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Linh vire k¥ thuit dwoe dé cap

Séng cheé dé cdp dén vacxin bao vé& dong vat c6 vii khang lai su 14y nhiém virut

cum C.
Tinh trang ky thuit ciia sang ché

Virut ciim C 13 tac nhén gdy bénh phd bién cho nguoi, véi hau hét dbi trong bi 1ay
nhiém 13 tré em. Virut cim C gy bénh hd hip nhe giéng nhur cam lanh thong thuong. Cé
mot béd cdo vé virut cim C dugc phan 1ap tr lgn & Trung Quéc (Yuanji and
Desselberger 1984, J. Gen. Virol. 65:1857-72). Nghién clru ndy ciing cho thiy cac virut
ciim C phan 14p dugc tir lon c6 thé lay nhiém va lay truyén giita cac con lon. Mot sd
nghién ctru khéc da x4c dinh dugc cac khang thé & lon phan mg véi virut cum C, diéu
nay goi ¥ rang hodc lon 1a v4t mang virut cim C hoic ngudi thuong rt hay lay truyén
virut nay cho lon (Kimura et al. 1997, Virus Res. 48:71-9; Yamaoka et al. 1991, J Gen
Virol. 72:711-714; Brown et al. 1995, Epidemiol. Infect. 114:511-20; Ohwada et al.
1987, Microbiol Immunol. 31:1173-80).

Ban chit ky thuit ciia sang ghé

Do dugc ghi nhan chi trong mét bai bdo, virut cim C 13 hiém gdp & lon. Virut
phén 18p dugc theo sdng ché 1a bién thé rit khac biét ctia virut cim C. Do twong dong
téng thé cia virut ndy so vdi virut cim C da biét chi bang khoang 65%, cho thdy day 1a
dong virut hoan toan méi va c6 mdi lién hé di truyén xa véi cac virut da biét. Do tuong
ddng thip nay goi ¥ ring céc vacxin khéng virut cam C théng thuong & ngudi s& khong
c6 kha ndng khang lai virut C/lgn/Oklahoma/1334/2011 theo sang ché. D4 phét hién thiy
ring cac cip mdi “théng dung” cia virut cim C ciing khong thé phat hién duoc virut nay.
Ngoai ra, d4 phat hién thdy hiéu gia khang thé & ngudi va lon, cling nhu kha néng tai ban
clia virut & ca lon 14n chdn swong, didu nay cho thdy rang virut theo sang ché c6 kha ning
gy bénh cho lon va ngudi. Cac tac gia sang ché nhén thiy rang c6 thé tao ra vacxin ¢

kha ning bio vé ca ngudi 14n lon khéi bi lay nhiém virut cim C.

Theo khia canh thir nhat, muc dich ctia sang ché 1a d€ cap dén vacxin bao vé dong

vét c6 vii khang lai sy 1ay nhiém virut cim C, chira chit mang duogc dung va luong c6 tac
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dung mién dich cta virut cim C & lon duoc bat hoat bﬁng etylenimin hai chirc va chit bd
trg dang dau trong nudc; trong do virut nay chtra it nhat mét axit nucleic ma héa tdm
polypeptit ciia virut cam C (PB1, PB2, P3, HE, NP, M, NS1 va NS2) ¢6 céc trinh tu nhu
néu trong SEQ ID NO.5, SEQ ID NO.7, SEQ ID NO.9, SEQ ID NO.11, SEQ ID NO.13,
SEQ ID NO.15, SEQ ID NO.17 va SEQ ID NO.18.

Theo khia canh thtt hai, séng ché d& cap dén virut cam C c6 do tuong ddng rat
thap véi virut cam C d3 biét. Nghién ctru thir nghiém mién dich cho thdy virut nay c6 thé
lay nhiém sang lgn va lan truyén gitra cac con lon. Ngoai ra, virus cim C thudng dugce
coi 1 tdc nhan gay bénh cho ngudi, va cac nghién ciru huyét thanh hoc dugc thyuc hién da
phat hién dugc cic khang thé khang virut nay & ca lon 14n ngudi. Két qué nghién ctru cho
thdy c6 khoang 10% lon va 30% ngudi ¢ khang thé khang virut ndy. D liéu thit nghiém
bd sung cho thiy virut nay c6 thé 14y nhidm va lan truyén & chdn suong (duge sir dung
thay thé cho ngudi trong céc nghién ctru 14y nhiém).

Theo khia canh thit ba, sang ché d& cip dén mot phin bd gen ciia virut cim C nay.

Theo khia canh thi tur, séng ché d& cap dén phuwong phap phat hién virut cam C
nay & dong vat.

MG té vin tit hinh vé

Fig.1 12 anh chup th& hién virut cim C theo séng ché bing kinh hién vi dién tir.

Fig.2 13 d6 thi thé hién hiéu gi4 tc ché ngung két hdng ciu & lon dugc ching ngtra
va lon khéng dugc ching ngtra.

Fig.3 13 dd thi thé hién c4c tri s6 ngudng phat hién cua phéan tich PCR thoi gian
thuc & lon dugc chung ngira va lon khong dugc ching ngira.

Fig.4 1 d6 thi thé hién sb luong chdn suong lay nhiém thong qua nubi cdy mo
dugc thir nghiém mién dich bang virut theo sang ché.

M5 ta chi tiét sang ché

Phén 14p virut cim C theo sang ché

Cac miu nghién ciru tai Newport Laboratories 13 ciAc mau nu6e mii cia lon co
biéu hién nhidm bénh cam. Két qua phan tich bang phuong phap PCR thoi gian thuc

phién mi ngugc cho thdy cidc mau ndy déu 4m tinh v6i virut cim A. Luong mau nhat
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dinh dugc 1 v6i céc t bao tinh hoan don 16p hop lwu cia lon (Swine Testicle-ST) dé lam
ting sb luong virut bit ki c¢6 mat. Sau 5 ngay, ddu hiéu bénh Iy t& bao thé hién ro rét,
chiing to ring virut da sinh truéng trong cac té bao tinh hoan cta lon. Cac miu chira phéan
dich ndi nubi ciy té bao dugc phan tich bang phuong phap PCR thoi gian thuc va cho két
qué am tinh v6i virut cim A. Phan dich ndi nudi cdy t& bao dugc phan tich dé danh gia
kha ning ngung két hdng ciu & ga tdy (thir nghiém ngung két hdng cdu). Thir nghiém
ngung két hdng cau dugc thyuc hién theo quy trinh sau (Thir nghiém 1).

Thit nghiém 1

1.0 Muc dich thir nghiém

Pé dinh lugng virut cim C & lgn theo sang ché.

2.0 Vat liéu nghién ctru

* Gi4 dung pipet

» Pia nudi cdy 96-giéng day hinh chit V

* Pipet da kénh va du con (10-200pL)

e Pipet 100-1000pL

. Pipet 10-100pL

« Pau con pipet

 Trang thiét bi bao hod (40 khodc phong thi nghiém, kinh bao ho, gang tay)
+ Tt an toan sinh hoc |
» TAm/ndp day

* Pong hd do

« Ong faclcon 50 mL

* May ly tdm

3.0 Thudc thi/M6i trudng

» Té bao hdng ciu ciia ga tdy (TRBC-Turkey Red Blood Cell) do Lampire cung

cap

* DPBS 1X
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4.0 Cong thtrc méi trudng
Dung dich chira t& bao hdng ciu cia ga tiy (0,5%)

° TRBC trong dung dich Alsevers. Ly tdm trong cac binh nén dung tich 50mL &
tbc d6 2000 vong/phit trong 10 phut. Hut va loai bé phan dich néi.

* Rira t€ bao hdng ciu bing cach bd sung DPBS 1X véi thé tich bang thé tich mau
ban dau. L4t nguoe va lac nhe. Ly tAm va loai bd phan dich ndi. Lap lai hai 14n. Bao quan

céc té bao hong cau dic ¢ nhiét d6 4°C.

* B sung 50mL DPBS 1X vao binh dung tich 50mL. Hut ra 250uL PBS 1X. Bb
sung 250pL té bao hong cau dic & ga tdy vao. Tron nhe. Mdi dia nudi cdy cin 5mL. Bo

quén té bao hdng cau da pha lodng & nhiét dd 4°C.
5.0 Quy trinh
Chuén bi

* T4m mAu s& dugc chay theo chiéu ngang trén dia 96-giéng. Du tinh sb lugng dia

can str dung dua trén so lugng mau can kiém tra va ghi vao so lam viéc.

* Theo phuong thitc khac: Mudi hai mau c6 thé duoc chay theo chidu doc trén dia

96-giéng.
Quy trinh thir nghiém
» B sung 50uL DPBS vio toan bd cac giéng ca céc dia nudi ciy.
* Nap 50uL miu 1 vao giéng Al; miu 2 vao giéng B1, v.v.

* V6i mdi nhém dia thir nghiém, chay méu dbi chimg 4m trén dia cudi cung (chi

chira DBPS).

» Pha lodng c4c dia bat dau tir ¢6t 1 dén cot 12 bing 50pL (khong bao gdm hang
mAu d6i chirng 4m), loai b 50pL con lai.

* Sau khi dia dugc pha loing, nap 50pL TRBC 0,5% vao toan bod cac giéng (lat
nguoc 6ng dé dao tron cac té bao hdng ciu, khong lic xody). Lic nhe cac dia, day nap va
U & nhiét d¢ phong trong 2 gio.

* Theo phuong thirc khac: Pé chay mudi hai m3u theo chidu doc, nap 50uL mau 1

vao giéng A1; miu 2 vao A2.
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* Pha lodng céc dia bit dau tir hang A dén hang H bang 50uL (khong bao gdm cot

mAu ddi ching 4m), loai bé 50uL con lai.

* Sau khi dia dugc pha loang, nap 50pL TRBC 0,5% vao toan bd cac giéng (14t
ngugc dng dé déo tron cac té bao hdng céu, khong lic xody). Lic nhe cac dia, day nép va
u ¢ nhi€t 46 phong trong 2 gio.

6.0 Poc két qua

* Nghiéng cac dia mot géc 30° dén 45° dé doc. Khi doc, didm két thic 13 khi giéng

cudi cung hoan toan khong c6 hinh giot nude. Ghi cha lai vao s6 1am viéc.
° Hi€u gia ngung két hong cau (HA) dugc ghi chu lai vao so 1am viée.

e Hang méu déi chimg 4m (hodc cot dbi ching 4m) hoan toan khong c6 hinh giot

nuée, cho thdy khéng c6 sy ngung két hong cu.

Virut chua x4c dinh duge nay c6 kha ning ngung két hdng cdu vé6i hidu gia bang
1280. Nhiéu virut chira gen ma héa protein hemagglutinin cho phép gin két virut véi cac
té bao, bao gdm ca té bao héng cdu. Cac virut ciim c6 kha ning ngung két té bao héng

cau.
Tht nghiém 2

Binh chira c4c té bao tinh hoan lon bi 1y nhiém virut chua biét néu trén duogc gui
dén University of Minnesota Veterinary Diagnostic Laboratory @& phan tich bang kinh
hién vi dién tr. Hinh &nh phén tich cho thdy virut nay thudc ho virut cim

(Orthomyxoviridae) (Fig.1). Ho nay bao gdm virut cim A, B, C va virut thogoto.
Thir nghiém 3

Phan tich PCR dugc thuc hién v6i céc doan mdi duge thiét ké dé phat hién dic
hiéu virut cim A, viruts cim B hoc virut cim C (Bang 1). Tt ca c4c phan ung PCR cho
két qua &m tinh. Ngoai ra, thir nghiém danh gia hoat tinh neuraminidaza dugc thuc hién
bang cich st dung co chit cia neuraminidaza 13 axit metylumbelliferyl N-
axetylneuraminic. Két qua thur nghiém cho thdy virut nay khong c¢6 hoat tinh
neuraminidaza (ca virut cim A 13n virut cim B déu c6 hoat tinh neuraminidaza). Tiép
theo, thir nghiém dénh gia hoat tinh esteraza duoc thuc hién vé&i co chat 1a 4-nitrophenyl
axetat (Sigma Aldrich N8130). Két qua thir nghiém cho thdy virut nay c6 hoat tinh

esteraza. Virut cim C va mot s6 virut thugc ho Coronaviridae c¢6 kha ning ngung két
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hdng cdu va c6 hoat tinh esteraza. Mic du phan tng PCR 13 4m tinh véi virut cim C,
nhung cin cir vio hoat tinh hemagglutinin esteraza va anh chup bang kinh hién vi dién tt,

da xac dinh so by dugc virut theo sang ché 14 virut cm C.

