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Ung dung phuong phap RT-PCR
dé nhan dang dic hiéu chung vi rdt cam
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TOM TAT

Nghién ciu Gng dung phuong phap RT-
PCR (Reverse transcription - Polymerase Chain
Reaction) dé xac dinh sy c6 mit cta vi rat cim A/
H5NI1 trong vic xin, dong thoi xdy dung mot quy
trinh nhan dang dac hi¢u ching vi rat A/H5N1 trong
véc xin cim A/H5N1. Cac mau dugc lva chon dé
tién hanh thir nghiém gém: Vic xin cim Ivacflu-A/
H5N1(Vién Vic xin va Sinh pham Y t&, véc xin cim
mua Vaxigrip (Sanofi Pasteur), chung vi rut cam A/
Vietnam/1194/2004(A/H5N1) (Vién Qubc gia vé
sinh hoc tiéu chuan va kiém soat - NIBSC) duogc
str dung 14 mau chimg dwong; mau vic xin Varivax
(MSD) va mau nu6c khong chita ADN, ARN 1a mau
ddi chimg am. Két qua cho thay: Cac chung vi rit A/
H5N1 duoc phét hién thong qua san pham phan tng
RT-PCR dugc tao thanh véi cap mdi dé khuéch dai
trén 02 doan gen dac hi¢u cua gen HA kich thude lan
luot 14 428 va 249 nucleotit déu cho két qua duong
tinh. Tuy nhién, san pham khuéch dai c6 kich thudc
428 cho két qua t6t hon. Trudc khi tién hanh phan
ting RT-PCR, can phai tién hanh loai bo nhém va
thanh phan tham gia phan tmg RT-PCR nhu sau:
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ABSTRACT
RT-PCR
Polymerase Chain Reaction) is applied to

(Reverse  transcription -
determine the presence of influenza virus A/
H5N1 in vaccine, and to develop an identity
process for specific virus strain A/H5N1 in
influenza vaccine A/H5N1. Selected samples
included: Ivacflu-A/H5N1 vaccine (Institute
of Vaccines and Biologicals), Vaxigrip vaccine
(Sanofi Pasteur), Influenza virus strain A/
Vietnam/1194/2004(A/H5N1) (NIBSC) was
used as positive control; vaccine Varivax
(MSD) and DNA/RNA free water was used
as negative controls. The results showed
that virus strain A/H5N1 was identified as
production of RT-PCR that were positive
with amplified primer pairs of 2 specific gene
sequences of HA whose length 428 and 249
bp. Before starting RT-PCR, it was necessary
to eliminate aluminum and the components
of RT-PCR reaction included: 5X QIAGEN
OneStep RT-PCR Buffer(5ul); dNTP (1ul);
forward and reverse primers (1,5 pl); Enzyme
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5X QIAGEN OneStep RT-PCR Buffer (5pl); ANTP
(1ul); Moi xudi/nguoc (1,5 ul); Enzyme (1 ul), H,O
(10 ul), ARN khudn (5 pl) va chu trinh nhiét cho
phan trng RT- PCR: 50°C (30 phut); 95°C (15 phut);
94° C(30 giay); 55°C (30 gidy); 72°C (1 phut); 72°
C(10 phut), 45 chu ky.

Tu khoa: Cum A/H5N1, phan vng RT-PCR.

I. DAT VAN DE

Vic xin cam A/H5N1 1a hdn dich ciia ching
vi rat cam A/H5N1 bét hoat duge bd sung thém
mot sd t& chit dé tao duoc phan Umg dap Ung
sinh mién dich. Vi rat cam A/H5N1 thudc ho
Orthomyxoviridae trong hé thong phan loai chung.
Céc hat vi Gt cam A/H5N1 (virion) ¢ hinh cau
hodc hinh khéi da dién, dudng kinh 80 -120 nm,
doi khi ciing ¢6 dang hinh soi, trong lugng phan
tir khoang 250 tridu Da. Phan tich thanh phan hoa
hoc mot virion ¢6 chira khoang 0,8 - 1,1% ARN;
70 - 75% la protein; 20 - 24% lipid va 5 - 8% la
carbonhydrate [2, 3, 5].

Hat vi rat c6 cdu tao don gian gom vo, vo boc
ngoai va 161 la ARN soi don am. Vo vi rtit c6 chuc
nang bao boc va bao v¢ vat chét di truyén ARN,
ban chét ciu tao 1a mang lipid kép, c6 ngudn gdc
tr mang té bao nhiém duoc dic hiéu hoa gén cac
protein mang cta vi rat. Trén bé mat c6 khoang 500
“gai miu” nho ra va phan b day dic, mdi gai mau
dai khoang 10 - 14 nm c6 duodng kinh 4 - 6 nm, d6
13 nhitng khang nguyén bé mt vo vi rit, ban chat
cau tao 1a glycoprotein gdm: HA, NA, MA (matrix)
va cac ddu an khéc ciia vi riit. C6 sy phan bd khong
ddng déu giira cac phan tir NA va HA (ti 16 khoang
INA/4HA), day 1a hai loai protein khang nguyén
¢6 vai trd quan trong trong qua trinh xAm nhiém
clia vi rat & té bao cam nhiém [2, 5].

