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Linh vic k§ thuét dwoc dé cap

Sang ché dé cap dén céc ching Enterovirut 71 nhay nhiét dugc lam thich nghi véi
diéu kién lanh, dic biét 13 cac chung Enterovirut 71 nhay nhiét dugc 1am thich nghi véi diéu
kién lanh EV71:TLLBP20 va EV71:TLLoP20. Sang ché ciing d& cap dén cac quy trinh phat
trién cac ching virut nhay nhiét dugc lam thich nghi véi diéu kién lanh, dic biét 1a chung

virut ARN.

Tinh trang k§ thuit ciia sing ché

Cac Cong bd don sang ché va céc tai liéu khac da sir dung trong ban mo ta nay dé
giai thich vé& tinh trang k¥ thut ciia sing ché hodc dua ra chi tiét hon vé cic van dé lién
quan, dugc két hop vao day bang cach vién din, va dé thudn tién dugc phan vao muc Tai
liéu tham khao.

Bénh tay chan miéng (hand foot and mouth disease - HFMD) 1a bénh gay ra boi
mot nhom virut dudng rudt cia ngudi vé co ban thudc loai virut dudng rudt A. Trong sb cac
loai virut ndy, enterovirut 71 (EV71) va coxsackievirut A16 (CA16) gay ra hon 90% ca méc
HFMD. Ngoai viéc giy ra bénh HFMD, biét ring EV71 con 14 nguyén nhan gy ra cac bénh
than kinh nghiém trong c6 thé dan t&i tir vong, dic biét 1a & tré nho.

Enterovirut 71 (EV71) ctia ngudi 1a virut nhé khdng cd vo cd kich cd khoang 30
nm vdi bd gen ARN soi don dai khoang 7450 nucleotit. Virut nay duoc phan loai thanh cac
loai enterovirut A cia nguoi thudc chi Enterovirus trong ho Picornaviridae (Alexander va
cac ddng tac gia, 1994; Melnick, 1996). EV71 dugc chia thanh ba phan nhém chinh (dugc
goi la A, B, va C), va cac phan nhém B va C con dugc chia tiép thanh cac phan nhom nhd
hon tir B1 dén B5 va tir C1 dén C5, dua trén két qua phén tich phét sinh loai ctia gen protein
capsit chinh ctia né (VP1) (Bible va cac ddng tac gia, 2008). EV71 c6 lién quan téi nhiéu
bénh trén 1am sang bao g@)m bénh tay chan miéng (HFMD), bénh viém mang ndo v0 trung,
bénh viém ndo va ching liét trong tu nhu bénh viém tiy x4m cha yéu gip & tré so sinh va
tré nho (Alexander va cic dong tac gia, 1994; Melnick, 1996). Dau tién, virut ndy duoc phan

1ap tor mot em bé mac bénh viém mang ndo vo trung & California, M¥ va sau d6 dugc mo ta
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12 mot serotyp méi thudc chi Enterovirus (Schmidt va cac ddng tac gia, 1974). Vao nhing
nim sau khi phan 1ap virut ndy, di c6 thong bao vé su bung phat ciia bénh HFMD kém theo
céc bién chimg do virut ndy giy ra & nhidu noi trén thé giéi (Blomberg va céc dong tac gia,
1974; Kennett va cac d@)ng tac gid, 1974; Deibel va céc déng tac gid, 1975; Hagiwara va céc
ddng tac gia, 1978).

Trong nhing nim gin d4y, bénh nhiém EV71 d3 tré thanh ganh ning va mdi quan
tam v& strc khoe cong ddng trén toan thé gidi, dic biét 13 & ving Chau A-Thai Binh Duong
sau khi xay ra dich bénh va su bung phét rai ric cia EV71 gy ddc than kinh. Kha ning giy
doc than kinh ciia EV71 14n dAu tién trd thanh mdi quan tAm 16n toan cau khi bung phat
bénh & Bun-ga-ry vao nim 1975 giy ra 705 ca nhiém bénh tuong tu nhu bénh viém tiy x4m
d3 1am 44 ngudi tir vong (Chumakov va céc ddng tac gia, 1979; Shindarov va cdc ddng tic
gia, 1979). Su bung phat bénh c¢6 ban chit twong tu xay ra & Hung-ga-ry vao nim 1978 giy
ra trong nhidu trudng hop mot sé ca méic bénh tuong tu nhu bénh viém tiy x4m va lam 47
nguoi t vong (Nagy va céc ddng tac gia, 1982). Tiép d6, mot vai bénh dich & mirc do nhe
hon nhu bénh CNS lién quan téi EV71 da x4y ra & Niu-Yooc, Hdng Kong, Uc va Phi-la-
den-phia (Chomnaitree va cac dong tac gia, 1958; Samuda va cac dong tac gia, 1987; Gilbert
va cac déng tac gid, 1988; Hayward va céc déng tac gia, 1989). O Nhat Ban, hai bénh dich
do EV71 giy ra xuét hién & hau hét cic ca duoc dic trung boi HFMD va ty 18 méic bénh
CNS thip (Tagaya va cac dong tac gia, 1981; Ishimaru va cac ddng tac gia, 1980; Hagiwara
va cac dong tac gia, 1983). Vao nam 1997, su bung phat HFMD nghiém trong do EV71 gay
doc thin kinh manh gay ra xuét hién & Ma-lai-xi-a va lam 48 nguoi tir vong. Su bung phat
bénh nghiém trong hon xay ra & Dai Loan vao ndam 1998 lam 100.000 ca méc HFMD, 405
ca nhidm bénh trim trong va 78 nguoi tr vong do bénh viém ndo tuy cubng phdi cip tinh
kém theo bénh suy tim do thin kinh va bénh phu phdi giy ra (Lum va céc ddng tac gia,
1998a; Lum va cac dong tac gia, 1998b; Chang va cic dong tac gia, 1998; Yan va céc dong
tac gia, 200; Liu va cac dong tac gia, 2000; Wang va cac dong tac gia, 2000). Tong sd
488.955 ca mic HFMD ciing v6i 126 ngudi tir vong di dugc ghi lai & Trung Quéc dai luc
vao nim 2008 (ving trung tdm ctia ngudi Hoa, 2008). Sb lugng ca mic HFMD dugc béo
céo 12 d3 ting 1én 1.155.525 ca va 353 ngudi chét vao nam 2009 (Yang va céc dong tac gia,
2011). Vao nam 2010, qudc gia nay da trai qua dot bung phét bénh 16n nhét tir trude dén nay
v6i hon 1,7 triéu ca méc HFMD, 27.000 bénh nhan bi cac bién chimg vé than kinh nghiém
trong va 905 ngudi tir vong. Trong ca ba dot bung phat bénh, hau hét tit ca cic ca mic bénh
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trdm trong kém theo bién chimg vé than kinh va giy tir vong déu do EV71 giy ra (Zeng va
cAc ddng tac gia, 2012).

Hién nay, van chua c6 hiéu biét diy di vé phan tur quyét dinh tinh gdy doc cia
virut va co ché sinh bénh cta cac bénh nhiém EV71. Van chua c6 loai thudc khang virut nao
dugc phé chudn dé didu tri cac bénh nhifm khuén trim trong trén 14m sang va cac bién
chimg than kinh lién quan, cling nhu chua c6 loai vacxin nio c¢6 thé ding dé kiém soét va
ngdn nglra viée tai dién cc dot bung phét bénh theo dinh ky. Lién quan t6i cac chién luge
kiém soat va ngan ngira, viéc phét trién cac vacxin c¢6 gia thanh hop 1y, dic biét 12 & dung &
c4c nudc dang phat tridn hién 12 mbi wu tién hang diu va vo cing cap bach. D3 cé nhiéu loai
vacxin khang EV71 dang dugc nghién clru va phat trién dé tao ra dép ing mién dich & cac
loai gdm nhim hozc khi (Wu Vé cac déng tac gia, 2001; Arita va céac dé)ng tac gia, 2005;
Chiu va cac déng tac gia, 2006; Arita va cac déng tac gia, 2007; Tung va céc déng tac gia,
2007; Chung va cac déng tac gia, 2008; Chen va cac déng tac gia, 2008; Ong va céc déng
tac gid, 2010; Chen va céc déng tac gid, 2011; Lee va Chang, 2010; Xhang va cac déng tac
gia, 2010). Mac du vacxin chira hat gia virut va vacxin tiéu don vi chtra peptit trén co s&
capsit VP1 van nim trong cic chién luoc tiép tuc nghién ctu phat trién vacxin tiém ning,
nhung vacxin chta EV71 da bt hoat dung dé tiém hodc da dugc lam nhuge doc dé dung
theo dudong miéng van 1 cic vacxin cd trién vong nhét dua trén nhiéu kinh nghiém di biét
trong viéc phét trién va sir dung vacxin chira virut gy bénh viém tiy x4m Salk da bét hoat
ding dé tiém va vacxin chtra virut gdy bénh viém tiy x4m Sabin séng d3 duoc 1am nhugc
doc d8 dung theo dudng miéng trong viée kiém soat va loai trir gin nhu triét dé cdc bénh
nhiém virut giy bénh viém tiy xam kiéu hoang (Zhang va cc ddng tac gia, 2010).

Hién nay, trén thi truong van chua c6 loai vacxin ndo cé tic dung bao vé cho tré
em chéng lai cac bénh nhiém khuén va bénh tay chan miéng do EV71 géy ra. Dua trén cac
thong tin g?m day, hién c6 hai trung tdm & nudc Cong hoa nhan dan Trung hoa, mdt trung
tAm & Sing-ga-po va mot trung tAm & Dai Loan dang tién hanh nghién cru vacxin EV71 da
bét hoat dung dé tiém (theo thong céo bao chi va cac méi lién lac riéng). Phong nghién ctru
Enterovirut & Vién qudc gia nghién ctru cic bénh nhidm khudn (the National Institute of
Infectious Diseases), Tokyo, Nhat Ban do tién si H. Shimizu diéu hanh d4 tién hanh nghién
ctru sdu rong vé qua trinh sinh bénh ctia EV71 & khi va cac ching EV71 nhay nhiét dé 1am
vacxin EV71 séng di duoc 1am nhuge doc ding theo dudong miéng tir nhitng nim 1980

(Arita va cac dong tac gia, 2005; Arita va cic ddng tac gid, 2007). Toan bd cac vacxin du
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tuyén tiém ning chira cac chiing EV71 nhay nhiét ndy & nghién ctru trén khi van c6 thé gay
ra tén thuong than kinh lan téa va giy bénh & mo ctia hé than kinh trung wong (CNS) & mitc
d6 nhe hon so véi virut kidu hoang sau khi tiém chiing theo dudng tinh mach.

Vacxin sdng dd duoc 1am nhugc doc di dung 12 mdt & mot trong s6 cac phuong
phép ching ngtra dat thanh cong dAu tién, tir thé ky thir 18 khi mot bac si ngudi Anh -
Edward Jenner b4t ddu st dung virut gdy bénh dau mua dé ching nglra cho tré em chéng lai
bénh d4u mua. Cac vacxin séng da duogc lam nhugc ddc str dung virut hodc vi sinh vt séng
d3 duoc 1am yéu di sao cho ching khong con kha ning gy bénh, nhung van c6 kha ning tao
ra dap tng mién dich bao vé. Céc phuong phap truyén thong, b dién va di truyén da thanh
cong & pham vi nhét dinh trong viéc 1am d3 dugc 1am nhuge ddc virut va vi sinh vét dé dung
1am vacxin séng d3 duoc 1am nhuoe doc.*** Phuong phap truyén thdng da stir dung céc sinh
vét ¢6 trong tu nhién v hai cho ngudi, nhu st dung virut gay bénh dau mua & bo hodc virut
gy bénh ddu mua & suc vat. Phuong phap cb dién bao gdm hang loat cic chu ky nudi ciy
virut hodc vi sinh vat gdy doc trong céc diéu kién d3 1am da duogc 1am nhuoc doc, nhu & moi
truong nudi cdy mo hodc mdi trudng thd 1éng. Phuong phap di truyén dung cong nghé sinh
hoc phan tir hién dai dé diéu khién bd gen nhim Iam gidm tinh gdy doc cta chung
(Huygelen, 1997; Robinson, 2008; Coleman va cac ddng tac gia, 2008; Lauring va cic ddng
tac gia, 2010; Kenney va cac dong tac gia, 2011). Trong phuong phép cb dién, dé thu dugc
phenotyp virut nhay nhiét lam chét danh du qua trinh 1dm nhugc ddc, virut kiéu hoang 12
loai dugc chon thong qua k¥ thuét thir nghiém mang béng cach nudi cdy virut ndy trong cac
t& bao thich hop da 0 & nhiét do thip. Sau d6, chung virut duge chon dugc cdy truyén nhiéu
14n & nhiét do 0 thép da dinh (Hagiwara va céc déng tac gia, 1982; Hashimoto va Hagiwara,
1983; Richman va Murphy, 1997).

Mong mudn phat trién dugc cac chung virut cé thé dugc str dung dé diéu tri cac
bénh nhidm virut ma van gitt duge do 6n dinh v& kiéu hinh va tinh di trayén trong cac méi
trudng nudi cdy té bao in vitro dic hiéu va khong gy doc than kinh & khi sau khi cdy virut
theo dudng tinh mach. Cling mong mudn phat trién dugc ching virut nhay nhiét duoc lam
thich nghi véi didu kién lanh, bao gdbm virut ARN, thu dugc sau khi cly truyén hang loat

trong moi truong nudi cay te bao.
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Ban chit ky thuit cia sang ché

Sang ché dé xuét cac ching Enterovirut 71 nhay nhiét dugc 1am thich nghi véi
didu kién lanh, dic biét 13 cac ching Enterovirut 71 nhay nhiét dugc 1am thich nghi véi didu
kién lanh EV71:TLLBP20 va EV71:TLLoP20. Sang ché ciing d& xudt cac quy trinh phat
trién céc ching virut nhay nhiét dugc lam thich nghi véi diéu kién lanh, dic biét 13 ching
virut ARN. .

Do d6, theo mot khia canh, sang ché @& xuét cac ching Enterovirut 71 nhay nhiét
dugc lam thich nghi véi diéu kién lanh. Theo mot phuong an, ching Enterovirut 71 nhay
nhié¢t dugc lam thich nghi véi didu kién lanh 1a EV71:TLLBP20 nhu dugc néu trong ban md
ta ndy. Theo phuong an khéc, ching Enterovirut 71 nhay nhiét dugc 1am thich nghi véi didu
kién lanh 1a EV71:TLL0oP20 nhu dugc néu trong badn mo ta nay.

Céac ching Enterovirut 71 theo sang ché duoc didu ché bang phuong phap lam
nhuoc doc Enterovirut 71 bang cach str dung d nhay nhiét 1am chi du kiéu hinh. Phuong
phép nay 13 quy trinh in vitro trong phong thi nghiém nhim bién dbi dic tinh phat trién sinh
hoc ctia virut cho pht hop dé sao chép t6i wu & nhiét d6 1 dudi 30°C. Quy trinh thich hop
nay, s& duoc mo ta chi tiét dudi day, dugc thuc hién timg budc mot cach hé théng béng cach
nhiét d6 0 giam dan dé nudi cdy virut cho dén khi dat duoc nhiét do dich dugc chon dé sao
chép ti vu virut.

Theo khia canh thit hai, sang ché dé xuat ché phim chira cac ching Enterovirut 71
nhay nhiét dugc 1am thich nghi v6i didu kién lanh néu trong ban mo ta. Theo mdt phuong
an, ché phim ndy bao gdm luong hiru hiéu cta cac chung virut néu trong ban mo ta. Theo
phuong &n khéc, ché phém bao gém mot hodic nhidu chit mang dugc dung hodc chép nhan
duoc v& mit sinh 1y. Theo phuong an khéc, ché phdm 13 vacxin. CAc vacxin chira ching
Enterovirut 71 nhay nhiét dugc lam thich nghi véi diéu kién lanh néu trong ban md ta dugc
didu ché biang cach st dung k¥ thuat da biét ddi v6i chuyén gia trong linh vuc nay. Céc
vacxin nhu vy 13 hitu ich dé tao ra tinh mién dich chéng lai ching virut bd me bang cach
cho dbi trong dung vacxin, nhu ngudi, nhd sir dung cac k¥ thuat da biét dbi vai chuyén gia
trong linh vuc nay.

Tiép theo, sang ché mo ta phuong phép tao ra dap ting mién dich bao vé & ddi
tugng, nhu ngudi, bao gdm bude cho ddi tuong dung lugng hiru hiéu cb tic dung phong
ngtra hodc didu tri hodc tao mién dich ctia ching Enterovirut 71 nhay nhiét dugc 1am thich

nghi véi diéu kién lanh néu trong ban mé ta. Theo mot phwong 4n, dap img mién dich bao vé
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c6 kha nang bao vé dbi tuong chéng lai bénh do Enterovirut 71 gay ra. Theo mdt phuong an,
bénh nay 1a bénh tay chan miéng. Theo phuong an khéac, bénh nay 1a bénh viém mang ndo
v trung. Theo phuong &n khac, bénh nay 1a bénh viém ndo. Theo phuong &n khéc, bénh nay
1a ching 1iét tuong tu nhu bénh viém tiy xam. Theo mdt phuong &n, chiing Enterovirut 71
nhay nhiét dugc 1am thich nghi véi diéu kién lanh néu trong ban mo ta dugc dung & dang
vacxin. Theo phuong 4n khéc, dbi tuong d bi phoi nhiém véi Enterovirut 71 kiéu hoang.
Theo phuong &n khac, viéc dung ching Enterovirut 71 nhay nhiét dugc lam thich nghi véi
diéu kién lanh néu trong ban mé ta c6 tac dung phong bénh cho déi tuong, nhu ngudi, khéi
bi nhiém bénh lién quan téi Enterovirut 71. Theo phuong 4n khac, dbi twong da bi phoi
nhiém v&i Enterovirut 71 kiéu hoang. Theo phuong 4n khéc, viéc dung ching Enterovirut 71
nhay nhiét dugc lam thich nghi véi diéu kién lanh néu trong ban mo ta 1am tri hodn su khoi
phét hodc lam cham tdc do tién trién cua bénh lién quan té1 Enterovirut 71 & dbi tuong da
nhiém virut, nhu ngudi.