Bang 1. Poan mdi va miu do dugc st dung trong phén tich PCR thoi gian thyc
phién mi nguoc dé phat hién virut theo sang ché (IABkQ = Iowa black hole quencher-
doan trinh tu két thic Iowa)

Virut Doan moi xuoi Doan moi ngwge Mau do

5/ —-Cy3-TCA GGC CCC
CTC AAA GCC GA-3'-
IABkQ

Virutcim A & | AGATGAGTCTTCTAACCG | TGCAARAACATCTTCAAG
lon AGGTCG TCTCTG

5" -FAM~-CCA ATT CGA

Virutcim B¢ | TCCTCAACTCACTCTTCG | CGGTGCTCTTGACCAAAT GCA GCT GAA ACT

nguoi AGCG TGG GCG GTG-3’ -IABKO
. ATTGAGAGCAGGAACGAC | TCTTAAAGGCCCAGGAAA 5’ ~FRM-
Virut cim C & TG cG CCCCTCTGGAAAGAGCCA |
ngub'i TGCAA-3’ -IABkQ

Thir nghiém 4
Giai trinh tr bd gen ctia virut cim C theo sang ché

Virut theo sang ché dugc nuéi cdy ting sinh trong canh truong té bao dé tao ra
200mL dich nudi cdy té bao c6 hiéu gia ngung két hdng ciu (hemagglutination - HA)
bang 2560. Dich nudi cdy té bao dugc loc qua mang loc 0,2pum d8 loai bod xac té bao. Sau
dé, dich lgc duge ly tdm & tbe do 110.000xg trong 3 gio dé tao hat virut. Sau dé, virut
nay dugc huyén phi hoa lai trong 1mL dung dich mubi dém phosphat va phan giai bing
DNaza (New England Biolabs M0303S) va ARNza (New England Biolabs M0243S) &
nhiét do 37°C trong 1 gid. Sau d6, dung dich virut nady dugc phan 16p nhe & phia trén
35mL dung dich sucroza 25% va ly tdm trong 3 gior & toc dd 110.000xg dé tao hat virut
ndy. ARN virut dugc chiét xuit tir hat virut nay bang Kit Qiagen™ Viral ARN Mini
(Qiagen, Inc., 27220 Turnberry Lane Suite 200 Valencia, CA 91355) theo huéng dan ciia
nha san xuit. Cu thé, hat virut ndy dwoc huyén phi héa lai trong 700pL dung dich dém
AVL chira chit mang ARN va 1 trong 10 phiit & nhiét d6 phong. Tiép theo, 560pL etanol
dugc bd sung vao miu nay, sau dé6 miu nay dugc nap vao cot QlAamp™ kich ¢ nhd
bang cach ly tdm & tdc do 6000 x g. Tiép theo, cot nay lan lugt duge rira bang 500pL
dung dich d€m AW1 va dung dich dém AW2, 1am kho béng cach ly tdim & tdc do 14.000
xg trong 2 phut, sau d6 pha loang bing 60pL nude. tiép theo ADN bd sung (ADN bd

sung) duge phién mi ngugc tir ARN virut nay bang Kit phién mi nguoc Promega
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(Promega Corp., 2800 Woods Hollow Rd., Madison WI 53711; www.promega.com) vGi
cac doan mdi dugc thiét ké ngdu nhién. Hé thdng phién ma ngugc GoScript™ la kit
chuyén dung, bao gdm transcriptaza phién ma nguoc va bd thube thir duoc thiét ké tbi wu
dé téng hop hiéu qua soi ADN bd sung dau tién trong chu trinh khuyéch dai PCR. Cac
thanh phan ciia hé théng phién ma nguge GoScript™ c6 thé duge sir dung dé phién ma
ngugc cac khudn ARN bit dau véi ARN tbng s6, poly(A) va ARNtt (ARN thong tin)
hoic ban sao ARN phién ma téng hop.

Tiép theo, ADN bb sung dugc phan cit trong 1 gid & nhiét d6 37°C bang RNazaH
(New England Biolabs M0297S) dé loai bé ARN ra khéi phirc hgp ARN-ADN bd sung.
ADN b4 sung scji don dugc tao soi kép bang cach st dung doan Klenow tir ADN
polymeraza (New England Biolabs M0210S).

ADN b sung soi kép nay duoc siéu 4m bing hé thong BioRuptor® (Diagenode‘
Inc. North America, 376 Lafayette Rd., Suite 102, Sparta, NJ 07871), dé phan cit ADN
bb sung cta virut ndy. Sau d6, doan ADN bd sung da phan cat duoc duoc st dung dé
thiét ké thu vién ADN bb sung bang Kit Life Technologies™ Ion Plus Fragment Library
(www.lifetechnologies.com) nhu sau: 50pL ADN bd sung d3 phan cét dugc trdn véi
108uL nudc khong chira nucleaza, 40pL dung dich dém sira chita cudi cing 5X (End
Repair Buffer), va 2pL enzym sira chira cudi cung (End Repair Enzyme). Hon hop phan
ung nay dugc u & nhiét do phong trong 20 phut. Sau khi 4, 360uL hat tir Agencourt®
Ampure® dugc bd sung vao mau, sau d6 dit vao may lic & tdc d6 8 dén 10 vong/phut
trong 10 phit. Mau nay dugc lic xody va dit vao gia tir DynaMag™-2. Sau khi dung
dich phan tng tré nén trong subt, phan dich ndi dugc hat va loai bé. Sau d6, miu dugce
rira hai 14n theo quy trinh sau. 500uL etanol 70% tinh khiét dugc bd sung vao miu va
khong nhic mAu khéi gia tir. Ong chita mau duoc lic hai 1an trén gia tir d& di chuyén céac
hat tir xoay tron. Sau khi dung dich phan ing tr&d nén trong sudt, etanol dugc loai bé. Quy
trinh rira nay dugc lap lai. Sau khi rira lan 2 béng etanol 70% va loai bd phz‘in dich ndi,
éng chira miu dugc lic xo04ay va dat trd lai gia tu. Phan etanol du dugc hat bé va miu
dugc lam kho & nhiét 4o phong trong khoang 5 phut. 50puL dung dich TE 1X (10mM
Tris-HCL, 1mM EDTA, pH = 8,0) dugc bd sung vao hén hop chira ADN bd sung nay, lic
x04y, tao xung, va dit tré lai gia tir. Sau khi dung dich phan tng tr& nén trong subt, phan
dich nbi chita ADN bd sung dugc rira giai dugc chuyén vao 6ng LoBind méi c6 dung tich

I,5mL.
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20pL dung dich dém Ligaza 10X, 77pL nuéc khong chira nucleaza, 50puL nhan t6
lién két nhén tao (adapter), va 3pL. ADN Ligaza dugc tron v6i 50pL ADN b sung. Hon
hop nady dugc U & nhiét do phong trong 30 phut. Sau khi dung dich phéan tng tré nén
trong subt, ph'?ln dich ndi dugc hit va loai bé. Sau dé, mau dugc rira hai 1an theo quy
trinh sau: 500pL etanol 70% tinh khiét dugc bb sung vao miu va khéng nhic miu khoi
gia tir. Ong chtra mau duoc lic hai 14n trén gia tir & di chuyén céc hat tir xoay tron. Sau
khi dung dich phan Ung tré nén tfong subt, etanol dugc loai b6. Quy trinh ria nay dugc
l3p lai. Sau khi rira 14n 2 bing etanol 70% va loai bo phan dich ndi, éng chira mau dugc
l4c xo04y va dit trd lai gia tir. Phan etanol du dugce hit bé va miu duge 1am kho & nhiét do
phong trong khoang 5 phit. 30uL dung dich TE 1X dugc bd sung vao hdn hop chira
ADN bd sung nay, lac xo0dy, tao xung, va dat tr¢ lai gid tir. Sau khi dung dich phan Gng
tré nén trong subt, phan dich ndi chira ADN b sung dugc ria giai duoc chuyén vao éng

LoBind méi c6 dung tich 1,5mL.

* Toan b 30 pL ADN bd sung dugc chuyén vao gel agaroza 2% va dién di trong 80
phut & dién thé bang 110V. Sau khi dién di trén gel, miu nay duoc sang loc kich c& dbi
v6i 180 dén 210 ciip bazo. Thu vién ADN b sung da sang loc kich ¢& dugc tinh ché trén
gel bang Kit QIAquickTM PCR (Qiagen, Inc., 27220 Turnberry Lane Suite 200 Valencia,
CA 91355; www.qgiagen.com) theo huéng din ctia nha san xudt. Poan ADN bd sung
dugc phan cit ciia gel ndy duge x4c dinh trong lugng phan tir va 3 thé tich dung dich dém
QG so vai 1 thé tich gel dugc bd sung vao. Hon hop nay duge @ trén may lic & nhiét do
phong cho dén khi manh gel dugc hoa tan hoan toan. Khi manh gel da duoc hoa tan hoan
toan, dung dich nay dugc nap vao cot lic QIAquickTM (Qiagen, Inc., 27220 Tﬁrnberry
Lane Suite 200 Valencia, CA 91355; www.quiagen.com) dugc trang bi 6ng thu mau c6
dung tich 2uL va ly tdm & tbc do t6i da (khoang 16.000 vong/phit) trong 1 phut. Dong
chdy xuyén qua dugc loai bd va cot QIAquickTM duoc dit trd lai vao 6ng thu mau tuong
tur. Cot chira ADN bb sung duoc rira bang cach bd sung 750uL dung dich dém PE vao cot
va ly tdm & téc d6 tdi da trong 1 phit. Dong chay xuyén qua dugc loai bd va cot
QIAquick dugc dat trg lai vao 6ng thu mau tuong tu va ly tdm trong 4 phit & tde do tbi
da. Sau do, cot QIAquickTM dugc dat vao 6ng ly tdm sach c6 dung tich 1,5mL. 40uL
dung dich dém EB dugc bd sung vao mang cot QIAquick™ va U & nhiét do phong trong

vai phut truée khi ly tAm cot nay trong 1 phit dé rira giai ADN b sung.



24471

Thu vién ADN bd sung da sang loc kich ¢& va rtra giai dugc dich khéc va khuyéch
dai  bing Kit Life  Technologies™ Ion Plus F ragment  Library
(www.lifetechnologies.com). 40uL. ADN bd sung dd sang loc kich ¢& dugc tron véi
200pL Platinum™ PCR SuperMix High Fidelity va 10pL hdn hop mdi khuéch dai.
125pL hén hop nay duoc chuyén vao timg 6ng PCR va chay trén thiét bi PCR theo céc

thong so sau:

Bang 2: C4c théng sb ctia thiét bi PCR

Giai doan Cong doan | Nhiét d¢ | Thoi gian
Giir Dich khéc 72°C 20 phut
Giir Bién tinh 95°C 5 phut
Bién tinh 95°C 15 gidy
Chay phan g (10 chu ky) Gan mdi 58°C 15 gidy
, Tbng hop 72°C 1 phut
Gir - 4°C o0

Céc mau duge nap vao dng ly tim méi ¢ dung tich 1,5mL va tinh ché bang cach
bd sung 375uL hat tir Agencourt Ampure® vao mau va i trong 10 phut & nhiét 6 phong,
trén may lic. Cac mau duoc lic xody va dit vao gia tir DynaMag'™-2. Sau khi dung dich
phan Ung trd nén trong subt, phﬁn dich ndi dugc hut va loai bé. Sau d6, miu duogc rira hai
lan theo quy trinh sau. 500uL etanol 70% tinh khiét dwoc bd sung vao miu va khong
nhic miu khéi gia tir. Ong chira miu duoc lic hai 1an trén gia tir dé di chuyén cac hat tir
xoay tron. Sau khi dung dich phan tmg tr& nén trong sudt, etanol dugc loai bo. Quy trinh
rira ndy dugc ldp lai. Sau khi rira 14n 2 bing etanol 70% va loai bd phén dich nbi, éng
chira miu dugce lic x0dy va dat tré lai gia tu. Phén etanol du duge hit bo va miu duogc
1am khé & nhiét d6 phong trong khoang 5 phut. S0uL dung dich TE 1X duoc b sung vao
hén hop chira ADN b sung nay, lic xody, lic rung, va dit tré lai gia tir. Sau khi dung
dich phan tmg tré nén trong subt, vphén dich ndi chira ADN bd sung dugc ria giai duoc

chuyén vao éng LoBind méi ¢6 dung tich 1,5mL.

Ham lugng ADN bd sung dugc dinh lrong bang Kit Ion Library Quantitation
www_lifetechnologies.com) theo theo huéng din ctia nha san xuit. 5 dung dich pha lodng

10 14n lién tiép dugc diéu ché tir thu vién E. coli DH10B d6i chimg theo Bang 3.
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Bang 3: Dung dich pha lodng tir thu vién E. coli DH10B ddi chimg.

Dung dich Thur vién d6i chirng Nuée khong Ty ¢
chuin chira nucleaza | pha lodng
1 5pL (khong pha lodng) 45pL 0,1
2 5uL dung dich chuén 1 45uL 0,01
3 5uL dung dich chudn 2 45uL 0,001
4 5uL dung dich chuan 3 45uL 0,0001
5 5pL dung dich chuén 4 45ul 0,00001

Dung dich pha loéng theo ty 1& 1:20 cta thu vién mu trong nuéc khong chira
nucleaza duogc diéu ché. Sau d6, cic dung dich pha loang theo ty 16 1:2000 va 1:20000

dugc diéu ché nhu duge thé hién trong Bang 4.

