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ABSTRACT

Post-weaning diarrhea (PWD) is one of the most common diseases
endamaging the swine industry worldwide. Enterotoxigenic Escherichia
coli (ETEC) is the main pathogen associated with PWD in piglets. The
most important virulences are adhesion factors and enterotoxins. F4 and
F18 are the two fimbriae frequently detected in ETEC. Vaccine is a
powerful, cost-effect approach to defend against PWD. Especially, oral
vaccine can stimulate mucosal immunity. Nowadays, ETEC/F4 vaccine is
commercially available, but F18 fimbria is still difficult to induce mucosal
immune response. In this study, a Pichia pastoris cell-surface display
system of F18 subunit was created, and evaluated its expression on the cell
wall. This surface expression system on P. pastoris’ cell wall could be
exploited for budget yet efficient oral vaccine development.

TOM TAT

Tiéu chay sau cai sita (post-weaning diarrhea, PWD) la bénh thuong gap
o heo con, gdy ton thdt kinh té ndng né. Enterotoxigenic Escherichia coli
(ETEC) la mot trong nhitng nguyén nhan chu yéu gay PWD. Chung vi
khudn nay dac trung boi hai yeu 16 gdy bénh la nhan 16 bam dinh thanh
rudt, va cde déc 16 gdy mat nuwée. Cdac nghién ciru gan day dd chi ra rang
tién mao F18 va F4 la hai khéng nguyén bam dinh phé bién nhdt ¢ cac
ching ETEC trong miede va trén thé gidi. Vaccine la bién phdp ngan ngira
PWD hitu hiéu va kinh té, dac biét la vaccine u(fng voi kha nang kich thich
hé mién dich dwong ruét. Hién nay vacccine uong phong ETEC/F4 da
duwoc thwong mai héa, tuy nhién nhdn 16 bam dinh F18 vin gap nhiéu khé
khan trong viéc kich thich mién dich niém mac rugt. O nghién ciru nay, hé
théng ndm men Pichia pastoris S biéu hién nhdn t6 bam dinh F18 trén bé
mdt dwoc phat trién va danh gid kha nang biéu hién trén mang. Két qua
cho thay FI8 di dwoc biéu hién trong phan doan mang cia P. pastoris.
H¢ thong biéu hién trén bé mdt nam men P. pastoris nay cé thé duwoc img
dung nham tao ra vaccine uong gid ré va hiéu qud.

Trich dn: Mai Quéc Gia, Lé Van Ngoc Trén va Tran Van Hiéu, 2020. Tao dong, biéu hién nhan t& bam dinh
F18 trén bé mat té bao nam men Pichia pastoris. Tap chi Khoa hoc Truong Pai hoe Can Tho.

56(6B): 139-145.
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1 MO DAU

Tiéu chay ¢ heo con sau cai sita (post-weaning
diarrhea, PWD) la bénh thuong gap ¢ heo trong
khoang thoi gian hai tuan diu sau cai sita, gy tiéu
chay réat nang, lam giam trong luong co thé 10-12%
trong vong 6 gio (Holland, 1990; Fairbrother et al.,
2005). Két qua 1a heo con bi wc ché hé than kinh
trung wong, trd nén yéu hon, va co thé chét do sbc
thé tich vai ty 16 chét 1én dén 30% (Rhouma et al.,
2017). Do d6, bénh anh huong 16n t6i nang suét, gay
thiét hai 16n toi nén kinh té, gay 16 20.000 USD/dan
lon mdi nam (Luppi et al., 2016). Enterotoxigenic
Escherichia coli (ETEC) la nguyén nhan chinh gy
ra tiéu chay sau cai stra & heo (Thuy et al., 2006).
ETEC dic trung béi nhan t6 bam dinh va cac doc t6
gdy bénh. Nhan t6 bam dinh 14 thanh phan quan
trong gitp ETEC bam véo 16p biéu mé rudt. Sau khi
bam vao biéu md rudt, ETEC tiét doc té gy ra tiéu
chay nhu LT, STa, va STb (Fairbrother et al., 2005).
Hai nhén t6 bam dinh thuong dugc tim thdy 6 ETEC
gdy PWD la F4 (45,1%), va F18 (33,9%). F4 I
fimbria dang soi dai, gom tiéu don vi chinh FaeG,
va cic tiéu don vi nho: FaeF, FaeH, FaeC, va Fael
(Grange et al., 2002). F18 1a cac soi dai 1 ¢én 2 nm,
Vvéi cau trac chinh 1a FedA, va cac tiéu don vi nho:
FedB, FedC, FedE, FedF (Smeds et al., 2001).

