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PAT VAN PE

Bénh Tay chan miéng (TCM) la bénh truyén nhiém, thuong gap & tré nho dudi
5 tudi. Bénh lay chu yéu qua duong tiéu hda, ngudn lay chinh tir nude bot, phong
nuéc va phan cua tré nhidm bénh. Biéu hién 1am sang néi bat caa bénh 14 tén thuong
da, niém mac dudi dang phong nudc tai vi tri nhu niém mac miéng, long ban tay, ban
chan, méng, gdi. Phan Ion cac truong hop mac bénh dién bién khoi tu nhién, tuy
nhién c6 thé xuat hién mét s6 bién chirng nguy hiém nhu viém ndo-viém mang néo,
viém co tim, bién chizng than kinh, phd phoi cap ... dan dén tir vong néu khong phét
hién va xtr tri kip thoi.

Tur nhitng ndm 90 ciia thé ki XX, TCM di trg thanh bénh phé bién ¢ khu vuc
Chéau A Théi Binh Duong va tré thanh van dé y té duoc quan tam. Nhiéu vu dich 16n
nhé d3 duoc ghi nhan tai cac qudc gia nhu Trung Qudc, Thai Lan, Singapore, Viét
Nam, Pai Loan...Tac nhan gay bénh TCM thuoc nhdm vi rat duong ruét (VRDR).
Trong d6, EV-A71 la tic nhan VRDBR chinh gy bénh va dugc quan tim hon do ca
nhiém thuong kém bién chiing nang, c6 thé dan téi tir vong. Bénh canh do, cac vu
dich TCM quy mé Ién do CV-A16 va CV-A6 di xay ra trén thé gisi voi ca bénh
nang. Mot sé coxsackie A khac, coxsackie B va vi rat echo. .. ciing 1a cin nguyén giy
bénh. Phan 16n cac nghién ctu khoa hoc tap trung trén tdc nhan chinh EV-AT71,
nghién ctu vé& cac VRDR khéc van con han ché. Cong bé vé VRDR nay da phan
dung o ty 1 phét hién can nguyén gay bénh. Vay cau hoi dat ra: dic diém dich té,
dic diém di truyén phan tir cia cin nguyén VRDR “ngoai EV-A71” gay bénh
TCM la gi? Mot “buc tranh” toan dién vé cac tac nhan gay bénh TCM ngoai EV-
A71 bao gom cac nghién ciu vé dic diém dich té hoc phan ti, dic diém di truyén
phan tir caa can nguyén VRDR “ngoai EV-A71” gay bénh 1a hét sirc can thiét, gop
phan hiéu rd hon vé tac nhan, hd tro céng tac phong, chéng bénh. Chinh vi vay,
ching t6i tién hanh dé tai “Nghién citu sw lwu hanh va dic diém phan ti cia
mét sé vi rat coxsackie va echo ¢ tré em nghi méac Tay Chan Miéng tai Mién

Bdc Vigt Nam, 2008-2018” véi muc tiéu cy thé nhu sau:



Muc tiéu 1: Xéac dinh dic diém luu hanh cta cdc VRPR & tré em mac TCM
tai mién Bic Viét Nam, giai doan 2008-2018

Muc tiéu 2: Phén tich dic diém phan tr ving gen VP1 caa mot sé tac nhan
VRBR coxsackie va echo ¢6 sy Ivu hanh ndi tréi hoac méi ndi trong giai doan nghién
cuu gém CV-Ab6, CV-Al6, CV-Al10, CV-A2, CV-A4, E-18 va CV-A24.



CHUONG | - TONG QUAN TAI LIEU

1.1. Lwoc s phat hién bénh Tay chan miéng

Bénh Tay Chan Miéng (TCM) lan dau tién dugc mo ta tai Canada va New
Zealand nam 1957. Bénh dugc dat tén la bénh Tay Chan Miéng boi Thomas Henry
Flewett (1960) sau mot vu dich & Anh nam 1959 véi tac nhan dugc xac dinh la
coxsackie A16 (CV-A16) [24]. Sau d6, bénh TCM xuat hién phd bién & nhiéu quéc
gia nhu Trung Quéc, Phap, Thai Lan, Viét Nam, Singapo... [4,5, 7, 9, 97, 142, 187].
Vi rat duong rudt (VRDBR) dugc xem la tac nhén gay bénh, trong d6 VRDR loai A
gom enterovirus A71 (EV-AT71), coxsackie A6 (CV-AB), coxsackie A16 (CV-A16),
coxsackie A10 (CVA-10) la c4c tac nhan luu hanh gay bénh noi troi.
1.2. Pic diém bénh hoc ciia bénh Tay chan miéng
1.2.1. Bénh Tay chin miéng

Hau hét ca bénh TCM khong c6 dau hiéu 1am sang hoic & thé nhe. Ty 1&
nho lién quan dén hoi chiung 1am sang dién hinh. Qua trinh bénh Iy c6 thé chia lam
4 giai doan. Cu thé nhu sau [2]:

e Giai doan i bénh: 3-7 ngay ké tir khi nhiém. Trong giai doan nay tré van binh
thuong va thuong khéng cd triéu chung.

e Giai doan lay truyén: 1-2 ngay dén vai ngay trudc khi phét bénh. Bénh biéu
hién manh nhat trong tuan dau, cé thé kéo dai dén vai tuan sau do, tham chi ca
sau khi bénh nhan hét triéu chitng. M6t sé triéu chimg dién hinh nhu: sét nhe,
mét moi, dau hong, biéng an, tiéu chay vai lan trong ngay.

e Giai doan toan phat: C6 thé kéo dai 3-10 ngay vai cac triéu ching dién hinh
nhu: loét miéng, phat ban dang phong nudc tai cac vi tri 1ong ban tay, long ban
chan, géi, mong; tn tai trong thai gian ngén (< 7 ngay) sau do co thé dé lai vét
tham, rat hiém khi loét hay boi nhiém. Ngoai ra tré co thé sét nhe va non. Néu
tré sot cao va nodn nhiéu dé din dén nguy co bién ching. Mot s6 bién chung co
thé xuat hién nhu: bién ching than kinh, bién ching tim mach (viém co tim,
suy tim), bién chiing ho hap (viém phoi, phi phoi).

e Giai doan lui bénh: Dién ra sau giai doan toan phat 3-5 ngay


https://en.wikipedia.org/wiki/Thomas_Henry_Flewett
https://en.wikipedia.org/wiki/Thomas_Henry_Flewett

- Treé hdi phuc hoan toan. Néu c6 bién chung s& trg thanh thé téi cap: Bénh
dién tién rat nhanh, c6 céc bién chirng nang dan dén tir vong.

- Vi rat ¢6 kha ning dao thai qua phan trong vong 2-4 tuan, cé biét c6 thé
Ién t&i 12 tuan sau nhidm. Vi r(t ton tai, nhan 1én ¢ trén duong hé hap trén

va dao thai qua dich tiét tir hong hau trong 2 tuan. Vi rit ciing c6 thé c6

nhiéu trong dich tir nét phong nudce, vét loét caa bénh nhan.

Hinh 1.1. Pic diém cia bénh TCM dién bién theo thoi gian [88]
Ghi chd
A. Néit sd:n trén tay va ban chan vao ngay thi nhat
B. N(?t san va mun nudc tai Vz tri tay, chan va mi¢ng vao ngay thi 3
C. Ton thuong dang phuc hoi vao ngay thir 15
1.2.2. Phan logi d¢ lim sang bénh Tay chin miéng
Theo quyét dinh sé 1003/QD-BYT nim 2012 cua Bo Y té, bénh TCM chia
thanh 4 cap do 1am sang dua trén dau hiéu va triéu ching [2]:
e P 1: Chi loét miéng hoic ton thuong da
e Do 2: Chialam d6 2ava 2b
- Do 2a: C6 mot trong cac dau hiéu: Bénh sir co giat minh duéi 2 1an/30
phat va khong ghi nhan IGc kham. Sét trén 2 ngay, hay sét trén 39°C, non,
lr dir, kho nga, quay khoc vé cé.

- Do 2b: C6 dau hiéu thuoc nhém 1 hoac nhom 2



* Nhém 1: C6 mét trong céc biéu hién: Giat minh ghi nhan lic kham, bénh six
c6 giat minh > 2 1an/30 phat, bénh st ¢d giat minh kém theo mot dau hiéu sau nhu
ngt ga, mach nhanh >130 lan/phat (khi tré nam yén, khéng sot).

* Nhém 2: CO mét trong cac biéu hién: Sét cao > 39,5°C (do nhiét d6 hau
mon), khong dap wng véi thudce ha sbt, mach nhanh >150 lan/phat (khi tré nam yén,
khong sot), that diéu: run chi, run nguoi, ngdi khéng ving, di loang choang,
rung giat nhan cau, lac mat, yéu chi hoic liét chi, liét than kinh so: nuét sic,
thay doi giong noi...

e P 3: Co cac dau hien: mach nhanh >170 lan/phut (khi tré nam yén, khong sot),
mot s6 truong hop c6 thé mach cham (d4u hiéu rat niang), va md hdi, lanh toan
than hoac khu tru ...

e D) 4: CH mot trong cac dau hiéu: Séc, pha phdi cap, tim tai, SpO2 < 92%,
ngung tha, thd nac.

1.2.3. Bién chirng ning ciia bénh Tay chin miéng

Bién chung than kinh, hd hap va tuan hoan 1 cac bién chirng thuong gap cua
bénh TCM. Theo T6 chac Y té thé gi¢i (TCYTTG) nam 2011, bién chung cta bénh
thuong xay ra sém trong 24-72 gid. Céc bién chiing c6 thé dan dén tir vong. Tly
thudc vao tac nhan gay bénh, thoi gian dién ra bién chiing cé thé khac nhau. Vi dy:
tac nhan EV-A71 c¢6 xu huéng gay ra bién chirng than kinh trong giai doan cip nhung
CV-A16 khong c6 ¢ dic diém nay. Khoang 10%-30% s trudng hop nhap vién trong
cac vu dich TCM do EV-AT71 tai chau A tién trién dén bién chang than kinh (viém
n&o, viém mang néo, liét mém cap (LMC) [67, 81, 206]. Ton thuong viém nio trong
TCM do EV-A71 thuong khu trd tai viing mang néo-trung khu hd hap tuan hoan nén
tré thuong biéu hién bénh canh suy hé hap tuan hoan sau tén thuong than kinh nhung
it c6 biéu hién réi loan y thirc nang hoic khdng cé roi loan y thuac [41]. Ngoai ra,
TCM ciing c6 thé gay nhiéu bién chimg khac nhu viém phdi, suy hd hip, phu phoi
cap, viém co tim, ting huyét &p, suy tim, truy mach...Bénh ning thuong cé bién

chung than kinh chi sau vai gio c6 biéu hién suy hd hap tuan hoan [184].



1.3. Pic diém dich t& bénh Tay chan miéng va tac nhan gay bénh chi yéu
1.3.1. Puwong truyén va yéu té tic dong

TCM chu yéu lay truyén theo duwong tiéu hoa véi ngudn lay chinh do tiép xc
truc tiép véi cac dich cua co thé nhu nudc bot, phong nudc, phan caa ngudi nhidgm
bénh hozc mang mam bénh khdng c6 triéu ching. Kha ning 1y cao nhat dién ra trong
tuan dau cua bénh. Nhiéu nghién ctru di chi ra dic diém caa bénh TCM phu thudc
vao céc yéu td: lra tudi, thoi gian trong nim, viing mién, diéu kién sinh hoat...

Tré dudi 5 tudi 1a d6i twong bi anh huéng nhiéu nhat, thuong gap ¢ tré nam
nhiéu hon tré nir [78]. Két qua nghién ciru cua tac gia Bending J.W. va Fleming D.M.
(nam 1994) cho thay hau hét bénh nhan nhiém bénh c6 d6 tudi tir 1 dén 4 tudi séng &
mién trung hoic mién nam nuéc Anh va xa Wales [33]. Nghién ctu cua J. Wang va
cs giai doan 2012-2016 tai Thuong Hai (Trung Qudc) hay cia Wang tai Tring Khéanh
(Trung Quéc) tir 2013-2018 ciing chi ra do tudi nhiém bénh chu yéu 1a 1-3 tudi (trung
binh 14 2,15), ty 18 méc theo gigi tinh nam/nix 12 1,8:1 [178, 180]. Mot s6 yéu té khéc
c6 thé tac dong 1am tang kha nang lay truyén va bing phat dich nhu mat do dan sb
cao, khdng gian sbng chat choi, diéu kién vé sinh kém, thiéu nha vé sinh, thiéu hoic
khong c6 nude sach phuc vu sinh hoat hang ngay.

Cac ca bénh nho I¢ va cac vu dich cua bénh TCM dién ra rai rac quanh nam,
khip moi noi véi didu kién khi hau khac nhau. Tai Thai Lan, nghién ciru cua tac gia
Samphutthanon chi ra bénh c6 thé xay ra bat ct thoi diém nao trong nam, dinh dich
roi vao mua mua va lanh. Nguoc lai, nghién ciru cua Wang tur 2013-2018 tai Trung
Khéanh (Trung Qudc) lai cho thay dinh dich dién ra vao mla xuan va hé [154, 180].
Phan tich cua tac gia Onozuka va Hashizume vé anh huong cua nhiét 4o, do am dén
ty 1& mac bénh tai Nhat Ban cho thay d6 tudi dudi 4 c6 ty Ié mic cao nhat, s6 ca mac
bénh tang trung binh 11,2% (95% CI: 3,2-19.8) khi nhiét d6 tang trung binh 1°C/1
tuan, s6 ca mic tang trung binh 4,7% (95% CI:2,4) khi d6 am tang 1% [134].



1.3.2. Tinh hinh dich té bénh Tay chén migng trén thé gigi va nguyén nhan gay
bénh chii yéu

Bénh TCM dugc mé ta lan dau tai Toroto (Canada) nim 1957 [152]. Mot
sb vu dich da duoc md ta nhirng nam cua thap nién 70-80 nhu tai My (1972-1977),
Uc (1972-1973, 1986), Thuy S§ (1973), Bungari (1975), Hungary (1978), Phéap
(1979)...Trong céc vu dich nay, EV-AT71 la nguyén nhéan chinh gay bénh [37, 124,
184].

Trong hai thap ky qua, nhiéu dot bung phét dich TCM di duoc béo céo, dic
biét tai khu vuc Thai Binh Dwong gdm Trung Quéc, Nhat Ban, Pai Loan... Tai Trung
Quéc, theo béo céo cua TCYTTG, TCM da bung phat thanh dich tai thanh ph Lam
Nghi (Son Péng) tir thang 3-5/2007. Riéng ngay 22/5/2007, qudc gia nay ghi nhan
1149 ca méc, 84,4% s bénh nhan 1a tré dudi 5 tudi. S6 ca bénh niang véi cac triéu
ching nhu sot, c6 bién chang than kinh 1a 11 ca (0,9%) trong d6 3 tré duéi 3 tudi
(0,3%) da mét trong vu dich [184]. 61459 ca TCM dugc phat hién tir 1/1/2008-
9/5/2008, trong d6 c6 36 truong hop tir vong. Riéng ngay 5/5/2008 da c6 4496 ca
méc, 22 ca tir vong [183]. 5 tinh cd s6 ca mic cao nhat trong vu dich gdm Quang
Poéng (11374 ca), An Huy (9235 ca), Chiét Giang (6134 ca), Son Pong (4566 ca) va
Ha Nam (3230 ca) [184]. 92% tng s6 ca mac |1a bénh nhan dudi 5 tudi, 54,5% s6 ca
duoc xéac dinh 1a do EV-AT71 gay ra [184]. Nam 2009, tai Trung Quéc dai luc s6 ca
méc 1én t&i con s6 ky luc 1155525 ca véi 13810 ca bénh nang (1,2%) va 353 ca tir
vong (0,03%). 93% s trudng hop nay 13 & tré dudi 5 tudi, 75% sb ca dudi 3 tudi.
EV-A71 la nguyén nhan gay ra 41% sb ca mac, 81% s6 ca bénh nang va 93% sé ca
tir vong [184]. Thang 7/2018 c6 377629 truong hop mac, s truong hop tir vong ting
27% s0 vai cling ky nam 2017, nang tong s6 ca bénh TCM ciia Trung Qudc tinh tir
dau niam 1én >1000000 ca. Tir nam 2011, bén canh EV-A71 va CV-Al6, tac nhan
CV-A6 ndi I&n va nhanh chéng chiém wu thé tré thanh typ vi rat gy bénh chu yéu
tai mot s6 dia phuwong nhu Thuong Hai (2011-2013), Quang Pong (2013), Truong
Xuan (2013), Béc Kinh (2013, 2015)...[68, 97, 110, 191].



Tai Pai Loan, TCM duoc dua vao hé théng giam sat trong diém tir nim 1998
do su lay lan phd bién cua bénh. Trong 9 thang (3-12/1998), quéc gia nay ghi nhan
129106 ca méc, 405 trudng hop nang, 78 ca tir vong véi hai dinh dich vao thang 6 va
thang 10 [42, 184]. Cac ca bénh nang hau hét ¢ tré dudi 5 tudi. EV-A71 duoc Xac
dinh 12 nguy@n nhan chinh gay bénh. Hai nam 2000-2001, qudc gia nay xay ra hai vu
dich nho vai nguyén nhéan chinh a do EV-A71 va CV-Al6. Trong 7 nam (1998-
2005), sb ca bénh ning hiang nam dao dong 35-405 ca, trong d6 93% truong hop la
tré dudi 4 tudi, 75% dudi 2 tudi, ty 1é mac theo gigi tinh nam/nix 1a 1,5:1 [184].

Tai Nhat Ban, tor nam 1981, TCM duoc dua vao chuong trinh giam sat cua
NESID theo luat giam sét cac bénh truyén nhiém Nhat Ban véi trén 3000 diém lay
mau ¢ dinh tai phong khdm nhi khoa va bénh vién. Mot s6 vu dich 16n ¢6 thé ké dén
vio cac nim 1973 (3196 ca), 1978 (36301 ca), 2000 (205365 ca) va 2003 (172659
ca). EV-A71 1a nguyén nhén gy ra dot bung phét dich vao nam 2000, 2003. Xap xi
90% sb ca mac c6 do tudi dudi 5. Tir ndm 2010 tré vé trudce, hai tac nhan EV-AT71 va
CV-A16 dugc coi la hai tdc nhan chinh gay bénh. Nam 2011, CV-AG la tac nhan
chinh di gay ra dich TCM I6n nhat tai Nhat Ban ké tir ndm 1981 véi chu ky 2 nim
[63, 65, 86].

Tai khu vyc Pong Nam A, cac vu dich cling duoc thuong xuyén ghi nhan.
Dich TCM do EV-A71 lan dau tién xuat hién trong giai doan 2-8/2006 tai Bruney Vi
1681 tré nhiém, 2 trong sé 3 trudng hop bénh ning da tir vong do bién chiing than
kinh [184]. Tai Malaysia, truong hop mac TCM phat hién dau tién tai tinh Sarawak
(nim 1997). Trong 2 thang (1/6/1997-30/8/1997) da ghi nhan 2628 ca mac. 39/889
tré nhap vién theo di bi viém ndo vo khuan hoic LMC. Sau nim 1997, dich TCM
XUt hién trén toan ban dao nay véi 625 tré nhap vién, 11 tré tir vong. Trong 7 nim
(1998-2005) da co6 2 vu dich xay ra vao nam 2000 va 2003 véi tdc nhan chinh la EV-
AT71. Tiép dén c6 thém hai vu dich vao nim 2006 va nim 2008/2009 [184]. Nam
2018, ca nudc co 76776 truong hop mic, ting hon so véi nam 2017. T4t ca cac tinh/
thanh phé cua Malaysia déu ghi nhan c6 su gia ting s6 ca mic TCM trong d6 tinh

Selagor ¢4 s6 ca mac nhiéu nhat voi 21282 ca [148]. Singapo dwa bénh TCM vao



giam sat trong hé théng y té tir thang 10/2000. Pay ciing 1a thoi diém (9-10/2000)
xay ra vu dich TCM Ién vai 3790 ca mac, 3 trudng hop tir vong. 73% s6 mau phan
tich c6 két qua EV-AT71 1a nguyén nhan gay bénh. Trong 7 nim (2001-2007), két qua
giam sat tai nudc nay cho thay luong ca mac lan luot 12 16228 ca (2002), 15256 ca
(2005), 15282 ca (2006), 20003 ca (2007). Tré dudi 4 tudi co ty 16 mac cao nhat
(62,2%-74,5%). EV-A71 va CV-Al16 la hai tdc nhan gdy bénh chinh [184]. Tai
Campuchia, nam 2012 bung phat vu dich TCM do tac nhéan EV-A71 phan nhom C4
gay ra, co it nhat 54 tré tar vong [74]. Tai Théi Lan, hai dot bing phét dich vao nim
2012 va 2016 gay anh huong nghiém trong téi kinh té xa hoi. Trong do6, dot bung
phat dau tién vao nam 2012 1a dot dich 16n nhat trong mét thap ky (2002-2012) véi
45464 ngudi nhiém [176]. Nam 2018, bo y té Thai Lan cdng bd hon 70000 truong
hop mic, 3 truong hop tir vong, hau hét cac ca nhiém bénh déu la tré dudi 5 tudi [94].

Year
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Hinh 1.2. Dich TCM tai c4c nwéc thudc khu vec Chau A Thai Binh Dwong,
giai doan 1965-2015 [91]

Ghi chu:
e : Dot biing phat diroc bao cao = : Mutc do luu hanh cua bénh TCM
»: Thoi diém TCM bdt dau duoc <a : Tac nhan gay bénh vén duoc xdc dinh ngay

giam sat hang ndam tai nudc sé tai ca khi khéng co vu dich bung phat
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Péi voi cac nuéc thuoe khu vue Tay Thai Binh Duong, bénh TCM ciing duoc
ghi nhan nhung s6 liéu dich t& duogc luu lai khéng nhiéu. Hau hét trén hé thdng giam
st chi ghi nhan cac ca bénh nang va c6 bién chang. Tir nim 1965-2008, Ha Lan ghi
nhan 346 truong hop nhiém do EV-A71, trong d6 nim 2007 duge coi 1a dinh dich
véi 58 truong hop [155]. Tuong tu, nghién ctu tai Na Uy trong 2 nam (9/2001-
11/2003) véi 113 tré khoe manh dugc xét nghiém dinh ky va theo déi I1am sang tur ba
thang tudi téi 28 thang tudi cho thdy EV-A71 luu hanh trén dién rong, khong biéu
hién triéu ching. Tuy nhién, hé thong giam séat caa quoc gia nay EV-AT71 lai chi dé
cap dén céc ca nhap vién do viém ndo va TCM [184]. Nam 2011, Tay Ban Nha ghi
nhan TCM buing phét tai mot trung tam gitr tré tai Irun (thanh phd Basque). Trong 8
thang (4-12/2011) c6 99 ca mac déu la tré dudi 4 tudi, trong d6 25 ca ¢ trung tam giir
tré va 74 ca & cong dong. Trong 49 mau bénh pham xét nghiém, ty 16 CV-A6 1a 90%
va CV-A101a 7% [122]. Nam 2016, tai Phap ciling bao cao chi cd 59 truong hop bénh
nhi nang lién quan dén EV-A71 va EV-D68 [28].

1.3.3. Tinh hinh dich té bénh Tay chdn migng tai Viét Nam va nguyén nhan gay
bénh chii yéu

Bénh TCM thuc sy dugc xem 1a mbi de doa nghiém trong dén stc khoe cong
ddng tai Viét Nam khi dich bénh bing phét ca nudc vao nam 2011-2012 véi ty 1¢é ca
bénh ning va tir vong cao. TCM chinh thirc dugc dua vao hé théng bao cao thuong
quy theo quy dinh tai Thong tu sb 48/2010/TT-BYT ngay 31/12/2010 cua Bo Y té
[1]. V&i dic diém dia ly trai dai trén 15 vi d, khi hau da dang va bién dong giira cac
viing/mién 1a diéu kién thuan loi cho bénh dién ra tai Bic-Trung-Nam. Bén canh do,
th6i quen sinh hoat, méi trudng séng ¢ nhidu noi dic biét tai viing sau, ving xa con
han ché khién bénh xuat hién, phat trién nhanh chéng thanh vu dich néu khéng duoc
giam sat tot. Pbi twong mac bénh chir yéu tap trung vao nhom tré dudi 5 tuoi, dac
biét 1a tré dudi 3 tuoi [5-8, 17, 18].

Tai mién Bic Viét Nam, nam 2003 EV-A71/C4 chi dugc xac dinh trén mot
bénh nhan viém néo cap tinh [15]. Giai doan 2005-2007, EV-A71/C5 di duoc xac
dinh & 7 bénh nhan bi LMC. Nam 2008, 88 truong hop méc bénh TCM duoc béo cdo
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tir 13 tinh. Két qua phan 1ap tir 88 truong hop xac nhan cé 33 trudng hop (37,5%)
duong tinh véi VRBR, trong d6 9 truong hop (27,3%) la véi EV-AT1, 23 truong hop
(69,7%) voi CV-AL6 va 1 truong hop (3,1%) véi CV-A10. Khdng co truong hop
nghiém trong hoac tir vong nao duoc bao cdo [184]. Nam 2011, khi xay ra dai dich
TCM, khu vuc nay da ghi nhan 20529 ca méc, 3 trudng hop tir vong [6]. Nam 2012,
Bo Y té ghi nhan trén hé thong giam sat thuong xuyén cé 51618 truong hop mac
bénh, khéng c6 ca tir vong. Bénh xuat hién ¢ tat ca cac tinh/ thanh mién Bic, trong
d6 Hai Phong, Ha Noi ¢ sé mac cao nhat véi hon 3000 trudng hop mac/tinh. Ca
bénh xuat hién & nhidu nhdm tudi nhung nhiéu nhat & nhom dudi 5 (94,2%) [8].
Nghién ciru tai phong thi nghiém (PTN) Vi rtt duong rudt (Vién Veé sinh dich té
Trung wong) trong hai nim trén ciing cho thiy 1046/1642 (63,70%) mau bénh pham
c6 két qua duong tinh voi VRDR. Trong d6 gdm 534 mau (51,05%) dwong tinh véi
EV-AT71, 268 mau (25,6%) v4i CV-A6 va 166 mau (15,8%) véi CV-A16; 6% con lai
la cac VRPR khac. Hai ndm 2013-2014, 563/784 mau bénh pham (71,81%) cua bénh
nhan nghi mic TCM ¢ cac tinh mién Bic Viét Nam cho két qua duong tinh v6i
VRDR. Khi tién hanh dinh typ cho thdy 85 miu (15,1%) duong tinh véi EV-AT1,
152 mau (27,0%) voi CV-A6 va 199 mau (35,3%) véi CV-A16. 66 mau (11,7%) la
do cac tac nhan VRDR nhu CV-A10, CV-A12, CV-A24, cac vi rut echo...gay ra.
Nam 2013, EV-A71 va CV-AG la hai tdc nhan chinh gay dich. Nam 2014, CV-A16
lai tré thanh tac nhan ndi troi chiém 67,6% sé mau TCM, EV-AT71 giam manh chi
con 3,8% va CV-A6 duy tri ¢ ty 1€ 28,7% [18]. Nam 2015-2016, c6 424/546 (77,66%)
truong hop duong tinh véi VRDR. Két qua xac dinh EV-A71 lan luot chiém ty Ié
31,2% va 29,3%; CV-A6 chiém 58,7% va 33,6%; CV-A16 la 4,3% va 18,1%; CV-
A10 12 0,7% va 10%. Cac VRDR khac ¢ mirc d6 tan phat gdm CV-A4, CV-A5, CV-
A8, CV-Al4, E-6... Bénh xay ra ¢ hau hét cac thang trong nim, tap trung cao vao
mua thu dong. Tudi méc bénh tap trung chinh & tré tir 7-36 thang, cao nhat & tré tir
12-24 thang [10].

Tai Thanh phé H6 Chi Minh, 764 tré duoc chan doan miac TCM théng qua

chuong trinh giam sét trong diém nam 2005 tai bénh vién Nhi dong véi 96,2% sb
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truong hop c6 do tudi dudi 5. VRDR duoc phan 1ap tir 411 bénh nhan (53,8%). Trong
s6 d6 42,1% (173/411) s6 mau xac dinh la do EV-AT71 va 52,1% (214/411) mau la
CV-A16. Trong sé cac bénh nhan nhiém EV-AT71 ¢6 51 truong hop (29,3%) bj bién
chang bénh than kinh cap tinh va 3 truong hop (1,7%) da tir vong [138]. Trong 3 nim
2010-2012, s6 ca mac/tir vong qua cac nam lan luot 12 10128/6 ca (2010); 70261/145
ca (nam 2011); 75268/41 ca (nim 2012). Nhom tudi ¢6 ty 1é mac bénh va tir vong
cao la tré dudi 3 tudi. Tac nhan gay bénh chu yéu 1a EV-AT71 va c6 su thay dbi tir sub
genogroup EV-A71/C5 sang EV-A71/C4 [11]. Theo nghién ctru cia nhdm tac gia
DPoan Ngoc Minh Quén va cs tir 2013-2016, tai 20 tinh/ thanh phia nam ty I& nhiém
bénh/ttr vong dao dong 47989/21 truong hop (nam 2013), 55989/8 (nam 2014),
39217/5 (nam 2015), 30285/0 (nam 2016), tap trung chi yéu & nhom dudi 5 tudi
(95,7%) trong d6 91,7% la tré duéi 3. TAc nhan gay bénh TCM gay ra cic ca mic co
d6 1am sang tir 2b tré 1én cha yéu 1a EV-A71 (27,8% - 67,6%) va cac VRPR khac
(15,6% - 21,7%) [13].
1.4. Diéu trj va du phong bénh Tay chan miéng
1.4.1. Piéu tri bénh Tay chin migng

Hau hét cac ca bénh do TCM thuong nhe va tu hdi phuc. Tuy nhién, viéc chim
sc hd tro chuyén sau cé thé can cho bénh nhan bién chuang nang [3]. Hién chua c6
thudc diéu tri dac hiéu cho bénh TCM. Theo d6, myc tiéu diéu tri chi yéu 1a diéu tri
triéu chizng va cac bién phap diéu tri tich cuc dé duy tri chie ning séng di véi nhiing
truong hop nang, dic biét khi ¢6 dau hiéu suy tuan hoan, suy hd hap. Cy thé nhu ha
nhiét khi tré bi sét cao tir 38,5°C, can cho tré sir dung ngay thudc ha nhiét
acetaminophen (paracetamol), bu du nudc va dién giai, bé sung vitamin C, kém...,
diéu tri loét miéng, loét hong. Khi phat hién triéu ching viém ndo-viém mang nio
can dung thudc chdng co giat va chuyén Ién tuyén trén dé diéu tri chuyén sau. Bén
canh d6, cAn hudng dan cha me nhan biét nhitng diu hiéu nguy co cao & tré mac bénh
TCM nhu sét cao, li bi, nén 6i... dé dua tré dén co sy té Kip thoi. Theo doi ki cac
diu hiéu 1am sang chua c6 nguy co tir 1-2 ngdy hoic sau 1 tuan khi tré bit dau hoi

phuc. Néu tré cd cac dau hiéu ning hon hodc nhitng triéu chirng bat thuong, can dua
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tré téi vién ngay. Mot sé thube dang trong giai doan nghién ctu va thir nghiém 1am
sang da c6 dau hiéu tét cho viéc diéu tri hién nay nhu pirodavir, lactferrin, enviroxime
nhung Viéc dua cac thudc nay ap dung vao thyc té con han ché [158].

1.4.2. Phong bénh Tay chdn miéng

Nguyeén tic phong bénh va viéc phong bénh TCM tai co sé' y té ciing nhu ngoai
cong dong duoc hudng dan chi tiét tai quyét dinh s6 1003/QD-BY T ngay 30/03/2012.
Viéc ap dung cac bién phap phong ngira chuan, tranh tiép xuc voi ngudn lay, thuc
hanh rira tay sach, khir khuan bé mat, xir Iy chat thai, str dung 4o choang va ging tay
la bién phap quan trong dé han ché nhidm tring va lay lan dich bénh [2, 3].

Do tac nhan chinh gay bénh TCM 1a EV-A71, do d6 cac nghién citu Vé VAc
xin phong EV-A71 dic biét duoc tap trung nghién ciu. Mot sé loai vic xin don gia
phong tac nhan EV-A71 nhu vic xin giam doc luc, vac xin bat hoat, vac xin tai to
hop... Py déu la cac vac xin tiém nang nham muc tiéu kiém soat va ngin ngira bénh
TCM do EV-AT71 gay ra. Bon loai vic xin EV-A71 bét hoat cua Trung Quéc
(Sinovac, Bejiing Vigoo, CAMS) va Singapore (Inviragen) cting da dugc dua vao thu
nghiém. Hiéu qua 1am sang cua vac xin Trung Quédc di dugc danh gia trong céc thir
nghiém pha I11 v&i hon 30000 tré so sinh khoe manh va tré nho (6-35 thang tudi) tiém
hai liéu vic xin cach nhau 28 ngay. T4t ca ba loai déu bao dam an toan, dung nap tot
va c0 kha nang bao vé hon 90% cho bénh TCM do EV-AT71 gay ra. Tuy nhién, hiéu
gia khang thé thuong giam sau 6 thang va van c6 cac phan ang phu nhu sét, phan tng
tai vi tri tiém. CAc vic xin nay dd duoc cip phép va luu hanh tai Trung Qudc (nim
2015-2016) [101]. Vic xin dugc nghién ctiu ché tao dua trén cac chung phan lap C4
tai Trung Québc nhung di dugc chirng minh 1a ¢6 tac dung chéo véi cac kiéu gen EV-
A71 khéc luu hanh gy dich vao cac nam khéc trén toan cau nhu B1, B4, B5, C2, C4
va C5. Tuy nhién, van con mét vai thach thac déi vai viéc st dung vic xin EV-AT71
trén toan thé gisi, bao gdom kha ning ap dung d6i véi céc chung dai dich EV-AT71
khac nhau ¢ cac quoc gia khac nhau, yéu cau tiéu chuan quéc té vé san xuat va kiém
soat chat lwong VAc xin, tiéu chuan hoa cac phuong phap theo doi va phat hién nguyén

nhan gay bénh khac nhau. Do d6, viéc dua vac xin EV-A71 ra thi trudng van con la
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mot chang duong dai. Tai Viét Nam, mot loai vac xin TCM khang EV-A71 do tap
doan Medigen tai trg phat trién hién dang nghién ctru trién khai thir nghiém 1am sang
tai huyén Cai Lay (Tién Giang). Vic xin da gia d6i véi hai tac nhan CV-A6 va CV-
A16 hién dang dugc can nhic phét trién theo nhiéu hudng [3, 84, 104]. Bdi véi cac
typ VRPR khac hién chua c6 véc xin dac hiéu dé ching ngira.

1.5. Pic diém luu hanh ciia cdc tic nhan vi rat dwong rudt gay bénh Tay chan
miéng

EV-A71 la tac nhan chinh gay ra cac vu dich TCM. Déng thoi, typ vi rat nay
cling nguyén nhan chinh cta cac ca c6 bién chirng tram trong lién quan dén than kinh
trung wong va tur vong. Tuy nhién, cac vu dich TCM quy mé Ién do CV-Al6 va CV-
A6 xay ra hang nam trén khap thé gigi va van cd ghi nhan vé céc ca bénh nang. Ngoai
ra, sw chém noi ctia cac kiéu VRDR khac nhu CV-A10, CV-A4 va virus echo nhu E-
11, E-18... gay dich TCM, trong day c6 nhitng ca co biéu hién than kinh nghiém trong
cling duoc bao cdo mét cach lé té [38, 71, 77, 119, 163]

Kiéu gen gdc cua chung EV-AT71, BrCr-CA-70, dugc phan lap tai Califorinia
vao nam 1970 va 1a kiéu gen duy nhat trong nhém A, kiéu gen nay da khong duoc
phat hién sau d6 cho dén nim 2008 trong mdt vu dich tai tinh An Huy, Trung Qudc
[39]. Hé thdng phan loai cua EV-A71 di dugc thiét 1ap hoan chinh dwa trén phan tich
di truyén ving gen VVP1 véi 7 genogroup (A-F). Genogroup B va C tiép tuc duoc
phan loai thanh cac sub genogroup nhé hon tir BO-B5 va C1-C5 [77, 125, 197]. Nhém
D va G lan dau tién duoc phat hién tai An P9, con genogroup E va E duoc phat hién
tai Chau Phi va Madagasca [156, 168]. Genogroup C cua EV-A71 dugc phat hién
vao nhung nam cudi cua thé ki 20 (sub genogroup C1 tai My va Uc nim 1986, sub
genogroup C2 tai Uc nim 1998-1999, subgenogroup C3 nim 200 tai Han Quéc, C4
nam 1998 tai Pai Loan va C5 tai Viét Nam nam 2005) va hién nay da tré thanh
genogroup luu hanh pho bién trén toan thé gigi [40, 77, 168]. Sub genogroup C1 1a
phan nhém phé bién nhét tai Chau Au va gay ra cac vu dich tai Phap, Phan Lan [126,
186]. Sub genogroup C2 ciing dwoc ghi nhan tai Chau Au trong sudt hai thap ki vira

qua va 1a nguyén nhan chinh gay ra nhiing vu dich TCM tai Pai Loan va Uc vao céc



15

nam 1998-1999 [160]. Tur nam 1998-2017, c&c chung EV-A71 phén lap ¢ Trung
Quéc thudc vé cac nhom sub genogroup C2, C3, C4 [200]. Tréi lai, tai Pai Loan,
nghién ciru cho thay c6 su khac nhau vé sub genogroup chiém wu thé tly ting giai
doan. Cy thé nam 1998 la C2, 2000-2001 la B4, 2004-2005 la C4 va 2008 la B5. Déi
véi genotype B, hai sub genogroup B1 va B2 luu hanh chinh trong nhitng nam 1970.
Sub genogroup con B2 dugc phan lap & Uc va Nhat Ban vao nam 1980.
Subgenogroup B4 duogc xac dinh tai Singapo vao nam 1997, tiép tuc luu hanh tir
2000-2002. Ddng thoi sub genogroup B4 ciing 12 nguyén nhan chinh cta sy bung
phat dich bénh TCM 16n ¢ Nhat Ban, Malaysia va Singapo nam 2000. Nam 2003
nhém phu B4 da duoc thay thé boi nhdm phu B5 & Sarawak, va luu hanh cha yéu tai
Nhat Ban, Pai Loan [72, 109, 120, 174].
Bang 1.1. Sw lwu hanh cia EV-A71 tai cac qudc gia [125]

. Nam
Quoc gia
1960-1969 1970-1979 1980-1989 1990-1999 2000-2009  2010-2016
Singapo B3, B4 B4, B5,
C1l
Malaysia B3, B4 B4, B5,
C1
Uc B3,C2 C1
Nhat Ban B3, B4, B4, B5, C2
C2 C2, C4a
Han Quéc B4,C2 C2,C3, Cda
C4a, C4b
bai Loan B4, C2 B4, B5, B5, C4
C4,C5
Trung Qudc C4 C4, Cda
Campuchia C4
Viét Nam C4, B5
Phap C1, C2, C4

C4




16

. Nam
Quoc gia
1960-1969 1970-1979 1980-1989 1990-1999 2000-2009  2010-2016

Anh Cl Cl,C2
buc C1,C2
Ao C1, C4
Na Uy Cl

Ha Lan BO Bl Bl Cl C1,C2
Hungary Bl C1,C4
Bulgaria Bl

My A Bl Bl Cl,C2 C2
Peru C1

Tai Viét Nam, EV-A71 duogc phan lap dau tién nam 2003 trén bénh nhan 27
thang tudi song tai Ha Tay véi biéu hién 1am sang caa bénh TCM kém theo liét chi
va viém ndo [15]. Nam 2005, 173/441 (42,1%) mau phan lap tai bénh vién Nhi dong
Hb Chi Minh dugc xac dinh 1a do EV-A71 gay bénh. Khi phan tich cay phéat sinh
chung loai cho théy EV-A71 luu hanh trong vu dich thudc 3 nhoém phan loai C1, C4,
va mQt nhoém chua tirng xudt hién & Viét Nam va cac nuée lang giéng, C5. Tai mién
Bic chua c6 mot vu dich 16n nao do EV-A71 gay ra nhung van phan 1ap dugc chung
EV-A71 rai rdc ¢ nhitng ca bénh 1am sang khac nhau (TCM, VN...). Két qua nghién
ctru chung EV-A71 phan 1ap trong cac nam 2003, 2005-2007 da cho thay c6 sy luu
hanh cuia sub genogroup C5 [138]. Nghién ciru cua tac gia Lé Thi Kim Trang déi véi
su luu hanh caa EV-AT1 tai khu vire mién Trung tir 2006 - 2014 dwa ra két qua EV-
AT71 tai day thudc cac sub genogroup C5, C4a va B5. Cac chung EV-A71 thuoc C5
duoc phét hién trong nam 2006-2010, sau d6 chiing dugc thay thé boi C4a trong nim
2011 - 2012, va chuyén d6i sang chung c6 kiéu gen B5 tir nam 2012 - 2014. Chung
c6 kiéu gen C5 c6 kha ning lay truyén tir chung gy dich & mién Nam - Viét Nam

nam 2005; chung kiéu gen C4a twong dong véi cac chung gay dich ¢ ca hai mién
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Nam, Bic nudc ta tir nam 2011 - 2012, day 1a chung c6 kha ning xam nhap vao Viét

Nam tir chung gay dich & Trung Qudc tir nim 2009 [20]

Cac tinh Nam

khu vue
mién Trung

006 2007 2008 2009 2000 2011 2012 2013 2014

Quing Binh = C5(1) | | G50 | G5 |

Quing Trj | 5w [caam | BSe)
TThién Hué | cs |[caam | Bse)
Da Niing =T | C5@) Cdag) || BS@)

Qung Nam | Caap) |

Quing Ngai csa | C5() | Cda@) |  BS@e)  Cdaq
Binh Pinh s | (Caw ] B
Pl Yén | Cdaw) | B3

Khinh Hoa | C5i6) ] Cc5 | cdam | BS@)
Ninh Thugn | Caas) )| BS

Binh Thuan 50 | I% . BS(s)

Hinh 1.3. Sw lwu hanh cia EV-A71 tai Mién Trung Viét Nam [20]

CV-A6 va CV-A16 14 hai tic nhan gay bénh dung vi tri s6 2 va 3. Trong vong
mot thap nién tro tro lai day, cung véi EV-A71 va CV-Al16, CV-A6 trd thanh ba tac
nhan chinh gay bénh TCM [35, 64, 80, 127, 135]. Trong d6, CV-A6 la tdc nhan gay
bénh méi ndi gan day, c6 sy thay d6i kiéu gen va dot ngdt co kiéu hinh giy bénh va
gay dich rong khép tai Phan Lan nim 2008 [135]. R4t nhanh sau diy, dich TCM do
CV-A6 nhanh chéng lan rong khap cac nudc trén thé gidi.

