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I. BAO CAO TOM TAT

1 Tém tit dé cwong

Bang 2: Danh muc san pham khoa hoc va cong nghé

TT | Tén san pham S6 lwong | Chi tiéu kinh té - k¥ thuat hodc yéu T gian
cau khoa hoc h. thanh
1 | Gene vi sinh vat ma hoa | 2 gene bang ky GenBank 6/2008
lipase
2 | Gibng visinh vattaito | 2 ching | Tinh sach, xac dinh tén ching, dang | 6/2008
hop sinh tong hop lipase ky GenBank
3 | Bot lipase dang tho 10g B6t lipase tho c6 hoat tinh cao 30 6/2007
unit/ml
4 | Lipase hoang dai 10 mg Tinh sach thinh mot bang dong nhat | 6/2007
5 | Lipase tai to hop 10 mg Tinh sach thanh mét biang dong nhat 12/2007
6 | Phuong phap nhan dong | 1 Phuong | Nam bat ky thuat thiét ké mdi va PCR | 12/2007
bang PCR suy bién phap suy bién
7 | Ching nam hong gene 1 chung Chung nam khong con gene lipase 12/2008
lipase hoat dong
Bang 3: Ndi dung va két qua nim thir nhat (2006)
TT | Cac ndi dung, cong viéc cu thé San phém phai dat T gian
h thanh
1 | Phan lap cac chung vi sinh vat c6 hoat tinh lipase | 5 chung nam va 20-50 1-6/
Phan 1ap trén moi truong LB + 1% dau dau nanh ching vi sinh vt cé 2006
Phén lap trén méi truong Tauson + 1 ddu ddu nanh | hoat tinh lipase
Phan 1ap trén méi truong MT5 + 1% dau olive
Phan 14p trén mai truong LB + 0,2% tributyrin
2 | Xac dinh va phan loai c4c vi sinh vat: Mot s trinh tu 16S 1-12/
Nhan dong céc trinh tu gene 16S rRNA rRNA 2006
Nhéan dong céc trinh ty gene 26S rRNA Mot sb trinh tu 26S
Doc trinh ty, phan tich trinh ty rRNA
bang ky GenBank Mi s6 GenBank
3 | T6i wu diéu kién nudi cay S6 liéu (bang biéu, hinh | 7/2006-
Xac dinh dong théi sinh truong va sinh tong hop anh minh hoa) vé dong | 6/2007
lipase, thai sinh trudng, sinh
Téi wu nhiét d6 nudi cdy tong hop lipase, cac diéu
Téi vu pH méi truong nudi cdy kién nudi ciy tbi uu
Téi wu ngu(‘Sn carbon (nhiét 49, pH, nguén
Tbi wu nguodn nito carbon, nguon nito,
Tbi wu co chét cam tng ngudn co chit cam ung)
d6i v6i sinh truong va
sinh tong hop lipase
4 | Xéac dinh céc tinh chat hoa ly cua lipase ty nhién S liéu vé tinh chat hoa | 7/2006-
Xac dinh nhiét 6 va pH ti uu 1y cua lipase tu nhién 6/2007
Xac dinh d6 bén nhiét va pH (nhiét d6 va pH t6i uu,




Xac dinh anh hudng cua ion kim loai
Xac dinh anh huong cua dung mdi hiru co
Xac dinh anh hudng cua chat tay rira

d6 bén nhiét va pH, anh
hudng cua ion kim loai,
dung méi hitu co, anh

hudng cuia chét tay ria)

5 | Nhan dong céc gene lipase mdi & Hamburg 1-2 gene ma hoéa lipase | 1/2006-
Thiét ké mdi méi 6/2008
Chay PCR
Cit enzyme han ché
Gan dinh vao vector
Poc trinh tur
Gan dinh vao vector biéu hién
Bién nap vao E. coli hoic P. pastoris
Biéu hién, tinh sach

6 | Pao tao cir nhan nghién ciru vé lipase Cu nhan cong nghé sinh | 6/2006

hoc

7 | Gui sinh vién sang Vién Thuc vat Dai cuong Tién sy dén
(Hamburg, Pirc) thyc hién d¢ tai nghién ctru sinh 12/2008

8 | Gui can bd sang Vién Thuc vat Pai cuong Thyec tap sinh 6/2006
(Hamburg, Buc) thuc hién mot $6 cong viéc
nghién ctu

9 | Viét 1-2 ban thio bai bao 1-2 bai bao 12/2006

Bang 4: Noi dung va két qua nim thir hai (2007)
TT | Céc ndi dung cong viéc cu thé San pham phai dat T gian
h thanh

1 | Tbi wu diéu kién nudi ciy S6 liéu (bang biéu, hinh anh | 7/2006-
Xac dinh dong thai sinh trudng va sinh tong | minh hoa) vé dong thai sinh | 6/2007
hop lipase, trudng, sinh tong hop lipase,

T6i vu nhiét d6 nudi cay cac diéu kién nudi cay toi uu
Tbi vu pH moi truong nuoi céy (nhiét 4o, pH, nguén carbon,
Ti wu ngudn carbon ngudn nito, ngudn co chat
Ti wu ngudn nito cam tng) d6i v6i sinh trudng
Ti wu co cht cam tng va sinh tong hop lipase

2 | Xac dinh cac tinh chat hoa 1y cua lipase tu S liéu vé tinh chat hoa Iy 7/2006-
nhién cua lipase tu nhién (nhiét 40 | 6/2007
Xac dinh nhiét 6 va pH t6i uu va pH ti uu, d6 bén nhiét va
Xac dinh d6 bén nhiét va pH pH, anh huoéng cua ion kim
Xac dinh anh hudng cua ion kim loai loai, dung méi hitu co, anh
Xac dinh anh hudéng cua dung méi hitu co hudng cta chat tay ria)

Xéc dinh anh hudng ctia chat tiy rira

3 | Nhan dong céac gene lipase mdi & Hamburg 1-2 gene ma hoa lipase mai 1/2006-

Thiét ké mdi 6/2008

Chay PCR

Cit enzyme han ché

Gan dinh vao vector

DPoc trinh tu

Gan dinh vao vector biéu hién

Bién nap vao E. coli hoic P. pastoris




Biéu hién, tinh sach

4 | Gui hai can bd sang Vién Thuc vat Pai Thuyec tap sinh 12/2007
cuong (Hamburg, Pirc) thyc hién mot sb
cong viéc nghién ciru
5 | Viét 1-2 ban thdo bai bao 1-2 bai bao 12/2007
Bang 5: Noi dung va két qua nim thir ba (2008)
TT | Cac ndi dung cong viéc cu thé San pham phai dat T gian
h thanh
1 | Nhén dong céc gene lipase méi & 1-2 gene ma hoa lipase méi 1/2006-
Hamburg 6/2008
Thiét ké moi
Chay PCR
Cit enzyme han ché
Gan dinh vao vector
Poc trinh tir
Gan dinh vao vector biéu hién
Bién nap vao E. coli hodc P. pastoris
Biéu hién, tinh sach
2 | Xac dinh tinh chat ciia lipase mai 1-2 lipase tai t6 hop méi, 1-2 1/2008-
Xac dinh nhiét do va pH tdi wu chung vi sinh vat tai td hop co 12/2008
Xéc dinh do bén nhiét va pH hoat tinh lipase cao: S ligu vé
Xac dinh anh huong cua ion kim loai tinh chét hoa 1y cua lipase tu
Xéac dinh anh hudéng cua dung méi hitu co | nhién (nhiét do va pH t6i wu, do
Xac dinh anh huong ciia chat tay ria bén nhiét va pH, anh huong cia
ion kim loai, dung méi hitu co,
anh hudng cua chat tiy ria)
3 | Tao cay chuyén gene va nam chuyén gene | Ching nam hong gene 1/2008-
va dot bién mit gene & Hamburg 12/2008
4 | Bao cao nghiém thu & Ha Noi va 6-12/
Hamburg 2008
5 | Béo cdo nghién clru sinh Bang tién sy 12/2008
6 | Viét 1-2 ban thao bai bao 1-2 bai bdo 12/2008




2 Nguyén vat liéu va phwong phap
2.1 Héa chit

2.2 Chiing giong va héa chit
Cac chung vi sinh vat dugc phan 1ap tir cac mau nude thai, nudc ao hd tu dong,
nude thai 16 md.
2.3 Cac phwong phap nghién ciru
2.3.1 Cadc phwong phap vi sinh vat
1. Lay mau dat, nudc thai, lam giau va phan lap vi sinh vat
2. Xéc dinh dong thai sinh truong
3. T&i uu nong do co chit cam tmg
4. Khao sat ngudn nitrogen
5. Téi wu pH nudi cdy ban dau
6. Tbi vu nhiét d6 nudi c?iy
7. Nudi cay biéu hién va cam tng
2.3.2 Cac phwong phap hoa sinh
1. DPinh lugng protein
bién di poyacrylamide
Dinh tinh lipase

el

Dinh lugng lipase
Xéc dinh ddc hiéu co chat

Téi wu pH phan tng

N S @

T6i wu nhiét do phan tng

8. Khdo sat d bén nhiét

9. Khao sat 6 bén pH

10. Khao sat anh hudéng dung moi hiru co

11.Khdo sat anh hudng ion kim loai



12.Khao sat anh hudng cac chit tay ria
2.3.3 Cdc phuong phap sinh hoc phdn tu
1. Tach chiét DNA tong s6, DNA plasmid, RNA
2. Khuéch dai DNA, RT-PCR
3. Di¢n di agarose
4. Dién di acrylamide
5. CitDNA
Gén dinh DNA

Bién nap plasmid tai t6 hop

® =N

Poc trinh tyr DNA

9. Phan tich trinh ty DNA

10. Phuong phap Southern

11. Phuong phap knock-out gene

3 Cic két qua chinh

3.1 Phan lap cdac ching vi sinh vt co hoat tinh lipase

10 chung vi sinh vat bién va 95 vi sinh vét dat c6 hoat tinh lipase. Tir cac chung vi
sinh vat nay ching nAim DTQ-26.3, chung vi khudn M1 c6 hoat tinh lipase cao nhat
dugc chon dé sinh tong hop lipase va thyuc hién cic nghién ctru vé hinh thai, tinh chat

1y hoa.



Bing 1. Cdc ching vi sinh vdt sinh téng hop lipase.

Hoat tinh Hoat tinh
|2 2 |2
z |2 |2 z |2 | &
2 1= |8 |2 | 2 |2 |8 |2 |2
= 2 + = IS g = X + = It g
= o o N PR, > «s o o N P, >
E + 2 0 + = § + 2 0 + =
i 31 |5 |8 |2|E |8 3 & |5 |8 |2
1 LP1.1 + + 80 LP12.8
2 LP1.2 + 81 LP13.1
3 LP1.3 + 82 LP13.2
4 LP1.4 + 83 LP13.3
5 LP1.5 + 84 LP14.1
6 LP1.6 + 85 LP15.1 +
7 LP1.7 + + + 86 LP15.2 +
8 LP2.1 + 87 LP153
9 LP2.2 + 88 LP154 +
10 | LP2.3 + 89 LP15.5 +
11 LP2.4 + 90 LP15.6
12 LP2.5 + 91 LP15.7 +
13 LP2.6 + 92 LP15.8
14 LP2.7 + + 93 LP16.1 +
15 LP3.1 + + + 94 LP16.2 +
16 LP3.2 + + 95 LP16.3 +
17 | LP3.3 + 96 LP16.4
18 LP3.4 + 97 LP16.5
19 LP3.5 + 98 LP16.6 +
20 LP3.6 + + + 99 LP16.7 +
21 LP3.7 + + 100 | LP16.8 +
22 LP3.8 + + 101 | LP17.1 +
23 LP3.9 + + 102 | LP17.2 +
24 | LP4.1 + 103 | LP17.3 +
25 LP4.2 + + 104 | LP174
26 LP4.3 + + 105 | LP17.5
27 LP4.4 + 106 | LP17.6 +
28 LP4.5 + + + 107 | LP17.7 +
29 LP4.6 + 108 | LP17.8 +
30 | LP4.7 + + 109 | LP18.1 +
31 LP4.8 + + 110 | LP18.2
32 LP5.1 + 111 | LP18.3
33 LP5.2 + 112 | LP18.4 +
34 LP5.3 + 113 | LP18.5 +
35 LP54 + 114 | LP19.1 +
36 LP5.5 + 115 | LP19.2 +
37 LP5.6 + 116 | LP19.3 +
38 LP6.1 + + 117 | LP194 +
39 LP6.2 + 118 | LP19.5 +
40 | LP6.3 + 119 | LP20.1 +
41 LP6.4 + 120 | LP20.2 +




42 | LP6.5 + 121 | LP20.3 +
43 | LP6.6 + + 122 | LP20.4

44 | LP6.7 + + 123 | LP20.5

45 | LP6.8 + + 124 | LP20.6

46 | LP6.9 + + 125 | LP20.7

47 | LP7.1 + 126 | LP20.8 +

48 | LP7.2 + 127 | LP20.9

49 | LP7.3 + 128 | LP20.10 +
50 | LP74 + 129 | LP20.11 +
51 | LP7.5 + + 130 | LP21.1 +
52 | LP7.6 + 131 | LP22.1 +
53 | LP7.7 + + 132 | LP22.2 +
54 | LP8.1 133 | LP22.3 +
55 | LP8.2 + 134 | LP22.4 +
56 | LP8.3 135 | LP22.5 +
57 | LP8.4 136 | LP23.1 +
58 | LP8.S 137 | LP23.2 +
59 | LP8.6 + 138 | LP23.3 +
60 | LP8.7 139 | LP24.1 +
61 | LP8.8 + 140 | LP24.2 +
62 | LP8.9 + 141 | LP24.3 +
63 | LP8.10 + 142 | LP25.1 +
64 | LP9.1 143 | LP26.1 +
65 | LP9.2 144 | LP26.2 +
66 | LP9.3 + 145 | LP26.3 +
67 | LP10.1 146 | LP27.1 +
68 | LP10.2 147 | LP27.2 +
69 | LP10.3 148 | LP28.1 +
70 | LP11.1 149 | LP28.2 +
71 | LP11.2 + 150 | LP29.1 +
72 | LP11.3 151 | LP29.1 +
73 | LP12.1 | + 152 | LP29.2 +
74 | LP12.2 153 | LP31.1 +
75 | LP12.3 154 | LP31.2 +
76 | LP124 | + 155 | LP20.11 +
77 | LP12.5 | + 156 | LP27.2 +
78 | LP12.6 157 | LP21.1 +
79 | LP12.7

3.2 Toi wu cac diéu kién nudi cay va xdc dinh tinh chdt hoéa ly cua lipase tw nhién

(Ngi dung 3-4)
3.2.1 T6iwu cdc diéu kién nudi cdy va xdac dinh tinh chat héa Iy ciia lipase tir chiing
nam Geotrichum sp. DTQ-26.3
Tu cac miu nudce thai c6 nhiéu ddu md thu thap ¢ 1o md, ao ho & Ha Noi va mot sd

vung ven bién Viét Nam, 193 chung vi sinh vat dugc phan 1ap, trong do, 10 chung vi




sinh vat bién va 95 chung vi sinh vét dat c6 hoat tinh lipase. Chiing nAm ky hiéu DTQ-
26.3 c6 hoat tinh lipase cao nhét dugc xac dinh hinh thai khuén lac va trinh tu gen 26S
rRNA va t6i vu mot s6 didu kién nudi cdy. Trinh ti phan doan gen 26S rRNA cua
chung DTQ-26.3 cho thay, ching nay thudc chi Geotrichum va duoc dang ky trong
GenBank voi tén goi 1a Geotrichum sp. DTQ-26.3, ma s6 DQ640273. Sinh trudng va
sinh tong hop lipase cta chung Geotrichum sp. DTQ-26.3 dat toi wu (45,9 mg/ml va
2,64 U/ml) sau 48 h nudi cdy trong moi truong LB. Nhiét d6 tdi uu cho sinh truong va
sinh tong hop lipase 1 30°C (hoat tinh 34,5 U/ml). pH tbi wu cho sinh truong va sinh
tong hop lipase 1a 5,0 (145,2 mg/ml va 37,9 U/ml). Ngudn nitrogen t6t nhat dé sinh
truong va sinh tong hop lipase 13 peptone (37,9 U/ml). Geotrichum sp. DTQ-26.3 cho
hoat tinh lipase cao nhét khi nudi trong méi truong LB ¢6 bd sung 0,5% dau olive &
37°C, pH 5,0 (34,5 U/ml).

Dé c6 thé ap dung lipase trong cong nghiép, mot sb tinh chit hoa 1y cua lipase
ching Geotrichum sp. DTQ-26.3 da dugc xac dinh. Lipase ngoai bao ching
Geotrichum sp. DTQ-26.3 c6 hoat tinh cao nhat ¢ nhiét d6 40°C, pH thich hop cho
enzyme hoat dong 13 8 - 8,5. Enzyme bén ¢ nhiét d6 30°C va ¢ pH 8,0. Lipase chiing
Geotrichum sp. DTQ-26.3 ua thity phan dau olive nhét trong sb cac loai dau thuong
mai dugc khao sat. Noi chung, céc ion kim loai déu tc ché lipase, hoat tinh mét di mot
nira dén mot ph?m tu, dac bi¢t hoat tinh lipase mét gﬁn hét voi 10 mM Pb*". Riéng ion
kim loai Ca®>" v&i ndong d6 1 mM di kich thich lipase, 1am ting 6% hoat tinh lipase.
Dung moi hitu co khao sat déu lam giam hoat tinh lipase. Tween 20 c6 tac dung hoat
hoa lipase, 1am tang 11% hoat tinh. Chét tay rira SDS véi ndng d6 1% kim hiam lipase

hoan toan.

3.2.2 Téiuu cdc diéu kién nudi cdy va xdc dinh tinh chat héa 1y lipase tir ching vi

sinh vat Ralstonia sp. M1

Chung vi sinh vat dugc phéan 1ap & Viét Nam Ralstonia sp. M1 sinh téng hop ra
mot lipase ngoai bao va céac tinh chat hoa Iy duoc danh gia. Sinh tong hop lipase trong
moi truong toi wu trong ndi 1én men 5 lit dat 3,2 U/ml d6i véi dau olive. Pién di
nhudm lipase/esterase cho mot bang duy nhat & dich ndi. Lipase c6 hoat tinh t6i wu &

55-60°C va pH 10 va bén toi 75°C va ¢ khoang pH kiém 7,5-11. Enzyme bén trong



nhiéu dung méi hitu co. Tween 80, Tween 60 va Tween 40 ting hoat tinh, tuy nhién
Triton X-100, X-45 va SDS trc ché nhe lipase. Cac ion kim loai c6 tac dung trc ché
nhung céc chit trc ché bao gdm DEPC, EDTA, PMSF va 2-mercaptoethanol c¢é tac
dung trai nguoc nhau. Lipase thily phan triglyceride ctia cac chudi acyl ngan (C4, C6,
va C8) va p-nitrophenyl ester ctia cac chudi acyl dai (C14 va C8). Enzyme xuc tac
phan tng thity phan dau hat bong, dau co, dau dira va dau lta my tét hon so véi dau

olive.

3.3 Nhin dong va biéu hién cdc gene ma héa lipase (Nji dung 5)
3.3.1 Nhan dong gene ma hoa Gel tir chung Geotrichum sp. DTQ-26.3

Gene ma hoa lipase tur ching Geotrichum sp. DTQ-26.3 dugc nhan dong T/A
trong vector nhan dong pTZ57R/T b?lng cap mdi dic hiéu GelF va GelR. Trinh tu
nucleotide c6 muc do tuong déng 82.2% dén 99,8% so v&i cac trinh tu nucleotide ma
héa lipase trong GenBank. Trinh tu aa suy dién lipase ching Geotrichum sp. DTQ-
26.3 ¢6 mirc d6 twong ddng cao tir 83,8 dén 99,6% so véi cac trinh ty aa suy dién tir
céc trinh ty nucleotide trong GenBank. Gene ma hoa lipase chén vao vector biéu hién
pPICZaA sau khi cit md vong bang enzyme gidi han MssI dugc dua vao Pichia
pastoris GS115. Nong do methanol thich hop 1a 1%, thoi gian nubi cay 96 gid hoat
tinh dich ndi chua tinh sach dat 5 TU/ml.
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caggcccccacggccgttcttaatggcaacgaggtcatctctggtgtecttgagggcaag

Q AAPTAVLNSGNZEV I S GV L E G K
gttgataccttcaagggaatcccatttgctgaccctcctgttggtgacttgcggttcaag
v b T FKSGI P FADUPWPV G DL R F K
cacccccagcctttcactggatcctaccagggtcttaaggccaacgacttcagctctgcet
H P QP F TG S Y Q G L K ANUDF S S A
tgtatgcagcttgatcctggcaatgecttttctttgecttgacaaagtagtgggcttggga
c M QL DP G NAFSULULDIK KV VG L G
aagattcttcctgataaccttagaggccctctttatgacatggcccagggtagtgtctcc
K 1 L P DNULWIRGWPLYDMAQQG G S V S
atgaatgaggactgtctctaccttaacgttttccgccccgectggcaccaagectgatgcet
M N EDT CULYLNVFIRWPAGTK P D A
aagctccccgtcatggtttggatttacggtggtgectttgtgtttggttcttctgcttct
K L PV MVWIY GG AFVF G S S A'S
taccctggtaacggctacgtcaaggagagtgtggaaatgggccagectgttgtgtttgtt
Y P G N GY V KE SV EMGOQPV V FV
tccatcaactaccgtaccggcccctatggattcttgggtggtgatgccatcaccgctgaa
S 1 N Y RTSGWPY G FL G GDAITAE
ggcagcaccaacgctggtctgcacgaccagcgcaagggtctcgagtgggttagcgacaac
G S T NAGULWHUID G QRIKGULEWV S DN
attgccaactttggtggtgatcccgacaaggtcatgattttcggtgagtccgetggtgec
Il ANF G G DPD KV M I F G E S A G A
atgagtgttgctcaccagcttgttgcctacggaggtgacaacacctacaacggaaagcag
M S V AH QL V AY G GDNTYNGK Q
cttttccactctgccattcttcagtctggcggtectcttecttactttgactctacttct
L FHSAIULOQQSS GG GW®PULUPYFDST S
gttggtcccgagagtgcctacagcagatttgctcagtatgccggatgtgacaccagtgcec
vV 6 P ESAY SRFAQYAGT CTUDTS A
agtgataatgacactctggcttgtctccgcagcaagtccagcgatgtcttgcacagtgeg
S DNDTULATCULRSIKS SDVLUHSA
cagaactcgtatgatcttaaggacctgtttggtctgctccctcaattccttggatttggt
Q NS Y DLKDULZFGLULUPQFUL G F G
cccagacccgacggcaacattattcccgatgccgcttatgagctctaccgcagecggtaga
P R P DGWNITL11T PIDAAYELYR S G R
tacgccaaggttccctacattactggcaaccaggaggatgagggtactattcttgcccce
Y AK V P Y I T G NQEDEGT 1 L AP
gttgctattaatgctaccactactccccatgttaagaagtggttgaagtacatttgtage
VA1 NATTTWPWHYV K KWL K Y I C S
caggcttctgacgcttcgcttgatcgtgttttgtcgctctacccecggetecttggtecggag
Q AASDASLUDW RYVULSLYPG S WS E
ggttcaccattccgcactggtattcttaatgctcttacccctcagttcaagecgecattget
G S PFRTGIHILNALTWPAOQFIKRTT A
gccattttcactgatttgctgttccagtctcctegtegtgttatgcttaacgctaccaag
Al F T DULULUFOQSPR RV MLNATK
gacgtcaaccgctggacttaccttgccacccagctccataacctcgttccatttttgggt
DV NRWTYL AT QULMHNULVPFL G
actttccatggcagtgatcttctttttcaatactacgtggaccttggcccatcttctgct
T FH G SDULULFOQYY VDULGUPS S A
taccgccgctactttatctcgtttgccaaccaccacgaccccaacgttggtaccaaccte
Y R R Y F 1 S F ANWMHMHUDWPNWVGTNL
caacagcgggatatgtacactgatgcaggcaaggagatgcttcagattcatatgattggt
Q Q R DMY TDAGI K EMLOQII HM I G
aactctatgagaactgacgactttagaatcgagggaatctcgaactttgagtctgacgtt
NS MR TDUDU FIR 1 EGI1 S NUFE S DV
actctcttcggt

T L F G

Hinh 1. Trinh tu nucleotide va amino acid cua lipase tir ching Geotrichum sp. DTQ-26.3.
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3.3.2 Nhan dong gene ma hoa lipase Fgl4 v a Fgl5 tir chung Furasium

Céc bo moi dung dé khuéch dai gene fgl4 va fgl5 dugc thiét ké chira cac diém cat
Sacll+Xbal va EcoRI+Kpnl, tuong tmg. Cac san pham PCR cuia gene fgl4 va fgl5 tir
chung Furasium dugc khuéch dai c6 kich thudc ~1600 bp va dugc chén vao vector
nhan dong pGEM-T va cho céc plasmid tai to hop pGEF4 va pGEF5 tuong tng.

Céc plasmid pGEF4 va pGEF5 nhan dong trung gian duoc cit lan luot véi cap
enzyme Sacll+Xbal va EcoRI+Kpnl, cho cac bang tuong img dung véi tinh toan ly
thuyét. Vector pGEM-T khoang 3.000 bp con fgl4/SX] va fgl5/EK] khoang 1600 bp.
Céc plasmid nhan dong trung gian pGEF4 va pGEFS5 tinh sach dugc cat bang cip
enzyme Sacll+Xbal hoic EcoRI+Kpnl tuong (mg. Cac san pham cat han ché fgl4/SX]
va fgl5[EK] tinh sach dugc cheén vao vector pGAPZaA tao ra cac plasmid méi
pGAF4 va pGAFS5. Dich gin dinh dugc bién nap vao E. coli TOF 10F. Mot s khuan
lac moc trén dia thach chtra zeocin dugc kiém tra sy c6 mit cua cac doan gene fgl4 va
f2l5 véi cac cap mdi da thiét ké ¢ trén bang PCR.

Sau khi chon ngau nhién cac thé bién nap, cac dong mang dung plasmid tai t6 hop
pGAF4 va pGAF5 duoc chon ra va cat kiém tra v6i cip enzyme tuong (ng
Sacll+Xbal va EcoRI+Kpnl. San pham cat mo vong pGAPZaA[P], pGAF4[P] va
pGAF5[P] boi enzyme Pagl dugc bién nap vao nim P. pastoris. Sau 2 ngdy, mot sd
khuén lac tréng moc trén dia bién nap, mot s6 khuén lac tréng duoc chon ngau nhién
dé tach DNA ciia ndm va chay PCR dé kiém tra sy co mit cta cac doan gene fgl4 va

fel5.

Té bao tai to hop thu dugc tir 100 pl dich nuéi céy sau cac thoi gian 0; 24; 48; 72;
96; 144 va 168 gio dugc bién tinh va dién di trén gel 12,5% polyacrylamide dé danh
gi4 ning suét biéu hién lipase. Két qua dién di protein tong s duogc thé hién trén dién
di @ SDS-PAGE. Dua theo duong chuan Bradford thi ham lugng protein tong sb ctia
Fgl4 12 0,848 mg/ml dich biéu hién twoi va ciia Fgl5 1a 1,206 mg/ml. Dich nuéi ciy
sau 168 gio clia cac chung tai to hop Pichia pastoris/pGAF4.1 va Pichia pastoris/
pGAFI15.17 ¢6 hoat tinh lipase dugc ly tim 10 phut véi 10000 rpm. Dich ndi duogc str
dung dé xac dinh mot s6 tinh chat cua cac lipase tai t6 hop Fgl4 va Fgl5.
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Déi v6i Fgl4 thi hoat tinh twong dbi dat cao nhat ddi véi C12 (100%), va sau d6
dbi voi C10 (88%). P6i voi Fgl5 thi co chat dic hiéu lai 1a C8 va hoat tinh ddi véi C6
(86%) va C12 (92%) ciing rit cao so voi C8. Pé x4c dinh cac yéu té anh huong dén
hoat tinh ciia cic enzyme tai to hop biéu hién Fgl4 va Fgl5 thi co chat dugc sir dung
tuong ing la C12 va C8.

D6 thi hoat tinh twong d6i clia ca hai enzyme d6i voi nhiét o thay doi rat gidng
nhau, déu c6 nhiét do tbi thich 1a 37°C. B4 thi biéu dién mbi twong quan gitra pH phan
{g va hoat tinh twong ddi ciia ca hai lipase tai t6 hop Fgl4 va Fgl5 rat twong tu nhau.

Chung déu c6 pH tbi wu ¢ 7,0.
3.3.3 Nhdn dong gene ma héa enzyme thiy phin dau EstR

Mot gene mai tir chung Ralstonia sp. M1, ma hoa esterase, dugc nhan dong ¢
Escherichia coli va trinh tu nucleic acid dugc phan tich. Phan doan chén 1,6 kb cho
théy mdt khung doc mé ORF, ma hoa mot esterase (320 aa, 34,1 kDa) véi pl 9,86.

3637
G

EstR chira mot 16 oxyanion du doan H , mot vung pentapeptide bao thu

265 237

G'®HSLG'", va cac amino acid xtic tac bao tha His*® va Asp™’. Trinh ty EstR co
64-70% va 44-48% murc d6 twong dong v4i cac hydrolase/acyltransferase tir cac
chung Burkholderia va tir Ralstonia, twong Gng, 44% va 38% murc d6 tuong dong voéi
esterase ddc hi€u lactone tur Pseudomonas fluorescens va Mesorhizobium loti, tuong
ung. Esterase EstR duoc biéu hién v&i mirc do cao 41 mg/g té bao tuoi. Esterase EstR
tinh sach bang Ni-NTA cho thy hoat tinh tdi wu & diy nhiét d6 60-65°C va diy pH
7,5-9,0 ddi voi p-nitrophenyl caproate. Enzyme dugc tim théy 1a chiu dugc cac dung
moi hitu co, dac biét duogce kich thich boi ethanolamine. Cac ion kim loai cho théy mot
tac dung nhe ddi véi hoat tinh esterase. Chat trc ché phenylmethanesulfonyl fluoride
trc ché manh esterase. Triton X-45 cam ung hoat hoa EstR, nhung cac chat tay rira lam
giam nhe toi manh hodc tc ché hoan toan. Trong cac p-NP ester duogc thi, caproate 13

co chat ua thich nhat cta esterase nay.
3.3.4 Pha bo gene ma hoa lipase Fgll2 va Fgll3 tw Fusarium

D3a pha bo gene ma hoa lipase Fgl12 va Fgl13 tir Fusarium bang cach thay thé

gene ma hoa lipase bang gene ma hoa enzyme khang khang sinh hygromyein.
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GATCCGCGCCGGCAAGGCGTCGATCGCCACCGATGAAATCGCCCGCTTCACTCCCGCCGG
CCTGCAGCTCAAGAGCGGCGAGCATCTCGATGCAGACGTGGTCGTCACGGCCACGGGGCT
CAAGCTGAAGGTGCTGGGTGGGGCGTCCATCAGCGTCGACGGACGTGCGGTGAACCTGGC
TGACACCGTGTCCTACAAGGGCATGATGTACAGCGGCGTGCCGAACCTGGCGTCGTCGTT
CGGCTACACCAACGCGTCGTGGACGCTCAAGGCCGAGCTGATCGCGCAGTACGTGTGCCG
GCTGCTGAACCACATGCGCTCGGGCGGCTTCGACACCTGCATGCCGCGTCTGGACGATGA
GGCCATGGGCCGCGAGCCGGCCGTCGATCTGACGTCGGGCTATATCCAGCGTGCTGCCAG
CATCCTGCCAAAGCAGGGCACGAAGCAGCCGTGGAAGTCGTATCAGAATTACGCGCGTGA
CCTGATGATGCTGAAGTTCGGCTCGCTGGCTGACAGCGCCATGCAGTTCGAGCGCCGCGL

60
120
180
240
300
360
420
480
540

Primer Rme81F

GCAACCGATGGGCGCGGCACAAGCCGCTTAACGTCACGGGGGCATCGTGATCCAGACCGT
—I0 Vo Q T V

CCTGATTGCCGTCGCGCTCGTGATCGCAGCGCCGGTGGCGTTCACCTTTGTCATCGCACG
L 1T AVALV I ANAPVAFTEFV I AR

GCGCGTAACCAAGGCGTTTCCGCCCGAAGGCAAGTTCATCGATATCGGGGCCGACCGCGT
R v T K A FPPEGI K F1 D1 G ADRYV

ACACTACACCGACCGCGGCCAGGGTCCTGCCATCGTGTTCGTGCATGGCCTATGCGGAAA
HY TDRGQGPATILVFVHGOLTCGN

CCTGCGCAACTTCGCCTACCTCGATCTGGAGCGGCTGGCGCAATCGCACCGCGTGATCGT
L R NFAYLDILIERILAQSMHI RV 1YV

GATCGACCGGCCCGGCTCCGGACGCTCGCTGCGCGGGGCGGCCTCGACGGCGAACATATA
Il D RP G S GRSLIRGAASTANILIY

CGCGCAGGCACGCACAGTCGCCCAGTGCATCCAAAAACTGGGCCTCGACCAACCGGTGCT
A Q ARTVAOQTCTIOQZKTLTGLT DG QTPUVL

0GTCGBOCACTCICTOER0GGTGCOATCGEgCTOGOGETERRGCTGAATCATCCGCAGTC
G H S| L G G G Q S

L N H P

GGTTCGTCGGCTTGCGCTCGTTGCGCCGCTCACGCACAACGAGCACGCGCCGCCCGGTGC
VRRL ALV APLTHNIEWHAPUPG A

GTTCAAGGGCTTGGCGTTGACGTCGCCGCTGGCGCGCAGGCTGGTGTCGTGGACGCTGGC
F K 6L ALTSWPLARRLVYVSWTL A

CGTTCCGCTGTCGATCCTCAACTCGCGCAAGGCGATTGCAGCCGTGTTTGCGCCCGAGGC
v P L S 1 L NSRIKAI A AV F AP E A

CATGCCGGAGGATTTCCCGTTCAAGGGCGGCGGCCTGCTGGGGCTGCGTCCGCACGTGTT
Mm P EDZFPFKGGGL L GLR P H VF

CTATGCGGCATCGTCGGATCTCGTGGCCGCGCCGGAAGACCTGCCCGACATGGAACGCCG
Y AAS S DLV AAPEDULUPDMERR

CTATGCCTCGATGACGGTGCCCGTCGACGTGCTGTACGGCCGGGGCGACCGCATCCTGAA
Y ASMTVPVDVLYGRGI[RTIT LN

CGTCAAGCGCCAGGGCGAAGCGCTCAAGCAGAAGCTCGAGCGCGTGAACCTGCGGGTGGT
vV KX R Q G E AL KQKLEWRVNILRVYV

TGACGGCGGGCACATGCTGCCCGTGACGCAGCCCGCGCTGACGACGGACTGGATACTCGG
b GGHMLPV TQPALTTHDWI L G

Primer Rme81R
TGTGGCCGCCGCGGTGCCCATACAAGCCGAAGCCGCCGCGTCAGCCTAGCCGCGCCGCAC
vV AA AV P I Q AE A AAS A =

Ccagatc 1567

Hinh 2. Trinh tu nucleotide va amino acid cia EstR tir chiung Ralstonia sp. M1.

660
25

720
45

780
65

840
85

900
105

960
125

1020
145

1080
165

1140
185

1200
205

1260
225

1320
245

1380
265

1440
285

1500
305

1560
320
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3.4 Cac nji dung 6-9

3.4.1

I.

3.4.2

Dao tgo cir nhan (Noi dung 6)

Cu nhan Truong Thi Bich Hug, sinh vién hé dai hoc chinh quy Khoéa 47, thudc
Khoa Sinh hoc, Truong Dai hoc Khoa hoc Tu nhién, PHQG Ha Néi da thuc
hién ludn vén t6t nhiép voi dé tai: “Phdn ldp mét sé chiing vi sinh vit bién
sinh tong hop lipase va ddnh gid tinh chét héa Iy, bao vé 5/2006 véi két qua

xuat sac.

. Pham Thi Phuong, Dai hoc Nong nghiép: “T. hiét ké plasmid tai to hop, biéu

hién lipase tdi té hop ciia chiing Geotrichum DTQ-26.3”, bao vé 9/2007.

Gui sinh vién sang Hamburg (Noi dung 7)

TS Nguyén Nam Long da thuc hién dé tai nghién ctru & Hamburg tir 7/2005 dén

9/2008: Importance of secreted lipases for virulence of the phytopathogen fungus

Fusarium graminearum. Dissertation. A thesis submitted to the Fachbereich Biologie,

Universitdt Hamburg for the degree of doctor rerum naturalium by Nguyen, Nam

Long, Hanoi, Vietnam. Hamburg 2008.

NCS Lé Thi Thu Giang dang 1am luan 4n tién sy & Hamburg theo hoc bong BMBF
tur 8/2007-8/2010.

NCS Nguyén Vin Thuét dang 1am luan 4n tién sy & Hamburg theo hoc bong 322
do Thanh Héa cip tir 4/2009 dén 4/2013.

3.4.3

1.

3.

Gui can bo sang Hamburg thuc tap (Noi dung 8)

Ctr nhan Pao Thi Tuyét da thuc tap tai Fachbereich Biologie, Universitét
Hamburg, 6-10/2006: Nhan dong gene ma hoa Fgl4 va Fgl5 va danh gia tinh
chat ctia hai enzyme téi t6 hop.

Thac s Nguyén Thi Thao da thuc tap tai Fachbereich Biologie, Universitit
Hamburg, 7-9/2007: Pha bo gene ma hoa lipase Fgl12, Fgl13 va Fgl14 ctia nam

Fusarium.

TS Quyén Dinh Thi da sang Hamburg trao doi khoa hoc thang 9/2007.
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3.4.4

Céng bé (NGi dung 9)

Quyen DT, Dao TT, Nguyen SLT (2007) A novel esterase from Ralstonia sp.
M1: gene cloning, sequencing, high-level expression and characterization. Prot

Expr Purif 51(2) 133-140.

Quyen DT, Le TTG, Nguyen TT (2007) Production and properties of an
extracellular alkaline, thermostable, highly organic-solvent-resistant and

detergent-inducible lipase from Ralstonia sp. M1. ASEAN JST, 24(3).

. Nguyén SLT, Quyén BT (2007) Mt s6 tinh chét hoa 1y ciia lipase ngoai bao

ching Geotrichum sp. DTQ-26.3. Tap chi CNSH 5(1): 31-40.

Nguyén SLT, Quyén DT, Truong TBH (2006) Téi wu mét sé diéu kién nudi
cay chung nim Geotrichum sp. DTQ-26.3 sinh tong hop lipase. Tap chi CNSH
4(4): 455-462.

Nguyén SLT, Quyén DT (2009) Nhan dong, phan tich trinh tw va biéu hién
gene ma hoa lipase tir chung Geotrichum sp. DTQ-26.3. Ban thao.

4 Kétluan

beé tai hoan thanh nhiém vu dang ky, c6 mdt so chi tiéu vugt muec.

Bdng 2. Danh muc san phiam khoa hoc va cong nghé.

TT | Tén san pham SH Chi tiéu kinh té - k§ | Thoi gian | Thuc hién
lugng | thuat hoac yéu cau hoan
khoa hoc thanh
1 | Genevisinh vat |2 gene | Dangky GenBank 6/2008 Lipase tir Geotrichum
ma hoa lipase sp. DTQ-26.3
EF061458, esterase tur
Ralstonia sp. M1:
AY320282
2 Giéng vi sinh vat | 2 Tinh sach, xac dinh | 6/2008 1 dong E. coliva 3
tai to hop sinh chiung | tén chung, dang ky dong P. pastoris sinh
téng hop lipase GenBank téng hop lipase Gel va
esterase EstR
3 | Bot lipase dang 10g Bot lipase tho co 6/2007 Hoan thanh
tho hoat tinh cao 30
unit/ml
4 | Lipase hoang dai | 10 mg | Tinh sach thanh mot | 6/2007 Hoan thanh
bing dong nhat
5 | Lipasetaito hop |10 mg | Tinh sach thanh mot | 12/2007 | Hoan thanh
bing dong nhat
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Phuong phap 1 Nim bat ki thuat 12/2007 | Hoan thanh

nhan dong bang | Phuong | thiét ké moi va PCR

PCR suy bién phép suy bién

Chung nam hong | 1 Chung nam khong 12/2008 | 2 chung nam

gene lipase chung | con gene lipase hoat Fusarium hong gene

dong

Fgll12 va Fgl13
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II. BAO CAO DAY BU
1  Méi dau

1.1 Pagi cwong vé lipase
1.1.1 DBinh nghia

Lipase (triacylglycerol acylhydrolase, EC 3.1.1.3) thay phan cac lién két ester
trong tri-, di-, va monoacylglycerol dé tao ra san pham 1a cac acid béo, diacylglycerol,
monoacylglycerol va glycerol.

Hai enzyme lipase va esterase déu phan giai lién két ester, nhung lipase 1a mot
enzyme hoat dong ¢ bé mit phan pha gitta co chit 1a cac triacylglycerol mach dai va
nudc, con esterase ciing co tic dung phan giai cac co chat nay nhung khong c6 hoat
tinh bé mat.

Mot lipase thuc thu s& cit cac ester huyén phu cua glycerine véi cac acid béo chudi
dai nhu triolein va tripalmitin. Lipase 14 serine hydrolase. Lipase biéu thi mot it hoat
tinh trong cac dich nudc chira co chét hoa tan. Nguoc lai, esterase biéu thi dong hoc
Michaelis-Menten binh thudng trong dung dich. Trong té bao nhan chun, lipase tham
gia vao cic budc khac nhau ciia qua trinh dong héa lipid bao gdm cé tiéu hoa md, hap

thy, tao cau truc va dong héa lipoprotein (Balashev ef al., 2001).
1.1.2 Nguén goc

Lipase phan bd rong rai tir vi sinh vat, thuc vat, dén dong vat c6 vu. O dong vat co
va, lipase dong vai trd chia khoa trong qua trinh tiéu hoa lipid (lipase & tuyén tuy, da
day), trong qua trinh déng héa va di hoa (lipase ¢ rudt, gan, lyosome va lipoprotein).
Ngoai ra cac lipase dong vat duoc chia lam ba nhom dya vao sy phin bd va hoat tinh
ctia chung 1a céc lipase duoc tiét vao trong dudng rudt bai cac t6 chirc chuyén hoa
(c4c lipase trong tiéu hoa thuc phdm), cc lipase tuyén sita va ctia mo.