Bang 4: Dung dich pha lodng tir thur vién mau

. 1A ~ . Nwéc khong
Ty 1€ pha lodng : Thr vién chita nucleaza
1:2000 1 pL dung dich pha lodng theo ty 1€ 1:20 99uL
1:20000 SpL dung dich pha loang theo ty 181:2000 45uL

Do mdi phan tmg PCR thoi gian thuc dugc 13p lai ba 14n, nén hdn hgp phéan Gng
dugc didu ché bang cach trén 250pL hén hop Ion Library TagMan® gqPCR 2X, 25 pL Ton
Library TagMan® Quantitation Assay 20X, va 100uL nudc khong chira nucleaza cho
mdi phan ttng PCR thoi gian thue. Pdi v6i mdi phan tmg, 15uL hdn hop phan ung dugc
hit bang pitpet va chuyén vao giéng ciia dia PCR. 5pL thu vién miu hodc thu vién déi
chimng d4 pha lodng dugc bd sung vao mdi giéng twong tng. SpuL nudce khong. chira
nucleaza dugc st dung lam mAu ddi chimg khong chira khudn (NTC). Céc giéng duoc bit

kin, ly tim nhanh, va va chay phan timg PCR thoi gian thuc theo cac diéu kién sau.

Bang 5: Piéu kién thyuc hién phan tng PCR thoi gian thyc

Giai doan Nhiét 30 | Thaoi gian
Gilr 50°C 2 phut
Gilt 95°C 20 gidy
- N 95°C 3 gidy
Chay phan tng (40 chu ky) 60°C 30 gidy

Ty 1€ pha lodng khudn dugc tinh theo phuong trinh sau:

Ty 1é pha lodng khuon = [(ty 1 twong ddi ctia PCR thdi gian thuc) * (ty 18 pha
loding thu vién mAu)]/0,32

Mau dugc pha lodng va diéu ché theo phuong trinh néu trén dé giai trinh tyu bing
Kit Ton Xpress™ Template v2.0 (www.lifetechnologies.com). Ché phdm nhii tuong

dAu™ dugc léy ra tir t4 lanh va tron déu. 9mL ché phém nhil tuong dau™ duge bd sung
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vao 6ng IKA® DT-20. éng IKA® da dugc nap déy nay duoc dit vao nude da cho dén
khi sir dung. Hon hop phan tng PCR dugc diéu ché bang cach trén 582uL nude khong
chira nucleaza, 200uL hén hop thude thit PCR 5x, 100uL hén hop enzym PCR 10x,
100puL hat Ton Sphere (lic xo4y trong 1 phut truge khi bd sung), va 18pL thu vién mau
da pha loang. Hén hop nay dugc lic xody trong 5 gidy va dit sang bén canh, trong khi d6
6ng IKA® DT-20 chira ché phdm nhii twong diu dugc dit vao thiét bi IKA® Ultra-
Turrax® va khoa tai chd. Nhén dinh trén nép 6ng IKA® DT-20 dugc g& bo dé 16 cia nap
mau. An nit START trén thiét bj IKA® Ultra-Turrax® va toan bd Ivgng hdn hop phan
tng PCR dugc nap qua miéng nip mau xanh cia dng IKA® DT-20. Sau khi tron trong 5
phut trén thiét bi IKA® Ultra-Turrax®, nhii trong nay duge dit vao nuéc dé trong
khoang 5 phut. PAu con c6 kich c& miéng hut réng duogc tao ra béng cach cét khoang
5mm tir dau con pipet dé hat nhil twong nay. ,Nhil tuong nay dugc hit va chuyén vao mdi
| giéng ciia dia PCR 96-giéng vai thé tich 100puL, cho dén khi khoang 90 giéng duoc nap
day bing Pipet Eppendorf® Repeater® dugc lp v6i diu con c6 kich ci miéng hut rong.
Dia 96-giéng nay dugc ddy nip va chay trén thiét bi PCR theo c4c thong sd nhu sau:

‘Bang 6: Cac thong s PCR dé giai trinh tu

Giai doan Cong doan | Nhiétdd | Thai gian
Giit Bién tinh 94°C 6 phit
Bién tinh 94°C 30 gidy
Chay phan ung (40 chu ky) Gan moi 58°C 30 gidy
T6r,1g hop 72°C 90 gidy
Cho phining s chky) [ Bininh | oC |30 at
Gitr

Sau khi thuc hién phan ting PCR, mac du sb luong giéng nhiéu, nhung mau c6 thé
duoc hut bang pipet da kénh va gia d pipet da kénh. Khoang 1,2mL nhil tuong dugc
chuyén vao mdi dng trong sé sau dng ly tdm c6 dung tich 1,5mL. Toan bo sau 6ng ly tam
dugc ly tim trong 2 phiit & téc dd 15.500 xg dé thu ldy nhi tuong. Trong qua trinh ly
tdm, dung dich phan giai™ duogc diéu ché béng céch tron 2mL dung dich thu hoi™ va
6mL 1-butanol. Sau d6, dung dich phan giai™ dugc lic xo4y trong khoang 1 phut cho
dén khi thu duge dung dich nhii twong tring min. Sau khi ly tAm nhii tuong ndy, pha dau
trong sudt & trén ciing ciia mdi 6ng duoc loai bo. Sau éng chira nhii tuong tring nay duogc
xir Iy bang ImL dung dich phan giai™, lic xody trong 30 gidy, va ly tdm trong 2 phut &
tbc dd 15.500 xg. Sau khi ly tdm, pha hiru co trén cing cia mdi éng duoc loai bo. MSi

6ng mau da chira 1mL dung dich thu hdi™, dugc lic xoay trong 30 gidy, sau dé ly tdm
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trong 3 phit & tbc dd 15.500 xg. Phan dich ndi tir m3i éng dugc loai bd cho dén khi chi
con lai khoang 100puL. Cac hét két tha trong toan bd sau éng duge huyén phii hoa lai va
chuyén vao 6ng ly tim méi c¢6 dung tich 1,5mL biang cing diu con pipet. Ba trong s cac
6ng ban dau nay dugc rira mot 14n bing 200pL dung dich thu hdi™. Sau khi 6ng thtr ba
duoc rira, dung dich rira duge chuyén vao éng chita cic hat két tua da tai huyén phi hoa

va gom lai nay. Quy trinh nay duoc l3p lai d6i vé6i ba éng con lai.

Dung dich thu hdi™ duoc bd sung vao éng thu gom nay cho dén khi téng thé tich
bang 1,5mL. Sau d6, éng nay dugc lic xo4y trong 30 gidy va ly tAm & tc do 15.500 Xg
trong 3 phut. Phin dich ndi dugc loai bd cho dén khi chi con lai khoang 100uL. Phan con
lai dugc tai huyén phii héa va chuyén vao éng ly tAm méi c6 dung tich 1,5mL. 100puL
dung dich rta™ dugc bd sung vao dng ban diu nay, rira, sau d6 chuyén vao éng ly tdm
mc'yi chtta miu nay. Miu riéy dugc rira hai 1an bang cach bd sung ImL dung dich rita™,
lic xo0d4y trong 30 gidy, sau d6 ly tAm béng trong 3 phut & tbc d6 15.500 xg. Phan dich ndi
dugc loai bé cho dén khi chi con ‘lai khodng 100pL. Quy trinh rtra nay duoc lip lai.

Quy trinh lam gidu cac hat Ion Sphere™ duong tinh véi khudén duoc thuc hién
bing Kit Ton Xpress™ Template v2.0 (www lifetechnologies.com). Binh chira hat tir
Dynabeads® MyOne™ Streptavidin C1 dugc lic xody. 10uL hat tir MyOne™ gdugc
chuyén vao éng ly tdm c6 dung tich 1,5mL, rira béng 70pL dung dich rira™, lic X04y, va
dit vao gia tir trong 2 phit. Sau d6, phan dich ndi dugc loai bo. Cac hat tir MyOne™
dugc tai huyén phu héa trong 10pL dung dich rtra ™ méi, sau d6 chuyén vao cing bng
chtra cac hat Ion Sphere™ (ISPs). Dé thuc hién viéc bét giir nay, 100uL dung dich d&ém
gin mdi™ ciing dugc bd sung vao éng mau, sau d6 duoc dit 1én may l4c trong 10 phut &
nhiét d6 phong. Ong miu nay duoc ly tAm va dat vao gi4 tir cho dén khi dung dich trong
bng tr& nén trong subt. Phin dich ndi duoc chuyén vao 6ng c¢6 ghi nhan “Unbound”. Cac
hat tir nay dugc nia hai lan béng 200pL dung dich rra™, trdn, va dit trg lai gia tir trude
khi phan dich ndi dugc chuyén vao éng “Unbound”. Dung dich rira giai™ dugc didu ché
bang cach tron 200pL NaOH 1M, 16uL Tween® 20 10% trong nudc dung cho linh vuc
sinh hoc phén tir, va 1,38 mL nudc dung cho linh vyc sinh hoc phan tir. DPé rira giai céc
hat Ton Sphere ra khéi cac hat tir Dynabeads® MyOne™ Streptavidin C1, 400pL dung
dich rira giai™ duoc b sung vao éng mau, tron, sau d6 dit 1én may lic trong 7 phat. Sau
d6, phan dich ndi dwgc hut ra va chuyén vao bng co ghi nhan “Enriched-1.” Ong

“Enriched-1” dugc lac xody, sau d6 ly tAm & téc d6 15.500 xg trong 4 phut. Sau d6, toan
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bo 100uL phﬁn dich ndi duge loai bo. Tiép theo, ImL dung dich rira™ dugc bd sung vao
bng “Enriched-17, lic xody, va ly tdm & téc do 15.500 xg trong 4 phit. Sau d6, mot 1An
nita toan bd 100uL phan dich ndi dugc loai bo. Phan mau con lai duge tron va dng
“Enriched-1” dugc dit trd lai gid tor. Sau vai phit, ph'?m dich ndi dugc hit ra va chuyén

vao Ong c6 ghi nhan “Enriched-2.”

Qu4 trinh giai trinh tw ADN duogc thuc hién bing Kit Life Technologies Ion
Sequencing v2.0 (www.lifeteéhnologies.com). 50uL mAu trong éng “Enriched-2” dugc
chuyén viao éng PCR mdi c6 dung tich 0,2mL. 5pL hat Ion Spheres dbi chimg va 150pLL
dung dich dém gin mbi™ duoc bd sung vao va dung dich nay duoc trén va ly tAm trong
2 phiit & tbe @6 15.500 xg. Phan dich ndi dugc loai bd cho dén khi chi con lai 9uL. 5uL
doan moi giai trinh ty™ dugc bd sung vao miu va dit vao thiét bi PCR dé thyuc hién mot
chu ky trong 2 phit ¢ nhiét @6 95°C, sau d6 2 phit & nhiét do 37°C. Sau d6, mau dugc
14y ra khoi thiét bi PCR, trén v6i 1 uL Polymeraza giai trinh tu™, va i & nhiét 6 phong
trong 5 phit.

Trong khi d6, chip méi duoc iy ra va dit vao bd chuyén dbi ly tim IonTM/méy
lic. 50uL isopropanol 100% dugc bd sung vao cng kich ¢ 16n ciia chip bing diu con
pipet Rainin® SR-L200F, sau d6 dugc hut ra tir céng con lai. Chip dugc rira hai lan béng
50pL dung dich dém gin mdi™ dugce bd sung vao cbng kich ¢& 1on cua chip, sau do

dugc hut ra tir cong con lai.

An nut “Experiment” trén bang diéu kién ctia may giai trinh ty PGM™. Khi c6
cau 1énh nhic, chip cii dugc thay thé bing chip méi. May quét ma vach duoc st dung dé
quét ma vach ciia chip trén bao bi. Sau khi ma vach dugc nhép, 4n nut “Chip Check”. Sau
khi két thic qua trinh kiém tra chip, 4n nut “Next” dé thuc hién qua trinh hiéu chinh chip.
Sau khi hiu chinh, chip dugc nhéc ra, dat trd lai vao bd chuyén dbi ly tdm Jon/may lac,
va rira bang 50pL dung dich dém gin mdi duge bd sung vao cdng kich c¢& 16n cua chip,
sau d6 duoc hut ra tir céng con lai., 7pL miu duoc nap vao cdng kich c& 16n cia chip
bang pipet Rainin® Pipette-Lite® LTS-20 v&i dau con Rainin® SR-L200F. Phin dich
16ng dugc thay thé duge hat ra tir cdng con lai clia chip. Sau d6 chip Ion Chip™ dugc
chuyén vao mdy ly tdm va ly tAm trong 4 phit. Phdn mAu con lai duoc nap vao cbng nap
cua chip béng d4u c6n Rainin® SR-L200F méi. Phin dich 16ng dugc thay thé dugc hit ra

tir cong con lai va chip duge ly tm mét 14n nita trong 4 phit. Sau khi két thuc qua trinh
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ly tam, 4n nht “Next” trén bd loc PGM va chip dugc dit trg lai vao may Ion Torrent

PGMT™ v3 qua trinh gii trinh ty bit dau.

