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ABSTRACT

Currently, Center for Research and Production of Vaccines and biologicals (POLYVAC) is
using the RT-PCR method to perform genotyping test to identify Rota bulk vaccine and
finished product, G1P strain. With this method, the extracted products have to undergo
two rounds of PCR, approximately 8 hours to use for identify genotype G1 and another 8
hours for genotype P. The entire testing time takes about 3 days.

By using the QIAGEN OneStep RT-PCR kit, we are able to reduce the total testing time
to only 1.5 days, as the product only needs one round of PCR in which both reverse
transcription and amplification of the target gene G1 and P in a single reaction. The total
time for PCR cycle is reduced to approximately 3 hours to use for identification of
both G1 and P types. The research results show that the newly established genotyping
procedure using the QIAGEN OneStep RT-PCR kit (100) is suitable for POLYVAC’s testing
requirements and give the comparable results to those from the current genotyping
method using at POLYVAC.
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TOM TAT
Trung tdm Nghién ctu, San xuat Vac-xin va Sinh pham y té (POLYVAC) hién nay dang su
dung phuong phap RT-PCR dé thuc hién thr nghiém nhan dang vac-xin Rota ban thanh
pham va thanh phdm ching G1P[8]. VGi phuong phap nay, san pham sau khi tach chiét sé
dugc chay PCR 2 lan, chu trinh RT-PCR cén khoang 8 gid dé nhan dang typ G1 va tuong tu
can 8 gid dé nhan dang typ P[8]. Tong thai gian thuc hién thir nghiém tir khi tach chiét dén
chay dién di doc két qua mat khoang 3 ngay.

Bang viéc s dung bo kit QIAGEN OneStep RT-PCR, chuing tdi da rut ngan dugc téng thoi
gian thir nghiém xudng con 1,5 ngay do chi cdn chay PCR 1 lan duy nhét vira phién ma
ngugc, vira nhan ban sadn pham phién ma trong cung 1 chu trinh phan ng, t8ng thoi
gian mat khoang 3 gid cho chu trinh PCR dé nhan dang typ G1 va typ P[8]. Két qua nghién
clru da thiét lap dugc quy trinh thi nghiém nhan dang virus Rota st dung bé kit QIAGEN
OneStep RT-PCR (100) pht hgp vGi yéu cau cla thir nghiém va cé két quéa twong dong vdi

thir nghiém nhan dang hién dang ap dung tai POLYVAC.

Tir khéa: POLYVAC, Rotavin, thir nghiém nhan dang vac-xin Rota.

1. DAT VAN BPE

Hién nay trén thé gidi cé 5 nudc san xuat dugc vac-
xin Rota, dé la Rotarix cua GSK (Bi), Rotateq cua
Merck (MY), Rotavac cuia Bharat (An D6), Rota LLR
(Trung Quéc) va vac-xin Rotavin clia POLYVAC (Viét
Nam) [8].

V&c-xin Rotavirus la vac-xin dugc st dung dé bao
vé chdng lai nhiém virus Rota, & nguyén nhan hang
dau gaytiéu chay nang §tré nhd. Vac-xin phong ngira
15-34% tiéu chay nang & cac nudc dang phat trién
va 37-96% tiéu chay ndng & cac nudc phat trién.
V&c-xin lam gidm nguy co t& vong & tré nho do tiéu
chay [8].

Tai Viét Nam, vac-xin Rotavin st dung chuing virus
G1P8 séng, giam ddc luc la vac-xin ndi dia duy nhat
dugc POLYVAC san xuét dung dé phong bénh tiéu
chay do virus Rota [3].

Trude khi duge co quan Kiém dinh qudc gia cho
phép xuat xudng 16 vac-xin ra thi trudng, nha san
xuat can phai dédnh gia day du céc tiéu chuén chéat
lwgng cla 16 vac-xin theo tiéu chuén da dugc dang
ky. Mét trong nhirng thir nghiém khong thé thiéu
dé 14 thtr nghiém nhan dang vac-xin, phuong phap

*Tac gia lién hé

RT-PCR da dugc T8 chirc Y t& Thé gidi (WHO) khuyén
cédo lam phuong phap chuén dé nhan dang vac-xin
Rota cho két qua nhanh, chinh xéac, hiéu qua va tiét
kiém thoi gian. POLYVAC da thiét lap phuaong phap
nay dé lam thir nghiém nhan dang vac-xin Rotavin.

