung dich PEG/CaT (mdi lan
bién nap can 1ml dung dich PEG/CaT, can tinh toan s lugng can st
dung. Chuén bi bing cach hoa dung dich 40% PEG véi dung dich CaT
(theo til¢ 1:1).

Thém 1ml dung dich PEG/CaT vao 6ng phan tng, lic nhe va u tiép 10
phut & nhiét d§ phong.

Ly tam 750 x g trong 10 phut va hit nhe nhang dung dich PEG/CaT, lat
nguoc 6ng va gd nhe dé lam kho dung dich PEG/CaT con sot.

Hoa té bao bién nap trong 150 ul mdi truong SOS, U & nhiét dd phong
20 phut.

Thém 850 pl dung dich 1M sorbitol va trai dia & cac budc tiép sau day.

Trai dia

Té bao kha bién (spheroplast) Pichia can duoc trai trén top agarose hoic
agar dé bao vé chung khoi su thuy phan trudce khi chon loc.

Tron déu 100-300 pl dung dich spheroplast-DNA chuan bi ¢ trén voi
10ml agarose RD néng chay va d6 1én dia RDB. Dé cho top agarose
dong lai. Chu y luong spheroplast-DNA nay du trdi cho 2-3 dia.

Lat nguoc dia va 0 ¢ 28-30°C. Thé bién nap xuét hién sau 4-6 ngay.

Dé nhin thay té bao: Tron 100 ul spheroplast véi 900 pl dung dich 1M
sorbitol.

Tron 100 pl miu pha lodng nay véi 10 ml agarose RDH néng chay va
db trén dia RBDH. Dé top agarose dong lai, 1at nguoc dia va u ¢ 28-

30°C. Xuat hién cac colony sau 4-6 ngay.

Phan tich cac thé bién nap His"

Néu bién nap vao Pichia v6i cac cdu tric dua trén pPIC3.5K hoic

pPICIK thi sy kiém tra két qua bién nap duogc thuc hién nhu sau:
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e Hiéu suét bién nap thuong dat duoc 10°-10* thé bién nap His"/ugDNA
st dung trong phuong phdp tao spheroplast. S€ khong c6 cic colony
trén dia “khong c6 DNA hoac pBR322 hoac dia chi c6 DNA plasmid
(khong c6 té bao)”.

e MO0t s6 nha nghién ctru sir dung phép thir chirc ning dé truc tiép kiém
tra su biéu hién cao cta cac chung tai to hop Pichia ma khong can kiém
tra vé kiéu hinh Mut® hodc Mut". Sau khi kiém tra sy biéu hién manh,
c6 thé kiém tra lai kiéu hinh Mut s& gitp ban tbi uu hod viéc biéu hién
dong tai td hop.

Biéu 1§ cac doan gin nhiéu ban sao in vivo

e Néu tan suét cua cac doan gén nhiéu ban sao 1a 1% thi can bdc 16 duoc
1000 thé bién nap His" dé nhan dugc 10 colony c6 tinh khang cao d6i
v6i Geneticin® cho cac phép thir tiép theo. Diéu nay co thé can t6i 1-5
dia chtra cac thé bién nap His".

e (C6 hai phuong phap dé boc 10 (xac dinh) cac thé bién nap His" c6 tinh
khang cao ddi v6i Geneticin®. Phwong phap 1: Dé thuc hién, bo 10
dugc lugng 16n colony nhung dd tin cdy kém. Sau khi chon dugc céc
thé bién nap His", chiing duoc gop lai va trai 1én dia YPD-Geneticin®
chtra nong d6 Geneticin® cao hon. Phuong phap 1 c6 thé ap dung ddi
vGi cac té bao bién nap duoc tao ra theo phuong phap bién nap xung
dién va spheroplast. Phwong phap 2: Pugc thuc hién vaoi ki thuat kho
hon va boc 16 dugc mot vai colony nhung dé tin cay cao hon. Phuong
phap nay lién quan tdi viéc nudi cdy cac colony trén cac dia vi chudn
cho dén khi tit ca cac colony c6 cung mat do. Su nuoi céy, sau do duoc
danh diu trén dia YPD-Geneticin® va danh gia tinh khang d6i véi

Geneticin®.
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Truée khi bit dau

Chuén bi 4 dia mdi truong YPD co néng do Geneticin®: 0; 0,25; 0,5;
0,75; 1,0; 1,5; 1,75; 2,0; 3,0 va 4 mg/ml.

Phwong phap 1 (spheroplasts)

St dung quy trinh nay khi bién nap 13 cac Pichia kha bién (spheroplast
Pichia). Bit dau voi cac dia chira cac thé bién nap His'.

Str dung que gat vo khuan, loai bo 16p soft agar ¢ trén chura cac thé bién
nap His" chuyén vao dng hinh nén vé tring dung tich 50ml.

Thém 10-20 ml dH,O va c6 thé 1a 2x thé tich nudc so véi luong
agarose. Vortex manh 1-2 phut.

Pé dng ly tam thang dung trén ban 1 phut dé agarose ling dong..

Xac dinh mat do té bao cua phﬁn dich ndi. Can it nhat 5x10° t& bao/ml
nhd d6 co thé trai dia v6i 200 pl hodc it hon (néu té bao quéa lodng,
chuyén dich sang 6ng méi va ly tam, hoa lai té bao sao cho dat mat do
can thiét 5x10° t& bao/ml) [ODg=1 twong duong 5 x 10’té bao/ml].
Trai 10° té bao 1én dia YPD chira Geneticin® vé6i cac nong do cudi cing
120,25:0,5:0,75:1,0:1,5:1,75:2,0: 3,0 : 4,0 mg/ml.

Str dung 4 dia cho mot nong dod Geneticin®. Can chuén té bao trén dia
khong chita Geneticin® dé tinh % cac colony khang Geneticin® nhan
duoc dbi véi mdi nong d6 va xac dinh ty 18 nay co6 nim trong khoang 1-
10% thé bién nap.

Chuan bi dich pha loang 10°,10°,107 dbi véi tong cac thé bién nap
bang dH,O. Trai dia 100-200 pl/dia. Phdn con lai dwec chia nhé va
bdo qudn trong 15% glycerol ¢ -80°C dé phan tich sau.

U dia ¢ 30°C va kiém tra hang ngdy. Céc colony khang Geneticin® can
2-5 ngay dé xuat hién, trong khi cac té bao trai trén dia YPD khong c6

.. ® A \ 2 A, 1:A
Geneticin~ can 2-3 ngay dé xuat hién.
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Phwong phap 2 (xung di¢n, Eletroporation)

Quy trinh str dung khi xung dién dé nhan té bao Pichia bién nap. Cac
thé bién nap s& khong trai trén top agar. Quy trinh bit dau véi cac dia
chtra thé bién nap His".

Cho 1-2ml dH,O 1én mdi dia bién nap His". St dung tat ca cac dia co
thé bién nap His".

Hoa thé bién nap bang que khudy vo khuan va gat nhe 1én bé mit agar.
Can than dé khong 1am xudc agar.

Chuyén va gop tat ca dich té bao vao dng hinh nén, vortex ngan.

Xéc dinh mat d6 té bao (1 ODgy= 5 x 10" té bao/ml).

Trai 10° té bao 1én dia YPD chira Geneticin® véi cac nong do cudi cling
120,25:0,5:0,75:1,0:1,5:1,75:2,0: 3,0 : 4,0 mg/ml.

Str dung 4 dia cho mot nong do Geneticin®. Ban can chuin té bao trén
dia khong chira Geneticin® dé tinh % cac colony khang Geneticin®
nhan dugc & mdi nong d6 va xac dinh xem ty 1é ndy co6 nam trong
khoang 1-10% thé bién nap.

Chuéan bi dung dich pha lodng 107, 10°, 107 déi voi téng cac thé bién
nap bang dH,0. Trai dia 100-200 pl/dia. Phdn con lgi dwgc chia nhé
va bdo quan trong 15% glycerol ¢ -80°C dé phan tich sau.

U dia ¢ 30°C va kiém tra hang ngdy. Céc colony khang Geneticin® can
2-5 ngay dé xuat hién, trong khi cac té bao trai trén dia YPD khong c6

Geneticin® can 2-3 ngay dé xuat hién.

2.2.2.4. Phwong phap dién di protein (Laemmli, 1970)

Nguyén tic

Phtic hop protein-SDS thu dugc sau khi bién tinh protein bang SDS ¢6
dién tich am chi phu thudc vao kich thudc cua protein ma khong phu

thudc vao trinh tu cua protein d6. Nho d6, hdn hop protein sau khi bién
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tinh c6 thé chuyén dong trong dién trudng theo chiéu tir cyc 4m dén cuc

duong va tach cac bang theo kich thudc trén gel polyacrylamide.

e  Protein trong gel polyacrylamide dugc phat hién bang cach nhudém voi

Coomasie Brilliant Blue (CBB) va quan sat bang mat thudng.

Cich tién hanh

e  Chuin bi gel dién di polyacrylamide:

Gel phan tach:
H20
Tris-HCI (pH = 8; 3M)
Acrylamide
Glycerol
APS.10%
SDS.10%
Temed
Gel c¢6 miu:

H20

Tris-HCI (pH=6,8 M ; 0,5 M)

Acrylamide
APS.10%
SDS.10%

Temed

3,125 ml
0,625 ml
2,1 ml

1 ml
25 ul
25 ul

4 pl

1,385 ml

0,625 ml

0,425 ml
25 ul
12,5 pl
3ul

e  Xir Iy miu: Hat 1 ml dich sau phan tGng ly tdm 12.000 v/p, thu cin té
bao. Hoa lai trong 40 pl H,O + 10 ul SDS Sample, bién tinh ¢ 100°C

trong 5 phuat. Tra mau 1én ban gel: 15 pl.

e Chay dién di: Pién di theo chiéu thang dung v6i cuong do dong dién

40 mA, trong thoi gian khodng 40 phut.



Nhudm ban gel: Bing dung dich CBB duoc pha trong dung dich tay
gel. Sau d6 tay ban gel va xac dinh két qua.

2.2.2.5. Phwong phap tinh sach protein tii to hop bang cot ai lwe Ni2+

Cot sic ky ai luc Ni*" duoc thiét ké dé tinh sach protein tai t6 hop co

chira 6 gdc histidine. Quy trinh cu thé:

Ly tdm thu cin té bao tir 50 ml méi truong. Bo sung 8 ml Guanidin
Lysis Buffer (6 M Guanidin hydrochloride, Sodium phosphate 20 nM,
pH 7.8, NaCl 500 mM), vortex nhe. Siéu am dé pha té bao trong 5 phiit.
Ly tdim 5.000 v/p, thu dich ndi dé chuyén 1én cot Ni2+. Pao déu trong
30 phut ¢ nhié¢t do phong. C6 dinh cot theo chiéu théng.

Rira cot 2 1an bang 4 ml Denaturing Binding Buffer (8 M Urea; 20 mM
Sodium phosphate pH = 7,8; NaCl 500 mM). Sau d6 rtra cot 2 1an bang
4 ml Denaturing Wash Buffer (§ M Urea; Sodium phosphate 20 mM
pH = 6; NaCl 500 mM).

Rira cot 4 lan bang 8 ml Native Wash Buffer (Native Purification
Buffer va Imidazole pH = 6). Giai hip protein bang 6 ml Native Elution
Buffer va thu tung phan doan 1 ml.

2.2.2.6. Phwong phap phén tich khdi pho

Cau tgo: May gom mot dia dung mau, may ban laser, mét ong tron dao

chiéu dién cuc lién tuc va dau nhan biét theo so do sau:

Céc hat ion ning

Chi céc bat ion ding khai luong
e méi dén duge bd phan do
/ = _-§\-'\_\

> Céc khe do
1NN

! s ‘/\

B A
7Ny BPaunhinb
\/’\?é“'— 2u nhan bist

Khe h3

& dén bom
P chan khéng
g PR i 15 ¢
gia téc 3
Cucdd 3
dign W Miy ghi
s3 léu
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Thiiy phén protein trong gel bing enzyme trypsin

Protein, sau khi phan tach qua SDS-PAGE, duoc cat bang thanh cic phan
doan va tién hanh thuy phan protein trong gel theo phuong phap cua
Stensballe, Jensen (2001).

Céc peptide sau thity phan duoc chiét rat khoi gel bang dung dich chiét
(60% acetonitrile, 1% TFA). Dich chiét c6 chira cac peptide duoc 1am kho
bang may SPD1010 SpeedVac® System (ThermoSavant, My).

Phin tich thanh phin peptide qua hé thong sic ky l6ng 1 chiéu NanoLC

Hon hop peptide sau khi thity phan dugc phan tich qua hé théng sic ky
long mot chidu thong qua cdt nguge pha (reverse phase, RP-C18). Mau duoc
dua vao voi thé tich 20 ul va duge day 1én cot voi toc do dong 30 pl/phut
bang 0,1% formic acid. Cac peptide bam trén cot RP-C18 (75 pm x15 cm)
duoc thoi ra bang pha linh dong A (0,1% formic acid) va B (85% acetonitrile
va 0,1% formic acid) véi téc do dong 200 nl/phut, theo gradient nong do
tuyén tinh tir 5 dén 100% pha linh dong B trong 90 phut. Cot nguoc pha C18
duoc gin vao dau dua mau Silica Tip két ndi v6i may khdi phd QSTAR®XL
bang ngudn ESI.

Ghi pho MS/MS

May khdi phdé QSTAR®XL duoc van hanh ¢ ché d6 IDA (Information
Dependent Acquisition) dé thuc hién viéc chuyén tir quét phd TOF MS don
dbi voi cac ion ndm trong dai khdi (TOF mass) tir 400 dén 1200 sang khdi phd
lién tiép trén 3 ion phan tir c6 mat 4 cao nhat va 16n hon 15 duoc xac dinh tur
dong nhd phan mém BioAnalyst QS v1.8 (AppliedBiosystems). Thoi gian
thue hién MS/MS d6i v6i mbi ion khong qua 90 gidy. Hiéu dién thé duogc dat
dé ion héa mau 1a 2200 V.
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Phén tich pho khoi peptide biang phan mém Mascot

Pho khéi MS/MS dugc phan tich bang phan mém Mascot v1.8, day 1a
phan mém c6 kha nang phan tich dit liéu phd MS/MS dé nhan dang protein
dua trén thuat toan Mowse dugc phat trién bai MatrixScience (London, UK).
Co s6 dir liéu dugce dung dé tim kiém trong Mascot 1a NCBInr, mot co s& dir
liéu céc protein voi khoang trén 1,7 tri€u trinh ty khac nhau dugc cai dat trén

mot may tinh HP Proliant Server.
2.2.3. Cac ky thuat phage display

2.2.3.1. Chuin bj thw vién

Thu vién ban tong hop Griffin.1 bao gdm khoang 1,2.10° dong phagemid
pHEN2 mang cac manh khang thé scFv khac nhau trong vi khuan TG1.

Thu vién dugc cét giit trong glycerol ¢ -80°C. Khi thao tac voi thu vién,
can phai nhan nudi va luu giit thu vién tht cap, qua trinh ndy duoc thuc hién
theo cac budc sau:

e Chuan bi 100 ml méi truong 2xTY chira Ampicillin (100 pg/ml) va 1%
glucose, bo sung 1 ml thu vién 1,2.10° dong vi khuan mang céc scFv
khac nhau.

e Nudi lic tai 37°C trong 1,5 h hodc dén khi ODgg = 0.5.

e 10 ml dich nuéi s& dugc chuyén thanh khang thé phage-scFv theo quy
trinh 2.2.3.2

e Luong dich nudi con lai duoc ly tim thu té bao va giit trong glycerol & -

80°C, day chinh 1a thu vién th cap.
2.2.3.2. Tao khang thé phage-scFv tir thwr vién

° Léy 10 ml dich nuéi thu vién, cho helper phage vao vo1 mat d§ 1 vi
khuan/20 helper phage (M13K07).
e U trong bé 6n nhiét 30 phit, 37°C (khong lac).
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Ly tam thu té bao vai toc do 4.000 v/p trong 10 phut.

Hoa lai cin té bao trong 30 ml 2xTY + 25 ug/ml Kanamicin va 100
ug/ml Ampicillin.

Lay 30 ml dich vi khuan, thém 270 ml 2xTY+25 pg/ml Kanamicin pg/ml
Ampicillin da lam 4m.

U ¢6 ldc 30°C qua dém. Phan nay duogc dung dé tao cac khang thé phage.
Ly tam dich nudi qua dém véi téc dd 8.000 v/p trong 10 phat (hoic 4.000
vong/30 phut).

Thu dich ndi chtra phage va két tia cac hat phage bang cach cho thém 1/5
thé tich PEG/NaCl. Tron déu va dé tbi thiéu 1 h tai 4°C (trong d4).

Ly tam 12.000 v/p trong 30 phut.

Hoa lai cin trong 40 ml nuéc, thém 8 ml PEG/NaCl, tron déu giir & 4°C,
20 phat. Ly tam 4.000 vong/30 phut, bé dich.

Hoa lai can khang thé phage-scFv trong 2,5 ml PBS va ly tim 4.000 v/p

trong 10 phut dé loai hau hét cac manh vun té bao con sét lai.

2.2.3.3. Chuin bi helper phage

Helper phage M13K07 dugc dat mua cta hang BioLabs, sau d6 dugc

nhén 1én dé phuc vu cho thi nghiém, quy trinh cu thé nhu sau:

Nhiém 200 pl E. coli TG1 (ODgg ~ 0,2) v&i 10 ul chudi pha lodng 10
lan cua helper phage, t 37°C trong 30 phut.

Cho cac té bao da nhiém vao 3 ml YT-top agar (50°C), d6 vao dia thach
TYE, u qua dém tai 37°C.

Nhit 4 vét tan cua helper phage, mdi vét tan cho vao 1 ml dich vi khuan
TG1 OD = 0,5; nudi lic trong 2 h & 37°C.

B6 sung 20 ml 2xTY, nudi lac tiép 2 h.

B6 sung vao mdi dng 15 pl Kanamycin 100 mg/ml, nudi lic qua dém.

Ly tdm dich nudi véi toc d6 10.800 g trong 15 phat, thu dich.
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Tua dich ly tam bang 5 ml PEG, 1 45 phiit trong da (4°C).
Ly tam 10.800 g trong 20 phut, thu tua.
Hoa taa trong 1,5 ml TE va gitt helper phage da thu ¢ -20°C hoac -80°C

tuy muc dich str dung.

2.2.3.4. Sang loc dong khang thé phage-scFv dic hiéu khang nguyén dich

Co rat nhiéu phuong phéap cb dinh tuy thudc ban chét cta dich can sang

loc. Khéang nguyén CD33, HER2, Cyfra21-1 la phan tir protein c6 kich thudc

khong 16n, dé dang duoc hap phu trén bé mat dia polystyrene. Chinh vi vay,

chtng t6i lra chon cach don gian dé ¢ dinh cac khang nguyén trong qua trinh

sang loc va thu nhin khang thé phage-scFv dic hiéu khang nguyén dich, cu

thé nhu sau :

Khang nguyén duoc pha loang trong PBS (10-100 ng) sau d6 duoc phu
trén dia polystyrene qua dém & nhiét d phong.

Dé tranh phage lién két khong dic hiéu voi bé mat, dia duoc phu tiép
v6i dung dich MPBS 2% sira tach bo va i & 37°C trong 2 gio.

Rira dia bang PBS 3 1an sau d6 cho hdn hop phage (43 nhin nudi tir thu
vién gdc Bacteriophage Griffin.1) vao cac giéng.

U dia 37°C trong 2 h.

Sau d6 rira 10 1an bang dung dich TPBS (0,05% Tween 20 pha trong
PBS), rira tiép 10 1an v6i dung dich PBS.

Cac phage gin vé6i khang nguyén duoc giai hip phu bang 1 ml
triethylamine 100 mM trong 10 phut & nhiét d§ phong sau do trung hoa
bﬁng 0,5 ml Tris-HCI, pH = 7,5.

Dung dich phage giai hip phu duoc ly tdm 10.000 v/p, thu dich ly tam.
Dich ly tdm ndy chtra cic phage mang manh khang thé gan dic hiéu véi

khang nguyén dich di cb dinh.
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Céc phage sau mdi vong sang loc s& dugce nhan nudi trong té bao TG1
dé phuc vu cho cac vong sang loc tiép theo.
Sau lan sang loc thir 3 i lyc trung binh ciia cac khéng thé phage-scFv

dugc kiém tra bang ELISA véi khang thé cong hop khang M13.

2.2.3.5. Phuc hdi va nhin phage

Mot phan khang thé phage-scFv sau mdi vong sang loc déu duoc dua

vao vi khuan TG1 dé nhén va tao phage dé phuc vu cho cac 1an sang loc tiép

theo. Cu thé:

Vi khuan E. coli TG1 dugc nudi trong méi truong 2xTY chira 1%
glucose dén khi ODgg = 0,5.

U phage tir cac vong sang loc véi dich vi khuan TG1 trong 30 phat ¢
37°C, khong lac. Cly trai toan bd dich nhiém phage trén dia méi truong
TYE chira Ampicillin 100 pg/ml, u dia & 37°C qua dém.

Cho 2 - 5 ml méi trudng 2xTY vao dia, hoa té bao bang que cay va don
toan b dung dich chira té bao vao 1 éng. Cho 50 pl huyén phu vi
khuan vao 50 ml dung dich dém 2xTY chta 100 pg/ml ampicillin va
glucose 1%, ting sinh té bao tai 37°C dén khi ODgy = 0,5.

St dung 10 ml dich nuéi cho muc dich tao phage dé thu khang thé
phage-scEv phuc vu cho cac budc sang loc tiép theo va kiém tra.

Luogng dich nudi con lai s€ tiép tuc duoc nudi lic thém 1 h, ly tdm thu

té bao, giit trong glycerol ndng do cudi cung 1a 15% (v/v).

2.2.3.6. Chuan d¢ phage

Nuéi lic ching vi khuén thich hop tai 37°C dén khi ODgg = 0,5 - 0,7.
Tao chudi pha lodng 10 lan cua phage va cho vao 100 pl dich vi khuan.

Dé vi khuan nhiém phage 30 phiit tai bé 6n nhiét 37°C.
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Trai dich vi khuan da nhiém 1én dia vdi cac diéu kién chon loc thich
hgp va nudi u qua dém ¢ 37°C.
Twr s6 khuan lac moc trén moi dia, tinh ra nong d phage theo don vi tai

nap (transducing unit).

2.2.3.7. San xuit manh khang thé (scFv) hoa tan

Lay 10 pl dich phage dé gay nhiém 200 pl dich té bao E. coli chung
HB2151 dang phat trién ¢ pha log, thoi gian 30 phut, & 37°C. Trai lén
dia TYE chtra ampicillin (100 pg/ml) va glucose (1%) véi 1 ul, 10 pl,
100 pl va 1/10 dich pha lodng. Nudi 0 qua dém & 37°C.

Nhit cac khuan lac riéng biét nudi cdy trong 100 pl 2xTY chua
ampicillin (100 pg/ml) va glucose (1%) trong khay mién dich 96 giéng.
Nudi lac qua dém & 37°C. Phan cac khuan lac con lai ¢6 thé giit ¢ -70°C
sau khi bd sung 15% glycerol.

Chuyén 2 ul dich nudi cay tir mdi giéng cta khay mién dich sang cac
giéng ctia khay mién dich méi c6 chtra 200 ul 2xTY chira Ampicillin
(100 pg/ml) va glucose 0,1%, nudi lic & 37°C cho dén khi ODg0=0,9.
Khi OD di dat, bd sung 25 pl 2xTY/ampicillin (100 pg/ml) va 9 mM
IPTG (ndng do cudi cing dat 1 mM IPTG), nudi lic tiép & 30°C tir 16
dén 24 gio.

Thu dich mdi trudng nudi ciy va té bao dé kiém tra sy biéu hién va ton

tai cua cac scFv.

2.2.3.8. Phwong phap ELISA

ELISA 1a mét ky thuat héa sinh mién dich duoc su dung dé phat hién

su ¢6 mit cia mot khang nguyén hay mot khang thé trong mau. ELISA ciing

da dugc sir dung nhu 1a mét cong cu dé chan doan trong y sinh hoc.
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Phuong phap ELISA duoc dung dé kiém tra i lyc cia cac khang thé

phage-scFv thu duoc v6i khang nguyén dich, so sanh v6i khang thé chuan cia

thé gi¢i. Pong thoi phuong phap ELISA ciing duoc dung dé xac dinh ham

luong khang nguyén trong huyét thanh bénh nhan. Cu thé:

C6 dinh huyét thanh hozc 100 ul khang nguyén (10-100 ng) di sir dung
dé sang loc (CD33, HER2, Cyfra21-1) trén dia ELISA qua dém & nhiét
do phong.

Rira dia 3 1an véi PBS, lam kho trén gidy tham.

B6 sung vao mdi giéng 300 ul MPBS, u tiép 2 gior & 37°C.

Rira dia 3 1an voi T-PBS, 3 lan véi PBS.

Thém 100 pl dich phage-scFv (hodc khang thé chuan) véi vai tro 13
khang thé 1 dugc bd sung vao mdi giéng va i 90 phut & nhiét do phong.
Rira dia 3 1an bang TPBS, 3 lan bang PBS.

Phat hién phage gin bang cong hop khang thé khang M13 theo hudng
dan ctia nha san xuat.

Xéc dinh d6 hap thy tai bude séng 450 nm va 650 nm dé chon duoc cac

phage mang khang thé dic hiéu mong mudn.

2.2.3.9. Phuwong phap phage display immuno real time-PCR

Phage display immuno real time-PCR gian tiép dugc thuc hién véi cac

budc nhu phan tng ELISA nhung st dung k¥ thuat real-time PCR thay cho

phéan rng tao mau cua enzyme vdi co chat.

Vi vay, sau khi u voi phage, cac giéng cua khay thu dugc rira voi1 dung

dich dém ET-PBS (chtra 5 mM EDTA va 0,1% Tween-20), tiép theo rira véi

H,O dé loai bo phage khong gian két. Lam kho trén gidy thim, thém 50 pl

H,O vao mdi giéng, sir Iy nhiét & 95°C dé thuy giai phage lién két. Str dung 5

ul dich thuy giai lam khuon cho phan tng real time-PCR. Pay ciling 1a nguyén

1y co ban cia phan ung dinh lugng cac khang nguyén trong mau phan tich.
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Phan tng real time-PCR 14 rat nhay, do vay dé tranh truong hop duong tinh
gia do tap nhiém tir mdi trudng, can phai c6 mau d6i ching am (miu khong

c6 dich thuy giai). Thanh phan phan ¢mg nhu sau:

Thanh phin Thé tich (ul)
H,0 vo trung 4,4
Moi xudi (10 pmol/ul) 0,3
Méi nguoc (10 pmol/pl) 0,3
SYBR Green Master Mix 10
Khang thé phage-scFv 5
Tong thé tich 20

Sau khi chuan bi xong, ly tim nhe va dit vao may Eppendorf hoic may
LighCycle2.1 (Roche) dé thuc hién phan tng.
Chu ky nhiét cia phan Gng

e  Budc 1: Bién tinh 95°C trong thoi gian 15 phut.

e  Budc 2: Chu trinh 13p lai 40 chu ky (95°C trong 30 gidy, 55°C trong 30
gidy, 72°C trong 30 gidy) dong thoi ¢ phan tich dinh lugng.

e Budc 3: Xac dinh nhiét do néng chiy cua san pham real time-PCR
(Melting Curves), 95°C, 65°C trong thoi gian 10 gidy, 95°C ddng thoi
c6 phan tich duong cong nong chdy va dinh nhiét 4o nong chay.

e  Budc 4: Lam mat san pham real time-PCR, 40°C trong thoi gian 1 phit.

Phan tng khuéch dai ¢6 thé quan sat duoc nho tin hiéu huynh quang cia
SYBR Green I phat ra khi gin vao soi DNA mach kép thong qua hé thong

camera theo ddi tin hiéu phat huynh quang tir mdi 6ng.

2.2.4. Phwong phap théng ké sinh hoc

Phuong phép théng ké sinh hoc duoc st dung dé danh gia két qua thi
nghiém, nhu két qua ELISA 1a 2 phuong phap kiém dinh Ftest va Ttest.
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2.2.5. Gan khang thé vé&i vang lam nguyén liéu cta KIT dinh tinh

Quy trinh: Gin khang thé voi hat vang theo quy trinh cua Beesley J (1989):
Héa chit gom: Aqua regia: 50% HCl va 50% HNO;; Deionized H,O;
Borax: Na,B407.10H,0 (2mM); NaCl (10%); BSA (10%); K,COs (100 nM);
HCI (100 mM).
Dung cu, thiét bi thi nghigm: Coc thuy tinh, que khudy thuy tinh, dng nhua ly
tam duogc rira nhidu 1an bang nude cat sau d6 duge silicon hoa dé chong dinh.
May do phd hap thy cua dung dich.
Chuin bi khang thé di dwoc tinh sach trén cdt sic ky ai lue
Pha khang thé trong dém 2mM borax toi nong do 0.1pg/ul. Tham tich
dung dich thu dugc it nhat 4 gio trong 1 lit dém borax véi pH=9,0. Ly tdm
dung dich khang thé téc do 10000 x g thoi gian 1 gior & 4°C, sau d6 giir & 4°C
cho té1 khi st dung.
Chuén d¢ dung dich dé xac dinh ti 1¢ khang thé-vang (Ab-Au)
1. Chuan dung dich hat vang téi pH 9. Dung Pipette nho giot 500ul dung
dich hat vang vao diy cac 6ng ly tim (1.5ml).
2. Diéu chinh pH cua dich khang thé (0.1 pg/ul) téi pH 9.2 v6i 100 nM
K>COshoac 100 mM HCI
3. Thém khéang thé vao mdi 6ng ly tam chira dém theo day sau: 0, 5, 10,
15, 20, 25, 30, 35, 40, 45, 50. Cu thé nhu sau:

Ab | Buffer | Ab Buffer  Ab Buffer | Ab Buffer @ Ab | Buffer | Ab Buffer

50 0 50 0 10 40 10 40 35 15 35 15
45 5 45 5 5 45 5 45 30 20 30 20
40 10 40 10 0 50 0 50 25 25 25 25

35 15 35 15 Borax 50 Borax 50 20 30 20 30
30 20 30 20 | Water 50 Water 50 15 35 15 35

25 25 25 25 50 0 50 0 10 40 10 40
20 30 20 30 45 5 45 5 5 45 5 45
15 35 15 35 40 10 40 10 0 0 0 0
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4
5.
6
7

Thém dém vao mdi éng chira khang thé dé cac dng dat thé tich ImL
Lac déu, nhe cac dng va dé dung khoang 5 phut dé tao phic hé Ab-Au.
Thém vao mdi ong ly tam 100 ul of 10% NaCl va lac déu 1 phat.

Xac dinh do hép thu va soi kinh dé danh gid phirc hé Ab-Au tao thanh.

2.2.6. Phwong phap thir nghiém déc tinh cap san pham khang thé

Tai liéu sir dung

Quy trinh thir ddc tinh cp cua Vién Kiém nghiém thudc trung wong.
OECD guidelines for testing of chemicals. Acute oral toxicity — Fixed
dose procedure OECD 420, 2001

Pong vat thi nghiém

Loai: chudt nhit tring giéng Swiss. Can ning: 18-22 g. S6 luong: 50
con

Ngudn gbe cung cap: Vién vé sinh dich t& trung wong.

Diéu kién chim séc: DPVTN duogc nudi trong diéu kién chudng thoang
mat, ddm bao vé sinh, ché d6 an uéng theo nhu cau cta chudt.

Can nang: Tat ca DVTN duogc dé 6n dinh 3 ngay trudc khi tién hanh

thr nghiém va theo doi can ndng trong qua trinh thir nghiém.

MaAu thir

Dung nguyén mau (dudi dang dung dich, ham lugng 2mg/ml)

Céac muc liéu thir nghiém: Mike liéu 1: 20,0 ml mau thir /kg chudt; Mire
liéu 2: 30,0 ml miu thu/kg chudt; Mire liéu 3: 40,0 ml miu thu/kg
chudt; Mire lidu 4: 50,0 ml mau thir/kg chudt

Quy trinh thir nghiém
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Chudt dwoc nhin dn 15 gio trude khi thi nghiém, nudc udng theo nhu
cau. Kiém tra can nang trude khi thir nghiém. Chudt dat cac yéu cau vé
can nang duoc dua vao thir nghiém.

Ciach dung: Pua mau thir dudi dang dung dich theo con dudng tiém
tinh mach dudi chudt. Lay thé tich mau thir theo quy dinh tiém vao tinh
mach dudi chudt bang xylanh vé tring.

Dua trén két qua thim do trong thir nghiém so b, tién hanh thu
nghiém chinh théc trén 50 chudt, chia thanh 5 nhém gém 1 nhém
chung tiém dung dich tiém truyén NaCl 0,9% va 4 nhom thir theo mirc
lidu da du tinh. Cac nhom thir dugc tiém cac dung dich thur & cac mic

liéu nhu sau:

Liéu dung Liéu dung ,
N N S6 chuot

Nhom chuot (ml mau thtr/20g (ml mau thu/kg .

thi nghiém
chuot) chuot)

Nhom chung | 1,0 ml NaCl 0,9% ---- 10
Murc liéu 1 0,4 ml mau thu 20,0 ml / kg chudt 10
M licu 2 0,6 ml mau thtr 30,0 ml / kg chudt 10
Miic lidu 3 0,8 ml mau thtr 40,0 ml / kg chudt 10
Murc liéu 4 1,0 ml mau thu 50,0 ml / kg chudt 10

Lich theo déi: Theo ddi biéu hién cta chudt sau khi udng trong 24 gio
dau va theo doi hoat dong ctia dong vat thi nghiém trong thoi gian 7

ngay sau khi udng.
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Phan Ill. KET QUA VA BAN LUAN

Néi dung nghién civu ciia dé tai bao gom 3 phan chinh. Phdn 1: Tao
khdng thé ddc hiéu cdc khang nguyén HER2 trong ung thu vii, tao khdng thé
ddc hiéu khang nguyén Cyfra 21-1 trong ung thir phéi, tao khdang thé déic hiéu
khéang nguyén CD33 trong ung thw mdu; Phdn 2: Tao KIT chdn dodn trén co
s6 cdc khang thé thu dwoc & phan 1; Phan 3: Nghién ciwu tao cdc khing thé
dang ghép dac hiéu cac khang nguyén trén (HER2; Cyfra 21-1; CD33).

Do néi dung nghién ciru nhiéu véi cdc khang nguyén ddc trung cho cdc
dang ung thw khdc nhau, nén dé tién theo doi ching téi trinh két qua nghién
citu theo timg dang ung thw va doi véi méi dang ung thw thi két qua nghién
cuu dwoc trinh bay tuw viéc tach dong khang nguyén dac hiéu ung thu, tao
khing thé ddc hiéu khang nguyén da tach dong, tao Kit chan dodn khdng
nguyén trén co sé khang thé tao dwoc va cudi cing la tao gen md héa khdng
thé dang ghép nham tao nguyén liéu cho viéc nghién ciru tao ché pham diéu

tri o giai doan nghién cvuu sau nay.
3.1. TAO KHANG THE PAC HIEU HER2 TRONG UNG THU VU

3.1.1. Téng quan vé ung thw vu

Ung thu va hién nay dang 1a mot trong hai loai ung thu chiém ty 1& cao
nhit trong cac bénh ung thu & nit gi6i. Diéu trj ung thu vi ciing nhu nhiéu loai
ung thu khéac theo cac liéu phap truyén thong nhu hod tri liéu va xa tri liéu
mic du hiéu qua tiéu diét khéi u cao nhung lai c6 mét nhuoc diém rat 16m, d6
1a tac dung Ién ca cac co quan binh thuong xung quanh (non-targeted effect).
Nhirng nghién ctru gan day vé cac marker sinh hoc trong ung thu vii ¢ mo ra
mot hudng diéu tri moi, thong minh va dy trién vong, liéu phap diéu tri tin
cong dich (targeted therapy), co thé loai bé gan nhu hoan toan nhugc diém

clia cac liéu phép truyén thong.
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Theo théng ké, ti 1€ tor vong do UTV & phu nir tai Nhat Ban, México,
Venezuela 1a 2-5/100.000 nguoi, tai Anh, Pan Mach, Ha Lan, Hoa Ky va
Canada la 25-35/100.000 nguoi.

Ti 18 UTV trén thé gidi c6 chiéu hudng gia ting, nhung ti 1é tr vong lai
c¢6 chiéu hudng giam xudng. Theo nghién ctru cia hiép hoi ung thu, ti 16 UTV
0 My da tang tor 80/100.000 nguoi trong nam 1975 1€n 105/100.000 nguoi
trong nam 1985 va 178/100.000 nguoi trong ndm 1998.

Theo Nazario va cs, ti 1¢ UTV ¢ Puerto Rico da tang tu 15,3/100.000
nguoi trong giai doan 1960-1964 1én 43,3/100.000 nguoi trong giai doan
1985-1989. Tai Vaud, Thuyy Si, ti 1¢ UTV da tang tu 2,1/100.000 phu nir
(1997-1979) 1én 9,4/100.000 phu nir (1992-1994).

Ti 16 UTV & chau A c6 xu hudng tang nhanh, dac bi¢t & Nhat Ban, Héng
Kéng va Singapore, noi c¢6 16i séng tay hoa. Piéu nay cho thiy cac yéu t moi
truong, 16i song va dic biét 1a ché do an udng dong mot vai trd quan trong
trong su phat trién cua bénh UTV. Ciing theo sb liéu thong ké & Anh nim
2005, c6 212.930 trudng hgp mic bénh méi trong d6 40.840 ca tir vong
(Hobday & Perez, 2005). O My Nam 2007, 178.480 trudng hop méi duoc xac
dinh méc bénh UTV trong d6 40.460 trudng hop tir vong (American cancer
society, statistics 2007)

Viéc dat tén cac loai ung thu dua trén nhiing co quan bi tac dong bdi
khéi u nhu: ung thu phdi, ung thu xwong, ung thu mau, UTV v.v. Ching c6
thé dugc phéan loai dya trén ngudn gdc phét sinh bénh (Hanahan & Weinberg,
2000) va dugc chia thanh 4 nhom co ban sau:

1. Carcinoma (ngudn goc tir biéu bi): 14 loai ung thu kha phd bién, xuit
phat tir nhitng té bao c6 ngudn gdc biéu bi (ephithelial cell) nhu ung thur

v, ung thu phoi, ung thu tuyén tién liét.. .

2. Sarcoma: 13 ung thu xuat phat tir nhitng mo lién két hodc té bao trung

mo nhu, ung thu xuong, sun hay cac mo lién két.
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3. Lymphoma: 1a dang ung thu twong dbi hiém, thudng xuét phat tir cac té
bao thudc hach bach huyét va cac mo thudc hé théng mién dich nhu bénh
ung thu Lymphoma Burkitt.

4. Leukemia: 13 loai ung thu nguy hiém biéu hién & ca tré em nhung phd
bién & ngudi trén 50 tudi, xuat phat tir cac té bao tao mau.

Ung thu va (UTV) co thé duoc phan loai béng nhiéu cach, phu thude vao
cac dic tinh, giai doan phat trién khac nhau cua bénh (bai Duy Ban, 2006):

Theo bénh hoc (pathology): su phan loai dua trén sy biéu hién vé mo
hoc. Bao gdm: ung thu x4m lan dng biéu mé (invasive ductal carcinoma),
hinh thanh khéi u 4c tinh & cac éng cta tuyén va (breast’s ducts), sy xam lan
cac thuy vu (lobular carcinoma) va ung thu ac tinh cac thuy vu.

Theo mirc d phat trién cua khéi u (grade of tumor): Phuong phép nay
duoc xac dinh dua trén cac cép dd mé hoc cua khdi u dudi kinh hién vi: giai
doan nhe (low grade-su sai khac it gita t& bao binh thuong vai té bao thu),
giai doan nang (high grade-c6 khdi u khéac biét so véi mo binh thuong do té
bao bi rdi loan chirc ning), va giai doan vira (intermediate grade-nam trong
khoang hai muc biéu hién trén).

Theo su biéu hién ctia gen va protein: Tat ca cic dang ciia UTV c6 thé
kiém tra sy biéu hién hodc nhiing anh huong co thé nhan biét cua ER
(estrogen receptor), PR (progesterone receptor) va protein HER2/neu. Hién
nay c6 nhiéu gen hodc protein di va dang duoc nghién ctru nhu cac diu hiéu
chuan (marker) ding cho chan doan bénh UTV.

Theo céc giai doan ciia khdi u: Day 1a hé thong phan loai miéu ta sy phat
trién cta khdi u trong co thé bénh nhan. Trong d6, T (tumor) miéu ta kich
thudc ciia khdi u, N (lymph nodes) miéu ta cac hat lympho c6 lién quan va M
(metastatic) dung dé miéu ta sy di can. Hé thong phan loai nay duoc xay dung
va phat trién bai UICC (International Union Against Cancer), né ciing duoc

AJCC (American Joint Committee on Cancer) sir dung va dugc thong nhat
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thanh mot hé théng phan loai vé1 UICC vao nam 1987. Trong d6 cac dac tinh
trén lai ¢ cac cap do phan loai nhé hon nhu sau: (i) C6 5 mirc phéan loai khi
u (Tis, T1, T2, T3, va T4). Piém khac nhau & cac cép dd phu thudc vao su c6
mat hodc khong cua viéc xam lan, hudéng xam l4n, va su xam lan ra cac co
quan bén ngoai va (nhu phan da cua v, co hay dudi 16ng nguc); (ii) Co 4
murc do phan loai dya trén hat lympho (NO, N1, N2 va N3), dua vao sb luong,
kich ¢& va vi tri cta té bao ung thu vl c6 mat trong hat lympho; (iii) C6 2 mtrc
phan loai dua trén su di can (M0 va M1), dya trén sy c6 hay khong c6 mat cua
cac té bao UTV ngoai cac vi tri & v.

Mot trong cac hé thdng phan loai pho bién hién nay 13 hé thong phan loai
ctia T6 chuc Y té thé gigi WHO. Hé thong nay phéan loai UTV thanh 4 kiéu
chinh (hinh 3.1): (1) Ung thu khong x4m 1an (tai chd) gém c6 ung thu éng
tuyén tai chd va ung thu tiéu thuy tai chd; (2) Ung thu tham nhiém gém co
ung thu 6ng tuyén thim nhiém va ung thu tiéu thuy thim nhiém; (3) Ung thu

viém nhiém; (4) Bénh paget num vu.

Hinh 3.1. Cic dang ung thu vu thuong gap

[-ung thw ong tuyén tai ché; II- ung thw tiéu thity tai chd,; II- ung thw

ong tuyén tham nhiém; IV- ung thw tiéu thity tham nhiém. Trong dé: & hinh
danh tuyén vii: A: ong tuyén; B: tiéu thuy; C: ving gidn nd ciia ong tuyén dé
gitr sita; D: num vu,; E: mé mo; F: co nguc; G: thanh nguc, ¢ hinh phong to:
A: té bao ong/tiéu thuy binh thuong; B: té bao ong/tiéu thuy ung thw; C: mang

ria; D: [0i ong

61



3.1.2. Ung thw v lién quan t&i sw biéu hién manh HER2

Thu thé cta yéu td phat trién biéu moé gdm 4 loai: EGFR hay HER-1,
HER-2, HER-3 va HER-4 (Human Epidermal growth factor Receptor). Trong
d6 duogc biét dén va duoc nghién ctru nhiéu nhat 1a HER-2. Gen quy dinh thu
thé nay nam trén nhanh q cua NST 17, ma hoa mdt thu thé ¢6 chua tyrosine
kinase xuyén mang.

HER2 [HER2- Human epidermal growth factor receptor (EGFR) 2] Ia
thanh vién caa ho thu thé phat trién biéu mod hay con dugc biét t&i nhu ho
protein ErbB. Chirc ning ciia HER2 lién quan téi con duong dan truyén tin
hi€u qui dinh sy phat trién va biét hoa cua té bao. Gen HER-2/neu duoc
nghién ctru phat hién ra v6oi tén HER-2 va c-erbB-eerG boi hai nhom doc 1ap
vao nam 1985 (Coussens et al., 1985; Semba et al., 1985). Tuy nhién cac
nghién ciru sau d6 cho thay hai gen nay hoan toan gidng nhau va théng nhat
dat tén goi HER-2/neu (HER2). DPén nam 1987, HER2 dugc xem nhu mot gen
tién ung thu va sy biéu hién qua méc cua nd giy ra bénh UTV & nguoi
(Slamon et al., 1987).

Sau khi HER2 dugc phat hi¢n (1985) thi lan luot sau d6 cic nhom khéc
trong ho HER ciing dan duoc phét hién vao cac nam 1989, 1993 va 2002. Cho
dén nay ho HER bao gébm 4 nhom 1a HER1 (EGFR, erbB1), HER2 (erbB2,
HER2/neu), HER3 (erbB3) va HER4 (erbB4). (Kraus, 1989; Manning, 2002;
Plowman, 1993).

Cau trac cua thy thé HER bao gdom 3 ving: ving gan véi ligand ngoai
bao, ving chuyén mang va ving tyrosine kinase noi bao. Pay 1a loai thy thé,
ma tuong tac gitra thy thé véi ligand dan t6i viéc tao dimer vai thu thé (co thé
1a dimer dong hinh hodc dimer di hinh). Sy thay ddi cdu tric cua thu thé s&
hoat hoa tyrosine kinase ndi bao thong qua mot sé chat chuyén tai trung gian

va cudi cung la dén cac yé€u to phién ma (TF-Transcription Factors). Cac yéu
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td d6 s& diéu khién mirc do biéu hién cua gen tuy thudc vao do0 manh hay yéu
cua tin hiéu. Bét ky mot dot bién nao lién quan dén viéc tao ra san phém
protein c6 hoat tinh khong binh thudng trong con dudng din truyén tin hiéu
déu c6 thé khoi dong qua trinh hinh thanh ung thu.

Ung thu va khong phai 12 mot bénh don 1¢ ma 1a tap hop cua cac phan
nhom (subtypes) nhd. Mdi phan nhom c6 mdt tién sir bénh va huéng diéu tri
khéc nhau. Vung ndi bao tyrosine kinase cia HER2 dong vai tro quan trong
trong qua trinh diéu khién cac dic tinh vat 1y, sy phat trién va sy biét hoa cia
té bao. Phan ngoai cua HER2 lién két v6i cac thanh vién khéac cta ho HER tao
nén cac coreceptor. Tuy nhién, nhiéu gia thuyét cho rang HER2 c¢6 vai trd chu
dao trong viéc diéu chinh tin hiéu sau khi ligand gin vao cac coreceptor
(Burstein, 2005; Tracy & Jeffrey, 2007).

Sy biéu hién qua mirc cua HER2 13 tac nhan 1am ting dimer hoa giita
HER2 véi chinh né va cac thu thé khac (HER1, HER3). Péy ciing 1a nhiing
tin hiéu khoi dau cho cac con dudng sinh ung thu khac nhau. Tuy nhién mbi
lién quan giita cac con duong do 1a rat khé dé co thé xac dinh. Dudi day la
mot dé xuat ciia Moasser vé con dudng sinh ung thu do su biéu hién qua mirc
cua HER2 (hinh 3.2.).

