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Abstract: Identity antigen in vaccine is one of the requests for quality control of vaccine
originated from virus or virus particles in which Reversed transcription Polymerase Chain
Reaction method (or known as RT-PCR) is used widly. Electrophoresis is carried out for PCR
product and read the result under UV light. Therefore, we perform a study to apply RT-PCR
method in identity test of a live, attenuated Japanese encephalitis vaccine (IMOJEV) from
Sanofi Pasteur and evaluate specific indicator to aim to reduce procedure, timing, chemicals
and consumables expense. The results were shown that primers were designed to fit and specific
to Japanese encephalitis (JE) virus. The size of RT-PCR product was 458 bp, electrophoresis
bands were clear, specific to JE virus and unspecific to other live virus that parallelly joined in
this study. Therefore, we can conclude that the identity procedure for IMOJEV vaccine was
carried out and optimized based on condition and chemicals of Department of Quality control
of viral vaccine. Research result shows the suitability and specificity of primers for JE vaccine
and they can be applied for future study at Department of Quality control of viral vaccine in
National Institute for Control of Vaccines and Biologicals (NICVB).
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NGHIEN CU'U AP DUNG PHU'O'NG PHAP RT-PCR VAO THU' NGHIEM
NHAN DANG VAC XIN VIEM NAO NHAT BAN SONG GIAM POC LUC

Nguyén Viét Anh’, D6 Thi Hong Anh, Nguyén Thi Ha,
Tran Thi Phwong, Nguyén Thj Ly
Vien Kiém dinh Quoc gia Vac xin va Sinh pham y té
Nhan ngay 3 thang 1 nam 2023
Chdp nhén dang ngay 2 thang 4 nam 2023

Tém tit: Nhan dang khang nguyén trong véc xin 1a mot trong nhiing yéu ciu can thiét dé
kiém dinh chat luong véc xin duoc san xudt tir vi rat hodc mot manh cua vi rat ma trong do
phwong phéap phan tmg tong hop chudi polymerase sao chép nguoc (RT-PCR) dugc g dung
rong rai. Sau do, san pham PCR duoc chay dién di va doc két qua dudi dén huynh quang.
Vi véy, chiing t6i tién hanh nghién ctru 4p dung phuong phap RT-PCR vao thir nghiém nhan
dang cta véc xin viém ndo Nhat Ban séng, giam doc lyc IMOJEV cua Sanofi Pasteur va
danh gia tiéu chi d6 dac hi¢u nham muc dich rat gon dugc quy trinh thuc hién, thoi gian thu
nghiém, va chi phi héa chét cling nhu vat tu tiéu hao. Két qua cho théy, doan moi duoc thiét
ké phu hop va dic hiéu véi vi rat viém ndo Nhat Ban. San pham RT-PCR thu duoc cho két
qua sang 10, dung kich thudc (458 bp) va dac hi€u vdi vi rat viém nao Nhat Ban, va khong
dic hiéu v6i mot sb vi rat séng khéac duoc thuc hién song song trong thtr nghiém. Vi vay,
chung t6i ¢6 thé két luan rang quy trinh nhan dang vi rt viém nio nhat Ban trong vic xin
IMOJEV d3 duoc thiét ké va t6i vu hoa theo diéu kién va héa chit cua khoa Kiém dinh vic
xin Vi rat. Két qua nghién ciru cho thay doan mdi phut hop va dic hiéu véi vi rat viém nio
Nhat Ban, c6 thé st dung trong cac nghién ctru sau nay tai khoa Kiém dinh véc xin Vi rat,
Vién Kiém dinh Qudc gia Vic xin va Sinh phim y té.

Tuwr khoa: Nhan dang, vdc xin, viém ndo Nhdt Ban, phuwong phap RT-PCR, do ddac hiéu.