Trong kiém dinh chat lugng vac xin, thir nghiém
nhan dang 1a thir nghiém bét budc phai duoc tién
hanh d6i v6i mdi loai véc xin. Theo khuyén cdo ctia
T6 chirc Y té Thé gioi (WHO), phuong phap khuéch
dai st dung enzyme phién ma nguoc RT-PCR, la
phuong phap phat hién nhanh, chinh xac chung vi
rat cam A/H5N1, san pham ciia phan tmg RT-PCR
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(1 ul), HO (10 ul), ARN template (5 pl) and
thermal cycle of RT- PCR reaction was: 50°
C (30 minutes); 95°C (15 minutes); 94°C (30
seconds); 55°C (30 seconds); 72°C (1 minute);
72°C (10 minutes), 45 cycles.
Keyword: Influenza vaccine, RT-PCR
reaction

I. INTRODUCTION

Influenza vaccine A/H5NI is a complex of
inactivated influenza virus strain A/HSN1 with
additional excipients to create adapted immune
reaction. Influenza virus A/H5NI1 belongs to
Orthomyxoviridae in general classification system.
Virus particles A/H5N1 (virion) has spherical or
polyhedral shape or sometimes in fibre shape, 80
-120 nm diameters, molecular weight about 250
million Da. Chemical components of a virion
includes 0,8 - 1,1% ARN; 70 - 75% protein; 20 -
24% lipid and 5 - 8% carbonhydrate [2, 3, 5].

Virus particle has simple structure with
capsid, envelope and core is negative RNA
single strain. The function of viral envelope
is to cover and protect ARN, with essence is
bilipid layer from infectious cell membrane
thatcontents specific viral protein called spike.
There are about 500 spikes that distributed
heavily on the surface, each spike length is
about 10 - 14 nm with 4 - 6 nm diameters,
they are surface antigens of viral envelop,
which are glycoprotein including: HA, NA,
MA (matrix) and other markers of the virus.
There is no equal distribution between NA
and HA (ratio of NA:HA is about 1:4), and
NA and HA are 2 important antigenic proteins
for infiltration into host cell [2,5].

In quality control of vaccine, identity test is
needed for each vaccine. According to WHO, RT-
PCR is a fast and accurate method to determine
influenza viral strain A/H5N1, the production
of RT-PCR can be used in gene sequencing,
determination of gene mutants and limit the risk
of cross contamination or spread influenza virus
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¢6 thé str dung cho qué trinh giai trinh ty gen va xac
dinh cac yéu t6 dot bién xay ra trén gen va han ché
nhiing nguy co nhiém chéo hoic lay lan ching vi rat
cum A/H5NT so véi cac phuong phap thong thuong
nhu SRD, phan tmg ngung két hong cau ga. .. [6, 7]
Bén canh do, cac phuong phép néu trén con phu
thudc vao viéc cung tmg céc sinh phim chuén tir cac
phong thi nghiém véi s6 luong cung cip bi gidi han.
Vi viy, viéc danh gia chat luong véc xin gip nhiéu
kh6 khin trong qua trinh kiém dinh nghién ci,
Xuat xudng va trong cong tic giam sat hau kiém do
khéng chi dong dugc thoi gian, hoa chat va phuong
phép trién khai phirc tap. Xuét phat tir nhitng 1y do
néu trén, ching t6i tién hanh nghién ctru ndy voi
muc tiéu thdm dinh va ap dung dugc quy trinh nhin
dang dic hiéu ching vi rat cim A/H5N1 trong vac
xin bang phuong phap RT-PCR tai Vién Kiém dinh
Quédc gia Vic xin va Sinh pham y t& (NICVB).

Il. PHUONG PHAP NGHIEN CUU
2.1. Poi trgng, thoi gian, dia diém nghién ciru
D6i twong nghién ctu: Ching vi rit A/
H5N1dugc nhan dang bang phuong phap RT-PCR
Thoi gian nghién ctru: Tir thang 08/2017 dén
thang 10/2018.
Dia diém nghién ctru: NICVB, Bo Y té.
2.2. Nguyén vat li¢u
Mau thir nghiém: Mau chimg am (Nudc
khong chira ADN, ARN, véc xin Varivax), mau
chimg duong (Chung vi rat cam A/HSNI1(A/
Vietnam/1194/2004(A/H5N1), mau thir nghiém
(vac xin IVACFLU-A/H5N1) va Vaxigrip - vic xin
c6 chtra 03 chung cim A/HIN1, A/H3N2 va B).
Sinh pham: Kit tich chiét ARN (Qiagen, 52904),
kit RT-PCR (Qiagen, 210212), kit tinh sach san
phém ctia phan tmg RT-PCR (Affymetrix, 78200).
Hé thong méi: Cap mdi HA1: H5-248-
270F (GTGACGAATTCATCAATGTRCCQG)
va H5-671-647R
(CTCTGGTTTAGTGTTGATGTYCCAA).
Cap modi HA2: H5-918F
(CCARTRGGKGCKATAAAYTC) va H5-
1166R (GTCTGCAGCRTAYCCACTYC) [6].
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strain A/H5SN1 compared with common methods
such as SRD method or chicken blood clotting
reaction, etc.[6, 7]

Besides, these above methods also depend
on the limitation of standard biological products
from laboratories. Therefore, quality evaluation
of vaccine has difficulties in research, lot release
or post marketing surveillance because of inactive
time and chemicals management and difficulty to
carry out. Therefore, we started this research to
assess and apply the specific identity procedure of
influenza virus A/HSNI1 in vaccines by RT-PCR
method at National Institute for Control of Vaccines
and biological (NICVB).

