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TOM TAT

Nh&m phat trién véc-xin ¢é hiéu lwe én
dinh déi v&i virus dé bién déi nhw virus cdm
A/H5N1, ching téi stv dung cbng cu Tin Sinh
hoc dé du dodn céc epitope bdo tdn ttr cdc
khang nguyén cta virus dung lam vét liéu dé
phét trién véc-xin da gid phong ching virus
cum nay. V&i cach tiép can nay, ching téi da
dw doan dwoc mét epitope khéng lién tuc
nhén dién b&i té bao B, la mét peptide gém
14 acid amin, chiva céc acid amin gén nhau
vé céu truc trén vang bao tén khang nguyén
HA cta virus cum A/H5N1. Bé lam téng tinh
sinh mién dich déc hiéu cua epitope té bao B
nay, ching téi da st dung ky thuét tai t6 hop
gen v&i chdng chi 1a vi khuén Escherichia
coli dé téng hop epitope té bao B nay dudi
dang protein ¢é trinh tw peptide I3p lai 3 I&n
va dung hop v&i khang nguyén flagellin
H:1,2 cda Salmonella Typhimurium. Tinh

sinh mién dich cta dang epitope duoc téng
hop héa hoc va epitope téi té hop duoc tbng
hop trong E. coli nay dugc kiém tra bang
cach gdy mién dich trén chuét. Bang phuong
phdp ¢ ché ngung két héng céu
(Hemagglutination inhibition - HI), chung téi
d& chirng minh dwoc réng ca hai loai khang
huyét thanh thu nhan dwoc tr chudt dwoc
tiém epitope tai t6 hop & dang dung hop v&i
khang nguyén flagellin H:1,2 cua S.
Typhimurium hodc chuét duoc tiém epitope
tbng hop héa hoc déu cé khd ndng nhén
dién va trc ché déc hiéu hoat tinh ngung két
héng céu ctia cac khang nguyén virus cum
A/Vietnam  /CL26/2004 (H5N1) va
A/H5N1/Chicken13/ Vietnam /LA/ 2006 phan
lap ttr cac bénh phdm nguoi va ga & Viét
Nam.

Tir khoa: Epitope té bao B, flagellin, trc ché ngung két héng cau, vaccine da gia, virus cum

A/H5N1.
MO PAU

Virus ctim ddc luc cao A/HSN1 da gay thiét
hai nghiém trong cho nganh chin nudi gia cim,
ddng thoi anh huong dén stic khoe va tinh mang
con ngudi trén thé gidi tir ndam 2003 dén nay [5].
Tinh dén thang 1 nam 2015, thé gidi da c6 694 ca
nhiém cim A/HSN1 trén ngudi, v6i 58 % truong
hop tir vong, trong d6 Viét Nam 1a mét trong ba

qudc gia c6 s6 ngudi mic va tr vong do cim
A/H5N1 cao nhét [17]. Cho dén nay, nguy co
bung phét dich H5N1 van con rat 1on va diéu
d4ng lo ngai nhét 1a kha ning tiém 4n 1ay nhiém
tryc tiép tir ngudi sang ngudi cia virus cdm
A/HSN1 [8].
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Hién nay, tiém phong véc-xin 1 liéu phdp y
hoc chinh nhim khéng ché dai dich cdm gia cam
A/H5N1 ciing nhu ngin chin virus lay nhiém
trén nguodi. Theo Hampson (2008), c6 nhiéu loai
vic-xin phong cim A/H5N1 da dugc phit trién
va sir dung nhu vic-xin bit hoat, vic-xin nhugc
doc va vic-xin virus tdi t6 hop [7]. Tuy nhién,
virus cim A/H5N1 c6 kha niang bién déi khéng
nguyén bé mit lién tuc va nhanh chéng, tao ra
nhiéu ching méi c¢6 thé khang lai hidu qua bao vé
cua cdc véc-xin dang luu hanh [6, 14]. Do d6, cic
phuong phip méi dé phat trién vic-xin van tiép
tuc dugc nghién clru nhim cai thién céc loai véc-
xin hién c6, khic phuc vin d& hang nim phai tao
véc-xin méi cho céc chung virus cim méi, déng
thoi nhdm nghién ctru tao ra mot loai véc-xin da
tri c6 kha ning phong nglra dwoc nhidu chung
virus cim khic nhau [1, 6]. Vi vay, viéc phat
trién mot loai vac-xin da gid, c6 phd bao vé rong
dang rit dugc quan tim nghién ctru.

