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THU HOI VA TINH SACH PHYTASE TAI TO HQP CO NGUON GOC
TU Bacillus subtilis TRONG DICH LEN MEN Escherichia coli THEO ME

Tran Thi Thay va Mai Thi Ngoc
Khoa Sinh hoc, Trueong Pai hoc Su pham Ha Ngi

Tém tit. Phytase la enzyme c6 ing dung quan trong trong cong nghiép ché bién thtc an chin
nudi va ché bién thyc pham. Trong nghién ctru nay, chung t6i da cai tién moi truong 1én men
LB va thu hdi dugc enzyme phytase BacP tai to hop bang phuong phép 1én men theo mé
ching E. coli BL21(DE3) mang gen phyC ti t& hop. Enzyme BacP tai to hop voi hoat do
18,49 IU/mL thu dugc sau 18 gid kich hoat bang lactose, cao hon so véi viéc st dung cht kich
hoat biéu hién isopropyl S-D-1-thio-galactopyranoside (IPTG). Bing phwong phap séc ki i
Iic két hop véi ¢o dic dich 1én men qua mang c6 kich thude 16 5 KDa, enzyme BacP da dugc
tinh sach 4,5 1an, dat hoat d0 riéng 24,48 TU/mg protein. Nghién ctru nay 1a tién dé cho viéc
danh gia kha ning st dung BacP, loai phytase kiém c6 kha nang thuy phan phytate thanh cac
dan xuat inositol phosphate bac thap (IP, IP3) ¢6 gia tri dugc hoc, trong ché bién thuc pham.

Tir khéa: Phytase, enzyme tai to hop, 1én men mé, Bacillus subtilis, Escherichia coli.

1. Mé dau

Phytase 1a enzyme xUc tac cho phan tng thuy phan axit phytic thanh myo-inositol phosphate
va céc goc phosphate v6 co tu do. Dang mubi cua axit phytic (céc phytate) 1a dang du trix
phosphate chinh yéu trong céac hat ngii coc (chiém 1-3% ham luong chat khd cua hat) [1]. Pay
chinh 1a nguyén nhan gy wc ché qua trinh tiéu hoa, lam giam kha nang hap thu cac chat khoang
va protein & co thé nguoi va dong vat [2, 3]. Chinh vi vay, enzyme phytase da dugc nghién cuu va
ng dung rong rai nhu mot enzyme bo sung vao thirc &n chén nuéi nham ting hiéu qua kinh té,
giam & nhiém phosphate trong mdi truong dat va nudc cho cc trang trai chin nudi quy mé cong
nghiép, ban céng nghiép [4].

Can cir vao vi tri nhém phosphate dau tién bi phytase tic dong, Uy ban danh phap enzyme thudc
Hiép hoi Hoa sinh Quéc té da chia phytase thanh hai nhom: 3-phytase va 6-phytase [5]. Tuy nhién,
trong thuc té img dung, cac dic tinh hoa Ii, hoa sinh ctia enzyme lai dwgc quan tAm nhidu hon; do
vy, nguoi ta thuong phén chia phytase thanh phytase axit (Histidine Acid Phosphatase, HAP
phytase) va phytase kiém (Beta Propeller Phytase, BPP phytase) [6]. Cac HAP phytase (phytase tr
E. coli va nam moc Aspergillus sp.) dugc nghién ctru kha nhidu va duoc tng dung rong rai trong
chén nudi; tuy nhién, cac nghién ctru vé BPP phytase (phytase kiém tir Bacillus sp. va tir phan mot
sO loai hoa hué tay) con kha han ché [7, 8, 9], mic di loai phytase nay dugc cho la thay phan
phytate khdng hoan toan, tao ra nhiéu inositol phosphate bac thap (IP,, IPs) c¢d loi cho stc khoe [10].
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Phytase kiém ctia cay hoa hué tay (Lilium longixorum) di dugc tinh sach bdi Garchow va cs,
2006 [11]. Pau tién, dich enzyme nay dugc két tia bang dung dich (NH,),SO, voi ndng do bio
hoa 25 - 60% thu duoc enzyme vOi hoat tinh con lai 1a 41,1 - 56,5%. Dich thu dugc tiép tuc dugc
tinh sach theo phuong phap sic ki trao ddi ion bang cot HiTrap Q-FF hodc HiPrep (Amersham
Biosciences) va cubi cung dwgc tinh sach dén dong nhat bang sic ki loc gel. Powar va
Jagannathan, nim 1982, da tinh sach phytase tir dich nuéi cdy Bacillus subtilis [12]. Dich loc lan
luot dugce két tia bﬁng con ethanol va acetone, sau d6 tién hanh sic ki loc gel béng cot loc
Amberlite IRP-64 va tinh sach bang sic ki trao d6i ion DEAE-cellulose. Nam 1998, hai nhom
nghién ctru doc 1ap cua Kerovuo J va Kim YO da chuyén va biéu hién thanh cong gen mi hoa
phytase kiém trong Bacillus subtilis va tinh sach dugc phytase kiém tai t6 hop (PhyC va TS-phy)
tir dich 1én men bang sac ki 4i luc [7, 8].