Feldman va cs (Feldman, Koch & Force, 2007) dd dua ra mé hinh vé con
duong truyén tin hiéu cta nhimg thy thé hoat dong nay. O trang thai hoat
dong no kich thich con dudng truyén tin hiéu phos-phatidyl inositol 3'-kinase
(PI3K) thong qua viéc gan tiéu phan p85 vao Akt, dan téi hoat hoa Akt. Akt
lam bét hoat cac phan tir tién apoptosis bao gdm Bad, caspase-9, va p53 (so do
trén hinh 3.3.). Thém vao do, dudi tdic dong cuia Akt, cac hoat dong chuyén
hoa glucose, cac kénh van chuyén glucose (GLUT) (nhd su phosphoryl
GSK3) va su tong hop protein, chu trinh phat trién cta té bao (théng qua su
phosphoryl héa cta protein p9ORSK, p70S6K, mTOR) déu ting 1én 1 nhiing

nhan t6 ngdn chdn qua trinh apoptosis. Hon thé nira, sy hoat hoa cac yéu to
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phién mi *B (nuclear factor *B) con kich Gng sy biéu hién cta cac gen
antiapoptosis thong qua cac protein c-IAP1-2, TRAP 1-2, va A1/Bfl-1. Két
qua cua su tang sinh nay ciing 1a mot trong nhitng nguyén nhan dan téi qua

trinh hinh thanh ung thu (Liang, 2002; Shin, 2002; Viglietto, 2002).

—
increased EGFR increased increased HER3 Increased AHERZ
eterodimer signaling homoaimer signaling heteradimer signaling
1 l PI3K
oy PARB }
PLC il Akt
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) - N proliferation
L= ~ & survival
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franscription factors

Hinh 3.2. Sur bdt thuong trong viéc z‘ruyén tin hiéu do sw biéu hién qua
mirc ciia HER2. Sw biéu hién qud mirc la nguyén nhdn cia suw tang dimer héa.
Tang dimer HER2-EGFR dan téi su tang sinh va sw xam lan cua té bao. Sw
ting dimer héa dong hinh HER2 lam mdt tinh phdn cuc cia té bao. Sw ting
dimer HER2-HER3 c6 dnh hwéng t6i sw tang sinh, kha ndng ton tai, tinh xam
ldn va chire ning trao doi chat cia té bao. Tang sw biéu hién qud mirc cia
HER?2 lam tang isoform hiém AHER?2 dan téi ting cuong do truyén tin hiéu.
Mot vai yéu té phién ma dwgc cam ing trong nhitng té bao c6 sw biéu hién
qud mirc HER?2 1 két qud ciia nhitng sw thay déi biéu hién gen & mirc dur thira
(Moasser, 2007).

Céc nghién ctru thong ké cho thdy co khoang 25-30% bénh nhan ung thu
va ¢6 sy khuéch dai gen Her2/neu hodc biéu hién qua mirc gen nay trong céac
té bao ung thu. Pac tinh nay 1am cho Her2/neu trg thanh mot marker hiru hiéu
dé chan doan sém ciing nhu dich tin cong cta liéu phap diéu tri méi, lidu

phap diéu tri mién dich.
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3.1.3. Két qua thu nhan khang nguyén HER2

3.1.3.1. Két qua tach dong gen mi hoa khang nguyén HER2

Poan gen HER2 duoc khuéch dai bang cap mdi HER2R va HER2F tir
gen RNA tong s6 sau khi dd tong hop cDNA bang phan tmg RT-PCR. Cip
mdi duoc thiét ké dé khuéch dai doan gen HER2 ma hoa cho phén thu thé
ngoai bao cua HER2. Mbi HER2F bao gém 30 nucleotide, dugc thiét ké thém
trinh ty nhan biét cua enzyme Ndel va bd ba ma khoi dau ATG. Mdi HER2R
c6 25 nucleotide, duoc thiét ké thém trinh tu nhan biét cua enzyme Xhol.
Theo tinh todn doan gen HER2 dugc nhan ban cé chiéu dai ~1,9 Kb. San
pham RT-PCR dugc kiém tra bang dién di trén gel agrose 1% (hinh 3.4).

Trén anh dién di cho thdy, san pham RT-PCR ¢ duong chay s6 1 xuit
hién mdt bang sang dam, rd nét va so voi thang DNA chuan thi ¢6 kich thuéc
khoang 1900 bp. Két qua nay phu hop voi kich thudc cia doan gen HER2
theo tinh toan 1y thuyét.

Nhu vdy, ¢6 thé ching toi dd nhan ban duoc doan gen HER2 mi hoa cho
mot phan thu thé phat trién biéu mé & ngudi. Tuy nhién, dé khiang dinh chéc

chin ching t61 tién hanh tach dong, x&c dinh trinh ty doan DNA dugc khuéch

65



dai va so sanh su sai khac voi trinh ty gen cung loai da cong bod trong Ngan

hang dir liéu gen qudc té.

M 1

Hinh 3.4. Dién di do két qua RT-PCR

M: Thang marker DNA 1Kbp (Fermentas)
HER2 1: San pham RT-PCR doan gen HER2

3000

2000
1650

1000

Poan DNA cua gen mi hoa cho phan thy thé ngoai mang cia HER2
dugc nhan dong bang cach gan tryc tiép san pham PCR vao vector tach dong
pTZ57R/T ctia hing Fermentas bang enzyme ndi T4-DNA ligase. Mau duoc @
& 22°C trong 16 gid. Vector tai to hop mong mudn sé& 1 vector gan vdi san
pham RT-PCR mang doan gen ma héa cho phan thu thé ngoai mang cua
HER2. Hon hop ghép nbi (ligation) dugc bién nap vao té bao vi khuan E. coli
DHS5a. Tiép d6 tién hanh chon loc, tich chiét DNA plasmid dé chon nhirng
dong vector tai to hop mang doan gen mong muén.

pTZ57R/T 1a vector tach dong co6 do dai 2886 bp, c6 sb lugng ban sao
16n khi duoc bién nap vao té bao E. coli. Ngoai ra trén vector tach dong nay, &
vung da vi cit con c6 trinh ty gen lacZ, ma héa cho enzyme B-Galactosidase.
Do d6 nhitng plasmid da duoc gan doan gen ngoai lai vao thi s& lam thay d6i
cAu trac va 1am bat hoat gen tao PB-Galactosidase. Do vay, nhirng vi khuan
khong chira plasmid téi to hop (chi chira plasmid pTZ57R/T tu dong vong) s&
c6 gen lacZ hoan chinh, nén trong mdi truong c6 chat cam ung IPTG thi
enzyme P-Galactosidase s& dugc tong hop. Enzyme nay s& phan huy co chit
X-gal thanh dan xuat indol, mot dan xuat khi & ngoai méi trudng s& bi oxi-hoa

cho mau xanh. Vi vdy, cac khuan lac xanh 1a nhitng vi khuan khéng mang
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vector tai to hop. Néu san pham PCR gin dugc vao vector tich dong thi nd s&
gan xen vao vi tri giita gen lacZ va 1am bat hoat gen nay. Do dé, enzyme p-
Galactosidase s€ khong dugc tao ra, X-gal trong moi truong s€ khong bi phan
huy va s& khong tao nén dan xuét indol. Khuan lac hinh thanh s& c6 mau
trang. Tuy nhién khong phai tt ca cac khuan lac tring déu mang vector tai to
hop mang doan gen mong mudn. Chinh vi vay, chiing t6i dd chon nhau nhién
mot s6 khuén lac tir dia nudi cay kiém tra bién nap (hinh 3.5) dé kiém tra nudi
cdy, tach plasmid, cét kiém tra bang cic enzyme gidi han dé xac dinh dong co

mang doan gen HER?.

Hinh 3.5. Két qua bién nap vector pTZ57R/T-HER2 vio E. coli DH50.

3.1.3.2. Tach chiét DNA plasmid va cac dinh trinh tw ncleotide gen HER?2

Chon 4 khuan lac trang va 1 khuan lac xanh dé nudi ciy trong moi
truong LB 1ong c6 bd sung Ampicillin (100 pg/ml). Cac khuan lac duoc nudi
cdy qua dém trong diéu kién lic 200 vong/phut ¢ nhiét d6 37°C. Tach chiét
DNA plasmid va khi xtr 1y véi enzyme EcoRI va BamHI thi doan DNA ngoai
lai s& duoc cit roi khoi plasmid véi kich thude twong tmg véi kich thude doan
gen HER? d3 nhan dugc bang RT-PCR. Két qua cat enzyme dugc kiém tra
trén gel agrose 1% (hinh 3.6).
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Hinh 3.6. Dién di d6 san pham cit bang
EcoRI va BamHI
M: Thang marker DNA 1Kbp (Fermentas)

1-4: San pham cdt plasmid cia cdc dong

khuan lac trang

Trén hinh 3.6, cic mau DNA plasmid tach tir cac khuén lac trang sau khi
xur Iy bang enzyme EcoRI va BamHI déu xuat hién 2 bang. Mot bang co kich
thude tuong ng voi san phadm PCR (~1900bp) va bang con lai ¢o kich thudc
tuong tng véi vector pTZ57R/T (~2886bp). Nhu vy, san pham PCR da duoc
gan vao vector pTZ57R/T & cac dong da kiém tra 2, 3, 4. Trong khi ¢ giéng s
1 chi xuat hién mot bang c6 kich thude khoang 4000 bp, day khong phai 1a
kich thudc cta vector tai t6 hop mong mudn. Chung t6i tién hanh xac dinh
trinh ty nucleotide ctia doan DNA ¢ dong plasmid & duong chay s6 2. Két qua
x4c dinh trinh ty nucleotide gen HER2 va so sanh vdi cac trinh ti di cong bd
trong Ngan hang gen qudc té (Phu luc 1) da khang dinh viéc tich dong doan
gen ma hoa viing ngoai bao ciia thy thé HER2 thanh cong.
3.1.3.3. Két qua thiét ké vector bié¢u hién khang nguyén HER2

Vector pET-22b(+) dugc chon lam hé vector biéu hién gen mi héa ving
ngoai bao ctia HER2. Ca vector pET-22b(+) va pTZ57R/T-HER2 déu duoc
cat bai Ndel va Xhol dé tao cac dau dinh sole twong thich. Qui trinh tao vector
tai t6 hop c6 chira doan gen HER2 dugc tién hanh theo 4 budc sau:

(1) Nhan dong vector pET-22b(+) trong té bao E. coli DH50.

(2) Cat plasmid pET-22b(+) va pTZ57R/T-HER2 bang enzyme Ndel va
Xhol. Kiém tra san pham cat bang dién di trén gel agarose 0,8%. Sau d6 doan
gen HER?2 va doan vector pET-22b(+) mé vong duoc tinh sach bang kit thoi

gel cua hang Qiagen.
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(3) Ghép ndi doan gen HER?2 vao vector pET-22b(+) md vong nhd su hd
trg ctia enzyme ghép ndi T4-DNA ligase. Tiép d6 vector tai to hop duoc bién
nap vao ching té bao trung gian E. coli DH5a dé nhén luong 16n.

(4) Kiém tra két qua tao vector biéu hién gen HER2 bang cic enzyme
gidi han va xdc dinh trinh ty dé khang dinh chiéu, khung doc theo thiét ké.
Bién nap vector biéu hién vao chung vi khuén biéu hién E. coli BL21.

Poan gen HER?2 tir vector tai to hop pTZ57R/T va pET-22b(+) dugc cit
dong thoi boi Ndel va Xhol. Hon hop phan tmg cat (cac thanh phan dugc néu
& bang 3.1) dugc u ¢ 37°C trong thoi gian 4 gio. Két qua dugc dién di kiém
tra trén gel agarose 0,8%, doan gen va vector mé vong dugc thu hdi bang
phuong phap théi gel theo kit cia QIAGEN (hinh 3.7.).

Bang 3.1. Thanh phan phan tmg cit pET-22b(+) va pTZ57R/T-HER2

Thanh phin Thé tich (ul)
H,0 7,5
Ndel 0,5
Xhol 0,5
Buffer 11 1,5
Plasmid 5,0
Tong thé tich 15

PET2Ih(+)

HER2

Hinh 3.7. Két qua thu nhan gen HER2 va vector pET-22b(+)
M: Thang marker DNA 1kbp (Fermentas)
1-2: San pham cat pTZ57R/T-HER2 va pET-22b(+) bang Xhol va Ndel
3-4: San pham tinh sach doan gen HER2 va pET-22b(+) mé vong
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Trén dién di d6 cho thdy doan gen HER2 (~1900 bp) va vector pET-
22b(+) mé vong (~5500 bp) da dugc thu hdi dat ndng d6 va do tinh sach can
thiét cho phan tng ghép ndi dé tao vector tai t6 hop pET-22b(+)-HER2.
Thanh phan phan tmg ghép nbi duoc trinh by & bang 3.2.

Bang 3.2. Thanh phan phan tmg ghép ndi gen (ligation)

Thanh phan Thé tich (ul)
H,O 6.5
T4 DNA ligase 0,6
Buffer 1,0
HER2 3,0
pET-22b(+) mé 1,5
Tong thé tich 10

Phan tmg dugc tién hanh ¢ 16°C trong 18 gio. Sau d6 hdn hop phan tng
duge gitt ¢ 4°C va dugc bién nap vao té bao kha bién E. coli DH5a béng
phuong phéap sdc nhiét & 42°C trong 40 gidy. Té bao dugc cay trai trén moi
truong LB ¢6 ampicillin va nudi ¢ 37°C trong 24 gio.

Chon 3 dong khuan lac, tién hanh hoat hoa qua dém trong 2 ml moi
truong LB 1éng c6 bod sung ampicillin 100 pg/ml & 37°C trong diéu kién lac
200v/ph. Tach plasmid bang kit ctua Bioneer va cit kiém tra plasmid thu duoc
bang hai enzyme gi6i han Xhol va Ndel. Két qua dugc thé hién bang dién di
trén gel agarose 1% (hinh 3.8).

Trén dién di do cho thdy san pham cit (giéng 1-3) bang 2 enzyme gidi
han Xhol va Ndel da thu dugc hai bang cé kich thudc tuong tng voi kich
thudc cua doan gen HER?2 (~1900bp) va pET-22b(+) (~5500bp). Nhu vay, co
thé khang dinh vector tai t6 hop di duoc bién nap thanh céng vao té bao E.

coli DH5a.
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pET230(+)

Hinh 3.8. Két qua gin doan gen HER2 vao vector biéu hién pET-22b(+)
M: Thang marker DNA 1kbp (Fermentas)
1-3: San pham cit bang X#ol va Ndel cta 3 dong plasmid 4-6

4-6: 3 dong plasmid duoc chon ngiu nhién sau khi bién nap

Dé khang dinh doan gen HER2 di dugc dua vao vector biéu hién pET-
22b(+) dung khung doc, khéng xuét hién 13i trong khi sao chép cua DNA,
ching t61 da tinh sach va x&c dinh trinh ty nucleotide doan gen cua vector
biéu hién pET-22b(+) chira doan gen HER2. Trinh tu nhan dugc, sau khi xt 1y
bang phan mém Bioedit va Gendoc thé hién ding véi nhiing tinh toan ly
thuyét. Nhu vay, vector tai to hgp pET-22b(+)-HER2 hoan toan c6 di kha

ning dé biéu hién trong té bao E. coli.
3.1.3.4. Két qua biéu hién va tinh sach khang nguyén HER2

Khi so sanh trinh ty amino acid ctia doan protein HER2 da tach dong véi
cac trinh tu acid amin trén ngan hang gen (phu luc 1) cho thay: doan protein
nghién ctru ¢6 trinh tu twong dong cao v6i cac doan trinh ty HER2 duoc phan
1ap tr nguoi ¢ Nhat Ban (BAG59464, BAG58195), 6 My (AAX40997,
AA75493.1) va Tho Nhi Ky (NM 004448)... Piéu d6 chung t6 ¢ cip do
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protein HER2 ciing c6 d6 bao thi cao giita cdc mau & cc ving khac nhau trén
thé gioi.

Chung E. coli BL21 DE3(star) dugc lya chon la vat chu dung dé biéu
hién vector tai to hop c6 mang gen HER2. Pay 1a ching dugc hing Invitrogen
thiét ké voi nhiéu vu diém trong ciu trac di truyén gitp ting mirc d biéu hién
cua cac protein khong doc

Sau khi bién nap vector tai t6 hop c6 mang doan gen HER?2 vio té bao E.
coli BL21 DE3(star) bang phuong phéap sdc nhiét. Cay trai san pham bién nap
trén moi truong LB c6 chon lgc ampicillin 100 ug/ml.

Chon mét khuan lac riéng 1& hoat hoa qua dém trong méi truong LB 16ng
c6 bd sung Ampicillin (100pg/ml) & 37°C diéu kién liac 200v/ph. Sau dé dich
nudi cdy duoc chuyén sang méi truong LB 10ng ¢6 bd sung Ampicillin (1/10
thé tich) va nuéi lic tiép cho dén khi ODg, dat 0,8 (khoang 3 h). Mot phan
dich nudi duogc thu dé lam maiu trudc cam ung, lugng dich nudi con lai s€
dugc cam tmg véi IPTG (ndng d6 cudi cung cua IPTG dat tir 0,5 mM dén 1
mM). Két qua dién di cho thay, khong cé sy khac biét nao ddng ké & mau cam
{mg va mau khong cam tmg (& ca hai nong d6 IPTG 0,5 va 1 mM), ciing nhu
khong thdy xuat hién bang co kich thudc khoang 67 kDa nhu di du doan.

Tiép theo chung t6i thay d6i diéu kién biéu hién bang cach kéo dai thoi
gian biéu hién 1én 18 gid, dong thoi giam nhiét d6 nudi cay xubng con 28°C.
Can té bao dugc loai bo bang ly tim & 5000 v/ph trong 5 phuit. Pay 1a tdc do
gitip viéc thu hdi duge gan nhu toan bd protein tong sé cua té bao & phan dich
n6i dong thoi loai bé duge cac thanh phan tap 1an nhu xac té bao v.v.

Két qua dién di trén gel polyacrylamide cho thdy, c6 xuét hién 1 bing
protein c6 kich thudc khoang 67 kDa (giéng 1-2, hinh 3.9) khi dugc cam tng
boi IPTG 0,5 mM. Cung mau nghién ctru d6, nhung chung duoc thu hoi bang
ly tim & toc @6 12000 v/ph trong 5 phut. O tdc d6 ly tAm nay thi hau nhu con
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lai & phan dich ndi 1a cac protein hoa tan. Trén dién di @6 hinh 3.9 & duong

chay s6 3-4 cho théy hau hét protein biéu hién ton tai dudi dang hoa tan.

1 2 M 3 4
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Hinh 3.9. Két qua biéu hién gen HER? trong E. Coli BL21 DE3(star)
M: Thang marker protein (Fermentas)

1-2: Protein tong s6 sau khi xir 1y va ly tam 5000 v/5 phit

3-4: Protein tong s6 sau khi xur Iy va ly tim 12000 v/5 phut

Tir két qua d6 co thé thay rang doan protein ma hoa cho phan ngoai biao
ctia thu thé phat trién biéu mé HER2 da duoc biéu hién thanh cong trong té
bao E. coli BL21 DE3(star). Do protein tai t6 hop c6 dudi i luc 6-Histidin,
nén cac protein tai to hop co kha ning lién két v6i ion Ni*" trén cot sac ky ai
Iic ion. Dich té bao biéu hién duoc nudi véi luong 50 ml, cam tng bang IPTG
v6i ndng d6 cudi cung 0,5 mM trong thoi gian 18 tiéng. Sau khi ly tim, cin té
bao dugc hoa lai trong 8ml dich pha (Lysis Buffer) va dugc si€u am trong thoi
gian 5 phat. Dich pha té bao dugc ly tAm, phan dich ndi c6 chira protein tai to
hop dugc dua 1€n cot. Céc protein c6 duodi His-Tag ¢ ai luc voi Ni*" va duoc
bam chat chat gia trén cot. Sau khi rtra cot béng dém rtra (Wash Buffer) Cac
protein cta E. coli khong c6 hoidc co it gbc histidine lién tuc nhau s& bi troi

ve A s s ., —} e~ ,
khoi cot chi con lai cac protein co &i luc cao v6i Ni** duoc giit lai. Sau do
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protein ga“'ln trén cot s€ duoc loai ra khoi cdt nho Elution Buffer, ching t6i thu
3 phan doan, moi phan doan 1ml.

Sau khi tinh ché protein dugc kiém tra bang dién di trén gel polyacrylamide
12,5% (hinh 3.10). Két qua trén dién di dd thu dugce 1 bang protein dac hi¢u c6 kich

thudc ~67kDa, ching to protein tai t6 hop cia HER2 da duoc tinh sach thanh cong.
1 2 3 M
1 ii6
| , :
— o - |0 Hinh 3.10. Tinh ché protein HER2 tai t6 hop

- - bang cot sic ky ai luc Ni2+.
- — 35
M: Thang marker protein chuan.
- 2
1-3: Céc phéan doan sac ky khac nhau.
- 184
—

14,4

Sau khi tinh sach miu protein dugc xac dinh ndng d6 bang may
NanoDrop-1000 (hinh 3.11). Két qua nhan duoc luong khang nguyén tinh

sach ¢ phan doan 1 1a 0,3 mg/ml, & phan doan 2 1a 3 mg/ml, va phan doan 3 1a
7 mg/ml.

Hinh 3.11. Két qua do ndéng d6 khang nguyén HER2
(phan doan 1) bang may do phd Nanodrop-1000
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3.1.3.5. Két luan vé tach dong gen ma héa khang nguyén HER2

1. Pi tach dong thanh cong doan gen mi hoa ving ngoai bao cia thy thé
HER2. Pay la doan thu thé co tinh bao thil cao vé trinh tu nucleotide
nén ¢6 su bao thu cao vé trinh ty amino axit gitta cac vung khac nhau
trén thé gisi.

2. Dai thiét ké thanh cong vector biéu hién doan gen (1905 bp) ma hoa
ving ngoai bao cua khang nguyén HER?2 trén co s vector biéu hién
pET-22b(+).

3. Gen ma hoa khang nguyén HER2 tai t6 hop duoc biéu hién thanh
cong trong hé biéu hién prokaryote trong diéu kién & 28°C, nong do
chat cam ung IPTG 13 0,5 mM trong 18 gio.

4. Tinh ché dugc protein tai to hop bang cot tinh sach Ni** (Invitrogen)

va c6 nong do trung binh cic phan doan sau tinh sach 13 3,4 mg/ml.
3.1.4. Két qua gay mién dich déng vat thi nghiém bang HER2

Do khang nguyén HER2 c6 ban chit tir ngudi do vy chiing toi chon ga
la dong vat thi nghiém dé gay mién dich. Nhu chiing ta da biét, trong qua trinh
tién hoa, cac protein cua dong vat co vl thudng co tinh bao thu cao, do vy
khi stir dung ga dé gay mién dich chung t6i hy vong rang phan tng dap tng
mién dich s& manh hon néu gay mién dich & chuot hodc & thd. Hon nira, phan
tr khang thé cta ga IgY co ciu tric va tinh chat giéng v6i IgG & nguoi (hinh
3.12) (Narat, 2003).

limited flexibility

Hinh 3.12. So dd cdu trac cua khang thé nguoi (IgG) va khang thé ga IgY)
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Quy trinh gy mién dich ¢ ga duoc tién hanh nhu sau: 3 con ga duoc giy
mién dich theo phuong phap cua Nader S. va William A.F., (1998) vé&i khang
nguyén tai t6 hop HER2. Khang nguyén HER2 di tinh sach dugc tron véi ta
duge (lan dau dung dich khang nguyén duoc tron véi complete Freund's
adjuvant, cac 1an sau v6i incomplete Freund's adjuvant theo ti 1¢ 1:1). Tiém
dué6i da 4 1an, cach nhau 1 tudn. Trudc khi lay tuy va lach tich RNA, cac mau
huyét thanh ga duoc kiém tra dép tmg mién dich bang k¥ thuat ELISA.

Két qua xac dinh dap tmg mién dich cta ga di gay mién dich vé6i quyét
dinh khang nguyén HER2 duogc trinh bay trén hinh 3.13 va bang 3.3.

Két qui ELISA cho thiy: ga duge giy mién dich c6 dap img mién dich
t6t d6i voi khang nguyén HER2. Tuy nhién, mirc d6 dap tmg mién dich & cac
ca thé 1a khong giéng nhau. Pé thu nhan duogc sy da dang cac doan gen ma
hoa ving bién d6i chudi nang va chudi nhe ciia khang thé ga da gay mién dich
chung toi sir dung tity xwong ctia ca 3 con ga di gy mién dich voi HER2 dé

tach chiét RNA tong sb va nhan ban gen ma hoa ving bién ddi, Vi va V.

Bang 3.3. Két qua ELISA huyét thanh ga trudc khi gy mién dich lan thi 4

TT Miu va d9 pha lodng OD 4501m-650nm
1 | Con 4: Huyét thanh 1/100 (ga khong gay mién dich) 0,774
2 | Con 3 Huyét thanh pha lodng (1/100) 0,937
3 | Con 2 huyét thanh pha lodng (1/100) 1,258
4 | Con 1: Huyét thanh pha loang (1/100) 1,634
5 | Con 4: Huyét thanh (ga khong gdy mién dich) 1,964
6 | Con 3: Huyét thanh (khong pha lodng) 2,984
7 | Con 2:Huyét thanh (khong pha lodng) 3,599
8 | Con 1: Huyét thanh (khéng pha lodng) 3,426
9 |H20 0,331
10 | PBS 0,105
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Hinh 3.13. Két qua

ELISA mau huyét thanh

ga trude khi gay mién
dich 1an thir 4

3.1.5. Két qua thu nhan khang thé dac hiéu khang nguyén HER2

Khang thé dic hiéu HER2 duoc thu nhan theo hai hudng: (1) Tao gen ma
hoa khang thé scFv dic hiéu HER2 tir tiiy xuong ga di gay mién dich vai
HER2 nhim phuc vu cho viéc tao KIT chan doan. (2) Tao khang thé dang
ghép dic hiéu HER2 phuc vu cho viéc bao ché thudc diéu trj tir thu vién
Griffin.1 (Human Synthetic VH + VL scFv Library) do Trung tdm Cong ngh¢

protein ctia Vuong Qudc Anh cung cap.

3.1.5.1. Két qua thu nhan gen mi hoa scFv tir ga diic hiéu HER2

Két qua tach RNA tir tiy xuong ga gdy mién dich HER2 dugc kiém tra

bang dién di trén eel agarose 1% (hinh 3.14).
1 7 3
m_

Hinh 3.14. Két qua tich RNA tong sb tir tuy
xuong ga di gdy mién dich voi HER2
1, 2, 3: RNA tong s tach tir tiy xuwong ciia cac

con ga di gay mién dich khac nhau

Két qua dién di (hinh 3.14) cho thdy RNA tong s tach duoc co thé st

dung dé tién hanh cac phan tmg cDNA va cic phan tng tiép theo.
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Str dung 20 pg RNA véi primer oligo (dT) dé tao cDNA. Mdi phan tng
PCR dé nhan ban gen chudi ning (Vi) va chudi nhe (V) dugc thyuc hién véi 1
ug cDNA da tao ra. Phan ung PCR duoc thuc hién véi cac cap mdi dic hiéu
dua theo cong bd cua Jennifer va cong sy (xem phan phuong phap). Két qua

dién di kiém tra duoc thé hién trén hinh 3.15.

Hinh 3.15. Kiém tra san pham RT _PCR

1: DNA 1 kb (Fermentas)

2: Gen ma héa ving bién dbi chudi nang (Vi)
3: Gen m3 hoa vung bién d6i chudi nhe (V;)

Hinh 3.15 cho thdy cac bang sang dic trung cho san pham RT-PCR nhén
ban ving bién ddi ctia chudi nang va chudi nhe véi kich thudc 16n hon 300 bp
theo nhu tin toan 1y thuyét. Diéu nay ciing c6 nghia 13 cic gen ma hoa ving
bién ddi cua khang thé ga duoc gay mién dich HER2 d3 duoc khuéch dai bang
phan tng RT-PCR.

PCR vong 1

Lién két dai CSVCHoF hosc
CSCVK hosc ngé "o
Sén pham AN odc ngén __p\\ CSCVHo-FL y
350-400 bp Vi \ nnnnnnnnnnnnriRg
Cko-B > ¢ Liénket CSCG-B
l e Ky higu Sfi

C_C-F a %
Lien két
PCR véng 2 N 1en ke

D?ﬁfffﬁfffﬁfm— HHHNHHHHNHHNHHENNLC!

Vi l Vu ASCR O\
v

Lién két (linker)

scFv

. < “ o ams v
I|nke(r728_aé108(;3;:dal Dy m— AR L

Hinh 3.16. So db tao gen ma hoa scFv
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Sau khi nhan ban duoc cic doan gen ma héa cho ving bién ddi cta chudi
nang va chudi nhe, ching t6i tién hanh ndi ghép gen dé tao thanh doan gen ma
hoa cho manh khang thé scFv twong tmg. Phan tng ndi duoc thyc hién theo
so d6 trén hinh 3.16.

Ttr so d6 c6 thé thay cip mdi CKJo-B va CSCVHo-FL hoic CSCVHoF
duogc thiét ké co mang cac trinh tu bd sung véi nhau, do d6 nhd phan tng
PCR c¢6 thé ndi hai doan gen ma hoa Vy, va Vi tao thanh doan gen ma hoa

scFv véi linker ngdn. Manh khang thé tao thanh dugc sir dung lam khuon dé

thue hién phan tng PCR vong 2. Két qua ndi ghép tao gen mé hoa scFv duoc

thé hién trén hinh 3.17:
1 2

Hinh 3.17. Két qua tao scFv

1: Marker DNA 1 kb (Fermentas)

500 bp >

scFv  2: Manh scFv tao duoc

Theo hinh 3.17 chung t6i thu nhan dugc mdt bang sang dam voi kich
thudc >700 bp, phi hop véi tinh toan khi nbi ghép hai doan gen ma hoa cho
Vy va V. Dé xac dinh trinh ty doan scFv ching t6i da gin san pham PCR thu
duoc vao vector tach dong pJET1 c6 kich thude 2,9 bp va di duoc cit véi hai
dau bang. Vector tai t6 hop thu nhan duoc bién nap vao té bao kha bién E. coli
chung DH50. Dich té bao duoc cdy trai trén méi truong LB dic co chira Amp,
i & 37°C qua dém dé phat trién thanh khuan lac riéng r8. Két qua cho thay
xuét hién nhiéu khuan lac moc riéng ré trén moi truong nudi céy (hinh 3.18).

Chon ngau nhién 4 khuan lac tir dia petri va nudi trong 2ml méi trudng
LB long c6 bd sung ampicilin (100pug/ml) lac qua dém & 37°C, 220 v/ph. Sau
d6 tach DNA-plasmid cat kiém tra bang enzyme Sfil (hinh 3.19)
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Hinh 3.18: Két qua nudi cdy té bao E. coli
mang vector tai to hop da gan scFv

Hinh 3.19. Dién di d6 két qua cit DNA
plasmid bang enzyme Sfil

900bp 1: Marker DNA 100

« scF
700bp sekv

2: San pham cit

Trén anh dién di co6 thé thay vector tai to hop di duoc cit bang enzyme
Sfil da xuat hién bing sang ¢ kich thude >700 bp. Nhu vdy, c6 thé két luan
rang véi quy trinh trén day ching toi da thu duoc doan gen ma hoa scFv tir ga
gay mién dich voi khang nguyén HER2 c6 ngudn gdc tir nguoi. Két qua xac

dinh nucleotide gen mé hoa scFv (phu luc 2) ciing khang dinh két luan trén.

Anti-HER2
Antibody

s <4—30kDa

i ' ' «—20.1kDa

Hinh 3.20. Kiém tra su biéu hién gen ma hoa khang thé dac hiéu HER2
1: Khong cam tng; 2,3: Cam tng véi nong do IPTG 0,6 mM
5: Protein ladders
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Két qua biéu hién gen ma hoa scFv dac hiéu HER2 trong E. coli BL21
duoc thé hién trén hinh 3.20. Gen ma héa mé hoa scFv dic hiéu HER2 duoc
biéu hién khi nudi ¢ 37°C va duge cam tng véi 0,6 mM IPTG. Két qua tinh
sach scFv sau khi biéu hién & E. coli BL21 trén cot sic ky Ni-NTA dugc trinh
bay trén hinh 3.21.

Khang thé trudc o = - 25 kDa
khi tinh sach -
\- — - <— Khang thé sau khi tinh sach

S —— 18kDa

Hinh 3.21. Két qua tinh sach khang thé dic hiéu HER?2 trén gel polyacrylamid

1: Mau chua tinh sach;

2-4, 6,7: Cac phan doan tinh sach 1, 2, 3, 4, 5;

5: Protein ladders

3.1.5.2. Két qua tao gen ma héa khang thé dang ghép dic hiéu HER2
Khang thé dang ghép dic hiéu khang nguyén (cac khang nguyén theo ndi

dung nghién ctru cta dé tai: CD33, HER2 va Cyfra 21-1) dugc thyc hién bang

viéc tach dong cic gen ma hoa cac viing riéng biét sau d6 ndi ghép tao khang

thé dang ghép: Ving bién déi dugc tach dong tir thu vién scFv co ban chat

ctia ngudi; Gen ma hoa ving hang dinh CH2-CH3, gen ma hoa ving gin két

véi chitin déu dugc tach dong tir cac té bao lympho ciia ngudi; Cac gen sau

d6 duoc lap rap tao gen tai to hop ma hoa cho khang thé dang ghép dic hiéu

khang nguyén dich theo so do sau:

Gen mi héa ving bién Gen ma hoa ving hang Gen méd héa ving gan
doi cua khang thé dic || dinh cua khang thé [—| két CBD (chitin binding
hiéu khang nguyén dich, nguoi. Vung CH2-CH3 domin) c6 ban chat cua
Vu-VL nguoi.
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Thu nhgn viing bién déi ciia khdng thé dang ghép: Gen mi hoa ving
bién d6i scFv duoc thu nhan bang k¥ thuat phage display véi viéc st dung thur
vién khang thé "The Griffin.1 library" do trung tdm Cong nghé protein
Vuong Qudc Anh cung cdp. Qua trinh sang loc tir thu vién khang thé trén
khang nguyén HER?2 dugc thuc hién theo so d6 trén hinh 3.22.

Nhan c4c té bao

Helper phage _ chura phage da
= chon loc -

ﬁ <
- 1 ‘/ b.!ﬁ t, N~hén cac té bao
A X&a chon loc
-—
Tao phage [ SR\
bidu 16 scFv /

7

Chon céc té bao
nhiém phages
—a . .
—m U phage véi cac
Thu nhén phage ai khang nguyén
lyc cao véi khang ()
nguyén dich ﬂ
4y nhidm té
bao E. coli

Giai hip cac
" phage gin két

Hinh 3.22. So d6 sang loc, thu nhan phage biéu 16

scFv dic hiéu khang nguyén dich sau 3-4 1an sang

Thu nhén gen mi héa vang hiang dinh: Vung hang dinh cta khang thé
ngudi duge tach dong tir cac té bao lympho B cua ngudi trudng thanh, khoe
manh binh thudng. Bai nhu ching ti biét, trong co thé ngudi khoe manh, thi
ludn ludn ton tai khang thé dic hiéu véi mot khang nguyén nao d6 ma co thé
da tig bi tiép xuc trong qua trinh sbng, cac khang nguyén nay co thé 1a cac
tac nhan gay bénh, cling c6 thé cac khang nguyén da duoc st dung dé gay

mién dich, tiém ching.
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Két qua tach dong gen mi héa ving hang dinh cua khang thé nguoi,
ching t61 nhan dugc doan peptide vung ma héa vung CH,-CHj c6 trinh tu
amino axit nhu sau:

PPCPAPELLG GPSVFLFPPK PKDTLMISRT PEVTCVVVDV SHEDPEVKFN 50
WYVDGVEVHN AKTKPREEQY NSTYRVVSVL TVLHQDWLNG KEYKCKVSNK 100
ALPAPIEKTI SKAKGQPREP QVYTLPPSRD ELTKNQVSLT CLVKGFYPSD 150

IAVEWESNGQ PENNYKTTPP VLDSDGSFFL YSKLTVDKSR WQQGNVFSCS 200
VMHEALHNHY TQKSLSLSPG K 221

Khi st dung phan mém FASTA dé so sanh véi céc trinh ty dd cong bd
trong Ngan hang gen qudc té (phu luc 3), thi ving hang dinh ma ching toi da
tach dong tring hop 100% so v&i céc trinh ty amino axit cia ving hang dinh
khang thé ngudi c6 ma sé PDB:2DTS_A, PDB:2DTS B, PDB:1HZH-H,...

Thu nhin gen mi héa ving gin két véi chitin: Ving gan két véi chitin
(CBD) duoc gin vao phan tir khang thé dang ghép giup cho viéc tinh sach
khang thé & quy mo 16n trén cot chitin dugce thuan lgi. Trinh ty amino axit cua
ving gan két véi chitin da dugc tach dong nhu sau:

GCCGGCACTTTCTGTCAAGGTAAAGCTGATGGTTTGTATCCAAATCCAAGAGAAAGGTCT 60
AAGTFCOQGIKADGLYPNZPRERS

TCTTTCTATTCTTGTGCTGCTGGTAGATTGTTCCAACAATCTTGTCCAACTGGTTTGGTT 120
S FYSCAAGRLFOQQSCUPTGLYV

TTCTCTAATTCTTGTAAATGTTGTACTTGGAATTAAACCGGT 162
F S NSCKZCCTWN™>*T G

Gen mi hoa khang thé dang ghép dic hiéu khang nguyén HER2 (Phu
luc 3) duoc tao ra bang viéc ghép ndi cac ving gen ma héa cho cac phan riéng
biét theo kiéu lap rap cac "khdi" nho enzyme cit han ché va T4-DNA liagtion.

Gen tai to hop ma hoa khang thé tai t6 hop dang ghép dic hiéu khang
nguyén HER2 c¢6 khéi lugng phén tir 59, 017 kDa, diém dang dién pI= 9,155

va thanh phan amino axit v6i tin suat xuét hién duoc trinh bay tai bang 3.4

83



Bang 3.4. Thanh phan, tin suat xuét hién cic amino axit ctia khang thé dic hiéu HER2

Amino 50 1n xuét A P Amino s0 14n xuit X X
axit hign Tan suat axit hién Tan suat
Ala (A) 24 0.045 Met (M) 6 0.011
Cys (C) 18 0.033 Asn (N) 20 0.037
Asp (D) 23 0.043 Pro (P) 39 0.072
Glu (E) 23 0.043 Gln (Q) 28 0.052
Phe (F) 21 0.039 Arg (R) 20 0.037
Gly (G) 52 0.097 Ser (S) 56 0.104
His (H) 7 0.013 Thr (T) 37 0.069
Ile (I) 12 0.022 Val (V) 42 0.078
Lys (K) 36 0.067 Trp (W) 9 0.017
Leu (L) 36 0.067 Tyr (Y) 29 0.054

3.1.5.3. Két qua tach dong gen ma hoa melittin va tao Immunotoxin

Melittin gém 26 amino acid: GIGAVLKVLTTGLPALISWIKRKRQQ.
Trong d6: 20 gdc amino acid dau N- khong phan cuc, 4 gdc amino acid dau
cacrboxyl 1a cic amino acid tich dién va 2 gbc amino acid phan cuc. Khéng co
amino acid cystein nén khong tao cau disulfide. Két qua nhan ban PCR gen
ma hoéa tide melittin tr ong mat Viét Nam Apis cerana dugc trinh trén hinh

3.23.

Hinh 3.23. Kiém tra san phdm PCR thu nhan gen ma hoa melittin
1. Marker DNA
2, 3. San pham PCR nhan gen ma hoa melittin

500 bn
<« San phim PCR

Gen ma hoa melittin sau khi xac dinh rinh tu nucleotide duoc gén tiép
ndi véi gen ma hoa scFv dac hi¢u HER2 dé tao gen ma hoa doc td mién dich

Immunotoxin-HER2 ( hinh 3.24).
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CCGTATCTT CAGGTAT GG AGC TGTATTGAAAGT CTTAACCACCGGTTTGCCTGCCTTGATATCTTOGAT CAAGAGGCAGAGGCAGCAGCAC CACCATCATCACCATGCGGC CGL
¥y 5 61 6 &4V L K Vv1IT T 6L P & 1 IS ¥WI X ROQOQEREOQOQOCHEHE H T HE B & A

e Mhlmmmhuhulﬂlhuu A

Hinh 3.24. Két qua gan gen ma hoéa melittin v&i gen scFv dic hiéu HER2

3.1.5.4. Biéu hién gen mi hoa khang thé dang ghép diic hiéu HER2

Gen tai to hop sau khi duoc ldp rap, kiém tra khung doc bang xac dinh
trinh tu nucleotide dugc gin vao vector pSTREP-HIS 1525 (Hang BioTec) dé
biéu hién trong Bacillus megaterium.

Hé biéu hién Bacillus d3 duogc sir dung trong biéu hién nhiéu loai protein
tai t6 hop. Vi khuan B. megaterium chung WH320 cta hing BioTec 1a mot
vat cha kha 1y tuéng dé biéu hién cac protein tai t6 hop vi c6 nhidu wu diém.

Tuy nhién viéc bién nap gen vao chung nay khong don gian vi khong st
dung duoc quy trinh bién nap bing xung dién thong thuong nhu d6i véi cac
hé biéu hién khac (nhu & E. coli, nAm men...). Ddi v6i hé biéu hién niy can
phai st dung quy trinh biéu hién riéng va kha phuc tap, kho hon so véi quy
trinh xung dién: Bién nap vao protoplast (t& bao tran).

Tao protoplast

Quy trinh tao protoplast phirc tap hon so voi viéc tao té bao kha bién ¢
E. coli do B. megaterium 13 chung vi khuan gram duong c6 cdu tric té bao
phtc tap hon so véi ching gram am. Quy trinh tao protoplast cua B.
megaterium nhu sau:

Nubi té bao Bacillus megaterium trong 3 ml méi trudng LB long, ty 18
gidng 3%, lic 250 rpm/37°C qua dém. Sau dé ciy chuyén 1ml dich nudi cdy
qua dém sang 50 ml mdi truong LB long, lic 250 rpm/37°C dén khi
ODs78,m=1.0.
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Ly tam 2600 x g/15 phtt/4°C. Loai dich, thu té bao. B6 sung 5 ml SMMP
[(Tron cac thé tich twong duong 2x SMM va 2x AB3 trudc khi st dung),
trong d6 2x SMM gém IM sucrose; 40 mM maleic acid, disodium salt; 40
mM MgCl2, pH 6.5; Khir trung 12 phiit (c6 thé c6 mau nau nhat) va thém 2x
AB3 (Antibiotic Medium No. 3, DIFCO)] dé hoa té bao. Tiép do, bo sung 100
ul Lysozyme (di dugc hoa tan trong 1x SMM véi nong do 100 mg/ul), lic
nhe ¢ 37°C/30 phat. Ly tam 1300 x g/10 phut ¢ nhiét d6 phong, loai dich thu
protoplast. Hoa protoplast trong 5 ml SMMP, ly tam tiép 1300 x g/10 phiit &
nhiét d§ phong. Loai dich va hoa protoplast lai trong 5 ml SMMP va 750 ul
Glyxerol 87% (w/v). Chia ra mdi eppendoft 500 ul va bao quan & -80°C sir
dung trong thoi gian khong qua 2 thang. Trudc khi bién nap, protoplast ¢ thé
duoc kiém tra trude bang cach tron 500 pl protoplast véi 2.5 ml thach CRS-
top agar va phu trén dia thach méi truong LB dac khong c¢6 khang sinh. Sau
khi nuéi ciy qua dém, c6 thé thdy xuit hién mot mang day cua B. megaterium

(hinh 3.25).

Hinh 3.25. Protoplast cua B. megaterium WH320

Bién nap gen tii to hop vao protoplast ciia B. megaterium WH320

Plasmid tai t6 hop dugc ching t6i tién hanh bién nap vao protoplast da
dugc tao tir trude va duge gitt 6 — 80°C. Sau khi bién nap, té bao vi khuan
dugc trai trén dia thach c6 bo sung chat khang sinh tetracillin 10 pg/ml, @

37°C qua dém. Két qua bién nap duoc thé hién & hinh 3.26.
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Hinh 3.26. Két qua bién nap gen tai t6 hop

vao t€ bao Bacillus megaterium

Chon ngiu nhién mot s6 khuan lac trén dia nudi cdy dé kiém tra két qua
bién nap béng k¥ thuat PCR véi cap mdi dic hiéu cho doan gen ma hoa cho
VH-VL trong gen tai t6 hop dang ghép ma hoa khang thé dang ghép dic hiéu
HER2. Két qua PCR duoc trinh bay trén hinh 3.27.

1 2 3 4 5 6 7 8 9 10 11

San pham PCR —»

Hinh 3.27. Két qua PCR tir céc khuan lac cua B. megaterium WH320
Giéng 1 dén 10: Céac khuan lac dugc chon.
Giéng 11: Marker DNA 1 kb.

Két qua dién di kiém tra san pham PCR trén hinh 3.27 cho thdy cac
khuan lac 1, 2, 3, 4, 5, 6, 7, 10 c¢6 xuét hién 1 bang co6 kich thudc khoang hon
900 bp twong duong kich thudc tinh toan 1y thuyét. Do d6 c6 thé két ludn cac
khuan lac d6 dd mang plasmid tai to hop c6 gan gen khang thé tai to hop.

Biéu hién gen ma héa khang thé trong B. megaterium WH320

Chung B. megaterium moc t6t trén mdi truong giau dinh dudng nhu LB,
TB ¢ 37°C. Ching WH320 va cac chung din xuét ctia né khong sinh bao tt,
s& chét trong mdi trudng thach, gitr & 4°C trong vong 2 tuan, can st dung dng
gbc trong glycerol dé trai méi 7-10 ngdy. Chon loc cac chung mang pSTREP-

HIS1525 c6 thé bo sung tetracycline v6i ndong d6 10 pg/ml. So véi cac ching
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Bacillus khac B. megaterium c6 thuan lgi la khong cé céac alkaline protease,
do vay cac protein ngoai lai c6 thé biéu hién vé&i hiéu suat cao (130-150 1an)
khi sir dung operon xylose ma khong bi phan huy (Rygus and Hillen, 1991).
Chung B. megaterium khong c6 cac ndi doc t6 trong thanh té bao. Plasmid str
dung trong cac thi nghiém nay mang trinh tur dé c6 thé tiét protein ngoai lai ra
moi trudng nudi cdy.

Chung t6i st dung khuén lac s6 1 va s6 2 dé biéu hién trén moi truong
LBA (NaCl 5 g; Trypton: 10 g; Beef extract: 5g/1lit). Sau khi khao sat céc
diéu kién biéu hién, ching toi nhan thiy ring nudi lac thich hop nhat cho su
biéu hién 1a & 37°C, 250 rpm, v6i thoi gian thu mau sau 24 h. Sau khi nudi dat
ODgoonm= 0.3 thi thu mau trudc cam Ung, léy mot lugng thé tich 1am mau nudi
cung va tién hanh cam Gng bang xylose 0.5 % va nudi tiép 24h thi 14y cac mau

ra va dién di SDS-PAGE dé kiém tra (hinh 3.28).

