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v Xac dinh ti 1€ mang gen nadA trong 161 ching N. meningitidis nhom

huyét thanh B (2014 —2024) 1a 27,9%. 100% thugc variant 4/5, trong
do peptit 139, 87 chiém ti 1¢ lan lugt 66,7% va 33,3%.

v Trong sb 83 trinh ty gen nhba di xac dinh 17 allele da biétrvé 2 allele
moi ma hoa cho 18 peptit NHBA. Allele 41 va peptit 16 chiém ti 1¢ cao
nhat lan luogt 61,4% va 55,4%.

- Tém tit: Bénh nhidm tring do ndo md ciu 1a mot bénh truyén nhidm cap tinh do
N. meningitidis gdy ra, bénh tién trién nhanh, c6 ty 1é tir vong cao néu khong diéu tri kip
thoi. Sir dung vic xin duoc xem 1a mot trong nhiing bién phap hiéu qua nhat ¢é phong
chéng dich bénh do NMC. Do su da dang cao cac khang nguyén trong thanh phan vic
xin du phong NMC nhém huyét thanh B, viéc danh gid mirc do bao phu khang nguyén
trong vac xin 4CMenB v6i khang nguyén cac chung NMC nhom huyét thanh B hét sirc
can thiét. Nghién ctru ddc diém gen ma hoa cho khang nguyén NadA, NHBA cua chung
N. meningitidis nhém huyét thanh B thu thap, phan 1ap giai doan 2014 - 2024 cho thay ti
16 mang gen nadA 1a 27,9%. 100% thudc variant 4/5, trong d6 peptit 139,87 chiém ti 1&
lan Iuot 66,7% va 33,3%. Trong s6 83 trinh tu gen nhba da xac dinh 17 allele da biét va
2 allele méi ma hoa cho 18 peptit. Allele 41 va peptit 16 chiém ti 1¢ cao nhét lan luot
61,4% va 55,4%. C6 su khac biét vé variant va peptit khang nguyén NadA ciing nhu allele
va peptit NHBA trén cac chung N. meningitidis nhém huyét thanh B phan lap ¢ Viét Nam
giai doan 2014 - 2024 so v6i khang nguyén NadA va NHBA trong véc xin 4CMenB.

- T khoa: 4CMenB, NadA, NHBA, nhom huyét thanh B, viém mang ndo mo cau.

1. PAT VAN DE

Bénh nhiém trang do ndo mo cau (NMC) 14 mot bénh truyén nhidm cip tinh, gy
dich dugc 1ay truyén qua duong ho hép do nhiém loai song cau Neisseria meningitidis. Vi
khuan xam nhap vao co thé ngudi qua dudng mui hong, tir 6 lan toa vao mau gay nhiém
tring mau hoic qua dudng mau dén mang nio giy viém mang nio mu hodc giy viém
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mang ndo mu kém theo nhiém tring huyét. Bénh tién trién nhanh va thuong dé lai di
chimg ning né, ty 1& tr vong tir 8 dén 15% [1]. NMC c6 nhiéu nhom huyét thanh khac
nhau, dai da sb ca bénh nhiém nio mé ciu 1a do cac nhom huyét thanh A, B, C, Y va
W135 gy nén. Sy phan bd cac nhom huyét thanh gdy ra bénh thay ddi theo thoi gian va
giita cac ving dia 1y khac nhau [2]. Str dung véc xin dugc xem 1a mot trong nhiing bién
phap hiéu qua nhit & phong chdng dich bénh do NMC. Vic xin polysaccharide cong hop
protein di duoc sir dung va co hiéu qua cao dé dy phong NMC nhém A, C, W135va Y.
Dbi véi NMC nhom huyét thanh B, vic xin polysaccharide khong thé phat trién duoc do
khang nguyén polysaccharide giéng v&i polysaccharide trong cic mo than kinh ciia ngudi
nén khong c6 tinh sinh mién dich [3].

