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TOM TAT
Dich bénh do virus la méi de doa thwong xuyén va gdy thiét hai nang né cho
nganh chan nuoi ga o Viét Nam. Vi vdy, viéc tao ra cac ché phcfm sinh hoc co hoat
tinh tang cuong kha ning chong nhiém virus cho ga cé thé mang lai gid tri kinh té lom
cho nganh chan nudi. Nghién civu NAY tdp trung vao viéc toi wu héa cdc diéu kién biéu
hién gene md hoa Interferon-olpha cua ga (ChIFN-a) - mot ho cytokine quan trong
trong phan vmg mién dich khdng virus - trén hé thong E. coli Rosetta va tinh sach san
pham protein tdi t6 hop. Két qua cho thay ChIFN-a dwoc biéu hién chii yéu dwéi dang
thé viii va cé thé duwoc tinh sach véi do tinh khiét cao. Nhitng két qua thu dwoc cho
thdy, viéc san xudat ChIFN-a tdi t6 hop quy mé Iém trén E. coli ¢6 tiém ndng g dung
[6n cho nganh chan nuoi ga o nuoc ta.
Tir khéa: interferon-alpha ga, E. coli, cim gia cam, biéu hién genee.
ABSTRACT

Viral diseases are a frequent threat and cause severe damage to the poultry
industry in Vietnam. Therefore, the creation of biological products that enhance the
ability to resist viral infections in chickens can bring significant economic value to the
poultry industry. This study focuses on optimizing the conditions for expressing the
genee encoding chicken Interferon-a (ChIFN-o) - an important cytokine family in the
antiviral immune response - on the E. coli Rosetta system and purifying the
recombinant protein product. The results show that ChlFN-a is mainly expressed in
the form of inclusion bodies and can be purified with high purity. The obtained results
indicate that the production of large-scale recombinant ChlFN-a on E. coli has great
potential for application in our country's poultry industry.

Keywords: Chicken interferon-alpha; E. coli; avian influenza, genee expression.

1. PAT VAN PE phong vaccine 1a cach tt nhat dé ngin

Céc dich bénh do virus nhu cam, ngtra va kiém soat dich bénh. Tuy nhién,
Gumboro va Newcastle dang 1a mdi de virus c6 kha nang bién doi va lam giam
hiéu qua cua vaccine. Mot vi du la
vaccine Marek chi c6 thé ngan chan
triéu chiing ma khéng ngan chan sy lay
lan cua virus.

doa I6n d6i voi nganh chin nudi gia cam
tai Viét Nam. Tinh dén thang 11 nim
2021, dich cum gia cAm d3 anh huong
dén 31 tinh thanh va di dan dén viéc

tiéu huy hon 400 nghin con ga. Khong Interferon la mot nhom

c6 thuéc hiéu qua dé diéu tri nhiém
virus va viéc str dung thudc khang sinh
khong phai la mot giai phap. Tiém

cac protein tu nhién dugc san xuit bai
cac té bao cua hé mién dich & hau hét
cac dong vat, nham chéng lai cac tac



nhan ngoai lai nhu virus, vi khuan, ky
sinh tring va té bao ung thu. N6 chi duoc
tong hop khi c6 mit cac chit sinh
interferon (con goi la interferonogene).
Interferon  thuoc mot  lop  1on
cua glycoprotein dwoc biét dén dudi céi
tén cytokine (chit hoat hod té bao).
Interferon dong vai trd quan trong trong
ctra ngd mién dich, nd 1a hang rao bao vé
dau tién cua co thé chdng lai virus va su
phét trién bat thuong cua té bao.

Trén dong vat cé cac nhom interferon
chinh:

Interferon type |1 géom cha yéu 1a: alpha
(IFNa), beta (IFNB)...

Interferon type Il gdm: gamma (IFNy).
Dic tinh sinh hoc: Chling bén viing truéc
nhiéu loai enzyme nhu
: ribonuclease, dezoxyribonuclease...
nhung bi phan giai boi protease va bi pha
hay bai nhiét 6. Bac tinh sinh hoc quan
trong cua interferon la khdng co tac dung
dic hiéu ddi vaéi virus (interferon duoc
sinh ra do mét loai virus ¢ thé kim ham
su nhan Ién cua nhirng virus Khac).

