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TOM TAT: Céc bénh dich do virus luén 12 méi de doa thuong xuyén va gay thiét hai nghiém trong cho
nganh chan nubi ga ¢ Viét Nam. Vi vy, can tao ra duoc ché phém sinh hoc co6 hoat tinh ting cudng suc
dé khang cac bénh do virus & ga. Bai bao trinh bay két qua tao dong, biéu hién va xac dinh hoat tinh khang
virus cua interferon-a va interferon-y ga tai t6 hop thu nhén tir hé thong nim men Pichia pastoris. Poan
gene ma héa cho ChIFN-o. va ChIFN-y dugc tao ra biang phan tng PCR va PCR/SOE (Splicing
Overlapping Extension) trén khudn mau 1a DNA bj gen ga. Cac vector biéu hién ChINF-o v ChIFN-y da
dugc dong héa va hai dong P. pastoris biéu hién 6n dinh ChIFN-a va ChIFN-y d4 dugc tao ra. Sy biéu
hién ciia ChIFN-o. va ChIFN-y trong dich nudi cdy P. pastoris dd dugc xac dinh bang SDS-PAGE. Hoat
tinh sinh hoc cia ChIFN-o téi t6 hop dugc xac dinh trén mé hinh nguyén bao soi phoi ga gay nhidm virus
IBDV va NDV. Khi gay nhiém té bao véi virus IBDV, ty 1& té bao séng & 16 xir 1y voi ChIFN-a liéu 1,6
pg/ml 1a 79-88% trong khi ty 1é t& bao séng & 16 dbi ching am 14 33-34%. Khi gay nhidm té bao véi virus
NDV, ty 18 té bao séng & 16 xtr 1y véi ChIFN-o liéu 1,6 pg/ml 1a 81-90%, cao hon dang ké ty 1 té bao
sdng & 16 d6i chimg 14 27-32%. Nhu vay, protein tai t hgp ChIFN-a va ChIFN-y d dwoc biéu hién thanh
cong trén hé théng P. pastoris va ChIFN-a c6 hoat tinh kich thich té bao khang virus IBDV va NDV.

Twr khéa: Pichia pastoris, cim gia cAm, hoat tinh sinh hoc, interferon alfa, interferon gamma.

MO DAU

Cac bénh gay ra boi virus nhu cim,
Gumboro, Newscatle 1a méi de doa thuong truc
cho nganh cong nghiép chin nuéi va ché bién gia
cam & Viét Nam. Theo bao cao cua Ban chi dao
qudc gia phong chéng dich cam gia cam, tir nim
2007 dén 2012 dich cum gia cam ludn bung phét
tai Viét Nam va gay nhiéu thiét hai. Trong nim
2011, ca nudce c6 22 tinh thanh xay ra dich véi s6
gia cam bi chét va tiéu hiry hon 150.000 con. Chi
riéng 2 thang dau nam 2012, dich cm gia cam
d4 xay ra & 12 tinh thanh 1am chét gan 52.000
con gia cam [bo Nong nghiép PTNT]. Hién tai
chua c6 thude diéu tri bénh dac hiéu cac bénh do
virus gy ra trén gia cam, va viéc st dung
vaccine dé phong bénh van con nhiéu diéu bat
lgi. Cac chung virus thuong xuyén bién d6i dé
thich &tng va kha nidng phat sinh chang virus maoi
ciing lam giam hiéu qua cta vaccine phong bénh.
Vi vay, rat can c6 mot ché pham sinh hoc cé hoat
tinh ting cuong stc dé khang cua gia cam véi
nhiéu loai virus gay bénh khac nhau.

Interferon (IFN) la mét ho cytokine dong
vai tro quan trong trong dap wng mién dich
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khang virus cua co thé va dd dwoc tng dung
trong diéu tri bénh nhiém virus & nguoi [2].
Viéc sir dung IFN ga (ChIFN) trong diéu tri
bénh do virus trén gia cAm d& duoc nghién ciu
va ung dung cach ddy nhiéu nim. ChIFNs d4
dugc chirng minh c6 hoat tinh khing virus
manh. Cac protein nay c6 kha nang kim hadm su
nhan Ién cua cac virus nhue Rous Sarcoma Virus
(RSV) [13], Marek’s Disease Virus (MDV) [7],
Newcastle Disease Virus (NDV) [10], Avian
Influenza Virus (AIV) [16, 20], Vesicular
Stomatitis Virus (VSV), Semliki Forest Virus
(SFV) [15], va Infectious Bronchitis Virus
(IBV) [12].