Trong thuc vat, lipase dugc tim the‘iy & cac md du trit ctia cc hat chira diu nhu: hat
thau dau, hat ngii cdc, hat huéng duong, va chit yéu duoc tim thay trong qua trinh nay
mam. Trong qua trinh ngt nghi, lipase khong hoat dong cua hat thau dau, c6 hoat

dong ngay ca trong qua trinh nghi.

17



Lipase vi sinh vat phan bd rong rai tir vi khuan, nAm men dén nim. Hau hét lipase
mg dung thuong mai c6 ngudn gdc vi khuan. Vi sinh vat tong hop lipase duoc tim
thdy trong cic mdi trudng phong pht nhu nude thai cong nghiép, nha may ché bién
dau thyc vat, sita, dat 13n dau, hat co dau, thuc phém thbi gitra (Sztajer et al., 1988),

dbng phan, than da, va sudi nudc nong (Wang et al., 1995).
1.1.3 Cdu tric
Khoi hwong phan tir
Dua trén khoi luong phan tu, lipase co thé duoc chia thanh enzyme khéi lugng
phan t&r nho va 16n (Bang 1.1).

Bdng 1.1. Ddc diém ciia mot s6 lipase vi sinh vat.

Khéi lugng Nhiét do toi  Hoat tinh

Visinh vat phan tir (kDa)  PH©Tthich c(°C)  riéng (U/mg)
Aspergillus niger 38 5,6 25 9,02
C. curcata 195 5,0-8,0 60 4

C. deformans 207 7,0 80 19
Candida cylindracea 120 7,2 45 53,22
szromobactermm 30 6.5-7.0 70 2275
viscosum

Geotrichum candidum 55 6,6 40 14,20
Humicola lanuginosa 27,5 8,0 60 5,16
Mucor michei 8,0 40 3,25
P. fluorescens 32 7,0 50-55 3,05
Pseudomonas sp. 32 7.8 47 7,80
R. delemar 41,3 5,6 35 2,20
Rhizopus arrhizus 43 8,0 16,08

Lipase khoi luong phan tir nho khong co gdc glycosyl va vao khoang 30 kDa
(Dartois ef al., 1994). Vi vi khuan, lipase c6 khdi luong phan tir 16n duoc tao thanh
tir hai tiéu don vi trong khi loai thip chi cho mot don vi duy nhét.

D6i v6i nhicu dong vat c6 vu, lipase dich tuy co khéi lugng phan tir xap xi 50 kDa.
Lipase ctia ngd c6 khéi lugng phan tir 65 kDa, ciia hat thau dau 1a 76 kDa con lipase
ctia ddu Ha lan 1a 62 kDa. Vi vi khuan, khi loc gel, nguoi ta phat hién hai loai cao va
thép tuong ung la 120 va 27 kDa. Két qua dién di cho théy loai cao dugc tao thanh tir
hai tiéu don vi 80 va 50 kDa trong khi loai thap chi cho mét don vi duy nhat. Lipase
tir cac vi khuan Pseudomonas c6 khdi lugng phan tir khoang 33 kDa trir lipase cua

Pseudomonas fluorescences c6 khdi luong phén tir 1én téi 45 kDa.

Trinh tw amino acid

18



Nhiéu trinh ty amino acid cua lipase dugc suy ra tir trinh ty gene lipase da tach
dong cho thiy c6 nhitng diém tuong dong gitta nhitng cu trac khong gian cua lipase
vi sinh vét va dong vat c6 vii, tuy nhién van c6 rat it nhitng trinh ty giéng nhau hoan
toan, ngoai trur nhiing trinh tu ving quanh trung tam hoat dong. Khi so sanh trinh tu
amino acid ving quanh trung tdm hoat dong ctia nhom gdm ba enzyme xiic tac
protease, lipase, cutinase voi esterase, nguoi ta théy su ton tai cua trinh tu bao thu
Gly-X1-Ser-X2-Gly (X 1a mot amino acid bét ky). Khac biét duy nhat da biét véi trinh
tu bao thi1 trén 1a sy thay thé ciia alanine cho glycine thir hai trong subtilisin. Khong
mot trinh tu bao thi nao duoc tim théy quanh géc histidine hodc glutamic acid cua
trung tim hoat dong trir truong hop trong cic enzyme tuong dong tir cac loai ho hang
rat gﬁn.

Cau triic khéng gian ba chiéu

Viéc 1am sao dé xéac dinh dugc céu tric khong gian ba chiéu cua lipase 1a mot van
dé quan trong. Vi n6 dugc coi la co s& dé hiéu dugc dong hoc phan ung, co chét dic
hiéu va hoat tinh bé mat cta lipase. M6 hinh cAu tric khong gian ba chiéu con cho
phép du doan cac tinh chit sinh héa ciing nhu cung cap co sé dé bién ddi lipase nham
cai tién tinh bén cua lipase. Piéu quan trong trong viéc xac dinh ciu tric enzyme 13
phai tinh thé hoa duoc chiing. Vao ndm 1990, c4u trac tinh thé dau tién cia hai lipase
khéac nhau da dugc xac dinh: mot enzyme tach tir nam Rhizomucor miehei, mot
enzyme tiéu hoa clia ngudi 13 lipase tuyén tuy. Sau ndy cau triic khong gian ba chiéu
ctia rat nhiéu lipase da dugc ching minh bang tinh thé hoc tia X nhu lipase ciia
Geotrichum candidum (Schrag et al., 1991), Fusarium solani (Martinez et al., 1992),
Candida rugosa (Grochulski et al., 1993), Pseudomonas glumae (Noble et al., 1993),
Humicola lanuginosa (Lawson et al., 1994), Pseudomonas cepacia (Kim et al., 1997,
Schrag et al., 1997).

Lipase tir cac ngudn gbc khac nhau, thuong rat khac nhau vé kich thudc phan tir va
c6 rét it cac trinh tuy twong dong. Tuy nhién trong cac lipase di duoc két tinh va nghién
ctru déu cho thdy rang hau hét ching 1a nhiing protein ¢ ciu tric a/p véi mot trung
tam 1a cac gip nép P duoc bao quanh bdi mot sd dai xoan helix o (Hinh 1.1). Trung

tam x1ac tac dugc tao bdi b ba Ser, His, Asp/Glu, tuong tu nhu ¢ protease serine va
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che day bang mot cau tric giong nhu cai “nap” gdm mot hoac hai chudi xoan a

(Misset et al., 1994).

Hinh 1.1. Céu triic khéng gian ba chiéu ciia lipase ching
Burkholderia cepacia. Cé cdu triic o/ vdi trung tam la cdc gdp
nép 3 dwoc bao quanh béi mét sé ddi xodn helix a. Trung tam
xac tac dwoc tao boi bo ba Ser87, His286 va AspD264 (a) va
(b) (Kim et al., 1997).

Binh thudng trung tdm xuc tac
khong boc 16 ra bén ngoai moi
truong, nhung khi twong tac voi
co chét ¢ bé mat tiép xtic gitra
dau va nude thi dang cdu trac
thay d6i va trung tim hoat dong
lai bdc 16 ra bén ngoai (Misset et
al., 1994). Trong céu trac cta
lipase con c6 mdt trinh tu bao thu
Gly-X;-Ser-X,- Gly (X 1a mdt
amino acid bt ky) ciing tuong tu
nhu & protease, trinh ty ndy nam
trong phan trung tim hoat tinh
nhung no lai tham gia vao viéc
nhan biét lipid khi enzyme hoat
dong & bé mat. Céu triic cudn
xodn cua lipase duoc giit viing
bang céc cau disulfide va nho

mang luéi lién két hydro. S6

luong cau disulfide khong ¢ dinh ma thay ddi tiy theo loai lipase c6 ngudn gdc khéc

nhau.
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IR 12T

Hinh 1.2. Céu triic o/f cia lipase chiing Burkholderia cepacia véi trung tdm gap nép f3 (cdc miii tén), cdc dai
xodn helix o va ddi xodn helix 319 (GI va G2) (hinh chit nhdt) va trung tam xiic tac Ser87, Asp264 va His286

(chdm den to tron).
1.1.4 Co ché xiic tdc

Trong qua trinh xuc tac, mdt dac diém quan trong cua lipase 1a c¢6 su thay doi vé
dang khong gian cia viing hoat dong. Diéu nay thé hién ¢ “céi nip” che ddy trung tim
hoat dong. N6 van bao quanh ving hoat dong trong sudt qua trinh xuc tac, nhung rat
linh hoat dé c6 thé mé ra cho co chit di vao trung tAm phan tmg va sau d6 cho san
pham di ra. Sw déng mo nay duoc giit vilng bang cac twong tac kiy nudc, cac lién két

hydro giita phan nap va phan con lai ciia phan tir protein (Woolley, Peterson, 1994).

S lipase & bé mdt tiép xiic giita pha dau-

\ nuoc.

E 1a lipase hoa tan c6 hoat

E* @ E*S tinh, E” 13 lipase hoat dong

Hinh 1.3. M6 hinh co ché xiic tic ciia

Pha dau duoc héap thu, S 14 co chét
/ khong tan trong nuéce, E'S 1a
H/ P Pha nue céc phuc hé co chét lipase, P
E 1a san pham thity phan.

Lipase xtic tdc cho mdt phan ung héa hoc qua hai bude (Hinh 1.3) (Martinelle,

Hult, 1994). Budc 1: lipase lién két v6i bé mat tiép xuc giita pha dau va pha nuéc, day

21



c6 thé 1 bude hoat hoa enzyme. Budc 2: lipase lién két voi co chét trén bé mat dé

hinh thanh phtic hop enzym - co chat.

1.1.5 M0t s6 phan vmg déc trung

Lipase co6 thé tham gia xtic tac cho rat nhiéu phan ing hoa hoc khac nhau. Phan
ung thuy phan 1a mot phan ing dac trung véi sy tham gia cta lipase. Phan ng thuy
phan duoc bat dau khi nguyén ttr O cla serine tin cong vao nguyén tir C cia nhom
carboxyl tham gia trong lién két ester dé hinh thanh phirc hop tir dién trung gian.
Tham gia vao viéc tao thanh phirc hop trung gian nay con co sy tham gia ctia gbc
histidine. Tiép d6 phuc trung gian dugc phan giai thanh phiic hé acyl-enzyme. Cudi
cung nho c6 sy tham gia ciia phan tir nudc, lipase tu do duge gidi phdng cung mot
acid béo. Qua trinh thiy phan s€ tao thanh acid béo va glycerol (Hinh 1.4A). Phan tng

ester hoa (Hinh 1.4B) 1a phan tng gitra mot acid béo va ruogu tao ra ester.

OH o
r )]\/\/\/\ Lipase r )j\/\/\/\
—0 o + 3H,0 —_— EOH + 3 HO
Lo)]\/\/\/\ OH
Hinh 1.4A. Phan vng thuy phan.

Lipase ‘ ‘
R——C—OR, + HOH

Hinh 1.4B. Phan ing ester hoa.
Phan ting trao d6i giira cac ester (Hinh 1.4C) 13 phan tng trao ddi giita cac ester

hodc gitra ester va acid béo.

(0] (0] O

| | Lipase | | | |
R—C—OR, + Ry—C—OH =——= R—C—OR, + R—C—OH

(@] (0] (0]

| I Lipase |

(@)

RI_C_ORQ + R3_C_OR4 —~———— Rl
Phan iing trao déi giita cdc ester

Hinh 1.4C. Phan img trao déi gitta cdc ester.

Phan tng chuyén ester (Hinh 1.4D) 1a phan tng giita ester véi rugu hodc glycerol.
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‘ ‘ Lipase ‘ ‘
Rl—C_ORz + R3OH —_— RI—C_OR3 + Ron
‘o‘
0 O —CR;

OH
‘ ‘ r Lipase
R,OH +

RI—C_ORZ + —OH _— [
LOH OH

Hinh 1.4D. Phan img chuyén ester.

1.2 Chaperone

Mot trong nhitng van dé hay gap khi biéu hién protein ¢ ndi bao cua té bao E. coli
1a chtng thuong tao thanh thé viii (inclusion bodies). Mic du biéu hién protein duéi
dang thé vui ciing c6 mot s vu diém nhat dinh nhung protein tao ra thudng bi mat
hoat tinh sinh hoc va qua trinh tai tao cdu trc twong ddi phirc tap va tén kém. Co
nhiéu cach dé hinh thanh c4u tric bac ba dung ciia protein ngoai lai nhu biéu hién
gene ngoai lai tién hanh song song véi viéc biéu hién chaperone phan tir hoic sir dung
chung vi khuan thiéu hut thioredoxin dé duy tri kha ning oxy héa thich hop, lam giam
ty 1& tong hop protein, nudi cdy té bao & nhiét do thap, hodc biéu hién protein quan
tam & dang lai véi chudi polypeptide c6 kha ning tan tt trong té bao chu. Trong cac
cach trén, cach biéu hién protein song song véi biéu hién phan tir chaperone dugc xem
nhu cach tdi vu dé 1am ting kha nang tiét ciia protein va dam bao qua trinh hinh thanh
cAu tric cua protein dién ra chinh xac. Tuy nhién, cach ndy chi thanh céng véi mot s6
protein nhét dinh. Néu protein dugc biéu hién qué manh trong té bao thi du c6 biéu
hién ciing voi chaperon, phén tir protein tao ra van c6 nguy co hinh thanh ciu tric sai
1éch hodc thiéu hut ciu disulfide.

Protein sau khi dugc tong hop mudn tré thanh protein ¢6 hoat tinh sinh hoc thi
chung ta phai c6 cdu tric khong gian dung. Qua trinh hinh thanh ciu triic diing phy
thudc vao rat nhiéu yéu td. C6 nhiéu bang ching cho rang qué trinh hinh thanh cu
triic protein invivo c6 sy tham gia tich cuc cta phan tir chaperone. Cac phan tir

chaperone dugc biét rd nhét hién nay la h¢ théng GroEL-GroES (Hinh 1.5), DnaK-
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DnaJ-GrpE hoat dong phu thudéc ATP. DnakK lién két vao vung ky nuéc trén chudi
peptit méi sinh hodc chudi peptit chia duoc hinh thanh ciu trac dé ngan chin su co

cum cua phan t protein (Horwich et al., 1999).

&) Prokaryote b) Eukaryote

ﬁ—l— eaﬁmln
] 4 [type [
e . B

i HE:
Ll

) 3
88 8lramer —

;
ClpK
B s omomet OharEbutipialgmes 3
e g e T
& s,

Hunoﬂ'h.‘ilfmqlu_ _ _ byphooprarplaion o matsining.

Hinh 1.5. Vai tro cia chaperone vong phu thuéc ATP trong viéc tao cdu triie va tdi tao cdu tric cia protein bi

gidam hoat tinh trong té bao prokaryotic va eukaryotic (Horwich et al. 1999).

DnaK nhén biét chudi heptamer ctia amino acid chira 4-5 gbc ky nuée. Trung binh
ctr 36 amino acid ké tiép lai c6 mét trinh tu dugce nhan biét bai DnaK. Dnal lién két tu
do v6i phirc hop trung gian dang hinh thanh cau trac, hoat héa DnaK 1am cho DnaK
lién két chit ch& hon va dinh hudng DnaK dén ving c6 4i luc cao. GrpE 1a nhan t6
1am bién d6i phirc hop: cac protein duoc giai phong ra c6 thé ¢ ciu triic cudn xoin
dung hodc c6 thé duoc giir boi DnaK-Dnal hodc dugc chuyén xudi chiéu cho phirc
GroEL-GroES. GroEL la phan tir 16n ¢6 khéi lugng 800 kDa bao gom hai chudi
heptamer xé&p chdng 1én nhau. GroEL lién két vai protein va GroES. Sau d6 phuc
trung gian cta protein dang hinh thanh cau tric dugc dua vao khe ciia GroEL. Tai day
protein ¢ thé cudn xoan hinh thanh céu tric. C6 bang chimg cho rang viéc tao protein
ngoai lai song song véi tong hgp DnaK-DnaJ hoic GroEL-GroES thi protein dugc tao
ra ¢ kha nang tan. Tuy nhién diéu nay ciing con phu thudc vao dang tu nhién cia
protein biéu hién.

Ngoai ra con ¢ mét sb protein ciing c6 chirc ning chaperone trong té bao nhu
ClpB, HtpG, IbpA/B la cac protein sdc nhiét (Hsps).

Mot sb chirc ning ctia chaperone trong té bao: a) Tao ciu tric ctia cac protein méi

sinh; b) Tro gitip qua trinh tip hop cau tric clia protein; ¢) Téi tao cu triic cta cac
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protein bi bién tinh; d) Van chuyén cac protein qua mang té bao; e) Dich tan cong cta

no6 la cac protein bi gidam hoat tinh; f) Ngan cdn sy von cuc cua cac protein.

1.3 Ung dung ciia lipase

Bing 1.2. Nhitng irng dung cong nghiép ciia lipase vi khudn (Vulfson, 1994).

Cong nghi¢p Phén tng xuc tac Séan pham hay @mg dung

Bot giat Thity phan dau m& Tay cac vét dau md

Stra Thuy phan md stta, lam chin pho  Tao mui thom cho sita, phomat va bo
mat, bién doi bo

Banh Tao mui vi Kéo dai thoi gian st dung

Thirc dn chita ~ Chuyén ester Thirc an chita bénh

bénh

Dau md, bo Chuyén ester, thity phan Bo, acid béo, glycerol, mono- va

diglycerin

Hoa chat Sang loc dong phén, tong hop Hop chit dong phan, hoa chét

Duoc phém Chuyén ester, thily phan Lipid dac biét, thudc trg tiéu hoa

M§ pham Téng hop Chét nhii, chat giit 4m.

Thude da Thuy phan San pham da

Gidy Thuy phan Gidy chét lugng cao

Lam sach Thiy phén Tiy m&

Lipase da duoc tng dung trong cac qui trinh héa hitu co, san xuét chit tay, tong
hop chét hoat dong bé mit, dau boi tron, téng hop hoa chét tinh khiét, cong nghiép
hoa dau an, cong nghiép sira, cong nghiép noéng hoa, san xuat gidy, dinh dudng, my
pham va bao ché thudc (Quyén Dinh Thi e al., 2002; Quyén Dinh Thi, 2004b). Lipase
c6 thé duoc sir dung dé day nhanh qua trinh phan hity md thai va polyurethane. Nhiing
g dung chinh cua lipase duoc tom tit trong bang 1.2. Hau hét lipase cong nghiép co
ngudn gdc tir vi khuan va nim (Béang 1.3).

Bing 1.3. Mét 56 lipase vi khudn thuwong mai (Jaeger, Reetz, 1998).

Dang Nguon Ung dung Cong ty san xut
Nam C. rugosa Tong hop hiru co Amano, Biocatalysts, Boehringer
Mannheim, Fluka, Genzyme, Sigma
C. antarctica Tong hop hitu co Boehringer Mannheim, Novo Nordisk
T. lanuginosus ~ Phu gia bot gidt Boehringer Mannheim, Novo Nordisk
R. miehei Ché bién thuc an Novo Nordisk, Biocatalysts, Amano
Vi B. cepaccia Tong hop hitu co Amano, Fluka, Boehringer Mannheim
khudn P. alcaligenes Phu gia bot giat Genencor
P. mendocina Phu gia bot giat Genencor

Ch. viscosum Téng hop hitu co Asahi, Biocatalysts
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1.3.1 Trong céng nghiép chdt tdy rira

Nho kha nang thiy phan md&, ma lipase c6 ung dung chinh lam phu gia trong cong
nghiép chét téy rira va bdt giat gia dinh. Lipase bt gidt dugc Iya chon dac biét dé thoa
mén cac yéu cau chinh sau: (1) hoat tinh dic hiéu co chat thap, nghia 1a c6 kha ning
thiy phan cac dang md khac nhau; (2) ¢6 kha nang chiu dugc cac diéu kién giat kht
khe (pH 10-11, 30-60°C); (3) c6 kha nang chiu dugc céac chét hoat dong bé mat gay
phan huy va cac enzyme [vi du céc alkyl benzene sulfonate (LAS) va protease], ma
chung la cac thanh phﬁn quan trong cua nhiéu loai bot giat. Lipase voi nhitng dac tinh
mong mudn nhan dugc qua mot to hop sang loc lién tuc va protein engineering.

Niam 1994, Novo Nordisk da dwa ra thi trudng lipase tai to hop thwong mai,
Lipolase, ¢6 ngudn gbc tir nim 7. lanuginosus va dugc biéu hién & 4. oryzae. Nam
1995, hai loai lipase vi khuén duoc dua vao thi truong 1a Lumafast tor P. mendocina va
Lipormax tur P. alcalignenes boi cong ty Genencor International. Gerritse et al. (1998)
da cong bd mét loai lipase kiém, sinh tong hop tir P. alcaligenes M-1, ¢6 kha ning tay
cac vét dau md trong diéu kién may giat (Gerritse et al., 1998).

1.3.2 Trong cong nghiép thuc pham

Dau va m& 1 nhiing thanh phan quan trong ctia thuc pham. Gia tri dinh dudng,
thAm my va céc tinh chét vat yyly ctia mot triglyceride bi anh hudng 16n bdi cac yéu td
nhu vi tri acid béo trong khung glycerol, d6 dai chudi va do khong no ctia acid béo.
Lipase cho phép bién di cac tinh chit cua lipid bang cach thay ddi vi tri cia chudi
acid béo va thay thé mot hodc nhiéu acid béo bang cac acid méi. Con dudng nay, lipid
it mong mudn va tuong ddi ré ¢6 thé duoc bién d6i thanh md co gia tri cao.

Trong cong nghiép ché bién sita ngudi ta dung lipase tinh sach hodc cac loai vi
sinh vat c6 kha ning phan giai m& dé phan giai mot sd lipid cua sita trong qua trinh
1am phomat nham lam tang huong vi, ting téc d6 chin cia phomat va san xuat nhimg
san pham giéng phomat. Viéc b sung lipase vao trong sita dé san xuat phomat da tao
ra cac acid béo tu do, chinh cac acid nay d& lam mém phomat va tao ra nhitng mui vi
dic trung. Céc acid béo tu do mach ngin (chu yéu 1 4C va 6C) 1am ting vi ndng, hic.
Trong khi cac acid béo ty do mach trung binh (12C, 14C) dem lai vi ngot, d0 mém,

x0p cho san pham. Cac acid béo nay cung vdi céc vi sinh vat da khoi dau cho su tong
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hop cac huong vi khéc nhau nhu: acetoacetate, acid -keto, methyonyl ketone, cac
ester va céc lactone. Nguon lipase truyén thong lam ting huong vi ctia phomat 13 tir
cac mo cua dong vat, dac biét 1a tuyén tuy cua bo, lon va cac tuyén trén da day cua
dong vat nhai lai lic con non nhu dé con, ctru non, bé€. Hién nay, lipase vi sinh vat
cling di dugc st dung trong céng nghiép phomat dé 1am ting huong vi va ting qua
trinh chin ctia phomat nhu 1a lipase tir Mucor miehei, Aspergillus niger va A. aryzae.

Nguoi ta da dua lipase vao dé khic phuc nhitng nhugc diém cta phuong thire hoa
hoc. Lipase dugc st dung dé cai bién triacyglycerol, ndng cao chit luong cac dau thuc
vat ré tién, chit luong thip, bang cach thay thé cac acid béo no boi cac acid béo khong
no, trong dung méi hiém nudc.

1.3.3 Trong tong hop hitu co

Str dung lipase trong tong hop hitu co dang trd nén quan trong. Lipase duoc sir
dung dé xuc tac mot loat cac chuyén hoa dac hiéu déng phan, dac hi¢u vung va dac
hiéu héa hoc. Phan lén lipase dugc su dung nhu la cac chét xuc tac trong hoa hitu co
¢6 ngudn gdc vi khuan. Nhitng enzyme nay hoat dong & giao dién hydrophilic-
lipophilic va chiu dung dugc cac dung méi hitu co trong hdn hop phan tmg. Sir dung
lipase trong tong hop cac hop chat ddng phan (Berglund, Hutt, 2000).

Enzyme xtc tdc phan ing thiy phan triglyceride khong hoa trong nudc tai giao
dién nudc-dau. Dudi cac didu kién cho trude, ham luong nudc trong hdn hop phan
g s& quyét dinh hudng phan tmg duoc xuc tac bai lipase. Khi khong c6 hodc c6 it
nudc, chi ¢ ester hoa va chuyén ester xdy ra. Phan tng thuy phan 1 phan tng wu ai
hon khi c6 du nudc. Phan ing xtc tac lipase trong cac dung moi téi han (Turner ef al.,
2001).

1.3.4 Trong céng nghiép héa dau

Str dung lipase trong qui trinh hoa dau tiét kiém niang lugng va giam thiéu phan
huy do nhiét trong cac phan trng alcoholysis, acidolysis, thily phan va glycerolysis.
Mic du lipase dugc thiét ké boi thién nhién dé bé gy thity phan céc lién két ester ciia
triacylglycerol, lipase ¢ thé xuc tac phan mg nguoc (tong hop ester) trong moi
truong it nudc. Thity phan va ester hoa ¢ thé xay ra dong thoi trong mot qua trinh

dugc biét nhu trao doi ester. Phu thudc vao co cht, lipase co thé xuc tac acidolysis (&
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d6 c6 mét nira acyl dugc thay thé giira mot acyl glycerol va mot carboxylic acid),
alcoholysis (& 6 mot ntra acyl duoc thay thé gitta mot acyl glycerol va mot alcohol),
va chuyén ester hoa (trong d6 hai nira acyl duoc trao doi gitra hai acylglycerols)
(Balcao et al., 1996).

1.3.5 Trong céng nghiép bét gidy

Dau héc in hay cac hop chét ky nudc trong bot gd (chi yéu 1 triglyceride va sap),
gdy ra nhiéu khé khan trong san xudt bt gidy va gidy. Lipase dugc sir dung dé tiy dau
héc in trong bot giéy (Jaeger, Reetz, 1998). Cong ty giéy Nhat ban, Nippon Paper
Industries, dd phat trién mot phuong phap st dung lipase Candida rugosa dé loai dau
hac in, thity phan t&i 90% triglyceride c6 trong go.

1.3.6 Mot s6 img dung khdc

Ngoai cac ting dung trén ra, lipase con duoc tmg dung trong nhiéu nganh khac nhu
chuyén hoa sinh hoc trong mdi trudng nudc va hitu co, trong phan giai acid va con
ddng phan, trong acyl hoa dic hiéu ving, trong tong hop ester.

Lipase la mot enzyme da dang dugc irng dung rong rai. Lipase tré nén quan trong
hon trong cac tng dung ¢ gia trj cao trong cong nghiép hoa dau va tong hop tinh
khiét. Lipase c6 kha ning chuyén héa sinh hoc dic hiéu dong phan va dac hiéu ving
va cho phép phan giai hdn hop dong phan. Lipase v6i cac tinh chat cai thién duoc sinh
tong hop bai chon loc ty nhién va cong nghé protein dé tiép tuc nang cao Gmg dung
clia cac enzyme ndy. Dong thoi, nhiing tién bd duoc tao ra trong 10 phan tmg sinh hoc

va cong nghé phan tmg dé str dung lipase ¢6 hiéu qua.

1.4 Lipase tdi t6 hop
1.4.1 Nghién cuu lién quan

Gene lipase da dugc nhan dong va doc trinh ty tir ndm 1991 va van tiép tuc thu hat
duoc su chi y. Gene lipase cua nhiéu vi sinh vat cling nhu sinh vat bac cao da dugc
nhan dong. Pay chinh 1a mt trong tdm nghién ciru vé lipase hién nay, muc dich 1a dé
dé dang thu lipase hon so v&i viée tach va tinh ché tir cac ching ty nhién.

Gene cau truc lipase ctia Aci. calcoaceticus BD413 duoc Kok et al. nhan dong

trong E. coli phage M13 vao nam 1995. Phan tich trinh ty phan doan gene 2,1 kb
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nhiém sic thé 16 ra mot khung doc mé hoan chinh, /ipA4, ma hdéa cho mot protein thuan
thuc voi kich thude phan tor du doén 32 kDa (Kok et al., 1995).

Mot gene lipase wa nhiét cia chung B. thermoleovorans ID-1 dugc nhan dong va
doc trinh ty vao nam 2000 (Cho et al., 2000). Gene lipase nay mi hoa lipase gom 416
gbc amino acid, chtra viing bao thu pentapeptide Ala-X-Ser-X-Gly, nhu cac Baccilus
lipase khac. Dé biéu hién lipase trong E. coli, gene lipase di duoc nhan dong trong

vector pET22b(+) c6 promoter T7 manh.

Mot hé thong biéu hién c6 hiéu qua cao cho lipase wa nhiét B. thermoatenulatus
Lipase II, duoc biéu hién chu yéu trudc day, dugc phat trién cho biéu hién lipase ning
suét cao trong E. coli (Rua et al., 1997). Bang viéc sir dung plasmid biéu hién pT1-
OmpABTL2, mirc 39 biéu hién lipase di dat 54000 U/g té bao, viéc biéu hién nay phu
thudc vao chung E. coli dac hi¢u dugc sir dung. Sau do, Quyen et al. cling biéu hién
gene lipase ndy trong nam P. pastoris, mic 6 biéu hién 1a 309000 U/ml dich 1én men
(Quyen et al., 2003b).

Lipase kiém ctia chung P. aeruginosa IGB83 ciing dugc nhan dong va biéu hién
trong Xanthomonas campestris (Leza et al., 1996) dé tong hop va tiét lipase ngoai bao.
Bing cach t6i vu hoa diéu kién nudi cdy, dan dén lipase ngoai bao ting gap 12 1an so
v6i nudi cdy ban dau trong binh lic.

Sinh tong hop Pseudomonas lipase doi hoi hoat hoa va tiét qua mang. Mot biéu
hién c6 diéu khién cua gene /ipH, ma hoa foldase chuyén dung cho lipase, rat quan
trong dé biéu hién mirc d6 cao trong té bao di chu E. coli (Reetz, Jaeger, 1998). Viéc
thiét ké cac protein dung hop duéi his thich hop cho phép biéu hién mirc d6 cao, tiét ra
moi truong, va tinh sach mdt budc lipase tir dich nudi cé'ly ndi cua té bao di chu P.
aeruginosa.

Lipase clia ching B. cepacia va chaperone ctia n6 lan dau tién dugc Quyen biéu
hién vao nam 1998 (Quyen, 1998; Quyen et al., 1999; Quyén Dinh Thi et al., 2001a;
Quyén Dinh Thi et al., 2001b) mirc do sinh tong hop lan lugt dat 40% va 60% tong sb.
Lipase duoc hoat hoa hoan toan trong 6ng nghiém véi chaperone theo ti 18 t6i wu 1:1,

hoat tinh lipase dat 100% hoat tinh lipase ty nhién tach chiét tir chung B. cepacia.
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A. oryzae sinh tong hop it nhit 3 loai enzyme lipolytic ngoai bao L1, L2, L3, trong
do gene lipase L3 (duoc goi 1a tg/4) da duoc Toida ef al. nhan dong vao nam 2000
(Toida et al., 2000). Trinh tu nucleotide ctia genomic DNA va cDNA cho thiy gene
L3 ¢6 mot khung doc mé 954 nucleotide, bao gém 3 intron 47, 83, va 62 bp. Trinh ty
amino acid suy dién cua gene #glA4 c6 254 amino acid, gdbm mat trinh ty don cia 30
amino acid tuong déng v6i trinh tu cla cutinase nim. Céc géc nay lap ra bg tam xuc
tac bao thu Ser, Asp, va His. cDNA cua gene #gl4 duoc biéu hién trong E. coli dé tong
hop triacylglycerol chirc nang.

Nam ludng hinh C. rugosa c6 bd ba tam ma hoa khac thudng gy can tré biéu hién
dung chirc ning cua gene xuat than tir nAm nay trong té bao chu thong thuong khac.
CRL ton tai & mot vai dang isoform khac nhau do ho gene /ip ma hoa va dugc Brocca
et al. tong hop vao nam 1998 (Brocca et al., 1998). Trong nhiing lipase ndy, isoform
dugc ma hoa boi gene lip] 1a dang du thira nhat. Gene lip] c¢6 kich thudc 1647 bp
dugc téng hop hoan toan véi trinh ty nucleotide t6i wu dé don gian hoa thao tac di
truyén va cho phép biéu hién di chu trong nAm men. Gene tong hop duoc biéu hién du
chtc ning trong Pi. pastoris, cho phép san xuét lipase tai to hop isoform dic biét nay
v6i mirc 150 U/ml trong méi trudng nudi cdy. Cac tinh chat xuc tac va hoa 1y cia
lipase tai to hop duoc so sanh véi nhitng dich CRL khéng tai to hop, thuong mai chta
cac isoform khéc nhau.

Theo Mileto et al. (1998), lipase isoenzymes (CRLs) ctia nAm C. rugosa chia sé
khoang 40% va 30% tuong dong trinh tu 1an luot véi cac lipase v6i G. candidum va
Yarrowia lipolytica. Ving trinh tu bao thu ton tai & diu N cua protein (Mileto ef al.,
1998). Pé tach céc isoform qua biéu hién di chu, gene /ip/, ma hoéa dang chinh CRL,
duoc biéu hién trong C. maltosa - mot ndm men gé‘ln v6i bo tam ma hoa nhu C. rugosa.
Lipase tai t6 hop duoc tong hop va tiét ra méi truong nudi cay dudi dang hoat dong.

Rhizop. niveus lipase co cau tric duy nhat gdm hai polypeptide lién két khong hoa
tri voi nhau (chudi A va chudi B). Pé cai thién enzyme nay bang cong nghé protein,
nam 1999 Kohno et al. da phat trién mot hé thong biéu hién méi dé sinh tong hop
lipase trong nim men S. cerevisiae. Hé thong biéu hién hiéu qua sir dung ching ND-

12B va plasmid pJDB 219 da ban sao (Kohno et al., 1999).
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Gene lipase chung Rhizop. oryae DSM 853 cling dugc Beer ef al. nhan dong vao
nam 1998. Rd rang, lipase khac tir Rhizopus sp. duoc md ta trong tai liéu cho két qua
thity phan proteolytic khac va xuat xir tir cing mot ngudn gene (Beer et al., 1998).

Gene lip2 ctia nAm men lipolytic Y. liplytica dugc Pignede ef al. nhan dong vao
nam 2000. Bang cach sir dung cac chung biéu hién cao, lipase sinh ra c6 hoat tinh cao

hon 100 1an so v&i chiing hoang dai (Pignede et al., 2000).

1.4.2  Lipase va chaperone cua Ralstonia sp. M1

Nam 2004, Quyen et al. da nhan dong va doc trinh tu gene lipase /ip4 va gene
chaperone /ipB (Quyen ef al., 2004c) cua chung Ralstonia sp. M1 phan 1dp ¢ Viét
Nam (Quyén Dinh Thi et al., 2003a; Quyén Pinh Thi ef al., 2003b). Pay 1a mot két
qua nghién ctru dau tién ¢ Viét Nam vé nhan dong va doc trinh tu gene lipase cta cac
chung vi sinh vat phan 1ap dugc & Viét Nam. So sanh trinh ty gene lipA4, gene lipB va
cac trinh ty protein tuong tng cho thay lipase tir ching Ralsonia sp. M1 thudc ho phu
1.2 Burkholderia lipase/chaperone. Trinh ty amino acid cua lipase LipA (328 aa) va
chaperone LipB (352 aa) ctia Ralstonia sp. M1 ¢6 muc do tuong dong 1an luot 1a 49,3-
60,3% va 23,7-32,7% vdi lipase va chaperone cua ho phu 1.2 Burkholderia
lipase/chaperone (Quyen et al., 2004c). Gene lip4 va lipB3 (cit di 56 aa) dugc biéu
hién trong hé thdng vector E. coli BL21/pET22b(+) v6i muc do biéu hién lan luot 1a
70 va 12 mg/g té bao tuoi. Lipase dugc hoat hoa voi chaperone LipB3 trong 6ng
nghiém voi ty 1€ t8i wu 1:10 va dat hoat tinh 650 U/mg protein. Lipase dugc xéc dinh
tinh chit cho thdy dy 1a mot enzyme chiu nhiét (50-55°C), kiém (pH 10,75), chiu
dung méi va duoc kich thich bdi cac chét tay rira (hoat tinh ting gip 3 1an) (Quyen et
al., 2003a; Quyen et al., 2005b).

Lipase vi khuén ho I d3 dugc chia 1am 7 ho nho hon dwa vao su tuong déng cua
trinh ty amino acid, va lipase cua Ralstonia sp. M1 mdi phat hién thudc vé ho 1.2. Pac
diém chung cuia cac vi sinh vat c6 lipase thuoc ho I.1 va 1.2 1a sy xuét hién cua gene
thir hai, thuong ndm ngay sau gene ma hoa lipase, c6 truong hop nam trude (Kok et
al., 1995). Gene nay ma hoa mot protein co tén goi la chaperone, chaperone can thiét
cho qua trinh hoat hoa lipase va tiét lipase ngoai bao. Nhitng lipase loai ndy, trong quéa

trinh dugc tiét ra gian bao va ngoai bao c6 sy tham gia truc tiép ctia chaperone dé tao
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cAu trac dung. Nhiing lipase co cu tric sai s& bi protease trong gian bao phan hity
hoic tich tu lai & dang thé vui. Viée sir dung chaperone da dugc thuong mai hoa trong
nhitng nim gan day khi mot sb vién nghién ciru khong ban vector biéu hién protein
thay vao d6 1a mot hé vector biéu hién chaperone khac nhau cho cac ddi tuong.
Chaperone dang 13 d6i tugng nghién ctru méi vi vai trd ctia nd trong cac twong tac
protein.

Trong mdt nghién ctru trudc (Quyen ef al., 2005b) lipase va chaperone chiing
Ralstonia sp. M1 da duoc biéu hién cao trong E. coli va hoat hoa in vitro, tuy nhién,
do lipase nguyén thuy chung Ralstonia sp. M1 chua dugc tinh sach nén hiéu qué hoat
hoa chua dugc danh gia.

Dé biéu hién dong thoi hai protein lipase va chaperone véi mirc d6 cao trong té
bao E. coli nham muc dich tong hop lipase tai to hop hoat héa ngay trong té bao E.
coli, hai cassette promoter-gene-teminator dugc bién nap dong thoi vao té bao E. coli.
C6 ba cach tao ra E. coli tai to hop biéu hién dong thoi hai gene lip4 va lipB. Cach thi
nhat 13 thiét ké mot plasmid biéu hién mang cassette promoter-lipA-lipB-teminator
chtra mot bd promoter/teminator va cum gene lipA-lipB, c6 stop codon nam giita lipA
va lipB. Cach thu hai 1a thiét ké hai plasmid biéu hién, mdi plasmid mang mdt cassette
promoter-gene-teminator va bién nap dong thoi vao té bao E. coli. Cach nay doi hoi
moi plasmid phai mang mot gene khang lai khang sinh khac nhau thi méi chon loc
dugc cac thé bién nap mang dong thoi hai plasmid. Cach thir ba 1a thiét ké mot
plasmid biéu hién mang dong thoi hai cassette promoter-/ipA-teminator va promoter-
lipB-teminator.

Quyen et al. (2005) da thiét ké hé thong biéu hién BL21/pELipAB*™ mang mot
cassette promoter-teminator chira cum gene lipA-lipB va biéu hién véi hoat tinh lipase
in vivo rat thap. Trong nghién ctru ndy, cac hé thong biéu hién mang hai plasmid va
mot plasmid/hai cassette dugc thiét ké nham muc dich biéu hién cao lipase hoat hoa in

Vivo.

1.5 Ly do hop tic

Lipase (triacylglycerol hydrolase, EC 3.1.1.3) 14 cac enzyme thuy phan mdi lién

két ester trong cac tri-, di- va monoacylglycerol tao ra cac acid béo tu do, glycerol, di-
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va monoacylglycerol. Mot sd lipase con phan hity nhiéu hop chat khac c6 lién két
ester. Phan (mg nay thuan nghich, lipase ciing c6 thé xuc tac tong hop cac acylglycerol
tur acid béo va glycerol.

Tinh chit ddc trung ctia lipase 1a hoat dong & bé mit phan pha gitta nude va dau
(Martinelle et al., 1995). Bam vao giao di€n, enzyme thé hién hoat tinh cao hon nhiéu
trong mdi trudng c6 nudce. Lipase co kha ning hoat dong trong dung mai hitu co thiéu
céc phan tir nudc, xuc tac nhiéu phan tng c6 tng dung cao nhu chuyén ester, gan
nhom acyl dic trung vao glycerol va menthol, tong hop peptide.

Thi trudng lipase trén thé gidi nim 1994 dat 70 triéu US$ (Sheldon, 1996) va ngay
nay c6 thé dat hang trim triéu US$. Ngudi ta st dung lipase chi yéu vao san xuét bot
giat, ché bién sita, fromage, dau thuc vat, thudc da, cong nghi¢p dugc phém, thudc trur
sau trir co, my pham (Sharma et al., 2001). ude tinh hang ngan tan lipase dugc bo
sung vao khoang 130 tri¢u tan bot giat san xuét mdi nim (Jaeger, Reetz, 1998).

Céc ching nam Fusarium va Mycosphaerella giy ra nhiing bénh cay trong bao
gom: thdi dot, bac 14, héo 14 va gay thiét hai hang ty US dollar. Nam c6 thé sir dung
nhirng enzyme bao gdm cac protease va lipase dé thuy phan lipid va protein, phan huy
thanh té bao va tin cong cay trong va hat ngii cdc.

Lipase (triacylglycerol acylhydrolases, EC 3.1.1.3) xtic tac thuy phan triglyceride
tai giao dién cua co chit hoa tan va nudce. Chinh vi vay, vai tro cua lipase 1a mdt yéu
t6 cuc ky c6 hai trong viéc phat sinh bénh hai cdy trong dugc nghién ciru rat sau va k.

Mit khéc, nhd c6 tinh dic hiéu co chit, dic hiéu ving, dic hiéu chiral, tinh bén
nhiét, va bén kiém, ma lipase duoc ing dung rdng rai trong nhiéu linh vuc cong
nghiép bao gdm bot giit, sita, chuan doan, ché bién dau, chuyén hoa hoa chit, va hoa
chat déng phan.

Hau hét lipase dugc str dung trong cong nghiép c6 ngudn gdc vi sinh vat. S6 luong
lipase vi sinh vat méi ma dugc nhan dong, xac dinh tinh chat hoa 1y ngay cang ting.
Dé khai thac cac cong cu méi cho cong nghé sinh hoc, cac lipase méi tir nhitng ching
vi sinh vat phan 1ap ¢ Viét nam s€ dugc xac dinh tinh chét va nhan dong.