Virus rota c6 hé gen phan doan gom 11 doan ARN
kép, cé do lén khoang 18 nghin cap bazg, trong
lwong phan tertlr 11.106 dén 14.106 Dalton. M&i gen
c6 trong lwgng phan tir tir 2.105 dén 2,2.106 Dalton
va ma hda cho mot protein cau tric hodc khéng cau
trdc [4].

Hat virus chtra it nhat 6 protein cau tric: cac gen 1,
2, 3 va 6 ma hda cho céac protein VP1, VP2, VP3 va
VP6. Poan gen 4, 9 ma hda cho céac protein capsit
&p ngoai VP4 va VP7 quy dinh ki€u hinh cla virus
Rota. Cac gen con lai (4, 7, 8,10 va 11) ma hda cho
cac protein khéng cau tric (NSP1, NSP2, NSP3,
NSP4, NSP5) [4].

Th& nghiém nhan dang vac-xin Rotavin bang phuong
phép RT-PCR chinh la xac dinh kiéu gen ma héa cho
hai protein capsit l&p ngoai cua virus la VP4 va VP7
c6 chinh x4c a typ G1 va P[8] la ching st dung dé
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san xuat vac-xin.

Vac-xin Rotavin da dugc dua vao Chuong trinh Tiém
chung m& réong t& nam 2023, hang nam POLYVAC
phai san xuat hang tram 16 vac-xin, dé tiét kiém thoi
gian thuc hién thir nghiém, chung t6i da tién hanh
tim hi€u bd kit mdi chia hang QIAGEN OneStep
RT- PCR [5] d& nhan dang vac-xin. V&i viéc s dung
bo kit nay, c6 thé giam dugc gan 1/2 thdi gian thuc
hién th(r nghiém, déng thoi cliing don gian hda céc
budc ti€n hanh giup sém co két qua danh gia chéat
lugng clia 16 vac-xin, kip thdi cung cap cho nhu cau
clia tiém ching m& réng. Xuat phat tir nhu cau thuc
t€ do, chung téi thuc hién deé tai nghién clu thiét
lap quy trinh va danh gia tinh phu hop clia bo kit
QIAGEN OneStep RT-PCR kit (100) cho th&r nghiém
nhan dangvirus Rota tai POLYVAC nham thay thé/bd
sung cho quy trinh dang st dung tai POLYVAC.

Deé tai da thiét lap dugc quy trinh nhén dang virus
Rota trong vac-xin Rota. VAc-xin phai dat duogc
tiéu chudn chat lugng yéu cau trong chuyén luan
vac-xin dung cho nguditheo Dugc dién Viét Nam, co
s& huéng dan nhan dang virus Rota WHO/IVB/08.17
cua WHO [9].

2. POI TUONG VA PHUONG PHAP NGHIEN CU'U
2.1. Déi tugng nghién ciru

Mau cua 3 16 vac-xin Rota ban thanh pham RSH #
0124; RSH # 0324; RSH # 0424 va 3 16 vac-xin Rota
thanh phdm R # 1324; R # 1424; R # 1524 chlng
G1P[8].

B6 kit QIAGEN OneStep RT-PCR (100) (Qiagen).
Chung am: H,O khong c6 RNase (Qiagen).

Chiing duong: GP Master seed lot 1. 13.17.3 chung
G1P[8] (POLYVAC). Thé tl'gh: 200 ul/mau sirdung dé
tach chiét RNA, lap lai moi thir nghiém 3 lan.

2.2. Dia diém va thdi gian nghién ciru

Nghién ctru dugc thuc hién tai POLYVAC, B Y t€, co
sd 135 Lo Duc.

Thai gian thuc hién nghién cru: trthang 1/2024 dén
thang 10/2024.

2.3. Phuong phap nghién ctu

- S&r dung phuong phap tach chiét ARN virus Rota
st dung bd kit tach chiét ARN cuia héng Invitrogen
dé tach chiét ARN virus Rota trong mau vac-xin Rota
ban thanh phdm va thanh pham.

- Phuong phap pha céac primer (ctia hang IDT, My) va
thanh phan hén dich chay PCR1 va PCR2.