Nghién ciru ctia chung t6i duoc thyc hién trén phytase kiém c6 ngudn gdc tir Bacillus subtilis
dugc biéu hién trong E. coli BL21 (DE3), vat chu duoc dung phé bién va c6 hiéu suit sinh tong
hop protein tai to hop cao [13]. Phytase nay mdc du da dugc D4 Thi Ngoc Huyén va cs (2007)
nghién ctru tinh sach mot phan va xac dinh dic tinh nhung chua danh gia dugce vai tro cia cac chat
kich hoat trong toan bo qua trinh 1én men va thu hdi enzyme tai to hop [14].

2. Noi dung nghién ctru
2.1. Vatliéu va phuong phap nghién ciru
2.1.1. Nguyén vit liéu

Chung E. coli NB téi t6 hop mang plasmid tai t6 hop pE10C2 chira gen phyC ma hoa phytase
tu Bacillus subtilis dugc tao va luu gitr tai b mon Cong nghé Sinh hoc - Vi sinh, Khoa Sinh hoc,
Truong Dai hoc Su pham Ha Noi (Tran, 2010). Chung E. coli BL21(DE3), dong thuong ki hiéu 1a
BL (Novagen, My) va dong bién nap nhanh (One-shot) ki hiéu 1a OS (Invitrogen, M¥) duoc dung
dé bleu hién nguon gen ma hoa phytase tr Bacillus subtilis; cic dong nay dugc dung dé 1én men,
sinh tong hop phytase tai t6 hop (BacP).

Moi truong Luria Betani - LB (Difco), méi truong LBA (mdi truong LB c6 bd sung
ampicillin 100 mg/l). Cac hoa chat: Tris-base (Sigma); axit axétic, axit clohidric, natri hidroxit,
ethanol, iso-propanol, glyxerol, canxi clorua, natri clorua, EDTA, IPTG, lactose, glucose,
ammonium molypdate tricloroaxetic axit (Merck); natri-phytate (Sigma, P3168) déu tinh sach &
muc phan tich.

2.1.2. Phwong phap nghién ciru
* Xdc dinh hoat tinh enzyme phytase BacP

Hoat tinh enzyme phytase dugc xac dinh theo phuong phap cua Shimizu, nam 1992 [15].
Luong phosphate vo6 co (PVC) giai phong dudi tac dung cta phytase dugc xac dinh bang dung dich thir
mau, dung dich c6 chira 4 14n thé tich dung dich A (1,5% amoniummolypdate (NH4)sM070,4 pha
trong dung dich 5,5% H,SO,) va 1 lan thé tich dung dich B (2,7% FeS04.7H,0). So mau trén
méy quang pho tir ngoai kha kién & budc song 700 nm va dinh luong P, trong dich enzyme dua
vao do thi chuin Py, véi ham luong NaH,PO, tir 0,05 dén 1 mM. Mot don vi hoat tinh phytase
(IU) dugc quy dinh 1a luong enzyme dé giai phong 1 pmol P trong 1 phut & diéu kién thi
nghiém.