Sau khi nghién ctru co ban nhiing lipase ndm hai cdy trong, mdi lién quan giita

bi€u hién lipase va viéc xam hai s€ dugc tim ra, va kha nang tim ra mét s thuoc
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chéng ndm hai cay trong sé& duoc phat trién dua theo nhiing hiéu biét vé lipase méi
nay.

Lipase vi khuan duoc str dung rong rai trong cac img dung cong nghiép va cong
nghé sinh hoc. Nhing enzyme nay c¢6 kha ning xuc tac thily phan 13n tong hop céc
mdi lién két ester cua triglycerol. Nho cac tinh chat cia ching, nhu bén trong dung
mdi hiru co, khong can cac yéu td cofactor va c6 tinh dic hiéu phan cuc cao, nén
chung c6 gia tri cao trong linh vuc san Xuét cac hop chat phan cuc hoat hoa, céac ester,
va lactone. Hon nita, ching c6 thé duoc bd sung vao bot gidt va st dung trong ché
bién thtrc an.

Viéc kham phé ra cac lipase méi 14 nhitng yéu t6 doc hai vi sinh vét rat quan trong.
Céc bénh Fusarium va ndm den Black Sigatoka Disease trén cdy chudi, lam ting gia
thanh khi trong chudi 1én téi 30% dé san xut thudc diét ndm. Viéc xac dinh va kham
pha ra lipase méi 1a muc dich tim ra thudc diét ndm s& cho phép chiing ta phat trién
nhiing loai thudc diét nAm méi c6 hiéu qua hon va ré hon.

GS Schaefer di tién hanh nhiéu dé tai nghién ctru vé lipase nam hai cdy trong nhu
Fusarium graminearum, Fusarium solani, Pyrenophora teres va co ché xAm nhiém
ctia cac loai ndm bénh nhd enzyme lipase nhiéu nam nay. GS Schaefer da chirng minh
dugc co ché xdm nhiém cta nam bénh cay 1a nho c6 enzyme lipase.

O Viét Nam nhom nghién ctru ctia chung t6i di di dau trong nghién ctru vé enzyme
lipase tach chiét tir vi sinh vat va di dat duoc mot sb két qua khoa hoc nhét dinh.

TS. Quyén Pinh Thi da thyc hién dé tai nghién ctru “Lipase tai to hop tir
Pseudomonas cepacia: biéu hién mirc dd cao & Escherichia coli va cai bién protein”
trong thoi gian 1994-1998 trong khudn khé ctia mot luan vén tién sy. Lan dau tién tac
gia d biéu hién chaperone chiing Pseudomonas cepacia voi ning suat cao ¢ E. coli va
hoat hoa lipase thanh cong & dng nghiém véi hoat tinh dat 100% so véi lipase hoang
dai. Nhitng bién thé lipase cai bién cling d thé hién hoat tinh ddc hiéu thity phan
amide tang nhiéu lan.

Nam 1998-1999, va 2001-2003 nhém nghién ctru da tham gia mot nhanh dé tai cap
Vién KHCN va cdp KC-04 vé biéu hién va danh gia tinh chat cua lipase chung

Bacillus thermocatenulatus & t& bio ndm Pichia pastoris. Lipase ching B.
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thermocatenulatus dugc biéu hién véi nang suit cao & nam P. pastoris va thé hién la
mot lipase kiém chiu nhiét c6 ung dung cao trong ché bién thuc pham (Quyén Dinh
Thi et al., 2002; Quyen et al., 2003c¢).

Nam 2001-2003, nhom nghién ciru cta chiing toi da thyc hién dé tai nghién ctru co
ban “Tao ching vi sinh biéu hién lipase cao bang phwong phdp sang loc tir méi
trieong va bién doi gene”. Muc tiéu ctia dé tai 1a phan 1ap cac chung vi sinh vét phat
trién trong moi truong dat, 1ong (nudc) & Viét Nam c6 kha nang tong hop lipase, sang
loc mot sb vi khuan c6 hoat tinh thay phdn m& va chét béo cao, tich gene ma hoa
lipase va biéu hién tai to hop & E. coli, nghién ctru img dung (Quyén Dinh Thi et al.,
2003a).

Két qua 14 chiing t6i d& phan 1ap duoc 150 ching vi sinh vat sinh tong hop lipase.
Trong s6 d6 tac gia da phén tich trinh tu 16S rDNA dé xéac dinh tén 41 chiing c6 hoat
tinh lipase cao, thudc 7 nhém: Acinetobacter sp. (4), Ralstonia sp. (2), Staphylococcus
sp. (1), Stenotrophomonas sp. (6), Pseudomonas sp. (23), Bacillus sp. (3), Serratia sp.
(2). Hai nhom chung Ralstonia va Stenotrophomonas 13 nhimg chiing méi trén thé
gidi duge biét 1a c6 kha ning sinh tong hop lipase. Nhém nghién ciru di nudi cdy, 1én
men, tach thd enzyme chung Ralstonia M1 (GenBank AY293807) va xac dinh mot )
tinh chat hoa ly. Pay 1a mot enzyme chiu nhiét ua kiém, 1a nhimg tinh chat qui dé san
xuét bot giat. Nhom nghién ctru da nhan dong thanh cong gene lipase cua ching
Ralstonia (Quyen et al., 2004a; Quyen et al., 2004c; Quyen et al., 2005b).

Day 1a mot gene mdi, ma hoa lipase co murc twong dong so voi cac lipase di biét 1a
56%. Lan dau tién mot enzyme lipase & Viét nam duoc nhan dong va dang ky trinh tyr
gene GenBank AY364601.

Dé tiép tuc nghién ctru biéu hién nang suat cao va tmg dung lipase méi nay chiing
t61 dé tién hanh dé tai nghién ctru co ban giai doan 2004-2005: “Xay dung plasmid
biéu hién, san xuat lipase tai to hop mai tir chung vi khuan Ralstonia M1 phan lap ¢
Viét nam, va nghién ciru ing dung (ma s trong ngan hang GenBank: GenBank
accession AY364601)”. Xay dung mot plasmid biéu hién nang suét cao va biéu hién

trong té bao E. coli BL21, sau d6 tinh sach danh gia hoat tinh va cac tinh chét cta
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enzyme tai to hop, va nghién ciru cac ung dung ctia enzyme tai to hop (Lé Thi Thu
Giang et al., 2005; Quyén Dinh Thi et al., 2005).

Két qua 1a lipase va chaperone dugc biéu hién cao & té bao E. coli v6i ning suét 70
va 12 mg protein/g t& bao tuoi. Lipase dugc hoat hoa trong 6ng nghiém, dugc danh
gi4 cac tinh chat hoa 1y. Sau d6 lipase va chaperone duoc biéu hién dong thoi & té bao
E. coli, hoat tinh lipase hoat hoa trong té bao da ting 1én 4-9 1an va lipase hoat hoa
dugc tiét ra moi trudng ting 29-51 1an so véi biéu hién mot cum gene.

Co rat nhidu gene lipase ctia cac chung vi sinh vt khac nhau d3 duoc cong bé trén
thé giéi nhung gene lipase lipA chung Ralstonia phan lap ¢ Viét nam 1a mot gene
dugc cong bd dau tién trén thé gidi. Viéc nghién ctru va hoan thién gene nay la c6 gia
trj vé mat khoa hoc ciing nhu kha ning tmg dung ciia nd.

Trong qua trinh nghién ctru chung t61 da tach dong va phan tich gene ma hoa
lipase ching Ralstonia sp. M1. Day 1a mot gene thudc ching vi khuan méi Ralstonia,
1an dau tién ¢ Viét Nam va trén thé gidi. Ching t6i dd dong gép thém moét trinh tu
gene mi hoa lipase cho GenBank. Lipase nay di duogc biéu hién ¢ té bao E. coli véi
ning suit cao, dap tmg duoc nhu cau san xuét lipase tai t6 hop. Tuy nhién khé khin
va chung t6i gap phai trong viéc ing dung lipase tai to hop nay la viéc sinh téng hop
lipase tai to hop hoat hoa, nghia 14 lipase duoc sinh tong hop véi nang suit cao nhung
phai c6 hoat tinh thi méi c6 gia tri ing dung trong thyc tién san xuat bot gidt hay ché
bién thirc an gia stic. Hién tai chiing toi phai sinh tong hop dong thoi ca lipase va
chaperone & E. coli, sau d6 tinh sach riéng r& va hoat hoa lipase trong 6ng nghiém.

Chung t6i di cai thién hé théng biéu hién lipase chung Ralstonia nhiam muc dich
tao ra lipase hoat hoa vivo cao. Lipase da dugc cai thién ro rét, hoat tinh lipase vivo da
tang 1én 4-9 1an va ham luong lipase duogc tiét ra moi trudng ting 29-51 1an so véi
biéu hién mot cum gene lipase-chaperone. Tuy da dugc cai thién nhung van chwa dap
g duoc yéu cau can thiét dé co lipase tai t6 hop v6i ning suét biéu hién cao va c6
hoat tinh ngay sau khi biéu hién.

Do gip phai van dé nhu trén ching toi dd nghi cach phai im cac chung vi sinh vt
khac phat trién & cac diéu kién Viét Nam, sinh téng hop lipase cao. Nhirng chung vi

sinh vat sinh tong hop lipase c6 nhiéu img dung trong thyc té 1a cac chung
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Pseudomonas, Bacillus va nam. Két hop voi Phong Di truyén va Bénh 1y hoc Phén tir,
Vién Thyc vat Pai cuong, Truong PHTH Hamburg, chuyén nghién ctru vé lipase nam
hai cay trong, mot tac nhan tham gia tich cuc vao qua trinh xdm nhiém thyc vat dé
thyc hién y tuong tim kiém cac lipase vi sinh vat méi tng dung lam phu gia bot git
hodc ché bién thirc an gia suc.

Mot mét chung t6i giri nghién ciru sinh sang Phong Di truyén va Bénh 1y hoc Phan
tir thuc hién nghién ctru vé vai tro phan tir ctia lipase ndm hai cdy trong trong qué trinh
xam nhiém thuc vat nham sang t6 co ché phan tir cia lipase dong gbp vao cac nghién
ctru co ban, dong thoi trong qua trinh nghién ctru d6 c6 thé tim ra cac chit c6 tac dung
kim ham hoat tinh lipase nim hai cdy trong trong qué trinh xAm nhiém nham phat
trién cac thudc diét ndm hai cay tréng sau nay.

Qua viéc nghién ctu co ché co ban cua lipase trong viéc xAm nhiém thyc vat,
nghién curu sinh ctia ching t6i s& ném bét dugc cac ky thudt co ban, cac chién lugc
nghién ctru vé lipase nhu tao ra cac thé lipase dot bién c6 hoat tinh dic hiéu cao hon
lipase nguyén thiy nhiéu lan dé ing dung vao nghién ctru ci bién céac lipase ma
chung t6i da c6 trong tay ¢ Vi¢t Nam.

Song song véi cong viée thuc hién ¢ Vién Thuc vat Pai cuong (TVDC), chung toi
s& tién hanh phan lap cac chung vi sinh vat méi c6 kha ning sinh tong hop lipase voi
nang sut cao, hoat tinh thily phan m& cao. Véi su trg giup cua Vién Thuc vat Pai
cuong, (theo ké hoach lam viéc nay, chung toi s€ thuc hi¢n mot s6 thi nghiém tach
dong lipase bang phuong phap PCR suy bién ¢ Phong thi nghiém d6 2x 3 thang),
chung t61 s€ hoan thanh viéc phan lap va phan tich gene lipase mdi tir cac ching vi
sinh vat phan 13p dugc & Viét Nam. Sau do6 chiing t61 sé biéu hién lipase moi ¢ E. coli
hodc ndm men, danh gia cac tinh chét 1y hoa va nghién ctru tmg dung vao thuc tién &
Viét Nam.

Pé tai hop tac & phia Pirc da dugc tai tro kinh phi tir B6 Pao tao va Nghién ctru
Lién bang (BMBF) Pirc véi tong s tién khoang 100000 USS$, chi yéu tai trg hoc
bong toan phan cho mot nghién ciru sinh Viét Nam trong 36 thang (~1896 US$/thang
gém ca tién bao hiém, di lai, tro cép gia dinh doan tu) va khoan tién hoa chat (24000

US$) va huéng dan nghién ctru (2376 US$) cho Phong Di truyén va Bénh 1y hoc Phan
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ti. Su hop tac nay la mét thuan loi dé ching t61 dao tao dugc can bd nghién clru tré ké

can va guri can b sang ti€p can cac ky thuat hién dai d€ nhan dong va co ban cac

enzyme quan trong phuc vu cho nhu cau thyc tién ¢ Viét Nam. Trong ndi dung hop

tac cua du an véi Puc c6 phan cong viéc can thyc hién ¢ Viét Nam trong 36 thang. Bé

thuc hién t6t cac ndi dung nay chiing t6i can kinh phi hd trg ciia Bo Khoa hoc va Cong

ngh¢ danh cho viéc tiép don chuyén gia ban sang lam viéc, thuc hién cac nghién cuu &

Vi¢t Nam va gui can b sang Buc 1am vigc.

2 Vatli¢éu va phuwong phap

2.1 Phén ldp cdc chiing vi sinh vit sinh tong hop lipase

Céc chiing vi sinh vét duoc phan 1ap theo md ta trude ddy (Quyén Pinh Thi et al.,

2003a).

Bing 2.1. Nguon goc phan ldp mau.

TT | Ngay | Noi lay mau Ki TT | Ngay | Noi liy mau Ki
lay hi¢u lay hiéu
mau mau mau mau

1 | 14/7/05 | Nudc thai cira hang hai CL 34 | 16/2/06 | Bun cng, 63 Poi Can, Hindi | LP09

san, Ctra LO

2 | 9/8/05 | Nuéc thai cira hang hai TC 35 | 16/2/06 | Bun cong & CH phd 50 Doi LP10

san, Tra Co Cén-Ha noi

3 | 10/8/05 | Pha bai Chay HLI |36 | 16/2/06 | Bun cong CH an udng 34 HQ LPI11

viét-Ha nbi

4 10/8/05 | Bén c4a Ha long HL2 37 | 16/2/06 | Bun chg ca Nghia Tan-Ha ndi LP12

5 | 10/8/05 | Bén tau Ha Long HL3 | 38 | 16/2/06 | Nudc thai chg thit lon Nghia LP13

tan-Ha noi1

6 | 10/9/05 | Bun chg ca ,QNinh QN1 |39 |2/3/06 | Nu6c bun song T6 lich Khwong | LP14

dinh-Ha noi

7 | 10/9/05 | Nuéc thai CH ché bién QN2 |40 | 3/3/06 | Lo mo Phung Khoang-Ha noi LP15

chd muc, Quang Ninh

8 | 10/9/05 | Co so giét m6 lon, Quang | QN3 | 41 | 7/3/06 | Bun sudi nudc nong Tuyén LP16-

Ninh quang

9 | 10/9/05 | Bun céng CH an QN4 | 42 | 10/3/06 | Bun subi nudc nong Kim Boi- | LP17

ubng ,Quang Ninh Hoa Binh

10 | 1/10/05 | Bén tau Cira Ong QN5 | 43 [ 15/3/06 | Bun bdi sau -Viing tau LP18

11 | 1/10/05 | Bén tau than, Quang Ninh | QN6 | 44 | 15/3/06 | Bun bai dau-Viing tau LP19

12 | 1/10/05 | Bun thai nha may do hop, | QN7 | 45 | 16/3/06 | Bun nha s/x dau phu x6m 1b, C6 | LP20

Quéng Ninh Nhué-Ha ndi

13 | 6/11/05 | Bun thai chg ,Quang Ninh | QN8 | 46 | 20/3/06 | Bii dc, bdi ca Ho tay-Ha ndi LP21

14 | 6/11/05 | Bun thai Khach QN9 | 47 | 20/3/06 | Nuéc thai song T6 Lich-Handi | LP22

san,Quang Ninh

15 | 6/11/05 | Bun thai khu vec banga | QN10 | 48 | 20/3/06 | Nudc thai ho Trac bach-Ha ndi | LP23

vit Uong bi,Quang Ninh

16 | 6/11/05 | Cdng thai khu vuc ban thit | QN11 | 49 | 20/3/06 | Nudc thai ho Hoan kiém-Ha ndi | LP24

chg Uodng bi, Quang Ninh

17 | 6/11/05 | Cong thai CH an udng, QNI12 | 50 | 20/3/06 | Nu6c thai ho Thuyén quang-Ha | LP25

Udng bi Quang Ninh ndi
18 | 6/11/05 | Lo mo thit lon tai Udng QN13 | 51 | 20/3/06 | Bun thai c6 nhiéu ca chét hd LP26
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bi, Quang Ninh

Bay mau-Ha ndi

19 | 6/11/05 | Cong thai khu vuc bénh QN14 | 52 | 20/3/06 | Nu6c thai hd Ba Mau, Ha noi LP27
vién VN-thuy dién, Quang
Ninh

20 | 6/11/05 | Céng thai CH ché bién ga | QN15 | 53 | 20/3/06 | Nudc thai hd Dic di, Ha noi LP28
vit, Udng bi, Quang Ninh

21 | 6/11/05 | Bun cho ca Ha Lam, QN16 | 54 | 20/3/06 | Lo md phd Buii Xuong Trach-Ha | LP29
Quang Ninh ndi

22 | 6/11/05 Céng thai khu vuc ban thit | QN17 | 55 | 20/3/06 | Rac thai bai rac Soc son-Handéi | LP30
chg Ha LAm, Quang Ninh

23 | 6/11/05 | Cbng thai khu vire ban ga, | QN18 | 56 | 20/3/06 | Nuéc dong ban bén Puyc sudi LP31
vit Hi LimQuang Ninh Yén, chua Huong

24 | 4/12/05 | Nuéc bién Cau cangHai | HP1 | 57 | 19/4/06 | Nuéc dong ban bén 1én dong LP32
Phong Huong tich subi Yén, chua

Huong

25 | 4/12/05 | Bun noi c6 nhiéurac cau | HP2 | 58 | 19/4/06 | Bun thai c6 nhiéu c4 chét hd LP33
cang HP Nghia d6-Ha ndi

26 | 9/1/06 | Co sé s/x gio cha Linh LP1 |59 | 19/4/06 | Bun thai c6 nhiéu c4 chét hd M& | LP34
Huong tri-Ha ndi
39 Ngé thi Nham, HN

27 | 11/1/06 | Co so giét md lon, bd Mé | LP2 | 60 | 19/4/06 | Bun thai co nhiéu rac ho Giang | LP35
linh, Vinh Phu vo-Ha ndi

28 | 11/1/06 | Co s& giét mé lon, bdo Soc | LP3 | 61 | 19/4/06 | - Bun thai c6 nhiéu rac hd Ngoc | LP36
son, Ha No6i Khanh ,Ha noi

29 | 12/1/06 | Ctra hang thit ché Véan LP4 |62 | 19/4/06 | - Bun thai ¢6 nhiéu rac hd Thu | LP37
dinh 16, Han 6i

30 | 14/1/06 | Nha may thit dong lanh - | LP5 63 | 26/4/06 | Vang tuong U tir ddu twong-Ha LP38
Nam dinh noi

31 | 14/1/06 | Nha may thyc pham, Nam | LP6 | 64 | 26/4/06 | Bun thai c6 nhiéu ric cau Thanh | LP39
dinh Nhan-Ha noi

32 | 14/1/06 | Lo m6 lon-Nam dinh LP7 65 | 26/4/06 | Bun thai c6 nhiéu rac & song LP40

Kim Nguu-Ha ndi
33 | 26/1/06 | Ctra hang long lon tiét LP8

canh, Van dinh

Céc mau nudce bién léy tur cac dia danh nhu Bai Chay, Ha Long, Tra C6, Pha Bai

C4, Bén c4 Ha Long (Quéang Ninh); Do Son (Hai Phong); Ctra Lo (Ngh¢ An); Thach

Hai (Ha Tinh) va cdc nguodn thu lay mau khac nhu cac ao hd & Ha Noi, 10 mo duoc

nudi lac trén moi trudng 1am giau trong 24 gid & nhiét dd 30°C. Sau d6 nudi cdy trén

cac moi truong khac nhau, cac ching vi sinh vét khac nhau dugc phan lap véi chu

trong kha ning sinh tong hop lipase. Kha ning sinh téng hop lipase cia cac chung vi

sinh vat dugc dinh tinh trén dia thach chira 0,2% trybutyrin. Néu ching nao sinh téng

hop lipase thi xuat hién vong sang xung quanh.

39




2.2 Téi wu cic diéu kign nuéi cdy va xdc dinh tinh chdt héa Iy ciia lipase ty nhién
2.2.1 Lipase tw nhién chung Geotrichum sp. DTQ-26.3
2.2.1.1  Nguyén liéu

Cac mau nude bién léy tor Bai Chay, Ha Long, Tra C6, Pha Bii C4, Bén ca Ha
Long (Quang Ninh); D6 Son (Hai Phong); Cira Lo (Nghé An); Thach Hai (Ha Tinh)
va cac mau nudce khac nhu tir cac ao hd & Ha Noi duoc su dung dé phan 1ap vi sinh vét
c¢6 kha nang sinh tong hop lipase.
2.2.1.2  Té bao va méi truong nudi cdy

Té bao E. coli DH50. (Invitrogen), vector pTZ57R/T (Fermentas) dugc st dung dé
nhan dong. Moi trudong LB: 1% (w/v) NaCl; 0,5% (w/v) cao ndm men; 1% (wW/v)
peptone, pH 7,0, khir tring. Méi trudng thach dugc bd sung 2% (w/v) agar.
2213  Hoba chat

Céc hoa chit dung trong thi nghiém duoc cung cip tir cac hing hoa chat khac
nhau: tryptone (An D9); cao nAm men (Biorad, M¥); tributyrin (Sigma, M¥),
proteinase K, EDTA, sodium dodecylsulfate, chloroform:isoamyl alcohol (24:1)
(Merck, buc), Tris-base (Promega), PCR master mix, EcoRI, HindIIl (Fermentas,
Litva); T4-ligase (Biolabs, M¥); agarose (Q-biogene). Cip mdi NL1: 5'-GCA TAT
CAA TAA GCG GAG GAA AAG-3'va NL4: 5'-GGT CCG TGT TTC AAG ACG
G-3' dugc su dung dé thu nhan phan doan D1/D2 thudc vung 26S rRNA.

2.2.1.4  Nhdn dong phan doan 26S rRNA

Dé khuéch dai phan doan 26S rRNA, 10 pl hdn hop phan tng PCR dugc pha ché
bao gém 5 ul PCR master mix; 0,5 pl DNA khuon; 0,5 pl mdi xudi NL1; 0,5 ul mdi
nguoc NL4; 3,5 ul H,O vo trung. Phan ting dugc thuc hi¢n theo chu trinh: 95°C/4'; 35
chu ky: (95°C/1’, 50°C/1', 72°C/1"); 72°C/10"; 4°C/o0.

DNA tong sd tir ching ndm sgi DTQ-26.3 va plasmid tir vi khuan E. coli DH5a.
dugc tach chiét va tinh sach theo cac phuwong phap cai bién (Quyén Dinh Thi et al.,

2005). Plasmid DNA duogc gin dinh va cét han ché theo chi din cua nha san xuét.
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Dung dich gin dinh dugc bién nap vao té bao kha bién E. coli DH50. theo phuong
phap bién nap shock nhiét CaCl, 3 mo ta trudc day (Quyén Dinh Thi ef al., 2005).

2.2.1.5  Phan tich phan doan 26S rRNA
Trinh ty phan doan chén 26S rRNA trong plasmid tai t6 hop dugc xac dinh theo
phuong phép Sanger sir dung méy doc trinh tu ABI Prism 3100 Avant (My). Sau do6

trinh tu nucleotide 26S rRNA duogc so sanh véi cac trinh tu tuong dong trong
GenBank st dung phan mém DNAStar dé x4c dinh tén chung DTQ-26.3.

2.2.1.6  Dinh tinh lipase

Céc mau phan lap dugc nudi lic trong moi truong lam giau trong 24 gio & 30°C.
Sau khi nudi cdy trong cic mdi trudng khac nhau, cac ching vi sinh vat khac nhau
duoc phan 1ap. Kha ning sinh tong hop lipase ctia cac chung vi sinh vat dugc dinh
tinh trén dia thach chira 0,2% trybutyrin. Chiing nao sinh tong hop lipase c6 vong sang
xung quanh khuan lac.
2.2.1.7  Xac dinh hoat tinh

Hoat tinh lipase dugc xac dinh bang phuong phap chuin do pH ty dong (Quyen et
al., 2005a) voi co chat 5% dau olive va 1% gum arabic, 40°C, pH 8,0. Mot don vi
hoat tinh lipase 13 lugng enzyme dé giai phong 1 umol acid béo trong mét phiit & didu
kién nhét dinh.
2.2.1.8  Dong thdi sinh truong

Chung Geotrichum sp. DTQ-26.3 duoc nudi cdy trong méi truong LB long & 30°C.
Cir sau 24 gid nudi cdy, 1 ml dich nudi cdy dugc thu dé xac dinh hoat tinh va trong
luong té bao kho. Tua té bao duoc sdy kho dén trong lugng khong doi dé xac dinh tdc
d6 sinh truong.
22.1.9  Co chdt cam vmg va nong do co chdt cam iing

Pé xac dinh kha nang cam tng cua céc loai co chat khac nhau, chung Geotrichum
sp. DTQ-26.3 dugc nudi cdy trong méi truong LB vé6i 0,5% dau (dau nanh, thyc vat,
Neptune, me, olive) va LB véi 0,5% dau va 0,5% gum Arabic. Dich ndi duoc thu

hoach sau 48 gio nudi cdy. Sau khi xac dinh co chat cam tng thich hop nhat, dé ti wu
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ndng do, chung DTQ-26.3 dugc nudi cay trong moi truong LB 10ng cd bd sung dau
olive voi cac ndng d6 0,1-4%.
2.2.1.10  Nhiét d¢ va pH méi trieong nudi cdy

bé xac dinh nhiét d6 nuoi céy tdi wu, chung Geotrichum sp. DTQ-26.3 dugc nudi
lic 48 gior véi 200 vong/phit trong méi trudng LB ¢6 bd sung 0,5% dau olive & cac
nhiét d§ khac nhau 28°C, 30°C, 37°C va 45°C. Chung DTQ-26.3 dugc nudi c?iy 48
gio trong moi truong LB v6i pH méi truong nudi cay 4-9, ¢ 30°C, lac 200 vong/phut
dé xac dinh pH méi trudng tbi wu.
2.2.1.11 Nguén nito

Dé nghién ciru anh hudng ciia ngudn nito dén kha ning sinh tong hop lipase,
chung DTQ 26.3 dugc nudi cdy trong moi truong chira 0,5% (w/v) cao ndm men, 1%
(w/v) NaCl va 0,5% (w/v) ngudn nito khac nhau (peptone, cao thit bo, cao thit, urea,
ammonium sulfate, ammonium nitrate, va tryptone) voi pH 5 & 30°C, lic 200 vong/

phut. Sau 48 gid nudi céy, hoat tinh lipase ¢ dich ndi duoc xéc dinh.
2.2.2 Lipase tu nhién chung Ralstonia sp. M1

2221  Héa chdt

Triglycerides (C4-C18), triolein, cac ester p-nitrophenyl (C2, C3, C6, C8, C14 va
C16), dau olive, gum arabic va dau ty nhién (dau dira, dau hat bong, dau ngii coc, dau
lac, diu dau nanh, ddu lta mach, ddu mam lua mi) duoc cung cap boi Sigma (USA).
Dau hat lanh tir céng ty Yakuri Pure Chemical (Osaka, Japan), m& bo va dau co tir
cong ty Nongshim (Soul, Korea). Triton X-100 va Triton X-45 dugc cung cap lan luot
boi Biorad Laboratories (CA, USA) va Fluka Chemie (AG Buchs, Swiss). Tween 80,
60 va 40 tir cong ty hoa chét tinh sach Shinyo (Osaka, Japan). Bacto-tryptone va yeast
extract ctia Difco (USA). Tat ca nhirng hoa chit khac déu & mirc tinh khiét.
2.22.2  Ching vi khudn, cdc diéu kién nudi cdy

Chiing vi sinh vat M1 duoc phan lap tir mau dat & Viét Nam, ching c6 hoat tinh
lipase trén dia moi truong LB (Luria-Bertani) chira 1% of tributyrin va tricaprylin va

da dugc xéc dinh 1a ching Ralstonia sp. theo trinh tu ciia doan 16S rRNA (Quyen et
al., 2004b) dugc sir dung dé sinh tong hop lipas ngoai bao.
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Dé sinh téng hop lipase v6i ning suit cao, Ralstonia M1 duoc nudi trong 50 ml
moi trudng gdm 0,5% (w/v) peptone, 0,25% (w/v) yeast extract, 0,1% (w/v) K,HPO,,
0,02% (w/v) MgSO47H,0, vdi 0,5% (w/v) cac ngudn carbon khac nhau (gdm mé bo,
dau dura, dau hat bong, dau ngll cde, dau hat lanh, dau oliu, dau co, dau lac, dau dau
nanh va dau mam laa mi) & 30°C, lic 170 vong/phut theo Kulkarni et al. (Kulkarni,
Gadre, 2002). Sau khi t6i wu ngudn carbon dé Ralstonia sp. M1 sinh tong hop lipase
cao nhét, chung dugc nuoi trong 50 ml gém 0,5% (w/v) md bo, 0,25% (w/v) yeast
extract, 0,1% (w/v) K.HPO,, 0,02% (w/v) MgS0,-7H,0, vai 0,5% (w/v) cac ngudn
nitrogen khac nhau (gdm ammonium sulfate, bactopeptone, bactotryptone, beef
extract, casein hydrolysate, casein peptone, diammonium phosphate, sodium nitrate,

urea va yeast extract), lic 170 vong/phut ¢ 30°C.

Sau khi t6i uu ngudn carbon va nitrogen, Ralstonia sp. M1 dugc 1én men trong
thiét bi 1én men co6 dung tich 5-lit (Infors, Switzerland) véi 3 lit moi truong gém 0,5%
(w/v) m& bo, 0,5% (w/v) diammonium phosphate, 0,25% (w/v) yeast extract, 0,1%
(w/v) KHPO,, va 0,02% (w/v) MgS0,-7H,0. Céc diéu kién 1én men 1a 30°C,
300+150 vong/phut, oxy hoa tan DO>2,0, pH 7,0-8,0, va lugng oxy 0,1%.

Ham lugng protein dugc xac dinh theo phuong phap Bradford véi kit phan tich ctuia

Bio-Rad.

2.2.2.3  Dién di SDS-PAGE

bié¢n di gel polyacrylamide SDS (SDS-PAGE) dugc thuc hién theo mo ta cua
Laemmli (Laemmli, 1970) véi céac thiét bi cua Bio-Rad. SDS-PAGE dugc thuc hién
v6i gel gdm 12,5% (w/v) acrylamide theo huéng din ciia hing. Bé nhudm hoat dic
hi¢u hoat tinh lipase (Quyen et al., 2003b), gel dugc u trong 50 ml dém 0,1 M Tris-
HCI, pH 7,5 chira 0,5% (w/v) Triton X-100 trong 30 phut dé hdi tinh lipase. Sau d6
gel duge nhudm 30 phit trong hdn hgp 50 ml d&ém 0,1 M Tris-HCI pH 7,5 c6 chira 20
mg 1-naphthyl acetate (Fluka) ( trudc d6 da dugc hoa tan trong 5 ml acetone) va 50 ml

dém 0,1 M Tris-HCI pH 7,5 chtrta 50 mg Fast Red TR (Serva).

2.2.2.4  Dinh luong hoat tinh lipase

Hoat tinh lipase dugc xéc dinh voi co chét dau olive va do trén may pH-stat 718 tu

dong ciia (Metrohm, Swiss) gidng nhu mé ta trude day (Quyen ef al., 2005a). Mot
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don vi lipase dugc dinh nghia 14 luong enzyem dé giai phong 1 pmol acid béo trong 1
phut.
2.22.5  Anh huwdng ciia pH, nhiét do, dung méi hitu co, chat tdy riva va ion kim logi
lén hoat tinh lipase va do bén
Anh huong cua pH, nhiét dg, cac dung méi hiru co, cha téy rira va ion kim loai 1én

hoat tinh lipase va d6 bén duoc thyc hién theo miéu ta trude day (Quyen et al., 2005a).

2.22.6  Xdc dinh ddc hiéu co chat

Co chat dic hiéu duoc xac dinh béng cach stir dung mot sb cac triglycerid va cac
ester p-nitrophenyl khac nhau theo miéu ta trude day (Quyen et al., 2005a).

Tt ca céc thi nghiém déu dugce thuc hién ba 1an va két qua dugc léy voi gié tri

trung binh cta ba 1an thi nghiém.

2.3 Nhén dong va biéu hi¢n cdc gene ma héa lipase
2.3.1 Nhan dong gene ma hoa Gel

2.3.1.1  Chung vi sinh vat

Céc chung Geotrichum sp. DTQ-26.3 dugc phan lap va dinh té€n trong cac nghién
ctru trude day. Chung vi khuan Escherichia coli DH50. dugc dung dé nhan dong,
Pichia pastoris GS115 dung dé biéu hién. Chung E.coli dugc nudi trong moi truong
LB, ching pichia pastoris dugc nudi trong méi trudng YPG (cao ndm men 1%, pepton
2%, glucose 2%); BMGY (cao nim men 1%, peptone 2%100mM dém phosphat pH
6.0, 1,34% YBN, 4x107 biotin, glycerol 1%); BMMY (100mM dém phosphat pH 6.0,
1,34% YBN, 4x10°~ biotin, methanol 1%).

2.3.1.2  Mbi va vector nhin dong

Cip mdi GelF: 5'-GC GTC GAC CAG GCC CCC ACG GCC GT-3' va GelR: 5'-
GCCTC GAG ACC GAA GAG AGT AAC GTC AG -3' dugc st dung dé nhan dong
gene ma hoéa lipase. Vector nhan dong T/A pTZ57R/T dugc mua tir Fermentas. Cap
mdi: GelF1 5-GC GAA TTC CAG GCC CCC ACG GCC G-3' va GelR1: 5-GC TCT
AGA GCA CCG AAG AGA GTA ACG TC-3' dugc dung dé biéu hién. Vector duoc

ding dé biéu hién trong nam men 1a pPICZoA.
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23.1.3  Héa chdt

EcoRI va Xbal tir fermentas (M¥); peptone va cao nim men tir Difco (M¥); agar,
InsT/Aclone™ PCR product cloning kit, DNA extraction kit tir Fermentas (Lithia).
Céc hoa chat khac dugc st dung trong nghién ctru nay déu c6 do tinh khiét cao.
2.3.1.4  Cac phuong phap nhdn dong

Céc phuong phap nhan dong (tach chiét RNA tong sd, DNA plasmid, gan dinh,
cit enzyme han ché, chay di¢n di agarose, bién nap, chon dong) da dugc mo ta ¢ cong
trinh truée day (Quyén Dinh Thi, 2004a).

Khuéch dai gene lipase dugc thyc hién véi khuon cDNA va cap moi dic hiéu GelF
va GclR véi chu trinh nhiét cho phan tng PCR: 94°C/3’; 35x (94°C/1', 62°C/1’,
72°C/1"); 72°C/10'; 4°C/o0. Phan ttng PCR dé gén doan gene vao vector biéu hién véi
cap moi GelF1 va GelR1 94°C/3'; 35x (94°C/17, 57°C/1', 72°C/1'); 72°C/10"; 4°C/oo.

2.3.1.5  Xac dinh va phan tich trinh tw nucleotide

Trinh tu nucleotide dugc xac dinh theo phuong phéap Sanger, trén may ABI
PRISM 3100 Avant Genetic Analyzer. Phan tich trinh ty nucleotide dugc thuc hi¢n

bang phan mém DNAstar.

2.3.1.6  Phwong phdp biéu hién

Plasmid pPGecl sau khi cét b?mg enzyme gid1 han Mssl dugc bién nap béng xung
dién vao té bao nim men, sau khi i1 30°C ¢ 30°C trong 1 gid dich dugc trai trén moi
truong YPGS c6 chira 100 pg/ml zeocin. Cac khuan lac moc 1én duoc nudi ciy trén
moi truong YPG va duogc tach chiét DNA, kiém tra su c6 mit ctua doan gene béng
phan tng PCR. Nhing khuan lac sau khi tach chiét DNA khuéch dai bang PCR c6 san
pham duoc nudi trong méi truong BMGY ¢ 30°C lic 250 vong/phit trong 16 gio. Lay
tat ca canh truong 1i tim & 2000 G/phit loai bo dich néi bd sung té bao vao 30ml moi
truong BMMY sao cho OD dat 1-1,2, nu6i ¢ 30°C lac 250 vong/phut. Sau 24, 48, 72,
96, 120, 144 gio, bd sung 0,5% (v/v) methanol, léy mau thtr hoat tinh.

Céc phuong phap dién di PAGE va phuong phap SDS-PAGE da dugc trinh bay

trong cac nghién ctru trudc day (Quyen et al., 2005c¢).
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2.3.2 Nhdn dong gene mad hoa estR

2.3.2.1  Hba chat

Cac ester p-Nitrophenyl dugc mua tir Sigma, Bacto-tryptone va yeast extract tir
Difco. Cac enzyme han ché, calf intestinal alkaline phosphatase vaT4 ligase dugc
cung cip boi Roche. The DNA Gel-Extraction Kit va Ni-NTA-matrix ctia Qiagen.
PCR mix va céc dung dich tinh sach dugc mua tir Bioneer. Cac hoa cht khac déu &
dang tinh khiét.

2322  Cdc plasmid, ching vi khuan va diéu kién nudi cdy

Dong M1-81 tur thu vién genome DNA xay dung tir ching Ralstonia sp. M1
(Quyen et al., 2004b) dugc st dung cho viéc xac dinh trinh ty va cau gene esterase
estR. Escherichia coli XL1 xanh chira pUC19- bat ngudn tir plasmid pUM1-81 dugc
nuoi trong moi trudong LB medium véi ampicillin (100 pg/ml) & 37°C. Vector
pET22b+ (Invitrogen) va té bao E. coli BL21 dugc su dung dé biéu hién vuot murc

gene esterase estR dudi sy diéu khién cia promoter T7 duoc cam ung bang IPTG.

2323 Cac thao tac DNA

Tinh sach plasmid DNA duoc thuc hién theo huéng dan cua Bioneer. Cac doan
DNA va cac san phém PCR duoc cit tur gel 0,8% agarose va dugc tinh sach theo miéu
ta cua Qiagen. Trinh ty DNA doc bdi Genotech. E. coli BL21 duoc bién nap bﬁng
xung dién theo mo ta trude day (Quyen et al., 2004b).

2.3.2.4  Xay dung plasmid va nhan dong phu

Vector pET22b+ dugc st dung dé biéu hién vuot muc esterase trong E. coli.
Khung doc mé gdm 963-bp ma héa cho esterase tir Raslstonia sp. M1 duoc khuéch
dai tir plasmid pUM1-81 bang PCR véi mdi xudi EstRF 5'-
GGCCATGGTCCAGACCGTCCTGAT-3', v6i diém cét enzyme Neol c6 chwa bd ba
mo dau (ATG thay vi GTG), va moi ngugc EstRR 5'-
GGAAGCTTGGCTGACGCGGCGGCTTC-3', v6i vi tri HindIll ngay trudc bo ba két
thuc (TAG). San phdm PCR sau d6 dugc cit voi Neol + HindIIl va chén vao pET22b+
cling duoc mé vong bang hai enzyme tuong tu dé tao nén vector tai to hop pEstR,

trong d6 gene estR dugc diéu khién boi promoter T7 va c6 thé cam ung bang IPTG.
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Plasmid ciling mang gene khang khang sinh ampicillin, mdt doan peptide tin hi¢u &
dau 5' va mot dudi 6xHis ¢ dau 3' cia khung doc mé. Esterase EstRhis dugc ma hoa
boi plasmid pEstR c6 chira yéu t6 dan pelB, khung doc mé ORF cho esterase va mot
trinh tg ma hoa cho duoi 6xHis. Cac k¥ thuat DNA tai t6 hop chuén khac duge thuc
hién theo Sambrook (Sambrook et al., 1989).

2.3.2.5  Biéu hién gene

Esterase EstR tai t6 hop duoc biéu hién trong cac thé bién nap E. coli BL21 ¢
chtra pEstR theo mé ta trude day (Quyen et al., 2004b).

2.3.2.6  Tinh sach enzyme va xac dinh ham luong protein

Dang protein lai EstRhis mang dudi 6xHis tag & dau C dugc biéu hién trong E. coli.
Pé tinh sach esterase EstR, cin té bao (~200 mg trong luong tuoi) tir 50 ml dich nuoi
trong mdi trudng LB dugc thu bang cach ly tim va sau d6 hoa lai trong 1 ml dém 5
mM imidazole (pH 8.0). Sau khi pha siéu 4m té bao (pha ba lan, mdi 1an 1 phut va
gitta mdi 1an phéa nghi 1 phut), dich pha té bao sau d6 duoc ly tim ¢ diéu kién
10.000xg, 4°C trong 15 phut. Dich ni sau ly tim duoc dwa 1én cot Ni-NTA (Qiagen)
theo huéng din ciia hiang. Dung dich esterase EstR tinh sach dwoc ding dé nghién ciru
tinh chét. Nong d6 protein duoc xac dinh theo phwong phap Bradford véi kit phan tich

protein cua Bio-Rad.

2.3.2.7  Danh gia hoat tinh esterase

Hoat tinh esterase v6i co chét 13 cac ester p-NP (acetate, propionate, caproate,
caprylate, myristate va palmitate) dugc thuc hién theo mo ta trude day (Quyen et al.,
2005a).

Anh hudng cia pH, nhiét d§, dung moi hiru co, cac chét téy rira va cac ion kim
loai dén hoat tinh esterase.

Dé xac dinh anh hudng ctia mot sé yéu td dén hoat tinh esterase, 10 mM p-NP
caproate dugc str dung 1am co chat.

Nhiét d6 tdi wu cho hoat tinh enzyme dugc xac dinh ¢ pH 8,0 véi dai nhiét do tur
25°C dén 90°C. pH t8i wru cho hoat tinh enzyme dugc xac dinh ¢ 55°C va trong cac

dém 0,1 M (acetate, phosphate hodc Tris-HCI) véi cac gia tri pH 4,0-11,0.
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Anh huong cua cac chét téy rua, dung moi hitu co va ion kim loai hoac céc chét uc
ché 1én hoat tinh esterase duoc xac dinh bang cach  enzyme trong 30 phit ¢ 30°C
trong dém 0,1 M Tris-HCI (pH 8.0) c6 chtra 0,2, 1 va 5% (w/v) chit tay rira; 10% va
30% (v/v) dung méi hiru co; 0,1, 1 va 10 mM ion kim loai hodc chit @e ché. Sau khi
thi nghiém, hoat tinh ctia hdn hop esterase dugc xac dinh & pH 8,0 va 55°C véi co
chat 14 p-NP caproate.