Ngoai EV-A71, CV-A16, CV-A6, cac tac nhan VRDR khac, gdm cac vi rit
coxsackie nhém A va B, cac vi rut echo va cac VRPR méi xac dinh, chiém khoang
10%-20% s6 ca TCM duong tinh vdi VRDR con lai. Tt 2001-2007, nghién ctru tai
Singapo cta tic gia Ang cho thiy ty 18 % gy bénh cta cac VRPR khac 1a 16% [27].
Tai Thuong Hai (Trung Qudc), nghién ctru ciia tac gia M. Xu trong hai nam 2012-
2013 chi ra bén canh can nguyén chinh 1a CV-A6 va EV-A71, ty 1& s6 ca TCM do
cac VRDR phu gay ra 1a 17,99 % (82/417 ca) [191]. Dac biét, theo nghién ctru cua
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tac gia Jia Xie tai Quang Chau (Trung Qudc - 2018) cho thiy s6 luong mau do cac
VRDR khac di 1én téi 433/1220 mau (35,49%) [188]. Nghién ctru ctia Poan Ngoc
Minh Quan tai mién Nam Viét Nam, cling cho théy s6 ca duong tinh véi VRDR khac
trong 4 nam (2013-2016) dao dong tur 15,6%-21,7% (2013-15,6%, 2014-21,7%,
2015-17,3%, 2016-21,7%) [13]. Nghién ctru cac vi rut duong rudt gdy bénh TCM &
mién Bic Viét Nam, 2015-2016 cua Tran Thi Nguyén Hoa va cong sy xac dinh vi rat
EV-A71 chiém ty 18 31,2% va 29,3%, vi rit CV-A6 chiém 58,7% va 33,6%, CV-Al6
chiém 4,3% va 18,1%, vi rat CV-A10 chiém 0,7% va 10% theo trinh tw nim 2015-
2016. Cac vi rat duong rudt khac bao gdm CV-A4, CV-A5, CV-A8, CV-Al4, echo
6 va Polio Sabin 3 chiém ty 1& 3,5%, CV-Al, CV-A2, CV-A4, CV-A5 va CV-AS8,
coxsackievius B, echo 5, echoll, echo 18, enterovirus typ 96 1a 11% va 4% cac vi
rat dudng rudt khong xac dinh duoc typ vi rat. Kiéu gen vi rat EV-71 1a C4 va B5
[10].
1.6. Pac diém vi rat hoc
1.6.1. Phdn logi

VRDR thudc chi Enterovirus, ho Picornaviridea. Dua trén cac dic diém gen
do Uy ban Quéc té vé Phan loai hoc vi rit ban hanh, chi Enterovirus dugc chia lam
15 loai: Enterovirus A-L, Rhinovirus A-C (Enterovirus A, Enterovirus B,
Enterovirus C, Enterovirus D, Enterovirus E, Enterovirus F, Enterovirus G,
Enterovirus H, Enterovirus I, Enterovirus J, Enterovirus K, Enterovirus L,
Rhinovirus A, Rhinovirus B va Rhinovirus C) [32, 53, 116, 117, 129, 139]. Cac VRBR
thuoc loai A, B, C, D va vi rat Rhino A, B, C c6 kha nang gay bénh cho nguoi. Loai
tiép tuc dwoc phan chia thanh cac kiéu huyét thanh (serotype/type) (goi chung la typ)
VRDR. Hién da phat hién trén mot tram typ VRDR gay bénh ¢ nguoi. Trong do, loai
B ¢6 sb luong typ nhiéu nhat véi 63 typ gdm céac vi rit echo va coxsackie B, loai A
gom 25 kiéu huyét thanh, loai C c6 23 kiéu va loai D 1a it phd bién nhat véi 5 kiéu
huyét thanh (Bang 1.1). Tac nhan chinh gay bénh TCM gom EV-A71, CV-A6, CV-
A16, CVA-10 déu thuoc loai A [129, 139].
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Bang 1.2. C4c kiéu vi rit dwong rudt thudc loai A, B, C va D [53, 129, 139]

Loai

Cac typ vi rut dwong rugt

Loai A
(25typ)

Coxsackie A2 (CV-A2), CV-A3, CV-A4, CV-A5, CV-A6, CV-A7, CV-A8, CV-Al0, CV-Al2, CV-Al4,
CV-ALlG6, Enterovirus A71 (EV-AT1), EV-AT6, EV-A89, EV-A90, EV-A91, EV-A92, EV-Al114, EV-A119,
EV-A120, EV-A121, EV-A122 (Simian enteroviruses SV19), EV-A123 (Simian Enterovirus SV43), EV-
Al124 (Simian Enterovirus SV46), EV-A125 (Baboon Enterovirus A-3 - BA13)

Loai B
(63 typ)

Coxsackie B1 (CV-B1), CV-B2, CV-B3, CV-B4, CV-B5, CV-B6, CV-A9, Echovirusl (E-1), E-2, E-3, E-4,
E-5, E-6, E-7, E-9, E-11, E-12, E-13, E-14, E-15, E-16, E-17, E-18, E-19, E-20, E-21, E-24, E-25, E-26, E-
27, E-29, E-30, E-31, E-32, E-33, Enterovirus B69 (EV-B69), EV-B73, EV-B74, EV-B75, EV-B77, EV-
B78, EV-B79, EV-B80, EV-B81, EV-B82, EV-B83, EV-B84, EV-B85, EV-B86, EV-B87, EV-B88, EV-
B93, EV-B97, EV-B98, EV-B100, EV-B101, EV-B106, EV-B107, EV-B110 (tu tinh tinh), EV-B111, EV-
B112 (tur tinh tinh), EV-B113 (tir khi dau chd), EV-B114 (Simian Enterovirus SA5)

Loai C
(23 typ)

Poliovirus 1 (PV-1), PV-2, PV-3, Coxsackie Al (CV-Al), CV-All, CV-Al3, CV-Al7, CV-A19, CV-A20,
CV-A21, CV-A22, CV-A24, Enterovirus C95 (EV-C95), EV-C96, EV-C99, EV-C102, EV-C104, EV-C105,
EV-C109, EV-C113, EV-C116, EV-C117, EV-C118.

Loai D
(5 typ)

EV-D68, EV-D70, EV-D94, EV-D111 (tir ngudi va tinh tinh), EV-D120 (tir khi dot)
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1.6.2. Hinh thdi cdu tric vi rat dwong ruét

VRBR khéng c6 vo bao, dang hinh cau dbi xing 20 mat, duong kinh khoang
30nm. Bén ngoai 12 16p capsid hinh cau ddi xtng duoc tao thanh bai 60 tiéu don vi
cau tric gidng nhau (capsid protomer). Mi tiéu don vi gdm 4 tiéu phan protein VP1,
VP2, VP3, VP4. Ba tiéu don vi VP1, VP2, VP3 kha giéng nhau, nam ¢ phia trén bé
mit capsid, ¢6 chung cau tric tdm tim B d6i song song. CAc axit amin (aa) ni cac
tam B va tao nén cac trinh tu kéo dai boc 16 ra bén ngoai cia dau N va C céac tim P,
tir d6 hinh thanh nén hinh dang bén ngoai va tinh quyét dinh khang nguyén dic hiéu
cua cac kiéu VRPR [32, 201] (Hinh 1.4).

b
Gén nhw truc
: d6i xirng béc

 Tryc doi x(ing bac

Vi rat Polio VRER typ D68

i W

Hinh 1.4. Cau triic VRDR va vi tri cia 4 tiéu phan protein VP1, VP2, VP3,
VP4 trén bé mit vi rat [32]

Ghi chu:
a) M6 hinh cdu tqo ciia VRPR
b) M6 hinh cdu tric bé mat ciia mét s6 VRPR va virus thuéc ho Picornaviridae
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Trén cac tiéu phan VP1, VP2, VP3 déu chira vi tri thy thé té bao nhung hau
hét cac vi tri nay duoc quy dinh bai tiéu phan VP1. Tiéu phan VP4 nam bén trong
I6p capsid va bi myristol hoa (bién dbi lipit tai vi tri nhdm myristol cho phép tao ra
cac lién két yéu gitra protein - protein hoac protein - lipit trong con duong truyén tin
hi¢u) [32, 129, 139]. Nam “capsid protomer” gop lai thanh don vi “pentamer” (casid
pentamer) nam d6i xtrng nim canh twa nhu “dinh ngdi sao”. Phia trén dinh truc “ngdi
sa0” 1a mot hdc 16m sau (canyon) c6 vai tro 12 vi tri gan két thy thé caa mot s6 VRDR.
Phia nén cua canyon la mot “tdi” ki nuéc (hdrophobic pocket) di xuyén vé phia truc
dbi xitng bac nam. Vo capsid cia hat vi rat dugc tao thanh tir 12 “pentamer” [53]
1.6.3. Céu triic hé gen ciia vi rit dwong rugt

Vit chat di truyén cia VRBR 12 mot chudi ribonucleic axit (ARN) don, duong,
¢6 kich thudc 7200-8500 nucleotide (nt), cudn chat trong 16p vo capsid. Hé gen gom:
(1) 1 khung doc mé (ORF) duy nhat m& héa cho mét polyprotein, (2) ving khdng
dich ma (UTRS) tai ddu 5° va 3°, (3) dudi poly A [129, 131, 139, 201] (Hinh 1.5).

M6 ta hé gen theo thir ty tir dau 5° dén dau 3’ nhu sau:

Tai dau 5’ ¢c6 mét protein nho VPg lién két hda tri thay cho cau tric nt duoc
methyl héa. Vung khong dich ma (UTR) gém cac ving khdng bao ton (stem-loop).
Vi du: EV-AT71 gdm 6 stem-loop. Trong d6 stem-loop | “hinh 14” tham gia vao qué
trinh tong hop ARN cua vi rat, stem-loop IT dén V1 gém cac trinh ty tiép nhan ribosome
bén trong (internal ribosome entry site-IRES) lién quan dén qua trinh dich ma protein.
C4c nt quan trong vé mit chirc ning dugc bao tdn nam & vi tri gbc cua stem-loop 11,
IV, V. Trong cau trdc IRES con chta trinh te Yn-Xm-AUG gan dau 3’ 12 noi lién két
Vi ribosome dé bat dau qué trinh dich mi. Trong d6 Yn 1a trinh tu pyrimidine c6
chiéu dai tir 8-10 nt, Xm 1a cu ndi gitta Yn va bo ba AUG [129, 201].
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7400 nucleotide
JUTR
P1 1 P2 { P3 [
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w4l vP2 | w3 | wP1 | 2a 28| 2¢ 1 3A| 38 | 3¢ | 3D —AAAn

Protein céu tric Protein phi cau tnic
P1 P2 | P3
aoadEe A A
VPO iﬁ;:s }@ @ 2BC || 3B . 3cD
T A A A

A2a A 3co A 3ceeprotease |

Hinh 1.5. M6 hinh cau tric hé gen caa vi rit dwong rudt (EV-A71) [197]

Khung doc mé (ORF) ma hdéa cho mot polyprotein duy nhat, 1 té hop cua ba
polyprotein P1 (~2586 nt), P2 (~1,734 nt) va P3 (~2,259 nt). Vung P1 ma hoa cho 4
protein cau tric (VP1-VP4) hinh thanh nén 16p vo capsid caa vi rat. Theo thi tu 5°-
3’, céc protein lan luot 1a VP4 (1A), VP2 (1B), VP3 (1C) va VP1 (1D). Giira cac
protein khong cd vi tri codon dung (stop codon). VP4 va VP2 ton tai dudi dang tién
phan cit VPO. VP1 Ia protein capsid Ién nhat va nam 16 ra bén ngoai bé mit cua vi
rat nhiéu nhat. Trén bé mit VP1, VP2 va VP3 c6 khang thé dic hiéu va khang thé
trung hoa cua vi rit trong d6 VP1 1a c6 nhiéu nhat [53] (Hinh 1.6).

Vung P2 va P3 ma hda cho 7 protein khdng cau tric: 2AP©, 2B, 2C, 3A, 3BVP9,
3CP, 3D, 2AP©, 3CP° va 3CP™, Pay la cic enzym protease ¢ chirc niang phan cit
polyprotein cia VRDR. Vi du: protein 2B lam tc ché qué trinh tong hop protein,
protein 2C vira la NTPase vira 12 phirc chat sao chép truc tiép trén mang té bao, protein
2BC la nguyén nhan gay ra tinh tham thau ciia mang té bao, protein 3A déng vai tro
mdi dé téng hop vat chat di truyén. Vung khéng dich ma 3’-UTRs (~82nt) chta 3
cau tric ma hoa stem-loop X, Y, Z va dudi poly A c6 vai trd quan trong trong viéc
t6ng hop soi ARN am [129].
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Capsid
A myristoylation B
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2 =~ factor ¢
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Hinh 1.6. C4u truc cac protein cia vé capsid [52]
Ghi chu:

. M@ hinh cau tric cia protomer, protein VP1 (xanh lam), VP2 (xanh la cay), VP3 (cam) va
VP4 (vang). Vi tri cua “pocket factor” dwoc mo ta mau den, “canyon’ mau xam nhe

. Minh hga céc vong lap (exposed loop)

. Cdu tric tong quan cua capsid VRPR. VPI (xanh lam), VP2 (xanh [4 cay) va VP3 (d6).
Puwong cham mau vang cho biét ranh gidi ciia mgt “pentamer”.

Vung khéng dich ma 3’-UTRs (khoang 81nt) chira 3 ciu trdc ma hoa stem-
loop X, Y, Z va dudi poly A. Nghién ciru da chimg minh cac diém dot bién trong
vung 3'UTR sé& lam mét 6n dinh twong tac vong kissing (kissing stem -loops) gitp
duy tri cau trdc tong thé ving 3'UTR [129].

1.6.4. Vai tro quan trong ciia ving gen VPI

Tay thudc vao ting kiéu VRPR ma ving gen ma héa VP1 ¢ chiéu dai khac
nhau, dao dong 834-951 nt (tuong tmg 278 dén 317 aa). Cy thé nhu ving gen VP1
cua CV-A16 1a 891 nt (vi tri nt 2446 dén 3336 trén hé gen), ciia CV-A6 1a 915 nt (tir
vi tri nt 2441 dén 3355) [177]. Vung gen VP1 m& hda cho phan protein boc 16 ra bén
ngoai nhiéu nhat caa l6p vo capsid. V& ciu tric, VP1 ¢6 hai dic diém chinh: (1) La

protein so cap tao nén hai cau tric quan trong la “canyon” va “pocket factor”. Phan
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dau ki nudc cua “pocket factor” cha yéu 16 ra trén bé mat caa hém “canyon”. (2) VP1
c6 cac cau trdc vong (exposed loop) nam trén bé mit vi rit va xung quanh dinh nim
canh cua pentamer [52, 201].

Véi dic diém cau trac trén, VP1 dong gop vai trd quan trong nhu:

VP1 gop phan vao viéc giai phong vat chat di truyén vao mang lugi noi chat
cua té bao chu: Trong qua trinh xam nhap vi rat vao té bao vat chu, c6 su dong gop
quan trong cua hai yéu té “pocket factor” va “canyon” dugc tao thanh tr VP1. Cy
thé, sau khi xam nhap vao té bao vat chu, VP1 lién két vai céc thu thé dic hiéu — co
C4u tric twong tu Vi CAu trdc nép gap cua “canyon”. Pay la nguyén nhan tryc tiép
dan dén sy giai phong cua “pocket factor” khoi “canyon”, gdy mat 6n dinh caa
VRBR, tir d6 giai phong vat chat di truyén vao mang ludi noi chat caa té bao vat chii
[140, 153].

VP1 c6 céc vi tri khang nguyén trung hoa quan trong: Véi dic diém mang
nhiéu cau tric vong nam trén bé mit cua vi rat (exposed loop), nghién ciru da chi ra
mot sé cau tric vong gop phan tao nén vi tri khang nguy@n trung hoa dac hiéu. Nghién
ctru cua nhom tac gia Birgit Yvonne Reimann trén vi rat Polio cho thiy gen VP1
“dong gop” 3 vi tri quan trong trong khi VP2 va VP3 chi ¢6 2 va 1 vi tri. Tac gia xac
dinh vi tri khang nguyén trung hoa nay d6i véi vi rat coxsackie B4 (CV-B4) bang
cach “xay dung” khang nguyén ctua chung “lai” gitra vi rut coxsackie B3 (CV-B3) va
coxsackie B4 vai cach gay dot bién. Trong vi rit “lai” c6 5 aa ciia vong BC (1 trong
5 vi tri vong thuoc VP1) hinh thanh nén vi tri khang nguyén ctaa coxsackie B4. Vi rt
“lai” duoc trung hoa va két tia bai khang huyét thanh da gia dac hiéu cho hai typ
VRBR nay. Biéu nay chang to vi rat “lai” mang dic tinh khang nguyén cua ca hai
typ coxsackie va do d6 trong vi rtt lai co sy hién dién cua vi tri khang nguyén trung
hoa dac hiéu tai vong BC [150]. Nghién ciru khac cua nhdm tac gia Zhiqiang Ku cling
phat hién ba khang thé trung hoa don dong cung bam vao 1 khang nguyén tai vi tri
cuia cau tric GH trén VP1 cia EV-AT71. Céc khang thé nay c6 thé dan dén e ché qué

trinh xam nhap, cai 4o va giai phong vat chat di truyén ARN cua vi rat [92].
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Hinh 1.7. Vi tri khang nguyén ciia mét sé typ vi rat dwong rudt [26]

A. Vi tri khdng nguyén da biét cua typ EV-A71
B. Vi tri khdng nguyén da xdc dinh cua typ CV-A16
C. Vi tri khdng nguyén du dodn cua typ EV68

Dot bién trén ving gen VPI ¢o tac dong 16n dén kha nang giy bénh va luu
hanh cua vi rat: Nghién ctu trén EV-A71 mang dot bién aa G145E cho thay bién thé
nay ¢6 su nhan I1&n manh mé tai mau 1am sang, mau md than kinh trung wong va mau
md than kinh ngoai bién [89]. Nghién ctru cua tac gia Zainun Zaini va Peter McMinn
dé cap dén sy xuat hién dong thoi caa hai dot bién G23V va 1283V thudc VP1 trén
hau hét cac chung CV-A10 thudc phan nhoém (sub genotype) phé bién C2 tai Trung
Qudc va nhan dinh cho rang hai dot bién nay c6 lién quan dén su lay lan phé bién caa

sub genotype nay tai Trung Qudc [82].
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Nhu vay, ving gen ma hoa protein VP1 dugc chirng minh la vang gen quan
trong quyét dinh dén tinh khang nguyén va tinh doc lyc caa vi rat. VP1 ¢6 vai trd
trong chu trinh nhan 1én cia VRBR. Nhitng bién d6i trong viing VP1 dé dan dén thay
d6i thanh phan aa (dac biét tai cac vj tri exposed loop), cé thé 1am thay d6i kha ning
gay bénh va dac tinh gay bénh, tir &6 hinh thanh bién chiung mai [160]. Vi vay, ving
gen ndy 1a ving dai dién thich hop sir dung trong nghién ctu vé qua trinh phat sinh
loai cia VRDR.

1.6.5. Tinh chdt Iy héa

VRBR c¢6 tinh bén cao, cé thé ton tai trong moi trudng axit yéu, duy tri hoat
tinh gay nhiém tir 1-3 gio tai moi truong pH < 3. Piéu nay cho phép ching c6 kha
nang song sot qua moi truong da day, tréi xuéng rudt 1a noi chiing nhan 1én. O diéu
kién moi trudng bén ngodi, VRBR c6 kha ning ton tai ¢ nhiét do phong (22-25°C)
trong vai ngay, 4°C trong vai tun va vai nam tai nhiét <0°C nén c6 thé séng sot trong
thoi gian dai [3, 53]. VRDR c6 thé duy tri sy 6n dinh vé mit cau trac dudi tac dong
cua hoa chat. Ching tro véi cac dung mdi hitu co nhu ether va chloroform, bén véi
nhiéu chat tiy rira tai nhiét do thuong va céc chat kha trung nhu con 70%,
isopropanol... Cac dic diém ly sinh va héa sinh ndy anh huéng dén co ché bénh sinh,
su lay truyén va dic diém dich t& hoc co ban cia VRDR. Tinh 6n dinh vé mat cau
trdc va ton tai duoc tai nhiéu diéu kién moi truong khac nhau 1a nhan té quan trong
dbi vai sy lay truyén cua vi rt.

1.6.6. Qud trinh nhén Ién cia Vi r(t duwong rudt trong té bao vit chii

Sy sao chép cua VRDR dién ra tai té bao chat. Qué trinh nhan 1&n gom céc
giai doan: (1) hap thu, xAm nhap va coi 40, (2) phién ma, sao chép va dich ma, (3) lap
rap va giai phong. Két qua s& xay ra sy huy hoai té bao vat chu.

e Vi r(t hap thu, xam nhap

VRBR c¢6 thé sir dung nhiéu phuong thirc nhap bao hay xam nhap khéac nhau
phu thude vao typ VRDR va dang té bao vat chi. VRDR bam vao mot/nhiéu thy thé
trén bé mat té bao dan dén viéc tidu héa noi bao théng qua thu thé trung gian. Thu thé

bam 1am thay d6i ndng do pH trong hé théng ti ndi bao, dan dén hién tuong coi 40
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& vi rat, giGp giai phong hé gen va dua ra ngoai té bao chat thdng qua céc 13 tai mang
té bao. Ty thudc phuong thirc xam nhap vao té bao ma mot VRBR c6 nhiéu dang
thu thé khac nhau hozc c6 thé phét hién mot loai thu thé trén nhiéu typ VRBR. Vi du:
thu thé SCARB2 14 thu thé dugc tim thay tai typ EV-A71, CV-A16, CV-A7, CV-Al4
hoic tac nhan CV-A16 c6 céac thu thé SCARB2, PSGL1 [32, 107, 181].
e Phién m4, sao chep va dich ma

Qua4 trinh phién m& va sao chép sir dung cung loai enzym. ARN duoc giai
phong s& dugc st dung dé tong hop céc hat vi rat thé hé sau. Sau khi bo vo capsid,
ARN duoc tu do trong bao twong. Sy tong hop protein dién ra tai ludi ndi md ¢ hat.
Sao chép ARN dién ra trén bé mat tdi mang sinh chat kép théng qua viéc sir dung ban
sao ARN so¢i &m trung gian. ARN tao ra ARN thong tin (MRNA) tham gia dich mé&
tao mot polyprotein 16n duy nhat. Polyprotein duoc enzym protease 2AP©, 3CP™,
3CDP™ phan cit thanh 10 protein don 1&, c6 chirc ning khac nhau gém protein vo
capsid (VPO, VP1, VP3), protein sao chép (2A-2C, 3A-3D) va mot vai hop chét trung
gian. Ngoai chirc niang phan cit polyprotein thanh cac phan tir nho, enzym protease
con phan cat cac muc tiéu thudc té bao, téi wu hoa mai truong cho su nhan 18n cua vi
rat [107]. Hé gen cia VRDR duoc sao chép trén ciu tric mang nhd enzym 3DP,
Enzym nay st dung trong qua trinh tong hop soi &m tao thanh soi ARN kép. Soi &m
dong vai tro 1am khudn cho qua trinh tong hop soi duong. Soi dwong mai lam khudn
dé dich ma va tao ra c4c hat virion méi [32, 181].

e Lap rap va giai phong

Qua trinh Iap rap va giai phong dugc quyét dinh boi cac budc lap rap trung
gian cua vo capsid théng qua tién chat va vo tién capsid (procapsid). Phan tir ARN
soi don duong s& duoc boc trong vo capsid tao thanh hat tién vi rat (provirus), sy
phan cit protein VPO thanh VP2 va VP4 tao nén hat vi rat hoan chinh. Hat vi rat hoan
chinh thoéat ra khoi té bao chi thong qua con dudng giai phong khdng phan giai nho

c4c thi ngoai bao hoic ly giai sé tiép tuc 12y nhiém vao té bao khéc [32, 181].
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Hinh 1.8. Chu trinh nhan Ién cia vi rat dwong rugt [32]
Ghi cha:

(1) Attachtment: Sy bam gan cua vi rat sau khi lién két véi thu thé hogc céc thy thé cia né va hdp thu
néi bao trong té bao,

(2)Endocytosis: Nhdp bao, vi rit diea b gen ARN sgi diwong (+) qua mang ngi sinh chat vao té bao chat.
(3) Uncoating: Coi ao.

(4) Translation: Dich ma - Si dich ma tao ra mét polyprotein don

(5) Proteolytic processing: Qua trinh phan gidi protein: Polyprotein dwoc phan cat theo phirong phap
phéan giadi thanh céc protein sao chép (2A — 2C va 3A - 3D) va protein capsid (VPO, VP1 va VP3).

(6) Replication proteins: C4c protein sao chép

(7) Genome replication: Sy sao chép cua vt chat di truyén ARN

(8) Replication organelle: V; tri dién ra su sao chép - Tai cac bao quan trén té bao chu

(9) Strand synthesis: Su tong hop sei dm (-) hodc soi dirong (+)

(10) ds ARN intermediate: Sgi ARN doi

(11) Assembly: Qué trinh ldp rap

(12) Provion: Hat vi riit chua hoan chinh

(13) Genome inducted virion maturation: Qua trinh tgo vi rdt hoan chinh

(14) Mature virion: Hat vi rat hoan chinh

(15) Lytic release: Qué trinh gidi phong khdi té bao theo con duwong ly gidi

(16) No-lytic release: Qua trinh gidi phéng khéi té bao khéng theo con dwong ly gidi

(17) Release: Gidi phéng khai té bao
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1.7. Chén doan tac nhén vi rat dwong rudt trong phong thi nghiém

Dé chan doan VRDR, loai mau lya chon phu thuoc vao hé théng co quan lién
quan va phuong phép chan doan sin c6 (c6 dién hay phan ti). Do sy lién quan caa
VRBR va bénh can phai phan lap vi rit tir cac ton thwong mo bénh hay dich long.
Loai mau duoc thu thap thuong 1a mau phan, mau ngody truc trang, dich ngody hong,
dich nét phong bao quan trong méi treong van chuyén téi PTN [3]. Mau phan do c6
chtra ndng do vi rdt cao thuong cho két qua phat hién VRBR cao nhat.
1.7.1. Phaén lap vi rut

Tiéu chuan vang dé xac dinh nhiém VRPR 1 nudi cay, phan 1ap vi rat trén
cac dong té bao/vat chu dac hiéu. Nudi ciy vi rat trén té bao dic hiéu la ky thuat gay
nhiém vi rat (c6 trong mau bénh pham) 1én dong té bao nudi thich hop nham ting
sinh vi rat. Mac di khéng phai tat ca cac VRDR déu c6 thé phan lap trén moi truong
nudi cdy nhung rat nhidéu VRBR c6 thé phat trién trén nhiéu dong té bao dong vat co
vi. Mot s6 dong té bao thuong sir dung nhw MDCK (Than ché Madin Darby), RD
(Té bao u co van & nguoi), CMK (Té bao than khi xanh Chau Phi)... Trong d6, RD
va Vero dugc st dung rong rai trong viéc phan lap EV-A71 va CV-A16 do c6 do
nhay twong ddi cao va c6 su huy hoai té bao rd rang [205]. VRDR khac nhau ¢ kha
nang phat trién khac nhau trén cac dong té bao. Ty thudc vao muyc dich thi nghiém,
trong qué trinh nudi cdy cé thé sir dung ciing ldc nhiéu dong té bao. Vi duy, dé tim
hiéu co ché ciia CV-A16 khi nhidm anh huéng dén qua trinh chét theo chu trinh ¢ té
bao than kinh va té bao than kinh dém, tac gia Zhaolong Li d& nudi cidy CV-A16 trén
6 dong té bao Ia RD, Magi, HEK293T, HepG2, A172 va SK-N-SH [105]. Hién tai,
phuong phap nuéi cdy khong con duoc ap dung rong réi trong chan doan do yéu cau
cao Vé co so Vit chat, nang luc xét nghiém va tén nhiéu thoi gian (mau bénh pham
phai xur 1y treéc khi phan 1ap, can dong té bao phu hop dé nudi cy, thoi gian nudi
cay khoang 14 ngay mai c6 két qua). Ky thuat nay chu yéu dung dé Iuu chung vi rit
sau d6 dugc dinh danh bang cac phuong phap khac nhu trung hoa, mién dich va sinh
hoc phan ta...[184].
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1.7.2. Phdn wng trung hoa

Day la phuong phap tin cdy dung dé xac dinh VRDR. Thai gian hoan thanh
thi nghiém mat tir 5-7 ngay [16, 184]. Nguyén ly cua phuong phéap dua trén phan tng
trung hoa sir dung khang huyét thanh dic hiéu. VRDR sau khi phan 1ap trén té bao
nudi cdy, s& duoc dinh danh bing phan tng trung hoa cb dién sir dung khang huyét
thanh dic hiéu véi typ VRDR di dugc kiém dinh. Trén thuc té, cac bo khang huyét
thanh thuong mai dac hiéu cia VRPR nhom A (EV-A71 va CV-A16) thuong khdng
c6 sin trén thi truong nén viéc cung cap cho cac PTN gap kho khin. Bén canh do,
phuong phap c6 mot s6 han ché ddi vai mot vai mau phan 1ap VRPR khong duoc
dinh typ do cac nguyén nhan nhu ndng d6 vi rat trong mau thap, su xuat hién caa typ
huyét thanh méi, su nhiém khuan cia mau 1am sang...
1.7.3. Ky thudt xét nghi¢m nhanh

Phuong phap chan doan nhanh (quicktest) duoc phat trién nham dap tng nhu
cau chan doan trong thoi gian ngan, thao tac don gian. Phuong phéap xét nghiém dya
trén nguyén ly sac ky mién dich pha ran nham phat hién dinh tinh khang nguy@n hozc
khang thé, hoic ca khang nguyén - khang thé hodc chat/ hop chat (tuy ting loai sinh
pham) trong mau bénh pham. Céc sinh pham thuong c6 san trén thi truong. Hién tai,
c4c sinh pham chan doan nhanh EV-A71 duoc thwong mai héa hién tai tap trung vao
viéc phét hién khang thé IgM khang EV-A71 nhu san pham cua cong ty SD Bioline,
MyBiosoure [123, 157, 184].
1.7.4. K thudt RT-PCR va gidi trinh tu

K3 thuat RT-PCR va giai trinh tu 13 k§ thuat phét hién va khuéch dai céc doan
gen dich ctia VRDR dua trén trinh ty mdi dac hiéu duoc thiét ké trén ving gen dich.
Trén thuc té, viéc ung dung ky thuat RT-PCR va giai trinh tu vao viéc xac dinh tac
nhé&n gay bénh phu thudc vao nang luc caa tirng phong xét nghiém, kha nang tai chinh
va kinh nghiém quan Iy van hanh. Hién nay, cac nghién ciru dich té hoc phan ta
thuong sir dung ving VP1 trong viéc khuéch dai va giai trinh ty vi day 1a ving gen
boc 16 va co tinh troi mién dich nhat cua protein capsid va vi thé thuong thay do6i dé

dap tng vai ap luc mién dich. Uu diém cua phuong phép 13 ¢6 d6 nhay va do dic
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hiéu cao, gilp chan doan nhanh va tryc tiép cac VRDR tir mau bénh pham 1am sang.
Két qua co dugc chi sau mot vai gio ké tir khi thuc hién xét nghiém. Bén canh do,
day con la cdng cu manh cho viéc nghién ctu sy luu hanh cua cac chung/bién thé
méi trong nghién ctru dich té hoc bang cach so sanh sy thay doi vé dic diém di truyén
méi xac dinh vai cac cong b trude d6. C6 nhiéu ki thuat sinh hoc phan tir gidp cho
viéc chan doan VRDR nhu RT-PCR, realtime RT-PCR, nested RT-PCR/giai trinh tu,
multiplex RT-PCR... Sy phét trién phwong phap RT-PCR va giai trinh ty mot doan
ngan gen VP1 st dung primer c6 tinh bao thu (consensus degenerate hybrid
oligonucleotide primer - CODEHOP) véi do nhay cao va do dac hiéu pho rong cho
céc kiéu huyét thanh VRDR da biét c6 thé dinh danh cac VRDR tryc tiép. Phuong
phap RT-PCR hoic RT-PCR da moi (multiplex RT-PCR) ciing di dugc phét trién dé
phét hién cac typ VRDR nhu EV-A71, CV-Al6, CV-A6... [20, 22, 56, 167, 184,
185]. Tuy thudc vao diéu kién thuc té, va viéc lua chon ki thuat xét nghiém va so d6
xét nghiém chan doan VRBR tuy thudc vao ting PTN. Vi du nhu tai Han Quéc, trung
tam kiém soat va phong ngtra dich bénh Han Quéc (KDCD) tir nam 1999-2004 st
dung phuong phap nudi cdy té bao, tir 2005-2007 sir dung phwong phap RT-PCR,
tir 2008-2011 str dung phuong phap Realtime RT-PCR véi vung gen 5’ khdng mé
héa c6 d6 dai 196nt va giai trinh tw mot phan doan gen VP1.
1.8. Tinh hinh nghién céu tac nhan vi rat dwong rudt gay bénh Tay chan miéng

Tinh hinh nghién cau vé tac nhdn VRDR gay bénh rat khac nhau va da dang.
Bén canh ba tac nhan chinh 13 EV-A71, CV-A16 va CV-A6, di bat dau ghi nhan c6
sw chém nodi cia cac kiéu VRDR khac nhu CV-A10, CV-A2, E-18, CV-A24 [6, 8,
19, 34, 38, 46, 71, 76, 82, 111, 119, 169, 202, 204].
1.8.1. Tinh hinh nghién ciru doi véi cin nguyén EV-AT1

Céac vu dich TCM do EV-A71 di tao diéu kién cho céc nha khoa hoc trén thé
gidi va tai Viét Nam ¢ tai liéu dé nghién ctru sau va chi tiét & nhiéu khia canh. T
dic diém dich t& lvu hanh dén su phan loai cua EV-A71 ciing d3 duoc théng nhat va
chi rd trong timg giai doan cu thé. Khdng chi vay, dua trén nghién ctru co ban vé mo

hinh c4u trdc tinh thé cua protein capsid VP1, ving lién két khang nguyén, két hop
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thu thé va vi tri aa quan trong lién quan dén doc luc cua vi rat EV-A71 cing duoc
xéc dinh. T day, nhirng nd lyc nghién ciru va san xuat vac xin EV-A71 ciing da tién
hanh & nhiéu qudc gia bao gdm vic xin bat hoat, hat gia vi r(t, protein tai t6 hop....
[84, 102, 197, 209]. Trong d6, nghién ctu thir nghiém 1am sang vac xin bat hoat don
gid EV-AT71 cua nhom tac gia Yan-Ping Li duoc phét trién va san xuét véi cong ty
Sinovac Biotech, sir dung sub genotype C4 cta EV-A71 lam co sd. Ngoai ra con co
C4C Vac Xin bat hoat ciia cac cong ty khac nhu Vigoo, Chinese of Medical Sciences.
CAc vic xin nay di duoc cap phép va luu hanh tai Trung Québc (ndm 2015-2016) véi
hiéu qua dat trén 90% mac du hiéu gia khang thé thuong giam sau 6 thang va van con
cac phan ung phu nhu sét, phan ung tai vi tri tiém...[101, 104, 209].

1.8.2. Tinh hinh nghién ciru doi véi can nguyén CV-A16 va CV-AB

CV-A16 lan dau duoc phan 1ap ¢ Nam Phi (ndm 1951) nhung khong cé bao
céo dic diém dich t& hoc TCM tai thoi diém d6 [49]. Dua trén su khac biét nt cua
viing gen VP1, hién nay CV-A16 dugc xép vao hai kiéu gen (genotype) chinh la A
va B. Genotype B tiép tuc duoc chia lam cac phan nhdm (sub genogroup) nhé gom
Bla-Blc va B2a-B2c. Tuy nhién, cho dén thoi diém hién tai, hé théng phan loai kiéu
gen caa CV-A16 van chua cé su thong nhat hoan toan. Vi vdy, can nhiéu hon nira
nghién ctru sung thém thong tin dé xay dung mot hé thong phan loai thong nhat hon,
mot phuong phap xac dinh kiéu gen chinh xac hon [35].

Chung goc cua CV-A6 duoc phan lap tai My nam 1949. Trong nhitng nim trd
lai day, CV-A6 ndi 1én nhu mot nguyén nhan gay bénh cha yéu. Chinh vi vay, nghién
ctru V& CV-A6 ciing dugc quan tm. Phan 16n nghién ciru tap trung ¢ dic diém dich
té thong qua cac cac vu dich TCM trén thé gioi nhu tai Phap, Phan Lan, Tay Ban Nha,
Pan Mach, Trung Quéc, Nhat Ban...[38, 63, 86, 99, 119, 121, 122, 202]. Tai Viét
Nam, ty 1é mic va luu hanh giai doan 2011-2016 duoc cdng bb trong mot sé nghién
ctru nhu cua tc gia Nguyén Thi Hién Thanh va Tran Thi Nguyén Hoa [10, 17, 18].
Tai mién Nam Viét Nam, giai doan 2011-2015, nghién ctu trén bénh nhan TCM nhap
vién ctia nhém nha khoa hoc thudc dai hoc Oxford - H6 Chi Minh va bénh vién cac
bénh truyén nhiém - H6 Chi Minh da nhian manh CV-A6 la tic nhan gay bénh TCM
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ndi troi tai mién Nam va chung luu hanh thudc lineage E2 (hay cluster A) [127]. Bén
canh d6, nghién ciru 1am sang cho thay nhiém CV-A6 c6 thé dan dén nhiéu triéu
chang 1am sang tr khong dién hinh (ndi mun nuéc, viém hong mun nudc
(herpangina)) dén céc bién chang rdi loan hé than kinh trung wong nghiém trong
(viem mang ndo vd khuan, viém n&o) [38, 119, 162]. Tuy nhién cac nghién ctu vé
dic diém sinh hoc phan tir, co ché gay bénh va kha ning sinh mién dich cua CV-A6
con han ché.