Ciing nhu IFN céc loai khac, IFN ga gdbm c6
2 typ: typ | (IFN-a) va typ Il (IFN-y) cé chuc
ning va co ché hoat dong khac nhau. Gen chifn-
o ma héa cho ChlFN-a khdng cd intron, ma héa
cho 1 protein dai 193 amino acid (aa) voi doan
peptide tin hiéu dai 31 aa va protein trudng
thanh c6 chiéu dai 162 aa (khdi luong phan tir 12
18,96 kDa) [15]. ChIFN-o duoc san xuét khi co
thé dong vat phan ung lai sy xAm nhiém cua
virus, va duoc san xuit boi nhiéu loai té bao
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khac nhau. ChIFN-a @c ché sy ting sinh cia
virus bang cach kich thich té bao phan huy
RNA virus, trc ché qua trinh téng hop protein va
tang apoptosis ctia té bao nhiém virus [12]. Gen
mé hdéa cho ChIFN-y gom 4 exon va 3 intron.
Trong d6, exon 1 chira trinh ty 5> UTR va trinh
te mad hoa cho doan peptide tin hiéu dai 19 aa,
va 22 aa dau tién cua protein trudng thanh.
Exon 2, 3, 4 mad hda cho doan peptide dai 23,
60, va 40 aa tiép theo ciia ChIFN-y truong thanh
(theo thir tu twong tng). Ca 3 intron & ChIFN-y
déu lam gian doan khung doc ma tai vi tri chinh
X&c nam giira 2 codon (frame 0) [8]. cDNA cua
ChIFN-y m& hdéa cho mét protein dai 164 aa
chtra vung peptide tin hiéu dai 19 aa va ChIFN-
y truong thanh dai 145 aa (khdi lugng phén tir
khoang 16,8 kDa) [11]. Tuwong tu nhu & dong
vat co vii, ChIFN-y duoc san xuat tir cac té bao
T duogc hoat hoa va cac dai thyc bao. ChIFN-y
c6 kha nang kich thich hoat dong cta cac dai
thuc bao [9, 17]. ChIFN-y c6 tac dung cam ung
su biéu hign MHC nhom |1 trén bé mit cac dai
thuc bao va cac loai té bao trinh dién khang
nguyén khac & ga [6, 18].

Véi hoat tinh sinh hoc da dugc biét rd,
ChIFN-o va -y ¢6 nhiéu tiém ning ng dung
trong phong va tri cac bénh do virus gay ra
& ga. Do nhu cau Ve mot ché phim khang
virus ¢ ga va gia cam rat 16n, viéc san Xuat
duoc ChIFNs tai t6 hop c6 gia tri thyuc tién
cao va c6 thé mang lai loi ich kinh té, x& hoi to
I6n. Muc tiéu ciia nghién ctru ndy nham tao
dong, biéu hién va danh gia hoat tinh cia
protein ChIFN-a va ChIFN-y tai t6 hop thu
nhan tir hé théng ndm men Pichia pastoris.
Pichia pastoris 1a h¢ thdng biéu hién protein tai
t6 hop nhiéu trién vong Vi biéu hién protein
dang tiét, de nudi cdy, co thé nang cap 1én quy
mo san xudt cong nghiép va gi4 thanh san xut
thdp. Do do, viéc tao dugc dong P. pastoris biéu
hién ChIFNs s& mé ra trién vong san xut duoc
cac protein nay véi gia thanh hgp 1y phuc vu
cho nganh chin nuéi gia cam.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Chang E. coli DH5a va chung nam men
Pichia pastoris GS115 do hang Invitrogen cung
cap. Vector pPIC9K do hdng Invitrogen cung

cap. Virus gay bénh Gumboro (IBDV) va
Newcatle (NDV) do B6 mén Tha y, Khoa Nong
nghiép, Truong Pai hoc Cin Tho cung cap.
Trang ga c6 phéi 9-10 ngay tudi tir ga me
khong tiém phong vaccine dugc thu mua tir cac
hé dan khu vuc thanh phé Can Tho.

Tong hop gen ma héa cho ChIFN-a

Trén khuén miu la DNA bo gen ga, doan
gen ma héa cho ChlFN-a truéng thanh (aa 32-
aa 193, mi sb trén GenBank: U07868) duoc
khuéch dai bang phan ung PCR véi moi xubi
ChIFNA-F 5’-AATTGAATTCTGCAACCACC
TTCGCCCCCA-3’ va mdi nguoc ChIFNA-R
5’-AATTGCGGCCGCCTAAGTGCGCGTGT
TGCCT-3’ [mdi ty thiét ké] c6 mang trinh tu
nhan biét cua EcoRI va Notl (gach duéi) tuong
ung. Chuong trinh luan nhiét dugc thuc hién
nhu sau: 95°C-5 phat; 94°C-30 gidy, 52°C-30
giay, 72°C-30 gidy (lap lai 25 chu ky); 72°C-10
phat.

Téng hop gen ma hda cho ChIFN-y

Trén khuon mau 1a DNA b gen cia ga, 4
exon cua gen ma hoa protein ChIFN-y trudng
thanh (aa 20-aa 164, ma sb trén GenBank:
U27465) duoc khuéch dai bang phan tmg PCR
VGi 4 cap moi:

ChIFNG1-F: 5’-ATGGCAGGAATTCCAT
AC TGCAAGTAGTCTAA-3’; ChIFNG1-R:
5-ATGACTTGAGTTAAAGTCAGCTTTCAG
TTT -3’; ChIFNG2-F: 5’- GAAAGCTGACTTT
AAC TCAAGTCATTCAGA-3’; ChIFNG2-R:
5-TTTTCTCATTTCTCTCTGTCCAGTTCTT
CA-3’; ChIFNG3-F: 5’-GAACTGGACAGAG
AGAAATGAGAAAAGGATC-3’; ChIFNG3-R:
5’-TTCATCGGGAGCTTGGCCAGGTCC-3’;
ChIFNG4-F: 5’- CTGGCCAAGCTCCCGATG
AACGACTTGAGAA-3’; ChIFNG4-R: 5°- TT
AAAAGCGGCCGCAGAGGAGATGCAATT
GCTAA-3’ [ty thiét ké].