Theo khia canh tiép theo, sang ché d& xuét phuong phap 1am nhuge ddc virut bing
cach st dung d6 nhay nhiét 1am chi d4u kiéu hinh. Theo khia canh nay, phuong phép phat
trién cac ching virut nhay nhiét dugc 1am thich nghi véi diéu kién lanh. Phuong phap theo
sang ché 13 quy trinh in vitro trong phong thi nghiém nhim bién dbi dic tinh phat trién sinh
hoc cta virut cho pht hop d sao chép téi wu ¢ nhiét d6 t dudi 30°C. Quy trinh thich hop
nay dugc thuc hién ting budc mdt cach hé théng ¢4 nhiét do U giam dan dé nubi cly virut
cho dén khi dat dugc nhiét do dich duoc chon dé sao chép t6i wu virut. Do dé, theo sang ché,
phuong phép nay bao gdm céc budc sau: (i) didu ché dung dich gbc dbi chimg chira virut bb
me kiéu hoang, (ii) 0 moi truong nudi cdy chira cac t& bao di nhiém dung dich gdc ddi
chimg chira virut bd me kiéu hoang véi lidu gay nhidm (multiplicity of infection - MOI) cao
hon va nhiét d6 @ nim trong khoang tir 34°C dén 36°C, t6t hon 1a khoang 34°C, trong nim
hodc nhiéu 14n cdy truyén cho dén khi tic dong gy bénh té bao (cytopathic effect - CPE)
hoan toan thu dugc & mdi 14n cdy truyén bing cach sir dung dich cdy c6 MOI nho hon va
khoang thoi gian G ngdn hon d6i véi mbi 14n cdy truyén dé tao ra dugc CPE hoan toan, (iii) u
mdi trudong nudi cdy chira cac té bao di nhiém virut thu duge & budce néu trén véi MOI cao
hon va nhiét d6 u thép hon khoang tir 1°C dén 3°C so v6i nhiét d6 & budc néu trén trong
nim hodc nhiéu 14n cdy truyén cho dén khi thu duoc tac dong giy bénh té bao (CPE) hoan
toan & mdi 14n cAy truyén bing cach sir dung dich cdy c6 MOI nhé hon va khoang thoi gian

Ui ngén hon ddi véi mdi l4n cdy truyén dé tao ra dugc CPE hoan toan, va (iv) tién hanh lip
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lai budce (iii) ting budc mot cach hé théng c6 nhiét do 0 gidm dAn cho dén khi dat duoc
nhiét d6 dich dugc chon dé sao chép t61 wu virut. Theo mdt phuong 4n, nhiét d6 dich nim
trong khoang tir 26°C dén 29°C, t6t hon 1a khoang 28°C. Theo mot phuong &n, nhiét do u
giam din 12 nhiét d6 thip ndm trong khoang tir 1°C dén 2°C.

Theo mot phuong 4n, dung dich gbc dbi chimg chira virut bd me kiéu hoang duoc
diéu ché bang cach i méi trudng nudi ciy chira cac té bao di nhidm virut kiéu hoang & nhiét
d6 ndm trong khoang tir 36°C dén 38°C, t6t hon 13 khoang 37°C trong mot hodc hai 14n ciy
truyén cho dén khi thu dugc tic dong giy bénh té bao (CPE) hoan toan. Cac phan dich ndi
trén bé mit nudi céy chira virut da tao ra dugc cho vao cac 19 hodc cac dung cu bao quan
thich hop khac. Dich ndi trén bé mit nudi cdy nay dung 1am dung dich gbc ddi chimg chra
virut bd me kiéu hoang. Virut b4 me kiéu hoang tham chiéu duoc st dung cho quy trinh lam
1am nhuoc doc tiép theo. Theo phuong 4n khéc, cac phan dung dich gbc dbi chimg chia
virut b me kiéu hoang duoc bao quan & nhiét do thich hop, nhu & -80°C.

Theo mét phuong 4n, virut 13 virut bit ky. Theo phuong 4n khAc, \}imt la virut
ARN. Theo phuong 4n khic, virut ARN 13 virut ARN nhiéu s¢i. Theo phuong 4n khéc, virut
l1a thanh vién ctia ho Picornaviridae. Theo phuong 4n khac, virut 1a thanh vién cta chi
Enterovirut. Theo mot phuong an, virut 1a Enterovirut 71 (EV71). Theo phuong 4n khéc,
virut 13 cocksackievirut A16 (CA16). Phuong phép theo sang ché 13 hitu ich trong viéc san
xudt cic ching virut nhay nhiét dugc 1am thich nghi véi didu kién lanh trong s virut bat ky
trong sd cac virut ndy, bao gdm nhung khéng chi giéi han &, cac chung virut nhay nhiét
duoc 1am thich nghi véi diéu kién lanh EV71 va CA16.

Theo mdt phuong 4n, t& bio cin nhidm virut 13 t& bao bit ky c¢6 thé chap nhan
duoc dé phat trién virut. Theo mot phuong 4n duoc uu tién, cac té bao 13 cac té bao Vero
(ATCC CCL-81). Theo mdt phuong an, cc té bao dugc duy tri bang 1dn ciy truyén thong
thudng trong moi trudng thich hop dé phat trién té bao. Theo phuong an trong d6 cac té bao
14 cac té bao Vero, céc té bao Vero dugc nudi céy trong moi truong Eagle dugc cai tién bai
Dulbecco (DMEM) c6 bd sung 10% huyét thanh bao thai bé (fetal calf serum - FCS). Theo
mot phuong 4n, cac té bao Vero dd duoc gitt trong DMEM c6 bd sung 1% FCS dugc st
dung d8 san xuét virut bd me kiéu hoang, mdi trudong nudi céy virut, da dugc lam nhuoc doc,
diéu chinh va d4nh gia kiéu hinh nhay nhiét. Theo phuong an khac, DMEM duoc bd sung
1% FCS & phi hop véi cac ching virut dé sao chép & nhiét do 0 gidm tir tir.



35547

Sang ché cling @ xuét cic ching virut nhay nhiét dugc 1am thich nghi véi didu
kién lanh dugc san xuét béng phuong phéap néu trong ban md ta. Virut nhay nhiét dugc lam
thich nghi vé6i didu kién lanh duoc san xuit bing phuong phap néu trong ban mo ta 13 hiru
ich d& san xudt c4c vacxin bing cach sit dung cac k¥ thuat da biét dbi véi chuyén gia trong
linh vuc nay. Céc vacxin nhu vay 1a hitu ich dé tao ra tinh mién dich chéng lai ching virut
bd me bang cach cho ddi trong ding vacxin nhd st dung cac k¥ thuat di biét d8i véi chuyén

gia trong linh vuc nay.

MO ta vin tit cic hinh vé

Fig. 1a thé hién té bao don nhan & mau ngoai vi (hinh mdi tén), dugc 1dy tir mau
khi vao ngay tha 4 sau khi nhan lidu enterovirut 71 (EV71:TLLBP20) theo dudng tinh mach,
nhudm duong bang thir nghiém mién dich phéat huynh quang khong truc tiép bang cach sir
dung khang thé don dong déc hieu v6i virut thuong mai.

Fig. 1b 1a anh chup céc gel agaoza dugc dién di dd nhu¢m bing GelRed thé hién
c4c san phdm mo6 RT-PCR khuéch dai mot bude duge 14y tir khi d3 gy mién dich sau ngdy
thtr 4 (2202F, 2891F) bang cach sir dung cip doan mdi oligonucleotit dic hiu dé phét hién
enterovirut 71. Kich ¢& mong mudn ciia san phdm khuéch dai RT-PCR bang 427 bp. Céc
dai & hai gel 1a nhu sau. Gel I: Dai 1: 100 bp thang ADN; Dai 2: 2202F-Tim; Dai 3: 2202F-
L4 lach; Dai 4: 2202F-Hach bach huyét; Dai 5: 2202F-Thén; Dai 6: 2202F-Gan; Dai 7:
2891F-Tim; Dai 8: 2891F-L4 lach; Dai 9: 2891F-Hach bach huyét; Dai 10: 2891F-Théan; Dai
11: 2891F-Gan; Dai 12: 2202F-Cubng nio (Hoc ciu); Dai 13: 2202F-Cudng ndo (hanh tiy
ndo tuy); Dai 14: 2202F-V6 ndo (Nép cudn ndo); Dai 15: 2202F-Day cot song (C6); Dai 16:
2202F-Day cot sdng (Ving thét lung); Dai 17: 2202F-Day cot séng (Vung nguc); Dai 18:
2891F- Cudng nio (hanh tiy ndo tiy); Dai 19: 2891F- Cudng ndo (Hoc ciu); Dai 20: 2891F-
V6 ndo (Nio trai). Gel 2: Dai 21: 100 bp thang ADN; Dai 22: 2891F-V6 ndo (Nao phai);
Dai 23: 2891F- Day cot sbng (Cd); Dai 24: 2891F- Day cot sdng (Vung that lung); Déi 25:
2891F- Day c6t sbng (Vung nguc); Dai 26: Khong kiém soat theo khu6n mau; Dai 27: 100
bp thang ADN.

M3 ta chi tiét cac phwong an thuwe hién sdng ché
Sang ché @& cap dén cac ching Enterovirut 71 nhay nhiét duge 1am thich nghi véi

diéu kién lanh, dic biét 1a cac chung Enterovirut 71 nhay nhiét duge 1am thich nghi véi didu
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kién lanh EV71:TLLBP20 va EV71:TLLaP20. Sang ché ciing d& cap dén cic quy trinh phat
trién cac ching virut nhay nhiét dugc lam thich nghi véi diéu kién lanh, dic biét 13 ching
virut ARN.

Do do, theo mot khia canh, sang ché @ cap dén chiing nhay nhiét dugc 1am thich
nghi véi diéu kién lanh. Theo mot phuong 4n, ching Enterovirut 71 nhay nhiét dugc 1am
thich nghi v6i didu kién lanh 13 EV71:TLLBP20 nhu dugc néu trong ban md ta ndy. Theo
phuong 4n khac, ching Enterovirut 71 nhay nhiét dugc lam thich nghi véi diéu kién lanh 13
EV71:TLLaP20 nhu dugc néu trong ban mod ta nay. EV71:TLLBP20 duoc luu gilt vao ngay
25 thang 10 nam 2012 theo céc didu khoan cua Hiép udc Budapest & Trung tdm luu gi&
gidng nudi cdy Hoa Ky tai 10801 University Boulevard, Manassas, Virginia 20110, My va
c6 S6 huu gitt PTA-13285. EV71:TLLaP20 dugc luu gift vao ngdy 25 thang 10 nam 2012
theo cac diéu khoang cia Hiép uéc Budapest v6i Trung tim luu gitt gidng nudi ciy Hoa ky,
va ¢6 S6 luu giit PTA-13284.

Céc chung Enterovirut 71 theo sang ché dugc didu ché bang phuong phap 1am
nhuoc doc Enterovirut 71 bing cach sit dung d6 nhay nhiét 1am chi ddu kiéu hinh. Phuong
phép 1 quy trinh in vitro trong phong thi nghiém nhim bién ddi dic tinh phét trién sinh hoc
ctia virut cho phu hop dé sao chép t61 wu & nhiét d6 0 dudi 30°C. Quy trinh thich hop duoc
thuc hién timg budc mot cach hé théng c6 nhiét do 1 giam din dé nudi cdy virut cho dén khi
dat duoc nhiét @6 dich dugc chon dé sao chép t81 vu virut. Nhu néu trong ban md ta, cic
budc 1a (i) didu ché dung dich gbc dbi ching chira virut bd me kiéu hoang, (ii) & moi trudong
nudi cdy chira céc té bao di nhidm dung dich gbc dbi chimg chira virut bb me kiéu hoang v&i
lidu gy nhiém (MOI) cao hon va nhiét do G khoang 34°C trong nim hodc nhiéu 14n cdy
truyén cho dén khi thu duge tac dong gay bénh t& bao hoan toan (CPE) & mdi 14n cAy truyén
bang cach sir dung dich cdy c6 MOI nhd hon va khoang thoi gian 4 ngén hon d6i véi mdi 1an
ciy truyén dé tao ra dugc CPE hoan toan, (iii) & moi trudng nudi chy chta cac té bao da
nhiém virut thu duge & bude néu trén véi MOI cao hon va nhiét do @ thip hon khoang tir
1°C dén 3°C so véi nhiét o & budc néu trén trong ndm hodc nhiéu lan cy truyén cho dén
khi thu duoc tac dong giy bénh té bao hoan toan (CPE) & mdi 1an cdy truyén bang cach sir
dung dich ciy c6 MOI nho hon va khoang thoi gian @ ngén hon ddi véi mdi lan cdy truyén
d8 tao ra dugc CPE hoan toan, va (iv) tién hanh 13p lai budc (iii) timg budc mot cach hé

théng c6 nhiét d6 0 giam dan cho dén khi dat dugc nhiét do dich dugc chon dé sao chép tdi
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uu virut. Theo mdt phuong an, nhiét 46 dich nam trong khoang tir 26°C dén 29°C, t6t hon 1a
khoang 28°C.

Theo mot phuong &n, dung dich géc dbi ching chira virut bd me kiéu hoang dugc
didu ché bang cach 1 méi trudong nudi ciy chira cac té bao d4 nhiém virut kiéu hoang & nhiét
d6 ndm trong khoang tir 36°C dén 38°C, t6t hon 13 khoang 37°C trong mdt hodc hai lan ciy
truyén cho dén khi thu duoc tac dong gay bénh té bao (CPE) hoan toan. Cac phan dich ndi
trén bé mat nudi cdy chira virut d3 tao ra dugc cho vao cac lo hodc céc dung cu bao quan
thich hop khac. Dich ndi trén bé mit nudi cdy nay dung 1am dung dich gbc dbi chimg chira
virut bd me kiéu hoang. Virut b me kiéu hoang tham chiéu dugc str dung cho quy trinh 1am
d3 duoc lam nhuge doc tiép theo. Theo phuong 4n khac, cac phin dung dich gbc dbi ching
chtra virut bd me kiéu hoang duoc bao quan & nhiét do thich hgp, nhu & -80°C.

Theo mdt phuong 4n, té bao cAn nhidm virut 13 t& bao bt ky c6 thé chip nhan
duoc @& phat trién virut. Theo mot phuong 4n duge uu tién, cac té bao 13 cac té bao Vero
(ATCC CCL-81). Theo mét phuong 4n, cac t& bao dugc duy tri bang cach cdy truyén thong
thudng trong mdi trudng thich hop dé phat trién té bao. Theo phuong 4n trong d6 cac té bao
14 cc té bao Vero, cac t& bao Vero duge nudi cdy trong méi trudng Eagle duoc cai tién bdi
Dulbecco (DMEM) ¢6 bd sung 10% huyét thanh bao thai bé (FCS). Theo mot phuong én,
céc té bao Vero dugc duy tri trong DMEM c6 bd sung 1% FCS dugc st dung dé san xuét
virut bd me kiéu hoang, mdi trudng nudi ciy virut, dd duoc 1am nhugc doc, diéu chinh va
dénh gia kidu hinh nhay nhiét. Theo phuong 4n khic, DMEM dugc bd sung 1% FCS @ phu
hop vdi cac ching virut dé sao chép & nhiét do 0 gidm tr tir.

Theo mét phuong 4n, virut dugc xir Iy & mdi budc cua quy trinh bang céch thu
duoc a dich ndi trén bé mit nudi ciy d3 1am trong chira virut va cho dich ndi trén bé mit nay
vao tung binh cau nudi cdy té bao madi tiép theo, vi du, c4c t& bao Vero, ngay khi virut dat
duoc téc dong gay bénh té bao (CPE) hoan toan. Theo phuong 4n khac, dich ndi trén bé mat
nuoi cdy chira virut dugc cho vao & lidu gdy nhiém (MOI) cao hon 20 & mdi thoi diém bat
dAu 0 & nhiét d giam dan. Sau khi tao ra thu dugc CPE hoan toan & céc té bao Vero trong
vong 3 ngdy sau khi cdy virut, binh ciu nudi ciy méi chira té bao Vero mot 16p ddng nhét
duoc cdy virut ¢6 ciing MOI trong it nhét nhidu hon ba 1an ciy truyén trude khi giam tiép
xudng MOI nhé hon nidm trong khoang tir 5 &én 10. Ngay khi n6 tao ra CPE hoan toan trong
vong 3 ngay sau khi cdy virut véi MOI nhé hon khoang tir 5 dén 10, thi sau d6 quy trinh 1am

nhugc doc duge chuyén téi pha tiép theo c6 nhiét do 1 giam xudng tir tir sau khi xtr Iy trong
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it nhat hon ba 1in & MOI nidm trong khoang tir 5 d&n 10. S6 ngay can cho mdi 14n ciy truyén
nhanh hay chim tiy thudc vao kha nang thich tmg ctia virut & mdi pha 0 & nhiét do thap ting
din. Chuyén gia trong linh vuc nay dé dang biét dugc khi ndo dat duoc CPE hoan toan. Chi
tiét hon v& phuong phép didu ché cac chung Enterovirut 71 nhay nhiét dugc 1am thich nghi
v&i diéu kién lanh theo sang ché dugc mo ta dudi day.

Theo khia canh thit hai, sing ché dé cap dén ché phdm chira cic ching Enterovirut
71 nhay nhiét dugc lam thich nghi véi diéu kién lanh néu trong badn mod ta. Theo mot phuong
an, ché phdm bao gdém lugng hiru hiéu cta cic ching virut néu trong ban mé ta. Theo
phuong an khac, ché phém bao gém mot hodc nhiéu chét mang dugc dung hodc chép nhan
duoc v& mit sinh 1y. Theo phuong an khéc, ché phdm 13 vacxin. Céc vacxin chira ching
Enterovir\it 71 nhay nhiét dugc lam thich nghi véi diéu kién lanh néu trong ban moé ta duoc
diéu ché biang cach st dung k¥ thuat di biét ddi véi chuyén gia trong linh vuc nay. Cac
vacxin nhu vay la hitu ich dé tao ra tinh mién dich chéng lai chung virut bd me b'fmg cach
cho dbi tugng dung vacxin, nhu ngudi, bang cach str dung k¥ thut di biét d6i v6i chuyén
gia trong linh vuc nay.

Can phai hiéu ring ching Enterovirut 71 nhay nhiét dugc 1am thich nghi véi didu
kién lanh néu trong ban mo6 ta, dugc sir dung dé tao ra dap Ung mién dich bao vé & dbi tuong
hoic dé phong bénh cho dbi tugng khéi bi nhidm cac bénh lién quan téi virut hogc tri hoin
su khéi phat hoac lam cham tdc do tién trién cua bénh lién quan téi virut, dugc dung cho dbi
tugng & dang ché phdm con bao gdm mot hodc nhidu chit mang duge dung hodc c6 thé chip
nhan duoc vé mit sinh 1y. Cac chat mang dugce dung 14 d3 biét ddi v6i chuyén gia trong linh
~ vuc nay va bao gém, nhung khong chi gidi han &, mét hodc nhiéu dung dich dém phosphat,
nuéc mudi dém phosphat (PBS) c¢6 ndng dd nam trong khoang tir 0,01 M dén 0,1 M va tdt
hon la béng 0,05 M, hodc nudc mudi 0,9%. Cac chét mang nhu vay cling bao gém dung dich
nu6e hodc khong phai nudce, huyén phi, va nhii tuong. Cac chit mang nudc bao gébm nudc,
dung dich ruouw/nudc, nhil trong hodc huyén phi, méi trudng nudc mudi va mdi trudng
dém. Vi du vé cac dung méi khong phai nude 13 propylen glycol, polyetylen glycol, dau thuc
vat nhu dau 6liu, va este hitu co ding d& tiém nhu etyl oleat. Cac t4 dugc 1ong dung ngoai
duong tiéu héa bao gdm dung dich natri clorua, dextroza Ringer, dextroza va natri clorua,
dau Ringer dugc lactat héa va dugc ¢ dinh. Céc ta duge léng dung theo dudng tinh mach
bao gdm chét don 1ong va dudng chit, chit don dién phan nhu céc chit trén co s& dextroza

Ringer, va cac chét tuong tu. Cac ché pham dang rdn c6 thé chira cac chat mang khong doc
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nhu, vi du, glucoza, sucroza, manitol, sorbitol, lactoza, tinh bdt, magie stearat, xenluloza
hodc dan xuét xenluloza, natri cacbonat va magie cacbonat. bé dung & dang khi dung, nhu
dé phén phéi vao phéi va/hodc qua mili, t8t hon néu chét hoic ché phém duoc biao ché véi
chét hoat dong bé mat khong ddc, vi dy, cac este hodc este mot phé‘m cta axit béo ¢6 6 dén
22 nguyén tir cacbon hodc glyxerit ty nhién, va chit ddy. Cac chit mang khac nhu lexitin c6
thé dugc bao gdm dé tao didu kién thuan loi cho viéc phan phdi qua mii. Cic chit mang
dugc dung co thé con bao gém cac lugng nho céac chét bd tro nhu chét 1am 4m hodc chit nhi
héa, chit bao quén va cac chét phu gia khac, nhu, vi dy, chét diét khuén, chét chéng oxy hoa
va chat cang héa, dé 1am ting thoi gian st dung va/hodc hidu luc cta cAc thanh phan hoat
tinh. Cac ché phém didu ché nhanh c6 thé, 1a d3 biét trong linh vuc nay, dugc bao ché sao
cho tao ra dugc kha ning giai phéng hoat chit nhanh, kéo dai hosc tri hodn sau khi ding cho
d6i tugng.