Sau khi nhiém virus, té bao bi cam
ung va san sinh ra interferon, interferon
khong c6 tac dung bao vé té bao me ma
chi bao vé céc té bao bén canh, & céc té
bao nay virus van hap phu Ién véch té
bao va xam nhap vao bén trong té bao,
nhung dén giai doan sao chép thong tin
cua virus thi interferon cé tadc dung uc
ché, kim ham su tong hop mARN cua
virus, mMARN cua virus khong dugc tong
hop thi sy chuyén héa acid nucleic va
protein cua virus ciing khong tién hanh
duoc, do do khong ¢ hat virus méi duoc
giai phong ra.

Hoat dong cua IFNa khong c6 tinh dac
hiéu d6i voi loai.

Nghién ciru nay tap trung vao viéc
biéu hién va tinh ché interferon-alpha ga
(ChIFN-0) trong hé théng vi khuan E.
coli dé tao ra mot lugng 16n ChIFN-a
gip ting cuong sic dé khang cua gia
cam dbi voi nhiéu mam bénh, véi gia
thanh hop Iy, sir dung trong nganh chan
nudi. P& kiém tra sy biéu hién cua
protein, trinh ty genee IFN-o da duoc toi
uu hoéa va chen vao vector pET32a(+),
sau d6 bién nap vao chung vi khuan E.
coli (Rosetta). Mot nd luc nhanh chong
dé tinh ché protein ciing da duoc thuc
hién. Nhiing két qua nay dong vai tro 1a
budc co ban hudng téi san xuat hang loat
ChIFNo. tai to hop cho nganh chin nudi
gia cam.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Vat liéu nghién cru

Gene ChIFNo dugc dat hang tir
GeneeScript va pET32a (+) va duoc
cung cap bai Phong thi nghiém Vi sinh
vat phan t, Vién Cong nghé sinh hoc,
Vién Han ldam Khoa hoc va Cdng nghé
Viét Nam.

Céc chung E. coli DH5a va E. coli
Rosseta dugc luu gitr trong phong thi
nghiém va duoc st dung dé nhan ban
vector pET32a/ChlFN-a hoac lam vat
chu biéu hién.

Cot sac ky &i lyc The ProBond™
Nickel-Chelating Resin (Thermo
Science, Hoa Ky) duoc sir dung dé tinh
sach protein tai to hop.

2.2. Phwong phap nghién cau
2.2.1. Xdy dung vector biéu hién protein

Gene ChIFNa (chiéu dai 585 bp)
(Genebank AMO049251) d3 dugc téi wu
hoa dé sir dung codon trong hé thong



biéu hién E. coli va sau d6 chén vao
vector pET32a (+) théng qua cac vi tri
nhan biét enzyme EcoRI va Hindlll. T4
ligase dd duoc st dung dé thit cudc thi
nghiém. Vector da tao dugc dat tén la
pET32a/ChlFN-q.

2.2.2. Chudn bi céc té bao tham quyén
va nhan ban pET32a/ChlIFN-«

Chung vi khuan E. coli DH5a
dugc st dung dé nhan  ban
pET32a/ChIFN-a. Dé chuan bi cac té
bao c6 tham quyén, cac té bao DH5a
bao quan trong tu lanh -80°C duoc lay
ra va cdy ria trén dia thach Luria-Bertani
(LB). Mot khuan lac duoc chon va nudi
cay trong 2 mL méi truong LB (10g/L
tryptone, 10 g/L chiét xuat nim men, 8
g/L NaCl, pH=7,4) & 37°C va lic 150
vong/phdt trong 16 gio. Huyén phu vi
khuan sau d6 duoc nudi cay trong 15-20
mL moi trudng LB cho dén khi ODeoo
dat 0,5 - 0,6. Huyén phu té bao duoc
chia thanh cac ong Eppendorf 1,5 mL va
dit trén da trong khoang 30 phat dén 1
gio truéc khi ly thm ¢ toc do 4.000
vong/phit trong 4°C 10 phat. Phan noi
phia trén duoc loai bo trong khi cac vién
té bao duoc thu thap va ria bang 500 uL
100mM CacCl>. Sau khi 1 trén da trong
30 phut, c4c té bao duoc tai huyén phu
trong 100 pL CaClz 100mM cdng véi
glycerol. Cac té bao c6 kha niang dugc
gitr trén bang trong 1 gio trudc khi
chuyén doi hoic dugc luu trit & -80°C
dé str dung lau dai.