Trén thyc té, d6i v4i nghién ciru san xuat vac xin, bén canh vic xin don gia
d6i véi tac nhan EV-A71 da budce dau thanh cong tai thi truong Trung Qudc ciing can
phét trién vic xin ddi voi tac nhan CV-A16/CV-A6. Diéu niy c6 ¥ nghia rat 16n trong
viéc kiém soat bénh TCM. Hién nay da c6 mot sé ¢éng b cia cac nhdm nghién ciu
vé tinh kha quan cua viéc san xuat vac xin véi hai tac nhan nay. Vi du, nghién cau
cua tac gia Ting Yang va cs (nam 2020) vé tinh sinh mién dich va hiéu qua bao vé
ctia vac xin séng giam doc luc CV-A16 ching K168-8Ac danh gia trén mo hinh khi
Rhesus cho thay c¢6 phan tng mién dich manh, ¢ kha ning bao vé mét phan chdng
lai CV-A16 [195]. M6t nghién ctu khac cua tac gia tdc Zaixue Jiang (nam 2020)
duoc thuc hién théng qua viéc phat trién vic xin dudng udng chdng lai tic nhan CV-
A16 bang céch tao ra chung vi khuan Lactococus lactis tai t6 hop biéu hién viing gen
VP1 cia CV-A16. Két qua cho thdy “san pham” tao ra khang thé bao vé chdng lai
CV-A16 do d6 day c6 thé 1a hudng di tiém ning trong viéc san xuat. Tuy nhién can
c6 thém thoi gian dé nghién ctru sdu vé tinh an toan va hiéu qua ddi véi co thé nguoi
[203]. Déi véi tac nhan CV-AB, viéc nghién ciru va ché tao vic xin hién van con
nhiéu tré ngai nhu vi rat kho dugc phan 1ap va nhan Ién c6 hiéu qua trén dong té bao
Vero va MRC-5 (hai méi trudng té bao phd bién trong san xuit vic xin) hoic con
thiéu cac mo hinh vat chi dé thuc hién viéc thir nghiém mién dich dé danh gia hiéu
qua cua Vic xin ddi voi phong bénh TCM mic du cac mé hinh chuét so sinh cua EV-
AT71, CV-A16, CV-A6 va CV-A10 di duoc xay dung [108, 146, 208].
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1.8.3. Tinh hinh nghién ciru doi véi cdc cin nguyén vi rat coxsackie va echo khac

Do cac VRDR ngoai EV-A71, CV-A16, CV-A6 chiém maét ty I¢ khdng hé nho
nén viéc giam sét dich TCM do tac nhan phu gay ra 1a diéu rat can thiét. Tuy nhién,
hién nay da sb cac thong tin dé cap méi chi ding lai ¢ viéc thong ké ty 1& % luwu hanh.
Nghién ciru vé dic diém bénh hoc, dich t& hoc phan ti, di truyén tién hoa... cua ching
trén thé giGi ndi chung va tai Viét Nam ndi riéng con nhiéu han ché. Ly giai cho diéu
nay cd thé 1a do day 1a tac nhan phy ma hién tai bénh TCM méi chi tap trung nghién
ctru cha yéu trén tac nhan chinh. Ngoai ra, cac tac nhan phu nay dong thoi 1a tac nhan
chinh gay ra cac bénh khac nhu viém két mac (do CV-A24), viem mang néo (do E-
18), viém hong hat (do CV-A2) nén ching dugc tap trung nghién ciru trén cac bénh
nay hon [36, 43, 44, 48, 58, 196]. So Véi cac budc tién nhanh va cap nhat vé EV-A71
thi nghién cau vé CV-A16, CV-AB6, CV-A10 va dic biét 13 cac VRDR khac con 1a
mot khoang tréng, nhiéu cau hoi khoa hoc hién con bo ngo. Chinh vi vay, nghién ctu
su luu hanh va dic diém phan ta caa mot s vi rat coxsackie va echo “ngoai EV-
A71” g6p phan 1am sang to vai tro gay bénh, su luu hanh cia CV-A16, CV-A6 ciing
nhu mot s6 kiéu VRPR khac luu hanh ndi troi trong giai doan nghién ciru nhu CV-
A10, CV-A24, E-18...1a diéu can thiét.
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CHUONG II: PHUONG PHAP NGHIEN CUU
2.1. Pdi twgng nghién ciu
e Muc tiéu 1: Cac miu duong tinh véi VRDR di xac dinh (2008-2017) va sb
ca TCM chua xac dinh (nam 2018) thuoc chuong trinh gidm sat bénh TCM
e Muc tiéu 2: Mau bénh phiam dugc xac dinh mac TCM do tic nhan VRDR
gom CV-A6, CV-A16, CV-Al0, CV-A2, CV-A4, E-18 va CV-A24
2.2. Pia diém nghién ciru
e Pia diém thu thap miu: 26 tinh/thanh phia Bic gém Bic Giang, Bic Kan,
Bic Ninh, Cao Bang, Dién Bién, Ha Giang, Ha Nam, Ha Noi, Hai Duong, Hai
Phong, Hoa Binh, Hung Yén, Lai Chau, Lang Son, Lao Cai, Nam Dinh, Ninh
Binh, Phd Tho, Quang Ninh, Son La, Thai Binh, Thai Nguyén, Tuyén Quang,
Vinh Phuc, Yén Bai, Thanh Hba
e Pia diém phan tich miu: Phong thi nghiém Vi rat duong rudt - Vién Vé sinh
Dich té Trung wong (PTN VRDR - Vién VSDTTU)
2.3. Thai gian nghién cau
e Thai gian thu thap mau: Tir 2008 dén 2018
Cu thé véi tirng muc tiéu nhu sau:
- Muc tiéu 1:
v' Giai doan 2008-2017: Sur dung két qua di co tai PTN VRDR-
Vién VSDTTU
v Giai doan 2018: thu thap mau bénh pham tir tré duéi 5 tudi duoc
xé4c dinh mac TCM va guai vé PTN cuing phiéu diéu tra ca bénh.
- Muc tiéu 2: Cac mau duoc duoc lya chon tir cac mau da dugc xac dinh
duong tinh véi cac typ VRBR gom CV-A6, CV-A16, CV-A10, CV-
A4, CV-A2, CV-A24 va E-18 va tién hanh khuéch dai toan bo ving
gen VP1
e Thai gian thwc hién nghién ciu: 1/2019 — 6/2022
2.4. Thiét ké nghién ciu
2.4.1. Thiét ké nghién ciru
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Day la nghién ctu cit ngang

e Muc tiéu 1: Puoc thiét ké theo phuong phap dich t& hoc md ta dya trén thong

tin diéu tra cit ngang dugc cung cap cing voi mau bénh pham xét nghiém va

két qua dinh typ VRDR tai PTN nhiam xac dinh dic diém luu hanh cua céc
VRBR ¢ tré em mac TCM tai mién Bic Viét Nam, giai doan 2008-2018

e Muc tiéu 2: Pugc thyc hién dya trén phuong phap nghién ctru dich té hoc mé

ta thdng qua phuong phap sinh hoc phén tir phén tich vang gen VP1 tai PTN

ctia cac tac nhan VRBR ndi troi trong giai doan nghién cau trir EV-A71 (gom
CV-A6, CV-Al16, CV-Al0, CV-A2, CV-A4, E-18 va CV-A24) dé dua ra mot
s6 dac diém di truyén phan tir ciia cac tic nhan nay.

2.4.2. Cé miu

e Muc tiéu 1: Viéc tinh ¢c& mau khdng 4p dung. Cu thé theo tirng giai doan nhu

Sau:

Giai doan 2008-2017: Sir dung két qua xét nghiém xac dinh typ VRPR
va théng tin tir phiéu diéu tra da c6 tai PTN VRPR-Vién VSDTTU.
Tong sé ¢6 2226 mau duoc xac dinh dwong tinh va tién hanh dinh typ
voi VRDR.

Giai doan 2018: MAu bénh pham thu thap tir bénh nhan TCM kém
phiéu diéu ca bénh dugc giri vé PTN VRPR-Vién VSDTTU. Téng sb
6 480 mau bénh pham. Toan bd 480 mau dugc xét nghiém dé xac dinh
va dinh typ VRDR gay bénh. Két qua ¢ 377 mau dugc xac dinh duong
tinh va tién hanh dinh typ véi VRBR.

e Muc tiéu 2:

Poi véi tac nhan CV-A6, CV-A16: Do sb luong mau 16n nén sé mau
duoc chon theo phuong phap chon ngiu nhién cé hé théng, sir dung

phan mém online https://www.openepi.com/SampleSize/SSPropor.htm

vé6i do tin cay 99,9%, dua trén ty 1& duong tinh va can nhic dén su phan

bd theo thang va tinh cua mdi typ VRDR.


https://www.openepi.com/SampleSize/SSPropor.htm
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- Pbi véi thc nhan CV-A10, CV-A2, CV-A4, E-18 va CV-A24: Toan
bo mau duoc xac dinh duong tinh véi cac typ VRPR nay dugc dua vao
thi nghiém
(Xem thém luoc d6 hinh 2.1)

2.4.3. Phwong phdp chon méu
e Tiéu chuan chon mau:

- Muc tiéu 1:

v Giai doan 2008-2017: Str dung két qua dinh typ VRDR di co
va thong tin tir phiéu diéu tra. Khong ap dung tiéu chuan chon
mau

v' Giai doan 2018: Mau 1am sang cuia cic ca TCM thu thap trong
chuong trinh giam sat (mau phan, dich ngoay hong hoic not
phong) dugc chuyén vé PTN. Mau duoc bao quan ¢ 4°C va
chuyén vé PTN trong vong 48-72 gio. Néu khéng gui duoc ngay,
mau bao quan & nhiét d6 -20°C va chuyén dén PTN trong diéu
Kién con dong bang. Thdng tin trén phiéu diéu tra va éng tuyp
chira mau phai trung khép. Mau st dung ma sé dé méa hoa loai
bo danh tinh c& nhén

- Muc tiéu 2: Mau di xir 1y, duoc bao quan luu trit tai PTN tai nhiét do
-80°C theo dung quy dinh cua PTN. Thé tich mau trén 300pl. Cac mau
trong, khong c6 hién tuong nhiém trung.

e Tiéu chuan loai trir miu

- Muc tiéu 1:

v' Giai doan 2008-2017: Khong ap dung

v Giai doan 2018: Mau l4y, bao quan va van chuyén khong dung
theo quy dinh. Mau khéng c6 phiéu diéu tra.

- Muc tiéu 2:

v' Miu khong du thé tich va chét luong nhu yéu cau

e Phuwong phap chon miu: Bang 2.1
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Bang 2.1. C& mau va cach chon mau trong nghién ciru

STT

Muc tiéu

Phwong phap chen mau

C& mau

Xac dinh dic diém lwu hanh
cua cac VRPR & tré em méc
TCM tai mién Bic Viét
Nam, giai doan 2008-2018

Két qua xét nghiém duong tinh
véi cac tdc nhan VRDR gay
bénh va théng tin trén phiéu thu
thap théng tin

Giai doan 2008-2017: 2226 mau di co két qua dinh
danh VRDR va kém phiéu diéu tra ca bénh. Sé liéu da
¢ san tai PTN VRBR - Vién VSDTTU

Giai doan 2018: 480 mau bénh pham va phiéu diéu
tra gui kem

Phén tich dic diém phan tir
vung gen VP1 cua cac tac
nhan VRDR c¢6 su luru hanh
noi troi hoac mai ndi gom
CV-Ab, CV-Ale6, CV-AlOQ,
CV-A2, CV-A4, E-18 va
CV-A24

- Po6i véi CV-A6 va CV-
Al16: thuc hién lya chon
mau theo ngau nhién c6 hé
théng theo dia ly (tinh) va
thoi gian (thang) thu thap
mau

- DPbi véi CV-A10, CV-A2,
CV-A4, CV-A24, E-18:
Toan b cac mau duong
tinh

Tac nhan S6 mau lwa chon giai trinh
tw gen VP1/S6 miu dwong
tinh ciia méi typ (%)

CV-A16 195/503 (38,77%)
CV-Ab6 290/729 (39,78%)
CV-Al10 68/68 (100%)
CV-A2 11/11 (100%)
CV-A4 22122 (100%)

E-18 14/14 (100%)
CV-A24 9/9 (100%)

Toéng sé6 mau giai 590

trinh tw
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2.4.4. Chi sé, chi tiéu nghién ciru
e Muc tiéu 1:
- Ty & dinh typ cdc VRDR & tré mic TCM nam 2018
- Ty & c4c typ VRDR lién quan dén bénh TCM, 2008-2018
- Pic diém luu hanh cac typ VRDR theo thoi gian, dia ly, nhom tudi va do
lam sang
e Muc tiéu 2:
- Ty & khuéch dai gen VP1 cua cac typ VRDR CV-A6, CV-A16, CV-A10,
CV-A2, CV-A4, E-18 va CV-A24
- Pic diém cay phat sinh loai xay dung dua trén toan bo ving gen VP1 cua
cac typ VRBR CV-A6, CV-Al16, CV-A10, CV-A2, CV-A4, E-18 va CV-
A24,
- Dic diém di truyén phan tir cia ving VP1 (gom ty 1é twong ddng nt, Xac
dinh cac diém dot bién aa) cua cac typ CV-A6, CV-A16, CV-A10, CV-
A2, CV-A4, E-18 va CV-A24
- So sanh su tuong ddng va khéc biét viing VP1 cia cac typ VRDR nay tai
Viét Nam va trén thé gigi

2.4.5 Lwge do nghién civu
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Giai doan 2008-2017:

Giai doan 2018:

MAu lwru tai PTN dé dugc dinh typ VRPR
(2226 mau)

Méu lam sang giri vé PTN
(480 mau bénh pham)

-

Muc tiéu 1:
Xac dinh dac
diem  luu
hanh cua cac
VRDR & tré
em mac
TCM tai
mién  Bic
Viét  Nam,
giai doan
2008-2018
\_

Phiéu
dieu tra

\ 4

RT-PCR phat hién VRDR chung (377
mau) va multiplex RT-PCR phat hién
EV-AT71, CV-A6, CV-Al6 va CV-A10

(328 miu)

)

-

\_

CODEHOP snRT-PCR/giai trinh

(+) tu va khuéch dai mot phan ving
gen VP1 dinh danh cic VRDR

ngoai EV-AT71, CV-A16, CV-AG,

CV-A10

(49 mau)

J

v v

Muc tiéu 2:

Mau dwong tinh véi cac typ VRPR
(2603 mau)

!

[

Chon miu, giai trinh tu toan b gen VP1
(590 miu)

Hinh 2.1. Lwoc d6 trién khai nghién cieu

2.5. Vat liéu, sinh pham va thiét bi
2.5.1. B4 moi dinh typ VRPR va khuéch dai, gidi trinh tw ving gen VP1

Phan tich dac
diém phan tir
vung gen VP1
cia CV-AG,
CV-Ale, CV-
A10, CV-A2,
CV-A4, E-18

]"\Va CV-A24 )

- B6 mdi &p dung trong xét nghiém dinh typ VRDR thudc quy trinh thuong
quy cua PTN. Chi tiét bé méi tai Phuy luc 3

- B0 moi dic hiéu khuéch dai toan bo ving gen VP1 ¢6 duoc tir ngudn: (1)
tham khao tir c4c bai bao di cong b, (2) cia PTN VRDR thiét ké, (3)
Nghién ctu sinh thiét ké bang cac phan mém Primer designing tool
(NCBI), Primer3 (v.0.4.0) (Bang 2.2)




Bang 2.2. Danh sach méi sir dung trong nghién cieu

Kich thwéc (nt)

TT Tii{;ﬁn Poan  Kich thwéc Sin Tén moi Trinh te mbi (5°-3°) Ngudn
VP1 pham PCR

1  CV-Al6 891 1161 CV-A16 2302F  ATG GTA YCA AAC YAACTA TG PTN
""""" 5 CV-Al6 3105R  TAATCY AGG TCA YTT GCT TG VRDR -
""""" 3 CV-A16_2895F AGT AYATGT ATG TCCCRC G Vign
--------- . CV-Al6 3462R  GAR GAR ACT AAC ARG TCY CT VSDTTU

5 CV-A6 915 1051 CV-A6_2351F AYA TYA TAG CTC TTG GAG CRG C PTN
""""" 6 CV-A6_3050R GGR TAR CCA TCA TAA AAC CA VRDR -
""""" 7 CV-A6_2825F ART TCACYTTYG TRT CCA Vign
--------- = CV-A6_3401R  CACTCTRAAGTT ACC YAC ATA GAT VSDTTU

9  CV-AIL0 894 1210 CV-A10 2251F  AAG ACA GGT GGG AAT TAC G PTN
"""" 10 CV-A10 3181R  TCT GAAGTATCA GTT GCC AT VRDR -
"""" 11 CV-A10 2700F  TCG ATT ATT RGG AAT RGT TA Vién
"""" 12 CV-A10 3460R  CAG GTCTCG TGAACTRTCTT VSDTTU

13 CV-A2, CV-A2- 1052 EV486F* TGG TAI CAR ACI AAI TWY GTIGTN CC [132]

14  CV-A4 861 EV488R* GTI GGR TAI CCI TCI TAR AAC CAY TG

15 CV-A4 - EVA487F* ATG TWY GYI CCI CCI GGI GCN CC

16 915 EV489R* AYI GCI CCI SWI TGY TGN CC
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17 CV-A2_18F TGC HAT AAC CAA CAC RGT RAA PTN
"""" 18 CV-A2_183F TGA RAR YYT SAT AGA RAC AA VRDR -
"""" 19 CV-A2_205R TRTTYT TRT TRACYACACAYCT Vién
"""" 20 CV-A2_470R GGA ACRTAC ATRTAY TGR AG VSDTTU
"""" 21 CV-A4_2638F GAR ACH AGA TGT GTY GTD AA
"""" 22 CV-A4_2692F TTYTTCTCT AGRTCAGGA YT
"""" 23 CV-A4_3201R CAA ATA AAT GCG RAT CTG RAA
"""" 24 CV-A4_3214R CTCTYT THA RCC GCA ART AAA

25 CV-A24 915 1025 A24_VP1_FullF* CAAAGAGAACTTTGTTTGCG [44]
"""" 26 A24_VP1_FullR* CCT CCAAAAGTATTAATGTTTTC
"""" 27 A24 2416F TTT AGC GTGCGT CTGTTG AG Nghién ctru
"""" 28 A24 3044R AAA ACACTG ACG GGT TYG AT sinh thiét
"""" 29 A24 2813F TAC ACAGAC ACAGTGCGACT ké
30 A24 3440R CCT GCA ACR TAC ACCGCCAT

31 E-18 861 990 E18_2397F TRCGTT TGY TGA GRG ATAC Nghién ctru
32 E18_2952R GTC CAAAAG ACACTAGGGTT sinh thiét
33 E18_2813F TGC CAR GAT CAR GGR ACG CA ké
34 E18 3386R TGK GTW GCK ARG TGY CTG TT

Ghichd: Y=CI/T; R=AIG;, W=AT; S=C/G K=GIT D=A/T/G H= A/T/C N=A/T/GIC
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2.5.2. Vit tw, trang thiét bi

May PCR (Thermo, My)

May dién di ngang (Fisher scientific, My)

Hé thdng may giai trinh tu gen (ABI 3730™ Genetic Analyser, My)
Tu an toan sinh hoc (Esco, Singapo)

May ly tam (Thermo, My)

Tu mét 2-8°C (Sanyo, Nhat Ban)

Tu &m -30°C va -80°C (Sanyo, Nhat Ban)

May dong khé (Thermo, My)

Pipette don kénh, pipette da kénh céc thé tich (Thermo, Phan Lan)
Cén dién tir (Ohaus, M¥)

May lic (IKA, Dirc)

May spindown (Eppendorf, Duc)

Pau c6n ¢6 mang loc c4c thé tich 10ul, 200pl, 1000ul (QSP, M¥)
()ng 0,1ml, 1,5ml, 2ml, 15ml, 50ml (Eppendorf, Burc)

Pia 96 vj tri thé tich 0,1ml (ABI, M¥)

Lo vi song (Viét Nam)

2.5.3. Hoa chit, sinh phim

Bang 2.3. Hda chit, sinh pham dung trong nghién céu

Thong tin héa chit, sinh pham Muc dich
TT O . Hang M4 s6
Tén sinh pham . p i R
san xuat san pham
1 PBS Sigma MFCDO00131855 Xt ly
2 Chloroform Sigma C0549-1QT mau Pénh
pham
3 QlAamp®Viral RNA Mini . 52906 Téch chiét
. Quiagen
Kit ARN
4 Ethanol 99,9% Sigma 459844
5 High Pure Viral RNA Kit Roche Life 1185882001

Science
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6 GoScript™ Promega A5001 cDNA
Transcription System Corporation
7 GoTag Green Master Mix 2X Promega 201443 PCR va
Corporation dién di
8 Agarose, LE, Analytical Promega V3125 san pham
Grade Corporation PCR
9 Subur™ Safe ADN gel stain  Invitrogen — $33102
10.000X Thermo Fisher
Scientific
10 UltraPure™ TBE Buffer, Invitrogen — 15581044
10X Thermo Fisher
Scientific
11 ADN Ladder 100 Promega G8291
Corporation
12 ADN Ladder 1000 Promega G5711
Corporation
13 Ex0SAP-IT™ PCR Product ABI - 78201 Tinh sach
Clean up Reagent Thermo Fisher san pham
Scientific PCR
14 BigDye® Terminator v3.1 ABI - 4334756 Gan dye,
Thermo  Fisher tinh sach
Scientific san pham
15 Sephadex® G-50 GE Heathcare GE17-0042-01  khuéch dai
16 Hi-Di™ Formamide ABI - 4401457 va doc trinh
Thermo  Fisher tur
Scientific
17 POP-7™ Polymer ABI - 4363935
Thermo  Fisher
Scientific
18 3730 Running Buffer (10X) ABI - 4335613

Thermo Fisher
Scientific
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2.6. Ky thuat thyc hién trong nghién ciru
2.6.1. Ky thudt thu thdp thong tin (swr dung trong Muc tiéu 1)

e 100% s6 mau trong nghién ciru déu c6 phiéu diéu tra (Phu luc 1).

e Kiém tra cic thong tin da thu thap gom: Tudi, mau bénh pham thu thap (noi guri
mau, ngay khéi phat, do 1am sang...)

e Cac thong tin dugc kiém tra, ra soat va nhap file excel

e Phan tich s liéu: Phan tich méi lién quan gitra su phan bd cua vi rat theo thoi
gian luu hanh, ving dia ly, nhém tudi mac bénh, do 1am sang

2.6.2. Xt Iy mdu bénh pham thu thdp nam 2018 (sir dung trong Muc tiéu 1)

e Loai mau dugc thu thap thuong 1a mau phan, dich ngoay hong, dich nét phong.
Mau dich ngody hong va dich nét phong duoc bao quan trong mai trudng van
chuyén giri vé PTN [3]. Mau phan thudng cd chira ndng do vi rit cao nén dugc
wu tién lra chon 1am xét nghiém trudc néu mot ca bénh c6 ca mau phan va cac
loai mau khac duoc thu thap.

e Cach xir ly mau:

- Bénh phdm phan: Ly khoang 2g mau vao trong éng tuyp 50 ml (Ong
falcon 50ml), b6 sung 10ml dung dich PBS 1X, 5-10 hat thuy tinh, 1ml
chloroform. Van chat nap 6ng, dan parafilm kin nap 6ng. Lac dng bang
may lic (800 vong/phdt) trong 20 phdt & nhiét do phong. Ly tdm 4000
vong/phut x 20 phat & 4°C. Hat 1ml dich ndi chia vao dng tube 1,5 ml, bao
quan -30°C cho xét nghiém tiép theo.

Bénh pham dich ngody hong va dich nét phong: Bénh pham dang duoc
bao quan trong dng moéi trudng van chuyén vi rat. Lic éng bang may lic
800 vong/phut x 20 phdt & nhiét d6 phong. Chia 1ml dich vao dng tube 1,5
ml va bao quan & -30°C cho xét nghiém tiép theo.

2.6.3. Tdgch chiét ARN (sir dung trong Muc tiéu 1, 2)

e Sir dung sinh pham Qiagen viral ARN mini kit (Qiagen) hozc High Pure Viral
RNA Kit (Roche)

e Quy trinh thuc hién theo hudng dan caa nha san xuat (Phu luc 4, Phu luc 5)
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2.6.4. Ky thudt RT-PCR chén dodn vi rit dwong rudt chung va multiplex RT-
PCR phat hi¢n EV-AT1, CV-A6, CV-A16 va CV-Al0 (sir dung trong Muc tiéu 1)

e Nguyén ly: ARN tach tir mau bénh pham nghi nhiém VRBR duoc cho vao hdn
hop RT dé tao cDNA. San pham cDNA duoc st dung lam khuén trong cac phan
ttng PCR gom: (1) phan tng véi mdi thiét ké tai ving 5’UTR, dic hiéu chung
V6i cac VRDR, (2) phan &ng véi hai cap moi thiét ké trén gen VP1, dac hiéu
cho vi rat CV-A6 va EVA-71; (3) phan tng vai hai cap moi thiét ké trén gen
VP1, dac hiéu cho vi rat CV-A16 va CV-A10

e Bo6 moi sir dung chi tiét tai Phy luc 3

e Céch tién hanh:

- Toéng hop cDNA si dung maéi ngdu nhién

Hon hop phan tng (Master Mix) gom:

Thanh phan Thé tich /1 phan @ng (ul)
Nudc tinh sach 0,5

bém GoScript™ 5x 4

dNTP Mix (10mM) 1

MgCl, 15

Mbi Random

Recombinant RNAsin
Enzym GoScript™Reverse Transcriptase

RNA (b6 sung tai budc tong hop cDNA) 10
Tong 20
Chu trinh nhiét
Nhiét d¢ (°C) Thaoi gian (phut: giay)
25 5:00
42 60:00
70 15:00
4 oC

- Phdn #ng PCR
Hon hop phan tng cho PCR phét hién VRPR chung
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Thanh phan Thé tich/1 phan &ng (ul)
Nudc tinh sach 16
Go Tag® Geen Master Mix 25

Mbi xudi (10 uM)
Mbi nguoc (10 uM)
cDNA (b6 sung tai buéc PCR)

Tong 50
HSn‘hqp phan &ng cho PCR phat hiép EV-A71 va CV-Ab6
Thanh phan The tich/1 phan wng (ul)
Nudec tinh sach 8
GoTag Green Master Mix 25

MOdi xudi CA6_3020F (10 uM) 3
Mbi nguoc CA6_3194R (10 uM) 3
Mbi xudi MASO01S (10 uM) 3
Mdi nguoc MAS02A (10 uM) 3
cDNA (b6 sung tai buéc PCR) 5

Tong 50
Hon hop phan ting cho PCR phat hign CV-A16 va CV-A10
Thanh phan The tich/1 phan wng (ul)
Nudc tinh sach 8
GoTag Green Master Mix 25

MOi xudi CA10_2700F (10 uM) 3
Mbi ngugc CA10_3181R (10 uM) 3
Mbi xudi CA16_2895F (10 uM) 3
Mbi ngugc CA16_3105R MAS02A (10 uM) 3
cDNA (b6 sung tai buéc PCR) 5

Téng 50
Chu trinh nhiét:
Nhiét do (°C) Thai gian (phat: giay) Chu ky lap
95 5:00 1
94 0:45
55 0:45
72 1:30 50

72 4:00 1
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4 ocC
- Dién di san phdm PCR:

= Két qua RT-PCR duoc dién di trén gel 2%

= MAu duoc coi dwong tinh khi ¢ xuat hién bang dic hiéu cho ting
tac nhan. Kich thuéc san pham PCR dic hiéu nhu sau: VRPR
chung - 400 cap base (bp), EV-A71 - 377bp, CV-AG6 - 175bp, CV-
A10 - 482bp, CV-A16 - 231bp
= Sy xuit hién cac san pham PCR ¢ cé4c vj tri khong dac hiéu hoac
khong cd su hién dién caa san pham PCR cho két qua am tinh
2.6.5. Ky thugt CODEHOP snRT-PCR/sequencing va khuéch dai mét phan ving
gen VP1 dinh danh cac Vi rit dwong rugt ngodi EV-A71, CV-A16, CV-A6, CV-A10
(st dung trong Muc tiéu 1)

e Nguyén Iy: ARN dugc tach chiét duoc ding cho phan @ng cDNA, st dung hdn
hop mai thiét ké trén ving gen 2A. San pham ¢cDNA sau d6 str dung cho phan
ing PCR 1 véi cap moi thiét ké trén ving gen VP3 va VP1 dé thu dugc doan
san pham khuéch dai dai khoang 762 bp. Phan tmg PCR 2 duoc tiép tuc véi cip
mdi khuéch dai doan gen VP1 dai khoang 348-393 bp. Poan san pham khuéch
dai cua PCR 2 duoc sir dung dé giai trinh ty va phan tich di truyén, dinh danh
kiéu huyét thanh VRDR

e Quy trinh duoc thuc hién véi cac mau duoc xac dinh duong tinh véi VRPR
chung va am tinh véi EV-A71, CV-A16, CV-A6 va CV-A10 bing ki thuat
multiplex RT-PCR (muc 2.6.4)

e B moi sir dung chi tiét tai Phu luc 3

e Cach tién hanh:

- Téng hop cDNA:
Hon hop Maxter mix gom:
Thanh phan Thé tich/1 phan &ng (ul)
Nudc tinh sach 1,5
bém GoScript™ 5x 2
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Thanh phan Thé tich/1 phan &ng (ul)
dNTP Mix (10mM) 0,5
MgCl, 0,75
AN32,33,34,35 coctail (10uM) 0,5
Recombinant RNA sin 0,25
Emzym GoScript™ Reverse Transcriptase 0,5
RNA 4
Tong 10
Chu trinh nhiét
Nhiét d¢ (°C) Thaoi gian (phut: giay)

25 5:00

42 60:00

70 15:00

4 oc

- Phan #ng PCR
Hon hop Maxter mix cho PCR 1 gom:

Thanh phan Thé tich/1 phan &ng (ul)
Nudec tinh sach 4,5
GoTaq Green Master Mix 12,5
MJbi xudi SO224 (10 uM) 1,5
Mo6i ngugc SO222 (10 uM) 1,5
cDNA (b6 sung tai buéc PCR) 5
Tong 25
Hon hop Maxter mix cho PCR 2 gom:
Thanh phan Thé tich/1 phan
Nudc tinh sach 8
GoTag Green Master Mix 12,5
Mbi xudi ANSIF (10 uM) 2
Mbi nguoc ANSSF (10 uM) 2
San pham PCR 1 (b sung tai budc PCR) 0,5
Tong 25

Chu trinh nhiét cua PCR1
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Nhiét d (°C) Thoi gian (phat: giay) Chu ky lap
94 2:00 1
94 0:30
42 0:30
72 1:00 25
72 7:00 1
4 ocC
Chu trinh nhiét cho PCR 2
Nhiét d¢ (°C) Thai gian (phut: giay) Chu ky lap
95 5:00 1
94 0:30
55 0:30
72 0:45 25
72 5:00 1
4 oC

- Dién di san pham PCR: duoc thuc hién tuong tu nhu sau khi xét nghiém
xac dinh tac nhan VRBR chung, EV-A71, CV-Al16, CV-A6 va CV-Al10
(Trang 48)

- Tinh sach sdn pham PCR

Str dung sinh pham ExoSAP-IT™ PCR Product Cleanup Reagent dé tinh sach

san pham PCR nham loai bo cac primer, ARN don va cac nt thira. Sinh pham duogc
giit tai -30°C. Sinh pham dugc dua ra ngoai ti &m va giit trén gel lanh trong suét qué
trinh st dung. Tron déu 5pl san pham PCR vai 2ul ExoSAP. San pham PCR sau tinh
sach duogc luu gitr tai -30°C.

Nhiét do (°C) Thai gian (phut: giay)

37 15:00
80 15:00
4 oc

- Gidi trinh tu:

Han hop phan tng (Master Mix) gém:
Thanh phan Thé tich /1 phan @ng (ul)
Big Dye Terminator 1
Nudéc khong ion 5,8




51

Thanh phan Thé tich /1 phan @ng (ul)
Mbi (10pM) 0,2

5x Sequencing Buffer 2

San phan RT-PCR d tinh sach 1,5

Tong sd 10

Chu trinh nhiét:
Nhiét do (°C)  Thaoi gian (phut: giay) Chu ky lap

96 1 1

96 10

50 5 35

60

72 10 1
4 00

- Tinh sach san phdm PCR gidi trinh ti gen

Viéc tinh sach san pham giai trinh ty nham loai bo Bigdye terminators tén du
va cac thanh phan khac trong dung dich dém (Buffers) truéc khi tién hanh dién di
mao quan nham thu duoc tin hiéu tot hon trén may giai trinh ty ty dong. San pham
PCR giai trinh tu gen duoc tinh sach bing hoa chat Sephadex® G-50.
Quy trinh thyuc hién theo hudng dan cua nha san xuat (Phu luc 6)
- Chay mdy gidi trinh tr ABI 3730 Genetic Analyser
Thuc hién dién di trén may giai trinh tw ABI 3730 (Applied Biosystem, My)

v6i gel POP-7. Trinh tu nt dugc phan tich theo céc thong sé cia phan mém di kém
theo may

- Dinh danh cic VRDR: Puoc thuc hién trén trang web phén tich tu dong

http://www.rivm.nl/mpf/enterovirus/typingtool .
2.6.6. Thiét ké primer khuéch dai toan bé viing gen VPI ciia E-18 va CV-A424 (sir
dung trong Muc tiéu 2)
e Sir dung trinh ty VP1 ngin di c6 chiéu dai 330 nt caa E-18 va CV-A24 1am
khuén nham lya chon chung E-18 va CV-A24 trén ngan hang Gen. Cac ching

nay dugc lua chon trén ti€u chi c6 doan VP1 hoan chinh va trinh tu nt d6 tuong


http://www.rivm.nl/mpf/enterovirus/typingtool
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ddng cao nhat véi cac trinh tw ngan thudc nghién ciru. Chung duoc lua chon dbi
véi E-18 la chung E-18 duoc phén lap tai Uc nam 2008 (NSW-V13A-2008-
ECHO18) va cua CV-A24 la chung CV-A24 phan lap tai Nhat Ban nam 2011
(CA24v/Okinawa/5/2011).

e Xac dinh vi tri VP1 cua chung lya chon lam khudn.

o Moi thiét ké bao gdm bo mdi ngoai (outter primer) trong d6 mdi xudi thudc
viing gen VP3 va mdi nguoc thudc ving gen 2A nham dam bao doan gen duoc
khuéch dai s& bao tron ving gen VVP1, cdc mdi trong (inner primer) dugc thiét
ké dam bao khuéch dai cac doan gen c6 chiéu dai tir 500-800 bp va chong lén
nhau 1 phan nham dam bao cd thé giai trinh ty toan bo gen VP1. Cac mdi thiét
ké dam bao chiéu dai téi uu tir 18-25nt, nhiét d6 ndng chay (Tm) tuong dong,
khong chénh nhau qua 2°C, mat do GC khoang 50-60% va dam bao khéng hinh
thanh céu trac dimer, kep toc va lip.

e COng cu thiét ké mdi gdm: Primer designing tool (NCBI) va Primer 3 (v. 4.0)

e Danh sach mdi chi tiét tai Bang 2.2.

VP1 2A
Lira chon chdng lam khuén VP3 -
thiét ké

Xac dinh vj trf VP1 v

Xéc dinh kich thudc doan gen ‘
mudn khuéch dai

Thiét ké moi ngoai va trong cho
viéc khuéch dai va gidi trinh ty v
doan gen co chra toan bo VP1

Lya chon va kiém tra c4c diéu
kién t6i wu vé nhiét d6 ndng chéy,
chiéu dai, %GC.... \

B mdi cho E-18 va CV-A24

Hinh 2.2. So @6 quy trinh thiét ké méi cia E-18 va CV-A24
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2.6.7. Khuéch dai va gidi trinh tw gen VPI (sir dung trong Muc tiéu 2)

e Nguyén ly: ARN tach tir mau duong tinh véi typ VRDR trong nghién ciru duoc
cho vao hén hop RT dé tao cDNA. San pham ¢cDNA dugc sir dung 1am khuén
trong cac phan tng RT-PCR khuéch dai doan gen c6 chira toan bo VP1. San
pham khuéch dai cia PCR str dung giai trinh ty va phan tich di truyén.

e B mdi sir dung cho timg typ VRDR chi tiét tai Bang 2.2

e Céch tién hanh:

- Tong hop cDNA: Han hop phan tng (Master Mix) gom:

Thanh phan Thé tich /1 phan @ng (ul)
Nudc tinh sach 0,75
GoScript™ 5x Reaction Buffer 3
dNTP Mix (10mM) 0,75
MgCl, 1,125
Random Primer 0,75
Recombinant RNAsin 0,375
GoScript™Reverse 0,75
RNA 7,5
Tong 10
Chu trinh nhiét:
Nhiét do (°C) Thaoi gian (phut: giay)

25 5:00

42 60:00

70 15:00

4 oC

- Khuéch dai toan bé ving gen VP1:

Hon hop phan tng (Master Mix) gém:

Thanh phan Thé tich/1 phan &ng (ul)
Nudc tinh sach 55

Go Tag6 12,5

Mbi xudi (10 M) 1

Mbi nguoc (10 uM) 1
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Thanh phan Thé tich/1 phan &ng (ul)
cDNA 5
Tong 25

Chu trinh nhiét:

Nhiét d (°C) Thoi gian (phat: giay) Chu ky lap
95 5:00 1
95 0:45
45 0:45
72 1:30 S0
72 4:00 1
4 oc

- Dién di san pham PCR: duoc thuc hién twong tu nhu sau khi xét nghiém
xac dinh tac nhan VRBR chung, EV-A71, CV-Al16, CV-A6 va CV-Al10
(Trang 47-48)

- Gidi trinh ty toan bg vung gen VP1: thuc hién tuong tu nhu trong giai
trinh tu tai k¥ thuat 2.6.5 (trang 50-51). Bo mdi khuéch dai timg typ VRDR

chi tiét tai Bang 2.2. Két qua giai trinh ty sau d6 dwoc phan tich cac chudi

nt, ghép cac trinh tu xac dinh bai cac moi khac nhau thanh mét trinh ty
hop nhét bang phan mém Chromaspro 3.18

Kiém tra lai vi tri viing gen da khuéch dai : Puoc thuc hién trén trang web

phan tich tu dong http://www.rivm.nl/mpf/enterovirus/typingtool

e vFs VP
RT
Mo xudi PCR Moi ngueoc
San pham RT-PCR c6 kich thuéc
iai dao dong 990-1210 b
Str dung ca mdi ngoai va trong - Giai =9 S8 2
(outter primer, inner primer) trinh tw

Lam sach, ndi cac doan trinh tw

+
San phém cé kich thuéc dao déng
VP3 VP1 2A 990-1210 bp

Kiém tra va cat doan X
gen VP1 hoan chinh VP1 sir dung trong phan tich di
v truyén

Hinh 2.3. Luwgc db phan &ng RT-PCR va giai trinh tw khuéch dai gen VP1



http://www.rivm.nl/mpf/enterovirus/typingtool
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2.6.8. Phén tich di truyén gen VPI (sir dung trong Muc tiéu 2)

e Thu thap toan b trinh tu toan/hoic gan toan bo ving VP1 cua cac chung hién
dang c6 trén ngan hang Gen (GeneBank) thong qua chirc naing BLAST-NCBI
bang céch sir dung trinh tu gen VP1 ciia cAc mau nghién ctru da khuéch dai va
giai trinh tu thanh céng lam “khudn do” (query) dé thu thap

e Sang loc, kiém tra va gitr lai c&c trinh tu c6 chiéu dai >800 bp

e Tién hanh phan tich di truyén, so sanh bang céch st dung géi phan mém MEGA
7.0 [93]. Su sap xép chudi trinh ty dugc thyuc hién bai ClustalW. Cay di truyén
pha hé¢ dugc xdy dung boi phuong phap Maximum Likelihood (ML) trén mo
hinh tién hoa phd hop c6 gié tri tai lap (bootstrap) 1a 1000. Khoang cach di
truyén (p-distance) dugc tinh toan dé xac dinh do khac biét vé nt, aa ciia mau.

e Vi tri cac cau tric vong chic nang dugc xac dinh bang hai cach: (1) dya trén
c4c tai liéu da cong bd, (2) M6 hinh hoa do twong ddng (homology modeling)
bang céch sir dung cac md hinh cau tric ph hop 1am khudn nham phong doan
vi tri cau trdc dang vong (function loop) xuat hién trén bé mat VP1 va cac vj tri
trinh dién khang nguy@n dbi vai mot sé vi tri chua biét. M hinh céu trac twong
déong dugc thuc hién ty dong trén trang SWISS-MODEL
(htttp://www.swissmodel.expasy.org). Viéc md phong va thé hién cau tric
protein dugc thyc hién trén NOC 3.01 (http://www.noch.sourceforge.net).

e Chiét xuat tir MEGA ra excel trinh tu aa dé xac dinh vi tri dot bién

thanh céng trong

nghién ciru

Trinh tw khuéch dai
trén Ngian hang Gen

Trinh tw thu thap ]

Kiem tra, sang loc

Gitr lai cac trinh tw VP1
c6 chiéu dai = 800bp

Tap hop cic trinh tw, sip xép va xiy dwng ciy phat sinh chuang loai
biang go6i phan mém MEGA 7.0

- Xac dinh d¢ twong dong nt

- XAy dung ciy phat sinh ching loai
- Xac dinh cac d6t bién aa

Phan tich dac diém di truyén vung gen VP1 ciia tirng typ VRDR
(CV-A16, CV-A6, CV-A10, CV-A2, CV-A4, E-18, CV-A24)

Hinh 2.4. Lwoc d6 phan tich di truyén gen VP1


http://www.noch.sourceforge.net/
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2.7. Quan ly va phan tich sé liéu
2.7.1. Qudn Iy 56 ligu
Thong tin co ban cia mau thu thap ciing nhu ho so xét nghiém duoc nhap vao
file excel, luu tai may tinh caia PTN VRDR - Vién VSDTTU
Théng tin gdm ma xac dinh cua mau bénh pham, tén bénh nhan, tudi (thang),
gidi tinh, dia chi, dién thoai lién lac, t&n bénh vién, dic diém lam sang, phuong phap
diéu tri, ngay khai phat, ngay nhap vién, ngay lay mau, loai bénh pham.
Két qua xét nghiém cua cac mau sau khi thuc hién duoc nhap bé sung, lién két
véi dir liéu dich t& hoc va 1am sang cho tirng mau bénh pham.
2.7.2. Phan tich sé li¢u
e Phuong phép phan tich sé liéu:
Muc tiéu 1: Sé liéu duoc xir ly va thuc hién phan tich trén trang web dich t&
http://vassarstats.net
Muc tiéu 2: Pac diém di truyén gen VP1 duoc dya trén c4c phan mém va trang
web gom:
- http://www.rivm.nl/mpf/enterovirus/typingtool
- Chromaspro 3.18
- MEGA 7.0
- htttp://www.swissmodel.expasy.org
- NOC 3.01
e Pam bao tinh chinh x&c cia théng tin méu va chét lweng xét nghiém
Qua trinh nhap dix liéu tir phiéu thu thap thong tin sang excel duoc kiém tra
chéo hai lan dam bao tranh sai sot. File dit liéu dwoc quan ly trén may c6 ma khoa
bao mat
Thuce hién thi nghiém bang cac quy trinh chuan, tuan thu thuong quy tai PTN.
Hé thong thiét bi dugc hiéu chuan, danh gia dinh ky. Hoa chat, sinh pham, vat tu tiéu

hao str dung con han st dung.


http://vassarstats.net/
http://www.rivm.nl/mpf/enterovirus/typingtool
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2.8. Pao dwrc trong nghién cau

Cac mau trong nghién cau sir dung ngudn mau duoc thu thap trong chuong
trinh giam sat bénh TCM, duoc thuc hién tai Vién VSDTTU'. Viéc sir dung mau bénh
pham va phiéu diéu tra cho muyc dich nghién ctru duoc su cho phép cua Bo Y té theo
quyét dinh s6 6493/QD-BYT nim 20186.