Str dung véc xin NMC nhém B dua trén khang nguyén protein mang ngoai PorA
da dugc nghién ciru, phat trién tir nhitng nam 1980. Vic xin hiéu qua phong bénh do cac
ching ban dia, gitip lam giam ty 16 méic bénh trong cac vu dich tai Na Uy, Cu Ba, New
Zealand va Phap [4]. Tuy nhién, hién nay chua co dit liéu vé hiéu qua bao vé cua véc xin
d6i voi cac chung NMC nhom B thugc cdc serosubtype khac nhau. Ngoai ra véc xin ndy
c6 tinh sinh mién dich thip & tré du'(n 4 tudi va thoi glan béo vé ngin. Bé du phong nhleu
chung NMC nhom B gay dich, vic xin nhiéu thanh phan da dugc nghién ctru va san xuat
Nim 2015 Co quan Quan 1y Thuc pham va Dugc pham My cho phép sir dung 2 loai véc
Xin ¢6 tén thuong mai 1a 4CMenB va Trumenba. Vic xin 4CMenB chira hdn hop 4 loai
protein: protein lién két yéu t6 H - fHbp, protein két dinh A - NadA, khang nguyén lién
két heparin - NHBA, protein mang ngoai PorA serosubtype P1.4. Vic xin dugc chi dinh
cho tré trén 2 tubi va ngudi trudng thanh dudi 20 tudi. 4CMenB duge cip phép sir dung
& nhiéu qudc gia khac nhu: My, Anh, Australia, Canada, Chile, Colombia ...[5].

NadA 1a protein két dinh, giap NMC xam nhiém vao té bao. Gen nadA c6 mit trong
khodng 50% cac chung phan lap trén cac ca bénh, cac chung phan lap trén ngudi khde manh
thuong it mang gen nay. Protein NadA c6 6 variant, dugc ky hiéu NadA-1 dén NadA-6,
duogc chia lam 4 nhom dya trén mic d tuong déng cua cac variant: NadA-1, NadA2/3,
NadA4/5 va NadA-6 [6]. Khang thé khang protein NadA 1, NadA-2, NadA-3 phan tng
chéo vdi nhau. Gen nhba c6 kich thude khoang 1500 bp, ma hoa khang nguyén NHBA ¢6
trong luong phan tir khoang 50 kDa, duoc xép thanh nhiéu sub-variant khac nhau [7]. Thanh
phan NadA va NHBA trong vic xin 4CMenB 1a NadA-3 sub/variant 8 va NHBA peptit 2
[5]. Nghién ctru ndy trinh bay dic diém gen ma hoa khang nguyén NadA, NHBA cua céc
chung N. meningitidis nhém huyét thanh B phan lap giai doan 2014 - 2024.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Chung vi sinh vat

161 ching N. meningitidis nhom huyét thanh B thu thap, phan lap giai doan 2014 -
2024 do Vién Y sinh nhiét doi, Trung tdm Nhiét déi Viét - Nga cung cép, trong do6 29
chung phan 14p tir ca bénh, 132 chung phan 1ap tir ngudi khoe manh (tudi 18 - 20 tudi).
Theo khu vyc dia 1y, c6 56 ching phan lap tai cic tinh phia Nam (TP. HO Chi Minh, Nha
Trang), 105 chung phan lap & khu vue mién Bic (Thai Nguyén, Ha Giang, Lang Son, Bic
Giang, Hai Phong, Ha Noi, Ngh¢ An, Ha Tinh).

2.2. Hoa chit
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- Kit tach chiét ADN, (BS88505, Bio Basic, Canada), PCR master mix (2X) (NEB,
Anh), kit tinh sach san pham PCR (EZ-10 Spin Column Kit, Biobasic, Canada), kit giai
trinh ty gen BigDye™ Terminator v3.1 Cycle Sequencing Kit (ABI, M¥).

- Trinh ty mdi nhan gen nadA, nhba (Bang 1)
Bang 1. Trinh ty cip mdi nhan gen nadA, nhba

Tén moi Trinh ty moi Kich thwée
(bp)

NadA F 5’-GTGGACGTACTCGACTACGAAGG-3’

NadAR | 5> .CGAGGCGATTGTCAAACCGTTC-3’

Nhba F | 5°- GGCGTTCAGACGGCATATTTTTACA-3’
NhbaR | 5°- GGTTTATCAACTGATGCGGACTTGA-3 | 146717]

1450 [6]

2.3. Phuwong phap nghién ctru
2.3.1. Khuéch dai va giai trinh tw gen nadA, nhba

ADN vi khuén dugc tach chiét bang bo kit tach chiét ADN (Bio Basic, Canada)
theo quy trinh cta nha san xuat.

