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BIEU HIEN GEN MA HOA LIPASE (LIPA) TU CHUNG BACILLUS SUBTILIS FS2
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TbM TAT

Gen ma hoa lipase A (/ipA) cua chung B. subtilis FS2 phan lap tir ngudn nuéc mim cia Viét Nam
duge tich dong dya vao k¥ thuit PCR. Mot doan DNA chita toan bd khung doc mé& (ORF) ma héa lipase
A véi kich thuéc 543 bp dugc tdch ddng bai vector pBlueScriptSK(+) trong té bao E. coli DHS5a. Poan
gen mi héa lipase A dugc thu lai tir plasmid tai t5 hop pBlueLipA sau khi xir Iy plasmid nay bing hai
enzyme cét han ché BamHI va Xhol. Doan gen nay dugc dua vao vector biéu hién pET22b(+) tao thanh
plasmid t4i t& hop pETLipA va duge bién nap vio té bo £. coli BL21. Dong khudn lac mang gen ngoai
lai duge lya chon va nubi cdy trong méi trudng LB véi 1 mM chét cam tmg IPTG. Lipase A tai tb hgp ¢6
kich thudc khoang 24 kDa dugce biéu hién & dang protein ngoai bao sau 2 h cam (g va biéu ‘hién manh
nhét sau 5 h v6i ndng d6 protein twrong img khoéng 0,5 mg/ml. Protein téi 16 hop cé chira 6 gbc histidine
(His) v&i pI 9,2 dugc tinh sach qua ¢dt sic ky Ni** HiTrap 5 ml. San phim protein tinh sach dugc kiém
tra hoat tinh enzyme trén dia thach c6 chira 0,1% tributyrin. Hoat tinh riéng cia enzyme dugce xé4c dinh 13

19.814 U/mg.

Tir khéa: Bacillus subtilis FS2, biéu hién gen, lipase A, tinh sach protein, lipA 16i 16 hop

MG PAU

Lipase (triacylglycerol acylhydrolase, EC
“3.1.1.3) 1a mdt enzyme xic tdc cho sy thuy phéin
triacylglycerol thanh glycerol va céc acid béo. Ddng
théi enzyme nay con c¢é kha niing tham gia vao céc
qué trinh tong hgp tao nén ester va cdc qué trinh
ester hoa. Chung c6 kha niang hoat déng bén vimg
trong mbi trudmg ¢6 nhiét dd cac va dung mdi hi
co (Bornscheuer ef al., 1994). Do vdy, lipase ¢6 tiém
nang ng dung rong rdi trong nhidu nganh cdng
nghiép nhur céc qua trinh xir 1y cac hop chit hiru co,
san xudt chit tay rira, qua trinh téng hop cac hop
chit b& mit, céng nghiép hoa dau cong nghiép thyre
phﬁm céng nghiép san xudt glay, cong nghi¢p my
phdm va dic biét trong nganh dugc phdm (Soberon
et al., 1994; Rohit ef al., 2001, Jaeger et al., 2002),

Lipase phan b4 réng rai trong ty nhién & ca déng
vit, thue vit va vi sinh vét nhung chi c6 lipase cua vi
sinh vt md&i cé glé trj Ung dung trong ca'lc nganh
cong nghiép. Cac vi sinh vat ¢é kha ning téng hop
lipase bao gém vi khuin, nim méc, ndm men va
actinomyces dugc tim thdy & nhidu noi khic nhau
nhu trong ric thai cong nghiép, cac nha may xir ly
diu, cdc ving dét bi nhidm dau, cic loai hat chira
du va & cac viing sudi nudc néng (Coolbear, 1992;
Errtting, Eibl ef al., 1994; Haki ef al., 2003).

Hién nay, lipase thuong mai dang dugc san xuét

lugng 16n trén quy md cong nghiép va dic biét dugc
sir dung nhiéu trong cdng nghiép san xudt chét tdy
rira. Ngoai ra, lipase cén cé thé thity phan acid béo
khéng no nhur astaxanthine, methyl ketone,
decalactone tao huong trong cong nghiép ché bién
thuc phim nhu bo, chocolate, sita va trong 36 ubng
hoa qua. Do tim quan trong va ing dung rong rii
cua lipase trong cac nganh cong nghiép nén cac
nghién citu tim nguon lipase méi va san xudt vai gia
thanh ré dang duoc quan tim.

Trong cong trinh ndy chiing t8i trinh bay két qua
bidu hién gen lipase A clia ching Bacillus subtilis
FS2 trong E. coli BL21 véi muye dich nghién ciu vé
ddng hoc va cac thube tinh cia nd.