Nghién ctru giai trinh tu va phéan tich toan b vung gen VP1 dugc thuc hién
nhu mot phan cong viéc cua dé tai dugc tai tro bai Quy Phaét trién khoa hoc va cong
nghé Qudc gia (Nafosted) (dé tai ma sé 106-YS.04-2016.12) va cua du an hop tac
Vién Céc bénh truyén nhiém Quéc Gia Nhat Ban — NIID va Vién VSDTTU..

Cac sb liéu lién quan dén luan an da cdng bd trong cac bai bao Quéc gia va
Qudc té déu duoc su dong Y cia cac dong tac gia.

Théng tin c& nhan cua déi twong trong nghién ctiu duoc mi hoa dudi dang ma sd.

Céc ki thuat thuc hién trong nghién ctu chi thuc hién trén mau bénh pham da
xt Iy, khong gay ton hai dén sic khoe cua ddi twong nghién cau.

Céc théng tin thu thap trong dé tai phuc vu muc dich duy nhét 1a nghién cau
khoa hoc.



58

CHUONG III: KET QUA NGHIEN CUU
3.1. Pic diém lwu hanh cia cic VRPR & tré em mac TCM tai mién Bic Viét
Nam, giai doan 2008-2018
3.1.1. Két qud dinh typ Vi rit dwong rupt nim 2018

Xét nghiém 480 mau bénh pham 1am sang thu thap nim 2018 cho két qua 377
mau duong tinh véi cac typ VRBR. Trong d6, s6 mau duong tinh véi EV-AT71 1a 205
mau (54,38%), CV-A6 1a 97 miu (25,73%), CV-A16 1a 1,33%, CV-A10 la 21
(5,57%). C6 23/377 mau khong xac dinh duge typ VRDR. S6 mau duge dinh typ véi
cac tac nhan VRPR phu 12 26 mau (6,7%). Chi tiét tai Bang 3.1
3.1.2. Két qua dinh tjp vi rit dwong ruét giai doan 2008-2018

2603 mau duong tinh véi VRDPR trong giai doan 2008-2018. 2404 maiu
(92,35%) dugc dinh typ VRDR (serotype) thanh cong 197 mau (7,65%) khong xac
dinh duoc typ. Tong s6 45 typ VRDR da dugc dinh danh, thudc ba nhom A, B va C
véi ty 18 twong Gng 1a 87,67% (2282/2603 mAiu), 3,46% (90/2603 mau) va 1,23%
(32/2603 mau). Typ EV-A71 (nhdm A) c6 luong mau nhiéu nhat 912/2603 mau
(35,04%). Céc typ VRDR con lai duoc thu thap 12 1691/2603 mau (64,96%). CV-A6
va CV-A16 dang vi tri thir 2 va 3 voi luong mau lan luot 1a 729 mau (28,01%) va
503 mau (19,32%). CV-A10 ¢ vi tri tha 4 véi 68/2603 mau (2,61%). Cac tac nhan
phu khac dwoc phét hién mudn hon (tir nim 2010) Vi ty 16 dudi 1%. Tan suat xuat
hién cua ching thuong khéng rai rac qua nhidu ndm ma tap trung cha yéu vao mot
giai doan nhat dinh nhu CV-A2 vao nam 2017, E-18 vao nam 2016-2017, CV-A24
nam 2013-2014. VRDR nhém B va C thy c6 su noi bat vé sé lugng cua tac nhan E-
18 (0,35%) va CV-A24 (0,54%) (Bang 3.1).

Trong khudn khd caa dé tai, nghién ciru sinh tap trung phan tich sy lwu hanh
va phan tich dic diém di truyén caa cac VRDR gy bénh khdng phai 1a EV-AT71, gom
hai tdc nhan chinh 1a CV-A6, CV-A16 va dai dién cac tdc nhan phu néi troi khac cua
nhém A la CV-A10, CV-A2 va CV-A4, nhém B la E-18 va nhdm C la CV-A24.
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Nhém/typ VRPR 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Tong (n, %)
n=32 n=4 n=8 n=551 n=492 n=229 n=316 n=151 n=258 n=185 n=377 n %
EV-A71 6 1 4 234 249 85 8 40 71 9 205 912 35,04
<« CV-A6 129 114 78 70 80 83 78 97 729 28,01
‘g CV-Al6 22 3 3 85 76 24 174 6 47 58 5 503 19,32
< CV-A10 1 3 5 10 1 26 1 21 68 2,61
&~ CV-A2 3 1 7 11 0,42
g CV-A4 2 4 2 1 11 2 22 0,84
Typ Coxsackie A khac
(CV-A3, 5, 8, 12 14) 8 5 o 3 7 1 4 37 142
| E-18 3 6 9 0,35
m E-11 1 4 1 3 9 0,35
g E-30 6 1 1 8 0,31
5 E-6 1 3 1 1 1 1 8 0,31
ng CV-A9 3 1 2 2 8 0,31
Typ Coxsackie B khac
o
C VBl 345 2 2 1 2 1 6 14 0,54
Typ Echo khac (E1,3,5,7,9,
12,13,14,16,19,25,21,33), 1 3 9 1 4 2 4 6 30 1,15
EV-B80
@) | CV-A24 8 5 1 14 0,54
£ CV-AL 1 1 4 1 7 0,27
S VirutPolio (PV1, PV2, PV3) 1 3 1 5 0,19
~
@  Typ Coxsackie A khac (CV-
D>: Al, 13, 18, 20, 22) va EV-C96 3 1 2 1 1 2 10 0,38
VRDR }(héng xac dinh typ 3 76 25 14 24 17 10 7 23 199 7,65
Tc}ng SC} VRDR duong tinh 32 4 8 551 492 229 316 151 260 185 337 2603 100
Tong sb6 ca bénh TCM 480
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3.1.3. Pic diém lwu hanh ciia cdc typ vi rit dwong rudt
A. Pic diém phdn bé theo thoi gian

80%
70%

& 60% A RE /I
c .' '..
= 50% o -~ . / \ . ., .
£ 0% \5 ,/ \ ...... I.... /
R R o .I-'. a ° °
[=) L[] .
30% \ SN T T R
’g Feeoons,, ro ..'_E. “ \ P \ T
= 20% [ — - / ‘ \ P /\
-— - - L[] \ / .
10% -~ . \
() ._/ * & \= \-
0%
2011 2012 2013 2014 2015 2016 2017 2018
------ CV-A6 == e= CV-Al6 == o EV-A71
A.
80%
70%
C
<@ 60%
Z sox 2.
- 0 . ®e
g K 0.. ..o -"é."
% 40% . .. .. A ... ’ ‘o.
:D' 30% e, / \ /‘ * U V4 \ [ ]
; o, Sos .:'- / .°\ / A
> 20% 2, ~ ol
‘., . ‘@ N _O A
10% Z_ e , K TR |
0% = - w »v——¢ AV ®
2011 2012 2013 2014 2015 2016 2017 2018
co@es CV-A6 ==@= CV-Al6 == -EV-A71
B.
80%
70% . —
Soow T
HOQ 0,
L 60% \
& 50% . )
c
S 40% A A P )
= 30% \ .
@ ) / R * ...'...\ %‘. AR A4
> 20% /.. ~N o
2 N\ . ‘@, . - ~
10% 5 = o~ '-o..:/ -~ J S
0% 4 LS = = >
2011 2012 2013 2014 2015 2016 2017 2018
co@es CV-A6 ==@= CV-Al6 =@ -EV-A71
C.

Biéu d6 3.1.Tinh chu ki ciia CV-AB, CV-A16 giai dean 2011-2018 théng qua ty
1é % phat hién trén toan Mién Bac (A), Thai Binh (B) va Hai Phong (C)
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CV-A16 duoc phét hién hang nam ¢ mién Bic nhung c6 sy dao dong 16n vé
ty 1& phét hién. CV-A16 c6 luong mau thap nhat nim 2018 (5/377 mau, 1,41%), cao
vao nam 2014 (174/316 mau, 59,59%) va nam 2017 (58/185 mau, 32,58%). Biéu d6
3.1 da thé hién su luu hanh caa CV-A16 theo thoi gian & mién Bic néi chung ciing
nhu tai hai tinh trién khai giam sét trong diém 1a Hai Phong va Théi Binh ¢4 tinh chu
Ky rd rang vai cac dinh hep, xuat hién trong khoang 1-2 nam (nam 2014, 2016-2017).
Téc nhan EV-A71 ciing ¢ dic diém tuong tu vé su dao dong lén caa cac mau. EV-
A71 c6 ty 1& phat hién thap nhat vao nim 2014 véi 8/316 mau (2,53%) va 2017 la
9/175 mau (5,14%), cao nhat vao nam 2012 véi 249/492 mau (50,61%) va nam 2018
la 205/377 mau (54,38%). Tuy nhién, chu ky luu hanh cia EV-A71 ¢6 xu huéng dinh
rong hon khoang 2-3 nam. C6 sy lién quan mang tinh chat “dao nghich” giita viéc
lwu hanh cia CV-A16 va EV-A71. Nam CV-A16 ¢ “dinh” cao cta su luu hanh dong
thoi xay ra viéc EV-A71 dang ¢ “day”. Cu thé nim 2014 va 2017 1a su noi 1én cua
CV-A16 va sy cham day cua EV-A71 va 2018 c6 dic diém nguoc lai.

CV-A6 dugc phat hién lan dau nam 2011. Két qua tai bang 3.1 cho thiy CV-
A6 la typ vi rat c6 s6 lwong mau 16n tha hai trong nghién ciu. Ty 1é % phét hién hang
nam dao dong tir 23,97% (ndm 2014) dén 59,7% (nam 2015). Sy dao dong veé ty Ié
% lugng mau cia CV-A6 khong qua khac biét nhu EV-A71 va CV-A16. Chu ki lvu
hanh cua CV-A6 cho thdy dang song yéu hoic tinh chu ky khéng ré rang (Biéu d6
3.1).

So vé s6 lugng mau, CV-A10 1a tic nhan ding & vi tri s6 4 v6i 68/2603 mau
(2,82%). V& s6 lwong mau va ty 1é % thi tic nhan nay thip hon nhiéu khi so véi EV-
AT71, CV-A6 hay CV-A16. Tuy nhién, khi so vai cac tac phu khac, sé luong ciia CV-
A10 nhiéu hon han. Nam 2016 va 2018, luong mau CV-A10 duogc phat hién cao nhat
(48/68 mau, 70,59%). Tham chi, nim 2016, tic nhan nay con chiém hon 10% tong
s6 mau TCM duong tinh véi VRPR (26/258 mau, 10,08%) (Bang 3.1).
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Biéu d6 3.2. S6 miu dwong tinh véi VRDR theo thang trong nim

S6 mau duong tinh voi VRDR theo cac thang trong ndm thé hién trong biéu
d6 3.2 Nam 2011, s6 mau duong tinh nhiéu nhat vao quy III va IV (tiét thu - dong).
Cu thé: thang 9 c6 125/551 mau (22,68%) va thang 11 c6 101/551 miu (18,33%).
Cac nam con lai co6 hai dinh vao xuén-he va thu-déng. Nam 2012, 2014, lugng mau
duong tinh cao nhat xuat hién vao thang 3 (xuan-hé) va thang 5 (hé). Cac nam 2013,
2016 va 2019 dinh cao nhat roi vio thang 9 1a giao mua hé-thu.
B. Diic diém phin bé theo dia ly

VRDR gay bénh dugc ghi nhan tai 26 tinh/thanh phd phia Bac. Trudc nim
2011, sy phan b cia VRBR chi han ché tai 10 tinh (2008), 4 tinh (2009, 2010). Nam
2011-2012 14 hai ndm dich TCM xuét hién tai tat ca 26 tinh/thanh trong nghién ctu.
Hai tinh ¢ trién khai giam sét trong diém ludn c6 s6 lugng mau cao nhat so vai cac
dia phuong khac v&i 510/2603 mau (19,6%) tai Hai Phong va 454/2603 mau
(17,45%) tai Thai Binh. Tinh Thai Nguyén c6 s6 mau thap nhat, c6 4 mau xuat hién
rai rac vao cac nam 2008, 2011, 2014 va 2018 véi 1 mau/niam (0,15%) (Biéu db 3.3,
Phu luc 2).
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Biéu d6 3.3. Phan bé mau dwong tinh véi VRPR gay bénh TCM theo tinh/thanh phd

tai mién Bac Viét Nam, giai doan 2008-2018
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Biéu dd 3.4. Phan bd CV-A6, CV-Al6 va CV-A10 tai c4c tinh mién Bic Viét Nam, giai doan 2008-2018
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Sy luu hanh rong & nhiéu tinh/thanh caa hai tdc nhan CV-6, CV-A16 duoc thé
hién tai biéu d6 3.4. CV-A6 di duoc phét hién tai 25 tinh trong sudt giai doan nghién
ctru. Trong d6, ndam 2011 CV-A6 luu hanh tai nhiéu dia phuong nhat (20 tinh) va
nam 2017 13 thap nhat (5 tinh). DSi véi CV-A16 da phat hién duoc tai 26/26 tinh
trong 10 ndm. Nam 2011 va 2014 1a nhiéu nhat (21 tinh vao nam 2011 va 20 tinh vao
nam 2014) va nam 2010 va 2018 1a thap nhat (1 tinh vao nam 2010, 2 tinh vao nim
2018). CV-A10 luu hanh tai 13 tinh/thanh trong 10 nim qua. Sb lugng nhiéu nhat 1a
tai Thai Binh (27/68 mau, 39,71%) va Hai Phong (26/68 mau, 38,24%) (Bang 3.1,
Biéu d6 3.4, Phu luc 2).

Su Ivu hanh cua cac tdc nhan phu dién khac nhau tly thudc vao ting typ vi
rut. CV-A4 xuat hién tai 8 tinh/thanh trong 6 nam thi CV-A2 chi tap trung tai hai tinh.
Tac nhan phu luén dugc phat hién tai Hai Phong va Thai Binh. CV-A24 duoc phéat
hién tai Hai Phong 2 nam (2013, 2014) va Thai Binh 3 nam (2013, 2014, 2016).

C. Pdc diém phén bé theo nhém tuoi
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Bang 3.2. S6 hrgng cac miu VRBR giy bénh TCM theo nhém tudi va nim

Nhém tudi (theo thang)

Nam Téng 50
0-5 6-11 12-17 18-23 24-35 36-47 48-60

n 1 - 4 6 14 5 2 32
2008

% 3,13 - 125 18,75 43,75 1563 6,25 100

n - 1 1 0 1 1 4
2009

% - 25 25 - 25 25 - 100

n - 1 1 1 3 0 2 8
2010

% - 125 125 125 375 - 25 100
L 24 68 145 110 138 44 22 551

% 436 1234 26,32 19,96 2505 7,99 3,99 100
2010 n 26 57 106 88 119 59 37 492

% 528 1159 2154 17,89 24,19 11,99 7,52 100
2013 n 13 49 58 42 44 16 7 229

% 5,68 214 2533 1834 1921 6,99 3,06 100
so1a " 15 51 98 66 59 22 5 316

% 475 16,14 31,01 20,89 1867 6,9 2,71 100

n 4 19 48 30 32 12 6 151
2015

% 265 1258 31,79 19,87 21,19 7,95 3,97 100

n 9 30 95 41 59 17 7 258
2016

% 349 1163 36,82 1589 2287 659 2,71 100
L 3 27 68 36 36 11 4 185

% 162 1459 36,76 19,46 1946 595 2,16 100
2018 n 7 62 113 77 81 27 10 377

% 186 16,45 29,97 2042 2149 716 2,65 100
Téong n 102 365 737 497 586 214 102 2603
s6 % 392 1402 2831 19,09 2251 822 3,92 100

Phén tich dic diém phan bé theo nhém tudi cho thdy s mau dwong tinh véi
VRBR tap trung chii yéu & cac nhdm tudi tir 6 thang dén dudi 3 tudi véi ty 1é cong
don 1én dén 83,93%, trong sb do ty 1é & do tudi tir 12-17 thang la cao nhét (737/2603
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mau, 28,31%). Ty I¢ duong tinh trong nhém 0-5 thang va 48-60 thang thap nhat, déu

a 3,92% (102/2603 mau) (Bang 3.2).
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Biéu d6 3.5. Sw phan bé cac tac nhan theo nhém tudi

Ghi chu:
A. Suphan bé ciia EV-A71, CV-AB, CV-A16 va CV-A10 theo nhém tudi
B. Sirphan bo cua cac tac nhan phu theo nhém tudi
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Biéu d6 3.5 minh hoa su phan bd cua cac tac nhan theo do tudi (thang tudi).
Déi vai cc tac nhan chinh, nhom tudi mic bénh cha yéu 1a tré dudi 3 tudi (ty 16 méc
do EV-A71, CV-A6, CV-A16 va CV-A10 lan luot 82,78%, 91,5%, 87,48% va
97,06%). Ty Ié % tich lity (cong dbn) sé mau CV-A6 va CV-A10 tir nhém 6-11 thang
dén 24-35 thang cao hon so CV-A16 va EV-A71 (>10,63%). Ty 1é % mac bénh caa
CV-A10 cao nhat & nhém 6-11 thang, caa CV-AG la tir 12-17 thang con cia CV-A16
la gan twong duong nhau qua cac nhom 12-17 thang, 18-23 thang va 24-35 thang. Ty
16 % mac bénh thap nhét caa CV-A6 1a 48-59 thang, CV-A16 & nhdm tir 0-5 thang.
Dbi v6i CV-A10, hai nhom déu c6 ty Ié thap nhat 1a nhom tudi 36-47 thang va 48-
59 thang (1,47%).

Biéu d6 3.5.B cho thay déi véi cac tac nhan phu khac, khdng c6 mau nao thudc
nhom 48-59 thang tudi. S6 lwong méc bénh khong dong déu tai cac nhom tudi khéc
nhau. Vi du s6 mau CV-A4 cao nhat tai nhém tudi 6-11, 12-17 va 18-23 thang. Mic
d ¢6 s6 mau han ché, CV-A4 va CV-A2 ciing cho thay rang c6 téi 95% (21/22 mau)
va 90,91% (10/11 mau) tré em bj nhidm CV-A4 va CV-A2, & do tudi dudi 3.

D. Pdc diém phdn bé theo dj Iam sang



Bang 3.3. S6 lwgng miu dwong tinh theo d§ 1am sang

Phan do 1am sang

Nim Tong
P 1 Po2a Po2b  Pp3 Do 4
n 10 - - - - 10
2008
% 100 100
n 1 - - - - 1
2009
% 100 100
n 4 - - - - 4
2010
% 100 100
n 361 27 16 5 - 409
2011
% 88,26 6,6 3,91 1,22 - 100
n 303 56 28 2 2 391
2912
% 77,49 14,32 7,16 0,51 0,51 100
n 26 28 23 2 1 80
2013
% 32,5 35 28,75 2,5 1,25 100
n 113 55 - 2 - 170
2014
% 66,47 32,35 - 1,18 - 100
n 60 64 10 - - 134
2015
% 44,78 47,76 7,67 - - 100
n 105 105 41 - 1 252
2016
% 41,67 41,67 16,27 0,4 100
n 52 105 3 - - 160
2017
% 32,5 65,63 1,88 - - 100
n 88 188 61 3 2 342
2018
% 25,73 5497 17,84 0,88 0,58 100
Tong n 1123 628 182 14 6 1953
cong % 57,50 32,15 9,32 0,72 0,31 100
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S6 mau c6 thong tin vé do 1am sang 1a 1953/2603 mau (75,03%). Bang 3.3
cho thdy c¢6 1751 mau (89,65%) c6 d6 1am sang nhe (d6 1am sang 1 13 1123 mau va
628 mau la d6 1am sang 2a), 182 mau (9,32%) & muc do 2b, 14 mau (0,72%) & do
1am sang 3 va 6 mau (0,31%) & d6 1am sang 4. Do 1am sang 1 va 2a chiém chu yéu &
tat ca cac nam. Nam 2018, s6 miu c6 do 1am sang ning (tir 2b trd 1én) cao nhit (66

mau), tiép dén 12 2016 (42 mau) va 2013 (26 mau).

EV-A71 (n=727)
E-30 (n=7)

E-18 (n=9)
CV-A9 (n=7)
CV-A6 (n=518)
CV-A4 (n=19)

CV-A24 (n=8)

Vii rat dwong rudt

CV-A2 (n=8)
CV-A16 (n=355)
CV-A12 (n=11)
CV-A10 (n=55)

0

X

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

HE]l m22 m2B m3 m4

Biéu d0 3.6. Ty 1& % theo dd 1am sang ciia c4c tac nhan vi rat dwong rudt

Trong s6 1226 mau do tac nhan VRDR “ngoai EV-A71” ¢6 1143 mau & do
1am sang 1 va 2a (93,2%). Nhu vay, do 1am sang 1 va 2a van chiém chii yéu ¢ céc tac
nhan nay. Tai biéu d6 3.6 cho thay, 16,37% (119/727 mau) EV-A71 c¢6 d6 1am sang
tir 2b tro 1én. Cac tc nhan con lai gay ra 82 truong hop c6 do 1am sang nang (2b va
3). 1 truong hop do 1dm sang 3 do CV-A4 gdy ra. E-18, CV-A2 chi gy ra cac truong
hop & d6 1am sang nhe 1, 2a. Trong s cac trudong hop méc CV-A24 ¢6 toi 37,5% co

do6 1am sang nang (2b).
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Bang 3.4. S6 lwong miu TCM ¢6 didc diém 1am sang lién quan dén viém

nao/viém mang ndo va ho hip

Viém nao/ , . ,
Tac nhin VRDR . . N HO hap Tong so
viém mang néo
b6 Iam sang 2b 3 4 2b 3 4 n %
EV-A71 35 7 2 1 2 47 75,81
= CV-Al6 2 11 17,74
=
E" CV-Ab6 5
2
N~ -
g <>'E C\E/—6A4 : T
S W T
= PV-2 1
‘5 CV-A18 T
VRDR khong xac dinh 3 1 4 6,45
Téng cong 46 10 2 1 1 2 62 100%

Bang 3.4 chi tiét 62 truong hop nang (d6 1am sang 2b tro 18n) trong nghién
ctru ¢6 lién quan dén biéu hién than kinh (viém mang ndo/viém n&o) va van dé ho

hép. Trong d6, 11 trudng hop (17,74%) do typ vi rit CV-A16, CV-AB, CV-A4, E-6,

PV-2 va CV-A18 gay ra.

3.2. Pic diém di truyén phan tir ving VP1 ciia CV-A6, CV-A16, CV-A10, CV-

A2, CV-A4, E-18 va CV-A24, giai doan 2008-2018
3.2.1. Két qua khuéch dai gen

San pham PCR khuéch dai voi cac cip gen dic hiéu trén ving VP3 va 2A va

duoc dién di trén gel agarose va kiém tra do dai phu hop véi yéu cau.
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4 5 6 7 8 9 10 11 12 13 14 NC PC

San phim PCR
(1210 bp)

|

Hinh 3.1. San pham dién di caa CV-A10

Ghi chu:
PC : Chitng duong M: Thang dién di cO trong lwong phan tz 100bp
NC : Chizng am Tor 1-14: Mdu trong nghién cizu

Hinh 3.1 minh hoa anh dién di san pham RT-PCR cua CV-A10 véi do dai san
pham PCR 1 1210 bp phu hop kich thuéc mong mudn khuéch dai. Cac mau khuéch
dai thanh cong dwoc kiém tra lai vi tri doan khuéch dai bing web
http://www.rivm.nl/mpf/enterovirus/typingtool. Két qua kiém tra khang dinh lai trén
trang web tring véi két qua dinh danh truéce day 1a cac typ VRDR CV-A6, CV-A1S6,
CV-A10, CV-A2, CV-A4, E-18 va CV-A24. Cac trinh tu thu dugc dat yéu cau cho
viéc phan tich tiép theo khi doan trinh ty khuéch dai 1a lién tuc va c6 chiéu dai
trén 800nt.



http://www.rivm.nl/mpf/enterovirus/typingtool

73

Bang 3.5. Két qua giai trinh tw thanh céng caa cac typ VRPR

, . x S6 mau khuéch dai thanh cong
STT  Typ VRDR  S6 mau lga chon

n (%)
1 CV-Ab 290 203 (70,0)
2 CV-Al6 195 131 (67,18)
3 CV-A10 68 46 (67,64)
4 CV-A2 11 9(81,82)
5 CV-A4 22 13 (59,1)
6 E-18 9 7 (77,80)
7 CV-A24 14 11 (78,57)

S6 lwong mAu giai trinh tu thanh cong cua timg typ VRDR dugc thé hién tai
Bang 3.5. Danh sach chi tiét cua cac mau giai trinh ty thanh cong duoc trinh bay tir
Phu luc 7 d¢én Phu lyc 13).
3.2.2. Dic diém di truyén phan tir viing gen VPI ciia typ CV-A6

Cay phat sinh ching loai duoc xay dung dya trén tong sé 1929 trinh tu hoan
chinh/gan hoan chinh gen VP1 (>800 nt) gém 203 trinh ty thudc dé tai va toan bg cac
trinh ty ciia CV-AG thu thap tir ngan hang Gen (GenBank) (thu thap hét nam 2019).

Danh sach cac mau chi tiét cac mau trong nghién cau tai Phy luc 7.
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Sw phan bé vé dia ly/thoi gian
cua sub-genogroup D4:

- Mién Bac VN/2011-2012

- bai Loan / 2007-2010

- Nga/2010

Sw phan bé vé dia ly/thai gian
cua sub-genogroup D3:

- Mién Bic VN/2017-2018

- Mién Nam VNM/2011-2015
- Trung Qudc/2005-2018

- An D6/2009-2014

- Nhat Ban/2011-2013

- Thai Lan/2009-2014

- Pai Loan/2009-2011

- Phan Lan/2008

- Phé&p/2010

- Tay Ban Nha/2008-2014

- Ban Mach/2014

Hinh 3.2. Cay phat sinh ching
loai trinh tw gen VP1 cia CV-A6

Cay dwoc xdy dung bang phwong
phap ML, dwa trén todn bo cac trinh
tw CV-AG trong nghién cuu va trén
ngan hang Gen. Chung ngoadi
(outgroup) CV-A10 (AY421767.1)
dwoc logi bé nham tang do phan tach
cua cac nhdanh trong cdy phét sinh.
Gia tri bootstrap duwoi 70% dwoc an
trén cay
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Cay phat sinh chung loai CV-AG6 trén hinh 3.2 duoc chia lam 4 genotype (A-
D). Genotype A la chung gbc (prototype) (AY421764.1, AF081297.1). Genotpe B
gom mau thu thap tai Trung Qudc trong giai doan 1992, 2004-2005. Cac mau thu
thap tai Trung Quédc (1996), An Do (2007) thudc genotype C. Genotype D Ia
genotype I6n nhat gom hau hét CV-A6 phan lap trén bénh nhan TCM trén thé gioi tir
2008-2018. Cac trinh ty CV-A6 trong nghién ctru phan b vao 2 sub gennogroup D3
va D4. 4/203 trinh tu (1,97%) tir cic mau CV-A6 thu thap tai Yén Bai (2011), Bic
Kan (2011), Quang Ninh (2012) va Ha Noi (2012) thudc sub genogroup D4. Trong
sub genogroup nay con cac trinh tu dugc thu thap tir mau tai Nga va Dai Loan nim
2007 va 2010. 199/203 trinh tu (98,03%) con lai tir 2011-2018 thudc sub genogroup
D3 — la sub genogroup 16n nhat trong genotype D.
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Hinh 3.3. Swr dong lwu hanh cia CV-A6 thudc sub genogroup D3 tai Viét Nam
va cac nudc trén thé gioi
Ghi cha:
- Cdy dwoc xdy dung bang phwong phdp ML, dwa trén 85 trinh tw CV-A6 trong nghién civu duoc
lwa chon theo nam va tinh (1 trinh tu/1 tinh/l nam) va 61 trinh fir CV-A6 trén Genbank dwroc

lwwa chon tir cac genotype/sub genogroup. Gid tri bootstrap dwdi 70% dugc an trén cdy.
- Cac chung cua Viét Nam dwoc danh déu theo mau khac nhau cia nam tir 2011-2018
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Pé phan tich méi trong quan vé dic diém luu hanh CV-A6 cua dé tai clng
véi cac mau tai cac khu vuc dia ly khéc trong sub genogroup D3, chiing tdi tién hanh
xay dung cay phat sinh chang loai dua trén 85 trinh ty CV-A6 trong nghién ciru dugc
lya chon theo nam va tinh (1 trinh ty/1 tinh/1 nam) va 61 trinh ty CV-A6 trén
Genbank duoc lra chon tir cac genotype/sub genogroup. Két qua thé hién tai hinh
3.3. CV-A6 cua dé tai cing véi cac mau duoc phan 1ap tai mién Nam Viét Nam va
mot s6 cac nude khac ciing thoi gian tap trung thanh cum (cluster). Cu thé nhu nhom
mau cua nam 2011-2012 va cac mau thu thap mién Nam Viét Nam (2011-2012),
Trung Quéc (2011) va Pai Loan (2009-2010); cac mau thu dugc giai doan 2013-
2015 va CV-A6 tai mién Nam Viét Nam giai doan 2012-2015, Pai Loan va Anh nam
2013; mau nam 2016-2017 v&i mau phan 1ap tai Trung Quédc cing thoi diém (2015-
2016), c4&c mau nam 2018 c6 mdi lién quan vai cAc mau nim 2018-2020 tai Trung
Quéc. P tuong ddng nt giita cac trinh te CV-A6 caa nghién ciru va cac trinh tu CV-

A6 gan nhat trén thé gisi thudc cuing sub genogroup D3 Ién t&i 99%.
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Bang 3.6. Sw thay déi axit amin tai cac vij tri vong chirc niing trén VP1 ciia CV-A6

Axit amin cta kiéu hinh chiéu

VOI:lg Vi t.ri Dot bién axit ?min pho })ién (xép theoAthl'r. El_l’ giam dén) w thé tai cde vi tri dot bidn
chire axit / SO lwgng trinh tw mang dot bién £ ‘ AP
9 ) (xép theo thir tu giam dan)
nang - amin 1 2 3 4 5 6 7 1(1202/1929) 2 (281/1929)
1gG/IgM 42 A (1923) T(2) P(2) S(2) ? (1) A A
epitope 44 Q (1927) H (2) Q Q
ol S (1924) T(3) I (1) N (1) S S
52 S (1927) Y (2) S S
54 A (1861) S (67) D (1) A A
BC 88 V (1925) A (2) I (1) ?(1) \Y \Y
89 V (1924) 1 (3) M (2) Vv Vv
90 E (1921) K (5) V (2) ?(1) E E
92 K (1925) E (3) N (1) K K
96 T (1915) A (12) I (2) T T
97 S (1845) N (82) R@) ?(@Q) S S
98 L (1895) P (21) Q12 V(@O L L
99 D (1920) N (7) E (2) D D
101 Y (1927) F(2) Y Y
DE 137 N (1527) S@387) G(12) D (2) R (1) N S
138 D (1906) N (23) D D
140 T (1925) S(2) K (1) P() T T
143 G (1924) R (5) G G
145 L (1926) M (3) L L
146 L (1924) A (2) V (2) I (1) L L
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151 V (1913) 1(12) A v v
EF 158 P (1927) R (2) P P
160 S(1875) G(1) N(@) S S
162 K (1927) 1 (2) K |
165 Q (1927) R (2) Q Q
168 T (1922) N@ 14 2@Q) T T
172 P(1926) Q200 R@ A(l) P P
GH 205 T (1925) s@)  1(1) T T
208 E (1927) D (2) E E
210 K(1914) N(@11) R@ E@ ?2(Q K K
212 A (1910) TO S@ V@ G(@Q) A A
213 T(1875) A (47) 12  S(1 T T
216 Q (1922) HB PQ 202 Q Q
217 Y (1927) N (2) Y Y
HI 236 S(1915)  A(12) F(2) S S
PEP91 267 M (1924) 12) V(@ R@) M M
268 V (1903) 1(19) L@ A@Q) v v
270 N (1922) K@ D@ S@) 2/ N N
271 Y (1919) H@B) -2 Y Y
273 T (1920) A(B S@ P@ ?2/-(Q T T
274 Y (1926) s  -(1) Y Y
275 S(1898) N5 G(@) I1(1) C() R 2/-(6) S S
276 Q (1924)) R@ PO -2 Q Q
277 T (1921) AGB) 1B - T T
278 | (1920) V(@) K@ M@ -3 | |
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Vi tri cau tric khang nguyén trung hoa va cac vong chirc ning (functional
loop) trén viing gen VP1 lan luot 1a: vi tri yéu té quyét dinh khang nguyén (epitope)
IgG/1gM (aa 39-54), ciu tric vong BC (aa 88-101), vong DE (aa 137-151), vong EF
(aa 158-172), vong GH (aa 203-217), vong HI (aa 235- 239) va PEP91 (aa 266-278)
[25, 151, 159, 190]. Két qua chi tiét phan tich su bién d6i aa dugc trinh bay tai bang
3.6. CO su bién doi aa tai 45 vj tri tai cac vong chic nang. Tai mdi vi tri d6, c6 mot
aa chiém wu thé, 6n dinh va xuat hién véi ty 1& dao dong tir 79,16% (1527/1929 trinh
tu duoc phan tich) (vi tri aa N137 thudc vong DE) dén 98,32% (1898/1929 trinh tw)
(P158 thudc vong EF). Su két hop va duy tri on dinh cua céc aa tai cac vi tri trong
cau tric vong chire nang dan dén mot/ mot sé kiéu hinh t6 hop cac kiéu trinh ty aa
cua cac vong chirc nang (amino acid polymorphism of functional loops) (tir day goi
tat 1a “kiéu hinh”) dién hinh va noi troi caa CV-6. Kiéu hinh viing chirc ning noi troi
nhét c6 s6 luong 1a 1202/1929 trinh tu (62,31%) dugc dic trung boi aa N137 (N137
featuring polymorphism) véi céc aa chiém uu tai cac vi tri con lai. 158 trinh ty
(77,8%) CV-AB cua dé tai thuoc kiéu hinh ndi troi nhat nay. Kiéu hinh dung thi hai
la sy két hop cua aa S137 vai cac aa chiém wu thé tai 44 vi tri khac c6 s6 luong la
281/1929 trinh ty (14,6%). 11 trinh ty CV-A6 trong dé tai thuoc kiéu hinh nay.
3.2.3. Dic diém di truyén phan tiv viing gen VPI ciia typ CV-A16

Cay phat sinh chung loai dugc xay dung dwa 2334 trinh ty VVP1 hoan chinh/gan
hoan chinh (>800 nt) cuia CV-A16 gom 131 trinh tu thudc dé tai va 2203 trinh ty duoc
thu thap trén Genbank tinh dén hét naim 2019. Danh séch cac mau chi tiét cac mau

trong nghién ctru tai Phu luc 8.
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99

71
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# Subgenogroup Blb

- B1lb Outlier_CHN 2007
NA

r
NA
NA

NA

Subgenogroup Blc

— NA

g NA
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Genotype B

Sw phan bé veé dia
ly/thot gian caa sub-
genogroup Blb:

- Viét Nam/2008-2015

- Trung Quéc/2003-2014:
chiém phan 16n cua sub-
genogroup

- Nhat Ban/2011

- Thai Lan/2012

- Nga/2007

Sw phan bo vé dia ly/thoi
gian

cua sub-genogroup Bla:
- Mién Bac Viét Nam/2017-

2018

- Mién Nam Viét Nam/2005,
2014

- Malaysia/1997-2003

- Nhat Ban/2001-2010

- Trung Quéc/2002-2018

- Thai Lan/2005-2017

Subgenogroup Bla

- Phap/2004-2014
- New Zealand/2006-2008
- Hungary/2008
- Peru/2009
- Uc/2017
{ Bla_outlier_CHN, TWN, JPN, RUS (1995-2011)
%BJEEEU TN WAL, AUS (1097-2000)
Subgenogroup B2_JPN, CHN, MAL (1981-2000)
a5~ Subgenogroup B3_FRA, PER (2009-2014) — Genotype A

99

Hinh 3.4. Cay phat sinh chiing loai trinh tw gen VP1 caa CV-A16

Ghi cha:

- Cdy dwoc xdy dung bang phiwong phdp ML, dira trén todn bé cdc trinh tw CV-A16 trong
nghién ciru va trén ngan hang Gen. Chung ngoai (outgroup) CV-A10 (AY421767.1) duwoc
logi b6 nham tang dé phadn tach cia cdc nhanh trong cdy phét sinh. Gid tri bootstrap diedi
70% dwoc an trén cdy
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Cay phat sinh chung loai caa CV-A16 trén hinh 3.4 cho thiy ngoai trir 04 trinh
tu cua chung gbc (prototype) U05876.1 va 3 chung thu thap tai Trung Quéc) thudc
genotype A, con lai déu thudc genotype B. Genotype nay duoc chia 1a 3 sub genotype
la B1, B2 va B3. B1 la sub genotype I6n nhat va tiép tuc duoc chia 1a 3 sub genogroup
nho 12 Bla, B1b, Blc. Bla va B1b Ia hai sub genogroup chinh gdm phan Ién trinh ty
CV-A16 luu hanh trén thé gioi trong hai thap ky qua. Phan nhém Bib Ia phan nhom
gom hau hét cac mau thu thap tai Trung Qudc va Ié té tai mot s6 qudc gia khac & mot
s6 nam tir 2008-2015.Phan nhém Bla gom CV-A16 luu hanh & rat nhiéu quéc gia
khac nhau trong thoi gian dai nhu Viét Nam (2005-2017), Malaysia (1997-2006),
Nhat Ban (2001-2010), Trung Quéc (2007-2020), Théi Lan (2000-2017). 8/131 mau
(6,11%) tir 2008-2015 thuoc sub genogroup Blb, 123/131 mau (93,89%) con lai
thudc sub genogroup Bla luu hanh tir 2008.
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Hinh 3.5. Sw ddng lwu hanh cia CV-A16 tai Viét Nam va cac nwéc trén thé giéi
Ghi chu:
- Cdy dwoc xdy dung bang phwong phdp ML, dira trén 85 trinh tir CV-A6 trong nghién ciru
dwoc lua chon theo nam va tinh (1 trinh tu/l tinh/1 nam) va 61 trinh tw trén ngan hang
Genbank dwoc lwa chon theo theo genotype/sub genogroup. Gia tri bootstrap dwoi 70%
dwge an trén cdy
- Cac chung cua Viét Nam dwoc danh dau theo mau khéac nhau ciia nam tir 2008-2018
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Cac chung CV-A16 tai mién Bac Viét Nam tir 2008-2018 trong nghién ciru ¢6
xu hudng tap trung thanh cum va luu hanh déng thoi vai trinh ty thu thap tir cac nude
trong clng thoi gian. Cu thé nhu cac mau CV-A16 thu thap nim 2008 tap trung thanh
nhém ciing CV-A16 luu hanh trén thé gisi giai doan 2006-2012, mau CV-A16 giai
doan 2011-2016 cung nhém véi mau thu thap tai mién Nam Viét Nam nam 2014,
Trung Qudc va Phap tir 2014-2018, CV-A16 luu hanh tir 2016-2018 thudc cling mot
nhém véi mau cia Trung Qudc giai doan 2017-2018, Thai Lan giai doan 2015-2018.
Tai sub genogroup B1b, CV-A16 tai mién Bic Viét Nam tir nim 2008-2015 c6 cung
su dong luu hanh typ VRPR nay & Trung Qudc tir 2008-2014 (Hinh 3.5)
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Bang 3.7. Su thay déi axit amin tai cac vi tri vong chirc niing trén VP1 ciia CV-A16

Axit amin ciia kiéu hinh chiéu wu thé tai

Vvong Vi tri Dot bién axit amin pho bién (xép theo thir tw giam dan) Y
, © . ; . n v ek cac vi tri dot bién
chire axit / S0 lwgng trinh ty mang dot bién A R N
nin amin (xep theo thir tu giam dan)
. 1 2 3 4 5 6 1 (1701/2334) 2 (114/2334)
IgM/lgG 43 VvV (2289) 1(39) L(4) A(Q) V Y,

epitope 48 Q(2331) R(2) T(1)
51 E(2329) D (2) K (2) Q (1)
57 N (2332) S(2)

BC 92 1(2232) V(2
94 T(2315) A4 S@)  1(1)
97 T@2328) 1(3) N2 AQ)
98 T(2309) M(19) A@) 1(1) K
99 G (2328) D (6)
101 Q(2330) R@B) H(Q)
102 N (2323) D (11)
103 T(2328) AGB) 1)
104 D(2304) E(1) G() N(28)
105 G(2331) S(3)

DE 145 E(2269) V(55) Q@) AQ@ T@) G
148 P(2330) S@3) L(1
150 L(2330) F(@) 1(@Q) 2(Q)

EF 164 T (2186) K (143) A (5)
169 F(2328) L(3) S(@3)