Bang 1. Primer xac dinh gen G1

STT Tén primer Trinh tw 5°-3’ Vi tri trén doan gen
1 VP7R (chung cho tat ca cac ching G) AAC TTG CCACCATITTITCC 914-932
2 aBT1 (G1) CAA GTACTC AAATCAATG G 314-335
Bang 2. Primer xac dinh gen P [8]
STT Tén primer Trinh ty 5°-3’ Vi tritrén doan gen
1 Conc3 (chung cho céc chung P) TGG CTT CGC TCATTTATAGAC A 11-32
2 1T-1 (P8) TCTACTTGG ATAACG TGC 339-356

- Chu trinh chay PCR1 va PCR2 tao san pham xac
dinhtyp GvatypP.

- Chu trinh chay PCR tao san pham xac dinh typ G
va typ P s dung b6 kit QIAGEN Onestep RT-PCR Kit
(100).

- Phuong phap dién di san phdm PCRva doc két qua
Tiéu chuén chép thuén

+ MAau chirng am va trang: dién di khéng cé bang
san phdm. Thang chuan sang rd.

+ MAu chirng duong:

San pham khuéch dai dung kich thudc: san
pham PCR gen G1 kich thudc ~618 bp, san pham
gen P8 kich thudc ~224 bp.

Vach bang dién di rd nét: vach bang sang,

nét.
+ Thang chudn 1 kb =1000 nulceotit (marker):
vach chia kich thudc cac vach bang 100, 200, 300,

400, 500, 600, 700, 800, 900, 1000 nulceotit chay ro
nét va sang.
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Base Pairs Mass (ng)
e — 1,917 45

pe———y - 1,200 35

e E W] 95
P— — 300 27

- 800 24
- 700 21
- 600 18

e — 500/517 97

- 400 38
- 300 29
- 200 25
- 100 48

Hinh 1. Thang chuén (100 bp)

Thdr nghiém dugc coi la hgp L& khi: cdc mau thir xuét
hién duy nhat mot dai bang dién di sang ré va tuong
duong véi mau chirng duong dudc coi la duong tinh
va nhan dang la typ G1 khi dai bang tuong duong vdi
dai bang cia mau ching duong G1, va P[8] khi giai
bang tuong duong v6i mau ching duong P[8], cac
mau khéng xuat hién bang dién di va tuong duong
v6i mau chirng am dugc coi la am tinh.

Yéu cau: két qua cua 3 lan lap lai thir nghiém phai
giéng nhau va cac bang dién di c6 do nét va sang toi
thiéu tuong duong vdi bang dién di sir dung phuong
phap hién cé, khéng cé bang phu.

2.4. Thiét ké nghién clru

DE xay dung phuong phap nhan dang st dung b kit
QIAGEN OneStep RT-PCR Kit (100), ching toi thuc
hién thiét lap céc chu trinh PCR khac nhau dé lua
chon dugc chu trinh phl hgp nhat, dap &ng dugc
yéu cau cula thir nghiém.

2.4.1. Nghién cttu 1: Thiét ldp chu trinh nhiét dinh typ G va P riéng ré.

STT

Thanh phan

Thé tich/phan &rng

Chu trinh nhiét cua dinh typ G:

H,O khong chira Rnase

QIAGEN OneStep RT-PCR 5X Buffer

H&n hop dNTP (10 mM)

VP7R (100 ng/p)

G1 (100 ng/pl)

Enzyme QIAGEN OneStep RT-PCR

Q-Solution 5*

M&u RNA

Téng thé tich phan tng

8 ul

10 pl

2l
42°C - 30 phut > 1 chu ky

4 pl 95°C - 15 phdt > 1 chu ky
94°C - 30 giay

4 ul 50°C - 1 phut } 30 chu ky
68°C - 1 phut

2 pl 68°C - 5 phut > 1chuky
Gilr mau & 4°C

6 pl

14 pl

50 pl

STT

Thanh phan

Thé tich/phan &rng

Chu trinh nhiét ctia dinh typ P:

H,O khong chira RNase

QIAGEN OneStep RT-PCR 5X Buffer

H&n hop dNTP (10mM)

VPA4F (100ng/pl)

P8 (100ng/pl)