1 2 3 4 5 6 7

~ € 70kDa
- 60 kDa
50 kDa

Khang thé tai to
hop dic hiéu khang
nguyén HER2

Hinh 3.28. Két qua biéu hién gen ma héa khang thé trong B. megaterium WH320
1, 4: Dich nudi té bao trudc khi cam tmg véi 0.5% xylose twong tng véi khuan lac s6 1 va 2
2, 5: Dich nudi té bao khong cam tng véi 0.5% xylose twong tmg véi khudn lac sé 1 va 2
3, 6: Dich nudi té bao dugc cam tmg vdi 0.5% xylose tuong tmg voi khuan lac s6 1 va 2

7: BenchMark™ Protein Ladder cua Invitrogen.
Trén dién di d6 cho thiy xuét hién biang protein ddm cé kich thudc

khoang 60 kDa & cac mau sau khi cam tng véi xylose, trong khi d6 ¢ cac mau

khong cam tmg xylose déu khong xuét hién bang c6 kich thudc twong tng.
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Két luan

D3 thiét ké thanh cong vecto biéu hién pSTREP-HIS1525 mang gen ma
hoa cho khang thé tai t6 hop dic hiéu khang nguyén HER2. Gen ma hoa cho
khang thé tai t6 hop dic hiéu khang nguyén HER2 c6 3 phan véi chirc ning
riéng biét: Vung bién doi (Vy-Vy); ving hing dinh (CH,-CH;) va CBD
(Chitin Binding Domain). Budc dau biéu hién thanh cong gen mi hoa cho
khang thé tai to hop dic hiéu khang nguyén HER?2 trong B. megaterium.

Biéu hién gen ma héa khang thé khang HER2, CD33 trong P. pastoris

Pichia pastoris 13 hé biéu hién rat thanh cong d6i voi nhiéu protein tai t6
hop. Cac yéu t6 gop phan 1am cho hé biéu hién nay nhanh chéng dugc chip
thuan c6 thé tom tit nhu sau: (1) Promotor ctia gen alcohol oxidase I (AOXI)
cta Pichia pastoris rat phi hop cho viéc kiém soat sy biéu hién cia cac gen
ngoai lai; (2) Céac ky thuat thao tac di truyén ¢ mirc do phan tir ddi véi P.
pastoris cling tuong ty nhu déi véi chung Saccharomyces cerevisiae; (3) Su
thich hop dic biét ciia chung P. pastoris trong nudi cay wa khi, dac diém sinh
1y then chét cua chung nay 13 d& nudi cdy dé dat mat do cao trong 1én men
cong nghiép.

Vi 1a nAm men nén P. pastoris 1 co thé don bao nén dé thao tac va nudi
cdy. Tuy nhién, no ciing 1a mot co thé nhan that nén c6 kha ning hiéu chinh
cac phan tir protein sau khi dich mé gidng nhu & co thé bac cao, d6 1a cac qua
trinh thuy phan, hinh thanh ciu trac cudn khong gian, tao cac cau ndi disulfide
va glycosyl hoa. Vi vay nhiéu protein tai to hop khi biéu hién trong E. coli
dudi dang khong hoa tan trong thé vuii khong co hoat tinh nhung khi biéu hién
& P. pastoris dugc thé hién ¢ dang c6 hoat tinh. Hé biéu hién P. pastoris ciing
duogc xem 1a hé biéu hién nhanh, don gian, it tdn kém va thuong c6 muc biéu
hién cao so v&i cac hé biéu hién & té bao bac cao nhu biéu hién & té bao con

trung, té bao dong vat.
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bé nghién clru, xac dinh dugc hé biéu hién thich hop cho gen ma hoéa céc
khang thé dic hiéu khang nguyén HER2, CD33 phuc vu cho cic nghién ciru
tiép theo, chung toi di nghién ciru tao vector biéu hién cac gen ma hoa khang
thé scFv dic hiéu cac khang nguyén dich trong P. pastoris. Vector biéu hién
gen mi hoa khang thé scFv dic hiéu HER2 va CD33 duoc thiét ké trén co so

st dung céc vector gdc pPICIK va pAO815. So dd ciu tao ciia cac vector ndy

dugc thé hién trén hinh 3.29 va hinh 3.30.

Comments for pPICIK:
9276 nucleotides

5" AOX1 promoter fragment; bases 1-948
5" AOX1 primer site: bases 855-875
o-Factor secretion signal(s): bases 949-1218
a-Factor primer site: bases 1152-1172
Multiple Cloning Site: bases 1216-1241
3" AOX1 primer site: bases 1327-1347
3" AOX1 transcription termination (TT):

bases 1253-1586
HIS4 ORF: bases 4514-1980
Kanamycin resistance gene: bases 5743-4928
3" AOX1 fragment: bases 6122-6879
pBR322 origin: bases 7961-7288
Ampicillin resistance gene: bases 8966-8106

Hinh 3.29. So db ciu tao vector pPICIK

x
[}
3]

L

3" AOX1 (TT)

Comments for pAO815:
7709 nucleotides

5" AOX1 promoter fragment: bases 1-940

5° AOX1 primer site: bases 855-875

EcoR | Site: bases 943-948

3" AOX1 primer site: bases 1024-1044

3" AOX1 transcription termination (TT):
bases 950-1277

HIS4 ORF: bases 4199-1665

37" AOX1{ fragment: bases 4554-5310

pBR322 origin: bases 6394-5740

Ampicillin resistance gene: bases 7399-8539

Hinh 3.30. So do ciu tao ctia vector pAO815
Pé thuan lgi cho viéc trinh bay két qua nghién ctru biéu hién cac gen ma
hoa khang thé scFv dic hiéu cic khang nguyén dich trong nim men P.

pastoris va hon nita viéc thiét ké vector bi€u hi€n va biéu hién cac khang thé
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don dong don chudi scFv dic hiéu HER2 va CD33 cung duoc tién hanh song
song va dong thoi, cac két qua dién di kiém tra duoc tién hanh trén cing ban
dién di, do d6 phan nay chung toi trinh bay gop ca cac két qua thiét ké va biéu
hién gen ma hoa scFv dac hi¢u khang nguyén ung thu mau CD33.
Két qua tao vector biéu hién gen ma hoéa scFv diic hiéu HER2 va CD33
Cac gen ma hoa khang thé don chudi scFv dic hiéu HER2 va CD33 duoc
gén thém cac vj tri nhan biét cua cac enzyme cit han ché bﬁng ky thuat PCR
v6i khuon 1a cac vector tach dong chira cic gen nay (xem phan trén). Két qua

nhan ban PCR céc gen nay dugc trinh bay trén hinh 3.31

M 1 2 1 2 3 M 1 2
-

Hinh 3.31. Két qua nhan ban PCR gen scFv dac hiéu HER2 va CD33
(A)-PCR-antiHer2 (giéng 1) va anti-CD33 (giéng 2) antibody; (B)-Plasmid mang gen
mé hoa scFv dic hi¢u khang nguyén HER2 (giéng 1, 2) va khang nguyén CD33 (giéng
3), (C)-Cit kiém tra bang enzyme Notl va BamHI d6i v6i plasmid mang gen anti-HER2
(giéng 1) va anti-CD33 (giéng 2) antibody. M 1a marker 100 bp (Fermentas).

San pham PCR nhan gen ma hoa scFv dic hiéu khang nguyén HER2 va
CD33 duoc gin vao vector gbc pAO815 va pPICIK. Két qua kiém tra céac

vector mang gen scFv duoc trinh bay trén hinh 3.32.
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1 2 3 45 6 7 8 910 11 12 13 14 15 16 17

Hinh 3.32. Kiém tra cic plasmids mang gen ma hoa scFv dic hiéu HER2 va CD33
1-4: scFv ddc hi¢u HER2 trong pAOX815 13: pPICIK gbc

5: pAOX 815 gbc 9-12: scFv dic hiéu HER2 trong pPICIK
6-8: scFv dac hiéu CD33 trong pAOX815 14-17: scFv dac hiéu CD33 trong pPIC9K

Pé khing dinh viéc gin gen scFv dic hiéu HER2 va CD33 trong céc
vector gdc pAO815 va vector pPICIK, chiing t6i da chon mot sb vector tuong
mg dé kiém tra bang k¥ thuat PCR véi cac mdi ddc hiéu. Két qua kiém tra
PCR dugc trinh bay trén hinh 3.33 va kiém tra bang cit véi cac enzyme

M 1T 2 3 4 5 6 7 8 910 11121314 15 16

}

Hinh 3.33. Két qua gin gen scFv trong vector pAO815 va pPICIK
M- Marker 1kb (Fermentas)

1-6: scFv dic hiéu HER2 trong pPIC9K chung KM71 (His"Mut®) dugc PCR (1-3 nhén
duogc trén moi truong co ndng do Geneticin 2mg/ml; 4-6 ndng do khang sinh 1a 1mg/mL )
7-12: scFv dac hiéu CD33 trong pPICIK ching KM71 (His+MutS) dugc PCR (7-10 nhan
dugc trén moi truong c6 nong do Geneticin 2mg/ml; 11 1a Img/ml, 12 1a ndng d6 0,5mg/ml)
13, 15, 16: B4i chimg (+) v6i gen Albumin trong pPIC 9K chung GS115 (His Mut®).

14: D6i chimg am(-) nghia 1a pPICIK trong KM71 khong chura insert scFv.
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Hinh 3.34. Két qua kiém tra bang enzyme EcoRI va Notl
1-Marker 100bp

1-14: Cac plasmid mang gen ma hoa scFv dic hiéu HER2 (giéng 1 dén
giéng 8) va scFv dic hiéu CD33 (giéng 9 dén giéng 14) sau khi xir Iy
v6i cac enzyme EcoRI va Notl. 15. San pham PCR

Két qua kiém tra bang enzyme cat han ché va bang k¥ thuat PCR da cho
phép chung t6i khang dinh gen ma hoa scFv dic hiéu khang nguyén HER2 va
khang nguyén CD33 di dugc gin vao cac vector biéu hién trong ndim men

Pichia pastoris.
Biéu hién cac gen ma hoa scFv trong nam men Pichia pastoris

Két qua biéu hién cac gen ma hoa scFv dic hiéu HER2 va CD33 duogc

trinh bay trén hinh 3.35.
1 2 3 M 5 6

45 kDa v v
4 < San pham biéu hién
sau khi tinh sach
30 kDa s =) trén cdt Nikel
21kDa W
14 kDa -

Hinh 3.35. Két qua tinh sach khang thé trén cot sic ky ai luc

1, 2, 3: Cac md:u scFv dac hiéu HER?
5,6: Cdc mau scFv dac hieu HER2
M: Chi thi phan tw
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Két qua dién di cho thay cic san pham scFv duoc biéu hién tét trong nAm
men Pichia pastoris va sau khi tinh sach trén cot sdc ky ai luc la tuong ddi

sach (chi xuat hién mot bang sang md trén ban dién di).
So sanh khang thé dic hiéu HER2 tiéu chuén ciia "The Merck Index"
Theo "The Merck Index"-2001 tr.1708, muc 9651 (phu luc 3),

Trastuzumab (Herceptin) 12 khang thé don dong lién két tryc tiép voi san
pham cua gen ung thu HER2/neu, 1a thu thé yéu t phat trién biéu mo va biéu
hién qua muc trén cac t& bao ung thu nhit dinh. Khang thé nay 1a san pham
clia gen tai t6 hop tao ra bang cach gin gen ma héa ving lién két voi khang
nguyén c6 ban chét ctia khang thé don dong c6 ngudn gbc tir chudt véi gen ma
hoa ving khung c6 ngudn gdc tir khang thé nguoi. Pay 14 san pham ctia Hang
Genentech da dugc ding ky ban quyén (US Patent: WO 89 06692 va US
5677171, P. Carter et al., Proc. Nat. Acad. Sci. USA 89, 4285, 1992).

Theo d6 trinh ty amino acid ctia ving bién ddi scFv khang thé dic hiéu
HER2 ma d¢é tai da thu duoc c6 d6 twong déng 100 % voi trinh tir scEv cua
khang thé duoc str dung 1am nguyén liéu chinh trong HERCEPTIN (phu luc
1). Trinh ty amino acid cta ving hang dinh CH2, CH3 c6 ban chat cua cta
khang thé nguoi.

Nhu vay, c6 thé két luin rang khang thé dic hiéu HER2 ma dé tai da
nhan dugc dat dugc yéu cau da ding ky trong phan thuyét minh va trong hop
d6ng nghién ciru khoa hoc va cong nghé v6i Ban chii nhiém chuong trinh KC-
10/06-10 d6 1a khang thé d3 tao ra ¢ ciu trac bac 1 va thanh phan amino acid
tuong duong véi tiéu chi cua khang thé theo "The Mexrck Index"-2001.
3.1.5.5. Két qua tao khang thé phage diic hiéu HER2

Pé su dung khang thé trong tao KIT chan doan khang nguyén HER2
trong cac mau huyét thanh, chung t6i di sir dung khang thé scFv biéu 16 trén

phage. Khang thé biéu 16 trén phage 1a mot trong cac dang lién két dic biét
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giita kiéu hinh (khang thé scFv biéu 16 trén bé mat phage) va kiéu gen (gen ma
hoa scFv duoc gin vao hé gen cua phage). Vi vdy, phitc hé nay vira co thé sir
dung phan kiéu hinh scFv dé gin két dac hiéu voi khang nguyén HER2 trong
huyét thanh va phan kiéu hinh 1a gen ma héa scFv duogc gan trong hé gen
phage trong k¥ thuat real-time PCR (PCR dinh lugng).

Nhu vay, st dung khang thé phage dugc tao ra (c6 ngudn gdc tir ga nhu
da trinh bay & trén) khong chi giip dinh tinh ma con cho phép dinh lugng
khang nguyén HER?2 trong cac mau phan tich. Pay 1a mot trong cac diém moi,

sang tao cua dé tai.
3.1.5.6. Tao phage biéu hién scFv trén bé miit

Vi khuédn E. coli ching TG1 chtra phagemid pHEN2 d3 duoc gin gen ma hoa
cac ving bién doi cua khang thé dic hiéu khang nguyén HER2 duoc U trong moi
truong 2xTY (16g Typtone, 10g Yeast Extract va 5g NaCl trong 1 lit nudc cét) chira
2% glucose va 100 ug/ml ampicillin, va sau d6 nudi lic (250 vong/phut) & 37°C cho
t61 khi dat ODggo = 0,5 thi bd sung helper phage M13K07 (10° p.f.u./ml, Amersham
Pharmacia Biotech). Dich nu6i duogc lic nhe thém 1 gid ¢ 37°C. Ly tam 4.000
vong/phit, thoi gian 5 phut dé thu té bao, hoa té bao vao maéi trudng 2xTY chira 100
pg/ml ampicillin va 50 ug/ml kanamycin. Nudi lic qua dém & 30°C dé thu phage.
Sau d6 chuan phage dé xac dinh CFU va xéc dinh hinh thai c4u triic cta phage biéu
16 scFv cua khang thé dudi kinh hién vi dién tir (hinh 3.36).

Hinh 3.36. Anh chup du6i kinh hién vi
O dién tir cac phage biéu 16 scFv dic hiéu
' HER2.
Céc phage c6 cdu trac hinh soi dai voi kich
thude (6 nm x 1000 nm)

Su biéu hién cac scFv trén bé mit khang thé con duge kiém tra trong

chung biéu hién khong trc ché, E. coli HB2151 (hinh 3.37).
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Hinh 3.37. Kiém tra su biéu hién cua
scFv trong chung khong uc ché E. coli
HB2151

1: Chi thi phan tur
3, 5: Trudce khi cam ung bdi IPTG
> > > > > 2,4, 6,7, 8: Sau khi cam tng boi IPTG

Trén hinh 3.307 ta thdy xuét hién cac bang dam & cac giéng 2, 4, 6, 7, 8
1a cac giéng sau khi cam mg boi IPTG. Két qua nay mot lan nita khang dinh
két qua lip ghép gen ma hoa scFv cua khang thé dic hiéu HER2 trong
phagemid pHEN2 ciing nhu kha ning biéu 16 scFv dic hiéu khang nguyén
HER2 trén bé mit phage. Mo hinh biéu 10 scFv cia khang thé trén bé mat
phage duoc thé hién ¢ hinh 3.38.

Mot trong cac vu diém cta phuong thire biéu 16 nay 1a phén tr scFv dugc
biéu hién ¢ trang thai cau trac that, va vi vy c6 thé sir dung dugc ngay cho
cac phan tich ma khong can qua céc budc tinh sach. Hon nita, c6 thé san xuat

& quy mo 1on dap tmg du cho cac yéu cau tao KIT chin doan véi gia thanh ré.

‘UW - Hinh 3.38. M6 hinh scFv biéu 16 trén bé mit phage.
\ . (n . VH: Gen mé hoa ving bién ddi chudi ning
V¢ protein (] o ~
cua phage i VL: Gen ma hoa vung bién doi chudi nhe
! Linker: doan peptide lién két VH-VL
Genome—»y | N g3p: Protein v6 g3p cta phage
cua phage | P AT SeFv: Khang thé don cudi biéu 16 trén bé mat phage
...... b
——

Nhu viy, phage tao ra c6 kha niang biéu 10 scFv trén bé mat dudi dang
gin két voi mot sé cac loai protein cua phage trong ching trc ché E. coli TG1,
va biéu hién dudi dang doc lap trong ching khong wre ché E. coli HB2151. RS
rang viéc gan két gitra kiéu hinh (scFv) va kiéu gen (gen ma hoa V-V, ) trong

cung mot phage 1a sy lién két khang thé-DNA dic trung va 1a lién két kha
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bén. Str dung lién két nay 13 nét méi, dic trung dé tao KIT dinh lugng khang
nguyén trong cac mau phan tich khi két hop vai ky thuat real-time PCR.
3.1.6. Két qua gan khang thé vé&i hat vang dé tao Kit chan doan

3.1.6.1. Két qua xac dinh phd hip thu ciia phirc hé khang thé-vang
Phtic hé scFv trén phage duoc gin véi cac hat nano vang (cac hat vang
c6 duong kinh 30 nm-40 nm) tao ra theo quy trinh ma dé tai da thuc hién

(xem phan phuong phap) dugc trinh bay trén hinh 3.39.

Hinh 3.39. Phirc hé khang thé phage-hat nano vang

Két qua xac dinh phd hap thy (hiéu sé phd hip thu 450 nm-650 nm) cia
phtc hé khang thé biéu 16 trén phage voi hat vang (theo quy trinh & phan
phuong phéap) dugc trinh bay & bang 3.5 va hinh 3.40.

Bang 3.5. Két qua xac dinh phd hap
thu cua céc phic hé khang thé-hat 01
Véll’lg 2’2: mAb-Au
' B Ab-Au-NaCl
Ab-Au Ab-Au-NaCl 2,2:
A 0,0435 0,0115 0
A B C D E F G H
B 0,0325 0,009
c 0,0285 0,0105 Hinh 3.40. Két qua xac dinh pho hap thy
D 0,038 0,0085 cua cac phirc hé khang the-hat vang
E 0,048 0,008 A-E: Hon h()’p voi nf)ng do khac nhau
F: Borate, H: Protein, G: Au
F 0.0125 0.0126 Cot 1-2: Phitc he Ab-Au
G 0,104 0,016 Cot 3-4: Phirc hé Ab-Au-NaCl

Khi xac dinh phd hip thu cta cac phtc hé trén ¢ budc song dic trung

cho Au (540 nm) thu duoc két qua ¢ bang 3.6 va hinh 3.41 va hinh 3.42
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Bang 3.6. Két qua xac dinh phd hép thu cuia
phutc hé khang thé-Au ¢ budc song 540 nm

Ab-Au Ab-Au-NaCl o
A 01175 0,061 -
B 0,104 0,0605 DAb-Au
o1 M Ab-Au-NaCl
C 0,097 0,06
0,05
D 0,109 0,055
0
E 0,1125 0,057 A B ¢ D E F & H
r 0,05 0,052 - - R
G 0.1645 0,075 HAmh 3.417. SO” do kfat qua xdc dmhxpho
hap thu ctua cac phtic h¢ khang thé-hat
5 vang ¢ bude song 540 nm
wlow oo ... Hinh 3.42. Pho hap thu cua phirc hé scFv-Au

Két qua xac dinh phd hap thy cua cac phirc hé khang thé-vang (Ab-Au)
dugc xac dinh & cac budc song (450 nm-650 nm) cling nhu & budc song 540
nm cho thdy phiic hé tao ra c6 pho hap thu nho hon phirc hé ciia khang thé
hodc cua dung dich vang doc 1ap. Hon nita, su hép thu cta phuc h¢ chiu su tac
dong manh khi c6 mat mudi NaCl. Két qua kiém tra phirc hé khang thé-vang
dué6i kinh hién vi dién tr 43 khang dinh quy trinh gan khang thé véi hat vang
ma chung t6i st dung da tao dugc phirc hé khang thé-vang (Ab-Au) va phirc
hé nay duoc thé hién trén hinh 3.43.

Hinh 3.43. Két qua xac dinh phirc hé khang thé-vang (Ab-Au) dudi kinh hién
vi v6i 6 phong dai 400 1an. Piém mau vang c6 kich thude 16n 14 tap hop céac
phtc h¢ Ab-Au.
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Phuc h¢ khang thé—véng dugc tao ra la nguyén li¢u co ban dé tao KIT
dinh tinh khang nguyén dich (& day 1a khang nguyén HER2 trong ung thu vu).
Tuy nhién, mdt trong cac budc quan trong la phai phu phic hé Ab-Au ciing
nhu cac thanh phan khac (khang thé don dong khong gin vang, khang thé da
dong khac loai) 1én gia d& véi nong do cac phic hé Ab-Au, khang thé don
dong, khang thé da dong khac loai 1a thich hop.

Kiém tra két qua gin hat vang 1én khéng thé phage dugc kiém tra bang
kinh hién vi dién ttr (hinh 3.44) cho thiy cac hat vang duoc gin chi yéu vao
dau cua phage, nghia 13 gin chii yéu vao phan khang thé dic hiéu HER2.

Au—_BSA phage_oov —_—

rrint Mag: 27700x @ 51 mm eblUG Lt

4:33:24 p 063009 HV=80.0kV

TEM Modo: Imaging Dirccl Mag: 10000x
EMLab-NIHE

Hinh 3.44. Két qua xac dinh phic hé khang thé phage-hat vang bang kinh hién

vi dién tir. Cac cham den la cac hat vang; cac sgi manh dai la cac phage

Nhu vay, két qua chup anh dudi kinh hién vi dién tir (hinh 3.44) d3 mot
1an nira khang dinh két qua gan cac hat nano vang (duong kich 30 nm-40 nm)
v6i scFv biéu 10 trén phage (khang thé biéu 10 trén phage). Pay 1a phuc hé
chinh trong tao Kit chan doan khang nguyén HER2 trong mau phén tich.

Pé kiém tra kha ning st dung phtc hé scFv trén phage-hat vang lam

nguyén liéu tao KIT chuan doan, ching toi da tién hanh kiém tra kha ning
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nhan biét va gin két dic hiéu cua phuc hé v6i khang nguyén HER2 bang phan
mg ELISA. Két qua duoc trinh bay trén hinh 3.45.

Phage-Au-BSA 0,552
N7 VA VAV VA A Phage-Au-BSA 0,601
W & & ) HyperPhage-Au 0,628
Phage-Au-BSA 0,555
PBS 0,034
0,7
0,6 Bl
05
0,4 N ,
03, - m Sereet Hinh 3.45. Két qua xac dinh
o . kha ning nhan biét va gan két
o 61 HER2 cua scFv-A
}g&v \;z?v Yﬁ)\? ng Vég,\? & Y U V-AlUu
'be 'b?) ’Z’Q@ ’296 ’Z)%@'
<< << < eg“ <
\2$Q

Két qua ELISA cho théy hoat tinh nhan biét va gén két dic hiéu cua
khang thé phage (scFv biéu 16 trén phage) van duoc bao toan sau khi gin thém
cac phan tir vang. Diéu nay cling ¢ nghia rang c6 thé sir dung phirc hé scFv
trén phage-hat vang 1am nguyén liéu chinh dé tao Kit dinh tinh sy c6 mit cia
khang thé HER?2 trong cic mau phan tich.

Dé c6 thé st dung phirc hé khang thé phage va hat nano vang trong dinh
tinh khang nguyén HER2 ciing nhu tao Kit dinh tinh khac can phai st dung
céc thiét bi chuyén dung dé c6 thé gan cac khang thé sau khi gan véi hat nano
vang ciing nhu cc thanh phan khac cua Kit chan doan 1én bé mit gia dd (cac
tdm thtr, hodc que thir nhanh). Thiét bi ndy c6 gia thanh qua dit (khoang gan 1
ty déng VN) nén viéc str dung cac phic hé Ab-Au ma dé tai d3 tao ra dé tao
Kit dinh tinh 1a chua thé tién hanh ngay dugc. Dé khic phuc van dé nay va dé
nhanh chéng dua san phdm cua dé tai vao tng dung trong thuc tién 1am sang,

chung t61 da xay dung phuong phap dinh lugng khang nguyén dich trong céac

100



mAau phan tich trén co s& cac khang thé phage dic hiéu cac khang nguyén dich
da tao duoc.

Sau day chung toi trinh bay chi tiét k§ thuat dinh lugng khang nguyén
HER?2 trong cac mau huyét thanh, k¥ thuat nay ciing duoc 4p dung dé dinh
luong cac khang nguyén Cyfra 21-1 va CD33. Dinh luong cac khang nguyén
ung thu dic biét c6 ¥ nghia ddi v6i cac trudng hop ung thu xuit hién do su
biéu hién qua mirc mot thy thé (vi du, HER2) hodc mdt protein c¢6 churc ndng
quan trong khac vi trong cac truong hop nay viéc dinh tinh it c6 gia tri trong

chan doan.
3.1.7. Két qua tao KIT dinh lwong khang nguyén HER2

3.1.7.1. Cac buéce co ban trong dinh lwgng khang nguyén HER2

Khang thé phage dic hiéu khang nguyén HER2 12 mét thanh phan co ban
ciia KIT dinh lugng khang nguyén nay trong cac mau huyét thanh cin phan
tich. Quy trinh duoc thuc hién gdm cac budc sau (so d hinh 3.46):

1. Gan khang thé dic hiéu HER2 1én déy cac giéng ctia khay thir 96 giéng.

2. BO sung khang nguyén HER2 (khang nguyén HER2 trong dung dich
chuan hodc trong miu huyét thanh can dinh lugng) vao cac giéng cua
khay thtr dé tao phirc khang thé-khang nguyén.

3. B0 sung cac khang thé phage dic hiéu khang nguyén HER2 vao céc
giéng thir c6 phirc hé khang thé-khang nguyén dé tao phtrc hé khang
thé-khang nguyén-khang thé phage. Loai bo cac khang thé ty do khong
tao phuc hé véi khang nguyén.

4. Thuy phan cac khang thé phage trong phtic hé da nhan dugc sau khi rira
dé tach DNA 1am khuon cho phan tng dinh lugng real-time PCR.

5. Tién hanh dinh luong khang nguyén HER2 trong cic mau phén tich
bang k¥ thuat Real-time PCR ma khuén 13 DNA nhan duoc & trén.
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3.1.7.3. Chuan bi DNA khuén dé dinh lwgng HER2

Dang truc tiép: Cac giéng cua khay thir (khay thtr 96 giéng) duoc phu
qua dém & 4°C véGi 100 ul khang nguyén HER2 pha trong dém 0,05 M
carbonate v&i cac nong do khac nhau. & d6i chimg am cac giéng ciia khay thir
duogc phu voi dém carbonate khong chira khang nguyén HER2. Sau khi phong
toa cac giéng véi dém TBS chira 5% (w/v) sita skim milk, thoi gian 2 gid &
37°C, céac giéng duoc rira véi TBS.

Amplification Curves
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khéng nguyén- khang thé time PCR
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—
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khang nguyén

Hinh 3.46. So db cac budc dinh lugng khang nguyén trong miu phén tich
bang k¥ thuat PDRTI-PCR (Phage Display Real-time Immuno-PCR)

B6 sung khang thé phage (cac phage biéu 10 scFv dic hiéu HER2 di tao
ra), u 2 gio 6 37°C, sau d6 dugc rira véi dém TBS chira 5 mM EDTA va 0,1%
Tween-20 (TBSET) va nudc cat dé loai bo cic khang thé phage khong gin
két. Sau budc rira, thém vao mdi giéng 50 pl nudc cat, dit khay thir trong bé
nude néng 95°C, thoi gian 10 phit dé thuy giai cac phage thu dich chira DNA
cua phage (h€ gen phage).

Dang kep: Cac giéng khay thir duoc phi qua dém ¢ 4°C véi 100 pl
khang thé don chudi khang HER2 (Hang Gencript) pha trong dém 0,05 M
carbonate (pH = 9,6). Sau khi rira bang TBS va phong toa v6i TBSM, céc
giéng thir duoc bd sung khang nguyén HER2 véi cic ndong d6 khac nhau. Céc

budc tiép theo duoc thyc hién nhu da trinh bay & trén.
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3.1.7.4. Dinh lwgng khang nguyén HER2

Trudce khi dinh lugng khang nguyén HER?2 bang k§ thuét real-time PCR
két hop vé6i k¥ thuat phage display, chiing t6i di str dung dung dich thay giai
dé lam khuon dé kiém tra sy c6 mit cia DNA ma héa doan gen ma héa khang
thé dic hiéu HER2 trong phage bang PCR théng thudng.

Hén hop PCR gom: 5 pl dich thuy giai phage; 1x PCR buffer; 0,2 mM
mdi loai mdéi (mdi 1 13 RTKTHER2F: 5’-accatttcatcattgecagee-3’; moi 2:
RTKTHER2R:5’-accaaaccacctectgatte-3'); 0.25 mM mdi loai dNTP, 0.01%
BSA, 2.5 U Tag DNA polymerase va nuéc cat du thé tich 50 pl.

Chu trinh nhiét cia PCR gom: 1 chu ky: 94°C thoi gian 5 phut, sau d6 30
chu ky: 94°C thoi gian 1 phut, 45°C thoi gian 45 gidy, 72°C thoi gian 1 phut,
sau cung 1a 1 chu ky 72°C thoi gian 5 phit. PCR duogc thuc hién trén may bién
nhiét “GeneAmp#PCR System 9700” (Applied Biosystems). San pham PCR
duoc kiém tra bang dién di trén gel agarose 1% (hinh 3.47).

Hinh 3.47. Dién di dd két qua PCR khang nguyén HER2

1: Chi thi phan tu

2-5: San pham PCR v&i khuon 1a dich thay giai tir cac
giéng dd duoc phii khang nguyén HER2 véi cac ndong do
tuong ung: 1500 ng/giéng; 150 ng/giéng; 15 ng/giéng va

1,5 ng/giéng

Trén hinh 3.47, ta thdy san phdm PCR déu xuit hién bang sang dam co
kich thudc tuong img vai kich thude 230 bp 1a kich thude phu hop theo tinh
toan. Hon nita, chi c6 mot bang sang xuat hién trén ban dién di d6 nén c6 thé
két luan rﬁng cac moi st dung 1a dac hi¢u. Tuy nhién, cic san phém PCR thu
duoc khi st dung 5 ul dich thay giai tir cac giéng pht ndng d6 khang nguyén

khac nhau déu c6 do sang dam tuong duong nhau, nghia 1a chi c6 thé dinh
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tinh sy c6 mit cua gen ma héa scFv dic hiéu HER2 trong mau phan tich. Hay
no6i dung hon, néu str dung PCR thong thudng trong truong hop nay ta chi co
thé xac dinh sy c6 mat cia khang nguyén trong cdc mau phén tich, khong thé
xé4c dinh dugc lwong khang nguyén trong mau phan tich.

Dé tién hanh phan tich dinh luong khang nguyén HER2 trong cic miu
phan tich, can xay dung dudng chuin ndng do. Puong chuin ndng do cé thé
dugc sir dung cho mdt sb 1an phan tich hoac dugc xay dung madi ddi véi mdi
lan phan tich. Quy trinh dinh lugng dugc thyc hién véi thanh phﬁn cua Real-
time PCR gom: 25 pl 1x QuantiTect SYBR Green RT-PCR Master Mix; 1 pl
0,2 mM mdi loai mbi (mdi 1 1a RTKTHER2F: 5’-accatttcatcattgcagee-3°, moi
2 la RTKTHER2R: 5’-accaaaccacctcctgatte-3); 0.5 ul QuantiTect RT Mix, 5
ul DNA khuén (dich thuy gidi phage); 1 pl Uracil-N-glycosylase, heat-labile,
17,5 ul RNase-free water. Mau dbi chimg am tinh khong chira DNA khuon.

Chu trinh nhiét ciia phan mg gdm: 94°C trong 5 phut, sau d6 50 chu ky:
95°C thoi gian 45 gidy, 55°C thoi gian 70 gidy. Két qua xdy dung dudng
chuan ddi v6i khang nguyén HER2 dugc thé hién trén hinh 3.48.

Amplification Curves
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Hinh 3.48. D6 thi tin hiéu huynh quang va do thi duong chuan.

PCR dinh lugng véi cac miu dbi chimg duong co gia tri Ct 1a S1~20,1/ S2~ 25,7/ S3~
30,9/ S4~35,9 twong mg véi dich thuy phan thu dugce & cac giéng ciia khay thir khi phu
khang nguyén HER2/neu v6i ham lwong: 1500 ng/giéng (S1); 150 ng/giéng (S2); 15 ng
/giéng (S3) va 1,5 ng /giéng (S4)
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3.1.7.5. Pinh lwgng khang nguyén HER2 trong cic miu huyét thanh

Pé kiém nghiém KIT dinh luong khang nguyén HER2 trong thuc tién,

chung t6i da budc dau thir nghiém s dung quy trinh dinh lugng khang

nguyén thong qua phirc hé khang thé-DNA ddi véi cac mau huyét thanh da

duoc chan doan 13 ung thu va (miu do Bénh vién K cung cip). Két qua dinh

luong duogc trinh bay trén hinh 3.49.
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Hinh 3.49. Két qua dinh luong khang nguyén HER2 trong cdc mau huyét thanh

Két qua dinh lwong:
e MiuKVI c6 néng d6 Ag HER2 13 4,7 x 1,5 ng/ml = 7,05 ng/ml,

e MauKV2 (1,13 x 15 ng/ml) = 16,95 ng/ml,

e MauKV3 (3,94 x 1,5 ng/ml) = 5,91 ng/ml.

Nhuw vay: Mau KV1 va KV3 1a dang ung thu va khong phu thuéc HER2

vi ham luong HER?2 thap hon ngudng gidi han (15 ng/ml), (Azambuja, 2008).

Mau KV2 1 ung thu va ¢6 lién quan toi su biéu hién qua mutrc khang nguyén

HER2, vi luong khang nguyén HER2 trong huyét thanh (16,95 ng/ml) cao

hon ngudng gidi han.
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3.1.8. Két qua xac dinh dic tinh cta khang thé dic hiéu HER2

3.1.8.1. Két qua xdc dinh ciu tric ciia khang thé dic hi¢u HER2

Str dung khang thé dic hiéu HER2 d4 tinh sach trén cot Ni-NTA dé phan
tich cdu tric bac nhat bang khéi phd. Trong qua trinh phan tich protein (khang
thé) duoc xur Iy véi trypsin. Theo 1y thuyét, trypsin s& cat protein tai cac vi tri
axit amin R (Arginine) va K (Lysine). Két qua phan tich thyc té ching toi
nhan dugc da chiing minh san phém biéu hién va tinh sach c6 ciu tric bac
nhat (trinh ty amino axit) 1a phu hop véi tinh toan 1y thuyét. Khi so sanh véi
cac dir liéu trong Ngan hang dir liéu qudc té thi san phim ma ching t6i nhan
duogc chira cac doan peptide thudc trinh ty cua khang thé khang HER?2 (hoic
tén goi khac la anti-Erbb2).

Két qua nhan dién cac doan peptide khi phan tich khéi phd dugc trinh
bay tai cac bang 3.7, bang 3.8, bang 3.9 va bang 3.10.

Bang 3.7. DPoan peptide dugc nhan dién 1a LLIYSASYR

1. gi]22219205 Mass: 23797 Total score: 44 Peptides matched: 4
Chain L, Crystal Structure Of The Anti-Erbb2 Fab2c4

. Check to include this hit in error tolerant search or archive report

Query Observed Mr(expt) Mr(calc) Delta Miss Score Rank Peptide
11 543.51 1085.00 1084.59 0.41 0 @2 7 LLIYSASYR
12 543.52 1085.02 1084.59 0.43 O 44 1 LLIYSASYR
13 543.52 1085.02 1084.59 0.43 0 (@1 2 LLIYSASYR
14 543.52 1085.03 1084.59 0.44 O ) 3 LLIYSASYR

Bang 3.8. Doan peptide duoc nhan dién l1a FTLSEIK

2. gi 4502747 Mass: 43149 Total score: 43 Peptides matched: 3
cyclin-dependent kinase 9 [Homo sapiens]

. Check to include this hit in error tolerant search or archive report
Query Observed Mr(expt) Mr(calc) Delta Miss Score Rank Peptide

3 419.39 836.76 836.46 0.30 0 43 1 FTLSEIK
4 419.39 836.77 836.46 0.31 0 (22) 1 FTLSEIK
5 419.40 836.78 836.46 0.32 0 (23) 1 FTLSEIK
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Bang 3.9. Boan peptide duoc nhan dién la FTLSVDR

3. gi]22219206 Mass: 23925 Total score: 43 Peptides matched: 3
Chain H, Crystal Structure OFf The Anti-Erbb2 Fab2c4

= Check to include this hit in error tolerant search or archive report
Query Observed Mr(expt) Mr(calc) Delta Miss Score Rank Peptide
3 419.39 836.76 836.44 0.32 0 43 1 FTLSVDR
419.39 836.77 836.44 0.33 (22) 1 FTLSVDR

0
419.40 836.78 836.44 0.34 0 (16) 5 FTLSVDR

[[S20E

Bang 3.10. Doan peptide duoc nhan dién la NTLYLQMDSLR

4. gi]11137444 Mass: 10200 Total score: 39 Peptides matched: 1
immunoglobulin heavy chain variable region [Homo sapiens]

Query Observed Mr(expt) Mr(calc) Delta Miss Score Rank Peptide
24 677.11 1352.20 1352.68 -0.48 O 39 1 NTLYLQMDSLR

3.1.8.2. Két qua xac dinh tinh dic hiéu khang thé diic hiéu HER2

Pé kiém tra tinh dic hiéu cua khang thé v6i khang nguyén HER2, chiing
t6i da tién hanh kiém tra bang phan ing ELISA. Két qua ELISA dugc thé hién
trén bang 3.11 va hinh 3.50

Bang 3.11. Két qua so sanh kha 014
nang gan két cua scFv voi khang o
thé cuia hang Genscrip ggz ==
Mau OD450nm-650nm 22;:
o : :
DC(_) 0 015 BC(-) BC(+) scFv scFv/10
BC (+) 0.129 Hinh 3.50. Két qué so sanh kha niang gin két cia
~ scFv voi khang thé cua hang Genscrip
scFv 0,12 1. B6i chiing am 1a giéng khong chira san pham scFv
2. boi chung duong 1a dung dich khang thé khang
scFv/10 0,09 HER2 (100 ng/ml) cua Hang Genscrip

3. scFv 1a dung dich sau tinh sach (100 ng/ml)
4. scFv/10 1a dung dich sau tinh sach (10 ng/ml)

Két qua ELISA cho thiy khang thé sau tinh sach c6 kha ning nhan biét
va lién két dac hiéu voi khang nguyén HER2 tuwong dwong voi d6i chung
duong (khang thé dic hiéu HER2 cia Hang Genscrip). Két qua ndy cho phép
mot 1an nita khang dinh khang thé dic hiéu khang nguyén HER2 di thu duoc
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c6 kha nang nhan biét va lién két dic hiéu voi khang nguyén HER2 tuong
duong voi san pham ciia hing Genscrip khi kiém tra bang ELISA.
3.1.8.3. Két qua xac dinh djc tinh cip ciia khang thé trén chudt

Trong lwong co thé chudt: Chudt & nhém chimg va cac nhom thir déu
tang trong lwong co thé trong thoi gian theo ddi dwogc trinh bay trén bang 3.12,
hinh 3.51.

Bang 3.12. Két qua trong luong co thé chudt sau khi uéng khang thé

Nhom 1 (20,0 ml/kg chudt) Nhom 2 (30,0 ml/kg chudt)
STT STT
Truée TN (g) | Sau TN (g) Trwée TN (g) | Sau TN (g)

1 18,0 23,5 11 18,5 25,5
2 18,0 23,5 12 18,5 24,0

3 18,5 24,0 13 18,5 23,5
4 18,0 25,0 14 19,0 24,0

5 18,0 24,5 15 19,0 24,5

6 18,5 26,0 16 19,0 25,5

7 19,0 25,5 17 19,0 25,0

8 18,0 24,5 18 18,5 24,5

9 18,0 25,0 19 18,5 26,5
10 18,0 24,0 20 18,0 25,0

Nhom 3 (40,0 ml/kg chudt) Nhom 4 (50,0 ml / kg chudt)
STT STT
Trwée TN (g) | Sau TN (g) Trwée TN (g) Sau TN (g)

21 18,0 25,0 31 18,5 24,0
22 18,0 24,5 32 18,0 25,0
23 18,0 24,0 33 18,0 23,5
24 18,5 25,0 34 18,5 23,0
25 18,0 25,5 35 18,0 24,5
26 18,5 24,5 36 19,0 24,0
27 18,0 23,5 37 18,5 23,5
28 19,0 23,0 38 18,0 25,0
29 18,5 24,0 39 18,0 24,0
30 18,0 23,5 40 18,5 23,0

108



Nhom chirng Nhom chirng
STT (1,0 ml NaCl 0,9%) STT (1,0 ml NaCl 0,9%)
Truée TN (g) | Sau TN (g) Truwée TN (g) | Sau TN (g)

41 18,0 25,5 46 18,5 27,0
42 18,5 25,0 47 19,0 26,5
43 18,5 23,5 48 19,0 25,0
44 18,0 24.5 49 18,5 24,5
45 18,5 26,0 50 19,0 23.5

30

25

20 -
Trwoc TN
15 - a
mSau TN
10 -
5 .
0

20 ml/kg 30 ml/kg 40 ml/kg 50 ml/kg

Hinh 3.51. Sy thay ddi trong luong chudt & cac 16 udng thude

Tiéu thu thirc An va nwéc udng cia chudt
e Nhom chimg: Hoat dong va in udng binh thuong
e Céc nhom thir: Sau khi uéng thudc va trong 7 ngay theo doi nhom thir,
khong nhan thay c6 biéu hién gi khac thuong so voi nhém chimng.
Quan sat diu hiéu ngd doc
e Khong nhén thay c6 biéu hién ngd doc ¢ cac nhém thir trong thoi gian
theo doi.

e Khong co6 chudt chét trong qua trinh thir nghiém.
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Két luan

Mau thir AntiHer 2 antibody guri toi yéu cau thtr doc tinh cap trén chudt
nhit trang c6 két qua nhu sau: Ding nguyén mau thir tiém vao tinh mach dudi
chudt véi cac mirc lidu tir 10,0 ml — 50 ml mau thi/ kg chudt khong nhan thay
biéu hién gi khac thuong, khong nhan thay c6 biéu hién ngd doc trén chudt thi
nghiém trong thoi gian theo ddi. TAt ca chudt déu an ubng, hoat dong binh
thuong. Khong xac dinh dugc liéu gy chét 50% dong vat thi nghiém (LDs)
vi khong tim duoc lidu gay chét chuot.
3.1.8.4. Két qua xac dinh hoat tinh khang thé trén dong té bio ung thw

Pé thir nghiém hoat tinh 1am tan té bao ctia khang thé tai t6 hop c6 gin
melittin (immunotoxin) trén cac dong té bao ung thu c6 ky hiéu LU.

Céc té bao ung thu LU duoc nudi ciy trén cac dia méi trudng DMEM,
mdi dia su dung 2 ml dich té bao. Lan luot thém vao cac dia moi truong nuodi
cay té bao 0,5 ml va Iml dich immunotoxin (néng d6 khang thé tai to hop la
200 pg/ml). Cac dia ddi chimg khong duoc bd sung immunotoxin. Két qua
sau hai ngdy nuéi cdy, duoc trinh bay & bang 3.13 va hinh 3.52.

Bang 3.13. Két qua trc ché té bao nudi cdy khi bd sung khang thé tai t6 hop

S6 té bao nguyén ven | SO té bao nguyén ven
, trong mdi trudng bo sung | trong moi truong bd sung
) bia doi chung . i
Dong té bao 100 pg/ml khang thé tai | 200 pg/ml khang thé tai
t6 hop t6 hop
Té bao ung thur 5 -
LU 10" t€ bao/mL 107 té bao/mL 0

Ttir két qua trén cho thy véi cac dia bd sung 1ml dich chia khang thé tai

t0 hop (immunotoxin), cac t€ bao bi phd v& hoan toan. Véi cac dia dugc bo
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sung 0,5 ml dich chira khang thé tai to hop, cac té bao bi pha v& trong khoang
tir 80 dén 90%.

Doi chung >

100 microg/m -

Hinh 3.52. Anh chup két qua th nghiém kha nang trc ché, lam tan té bao ung thu cua
khang thé don dong dang ghép trén dong té bao ung thu nuoi cay.

3.1.9. Ban luan va két luan vé thu nhan khang thé dic hiéu HER2

Phuong phap thu nhan khang thé dic hiéu khang nguyén HER2 ma dé tai
da thuc hién bao g@)m viéc thu nhan cac khang thé dic hiéu khang nguyén co
ban chat tir ga dé tao KIT chan doan 1a mot trong diém méi, sdng tao vi:
khang thé ga (IgY) c6 cau tao twong ty nhu khang thé nguoi (IgG). Hon nita,
khi sir dung ga dé gay mién dich véi cac khang thé c6 ngudn gdc tir nguoi s&
c6 dap ung mién dich manh hon so véi khi gy mién dich & dong vat c6 vi
nhu chudt, tho, v.v.. do trong qué trinh tién hoa nhiéu protein cé tinh bao thu
cao. Pap ung mién dich & ga di gdy mién dich v&i khang nguyén HER2 la
kha cao so v&i dbi chimg (hinh 3.13). Két qua nay ciing phu hop véi cac két
qua ma Sapats va cong su (2002) da gay mién dich & ga véi virus gay bénh
Gumboro hodc Andris-Widhopf va cong su (2002) tién hanh nghién ciru tao
cac doan khang thé don dong bang k¥ thuat phage & ga.

Phuong phap thu nhan khang thé dic hiéu khang nguyén thong qua viéc
thu nhan cac gen mé hoa khang thé tir cac té bao tiy xwong va té bao lach cua

ga di gay mién dich dé tao thu vién cac phage biéu 16 cac doan scFv trén bé
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mat 1a mgt trong cic phwong phap méi, hién dai, cho phép sang loc, thu
nhan cac khang thé c6 ai luc cao ddi véi cac khang nguyén dich.

Mot diém can dugc nghién ctru sau hon 13 kha nang tich Iy cac khang
thé dic hiéu khang nguyén da gy mién dich trong ga. Néu thu nhan dugc cac
khang thé nay & trimg ga (vi theo 1y thuyét cac khang thé ga (IgY) thuong
duoc tich liy luong 16n trong trimg ga) thi kha ning sir dung cac khang thé
nay 1a rat 16n boi khi d6 viée bao quan cac khang thé 1a rat don gian va dic
biét 1a co thé sir dung truc tiép khang thé trong trimg ga ma khong can phai
tién hanh tach chiét va tinh ché khang thé.