VAT LIEU VA PHUQONG PHAP
Vit li¢u
~ Mbi truomg LB ddc c6 chira ampicillin va co
chit 0,1% tributyrin (Sigma, M¥). _
Cot sic ky 4i luc HiTrap 5 ml (Amersham, M#§).

Chiing vi khudn B. subrilis FS2 do TS. T6 Kim
Anh, Trudmg Pai hoc Bach khoa, Ha Noi cung cap.

Chung vi khudn E. coli DH5a (endAl recAl
hsdR17 supE44 gypA96 thi-1 reld] AlacU169 (280
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lacZAM15Y) ding trong thi nghiém tach dong gen.

Chiing vi khudn £. coli BL21(DE3) ding trong
thi nghiém biéu hién gen.

Cdp méi dimg cho nhdn va tach dong gen lipA
Primer F:

AATGGATCCCGCTGAACACAATCCAGTCGTTA
BamHI1

Tm = 58;
Primer R:

AATCTCGAGATTCGTATTCTGGCCCCCGCCG
Xhol

Tm = 63.
Phuong phip
Tdch chiét DNA k¢ gen ciia B. subtilis FS2

DNA hé gen cla B. subtilis FS2 duge tach chiét
nhy d4d md ta trudc ddy (Phung Thu Nguyet ef al,
2005).

K7 thugt PCR

Poan gen lip4 cé kich thudc khoang 0,6 kb
dugc nhan 1én bing k¢ thuit PCR tir DNA hé gen
cua B. subtilis FS2 véi cic doan mdi duge thiét ké
‘thém céc dlém cét BamHI va Xhol dé thujn lgi cho
qua trinh cit ndi gen lipA tir vector tach dong sang
vector biéu hle;n Chu trinh nhiét cia phan rng gom:

94°C:10 phit dé bién tinh DNA hé gen, tiép theo 13
25 chu ky nhiét gdm: 94°C: 1 phit; 55°C: 45 gidy;
72°: 50 gidy, hoan thién qua trinh kéo dai chudi &
72°C trong 5 phiit va gift miu & 4°C.

Thiét ké vector biéu hién pETLipA

Vector pBlueScriptSK(+) va san phim PCR sau
khi dugc xir ]y bing hai enzyme han ché BamHI va
Xhol dugc ndi véi nhau nhy T4 DNA ligase tao
thanh plasmid ti t6 hgp pBlueLipA. San phdm cia
phén ing ndi ghép DNA dugc bién nap vao té bao E.
coli DH50. dé nhédn déng va chon loc plasmid téi td
hgp. Plasmid pBlueLipA dugc xir Iy bing BamHI va
Xhol @é thu doan gen JipA c6 kich thudc 0,6 kb.
Doan gen ndy dugc gin vao vector biéu hién
pET22b(+) tao nén plasmid t4i t6 hgp pETLipA.
‘Trinh ty cia doan gen /ip4 trong plasmid téi td hop
duoc xac dinh bing may x4dc dinh trinh ty gen ty
dong ABI Prism 3100 DNA Sequencer va b hoa
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chit Thermo Sequenase Cycle Sequecing Kit
{Amersham Pharmacia Biotech).

Biéu hign gen lipA trong t¢ bao E. coli BL2I
(DE3)

Boan gen lipA vé&i kich thude 0,6 kb sau khi
duge nhén déng trong vector pBluescriptsk(+) duoc
thu lai bé’mg cach xr ly vector nay véi hai enzyme cit
han ché BamHI va Xhol va dugc dua vao vector
pET22b(+) ciing dugc xir Iy bing hai enzyme twong
tir. San phim ciia phan img ndi ghép DNA duge bién
nap vao té bao E. coli BL21. Dong khuin lac mang
gen dugc lya chon dé bidu hién trong méi trudmg
LB. Protein t4i t& hgp c6 kich thuéc khoing 24 kDa
dugce bidu hién sav 2 h nubi cdy véi chit cam (ng 12
IPTG & néng d6 1 mM.

Phurong phdp xdc dinh ndng dp protein

Ndng 46 protein dugc xic dinh theo phuong
phap Bradford (1976).