Enzyme QIAGEN OneStep RT-PCR

Q-Solution 5*

M&u RNA

Téng thé tich phan tng

8 ul

10 pl

2l
42°C - 30 phut » 1 chuky

4 ul 95°C - 15 phat > 1 chu ky
94°C - 1 phut

4 pul 51°C - 1 phut } 40 chu ky
72°C - 1 phat

2pl 72°C-5phut > 1chuky
Gilr mau & 4°C

6 pl

14 pl

50 pl
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2.4.2. Nghién cttu 2: Thiét ldp duy nhat mét chu trinh nhiét cho c& dinh typ G va P.
42°C - 30 phit > 1 chuky
95°C - 15 phtt > 1 chu ky

94°C - 1 phat
51°C - 1 phat 40 chu ky
72°C -1 phut
72°C -7 phat > 1chuky
Gilt mau 6 4°C
Pinhtyp G Pinhtyp P
R “ Thé tich/ R = Thé tich/
STT Thanh phéan phan tng STT Thanh phan phan (g
1 H,O khong chira RNase 8 pl 1 H,O khong chira RNase 8 pl
QIAGEN QIAGEN
2 OneStep RT-PCR 5X Buffer out | 2 OneStep RT-PCR 5X Buffer Toul
H&n hop ANTP (10 mM) 2 ul H&n hgp ANTP (10 mM) 2 ul
4 VP7R (100 ng/pl) 4 ul 4 VPA4F (100 ng/pl) 4 pl
G1 (100 ng/pl) 4 ul P8 (100 ng/ul) 4 pul
6 Enzyme QIAGEN 2.l 6 Enzyme QIAGEN 2.l
OneStep RT-PCR OneStep RT-PCR
7 Q-Solution 5* 6 pl 7 Q-Solution 5* 6 pl
8 Mau RNA 14 pl 8 Mau RNA 14 pul
Téng thé tich phan trng 50 ul Téng thé tich phan ing 50 pl

2.4.3. Quy trinh dang du'oc s&* dung dé thuc hién thr nghiém nhan dang virus Rota

Pinh typ G: PCRvong 1

Pinh typ G: PCRvong 2

U 97°C, 3 phut
N

U trén d4 2 phut
v

v

B8 sung 0,5 pl (5,5 U) Reverse transcriptase (RT)
0,25 ul (2,5 U) Tag ADN polymerase

STT Thanh phan Thétich (ul) | STT Thanh phan Thé tich (pl)
1 dH,0 32,5l 1 dH,0 33,25 pl
2 10X buffer 5pul 2 10X buffer 5pul
3 DMSO 3,5 ul 3 DMSO 3.5 pl
4 5mM dNTPs 2l 4 5mM dNTPs 21l
5 100 ng/ul VP7F 1l 5 100 ng/ul VP7R 1l
6 100 ng/plVP7R 1l 6 100 ng/ul G1 4 plv

Téng 45 pl 7 Tag ADN polymerase 0,25 pl
Trén déu, bd sgng 5 ul dsARN Tong 49 il

Trén déu, bd sung 1 ul cADN
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Chu trinh nhiét:

Chu trinh nhiét:

0,25 ul (2,5 U) Tag ADN polymerase

42°C - 60 phut » 1 chu ky 94°C - 2 phut » 1 chuky
94°C - 1 phut 94°C - 1 phut
42°C - 2 pht } 30 chu ky 42°C - 2 phit } 30 chu ky
68°C - 1 phut 68°C - 1 phut
68°C - 7 phdt > 1 chuky 68°C -7 phut > 1 chuky
Gilr & 4°C Gilr & 4°C
Pinh typ P: PCRvong 1 Pinh typ P: PCRvong 2
STT Thanh phan Thétich (ul) | STT Thanh phan Thé tich (pl)
1 dH,0 32,5 1 dH,0 30,75 pl
2 10X buffer 5pul 2 10X buffer 5ul
3 DMSO 3,5 ul 3 5 mM dNTPs 2 ul
4 5mM dNTPs 2l 4 100 ng/pl VP4R 1l
5 100 ng/ul VP4F 1l 5 100 ng/ul P8 6 pl
6 100 ng/ul VP4R Tl 6 Taq ADN polymerase 0,25 pl
Tong 45 pl Tong 45 pl
Trén déu, bd sung 5 ul dsARN
0
U 97°C, 3 phut
¢
U trén d& 2 phut Trén déu, bd sung 5 ul cADN
¢
B& sung 0,5 pl (5,5 U) Reverse transcriptase (RT)
v