Mot trong cic huéng tiép can dang dugc
quan tim hién nay Ia phat trién vic-xin pho rong,
dya trén cdc epitope bao ton cua hai khdng
nguyén bé mit quan trong HA va NA cua virus
cim [3]. Epitope 12 mdt vung nho dinh vi trén bé
mit cau triic protein va c6 kha ning gdy dap ung
mién dich. Dva trén co ché giy ddp tng mién
dich, epitope dugc phan thanh epitope té bao T
(nhan dién bdi té bao T) va epitope té bao B
(nhén dién béi té bao B). Uu diém chinh cta véc-
xin dga trén epitope 1a kha nang giy ddp ung
mién dich v6i cdu triic khang nguyén t6i thiéu; do
vay, néu chita day du cdc epitope can thiét, vic-
xin s& kich thich d4p tng mién dich chuyén bigt
trong khi tranh dugc nhiing dnh hudng khodng
mong mudn. Nhuge diém cta vic-xin epitope 12
tinh sinh mién dich thip, tuy nhién dic tinh nay
¢6 thé khic phuc bang céch tang cudng tinh sinh
mién dich ctia cdc khdng nguyén epitope thong

qua viéc ting s 1an I3p lai clia epitope trén mot
phan to va dung hop epitope vdi mdt protein
mang [15].

Céc nghién ctu trude day cho thdy flagellin
(H:1,2) cua vi khudn Salmonella Typhimurium
¢6 vai trd hoat héa hé mién dich cua vét cha do
su hoat héa thu thé TLR-5 (Toll-like receptor 5)
hién dién trén cdc té bao trinh dién khang nguyén
[4, 15]. Khang nguyén flagellin 1a thanh phan cdu
tao thanh 16ng roi, gitp vi khuan di dong va la
mot protein c6 vai tro trong doc luc cua vi khuin
nay. Bén canh hiéu qua giy ra cdc ddp tng viém
khi dwoc dua vao co thé vat chu, flagellin ¢6 thé
dugc st dung nhu mot td dugce nhiéu tiém nang
do kha ning gy ddp tmg mién dich dic higu véi
khang nguyén muc tiéu khi chiing cung hi¢n dién
trong cling mot phén tir protein dung hop. O dang
nay, flagellin tryc tiép gy ra sy trudng thanh céc
DC (dendritic cells), kich hoat su diéu chinh tang
cudng cdc tin hidu dong kich thich va cac phén tir
trinh dién khdng nguyén CD80, CD83, CD86,
MHC 16p II, TNFa, IL-8, IL-1B, CCL2, CCLS.

Truéc ddy, bing coéng cu Tin Sinh hoc,
chiing t6i da du doan duoc céc epitope nhan dién
boi té bao B va té bao T tir khdng nguyén HA cua
virus cim A/H5N1 [12]. Trong nghién ctru nay,
chiing t6i tién hanh tong hgp mét epitope té bao
B khong lién tuc dugc du dodn tir vung bao tdn
cua khiang nguyén HA virus cim A/H5N1 dudi
dang protein dung hop véi khdng nguyén
flagellin H:1,2 cua S. Typhimurium, ki hi¢u la
H:1,2-(HaBdc); va danh gid hiéu qua bao vé cia
khing nguyén nay trén chudt. Day 1a mét budc
quan trong dé sang loc cic khing nguyén tiém
ning hudéng dén viéc phat trién vic-xin cim gia
cAm A/H5N1 phd rong.
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VAT LIEU VA PHUONG PHAP
Vit liéu sinh hoc

Plasmid pVFT dugc sit dung cho muc dich
biéu hién epitope tai to hop. pVFT la din xuat
cua plasmid biéu hién pET-28a(+) (Novagen)
dugc cdi bién theo Kim et al. (2006) [9] dé
protein myc tiéu dwoc biéu hién & dang dung hop
v6i GST va trinh tu peptide nhan dién béi TEV
protease & dau N ciia protein muyc tiéu, gitp loai
bo protein GST sau tinh ché. Chung E. coli
DHS5o (F— endAl hsdR17 (rk—/mk—) supE44 thi
A— recAl gyrA96 Alac U169 (480 lacZ AM15))
dugc sir dung dé lvu trit plasmid tdi t& hop.
Chung chu E. coli BL21 (DE3) (F- dem ompT
hsdSB (r-B m-B) gal A(DE3)) dugc sit dung dé
biéu hién protein tdi to hop.

Peptidle HaBdc (NDAAEQTKLYQNPT)
duoc téng hop boi cong ty SBS Bioscience, c¢6 do
tinh sach 95 — 98 %. Pay la 1 epitope té bao B
khong lién tuc bao ton da dugc dy dodn béng
phuong phap Tin Sinh hoc tir khang nguyén HA
virus cim A/H5NI, duoc sir dung dé gdy dap
tng mién dich trén chugt. Protease TEV duoc
cung cip boi Cong ty TNHH Cong nghé Sinh
hoc HT. Vic-xin ciim gia cam subtype H5N1 —
vo hoat nhii ddu NAVET-VIFLUVAC dugc cung
cAp boi Coéng ty thudc Thi y Trung wong 2 duoc
ding tiém cho 16 chudt ddi chimg duong.