Il. METHOD

2.1. Subject, research time and location

Research subject: Influenza virus strain A/
H5NI1 was identified by RT-PCR method

Research duration: 08/2017 to 10/2018.

Research location: National Institute for
Control of Vaccines and Biologicals (NICVB),
Ministry of Health (MoH).

2.2. Materials

Sample: Negative control (DNA/RNA free
water, vaccine Varivax), positive control (Influenza
virus strain A/H5N1 (A/Vietnam/1194/2004(A/
H5N1)), testing sample (vaccine [VACFLU-A/
H5N1 and Vaxigrip which contains 3 influenza
virus strains A/HIN1, A/H3N2 and B).

Biological kit: ARN extraction kit (Qiagen,
52904), RT-PCR kit (Qiagen, 210212), RT-PCR
production purification kit (Affymetrix, 78200).

Primer pairs: Primers for HA1:

H5-248-270F
(GTGACGAATTCATCAATGTRCCG) and

H5-671-647R
(CTCTGGTTTAGTGTTGATGTYCCAA).

Primers for HA2:
H5-918F (CCARTRGGKGCKATAAAYTC) and
H5-1166R (GTCTGCAGCRTAYCCACTYC) [6].
Realtime - PCR 7500,
electrophoresis machine, electrophoresis reader.

Equipment:



Thiét bi: May Realtime — PCR 7500, may di¢n
di, may doc san phém sau dién di

2.3. Thiét ké nghién ciru: M ta thwe nghiém
tai phong thi nghi¢m.

Céac mau thir nghiém duoc tién hanh tach chiét
thu ARN, ADN sau d6 duoc khuéch dai béng cac
cap moi ddc hiéu va san phém cua phan tng PCR
s& dugc xac dinh qua két qua dién di. Quy trinh
chuén s& duogc thiét 1ap va tién hanh tham dinh
quy trinh voi chi s6 do dic hiéu va d6 manh.

Tiéu chudn can dat: Mau am tinh khong co san
pham duoc khuéch dai, mAu duong tinh c6 két qua san
pham theo diing kich thudc bang dién di. Do dic hiéu
va d6 manh dat 100% qua céc lan lam thir nghiém.

2.4. Phwong phap: Phuong phap loai bé nhdm
thuc hién theo quy trinh hién hanh cua NICVB, quy
trinh RT-PCR thyc hién theo cong bd ciia WHO,
quy trinh tinh sach thuc hién theo huéng dan cua
b sinh pham. Thuc hién phan tmg RT-PCR véi tat
ca cac mau, dua ra diéu kién t6i uu nhét dua trén
quy trinh gdc. Tham dinh d6 dic hiéu, d6 manh cia
quy trinh str dung trong nghién curu.

2.4.1. Céc buérc tién hanh
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2.3. Research design: Description of
experment.

Samples were extracted to collect RNA and
amplified by RT-PCR with specific primers then
read the result after electrophoresis. Standard
procedure would be established with specificity
and robustness criteria.

Expected results: Negative control had no
band, positive control had bands on the gel with
correct length, specificity and robustness reached
to 100% in each experiment.

2.4. Method: Aluminum elimination
was current procedure of NICVB, RT-PCR
procedure followed WHO recommendations,
purification procedure as in the instruction of
kit. RT-PCR was applied for all samples to find
an optimal procedure based on the original
procedure. After that, assessment of specificity
and robustness would be done upon optimal
procedure in this research.

2.4.1. Procedure

Aluminum elimination: eliminate aluminum
out from samples.

BANG 1.THANH PHAN CUA PHAN UNG RT-PCR

BANG 2: CHU TRINH NHIET

TABLE 1. COMPONENTS OF RT-PCR REACTION CHO PHAN UNG TINH SACH
v, Thé tich/éng phan ing () SAN PHAM CUA PHAN UNG
6a cha é tich/6ng phan Ung (n
Component Volume/reaction (ul) RT-PCR
B N . N TABLE 2: THERMAL CYCLE
Cap moi HAT Cap moi HAZ2 FOR PURIFICATION OF RT-
Primers HA1 Primers HAZ2 PCR PRODUCTION
5X QIAGEN
OneStep RT-PCR 5 (ul 5 (ul
Buffgr (ul) (D (k) Nhiét do Th(".i.’i gian
H,0 4,5 (ul) 10 (ul) Temperature Time
dNTP Mix 10 Mm
(1) T b T b Lo 15 phit
M@i xubi (ul) 1,5 (ul) 1,5 (ul) 15 mins
M@i ngugc (ul) 1,5 (ul) 1,5 (ul)
15 phat
Enzyme 1 () 1 () 80°c 15 m
~ mins
ARN khudn 2,5 (ul) 5 (ub)
5l 0 (u
.I.,a 31,3 tich (H) (H) 40c 00
ong thé tic
Total volume 23 (uh 25 (uh
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BANG 3. CHU TRINH NHIET CHO PHAN UNG RT- PCR
TABLE 3. THERMAL CYCLE OF RT- PCR REACTION