Céc mdi c6 mang trinh tw nhan biét cua
EcoRI va Notl (gach dudi) va cac trinh ty chong
lan giita cac exon k& nhau (in nghiéng dam).
Poan gen ma hdéa cho ChlFN-y hoan chinh dugc
tao ra bang phan tng SOE (Splicing Overlapping
Extension) qua 2 bude. Bude 1, 2 phan ung SOE
dugc thyc hién riéng ré véi cap mdi ChIFNGI-
F/IChIFNG2-R va cip mdi ChIFNG3-
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F/ChIFNG4-R trén khudn miu 1a hén hop san
pham khuéch dai ciia 2 cip exon l/exon 2 va
exon 3/exon 4 twong ung. San pham phan tng
SOE buéc 1 1a 2 trinh ty DNA méd hda exon 1-2
va exon 3-4 cua gen ChIFN-y. Bué6c 2, 1 phan
ung SOE duoc thuc hién véi cap mdi ChIFNG1-

A. Khuéch dai timg doan riéng biét

exon 1 exon2
L

F/ChIFNG4-R trén khuon mau 1a hdn hop 2 doan
DNA ma hda exon 1-2 va exon3-4 dugc tao ra ¢
trén. San pham cubi cling cua qua trinh SOE 1
DNA mach d6i hoan chinh ma héa cho ChIFN-y
truong thanh. Qua trinh tong hop gen ma hda
ChIFN-y dugc mo ta ¢ hinh 1.

exon3 exon4

ChIFN-y — c ——)
full length
b S 4 e 27 o
f h
PCR\L(I) PCRJ/(Z) PCR\L(B) PCR | (4)
fragmentAB 1 cD fi EF fragment GH
B. Phan @ng SOE (splicing by overlap extension)
fragmentAB
i CD
a’
‘4 fragment EF
SOE | (1) =y GH
“%
ndi blc SOE | (2)
a” fragment AD nbi f/g
fragmentEH ‘TJ
SOE | (3)
nbi d/e

ChIFN-y  ;

exon 1 exon2

exon 3 exon4

Hinh 1. So d4 phan (g SOE tng hop gen ma héa cho ChIFN-y

Chuong trinh ludn nhiét dugc ap dung cho
tit ca cac budc PCR/SOE la: 95°C-5 phit;
94°C-30 giay, 52°C-30 giay, 72°C-30 giay (lap
lai 25 chu ky), 72°C-10 phdt.

Tqo dong plasmid pPICIK tai té hop chiza gen
ma héa ChIFN-« va ChIFN-y

San phim PCR khuéch dai gen md hda
ChIFN-y dugc dong héa truc tiép vao vector
pCR2.1 str dung bd kit thuong mai TOPO® TA
cloning kit (Invitrogen) theo quy trinh ctia nha
san xuat. Plasmid pCR2.1 tai t6 hop mang gen
chifn-y dugc kiém tra bing phan tng cit gisi
han véi EcoRI va Notl (New England Biolabs)
va giai trinh ty.

Poan gen mi héa cho ChIFN-a (san pham
PCR) hodc ChIFN- y truong thanh ding trinh ty
(trong plasmid pCR2.1 tai t6 hop) dugc cat hodc
bing enzyme EcoRl va Notl. San pham cét
dugc chén vao vector pPICIK bing phan tng
ndi dau dinh véi enzyme T4 ligase (New
England Biolabs). Cac dong plasmid pPIC9K
tai to hop co chira gen muyc tiéu dugc kiém tra
lai phan tg cat gi¢i han véi EcoRI va Notl va
giai trinh ty bang mdi a-factor.
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Tao dong ndm men P. pastoris biéu hién on
dinh ChIFN-a va ChlFN-y

Qua trinh tao dong cac nAm men P. pastoris
biéu hién 6n dinh ChIFN-o va ChIFN-y duoc
thuc hién theo hudng din ciia nha san xudt. Tom
tat qua trinh nay nhu sau, plasmid pPICIK tai to
hop mang gen ma hda cho ChlIFN-a va ChIFN-y
dugc cit mo vong bang Sall va duoc dién bién
nap vao P. pastoris, cic dong nAim men mang
gen muc tiéu dugc sang loc trén moi trudng MD
(Pichia expression kit-Invitrogen); cac dong P.
pastoris tai t6 hop c6 mang gen muc tiéu duoc
nuéi cay lién tuc trén moi trudng YPD Pichia
expression kit-Invitrogen) chira G418 véi nong
d6 ting dan (2, 4, 6, 8, 10 mg/ml) nham tim ra
cac dong c6 mang nhiéu ban sao cua gen muc
tiéu trong bo gen.