Dé bién nap, 1 pL plasmid tai t6 hop
PET32a/ChIFN-a d3 dugc bd sung vao
100 pL té bao du nang lyc DH5a. HoN
hop nay sau d6 duoc giir trén da trong
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30 phat rdi soc nhiét & 42°C trong 1
phut 30 gidy. Sau do, lo té bao duoc bo
sung 500 pL moi trudng LB va nudi ciy
& 37°C, lic 150 vong/phat trong 1 gio
truéc khi cay vi khuan trén méi truong
thach LB chtra ampicillin (nong do cudi
cing 100 pg/mL) qua dém dé chon loc.
Cac khuan lac thé bién doi ngau nhién
moc trén dia LB + ampicillin dugc chon
dé tach plasmid. Pé kiém tra xem céc
khuan lac thé bién nap c6 chira vector
pET32a/ChIFN-a tai to hop hay khong,
viéc cit bo bang enzyme giéi han EcoRl
va HindIII dugc thuc hién song song voi
giai trinh ty bang cach sir dung doan moi
khoi dong va doan két thic T7.

2.2.3. Biéu hién gene trong té bao E.
coli Rosetta

Chuang E. coli Rosetta dugc su
dung dé biéu hién protein tai t6 hop.
Viéc chuyén d6i da duoc thuc hién nhu
md ta & trén. Mot khuan lac chaa
plasmid pET32a/ChIFN-o dwoc nudi
cay trong 3mL LB + ampicillin & 37°C,
lic 150 vong/phat trong 16 gio. Tiép
theo, huyén dich vi khuan duoc ciy
truyén 1% vao 2 lo penicillin, mdi lo
chtra 3 mL méi trueong LB + ampicillin,
sau d6 i 4m dén khi ODeoo dat 0,5 — 0,6.
Sau khi dat dugc OD yéu cau, mdi chai
penicillin dugc dan nhdn, mot chai
khong bo sung IPTG lam ddi chuang va
chai con lai dwgc tao cam @ng bang
IPTG d¢ biéu hién protein & cac nhiét
d6, ndng do IPTG va thoi gian lay mau
khéc nhau. Céc thi nghiém nay nhim
muc dich tim ra cac diéu kién biéu hién
c6 thé mang lai ning suat protein cao
nhit va d6 hoa tan tét nhat. Cac diéu



kién cia mdi thi nghiém dugc tom tat
trong bang dudi day.
Bang 1. Thi nghiém xac dinh diéu
Kién téi wu cho protein

Nhiét | Nong | Thoi
do (°C) do gian
IPTG | (gio)
(mM)
nng:rln L] 15 1 16
nng:rln ,| 25 1 10
ng;:r'n 3| 30 1 10
ngf;l;:rln L 1 4
ngf;l;:rln g | 15 0.5 24
ngf;l;:rln 5| 15 0.5 48
ngk-ll;:rln o 15 0.5 72
nng::n g | 37 0.2 4
nng::n o | 37 0.5 4

Té bao duoc thu hoach bang cach
ly tam ¢ 4.000 vong/phut trong 5-10
phat & 4°C, rira mot lan vai 300 pl Tris-
HCl 20 mM, pH 8 sau d6 duoc tao
huyén ph lai trong 300 pL Tris-HCI 20
mM, pH 8 trudc khi bao quan ¢ — 20 °C.
Pé nghién ciu kha ning hoa tan cua
protein duoc biéu thi, ca&c mau duoc xir
ly bing séng siéu &m (xung 10 gidy — 10
gidy nghi, bién d6 35%), sau d6 ly tam &
tbc d6 10.000 vong/phat trong 5 phit &
4°C. Phan noi phia trén hoa tan duoc thu
thap vao mot dng Eppendorf méi. Phan
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cin khéng tan dwgc rira mot lan bang
Tris-HC1 20 mM, pH 8,0, sau d6 duoc
hoa tan lai trong 300ul Tris-HCI 20mM,
pH 8,0.