Céc khdng nguyén virus cim A/HS5N1 dang
bét hoat (A/H5N1/Chicken13/Vietnam/LA/2006)
va A/Vietnam/CL26/2004 (H5N1) da dugc phan
lap tir bénh phém ga va nguoi tai Viét Nam, duoc
cung cép boi Pon vi Nghién ctru 1am sang Dai
hoc Oxford - Bénh vién Bénh Nhiét déi TP. Ho
Chi Minh [2]. Chudt nhit tring (Mus musculus
var. albino) cdi, 6-7 tudn tudi, trong luong 20-22
g (Vién Pasteur TP.HCM) dugc dung dé tiém cdc
khing nguyén epitope, thu nhin khdng huyét
thanh va kiém chimg kha ning nhan dién va gin
khang thé trong khang huyét thanh v&i khdng
nguyén chuyén biét.

Chu tric plasmid tii t6 hep pVFT-fliB-
(habdc); va tao dong E. coli biéu hién protein
tai to hop GST-H:1,2-(HaBdc);

Gen mi héa cho epitope té bao B khong lién
tuc 1ap lai 3 1an (habdc); duoc tong hop bdi Cong
ty GenScript (M¥) c6 chura trinh tu nhén biét cua
enzyme cit giéi han Xhol va Sall duge ndi vao
plasmid pVFT-fljB [11] c6 mang gen fIjB ma hda
khing nguyén roi H:1,2 ciia vi khuan S.
Typhimurium tao plasmid téi t6 hop pVFT-fljB-
(habdc);. San phém ndi duoc bién nap vao té bao
E. coli DH5a bang phuong phép héa bién nap dé
tao cac dong E. coli DH5o/ pVFT-fljB-(habdc);.
Sang loc cdc thé bién nap bang moi truong LB-
Kan 30. Tuyén chon cdc dong E. coli DH50. chira
plasmid téi to hop bang PCR khuan lac véi cap

mdi habdc-F  (ggccatgtc  gacaacga  tgeggcg
gaacagacc)/ T7- ter (caccgctgagcaataactag), PCR
plasmid véi cip mdi gst-F  (agagegtg

cagagatttcaatg)/ T7- ter; flijB-F (ggccatgaattcg
cacaagtaatcaacactaacagt)/ T7-ter va gidi trinh tu
voi cip modi fliB-F va T7-ter boi cong ty
Macrogen, Han Quéc.

Plasmid tai t5 hop pVFT-fljB-(habdc); dugc
bién nap vao chung chu E. coli BL21 (DE3) dé
tao cdc dong E. coli BL21 (DE3)/ pVFT-fljB-
(habdc); c6 kha ning biéu hién protein téi t5 hop
GST-H:1,2-(HaBdc);. Tuyén chon cac dong E.
coli BL21 (DE3) chira plasmid tai t6 hop bang
PCR khuén lac nho cap mbi fIjB-F, T7-ter.

Cam tng, biéu hién va thu nhén epitope téi td
hop H:1,2-(HaBdc);

Nubdi cdy dong E. coli BL21 (DE3) chira
plasmid tdi t6 hop trong 400 mL méi truong LB-
Kan 30, lic 250 vong/phit, 37 °C va cam tng
téng hop protein téi td hop GST-H:1,2-(HaBdc);
béng IPTG 0,1 mM khi ODgggnn clia canh khuén
dat 0,9 -1,0 trong 4 gio. Sinh khéi té bao duoc
tao huyén phii trong 40 mL dung dich PBS 1X
(140 mM NaCl, 2,7 mM KCl, 10 mM Na,HPO,,
1,8 mM KH,PO,, pH 7,3).
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B6 sung lysozyme 1 ug/mL, & 37 °C trong 30
phit; bd sung 0,1 mM PMSF (phenyl methyl
sulphonyl fluoride). Ph4 té bao bing séng siéu
am 12 Watt trong 30 gidy, nghi 30 gidy, lap lai 20
lan. Thu dich néi sau ly tim (13.000 vong/phiit
trong 10 phiit, & 4 °C) va loc qua mang loc c6
dudng kinh 0,45 pm. Nap miu vao cot GSTrap
FF 5 mL (GE Healthcare, My), rtra cot béng
25 mL dung dich PBS 1X, loai bo dudi dung hop
GST khoi protein tai td hop GST-H:1,2-(HaBdc);
bang cdch bd sung protease TEV vao cdt, U trong
2 gid, 37 °C, sau d6 thu nhan protein H:1,2-
(HaBdc); bang 20 mL dung dich PBS 1X, protein
GST duoc gitt lai trén cft GSTrap sau d6 cling
duogc thu nhan bing 20 mL dung dich ly giai pH
8 (50 mM Tris-HCI, 10 mM glutathione kh).
Thu nhan va kiém tra cdc phan doan gin cot, rira
va ly gidi protein GST va H:1,2-(HaBdc); bang
SDS-PAGE va lai Western véi khang thé khang
GST. ) )