Thanh phan phan tmg PCR khuéch dai gen cac nadA va nhba dugc thuc hién voi
tong thé tich (50 uL), gdbm: 25 pL hdn hop phan tmg néng do 2x (2x PCR master mix);
1,25 uL/phan tmg mdi (10 pmol); 19,5 uL H>O; 3 uL DNA khuén. Chu trinh nhiét phan
ung khuyéch dai gen nadA: 95°C/2 min, 35 chu ky (95°C/20s; 56°C/30s; 68°C/60s; 68°C/
4 min; 4°C - co. Chu trinh nhiét cho phan mg khuyéch dai gen nhba: 95°C/2 min, 35 chu
ky (95°C/10s; 55°C/5s; 72°C/60s), 72°C/ 4 min; 4°C - oo.

Trinh ty nucleotide cuia cac doan gen dugc xac dinh theo phuong phap cia Sanger
trén may xac dinh trinh ty ADN tu dong ABI prism 3100 Sequencer (Applied Biosystems)
v6i bo kit xac dinh trinh ty BigDye® Terminater v3.1 Cycle Sequencing Kit cua hing
Applied Biosystems.

2.3.2. Xac dinh variant gen nadA, allele nhba va peptit NHBA

Két qua giai trinh tu gen 2 chiéu dugc lap réap thanh doan gen hoan chinh bang phan
mém ChromasPro (https:/technelysium.com.au/wp/chromaspro/), Sequencher 4.5.6;
BioEdit. Sy tuong déng vé trinh tu cta cac doan gen nadA, nhba voi cac trinh ty cua cac
gen cong bo trén ngan hang dit liéu NCBI duoc danh gia bang cong cu BlastN. Variant,
peptit NadA va allele nhba, peptit NHBA dugc xac dinh dua trén dit liéu N. meningitidis
trén website: https://pubmlst.org/organisms/neisseria-spp.

3.KET QUA
3.1. Pic diém gen nadA
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Hinh 1. Dién di san pham PCR khuéch dai gen nadA

DBuong chay M: Marker (100bp); dwong chay 1-5, 7: mau dwong tinh véi gen
nadA, dwong chay 6: mau am tinh voi gen nadA.

Trong sb 161 chung N. meningitidis nhom huyét thanh B phan 1ap giai doan 2014 -
2024, bang ky thuat PCR da xac dinh duoc 45 ching mang gen nadA, tuong tmg véi ti 18
27,9% (Hinh 1). Gen nadA xuét hién véi ti 16 cao cac chung phan 1ap trén ca bénh (15/29,
51,7%), cc ching phan lap trén nguoi mang mam bénh khong triéu chimg ti 1¢ mang gen
nadA thap hon (30/132, 22,7%).

Gen nadA

Ti 1€ % variant va peptit cia gen nad4

4/5 138 87
Variant Peptit

Hinh 2. Variant va kiéu peptit cia NadA

Két qua xéac dinh cac variant ciia NadA duya trén trinh ty axit amin suy dién cho thay
100% thudc variant 4/5. Doi voi peptit NadA chi ghi nhan peptit 138 va 87. Peptit 139
chiém ti 1¢ 30/45 (66,7%), peptit 87 1a 15/45 (33,3%) (Hinh 2).
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3.2. Pic diém gen nhba

Trong nghién ciru ndy ching toi str dung 83/161 ching N. meningitidis nhém huyét
thanh B duoc lua chon dé trinh tu gen nhba. Két qué phan tich allele da xac dinh dugc 17
loai, trong do allele 41 chiém da sb (51/83, 61,4%), tiép theo allele 311 va 916 chiém ti 1&
twong duong nhau 7,2% (5/83), cac allele con lai chiém ti 1¢ thap, nh6 hon 5%, 2/83 trinh tu
chua xac dinh dugc allele tr co s6 dir liu gen nhba trén website:
https://pubmlst.org/organisms/neisseria-spp. Phan tich trinh ty peptit suy dién xac dinh
duoc 18 loai, trong d6 peptit 16 chiém ti 1¢ cao nhét 55,4% (46/83), tiép theo peptit 1654 va
511 chiém ti 1¢ 1an luot 12% (10/83) va 7,2% (6/83) (Hinh 3).
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Hinh 3. Phan b6 céc allele nhba va peptit NHBA
4. BAN LUAN