Chu trinh nhiét:

42°C - 60 phut > 1 chuky
94°C - 1 phut
50°C - 2 phut
72°C -1 phut
72°C -7 phuat > 1 chuky
Gilr & 4°C

} 35 chu ky

Chu trinh nhiét:

94°C - 3 phit
94°C - 1 phut
50°C - 2 phut
72°C - 1 phat
72°C - 7 pht
Gilr ¢ 4°C

> 1 chuky
} 42 chu ky

> 1 chuky

Tho'i gian thu'c hién cho méi quy trinh:

San phdm PCR | Chu trinh PCR hién tai

Chu trinh PCR nghién ctru 1

Chu trinh PCR nghién ctru 2

G G1:187°; G2: 129’

125’

P P1:127’; P2: 178’

172

172

2.5. Bién sd nghién ciru

Nghién ciru dugc thiét lap theo 3 quy trinh, mdi quy trinh [3p lai 3 lAn. K&t qua phai thu dugc cac san pham
PCR dat dugc san lvgng va tinh hgp lé clia quy trinh th&* nghiém nhan dang.

2.6.Danh gia két qua

K&t qua chia 3 [an lap lai thir nghiém phai giéng nhau va cac bang dién di c6 do nét va sang téi thiéu tuong
duong véi bang dién di sir dung phuong phap hién cé, khéng cé bang phu.

K&t qua nghién clru sé lua chon quy trinh ndo phu hgp nhat dé dé xuat thuc hién thdm dinh phuong phap
trudc khi dua vao ap dung thay thé phuong phéap hién cé.
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3. KET QUA NGHIEN cUU

Bang 3. K&t qua dién di san pham PCR nhan dang typ G1 va typ P[8] trong cdc mau vac-xin

Tén mau

Két qua dién di typ G1 va typ P[8]

Nghién ctru 1

Nghién ctru 2

Quy trinh dang ap

dung
Lan1 | L4n2 | LAn3 | L4an1 | Lan2 | L4n3 | L4n1 | LA4n2 | LAn3
RSH #0124 Pat Pat Pat Pat Pat Pat Pat Pat Pat
RSH # 0324 Pat Pat Pat Dat Pat Pat Pat Pat Pat
RSH # 0424 Pat Pat Pat Pat Pat Pat Pat Pat Pat
R#1324 Pat Pat Pat Pat Pat Pat Pat Pat Pat
R#1424 Pat Pat Pat Pat Pat Pat Pat Pat Pat
R #1524 Pat Pat Pat Pat Pat Pat Pat Pat Pat
Chung am (H,O khong ¢ Rnase) | bat Pat Pat Pat Pat Pat Pat Pat Pat
Ching dfgfq% ,(I%F; I;I'g?ter seed Pat Pat Pat Pat Pat Dat Pat Pat Pat

NGHEEN COU1

TN an 1

Hinh 2. Hinh anh dién di typ G1 va typ P[8] cuia nghién ctru 1

NGHIEN clu 1

TN lan 2

NGHIEN U1

TN lan 3

NGHEENC0U2

NGHEN Clu2

gl d e
Vit by RA A4 RIS
Vi i ghl RSOLI, S, SO

Fhqahohindgtyn G
Vi bt bt RO, IO, RS20
Vi bl thohphim KA, AT AR

NGHIEN CUU 2

TN lan 1

TN lan 2

TN an 3

Hinh 3. Hinh anh dién di typ P[8] va typ G1 clia nghién c(ru 2
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QUY TRINH DANGSUDUNG

QUVTR]NHDANGS\}DUNG QUY TRINH DANG SU DUNG

TN an 1 TN l&an 2 TN &an 3
Hinh 4. Hinh anh dién di typ G1 va typ P[8] cuia quy trinh dang dp dung

K&t qua & hinh trén cho thay ca hai nghién cltu 1 va 2 sau 3 lan thir nghiém cac bang tuong (ng vdi typ G va
P déu xuét hién bang sang, ré nét va tuong dong véi cac bang G va P clia thir nghiém theo quy trinh dang ap
dung tai POLYVAC.