2.2.4. Phan tich SDS-PAGE cua
protein biéu hién

Sau khi biéu hién, su hién dién cua
protein va cac mau biéu hién cua noé
(hoa tan hoac khéng hoa tan) duoc phén
tich bang dién di gel natri dodecyl-
sulfate polyacrylamide (SDS-PAGE)
trén gel polyacrylamide 12,6% (Bang
2). Tém lai, cac mau protein dugc tron
voi dung dich dém mau PAGE phéan giai
uré 2X (1,25 mL Tris 0,5M pH 6,8, 2
mL SDS 10%, 3,6 g uré, 699,1 pL
mercaptoethanol 1M, 3 mL glycerol, 0,5
mL 1% bromophenol blue ) va bién tinh
& 100°C trong 8 phut va ly tam & 10.000
vong / phat trong 5 phdt ¢ nhiét do
phong, sau d6 nap vao gel. Gel dugc
chay & 35 A trong khoang 1,5 gio trong
dung dich @m chay SDS 1X (3,03 ¢
trisbase, 14,44 g glycine, 1 g SDS trong
1000 mL nudc khtr ion) cho dén khi
bromophenol cham dén mép dudi cua
gel. Gel duoc nhuém bing dung dich
nhuom mau (25 mg coomassie mau
xanh, 100 ml dung dich (50% methanol,
10%CH3COOH, 40% nudc khi ion) va
dugc loai bo biang dung dich nhuom
mau (125 mL methanol, 50 mL
CH3COOH, 325 mL nudc khir ion) cho
dén khi gel nén trong sudt

Bang 2. Thanh phan ciaa
polyacrylamide gel

Thanh phan Gel bién tinh
Gel tach Gel c6
(uD) (ul)
H20 1,230 693.75
Tris- HCI 626




Thanh phan Gel bién tinh
3M, pH=8.8
0.5-||;;II,S pE:C I6.8 3125
Acrylamide 2,100 212.5
Glycerol 1,000
SDS 10% 25 6.25
APS 10% 25 12.5
Temed 4 1
Tong 5,010 1,238.5

F1-8. Cac mau trong tat ca cac budc
thanh loc da duoc thu thap, dan nhén va
luu trit & 4°C dé phan tich SDS-PAGE.
3. KET QUA NGHIEN CUU
3.1. Nhan ban va giai trinh tw vector
biéu hién pET32a/ChIFN-a

Dé biéu hién protein ChIFN-a,
diéu dau tién 1a sao chép trinh ty gene
lin tiép. Trinh ty m& hdéa gene cho
ChIFN-a da duoc t6i uu hoa dé biéu
hién qua muac trong E. coli, st dung
cong cu do genescript cung cap
(https://www.genescript.com/genesmartf

2.5. Tinh sach protein tai té hop
Protein tai t6 hop duoc danh dau
6xHis duogc tinh ché bang cot sac ky ai
luc ProBond™ Nickel Chelating Resin
trong diéu kién bién tinh theo huéng dan
cta nha san xuit. Pau tién, 2 mL nhya
da duoc thém vao cot va lam lang bang
trong luc. Sau khi hat dich ndi, cot duoc
rica mot 1an véi 6 ml dung dich dém lién
két bién tinh (uré 8 M, natri photphat 20
mM pH 7,8, 500 mM NaCl). Sau do,
phan khong hoa tan cua protein biéu
hién dugc lang voi 8 ml dém lién két
bién tinh, duoc thém vao cot trong 1 gio
nhe nhang. Lysate chay qua da dugc thu
thap, dan nhan va luu trir & 4°C dé phan
tich SDS-PAGE. Tiép theo, cot la rira
mot 1an véi 4 ml dém lién két bién tinh.
Bén lan rua tiép theo da duoc thuc hién,
hai lan dau tién sir dung 4 ml dung dich
dém rira bién tinh (8 M uré 20 mM, natri
photphat pH 6,0, 500 mM NacCl) cho
mdi lan rua; tiép theo 1a hai 1an ria khéc
sut dung 4 mL dung dich dém rira 2
(50mM NaH2PO4, 500mM NaCl, 40mM
imidazole, pH 8) cho mdi lan rira. Ké
tiép, protein duoc ria giai bang 8 mL
dung dich dém rua giai (8 M uré, 20
mM NaH2POs4 pH 4,8, 500 mM NacCl,
400 mM imidazole) va duoc danh dau la
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ree-genee-codon-timization.html) roi
tong hop. Trinh ty ChIFN-a duoc tong
hop cé chiéu dai 585 bp va chua cac vi
tri nhan biét enzyme EcoRI va Hindlll &
5 va dau 3’ tuong Gng. Vector
pET32a(+) va ChIFN-a duoc tong hop
déu duoc xu ly bang EcoRI va HindIll.
ChIFN-o da tiéu hoa dugc ghép vao
vector pET32a(+) duoc cit bing céc
enzyme cat gidi han gidng nhau, bang
cach st dung T4 DNA ligase dé xay
dung mot vector biéu hién tai to hop
(PET32a/ChIFN-a). Vector tai to hop
PET32a/ChIFN-a dugc chuyén nap vao
chang vi khuan E. coli DH5a va nudi
Cdy trén moi truong thach LB chua
ampicillin (ndng d6 cudi cung 100
ug/mL). Céc plasmid tir cac khuan lac
da truéng thanh dugc dugc chon ngau
nhién dé tach va cat plasmid véi enzyme
han ché EcoRI va HindIll dé chon
plasmid tai t6 hop chtra genee quan tam.
Song song, dé xac nhan genee nhan ban
da duoc giai trinh tu nucleotide ChlFN-
o bang cach st dung trinh khoi dong T7
va moi két thac da dugc thuc hién.