M- omoao-4200 444 —2m
M AXIromoo-4Z200 444 —2Z2mAoO
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170 A(2332) T(2) A A

GH 213 E(2328) A(4) K@) Q@) E E
215 L(2309) F(4) P19 S@) V(@ L L

216 L(2325) QGBG) P@B 2(1) L L

217 A(2326) S(5) E(3) A A

218 N(2295) D(29) S (10) N N

219 D(2330) V(3 G(1 D D

220 L(2320) 1(7) A@4) M@ L L

HI 240 T(2192) A(9%) 1(39 N@ S@) V() T T
241 E(2292) K(31) Q(1) E E

242 K (2332) E(2) K K

244 P(2329) S R@) T K@ P P

PEPO1 273 F(2329) L) S@) Y@®) F F
274 K(2329) R(@4) E(1 K K

275 T(2315) A(14) P@) S@O) T T

276 N(2330) S(@2) Y (2 N N

279 Y (22790 F() H@ C@ L1 Y Y

280 K (2287) R(@3)  -(47) K K

282 N(2365) D(13) S(8) K() -@47) N N

283 D (2284) A(2) - (48) D D

284 1(2269) V(14 L(1) D() -(49) | |

285 K(2259) N(14) R(1) S(@)  -(50) K K
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Vi tri cau trdc khang nguyén trung hoa va cac vong chitc ning trén bé mat
VP1 lan luot 12 IgG/IgM epitope (aa 43-58), vong BC (aa 92-106), vong DE (142—
156), vong EF (163-177), vong GH (208-222), va PEP91 (271-285) [25, 151, 159,
190]. Bang 3.7 thé hién chi tiét 41 vi tri tai cac cau tric nay cd su bién doi aa.
Tuong tu CV-AB, tai mdi vi tri d6, c6 mot aa chiém wu thé, duy tri bén viing qua vai
thap Ky va su xuat hién co ty Ié dao dong 93,65% (2186/2334 trinh tur ) (vi tri aa N137
thuoe vong DE) dén 99,99% (2332/2334 trinh tu) (A170 thusc EF). Viéc két hop
va duy tri on dinh cua cé4c aa nay tao nén kiéu gen dién hinh va nai troi. Kiéu hinh
noi troi nhat cuaa CV-A16 c6 ty Ié 72,88% (1701/2334 trinh ty duoc phan tich) 1a
sy két hop cua aa T164 véi cac aa chiém wu thé ¢ cé4c vi tri con lai (T164 featuring
polymorphism). 114/2334 trinh tu (4,88%) la kiéu hinh noi troi thir hai c6 su két
hop ctia aa K164 véi cac aa chiém vu thé khac (K164 featuring seconary dominant
polymorphism). 80,15% (105/131 trinh ty) CV-A16 trong nghién ciu thudc kiéu
hinh ndi troi thir 2. Dot bién K164 con dugc tim thay trong trong cac ching duoc
thu thap tai mién Nam Viét Nam, Phap (nim 2014), Trung Quéc, Thai Lan (nim
2016-2017). C6 26 trinh ty CV-A16 trong nghién ctru (19,84%) duoc phan lap tu
nam 2008-2015 thudc kiéu hinh ndi troi thi nhat.
3.2.4. Pic diém di truyén phan tiv viing gen VPI ciia typ CV-A10

Céy phat sinh chung loai dugc xay dung dua trén 1346 trinh ty VP1 hoan
chinh/gan hoan chinh (> 800 bp) gom 46 trinh ty thudc nghién ciru va 1300 trinh tu
VP1 duoc cong bé tinh dén thang 3/2022 trén ngan hang Gen. Danh s&ch cac mau

chi tiét cac mau trong nghién ciru tai Phuy luc 9.
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Hinh 3.6. Cay phat sinh chiing loai trinh tw gen VP1 cia CV-A10
Ghi chu:
Cay dwot xay dung bang phirong phdp ML, mé hinh “GTR+G+I”, gia tr; tai ap (bootstrap)

1000. Chuing ngoai (outgroup) CV-A6 (AY421764.1) diroc logi b nham ting do phan tach
cac nhanh trong cy phat sinh. Gid tri bootstrap dwdi 70% diwoc an trén cay
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Cay phat sinh chung loai thé hién tai hinh 3.6 cho thiy cac chung CV-A10
chia 1am 7 genotype tir A-G. Genotype A la chung gdc (prototype strain) Kowalik
thu thap tai My ndm 1950 (AY421767.1; AF081300.1). Genotype B, E va F gém cac
trinh tu duoc thu thap tir mau CV-A10 tai nhiéu québc gia giai doan 2003-2004 nhu
trén bénh nhan LMC tai Nga, An Do, Georgia, Pong Timo, Cong hoa Trung Phi,
Cong hoa Chad, bénh nhan tiéu chay tai An D6 va Trung Qudc, bénh nhan TCM tai
Trung Quédc. Genotype D gom CV-A 10 duoc thu thap trén bénh nhan TCM tai Chau
Au giai doan 2008-2013, bénh nhan LMC tai Nga (2008-2010) va An Po (2010,
2017). Genotype C la genotype 16n nhat gém trinh tu dwoc phan 1ap mau cta bénh
nhan TCM tai Trung Qudc (2008-2019), Uc (2016-2017), Tay Ban Nha va Phap
(2008-2010) va Viét Nam (2008-2018). Trong d6 CV-A10 thu thap tai Trung Quéc
chiém chu yéu. Genotype C duoc chia lam 04 dong (lineage) chinh: Madagasca
(MAD lineage), Chau Au (Euro lineage), Trung Quéc (CHN lineage) va Viét Nam
(VNM lineage). Cac ching CV-A10 thudc genotype C phan chia vao 2 lineage la
CHN lineage va VNM lineage. 8/46 trinh tu (17,39%) con lai gom 1 trinh ty cua mau
thu thap nam 2014 tai Ninh Binh va 7/13 trinh tu (53,84) thu thap nam 2018 thudc
CHN lineage. CAc trinh tu c6 do c6 d6 twrong doéng nt dao dong 97,3%-100%. 38/46
(82,61%) trinh tu con lai thuoc VNM lineage.
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CV-A10/HVN16.154.Hai Phong/VNM/2016

gg | CV-A10IHVN16.153 Hai Phong/VNM2016 2011 O
CV-A10/HVN16.139. Hai Phang/VNM/2016
3 CV-AT0/HVN16.138 Hai Phong/VNM2016 2013 O
CV-A10/HVN16.140 Hai Phong/VNM/2016
CV-A10/HVN16.089.Hai Phong/VNM/2016 2014 .
CV-AT0/HVN16 132 Thanh HoaVNM/2016
18| 31L— @ CV-A10HVN16 066 Thai BinhVNM/2016 2015 .
99, KX430804.1 CVA10/Homo sapiens/VNM/5.2/2014/PIMD 27388326/HFMD
KX430803.1 CVA10/Homo sapiens/VNM/5.1/2014/PIMD 27388326/HFMD 2016 O
@ CV-A10/HYN14.347 Vinh PhudVNM/2014

® CV-A10/HVN14.320 Thai BinhVNM/2014 2017 .

@ CV-A10/HVN15.083 Hai Phong VNM/201 5
99 @ CV-A10/HVN16.073 Hai Phong/VNIM/2016 2018 O

CV-A10/HVN11.028.Ninh Binn/VNM/2011
99, KX430808.1 CVA10/Homo sapiens/VNIM/7 2/2014/PIMD 27388326HFMD
_{ KX430807.1 CVA10/Homo sapiens/VNM/7.1/2014/PIMD 27388326HFMD
93 KX430806.1 CVA10/Homo sapiens/\VVNM/6.2/2014/PIMD 27388326/HFMD
g9 'KX430805.1 CVA10/Homo sapiens/\VNM/6.1/2014/PIMD 27388326/HFMD
CVA10/HWN18.024/Ha NoiVNM/2018/HFMD
47 CVA10/HVN18.037/Thai Binh/VNM/2018/HFMD

77 CVA10/HVN18.029/Thai Binh/VNM/2018/HFMD
&9 CVA10/HVN18.033/Thai Binh/VNM/2018/HFMD
86 CVA10/HVN18.035/Thai Binh/VNM/2018/HFMD

CVA10/MVN18.041/Thai BinhVNM/2018/HFMD
@ CV-A10/HVN17.195 Thai Binh/VNM/2017
3B ©CVAI0HVNIE.100 Hai Phong/VNM/2018
| & CV-A10/HVIN16.080_Hai Phong’VNM/2016
| & CV-A10/HVN16.068_Thai Binh/\VNM2016
CV-A10/HVN16.069.Thai Binh/VNM/2016
CV-AT0/HVN16.094. Hai PhongVNM/2016
CV-A10/HVN16.076 Thai Binh/VNM/2016
CV-A10/HVN13.020 Hai PhongVNMZ2013

| GV-A10/HVN13.016 Hai Phong/VNM2013

99, KX430810.1 CVA10/Homo sapiensVNM/8.2/2014/PIMD 27 388326HFMD
|| KX430809.1 CVA10/Homo sapiens’'VNM/8.1/2014/PIMD 27 388326HFMD

66 97 CV-A10/HVN16.135.Thai Binh/WVNM/2016
CV-A10/HVN16.102.Thal Binh/VNM/2016
_51 CV-A10/HVN16.085.Thai Binh/VNM/2016
42 @ CV-AT0/HVN14.213 Thai BinhVNM/2014

68 CV-A10/HVN13.340 Hai Phong/\VNM/2013
96,7 CV-A10/HVN16.098 Hai Phong'VNM/2016
CV-A10/HVN16.097 Hai Phong'VNM/2016
29 99 CV-A10/HVN16.078.Thai BinhVNM/2016
7 CV-A10/HVN16.070.Thai BinhVNM/2016
CV-A10/HVN16.107 Hai Phong/VNM/2016
96 - MN451176.1 CVA10/CHN/2016/xxx
40 —r— MN451175.1 CVA10/CHN/2016/0x
77 —LC603068.1 CVA10/CHN/2019/HFMD
LCB03066.1 CVA10/CHN/2019/HFMD
91 LC603069.1 CYA10/CHN/2019/HFMD
99 - LC430225.1 CVA10-16-YN-CHN-2017/CHN/2017 /heathy child

—
0.008

Hinh 3.7. Cay phét sinh chiing loai gen VP1 cia CV-A10 thugc lineage VNM

Ghi chu

- Cdy dwoc xay dung bang phirong phdp ML, mé hinh “GTR+G+I”, gia tri tai lgp
(bootstrap) 1000. Chzing ngoai (outgroup) CV-A6 (AY421764.1) duoc logi bé nham ting do
phan tach cac nhanh trong cay phét sinh. Gia tri bootstrap duwdi 70% dwroC an trén cay

- Cdc chung cua Viét Nam dwoc danh déu theo mau khdc nhau ciia nam tir 2011-2018
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Hinh 3.7 thé hién rd cac ching CV-A10 thuéc VNM lineage. Ngoai 38 ching
CV-A10 trong nghién cau con c6 8 chung thu thap tai mién Nam Viét Nam (nim
2014) va 06 chiang thu thap tir Trung Qudc rai rac tai cac nam 2016-2017 (3 chung)
va 2019 (3 chung trén bénh nhdn TCM).

Vj tri du doan cua cau tric vong lan luot 13 BC (aa 92-106), DE (aa 141-155),
EF (aa 162-176), FG (aa 183), GH (aa 207-221) va HI (aa 239-243). Vi tri du doan
c6 chira khang nguyén IgG/IgM c6 vai tro tang cwdng Su Xam nhap cua vi rit 1a tir aa
43 @én 58. Cac chiing CV-A10 trong cung genotype (nhung khac lineage) khong co
su khac biét aa tai cac vong cau trc du doan ngoai trir mot vai dot bién diém I¢é tai
mot vai mau nhu dot bién N94D (mau 13.340), D97N (miu 16.089). Mot diém ly thi
duoc tim thay 14 tai cac mau CV-10 trén VNM lineage c6 su thay doi aa tai vi tri aa
265 va 284 theo thoi gian. Cu thé 1265/T284 (2013) — 1265/A284 (ndm 2014) —
V265/T284 (nam 2014, 2015, 2016) — 1265/T284 (ndm 2016 tai chung chiém wu
thé) — 1265/S284 (ndm 2017) — 1265/A284 (nam 2018 tai chung chiém uu thé).
3.2.5. Dic diém phén tir viing gen VPI ciia typ CV-A2

Cay phat sinh chung loai dugc xay dung dua trén 189 trinh ty VP1 hoan chinh
hodc/va gan hoan chinh (>800 bp) caa CV-A2. Trong d¢6 gom c6 9 trinh tu trong
nghién ctiru va 180 trinh ty hién c6 trén GenBank (thu thap dén thang 9/2021). Danh

chi tiét cac mau trong nghién ciru tai Phu luc 10.
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Subgenotype D2

Trung Quéc_LMC_2008, TCM_2008-2015, VHH_2013
Héng Kong_2012 (03 chiing)
Viét Nam_TCM_2017 (01 chiing)

G D .
enotyPe D Anh_2017 (01 chuing)
a9
99
Subgenctype D1
MT641397 1 CVA2/UKI2018

99 - LC438276.1 CV-A2/HVN17.006/Hal Phong/VNM/2017/HFMD 7

100‘—(LC438275.1 CV-A2/HVN17.005/Hai Phong/VNM/2017/HFMD

LC438278.1 CV-AZ/HVN17.037/Thal BInh/VNM/Z017/HFMD
[— LC483977.1 CV-AZHVN14 201 Thai BinhVNMI2014/HFMD
LC483978.1 CV-AZHVN14 313 Thai BinhVNM/Z014/HFMD
L Lca382741 cvAZHVN1T.004Hal Phong/VNM2017/HFMD 33' _I}oanGEOOB (10 ?h\l}r;qgm)q 2005-2013 (6 ch
T LC483976.1 CV-A2HVN14 058 Thai BinhVNM/2014/HFMD ¢_Tieu dudng typ (6 chiing)
94 LC483975.1 CV-A2HVN14 004 Thai BinhVNM/2014MHFMD Subgenatype C3 uga Lkﬂhéczg?gf’z%?;g(z“ OhChU;’g)

LRO27550.1 CVA2/IRUS/2011 y_ chung

LROZ7551.1 CVAZIRUS2011 A[‘ B6_LMC_2007-2009 (3 chung)

[ MKBSTB80.1 CVAZIAUSI201/Encephabi Genotype ¢ Nigeria_2018 (2 ching) .

KXRI 00651 CVAIUSA2014/in Gastroenteric diseaseases BraZ“Ela:ﬂé::—:zoos_ZD“ 3 (08 chung)
MFE78322,1 CVAZIAUS2008 KAZ_ -
KCB79532.1 CVAZ/RUS/2010 Ukraina_2008 (1 chiing) .
MFETE334.1 CVAZIAUSZ005 Uc_ 2005-2008, VMN_2013, TCM_2016-2016 (11 ching)
100 r MF678333 1 CVAZ/AUSI2008 Viét Nam_TCM_2014, 2017 (8 chung)
- Subgenotype C2
= MFE78338 1 CVAZIAUS 2008
|\ Subgenctype C1

|1HCIT?8?59 1 CVAZIChina/2000/HFMD
L5 KCBGT046.1 CVAZIChina2008HFMD

| AY421760.1 CVAZ Fleetwood/prototype

a1 ! NC 038306 1 CVAZ Fleetwood prototype

] Genotype B:CHN/2008-2009

J Genotype A: USA/1947

Hinh 3.8. Cay phat sinh chiing loai trinh tw gen VP1 cua CV-A2
Ghi chu:
- Cdy dwot Xy dung bang phirong phdp ML, mé hinh “K2+G”, gi& tri tai lgp (bootstrap) 1000. Chung ngoai (outgroup) CV-A5 (AY421763.1)
dieoc logi bé nham tang dé phan tach cia cac nhanh trong cdy phat sinh ching Gia tri bootstrap dudi 70% dirot an trén cay
- Chéz viét tat: LCM-Liét mém cap; VNM-Viém mang ndo; TCM-Tay Chan Miéng, VHH-Viém hong hat
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Hinh 3.8 thé hién cay phét sinh chung loai cua CV-A2 dugc chia 1am bén
genotype tr A-D. Genotype A la chung géc (prototype) Fleetwood/USA/1947
(NC038306, AY421763). Genotype B gom 2 trinh tur tir mau thu thap trén bénh nhan
TCM tai Trung Quédc nim 2008-2009. Genotype C c6 53 trinh tu chia lam 3 sub
genotype C1-C3 trén mau caa bénh nhan LMC tai Brazil (2005-2006, 2008-2009,
2011-2013) va An D6 (2007-2009) va bénh nhan viém nio tai Uc (2013). Genotype
D 14 genotype c6 s6 lwong chung CV-A2 nhiéu nhét trén cay phat sinh ching loai,
chu yéu gom cac mau duogc phan lap tai Trung Quéc tir 2009-2019 trén bénh nhan
TCM. Trir 01 chung (outlier) cia Anh nam 2018 (MT641397.1), s6 con lai phan bd
vao 2 sub genotype 1a D1 (16 mau tir Trung Quéc, 2009-2013) va D2 (mau caa Trung
Qudc tir 2010 dén nay, 01 mau cia Viét Nam va 04 mau tai Hong Kong nim 2012).

9 mau CV-A2 dugc giai trinh ty thanh cdng trong nghién cau dugc thu thap
nam 2014 (4 mau) va nam 2017 (5 mau) tai Hai Phong va Thai Binh. Cac mau thu
thap nam 2014 déu thuoc Thai Binh. Nam 2017, 1 mAu thu thap tai Thai Binh va 4
mau con lai tai Hai Phong. 8/9 trinh ty (88,89%) tap trung thanh nhom dia phuong
(local lineage) trong subgenotype C3 vai gié tri bootstrap 1én dén 100% va d6 twong
ddng nt dao dong tir 94,0%-99,4%. Sub genotype C3 con gdbm cac trinh tu CV-A2
duoc thu thap trén bénh nhan tiéu duong tai Uc (ndm 2005-2008), VHH tai Nhat Ban
(ndm 2010-2012), bénh nhan LMC tai Nga (ndm 2010-2011) va My nam 2014. Trinh
tu ciia mau 17.005 va 17.006 (Hai Phong nam 2017) c6 do twong ddng nt cao nhat
(99,4%). Nam 2017 (niam ndi troi caa CV-A2), su khéac biét nt cua cac trinh ty dao
dong trong khoang 0,6%-5,6%, trong khi ty 1€ % gitta cac trinh tu nay vdéi cac trinh
tu duoc phan 1ap nim 2014 va 2016 dao dong 3,4%-6,3%. Duy nhat mau 17.033 thu
thap tai Hai Phong (2017) thugc genotype D.
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Béng 3.8. Pt bién axit amin trén ving gen VP1 ciia CV-A2

Genotype/ Trinh ty axit amin

Ching
Subgenotype 27 73 102 215 231 233 234 258 275 287

A AY421760.1 CVA2 Fleetwood/prototype S K A N G F S I N A

B HQ728259.1 CVA2/China/2009/HFMD

JN203502.1 CVA2/India/2007-2009/AFP

KC879509.1 CVA2/Ukraine/2008

KC879510.1 CVA2/RUS/2008

C1 MH111018.1 CVA2/AUS/2017/HFMD

MT212630.1 CVA2/Brazil/2008/AFP
MT212634.1 CVA2/Brazil/2012/AFP
C2 MT212629.1 CVA2/Brazil/2006/AFP

MF678333.1 CVA2/AUS/2008
MF678334.1 CVA2/AUS/2005
MF678322.1 CVA2/AUS/2008
MK697689.1 CVA2/AUS/2013/Encephalitis : :
LR027551.1 CVA2/RUS/2011 : R
LC483975.1 CV-A2/HVN14 004 Thai BinhVNM/2014/HFMD
LC483976.1 CV-A2/HVN14 058 Thai BinhVVNM/2014/HFMD
LC438274.1 CVA2/HVN17.004/Hai Phong/VNM/2017/HFMD
LC483977.1 CV-A2/HVN14 291 Thai BinhVNM/2014/HFMD
C3 LC483978.1 CV-A2/HVN14 313 Thai BinhVNM/2014/HFMD

<K<K K<LKKLK KKK KK KKLKKLKKLKKL

I_ -
1
1
1

<

n n n n n on nomonnZ2ond nnon -
44 44444 4>>>>> -
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LC438275.1 CV-A2/HVN17.005/Hai Phong/VNM/2017/HFMD
LC438276.1 CV-A2/HVN17.006/Hai Phong/VNM/2017/HFMD
LC438278.1 CV-A2/HVN17.037/Thai Binh/VNM/2017/HFMD

LC438277 CV-A2/HVN17.033/Hai Phong/VNM/2017/HFMD
JX867333.1 CVA2/HongKong/2012

KC867047.1 CVA2/China/2009/HFMD
KC867055.1 CVA2/China/2012/HFMD
KU677985.1 CVA2/China/2013/HFMD
KU677986.1 CVA2/China/2015/HFMD
KU677987.1 CVA2/China/2015/HFMD
KX156344.1 CVA2/China/2014/HFMD
KX156361.1 CVA2/China/2013/HFMD
KX595281.1 CVA2/China/2013/Hepangina severe
KX595282.1 CVA2/China/2013/Herpangina mild
KX595284.1 CVA2/China/2015/HFMD severe
MG214257.1 CVA2/CHina/2013/Herpangina
MG926783.1 CVA2/China/2017/HFMD
MG926810.1 CVA2/China/2017/HFMD
MH716173.1 CVA2/China/2015/HFMD
MT641397.1 CVA2/UK/2018

MT847604.1 CVA2/China/2018

MT992622.1 CVA2/China/2017 HFMD
MW179457.1 CVA2/China/2019

®

)
)
()

OOV !LBOLO OO OO OO OOZnnmnomomom
N O W WU WL ;MW!O;OO;m ;OO ;D D! o nNnomonomon 4 44
<K<K <K KK KKK KLKK<LKKLKK<LKK<LK <LK K<LKLK<LKLL <
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Vi tri du doan cua cac vong chirc nang (functional loop) ciia CV-A2 dugc Xac
dinh lan luot 12 BC (vi tri aa 93-107), DE (aa 142-156), EF (aa 163-177), FG (aa 184),
GH (aa 208-222) va HI (aa 240-244). C4c trinh tw CV-A2 cua Viét Nam xuat hién
mot vai dot bién dic trung trén VP1 duogc thé hién tai bang 3.8. Dot bién K73R duoc
phat hién tai 3 mau 17.005, 17.006 (thu thap tai Hai Phong) va 17.037 (thu thap tai
Thai Binh). Day déu 1a cAc mau thu dwoc tai Quy I nim 2017 — 1 giai doan phan 1ap
duoc nhiéu CV-A2 nhat. Aa R73 nay con duoc tim thay tai chung phan lap tai Nga
nam 2011 (CV-A2/42115/RUS/2011) va Trung Quéc nam 2011 (HN202009). bét
bién aa dic trung khac 1a S27L, N275K/R va A287G dugc tim thay tai hai mau
17.005 va 17.006 (Hai Phong nim 2017) va 1258 tai 2 mau trén va miu 17.037
(Thai Binh nam 2017). T4t ca cac dot bién nay déu khéng thudc vi tri ciia cac vong
churc nang.
3.2.6. Pdc diém di truyén phén tie viing gen VPI ciia typ CV-Ad

Cay phat sinh chung loai dugc xay dung dua trén 409 trinh tu VP1 hoan chinh
hodc/va gan hoan chinh (=800 bp) cua CV-A4 gom 13 trinh tu trong nghién ctu va
396 trinh ty hién c6 trén Genbank tinh dén thang 8/2021. Danh séch chi tiét cac mau

trong nghién cau tai Phu luc 11.
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Subgenotype C2 (11713 mau)

Genotype C

Anh_2015

An Da_2007-2009_L.MC
Azacbaizan 2018
Madagasea 2011

My 2015
Mga_ 2006-2011_TLMC
ae—— Nga_2013-2014
B2 I F — Trung Quoe 2006-2007 LMC
% r Trung Quoc_2014
- Trung Qudc_2016-2018_TCM
g Turkeministan_2011
gglﬂi_ Uec 2016-2017 TCM
37|ll - Subgenotype €1 Vigt Namn_ 2012, 2016-2018 TCM
5 __ e Subgenotype B1
a2
29
100 Subgenotype B2 (27132 mau) Genotype B i
Trung Quée_1996-2014_LMC
Trung Qudc_2008-2016_TCM
Trung Quoe 2010 Viém nio
Bai Loan 2008
Viet Namn_2014-2015_TCM
— Trung Qube
— Anh
— Nga
Azerbaizan
e An B
— Ue
— Vigt Nam
Kenya
MNhit Ban
L T - gk Genotype A

AB45TE44.1 CVA4 Japan/xnx

P
mi

Hinh 3.9. Cay phat sinh chiing loai trinh tw gen VP1 caa CV-A4

Ghi chu

- Cdy dwoc xay dung bang phwong phip ML, md hinh “GTR+G+I”, gia tr; tai lap
(bootstrap) 1000. Chuing ngoai (outgroup) CV-A6 (AY421764.1) duroc logi bé nham ting do
phan tach cia cac nhanh trong cay phat sinh ching . Gia tri bootstrap dudi 70% dwoC an
trén cay

- Cdc ching cua cdc quoc gia diege phin biét qua dwoe danh dau theo mau khdc nhau

- Chir viét tat: LMC- Liét mém cdp, TCM-Tay Chéin Miéng
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Hinh 3.9 thé hién cac genotype cua CV-A4 trén cdy phét sinh chung loai.
Ngoai trir 2 trinh tu outlier (AB457644.1, GQ176232.1), c6 thé chia cac chung CV-
A4 thanh 3 genotype A-C. Genotype A la chung goc (prototype strain)
HighPoint/USA/xxx (AY421762.1). S trinh tu con lai phan bd trong 2 genotype B
va C. Genotype B c6 s6 luong trinh ty 16n nhat (350/409 trinh t). Phan 16n trong sé
d6 1a tir c&c mau duoc phan 1ap ¢ Trung Quéc trong thoi gian giai doan 2006-2020
trén bénh nhan LMC va TCM. Genotype nay chia lam 2 sub genotype B1 va B2. Sub
genotype B1 gom 5 trinh tu phan 1ap tai Trung Quéc trude nam 2006 (1996-2006),
s6 con lai thuoc B2. Sub gentype B2 gém cac trinh ty CV-A2 tir miu thu thap tai
Trung Quéc (giai doan 2006-2020), Uc (2016-2017), Pai Loan (2008), Anh (2014)
va Viét Nam (2014-2015) (mAu 14.038 thu thap tai Thai Binh nim 2014 va 15.127
tai Hai Phong ndm 2015). Genotype C c6 sé lwong trinh tu it hon so véi genotype B
nhung chling dugc thu thap tir cdc mau tai nhidu nude trén thé giéi nhu Nga, Trung
Qudc, Viét Nam, An o, Turkmenistan, My, Uc... Genotype C phan chia lam 2 sub
genotype C1 va C2.

Cac mau duoc giai trinh tu thanh cong dugc thu thap rai rac nhiéu nam tai Hai
Phong va Thai Binh. Cac nam 2012, 2014, 2015, 2016 va 2018 mdi nam chi co 1
mau. Riéng nam 2017 ¢4 8 mau. 11/13 (84,61%) trinh ty khuéch dai thanh cong thuoc
sub genotype C2 va tap trung tao thanh mot lineage riéng vai gia tri tai lap 100% va
khac biét nt trong nhém dao dong 0%-7% va véi cac trinh tu khac thuoc cung
genotype C (ngoai trir 03 trinh ty thu thap tai Uc ndm 2016 trén bénh nhan TCM) 1a
8,1%-16,7%. 8/11 trinh tu thu thap tai Hai Phong nam 2017. C6 5/11 trinh tu
(45,45%) c6 d6 twong dong nt 1én dén trén 99%. Cac trinh ty CV-A4 thu thap tir mau
tai Hai Phong nim 2017 c6 d6 twong ddng nt voi cac trinh tu thu thap tir mau cua
Thai Binh nam 2017 dao dong tir 98,2%-99,2% va cao hon khi so sanh vai trinh tu
ctia mau tai Hai Phong nam 2016 (93,4%-96,8%). Hai mau 14.038 va 15.127 thuoc
sub genotype B2 phan b gan voi CV-A4 cua Trung Québc nam 2012, 2014 va 2019
lién quan dén bénh TCM.
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.,

Bang 3.9. Pt bién trén ving gen VP1 cia CV-A4 giira cac trinh tw trong nghién ciu va trén thé giéi

Geaotype! . 2Sla|la|lr|s|(s|(z2|la|lg s |3 | % |a |2 ||| 2|2 | e|c|& g |2 25|23 3|43 R
Salrgenniype !
A AYA21762.1 CVAATheh Pounprotoype 1 1 R v v 5 5 v E L5 L N N 1 Al
LOITE748. 1 CVALThina 2006/ AFP 5
1 KCETO855 | CVAL Twkenmuistn 201 . 5

LC438288.1 CVALTIVNIT.03 L ai Phong VNM2017IIFAMIDY
LOCA3EIEE 1 CVALHVNIT.028/ ai Phong VEM201THFAMD
LO438284.1 CVALHVNLT.027/Hal Phoag VN M2017HFMIY

B A AT

CVALALS 20 1SHEMD
2 KY27T1949,1 CVALLUSAZ01S

LC438280.1 CVALIVN 14.038Thai Binh VNM2014HEMD

NM2OISHEMD

KY978841,1 CVAL)
[KF 1501441 CVAAChina/ 2010V Aseplic nyeningitis
|[KIBIS317.] CVA4Chinn 2010HFMD + AFP | . ]
KY9T8568
LC169515.1 CVACluina20 1 SHFMD
L 1

MWI178755. 1 CVAIChisa/ 2019
B [MW178759.1 CVAIChina2019

2|2 |88 /8 ¢ g g|E(S|R|/R[/8|B|8|R|S|S[R B|Z[x|2 |8 R |k %
Vit axit amin
A4 High Point‘prot P F Q T P v A ¥ P s 8 ¥ M A v Q 1 T 1 R Y R
ACHMWI0GAFP I I I SRS I N BRI N S (S S D S N S IS S -
-1 CVAA Turkemnistan 201 | .

LCA3B279.1 CVAVHV NI 2555 Hanob V NMZ012HENMD
LCA38281.1 CVAVHVNIGOTYHai PhongVNM/2016HFMD|
LC435288.1 CVA4TIVNIT.031Tai Phonug/VNM/2017/HFMD)
LCA3E285.1 CVASTIVNI 7028 T ai Fhong VNM200 TITFMIY
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Bang 3.9 minh hoa cu thé vj tri du doan cta cac vong chirc ning (functional
loop) cua CV-A4 dugc xac dinh lan luot 14 BC (aa 93-107), DE (aa 142 - 156), EF
(aa 163-177), FG (aa 184), GH (aa 208-222) va HI (aa 240-244) va cac dot bién aa
trén ving VP1 tai cac chung CV-A4 tai Viét Nam va trén thé gioi. Cac trinh tu CV-
A4 tir mau thu thap nam 2017 (giai doan CV-A4 chiém uu thé trong nghién ctru) xuat
hién dot bién khac vai CV-A4 ctia nam 2012 va 2016 tai cac vi tri aa 35, 76, 96 va
247. Ngoai ra, hai dot bién S2491 va D250R phat hién thay tai ching nam 2016 (mau
16.072). Cac aa S35, T37, 196, V242 va S244 chi duogc tim thay tai trinh ty cua cac
mau tai Viét Nam thudc sub genotype C2 khéc véi trinh tu thu thap tai cac nudc khac
trong cung phan nhém. Trong do, aa 196 chi duoc tim thiy tai mau nam 2017-2018
va 1 chang thu thap tai Nhat Ban, aa V242 duoc tim thay tai tit ca cac mau CV-A4
ciia mién Bic Viét Nam va 5 chung tai An Do, Nga, Azerbaizan, Trung Quéc va Nhat
Ban. Aa 196 thuoc vong BC con V242 va S244 thuoc vong HI. Dot bién S56T tai vi
tri duoc cho ¢6 chira vi tri khang nguyén IgG/IgM va thuc day qué trinh xam nhap
cua vi rat (aa 44-59) chi xuat hién tai mau 17.016 va 16.021 (Hinh 3.10)

V6l: Cac mau
nim 2017-2018
va 01 ching tai

V2421 thudc Hl loop P . Nhat Ban
cac ching trong dé tai thudc /*—)\

genotype C va 5 chung thu thap . N

tai An D&, Nga, Trung Quéc, Nhat f v {

Ban va Azeibaizan

N244S

cac chung trong dé tai nam
2017 va 5 chung tai Nga, Trung
Qubc, Nhat Ban, Azerbaizan

$2491, D250R
chung 16.072

- I\
T76l R /\
chuang trong dé tai thu .

thap nam 2012, 2016

/ Ay -
P35S:

chiang trong dé tai
thu thap nam 2017

Hinh 3.10. Vi tri cac @6t bién axit amin cia CV-A4
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3.2.7. Pdc diém di truyén phan ti# vang gen VP1 cia typ E-18

Cay phat sinh chung loai dugc xay dung trén téng sé 214 trinh ty hoan
chinh/ gan hoan chinh (>800nt) toan bd ving gen VP1 cua E-18, bao gém 7 trinh
ty trong nghién ctru va 208 trinh tu thu thap duoc trén ngan hang Gen tai thoi diém

nghién ciu. Danh sach cac mau chi tiét trong nghién ctu tai Phy luc 12.

China/2015 - TCM (15), VMN (83), VN (4); Australia/2011 (1)

[ France 2010-2012

71
99 [ France/2012 - VMN
30 MKO086240.1/France/2015/E-18

AM236984. 1/France/2005/E-18 VMN

KU574621.1/Thailand/2010/E-18
Australia/2004-2005

Korea/2005
AM236918.1/France/2005/E-18_VMN
99 France 2012
France/2007 Subgenogroup 5-3
LN876171.1/Tunisia/2013/E-18

< Netherlands/2011 - VMN
MF678301.1/Australia/2008/E-18 Genogroup 5
99 | MK256761.1/China/2015/E-18_TCM
MG720260.1/China/2015/E-18_TCM
KU561040/Netherlands/2011/E-18_VMN
Tunisia/2013

Thailand/2016_VMN
Thailand/2016_VMN
HVN.16.059_PhuTho_TCM
HVN.16.136_ThaiBinh_TCM

99 64l 4VN.17.066_HaiPhong  TCM
6| MH118977.1/China/2017/E-18_VMN
HVN.17.071_HaiPhong_ TCM
9| | Hvi.27.073/HaiPhong_ TCM
TCM.17.072/HaiPhong_ TCM
HVN.17.067/HaiPhong_ TCM i
63 GU142902.1/Australia/1997/E-18 7 subgenogroup 5-1
S Euro and Australia/2000-2014 (48) Subgenogroup 5-2
JIN203851.1/India/2007/E-18 AFP JGenogroup 4

MF990301.1/Ethiopia/E-18

TJgenogroup 6

o7 [ GQ329813.1/China/2005/E-18 TCM

] Genogoup 2

} Genogroup 3

] Genogroup 1

L kF311743.1/Chinas2011/E-18 TCM
JN203849.1/India/2007/E-18 AFP
JN203852.1/India/2007/E-18 AFP
JN203850.1/India/2007/E-18 AFP

] AU
Hinh 3.11. Cay phat sinh chung loai trinh tw gen VP1 cua E-18

Ghi chu

Cdy dwoc xay dung bang phirong phdp ML, mé hinh “K2+G”, gia tri tai lgp (bootstrap)

1000. Chuing ngoai (outgroup) CV-A6 (AY421764.1) duoc logi bé nham ting dé phan tach

ciia cac nhanh trong cy phat sinh chuing . Gia tri bootstrap duwdi 70% diroc an trén cay
Chiz viét tat: TCM — Tay Chan Miéng; AFP — Liét mém cdp; VMN — Viém mang ndo
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Su phén loai thanh 6 genogroup cua E-18 trén cay phat sinh chung loai duoc
thé hién tai hinh 3.11. Genogroup 1 1a chung géc Metcalf thu thap trén bénh nhan tiéu
chay. Genogroup 2 gdm hai mau thu thap trén bénh nhan TCM tai Trung Qudc (nim
2005, 2011). Genogroup 3 va 4 gdm cac mau dugc thu thap tai An D6 ndm 2007 lién
quan dén bénh nhan LMC. Duy nhat 1 mau E-18 thu thap tir mdi truong nudc tai
Ethiopia la genogroup 6. Genogroup 5 1a nhém Ién nhét trong cdy phat sinh chung
loai, chira 206/214 (96,3%) sb trinh tu phan tich va chia thanh 3 sub genogroup 1a 5-
1, 5-2 va 5-3. Phan nhom 5-1 c¢6 1 mau, 5-2 c6 48 mau phan lap trén bénh nhan
viém mang néo, chi yéu tai Chau Au (Ptic, Phap, Nga) giai doan 2000 — 2014 va Uc
giai doan tir 2000-2001. Phan nhém 5-3 1a phan nhém chinh, bao gom cac chung E-
18 lru hanh ¢ nhiéu nudce trén thé gisi tir ndim 2004 dén nay, chu yéu tir bénh nhan
viém mang ndo va mot sb it bénh nhan TCM tai Trung Qudc (ndm 2015-2016). Tat
ca 7 mau E-18 tai mién Bic Viét Nam nim 2016 - 2017 déu thuéc phan nhém 5-3.