Qua trinh giai trinh ty duoc thuyc hién bing phin mém DNAStar
SegmanNexGen® (DNASTAR, Inc., 3801 Regent Street, Madison, WI 53705;
www.dnastar.com) éﬁ dung kiéu tiry chon lip rép de novo. Qua trinh lap réap trinh tu da
x4c dinh dugce bay doan trinh tu lién tuc (contigs) véi hon 10.000 doan trinh tu nhé (read)
tring 1p v6i nhau cla ching. Cac doan trinh ty lién tuc nay dugc phan cit sao cho chung
thé hién céc khung doc m¢& hoan chinh. Céc trinh tu dd dugc phan cit va céc trinh tu
protein twong Uing theo sang ché bao gbm cac trinh tu SEQ ID NO. 4 — SEQ ID NO. 17.
Phén tich BLASTP cac khung doc m¢& da dich ma da thé hién do tuong déng v6i bay
doan gen ctia cac virut ctim C & ngudi di dugc phan 14p va thé phan 14p nay duoc dit tén
1a virut C/lon/Oklahoma/1334/2011. D6 twong ddng gin nhét dbi véi mdi doan duoc thé
hién duéi day. Doan gen dugc ghi chti 1a ma héa cho cic protein khong cau tric (NS),
dugc phién ma thanh ARNtt va ghép cip theo cich khac dé thu dugc hai protein khac
nhau (NS1 va NS2) nhu duge thé hién trong Bang 7. Do tuong ddng tuwong dbi 1a ty 16
phén trim tuong ddng gifra virut cim C phén 14p dugc va do tuong ddng gan nhét déi véi
mdi doan trén cic co s& dit liéu da cong bb. Mic di PB1 ¢6 d¢ tuong ddng vira phai bing
85% so v6i PB1 cuia virut cim C & ngudi duge phén 18p C/Johannesburg/1/66, nhung
toan bd cac doan gen con lai déu c6 dd twong ddng thip véi cac virut cam C ¢6 trinh tu
gen da biét, va cac doan gen nay c6 do twong dong nim trong khoang tir 48% dén 71%.
P tuong ddng thip cua virut C/lon/Oklahoma/1334/2011 so vé6i cac virut ¢6 trinh tu gen

d3 biét cho thiy su khac biét cta virut ndy.

Bang 7: Két qua giéi trinh tur (phan tich BLAST)

D6 tuong ddng
ORF
(axit Phén tich BLASTP
amin)

polymeraza 2 [Virut cim C (C/Ann Arbor/1/50)]

PB2 762 D6 twong dong tuyét dbi = 397/762 (52%), o tuong dong twong doi = 538/762
(71%), Poan trong khoéng c6 trinh tu d€ so sanh = 2/762 (0%)

polymeraza céu trac dudi phén tir PB1 [Virut cim C (C/Johannesburg/1/66)]

PB1 720 D6 twong dong tuyét dbi = 512/708 (72%), D% twong dong trong d6i= 601/708
(85%), Doan trong khéng c6 trinh tu d€ so sanh = 2/708 (0%)

polymeraza 3 [Virut cim C (C/Ann Arbor/1/50)]
P3 710 D¢ tuong dong tuyét doi = 358/722 (50%), Do twong dong twong dbi= 479/722
(66%), Doan trong khéng co trinh tu dé so sanh = 27/722 (4%)
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hemagglutinin-esteraza [Virut cim C (C/Catalonia/1318/2009)]

HE 636 Do tuong dong tuyét déi’= 306/608 (50%), Do tuong dong twong dbi = 399/608
(66%), Doan trong khong c6 trinh tu dé so sanh = 19/608 (3%)

nucleoprotein [Virut cim C (C/Ann Arbor/1/50)]

NP 552 b6 tuong dong tuyét dé@ = 199/504 (39%), Do tuong dong tuong d6i =297/504
(59%), Doan trong khong c6 trinh tu d€ so sanh = 14/504 (3%)

sin pham chua ghép cip ctia gen M [Virut cim C (Chiing C/TAYLOR/1233/47)]

M 397 D6 tuong dong tuyét doi = 145/383 (38%), P9 twong dong twong ddi = 221/383
(58%), Doan trong khéng c6 trinh tu dé so sanh = 12/383 (3%)

protein khong cdu tric 1 (NS1) [Virut cim C (C/Hiroshima/248/2000)]

NS1 243 D6 tuong dong tuyét dbi = 76/228 (33%), D% twong dong twong dbi= 110/228
(48%), Doan trong khong cd trinh tu dé€ so sanh = 21/228 (9%)

protein khong cau tric 2 (NS2) [Virut cim C]

NS2 168 Do tuong dong tuyét d{ﬁi = 53/180 (29%), D tuong dong twong ddi= 87/180
(48%), Doan trong khong cd trinh tu dé so sanh = 15/180 (8%)

Nghién ctru huyét thanh hoc dé x4c dinh ty 18 1ay nhiém

- Sau khi phan 14p dugc virut C/lgn/Oklahoma/1334/2011 c6 d6 twong dong trinh tu
thép vé6i virut cim C & ngudi, cac nghién ciru huyét thanh hoc duoc thuc hién dé x4c dinh
ty 1 1ay nhiém cho ca ngudi lan lon cla virut ndy. Khoang 200 mAu huyét thanh ngiu
nhién cua lon duoc chuyén dén Newport Laboratories tir nhiéu bang khéic nhau cua Hoa
Ky dugc phan tich vé cic khang thé khang virut C/lon/Oklahoma/1334/2011 bang thir
nghiém (rc ché ngung két hdng ciu. Két qua thir nghiém nay cho thdy c6 khoang 8% mau
huyét thanh duong tinh véi hiéu gia @rc ché ngung két hdng ciu nim trong khoang tir 10
dén 160. Tuong tu, cac cOng su tai St Jude’s Children’s Hospital & Memphis, TN, da thuc
hién thir nghiém trc ché ngung két hong ciu trén ngan hang huyét thanh cta nguoi 16n
tudi (c6 d6 tudi nam trong khoang tir 65 dén 95) & Canada. Két qué tht nghiém nay cho
thdy c6 khoang 28% mau huyét thanh duong tinh vé6i hiéu gid (e ché ngung két hdng cu
nim trong khoéng tir 10 dén 80. Két qua cta cac thir nghiém nay cho thdy ca ngudi 13n
lgn d€ bi 18y nhiém véi virut C/lgn/Oklahoma/1334/2011 theo sang ché. Cac két qua thir
nghiém ciing cho thdy ring virut nay c¢6 kha nang 14y nhiém cho ¢4 ngudi 1an lon

Thir nghiém chuing ngira va thir nghiém mién dich cho lon

Virut C/lgn/Oklahoma/1334/2011 dugc nudi cdy dén mat do cao (HA = 2560) va
bét hoat bang etylenimin hai chirc, sau d6 Trigen 10% (chét bd tro dang diu trong nuéc)
‘dugc bd sung vao dé tao ra vacxin virut da bt hoat tinh. 22 lon c6 huyét thanh am tinh
v6i khang thé khang virut C/lon/Oklahoma/1334/2011 duoc ching ngira vao céc ngay 0
va 14 bang 2mL vacxin virut d3 bat hoat tinh ndy theo dudng tiém bép. Cac mau huyét
thanh dugc 14y vao cac ngay 0, 14 va 28 dé dinh luong hiéu gia e ché ngung két hong
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ciu. 28 lon khong dugc ching ngira duge sir dung 1am miu i chtng. Cac lon duge
chiing ngira dd c6 su bién ddi huyét thanh & ngay 28 véi hidu gia trc ché ngung két hong
ciu trung binh = 433. Cac lon khong dugc ching ngira cho két qua 4m tinh trong tha
nghiém e ché ngung két hdng ciu. Két qua thir nghiém duoc thé hién trong Bang 8 va
Fig.3. Céc lgn dugc ching nglra dd c6 su bién ddi huyét thanh manh. Quy tic kinh
nghiém dbi voi virut cim A cb néng dd HI > 40 s& duogc bao vé. Cac khang thé dinh
lugng dugc trong huyét thanh ctia cic lon d& chiing ngira trudce khi thir nghiém mién dich
cho thay khang thé bao vé da xuét hién trong huyét thanh. Dit liéu nay 13 phu hop véi két

qué cua thir nghiém mién dich.
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Vao ngay 28, 11 lon dugc ching ngtra va 11 lon khong dugc chiing ngira duoc thir
nghiém mién dich theo dudng miii bing 2mL chira 6,2 logl0 TCID/mL virut
C/lgn/Oklahoma/1334/2011. Sau 2 ngay thir nghiém mién dich, 11 lon dugc ching ngira
va 11 lgn khong duge ching ngira duge nhdt vao chudng dé gy thir nghiém mién dich
qua dudng tiép xuc cho cac nhém lon con lai. Nhiét d6 co thé lon duge do mbi ngay tu
ngay thir nghiém mién dich dén ngay thir 14 sau thir thach. Két qua dugc thé hién trén

Bang 9.

Bang 9. Nhiét d6 co thé lon sau khi thir nghiém mién dich

Lon dugc chiing ngira, thir nghiém mién dich Lon dwgc chiing ngira, thi nghiém mién
trwe tie dich qua dwong tiep xic
M3 s6 lon Ngay | Ngay | Ngay | Ngay | Ngay I\S/%a Ngay | Ngay | Ngay | Ngay | Ngay
: 0 2 3 6 8 0 2 3 6 8
lon
850 102,5 | 102,1 | 103,4 | 103,6 856 | 104,5| 102,1 | 104,1 | 1044
852 104,3 | 105 | 106,2 | 104,6 858 |102,9 | 103,3 | 103,6 | 103,1
860 103,5 | 103,3 | 102,7 | 102,4 861 | 102,9 | 101,8 | 104,2 | 102,7
863 101,2 | 102,5 | 103 | 102,7 864 | 103,1 | 100 | 103,6 | 102,6
868 103,1 | 103,9 | 102,2 | 103,6 872 | 102,6 | 103,4 | 103,5 | 102,8
876 105,7 | 104,5 | 103,2 | 102,8 875 | 102,51 102,9 | 103,4 | 103,2
880 103 | 105,2 | 104,7 | 103,6 | 104,7 | 881 | 103,4| 103 | 104,7 | 104,3 | 104,1
886 103,8 | 103,9 | 104,7 | 104,1 | 103,8 | 882 | 102,8 | 102,9 | 103,2 | 102,7 | 102,7
888 103,7 | 103,7 | 104,1 | 103 | 103,6 | 887 | 102 | 102,8 | 102,7 | 103,4 | 103
898 101,9 | 103,1 | 104,4 | 103 | 103,3 | 890 | 103,9 | 102,2 | 103,8 | 103,2 | 104,4
899 103,6 | 103,8 | 103,8 | 101,9 | 102,6 | 893 | 104,6 | 102,7 | 103,6 | 103,7 | 103,6
Trung binh | 103,3 | 103,7 | 103,9 | 103,2 | 103,6 103,2 | 102,5 | 103,7 | 103,3 | 103,6
Lon khong dwgc ching ngira, thir nghiém mién | Lom khong dugc ching ngira, thir nghiém
dich trwc tiep mién dich qua dwong ti€p xiic
M3 s6 lon Ngay | Ngay | Ngay | Ngay | Ngay 1\5? Ngay | Ngay | Ngay | Ngay | Ngay
i 0 2 3 6 8 0 2 3 6 8
: lon
865 105,1 | 104,6 | 1052 | 102,7 854 | 104,7 | 103,7 | 104,2 | 102,9
866 103,4 | 102,7 | 104,4 | 102,1 857 |103,6 | 103,6 | 103,9 | 103
870 104,5 | 103,9 | 104 103 859 |102,3| 103 | 104,3 | 101,9
873 103,6 | 102,9 | 105,1 | 102,1 867 | 104,21 102,8 | 103 | 102,4
874 104,6 | 103,8 | 105,6 | 101,8 869 | 104,7 | 103,1 | 104,3 | 102,9
878 102,1 | 102,6 | 102,4 | 103,5 871 | 103,3 | 103,3 | 103,6 | 102,3
883 103,9 | 104,2 | 104,7 | 104,4 | 104,4 | 877 | 104,2 | 104,1 | 104,8 | 103,2 | 103,3
884 102,5 | 105,3 | 105 | 101,4 | 103,8 | 879 | 103,3 | 102,9 | 100,9 | 100,9 | 103,9
889 103,7 | 104,2 | 104,3 | 103 | 103,1 | 885 | 102,2 | 103,4 | 105,1 | 103,7 | 103,3
895 103,5 | 104,3 | 102,6 | 101,8 | 102,8 | 892 | 104 | 103,9 | 103,8 | 102,8 | 103,6
897 103,1 | 104,8 | 105 | 102,4| 103 | 894 | 103,8 | 101,6 | 104,1 | 103,1 | 102,3
Trung binh | 103,6 | 103,9 | 104,4 | 102,6 | 103,4 103,7 | 103,2 | 103,8 | 102,6 | 103,3
. Doi chirng
Ma s6 lon j Ngay | Ngay | Ngay ' Ngay l Ngay
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0 2 3 6 8

851 103,9 | 104 | 103,3 | 102,6

853 103,1 | 102,8 | 102,6 | 102,7

855 103,1 | 103,1 | 103,1 | 103,1

862 103,7 | 102,8 | 102,7 | 101,8 | 102,3

891 103,6 | 104,3 | 102,7 | 103,1 | 103,1

896 104 | 103,3 | 103,3 | 102,8 | 103,3
Trung binh | 103,6 | 103,4 | 103.0 | 102,7 | 102,9

Quan sat thiy khéng c6 sur khac biét giita cac nhom didu tri, chtng to rang virut
theo sang ché khong gay sét véi liéu luong virut cim thong thudng. Tuong tu, nude mii

duogc 14y mbi ngay tir ngay thir nghiém mién dich dén ngay thir 14 sau thir thach.
Phuong phép phét hién su c6 mit cia virut theo sang ché

