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TOM T AT: Bén anh anh hrong aia diéu kién 1én men va promotor thiwa do biéu hién protein ngei
lai trongPichia pastoriscon phi thusc cac yu t lién quandén qué trinh phién ma vaah ma nhr: chi s
phu hyp gen ngai lai véi chang biéu hién; ar vu tién st dung cac ma b ba @ia P. pastoris ham lrong
GC va @ phan b GC ac theo genbé thu duoc tiéu prin HA1 (HAS5.1) a@ia khang nguyén
hemagglutinin H5 c6 ha tinh sinh ¢ lam @ s3 cho viéc tao vaccine phong cim A/H5N1 cho gian,
ching t6i tén hanh éi wvu ma B ba gerha5.1 ¢6 kich tde 1 kb @a virus cam A/H5N1 phudp véi hé
biéu hién Mim menP. pastorisX33. Gen sau khitwoc ci bién (mhab.1) c6 CAldat 0,98, hamiong
trung binh GCit 41,93 gim xudng 36,64%. n st sir dung cac ma & bad mirc phu lyp 91-100% 1ng
manh tr 44% tuéc cii bién 18n 94% va khong con cac mé ba hém. Sau khi i vu ma 1 ba, gen
mhab.1 dugc ghep i vector pPIC&mha 5.1 va nhan dong trolg coli DH10b. Vector pPICZmha5.1
saudé dugc bién map vao mm menP. pastorisX33. Protein taid hop MHA5.1 duoc tong hop dudi sy
didu khién cia promotorAOX1c6 kich thréc 50-70 kDa va ét ra ngoai mdi wong sau 72 @i nudi dy,
nhiét @ 36°C, pH mdi trrong Gim tng 6,7dén 7,2, \6i chit cam tng 1% methanol. HA5.1 tab thop lién
két dac hiéu voi khang tfe tho khang virus cim A/H5N1 va cé fiotinh narng kKt hdng ciu gas do pha
lodng nu 2°

Tir khoa: Chi 5 phii lyp ma 1 ba, ciim gia&m A/H5N1, P. pastorisX33, pPICZmha5.1 protein HA5.1
tai t hop.

MO PAU ma b ba hém ¢ loai khac. Tn suit s dung b
ba AGG, AGA ma hoa cho Arg nguoi la
11,2%, trong khido, gia ti nay ¢ E. coli la
2,1% va 2,4%. Ngoc lai E. coli chi yéu ar
dung b ba CGTdé ma hoa cho Arg di tan
Suit 16,4% [5]. Hamitong GC cao va phanib
héngdéu o€ tao ciu trac thr cip, nhr ciu trac
ep toc. Gu trac thr cip dugc hinh thanh hay
mat di gan ving mRNA khéng ©th ma va én
mé 1 ba khvi dau céanh hrong dén toc do suy
trong nhing vAn dé cin xem xét tréc khi biu thoai mMRNA vaanh hréng 1%6i khoi dau dich ma

hién gen ngai lai khéng ch ddi véi P. pastoris [1, 4].

ma Wi moi hé biéu hién la can Bng ty 1& st Hemagglutinin (HA) @a virus cum A la
dung ma b ba gen ngai lai voi ching béu Mot khdng nguyén dmit quan tong, c6 kn

hién; diéu chinh hamrong GC, & phan 16 GC chat la glycoprotein. HAdéng vai tro quan
doc theo chéu dai @ia gen; & phan 1 ty Ié ma  trong trong qué trinh xam ndm vao € bao cti

bo ba [5, 7]. cua virus. Khang nguyen Héaugc xem la thanh
upknn quyét dinh dé tao vaccine. Kt qua cac
nghién @u cho thy, phm I6n ar bao ho chong

lai virus cum A la Kt qua cua dap ung mén

dich khang di khang nguyén HAgdic biét la

tiéu phin HA1. Sealens et al. (1999) [1##

biéu hién gen HA tr ching virus cim A/H3N2

P. pastorisla mjt trong nhiing kg biéu hién
eukaryotedugc ar dung Hng rai trong nghién
ctru biéu hién cac protein ngo lai, dic biét &
cac gen ma hoa protein cérbchit glycoprotein
do c6 qua trinh & bién sau dch ma nhr
phosphoryl héa, acetyl héa, glycosyl héa kh
hoan thén. Protein bdu hién duoc tiét ra méi
truong Wi ham kgng I6n, ¢6 tinhon dinh cao
va gir nguyén hat tinh sinh bc [2, 10]. Mot