* Biéu hién enzyme BacP trong dich nuéi cdy chiing E. coli BL21(DE?3) tai té hep

Chung E. coli BL21(DE3) tai to hop mang gen phyC dugc hoat héa bang cach ciy 1 khuan
lac tir dia thach gitr giong ¢ 4-10°C vao dia thach chira méi truong LBA va nu6i trong tu 37°C. Tur
mot khuan lac trén dia moi truong thach hoat héa cdy vao 25ml LBA trong binh nén, thé tich
100ml, nudi lic & 37°C va 200 vong/pht. Gidng vi khuan da hoat hoa dugc bo sung vao 200ml
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moi trudng LBA 1ong trong binh tam giac 1000 ml sao cho ODgy ban dau dat 0,1; nudi lac & 37°C
va 200 vong/phiit cho dén khi ODgy dat gié tri 1,0 -100 (Giai doan ting sinh khéi). Gen m4 héa
phytase duoc kich hoat biéu hién bang cach bo sung chat cam ung - IPTG 1mM hoic lactose (1-
12,5 mM) va CaCl 10mM khi ODgy dat gia tri 1,0 — 100 (t0y thugc vao chién luoc 18n men) va
nong d6 P, < ImM. Ldy miu (3 mL) dinh ky 1 gio/lan dé kiém tra kha ning sinh trudng va sinh
téng hop phytase.

* Thu hai enzyme BacP tir dich nudi cdy va té bao

Dich nudi cay E. coli BL21(DE3) tai t6 hop mang gen phyC duoc li tam 8000 vong/phut
trong 10 phat dé thu dich noi (dich enzyme trong dich nudi) va cin té bao. Can té bao dugc hoa
trong dung dich dém 100mM Tris — HCI pH = 7, 5mM CaCl, véi thé tich bang 1/10 thé tich ban
dau, dit trong nudc da (0°C) va dem pha té bao bang song siéu &m véi am tan 20kHz, lap lai 4
vong (mbi vong gém 1 phat siéu &m tir mirc 10 dén 50% cong suat va 1 phat nghi). Dich phé té
bao duoc li tdm thu dich ndi (dich enzyme trong té bao) va loai bo cin 1a cac manh vé té bao.

* Tinh sach enzyme BacP

Enzyme BacP dugc tinh sach bang sic ki ai lyc IMAC (Immobilized metal affinity
chromatography). Cot séc ki ai luc chtra hat gel mang nhom chirc NTA (nitrilotriacetic acid) gin
v6i Ni%*, protein tai td hop chira dudi 6-His tag (dudi 6 histidine) c6 kha nang tao lién két tinh dién
v6i ion kim loai Ni**, giup protein ndy duoc giit lai trén hat gel va dugc chiét rat bang luc ion khi
mdi trudng c6 chit canh tranh (imidazole) v6i dudi 6-His tag & nong do cao.

Quy trinh tinh sach gdm 05 budc: (1) Can bang cot bang dung dich dém can bang cot
(100mM Tris — HCI pH = 7, 300 mM NaCl, 5mM CaCl,, 1% Glycerol); (2) Gén protein dich:
Mau protein enzyme (trong dung dich 100mM Tris — HCI pH = 7, 5 mM CaCl, va dung dich dém
can béng ¢t duge tron theo ti 18 thé tich 1 mau protein: 1 dung dich dém) duoc bd sung vao cot;
(3) Rira ¢t bang dung dich dém can bang cot; (4) Chiét enzyme khoi cot bang dung dich dém
chiét enzyme (100mM Tris — HCI pH = 7, 300 mM NaCl, 5mM CaCl,, 1% Glycerol, 250mM
imidazol); (5) Can bang lai cot biang dung dich dém cén bang cot. Van tdc dong chay trong sudt
qua trinh tinh sach 1a 1 mL/phut.

Protein téng s trong dung dich duoc x4c dinh bang phan (mg mau vdi coomasie brilliant
blue [16]. Kich thudc phytase BacP dugc xac dinh bang dién di SDS-PAGE trén gel
polyacrylamide 12,5% (w/v) va vi tri ciia cac bang vach protein s& dugc hién thi bang cach nhuém
ban gel trong dung dich coomassie brillant blue [17]. Trong lugng phéan tir protein dugc xac dinh
bang protein chuan cia hiang Lonza.