Doan HA1: C3p mdi (918F-1166R)

Gene HA1: Primer (918F-1166R)

Doan HA2:Cap mdi HA2 (248F-671R)
Gene HAZ2: Primer HAZ2 (248F-671R)

Nhiét do Thoi gian S8 chu ki Nhiét dd Thoi gian S8 chu ki
Temperature Time Cycles Temperature Time Cycles
50°C 30 phdt / mins 50°C 30 phut
95°C 15 phat / mins 95°C 15 phat
94°C 30 gidy / secs 94°C 1 phat
n 45 chu ki ., 45 chu ki
0 0
550C 30 gidy / secs 45 cycles 550C 1 phat 45 cycles
72°C 30 gidy / secs 72°C 2 phut
72°C 7 phdt / mins 72°C 10 phuat
40C % 4°C ©

Tach nhom: Tién hanh loai nhom khoi mau thu
nghiém

Tach chiét ARN: Theo huéng dan cta bo sinh pham.
San pham cudi cing thu duge 1a 60 pl ARN.

Phuong phap RT-PCR (Bang 1).

Pién di: San phém PCR sau khi khuéch dai duoc
dién di trén thach agarose 1% véi chat nhuém Safe
view trong vong 45 phut/80V. Tién hanh soi ban thach
trén may soi gel va chup anh.

Tinh sach san phim cua phan tmg RT-PCR: Nho 5
ul san pham RT-PCR + 2 pl dung dich ExoSAP- IT
vao tuyp 0,2 ml.

2.4.2. Danh gia thir nghiém

a. Thir nghiém co gia tri

Thang chuén 3kb =3000 bp (Marker 3kb): Vach chia kich
thudc cac vach bang 100, 200, 300, 400, 500, 600, 700, 800,
900, 1000, 1500, 2000, 2500, 3000 bp chay rd nét va sang.

Mau chimg 4m: Dién di khong c6 bing san pham

Mau ching duong: San phdm khuéch dai dung kich
thude: doan gen HA1 ¢6 kich thudc 249 nucleotit va HA2
co kich thudc 424 nucleotit. Vach bang dién di 10 nét:
Vach bang sang, nét. Khong c6 san phém phu: Chi c6 mot
vach bang duy nhét

b.Tiéu chudn chdp thudn

Mau thir nghiém (vac xin cam A/H5N1: Ivacflu
— A/H5N1): Cho két qua duong tinh (twrong ty mau
ching duong)

Mau thir nghiém (vVic xin cim Vaxigrip chtra 03 ching
cam A/HIN1, A/H3N2 va B): Cho két qua 4m tinh.
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RNA extraction: Follow kit‘s instruction.
Volume of final product is 601 ARN.
RT-PCR method (Table 1).
PCR  products
amplification were run electrophoresis on

Electrophoresis: after
agarose gel 1% with Safe view as dying reagent
in45mins/80V then put the gel in electrophoresis
reader and capture the gel picture.

Purify RT-PCR product: Drop 5 ul RT-PCR
product + 2 ul ExoSAP-IT into 0,2 ml tube.

2.4.2. Experiment evaluation

a. Valid experiment

Ladder 3kb = 3000 bp (Marker 3kb):
Standard bands are seen in -electrophoresis
reader including 100, 200, 300, 400, 500, 600,
700, 800, 900, 1000, 1500, 2000, 2500, 3000 bp.

Negative control: No band in gel

Positive control: Band in a correct size
(gene HAT has 249 nucleotides and HA2 has
424 nucleotides). Electrophoresis band are
clear and has only one band in each sample,
no extra band.

b. Criteria

Sample (Vaccine A/H5NI1: Ivacflu — A/
H5N1): Positive (same result as positive
control)

Sample (Vaccine Vaxigrip contained 03
influenza virus strains A/HIN1, A/H3N2 and
B): Negative



IIl. KET QUA NGHIEN COU
3.1. Két qua dién di san phidm ciia phan ing
RT-PCR v6i cip moi HA1 va HA2

CAP MOI HA1 CAP MOI HA2

Trudc tinh sach
C- M1 M2 M3 M4

Trudc tinh sach

= M1 M2 M3 M4 C- M1 M2 M3 M4

M: Thang chuan marker 3kb C: M3u chimg 4m; M1:
MA3u ching duong; M2: M3u vic xin A/H5N1; M3:
Mau véc xin Vaxigrip; M4: M3u vac xin Varivax

Qua hinh 3.1 cho thdy: Thang chuan 3kb = 3000
nucleotit (Marker 3kb): Vach chia kich thudc cac
vach bang 100, 200, 300, 400, 500, 600, 700, 800,
900, 1000, 1500, 2000, 2500, 3000 bp chay rd nét va
sang. Mau chimg &m: Khéng c6 bang san pham dién
di. Mau ching duong: San pham khuéch dai dung
kich thude 249 bp va 424 bp tuong ung doan HAI
va HA2 trén gen HA, vach bang dién di 0 nét: Vach
bang sang, chua dugc 16 nét, van con vét bang smear
do chura tién hanh tinh sach san pham va khong co
san phdm phu, chi c6 mot vach bang duy nhat. Doi
v6i mau thir nghiém véc xin cim Ivacflu-A/H5N1
cho két qua twong tw nhu mau chimg duong, con doi
voi mau thir nghiém véc xin cim Vaxigrip cho két
qua am tinh.

