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Abstract

BCG is recognized as the most effective vaccine for preventing tuberculosis today. It
Is one of the six initial vaccines included in the nationwide expanded immunization program
since 1986. Currently, the BCG vaccine is produced in Vietnam with strict requirements
from strain selection to preservation. This study aims to investigate and assess the stability
of the 16S rRNA gene of the production strain BCG lot 1173P2 Lot ¢/WS4 and the master
strain BCG 1173P2 secondary seed-Lot C from the manufacturer IVAC at the National
Institute for Control of Vaccine and Biologicals (NICVB). Using a cross-sectional research
method, we determined the 16S rRNA gene sequences of the production strain BCG lot
1173P2 Lot ¢/WS4 and the master strain BCG 1173P2 secondary seed-Lot C, which were
found to be 99% and 100% identical, respectively, to the gene sequence of the
Mycobacterium bovis BCG Pasteur 1173P2 strain in the International Genomic Data Bank.
The results of this study demonstrate the stability of the 16S rRNA gene of the production
strain BCG 1173P2 and provide a foundation for the application of gene sequencing
methods for identification testing, serving the quality control of BCG vaccines in particular
and other vaccines and biological products in general at NICVB.
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Tém tit
BCG duoc biét dén 1a vic xin phong ngira bénh lao hiéu qua nhat hién nay, no 1a 1
trong 6 loai vic xin dau tién dugc dua vao chuong trinh tiém ching mo rong toan
quéc tir nim 1986. Hién nay, vic xin BCG di dugc san xuét tai Viét Nam theo yéu ciu
nghiém ngit tr chon chung dén bao quan. Nghién ciru nay ciia chung t6i nham muc dich va
danh gia tinh 6n dinh cua gen 16S rRNA cua ching san xuat (working seed) BCG 16 s6
1173P2 Lot ¢/WS4 va ching gbc (master seed) BCG 1173P2 secondary seed-Lot C ctia nha
san suat IVAC tai Vién Kiém dinh quéc gia Vic xin va Sinh pham y té (NICVB). Str dung
phuong phép nghién ctru cit ngang, chiing toi da xéac dinh trinh tu gen 16S rRNA ciia ching
san xuat BCG 16 s6 1173P2 Lot ¢/WS4 va chung gbc BCG 1173P2 secondary seed-Lot C
lan luot twong ddng tdi 99%, 100% véi trinh tu gen cua ching Mycobacterium bovis BCG
Pasteur 1173P2 trong ngan hang Dir liéu gen Qudc té. Két qua nghién ctru nay cho thay tinh
6n dinh gen 16S rRNA cua chung san xuat BCG 1173P2 va tién dé cho viéc ung dung
phuong phap giai trinh ty gen cho thir nghiém nhan dang phuc vu kiém dinh vac xin BCG

ndi ri€éng va cac vac xin, sinh pham khéac néi chung tai NICVB.

Tuw khoa: BCG, nhdn dang, gen 16S rRNA , BCG 1173P2_Pasteur Paris.
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1. Pit van dé

Truc khuin lao (Mycobacterium
tuberculosis, ho Mycobacteriaceae), giy ra
bénh lao, xut hién & moi lra tudi va giai
doan cua cudc doi, véi tan suit cao nhit tai
lira tudi tré, phu nir mang thai va phu nit
dang cho con bu [1,2].

Doi voi tré so sinh, mién dich véi
truc khuan lao khong dugc truyén tr me
sang con, vi vdy qué trinh tiém vic xin
BCG la rat quan trong dé tao ra mién dich
chéng lai bénh lao. Vic xin BCG dong
kho duoc san xuat tir ching vi khuan
"Calmette" va "Guerin", séng, va duoc su
dung dé tiém trong da dé phong ngia
bénh lao. Qua trinh san xuat vic xin nay
dit ra nhimg yéu cau nghiém ngit, tir chon
chung, nudi cdy, dén dong gbi, va bao
quan. Vic xin BCG duoc san xuit tai Viét
Nam tir chung BCG 1173P2_Pasteur Paris
dugc thiét 1ap va duy tri dé dam bao tinh
6n dinh, c6 kha ning gdy man cam ddi véi
tuberculin cho nguoi va chudt lang, khong
gdy bénh cho ngudi va dong vat thi
nghiém, dong thoi toan by quy trinh san
xuat phai duoc thiét ké tir cong doan nuodi
céy, san xuét vic xin dén kiém dinh, bao
quan déu khong tiép xtc truc tiép voi anh
sang mat troi, tia cyc tim [2].