Phuong 4n diéu tri phd bién khi heo nhiém
ETEC la st dung khang sinh. Tuy nhién, khang sinh
van c6 nhiéu han ché nhu: t6n kém, ton thai gian, ty
1€ tir vong cao. Hon nira, khang sinh da v6 tinh tao
ra nhiéu chang khang khang sinh, dac bi¢t la

colistin, giai phap cudi ciing cho cac bénh do nhiém
truing Gram am da khang (Kempf et al., 2013). Vi
vay, Viéc phat trién vaccine, bién phap phong ngira
hiéu qua nhat, dang thu hat sy quan tAm tir cdc nha
nghién ciru. C6 hai loai vaccine phd bién 1a vaccine
tiém va vaccine udng. V&i wu diém tao duoc khang
thé IgA dang tiét, vaccine udng 14 lya chon hoan hao
cho viéc phong bénh duong rudt. Hién nay, da cé
nhiéu vaccine phong ETEC duoc thuong mai hoa
(Nadeau et al., 2016). Tuy nhién, cac vaccine do chi
phong dugc ETEC/F4, hoan toan v6 dung voi
ETEC/F18. Cac vaccine nhim vao nhan t6 bam dinh
F18 di tao ra duoc dap ung mién dich véi
ETEC/F18, tuy nhién khong thé bao vé heo con khoi
PWD. Nguyén nhan 1a do phan bam dinh cta F18 14
tiéu phan nho FedF. FedF véi s6 lugng it, d& bi dut
ra khoi F18 do c6 tuong tic yéu véi FedA, va dé
dang bi phan hiy trong méi trudng rudt khi ton tai
don 1¢ (Tiels et al., 2007). Céac yéu td trén gy nhiéu
khé khian trong Viéc tao IgA khang tiéu phan FedF.
Khi d6, IgA dang tiét khang F18, chinh xac la IgA
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khang FedA s& khong thé ngan viéc bam dinh cua
ETEC (Tiels et al., 2008).