ARN dugc chiét xuat tir nude mii va su ¢6 mit cia virut cim C duogc xac dinh
bing phuwong phap PCR thdi gian thuc phién ma ngugc (rt-RT-PCR) st dung cac doan
mdi va miu do duoc thiét ké dua trén trinh toy by gen cla virut
C/lgn/Oklahoma/1334/2011. Trinh tw nucleotit ciia cac doan mdi va mau do theo sang
ché bao gbdm cac trinh tu tir SEQ ID NO.1 dén SEQ ID NO.3, trong d6 doan mdi xudi =
5°-GCT GTT TGC AAG TTG ATG GG-3’ (SEQ ID NO.1); doan mdi ngugc = 5°-TGA
AAG CAG GTA ACT CCA AGG-3’ (SEQ ID NO.2); va miu dd = Cy5-dugc danh diu-
5°-TTC AGG CAA GCA CCC GTA GGA TT-3’- (SEQ ID NO.3)-IABkQ

Két qua duoc thé hién trong Bang 10 va Fig.3. “Ct” 1a viét tit cia ngudng chu k3.
Trong phuong phap PCR thoi gian thuc, vat liéu di truyén (ARN hodc ADN) dugc sao
chép bang polymeraza sau khi lap lai cac chu ky mau/enzym & cdc nhiét dd khac nhau.
Phuong phap PCR thoi gian thuc st dung chit phat huynh quang lién két véi san pham
ADN dugc tao ra. Khi chu ky PCR tdng va san phém ADN cang duogc khuéch dai, thi tin
hiéu huynh quang cang dugc tao ra manh hon. G mét sd thoi diém, tin hiéu huynh quang
duoc phét hién bang thiét bi PCR. Gidi han phat hién tin hiéu huyng quang duoc goi 1a
ngudng phét hién. S6 lugng chu ky PCR cin c¢6 dé tao ra tin hiéu huynh quang manh hon
ngudng phét hién nay duogc goi 1a tri s6 Ct. PCR thoi gian thuc cé thé dinh luong ham
lugng ARN/ADN trong mau ban dau sao cho khi cang c6 nhiéu ADN/ARN trong mau
trude khi PCR, thi cang cAn it chu trinh/nhan bdi dé tao ra tin hiéu huynh quang manh
hon ngudng phét hién. Do d6, tri s Ct cang nhé thi cang c6 nhiéu ADN/ARN trong mau

ban dau.
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10: Tri s6 Ct dinh luong phién ma3 nguoc dbi véi virut

C/lgn/Oklahoma/1334/2011 c6 trong nudc miii lon.

Lon dwgc chiing ngira, thir nghiém mién dich true

Lon dugc chiing ngira, thir nghi¢m mién dich qua

] tiep ] dwong ti€p xic
Midso | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Mdso | Ngay | Ngay | Ngay | Ngdy | Ngdy | Ngay
lon 0 2 3 6 8 10 lon 0 2 3 6 8 10
850 37,1 | 37,1 | 37,1 | 37,1 856 | 37,1 | 37,1 | 37,1 | 37,1
- 852 37,1 | 37,1 | 37,1 | 37,1 858 | 37,1 | 37,1 | 37,1 | 37,1
860 37,1 | 37,1 | 37,1 | 37,1 861 37,1 | 37,1 | 37,1 | 37,1
863 37,1 | 37,1 | 37,1 | 37,1 864 | 37,1 | 37,1 | 37,1 | 37.1
868 37,1 | 37,1 | 37,1 | 37,1 872 | 37,1 | 37,1 | 37,1 | 37,1
876 37,1 | 37,1 | 37,1 | 37,1 875 | 37,1 | 37,1 | 37,1 | 37,1
880 37,1 | 37,1 | 37,1 | 37,1 | 33,6 | 37,1 881 37,1 | 37,1 | 37,1 | 37,1 | 37,1 | 37,1
886 37,1 | 37,1 | 37,1 | 37,1 | 37,1 | 37,1 882 | 37,1 | 37,1 | 37,1 | 37,1 | 37,1 | 37,1
888 37,1 | 37,1 | 37,1 | 37,1 | 37,1 | 37,1 887 | 37,1 | 37,1 | 37,1 | 37,1 | 37,1 | 37,1
898 37,1 | 37,1 | 37,1 | 37,1 | 37,1 | 37,1 890 | 37,1 | 37,1 | 37,1 | 37,1 | 37,1 | 37,1
899 37,1 | 37,1 | 37,1 | 37,1 | 37,1 | 37,1 893 | 37,1 | 37,1 | 37,1 | 37,1 | 37,1 | 37,1
Tb?:lllg 37,1 | 37,1 | 37,1 | 37,1 | 364 | 37,1 37,1 | 37,1 | 37,1 | 37,1 | 37,1 | 37,1
Lgn khong dugc chiing ngira, thir nghiém mién dich Lon khéng dwgc chiing ngira, thir nghi¢m mién
] truc tiep ] dich qua duong tiép xiic
Midsé | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ma so | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay
_lon 0 2 3 6 8 10 lon 0 2 3 6 8 10
865 37,1 | 37,1 | 34,53 | 37,1 854 | 37,1 | 37,1 | 37,1 | 37,1
866 37,1 | 37,1 | 37,1 | 37,1 857 | 37,1 | 37,1 | 37,1 | 37,1
870 37,1 | 37,1 | 37,1 | 37,1 859 | 37,1 | 37,1 | 37,1 | 37,1
873 37,1 | 37,1 | 37,1 | 37,1 867 | 37,1 | 37,1 | 37,1 | 37,1
874 37,1 | 37,1 | 35,2 | 28,6 869 | 37,1 | 37,1 | 37,1 | 37,1
878 37,1 | 37,1 | 37,1 | 31,32 871 37,1 | 37,1 | 37,1 | 37,1
883 37,1 | 37,1 | 35.05| 34,85 | 34,23 | 37,1 877 | 37,1 | 37,1 | 37,1 | 37,1 | 37,1 | 34,98
884 37,1 | 37,1 | 37,1 | 29,65 |24,21 |29,45| 879 | 37,1 | 37,1 | 37,1 | 37,1 | 37,1 | 40,52
889 37,1 | 37,1 | 34,69 | 35,54 | 35,85 (29,37 | 885 | 37,1 | 37,1 | 37,1 | 37,1 | 37,1 | 32,49
895 37,1 | 37,1 | 35,5 | 30,26 | 29 | 37,1 892 | 37,1 | 37,1 | 37,1 | 37,1 | 37,1 | 27,35
897 37,1 | 37,1 | 32,8 29,76 | 28,11 | 37,1 | 894 | 37,1 | 37,1 | 37,1 | 37,1 | 36,53 | 37,1
Tb"i‘:l‘lg 37,1 | 37,1 | 358 | 33,5 | 30,3 | 34,0 37,1 | 37,1 | 37,1 | 37,1 | 37.0 | 345
Doi chitng
Maso | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay
lon 0 2 3 6 8 10
851 37,1 | 37,1 | 37,1 | 37,1
853 37,1 | 37,1 | 37,1 | 37,1
855 37,1 | 37,1 | 37,1 | 37,1
862 37,1 | 37,1 | 37,1 | 37,1 | 37,1 | 37,1
891 37,1 | 37,1 | 37,1 | 37,1 | 37,1 | 37,1
896 37,1 | 37,1 | 37,1 | 37,1 | 37,1 | 37,1
'l;ri‘:l‘l‘lg 37,1 | 37,1 | 37,1 | 37,1 | 37,1 | 37,1
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Tri s& Ct trong Bang 10 thé hién ham lugng ARN virut trong nuée mii. Tri sbt Ct
= 37,1 tirc 13 két qua am tinh. Tri s6 Ct bat ky nho hon 37,1 12 duong tinh v6i ARN virut
(do @6 c6 chira virut). Dit liéu nay ciing dugc thé hién trén Fig.3. Nhém lon khong duge
ching ngira, c6 thir nghiém mién dich c¢6 ham lugng ARN virut rat khac biét so véi cac
nhém lon dugc ching ngira. Phép kiém dinh Student dugc st dung d& phan tich dir lidu
va nhém lon khéng duge chiing ngira duge thir nghiém mién dich truc tiép 6 sb lugng
virut cao hon so vdi cadc nhém con lai (p <0,001). Do do6, vacxin nay da bao vé dugc cho
cac lgn. Virut chi phét hién dugc & mot lgn dugc chiing nglra sau khi thir nghiém mién
dich truc tiép hoéc thir nghiém mién dich qua tiép xuc. Trai lai, cac lon khong dugce
ching ngira d3 duong tinh véi virut sau 3 ngay thir nghiém mién dich (thir nghiém mién
dich truc tiép) hodc sau 6 ngay tiép xtic (thir nghiém mién dich qua dudng tiép xtc). Thir
nghiém nay chimg té ring virut theo sang ché c¢6 thé 14y nhidm va tai ban & lon va do do
c6 thé 14y nhidm cho moéi treong va cac dong vat tiép xic. Ngoai ra, cac lon duge ching

ngira bang vacxin twong dong dugc bao vé hoan toan khéi bi 1ay nhiém.
Thtr nghiém mién dich & chon suong

Chén suong thudng dugc st dung thay cho ngudi trong nghién ctru vé virut cum
do céac virut cim & nguoi thuong dé tai ban & chdn suong. Do virut cim C 1 tic nhan
gdy bénh thong thudng & ngudi, nén virut C/lgn/Oklahoma/1334/2011 dugc st dung dé
thir nghiém mién dich cho chdn swong dé xac dinh xem liéu virut ndy c6 14 tac nhan gy
bénh cho ngudi hay khéng. Ba chon swong dugc thir nghiém mién dich theo dudng miii
bing virut C/lon/Oklahoma/1334/2011 véi liéu lugng bing 6,0 log;e(lidu 1dy nhidm 50%
té bao/mL) (Tissue culture infectious dose 50 - TCIDsy/mL). Sau mét ngady thir nghiém
mi&n dich, ba chdn swong nay dugc nhdt vao chudng dé gay thir nghiém mién dich cho
cac chdn qua dudng tiép xic. Ngoai fa, 3 chdn dugc nhét trong chudng riéng dé gay thir
nghiém mién dich qua duong hit. Cac két qua thir nghiém duoc thé hién trong Bang 11 va
Fig4.

Béang 11: Nong d6 TCID50/mL ctia virut dugc phat hién trong nudc mii cia chdn
swong bj 14y nhiém virut C/lgn/Oklahoma/1334/2011 bang cach ching ngira truc tiép,

tiép xtic truc tiép hoic tiép xic qua dudng hit.
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Ngay sau chiing ngira
(TCID50/mL)

M3 s6 chdn swong 0| 3 5 7 | 10
55 thir nghiém mién dich truc tiép 33 | 2,3 0,0 | 0,0

56 thir nghiém mién dich truc tiép 39 1 0,0 | 00 |00

57 thtr nghiém mién dich truc tiép 2,8 | 0,0 0,0 | 0,0
Trung binh thir nghiém mién dich truc tiép 0,0 | 3,3 0,8 0,0 | 0,0
58 tiép xtc tryuc tiép 0,0 | 0,0 | 20 |45

60 tiép xtic truc tiép 00 | 0,0 | 00 |42

61 tiép xtc truc tiép 00 | 0,0 | 22 |4,
Trung binh tiép xtc truc tiép 00|00 | 00 | 1,4 |43
62 tiép xtic qua dudng hit 00 | 0,0 | 0,0 |00

63 tiép xiic qua dudng hit 0,0 | 0,0 0,0 | 0,0

65 tiép xtic qua duong hit 00 | 0,0 | 00 |00
Trung binh tiép xic qua dudng hit 0,0 | 0,0 | 0,0 |00

Virut duoc phét hién trong nudc mii béng cach dinh lugng cac t€ bao tinh hoan
ST. Virut duoc phat hién sau 3 ngdy thir nghiém mién dich & ch_én suong dugc thu
nghiém mién dich theo dudng miii va sau 6 ngay tiép xic & chdn suong duge thir nghiém
mién dich qua duong tiép xtic. Khong phét hién thiy virut & chdn swong tiép xtc qua
dudng hit. Dit liéu nay chimg té ring virut C/lgn/Oklahoma/1334/2011 c6 kha ning lay
nhiém cho chdn suong dugc tiép xuc béng thtr nghiém mién dich truc tiép hoidc tiép xuac
v6i chon di dugc thir nghiém mién dich. Tuy nhién, virut nay khéng lan truyén theo
duong hit. Piéu nay cho thdy rang virut C/lon/Oklahoma/1334/2011 ¢6 kha ning lay

nhiém cho nguoi.