Biéu hi¢n ChIFN-a va ChIFN-y trén quy md
nudi cdy ldc (shaking flask)

Phuong phap nudi cdy P. pastoris biéu hién
protein tai t() hop duoc thuc hién theo quy trinh
nha san xuit dé nghi (Pichia expression kit-
Invitrogen). Mot khuan lac P. pastoris mang
gen muc tiéu dugc tang sinh qua dém trong 25
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ml méi truong BMGY [Pichia expression Kkit-
Invitrogen ] ¢ 28°C, lic 250 vong/phit dén khi
ODggo dat 5-6. Sinh khdi nAm men duogc thu
nhan bang ly tam 6000 vong/phut trong 15 phit,
va chuyén sang 50 ml méi truong BMMY sao
cho ODgg dat 1. Nam men dugc nudi cay lic &
250 vong/pht, nhiét do 20°C. Sau mdi 24 gio
nudi cay, MeOH 100% duoc thém vao moi
truong nudi cay dat nong do cudi la 1%. Kiém
tra ham lugng protein tong trong dich nudi cy
bang phwong phap do Bradford theo quy trinh
cua nha san xuat (Biorad) va phan tich bing
Tricine SDS-PAGE theo phuong phap da dugc
md ta bai Hermann (2006) [3].

So ché dich protein ChIFNs biéu hién tir Pichia
pastoris

Dich sau 1én men dugc ly tdm & 6.000
vong/phut trong 10 phut dé loai té bao nam men
thu nhan dich ndi c6 chia protein muc tiéu.
Dich néi duoc xur Iy qua may loc tiép tuyen VGi
cot loc kich thudc loc gisi han 10 kDa dé loai
bo dich 1én men va trao d6i buffer. Protein sau
khi qua loc tiép tuyén duoc thu nhan trong
Phosphate buffered saline (PBS) va bao quan &
-80°C.

Khdo sat doc tinh cua dich ChIFNs déi voi
nguyén bao sei phdi ga

Nguyén bao soi phédi ga duoc tach va nubi
cay theo phuong phap da dugc md ta trudc day
boi Janardhana et al. (2007) [6], Xia et al.
(2004) [20], Yeh et al. (1999) [21]. Nguyén bao
sm phéi ga duoc ciy vao cac gleng cua dia 96
giéng & mat do 4 x 10* té bao/giéng va nudi cay
24 gio trong méi truong DMEM (Sigma) 10%
FBS, 37°C, 5% CO,. Té bao duoc xu ly vai dich
ChIFN-a hodc ChIFN-y & nhiéu ndng d6 khéc
nhau tir 160 pg/ml dén 2,5 pg/ml (ddy pha
lodng bac 2 tir 1/2-1/64). Ngoai ra, dich nubi
cay P. pastoris GS115 khong xir Iy ciing duoc
so ché va xir ly té bao & cac d6 pha lodng tuong
{g dé lam ddi chung. Sau 72 gio xir Ii véi dich
ChIFNs, mat do té bao & cac giéng dugc danh
gi4 bang gi4 tri ODsg trong phuong phap MTT
((3-(4,5-Dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide) [19]. Poc tinh té
bao cua dich ChIFN-o va dich nudi cdy nam
men khong xu ly dugce danh gid qua ty 1€ % gia

tri ODsgo Clia C4C 10 t€ bao xir Iy nhu trén o V6i
gia tri ODsg ctia 16 té bao chi xir ly PBS.

Ther nghiém hogat tinh khang virus cua dich
ChIFN-a

Hoat tinh khang virus ctia dich ChIFN-a téi
t6 hop duoc danh gia bang md hinh nguyén bao
soi phoi ga bi gay nhiém véi virus IBDV va
NDV. Trudc khi duoc sir dung dé gay nhiém té
bao, miu virus dugc chuan do hoat lrc theo quy
trinh cua Hussain & Rasool (2005) [5] va chi s6
TCIDso/0,1 ml dich virus duoc tinh toan theo
cbng thirc cua Reed & Muench (1938) [14].

Nguyén bao soi phoi ga duoc ciy VAo cac
giéng cua dia 96 gleng & mat do 4 x 10* té
bao/giéng va nubi cidy ¢ didu kién nhu trén
trong 24 gio. Té bao dugc xu ly vai dich
ChIFN-a & 4 ndng d6 tir 16 pg/ml dén 0,016
ng/ml (ddy pha lodng bac 10) ¢ céac thoi diém
trudc 24 gio, 0 gio va sau 24 gio bi gay nhiém
virus IBDV hoic NDV ¢ lidu 100 lan
TCIDsy/0,1 ml. Ngoai ra, ca&c mau déi chirng am
la t& bao dwoc gay nhidm voi virus ma khong
dugc xir 1i voi dich ChIFN-a va ddi chang té
bao khong xur ly cing dugc thuc hién. Sau khi
gay nhiém virus duoc 72 gid, mat do té bao
séng o cac 16 thir nghiém dugc xac dinh bing
phuong phdp MTT thong qua gid tri ODsg.
Hoat tinh bao vé nguyén bao s¢i phdi ga khang
virus IBDV va NDV duoc danh gia qua ty 1€ %
gi& tri ODsgo cia céc 16 té bao xir ly nhu trén so
VGi gié tri ODsg cia mau té bao chi xu ly PBS.