Trong qué trinh én hda, cac loai khac nhal
c6 tinh thién vvéi mot loai ma b ba nlit dinh
trong $ cac ma b badong ngha cing ma hoa
cho not axit amin. Dod6 c6 ti ma B baduogc
uu tién s dung ¢ loai nay nlxng ki tr¢ thanh
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trong rim menP. pastoris HA tai t hop duoc
tiét ra méi trong nubi dy va cé kh ning bio
vé chwt khi cdngdoc vai liéu 10 x LD50 cling
cim A/H3N2. C6 nhiu céng trinh nghiéniw

t6i vu ma 1 ba béu hién gen HA lam vaccine

phong cam. Kt qua nghién &u aia Chen et al.
(2008) [3] cho thy HA type di khdng béu
hién protein ét trong € bao 293 T @a chut,
lwong MRNA thip trong € bao clat va dch ma
khéng héu qua do cac sai khac trongrsiung
ma b ba. Sau & bién cac ma b ba lam ing
ham brong GC fr 42% lén 58%ié phu hyp Voi
hé biéu hién t& baodong vat c6 v, mRNA éng
hop c6 tinhdn dinh cao,duoc cké bién va xuit
tr nhan rad bao chat tét hon, vaccine cungap
mién dich o hy higu qua & chwt vsi ching
virus H5N1. Trong nghiénva nay, Wi muc
dich thudwoc HAS5.1 tai 6 hop c6 hat tinh HA

Thiét ké vector biéu hién pPICZamha5.1

Genhab.1 ¢6 kich tirdc 1 kb sau khidi wu
ma b baduoc tong hyp vaduoc dua vao vector
pPICZumha5.1. Vector pPIC#Znha5.1 sauid
bién map vao € baoE. coliDH10b va chn loc
trén dia LB chra 100 pg/ml zeocin. Plasmid
tach tr thé bién rap duoc kiém tra king céac
enzyme hn ché. Plasmid tai & hop duoc cit
m& vong king BsiXl va dugc bién map hing
xungdién vao € bao mm menP. pastorisX33.
Si c6 mit cia genmhab.1 trong 1& gen tié bién
nap dugc kiém tra king ky thuit PCR & dung
cip moi 5 AOX1 va 3 AOX1 c6 trinh & nhu
sau: 5A0X1: 5 gactggticcaattgacaagc ; 3
3A0X1: 5 gcaaatggcattctgacatcc 3

Biéu hién genmha5.1 trong P. pastoris X33
Chang im men tai & hop duoc sang dc

cao dungdé ché vaccine phong cim A/H5N1 trén moi taong thach MD c6 zeocin cha YNB

cho gia &m chiing t6i #n hanh éi wu ma I ba

1,34%; glucose 2%; biotin 4.20% sau 3 ngay

va béu hién gen ma hoa cho khang nguyéry 30°C. Cac khén lac moc 1&n tr dia MD duoc

HAS5.1 aia virus cum A/H5N1 tron®. pastoris
X33.

VAT LI EU VA PHUONG PHAP NGHIEN CUU
Vat liéu

Vi khuin E. coli DH10b [FgyrA462 endAl
A(srl+ecA) mcB mrr hsds20(rB-, mB)
suE44arald galk2 lacYl proA2 rpsL20(Smr)
xyl5 Aleu mtl1] (Invitrogen) dugc sr dung dé
tach dong gen. Gimg rim menP. pastorisX33
(Invitrogen)duoc st dung lam ching biéu hién.
Genmhab.1 dugc tong hop tir hdng (Genscript).
Plasmid pPICZA (Invitrogen) dugc Sr dung
lam vector tach dong vadui hien.