Theo khia canh thi ba, sang ché @& cap téi phuong phép tao ra dap ing mién dich
bao vé & dbi tuong, nhu ngudi, bao gém buée cho dbi tuong dung luong hitu hiéu co6 tac
dung phong ngtra hodc diéu tri hodc tao mién dich cia ching Enterovirut 71 nhay nhiét dugc
1am thich nghi vé6i diéu kién lanh néu trong ban mo ta. Theo mot phuong 4n, dap Gtng mién
dich bao vé c6 kha nang bao vé dbi tugng chéng lai bénh do Enterovirut 71 gay ra. Theo mot
phuong an, bénh nay la bénh tay chan miéng. Theo phuong an khéc, bénh nay 1a bénh viém
mang ndo voO trung. Theo phuong an khac, bénh nay 1a bénh viém ndo. Theo phuong an
khac, bénh nay la ching 1iét tuong tu nhu bénh viém tiy xdm. Theo mdt phuong 4n, chung
Enterovirut 71 nhay nhiét dugc lam thich nghi véi diéu kién lanh néu trong ban mo ta dugc
dung & dang vacxin. Theo phuong 4n khac, dbi twong duoc tiép xic véi Enterovirut 71 kiéu
hoang. “Phoi nhiém” véi Enterovirut 71 ¢ nghia 13 qua trinh tiép xtic véi Enterovirut 71 dé
¢ thé bi nhiém virut. Theo phuong 4n khéc, viéc dung ching Enterovirut 71 nhay nhiét
duogc 1am thich nghi véi diéu kién lanh néu trong ban mo ta c¢6 kha ning phong bénh cho dbi
tuong, nhu ngudi, khoi bi nhiém bénh lién quan t6i Enterovirut 71. Tir d6, séng ché con dé
cap dén ching Enterovirut 71 nhay nhiét duoc 1am thich nghi vé6i didu kién lanh hozc ché
phdm chtra ching Enterovirut 71 nhay nhiét dugc lam thich nghi véi diéu kién lanh dé dung
trong viéc phong bénh cho dbi tuong, nhu nguoi, khéi bi nhi®ém bénh lién quan t&i
Enterovirut 71. Sang ché con mé ta viée sir dung chung Enterovirut 71 nhay nhiét duoc lam
thich nghi v6i diéu kién lanh hoic ché pham chita chung Enterovirut 71 nhay nhiét dugc 1am

thich nghi vé6i diéu kién lanh d& san xuét thudc phong bénh cho dbi twong, nhu ngudi, khoi
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bi nhi®m bénh lién quan t6i Enterovirut 71. Theo phuong 4n bd sung, d6i tuong d3 bi phoi
nhidm véi Enterovirut 71 kiéu hoang. Theo phuong 4n khac, viéc dung ching Enterovirut 71
nhay nhiét dugc lam thich nghi véi diéu kién lanh néu trong ban mé ta lam tri hodn sy khoi
phat hodc lam chém tdc do tién trién ctia bénh lién quan té1 Enterovirut 71 & db6i tuong da
nhiém virut, nhu nguoi. T d6, sang ché d& cap téi sang ché con dé cap dén ching
Enterovirut 71 nhay nhiét dugc lam thich nghi véi diéu kién lanh hodc ché phém chira ching
Enterovirut 71 nhay nhiét duoc 1am thich nghi véi diéu kién lanh dé dung trong viéc phong
bénh cho dbi tuong, nhu ngudi. Sang ché con mo ta viée str dung ching Enterovirut 71 nhay
nhiét duoc lam thich nghi véi diéu kién lanh hodc ché phém chira ching Enterovirut 71 nhay
nhiét duoc 1am thich nghi v6i didu kién lanh nay dé san xut thubc tri hodn sy khdi phét
hodc lz‘im cham toc db tién trién ctia bénh lién quan téi Enterovirut 71 & d6i tuong bi nhiém
virut, nhu nguoi

Nhu duoc st dung trong ban md ta ndy, "viéc dung" c6 nghia 13 viéc phan phéi
bing cach st dung phuong phap va hé phan phdi bt ky trong s6 cic phuong phép va hé
phan phdi khac nhau d3 biét dbi véi chuyén gia trong linh vuc ndy. Viéc ding ndy c6 thé
duoc thuc hién, vi du, trong mang bung, trong ndo, trong tinh mach, qua dudng miéng, qua
niém mac, dudi da, da, trong da, trong co, khu trd, ngoai duodng ti€u hda, béng cach céy,
trong vo ndo, trong bach huyét, trong chd thuong tdn, mang ngoai tim, hodc trén mang cung.
Chét hoac ché phim ciing c¢6 thé dugc ding & dang khi dung, nhu dé phan phdi t6i phdi
va/hodc qua miii. Viéc dung co thé duogc tién hanh, vi du, ngay khi, nhiéu 1an, va/hoic trong
mdt hodc nhiéu khoang thoi gian kéo dai.

Viéc tao ra dap ung mién dich bdo vé& & dbi tuong co thé duoc thuc hién, vi du,
béng cach cho sir dung liéu so bd cia vacxin cho dbi tuong, sau khoang thdi gian thich hop
bing cach dung mét hoic nhidu vacxin lién tiép. Khoang thoi gian thich hop gitta cac lan
dung vacxin c6 thé duoc xac dinh d& dang boi chuyén gia trong linh vuc nay, va thuong theo
thr tu tir vai tudn v6i vai thang. Tuy nhién, sang ché khong bi gii han & phuong phép,
dudng dung hoic s6 14n ding cu thé bat k.

"Liéu hitu hiéu c6 tac dung phong ngtra" hodc “liéu hitu hiéu cé tac dung tao mién
dich” 1 luong bt ky cua vacxin, khi dugc ding cho déi tuong dé& bi nhidém virut hodc dé bi
méc rdi loan lién quan téi virut, tao ra cho d6i tuong dap ing mién dich c6 kha ning bao vé
dbi tuong khoi bi nhiém virut hodc méc ri loan. "Bao v&" cho dbi tuong cd nghia la lam

giam kha ning nhiém virut & d6i tugng, hodc thuyén gidm kha ning khoi phét roi loan & doi
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tuong, xudng it nhét 13 hai 1an, t6t hon 13 it nhit 13 muoi 1an. Vi du, néu ddi tugng c6 1%
nguy co nhidm virut, thi kha ning nhidm virut & ddi tuong gidm xudng con mot nira tirc 12
dbi tuong chi cdn ¢ 0,5% nguy co nhidm virut. Tot nhat, néu "lidu hitu hiéu ¢ tic dung
phong ngira" tao ra d4p tmg mién dich cho d6i tuong c6 kha ning phong ngira hoan toan cho
dbi tuong khoi bi nhi®m virut hosic phong ngira hoan toan sy khoi phat cta rdi loan & déi
tugng.

Céc phuong 4n nhét dinh vé cac phuong phép bat ky trong sd cac phuong phép tao
mién dich va diéu tri 6n dinh c6 thé con bao gdm budc ding cho ddi tuong it nhit mot chit
bd trg. "Chét bd tro" c6 nghia 12 chit bit ky thich hop dé 1am ting tinh sinh mién dich ctia
khéng nguyén va tao ra dép Ung mién dich manh & dbi tugng. R4t nhiéu chit bd trg, bao
gdm cAc chét bd trg cu thé, 13 thich hop dé str dung cling véi vacxin trén co s ca protein 14n
axit nucleic, va cac phuong phap két hop chit bd tro véi khang nguyén, 1a da biét d6i véi
chuyén gia trong linh vuc nay. Cac chit bd tro thich hop dé sir dung cing véi qua trinh tao
mién dich protein bao gém, nhung khong chi gidi han &, phén, chét bd tro hoan toan Freund
(FCA), chat bd tro khong hoan toan Freund (FIA), phén bd trg, chit bd tro trén co s
saponin, nhu Quil A, va QS-21, va céac chét tuong tu.

Séang ché ciing mé ta phuong phép 1am d3 dugc 1am nhugc doc virut bang cach sir
dung d6 nhay nhiét 1am chi d4u kiéu hinh. Theo khia canh niy, phuong phép ndy phat trién
céc ching virut nhay nhiét dugc 1am thich nghi véi diéu kién lanh. Phuong phap theo sang
ché 14 quy trinh in vitro trong phong thi nghiém nhim bién ddi dic tinh phét trién sinh hoc
ctia virut cho phi hop dé sao chép t6i uu & nhiét do 1t dudi 30°C. Quy trinh thich hop duoc
thyuc hién timg budc mot cach hé thdng c6 nhiét d6 1 giam dan dé nudi cdy virut cho dén khi
dat duogc nhiét do dich dugc chon dé sao chép t6i wu virut.

Do d6, theo sang ché, phuong phép bao gdm cac budc sau: (i) didu ché dung dich
gbc dbi chimg chtra virut b me kidu hoang, (ii) & mdi trudng nudi cdy chira cac té bao di
nhiém dung dich gdc déi chimg chira virut b me kiéu hoang véi lidu gay nhiém cao hon
(MOI) va nhiét d6 4 ndm trong khoang tir 34°C dén 36°C, tét hon 14 khoang 34°C, trong
nim hodc nhiéu 14n ciy truyén cho dén khi thu duogc tac dong giy bénh té bao (CPE) hoan
toan & mdi 1an cAy truyén bang cach st dung dich cdy c6 MOI nhé hon va khodng thdi gian
1 ngén hon ddi v6i mbi 14n cAy truyén dé tao ra dugc CPE hoan toan, (iii) & méi trudng nudi
céy chira cac té bao d3 nhiém virut thu duge & bude néu trén véi MOI cao hon va nhiét d6 0

thép hon khoang tir 1°C dén 3°C so v&i nhiét d6 & budc néu trén trong nim hodc nhiéu lan
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cdy truyén cho dén khi thu duoc tac dong gay bénh té bao hoan toan (CPE) & mdi 1an cdy
truyén bang cach sir dung dich cdy c6 MOI nho hon va khoang thoi gian G ngén hon d6i véi
mdi 14n cly truyén dé tao ra dugc CPE hoan toan, va (iv) tién hanh 13p lai budc (iii) timg
budc mot cach hé théng c6 nhiét d6 @ giam din cho dén khi dat duge nhiét do dich duge
chon dé sao chép t8i wu virut. Theo mot phuong an, nhiét d¢ dich niam trong khoang tir 26°C
dén 29°C, tbt hon 1a khoang 28°C. Theo mdt phuong an, nhiét do U gidm dan 13 nhiét do
thdp nim trong khoang tir 1°C dén 2° C.

Theo mét phuong 4n, dung dich gbc dbi chimg chira virut b me kiéu hoang duoc
diéu ché bang cach 1 moi trudng nudi cdy chira cac té bao d nhidm virut kiéu hoang & nhiét
dd nam trong khoang tir 36°C dén 38°C, t6t hon 1a khoang 37°C trong mot hodc hai lan céy
truyén cho dén khi thu dugc tic dong gay bénh té bio (CPE) hoan toan. Céc phan dich ndi
trén bé mit nudi céy chra virut d3 tao ra dugc cho vao cac lo hoac cac dung cu bao quan
thich hop khéc. Dich ndi trén bé miat nudi cdy nay dung 1am dung dich gbc dbi chimg chira
virut bd me kiéu hoang. Virut bd me kiéu hoang tham chiéu duoc st dung cho quy trinh 1am
d3 duoc 1am nhuge doc tiép theo. Theo phuong 4n khéc, cac phan dung dich gbc ddi ching
chtra virut bd me kiéu hoang dugc bao quan & nhiét do thich hgp, nhu & -80°C.

| Theo mét phuong 4n, virut duoc xtr Iy & mdi bude cla quy trinh bang cach thu iy
dich ndi trén bé mit nudi céy da lam trong chtra virut va cho dich ndi trén bé mit nay vao
timg binh cAu nu6i cAy m&i chira cac té bao, vi duy, cac té bao Vero, ngay khi virut tao ra tac
dong gay bénh té bao hoan toan (CPE). Theo phuong 4n khéc, dich ndi trén bé mit nudi cdy
chira virut duoc cdy truyén & lidu gay nhiém (MOI) cao hon bing 20 & mbi thoi diém bt
dAu thay ddi tir tir nhiét d6 0 thip. Can luu ¥ ring sau khi tao ra CPE hoan toan & céc té bao
Vero trong vong 3 ngdy sau khi cy virut, binh ciu nudi ciy méi chira té bao Vero mot 16p
ddng nhét dugc cdy virut ¢6 cung MOI trong it nhit nhiéu hon ba 1an cdy truyén trudc khi
giam tiép xudng MOI thip hon nim trong khoang tir 5 dén 10. Cén Iuu y rang ngay khi tao
ra dugc CPE hoan toan trong vong 3 ngdy sau khi cdy virut véi MOI thap nim trong khodng
tir 5 dén 10, thi sau d6 quy trinh 1am nhuoc doc duge chuyén t6i pha tiép theo c6 nhiét do u
giam xudng tir tir sau khi ciy truyén it nhat hon ba 14n & MOI nam trong khoang tir 5 dén 10.
S6 ngay can thiét dbi v6i mdi 1an cdy truyén nhanh hay chim tiy thudc vao mic do thich
g cta virut & mdi pha @ & nhiét d6 thép ting dan. Chuyén gia trong linh vuc ndy s& dé

dang biét duoc rang khi nio tao ra dugc CPE hoan toan.
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Theo mot phuong 4n, virut 13 virut bat ky. Theo phuong 4n khac, virut 1a virut
ARN. Theo phuong 4n khac, virut ARN 13 virut ARN nhiéu soi. Theo phuong an khéc, virut
13 thanh vién cta ho Picornaviridae. Theo phuong an khéac, virut 1a thanh vién cua chi
Enterovirut. Theo mdt phuong é4n, virut 1a Enterovirut 71 (EV71). Theo phuong 4n khéac,
virut 13 cocksackievirut A16 (CA16). Phuong phép theo sang ché 13 hitu ich trong viéc san
xut cac ching virut nhay nhiét dugc 1am thich nghi v6i didu kién lanh cta virut bét ky trong
s6 céc virut ndy, bao gbm nhung khong chi gi6i han &, cac chung virut nhay nhiét dugc lam
thich nghi véi diéu kién lanh EV71 va CA16.

Theo mot phuong 4n, t& bao cin nhidm virut 1 té bio bét ky ¢6 thé chép nhan
dugc dé phat trién virut. Theo mot phuong an dugc uu tién, cac t& bao 1a céac té bao Vero
(ATCC CCL-81). Theo mét phuong 4n, céc t& bao dugc duy tri bing cach cdy truyén thong
thudng trong moi trudng thich hop dé phat trién t& bao. Theo mdt phuong 4n, trong d6 cic té
bao 13 cac té bao Vero, cac té bao Vero dugc nudi céy trong mdi truong Eagle dugce cai tién
bdi Dulbecco (DMEM) ¢6 bd sung 10% huyét thanh bao thai bé (FCS). Theo mdt phuong
&n, cac té bao Vero duoc duy tri trong DMEM c6 b sung 1% FCS dugc str dung dé san xuét
virut bd me kiéu hoang, moéi trudng nudi céy virut, d3 dugc lam nhugc doc, diéu chinh va
d4nh gid kiéu hinh nhay nhiét. Theo phwong 4n khac, DMEM dugc b sung 1% FCS dé phu
hop v6i cac ching virut dé sao chép & nhiét do u giam tir tir.

Sang ché ciing d& cap dén cac chung virut nhay nhiét dugc lam thich nghi véi didu
kién lanh dugc san xuit bai phuong phap néu trong ban md ta. Virut nhay nhiét duoc lam
thich nghi v6i didu kién lanh dugc san xuit bdi phuong phép néu trong ban mo ta 1 hiru ich
trong viéc san xuit cac vacxin bang cach sir dung k¥ thuat da biét dbi véi chuyén gia trong
linh vuc nay. Cac vacxin nhu vay 1a hitu ich dé tao ra tinh mién dich chdng lai ching virut
bd me bang cach cho dbi tugng dung vacxin bang cach sir dung k§ thuat da biét dbi véi
chuyén gia trong linh vuc nay.

Phuong phép theo sang ché 13 thich hop dé san xudt virut nhay nhiét dugce 1am
thich nghi véi diéu kién lanh thudc ho Picornaviridae va chi Enterovirut. Tinh hitu dung nay
dugc chimg minh trong ban md ta nay bing cach san xuét cac ching EV71 (TLLa) va
EV71 (TLLP) nhay nhiét dugc 1am thich nghi vé6i diéu kién lanh duge 1y ra qua nhiéu 1an
cly truyén trong mdi trudong nudi ciy té bao o nhiét d6 G giam dan. Chung EV71 (TLLB)
vAn gitt duge do dn dinh v& kiéu hinh va tinh di truyén trong cac didu kién nuéi cdy té bao in

vitro dic hidu va khong gy doc thin kinh & khi sau khi cdy virut theo dudng tinh mach.
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Tinh hitu dung cling di dugc chiing minh trong ban md ta nay bang cach san xuit CA16
nhay nhiét thich nghi véi diéu kién dugc iy ra qua nhiéu 1an cy truyén trong mdi trudng
nudi cdy té bao & nhiét d6 0 giam dan.

Sang ché ciing d&& cap dén kit d& tao mién dich cho d6i tuong bing ching
Enterovirut 71 nhay nhiét duoc 1am thich nghi v6i didu kién lanh néu trong ban mo ta nay.
Kit nay chtra chiing Enterovirut 71 nhay nhiét dugc lam thich nghi véi diéu kién lanh néu
trong ban mo ta, chit mang dugc dung, dung cu chuyén ding va huéng dan st dung né.
Sang ché bao gdm cac phuong 4n khac vé kit 13 da biét dbi v6i chuyén gia trong linh vuc
ndy. Céc hudng dan st dung c6 thé cung cip thong tin bat ky 13 hitu ich dé truc tiép dung

chting Enterovirut 71 nhay nhiét dugc lam thich nghi véi diéu kién lanh néu trong ban mo ta.