Theo huéng dan cia WHO [3],
qué trinh kiém dinh ching vic xin BCG
bao gém nhiéu thur nghiém nhu do nhay
khang sinh, thtr nghiém qua man, thu
nghiém nhan dang, kiém tra liy nhiém
ndm va vi khuén, kiém tra sy khong Xuét
hién cia mycrobacteria doc luc, kiém tra
phan tng da qua muc... Trong viéc nhan
dang chung BCG, WHO dé xuat sir dung
k¥ thuat sinh hoc phan tir, nhu xét nghiém

PCR va gidi trinh tu gen, thay vi céc
phuong phép truyén thong nhu nudi ciy té
bao [3]. Nhiéu nghién ctru trén thé giGi
cling chung minh hiéu qua cua viéc ung
dung k¥ thuat sinh hoc phan tr trong viéc
nhan dang chung vic xin BCG, dién hinh
nhu nghién ctru cua Levi D.T va cong su
thuc hién vao nam 2016, tap trung vao
danh gia k¥ thuat nhan dang va do on dinh
ctia vic xin BCG bang k¥ thuat multiplex
PCR. Nam 2000, Jean Baldus Patel va
cong su nghién ctru viéc nhdn dang cac
loai Mycobacterium trén doan gen 16S
rDNA da ching minh sy nhanh chéng va
chinh xac hon so véi phuong phap truyén
thdng [4]. Piéu nay hd tro viéc dam bao
chat luong va an toan ctia véc xin BCG, 1a
mot phan quan trong cia chién luoc
phong ngira bénh lao trén toan cau [5].
Hién nay, thu nghiém nhan dang
trong kiém dinh vic xin BCG dugc tién
hanh tai Vién Kiém dinh Vic xin va Sinh
phim Y té (NICVB) bang ky thudt nudi
cay té bao trén moi truong Lowenstein -
Jensen tai nhiét do 37°C/28 ngay, sau do6
nhudém Ziehl - Neelsen dé quan sat khuan
lac theo tiéu chuén: truc khuan hinh que,
manh, khang cOn- axit dién hinh, bit mau
d6 trén nén xanh [6]. K§ thuat nay c6 vu
diém 1 don gian, dé lam, kinh té nhung
thoi gian tra két qua lau. Trong khi do
viéc tmg dung cac k¥ thudt sinh hoc phan
tir vao thir nghiém nhan dang cho két qua
nahnh va chinh xac hon, ngoai ra né cung
cap thong tin lién quan dé dam bao tinh
nhit quan di truyén trong san xuét, tir 16
chung chinh (master seed) thong qua 16
chung san xuit va dén san pham cubi cung

13].
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Mic du cac vic xin phong lao &
Viét Nam, dic biét 1a loai vac xin BCG
san xuét tai Vién vic-xin va sinh phém Y
té (IVAC) tir chung BCG 1173P2_Pasteur
Paris, dugc st dung phé bién va c6 hiéu
qua cao, nhung dé dam bao chat luong
ching san xuat, can phai thuc hién nhiing
nghién ctru va thir nghiém chinh xac. Diéu
nay da thac day sy hop tac giita nha san
xuat IVAC va Vién Kiém dinh quéc gia
vdc xin va sinh pham y té trong nghién
ctru " Pdnh gid chat lrong ching san xudt
vic xin BCG bdng phwong phép gidi trinh
tw gen", v&1 muyc ti€u kiém tra tinh 6n dinh
gen 16S ciia chung san xuét (working
seed) BCG 16 s6 1173P2 Lot ¢/WS4 va
master seed BCG 1173P2 secondary seed-
Lot C dé danh gia chat luong ching san
xuat vic xin BCG ciia IVAC.