Theo ndi dung da dang ky trong thuyét minh dé tai va trong hop dong
nghién ctru, thi dé tai chi can x4y dung Kit dinh tinh khang nguyén HER2. Vi
vay, phuong phap dinh lwong khang nguyén (KIT dinh lwong) ma dé tai da
xdy dung dua trén nguyén tic phan tng dic hiéu khang nguyén-khang thé véi
su phdi hop cac ki thuat phage display va ky thuat real-time PCR 1a mét
diém méi, doc dao boi phuong phap ndy co két hop cac dic tinh vu viét vé
do nhay va do dic hiéu cua k¥ thuat phage display, k¥ thuat mién dich va k¥
thuat dinh luong real-time PCR. St dung phuong phap dinh Iugng (KIT dinh
lwong) di xay dung trén co sé khang thé phage ddc hiéu HER2 chung t6i da
dinh luong dugc néng do khang nguyén HER?2 trong cac mau huyét thanh &
mirc ndng d6 nano gram véi d6 dic hiéu 98,2% va dat do nhay 1a 99%. Két
qua nay ciing cho phép khing dinh viéc st dung khang thé phage va ky thuat
real-time PCR khong nhiing c6 kha ndng dinh tinh ma con cho phép dinh
luong khang nguyén trong cic mau phan tich. Két qua nay ciing phi hop véi
cac két qua ma Andreas Fischer va cong sy da sir dung cac k¥ thuat real-time
PCR va khang thé phage dé dinh lugng of staphylococcal enterotoxins; hodc
Sano va cong su (2002), Yong-Chao Guo va cong su (2006) da su dung k¥
thuat real-tiem PCR véi khang thé phage (scEv biéu 16 trén phage) dé dinh

lugng protein gy bénh bo dién (prion protein) trong cic mau thuc pham. Co
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thé nhan thdy rang day l1a mot trong nhitng phuong phép dinh lugng protein
nhanh, nhay va c¢6 do chinh xéac cao va hi¢n dang dugc cac nha khoa hoc trén
thé gidi quan tim nghién ctru nham tao ra nhing bo Kit dinh luong chinh xac
cac tac nhan gay bénh trong do cé cac protein khang nguyén dac hiéu ung thu.

Mot trong nhitng diéu nan giai ciia viéc san xuét cac khang thé tai t6 hop
1a str dung hé biéu hién nao dé thu nhan duoc cac khang thé tai té hop c6 duoc
hoat tinh mong mudn véi sb lugng du cho san xuét thude diéu tri. Vi hién nay,
hé biéu hién E. coli, mic du, cé nhiing loi thé nhu don gian, nhanh nhung kha
nang nhan duoc cac khang thé c6 hoat tinh mong mudn 1a rat thap do khong
c6 cac qua trinh hi€u chinh sau phién ma, hon nira viéc loai bé cac ndi doc td,
mot thanh phan ctia mang té bao vi khuan gram am 1a rat phuc tap. Chinh vi
vay, cac khang thé tai to hop duoc biéu hién & E. coli chi co y nghia nghién
ctru khoa hoc va danh gia kha nang biéu hién cua gen tai to hop di tao ra. Con
dbi véi hé biéu hién st dung cac vi khuan gram duong nhu biéu hién &
Bacillus thi ¢6 1oi thé hon so voi & E. coli 1a thanh té bao ctia vi khuan gram
duong khong chira ndi doc td, nhung ciing giong nhu & E. coli, cac khang thé
tai to hop biéu hién ¢ vi khuan gram duong ciing chua dugc hiéu chinh hoan
toan sau dich ma. Trong khi d6 biéu hién khang thé ti t6 hop ¢ céc té bao bac
cao nhu & nam men, tao thi hiéu qua biéu hién con thip nén gia thanh san
pham 13 qua 1én. Két qua biéu hién cac khang thé tai t6 hop scFv dic hiéu
HER2 va CD33 ma dé tai da thuc hién ciing khéng ndm ngoai quy luat nay.
Mac du cac san phém da dugc biéu hién va tinh sach trén cot sic ky ai lyc co
do tinh sach cao nhung dé thu nhan dugc mot lugng khang thé du cho cac thir
nghi¢m la rat ton kém, chua néi t6i luong can cho tao Kit chan doan va
nguyén liéu dé tao thude diéu tri.

Vi viy, viéc nghién ctru tim ra mot hé biéu hién hiéu qua cac khang thé
tai to hop dang 1a mot trong cac muyc tiéu nghién ctru ctia nhidu nha khoa hoc,

nhiéu phong thi nghiém trén thé gidi. Viéc sir dung truc tiép cic khang thé
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scFv biéu 1 trén phage 1am nguyén lidu dé tao Kit chan doan ma d¢ tai da
thuc hién dd gop phan giai quyét van dé trén. Két qua tao Kit dinh lugng
khang nguyén HER2 véi viée str dung truc tiép cac scFv biéu 10 trén phage da
khang dinh huéng nghién ctru ndy 1a c6 hiéu qua. Con viée st dung tryc tiép
cac khang thé tai t6 hop biéu 10 trén phage tryc tiép 1am nguyén liéu thude
diéu trj can duoc tiép tuc nghién ctu.
Két luan chung vé thu nhin khang thé dic hiéu HER2

Quy trinh thu nhan khang thé dic hiéu khang nguyén HER2 tir viéc thu
nhan khang nguyén tai to hop dén viéc gy mién dich, thu nhan khang thé dic
hi€u va str dung lam nguyén li¢u tao Kit chan doan va nguyén liéu cho tao ché
pham thudc diéu tri ma dé tai da xay dung 1a don gian, hiéu qua va co thé ap
dung dbi véi cac khang nguyén khac. Khang thé tao dugc & cac dang phu hop
cho cac muyc dich sir dung khac nhau, vi du khang thé scFv biéu 16 trén phage
dugc stt dung nhu mdt thanh phﬁn co ban trong bd Kit chan doan, con khi
duoc ghép véi cac ving hang dinh s& 1am ting tinh bén ctia khang thé dé lam

nguyén li€u cho viéc bao ché thude diéu tri.

"carpet" mechanism KS f

"barrel-stave" mechanism

Hinh 3.53. M6 hinh 1am tan té bao cua melittin
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Mot trong sd cac san pham cua dé tai 1d Immunotoxin-HER2 san pham
ciia gen tai to hop gém phian gen ma hoa khang thé scFv dic hiéu khang
nguyén HER2 va phan gen mé hoa peptide melittin. Melittin 1a mot peptide
gém 26 amino acid c6 kha ning lam tan té bao theo 2 co ché khac nhau:
"Carpet" va "Balle-stave" (hinh 3. 53).

Pay ciing 1a mot trong cac két qua méi cua dé tai nham da dang hoa cac
dang khang thé dic hiéu HER2 dé tao thudc diéu tri. Két qua thtr nghiém hoat
tinh 1am tan t& bao nudi cay khi bd sung Immunotoxin vao dich nuéi cdy da
khang dinh hoat tinh ctia melittin khi duoc cac khang thé dua t6i cac té bao
ung thu biéu hién cac khang nguyén dich.

Quy trinh thu nhan khang thé trén day c6 thé ap dung d6i véi cac khang
thé ddc hiéu voi cac khang nguyén khac nhau.

Sau day chung toi trinh bay tom tit cdc ndi dung nghién ctru thu nhan
khang thé dic hiéu Cyfra 21-1 trong ung thu phdi va khang thé dic hiéu
khang nguyén CD33 trong ung thu mau theo quy trinh nhu dbi v6i khang thé
dac hiéu khang nguyén HER2 trong ung thu vu.
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3.2. TAO KHANG THE PAC HIEU CYFRA 21-1
3.2.1. Téng quan vé ung thw phéi

Ung thu phdi con duge goi 13 ung thu phé quan - phdi nguyén phat vi
ung thu phoi thuong phat trién tir to chirc biéu mé phé quan, rat hiém khi phat
trién tr biéu mo phé nang. UTP thudng 1 mot khdi ran chic, khi phat hién
duoc thudng dd co dudng kinh tir 2-10 cm hodc con 16n hon. Mit ngoai khdi
u thuong gd ghé, nhiéu mui, nhan nhum. Néu sir dung cac phuong phéap chan
doan thong thudng thi viéc phat hién ung thu phdi ¢ giai doan khdi u da phat
trién 16m thi diéu tri s& kém hiéu qua. Chinh vi vay, cac nha khoa hoc dang nd
luc tim kiém va tao ra cac phuong phap chan doan phan tir nham dem lai két
qua vira nhanh vira chinh xac gitp cho viéc diéu tri dat hiéu qua cao nhat.
Nhing nguoi mac UTP thudng co triéu chimg:

e Ho khong khéi va ngay cang nang hon.

e Thuong xuyén thay dau nguc.

e Ho ra mau.

e Kho thd, ngat miii, khan giong.

e Viém phdi va viém phé quan tai di tai lai.

e Phu né ving mit va cb.

e Mat cam giac ngon miéng hodc giam can.

e Mét moi. Tuy nhién, cac triéu chimg nay ciing ¢ thé xuét hién & cac
bénh khac vé phéi, vi vAy mudn khang dinh chic chan bénh nhin c¢6 mic UTP
hay khong can phai thuc hién cac chin doan y hoc dang tin cdy. Theo nghién
ctru cua T chirc Nghién ctru Ung thu Qudc té (International Agency for
Research on Cancer — IARC), da s ung thu phoi xuét phat tir 16p biéu mo phé
quan nén UTP con duoc goi chinh xac hon 13 ung thw biéu mé phé qudan. UTP
thuong duoc chia 1am hai loai chinh: UTP #é bao nhé (small-cell carcinoma,

SCC) va UTP té bao khéng nhé (non small-cell carcinoma, NSCC), tuy thudc
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vao hinh dang té bao dudi kinh hién vi. Mdi loai ung thu phat trién va lan theo
nhirng cach khac nhau.

UTP té bao nhé (SCC) chiém khoang 20% trong s cac bénh UTP, loai
nay thuong phat trién & phé quan - phoi (khong & ngoai vi phdi). Mic du té
bao ung thu 13 nhitng té bao nho, nhung chiing phat rat nhanh tao thanh nhimng
khdi u 16n, lan rat xa true khi co triéu ching 1am sang, nhiéu truong hop khi
phat hién khong con md dugc nita, tr vong nhanh. Pay 1a loai ung thu c6
quan hé mat thiét nhat d6i v6i thude 14 va ciing 13 loai ung thu 4c tinh nhét

UTP té bao khong nhé (NSCC) thuong gip (khoang 80%) hon UTP té
bao nho va nd thudng phat trién va lan chdm hon. C6 ba loai NSCC chu yéu.
Chiing duoc dit tén theo loai té bao tir 46 ung thu phat trién:

1. Ung thw té bao tuyén (adenocarcinoma, AC): xuat phat tir t& bao tuyén
nhiy trong thanh phé quan, chiém ty 1& 35-40% céac loai UTP. Pay la
dang UTP pho bién nhét & phu nit va nhiing nguoi khong hat thude.

2. Ung thu té bao sirng (squamous-cell carcinoma; SCC): hay xuét hién ¢
phé quan 16n va lam chit hep long phé quan. Pay 1a dang UTP pho bién
nhat & nam gidi, chiém ty 1é khoang 30-35% cac loai UTP.

3. Ung thu té bdao 1ém (large-cell carcinoma; LCC): hinh thanh gin bé mat
phoi, chiém ty 1& khoang 10-15% céac loai UTP
Mot nguyén nhan quan trong va dang ké nhat gy ra UTP 14 do thudc 14,

chinh vi vy ma day 1a mot cin bénh toan cau, khong chi co ¢ riéng qudc gia
nao. Pang chu ¥ 1a Viét Nam nam trong sd cac nude c6 ty 1 hat thudc rat cao,
ty 16 UTP ¢6 1& con cao hon. Theo mot théng ké vé ung thu trong cong dong
Viét Nam & California, UTP 1a ung thu thuong gap & dan 6ng Viét Nam.

UTP chiém wu thé & nam gi6i trong lra tudi 50-75. Pa s6 UTP xuét hién
& nhitng ngudi da hodc dang hat thudce 14 (80%) cong thém 5% do hau qua cia
su tiép xuc thu dong véi khoi thude 14. Lidu lwong sinh ung thu tiy thude vao

murc do tiep xuc véi thuoc 14 nang hay nhe, vao sé6 nam hut thudc, s6 diéu hut
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trong ngdy va phan nhya c6 trong diéu thudc. 10-13% sd ngudi nghién thude
14 ¢6 nguy co ung thu phdi véi mot thoi ky tiém an tir 30-40 nam (tinh tir lic
moi bat dau hat thude 14 cho dén khi bat dau xuat hién UTP). Sau khi ngimg
hat thude 14 10-15 nam, nguy co mac UTP s& ha thap bang voi nguy co mic &
nhirng ngudi khong hut thude 14. Nguy co bi UTP ciing ting voi nhitng nguoi
thudng xuyén tiép xuc v6i khoi thude do nhitng ngudi nghién tho ra.

Hién nay, trén thé gi6i ty 18 mac UTP trong tong sd cac bénh ung thu
khoang 13%, nhung day lai 1a can bénh gy tr vong cao nhat trong sd céc
bénh ung thu, chiém dén 31% s6 nguoi chét hang nim do ung thu. UTP 1a
nguyén nhan gay tir vong hang dau & My, toc do tir vong cao (sau nim nim
mac UTP chi ¢6 14% sbng sot).

O nudc ta, UTP 1a mot can bénh kha phd bién. Theo DS Ba Hién (1979),
UTP chiém ty 1& 5,9% cac loai ung thu ¢ nam giéi. UTP ding hang thr 5 sau
ung thu vom hong (14%), ung thu da day (12,8%), ung thu duong vat (10%)
va ung thu gan (9,3%). Trong mot cudc diéu tra 2 ndm (1982-1983) tai 18
bénh vién & Ha Noi, Nguyén Cong Thuy va cong sy (1987) da thu thap dugc
két qua ctia 2253 bénh nhdn ung thu, trong d6, ding hang dau 1a ung thu da
day (15,5%), sau d6 1a UTP (14%).

Nhitng théng ké gan ddy cua 4 bénh vién khu vuc Ha Noi (Bénh vién
Lao va bénh Phoi, Bénh vién Quan y 108, Bénh vién 103, Bénh vién Viét -
D) da phiu thuat 769 ca UTP. UTP hay gip ¢ nam hon nit, ltra tudi hay gip
14 50-60 tudi.

Nhu vay, c6 thé thiy, qua thoi gian thi ty 16 mac UTP ¢ nudc ta ngay
cang cao, c6 18 lién quan dén viéc muc sdng cua ngudi dan di ting lén, kéo
theo s6 nguoi hut thude 14 ngay cang nhiéu, tao diéu kién cho UTP ngay cang

phat trién.

3.2.2. Ung thw phdi lién quan t&i sw biéu hién manh CYFRA 21-1
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Hién nay c6 kha nhiéu chi thi sinh hoc lién quan dén ung thu phdi, trong
d6 céac nha khoa hoc dang rat quan tam dén mot chi thi moi, c6 do nhay cao
v6i UTP 1a Cyfra 21-1. Cyfra 21-1 nam trong nhom chi thi cytokeratin, mot
cau truc trong by khung té bao. Cytokeratin, thudc ho soi trung gian, dac biét
hitu ich trong chan doan ung thu. Chinh vi tim quan trong cua né, cc nha ung
thu hoc hién nay dang tién hanh cac nghién ctru vé céu triic va vai tro cia
cytokeratin nham chéng lai sw hoanh hanh ctia cin bénh ung thu.

Céc cu tric soi da duoc quan sat trong nhan va té bao chat tir 1au, nhung
chi gan déy, nhitng kién thirc vé chirc ning thuc sy ctia bd khung té bao méi
tang 1én nhanh chong. Trong té bao nhan chuén, bod khung té bao duogc tao
thanh tir 3 loai cdu trac soi, khac nhau vé hinh thai: vi soi (microfilaments),
soi trung gian (intermidiate filaments) va vi dng (microtubules). B6 khung té
bao hop nhét dugc hinh thanh tir hé thong 3 loai soi 1a yéu td then chdt trong
mot vai qua trinh nhu phéan bao, van dong va tuong tac té bao vai té bao.

Cytokeratin biéu mo (soi trung gian nhom I va II) duoc hinh thanh trong
qua trinh phat sinh va c6 lién quan gan gili vé mit sinh hoa va mién dich.
Ngay nay, hon 20 loai cytokeratin khac nhau di duoc biét dén va duoc chia
thanh cac nhom I va II dya vao tinh twong dong trinh ty. Cac cytokeratin tir 1-
8 tao thanh nhom II (53-68 kDa, cac thanh phan protein trung tinh dén bazo),
con cytokeratin 9-20 tao thanh nhom I (40-56 kDa, céc protein axit), trong do
cac cytokeratin 8, 18, 19 c6 nhiéu nhat & cac té bao biéu md don gian.

Cytokeratin biéu hién khac nhau ¢ cac dang té bao biéu mo, & quy mo
phat trién va biét héa ctia cac mo. Trong sudt qua trinh bién d6i cta té bao tir
binh thudng thanh té bao 4c tinh, mo hinh cytokeratin thuong duoc duy tri va
dic tinh nay lam cytokeratin dugc Gmg dung nhu cac chi thi khdi u. Nhimng
bién d6i sau dich mi cta cac ving (domain) ¢ trung tAm rat hiém thay, nhung

nhiing bién d6i nay xuat hién kha nhi€u ¢ vung dau N va C, bao gom su
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phosphoryl hoa, glycosyl hoa va sy chuyén glutamin héa. Nhiing bién doi nay
lam tang tinh tan va gay ra su sap xép lai cac soi.

Gié tr1 y hoc cua viéc nhan biét cac méanh cytokeratin trong dich co thé
chinh 13 viéc phat hién sém va danh gia nhanh hiéu qua diéu tri ddi véi cac
khéi u biéu mé 4c tinh. Ba chi thi cytokeratin duoc tng dung nhiéu nhét trong
y hoc la cac khang nguyén TPA (tissue polypeptide antigen), khang nguyén
TPS dac hiéu mo (tissue polypeptide specific antigen) va Cyfra 21-1.

Cyfra 21-1 ¢6 d nhay cao d6i v6i hau hét cac loai UTP va chi thi Cyfra
21-1 mang cac dic diém cua cytokeratin d6 1a: (1) Pac trung biéu mo; (2)
Khéng thay d6i cdu trac ¢ té bao ung thu; (3) Biéu hién thip & ngudi khoé,
cao & ngudi bénh NSCLC. Chi thi nay con c6 wu diém cua chi thi thé dich d6
1a d& kiém tra. Pay ciing chinh 1a 1y do dé tai chon khang nguyén Cyfra 21-1
1a dich dé tao khang thé ddc hiéu 1am nguyén liéu cho KIT chan doan va ché

pham diéu trj UTP.
3.2.3. Két qua thu nhan khang nguyén CYFRA 21-1

3.2.3.1. Két qua tach dong gen ma héa khang nguyén CYFRA 21-1

MAu mau cta bénh nhan (hinh 3.54) di chin doan mic bénh ung thu
phdi do bénh vién A cung cap dugc st dung 1am nguyén liéu tach chiét RNA
tong s6. Cac miu mau cua bénh nhan ung thu phdi dugce bao quan trong chét

chdng dong sau d6 tach té bao lympho lam nguyén lidu dé taich RNA tong sb.

Hinh 3.54. Mau bénh phdm

Cdc mau mau ciia bénh nhan ung thi
phéi dwge bao quan trong éng chong
déng trude khi tach RNA tong so, cdc
mau bénh phcfm nay do Bénh vién A

cung cap.
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RNA tong s6 duoc tach chiét theo KIT tach RNA “S.N.A.P” cua hing
Invitrogen, sau dé dugc kiém tra bang phuong phap dién di trén gel agarose
1% (hinh 3.55).

Hinh 3.55. Anh di¢n di RNA téng sé trén gel agarose 1%
Puwong chay 1, 2: RNA téng sé tach chiét tir mau cdc bénh

nhén ung thuw phoi (kiém tra 2/3 mau RNA da tach).
Puong chay sé 3: Chi thi phan tir nucleic acidlkb

RNA tich duoc tir bénh phdm 13 kha nguyén ven bao dam cho cac
nghién ciru tiép theo. Két luan nay con duoc minh chig béi phd hap thu khi
do trén may Nanodrop-1000. Két qua xac dinh dugc thé hién trén bang 3.12.
va hinh 3.56.

Bang 3.14. Ham lugng, do tinh sach cua RNA tach tr méu bénh nhan ung thu phéi
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p—— p——
Selected plot Oyl PlotsiSet 5207 [ Legera | Rt
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11.00 Mme ___ [1021AM
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Két qua xac dinh OD cho thidy ham luvgng RNA & cac mau do 1a khé cao
(tir 226,17 ng/ul dén 447,73 ng/ul) va c6 do tinh sach can thiét (ti 1& cua do
hap thu & budc song 260/280 nam trong khoang tir 1,9 dén 2). Mic du, theo 1y
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thuyét mRNA chi chiém ti 1¢ nho (2-8%) trong RNA tong sé nhung ciing du
dé 1am khudn nhan ban gen quan tim khi sir dung k¥ thuat RT-PCR.

Dua vao cic két qua néu trén, chung toi chon mau sb 2 c6 ham luong
RNA tong s6 1a 426,09 ng/ul va do tinh sach 1a (ODygon50 = 1,94) dé 1am
khuén nhan ban gen mi hoa Cyfra2l.l véi cdp moi dic hiéu
CYFRAF/CYFRAR biang ki thuat RT-PCR (Reverse Transcription-PCR).

Ky thuat RT-PCR gdm hai giai doan chinh: (1) Giai doan tong hop
cDNA (complementary DNA) dudi tac dung cua enzyme phién ma ngugc va
cac moi oligo (T) hodc cic moi ngiu nhién; (2) Giai doan nhan ban gen quan
tim tr cDNA biang PCR vé&i cac mdi dic hiéu: CyfraF: 5°-
gaaggatgctgaagcectggttc-3 va CyfraR: 5’-tacccagaagacac-cctccaaagg-3°.

Chu ky bién ddi nhiét cua toan b phan ung la: Bude 1: 50°C, 30 phut;
Budc 2: 94°C, 2 phuat; Budce 3: 94°C, 15 gidy; Budc 4: 57°, 30 gidy; Budce 5:
72°C, 1 phut 30 gidy; Budce 6: 1ap lai 30 chu ki tir bude 3 dén bude 5; Bude 7:

72°C, 8 phut; San pham giir & 4°C va dién di kiém tra trén gel agarose 1%.
Hinh 3.57. Dién di d6 kiém tra san pham RT-PCR

Duong chay s6 1: Chi thi phan tir
Puodng chay s6 2 : San pham RT-PCR

San pham RT-PCR >400 bp

Sau khi kiém tra két qua nhan ban gen khang nguyén Cyfra21-1 trén gel
agarose 1% (hinh 3.57), san pham RT-PCR dugc gian vao vector tach dong dé
nhan ban trong E. coli chung DH5a. Sau d6, DNA plasmid (vector) chira san
pham RT-PCR duoc tach chiét tir chung vi khuan tich dong va kiém tra két
qua gan san pham RT-PCR vao vector tach dong pCR-2.1 (Invitrogen). Kiém
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tra két qua gin gen vao vector tach dong bang enzyme EcoRI dugc trinh bay

trén hinh 3.58 va hinh 3.59.

Hinh 3.59. Két qua gin san
pham RT-PCR vao vector
tach dong

Sanl pham 1-3: San phém cét cta cac

xu ly voi \ ; 51

EcoRl dong plasmid 1-3  voi
> enzyme EcoRI.

Hinh 3.58. Dia nudi cay
chon loc cac khuén lac
mang cac plasmid co
gin san phdm RT-PCR

Trén hinh 3.59 ta thay ¢ cac duong chay sb 1, 2 va 3 déu xuat hién mot
bing sang sau khi cat kiém tra vector tach dong voi enzyme EcoRI. Nhu vay,
c6 thé nhan xét rang san pham RT-PCR da duoc gan vao vector tach dong vai
hiéu suét cao (3/3 dong chira vector mang san pham RT-PCR). Tuy nhién, dé
khang dinh két qua nay can xac dinh trinh tu nucleotide cua san pham RT-
PCR di gan vao vector PCR™2.1-Topo (Invitrogen).

Két qua xac dinh trinh tu nucleotide cua san phdm PCR (xem phu luc 4)
da khang dinh doan gen nhan ban 1a mdt trong cic doan chira epitope cia
khang nguyén Cyfra 21-1. Khi so sanh bang phan mén FASTA thi trinh ty
amino axit suy dién cua doan gen da nhan ban co sy trung hop 100% so trinh
tr amino axit cia khang nguyén Cyfra 21-1 di dugc cong b trong Ngan hang
dir liéu qudc té co ma sd: K1C19-HUMAN P08727.

Nghién ctru Cyfra 21-1 v61 vai tro 1a khang nguyén dac hi¢u UTP, chung
t6i quan tdm chii yéu dén phan quyét dinh khang nguyén (epitope) ciia phén tir
nay. Theo mot két qua nghién ciru, st dung cac phan tir khang thé dé nhan ra

ving quyét dinh khang nguyén cua cytokeratin, ngudi ta nhan thiy, ving
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quyét dinh khang nguyén ctia Cyfra 21-1 nam trong khoang axit amin tir 311
dén 368 trén phan tir cytokeratin 19 (Tigbrand T., 1998). Két qua nay ciing
duoc khang dinh trong mét phép thir sir dung hai khang thé don dong: Ks 19.1
(khang thé nhan biét cac amino acid tir vi tri 311 dén 335 trén cytokeratin 19)
va BM19-21 (khang thé nhin biét cdc amino acid tir vi tri 346 dén 367)
(Kazutaka Dohmoto, 2000).

Trén co so trinh ty gen ma hoéa Cyfra 21-1 da dugc xac dinh cling nhu vi
tri ving quyét dinh khang nguyén (epitope) da dugc xac dinh, chiung toi thiét
ké cip moi dé nhan ban va biéu hién doan gen chira ving epitope. Cac mdi
dic hiéu co chira cac enzyme cat han ché Ndel va Xhol dé gan gen Cyfra 21-1
vao cac vi tri trong tng cua vector biéu hién pET-21a(+). Cip mdi biéu hién
duogc thiét ké cu thé nhu sau: ExpcyF: 5'— catatgggeaggtee-3’ ExpeyR: 5°—
ctcgaggtccatgageegetggtac—3°.

Thanh phan cta phan tmg gdm: DNA khuoén, dNTPs, mdi EXPCYF va
EXPCYR, enzyme Tag-DNA polymerase, dung dich dém, dung dich MgCl,,
nude véi ty 1¢ thich hop trong tong thé tich 25 pl. Chu trinh nhiét: 1 chu ky
94°C thoi gian 4 phut; 25 chu ky (94°C thoi gian 30 gidy, 54°C thoi gian 30
gidy, 72°C thoi gian 60 gidy); 72°C thoi gian 5 phat va luu ¢ 4°C. Két qua
kiém tra san pham PCR bang dién di trén gel agarose 0,8% duoc trinh bay
trén hinh 3.60.

Hinh 3.60. Kiém tra két qua PCR trén gel agarose
1: Thang DNA chudn 100 bp
2. 3: San pham PCR

300 bpg

200 bp San pham PCR

Két qua dién di trén gel agarose cho thiy trén dudng chay s6 2 va 3 ¢o
mot bang sang ddm véi kich thude gan 300 bp. Kich thude nay phu hop véi
tinh toan 1y thuyét.
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San pham PCR nay c6 thé xir 1y truc tiép vdi cac enzyme cét gidi han dé
gan tryc tiép vao vector pET-21a(+), tuy nhién, dé dat hiéu qua cao hon chung
t61 d4 tién hanh tach dong phu, nghia 1a san phdm PCR vdi vi tri nhan biét cua
cac enzyme gidi han & 2 dau dugc gin lai vao vector pCR-2.1-TOPO, sau d6
bién nap vao E. coli chung TOP-10 dé nhan nhiéu DNA plasmid.

Gen ma hoa vung quyét dinh khang nguyén cua Cyfra 21-1 (goi tit 1a
gen Cyfra 21-1) dugc chuyén tir vector tich dong sang vector biéu hién gdc
pET-21a(+) nho cac enzyme gidi han Ndel va Xhol va enzyme T4-DNA
ligase. Vector pET-21a(+) mang gen mi hoa Cyfra21-1 duoc chuyén vao E.
coli DH5a..

Chon ngau nhién cc ching bién nap dé tach chiét DNA plasmid mang
san pham PCR, kiém tra cac DNA plasmid bang cac enzyme giGi han, chung
t6i da chon dugc cac plasmid mang mang gen Cyfra 21-1 khi kiém tra bang
cac enzyme gidi han Ndel va Xhol (hinh 3.61).

Hinh 3.61. Két qua cét kiém tra DNA plasmit bang Ndel va

Xhol
Puong chay 1-4: DNA plasmit ctia khuan lac khac nhau da xir

1y bang Ndel va Xhol

<«— San pham cit

Trén anh dién di ta thay cc plasmid da Iya chon khi cit voi cac enzyme
Ndel va Xhol déu xuét hién biang co kich thude thich hop. Nhu vay, c6 thé
khang dinh cac plasmid di chon dugc déu mang gen Cyfra 21-1. Tuy nhién,
can kiém tra khung doc va cac dot bién c6 thé xuat hién trong qué trinh thao
tac chiing t0i di tién hanh x4c dinh trinh tu nucleotide gen Cyfra 21-1 sau khi

gin vao vector biéu hién pET-21a(+). Két qua xac dinh trinh ty nucleotide da
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khéng dinh thanh cong viéc thiét ké vector biéu hién gen Cyfra 21-1, trinh tu
nucleotide va trinh tu amino axit suy dién cu thé :

CATATGGGCAGGTCCGAGGTTACTGACCTGCGGCGCACCCTTCAGGGTCTTGAGATTGAGCTGCAGTCACAGCTG 70
HMGRSEVTDLRRTLGOQGTLTETLIETLTG QSO QL

AGCATGAAAGCTGCCTTGGAAGACACACTGGCAGAAACGGAGGCGCGCTTTGGAGCCCAGCTGGCGCATATCCAG 140
S M K AALEDTULAETEARUE FGAQULAWHTIQ

GCGCTGATCAGCGGTATTGAAGCCCAGCTGGGCGATGTGCGAGCTGATAGTGAGCGGCAGAATCAGGAGTACCAG 210
ALI SGI1EAQLGTDVR RADTSTETRT OQNZ QETVYQ

CGGCTCATGGACCTCGAGCACCACCACCACCACCACTGA 249
R LM DULEWUHWHHHHH*

Két qua phan tich trinh tu amino acid cho thiy doan gen di gin vao
vector biéu hién c6 khung doc va chiéu ding theo tinh toan 1y thuyét. Hon
nita, san pham con dugc gin thém dudi His-tag giup cho viéc tinh sach san
pham trén cot 4i luc Ni-NTA & bude tiép theo duoc dé dang.
3.2.3.2. Két qua biéu hi¢n gen ma héa khang nguyén CYFRA 21-1

Vector biéu hién pET-21a(+) mang gen ma hod ving quyét dinh khang
nguyén Cyfra21-1 dugc bién nap vao ching E. coli BL21 (DE3) dé biéu hién.
Chung E. coli BL21(DE3) duoc nudi ciy trong mdi truong LB 1ong chira 100
w/ml Ampicillin.

Té bao duoc nudi qua dém & diéu kién lic nhe 200 vong/phit, 37°C. Bd
sung 1% dich nudi qua dém vao méi truong mai va nudi tiép cho dén khi dat
ODggo= 0,6. Thu mot phﬁn dich nuoi dé 1am mau trude cam ung, phﬁn con lai
cam tng bang IPTG véi nong d6 1 mM.

Mau khéng cam tmg va cam tng duoc nudi lic trong cung diéu kién, lic
200 vong/phut, ¢ 37°C, thu mau dé phan tich sau thoi gian nudi lan luot 13 2 h,
3 h, 5 hva20h. Téc do sinh trudong cia té bao chira vector tai to hop dudi tac

dong cua chit cam ung duogc thé hién & hinh 3.62 va bang 3.15.
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Bang 3. 15. Két qua ODgq dich nudi biéu hién

Dwong cong sinh trwong OD.on Thoi gian San
] > — Khéng bd B& sun o khi bd Sung
5 —— B6 sung IPTG —=— Khéng b sung IPTG sung [PTG IPTG (lmM) IPTG (h)
4
§ 3 0.8 0.8 0
o
2 1.74 1.28 2
N 1.97 1.42 3
0 2.48 1.57 5
0 5 10 15 20 25 414 509 >
Thai gian [h]

Hinh 3.62. Duong cong sinh truéng cua
F.coli chira vector tai to hon.

Luong té bao cia miu c6 cam ung ting 1én nhanh chéng so véi miu
khong cam g sau thoi gian nudi thich hop. Té bao thu tai cac thoi diém khéc
nhau duogc xtr 1y dé kiém tra trén gel polyacrylamide theo phuong phap cua
Laemmli (hinh 3.63).

123,858 7,8 9M Hinh3.63. Két qua biéu hién protein tai t6 hop

F : 1: Mau treéc cam ing
' 2 = 2,4, 6,8: Mau trudc cam ung sau 2h, 3h, 5Shva 20h
! - ™ 3,5,7,9: Mdu cam vmg bang IPTG sau 2 h, 3 h, 5 h
:
-1 - = -

va 20 h
- - M. lysozyme, 14 kDa

Theo tinh toan, doan Cyfra 21-1 ma chuing t6i thu nhan cé kich thudc
hon 8 kDa, s& c6 bang thap hon Lysozyme (14 kDa). Trén ban dién di, trir
duong chay s6 1 12 miu trudc cam ung, con cac mau khong cam tmg va cd
cam tng dugc xép theo cip cung thoi gian thu mau (2 h, 3 h, 5 h, 20 h). Tu
anh dién di ta thiy: tat ca cac mau dugc cam ung bang IPTG déu xuat hién
mot bang thip hon lysozyme rat ddm so véi mau khong cam tng. Tuy nhién,

dé khang dinh bang protein mdi xuit hién sau khi cam tmg IPTG c6 phai 1a
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san pham Cyfra 21-1 hay khong, chiing t6i da tién hanh tinh ché bang sic ky
ai luc trén cot Ni-NTA agarose. Két qua tinh sach duogc kiém tra bé“mg dién di

trén gel polyacrylamide (hinh 3.64).

1 2 3 4 5
: = < 116kDa " R .
t - = Hinh 3.64. Kiém tra san pham sau tinh sach
— < 45KD . .
3 - é 30 kD: 1, 2: san pham trudc khi tinh sach

< 144kDa 3. San phém duoc tinh sach trén c6t Ni-NTA 1an thir nhat
* e e 4— Cyfra2l-1 4, San phém duoc tinh sach trén cot Ni-NTA 1an tha hai.

5. Chi thi phéan t protein

>p

Két qua dién di cho théy, san phém sau khi tinh sach lan tht hai trén cot
Ni-NTA xuit hién mot bang véi kich thudc phan tir 16n hon 8 kDa. Nhu viy,
san pham duoc biéu hién sau khi cam tng bang IPTG 13 san pham cua gen
ving quyét dinh khang nguyén Cyfra21-1 can thu nhan. Két luan nay ciing
duoc ung ho boi két qua phén tich khéi ph.

Trong qué trinh phén tich khdi pho, san pham s& duge xir Iy boi trypsin.
Nhu vay, néu san pham sau tinh sach trén cot sic ky Ni-NTA ma ching t6i
thu dugc 13 quyét dinh khang nguyén Cyfra 21-1 thi khi xir Iy v6i trypsin s&
dugce cit thanh cac manh co kich thuée khac nhau.

Theo 1y thuyét, trypsin s& cit protein tai cac vi tri sau axit amin Arginine
(R) va Lysine (K). Nhu vy, néu protein nhin duoc trong thi nghiém biéu hién
& trén that sy 1a doan quyét dinh khang nguyén Cyfra 21-1 véi trinh tu céac
amino acid:
MGRSEVTDLRRTLQGLEIELQSQLSMKAALEDTLAETEARFGAQLAHI
QALISGIEAQLGDVRADSERQNQEYQRLMDLEHHHHHH thi khi xu ly
v6i Trypsin nhan dugc cac manh peptide voi khéi luong tuwong tng (bang

3.16) nhu sau:
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Bang 3.16. Két qua xtr Iy doan Cyfra 21-1 bang trypsin theo tinh toan 1y thuyét

Vi tri ciit Cac manh peptide nhian dwgc S6 amino acid | Khéi lwong (kDa)

3 MGR 3 362.447
| 10 | SEVIDLR | 7 | 818.882
\ 1 | R ] 1 174.203
\ 27 |  TLQGLEIELQSQLSMK ] 16 | 1818.115
\ 40 | AALEDTLAETEAR | 13| 1389.482
| 63 | FGAQLAHIQALISGIEAQLGDVR | 23 | 2407.755
\ 68 | ADSER \ 5 | 576.564
| 75 | QNQEYQR | 7 | 964.990
| 8 | LMDLEHHHHHH | 1| 1442.577

Két qua thuc nhan dugc sau khi phan tich khdi pho (hinh 3.65 va bang
3.17) cho théy cac manh phan tir (cac doan peptide) dugc nhan dién trung 1dp

hoan toan véi tinh toan 1y thuyét.

ap. 1851570

30 4 488.1575
283.1749

20 A
B01.25870

50%.2113 rJS?E.BBH,?Dﬁ!QMD
' Ty T AT | T

200 300 400 S00 BDID T-'DID SDID p=lulu} 1000 1400 12‘00 13‘00
Hinh 3.65. Két qua phan tich khoi phd ctia san pham gen bicu
hién trong E. coli.

ny 244 0821

Bang 3.17. Két qua thuc té nhan duoc sau khi phan tich khéi phé

Vi trf vt Tenﬂ enzyme Trinh tw peptide nlian dugc theo ly Chidu dai Kh().l lwong
str dung thuyet peptide [Da]

3 Trypsin 3 362.447
10 Trypsin SEVTDLR 7 818.882
11 Trypsin R 1 174.203
27 Trypsin TLQGLEIELQSQLSMK 16 1818.115
40 Trypsin AALEDTLAETEAR 13 1389.482
63 Trypsin FGAQLAHIQALISGIEAQLGDVR 23 2407.755
68 Trypsin ADSER 5 576.564
75 Trypsin QNQEYQR 7 964.990
86 LMDLEHHHHHH 11 1442.577
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Nhu véy, San phidm gen tai to hop dugc biéu hién va tinh sach chinh 13
quyét dinh khang nguyén ung thu phdi Cyfra 21-1. Khang nguyén nhan dugc
sau sic ky trén cot Ni-NTA dam bao dd tinh sach can thiét cho céc nghién clru

gay mién dich cho ga va tién hanh céc thi nghiém mién dich tiép theo.
3.2.4. Két qua gay mién dich ga thi nghiém bang CYFRA 21-1

Quy trinh gay mién dich ¢ ga dugc tién hanh nhu sau: 3 con ga dugc gay
mién dich theo phuong phap ctia Nader S. va William A.F., (1998) véi khang
nguyén tai to hop Cyfra 21-1.

Quyét dinh khang nguyén Cyfra21-1 da tinh sach dugc tron véi ta duge
(lan dau dung dich khang nguyén duoc tréon véi complete Freund's adjuvant
va céc 1an sau v6i incomplete Freund's adjuvant theo ti 16 1:1) va tiém dudi da
4 1an, cach nhau 1 tuan. Trudc khi giét ga dé liy tuy va lach tich RNA, céc
mau huyét thanh ga duoc kiém tra dap tng mién dich bang k§ thuat ELISA.

Két qua xac dinh dap tng mién dich cta ga di giy mién dich vé&i quyét
dinh khang nguyén Cyfra21-1 trinh bay trén hinh 3.66; hinh 3.67; bang 3.18;
bang 3.19
Bang 3.18. Két qua dap tmg mién dich & ga trudc khi gdy mién dich lan thu 4

1 2 3 4 5
A 2,015 1,35 1,461 0,484 0,044
B 0,913 0,705 0,789 0,531 0,046
C 0,525 0,247 0,544 0,228 0,046
D 0,168 0,081 0,226 0,097 0,045

1, 2,3: Cdc giéng chita huyét thanh ciia timg con ga da gdy mién dich trude
khi gy mién dich thir 4. 4: Giéng chira mau huyét thanh ga khéng gdy mién dich véi
khdng nguyén Cyfra 21-1. 5: Giéng khéng c6 huyét thanh ga. A: huyét thanh khéng
pha lodng. B huyét thanh pha lodng 10 lan; C: huyét thanh pha lodng 100 lan va D:
huyét thanh pha lodng 1000 lan.
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Hinh 3.66. Két qua xac dinh dap

15 @ Chicken Serum l'rng micn , dlCh C}:la ga: bang

' m Chicken Serum/10 ELISA trudc khi gay mién dich
0 Chicken Serum /100 A ’

i lan thu 4

0 Chicken Serum/1000
o EEE
0 4

Ga1 Ga2 Gas Ga4 BC(-)

Bang 3.19. Két qua xéac dinh dap ing mién dich cua ga bang ELISA trudc khi 1dy
tuy xuwong va lach

1 2 3 4 5
C 2,714 2,029 2,133 0,5 0,059
D 0,433 0,438 0,544 0,162 0,057

1, 2, 3: Cdc giéng chira huyét thanh cia tirng con ga di gdy mién dich trude
khi ldy tup xwong va lach d@é tich RNA. 4: Giéng chitra mau huyét thanh ga khéng
gdy mién dich véi quyét dinh khing nguyén Cyfra2l-1. 5: Giéng khong cé huyét
thanh ga. C: huyét thanh pha lodng 100 lan va D: huyét thanh pha lodng 1000 lan.

3
25 L] Hinh 3.67. Két qua xac dinh
dap ung mién dich cua ga

21 o N . 1A )
] I Chicken Serum /100 bﬁng ELISA truoc khl lay tuy
] m Cricken Serum1000 | ¥y g va lach
14
051
0 . . . I—L_'_l
1 Ga2 Gas Ga4 BC(-)

Ga

Két qua & cac hinh 3.66; hinh 3.67; bang 3.18; bang 3.19 cho thay cac ga
sau khi gy mién dich v6i quyét dinh khang nguyén Cyfra 21-1 ¢6 su dép ung
mién dich tot, dic biét sau 1an gay mién dich thir 4.

Két qua xac dinh dap ung mién dich (hinh 3.66 va bang 3.19) cho thiy
cac ga gdy mién dich bang quyét dinh khiang nguyén Cyfra 21-1 sau lan tht 4
1a rat cao. Miu huyét thanh pha lodng 1000 1an van cho két qua khac biét rd
rét véi miu dbi chimg. Piéu d6 c6 nghia 1a phan Gmg dap ung mién dich ¢ ga

khi gdy mién dich v&i quyét dinh khang nguyén Cyfra 21-1 1a rét t6t.
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Nhu vy, gy mién dich ga véi protein (peptide) c6 ngudn gde tir dong
vy c¢6 v s& cho dép tmg mién dich cao. Két qua gdy mién dich ga véi cac
khéng nguyén khic nhu khang nguyén HER2, khang nguyén CD33 c6 ban
chat tir nguoi ciing cho cac két qua twong tu. Két qua cta ching t6i thu duoc
phu hop voi két qua ma Jos Raats va cong sy (2003) khi gy mién dich ga truc
tiép bang cic haptens dé tao khang thé don dong cé ban chét tir ga hoic
Jennifer va cong su (2000) da gay mién dich ga truc tiép bang cac peptide dé
tao thu vién cac khang thé c6 ban chét tir ga.

Két qua xac dinh dap ung mién dich cia ga dd gy mién dich voi quyét
dinh khang nguyén Cyfra21-1 trinh bay trén hinh 3.68; hinh 3.69 va bang
3.20; bang 3.21.

Bang 3.20. Két qua xac dinh dap ung mién dich cua ga trudc khi gdy mién

dich 1an tht 4

A 22015 L35S 1,461 0,484 0,044
B 0,913 0,705 0,789 0,531 0,046
C 10525 0247 0,544 0,228 0,046
D 0,168 0081 0,226 0,097 0,045

1, 2,3: Cdc giéng chita huyét thanh cia timg con ga da gdy mién dich
truée khi gdy mién dich thir 4. 4: Giéng chita mau huyét thanh ga khong gdy
mién dich véi khang nguyén Cyfra2l-1. 5: Giéng khéng c6 huyét thanh ga. A:
huyét thanh khéng pha loang. B huyét thanh pha lodang 10 lan; C: huyét thanh
pha lodng 100 lan va D: huyét thanh pha lodng 1000 lan.

25

24

@ Chicken Serum

_I I Chicken Serum/10 Hinh 3.68. Két qua xac dinh
Dhicken Seum /100 | ¢ap rng mién dich cua ga trude

1 —‘ 0 Chicken Serum/1000 . X . A
. I i ' khi gdy mién dich lan thir 4
0 4

Ga1 Ga2 Ga3 Ga4 BC(-)

1,5 1
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Bang 3.21. Két qua xéac dinh dap ing mién dich ciia ga bang ELISA

1 2
C 2,714 2,029
D 0,433 0,438

1, 2, 3: Cdc giéng chira huyét thanh cia tirng con ga da gdy mién dich trude
khi ldy tup xwong va lach d@é tach RNA. 4: Giéng chira mau huyét thanh ga khéng
gdy mién dich véi quyét dinh khing nguyén Cyfra2l-1. 5: Giéng khéng cé huyét
thanh ga. C: huyét thanh pha loang 100 lan va D: huyét thanh pha loang 1000 lan.

3

2,54
24
1,51

—| Hinh 3.69. Két qua xac

monckensenm/i00 || dinh dap ung mién dich
 Chicken Serum/1000 ; :

_ ]

ctia ga trude khi lay tuy
xuong va lach

Két qua & cac hinh 3.61; hinh 3.62 va cac bang 3.20; bang 3.21 cho thiy
cac ga sau khi gy mién dich véi quyét dinh khang nguyén Cyfra 21-1 ¢6 sy
dap tng mién dich tot, dic biét sau 1an gdy mién dich thu 4.

Két qua xac dinh dap tmg mién dich (hinh 3.62 va bang 3.21) cho thiy
cac ga gdy mién dich bang quyét dinh khang nguyén Cyfra 21-1 sau lan thu 4
1a rat cao. Mau huyét thanh pha lodng 1000 lan van cho két qua khac biét o
rét v6i mau ddi chimg. Diéu d6 c6 nghia 1a phan tmg dap Gmg mién dich & ga
khi gdy mién dich v6i quyét dinh khang nguyén Cyfra21-1 14 rat tét.

Két qua gay mién dich ga véi cac khang nguyén khac nhu khang nguyén
HER?2, khang nguyén CD33 c¢6 ban chat tir ngudi cling cho cac két qua tuong
tur. Két qua cta chung toi thu duoc phu hop voi két qua ma Jos Raats va cong
su (2003) khi gay mién dich ga truc tiép bang cac haptens dé tao khang thé
don dong c6 ban chét tir ga hodc Jennifer va cong su (2000) da gdy mién dich

ga tryc tiép bang cac peptide dé tao thu vién cac khang thé c6 ban chat tir ga.
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3.2.5. Két qua thu khang thé dic hiéu khang nguyén CYFRA 21-1

Pé thu nhan khang thé dic hiéu epitope khang nguyén Cyfra21-1, chiing
t6i da tach dong gen mi hoa khang thé dic hiéu khang nguyén di giy mién
dich tir t& bao tay xuwong va té bao lach cia ga. Tao thu vién cac scFv cua
khang thé ga, sang loc, chon lya cac khang thé ga co6 ai luc cao voi khang
nguyén da gay mién dich, xac dinh trinh tu nucleotide ctia gen ma hoa khang
thé dd hiéu khang nguyén. Thiét ké vecto biéu hién khang thé ¢ E. coli, tinh
sach va xac dinh ciu tric va dic tinh cta khang thé. Cac quy trinh thyc hién
nhing ndi dung nghién ctru trén nhu trinh bay ¢ phan phwong phap.
3.2.5.1. Két qua tach dong gen mi hoa khang thé diic hiéu CYFRA 21-1

Tach RNA va nhan ban gen ma hoa khang thé ga dic hiéu Cyfra21-1:
Tuy xwong va lach cta ga sau khi gdy mién dich véi khang nguyén Cyfra 21-1
duoc stir dung 1am nguyén liéu tach chiét RNA tong s (hinh 3.70). Sir dung
20 ug RNA véi primer oligo(dT) dé tao cDNA.