Dé bao vé sy nguyén ven, FedF can dugc chira
trong cac hé thong mang. Cac hé thong nay gitp
tang cuong kha nang tiép nhan, va giam sy tac dong
cua diéu kién dudng rudt khic nghiét. Cac hé théng
phan phéi khang nguyén phd bién nhu: liposome
ban chat 1a 16p doi phospholipid ky nuéc; virus like
particles (VLPs) c6 chua cac trinh tu peptide dac
trung va cau tric 3D twong ty Virus ty nhién (Davitt
and Lavelle, 2015). Ngoai ra, cac hé thdng mang
sinh vat nhu Lactobacillus va nAm men dang duoc
cha ¥. Cac hé théng mang nay 1a cac sinh vat co kha
ning biéu hién khang nguyén trén bé mat. O hé
thong liposome, khang nguyén s& duoc thu nhan,
sau d6 dugc boc lai trong 16p phospholipid ky nuéc.
Cac budc thu nhan va boc khang nguyén doi hoi thoi
gian dai, k¥ thuat, chi phi cao, do d6 tinh tng dung
khong cao. Hé théng VLPs gitip gitr hoan toan ciu
tric khang nguyén, tuy nhién céc thao tac, ky thuat
& hé théng nay doi hoi trinh do ky thuat cao, thoi
gian dai. Lactobacillus va nam men dang 1a cac hé
thdng giau tiém nang. Sau khi duoc tao ra, chiing co
kha nang tang sinh va biéu hién vo han, mang lai
nguédn nguyén liéu lén trong thoi gian ngan. Tuy
nhién, h¢ thdng Lactobacillus doi hoi cac diéu kién
Song, tang sinh phuc tap, déc do hon nhiéu so véi
nim men. Vi wu diém vé chi phi, ky thuat, thoi glan
ciing nhu kha nang biéu hién protein ngoai lai, nam
men 13 hé thdng van chuyén tiém ning. Chung nam
men dwoc Gng dung nhidu hién nay la
Saccharomyces cerevisiae va Pichia pastoris.
S. cerevisiae thuong duoc dung cho muc tiéu biéu
hién protein bé mat chtr khong dung thu protein tiét,
diéu nay c6 thé do S. cerevisiae co cac neo ty nhién,
ciing nhu hiéu suét tiét protein muc tiéu kém hon P.
pastoris (Pepper et al., 2008; Ahmad et al., 2014).
Nham muc tiéu bleu hlen nhiéu nhat khang nguyén
trén bé mat ndm men, cdc neo tw nhién cua
S. cerevisiae sé dugc dung hop véi khang nguyén va
biéu hién trong P. pastoris (Wang et al., 2007). Neo
duoc lya chon 1 a-Agglutinin, day 1a mot chudi
polypeptide neo mach don dugc ma hoa bai gene
agol. a-agglutinin 12 neo mang dau C, voi dau N
mang nhiém vu tiét va dau C gitip protein niy neo
vao mang té bao. Khi biéu hién protein bé mat,
protein muc tiéu dugc dung hop véi phan dau C cia
o-agglutinin va bién ddi sau dich md gin duoi
Glycophosphatidylinositol (GPI), trinh tu nay giup
dau C cua a-agglutinin neo lai trén thanh va dé 16
protein  muyc tiéu ra bén ngoai t& bao
(Wojciechowicz et al., 1993).
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O nghién ctru nay, hé thdng nim men P. pastoris
biéu hién khang nguyén F18 trén bé mat té bao dugc
nghién ctu, phat tién. Nhd hé théng ndm men nay,
khang nguyén co thé duoc bao vé, han ché sy tac
dong cua cac diéu kién khic nghiét ¢ hé tiéu hoa.
Day s& 1a hé théng vaccine udng tiém ning trong
viéc chong lai ETEC/F18.

2 VAT LIEU VA PHUONG PHAP
2.1 Chiing chi va plasmid

Chung E. coli DH5a dugc st dung lam ching
nhan ban vector tai t6 hop. Chung Pichia pastoris
X33 duoc sir dung lam ching biéu hién protein tai
t6 hop. Plasmid pET22b-f18 dugc dung lam khuon
thu nhan gene f18, plasmid
pAOX HSA Aggl KanR duoc dung lam khudn
thu gene agglutinin. Plasmid pPICZa duoc st dung
dé dong hoa. Céc chuing vi sinh vat va plasmid khac
dugc cung cap boi Bo mén Cong nghé Sinh hoc
Phén tir va M6i truong, Truong Pai hoc Khoa hoc
Tu nhién, PHQG-TPHCM.

2.2 CAu tric vector tai té hgp pPICZaag

Gene agglutinin 1a trinh ty nucleotic ma hoa
phan dau C cua protein a-agglutinin. Gene nay dugc
thu nhan tir plasmid pAOX_HSA_Aggl_KanR bing
ky thuat PCR véi chu trinh luan nhiét nhu Hinh 1,
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(TCTAGACTATTAGAATAGCAGGTACG).