2.2. Két qua va thao ludn
2.2.1. Hoat héa, danh gia va lya chon chiing E. coli BL21(DE?3) tai té hep mang gen
ma hda phytase tir Bacillus subtilis

Plasmid tai t6 hop pE10C2 mang doan ADN ngoai lai (phyC) ma héa phytase kiém (BacP)
cua Bacillus subtilis duoc bao quan trong té bao chu tach dong E. coli NB cua hing Novagen.
Pé phuc vu muyc dich 1én men, biéu hién gen trong E. coli, chung t6i da tach chiét, tinh sach
plasmid nay tir dich nudi ciy E. coli NB tai t6 hop va bién nap vao té bao kha bién E. coli
BL21(DE3). Két qua bién nap vao hai dong té bao chu E. coli BL21(DE3) kha bién BL va OS thu
dugc mot sé khuan lac to va tach biét trén méi truong thach LB c6 chtra khang sinh ampicilin 100
pg/mL nhu mot yéu té chon loc. Cac khuan lac moc trén moéi trudng nay déu 1a cac khuan lac
mang plasmid tai t6 hop pE10C2, tuy nhién, ching tdi van thuc hién viéc kiém tra lai sy c6 mat
ctia gen phyC trong mét s6 dong té bao dwoc lya chon ngau nhién tir cac khuan lac moc tach biét
trén dia thach méi truong LB ¢6 chira khang sinh ampicilin 100 pg/mL bang phan tng PCR Vi
cap mdi dic hiéu cho gen phyC. Két qua dién di dé kiém tra sy nhan 1én caa gen phyC trong phan
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tng PCR tryc tiép tir dich pha vo té bao cua cac dong E. coli kiém tra déu duong tinh (Hinh 1).
Nhu vay, cac dong té bao nay déu mang doan ADN dich (gen phyC), doan ADN c¢ kich thudc
khoang 1,1 kb (dung vai kich thudc caa gen phyC).

0S1 0S2 BL3 BL5 BLé

1,1 kb

Hinh 1. Két qud di¢n di san phiam phén irmg PCR nhén gen phyC truc tiép tir khudn lac
Chii thich: ADN ladder: Thang chudn ADN; plasmid pE10C2: doi chitng dwong (phan ing PCR
c6 ADN khuon la plasmid pE10C?2 tach chzet tir E. coli NB); BL3, 5 va 6: dong té bdo bién nap

E. coli BL21 (DE3), OS1 va 2: dong té bao bién nap nhanh E. coli One shotBL21 (DE3)

Két qua danh gia kha nang biéu hién cia cac dong E. coli mang gen ma hoa phytase kiém,
phyC, duoc trinh bay trong Hinh 2. Trén moéi truong LBA, sir dung 1 mM IPTG cung véi 10 mM
CaCl, Iam chat kich hoat biéu hién khi ODgy dat gia tri 1 ca 5 dong E. coli kiém tra déu biéu hién
protein tai to hop c6 hoat tinh phytase tir 0,03 1U/mL dén 1,73 1U/mL trong dich nui cay (Hinh 2).
Mau dbi chimg dugc kich hoat bang nuwéc va 10mM CaCl, khdng thé hién hoat tinh. Tuy nhién,
protein tai to hop tir cac dong duoc biéu hién sau 6 gid kich hoat va dat cuc dai sau 20 gio kich
hoat; cham hon so véi nghién cau cta Tran va cs (2010) 1a 3 va 10 gio [13]. Khéc biét nay c6 thé
do tdc do sinh trudng tai thoi diém kich hoat cua cac dong E. coli tai to hop trong nghién ciru nay
(ODsgo~ 1,0 sau 3 gioy nudi cdy) thap hon rat nhiéu so voi toc do sinh truong cia quan thé vi sinh
vt tai thoi diém kich hoat nghién ctru ctia Tran va ¢s (ODgy - 10,8).
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Hinh 2. Ddnh gid khd nang biéu hi¢n gen phyC ciia 5 dong E. coli tai té hep
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Sau 22 gid nudi cay, dong BL5 va BL6 cho kha ning tong hop phytase cao hon so voi 3
chang con lai (=1,7 IU/ml), tuy nhién dong BL5 sinh truong t6t hon trén méi trudng LBA (ODgy
dat 4,7) so vdi dong BL6 (ODgy dat 4,2). Do d6, chung toi lya chon dong BL5 cho cac nghién
ctu tiep theo.

2.2.2. L&n men va thu héi phytase BacP tai té hop

Tir két qua danh gia bieu hign cia cac dong bién nap, chiing toi nhan thiy chung san xuat
sinh truong tét trén moi truong LBA. Tuy nhién, do gia thanh cua tryptone — thanh phan quan
trong trong moi truong LBA tuong di cao nén chung toi tlen hanh céc thi nghiém tiép theo trén
mdi truong LBA cai tién sir dung peptone 1am ngudn cung cip carbon va nito.