Két qua nhan ban cac doan gen ma hoa vung bién d6i ctia khang thé ga
dic hiéu epitope khang nguyén tai to hop Cyfra 21-1 bang k¥ thuat RT-PCR
duogc trinh bay trén hinh 3.71.

== " "< San phim RT-PCR

Hinh 3.70. Di¢n di 46 RNA tong s0 Hinh 3.71. Kidm tra san phdm RT-PCR

1. RNA tach tir tuy xuong ga dd gdy  1: Chi thi phan tir DNA 1 kb (Fermentas)
mién dich véi Cyfra 21-1 2: Gen mé hoa ving bién ddi chudi ning (Vi)
2. RNA tach tir lach ga da gay mién 3: Gen ma héa ving bién d6i chudi nhe (V1)
dich véi Cyfra 21-1
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Két qua ndi ghép gen ma hoa ving bién d6i Vi v6i Vi bang phan ung

PCR tao gen tai to hop scFv dugc trinh bay trén hinh 3.72.

Hinh 3.72. Pién di do san pham nbi
ghép Vy-V bang PCR dé tao scFv
| San pham PCR vong 2 o
“néi ghép Vi-Vi 1. Chi thi phan tir

2. San pham PCR

San pham PCR ndi ghép V-V, duoc gin vao vector pHEN? tai vj tri
nhan biét ctua enzyme cit han ché Sfil (ggcennnnnggec). Vector nhan dugc
mang gen ma hoa ving bién ddi cua khang thé ga (Vi-Vy) duoc bién nap vao
E. coli ching TG1 dé nhan va thu nhan luong 16n DNA-phagemid. Két qua
thu nhan cac dong té bao E. coli chung TG1 mang vector chira gen ma hoa

vung bién ddi cta khang thé ga (Vy-V1) duoc trinh bay trén hinh 3.73.

Hinh 3.73. Dia nudi cdy cac dong
té bao mang vector chita gen ma
hoa ving bién doi cia khang thé
ga (VH-VL).

Tao phage biéu 16 khang thé scFv (khang thé phage)

Thu nhén ngiu nhién 24 dong (khuan lac) té bao E. coli TG1 tir cac dia
bién nap ¢ trén va nudi trong 100 ul méi truong 2xTY (gdm 16g Typtone, 10g
Yeast Extract va 5g NaCl trong 1 lit nude) chira 100 pg/ml ampicillin va 1%
glucose. Nudi lic & 37°C qua dém, sau d6 bd sung 100 ml méi trudng 2xTY
chtra 100 pg/ml Ampicillin va 1% glucose va nudi cho t61 khi dat ODggo = 0,5
(khoang 2 gi0).
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Gay nhiém cac té bao E. coli trong dich nudi cay voi helper phage M13-
K07 (BioLab) theo ty 18 1:20 (sb té bao vi khuan: sb hat helper phage, v6i udc
luong 1 ODggo = 8 x 10° té bao/ml).

Tiép tuc nudi khong lac trong bé nuée & 37°C voi thoi gian khoang 30
phat. Ly tam 3.300 g trong 10 phut. Can ly tam dugc hoa trong 50 ml moi
truong 2xTY chua 100 pg/ml Ampicillin va 25 pg/ml Kanamycin va nudi u
lic qua dém ¢ 37°C. Ly tdm 10.800 x g trong 10 phut hodc 3.300 x g trong 30
phat. Thém 1/5 thé tich PEG/NaCl (20% Polyethylene glycol 6.000 va 2,5 M
NaCl) vao phan dich ly tim. Tron déu va dé tia & 4°C, thoi gian 1 gid. Ly tim
10 800 g trong 10 phut hoac 3.300 g trong 30 phut. Loai bo dich ly tam, ly
tam nhanh va loai bé hoan toan dich ly tam.

Hoa cin ly tam trong 2 ml PBS va ly tim 11.600 g trong 10 phut dé loai
b6 hoan toan xac té bao. Dich ly tdm thu duogc 1a dich phage biéu 16 scFv trén
bé mat. Tuy nhién, dé thu nhan khang thé phage dic hiéu c6 kha ning nhan
biét va gan két voi quyét dinh khang nguyén, can tién hanh kiém tra bang k¥
thuat ELISA.

Sang loc cac khang thé phage c6 ai lwe cao v6i khang nguyén dich

St dung 100 pl dich khang nguyén (trong truong hop nay la quyét dinh
khang nguyén Cyfra 21-1) tai t6 hop (100 ng) cho vao mdi giéng cua khay thir
96 giéng, phu khay qua dém & nhiét d6 phong. Rura khay 5 1an véi PBS, 1am
kho trén gidy tham. B sung vao mdi giéng 300 ul MPBS, 1 2 gio & 37°C, rira
5 1an véi PBS, lam kho.

Thém 100 pl khang thé phage vao mdi giéng, G 90 phut & nhiét do
phong. Rira 5 1an voi T-PBS (PBS, Tween 20), 5 lan véi PBS. B6 sung 100 pl
khang thé cong hop anti-M13, dé 90 phut & nhiét d6 phong. Rua 5 1an véi T-
PBS, 5 lan voi PBS. B6 sung vao mdi giéng 100 pul TMB, dé 10 phit & nhiét
d6 phong. B6 sung 50 ul H,SO4 nong do 1 N. Xac dinh d6 hap thu tai budc
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song 450 nm dé chon cac phage mang khang thé dic hiéu mong mudn. Két
qua sang loc mot sb dong té bao biéu 16 khang thé phage duoc trinh bay trén
hinh 3.74 va bang 3.22.

Bang 3.22. Két qua sang loc cac dong biéu 16 khang thé dic hiéu Cyfra 21-1

Cac dong bieu Cac dong biéu 1o
16 khéng thé OD (450-650) khang thé OD (450-650)
Clonel 0,066 Clonel3 0,084
Clone2 0,141 Clonel4 0,128
Clone3 0,074 Clonel5 0,058
Clone4 0,069 Clonel6 0,065
Clone5 0,06 Clonel?7 0,074
Clone6 0,071 Clonel8 0,085
Clone7 0,202 Clonel9 0,063
Clone8 0,072 Clone20 0,055
Clone9 0,075 Clone21 0,08
Clonel0 0,098 Clone22 0,147
Clonell 0,054 Clone23 0,069
Clonel2 0,089 Clone24 0,067

0,25

0,2 M

0,15

0,1

IR il

Hinh 3.74. Két qua chon cac dong mang khang thé dac hiéu Cyfra21-1

Két qua ¢ bang 3.22 va hinh 3.74 cho dong mang khang thé s6 7 (clone
7) ¢6 ai luc cao nhat trong s6 cac dong da sang loc. Vi vy, dong sd 7 duoc

chon lya cho viéc xac dinh trinh ty cling nhu c4c thi nghiém tiép theo.
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Xac dinh trinh ty gen mi héa khang thé dic hi¢u epitope ciia Cyfra 21-1

Két qua xac dinh trinh tu nucleotide ciia gen ma hoa scFv khang thé dic

hi¢u epitope khang nguyén Cyfra 21-1 (thuc hi¢én nhu quy trinh da trinh bay &

phan phuong phap) dugc trinh bay trén hinh 3.75 (xem Phu luc 4)

GGTGTCAGCGAACCCGGGAGAACCGTCGAGATCACCTGCTCCGGGGGTGGTAGCAGCAAC
G v S EPGRTVEILIl T CSS GGG S S N
TACTATGGCTGGTACCAGCAGAAGGCACCTGGCAGTGCCCCTGTCAGTCTGATCTATGCT
Y Y G WY Q Q K AP G S APV S L 1Y A
AACACCAACAGACCCTCAAACATCCCTTCACGATTCTCCGGTTCTGGATCCGGCTCCACA
NTNRPSNIPSRFSGS G S G ST
AACACATTAACCATCACTGGGGTCCAAGCCGACGACGAGGCTGTCTATTTCTGTGGGAGT
N T L T I TGV Q ADUIDEAVY F CG S
GGAGACGGCAGTTATTCTGGTATATTTGGGGCCGGGACAACCCCGACCGTCCTAGGTCAG
G b6 SY SGI FGAGTTUPTV L G Q
TCCTCTAGATCTTCCGCCGTGACGTTGGACGAGTCCGGGGGCGGCCTCCAGACGCCCAGA
S S RSSAV TULUIDESGGGL QTP R
GGAGCGCTCAGCCTCGTCTGCAAGGCCTCCGGGTTCACCTTCAGTGACCGTGGCATGTTC
G AL SLVCKASGZFTZFSDIRGMF
TGGGTGCGACAGGCGCCCGGCAAGGGGCTGGAGTTCGTCGCTGAAATTACCAAGGATGGT
W Vv R Q AP G K G L EFV A E 1 TK DG
GGTGGCACATGGTACGGGTCGGCGGTGAAGGGCCGTGCCACCATCTCGAGGGACAACGGG
G G T WY GS AV KGRATI SR DNG
CAGAGCACAGTGAGGCTGCAGCTGAACAACCTCAGGGCTGAGGACACCGGCATCTACTGC
Q S TV RLOQLNNILRAEDTG 1 Y C
TGCGCCAAACCTGCTGGTTATTGTTGGTATGGTGATTGTGGTGGTTGGATCGACGCATGG
c AKPAGYCWYGDI CGGW 1T D AW
GGCCACGGGACCGAAGTCATCGTCTCCTCCACTAGTGGCCAGGCCAGACCAGATCCTCAT

G H GTEVI1 VSSTSGQARPDPH

Hinh 3.75. Trinh tu nucleotde va trinh ty amino acid suy dién cua scFv

dac hi¢u epitope Cyfra 21-1

3.2.5.2. Két qua biéu hién va tinh sach khang thé dic hiéu CYFRA 21-1

60

120

180

240

300

360

420

480

540

600

660

720

Két qua biéu hién gen mi héa khang thé dic hiéu epitope cua khang

nguyén Cyfra21-1 duoc trinh bay trén hinh 3.76. Két qua dién di cho thiy ¢

mau sau khi cam tmg bang IPTG c6 xuat hién mot bing khéc biét so v&i miu

trudc khi cam ung va c6 kich thudc khoang 20 kDa.
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Anti-Cyfra21-1 =
22k, ¥

=<4 30kDa

<4+—720 1kDa

Hinh 3.76. Két qua kiém tra dién di sy biéu hién gen ma hoa khang thé dic
hiéu Cyfra 21-1
1: Khong cam tng; 2,3: Cam tng véi ndng d6 IPTG 0,6mM
5: Protein ladders

San phém sau khi biéu hién duoc tinh sach trén cot sic ky ai luc (cot Ni-
NTA). Qua trinh tinh sach dugc thuc hién theo quy trinh da miéu ta & phén
phuong phéap. Két qua tinh sach cho thay sau khi sic ky, thi trén ban dién di
chi xuét hién bang co kich thudc trén 20 kDa (hinh 3.77).

1 2 3 4

25 kDa
Khang thé sau - 1
khi tinh sach -
- 18 kDa
—
-

Hinh 3.77. Kiém tra khang thé dic hiéu Cyfra 21-1 sau tinh sach

1, 2: Mau sau khi tinh sach trén cot Ni-NTA;
3: Protein ladders; 4: Mau trudc khi tinh sach trén cot sic ky Ni-NTA

Cac duong chay sb6 1 va sd 2 trén hinh 3.77 1 twong Gng véi cic phan
doan trong sdc ky ai luc trén cdt Ni-NTA. Nhu vay, co thé khéng dinh viéc
tinh sach khang thé dic hiéu Cyfra 21-1 trén cot Ni-NTA dat két qua tot, chi

xuat hi¢n mét bang dam trén dién di do.
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3.2.6. Két qua tao KIT dinh lwong khang nguyén CYFRA 21-1

KIT dinh luong khang nguyén Cyfra 21-1 trong ung thu phdi ciing duoc
thuc hién nhu ddi v6i truong hop tao KIT dinh lwong khang nguyén HER2
trong ung thu vi. Cac budce thue hién bao gdm: (i) tao cac phage biéu 16 scFv
ctia khang thé dic hiéu Cyfra 21-1; (ii) gin khang thé dic hiéu Cyfra 21-1 1én
cac giéng khay thir; (iii) B6 sung cac phage biéu 16 scFv dic hiéu Cyfra 21-1
dé tao phirc hop khang thé-khang nguyén-scFv trén phage; (iv) Thuy giai cac
DNA-phage dé lam khuon dé dinh lugng bang real-time PCR

Pé tién hanh phan tich dinh luong khang nguyén Cyfra 21-1 trong céc
mau phan tich, can xay dung dudng chuan ndng d6. Bé danh gia do dic hiéu
cua phan ung so véi viéc st dung SYBR green I, chiing t6i si dung probe
N°115 cua Hang Roche dé thuc hién Real-time PCR. Cu thé ching t61 da st
dung cap mdi dic hiéu dé khuéch dai doan ma hoa scFv cua khang thé dic
hiéu Cyfra 21-1 va probe Nol15 (trinh tir ctia proble gacccaga va trinh tu mdi
la. CyfprobF:5"-ggcggtagtgcacttgaga-3® CyfprobR:5"-
aagggtgacaggtgaggaga-3" duogc sit dung dé khuéch dai doan DNA
ma hoa cho scFv di gin trong hé gen cua phage (hinh 3.78) va cac thanh phan
phan mg con c6 0.5 pl QuantiTect RT Mix, 5 ul DNA khudn (dich thuy giai
phage); 1 pl Uracil-N-glycosylase, heat-labile, 17,5 pl RNase-free water. Mau
d6i chirg 4m tinh khong chira DNA khuon.

Primer CyfprobF Probe N°115 (Roche) Primer CyfprobR

gocggtagtgcacttogana dgaggagtggacagtgggas
aggtogctctggcyotagtocacttgagattgtgatygacccagactccactctcctcacctgtcacccttggacagccan
83 462

DPoan DNA duoc khuéch dai trong real-time PCR

Hinh 3.78. So d6 mai, probe va doan DNA dwoc khuéch dai trong phan ung dinh
luong khang nguyén Cyfra 21-1

Chu trinh nhiét ctia phan tng gém: 94°C trong 5 phut, sau d6 50 chu ky:
95°C thoi gian 45 gidy, 55°C thoi gian 70 gidy. Mdi miu duoc lap lai 2 lan,
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cac mau co ky hi¢u S1, S2, S3, S 4, S5 1a céc mau chuin cé néng do khang
nguyén xac dinh. Cac mau con lai 1a cac mau huyét thanh cta bénh nhan da
dugc pha lodng (pha lodng 100 lan). Két qua dinh lwong Cyfra 21-1 duoc
trinh bay trén hinh 3.79 va bang 3.23

Samples | N
Include | Colar| Pos | Mame CP Amplification Curves
¥ E 13 KM 3720
¥l M 14 Repl ofKN1 3085
v 15 HT1 3962
¥ M 16 Repl ofHT1 >45.00 -
v, MW 17 HI2 4070 2
¥l W 18 Repl ofHT2 4041 o
¥ W 13 HI3 4218 8
¥ B 20 ReplofHT3 40.4 ]
v 21 HT4 40.61 =
¥ M 22 ReplofHT4 39.04 2
¥ W 23 HTS 41.80
¥ M 24 Repl ofHTS 41.38
v, H > BL 41.19
¥l M 2 ReplofBL w005 |l
i 2 4 6 5101214 1615202224 2625 303234 36334042 4445435
< > Cycles
= =
Samples Mean Cp STDCp | Meanconc | STD conc = Standard Curve
1,2 10.82 228 1.24E0 1.73E0
3.4 2790 019 1.01E6 1.60E5 -
5§ 2264 0.04 1.34E7 2535 i S
7.8 2101 008 B34E7 2196 S L [
9,10 16.05 018 11963 1.0%E8 ot £ 20
11,12 12.46 [ili} 9939 336E7 Efierey: 1003 E
12,14 803 117 E13E0 7.37E0 & 15 ”\\
15,16 4231 380 1,331 1,881 |
17.18 4055 021 5892 20462 z 2 % % 7
19,20 41.28 1.24 3BE-2 4932 CRBConciatiation
21,22 19.83 1.1 364E1 44261 |
23,24 4159 030 1062 BIE3 (T
25,26 40.62 0.80 75EE-2 TA7E2 Analysis Notes

Hinh 3.79. Két qua dinh luong Cyfra 21-1 trong cac mau huyét thanh

Bang 3.23. Két qua dinh luong Cyfra 21-1 trong cac mau huyét thanh

Mau Gia tri CP Nong d6 khang nguyén Cyfra 21-1
KN1 38,03 6,13 E
HTI 42,31 1,33 E”
HT2 40,55 589 E~
HT3 41,28 3,84 B
HT4 39,83 3,64 E"
HT5 41,59 1,02 E*
BL 40,62 7,56 E*

Ky thuat real-time PCR v&i probe N°115 ctiia Hang Roche (hinh 3.78) 1a

rat dic hiéu, cho phép dinh luong chinh x4c ham luong cyfra 21-1 trong cac
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mau huyét thanh da phéan tich. Pé kiém nghiém d¢ nhay va d6 dic hiéu cia
Kit dinh lugng khang nguyén Cyfra 21-1 chiing toi d4 tién hanh thir nghiém
trén cac mau huyét thanh bénh nhan di xac dinh 13 ung thu phdi (miu do
Bénh Vién A cung cip ngay 16 thang 8 nam 2009). Két qua duoc trinh bay
trén hinh 3.80.

5 amples Riesults Amplification Curves
Ine... | Colar P M. CF Concentration aal
v W 1 HT1 2972 [1.11ER] 34
v 2 HT2 29F81 [1.24E5] g 215
v [ 3 HT3 2958 [1.28E5] % 27]
v Wl 4 HT4 3097 [3.07E4] % 12:3:
v [ &5 HTG 4000 [>1.44E-1] 15
v [ E PES 4000 [»7.44E-1] = 101?
v [l 7 KN 28.80 [2.B7ER] 03]
v 8 H20 4000 »1.44E-1 __—_f
2 4 B B 1012 14 1618 20 22 24 26 25 30 32 34 35 36 40 42 44
Cycles
—
Két qua dinh lwong Cyfra 21-1 tandard Gurve (Cyfra_stdprobe115_240709
HT1: 1,11 ES (83 ng/ml)
HT2: 1,24 ES (92,9 ng/ml) Ezs'
HT3: 1,28 E5 (95,9 ng/ml) i g
HT4:3,07E4 (22,9 ng/ml) L
HTS: 1,44 E-1 (> 1,2 ng/ml) , , , , ,
& 7 8 a 10
Log Concentration

Hinh 3.80. Két qua dinh lugng Cyfra 21-1 trong cic mau huyét thanh 16/8/2009

Cac miu HT1, HT2, HT3, HT4 déu c6 luong khang nguyén Cyfra 21-1 cao hon ngudng
(2,3 ng/ml) rat nhiéu. Trong khi d6 mau huyét thanh HTS (mAu huyét thanh ctia nguoi khoe
khong bi bénh) c6 luong khang nguyén Cyfra 21-1 rat thip (dudi ngudng)

3.2.7. Két qua tao gen khang thé dang ghép dic hiéu CYFRA 21-1

Gen ma hoa khang thé tai t6 hop ma hoa cho khang thé dang ghép dic
hiéu khang nguyén Cyfra 21-1 ciing dugc thiét ké theo mo hinh gidng nhu da
thiét ké gen ma hoa khang thé dang ghép dic hiéu khang nguyén HER2 trong
ung thu va. Tuy nhién, chi c6 khac biét 1a thay vi sit dung doan gen ma hoa

scFv dac hi¢u khang nguyén HER2 thi trong truong hgp nay st dung doan
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gen ma hda scFv dac hiéu cho mgt trong cac epitope cuia khang nguyén Cyfra
21-1 dé gén voi gen ma hoa cho cac ving hang dinh CH2-CH3 cua khang thé
c6 ban chat cua ngudi, tiép theo 14 gen ma hoa cho ving hCBD ciing ¢6 ban
chat tir nguoi. Gen tai to hop sau khi tao ra duoc lap rap vao vecto biéu hién
va biéu hién trong Bacillus megaterium.

Két qua biéu hién va tinh sach khang thé dang ghép dic hiéu khang
nguyén Cyfra 21-1 dugc trinh bay trén hinh 3.81.

#= 70 kDa

60 kDa

1]

Hinh 3.81. Biéu hién khang thé dang ghép didc hiéu Cyfra 21-1 trong B. megaterium
A. Tao protoplast dé chuyén gen; B. Cac té bao d bién nap nuéi cdy trén méi trudng chon
loc; C. Két qua kiém tra sy biéu hién cta gen tai to hop dang ghép dic hiéu Cyfra 21-1. Cac

duong chay sd 1-4 trén hinh 3.81. C 14 sy biéu hién cta gen & cac diéu kién khac nhau.

Két qua ¢ hinh 3.81 cho thiy chung t6i di tao dugc protoplast (hinh 3.81
A) va thu duoc cac té bao bién nap (hinh 3.81 B). Trén hinh 3.81. C chi ¢6
duong chay sb 2 xuat hién bang sang, trong d6 c6 mot bang véi kich thude >
60 kDA twong tng voi kich thude tinh toan 1y thuyét va mot bang co kich
thude nhé hon 60 kDa. Bing ndy xuét hién c6 thé do sy phan cit cua mot
protease. Pé khang dinh diéu nay con can co cac nghién ctru sau hon. Nhu
vy, gen ma hoa khang thé dang ghép dic hiéu Cyfra 21-1 dugc biéu hién
trong Bacillus megaterium WH320 khi nuéi lic 250 rpm & 37°C trong moi
truong chira NaCl 5g/lit; Trypton 10g/lit; Beef extract 5g/11it sau 24 gio c6 bd

sung 0.5 % xylose. (trén duong chay s6 2). Tuy nhién, viéc xuat hién 2 bing
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trén duong chay sd 2 véi cac kich thude khac nhau d3 dit ra van dé can
nghién ciru thém dé khang dinh phai ching day 1a 2 protein khac nhau hay do
protein (khang thé dang ghép) bi phén cit do protease. Tuy nhién khi tinh sach
trén cot sdc ky i lyc chung t61 chi nhan dugc mot san phﬁm co kich thudc 16n

hon 60 kDa.
3.2.8. Két qua thir doc t6é cap cua khang thé dac hiéu CYFRA 21-1
Trong lwong co thé chudt 6 nhém chimg va cac nhom thir déu ting

trong lugng co thé trong thoi gian theo ddi (bang 3.24 va hinh 3.82).

Bang 3.24. Sy thay doi trong luong chudt khi udng khang thé dic hiéu Cyfra 21-1

STT Nhom 1 (20 ml/kg) STT Nhom 2 (30 ml/kg)
Trude TN (g) | Sau TN (g) Trudec TN (g) | Sau TN (g)
1 18,5 26,0 11 18,5 23,5
2 18,5 24,5 12 18,0 24,5
3 18,5 24,0 13 18,0 23,5
4 18,0 25,5 14 18,0 24,0
5 18,5 24,5 15 18,0 25,0
6 19,0 23,5 16 18,0 25,5
7 19,0 23,0 17 18,0 24,5
8 18,5 24,0 18 18,5 24,0
9 19,0 25,5 19 18,0 23,5
10 18,5 23,5 20 18,0 24,0
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Nhém 3 (40 ml/kg) Nhém 4 (50 ml/kg)
STT STT
Trude TN (g) | Sau TN (g) Trude TN (g) | Sau TN (g)
21 18,5 25,0 31 18,0 23,5
22 18,0 24,5 32 18,5 24,5
23 18,5 23,5 33 18,5 23,0
24 19,0 24,0 34 19,0 24,0
25 18,5 25,0 35 18,5 25,0
26 18,0 24,5 36 18,0 24,5
27 18,0 24,0 37 18,0 23,5
28 18,5 23,5 38 18,0 23,5
29 19,0 24,0 39 18,5 24,0
30 18,5 25,5 40 18,5 23,5
Nhom chirng Nhom chirng
STT STT
Trude TN (g) | Sau TN (g) Trude TN (g) | Sau TN (g)
41 18,0 25,5 46 18,5 27,0
42 18,5 25,0 47 19,0 26,5
43 18,5 23,5 48 19,0 25,0
44 18,0 24,5 49 18,5 24,5
45 18,5 26,0 50 19,0 23,5
30
25
20
@ Trwoc TN
15 1
mSau TN
10 |
5 |
0 T T T T
BC 20 mi/kg 30 ml/kg 40 mi/kg 50 mi/kg

Hinh 3.82. Sy thay dbi trong luong chudt sau khi udng khang thé dic hiéu Cyfra 21-1
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Tiéu thu thirc An va nwéc udng cia chudt
e Nhoém chtng: Hoat dong va in udng binh thudng
e Cic nhom thir: Sau khi udng thudc va trong 7 ngay theo ddi nhom thur,
khong nhan thay c6 biéu hién gi khac thuong so vi nhém ching.
Quan sat dau hiéu ngd doc
e Khong nhan thay c6 biéu hién ngd déc & cac nhom thir trong thoi gian
theo doi.
e Khong c6 chudt chét trong qua trinh thir nghiém.
Két ludn
Mau thir Anticyfra 21-1 thir doc tinh cap trén chudt nhit trang c6 két qua
nhu sau: Dung nguyén mau thir tiém vao tinh mach dudi chudt véi cac mirc
lidu tir 10,0 ml — 50 ml mau thi/ kg chudt khong nhan thay biéu hién gi khac
thuong, khong nhan thiy c6 biéu hién ngd doc trén chudt thi nghiém trong
thoi gian theo doi. TAt ca chudt déu an uéng, hoat dong binh thuong. Khong
xac dinh dugc lidu gay chét 50% dong vat thi nghiém (LDsg) vi khong tim

duoc lidu gay chét chudt.
3.2.9. Két luan vé ndi dung tao khang thé dic hiéu Cyfra 21-1

Noi dung nghién ctru tao khang thé dic hiéu khang nguyén Cyfra21-1 da
dugc thyc hién thanh cong vdi cac nd1 dung da thyc hién tir viée tdc dong va
xéac dinh trinh tu nucleotide cua gen ma hoa khang nguyén, biéu hién va tinh
sach khang nguyén, xac dinh cu tric bac nhit cia khang nguyén Cyfra 21-1
cho t6i viée st dung khang nguyén dé gay mién dich & ga. Cac gen mi hoa
ving bién d6i chudi ning va chudi nhe cta khang thé ga dic hiéu Cyfra 21-1
duoc thu nhan tir tiy xuong va té bao lach ga da gay mién dich dé tao thu vién
scFv (khang thé don chudi). Thu vién khang thé doan chudi dugc sir dung dé

sang loc thu nhu nhan cac dong c6 ai luc cao vdi khang nguyén dich.
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Khang thé don chudi scFv biéu 16 trén phage dac hi¢u Cyfra 21-1 dugc
sir dung nhu mot thanh phan co ban cua Kit dinh luong khang nguyén ung thu
phéi Cyfra 21-1 trong cac mau huyét thanh khi sir dung k¥ thuét real-time
PCR. Nhu vay, ciing nhu d6i v6i truong hop khang nguyén HER2 trong ung
thu va, st dung k¥ thuat phage display va k¥ thuat real-time PCR cho phép
dinh luong chinh x4ac khang nguyén Cyfra 21-1 trong huyét thanh, mot trong
cac chi thi quan trong dé chan doan ung thu phdi dang té bao khong nho. Ham
luong khang nguyén Cyfra 21-1 trong cac mau huyét thanh dugc dinh luong
chinh x4c & mirc nano gram. Trong d6 ddi v6i cac mau c6 nong do Cyfra 21-1
bang hodc dudi muc 3,3 ng/ml duge xem 14 binh thuong (nhu truong hop dbi
v6i mau HT35, c¢6 ham luong 1,2 ng/ml), néu ham luong khang nguyén Cyfra
21-1 trong huyét thanh cao hon ngudng 3,3 ng/ml dugc xem 13 c6 sy biéu
hién qua murc ciia khang nguyén nay (nhu ddi véi cac truong hop HT1 1a 83
ng/ml; HT2 1a 92,9 ng/ml; HT3 95,9 ng/ml; HT4 1a 22,9 ng/ml). Nhing
truong hop ham luong Cyfra 21-1 cao can cé nhimg xét nghiém bd sung dé
khang dinh c6 ung thu phoi hay khong? hodc mot ung thu khac c6 lién quan
t61 ham luong Cyfra 21-1 cao, nhu ung thu thuc quan (Esophageal Cancer)
(Jens, 2000).

Khang thé dic hiéu Cyfra 21-1 khong gay doc tinh cho chudt thi nghiém.
Dé ¢o thé st dung khang thé dic hiéu Cyfra 21-1 1am nguyén liéu thude diéu
tri can c6 nhitng nghién ctru tiép theo vé tac dung duoc 1y trude khi xin phép
dé thir nghiém 1am sang.

Nhu véy, noi dung nghién ciru tao khang thé dic hiéu khang nguyén ung
thu phoi Cyfra 21-1 di dugc hoan thanh xuit sic. Hon nita, khi dugc biéu 10
trén phage khang thé nay duoc st dung 1am Kit dinh lugng khang nguyén
Cyfra 21-1 trong cac mau huyét thanh.
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3.3. TAO KHANG THE PAC HIEU CD33 TRONG UNG THU MAU
3.3.1 Téng quan vé ung thw mau va phan loai

Ung thu méu 13 sy tiang sinh cta cc t& bao mau khong binh thuong, cac
té bao nay thuong 13 cac té bao bach cu va céac té bao gbc tao mau. Qua trinh
tao mau trai qua rat nhiéu giai doan voi rat nhiéu loai té bao trung gian duoc
hinh thanh va chung thudng khu tri & nhiéu co quan khac nhau trude khi chin
thanh cac té bao co chirc nang riéng biét, do vay rét nhiéu loai ung thu mau.

Hién nay, nguoi ta chia ung thu mau ra lam ba nhom 16n 1a Lymphoma,
Leukemia va Myeloma, trong do mdi loai bénh ung thu lai phan chia thanh
cac phan nhom nho hon vi du nhu: Lymphoma bao gédm Hodgkin va non-
Hodgkin. Leukemia bao gdm: ung thu té bao lympho cap tinh (Acute
Lymphocytic Leukemia-ALL), ung thu té bao lympho man tinh (Chronic
Lymphocytic Leukemia-CLL), ung thu té bao hat va don nhén cap tinh (Acute
myelogenous Leukemia-AML), ung thu té bao hat va don nhidn man tinh
(Chronic Myelogenous leukemia-CLL) ...

Bénh bach cau tay bao cdp 1a su ting sinh qua mirc cac té bao tuy non
trong tuy xuong va lan toa khip co thé, dén mirc bach cau duoc sinh ra ca ¢
cac co quan ngoai tuy. O thé nay, bénh ung thu co thé sinh ra nhitng bach cau
da biét hoa mot phén nhu leukemia bach cau hat trung tinh, bach cau ua acid
va bach cdu don nhan. Song, cac té bao leukemia thudong di dang khong biét
hoa va khong giéng voi cac loai bach cau khac. Khi té bao kém biét hoa, bénh
cang cép tinh va dan dén tur vong nhanh va nguogc lai, khi té bao duoc biét hoa
thi thuong 1a man tinh.

Dbi v6i ung thu t& bao hat va don nhan cip tinh (Acute myelogenous
Leukemia-AML), cic té bao gdc tao mau bi chuyén dang. Nhiing té bao nay
lan rong va tang sinh trong mau, trong cac xuong trudng thanh va lan at cac té

bao tao mau binh thudng. Nguoi ta da tim thay té bao dic trung cho AML d6
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1a cac té bao bach ciu bi phinh to (hinh dang cua té bao bach ciu non thiéu
giai doan biét hoa cudi cung).

Hau hét nhitng truong hop ung thu mau tién tuy cip déu do sy chuyén
doi vi tri gitra nhiém sac thé 15 va 17 t(15,17). Té bao t(15,17) ¢6 su dung hop
giita gen ma hod thy thé axit retinoic (RAR)a va gen PML. Retinoic acid c6
vai trd quan trong trong sy trudng thanh cua hé mién dich. Protein xuét hién
trong t(15-17) s& tc ché manh manh hoat tinh ciia (RAR)o va do viy s& ngin
can sy trudng thanh cua cac té bao dong tuy. Mot vi du phd bién khac vé dang
chuyén d6i nhiém sic thé khac 1a t(8,21) va dao doan nhiém sic thé 16.
T(8,21) 1a két qua cta su két hop giita gen AML1 (gen ma hoé cho tiéu don vi
o ctia yéu to lién két 161) trén nhiém sic thé 21 (NST 21) v6i gen ETO trén
NST sé 8. San pham tao ra do sy chuyén ddi ndy c6 tac dong toi hinh dang
ctia cac té bao ung thu bach cau.

Ngoai nguyén nhan chuyén doan NST, cac dot bién proto-oncogenne
cling din toi sy hinh thanh bénh AML. Gen FLT3 m ho4 cho thy thé bé mat
tyrosine kinase, lién quan dén qué trinh diéu hoa phan bao, biét hoa té bao
apoptosis cua cac t& bao gdc tao mau. Nhung & khoang 30-40% bénh nhan
AML ngudi ta dd xac dinh dugc sy nhan d6i caa gen FLT3 (hinh 3. 83) . Diéu
d6 co nghia rang su ting san phdm cta gen FLT3 c¢6 lién quan t6i ung thu
AML. Ngoai ra, cac dot bién diém va biéu hién qua mic gen FLT3 ciing 1a
nguyén nhan cua bénh AML.

Ngoai cac dot bién gen noi trén, cac nghién ctru khac cho thay su sip xép
lai & mot tiéu phan nho cua gen MLL trén NST 1123 ¢ bénh nhan AML Sy
tai sdp xép nay chiém 5-12% bénh nhan AML, né 13 hiu qua sy nhan d6i mot
phan gen MLL (tir exon 5 d&én 11 hodc 12). Dot bién & gen ma hoa cho protein
o (mdt protein lién két véi trinh tu ting cudng CCAAT (CEBPA) gitp cho su
biét hoa binh thudng cia cac té bao tuy tao mau) ciing gy ra bénh 5-14%

bénh AML, phd bién 14 loai M1 va M2.
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Hinh 3.83. Cac dang dot bién gen FLT3 trong AML
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Phan loai AML

Co nhiéu cach phan loai AML theo céc chi ti€u khac nhau. Theo h¢
théng phan loai FAB, AML duoc phan chia thanh 8 thé, tir thé MO dén 7
(bang 3.25).

Bang 3.25. Phan loai cac thé AML

Hoa hoc t€ bao . .
2 N . . Mién Di
Thée AML Hinh thai Peoxy Esterase . .
PAS dich | truyén
sudan KbH
MO:AML N . .
. Té€ bao non chua biét hoa, CD
chua biét J o 3% (+)| () (-)
) khong c6 hat dac hiéu 13,33,34
hod(<3%)
M1:AML biét| Hat dac hiéu, thé Auer xuat CD 13,33
. UV >3% (+)| () )
hod it(<10%) |hién trén mot so it t&€ bao non HLA-DR
M2:AML biét| Hat dac hiéu, thé Auer c6 CD 13,33
) R . s () | ) ) t(8;21)
ho4d(>10%) | trén khoang 30% t€ bao non HLA-DR
M3: Loxémi N
- ..~ . . | Tién tuy bao tang hat dac
captiéntuy | R CD
N hiéu va thé Auer. M3v: it hat| (+++) (-) (-) t(15;17)
bao . , 13,15,33
dac hiéu hoac hat nho.

150



Hon hop t€ bao non dong hat

va dong mono, ty 1é nguyén
(+) tc CD

ché bdi| 11b,13,14] M4Eo:
sodium| ,15,33. | inv(16)
flourid | HLA-DR

M4: Loxémi | bao va tién mono chi€ém

cép tuy-mono >20% (+/-) -)

M4Eo: Tang céc t€ bao bat

thuong thuoc dong bach cau
ua acid

M>5a: nguyén bao mono

. . . ., (+) uc CD
MS5: Loxémi | kém biét hod. M5b: nguyén

ché€ boi| 11b,13,14
sodium| ,15,33.
flourid | HLA-DR

cap dong bao mono biét hod. C4c t& () )
mono bao thudc dong mono
chiém>80% cac t€ bao tuy

Hong cau non chiém >50%
M6: Loxémi | t€ bao ¢ nhan trong tuy. TE

. CD 33,
cap dong hong| bao non dong hat >30% cac | (+/-) +) ) HLA.DR
ciu t€ bao khong thuoc dong
hong cau.
MT7: Loxémi N
. . ., | Nguyén mau tiéu cau >30% CD 33,
cipdongticu| ~ . , ) ) )
. t€ bao c6 nhan trong tuy. 41,61
cau

Diéu tri bénh bach ciu tuy bao cip (AML)

Diéu tri bénh bach ciu tuy bao cdp (AML) phu thudc vao tudi va dang
phu ctia bénh. N6i chung, phuong phép diéu tri thudng chia thanh 2 giai doan:

(1) Piéu tri lam thuyén giam: Muc dich cua giai doan diéu tri nay la giét
cac té bao bach cau bén trong mau va trong tuy xwong. Tuy nhién, khong thé
giét hoan toan cac té bao bach cau bénh, vi vy can phai diéu tri kéo dai dé
ngdn chan bénh tai phat.

(2) Piéu tri cung cd: Muc dich caa giai doan diéu tri nay la tiéu diét cac
té bao bach cau bénh con lai béng cach duy tri hodc tang liéu diéu tri nham

han ché t6i da nguy co tai phat cua bénh.
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Cac bién phap diéu tri sir dung trong cac giai doan ndy bao gom:

Hoa trj liéu: Hoa trj liéu 1a dang diéu tri lam thuyén giam luong té bao
bénh chu yéu. Hai hoa chat chii yéu thuong duoc st dung trong hoa tri liéu 13
cytarabine (Cytosar-U), dugc truyén tinh mach lién tuc trong 7 ngay va thude
anthracycline chiang han daunorubicin (Cerubidine) hodc idarubicin
(Idamycin) st dung trong 3 ngay, can luu ¥ rang cac loai thudc ndy ciing pha
huy rat nhiéu t& bao mau binh thuong. Nhimg loai thudc ndy cé thé giy ra
thiéu mau (anemia), viém nhiém va chay méau. Néu sau 1an diéu tri thir nhat
khong 1am thuyén giam can phai diéu tri ldp lai mot vai lan, doi khi co thé
diéu tri két hop cac loai thube phu thudc vao trang thai sttc khoé, va nhiing
van dé khac c6 lién quan t6i tim, gan, than. Ho4 tri cling c6 thé sir dung trong
giai doan diéu tri cung cd.

Céc dang thudc diéu tri khac: Arsenic trioxide va all-trans retinoic acid
(ATRA) 1a cac thudc chdng ung thu c¢é thé str dung doc 1ap hoic két hop hoa
tri liéu dé lam thuyén giam mot dang phu cia AML goi la tién bénh bach cau
tuy bao (promyelocytic leukemia). Nhitng loai thudc nay lam cho céc té bao
bach cau bénh mang cac dot bién gen dic biét duoc truong thanh va chét.
Bach cau tuy bao cip dang M3 dic biét hay gip tinh trang rdi loan déong mau
nang, nhay cam vdi hod tri nhét 13 All-trans retinoid acid. Vé di truyén day la
bénh do su chuyén d6i nhiém séc thé t(15;17), chan doan chinh xac cac dang
bach cau tuy cip s& lam ting hiéu qua diéu tri, ting co hoi chita tri khoi bénh

Diéu tri mién dich: La s dung cac chét gitp cho hé mién dich chéng lai
cac té bao ung thu. Cac khang thé don dong 1a mot trong s6 chat dugc sir dung
trong dang diéu tri nay. Cac khang thé don dong duoc tao ra trong cac phong
thi nghiém nhung ching giéng véi cac protein (cac khang thé) dugc tim thiy
trén cac té bao bach cau trong co thé chong lai cac chat ngoai lai (cac khang

nguyeén).

152



Céc thy thé trén bé mit té bao 1a cac glycoprotein duoc gin v6i mang té
bao plasma, hudng ra ngoai moi trudng va c6 vi tri gan két cho cac ligand dic
hiéu (cytokines, hormones, growthfactors, neurotransmitters,...). Ligand gin
voi cac thu thé t& bao tao ra cac tin hiéu sinh hoc va né duoc lan truyén tur
ngoai vao trong té bao lam xuat hién cac phan Gmg cta té bao nhu ting sinh,
biét hod, chét theo chuong trinh, ti€u hat,... Cac thy thé trén bé mit té bao
truyén cac tin hiéu ligand rat khac nhau chéng han cac nhom thu thé, hoat hoa
mot enzyme, m& mot kénh ion.

Tao khang thé dic hiéu v6i cac thu thé trén bé mat té bao 1a mot thach
thirc 16n vi hau hét chiing c6 s luong qua it khong du dé gay mién dich, ngoai
trir viéc biéu hién cac gen tai t6 hop. Nhiéu thu thé xuyén qua mang té bao vai
1an theo dang hinh sin (chang han, cac thu thé gan két voi protein-G) va khong
thé biéu hién nhu nhimng doan tai t6 hop hoa tan. M6 hinh lién két giira thu thé
va khang thé 1a yéu t6 quan trong nhat trong viéc xac dinh hiéu tng sinh hoc
cia khang thé, nghia 1a liéu ching c6 phong toa, trung hoa, hoat hoa hoic
khong anh huéng gi t6i chire ning cia thy thé. Khang thé don dong 1a cong cu
hiru hiéu nhat dé do tim, xac dinh su biéu hién va xac dinh chirc ning cia cac
thu thé trén bé mat té bao.

Gemtuzumab Ozogamicin (Mylotarg) 1a mot khang thé don dong gin voi
mot doc t6 hoa hoc, calicheamicin, dugc st dung dé diéu tri nhitng bénh nhan
16n tudi mic bénh AML, nhirg ngudi khong c6 phan tng véi cac diéu tri ban

dau hodc nhing bénh nhan tai phat sau khi diéu tri ban dau da co6 hiéu qua.
3.3.2. Ung thw mau lién quan té&i sw biéu hién manh CD33

Khang nguyén cum biét hoa (Cluster of Differentiation, CD) la nhiing
chi thj trén bé mit té bao lympho, chung dugc st dung dé phan biét cac dong
té bao, céc trang thai phat trién va cac cum chirc nang, chung chi co thé nhan

dién béng cac khang thé don dong va dugc danh s0, chéng han CD1, CD2,
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CD3, ... Qua trinh hinh thanh cic du 4n (marker) gin lién vdi qua trinh phat
trién ctia t& bao mau va sy biét hoa thanh cac dong té bao c6 chirc nang riéng.

CD33 biéu hién trén cac té bao géc tao mau, cac té bao hat, t& bao tién
than cta dai thuc bao va té bao héng cau. Cac té bao géc tao mau chua biét
hoa & giai doan sém nhat c6 kha ning tai tao khong biéu hién CD33 trén bé
mat. CD33 duoc xac dinh ¢6 sy biéu hién qua muc ¢ 90% cac té bao leukemic
blast ctia bénh nhan mic AML, nhung khong biéu hién trén cac té bao gdc tao
mau binh thuong cling nhu cac té bao ctia cac md khong tao mau. Nhu vay,
CD33 dugc xem la mot chi thi quan trong trong chan do4n bénh bach ciu cép
tinh, nd cho phép phan biét giita cac té bao tity xwong cap tinh voi cac té bao
gbc binh thuong.

Cac lectin gidng immunoglobulin (Ig) gin voi axit sialic (siglecs) da
duge xac dinh 13 ho céc thu thé két dinh phu thudc vao axit sialic dugc biéu
hién doi dao trong cac té bao tao mau. Mdi dang té bao mau phan biét dugc
cac glucoprotein va cac glucolipid c6 dudi gian voi axit sialic. O ngudi, c6 7
dang siglec, trong d6 siglec 3 (CD33) c6 khéi lugng phan tir nho nhat. Ngoai
ra trén ving ngoai bao cua tit ca cac dang siglecs, & dau N déu chira ving
bién ddi (V) gidng nhu Ig va tiép theo 1 ving hing dinh C2 (Hinh 3.84). Trén
cung mot dang té bao c6 thé biéu hién cung luc mot s6 dang siglecs. Cac goc
gin két voi axit sialic & ving bién d6i (V) cua tit ca cac siglecs chia 2 gbc
amino axit nhan thom va moét gbc Arginin. Su gin két véi ligand cua céac
siglecs ¢ thé xay ra & dang Cis- va dang Trans-va cac dang gan két nay thé
hién céac churc nang sinh hoc khac nhau. Vung dudi cua céc siglecs (ngoai trur
siglec 1), phdn nam trong nguyén sinh chit c6 mot hodc mot s trinh tu kiéu
tic ché thy thé mién dich tyrosine (immunoreceptor tyrosine-based inhibitory
motifs, ITIM sequences). Vi vy, cdc siglec duoc xem nhu cac thu thé trc ché,

tham gia diéu hoa churc ndng mién dich.
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Ving ngoai bao ciia CD33 (siglec-3), thanh vién nho nhat cta ho siglecs,
gidng vai cau tric cua Immunoglobulin (Ig) va 2 trinh ty kiéu ITIM & ndi bao
(so d6 cau trac ciia CD33). Sau khi phosphorine hoa, CD33 c6 kha ning két
hop vé6i protein-tyrosine phosphatase, SHP-1 va SHP-2 va c6 thé hoat dong
nhu mot thy thé (e ché khi két hop vi CD64 trén cac té bao tuy xuong. Cac
khang thé khang CD33 ngin can viéc tao ra cac té bao tua (dendritic cells) tir
céc tién than cua bach cau don nhan (monocyte) va cac té bao tuy CD34 bang

cach tao ra apoptosis.

N 3\
IgVv (18-121)$V :
O Ngoai bao
—0 > (18-259)

Xuyén mang
(260-282)

Hinh 3.84. So b céu tric khang a3 360
nguyén CD33

CAu tric va sy biéu hi¢n ciia CD33

Gen mi hoa cho CD33 nam trén nhiém sic thé 19 (hinh 3.85 Céc san
pham PCR dugc khuéch dai tir tat ca cac dong té bao biéu hién CD33 & chudt
cho thdy CD33 ton tai & hai dang: CD33M kich thudc 1358 bp va CD33m
kich thudc 976 bp. Trong d6 cDNA cua CD33m tuwong dong téi 99% so vai
CD33 & nguoi (hCD33) ngoai trir doan nucleotit tir vi tri 50 to1 vi tri 430.
Theo cac nghién ciru, ving nucleotit ndy hoan toan thudc vé exon 2 gen
CD33. Cac phan tich ciing cho thidy dang CD33m c6 thé 1a két qua ciia qua

trinh cat bo doan gitta exon 1 va exon 3.
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Hinh 3.85. So d6 phan bd CD33 trén NST s6 19

CD33 1a mét polypeptit gdm 364 amino acid, khdi lwong phan tir 67
kDa. CD33 c6 cac ving chirc ning nhu sau: chudi peptit tin hiéu (tir acid amin
1 dén 17); ving ngoai bao c6 241 amino acid gdm mét ving bién d6i V, (tir
acid amin 18 dén 121) va mot vang hang dinh C, (tir acid amin 156 dén 219);
ving xuyén mang (tir amino acid 260 dén 282); ving dau cacboxyl nam trong
té bao chat. Dang CD33m thiéu ving V. Hai dang CD33M va CD33m mi hoa
cho hai protein c6 khéi luong twong tng 12 67 kDa va 40 kDa.