Trir khi ¢6 chi din khac, sang ché di tng dung cac k¥ thuit thong thudng vé hoéa
hoc, sinh hoc phan tir, vi sinh hoc, ADN tai t& hop, di truyén, mién dich, sinh hoc té bao,
nudi cdy t& bao va sinh hoc bién d6i gen, 1a da biét dbi vé6i chuyén gia trong linh vuc k§
thuat nay. Xem, vi duy, Maniatis va céac déng tac gia, 1982, Molecular Cloning (Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, New York); Sambrook va cac dong tac gia,
1989, Molecular Cloning, 2nd Ed. (Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, New York); Sambrook va Russell, 2001, Molecular Cloning, 3rd Ed. (Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, New York); Green va Sambrook, 2012,
Molecular Cloning, 4th Ed. (Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
New York); Ausubel va cic dong tac gia, 1992, Current Protocols in Molecular Biology
(John Wiley & Sons, bao gdm ca cac thong tin cdp nhat dinh ky); Glover, 1985, DNA
Cloning (IRL Press, Oxford); Russell, 1984, Molecular biology of plants: a laboratory course
manual (Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.); Anand,
Techniques for the Analysis of Complex Genomes, (Academic Press, New York, 1992);
Guthrie va Fink, Guide to Yeast Genetics and Molecular Biology (Academic Press, New
York, 1991); Harlow va Lane, 1988, Antibodies, (Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, New York); Nucleic Acid Hybridization (B. D. Hames & S. J. Higgins
eds. 1984); Transcription And Translation (B. D. Hames & S. J. Higgins eds. 1984); Culture
Of Animal Cells (R. 1. Freshney, Alan R. Liss, Inc., 1987); Immobilized Cells And Enzymes
(IRL Press, 1986); B. Perbal, 4 Practical Guide To Molecular Cloning (1984); luin an
Methods In Enzymology (Academic Press, Inc., N.Y.); Methods In Enzymology, Cot 154 va
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155 (Wu va cac dong tic gia eds.), Immunochemical Methods In Cell And Molecular
Biology (Mayer and Walker, eds., Academic Press, London, 1987); Handbook Of
Experimental Immunology, Volumes I-IV (D. M. Weir and C. C. Blackwell, eds., 1986);
Riott, Essential Immunology, 6th Edition, Cong bd khoa hoc Blackwell, Oxford, 1988; Fire
va cic ddng tac gia, RNA Interference Technology: From Basic Science to Drug
Development, T& bao cua trudng dai hoc Cambridge, Cambridge, 2005; Schepers, RNA
Interference in Practice, Wiley—VCH, 2005; Engelke, RNA Interference (RNAi): The Nuts &
Bolts of siRNA Technology, Td bao ADN, 2003; Gott, RNA Interference, Editing, and
Modification: Methods and Protocols (Methods in Molécular Biology), Human Press,
Totowa, NJ, 2004; Sohail, Gene Silencing by RNA Interference: Technology and
Application, CRC, 2004.

Vi du thuec hién sang ché

Sang ché duge mo ta béng cach vién dan t6i cac vi du dudi day, duoc dua ra bé'mg
cach minh hoa va khéng nhim han ché pham vi cua sang ché theo cach bét ky. Cac k¥ thuat
tiéu chudn 12 d3 biét trong linh vuc ndy hodc cc k¥ thuat dugc md ta cu thé dudi day duoc

su dung.

Vidul
Nguyén liéu va phuong phap dé phat trién cac ching Enterovirut 71 (EV71) nhay nhiét duoc
1am thich nghi véi didu kién lanh ctia ngudi

Quy trinh lom dwoc lam thich nghi véi diéu kién lanh, té bao, virut: Céc té bao
Vero (ATCC CCL-81) duoc duy tri bang 1an cdy truyén thong thudng trong moi trudng
Eagle cai bién Dulbecco (DMEM) ¢ bd sung 10% huyét thanh bao thai bé (FCS) dugc st
dung dé nudi cdy, di duoc 1am nhuoc doc, didu chinh va danh gid virut c6 kiéu hinh nhay
nhiét. Ba ching EV71 phén l4p c6 kiéu gen C1, B3 va B4 d3 phan 14p trong cac té bao Vero
tir cac mAu tir chét tiét theo dudong miéng, phan va thin nfo twong Ung cua cic bénh nhén bi
bénh tay chan miéng (HFMD) dugc tinh ché theo mang ngay theo ky thuat dd duogc mo ta
trude d6 (Dougherty, 1964). Sau khi tinh ché theo mang, dung dich gbc chira virut duge goi
13 cac chung bb me kiéu hoang tuong tmg duoc diéu ché theo hai 14n cy truyén trong cac té
bao Vero & 37°C. T4t ca cac dung dich gdc chira virut va cac chiing da xir Iy twong tng dugce

bdo quén trong tu lanh - 80°C.
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Céc té bao Vero mdt 16p dong nhit méi pha ché trong DMEM chira 1% FCS duge
str dung @& phu hop vé6i cac ching virut d& sao chép & nhiét d6 U giam tir tir, bit dau tir nhiét
d6 u thdp khoi dau bing 34°C. Dich nbi trén bé mit nudi cdy da 1am trong chira virut duge
cho vao timg binh cdu nudi cdy méi chira cac té bao Vero ngay khi né tao ra duge tic dong
gay bénh t& bao (CPE) hoan toan. Dich ndi trén bé mit nudi cdy chira virut duge cho vao &
lidu gdy nhidm (MOI) cao hon bing 20 & mdi thoi diém bét diu thay dbi tir tir nhiét do o
thdp. Can luu ¥ rdng sau khi tao ra CPE hoan toan trong cac té bao Vero trong vong 3 ngiy
sau khi cdy virut, binh ciu nuéi cidy méi chira té bao Vero mét 16p ddng nhit dugc @ bang
virut ¢6 cing MOI trong nhiéu hon ba 1an ciy truyén trude khi giam ﬁép xubng MOI thip
hon nam trong khoang tir 5 dén 10. Can luu ¥ ring ngay khi tao ra dugc CPE hoan toan
trong vong 3 ngay sau khi cdy virut véi MOI thip hon nim trong khoang tir 5 dén 10, sau d6
quy trinh lam da dugc 1am nhuge doc dugce chuyén sang nhiét 4o u gidm Xuéng tr tir tiép
theo sau khi xtr Iy trong it nhit hon ba 1an. Nhiét d6 G giam dan tir tir dé phat trién cc ching
enterovirut 71 nhay nhiét dugc lam thich nghi véi diéu kién lanh trong vi du ndy 13 34°C,
32°C, 30°C, 29°C va 28°C.

Piéu chinh ndng d virut: Nong do virut duge xac dinh bing cach thir nghiém vi
diéu chinh & céc té bao Vero theo phuong phap dugc md ta trong Polio Laboratory Manual
2004 ctia TS chirc Y t& thé gi6i kém theo viée didu chinh khong dang ké va ndng o virut
duoc tinh todn bang 50% lidu nhiém té bao nudi cdy (CCIDsg) trén mot millilit theo phuong
phéap cia Reed va Muench (1938). Tém lai, sau khi xtr ly bang thé tich cloform tuong duong
dé phan tan cac hat virut két tu, dich ndi trén bé mit virut trong di pha loing theo day 10 1an
duoc dung trong DMEM chira 1% FCS. Té bao Vero mét 16p (10* té bao trén mot 1) trong
dia nudi ciy mé day bing 96 16 dugce chung ngira bang 100 pl mdi dung dich gbc di pha
loang theo day chira virut va dugc U trong diéu kién méi truong chtra 5% CO, & mdi nhiét do
U tuong Gng trong 5 ngay trude khi quan sat sy c6 mét cua CPE.

Thir nghiém vé dg nhay nhiét: Hai phuong phép dugc sir dung dé danh gia dic tinh
phét trién cua cdc chung virut trong cic té bio Vero & nhiét d6 & bang 28°C, 37°C va
39,5°C. Phuong phép thr nhit danh gia duoc s6 ngay ma ching virut tao ra duge CPE hoan
toan & cac té bao d3 nhim (sao chép dong hoc) va phuong phap thit hai danh gia dugc nong
do cta ching virut trong céc té bao dugce u & mdi nhiét do thir nghiém cu thé. Tém lai, trong
phuong phap thtr nhit, méi trudng phat trién trong ba binh ciu nudi cdy md T-25 chira cAc té

bao Vero mot 16p ddng nhét c¢6 d6 tudi nhu nhau duoc thay thé bing méi trudng duy tri
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(DMEM c¢6 1% FCS). Sau d6, moi truong trong mdi binh ciu duoc tao can béng téi nhiét do
cu thé cin thir nghiém bé’mg cach dat vao cac thiét bi 0 tuong tmg trong 1 gid va sau dé duoc
1 v6i ching virut véi lidu bang 10 lieu gay nhiém (MOI). Néu khéng tao ra CPE vao giai
doan cudi cua 10 ngay nudi céy, dich ndi trén bé mit dugc cho vao binh clu chtra t& bao
Vero mét 16p méi pha ché va duge 1 twong tu trong 10 ngay tiép. Khong xay ra qué trinh
sao chép virut néu khong tao ra CPE sau khi cAy truyén 1an tht hai. Trong phuong phap thit
hai, huyén phu chtta t& bao Vero véi mat do 10* té bao trén 100 pl duge tao mam két tinh
vao mdi 15 cta ba dia méi trudng nudi cdy 96 18 va duge i & 37°C trong mdi trudng chua
5% CO, Sau khi 10 gid 4, mdi dia nudi cAy t& bao sau d6 dugc tao can bang ti nhiét do cu
thé can thir nghiém bing cach dit cc thiét bi G twong Umg trong 1 gid. Sau do, cac té bao
trong mdi 16 duoc 1 v6i 100 pl dung dich d3 pha lodng 10 lan chta chung virut truée khi
dugc chuyén dén céc thiét bi i c6 nhiét do tuong tmg va duge u trong 5 ngdy trude khi su
quan sat su cé mét cua CPE.

Thir nghiém vé do én dinh di truyén va do nhay nhiét: D& dénh gia d6 6n dinh di
truyén cua cac ching virut di nudi cdy & méi trudng nudi cdy va loai té bao cu thé, cac
ching virut duge cho xtr 1y tiép hai muoi Idn trong méi trudng nudi chy té bao véi lidu
ching ngira virut bang 5 MOI va dugc G & nhiét do 0 bing 28°C. O giai doan cudi cta hai
muoi 14n cdy truyén, cic ching virut dugc danh gid vé c4c dic tinh kiéu hinh nhay nhiét ctia
chiing bang cach nudi ciy & nhiét d 1 bang 28°C, 37°C va 39,5°C nhu dugc md ta trén day.
Sau d6, trinh tu nucleotit diy du ctia cac bd gen tuong Ung clia ching dugc sap trinh tu va
duoc phén tich dbi véi cac bd gen dly du cua virut bd me kiéu hoang tuong tmg ctia chung.

Viéc ddo nguoc thr nghiém v& d6 nhay nhiét dugc thuc hién trén ching virut nhay
nhiét duge 1am thich nghi vé6i didu kién lanh 4n dinh. Chung da chon duge xtt 1y 5 14n trong
céc t& bao Vero mot 16p duge G & nhiét d 37°C trong méi trudng chira 5% CO,. O mdi lan
cdy truyén, lidu ching ngira virut bing 10 MOI duoc st dung. Ching virut & mdi lan ciy
truyén thu dugc duogc danh gia vé dic tinh phét trién coa nd trong cac té bao Vero & nhiét dd
1 bing 28°C, 37°C va 39,5°C bing phuong phép tuong tu nhu dugc md ta trén day déi vai
thir nghiém tinh nhay nhiét. Cac bd gen diy du cua céc ching virut & mdi 14n ciy truyén lan
luot & nhiét do 1 béng 37°C dugc tao trinh ty va phan tich.

Tach ARN, RT-PCR va tao trinh tu: ARN tir b gen cua virut dugc tach ra tir dich
16ng nudi cdy chira céc té bao d3 nhiém & CPE hoan toan bang cach st dung kit tich ARN

cta virut Viral RNA Extraction Kit ¢6 sin trén thi trudng (Qiagen, Puc). Qué trinh téng hop
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soi tht nhit dugc thuc hién bing cic doan mdi dic hiéu EV71 béng cach str dung
Superscript II RNA polymeaza (Invitrogen, USA), va PCR tiép theo c6 18 cip doan moi
thoai bién dugc tién hanh bang cach str dung hdn hop GoTaq Green PCR (Promega, USA).
Céc doan da tao ra dugc tao trinh tu béng cach sir dung kit tao trinh tu BigDye Terminator
(tmg dung cac hé théng sinh hoc, M§). 5’RACE dugc thuc hién dé x4c dinh trinh t virut 5°-
UTR bing cach ndi gen nbi dd phong bé 5°-cordycepin DT88 (5'-GAA GAG AAG GTG
GAA ATG GCG TTT TTG G-cordycepin-3'; SEQ ID NO:1) véi dau 5’ cia ADN vong cua
EV71 bang cach sir dung T4 ADN Ligaza ti€u chuin (Fermentas, USA), va PCR tiéu chuén
duoc thuc hién sau d6 bang cach st dung doan mdi bd trg DT88 (5'-CCA AAA CGC CAT
TTC CAC CTT CTC TTC 3'; SEQ ID NO:2) va doan mdi dic hiéu EV71 (5-ATT CAG
GGG CCG GAG GAC TAC-3’; SEQ ID NO:3). 3>-RACE ciing dugc tién hanh ¢ x4c dinh
trinh tu virut 3°-UTR bang cach st dung doan mdi oligo-dT (Li va cac ddng tac gia, 2005).

Tao dong phén tir va tinh ché plasmit: Cac doan c6 trinh tu khong rd rang dugc
tao dong vao plasmit pZero-2 (Invitrogen, USA) va bién nap vao cac té bao TOP10 clia E.
coli (Invitrogen, USA). Céc plasmit chtta cac doan EV71 da tao dong duoc chiét tir it nhét
10 khuén lac tir mdi thé bién nap bing cach sir dung kit Plasmid Miniprep dang c6 trén thi
trudong (Qiagen, Dic) va trinh tu cua doan da tach dong sau d6 dugc xac dinh.

Céc trinh tu ctia doan thu dugc dugc hop nhét béng bo phén mém mé vé sinh hoc
phan tr cia chau Au (the European Molecular Biology Open Software Suite) (EMBOSS;
http://mobyle.pasteur.fr/cgi-bin/portal.py ?#forms::merger) (Rice va cac ddng tac gia 2000).
Céc trinh tu d4 hop nhét duoc sép hang véi trinh tu ddi chiéu cta ching EV71 3799-SIN-98
(S6 Iuu giit ngan hang GenBank DQ341354.1) nhd st dung chuong trinh BioEdit Sequence
Alignment Editor phién ban 7.0.9.0 (Hall, 1997).

Nghién ciru trén khi: Nghién ctru trén khi v& d6 an toan va tinh sinh mién dich cta
ching EV71 (EV71:TLLBP20) nhay nhiét dugc lam thich nghi véi diéu kién lanh di chon
duge ky két voi nha nghién ciu dwa trén Cac diéu khoan vé dong vat cia DUKE-NUS,
Sing-ga-po. Béay con khi cynomolgus (Macaca fascicularis) khong mang Mycobacterium
tuberculosis va virut giy suy giam mién dich & khi: ba con cai (2202F, 2207F, 2891F) va
bén con duc (0791M, 2247M, 2889M, 2890M) c6 thé trong trung binh bing 3,23 Kg (nim
trong khoang tir 2,44 dén 4,11, SD = 0,7) duoc sir dung dé nghién ctru vé d6 an toan va tinh
sinh mién dich ctia EV71: TLLBP20 nhay nhiét dugc lam thich nghi véi diéu kién lanh 6n
dinh. T4t ca bay con khi ndy duoc sang loc trude dé khong c6 su gén két (phat huynh quang
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mién dich gian tiép) va cac khang thé trung hoa khang EV71. Nghién cttu va tat ca cac quy
trinh tién hanh trén dong vét dugc phé chuin boi Uy ban an toan sinhhoc va xt Iy dong vat
(the Committee for Biosafety and Animal Handling) va Uy ban dao ditc DUKE-NUS (the
Ethical Committee of DUKE-NUS), Sing-ga-po. Viéc quan sit va ching ngua virut, chdm
séc dong vat va giai phiu duoc tién hanh theo huéng dan clia cic Uy ban nay.

Trong didu kién gdy mé vao ban ngdy bing ketamine, ImL dich cdy virut dugc
ching ngtra theo dudng trong tinh mach ven tinh mach ndi bén phai. Ba con khi (2889M,
0791M va 2891F) dugc cho dung lidu tinh mach bing EV71:TLLBP20 & 10’ CCIDs, cho
mdi con khi, ba con khi khic (2890M, 2202F va 2247M) mdi con dugc cho dung 108
CCIDs, va con khi thir bay 1 con khi dbi chting 4m tinh. Céc con khi duge quan sét hai lan
hing ngiy vé tinh trang dm yéu trén 14m sang, dic biét 13 bidu hién trén thin kinh va nhiét
d6 co thé cua chung duoc ghi lai béng thiét bi cam bién nhiét do d3 cdy trong co thé. Phan
ctia mdi con khi dugc gom hing ngdy va bao quan & ti lanh -80°C dé phan lap virut vao
ngay hém sau. Hai con khi, mdi con di dung lidu chung ngira virut khac nhau, dugc dem
giét trong tinh trang hon mé sau sau 4 ngay ching ngtra (PI). O thoi diém md xé4c, cac phan
khéc nhau ctia hé than kinh trung wong (CNS), cac md khong thudc hé than kinh va mau
duoc thu gom dé phén tich m6 bénh hoc va virut. Vao ngay 8 PI, bd hai con khi tuong tu
khac duogc giét va céc loai m6 va mau tuong ty dugce thu gom dé nghién ctru mo6 bénh hoc va
virut & thoi didm md xéc. Hai con khi con lai duoc cho dung lidu EV71:TLLBP20 16n tuong
duong tuong Umg vao ngay th 14 PI sau khi 14y mAu méu dé danh gia cac khang thé khang
EV71. Ching dugc cho ngdl 16 ngdy sau khi nhan liéu 16n va cdc md CNS dugc lay dé
nghién ciru mo bénh hoc & thdi diém md xéc.

Nghién ciru mé va héa mo mién dich: Cac mau md CNS (ndo, tiéu no, hach nén,
than nfo va dy cot séng) va cac mo khong thudc hé than kinh (hach bach huyét, 14 lach,
gan, than, phéi va tim) duoc c¢b dinh trong 10% formalin trong nudc mudi dém phosphat
(PBS) va duoc nhing trong parafin sau khi ¢6 dinh. Day c6t sdng dugc cit ngang lan luot
thanh 10 phan & c¢b, 8 phan & ving nguc va 10 phan & ving thit lung. Cac phan parafin, c¢6
d6 day 6 pm, duoc nhuém bing haematoxylin va eosin (H&E) va bing mau xanh da troi
Luxol-fast/mau tim cresyl (phuong phap Kluver-Barrer) sau khi loai b parafin va tai hydrat
hoa.