2. Phwong phap nghién ctru

Nghién ctru duge thuc hién bing
phuong phép nghién ciru cit ngang.
2.1. Péi twgng nghién citu

02 lo dong khé chung Master seed
BCG 1173P2 secondary seed-Lot C va
chung san xuat (Working seed) BCG 16 s6
1173P2 Lot C/WSA4.

Dia diém nghién ciru: Vién Kiém
dinh qubc gia Vic xin va Sinh pham y té

Tiéu chuén chdp nhdn: Chung
dong kho; Lo ching nguyén ven khong
nit v&, nhan 10 rang.

Tiéu chudn logi triv: Lo chung
khong nguyén ven, nit vd; Khong cé nhan
mac trén 1o chung hoac nhan mac khong
r0 rang.

2.2. Thiét ké nghién ciru
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Chung goc (Master - - Chung san xuat
seed) BCG 1173P2 | Chung BCG cua | (Working seed) BCG
secondary seed - Lot C IVAC | 1656 1173P2 Lot
C/WSs4

¥

Nubi cay té bao trén moi trwdng Lowenstein -
Jensen tai nhiét dé 37°C/28 ngay

¥

Chon khuan lac, tach chiét ADN

¥

Thiét ké méi. khuéch dai gen 165 (PCR)

Chay dién di ‘A‘/ Tinh sach méu PCR

Chon méu giai trinh
tir todn bd gen 165

l

Phén tich bang phin mém
Chromspro va so sang v
ngin hang gen BLAST

l

Xac dinh ching va danh
gid tinh én dinh cta
ching san xuat BCG

1173P2 so véi ching gbc

. 2.3. Quy trinh nghién ciru -Budc 1: Nudi cdy chung trén moi
Mdi (Primer): Thiét ké trén phan truong Lowenstein — Jensen [6].

mém BLAST [7] dua trén cac trinh tu mdi Chon 5 khuan lac/6ng chung dé tach chiét
c6 trong cac nghién ctru cia Lé Huyén Ai ADN, téng s6 10 khuan lac cho 2 dng ching:
Thuy va cong su [8]; Yasuhiko Suzuki va 1173P2 Lot ¢/WS4 va master seed BCG
cong sy “Trinh ty nucleotide hoan chinh 1173P2 secondary seed-Lot C duoc tach chiét
cua gen 16S rRNA ctia Mycobacterium (bang 1). Sau d6 chon 8 mau ADN: S1, S2, S3,
bovis BCG” [9]. S4, G1, G2, G3, G4 d¢ khuyéch dai gen va

Céc budc tién hanh: chay dién di. Cac mau ADN con lai dugc luu
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gilt & ta (-70°C), str dung thay thé trong trudong hop 1 trong 8 mau khong khuyéch dai duoc.
Bang 1: Danh sach 10 mau khuén lac dugc tach tiét ADN.

STT Danh sich mau tich chiét Ma hoa
1 Ong 1:1173P2 secondary seed-Lot C S1
2 Ong 1:1173P2 secondary seed-Lot C S2
3 Ong 1:1173P2 secondary seed-Lot C S3
4 Ong 1:1173P2 secondary seed-Lot C sS4
5 Ong 1:1173P2 secondary seed-Lot C S5
6 Ong 2: 1173P,LotC/WS; G1
7 Ong2: 1173P,LotC/WS; G2
8 Ong 2: 1173P,LotC/WS; G3
0 Ong2: 1173P,LotC/WS; G4

10 Ong 2: 1173P,LotC/WS; G5

- Budc 2: Tach chiét DNA

tong sb (st dung kit QITAGEN) [10]

- Budc 3: Tién hanh khuyéch
dai gen (PCR, str dung kit Promega)

- Budc 4: Pién di san pham
PCR

- Budc 5: Tinh sach san
pham PCR (Str dung kit EXO-SAPII)

- Budec 6: Thuc hién giai
trinh ty gen 16S (thuc hién BigDye va
giai trinh ty Sanger trén hé thong may
ABI 3130).

- Budc 7: Lam sach sb liéu
va phan tich sd liéu bang phan mém
Chromas Pro va so sanh 16S cua chung
BCG 16 s6 1173P2 véi ngan hang gen
trén BLAST.