Su khac biét gitta hai protein nay 13 5 vi tri glycozyl hoa dau N lién két
v6i asparagine. CD33M va CD33m duong nhu biéu hién ngiu nhién trong
cung loai té bao. CD33 biéu hién & té bao dong lympho c6 trinh tu giéng nhu
CD33 dong tuy. Do d6, nhimg khac nhau vé trong luong phan tir ciia hai dang
protein ¢ hai dong nay cé thé 1a két qua cua qua trinh stra d6i sau dich ma
trong cac loai té bao khac nhau. CD33m mat ving V khong anh huéng dén sy
biéu hién va tiét cta protein twong tmg. Nguoc lai, cac cau disulfide ciia phan
nam trong té bao chat dong vai trd quan trong 1a tao cau hinh khong gian co
hoat tinh. CD33 biéu hién manh & cac té bao don nhén, cic dai thuc bao, cac
té bao Langerhan, cic t& bao mast nhung biéu hién thip & cac té bao hat.
CD33 ciing dugc biéu hién trén cac tiéu phan cua té bao giét tu nhién va té
bao lympho T. Két qua nghién ctru cho thdy CD33 1a mét chi thi dic hiéu cho
70-90% té bao blast ciia ung thu mau dang AML.
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Chirc nang cua CD33

Phan 16n cac thy thé thudc ho siglecs dugc xac dinh 1a thu thé e ché, do
su c6 mit ctia ITIM (immunoreceptor tyrosine-based inhibitory motifs) nam
trong té bao chit va boi kha nang Uc ché hoat dong cua té bao hodc kha nang
twong tac voi cac phosphatase. Protein tyrosine kinase sau khi dugc hoat hoa
boi hé thong thy thé chia ITAM (immunoreceptor tyrosine-based active
motifs) s& phosphoryl hoa ITIM ciia thy thé trc ché. Tyrosine bi phosphoryl
hoa dong vai tro nhu vi tri bam cho SHP-1, SHP-2 va SIP. Cac enzyme nay
sau d6 s& khir gdc phosphate cua co chit ndm trong tuong bao hoic lién quan
dén qua trinh hoat hod té bao. Hai trinh ty gidng ITIM trong té bao chat cia
CD33 khién né dugc xem 14 thanh vién trong ho thu thé tic ché.

Nhiéu té bao biéu hién CD33 ciing biéu hién manh thy thé ¢ ai luc cao
v6i IgG CD64. Hau hét cac thu thé e ché déu te ché rat hiu qua cac tin hiéu
sinh ra boi hé thong thu thé chira ITAM. Vi vy, CD33 khi dong lién két co
thé trc ché tin hiéu CD64, va tir d6 nd ciing trc ché rat hidu qua cac qua trinh
hoat hod ma c6 sy tham gia ciia CD64. Co ché nay s& khién cho cac té bao
biéu hién CD33 khong dép tng véi cac tin hiéu hoat hoa té bao don nhan. Khi
cac té bao dong tuy phat trién va CD33 khong duogc biéu hién, té bao s& trd
nén rit man cam véi cac kich thich thong qua thu thé hoat hoa CD64. Su c6
mit cia CD33 d3 phin ndo 1am giam hoat dong dung giai ctia nhimg té bao
giét tu nhién khi phan tich hoat tinh gdy doc té bao phu thudc khang thé d6i
v6i cac dong té bao p815 va K562.

3.3.3. Két qua thu nhan khang nguyén CD33

3.3.3.1. Két qua tach dong gen mi héa khang nguyén CD33
Mau tiy cta bénh nhan ung thuy mau dugc thu va tach chiét RNA tong
s0. Két qua chiét tach dugc kiém tra bang dién di trén gel agarose 0,8% (hinh

3.86 a).
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Két qua dién di cho thay chung t6i da tach dugc RNA tong s6 tir mau
bénh pham v&i d6 nguyén ven va co do tinh sach can thiét. Trén hinh 3.86 a ta
thdy xuat hién 2 bang sang tuong tng véi cac loai rRNA dang 28S, 18S. Ham
luong va d6 tinh sach cia mau RNA con dugc kiém tra phd hip thu trén may
NanoDrop-1000 (hinh 3.86 b va bang 3.26). Két qua trén cho phép sir dung
RNA tach chiét dugc cho phan tmg tao cDNA tiép theo.

Testtype: [Nucleic Acid ] [n=

Hofs | Feport

Salected piot i o PotsrSet 20 Lageed
ik £ | ¥ [imowa] Sample Information
{Sampls D HI1
Ll () [ Bwtmnt
1300 Ciomm | Taz007
Timar JLEE
1200 ol £
AZED amn
1o AZK .
000 2Eayi e
F (T3
e Constan [ an00
fano [Cunper Poy ¥
4 Cutsos aba (11628
E 700 Misew |03
om0 Manyureman Type | Mentum
1 Saiial # | USE201 320087871
2500 Condq [ DTS R
480 1 1
100 b
200
1.00
o000 I
aa L z 2 2 ==y i = —r S —
nn 0 EL I £ i 90 »0 no ro no e »*

Hinh 3.86. Két qua kiém tra RNA tong sd. (a) dién di, (b)- do phd héap thu

1 2: Cac mau RNA duoc tach tir cdc mau tiy xuong

Bing 3.26. Két qua xac dinh ham luong va d6 tinh sach cia cic mau RNA

Test type: [Nucleic Acid | [7119/2007 1020 4M |

[

Plots  Report ‘

Report Name| | Max Bu’rferS\ze Buffer Mode . Save Report & Clear &
Sample]  User Date Time | ngul | A260 | a2s0 | 260280 | 260230 | Constert | Cursor] Cursor | 340
1D D Fos. | abs. raw
H331 | Default | 77192007 | 10:27AM | 39364 | 9841 | 5403 | 182 0.45 000 | 230 | 11628 | 0.33
D330 | Defaull | 7/192007 | 1027AM | 36265 | 9.066 | 4730 | 140 1.06 000 | 230 | 8591 | 002

Gen mi hoa khang nguyén CD33 dugc khuéch dai tir mau RNA véi cap
Hu33F:

moi

dac

hiéu

5’-tctgectcacacaggaage-3’Hu33R:

5.

gtgttaaatctccaagaatcagee-3°. Két qua khuéch dai gen ma hoa CD33 duoc kiém

tra trén gel agarose (hinh 3.78).
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Hinh 3.87. Kiém tra két qua tao cDNA ma hoa CD33
1: San pham cDNA

SP RT-PCR— 2: Chi thi phan tr

Két qua xac dinh trinh ty nucleotide ctia gen ma héa khang nguyén CD33

(phu luc 6). Trinh ty amino acid suy dién tir san phdm da tach dong cu thé

nhu sau:

LLTQEALEAA
LVPCTFFHPI
GRFRLLGDPS
VTDLTHRPKI
GPRTTHSSVL
PTTGIFPGDG
KAARTAVGRN
LHYASLNFHG

SSDMPLLLLL
PYYDKNSPVH
RNNCSLSIVD
LIPGTLEPGH
1 1 TPRPQDHG
SGKQETRAGV
DTHPTTGSAS
MNPSKDTSTE

PLLWAGALAM
GYWFREGAI I
ARRRDNGSYF
SKNLTCSVSW
TNLTCQVKFA
VHGAIGGAGV
PKHQKKSKLH
YSEVRTQ

DPNFWLQVQE
SRDSPVATNK
FRMERGSTKY
ACEQGTPPIF
GAGVTTERTI
TALLALCLCL
GPTETSSCSG

SVTVQEGLCV
LDQEVQEETQ
SYKSPQLSVH
SWLSAAPTSL
QLNVTYVPQN
IFFIVKTHRR
AAPTVEMDEE

3.3.3.2. Két qua biéu hién va tinh sach khang nguyén CD33

50

100
150
200
250
300
350
377

Gen ma hoa khang nguyén CD33 sau khi dugc xac dinh va so sanh voi
cac trinh ty gen dd cong bd trong Ngan hang gen qudc té duoc gin chuyén
vao vector biéu hién pET 21 a(+) dé biéu hién trong E. coli BL21.

Cap mdi dé nhan va chuyén doan gen ma héa khang nguyén CD33 dugc
gan trinh ti nhan biét ctia cac enzyme Ndel va Xhol cuy thé trinh tw mdi nhu
sau:

Ex33F: 5'-tggcgcctc ATGCCGCTGCTGCTACTGCTGCC-3,

Ex33R: 5'-~AGCCGGCCTGGGTCCTGACCTCTGAGTATTCG-3".

Poan gen mi hoa khang nguyén CD33 duoc gan vao vector biéu hién

pET 21a(+) theo so dd trén hinh 3.88
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Hinh 3.88. So dd gin gen mi hoa CD33 trong vector pET-21a(+)

Két qua gin gen ma héa CD33 vio vector biéu hién pET-21a(+) dugc
kiém tra bang xac dinh trinh ty nucleotide, sau d6 dugc chuyén nap vao té bao
E. coli BL21 dé biéu hién. Két qua biéu hién duoc thé hién trén hinh 3.89.

Nhu vay, viéce biéu hién va tinh sach san phém trén cot sic ky ai lyc Ni-
NTA dat két qua tét. Sir dung san pham da tinh sach dé gay mién dich ¢ ga.
Céc budc gay mién dich va tach dong gen mé héa khang thé dic hiéu khang
nguyén CD33 ciing dugc thyc hién theo quy trinh nhu da thuc hién vdi cac
khang nguyén HER2 va Cyfra 21-1.

1 2 3 4

45 kDa »

30 kDa » <« San pham sau khi tinh sach

trén cot Ni-NTA

7

Hinh 3.89. bién di kiém tra sy biéu hién gen ma hoéa CD33 trong E.coli BL21
1: Marker protein
2: Méu biéu hién sau khi cam ung véi IPTG

3-4: C4c mau sau khi tinh sach trén cot sic ky ai luc Ni-NTA
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3.3.4. Két qua gay mién dich déng vat thi nghiém bang CD33

Ga sau khi gy mién dich mot tun véi khang nguyén CD33, va sau khi
giy mién dich lan thir 4 duoc 1ay huyét thanh dé kiém tra dap ung mién dich
v6i khang nguyén CD33. Két qua dap tmg mién dich khi kiém tra bang phan
ung ELISA dugc trinh bay trén bang 3.27 va hinh 3.90.

Bang 3.27. Két qua xac dinh dap tng mién dich & ga sau khi gy mién
dich véi CD33.

Thoi gian 14y mau Gal Ga?2 Ga3
Sau khi gay mién dich lan 1 0,119 0,118 0,207
Sau khi gdy mién dich lan thu 4 0,319 0,358 0,341

Q“; Hinh 3.90. Két qua kiém tra dap
03 ung mien dich & ga sau khi gay
0z ~ . .

0 fma  mien dich bang CD33
015 -

Q1
006

0,

&1 G2 @G3

Nhu vdy, cling nhu dbi voi truong hop gdy mién dich ga bang khang
nguyén HER2 va khang nguyén Cyffra 21-1, gy mién dich ga bang khang
nguyén CD33 ¢ ngudn gde tir ngudi ciing cho dap tmg mién dich cao. Pay 1a
co s& dam bao cho viéc tach dong gen mi hoa cac khang thé dic hiéu khang

nguyén CD33 di gay mién dich.
3.3.5. Két qua thu nhan khang thé dic hiéu khang nguyén CD33

3.3.5.1. Két qua tach dong gen mi héa khang thé dic hiéu CD33
Két qua tach dong gen ma hoa khang thé dic hiéu CD33 ciing duoc thuc

hién nhu d6i voi cac gen mé hoa khang thé dic hiéu véi khang nguyén HER2
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va Cyfra 21-1. Gen mi hoa khang thé scFv dic hiéu khang nguyén CD33
cling dugc gan két v6i peptide melittin dé tao immunotoxin-CD33. Két qua
xac dinh trinh tuy gen ma hoa Immunotoxin-CD33 (4nh chromas dugc trinh
bay & phu luc 6) c6 trinh tu gdm 259 amino acid (phan trinh ty melittin duoc
gach chan) (hinh 3.91)

KVSCKASGYT FTDYNMHWVR QAPGQGLEWI GYIYPYNGGT GYNQKFKSKA 50
TITADESTNT AYMELSSLRS EDTAVYYCAR GRPAMDYWGQ GTLVTVSSGG 100
GGSGGGGSDI QMTQSPSSLS ASVGDRVTIT CRASEDNYGI SEFMNWEQQKP 150
GKAPKLLIYA ASNQGSGVPS RFSGSGSGTD FTLTISSLQP DDFATYYCQQ 200
SKEVPWTFGQ GTKVEIKPAS GCGPEGIGAV LKVLTTGLPA LISWIKRQRQ 250

OHHHHHHAA 259

670 £50 630 700 710 720 730 740 750 760
W i B O O W W O O B e B B W
CTCATCTTTGCA GCCAGACGATTTCGC CAC CTATTACT GCCAGCAGTCAAAGGAGGTCCCATGG ACCTTCGG ACAGGG AACAAAAGTCG AGATT AAGCCAGCC TC
s s L. ¢ P D D F & T ¥ Y C 0Q @ S K E ¥ P W T F ¢ Q 6 T K ¥ E I X P A& 5

Hinh 3.91. Anh Chromas trinh tu gen ma hoa immunotoxin-CD33 dac hi¢u CD33

Khi so sanh trinh tu gen mé hoa phan khang thé (trong immunotoxin-
CD33) dac hiéu CD33 da nhan dugc voéi cac trinh ty gen da cong bd trong
Ngan hang gen qudc té chung toi nhan dugc su twong dong 100% véi cac
trinh tu c6 ky hi¢u 179103; AAB44430; ABE 26107,...

Trinh ty gen md héa Immunotoxin-CD33 da dugc dang ky trong nhan

hang gen qudc té voi mi sé AM 402974
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3.3.5.2. Két qua biéu hi¢n va tinh sach khang thé diic hi¢u CD33

Sau khi di tao duoc vector biéu hién, chung t6i bién nap vector nay vao
té bao kha bién E. coli chiung BL21 (DE3) Star, dich bién nap dugc trai trén
moi truong LB dic co chira Ampicillin. Pia cdy trai duoc 0 ¢ 37°C qua dém.

Chting t6i chon mét khuan lac ra nudi trong méi trudng LB 1ong chia
100 pg/ml Amp. Nudi lic 200 vong/phat & 37°C, qua dém. Sau d6 nudi hoat
hoa 2% dich nuo6i qua dém, l4c 200 vong/phut, & 37°C cho dén khi dat ODggo =
0,6. Thu mot phan dich nuéi dé 1am mau trude cam tng, phan con lai cam ung
bang IPTG v&i nong d6 0,6 mM c6 bo sung glucose 1,5 %. Mau trudc cam
tmg va cam tng duoc nudi lic trong cung diéu kién, lic 200 vong/phut, &
37°C va 28°C va thu mau sau 4 gio. Cac mau sau khi xir 1y s& dugc dién di
kiém tra trén gel polyacrylamid.

Vector ma chiing toi str dung dé biéu hién gen khang thé dic hiéu CD33
la pET-21a(+), vector nay c6 chira promotor Lac, binh thuong promotor nay
s& bi trc ché boi mot protein e ché, do d6 mic du gen anti-CD33 dugc gin
vao vector biéu hién nhung khong biéu hién duoc hodc biéu hién duoc nhung
v6i luong cuc thap. Khi méi truong co chat cam tmg (IPTG), chat nay sé& lién
két v6i protein trc ché 1am cho protein nay khong c6 kha ning lién két va lam
bét hoat promotor nita, do d6 protein tai to hop s& duoc tao ra véi lwong 16n.
Chinh vi vay chung t6i da dung IPTG dé cam tmg va thu mau trudc va sau khi
cam ung dé so sanh va xac dinh protein tai to hop c6 duoc tao ra hay khong.
Pé xac dinh didu d6, chung t6i tién hanh chay dién di bién tinh trén gel
polyacrylamid. Cac mau trudc va sau cam Gng duoc ly tim thu té bao, té bao
nay s& dugc xtr Iy voi dung dich dém mau SDS sau d6 bién tinh & 100°C trong
10 phat. Sau khi xir Iy, cadc mau duoc tra vao ban gel polyacrylamid di duoc
chuén bi sén, chay dién di v6i cuong do dong dién 30 mA. Nhudm bfing dung

dich nhudm. Két qua dién di dugc thé hién trén hinh 3.92.
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Hinh 3.92 : Két qua biéu hién protein tai t6 hop
1:  Marker protein
2, 5: Mau sau cam tng nudi lac ¢ 37°C va 28°C

45kDa » 3, 6: Mau khong cam tng véi IPTG

30 kDa >
4, 7: Mau trudc cam ung

Tir két qua dién di c6 thé thdy cac miu trudc cam Gmg va sau cam ng
bang IPTG c6 su khac biét rd rét. Cac méiu sau cam Ung xuat hién mot bang
dam co6 kich thuéc xap si 34 kDa, trong khi cac mau truéc cam ung khong
xuat hién bang nay. Kich thudc cta bing protein 1a hoan toan phu hop véi
tinh toan 1y thuyét. Nhu vay rat co thé protein tai to hop da duoc biéu hién
thanh cong. Luong biéu hién cho thdy khong co su khac nhau rd rét giira cac
mAau cam Ung & nhiét d6 37°C va 28°C. Tuy nhién dé xac dinh xem d6 c6 phai
1a protein tai t6 hop mong muén hay khéng chung t6i tién hanh biéu hién
lugng 16n va tinh sach trén cot Ni-NTA.

Pé tinh sach protein nay, chiing toi str dung 900 ul dich pha té bao (thuc
hién phé té bao twong tu nhu budc dién di protein), b sung vao dé 240 pl
dung dich chira hat Ni-NTA Magnetic Agarose 5%. Hon hop nay dugc u lac 1
gid nhim tao diu kién cho cac protein chira dudi His-tag lién két v6i hat Ni-
NTA, sau d6 hon hop dugc dua 1én gia tur trong 1 phut roi loai dich ndi. Can
thu dugc chinh 1a phirc protein-hat Ni-NTA, dé loai bo hoan toan protein
khong dac hiéu (khdong lién két vai hat Ni-NTA), rira can thém vai lan béng
dém rua (Wash Buffer), loai dich ndi. Sau do bd sung dém tach (Elution

Buffer), ddo déu, @ trén gia tir roi thu dich ndi. Dich ndi chinh 1a dung dich
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protein can tinh sach, do dém giai hap c6 tac dung pha v lién két gitra protein
va hat Ni-NTA.
Dich protein sau khi tinh sach dugc dem chay dién di trén gel

polyarylamide Tricine-SDS-Page ciing véi mau chua tinh sach (hinh 3.93).

1 2 3 4
W — . L a s e
_a - Hinh 3.93. K¢t qua tinh sach protein tai t6 hop
r 1: Mau trudc cam Ung
- 2: Mau sau cam ng

3: Mau sau khi tinh sach trén cot Ni-NTA
. <«—45kDa

30 kDa 4: Marker protein
- <

Trén anh dién di co thé thdy, & dudng chay s6 3 xudt hién mot bing
protein rd nét, c6 kich thude twong tu véi bang cam tGng & dudng chay 2, diéu
do c6 nghia 1a protein nhan duoc sau tinh sach cé dudi His-tag, va kich thudc
tuong tu voi kich thudc ciia san pham protein nhan dugc sau cam tng va
protein nhan duogc c6 d6 tinh sach cao. Tuy nhién, dé khang dinh san phim
thu duogc chinh 1a khang thé dic hiéu CD33 chung t61 da tién hanh phan tich
cAu triic bac nhat ctia san pham bang khéi pho.

Xac dinh céu tric cia khang thé don dong tai t6 hop dic hiéu CD33

bé khéng dinh san phém thu duogc sau tinh sach chinh 1a san phém theo
thiét ké, nghia 14 san pham sau tinh sach chinh 1a khang thé don dong tai to
hop dac hi¢u CD33, ching t61 da tién hanh phan tich trinh ty amino acid cua
san pham thu duogc sau khi tinh sach bang khi pho.

Trong qué trinh phén tich khdi pho protein dugc xir 1y véi trypsin. Theo

ly thuyét, trypsin s& cét protein tai cac vi tri axit amin R (Arginine) va K
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(Lysine), nhu vay véi trinh ti axit amin suy dién & trén khi xir Iy véi trypsin

s€ nhan duogc cac doan peptide xac dinh nhu trén bang 3.28

Bang 3.28. Cac peptide thu dugc khi xtr Iy khang thé ddc hiéu CD33 bang trypsin

Vi tri cit Enzyme cit Doan peptide nhan dugc th%iitiirgin
18 Trypsin DIQMTQSPSSLSASVGDR 18
24 Trypsin VTITCR 6
41 Trypsin ASEDNYGISFMNWFQQ 16
44 Trypsin K 1
47 Trypsin PGK 3
50 Trypsin APK 3
63 Trypsin LLIYAASNQGSGVPSR 16
94 Trypsin | FSGSGSGTDFTLTISSLQPDDFATYYCQQSK 31
105 Trypsin EVPWTFGQGTK 11
109 Trypsin VEIK 4
139 Trypsin | PASGCGPEGSGGGGSGGGGSLEDMGCPYGP 30
140 Trypsin K 1
141 Trypsin K 1
142 Trypsin K 1
143 Trypsin R 1
144 Trypsin K 1
159 Trypsin VGGQVQLVQSGAEVK 15
160 Trypsin K 1
166 Trypsin PGSSVK 6
170 Trypsin VSCK 4
185 Trypsin ASGYTFTDYNMHWVR 15

210 Trypsin QAPGQGLEWIGYIYPYNGGTGYNQK 25
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212 Trypsin FK 2
214 Trypsin SK 2
234 Trypsin ATITADESTNTAYMELSSLR 20
245 Trypsin SEDTAVYYCAR 11
247 Trypsin GR 2
end Trypsin PAMDYWGQGTLVTVSSHHHHHHAA 24

Két qua phan tich khéi phd cua khang thé dic hiéu CD33 dugc trinh trén
bang 3.29 va hinh 3.94

Bang 3.29. Két qua cac doan peptide nhan duoc sau khi phan tich khdi phd

QUERY OBSERVED MR(EXPT) MR(CALC) DELTA MISS SCORE RANK PEPTIDE

295 725.15 2172.42 2172.10 0.32 O (15) 1 ATITADVSTSTVYMELSSLR

296 725.15 2172.43 2172.10 0.34 0 (32) 1 ATITADVSTSTVYMELSSLR

297 725.15 2172.44 2172.10 0.34 O (13) 1 ATITADVSTSTVYMELSSLR

298 725.16 2172.45 2172.10 0.35 O (16) 1 ATITADVSTSTVYMELSSLR

299 725.16 2172.47 2172.10 0.37 O (11) 1 ATITADVSTSTVYMELSSLR

300 725.16 2172.47 2172.10 0.37 O (17) 1 ATITADVSTSTVYMELSSLR

301 725.17 2172.48 2172.10 0.38 0 (10) 1 ATITADVSTSTVYMELSSLR

302 725.17 2172.49 2172.10 0.39 0 (8 1 ATITADVSTSTVYMELSSLR

303 725.17 2172.49 2172.10 0.39 0 46 1 ATITADVSTSTVYMELSSLR

304 725.17 2172.50 2172.10 0.40 0 (15) 1 ATITADVSTSTVYMELSSLR
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Hinh 3.94. Ph phén tich khang thé dic hiéu khang nguyén CD33

Nhu vay, két qua phan tich khéi khd cho phép khang dinh khang thé
nhan dugc sau tinh sach chinh 1a khang thé dic hiéu khang nguyén can thu

nhan theo thiét ké.

14
A

Phan tich cAu tric khong gian ciia khang thé dic hiéu CD33 nhéin dwoc

I3
A J4

DPé c6 thé du doan hoat tinh sinh dugc cta khang thé nhan dugc trong
cac nghién ctru tiép theo, ching toi da tién hanh phan tich cau trac khong gian
cia khing thé bang phin mém SWISS.PDBVIEWER V3.7
(http://www.expasy.org/spdbv).

Ttr trinh ty axit amin ctia khang thé ddc hiéu khang nguyén CD33 di suy
dién va dugc xac nhin boi két qua phén tich khdi phd 1a:
KVSCKASGYT FTDYNMHWVR QAPGQGLEWI GYIYPYNGGT GYNQKFKSKA 50
TITADESTNT AYMELSSLRS EDTAVYYCAR GRPAMDYWGQ GTLVTVSSGG 100
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GGSGGGGSDI QMTQSPSSLS ASVGDRVTIT CRASEDNYGI SFMNWEFQQKP 150
GKAPKLLIYA ASNQGSGVPS RFSGSGSGTD FTLTISSLQP DDFATYYCQQ 200
SKEVPWTFGQ GTKVEIKPAS GCGPEGIGAV LKVLTTGLPA LISWIKRQRQ 250
QOHHHHHHAA 259

Phén tich c4u tric khong gian sau khi phan tich khéi pho:duoc sir dung
dé phan tich ciu tric khong gian cua khang thé dic hiéu CD33 biang phan
mém SWISS.PDBVIEWER V3.7 (http://www.expasy.org/spdbv). Cac axit
amin dau N (DI) va vung lién két ndi giita Vi va Vi (SSGGGGSGGGGSGQG)
dugc danh ddu mau vang & phan trinh tir axit amin ciing duoc nhan biét boi

phan c6 mau vang & md hinh cdu tric khong gian (hinh 3.95)

Hinh 3.95. M6 hinh c4u trac khong gian cua khang thé dic hiéu CD33.

Céc axit amin biéu thi dang hinh que (a) va dang hinh cau (b).

Két qua phan tich cdu hinh khong gian cho thiy cac ving bién d6i V, va
Vi ciia khang thé tai to hop dic hiéu khang nguyén CD33 nhan dugc khong
¢ sy cudn xoan vao nhau ma ching dugc phin bd tach biét nhau. Piéu nay c6
nghia 14 kha ning lién két v6i khang nguyén CD33 cia timg ving bién dbi
(Vi va V1) khong bi thay dbi va ching c6 kha nang hoat dong twong ddi doc
1ap nhau. N6i cach khac, doan peptide lién két ma ching toi da tao ra dé gan
két trinh ty Vi va Vi c6 d6 linh dong thich hop va khong lam anh hudng téi
hoat tinh riéng ctua cac don vi cAu trac néu xét theo khia canh ciu trac khong

gian cua toan bo phan tir tai t hop.
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3.3.6. Két qua gan scFv vé&i hat nano vang dé tao Kit dinh tinh

Kiém tra két qua gan hat vang 1én khang thé phage dic hiéu CD33 dugc
kiém tra bang kinh hién vi dién tir (hinh 3.96) cho thy cac hat vang dugc gin
chu yéu vao dau ciia phage, nghia 1 gan chi yéu vao phan khang thé dic hiéu

CD33.

w -
#
-
; -y
L ] ) . . : , .2 .
‘ Hinh 3.96. Anh chup kinh hién vi
® dién tir khang thé phage gan hat nano

N A vang

3.3.7. Két qua tao KIT dinh lwong khang nguyén CD33

Gen mi hoa cac khang thé dic hiéu khang nguyén CD33 (do dé tai tao ra
va dang ky trong Ngan hang gen quéc té voi md s AM402973, phu luc 7) da
dugce gan vao vector pHEN2 dé tao khang thé phage. Khang thé dic hiéu
khang nguyén CD33 cia Hang Sigma va khang thé tai to hop dic hiéu khang
nguyén CD33 do d¢é tai tao ra. Cac mau bénh pham ung thu dang tién tuy cap
do Bénh Vi¢n Bach Mai cung cép. QuantiTect SYBR Green RT-PCR Master
Mix (Roche).

Két qua phan tmg real-time PCR khi xay dung duong chuan ndng do
duogc trinh bay tai hinh 3.97. Su twong quan gitta tin hi¢u huynh quang nhan
dugc trong real-time PCR vdéi lugng khang nguyén CD33 da su dung. Trén
hinh 3.97: ndng d6 S1 cao nhit nén c6 tin hiéu huynh quang vuot ngudng sém
nhat véi Cp=15,89, tiép theo 1a S2 c6 Cp = 21,24, S3 ¢6 Cp = 25,92, va S4 ¢
Cp =30,58.
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Hinh 3.97. Két qua real-time PCR khi xay dung duong chuin nong do
S1: Tuong tng v&i phage nhan duoc tir giéng phii 100 ng khang nguyén CD33, S2:
Tuong Gng vo&i phage nhan duge tir giéng phit 10 ng khang nguyén CD33; S3:
Tuong Gng véi phage nhin dugc tir giéng phu 1 ng khang nguyén CD33; S4: Tuong
g voi phage nhan duoc tir giéng phu 0,1 ng khang nguyén CD33.

Pinh lwgng khang nguyén CD33 trong cic miu bénh phim

Céc mau huyét thanh duoc dinh luong song song bang hai cach: dinh
luong so bo bang ky thuat ELISA va dinh luong bang k¥ thuat PDRTI-PCR.
Cac két qua cho thiy co su twong duong gitta hai k§ thuat: Nhitng mau co
noéng d6 CD33 tinh theo nanogam cao thi cling c6 OD cao trong két qua ban
dinh luong.

Két qua dinh lugng cua mot s6 mau huyét thanh bénh dugc trinh bay tai

hinh 3.98 va két qua tuong tng bang k¥ thut ban dinh luong (hinh 3.99).
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Samples Results
In.. C...|P..|Name CP | Concentration Amplification Curves
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Hinh 3.98: Két qua dinh luong khang nguyén CD33 trong cac miu huyét thanh

1.8
1.6 A
1.4
1.2

0.8
0.6 -
0.4
0.2

OD 450-0D 650

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

mau HT

Hinh 3.99. Két qua ban dinh luong bang k¥ thuat ELISA

Sw twong wng két qua trén cing mdt miu thir

K§ thuit ELISA ciing ¢6 thé xac dinh ham luong khang nguyén trong
cac mau phan tich. Vi vay, dé khang dinh tinh uu viét ctia phuong phap dinh
luong dua trén k¥ thuat phage két hop voi ki thuat real-time PCR, chung t6i
da tién hanh x4c dinh mdi twong dong gitra cac két qua nhan duoc bang ky
thuat ELISA va két qua nhan dugc k¥ thuét st dung khang thé phage két hop
voi real-time PCR (bang 3.30).
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Bang 3.30. Nong do khang nguyén trong cic mau huyét thanh

op | Gidtri |Lugng ~CD33 | CD33 trong 1 ml | OD (trong két | Ty 16 té bao blast
Cp trong giéng (ng) | huyét thanh (ng) | qua ELISA) trong mau va (tuy)
1 - - - <0,1 0, (0)
2 | 3687 0,0024 2,4 0,45 2,4%
3 | 3541 0,0052 52 0,75 68%
4 | 33,19 0,0159 15,9 1,35 0
5| 3342 0.0143 14,3 1,30 0
6 | 34,77 0,0071 7.1 0,8 2%
7 | 3431 0,0089 8,9 0,9 6%
8 | 33,34 0,0148 13,8 1,30 85% (88%)
9 | 36,18 0,0036 3.6 0,55 0
10 | 36,92 0,0024 2,4 0,45 0
11| 36,88 0,0025 2,5 0,50 0 (45%)
12| 34,82 0,0071 7,1 0,85
13 - - - <0,1 Nguoi khoe

Poi chiéu voi cac xét nghiém huyét hoc khac

Két qua chan doan thong qua dinh lugng khang nguyén CD33 trong cac
mAau huyét thanh véi cac két qua phan tich huyét hoc khac dugc trinh bay trén
bang 3.31.
Bang 3.31. Két qua dinh luong khang nguyén CD33 va cac két qua huyét hoc

STT Tén BN Ngay| CD33 Cic xét nghiém huyét hoc khac

CTM:HC:5.63T/L;TC:240G/L;BC:5.19G/L;
12/3 |2,4Ang/mL | BCTT 52.7 %;Lym: 34.5%;Mono: 8.7 %;BC ua
acid: 3.5%;BC ua Base:0.6 %; TB blast: 0%

Nguyén Trong
1 Tr CTM:HC:5.45T/L;TC:240G/L;BC:6.2G/L; BC
AML TT : 79.8 % 60%; Lym: 11.3 %;Mono: 7.4
17/3 0 %:BCua acid:1.3% BCua Base: 0.2: 0%:TB
blast 0%.
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CTM:HC:3.74T/L;TC:24G/L;BC:5.04G/L;BC
. TT : 16 %; Lym: 14%;Mono: 2%; TB blast:
2 Nguyén Hitu B 68%

AML

13/2 |5,2ng/mL

CTM:HC:3.73T/L;TC:219G/L;BC:4.42G/L;B
5/3 |15,9ng/mL{ CTT 9.5 %; Lym: 22,4%;Mono: 8,1%

TB blast : 0% ;POD +; Sudan:+;Esterase:+

CTM:HC:2.92T/L;TC:141G/L;BC:2.6G/L;BC

18/2 | 7,Ing/mL
TT:5.3 %; Lym: 12.7%; TB blast: 0%

3 Nguyén Thi M
ALL CTM:HC:4.25T/L;TC:165G/L;BC:2.13G/L:B
6/3 (14,3ng/mL| CTT: 68.4 %; Lym: 25.9%;Mono: 3.5%;BC ua
acid: 0.6%;BC wa base: 0.3%;TB blast : 0%
CTM:HC:2.96T/L;TC:299G/L;BC:2.67G/L;
7/1 |89ng/mL | BCTT: 8 %;Lym: 60 %;Mono: 8 %;BCua
4 Bui Vin S acid: 16%;BC ua base: 0 %;TB Blast : 8%
CML—AML CTM:HC:1.44T/L;TC:105G/L;BC:63.3G/L;

18/2 [13,8ng/mL{ BC TT : 9 %; Lym: 5 %; TB Blast : 86 %;

POD:+;Sudan:+;Esterase:+

Ban luan

Leukemia cdp dong tuy (Acute myelogenous leukemia, AML) 1a mot
bénh 1y ac tinh cta t6 chirc tao mau. Bénh duoc dic trung boi sy ting sinh
mot loai t& bao non chua biét hoa hodc biét hoa rat it, ¢ nguén géc 1a té bao
gbc dinh hudng dong tuy, bénh lam suy giam qué trinh sinh tao mau binh
thuong cta co thé. Py 13 mét trong nhitng bénh mau 4c tinh thudng gip ¢
ngudi 10n, & cac nude phuong Ty leukemia cip dong tuy chiém 40% trong
tong sb cac truong hop leukemia, trong d6 leukemia cap ¢ ngudi 16n chiém
80% va & tré em chiém 15-21% (Ravandi, 2004). Tai Viét Nam theo nghién
ctru cua Tran Thi Minh Huong (2000) tai vién Huyét Hoc Truyén Mau trén
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2089 bénh nhan trong 3 nim 1997-1999, leukemia cap dong tuy chiém 54,6%
cac truong hop bénh mau ac tinh.

Chén doan leukemia cdp dong tuy cha yéu dua vao choc hut tuy xuong,
nhudm Giemsa va hod hoc té bao. Bénh dugc chian doan xac dinh khi té bao
non 4c tinh chiém > 30% té bao c6 nhan trong tuy xuong.

CD33 Ia mdt protein xuyén mang, biéu hién trén céc té bao géc tao mau,
céc té bao hat, té bao tién than cua dai thue bao va té bao héng cu. Cac té bao
gbc tao mau chua biét hoa ¢ giai doan sém nhat c6 kha nang tai tao khong
biéu hién CD33 trén bé mat. CD33 duoc xac dinh c6 sy biéu hién qua muc &
90% cac té bao leukemic blast ciia bénh nhan mic AML (Acute myelogenous
Leukemia), nhung khong biéu hién trén cac té bao gdc tao mau binh thuong
cling nhu cac té bao cia cac mo khong tao mau. CD33 dugc xem 1a mot chi
thi quan trong trong chan doan bénh bach cau cép tinh, né cho phép phan biét
giita cac té bao tily xuong cip tinh véi cac té bao gbec binh thuong. Do vay
viéc dinh lugng chinh xac luong khang nguyén CD33 ty do trong mau co y
nghia ddc bi€t quan trong trong viéc chan doan bénh va gitp cho viéc diéu tri
c6 hi¢u qua hon.

Trong cong trinh ndy ching t6i trinh bay phuong phap dinh luong
khang nguyén CD33 trong huyét thanh dya vao sy két hop cac k¥ thuat hién
dai nhat trong sinh hoc phan tir nhu real-time PCR, phage display véi su két
hop khang nguyén - khang thé. Théng qua viéc xac dinh mau chuan k¥ thuat
PDRTI-PCR thé hién c6 d chinh xac toi nanogam. Mau S3 nong d6 CD 33
1a Ing voi Cp =25,92; mau S4 néng do CD 33 1a 0,1ng v6i Cp=30,52: tat ca
déu <35.

Khi tién hanh dinh lugng song song cic mau huyét thanh bang ca hai k¥
thuat ELISA va PDRTI-PCR déu cho két qua twong umg (bang 3.30). Doi
chiéu véi cac xét nghiém huyét hoc khac nhu cong thirc mau, huyét do xéac

dinh ty 1¢ té bao blast va cac xét nghi¢m hoa té bao, tuy budc dau sd bénh
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nhan khong nhiéu, nhung chiing to6i c6 mot sé nhan xét theo bang 3.31 nhur
sau. Sy tuong Ung gitra té bao blast va ndong do CD33 : ¢ mau 1 va 13 (ngudi
binh thuong) khong co té bao blast trong mau ngoai vi, nong d6 CD33 = 0. O
cic mau thu 2, 6, 7 sb luong té bao blast trong mau thép, néng do CD33 cling
thap, & cac mau té bao blast nhiéu (mAu 3, 8) nong d6 CD33 tang cao la diéu
dé hiéu. Tuy nhién, & cac mau 4,5 nong d6 CD33 kha cao nhung khong thiy
té bao blast, diéu nay co thé nhan thay rd hon trong bang 3.31. Bénh nhan
Nguyén Hitu B duoc dinh lugng hai 1an 1 CD33 1a 5,2 ng/mL khi ty 1¢ té bao
blast 1a 68%. 1an 2 CD33 1a 15,9 ng/mL khi ty 1 t& bao blast chi 0%. Ciing
tuong tu, bénh nhan Nguyén Thi M khi té bao blast 2% nong d6 CD33 1a 7,1
ng/mL va & mau thir sau gan mot thang diéu tri, té bao blast 1a 0% thi nong do
CD33 lai ting 14,3 ng/mL. Chung t6i cho rang CD33 duogc dinh lugng 1a
CD33 tu do ton tai trong huyét thanh, vi vay rat ¢6 thé khi t& bao blast bi pha
huy khong con trong mau nira thi CD33 dugc giai phong, chinh vi vay ma
nong do CD33 trong huyét thanh van cao. Diéu nay c6 nghia 13 sy c6 mit cia
CD33 trong huyét thanh ton tai 1au hon sy c6 mit cia té bao blast trong mau.
Chiing t6i cho rang day c6 thé 1a mot wu thé co thé loi dung dugc trong chan
doan va theo ddi AML. Tuy nhién dé 1am sang t6 diéu nay chiing t6i can co su
theo ddi nhiéu mau thir & cac giai doan khac nhau cua cung mot bénh nhan.
Ciing trong bang 2 bénh nhan Nguyén Thi M dugc 1am sang chan doan 1a
ALL nhung céc két qua ma chung t6i dinh luong CD33 déu cho ndng do kha
cao. Chung t6i khong tim dugc xét nghiém té bao & bénh nhan nay nén khong
giam khang dinh, nhung vé 1y thuyét thi sy phan biét vé hinh théi cta té bao

lympho non va té bao bach cau non khac d6i khi ciing gip khé khan.
3.3.8. Két qua tao gen khang thé dang ghép dic hiéu CD33

Khang thé dang ghép dic hiéu khang nguyén CD33 ciing duogc tao ra
theo quy trinh tao khang thé dang ghép dic hiéu HER2 di trinh bay & phan
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trén, nghia 1a khang thé dang ghép bao gém: Viing bién déi dugc tach dong tir
thu vién scFv c6 ban chat cia nguoi; Gen ma hoa vang hang dinh CH2-CHS3,
gen ma hoa viing gdn két véi chitin déu duoc tach dong tir cac té bao lympho
ctia nguoi. Gen tai to hop mi hoa cho khang thé dang ghép dic hiéu khang
nguyén CD33 ciing lap rap theo so do sau:

Gen mi hoa ving gin
ket CBD c6 ban chat cua
nguoi.

Gen mé héa ving biér}
ddi scFv cua khang thé
dac hiéu khang CD33

Gen ma hda vung héng
dinh cua khang thé
nguoi, ving CH2-CH3

Trinh tu amino acid cta khang thé dang ghép dic hiéu khang nguyén

CD33 duoc trinh bay tai hinh 3.100 va phu luc 8.

MKKVLMAFITI
TITCRASEDN
GTDFTLTISS
GGGGSGGGGS
KASGYTFTDY
DESTNTAYME
KTHTCPPCPA
EVKFNWYVDG
KVSNKALPAP
FYPSDIAVEW
VESCSVMHEA
CAAGRLFQQOS

CLSLILSVLA
YGISEFMNWEQ
LOPDDFATYY
LEDMGCPYGP
NMHWVRQAPG
LSSLRSEDTA
PELLGGPSVF
VEVHNAKTKP
IEKTISKAKG
ESNGQPENNY
LHNHYTQKSL
CPTGLVFSNS

APPSGAGAAF
QKPGKAPKLL
COQSKEVPWT
KKKRKVGGQV
QOGLEWIGYIY
VYYCARGRPA
LFPPKPKDTL
REEQYNSTYR
QPREPQVYTL
KTTPPVLDSD
SLSPGKAGTF
CKCCTWN*

EDIQMTQSPS
IYAASNQGSG
FGOGTKVEIK
QLVQOSGAEVK
PYNGGTGYNQ
MDYWGQGTLV
MISRTPEVTC
VVSVLTVLHQ
PPSRDELTKN
GSFFLYSKLT
CQGKADGLYP

SLSASVGDRV
VPSRFSGSGS
PASGCGPEGS
KPGSSVKVSC
KFKSKATITA
TVPGEPKSCD
VVVDVSHEDP
DWLNGKEYKC
QVSLTCLVKG
VDKSRWQQGN
NPRERSSFYS

Hinh 3.100. Trinh ty amino acid cua khang thé dang ghép dac hi¢u CD33

50
100
150
200
250
300
350
400
450
500
550
577

3.3.9. Két qua xac dinh doc tinh cta khang thé dac hiéu CD33

Trong lwong co thé chuét & nhém chimg va cic nhom thir déu ting

trong luong co thé trong thoi gian theo ddi (bang 3.32. va hinh 3.101).
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Bang 3.32. Sy thay doi trong luong chudt khi uéng khang thé dac hiéu CD33

T Nhom 1 (20 ml/kg) STT Nhoém 2 (30 ml/kg)
Trude TN (g) Sau TN (g) Trude TN (g) Sau TN (g)
1 18.5 24.0 11 18.0 24.5
2 18.5 25.0 12 18.0 23.5
3 18.0 23.5 13 18.0 24.5
4 18.5 24.5 14 18.0 26.0
5 19.0 23.5 15 18.0 25.0
6 19.0 24.0 16 18.5 23.5
7 18.5 25.5 17 19.0 24.5
8 18.0 24.0 18 18.5 24.0
9 18.5 23.5 19 18.0 23.5
10 18.5 24.5 20 18.0 23.0
STT Nhom 3 (40 ml/kg) STT Nhém 4 (50 ml/kg)
Trude TN (g) | Sau TN (g) Trude TN (g) | Sau TN (g)
21 18.5 25.5 31 18.0 24.0
22 19.0 24.5 32 18.5 23.5
23 19.0 24.0 33 18.0 24.5
24 19.0 24.0 34 18.5 25.0
25 18.5 24.5 35 18.0 24.5
26 18.5 26.0 36 18.0 24.0
27 18.0 25.5 37 18.5 24.0
28 18.0 235 38 18.0 23.5
29 18.5 25.0 39 18.5 24.0
30 18.0 24.5 40 19.0 23.5
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Nhom chirng Nhom chirng
STT STT
Trude TN (g) | Sau TN (g) Trude TN (g) | Sau TN (g)
41 18.0 25.5 46 18.5 27.0
42 18.5 25.0 47 19.0 26.5
43 18.5 23.5 48 19.0 25.0
44 18.0 24.5 49 18.5 24.5
45 18.5 26.0 50 19.0 23.5
30
25 |
20
15 @ Trwoc TN
mSau TN
10
5 i
0 : : : :
b/C 20 mi/kg 30 ml/kg 40 ml/kg 50 ml/kg

Hinh 3.101. Sy thay d6i trong luong chudt khi uéng khang thé dic hiéu CD33

Tiéu thu thirc An va nwéc udng cia chudt
e Nhom chimng: Hoat dong va in udng binh thuong
e Céc nhom thir: Sau khi uéng thudc va trong 7 ngay theo doi nhom thir,
khong nhan thiy c6 biéu hién gi khac thudng so voi nhém chimg.
Quan sat diu hiéu ngd doc
e Khong nhan thay c6 biéu hién ngd doc & cac nhoém thir trong thoi gian
theo doi.
e Khéng c6 chudt chét trong qua trinh thir nghiém.
Két luan
Mau thir Anti CD33 giri téi yéu cau thir doc tinh cép trén chudt nhat
trang c¢6 két qua nhu sau: Dung nguyén mau thtr tiém vao tinh mach duodi

chudt véi cac mirc lidu tir 10,0 ml — 50 ml mau thi/ kg chudt khong nhan thay
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biéu hién gi khac thuong, khong nhan théy 6 biéu hién ngd doc trén chudt thi
nghiém trong thoi gian theo doi. Tét ca chudt déu an uéng, hoat dong binh
thuong. Khong xac dinh duoc liéu gy chét 50% dong vat thi nghiém (LDs)

vi khong tim duoc lidu gay chét chudt.
3.3.10. Két qua thir hoat tinh Inmunotoxin-CD33

Khang thé scFv dic hiéu CD33 gin véi peptide 1am tan té bao melittin
duoc biéu hién trong E.coli dé tao Immunotoxin va két qua thtr hoat tinh lam
tan té bao ctia Immunotoxin nay trén dong té bao nudi cay cho thay kha ning

1am tan té bao ctia Immunotoxin (hinh 3.102).

Control

200 microg/mi

Hinh 3.102. Két qua xac dinh kha nang lam tan té bao ciia Immunotoxin
3.3.11. Két luan vé néi dung tao khang thé dac hiéu CD33

Noi dung nghién ctru tao khang thé dic hiéu khang nguyén CD33 da
dugc thuc hién thanh cong véi cac ndi dung da thuc hién tur viéc taich dong va
xac dinh trinh ty nucleotide ctia gen ma hoa khang nguyén, biéu hién va tinh
sach khang nguyén cho t6i viéc str dung khang nguyén dé gy mién dich & ga.
Cac gen mi héa ving bién d6i chudi ning va chudi nhe cia khang thé ga dic
hiéu CD33 duoc thu nhan tir ty xwong va té bao lach ga da gay mién dich dé

tao thu vién scFv (khang thé don chudi).
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Khang thé don chudi scFv biéu 16 trén phage dac hiéu CD33 duogc su
dung nhu mot thanh phan co ban cua Kit dinh lugng khang nguyén ung thur
CD33 trong cac mau huyét thanh khi st dung k¥ thuat real-time PCR. Nhu
vay, cling nhu ddi voi truong hop khang nguyén HER2, Cyfra 21-1, sir dung
ky thuat phage display va k¥ thuat real-time PCR cho phép dinh lugng chinh
xéac khang nguyén CD33 trong huyét thanh.