Phdt hién khdng nguyén va phdn ldp virut tie khi: Mau mau duge thu gom vao bng

tron va duogc heparin héa. Céc té bao don nhan ctia mau ngoai vi (PBMC) duge 14y tir mau
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d3 heparin héa bang céch sir dung Ficoll-Paque™ PLUS (GE Healthcare, Sweden). Sau khi
rira hai 14n biang PBS v0 tring, c4c phin huyén phu PBMC duoc cdy 1én cac 16 ciia miéng da
pht Teflon d& phat hién khang nguyén EV71 bang thir nghiém mién dich phat huynh quang
khong truc tiép bang cach sit dung khang thé don dong phat hién thuong mai (s6 phan loai
3360, Light Diagnostics, USA). Qua trinh phan 14p virut dugc thuc hién bang cach ching
ngira huyén pht PBMC véo 15 ctia dia nudi cdy té bao 24 15 chira cAc t& bao Vero mot 16p.
Qué trinh phan 14p virut trén mdi mAu huyét thanh duoc thuc hién bing cich ching ngira
50 ul va 100 pl huyét thanh vao céc 18 riéng r& cla dia nudi cy t& bao 24 15 chira cac t& bao
Vero mot 16p. Cac md cua khi dugc rtra nhe bé'lng hai dung dich PBS v6 trung va dugc lam
ddng nhét bing cach nghidn nho st dung dang da chét va dang rin nim trong ngin an toan
sinh hoc nhém II. Md ddng nhét (10% khéi lugng/thé tich) duoc didu ché trong DMEM
dugc 1lam sach béng cach ly tam ¢ 1000 g trong 10 phut. Dich ndi trén bé mat duge loc di
lam sach qua mang loc bom tiém 0,22 micron va qua trinh phén 1dp virut dugc thuc hién
béng cach ching ngira 100 pl va 200 pl phin loc ndy. 10% huyén phi chira phan duge tao ra
trong PBS va lam sach bang cach ly tdm & 1000 g trong 10 phiit. Sau khi loc qua mang loc
bom tiém 0,22 micron, qué trinh phan l4p virut dugc thuc hién bang cach ching ngira 100 pl
va 200 pl phin dich loc chira phan ndy. Toan bd qué trinh phan 14p virut trén miu cia khi
duoc thuc hién hai 14n véi mot bo nudi céy té bao d3 chung ngtra dugc u ¢ 28°C va bd con
lai ¢ 37°C.

Phdt hién phdn tir va tao trinh t b6 gen day di: Qua trinh tach ARN cta virut
thuong mai va kit tinh ché (Qiagen, Ptic) duoc sit dung dé tich ARN tlr by gen clia virut ra
khoi huyét thanh, PBMC va md ddng nhat d3 1am sach. kit RT-PCR mét budc thuong mai
(Qiagen, Puc) va cdp doan moi oligonucleotit lién tng (C6 nghia: 5’-
CACCCTTGTGATACCAT GGATCAG-3° (SEQ ID NO:4); P& nghia: 5°-
GTGAATTAAGAACRCAYCGTGTYT-3’ (SEQ ID NO:5)) dugc khuéch dai & mot phan
ba diu gan ctia gen VP1 cua tt ca cac kiéu di truyén EV71 da st dung dé khuéch dai phan
tlr va phat hién ARN cua virut ddc hiéu EV71 sau khi tach ra khéi cac m6. Muoi tdm cdp
doan mdi dic hiéu trinh tu dya trén trinh tu bd gen dﬁy da cua EV71:TLL dugc str dung dé
khuéch dai va tao tinh tr bd gen ddy du ciia EV71 c6 mit trong huyét thanh ctia hai con khi
thu duge vao ngay thit 4 va ngay the 8 PL. Poan PCR d3 khuéch dai bat ky khong tao ra
trinh tu chudn bang céch tao trinh tu truc tiép duoc tao dong vao pZero-2 (Invitrogen, USA)
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va bién nap vao TOP10 E. coli. [t nhat muoi khuén lac duge chon tir mbi thé bién nap va qua
trinh tao trinh tu dugc thuc hién trén cac plasmit da tinh ché mang doan xen.

Thir nghiém gdn két huyét thanh va cdc khdng thé trung hoa: Cac té bao Vero da
nhiém EV71 ¢6 kiéu di truyén B3 duogc thu gom & CPE gan nhu hoan ton va rira nim lan
bang PBS v6 trung. Sau khi 14n rra cubi cung, huyén phu chira cac té bao d& nhiém duoc
tron ddng thoi rira huyén phil chua nhidm té bao Vero véi ty 18 x4p xi 4 té bio da nhiém trén
mdt t& bao chua nhidm. Mudi microlit huyén phu chira té bao da tron chira 250 té bao dugc
dit cAn than trén mdi 15 cua tAm da phu Teflon 12 13 va 1am kho trén dia 4m. TAm di lam
kh6 duge cb dinh trong 10 phut trong axeton lanh va duoc st dung 1am khang nguyén noi dé
thir nghiém vé kha ning gén két khang thé EV71 tr dung dich pha lodng ban dau véi ty 18
1:10 dbi v6i IgM va ty 18 1:20 dbi véi IgG bang thir nghiém mién dich phat huynh quang
khong truc tiép. Trong thir nghiém dbi voi ndng d6 khang EV71 IgM, huyét thanh cua khi
duoc xtt Iy v6i ndng do thich hop cia protein A (Invitrogen, USA) d& loai bo IgG trude khi
tién hanh pha lo3ng 2 14n bang PBS vo trung.

Nong d6 cua khang thé trung hoa ctia khi duge x4c dinh bang thir nghiém vi trung
hoa bing cach st dung cic té bao Vero theo phuong phip dugc md td trong Polio
Laboratory Manual 2004 ctia T5 chirc Y té thé gi6i kém theo su diéu chinh khéng dang ké.
Nong d6 cta mbi kiéu di truyén ctia EV71 sir dung dé trung hoa bang 100 CCIDs, trén 100
pl. Thit nghiém trung hoa virut duge thuc hién bang céch sit dung dia nudi céy day béng 96
'13. Dung dich pha loéng 2 14n ciia m3i mau huyét thanh dugc diéu ché hai 1an véi thé tich
100 pul DMEM (1% FCS) bt dAu bang ty 18 pha loang 1:10. Thé tich tuong duong (100 pl)
cua dung dich thao tic chia virut trong DMEM (1% FCS) chta 100 CCIDsy, EV71 dugc bd
sung vao mdi 15 chira huyét thanh pha loing va duoc U trong hai giy & 37°C. Sau khi 1, 100
ul huyén phu chira té bao Vero trong DMEM (10% FCS) chira 250 té bao duge bd sung vao
mdi 15. Bia nudi cdy 96 15 duge ddy cin than va duge i & 37°C trong mdi trudng chira 5%
CO,. Céc dia nay duoc doc hing ngay cho téi 8 ngdy vé su c6 mit ciia CPE dnh hudng t&i
cac t& bao Vero & mdi 15. Ndng do cua céc khang thé trung hoa cia mbi mau huyét thanh

duoc xé4c dinh bing 15 c¢6 hé sb pha lodng cao nhét khong tao ra dugc CPE.
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Vidu?2

Két qua v& dic tinh kidu hinh va kiéu di truyén cua cac ching Enterovirut 71 nhay nhiét
duge 1am thich nghi véi didu kién lanh (EV71:TLLo, EV71:TLLoP20, EV71:TLLB,
EV71:TLLBP20 va EV71:TLLBP40)

Ba virut EV71 b4 me ban dau duoc sir dung dé 14y cac ching dugc 1am thich nghi
vé6i didu kién lanh tao ra CPE hoan toan & cac t& bao Vero trong vong 3 ngdy sau khi cly
virut véi lidu ching ngira virut bang 10 MOI va nhiét d6 @ bang 37,5°C. O cung lidu ching
ngtra virut, virut EV71 bd me ban dAu tao ra CPE hoan toan trong cac t& bio Vero trong
vong 5 ngdy & nhiét do G bang 39,5°C. Tuy nhién, todn bd ba virut EV71 bb me ban dau cb
ngudn gbc tir hai 14n cdy truyén dau tién trong cac té bao Vero dugc nudi cdy & 37,5°C
khong tao ra CPE trong cac té bao Vero & lidu ching ngira virut bang 10 MOI va nhiét d6 0
bang 28°C. Luu ¥ rang khong tao ra CPE sau khi xir Iy 1am mu & giai doan cudi trong vong
10 ngay nudi cdy & 28°C. Khong xdy ra qua trinh sao chép virut & céc té bao Vero di chung
ngtra khi nhudm céc té bao d3 tao hdn dich am tinh trong dich ndi nubi céy O giai doan cudi
ctia 10 ngdy nudi cdy bang cach sir dung khang thé don dong phat hién khang EV71 thuong
mai bang thir nghiém mién dich phat huynh quang khéong truc tiép.

Sau hon 90 14n cdy truyén & nhiét do G gidm tir tir, toan bd ba ching EV71 da xt
1y c6 thé tao ra CPE hoan toan trong cic té bao Vero trong vong 3 ngay ching ngira & lidu
ching ngtra virut <5 MOI va nhiét d6 u 28°C. Céc ching virut dugc xur ly tiép o nhiét do u
28°C cho dén khi 14n xtr 1y thtr 100. O 14n cdy truyén thi 100, cac ching virut ¢6 ngudn gbc
tr EV71 ban dau dugc tach ta tir dich 1ong trong khoang miéng, mo thén n3o va mau phan
ctia bénh nhan dugc ky hiéu 1an luot 13 EV71:TLL, EV71:TLLa va EV71:TLLB. O tha
nghiém nhay nhiét, toan bd ba ching dugc lam thich nghi véi diéu kién lanh gay ra CPE
hoan toan trong cac t& bao Vero trong vong 2 ngay & nhiét d6 1 28°C bang c4ch sir dung lidu
chiing ngira virut bang 10 MOI nhung 4 ngay dat dugc CPE hoan toan & nhiét do u 37°C. O
nhiét do 1 39,5°C, khong tao ra CPE dbi vdi toan bd ba ching sau khi 10 ngay nudi cay. Tuy
nhién, EV71:TLL tao ra CPE 2+ & ngay nudi cdy thi 10 sau khi xtr Iy 1am mu vao binh cau
chtta c4c té bao Vero méi pha ché duoc 1 & 39,5°C. Khong tao ra CPE ddi v6i EV71:TLLa.
va EV71:TLLP ngay ca sau hai 1in xir ly Jam mu trong binh cu chira cac té bao Vero méi
pha ché duge 0 & 39,5°C. Khong c6 cac té bao tao huyén phii thu hoach tir dich ndi trén bé

mit nudi cdy, bao gdm cac dich ndi lay tir cac lan cdy truyén lam mu, duoc u voi
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EV71:TLLo hoic EV71:TLLP & giai doan cudi ctia 10 ngay nudi ciy dé thu dugc khang thé
don dong phat hién EV71 nhuém mién dich huynh quang duong tinh. Khoang 1% céc té bao
da tao huyén phu dugc thu hoach tir dich ndi trén bé mit nuoi céy duoc u béng EV71.TLL
dé nhudém duong tinh ma khong tao ra CPE sau 10 ngdy nudi céy.

Nhiét do a béng 28°C va 37°C dugc st dung dé thu nghiém néng dd sao chép
virut cia ba ching dugc 1am thich nghi véi diéu kién lanh v thir nghiém dugc 13p lai it nhét
4 14n. Ndng d6 cua EV71:TLL bang 1 X10® CCIDsy/ml va 2 dén 3 X107 CCIDsy/ml khi m6i
trudng nudi cdy duoc didu chinh duge 1 14n lugt & 28°C va 37°C. EV71:TLLa tao ra ndng
dd virut béng 1 X10® CCIDsy/ml & nhiét do 0 bang 28°C va ndng do nam trong khoang tir 1
dén 2 X10%>°¢ CCIDsy/ml & 37°C. EV71:TLLP tao ra ndng d6 nim trong khoang tir 2 dén 5
X10® CCIDsy/ml & nhiét d6 1 bing 28°C va ndng d6 bang 1 X107 CCIDsy/ml & 37°C.

Do 4n dinh vé kha ning dugc 1am thich nghi véi didu kién lanh ctia EV71:TLLa
va EV71:TLLP dugc dénh gia bing cach xtr Iy ca hai ching virut trong 20 1an cdy truyén
khac trong céc t& bao Vero & nhiét d6 0 bang 28°C va lidu chung ngira virut bang 10 MOI
sau 20 14n cdy truyén b6 sung, EV71:TLLa tao ra CPE hoan toan trong cac té bao dugc 1 &
28°C trong vong 2 ngay PI nhung khong gdy ra CPE trong cac té bao duogc 1 & 37°C ngay ca
sau 2 1an cdy truyén 1am mu. Can hru ¥ ring kha ning @& dat dugc ndng do virut bang 1
X10® CCIDsy/ml & nhiét do u bing 28°C. EV71:TLLP duy tri duge kiéu hinh duge 1am thich
nghi v6i diu kién lanh tuong tu vé& mit dong hoc phat trién va nong do6 virut & ca hai nhiét
do6 0 bing 28°C va 37°C sau 20 1an ciy truyén bd sung. Do 6n dinh vé kha niang dugc 1am
thich nghi vé6i diéu kién lanh cia EV71:TLLP duogc danh gi4 tiép bing cach x 1y nhiéu hon
20 14n cdy truyén khac (40 1an cdy truyén b sung tir 1an cAy truyén thtr 100) trong cac didu
kién nudi cdy twong tu va nhan thiy ring van duy tri kiéu hinh nhay nhiét dugc 1am thich
nghi v6i diéu kién lanh tuong tu.

Danh gia ngugc tir kidu hinh nhay nhiét dugc 1am thich nghi véi diéu kién lanh
duge thuc hién trén EV71:TLLBP20 14n luot bang 6 1an ciy truyén virut trong céc té bao
Vero dugc i & 37°C & mbi CPE hoan toan. Dic tinh phét trién cia virut c6 ngudn gde tir mdi
moi truong nudi cdy tuong g duge i & 37°C v& mat phat trién dong hoc va ndng do virut &
nhiét d6 0 bing 28°C, 37°C va 39,5°C dugc thé hién trén Bang 1. Virut khong én dinh dé tao
ra cac hat nhiém bénh nhin thiy dugc (khong c6 céc té bao nhuém mién dich huynh quang
duong tinh) trong céc té bao Vero & nhiét d u 39,5°C sau 3 quy trinh lan luot trong cac té
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bao dugce 1 & 37°C va khong c6 kha ning tao ra CPE hoan toan ¢ moi trudng nudi cay t€ bao

& nhiét do 1 bang 39,5°C & 1an ciy truyén lap lai thi 6.

Bang 1

Pénh gia nguogc tir kidu hinh nhay nhiét duge lam thich nghi véi diéu kién lanh cta
EV71:TLLBP20 14n luot sau 6 14n cdy truyén céc té bao Vero duge u & 37°C.

Dich cé‘iy virut

S6 ngay dé dat dwoc tac dong gy bénh té

Nong d virut

bao (CPE) hoan toan trong CCIDsy/ml
28°C  37°C 39,5°C 28°C 37°C
EV71:TLLBP20 2 4 Ngay thtr 10: Khong taora 2,1 X10® 1 X10’
CPE
TLLBP20 (37°C-P1) 4 4 Ngay tha 10: Khong taora 1,7 X10® 3,2
CPE X10°
TLLB P20(37°C-P2) 3 4 Mot s6 t& bao chét ngay 4,6 X10" 2,1
thi 8 (IFA: -ve) X107
TLLBP20 (37°C-P3) 3 2 Mot sb té bao chét ngay 1,7 X10° 3,1
thir 5 (IFA: -ve) X107
TLLBP20 (37°C-P4) 3 2 Ngaytht 10: 1+ CPE (IFA: 3,1 X107 4,6
+ve) X107
TLLPB P20(37°C-P5) 3 2 Ngay tht 10: 2+ CPE (IFA: 1 X10’ 3,1
+ve) X10’
TLLBP20 (37°C-P6) 3 2 Ngay thir 10: 2+ CPE (IFA:

+ve)

Dic tinh phat trién va ndng d9 cta virut & mdi 1an cay truyén duge nudi ciy hodc dugc

chuén do trong cac té bao Vero & nhiét d6 1 bang 28°C, 37 C va 39,5°C.

P1: Lan cdy truyén 1

IFA: Thir nghiém mién dich phat huynh quang khong truc tiép

Cac bd gen diy du cia EV71:TLLo va EV71:TLLB, cic chﬁng tuong Ung cua
ching sau 20 1an cdy truyén bd sung (EV71:TLLaP20 va EV71:TLLAP20) va cac kiéu

hoang bd me ban dau dugc tao trinh tu va phan tich. Trinh tu nucleotit dbi voi

EV71:TLLoP20 duogc néu trong SEQ ID NO:6. Trinh tu nucleotit d6i véi EV71:TLLBP20

duoc néu trong SEQ ID NO:7. Su thay ddi v& s6 & mdi doan gen cla ching nim gitta
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EV71:TLLa, EV71:TLLaP20 v kidu hoang bd me ban ddu dugc thé hién trén Bang 2. Su
thay dbi v& sé nucleotit gitra kiéu hoang bd me ban dau, EV71:TLLB, EV71:TLLBP20 va
EV71:TLLBP40 (40 14n cdy truyén bd sung) dugc th8 hién trén Bang 3. Céc bd gen diy du
clia c4c ching virut cé ngudn gbc tlir nghién ctru dao nhay nhiét bang 6 14n cdy truyén lan
luot & nhiét d0 4 37°C ciing dugc tao trinh tu va su thay dbi v& sb nucleotit -dbi voi

EV71:TLLBP20 dugc thé hién trén Bang 4.

Bang 2
Sé nucleotit (NT) va cac dot bién axit amin (AA) twong Ung
x4y ra trong mdi doan gen cua EV71:TLLa va EV71:TLLaP20

so v4i bd gen day du cha virut bo me kiéu hoang ban dau cua ching.

Vi tri gen ciia virut/Protein EV71:TLLa EV71:TLLaP20
NT AA NT AA
5’-UTR “dang co ba
18”
(1-747) IRES 1 2
P1 VP4 2 1 3 1
(748-3333) VP2 2 2 2 2
VP3 2 2 3 3
VP1 2 2 4 3
P2 2A 2 2 4 3
(3334-5067) 2B 1 1
2C 2 1 2 1
P3 - 3A 1 1
(5068-7326) 3B
3C 1 1 1 1
3D 3 1 3 1

3.UTR
(7327-7412)
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Tong 18 12 26 16

Bang 3
S6 nucleotit (NT) va cac dot bién axit amin (AA) twong tng
x4y ra trong mdi doan gen ciia EV71:TLLB, EV71:TLLBP20 va

EV71:TLLBP40 so v6i bd gen cua virut bd me kiéu hoang ban dau ctia ching.