Sau khi xir Iy bang enzyme cét gioi
han, két qua trén gel agarose 1% cho
thay cac doan DNA c6 kich thudc xap xi
585 va 5.900 bp, twong tng vai kich



https://www.genscript.com/gensmartfree-gene-codon-
https://www.genscript.com/gensmartfree-gene-codon-

thuge ly thuyét cua genee ChIFN-a va
vector con lai (Hinh 1). Ngoai ra, két
qua giai trinh tu da tiét 16 danh tinh trinh
tu 100% giita genee ChIFN-a duoc tdi
uu hoa trong vector nhan ban va duoc
tong hop boi GeneeScript. Nhitng két
qua nay chi ra rang ChIFN-a di duoc da
chén thanh céng vao pET32a(+) va nhan
ban vao chung DH5o.

bp

-> vector biéu hién pET32a(+)
5900bp

-> gen IFN-a 585bp

Hinh 1. Vector pET32a/ChIFN-a dugc
cit bz‘“mg enzyme cit gi¢i han EcoRI
Va Hindlll. M: Piém ddanh ddu; Lan 1:
San pham PCR kich thuéc gene ChIFN-a
3.2. Biéu hié¢n ChIFN-a t4i to hop & E. coli

Nghién ctu nay da chon E. coli
Rosetta lam vat chu biéu hién gene
ChIFN-o.  Plasmid tii t6 hop
pET32a/ChIFN-a duoc chuyén vao E.
coli Rosetta biang phwong phap sbc
nhiét. Cac khuan lac bién nap dugc nudi
cdy trong méi truong LB c6 chua
ampicillin cho dén khi ODggo dat 0,5-
0,6. Vi khuan E. coli phat trién nhanh
chong trong khoang nhiét d6 tur 5-37°C.
Nhiét do anh huong dang ké dén trang
thai biéu hién va sb luong cua protein tai
t6 hop. Vé mat Iy thuyét, trong luong
phan tir caa protein tai to hop 1a 40 kDa,
bao gém 21,9 kDa cua ChIFN-a, 11,5
kDa Trx-tag va 6,6 kDa His-tag. Dé tim
ra cac diéu kién tdi wu cho sy biéu hién
qua muc cua ChIFN-a, mot sb yéu té anh
hudng dén su biéu hién cua protein tai to
hop da duoc thir nghiém. Dau tién, néng
d6 IPTG cao nhat 1a 1mM duoc sir dung
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dé toi uu héa nhiét do biéu hién nam
trong khoang tir 15, 25, 30 va 37°C.

Két qua protein biéu hién duoc quan sat
thdy trén gel polyacrylamide 12,6%
(Hinh 2). O 1mM IPTG, sau 16 gid cam
rng & 15°C, protein tai t6 hgp ChIFN-o
khéng xuat hién & ca phan hoa tan va
khong hoa tan. O 25°C, 30°C sau 10 gio
va 37°C sau 4 gio cam ung IPTG, dai
ChIFN-a véi kich thuéc 40 kDa chi xuat
hién trong phan protein khdng hoa tan

kDa M 1234 5 6 7 9

180 -
130-—
100 -
70 -
55 .
40 S -l W

Hinh 2. Biéu hlgn cua protein ChlFN-
o tai t6 hop & vi khuan E. coli Rosetta
dwoc tao ra bang 1mM IPTG & cac
nhiét d¢ khac nhau.