Plasmid pPICZa duoc thu nhan tir E. coli DH5a
bing phwong phap SDS-kiém. SDS pha mang té
bao, tao diéu kién dé NaOH gay bién tinh DNA b
gene va plasmid. Sau d6, KOAc duoc bd sung vao
nham trung hoa kiém tinh, tao diéu kién dé plasmid
hdi tinh nhanh thanh mach d6i va tan vao dich ndi,
DNA bo gene va protein tao thanh mét hdn hop taa
Vi potassium dodecyl sulfate, va dwoc loai bé bang
ly tim. Dich néi chira plasmid sau d6 tiép tuc duoc
tinh sach bang cot EZ-10. Sau khi d thu nhan thanh
cong, gene agglutinin va plasmid pPICZa dugc xir
li tao dAu dinh v&i hai enzyme cét han ché Kpnl va
Xbal (Thermo Scientific), va nbi lai voi nhau nho
enzyme T4 ligase (Thermo Scientific). San phim
ndi duoc hoa bién nap vao chung E. coli DH5a va
duogc nudi cy trén méi truong LB (Peptone: 10 g/l
cao nim men: 5 g/l, NaCl: 10 g/I, pH 7,0) c¢6 chira
khang sinh zeocin (Biobasic) néng do cubi 50
pg/ml. Hoa bién nap 1a phuong phap bién nap dua
trén kha ning twong tac dong thoi cua ion Ca?* voi
DNA mang dién tich 4m va vdi cac gbc mang dién
tich am trén 16p lipopolysaccharide caa vi khuan,
tao diéu kién dé DNA dé dang twong tac véi mang,
phuong phép sd¢ nhiét khién plasmid co thé dé dang
xam nhap vao E. coli. Cac thé bién nap sau d6 dugc
tiép tuc sang loc bang ky thuat PCR voi cap moi

v6i cap mdi  dic  hieu  287Fkpnl 287FKpnl va moi trén plasmid pPICZa AOX3
(GGTACCGCCAAAAGCTCTTTTATC) va (GCAAATGGCATTCTGACATCC), dé kiéem tra
43RXbal gene da duoc chén vao dung vi tri trén plasmid.
95°C |95 °C
2phat | 30s 2
P ) 30 chu ky el 7 °c
30's| 10 phat
55°C
30s

Hinh 1: Chu trinh ludn nhiét phan &wng PCR

2.3 Céu tric vector tai t6 hop pP1CZaag-f18

Gene f18 la trinh ty nucleotic ma héa protein
F18. Gene 18 duoc thu nhan bang ky thuat PCR véi
chu trinh Iudn nhiét nhu Hinh 1, khuon 1a vector tai
t6 hop pET22b-f18 véi cap méi dic hiéu 288FXhol
(CTCGAGAAAAGAATGGCTACTTTAGTTGTT
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AA) va 289REcoRI (GAATTCCTTGTAAGTAAC
CGCGTAAG). Sau do, gene f18 va plasmid
pPICZagg cing duoc xir 1i v6i hai enzyme cét han
ché Xhol va EcoRI (Thermo Scientific), va ndi lai
véi nhau nho enzyme T4 ligase (Thermo Scientific).
San pham ndi dugc héa bién nap vao chung E. coli
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DH5a va dwoc nudi cdy trén médi trudng LB
(Peptone: 10 g/l, cao ndm men: 5 g/I, NaCl: 10 g/l
pH 7,0) co chira khang sinh zeocin (Biobasic) nong
d6 cubi 50 pg/ml. Cac thé bién nap sau d6 duoc tiép
tuc sang loc bang ky thuat PCR bang cip modi
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288FXhol va mdi trén plasmid pPICZagg AOX3.
Plasmid pPICZaag-f18 sau khi dwoc cAu tric thanh
cong s€ mang trinh tu gene ma hoa protein F18, phia
sau 1a trinh ty ma hoéa phan dau C cua o-agglutinin
nhu Hinh 2.