Phurong phdp tinh sach protein bdng cjt di liwc His-
fag

Té bao nudi cly sau khoang 3 - 5 h cam imng
trong 200 ml moi trudng dugc thu lai bing cach ly
tdm 5000 vong/phit trong 5 phut. Toa té bao dugc
rira lai bing nuéc cit vo tring. Hoa tan tha té bao
bing dung dich Lysis buffer (50 mM sodium
phosphate; 0,5 M NaCl; 10 mM imidazole; 0,5
mg/ml lysosyme; pH 8) theo ty 1&: 1 mi Lysis
buffer: 10 ml dich nudi cdy té bao. Dich té bao
dugc gilr trong ti —85°C trong khoang 3 - 5 h, sau
d6 hoa tan tia té bao bﬁng cach cho vao ti 4m 37°C
d& ph4 v té bao bing sbc nhiét va lysosyme. Sau
d6 toan b dich té€ bao dwoc pha triét dé bing siéu
am trong khoang 10 phut. Dich chiét enzyme duoc
thu lai bing cach ly tdim 13.000 vdng/phit trong
khoang 15 phut va dugc giir trong diéu kién lanh dé
han ché sy hoat dong ctia cac protease ndi bao. Sau
khi cin bing cdt bing 20 ml Binding buffer, miu
dugc dua 1én c6t véi mét lwrong nhit dinh khoang
50 ml (0,5 mg/ml). Protein khong badm s& di qua cit
va dugc thu lai dé dién di kiém tra trén gel SDS-
PAGE. Rira cét bing 50 - 100 ml Washing buffer
dé loai bo cac protein khéng dic hiéu con bam trén
cot. Protein bam dic hiéu s& dugc thu lai bang
Elution buffer theo timng phin doan, mdi phan doan
1 ml. Cac phén doan nhyv dich qua cft, dich rira cac
protein bam khéng djc hiéu va dich thu protein
bam duge dién di kiém tra trén gel SDS-PAGE
12,6%.



Tap chi Cong nghé Sinh hoc 5(1): 41-46, 2007

Phuwrgng phdp xdc dinh hoat tinh lipase A

Hoat tinh cia lipase dwgce xdc dinh béng céach sir
dung bé kit véi co chit phat huynh quang
triglyceride 1,2-dioleoyl-3-pyrenedecanoyl-rac-
glycerol (DPG). Co ché ciia phin img dua vao su
phan cit co chit DPG cia lipase, giai phong céc
phin tr acid béo pyrenedecanoic (PDA). Su phat
huynh quang cua co chét giam dén theo thai gian do
sy phén giai cta co chit tao thanh san phim PDA va
dugc do & bude song 470 nm, Céc monomer phén tir
acid béo tao thanh hip thu cuc dai & budc séng 340
nm. Ty 1& OD 340/470 phan 4nh luong san pham
duoc tao thanh trong mét khoang théi gian nhét
dinh, do d6 phan 4nh toc dd xic tic phian img cla
enzyme. M6t don vj hoat d6 cia enzyme duge dinh
nghia [4 lrgng enzyme cdn thiét d& thoy phan hoan
todn 1 pmol co chit DPG trong thai gian 1 phat dudi
diéu kién chuéin. Do d6, hoat tinh enzyme dugc xdc
dinh dya vao ty 16 OD 340/470 nm, Thanh phin dém
cho phén img giira enzyme va co chét bao gém 100
mM glycine va 19 mM deoxycholate pH 9.5.

KET QUA VA THAO LUAN

Nhin doan gen mi héa enzyme LipA bing ky
thugt PCR

Trong qué trinh phén lip gen coliagenase tir
ngén hang genome cua ching B. subtilis FS2, ching
t6t 44 nhdn durge mét dong bién nap chira doan DNA
cd kich thudc 3,2 kb ¢6 hoat tinh lipase. Sau khi xdc
dinh trinh tir doan gen ndy, chiing t6i phdt hién dugc
mét khung doc mé dai 0,6 kb mi héa cho lipase A
cia B. subtilis. Dya vao doan trinh tu ndy, chiing t6i
da thiét ké mdi dé nhan doan gen lipA truc tiép tir
DNA hé gen cua B. subtilis FS2.

kb 1 2
10

Hinh 1. Dién di san phdm PCR trén gel 0,8%
agarose. 1: Thang DNA chuan 1 kb, 2: San phdm
PCR.

Theo tinh toan ly thuyét doan gen lipA dugc
nhén 1én cé kich thudce khodng 0,6 kb. Két qué nhén

dong gen /ipA tir DNA h¢ gen cua B. subtilis FS2
duoc the hién trén hinh 1.

Két qua cho thdy, san phim PCR 1a mdt bang
DNA dic hiéu cé kich thudce khoang 0,6 kb dang véi
iy thuyét. Didu nay khing djnh hai doan mdi dugc
thiét ké 12 ddc higu va chuong trinh chay PCR 14 phi
hop, sin phdm PCR du didu kién dé tién hanh dua
vao vector pBlueScriptSK(+) va nhin dong trong vi
khudn E. coli DH5 o.. Bing mét sé phan img cit
kiém tra va doc trinh ty, doan gen dua vao duoc
khéng dinh la doan gen mong muén.