Tat ca cac thi nghiém déu duoc thuc hién ba lan va két qua duogc léy la gia tri trung
binh cta ba lan thi nghiém.
2.3.2.8  Diendigel

bié¢n di gel polyacrylamide SDS (SDS-PAGE) dugc thuc hién theo miéu ta cua
Laemmli 1970 véi thiét bi cua Bio-Rad. SDS-PAGE thuong sir dung gel 12,5% (w/v)

acrylamide theo huéng dan cua hing.
2.3.29 Cdc két néi trinh tw DNA va amino acid
Céc két ndi trinh tu duoc xay dung va phan tich nho chuong trinh Megalign
DNAStar.
2.3.3 Nhan dong gene md hoa lop Fgl4 va Fgl5

2.3.3.1  Nuéi cay E. coli

Té bao E. coli TOF 10F bao quan & -80°C duoc cdy biang 1én dia thach dé hoat hoa
hoic dich té bao pha lodng v&i ndng do thich hop duoc trai 1én dia sau d6 t qua dém &
37°C.

Dé nuodi ciy E. coli trong moi truong LB 1ong, mot khuan lac riéng ré trén dia
thach duoc chiing vao 2 ml LB 16ng bd sung ampicillin (ndng d6 cudi ciing 100
pg/ml), lac 200 vong/phut & 37°C qua dém.

Té bao ndm Pichia pastoris bao quan & -80°C dugc cdy bang 1én dia thach dé hoat
héa hodc dich té bao pha loang véi néng d6 thich hop duogc trai 1én dia sau do6 U qua
dém ¢ 30°C.

Dé nudi cdy ndm P. pastoris trong mdi truong YPG long, mot khuan lac riéng ré

trén dia thach duoc nuéi vao 5 ml YPG long lic 200 vong/phit & 30°C qua dém.
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Dé biéu hién gene, dich nudi ciy hoat hoa qua dém duoc tiép gidng vao moi
truong YPG theo ty 18 1:100. Sau cac mdc thoi gian nhat dinh, 1 ml mau duoc 14y ra,
ly tam 6.000 vong/phit & 4°C thu té bao va dich ndi dé xac dinh hoat tinh lipase va
mirc d¢ bieu hién.
2.3.3.2  Xac dinh hoat tinh lipase

Pinh tinh lipase: Té bao ciia cic chung tai to hop duoc nudi lic trong méi truong
YPG trong 24 h ¢ 30°C, sau d6 dugc nuodi céy trén dia thach YPG bd sung 0,2%
trybutyrin. Kha ning sinh tong hop lipase ctia cac ching tai to hop dugc phat hién khi
vong sang xung quanh xuat hién.

DPinh lugng lipase: Dém 50 mM Bis-Tris propane chua 0,1 % Triton X-100;

0,1 % gum Arabic va 50 mM co chat p-nitrophenyl palmitate (pPNPP, pha trong
isopropanol pH 8,0). Hon hop 100 ul dich enzyme va 900 ul dém chira co chat duoc
lic déuvau 1 gio & 37°C, sau d6 so mau ¢ budc song 410 nm. Pon vi hoat tinh cua
lipase (U/ml) dugc dinh nghia 1a luong enzyme dé giai phong 1 pmol pNPP trong mot
phiit & diéu kién thi nghiém.

2.3.3.3  Tach chiét plasmid

Mot khuan lac bién nap phat trién trén dia thach bd sung ampicillin duoc cdy vao
mot éng nghiém 3 ml méi trudng LB chira ampicillin, nubi lac qua dém & 37°C, 200
vong/phut. Tua té bao tir 1,5 ml dich nuéi ciy (ly tim 5 phit v6i 6.000 vong/phut)
duoc vortex khoang 30 gidy trong 150 pl Sol I thanh dich déng nhét. Sau do, 150 pl
Sol IT dugc bd sung, l4c nhiéu lan, réi a5 phut ¢ nhiét do phong. Thém 150 ul Sol 111,
tiép tuc lac manh nhiéu lan, rdi & 15 phit & 4°C. Hon hop dugc bo sung 450 pl dung
dich chloroform/isoamyl alcohol 24:1, lic rung va ly tam 10 phat véi 13.000
vong/phut. 450 pl pha trén dwgc hut sang mot dng méi, bd sung 1000 ul isopropanol
va lac dé tua plasmid. Tua plasmid (ly tm 20 phut véi 13.000 vong/phit) duoc rira
v6i 500 pl 70% ethanol & 4°C dé loai mudi va isopropanol va lam kho trong ti 37°C
(20 phuat). Cudi cung, tua plasmid duoc hoa trong dém TE pH 8,0 hodc nudc khir ion
v trung, phan tich dién di, cit kiém tra bang enzyme han ché hoic bao quan & -20°C

dé dung lau dai.
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Luong plasmid 16n ciing duoc tach chiét theo qui trinh nay voi céc ty 18 Sol I, 11,
va III tuong quan thuan véi thé tich dich té bao. Trong mdt sb truong hop, plasmid
dugc tinh sach theo QIAprep Spin Miniprep Kit.
2.3.3.4  Dién di gel agarose

0,8 g agarose dugc hoa vao 100 ml dém 1x TBE trong lo Pyrex 250 ml c6 day nap
long tay, dun ndng chay trong 16 vi séng, nhic ra lic manh cho hoa déu. Sau khi nhiét
d6 ha xudng 50°C, gel duoc d6 vao khuén dién di da cai luge sin va dé yén 30 phut
cho dén khi gel dong. Gel dong dugce dat vao bon dién di, vira du ngdp trong dém chay
1x TBE, nhac lugc ra. Mau DNA dugc tron voi dém nap va nap vao giéng. Sau 45
phut chay voi hiéu dién thé 150 V, gel dugc nhuom trong dung dich EtBr, soi tia tir
ngoai budc song 300 nm va chup anh lam tai li¢u.
2.3.3.5  Cdt DNA bang enzyme gidi han

DNA téng sb hodc plasmid dugc cat véi céc enzyme han ché EcoRl, Xbal, Kpnl,
trong 2-3 gid hodc qua dém & 37°C véi ty 1¢ sir dung theo huéng dan ctia hing san
xudt. Sau khi cit hoan toan, san pham cit dugc kiém tra trén gel dién di agarose.
2.3.3.6  Tach phan doan DNA tir agarose

Phén doan DNA trén gel agarose duoc tach chiét theo QIAquick Gel Extraction
Kit va kiém tra lai két qua trén gel dién di agarose.
2.3.3.7  Gan dinh DNA

Phan tmg gan dinh véi thé tich 15 pl bao gom 1,5 ul dém gin dinh 10x; 4 pl DNA
plasmid; 3 ul phan doan chén DNA; 1,5 pl nudc cit vo tring; 5 ul T4-DNA ligase
dugc thuc hién qua dém & 22°C.
2.3.3.8  Bién nap plasmid

Plasmid duoc bién nap vao té bao kha bién E. coli theo phwong phéap sdc nhiét va
héa hoc hodc plasimid dugc bién nap vao té bao kha bién nidm Pichia béng xung dién.

1 ul dung dich plasmid hodc hdn hop phan tmg ndi duoc tron voi 40 pl dich té bao
kha bién vira chuan bi xong (hoic té bao kha bién & -80°C dugc giai dong), & 20-30

phut & 4°C. Hon hop duoc giy sdc nhiét 45 gidy ¢ 42°C. Sau d6 duogc dit ngay vao da
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lanh khoang 2 phut rdi bo sung 750 pl méi trudng LB di khir trang. Sau khi 1 lac hdn
hop khoang 60 phut & 37°C véi 200 vong/phut, 50-200 pl dich té bao da bién nap
plasmid duoc cay trai trén dia thach co chira chat chi thi (theo hé théng chon loc
xanh/tring) hodc co chét va khang sinh thich hop, i qua dém & 37°C dé sang loc tiép.

Cho 10 ul DNA plasmid vao 80 pl té bao kha bién u da Sphut, hdn hop dugc xung
dién 5 s/mau roi bd sung 1 ml dung dich 1 M sorbitol (d4 dé lanh) vao dng miu dung
pipet suc déu, 0 & 30°C trong 2 gi®, trai 300 pl hon dich da bién nap trén dia moi
truong YPGS c6 bd sung 100 pg zeocin/ml. U ¢ 30°C tir 2-3 ngay dén lac xuét hién
khuén lac. Xung di¢n: Hiu dién thé: 1500 v; Cuong d6 dong dién: 25 mA; Cong suit:
25 w; Ché do: Capacitance: 50 uF; Dién tro: 100 w; Thoi gian: 4 -5 gidy/mau.

2339  Khuéch dai PCR

Céc phan doan DNA dugc khuéch dai bang phuong phap PCR nhd vao kha ning
tong hop chudi DNA ciia enzyme xuc tac chiu nhiét Tag polymerase dudi diéu kién
chu ky nhiét phu hop, cac hoa chét thich hop va cac méi dic hiéu da duoc thiét ké. a)
Chuan bi hdn hop phan tng PCR. b) Khao sat va chon chu ky nhiét phu hop dé tién
hanh phan tGng. ¢) Kiém tra két qua bang dién di trén gel agarose.

Phan ung PCR duoc tién hanh dé nhan doan gene tu plasmid voi cap moi dic hiéu
nhu sau: 1 pl khuon DNA; 1 ul mdi 10 pM Fgl4F; 1,0 ul mdi 10 pM FgldR;, 14,25 ul
nudc; 2,5 ul dém buffer (10x), 2,5 ul MgClI (25 mM), 0,25 ul Tag polymerase, 2,0 ul
dNTP (10 mM) tong thé tich 25 ul. Thyc hién phan tng PCR: bién tinh khoi dong
94°C/3'; 35 chu ky (94°C/30", 55°C/45", 72°C/30"); tong hop két thiic 72°C/10/,
4°C/eo.

Mdi xudi Fgl5F: 5-GAA TTC AGC CCA ACA ATC AAG GGC-3'. Mbi ngugc
Fgl5R: 5'-GGT ACC ACA GCA AAT CCA TTC TGA ACA C-3'.

San pham PCR s& duoc tinh sach bang kit ciia Qiagen (QIAquick PCR Purification
Kit) néu dung cho muc dich ghép ndi DNA.
2.3.3.10 Dién di polyacrylamide

Dién di protein dugc thuc hién trén gel polyacrylamide 12,5% theo Laemmli

(1972) Su phan tach cac protein bang dién di gel polyacrylamide SDS (SDS-PAGE)
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khong phai dua vao su tich dién bén trong cta cac polypeptide ma dua vao khdi lugng
phan ttr. Sodium dodecysulfate (SDS) 1a mot chat hoat tinh bé mit c6 dién tich 4m
(anion), lam bién tinh protein béng cach bao phu xung quanh polypeptide chinh cua
phan tir protein. Trong dién di protein, SDS s& cung cap mot mang ludi dién tich am
doc sudt theo chibu dai polypeptide. Nhu vy vé6i sy c6 mit cia SDS va mot yéu td
khir, cac polypeptide tré nén dudi thang va tich dién am. Khi dién di, dudi tac dung
ctia dong dién mot chidu cac phan tir protein tich dién 4m s& di chuyén dén cuc dwong
va duoc phén tach thanh cac biang khac nhau theo khéi lwong ctia mdi phan tir.

Céc bang protein dugc xac dinh bang nhuém Coomassie. Nhuom Coomassie: Gel
sau khi dién di dugc nhudm voi dung dich nhuém Coomassie Brilliant Blue trong 1
gio. Sau do gel dugc tdy mau bang dung dich tdy cho dén khi nén gel tré nén trong
con cac biang protein xuat hién mau xanh.

San pham cat dugc tinh sach bang isopropanol lanh va 70% ethanol: cho 700 pl
isopropanol lanh vao 6ng mau da cit lic déu dé ta -20°C trong 30 pht, ly tam 13000
rpm thu taa, thém 500 pl 70% EtOh lanh ly tim thu taa, ¢ 30 phut & 37°C cho khé rdi

hoa lai v6i 15 pl nudce cét tinh khiét).
2.3.3.11 Dinh luong protein tong s6

Protein tong s6 duoc xac dinh theo phuong phap Bradford véi Bio-Rad protein

assay Kkit.
2.3.4 Phd bo gene md hoa lipase
2.34.1  Nguyén liéu
Ba t6 hop cassette promoter fg/ hygromycin terminator fg/ (PHygT) 1a P12-Hyg-
T12, P13-Hyg-T13, P14-Hyg-T14 (Phu luc) dugc sir dung dé pha hily gene ma hoa

lipase Lip12, Lip13 va Lip14 & ching nAm Fusarium graminearum.
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2.34.2

Hoa chat va méi truong bién nap

Bing 2.1. Méi truong va dém dimg cho qud trinh bién nap va tach DNA nim.

TT | Tén moi trudng Thanh phan
1 Hon hop enzyme 5% driselase; 3,5% glucanase; 20 ml 700 mM NaCl; pH5,6
Moéi truong phuc hoi | 2 g hon hop yeast-casein (1 g yeast extract; 1 g casein di
Mzec (Regeneration | thuy phéan); 342 g sucrose; 16 g agar; 1 lit H,O khir ion
medium)
3 Moéi truong phu agar | 1,2% agar trong 1 lit H>O khtr ion; 200 pg hygromycin
(Overlay-agar)
4 Moéi trudong CM | 10 ml solution A (10% Ca(NOs),); 10 ml Solution B (2%
(Complete medium) KH,POy; 2,5% MgSOs; 15% NaCl, pH 5,3); 0,2% hén hop
yeast-casein; 1% glucose; 1 ml MNS; 900 ml H,O
5 Moi  truong chon loc | 1,6% agar trong moi truong CM; 100 pg hygromycin
(Selection-agar)
6 Moi truong SNA 1 g KH,PO4 + 1 g KNO; + 0,5 g MgSO4 + 0,5 g KCI + 0,2
g glucose + 0,2 g sucrose; 16-22 g agar trong 1 lit H,O
7 Moi truong YPG 1% yeast extract + 2% peptone + 2% glucose
8 STC 1,2 M sorbitol; 10 mM Tris HCI pH7,0; 50 mM CaCl,
9 PTC 60% polyethylenglycol (PEG); 10 mM Tris HCI pH 7,0;
50 mM CaCl,
10 | 700 mM NaCl pH5,6 40,9 g NaCl; 8,6 ml NaH,PO, (500mM); 1,4 ml Na,HPO,
(500 mM); 1 lit H,O
11 | Bém ly gidi 2% CTAB + 1 M Tris HC1 + 5 M NaCl + 0,5 M EDTA

Bing 2.2. Hoa chat ding tronglai Southern.

TT | Tén dung dich Thanh phan

1 | Pém dich gy 0,25 N HCI (pha bang nudc da khir trang)

2 Pém bién tinh 0,5 M NaOH; 1,5 M NaCl

3 Dém trung hoa 0,5 M Tris-HCI pH7,5; 1,5 M NaCl

4 20 xSSC (khu trung) | 175,2 g NaCl; 88,2 g Na-citrat

5 5 B1 (khtr trung) 58,05g maleic acid; 43,83 g NaCl; Chinh pH 7,5 bang NaOH

6 Pém tién lai 5 SSC; 0,1% N-lauryl-sarkosine; 0,02% SDS; 2% blocking
reagent

7 W1 2 SSC; 0,1% SDS

8 W2 0,2 SSC; 0,1% SDS

9 B2 1 B1; 1% blocking reagent

10 | AK B2; khang thé

11 | WP 1 B; 0,3% Tween 20

12 | B3 100 mM Tris HCI pH 9,5; 100 mM NaCl

2.3.4.3  Thiét ké cassette promotorFgl-Hyg-terminatorFgl

Nguyén 1y dé pha bo hoan toan mét gene nao dé trong ndm soi (sinh vat nhan

chuan) 1a dya vao viéc trao doi chéo gitta cic doan DNA tuong dong trong qua trinh

sinh truong cua sinh vat. Dya vao do ta co thé dua mot gene khac dé thay thé mot

gene nao d6 ctia nam (thuong 1a gene khang sinh dé 1am déu hiéu nhan biét). Cac
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cassette promoter Fgl — Hygromycin — terminator Fgl (PHygT) (Hinh 2.1) dugc su
dung dé thay thé va pha bo 3 gene ma hoa lipase Fgl12, Fgl13, Fgl14.
Promotor Fgl Gene lipase ctia Fusarium (Fgl) © Terminator |
Méi M-

PCR 1

Hyg 1761bp

lPCR 2

<4
|
<
lPCR 3
Cassette promotor-Hyg-terminator
—> Hyg ]
Trao déi chéo_> >< ><
|

Hinh 2.1. Qud trinh thiét két cassette PHygT.

Gene lipase clia

2.3.4.4  Bién nap vao nam soi F. graminearum

Chuén bi gidng cap 1: Khoang 30000 bao tir duoc nudi trong 50 ml méi trudng
CM, lic 28°C, 150 vong/phut qua dém. Toan bd dich nudi cdy trén duoc xay ciing véi
150 ml méi truong CM (3 1an, mdi 1an 10 gidy). Sau khi xay, 50 ml hdn hop trén dugc
cho vao 150 ml méi truong CM va lic qua dém & 28°C, 150 vong/phit trong binh 500
ml tao ra gidng cap 1.

Tao té bao tran: Toan bo dich giéng cap 1 duoc loc bang phéu loc Wilson-sieve
(100 pm) va rtra 2 1an bang nudc khir ion khtr tring. Trong lugng ctia hdn hop soi
nam sau khi 1am kho bang gidy tham da khir tring duoc xac dinh. Dung dich enzyme
duoc tron véi hon hop soi nam trén (20 ml dich enzyme véi 1-1,5 g soi ném), trong
binh 100 ml ¢ 28°C, 75 vong/phut. Sau 2 gio, viéc tao té bao tran dugc kiém tra dudi
kinh hién vi. Viéc tao té bao tran tdt nhat néu hau hét cac hé sgi duoc enzyme phan cit.

Tiép theo té bao tran duoc loc 1an luot qua phéu loc Wilson-sieve 100 pm va 40 um
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dé loai hoan toan céc hé soi chua bi phan cat. Mdi 1an loc déu duoc rira lai véi 10 ml
NaCl. Dich té bao tran dugc ly tim trong 6ng ly tam 12 ml, 2000 vong/phut, trong 10
phut 6 2°C. Can té bao tran dugc hoa lai rat cn than trong 12 ml NaCl. Sau d6 lai
duoc ly tam va hoa lai can té bao tran nhu trén. Mot it dich sau khi hoa cin té bao tran
dugc dém sb lugng té bao tran béng kinh hién vi. Mdi 1an bién nap can tdi thiéu 1x10’
té bao tran. Dich té bao tran dugc ly tAm thém 10 phit, 2000 vong/phit ¢ 2°C va hoa
lai cin té bao trong 1 ml STC. Céc té bao trin ndy c6 thé duoc giit & 4°C qua dém
hodc dé ¢ trong da 1 gid sau d6 ding dé bién nap ngay.

Bién nap: 25 pg DNA plasmid dugc bod sung, tron déu that can than va u trong da
10 phiit va cir sau 2 phut lai lic déu. Mot ml PTC da dé lanh trude duoc b sung va
tron déu can than, giir trong da 15 phut va ctr 2 phit lai lic déu. Hon hop dugc bd
sung tir tir 8 ml STC va tron déu. Tat ca hdn hop trén duoc trai nhe nhang 1én dia moi
trudng Mggg, mdi dia 750 pl, i qua dém & 28°C. Sau khi ui qua dém, dia thach dugc
phii 10 ml mdi trudng agar bd sung khang sinh chon loc hygromycin véi ndng dé 200
ng/ml 1én mdi dia. Tiép tuc 0 dia ¢ 28°C. Kiém tra d¢ia mdi ngay va khi c6 khuan lac
moc thi nhit va chuyén sang dia méi trudng chon loc méi.
2.3.4.5  Tdch DNA tir ndm soi

Khoang 1 cm” dia thach nudi cdy ndm duoc cit va nudi trong 50 ml méi trudng
long YPG, lac 200 vong/phut & 28°C trong 3-4 ngdy. Soi nim duoc loc hut chan
khong qua phéu loc, nghién nho trong cdi chay sir bang nitrogen 16ng, sau d6 chuyén
vao ong eppendorf 2 ml. Té bao nghién dugc bd sung 600 pl dém ly giai vao mdi éng
va i lic & 65°C tir 40 phit dén 1 gio. Hon hop té bao duoc ly tam 10 phat véi 13000
vong/phut ¢ nhiét d§ phong hodc 4°C. Pha trén dugc hut sang 6ng eppendorf 1,5 méi,
b6 sung 1 V chloroform va lic déu, ly tam 15 phit véi 13000 vong/phut & 4°C. Pha
trén duoc hiit sang ong 1,5 mai va tia DNA bang cach bo sung 750 pl isopropanol,
lic déu va dé vao ti lanh 30 phut (c6 thé dé qua dém). Tua DNA dugc ly tim 20 phuat
v6i 13000 vong/phiit & 4°C. Ttiia DNA duoc rira bang 500 pl con 70% lanh, 1am kho

va hoa lai trong TE.
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2.3.4.6  Lai Southern

Chuin bi DNA dé chuyén 1én mang nylon: Mau DNA tong s6 sau khi xir Iy
béng enzyme han ché duoc chay di¢n di trén gel agarose, nhudm ethidium bromide va
kiém tra su phéan tach ciia mau. Gel duoc cho vao hdp nhya va rira qua bang nude cat
2 1an da khir tring. Mau duoc ¢6 dinh bang cach ngam gel trong dém gy, lic nhe o
nhiét d6 phong khoang 10-20 phut hodc cho dén khi mau ctia bromophenol blue
chuyén tir xanh sang vang. Sau d6 rira qua voi nude cat 2 1an da khir tring. DNA
trong gel dugc bién tinh trong dung dich bién tinh, lic 30 phat & nhiét d6 phong. Gel
duoc rira bang nude cat 2 1an da khir trung. Tiép theo, gel dugce ngdm vao dém trung
hoa, lic 30 phut & nhiét d6 phong. Gel duoc can bang trong 20x SSC it nhat 10 phut.

Chuyén DNA 1én mang nylon: Mot tim gidy thim Whatman 3MM duogc 1am cau
dan dung dich 20x SSC va dit ban gel 1én trén, tranh bot khi tao thanh giita hai 16p.
Mang nylon dugc dat 1én trén mat gel, cling tranh bot khi gitra hai 16p. Khoang 4-5
tam gidy thim Whatman 3MM dugc dit thém 1én trén mang nylon. Chong gidy tham
day khoang 10 cm dugc dét lén trén va mdt vat nang c6 trong lugng khoang 200-500 g
dugc dat 18n trén cung, dé qua dém cho DNA chuyén 1én mang nylon.

Co dinh DNA trén mang bang UV: Trudc khi ¢6 dinh, mang duoc rira qua dém
2x SSC. Mang dugc dat 1én tam Whatman 3MM (mat chira DNA [én phia trén), )
dinh dudi tia UV 1-3 phat. Mang dugc rua lai véi 2x SSC, dat tro lai trén tAm
Whatman 3MM va dé kho.

Gén miu do: Mang duogc cudn cho vao 6ng tron, mat chira DNA cho vao phia
trong dé tiép xuc dugc voi dém. Mang duoc phu bang 20 ml dém tién lai, lic xoay
vong ¢ 68°C, qua dém. Bém tién lai duoc loai bo, va dd hdn hop mau do vao vau tiép
qua dém & 68°C.

Gin khang thé va doc két qua: Hon hop mau do dugce loai ra va mang duoc rira
lai 2 1an, mbi 1an 5 phut & nhiét o phong véi 20 ml dung dich W1, rira 2 1an, mdi lan
15 phtt ¢ 68°C v61 20 ml dung dich W2. Sau d6 mang dugc rira qua véi dung dich
WP va rira 30 phut trong dung dich B2 & nhiét d6 phong. Khang thé dugc gin trong
30 phit (5 pl khang thé dugc pha trong 50 ml dung dich B2). Mang duoc rira 3 1an,
mdi 1an 20 phut v6i dung dich WP & nhiét 6 phong, rira 5 phut trong dung dich B3 dé
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can bang lai pH thich hop cho enzyme hoat dong dé phan giai co chit. 500 pl co chét
dugc trai déu 1én tAm nhua nylon, sau dé p mat mang chira DNA 1én trén co chét, dé

5 phut & nhiét do phong. Poc két qua duéi tia huynh quang hoa hoc.
2.3.5 Tao ché pham lipase

2.3.5.1  Lén men lipase

Chung 1én men 13 chung ndm men ty nhién mau tring Geotrichum candidum. Moi
truong hoat hoa 1a moi truong LB. Mbi trudng nhan giong cap I va 1én men 13 moi
truong LB low salt ¢6 bd sung 0,5% dau Olive

Thoéng s6 1én men ban dau la: nhiét do 30°C, pH=16, toc do khqu ban dau 400 rpm
va suc khi 0,7 vvm. Trong qué trinh 1én men, tién hanh lay miu dinh ky 6 gio mot lan
dé theo doi sy phat trién va do hoat tinh enzyme. Pdng thoi cac miu ciing duoc tién
hanh chay dién di va do ham lugng protein tong s dé kiém tra. Thu mau 1én men tai

thoi diém 30h do hoat tinh thu dugc 1a 43 U/ml.

Hinh théi khudn lac Geotrichum candidum trén méi Lén men Geotrichum candidum
triecong LB+0,5 Oliu
Hinh thdi té bao Geotrichum candidum trén kinh hién

vi (mdu kiém tra lén men)
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2.3.5.2  Tao ché pham thé

Sau khi kiém tra theo dbi va thu héi dich 1én men & thoi diém t6i wu, dich thu héi
dem ly tam dé loai bo cdn va xac té bao, sau d6 dich tiép tuc dugc xur ly qua may loc
luan hoi Masterflex (Nhat) voi mang loc c6 kich thudc thich hop dé loai nuée, mudi
khoang va mét sd protein co kich thudc nhd hon enzyme nghién ctru. Dich ¢6 didc cubi
cung s& dugc dong kho tron bot tao ra ché pham enzyme dang bot. Cac ché pham nay

s& dugc do kiém tra hoat tinh va xac dinh do bén & hai diéu kién bao quan 1a nhi¢t do

thuong va trong tu lanh 4°C.

May loc tuan hoanMasterflex (Nhat). May dong khé IK118 (Dai Loan).

Tién hanh ly tdm c6 dic va dong kho thu duoc 52g bot ché phim enzyme lipase

v6i hoat tinh do duoc 1a 1635 U/g bot lipase vai do bén khao sat trong 6 thang nhu

sau:
Diéu kién bao quan | % hoat tinh lipase con lai sau:

1 thang 2 thang 3 thang 4 thang | 5 thang | 6 thang
T lanh 4°C 95 95 78,4 68 70 70
Nhiét do thuong 93 93 71,3 65 66 67
2.3.5.3 Tao ché phofm tinh sach

Lipase biéu hién & P. pastoris du6i dang c6 dudi 6xhistidine duoc tinh sach qua

cOt nickel. Sau d6 lipase duoc tia voi dung mdi thich hop la 80% acetone, 80%

ethanol, va 80% methanol (hoa 1 thé tich enzyme 5% véi 4 thé tich dung méi), dé &

4°C, ly tam thu taa va hoa lai vao 20 pl nudc cit, sau d6 dong kho.
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3 Két qua va thao luin

3.1 Phén lgp cdc chiing vi sinh vit sinh tong hop lipase (N$i dung 1-2)

Bang 3.1A. Cdc ching vi sinh vit sinh tong hop lipase.

Hoat tinh Hoat tinh
z |8 z |8
Z Qo o Z Do o
a |2 |S |E |2 a2 |2 |E |2
g |22 |7 |2 |5 3 SO I e I S
§ + g i ¥y = § + 2 0 ¥y =
E |8 1€ |= |8 |2 |E |8 1€ |5 |8 |2
1 LP1.1 + + 80 LP12.8
2 LP1.2 + 81 LP13.1
3 LP1.3 + 82 LP13.2
4 LP1.4 + 83 LP13.3
5 LP1.5 + 84 LP14.1
6 LP1.6 + 85 LP15.1 +
7 LP1.7 + + + 86 LP15.2 +
8 LP2.1 + 87 LP15.3
9 LP2.2 + 88 LP15.4 +
10 LP2.3 + 89 LP15.5 +
11 LP2.4 + 90 LP15.6
12 LP2.5 + 91 LP15.7 +
13 LP2.6 + 92 LP15.8
14 LP2.7 + + 93 LP16.1 +
15 LP3.1 + + + 94 LP16.2 +
16 LP3.2 + + 95 LP16.3 +
17 LP3.3 + 96 LP16.4
18 LP3.4 + 97 LP16.5
19 LP3.5 + 98 LP16.6 +
20 LP3.6 + + + 99 LP16.7 +
21 LP3.7 + + 100 LP16.8 +
22 LP3.8 + + 101 LP17.1 +
23 LP3.9 + + 102 LP17.2 +
24 LP4.1 + 103 LP17.3 +
25 LP4.2 + + 104 LP17.4
26 LP4.3 + + 105 LP17.5
27 LP4.4 + 106 LP17.6 +
28 LP4.5 + + + 107 LP17.7 +
29 LP4.6 + 108 LP17.8 +
30 LP4.7 + + 109 LP18.1 +
31 LP4.8 + + 110 LP18.2
32 LP5.1 + 111 LP18.3
33 LP5.2 + 112 LP18.4 +
34 LP5.3 + 113 LP18.5 +
35 LP5.4 + 114 LP19.1 +
36 LP5.5 + 115 LP19.2 +
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37 LP5.6 + 116 | LP19.3 +

38 LP6.1 + + 117 | LP19.4 +

39 LP6.2 + 118 | LP19.5 +
40 LP6.3 + 119 | LP20.1 +
41 LP6.4 + 120 | LP20.2 +
42 LP6.5 + 121 | LP20.3 +
43 LP6.6 |+ + 122 | LP20.4

44 LP6.7 + + 123 | LP20.5

45 LP6.8 + + 124 | LP20.6

46 LP6.9 + + 125 | LP20.7

47 LP7.1 + 126 | LP20.8 +

48 LP7.2 + 127 | LP20.9

49 LP7.3 + 128 | LP20.10 +
50 LP7.4 + 129 | LP20.11 +
51 LP7.5 + + 130 | LP21.1 +
52 LP7.6 + 131 | LP22.1 +
53 LP7.7 + + 132 | LP22.2 +
54 LP8.1 133 | LP223 +
55 LP8.2 + 134 | LP22.4 +
56 LP8.3 135 | LP22.5 +
57 LP8.4 136 | LP23.1 +
58 LP8.5 137 | LP23.2 +
59 LP8.6 + 138 | LP23.3 +
60 LP8.7 139 | LP24.1 +
61 LP8.8 + 140 | LP24.2 +
62 LP8.9 + 141 | LP243 +
63 LP8.10 + 142 | LP25.1 +
64 LP9.1 143 | LP26.1 +
65 LP9.2 144 | LP26.2 +
66 LP9.3 + 145 | LP26.3 +
67 LP10.1 146 | LP27.1 +
68 LP10.2 147 | LP27.2 +
69 LP10.3 148 | LP28.1 +
70 LP11.1 149 | LP28.2 +
71 LP11.2 + 150 | LP29.1 +
72 LP11.3 151 | LP29.1 +
73 LP12.1 | + 152 | LP29.2 +
74 LP12.2 153 | LP31.1 +
75 LP12.3 154 | LP31.2 +
76 LP12.4 | + 155 | LP20.11 +
77 LP125 | + 156 | LP27.2 +
78 LP12.6 157 | LP21.1 +
79 LP12.7

Bdng 3.1B Cdc ching vi sinh vit sinh tong hop lipase dwoc phén ldp tir mede thai. Noi ldy mau: B: bo; CR
cong ranh, LM: 16 mé; MD: Mai déng; M: m&; HK: Hoan kiém. ¥ Vong sang thity phin dau Marvella.

T Ky hiéu Mausac ~ HTY T Kyhigu Mausic HTY T Kyhiéu Mau HT?
T  ching T ching T ching sdc
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1 Bl Vang N +++ 15 1LM22 Vang +++ 29 MDIé6 Vang ++
2 B2 Vang C ++ 16 LM23 Vang +++ 30 MDI17 Vang ++
3 CR1 Vang + 17 LM24 Vang ++ 31 MDI8 Vang ++
4 IMIll1l Vang N + 18 LM25 Ving +++ 32 TLI Vang ++
5 LMII2A  VangN + 19  LM27 Viang +++ 33 TL3I Vang ++
6 LMII12B  VangN + 20 Ml Vang N +++ 34 CRSI Vang ++
7 LMI113 Vang N + 21 M2 Vang C ++ 35 CRS2 Vang ++
8 LMI114 Vang N + 22 M3 Vang N +++ 36  CRS3 Vang ++
9 LMllé6 Vang N + 23 M42 Vang N +++ 37 CRS$4 Vang ++
10 LMI2 Vang + 24 M5 Vang N +++ 38 HKSI Vang ++
11 LMI13 Vang + 25 M8 Vang ++ 39 HKS2 Vang ++
12 LM14 Vang + 26 MDI13 Vang ++ 40 MDSI1 Vang ++
13 LMI15 Vang +++ 27 MDI4 Vang ++ 41 TSSI Vang ++
14 LM21 Vang ++ 28 MDI15 Vang ++

Bdng 3.1C. Danh sach cdc chung Pseudomonas da dwoc khao sat hoat tinh lipase. - Khong c6 hoat tinh lipase.

+ ¢6 hoat tinh lipase thdp. ++ cé hoat tinh lipase trung binh. +++ c6 hoat tinh lipase cao.

TT Ching HT TT Ching HT TT Chiing HT TT Ching HT

1 9 + 26 54 ++ 51 7, + 77 bN; +

2 9, + 27 3, ++ 52 75 +++ 78 PN +

3 93 + 28 TBXL; + 53 2,CT + 79 KT, +

4 9, + 29 TBXL, - 54 2,CT - 80 G; +++

5 8, + 30 5,CT - 55 2;CT +++ | 81 3,CT +

6 8, + 31 5,CT +++ 56 0, + 82 QT23 +

7 bT, + 32 4, + 57 0O, + 83 CC, +++

8 7 + 33 4, + 58 0, + 84 CG;s -

9 1, ++ 34 4, + 59 84 + 85 CCy +

10 53 ++ 35 TBXL, - 60 DPDH; + 86 F;0, -

11 T;0, ++ 36 TBXLg + 61 PDH, + 87 Tbh2; +

12 F;0, + 37 PT, ++ 62 DPDH; ++ 88 G, +

13 M; +++ 38 DPT, +++ 63 PDH, +++ 89 bV, ++

14 M, + 39 DN; ++ 64 DDH; + 90 bV, -

15 HK, + 40 HK, + 65 85 + 91 DPDHI11 -

16 15 + 41 HA, + 66 M, ++ 92 4;,CT +

17 F,0,T + 42 HA, + 67 M2 - 93 1,CT +

18 DN, + 43 QT2;° +++ | 68 M5 - 94  HG, +

19 BN, + 44 QT2 ++ 69  M6T - 95  F,0, +++

20 bD; + 45 TBCXL, +++ | 70 2, + 96 HK; +++

21 24 + 46 TBCXL, - 71 23 + 97 RDH, ++

22 TBXL, + 47 TBCXL,; + 72 24 - 98 RDH, +

23 TBXL, - 48 TBCXL, + 73 2,CT + 99 RDH; ++

24 TBXL; +H+ 49 5,CT + 74 4, + 100  RDH, +++

25 5, ++ 50 5,CT ++ 75 Mdo + 101 RDHq +
76 DN, + 102 RDH; +++

Két qua di phan 1ap duogc 300 (157+41+102) chung vi sinh vt trén cic méi trudng
phan 14p khac nhau c6 bd sung co chét 1a dau 1%. Céac khuén lac thuan khiét, riéng ré
dugc thir trén cic moi truong chira co chit 1a dau hay tributyrin (Hinh 3.1). Két qua vé

hoat tinh lipase dugc théng ké trong bang 3.1.
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Nhu vay da phan 1ap duoc 10 ching vi sinh vat bién va 95 vi sinh vat dit c6 hoat
tinh lipase. Tir cac chung vi sinh vat ké trén ching t61 da chon ra mot chung c6 hoat
tinh cao nhat ky hiéu 26.3 dé thyc hién céc nghién ctru vé hinh théi, tinh chat ly hoa.

Theo phan loai so by cua Vién 69 ching 26.3 thudc loai Geotrichum candidum.
Khuén lac phat trién manh d = 5-6 cm trong 5 ngay & 25°C, mau tring, dang mang,
dau soi ndm phan nhanh ludng phan d = 7-11 pm. Bao tir tran hinh tru tron dau, tao
thanh chudi thang hodc ngang, kich thudc 6-20x3-9 pm (Hinh 3.2). Bao tir trin thudc
dang bao tur dinh khép (arthoconidial), dugce tao thanh bé’lng su phan doan céac soi nam

dinh dudng hodc cac nhanh ctia cudng sinh bao tir trin khong phan sinh.
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3.2 Toi wu cdc diéu kién nudi cay va xdc dinh tinh chdt hoéa ly cua lipase tw nhién

(Néi dung 3-4)

3.2.1 Toi wu cdc diéu kién nudi cdy va xac dinh tinh chat hoa ly cua lipase

Geotrichum sp. DTQ-26.3

Tur cadc mau nudce bién, nude ao hd va nude thai, 300 ching vi sinh vat khac nhau
duoc phan 1ap trong cac méi trudng phan 1ap khac nhau co bo sung 1% (w/v) co chat
dau. Cac khuén lac thuan khiét, riéng ré€ duoc thur trén cac moi trudong chira co chét
dau hay tributyrin (Hinh 3.1). Két qua phan 1ap duoc 10 chung vi sinh vat bién va 95
vi sinh vat dit c6 hoat tinh lipase. Tir cic chung vi sinh v4t nay chung nim DTQ-26.3
c6 hoat tinh lipase cao nhat dugc chon dé sinh tong hop lipase va thuc hién cac nghién

ctru vé hinh thai, tinh chat 1y hoa.

Hinh 3.1. Hoat tinh thity phdn tributyrin ciia mét sé Hinh 3.2. Hinh thdi ching DTQ-26.3 duwdi kinh hién vi
chiing vi sinh vdt phan Idp dwoc trén dia thach chira phéng dai 4000 lan.
tributyrin, chung QN18, 17, 16, HP2, HP1I.

3.2.1.1  Hinh thai khuan lac

Phan loai so bo bang kinh hién vi dién tir cho thiy ching DTQ-26.3 thudc loai
Geotrichum candidum. Khuan lac phat trién manh d = 5-6 cm trong 5 ngay ¢ 25°C,
mau trang, dang mang, ddu sgi nAm phan nhanh ludng phan d = 7-11 pm (Hinh 3.2).
Bao tir tran hinh try tron dau, tao thanh chudi théng hodc ngang, kich thudc 6-30x3,9
pm thudc dang dinh khép Arthoconidi, dugc tao thanh bﬁng su phan doan céc soi nam

dinh dudng hodc cac nhanh ciia cudng sinh bao tir tran khong phan sinh.
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3.2.1.2  Phan tich trinh tuw 26S rRNA

Theo nhén dinh hinh thai ban dau chung DTQ-26.3 1a ching ndm méc. Bé cung cb
nhén dinh nay, trinh ty viing 26S rRNA voi chiéu dai ~600 bp duoc phan tich. DNA
tinh sach dugc dung lam khuon dé nhan doan 26S rRNA véi cap mdi dic hiéu NL1 va
NL4 (Hinh 3.3A).

M 1

bp

3000

2000
1500

1000

S00

10.4

T T T T T 1

10 8 6 4 2 0
Nucleotide Substitutions (x100)

Hinh 3.3. Pién di do san pham PCR ciia phin doan Hinh 3.4. M6i quan hé di truyén giita chung DTQ-

268 rRNA (4) va san pham cdt plasmid (B), M: DNA 26.3 va cdc chung Geotrichum khdc trén GenBank.

Marker 1 kb. Gsi: Geotrichum silvicola (DQ377646); 26.3: DTQ-
26.3; Gsp: Geotrichum sp. MTCC 3974 (AY225313);
Gge9: Galactomyces geotrichum (DQ907938); Gci:
Geotrichum citri-auranti (U94918, U84233); Gge4.:
Galactomyces geotrichum (U40118); Gca:
Geotrichum candidum (AJ507661),; Gkl: Geotrichum
klebahnii (U40114); Ghi: Geotrichum histeridarum
(DQ002499); Gfe: Geotrichum fermentans (U40117).

Phan doan 26S rRNA (Hinh 3.3A) dugc gan dinh vao vector pTZ57R/T va dugc
bién nap vao té bao kha bién E. coli DH50.. Plasmid tinh sach duoc cat kiém tra bang
enzyme gidi han EcoRI va HindlIl, theo tinh toan 1y thuyét s& cho 2 bang tuong tng
v mot doan cua vector pTZ57R/T va phan doan chen (Hinh 3.3B).

Trinh ty gene 26S rRNA cua chung DTQ-26.3 dugc so sanh vdi trinh ty 26S
rRNA cua mot s6 ching Geotrichum trén GenBank bang DNAstar (Hinh 3.4).

Chung DTQ-26.3 ¢6 d¢ tuong ddng cao nhit (99,7-99,3%) so vdi cac chung
Geotrichum candidum (AJ507661), Geotrichum silvicola (DQ377646) va Geotrichum
sp. MTCC 3974; 97,1-95,8% so v&i cac chung Galactomyces geotrichum
(DQY07938); Galactomyces geotrichum (U40118), Geotrichum citri-auranti (U94918,
U84233); 89,0-83,3% so véi cac chung Geotrichum klebahnii (U40114), Geotrichum
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histeridarum (DQ002499), Geotrichum fermentans (U40117). Nhu vy c6 thé két luan
rang chung DTQ-26.3 thudc chi Geotrichum. Trinh tir 26S rRNA ctia chung DTQ-
26.3 duogc dang ky trong GenBank voi mi s6 DQ640273 va dugc dat tén 1a
Geotrichum sp. DTQ-26.3.

3.2.1.3  Déng hoc sinh trirong va sinh tong hop lipase

4 60 Kha ning sinh trudng va sinh tong
N - hop lipase cua chung Geotrichum sp.