Chat kich hoat biéu hién c6 vai trd rat quan trong quyét dinh dén qua trinh sinh tong hop
phytase, do d6 dé lya chon duoc chat kich hoat phu hop véi nong do thich hop l1a rat can thiét.
Dua vao két qua nghién ctiu cua Tran (2010), sir dung IPTG va lactose 1am chat kich hoat dat két
qua tuong d6i cao véi tong hoat tinh thu dugc khi kich hoat sir dung IPTG la 10 U/mL va dat 71
U/mL khi sir dung lactose, ching tdi tién hanh 1én men téng hop phytase trén chung san Xuat véi
ca hai chat kich hoat 1a IPTG va lactose. Cac chat kich hoat dugc bd sung vao moi truong nuoi
cdy voi nong do lan luot: 1mM IPTG va 12,5 mM lactose cuing véi 10 mM CaCl,, khi té bao E.
coli dang & trong pha sinh truéng cap so.

* Két qud kich hoat biéu hién gen phyC bang IPTG

IPTG l1a mét trong cac chit kich hoat biéu hién gen rat phé bién trong cac nghién cau tong
hop enzyme tai t6 hop. IPTG lién két vai lacl va bat hoat ching nhung n6 khong phai 1a co chat
cua S galactosidase nén khdng bi chuyén hoa thanh san pham khac, dong thoi ndng do cua ching
ciing khong d6i do khong bi chuyén hoa bai E. coli [18].

Sau khi kich hoat bang IPTG, ching tdi thu miu té bao va dich nudi cdy dé tién hanh xéc
dinh hoat tinh phytase tong sb. Dong E. coli BL5 bat dau tong hop phytase sau 6 gio nudi cay.
Hoat tinh phytase ting dan tir 4,25 IU/mL va dat cao nhat sau 14 gio kich hoat biéu hién
(dat 12 1U/mL) tai thoi diém ODgyo dat 3,36. Sau do, qua trinh tong hop phytase tai t6 hop roi
vao pha céan bang sau 21 gio nudi Cay, mac di ODgy Van ting nhe dén 28 gio sau kich hoat
nhung protein tai to hgp khong duoc sinh tong hop thém nita (Hinh 3).
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Hinh 3. Két qud kich hogt biéu hién gen phyC bang IPTG
Trong 3 gio dau sau khi kich hoat biéu hién gen, enzyme phytase tai t6 hop dwoc biéu hién

chu yéu trong té bao khoang 4,25 1U/mL (khong do dugc hoat tinh phytase bén ngoai dich nudi cay).
Sau 6 gio kich hoat biéu hién gen, mot lugng phytase tai to hop (20 - 30% tong hoat tinh phytase
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biéu hién) da xuat hién trong dich nudi té bao. Hoat tinh phytase thoat ra bén ngoai té bao, trong
dich nuéi ting dan dat muc 50-60% tong hoat do phytase tai t6 hop do duoc. Viéc enzyme tai to
hop duoc biéu hién trong xoang chu chat cua té bao E. coli thoat ra ngoai méi truong nudi cay khi
c6 CaCl, trong mdi trudng nudi ciy da duoc bao cao boi nhiéu tac gia Choi va Lee ndam 2004 [19],
Pugsley ndm 1993 [20]; va dugc giai thich 1a do lugng protein tai to hop biéu hién qué nhiéu trong
xoang chu chat, qua muc chira cia xoang nén di thoat ra bén ngoai té bao khi co tac dong cua ion Ca”*.