M: Piém danh dau;Lan 1: téng
protein khéng gay cam wung IPTG;Lan
2-9: protein hoa tan va khéng hoa tan
sau thoi gian va nhiét dé cam ung IPTG
khdc nhau twong ung; Lan 2-3: ¢ 15°C
trong 16 gio cam ung;Lan 4-5: ¢ 25°C
trong 10 gio cam ung; Lan 6-7: ¢ 30°C
trong 10 gio cam ung;Lan 8-9: ¢ 37°C
sau 4 gio cam ung.

Nghién ctu trudc day da ching
minh rang ¢ néng d6 cam tng IPTG
thap va nhiét d6 nudi cdy thap, kha ning
hoa tan cila protein tai to hop trong E.
coli c6 thé cai thién (Serensen &
Mortensen, 2005). Nong do IPTG va
thoi gian cam tng 13 nhimg yéu té anh
hudéng déang ké dén ham lugng va trang
thai biéu hién cua protein tai to hop.

Do d6, mitc biéu hién ctia ChIFN-q tai
t6 hop & 15°C véi nong do IPTG 0,5



mM duogc danh gia thém trong toi da 72
gid sau khi cam tng (Hinh 3). Két qua
dién di trén gel polyacrylamide 12,6%
cho thiy ring ngay ca sau 72 gio sau
cam ung, dai protein & 40 kDa khong
thé duoc quan sat rd rang & phan hoa tan
hoic khong hoa tan, cho thiy rang
protein ChIFN-o tai t6 hop nay biéu
hién yéu & 15° C v6i 0,5 mM IPTG.

Céc thir nghiém tiép theo di duoc kiém
tra voi nong d6 IPTG thap hon - 0,2 mM
va 0,5 mM - ¢ 37°C trong 4 gio cam Ung
(Hinh 4). O hai néng d6 IPTG thip hon,
biéu hién protein duoc quan sat thdy & ca
dang hoa tan va khong hoa tan; tuy
nhién, hau hét protein tdi t6 hop duoc
biéu hién ¢ dang khong hoa tan (dai 40
kDa). Trong cung diéu kién biéu hién ctia
qua trinh nudi cdy trong 4 gio & 37°C,
protein tai t6 hop duoc biéu hién & ndng
d6 1 mM IPTG nhiéu hon so véi & nong
do 0,2 mM IPTG va 0,5 mM IPTG.

Dua trén két qua khao sat, ChIFN-a
duoc biéu hién hiéu qua ¢ diéu kién tdi
wu 37°C, sau 4 gio cam tng véi ndng do
1 mM IPTG

kba M 1 2 3 4 5 6 7 8 9

180 - _:

130 -

w2 A =<3

s5 - =

== B8
e o

35 -
25 -

p—— g — | -

Hinh 3. Biéu hién cta protein ChIFN-
a tai to hop & E. coli Rosetta ¢ 15°C
sau khi tao ra 0,5mM IPTG tai cac
thoi diém khac nhau. M: diém danh
ddu; Lan 1-9: tong sé protein khong
cam ung IPTG, protein hoa tan va
protein khong hoa tan twong wng; Lan
1-2-3: sau 24 gio cam ung; Lan 4-5-6:
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sau 48 gio cam wung; Lan 7-8-9: sau 72
gio cam wng.

kDa M 1 2 3 4 5
70 /e T ==
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Hinh 4. Biéu hién ciaa protein ChIFN-
o tai t6 hop & E. coli Rosetta ¢ 37°C
sau 4 gio cam wng Vvéi cac nong dd
IPTG khéc nhau. M: diém danh dau;
Lan 1: téng so protein khéng cam ing
IPTG; Lan 2-3: protein hoa tan, khéng
hoa tan dwoc cam wung voi 0,2 mM
IPTG; Lan 4-5: cac protein hoa tan,
khong hoa tan dwoc cam wung voi 0,5
mM IPTG.