M&i mau ADN dugc chay v6i 3 moi
khac nhau: 27F, 533F, 1495R. Mdi moi
duoc chay lap lai & 3 giéng khac nhau dé
chon ra doan giai trinh ty dep nhat. Nhu
vay 1 mau ADN dugc lam & 9 giéng khac

nhau. Tong s6 c6 8 mau ADN dugc giai
trinh ty trén 72 giéng (test).

3. Két qua
3.1. Nuéi cdy, tich chiét va khuéch dai
ADN chiing sin xudt vic xin BCG

Khuan lac BCG moc trén moi
truong Lowenstein kho, ¢ mau tring nga,
xu xi nhu sup lo, moc riéng r& hodc thanh
cum trén bé mit moi trudng (hinh 1).

Trén kinh hién vi tryc khuan hinh que,
manh, khang cOn-axit dién hinh, bit mau
do6 trén nén xanh (hinh 2).

Két qua dién di san pham ADN
khuéch dai cta cac mau khuén lac duoc
lua chon dé tach chiét déu l1én vach 1o
rang, c¢6 kich thudc bang nhau 1a 1500bp
(hinh 3), phu hop véi kich thudc ctia gen
16S. Diéu nay cho thdy qua trinh tach

chiét va khuéch dai gen dam bdo yéu cau.
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1173P2 secondary
seed-Lot C

Hinh 2. Truc khuin nhudém Zielh-Nelsen khéang con-axit dudi kinh hién vi

Sl S2 S3 S4 LD Gl G2 G3 G4

1500bp

Hinh 3: Két qua dién di ADN ctia 8 mau khuén lac nudi cdy chung san xuit BCG
(S: chung goc master seed, G: chung san xuat working seed).
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3.2. Trinh tw cua gen 16S rRNA chiing S2-27F, S2-533F, S2-1495R; S3-27F, S3-

sin xuit BCG 533F, $3-1495R; S4-27F, S4-533F, S4-

Trong nghién ctru cia chiing toi, 8 1495R) déu cho thay dit liéu trinh tu ¢6 d6
mau ADN (G1-27F, G1-533F, G1-1495R; dai day du va chét lugng tt trén phan
G2-27F, G2-533F, G2-1495R; G3-27F, mém danh gia chat luong trinh tu Phred,
G3-533F, G3-1495R; G4-27F, G4-533F, FastQ.

G4-1495R,; S1-27F, S1-533F, S1-1495R;

. —
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Hinh 4: Trinh tu gen 16S rRNA mau S1-1173P2 secondary seed-Lot C (3 mdi 27F, 533F,
1495R)

Két qua giai trinh ty cia 8 mau
dugc dua 1én phan mém Chromas Pro dé
phan tich, Sau khi thu dugc trinh tu céc
nucleotide cia cac mdi, chung t6i nhom
thanh 1 mau gom trinh ty cua 3 mdi va
dua vao phan mém BLAST dé so sanh véi

ngan hang gen gdc. Két qua cho thiy trinh

tu gen 16S rRNA cta chung gbc (Master
seed) BCG 1173P2 secondary seed - Lot
C cua IVAC, thu dugc do tuong déng la
100% so voi trinh tu gen cua chung
Mycobacterium  bovis BCG  Pasteur
1173P2 complete genome trén ngan hang
gen qudc té (genbank).