Promoter

118

a-agglutinin

Hinh 2: Céu tric phirc hgp gene biéu hién protein F18 dinh mang

2.4 Tao dong chiing P. pastoris X33::f18

Pé tang kha nang sat nhap gene f18 vao bo gene
ching chu P. pastoris X33 theo co ché tai t0 hop,
plasmid tai to hop pPICZagg-f18 dugc cit véi
enzyme BglIl. Sau do, san pham cit duoc tinh che
bang phwong phép tua con va dién bién nap vao té
bao kha nap P. pastoris X33. Dién bién nap la
phuong phdp su dung dién cao thé trong thoi gian
cuc ngan, lam rdi loan ciu tric mang té bao, tao ra
cac 16 thung tam thoi, cho phép cac phan tir DNA
ngoai lai xdm nhap. H6n hop bién Nap dugc trai trén
moi treong YPD (10 g/L cao nam men, 20 g/L
peptone, glucose 2%) ¢6 bd sung zeocin (BIObaSIC)
nong d6 cudi 50 pg/ml, 0 & 30°C trong 4 ngay. Tién
hanh dong thoi mot mau ddi chung 4m voi té bao
kha nap P. pastoris X33. Cac thé bién nap sau dé6
duoc tiép tuc sang loc bang k§ thuat PCR véi cap
mdi 288FXhol va AOX3 (mdi trén plasmid
pPICZagg). Chung tai t6 hop dwoc hoat hoa va ting
sinh trong 10 ml méi trudng BMGY c¢é bd sung
zeocin nong do cudi 50 ug/ml, lic 250rpm & 30°C.
Khi ODsgoo nm = 2 — 6, sinh khéi duoc chuyén sang
10 ml méi truong BMMY, nudi cdy lac 250 rpm &
30°C (Asada et al., 2011). Chat cam wng methanol
dugc bd sung voi nong do cudi 0,5% sau mdi 24 gid
nudi cdy. Sau 72 gio, sinh khdi duwoc thu nhan va hoa
trong dém PBS (11,5 g Na;HPOy, 2,96 g NaH,POs,
5,84 g NaCl, pH 7,4).

2.5 Kiém tra biéu hién protein F18

Phan doan mang cua chung P. pastoris X33::f18
dd cam ung biéu hién duwoc thu nhan bang
Triton-X114 (Sigma) (Taguchi and Schatzl 2014).
Tién hanh dong thoi mot mau déi chimg am 1 phan
doan mang P. pastoris X33. Sau d6, phan doan
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mang dugc chuyén 1én mang nitrocellulose da dugc
khoa boi sita gay 3% bang may hat chan khong
(Rupprecht et al., 2010). Khang thé khang protein
F18 (GS. Cox, Dai hoc Ghent, Bi), va khang thé thur
cép khang khang thé heo c6 danh dau Horseradish
peroxidase (HRP) duoc bd sung 1én mang. Cudi
cung, co chit tao mau Tetramethylbenzidine (TMB)
(Sigma) dwoc bd sung dé kiém tra sy biéu hién cua
protein muc tiéu.

3 KET QUA VA THAO LUAN
3.1 Tao dong ching E. coli DHSe. mang
vector tai to hgp pPICZagg

Gene agglutinin dugc thu bang phuong phap
PCR v6i ciap moi dic hiéu. San pham PCR duoc
kiém tra bang phuong phap dién di gel agarose
1,5%. Két qua dién di cho thay da thu nhan dugc
duy nhat mot doan gene c6 kich thudce 960 bp, phu
hop véi kich thudc thiét ké (giéng 2, Hinh 3A). Bén
canh d6, ddi chimg am cuia phan ung PCR véi day
du tat ca cac thanh phan nhu phan ung thu gene
ngoai trir khuon thi khong c¢6 su hién dién cua bat ki
vach DNA nao, diéu nay cho thay phan tng PCR thu
nhén gene khong bi ngoai nhidm (giéng 1, Hinh 3A).