Khéang tt¢ tho khang virus cam A/H5N1 do

phong Vi sinh phanut Vién Cong ngh sinh
hoc cung @p. Hong cu ga do Trung tam Gng
gia am Thyy Phrong cung ép.
Cii bién gen HA5.1

Sir dung céng @ phan tich ma & ba hém

(Rare Codon Analysis Tooljia hang Genscript

dé kiém tra sr phii lyp cia trinh tr genhab. 1 \6i
hé biéu hién P. pastoris Sy phan tich da trén

chuyén sang méi rong MD long nudi éy qua
démg 30°C, lic 250 vong/phidén ODsgonm dat
khoang 6. Chugn 1% dch nudi dy quadém
vao mbi tuong BMGY: yeast extract 1%;
peptone 2%; glycerol 1%; potassium phosphate
100 mM, pH 6; YNB 1,34%; biotin 1 0°%,
tiép tuc nudi dy khaang 16 dén 18 gy dé
ODgoonmdat tir 2 dén 6. Saui6 & bao mm men
dugc chuyn sang mdi rong am tng BMMY:
yeast extract 1%; peptone 2%; potassium
phosphate 100 mM, pH 6; YNB 1,34%; biotin
4x10°%. Chit cam ang methanotiugc bd sung
vao méi trong nudi dy dén nong dé cudi cuing
dat 1%.
Kiém tra protein ngoai lai ti ét ra moi tr wong
nubi ciy bang dién di SDS-PAGE va Western
blot

Dich nuéi dy sau 72 gi cam &ng duogc ly
tamdé loai bo té bao. Proteindng $ trong dch
nudi diy dugc phat hén bing phrong phapdién
di SDS-PAGE 12,6% sad6 nhiom bac. Doi
véi thi nghém Western blot @h nudi dy thu
duogc tir ching P. pastorisX33 tai 6 hop sau
khi dién di duoc chuyn sang mang PVDFus

cAc tiéu chi sau: CAl (Codon Adaption Index dung khang th 1 Ia khang t& tho khang virus

Chi s5 phu yp mé 1§ ba); hamikgng G+C va g
phan b cua GC @c theo chdu dai @ia gen; 8
phéan 1 ty [¢ phan tram cac ma b ba.
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lo&ng 10.0004n.

Kiém tra hoat tinh ngung két hdng ciu cia
protein tai té hop

Khang nguyén HA ia virus cum c6 kin
nang lién Kt vai axit sialic gia thy thé trén k&
mat hong cu lam cho Bng cu bi nging kKt
tao mang tréndia microtitterday chr U. Viéc
danh gia ki ning gay ngng két hong ciu ga
dugc tién hanh nkr sau: cho 50 pl NaCl 0,9%
vao 12 géng aia dia TaKaShi, b sung 50 pl

s
104

80

(i1l

Etl]
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Vi tuong doa eic nueleotit

dich nudi @y vao géng 1, ton déu va hat 50 pl
tir giéng thr 1 sang ding thr 2 dé pha loéng
mau theo © sb 2, ton déu va hat 50 pht giéng
thir 2 sang ding thr 3, 1am trong tr Vi cac
giéng con hi. Cudi cing b sung vao cac éng
50 pl Fbng ciu ga 1% pha lodng trong NaCl
0,9%, tHn déu dé ¢ nhiét d6 phong 30 pht.

KET QUA VA THAO LUAN
Cii bién genha5.1

Tan 0 trrong doi

150 400 450 _60() 730 900
N1t twong dot cac nucleotit

Hinh 1.Tan & sir dung cac ma & ba dbc theo chiu dai gen trond. Pastoris
A. Genhab.1 tege khi cii bién, ch o CAl = 0,69;

200 4000 600 8(:?() 1000 1200 1400
V1t tuong déd eic mcleotit

B. Genha5.1d4 duoc i bién (mhab.1) c6 chisd CAl = 0,98.
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Wi tri tireng A cac melzotit

Hinh 2.Ham krong GC phan & doc theo chiu dai aia gen
A. Genhab.1 turde khi cii bién; B. Genha5.1da dugc cii bién (mhab.1).
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Hinh 3.Sy phan 1 ty 1& phan tram cac ma b ba phu bp cia genhas.1trongP. pastoris.
A. Genhab.1 turée khi cii bién; B. Genha5.1da dugc cii bién (mhab.1).
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Két qua phan tich mic d6 phu lop aia trinh  muc cao trén 60% va khéng con cac nddbia
tr genha5.1 (m& 8 AJ867074) i hé biéu hign  hiém (hinh 1B). Hamuong GC trung binh gim
P. pastoristruéc i bién cho thy: Genha5.1  xubng con 36,64%uong GC phan é déu hon
trudc i bién co ch 85 CAIl thip, CAI = 0,69, cdc so Wi truéc ci bién (hinh 2B).Dic biét tin
ma [ ba hém c6 fin & s dung drsi 30% chém  suit sir dung cac ma & bad mac 91-100% ing
6%, ch c6 44% ma b ba phan 6 & mic 91 - manh tr 44% lén 94%, coral 2% cac ma b ba
100%. Lrong GC phan & doc theo chu dai gen phan 6 ¢ mic 51-60%, 2% phandy mac 71-
khdngdéu, dod6 & tao ciu tric thr cip @ mMRNA  80% (hinh 3B). Trinhut nucleotit gerha5.1 va
va kim hamg dich ma (hinh 1A, 2A, 3A). mheb.1 (hinh 4)truéc va sau @i bién co do

