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PAC PIEM PHAN TU GEN FHBP CUA \'}. KHUAN NEISSERIA
MENINGITIDIS LUU HANH TAI MOT sO PON VI QUAN POI
KHU VUC MIEN BAC VIET NAM TU 2008 -2017

Lé Thu Trang', Tran Xudan Thach', Triéu Phi Long?, Tran Véan Luc?, Nguyén Thi Hoa',
Nguyén Thi Giang An?, Péng Vén Quyén', Nguyén Minh Hudng'

TOM TAT

Viém mang nio mé cau la mot bénh nguy hiém trén
nguoi, do vi khuan ndo mé cu Neisseria meningitidis gy
ra, ¢6 kha ning 1ay lan nhanh thanh dich va thudng dé lai
hau qua lau dai tham chi 1a t vong. Nhdém c6 nguy co cao
1a tré em dudi 5 tudi va ngudi tré tudi tir 15 dén 24 tudi,
trong d6 N. meningitidis serotype B (NmB) la tdc nhan
chinh gy bénh & thanh nién. Cac nghién ctru gan day chi ra
protein vo lién két yéu t6 H & ngudi fHbp cia NmB 1a dich
vaccine tiém ning. Trong nghién ciru nay, dic diém phan
tir gen fHbp ciia mot s6 chung N. meningitidis thu thap tai
cac doanh trai quan doi & mién Bic Viét Nam dugce 1an dau
danh gia. Két qua cho thiy trinh tu gen fHbp c6 mirc do
tuong dong kha cao gitra cac chung N. meningitidis, da sb
chung mang allele 14 va 17 (twong ing peptide 7 va 19,
nhom da hinh 2/3 va 3). Tuy vay ciing tim thay su bién di
di truyén nhit dinh giira cac ching ctia Viét Nam va cac
chung trén thé gidi, didc biét mot sb chung mang bién di
mai chua duge phan loai tai ving ma hoa ctua gen fHbp.
bay co thé 1a dai dién ciia mot nhom mién dich riéng can
dugc quan tdm nghién ctru sau hon ¢ Viét Nam.

Tir khoa: Nio mé cau, nhom huyét thanh, gen fHbp.

ABSTRACT: MOLECULAR CHARACTERISTIC
OFF HBP GENE FROM NEISSERIA
MENINGITIDIS CAUSING BACTERIAL
MENINGITIS AT SOME MILITARY UNITS IN
NORTHERN VIETNAM, 2008-2017

Bacterial meningitis is a dangerous human disease
caused by meningococcal bacteria Neisseria meningitidis.
It can quickly spread into an epidemic and leaves serious
permanent sequacle, if not fatal. The highest-risk groups
for bacterial meningitis are children under five years old

and adolescents between 15 and 24 years of age. Among
all serotypes, N. meningitidis B (MnB) is the most common
cause for bacterial meningitis in adolescents. Recent
studies have identified factor H binding protein (fHbp) as
a potential vaccine candidate for MnB. In this study, fHbp
gene from N. meningitidis strains collected from various
military units in Northern Vietnam was characterized for
the first time. Our results showed that there was a high
level of homology among the studied fHbp genes, with
most bacterial strains carried allele 14 or 17 (equivalent to
peptide 7 and 19, or immunological family variant 2/3 and 3,
respectively). However, we also discovered some new fHbp
sequence variants that have not been annotated. Those can
be the representatives for a new immunological group of N.
meningitidis from Vietnam that need to be further elucidated.

Keywords: Neisseria meningitidis, serogroup, fHbp gen.