Sau khi dugc xtr 1y tao cac dau dinh bang hai
enzyme cit han ché 1a Kpnl va Xbal, gene va
plasmid duoc néi lai véi nhau thong qua T4 ligase
va tién hanh bién nap san pham ndi vao chung
E. coli DH5a. Plasmid pPICZa c6 gene khang
khang sinh zeocin nén cac thé bién nap dugc sang
loc budc dau trén moéi truong nudi cdy cd chira
khang sinh zeocin. Cac khuan lac dy tuyén nay tiép
tuc dugc sang loc bang k§ thuat PCR véi cap moi
287FKpnl va AOX3.
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bp M 1

Hinh 3A: Thu nhan gene agglutinin
M: thang DNA 1 kb, 1: déi chimg dm, 2: san pham PCR thu gene
Hinh 3B: Sang lpc thé bién ngp E. coli DH5a/pPICZagg
M: thang DNA 1 kb, 1: doi chimg ém, 2-3: cdc khuan lac sang loc

Gene agglutinin dugc chén vao gitta ving AOX
promoter va AOX terminator cua plasmid pPICZa.
Do d6, san pham khuéch dai cua khudn lac c6 mang
vector pPICZagg c6 kich thuéc 1320 bp. Két qua
dién di cho thay, cac khuan lac du tuyén duong tinh
¢6 sy xuat hién vach DNA kich thudc nam giita vach
1000 bp va 1500 bp cua thang, phu hop véi kich
thuéc dy doan ban diu (giéng 2, 3, Hinh 3B). Hon
nita, ddi chimg am vai day du tat ca cac thanh phan
ctia phan wng PCR ngoai trir khuon khong xuat hién
vach, d6i ching to khong co sy tap nhiém (giéng 1,
Hinh 3B). Cac khuan lac duong tinh nay sé tiép tuc
dugc nudi cdy va tach chiét plasmid.

A
bp M 1

600
400

3.2 Tao dong chiing E. coli DHSa mang
vector tai to hop pP1CZagg-f18

Gene f18 duoc thu tu plasmid pET22b-f18 thong
qua PCR v&i cap mdi dic hiéu. San pham PCR dugc
kiém tra thong qua dién di trén gel agarose 1,5%.
Két qua dién di cho thiy d thu nhan duoc duy nhat
mét doan gene co kich thude 492 bp, phu hop voi
kich thuéc gene f18 (giéng 2, Hinh 4A). Ddi chiing
4m véi ddy di tht ca cac thanh phin cia phan tng
PCR ngoai trir khuén thi khong ¢6 su hién dién caa
bat ki vach DNA nao, cho thiy phan tng PCR thu
nhan gene khong bi ngoai nhidm (giéng 1, Hinh 4A).

Hinh 4A: Thu nhin gene 18
M: thang DNA 1 kb, 1: doi chieng dm, 2: san pham PCR thu gene
Hinh 4B: Sang loc thé bién nap E. coli DH50/pPICZagg-f18
M: thang DNA 1 kb, 1: doi ching dm, 2-3: cac khudn lac sang loc

Sau khi dugc Xir 1y tao cac ddu dinh bang hai
enzyme cat han ché 1a Xhol va EcoRlI, gene f18 va
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plasmid pPICZagg duoc ndi lai v6i nhau bang T4
ligase va tién hanh bién nap san pham ndi vao ching
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E. coli DH50. Plasmid pPICZagg c6 mang gene
khang khang sinh zeocin nén cac thé bién nap duoc
sang loc budc dau trén moi trudng nudi cay co chira
khang sinh zeocin. Cac khuan lac du tuyén nay tiép
tuc duoc sang loc bang ky thuat PCR véi cap moi
288FXhol va AOX3.