Sau khi @i bién ma, germhéb.1 c6 ch tuong dépg 77%. Triphl,t,axit ,amin do hai gen
phl lyp ma& CAIdé biéu hién trongP. pastoris N1 vamhéb.1 ma hoéa calo twong dong
dat 0,98. Cac madbadéu c6 fin & srdungs  100%.

1 CATCATCATCATCATCATATGGAAAAGATTGTITTTGITGI TGECTATCGITTCTTTGGT 59
60 TAAGTCTGATCAAATCTGTATCGGT TACCATGCTAACAACTCTACTGAACAAGT TGATAC 119
120  TATTATGGAAAAGAACGTTACTGITACTCATGCTCAAGATATTTTGGAAAAGACTCATAA 179
180 CGGAAAGITGTGIGCTTTGGATGCGTGT TAAGCCATTGATTTTGAGAGATTGITCTGITGC 239
240  TGGITGGITGITGGGTAACCCAATGT GTGATGAATTCATCAACGTTCCAGAATGGICTTA 299
300 CATTGTTGAAAAGGCTAACCCAGTTAACGATTTGTGTTACCCAGGAGATTTTAACGATTA 359
360 CGAAGAATTGAAGCATTTGT TGT CCAGAATCAACCATTTCGAAAAGATTCAAATCATCCC 419
420  AAAGICTTCTTGGTCTTCTCATGAAGCTTCTTTGSGIGTTTCTTCTGCTTGTCCATACCA 479
480 GGGAAAGTICTTCTTTCTTTAGAAACGT TGTTTGGT TGATTAAGAAGAACTCTACTTACCC 539
540  AACTATTAAGAGATCTTACAACAACACTAACCAAGAAGATTTGTTGGTTTTGTGGGGTAT 599
600  TCATCATCCAAACGATGCT GCTGAACAAATTAAGT TGTACCAAAACCCAACTACTTACAT 659
660  TTCTGITGGTACTTCTACTTTGAACCAAAGATTGGTTCCAAGAATTGCTACTAGATCTAA 719
720 GGITAACGGT CAATCTGGTAGAATGGAATTTTTCTGGACTATTTTGAAGCCAAACGATGC 779
780  TATTAACTTTGAATCTAACGGTAACTTTATTGCTCCAGAATACGCTTACAAGITGGTTAA 839
840 GAAGGGAGATTCTACTATTATGAAATCTGAATTGGAATACGGTAACTGTAACACTAAGTG 899
900  TCAAACTCCAATGGGIGCTATTAACTCTTCTATGCCATTTCATAACATTCATCCATTGAC 959
960  TATTGGIGAATGICCAAAGTACGTTAAGT CTAACAGATTGGTTTTGCCTACTGGTTTGAG 1019
1020 AAACTCTCCACAAAGAGAAAGA 1041

Hinh 4.Trinh tr genmhaeb.1 Cac nucleotit trong khyng]m mau
la nucleotitdd duoc cii bien so i trinh tr ha5.1 (mé 6 AJ867074).

Thiét ké vector biéu hién pPICZamha5.1 nay da giip Mm men & dung methanol lam
Genhab.1 c6 kich thréc 1 kb sau khidi vy N9UN carbon cho sinhung va phat tan.
ma kb baduoc tong hyp nhan 4o vadua vao Mool e

vector pPIC&mhas.1dé tach dong, nhan dong
vao chugn vao mm menP. pastoris Genome
nim men tai & hop da duoc tach chit, dung
lam khuén dé kiém tra s c6 mit cia gen

mheb.1 trong i gen ting ky thuit PCR & 25K 22kb
dung ap moi 5 AOX1 va 3' AOX1 rim ¢ hai 1.5kb 1,6 kb
dau cia gen, cach gen ¢hkhoang cach la 0,6