Gdy dap ing mién dich chudt bang cic khang
nguyén epitope va thu nhin Kkhang huyét
thanh

Chudt thi nghiém dugc chia thanh 4 nhém (n
=5) gém: (1) Nhém chudt duogc ti€m khang
nguyén H:1,2 (25 pg/ con chugt); (ii) Nhém
chuft dugc tiém peptide HaBdc (25 pg/ con
chudt); (iii) Nhém chudt tiém protein H:1,2-
(HaBdc)3 (25 pg/ con chudt) va (iv) Nhém chudt
dugc tiém vaccine thuwong mai (20 pl/ con chudt).
T4 chat Complete Freund Adjuvant (CFA-Sigma)
dugc st dung cho lan tiém ddu tién (khéng
nguyén: CFA = 1:1). Tién hanh tiém nhic vao
céc ngay 28 va 35 vdi lidu khang nguyén bing ¥
lidu khang nguyén ban dau véi tid chit la
Incomplete Freund Adjuvant (IFA-Sigma). Sau
lan tiém cudi 10 ngdy, thu 300 uL mdu tir héc
mit chudt. Mau duoc ly tdm 3.000 vong/phit, 30
phit, 4 °C, thu khang huyét thanh va trit lanh &
-30 °C. )
Kiém tra sy hién di¢n cia khang thé dic hi¢u
v6i epitope HaBdc trong ciac khang huyét
thanh bang phwong phap ELISA

Cb dinh 100 pL khing nguyén (peptide

HaBdc hodc protein H:1,2-(HaBdc);) vao céc
giéng cua dia ELISA 96 giéng (3,12 ng/uL).
Khéa céc vi tri khong gin khang nguyén bing
100 uL dung dich sita gy (PBS bd sung 5 % sita
iy, PBS: 14,61 g NaCl, 1 mL Tween 20) trong 1
gio. Sau budc ria giéng bang PBS, khang huyét
thanh chudt dwgc bd sung vao giéng va it & 37 °C
trong 2 gid. Bb sung khang thé anti-(IgA + IgG +
IgM) chudt cong hgp horseradish peroxidase
(HRP) (Anti mouse IgA+IgG+IgM-HRP;
Abcam) & d6 pha lodng 1: 5000 (100 pL/giéng),
G 37 °C trong 1 gio. Phitc hop mién dich tao
thanh dwoc phat hién bing co chét o-
phenylenediamine (OPD; Sigma) (40 ug OPD/ 1
ml citrate buffer pH 5), HO, 0,5 uL. Phan trng
hién mau duoc két thic bang 100 ul H,SO, 2N
sau 20 phit. Do cuong d6 mau cua dia phan Ung
& budc séng 492 nm bing may doc dia ELISA
(Thermo Multiskan Ascent). Khang nguyén cé
tinh sinh mién dich dic hiéu khi gia tri ODyy, clia
phirc hop mién dich nay 16n hon hogc bang 0,278
[13]. .
Xéac nhén sy hién dién cia khang thé dic hi¢u
virus cim A/H5N1 bang phuong phap e ché
ngung ket hong cau (Hemagglutination
inhibition test — HI test)

Su hién dién cta khing thé dic hiéu virus
A/H5N1 duge kiém ching bing thir nghiém HI
Khing huyét thanh thu nhan tr chudt da duogc
tiém khang nguyén lan luwot dugc xir 1y bing
RDE (Receptor-destroying enzyme) nhdm loai bo
cdc chit kim him khong dac hiéu. Pha lodng bac
hai khéng huyét thanh d xtr Iy RDE trong dia 96
giéng ddy hinh chit V (25 uL/ giéng). B6 sung
25 uL khang nguyén virus A/HSN1 bat hoat chira
4 don vi HA vao cic giéng khang huyét thanh, u
30 phdt & nhiét d6 phong. B sung 50 uL hong
ciu ga tay (0,5 %), lic déu, u & nhiét d6 phong
trong 1 gio. Quan sat két qua dua trén hién tuong
trc ché ngung két hong ciu trong céc giéng.
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Phan tmg duong tinh khi khang thé trc ché
khiang nguyén HA ngan khong cho céc phan tir
nay ngung két hdng cau, 1am cho hdng ciu khong
ngung két va b sa ling & ddy giéng. Nguoc lai,
phan rng 4m tinh khi khdng nguyén khong bi trc
ché va gdy ngung két hong cau. Pon vi hidu gid
khéng thé khang HA la d¢ pha lodng cao nhit ctia
huyét thanh vin con e ché ngung két hdng cau
[16].