Hién tai chua c6 cong bd dir liéu vé variant ciing nhu kiéu peptit NadA cia N.
meningitidis phan 1ap & Viét Nam. Két qua nghién ctru sy ¢6 mit gen nadA trén cac ching
N. meningitidis twong dong véi két qua cong bd trén thé gidi, cac chung phén 1ap tir ca bénh
co ti I¢ mang gen cao hon so voi chiing phan 1ap trén nguoi khoe manh, ti 1¢ mang gen nadA
khac nhau gitra cic nhom huyét thanh. Nghién ctru quy mé da quéc gia ciia nhom téc gia
Comanducci va cong su cho thiy gen nadA c6 mit véi ti 18 xap xi 50% trén cac chung N.
meningitidis phan lap tir ca bénh, trong khi d6 ti 1€ mang gen nadA4 cac ching phan 1ap tu
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ngudi khoe manh chi 16,2% [6]. Trong s6 1052 ching N. meningitidis phan 1ap tai Anh, X
Wales, Phap, Dric, Italy va Na Uy chi 22,3% mang gen nadA, giai trinh ty gen 97 trong s6
535 ¢ Anh va Xt Wales xéac dinh 31 chiing mang variant NadA-1 hodc NadA-2/3, 58 chung
mang variant NadA-4/5, 8 ching khong xac dinh [8]. Nghién ctru ciia Green va cong su cho
thay 30% céc ching N. meningitidis phan 1ap trén ca bénh & Anh giai doan 2010 - 2016 mang
gen nadA, 65,9% khong mang gen nadA va 3,7% khong duoc chu thich. Trong s cac ching
mang gen nadA 64,2% thudc variant NadA-2/3, 15,4% variant NadA-1 va 20,5% thudc vé
variant NadA-4/5, cac peptit thudc variant 1 [9]. Ty 1€ luu hanh gen nadA trén 662 ching N.
meningitidis nthom huyét thanh B phén 1ap ¢ Ba Lan thoi gian tir 2010 dén 2016 1a 34%,
variant NadA-1, peptit 1 chiém 71,6%. NadA-2/3, peptit 8 chi co mit & 1 ching [10].

Tai My, trong s6 401 ching N. meningitidis phan 13p giai doan 2009 - 2014 chi c6 22%
cac chung mang gen nadA, trong d6 50% thudc nhom huyét thanh W135, 40% nhom huyét
thanh B, 24,8% nhom huyét thanh C. Variant NadA-1 luu hanh chil yéu & nhom huyét thanh
B, trong khi variant cht yéu ¢ cic nhom huyét thanh khac ngoai nhom B 1a NadA-2/3 [11].
Gen nadA duge phat hién véi ti 18 37,5% trén tong s6 144 ching N. meningitidis phan lap tai
25 tinh cta Trung Qudc giai doan 1963 dén 2011, trong d6 ti 1é mang cac ching phan lap trén
ca bénh 1a 21,5% [12]. Nghién ctru twong t trén 485 chung NMC nhém huyét thanh B thu
thap tai 29 tinh & Trung Qudc (1968 - 2016) phat hién 89% mang gen nadA, két qua giai trinh
tu toan bo hé gen cua 10 chung dai dién xac dinh 6 variant 2/3 va 4 variant 4/5 [13]. NadA
cung véi NHBA, fHbp va PorA bén khéng nguyén cua véc xin 4CMenB dé dy phong nio
mo cau nhom huyét thanh B. Variant NadA-2/3, peptit 8 trong vic xin 4CMenB khong xuat
hién & bét ky ching N. meningitidis nao trong nghién ctru nay. Mot s nghién ctru cho thay
su trong dong va kha niang mién dich chéo giita variant 2/3 va 4/5 cia NadA & mirc thap
[6]. Piéu nay cho thay can tiép tuc mé rong nghién ciru dé danh gia day du hon cac variant
NadA cua N. meningitidis nhom huyét thanh B luu hanh ¢ Viét Nam, qua d6 du doan dugc
mirc 6 tuong thich ctia vac xin 4CMenB véi cic ching ban dia.