Gene f18 dugc chén vao gilta ving AOX
promoter va AOX terminator cta plasmid
pPICZagg. Do d6, san pham khuéch dai cua khuan
lac ¢6 mang vector pPICZagg-f18 c6 kich thudc
1776 bp. Két qua dién di cho thdy, cac khuan lac du
tuyén duong tinh cé su xuat hién vach DNA kich
thudc nam gitra vach 1500 bp va 2000 bp cia thang,
phii hop véi kich thudc thiét ké (giéng 2, 3, Hinh

bp

M

2000
1500

Tdp 56, Sé 6B (2020): 139-145

4B). Hon nita ddi chimg am khong xuét hién vach,
chung t6 khong c6 su tap nhiém (gleng 1, Hinh 4B).
Cac khuan lac duong tinh nay s& tiép tuc dwoc nudi
céy va tach chiét plasmid bang phuong phap SDS-
kiém.

3.3 Tao dong ching P. pastoris X33::f18

Vector pPICZagg-f18 dugc tién hanh bién nap
vao chiing P. pastoris X33. Vector pPICZagg-f18 co
mang gene khang khang sinh zeocin nén cac thé bién
nap duogc sang loc budc dau trén moi trudng nudi
cdy co chira khang sinh zeocin. Cac khuan lac du
tuyén nay tiép tuc duoc sang loc bang ky thuat PCR
vé6i cap mdi 288FXhol va AOX3.

2 3 4 5

Hinh 5: Sang loc thé bién nap P. pastoris X33::f18

M, thang DNA 1 kb; 1, ddi chitng durong; 2, déi chig dm; 3-5, cdc khudn lac sang loc

Két qua dién di cho thay, cac khuan lac du tuyén
¢ sy xuat hién vach DNA vai kich thuéc ngang
bang vai giéng ddi chimg duong (giéng 3,4,5, Hinh
5). Hon nita, d6i chimg 4m véi dy du tit ca cac
thanh phan cua phan tng PCR ngoai trir khuon
khong xuat hién vach, cho thiy khong co su tap
nhiém (giéng 2, Hinh 5). Diéu nay cho thy plasmid
tai t6 hop pPICZagg-f18 da dwoc bién nap thanh
cong vao chung nam men P. pastoris X33. Cac
khuan lac dwong tinh dugc nudi cdy va thu nhan
nham kiém tra biéu hién.

3.4 Kiém tra biéu hign F18

Phan doan mang ctia chang P. pastoris X33::f18
dugc chuyén 1én mang nitrocellulose va kiém tra
bang phuong phap Dot Blot. Chi ¢6 chung nim men
mang vector pPICZagg-f18 méi co thé biéu hién
protein F18 trén bé mat va co tin hiéu khi bd sung
co chat TMB.
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Hinh 6 : Kiém tra biéu hién protein
1: P. pastoris X33::f18 + khdng thé khang F18,
2: P. pastoris X33 + khdng thé khdang F18,
3: P. pastoris X33::f18 khong khdng thé khéng F18, 4:
P. pastoris X33 khong khdng thé khing F18

Két qua cho thdy chi c6 chung ndm men P.
pastoris X33::f18, v4i day du cac thanh phan méi
cho két qua hién mau TMB (giéng 1, hinh 6). Cac
dbi chirng am khéng c6 tin hiéu mau TMB cho thdy
khong c6 hién tuong duong tinh gia (giéng 2-4, hinh
5). Piéu nay cho thay dd biéu hién thanh cong
peptide F18 trén mang té bao P. pastoris X33::f18.
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Céc vector tai to hgp pPICZagg, va pPICZagg-
f18 da dwoc cdu trac thanh cong trong chung E. coli
(DH50). Chung nim men P. pastoris X33::f18 da
duoc tao thanh coéng. Protein ngoai lai F18 da duoc
biéu hién thanh cong trén mang t& bao nim men
P. pastoris X33::f18.
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