I. PAT VAN PE

Vi khuan ndo md cau Neisseria meningitidis 1 nguyén
nhén chinh gdy bénh viém mang ndo mé cau ¢ tré em va
thanh nién, gay ty 1é tir vong cao hogc dé lai di chimg lau
dai khi khong duogc chan doan va diéu tri kip thoi [1]. Ty 1é
mang vi khudn ndio mo cau khac biét tily timg do tudi va viing
dia ly, nhung c¢6 xu hudéng chung 1a tdng cao ¢ cac nhom
cong ddng sinh hoat tap trung nhu ky tic xa, doanh trai quan
doi [2]. Trén toan thé gidi, 6 type huyét thanh gay bénh chi
yéu ciia N. meningitidis 1a A, B, C, W, X va Y, trong d6 N.
meningitidis B (NmB) 14 tac nhan gy bénh chu yéu & thanh
nién [3,4]. Hién nay, vaccine dugc str dung rong rai tai nhiéu
qubc gia trong chién luoc phong tranh viém mang ndo 1a
vaccine cong hop vo polysaccharide, tuy rat thanh cong trong
viéc khéng ché dich do NmA, NmC, NmY va NmW giy ra,
lai dat két qua rat han ché voi NmB [5].

1. Vién Cong nghé sinh hoc, Vién Han lam khoa hgc va cong nghé Viét Nam. Tac gia lién hé:

nguyen.huong.m@gmail.com
2. Vién Y hgc dw phong quan doi
3. Truwdng Dai hoc Vinh
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Trong vai nam tr lai dy, cdc nghién ctru tim kiém nhimg
protein biéu hién trén bé mit vo NmB c6 khé nang tré thanh
dich phat trién vaccine dic hiéu cho NmB chi ra protein lién
két yéu t6 H & nguoi fHbp (Human factor H binding protein)
c6 thé 1a tmg cir vién tiém nang, nhd ty 1¢ biéu hién rong rai
&> 97% ching NmB hién dang luu hanh [6]. Vé mat mién
dich, fHbp c6 thé duoc phan ra lam hai phan ho 16n, A va B,
hodc 3 nhom da hinh chinh, 1, 2 va 3. Phan ho A va nhém da
hinh 2 va 3 thé hién tinh mién dich chéo, nhung hoan toan
khong twong tic mién dich véi nhém da hinh 1 va phan ho
B [6,7]. Mot s cong ty dugc 16n trén thé gidi da va dang
nghién ctru vaccine cdng hop st dung ving epitope déc trung
clia mot s6 nhoém va phan ho cia fHbp, chéng han Trumenba
(fHbp phan ho A va B) hay 4CMenB (Bexsero, fHbp phan
ho B). Ngén hang dir licu PubMLST (https:/pubmlst.org/
neisseria/) chira dit liéu kiéu gen va da dang hé gen ctia hon

43300 ching Neisseria spp. trén khip thé gisi cho phép so
sanh d6i chiéu trinh t, dinh danh va tham khao chéo gitra céc
hé théng phan loai, dinh danh céc gen, allele va nhoém da hinh
da biét ciia N. meningitidis .

Tai Viét Nam vaccine phong viém ndo mé cau NmB
hién déu nhap tir nudc ngoai, trong d6 phd bién 14 vaccine
vo polysaccharide VA-MENGOC-BC (CuBa) va g?m day co
4CMenB (Bexsero, Norvatis), do d6 co thé & khong c6 su
twong thich khang nguyén cao véi cac ching vi khuén dang
luu hanh trong nudc va lam giam hiéu qua phong bénh cia
vaccine. Hién chua c6 nghién ctru nao danh gia mirc d6 da
hinh di truyén ciing nhu dic diém phan tir ctia gen fHbp clia
cac chung N. meningitidis tai Viét Nam. Trong bai bdo nay
chiing t6i trinh bay két qua gidi trinh ty nucleotide va phan
tich dac diém di truyén ciing nhu quan hé tién hoa ctia gen
fHbp cta mot s6 ching N. meningitidis phan 1ap dugc trong
giai doan 2009 - 2017 tai mot s6 tinh mién Bic Viét Nam.
Nhitng nghién ciru vé dic diém di truyén ctia gen fHbp s& 1a
két qua quan trong gitp dinh hudng va danh gia cac chién
luoc phat trién vaccine NmB tai Viét Nam trong tuong lai.