Biéu hién gen /ipA trong té bao E. coli BL21

Véi muc dich bidu hién lugng Ién enzyme tai t&
hop, hé vector biéu hién pET22b(+) dugc lya chon
dé biéu hién lipase A trong té bao E. coli. Hé biéu
hién vector pET22b(+) v&i tin hiéu tiét pelB c6 chirc
nang dinh huéng cho protein ngoai lai tiét ra khoang
chu chét cia té bao. Mot dic diém thuén lgi khéc coa
hé vector biéu hién nay 1a phia sau ving da ndi con
c6 mot trinh ty ma héa cho 6 gdc His, gin véi diu C
clia protein ngoai lai nhe dé protein c6 thé duge tinh
ché d& dang trén cot sic ky ai luc vdi cac gbe His.

Protein t4i ) hop cé kich thuéc khoang 24 kDa
dugc tong hop. Két qua di¢n di trén gel 12,6%
polyacrylamide c6 chira SDS dugc thé hién trén hinh 2.

kDa 1 2 3 4 5 6 7

116 —
66— .-

~ —nel
A & ﬁ

Hinh 2. Bién di protein tai t5 hop trén gel 12.6%
polyacrylamide. 1: Déng d6i ching chiva plasmid
pET22b (+} sau 3 h cadm g, 2: Déng t& bao
PETLipA khéng cam irng bing 1 mM IPTG, 3: Thang
protein chuan, 4-7: Dong té bao pETLipA sau 1, 2, 3
va 5 h cam rng bang 1 mM IPTG.

Két qua nghién ciru cho thdy, ndng d6 IPTG tir
0,5 mM téi I mM khéng anh hudng téi kha ning
tong hgp protein ngoai lai. Tuy nhién, nhiét dé6 cam
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img dd anh hucng rit nhidu téi qua trinh téng hop
cia protein ngoai lai. Chung t3i da tién hanh thi
-nghiém v6i céc nhiét 46 cdm mg khéc nhau & 25, 30

, 37°C va két qua cho thiy & nhiét do 37°C thi lugng
protem ngoai lai tiét ra 13 nhiéu nhét, tuy nhién hoat
tinh lipase trén dia thach khéng phdi 1A cao nhit.
Pidu nay chimg to, khi ma protein ngoai lai dugc
tdng hop ra qua nhanh thi qu4 trinh hinh thanh ciu
triic khéng gian bic 3 ciia protein bj anh hudng (qua
trinh missfolding). O diéu kién nhiét 46 30°C thi
lwgng protein tiét ra 12 ddng ké va hoat tinh thuy
phin cling 13 cao nhit so véi & diéu kién 25°C va
37°C. Nhu viy, didu kién 30°C, ndng 36 chét cim
ing IPTG 0,5 mM va 5 h cam img 12 didu kién dé
qué trinh tdng hop protein 12 thich hop nhét.

Tinh ché protein tdi td hep

Khéc véi qua trinh tinh sach lipase tir cac ching
tir nhién kha phirc tap, cac protein tai t3 hop dugc biéu
hién trong E. coli BL21 véi céc hé vector cb thiét ké

_thém céic géc His & diu C vi vy ma gitip cho céc
protein tai to hgp c6 kha ning lién két voi ion Ni*
trén cac cft sic ky &i lue. Theo cdc nghién ciru trude
day cho thdy, kha nang gin ciia c4c protein khac nhau
phu thudc vao pH ctia méi trudmg dém, ddng thei phu
thudc vao s ¢d mit cha cadc amino acid histidine. Vi
vy, & cac protein khong c6 dudi His-tag hodc cé chira
mét vai amino acid histidine thi kha nang gén trén cét
1 rt kém, chiing thudmg bj rira tréi & céc ndng d6
imidazole khac nhau phu thudc vio viéc c6 nhidu
histidine hay khéng. Protein lipase A dugc thiét ké
gin thém 6 hlStldlI‘le nim & dau C do d6 ¢6 4 hrc
manh vai Ni**, thuén lgi cho viéc tinh sach. Két qua
lipase tai td hqp tinh sach dugc thu lai theo cac phén
doan dirge thé hién trén hinh 3.

kDa 1 2 3 4 5 6
116 —

66
45 __

35__

25 — — LipA

{(~24 kDa)

C e e s

18

Hinh 3. Dién di protein t|nh sach trén gel 12,6%
polyacrytamide. 1: Dich pha té bao sau khi biéu hién,
2, 4, 5, 6: Protein tinh sach dugc thu & cac phan
doan khac nhau, 3: Thang protein chudn.
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Xic dinh hoat tinh ciia LipA tai té hgp trén dia
thach