3.2. Két qua thAm dinh quy trinh

3.2.1. B§ dic hiéu

a. P9 dac hi¢u cia quy trinh véi doan gen
HA1
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lll. RESULTS
3.1. Electrophoresis result with primers for
HA1 and HA2

WITH PRIMERS FOR HA1T  WITH PRIMERS FOR HAZ

Before purification
C- M1 M2 M3 M4

M: Ladder 3kb, C: Negative control; M1:
Positive control; M2: Vaccine A/H5N1; M3:
Vaccine Vaxigrip; M4: Vaccine Varivax

Figure 3.1 showed that ladder 3kb = 3000
nucleotides (Marker 3kb) had standard band
sizes from 100, 200, 300, 400, 500, 600, 700,
800, 900, 1000, 1500, 2000, 2500, to 3000
bp were all clear. Negative control: no bands.
Positive control: Amplified products were in
correct sizes which were 249 bp and 424 bp
corresponding with gene HA1 and HA2 of HA
with only one clear band, however there were
still smear because the gel was not purified.
For vaccine Ivacflu-A/H5N1, the result was the
same as positive control, for vaccine Vaxigrip,
the result was negative.

3.2. Results of assessment procedure
3.2.1. Specificity
a. Specificity in gene HA1

SO 1+2 THANG 11/2021 Al
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C- M1 M2 M3 M4 C- M1 M2 M3 M4 C- M1 M2 M3 M4

Lan 1 Lin 2 Lan3

C- M1 M2 M2 M4 C- M1 M2 M3 M4 C- M1 M2 M3 M4

Lan4 Lan5 Lan6
Hinh 3.2.1. a. Anh s3n pham dién di cGa phan tmg RT-PCR 06 I3n tham dinh dé dic hiéu véi cip moi
248F-671R. M: Thang chudn marker 3kb; C-: M4u ching 4m; : M1: M3u ching duong; M2: Mau vac xin A/
H5N1 M3: M3u vic xin Vaxigrip; M4: Mau vic xin Varivax
Firgure 3.2.1. a. 6 times assessment of RT-PCR electrophoresis products with primers 248F-671R.
M: Ladder 3kb; C-: Negative control; M1: Positive control: M2: Vaccine A/H5N 1; M3: Vaccine Vaxigrip; M4:
Vaccine Varivax

b. D¢ dac hi¢u cua quy trinh véi doan gen HA2 b. Specificity in gene HA2

C-M1 MZ M3 M4 C- M1 M2 M3 M4

PPV (=
PRI (=

C- M1 M2 M3 M4 C- M1 M2 M3 M4 C- M1 M2 M3 M4

PO (=
AR HHARE
ARL (LERE:
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Hinh 3.2.1.b. Anh s3n pham dién di cGa phan tmg RT-PCR 06 I3n tham dinh dé dic hiéu véi cip moi
918F-1166R. M: Thang chudn marker 3kb; C: M3u chimg 4m: M1: Mu ching duong, M2: M3u vac xin cim
A/H5N1; M3: M3u vac xin Vaxigrip; M4: Mau vac xin Varivax

Firgure 3.2.1.b. 6 times of specificity assessment of RT-PCR electrophoresis products with primers
918F-1166R. M: Ladder 3kb; C: Negative control; M1: Positive control: M2: VVaccine A/H5N 1; M3: Vaccine

Vaxigrip; M4: Vaccine Varivax

Két qua ¢ hinh 3.2.1.a va 3.2.1.b déu cho
thdy quy trinh dat duoc yéu cau vé do dac hiéu
100% khi tién hanh thyc hién 06 1an thir nghiém
doc lap.

3.2.2. P60 manh

a. Py manh cua quy trinh véi doan gen HA1

M C.

M1 LT L2 L3 L4 LS L6

Nhém 1

The reasults from firgure 3.2.1.a and 3.2.1.b
showed that the procedure was valid for
specificity with the productivity was 100% in 6
repeatable times.

3.2.2. Robustness

a. Robustness in gene HA1

M C- M1 LT L2 L3 L4 L5 L6

Nhém 2

Hinh 3.2.2.a: Anh s3n pham dién di cda phan tmg RT-PCR 06 Ian tha nghiém tham dinh dé manh cda nhom
1 va nhém 2 véi cdp méi 918F-1166R. M: Thang chudn marker 3kb, C-: M3u chimg 4m; : M1: M3u ching
duong; L1, L2, L3, L4, L5, L6: 06 Ian I3p lai cia m3u vic xin A/H5N 1

Firgure 3.2.2.a. 6 times of specificity assessment of RT-PCR electrophoresis products with primers
918F-1166R of group 1 and group 2. M: Ladder 3kb, C-: Negative control; M1: Positive control; L1, L2, L3,