IL. VAT LIEU VA PHUONG PHAP

2.1. Nudi cAy va phén 1ap N. meningitidis tir miu
bénh phim

Mau bénh phr?im la dich nhﬁy hong hodc dich nao tiy
duogc thu tai cac doanh trai quan doi trén mot s6 tinh mién
Bic Viét Nam, cu thé 1a Bic Giang, Thai Nguyén, Vinh
Phuc, Ha Noi va Hai Phong, tir nim 2009 dén 2017 (Bang
1). Phuong phap lay, bao quan, xir Iy miu bénh pham va
thu thép s6 liéu 1am sang duoc thuc hién theo cac chuén
thuong quy. Vi khuén N. meningitidis dugc phan 1ap trén
mai trudng thach mau 5%, 0 qua dém & 37°C c6 bo sung
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5% CO, va > 50% d6 4m. Chuing thuan sau phan 1ap dugc
dinh danh trén may Vitek 2 Compact (bioMerieux, Phap)
bang phuong phap hoa sinh tiéu chuén.

2.2. Tach chiét DNA tong s6 vi khuin N. meningitidis

Mau vi khuan duge giit trong NaCl 0.9%, b6 sung
thém dém chiét (4% SDS, 10 mM EDTA, 10 pl Proteinase
K) va tron déu bang may vortex. Hon hgp miu dugc u &
60°C trong 2 tiéng, chiét hai 1an v&i Phenol: Chloroform:
Isoamyl Alcohol (25:24:1) va mét lan v&i Chloroform:
Isoamyl Alcohol (24:1) theo ty 1& 1:1. DNA téng sb sau
dé dugc tia qua dém vdi isopropanol, ti I¢ tuong duong.
Tua DNA duoc rira hai 1an vé6i ethanol lanh 70% sau dé
ly tam trong diéu kién chan khong v6i may miVac trong 3
phut dé loai hét ethanol. DNA téng sb sau d6 duoc hoa lai
vao dém TE va bao quan ¢ -20°C.

2.3. Pinh danh va xic dinh type huyét thanh ciia
cac chiing N. meningitidis bang phwong phap PCR

Két qua dinh danh trén may Vitek 2 Compact dugc
khing dinh lai bang phuong phap PCR sir dung hai cip
mdi ddc hiéu loai cho N. meningitidis 1a ctrA [8] va sodC
[9] theo quy trinh goi ¥ cta Trung tim Kiém soat va Phong
chéng bénh (CDC, M¥). Type huyét thanh cua cac ching N.
meningitidis d phan lap duoc xac dinh bang phuong phap
PCR sir dung hai cip mdi dic hiéu allele synD va synE [10].

2.4. Khuéch dai va giai trinh tu gen porA va fHbp
cuia cac ching N. meningitidis phan lap dugc

Trinh ty cac cip mdi dic hiéu va quy trinh PCR ding dé
khuéch dai toan bo viing ma hoa protein ciia gen fHbp (895
bp) dugc tham khao theo tai liéu huéng dan ciia Trung tim
Kiém soat va Phong chong bénh (CDC, M¥) [11] véi mot
s6 chinh stra. Phan tmg PCR duoc tién hanh ¢ thé tich 25
ul str dung DreamTaq Master mix (Thermo Scientific); 50
ng DNA khuén; 20 pmol mdi xudi CDC3UNI va 30 pmol
moi ngugc CDCSUNI. Phan tng PCR dugc thuc hién theo
phuong phép touchdown, cu thé 95°C trong 5 phit; 30 chu
ki: 94°C trong 1 phut, 65°C trong 1 phut (sau mdi chu ki
giam 0,5°C), 72°C trong 1 phit; 15 chu ki: 94°C trong 1
phat, 50°C trong 1 phut, 72°C trong 1 phut; cudi cung 72°C
trong 2 phiit va giit may & 4°C sau khi két thuc chu trinh.
San phém PCR dugc dién di kiém tra trén agarose gel 1%
trude khi tinh sach va gl giai trinh tu hai chiéu st dung
cip mdi CDC3UNI/CDC5UNI tai Han Québc (Macrogen).