kb. Sin phim PCR tr thé bién nap véi plasmid 0,75kb 0.6 kb
pPICZumha5.1 (Hinh 5) gm 2 doan DNA kich 0.5kb

thusc 1,6 kb va 2,2 kbubng ung wi doan
DNA mang germhéb.1 dugc chén vao figen ik 5 phan tich an phim PCR khiéch dai

vadoan DNA mé hoa cho gen aldehyde oxidasg,,n pNA rém gita hai trinh ¢ 5’AOX1 va
1 trong 1¢ gen @ia ram men di. Chinh enzyme 3:70x1 '
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M. Marker 1-3: tkk bién map chra plasmit Theo ly thugt, protein MHA5.1 tai & hop
pPICZumha5.1; 4. Th bién map chra plasmit c6 kich thrgc 43 kDa. Tuy nhién, trénacgel
pPICZuA polyacrylamit va trén mang Western blot a6 s
dung khang th khang virus cam A/H5N1,
Bidu hién protein HA5.1 trong P. pastoris protein ngai lai MHA5.1 dugc tong hyp c6

X33 kich thr6c tr 50 kDadén 57 kDa (hinh 6).
DA
B
67 kDa
S0 kDa

1 2 M
160
L10
90
70
55
45
35
25
15

Hinh 6.Phan tich protein ngobao tr dich nudi &y ching rim men taié hop trén gel
polyacrylamide 12,6% (A) va Western blott (B)
M. Thang protein chin; 1. Miu protein ngai bao dch nudi dy chang P. pastorisx33 mang
plasmid tai & hop pPICZmha5.1; 2. Mu protein ngai bao dch nuéi dy chung P. pastorisX33
mang vector pPICZA (dbi chang am).

Hoat tinh ngung két héng ciu cia MHAS5.1 ciu gada h sa fng droi day géng chir U.
Hoat tinh sinh lc cia khang nguyén HA 13 Trong khid6 dich lén menit ching mang gen
haat tinh nging két hdng ciu ga. Trong tth len  Mheb.1da lam cho bng cw bi ngung ket, tao
men ching ddi ching am (hinh 7b), protein Mang khong saanhg, Wi do pha lodng moi
HA5.1 khongduoc tng hyp nén it ca hong TudNg nudi @y tr 2 dén 2 (hinh 7c).

20 2! 2? 23 24 2° 26 2/ 28

Hinh 7.Hoat tinh ngrg Kt hdng ciu ga cia MHAS.1 trong dch 1én men

a.béi ching &m - khong ¢6 &u; b.DSi chitng &m - dch nudi dy té baoP. pastorisX33 mang
vector pPICZA; c. dich nudi @y te baoP. pastorisx33 mang plasmid tabthop pPICZumhas.1.
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Nhu vy, MHA5.1 tai 6 hop sau khidugc
t5i uu ma B ba gir nguyénduoc haat tinh
ngung két hdng ciu ga.bay l1a nét dic tinh quan
trong cho tly protein MHAS5.1 tai & hop duoc
glycosyl va gp cuwn ding Wi ciu trac tr nhién,
lam #ing tinh sinh n@n dich dia khang nguyén.

Anh hwéng pH dén qué trinh biéu hién
HAS5.1

[11] pH aia mdi tixong cim ung cdanh hréng
rd rét 1@n mic do biéu hién protein HA tai &
hop & P. Pastoris P. pastorisco tt sinh trong
duoc & khoang pH 3 - 7. Vi 9y chuing t6i tra
chon 5 pH @a mdi twong cam wng bandau
khac nhau: pH 4,0; pH 5,0; pH 6; pH 6,7 va pH
7,2 @ kiém tra mrc d6 anh hrong aia pHdén

kha ning biéu hién va hat tinh @ia protein tai
t6 hop. Treée khi kiém tra hat tinh ngrng Két,

Theo nghién €u cia Saelens et al. (1999)pH méi trong duoc dua \é pH 6.

200 2t 22 23 24

23

26 27 28 29 210 21

Hinh 8.Hoat tinh MHA aia mu dich nudi dy ching im men tai hop
& cac pH moi tirong aam tng bandau pH 4,0; pH 6,7 va pH 7,2
a. Mau dich nudi @y t¢ baoP. pastorisX33 mang vector pPIGZA (d6i ching amy); b, c, d. K
dich nubi &y té baoP. pastorisX33 mang plasmid pPlGi#nha5.1¢ cac pH mdi tirong cm (ng

bandau 1a: pH 4,0; pH 6,7 va pH 7,2.