TCGAACGGAAAGGTCTCTTCGGAGATACTCGAGTGGCGAACGGGTGAGTAACA
CGTGGGTGATCTGCCCTGCACTTCGGGATAAGCCTGGGAAACTGGGTCTAATA
CCGGATAGGACCACGGGATGCATGTCTTGTGGTGGAAAGCGCTTTAGCGGTGT
GGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTGACGGCCTACCAAGGC
GACGACGGGTAGCCGGCCTGAGAGGGTGTCCGGCCACACTGGGACTGAGATA
CGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGC
AAGCCTGATGCAGCGACGCCGCGTGGGGGATGACGGCCTTCGGGTTGTAAACC
TCTTTCACCATCGACGAAGGTCCGGGTTCTCTCGGATTGACGGTAGGTGGAGA
AGAAGCACCGGCCAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCGA
GCGTTGTCCGGAATTACTGGGCGTAAAGAGCTCGTAGGTGGTTTGTCGCGTTGT
TCGTGAAATCTCACGGCTTAACTGTGAGCGTGCGGGCGATACGGGCAGACTAG
AGTACTGCAGGGGAGACTGGAATTCCTGGTGTAGCGGTGGAATGCGCAGATAT
CAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCAGTAACTGACGCTGA
GGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCC
GTAAACGGTGGGTACTAGGTGTGGGTTTCCTTCCTTGGGATCCGTGCCGTAGCT
AACGCATTAAGTACCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAA
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GGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGATTAATTCGATGC
AACGCGAAGAACCTTACCTGGGTTTGACATGCACAGGACGCGTCTAGAGATAG
GCGTTCCCTTGTGGCCTGTGTGCAGGTGGTGCATGGCTGTCGTCAGCTCGTGTC
GTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCTCATGTTGCC
AGCACGTAATGGTGGGGACTCGTGAGAGACTGCCGGGGTCAACTCGGAGGAA
GGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAGGGCTTCACACATG
CTACAATGGCCGGTACAAAGGGCTGCGATGCCGCGAGGTTAAGCGAATCCTTA
AAAGCCGGTCTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTCGGA
GTCGCTAGTAATCGCAGATCAGCAACGCTGCGGTGAATACGTTCCCGGGCCTT
GTACACACCGCCCGTCACGTCATGAAAGTCGGTAACACCCGAAGCCAGTGGCC
TAACCCTCGGGAGGGAGCTGTCGAAGGTGGGATCGGCG

Link blast: https://blast.ncbi.nlm.nih.gov/Blast.cqi?CMD=Get&RID=K9WU3BJ0013

Hinh 5: Trinh tu d3 ghép ndi S1 (mau chung 1173P2 secondary seed-Lot C).


https://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&RID=K9WU3BJ0013
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Mycobacterium bovis BCG Pasteur 1173P2, complete genome
Sequence ID: AM408590.1 Length: 4374522Number of Matches: 1

Range 1: 1498424 to 1499834 GenBankGraphics
Score Expect Identities Gaps Strand
2606 bits(1411) 0.0  1411/1411(100%)  0/1411(0%) Plus/Plus

Query 1 TCGAACGGAAAGGTCTCTTCGGAGATACTCGAGTGGCGAACGGGTGAGTAACACGTGGGT

60
_ (AR
Shjct 1498424

TCGAACGGAAAGGTCTCTTCGGAGATACTCGAGTGGCGAACGGGTGAGTAACACGTGGGT 1498483

Query 61  GATCTGCCCTGCACTTCGGGATAAGCCTGGGAAACTGGGTCTAATACCGGATAGGACCAC

120
(A
1498484
GATCTGCCCTGCACTTCGGGATAAGCCTGGGAAACTGGGTCTAATACCGGATAGGACCAC 1498543

Query 121
GGGATGCATGTCTTGTGGTGGAAAGCGCTTTAGCGGTGTGGGATGAGCCCGCGGCCTATC 180
) e T
Sbjct 1498544
GGGATGCATGTCTTGTGGTGGAAAGCGCTTTAGCGGTGTGGGATGAGCCCGCGGCCTATC 1498603

Query 181
AGCTTGTTGGTGGGGTGACGGCCTACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGTG 240
) T
Shijct 1498604
AGCTTGTTGGTGGGGTGACGGCCTACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGTG 1498663

Query 241
TCCGGCCACACTGGGACTGAGATACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAAT 300
_ (AR AR AR AR
Shjct 1498664
TCCGGCCACACTGGGACTGAGATACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAAT 1498723

Query 301
ATTGCACAATGGGCGCAAGCCTGATGCAGCGACGCCGCGTGGGGGATGACGGCCTTCGGG 360
, (AR
Shjct 1498724
ATTGCACAATGGGCGCAAGCCTGATGCAGCGACGCCGCGTGGGGGATGACGGCCTTCGGG 1498783