2.5. Xir Iy s6 liéu

Trinh ty cac chudi nucleotide dwoc phan tich biang phan
mém Chromas (Technelysium, Uc). So sanh ddi chiéu gitra
cac trinh tu nucleotide trong nghién ctru nay vdi cac trinh
tu nucleotide tir ngan hang gen dugc thuc hién bang phan
mém BioEdit v7.2.6.1. Quan hé ngudn gdc phat sinh ching
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loai ctia cac mau dugc phén tich bang phan mém MEGA7
[12], theo phuong phap tdi da twong ddng (maximum
likelihood) véi muc tin cdy bootstrap 1000.

III. KET QUA VA BAN LUAN

3.1. Két qua dinh type huyét thanh cua cac chiing
N. meningitidis phan 1ap dugc & mién Bic Viét Nam

Két qua dinh type huyét thanh cia 19 miu N.
meningitidis trong nghién ctru nay cho thiy trong nhirng
nim gan dy, & d6i tuong thanh nién 19 — 25 tudi, type

huyét thanh luu hanh phd bién & mién Béc Viét Nam 1a
type B, chiém 73,7% (14/19) tong s6 mau thu duoc trong
nghién ctru nay (Bang 1). Serogroup con lai la nhém C,
chiém 26,3% (5/19) tong s6 mau thu dugc. Trong s6 19
méu thu dugc trong nghién ctru nay, khong thiy xuét hién
serogroup A, W, X va Y. Két qua thu duoc phu hop véi
céc cong bd gan day tai My [6], Chau Au [13] va Uc[14],
theo d6 NmB 1a type huyét thanh gay bénh chu yéu trong
nhdm cac chung N. neisseria gy bénh & thanh thiéu nién
dang Iuu hanh tai cac khu vuc nay.

Bing 1. Danh sdch cdc chiing N. meningitidis cung cdp trinh tw gen fHbp cho phén tich quan hé di truyén va

nguon goc xudt xw trong nghién ciru nay

Ky hiéu Pia diém thu Niam fHbp
mau mau phan lap Serogroup N -
Allele® Peptide® | T\ nom da hinh
Novartis®

Ngoc Vinh Phuic 2009 B X X X
1237C Hai Phong 2012 C 17 19 2/3
37C Hai Phong 2012 B 17 19 2/3
40C Hai Phong 2012 C 17 19 2/3
14156 Ha Noi 2014 B/C 17 19 2/3
14155 Ha Noi 2014 C 17 19 2/3
14072 Bic Giang 2014 B X X X
14075 Bic Giang 2014 B X X X
14089 Bic Giang 2014 B X X X
14196 Thai Nguyén 2014 B 14 7 3
14157 Ha Noi 2014 C 17 19 2/3
1513 Ha Noi 2015 B X X X
1532 Ha Noi 2015 B X X X
16406 Ha Noi 2016 B X X X
16408 Ha Noi 2016 B X X X
16416 Ha Noi 2016 B X X X
17084 Ha Noi 2017 B 14 7 3
17088 Ha Noi 2017 B 14 7 3
17090 Ha Noi 2017 B 14 7 3

a, b, c: Két qua dinh danh ddi chiéu trinh tw DNA theo hé
phan loai allele, trinh ty protein theo h¢ phan loai peptide
va nhom da hinh Norvatis tai ngan hang dir licu PubMLST

(Oxford, Vuong qubc Anh)

x: trinh ty m&i chua dugc dinh danh allele
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3.2. Phan tich trinh tw gen fHbp ciia cac chiing V.
meningitidis