Khang thé dic hiéu CD33 khong gay doc tinh cho chudt thi nghiém. Dé
c6 thé sir dung khang thé dic hiéu khang nguyén CD33 lam nguyén liéu thudc
diéu tri can c6 nhimg nghién ciru tiép theo vé tac dung duoc 1y trude khi xin

phép dé thir nghiém 1am sang.
3.4. BAN LUAN

3.4.1. Khang nguyén tai to hop

Quy trinh thu nhén cac khang nguyén tai to hop ma d¢é tai da thuc hién 1a
pht hop va 1a quy trinh chuan hién dang duoc st dung & cic phong thi
nghiém vé sinh hoc phén tir trén thé gidi. Quy trinh duoc thyc hién véi cac
budc co ban sau: (1) tdch dong va xac dinh trinh tu nucleotide ctia gen ma hoa
khang nguyén, (2) thiét ké vector biéu hién gen ma héa khang nguyén, (3) tinh
sach va phan tich cdu tric bac nhat cua khang nguyén, (4) stt dung cac khang
nguyén lam nguyén liéu dé gy mién dich ciing nhu trong cac phan tich mién
dich. Cac khang nguyén dich ma dé tai can thu nhan 1a HER2 trong ung thu
v, Cyfra 21-1 trong ung thu phdi té bao khong nhé va CD33 trong ung thu
mau déu 13 nhimg khang nguyén trén bé mat cac té bao ung thu. Vi vy, dé
tang hiéu qua d6i véi viéc biéu hién va thu nhan khang thé ¢ giai doan tiép
theo chiing t61 chi nhan ban va tach dong gen ma hoa doan ngoai bao cua céac
khang nguyén nay. Cu thé, ddi véi khang nguyén HER2, CD33 chung t6i chi
biéu hién mot phan ngoai bao dé str dung 1am nguyén liéu cho gay mién dich

& dong vat thi nghiém. Dbi véi khang nguyén Cyfra 21-1 chung t6i chi sir
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dung mot doan ngin c6 chta epitope dé biéu hién va s dung cac cac thi
nghiém tiép theo.

Vi cac két qua da nhan duoc cé thé nhan théy réng viéc su dung doan
peptide ngin c6 chira epitope (vi dy, d6i véi Cyfra 21-1) cua khang nguyén
dich lam nguyén liéu dé gy miém dich, thu nhan khang nguyén c6 nhitng vu
diém hon so v&i cac doan peptide c6 kich thudc dai (vi du, dbi v6i khang
nguyén CD33, HER2). Theo cac két qua nghién ctru méi nhan duoc (ching
t6i chua cong bd va ciing khong phai 1a ndi dung chinh ciia dé tai nghién ciru
nay) thi trong trudng hop gay mién dich bang cac epitope c6 thé sir dung k§
thuat biéu 16 trén phage (phage display technology) dé tao nguyén liéu gay
mién dich. Nghia 13 st dung truc tiép cac epitope biéu 10 trén phage dé giy
mién dich. Khi 6 phage dong vai tro nhu mot chat mang ddi véi cac epitope
duogc biéu 10 trén bé mat. Mot trong cac vu diém cua phuong phap nay 13 su
don gian trong qué trinh tao nguyén liéu gy mién dich, qua trinh gy mién
dich cling don gian hon.

Str dung ga dé gdy mién dich 1a mot trong nhitng diém mdi, sang tao cta
dé tai nghién ctru ndy. Nhu chiing ta da biét mot s6 protein cé tinh bao thu cao
gitra cac loai dong vat c6 vu. Vi duy, tuong ung véi HER2 & nguoi thi ¢ chudt
la neu. Nguoi ta da phat hién protein neu ¢ chudt trudc khi phat hién ra
protein HER2 tuong img ¢ nguoi. Hai protein nay cling ¢6 chirc nang nhu
nhau va c6 d6 twong dong rét cao. Do d6, néu st dung khang nguyén HER2
dé gay mién dich ¢ dong vat c6 va nhu ¢ chudt, thd, thi dap tng mién dich s&
thap hon & ga. Vi vay, chiing t6i di sir dung ga dé gay mién dich d6i voi ca 3
khang nguyén HER2, Cyfra 21-1 va CD33. Két qua phan tich dap tng mién
dich sau khi gay mién dich cho thay su Iya chon nay 1a phu hop va c6 thé ap
dung d6i véi cac trudng hop can thu nhan khang thé dic hiéu cac khang

nguyén khac cé ban chat tir ngudi hodc tir cac loai dong vat cé vi.
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3.4.2. Phuong phap thu nhin khang thé

Quy trinh thu nhan khang thé dic hiéu cac khang nguyén dich: HER2
trong ung thu via, Cyfra 21-1 trong ung thu phéi va CD33 trong ung thu mau
ma dé tai da thuc hién c6 su két hop ciia cac ki thuat hién dai va tién tién nhat
trong sinh hoc phan tor nhu k¥ thuat gen, k¥ thuat PCR, real-time PCR, k¥
thuat mién dich phan tir, k¥ thuat phage display. Cac khang thé duoc thu nhan
tir cic gen tai t6 hop ma hoa cho cac khang thé don chudi (scFv) hodc gen ma
héa cho cac minibody (khi gin scFv voi cac ving hang dinh cta khang thé
ngudi), tao cac immunotoxin khi gin véi cac peptide gay doc té bao.

Gen ma héa cho cac khang thé tai to hop dugc thu nhan dudi dang cac
block: gen ma hoa cho "block"-scFv dugc thu nhan tir thu vién cac doan scFv
c6 ngudn gdc tir cac khang thé ga hodc tir thu vién Griffin-1 (nhan dugc tir
trung tdm cong nghé protein ciia Vuong Qudc Anh). Con "block"-CH2-CH3
va "block"-hCBD duoc tach dong truc tiép tir cac té bao lympho cia ngudi.
Riéng dbi voi "block"-melittin dé tao immunotoxin mdt nguyén liéu quan
trong dé tao ché pham thudc didu tri c6 ban chat khang thé dugc tach dong tir
ong mat Viét Nam Apis cerana.

Cac doan khang thé don chudi (scFv) chu yéu la don tri, duoc tao bdi su
gan két ving bién d6i cua chudi ning voi ving bién doi cua chudi nhe thong
qua doan polypeptide linh dong. Céu trac scFv van duy tri dugc kha ning gin
két voi khang nguyén ciia khang thé "bd me" chung cé kich thudc nho va co
nhiing wu diém vuot troi trong chan doan va diéu tri (Presta, 2003; Holliger va
Hudson, 2005). Cac phan tir scFv c6 kha ning xam nhap vao khdi u cao hon
va tbe do trung hoa nhanh hon so vdi cac khang thé "bd me" (Beckman, 2007;
Carter, 2001). Cac cau tric scFv c6 thé duoc sir dung dé tao ra nhirg "Modul
scFv" mé&i dé 1am ting hoa tri cia phén tir (tao cac phan ti kép, cac diabody),
tire 13 ting kha ning lién két dap tng cho chan doan va diéu tri trong diéu kién

in vivo (Volkel, 2001; Turner, 1977; Kortt, 2001). Rat nhiéu dang scFv huéng
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dich cac té bao ung thu hién dang dugc thir nghiém tién 14m sang va ¢ nhimng
hiéu qua dang khich 1¢, trong d6 c6 dang scFv ting dang ké ai luc lién két
(Peterson, 2008). Nhitng hiéu biét sdu vé cdu trac va chirc ning cua cac goc
amino acid trong scFv dong vai tro rat quan trong trong viéc tim kiém va du
doan céac chirc nang cua scFv, dic biét 1a nhitng hiéu biét & mic d6 nguyén tir
d6i v6i cau trac khong gian ba chiéu can thiét cho viéc duy tri cac chiic ning
sinh hoc ctia khang thé.

Phuong phap tao khang thé dic hiéu cac khang nguyén ma d¢é tai da thyc
hién c6 sy quan tAm t6i cac gbc amino acid trong mién bién d6i, mién chiu
trach nhiém gin két voi khang nguyén. Cac khang thé don dong san xut theo
phuong phap Kohler va Milstein (1975) c6 tng dung rat 16n trong nghién ctru
khoa hoc dé xac dinh mdi twong tac gita cac phan tir, xac dinh cac quyét dinh
khang nguyén,... Tuy nhién, khi img dung trong diéu tri lai gip nhiing tro ngai
vé tinh hiéu qua do chiing nhanh chéng bi trung hoa (co thé ngudi bénh sinh
khang thé khang lai no, goi tat 1a hién tuong HAMA). Phéan 16n cac khang thé
don dong dugc thir nghiém vao giai doan 1980-1987 c6 ban chat hoan toan
ctia chudt déu khong thanh cong, Gmg dung thir nghiém 1am sang d6i véi cac
khang thé dang nay di giam manh va hoan toan chim dut vao nim 2003. Hon
nira, phuong phap nay kha phirc tap ma hiéu qua thu nhan dugc cac dong té
bao hybridoma c6 kha ning san xuit khang thé dic hiéu khang nguyén la
khong cao. Pic biét dbi véi cac khang nguyén ung thu 13 cac khang nguyén
c6 ngudn gdc tir t& bao ngudi. Vi vy, dé khic phuc van dé nay cic nha khoa
hoc da st dung k¥ thuat gen dé: tao khang thé don dong dang ghép va khang
thé c6 ban chét ctia ngudi hoan toan dé tao ché pham thudc sir dung cho diéu
tri. TUr nhitng két qua nghién ctru cua dé tai, chung toi nhan thiy rang quy
trinh tao khang thé dic hiéu khang nguyén dich (HER2, Cyfra 21-1, CD33) l1a
phu hop va hiéu qua. Str dung quy trinh nay c6 thé thu nhan cac khang thé c6

kha nang nhan biét va lién két dac hiéu vdi cac khang nguyén dich.
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K¥ thuat phage display dugc st dung dé tao thu vién cac doan scFv dic
hiéu khang nguyén ung thu c6 ngudn gbc tir khang thé ga 1a mot phuong phap
méi do Jennifer va cong su dé xuat nim 2000. Uu diém cua phuwong phap nay
12 hiéu qua thu nhan cic khang thé cao hon so v6i phuong phap tao
hybridoma va dic biét 1a cac khang thé thu nhan theo phwong phéap nay c6 ai
luc cao véi cac khang nguyén dich.

Két qua xac dinh dic tinh vé céu truc, kha nang nhan biét va lién két dic
hiéu voi khang nguyén khi str dung dé phan tich dinh luong cac khang nguyén
nay trong huyét thanh di gop phan khiang dinh st dung ky thuat gen va k¥
thuat phage display dé tao thu vién scFv cua khang thé c6 ngudn gdc tir ga 1a
phuong phap tao khang thé dic hiéu khang nguyén dich cé hiéu qua. Cac
khang thé tao duoc co ai luc cao véi cac khang nguyén dich, dac biét 1a céac
khang nguyén c6 ngudn gbc tir dong vat c6 vi la nhiing protein c6 tinh bao
thil cao trong qué trinh tién hoa nén thuong cé dap ung mién dich khong cao
khi sir dung dé gay mién dich ¢ dong vat ¢ vi.

Tuy nhién, ciing nhu d6i v6i quy trinh tao khang thé dac hiéu khang
nguyén dich bang k¥ thut hybridoma, viéc chon lia hé biéu hién cac gen tai
t6 hop ma hoa khang thé dic hiéu cac khang nguyén dich 1a mot trong nhiing
khé khin va tro ngai chinh can phai duoc tiép tuc nghién ctru. Hién nay, cac
nha khoa hoc dang tim kiém cac hé biéu hién khac nhau (nhu hé biéu hién ¢
nam men, biéu hién & thuc vat, & dong vat, & cac dong té bao nudi cdy,...) dé
c6 thé biéu hién mot cach co hiéu qua nhat ddi véi cac protein tai to hop, dic
biét 1a cac protein sir dung trong y hoc (chu yéu la cac khang thé dic hiéu
khang nguyén ung thu, cac khang nguyén ciia bénh tu mién). Mot protein tai
t6 hop c6 thé biéu hién tot & hé biéu hién nay nhung lai biéu hién kém & hé
biéu hién khac. Mtrc d biéu hién cua protein tai to hop phuc thudc vao nhiéu
yéu t6, nhung mot trong cac yéu td can quan tAm 13 cdu tric bac nhat cua

protein can bi€u hién.
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Vi viy, dé c6 thé biéu hién tot gen ma hoa cac khang thé dic hiéu khang
nguyén dich (HER2, Cyfra 21-1, CD33) c6 hi€u qud, thu dugc du lugng
khang thé can thiét cho viéc tao ché pham thudc diéu tri can c6 nhiing nghién
ctru tiép thé dé lya chon hé biéu hién thich hop nhat cho mdi gen tai to hop da

tao ra.

3.4.3. KIT dinh lugng cac khang nguyén dich

Kit xac dinh nhanh cac tac nhan giy bénh, cac chi thi khdi u dugc thuc
hién chu yéu dua trén nguyén tic trong tac khang nguyén-khang thé. Day 1a
phan ung c6 dd nhay va tinh dac hi¢u cao theo nguyén ly 6 khoa-chia khoa.
Dé xac dinh cac khang nguyén, ngudi ta thudong gan cac khang thé don dong
v6i cac chat tao mau hodc cac chit c6 tinh phat quang va phirc hé ny dugc sir
dung dé tao cic que thir nhanh xac dinh cac khang nguyén dich. Cac Kit thir
nhu vay rat thuan loi cho viée dinh tinh, sang loc nhanh va dac biét co loi ich
dbi voi cac truong hop can dinh tinh tai hién trudng, hodc trong cac truong
hop ma khang nguyén dich 13 chi thi c6 tinh chat quyét dinh, nhu trudong hop
cac bénh do khuén, virus gay ra.

Theo ndi dung nghién ctru cta dé tai ching t6i di gin thanh cong cac
khang thé scFv biéu 19 trén phage v&i cac hat nano vang. Cac phiic hé scFv-
Au d3 dugc kiém tra bang kinh hién vi truyén qua va kinh hién vi dién tir. Céac
két qua nay cho thiy cac hat nano vang bam dinh chi yéu vao phan scFv trén
bé mit phage, chi mot phan nhé ban dinh vao phan than cia phage. Theo cong
b6 cta Zhihong Shen va cs (2005) thi hat vang dugc gan vao Histidin (hinh
3.103). Diéu nay ciing giai thich tai sao cac hat vang dugc dinh chu yéu vao
phan dau scFv biéu 1 trén bé miat phage. Vi ddy 1 ving chita dudi 6 histidin.
buoi His-tag dugc thiét ké giap cho vi¢e tinh sach trén cot Nikel ddi véi cac
khang thé don chudi scFv khi biéu hién & cac ching khong trc ché (vi du, cha

E. coli HB2151), nén hoat tinh nhan biét va gan két dic hiéu véi khang
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nguyén cua scFv khong bi thay d6i sau khi gan két voi cac hat nano vang (két
qua ELISA phtic hé scFv dic hiéu HER2 trén phage duoc gin véi cac hat
nano vang, Déi véi cac trudng hop scFv dic hiéu CD33 va Cyfra 21-1 ciing

cho két qua twong tu.)
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Hinh 3.103. M6 hinh phurc hé scFv véi hat nano vang sir dung dé tao Biosensor

Nhu vay, voi cac quy trinh nghién ctu thyc hién dé tai, chung t6i da tao
duogc cac phire hé scFv-Au dac hi¢u cac khang nguyén ung thu (khang nguyén
HER2 trong ung thu va, khang nguyén CD33 trong ung thu mau, khang
nguyén Cyfra 21-1 trong ung thu phdi). Cac phirc hé nay dd duoc xac dinh
ciu trac, vi tri gan két cua cac hat nano vang dudi kinh hién vi truyén qua va
kinh hién vi dién t&r. Tuy nhién, viéc tng dung cac phirc hé scEv-Au tao Kit
dinh tinh nhanh cac khang nguyén ung thu can phai c6 nhiing trang thiét bi
chuyén dung va voi ddy chuyén san xuét thich hop.

Dé c6 thé ung dung cac két qua cua dé tai vao thuc tién ching t6i da xay
dung phuong phap dinh luong khang nguyén ung thu dya trén cac scFv biéu
16 trén thuc khuan thé. Vi nhu ching ta di biét, dbi véi cac truong hop ma
khang nguyén dich (khang nguyén ung thu dich) chi c¢6 ¥ nghia dic hiéu vé
mit sb luong thi viéc dinh lugng chinh x4c ham lugng cua no6 trong mdt don

vi thé tich 1a rat quan trong. Vi dy, ddi véi truong hop khang nguyén HER2
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trong ung thu vii. HER2 1a thanh vién ciia ho thu thé cac yéu td phat trién biéu
mo, dong vai trd quan trong trong qua trinh sinh san va phat trién cta té bao
va ung thu va phu thuéc HER2 chi xuét hién khi ¢c6 su phién ma hoac biéu
hién qua muc ciia gen HER2, hay n6i dung hon nong ¢6 HER2 cao hon mtc
binh thudng c6 lién quan chit ché véi ung thu vi. Theo cong bd cua cac tac
gia thi ndong d6 ngudng cua khang nguyén HER2 trong huyét thanh 1a 15
ng/ml (Fornier, 2005; Ali, 2002; Ellis, 2000; Birner, 2001; Hsi, 2004;
Bertucci, 2004). Vi vay, viéc dinh lugng chinh x4dc ham lugng khang nguyén
HER?2 trong huyét thanh 13 rit quan trong, né gitip cho viéc chian doan bénh
duogc chinh x4c va sém ngay céa khi khéi u chua xuét hién.

Trong trudng hop ung thu phdi thi ham luong khang nguyén Cyfra 21-1
khong chi 1a chi sé quan trong dé chin doan ung thu ma con 1a chi sé dé danh
gia mirc do tién trién, trang thai cia khdi u. Gia tri trung binh cta Cyfra 21-1
& ngudi khoe nam trong khoang tir 2,3 ng/ml (Pariente, 1997) dén 2,7 ng/ml
(Marta Sanchez-Carbayo, 1999) va cac nha nghién ctru 1am sang da xac dinh
ngudng ddi véi khang nguyén Cyfra 21-1 1a 3,6 ng/ml (Gianfranco, 2001).
Hon nita, ham lugng Cyfra 21-1 thay d6i dang ké sau khi di can. Theo cong
bd cua Shi-Jian Ding va cong su (2004), ham lugng Cyfra 21-1 sau hai tuan di
can 1a 4,79 + 1,76 ng/ml thi d&én tuan tha 12 ham luong Cyfra 21-1 trong
huyét thanh 14 95,94 + 19,68 v&i p<0,01. Nhu vay, chi thi Cyfra 21-1 khong
chi 1 chi thi chan doan khdi u ma con dugc xem 1a chi thi theo ddi diu tri.
Két qua dinh lugng bang k¥ thuat real-time PCR két hop véi ky thuat phage
display, ching t6i d xac dinh duoc ham lugng khidng nguyén trong cic mau
huyét thanh tir 22,9 ng/ml (mau HT4) va 95,9 ng/ml (mau HT3). Nhu vay, c6
thé khang dinh cac mau huyét thanh HT1, HT2, HT3 va HT4 déu c6 ham
luong khang nguyén Cyfra 21-1 cao dic trung cho giai doan ung thu phoi da

di can.
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Trong trudng hop ung thu mau biéu hién CD33, st dung phuong phap
dinh luong khang nguyén ma dé tai da tao ra khong chi chinh x4c ham lugng
CD33 trong cac mau huyét thanh ma con xac dinh dugc sy tuong tmg giita té
bao blast va néng do CD33. Mot trong nhitng két qua nhan dugc di ching
minh rang néng d6 CD33 trong huyét thanh ton tai ca khi t& bao blast trong
mau ngoai vi di khong con sau diéu tri.

Mot trong nhimg diém méi, c6 ¥ nghia khoa hoc va thyc tién 13 quy trinh
dinh lugng cac khang nguyén ung thu (KIT dinh lugng dua trén k§ thuat
phage display va real-time PCR). K¥ thuat real-time PCR 1a mét trong céac ky
thuat hién dai nhét cua sinh hoc phan tir vi k¥ thuat nay c6 do nhay va dic
hiéu rat cao. Ky thuat nay hién 12 mot trong cac ky thuat sau cing dé khing
dinh sy nhiém cac virus HIV, virus viém gan, virus viém mang nao,... cling
nhu nghién ctru sy biéu hién ctia gen trén co s sir dung khuon 1a axit nucleic.
St dung k¥ thuat real-time PCR ta c6 thé dinh lugng chinh x4c sb ban sao cia
gen dich trong mau phan tich. Tuy nhién, trong cac trudng hop nay chi c6 thé
dinh luwong s6 ban sao gen chir khong phai san pham cua gen nén s& ¢ nhimng
yéu to tac dong dén két quan phan tich, chan doan.

Vi vay, viéc st dung ky thuét real-time PCR dé dinh luong khang
nguyén (ban chit 13 protein) trong cac mau phan tich trén co so st dung phirc
hé protein-DNA (phage biéu 16 khang thé trén bé mat, con hé gen cua phage
chtra gen ma hoa khang thé) 12 mot diém méi, sang tao cua dé tai.

Céc két qua thir nghiém Kit dinh luong cac khang nguyén HER2, Cyfra
21-1, CD33 trong cic mau huyét thanh ciia bénh nhan da khang dinh kha ning
mg dung ctia phuong phap trong thyc tién 14m sang. Phuong phap dinh luong
khang nguyén (KIT dinh luong khang nguyén) véi su két hop k¥ thuat phage
display va k¥ thuat real-time PCR di duoc ching t6i dang ky ban quyén tai
Cuc s& hitu tri tué ngay 28 thang 4 nam 2008 va dugc chdp nhan ngay 31
thang 3 ndm 2009.
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3.4.4. Tao ché pham diéu tri trén co sé cac khang thé dic hiéu

Muc tiéu cua dé tai 13 xdy dung duoc quy trinh thu nhan khang thé dé
tao ché pham diéu tri dic hiéu cac khang nguyén dich HER2, Cyfra 21-1,
CD33. Khéc véi cac khang thé str dung dé tao Kit chan doan vi trong trudng
hop nay cac khang thé phai c6 nhimg dic tinh phu hop hon, vi du d6 6n dinh,
tac dung hudng dich (tirc 1a kha ning nhan biét va lién két dic hiéu véi cac
khéng nguyén dich).

Dé co duoc cac khang thé dap tmg dugc cac yéu cau ddi voi nguyén lidu
1am thubc diéu tri ching t6i di tién hanh tao cac gen tai to hop voi cac "block”
khac nhau va duoc thiét ké dé biéu hién trong cac hé biéu hién khac nhau. Két
qua x4c dinh kha ning nhan biét va lién két dic hiéu cua cac khang thé déu
duoc khiang dinh bang phan tmg ELISA. Doc tinh cap cia cac san pham da
duogc kiém dinh. Két qua kiém dinh cho thay cac san pham khang thé 1a khong
ddc. Hoat tinh 1am tan dong té bao nudi cdy dd duoc thir nghiém d6i véi cac
khang thé dic hiéu khang nguyén dich duoc cau tao boi 2 "block”: scFv-
melittin.

Dé str dung cac khang thé tao duoc 1am nguyén liéu san xuat thude diéu
tri can c6 nhitng nghién ciru tiép theo nham thu nhan c6 hiéu quéa lwong khang

thé du cho cac nghién ctru 1am sang & giai doan tiép theo.
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Phan IV. KET QUA PAO TAO

Mot trong cac ndi dung dang ky cia dé tai 13 dao tao can bd co chuyén

mon siu vé cong nghé gen va vé mién dich. Theo ding ky dé tai can dao tao

dugce 1 tién sy, 2 cao hoc, 2 cir nhan. Két qua dé tai d3 tham gia dao tao theo

ndi dung nghién ctru 3 nghién ctru sinh, 5 cao hoc va 6 cu nhan sinh hoc.

TT | Tén sinh vién Tén luin an Co sé dao Nam bao
tao, khoa AL
Nghién ctru sinh
Nghién ctru tao khang thé |NCS  Vién| . .
~ . X Le A . 2 . | Pa bao v¢
1 | La Thi Huyén tai to hop khang CD25 dé | CNSH. Khoa
) CS 3/2009
ung dung trong Y hoc 2007-2009
Dinh lugng khang nguyén NCS, Pai
‘ CD33 trong mau c?c Hoc Y Ha
5 bao Huyén bénh nhan loxémi cap N6i Pang thuc
Quyén dong tiy bang khang thé | hién
LR . Khoéa 2008-
tdi t0 hop voi1 phuong
phép real-time pCR. 1011,
Nghién ctru tao khang thé | NCS. Pai hoc
. dac hiéu khang nguyén | Thai Nguyén. | pang thuc
3 | Lé Binh Chac 2. ) '
ung thu phoi Cyfra21-1 Khoéa 2009- | hién
1012
Cao hoc
TT | Tén sinh vién Tén luin van Co s& dao Nam bao
tao, khoa vé
Nghién curu biéu hién gen | Dai hoc
1 | Nguyén Duy Loat| ma hoa khang thé tai t6 | KHTN-Khoa |24/12/2008
hop dac hiéu khang | 2006-2008
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Her2

Bacillus megaterium

nguyén trong

bang Thi Thu

Nghién ctru biéu hién gen
mi hoa khang thé tai to
hop dac hi€u khang

nguyén CD33.

Pai
KHTN, Khoa
K15 (2006-
2008),

hoc

25/12/2008

Bui Trong Lich

Nghién ctru biéu hién gen
khang nguyén ung thu
mau CD33 trén vi khuan

Bacillus megaterium

bai hoc
KHTN, khoa
K15 (2006-
2008),

12/12/2008

Nguyén T. Khanh
Linh

Nghién cuu dinh lugng
khang nguyén ung thu
phéi Cyfra21-1 bang k¥
thuat Real-time PCR

bai hoc
KHTN, K16
(2007-2009),

12/2009

Nguyén Phuong
Hién

Nghién ctru biéu hién gen
mi hoa khang thé dic
hiéu khang nguyén ung
thu phoi, Cyfra 21-1.

Pai hoc
KHTN, K16
(2007-2009),

12/2009

Sinh vién

TT

Tén sinh vién

Tén luin van

Co sé dao
tao, khoa

Nam bao

vé

Nguyén Thi Bao Ly

Nghién ctru tich dong va
xac dinh trinh tu gen ma
hoéa khang nguyén CD33
tr mau bénh nhan ung

thu tién tuy cap.

K30 04SH
DHBK

ba Ning.
0906565975.

8/6/2009
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Cao Hai Yén

Nghién ctru kha nang
biéu hién khang thé tai t6
hop dac hiéu HER2 trong
E.coli

Khoa CNSH,
Pai hoc mo
Ha Noi, K12

9/6/2009

Pham Thi Chung

Tach dong va xdc dinh
trinh tr gen ma hoa
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Phan IV. KET QUA CONG BO KHOA HOC

Theo ding ky cua dé tai: Cac két qua nghién ctru khoa hoc cta dé tai
phai ding 03 bai bao trén cac tap chi khoa hoc chuyén nganh. Két qua dé tai
da dang duoc 7 bai trén cac tap chi chuyén nganh, dang ky 2 trinh tu gen
trong Ngan hang gen Quéc té€, 9 bai trén cac Hoi nghi khoa hoc toan quéc, 01
ban quyén s¢ hitu tri tu¢; mot quyén sach chuyén khao "Khang thé tai to hop
va ing dung".

Cac bai bao da dang trén cac tap chi khoa hoc va Hi nghi khoa hgc toan
quéc

1. Lé Quang Huin, Nguyén Thi Thu Thay, 2009. Xay dung phuong
phap dinh luong khang nguyén Cyfra 21-1 bang ky thuat real-time
PCR. Tap chi Y hoc Viét Nam. Tap 360, sb 2. Trang 22-29.

2. Pao Huyén Quyén, Nguyén Thi Thu Thuy, Lé Quang Huén, 2009.
Nghién ciru k¥ thuat dinh lwong khang nguyén CD33 trong huyét
thanh bénh nhan ung thu méau dang tay bao cap. Tap chi Y hoc TP Ho
Chi Minh, phy ban Tap 13, s6 2. Tr.30-37.

3. LéDinh Chic, La Thi Huyén va Lé Quang Huan, 2008. Tach dong va
x4c dinh trinh ty gen ma hoa khang nguyén ung thu phdi, CYFRA
21.1. Tap chi sinh hoc, s6 30(3):165-168.

4. Lé Quang Huéan, Nguyén Thi Thu Thiy, Li Thi Huyén,Trin Thi
Thanh Huyén, Pao Huyén Quyén (2008). Pinh luong khang nguyén
ung thu bang phwong phap PDRTI-PCR. Tap chi cong nghé sinh hoc,
tap 6 (4A), tr. 605-612.

5. L& Thi Huyén, Lé Quang Hun, (2008). Chon dong khang thé phage
dic hiéu CD25 va budc dau tng dung dé xac dinh CD25 trong huyét
thanh bénh nhan. Tap chi cong nghé sinh hoc, tap 6 (4A), tr. 613-618.
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10.

1.

12.

Nguyén Hoang Duong, Pham Viét Cudng, Lé Quang Hun, (2008).
Biéu hién va tinh sach yéu t6 thu thé cta yéu té sinh trudong biéu mé.
Tap chi cong nghé sinh hoc, tap 6 (4A), tr. 599-604.

bang Thi Thu, PBao Huyén Quyén, La Thi Huyén, Nguyén Thi Thanh
Dju, Lé Quang Hué4n (2008), Nghién ctru biéu hién gen ma hoa khang
thé tai t6 hop ddc hiéu khang nguyén CD33. Tap chi Y hoc Viét Nam,
tap 347 (2). Tr. 47-52.

Lé Thi Minh Phuc, Nguyén Xuan Hung, La Thi Huyén, Nguyén Thi
Phuong Hién va Lé Quang Huin. Thu nhan khang nguyén ung thu
phdi, Cyfra 21-1, bang ky thuat gen. Tap chi khoa hoc va cong
nghé¢ (dang in).

Le Quang Huan, La Thi Huyen, Nguyen Xuan Hung, 2006. Making
immunotoxins with two properties for the diagnosis and treatment of
breast cancer, Gene Bank, Accession Number AM402973.

Le Quang Huan, La Thi Huyen, Nguyen Xuan Hung, 2006. Making
immunotoxins with two properties for the diagnosis and treatment of
breast cancer, Gene Bank, Accession Number AM402974.

Nguyén Thi Thu Thuy, Tran Thi Thanh Huyén va Lé Quang Huén,
2008. Nghién ctru dinh luong khang nguyén ung thu va bang k¥ thuat
Real-time PCR. Hoi nghij khoa hoc toan qudc 1an thir 4 vé héa sinh va
sinh hoc phan tir phuc vu, néng, sinh, y hoc va cong nghiép thuc
pham. Ha Noi, ngay 15-17 thang 10, nam 2008. trang 562-566.

La Thi Huyén, Nguyén Phuong Hoa va Lé Quang Huan, (2008),
Nghién ciru thu nhan khang thé dic hiéu khang nguyén CD25 bang ki
thuat phage display. Hoi nghi khoa hoc toan qudc lan thir 4 vé hoa
sinh va sinh hoc phan tr phuc vu, néng, sinh, y hoc va cong nghiép

thuc pham. Ha Noi, ngay 15-17 thang 10, ndm 2008. trang 473-475.
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15.

16.

17.

18.

Nguyén Duy Loat, Tran Thi Thanh Huyén, Ld Thi Huyén va Lé
Quang Huéan, (2008). Nghién ctru biéu hién gen mi hoa khang thé dic
hiéu khéang nguyén HER?2 trong Bacillus megaterium. Hoi nghi khoa
hoc toan quéc lan thtt 4 vé hoa sinh va sinh hoc phan to phuc vu,
noéng, sinh, y hoc va cong nghiép thuc pham. Ha Noi, ngay 15-17
thang 10, nam 2008. Trang 723-725.

bang Thi Thu, La Thi Huyén, L& Quang Huin (2008). Tao thu vién
khang thé phage dic hi¢u khang nguyén HER2 trong ung thu vi. Hoi
nghi khoa hoc toan qudc lan thr 4 vé& hoa sinh va sinh hoc phén tir
phuc vy, ndng, sinh, y hoc va cong nghiép thuc phém. Ha Noi1, ngay
15-17 thang 10, nam 2008. Trang 550-553.

Nguyén Thi Thanh Diu, La Thi Huyén, Pham Nhu Trong, L& Quang
Huén, 2007. Tach dong va xac dinh trinh ty gen Her2/neu dac hiéu
ung thu via. HQi nghi Khoa hoc va su séng, Pai Hoc Quy Nhon,
10/8/2007, Tr. 668-671.

La Thi Huyén, Lé Thi Minh Phuc, Nguyén Xuan Hung, Lé Quang
Huén, 2007. Ung thu mau va mot sd chi thi phan tir. Hoi nghi Khoa
hoc va su séng, bai Hoc Quy Nhon, 10/8/2007. Tr. 751-754

Lé Quang Huén, La Thi Huyén, Nguyén Xuan Hung, 2007. Thu nhan
khang thé don dong tai to6 hop bang phuong phép tao thu vién thuc
khuan thé. Hoi nghi Khoa hoc va su séng, Pai Hoc Quy Nhon,
10/8/2007. Tr.740-743

Nguyén Thi Thuy, Vi Thi Bich Huong, Lé Quang Huén, 2007.
Nghién ctru tao khang thé khang té bao ung thu va bang ky thuat
phage display. Hoi nghi Khoa hoc va su séng, Pai Hoc Quy Nhon,
10/8/2007. Tr. 846-849.
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Ping Ky ban quyén
e Tén giai phap hitu ich: Khiang thé don chudi dic hiéu khang
nguyén Her2 trong ung thw va va phwong phap xac dinh khang
nguyén Her2.
e Ngay ndp don dé nghi: ngay 28 thang 4 nam 2008.
e  Céc tac gia: Lé Quang Huan, La Thi Huyén, Tran Thi Thanh Huyén,
Nguyén Thi Diu, Nguyén Thi Thu Thity.
e  Ngay duoc chap nhan don: 31/3/2009
Sach xuit ban
e Tén sach: Khang thé tai to hop va ing dung
e Cac tac gia: Lé Quang Huén, La Thi Huyén
e Nha xuat ban: Nha Xuat ban khoa hoc va Cong nghé
e Nam xuat ban: 9-2009
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Ciac két qua dé tai da dat dwoc so voi ding ky trong hop dong KH&CN
voi Ban chi nhiém KC-10/06-10

TT Noi dung Pang Ky ba dat dugc Két qua

Xay dung dugc quy trinh

1 | thu nhan khang thé dac 01 01 DPat
hi¢u khang nguyén dich
Xay dung dugc quy trinh o 01 DPinh tinh, 9 ,

2 tao Kit chan doan 01 Binh tinh Pinh lugng Vuot ding ky
Xay dung dugc quy trinh

3] tao ché pham dinh hudéng 01 01 bat
diéu tri
Thu nhan dugc 3 bd KIT

4 | (100 phan wng)/1 bd 03 03 Dat
KIT/mét khang nguyén

£ oz ..z | 1gché pham/1 | 1g ché pham/1

5 | lgcheé pham/1 khang thé khang thé khang thé Dat

6 | Bai bao khoa hoc 03 07 Vuot dang ky
Tham gia bao cao va
dang bai tai cac tuyén tap < ,

7 HC)j nghi khoa hoc toan 0 1 Vuot ding ky
quoc

8 | Séach chuyén khéao 0 01 Vuot dang ky

9 Dgng k’y banA quyén phit 0 01 Vuot dang ky
minh sang ché

1 TS 3TS
10 | DPao tao 2 Th.S 5 ThS Vuot dang ky
2CN 5CN
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Phan V. KET LUAN

Két qua dang I

1. Ba tao dugc ba bd Kit dinh luong khang nguyén HER2, Cyfra 21-1 va
CD33 véi tinh dac hi¢u va do nhay cao.

2. Pa thu nhan dugc 1 gram khang thé/1 loai khang thé va da xac dinh cau
tric bac nhat ciia cac khang thé bang khdi phod; xac dinh hoat tinh cia
cta cac khang thé bang phan tng ELISA, phan tmg 1am tan té bao nuoi
ciy cua cc khang thé don chudi dang scFv-melittin.

Két qua dang II

1. Pa xay dung duoc 3 tiéu cuan co s sir dung Kit dinh luong khang
nguyén: HER2 trong ung thu v, Cyfra 21-1 trong ung thu phdi va
CD33 trong ung thu mau.

2. Pi xay dung dugc quy trinh thu nhan khang nguyén tai to hop bang
cong nghé gen.

3. Pi xay dung duoc quy trinh thu nhan khang thé tai to hop dang don
chudi scFv trén co sd tao thu vién scFv ciia cac khang thé co ngudn gbc
tor ga; tao dugc gen ma hoa céac khang thé dic hiéu khang nguyén dich
dang ghép (scFv-CH2-CH3-hCBD) va dang Immunotoxin (scFv-
melittin).

4. Pa xay dung duoc quy trinh dinh luong khang nguyén dac hi¢u ung thu
trén co s sir dung cac scFv cua khang thé biéu 16 trén phage dic hiéu
khang nguyén dich va cac ky thuat phage display, real-time PCR.

Két qua dang ITI va IV

1. Dé tai da cong bd cac két qua nghién ctru trong 19 bai bao khoa hoc tai

cac tap chi khoa hoc chuyén nganh va Hoi nghi khoa hoc toan Quéc

(Hbi nghi vé Cong nghé sinh hoc, Hoi nghi Hoa sinh Y duoc Mién Bic,
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Ho1 nghi Hoa sinh Y dugc Toan Quéc, Ho1 nghi khoa hoc co ban veé su
song, Hoi nghi toan qudc vé& Y hoc hat nhan).

. Pé tai ciing da dang ky 1 giai phap hitu ich "Khang thé don dong dic
hiéu khang nguyén HER2 va phuong phip xac dinh khang nguyén
HER2" v6i s6 don dang ky 2-2008-00077.

. Dé tai d3 xuét ban 1 quyén sach "Khang thé tai to hop va tmg dung" do

Nha xuét ban Khoa hoc va cong nghé 4n hanh nam 2009.
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Phucluc 1

1.1. Két qua xac dinh trinh tu nucleotide gen mi héa viing ngoai bao ciia HER2
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-4 = o
Open E Mext  Find

—— ———— |Sample: NTKC_HEV3_T7P Base85 Conf59

e =TT
Open Mext  Find
830 E 510 320 EED 30 550 960 370 980

a0
===y =1 = SEHEEREEE OOeH S O W
CGCCAGCTGTGTGACTGCCTGTCCC TAC AACTACCT TTCTAC GGACGTGGGATCCT GC ACCCTCGTCTGCCCCC TGCACAACC AAGAGGTGACAGCAGA GGATG GAAC

| i Il lx““’.‘ Wl M 'M"&.‘A O \, ‘

—— ———— Semple: NTKC_HEV3_T7P

10 50 60
GTGTGCACCGGCACAGACATGAAGCTGCGGCTCCCTGCCAGTCCCGAGACCCACCTGGAC
v ¢ TG TDWMIKLIRIL®PASUPETHTLD

70 80 90 100 110 120
ATGCTCCGCCACCTCTACCAGGGCTGCCAGGTGGTGCAGGGAAACCTGGAACTCACCTAC
M LRHLYO QGT COQVVOQGNTLTETLTY

130 140 150 160 170 180
CTGCCCACCAATGCCAGCCTGTCCTTCCTGCAGGATATCCAGGAGGTGCAGGGCTACGTG
L P TNASLSFULOQDIQEV QG Y V

190 200 210 220 230 240
CTCATCGCTCACAACCAAGTGAGGCAGGTCCCACTGCAGAGGCTGCGGATTGTGCGAGGC
L1 ANHNQVRQVPLQRTILIRTIVRG

250 260 270 280 290 300

ACCCAGCTCTTTGAGGACAACTATGCCCTGGCCGTGCTAGACAATGGAGACCCGCTGAAC
T Q L F EDNYALAVLDNSGUD®PTLN

310 320 330 340 350 360
AATACCACCCCTGTCACAGGGGCCTCCCCAGGAGGCCTGCGGGAGCTGCAGCTTCGAAGC
N T TPV TSGASU®PGGULRETLOQL RS

370 380 390 400 410 420
CTCACAGAGATCTTGAAAGGAGGGGTCTTGATCCAGCGGAACCCCCAGCTCTGCTACCAG
L TETILSEKTGGVTLTIO QRNTPOI OQLTCYOQ

430 440 450 460 470 480
GACACGATTTTGTGGAAGGACATCTTCCACAAGAACAACCAGCTGGCTCTCACACTGATA
D T 1 LW KTUDTIFHZKNNTU GQTLATLTTL I

490 500 510 520 530 540

GACACCAACCGCTCTCGGGCCTGCCACCCCTGTTCTCCGATGTGTAAGGGCTCCCGCTGC
D T NRSRACHU®PTCSWPMZCI KT GSRC
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550 560 570 580 590 600
TGGGGAGAGAGTTCTGAGGATTGTCAGAGCCTGACGCGCACTGTCTGTGCCGGTGGCTGT
w6 E S S EDCQSLTRTVCASGTGTC

610 620 630 640 650 660
GCCCGCTGCAAGGGGCCACTGCCCACTGACTGCTGCCATGAGCAGTGTGCTGCCGGCTGC
AAR CK G P L P TUDT CCHEI QT CAASGOC

670 680 690 700 710 720
ACGGGCCCCAAGCACTCTGACTGCCTGGCCTGCCTCCACTTCAACCACAGTGGCATCTGT
T G P KHSDT CLACLMHEFNMHSGT1IC

730 740 750 760 770 780

GAGCTGCACTGCCCAGCCCTGGTCACCTACAACACAGACACGTTTGAGTCCATGCCCAAT
ELHCPALVTYNTH DT FESMPN

790 800 810 820 830 840
CCCGAGGGCCGGTATACATTCGGCGCCAGCTGTGTGACTGCCTGTCCCTACAACTACCTT
P EGRYTVFSGASTCVTAZCPYNY.L

850 860 870 880 890 900
TCTACGGACGTGGGATCCTGCACCCTCGTCTGCCCCCTGCACAACCAAGAGGTGACAGCA
s T bvG_GSCTULVCPLHNA GQTEVTA

910 920 930 940 950 960
GAGGATGGAACACAGCGGTGTGAGAAGTGCAGCAAGCCCTGTGCCCGAGTGTGCTATGGT
E DGTOQR R CEIKZ CSIKWPTCARYVCYG

970 980 990 1000 1010 1020
CTGGGCATGGAGCACTTGCGAGAGGTGAGGGCAGTTACCAGTGCCAATATCCAGGAGTTT
L G6G6M EHLREVRAVTSANIQE F

1030 1040 1050 1060 1070 1080
GCTGGCTGCAAGAAGATCTTTGGGAGCCTGGCATTTCTGCCGGAGAGCTTTGATGGGGAC
A G CK K 1 FGSLAFULUPESFDGTD

1090 1100 1110 1120 1130 1140
CCAGCCTCCAACACTGCCCCGCTCCAGCCAGAGCAGCTCCAAGTGTTTGAGACTCTGGAA
P AS NTAPWLOQWPEOQLQV FETL E

1150 1160 1170 1180 1190 1200
GAGATCACAGGTTACCTATACATCTCAGCATGGCCGGACAGCCTGCCTGACCTCAGCGTC
E 1 T 6GY LY Il S AWWPWDSULUPDTL SV

1210 1220 1230 1240 1250 1260
TTCCAGAACCTGCAAGTAATCCGGGGACGAATTCTGCACAATGGCGCCTACTCGCTGACC
FQNULOQV I RGRI1ITLHNGAYS LT

1270 1280 1290 1300 1310 1320
CTGCAAGGGCTGGGCATCAGCTGGCTGGGGCTGCGCTCACTGAGGGAACTGGGCAGTGGA
L @ G L G6GI1I §SWULGULRSULIRETLGS G

1330 1340 1350 1360 1370 1380
CTGGCCCTCATCCACCATAACACCCACCTCTGCTTCGTGCACACGGTGCCCTGGGACCAG
L AL1T HHNTMHILTCUFVHTVPWDQ

1390 1400 1410 1420 1430 1440

CTCTTTCGGAACCCGCACCAAGCTCTGCTCCACACTGCCAACCGGCCAGAGGACGAGTGT
L FRNPHOQALILUHTANIRUPETDEC
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1450 1460 1470 1480 1490 1500
GTGGGCGAGGGCCTGGCCTGCCACCAGCTGTGCGCCCGAGGGCACTGCTGGGGTCCAGGG
vV 6 EGGL ACHI QLT CARGHTCWGP G

1510 1520 1530 1540 1550 1560
CCCACCCAGTGTGTCAACTGCAGCCAGTTCCTTCGGGGCCAGGAGTGCGTGGAGGAATGC
PTQC CVNTCSO QTFLZ RGO QTETCVETESC

1570 1580 1590 1600 1610 1620
CGAGTACTGCAGGGGCTCCCCAGGGAGTATGTGAATGCCAGGCACTGTTTGCCGTGCCAC
R vL QGLPREYVNARMHT CILUPTCH

1630 1640 1650 1660 1670 1680
CCTGAGTGTCAGCCCCAGAATGGCTCAGTGACCTGTTTTGGACCGGAGGCTGACCAGTGT
P ECOQPQNSGSVTT CZFGUPEADUOQTC

1690 1700 1710 1720 1730 1740
GTGGCCTGTGCCCACTATAAGGACCCTCCCTTCTGCGTGGCCCGCTGCCCCAGCGGTGTG
vV A CAHY K DWP&PZFCVARTCUPS GV

1750 1760 1770 1780 1790 1800
AAACCTGACCTCTCCTACATGCCCATCTGGAAGTTTCCAGATGAGGAGGGCGCATGCCAG
K p DL SYMPI1IT WK FPDEETGATCAQ

1810 1820 1830 1840 1850 1860
CCTTGCCCCATCAACTGCACCCACTCCTGTGTGGACCTGGATGACAAGGGCTGCCCCGCC
p CP1 NI CTMHSCVDULUDUDIKGTCP A

1870 1880 1890 1900 1910
GAGCAGAGAGCCAGCCCTCTGACGTCCATCATCTCTGCGGTGGTT
EQRASPLTS ST 1 S AV YV

1.2. Két qua so sanh trih tw gen mad héa ving ngoai bao cia HER2 di
tach dong véi trinh tw di cong bd trong Ngin hang gen quoc té

So sénh trinh ty nucleotide doan gen HER?2 da tach dong véi cac doan gen da
duogc dang ky trong Ngan hang gen qudc té bang phan mém FASTA, ching toi nhan
thiy doan gen HER2 ma chung t6i nhan duoc c6 do twong dong rat cao vdi cac trinh
tu trén ngan hang gen da dugc dang ky. Két qua 19 trinh ty c6 do tuong dong 100%,

chung to doan gen HER? 1a rt dic trung va c6 trinh ty bao thu cao.