* Két qud kich hogt biéu hign gen phyC béng lactose

Lactose 1 chat kich hoat biéu hién tu nhién ciia hé¢ thong operon lac. Do ¢6 gi thanh ré hon chét
kich hoat téng hop hoa hoc IPTG, lactose dugc dung nhiéu trong kich hoat biéu hién gen téi t6 hop
dudi su diéu khién cua lac operator & quy mé cong nghiép. Tuy nhién, van dé caa chat kich hoat nay 1a
té bao cha E. coli ludn c6 hé thong enzyme 8 — galactosidase thily phan co chat nay thanh dudng
glucose va lactose phuc vu cho hoat dong séng cua E. coli; do vay, lactose s& bj té bao chi phan huy
mot phan hodc toan bo trong méi trudong. Pé ngdn ngira hién tuong ndy Xay ra, ngudi ta thuong bo
sung lactose v&i ham luong I6n hon IPTG rat nhiéu khi dung lactose dé kich hoat biéu hién gen; ngoai
ra, nguodi ta ciing str dung chién luoc bd sung thém lactose trong suét quéa trinh kich hoat biéu hién gen.
Két qua thu duogc khi kich hoat bing lactose twong tu v&i qué trinh 1én men kich hoat bang IPTG, hoat
tinh phytase tong sé tang dan tir 3 gio sau khi kich hoat, tang tir 5,32 1U/mL dén 18,49 1U/mL sau 18
gio kich hoat (Hinh 4) nhung sau d6 lai giam. Hoat tinh phytase tai to hop trong xoang té bao ciing bt
dau thodt ra bén ngoai té bao, trong dich nudi ciy sau 6 gid kich hoat biéu hién va ting dan dén mac
chiém 70% tong hoat tinh phytase sau 18 gid kich hoat biéu hién gen. Theo béo c4o cua Tran va cs
(2010), hoat tinh phytase tai to hop thoat ra bén ngoai té bao chu khi kich hoat bang lactose c6 thé
1én dén hon 90% trong méi truong khoang co sé [13].
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Hinh 4. Két qud kich hogt biéu hign gen phyC bang lactose

So sanh qué trinh sinh tong hop phytase khi sir dung hai chét kich hoat IPTG va lactose,
ching t6i nhan thay rang dong E. coli tai t6 hop BL5 cd kha nang sinh tong hop phytase cao véi
ca hai chat kich hoat biéu hién IPTG va lactose. Tuy nhién khi st dung lactose 1am chét kich hoat
chang c6 hoat tinh cao gap 1,53 1an so véi sit dung IPTG (Hinh 5); chét kich hoat nay ciing ré tién
va d& kiém hon; do do, chung t6i lwa chon lactose l1am chat kich hoat biéu hién dé thu enzyme voi
lwong 16n dé phuc vu cho qua trinh tinh sach phytase.
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Hinh 5. So sanh hoar dg phytase BacP tai té hep khi s dung chat kich hogt
biéu hign IPTG va lactose

2.2.3. Tinh sach phytase BacP tai té hop

Sau khi 1én men san xuét phytase BacP tai to hop trén méi truong LBA cai tién sir dung chat
kich hoat biéu hién lactose, ching t6i tién hanh phé té bao va tinh sach phytase theo quy trinh da
trinh bay & trén.

Theo cac bao céo cua cac tac gia khac thi kich thugc phan tir cua BacP Ia tir 35-50 kDa [13].
Do vay, ching toi tién hanh li tdm dich pha té bao qua cot c6 mang loc 5 kilodalton, két qua tur
300 mL dich enzyme tho chang t6i thu dugc 11 2mL dich li tdm chaa phytase BacP véi hoat do
riéng ting gap 1,9 1an va hiéu suat thu hdi dat 74,12 % (Bang 1). Phytase BacP tai t6 hop duoc
tinh sach tir 112 mL dich li tim c6 ddc bang cot sac ki ai luc cot Ni-NTA 5 mL. Cac phan doan
dugc thu véi thé tich 1 mL/phan doan (giai doan rira giai) va 2 mL/phan doan (giai doan gan
protein), dugc xac dinh protein téng sb bang quang phd UV véi budc séng 280 nm. Két qua tinh
sach phytase BacP bang séc ki &i luc dugc trinh bay trong Hinh 6.

Bdng 1. Két qud tinh sgch phytase BacP tai té hop

. . |Thé tich) Hoat | Hoat |Protein|Hoatdd| Hiéu |Dd tinh
Cac bwoe | 2 F .t 1 2 i R N
tinh sach tong so | tinh |tinh tong|tong so| rieng (suatthu| sach

- (ml) |(IU/ml)| so (IU) | (mg) |(IU/mg) | hoi(%)| (lan)
Dich pha 300 19,24 | 5772 3.52 5,46 100 1
te bao
Dich loc qua| 112 38,20 | 42784 | 3,69 10,35 | 74,12 1,9
mang loc 5

KDa
Dich chiét 15 148,87 | 223305 | 6,08 | 24,48 | 38,69 4,5
qua cOt sac

ki ai lue
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Hinh 6. Sdc ki dé tinh sech phytase BacP tai té hop bang sdc ki &i leec trong cét Ni-NTA