1. Pt van dé

Vi rat viém nao Nhat Ban thudc ho
Flaviviridae, chi Flavivirus nhom B, la
thanh vién ctia vi rat Arbo (arthropod borne
virus) do ¢on trung tiét tac truyén cho dong
vat ¢6 xuong sdng qua duong méu, dic
biét 1a mudi Culex tritaeniorhynchus [1].
Chung vi rat dugc str dung dé san xudt vic
xin viém ndo Nhat Ban thudc genotype 3
bao gdm Nakayama, Beijing-1, Beijing-3
va SA-14-14-2 vi nhitng nghién ctru trudce
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day da chtirmg minh cac chung nay chu yéu
dugc phan 13p trén nguoi va cé kha nang
bdo v¢é chéo véi cac chung khac [2][3].
Hi¢n nay chua co thube dic tri cho bénh
viém ndo Nhat Ban nén viéc tiém véc xin
1a bién phap phong chéng hidu qua nhét. O
Viét Nam, hai loai vic xin viém ndo Nhat
Ban duoc str dung rong rii la vic xin bat
hoat Jevax (VABIOTECH) dugc san xuét
tir chung Nakayama va véc xin song giam
doc lyc IMOJEV (Sanofi Pasteur) duoc
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san xudt trén té bao thuong truc VERO tir
ching SA14-14-2 ¢6 ngudn gbc tir Trung
Qudc [4][5]. Bang cong nghé DNA tii to
hop, IMOJEV dugc tao ra bang cach thay
thé hai doan gen tién mang (prM) va vo
(E) ctia vic xin vi rt gay bénh sdt vang
17D-204 bang doan gen tuong tmg ciia vi
rat viém ndo Nhat Ban chung SA14-14-2
[6]. Vic xin phong chéng viém ndo Nhat
Ban thé hé méi IMOJEV da dugc cip phép
va st dung & hau hét cic nudc nam trong
vung dich luu hanh, trong d6 c6 Viét Nam
tor nam 2019.

Hién nay, c¢6 rat nhiéu phuong phap
dugc sir dung dé nhan dang khang nguyén
c6 trong vic xin nhu gdy nhiém trén té
bao, mién dich huynh quang, ELISA...
nhung phan tng chudi polymerase phién
ma nguoc (hay RT-PCR) 1a phuong phap
dugc Ung dung vao thu nghiém nhén
dang vic xin dé rat ngan quy trinh thuc
hién, tiét kiém thoi gian, chi phi hoa chét
va vat tu tiéu hao. Nguyén li co ban cua
RT-PCR 1a khuéch dai mot doan gen RNA
roi phién mi nguoc thainh DNA b sung
(cDNA). San phim RT-PCR sau d6 duoc
chay dién di trén thach agarose va doc dudi
dén huynh quang [7][8]. Pbi véi vic xin
viém ndo Nhat Ban IMOJEV, chung t6i ap
dung phuong phap RT-PCR véi doan gen
dugc khuéch dai nam trén ving vo (E) c6
d6 dai 458 bp c6 diém dau & nucleotit 281
va cudi & 739. Po dic hiéu 13 mot trong
nhiing tiéu chi quan trong nhat ddi véi thir
nghiém nhan dang véc xin IMOJEV duoc
danh gia trong dé tai nay bang cach thuc
hién song song véi cac vic xin séng giam
doc luc khac.

2. Phuwong phap nghién ciru

2.1. Déi twgng nghién ciru

- Quy trinh thir nghiém nhan dang vic
xin viém ndo Nhat Ban séng, giam doc luc
bang phuong phap RT-PCR duoc thyc hién
trén vac xin viém ndo Nhat Ban IMOJEV
(Sanofi Pasteur) 16 08A1907GA, han dung
04/04/2022.

2.2. Thoi gian va dia diém nghién cieu

- Thoi gian: Tu théng 05/2021 dén
thang 07/2021

- Dia diém: Phong thi nghiém cua khoa
kiém dinh véc xin Vi rit, Vién Kiém dinh
Quéc gia Vic xin va Sinh phdm y té.

2.3. Vit ligu, héa chit

- MAu chuan: Vic xin mau chudn qudc
gia viém nao Nhat Ban (ma MCGQ/01)

- Mau dbi chimg: vic xin sbt vang
(Stamaril) (Sanofi Pasteur, Phap) 16
R3N082V, han dung 31/10/2021; véc xin thuy
dau (Varicella vaccine) (Green Cross, Han
Qudc) 16 $50120004, han ding 19/01/2022;

- Hoa chat: B kit tach chiét RNA QlAamp
Viral RNA (Qiagen); bo kit chay RT-PCR
One step RT-PCR (Qiagen), thang chuin
DNA ladder (Biolab), thudc nhudém dying gel
(Biolab), thach agarose (Merck), dung moi
TAE 50X (Serva), safeview (ABM), ethanol
(Merck), diluted water (Invitrogen)