%2 :Z §: DTQ-26.3 ting theo pha logarith dén 48
. gid (Hinh 3.5). Dy 1a pha sinh truong,
1 ’ ) [ tdc do sinh trudng ting tuyén tinh véi

0 : : : : : 0

0 4 48 72 9% 120 144 sinh tél’lg hop lipase. Tai thoi diém 48
Thoi gian (gid) 5 4
g10, sinh tong hop enzyme dat cao nhat
Hinh 3.5. Dong hoc sinh trieong () va sinh t(fng hop

2,64 U/ml, tuong ung voi trong lugng
lipase (L)) cua chung Geotrichum sp. DTQ-26.3.

45,9 mg/50 ml. Sinh tong hop enzyme
giam tir tir trong khoang thoi gian 48-72 gid, sau d6 giam manh xudng 0,38 U/ml sau
120 gid nudi cay.

3.2.14  Co chdt cam g va nhiét do co chdt cam iing

Trong méi truong LB chita 0,5% (v/v) ddu ddu nanh, ching Geotrichum sp. DTQ-
26.3 sinh tong hop lipase cao gip 9 1an (25,9 U/ml) so vi méi truong LB. Cac loai
dau dau nanh (25,9 U/ml), ddu mé (27,2 U/ml), ddu Neptune (26 U/ml) va dau thuc
vat (28,3 U/ml) cam ung sinh tong hop lipase gin nhu nhau va dat 75-82% so v&i cam
g dau olive (Hinh 3.6). Trong khi d6 b6 sung 0,5% dau olive vao méi truong nudi
céy, sinh téng hop lipase dat cuc dai va tdng 13 1an so vai gia tri cuc dai khi nuoi cﬁy
khong b sung dau. Nhu vy co chit cam tng tot nhét cho sinh tong hop lipase 1a dau
olive. Khi b sung hdn hop gum arabic va dau (0,5% mdi loai) vao méi trudng nudi
céy, hoat tinh gidm rd rét (Hinh 3.6). Hon hop gum arabic va dau (dau nanh, thyc vat,
Neptune, mé) lam giam sinh tong hop lipase xudéng con khoang mét nira so vi moi
truong LB chi b6 sung dau. Hon hop gum arabic va dau olive lam giam sinh tong hop

lipase khong dang ké (5%).
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Hinh 3.6. Kha nang cam urng cua cdc logi co chat Hinh 3.7. Anh huong cua néng do co chat den kha
(dau) va gum Arabic doi voi chung Geotrichum sp. nang sinh tong hop lipase.

DTQ-26.3 trong méi trong LB ¢6 bé sung dau diu
nanh (DPN); dau thiec vdt (DTV); dau Neptune
(NPT); dau mé (DME); dau olive (OLV); GA: gum

arabic.

Véi néng d6 0,1% (v/v) olive, hoat tinh chi dat 15% (5,56 U/ml), tang 20% so vé&i
moi truong khong bo sung dau. Hoat tinh ting dot ngdt va dat ngay cuc dai ¢ ndng do
0,5% (34,48 U/ml) tang 85% so v6i nong d6 0,1% (Hinh 3.7). Bat dau tir ndng do
0,5%, hoat tinh enzyme giam dan xudng va dén ndng d6 dau olive 4%, hoat 6 chi con
8% so vo1 murc cuc dai. Nhu vay ching té, véi néng d6 0,5% dau olive, luong lipase
duoc cam tng sinh ra di dé phan hity nguén carbon dinh dudng cho su sinh trudng

ctia té bao, vi vay cho du ting ndng do6 co chét thi luong lipase ciing khong ting thém.

3.2.1.5  Anh hwéng ciia pH méi triecong nudi cdy dén sinh tong hop lipase

120 160 Hoat tinh tang dan theo pH moi
1 A mo  truong, tir 52% & pH 4,0 (19,7 U/ml) dén
g :: / R 7 ;ZO % cuc dai 100% (37,9 U/ml) ¢ pH 5,0. Sinh
;i 40 60 % truéng cua té bao tang theo gia tri pH, tai
o N pH 5,0 khéi lugng té bao dat cuc dai
s 4 &+ 6 7 5 s om0 145,2 mg (Hinh 3.8). Hoat tinh enzyme
o

giam nhanh xuéng con 63% & pH 5,5,

Hinh 3.8. Anh huéng ciia pH dich nudi cdy dén kha o N A ,

, sear g sau do giam dan xudng 35% & pH 9,0.

nang sinh tong hop lipase (L)) va sinh trudng cia ,

chiing (). Sinh trudng cua t€ bao cling gidm cung
v6i d6 tang pH, c6 thé do chung

Geotrichum sp. DTQ-26.3 1a nAm mdc nén thuong thich hop voi méi truong acid hon.
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3.2.1.6
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Hinh 3.9. Anh hudng ciia nhiét d¢ nudi cdy dén sinh

téng hop lipase.

Anh hudng ciia nhiét d¢ nudi cdy dén sinh tong hop lipase

O nhiét o 37°C, nam phat trién
manh nhung hoat tinh lipase khong cao
c6 thé do enzyme khong bén & nhiét o
37°C trong thoi gian 48 gid. Do do ¢
nhiét do nuoi céy cao hon 40°C, khong
thdy hoat tinh lipase (Hinh 3.9). Ching
Geotrichum sp. DTQ-26.3 sinh tong hop
lipase cao nhat ¢ 30°C dat 100% (34,48
U/ml). Ngay ¢ nhiét d6 nudi cdy thap

hon mot chut 28°C, hoat tinh chi dat 33% (11,36 U/ml) so véi hoat tinh cuc dai.

3.2.1.7  Nguon nitrogen

Hoat tinh twong déi (%)

Ngudn nito

Hinh 3.10. Anh hudng ciia nguon nito dén sinh tong
hop lipase.

Chung ndm DTQ-26.3 sinh tong hop
lipase rat thap ¢ trong cac méi trudng cd
ngudn nito 1 cac mudi vo co (urea,
ammonium sulfate, ammonium nitrate).
Hoat tinh lipase khong qua 4% (1,5
U/ml) (Hinh 3.10). Nhung cac ngudn
nito hitu co (peptone, cao thit bo, cao thit,
va tryptone) rat thich hop cho ching nim
DTQ-26.3 sinh tong hop lipase. Hoat

tinh dat 60-100% (22,5-37,9 U/ml). Peptone 12 ngudn nito thich hop nhat cho chung
DTQ-26.3 sinh tong hop lipase (37,9 U/ml) (Hinh 3.10) trong sé cac ngudn nito duoc

khao sat.

3218 Thao ludn

Ginalska et al. (2004) da nghién ctru sinh trudng va sinh tong hop lipase tir mot

chung R59 giéng nhu chung Geotrichum. Sinh trudng lipase ngoai bao duoc ting 1én

dang ké khi to61 wu pH ban dau cia moi trudong nudi cay, ngudn carbon va nitrogen,

cac chat cam ung sinh truong lipase, nhiét do va thoi gian. Sucrose va triolein la
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nhirg ngudn carbon hiéu qua nhét cho sinh téng hop lipase (Ginalska et al., 2004).
Hoat tinh lipase t6i thich (146 U/ml) thu duoc véi urea 1 ngudn nito. Sinh trudng &
30°C, pH ban dau 6,0 va thoi gian nudi lic 48 gid dwoc tim thay 14 cac diéu kién tdi
uru cho sinh trudng té bao va sinh tong hop lipase cua ching R59 giéng nhur
Geotrichum. Nhu vay hau hét cac diéu kién nudi ciy tdi uu cho sinh trudng lipase cta
chung R59 rit twong tu nhu chung Geotrichum sp. DTQ-26.3 nhu nhiét 6 (30°C), pH
(6,0 va 5,0), thoi gian nuoi cdy (48 gid), ngudn carbon hiéu qua (triolein, olive, dau
olive chira chii yéu triolein). Riéng ngudn nito 1a khic nhau. Ching DTQ-26.33 cin
nito hiru co t6t nhit cho sinh tdng hop lipase trong khi d6 ching R59 can nito vo co
urea.

Burkert ef al. (2004) di sir dung phuong phap bé mit dap ung dé nghién ctru cac
anh huong cua nong d6 ngudn carbon (dau dau nanh, dau olive va glucose) va ngudn
nitrogen (dich ruou ngd ngdm va NH,NO;) 1én sinh tong hop lipase cta ching
Geotrichum sp. Theo cac dap Gmg tir cac thiét ké thi nghiém, cac anh huong cua mdi
an s6 duoc tinh toan va sy tic dong qua lai gitta chiing duoc xay dung. Phuong phap
bé mit dap ung dugc ap dung dé tdi vu ndng d6 cac chat dinh dudng trong moéi trudng
nudi cdy cho sinh tong hop enzyme, & 30°C. Thanh phan méi truong t6i wu cho sinh
tong hop lipase boi ching Geotrichum sp. 1a ammonium nitrate 2,1-2,5%, dich ngd
ngam 13-15% va dau dau nanh 0,6% lam nguén carbon, chiing dan t6i hoat tinh lipase
vao khoang 20 U/ml (Burkert et al., 2004). Str dung dau olive 1am ngudn carbon,
thanh phﬁn t61 uu 1a ammonium nitrate 0,8-1%, dich rugu ngd ngam 13-15% va dau
olive 0,6%, dan t6i hoat tinh ctia 17 U/ml.

32.1.9  Kétludn
- TU cac mau nudce bién, nude ao hod, nude thai, 193 ching vi sinh vat dugc phan
1ap, trong @6 10 chung vi sinh vat bién va 95 chung vi sinh vat dit c6 hoat tinh
lipase.
- Chung nim DTQ-26.3 c¢6 vong thily phan dau 16n nhat duge nghién ctru hinh

thai, phan tich 26S rRNA va xac dinh mot s6 diéu kién nudi cay tdi uu.
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- Hinh thai va mirc d6 twong dong trinh tir 26S rRNA cho thiy ching DTQ-26.3
thudc chi Geotrichum (99,7%). Trinh tu phan doan 26S rRNA dugc dang ky

trong GenBank v6i ma s DQ640273.

- Nhiét 46 va pH mdi trudng va thoi gian tdi wu cho sinh tong hop lipase 1an luot

1a 30°C, pH 5 va 48 gio.

- Peptone 1a trong s6 ngudn nito t6t nhat va 0,5% dau olive 13 co chat cam tng

t6t nhat cho sinh tong hop lipase.
3.2.1.10 Co chdt dic hiéu
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0 T

Mé Meizan

Hoat tinh twong déi (%)

Bau nanh
Co chét

Neptune Olive

Hinh 3.11. Hoat tinh ddc hiéu co chat cia lipase
chung Geotrichum sp. DTQ-26.3.

Lipase la enzyme c6 tinh dac hi¢u
nhém tuwong ddi. Do céc loai dau khac
nhau vé thanh phan va ham luong acid
béo, s6 lién két no va khong no cho nén
d6i voi mdi loai dau khéc nhau thi kha
nang phan giai cua cung mdt lipase cling
khac nhau.

Lipase chung Geotrichum sp. DTQ-

26.3 c6 hoat tinh dic hiéu cao nhat ddi

v6i dau olive (37,9 U/ml), sau d6 dén dau Meizan (31,2 U/ml), dau Neptune (26,9
U/ml), dau dau nanh (23,8 U/ml), va cudi cung la dau mé (8,8 U/ml) (Hinh 3.11).

3.2.1.11 Nhiét b toi uu
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Hinh 3.12. Anh hwdng ciia nhiét dg phan irmg Ién hoat
tinh lipase chung Geotrichum sp. DTQ-26.3.

O nhiét d6 30°C, hoat tinh lipase
chung Geotrichum sp. DTQ-26.3 dat
27,3 U/ml (72%). Hoat tinh ting dan 1én
va dat t6i da & nhiét d6 40°C (37,9 U/ml)
(Hinh 3.12). Khi nhiét d6 phan tng tiép
tuc tdng 1én 45°C, hoat tinh dot ngot
giam xudng con 43% va 6n dinh t6i
50°C (36%) va giam manh xudng 9% &

55°C. Hoat tinh tdi thich cua lipase
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ching Geotrichum sp. DTQ-26.3 1a 40°C.

Do bén nhiét

3.2.1.12

Hoat tinh twong déi (%)

0 é é S‘) 1‘2 1‘5 1‘8 21 2‘4 27
Thoi gian (gio)

Hinh 3.13. Anh huéng ciia nhiét dg lén dé bén ciia

lipase ching Geotrichum sp. DTQ-26.3. %: 30°C;

[7-40°C; O: 50<C.

40°C va 50°C (Hinh 3.13).

Duéi tac dong cua nhiét do, enzyme
déu bi bién tinh it nhiéu va anh hudng téi
hoat tinh. Nhiét do c6 thé 1am cho mot sb
lién két hydro trong mang ludi lién két
hydro tham gia véao viéc giir vitng cau
triic ctia enzyme bi dirt gdy. Muc do anh
huong tuy thudc vao nhiét do va thoi
gian U enzyme. Lipase ching
Geotrichum DTQ-26.3 dugc u trong d¢m
pH 8,0 & cac nhiét do khac nhau 30°C,

Do thi hoat tinh cta enzyme U & cac nhiét dg 30, 40 va 50°C theo thoi gian rat

tuong tu nhau (Hinh 3.13), déu giam tuyén tinh theo thoi gian, nhung nhiét do u cang

cao, hoat tinh cang giam cang nhiéu. Sau 1,5 gid 1 & 30-50°C, hoat tinh enzyme giam

nhe 9-19%, sau 6 gid u, hoat tinh gidm 26-38% va sau 24 gid U, hoat tinh con lai chi

bang 20-38% so véi hoat tinh ban dau (Hinh 3.13). Pay 1a mot enzyme kém bén nhiét,

khong thé bao quan binh thuong & nhiét do phong.

3.2.1.13 pH toi vu
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Hinh 3.14. Anh huong ciia pH phan itng 1én hoat tinh
lipase chung Geotrichum sp. DTQ-26.3.

pH moi truong phan trng anh hudng
rat 16n dén hoat tinh enzyme vi n6 anh
huong dén murc d6 ion hoa co chit,
enzyme va anh huong dén do bén cia
cAu trac protein. Dé xac dinh pH phan
g t6i wu, thyc hién phan Gmg enzyme
v6i cac pH khac nhau tir pH 4,0 dén 10.0.

O d6 pH acid (4,0-6,5) enzyme bi

bién tinh hoan toan boi pH acid, hau nhu
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khong con hoat tinh (Hinh 3.14). Hoat tinh lipase ting dot ngdt sau pH 7,5 va dat t6i
vu ngay & pH 8,0 (37,9 U/ml). Sau d6 hoat tinh lipase giam manh xudng con mot
phan tu & pH 9,5 va mat hét hoat tinh & pH 10,0. Nhu vay pH ti wu cho lipase 1a pH
8,0-8,5. Pay 1a loai lipase wa kiém nhe (Hinh 3.14).

3.2.1.14 D¢ bén pH

120 Do pH méi truong dnh huong dén do

100 ¢ A 9 A oA A
bén cua enzyme nén vi¢c lya chon moi
80 -

truong dém pH thich hop dé bao quan

60 -

101 *\ enzyme la rat quan trong. C6 nhiing loai

20 lipase bén trong méi trudng acid (2,0-
0

Hoat tinh twong dbi (%)

0 3 6 o 12 15 8 20 24 27 6,0); c6 loai bén trong moi trudng trung
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tinh va co loai lai bén trong méi truong

Hinh 3.15. Anh hiong ciia pH lén dg bén ciia lipase

chiing Geotrichum sp. DTQ-26.3. >: pH 4,0; [J- pH

7,0: O: pH 8,0. hoat tinh cua lipase trong cadc dém khac

kiém. O day ching t6i khao sat do bén

nhau v6i pH 4,0; 7,0 va 8,0. Sau mdt thoi
gian nhét dinh 0 cung voi dém ¢ 40°C, hoat tinh con lai cia dich enzyme duoc xac
dinh (Hinh 3.15).

Do thi hoat tinh lipase con lai theo thoi gian & hai do pH 7,0 va 8,0 n6i chung rat
gidng nhau (Hinh 3.15). O pH 8.0 lipase chung Geotrichum sp. DTQ-26.3 twong ddi
bén, sau 24 gid 1 hoat tinh con lai 12 71% trong khi & pH 4 hoat tinh lipase con 74%
sau 1,5 gio u va gidm manh con 27% sau 24 gio u (Hinh 3.15). Nhu vay lipase chung

Geotrichum sp. DTQ-26.3 bén ¢ pH hoi kiém 8,0.

3.2.1.15  Anh hwéng ciia ion kim logi

Ton kim loai thudng anh huéng dén hoat tinh cia enzyme. Déi véi lipase thi ion
kim loai khong tham gia hinh thanh cau tric, n6 tac dung chi yéu giit viing cau hinh
khong gian, ting toc d6 phan tng théng qua tao phirc v6i co chat hodc tham gia cau
nbi két hop co chit voi enzyme. Dé nghién ciru anh hudng cia ion kim loai téi hoat
tinh lipase, dich enzyme duoc bd sung 1 mM va 10 mM ion kim loai. Sau 1,5 gio u &

nhiét do 30°C, hoat tinh con lai duge xac dinh va két qua dugc trinh bay trén bang 3.2.
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Bing 3.2. Anh huong cua ion kim logi lén hoat tinh Ion Ca%' vai néng d6 1 mM lam tang

2 linase. .
cua fpase hoat tinh enzyme 1én 6%, nhung véi
Ion kim loai Hoat tinh lipase con lai N ) . . )
(%) & ndng o ion kim loai  1nOng d6 10 mM lam gidam hoat tinh
o iOHgM ;g mM xudng con 77%. Ion Pb*>" v4i nong do
a
Pb** 89 3 thap 1 mM lam gidm 11% hoat tinh
Mg 89 60 o A 1A
N ag+ 73 60 enzyme va voi nong d 10 mM thi hau
Zni: 69 53 nhu mat hét hoat tinh, co thé tai ndng do
Cu 49 48 1z
EDTA 106 124 qué cao lam thay doi cau hinh khong

gian cua enzyme hay ngin chan tiép xtic gita co chét v6i enzyme.

Céc ion Mg, Na', Zn*" hay Cu®" déu c6 tac dung e ché lipase, ndng do cang cao
hoat tinh enzyme cang giam. Hoat tinh enzyme giam mat mot phan tu dén mot nira
(Bang 3.2).

Chit tao gong kim EDTA c¢6 tac dung hoat hoa enzyme, lam tang hoat tinh cta
enzyme 1én 6-24% twong tng v6i ndng do 1 mM va 10 mM. Piéu nay cho thay lipase
chung Geotrichum sp. DTQ-26.3 khong can cac ion kim loai kép trong phan tmg xtic
tac cua no.

3.2.1.16  Anh huéng ciia dung méi hitu co

20 Céc dung mo1 hiru co khac nhau tac

1001 dung mot phan lam giam hoat tinh
I enzyme. Dé danh gia anh huong cia
60

w0l dung méi hitu co 1én hoat tinh lipase,

Hoat tinh twong déi (%)

204

dich enzyme dugc bo sung 30% (v/v)

MOH  EOH | 2P0 Ace dung moi hitu co. Sau 3 gio 0 6 nhiét do

Dung méi hiru co

30°C, hoat tinh con lai dugc xac dinh

(Hinh 3.16).

Hinh 3.16. Anh hudng ciia céc dung méi hitu co
methanol (MtOH), ethanol (EtOH), 2-propanol (2-
Pro) va acetone (Ace) 1én hoat tinh lipase chiing B6 sung 30% (v/v) methanol hodc

Geotrichum sp. DTQ-26.3. acetone vao dich enzyme (Hinh 3.16),
hoat tinh méat di khoang mot phé‘ln ba (Hinh 3.16), con ddi véi ethanol, hoat tinh mat di

khoang hai phan ba. Riéng bd sung 30% (v/v) isopropanol, hoat tinh chi con 17%.
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3.2.1.17  Anh hwéng ciia chat tdy rira

Pé danh gia anh huong cia chét tay

N
<

=)
i

rira toi hoat tinh lipase, dich enzyme

®
il

duogc 0 véi chat téy rua (SDS, Triton X-
100, Tween 20). Sau 1,5 gio t ¢ 30°C,
hoat tinh con lai dugc xac dinh (Hinh

IS
id

Hoat tinh twong déi (%)
(2]
o

N
<

o

Tween20  Triton X-100 sos 3,17),
Chét tay rira

) o B6 sung 1% (w/v) SDS lam mét hoan
Hinh 3.17. Anh hwong cua chat tay ria lén hoat tinh

lipase chiing Geotrichum sp. DTQ-26.3. toan hoat tinh enzyme (Hinh 3.17). Bo
sung 1% (w/v) Triton X-100 anh hudng
dang ké dén hoat tinh lipase, lam gidam 27% con Tween 20 lai lam tang hoat tinh

lipase 1én 11% (Hinh 3.17).

3.2.1.18 Thao ludn

Lipase ching G. marinum c6 tinh dic hiéu co chat dbi voi cac triglyceride chia
moi lién két doi cis trong mach bén cua acid béo, va toc do phan tng ting 1én véi sd
lién két d6i tang 1én trong mach bén (Huang et al., 2004). Lipase wa céc lién két ester
& cac vi tri sn-1 va sn-3 hon 1a lién két ester & vi tri sn-2. Lipase ching Geotrichum
candidum NRRL Y-553 ¢6 tinh ddc hi¢u thuy phan 4-methylumbelliferyl esters cua
oleic acid hon Ia palmitic acid theo ty 1€ 20:1 (Baillargeon, McCarthy, 1991). Trong
nghién ctru cia chiing t61, lipase chung Geotrichum sp. DTQ-26.3 ciing c6 tinh dac
hiéu cao nhét ddi véi dau olive hon cac loai dau con lai. Lipase ngoai bao A va C
duoc sinh téng hop tir ching Geotrichum sp. FO401B 1an luot ¢6 vi tri ddc hiéu & sn-
1,3 va sn-2 cua triglyceride (Ota ef al., 2000). Lipase C thity phan m& ty nhién trir dau
cé sardine & vi tri sn-2, nhung cling c6 mdt it hoat tinh dong phan 1ap thé ddi véi
triolein.

Céc enzyme lipase chiing Geotrichum n6i chung c6 nhiét d6 phan tng tdi uu twong
d6i thap, chi trong khoang trén dudi 40°C (Huang et al., 2004). (Gopinath et al., 2003)
thong bao lipase chung G. candidum c6 nhiét d6 t6i vu & 40°C. Trong khi d6 lipase B
tai to hop tir ching G. candidum biéu hién trong P. pastoris c¢6 nhiét do t6i uu vao

khoang 43°C (Catoni et al., 1997). Enzyme nay c6 d6 bén nhiét ¢ dai nhiét do thip
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hon 35°C. Nguoc lai, lipase tir chung Geotrichum R59 rat bén nhiét va cho th?iy hoat
tinh rat cao sau mot gio t & 60°C (Ginalska et al., 2004). Lipase tir G. asteroids ciing
khé bén, né khong mét hoat tinh & 4°C sau méot nim bao quan. Nhiét do tdi thich cua
ché pham enzyme 1a 37°C (Ksandopulo, Ruban, 1979). Lipase chung DTQ-26.3 ¢6
nhiét d6 i thich 1a 40°C, nhung kém bén nhiét, chi bén & nhiét do khong qua 30°C.

pH t4i thich cua cac phan Gng xuc tac boi cac dang lipase tir cac chung
Geotrichum khac nhau dugc tim thiy trong diy pH 6,0-7,0 va giira 8,0 va 8,5, mot vi
du la chung ATCC 34614 (Sugihara et al., 1990). (Veeraragavan et al., 1990) da tinh
sach dugc hai lipase tir chung Geotrichum candidum Lipase 1 va Il c6 cac gia tri pH
t61 wu 1an luot 13 6,0 va 6,8 thudc dai trung tinh - acid nhe. Cac dang lipase ching G.
candidum c6 d6 bén pH trong diy 6,0 va 8,0 (Veeraragavan ef al., 1990). O dai pH
acidic (pH < 5,0) va kiém (pH > 9,0), cac dang lipase bi bién tinh hoan toan. (Hedrich
et al., 1991) da sinh tong hop mot lwong 16n lipase ching G. candidum, xac dinh tinh
chat va tinh thé hoa. Lipase nay c6 gi tri pH tdi thich 14 8,0 va 8,5 ddi voi enzyme da
khir gbc glycosyl. (Gopinath et al., 2003) ciing tinh sach duoc lipase chung G.
candidum va xac dinh duoc pH t6i thich 7,0 va bén ¢ diy pH 6,5-8,5 ¢ 30°C trong 24
gid. Lipase B tai to hop chung G. candidum trong P. pastoris ¢6 pH tdi thich 8,5-9,0
va do bén pH ¢ dai pH 7,5-8,5 (Catoni et al., 1997). Lipase tit G. asteroides hoat dong
t6i thich ¢ pH 8,0; n6 giit nguyén hoat tinh khi bao quéan 3 gid & trong mot moi truong
phan tng voi pH tir 3 dén 10 (Ksandopulo, Ruban, 1979). Lipase chiung DTQ26.3
cling c6 pH ti wu (pH 8,0) twong tu nhu lipase tir cac chung G. candidum khac va
cling c6 d6 bén pH thudc dai 7,0-8,0.

Céc ion don tri c6 anh hudng thap dén hoat tinh cua céc lipase tir chung G.
candidum (Veeraragavan et al., 1990), trong khi 6 EDTA chi v&i ndng do trén 10
mM d e ché dang ké ca hai dang enzyme. Mit khac, cac ion ludng tri & ndng do trén
50 mM méi thé hién kha ning trc ché hoat tinh lipase. Sodium dodecyl sulfate & nong
d6 thap hon 10 mM trc ché hoan toan hoat tinh lipase (Veeraragavan et al., 1990).

Céc cation Na*, K, Ca®", va Mg2+ & 6 mM kich thich hoat tinh lipase, nhung Na",
K" & 500 mM va Fe**, Mn*" & 6 mM lai lam giam hoat tinh lipase tir chung G.

marinum (Huang et al., 2004). Chét hoat dong bé mat anionic, taurocholic acid, va
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chat hoat dong bé mat zwitterionic, 3-[(3-cholamidopropyl) dimethylammonio]-1-
propanesulfonate, lam tang hoat tinh v&i 0,1 mM. Cac chét hoat dong bé mit anionic
khéac nhu SDS, sodium dioctyl sulfosuccinate, cac chét hoat dong bé mit cationic
methylbenzethonium bromide, cetyltriethylammonium bromide, va chat hoat dong bé
mit nonionic Tween-20, Triton X-100 {rc ché hoat tinh lipase & cac muc do khac nhau
(Huang et al., 2004). (Gopinath ef al., 2003) thiy rang hoat tinh enzyme tir chung G.
candidum bi tc ché manh boi AgNOs, NiClz, HgCl:, va EDTA. Tuy nhién, sy c6 mat

ctia cac ion Ca®" va Ba*" lai lam ting hoat tinh enzyme.
3.2.1.19 Két lugn

- Lipase ching Geotrichum sp. DTQ-26.3 v6i co chit 1a du olive hoat dong tot
& nhiét d6 40°C va pH 8, bén & 30°C va pH 7-8.

- Céc dung mai hiru co khao sat déu lam giam hoat tinh lipase chiing
Geotrichum sp. DTQ-26.3.

- Cac ion kim loai néi chung déu lam giam hoat tinh lipase, trir Ca*".

- B sung 1 mM va 10 mM chat tao gong kim EDTA 1an luot 1am ting hoat tinh
cua enzyme 1én 6 va 24%.

- SDS lam mét hoan toan hoat tinh enzyme, Tween 20 lai lam tang hoat tinh

lipase.
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3.2.2 Téiuu cdc diéu kién nudi cdy va xdc dinh tinh chat héa 1y cia lipase Ralstonia
sp. M1
3.22.1  Anh hwéng ciia nguén carbon 1én sinh tong hop lipase

Bing 3.3. Anh huong ciia nguon carbon lén sinh tong hop lipase. Dé t61 Tu nguén carbon
2

Oil 24h 48h

ODeoonm Hoat tinh ODggony Hoat tinh ching Ralstonia M1 dugc nudi
(U/ml) (Uml)  trong 50 ml moi truong véi cac

Mg bo 648 067 518 162 , 7
Déu dira 5,86 0,11 5,50 0,37 nguodn carbon khac nhau (Bang
Dau hat bong 5,93 0,64 6,44 0,60 3.3). Sinh trud 3 sinh t&
Déu ngd 726 048 665 046 o) Sinhitruongvasinh tong
Linseed oil 11,88 0,15 6,40 0,49 hop lipase ngoai bao dugc danh
Déu olive 7,52 0,58 7,14 031 ., L
Dau co 6,30 0,78 5.09 0,52 glasau 24 va 48 gid nuoi cay.
Dau lac 5,87 0,38 6,95 0,48

S Sau 24 gio nudi cay, Ralstonia
Dau dau nanh 7,24 0,81 7,21 0,63

Dau lia mach 8,64 0,34 7,35 0,07 sp. M1 sinh truéng rat tot véi cac

nguén carbon khao sat (ODggg nm: 5,86-8,64), dac biét voi nguén carbon 1a dau hat
lanh (ODggo nm: 11,9). Trong khi d6 M1 sinh téng hop lipase ngoai bao tdt nhat trong
moi truong ¢ ngudn carbon 13 0,5% (w/v) dau dau nanh (0,81 U/ml) va dau co (0,78
U/ml) (Bang 3.3). Tai thoi diém 48 gid nudi cay, M1 phat trién t6t nhat trong cac moi
truong c6 ngudn carbon 13 0,5% (w/v) ddu mam lta mi, diu dau nanh va dau olive véi
ODg0o nm 7,1-7,4. Nhung lipase lai duogc téng hop nhiéu nhét trong moi trudong cd
ngudn carbon 12 m& bo (1,6 U/ml). Vi cac ngudn carbon khac, lipase dugc tong hop
ngoai bao déu thap hon 0,65 U/ml.

Gidng v6i Ralstonia sp. M1, Bacillus stearothermophilus L1 ciing sinh téng hop
lipase ti wu trong mdi trudng c6 ngudn carbon 1a md bo va dau co (Kim et al., 1998).
Mot s6 ching vi sinh vat khéc ciing sinh tong hop t6i wu trong mdi trudng 6 ngudn
carbon 1a dau nhu dau olive d6i véi chung Bacillus A30-1 (Wang et al., 1995), B.
thermoleovorans 1D-1 (Lee et al., 1999), va P. pseudoalcaligenes F-111 (Lin et al.,
1996); tripalmitin dbi v&i Bacillus sp. Wai 28A 45 lipase (Janssen ef al., 1994); citric
acid va dau dau nanh dbi voi P. alcaligenes M-1 lipase (Gerritse ef al., 1998), dau dira
ddi véi P. Sfluorescens NS2W (Kulkarni, Gadre, 2002), dau thau dau dbi véi P.
aeruginosa KKA-5 lipase (Sharon ef al., 1998).
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3.22.2  Anh hwéng ciia nguon nito 1én sinh tong hop lipase

Bing 3.4. Anh huéng ciia nguon nitrogen lén sinh tong hop lipase. Sau khi téi wu ngu(k)n

Nitrogen source 24h 48 h bon t5t nhit cho vié
ODG600 Hoat tinh OD600 Hoat tinh  €aro0n tot nhat cho vice
(U/ml) (U/ml) sinh tong hop lipase ctia
Ammonium sulfate 8,65 1,76 7,72 1,45 7
Bactopeptone 6,40 0,53 5,76 0,91 chung Ralstonia sp. M1,
Bactotryptone 8,00 1,52 7,04 0,65 , -
Cao thit bd 7.06 0.46 6,40 1,14 chungduocnuditrong 30
Casein hydrolysate 9,93 0,26 7,68 0,70 mlmditruong voi cac
Casein peptone 8,64 0,42 5,76 1,17 L ) i
Diammonium phosphate 7,33 2,30 6,46 2,35 nguon nito khic nhau (Bang
Sodium nitrate 7,74 0,44 6,78 0,25 4 24 oidy nubi A
Urea 6.07 0.19 8.62 0,42 -~ Sau24giomuoicay.
Cao nim men 6,32 0,41 6,45 0,61 chingMI déu sinh truéng

tdt trong tat ca cac moi truong nuodi céy v61 ODggo nm dat 6,07-9,93. Nguén nito thich
hop nhat cho viée sinh tong hop lipase 1a 0,5% (w/v) diammonium phosphate (2,3
U/ml) va ammonium sulfate (1,76 U/ml). Sau 48 gid nudi cdy, mat do té bao dat 5,76-
8,62 va lipase van dugc tong hop t6t nhat trong hai ngudn nito 1 ammonium sulfate
(2,35 U/ml) va ammonium sulfate (1,45 U/ml).

Mot sb nghién ctru khac ciing cho thdy ngudn nito don thuan chi 13 cac mubi
ammonium hodc két hop ciing véi cac ngudn nito hiru co 13 rat thich hop cho viéc sinh
téng hop lipase nhu P. fluorescens NS2W (Kulkarni, Gadre, 2002), P. fluorescens 2D
(Makhzoum et al., 1995), A. calcoaceticus (Cordenons et al., 1996), va Bacillus sp. A
30-1 (Wang et al., 1995). Nhin chung, cac vi sinh vat sinh tong hop lipase cao trong
moi truong ¢ ngudn nito hiru co 1a peptone, dau tuong, dich chiét ngii céc nhur
Pseudomonas sp. KW1-56 (lizumi et al., 1990), P. alcaligenes F-111 (Lin et al.,
1996), P. aeruginosa KKA-5 (Sharon et al., 1998)).

3.2.23  Lén men lwong lon Ralstonia sp. M1

Sau khi t6i uu ngudn nito va ngudn carbon, Ralstonia sp. M1 duoc 1én men 3 lit
trong mot binh 1én men 5 1it. Sau 12 gid [én men, tdc d6 sinh trudng cla té bao dat tbi
uu voi ODggg um = 7,9 va sau d6 giam nhe vé 5,2-6,2 sau 48 gi0 1én men (Hinh 3.18).
Lipase dugc tong hop ting dan tir 0,6 U/ml (sau 2 gid 1én men) dén 1,6 U/ml sau 36
gid. Tir 36 dén 48 gio, lipase dugc tong hop rat manh tir 1,6 U/ml dén 3,2 U/ml (Hinh
3.18).
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Hinh 3.18. MGt dg té bao (0J) va hoat tinh lipase (O)  Hinh 3.19. Dién di d6 SDS-PAGE ciia dich phd té bao

cua ching M1. va dich néi cua chung M1. Protein duoc nhuom theo
phuong phap nhuom hoat tinh lipase/esterase (lane 1,
2). Lan M, thang protein chudn kDa; lan 1, dich phd
1é bdo Ralstonia sp. M1, lan 2, dich néi Ralstonia sp.
Ml.

Dich pha té bao va dich ni duoc dién di SDS-PAGE va nhudém hoat tinh
esterase/lipase. Sau khi nhud¢m hoat tinh, trén ban gel cho théy dich pha té bao ¢6 5
bang protein khac nhau (Hinh 3.19, lan 1), trong khi dich n6i chi c6 mot bang protein
duy nhét véi kich thudc khoang 32 kDa (Hinh 3.19, 1an 2). Két qua nay cho thiy
chung Ralstonia sp. M1 c6 thé sinh tong hop 5 loai lipase/esterase va trong s6 do co
mat lipase ngoai bao vi n6 c6 kha nang thuy phan tricaprylin.

3.22.4  Anh hwéng ciia nhiét @ lén hoat tinh lipase va d¢ bén

Enzyme lipase c6 hoat tinh va d6 bén ¢ nhiét do cao 1a mot dic tinh quy dé c6 thé
dua enzyme ng dung vao san xuit bot gidt va chuyén hoa sinh hoc. Khi phan tmg
thuc hién ¢ nhiét do thép, hoat tinh lipase chi dat 21% so v6i hoat tinh tbi uu 100% &
60°C (Hinh 3.20). Sau d6 hoat tinh tang dan ty 1¢ thuan véi sy tang nhi¢t 46 phan tng
tir 21% & 25°C dén 99% & 55°C. Hoat tinh duy tri khong ddi o nhiét d¢ 55-60°C rdi
giam xuéng con 55% & 70°C. O 70-80°C, hoat tinh gidam nhe con 50% so v&i ¢ nhiét
dd t6i vu 60°C. Nhu vay, lipase cia ching M1 1a mdt lipase wa nhiét, hoat dong tdt
nhat & 55-60°C.
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Hinh 3.20. Anh huong cua nhiét do lén hoat tinh
lipase (O)va do bén ([J). Dé t6i wu nhiét dé phan img,
hoat tinh cua 5 pl dich lipase tinh sach dwoc do ¢ cac
nhiét d khéc nhau (25-90 °C) bang phwong phdp do
pH-stat véi co chat la 1% dau olive va ¢ pH 8,0. Pé
khdo sat dé bén nhiét @3, 5 i cua dich lipase tinh
sach dwoc u 30 phut ¢ cac nhiét do khac nhau 25-
90 °C trong dém 0.1 M Tris-HCI, pH 8.0, va hoat tinh
con lai dwoc xdc dinh bang phirong phép pH-stat véi
1% co chdt dau olive ¢ pH 9,0 va 55°C.

Hoat tinh lipase ctia dich ndi bao
quan ¢ 4°C duogc dung 1am mau chuin va
hoat tinh 1a 100%. Hoat tinh lipase tang
khi 0 & nhiét d6 tir 25°C dén 75°C (7-
33%), tang tdi da 1én téi 1/3. Sau d6 hoat
tinh lipase giam con 90% khi xt 1y &
80°C. Tu 80-90°C, hoat tinh lipase giam
manh, tir 90% & 80°C con 8% & 90°C
(Hinh 3.20).

Gidng voi lipase cua chung ty nhién,
lipase LipA tai t6 hop tir Ralstonia sp.
M1 ciing hoat dong ti wu & 50-55°C va
chi bén voi nhiét do <45°C (Quyen et al.,

2005a). Mot s6 lipase bén nhiét tir vi

khuan ciing da duoc tinh sach nhu lipase ctia cac ching Pseudomonas (Kojima et al.,
1994; Sharon et al., 1998), cac chung Bacillus (Wang et al., 1995; Kim et al., 1998;
Quyen et al., 2003b) va Acinetobacter (Snellman et al., 2002; Han et al., 2003).

Lipase tir P. fluorescens NS2W hoat dong t6i wu & 55°C va bén téi nhiét do 60°C véi
hon 70% hoat tinh con gitr lai dugc sau it nhat 2 gio u ¢ 60°C (Kulkarni, Gadre, 2002).
Enzyme bén nhiét tir ching Bacillus (Wang et al., 1995) ciing hoat dong tdi uu & 60°C
va hoat tinh van giit dugc 100% khi nhiét do duy tri & 75°C trong 30 phut. Thoi gian
ban sdng cta enzyme nay 1a 8 gid & 75°C. Enzyme nay giit dugc it nhat 1a 90% hoat
tinh sau khi 0 & 60°C trong 15 gi6 (Wang ef al., 1995). Lipase tu P. aeruginosa KKA-
5 bén t6i 45°C (Sharon et al., 1998). Lipase tir P. pseudoalcaligenes F-111 ¢6 nhiét do

hoat dong t&i wu & 40°C (Lin et al., 1996).
3.2.2.5  Anh hwéng ciia pH lén hoatt tinh lipase va dé bén

O vung pH tir 7,0-8,5, hoat tinh lipase rat thip, nho hon 3% so v&i hoat tinh t6i wu
100% & pH 10. pH tir 8,75-9,5 hoat tinh ting dén 11% (Hinh 3.21). Khi ting tiép pH
phan ung 1€n 9,75 thi hoat tinh ting manh t&i 31%. Hoat tinh tdng manh trong vung
pH tir 9,5-10 va t6i wu & pH 10 (100%). Sau d6 hoat tinh lai giam rit nhanh xuéng con
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34% & pH 10,5 va enzyme hoan toan khong hoat dong & pH 11. Hoat dong tdi vu &

pH 10, lipase tr Ralstonia sp. M1 1a mot enzyme kiém.
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Hinh 3.21. Anh huong ciia pH Ién hoat tinh lipase (O)
va do bén (®: acetate, *: phosphate, @: Tris-HCI,
O: glycine/HCI, 4: phosphate/KOH). Pé xdc dinh pH
16i wu, hoat tinh ciia 5 l dich lipase tinh sach duoc do
bdng phirong phép do pH-stat véi co cht la 1% déu
olive ¢ 55°C va dai pH tir 7,0-11,0. Dé khdo sdt dj
bén pH, 5 p ciia dich lipase tinh sach dwoc 1 30 phiit
0 30 trong cac dém 0,1M voi pH khac nhau (4,0-
12,5), va hoat tinh con lai duoc xac dinh bﬁng phuong
phdp pH-stat véi 1% co chdt dau olive 6 pH 9,0 va
55°C.

Hoat tinh lipase cta dich ndi dugc
ding 1am mau chuan véi hoat tinh 1a
100%. O ving pH 4,0-7,0, hoat tinh
lipase duy tri & muc 55-71%. pH 7,5-11,
hoat tinh con lai bang 104-110% ngoai
trer 0 pH 7,5 trong dém Tris-HCI hoat
tinh chi con 71% va ¢ pH 11,0 ctia dém
phosphate-KOH hoat tinh ciling con 73%
(Hinh 3.21). V61 pH cao hon (12 va
12,5), hoat tinh con lai chi 1a 32 va 21%.
Két qua nay cho thay lipase bén & pH
kiém tlr 7,5 dén 11.

Tuong tu voi lipase tir chung tu
nhién, pH tbi wu cta lipase tai to hop

LipA 13 10,75 va bén ¢ vung pH kiém tir

8,0 d&én 10,5 (Quyen ef al., 2005a). pH hoat dong t6i wu va do bén pH cua lipase nay

cling tuong tu v6i nhitng lipase kiém khac tir cac ching Acinetobacter (Snellman et

al., 2002; Han et al., 2003). Lipase tir Acinetobacter sp. RAG-1 bén & pH 5,8-9,0 va

hoat dong tot nhat & pH 9,0 (Snellman ez al., 2002). Lipase cua Actinetobacter sp. SY-
01 c¢6 pH tbi wu 1 10 va bén vé6i pH tir 9,0-11,0 (Han et al., 2003). Lipase tir

Pseudomonas fluorescens NS2W ¢6 pH t6i uu 14 9,0 va bén trong mot dai pH rong tir
3-11 véi hon 70% hoat tinh con dugc duy tri (Kulkarni, Gadre, 2002). Lipase tinh
sach mot phan tir Bacillus A 30-1 c6 pH t6i wu 13 9,5 (Wang ef al., 1995). Lipase tir P.

aeruginosa KKA-5 bén trong cac pH tir 7-10 va pH t6i wu & 8.5 (Sharon et al., 1998).