Trong phan nhém 5-3, mau E-18 tai Viét Nam nam gan nhit véi 1 mau E-18
phan lap trén bénh nhan VMN tai Trung Quéc nam 2017 va vai cac mau E-18 gay
VMN tai Thai Lan nim 2016, c6 do twong dong trinh tu gen VP1 dao dong 96,4%-
98,8%. Do twong dong gen VP1 gitta mau Viét Nam so véi mau thuoc nhoém 5-3 luu
hanh & cac nudc con lai nhu Trung Qudc, Tunisia, Uc, Phap...tir 88,3% - 96,4%.
Riéng v4i nhdm mau E-18 gay bénh TCM ¢ Trung Qudc, d6 tuong dong gen VP1
khi so sanh mau Viét Nam 14 88,4% - 90,4%. Hai mau nam 2016 la 16.059 tai Phu
Tho va 16.136 tai Théi Binh, c6 d6 twong ddng trinh ty nt cao, 99,5%. Do twong dong
gen VP1 cua cac mau nam 2017 dao dong tir 97,5% - 100%. Mau 17.066 tai Hai
Phong c6 do twong dong véi hai mau nam 2016 1a 99,3% - 99,5%, cao hon hon so
Véi cac chung thu thap ciing nam tai ciing tinh 1a 97,5% - 97,9%. Do tuong dong aa
ving VP1 cta cac mau E-18 tai Viét Nam la 98,5% - 100%. So sanh v&i mau E-18
khac thuoc phan nhoém 5-3 khac gia tri nay la 92,1% - 100%. Pac biét, trinh ty aa cia
mau 17.066 tai Hai Phong, ngoai twong dong 100% vai cac mau E-18 Viét Nam, con
hoan toan twong ddng vai hai mau E-18 phan lap tir bénh nhan VMN tai Ha Lan nam
2011. Do twong dong trinh ty aa khi so sanh véi nhdm mau gady VMN & Trung Québc
(ndm 2017) va Thai Lan (nam 2016) 1a 97,8%—99,6%.
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Bang 3.10. Cac ddt bién axit amin trén ving gen VP1 caa E-18

Trinh tw axit amin

Nhom/ . . .
R . Vong BC Vong DE Vong HI

Phan Tén chiing * * * * *
) (78-89) (137-152) (218-226)

nhém

78 84 89 104 137 152 215 216 218 226 262 275

5.3 HVN.16.136/ThaiBinh_TCM E N T ™M H V Y I S V D
HVN.17.066/HaiPhong_TCM
HVN.17.073/HaiPhong_TCM
HVN.17.072/HaiPhong_TCM
HVN.17.071/HaiPhong_TCM
HVN.17.067/HaiPhong_TCM
HVN.16.059/PhuTho_TCM
MH427208.1/Thailand/2016/E-18_VMN
MH427207.1/Thailand/2016/E-18 VMN
KY303801.1/China/2015/E-18 VMN
MG720258.1/China/2015/E-18 TCM : S
MG720257.1/Chia/2015/E-18_VN
KY828852.1/Chia/2015/E-18_TCM
MG720260.1/China/2015/E-18 TCM

M M T M T
- < < < <
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KY303806.1/China/2015/E-18_MN : . . L . : F
MG720244.1/China/2015/E-18_TCM
MG720243.1/China/2015/E-18_TCM . . . . . . F

KU561038.1/Netherland/2011/E-18 VMN
KU561039.1/Netherland/2011/E-18 VMN

5.2 GU142902.1/Australia 1997/E-18 T
5.1 AY208092.1/France/E-18 T
KX139454.1Germany/2010/E-18_VMN A
6 MF990301.1/Ethiopia/E-18 R A
4 JN203851.1/India/2007/E-18_AFP R T
3 JN203850.1/India/2007/E-18_AFP R T
JN203852.1/India/2007/E-18_AFP R T
JN203849.1/India/2007/E-18_AFP R N
2 GQ329813.1/China/2005/E-18_TCM R T
KF311743.1/China/2011/E-18 TCM R T

1 AF081331.1/Metcaft/E-18 R

AF317694.1/Metcaft/E-18 . R

*: \/j tri axit amin dgt bién ngodi vi tri cau tric vong trén ving gen VP1 xuat hién tai mét sé ching



105

Bang 3.10 thé hién cu thé két qua so sanh trinh tu aa tai cac vong chirc ning
BC (aa 78-89), DE (aa 137-152) va HI (aa 218-226) giira cac chung E-18 tai Viét
nam va trén thé gisi. Két qua khong phat hién thay su khéc biét gitta mau E-18 Viét
Nam va cac mau khéc thuoc nhom 5-3. Vi du, trén vong BC, cac mau E-18 Viét Nam
mang dot bién dién hinh cua cac chung thudc nhom gen 5 1a dot bién tai vi tri 84
(R—N). Mot s6 dot bién 1é té tai cac vi tri khdng quan trong, quan st thay gitra mau
E-18 Viét Nam va cac nude khac nhu: (1) Dot bién duoc cho 1a chi xuat hién & céac
mau E-18 gay bénh VN va TCM tai Trung Quéc Ia M104L, Y215F, va 1216V khong
thay xuat hién & cac mau E-18 tai Viét Nam [47]; (2) Cac chang E-18 Viét Nam c6
Xuat hién dot bién N10D, twong tu cac nudc Khac trén thé gidi trir Trung Quéc [47];
(3) Pot bién V262T/A va D275E xuat hién ¢ E -18 gdy TCM tai Trung Quéc (ndm
2005, 2011) va gay VN tai Phap, tuy nhién lai khdng xuat hién tai cac mau E-18 Viét
Nam va mau Trung Qudc nim 2015 phan 1ap trén bénh nhan TCM va VMN.
3.2.8. Pdc diém phan tr viing gen VP1 cia typ CV-A24

Cay phat sinh chung loai duoc xay dung trén tong sé 343 trinh tu hoan
chinh/gan hoan chinh gen VP1 (>800nt) gen VVP1 gom 11 trinh tu trong nghién ctu,
331 trinh tu gen VP1 cua CV-A24 thu thap trén GenBank (thang 12/2021) va 1 trinh
tu VP1 cua E-99 sir dung lam nhém ngoai (out group). Danh sach cac mau chi tiét

trong nghién ctu tai Phu luc 13.
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THA/2014/VKM

% THA/2014/VKM
HVN.13.168/HaiPhong HFMD

HVN.13.167/HaiPhong HFMD
HVN.13.141/PhuTho HFMD

HVN.13.143/PhuTho HFMD =

@ HVN.14.315/NinhBinh HFMD =

HVN.14.366/VinhPhuc HFMD
- @ HVN.14.324/BacNinh HFMD
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-
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FRA/2015/AHC
88 D THA/2014/AHC
97

KC676726.1 CVA24/EGYPT/2010/AHN

CHN/2010/VKM, JP/2011/VKM

CHN/2010/VKM, TW/2010
94

s IND/2010/VKM
98

[y
0.005

Hinh 3.12. Cay phat sinh ching loai trinh tw gen VP1 CV-A24

A. Cay phat sinh chung loai cua CV-A24

B. Su luu hanh cia cac ching CV-A24 tgi mién Bdc Viét Nam
Ghi chu:
- Cdy dwot xay dung bang phwong phdp ML, mé hinh “GRT+G+1", gié tri
tai lap (bootstrap) 1000. Chung ngoai (outgroup) E-99 (EF555644.1) duwoc
logi bé nham tang @6 phan tach cua caca nhanh trong cay phat sinh ching
loai. Gia tri bootstrap duéi 70% diegC an trén cay
- Cac chung cua Viét Nam dwoc danh déu theo mau khdc nhau theo tinh
- Chir viét tat: VKM — Viém két mac; HEMD — Tay Chdn Miéng
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Cay phét sinh chung loai thé hién tai hinh 3.12 ¢6 cac dic diém sau: (1) Puoc
chia 1am 2 cum chinh. Cum 1 bao gdm céac chung thudc chung géc Joshep dugc thu
thap tir Nam phi, Puerto Rico v My, cum 2 gom cac chang bién thé CV-A24 (CV-
A24 variant - CV-A24v) bat dau dugc phat hién va phan 1ap tir nim 1970 tai
Singapore va la tac nhan chinh gay bénh VKM ttr cac nudc Thai Lan, Phap, Brazil....
(3) Cum 2 duoc chia 12 4 genotype (GI - GIV). Trong d6 cé su tién hoa theo thoi gian.
Gl bao gém chung goc cua nhém la ching dugc phat hién lan dau tién trong dich
VKM tai Singapore nim 1970. GII bao gdm 10 trinh ty thu thap tai Dai Loan (1985),
Brazil va Jamaica (1987), Trung Qudc (1997). GlII 1a 4 chang thu thap tai Dominica
(1993), My (1998) va Pai Loan (2000-2001). GIV 1a phan nhém 16n nhat trong cum
2 va chuaa s6 lugng chung 16n nhat cua cay pha hé (258/343 trinh tu) dugc chia lam
cac subgenotype GIV-C2 dén GIV-C5. GIV-C2 bao gém cac trinh tu c6 duoc tir mau
thu thap tai Tay Ban Nha (2003-2005), Brazil (2004), Gabon (2008). Trinh tyu thu
thap tai Indonesia va Trung Qudc giai doan 2007-2008 thudc phan nhém GIV-C3.
Phan nhém GIV-C4 bao gém cac trinh trén toan thé gioi tir nim 2007-2018 nhu
Indonesia (2007), Kenya (2010), Brazil (2009, 2017-2018), Mexico (2017). Tat ca
11 miu CV-A24 giai trinh ty thanh cong déu thuéc phan nhém GIV-C5 voi céc
chung thu thap tai Théai Lan trong dich VKM cung nam, Trung Quéc (2010), Nhat
Ban nam 2010-2011.

Cac trinh ty CV-A24v thu thap trong nghién ctru dugc phan b tai 6 tinh/thanh,
c6 do twong dong nt tir 97,4%-100%. Hai mau thu thap tai Phi Tho nim 2013 (mau
13.143 va 13.141) c6 100% do twong ddng. Su khac biét vé trinh ty aa cua VP1 giita
cac mau CV-A24 tai Viét Nam dao dong tir 0% - 3,8%. Trinh tu gen VP1 cua CV-
A24v Viét Nam c6 d6 twong dong gan nhat véi cac chung gay bénh VKM tai Thai
Lan nam 2014, 1én dén >99% (96,7%-99,3%).
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Bang 3.11. Vi tri dét bién axit amin trén gen VP1

S6 lwong miu mang dét bién

Vi tri thay doi CV-A24v
S — —— CV-A24
axit amin Tai Viét Nam Trén the gioi
(n=73)
(n=11) (n=259)

S11T 11 (100%) 253 (97,68%) 7 (9,59%)
L25H/P 10 (90,91%) 244 (94,21%) 7 (9,59%)
S32L/P 10 (90,91%) 253 (97,68%) 9 (12,33%)
K103R 11 (100%) 249 (96,14%) 9 (12,33%)
Al111P - 2 (0,77%) 65 (89,04%)
D116N - 2 (0,77%) 57 (78,08%)

L1591 - 2 (0,77%) 65 (89,04%)

V224T/AID - 2 (0,77%) 63 (86,3%)

Y230F - 1 (0,39%) 42 (57,53%)
F250Y 11 (100%) 254 (98,07%) 11 (15,07%)
1259V - 1 (0,39%) 44 (60,27%)

Vi tri cac vong chitrc nang (functional loop) dugc xac dinh la BC (vi tri aa 95
- 99), DE (aa 145 - 155) va HI (aa 247 - 254). Trinh ti aa c¢6 d6 twong ddng véi nhom
mau CV-A24 gay bénh VKM tai cac nudc nhu Thai Lan, Trung Qudc, Pai Loan,
Nhat Ban va Ai Cap. Bang 3.11 liét ké cu thé cac dot bién dién hinh dé phan biét giira
CV-A24v gay bénh VKM va CV-A24 ciing dugc tim thdy ¢ nhém mau CV-A24v
gay bénh TCM tai Viét Nam la S11T, L25H/P, S32L/P, A111P, D116N, L159l,
V224T/AID, Y230F, F250Y, 1259V. Bén canh d6, cac mau thu thap tai Hai Phong la
13.168 va 14.315 tai Ninh Binh xuat hién cac dot bién A171G, T294Y, A298S,
V299R va T304Y. Pay la cac dot bién chi thdy xuat hién tai 2 trinh ty tir Thai Lan
gay bénh VKM cuing thoi diém nam 2014.
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CHUONG IV: BAN LUAN

Téac nhan gay bénh TCM la vi rut VRDR. Trong d6, EV-A71, CV-Al6, CV-
A6 va CV-A10 la cac typ vi rat gay bénh thuong gip, mot s VRDR khéc thudc
coxsackie loai A, B va cac vi rlt echo... ciing la can nguyén gay bénh. Trai vdi lugng
16n nghién ctru vé EV-AT71, cac nghién ciru vé VRDR khac con han ché. Pa phan
nghién ctru hién nay dung ¢ phat hién ty 1¢ gy bénh. Luan van la mét trong nhiing
nghién ctru bai ban dau tién mang tinh hé thdng theo trong thoi gian dai phan tich su
lwu hanh cta cac VRPR “ngoai EV-A71” va dic diém di truyén phan tir gen VP1 caa
chdng. Nghién ctru gop phan bo sung céc thdng tin vé vai trd gay bénh, su luu hanh
vé hai tac nhan chinh CV-A6 va CV-A16 ciing nhu cung cap c4c théng tin hién dang
thiéu trén y van d6i Vi cac tac nhan phu gay bénh noi troi gom CV-A10, CV-A2,
CV-A4, E-18 va CV-A24. Chinh vi vay, dé tai nghién ctu khdng chi mang tinh
maoi ddi véi thoi su khoa hoc tai Viét Nam ma con cap nhat véi thai su khoa hoc
qudc té, bat kip "nhu cau” nghién ciu khoa hoc dang duoc cac nha khoa hoc québc
té quan tam.
4.1. Pic diém lwu hanh cha vi rat dwong rudt gay bénh Tay chan miéng tai mién
Bic Viét Nam, 2008-2018
4.1.1. Pic diém cdc tip vi rit dwong rudt theo thoi gian

Trong giai doan 2008-2018, tai mién Béac Viét Nam, EV-A71 la tac nhan gay
bénh ndi trdi nhat. Két qua nay phu hop véi cac nghién ctiru dugc cong bd trude diy tai
Viét Nam nhu tai mién Béc 1a ciia cic nhom tac gia Tran Nhu Duong, Nguyén Thi
Hién Thanh (ndm 2011, 2012), ctia Tran Thi Nguyén Hoa va cs (nim 2015-2016) hoic
tai mién Nam cta tic gia Hoang Qudc Cuong tai Péng Thap (ndm 2014) [5, 6, 8, 10,
17]... So sanh véi nghién ctru tai qudc gia khac trong khu vuc ciing thay c6 két qua
turong dong. Cu thé EV-A71 13 tac nhan chiém vu thé nhét tai Thuong Hai, Trudng Sa
(Trung Qudc) nam 2012-2013, Trung Khanh (Trung Qudc) tir 2009-2016, Thai Lan
(2017) [45, 142, 145, 191]. Tuy nhién, két qua nghién ctru ciing cho thiy vai trd quan
trong cla cac typ VRPR “ngoai EV-A71” trong viéc gy bénh TCM khi chiém dén
64,96% tong s6 mau duong tinh. Dic biét nhu naim 2017, VRBR “ngoai EV-A71” da
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chiém t6i 97,26%. Diéu nay nhin manh tdm quan trong giam sat cac tic nhan VRDR
“ngoai EV-A71” bén canh EV-A71 trong giam sat bénh TCM.

Téc nhan CV-A6 phan 1ap 14n dau tién nim 1949 tai M§ nhung duoc coi 1a cin
nguyén clia mot bénh nhiém vi rat khong triéu chimg va phan 16n bi bo qua cho dén
nam 2008 khi ¢6 sy xuét hién bién thé di kém vdi sy thay doi vé kiéu hinh 1am sang,
CV-A6 bit dau gay dich bénh TCM & Phan Lan [35, 38]. Sau 6, CV-A6 nhanh chéng
lan rong ra cac quéc gia, trd thanh tac nhan chinh gay ra bénh TCM, tham chi ¢6 nhiing
nim con chiém vu thé rit cao, lam “lu mo” EV-A71 va CV-16. Trén thé giéi, CV-A6
c6 lién quan dén su bung phat bénh TCM mdt sé nudc nhu TAy Ban Nha nam 2011
(90% truong hop mic), Thai Lan nidm 2012 (~ 33% s6 ca mic), Bic Kinh (Trung
Qudc) ndm 2013 (35,4% s ca mac). Thoi gian bat ddu xuat hién va gy bénh TCM
cta CV-A6 tai Viét Nam la vao khoang nam 2010, luu hanh rong rdi tr nam 2011. Tai
mién Nam Viét Nam, nghién ctru cta tic gia Nguyén T6 Anh cho thdy ty 1¢ phat hién
CV-A6 nam 2011 la 6%, gia ting nhanh & giai doan 2012-2015 véi ty 1€ twong Gng la
13%, 15%, 32% va 29% [99, 122, 127, 143]. Két qua ctia d& tai cho thiy CV-A6 duoc
phat hién lan dau tién vao nam 2011 véi ty 1& phat hién cao (129/551 mau, 23,41%),
lwu hanh trén nhiéu tinh/thanh d& gép phan cung cap bang chimg thyc té cho gia thuyét
vé thoi diém bit dau luu hanh cia CV-A6 & Viét Nam ciing nhu b sung thém minh
ching cho sy bung phét ciia CV-A6 trong giai doan 2011-2012 trén thé gidi [127].

CV-A16 la mot trong hai tac nhan chinh gy bénh pho bién “ngoai EV-A71".
Cac dot bung phat TCM trén quy md 16n do nhiém CV-A16 di duoc ghi nhan tai Uc
(1991), Anh va xi Wales (1994), Singapo (2002, 2005, 2007), Pai Loan (1999-2006),
An Do (2009), Bic Kinh-Trung Qudc (2007) [27, 33, 59, 87, 210]. Trong dé tai, CV-
A16 xuét hién sém hon CV-A6 vao nim 2008. Hai nim 2009-2110 khong thiy c6
nhung lai ¢6 ty 1& cao vao nam 2011, 2012, 2014 va 2017. Diéu nay tuong tu nhu két
qué nghién ctru tai cac qudc gia lan can. Cuy thé tai Singapo trong nghién ciru kéo dai 7
nam (2001-2007) ty 1¢ phat hién CV-A16 dao dong tir 5,5% - 76,2% va la typ VRDR
chiém vu thé vao cac ndm 2002 (76,2%), 2004 (66,8%), 2007 (64,9%) [27]. Mot vi du
khac 1a nghién ctru duge thyc hién tai Quang Chau (Trung Qudc) tir 2008 - 2010 ciing
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cho thay ty 16 CV-A16 1a 23% hoic tai Bic Kinh (Trung Qudc) tir 2009 -2015 thi ¢c6
ty 1& nhiém dao dong hang nim 28,9 %-54,3% [99].

Da phan nghién ctru vé CV-AB va CV-A16 tip trung trong khoang thoi gian
ngan (Vai ndm) do d6 chua di dé ¢ thé xac dinh dugc dic diém quy luat luu hanh cia
chung. Dua trén thoi gian thu thap mu dai, dé tai budc dau da 1am rd dic diém quy
ludt luu hanh cua hai typ VRDR nady tai mién Bac Viét Nam. Xu huéng trd thanh tac
nhan luu hanh noi troi trong nam ctia CV-A16 thuong c6 mbi twong quan “nguoc” voi
EV-A71. Nghién ctru cua tac gia tac gia Ya Fang Hu (2021) tai Béc Kinh giai doan
2010 - 2019 dua ra nhan dinh Ivu hanh caa CV-A6 trai chiéu voi CV-A16 va EV-AT1.
Niam 2012, khi CV-A16 va EV-AT71 4 tac nhan gy bénh chinh thi CV-A6 rét thap.
Nam 2013 c6 sy dao lai khi CV-A6 trd thanh tac nhan chinh va thay thé cho CV-A16
va EV-AT71 [75]. Nhu vay, su luu hanh ciia CV-16 va EV-AT71 tai quic gia ndy khdng
c¢6 quy luat nguoc chiéu. Piéu d6 cho thay chu ky Ivu hanh va méi lién quan giita ba
tac nhan chinh tai mdi qudc gia c6 thé co sy khac biét. Chinh vi vay, can c6 su theo doi
lau dai dé xac dinh thay d6i mang tinh chu ky cta ba tac nhan va mdi lién quan cua
ching trén pham vi toan cau.

So v6i EV-AT71 hay CV-A6 va CV-A 16, luong mau CV-A10 rat thip (68/2603
mau, 2,61%) nhung cao hon céac tac nhan phu khac rat nhidu. CV-A10 xuét hién lan
dau trong nghién ctru vao nam 2008. Cung thoi diém nay chung ciing duoc phat hién
tai TAy Ban Nha trén bénh nhan dong nhiém TCM va nim méng [55]. Ba nim 2009,
2010 va 2012 khong phat hién dugc mau nao, cic nim con lai déu xuat hién va c6 xu
huéng ting dan qua cac nam thong qua s6 lwong mau thu thap duoc ting vao cic nim
2014, 2016, 2018. Tuong tu nhu CV-A6, CV-A10 1a mét typ VRDPR duoc coi 1a tac
nhan méi ndi ciia bénh TCM. CV-A 10 d6t ngot chiém wu thé trd thanh typ huyét thanh
chiém vu thé hodc ding thi hai trong cac dot bung phat bénh TCM di dugc bo céo &
Phan Lan (2008), & Phap (2010), hodc nhan dinh cta tac gia Tianjiao Ji tai Trung Quéc
(2018) khi nghién ctru tac nhan nay trong 8 nam (2008-2016) [38, 82, 111, 119].

Thoi gian dai (2008-2018) 13 co hoi t6t cho viée thue hién nghién ctru vé dic
diém Iuu hanh va di truyén phan tir cia CV-A4, CV-A2, E-18 va CV-A24 lién quan
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dén bénh TCM ma chua dugc bao cao trude ddy ¢ Viét Nam. C4c tac nhan ndy thuong
chu yéu dugc dé cap trén bénh VHH, VN, VKM. Cac dot bung dich VHH, VN hay
VKM do chung gay ra thuong xuyén dugc bao cao & Phap, Nhat Ban, Dai Loan, Trung
Qudc, Han Quéc va Thai Lan, va nhitng Vi rit nay luén dugc xac dinh 1a tic nhan giy
bénh chinh [31, 43, 44, 48, 51, 58, 61, 62, 79, 95, 119, 171]. Chinh vi vay, chiing dugc
tap trung nghién ctru trén phuong di¢n la tadc nhan gy cac bénh nay chir khong phai la
bénh TCM. Tuy nhién, cc bao cao vé CV-A2, CV-A4, E-18 lién quan dén cac truong
hop 1¢é té va bung phat bénh TCM va khong phai bénh TCM ngay cang tang. Chinh vi
vay, gﬁn day ching bat dau duoc dé cap trong mot sb nghién ctru nhu CV-A2, CV-A4,
E-18 tai Trung Qudc, E-11 tai Thai Lan [29, 51, 66, 194, 204]. Biéu nay cho thay mic
du thyc té ddy 13 cac tac nhan phy nhung do 1a vi rt ARN c6 kha ning tién héa cao
nén cac VRPR d3 lién tuc xuét hién bién doi, da 1a tdc nhan chinh gdy cac bénh khac
va hoan toan c6 thé tr¢ thanh tac nhan gay bénh TCM méi ndi. Do d6 can cd nghién
ctru vé sy luu hanh cling nhu dac diém dich t& cua cac tac nhan phu nay nham hd trg

giam sat d6i voi dich TCM [66, 115, 179, 194, 204].

Hai tic gia Margarita Pons Salort va Nicholas C.Grassly da nghién ctru vé chu
ky Ivu hanh cua cac kiéu VRDR, bao gém E-18 [141]. Su bung phat luu hanh giy
bénh VN/VMN cua E-18 nam 2005/2006 duoc cho 1a lién quan dén sy thay ddi tinh
khang nguyén, ciing thoi diém véi sy xuat hién cia nhom gen 5/phan nhém gen 5-3
va voi dot bién R84N trén vong BC. Theo du doan cua hai tac gia trén, E-18 s& XuAt
hién tr¢ lai sau khoang 10 nam, vao khoang 2015/2016. Dy doan nay kha phu hop
v6i tai luu hanh ndi trdi cuia E-18 gy bénh VN/VMN va TCM tai Trung Qubc nim
2015-2016 va Viét Nam nim 2016-2017 [47, 204]. Biéu dang luu ¥, mic du su thay
d6i khang nguyén bé miat duogc cho 1a gop phan tao nén sy da dang va ting kha ning
lan truyén, bung phat dich cta vi rat. Phan tich dic diém di truyén cta E-18 cho thay
cac chung luu hanh gay bénh TCM tai Viét Nam thudc cung phan nhém 5-3 véi cac
chung gay bénh VN/VMN va khong cé su xuat hién bat ky dot bién co ¥ nghia tai
cac ving khang nguyén quan trong. Do tuong ddng nt cao véi cac chung VMN tai

Thai Lan va Trung Qudc (giai doan 2016-2017) trong ciing mét thoi diém cho thay
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giita cac ching E-18 gdy bénh VMN va TCM khéng c6 sy khac biét vé vat liéu di
truyén. Két qua nghién ctru goi ¥ su xuat hién E-18 tai Viét Nam s& mang cung quy
luat déng luu hanh hay xuét hién cung thoi diém voi cac ching & cac nudce l4n can
luu hanh gay bénh viém ndo va viém mang nao.

Trong giai doan 1986-2009, nghién ctru cua tac gia Magilé c. Fonseca va cs da
chi ra 5 vu dich VKM do CV-A24 tai Cu Ba c6 su dong xuat hién cung thoi diém véi
cac vu dich cac nudc khac trén thé gigi nhu Mexico, Trung Qudc, Thai Lan, Pai Loan
va chu ky luu hanh cia CV-A24v s& khoang 5 nam/1an [60]. Chung CV-A24 trong dé
tai duoc thu thap chii yéu vao nam 2013-2014 (13/14 miu) cung thoi diém véi cac
chung thudc nhém CV-A24v gay dich VKM tai Thai Lan. Pong thoi sau 5 nim, nim
2018 lai phat hién dugc 1 mau CV-A24. Piéu ndy cho thdy c6 thé CV-A24 giy bénh
TCM ciing sé& tuan theo quy luat vé chu ky luu hanh 5 nam nhu d6i véi dich VKM.

Ngoai trir nam 2015, s6 mau TCM dugce thu thap & tat ca céc thang va su dao
dong khong qua khac biét, cic nam con lai déu théy xuét hién “thang dinh dich”. Ba
nam 2012, 2014 va 2018 dinh dich cao nhét luén roi cac thang xuan hé/hé trong khi
cac nam con lai dinh cao nhét lai roi vao cc thang cudi nim cac thang. Diéu d6 cho
thiy bénh TCM tai mién Bic c6 sy da dang trong quy ludt phat trién nhung c6 xu hudéng
gia tang vao cac thang xuan he (thang 3-5) va/hoac thang h¢ thu (thang 8-10). Nhan
dinh nay ctia nghién ctru kha trong dong véi cac nghién ctru cia nhom tac gia khac ¢
cung thoi diém tai mién Bac Viét Nam nhu Nguyén Ngoc Quynh, Hoang Pirc Hanh
tai Ha Noi giai doan 2011-2014, Tran Nhu Duwong nim 2011-2012, Nguyén Hién
Thanh nam 2013-2014, Tran Thi Nguyén Hoa nam 2015-2016 [6, 8-10, 14, 17]. So
sanh véi nghién ctru thue hién tai mién Nam thiy co sy khac biét vé dinh dich giita hai
mién. Mién Béc nim thuong c6 hai dinh dich 10 rang, dinh cao nhét xé dich tuy thudc
vao diéu kién ting nam, con tai mién Nam lai ¢6 xu hudng dat dinh cao nhét vao thang
9 [11, 13]. Piéu nay c6 thé 1a do diéu kién thoi tiét khac biét ctua hai mién. Tai mién
Bic, cac dinh dich xuat hién khi c6 su thay d6i nhiét d6 va khi hau tir ndm am sang
nang néng (xuan h¢) va ning nong sang mat diu (he thu) trong khi tai mién Nam dich

gia ting khi budc vao muia mua v6i d6 am tang cao. Xu huéng c6 cac thang dich cao
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diém trong nghién ctru cling xuét hién tai cac nudce 1an can. Vi dy: tai Trung Quéc, dich
TCM ciing xuét hién dinh dich vao tam thang 4-6 va thang 10-12, tai Nhat Ban la thang
7 va thang 9, tai Thai Lan la thang 1-3 va 7-9 [65, 82, 91, 100, 115, 145, 147, 178].
Tuy nhién, vi tri dinh dich cao nhét trong nam c6 su khac biét dic trung cho timg nudc.
Giai doan 2006-2016, Trung Quéc thudng cé dinh dich tht nhét (thang 4-6) cao hon
dinh dich tht 2 (thang 10-12) con tai mién Bic Viét Nam lai khong c6 quy luat nay.
biéu nay co thé do su khac biét mang tinh ddc trung cua dia 1y, nhi¢t 4o, do am, mat
d6 dan cu, diéu kién vé sinh va dic diém tac nhan gy bénh ctia timg noi 1a khac nhau
[145]. Bén canh d6, cac mau duoc thyc hién trong nghién ctru déu dugc thu thap trong
chuong trinh gidm sat hé“mg nam. Lugng mau duoc thu thap phu thudc ft/nhiéu vao
viéc trién khai ciia chuong trinh do d6 dé c6 cai nhin khai quat hon can ¢6 lugng
mau thu thap cac thang trong nim déu hon va khong phu thudc vao yéu t6 chi quan
cua chuong trinh.
4.1.2. Pic diém cdc typ vi rit duwong rudt trong nghién civu theo dia Iy

Hai tdc nhan chinh CV-A6 va CV-A16 c6 sy luu hanh rong tai nhiéu dia
phuong. Trong nam dai dich bung phat trong ca nudc (2011-2012) hai tac nhan nay co
mit & 26/26 tinh cta nghién ctru. Nhimng nam thip diém nhét, CV-A6 ciing phat hién
duoc tai 5 tinh (nim 2017) va CV-A16 14 2 tinh (ndm 2015, 2018). Didu nay cho thay su
luu hanh cia CV-A6 va CV-A16 tai mién Bic Viét Nam c6 dién rong trén toan quéc.

Trong 10 nim, CV-A10 duogc phat hién trén tong sd 13 tinh/ thanh nhu Thai
Binh, Hai Phong, Thanh Héa, Ninh Binh. Trong d6 tip trung chi yéu tai Hai Phong va
Théi Binh. Cac tinh con lai xuat hién nho 1é mot mau. Diém dang luu v, 14 tai Hai
Phong va Thai Binh ludn phat hién duoc CV-A10 & tit ca cac ndm. Diéu nay cho thay,
mic du sé lwong mau thu thap ciia CV-A10 so vi CV-A6 hodc CV-A16 khong nhiéu
nhung CV-A10 van am 1 luu hanh. Tham chi 2016 va 2018 ty 1€ cao hon dao dong tu
khoang tir 5%-10% s6 mau dwong tinh (2016 1a 26/258 méu, 10,07%) va 2018 la
21/377 mau, 5,57%). Diéu nay cho thay tac nhan CV-A10 hoan toan c6 thé bung phat
thanh céc vu dich & nhiéu tinh/thanh.
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Su phén bd cua cac typ VRDR phu khéng trai rong trén nhiéu tinh/ thanh nhu
CV-AG6 hay CV-A16 nhung mdi typ VRBR khac nhau lai c6 nét riéng. Ddi véi CV-A2
hay E-18, su phan bd ma chi gi61 han & mot vai tinh (Hai Phong, Thai Binh, Pha Tho)
go1 y su luu hanh cta cac typ VRDR nay hién tai chi c6 thé giéi han & muc do dia
phuong. Trai lai, cac mau CV-A4 hay CV-A24 co su phin bd khong tap trung tai mot
dia diém ma rai rac tai 7-8 tinh cho thiy tac nhan nay khong gii han trong mirc do 1&
t¢ vai noi c6 ma thé 1ay lan trén dién rong [44]. Pic diém nay cua céc tac nhan phu
cling twong dong voi nghién ctru trén thé gisi. Vi du nghién ctru cta tac gia Min Wang
tai Son Pong -Trung Qudc (2019) cho thdy c6 21 mau CV-A4 gay bénh TCM tir nim
2014-2016 pho bién tai 11 dia phuong trong tinh [179].

4.1.3. Déc diém cdc typ vi rit dwong rudt trong nghién ciru theo dp tudi

Nhom tudi mac bénh chu yéu 1a tir 12-23 thang. Két qua hoan toan phu hop voéi
cac cong bd trude day vé Itra tudi mac TCM tai Viét Nam ciing nhu nudce ngoai nhu
clia tac gia Tran Thi Nguyén Hoa va cs (ndm 2015-2016), S Tran Hung tai Can Tho
(nam 2011), Poan Ngoc Minh Quan tai Mién Nam Viét Nam (2013-2016), tac gia
Zhang Jing (2008-2009), Li Qi va cs (2009-2016) tai Trung Quéc [10, 12, 13, 85, 145].
D6 tudi mic bénh thap nhat 13 tir 0-5 thang va 48-60 thang. Giai thich cho diéu nay la
do tré dudi 1 tudi chit yéu bl me. Sira me chtra yéu t6 mién dich da thiic ddy qua trinh
phat trién cta hé tiéu hoa, ngin chin xAm nhap phat trién cua vi rat la. Didu d6 giup tré
¢6 kha nang chdng lai qua trinh nhiém bénh. Do d6 ty 1¢ nhiém bénh dudi 1 tudi thap.
Giai doan tir 1-2 tudi, tré bit dau co ¥ thirc tim toi, cAm — ndm — gip cac thir dé tim
hiéu thé gi6i nhung con qua nhé dé co nhan thirc vé viée tur vé sinh ¢4 nhan trong sinh
hoat hing ngay. Bén canh d6, d6 tudi nay ngudn sira me cung cip khong con nhu xua
dong thoi tré khong con séng trong moi truong chi c¢é gia dinh ma bat dau di nha tré.
Diéu nay khién tré c6 thé tiép xtic voi cac ngudn 1dy bénh (néu c6) nhiéu hon. Do do,
ty 1¢ tré nhiém bénh ting cao 1én nhanh chéng. Cling véi thoi gian, hé théng mién dich
cua tré hoan thién, do do, khi tré trén 3 tudi va dic biét trén 5 tudi, ty 1€ mic bénh TCM

ctia tré thap di rat nhiéu [106, 147].



116

Mot diém dang luu y 13 hai tac nhan CV-A6 va CV-A10 cho thiy c6 d6 tudi
méc bénh “sém hon” so voi cac kiéu huyét thanh gay bénh TCM “truyén théng” 1a
EV-A71 va CV-A16. Day 1a mot diém moi dang luu ¥ khi trude ddy c6 bao céo rang
khong co su khac biét dang ké vé phan bé tudi gitra bénh TCM do CV-A6 va cac bénh
TCM do HEVA khéac & Chau A [35]. Ngoai nguyén nhan ly giai chung & trén, theo
nghién ctru huyét thanh hoc, trén 50% tré em dudi 5 tudi thiéu khang thé trung hoa
chéng lai EV-A71 va CV-A16 va muc do khang thé chdng lai VRDR ting theo tudi,
do d6 c6 nhidm trung khéng triéu ching [211]. Déi véi cac tac nhan phu khong phat
hién théy c6 mau TCM nao thudc nhém tudi tir 48-59 thang. Tai cac nhom tudi khac
¢6 sb luong cac mau thu thiap khong dong déu. Tuy nhién cac nghién ctru twong tir vé
d6 tudi mac bénh cuia cc tic nhan phu hién van con han ché dé c6 thé thuc hién viée
so sanh.

4.1.4. Pic diém cdc tjp vi rat dwong rudt trong nghién civu theo mivc dé lim sang

TCM la bénh twong d6i lanh tinh, phan 16n trudng hop nhiém dién bién tu khoi,
tuy nhién bénh c6 kha ning gy ra dich 16n va c6 thé gdy mot sé bién chimg nguy hiém
nhu viém nio — viém mang néo, viém co tim, phu phdi cap dan dén tir vong néu khong
duoc phat hién sém va xir tri kip thoi [184]. Diéu nay phu hop véi két qua nghién ctiu
khi tai mién Béc giai doan 2008-2018 khi c6 t&i hon 89% (1751/1953) sb truong hop
& mirc do 1am sang nhe (d6 1am sang 1 va 2a). SO trudng hop & mirc d 1Am sang ning
trén 2b trén 10%. Nhu vay, bén canh viéc kiém soét dich bénh TCM, trién khai nghién
clru véc xin cling nhu diéu tri d6i véi TCM 1a mét diéu hét stre can thiét. So sanh véi
nghién ctru khic ctia cic tac gia trong nudc, két qua nghién ctru ctia dé tai co nét tuong
dong. Cu thé, ty 16 % mau TCM c6 d6 1am sang nhe tai mién Bic cta nhom tac gia
Tran Nhu Duong nam 2011 13 99,3%, ctia Ngé Huy Tu va cs giai doan 2012-2014 ¢4
ty 16 d6 1am sang 1 va 2 13 (96,51%), tai mién Nam 13 97,7% (nim 2011) va 96,1%
(nam 2012) theo nghién ctru ciia Phan Cong Hung [6, 11, 21].

Ngoai tdc nhan CV-A6 va CV-A16, tac nhan phu la CV-A24 va CV-A4 ciing
ghi nhan c6 trudng hop do 1am sang ning (2b). Cac truong hop nhiém CV-A4 thuong

khong ¢6 triéu chimg nhung tic nhan nay ciing din dén mot pho rong cac bénh 1am
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sang tir nhe téi nang hoac tham chi tir vong nhu herpangina, viém co tim ... [23, 103].
CV-A24 da timg gay ra cac vu dich viém két mac 16n tai nuéc Singapo (2005), Trung
Qudc (2010), Phap (2015) [36, 114, 196]. Trong mdt nghién ciru duge thuc hién trong
giai doan 2011-2014 ¢ mién Nam Viét Nam, cho théy 27% téng s6 mau TCM c6 mirc
d6 1am sang tir 2b c6 tac nhan gy bénh 1a VRDR phu [14]. Trong dé tai, 11/62 céac
truong hop ning lién quan dén bién ching than kinh va hd hap do VRBR “ngoai EV-
AT71” gay ra. Do do, viéc xuat hién cac ca bénh nang lién quan dén TCM cua céc tac
nhan nay can duoc can nhic xem xét dong thoi phan tich méi lién quan giita cac ching
gay bénh TCM va cac bénh khac.

4.2. Bic diém di truyén phan tir VP1 ciia CV-A6, CV-A16, CV-A10, CV-A2, CV-
A4, E-18 va CV-A24 gay bénh Tay chan miéng tai mién Bac Viét Nam, 2008-
2018

VP1 1a ving tap trung chil yéu cac vi tri quyét dinh khang nguyén, doc luc vi
rit, sy twong tac gitra vi rat va té bao vat chil. Nghién ctru ciing chi ra VP1 1a ving gen
c6 tinh bién d6i 16n. Sy bién ddi lién tuc trén ving gen VP1 ¢o thé 1 co ché sinh hoc
phan tir giai thich su t6n tai va luvu hanh cua vi rat trong cong dong.

Céac nghién ciru dich t& hoc phan tir thuong st dung gen VP1 vi VPI 1a ving
boc 16 va c6 tinh trdi min dich nhit trong s6 cac protein ctia vo capsid va vi thé thudong
thay d6i dé dap tng voi ap luc cia mién dich. Phan tich dic diém di truyén phan tir gen
VP1 con 1a cong cu ¢ gia tri trong viée truy vét su luu hanh cua cac chung VRDR
bang cach so sanh nhitng bién ddi di truyén ngudn gbe tién hoa va dia Iy ciia mot ching
Vi rit nao d6. Béi v6i phan tich dich té hoc phan ti, trinh tu toan bd gen VP1 nén duoc
xac dinh va phan tich tuy viéc dinh danh chi can mot doan ngan trong VP1. Ngoai ra,
cac phan tich di truyén phan tir VP1 con c¢6 ¥ nghia trong nghién ctru va phat trién vac
xin phong bénh TCM.

4.2.1. CV-A6 va CV-A16 luu hanh tai mién Bic Vigt Nam giai doan 2008-2018
thuéc sub genotype phé bién luwu hanh trén thé gici

Nghién ctru trong khoang thoi gian dai di cung cip cac thong tin dau tién vé su

luru hanh ciia cua hai tic nhan gay bénh chinh “ngoai EV-A71” [a CV-A6 va CV-A16
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tai mién Bac Viét Nam vé chu ky luu hanh, d6 tudi nhiém bénh chi yéu, mirc d6 1am
sang ma cac nghién ctru trude day chua lam sang to [73, 127]. CV-A6 va CV-Al6 la
hai typ VRDR duoc phat hién nhiéu nhat, thuong xuyén nhit va cao hon nhiéu so véi
CV-A10 hay céc tac nhan phy khac. CV-A6 va CV-A16 ciing cho thay sy phan bé toan
cau. Sy luu hanh pho bién ciia CV-A6 va CV-A16 di duge ghi nhan trong nhiéu nghién
ctru trude ddy thue hién tai nhidu quéc gia [35, 49, 113, 127]. Thay d6i vé ty 1¢ luu
hanh ctia CV-A 16 dugc thé hién trong nghién ctru kéo dai 3 nam tai Bac Kinh va Quéang
Chau (Trung Qudc) va mdt nghién ciru khac kéo dai 7 nam tai Singapo [30, 113]. Tai
Viét Nam, nghién ciru cua tac gia Nguyén T Anh va cs trong 5 nam (2011-2015) da
phan tich tién hoa trén gen VP1 cta CV-A6 c6 lién quan dén cac dot bung phat dich
TCM tai Viét Nam va dua ra nhan dinh CV-A6 bat dau luu hanh vao thang 10/2011
(95% ClI, 5/2010-3/2011) [127]. Trong nghién ciru nay, dé tai da cung cap bang chimg
cho gia thuyét vé thoi gian bat dau luu hanh CV-A6 gay bénh TCM ¢ Viét Nam Va tré
thanh typ VRDR giy bénh TCM chiém wu thé trong nam 2011 twong tu nhu nghién
ctru tai Nhat Ban [141]. Sy thay d6i kiéu hinh c6 thé lién quan dén su phan b toan cau
ctia cum gen CV-A6 & chau Au (tir nim 2008) va chiu A (tir ndm 2010) bao gdm ca
CV-A6 tai Nhat Ban va c6 thé tai ca Viét Nam vao cung thoi diém.

Sub genogroup D3 la phan nhém gen 16n nhét, chtra phan 16n cac ching CV-
A6 méi ndi, luu hanh giy bénh TCM tir nam 2008 nhu cac chung phan 1ap tai Nhat
Bén tir ndm 2010, tai Trung Quéc tir nam 2008, mién Nam Viét Nam giai doan 2011-
2015... [121, 161, 177]. Phan 16n cac trinh ty CV-AG trong nghién ciru (>98%) thudc
vé sub genogroup D3. Bén canh d6, c4c trinh tw CV-A6 trong dé tai c6 do twong dong
nt cao voi nhau va véi cac ching khéc trén thé gisi trong cung khoang thoi gian. Diéu
do6 cho phép nhan dinh cac chung CV-A6 nay co0 kha nang Iuu hanh gay bénh mang
tinh toan cau. Ngoai ra, genotype va sub genogroup 16n nhat ma cac trinh tir CV-A6
ctia Viét Nam thudc vé ciing bao gom tit ca trinh ty CV-A6 duoc bao céo 1a co lién
quan dén bénh TCM c6 d6 1am sang nang tai Trung Qudc va Viét Nam [46, 127]. Su
leu hanh lién tuc caa CV-A6 thudc D3 ¢ Trung Qudc dai luc giai doan 2008-2013 cua

tac gia Yang Song ciing da nhan dinh c6 su dich chuyén ciia sub genogroup CV-A6 tai
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nude nay trong giai doan 7 ndm. Tac gia cho thdy co t6i 734/807 trinh ty thudc sub
genogroup nay, xuat hién vao nam 2008 doéng luu hanh cing D2, trd thanh kiéu gen
chiém vu thé vao niam 2009, dat dinh cao nhit vao nim 2013 va khang dinh 12 nguyén
nhan gy bénh TCM chu yéu trong tuong lai [161]. Két qua cta dé tai gop phan cung
cap bang chimg cho thiy su luu hanh bén bi va chiém uu thé cua sub genogroup D3
cua CV-AG tai Viét Nam. Bang luu y 1a trong nam 2017-2018 da ¢6 su dao dong vé 3o
tuong déng nt cao cia CV-A6 (gia tri trong Gng 14 89,9%-100% va 87%-100%) va
chia thanh cac cum nho, sy khac bi¢t trinh ty nt cua cac trinh tu gifta cac nam 1én dén
>10% tao nén sy da dang vé ngudn gbc ciia typ VRDR trong thoi gian nay.