VGi két qua trén, chung toi lwa chon quy trinh clia nghién cttu 2 dé dé xuat thuc hién thay déi 4p dung cho
th&r nghiém nhan dang thay thé quy trinh hién dang ap dung tai POLYVAC. Chung t6i ti€p tuc thuc hién tiép
3 lan véi quy trinh lwa chon nay va co két qua dién di typ G va P nhu hinh 5va 6.

TN lan 1 TN l&an 2 TN &an 3
Hinh 5. Hinh anh chup két qua dién di 3 lan dinh typ G theo quy trinh ctia nghién ciru 2

hohchyp Kékquddiéndifin genP .
Anh chup két qua dién diin 2gen P nh chyp ket qua dién dilan3 gen

TN lan 1 TN lan 2 TN lan 3
Hinh 6. Hinh anh chup két qua dién di 3 lan dinh typ P theo quy trinh ctia nghién ctru 2

K&t qua dinh typ G va P & hinh 5 va 6 theo quy trinh ctia nghién c(tu 2 cho théy céc bang déu sang, sac nét
va xuat hién & vi tri tuong ng véi mau ching duong G1 va P[8].
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4. BAN LUAN

Ky thuat RT-PCR c6 gié tri chdn doan cao, cho phép
xac dinh truc ti€p virus Rota trong mau nhd kha
nang khuéch dai sao chép ngugc s6 lugng cac doan
ARN dac hiéu trén hé gen cua virus. Phuong phap
nay dong thdi co thé dinh typ virus Rota luu hanh
nhd st dung cac doan moi dac hiéu [4]. Ky thuat
RT-PCR théng thuong gom 2 budc, trong dé budc 1
s dung hdn hop enzyme phién ma ngudc dé phién
ma cac doan khudn ARN cua virus Rota sau khi dugc
tach chiét sang ADN, sau dé s dung enzyme Taq
polymerase dé nhan ban cac doan ADN nay lén.

Bo kit QIAGEN OneStep RT-PCR (100) dugc thiét
ké cho chu trinh RT-PCR mot budc cé dd nhay va
dé dac hiéu cao, thiét lap 1 6ng nhanh chéng va dé
dang, cé hiéu qua véi bat ky khuén mau RNA nao.
B4 kit bao gobm céac thanh phan dugc t6i wu hda cho
phép ca phién ma nguoc va khuéch dai PCR dién ra
trong cung mot hdn hgp phan (ng trong phan tng
“mot budc”. Hon hop enzyme duoc pha ché dac
biét cho ca phién ma ngugc va PCR. Su két hgp
doéc dao cuia Omniscript va Sensiscript Reverse
Transcriptase, véi ai luc cao ddi véi khudn mau RNA,
dam bdo phién ma hiéu qua va nhay cam cao vdéi
lwvong ARN chi t&r 1 pg. Sau phién ma ngugc, cac
phan ng dugc dun néng dén 95°C trong 15 phut
dé kich hoat ADN polymerase va dong thoi bat hoat
cac phién ma ngugc. Budc khdi dong ndng nay loai
bd cac san phdam khuéch dai khéng déac hiéu nhu
primer-dimer va giam thiéu hién tugng béi nén, dam
bao RT-PCR cé d6 nhay cao [5].

K&t qua nghién cttu cho thdy san phdm PCR strdung
b6 kit QIAGEN OneStep RT-PCR (100) phu hgp cho
tht? nghiém nhan dang vac-xin Rota va cé két qua
tuong dong so vdi phuong phap nhan dang dang
ap dung. Tuy nhién vdi viéc sir dung kit QIAGEN
OneStep RT-PCR 100 sé tiét kién dugc thoi gian va
giam thiéu céc thao tac so vdi phuong phap dang
ap dung.

5. KET LUAN

DPa xay dung thanh cdng quy trinh nhan dang vac-xin
Rota stf dung bd kit QIAGEN OneStep RT-PCR 100
bao gobm: tach chiét mau - chay chu trinh RT-PCR st
dung b kit QIAGEN OneStep RT-PCR 100 - dién di
san phdm PCR - doc va danh gia két qua. Quy trinh
nhan dang nay rat kha thiva phi hgp dé ap dungthay
thé& cho quy trinh RT-PCR dugc ap dung trudc day.
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