Khi dua pH méi trong V& pH 6 ch ¢ dch

ching © ¢ pH 6,7 va pH 7,2 MHAS.Xduoc

nudi dly ching P. pastorisX33 mang plasmid tong hyp nhéu hon nén cé hat tinh sinh hc

pPICZumha5.16 cac pH moi trong éim tng
bandau la: pH 6,7; pH 7,2 c6 hotinh narng
két hong ciu ti do pha lodng riu 1a 2, con
dich nudi dy & cac pH méi trong cim ang ban
dau pH 4,0; pH 5,0; pH 6,0dmg ciu bi sa fing
(Hinh 8b, 8c, 8d). Nin vay co thé protein
MHAG5.1 duoc tong hpp & mdi tedng Gim tng
pH 6,7 va pH 7,2.

Pé khing dinh cac nbn dinh trén ching toi
tién hanh kém tra protein taid hop MHAS.1 tr
moi trrong nudi dy bing ky thuat Western
blot. Két qua cho thiy dich nuéi dy té baoP.
pastoris X33 mang plasmid tai 6t hop
pPICZuomha5.16 mbi twong céam tng pH 6,7
va 7,2 c6 cha 3 ding MHAS5.1 tai & hop c6
kich thréc 50, 57, 70 kDa. Ngoai ré&, pH 7,2,
mot phan nhy MHAS.1 ¢6 kich thrge ding theo
tinh toan ly thugt 1a 43 kDa (Hinh 9). Nin vay
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] 1 2 , 3 o
Da 1 > M 3 4 3 9
160
110
90 -
-0 0 kIa
35 33 kDa
43 30 KDa
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15
Hinh 9.Phan tich MHAS5.1 taidt hop duoc tiét
vao méi tadong khi nudi dy té bao mm mend

pH khac nhau sau 75¢geam (ing

M. Thang protein chin; 1-5. Och nuéi dy té

bdo P. pastoris X33 mang plasmid
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pPICZumha5.16 cac pH moi trong éim tng

cai bién sao cho phudp. O E. coli, phn trim

bandau la: pH 4,0; pH 5,0; pH 6; pH 6,7 va pHGC dc theo I8 gen la 52,35%. Viay, trong

7,2; 6. Miu dich nudi dy t& baoP. pastoris
X33 mang vector pPIGA ¢ pH modi turong
cam rng bandau pH 6.

THAO LUAN

Hé biéu hién P. pastorisduoc xem |a 1
biéu hién thich kyp nhit dé biéu hién protein
HA vi ching tha man cadtiéu kién nhr: (1)
C6 qua trinh & bién protein sau ith ma; (2)
D& tién hanh cac thao tac di tréry, (3) DE diéu
khién qua trinh sinhdng hyp protein ngai lai
[2,10]. Tuy nhién, & qua cac nghién ¢u treée
day cho thy viéc biéu hién gen HA trongP.
pastorisgip mot sb khé khin do ch sb phu hop
ma b ba gita gen ngai lai va vat chi thip
(CAI = 0,69). CAIl la ch b sir dung b ma &
ba chuan aia gen biu hiégn caos mot loai dé
danh gia s phu lyp cia mdi ma b ba @ia gen
ngaai lai véi loai biéu hién d6. Ch sb CAI thip
thi mac do biéu hién protein ngai lai kém hdic
protein khéngiam bio chrc mang sinh loc. CH
sd CAl bang 1,0dugc xem la ly tong nhit dé
biéu hién gen ngai lai [5,7].

Théng throng cac gen c6 CAI trén 0,756m
c6 kh ning béu hién tt, bén anh d6 gen
ha5.1 c6 clra nhéu b ba khdng wong thich
trong P. pastorisdo d6 viéc dich ma gerhab.1
trong rim men throng cho héu qua thip. Hon
nira, sr phan b cia G va C trén gemas.1
khéngdong déu c6 thé dan t6i hinh thanh &u
trac thr cip & mMRNA, anh hrong kit loi t6i qué
trinh dch ma. Trong nghiénat nay ch s CAI

qué trinh &i wu maAdé biéu hién gen gerha tir
19 ching virus cim A trong & biéu hién E.
coli, Mani et al. (2011) [9§#4 aii bién lam ting
CAl 1én 69,7%, hamugong GC ting 16,2%
twong duong Wi %GC trén toan gen la 49%.
Nghién ¢tu nay ding cH ra ring, gen sau khi
cai bién c6 khi nang biéu hién tt hon.