L4, L5, L6: 06 repeatable times of vaccine A/H5N1

b. Do manh ciaa quy trinh véi doan gen HA2

M C-M1L1L2 L3 L4 L5 L6

b. Robustness in gene HA2

C- M1 L1 L2 L3 L4 LS5 L6

Nhom 1

Nhém 2

Hinh 3.2.2.b: Anh s3n pham dién di cia phan tmg RT-PCR 06 Ian thi nghiém tham dinh dé manh cda nhém
1 va nhém 2 véi cdp mdi 248F-671R. M: Thang chuan marker 3kb; C-: Mau ching 4m; : M1: Mu ching
duong; L1, L2, L3, L4, L5, L6: 06 Ian I3p lai cGa m3u vic xin A/H5N 1.
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Firgure 3.2.2.b: 6 times of robustness assessment of RT-PCR electrophoresis products with primers
248F-671R of group 1 and group 2. M: Ladder 3kb, C-: Negative control; M1: Positive control; L1, L2, L3,

L4, L5, L6: 06 repeatable times of vaccine A/H5N1

Két qua ¢ hinh 3.2.1.a va 3.2.1.b déu cho thay
quy trinh dat dugc yéu cau vé d6 manh 100% khi
tién hanh thyc hién 06 lan thir nghiém doc 1ap.

IV. BAN LUAN

Trong nghién ctru nay trude hét ching t6i tién
hanh loai bo nhém trong miu vic xin cam A/
H5NI1 trude khi tach chiét axit nucleic [1].

San phdm RT-PCR hai doan cua gen HA clia
ching vi rat cim A/H5N1 véi hai cp mdi dic hiéu
918F-1166R va 248F-671R. Két qua sau khi dién di
san pham ciia phan (mg RT-PCR cho thay quy trinh
nhan dang dac hi¢u chung vi rit ciim A/H5N1 trong
vic xin bang phuong phap RT-PCR d4 budc dau cho
két qua dwong tinh trén nhitng mau dich duogc xac
dinh ¢6 su c6 mit cta vi rat cam A/H5N1 va cho két
qua Am tinh trén mau chimg 4m va mau thir nghiém
déi chimg. San pham cua phan tmg RT-PCR duoc
khuéch dai 02 gen c6 kich lan Iuot 13 249 nucleotit
va 424 nucleotit trén gen HA cta ching vi rut cim
A/H5NI1. Déng thoi, trinh tu nucleotit nay 1a dac
hi¢u chiing khi khong c6 hién tuong duong tinh xay
ra d6i voi nhitng mau thir nghiém dbi chimg c6 chira
cac chung vi rat cim khéc bao gdm A/HINI, A/
H3N2, chung cim B va ca véi chiing vi rat thiy dau.

Khi doc két qua san phim cua phan tmg RT-
PCR trén hinh anh dién di ching ta c6 thé thay
hinh anh bang san phdm c6 chira vach mo va két
qua nay 1a do trong san phdm ctia qué trinh phan
tmg RT-PCR c¢6 thé c6 chtra nhitng thanh phan
khong mong muén hodc vat liéu, hoa chét cia
phan mg RT-PCR tén du s& anh huong dén két
qué cta bang dién di trong qua trinh chay trén gel
thach agarose. Chinh vi vdy, san pham cua phan
tmg RT-PCR duoc tién hanh tinh sach dé loai bo
cac thanh phan khong mong mudn lam anh hudng
dén bang san pham dién di.

Két qua sau khi tién hanh tinh sach san pham
ctua phan ing RT-PCR trén 02 doan gen cua gen
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The results in firgure 3.2.1.a and 3.2.1.b
showed that the procedure was valid for
robustness with productivity was 100% in 06
independent times of testing.

IV. DISCUSSION

In this research, we started with elimination
of aluminum in influenza A/HS5NI before acid
nucleic extraction [1].

RT-PCR products were 2 genes of HA of
influenza virus strain A/H5SN1 with 2 specific
primer pairs which were 918F-1166R va
248F-671R. The result s after electrophoresis
showed that identity procedure was specific
for influenza virus strain A/H5N1 in vaccine
by RT-PCR method and gave a positive result
for samples contained influenza virus strain A/
HS5NI1 and a negative result for negative control
and negative samples. Products of RT-PCR
reaction were 2 amplified genes which were 249
nucleotides and 424 nucleotides on gene HA of
influenza virus strain A/H5N1. Simultaneously,
this nucleotide sequence was specific for strain
A/HS5N1 because there was no positive result
in negative samples which contained other
influenza virus strains such as A/HIN1, A/H3N2,
B and even varicella virus strain.

When electrophoresis images of RT-PCR
products were read on the screen, we could
see that product bands contained smears. The
reason for this symbol was the presence of
unexpected components or residual materials of
RT-PCR reaction that affected bands in agarose
gel. Therefore, the products were purified to
eliminate unexpected components that affected the
electrophoresis results.

The result of RT-PCR products after
showed that
procedure for influenza virus strain A/HS5N1 in

purification specific  identity



HA cho thay quy trinh nhén dang dic hiéu chung vi
rit cam A/H5N1 trong véc xin bang phuong phap
RT-PCR di cho két qua rat tot vé viéc khuéch dai
thanh cong doan gen c6 kich thudc 249 nucleotit va
424 nucleotit cua chung vi rit ciim A/H5N1. Trong
do, san pham ciia phan tmg RT-PCR sau khi tinh
sach da cho ra bang ctia san phém dién di va dac
hiéu vé kich thudc ciing nhu vach bing sang rd, nét
va chi c6 mot bing duy nhat[6, 7].