Vi tri gen cta virut/Protein EV71:TLLB EV71:TLLBP20 EV71:TLLBP40

NT AA NT AA NT AA

5’-UTR “dang co ba 2 1 2
187
(1-746) IRES 2 2 3
P1 VP4 1
(747-3332) VP2 4
VP3 2 2 2 2
VP1 8 8
P2 2A 4 2 4 2 4 2
(3333-5066) 2B 1 1 1 1 1 1
2C 2 3 3
P3 3A 1 1 1 1 1 1
(5067-7325) 3B
3C
3D
3>-UTR 1 1 1

(7326-7411)

Téng 32 18 31 18 34 18
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Vidu3
Két qua nghién ctru trén khi d6i v6i ching Enterovirut 71 (EV71:TLLBP20) nhay nhiét dugc
1am thich nghi v6i diéu kién lanh cia ngudi

Phdt hién 1am sang: Viéc quan sat tong thé vé tinh trang 14m sang va do nhiét do
co thé cta khi nghién ctru duge thuc hién hai 1an hing ngay, budi sang va budi t8i. Trong
ban mo ta ndy, toan bd khi dugc hoat dong va cho dn binh thudng. Khdng cé con khi nao bi
khidm khuyét than kinh cuc bd khong d& phat hién bét ky, nhu yéu chi, run hogc vin dong
khong binh thudng. Khong ¢6 con khi nao ngoai trir mdt con khi (2247M) da cho dung lidu
tinh mach 1 X10® CCIDsy/ml bi sbt tang 1n so véi muc thp (39,3°C) vao ngdy thit 3 sau khi
cdy virut. Khong c6 con khi ndo bi gidm cén & thoi diém chung bi dem giét trong tinh trang
hén mé sau.

M6 xéc khdm nghiém va phat hién mé bénh hoc: Khong cb tén thuong sau khi chét
& tht ca cac khi & thoi diém md xé4c. Khong c6 phat hién vé mé bénh hoc khong binh thudng
& tit ca cac mb cua khi dugc thu gom dé kiém tra m6 bénh hoc.

Nghién ctru virut: Quéa trinh phén 14p virut dugc thuc hién & huyet tuong cua khi,
PBMC, mau phén va tAt ca cdc mo d3 dugce khadm nghiém béng c4ch str dung cac t& bao Vero
& nhiét do G bang 28°C va 37°C. Virut duogc phan 1ap tir mau bét ky trong sd cic mau cia
khi mic du xtr ly lam mu sau khi 10 ngay nudi cdy. Mot lan cdy truyén lam mu bd sung
trong cac té bao Vero duoc thuc hién trén huyét tuong, mau PBMC va md déng nhét dugc
thr nghiém duong tinh dbi v6i EV71 boi RT-PCR. Mic du khong phéan 14p duoc virut,
nhung khang nguyén cia EV71 dugc phat hién ¢ mot vai PBMC cé ngudn gdc tir mau di
heparin héa ctia hai con khi, 2891F (d4 nhan 1 X107 CCIDsy EV71:TLLBP20) va 2890M (da
nhén 1 X10® CCIDs, EV71:TLLBP20), dugc thu gom vao ngay 4 PI bang thir nghiém mién
dich phat huynh quang khong truc tiép (Fig. 1a) bang céch sir dung cac khang thé don dong
thuong mai. Khang nguyén cta virut khong phat hién duoc & PBMC dugc liy tir méu da
heparin hoda cua khi duge thu gom vao ngay 8 PL

Trinh tu bd gen dic hi€u EV71 duoc phat hién & mAu huyét thanh ca toan bd cac
con khi dugc thu gom vao ngay tht 4 va ngay tha 8 PI bing RT-PCR. Trong sb cic md
khong phai noron, chi ¢ trinh tu bd gen ciia EV71 duoc phét hién ¢ 14 lach dong nhét ctia 2
con khi (2202F va 2891F) (Fig. 1b). Trinh tu b gen ctia EV71 khéng dugc phét hién & mo
bét k¥ trong s6 cac mb noron ddng nhét. Bo gen ctia EV71:TLLBP20 c6 mat trong mau
huyét thanh ctia hai con khi (2889M va 2890M) dugc thu gom vao ca ngay thir 4 va ngay

-32-



35547

thir 8 PI duoc tach ra va dugce tao trinh tu dﬁy du. Sé nucleotit (NT) va dét bién axit amin

(AA) tuong tmg hodc dang dao xay ra trong mdi doan gen cua cac chung virut c6 mit trong

huyét thanh so v6i bd gen cia EV71:TLLBP20 duoc thé hién trén Bang 5.

Bang 5

S6 nucleotit (NT) va dot bién axit amin (AA) twong ng
x4y ra trong mdi doan gen ctia EV71 c6 mit trong
mau huyét thanh cta hai con khi (2889M va 2890M) dugc thu gom vao ngdy thi 4
va ngay th 8 PI so vdi bo gen day du cia EV71:TLLBP20.

., . Khi (2889M) Khi (2890M)
Vi tri gen cia :
virut/Protein Ngay thir 4 Ngay thir 8 Ngay thir 4 Ngay thi 8
NT AA NT AA NT AA NT AA
5’-UTR Dang cé
bala
(1-746) IRES
P1 VP4
(747-3332) VP2
VP3
VP1 1 5 1(R) 6 I(R)
P2 2A 3 2 3 2 3 2 3 2
(3333- 2B
5066)
2C 2(1R) I(R) 1 1(R) I(R)
P3 3A
(5067- 3B
7325)
3C
3D I(R) I(R) I(R) 1(R) I(R) I(R) I(R) I(R)
3’-UTR
(7326~
7411)
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Total 7G3R) 4(2R) 5(1R) 3(IR) 10QR) 4(2R) 11(2R) 4(2R)

Ddp tmg mién dich thé dich & khi: Thir nghiém v& sy c6 mit ctia céc khang thé gan
két (IgM va IgG) trong huyét thanh ctia khi d3 nhan EV71:TLLBP20 tinh mach dugc thuc
hién bang thir nghiém mién dich phat huynh quang khéng truc tiép nhor sir dung céc té bao
d3 nhifm Vero da diu ché ¢ dinh 1am khang nguyén. Nong do cia IgM va IgG khéng
EV71 c6 mit trong méau cua hai con khi con lai (2889M va 2890M) dugc thu gom vao ngay
tht 14 PI, trude khi dung lidu 16n tuong dwong trong tinh mach, va ngay thr 30 PI (16 ngay

sau khi cdy virut lidu 16n) duoc thé hién trong Bang 6.

Bang 6
Nong dd cua cac khang thé gin két (IgM va IgG) cua con khi
sau khi nhan EV71:TLLBP20 tinh mach nhu dugc x4c dinh bfing thir nghiém mién dich
phat huynh quang khong truc tiép bing cach st dung cac té bao di nhiém Vero da didu ché
¢b dinh 1am khang nguyén.

Khi Nong d6 IgM Nong d6 IgG
Ngay the 14 PI  Ngay tht 30 PI  Ngay that 14 PI  Ngay th 30 PI
2889M 1:20 1:10 1:160 1:320
2890M 1:40 1:40 1:160 1:640

Nong d6 khang thé trung hoa trong miu huyét thanh ctia hai con khi (2889M va
2890M) duoc thu gom vao ngay thir 14 va ngay thtr 30 PI khang kidu di truyén A cua EV71
(BrCr), B3, B4, BS, C1 va C5 dugc x4c dinh béng thir nghiém vi trung hoa. Néng dd tuong
tmg ciia cac khang thé trung hoa ctia huyét thanh cta khi khang mdi kiéu di truyén trong sb

céc kiéu di truyén ciia EV71 dugc thé hién trén Bang 7.
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Bang 7
Ndng do ctia cac khang thé trung hoa khang nhiéu kiéu di truyén cia EV71 (A, B3, B4, BS,
C1 va C5) c6 mit & huyét twong ctia hai con khi sau khi nhan EV71 :TLLBPZO theo dudng
tinh mach nhu dugce xac dinh béng thir nghiém vi trung hoa.

. Khi

Kiéu di

truyén cia 2889M 2890M
EVT71
Ngay th 14 PI  Ngay tht 30 PI  Ngay thte 14 PI  Ngay thir 30 PI

A (BrCr) 1:20 1:40 1:40 1:80
B3 1:160 1:640 1:160 1:640
B4 1:160 1:640 1:160 1:320
B5 1:80 1:320 1:160 1:320-640
C1 1:40 1:160 1:40 1:160
C5 1:20 1:40 1:20 1:40

Vidu4

Nguyén liéu va phuong phép dé phat trién chiing Coxsackievirut A16 nhay nhiét dugc lam
thich nghi v&i diéu kién lanh cua nguoi

Nguyén liéu va phwong phdp: Céac té bao Vero (ATCC CCL-81) duoc duy tri béang
cach cdy truyén thong thuong trong moi truong Eagle cai bién Dulbecco (DMEM) c6 bd
sung 10% huyét thanh bao thai bé (FCS) dugc sir dung cho méi trudng nudi cdy virut, d3
dugc lam nhuoc doc, diéu chinh va danh gia tinh nhay nhiét cia coxsackievirut Al6.
Coxsackievirut A16 (CA16) bd me kidu hoang d& 1am nhuoc doc c6 ngudn gbe tir chét tiét
theo dudng miéng cua bénh nhén bi bénh tay chan miéng (HFMD). Virut duoc tinh ché dang
mang ngay theo k¥ thudt da mo ta trudc d6. Sau khi tinh ché mang, dung dich gbc chira virut
duoc goi 1a ching bd me kiéu hoang tuong tmg dugc didu ché theo hai 14n cdy truyén trong
céc té bao Vero & 37°C. Tét ca cac dung dich gbc chira virut va cac ching da xtr ly tuong
ung dugc bao quan trong tu lanh -80°C.

Té bao Vero mot 16p dong nhit trong DMEM méi pha ché chira 1% FCS dugc st
dung d& phi hop v&i CA16 kidu hoang ban ddu dé sao chép & nhiét do gidm tir tlr bat dau tir
nhiét d6 u thdp ban dau bang 34°C. Quy trinh cho virut 1an lugt vao mdi binh cau nudi ciy

méi chtra cac té bao Vero duge thuc hién & tac dong gdy bénh té bao (CPE) hoan toan. Virut
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duoc xur Iy & lidu gdy nhiém (MOI) cao hon bing 20 vé6i su thay dbi vé& nhiét d6 U giam
xubng tir tir va MOI duge giam xubng ndm trong khoang tir 5 dén 10 sau nhidu hon it nhét
ba 14n cdy truyéns sau khi né tao ra CPE hoan toan trong vong 3 ngay sau khi cdy virut. N6
duoc chuyén t6i nhiét do U giam tir tir tip theo sau nhidu hon it nhit ba 1an cdy truyén sau
khi n6 tao ra CPE hoan toan trong vong 3 ngdy sau khi cdy virut v6i litu MOI n3m trong
khoéng tir 5 d&n 10. Dich ndi trén bé mit nudi ciy cla mSi lan cdy truyén 1an Iuot duoc bao
quén trong ti lanh -80°C @ phén tich vao ngay tiép theo.

Piéu chinh néng dé virut: Nong d6 virut duge xac dinh biang thir nghiém vi diéu
chinh trong céc t& bio Vero theo phuong phép dugc mé ta trong Polio Laboratory Manual
2004 cta T6 chire Y té thé gidi kém theo su diéu chinh khong dang ké va néng do Virut duoc
tinh to4n bing 50% liéu nhifm nudi ciy t& bao (CCIDsy) trén mot millilit theo phuong phap
ctia Reed & Munch (1938). Tém lai, sau khi xir Iy bang thé tich trong duong cia cloform dé
phan tan cac hat virut két tu, dung dich pha lodng 10 1an ctia dich ndi trén bé mit chta virut
da 1am sach dugc tién hanh trong DMEM chtta 1% FCS. Té bao Vero mét 16p (104 té bao
trén mot 18) trong dia nuéi cdy md day biang 96 16 dugc ching ngira bang 100 pl dung dich
pha loéing ctia mdi dung dich gbc chira virut va dugc 1 trong méi trudng chira 5% CO, & mdi
nhiét d6 1 twong tmg trong 5 ngay trudc khi sy quan sat vé su c6 mit ctia CPE.

Thir nghiém nhay nhiét: Hai phuong phap duoc sit dung dé dénh gia dic tinh phat
trién cua ching virut dudc lam thich nghi v&i diéu kién lanh trong cac té bao Vero & nhiét do
11 bing 28°C, 37°C va 39,5°C. Phuong phap thir nhit d danh gi4 sd ngay can thiét d& ching
virut tao ra dugc CPE hoan todn & cac té bao di nhiém (sao chép dong hoc) va phuong phép
thr hai da danh gia néng dd cua chung virut trong cac té bao dugc u & mdi nhiét do thir
nghiém cu thé. Tém lai, & phuong phap thtr nhit, méi trudng phét trién ciia ba binh cau nudi
chy mo6 T-25 chira cic té bao Vero mot 16p dong nhét ¢6 d tudi nhu nhau dugc thay thé
bing méi trudng duy tri (DMEM kém theo 1% FCS). Sau d6, méi trudng trong mdi binh cau
duoc dé cin bing t6i nhiét do cu thé cin duogc thir nghiém bing cach dit vao cac thiét bi u
twrong tmg trong 1 gid va sau d6 duge U véi ching virut véi liéu 10 lidu gay nhiém (MOI).
Néu khong tao ra CPE & giai doan cudi trong 10 ngay nudi céy, dich ndi trén bé mat duoc
cho vao binh ciu chira t& bao Vero mot 16p méi pha ché va dugc u tuong tu trong 10 ngay
tiép. Khong xay ra qua trinh sao chép virut néu khong tao ra CPE sau lan ciy truyén thit hai.
Trong phuong phap thir hai, huyén phu chira t& bio Vero chira mat do 10* t& bao trén 100 pl

dugc tao mam két tinh vao mdi 16 cia ba dia méi truong nudi cay 96 16 va dugc u & 37°C
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trong mdi trudng chita 5% CO, Sau khi 10 gid 14, mdi dia nudi céy té bao sau d6 duoc tao
can bang t6i nhiét do cu thé can thir nghiém bing cch dat vao cac thiét bi & tuong ﬁng trong
1 gid. Sau d6, cac té bao trong mdi 15 dugc 0 véi 100 pl dung dich di pha losng 10 14n chira
ching virut truée khi duoc chuyén dén cac thiét bi i c¢6 nhiét d6 twong tmg va dugc U trong

5 ngay trudce khi sy quan sat su cé mét cua CPE.

Vidu5
Két qua vé& dic tinh cla virut trong cac té bao ciia ching Coxsackievirut A16 nhay nhiét
dugc lam thich nghi véi didu kién lanh cua ngudi

O 1an ciy truyén thtr 100, & nhiét ¢ giam tir tir 1, ching CA13 dugc 1am thich
nghi vé6i didu kién lanh ¢ kha ning tao ra CPE hoan toan trong céc té bao Vero trong vong
3 ngay chung ngira ¢ lidu ching ngira virut <5 MOI va nhiét d6 u bang 28°C nhung cn 4
ngdy dé tao ra dugc CPE hoan toan & nhiét d6 u 37°C. O nhiét d6 G 39,5°C, khong tao ra
CPE.

Nhiét d6 u 28°C va 37°C dugc sir dung dé thir nghiém v& ndng d6 sao chép virut
cua ching CA16 nhay nhiét dugc lam thich nghi véi diéu kién lanh. Néng dd cua chung
CA16 nhay nhiét dugc 1am thich nghi véi diéu kién lanh bang 1 X10® CCIDsy/ml va 1 X107
CCIDsy/ml khi cac dia nudi cdy da diéu chinh duoc U 14n luot & 28°C va 37°C.

Viéc sur dung thuédt nglt “mot” va cac thuat nglt tuong tu trong badn mo ta nay (dac
biét 13 trong phan yéu ciu bao ho dudi ddy) nén hiéu 13 bao ham ca sb it va sb nhiéu, trir khi
c¢6 chi din khéac & day hoic cé ndi dung dbi 1ap rd rang. Cac thuat ngit “bao gbm,” “c6,”
“bao gdm,” va “chtra” nén hiéu 13 cac thuét ngit c6 két thic mé (tire 13 c6 nghia “bao gém,
nhung khong chi gi6i han ¢,”) trir khi c¢6 chi dan khac. Viéc dé cp téi khoang tri s trong
ban md ta chi nhim muc dich dua ra cach vién dén riéng r& ngén gon dé chi mdi tri s6 déu
nim trong khoang nay, trir khi ¢6 chi din khac, va mdi tri s riéng 1& dugc dua vao ban mé
ta néu n6 dugc néu riéng r€ trong ban mo ta nay. Vi duy, néu @ cap dén khoang 10-15, thi
tirc 12 ciing d@ cép dén 11, 12, 13, va 14. T4t ca cac phuong phép néu trong ban mo ta cé thé
dugc thuc hién theo thi ty thich hop bét ky trir khi ¢6 chi dan khac hozc ¢6 ndi dung dbi lap
13 rang theo cach khac. Viée sir dung vi du bat k¥ va toan bd céac vi dy, hoic cach dién dat
duoc léy lam vi du (vi dy, “nhu”) néu trong ban md ta nay, chi nhdm muc dich minh hoa chi

tiét hon sang ché chir khong nhdm gi6i han pham vi ctia sang ché trir khi ¢6 chi din khéc.
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Céch di®n dat trong ban mo ta nay khong nén hiéu 13 chi dua ra yéu t6 khong bét budc nhur
mot yéu tdi can thiét dé thuc hién sang ché.

Can phai hiéu ring cac phuong phap va ché pham theo sang ché c6 thé duoc dua
ra & dang nhidu phuong 4n, chi c6 mot vai phuong 4n trong s6 chiing dugce bc 1 trong ban
md tad. Cac phuong an theo sang ché néu trong ban mo ta, bao gbm phuong 4n t6t nhat da
biét dbi véi céac tac gia sang ché dé thuc hién séng ché. Céc cai bién cta cac phuong 4n d6
c6 thé 13 hién nhién d6i v6i chuyén gia trong linh vuc k¥ thuat nay khi doc ban mo ta. Céc
tac gia sing ché mong mudn cac chuyén gia trong linh vuc ing dung céc cai bién nay mot
c4ch thich hop, va cac tac gia sang ché du dinh sang ché can dugc thuc hién theo cach khéac
s0 v6i cach néu trong ban mé ta. Do d6, sang ché bao gdm toan bd cac cai bién va cac dang
tuong duong cta déi tuong duge dé cap trong phan yéu cau bao ho kém theo ddy nhu dugc
cho phép boi luat thich hop. Ngoai ra, dang két hop bat ky cia cic nguyén t6 néu trén & tat
¢4 cac dang cai bién cua ching duoc bao ham trong sang ché trir khi ¢6 chi din khac hogc

theo cach khac ¢ ndi dung trdi nguge rd rang.

-38-



35547

Tai liéu tham khao
Alexander J P, Baden L, Pallansch M A, Anderson L J. Enterovirus 71 infection
and neurologic disease — United States, 1977-1991. J Infect Dis 1994; 169: 905-908.