Lipase kiém cua P. pseudoalcaligenes thich hop véi ving pH 6-10 va ciing bén trong

vung pH nay (Lin et al., 1996).
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3.22.6  Anh huéng ciia dung méi hiru co lén hoat tinh lipase

Bing 3.5. Anh huong ciia dung méi hitu co 1én hoat Mot dic dlém quan trong khéc cta

tinh lipase. . , . .
— T — . cac chat xuc tac c6 ban chat protein dé

Dung moi Hoat tinh con lai (%) ¢ )

nong d6 (%) sir dung trong cac phan timg tong hop

10 30 A 1os 1o g oas A s
Methanol 38 102 chat hitu co 1a phai c¢6 dac tinh bén va
Ethanol 104 112 hoat dong tot trong dung moi hitu co.
Isopropanol 116 121 '
1-Butanol 100 118 Hexane, dichloromethane, va DMSO la
tert-Butanol 122 110 ~ L Y ,

h h h 1

Dichloromethane 83 76 nhiing chat trc ¢ f: do1 vai lipase cua
Ethyl acetate 121 130 chung M1. Véinong do 10 va 30% (v/v),
Acetonitrile 97 105 . e o
Acetone 109 08 nhittng dung moi hiru co nay lam giam
Amino ethanol 202 270 hoat tinh lipase con 54-83%. Amino
Hexane 63 54
DMSO 77 83 ethanol kich thich manh hoat tinh lipase.
DMFA 125 103

B6 sung 10 va 30% (v/v) amino ethanol
lam tang hoat tinh tir 102-170% (Bang 3.5). Néu bd sung 10 va 30% (v/v) cac dung
mdi hiru co khac nhu ethanol, isopropanol, 1-butanol, tert-butanol, ethyl acetate va
DMFA, hoat tinh lipase tdng 3-30% (Bang 3.5). Methanol, acetonitrile va acetone anh
hudng khong déng ké 1én hoat tinh lipase, chiing chi lam tang hoat tinh thém 9% hoic
giam bét 12%.

Nhin chung, hau hét cac dung méi hiru co déu kich thich hoat tinh enzyme tir
chung ty nhién ciing nhu lipase tai to hop LipA tir Ralstonia sp. M1 (Quyen et al.,
2005a), trong khi d6 chung lai 14 chat &rc ché manh vdi lipase tir Acinetobacer sp. SY-
01 (Han et al., 2003) nhung lai khong anh hudng dang ké dén lipase tir Acinetobacter
sp. RAG-1 (Snellman et al., 2002). Hoat tinh con lai cua lipase tu nhién va lipase tai
td hop LipA tang lén 2,7 14n va 3,3 1an véi su ¢ mat cua 10-30% (v/v) nhiéu dung
moéi hitu co, twong tng. Trai nguoc vai lipase tu nhién va lipase tai t6 hop LipA tir
Ralstonia sp. M1, lipase tir Acinetobacter SY-01 chi con lai trong khoang 9-58% khi
xu ly voi cac dung moéi hitu co (trir methanol hoat tinh con gitr duge 100%) va lipase
tir Acinetobacter RAG-1 hoat tinh cling chi ¢ giir lai trong khoang 72-100%, tru
pyridine hoat tinh con lai 1a 0-25%. Lipase tir chung tu nhién tir Ralstonia sp. M1 c6
hoat tinh cao va bén trong méi truong c6 dung méi hiru co nén cé kha nang tmg dung

lipase nay vao cac phan mg tong hop hiru co. Lipase tir P. aeruginosa KKA-5 bén
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trong cac dung dich c6 dung moi nhu methanol and ethanol, nhung khong bén véi su

cO mat cda acetone (Sharon et al., 1998).

3.2.2.7  Anh hwéng ciia cdc ion va chat ke ché 1én hoat tinh lipase

Bidng 3.6. Anh hudng cia cdc ion kim logi va chat tre Trong nghién ciru Ilfly '[é.t cd cac jon
2

ché 1én hoat tinh lipase.

— — kim loai nang déu 1am wc ché hoat tinh
Hoat tinh con lai (%) & nong

Tonkimloai  d6 (mM) lipase va & nong d6 cang cao thi trc ché
0,1 1 10 . . .

CaCl 76 4 19 cang manh. Nhom céc ion kim loai Cu™,

CuCl, 92 86 62 Mg**, va Sn** rc ché khong déng ké dén

FeCls 63 16 21 7

MgCl 88 71 51 hoat tinh lipase. Khi b6 sung 0,1-1 mM

MnCl, 74 44 26 ~ . . c s .,

SnClL 81 106 84 nhirng ion kim loai nay lam gidm nhe

ZnCl, 73 37 26 hoat tinh lipase 8-29%, ngoai trir & nong

DEPC 81 97 131 .

EDTA 90 89 116 do 1 mM Sn”" lam tang hoat tinh thém

PMSF 84 118 94 6% (Bang 3.6). V&i ndng do b sung 1a

2-Mercapto 98 111 112

ethanol 10 mM, hoat tinh con lai la 51-84% so

v6i mau ddi ching khong 1 véi ion kim loai. Nhom ion thtr hai gdm céc ion Ca®’, Fe™,
Mn**, va Zn*" anh hudng manh dén hoat tinh lipase. Viéc bo sung 0,1 va 1 mM nhiing
ion nay lam giam hoat tinh lipase twong tng la 24-37% va 56-84% (Béang 3.6). Hoat
tinh chi con giit lai 19-26% so véi mau d6i chimg khi lipase duoc 0 véi cac ion niy &
nong d6 10 mM.

Trai ngugc véi lipase tu nhién, cac ion kim loai trén c¢6 nhitng anh hudng khac
nhau dén hoat tinh lipase tai to hop LipA. Mot s6 ion kim loai lam tang nhe hoat tinh
1&n 19%. Mot s6 ion khac lam gidm hoat tinh 17%, trir Zn®" hoat tinh giam <70%.
Nhin chung, cac ion kim loai lam gidm hoat tinh lipase tir chung tu nhién so véi lipase
tai t6 hop LipA. Khac voi lipase tir Ralstonia sp. M1, lipase tir Acinetobacter RAG-1
tang hoat tinh 10% va 27-33% tuong tmg khi G v6i 1 mM Zn*" va 1-10 mM Fe’",
nhung giam hoat tinh 63% va 84% khi i v6i 1 mM va 10 mM of Cu*" (Snellman et al.,
2002).

Lipase ctia P. pseudoalcaligenes F-111 chi giit dugc 60% hoat tinh khi ¢ v6i Fe’
nhung khong bi anh huong voi Ca™', Hg*', Zn*", Mn*", Cu®", Mg**, Co**, Cd*" va Pb**
(Lin et al., 1996). Lipase tir P. aeruginosa KKA-5 van duy tri dugc hoat tinh trong su
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c6 mat ciia Ca®” va Mg nhung bi e ché nhe voi Mn*", Cd** va Cu*". Cac mudi ctia
kim loai ning nhu Fe*, Zn*", Hg*", Fe", hoat tinh lipase bi trc ché manh, c6 thé
nhitng ion nay lam anh hudng dén cau tric enzyme (Sharon et al., 1998). Lipase P,
aeruginosa KKA-5 trong d6i bén vai Ca®” va bi bat hoat vai sy c6 miat cia EDTA. Sy
bat hoat nay c6 thé khic phuc bang cach bd sung CaCl,, diéu ndy goi mé sy co mat
ctia vi tr lién két Ca®" trong lipase ctia P. aeruginosa. Mot lipase ngoai bao khac cua
P. aeruginosa MB5001 bi tc ché manh boi Zn®" ¢ ndng dd 1 mM (trc ché 94%)
nhung lai dugc kich thich bang cach bo sung 10 mM Ca*" (hoat tinh ting 1,24 lan) va
200 mM acid taurocholic (kich thich 1,6 1an) (Chartrain ef al., 1993).

Céc chit trc ché gdm DEPC va EDTA tc ché nhe 1én hoat tinh lipase khi i & nong
do thép 0,1-1 mM véi lipase trong 30 phut trong d¢m 0,1 M Tris-HCI, pH 8,0, hoat
tinh giit lai dwoc 81-97% so voi mau dbi chimg. Nhung & néng d6 10 mM, DEPC va
EDTA lai lam tang hoat tinh lipase 1én twong ting 1a 16 va 31%. Vi 0,1 mM 2-
mercaptoethanol, hoat tinh lipase ting thém 2% va v6i nong d 1 va 10 mM hoat tinh
tang to1 11 va 12%. PMSF & néng d6 0,1 va 10 mM lam trc ché hoat tinh lipase, hoat
tinh con giir lai 84 va 94%, nhung riéng ¢ nong dd 1 mM lai 1am tang hoat tinh 1én
18% (Bang 3.6).

Trai ngugc véi lipase ty nhién, cac cht (e ché & hau hét cac nong d6 déu tc ché
lipase tai to hop LipA tir Ralstonia sp. M1 (Quyen et al., 2005a), hon nira chung {rc
ché manh hoat tinh enzyme tu Acinetobacter RAG-1 véi 90% hoat tinh bi mat di
(Snellman et al., 2002). 2-mercaptoethanol anh huong tuong tu (giam nhe) 1én ca
lipases tir Ralstonia sp. M1 va Acinetobacter RAG-1, nhung lam tang hoat tinh cta
lipase tu nhién tir Ralstonia sp. M1 1én 12%. DEPC & nong d6 thap (0,1 mM) lam
tang nhe hoat tinh ciia enzyme tai t6 hop (ting 5%), nhung lam giam nhe hoat tinh ciia
enzyme ty nhién (gidm 19%). o) néng dd cao hon (10 mM), DEPC lai cho théy su anh
huong nguoc lai, 1am giam hoat tinh cta lipase tai to hop (giam 15%) va ting hoat
tinh cua enzyme tu nhién (ting 31%). Cac mudi kim loai (EDTA, o-phenanthrolin)
khong anh hudng déng ké dén hoat tinh lipase P. pseudoalcaligenes F-111 (Lin et al.,
1996).
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3.22.8  Anh huéng ciia cdc chat tdy riva 1én d bén lipase

Bang 3.7. Anh huong ciia chdt tdy rira lén hoat tinh Céc Chét téy nhu Tween 80. Tween
>

60 va Tween 40 & nong do tir 0,2 dén 5%

lipase.

Chat tay rira Hoat tinh con lai (%) & nong

do6 (%) (W/v) déu anh hudng tich cuc 1én hoat
0,2 1 5 . : . .2
Tween 80 159 170 169 tinh cua lipase ty nhién va lipase tai to
Tween 60 108 133 157 hop tir Ralstonia sp. M1 (Quyen et al.,
Tween 40 93 106 106 .
Triton X-100 67 115 56 2005a). Khi bo sung 0,2-5 mM Tween
Triton X-45 77 56 73

SDS 76 a1 7 80 va Tween 60 da kich thich hoat tinh

lipase. Hoat tinh lipase ting 8% dén 70%
(Bang 3.7). Tween40 anh huong khong déang ké dén hoat tinh lipase. Néu cong thém
0,2% Tween40, hoat tinh lipase giam 7% trong khi néu bo sung ¢ ndng d6 1-5% thi
hoat tinh lai ting thém 6%. Véi Triton X-100, khi bd sung & néng d0 1% thi hoat tinh
tang 15% nhung khi & ndng d6 0,2% va 5% ciing nhu Triton X-45 & ndng do 0,2%
dén 5% hoat tinh lipase lai gidm 23-44%. SDS lam trc ché manh hoat tinh cua lipase.
Khi tang ndng do SDS tir 0,2% dén 1%, hoat tinh lipase giam tir 24% dén 59%. Con
khi tang néng dd SDS Ién 5% thi hoat tinh lipase gidm rat nhanh, hoat tinh chi con lai
7%. D6i véi lipase tai to hop LipA, viéc cong thém Triton X-100, Triton X-45 va SDS
& ndng do thap (0,2-1%) (w/v) cling lam tang hoat tinh lipase 1én 50% (Quyen et al.,
2005a). Nhung & khi & ndng do cao (5%, w/v) céc chét tay rira nay lai Grc ché manh
hoat tinh lipase, hoat tinh con lai chi trong khoang 10-70%.

Lipase tir P. aeruginosa KKA-5 bi trc ché boi SDS, mdt anion c6 hoat tinh bé mat,
con céc cation ¢ hoat tinh bé mat nhu Triton X-100 va Tween 80 lam ting dang ké
hoat tinh ctia enzyme (Sharon et al., 1998). Lipase duoc sinh tong hop tir P.
alcaligenes F-111 khong bi tic dong nhiéu ctia mot sd chat tay rira (Lin et al., 1996).
Céc cation hoat dong bé mit nhu SDS, natri tripolyphosphate, natri dodecyl benzene
sulfonate va natri alkyl benzene sulfonate khong anh huong dén hoat tinh enzyme, va

day duoc coi 1a mot enzyme rat tot dé img dung vao cong nghiép chit tay ria.
3.2.2.9  Ddic hiéu co chat

Trong sb cac ester acid béo ciia glycerol, lipase c6 hoat tinh cao nhat (100%) véi

tributyrin (nhém acyl & C4) & pH 9.0 va 55°C. Hinh 3.22A cho thay hoat tinh thuy

84



phan céc triglyceride c6 chiéu dai chudi carbon khac nhau. Gidng nhu lipase tai to hop
LipA (Quyen et al., 2005a), hoat tinh lipase tir chung tw nhién giam khi chiéu dai
chudi carbon tang 1én, ngoai trir hai co chét 1a tricaprylin va trilaurin (Hinh3.22A).
Hoat tinh voi tricaproin (nhém acyl ¢ C6) va tricaprin (nhém acyl & C10) twong Gng
bang 68% va 63% so voi tributyrin. Hoat tinh thity phan vdi tricaprylin (nhom acyl &
C8) va trimyristin (nhém acyl & C14) bang khoang 43% va 30% so v6i tributyrin. Vi
trilaurin (nhém acy ¢ C12), tripalmitin (nhém acyl & C16) va triolein (18:1), hoat tinh
bang khoang 13-19% so véi tributyrin. Lipase nay thily phén tristearin (nhom acyl &
C18) thap nhat, hoat tinh chi bang 8% so v&i tributyrin.

Lipase chung tu nhién M1 cling cho théy su khéc biét vé dic hiéu co chat véi cac
p-nitrophenyl ester c¢6 cac chudi carbon c¢6 chiéu dai khac nhau. Hoat tinh duoc xéac
dinh bang phuong phap do quang phd v&i budce song 405 nm ddi vai C2-C8 va 420
v6i C14-C16, 6 pH 8,0 va 55°C. Cac p-nitrophenyl ester da cho thiy su khac biét vé
dic hiéu co chit so véi cac triglyceride. Trong cac p-nitrophenyl ester, lipase co hoat
tinh cao nhat (100%) v&i p-nitrophenyl myristate (nhom acyl & C14). Pho dic trung
ctia hoat tinh dic hiéu cua lipase ddi véi cac p-nitrophenyl ester duoc trinh bay trong
hinh 22B. Hoat tinh lipase t6t nhat véi cac co chat p-NP caprylate (nhém acyl & C8),
caproate (nhom acyl ¢ C6), va palmitate (nhom acyl & C16), tuwong ting 1a 36%, 29%
va 24% so voi p-NP myristate. p-NP acetate (nhém acyl & C2) va propionate (nhém
acyl & C3) 1a hai co chat bi thity phan it nhét (tuong tmg <1% va 5%) so v&i p-NP
caprylate. Lipase tai to hop tir Ralstonia sp. M1 thuly phan tot nhat véi co chit
caprylate (nhom acyl & C8) (Quyen ef al., 2005a). Lipase ctua Acinetobacter sp. RAG-
1 cting thich hgp vdi cac ester acid béo cua p-nitrophenyl. Hon nita, lipase tir
Acinetobacter SY-01ciing gidng lipase from Acinetobacter sp. RAG-1, cohoat tinh tét
nhit voi p-nitrophenyl acetate va hoat tinh giam dan vé6i chiéu dai chudi ting dan
(Han et al., 2003). Lipase kiém tir P. pseudoalcaligenes F-111 ciing cho thay sy thich
hop véi cac co chat 1a cac ester p-nitrophenyl c6 nhém acyl & C12 va C14 (Lin et al.,

1996).
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Relative lipase activity [%]

C8 C10 C12 C14 C16 C18 TO
Chain length of acyl group

C4 C6

Hinh 3.22A4. Dic hiéu co chdt ciia lipase tir chung ty
nhién. Dédc hiéu chiéu dai chuudi acyl cua lipase duoc
xdc dinh bdng cdach do hoat tinh ctia no voi cdac co
chdt la cdc triglyceride (C4-C18). Hoat tinh lipase
diegre xdc dinh bang phirong phdap pH-stat véi cdc
triacylglycerol khac nhau (C4-C18) o pH 9,0 va 55°C.
Hoat tinh % cao nhdt véi C4.

3.2.2.10 Ddic hiéu cdc co chat tw nhién

100+

80+

60+

40-

Relative lip activity [%]

20+

c2 C3 Cc6 Cc8
p-NP esters

C14 Cc16

Hinh 3.22B. Co chét ddc hiéu ciia lipase tir chung tuy
nhién. Déc hiéu chiéu dai chuuoi acyl cua lipase duwoc
xdc dinh bﬁng cach do hoat tinh ciia no voi cdc co
chat la cdc p-nitrophenyl (C2-C16). Hoat tinh lipase
dege xdc dinh bang phiong phép quang phé ¢ bude
song 405nm (C2-C8) va 420 nm (C14-C16): 0.1 mM
ester pNP, pH 8,0, 55°C, 3 phiit. Hoat tinh % cao nhdt
voi Cl4.

Trong s6 cac dau va chat béo tu nhién, hoat tinh véi co chat dau oliu & pH 9,0 va

55°C duoc coi la 100%. Hinh 3.23 da cho théy tinh dac hi¢u cua lipase ddi véi cac

loai dau va chit béo ty nhién. Hoat tinh v&i dau hat bong (CTO), dau co (PLM), dau

hat ngii cé¢c (CRN), dau mam lta mi (WGM), va dau dira (CCN) cao hon so véi dau

oliu (Hinh 3.23). Trong d6 hoat tinh lipase véi dau hat bong va dau co 14 cao nhat voi

hoat tinh tang twong img 1a 153% va 150%. Con lai hoat tinh voi dau hat ngii coc,

mam lta mi va dira ting twong tng 13 137%, 122% va 118% so véi dau oliu.

160-
140
1204 |
100 [
80+
60
40-

Relative lipase activity [%]

20 [

0

atural oils and fats

Hinh 3.23. Hoat tinh thity phén dau va chdt béo tw
nhién cua lipase tir chiing tw nhién. Hoat tinh duoc
xdc dinh bang phwong phép do pH-stat véi 1% dau
hodc chat béo tw nhién o0 pH 9.0 va 55°C. % hoat tinh
duwoc so véi hoat tinh t6t nhdt déi véi co chat la dau
oliu. OLV: Olive oil (dau oliu), CCN: Coconut oil
(dau dira), CTS: Cottonseed oil (ddu hat béng), CRN:
Corn oil (ddu hat ngil céc), BTL: Beef tallow (mo bo),
LSD: Linseed oil (ddu hat lanh), PLM: Palm oil (ddu
o), PNT: Peanut oil (dau lac), RPS: Rapeseed oil
(ddu hat cdi), SBN: Soybean oil (dau ddu nanh),
WGM: Wheatgerm oil (dau mam lia mi).
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Hoat tinh thty phan voi dau lac gan ngang bang so v6i dau oliu (94%), con véi md
bo, du hat lanh, hat cai chi bang 3/4 so v6i dau oliu (70-77%). Trong s cac co chat
dau va chit béo tu nhién da thir, lipase ctia ca ching ty nhién va tai t6 hop LipA
(Quyen et al., 2005a) déu thich hop v6i dau hat bong, dau hat ngii cbc, dau co va mam
laa mi va chiing déu c6 khuynh huéng vé tinh ddc hiéu co chat voi cac chat béo va
dau ty nhién.

3.22.11 Két ludn

Lipase tai t6 hop LipA tir Ralstonia sp. M1va lipase tir chung ty nhién twong tu
nhau vé pH, nhiét d0 hoat dong. Cac dung moi hiru co, cac ion kim loai ndng va céc
chat trc ché ciing tac dong tuong ty dén hoat tinh va do bén cia hai enzyme nay.
Ngoai ra, hai enzyme nay ciing c6 tinh dic hiéu co chat twong tu. Lipase ngoai bao tir
Ralstonia sp. M1 1a mot lipase kiém, bén nhiét, khong chiu tac dong cua dung moi
hitu co va chit tay rira. Céc tinh chat Iy héa cua lipase tir Ralstonia sp. M1 ciing giong
véi lipase tir cac ching Acinetobacter, Pseudomonas va Bacilillus, c¢6 thé tmg dung

trong cong nghiép chét tay rira va tong hop hitu co.
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3.3 Nhin dong va biéu hién cdc gene ma héa lipase (Nji dung 5)
3.3.1 Nhan dong gene ma hoa Gel

3.3.1.1  Nhan dong gene lipase

RNA tong s chung Geotrichum sp. DTQ-26.3 tinh sach (Hinh 3.24A) duoc sir
dung 1am khuon dé tong hop cDNA. Gene ma hoa lipase c6 kich thudc 1632 bp theo
ly thuyét duoc khuéch dai tir cDNA v6i cap mdi didc hiéu voi cap moi GelF va GelR.
San pham PCR chinh cua ching Geotrichum sp. DTQ-26.3 (Hinh 3.24B) dugc khuéch
dai bang Tag polymerase c6 dau 3'-dA va duoc chén vao vector T/A mé vong cb dau
3'-dT (pTZ57R/T) nho T4-ligase. Hon hop gin dinh dugc bién nap shock nhiét vao té
bao kha bién E. coli DH5a. Sau 1 g0 nudi phuc hoi, trang 1€n dia thach chon loc, u
qua dém, nhiéu khuan lac xanh/tréng xuét hién. Plasmid tai to hop dugc tach, tinh
sach tir cac khuén lac trang duoc nudi cdy trong méi truong LB 1ong bd sung
ampicillin va kiém tra trén gel agarose. Theo 1y thuyét, plasmid tai t6 hop c6 kich
thudce 16n hon vector khong c6 phan doan chén trén cung gel agarose (Hinh 3.24C).
Plasmid tai to hop tir khuan lac tring dugc cit kiém tra bang enzyme gidi han EcoRI
va HindIII, theo 1y thuyét s& cho bang DNA c¢6 kich thuéc khoang 1632 bp twong ting
v6i phan doan cheén va bang c6 kich thude khoang 2800 bp tuong tng véi vector

pTZ57R/T (Hinh 3.24D).

bp M'IB

3000
2000
1500

1000

500~

Hinh 3.24. Dién di d6 RNA téng sé (A); San pham PCR (B); Plasmid tach chiét tir cac khudn lac trdang (C3) va
xanh (C4, C5); Plasmid tdi t6 hop cdt kiém tra véi EcoRI va HindIII (D).

3.3.1.2  Phdn tich trinh tu gene lipase

Sau khi xac dinh trinh tu nucleotide, trinh ty gene /ipase va trinh ty amino acid suy
dién dugc so sanh véi mot so trinh tu trong GeneBank béng ph?ln mém DNAstar.

Trinh ty gene lipase ching Geotrichum sp. DTQ-26.3 ¢6 d6 trong dong cao so véi
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cac trinh ty gene ma hoa lipase cta cac chung Geotrichum trong GenBank tur 82,2%
dén 99,8%: Gge 55 (99,8%), Gge 56 (99,5%), Gge84 (97,6%), Gge97 (86,5%), Gge26
(86,1%) va Gge32 (82,2%) (Hinh 3.25A).

Trinh ty aa suy dién lipase chiing Geotrichum sp. DTQ-26.3 c6 muc d6 twong
déng cao tir 83,8 dén 99,6% so véi cac trinh tu aa suy dién tir cac trinh ty nucleotide
trong GenBank: Gge55 (99,6%), Gge56 (96,9%), Gge84 (97,9%), Gge97 (83,9%),
Gge26(83,9%) va Gge32 (83,8%) (Hinh 25B). Cay di truyén giita nucleotide va aa
cling khong chénh 1éch nhau nhiéu, sy chénh 1éch nay xay ra la do co nhiéu codon
cung ma hoa cho mdt aa. Trinh ty nucleotide gene lipase cua ching Geotrichum sp.

DTQ-26.3 di duogc dang ky trén GenBank voi mi sé EF061458.

Gcab58 Gcab8
<l:[ Gges5 ~|;[ Gges5
Gge84

Gge84
— Ggeb6 — Gge56
_ — Gge97 _ - Gge97
— Gge26 L Gge26
114 Gge32 10.8 Gge32
T T T T T 1 T T T T T 1
(4) 10 8 6 4 2 0 (B) 10 8 6 4 2 0

Hinh 3.25. Cdy di truyén ciia gene (4) va protein (B) lipase. Gge38: Geotrichum sp. DTQ-26.3 EF061458;
Gge84: Galactomyces geotrichum DQ414684; Gge32 G. geotrichum X78032; Gge 26: G. geotrichum GCU026;
Gge 56: G. geotrichum X81656,; Gge 55: G. geotrichum A74255; Gge 97: G. geotrichum D00697.

Trinh tu lipase da dang ky trong GenBank. Gene ma hoa lipase chung Geotrichum

sp. DTQ-26.3 dugc nhan dong thanh cong béng PCR véi cap mdi thiét ké dic hiéu.

3.3.1.3  Xdy dung hé thong biéu hién
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Hinh 3.26. San pham PCR (A), plasmid tach tir khudn lac (B), Plasmid tdi t6 hop pJGel dwoc cdt bang EcoRI
va Xbal(C).
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Gene ma hoa lipase dugc khuéch dai véi cap mdi GelF1 va GelR1 véi khuon 1a
plasmid pTGel (Hinh 3.26A). Ligate san pham PCR vao vector nhan dong pJET1,
chon dong (Hinh 3.26B) va cit kiém tra bang enzyme han ché EcoRI va Xbal (Hinh
3.260).
3.3.1.4  Thiét ké plasmid biéu hién

Dé thiét ké plasmid biéu hién gene lipase vector pPICZaA duge sir dung co
promotor AOXT va c6 trinh ty 6 gbc histidine (6xHis). Plasmid pJGel c6 mang doan
gene gel dugc cat bang hai enzyme han ché 13 EcoRI va Xbal (Hinh 3.27A). Tién hanh
tach tinh sach doan gene c6 kich thudc 1632 bp tuwong tng voi doan gene gel theo kit
Qiagen (Hinh 3.27B). Tuong tu vector pPICZaA ciing duoc xir Iy bang hai enzyme
han ché 1a EcoRI va Xbal (Hinh 3.27C), tinh sach bang kit Qiagen va tién hanh dién di
kiém tra san trén gel agarose 0.8% (Hinh 3.27D). Vector dugc x 1y cho gin vao doan
gene gcl tach dugc ¢ trén bang T4 DNA ligate. San pham gén dinh dugc bién nap vao
té bao E.coli ching DH5a va chon loc khuén lac trén moi treong cd chira zeocine
25 pg/ml. Mot sb cac khuan lac duge chon ngau nhién dé tach DNA plasmid va kiém
tra sy c6 mit ctia gene gel/ (Hinh 3.27E). Viéc kiém tra dugc thuc hién bang cach cho

cit plasmid bang hai enzyme han ché EcoRI va Xbal (Hinh 3.27F).
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Hinh 3.27. plasmid pTGel duwoc cat bang EcoRI va Xbal (4), Poan gene gcl sau khi tinh sach (B), Vector
pPICZaA duoc cit bang EcoRI va Xbal (C), pPICZaA di dwoc xik Iy (D), Plasmid tdi t6 hop pPGel duoc cit
bang EcoRI va Xbal(E), Plasmid tdi t6 hop pPGel dwge cat bang MssI (F).

3.3.1.5  Biéu hién lipase & P. pastoris
Dé biéu hién gene ma hoa lipase, plasmid tai t6 hop pPGel duoc cit bang enzyme
han ché Mssl va bién nap vao chung Pichia pastoros GS115 tao ra h¢ théng biéu hién

Pichia pastoros GS115/pPGcl bang phuong phap xung dién. Sau khi phuc héi, dich té

90



bao dugc trang 1én dia thach c6 chira 100 pug/ml zeocine, nuéi u & 30°C. Khuén lac
xudt hién duoc nudi cay dé tach chiét dé tach DNA va kiém tra sy c6 mit cua gene
bang phuong phap PCR. Hé théng Pichia pastoros GS115/pPGel mang c6 mang gene
mong mudn dugc nudi cdy hoat hoa qua dém trong 10 ml méi trudng BMGY 6 binh
tam giac 100 ml. Li tAm loai moi truong va tiép gidng vao binh tam giac thé tich

250 ml c6 chtra 25 ml méi trudng BMMY sao cho OD khoéng 1, nuéi lic ¢ 250
vong/phit nhiét ¢ 30°C. Cir sau 24h thi bd sung 1% methanol va mau dugc lay 1ml
sau 24h, 48h, 72h, 96h, 120h, 144h, 168h d¢é thir hoat tinh lipase trén dia thach 2%
agar; 0,5% dau oliv hodc 0,5% tributyrin; dém 0,1 M KP pH 7 (Hinh 3.28).

Hinh 3.28. Hoat tinh thity phdn dau olive (4); hoat tinh thity phdn dau tributirin (B); 1: LP4.28; 2: LP1.8; 3:
LP4.10; 4: LP3.6; LP1.10; 6: pPICZaA/GS115; 7: Geotrichum sp. DTQ-26.3.

Sau khi thir hoat tinh ctia 40 chung pPGel tai to hop chiing toi chon chiing LP4.28
1a chiing tai t6 hop sinh tong hop lipase c6 vong sang to nhat twong tmg véi hoat tinh
tdt nhat trén dia thach c6 chaa dau olive.

kDa

66 »

45 »

Hinh 3.29. Pién di 36 PAGE nhuém ddc hiéu lipase (A): 1, 10: P. pastoris/pPICZaA; 2, 7: LP4.28 (96 gio); 3,
8: LP4.28 (72 gio); 4, 9: LP4.28 (48 gio); 6: Geotrichum sp. DTQ-26.3, SDS-PAGE (B): 1: Maker; 2: LP4.28
48 (48 gio); 3: LP4.28 48 (72 gio); 4: LP4.28 48 (96 gio), 5: P. pastoris/pPICZaA.
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3.3.1.6  Dién di PAGE va SDS-PAGE
Dich n6i nuéi cy biéu hién lipase cta cac ching da thir hoat tinh dugc chay dién
di trén d6 PAGE (hinh 3.29A) va dién di 46 SDS-PAGE. Tién hanh chay dién di voi
dich n6i nudi ciy biéu hién ching LP 4.28. Mau dugc 1ay ra ¢ cac gio nudi cdy khac
nhau, 48 gid, 72 gio va 96 gio. Ching tai t6 hop LP4.28 co hoat tinh dau va hoat tinh
tributiryl c6 bang protein bat mau dic hiéu voi thude nhudém. Bang protien xuét hién

trén dién di @6 SDS-PAGE c6 kich thudc khoang 60 kDa.

3.3.1.7  Thao lugn

Niam 1993 Nagao va dong tac gia sir dung cac cDNA ma cho lipase I va I da duoc
tach trudc d6 nhu mau do, di tach 2 gene lipase nhiém sic thé 1 va 2 mi cho Lip I va
II. C4 2 gene c6 chtra dau 3°, 5° duoc cudn xodn cong véi vung ma hod. Ca 2 ving ma
hoa khong chira intron va trinh ty nucleotide trong dong dén 86% (Nagao et al.,
1993).

Vernet va dong tac gia da nghién ctru tach dong va biéu hién Lipase II tir ching
G. candidum ATCC34614 trong nim men Saccharomyces cerevisiae BI3501. Gene
lipase it intron duoc biéu hién va dugc tiét ra trong ndm men véi 5 mg/l mdi trudng,
Gel tai td hop dugc tinh sach bﬁng phuong phép sdc ki ai luc mién dich va duoc xac
dinh tinh chat. Chung tai t hop sau khi tinh sach c6 khdi lugng phan tir khoang
60 kDa hoat tinh dat 1017 IU/mg trong khi chiing tir nhién c6 hoat tinh thay phan dau
14 491 IU/mg (Vernet ef al., 1993).

Lipase tai to hop tir Geotrichum sp. DTQ-26.3 khi chay dién di SDS-PAGE c¢6
kich thudc khoang 60kDa. Nhuom dac hi¢u trén ban dién di PAGE c6 xuét hién vach
dac hiéu tuong dbi rd nét.

Gene lipase trong bon chiung G. candidum (ATCC 34614, NRCC 205002,
NRRLY-552 and NRRLY -553) duoc tach dong phan tir nho ki thuat PCR. Moi
chung chira 2 gen ma cho lipase, trong d6 c6 quan hé gan gili véi Lipase I va Lipase 11
cia G. candidum ATCC 34614. M&i ho gen ma cho lipase cho thy trinh ty da hinh,
dugc xac dinh bang phuong phap lai Southern. Chi ¢6 2 gen duoc tim thdy trong mdi
chung duoc chimg minh va cac nghién ctru hoa sinh ciing chi ra sy ton tai cua lipase

v6i it nhat ddc hiéu 2 co chat khac nhau. Hau hét su thay thé amino acid dugc nim
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trén bé mat protein, mdt s6 c6 mat trong phan cau trac mot cach hop li ¢6 lién quan

dén x4c dinh tinh dic hiéu co chat (Bertolini ef al., 1994; Bertolini et al., 1995).

Fernandez va dong tac gia di nghién ciru biéu hién Lipase I tr G. candidum

(BT107) trong nim men Pichia pastoris v&i vector biéu hién 1a pPICZo.A. Lipase I ¢6

d6 thuy phan dau olive cao nhét so voi tripalmitin va tributirin. Hoat tinh cua lipase tai

t6 hop sau khi tinh sach dat 99,7 (U/mg) (Fernandez et al., 2006).

3.3.1.8

Két luan
Nhan dong thanh cong gene ma hoa lipase tir chung Geotrichum sp. DTQ-26.3.
Trinh tu nucleotide ma hoa lipase chung Geotrichum sp. DTQ-26.3 ¢6 muc do
turong dong 82,2% dén 99,8% so vdi cac trinh ty nucleotide ma hoa lipase trong
GenBank.Trinh tu aa suy dién lipase chung Geotrichum sp. DTQ-26.3 c¢6 muc
do tuong déng cao tir 83,8 dén 99,6% so vai cac trinh tu aa suy dién tir cac
trinh tu nucleotide trong GenBank.
Trinh tu gene ma hoa lipase tir ching dugc dang ki trén GenBank véi mi s6
EF061458.
Thiét ké thanh cong vector biéu hién pPGcel mang phan doan gene ma héa
lipase tir chung Geotrichum sp. DTQ-26.3.
Biéu hién c6 hoat tinh thay phan dau ctia phan doan gene Gel ma hoa lipase tir

chung Geotrichum sp. DTQ-26.3 trong Pichia pastoris.
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3.3.2 Nhan dong gene ma hoa estR

3.3.2.1  Phan tich gene ma hoa esterase estR tir Ralstonia sp. M1

Khuén lac M1-81 c6 vong sang thily phén tributyrin trén dia thach c6 bd sung 1%
tributyrin dugc nhén ra 1a ching Ralstonia sp khi ddi chiéu véi thu vién DNA (Quyen
et al., 2004b) va thém vao do chiing dugc phan tich trén dia agar chira 1% tricaprylin
dé phan biét hoat tinh esterase v6i lipase. Khuan lac M1-81 khong c6 hoat tinh trén
dia thach c6 1% tricaprylin sau 2 ngay u ¢ 37°C. Poan M1-81 dugc chén vao vector
pUC19 (plasmid pUM1-81) va doc trinh tu (Hinh 3.30). Phan tich doan chén dai 1,6
kb cho thay c6 khung doc md gém 963 bp (tir vi tri 587-1549) (Hinh 3.30). Dya vao
murc do twong ddng cua cac trinh t amino acid suy dién, khung doc md nay ma hoa
cho mot esterase gém 320 acid amin véi trong lugng phan tr dy doan 1a 34 kDa va bo
ba m& dau 1a GTG. G+C cia estR chiém 67,6%. Theo chiéu nguoc voi estR, mot vung
-10 CTTAAC (tr vi tri 565-570) va mot vung -35 CTGACA (tir vi tri 510-515) duogc
coi 1a diém khoi dau sao chép.
BT TSR 10
SOCATG0a0CB00AGCORB0COTCATCTOAC TCRG0C TATATCCAGCOTOC TOCCAGCATCCTOCCAAAGCAGOECACOAAGCAGCLGTGOAACTCOTATCAGRATTACGCGCOTCA 450

Primer Rme81F
CCTGATGATGCTGAAGTTCGGCTCGCTGGCTGACAGCGCCATGCAGTTCGAGCGCCGCGCGCAACCGATGGGCGCGGCACAAGCCGCTTAACGTCACGGGGGCATCGTGATCCAGACCGT 600

-35 -10 V1 Q TV 5

————— Rme---->
CCTGATTGCCGTCGCGCTCGTGATCGCAGCGCCGGTGGCGTTCACCTTTGTCATCGCACGGCGCGTAACCAAGGCGTTTCCGCCCGAAGGCAAGTTCATCGATATCGGGGCCGACCGCGT 720
L1 AVALVI AAPVAFTFVIARRVYVTIKAFPPETGI KT FTI1DI GADIRYV 45

ACACTACACCGACCGCGGCCAGGGTCCTGCCATCGTGTTCGTGCATGGCCTATGCGGAAACCTGCGCAACTTCGCCTACCTCGATCTGGAGCGGCTGGCGCAATCGCACCGCGTGATCGT 840
HY TDRGQGPAI VFVED®DLCGNLRNFAYLDTLTERTLARQSHTR RVIYV 85

GATCGACCGGCCCGGCTCCGGACGCTCGCTGCGCGGGGCGGCCTCGACGGCGAACATATACGCGCAGGCACGCACAGTCGCCCAGTGCATCCAAAAACTGGGCCTCGACCAACCGGTGCT 960
Il DRPGSGRSLRGAASTANIYAQARTVAQCIQKILGLUDA® Q®PV L 125

GGTCGGGCACTCYCTGGGCGGLGCgATCGCgCTGGCGGTGGGGCTGAATCALCCGCAGTCGGTTCGTCGGCTTGCGCTCGTTGCGCCGCTCACGCACAACGAGCACGCGCCGCCCGGTGC 1080
V.6 H[ZJL 6 G A I AL AVGLNHPQSVRRLALVYAPLTHNEIHAZPPSGA 165

GTTCAAGGGCTTGGCGTTGACGTCGCCGCTGGCGCGCAGGCTGGTGTCGTGGACGCTGGCCGTTCCGCTGTCGATCCTCAACTCGCGCAAGGCGATTGCAGCCGTGTTTGCGCCCGAGGC 1200
FKGLALTSPLARRLVYVSWTLAVZPLSILNSR RIKAIAAVFAPEA 205

CATGCCGGAGGATTTCCCGTTCAAGGGCGGCGGCCTGCTGGGGCTGCGTCCGCACGTGTTCTATGCGGCATCGTCGGATCTCGTGGCCGCGCCGGAAGACCTGCCCGACATGGAACGCCG 1320
M P EDFPFIKGSGGLLGLRPHVYVFYAASSTDTILVAAPETDTLUZPUDMERR 24

CTATGCCTCGATGACGGTGCCCGTCGACGTGCTGTACGGCCGGGGCGACCGCATCCTGAACGTCAAGCGCCAGGGCGAAGCGCTCAAGCAGAAGCTCGAGCGCGTGAACCTGCGGGTGGT 1440
Y ASMTVPVDVLYGRGDODRILNYVIKRAOQGEALIZEKZIQKTLTERVNLIR RV V 28
Primer Rme81R
TGACGGCGGGCACATGCTGCCCGTGACGCAGCCCGCGCTGACGACGGACTGGATACTCGGTGTGGCCGCCGCGGTGCCCATACAAGCCGAAGCCGCCGCGTCAGCCTAGCCGCGCCGCAC 1560
D GG[HEMLPV TQPALTTHDWILGVYVAAAVPIQAEAAASA* 320

Ccagatc 1567 R
Hinh 3.30. Trinh ty nucleotide cua doan M1-81 va trinh tw amino acid suy dién cua EstR tir Ralstonia sp. M1.

Cdc amino acid dirge xép thiang hang véi nucleotide ddu tién ciia méi codon. Cdc viing cé khd ndng la promoter
(-10, -35) dwoc danh dau va gach chan. Trinh tw duoi signal cua EstR diroc gach chan dwoi trinh tw amino acid.
Cdc acid amin bdo thi Ser, His va Asp dwoce déng khung. Phan con lai dwoc coi la oxyanion dwoc vé hinh thoi.
Cdc codon giit vai tro lam dieng qud trinh phién ma dwege danh ddu hoa thi. Trinh t dwoc dang ky trén

GenBank (Md s6. AY320282).
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3.3.2.2  Phan tich trinh tu EstR

Trinh tu amino acid suy dién cta EstR (34,1 kD) duoc trinh bay & Hinh 3.30. Su
c6 mat ciia chudi pentapeptide, Gly-His-Ser-Leu-Gly (vi tri tir 103-107) & dau N cua
phan tir protein cho thay EstR tuong ddng véi cac thanh vién esterase va lipase khac.
Trén co s so sanh trinh ty vdi protein cua esterase dac hi¢u lactone tir P. fluorescens,
c6 thé két luan r’fmg Ser'®, His*®”, va Asp23 714 bd ba xuc tac. His’ 6Gly3 " hinh thanh

mot chd tréng ¢ thé oxy hoa anion (Hinh 3.30).
3.3.2.3  So sanh trinh tu cua EstR voi cac esterase khac

Khi so sanh trinh tu ctia EstR v6i cac trinh ty esterase twong g tir cac chung vi
khuan khac (bang chuong trinh DNAStar), mot cy di truyén da dugc xdy dung & hinh
3.31. Két qua cho thiy EstR tir Ralstonia M1co6 d6 twong dong cao nhét (64-70%) voi
cac esterase cua cac ching Burkholderia (Bang 3.8), twong dong 38-44% véi cac
esterase ddc hi€u lactone tur P. fluorescens va Mesorhizobium loti, va ¢ mic tuong
ddng 45-48% so v6i cac esterase cuia cic chung Ralstonia. Vi tri hoat dong cua chudi
pentapeptide GHSLG dugc bao ton hoan toan & cac esterase nay.