3.3. Tinh sach protein ChIFN-o tai t6 hop

Tinh ché protein 1a mot loat céac
quy trinh nham phan 1ap mot hoac mot
s6 protein tr mot hdn hop phuc tap,
thuong 1a té bao, md hoac toan bo sinh
vat. Phuong phép tinh ché thuong dugc
xac dinh bdi kich thudc protein, dac
diém sinh ly hoic twong tic &i luc
protein. Hexahistidine (dwgc gan thé
6xHis) duoc gan vao dau C cua ChIFN-
o tai tb hop dé giup tinh ché enzyme dé
dang hon bang sac ky ai luc thé His. Thé
His trong ChIFN-a s& lién két chat ché
vai cac ion Ni2* khi mau dugc dua vao
sic ky & luc chelate Ni* , ChIFN-a
dugc gitr lai trong cot trong khi cac
protein khéc chay ra ngoai. Protein tai to
hop duogc tinh ché trong Diéu kién bién
tinh bang cach st dung ProBond™
Nickel-Chelating Resin (Invitrogene).
ChIFN-o tai t6 hgp duoc thu thap tir cot
sic ky & luc véi dung dich dém chua
400 mM Imidazole. Cudi cung, tam



phan, mdi phan gdm 1 mL, duoc thu
thap va kiém tra trén SDS-PAGE
12,6%. Két qua cho thdy protein tai to
hop tinh sach bat dau xuat hién tir phan
s6 3 dén 8; & phan sé 5 va 6, ChIFN-a
duoc quan sat thiy & cac dai quan trong
nhat. P& xac nhan protein tinh khiét 1a
ChIFN-a tai t6 hop, phan tich Western
blot dugc sir dung dé xac dinh cac san
pham protein tinh khiét (Hinh 5)

Hinh 5. Protein ChIFN-a tii to hop
tinh sach.

M: diém ddnh dau; Lan 1-8: phan
tich SDS-PAGE vé cac phan sé cua
ChIFN-a tdi t6 hop dwoc rira gidi bang
400 mM Imidazole; Lan 9: Phan tich
Western blot vé khd ndng phan img
mién dich cua protein tai té hop doi Véi
khang thé don cu thé
4. BAN LUAN

Pé san xuét thanh cong sb luong
I6n ChIFN-o tai t6 hop cho @ng dung
quy md 1én, tdn tai mot sé thach thic
dang ké bao gom biéu hién hiéu qua, do
hoa tan va do tinh khiét. Trong hai
nghién cuu trudéec day ¢ Viét Nam,
ChIFN-o. duogc biéu hién trong hé thdng
khac nhau: Pichia pastoris (t& bao nam
men) (Giang et al., 2020) va Bacillus
subtilis (vi khuan) (Thu, 2012) nhung
hiéu qua phong bénh ciia san pham thé
hién ddi véi mam bénh trén ga khong
cao va khdng 6n dinh. Sy lya chon cua
mot may cha biéu hién thich hop anh
huong manh mé& dén sy biéu hién cua
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mot protein muc tiéu. Trong nghién cuu
cua ching tdi, hé thdng biéu hién E. coli
duoc lya chon nhd cac wu diém: sinh
truong nhanh, d& nudi cdy, gia thanh
thap va su san cd cua mot sb vecto biéu
hién sinh vat nhin so (chiang han nhu
vector chudi pET) dé san xuét protein
ngoai sinh, nhan dong va biéu hién
protein tai to hop. Ngoai ra, cac thé dung
hop ¢6 thé duoc hop nhat voi gene muc
tiéu trong cic vector biéu hién va tac
dong dang ké dén qua trinh phién m3,
san luong protein, do hoa tan va tinh ché.
Trong hé thong pET, gene muyc tiéu duoc
tao dong sau promoter T7 cia phage va
sy bicu hién dugc thuc hién boi T7 RNA
polymerase trong vat chu. Trx la protein
6n dinh nhiét noi bao 12 kDa ctlia E. coli
¢ thé duoc str dung dé ddng san xuat
véi protein muc tiéu, cai thién kha ning
hoa tan va 6n dinh cua né. Déi tac dung
hop Trx c6 thé duoc gan ¢ dau N hodc
dau C cua protein dich nhung hiéu qua
hon ¢ ddu N cua protein dich. Trong
nghién ctu nay, vector pET32a(+) chira
dong yéu t6 hoa tan Trx di duoc thiét ké
thanh cong va sau d6 duoc hop nhét véi
gene ChIFN-a tai to hop va dugc biéu
hién trong h¢ théng E. coli Rosetta. Cac
chung vat chit Rosetta c6 ngudn goc tir
BL21 d3 duoc xur Iy cong nghé dé ting
su biéu hién cua céac protein cua sinh vét
nhan chuan. Khi dugc str dung trong E.
coli, cac chung nay da cung cip tRNA
cho cac codon hiém AGG, AGA, AUA,
CUA, CCC va GGA c6 thé c6 loi cho su
biéu hién protein ctia sinh vat nhan chuan
ngudn gde (Galluccio va cong su, 2022).
Trong mot sb nghién ctu trude day,
ChIFN-a tai to hop cling dugc thé hién
thanh cong trong cac hé thong E. coli
khéac nhau. Nghién ctru cia Jun Zhao va
cong sy, cling da thiét ké mét vec to biéu
hién pET32a/ChIFN-a, va biéu hién