Két qua mot sb nghién &u cho thy kha
nang biéu hién HA5 aia virus cim H5N1 trong
té baodong vat dat 20 mg/l sau khifuoc i wu
ma kb ba, dong thdi protein tai & hop duoc
cudn gip gidng Wi cau trdc i nhién @a HAS
va dam hao haat tinh sinh kc lién Kt véi axit
sialic trén I8 mat té bao dng ciu [16]. Vaccine
DNA dya trén gen HAt type phi H1 d& i uu
ma b ba khi gay nin dich trén tl va chut
déu kich thichdaptng mén dich to khang th
nhanh lon va héu gia khang té 1gG khang HA
cao @p 7-10 hn so Wi vaccine DNA btu hién
HA chung hoang ai [14]. O day, chang toi
ciing d& ©i wvu ma va bdu hién thanh cong
HA5.1 aa ching virus cum A/H5N1/Ha
Tay/2004 trong& bao mm menP. pastoris Vi
trong nghién ¢u truéc, HAS.1dugc chung t0i
biéu hién trong cling rim men nay bphan at
nhiéu va glycosyl hoa qua e nén ¥ ham
lwong, ching tdi khdng thso sanhiugc mic
d6 biéu hién giira hai cting [6]. Két qua noi bat
ciia nghién au la gen sauat bién da duoc bicu
hién ra protein cé hd tinh HA cao ma chung
t6i khoéng thy ¢ dong gen cha duoc cii bién.

Theo tinh toan ly thiét dya trén gen va

gen ha5.1ting tr 0,69 Ién 0,98 (42%), ham protein ma hoait gen, MHA5.1 c6 khi luong

lwong GC ghm tr 41% xubng 36,6% (4%).
Mic du hamiong GC c6 gim xudng nhrng sr
phan b cia G va C dc theo chdu dai ma gen
mha5.1déu hon, han ché dugc ar hanh thanh
ciu trac thr cip & mRNA. Hon nia, theo
nghién du trén toan b hé genP. pastoris dé
c6 thé biéu hién t6t, phan b cuia GC @c theo
gen khong nénuot qua 43%. Gen e khi cii
bién mic du ¥ 1&¢ GC dat 41% nhing c6 vung
gen CGda ting trén 50%.Vi fy, trén bng thé
gen sau khia bién ham trong GC ghm nhing
khéng cé vung nao GGt qua 43%Dbic biét,
gia ti CAIl dat 0,98 gn dén gia ti ly tuong.
Tuy theo tng ching chi biéu hién ma gentuoc

phan t khoing 43 kDa. Tuy nhién, trongttca
cac thi nghdm, ch khi I1én mendé sinh tng
hop proteiné pH bandau 7,2 protein taid hop
co kich thréc 34 kDa ndi dugc phéat hén hing
Western blot ning ham drong fit thap. Trong
khi d6, & cac pH khac ha o diéu kién nudi dy
lén men binh thong, ching tai 6 hop tong hyp
ra protein ngei lai co kich thrgc khaing 50-70
kDa. Theo nhiu nghién é¢u, HA 1a protein
duogc glycosyl hoa, chinh glycosyl hat lam
tang hat tinh sinh ¢ ding nhr tinh khang
nguyén @a protein nay [15]. Protein HA1 c6 6
vi tri gin két glycosyl kéu N. Pay ding la kéu
glycosyl hoéa chinh, hayap & P. pastoris
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Glycosyl hoa ku O »y ra Wi tan  thap hon.
Salen at al. (1999) [11#& biéu hien khang
nguyén HA1 da virus cam A/H3N2 trond.
pastorisciing nhin dugc két qua ty, protein tai
t6 hop c6 mic do glycosyl hoa cao, laming
kich throc cia protein tai & hop. Vi vay,
MHAS5.1 da dugc biéu hién c6 kich thréc 16n
hon tinh toan c6 thdo qué trinh glycosyl héa
xay ra trong dm men.