KET QUA VA THAO LUAN
Tao dong E. coli DH50 mang vector tii t6 hop
PpVFT-fljB-(habdc);

Két qua PCR khuén lac cdc thé bién nap moc
trén moi truong LB-Kan 30 bang cip mdi habdc-
F va T7-ter & Hinh 1A cho thiy chi xudt hién mot
vach ding va&i kich thudc cong gdp cua gen
(habdc); va triinh ty dén vi trf 77 terminator trén

2000

500

250

plasmid 1a 260 bp (giéng 2), trong khi d6 ching
am, san pham PCR cia té bao khong dugc bién
nap voi cip mdi trén khéng xuit hién vach nay
(giéng 1). Sy hién dién cdc gen gst, fliB va
(habdc); trén plasmid dugc tich chiét tir dong E.
coli DH50. mang plasmid tdi t6 hop du tuyén
bang phuong phiap PCR sir dung céc cip moi gst-
F, T7-ter va fljB-F, T7-ter. Hinh 1B cho thiy san
phim PCR 1an luot c¢6 kich thuéc 2448 bps va
1748 bps & giéng 3 va giéng 4 twong tmg vai kich
thudc cong gop cia cic gen gst, fliB va (habdc);
theo thir tu dugc thiét ké trén plasmid 1y thuyét.
Két qua giai trinh ty bang cip moi fIjB- F va T7-
ter trén plasmid pVFT-fljB-(habdc); cho thiy
trinh try gen (habdc); c6 do twong déng 100 % so
v6i trinh ty 1y thuyét va déng khung véi trinh tu
ma hoéa gen gst va fIjB (Hinh 2).

2448
1748

Hinh 1. Két qua sang loc dong E. coli DH50 mang plasmid pVFT-fljB-(habdc); bing PCR khuan lac (A) va PCR
plasmid (B). M, thang DNA; 1, (-)/ habdc-F, T7-ter; 2, E. coli DH5a/ habdc-F, T7-ter; 3, pVFT-fljB-(habdc)s;/
gst-F, T7- ter; 4, pVFT-fljB-(habdc)s/ fliB-F, T7- ter.

1 11 z1 31 a1 51 61 i
1242-T7 ter GTCGACAACGATGCGGCGEALCAGACCAMACTGTATCAGAACCCGACCTCTGGTOG0GGTGETAGCARTGACGCAGT
HaBdc3 ------ AACGATECGECEGAACAGACCARACTGTATCAGAACC CEACCTCTGETGECGETEETAGCALTGACGCAGT
Conzensus aacgatgcgycygaacagaccasactytatcagaaccogacctotyytyycyytyytagcaatyacgcage
51 a1 101 111 121 131 141 151

1242-TT7 ter GCAGACGAAGCTATATCAGALCCCGACCTCTGETGGCGETGETAGCALTCGACGICGCTCAGCALLCARLGCTETACT
HaBde3 GCAGACGAAGCTATATCAGAACCCGACCTCTGGTGGCGETGETAGCAATGACGLC GETGAGCALACALLGCTGETACT

Consensus  goagacgaagotatatcagaaccogacctotygtggcygtyytagcaatyacycocyctyagoaaacasagotgtace
161 171 181 191 z01 211 221 231
1242-T7 ter ATCCCACATAACTCTTAL

Hinh 2. Két qué gidi trinh tu gen (habdc); trong plasmid pVFT-fljB-(habdc); bing mbi T7-ter
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Biéu hién protein GST-H:1,2-(HaBdc); tir chiing E. coli BL21 (DE3)/ pVFT-fljB-(habdc);

‘M kDa

2 3 4 5 kDa

90,7

31,4

Hinh 3. Phan tich biéu hién cua protein GST-H:1,2- (HaBdc)3 trong chung E. coli BL21 (DE3)/ pVFT-fljB-(habdc);
bang dién di SDS-PAGE (A) va lai Western voi khdng thé khang GST (B). 1, BL21 (DE3)/ pVFT-fljB-(habdc);,
IPTG (-); 2, BL21 (DE3)/ pVFT-fljB-(habdc);, IPTG (+), pha tong, 3, BL21 (DE3)/ pVFT-fljB-(habdc);, IPTG (+),
pha taa; 4, BL21 (DE3)/ pVFT-fljB-(habdc);, IPTG (+), pha tan; 5, BL21 (DE3)/ pVFT, IPTG (+); 6, BL21 (DE3)/
pVFT, IPTG (-); M, Thang protein (Amersham).