KET QUA VA THAO LUAN

Tao plasmid pPIC9K mang gen ma hda
ChIFN-a

Trén khuoén mau la DNA bo gen ga, phan
tmg PCR duoc thuc hién voi cap mdi dic hiéu
ChIFNA-F/R nham khuéch dai doan gen ma
héa cho ChIFN-a truang thanh ¢ chiéu dai 162
aa. Kich thuéc ly thuyét caa san pham PCR Ia
508 bp bao gom doan gen muc tiéu va cac trinh
tu bd sung ¢ dau 5’ cua 2 moi. Két qua dién di
trén gel agrose 1% cho thay, phan tng PCR tao
mot san pham khuéch dai c6 kich thudc khoang
500 bp, twong Gng gen muc tiéu chifn-a
(hinh 2A).
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Hinh 2. Tao plasmid pPIC9K mang gen mé héa ChlFN-o
A. Khuéch dai gen chifn-o bang phan tmg PCR v6i moi CHIFNA-F/R. M: thang DNA,; giéng 1, 2: san pham
PCR khuéch dai gen md hoa ChIFN-a; B. Pﬁhém ung cat gidi han ba“mg’ EcoRI va Notl kjém tra sy hién dién
cua gen chifn-a trong plasmid PIC9K tai t6 hgp; M. thang DNA; giéng 1-12: san pham cat cta 12 dong

plasmid.

San pham PCR nay duoc tinh sach va duoc
cit bang enzyme EcoRI va Notl. San pham cit
dugc noi vao vector pPIC9K da dugc cit mo
vong bang 2 enzyme trén. San phim ndi sau do
dugc dién bién nap vao E. coli DH5a va dugc
sang loc trén méi truong LB Agar-Amp (50
ng/ml). Plasmid tir 12 khuan lac moc dugc trén
moi truong chon loe dugc tach chiét va kiém tra
bang phan Gmg cét giéi han véi EcoRI va Notl.
Két qua dién di trén gel agarose 1%

A M 1 2 3 4
500
300

78

pplM 1 2 3 4 5 6 7 8

:-“-.-uﬂﬂ

cho thdy, phan tmg cét véi 5/12 dong plasmid
duogc chon cho san pham kich thuéc khoang 500
bp, twong ung véi gen muc tiéu chifn-a (hinh
2B). Nhu vay, 5 dong plasmid nay la vector tai
t6 hop pPIC9K/ChIFN-o. Két qua giai trinh tu
cia mot dong plasmid tai  t6 hop
pPIC9K/ChIFN-a cho thay gen chifn-a d4 duoc
tao dong dung trinh ty va khung doc.

Tao plasmid pPIC9K mang gen ma hda
ChIFN-y
B
750 =
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200000
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Hinh 3. Tao plasmid pPIC9K mang gen ma hda ChIFN- y

A. San pham PCR khuéch dai 4 exon cta gen chifn-y. M: thang DNA; gleng 1,2,3,4:exon 1, 2,3, 4; B.
Tong hop gen chifn-y bang phan tmg SOE. M: thang DNA; giéng 1: sdn pham kéo dai exon 1-2; gleng 2: sén
pham kéo dai exon 3-4; giéng 3: gen chifn-y hoan chinh; C. Phan tmg cit gi6i han bang EcoRI va Notl kiém
tra sy hién dién cua gen chifn-y trong plasmid pCR 2.1 téi t6 hop. M: thang DNA; giéng 1-8: san phdm cit cua
8 dong plasmid dwoc chon ngau nhién; D. Phan (g cét gioi han bang EcoRI va Notl kiém tra sy hién dién
ciia gen chifn-y trong plasmid pPICOK tai t6 hop. M: thang DNA; giéng 1-4: san pham cét ciia 4 dong plasmid

dugc chon ngau nhién.
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Trén khuén mau 1a DNA bo gen ga, phan
tng PCR d4 duoc thuc hién thanh cong dé
khuéch dai 4 exon riéng 1& caa gen chifn-y voi
kich thuéc thude san pham twong ung la 91 bp,
95 bp, 198 bp va 138 bp (hinh 3A). St dung céac
san pham khuéch dai & trén, cac phan wng SOE
(Splicing Overlapping Extension) da duoc thuc
hién dé tao doan DNA bao gém exon 1 va exon
2 ndi tiép (kich thudc 161bp), exon 3 va exon 4
ndi tiép (kich thudc 316bp). Phan tmg SOE cubi
ciing dugc thuc hién thanh céng tao mach doi
DNA mé hoéa ChIFN-y truong thanh cé kich
thudc 451bp. Két qua phan tich trén gel agarose
1% cho thay, cac san phim PCR thu duoc déu
c6 kich thude twong ung véi kich thuéc mong
dgi (hinh 3B). Nhu vay, doan gen chifn-y da
duogc khuéch dai thanh cong tir DNA b gen cua
ga.