thanh cong protein ¢ dang hoa tan va
khong hoa tan sau 5 gio va 10 gid cam
tmg 1 mM IPTG & 32°C trong vi khuan
E. coli Rosetta (DE3) (Zhao et al., 2019).
Trong khi d6, trong nghién clru cua
chung t6i, v6i ciing néng d6 1 mM IPTG
va thot gian cam tng: 25°C, 30°C sau 10
gio va 37°C sau 4 gio cam ung IPTG,
protein ctia ching ta chi duoc biéu hién
duéi dang thé vui.

Nghién cuau cua chdng téi va
nghién ctu cua Zhao et al. khdc nhau
trong viéc lra chon may chu biéu thuc.
Trong khi Zhao et al. da chon cac chung
Rosetta (DE3) lam té bao chu, ching toi
sir dung cac chung Rosetta (Nova 1) va
khong rd li¢u day co phai la nguyén
nhan co ban dan dén kha ning hoa tan
khac nhau cua cac protein duoc biéu thi
hay khéng. Thé Trx dugc hop nhét voi
gene ChIFN-a tai t6 hop dé cai thién
kha nang hoa tan, tuy nhién, ndé khong
hoan thanh muc dich cua nd véi bat ky
protein tai t6 hop ndo. Thé Trx dugc st
dung trong nghién ciu cua Kong & Guo
da cai thién kha nang hoa tan cua
protein yéu té ting trudng nguyén bao
soi 19 (FGF19) thé hién trong chung
Rosetta-gami, nhung khong lam tang
kha nang hoa tan cua FGF19 trong
BL21 (DE3) Strain va FGF15 ¢ ca
BL21 (DE3) Strain va Rosetta-gami
(Kong & Guo, 2014). Vi vay, c6 thé
thiy rang céc yéu té khac co thé can

thiét cho biéu hién hoa tan cua nd. Mic
di cac protein ti t6 hop cua ching toi
chi dugc thé hién ¢ dang khdng hoa tan,
nhung né dé& dang duoc tinh ché bing
sac ky cot ai luc. Qua trinh tinh ché chi
dugc thuc hién mot lan, nhung protein
van con khoang 90% tinh khiét cho dén
phan cudi cung. Nhiéu bién s6 c6 thé
anh huéng dén hiéu qua, ning suat va
tinh 6n dinh cua hoat doéng trong qué
trinh tinh ché nhu dic tinh caa protein,
thanh phan dém, mudi va tién xtr Iy mau
anh huong dén hiéu qua tinh ché. Ngoai
ra, phan tich Western blot cho thay kha
niang mién dich véi cac khang thé cu
thé, goi Yy rang protein nay c6 kha ning
giit lai hoat tinh sinh hoc ban dau.
5. KET LUAN

Trong nghién clru nay, gene
ChIFN-a duoc sao chép vao vector biéu
hién pET32a (+) va vector biéu hién tai
t6 hop duoc chuyén nap vao vi khuan
chi E. coli Rosetta, dé san xuat ChIFN-o
tai t0 hop E. Coli. Nghién ctru da xéc
dinh cac diéu kién t6i wu hoa bicu hién
gene ma hoda Interferon-alpha ctua ga
(ChIFN-0). Nhitng két qud thu dwoc cho
thay, viéc san xudt ChIFN-a tdi to hop
quy mé Iém trén E. coli ¢6 tiém nang ing
dung lon cho nganh chan nuoi ga o nuoc
ta, giip ngédn chan cac dich bénh do virus
nhu cim, Gumboro va Newcastle dang 1a
mdi de doa 16n dbi v6i nganh chan nudi
gia cam tai Viét Nam.
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