Hinh 3A trinh bay két qua phan tich sy biéu
hién protein tr cdc chung E.coli BL21 (DE3)
mang plasmid pVFT hoac pVFT-fljB-(habdc); khi
dugc cdm Ung hodc khong duogc cam ung boi
IPTG bang phuong phip SDS-PAGE. Khi dugc
cam Ung boi IPTG 0,1 mM, protein GST-H:1,2-
(HaBdc); (90,7 kDa) cua chung E. coli BL21
(DE3)/ pVFT-fliB-(habdc); dugc biéu hién vuot
mirc chiém 20,3 % téng protein cua té bao (giéng
2), vach nay khong xuét hién khi ching E. coli
BL21 (DE3)/ pVFT-fliB-(habdc); khong duoc
cam tng IPTG (giéng 1). Két qua nay ciing tuong
tu d6i voi chung E. coli BL21 (DE3)/ pVFT c6
biéu hién protein GST (31,4 kDa) khi dugc cam
tmg IPTG 0,1 mM (giéng 5) va khong biéu hién
protein nay khi khdng dugc cadm ung IPTG
(giéng 6). Pidu d6 cho thiy pVFT c6 kha ning
biéu hién manh protein tdi t6 hop khi c¢6 su hién
dién IPTG duéi su kiém sodt cua promoter 77.
Bén canh d6, Giéng 4 cho thiy hon 90 % protein
GST-H:1,2-(HaBdc); duoc biéu hién trong pha
tan clia tong protein tai t& hop dugc biéu hién tir
dong E.coli BL21 (DE3)/ pVFT-fljB-(habdc)3.

Tién hanh xdc nhin sy hién dién cia cdc
protein dugc biéu hién bing phuong phép lai véi
khang thé khang GST (Hinh 3B) cho thiy chi
xuét hién céc vét den twong tmg vai kich thude
cua cac vach protein GST (Giéng 5) hodc protein
tai to hop GST-H:1,2-(HaBdc)3 (Giéng 2, 3 va
4). Nhu vdy, protein tdi t6 hop GST-H:1,2-
(HaBdc)3 da duoc biéu hién thanh coOng tir chiing
E. coli BL21 (DE3)/ pVFT-fljB-(habdc)3.

Thu nhan epitope tai to hop H:1,2-(HaBdc)s
bang phwong phap tinh ché sac ky ai luc

Nhim thu nhan epitope tii t hop H:1,2-
(HaBdc);, chiing toi tién hanh loai bo protein
GST khoi protein dung hop GST-H:1,2-(HaBdc);
thong qua phian Ung cit nhy protease TEV
(Tobacco Etch Virus). Peptide téi t6 hop H:1,2-
(HaBdc); dugc thu nhin bing phwong phép sic
ky 4i lyc nho cot GS Trap FF. Hinh 4 cho thiy
protein GST (31,4 kDa) da duogc loai bo thanh
cong (giéng 4) va phan doan peptide tai t6 hop
H:1,2-(HaBdc); dugc thu nhan c6 trong lugng
phan tir 59,3 KDa (giéng 3).
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}ﬁph 4. Phén tich qué trinh thu ph{?m H:1,2-(HaBdc); béng dién di SDS — PAGE (A) va lai Western véi khang
thé khang GST (B). 1, Protein tong trude khi qua cot GS Trap; 2, Phan doan sau khi qua ¢t GS Trap; 3, Phan
doan rura c6t sau khi u protease TEV; 4, Phan doan ly giai; M, Thang protein phan tir lugng thap.
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Hinh 5. Kiém tra kha nang nhan dién va gén dac hiéu HaBdc (A) va H:1,2-(HaBdc)3 (B) ctia cac khang huyét thanh
(KHT) chudt tiém cdc khdng nguyén HaBdc, GST-H:1,2 va H:1,2-(HaBdc); bang phuong phdp ELISA (Mean + SD, n
=5).

Xac dinh hiéu gia khang tl}é dac hiéu epitope
HaBdc ciia cac khang huyét thanh chudt tiém
peptide HaBdc va peptide tai to hgp H:1,2-
(HaBdc);