Gen nhba c6 mat & hau hét cac ching N. meningitidis va c6 sy da dang rét cao trong quan
thé. Két qua danh gia su da dang va luu hanh gen nhba trén cac ching N. meningitidis phan 1ap
& My (2009 - 2014) cho thay allele nhba tuong d6i nguyén ven & cac nhom huyét thanh, 38
peptit NHBA dugc xac dinh & cac nhom huyét thanh B, C, W135 va Y. S& lwong cac peptit
nhiéu nhat gip & nhom huyét thanh B, v6i 29 loai, peptit 5 va 2 chiém uu thé véi ti 18 tuong
g 14 26% va 11%, 20 loai peptit khac co ti 16 thap dudi 5% [11]. Peptit 21, 2 va 17 phd bién
& cac chung N. meningitidis nthom huyét thanh B tai Chau Au (2007 - 2008) [8]. 52 loai peptit
khac nhau d3 duoc x4c dinh trong s6 300 ching NMC phén 1ap tai Tay Ban Nha (2009 - 2010),
trong d6 32 peptit chi xudt hién vdi ti 16 dudi 1%. Peptit pho bién 1a 17 va 18, chiém ti 1& lan
luot 20,3% va 15,7%, cac peptit con lai chiém ti 1& dudi 10% [14]. Panh gia muc d6 da dang
khéng nguyén NHBA ctia 447 ching N. meningitidis & mién Tay Austrailia (2000 - 2014) xac
dinh 37 allele ma hoa 33 peptit, cac peptit pho bién 1a 43, 3, 2 va 20, chiém ti 1& lan lugt 20%,
15%, 15% va 12% [15]. Nghién ctru trén 172 ching dai dién N. meiningitidis nhém huyét thanh
B phan 1ap ¢ Trung Qudc (1968 - 2016) xac dinh 68 trinh tyr axit amin khac nhau, trong d6 34
trinh ty m&i phét hién, peptit 20 phd bién nhét, chiém 11,6% [13].

Trong nghién ctru ndy ching toi nhéan thay c6 sy khéc biét vé variant va peptit khang
nguyén NadA ciing nhu allele va peptit NHBA trén cac chung N. meningitidis nhom huyeét
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thanh B phan 1ap ¢ Viét Nam giai doan 2014 - 2024 so v6i khang nguyén NadA va NHBA
trong véc xin 4CMenB. Dé danh mirc d bao phii (twong thich) ctia véc xin véi cac chung
Iwu hanh ndi dia, hé théng kiéu peptit suy dién tir 4 khang nguyén véc xin 4CMenB: fHbp,
PorA, NHBA and NadA (Bexsero Antigen Sequence Type - BAST) duogc cung cap tir
dir liéu http://pubmpst.org/neisseria. Nghién ctru su da dang di truyén 157 chung NMC
nhoém huyét thanh B phan 1ap tai Canada giai doan 2006 - 2009 va danh gia mirc d6 bao
phu cac khang nguyén cua vac xin 4CMenB cho thidy muc do bao phu ciia khang nguyén
vac xin giam tir 72% (ndm 2006) xudng 58% (2008) [17]. Mirc d6 twong thich cac thanh
phan khéng nguyén trong 4CMenB véi chung N. meningitidis & hai bang Victoria va Tay
Australia giai doan 2008 - 2012 1an luot 13 47,1% va 66,4% [18]. Trong sb 458 ching
NMC nhém huyét thanh B phan 1ap & 29 tinh thanh Trung Qudc cho thiy su da dang
thanh phan khang nguyén duy tuyén vic xin 4CMenB va Trumenba [13].

Tai Viét Nam, Kkét qua nghién ctru dich t& hoc ca bénh nhiém khuan xam nhap do
NMC chu yéu do nhom huyet thanh B géy ra voi ti 1€ tir 82,6% dén 94% [18, 19]. Chinh
vi vy, vi€c st dung véc xin ph6 rong dé du phong bénh nhlem nio md ciu do nhém
huyét thanh nay cho cong ddng, dac biét 1a tré nho va nhém tudi vi thanh nién 1a cap thiét.
Tir thang 2/2024 vic xin 4CMenB duoc cap phép tiém phong NMC nhom huyét thanh B,
viéc danh gia mirc d¢ bao phu 4 khang nguyén trong Véc xin 4CMenB véi 4 khang nguyén
cac chung NMC nhom huyét thanh B trong nudc 1a can thiét, qua d6 du bao dwgc kha
nang bao ho cua vac Xin trong cong dong. Nghién ciru nay chi méi danh gia dugc sy phan
b, ddc diém 2 trong s6 4 gen ma hoa khang nguyén vic xin 4CMenB trén sb lugng mau
con han ché. Trong nghién ctru tiép theo can danh gia muc d6 da dang cua gen ma hoa
khang nguyén fHbp va PorA.