Bdng 3.8. So sanh trinh tu cua esterase EstR M1 vdi cdc trinh tw tuong tu tir GenBank.

Chung sinh tong hop esterase Protein % Mi s6 dang ky
B. pseudomallei K96243 Pepidase 69.6 YP_ 111976
B. mallei ATCC 23344 Hydrolase 69.6 YP_ 104940
B. cepacia R18194 Hydrolase/acyltransferase 66.2 ZP 00217547
B. cepacia R1808 Hydrolase/acyltransferase 65.5 ZP_00222665
B. cepacia Ethyl ferulate-hydrolase 63.9 AAV97951

P. fluorescens Lactone-specific esterase 443 AAC36352
P. fluorescens Putative esterase 41.6 CAC34851

R. metallidurans CH34 Hydrolase/acyltransferase 44.6 ZP_00023622
Ralstonia sp. M1 Esterase - AY320282
Ralstonia eutropha JMP134 Hydrolase/acyltransferase 48.1 ZP_00202627
Mesorhizobium loti Lactone-specific esterase 37.8 NP _102005
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Hinh 3.31. Phdn tich tinh di truyén cua cac esterase dwa vao sw so sanh cdc trinh tw amino acid suy dién cia
cdc protein truéng thanh. Cdy di truyén dwoc xdy dung bang chwong trinh DNA-Star. Cdc trinh tw diege ldy
trén GenBank: PepB (peptidase tir Burkholderia pseudomallei K96243), Ma sé6 dding ky. YP_111976); HydB
(hydrolase tir B. mallei ATCC 23344), YP_104940; AtfB4 (hydrolase/acyltransferase tir B. cepacia R18194),
ZP 00217547; AtfBS8 (hydrolase/acyltransferase tir B. cepacia R1808), ZP_00222665; EfhB (ethyl ferulate
hydrolase tir B. cepacia), AAV97951; LseP ( esterase dac hiéu latone tuir P. fluorescens), AAC36352; EstP
(esterase tir P. fluorescens), CAC34851; AtfRm (hydrolase/acyltransferase tir Ralstonia metallidurans CH34),
ZP 00023622; EstR (esterase tir Ralstonia sp. M1, trong nghién ciru nay), AY320282; LseM (lactone-specific
esterase tir Mesorhizobium loti), NP_102005; AtfRe (hydrolase/acyltransferase tir Ralstonia eutropha JMP134)
ZP_00202627.

3324  Biéu hién va tinh sach esterase

Dé biéu hién vuot muc esterase trong E. coli, chung t6i da thiét ké mot cdu trac
plasmid biéu hién pEstR, trong d6 doan gene esterase dugc dat dudi su diéu khién cua
promoter T7 (Hinh 3.32). Esterase EstR dugc biéu hién véi plasmid nay trong E. coli
BL21 & muc 41 mg protein trén mot gram té bao (trong luong twoi) (Hinh 3.32, lan 2).
EstR sau d6 duogc tinh sach bang séic ky ai lyc Ni-NTA. Dién di SDS-PAGE cho thiy
dich protein tinh sach chi c6 mot bang duy nhat (Hinh 3.32, 1an 3). Khdi luong phan
tir dugc xac dinh bang S-PAGE (Hinh 3.32, 1an 2 va 3) tring véi cac tinh toan 1y
thuyét (34,1 kDa).
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Hinh 3.32. SDS-PAGE ciia EstR biéu hién vuegt mirc
trong E. coli BL21 va tinh sach bang Ni-NTA. Protein
duwoc nhuém véi Coomassie Brilliant Blue. Lan M,
thang protein cé kich thuéc chuan, kDa; lan 1, dich
phd té bao E. coli pEstR truéc khi cam vmg IPTG, lan
2, dich pha té bao ciia E. coli pEstR sau khi IPTG; lan
3, esterase EstR co duoi His dwoc tinh sach bﬁng Ni-
NTA.

3.3.2.5  Ddc hiéu co chat

Dé xac dinh tinh dic hiéu co chét, hoat tinh esterase EstR duogc do véi cac ester p-
NP c6 chiéu dai chudi carbon khac nhau bang cach do quang phd & budc song 405 nm
(v6i cac p-NP c¢6 nhom acyl & C2 dén C8) va ¢ budce song 420 nm (voi cac p-NP ¢o
nhom acyl & C14-C16), & pH 8,0 va 55°C. Trong sd cac ester p-NP, esterase EstR ¢6
hoat tinh cao nhit voi p-NP caproate (nhom acyl C6) va duoc coi 1a 100%. Hoat tinh
dic hiéu véi chiéu dai chudi carbon cia esterase nay vdi cac co chét p-NP ester duoc
thé hién & bang 3.9. Hoat tinh voi p-NP myristate (nhom acyl C14) va palmitate
(nhém acyl C16) khong dugc phat hién dudi cac diéu kién dic biét. Hoat tinh cua
esterase EstR v&i p-NP acetate (nhom acyl C2), propionate (nhom acyl C3), va
caprylate (nhom acyl C8) tuong g 1a 18%, 51%, va 65% so voi p-NP caproate.

Bdng 3.9 Hoat tinh® va dac hiéu co chét ciia esterase tir Ralstonia sp. M1.

Co chat Hoat tinh dic hiéu (U/mg protein)  Hoat tinh twong ddi (%)
p-Nitrophenyl acetate 18,3 18

p-Nitrophenyl propionate 53,1 51

p-Nitrophenyl caproate 104,5 100

p-Nitrophenyl caprylate 67,5 65

p-Nitrophenyl myristate N.D.” -
p-Nitrophenyl palmitate N.D." -

“Hoat tinh esterase dugc xac dinh bang phuong phap do quang phd v6i 10 mM co chét 1a cac
ester p-nitrophenyl va 20 pg esterase EstR ¢ pH 8.0 va 55°C.
°N.D.: khong phat hién ra dudi cac diéu kién dac biét.

3326  Anh huwong cua nhiét do lén hoat tinh esterase
Nhiét do phan ung t8i wu cua esterase EstR duge x4c dinh véi co chat p-

nitrophenyl caproate (nhom acyl C6) & pH 9,0. Nhiét do t6i wu 1a 60°C véi p-
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nitrophenyl caproate (Hinh 3.33). Hoat tinh tang dan tir 51% & 25°C dén toi da 100%
& 60°C va sau d6 giam dan toi 41% & 85°C. Esterase hoat dong tét trong khoang nhiét
d6 45°C dén 65°C (86-100%). Esterase ndy thudc vao loai enzyme bén nhiét.

120 120
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Temperature [°C] pH
Hinh 3.33. Anh hwong cua nhiét do lén hoat tinh Hinh 3.34. Anh huong ciia pH Ién hoat tinh cua

esterase. Hoat tinh ciia 20 ug esterase EstR tinh sach  esterase. Hoat tinh cua 20 ug esterase EstR tinh sach
e xdc dinh bang quang phé véi 10 mM co chit p- dwege xdc dinh bang quang phé véi 10 mM co chit p-
nitrophenyl caproate ¢ pH 8,0 va ¢ cac nhiét do khac  nitrophenyl caproate ¢ 55°C va cac pH khac nhau
nhau 25-90 °C. 4,0-1,0.

3.3.2.7  Anh huéng cia pH lén hoat tinh esterase

Hoat tinh t6i wu ciia esterase EstR dugc xac dinh ¢ 55°C v6i co chat p-nitrophenyl
caproate trong ving pH tir 4,0 &én 11,0 (Hinh 3.34). Esterase c6 hoat tinh t5t nhat &
pH 9,0. Hoat tinh con lai tang rat déu tir 8% & pH 4,0 dén 58% & pH 7,0 sau do6 duy tri
o0 muc 86-100% ¢ vung pH tu 7,5 dén 9,0. Khi pH vugt qua 9,0, sy tu thily phan cua
co chit 16n hon cac gia tri do & pH 9,0 va céc gia tri nay cta cac mau duogc tinh cong

vao voi1 hoat tinh cia enzyme, nhung hoat tinh con lai cling khong thé xac dinh duoc.
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3.3.2.8

Bang 3.10. Anh hwong ciia dung méi hitu co lén hoat

tinh®.

Dung moi Hoat tinh con lai (%) & cac

nong do (%) cua

10 30
Methanol 98 110
Ethanol 100 104
Isopropanol 90 90
1-Butanol 19 14
tert-Butanol 86 22
Dichlorometh 116 78
ane
Ethyl acetate 86 69
Acetonitrile 90 99
Acetone 88 68
Ethanolamine 569 1482
Hexane 99 88
DMSO 87 96
DMFA 96 97

20 ug esterase EstR tinh sach dugc u trong
dém 0,1 M Tris, pH 8,0 ¢ 30°C trong 30 min
v6i10% hodc 30% (v/v) cia cac dung moi.
Hoat tinh esterase dugc xac dinh bang phuong
phap do quang phd véil0 mM co chét p-
nitrophenyl caproate & pH 8.0 va 55°C.

Anh hudng ciia dung méi hitu co 1én hoat tinh esterase

Anh huong cia 10 va 30% (v/v) cta
cac dung moi hiru co (Bang 3.10) Ién
hoat tinh esterase duogc kiém tra béng
cach u esterase EstR trong 30 phut &
30°C trong dém 0,1 M Tris/HCI (pH 8,0).
Nhin chung, esterase EstR tir Ralstonia
sp. M1 khong bi anh hudng badi cac dung
modi hiru co thtr nghi¢m ngoai trur 1- va
tert-butanol. Khong c6 sy anh hudng
dang ké nao 1én esterase EstR khi u v6i
10 va 30% cac dung madi hiru co trong 30
phut, hoat tinh esterase gidm 32% hoac
tang 16% so vi mau d6i ching khong
v6&i dung moi. Ethanolamine kich thich
manh hoat tinh esterase EstR. Viéc bd

sung 10% va 30% ethanolamine lam tang

hoat tinh tuong Gmg tir 6 dén 15 1an. Trai voi cac dung méi hitu co khac, viéc bd sung

10 va 30% cta 1-butanol va 30% tert butanol lam (rc ché manh hoat tinh esterase.

Hoat tinh con lai duoc duy tri & khoang 20% so v&i mau déi chimg.
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3.3.2.9

Bang 3.11. Anh hwong ciia ion va chat irc ché lén hoat

tinh esterase.

Hoat tinh con lai (%) 6

Ion kim loai ndng do (mM) cia

0,1 1 10
CaCl, 88 87 96
CuCl, 91 93 85
FeCls 88 73 83
MgCl, 101 87 90
MnCl, 94 95 92
SnCl, 92 100 110
ZnCl, 85 87 80
DEPC 96 88 90
EDTA 105 101 85
PMSF 77 80 17

20 ug esterase EstR tinh sach dugc u trong
dém 0,1 M Tris, pH 8,0 ¢ 30°C trong 30 phut
v61 0,1, 1 hodc 10 mM cua cac ion hodc cac
chét trc ché. Hoat tinh esterase dugc xac dinh
bang phuong phap do quang phd véi 10 mM
co chat p-nitrophenyl ¢ pH 8.0 va 55°C.

Anh huong cua cac ion va cdc chat vec ché lén hoat tinh esterase

Anh huong cia 0,1, 1, va 10 mM cua
cac ion duoc xac dinh bé“mg cachu
esterase EstR trong 30 phut voi dém 0,1
M Tris-HCI, pH 8,0. Nhin chung, tat ca
cac ion kim loai thir nghi¢m khong anh
hudng dang ké dén hoat tinh esterase
EstR (Bang 3.11). Viéc bo sung 0,1, 1 va
10 mM céc ion kim loai tdng va giam
nhe hoat tinh tuong ung 27% va 10%.
Khéng ¢ anh huong dang ké cua cac
dang chét tic ché lipase/esterase 1én hoat
tinh esterase EstR ngoai trir 10 mM
PMSF (phenylmethanesulfonyl fluoride)
lam tang hoat tinh 1én 83%.

3.3.2.10 Anh hwéng cia cia cdc chdt tay riva Ién hoat tinh esterase

Bing 3.12. Anh huéng ciia cdc chat tay riva lén hoat

tinh.

) Hoat tinh con lai (%) & nong do
Chat tay rira (%)

0,2 1 5
Tween 80 107 94 55
Tween 60 110 87 75
Tween 40 101 90 52
Triton X-100 97 71 42
Triton X-45 260 396

SDS 0 0 0

20 ug esterase EstR tinh sach dugc u trong
dém 0,1 M Tris buffer, pH 8,0 & 30°C trong
30 phat v6i 0,2, 1 hodc 5% (w/v) cac chat tay
ria. Hoat tinh esterase dugc xac dinh béng
phuong phap quang pho véi co chat 10 mM p-
nitrophenyl caproate & pH 8,0 va 55°C.

Anh huong ctia 0.2, 1 va 5% (w/v)
ctia cac chat tay rira gdbm Tween 80,
Tween 60, Tween 40, Triton X-100,
Triton X-45 va SDS duoc x4c dinh bang
cach u esterase EstR trong 30 phut 30°C
trong dém 0,1 M Tris/HCI, pH 8,0. Viéc
b6 sung 0,2% (w/v) Tween 80, Tween 60
va Tween 40 lam tang nhe hoat tinh
esterase tur 1-10% (Bang 3.12). Nhung
khi bo sung 1% cac chat tay rira nay lam

giam hoat tinh 1én 13%. Hon nita khi

tang nhitng chét nay 1én 5% hoat tinh lai giam t6i 48%. Triton X-100 cho thiy 1a mot

chét trc ché hoat tinh esterase. Hoat tinh gidm tur 3% dén 58% khi 0 vé6i 0,2-5% Triton

X-100. Nhung Triton X-45 lai kich thich manh hoat tinh esterase. Hoat tinh tang tir
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2,6 dén 4 1an so voi mau ddi ching. Trai nguoc véi nhimg chat tay rira trén, SDS cho

thay 1a mot chat trc ché hoan toan hoat tinh esterase.

3.3.2.11 Thao ludan

Trudce day, chung t61 thong bao da phan lap dugc cdp gene lipase va chaperone cua
no tr Ralstonia sp. M1, trinh ty, phan tich trinh tu, biéu hién trong Ecoli, tao cAu tric
gap nép invitrro va xac dinh céc tinh chét Iy héa (Quyen et al., 2004b; Quyen ef al.,
2005a). Trong nghién ctru nay, chung toi tim thém mot enzyme thuy phan lipid khac
cling tir Ralstonia sp. M1: nhan dong gene, phan tich trinh tw, biéu hién trong E. coli
va xac dinh tinh chit 1y héa.

Trinh ty doan dai 1,6 kb duogc nhan dong tir khuan lac M1-81 c6 mét khung doc
m¢ (ORF) don va du doan 1a ma hoéa cho enzyme EstR thuy phan lipid. Trinh ty
amino acid suy dién (320 aa) cho thdy mot mirc d6 twong dong dang ké véi nhiing
trinh ty clia cac esterase trong cing mot ho tir cc ngudn khéc, twong dong cha yéu
voi esterase tit Burkholderia (twong ddng 64-70%), Pseudomonas (twong dong 42-
45%) va Ralstonia (twong dong 48%). Ciing tuong tu voi cic thong bao khac vé cac
gene ma hoa cho céc esterase khic, ORF cua Ralstonia sp. M1 ding ma mé dau 1a
GTG hon 1a ATG (Kim et al., 1994; Kim et al., 2003). Trong ORF tim théy mot su
twong phan cao vé ham lugng G+C (67%), mot dac diém dic trung ctia nhiém sdc thé
cua Pseudomonas va Burkholderia (Stover et al., 2000).

Tién protein (preprotein) cua EstR duoc du doan chira mot doan peptide 24 aa dinh
hudng va né s& bi cat bo khoi phén tir protein truong thanh (296 aa) & pl 9,86 (Nielsen
et al., 1997).

OREF cua esterase tir Ralstonia sp. M1 c6 mdt motif lién ung V-I-V-V-G-H-S-L-G-
G. Theo dir li€u cua ProSite (Hofman et al., 1999), ho lipase ciing bao gém ca cac
esterase acetylcholine c6 motif lién tng [LIV]-x-[LIVFY]-[LIVMST]-G-[HYWV]-S-
x-G-[GSTAC] (8 1a vi tri hoat dong con lai) (Chapus et al., 1988). Trong khi motif
cua vi tri hoat dong 1a F-[GR]-G-x(4)-[LIVM]-x-[LIV]-x-G-x-S-[STAG]-G (S 1a vi tri
hoat dong con lai) (Cygler et al., 1993). So sanh cac motif ndy cho thiy motif cua
esterase EstR 1a motif cua lipase, khong phai 14 esterase motif. Pidu nay khing dinh

motif cho lipase cling c6 mat & motif esterase va nguogc lai (Fojan et al., 2000).
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Ca hai enzyme thuy phén lipid esterase va lipase déu co hoat tinh véi cac ester p-
nitrophenyl, nhung khac nhau vé dic hiéu. Lipase LipA tir Raltonia sp. M1 ¢6 hoat
tinh cao nhat v6i p-NP caprylate (nhém acyl C8), va ciing ¢6 hoat tinh t6t v6i p-NP
myristate (nhom acyl C14) va palmitate (nhom acyl C16) (Quyen et al., 2005a). Mac
du véy, esterase EstR ciing tir ching ndy lai cho hoat tinh cao nhét v&i p-NP caproate
(nhom acyl C6), nhung khong c6 hoat tinh vi cac ester p-NP nhom acyl C14 hodc
C16. Hon nfra, esterase EstR khong c6 hoat tinh voi cac triglyceride (tai licu khong
chi ra). Céc esterase tir Psetudmonas sp. KCTC 10122BP, Acinetobacter sp. chung sb
6, c6 hoat tinh cao nhat v&i p-NP acetate trong sd cac p-NP ester thir nghiém (Suzuki
et al.,2002; Kim et al., 2003). Esterase tir Aeropyrum pernix K1 cling c6 hoat tinh voi
céc p-NP ester nhom acyl C12, C16 va C18 va cao nhat véi p-NP caprylate (Gao et al.,
2003).

Mot dic diém quan trong can thiét cho cac tmg dung trong ché bién chat ty rira va
cac chuyén hoéa sinh hoc 13 enzyme phai hoat déng ¢ nhiét d6 cao va trong ving pH
kiém. Esterase EstR tir Ralstonia sp. M1 c6 nhiét do ti uu tir 60-65°C va pH 7,5 dén
9,0. Hoat tinh con lai khong thé xac dinh duoc ¢ pH tir 10,0 dén 11,0 vi d6 tu thuy
phan & ving pH nay 16n hon & pH 9,0 khi c¢6 sy bo sung cta ca EstR. Lipase LipA
cling tir Ralstonia sp. M1 chi ra hoat tinh 16n nhit ciing & ving nhiét do cao 55-60°C
va pH kiém 10,75 (Quyen et al., 2005a). Nhiét d6 phan tmg t6i vu dugc thong béo &
day thip hon so v6i cac esterase tir 4. pernix K1 (90°C) (Gao et al., 2003) va tir
Archaeoglobus fulgidus (80°C) (Manco et al., 2000), nhung cao hon céc esterase tur
Aspergillus ficuum (40-45°C) (Chung et al., 2002) va tu Fusarium oxysporum (45°C)
(Topakas et al., 2003). Hon nita esterase EstR ctia Raltonias sp. M1 ¢6 pH tdi uu cao
hon céc esterase tir A. pernix K1 (pH 8,0) (Gao et al., 2003) va tu F. oxysporum (pH
7,0) (Topakas et al., 2003).

Tuong tu voi lipase LipA tir chung Ralstonia sp. M1 (Quyen et al., 2005a), EstR
c6 tinh khang rat cao d6i v6i cac dung mai hit co. Nhin chung, phan 16n cac dung moi
hitu co kich thich hoat tinh cua LipA cling nhu enzyme dang tu nhién tir Ralstonia sp.
M1 va khong anh huong dén EstR. Ethanolamine 1am ting manh hoat tinh ciia ca

lipase va esterase 1én tuong (mg 3 1an va 6-15 1an. 1-butanol anh hudng rd rang 1én
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hoat tinh esterase va lipase LipA, hoat tinh con lai gidm mot nira va 1/5 so v6i mau
dbi chimg.

Céc ion dung trong thi nghiém ciing cho thay sy anh hudng twong tw nhau 1én hoat
tinh cua lipase va esterase, hoat tinh déu tang nhe hodc giam nhe. Viéc bd sung EDTA
lam giam hoat tinh lipase, diéu nay dua dén nhan dinh c6 thé EDTA di vao vi tri lién
két voi Ca* va loai bo ion nay (Quyen ef al., 2005a), trong khi mudi nay lai khong
anh hudng dén hoat tinh esterase. DEPC 1am trc ché nhe hoat tinh cua lipase va
esterase. DEPC 1am @rc ché hoat tinh bang cach bién d6i dudi histidine 1am cho né bi
mac trong qua trinh xtc tac. PMSF ciing cho thy 1a mot chat e ché anh huong dén
ca hoat tinh cua ca lipase LipA (Quyen et al., 2005a) va esterase EstR, va chiing trc
ché bang cach ngdn can serine trong bo ba xtic tac.

Céc chat tay rira anh hudng tich cuc dén hoat tinh lipase, chung 1am tang hoat tinh
1én dén 3 1an. Trong khi d6 Triton X-45 lam ting hoat tinh con lai cua esterase 1én toi
4 1an va céc chét tay rira khac cling 1am ting nhe hodc 1am e ché khong dang ké. 1%
(w/v) SDS 1am ting manh hoat tinh lipase LipA thém 0,5 1an (Quyen ef al., 2005a),
trong khi esterase EstR bi trc ché hoan toan.

EstR tai to hop tir Ralstonia sp. M1 1a mot esterase kiém, wa nhiét, khang dung
mai hitu co cao va chat tay rira. Nhitng diém dic trung ndi bat nay lam cho esterase tai

t6 hop EstR rat hap dan vai cac ing dung trong cong nghé sinh hoc.
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3.3.3 Nhan dong gene ma hoa lipase Fgl4 va Fgl5

3.3.3.1  Thiét ké plasmid chon dong trung gian
San pham PCR ciia cdc gene fgl4 va fgl5

Pé thiét ké cac plasmid tai t6 hop biéu hién pGAF4 va pGAFS5 (tir vector biéu hién
pGAP), trudc tién cc plasmid trung gian pGEF4 va pGEF5 dugc thiét ké tir vector
pGEM chura cac gene fgl4 va fgl5.

Céac bd moi dung dé khuéch dai gene fgl4 va fgl5 dugc thiét ké 1an luot chira cac
diém cat Sacll+Xbal va EcoRI+Kpnl. Sau khi khao sat chu trinh nhiét v&i cap moi
Fgl4 va Fgl5 va khuén cDNA (do Markus cung cip), cac san pham PCR cua gene fg/4
va fgl5 tir ching Furasium dugc khuéch dai c6 kich thudc khoang 1600 bp (Hinh
3.35). San pham PCR 14 dic hiéu, cho mot bang duy nhat, khong nhoe, phut hop vai
tinh toan Iy thuyét.

bp
2000 —> ;
2000 —> 1500 —>
1500 .-“L

Hinh 3.35. Dién di d6 san pham PCR ciia cic gene  Hinh 3.36. Pién di do san pham PCR ciia cdc khudn lac
fel4 (4) va fgl5 (B). moc trén dia bién nap hon hop gin dinh pGEF4 va
pGEFS.

A

Cdc plasmid chon dong trung gian pGEF4 va pGEFS5

Budc dau tién, cac san pham PCR cua fgl4 va fgl5 duoc chén vao vector nhan
dong pGEM-T va cho céc plasmid tai tb hop pGEF4 va pGEF5 tuong tmg. Cac khuan
lac mang plasmid pGEF4 va pGEF5 dugc kiém tra bang PCR dé xem cac plasmid co
mang phan doan chén fgl4 va fal5 tuong tng. Két qua cho thdy mot s6 khuan lac co
mang plasmid tai to hop pGEF4 va pGEF5 (Hinh 3.36).
3.3.3.2  Xdy dung cdc plasmid biéu hién pGAF4 v a pGAFS
Cdc phdn doan cdt enzyme han ché fgl4[SX] va fgl5[EK]

Céc plasmid pGEF4 va pGEF5 nhan dong trung gian duoc cét kiém tra 1an luot

v6i cdp enzyme Sacll + Xbal va EcoR1 + Kpnl cho cac bang tuong trng dung vai tinh
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toan 1y thuyét (Hinh 3.37). Vector pGEM khoang 3.000 bp con fel4/SX] va fel5S[EK]
khoang 1600 bp, cac bang trén dién di do (Hinh 3.37) nét va du chat lugng cho cac thi

nghiém tiép theo.

bp 1 23 4 56 789 Cac plasmid nhan dong trung gian

3000 5| pGEF4 va pGEFS5 tinh sach duoc cat

bang cip enzyme Sacll + Xbal hoidc
EcoRI + Kpnl tuong ing (Hinh 3.38).

1500

Hinh 3.37. Pién di d6 san pham cdt cac plasmid
pGEF4 (2; 4-5) va pGEF'S (6-9). Phan doan fgl4/SX] va fgl5[EK] dugc

tinh sach bang kit Qiagen (Hinh 3.39).
Céc san pham cit fgl4/SX] va fgl5/EK] tinh sach bang kit Qiagen duoc kiém tra
cung vector pPGAPZo A m¢ vong trén gel agarose (Hinh 3.39).

bp
bp
3000 —>
3000 —» 2000
2000 5 1500
1500 — 3
1 23
Hinh 3.38. Pién di d6 san pham cdt plasmid Hinh 3.39. Pién di do san pham
PpGEF4[SX] (A) va pGEF5[EK] (B). pPGAPZaA mo vong (2) va fgIS[EK] (3).

Cdc plasmid biéu hién pGAF4 va pGAFS

Céc san pham cit han ché fg/4/SX] va fgl5[EK]da tinh sach dugc chén vao vector
pGAP nho T4-DNA ligase tao ra cac plasmid moi pGAF4 va pGAFS5. Dich gin dinh
duogc bién nap vao E. coli TOF 10F bang phuwong phap sc nhiét va trai trén dia moi
truong Lowsal LB voi déu hiéu chon loc 1a khéang zeocin. T6i chon mot s6 khuén lac
moc trén dia bién nap dé chay PCR kiém tra sy c6 mit ciia cac doan gene fgl4 va fgl5
v6i cac cap moi da thiét ké o trén (Hinh 3.40).

1 23 456 7809 Hinh 3.40. Pién di do san pham PCR ciia cdc khudn

lac dé dwoc bién nap hén hop gci'n dinh pGAP voi
00 bp
fel4[SX] va fgl5[EK] trén dia méi truong Lowsal LB.
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Céac dong c6 san pham PCR tuong Gmg véi biang khoang 1600 bp duoc chon ra dé

tinh sach plasmid tai to hop va dé kiém tra phan doan cheén.

bp "WER &
bp

3000 —» 3000 —

2000 —> 2000 __y

1500 — 5 o <«— 1600 bp
1500 — 5

Hinh 3.41. Dién di do cdc plasmid tdi 16 hop pGAF4 (2-3) va pGAFS (4-5), san pham cdt pGAF4 véi Sacll +
Xbal (kénh 7-8) va pGAF5 véi EcoRI + Kpnl (kénh 9-10).

Sau khi chon ngiu nhién cac thé bién nap, cic dong mang ding plasmid tai to hop
pGAF4 va pGAF5 (Hinh 3.41A) duoc chon ra va cat kiém tra voi cip enzyme tuong
g Sacll+Xbal va EcoRI+Kpnl. Dién di 6 (Hinh 3.41B) c6 thé khang dinh rang cac
plasmid tai to hop pGAF4 va pGAF5 di duoc xay dung.

Sau d6, cac plasmid tai t6 hop
pGAPZoA, pGAF4 va pGAF5 duoc cét

mé vong lugng 16n bang Pagl. Dién di

12 3 4 A . J4 , 2 z 5
Hinh 3.42. Dién di 46 san phim pGAPZaA mvong G0 (Hinh 3.42) cho thay san pham cat mo
(2), pGAF4 (3) va pGAF5 (4) bang Pagl. vong pGAPZa A, pGAF4 va pGAFS5

bang enzyme Pagl cho mot bang manh khong nhoe, ding véi kich thudc du doan.

San pham cit md vong pGAPZaA[P], pGAF4[P] va pGAF5[P] boi Pagl duoc
bién nap vao nam Pichia pastoris béng xung dién, 300 pl hon dich duoc trai trén dia
moi truong YPG bo sung 100 pg zeocin/ml. Sau 2 ngdy, mot s6 khuan lac tring moc
trén dia bién nap, duoc chon ngau nhién dé tach DNA ctia ndm va kiém tra sy c6 mat
ctia cac doan gene fg/4 va fgl5 bang PCR.

b
P 1 23 456 78 91011 1213141516 171819 20

. - 2000 — 3

1500 3 1600 bp

i

Hinh 3.43. Dién di d6 DNA téng $6 ciia cdc khudn lac ndm Pichia pastoris sau khi bién nap (2-11) va san pham
PCR ciia cdc khudn lac pGAF4 (13-16) va pGAF5 (17-20).

106



Dién di d6 ¢ hinh 3.43 cho thdy san pham PCR cua cac khuan lac pGAF4 (cac
giéng 13-16) va san pham PCR cia cac khuan lac pGAFS5 (cac giéng 17-20) c6 kich
thudc twong tmg véi kich thude cua cac doan gene fgl4 va fgl5. Didu d6 chimg to su
c6 mat cua cac doan gene noi trén trong té bao nam Pichia duoc bién nap. Nhu vay hé
thong biéu hién nam Pichia pastoris (GS 115) pGAF4 va pGAF5 di duogc xay dung.
3.3.3.3  Biéu hién lipase Fgl4 va Fgl5 tdi t6 hop

Té bao tai to hop thu duoc tir 100 pl dich nudi cay sau cac thoi gian 0; 24; 48; 72;
96; 144 va 168 gio dugc bién tinh va dién di trén gel 12,5% polyacrylamide dé dénh
gia nang suét biéu hién lipase. Két qua dién di protein téng s6 duoc thé hién trén dién

di @ hinh 3.44.

-
Hinh 3.44. Dién di do protein t(fng $6 ciia dich phd té bao ndm Pichia pastoris (4) va cia dich néi (B). Dién di
protein tong s ciia dich biéu hién Fgl4 (2; 3; 4) va Fgl5 (8; 9).

Duya theo dudng chuin Bradford thi ham lugng protein tong sé cua Fgl4 13 0,848
mg/ml dich biéu hién tuoi va cua Fgl5 13 1,206 mg/ml.

03 y= Mau ODso5 mg/ml

0,0809x  Fgl4.1 0,168 0,848
+0,0994 Fgl5.17 0,197 1,206

0.25 -

<
N}
.

OD595nm
o
o

o
-

g
=)
a

o

0 0.5 1 1.5 2 25
BSA (mg/ml)

Hinh 3.45. Puong chudn BSA.
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3.3.3.4 Mot s6 tinh chat cua hai lipase tdi t6 hop Fgl4 va Fgl5

Dich nudi cdy sau 168 gio ciia cac ching tai to hop Pichia pastoris/pGAF4.1 va
Pichia pastoris/pGAFI5.17 c6 hoat tinh lipase dugc ly tam 10 phat voi 10.000 rpm.
Dich ndi dugc str dung dé xac dinh mot s tinh chit cua cac lipase tai to hop Fgl4 va
Fgls.
Co chat ddc hiéu

Pé xac dinh co cht ddc hiéu cho ting lipase, hdn hop phan tng dugc thuc hién 1
gid & 37°C, pH 8,0 v6i cac co chat tong hop khac nhau tir C4 dén C18. Ddi voi Fgl4
thi hoat tinh tuong dbi ctia enzyme ting dan tir 32% ddi v6i C4 va dat cao nhat ddi vai
C12 (100%) nhung dén C18 thi hoat tinh tuong déi ciia né cling chi con 1a 37% (Hinh
3.46). Co chit dic hiéu ddi voi Fgl4 1a C12 va rat cao ddi vai C10 (88%).

Déi voi Fgl5 thi co chét dac hiéu lai
100 - M [

- 1a C8 va hoat tinh dbi voi C6 (86%) va
C12 (92%) ciing rit cao so voi C8. Dé

80 -

60 -

40 1
20 A
0 T

C4 C6 Cc8 Cc10 C12
Sé carbon trong chudi

Hoat tinh twong dbi (%)

tinh ctia cac enzyme tai t6 hop bi€u hién

m m xac dinh cac yéu to6 anh hudng dén hoat
‘ C14 ‘ C16 ‘ C18

Fgl4 va Fgl5 thi co chit duogc st dung

tuong tng la C12 va C8.
Hinh 3.46. Hoat tinh ddc hiéu cua Fgl4 (") va Fgl5

() d6i véi mét s6 co chat ¢é s6 carbon tiv 4 dén 18.
Nhiét do toi thich

Dé xac dinh anh hudng ctia nhiét d6 phan tng 1én hoat tinh cta lipase tai to hop
Fgl4 va Fgl5, nhiét d6 phan tng duoc thay doi tir 4°C dén 70°C con cac diéu kién
khac ctia phan tmg dugc giit nguyén. Do thi hoat tinh tuong dbi cua ca hai enzyme ddi
v6i nhiét d6 thay ddi rat gidng nhau, déu c6 nhiét d6 tdi thich 1a 37°C. O céc nhiét d6
qua cao (70°C) hodc qua thip (4°C) thi hoat tinh giam chi con dudi 30%, diéu nay
cling phut hop vi & nhiét d6 qua cao hodc qua thp thi cau tric cta protein thay doi kéo
theo sy thay doi ctia trung tim hoat dong va cdu hinh khong gian ctia phan tir protein

nén lam gidm hoat tinh emzyme.
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Hinh 3.47. Anh huong cua nhiét do phan wrng toi hoat  Hinh 3.48. Anh huong cua pH phan wng toi hoat tinh
tinh lipase tdi t6 hop Fgl4 (O) va Fgl5 (A). lipase tdi t6 hop Fgl4 (O) va Fgl5 (A).

pH t6i thich

Anh huéng cta pH dén hoat tinh ciia cac lipase tai to hop Fgl4 va Fgl5 dugc thuc
hién & 37°C trong dai pH tir 2 dén 13, ddi vdi cac co chat C12 va C8, tuong tmg (Hinh
3.48). Gidng nhu yéu té nhiét do, dd thi biéu thi mbi twong quan gitta pH phan Gng va
hoat tinh twong d6i cua ca hai lipase tai to hop Fgl4 va Fgl5 rat twong tu nhau (Hinh
3.48).

Ca hai lipase tai to hop Fgl4 va Fgl5 déu ¢6 pH t6i uu & 7. O pH 2 ca hai enzyme
nay déu khong hoat dong va hoat tinh tuong dbi tang dan tir pH 3 dén pH 7. P6i véi
Fgl4 & pH 9, hoat tinh giam han mot nira so véi & pH 7 va dén pH 10 thi enzyme nay
khong con hoat dong nita. Nhung ddi v6i Fgl5, hoat tinh twong di giam dan dén pH

12 van con 4%. DAy 1a hai enzyme hoat dong & ving pH trung tinh.
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3.3.4 Pha bo gene ma hoa lipase
3.34.1  Nhan cassette PHygT

cassette Ba cassette PHygT12 (cua gene
3000'bp > ~— PGEM-T lipase s6 12), PHygT13 (gene lipase sd
1000 bp > 13) va PHygT14 (gene lipase s6 14)
vl dugc dua vao vector nhan dong pGEM-T

Hinh 3.49. Plasmid pGEM-T va cassette sau khi cdt
bang Notl va Pael. c6 kich thude 3100 bp va sau d6 dugc
chuyén vao E. coli DH5a., nudi céy, tach chiét va tinh sach luong 16n plasmid.

Plasmid sau tinh sach duoc cat bang Notl va Pael (hai enzyme trong vector nhan
dong pGEM-T) dé thu luwgng 16n cassette PHygT dung cho bién nap (Hinh 3.49). Bé
¢6 hiéu qua cao cho qua trinh trao ddi chéo va pha bo gene lipase trong F.gramineaum,

cassette PHygT phai duogc cit hoan toan ra khoi vector pGEM-T.

3.3.4.2  Bien nap vao F. graminearum va chon loc cac thé bién nap

Khoang 25 pg DNA cassette dugc ding dé bién nap. Cac dia bién nap duoc u &
28°C khoang 3-4 ngay cho dén khi cac thé bién nap moc (Hinh 3.50).

Céc thé bién nap moc ngoi han 1én 16p agar phu co chira hyg s& dugc cdy chuyén
sang dia moi truong CM c6 bd sung hygromycin voi ndng do 100 pg/ml, 0 & 28°C dé
kiém tra xem thé bién nap c6 khang duoc hygromycin thuc s khong. Néu thuc sy
khang dugc thi sau 3-4 ngay thé bién nap s& moc kin dia (Hinh 3.51). Va tong s6 cac
thé bién nap thu dugc dugc thong ké trong bang 3.13.

Bing 3.13. Két qua bién nap.

Mau Tdng sb cac thé bién nap thu duoc
Fgll12 11
Fgl13 |30
Fgl14 |40

Tiép theo cac thé bién nap sau khi moc kin trén dia CM+Hyg s& dugc chon dong
lai bang cach chuyén sang moi truong SNA dé tao bao tir, sau d6 s& nhit timg bao tir
riéng r&. Thé bao tir s& dugc hinh thanh trén méi trudng t6i thiéu SNA sau khoang 3-4
ngay & diéu kién nhiét do 24°C (Hinh 3.52).
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Hinh 3.50. Cdc thé bién nap moc trén I6p agar phii c6 chira Hyg sau 6 ngay.

Hinh 3.51. Cdc thé bién nap sau 4 ngay cdy chuyén Hinh 3.52. Su hinh thanh bao tir cua F.graminearum
lén dia moi truong CM+Hyg. trén moi truong SNA.

Cac bao tir sau d6 duoc céy tré lai
mdi truong CM+Hyg, u 28°C va trong
khoang 3-5 ngay la moc kin dia (Hinh

53). Chung F.graminearum dai moc ddi

xung toa tron va cd mau trang (Hinh

A B

Hinh 3.53. Hinh dang cua ném F. graminearum dai 53A)’ con thé bien nhap cung co kiéu moc
va thé bién nap doi xtrng toa tron nhung c6 mau do hong
(Hinh 53B). Sy thay d6i mau sac nay 1a do sy ¢6 mit ctia gene ma héa Hyg.
3.3.4.3  Phdn tich thé bién nap bang PCR

Céc thé bién nap sau khi dugc chon dong lai tir cac bao tir va phat trién tot trén moi

truong CM+Hyg dugc dung dé nudi, thu sinh khdi, tich DNA, va kiém tra viéc pha bo
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gene lipase bang cach chay PCR véi cip moi duoc thiét ké dé cau mot doan bén trong
gene lipase c6 kich thudc khoang 500 bp, va cip mdi ndy ciing dugc st dung dé lam
mau do cho viée kiém tra viéc pha bo gene lipase bang lai Southern.
3.34.4  Cdc thé bién nap cia Fgll2

11 thé bién nap ctia Fgl12 duoc tach DNA (Hinh 3.54) va chay PCR kiém tra. Két
qua & hinh 55 cho thay c6 4 thé bién nap bi pha bo gene lipase 1a thé bién nap s6 1, 3,
6, 9.

M1 2 3456 7891011 M1 234567 8 9 HOWtIO011

Hinh 3.54. Pién di do6 DNA. M (marker 3), 1-10. DNA  Hinh 3.55. Pién di d6 san pham PCR kiém tra cdc thé
cdc thé bién nap ciia Fgll2, 11. DNA ciia chiing F. bién nap ciia Fgl12 WT. DNA ching tw nhién F.

graminearum tu nhién. graminearum.

3.3.4.5  Cdc thé bién nap ciia Fgll3
Chon 23 thé bién nap moc tt nhat trén méi truong CM+Hyg trong tong sb 30 thé
bién nap dé tach DNA (Hinh 3.56) va kiém tra viéc pha bo gene lipase s6 13.

M 1 2 366()7 8 9 10 111213 M 1415 16 17 181920 21 22 M 23 Wt
Tl ad

... e b et o ‘--...‘u.‘. L

Hinh 3.56. Pién di do6 DNA. M (marker ), 1-23. DNA cdc thé bién nap ciia Fgl13 WT. DNA chiing dai F.

graminearum.

M 1@Ig4 5 6 7 WtH,0
1000 bp —>B% J M 8 9 10 1] 12 13

s00bp > B - 1000 bp >
500bp >

M 141516 17 18 19 20 Wt H,0
1000 bp >

500bp >

Hinh 3.57. Pién di d6 san pham PCR kiém tra cdc thé bién nap ciia Fgll3

Két qua dién di san pham PCR (Hinh 3.57) cho thiy cac thé bién nap s6 1, 16, 18,
19, 20 da bi pha bo gene lipase. Riéng thé bién nap s 4 va 5 san pham PCR kha mo
(Hinh 3.57A), trong khi luong khuon dua vao dé chay PCR giita cdc mau la tuong
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duong. Hién tuong nay co thé 1a trong qua trinh nghién miu tich DNA d3 bi 1an bot
nghién qua ging tay. Dé chic chan, t6i di tach lai DNA va chay kiém tra PCR lai, két
qué san pham PCR 4m tinh (Hinh 3.57D, lan 1, 4, 5). Nhu vay so b Fgl13 da chon

dugc tong sb 1a 7 thé dot bién.

3.34.6  Cdc thé bién nap cia Fgll4

Mudi hai thé bién nap t6t nhét trong s6 40 thé bién nap duoc nudi ciy va tach
DNA (Hinh 3.58A) va thé bién nap s6 4, 5, 6 d3 bi pha bo gene lipase sb fg//4 (Hinh
3.58B).

19 s‘t. 6

Ml 2 3 45 6WtH30M7 8§ 910 11 12
_--ﬂ---

L - -—

Hinh 3.58. Pién di do6 DNA (A) va san pham PCR (B) ciia cdc thé bién nap Fgll4, M: marker ).
3.3.4.7  Kiém tra cdc thé djt bién bang Southern blot

Dé chic chin, nhitng thé dot bién nay

dugc kiém tra lai bang phwong phap

Southern blot. Trudc tién, mau do cho 3
Hinh 3.59. Pién di do san pham tao mau do 1, 2, 3.