Két qua Hinh 5 cho thdy céc khing nguyén
peptide HaBdc va peptide tdi t& hop H:1,2-
(HaBdc); déu c¢6 kha nang sinh mién dich trén
chudt, tao khang thé nhan dién khang nguyén
chuyén biét epitope HaBdc. Hiéu gid khing thé
(IgA + IgM + IgG) tir chudt duge ti€m peptide
HaBdc nhan dién dwgc khiang nguyén H:1,2-
(HaBdc); 1a 200 (Hinh 5B). Gié tri nay ciing
tuong t d6i v6i khang huyét thanh tir chudt duoc

tiém peptide tdi o hop H:1,2-(HaBdc); c6 thé
nhan dién va gin dic hiéu véi khdng nguyén
peptide HaBdc cb dinh trén giéng (Hinh 5A). Bén
canh d6, duong biéu dién gid tri OD,g, cua khang
huyét thanh chudt dugc tiém epitope téi t& hop
H:1,2-(HaBdc); ludn nim vé phia bén phéi cla
duong biéu dién gia tri OD,9, khang huyét thanh
chudt dugce tiém peptide HaBdc (Hinh 5). Diéu
nay ching té khang nguyén H:1,2-(HaBdc); c6
tinh sinh mién dich manh hon khing nguyén
peptide, do hiéu qua ting cudng sinh mién dich
ctia khang nguyén H:1,2 ddi voi khang nguyén
dung hop H:1,2-(HaBdc)s.
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So sanh hiéu qua e ché khang nguyén virus
cim A/H5N1 cia khéng huyét thanh chudt
tiém peptide HaBdc va epitope tai to hop
H:1,2-(HaBdc);

Két qua & Hinh 6 cho phép két luan epitope
té bao B khong lién tyc (HaBdc) dwoc tong hop
héa hoc hoc epitope tdi to hop dugc tong hop di
truyén (H:1,2-(HaBdc);) c¢6 kha nang kich thich
d4p ung mién dich dic hiéu trén chuot dbi voi
cdc chung virus cim gia cAm dwoc phan lap tir
bénh phdm ga (A/H5N1/Chickenl3/Vietnam
/LA/2006) va nguoi (A/Vietnam
/CL26/2004(H5N1)). Hiéu gia khéng thé (HI) cua
khing huyét thanh tir chudt dugc tiém khang
nguyén H:1,2-(HaBdc); cao hon hi€u gid nay cua
khang huyét thanh chudt dwoc tiém khéng
nguyén HaBdc lan luot 2,3 va 1,8 1an dbi véi cic
ching A/H5N1/Chicken13/Vietnam/LA/2006 va
A/Vietnam/CL26/2004 (H5N1).

Mac du protein HA 1a mdt trong hai protein
chu yéu trén bé mit cia virus cim A/H5N1. Tuy
nhién, thé gidi chi c6 mot vai nghién ciru trén
protein nay dé tao vic-xin phd rong, phong dugc
nhiéu chung virus cim. Trong d6 da c6 mot vic-
xin nhé mii dua trén epitope da dugc cip Patent
56 7192595 theo Arnon et al. (2004). Vic-xin nay
12 hdn hop bao gdm bén epitope ciia virus cim A
duoc biéu hién trong flagellin ciia Samonella
Dublin. Trong d6, doan epitope HA (tir acid amin
91-108) dugc nhan dién boi té bao B 1a mot trong
bdn epitope d6. Két qua thir nghiém cho thiy
véc-xin ndy c¢6 hiéu qua trén mét sb chung virus
cim HI1, H2, H3 [1]. Bén canh d6, cling c6 mdt
nghién ctru khéc tap trung vao viing bio ton trén
phan than thang cta protein HA. Nghién ctru nay
chi ra rang khi tiém phan than cua protein HA
(b6 vung khdi cdu) cho chudt s& tao dap trng
mién dich t6t hon so v6i viéc tiém mot protein
HA v6i ddy da d6 dai [14]. Céc cong bd cho thiy
ung dung hién nay cua flagellin H:1,2 trong phét
trién vic-xin chu yéu la ¢ dang protein dung hop
voi epitope trong vic-xin tdi to hop khang