Cac trinh ty nucleotide cia ving ma hoéa gen fHbp tur
19 chung N. meningitidis thu dugc tir két qua lap rap hai
chiéu giai trinh ty sir dung cip mdi CDC3UNI/CDC5UNI
trong nghién ctru nay duoc sir dung dé truy cip vao ngan
hang dir liéu kiéu gen ctia Neisseria spp. (https://pubmlst.
org/neisseria/). Két qua dinh danh trinh tu nucleotide,
cling nhu trinh tu axit amin suy dién ciia ving ma hoa
gen fHbp tur 19 ching N. meningitidis dugc trinh bay nhu
trong Bang 1. Theo d0, da sé vi khuin nio mé cau dang
lwu hanh 6 mién Bic Viét Nam thu duoc trong nghién ctru
nay mang allele 17 (6/19 miu, 31,6%), tiép d6 1a allele 14
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(4/19 mau, 21,1%) cua locus fHbp. 9/19 mau thu dugc con
lai (47,3%) mang bién di di truyén méi, chua dwoc dinh
danh. Két qua ddi chiéu trinh ty axit amin suy din ciing
cho thiy da sb vi khudn nio mé ciu hién dang luu hanh
& mién Béc Viét Nam biéu hién nhém da hinh 2/3 hodc 3
(lan luot 1a peptide 19 hodc 7) cua protein fHbp. Day l1a
nhing trinh ty d& duogc chi ra c6 dap ung mién dich véi
vaccine 4CMenB (Bexsero) cuia Norvatis hién da dugc
FDA cap phép & M§. 47,3% s6 mau thu dugc con lai (9/19
mau) mang bién di méi chua duge dinh danh. Phén tich so
sanh trinh ty chudi axit amin suy dién cua cic chung Viét
Nam véi cac doan peptide tir ngan hang dir licu PubMLST
duogc trinh bay nhu ¢ Hinh 1.
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Hinh 1. So sanh trinh tyr axit amin ctia protein fHbp ctia cac ching N. meningitidis luu hanh tai mién Béc Viét Nam
v6i cac trinh tu fHbp truy cap tir ngan hang dir liéu PubMLST kiéu gen ciia Neisseria spp. (19: Peptide 19, P19:
PEPTIDEfragment Pasteur 19, P7: PEPTIDEfragment Pasteur 7)
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Str dung phan mém MEGA7, biang phuong phap tdi
da twong ddong voi hé sb tin cdy bootstrap 1000, két qua
da hinh di truyén va quan hé phat sinh cua cac ching N.
meningitidis tai mién Béc Viét Nam dya vao trinh ty axit
amin cua protein fHbp véi cac trinh ty peptide dai dién cac
phan ho mién dich cia fHbp trén thé gidi dugc trinh bay
nhu ¢ Hinh 2. C6 thé thiy rd cac chung N. meningitidis &
mién Béc Viét Nam phan thanh 4 nhom da hinh di truyén
o rét, voi 4 mau Ngoc, 16406, 16408, 16416 tap trung
thanh mot nhanh riéng khéc biét ro rét (Nhom 1) véi cac
chiing con lai ctia Viét Nam, ciing nhu cac chudi peptide
d3 biét cua protein fHbp tai ngan hang dit liéu PubMLST.
Cac mau con lai ciia Viét Nam phan thanh 3 nhém nho,
trong 6 Nhom 2 (gom cac chung 37C, 40C, 1237C,
14155, 14156, 14157) thé hién muc do twong dong 100%

1513
1532

40

14075
14072
14089
fHbpPeptide19

v6i doan peptide Pasteur 19, thudc nhoém da hinh 2/3, cta
protein fHbp. Tt ca cac chung thudc serotype C thu duoc
trong nghién ctru nay déu thugc nhom noéi trén. Nhom 4
(gém cac chung 14196, 17084, 17088, 17090) tap trung
xung quanh doan peptide Pasteur 7, thuéc nhom da hinh
3, cua protein fHbp, mirc d6 twong dong 100%. Cac ching
1513, 1532, 14072, 14075 va 14089 tap trung thanh mot
nhom riéng, Nhém 3, ¢6 quan hé di truyén gan véi doan
peptide Pasteur 7. Trong nhom, riéng ching 14072 thé
hién bién di di truyén so v6i cac chiing con lai. Co thé thy
trinh tw cac chudi axit amin ctia protein fHbp tir cac chung
N. meningitidis & mién Bic Viét Nam tip trung thanh 4
nhom 10 rét, tuy vy muic do bién di di truyén gilia cac
nhom la khong qua 16n.