) ) loai gene lipase s 12, 13, 14 duoc tao ra
San pham PCR duwoc gan thém Digoxigenin-11-dUTP;

4. Déi chimg. bang cach nhan mot doan khoang 500 bp
trong tirng gene lipase tir chung goc

F. garaminearum va trong hdn hgp nhan PCR c6 b sung Digoxigenin-11-dUTP (da
dugc gin enzyme) dé 1am du hiéu nhan biét. Hinh 3.59 cho thdy kich thudc cua cac
doan DNA trong phan tng c6 bo sung Digoxigenin-11-dUTP 16n hon so véi trong
phan tmg khong dugc bd sung Digoxigenin-11-dUTP. Piéu d6 ching té Digoxigenin-
11-dUTP d3 gin dugc vao doan DNA.
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Tt ca cac thé bién nap c6 kha nang di bi pha bo gene lipase sau khi kiém tra bang
PCR va mot sb thé bién nap khac c6 san pham PCR duong tinh duoc kiém tra lai bang
Southern blot. Khoang 20 ug DNA tng s dugc cit bang enzyme han ché, chay dién
di trén gel 0,8% agarose dé phan tach thanh cac bang khac nhau. Sau d6 ching dugc
chuyén 1én mang nylon va lai voi mau do dic hiéu da dugc gin Digoxigenin-11-dUTP.

DNA tong sb cua fgl13 dugc xir Iy v6i Xbal (Hinh 3.60A). Theo tinh toan khi xir
1y v&i Xbal, gene lipase fgl13 cta F. graminearum nam trong doan DNA c6 kich
thudc khoang 5200 bp. Hinh 3.60B cho théy rz"mg cac thé bién nap s6 1,4, 5,16, 18,
19, 20 cua Fgl13 c6 kha ning bi pha bo gene lipase sau khi kiém tra bang PCR thi déu
am tinh. Diéu d6 c6 thé khéng dinh mot 14n nira cac thé bién nap $6 1,4,5, 16,18, 20
d3 bi pha bo gene lipase s6 13. Con cac thé bién nap khac van con ton tai gene lipase
va chua bi thay thé boi cassette PHygT nhung van moc dugc trén mdi trudng c6 Hyg,

chung té 1a cassette PHygT da di vao dau do trong hé gene cia F. graminearum.

= - —21000
e ™ -

- _—\54100

200

\3500

Wt 2320 191817109 5 4 3 1 M

Wt232019 181716 95 4 3 1 M
Hinh 3.60. Két qua lai Southern véi cdc thé bién nap ciia Fgll3, (4). Pién di 36 DNA mét s6 thé bién nap ciia
Fgll3 sau khi cdt bang Xbal (B). Két qua lai southern blot

Tuong tu d6i v6i Fgl14, DNA tong s6 cua ba thé bién nap c6 kha nang bi pha bo
gene lipase fgl14 14 4, 5, 6 va mot sb thé bién nap khac c6 két qua PCR duong tinh
dugc cit v6i Xhol (Hinh 3.61A). Theo tinh toan thi gene fgl/4 ctia F. graminearum
nam trong doan DNA ¢6 kich thudc khoang 6200 bp. Va hinh 3.61B cho thay chi co
thé bién nap s 4 va 5 &m tinh. Tuy nhién cac thé bién nap khac lai c6 kich thudc
khoang 1600 bp trong khi theo tinh todn doan DNA phai c6 kich thudc khoang 6200
bp. Gia thuyét dua ra 13 c6 thé hdn hop Xkol d3 bi nhidm mot loai enzyme khac trong
qua trinh lam thi nghiém hodc trong qua trinh nhan 1én trong E.coli, cassette bi djt
bién diém va xuit hién thém diém cit enzyme.

Nhu vay Fgl14 di tao duge 2 thé dot bién khuyét gene lipase s 14.
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Hinh 3.61. Két qud lai southern blot véi cdc thé bién nap ciia Fgll14
3.34.8  Kién nghi
- Lai Southern mau Fgl12, Fgl14
- Lam southern blot ca ba mau Fgl12, Fgl13 va Fgl14 v6i mdi do cua doan
hygromycin dé xem gene Hyg d chén vao dung vi tri dich.
- Danh gia cac thé dot bién khuyét gene lipase trén cdy trong trong diéu kién nha

kinh.

4 Két luan va kién nghi

Két luan phén khoa hoc do phia Vi¢t Nam thuc hién. Céc két luan khac vé dao tao,

hop tac & bao co tom tat.

1. Tur trén ba trim ching vi sinh vat dugc phan 1ap tir cac mau nudc thai, nude 1o
mo, nude thai ra bién, chung t6i da phan 1ap duogc hai ching vi khuan Ralstonia
sp. M1 va ching nAim Geotrichum sp. DTQ-26.3 c6 hoat tinh lipase cao nhét
trong s6 cac chung thu dugc.

2. T6i wu nudi cdy va sinh tong hop lipase tir hai chung Ralstonia sp. M1 va
Geotrichum sp. DTQ-26.3. Tinh sach va d4nh gia cac tinh chat 1y hoa cua hai
lipase tu nhién tir hai ching nay.

3. Nhan dong gene mi héa Gel tir Geotrichum sp. DTQ-26.3, biéu hién cao & P.
pastoris, tinh sach va danh gia cac tinh chit cua lipase Gel tai t6 hop.

4. Nhan dong gene ma héa EstR tir Ralstonia sp. M1, biéu hién & E. coli, tinh
sach va danh gi4 cac tinh chit cua EstR tai to hop.

5. Nhan dong gene ma hoa Fgl4 va Fgl5 tir Fusarium graminearum, biéu hién &

P. pastoris, tinh sach va danh gid cac tinh chét cua Fgl4 va Fgl5 tai t6 hop.

115



6. Pha bo gene ma hoa Fgll2, Fgll3 va Fgll4 thanh cong & Fusarium
graminearum tao ra cac ching F. graminearum hong gene dé nghién ciru chirc
ning ciia cac lipase ndy trong qua trinh xAm nhiém thuc vat.

7. Tao dugc 52 g ché pham lipase tho véi hoat tinh 1635 U/g bot.

Dinh hudng tiép theo
1. Lén men san xut lipase tir ching tai to hop P. pastoris va ing dung vao thudc
da ciing nhu bo sung vao bot giat.

2. Tiép tuc nghién ciru nhitng lipase méi khéc.
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PHU LUC
Trinh tuw P12-Hyg-T12

ATTAATGATGTCGTACTGCGGATCATTGCCGCATGGATAATTCCAGTCAGACGAGGAGATGT
CTTCTCGCTTGCAGTCTTGCATCCGTTTACAGGGGTTGGTTTTGTGTCCTTGGCGAATACGA
GGGAGGATTCCTTGATCCCTGTATCGAGATGCCCGAGGAAGAAGCACATTGATTGGTGAGCA
AAGGCCAACGTCACTGCCAACATTGTCTGTATGAGGGTTTTATCTACATGCAGGTTGACCCT
GTGGGCCGTCAAATCCGATGCCGAAATATTTAAGTGTCAACCAACTATAATTATAAGAGACC
AAGATGTGTTGGGTAAAGGAATAGCCTTGGAATCAAATCAACTGCATGGCTTTATGTCCTGA
TAATTTCGTTCAAGTCTTCATGATTCTCACAGCAAAACACAATGCTCAGACTTGTCATGAAC
CCAACTGTTAAATCCCATGTGCTTAAACTGTGCAGGGTAAGATAACTTCCCAAACTTGTTTA
CTCGCTTACACATGTTCAACATTGTTCACCATACCTACTGCAAACAGGCCTACGTCATGCCT
TGTTATCACCACTCACACTTGACTATGAATGTCATGGTTGGGAGATCTGGTAGGGTTTCTAT
TCCTATGAGAGGAGTAACTTGTTCTAGTCCAGTCATGCTATCCATTAACTCACTTTGTCGCA
CTAAGTAGCATAGACCAAACAGATAGTAGCCAATCCTTTTCCAATCAAGCCTAAGCAATAAA
CCACCTTCCAGATAAAGTGCCAAAAGCGAGAAGTGTGAGTGCCAAGTGATAAGCTTACTTTG
ACTGCCACTATCTAACCGTCCTGTAgggggacagctcttgttcggtcggcatctactctatt
cctttgccctcggacgagtgctggggcgtecggtttccactatcggcgagtacttctacacag
ccatcggtccagacggccgcgcttctgcgggcgatttgtgtacgcccgacagtcccggctcc
ggatcggacgattgcgtcgcatcgaccctgcgcccaagctgcatcatcgaaattgccgtcaa
ccaagctctgatagagttggtcaagaccaatgcggagcatatacgcccggagccgcggcgat
cctgcaagctccggatgcctccgctcgaagtagcgcecgtctgctgctccatacaagccaacca
cggcctccagaagaagatgttggcgacctcgtattgggaatccccgaacatcgcctcgetcc
agtcaatgaccgctgttatgcggccattgtccgtcaggacattgttggagccgaaatccgcg
tgcacgaggtgccggacttcggggcagtcctcggcccaaagcatcagctcatcgagagectg
cgcgacggacgcactgacggtgtcgtccatcacagtttgccagtgatacacatggggatcag
caatcgcgcatatgaaatcacgccatgtagtgtattgaccgattccttgcggtccgaatggg
ccgaacccgctcgtctggctaagatcggccgcagctatcgcatccatggcctccgcgaccgg
ctgcagaacagcgggcagttcggtttcaggcaggtcttgcaacgtgacaccctgtgcacggc
gggagatgcaataggtcaggctctcgctgaattccccaatgtcaagcacttccggaatcggg
agcgcggccgatgcaaagtgccgataaacataacgatctttgtagaaaccatcggcgcagct
atttacccgcaggacatatccacgccctcctacatcgaagctgaaagcacgagattcttcgc
cctccgagagctgcatcaggtcggagacgctgtcgaacttttcgatcagaaacttctcgaca
gacgtcgcggtgagttcaggtggatcaaagggcaggctgctgccctctttcttgtcggagga
ctcgtcaaagtaggccgtcttgcccgagaggtggacgccgggggtgacgggtacgttggtga
tgtcgggatggagtgcagggtgagagctttcttgggaagcgattgaaggtcgectcgggettg
ccgtctgtggtatctgtaggggcgctcatggcgattgtaggctgagcacctgttgcactata
tcaaagggttagatatcgagcttggatccccactgagagtgatgctttgagagagttaatag
acttgaattgaggaatggaaatcgggctgagctcactgctttatatgtgagaaaaggtgatg
agcaggtggtaagaggcagatttttgtggtcggtgctgtgttttgttgggtttgagctaggt
ccggtgagggaggggcaagctaaatagctaccagccctgaggacgtcacagagttttagtag
ttctttttctgccatcggacatgcagctcacgcctagacccaattacaccctttgcgccctc
ccacacatccggccggttggatcattgtcagatacggcagagaaatcgcaacctcggccaag
ggtagccacgattcgaagccgcggagagcaccggagggcgtgaaggtcagcctgggtacctt
ttggtcaagtggtacactagtcaatgctacatcacccacctcgctcccccTGAACTGGAAGC
TATTATGTGCTTTTGACTCGATTAACTGTGTCTCAGAAACAGGGGAATTTCTCCATTCGCAG
CGACTCGGTGATTAGATTATTACCAAGTCATTAATAATACTTGCAAGCCGATAATAATGACC
TGTATTTTTTAAAACTTCTATAGGCTTTATTACCAAGTCCAGCAACTTTACCCCTTCCCACC
CGGCGCCGCCCGTGCTAACCTATTTCCTCGGAATTCTGAAAATAGGATATTCCATACCCGCT
TGCACAGGAATAATATTGAACTTGACATAACTGTCAATATTCTCAGGCTCAAGTGCAATAAA
CGCCAAAGCCGCGTTCTGCTGCTTGGTGCTAACATAGAAGCTTCCCACGGGCAGAACAACCT
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CTCTTATTGTTGTGTTGGTAGTGACAGTGTTCAAGTAGGTACCCTCATACAACTTGGGCTCA
ACGACCGAGGACTCGATAACAAGTGTTTCAAGAGTTTGGCGGAACTCGTAGTCAAGCTTCTC
AACCTTGAGACCGAGGATCTCTAGTCTCTCAGCAACATCGATCCACGTTCTTGGGATGATGT
AAGCCTCGGGTCTCGCCCGGGTAAGGTTTGCAACAGAAGGGGTGGTTCTCTTGAAGTCGATG
GGAACTTGTACAACACTACCATTTCGCTGATCAATCATTGTGAAAGTCCTGTTTTCGGGGAC
ATAAGAGTCGGTGATAACAATGTCTTTATCGCTGTTGATGAAGTCCTCGCGAGCATTTTCAA
CAATGGACTTGACCTTGTCAGCGTTGTCTCTCGCAAGCTCAAGGATAGTTTGGATCTTGATG
AGAGCGGTAGCGACTCGACGCTGGAAATGTTGGTTGGCGATACGAATGCCACGCATCTCAAG
CAGGAAGGAGATGGTCTG
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Trinh ty P13-Hyg-T13

ACGAATTCATACCAGAGGAGGATGAACATTTAATTTCTTTTCAAAGTGTTATATTGGAACGT
TTGGGGGTTAATGTGAGAGAAGTATTCTGTTGGAGGTCTCGGTCACAATGGTTTGGTGTGTG
ATTAATGGTGTGTGGAATAGCCACCTGCTGCAGGCAGATTAGGTAGTAATCAGAAACACATT
GTTGTCAAATACTTCTTTCTCTAAGTTTCATCCGTCTTCAAGTACAACTAGTGAATAAGACT
AGAGTTAGACCAGTATAAATTATAAATGTGTGAGAATCCAAATTGTCTGGTTAATGTCCTGG
TGTTAGCTACCTCAGCATGACCGCCTCTTAGGCTTTGGATGTTGGACAATGTGATGTTACAA
AGTGGAAAACACTTACCCTCAGTATGACTTGATAGTATGCCAGGGTTTAACAGGGTGTATGT
CTTTAAGTTGCACCGTCGGCGAACATTAATTAGGACCACCGAACCGAAGCCGAGGCACCAGG
GACAAACGATGCGGGGAACCAAGGCATACTCTTTTCGTCTAGGGACGACTATAATAAACAAA
TATCGTGGATAAACGTTTCATGACGTACCATCGAAGCCCACTTGGACTACGCCAACGATGCC
GTGAAGCCGCGTAGATCTGGACCCCGCGTCATGTTTCCCCAGGTTTCTCCACGTATTACTGG
CTTAGCTCCACTACCCCAGATCGAAATTGATAAATATTTACCCAGGCAATGGAAAATGTGGT
CCGTCTTCGGCAGCTCTTGTTATATCGCGACTATATAATGATACTCTCAAGGTAACCAATAG
CCAGAACTGATAGTCTTGGCATTCGTGgggggacagctcttgttcggtcggcatctactcta
ttcctttgccctcggacgagtgctggggcgtcggtttccactatcggcgagtacttctacac
agccatcggtccagacggccgcgcttctgcgggcgatttgtgtacgcccgacagtcccggcet
ccggatcggacgattgcgtcgcatcgaccctgcgcccaagctgcatcatcgaaattgecgtc
aaccaagctctgatagagttggtcaagaccaatgcggagcatatacgcccggagccgcggcg
atcctgcaagctccggatgcctccgctcgaagtagcgcgtctgctgctccatacaagccaac
cacggcctccagaagaagatgttggcgacctcgtattgggaatccccgaacatcgectcget
ccagtcaatgaccgctgttatgcggccattgtccgtcaggacattgttggagccgaaatccg
cgtgcacgaggtgccggacttcggggcagtcctcggcccaaagcatcagctcatcgagagcc
tgcgcgacggacgcactgacggtgtcgtccatcacagtttgccagtgatacacatggggatc
agcaatcgcgcatatgaaatcacgccatgtagtgtattgaccgattccttgcggtccgaatg
ggccgaacccgctcgtctggctaagatcggccgcagctatcgcatccatggcctccgcgacc
ggctgcagaacagcgggcagttcggtttcaggcaggtcttgcaacgtgacaccctgtgcacg
gcgggagatgcaataggtcaggctctcgctgaattccccaatgtcaagcacttccggaatcg
ggagcgcggccgatgcaaagtgccgataaacataacgatctttgtagaaaccatcggcgcag
ctatttacccgcaggacatatccacgccctcctacatcgaagctgaaagcacgagattcttc
gccctccgagagctgcatcaggtcggagacgctgtcgaacttttcgatcagaaacttctcga
cagacgtcgcggtgagttcaggtggatcaaagggcaggctgctgccctctttcttgtcggag
gactcgtcaaagtaggccgtcttgcccgagaggtggacgccgggggtgacgggtacgttggt
gatgtcgggatggagtgcagggtgagagctttcttgggaagcgattgaaggtcgctcgggct
tgccgtctgtggtatctgtaggggcgctcatggcgattgtaggctgagcacctgttgcacta
tatcaaagggttagatatcgagcttggatccccactgagagtgatgctttgagagagttaat
agacttgaattgaggaatggaaatcgggctgagctcactgctttatatgtgagaaaaggtga
tgagcaggtggtaagaggcagatttttgtggtcggtgctgtgttttgttgggtttgagctag
gtccggtgagggaggggcaagctaaatagctaccagccctgaggacgtcacagagttttagt
agttctttttctgccatcggacatgcagctcacgcctagacccaattacaccctttgcgccc
tcccacacatccggccggttggatcattgtcagatacggcagagaaatcgcaacctcggceca
agggtagccacgattcgaagccgcggagagcaccggagggcgtgaaggtcagcctgggtacc
ttttggtcaagtggtacactagtcaatgctacatcacccacctcgctcccccCAGAAATATT
AAGGCCATCAGGTCTAAACCTCTAAAATCAAAACCCTTGTCACAATGATGGATCCTGAAGCG
ATCGGCCTCATGTTGCTCGTCACCACTTCGGGACGGGTGAGAGGATACAGTGGATGGAACTG
TTTATACTTCAAATCGCTCAGTCGGAAACGGCTCAGTATTACTTAATTTCAACTTCCAGGTT
CTAGTACAACATTACCAGATGCTCTTCCTCGATCGGCATCATATTGCTTTTGTAGCGAATCG
GTTATATGAGGTCACCAACTTGTATGTTAGGCGAACAAGAAGAAGTTCGGCGGAAACTCCAA
CCTACCGAAGCACCTCATAAGCTTTACGACTATGCCCGTAAAGGCTACATTGAATAACGATC
GCCTAATGATGTAGGGTAATATGCAGCTGTTATGGCGTATCGCCGATGAAATTAGACGAGTA
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TCTTGCATGGATGGCATCGATCTACCGTAGATTGCACGCACGAGCTTAAATTAGTTGACACA
CTTAGATACACTTGTTGTGAAACGAGAAATCCATGCTTATACTATTGCAAACATAACTTGGT
TTTCAACGTATAAGAATGAGCCTTTTTTTGACTGGCTTTACCAGTGCACTATCGGAGGTTAG
TCGGACAGCTGCCTGAAAGTTTCGGGTCCCGTTTTCCTGGATCTCATCTTCCGATCCGAGAG
CGAAGCGGTCTGTTCAATGTGCAAGTGCAGGGGTTCCTTTGCCATGAGAATTAAGTTCTTGC
TGAGCTCAATGACGGATAAAACGGAAAGAGT
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Trinh tw P14-Hyg-T14

TGTGACCTTTGACGAGTTGGTTTGTTTCCGGTTGTCCAGGGTAGCCAAAGTTCAACAGTGCT
GGATAGCGGTTTCTTGCCACGCCTGAGCGTCATCACTATGGACTGACTCCAAGCCACAATAA
GCGAGATATTATTAAACAAGACATGATGCAAATGTCTTGCTAGTCATCCATCAAGACACCTC
GGCTTTGACTTACCTAGTGGGTAGCAGAAAAGTTGGCCTCCTAAGTCTTAGGGTATAAAAAT
AAGTATTCTAAGAAGCTTAGTCTAAGAGCCATAAGATGTCCTAATAATTTTGTCTCTTATGC
TCCTGGCGATCAATTTTTCTAATACCCTGAGGCTTACACGTCCGGATATGCAAATGCCCATA
TTACAAGTCAAAGCTGAGGCTCTGGCCTAAACTACTTTAAGCTTCATGTTGCGCTACCCTTG
TATCGTCAGTGCCAGGATATTTAAACTCAACCAATAAGCAGAGTCGCAAAATGTAACCCGAT
GGAGTAAGGTCAATATCGCCTCGACGGCTTGCCCAGACCTCACGATGACTCTGGTTTGTTAT
TGGCTACTTAATGATCTTTGAAGATCGCTGTTCGTGATGTCAAGCTCAACGACACAGCCTTG
CTCCTCCGCTAAAGATGCCAAGCCAAGGTATGATGCTGGCTTATACCCACTGCGGAATGAGT
GTAAGGTAAGCTGTCAGGCTGTTGACGATGTGGTCGAGGCTTGGGATATTCTATATAACGAG
CCTCATGTCCTGTCTTCCATTgggggacagctcttgttcggtcggcatctactctattcctt
tgccctcggacgagtgctggggcgtcggtttccactatcggcgagtacttctacacagccat
cggtccagacggccgcgcttctgcgggcgatttgtgtacgcccgacagtcccggectceccggat
cggacgattgcgtcgcatcgaccctgcgcccaagctgcatcatcgaaattgccgtcaaccaa
gctctgatagagttggtcaagaccaatgcggagcatatacgcccggagccgcggcgatcctg
caagctccggatgcctccgctcgaagtagcgcgtctgctgctccatacaagccaaccacggce
ctccagaagaagatgttggcgacctcgtattgggaatccccgaacatcgcctcgctccagtc
aatgaccgctgttatgcggccattgtccgtcaggacattgttggagccgaaatccgcgtgcea
cgaggtgccggacttcggggcagtcctcggcccaaagcatcagctcatcgagagcctgcgcg
acggacgcactgacggtgtcgtccatcacagtttgccagtgatacacatggggatcagcaat
cgcgcatatgaaatcacgccatgtagtgtattgaccgattccttgcggtccgaatgggccga
acccgctcgtctggctaagatcggccgcagctatcgcatccatggcctccgcgaccggctge
agaacagcgggcagttcggtttcaggcaggtcttgcaacgtgacaccctgtgcacggcggga
gatgcaataggtcaggctctcgctgaattccccaatgtcaagcacttccggaatcgggagceg
cggccgatgcaaagtgccgataaacataacgatctttgtagaaaccatcggcgcagctattt
acccgcaggacatatccacgccctcctacatcgaagctgaaagcacgagattcttcgccctc
cgagagctgcatcaggtcggagacgctgtcgaacttttcgatcagaaacttctcgacagacg
tcgcggtgagttcaggtggatcaaagggcaggctgctgeccctctttcttgtcggaggactcg
tcaaagtaggccgtcttgcccgagaggtggacgccgggggtgacgggtacgttggtgatgtc
gggatggagtgcagggtgagagctttcttgggaagcgattgaaggtcgctcgggcttgecgt
ctgtggtatctgtaggggcgctcatggcgattgtaggctgagcacctgttgcactatatcaa
agggttagatatcgagcttggatccccactgagagtgatgctttgagagagttaatagactt
gaattgaggaatggaaatcgggctgagctcactgctttatatgtgagaaaaggtgatgagca
ggtggtaagaggcagatttttgtggtcggtgctgtgttttgttgggtttgagctaggtccgg
tgagggaggggcaagctaaatagctaccagccctgaggacgtcacagagttttagtagttct
ttttctgccatcggacatgcagctcacgcctagacccaattacaccctttgcgccctcccac
acatccggccggttggatcattgtcagatacggcagagaaatcgcaacctcggccaagggta
gccacgattcgaagccgcggagagcaccggagggcgtgaaggtcagcctgggtaccttttgg
tcaagtggtacactagtcaatgctacatcacccacctcgctcccccGCCCTTCCATAGACAT
ACCTCTAATAAAATATAATTACACTAATACTCTTCATAAAGGTAGATTTGTGACAATGAGCC
TCTACCTTGGCCGCTTCTCATACATCATTGCTGAGCCAATCAGTCTCGTCGTACACAGCTGA
GGGGAGCACTTGGGTTTTAAGGTTATAAAATTTCTTCATCAAGAGATTAGTAACTGGAAATA
GAAGAAAAGACAGTCTCGTGATGCACGAGAGGTGCTCCTTGTTGTACTAGTCCAGGATCCAA
GCTTTGGTCAAGAACTTGCCGACACAAGTTTGTCCCACGTCCGCATCCGGAATCCGAGCTCA
CCACGACACCAAGTGCGACGTTTGCCATGCTTCATCTGGCGAAGGATAGGCGAACAGACTAG
ACTTACTTTGTGTTTCCTCAGCGACCAGAGTCTCGGCAGTACATGCCGCGGGAAGGGTGTGA
GTTTGTTAATATAAGAAGCGACGGCCGTATTCCATTAAACGAAGTTTGTCTAGCAGGATTGT
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TGGTACATTTGCATTCACCATATTGCCATCATCAATCAACGAATGCCGTCAAGTGAATTGAC
GCAACGTATCTTTCTACCATTGTCTAAGACACCCACCATCGCAACCGAAAACGGAACACGAT
GCTATTCACAACAACCCTTATCAGCATTGCATCTCTCTGCCTCGCAAAAGAAGTCACTAAAA
ACCGCAATACCGAACCAGACGCCATCATAGACCA
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. 1: EF025

925. Reports

Features
Sequence
LOCUS

2006
DEFINITION

ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE
AUTHORS
TITLE
JOURNAL

REFERENCE
AUTHORS
TITLE
JOURNAL

Viet

FEATURES
sourc

rRNA

ORIGIN

61
121
181
241
301
361
421
481
541

//

EF025925

588 bp

Geotrichum sp. DT...[gi:116563959]

DNA

linear

Links

PLN 29-0CT-

Geotrichum sp. DTQ-LP20.11 26S ribosomal RNA gene, partial

sequence.

EF025925

EF025925.

1 GI1:116563959

Geotrichum sp. DTQ-LP20.11
Geotrichum sp. DTQ-LP20.11

Eukaryota;

Fungi; Dikarya; Ascomycota; Saccharomycotina;

Saccharomycetes; Saccharomycetales; Dipodascaceae; mitosporic
Dipodascaceae; Geotrichum.
1 (bases 1 to 588)
Quyen,D.T., Nguyen,T.T. and Dao,T.T.
Screening microbials degrading fats and oils
Unpublished

2 (bases 1 to 588)
Quyen,D.T., Nguyen,T.T. and Dao,T.T.
Direct Submission

Submitted (25-SEP-2006) Enzymology,

Instiute of Biotechnology,

Vietnamese Academy of Science and Technology, 18 Hoang Quoc

Road, Distr. Caugiay, Hanoi 10600, Vietnam

e

gcatatcaat
gcggcaaaag
cttgagagcg
atctattctc
tgggaggtaa
gtgaaggaaa
agggaagggt
tcagcagtac
ttcggagtgt
aggaccttgg

Location/Qualifiers

1..588

/organism="Geotrichum sp. DTQ-LP20.11"
/mol_type=""genomic DNA"
/strain="DTQ-LP20.11"
/db_xref=""taxon:408247""

<1..>588

/product="26S ribosomal RNA™"

aagcggagga
ctcaaatttg
gattaaagtc
attgtaagat
attccttcta
gatgaaaagc
attgaatcag
taggccaagg
tatagcctac
cataatgatt

aaagaaacca
aaatcggcca
tgttggaaca
actttcgaag
aagctaaata
actttgaaaa
acttggtgct
tggggtgttt
tttcatagct
ctataccgcc

acagggattg
ccaggtcgag
cagcgcctta
agtcgagttg
ttgacgagag
gagagtgaaa
gttgttcaac
gggagtgaaa
cctcaggcgce
cgtcttgaaa

ccttagtaac
ttgtaatttg
gagggtgaca
tttgggaatg
accgatagcg
aagtacgtga
tgtgtttcgg
aagaagttgg
ctcaggactg
cacggacc

ggcgagtgaa
tagattgtat
gccccgtaaa
cagctctaag
aacaagtact
aattgttaaa
cacagtgtac
aacgtaactc
cgcttcggeca
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1: EF061458. Reports

Geotrichum sp. DT...[gi:116563957] Links

Features
Sequence
LOCUS
2006
DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE
AUTHORS
TITLE

JOURNAL
REFERENCE
AUTHORS
TITLE
JOURNAL

Viet

FEATURES
source

cos

EF061458 1632 bp MRNA linear PLN 29-0CT-

Geotrichum sp. DTQ-26.3 lipase mRNA, partial cds.
EF061458
EF061458.1 GI1:116563957

Geotrichum sp. DTQ-26.3

Geotrichum sp. DTQ-26.3

Eukaryota; Fungi; Dikarya; Ascomycota; Saccharomycotina;
Saccharomycetes; Saccharomycetales; Dipodascaceae; mitosporic
Dipodascaceae; Geotrichum.

1 (bases 1 to 1632)

Quyen,D.T., Nguyen,S.L.T. and Dao,T.T.

Gene cloning, sequencing, expression and characterization of a
lipase gene from Geotrichum sp. DTQ-26.3

Unpublished

2 (bases 1 to 1632)

Quyen,D.T., Nguyen,S.L.T. and Dao,T.T.

Direct Submission

Submitted (13-0CT-2006) Enzymology, Instiute of Biotechnology,
Vietnamese Academy of Science and Technology, 18 Hoang Quoc

Road, Distr. Caugiay, Hanoi 10600, Vietnam
Location/Qualifiers
1..1632
/organism="Geotrichum sp. DTQ-26.3"
/mol_type="mRNA"
/strain="DTQ-26.3"
/db_xref=""taxon:389671""
<1..>1632
/codon_start=1
/product=""lipase"
/protein_id="ABJ99978.1"
/db_xref="G1:116563958"

/translation="QAPTAVLNGNEV I SGVLEGKVDTFKG I PFADPPVGDLRFKHPQP
FTGSYQGLKANDFSSACMQLDPGNAFSLLDKVVGLGKILPDNLRGPLYDMAQGSVSMN
EDCLYLNVFRPAGTKPDAKLPVMVWIYGGAFVFGSSASYPGNGYVKESVEMGQPVVFV
SINYRTGPYGFLGGDAITAEGSTNAGLHDQRKGLEWVSDN IANFGGDPDKVMIFGESA
GAMSVAHQLVAYGGDNTYNGKQLFHSAILQSGGPLPYFDSTSVGPESAYSRFAQYAGC
DTSASDNDTLACLRSKSSDVLHSAQNSYDLKDLFGLLPQFLGFGPRPDGN I 1PDAAYE
LYRSGRYAKVPY ITGNQEDEGT I LAPVAINATTTPHVKKWLKY ICSQASDASLDRVLS
LYPGSWSEGSPFRTGILNALTPQFKRIAAIFTDLLFQSPRRVMLNATKDVNRWTYLAT
QLHNLVPFLGTFHGSDLLFQYYVDLGPSSAYRRYFISFANHHDPNVGTNLQQRDMYTD
AGKEMLQIHMIGNSMRTDDFRIEGISNFESDVTLFG™
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ORIGIN

//

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621

caggccccca
gttgatacct
cacccccagc
tgtatgcagc
aagattcttc
atgaatgagg
aagctccccg
taccctggta
tccatcaact
ggcagcacca
attgccaact
atgagtgttg
cttttccact
gttggtcccg
agtgataatg
cagaactcgt
cccagacccg
tacgccaagg
gttgctatta
caggcttctg
ggttcaccat
gccattttca
gacgtcaacc
actttccatg
taccgccgcet
caacagcggg
aactctatga
actctcttcg

cggccgttct
tcaagggaat
ctttcactgg
ttgatcctgg
ctgataacct
actgtctcta
tcatggtttg
acggctacgt
accgtaccgg
acgctggtct
ttggtggtga
ctcaccagct
ctgccattct
agagtgccta
acactctggc
atgatcttaa
acggcaacat
ttccctacat
atgctaccac
acgcttcgct
tccgeactgg
ctgatttgct
gctggactta
gcagtgatct
actttatctc
atatgtacac
gaactgacga
gt

taatggcaac
cccatttgct
atcctaccag
caatgccttt
tagaggccct
ccttaacgtt
gatttacggt
caaggagagt
cccctatgga
gcacgaccag
tcccgacaag
tgttgcctac
tcagtctggc
cagcagattt
ttgtctccge
ggacctgttt
tattcccgat
tactggcaac
tactccccat
tgatcgtgtt
tattcttaat
gttccagtct
ccttgccacc
tctttttcaa
gtttgccaac
tgatgcaggc
ctttagaatc

gaggtcatct
gaccctcctg
ggtcttaagg
tctttgcttg
ctttatgaca
ttccgeccecg
ggtgcctttg
gtggaaatgg
ttcttgggtg
cgcaagggtc
gtcatgattt
ggaggtgaca
ggtcctcttc
gctcagtatg
agcaagtcca
ggtctgctcc
gccgcttatg
caggaggatg
gttaagaagt
ttgtcgetct
gctcttaccc
cctcgtcgtg
cagctccata
tactacgtgg
caccacgacc
aaggagatgc
gagggaatct

ctggtgtcct
ttggtgactt
ccaacgactt
acaaagtagt
tggcccaggg
ctggcaccaa
tgtttggttc
gccagcctgt
gtgatgccat
tcgagtgggt
tcggtgagtc
acacctacaa
cttactttga
ccggatgtga
gcgatgtctt
ctcaattcct
agctctaccg
agggtactat
ggttgaagta
accccggctc
ctcagttcaa
ttatgcttaa
acctcgttcc
accttggccc
ccaacgttgg
ttcagattca
cgaactttga

tgagggcaag
gcggttcaag
cagctctgct
gggcttggga
tagtgtctcc
gcctgatget
ttctgcttct
tgtgtttgtt
caccgctgaa
tagcgacaac
cgctggtgcc
cggaaagcag
ctctacttct
caccagtgcc
gcacagtgcg
tggatttggt
cagcggtaga
tcttgcccce
catttgtagc
ttggtcggagy
gcgcattgct
cgctaccaag
atttttgggt
atcttctgct
taccaacctc
tatgattggt
gtctgacgtt
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1: DQ640273. Reports Geotrichum sp. DT...[gi:108863311]
Features
Sequence
LOCUS DQ640273 588 bp
2006
DEFINITION
sequence.
ACCESSION DQ640273
VERSION DQ640273.1 GI1:108863311
KEYWORDS -
SOURCE Geotrichum sp. DTQ-26.3
ORGANISM Geotrichum sp. DTQ-26.3
Dipodascaceae; Geotrichum.
REFERENCE 1 (bases 1 to 588)
AUTHORS
TITLE
Geotrichum sp. 26.3
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 588)
AUTHORS
TITLE Direct Submission
JOURNAL  Submitted (15-MAY-2006) Enzymology,
Viet,
Distr. Caugiay, Hanoi 10600, Vietnam
FEATURES Location/Qualifiers
source 1..588
/organism=""Geotrichum sp. DTQ-26.
/mol_type=""genomic DNA"
/isolate="26.3"
/db_xref=""taxon:389671"
rRNA <1..>588
/product="26S ribosomal RNA"
ORIGIN
1 gcatatcaat aagcggagga aaagaaacca
61 gcggcaaaag ctcaaatttg aaatcggcca
121 cttgagagcg gattaaagtc tgttggaaca
181 atctattctc attgtaagat actttcgaag
241 tgggaggtaa attccttcta aagctaaata
301 gtgaaggaaa gatgaaaagc actttgaaaa
361 agggaagggt attgaatcag acttggtgct
421 tcagcagtac taggccaagg tggggtgttt
481 ttcggagtgt tatagcctac tttcatagct
541 aggaccttgg cataatgatt ctataccgcc
//

DNA

linear

Links

PLN 19-JUN-

Geotrichum sp. DTQ-26.3 26S ribosomal RNA gene, partial

Eukaryota; Fungi; Dikarya; Ascomycota; Saccharomycotina;
Saccharomycetes; Saccharomycetales; Dipodascaceae; mitosporic

Quyen,D.T., Dao,T.T., Nguyen,S.L.T. and Truong,T.B.H.

Cloning, expression and characterization of a lipase from

Quyen,D.T., Dao,T.T., Nguyen,S.L.T. and Truong,T.B.H.

Institute of Biotechnology,

Vietnamese Academy of Science and Technology, 18 Hoang Quoc

acagggattg
ccaggtcgag
cagcgcctta
agtcgagttg
ttgacgagag
gagagtgaaa
gttgttcaac
gggagtgaaa
cctcaggcgce
cgtcttgaaa

ccttagtaac
ttgtaatttg
gagggtgaca
tttgggaatg
accgatagcg
aagtacgtga
tgtgttttgg
aagaagttgg
ctcaggactg
cacggacc

ggcgagtgaa
tagattgtat
gccccgtaaa
cagctctaag
aacaagtact
aattgttaaa
cacagtgtac
aacgtaactc
cgcttcggeca
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1: AY320282. Reports Ralstonia mannito...[gi:37136567] Links
Features
Sequence
LOCUS AY320282 1567 bp DNA linear BCT 21-DEC-
2006
DEFINITION Ralstonia mannitolilytica strain M1 esterase gene, complete
cds.
ACCESSION  AY320282
VERSION AY320282.1 GI1:37136567
KEYWORDS -
SOURCE Ralstonia mannitolilytica
ORGANISM Ralstonia mannitolilytica
Bacteria; Proteobacteria; Betaproteobacteria; Burkholderiales;
Burkholderiaceae; Ralstonia.
REFERENCE 1 (bases 1 to 1567)
AUTHORS Quyen,D.T., Dao,T.T. and Thanh Nguyen,S.L.
TITLE A novel esterase from Ralstonia sp. M1: Gene cloning,
sequencing,
high-level expression and characterization
JOURNAL  Protein Expr. Purif. 51 (2), 133-140 (2007)
PUBMED 16893659
REFERENCE 2 (bases 1 to 1567)
AUTHORS Quyen,T.D., Tuyet,T.T., Kim,K.H., Oh,K.T. and Lee,K.J.
TITLE Gene cloning, expression and characterization of a novel
esterase
from Ralstonia sp. M1
JOURNAL  Unpublished
REFERENCE 3 (bases 1 to 1567)
AUTHORS  Quyen,T.D., Tuyet,T.T., Kim,K.H., Oh,K.T. and Lee,K.J.
TITLE Direct Submission
JOURNAL  Submitted (10-JUN-2003) Institute of Biotechnology, 18 Hoang
Quoc
Viet Road, Caugiay, Hanoi 10600, Vietnam
FEATURES Location/Qualifiers
source 1..1567
/organism="Ralstonia mannitolilytica"”
/mol_type=""genomic DNA™"
/strain="M1"
/db_xref=""taxon:105219"
CDS 587..1549

/codon_start=1
/transl_table=11
/product=""esterase"
/protein_id="AAQ83881.1"
/db_xref="G1:34979720"

/translation="MIQTVLIAVALVIAAPVAFTFVIARRVTKAFPPEGKFIDIGADR
VHYTDRGQGPAIVFVHGLCGNLRNFAYLDLERLAQSHRV 1V IDRPGSGRSLRGAASTA
NTYAQARTVAQCIQKLGLDQPVLVGHSLGGATALAVGLNHPQSVRRLALVAPLTHNEH
APPGAFKGLALTSPLARRLVSWTLAVPLS ILNSRKAITAAVFAPEAMPEDFPFKGGGLL
GLRPHVFYAASSDLVAAPEDLPDMERRYASMTVPVDVLYGRGDR ILNVKRQGEALKQK
LERVNLRVVDGGHMLPVTQPALTTDWILGVAAAVP IQAEAAASA™
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ORIGIN

//

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561

gatccgegec
cctgcagctc
caagctgaag
tgacaccgtg
cggctacacc
gctgctgaac
ggccatggge
catcctgcca
cctgatgatg
gcaaccgatg
cctgattgcc
gcgcegtaacc
acactacacc
cctgcgcaac
gatcgaccgg
cgcgcaggca
ggtcgggcac

ggttcgtcgg
gttcaagggc

cgttccgctg
catgccggag
ctatgcggca
ctatgcctcg
cgtcaagcgc
tgacggeggg
tgtggccgcec
ccagatc

ggcaaggcgt
aagagcggcg
gtgctgggtg
tcctacaagg
aacgcgtcgt
cacatgcgct
cgcgagecgg
aagcagggca
ctgaagttcg
ggcgeggeac
gtcgcgeteg
aaggcgtttc
gaccgcggec
ttcgectacc
cccggctecg
cgcacagtcg
tcgctgggeg
cttgcgcetcg
ttggcgttga
tcgatcctca
gatttcccgt
tcgtcggatc
atgacggtgc
cagggcgaag
cacatgctgc
gcggtgeccca

cgatcgccac
agcatctcga
gggcgtccat
gcatgatgta
ggacgctcaa
cgggcggett
ccgtcgatct
cgaagcagcc
gctcgetggce
aagccgctta
tgatcgcagc
cgcccgaagg
agggtcctgce
tcgatctgga
gacgctcgct
cccagtgcat
gtgcgatcgce
ttgcgecget
cgtcgecget
actcgcgcaa
tcaagggcgg
tcgtggecge
ccgtcgacgt
cgctcaagca
ccgtgacgca
tacaagccga

cgatgaaatc
tgcagacgtg
cagcgtcgac
cagcggcgtg
ggccgagctg
cgacacctgc
gacgtcggge
gtggaagtcg
tgacagcgcc
acgtcacggg
gceggtggeg
caagttcatc
catcgtgttc
gcggetggeg
gcgeggggcy
ccaaaaactg
gctggeggtg
cacgcacaac
ggcgcgeagg
ggcgattgca
cggcctgctg
gccggaagac
gctgtacggc
gaagctcgag
gcccgegetg
agccgecgeg

gceccgettca
gtcgtcacgg
ggacgtgcgg
ccgaacctgg
atcgcgcagt
atgccgegtce
tatatccagc
tatcagaatt
atgcagttcg
ggcatcgtga
ttcacctttg
gatatcgggg
gtgcatggcc
caatcgcacc
gcctcgacgg
ggcctcgacc
gggctgaatc
gagcacgcgc
ctggtgtcgt
gccgtgtttg
gggctgegtce
ctgcccgaca
cggggcgacc
cgcgtgaacc
acgacggact
tcagcctagce

ctcccgeegg
ccacggggct
tgaacctggc
cgtcgtcgtt
acgtgtgccg
tggacgatga
gtgctgccag
acgcgcgtga
agcgccgcegce
tccagaccgt
tcatcgcacg
ccgaccgcegt
tatgcggaaa
gcgtgatcgt
cgaacatata
aaccggtgct
atccgcagtc
cgcccggtgce
ggacgctgge
cgcccgaggce
cgcacgtgtt
tggaacgccg
gcatcctgaa
tgcgggtggt
ggatactcgg
cgcgccgeac
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