Trir khi c6 quy dinh khac, tit ca c4c thuat ngit ky thuat va khoa hoc sir dung trong
séng ché c6 nghia twong tu dugc hiéu béi ngudi c6 hiéu biét trung binh trong linh vuc
nay. Mac du cac phuong phap va vét liéu tuong tu hodc twong duong vdi cac phuong
phap va vat liéu duge mo ta trong sang ché c6 thé dugc sir dung trong thuc hanh hodc thi
nghiém sang ché, nhung cdc phuong phdp va vét liéu thich hop dugc moé ta duédi day.
Toan bd ndi dung cda tat ca cac don cong bd, don Patent, Patent va cac tai liéu tham khao
khic dugc két hop vao sang ché bang cach vién din theo quy dinh ctia phap luét hién
hanh. Khi c6 su khac biét, wu tién str dung cac thuat ngit theo sang ché. Sang ché c6 thé
duoc thé hién theo céc phuong an cu thé khac ma khong thudc pham vi cla sang ché, do
d6 céc phuong 4n hién tai chi 1a nhim muc dich minh hoa chtr khéong gi6i pham vi cia

sang che.
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DANH MUC TRINH TU
<110> NEWPORT LABORATORIES, INC.
<120> VACXIN BAO VE DPONG VAT cO VU KHANG LAI SU LAY NHIEM VIRUT CUM C
<130> 31671.20
<160> 18
<170> PatentIn version 3.5
<210> 1
<211> 20
<212> ADN
<213> Virut cum C
<400> 1
gctgtttgca agttgatggg 20
<210> 2
<211> 21
<212> ADN
<213> Virut cum C
<400> 2
tgaaagcagg taactccaag g 21
<210> 3
<211> 23
<212> ADN
<213> Virut cam C
<400> 3
ttcaggcaag cacccgtagg att 23
<210> 4
<211> 2169
<212> ADN
<213> Virut cum C
<400> 4
atgagatggg caatgggaag caagttccca attatggcaa acagagaaat tttggaagaa 60
gctgggatac cagaacaatg ggaagggata gacctttggt caaaaaagga tgatgtttca 120
aagttgggga tggtgttagc gtctccagca gccataactt actggaattt ttgtggacct 180
ggagtggaca attcttctgt aataaaagat gtttataaag caaaatttat gaaaaaagaa 240
agatggagag agactctatg gggaccaatg aactttgaat tggtgggtaa acaaagaaga 300
gtggttgaaa ctcaaccagt ggaaataaag ctaaaccaaa aagaaataaa agaactaacg 360
atgtgggttc tttttgaaga tgaagcaaac cttgcaagca aattcataca ggaaaatttc 420
tcacttgtcc tgtcattaag agaactttac aagggaaagg cagtaaataa agatgttgca 480
gctttcatga ttgcccacca attttctcce gagaagaggt tcttacccac ttttggeccce 540
attagaccag aaagaatgga gctactccac tgtttagggg gtgatttctg gaagatagag 600
gcagtaactg cagggagcct gaacgaagaa caaaagaaga gagatgttag agcagttgct 660
agaaaaattt gccttagagc aagtgtggac ttatttactc cagcagagaa gataagggac 720
tatatagcaa gtgtgacaat gagatttgga acagtagaaa gaacattcga agacgtaata 780
agaaacagtg atgacatatc tgcggaagta accttatgca aggcggcact tgggtgcgaa 840
ttgggcaaaa gcatgagctt tgggaatcta aatctgagga aagtcagtgg agaagcagaa 900
acaatggaaa aaacagtata ttggggatta aagcccataa aatataaatg ctggagagga 960
gaggaaacat tttattgtga actgaggaag gtaacttgta tgtttagaag gtctgaaggc 1020
ctagattggg ctaacattgg acctggttca cctgaagaaa gaagagagct tttggcaatg 1080
gtgatgatat tctgcagaga tgggagattc tttgaatctg caccagttaa tattgatgaa 1140
tcattcttta ggacaagact gaataaagaa ataccttatc aatatgtgct gctaaaatgg 1200
gtaaggcaat cgagagacaa cttggatgcc ttgttgagta caagaggact aatacctgct 1260
catattggac aattcggaaa aggaatggga atagatggaa gtagctcatc ttctatggtt 1320
tacaagggag tcatgttgtc gaagacaccg atagacatag tggagagcaa agagaagcac 1380
agactgtttt taaatgacaa tatagaagca gtgacagaga gaggagcaat ggttgcatcc 1440
ataatggacc tatcagagga taatagagaa acatttaacg atgtgacttt taaccatgtc 1500
gacttagctg ttctcaaaga tgaaaagact gcaataataa agatatatcg atcactagtg 1560
gaaagaataa acactgatga tgatggccta cctgctttga taatgggtaa aagatattta 1620
gagttgtatc aattagatga agtaaaagac gcggtcgggc taataccaaa aaggatgctg 1680
ggggcgtatt cctaccaagc aagacagctc atacagtcac agatcaaaaa tgacagttat 1740
agccttectg aaataataaa gttactgccce ttctgttaca gccctccaaa gaaaatgtta 1800
tttgatggga ctttccattt caaaaatcaa atgtatgtta ggcctggaat aaacacaaac 1860
cttttcagtt ttagtaagac cgacaaaagc aagatatatg tgaacggaag cgcagtaaaa 1920
ataaagcttg tgctcggaga cgatgaaatg gacaccagtc ttgcctttgt tgaaggattt 1980
caagtttgtg aatatgatcc aagagcacct ttgataccaa gaagagattt gagactgatt 2040
gggttcggaa agaaagttag agtttttgtt ggtcagggac aggagaaaac cctggtgagg 2100
acgagctcca aaagagccgc ctcccatgat gtaagcaaaa acattcgtag aatgcgtctg 2160
gaagtttga
2169
<210> 5
<211> 2163
<212> ADN
<213> Virut cuam C
<400> 5
atgtcacatg gaacatcgac caaatactca atggagactg tgtcaagaac ttactcctac 60
agtagaacta aaaaagaggt accttcggga atattcccaa tagagagaag gaaattctgt 120
aacacaatag aagacaaaga aaacctagaa aaaccgaatg gaaatgttga tataaatttc 180
atgttatcgc tggcagaaat gctggaagaa aagatgggga aagggttctt caaattctgt 240
gccaatgaag ctgaagctga aattttgaag atgcacttca gcaagctcac tgaaggaagg 300
caaacttatg actggacaag tgaaagaaat atgccagcag ccaccgctct tcagctaaca 360
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gtagacgcta
aacaagatat
gttcagaggc
atgataacaa
gccaaagacg
atcaggccat
gagagcggtt
tcaacaaact
aagtggaatg
gacagcagca
tacgtaaaaa
atacccgcaa
tttgaaacaa
atgggaatgt
attacagagg
tcagatgatt
ctaaaattca
gggtgcttge
aacatagcct
acagctgcga
gctttaatgg
tatgattctg
gaaaacaaag
ttgcacatcc
gttttcaatc
agtggaccta
aggagcaata
taccaagttg
ataggatcaa
cagtttgaaa
taa

<210> 6
<211>
<212>
<213>
<400> 6
atgtctagtg
gctgaagaag
catttccaag
agatacgttc
tgctccactt
agaagattcc
ttcaacaaaa
agcaacaatc
tttgtgtcag
ggggcacctg
gtgcctttge
aatcaggctg
gaacatctag
tatacacaca
agagcacaac
acgacatccc
cagacaaaaa
ttcctttgtg
agagaggaag
tggtttaatg
ggggattgga
aaaaagatgt
tccaagttga
gtcaagatag
tttggaatag
gtaacttttg
ttcgaagctg
ctcaaagaga
gattggtttt
gtgctgaaag
agagcttgga
aaggacttgt

ADN

caattggaag
gactcaaaat
attgtcagca
gccaagtcca
<210> 7

<211>
<212>
<213>
<400> 7

atgtttttgce
atatgcatag

ADN

2133

1911

tacaagaaac
tagaaatgat
attgggaccc
agattggaag
gagaaagagg
tctcaaaaat
tgcctgttgg
caaaactaca
aatgtcagca
acttaatgaa
tgggacaagg
aaaagatgaa
tagaacctta
ttaacatgtt
aactgkawgs
ttgtgctctt
tcgetgtttg
ctgaactttt
tggagttacc
tgtctgtcat
ccctgcgaat
gagtgaagaa
atggattgct
ctgaagaaat
ctaggaaccc
taagggtaga
ggacattgct
tttgcaacat
tgtcgatggg
atggaatcat

Virut ctim C

taatcagaga
tggtcagaga
cttgctgcecet
ttttggaggg
tgggattgga
ttgaggtagg
taggaaatga
ccaatgggtt
acgaattgag
aacttgaaat
cttacataaa
aatgcgaagc
aagaaaataa
aatttttgat
cgcaacagat
caaaaccgat
gagcaataaa
gaattggaag
agtttaaaca
aagaatggct
tacccatggce
gtgaagaatt
tacatacaat
tgcctatata
caataaaagg
agttttccac
gaacagtgcc
agaaattgtt
ctaaatgcag
aatgcgctct
ttgcccatga
gtagaatgct

gattctgtaa
ctgcatttac
atccattatg
atggagctaa

Virut ctm C

ttctagcaac
tgcaaagagt

acagggaaca
ggattggccg
gaaaaccaaa
agaagaattc
aaaatacaaa
tgtggaaact
gggaaatgag
agaagggcag
accagaagct
agatctctgce
tttccgagcea
agaaaggaaa
catggatgga
gtcaactgtt
aytggccaga
ttgcatctct
caagttgatg
tgagttcaca
tgctttcaca
aagaacaaac
ttgtctgcag
tcatcgaatg
gatatcagat
attgaaagag
ctttacacag
ggagaacgag
aaatacagac
gtaccgatcg
agaggcaatt
agggggagaa

aatcgcaaag
atatggagac
tataagtgat
attgaaaaga
gcccttgaga
aattacaaag
catggacata
ggaagacatc
aaaagagaac
gtacaagtca
ctatgagcac
aaaggtagcg
actgcggccg
gaaagatgct
attgtatgat
attcggaaag
ggacaagaga
agcctccaag
agaagagact
ttgggcaatg
agaaatgcct
agaatccaaa
tgggagctta
ctgcagaggg
gaaatcccat
tgaagaacca
tgtggaagcc
cctttattge
gagatgtctt
gaaagaagaa
gaacggagag
aattgtgaca

cgagcaaaag
ttttaatcag
tattttccta
gtactttgaa

aattacagca
gaatgaaagc

24471

ttcaaaggaa
gaagtgaaat
aaagaaataa
ataaagagga
agaagagcta
ttagcacaaa
aagaaagcca
ttcatggtaa
tatcttgcaa
tcagtagcac
aaaaacaaaa
gaattgatga
gagtgctgct
tttggagtca
aggaactgtt
aggacttggc
ggaataaaca
agcatgttct
acagctggaa
atgattaata
gaatttagag
aaaatcataa
ggcgggaaat
gatttgatgg
tttgagaaga
gcagttgtat
atgagggcaa
gtcttcgaaa
gaagccaaaa
gaatwttctg

cgattcttgg
catgaaagaa
gaatataccc
caagaggcta
aatctagcag
agagaatccg
catgttttca
caaaagacaa
atgttcacag
aagcttttca
cttaggacaa
gatgtggctt
ctagagatac
tggttctttg
ttctttgaag
caaggactga
aatgagttgg
aaaatacagg
aaaggggcag
agggactcag
ccctgcaaga
atacagggaa
catacagaat
acactgagag
ttaaacaaag
aatccaagca
gtggtgttaa
agaactactg
ataccaacaa
aacagagttt
aatcttacaa
caattttatt

aaattcctta
aaagggttat
gctgataggce
tga

ataactgctt
ttctctctte

ctaccatggt
tcaaaaaggt
aaatgaagtc
tatgcacgat
tagccacccce
agatttgtga
aactaaaaac
acataacagg
tgttggcata
caacattgtt
gaaaaaccaa
acgcggaatg
tcttgggggg
tgacattcat
actggactgg
cagagatgga
tgtctttgga
tttccgggga
tgaatgaagg
atggactttc
caacatacag
ggaaattcat
taatgaacaa
atccctecta
cagttgacat
caacgcattc
tggctctcga
gtgcagacgt
tccttgaccg
wwatyaaacr

aacaagcaac
caatgatatc
ttgaggatga
taagcaagca
atatttttga
atgagtatta
catatgaagg
gaatttttac
aaatgtatgt
ttgcgatgag
gatgtgaaac
cacggctaaa
cgaaggagaa
caaaacctca
cagcaaacat
tgtatcactc
agccttcaga
aggacaaatg
ctaagagggg
gggatgggga
atgagatgga
caaattgtgce
gtaggaactt
gggaatcaac
atgatggaat
aacatgaaaa
ctcccaaaag
gaatgagcaa
tggagactgt
cagagatgtt
gattggtatc
actgtatata

tgtttcttca

atgaaaaaat
taaacaaatt

gccaagcaga
actctggatt

-25-

tgaatattgce
cagaatgatt
tccaacattg
aaataccatg
cgggatggga
gagactagca
tacggtctct
ggacaacagc
cattactaaa
ctgcaataag
agaaatagtg
gagggaccta
aggaatgctg
gacattaagc
gctacaaagt
gatgactatt
aaaatcctac
ttttgtctca
aaccgacttc
tcctgggact
agtacaccct
tgaaactatt
tatctcaagt
caggaacaga
ctttaaggc

ctttagaaca
agagaaaaga
taacacccca
ggccagaacc
acgcaaagct

gataaacatc
tgttggagtt
gacaacccca
gaataacatt
tcgaaaaaca
ccaggaaaag
caaatatttc
attcctatct
tacagaagaa
agacgagagc
attcaaaaga
aatcaaactg
agaggctccc
tgattcggag
ggggttcatg
cctctggggg
acagagagac
gcaagaatcc
gttcccaaca
caataaaata
agattatgca
tagggaaatg
tccecggaaag
tgactgtttg
gtatactgtt
atatacggtc
ggaaagagtt
gttaaagaac
agagcagata
ggagaataag
aacaaagctc
taacgacaat

agcagataag
tgaagagtgt
atttcttgta

aagagaactg
tggaggaaat

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2163

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920

1980
2040
2100
2133

60
120



gtttacagca
gtcatcaacc
cagtttccag
ggggcttcgt
ggatgtggga
gattgctttg
gctgctagaa
acaacagcca
tggtatgcag
tcggcaactt
‘cagctttgtt
tattaccaaa
gcagcataca
aaccctggga
tactgcttcg
tsacgawgrt
gaaggatgta
ggagacattg
tcccaaagtg
aagtatggca
ttgataatac
_atcttcggaa
gtcgcaggag
agtacgcagg
aatgcagcaa
ttggcaaaag
cttggtataa
tatgaactag
kkgyrywrga
gcaaagagta
<210> 8