Hoat tinh enzyme phytase cua cac phan doan s 20-60; 61-93; 94-115 va 116-145 duoc kiém
tra ddng thoi. Cac phan doan 20-60; 61-93 va 116-145 déu khong c6 hoat tinh hoic ¢ hoat tinh
rat thap. Hoat tinh enzyme phytase tai t6 hop thu dugc chu yéu & phan doan 94-115; dinh hoat
tinh trung véi dinh cua protein duoc rira giai khoi cot (Hinh 6) trong d6 hoat tinh trung binh cua
enzyme thu duoc ¢ phan doan 99 - 100 cao nhat dat 148,87 IU/mL. Pay 1a cic phan doan ma
imidazole bé sung vao dung dich dém da thay thé hoan toan va day duoc phytase tai to hop ra
khoi cot. Cac phan doan tinh sach bang sic ki ai luc duoc kiém tra do tinh sach trén ban dién di
SDS - PAGE (Hinh 7).

1 2 3 45 6

300 kDa

55kDa s
40 kDa -

44 kDa

Hinh 7. Két qua chay dién di SDS — PAGE
Ch thich: (1) Thang protein chudn cia Lonza (4,5-300 kDa); (2) Dich enzyme tho; (3) Dich
enzyme li tdm qua cét 5 kDa; (4) phdn doan 40; (5) phdn doan 50, (6) phdn doan 99 — Enzyme
tinh sach da dwoc pha lodng 10 lan bang dung dich dém.

Két qua chay dién di SDS-PAGE tai vi tri dinh protein khi rua giai enzyme (phén doan 99)
cho thiy c6 1 bang vach xuét hién dam nét nam (gitra vach 40 va 55 KDa cua thang protein chuan;
cac vach phu khac co6 ham lugng protein rat thip (khong rd nét). Két qua nay tuong tng voi két
qua kiém tra hoat tinh, chimng to6 enzyme da duoc tinh sach tét bang sac ki ai luc trong cot Ni-NTA.
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Thu hoi va tinh sach phytase tdi t6 hop cé nguon goc tir Bacillus subtilis trong dich 1én men...

Phytase kiém BacP téi to hop c6 khoi lugng khoang 44 kDa, phii hop véi céc nghién ciru truée
day vé phytase kiem cua [21].

3. Két luan

Bang phuong phép 1én men chung E. coli BL21(DE3) (mang gen phyC tai t6 hop) theo mé
trén moi truong LB cai tién, ching ti da thu hoi duoc enzyme BacP téi to hop véi hoat d6 18,49
IU/ml sau 18 gio kich hoat bang lactose hodc 12 1U/ml sau 14 gio kich hoat biéu hién bang IPTG.
Két qua tinh sach bang séic ki &i luc thu duoc enzyme BacP dugc tinh sach 4,5 lan, enzyme tinh
sach ¢ hoat do riéng dat 24,48 1U/mg protein. Phytase BacP tinh sach nay s& tiép tuc duoc danh
gia vé tinh an toan dé c6 thé tng dung trong ché bién thuc pham.
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ABSTRACT

EXPRESSION AND PURIFICATON OF A RECOMBINANT PHYTASE
ORIGINATED FROM Bacillus subtilis IN BATCH CULTIVATION OF Escherichia coli

Tran Thi Thuy and Mai Thi Ngoc

Faculty of Biology, Hanoi National University of Education

Phytase is an important enzyme in feed and food processing. In this study, common medium

(LB broth) have been modified for batch cultivation of E. coli BL21(DE3) to express phyC gene

coding for a recombinant phytase (BacP) originated from Bacillus suntilis. Recombinant BacP

enzyme was recovered at 18.49 IU/ml after 18 hours of induction by lactose, which was higher than

that of induction by isopropyl p-D-1-thio-galactopyranoside (IPTG). Cutivation both was

concentrated by filteration through a 5 KDa cutoff membrane and BacP enzyme was purified 4.5

times by affinity chromatography through Ni-NTA column to reach a specific activity of 24,48

IU/mg protein. These shall be a preliminary results for further study on application of phytase

enzyme BacP which can catalyse the hydrolysis of phytate to lower myo- inositol phosphate (IP,
and IPs) having potential health benefit in food.

Keywords: Phytase, recombinant enzyme, batch cultivation, Bacillus subtilis, Escherichia coli.
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