Query 361 TTGTAAACCTCTTTCACCATCGACGAAGGTCCGGGTTCTCTCGGATTGACGGTAGGTGGA

420
_ (A A
Shjct 1498784
TTGTAAACCTCTTTCACCATCGACGAAGGTCCGGGTTCTCTCGGATTGACGGTAGGTGGA 1498843

Query 421
GAAGAAGCACCGGCCAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCGAGCGTTG 480

_ e e
Shjct 1498844
GAAGAAGCACCGGCCAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCGAGCGTTG 1498903

Query 481  TCCGGAATTACTGGGCGTAAAGAGCTCGTAGGTGGTTTGTCGCGTTGTTCGTGAAATCTC
540
A A A

jC 1498904
TCCGGAATTACTGGGCGTAAAGAGCTCGTAGGTGGTTTGTCGCGTTGTTCGTGAAATCTC 1498963
Query 541
ACGGCTTAACTGTGAGCGTGCGGGCGATACGGGCAGACTAGAGTACTGCAGGGGAGACTG 600
_ AR
Shjct 1498964

ACGGCTTAACTGTGAGCGTGCGGGCGATACGGGCAGACTAGAGTACTGCAGGGGAGACTG 1499023

Query 601
GAATTCCTGGTGTAGCGGTGGAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCG 660
_ (AT
Shjct 1499024
GAATTCCTGGTGTAGCGGTGGAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCG 1499083
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(A A
Shjct 1499084

GGTCTCTGGGCAGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGAT 1499143
Query 721 ~ ACCCTGGTAGTCCACGCCGTAAACGGTGGGTACTAGGTGTGGGTTTCCTTCCTTGGGATC

780
_ (A
Shjct 1499144

ACCCTGGTAGTCCACGCCGTAAACGGTGGGTACTAGGTGTGGGTTTCCTTCCTTGGGATC 1499203

Query 781
CGTGCCGTAGCTAACGCATTAAGTACCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACT 840
) (I
Shjct 1499204
CGTGCCGTAGCTAACGCATTAAGTACCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACT 1499263

Query 841
CAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGATTAATTCGATGCAACG 900
] T I
Shjct 1499264
CAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGATTAATTCGATGCAACG 1499323

Query 901
CGAAGAACCTTACCTGGGTTTGACATGCACAGGACGCGTCTAGAGATAGGCGTTCCCTTG 960

jC 1499324
CGAAGAACCTTACCTGGGTTTGACATGCACAGGACGCGTCTAGAGATAGGCGTTCCCTTG 1499383

Query 961 TGGCCTGTGTGCAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAA

1020
) T A I
Sbjct 1499384

TGGCCTGTGTGCAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAA 1499443

Query 1021
GTCCCGCAACGAGCGCAACCCTTGTCTCATGTTGCCAGCACGTAATGGTGGGGACTCGTG 1080
_ (AR A
Shjct 1499444
GTCCCGCAACGAGCGCAACCCTTGTCTCATGTTGCCAGCACGTAATGGTGGGGACTCGTG 1499503

Query 1081
AGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTT 1140
_ (AR A A
Shjct 1499504
AGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTT 1499563

Query 1141
ATGTCCAGGGCTTCACACATGCTACAATGGCCGGTACAAAGGGCTGCGATGCCGCGAGGT 1200
_ T
Shjct 1499564
ATGTCCAGGGCTTCACACATGCTACAATGGCCGGTACAAAGGGCTGCGATGCCGCGAGGT 1499623

Query 1201
TAAGCGAATCCTTAAAAGCCGGTCTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGA 1260

(A
1499624
TAAGCGAATCCTTAAAAGCCGGTCTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGA 1499683

Query 1261
AGTCGGAGTCGCTAGTAATCGCAGATCAGCAACGCTGCGGTGAATACGTTCCCGGGCCTT 1320
_ (AR A A
Shjct 1499684
AGTCGGAGTCGCTAGTAATCGCAGATCAGCAACGCTGCGGTGAATACGTTCCCGGGCCTT 1499743