- Trang thiét bj: Can dién tir (Mettler
Toledo), ti an toan sinh hoc (Nuaire), may lic
(IKA), may li tam minispin (Eppendorf), may
PCR (Applied Biosystem), may di¢n di (BCE),
deén doc huynh quang (BCE), pipet don kénh
10 pL, 20 pL, 200 puL va 1000 pL (Eppendorf
hodc Gilson), khay gel lanh (Eppendorf)
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- Vat tu tiéu hao: Tuyp nhuya tiét
trung 2 ml (Eppendorf), tuyp PCR 0.2 ml
(Eppendorf), ging tay (Viét Nam), khau
trang (Viét Nam), dau con 10 pnL, 20 pL,
200 pL va 1000 pL (Eppendorf), tai dung
rac thai (Viét Nam)

2.4. Phwong phap nghién cuu

a. Thiét ké mdi ddc hiéu cho vic xin
viém nao Nhat Ban: Cap mdi duoc thiét
ké dic hiéu cho mét doan gen nam trén
phan vo (E) cua vi rat viém ndo Nhat Bén,
c6 chiéu dai 20 amino axit v6i diém dau
& nucleotit 281 va diém cudi & 739, nhiét
d6 nong chay (Tm) 1a 60°C va phan trim
GC% 14 55.00%. Cap moi ddc hiéu cua vic
xin viém ndo Nhat Ban cho san pham RT-
PCR cho san pham PCR kich thugc 458 bp,
c6 trinh ty nhu sau:

Mobi xudi (Primer F): 5°- AAG GCT
TCA CTG ATC GTG GG-3’

Moi nguoc (Primer R): 5°-CGT GCG
CCT CTT CAAATT CC-3

b. Téom tit quy trinh tich chiét RNA
theo bd kit QIAamp Viral RNA (Qiagen):
Cho 560 pL dung dich AVL, 140 pL
mau chuan/ miu tht, 5.6 puL carrier ARN
(tARN) vao tuyp eppendorf 1.5 ml va u &
nhiét d§ phong trong 10 phut, sau d6 thém
560 puL con tuyét d6i. Lay hdn dich trén vao
cot loc silica, ly tam 8000 vong/ 1 phut, loai
b6 nude ndi, giit nguyén cot loc roi thém
500 puL dung dich AW1, ly tam 8000 vong/
1 phut. Sau khi loai bo nuéc ndi, thém 500
pL dung dich AW2, ly tdam 13000 vong/ 1
phit, loai bo nude noi, thay tuyp eppendorf
1.5 ml méi bén dudi cot loc. Thém 60 pL
dung dich AVE vao c0t loc, t & nhi¢t do
phong trong 2 phut rdi ly tim 8000 vong/
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1 phuat. Loai bd ¢t loc va bdo quan mau
trong tuyp eppendorf ¢ nhiét do 2-8°C néu
thuc hién cac budc tiép theo trong ngay
hodc ¢ nhiét do -20°C.

c. Tém tit thanh phan va chu trinh nhiét
ctia phan tmg RT-PCR: Thanh phan cho phan
mg 50 pL bao gébm 5X One step (10 pL),
dNTP (2 pL), mobi xudi (2 pL), mdi nguogc
(2 pL), enzyme (2 pL), Q solution (5 pL),
nuée (17 pL) va mau RNA (10 pL). Sau khi
cho hét cac thanh phan vao tuyp eppendorf
0.2ml, ly tim nhe dé loai bé bong bong rdi
cho vao mdy PCR chay véi chu tinh nhiét:
50°C (30 phut)- 1 chu ky, 95°C (3 phut)- 1
chu ky, 94°C (1 phut)- 45 chu ky, 52°C (1
phut)- 45 chu ky, 72°C (1 phut)- 45 chu ky,
72°C (10 phiit)- 1 chu ky, 4°C ().