Arita M, Shimizu H, Nagata N, Ami Y, Suzaki Y, Sata T, Iwasaki T, Miyamura T.
Temperature-sensitive mutants of enterovirus 71 show attenuation in cynomolgus monkeys.
J Gen Virol 2005; 86: 1391-401.

Arita M, Nagata N, Iwata N, Ami Y, Suzaki Y, Mizuta K, Iwasaki T, Sata T,
Wakita T, Shimizu H. An attenuated strain of enterovirus 71 belonging to genotype A

showed a broad spectrum of antigenicity with attenuated neurovirulence in Synomolgus
monkeys. J Virol 2007; 81(17): 9386-95.

Bible JM, Iturriza-Gomara M, Megson B, Brown D, Pantelidis P, Earl P, Bendig J,
Tong CYW. Molecular epidemiology of human entrovirus 71 in the United Kingdom from
1998 to 2006. J Clin Microbiol 2008; 46(10): 3192-200.

Blomberg J, Lycke E, Ahlfors K, Johnsson T, Wolontis S, von Ziepel G. New
enterovirus type associated with epidemic of aseptic meningitis and/or hand, foot, and mouth
disease. Lancet 1974; 2: 112.

Chang L Y, Huang Y C, Lin T Y. Fulminant neurogenic pulmonary oedema with
hand, foot and mouth disease. Lancet 1998; 352: 367-368.

Chen HL, Huang JY, Chu TW, Tsai TC, Hung CM, Lin CC, Liu FC, Wang LC,
Chen YJ, Lin MF, Chen CM. Expression of VP1 protein in the milk of transgenic mice: a

potential oral vaccine protects against enterovirus 71 infection. Vaccine 2008; 26(23): 2882-
0.

Chen CW, Lee YP, Wang YF, Yu CK. Formaldehyde-inactivated human
enterovirus 71 vaccine is compatible for co-immunization with a commercial pentavalent
vaccine. Vaccine 2011; 29(15): 2772-6.

Chinese Center for Disease Control and Prevention, and Office of the World
Health Organization in China. 2008. Report on the hand, foot and mouth disease outbreak in
Fuyang City, Anhui Province and the prevention and control in China. World Health
Organization, Beijing, China. http://www2.wpro.who.int/NR/rdonlyres/591D6A7B-FB15-
4E94-A1E9-1D3381847D60/0/HFMDCCDC20080515ENG.pdf

Chiu CH, Chu C, He CC, Lin TY. Protection of neonatal mice from lethal
enterovirus 71 infection by maternal immunization with attenuated Salmonella enterica
serovar Typhimurium expressing VP1 of enterovirus 71. Microbes Infect 2006; 8(7): 1671-
8.

Chomnaitree T, Menegus M A, Schervish-swierkosz E M, Schwalenstocker E.
Enterovirus 71 infection: a report of an outbreak with two cases of paralysis and a review of
the literature. Pediatrics 1982; 671: 489-493.

Coleman JR, Papamichail D, Skiena S, Futcher B, Wimmer E, Mueller S. Virus
attenuation by genome-scale changes in codon pair bias. Science 2008; 320: 1784-87. Doi:
10. 1126/science. 1155761

-30-



35547

Chumakov M, Voroshilova M, Shindarov L M, Lavrova I, Gracheva L, Koroleva
M, et al. Enterovirus 71 isolated from cases of epidemic poliomyelitis-like disease in
Bulgaria. Arch Virol 1979; 60: 329-340.

Chung YC, Ho MS, Wu JC, Chen WIJ, Huang JH, Chou ST, Hu YC.
Immunization with virus-like particles of enterovirus 71 elicits potent immune responses and
protects mice against lethal challenge. Vaccine 2008; 26(15): 1855-62.

Deibel R, Gross L L, Collins D N. Isolation of a new enterovirus. Proc Soc Exp
Biolo Med 1975; 148: 203-207.

Dougherty RM. Animal virus titration technique. In: Techniques in Experimental
Virology. Ed; Harris RJC. London and New York: Academic Press 1964;. Chapter 6; 169-
224,

Gilbert G L, Dickson K E, Water,st J, Kennett M L, Land S A, Sneddon M.
Outbreak of enterovirus 71 infection in Victoria, Australia, with a high incidence of
neurologic involvement. Pediatr Infect Dis 1988; 7: 484-488.

Hagiwara A, Tagaya I, Yoneyama T. Epidemic of hand, foot, and mouth disease
associated with enterovirus 71 infection. Intervirology 1978; 9: 60-63.

Hagiwara A, Yoneyama T, Hashimoto L. Isolation of a temperature-sensitive strain
of enterovirus 71 with reduced neurovirulence for monkeys. J Gen Virol 1982; 64: 499-502.

Hagiwara A, Yoneyama T, Hashimoto L. Isolation of a temperature-sensitive strain
of enterovirus 71 with reduced neurovirulence for menkeys. J Gen Virol 1983; 64: 499-502.

Hall T. BioEdit: a user-friendly biological sequence alignment editor and analysis
programme for Windows 95/98/NT. Nucleic Acids Symposium Research 1997; 41: 95-8.

Hashimoto I, and Hagiwara A. Comparative studies on the neurovirulence of
temperature-sensitive and temperature-resistant viruses of enterovirus 71 in monkeys. Acta
Neuropathol 1983; 60: 266-270.

Hayward J C, Gillespie S M, Kaplan K M, Packér R, Pallansch M, Plotkin S, et al.
Outbreak of poliomyelitis-like paralysis associated with enterovirus 71. Pediatr Infect Dis
1989; 8: 611-616.

Huygelen C. The concept of virus attenuation in the eighteenth and early
nineteenth centuries. Biologicals 1997; 25: 339-45.

Ishimaru Y, Nakano S, Yamaoka K, Takami S. Outbreaks of hand, foot, mouth
disease by enterovirus 71: high incidence of complication disorders of central nervous
system. Arch Dis Child 1980; 55: 583-588.

Kennett M, Birch C J, Lewis F A, Yung A P, Locarnin S A, Gust I D. Enterovirus
type 71 infection in Melbourne. Bull EHO 1974; 51: 609-615.

Kenney JL, Volk SM, Pandya J, Wang E, Liang X, Weaver SC. Stability of RNA
virus  attenuation approaches. Vaccine 2011; 29(12): 2230-4. Doi: 10.
1016/j.vaccine.2011.01.055

Lauring AS, Jones JO, Andino R. Rationalizing the development of live attenuated
virus vaccines. Nature Biotech 2010; 28(6): 573-9.

-40-



35547

Lee MS, and Chang LY. Development of enterovirus 71 vaccines. Expert Rev
Vaccines 2010; 9(2): 149-56.

Li Z, Yu M, Zhang H, Wang HY, Wang LF. Improved rapid amplification of
cDNA ends (RACE) for mapping both the 5” and 3’ terminal sequences of paramyxovirus
genomes. J Virol Methods 2005; 130: 154-6.

Liu C C, Tseng HW, Wang S M, Wang J R, Su I J. An outbreak of enteovirus 71
infection in Taiwan, 1998: epidemiologic and clinical manifestations. J Clin Virol 2000; 17:
23-30.

Lum L C S, Lam S K, Wong K T, Chua K B, Goh A Y T. Neurologic pulmonary
oedema and enterovirus 71 encephalomyelitis. Lancet 1998a; 352: 1391.

Lum L C S, Wong K T, Lam S K, Chua K B, Goh A Y T, Lim W L, Ong B B,
AbuBakar S, Lambert M. Fatal Enterovirus 71 encephalitis. J Pediatr 1998b; 133: 795-798.

Melnick J L. Enteroviruses: Polioviruses, Coxsackieviruses, Echoviruses, and
Newer Enteroviruses. In: Fields B N, Knipe D M, Howley P M, et al. (3™ ed). Fields
Virology. Philadelphia. Lippincott-Raven, 1996: 655-712.

Nagy G, Takatsy S, Kukan E, Milialy I, Domok I. Virological diagnosis of
enterovirus type 71 infections: experiences gained during an epidemic of acute CNS diseases
in Hungary in 1978. Arch Virol 1982; 71: 217-227.

Ong KC, Devi S, Cardosa MJ, wong KT. Formaldehyde-inactivated whole-virus
vaccine protects a murine model of enterovirus 71 encephalomyelitis against disease. J Virol
2010; 84(1): 661-5.

Reed LJ, and Muench H. A simple method of estimating fifty percent endpoints.
Am J Hyg 1938; 27: 493-7.

Rice P, Lonogden I, Bleasby A. EMBOSS: the European Molecular Biology Open
Software Suite. Trends Genetics 2000; 16(6): 276-7.

Richman DD, Murphy BR. The association of the temperature-sensitive phenotype
with viral attenuation in animals and humans: Implications for development and use of live
virus vaccines. Clin Infect Dis 1997; 1(3): 413-33.

Robinson HL. Viral attenuation by design. Nature Biotech 2008; 26: 1000-1001.
Doi:10.1038/nbt0908-1000

Samuda G M, Chang W K, Yeung C Y, Tang P S. Monoplegia caused by
enterovirus 71: an outbreak in Hong Kong. Pediatr Infect Dis 1987; 6: 206-208.

Schmidt N J, Lennette E H, Ho H H. An apparently new enterovirus isolated from
patients with disease of the central nervous system. J Infect Dis 1974; 129: 304-309.

Shindarov L M, Chumakov M P, Voroshilova M K, Bojinov S, Vasilenko S M,
Jordanov I, et al. Epidemiological, clinical and pathomorphological characteristics of
epidemic poliomyelitis-like disease caused by enterovirus 71. J Hyg Epid Microbiol Immun
1979; 3: 284-295.

Tagaya I, Takayama R, Hagiwara A. A large scale epidemic of hand, foot, mouth
disease associated with enterovirus 71 infection in Japan in 1978. Jpn J Med Sci Biol 1981;
34:191-196.

-41-



35547

Tung WS, Bakar SA, Sekawi Z, Rosli R. DNA vaccine constructs against
enterovirus 71 elicit immune response in mice. Genet Vaccines Ther 2007; 5:6.

Wang I R, Tsai HP, Chen P F, Lai Y J, Yan J J, Kiang D, et al. An outbreak of
enteovirus 71 infection in Taiwan, 1998. II. Laboratory diagnosis and genetic analysis. J
Clin Virol 2000; 17: 91-99.

Wu CN, Lin YC, Fann C, Liao NS, Shih SR, Ho MS. Protection against lethal
enterovirus 71 infection in newborn mice by passive immunization with subunit VP1
vaccines and inactivated virus. Vaccine 2001; 20(5-6): 895-904.

Yan J J, Wang J R, Liu C C, Yang H B, Su I J. An outbreak of enterovirus 71
infection in Taiwan 1998: A comprehensive pathological, virological, and molecular study
on a case of fulminant encephalitis. J Clin Virol 2000; 17: 13-22.

Yang F, Zhng T, Hu Y, Wang X, Du J, Li Y Sun S, Sun X, Li Z, Jin Q. Survey of
enterovirus infections from hand, foot and mouth disease outbreak in China, 2009. Virology
J2011; 8:508. http://www.virologyj.com/content/8/1/508.

Zeng M, El Khatib NF, Tu S, Ren P, Xu S, Zhu Q, Mo X, Pu D, Wang X,
Altmeyer R. Seroepidemiology of enterovirus 71 infection prior to the 2011 season in
children in Shanghai. J Clin Virol 2012; 53(4): 285-9.

Zhang D, Lu J, Lu J. Enterovirus 71 vaccine: close but still far. Int J Infect Dis
2010; 14(9): €739-43.

-42-



10.

11

35547

Yéu cau bao ho

Chung Enterovirut 71 nhay nhiét duoc lam thich nghi véi diéu kién lanh 1a chung
EV71:TLLBP20 duoc ndp luu tai Trung tdm luu giir gidng nudi cdy Hoa Ky vé6i S6 higu
luu gitt PTA-13285 hodc ching EV71:TLLaP20 dugc ndp luu tai Trung tdm luu giflt
gibng nuéi ciy Hoa Ky v6i S6 hidu luu gitt PTA-13284.

Ché phim chtra chung Enterovirut 71 nhay nhiét dwoc lam thich nghi véi diéu kién lanh

theo diém 1.

Ché phim theo diém 2, trong d6 ché pham nay con chira chit mang duoc dung.

Ché phim theo diém 2, trong d6 ché pham nay con chira chét bd tro.

Ché phém theo diém 3, trong d6 ché phdm nay con chira chit bd tro.

Ché phém theo diém 2, trong d6 ché pham nay dugc bao ché thanh vacxin.

Ché phim theo diém 3, trong d6 ché pham nay dugc bao ché thanh vacxin.

Ché pham theo diém 4, trong d6 ché phdm nay duoc bao ché thanh vacxin.

Ché phém theo diém 5, trong d6 ché pham nay dugc bao ché thanh vacxin.

Kit dé tao mién dich cho dbi tuong bang chung Enterovirut 71 nhay nhiét dugc lam thich
nghi véi diéu kién lanh, chira ching Enterovirut 71 nhay nhiét duoc lam thich nghi véi
didu kién lanh theo diém 1 hodc ché phdm theo diém bat ky trong s6 cac diém tir 2 dén 9,

chit mang duoc dung, va hudng dan st dung né.

Kit theo diém 10, trong d6 kit nay con c6 dung cu chuyén dung.
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13.

14.

35547

Phuong phap tao ra vacxin, bao gém budc st dung ching Enterovirut 71 nhay nhiét

duoc 1am thich nghi voi didu kién lanh theo diém 1.

Phuong phép tao ra vacxin, bao gdm budc sir dung axit nucleic ¢6 trinh tu nucleotit duge

néu trong SEQ ID NO:6 hoac SEQ ID NO:7.

Axit nucleic duge cdu thanh tir trinh tu nucleotit dugc néu trong SEQ ID NO:6 hoac
SEQ ID NO:7 ding dé phat trién vacxin.
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Fig.1b
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ttaaaacagc

ctacggaacc

acacaacact

tttccecegga
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cacttccccc

gtggctgege
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ctgcggagca

gaaccgacta

caattacaga

ttatatacct

ttatattaac

ctgtgggttg

tttgtgcgcecce

gatcaacagc
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acttcgagaa
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attgttacca
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cctatggggce
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atccagtggg

ccgtgtttece

tatagctatt

tttgtaccac

gtcaagcatg

35547

cagggcccac

cccttececccea

caccagctat

cacgcggttg

accattgaag

tcactgcaat

aacccatagg

cctceggcecce

tagtgtgtcg

ttttattctt

ggattggcca

taaccttaaa

ggctcacagg
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gtggcgctag

atttgcaact

gtcttgatca

aaggagaaag

ctgcagagtg
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acgctctaat

ctgaatgcgg

taatgggcaa
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tccggtgtge
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actgaagtgg

gtggcacaac

gttggttacg
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gcacacatgt

ttagtaatac
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tccggttatc

acaggcagtc

caccgatgac
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ggaggtcact

tacacctcct

tatctgggat

ccactacagg

tatctggtat

agcactagcg

attacagaca
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cctattacaa

actcaaggct

ggcgtctcag
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tcgggccaca

cacccttgta

gttcgactac

aattggggca

catgaaactg

ggtggcagat
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ccggcacagg
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aataatatga
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gctctatagg
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ctgaaattgg

ttaactcaca

taggagagat
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cttggcagac
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cgtttggaga

tgggcacttt

gaatatatat
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agatctccct
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acacaaacag

ctcggtgecga

gagagtgaag

caaagccaac
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agtagggcac

catcgactag

aatactagtg
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cctaagggta
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accgtggggt
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tggacagttt
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ttgtcaagtt

cttaccagtg

tcgagtatgg

catcaaagtc

cgtggatacc

ccggtgactc

cctgccagca

agttccagcg

gattgagaca

cttcagtagg

aaatggttat
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gactgatccc

gttttacgac
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aacctcgtct
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aagcactatc
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caaggtgtgt
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gattatgata