pH modi twong nudi dy khéng ch anh
huong tnee tiép t6i kha ning sinh toong aia
nim men, pH con gian& haic tryc tiép anh
huong i hiéu qua biéu hién protein ngai lai.
Pé xac dinh diéu kién biu hién protein ngei
lai t6t trong € bao Am menP. pastorisX33,
trugc tién chang toi thaytéi pH méi trong
cam tng BMMY. pH nghiéng én vé phia kém
thi proteinduoc biéu hién 5t hon va mic do
glycosyl héa caodn. O pH 7,2 MHAS5.1 tai &
hop duoc thng hyp voi luong kha én, da cing
vé khéi luong (43, 50, 57, 70 kDa) (Hinh 9).
Nhiéu nghién &u cho thy pH méi tirong Gim
ting c6 anh hrong dén mic do glycosyl hoa
protein tai & hop. Liu et al. (2005) [8] khi
nghién &u anh hrong aia cacdiéu kién 1én
men |én nic d6 glycosyl héa @a protein taid
hop rhIFNomegay P. pastorischi ra ing mirc
do glycosyl hdao protein nay co th dat hiéu
qua khi duy tri ¢ khaang pH 7,0 - 7,5.
Yoshimasu et al. (2004) [17Jiog chrng minh
pH céanh hrong i kha nang glycosyl héa vao
dau N khi biu hién protein pepsing P.
pastoris Mot b nghién &u khac éng cho thy
anh hrong aia pH mdi taong nudi @y lén khi
nang glycosyl héa proteit & baodong vat co
vU, & Aspergillus nigef12,13].

KET LUAN

Genha5.1 ma hoa cho khang nguyén HA5.1

cia virus cim A/H5Nda dugc cii bién dé phu
hop vsi hé biéu hién im menP. pastorisva
biéu hién thanh céng trongam menP. pastoris
X33. Protein MHAS5.1 t&id hop duoc glycosyl
héa, c6 hat tinh sinh lbc cao,dam bao tinh
khang nguyén. i két qua nghién ¢u nay co
thé tién hanh i uu cacdiéu kien méi trong dé

san xuit lugng I6n khang nguyén HAS5.1 tabt
hop trongP. pastorisva kiém tratinh mén dich

cia khang nguyén téb thop.
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Loi cam on: Nghién gu nayduoc sr hd tro vé
kinh phi ¢a dé tai “Nghién @u sin xuit
vaccine tai & hop phong Bnh cim gia &m
bing ky thuit biéu hién gen ma hoa khang
nguyén HA da ching virus cim A/H5N1 \gt
Nam trong Am menPichia pastori§ do Vién
Tha y chi tri. Qua cdng trinh nghiénia nay,
chung t6i @éng gri 1oi cam on phong Vi sinh
phan tr, Vién Coéng ngh sinh ke da cung ép
khang tté tho khang virus cim A/H5N1.
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EXPRESSION OF CODON OPTIMIZED HA5.1 GENE

WITH BIOFUNCTIONAL ACTIVITY IN

PICHIA PASTORIS X33

Vo Viet Cuong', Le Thi Hue?, Do Thi Huyer?, Le Quynh Giandf,
Nguyen Thi Quy?, Truong Nam Hai®

Vietnam - Rusian tropical Center
?|nstitute of Biotechnology, VAST

SUMMARY

Exotic gene expression iR. pastorisis dependent on multistep processes involving letigm at the
level of transcription, protein translation, andstianslational modifications. In order to furthewprove the
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expression level of HA recombinant protein from ANl avian virus we optimized the HA5.1 protein
coding sequence and expressed itPinpastoris X33. After optimization, Codon Adaptation Index A}
value was improved from 0.69 to 0.98, without myidi§ the amino acid sequence of the encoded protein
The synthetianhab.1 with a length of 1 kb was inserted in to pPd@iha5.1 and cloned i&. coli DH10b
then integrated int®. pastorisX33. HA5.1 recombinant protein of 50-70 kDa wasthgsized at 3T under
induction of 1% methanol during 72 hours. Recomhingrotein had biological function to agglutinate
chicken’s blood cells at maximunf Zlilutions and had antigenicity to bind with antiyoagainst HA5 of
virus H5N1. These important results are the basisising recombinant HA5.1 protein as a subunitivec

Keywords: Codon Adaptation Index; avian influenza virus H5NRL pastoris X33, HA5.1 recombinant
protein.
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