Céc nghién ciru trude diy cia Cardenas va ddng
tac gia (2001) cho thdy, phuong phap sang loc cac
chiing cé kha naing téng hop lipase thuimg duge thyc
hién bing phuong phép dia thach cé chira co chét
tributyrin véi nong dg tir 0,1 dén 0,5%. Sur xuét hi¢n
ciia cac vong thlly phén chimng to kha ning téng hop
lipase cila cAc chiing tyr nhién, Ngoai ra, mdt phuong
phap nghién ciru khac nhu phuong phap cia Kouler
va Jaeger (1987) xac dinh kha ning thay phén lipid
trén moi trudng dia thach ¢6 chira Rhodamine B nhu
mdt co chat cia lipase. Phuong phép nay tuy nhay va
chinh xdc nhung khéa tdn kém va phirc tap. Vi vay,
trong thi nghiém nay chiing t4i sir dung phuong phép
thir hoat tinh protein tai t& hop tinh sach trén dia
thach c6 chira co chét cia lipase 1 tributyrin 0,1%.
Két qua kiém tra hoat tinh cia lipase tinh sach dugc
thé hién trén hinh 4.

Hinh 4. Kiém tra hoat tinh cda lipase tai td hop trén
dia thach chtra 0,1% trlbutyrln 1: Béi chirng khéng
chira lipase, 2-8; Llpase tai & hop sau khi tinh sach,
9: Lipase tlr dich chiét t& bao sau khi biéu hién.

K&t qué hinh 4 cho thiy, lipase A tai t& hop c6
kha nang thiy phin co chit tributyrin 0,1%, chimg
t6 enzyme tinh sach vin gitt duoc hoat tinh so véi
hoat tinh lipase clia chung tur nhién.

Trén co s& enzyme d3 tinh ché, ching ti da
tién hanh x4c dinh hoat tinh riéng ca enzyme nay
nhu d2 md ta trong phin phuong phap. Két qua cho
thdy, lipase A c6 hoat tinh riéng 12 19.814 U/mg
protein.
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Gen mi héa lipase A dd dugc tich dong thanh
cong tir DNA hé gen cua B. subtilis FS2. Doan gen
nay di duge bidu hién thanh céng trong E. coli BL21
va dugc tinh sach bing cbt sic ky 4i lyc HiTrap.
Lipase A dugc Kiém tra dugc hoat tinh thiy phin
lipid véi co chit 1a tributyrin trén dfa thach. Hoat
tinh riéng ciia lipase tai t5 hop l1a 19.814 U/mg
protein.

Lo cdm on: Dé 1ai duge thuc hién bc%ng kinh phi
ciia Dy dn Vigt Nam - Thuy Dién md sé VS/BT-03
(Dé tai: “San xudt protein t4i 16 hop vmg dung trong
Nong nghiépva Y hoc”).
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EXPRESSION OF GENE ENCODING LIPASE (LIPA) FROM BACILLUS SUBTILIS FS2

Nguyen Hong Thanh, Phung Thu Nguyet, Truong Nam Hai’

Institute of Biotechnology

SUMMARY

The gene encoding an extracellular lipase from Bacillus subtilis FS2 was cloned using PCR
technique. An open reading frame (ORF) of 543 bp encoding lipase A from genomic DNA of B. subtilis
FS2 was cloned into vector pBlueSeriptSK(+) forming pBlueLipA recombinant plasmid. The Lip4 gene
obtained by digestion of pBlueLipA vector with BamHI and X#kol was inserted into pET22b(+) resulting
in the recombinant vector pETLipA. The recombinant vector containing Lip4 gene was transformed into
E. coli BL21 cells for expressing in LB medium. The recombinant protein of ~24 kDa was expressed in
E. coli BL21 cell after induction at 2 hours with 1 mM IPTG and the strongest expression was at 5 hours
after induction with a protein concentration of 0.5 mg/ml. The recombinant protein containing 6 histidine

* Author for correspondence: Tel: 84-4-7562790; Fax: 84-4-7562790; E-mail: tnhai{@hn.van.vn
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(His) residues at C terminal with an isoelectric point (pl}) 9.2 was purified through an affinity
chromatography using 5 ml HiTrap column. The enzymatic activity of the purified recombinant protein
was determined on an agar plate containing 0.1% tributyrin. The enzyme has the specific activity of
about 19,814 U/mg.

Keywords: Bacillus subtilis FS2, gene expression, lipase A, protein purification, recombinant lipase