d. Tém tit quy trinh dién di san pham
PCR: Ham néng 1g thach agarose vdi 70
ml dung méi TAE 1X dé thach tan hoan
toan, doi thach ngudi 50-60°C thém 3.5 pL
safeview va lic déu. D6 thach vao khuon,
lap lugc va dé ngudi dén khi thach dong
roi cho thach vao bé dién di. Hon déu 10
uL san pham PCR véi 3.5 pL thudc nhuém
dying gel roi tra mau vao giéng (ddi véi
mau chirg dm, hon 10 uL nude cat véi 3.5
uL thubc nhudém dying gel). Chay dién di &
dong dién 80V trong 45 phut. Sau khi chay
hét chu trinh dién di, nhe nhang iy thach ra
khéi khuon, cho vao may doc huynh quang
va doc két qua.

e. Tiéu chuan danh gia: Thir nghiém
dat yéu cau d6i véi tiéu chi d6 dic hiéu khi
két qua dién di co xuét hién cac bang sang
& thang chudn, c6 bing sang ¢ kich thudc
458 bp 6 mau chuan viém ndo Nhat Ban va
vic xin IMOJEV, khong c6 bang sang xuat
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hién & cac miu vic xin d6i ching Stamaril,
Varicella va mau chiung am. Thtr nghiém
duogc coi 1a khong dat yéu cu khi xuat hién
bing sang & cac mau vic xin ddi chimg va
mau chimg am.
3. Két qua

Sau khi tach chiét vic xin mau chuin
qudc gia viém ndo Nhat Ban, mau thu
IMOJEV va miu dbi chimg Stamaril va

Varicella (Theo muc b phan 2.4), tiéu chi
d6 dac hiéu duoc thyuc hién 6 lan cho phan

g RT-PCR (Theo muyc ¢ phan 2.4) véi cap
mdi dic hiéu cho viém ndo Nhat Ban déu
cho két qua dién di véi thang chudn sang,
cac bang rd rang, c6 bang xuat hién trén
thach mau chuan viém ndo Nhat Ban va
mau thir IMOJEV dung véi kich thudc cua
thanh phan viém ndo Nhat Ban (458 bp), va
khong c6 bang xut hién trong mau chiing
am (nudc), va miu vic xin d6i chimg (vic
xin sbt vang Stamaril va vic xin thuy dau
Varicella). Két qua dugc tong hop trong
bang dudi day:

Lan thuc|Ngay thue | Két qua

hién hién

1 10-11/06/2021

- Thang chuan sang, cac bang ro rang

- Co6 bang xuét hién trén thach ctia miu chuin, miu thu
IMOJEV, dung voi kich thudc cua thanh phan viém ndo
Nhat Ban (458bp)

- Khong c6 bang xuat hién trong miu ching 4m, mau thir
Varicella va Stamaril.

2 24-25/06/2021

- Thang chuan sang, cac bing rd rang

- C6 bang xuét hién trén thach cia mau chuin, mau thir
IMOJEV, ding véi kich thudc cua thanh phan viém ndo
Nhat Ban (458bp)

- Khong c6 bang xuét hién trong mau chimg am, mau thir
Varicella va Stamaril.

3 29-30/06/2021

- Thang chuan sang, cac bang 1o rang

- Co6 bang xuét hién trén thach cua mau chuin, mau thu
IMOIJEV, dung véi kich thude cua thanh phan viém nio
Nhat Ban (458bp)

- Khong c6 bang xuat hién trong mau ching 4m, mau thir
Varicella va Stamaril.

4 05-06/07/2021

- Thang chuan sang, cac bang ro rang

- C6 bang xuét hién trén thach cia mau chuin, mau thir
IMOJEV, ding véi kich thudc cua thanh phan viém ndo
Nhat Ban (458bp)

- Khong c6 biang xuat hién trong mau chimg am, mau thir
Varicella va Stamaril.
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5 15-16/07/2021 |- Thang chuan sang, cic bang rd rang

- Co6 bang xuét hién trén thach cua mau chudn, mau thu
IMOJEV, ding véi kich thudc ciia thanh phan viém ndo
Nhat Ban (458bp)

- Khong c6 bang xuat hién trong mau chimg am, mau thir
Varicella va Stamaril.

6 20-21/072021 |- Thang chuan séng, cic bang rd rang

- C6 bang xuét hién trén thach ctia miu chuin, mau thi
IMOIJEYV, dung voi kich thude cua thanh phan viém nao
Nhat Ban (458bp)

- Khéng c6 bang xuét hién trong mau chimg am, mau thir
Varicella va Stamaril.