5.KET LUAN

Nghién ctru dic diém mi hoa cho khang nguyén NadA, NHBA cua chung N.
meningitidis nhém huyét thanh B thu thap, phan lap giai doan 2014 - 2024 cho thiy ti 1é
mang gen nadA 13 27,9%. 100% thudc variant 4/5, trong d6 peptit 139, 87 chiém ti 1& 1an
luot 66,7% va 33,3%. Trong s6 83 trinh tu gen nhba da xac dinh 17 allele da biét va 2
allele méi ma hoa cho18 peptit. Allele 41 va peptit 16 chiém ti 1& cao nhit lan luot 61,4%
va 55,4%. Co su khac biét vé variant va peptit khang nguyén NadA ciing nhu allele va
peptit NHBA trén cac chung N. meningitidis nhém huyét thanh B phén lap ¢ Viét Nam giai
doan 2014 - 2024 so voi khang nguyén NadA va NHBA trong vic xin 4CMenB.

Loi cam on: Cong trinh duwoc hoan thanh nho sy tai tro kinh phi cua Bo Khoa hoc
va Cong nghé thong qua dé tai ** Nghién ciru khai thac va phdt trién nguon gen vi khudn
Neisseria meningitidis gdy bénh nhiém ndo mé cau”. Ma sé NVOG-2019/PT.02.

Tuyén bo vé dong gop ciia cdc tac gid: Vo Viét Cuwong thuc hién toan bé qud trinh
viét ban thdo, chinh sita ban thao. Hoang Péang Hiéu tham gia chinh siva ban thdo. Biii
Thi Lan Anh, Trinh Van Toan, Bui Thi Thanh Nga: Thuyc hién thi nghiém va xu ly s6 liéu.
Triéu Phi Long, Dinh Viét Pirc tham gia phéi hop, thu thip chiing Neisseria meningitidis.

Tuyén bé vé xung dét lgi ich: Bai bdo khéng cé bdt ky xung dét loi ich véi bat ky
cdc tdc gid nao.

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 38, 06 - 2025 33



Nghién cutu khoa hoc céng nghé

I.

10.

11.

12.

13.

TAI LIEU THAM KHAO

S. Yadav, G. Rammohan, Meningococcal Meningitis, Treasure Island, StatPearls,
Publishing; 2025, 13 p. PMID: 32809426.

N. G. Rouphael, D. S. Stephens, Neisseria meningitidis: biology, microbiology, and
epidemiology, Methods Mol Biol, 799, pp. 1-20, 2012. DOI: 10.1007/978-1-61779-346

J. Finne, M. Leinonen, and P. H. Mikela, Antigenic similarities between brain
components and bacteria causing meningitis: implications for vaccine development
and pathogenesis, Lancet, 322(8346), pp. 355-357, 1983. DOI:10.1016/s0140-
6736(83)90340-9

H. Petousis-Harris, Impact of meningococcal group B OMV vaccines, beyond their
brief, Hum Vaccin Immunother, 14(5), pp. 1058-1063, 2018.
DOI:10.1080/21645515.2017.1381810

A. W. Dretler, N. G. Rouphael and D. S. Stephens, Progress toward the global
control of Neisseria meningitidis: 21st century vaccines, current guidelines, and

challenges for future vaccine development, Hum Vaccin Immunother, 14(5), pp.
1146-1160, 2018.

M. Comanducci, et al., NadA diversity and carriage in Neisseria meningitidis, Infect
Immun, 72(7), pp. 4217-23, 2004. DOI: 10.1128/1A1.72.7.4217-4223.2004

S. Jacobsson, et al., Sequence constancies and variations in genes encoding three
new meningococcal vaccine candidate antigens, Vaccine, 24(12), pp. 2161-8, 2006.
DOTI: 10.1016/j.vaccine.2005.11.006

U. Vogel, et al., Predicted strain coverage of a meningococcal multicomponent
vaccine (Bexsero) in Europe: a qualitative and quantitative assessment, Lancet
Infect Dis, 13(5), pp. 416-25, 2013. DOI: 10.1016/S1473-3099(13)70006-9