Céac miu CV-A16 trong nghién ctru déu thudc genotype B, phan b trén ca hai
sub genogroup Bla (2008-2015) va B1b (2008-2018). Két qua nay twong ty véi nghién
clru ctia nhiéu tac gia nhu Si-Jie He (2010), Wei Yong (2015), Zhenlu Sun (2018),
Long Cheng (2020) tai Trung Qudc, Pirom Noisumdaeng (2018) tai Thai Lan... [46,
70, 131, 166, 199]. Trong sub genogroup Bla, CV-A16 c6 xu huéng nim cing nhom
v6i CV-A16 luu hanh tai nhiéu quéc gia nhu Trung Qudc, Thai Lan, Uc, Malaysia...
va ching hién luu hanh tai mién Nam Viét Nam cung nim va theo thoi gian chung c6
su dong chuyén doi twong tu cac nude lan can [49, 70, 137, 199].

Vic xin 1a cach hiéu qua nhat dé phong ngira va kiém soat bénh TCM. Phan
tich vé dia ly cho thidy CV-A16 va CV-A6 ¢6 sy lwu hanh toan cau [69]. Cac nghién
ctiu tai Viét Nam ciing dua ra nhan dinh twong tu ddi véi CV-A6 va CV-A16 khi cac
chang Viét Nam tién hoa twong tu nhu cac chung lwu hanh trén toan cau. Phan 16n
cac mau phan tich cho thdy CV-A6 va CV-A16 thuoc vé phan nhém/kiéu gen 16n
nhat, chiu trach nhiém vé sy luu hanh cia CV-A6 va CV-A16 trén toan thé gisi trong
nhiéu thap ky qua [96, 161, 207]. Hon nita, phan nhém va kiéu gen phu I6n nhat ma
cac chung Viét Nam thudc vé ciing bao gdm tat ca cac chung CV-A6 va CV-Al6
dugce bao cdo 1a co lién quan dén bénh TCM nghiém trong ¢ Trung Qudc [159].
Nghién ciu vé su Iuu hanh ciia kiéu sub genogroup D3 cua CV-A6 tai Trung Qudc
tir 2008-2015, tac gia Song da dua ra cau hoi sau khi xuét hién va tiép tuc tién hoa,

licu c6 mot kiéu gen (hoic kiéu gen phu) s& lién tuc luu hanh trong mot thoi gian
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tuong ty nhu sub genogroup B1 cua CV-A16 khong? [207]. Két qua co duoc tir dé
tai da cho thay sub genogroup D3 ciia CV-A6 va subgenogroup B1 cua CV-A16 van
ludn luu hanh dai dang va chiém wu thé. Do do, hai sub genogroup nay nén 1a dich
quan trong trong viéc phan tich théng tin cia CV-A6 va CV-A16 dé thiét ké vac xin.
Vic xin EV-AT71 hién nay di qua giai doan thtr nghiém 14m sang va duoc dua vao st
dung ¢ Trung Qudc tir ndm 2016 [102, 209]. Céc nghién ciru vé EV-AT71 cho thiy typ
VRBR nay c6 su thay doi va quay tro lai trong viéc luu hanh cua cac phan nhom EV-
AT71 ¢ cac qudc gia khac nhau trong d6 c6 Viét Nam [56, 90, 128, 175]. Riéng tai Trung
Qudc, sub genogroup C4 cua EV-A71 duoc duy tri nhat quan 6n dinh va rat hiém cé
su xuat hién cua céac sub genogroup khéc luu hanh qudc té tai day trong hon hai thap
ki qua. Diéu d6 dan dén dén sy phat trién cua vac xin EV-AT71 tai qubc gia nay dua
trén phan nhom gen C4 va chi gigi han Iuu hanh tai thi truong nudc nay [57, 102].
Vi thdng tin cung cap trong dé tai cho thay, CV-A6 thudc sub genogroup D3 c6 tinh
chat chiém wu thé va luu hanh toan cau. Viéc nghién cau vic xin d6i véi tac nhan CV-
A6 thudc sub genogroup nay sé dap tng duoc viéc phong ngira bénh TCM khéng chi
dirng lai & mot qudc gia cu thé. Di véi CV-A16, cac ching thudce ca sub genogroup
Bla va B1b. Sub genogroup B1b tuy c6 sé luong 16n nhu phan 16n lai 1a cac ching
thudc Trung Quéc. Tai Viét Nam, 123/131 mau trong nghién ctru thudc Bla - 1a kiéu
gen phu c6 su da dang cua rat nhiéu chung tai nhiéu qudc gia trén thé gidi. Do do, viéc
san xuat viéc san xuat vic xin ddi véi tic nhan CV-A16 can va nén dya trén ca hai phan
nhém Bla va B1b dé dam bao cd thé sir dung rong réi tai nhiéu qubc gia khdng chi
tai mot quoc gia. Piéu niay da dwoc minh chimg théng qua nghién ctru mdi nhat cia
clia tac gia Yi Sheng Suna nam 2022 budc dau vac xin bat hoat cia CV-A16 & chudt
nhay ma CV-A16 393 cho thiy cac khang thé duogc tao ra c6 kha ning trung hoa ca
Bila va B1b [165]. Bong thoi cac chung CV-A6 va CV-A16 tai Viét Nam hoan toan
cd thé tro thanh tng vién cho viéc nghién cau vac xin.

4.2.2. CV-A10 thujc VNM lineage gdy bénh Tay chin miéng tai mién Bic Viét
Nam giai dogn 2008-2018 va sw mdi néi ciia ciia CHN lineage vao nam 2018.

CV-A10 1a tac nhin dimg dau trong nhom tac nhan phuy. Viéc trién khai dé tai
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trong giai doan dai (2008-2018) tai mién Bic Viét Nam d3 tao co hdi dé thuc hién
nghién ciru phén tr vé CV-A10 lién quan dén bénh TCM chua dugc dé cap trudc day.
Day 1a tac nhan méi ndi gay ra nhiéu vu dich TCM trén thé gidi nhu Phan Lan (2008),
Phép (2010), Trung Qudc (2008-2012) [38, 71, 119]. Twong ty CV-A6, CV-A10 gan
day da thu hit cha ¥ nhu mot tic nhan chinh gay bénh TCM, bao gdm céc truong hop
ning [82, 111]. Trong dé tai ndy, CV-A10 duoc phat hién ndm 2008, dic biét chiém ty
1¢ cao (>10%) tong s6 cac VRDR dugc phan 1ap vao nam 2016 tai hai tinh Thai Binh
va Hai Phong. Bén canh do, viéc CV-A10 doi khi n6i 1én nhu mot typ VRDR chiém
wu thé trong cac vu dich TCM ¢ ca mién Bic va mién Nam Viét Nam tir nim 2013 cho
thdy CV-A10 da xuat hién, luu hanh tai Viét Nam trong mot khoang thoi gian dai va
can duoc giam sat nhu mot tic nhan chinh.

Cay phat sinh ching loai cia CV-A10 dugc xay dung cho két qua twong tu hé
théng phan loai caa mot sé tac gia trude d6 nhu Ji T. (2018), Huifang T.(2017) [76,
82, 169]. Giai doan 2008-2017, ngoai trtr 1 mau thu thap tai Ninh Binh nim 2014 (mau
14.300) thudc CHN lineage, 32 mau (96,97%) CV-A10 tir nam 2011 dén 2018 thudc
VNM lineage voi d6 twong ddng nt cao, c4c trinh ty thu thap tr mau nim 2016 do
turong dong 1én dén 100%. Bén canh do, trong VNM lineage, chi ¢6 6 trinh tur (11,53%)
xudt hién 1¢ té tir Trung Qudc cac ndm 2016, 2017 (trén ngudi khoe manh) va 2019
(trén bénh nhan TCM). Diéu nay cho thay day la lineage dugc hinh thanh tir CV-A10
lwu hanh tai Viét Nam, dong thoi ¢6 su di chuyén vé dia 1y sang qudc gia khac. Nam
2018, 6/13 mAu (46,15%) nam 2018 thu thap tai Ha Noi va Thai Binh, tiép tuc thudc
VNM lineage va c6 do twong dong nt cao so Véi cac trinh ty thu thap tai Thai Binh va
Hai Phong nam 2016-2017 goi ¥ cho thiy cac chung CV-A10 nim 2016-2017 d3 tiép
tuc luu hanh va lan rong sang tinh/ thanh khac (Ha Noi).

7/13 mau (53,84%) con lai cia nam 2018 thudc CHN lineage. Tét ca cic mau
nay déu dugc thu thap tai Hai Phong va Thai Binh véi do twong dong nt trén 99%.
Péng thoi, do trong ddng nt ctia chung véi cac mau thu thap tai Trung Qudc cing thoi
diém dao dong (97,29%-99,55%) cao hon so véi trinh ty thu thap nim 2014 (96,72%-
97,96%) cuing lineage. Piéu nay cho thiy nam 2018, CHN lineage di c6 sy xuét hién
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lai tai Viét Nam (sau khi nim 2014 chi ¢6 1 mau va sau d6 khong théy ¢ xuét hién tur
nam 2015-2017) véi lwong mau nhiéu hon, lvu hanh gi6i han trong mot vai dia phuong.
Theo tac gia Tianjiao Ji, hai dot bién G23V, 1283V tai CHN lineage duoc coi c6 thé 1a
nguyén nhan giy thay doi cau tric va chirc nang ctia VP1 va lam ting téc do lay lan
ctia Vi r0t nhanh hon [82]. CV-A10 thudc CHN lineage xuit hién tai Viét Nam nim
2018 déu mang cac dot bién. Diéu nay dua ra ciu hoi vé kha ning luu hanh cua CV-
A10 thuoc CHN lineage tai Viét Nam trong cac nam tiép theo. Li¢u co su thay thé cua
cac chung thugc CHN lineage thay cho VNM lineage trong tuong lai hay c6 su song
song ton tai cia CHN linage va VNM lineage? Do d6 can c6 su theo doi giam sat chat
ché xu hudng xuat hién, luu hanh ciia CV-A10 cac ndm tiép theo.

4.2.3. CV-A2, CV-A4 giy bénh Tay chin miéng tai mién Bic Viét Nam giai doan
2008-2018 thugdc genotype phé bién liw hanh nhung cé xu hwéng hinh thanh nén
dong lwu hanh mang tinh dia phwong (local lineage)

Dua trén co s¢ phan tich cay phat sinh chung loai gen VP1, cac ching CV-A4
va CV-A2 caa Viét Nam c6 hai dic diém. Trude hét, ching thudc genotype phd bién.
Cay phat sinh chung loai cua CV-A2, ¢6 su phan loai cac genotype twong tu nhu hé
thdng phan loai cta cac tac gia Yuwei Weang (2017), Yang (2018) [182, 193, 194].
Trong dé, 8/9 mau CV-A2 thudc genotype C - noi tap trung cac chung dugc thu thap
tir Nga, My, An Do, Uc, Anh ... trén cac d6i twong bénh nhan LMC, VN. Tuong ty,
11/13 trinh ty CV-A4 ctia nghién ctru ciing tap trung trong sub genotype C2 (thudc
genotype C) la sub genotype cé su da dang cua CV-A4 thu thip tai nhiéu nudc Trung
Qudc, An Po, Uc... va hau hét lién quan dén cac bénh khong phai TCM [112, 149].
Nhu vay ca hai typ VRDR nay déu thudc genotype phd bién luu hanh toan cau, giy ra
cac bénh khac bénh khac nhau nhu LCM, VN....

Bén canh d6, xu hudng tién hoa trong cac dong di truyén cua chinh CV-A2 va
CV-A4 di thé hién “tinh 6n dinh dia phuong” hodc “luu hanh dic hitu”. Cu thé, 8/9
mau CV-A2 thudc sub genotype C3 véi gia tri bootrap 1én dén 100%, dong thoi sy ¢6
turong dong nt 1én dén 99,4% goi ¥ viéc ching c6 chung ngudn gde (original clone) va

hinh thanh nén mét lineage nho trong sub genotype C2. Tuong ty nhur vay, ddi véi CV-
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A4, 11/13 trinh tu ¢6 do khac biét nt dudi 7% va khac véi cac trinh tu khac thude cung
genotype C 1 8,1%-17,6% cho thay sy tap trung thanh local lineage cia CV-A4. Bén
canh d6, cAc mau CV-A4 thu thap nim 2016-2017 déu thudc kiéu genotype dugc tim
thay tai mau phan 1ap tai Ha Noi nam 2012 (genotype C). Diéu nay cho thiy cac mau
ndi tréi ¢6 ngudn gde chung véi ching luu hanh tai dia phuong bon nam trude. Theo
nghién ctru clia tac gia Yang va cs, cac ching CV-A2 gy bénh TCM & Trung Qudc tir
nam 2008 co sy luu hanh dai dang ctia CV-A2 thudc genotype D [193]. Nguoc lai,
trong nghién ctru cta chung t6i, hau hét cac chung CV-A2 ¢ Viét Nam thudc mot dong
dia phuong duy nhét ctia genotype C. Hai diém nay ciia CV-A4 va CV-A2 cho 1a minh
chimg cho gia thuyét rang su luu hanh ciia CV-A2 hay CV-A4 phu thudc vao vi tri dia
1y va kha nang luu hanh pho bién nhu da dugc dé cap trong mot sé nghién ciru trude
day [83, 193, 194].

Nam 2014, c6 xuat hién xuat hién 2 ching CV-A4 thu thap nim 2014 thudc
genotype B. Tuy nhién, sau nam 2014, khong thdy xuat hién genotype B nita. Vay, liéu
trong tuong lai, genotype B nay c6 kha nang luu hanh song song cuing véi sub genotype
C2 hay khong? Dbi v6i CV-A2, tai nim luu hanh ndi tréi (ndm 2017) c¢6 phat hién 1
mau (17.033 thu thap Hai Phong) thudc genotype D 13 genotype ¢ sd lwong mau chi
yéu duoc phan 1ap tai Trung Qudc cho thdy genotype “néi dia” nay d c6 “dau hiéu”
xuét hién tai Viét Nam. Viéc genotype ndy c6 trd thanh genotype chiém vu gay bénh
cha yéu thé twong ty nhu dang dién ra tai Trung Qudc ciing 12 cau hoi dugc dua ra véi
viéc giam sat CV-A2 [193].

4.2.4. CV-A2, CV-A4, E-18 va CV-A24 gdy bénh Tay chan miéng tai mién Bic Viét
Nam giai dogn 2008-2018 tiéu biéu cho sw chuyén déi vé bénh cinh lim sing
(clinical manifestation)

Trén thé gidi, tic nhan CV-A2 chua dugc nghién ciru nhiéu, chi yéu tap trung
trén ddi tuong bénh nhan mic LMC hoidc VHH [50, 79, 193, 198]. Bdi voi bénh TCM,
c6 mot vai bao cao 16 té cia tac gia Y. F. Hu (2011), Qian Yang (2016) cho thay tac
nhan nay di xuét hién va gy bénh tai Trung Qudc [76, 194]. Tai Viét Nam, CV-A2

chi mai dugce dé cap dén trong mot s6 bai bao vé dac diém dich t€ chung cia céc tac
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nhan TCM, chwa phén tich sdu vé dic diém phan tir [170]. Typ VRDR CV-A4 duoc
phan lap lan dau tién tir nude thai trong dot bung phat dich bai liét tai Bic Carolina
(M$) nam 1948 (chung AY421762.1) [118, 133]. Ttr nam 2003, cac ca bénh va dot
dich bung phat do CV-A4 da dugc phat hién va CV-A4 ciing dugc phat hién luu hanh
v6i tan sudt ngdy cang tang tai mot sé qudc gia trén thé gi¢i nhu Trung Qudc, Pai Loan,
Singapore, Thai Lan, Uc [51, 54, 144, 172, 187, 192]. CV-A4 dugc bao cao 1a mot
nguyén nhan trong cic vu viing phat dich TCM nam 2009, 2014, 2016 tai Trung Qudc,
dich sét tai Bac Kinh (Trung Qudc) ndm 2011, VHH va TCM tai Dai Loan nim 2004,
2006, tai Trung Quéc nam 2015, 2016, 2018, viém mach méu (bénh Kawasaki) tai
Nhat Ban nam 2015, LMC tai Singapore (2008), An Do (2008) [23, 51, 66, 98, 173,
187]. Voi E-18, typ VRDR nay thuong dugc bao cao la can nguyén gay bénh VN/VMN
& ngudi mic du co bao cao 1é t& clia hai mau thudc nhom gen 2 giy bénh TCM tai
Trung Qudc ndm 2005 va nam 2011 [164]. Con CV-A24 thu hut su chu y trong nghién
ctru Vi nam trong nhom 10 tac nhan VRDR c6 s6 mau cao nhat khi tong két két qua
gidm sat VRDR giy bénh TCM tai mién Bic Viét Nam giai doan 2008-2018. Thyc té
nghién ctru ctia bén typ VRDR trén cho thiy can hiéu biét nhiéu hon vé su da dang cua
cac tac nhan gay bénh TCM.

Hau hét/tat ca cac chung CV-A4, CV-A2, E-18 hay CV-A24 cua Viét Nam
thudc vé kiéu gen trudc day bao gdm cac ching dugc phan 1ap ¢ nhiéu qudc gia khac
nhau va c6 lién quan dén cac bénh khong phai TCM. Nhu phén tich & muc 4.2.3, CV-
A2 va CV-A4 thudc vé genotype co su da dang vé dia 1y luu hanh va gy ra cac bénh
khong phai TCM. Cay phat sinh ching loai cho thdy 100% cac chung E-18 & cling
phan nhém 5-3 véi cac ching giy bénh VN/VMN con CV-A24 thudc vé nhoém GIV-
C5 gom céc chung gay bénh VKM. Bén canh d6, so sanh vé trinh t aa tai vi tri vong
chirc ning ctia CV-A2 va CV-A4 khong thiy co su khac biét giita cac ching Viét Nam
gy bénh TCM va cac ching gdy LMC hay VHH trén thé gi6i. Cac ching E-18 gay
bénh VMN va TCM khong cé su khac biét vé vat liéu di truyén, tuong tu voi cong bd
trude day cua Chen va cs cong bd nam 2019 [47]. E-18 khéng c6 su xuat hién bat ky

dot bién c6 ¥ nghia tai cac ving khang nguyén quan trong. Sy tuong dong cao 1én dén
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100% vé trinh tu nt va aa cua VP1 giita cac mau CV-A24 phat hién tai Viét Nam voi
cac ching gay VKM tai Thai Lan. Khong chi c6 vy, su xuat hién va gy bénh/dich
bénh TCM ciia cic chung VRDR nay dién ra dong thoi diém véi cac ching & cac nude
1an can. Su luu hanh ctia CV-A2 ¢ cac tinh mién Bic Viét Nam (2016-2017) dién ra
gan nhu cung thoi diém xuét hién cac ca bénh TCM tai Trung Quéc (2015-2016). E-
18 gay bénh TCM tai Viét Nam nam 2016-2017 trong cung mot thoi diém véi cac
ching VMN tai Thai Lan va Trung Qudc (giai doan 2016 - 2017) va c6 do twong dong
cao. Su xuat hién tic nhan CV-A24 giy bénh TCM tai cac tinh mién Bic Viét Nam
vao nam 2013-2014 dién ra cung thoi diém xuat hién dich VKM tai Thai Lan (2014),
dich TCM va VHH tai Giang T6 (Trung Quéc) nim 2013-2014 [44, 189]. Tét ca cac
dic diém trén dua ra c6 su thay d6i/bo sung thém bénh canh 1am sang (clinical
manifestation) tai cac typ VRPR phuy. Cu thé nhu v6i E-18 1 sau khi thay dbi tinh
khang nguyén va tré nén luu hanh giy bénh VN/VMN ndi tréi ndm 2005/2006, phan
nhom gen 5-3 d4 xuat hién thém dic tinh gay bénh mai, 1a bénh TCM hodc nhém mau
CV-A24 gay bénh TCM tai Viét Nam (2013-2014) véi cac ching CV-A24 gay bénh
VKM trén thé gii (CV-A24v) khong thay do6i vé dic diém khang nguyén ma chi bd
sung thém dic tinh gy bénh mdi ngodi VKM. Su thay d6i dic tinh gy bénh nay twong
tir v&i bao céo ctia CV-A6 khi thay ddi dic tinh gay bénh, chuyén tir tic nhan gay viém
hong mun nude thanh tac nhan chinh gay bénh TCM sau giai doan 2008-2011 [141].
4.3. Han ché cua dé tai

Day 1a mét trong s it nghién ctru dau tién cung cip cac théng tin vé dic diém
dich t& hoc VRPR va dic diém sinh hoc phan tir ving gen VP1 cua cac tdic nhan VRDR
“ngoai EV-A71” giy bénh TCM tai mién Bic Viét Nam giai doan 2008-2018. Tuy
nhién, nghién ctru con c6 mot s6 han ché.

Trude hét, do toan bd lugng mau duoc thap trong chuong trinh gidm sat dich
TCM, do d6, lugng miu duge giri vé PTN phu thudc vao viéc thuc té trién khai chuong
trinh hang ndm. Vao cic thang dau nam (Quy I), luong mau nhan vé thuong it do d6

dic diém vé dinh dich vao cac thang xuan he ctia bénh TCM khong duoc thé hién rd.
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Nghién ctru cia luan an hién dang méi chi giéi han vao viung gen VP1 chua
phén tich cac gen khac nhu VP3, 2A hodc toan by hé gen cua cac tac nhan. Do d6 chua
thé danh gia day du vé dic diém phén tir cia cac typ VRDR nay.

Hién nay, s6 luong c4c nghién ctru vé vai trd cac typ vi rit CV-A2, CV-A4,
E-18 va CV-A24 trong viéc gdy bénh TCM con han ché. Chu yéu cac nghién ciru
ddi véi cac typ VRDR nay duoc dé cap 1a trén cac bénh chinh do ching gy ra
nhu viém ndo/ viém mang nio, dau mat do... Do d6, chua c6 sb liéu phong phu c6
thé ¢ su so sanh dic diém di truyén phan tir cia ching tai Viét Nam ddi voi cac

nudc khac trén thé gigi doi véi bénh TCM.
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KET LUAN
1. Pic diém lwu hanh cia cac VRPR “ngoai EV-A71” ¢ tré em mac TCM tai
mién Bic Viét Nam, giai doan 2008-2018

e Ty I¢ phat hién:

- Trong tong s6 2603 mau dwong tinh véi VRBR, ¢6 2404 mau duge dinh danh,
EV-AT71 chiém 35,04% tong s6 mau duong tinh va 44 typ VRBR con lai chiém
64,96%.

- Trong 44 typ VRDR “ngoai EV-A71”, CV-A6, CV-A16 va CV-A10 | ba typ
chinh, chiém ty I& Ian luot 12 28,01%, 19,32% va 2,61%.

- Céc VRDR khac déu c6 ty 1¢ dudi 1%, dién hinh nhu CV-A4 (0,84%), CV-
A24 (0,54%), CV-A2 (0,42%), E-18 (0,35%), E-11 (0,35%), E-30 (0,31%), E-6
(0,31%), CV-A9 (0,31%) va CV-Al (0,27%).

e Pic diém phan bé theo thoi gian:

- Ty léphathién CV-A16 hang nim c6 sy thay doi, dao dong tir 1,41% - 59,59%.
Su Iuu hanh cua CV-A16 cd tinh chu ky, cac dinh kéo dai khoang 1-2 nam va mang
tinh chat “dao nghich” vai chu ky Iuu hanh cua EV-AT71.

- CV-A6 duoc phat hién dau tién vao nim 2011, lién tuc duy tri 1a mot trong ba
typ VRDR luu hanh ndi troi giai doan 2011-2018, véi ty 18 phat hién hang nim dao
dong tir 23,97% - 59,7%. Tinh chu ki cia CV-A6 khong thé hién rd rang nhu CV-
Al6 va EV-ATL.

- CV-A10, CV-A4, CV-A2, E-18 va CV-A24 thinh thoang luu hanh ndi troi
trong thoi gian ngan, ty 1& c6 thé dén 2,67% (CV-A24 nam 2013) hozic 10,07% (CV-
A10 nam 2016).

e Dic diém phan bé vé dia ly:

- CV-A6 va CV-A16 c6 sy luu hanh rong réi trén 26 tinh mién Bac, CV-A10

dugc phét hién ¢ 13 (50%) tinh, tuy nhién su phan b cd thé bién dong theo nam, tiy

thugc vao thoi diém luu hanh gay dich cua tung typ.
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- Sy phan b6 cua cac VRDR khac nhu CV-A2, CV-A4, CV-A24 va E-18 han
ché tir 2-8 tinh, thuong tap trung ¢ Théi Binh va Hai Phong 12 hai tinh c6 chuong
trinh gidm sét trong diém nén sé mau dugc xét nghiém nhiéu hon.

e Pic diém phan bé theo nhom tudi

- S6 mau duong tinh véi VRDR tap trung & cAc nhom tudi tir 6 thang dén dudi
3 tudi, vai ty 18 tich liy 1én dén 83,93%.

- Sy phan bd theo nhdm tudi cua tac nhan gay bénh TCM “méi n6i” CV-A6 va
CV-A10 c6 xu huéng “tré hda” so véi sy phan bd cua tac nhan “truyén thong” EV-
A71 va CV-A16: ty Ié phan tram tich & cAc nhom tré tir 6 thang dén 3 tudi lity do
nhiém CV-A6 va CV-10 cao hon 10,63% so v4i EV-A71 va CV-Al6.

e Dic diém phan bé theo d$ 1am sang

- 93,2% cac ca TCM lién quan dén nhiém VRPR “ngoai EV-A71” ¢ thé nhe (1
va 2a) nhung van cd nhiing truong hop ngoai 18 vé sy phan bb bao gdom CV-A4
(15,78% sb ca co d6 1am sang 2b va 3) va CV-A24 (37,5% c6 do 1am sang 2b).

- 17,74% sb ca TCM thé ning kém bién chtrng than kinh hoac/va hé hap c6 lién
quan dén nhiém CV-A6, CV-A16, E-6, PV-2, CV-A4 va CV-A18.

2. Pic diém di truyén phan tir ving VP1 cia CV-A6, CV-A16, CV-A10, CV-

A2, CV-Ad, E-18 va CV-A24, giai doan 2008-2018

- 98,03% s6 mau CV-A6 trong nghién ctu thuoc vé CV-A6_D3 va 93,89%
mau CV-A16 thuoc CV-A16 Bla, déu la sub-genotype/sub-genogroup Ién nhit va
bao gom céc ching CV-A6 va CV-A16 luu hanh gay bénh TCM trén thé giéi hon
mot thap nién tro lai.

- Trinh ty aa trén cac vung chirc nang VP1 cua cac chung CV-A6 va CV-Al16
Viét Nam tuong d6i bao thu: 77,8% CV-A6 mién Bac Viét Nam mang kiéu hinh
“CV-AB6/N137-featuring”, ciing 1a kiéu hinh chiém uu thé (62,31%) cuia CV-AG trén
toan thé gioi; Tuy nhién, 80,15% miu CV-A16 mién Bic Viét Nam mang dot bién
K164, 1a kiéu hinh xép tha hai (4,88%) cua CV-A16 trén thé gidi; Nguoc lai, kiéu
hinh chiém wu thé “T164 featuring polymorphism” trén toan cau (72,88%) chi dung
thir 2 (19,84%) trong téng sé6 CV-A16 tai mién Bac Viét Nam.
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CV-A10 luu hanh tai mién Béc Viét Nam déu thudc genotype C, la genotype bao
gom cac chung gay bénh TCM tai mot s6 nudc trén thé gidi tir ndm 2008. 82,61% CV-
A10 Viét Nam thudc vé “VNM lineage™; tuy nhién, dang luu ¥ 1a su mai ndi cua CV-
A10_CHN lineage vao nam 2018, chiém 53,84% tong s6 CV-A10 luu hanh cing nam.

88,89% CV-A2 va 84,61% CV-A4 trong nghién cau lan luot thuoc vé sub-
genotype C3 va sub-genotype C2, 1a sub-genotype bao gém céc chung gay cac loai
bénh khac trén thé giéi trong hon mot thap ky qua. Tuong ty CV-A10, phan I6n CV-
A2 (88,89%) va CV-A4 (84,61%) luu hanh tai Viét Nam tap trung ¢ lineage mang
tinh dia phuong va mang cac dot bién trén VP1 dic trung riéng, bao gom dot bién
trén viing chirc nang BC va HI & mot sé chiung CV-A4.

Mau E-18 cua Viét Nam déu thuoc phan nhém gen 5-3, 12 phan nhém gen Ién
nhét, chira cac mau E-18 phan Iap tir bénh nhan VN/VMN trén thé gidi tir nim 2004
va tir bénh nhan TCM & Trung Quéc nim 2015 - 2016.

Toan bo CV-A24 gay bénh TCM ¢ Viét Nam déu thuoc phan nhém GIV-CS5,
phan nhdm gen 16n nhit chira cac chung CV-A24v gay dich VKM trén thé gidi va co
su tuong dong cao (1én dén >99%) vé trinh ty nucleotide va axit amin ving VP1 gitra
cac mau CV-A24v gay bénh TCM tai Viét Nam va VKM tai Thai Lan va Trung Quéc.

- Nghién ctu trén CV-A2, CV-A4, E-18 va CV-A24 di cung cip bang ching
vé xu huéng bd sung/chuyén ddi dic tinh gy bénh/bénh canh 1am sang (clinical
manifestation) ctia cac VRDR dé trg thanh céc tc nhan gay bénh TCM nhu ting xay
ra vai CV-A6 va CV-A10



KIEN NGHI

Két qua nghién ctru goi ¥ rang su phat trién mot vac-xin TCM c¢6 tac dung
bao vé phd rong va hiéu qua, it nhat tai Viét Nam, ngoai khang EV-A71 con phai
nham dén CV-A6 va CV-A16 véi vai tro 1a nhitng tic nhan VRBR chinh gay bénh
TCM. Céc chung CV-A6 va CV-A16 phan lap tai Viét Nam ciing nhu di liéu vé
dac diém di truyén phan tir ciia chiing 6 thé sir dung trong viéc nghién ciru va san
Xuat vac xin.

Nghién ciru nhan manh tim quan trong trong viéc tiép tuc giam sat sy luu hanh
ctia cac VRDR “ngoai EV-A71”, dic biét d6i véi tac nhan phu/hiém gap nhu CV-A2,
CV-A4, CV-A24 vaE-18... dé c6 thé xac dinh rd vai tro | “tac nhan gay bénh TCM”
hay “tac nhan gay nhitng bénh twong ty bénh TCM” va dé hiéu hon vé dic diém luu
gay bénh cua nhitng typ/bién thé vi rat méi noi. Nghién ctiu trén toan bo hé gen ciing
can duoc thyc hién dé hiéu day di hon vé nhimg thay doi di truyén tién hda va co ché
phan tir lién quan dén sy ton tai va luu gy bénh cua cac VRPR “ngoai EV-A71”

trong cong dong.
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PHU LUC
Phu luc 1
PHIEU PIEU TRA BENH TAY CHAN MIENG

1. Ho va tén bénh nhan: ........................ 2. Ngay thang nam sinh: ...... [eeii... [iou
3. Gi6i tinh: Nam [ N[ 4.DAntoc: ...oviiiiiiiinnn,
5. Ho tén me (b6, ngUudi ChAm SOC): «....vvee e e
6.Diénthoai: .........................
7. Dia chi: Thon/XOm/to: ...ovvvvveeeeeen, Xa: oo, Huyén:
................... Tinh:
8. Ngay khoi bénh: ........ [ueern.. [ieiinan 9.Ngay vao vién ....... ... oo,
10. Tén co s& diu triz ..vvvnevnenenn 11. Dia chi co s& diéu triz «.ovvvvevneenereen.
12, LY dO VAO VIEN: woiiiiiiiiiiiiie ettt ettt ettt e et e e et e e s iaaeeeenbaeeesnbaeeennaaesnsaaeans
13. Nhing triéu chtrng chinh tir luc khoi phat dén khi nhap vién:

- O Sét - [ Ban dang phong nudc - O D4u hiéu mang nio

- [ Pau hong + [ 6 tay + [ ¢ chan - O Quay khéc
-OMétmoi +omoéng  + [ 6 dau gbi - [1 Giat minh

- Chanan - [ Loét miéng - [ Co giat

- [J Tiéu chay - [Ban dang khac - [0 Liét mém cap

- LI Nén - [J Réi loan tim mach, ho hap

- O Réi loan tri giac
14. Phan d6 1am sang khi nhap vién: [11  [12a [I2b [J3 [4
15. Tré c¢6 di hoc khong (mdm non, nha tré, mdu gido, nhém tré gia dinh):
[dco [Clkhéng
16. Lay mau va két qua xét nghiém:
Phan Ngay lay: ....... [oo.... [evin.. Két qua (noi lam XN dién):.......cccovveene....

17. Phan d6 1am sang ning nhét trong ca qua trinh bi bénh :
(01 UJ2a [O2b 03 [4

Ngay dieu tra: .../ .../ .........
Nguoi diéu tra
(Ky, ghi rd ho tén)



Phu luc 2

Sw phan s6 mau TCM dwong tinh véi typ vi rat dwong rudt theo tinh/thanh

Niam

STT Tinh 2008 2009 2010 2011 2012 2013 2014 2015 _ 2016 _ 2017 _ 2018  1omgso
1 Bic Giang 7 1 45 11 1 2 2 69
2 Biic Kan 1 21 18 2 1 3 2 2 3 53
3 Bic Ninh 26 25 1 25 9 3 8 97
4 Cao Bing 9 8 1 4 22
5  Pién Bién 6 8 3 13 3 8 14 55
6 Ha Giang 2 3 19 10 7 1 2 6 1 5 56
7 Ha Nam 5 2 2 1 5 15
8 Ha Noi 1 67 54 19 31 32 46 250
9  Hai Duong 23 21 8 15 67
10  HaiPhong 2 1 63 107 79 22 10 75 69 82 510
11  HoaBinh 72 42 23 2 6 7 3 2 157
12 Hung Yén 2 4 7 13
13 LaiChau 1 5 7 7 20
14 Lang Son 1 3 1 2 6 13
15  Lao Cai 3 9 9 2 2 2 27
16  Nam Pinh 1 21 13 3 21 18 4 1 33 115
17  NinhBinh 9 14 45 3 32 7 5 115
18 Phl The 30 32 5 13 7 10 4 101
19  Quiéng Ninh 1 13 15 10 5 1 45
20 Sonla 5 6 14 10 44 1 27 107
21  Thai Binh 1 6 11 64 69 17 86 106 94 454
22 Thai Nguyén 1 1 1 1 4
23  Thanh Hoéa 36 23 9 15 9 16 108
24 Tuyén Quang 2 20 9 2 5 38
25  Vinh Phic 23 1 4 31 3 5 67
26  Yén Bai 3 9 9 2 2 25

Tong sb 32 4 8 551 492 229 316 151 258 185 377 2063




Phu luc 3
Danh sach mai thwc hién phan wng RT-PCR, multiplex RT-PCR va
CODEHOP snRT-PCR/sequencing dinh typ VRPR nim 2018

Phan #ng Tén moi Trinh tw (5°-3") Vitrigen  Mucdich  San pham Tai liéu
phat hién PCR tham khao
RT-PCR chan do4n vi rat dwong rudt chung va multiplex RT-PCR chan doan CV-A6, CV-A16
Phathien  5UTR F1 CAA GCA CTT CTG TTT CCC CGG 5'UTR VRPR 440 [212]
VRPR  5UTRF2 ATT GTC ACC ATA AGC CA
Péng phat hien MAS01S TAA TAG CAY TRG CGG CAG CCC A VP1 EV-AT71 377 [136]
EV-AT1, CV- "Nias02A AGA GGG AGR TCT ATC TCY CC
A6
CA6 3020F CRA CRG CTT ATC AGT GGT TTT A VP1 CVAG 175 PTN VRDR
CA6 3194R TTAATT CTC ATR TAC ACY CG — Vign
VSDTTU
Pong phat hien CAL6-2895F  AGT AYA TGT ATG TCC CRC VP1 CV-Al6 231 PTN VRDBR
CV-AlBVa "CA16331056R  TAA TCY AGG TCA YTT GCT TG — Vign
CV-A10 VSDTTU
CAL0 2700F TGG ATT AGT RGG AGT RGT TA VP1 CVALO 482

CA10_3181R TCTGTAGTTTTAGTTGGCTT




K§ thuat CODEHOP snRT-PCR/sequencing va khuéch dai viing gen VP1

cDNA AN32 GTY TGC CA 2A Toanbd  Khéng &p [130]
AN33 GAY TGC CA VRBR, vi dung
rut rhino
AN34 CCRTCRTA
AN35 RCT YTG CCA
PCR 1 S0224 GCI ATG YTI GGI ACI CAY RT VP3 762 Toan bod [130]
VRDR,
50222 C ICC IGG IGG IAY RWA CAT VP1 vi rit rhino
AvaB
PCR 2 AN89 CCA GCA CTG ACA GCAGYN GARAYNGG  VP1 348-393 [130]
ANS8 TAC TGG ACC ACC TGG NGG NAY RWA VP1

CAT




Phu luc 4

Quy trinh tach chiét ARN bang sinh pham Qiagen viral ARN mini kit (Qiagen)

v
v
v
v
v

D N N NN

Cho 560 pl AVL c6 chaa 5,6pl carrier ARN vao dng c6 thé tich 1,5 ml.

Tra 140 pl mau vao éng di co chira hdn hop AVL va carrier ARN, tron déu.

U ¢ nhiét d6 phong trong 10 phit.

Tra thém 560pul con (96—-100%) vao hdn hop trén, tron déu.

Chuyén hdn hop Ién cot loc, ly tam 8000 vong/phit x 1 phat, chuyén cot sang
6ng hing mai.

Tra 500 AW1 vao cot, ly tam 8000 vong/phit x 1 phat,chuyén cot loc sang 6ng
hirng moi.

Tra 500 AW?2 vao cot loc, ly thm 14000 vong/phdt x 3 pht, chuyén cot loc sang
dng mai.

Ly tdm khan véi téc do 14000 vong/phdt.

Chuyén cot loc sang dng 1,5 ml,

Tra 60 pl dung dich AVE vao, u ¢ nhiét do phong trong 1 phat.

Ly tam 8000 vong/1 phat x 1 phat, viat bo cot loc, cat ARN trong ta -80°C



Phu luc 5

Quy trinh tach chiét ARN biang sinh pham hoic High Pure Viral RNA Kit

v
v
v

NS N N N N N N N NN

NN NN RN

(Roche)
Tra 200pl mau vao tuyp cé chaa san 400pl Lysis Buffer
Tron déu trong vong 15 gidy
Chuyén toan bo mau vao cot loc (cot loc dé sin trong tuyp thu thap
dich ly tam)
Ly tam ng & tbc do 8000g trong 1 pht
Chuyén cot ly tam sang tuyp moi
Tra thém 500ul Inhibitor removal buffer vao cét loc
Ly tam ng & toc do 8000g trong 1 phut
Chuyén cot ly tdm sang tuyp méi
Tra 450ul Wash Buffer.
Ly tam 6ng o téc do 8000g trong 1 phat
Chuyén cot ly tdm sang tuyp méi
Tra 450ul Wash Buffer.
Ly tdm 6ng & téc do 13000g/phdt x 1 phat
Ly tam éng & toc do 13000 trong vong 10 gidy dé loai bo hét Wash
Buffer trong cot
Chuyén cot ly tam sang tuyp 1.5ml méi
Tra 50ul Elution Buffer
U trong 1 phat
Ly tam ng & toc do 8000g/ phut x 1 phit
Bo cot ly tam, git laidung thich ARN thu duoc tai tuyp 1.5ml
ARN duoc luu trir tai tu -80°C



Phu luc 6

Quy trinh tinh sach san pham giai trinh tw bang hoa chat Sephadex®G-50

v
v
v

LSRN N N N N N NN

L4y 1,59 bot Sephadex® G-50

Tra 20ml nudc cat, tron déu bang may lic

Chia 800ul vao cac tuyp co cét loc

Dé qua dém dé tao thanh céc cot gel

Ly tam 7500 vong / phut trong 2 phut dé co gel.
Chuyén céac cot gel vao tuyp 1,5ml c6 danh ma sé mau
Tra toan bo luong san pham PCR vao cot gel

Ly tdm 3000 vong/phat x 2 phat.