209



Length | ldentity% | Similar% | Overlap| E

0

1] EN PAT AXZ01317 Sequence 1 from Patent WO015 3frgg 1000 100.0 1805 ]
2 ENM PAT DI0S0321 HER-Z/neu Fusion Proteins. 3fgg 1000 100.0 1905 ]
Il ENM PAT AX455455 Sequence 1 from Patent WO021 3rgg | 1000 100.0 1805 ]
a EM PAT:BD257514 HER-Z/neu fusion proteins. 3fgg 1000 100.0 1905 ]
5[] EN PAT AX3IB0923 Sequence 5 from Patent WO021 3frgg 1000 100.0 1805 ]
g EM PAT CSE57549 Sequence 20 from Patent WO20 3758 | 1000 100.0 1805 ]
7 [Fl EN PAT DIDSSE1E COMPOSMIONS AND METHODS FOR 3frgg 1000 100.0 1805 ]
il ENM PAT AX384504 Sequence 1 from Patent WO021 3fgg 1000 100.0 1905 ]
9] EWM HUM:BCAS7147 Homo zapiens v-erb-tb2 erythr M 100.0 100.0 1805 o
10 ENM HUM:X03383 Human c-erb-H-2 mRMNA 4473|1000 100.0 1905 ]
11 [] EM PAT CS435135 Sequence 57 from Patent EP17 4473|1000 100.0 1805 ]
12 F] EM PAT DD395817 COMPOSTIONS AND METHODS FOR 4478 | 1000 100.0 1805 ]
13 [ EM PAT.CQFZ3588 Sequence 9502 from Patent WO 4433 | 1000 100.0 1805 ]
14 ENM PAT CS5454585 Sequence & from Patent WO200 4824 | 1000 100.0 1905 ]
15 ] EM PAT CS538560 Sequence 37 from Patent EP17 4524 1000 100.0 1805 o
16 [ EM PAT.CS237525 Sequence 240 from Patent WO2 4524 | 1000 100.0 1805 ]
17 [F] EN PAT CSE47528 Sequence 9 from Patent WO200 4824 1000 100.0 1805 ]
18 [ ENM PAT CSE35839 Sequence 371 from Patent WoO2 4824 | 1000 100.0 1905 ]
19 [] EWM HUM:-0J003234 Compositions and methods for 4524 1000 100.0 1805 o
201 ENM PAT:DD273511 Her-=2ineu DNA VACCINE HAVING 2052 |999 8999 1905 ]
210 EN PAT DID30ZSS Her-2ineu DNA VACCINE HAVING 2052 |555 859 1805 o
22 [ EM HTG:AK313583 Homo sapiens cOMA, FLIG4272. 3730 |9909 8999 1805 ]
230 EN PAT DID4Z2134 WASCULAR STENT OR GRAFT COAT 3768 990 8959 1805 ]
24 [ ENM PAT DID43895 WETHODS OF TREATMENT USING E 368 999 8999 1905 ]
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Phuc luc 2

2.1. Két qua xac dinh trinh ty nucleotide gen ma héa mdt trong cic khang thé

scFv dugec tach tir ga di gy mién dich béi khang nguyén HER2
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Trinh tw nucleotide va trinh tw amino axit suy dién cu thé nhu sau:

10 20 30 40 50 60
GGTGTCAGCGAACCCGGGAGAACCGTCGAGATCACCTGCTCCGGGGGTGGTAGCAGCAAC
G v S EPGRTVEI TCSG GGG S S N

70 80 90 100 110 120
TACTATGGCTGGTACCAGCAGAAGGCACCTGGCAGTGCCCCTGTCAGTCTGATCTATGCT
Y Y G WY Q Q K AP GS APV S L 1T Y A

130 140 150 160 170 180
AACACCAACAGACCCTCAAACATCCCTTCACGATTCTCCGGTTCTGGATCCGGCTCCACA
NTNRWPSNITPSRFSGS G S G ST

190 200 210 220 230 240
AACACATTAACCATCACTGGGGTCCAAGCCGACGACGAGGCTGTCTATTTCTGTGGGAGT
N T L T 11 TGV QADUDEAVYFCG S

250 260 270 280 290 300
GGAGACGGCAGTTATTCTGGTATATTTGGGGCCGGGACAACCCCGACCGTCCTAGGTCAG
G bGSYSsSGI FGAGTTUPTV L G Q

310 320 330 340 350 360
TCCTCTAGATCTTCCGCCGTGACGTTGGACGAGTCCGGGGGCGGCCTCCAGACGCCCAGA
S S RSSAVTLDESGGGLQTPR

370 380 390 400 410 420
GGAGCGCTCAGCCTCGTCTGCAAGGCCTCCGGGTTCACCTTCAGTGACCGTGGCATGTTC
G AL SLVCKASGFTFSDRGMF

430 440 450 460 470 480
TGGGTGCGACAGGCGCCCGGCAAGGGGCTGGAGTTCGTCGCTGAAATTACCAAGGATGGT
W Vv R QAPGIKGLEFV A E 1T T K D G

490 500 510 520 530 540
GGTGGCACATGGTACGGGTCGGCGGTGAAGGGCCGTGCCACCATCTCGAGGGACAACGGG
G G T WY GS AV K GRATTI S RDNG

550 560 570 580 590 600
CAGAGCACAGTGAGGCTGCAGCTGAACAACCTCAGGGCTGAGGACACCGGCATCTACTGC
Q S TV RLQLNNILRAETDTG 1T Y C

610 620 630 640 650 660
TGCGCCAAACCTGCTGGTTATTGTTGGTATGGTGATTGTGGTGGTTGGATCGACGCATGG
Cc AK P AGY CWY G DI CGGW 1 D A W

670 680 690 700 710 720

GGCCACGGGACCGAAGTCATCGTCTCCTCCACTAGTGGCCAGGCCAGACCAGATCCTCAT
G HGTEVI VS STS G QAR P D P H
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2.2. Két qua so sanh trinh tw amino acid suy dién véi cac trinh tu amino

acid da cong bd trong Ngan hang dir liéu Uni-ProtKB/Swiss-Prot

1] SW L1 CHICI{ Ig lambda cham V-1 region OS=Gall ‘113 81.7 915 1 1e-21
5 |SW-HV311_HUMAN Ig heavy chain V-l region KOL 126 |s48 754 '125 (22621 |
37 |SW:HV321_HUMAN |Ig heavy chain V-Ill region DOB [120 |s56 750 [124 [5.9e-21
4] |SWHVRO1_RAT |Igheawy chainV region IR2 OS=Rat |142 548 | 77.8 |126 |9.1e21 |
571 |SW.HV303 HUMAN |Ig heavy chain V-Ill region VH26 [117 |69 (845 |97  [4e20 |
|61 |SW-HV307 HUMAN |Ig heavy chain V-Ill region CAM 122 |524 (742 [124  [1.2e-19
7] |SW-HVM16_MOUSE Ig heawy chain V region MOPC 21 |136 540 (758 |124 |23e19 |
8] |SW-HV310 HUMAN |Ig heavy chain V-l region HIL [121 |s20 [736 [125 [39e19

SW:LV1 CHICK P04210 Ig lambda chain V-1 region 0S=Gall (113 aa)

initn: 440 initl: 387 opt: 440 Z-score: 523.7 bits: 103.2 EQ): 1.1le-21
Smith-Waterman score: 440; 81.7% identity (91.5% similar) in 82 aa overlap
(3-84:31-110)

10 20 30
Sequen GVSEPGRTVEI TCSGGGSSNYYGHYQQKAPGS
SW:LV1 MAWAP|_LLAVLAHTSGSLVQAALTQPSSVSANI'Dééf\'/kiiéééDRs--\'(\'(é\fv{(éékAﬁéé
10 20 30 40 50
40 50 60 70 80 90

Sequen APVSLIYANTNRPSNIPSRFSGSGSGSTNTLTITGVQADDEAVYFCGSGDGSYSGIFGAG

SW:LV1 APVTLIYDNTNRPSNI PSRFSGSKSGSTATLT I TGVQADDEAVYYCGSADSSSTA
60 70 80 90 100 110

100 110 120 130 140 150
Sequen TTPTVLGQSSRSSAVTLDESGGGLQTPRGALSLVCKASGFTFSDRGMFWVRQAPGKGLEF

Két qua nhan dugc cho thay trinh ty nhan duoc ¢6 sy tuong ddéng cao

(91,5%) véi trinh ty amino acid cua khang thé ga c6 ma sd P041210
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Phuc luc 3.

3.1. Két qua thu nhin gen ma héa khang thé dic hiéu HER2 tir thw vién phage

mlU“nuUUJMlltdhlmhumJNMml‘Mh”llmunhnhullHhu_uMUHUlHW“N“M!UlhlﬂleMUlm
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Trinh ty nucleotide va amino axit suy dién ciia khang thé dic hiéu khang

nguyén HER?2 tir thu vién phage

10 20 30 40 50 60
TCTGTATCTGCTTCAGTCGGAGATAGGGTTACAATCACTTGCAAAGCCTCACAAGATGTC
S VvVsSsSASVGDRVYVTI1ITCIKASUOQDV

70 80 90 100 110 120
TCAATAGGTGTCGCATGGTATCAACAGAAACCTGGTAAGGCCCCTAAGTTGTTGATCTAC
S 1 GV AWYQQ K P G KAPIKLULTIY

130 140 150 160 170 180

TCAGCCTCATACAGATACACCGGAGTACCATCAAGGTTCTCAGGTTCTGGATCAGGTACT
S ASYRYTGVZPSRZFSGS G S G T

190 200 210 220 230 240
GACTTTACCTTGACCATTTCATCATTGCAGCCAGAGGATTTTGCAACCTATTATTGCCAG
ObFTLTI11SSLQPETDFATYYCQ

250 260 270 280 290 300
CAATACTACATCTACCCTTACACCTTCGGACAAGGAACAAAAGTTGAGATTAAGTCATCA
QY Yy 1y ppyYyTZFSGOQGT KV E Il K S S

310 320 330 340 350 360

GGTGGAGGAGGTTCAGGTGGAGGAGGTTCTGGAGGTGAAGTACAATTAGTCGAATCAGGA
G G666 S 666G 66 S 6 GG EV QL V E SG

370 380 390 400 410 420
GGTGGTTTGGTTCAACCTGGAGGATCATTAAGGTTGTCTTGTGCAGCATCTGGTTTCACA
G 6LV QPGGSLRLSCAASGTFT

430 440 450 460 470 480
TTCACCGATTACACAATGGATTGGGTTAGACAGGCCCCTGGAAAGGGTTTGGAGTGGGTC
F T DY TMDWVRQAZPGIKGLEWYV

490 500 510 520 530 540
GCCGACGTCAACCCTAATTCTGGTGGATCAATCTATAACCAGAGATTCAAGGGAAGGTTC
AADV NPNSGGS 1T YNIQRFKG R F

550 560 570 580 590 600

ACCTTGTCAGTGGATAGGTCTAAGAACACCTTGTATTTGCAGATGAACTCATTGAGGGCT
T L SV DIRSKNTILYLQMNSLRA

610 620 630 640 650 660
GAGGATACAGCCGTTTACTACTGTGCCAGAAATTTGGGACCTTCTTTCTACTTCGACTAC
E DTAVYYCARNWLGU®PSFY F DY

670 680 690 700 710 720
TGGGGTCAAGGTACTTTGGTTACCGTATCTTCAGGTATTGGAGCTGTATTGAAAGTCTTA
W6 QG TLV TVSSGTI1IGAVLTEKVL

730 740 750 760 770 780
ACCACCGGTTTGCCTGCCTTGATATCTTGGATCAAGAGGCAGAGGCAGCAGCACCACCAT
T TGLPATLTIEISWTII KT RTG ORI QU QT HHH

790 800
CATCACCATGCGGCCGC

H H H A A
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Két qua tach dong va xac dinh trinh tu nucleotide ving hing dinh ciia khang
thé nguoi daé tao khang thé dang ghép

PPCPAPELLG GPSVFLFPPK PKDTLMISRT PEVTCVVVDV SHEDPEVKFN 50
WYVDGVEVHN AKTKPREEQY NSTYRVVSVL TVLHQDWLNG KEYKCKVSNK 100
ALPAPIEKT1 SKAKGQPREP QVYTLPPSRD ELTKNQVSLT CLVKGFYPSD 150
IAVEWESNGQ PENNYKTTPP VLDSDGSFFL YSKLTVDKSR WQQGNVFSCS 200

VMHEALHNHY TQKSLSLSPG K 221
Title Sequence 221 aa Database | pdb
Sequence length 221 Sequence type p
| Program fasta Version 135.02 Feb. 18, 2008
Expectation upper value 10.0 Matrix BLS0
Sequence range 1- | Humber of scores |50
Humber of alignments 50 Word size |2
| Open gap penalty -10 Gap extension penalty -2
Histogram false
[ Show Annotatien | [ Fasta Resul ] (MView ]| [ VisualFasta ] W [ SUBMIT ANOTHERJOB |
[ Clearall | [ Checkal || Invertselection |[Reset][ Show Alignments | [ Download || fasta v|

10 |PDB:20TS_B |mol:protein length:223 |g gamma-1 chain C 223 1000 1000 221 1.7e-61

2[]  PDBZDTQ B  malprotein length-223 g gamma-1 chain C (223 1000 (1000 |221 |17e61
3[]  PDBZDTS_A  malprotein length-223 g gamma-1 chain C (223 1000 (1000 (221 |17e61
4] | PDB:2DTQ A |mal-protein length:223 Ig gamma-1 chain C (223 1000 [1000 (221 [17e61]
's[]  PDBAHZH H  molprotein length-457 IMMUNOGLOBULIN HEAV (457 1000 1000 221  24e61
|§0]  PDBAHZH K |molprotein length:457 IMMUNOGLOBULIN HEAV 457 | 100.0 1000 221 |24e-61 |
700  PDB2JBE A molprotein length 232 1G GAMMA-1 CHANC (232 995 1000 (221 |32e61
8]  PDB2JGE B mol-protein length:232 IG GAMMA-1 CHANC (232 995 1000 (221 |32e61
\g[]  PDBT89 B  molprotein length:224 recombinant IgG1 he 224 991  [1000 (221 |39e61 |

Két qua tach dong viing hCBD dé tao khéang thé dang ghép

--------------------------------------------------------------------------------------------------
GCCGGCACTTTCTGT CAAGGTAAAGCTGATGGTTTGTATCCAAATCCAAGAGAAAGGTCTTCTTTCTATTCTTGTGCTGCTGGTAGATTGTTCCAACAI
A G T F C Q G K A D G L ¥ P ¥ s cC A A G R L F Q

mlmhmhmﬂlmﬂlmmnmmhmlhhml“m“mmﬂmnmnmnhuMﬂlih

1EI[I 110 120 13EI 140 IEEI 160

GAAAGGTCTTCTTTCTATTCTTGTGCTGCTGGTAGATTGTTCCAACAATCTTGTCCAACTGGTTTGGTTTTCTC TAATTC TTGTAAATGTTGTAC TTGGAATTAAACCGC
- a

m1ndem,ummmuxlmmmmuhmml1uumumm‘md.mmnunmuhmu
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Gen tai to hop ma héa khang thé dang ghép dic hi¢u khang nguyén HER2
Trinh tu nucleotide gen tai to hop ma hoa khang thé dang ghép dic hiéu khang
nguyén HER2 dugc xac dinh nhu sau:
ATGGACTGCCCTTACGGACCAAAGAAAAAGAGGAAGGTAGGTGGACAGATCCAAATGACT 60
M DCPYGPIKZ KT KR RIKVYVGGQ I QMT

CAGTCACCATCTTCTGTATCTGCTTCAGTCGGAGATAGGGTTACAATCACTTGCAAAGCC 120
Q S PSSVSASV GDRYV TI1TTZCIKA

TCACAAGATGTCTCAATAGGTGTCGCATGGTATCAACAGAAACCTGGTAAGGCCCCTAAG 180
Ss Qb VS§sS§1 GV AWYQQ K P G K APK

TTGTTGATCTACTCAGCCTCATACAGATACACCGGAGTACCATCAAGGTTCTCAGGTTCT 240
L L1y SASYRY TGV PSRF S G S

GGATCAGGTACTGACTTTACCTTGACCATTTCATCATTGCAGCCAGAGGATTTTGCAACC 300
G s ¢6TDFTWLTIHI SS L QP EDFAT

TATTATTGCCAGCAATACTACATCTACCCTTACACCTTCGGACAAGGAACAAAAGTTGAG 360
Yy y CcCQQYyYy 1 Y PYTFGAQGT K V E

ATTAAGTCATCAGGTGGAGGAGGTTCAGGTGGAGGAGGTTCTGGAGGTGAAGTACAATTA 420
Il K S G666 66 S 6 G6G 6 6 S 6 G E V QL

GTCGAATCAGGAGGTGGTTTGGTTCAACCTGGAGGATCATTAAGGTTGTCTTGTGCAGCA 480
vV E S GG 6LV QPG G SLRLSCAA

TCTGGTTTCACATTCACCGATTACACAATGGATTGGGTTAGACAGGCCCCTGGAAAGGGT 540
s G F T FTDYTMDWVRQAUPG K G

TTGGAGTGGGTCGCCGACGTCAACCCTAATTCTGGTGGATCAATCTATAACCAGAGATTC 600
L EWV ADVNZPNSGSGS 1T Y NQRF

AAGGGAAGGTTCACCTTGTCAGTGGATAGGTCTAAGAACACCTTGTATTTGCAGATGAAC 660
K G R FTUL SV DIRSKNTILY L Q MN

TCATTGAGGGCTGAGGATACAGCCGTTTACTACTGTGCCAGAAATTTGGGACCTTCTTTC 720
S LRAEDTAVYY CARNWLGUP S F

TACTTCGACTACTGGGGTCAAGGTACTTTGGTTACCGTACCccgggGAACCTAAATCTTGT 780
Y FDYWOGQGTULVTVPGEUPK S C

GATAAAACACATACATGTCCTCCTTGTCCTGCACCTGAATTATTAGGAGGACCTTCTGTA 840
Db K T HTZ C®PWPCPAPIETWLILG GG GZP SV

TTTTTATTTCCTCCTAAACCTAAAGATACATTAATGATTTCTCGTACACCTGAAGTAACA 900
F LFPPKWPIKTDTLMISRTPEWVT

TGTGTAGTAGTAGATGTATCTCATGAAGATCCTGAAGTAAAATTTAATTGGTATGTAGAT 960
cvvyVvVvDVSHETDUZPEVKFNWY VD

GGAGTAGAAGTACATAATGCAAAAACAAAACCTCGTGAAGAACAATATAATTCTACATAT 1020
G VEVHNAKTI KPREIEU QYNSTY
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CGTGTAGTATCTGTATTAACAGTATTACATCAAGATTGGTTAAATGGAAAAGAATATAAA 1080
R vv SV L TV LHQDWILNGIKE Y K

TGTAAAGTATCTAATAAAGCATTACCTGCACCTATTGAAAAAACAATTTCTAAAGCAAAA 1140
C KV SNIKALUPAPI EKTTI1 S K AK

GGACAACCTCGTGAACCTCAAGTATATACATTACCTCCTTCTCGTGATGAATTAACAAAA 1200
G QP REPQVYTLWP®PSRDETLTK

AATCAAGTATCTTTAACATGTTTAGTAAAAGGATTTTATCCTTCTGATATTGCAGTAGAA 1260
N Q VSLTT CLVIKGZFYPSDI AV E

TGGGAATCTAATGGACAACCTGAAAATAATTATAAAACAACACCTCCTGTATTAGATTCT 1320
W E SNGOQPENNYKTT®PUPV L DS

GATGGATCTTTTTTTTTATATTCTAAATTAACAGTAGATAAATCTCGTTGGCAACAAGGA 1380
b 6G6SF F LY S KULTWVDIKSRWQ Q G

AATGTATTTTCTTGTTCTGTAATGCATGAAGCATTACATAATCATTATACACAAAAATCT 1440
NV F SCSVMHEALMHNMHYTQ K S

TTATCTTTATCTCCTGGAAAAGCCGGCACTTTCTGTCAAGGTAAAGCTGATGGTTTGTAT 1500
L S LSPGIKAGT FZ COQGIKADGLY

1510 1520 1530 1540 1550 1560
CCAAATCCAAGAGAAAGATCTTCTTTCTATTCTTGTGCTGCTGGTAGATTGTTCCAACAA 1560
P NPREWRSSFYSCAAGRILFOQAOQ

TCTTGTCCAACTGGTTTGGTTTTCTCTAATTCTTGTAAATGTTGTACTTGGAATTAATTA 1620
s ¢cpPTGLVF SNS ST CI KT CCTWN * L

Khang thé phage dic hiéu HER2

FIE  EOR UpHons  Hep

= i 2 = U Y e e— -
T N e Sample: LQH_HEV-5.3

iTBcDG® scTis culé%cm o ciéis cargre sléUTcz;ccc iz éé”cuncm%ﬁ%c sier Gcc1§°T ricgs ACZ%Z!?;AG saad AGIE%G“(;%TASISUT
m.‘um..mm.a.ﬂm o IL‘MLM il M

e ¢ =
Open E F Next Find

Samp\a LQH HEV-5.3

190 210 240 250 260 270 280 290 300
TAGGTGGACAG ATCCAAATG ACTCAGTCACCATCTTCTGTATCT GC TTCAGTCGGAGATAGGGT TACAATCACTTGCAAAGCCTCACAAGATGTCTCAATAGGTGT CGCATGGTA
G G Q L O ¥ I /B B B & S ¥ = & -8 %% G D R ¥ T I T € XK 4 5 0 D ¥ 8 I €% T & % ¥

U e e

R = B s
Open = ¢ | Met Find !

[Semple: LQH_HEV-53

300 10
GTATCAACAGAAACCTGGTAAGGCCCCTAAGTTGTTGATCTACTCAGCCTCATACAGATACACCGGAGTACCATCAAGGTTCTCAGGTTCTG GATCAGGTACTGACTTTACCTTG A
T @ m X R 8 B & € X B s - B X YL S ¥ <E B B OFE B & o B I 2 T

il h MW“U h..Juu.H A
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Phu luc 4. Két qua tich dong gen mi hoa epitope khang nguyén Cyfra 21-1

F]le LOH C¥13_ 110506 1112.abl SequmceName LOH CY¥13  FRun ended: May 11, 2008
100 110 120 130 140 150
LT ATCT GCAGAATTCGCCCT TG AAGGATGCT GAAGCCT GGTTCACCAGCC GG ACTRAAGAATT GAACC GGG AGGTC GCTGGLCCACAC

oot N

150 160 170 180 190 00 z10 Zz0 230
GCCACACGG AGCAGC TCCAGATGAGCAGGTCCGAGGTTACTGACCTGCGGCGCACCCTTCAGGG TCTTGAGATTGAGCTGCAGTC

hmmu.unuhmmmuM&Lﬂi.lmm Al

N z30 240 250 260 270 280 230 300 310
CAGTCACAGCTGAGCATGAAAGCTGCCTTGGAAGACACAC TG GCAGAAACGGAGGCGCGCTTTG GAGCCCAGC TG GCGCATATCCCA

AR AN

310 320 330 340 350 380 370 380 390
ICAT ATCCAGGCGCTGATCAGCGGTATTGAAGCCCAGC TGGGCGATGTGCGAGCTGATAGTGAGCGGCAGAATCAGGAGTACCAGTC

0 bt el Nt bl

¥

AATTCGCCCTTGAAGGATGCTGAAGCCTGGTTCACCAGCCGGACTGAAGAATTGAACCGGGAGGTCGCTGGC 72
NS PLKDAEAWZFTSRTETETLNREV AG

CACACGGAGCAGCTCCAGATGAGCAGGTCCGAGGTTACTGACCTGCGGCGCACCCTTCAGGGTCTTGAGATT 144
H TEOQLG QMSZ RSTEVTDTLTZ RR RTTLGQTGTLEI

GAGCTGCAGTCACAGCTGAGCATGAAAGCTGCCTTGGAAGACACACTGGCAGAAACGGAGGCGCGCTTTGGA 216
ELQS QL SMKAALETDTULAETEARTFG

GCCCAGCTGGCGCATATCCAGGCGCTGATCAGCGGTATTGAAGCCCAGCTGGGCGATGTGCGAGCTGATAGT 288
AAQ L A HIT1T QAL 1 SGI EAQLGDVRAD S

GAGCGGCAGAATCAGGAGTACCAGCGGCTCATGGACATCAAGTCGCGGCTGGAGCAGGAGATTGCCACCTAC 360
ERQNG QTEVYU QR RTLMDTITZKT ST RLTEZ QETIATY

CGCAGCCTGCTCGAGGGACAGGAAGATCACTACAACAATTTGTCTGCCTCCAAGGTCCTCTGAGGCAGCAGG 432
R S L L EGQEDMHYNNLSASI KWVL™*G SR

TCTGKGKCTTCTGCTGTCCTTTGGAGGGTGTCTTCTGGGTAAAGGG 478
X X X F CCWPLEGV F WV K
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FRAW:KIC1O HITMAW POSY27T7 Keratin, type I cytoskeletal 19 (400 aa)
initn: 838 initl: 838 opt: 838 Z-score: 924.5 bits: 175.4 E(): 3.le-44
Smith-Waterman score: 838 99,265% identity (100.000% similar) in 136 aa overlap (3-138:265-4

10 z0 30
Jequen PLEDAEAWFTIRNEE LNEEVAGHTE QLOMSRS

AW KLIC VEVDSAPGTDLAKILIDMRIOYEVHAE QNRFDAEANFTSRTEE LNFEVAGHTE QLOMSRES
240 250 z60 270 280 290

40 a0 a0 Tn an a0
Sequen EVTDLERTLAGLEIELOSQLAMEAALEDTLAETEARFGAQLAHTQALTISGIEAQLGDVEA

SW:K1C EVIDLERTLAGLEIELOSQLAMEAALEDTLAERTEARFGAQLAHTQALTISGIEAQLGDVEA
300 310 320 330 340 350

100 110 120 130
Jequen DEERQNQETQRLMDIKSRLEQETATVRSLLE GOEDHVHNL 34 3EVL

SW:KLC DEERQNQETQRLMDIKSRLEQEIATYRSLLEGOEDHVHNL SASEVL
360 370 380 390 400
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Phu luc 5

Két qua xac dinh trinh tw nucleotide ciia gen mé héa scFv khang thé dic hiéu
khang nguyén Cyfra 21-1.
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Trinh tu nucleotide va trinh tw amino acid suy dién ciia khing thé dac hié¢u
Cyfra21-1 (clone?7)

10 20 30 40 50 60
GGTGTCAGCGAACCCGGGAGAACCGTCGAGATCACCTGCTCCGGGGGTGGTAGCAGCAAC
G v S EPGRTVEI TZCSG GGG S S N

70 80 90 100 110 120
TACTATGGCTGGTACCAGCAGAAGGCACCTGGCAGTGCCCCTGTCAGTCTGATCTATGCT
Y Y G WY Q Q K AP GS APV S L 1T Y A

130 140 150 160 170 180
AACACCAACAGACCCTCAAACATCCCTTCACGATTCTCCGGTTCTGGATCCGGCTCCACA
NTNIRWPSNIPSRFS G S G S G ST

190 200 210 220 230 240
AACACATTAACCATCACTGGGGTCCAAGCCGACGACGAGGCTGTCTATTTCTGTGGGAGT
N T L T 1 TGV Q A DIDEAVY FCG S

250 260 270 280 290 300
GGAGACGGCAGTTATTCTGGTATATTTGGGGCCGGGACAACCCCGACCGTCCTAGGTCAG
G bG6GSY sSGI FGAGTTWPTV L G Q

310 320 330 340 350 360
TCCTCTAGATCTTCCGCCGTGACGTTGGACGAGTCCGGGGGCGGCCTCCAGACGCCCAGA
S S RSSAVTLDESGSGGGL QT PR

370 380 390 400 410 420
GGAGCGCTCAGCCTCGTCTGCAAGGCCTCCGGGTTCACCTTCAGTGACCGTGGCATGTTC
GALSLVCKASGZFTZFSDRGMF

430 440 450 460 470 480
TGGGTGCGACAGGCGCCCGGCAAGGGGCTGGAGTTCGTCGCTGAAATTACCAAGGATGGT
W Vv R QAPGIKGLEFV A E 1T T K D G

490 500 510 520 530 540
GGTGGCACATGGTACGGGTCGGCGGTGAAGGGCCGTGCCACCATCTCGAGGGACAACGGG
G G T WY GS AV K GRATI1IT S RDNG

550 560 570 580 590 600
CAGAGCACAGTGAGGCTGCAGCTGAACAACCTCAGGGCTGAGGACACCGGCATCTACTGC
Q S TV RLQLNNILRAETDTG 1T Y C

610 620 630 640 650 660
TGCGCCAAACCTGCTGGTTATTGTTGGTATGGTGATTGTGGTGGTTGGATCGACGCATGG
Cc AK P AGY CWY G DI CGGW 1 D A W

670 680 690 700 710 720

GGCCACGGGACCGAAGTCATCGTCTCCTCCACTAGTGGCCAGGCCAGACCAGATCCTCAT
G HGTEVI VS STS G QAR P D P H
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Két qua so sanh bang phan mém Fasta véi cac trinh tw amino acid suy dién tir
gen mi hoa khang thé dic hiéu eptope khang nguyén Cyfra 21-1 véi cac trinh
tu amino acid di cong bo trong ngin hang dir liéu quéc té

1] | SWiLV1 CHICK Ig lambda chaln V-1 region OS=Gall 113 |81.7 91.5 1 1e-21
o]  |SWHV311_HUMAN |Ig heavy chain VIl region KOL 126 (548 |754 st 22621
3] |SWHV321 HUMAN | Ig heavy chain V-Ill region DOB 120 (556 |750 |124  |59e-21
4]  |SWHVROD1 RAT  |lgheawy chainVregion IR2 0S=Rat |142 548 | 77.8 (126 | 9.1e21
5[ |SW:HV303 HUMAN |Ig heavy chain V-l region VH26 117 649 (845 97  |4e20 |
6 | SW:HV307 HUMAN |Ig heavy chain V-l region CAM 122 524 (742 124 |1.2e-19
7] |SWHVM16_MOUSE |igheavy chainV region MOPC21  |136 540 758 (124  23e19 |
g7 | SWHV310 HUMAN g heavy chain V-l region HIL 121 520 (736 125 |39e-19

SW:LV1 CHICK P04210 Ig lambda chain V-1 region 0S=Gall (113 aa)

initn: 440 initl: 387 opt: 440 Z-score: 523.7 bits: 103.2 EQQ: 1.1le-21
Smith-Waterman score: 440; 81.7% identity (91.5% similar) in 82 aa overlap (3-
84:31-110)

10 20 30
Sequen GVSEPGRTVEITCSGGGSSNYYGWYQQKAPGS
Sw:Lv1l MAWAPLLLAVLAHTSGSLVQAALTQPSSVSANPGETVKITCSGDRS——YYGWYQQKAPGS
10 20 30 40 50
40 50 60 70 80 90

Sequen APVSLIYANTNRPSNIPSRFSGSGSGSTNTLTITGVQADDEAVYFCGSGDGSYSGIFGAG

Sw:Lv1 APVTLIYDNTNRPSNIPSRFSGSKSGSTATLTITGVQADDEAVYYCGSADSSSTA
60 70 80 90 100 110

100 110 120 130 140 150
Sequen TTPTVLGQSSRSSAVTLDESGGGLQTPRGALSLVCKASGFTFSDRGMFWVRQAPGKGLEF
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Phu luc 6
Két qua xac dinh trinh tw nucleotide gen ma héa khang nguyén CD33

10 20 30 40 50 60
TCTGCTCACACAGGAAGCCCTGGAAGCTGCTTCCTCAGACATGCCGCTGCTGCTACTGCT
L L TQ EALUEAASSDWMMPTILTILTLTLTL

70 80 90 100 110 120
GCCCCTGCTGTGGGCAGGGGCCCTGGCTATGGATCCAAATTTCTGGCTGCAAGTGCAGGA
P LLWAGALAMDUPNZFWILQV Q E

130 140 150 160 170 180
GTCAGTGACGGTACAGGAGGGTTTGTGCGTCCTCGTGCCCTGCACTTTCTTCCATCCCAT
s vTVQEGLT CVLVPCTFUFHPI

190 200 210 220 230 240
ACCCTACTACGACAAGAACTCCCCAGTTCATGGTTACTGGTTCCGGGAAGGAGCCATTAT
P YYDKNSWPVHGYWFREGATII

250 260 270 280 290 300
ATCCAGGGACTCTCCAGTGGCCACAAACAAGCTAGATCAAGAAGTACAGGAGGAGACTCA
S RDSPVATNTIKTLTDTG QEVU QETETOQ

310 320 330 340 350 360
GGGCAGATTCCGCCTCCTTGGGGATCCCAGTAGGAACAACTGCTCCCTGAGCATCGTAGA
G RFRLWLGUDWPSIRNNTCSTULS 1 VD

370 380 390 400 410 420

CGCCAGGAGGAGGGATAATGGTTCATACTTCTTTCGGATGGAGAGAGGAAGTACCAAATA
AARRRDNGS SYFFRMERSGSTK'Y

430 440 450 460 470 480
CAGTTACAAATCTCCCCAGCTCTCTGTGCATGTGACAGACTTGACCCACAGGCCCAAAAT
S YKSPQL SV HV TDULTHR P K I

490 500 510 520 530 540
CCTCATCCCTGGCACTCTAGAACCCGGCCACTCCAAAAACCTGACCTGCTCTGTGTCCTG
L 1+ P G TLEWPGHSKNLTICSV S W

550 560 570 580 590 600
GGCCTGTGAGCAGGGAACACCCCCGATCTTCTCCTGGTTGTCAGCTGCCCCCACCTCCCT
AACEQGTW®PPI1IT FSWILSAAPTS L

610 620 630 640 650 660
GGGCCCCAGGACTACTCACTCCTCGGTGCTCATAATCACCCCACGGCCCCAGGACCACGG
G PR TTWHS SV L 1T I T PRUP Q DHG

670 680 690 700 710 720
CACCAACCTGACCTGTCAGGTGAAGTTCGCTGGAGCTGGTGTGACTACGGAGAGAACCAT
T NLTOCOQV KFAGAGVYTTERTI

730 740 750 760 770 780
CCAGCTCAACGTCACCTATGTTCCACAGAACCCAACAACTGGTATCTTTCCAGGAGATGG
Q LNV TYVPQNWZPTTG GI1I FP G DG
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790 800 810 820 830 840
CTCAGGGAAACAAGAGACCAGAGCAGGAGTGGTTCATGGGGCCATTGGAGGAGCTGGTGT
S G K Q ETWRAGVVHGAI GG AGV

850 860 870 880 890 900
TACAGCCCTGCTCGCTCTTTGTCTCTGCCTCATCTTCTTCATAGTGAAGACCCACAGGAG
T A LLALCLTCLIFF 1V KTHRR

910 920 930 940 950 960
GAAAGCAGCCAGGACAGCAGTGGGCAGGAATGACACCCACCCTACCACAGGGTCAGCCTC
K A°OARTAV GRNUDTWHU®PTTG S A S

970 980 990 1000 1010 1020
CCCGAAACACCAGAAGAAGTCCAAGTTACATGGCCCCACTGAAACCTCAAGCTGTTCAGG
P K HQ KK S KULWHGWPTETS S C S G

1030 1040 1050 1060 1070 1080
TGCCGCCCCTACTGTGGAGATGGATGAGGAGCTGCATTATGCTTCCCTCAACTTTCATGG
AAAPTVEMDETELWHYASILNTFMHG

1090 1100 1110 1120 1130 1140

GATGAATCCTTCCAAGGACACCTCCACCGAATACTCAGAGGTCAGGACCCAGTGAGGAAC
M NP S KDTSTEY SEVRTOQ™>*G T
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Phu luc 7. Trinh tw gen mi héa khang thé dic hi¢u khang nguyén CD33
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Trinh ty nucleotide va trinh tw amino acid suy dién cua khang thé dic hiéu khang
nguyén CD 33

10 20 30 40 50 60
TCAAGGTCTCATGCAAGGCCTCAGGTTACACATTCACTGACTACAACATGCACTGGGTCA
K v$§s§CKASGYTFTIDYNMHWV R

70 80 90 100 110 120
GGCAGGCTCCAGGTCAGGGTTTGGAGTGGATCGGTTACATCTACCCATACAACGGTGGAA
Q AP GQ GLEWI GY 1 YPYNGSGT
130 140 150 160 170 180
CCGGATACAACCAGAAGTTCAAGTCAAAAGCCACCATCACAGCCGACGAGTCAACTAATA
G Y NQ KFKSKATI TADESTNT
190 200 210 220 230 240

CCGCCTACATGGAGTTGTCATCATTGAGGTCTGAAGATACAGCCGTCTATTACTGCGCTA
AAY M EL S S LR SEDTAVY Y CAR

250 260 270 280 290 300
GGGGAAGGCCAGCAATGGACTACTGGGGACAAGGTACATTAGTCACTGTTTCTTCAGGAG
G RPAMDYWSGQGTLV TV S S G G

310 320 330 340 350 360
GTGGTGGATCAGGTGGAGGAGGATCAGATATCCAGATGACCCAATCACCATCTTCATTGT
G GSG6GG6G 666G SDI QMTOQS P S S L S

370 380 390 400 410 420
CTGCCTCAGTCGGAGACAGGGTCACTATAACATGCAGGGCCTCTGAGGATAACTACGGAA
AAS VvV 6GDRV TI1 TCRASEUDNY G I

430 440 450 460 470 480
TTTCATTCATGAACTGGTTCCAGCAGAAACCAGGAAAGGCTCCAAAGTTGTTAATTTACG
S FMNWFQQKP GKAPIKILTILTI YA

490 500 510 520 530 540
CCGCTTCAAACCAAGGTTCAGGTGTCCCATCAAGATTTTCAGGTTCTGGATCTGGTACCG
AS NQ G S GVPSRZFSGS G S G TD

550 560 570 580 590 600
ACTTCACCTTGACCATCTCATCTTTGCAGCCAGACGATTTCGCCACCTATTACTGCCAGC
F T LTI1 S S L QP DD FATYYCOQAOQ

610 620 630 640 650 660
AGTCAAAGGAGGTCCCATGGACCTTCGGACAGGGAACAAAAGTCGAGATTAAGCCAGCCT
S K EVPWTFGQGT KV E 1l K P A S

670 680 690 700 710 720
CAGGATGCGGTCCAGAGGGAATCGGTGCCGTCTTGAAGGTTTTGACCACCGGATTGCCTG
G ¢ G6GPEGI GAV LKV LTTGTLPA

730 740 750 760 770 780

CCTTGATCTCTTGGATCAAGAGGCAAAGGCAGCAACATCATCATCATCATCATGCGGCCG
L1 s w1l KZRQRQQHHHHWHHAA
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Phu luc 8

Trinh tw gen mi héa khang thé dic hiéu CD33 da ding ky trong Ngan
hang gen

F 1 AM402974. Reports ...[gi:115306410]

Features

Sequence
LOCUS AM402974 885 bp DNA linear SYN 22-
SEP-2006
DEFINITION Synthetic construct for chimaeric Homo sapiens and Apis
cerana

huanH33gen gene for H33Mel.
ACCESSION  AM402974

VERSION AM402974.1 GI1:115306410
KEYWORDS H33Mel ; huanH33gen gene.
SOURCE synthetic construct

ORGANISM synthetic construct
other sequences; artificial sequences.
REFERENCE 1
AUTHORS Le,H.Q., La,H.T. and Nguyen,H.X.
TITLE Making immunotoxin with two properties for the diagnosis and
treatment of blood cancer
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 885)
AUTHORS Le,H.Q.
TITLE Direct Submission
JOURNAL  Submitted (06-SEP-2006) Le H.Q., Animal Cell Biotechnology,
Biotechnology, 18 Hoang Quoc Viet, Caugiay, Hanoi, 10,000,

VIET NAM
FEATURES Location/Qualifiers
source 1..885
/organism="synthetic construct"
/mol_type="other DNA"
/db_xref=""taxon:32630"
/focus
source 1..387
/organism="Homo sapiens"
/mol_type=""other DNA"
/isolation_source="patient with acute myeloid
leukemia"

/db_xref=""taxon:9606"
/clone_lib="human synthetic VH + VL scFv library,
Griffin.1 library"
source 424 .774
/organism="Homo sapiens"
/mol_type=""other DNA"
/isolation_source="patient with acute myeloid
leukemia™
/db_xref=""taxon:9606"
/clone_lib="human synthetic VH + VL scFv library,
Griffin.1 library"
source 775..852
/organism="Apis cerana"
/mol_type="other DNA"
/db_xref="taxon:7461"

228



//

gene

CDS

/country="Viet Nam:Hanoi"

1..885

/gene="huanH33gen"

1..885

/gene="huanH33gen"
/note="synthetic CDS for antibody against CD33 and
cytolytic cells”
/codon_start=1

/transl_

table=11

/product="H33Mel"
/protein_id="CAL47330.1"
/db_xref="GI1:115306411"

/translation="MGCPYGPKKKRKVGGQVQLVQSGAEVKKPGSSVKVSCKASGYTF
TDYNMHWVRQAPGQGLEWIGY I YPYNGGTGYNQKFKSKAT ITADESTNTAYMELSSLR
SEDTAVYYCARGRPAMDYWGQGTLVTVSSGGGGSGGGGSD IQMTQSPSSLSASVGDRY
TITCRASEDNYG I SFMNWFQQKPGKAPKLL 1'YAASNQGSGVPSRFSGSGSGTDFTLTI
SSLQPDDFATYYCQQSKEVPWTFGQGTKVE IKPASGCGPEG IGAVLKVLTTGLPALIS
WIKRQRQQHHHHHHAAAN""

misc_feature

misc_feature

ORIGIN
1
61
121
181
241
301
361
421
481
541
601
661
721
781
841

atgggttgcc
cagtcaggtg
ggttacacat
gagtggatcg
tcaaaagcca
ttgaggtctg
tggggacaag
tcagatatcc
actataacat
cagaaaccag
gtcccatcaa
ttgcagccag
ttcggacagg
ggtgccgtct
caaaggcagc

388..423

/gene=""huanH33gen""
/note=""linker sequence"

853..885

/gene=""huanH33gen"’
/note="His-Tag"

catacggacc
cagaggtaaa
tcactgacta
gttacatcta
ccatcacagc
aagatacagc
gtacattagt
agatgaccca
gcagggcctc
gaaaggctcc
gattttcagg
acgatttcgc
gaacaaaagt
tgaaggtttt
aacatcatca

aaagaagaag
gaagccagga
caacatgcac
cccatacaac
cgacgagtca
cgtctattac
cactgtttct
atcaccatct
tgaggataac
aaagttgtta
ttctggatct
cacctattac
cgagattaag
gaccaccgga
tcatcatcat

aggaaggtcg
tcatctgtca
tgggtcagge
ggtggaaccy
actaataccg
tgcgetaggg
tcaggaggtg
tcattgtctg
tacggaattt
atttacgccg
ggtaccgact
tgccagcagt
ccagcctcag
ttgcctgect

gcggecgega
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gtggacaggt
aggtctcatg
aggctccagg
gatacaacca
cctacatgga
gaaggccagc
gtggatcagg
cctcagtcgg
cattcatgaa
cttcaaacca
tcaccttgac
caaaggaggt
gatgcggtcc
tgatctcttg
attaa

ccagttggta
caaggcctca
tcagggtttg
gaagttcaag
gttgtcatca
aatggactac
tggaggagga
agacagggtc
ctggttccag
aggttcaggt
catctcatct
cccatggacc
agagggaatc
gatcaagagg



Phu luc 9

Trinh ty gen ma héa khang thé dic hiéu HER2 da ding ky trong Ngin

hang gen qudc té

F 1. AM402973. Reports

...[2i:115306408]

Features
Sequence
LOCUS AM402973 876 bp DNA linear SYN 22-
SEP-2006
DEFINITION Synthetic construct for chimaeric Homo sapiens and Apis
cerana
huanHergen gene for HerMel.
ACCESSION AM402973
VERSION AM402973.1 GI1:115306408
KEYWORDS HerMel ; huanHergen gene.
SOURCE synthetic construct
ORGANISM synthetic construct
other sequences; artificial sequences.
REFERENCE 1
AUTHORS Le,H.Q., La,H.T. and Nguyen,H.X.
TITLE Making immunotoxins with two properties for the diagnosis and
treatment of blood cancer
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 876)
AUTHORS Le,H.Q.
TITLE Direct Submission
JOURNAL  Submitted (06-SEP-2006) Le H.Q., Animal Cell Biotechnology,
Biotechnology, 18 Hoang Quoc Viet, Caugiay, Hanoi, 10,000,
VIET NAM
FEATURES Location/Qualifiers
source 1..876
/organism="synthetic construct"
/mol_type="other DNA"
/db_xref=""taxon:32630"
/focus
source 1..366
/organism="Homo sapiens"
/mol_type=""other DNA"
/db_xref=""taxon:9606"
/cell_line="MCF7"
/clone_lib="human synthetic VH + VL scFv Library,
Griffin.1l Library"
source 409..765
/organism="Homo sapiens"
/mol_type="other DNA"
/db_xref=""taxon:9606"
/cell_line="MCF7"
/clone_lib="human synthetic VH + VL scFv Library,
Griffin.1l Library"
source 766..843
/organism="Apis cerana"
/mol_type="other DNA"
/db_xref="taxon:7461"
/country="Viet Nam:Hanoi"
gene 1..876
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cs

cytolytic

/gene=""huanHergen""

1..876

/gene="huanHergen"
/function="immunotoxin"
/note=""synthetic CDS for antibody to Her2 and

cells”

/codon_start=1
/transl_table=11
/product="HerMel""
/protein_id="CAL47329.1"
/db_xref="G1:115306409"

/translation="MDCPYGPKKKRKVGGQIQMTQSPSSVSASVGDRVT ITCKASQDV
SIGVAWYQQKPGKAPKLLI'YSASYRYTGVPSRFSGSGSGTDFTLT ISSLQPEDFATYY
CQQYY1YPYTFGQGTKVEIKSSGGGGSGGGGSGGEVQLVESGGGLYQPGGSLRLSCAA
SGFTFTDYTMDWVRQAPGKGLEWVADVNPNSGGS I YNQRFKGRFTLSVDRSKNTLYLQ
MNSLRAEDTAVYYCARNLGPSFYFDYWGQGTLVTVSSGIGAVLKVLTTGLPALISWIK
RQRQQHHHHHHAAAN""
misc_feature

misc_feature

ORIGIN
1
61
121
181
241
301
361
421
481
541
601
661
721
781
841
//

atggactgcc
cagtcaccat
tcacaagatg
ttgttgatct
ggatcaggta
tattattgcc
attaagtcat
gtcgaatcag
tctggtttca
ttggagtggg
aagggaaggt
tcattgaggg
tacttcgact
ttgaaagtct
cagcaccacc

367..408

/gene=""huanHergen""
/note=""linker sequence"

844..876

/gene=""huanHergen""
/note="His-Tag"

cttacggacc
cttctgtatc
tctcaatagg
actcagcctc
ctgactttac
agcaatacta
caggtggagg
gaggtggttt
cattcaccga
tcgccgacgt
tcaccttgtc
ctgaggatac
actggggtca
taaccaccgg
atcatcacca

aaagaaaaag
tgcttcagtc
tgtcgcatgg
atacagatac
cttgaccatt
catctaccct
aggttcaggt
ggttcaacct
ttacacaatg
caaccctaat
agtggatagg
agccgtttac
aggtactttg
tttgcctgec

tgcggceegeg

aggaaggtag
ggagataggg
tatcaacaga
accggagtac
tcatcattgc
tacaccttcg
ggaggaggtt
ggaggatcat
gattgggtta
tctggtggat
tctaagaaca
tactgtgcca
gttaccgtat
ttgatatctt
aattaa

Disclaimer | Write to the Help Desk

NCBI | NLM | NIH

231

gtggacagat
ttacaatcac
aacctggtaa
catcaaggtt
agccagagga
gacaaggaac
ctggaggtga
taaggttgtc
gacaggcccc
caatctataa
ccttgtattt
gaaatttggg
cttcaggtat
ggatcaagag

ccaaatgact
ttgcaaagcc
ggcccctaag
ctcaggttct
ttttgcaacc
aaaagttgag
agtacaatta
ttgtgcagca
tggaaagggt
ccagagattc
gcagatgaac
accttctttc
tggagctgta
gcagaggcag
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