Query 1321
GTACACACCGCCCGTCACGTCATGAAAGTCGGTAACACCCGAAGCCAGTGGCCTAACCCT 1380
_ (AR A
Shjct 1499744
GTACACACCGCCCGTCACGTCATGAAAGTCGGTAACACCCGAAGCCAGTGGCCTAACCCT 1499803

Query 1381 CGGGAGGGAGCTGTCGAAGGTGGGATCGGCG 1411
(0
Sbjct 1499804 CGGGAGGGAGCTGTCGAAGGTGGGATCGGCG 1499834

Hinh 6: Trinh ty gen ching Mycobacterium bovis BCG Pasteur 1173P2
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Trinh tu gen 16S rRNA cua ching
san xuit BCG loat sb: 1173P2LotC/WS4
do IVAC san xuit trong ngan hang Dir
liéu gen Quéc té, ta thu duoc do tuwong
ddng dat 99% so véi trinh tu gen cua

tu gen cia 1% khéac biét (24 vi tri danh
dau trén hinh) chung t6i khong phat hién
c6 sy trung khép véi bat ky vi tri ndo voi
téng s6 37d6t biét (30 SNP va 7 Indels) da

dugc xac dinh trén chung Mycobacterium

ching Mycobacterium bovis BCG Pasteur bovis BCG Pasteur 1173P2 (hinh 7).

1173P2 complete genome. So sanh trinh

Distribution of the top 1 Blast Hits on 1 subject sequences

1 250 500 750 1000 1250
Sequence X Query 430407 Lengthc 1507 Number of Mptches: 1
Runge 1 St 1507
Scomm Expect terntiten Gaps Stranc Frame
2320 beal 1 250) 00)  nn S04(94%) 2ANE040N) PlusPhus
e R R o
o (R

ol 11 1171100 13301
e T T
o111 O 11 A L1141
o bootl 111111111V W 11131 A1t 31031

o SRR o
ool 1117117111117 W8 VA0S 111
oA 17111 T i v L1
ool 11113711 3 111111101 G
ol 1111111115113, O 1
S e T
ol 11111309 1L 1
S T N o
e e RO =
ol 1117111111 VAR Y S
gl v N A W L e
ot A 1311110 0 D131 ) AL 11
e e
e 111 W 111 S sy
il 1111071 1L 1 o e
o111 8 3T 1011
e300V 131 0 111
ol 11131113118 0T
ool 1111131113115 O S i

Query 1433 nﬁ 1486
shjct 1984 1507



Nguyén Duy Thdi va cdc cong sw/ Tap chi Khoa hoc Kiém dinh Vic xin va Sinh pham y té, Vol. 3, No. 4 (2023)

Hinh 7: Trinh t gen khac biét ctia chung san xuit BCG loat s6 1173P2LotC/WS4 (1%).

4. Ban luan ‘
Theo so do lich st va pha hé cua

chung san xuat BCG va tai liéu “Panh gia
lich str vdc xin BCG tai Nhat Ban” da chi
ra rang chung BCG 1173P2 - Pasteur
Paris duoc xép vao loai “chung mudn” tirc
13 loai ching str dung dé san xuét vic xin
BCG phd bién gan day nhat dbi véi toan
cau [3, 10].

Trinh ty gen clia cac chung san
xuit vic xin BCG, bao gébm chiung BCG
1173P2 - Pasteur Paris dugc nhiéu nha
khoa hoc tap trung nghién ctru. Nam 2022,
Mahla Asadian va cong su da bao cao dac
diém gen cua hai chung phd bién nhét:
Danish 1331 va Pasteur 1173P2 [12, 13].
BCG World Atlas (2020) cho biét Danish
1331 dugc sir dung rong ri nhat (16,6%),
va Pasteur 1173P2 dung thr hai (9,2%).
Ky thuat giai trinh ty gen cling dugc ap
dung trong mot s6 nghién ctru vé mién
dich, tdc dong khong dac hi¢u, va do on
dinh gen.