Loai bo gel. Thu dung dich c6 dugc trong tuyp 1,5ml
Mau dugc dong kho

Tra 15ul HiDi Formide

Chuyén 10 pl mau vao dia 96 giéng dé tién hanh giai trinh ty



Phu luc 7
Két qua thwc hién giai trinh tw viing gen VP1 cac miu CV-A6

STT M4 s6 miu/ Tén chiing (?é(.:)i STT M4 s6 miu/ Tén chiing ;);
1 CVAG6/HVN17.082/Thai_Binh/VVNM/2017/HFMD 915 103  LC438054.1 CV-A6/HVN12.633/Ninh_Binh/VVNM/2012/HFMD 870
2 CVAG6/HVN17.089/Thai_Binh/VNM/2017/HFMD 915 104  LC438055.1 CV-A6/HVN12.636/Hanoi/VNM/2012/HFMD 915
3 CVAG6/HVN17.094/Bac_Giang/VNM/2017/HFMD 915 105 LC438056.1 CV-A6/HVN12.639/Ninh_Binh/VNM/2012/HFMD 912
4 CVA6/HVN17.105/Thai_Binh/VVNM/2017/HFMD 915 106  LC438057.1_CV-A6/HVN12.644/Vinh_Phuc/VNM/2012/HFMD 900
5 CVA6/HVN17.121/Hai_Phong/\VNM/2017/HFMD 915 107 LC438058.1_CV-A6/HVN12.650/Hai_Phong/VVNM/2012/HFMD 909
6 CVA6/HVN17.150/Thai_Binh/VNM/2017/HFMD 915 108 LC438059.1 CV-A6/HVN12.708/Ha_Giang/VNM/2012/HFD 900
7 CVA6/HVNL17.162/Thai_Binh/VNM/2017/HFMD 915 109 LC438060.1 CV-A6/HVN12.716/Bac_Ninh/\VVNM/2012/HFMD 912
8 CVAG6/HVNL17.174/Hai_Phong/\VVNM/2017/HFMD 915 110 LC438061.1 CV-A6/HVN12.717/Nam_Dinh/VVNM/2012/HFMD 903
9 CVA6/HVN17.199/Hoa_Binh/VNM/2017/HFMD 915 111  LC438062.1_CV-A6/HVN12.736/Hoa_Binh/VNM/2012/HFMD 906
10 CVAG6/HVN17.201/Thai_Binh/VNM/2017/HFMD 915 112 LC438063.1_CV-A6/HVN13.002/Hoa_Binh/VNM/2013/HFMD 873
11 CVAG6/HVN17.205/Thai_Binh/VVNM/2017/HFMD 915 113  LC438064.1_CV-A6/HVN13.008/Thai_Binh/VVNM/2013/HFMD 867
12 CVA6/HVN17.211/Thai_Binh/VNM/2017/HFMD 915 114  LC438065.1 CV-A6/HVN13.011/Hoa Binh/VNM/2013/HFMD 915
13 CVA6/HVN17.214/Thai_Binh/\VVNM/2017/HFMD 915 115 LC438066.1 CV-A6/HVN13.018/Ha_Giang/VNM/2013/HFMD 834
14 CVA6/HVN18.003/Son_La/VNM/2018/HFMD 915 116  LC438067.1_CV-A6/HVN13.021/Ninh_Binh/VVNM/2013/HFMD 915
15 CVA6/HVN18.016/Son_La/VNM/2018/HFMD 915 117  LC438068.1 CV-A6/HVN13.022/Thai_Binh/VNM/2013/HFMD 915
16 CVA6/HVN18.025/Thai_Binh/VVNM/2018/HFMD 915 118 LC438069.1 CV-A6/HVN13.023/Hai_Phong/VVNM/2013/HFMD 840




17 CVA6/HVN18.130/Vinh_Phuc/VNM/2018/HFMD 915 119  LC438070.1_CV-A6/HVN13.024/Hanoi/VNM/2013/HFMD 915
18 CVA6/HVN18.253/Nam_Dinh/VNM/2018/HFMD 879 120  LC438071.1_CV-A6/HVN13.027/Hai_Phong/VNM/2013/HFMD 888
19 CVA6/HVN18.286/Thai_Binh/\VVNM/2018/HFMD 914 121  LC438072.1_CV-A6/HVN13.041/Thanh_Hoa/VNM/2013/HFMD 906
20 CVAG6/HVN18.313/Hai_Phong/VNM/2018/HFMD 841 122 LC438073.1_CV-A6/HVN13.044/Hai_Phong/VNM/2013/HFMD 915
21 CVA6/HVN18.328/Son_La/VNM/2018/HFMD 915 123 LC438074.1_CV-A6/HVN13.053/Hai_Phong/VNM/2013/HFMD 891
22 CVA6/HVN18.336/Hai_Phong/VNM/2018/HFMD 915 124  LC438075.1_CV-A6/HVN13.076/Hanoi/VVNM/2013/HFMD 912
23 CVA6/HVN18.342/Ha_Noi/VNM/2018/HFMD 915 125 LC438076.1_CV-A6/HVN13.092/Thai_Binh/VNM/2013/HFMD 915
24 CVA6/HVN18.344/Thai_Binh/VVNM/2018/HFMD 915 126  LC438077.1_CV-A6/HVN13.101/Thai_Binh/VNM/2013/HFMD 912
25 CVA6/HVN18.350/Hai_Phong/VNM/2018/HFMD 915 127  LC438078.1_CV-A6/HVN13.112/Hanoi/VVNM/2013//HFMD 914
26 CVA6/HVN18.362/Dien_Bien/VNM/2018/HFMD 915 128  LC438079.1_CV-A6/HVN13.115/Nam_Dinh/VNM/2013/HFMD 882
27 CVA6/HVN18.370/Phu_Tho/VNM/2018/HFMD 915 129  LC438080.1_CV-A6/HVN13.125/Hoa_Binh/VNM/2013//HFMD 915
28 CVAG6/HVN18.372/Hai_Duong/VNM/2018/HFMD 915 130 LC438081.1_CV-A6/HVN13.127/Thai_Binh/VNM/2013//HFMD 915
29 CVA6/HVN18.374/Hai_Phong/VNM/2018/HFMD 915 131  LC438082.1_CV-A6/HVN13.137/Bac_Kan/VNM/2013//HFMD 870
30 CVA6/HVN18.378/Nam_Dinh/VNM/2018/HFMD 915 132 LC438083.1_CV-A6/HVN13.139/Nam_Dinh/VNM/2013/HFMD 906
31 CVAG6/HVN18.381/Dien_Bien/VNM/2018/HFMD 915 133  LC438084.1_CV-A6/HVN13.163/Lang_Son/VNM/2013/HFMD 915
32 CVA6/HVN18.386/Phu_Tho/VNM/2018/HFMD 915 134  LC438085.1_CV-A6/HVN13.164/Lang_Son/VNM/2013/HFMD 915
33 CVA6/HVN18.397/Thai_Binh/2018/HFMD 915 135 LC438086.1_CV-A6/HVN13.181/Thanh_Hoa/VNM/2013/HFMD 915
34 CVA6/HVN18.403/Hung_Yen/2018/HFMD 915 136 LC438087.1_CV-A6/HVN14.048/Son_La/\VVNM/2014/HFMD 915
35 CVA6/HVN18.408/Hai_Phong/2018/HFMD 915 137  LC438088.1_CV-A6/HVN14.063/Lao_Cai/VNM/2014/HFMD 912
36 CVA6/HVN18.412/Hai_Duong/VNM/2018/HFMD 915 138  LC438089.1_CV-A6/HVN14.217/Thanh_Hoa/VNM/2014/HFMD 915
37 CVA6/HVN18.413/Bac_Ninh/VNM/2018/HFMD 833 139  LC438090.1_CV-A6/HVN14.246/Hanoi/VNM/2014/HFMD 906




38 CVA6/HVN18.417/Ha_Noi/VNM/2018/HFMD 915 140  LC438091.1_CV-A6/HVN14.265/Thai_Binh/VVNM/2014/HFMD 822

39 CVAG6/HVN18.428/Thai_Binh/VNM/2018/HFMD 915 141  LC438092.1_CV-A6/HVN14.296/Ninh_Binh/VVNM/2014/HFMD 915

40 CVAG6/HVN18.431/Thai_Binh/VNM/2018/HFMD 915 142 LC438094.1_CV-A6/HVN14.337/Hai_Phong/VNM/2014/HFMD 885

41 CVA6/HVN18.438/Hai_Phong/VNM/2018/HFMD 915 143 LC438095.1_CV-A6/HVN14.338/Thai_Binh/VVNM/2014/HFMD 894

42 CVA6/HVN18.439/Ninh_Binh/VNM/2018/HFMD 915 144 LC438096.1_CV-A6/HVN14.339/Bac_Ninh/VNM/2014/HFMD 915

43 CVA6/HVN18.484/Hai_Phong/VNM/2018/HFMD 912 145  LC438097.1_CV-A6/HVN14.343/Phu_Tho/VNM/2014/HFMD 915

44 CVA6/HVN18.496/Hai_Phong/VNM/2018/HFMD 915 146  LC438098.1_CV-A6/HVN14.344/Phu_Tho/VNM/2014/HFMD 915

45 CVAG6/HVN18.499/Ha_Noi/VNM/2018/HFMD 915 147  LC438099.1_CV-A6/HVN14.354/Vinh_Phuc/VNM/2014/HFMD 915

46 CVA6/HVN18.501/Son_La/VNM/2018/HFMD 915 148  LC438100.1_CV-A6/HVN14.357/Nam_Dinh/VNM/2014/HFMD 915

47 CVA6/HVN18.504/Hoa_Binh/VNM/2018/HFMD 915 149  LC438101.1_CV-A6/HVN14.372/Vinh_Phuc/VNM/2014/HFMD 912

48 LC437995.1_CVA6/HVN11.041/Ha_Nam/VNM/2011/HFMD 867 150 LC438103.1_CV-A6/HVN14.382/Hai_Phong/VNM/2014/HFMD 885

49 LC437996.1_CVA6/HVN11.051/Hoa_Binh/VNM/2011/HFMD 888 151 LC438104.1_CV-A6/HVN14.389/Vinh_Phuc/VNM/2014/HFMD 912

50 LC437997.1_CV- 849 152  LC438106.1_CV-A6/HVN14.392/Nam_Dinh/VNM/2014/HFMD 915
A6/HVN11.069/Thanh_Hoa/VNM/2011/HFMD

51 LC437999.1 CV- 915 153  LC438107.1_CV-A6/HVN15.024/Hanoi/VVNM/2015/HFMD 915
A6/HVN11.194/Thai_Nguyen/VNM/2011/HFMD

52 LC438000.1_CV- 915 154  LC438108.1_CV-A6/HVN15.048/Nam_Dinh/VNM/2015/HFMD 908
A6/HVN11.212/Hai_Duong/VNM/2011/HFMD

53 LC438001.1_CV- 870 155 LC438109.1_CV-A6/HVN15.052/Hai_Duong/VNM/2015/HFMD 804
A6/HVN11.217/Bac_Giang/VNM/2011/HFMD

54 LC438002.1_CV- 915 156  LC438110.1_CV-A6/HVN15.065/Quang_Ninh/VNM/2015/HFMD 894
A6/HVN11.221/Hoa_Binh/VVNM/2011/HFMD

55 LC438004.1_CV-A6/HVN11.249/Phu_Tho/VNM/2011/HFMD 915 157  LC438111.1_CV-A6/HVN15.072/Dien_Bien/VNM/2015/HFMD 822




56 LC438007.1_CV- 915 158 LC438112.1_CV-A6/HVN15.080/Nam_Dinh/VNM/2015/HFMD 900
A6/HVN11.279/Nam_Dinh/VNM/2011/HFMD

57 LC438008.1_CV- 915 159  LC438113.1_CV-A6/HVN15.084/Hoa_Binh/VNM/2015/HFMD 882
A6/HVN11.366/Quang_Ninh/\VVNM/2011/HFMD

58 LC438009.1_CV-A6/HVN11.390/Phu_Tho/VNM/2011/HFMD 909 160 LC438114.1_CV-A6/HVN15.085/Son_La/\VVNM/2015/HFMD 915

59 LC438010.1_CV- 915 161 LC438115.1_ CV-A6/HVN15.124/Hai_Phong/VNM/2015/HFMD 915
A6/HVN11.412/Quang_Ninh/VVNM/2011/HFMD

60 LC438011.1 CV-A6/HVN11.414/Bac_Kan/VNM/2011/HFMD 846 162  LC438116.1_CV-A6/HVN15.136/Thai_Binh/VVNM/2015/HFMD 915

61 LC438012.1_CV-A6/HVN11.418/Bac_Kan/VNM/2011/HFMD 885 163  LC438117.1_CV-A6/HVN15.145/Nam_Dinh/VNM/2015/HFMD 915

62 LC438013.1_CV- 876 164  LC438118.1_CV-A6/HVN15.146/Hoa_Binh/VNM/2015/HFMD 915
A6/HVN11.428/Vinh_Phuc/VVNM/2011/HFMD

63 LC438014.1_CV- 915 165 LC438119.1_CV-A6/HVN15.149/Bac_Kan/VNM/2015/HFMD 915
A6/HVN11.457/Hai_Duong/VNM/2011/HFMD

64 LC438015.1 CV-A6/HVN11.480/Phu_Tho/VNM/2011/HFMD 897 166  LC438120.1_CV-A6/HVN15.151/Hai_Phong/VNM/2015/HFMD 901

65 LC438016.1_CV- 855 167 LC438121.1_CV-A6/HVN15.154/Bac_Ninh/VNM/2015/HFMD 915
A6/HVN11.528/Nam_Dinh/VNM/2011/HFMD

66 LC438017.1_CV-A6/HVN11.565/Phu_Tho/VNM/2011/HFMD 915 168  LC438122.1_CV-A6/HVN15.160/Thai_Binh/VVNM/2015/HFMD 915

67 LC438018.1_CV- 915 169  LC438123.1_CV-A6/HVN15.163/Bac_Ninh/VNM/2015/HFMD 915
A6/HVN11.569/Quang_Ninh/VVNM/2011/HFMD

68 LC438019.1_CV- 870 170  LC438124.1_CV-A6/HVN15.174/Nam_Dinh/VNM/2015/HFMD 915
A6/HVN11.574/Hoa_Binh/VNM/2011/HFMD

69 LC438020.1_CV-A6/HVN11.601/Bac_Kan/VNM/2011/HFMD 915 171  LC438125.1_CV-A6/HVN15.179/Bac_Kan/VNM/2015/HFMD 906

70 LC438021.1_CV- 909 172 LC438126.1CV-A6/HVN15.185/Ninh_Binh/VVNM/2015/HFMD 915
A6/HVN11.604/Bac_Ninh/VNM/2011/HFMD

71 LC438022.1_CV- 915 173 LC438127.1_CV-A6/HVN15.189/Bac_Ninh/VVNM/2015/HFMD 912

A6/HVN11.611/Bac_Giang/VNM/2011/HFMD




72 LC438023.1_CV- 915 174  LC438128.1_CV-A6/HVN15.190/Dien_Bien/VNM/2015/HFMD 915
A6/HVN11.631/Ha_Giang/VNM/2011/HFMD

73 LC438024.1_CV-A6/HVN11.656/Hanoi/VNM/2011/HFMD 912 175 LC438129.1_CV-A6/HVN15.191/Hoa_Binh/VNM/2015/HFMD 915

74 LC438025.1_CV- 903 176  LC438130.1_CV-A6/HVN15.196/Nam_Dinh/VNM/2015/HFMD 915
A6/HVN11.821/Tuyen_Quang/VNM/2011/HFMD

75 LC438026.1_CV- 897 177  LC438131.1_CV-A6/HVN15.201/Vinh_Phuc/VNM/2015/HFMD 915
A6/HVN11.828/Ha_Giang/VNM/2011/HFMD

76 LC438027.1_CV- 891 178  LC438132.1_CV-A6/HVN16.088/Thai_Binh/VVNM/2016/HFMD 912
A6/HVN11.880/Thai_Binh/VVNM/2011/HFMD

77 LCA438028.1_CV- 873 179  LC438133.1_CV-A6/HVN16.144/Thai_Binh/VVNM/2016/HFMD 915
A6/HVN11.953/Tuyen_Quang/VNM/2011/HFMD

78 LC438029.1_CV- 915 180 LC438134.1_CV-A6/HVN16.180/Hai_Phong/VNM/2016/HFMD 915
A6/HVN11.993/Bac_Ninh/VNM/2011/HFMD

79 LC438030.1_CV- 912 181 LC438135.1_CV-A6/HVN16.227/Thai_Binh/VNM/2016/HFMD 915
A6/HVN12.001/Hai_Phong/VNM/2012/HFMD

80 LC438031.1_CV- 912 182  LC438136.1_CV-A6/HVN16.248/Thai_Binh/VVNM/2016/HFMD 915
A6/HVN12.005/Hoa_Binh/VVNM/2012/HFMD

81 LC438032.1_CV- 894 183  LC438137.1_CV-A6/HVN16.271/Hai_Phong/VNM/2016/HFMD 915
A6/HVN12.006/Hoa_Binh/VVNM/2012/HFMD

82 LC438033.1_CV- 915 184  LC438138.1_CV-A6/HVN16.293/Hai_Phong/VNM/2016/HFMD 915
A6/HVN12.016/Hai_Duong/VNM/2012/HFMD

83 LC438034.1_CV- 912 185 LC438139.1_CV-A6/HVN16.326/Hai_Phong/VNM/2016/HFMD 915
A6/HVN12.025/Hoa_Binh/VVNM/2012/HFMD

84 LC438035.1_CV- 915 186  LC438140.1_CV-A6/HVN17.020/Thai_Binh/VNM/2017/HFMD 915
A6/HVN12.026/Hai_Phong/VNM/2012/HFMD

85 LC438036.1_CV- 915 187  LC438141.1_CV-A6/HVN17.025/Thai_Binh/VNM/2017/HFMD 915
A6/HVN12.059/Bac_Giang/VNM/2012/HFMD

86 LC438037.1_CV-A6/HVN12.099/Hanoi/VNM/2012/HFMD 915 188  LC438142.1_CV-A6/HVN17.051/Hai_Phong/VNM/2017/HFMD 915

87 LC438038.1_CV-A6/HVN12.226/Hanoi/VNM/2012/HFMD 915 189  LC438143.1_CV-A6/HVN17.057/Thai_Binh/VNM/2017/HFMD 915




88 LC438039.1_CV- 861 190 LC438144.1_CV-A6/HVN17.065/Thai_Binh/VNM/2017/HFMD 915
A6/HVN12.235/Quang_Ninh/VNM/2012/HFMD

89 LC438040.1_CV- 849 191 LC438145.1_CV-A6/HVN17.099/Thai_Binh/VNM/2017/HFMD 915
A6/HVN12.452/Bac_Ninh/VNM/2012/HFMD

90 LC438041.1_CV- 915 192  LC438146.1_CV-A6/HVN17.113/Thai_Binh/VNM/2017/HFMD 915
A6/HVN12.459/Nam_Dinh/VNM/2012/HFMD

91 LC438042.1_CV- 915 193  LC438147.1_CV-A6/HVN17.147/Hai_Phong/VNM/2017/HFMD 915
A6/HVN12.490/Bac_Ninh/VNM/2012/HFMD

92 LC438043.1_CV- 912 194  LC438148.1_CV-A6/HVN17.165/Thai_Binh/VNM/2017/HFMD 915
A6/HVN12.503/Cao_Bang/\VVNM/2012/HFMD

93 LC438044.1_CV- 912 195 LC438149.1_CV-A6/HVN17.171/Hai_Phong/VNM/2017/HFMD 915
A6/HVN12.505/Nam_Dinh/VNM/2012/HFMD

94 1LC438045.1_CV-A6/HVN12.519/Hanoi/VNM/2012/HFMD 915 196  LC438150.1_CV-A6/HVN17.180/Thai_Binh/VNM/2017/HFMD 915

95 LC438046.1_CV- 837 197  LC506446.1_CV-A6/HVN11.506/Thai_Binh/VNM/2011/HFMD 915
A6/HVN12.548/Thanh_Hoa/VNM/2012/HFMD

96 LC438047.1_CV- 915 198 LC506448.1_CV-A6/HVN13.063/Hai_Phong/VNM/2013/HFMD 915
A6/HVN12.580/Thanh_Hoa/VNM/2012/HFMD

97 LCA438048.1_CV- 915 199  LC506449.1_CV-A6/HVN13.004/Thai_Binh/VVNM/2013/HFMD 915
A6/HVN12.584/Ninh_Binh/VNM/2012/HFMD

98 LC438049.1_CV- 914 200 LC506451.1_CV-A6/HVN15.144/Hai_Phong/VNM/2015/HFMD 915
A6/HVN12.595/Cao_Bang/VVNM/2012/HFMD

99 LC438050.1_CV-A6/HVN12.599/Bac_Kan/VNM/2012/HFMD 867 201 LC506452.1_CV-A6/HVN16.117/Thai_Binh/VNM/2016/HFMD 915

100 LC438051.1_CV- 912 202  LC506453.1_CV-A6/HVN16.231/Hai_Phong/VNM/2016/HFMD 915
A6/HVN12.614/Cao_Bang/\VVNM/2012/HFMD

101 LC438052.1_CV- 912 203  LC506454.1_CVA6/HVN17.123/Hai_Phong/VNM/2017/HFMD 915
A6/HVN12.625/Ninh_Binh/VNM/2012/HFMD

102 LC438053.1_CV- 912 204

A6/HVN12.627/Ha_Giang/VNM/2012/HFMD




Phu luc 8
Két qua thuc hién giai trinh tw ving gen VP1 cac miu CV-A16

STT M3 s6 miu/ Tén chiing D@_ STT M3 s6 miu/ Tén chiing D@_
dai dai

1 LC438151.1 CVAL16/HVNO08.001/Ninh_Binh/VNM/2008/HFMD 891 66 LC438218.1 CVAL6/HVN14.111/Ha_Noi/VNM/2014/HFMD 891
2 LC438152.1 CVA16/HVNO08.002/Thai_Binh/VVNM/2008/HFMD 891 67 LC438219.1 CVA16/HVN14.119/Hoa_Binh/VNM/2014/HFMD 891
3 LC438153.1_CVA16/HVNO08.008/Tuyen_Quang/VNM/2008/HFMD 891 68 LC438220.1_CV16/HVN14.120/Lao_Cai/VNM/2014/HFMD 891
4 LC438154.1_CVAL16/HVNO08.023/Bac_Giang/\VVNM/2008/HFMD 891 69 LC438221.1 CVA16/HVN14.128/Thanh_Hoa/VNM/2014/HFMD 891
5 LC438156.1 CVA16/HVNO08.033/Yen_Bai/VNM/2008/HFMD 891 70 LC438222.1 CVA16/HVN14.140/Thai_Binh/VNM/2014/HFMD 891
6 LC438157.1 CVA16/HVNO08.039/Ha_Giang/VNM/2008/HFMD 891 71 LC438223.1_CVAL6/HVN14.153/Yen_Bai/VVNM/2014/HFMD 891
7 LC438158.1 CVA16/HVNO08.055/Hai_Phong/VNM/2008/HFMD 891 72 LC438224.1 CVAL6/HVN14.160/Bac_Ninh/VNM/2014/HFMD 891
8 LC438159.1 CVA16/HVNO08.060/Ha_Giang/VNM/2008/HFMD 888 73 LC438225.1 CVAL6/HVN14.180/Nam_Dinh/VNM/2014/HFMD 891
9 LC438160.1 CVA16/HVNO08.064/Lai_Chau/VVNM/2008/HFMD 867 74 LC438226.1 CVA16/HVN14.182/Nam_Dinh/VVNM/2014/HFMD 891
10 LC438161.1 CVAL16/HVNO08.074/Yen_ Bai/VNM/2008/HFMD 891 75 LC438227.1 CVA16/HVN14.191/Ha_Noi/VNM/2014/HFMD 891
11 LC438162.1 CVAL16/HVNO08.083/Lao_Cai/VVNM/2008/HFMD 849 76 LC438228.1 CVA16/HVN14.195/Ha_Noi/VNM/2014/HFMD 891
12 LC438163.1 CVAL16/HVNO08.084/Lao_Cai/VVNM/2008/HFMD 891 7 LC438229.1 CVA16/HVN14.197/Ha_Noi/VNM/2014/HFMD 891
13 LC438164.1 CVAL6/HVNO09.010/Lang_Son/VNM/2009/HFMD 869 78 LC438230.1_CVAL16/HVN14.201/Ninh_Binh/VNM/2014/HFMD 891
14 LC438165.1 CVAL6/HVNO09.014/Ha_Noi/VNM/2009/HFMD 873 79 LC438231.1 CVAL6/HVN14.205/Lai_Chau/VNM/2014/HFMD 891
15 LC438166.1 CVAL6/HVN11.023/Bac_Ninh/VNM/2011/HFMD 891 80 LC438232.1 CVAL6/HVN14.206/Lai_Chau/VNM/2014/HFMD 891
16 LC438167.1 CVA16/HVN11.040/Ha_Nam/VNM/2011/HFMD 891 81 LC438233.1_CVA16/HVN14.216/Thanh_Hoa/VNM/2014/HFMD 891




17 LC438168.1_CVA16/HVN11.090/Hung_Yen/VNM/2011/HFMD 891 82 LC438234.1_CVA16/HVN14.221/Thai_Binh/\VVNM/2014/HFMD 891
18 LC438169.1_CVA16/HVN11.100/Lao_Cai/VNM/2011/HFMD 891 83 LC438235.1_CVA16/HVN14.233/Ninh_Binh/VNM/2014/HFMD 891
19 LC438170.1_CVAL16/HVN11.178/Yen_Bai/VNM/2011/HFMD 891 84 LC438237.1_CVA16/HVN14.244/Phu_Th/VNM/2014/HFMD 891
20 LC438171.1 CVA16/HVN11.214/Vinh_Phuc/VNM/2011/HFMD 891 85 LC438238.1_CVA16/HVN14.250/Vinh_Phuc/VVNM/2014/HFMD 891
21 LC438172.1 CVA16/HVN11.231/Hai_Duong/VNM/2011/HFMD 855 86 LC438239.1_CVA16/HVN14.256/Vinh_Phuc/VVNM/2014/HFMD 891
22 LC438173.1_CVA16/HVN11.255/Nghe_An/VNM/2011/HFMD 867 87 LC438240.1_CVA16/HVN14.266/Ha_Noi/VNM/2014/HFMD 891
23 LC438174.1_CVA16/HVN11.361/Vinh_Phuc/VNM/2011/HFMD 891 88 LC438241.1_CVA16/HVN14.278/Ha_Tinh/VNM/2014/HFMD 891
24 1.C438175.1_CVA16/HVN11.371/Hai_Duong/VNM/2011/HFMD 891 89 LC438242.1_CVA16/HVN14.282/Bac_Ninh/VNM/2014/HFMD 891
25 LC438176.1_CVA16/HVN11.393/Phu_THo/VNM/2011/HFMD 891 90 LC438243.1_CVA16/HVN14.283/Dien_Bien/VNM/2014/HFMD 891
26 LC438177.1_CVA16/HVN11.430/Vinh_Phuc/VNM/2011/HFMD 891 91 LC438244.1_CVA16/HVN14.285/Ninh_Binh/VNM/2014/HFMD 891
27 LCA438178.1_CVA16/HVN11.448/Ha_Noi/VNM/2011/HFMD 891 92 LC438245.1_CVA16/HVN14.289/Son_La/VNM/2014/HFMD 891
28 LC438179.1 CVA16/HVN11.530/Cao_Bang/VNM/2011/HFMD 891 93 LC438246.1_CVA16/HVN14.294/Hai_Phong/VVNM/2014/HFMD 891
29 LC438180.1_CVA16/HVN11.624/Bac_Giang/VNM/2011/HFMD 888 94 LC438247.1_CVA16/HVN14.309/Bac_Ninh/VNM/2014/HFMD 891
30 LC438181.1 CVA16/HVN11.650/Thanh_Hoa/VVNM/2011/HFMD 891 95 LC438248.1_CVA16/HVN14.313/Son_La/VNM/2014/HFMD 891
31 LC438182.1 CVA16/HVN11.667/Ha_Noi/VNM/2011/HFMD 891 96 LC438249.1_CVA16/HVN14.314/Ninh_Binh/VNM/2014/HFMD 891
32 LC438183.1_CVA16/HVN11.815/Bac_Ninh/VVNM/2011/HFMD 891 97 LC438250.1_CVA16/HVN14.319/Thai_Nguyen/VNM/2014/HFMD 891
33 LC438184.1 CVA16/HVN11.865/Bac_Ninh/VVNM/2011/HFMD 858 98 LC438251.1_CVA16/HVN14.321/Thai_Binh/VNM/2014/HFMD 891
34 LC438185.1_CVA16/HVN11.904/Cao_Bang/VNM/2011/HFMD 891 99 LC438252.1_CVA16/HVN14.327/Hai_Phong/VVNM/2014/HFMD 891
35 LC438186.1_CVA16/HVN12.003/Hai_Phong/VNM/2012/HFMD 858 100 LC438253.1_CVA16/HVN14.336/Hai_Phong/VVNM/2014/HFMD 891
36 LC438187.1_CVA16/HVN12.027/Hai_Phong/VNM/2012/HFMD 827 101  LC438254.1_CVA16/HVN14.340/Ninh_Binh/VNM/2014/HFMD 891
37 LC438188.1_CVA16//HVN12.053/Hai_Phong/VNM/2012/HFMD 891 102  LC438255.1_CVA16/HVN15.026/Phu_Tho/VNM/2015/HFMD 891




38 LC438189.1_CVA16//HVN12.057/Hai_Phong/VNM/2012/HFMD 891 103  LC438256.1_CVA16/HVN15.056/Tuyen_Quang/VNM/2015/HFMD 891
39 LC438190.1_CVA16/HVN12.111/Lao_Cai/VNM/2012/HFMD 891 104  LC438257.1_CVA16/HVN16.067/Thai_Binh/VVNM/2016/HFMD 891
40 LCA438191.1_CVA16//HVN12.147/Hoa_Binh/VNM/2012/HFMD 891 105 LC438258.1_CVA16/HVN16.075/Hai_Phong/VVNM/2016/HFMD 891
41 LC438192.1_CVA16/HVN12.257/Thanh_Hoa/VVNM/2012/HFMD 891 106 LC438259.1_CVA16/HVN16.082/Hai_Phong/VVNM/2016/HFMD 891
42 1.C438193.1_CVA16/HVN12.432/Thanh_Hoa/VVNM/2012/HFMD 891 107 LC438260.1_CVA16/HVN16.087/Thai_Binh/VVNM/2016/HFMD 891
43 LC438194.1_CVA16/HVN12.502/Thanh_Hoa/VVNM/2012/HFMD 891 108 LC438261.1_CVA16/HVN16.091/Thai_Binh/VVNM/2016/HFMD 858
44 1.C438195.1_CVA16/HVN12.529/Cao_Bang/VNM/2012/HFMD 891 109 LC438262.1_CVA16/HVN16.120/Hai_Phong/VNM/2016/HFMD 891
45 1.C438196.1_CVA16/HVN12.577/Dien_Bien/VVNM/2012/HFMD 891 110 LC438263.1_CVA16/HVN17.060/Thai_Binh/VVNM/2017/HFMD 891
46 1.C438197.1_CVA16/HVN12.585/Son_La/VNM/2012/HFMD 891 111  LC438264.1_CVA16/HVN17.062/Thai_Binh/VVNM/2017/HFMD 891
47 1.C438198.1_CVA16/HVN12.600/Thanh_Hoa/\VVNM/2012/HFMD 855 112 LC438266.1_CVA16/HVN17.103/Thai_Binh/VNM/2017/HFMD 891
48 1.C438199.1_CVA16/HVN12.649/Hai_Phong/VNM/2012/HFMD 891 113  LC438267.1_CVA16/HVN17.108/Thai_Binh/VNM/2017/HFMD 891
49 1.C438200.1_CVA16/HVN12.653/Ha_Noi/VNM/2012/HFMD 885 114 LC438268.1_CVA16/HVN17.120/Hai_Phong/VVNM/2017/HFMD 891
50 LC438201.1 CVA16/HVN12.689/Ninh_Binh/VVNM/2012/HFMD 891 115 LC438269.1_CVA16/HVN17.129/Hai_Phong/VNM/2017/HFMD 891
51 LC438202.1_CVA16/HVN12.692/Phu_Tho/VNM/2012/HFMD 891 116 LC438270.1_CVA16/HVN17.132/Hai_Phong/VNM/2017/HFMD 891
52 LC438203.1_CVA16/HVN12.719/Ha_Noi/VNM/2012/HFMDds 891 117  LC438271.1_CVA16/HVN17.152/Thai_Binh/VVNM/2017/HFMD 891
53 LC438204.1_CVA16/HVN12.738/Ninh_Binh/VVNM/2012/HFMD 891 118 LC438272.1_CVA16/HVN17.159/Thai_Binh/VVNM/2017/HFMD 891
54 LC438205.1_CVA16/HVN13.004/Dien_Bien/VNM/2013/HFMD 891 119 LC438273.1_CVA16/HVN17.177/Hai_Phong/VVNM/2017/HFMD 891
55 LC438206.1_CVA16/HVN13.004/Hoa_Binh/VNM/2013/HFMD 891 120 LC438155.1_CVA16/HVNO08.028/Bac_Giang/VVNM/2008/HFMD 891
56 LC438207.1_CVA16/HVN13.005/Hai_Phong/VNM/2013/HFMD 888 121 CVAI16/HVN14.119/Hoa_Binh/VNM/2014/HFMD 891
57 LC438208.1_CVA16/HVN13.008/Hai_Phong/VNM/2013/HFMD 891 122 CVA16/HVN17.084/Thai_Binh/VNM/2017/HFMD 891
58 LC438209.1_CVA16/HVN13.022/Hai_Phong/VNM/2013/HFMD 858 123 CVA16/HVN17.149/Thai_Binh/VNM/2017/HFMD 891




59 LC438210.1_CVA16/HVN13.025/Ninh_Binh/VVNM/2013/HFMD 891 124 CVA16/HVN17.156/Thai_Binh/VNM/2017/HFMD 891
60 LC438212.1 CVA16/HVN13.090/Hoa_Binh/VNM/2013/HFMD 891 125 CVA16/HVN17.188/Bac_Kan/VNM/2017/HFMD 891
61 LC438213.1_CVA16/HVN14.037/Thai_Binh/VVNM/2014/HFMD 891 126 CVA16/HVN18.001/Ha_Giang/VNM/2018//HFMD 891
62 LC438214.1 CVA16/HVN14.054/Bac_Kan/VNM/2014/HFMD 891 127 CVA16/HVN18.015/Ha_Giang/VNM/2018//HFMD 891
63 LC438215.1 CVA16/HVN14.086/Ninh_Binh/VVNM/2014/HFMD 891 128 CVA16/HVN18.020/Son_La/VNM/2018//HFMD 890
64 LC438216.1 _CVA16/HVN14.094/Nam_Dinh/VVNM/2014/HFMD 891 129 CVA16/HVN18.168/Son_La/VNM/2018//HFMD 891
65 LC438217.1 CVA16/HVN14.099/Bac_Ninh/VVNM/2014/HFMD 891 130 CVA16HVN17.208/Hoa_Binh/VVNM/2017/HFMD 891




Phu luc 9

Két qua thuc hién giai trinh tw ving gen VP1 cac mau CV-A10

STT M4 sé mau/ Tén chiing P dai
1 CV-A10/HVN11.028.Ninh_Binh/VNM/2011 894
2 CV-A10/HVN13.016.Hai_Phong/VNM/2013 894
3 CV-A10/HVN13.020.Hai_Phong/VNM/2013 894
4 CV-A10/HVN13.340.Hai_Phong/VNM/2013 894
5 CV-A10/HVN14.213.Thai_Binh/VNM/2014 894
6 CV-A10/HVN14.300.Ninh_Binh/VNM/2014 894
7 CV-A10/HVN14.320.Thai_Binh/VNM/2014 894
8 CV-A10/HVN14.347.Vinh_Phuc/VNM/2014 894
9 CV-A10/HVN15.088.Hai_Phong/VNM/2015 894
10 CV-A10/HVN16.066.Thai_Binh/VVNM/2016 894
11 CV-A10/HVN16.068.Thai_Binh/VVNM/2016 894
12 CV-A10/HVN16.069.Thai_Binh/VVNM/2016 894
13 CV-A10/HVN16.070.Thai_Binh/VVNM/2016 894
14 CV-A10/HVN16.073.Hai_Phong/VNM/2016 894
15 CV-A10/HVN16.076.Thai_Binh/VVNM/2016 894
16 CV-A10/HVN16.078.Thai_Binh/VVNM/2016 894
17 CV-A10/HVN16.080.Hai_Phong/VNM/2016 894
18 CV-A10/HVN16.085.Thai_Binh/VVNM/2016 894
19 CV-A10/HVN16.089.Hai_Phong/VNM/2016 894
20 CV-A10/HVN16.094.Hai_Phong/VNM/2016 894
21 CV-A10/HVN16.097.Hai_Phong/VNM/2016 894
22 CV-A10/HVN16.098.Hai_Phong/VNM/2016 894
23 CV-A10/HVN16.102.Thai_Binh/VVNM/2016 894
24 CV-A10/HVN16.107.Hai_Phong/VNM/2016 894
25 CV-A10/HVN16.109.Hai_Phong/VNM/2016 894




26 CV-A10/HVN16.132.Thanh_Hoa/VNM/2016 894
27 CV-A10/HVN16.132.Thanh_Hoa/VNM/2016 894
28 CV-A10/HVN16.138.Hai_Phong/VNM/2016 894
29 CV-A10/HVN16.139.Hai_Phong/VNM/2016 894
30 CV-A10/HVN16.140.Hai_Phong/VNM/2016 894
31 CV-A10/HVN16.153.Hai_Phong/VNM/2016 894
32 CV-A10/HVN16.154.Hai_Phong/VNM/2016 894
33 CV-A10/HVN17.195.Thai_Binh/VNM/2017 894
34 CVA10/HVN18.019/Thai_Binh/VNM/2018/HFMD 894
35 CVA10/HVN18.024/Ha_Noi/VNM/2018/HFMD 894
36 CVA10/HVN18.029/Thai_Binh/VNM/2018/HFMD 894
37 CVA10/HVN18.031/Thai_Binh/VVNM/2018/HFMD 868
38 CVA10/HVN18.032/Thai_Binh/VNM/2018/HFMD 894
39 CVA10/HVN18.033/Thai_Binh/VNM/2018/HFMD 894
40 CVA10/HVN18.035/Thai_Binh/VNM/2018/HFMD 894
41 CVA10/HVN18.037/Thai_Binh/VNM/2018/HFMD 894
42 CVA10/HVN18.041/Thai_Binh/VNM/2018/HFMD 894
43 CVA10/HVN18.058/Hai_Phong/VNM/2018/HFMD 894
44 CVA10/HVN18.059/Hai_Phong/VNM/2018/HFMD 894
45 CVA10/HVN18.067/Hai_Phong/VNM/2018/HFMD 791
46 CVA10/HVN18.071/Thai_Binh/VNM/2018/HFMD 894




Phu luc 10
Két qua thwc hién giai trinh tw viing gen VP1 cac miu CV-A2

STT M3 s6 mau/ Tén chiing Do dai
1 LC438274.1_CVA2/HVN17.004/Hai_Phong/VNM/2017/HFMD 802
2 LC438275.1 CV-A2/HVN17.005/Hai_Phong/VNM/2017/HFMD 802
3 LC438276.1_CV-A2/HVN17.006/Hai_Phong/VVNM/2017/HFMD 802
4 LC438277_CV-A2/HVN17.033/Hai_Phong/VNM/2017/HFMD 837
5 LC438278.1 CV-A2/HVN17.037/Thai_Binh/VNM/2017/HFMD 865
6 LC483975.1 CV-A2/HVN14 004 Thai_BinhVNM/2014/HFMD 767
7 L C483976.1 CV-A2/HVN14 058 Thai_BinhVNM/2014/HFMD 767
8 LC483977.1 CV-A2/HVN14 291 Thai_BinhVNM/2014/HFMD 751
9 LC483978.1 CV-A2/HVN14 313 Thai_BinhVNM/2014/HFMD 765




Phu luc 11
Két qua thwc hién giai trinh tw ving gen VP1 cac mau CV-A4

STT M3 s6 mau/ Tén chiing Do dai
1 LC438279.1 CVA4/HVN12.555/Hanoi/VNM/2012/HFMD 896
2 LC438280.1 CVA4/HVN14.038/Thai_Binh/VNM/2014/HFMD 794
3 LC438281.1 CVA4/HVN16.072/Hai_Phong/VNM/2016/HFMD 845
4 1.C438282.1 CVA4/HVN17.015/Hai_Phong/VNM/2017/HFMD 903
5 LC438283.1_CVA4/HVN17.016/Hai_Phong/VNM/2017/HFMD 895
6 LC438284.1 CVA4/HVN17.027/Hai_Phong/VNM/2017/HFMD 888
7 LC438285.1_ CVA4/HVN17.028/Hai_Phong/VNM/2017/HFMD 895
8 LC438286.1 CVA4/HVN17.029/Hai_Phong/VNM/2017/HFMD 885
9 LC438287.1 CVA4/HVN17.030/Hai_Phong/VNM/2017/HFMD 914

-
o

LC438288.1_CVA4/HVN17.031/Hai_Phong/VNM/2017/HFMD 888

|
|

LC483979.1_CVA4/HVN15_127 Hai_PhongVNM/2015/HFMD 845

=
N

LC483980.1_CVA4/HVN17_021_Thai_BinhVNM/2017/HFMD 883




Phu luc 12

Két qua thuc hién giai trinh tw ving gen VP1 cac miu E-18

STT M3 s6 mau/ Tén chiing Do dai
1 HVN.16.136/ThaiBinh_TCM 826
2 HVN.17.066/HaiPhong_TCM 861
3 HVN.17.073/HaiPhong_TCM 838
4 HVN.17.072/HaiPhong_TCM 860
5 HVN.17.071/HaiPhong_TCM 861
6 HVN.17.067/HaiPhong_TCM 861
7 HVN.16.059/PhuTho_TCM 861




Phu luc 13
Két qua thuc hién giai trinh tw ving gen VP1 cac mau CV-A24

STT M4 s6 miu/ Tén chiing P dai
1 HVN.13.086/ThaiBinh_ HFMD 915
2 HVN.13.141/PhuTho_HFMD 915
3 HVN.13.143/PhuTho_ HFMD 915
4 HVN.13.167/HaiPhong_ HFMD 912
5 HVN.13.168/HaiPhong_ HFMD 905
6 HVN.13.169/HaiPhong_ HFMD 851
7 HVN.14.315/NinhBinh_HFMD 905
8 HVN.14.324/BacNinh_HFMD 907
9 HVN.14.333/HaiPhong_ HFMD 851
10 HVN.13.141/PhuTho_ HFMD 816
11 HVN.13.141/PhuTho_HFMD 909
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