Bang 1. Két qua RT-PCR cho tiéu chi d9 dic hiéu doi véi thir nghiém nhan dang vic xiin
IMOJEV

Hinh 4nh 6 14n dién di sian phAm RT-PCR cho két qua nhu sau:

Lan 1: Lan 2:
1 2 3 45 6 789101112 12 3 45 67 8910 11 12

Lan 3: Lan 4:
1 2 3 4 5 6 789101112 |1 2 3 4 5 6 7 8910 11 12
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Lan 5:
12345 67 8 9 10

11 12

Lan 6:

1 2 3 45 67 8 910 11 12

Hinh 1. Két qua dién di véi cip moi dic higu cho viém nio Nhat Ban

Trong d6: 1- Thang chuan
2- Mau chuén viém nio Nhat Ban
3,4, 5 — Mau véc xin IMOJEV

6,7, 8 - Mau vic xin ddi chimg Stamaril (Thanh phan S6t vang)
9, 10, 11 - MAu véc xin dbi chiing Varicella (Thanh phan Thuy déu)

12- Chiing am
4.Ban luian

Tir hinh anh dién di 6 1an chay RT-PCR
ddi v6i mau chuan, mau thir va mau dbi
chimg, RNA vi rat sét vang hay thity dau
c6 trong véic xin Stamaril va Varicella déu
khong bt cap véi cap moi trong khi do, két
qua dién di mau chuan qudc gia viém nio
Nhat Ban va mau thir vic xin IMOJEV déu
c6 bing sang & kich thude 458 bp thé hién
su dic hi¢u ddi v6i cap moi nay. Vi vay,
cap moi nay dac hiéu cho vi rat viém nao
Nhat Ban.

Thir nghiém nhén dang véc xin viém
nio Nhat Ban IMOJEV duoc danh gia vé
ti€u chi d§ dac hi¢u do nhan dang khang
nguyén trong vic xin chi dinh tinh ma
khong can dinh luong, vi vdy phuong
phép RT-PCR dugc lua chon thay cho céc
phuong phap nhan dang khac nhu gay

mién dich trén té bao, mién dich huynh
quang hay ELISA. Péi véi cac phuong
phép gdy mién dich trén té bao hay mién
dich huynh quang, d¢ dac hi¢u cao do st
dung khang thé dic hiéu cho viém ndo
Nhéat Ban tuy nhién thoi gian thir nghiém
s& kéo dai tir 5-7 ngay U té bao, ngoai ra,
cac hoa chit ¢ dinh té bao hay nhudm té
bao nhu formaldehyde hay crystal violet
déu 1a cac chét doc hai, c6 thé anh huong
dén strc khoe cua nhan vién truc tiép thuc
hién. ELISA cling 12 m6t phuong phap co
do dac hiéu cao do nguyén li co ban cua
ELISA 1a phan ung cua phtc hgp khang
nguyén- khang thé, ngoai ra, day ciing la
mot phuong phap cé thoi gian thuc hién
chi trong mot ngay, tuy nhién, nhugc
diém cta phuong phap ELISA 1a can
héa chit cua nha san xuit nhu khang thé
dac hiéu cho viém ndo Nhét Ban. Vi vay,
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phuong phap RT-PCR dugc ap dung vao
thtr nghiém nhan dang cho vic xin viém
nio Nhat Ban IMOJEV. Uu diém cua
phuong phap nay 1a rat ngan thoi gian thir
nghiém, thay vi 5-7 ngay gay nhiém trén
té bao, phuong phap RT-PCR thuc hién
trong 1 ngay; giam chi phi, vat tu tiéu hao
va it doc hai hon cac phuong phap khac
vi khong sir dung cac hoa chit nhuom
(Crystal violet, formaldehyde) trén té bao
hay axit dé ding phan tng trong ELISA,
ngoai ra, thay vi st dung chit nhuom
ethidium bromide, mot chat co thé gay
ung thu, dugc dung trong qua trinh dién
di, quy trinh di thay thé si dung chat
nhudm safe view nho truc tiép vao thach
dé giam doc hai cho nhén vién thuc hién
[13]. M6t uu diém khac ctia phuong phap
RT-PCR d¢ 1a khong bi phu thudc vao
héa chit chudn ndi bd cua nha san xuét,
giip quéa trinh kiém dinh vic xin duoc
thuc hi¢n nhanh chong va doc lap.
V. KET LUAN