Theo két qua nghién ciu cia
chung t6i, cac miu khuan lac cia 2 lo
chung san xuat BCG 16 s6 1173P2 Lot
c/WS4 va master seed BCG 1173P2
secondary seed-Lot C dd duoc tach chiét,
khuyéch dai thanh coéng. Do d6 trinh tu
gen chung san xuat BCG 16 s6 1173P2 Lot
c/WS4 khi phan tich va so sanh véi ngan
hang gen gbc cho két qua twong dong

99%. Mit khac 6ng ching gbc master

seed BCG 1173P2 secondary seed-Lot C
cling dugc giai trinh ty dé so sanh ciing
nhu dé ching minh mot cach khach quan
coi 2 mau cua IVAC gui dén 1a miu mu
khong biét ngudn gdc xuit xi&r c6 dung 1a
chung gbc thuc sy hay 1a chung di pha
lodng hodc chung loai khiac (VD: Danish
1331 hodc M. bovis BCG-1 (Nga)...). Két
qua cua ching gdc master seed BCG
1173P2 secondary seed-Lot C so vdi ngan
hang gen gbc trén BLAST twong dong
100%. Két qua nay cho thdy viéc nhan
dang ching san xuat vic xin BCG bang
phuong phép giai trinh ty gen c6 thé dugc
nghién ctru dé thay thé phuong phap nudi
cdy té bao truyén thong tai NICVB, dong
thoi co thé mo rong ap dung cho cac thir
nghiém kiém dinh vic xin vi rat, sinh
pham, dich vu khac..

Ngoai ra, ching san xuat vic xin
Pasteur 1173P2 dugc bdo cdo rat on dinh
qua thoi gian va duoc ding pho bién trén
thé gioi. Piéu nay phu hop voi két qua
nghién ctru cua chung téi va cac nghién
cuu khac tai Viét Nam, dai dién la Vién
véc xin va sinh pham y té (IVAC) da luu
gilt chung nay hang chuc nim dé san xuat
vic xin BCG va van 6n dinh vé mat di
truyén: 98-99% so véi chiung gbc trén
ngan hang gen. Két qua nay duoc xac
nhan trong nghién cuou cua Stefanova T
vao nim 2015 cho thdy tinh 6n dinh di

truyén cua qua trinh san xuat vac xin qua
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hon 30 ndm & Bulgaria, st dung lai tao
microarray VNTR va DNA [14]. Nam
2018, Otrashevskaya E.V va cong su da
chtrng minh tinh 6n dinh cua b gen cua
chung phu M. bovis BCG-1 (Nga) trong
toan bd quy trinh san xuét, bang cach giai
trinh ty toan by bd gen va phan tich so
sanh RD va SNP [15]. Tuong tu, vao nam
2016, Levi D.T va cong su da su dung
phuong phép multiplex PCR dé danh gia
tinh 6n dinh cua ching M. bovis BCG-1
(Nga) trong hon 60 nim san xuat véc xin
BCG, va két qua xac nhan tinh nhat quan
ciia hé thong on dinh duy tri chung [5].
Nghién ctru cua Yasuhiko Suzuki va cong
su vao nam 1998 ciing 1am 13 vé cau tric
va tinh 6n dinh cua gen 16S rRNA cua
Mycobacterium bovis BCG [9]. Cac
nghién ciru nay chimg té rang néu bao
quan chung ¢ diéu kién thich hop, tinh di
truyén cua chung duy tri 6n dinh, dam bao
chat lugng san xuat vac xin BCG qua thoi

gian.

5. Két luin

Nghién ctru ciia chiing t6i cho thay
chung san xuat (working seed) BCG 16 sb
1173P2 Lot ¢/WS4 va master seed BCG
1173P2 secondary seed-Lot C cua Vién
vdc xin va sinh pham y t& (IVAC) dam
bao chat luong va trinh ty gen 16S cua
chung san xuét 6n dinh qua thoi gian gitra
khoang cach it nhit 1a 8 nam (2015 —
2023) khi so sanh véi trinh ty trén ngan

hang gen gboc 1an luot 13: 98%, 99%. Bén

canh do, nghién ctu nay cling chwungs
minh quy trinh nhan dang ching san xuat
vic xin BCG bang phuong phap giai trinh
tu gen co thé duoc trién khai ung dung tai
Vién Kiém dinh Quédc gia Vic xin va Sinh
pham y té (NICVB) trong thoi gian t6i.
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