Quy trinh da duoc thyc hién trén diéu kién
thuc t& voi hoa chat, vat liéu, trang thiét bi tai
phong thi nghiém cia NICVB. Chung t6i da chu
dong thay ddi thanh phan ctia phan tng va mot sd
diéu kién cta phan tmg va hoa chat di kém cua
quy trinh gdc va quy trinh tham khao quy trinh
16i duoc cong bd trong tai lidu cua T6 chic Y
té Thé gidi, can ctr theo diéu kién thuc té va chi
phi thuc hién cta dé tai. Cu thé nhu viée sir dung
ARNSse inhibitor (20U/pl) c6 vai trd ngan chan
su lay nhiém ARN, ting cudng tinh an toan cho
mau dugc giam thiéu nhung gid thanh rat cao.
Tuy nhién voi két qua thu dugc tir nghién ctru ny
chung t6i nhan thay rang sy ving mat cia ARNse
inhibitor (20U/ul) khong lam thay dbi két qua va
hiéu qué cua phan ing RT-PCR. Thém vao do,
cac thanh phan va chu ky cua phan tng ciing
duoc diéu chinh va thay doi dé két qua cua phan
ung RT- PCR dat duoc t61 wu nhat dé dua ra duoc
quy trinh chuan vé&i nhiét d6 chay qua cac chu
ki chay. Vé6i két qua nay chung ta c6 thé khang
dinh réng quy trinh nhan dang diac hiéu ching
vi rat cim A/H5N1 trong vic xin bang phuong
phép RT-PCR da dugc nghién ctru 4p dung thanh
cong trén mau vic xin cam A/H5N1 véi hai cip
moi dic hiéu cta gen HA. Tuy nhién nghién ctru
cho thdy quy trinh nhan dang dic hiéu véi viée sir
dung cip moi 248F-671R cho két qua tét hon [6].

Sau khi d thiét 1ap duoc quy trinh nhan dang
dac hiéu ching vi rat cim A/H5N1 trong véc
xin bang phuong phap RT-PCR tai NICVB, do
RT-PCR 1a phuong phép tiéu chuan theo tai liéu
khuyén cdo cua WHO vi vay thtr nghiém dugc
tham dinh mot phan cho thir nghiém nhan dang
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vaccine by RT- PCR method gave a good result
in successful amplification of genes which had
size 249 nucleotides 424 nucleotides of influenza
virus strain A/H5N1. RT-PCR products then
were purified and the images of electrophoresis
were clear, clean, specific and there was only one
band without smear[6, 7].

The procedure was operated under real
condition of chemicals, materials and
equipment in laboratory of NICVB. We decided
to change components, some conditions and
chemicals of the original procedure or approval
core procedure that was published in WHO’s
recommendation based on real condition and
expense of the research, sush as: using RNase
inhibitor (20U/ul) to prevent from RNA
contamination, sample safety was improved
but high cost. However, with our result in
this research, we found out that the absence
of RNase inhibitor (20U/ul) did not change
the result or productivity of RT-PCR reaction.
Additionally, components and cycles of RT-
PCR were also changed for optimal procedure
and running temperature of RT-PCR reaction.
With this result, we confirmed that specific
identity procedure of influenza virus strain A/
HS5NI in vaccine by RT-PCR was successfully
applied in influenza vaccine A/H5N1 with 2
specific primer pairs in gene HA. The research
also showed that specific identity procedure by
primers 248F-671R gave better results [6].

After specific identity procedure of influenza
virus strain A/H5N1 in vaccine by RT-PCR
method was established at NICVB, and due to
RT-PCR was a standard method according to
WHO’s reccomendation, therefore identity test
needed to be assessed in specificity. However,
we also determined robustness to confirm the
reliability of the method.

In research samples, positive results were
detected in RT-PCR reaction for positive
control and testing sample which contained
influenza virus strain A/H5NI1. Conversely,

SO 1+2 THANG 11/2021 S



TAP CHi KHOA HOC KIEM DINH VAC XIN & SINH PHAM Y TE

can xac dinh do dic hiéu. Tuy nhién nhoém nghién
curu xac dinh thém d¢ manh cua phuong phéap nay
ddng thoi khang dinh d6 tin cay cua phuong phap.