Tiéu chi d¢ dac hi¢u cho thir nghiém
nhan dang véc xin viém ndo Nhat Ban dat
yéu cau v6i hiéu suat 100% trong 6 lan thuc
hién, cap mdi khong bét cap voéi cac vi rut
song khac nhu sbt vang hay thuy dau. Quy
trinh tho nghi¢ém nhan dang véc xin viém
ndo Nhat Ban bang phuong phap RT-PCR
phu hop véi didu kién tai Vién Kiém dinh
Qudc gia Vic xin va Sinh pham y té. Két
qua ctia nghién ctru ndy 1a bude dau dé ung
dung phuong phap RT-PCR cho thir nghiém
nhan dang vic xin IMOJEV, can thuc hién
thdm dinh thém céc tiéu chi nhu d6 manh
va gidi han phat hién (LOD) theo quy trinh
tham dinh ctia Vién Kiém dinh Quéc gia Vic
xin va Sinh pham y té.

Tai liéu tham khao

Volume 3-No 2.2023

[1] WHO [Internet].Japanese Encephalitis.
Available at:  https://www.who.int/
news-room/fact-sheets/detail/japanese-
encephalitis

[2] Huynh Phuong Lién. Vi rut viém ndo
Nhdt ban va vic xin phong bénh. NXB
y hoc, Ha N6i 2007.

[3] Sang Im Yun, Lee Young Min. Japanese
encephalitis: The virus and vaccines.
Hum Vaccin Immunother 2013; 10: 1-17.

[4] MIMS [Internet]. IMOJEV vaccine,
Japanese encephalitis, Full
prescribing info. Available at: https://
www.mims.com/malaysia/drug/info/
imojev?type=full

[5] Yongxin Yu. Development of Japanese
Encephalitis attenuated live vaccine
virus SA14-14-2 andits characteristics.
Intechopen.com, January 9% 2013.
Available at: https://www.intechopen.
com/chapters/40757

[6] Mohan Babu Appaiahgari, Sudhanshu
Vrati. IMOJEV: a Yellow fever virus-based

novel Japanese encephalitis vaccine,
Pubmed, 2010 Dec; 9(120): 1371-84.

[7] John T. Corthell. Basic molecular
protocols in neuroscience: Tips, tricks,
and pitfalls, 2014. Chapter 4: Reverse
transcription (RT) and polymerase
chain reaction (PCR), pages 27-40.

[8] RobertE.FarrellJr. RNA Methodologies
(4™ edition), 2010. Chapter 18: RT-
PCR: A science and an art form, pages
385-448.

[9] MSD manual [internet] Phién ban danh
cho chuyén gia. Tong quan vé virut.
Available at: https://www.msdmanuals.
com/vi-vn/chuy%C3%AAn-gia/
b%E1%BB%87nh-truy%E1%BB%81n-
nhi%E1%BB%85m/virus/t%E1%BB



Nguyén Viét Anh va cic cong sw/ Tap chi Khoa hoc Kiém dinh Ve xin va Sinh pham y té, Vol. 3, No. 2 (2023) 33

%95ng-quan-v%E1%BB%81-E1%
virus#:~:text=Virus%20ch% BB%:89%20
ch%E1%BB%A9%a%20DNA%20
ho%E1%BA%B7¢c,ho%E1%BA%
B7¢%20s%E1%BB%A31%20RNA%20
%C3%A2m%20(%2D)

[10] Mohan Babu Appaiahgari, Sudhanshu

Vrati. Clinical development of IMOJEV-
a recombinant Japanese encephalitis
chimeric vaccine (JE-CV), Pubmed, 2012
Sep; 12(9): 1251-63

[11] Guy B, Guirakhoo F, Barban V, Higgs S,

Monath TP, Lang J. Preclinical and clinical
development of YFV 17D-based chimeric
vaccines against dengue, West Nile and
Japanese encephalitis viruses. Vaccine
2010; 28: 632-649.

[12] KDPQG-34: SOP: Quy trinh chuan thim

dinh quy trinh, NICVB.

[13] VRO3-11: Quy trinh chuan thir nghiém

nhan dang vic xin viém ndo Nhat Ban
(phuong phap RT-PCR), NICVB.

Volume 3-No 2.2023