San pham khuéch dai cia doan gen ma hoa
cho ChIFN-y truéng thanh duge dong hda tryc
tiép vao vector pCR2.1, san pham ndi duoc bién
nap vao E. coli DH5a. Céac dong E. coli DH5a
mang plasmid tai t6 hop duoc sang loc khudn
lac tring/xanh trén moi truong LB Agar-Amp
c6 bod sung X-gal, IPTG. Plasmid tach tir 8
khuan lac tring dugc cat kiém tra bang enzyme
cat gigi han EcoRI va Notl. Két qua dién di trén
gel agarose 1% cho thay, phan tng cit voi ca 8
dong plasmid dugc chon déu cho san pham kich
thude khoang 500 bp tuong Umg vai gen muc
tiéu chifn-y (hinh 3C). Nhu vay, 8 dong plasmid
nay déu 1a vector tai t6 hop pCR2.1/ChIFN-y.
Két qua giai trinh tu cua mot dong plasmid tai
t6 hop pCR2.1/ChIFN-y cho thay gen chifn-y da

A 1 2 3 4 M
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440
| 31.0
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_— 4.4

- s

dugc tao dong dung trinh tu.

Poan gen chinf-y dugc cit khoi plasmid
pCR2.1/ChIFN-y bing enzyme EcoRI va Notl
va duogc tinh sach. San phim cit duge dong hoa
vao vector pPIC9K va plasmid pPICIOK/
ChIFN-y téi t6 hop duoc sang loc twrong ty nhu
& truong hop ChIFN-o. Két qua kiém tra su
hién di¢n cua gen muc tiéu trong cac dong
plasmid tai t6 hop Gng vién cho thiy ca 4 dong
plasmid nay déu 1a vector tai t6 hop pPICIK/
ChIFN-y (hinh 3D). Trinh ty va khung doc cta
gen chinf-y trong mot dong plasmid tai to hop
pPICIK/ChIFN-y cling da dugc x&c nhan.

Tao dong nAm men P. pastoris mang gen ma
héa cho ChlFNs

Qué trinh xir ly plasmid va bién nap gen vao
nim men P. pastoris dwoc thyc hién theo quy
trinh cua nha san xuat. Qua qua trinh sang loc
ban dau trén moi truong MD, 167 dong nim
men &ng vién mang gen chifn-a va 86 dong nam
men tng vién mang gen chifn-y d& duoc chon.
Céc dong nam men mang nhiéu ban sao gen
muc tiéu duoc tiép tuc sang loc trén mai truong
YPD c6 chtra khéng sinh G418 sulfate véi nong
do tang dan 2, 4, 6, 8, 10 mg/ml. Két qua, c6 9
dong nim men chuyén gen ma hoa ChIFN-o va
14 dong nim men chuyén gen ma hoa ChIFN-y
moc dugc trén moi truong YPD chira G418 vai
nong d6 10 mg/ml (két qua khong duoc trinh
bay). Cac dong nim men nady uéc luong c6
chtra hon 10 ban sao cua gen myc tiéu trong bo
gen.

Biéu hién va so' ché dich ChIFN-o va ChIFN-y

B kDa 1 2 3 4

66.2
4.0

316
215

144
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Hinh 4. Biéu hién ChIFN-o va ChIFN-y téi t hop tir nAm men P. patoris
a. Phan tich Tricine SDS-PAGE dich Ién men P. pastoris biéu hi¢n ChIFN-o. M: thang protein; giéng 1, 2, 3,
4: mau dich protein sau 72 gio, 48 gio, 24 gio va 0 gio [én men; b. Phan tich Tricine SDS-PAGE dich 1én men
P. pastoris biéu hién ChIFN-y. M: thang protein; giéng 1, 2, 3, 4: mau dich protein sau 0 gio, 24 gio, 48 gio,
va 72 gio 1én men.
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Mot trong cac dong P. pastoris mangvnhiéu
ban sao cua gen muc tiéu dwoc chon dé biéu
hién ChIFNs & diéu kién nudi cdy lic. Sinh khéi
ndm men trong dich nuéi cy duoc loai bo bing
li tam va dich ChIFN-o. va ChIFN-y dugc so ché
bang phuong phép loc tiép tuyén. Ham lu’orng
protein tong trong dich ChIFNs so ché duoc xéac
dinh bang phuong phap Bradford va thanh phan
protein dugc phan tich biang Tricine SDS-
PAGE. Két qua phan tich bang Tricine SDS-
PAGE cho thdy, vach protein biéu hién vuot
muc trong dich so ché ChIFNs c6 kich thugc
khoang 19 kDa va 16 kDa twong ¢ng Véi
ChIFN-a va ChIFN-y. Vach protein nay khéng
thdy & thoi diém I1&n men 0 h, va dam dan theo
thoi gian 1én men tir 24 h-72 h. Nong do protein
téng s6 biéu hién trong méi trudng nudi ciy lic
sau 72 h 1én men dat 150-190 pg/ml (hinh 4).
Két qua ciing cho thay protein muc tleu chiém
da so trong thanh phan protein tong sb cua dich
nubi cdy nim men P. pastoris vi nam men tiét
rat it protein ndi sinh ra ngoai moéi truong nudi
cay (hinh 4). Pay la mot diém thuan loi cho giai
doan tinh sach va thir nghiém hoat tinh ChIFNs
sau nay.