Trong cc mau nghién ciru, d6i véi mau chimg
duong va mau thur nghiém danh dinh c6 mat cua
vi rat cam A/H5N 1, két qua déu cho thiy phéan tmg
RT-PCR cho két qua dwong tinh trong cac mau niy
khi tién hanh thtr nghiém. Va nguoc lai, d6i véi cac
mAu chimg 4m va miu tring cing loai c6 chita cc
ching vi rat cim khac: A/HIN1, H3N2, B va mau
trang khac loai chtra chiing vi rat thay dau thi cho
két qua am tinh tirc 1a khong c6 san pham ciia phan
tmg RT-PCR. Cin ctr vao ddc diém cu tric gen
clia cac chung vi rat cam cho thay mirc do gidng
nhau c6 thé dén 99%. Nhimng nghién ctru vé sinh
hoc phén tir ciia cac chiing vi it ctim cho thiy rang
su sai khac giita cac ching ciim ¢ ti 18 rat thp, co
nhiing chung chi khac nhau vai nucleotit, sy thay
d6i mot vai nucleotit trén gen HA ciing da co thé
gay ra bién ddi di truyén 16n tao thanh ching vi rat
m&i va chinh vi sy bién doi vé cu trac di truyén
thudng xuyén nén ching vi rat cim thuong dé gay
ra dich va dac bi¢t 1a chung caim A/H5N1 da duoc
coi nhu ching vi rat cam dai dich trén toan cau.
Chinh vi vy chung t6i thiét 1ap b tri thi nghiém dé
kiém chimg d6 dac hiu cua phan tng RT-PCR va
can ctr vao két qua thuc hién 06 lan thur nghiém ddc
1ap trén, ching ta co thé thiy ring quy trinh nhan
dang dic hiéu ching vi rat cam A/H5N1 trong vic
xin bang phuong phip RT-PCR tai NICVB dat
yéu cau vé do dic hiéu. Bén canh do thiét ké thir
nghiém cua d6 manh duoc tién hanh doc 1ap song
song gilra hai nhdm thyc hién trén hai may PCR
khéc nhau. Két qua thuc hién 06 lan thu nghiém
gitta hai nhom déu dat 100% theo d6 dac hiéu va do
manh giita cac lan 1am thir nghiém.

Véi két qua thanh phan phan tmg dugc dua ra
la 5X QIAGEN OneStep RT-PCR Buffer (5ul);
dNTP (1ul); Mdi xudi/nguoc (1,5 pl); Enzyme (1
ul), H,O (10 pl), ARN khudn (5 ul) va chu trinh
nhiét cho phan ung RT- PCR: 50° C (30 phut); 950
C (15 phut); 94°C(30 gidy); 55°C (30 gidy); 72°C
(1 phut); 72° C(10 phtt), 45 chu ky. Quy trinh da
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negative control and other blank samples
contained other influenza virus strains such
as A/HIN1, H3N2, B and sample contained
varicella virus strain did not have any RT-PCR
products on gel which meant they were all
negative. Based on gene structure of influenza
virus strains, they can be 99% homogeneous.
Previous molecular biological research of
influenza virus showed that the difference
between different strains was very low, there
may be only different from few nucleotides
and the different positions of some nucleotides
in gene HA can cause huge changes in genetics
to create new variants. Because of the rapid
genetic changes, influenza virus can cause
pandemic easily, especially influenza virus
A/HSN1 which is known as global pandemic
influenza virus. Therefore, we established an
experiment to verify specificity of RT-PCR
method and based on the result of 6 times of
independent experiment, we confirmed that
specific identity procedure of influenza virus
strain A/H5N1 in vaccine by RT-PCR method
at NICVB is valid in specificity. Besides,
robustness indicator was also carried out by
two groups and two different PCR devices.
The results of 2 groups reached 100% of
productivity in 6 repeat tests.

The components of RT-PCR reactions were
5X QIAGEN OneStep RT-PCR Bufter(5ul);
dNTP (1ul); Forward/ Reverse primers (1,5
ul); Enzyme (1 ul), H,O (10 pl), ARN template
(5 pl) and the RT- PCR thermal cycle: 50°C
(30 mins); 95°C (15 mins); 94°C(30 secs);
55°C (30 secs); 72°C (1 min); 72°C(10 mins),
45 cycles. The productivity of specificity and
robustness assessment were 100% so we can
conclude that the specific identity procedure
for influenza virus strain A/H5N1 in vaccine by
RT-PCR method was valid to evaluate specific
identification of influenza virus strain A/H5N1
with 2 specific primer pairs 918F-1166R and
248F-671R.



duoc thim dinh d6 dic hiéu va do manh 14 100% vi
vay c6 thé khang dinh rang quy trinh nhan dang dic
hiéu chung vi rat cam A/H5N1 trong vac xin bang
phuong phép RT-PCR duoc d4nh gia 1a dat yéu cau
dé danh gia nhan dang dic hiéu ching vi rat cim
A/H5N1 véi hai cap mdi nghién clru va c6 thé sir
dung mdt trong cap mdi dic hiéu 918F-1166R va
248F-671R khi tién hanh thir nghiém.

V. KET LUAN

Nghién ctou da dua ra dugc quy trinh nhan
dang dac hi¢éu chung vi rat cam A/H5NI1 trong
vdc xin bang phuong phap RT-PCR tai Vién
Kiém dinh Qudc gia Vic xin va Sinh pham y té.

Viéc khuéch dai doan gen HA1 véi cap mdi
918F-1166R cho két qua tot hon doan gen HA2
v6i cap moi 248F-671R thé hién qua do sang cua
cac bang mau va t6i uu hon ca vé thoi gian va
khong can héa chat mau chuin nhu phuong phap
nhan dang protein bang phuong phap khuéch tan
mién dich thuong van dang thyc hién dé nhan
dang véc xin cam hién nay.
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V. CONCLUSION

This research is implemented as a procedure
of specific identity of influenza virus strain A/
H5NI1 used in vaccine by RT-PCR method at
National Institute for Control of Vaccine and
Biologicals.

The better amplification of gene HA1 with
primers 918F-1166R than gene HA2 with
primers 248F-671R was shown by clearer bands,
optimal run time, omit the need for standard
samples such as in protein identity method or
immune diffusion method used as influenza
vaccine identification.
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