nguyén-flagellin. O dang nay, flagellin truc tiép
gdy ra sy trudng thanh cic t& bao tua (Dendritic
Cells), kich hoat ting cudng céc tin hiéu dong
kich thich va cidc phan to trinh di¢én khang
nguyén (CD80, CD83, CD86, MHC I6p II,
TNFo, IL-8, IL-1B, CCL2, CCL5) [15]. Nam
2005, Arnon va cong su da tong hop cic epitope
cua virus cim dudi dang la cac protein dung hop
v6i flagellin H:1,2 ctia Salmonella trong hé théng
biéu hién cua vi khudn S. dublin. Cic két qua
kiém tra tinh sinh mién dich ctia céc protein dung
hop cho thdy kha ning tao dip ung mién dich
trén chudt cao hon rat nhidu so véi kha ning nay
& epitope khong dugc dung hop flagellin hoac
hén hop gdm epitope tron véi flagellin riéng 18
[3] [4]. Trong céc nghién ctru trude, ching toi da
tong hop céc epitope té bao B va epitope té bao T
bao ton tir khiang nguyén HA cia virus cim
A/H5N1 duéi dang dung hop véi khdng nguyén
H:1,2 ciia vi khuén S. Typhimurium [10]. Két qua
dénh gid tinh sinh mién dich trén chudt di cho
thdy cdc khang nguyén tdi t& hop nay cé thé tao
khang thé trén chudt nhan dién va gén dac hiéu
khing nguyén virus cim A/HS5N1 (chung
A/H5N1/Chicken13/Vietnam/LA/2006) [11].
Viéc dung hop cic epitope bao ton véi flagellin
cua S. Typhimurium trong nghién ctru nay ciing
da m¢ ra huong di mdi trong viéc nghién ctu
vic-xin da gid phong cim gia cam A/HS5NI,
tranh viéc phai nghién ctru thay ddi vic-xin hang
nam. Néu tao dugc khang nguyén phtic gom cic
epitope té bao B va céc epitope té bao T ciia céc
khdng nguyén bé mit khac nhau cua virus cdm
A/H5N1 thi hiéu qua bao vé ctia hdn hop khang
nguyén ndy c6 thé duoc ting Ién. Pong thoi viée
dung hop véi flagellin cua Salmonella s& lam
ting ddng ké kha nang ddp tng mién dich cua vat
chu. Céc két qua nay mé ra huéng nghién ciru sir
dung cic khing nguyén epitope dung hop
flagellin 1am khdng nguyén thanh phin dé phat
trién véc-xin phong ngira nhiéu ching virus cim
A/H5N1 ¢ Viét Nam.
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Hinh 6. Phan tich higu gi4 khang thé (HI) tic ché khang nguyén virus ciim chiing
A/H5N1/Chicken13/Vietnam/LA/2006 va A/Vietnam/CL26/2004 (H5N1).

KET LUAN

Chting ti da tong hop thanh cong epitope té
bao B khong lién tuc ldp lai ba lan dugc du dodn
tir viing bao ton ctia khang nguyén HA virus cim
A/HS5N1 duéi dang dung hop véi khdang nguyén
flagellin H:1,2 ctia S. Typhimurium bang k¥ thudt
tai to hop gen trong té bao vi khuan E. coli.
Epitope HaBdc dugc téng hop héa hoc va epitope
tdi t6 hop H:1,2-(HaBdc); dugc tdng hop di
truyén déu c6 kha ning tao ddp tmg mién dich
khi duoc tiém trén chudt, tao khang thé wc ché

ddc hiéu hoat tinh ngung két hdng ciu cia hai
khiang nguyén virus A/HS5N1/Chickenl3/
Vietnam/LA/2006 va  A/Vietnam/CL26/2004
(H5N1). Ngoai ra, cdc két qua ciing cho thdy vai
tro khdng nguyén H:1,2 cta S. Typhimurium gay
ra hidu qua ting cudng ddp ing mién dich cua
khang nguyén H:1,2-(HaBdc); trén chudt.

LOT CAM ON: Nghién citu nay dwoc tai tro' boi
Bai hoc Quéc gia Thanh phé Ho Chi Minh trong
khuon khé dé tai ma sé6 C2013-18-01.
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Synthesis and Immunogenicity
evaluating of a discontinuous B-cell
epitope predicted from influenza virus
A/H5N1 HA antigen

e Tran Thi Hong Kim
e Tran Linh Thuoc
University of Science, VNU-HCM

ABSTRACT

To develop vaccine with stable efficiency
against easily transforming virus such as
influenza A/H5N1 virus, bioinformatic tools
have been used to predict conserved
epitopes from viral antigens to be used as
materials for the development of polyvalent
vaccine against this virus. Using this
approach, we have successfully predicted
one discontinuous B-cell epitope, a peptide
of 14 aminoacids on conserved domains of
HA antigen from H5N1 influenza A virus. In
this study, we report results of the
preparation of this discontinuous B-cell
epitope as the recombinant fusion form with
H:1,2 flagellin from Salmonella typhimurium
to increase the immunogenicity of this
epitope  using  genetic  manipulating

techniques with Escherichia coli as host cell.
The immunogenicity of the chemically
synthesized predicted epitope and the
recombinant epitope was examined by
immunization of each of these epitopes to
mice. Using hemagglutination inhibition (HI)
method, we successfully demonstrated that
both anti-sera from mice immunized either
with chemically synthesized peptide or with
recombinant flagellin H:1,2 fused epitope
could recognize and inhibit the agglutination
of inactivated influenza H5N1 virus strains,
such as A/H5N1/ Chicken13/
Vietnam/LA/2006 and A/Vietnam/CL26/2004
(H5N1) isolated from infected chicken and
human in Vietnam.

Key words: B-cell epitope, flagellin, Salmonella typhimurium, influenza A/H5N1 virus.
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