Khao sat doc tinh caa dich ChIFNs doi véi
nguyén bao sgi phdi ga nudi ciy

Nguyén bao soi phoi ga dugc xi ly véi dich
so ché ChIFN-a & nhiéu d6 pha loing bac 2
khac nhau 1/2-1/64 (twong ung véi ham huong
protein 160 pg/ml-2,5 pg/ml). Mat d té bao sau
khi xtr 1y dugce xac dinh bang gia tri ODsgonm
trong phuong phap MTT. Poc tinh té bao cua
dich ChIFN-o. va dich nudi cdy P. pastoris
khong xir Iy ChIFN-o duoc danh gia bang ty 18
% cua gia tri ODsgonm ¢ 10 X1 1y s0 Vi 16 dbi
chirng PBS. Két qua ghi nhan cho thiy, dich so
ché ChIFN-a gy doc cho nguyén bao soi phdi
ga ¢ d6 pha lodng 1/2 va 1/4 (twong dwong ndng
d6 protein tong 80 va 40 pg/ml). Ty Ié té bao
séng 1a 15% va 33% so véi mau té bao xur ly
PBS. Tur d6 pha lodng 1/8 tro 1€n (twong duong
nong do protein tong 20 pg/ml), dich so ché
ChIFN-a khong gay doc cho nguyén bao sgi
phdi ga, ty 1& té bao séng twong duong 16 ddi
ching. Tuy nhién, thu nghiém voi mau dich
nudi cdy nim men khong xir ly ciing cho két
qua giy doc té bao tuong ty nhu dich so ché
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ChIFN-a (hinh 5). Nhu vay, ¢6 thé nhan dinh
doc tinh té bao cua dich so ché ChIFN-a khéng
phai do ban than protein nay ma do cac thanh
phan nén cua dich 1én men nim men P.
pastoris. Do d6, dé tranh tac dong giy doc cho
nguyén bao soi phoi ga, d6 pha loang thich hop
cta mau dich so ché ChIFN-a trong thir nghiém
danh gia hoat tinh khang virus tir 1/8 tr¢ 1én.

OChIFN & Dich 1én men P.pastoris

100 A
80 A
60 -
40 4
20 A ‘ I
0 +
/2 1/4  1/8 1/16 1/32
D phaloang dich 1én men

Hinh 5. Bgc tinh caa dich ChlIFN-a trén nguyén
bao soi phdi ga

Té bao song (%)

1/64

Hoat tinh khang virus caa dich ChlFN-a trén
mo hinh nguyén bao sgi phdi ga nhiém virus
IBDV va NDV

Nguyén bao sgi phoi ga dugc xt ly véi dich
so ché ChIFN-o & nhiéu d6 protein khac nhau
16 pg/ml-0,016 pg/ml (twong ung véi do pha
loang 1/10%-1/10%) & 3 thoi diém 24 gio trudc,
ngay khi va 24 gio sau khi gay nhiém virus véi
litu 100 TCIDsy/0,1 ml. Mat do té bao sbng
trong céc 16 t& bao nhidm virus dugc xur 1y va
khong dugc xir Iy ChIFN-a ciing nhu mau té
bao chi xir Iy voi PBS duoc danh gia bang gia
tri ODsgonm trong phuong phap MTT.

Két qua thuc nghiém cho thiy, dich so ché
ChIFN-o ¢6 hiéu qua bao vé nguyén bao soi phoi
ga khang lai sy nhidm virus IBDV (hinh 6A). O
16 xir Iy ChIFN-a 24 gid trudc khi gay nhiém
virus, xtr Iy ChIFN-a & liéu 0,16 ug/ml-16 pg/ml
lam ting ty Ié té bao sdng khi bi gay nhiém virus
dat 50-88%. Trong khi ¢ 16 t& bao nhidm virus
nhung khéng duoc xir ly ChIFN-a ty 1& té bao
sbng chi 1a 34%. Nhin chung viéc xi Iy ChIFN-o
truéc khi nhiém virus IBDV cho hiéu qua bao vé
té bao tét hon 1a khi xir ly ChIFN-a cing ldc



Vo Thi Minh Tam et al.

hozc sau khi gay nhiém virus. Tuy nhién, sy khac
biét nay khong déng ké.