17088
17090
17084
fHbpPEPTIDEfragPasteur7
14196

Nhom 4

Nhom 3

14157
fHbpPEPTIDEfragPasteur19
37C

40C Nhom 2

100

1237C

14155

14156
16408
16406

Nhom 1

—
0.050

16416
Ngoc

100

Hinh 2. Pa hinh di truyén va quan hé phat sinh ching loai gitra cac ching N. meningitidis & mién Béc Viét Nam véi

céc phan ho mién dich theo thanh phan axit amin cua protein fHbp phan tich bang phdn mém MEGA?7, theo phuong

phap tbi da twong ddng. Pon vi chiéu dai cac nhanh 1a

3.3. Méi quan hé di truyén phat sinh chiing loai
ciia cac chiing N. meningitidis tai mién Bic Viét Nam

Moi quan hé di truyén cua cac chung N. meningitidis
tai mién Bic Viét Nam dugc danh gia dua trén trinh tu
mi hoéa protein ciia gen fHbp, st dung phuong phap tbi

s0 axit amin sai khéc trén tong so axit amin so sanh.

da twong dong cua phan mém MEGA7 véi hé sé tin cay
bootstrap 1000, duge trinh bay ¢ Hinh 3. Theo do, tong
quan c6 thé thiy cac ching nio md cau & mién Bic Viét
Nam trong nghién ctru nay phan thanh hai nhom 8 rét,
Nhom 1 gém cac chung 16406, 16408 va 17088. Nhom
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2 ¢6 thé chia thanh 2 phan nhém nho, mot nhanh gdm 2
chung 14155 va 14157, con lai 1a phan nhom 16n Nhoém
3, chia thanh cac phan nhanh nho. B¢ dai cac nhanh cua
cay phat sinh chung loai dugc dung theo ty 1€, don vi la

mdi sai khac nucleotide & mot vi tri. Mot cach truc quan,
¢6 thé nhan dinh ngoai su sai khac rd rét gilta cac nhom,
cac chiing trong tig nhom thé hién mic d6 dong nhat di
truyén twong ddi cao.

10017084 ) 7
74 _|14196

40 17090

_I_ ngoc
g2 1 16416

24 14156

—— 14155
— 14157

40C
37C

1237C Nhom 3

249 1532
%4 1 14075
14089

Nhom 2

1513
100 ¥ 14072

17088

B

16408 |Nhom 1
35| 16406

Hinh 3. Quan h¢ di truyén phat sinh chung loai giita cac chung N. meningitidis theo thanh phan nucleotide ciia gen
fHbp phan tich bang phan mém MEGA?7, theo phuong phap ti da twong dong. Pon vi chiéu dai cac nhanh 1a sb sai
khac nucleotide trén téng sé nucleotide so sanh

IV. KET LUAN

GenfHbp 12 mot trong sb it cac gen ma hoa cho cac
protein bé mit quyét dinh tinh khdng nguyén vo cia
vi khuén N. meningitidis serotype B (NmB) hién dang
duoc nghién ciru nhu 1a dich vaccine tiém niang. Két qua
nghién ctru dic diém gen fHbp ctia 19 ching vi khuan N.
meningitidis thu tai mot s6 doanh trai quan doi ¢ mién
Bic Viét Nam cho thay cac chung N. meningitidis hién
dang luu hanh tai mién Bic Viét Nam thé hién tinh déng
nhit kha cao vé mat di truyén. Vé dic tinh mién dich,
tat ca cac chung serotype C thudc nhom da hinh 2/3 cua
protein fHbp, trong khi d6 khong c6 ching nao thudc
serotype B thudc phan nhém mién dich nay. Serotype
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B thé hién mirc d6 da dang di truyén cao hon, phan bd
thanh 3 cum, trong d6 1 cum thudc nhém da hinh 3 cia
protein fHbp va 1 cum c6 murc bién di di truyén gan giii
v6i phan nhom mién dich nay. Pang cha y 1a 3 ching
NmB 16406, 16408 va 16416 phan 1ap tai Ha Noi trong
nam 2016 thé hién dic diém di truyén riéng, cum thanh
mot nhom véi chung NmB Ngoc phan 1ap tai Vinh Phac
nam 2009, phan biét han voi cac ching con lai, khong
nam trong cac phan ho hodc cidc nhom da hinh mién dich
da biét cua protein fHbp. Day c6 thé 1a dai dién ciia mot
nhom mién dich riéng can dugc quan tim nghién ctru sdu
hon ¢ Viét Nam.
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