<211>
<212>
<213>
<400> 8

atggactcaa
cttgagaaca
aaactgataa
aaataccaag
gggaaagttt
atggcactga
agggctgctg
gaggttttgt
actctttcac
ggtgttggga
tacaggaaca
agagagatat
aaattcgaat
agtctcatcc
gctgtgaaga
tattctggag
attgggaagg
actcttgcaa
atctcccaac
aaaggaacaa
aggctgectt
tttgcagtgce
aataccggag
ggggcctttg
attactgacg
tttgagttca
gatgatgtga
gwakcaagta
<210> 9

<211>
<212>

ADN

ADN

1659

1194

tgaagactga
aaaaagactg
cgtcttcaga
tgatgttgtc
aagaaaaagt
gatcaaactg
gcagcacatg
cggctggaac
aatcttctgt
ttactttgce
actttgtgta
attactatga
gaggaatagc
cttacagcat
acactgatgg
cagmtwcayg
ttttcatcaa
agatgaggca
gatacacaaa
gatgtcagtt
cgcaagcagg
tagatgactt
gttacttctg
ctggatttga
ttgaaggctt
aawtcgaara
taagatccct
caaaccaaat
wgcagrccca
cattttcaac

Virut cam C

caaaagccca
tacagatata
ttgagaacag
acaaaaaact
tctgtcgatt
aacccaacgt
tgcttgggaa
accaaagagg
aaggtgcttc
ctgttgtggce
agatggtgag
cctttctgaa
acttgaacga
taaaaccgca
agtatgcaga
taagagcctt
gaattgtggg
tggcttgttt
ccatgaagaa
taaaaggaac
tcaacagttt
agaggcccag
aaaccagcga
ctgatcaaaa
taacgaagag
ccggaagcga
cccctggaac
tggacattga

<213> Virut cum C

<400> 9

atggcacaag
accaggcaaa
aaagcagcga
tgcctgagag
aaagctacag
gcaggagacc
aaagcagaaa
cttgggaccg
aagatgtcaa
gccatagaaa
gacgcagaag
cacctgcaaa

aacaactact
cgattatgaa
agaagggaga
ccatgtaccc
aaggactgag
tgacagggat
tggtagagca
ttgctgcectg
tgtctggaag
atatggctag
ttttgattga
atgcaatgga

gccaatgact
gattggattc
tgttccattg
agcttttggg
attttatgaa
gactcagaca
catgactctt
cgcatcttct
taatcctgga
gacaagcttc
cgaaaacaaa
tgggaatgga
aaacgctgga
taaatcaaca
agggtaccct
magatcagat
aaagacaacc
actcttgagt
aggagagacc
gaaaactgac
gactgactct
aatcttcggg
gggaagatca
caaaatcgga
caacgggaga
wgcaagsgma
catagttgcce
aacaaaaaga
gggtgttggt
ttcaatggaa

aacgcctgaa
tgaaaggatg
tatttcaatt
aaagaatgct
ggtggagtca
tgaggcagtc
aagaatgggg
aaagaatcag
gctagaggca
gtcaataaag
gaaacctgga
caagaagttg
gcaagagaag
agtgactcac
aatgaacaag
tatggcctte
agatgcagag
tggactggcg
aagatatcag
aagcgccggce
tggaactggt
cactactaac
caactttact
agcaaatctt
caaccccaag
cgttccaaga
ttceccageee
aacagttggt

tgctgaactt
gtctgcaaga
aatgcaacta
tggaataaag
tggaaaagac
aaaggagatg
aatctacgat
gcttcaatgce
cactgcactt
tgttgtgcca
actggcaaga
cggaattgga

24471

ggattcacaa
ggagattcaa
gcagtggcga
cctcctggea
ggggtaaact
aagaaggact
gtaaattctc
tgttcttcaa
gctaaacctc
ggaatttaca
gcaaaattta
aacctgatag
gttaaaattg
ccaagattcc
atacaagtag
aatgccacag
ccttatgtag
gggcttggca
ccttttgtaa
agtggaagaa
ttaatgagaa
cttttattcg
aatggagggg
aaagatatac
attgcccatg
gakgcwwkgg
aacataagca
ggaggaggaa
atgttgactc
gtgccactgt

gagcagagag
tgtgatctct
gagaggatga
ggaagtgatc
acagctggga
ctgaccgatg
ttttcagcaa
cttaaaaaga
agatttaggc
aatatcctgg
ggaaacagag
tttcctggac
caactggcct
aaaatgataa
ggatcaccca
aatacagctt
atcatggaaa
tatgaagaca
ttgagagtgg
tatttccaca
gaatccaaac
attcaaagac
cagttggttc
cgagagttca
atacctcagt
actggagcca
aagaaaagag
gaagattaa

gagggatacc
ggtgggatgg
acaagtggag
ccatggtcag
tgcaaaaata
atgatgatgt
gacccagagg
aaaaacaaaa
gccttgggag
atgaaaaaag
atagcatatg
agcaaagtca

acgtgaccaa
gaacagactt
agaagtttcg
aggttgacta
ggtccecctga
tctattcgag
ttgacaccaa
gttggatgaa
aagtttgtgg
aatgcaacaa
acacttttgg
ggggaatgga
aatgtccttce
ttctagtacc
ttcaatctga
aagaagcatg
gagaagcaga
acaacgacac
aggattattt
tcccaactcet
ctttgacgcc
tggggtttgt
gtggtggtge
agcagcttcg
atgagcaags
yagaggcttt
tgaatctaaa
ttgcacaaga
cgaaaactgt
ccccacattg

caaagaatgc
ttggggtgtc
taagagttgt
ctgaaaagat
aatgtagtgce
tactcgggaa
tgttcaaatc
ggaatgctgc
ccataatgga
caagcaaaaa
agagctggtc
caatgaggca
taaaccttat
tgccttggte
gtcttgaaga
gctacatgag
atggaaacga
ccgggattgt
ggaacttcaa
agtgggctga
agataagcaa
tggcagagct
agaaaataag
ccggaggata
tgggtgggga
aaagaagagt
gaaggcaagg

tcagaggagt
atagtgctaa
agagcatagt
aagccaaaaa
taagaaaagc
atgaaatgag
attttacaga
ggagcgagaa
atgcccaaaa
aggcccaggc
ggtcaagagc
gtggaatggc

-26-

aggtgctagt
gactaatgat
gtcattgtca
cctctatcaa
ggcaggaatt
gatatatgaa
gatatcatca
aagcccgttg
gactgagcaa
gcatgtagtg
ctgtggagat
taacagagtg
caaaatcttg
aaaaaggtca
gtrgtcakct
cctacaaaca
tgacaaccat
agtgtgcgtt
gagtcctccce
accttctggg
agcaacaagg
cgcaggaggg
ctcggtgagce
gaatgacaca
cattaagart
ggtaggggaa
agaatcttta
agsaggccma
gatgcaagct
a

caaaaccatc
agaagatgac
aacagataag
tgcaaatgca
aagattggga
tgaactggat
aaacctggaa
agaaactttc
aaaacaccta
gaacgggaac
accattggag
gctctgcaag
gctggatgca
aatgtggctg
cctcgcagcec
taaattcacc
caagatgcaa
tgctgcaatg
tcctccagaa
atttggaaat
ctcaggagtg
aatggctagg
agaacaagtg
tatttatgac
ctctttcttce
gggaggagct
tgccggagca

taacccaatg
ggaggcagca
ggtgcacata
agatcttgat
tctgaggaag
ggaggacaaa
agatgtaagg
atatcatcac

ggccggaatg
actgcacaaa

aatggaaggg
taatcttgcce

180

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1911

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1659

60
120
180
240
300
360
420
480
540
600~
660
720



ctaaaaaggt
aatgctgaaa
tatgtccatt
ggatgcttta
ataaatggaa
gagactggaa
gaggagacaa
gtgtattcat
<210> 10
<211> 1732
<212> ADN
<213> Virut
<400> 10
atgtctgaaa
ttgggcgeag
tctgctgaga
gtggctgaag
gagactcatg
tatctaagcc
gtctttggag
accgacatgg
cttaagaatt
tggagaagtg
aaatctggat
caggagttgc
ctctttgact
<210> 11
<211> 762
<212> PRT
<213> Virut
<400> 11
Tyr Ala Asn
1

Gly Thr Val

Lys Glu Lys

35

Phe Pro Ile
50

Glu Gln

65

Lys

Trp

Leu Gly

Phe Cys Gly

Lys Ala Lys
115
Met Asn
130

Pro

Pro

Gln
145
Met

val

Trp Val

Gln Glu Asn

Ala Val
195
Glu

Lys

Pro
210
Met

Ser
Arg Glu
225
Ala

Val Thr

Arg Ala Vval

Thr Ala
275
Thr

Pro

Phe Gly

290

Asp Ile Ser

305

Leu Gly Lys

Gly Glu Ala

Ile Lys Tyr

355
Val

Arg Lys

cagttcttac
ctgtggaaga
gtttcaatga
gtatgcttta
gaccaaatgg
gtgagaactt
gctccccaga
ggaaacatta

cum C

ataagtcagt
ccagctggat
attcactgag
gtagagaaat
ctgttgaatt
catgtaccat
taaaatatcg
gagaaatcat
tccgtagagg
gacttgttgt
gtgaaacaga
ttggtgtcat

tttgttaatg
attttgtaga
ggatgatggt
cattttaata
aagttgggat
cgccagggat

ggagggacta
tatccctgge

gaacacaaca
ggattcctct
agtcgaacag
tctaggattc
ggggaagaac
tgacactctg
gaactgcaat
tgtgctcttt
agatgaccca
tgccgttgat
tccecttetgg
tgataaggtt

24471

ttggtaattt
aagaaactaa
cgggcaatga
aaggcaatac
gacttgaaac
ataatggtcc
ggccctccat
gaagttctcw

aatatcagag
gggttaatga
gtttatgaac
actactattg
attatctatc
tatgagccaa
tgctttgtaa
tgcagaaaca
gagaagtcag
gcggaatcta
agaagagaag
gaaatccaag

gtgggatccc
atcagacgga
ctttagctgc
tgatgctttt
atgttgtaaa
tggaatccag
tgagtggatt
cttccagtct

cagcaatctc
ctttcgagaa
cgagaacttg
ctgccttaag
ccttaggagg
agctcataag
aaactgctga
ctgagaaacc
tacgaaagat
gagatgaaat
gcgcaactac
ctgggagtag

cacttgtgta
agaaaaggtt
tttgatactt
gttgacaatc
atgtttttca
gcgagatggg
caatgaaatg
ctga

cgaattggca
aatgagaaag
ggaagatgca
aaaaccagag
aaaccctttc
acaaggagaa
actattagtg
agcttactgc
actcagaatt
cagacgatac
tggagaggtt
cgatggtgaa

aa

Leu
Ser
20

Asn
Met
Glu
Met
Pro
100
Phe
Phe
Glu
Leu
Phe
180
Asn
Lys
Leu
Ala
Ala
260
Glu
Val
Ala
Ser
Glu
340
Lys

Thr

Thr
Ser
Pro
Ala
Gly
Val
85

Gly
Met
Glu
Ile
Phe
165
Ser
Lys
Arg
Leu
Gly
245
Arg
Lys
Glu
Glu
Met
325
Thr
Cys

Cys

Lys
Tyr
Ser
Asn
Ile
Leu
Val
Lys
Leu
Lys
150
Glu
Leu
Asp
Phe
His
230
Ser
Lys
Ile
Arg
Val
310
Ser
Met
Trp

Met

Asp
Thr
Leu
Arg
Asp
Ala
Asp
Lys
Val
135
Leu
Asp
Val
val
Leu
215
Cys
Leu
Ile
Arg
Thr
295
Thr
Phe
Glu
Arg

Phe

Ser
Asn
Glu
120
Gly
Asn
Glu
Leu
Ala
200
Pro
Leu
Asn
Cys
Asp
280
Phe
Leu
Gly
Lys
Gly

360
Arg

Lys
Phe
25

Met
Ile
Trp
Pro
Ser
105
Arg
Lys
Gln
Ala
Ser
185
Ala
Thr
Gly
Glu
Leu
265
Tyr
Glu
Cys
Asn
Thr
345
Glu

Arg

Ser
10

Lys
Arg
Leu
Ser
Ala
90

Ser
Trp
Gln
Lys
Asn
170
Leu
Phe
Phe
Gly
Glu
250
Arg
Ile
Asp
Lys
Leu
330
Val
Glu

Ser

Cys
Lys
Trp
Glu
Lys
75

Ala
val
Arg
Arg
Glu
155
Leu
Arg
Met
Gly
Asp
235
Gln
Ala
Ala
vVal
Ala
315
Asn
Tyr
Thr