Twong tu nhu vai virus IBDV, dich so ché
ChIFN-a ciling c6 hiéu qua bao vé nguyén bao
soi phoi ga khang lai su nhiém virus NDV (hinh
6B). O 16 xir Iy ChIFN-a 24 gio trude khi gay
nhiém virus, xir Iy ChIFN-o. & liéu 0,016 pg/ml-
16 pg/ml lam ting ty Ié té bao song khi bi gay
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nhiém virus dat 34-90%. Trong khi & 16 té bao
nhiém virus nhung khong duoc i Iy ChIFN-a
ty 1& té bao song chi la 27%. Ciing nhu truong
hop virus IBDV, viéc xir ly ChIFN-a trude khi
nhiém virus NDV cho hiéu qua bao vé té bao tbt
hon so véi xir Iy ChIFN-o cung lic hoac sau khi
gay nhiém virus. Nhung sy khac biét nay ciing
khong rd rang.
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Hinh 6. Hoat tinh khang virus cua dich ChIFN-o. trén mo hinh nguyén bao soi
phdi ga nhiéem virus IBDV (A) va NDV (B)

Nhu vay, thir nghiém trén mé hinh nguyén
bao soi phéi ga nhiém virus cho thiy dich so
ché protein ChIFN-a biéu hién tir P. pastoris tao
ra trong nghién cau cé hoat tinh sinh hoc kich
thich kha ning khang virus cua té bao. Pay la
cong bd dau tién ¢ Viet Nam vé viéc tao dong
va biéu hién ChIFN ga c6 hoat tinh sinh hoc
trén hé théng nim men Pichia pastoris. Nguyén
Ngoc An va nnk. (2009) [1] d4 tao ra dong
Bacillus subtilis tai t& hop biéu hién ChIFN-o
va bao tir dong vi khuan nay c6 hoat tinh khéng
virus NDV va IBDV trén nguyén bao sg¢i phoi
ga [1]. Tuy nhién, trong nghién ciru nay protein
ChIFN-a téi to hop da khong dugc thu nhan va
danh gia hoat tinh truc tiép. Trén thé gidi,
ChIFN ga téi t6 hop tir P. pastoris da duogc biéu
hién va danh gia hoat tinh khang virus NDV va
virus VSV (vesicular stomatitis virus) trong
cong b cua Hou et al. (2011) [4].

KET LUAN

D¢ biéu hién protein tai to hop ChIFN-a va
ChIFN-y huéng dén ung dung trong phong va
tri cdc bénh do virus ¢ gia cam, hai loai

interferon ga d duoc biéu hién trén hé thong
Pichia pastoris. Trén mé hinh nguyén bao sgi
phdi ga nudi cdy, ChIFN-o tai to hop tao ra
trong nghién ciru ndy da cho thiy hoat tinh bao
vé té bao khang virus IBDV va NDV gay nhiém
nhan tao. Két qua cho thay ché pham ChIFN-a
c6 thé str dung trong viéc ting tinh dé& khang cua
ga ddi véi hai loai virus IBDV va NDV.

Loi cam on: Nghién ctu nay dugc thyc hién
bing ngudn kinh phi khoa hoc ctia Trung tim
Cong nghé Sinh hoc thanh phd HO Chi Minh,
mé s6 dé tai: YD01/11-12.
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A STUDY ON CLONING, EXPRESSING AND INVESTIGATING
BIOLOGICAL ACTIVITY OF RECOMBINANT CHICKEN
INTERFERON PRODUCED FROM YEAST Pichia pastoris

Vo Thi Minh Tam, Nguyen Thi Thanh Giang,
Nguyen Dang Quan, Nguyen Quoc Binh

Biotechnology Center of Ho Chi Minh city
SUMMARY

Virus-infectious diseases are permanent threats and cause serious lost for chicken industry of our country.
Thus, the development of a bio-product enhancing the immune system against viral-caused diseases on
chicken is highly necessary. Aims of this study were to clone, to express and to investigate anti-viral activity
of recombinant chicken interferon-a and interferon-y (ChIFN) produced from yeast Pichia pastoris. Gene
fragments encoding ChIFN-o and ChIFN-y were obtained by PCR and PCR/SOE (Splicing Overlapping
Extension) based on the chicken genome DNA. Expressing vectors pPICIK bearing gene-encoding ChINF-a
or ChIFN-y were cloned and two clones of P. pastoris stably expressing ChlFN-a and ChIFN-y were
generated. The expression of ChIFN-a and ChIFN-y in P. pastoris culture supernatant was identified by
Tricine SDS-PAGE. The biological activity of recombinant ChIFN-a was investigated on the model of
chicken embryo fibroblast infected with IBDV and NDV. In case of IBDV-infected cells, the survival rate of
cells treated by 1.6 pg/ml ChlFN-a was 79-88%, significantly higher than that of cells treated by PBS which
was 33-34%. With NDV-infected cells, the survival rate of cells treated by 1.6 pg/ml ChIFN-o was 81-90%,
also obviously higher than that of cells treated by PBS which was 27-32%. In conclusion, recombinant
ChIFN-a and ChIFN-y were expressed successfully on yeast P. pastoris and ChIFN-o was functional to
stimulate anti- IBDV and NDV activities of cells.

Keywords: Pichia pastoris, chicken interferon-a, chicken interferon-y.
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