tgggcttgga

agtgcttcett

gtcgtactgc

gcaacttcag

ggaaagacag

ttgcacgttg

cagtcagctt

gataccaatc

tcttaaggtg

gatttgctga

ccgactacat

gggaagttga

taaagaacct

tggtcaccct

ttaaagccaa

ggctaaagaa

cattactacc

agtggttaat

ctccecgcgac

tgactgtcaa

ttctaaaccc

gcacctaatg

tcaacatggt

tgtgagggat

taaggggctc

agcccttagg

tattaagctg

cacagcaact

gacagcatcc

atttaatgat
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cttggaaagt

cgtcacctcg

ttattagtgt

acaggagtgt

agcctcatat

cttgcagtgg

gtagttggta

ctcttgtggt

ggtgacgcegt

aaccacctca

atttcagcgt

ttagccctga

attttaggta

atggcgagtg
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tcggccagca

ctactcagaa

cgtctaccac

actattgtaa

atgtggaagc

gccactctga

tagtgtccac

tagatgaaga

ttggaacagg

taggatctga

tagtaattgt

ttggttgtca

tccccatege

ctgccaaggg

gtctggggcc

tgactgggcg

cgctcagggce

ttccaagaga

tagcgagcat

gcccggegac

gggtggcaac

ggccatggag

cttcactgac

tggagcagtt

gatcaggagc

tggaagtcct

ccagaagcag

tttagaatgg

3360

3420

3480

3540

3600

3660

3780
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3900

3960

4020

4080

4140



atatccaata

aaggagaaag

acaaatttag

tcatacctcg

gtctatgttc

gaacctgtat

atcattgctc

cctgaccatt

aatcctgacg

ccaccaatgg

tccaccaacg

aggttttaca

ctagacgctg

tgcagcccac

aaattagcaa

cagaattttt

agcagtccgce

cccatttcetg

tagagaagag

gtctcatcat

gggccatagce

ttgacgggta

gcaaagacat

cttctctcga

ctagcaacat

tggattgcga

gacgggctgce

tagtgtgtgg

gttcattgac

aaccaatttg

tgcctcacaa

tcgcaagttce

aatgaacaac

tagaggctca

agacaagtat

Ccaaacagcaa

gtcattattt

agaaaaggga

tatagtgcct

cattgaggtg

taagctatgc

gaaagctatt
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tggctcaggg

aagcaattgc

gaggaccttg

caaccattat

tacatgcagt

ccaggcactg

cactctagtg

gtggttacag

tgccagatgg

gtttctttcg

acagtgtcag

acagactcat

tctgagaaca

caacttagag

agaagattgt

cactattaga

aagctatgtt

acgccacgga

tcaagagcaa

gaaagtccct

tgtactcact

ttatggatga

tgtccaccgt

catctaaatt

attctgacgc

acCaaaacaga

acaccgcaaa

acaggaagtc

tccagcagcet

gaaccagatc

tgggaatgtg

agctaagcga

acaccgtatt

tgcgaccggt

tccaccagac

tctgtgtcag

ggattttatc

tgttatcgca

cattcgtcgce

tttgggtaga

cttcaaacga

taaggtcagg

4200

4260

4320

4380

4440

4500

4620

4680

4740

4800

4860

4920
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tacagcgtgg

ggtaacacaa

cttgaggaga

gaagtgcgcc

gaacgacacc

gtctcactgg

gctcccaagce

cttgactttg

cattttacca

gggaagacta

gatgagcagg

agagatatca

atcaacacag

ttcttgaacc

acacagtggt

ttgaagcact

agccagcccc

aatactgtag

ttaatagagc

tgtacgttat

aaatgctcaa

ctctatcctt

tgttaggtgt

tttgggtgga

gcgttaattt

ccaagttcat

aacagatgcc

ttagtggaaa

ctctgaactt

attccaaggc

agacgctatt

ggagcaaggc

agtgctagtc

ttacaagctc

gaaacctgtc

actgagaagg

cagagatcgc

gcacaaactt

ggaactcaca

tccagagacc

atcaatgttt

gccaactcat
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attagagaat

ccacccaagt

ggcgatctcc

tggatcatcc

atgcaatcca

tttgcggggt

ctcegtacgg

aacatcaggc

ttagccgttc

gtgaacatcc

ttggtgacac

attagcggceg

gtcccagtgg

aggaccatga
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ataatagcag

tcaggccaat

tcgctagtgt

ctgaaactcc

tcactactgt

ttcaaggtgce

caacagtgca

aagtccaaac

tcccacggceca

ttgacgcaat

tagatactaa

ctagtgatgc

gggacgtcgt

tgtacaattt

atccgctatt

tagaatcagt

agatagcgag

caccaatgtt

ggtggcagtc

gtactctgga

gggtccgagt

agatcaaggg

ctcacagccc

tgagctggtg

tgaaaaattt

aactttagtg

gcagtacggg

ccctacaaaa

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820



gcaggacagt

ggcaacgggc

ggtgagatcc

actcgcacta

gcagttttaa

aagtatgtgg

tacgcgaatc

tgctatggca

agcgcccttg

atgaaattct

gagcttaggt

ttgaatgact

aaccctggca

ctaccgattc

gtggaggtgt

gccaagggtt

aatgggtgaa

agctggagcc

caagtaaaga

gcaatgtttt

aacttaaaca

ctgaaaacct

gcatcaagaa

atatggataa

ccctggataa

ctgtctacct

ctgtgactgg

tgctgectgg

ggtcacatca

ctgtgctggt

gcctaacaag

tagtgtattt

ccctagattg

acacgagccc

attggacata

ggaagcaata

aagagacatt

atacgggcta

aatcaagaaa

cagaatgact

ctcagcagtg

gtcactcttt
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gtcggtaaga

ttgaagagga

gaaactggta

catgatgtgt

gaggtcgact

gatgaagacg

aacactagca

gacctctgca

cttgacccca

gacctgccat

ggaaaatcac

tttgggcacc

ggttgcaacc

gcctttgact
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ttgttggcat

gttacttcgc

gactgaacat

ttgaaggtaa

ttgaacaagc

tgattcaagc

agatgagcat

ctagtgccgg

caaccaggga

actctaccta

gcttgataga

tttacgaggt

cggacgtgtt

actcaggata

tcacattggc

aagtgtgcag

caatggtcca

taaggaacca

cctgttttcc

tgccctcecac

ggaggaagcg

gtacccatac

tgtgtctaag

tgtgaaggat

ggctagtagc

gtttcatgcc

ttggagcaaa

tgatgctagt

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660



ctcagcccgg

gaggccgtgt

tactgtgtac

atcaacaaca

gagttgaaca

tgeccttgagt

tcaccctgtt

ccagaccacc

tccattcgat

ttggcatggc

ccagttggaa

ttgttttaat

agtgggggta
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tatggttcag

ccctaataga

ttggtggaat

tcatcattag

tggtggccta

tggctaagac

tcaatgaagt

aattcccatt

ggactaaaga

acaatggtaa

aagcgttggce

attacagctt

aatttgttat

ggctctagaa

agggatcaac

gccctecggga

aacccttttg

tggggacgat

tggcaaagag

aacatgggaa

cttaattcac

cgcgcgcaac

ggatgaatat

cattcctaat

aaagctgaac

aaccagaata
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gttgtgttac

cacacccacc

tgttctggta

atcaaaacct

gtgctggcta

tatggtttga

aatgctacct

cctacgatgc

acccaagatc

gagaagtttg

ttcgagaatc

cccactagaa

gcaaaaaaaa
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gggagattgg

atgtgtaccg

cttccatctt

ttaagggaat

gttacccctt

ccatgacacc

tcctgaagag

ccatgagaga

acgtgcgctc

tgagtgtaat

tgagaagaaa

atctggtecge

aaaaaaaa

gtattcagag

gaacaaaaca

taattcaatg

agacctggat

tcccecattgat

tgcagacaaa

aggattcttg

gatccgtgag

cctgtgtctg

tagatcagtt

ttggctcgaa

gttaatgact

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380
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<211>

<212> ADN

<213>

<400> 7

ttaaaacagc

ctacggaatc

cacaacactg

ttcceecggac

cggctaacta

acttcccceceg

tggctgcgct

gcgaagagtc

tgcggagcac

aaccgactac

aatcgcagaa

tatataccta

7437

Enterovirus 71,

ctgtgggttg

tttgtgcgcee

atcaacagca

tgagtatcaa

cttcgagaaa

tgtagatcag

ggcggcectge

tattgagcta

atgccctcaa

tttgggtgtc

ttgttaccat

tttgttggct

ching EV71:TLLbetaP20

cacccactca

tgttttacaa

ggcatggcgce

tagactgctc

cctagtagca

gtcgatgagt

ctatggggca

gttagtagtc

cccagagggt

cgtgtttect

atagctattg

ttgtaccatt

35547

cagggcccac

ccccecececceccaa

accagccatg

acgcggttga

ccattgaaac

cactgcaatc

acccatagga

ctccggcececc

agtgtgtcgt

tttattctta

gattggccat

aaccttaaaa

-58-

gtggcgctag

tttgcaactt

tcttgatcaa

aggagaaagc

tgcggagtgt

cccacgggcg

cgctctaatg

tgaatgcggce

aacgggcaac

cattggctgc

ccggtgtgceca

tctataacta

cactctgatt

agaagcaata

gcacttctgt

gtccgttatc

ttcgctcggce

accgtggcag

tggacatggt

taatcctaac

tctgcagcgg

ctatggtgac

atagagctat

ccctcecaactt

60

120

180

240

300

360

420

480

540

600

660

720



tgtattaact

cccacgagaa

attacaaaga

agtttgctaa

ccgctgaagce

ttactacaca

ctgatgacga

tttatacatt

ctgatgtatt

gatcagggtt

tagtcgctat

acagccaccc

cgtacgtgcect

ttaatctgcg

ctcaatacag

ctccaattca

ctcctatgcect

ccctgttaag

ttgtggttat

ggaggcggcea

tgctacagcg

ggacaccaaa

gactgagacc

ttgcattcat

tcttccagag

tccttacaaa

tgatgctggg

gaccaataac

tcaaacatgg

gctacggaag

gcaacagcag

gatattttca

agtgatcgcg

aacatcatag

gtggataaac

ctgtgggaaa

ggagtctttg

gtgcaatgta

tatgttatag

caaacacaac

attcctatat

tgtgccacga

35547

gctcacaagt

gctctaccat

gcaaacagag

ctgaaatggc

tggcacaact

tcggttatgg

caacgcgccc

aatcatctaa

gccagaacgc

atgctagcaa

ggacagtggc

ctggcgctga

cacaactgac

taatagtgcc

-5O-

gtctactcag

taattacact

cctcaaacaa

tgcgccactg

caccattgga

tgagtggccc

agatgtgtca

ggggtggtat

acagtttcac

gttccatcaa

aggcggcaca

tggttttgag

agtgtgcccc

atatatgaac

cgatccggct

accatcaact

gaccctgata

aagtctccat

aactccacca

tcatattgct

gtgaataggt

tggaagtttc

tatttatata

ggagcgctgt

ggtacagagg

ctgcagcacc

catcaatgga

acactgcctt

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



tcgactctgce

attttgacca

ctgagtttge

gaacaaatca

accccactcecce

tggagactat

tacgatttcc

accctggaag

cccagtggtce

gtaaaatgct

caatgctggg

taccatggat

ataccacagg

CcCaacacagc

ccttaaccat

aggggcaact

aggtctcaga

atttttgacc

atgtattcgce

tcttgaggtt

agtgtctgcg

ggacggtcca

aggatcactg

catagcctat

cacgcatgtt

cagtaacacc

actggtcagt

ttacataata

tgcaattttg

ccagttatcc

caggcagtca

accgatgacg

atacccggtg

aacaacgtac

caagcgggga

tggcaatcaa

gaggtcactt

acacctcctg

atctgggatt

cactacagag

atctggtatc

gcactagcgg

35547

ggctgttggt

ctattacaat

ctcaaggctt

gcgtctcagc

aagtcagaaa

ccaccaatga

aaggtgaatt

caatgctggg

ttatgtttac

gtggcccctt

ttgggttaca

cgcatgcccg

aaacaaacta

cagcccagaa

-60-

agtgcccatt
cactctagct
ccctactgag
acccattcta
cctgcttgag
taccagtttg
gtgtgccgtg
ccagctgtgt
cgggtctttt
acctaaagac
atcatctgtc
ggacggagtg
cgtagttcca

gaattttacc

agcccattag

ccaatgtgct

CCaaaaccag

ccaaatttcc

ttgtgtcaag

atggaaaggc

tttagggccg

ggatactaca

atggccacgg

cgggctacag

acccttgtga

ttcgattact

attggggcac

atgaaactgt

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400



gcaaagacac

tgatcgagag

ccacaggtca

tccaagctgce

ggtgcgttct

caggtttggt

tcaactggga

cctacatgcg

ttccacaatt

aatcacttgc

cagcacaggt

ggtaccctac

ataatatgat

tggttgtcag

tagtcacata

ctctatagga

aaacacacag

tgaaattggg

taactcacac

aggggagata

tatagacata

ctttgatgceg

tctccagtat

ttggcaaaca

ctcagttcca

gtttggagaa

gggcactttc

aatatatatg

ttacagacag

aatagtgtga

gtgagcagcc

gcatcgtcaa

agcacagcag

gatctccctce

actggttacg

gaattcactt

atgtttgttc

gccacaaacc

ttcatgtcac

cataaacagg

tcggtgcgga

agaatgaaac

35547

cctccattca

gtagagcact

accgactaga

atactagtga

aaaccacctt

ttaagagcat

cacagatgcg

ttgttgcgtg

cceccectggtge

cctcaatttt

ccgcgagcgce

agaaagacct

ctgtggggtc

atgtcagggc

-61-

gggagatagg

tacccaggcecc

cactggcgaa

tgagagtatg

ggatagcttc

tactaatctg

caggaaagtg

cactcccacc

tcccaaacca

tgtcaagttg

ttaccagtgg

tgagtatgga

agcaaagtcc

atggatacct

gtggcagatg

ctgccggceac

gttccagcgce

attgaaacac

ttcagtaggg

aatggttatg

gagttgttca

ggcgaggttg

gaatctagag

actgatcccc

ttttacgacg

gcgtgtccta

aagtaccctc

cgtccgatgce

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240



gcaaccaaaa

ccggcactag

tctacgtggg

attccgtctg

gtgatacaat

agcactatcc

accctgctag

gtggtggcat

ggcttgttgg

agggtgtgtc

cagtttccag

agaagatcct

attatgacat

gggcatggat

ctacttgttc

ccgtaatacc

caacttcaga

ggaggacagc

tgcacgttgt

agtcagcttc

ataccagtct

ccttaggtgce

ctttgcagat

cgactacatt

agaagttgag

aaagaatttg

ggtcactctc

taaagcaaaa

aaagccaatc

attactaccc

gtggttaatc

tccegegacce

gactgtcaaa

tctaaaccta

catctcatgc

cagcacggtg

gtcagggatc

aagggacttg

gctcttaaga

atcaaattaa

acagcaactt

acagcttcca

35547

cgaactacgc

ttggaaagtt

gtcacctcge

tactagtgtc

caggagtgta

gcctcactta

ttgcggcggg

ttgtcggcat

tcctatggtt

gtgatgcgtt

gccaccttat

tctctgettt

tagctctgat

ttctaggcat

-62-

tggcaactcc

tggccagcaa

tactcataat

gtctactact

ctattgtaac

tgtggaagct

tcattctgaa

tgtgtccact

ggatgaagaa

tggaactggc

tgggtctgaa

agtcatcgtg

agggtgccac

ccctattgece

attaaaccga

tctggggcca

gactgggcga

gcccagggct

tctaagagaa

agcgagtatt

ccaggagatt

ggtggcaacg

gcaatggagc

ttcaccgatg

ggagttgtcg

attaggagtg

ggtagtccct

cagaagcaaa

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080



gtgcgtcctg

tctccagtaa

gggagaaggt

caaatctaga

cgtacctagce

tctatgettt

aacctgtatg

tcattgctcg

cggaccactt

accctgacgg

caccaatggc

ctactaattc

ggttctatat

tagatgctgg

gcttaaaaaa

gattagtaaa

ggagtttctg

gcagtctgct

tcacttctge

ggagaaaaga

tcttattatt

ggcaatagca

tgatggatac

caaagatatg

ttccectagaa

cagcaacatc

ggattgtgat

gcgagccgcec

tttaacgata

ttcatcgatt

aacaacttaa

gcttcacaag

cgcaaattcc

atgaacaact

aggggttctc

gacaagtatc

aaacagcagg

tcattgttct

gagaaaggag

atagtaccaa

atcgaagtca

aaattgtgct

35547

tggccaacgc

ggctcaaaga

aacagttgcc

aaaatctcga

aaccactgta

acatgcagtt

cgggcaccgg

actcaagtgt

tggtcacggt

gccagatggt

tttctttcac

cagtgtctga

cggattcata

ctgagaataa

-63-

cgccaagggg

gaaaatcata

gttgctggag

agccatgttc

cgctacagaa

caagagcaaa

gaaatcacta

gtactcactc

catggatgac

gtccacagtg

atctaaattt

ttctgatgca

caaaacggac

cacagcaaat

ttagagtgga

ccagcggcta

aatcagatct

ggaaatgtgt

gccaaaaggg

caccgaattg

gcaactggca

ccaccagacc

ttatgtcaga

gatttcatcc

gtcattgcat

attcgccgta

ttgggtaggt

ttcaagcgtt

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920



gtagcccact

acagtgtgga

gtaacacaat

ttgaagaaaa

aggtacgcca

aacggcacct

tttcactggt

ctcccaagca

tcgatttcge

attttaccat

gcaaaacaat

atgaacaagg

gagacattac

tcaacacaga

agtgtgtggg

cacggtggtt

tgaagcacta

gccagcccca

gtactgtaga

caacagagct

gtacgtcatc

gatactcaag

tctgtctcta

gctgggtgtc

ctgggtagag

ggtcaatttg

taagttcatc

gcacatgccc

aaggccattc

tctgagctca

ttccaaggtc

gacgccatta

gatcaaggtt

gtgctagtca

tacaagctct

aaacccgttc

ctaaggagga

agggaccgtt

cacaaactcg

gagctaaccc

ccggagagca

tcaatgtttg

35547

agctgagaga
taagggaata
cgcctaagtt
gtgaccttct
ggatcattcc
tgcaatccat
tcgctggatt
tccgcacggce
atatcaggca
tggctgttct
taaacattct
taatcaccct

tcagcactgce

tgceggtggg

tagaaagtcc

caacaacagg

taaacccata

tgctagtgtg

agagactcct

cactacagtt

ccaaggcgcg

aacagtgcag

agtgcaaaca

tccacgcecac

ggacgctgtt

tgacactaat

aagcgatgct

ggacgttgtg

aaggtcaggt

tctgctatcg

aggattagtc

gatagcgagg

acaaatgttg

gtggcagtcg

tactctggtg

ggtccaagtc

gatcaaggac

tcccageccg

gaactggtgg

gagaaattca

accctagtga

caatatggtt

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760



ttctcaacct
cagggcagtg
.gtaacggcag
gagagatcca
ctcgcactaa
cagttctaca
agtacgtagg
acgcaaatca
gttacggcac
gtgctctagg
tgaaatttta
agctacgctc
taaatgattc

accctggaac

tagtggaaag

tggaggggtg

acaaggtttc

gtgggtcaag

gctcgaaccc

cagtaaagat

gaatacacta

gttgaaacag

tgagaacctt

aataaagaaa

tatggacaag

gatagataag

tgtgtacctt

tgtgaccggt

ccaacccacc

gtgacatcag

tgtgcgggac

cccaataaag

agtgtatttc

cccegecteg

tatgagcctg

ctggacattg

gaggccattg

agagacatcc

tatggcttgg

atcaagaaag

aggatgactt

tcagccgtgg

35547

gtaccatgat

ttggaaaggt

ttaagaggag

aaactgggag

atgatgtttt

aggtggattt

atgattacat

acacctccceca

atcttcacac

tagattctac

acctacccta

ggaagtctcg

ttgggcacct

gatgcaatcc

-65-

gtacaacttt

cattggtata

ctatttcgcc

actcaacatc

tgagggaaac

tgagcaggct

taaggaggca

gatgagcatg

tagtgcaggt

tactagggat

ctccacctat

tttgattgaa

ttatgaaacc

ggatacattc

cccaccaagg

cacataggtg

agcgagcaag

aatgggccaa

aaggagccag

ttgttctcca

gctcttcact

gaggaagcct

tacccataca

gtgagcaaga

gtcaaggatg

gccagcagct

ttccatgcaa

tggagtaaac

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600



tacccatctt

ttagccctgt

aagcagtttc

actgtgtgct

tcaataacat

agctcaacat

gcttggagtt

ccccatgett

ccgatgaaca

ccatacggtg

tggcatggca

cagtaggaaa

tattttagag

gtgggggtaa

actccctggce

ctggttcagg

acttgttgag

tggtggcatg

tattattaga

ggttgectat

ggcaagaaca

caatgaagtc

atttccattc

gaccaaggac

caatggtaaa

agtattggct

gttaagtata

atttgttatt

tcactctttg

gcattagaat

gggatcaatc

ccctetggtt

gcactgctca

ggggatgatg

ggcaaggagt

aattgggata

cttatccacc

gcgcgaaata

caggaatatg

attccaaatt

tacctcaacc

accagaatag

35547

ctttcgacta

tagttcttag

acacgcacca

gctcaggaac

tcaaaacgtt

tgcttgccag

acggtttaac

acgcaacctt

ctaccatgcc

cccaagatca

aaaagtttgt

atgagaatct

ccaccaggaa

Caaaaaaaaa

-66-

ttcaggatat

ggaaataggc

tgtataccgc

atccatattc

caagggcatt

ttaccctttt

catgactcct

tctcaaaaga

aatgaaagaa

cgtgcggtcce

gagcgcaatt

gagacgcaat

tctggtcgtg

aaaaaaaaaa

gatgctagtc

tacagtgagg

aacaaaactt

aattcaatga

gatttagacg

ccaattgact

gcagacaaat

ggcttcttgce

atccacgagt

ttgtgccttc

agatcagtac

tggctcgaac

aacatgactg

aaaaaaa

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7437