L. R. Green, et al., Phase variation of NadA in invasive Neisseria meningitidis
isolates impacts on coverage estimates for 4C-MenB, a MenB Vaccine, J. Clin.
Microbiol, 56(9), pp. €00204-18, 2018. DOI: 10.1128/JCM.00204-18

I. Wasko, et al, Genetic variability of Polish serogroup B meningococci (2010-2016)
including the Bexsero vaccine component genes, Vaccine, 38(8), pp. 1943-1952,
2020. DOI: 10.1016/j.vaccine.2020.01.021

H. Y. Chang, et al., Distribution of Neisseria meningitidis serogroup b (NmB)
vaccine antigens in meningococcal disease causing isolates in the United States
during 2009-2014, prior to NmB vaccine licensure, J. Infect, 79(5), pp. 426-434,
2019. DOI: 10.1016/5.jinf.2019.09.001

X. Sun, et al., Prevalence and genetic diversity of two adhesion-related genes, pilE
and nadA, in Neisseria meningitidis in China, Epidemiol Infect, 141(10), pp. 2163-
72,2013. DOI: 10.1017/S0950268812002944

B. Zhu, et al., Prevalence and genetic characteristics of Bexsero and Trumenba
vaccine candidates among Neisseria meningitidis serogroup B strains, China,
Vaccine, 36(15), pp. 1983-1989, 2018.

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 38, 06 - 2025 34



Nghién curu khoa hoc céng nghé

14. R. Abad, et al., Predicted strain coverage of a new meningococcal multicomponent
vaccine (Bexsero) in Spain: Analysis of the differences with other European
countries, PLoS One, 11(3), 2016. DOI: 10.1371/journal.pone.0150721

15. S. Mowlaboccus, et al., Temporal changes in BEXSERO® antigen sequence type
associated with genetic lineages of Neisseria meningitidis over a 15-year period in
Western Australia, PLoS One, 2016, 11(6), DOI: 10.1371/journal.pone.0158315

16. J. A. Bettinger, et al., Diversity of Canadian meningococcal serogroup B isolates
and estimated coverage by an investigational meningococcal serogroup B vaccine
(Bexsero), Vaccine, 32(1), pp. 124-30, 2014.

17. S. Mowlaboccus, et al., Differences in the population structure of Neisseria
meningitidis in two Australian states: Victoria and Western Australia, PLoS One,
12(10):e0186839, 2017.

18. Nguyén Piang Manh, et al., Pdc diém lam sang, cdn’ldm sang bénh do cau khuan mang
ndo xam nhdp tai cac don vi Quadn doi tie 2014 dén 2021, Tap chi Y dugc lam sang
108, 2021, 16(7):13-19.

19. T. Phan, et al., Characterization of Neisseria meningitidis in Vietnam from 1980s—
2019, Int. J. Infect. Dis., vol. 101, 147 p, 2020. DOI.org/10.1016/.1jid.2020.09.399

ABSTRACT

CHARACTERISTICS OF nadA AND nhba GENES OF Neisseria
meningitidis SEROGROUP B STRAINS IN VIETNAM (2014 - 2024)

Neisseria meningitidis is the bacterium responsible for meningococcal infections.
The disease often occurs and progresses rapidly, with high fatality rate without treatment.
Vaccination is considered one of the most effective measures to control epidemics caused by M.
menningitidis. Because of high diversity of antigen components in serogroup B
meningococcal vaccines, it is necessary to evaluate the coverage of serogroup B
meningococcal vaccine 4CMenB. Research on the characteristics of nadA, nhba genes
coding for the NadA and NHBA antigens of N. meningitidis serogroup B strains collected
and isolated in the period 2014 - 2024 showed that the rate of carrying the nadA gene was
27.9%. All NadA variants belonged to subtype 4/5, with peptide 139 and 87 accounting
for 66.7% and 33.3%, respectively. Among the 83 nhba gene sequences analyzed, 17
alleles were identified, two novel sequences were determined, and 18 NHBA peptides
were found. Allele 41 and peptide 16 accounted for the highest proportions at 61.4% and
55.4%, respectively. There were notable differences in the variant distribution and NadA
peptide as well as the NHBA peptide of N. meningitidis serogroup B strains isolated
during the period 2014 - 2024 compared to previously reported NadA variant and NHBA
peptide in the 4CMenB vaccine.
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