Glu

Lys
Trp
Ala
Glu
60

Lys
Ile
Ile
Glu
Arg
140
Ile
Ala
Glu
Ile
Pro
220
Phe
Lys
Ser
Ser
Ile
300
Ala
Leu
Trp

Phe

Gly

Leu
Thr
Met
45

Ala
Asp
Thr
Lys
Thr
125
Val
Lys
Ser
Leu
Ala
205
Ile
Trp
Lys
Val
val
285
Arg
Leu
Arg
Gly
Tyr

365
Leu

-27-

Leu
Thr
30

Gly
Gly
Asp
Tyr
Asp
110

Leu

val

Glu

Lys
Tyr
190
His
Arg
Lys
Arg
Asp
270
Thr
Asn
Gly
Lys
Leu
350
Cys

Asp

Ser
15

Ser
Ser
Ile
val
Trp
Val
Trp
Glu
Leu
Phe
175
Lys
Gln
Pro
Ile
Asp
255
Leu
Met
Ser
Cys
Val
335
Lys

Glu

Trp

Gln
Arg
Lys
Pro
Ser
Asn
Tyr
Gly
Thr
Thr
160
Ile
Gly
Phe
Glu
Glu
240
Val
Phe
Arg
Asp
Glu
320
Ser
Pro

Leu

Ala

780
840
900
960
1020
1080
1140
1194

60
120
180
240
300
360
420
480
540
600
660
720
732



24471

370 375 380
Asn Ile Gly Pro Gly Ser Pro Glu Glu Arg Arg Glu Leu Leu Ala Met
385 390 395 400
Val Met Ile Phe Cys Arg Asp Gly Arg Phe Phe Glu Ser Ala Pro Val
405 410 415
Asn Ile Asp Glu Ser Phe Phe Arg Thr Arg Leu Asn Lys Glu Ile Pro
420 425 430
Tyr Gln Tyr Val Leu Leu Lys Trp Val Arg Gln Ser Arg Asp Asn Leu
435 440 445
Asp Ala Leu Leu Ser Thr Arg Gly Leu Ile Pro Ala His Ile Gly Gln
450 455 460
Phe Gly Lys Gly Met Gly Ile Asp Gly Ser Ser Ser Ser Ser Met Val
465 470 475 480
Tyr Lys Gly Val Met Leu Ser Lys Thr Pro Ile Asp Ile Val Glu Ser
485 490 495
Lys Glu Lys His Arg Leu Phe Leu Asn Asp Asn Ile Glu Ala Val Thr
500 505 510
Glu Arg Gly Ala Met Val Ala Ser Ile Met Asp Leu Ser Glu Asp Asn
515 520 525
Arg Glu Thr Phe Asn Asp Val Thr Phe Asn His Val Asp Leu Ala Val
530 535 540
Leu Lys Asp Glu Lys Thr Ala Ile Ile Lys Ile Tyr Arg Ser Leu Val
545 550 555 560
Glu Arg Ile Asn Thr Asp Asp Asp Gly Leu Pro Ala Leu Ile Met Gly
565 570 575
Lys Arg Tyr Leu Glu Leu Tyr Gln Leu Asp Glu Val Lys Asp Ala Val
580 585 590
Gly Leu Ile Pro Lys Arg Met Leu Gly Ala Tyr Ser Tyr Gln Ala Arg
595 600 605
Gln Leu Ile Gln Ser Gln Ile Lys Asn Asp Ser Tyr Ser Leu Pro Glu
610 615 620
Ile Ile Lys Leu Leu Pro Phe Cys Tyr Ser Pro Pro Lys Lys Met Leu
625 630 635 640
Phe Asp Gly Thr Phe His Phe Lys Asn Gln Met Tyr Val Arg Pro Gly
645 650 655
Ile Asn Thr Asn Leu Phe Ser Phe Ser Lys Thr Asp Lys Ser Lys Ile
660 665 670
Tyr Val Asn Gly Ser Ala Val Lys Ile Lys Leu Val Leu Gly Asp Asp
675 680 685
Glu Met Asp Thr Ser Leu Ala Phe Val Glu Gly Phe Gln Val Cys Glu
690 695 700
Tyr Asp Pro Arg Ala Pro Leu Ile Pro Arg Arg Asp Leu Arg Leu Ile
705 710 715 720
Gly Phe Gly Lys Lys Val Arg Val Phe Val Gly Gln Gly Gln Glu Lys
725 730 735
Thr Leu Val Arg Thr Ser Ser Lys Arg Ala Ala Ser His Asp Val Ser
740 745 750
Lys Asn Ile Arg Arg Met Arg Leu Glu Val
755 760
<210> 12
<211> 720
<212> PRT
<213> Virut cum C
<220>
<221> Trinh ty 181
1<222> (406)..(408)
<223> Xaa c6 thé 13 axit amin b&t ky cé trong tu nhién
<220>
<221> Trinh tu 168i
<222> (712)..(712)
<223> Xaa c6 thé 13 axit amin bAt ky cé trong tu nhién
<220>
<221> Trinh tu 13i
<222> (714)..(715)
<223> Xaa c6 thé 13 axit amin b4t ky cé trong tu nhién
<220>
<221> Trinh tu 18i
<222>  (717)..(717)
<223> Xaa c6 thé 14 axit amin b&t ky cé trong tu nhién
<400> 12
Met Ser His Gly Thr Ser Thr Lys Tyr Ser Met Glu Thr Val Ser Arg
1 5 10 15
Thr Tyr Ser Tyr Ser Arg Thr Lys Lys Glu Val Pro Ser Gly Ile Phe
20 25 30
Pro Ile Glu Arg Arg Lys Phe Cys Asn Thr Ile Glu Asp Lys Glu Asn
35 40 45
Leu Glu Lys Pro Asn Gly Asn Val Asp Ile Asn Phe Met Leu Ser Leu
50 55 60
Ala Glu Met Leu Glu Glu Lys Met Gly Lys Gly Phe Phe Lys Phe Cys
65 70 75 80
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Ala Asn Glu Ala Glu Ala Glu Ile Leu Lys Met His Phe Ser Lys Leu
85 90 95
Thr Glu Gly Arg Gln Thr Tyr Asp Trp Thr Ser Glu Arg Asn Met Pro
100 105 110
Ala Ala Thr Ala Leu Gln Leu Thr Val Asp Ala Ile Gln Glu Thr Gln
115 120 125
Gly Thr Phe Lys Gly Thr Thr Met Val Glu Tyr Cys Asn Lys Ile Leu
130 135 140
Glu Met Met Asp Trp Pro Glu Val Lys Phe Lys Lys Val Arg Met Ile
145 150 155 160
Val Gln Arg His Trp Asp Pro Lys Thr Lys Lys Glu Ile Lys Met Lys
165 170 175
Ser Pro Thr Leu Met Ile Thr Lys Ile Gly Arg Glu Glu Phe Ile Lys
180 185 190
Arg Ile Cys Thr Ile Asn Thr Met Ala Lys Asp Gly Glu Arg Gly Lys
195 200 205
Tyr Lys Arg Arg Ala Ile Ala Thr Pro Gly Met Gly Ile Arg Pro Phe
210 215 220
Ser Lys Ile Val Glu Thr Leu Ala Gln Lys Ile Cys Glu Arg Leu Ala
225 230 235 240
Glu Ser Gly Leu Pro Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Lys
245 250 255
Thr Thr Val Ser Ser Thr Asn Ser Lys Leu Gln Glu Gly Gln Phe Met
260 265 270
Val Asn Ile Thr Gly Asp Asn Ser Lys Trp Asn Glu Cys Gln Gln Pro
275 280 285
Glu Ala Tyr Leu Ala Met Leu Ala Tyr Ile Thr Lys Asp Ser Ser Asn
290 295 300
Leu Met Lys Asp Leu Cys Ser Val Ala Pro Thr Leu Phe Cys Asn Lys
305 310 315 320
Tyr Val Lys Met Gly Gln Gly Phe Arg Ala Lys Asn Lys Arg Lys Thr
325 330 335
Lys Glu Ile Val Ile Pro Ala Lys Lys Met Lys Glu Arg Lys Glu Leu
340 345 350
Met Asn Ala Glu Trp Arg Asp Leu Phe Glu Thr Ile Glu Pro Tyr Met
355 360 365
Asp Gly Glu Cys Cys Phe Leu Gly Gly Gly Met Leu Met Gly Met Phe
370 375 380
Asn Met Leu Ser Thr Val Phe Gly Val Met Thr Phe Met Thr Leu Ser
385 390 395 400
Ile Thr Glu Glu Leu Xaa Xaa Xaa Ala Arg Arg Asn Cys Tyr Trp Thr
405 410 415
Gly Leu Gln Ser Ser Asp Asp Phe Val Leu Phe Cys Ile Ser Arg Thr
420 425 430
Trp Pro Glu Met Glu Met Thr Ile Leu Lys Phe Ile Ala Val Cys Lys
435 440 445
Leu Met Gly Ile Asn Met Ser Leu Glu Lys Ser Tyr Gly Cys Leu Pro
450 455 460
Glu Leu Phe Glu Phe Thr Ser Met Phe Phe Ser Gly Asp Phe Val Ser
465 470 475 480
Asn Ile Ala Leu Glu Leu Pro Ala Phe Thr Thr Ala Gly Met Asn Glu
485 490 495
Gly Thr Asp Phe Thr Ala Ala Met Ser Val Ile Arg Thr Asn Met Ile
500 505 510
Asn Asn Gly Leu Ser Pro Gly Thr Ala Leu Met Ala Leu Arg Ile Cys
515 520 525
Leu Gln Glu Phe Arg Ala Thr Tyr Arg Val His Pro Tyr Asp Ser Gly
530 535 540
Val Lys Asn His Arg Met Lys Ile Ile Arg Lys Phe Ile Glu Thr Ile
545 550 555 560
Glu Asn Lys Asp Gly Leu Leu Ile Ser Asp Gly Gly Lys Leu Met Asn
565 570 575
Asn Ile Ser Ser Leu His Ile Pro Glu Glu Ile Leu Lys Glu Asp Leu
580 585 590
Met Asp Pro Ser Tyr Arg Asn Arg Val Phe Asn Pro Arg Asn Pro Phe
595 600 605
Thr Gln Phe Glu Lys Thr Val Asp Ile Phe Lys Ala Ser Gly Pro Ile
610 615 620
Arg Val Glu Glu Asn Glu Ala Val Val Ser Thr His Ser Phe Arg Thr
625 630 635 640
Arg Ser Asn Arg Thr Leu Leu Asn Thr Asp Met Arg Ala Met Ala Leu
645 650 655
Glu Glu Lys Arg Tyr Gln Val Val Cys Asn Met Tyr Arg Ser Val Phe
660 665 670
Glu Ser Ala Asp Val Asn Thr Pro Ile Gly Ser Met Ser Met Gly Glu
675 680 685
Ala Ile Glu Ala Lys Ile Leu Asp Arg Ala Arg Thr Gln Phe Glu Asn
690 695 700
Gly Ile Ile Gly Gly Glu Glu Xaa Ser Xaa Xaa Lys Xaa Arg Lys Ala
705 710 715 720
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<213> Virut

Met Ser Ser

Arg
Glu
Val
Leu
Arg
70

Leu
Arg
Gln
Thr
Ile
150
Leu
Ala
Asp
Arg
Ala
230
Asn
Thr
Asp
Ala
Lys
310
Ile
Leu
Gln
Ala
Met
390
Met
Lys
Arg

Cys

Gly
470

Lys
Thr
Tyr
Thr
Cys
550
Cys

Leu

Glu
Glu
Gly
Glu
Gln
Glu
Phe
Glu
Tyr
135
Gln
Arg
Pro
Glu
Cys
215
Asp
Lys
His
Ser
Ala
295
Gln
Lys
Cys
Glu
Lys
375
Arg
Ala
Met
Glu
Arg
455
Thr
Gly
Phe
Thr
Pro
535
Arg

Arg

Lys

Ile
val
Val
40

Asp
Glu
Pro
Leu
Lys
120
Glu
Lys
Lys
Glu
Ser
200
Glu
Val
Leu
Lys
Glu
280
Asn
Gly
Asp
Gly
Ser
360
Arg
Asp
Glu
Cys
Met
440

Asn

Leu

Lys
Glu
Val
520
Lys
Thr

Arg

Glu

Ala
Val
His
Glu
Ala
Leu
Glu
105
Phe
Gly
Thr
Glu
Leu
185
val
Thr
Ala
Arg
Phe
265
Arg
Met
Leu
Lys
Ile
345
Arg
Gly
Ser
Met
Glu
425
Ser

Phe

Arg

Ser
Phe
505
Phe
Arg
Thr

Cys

Cys
585

Lys
10

Arg
Phe
Thr
Ile
Arg
90

Val
Asn
Lys
Arg
Asn
170
Glu
Pro
Phe
Ser
Pro
250
Leu
Ala
Gly
Met
Arg
330
Gly
Glu
Phe
Gly
Pro
410
Glu
Lys
Pro
Gly
His
490
Ser
Glu
Glu
Gly
Leu

570
Ala

24471

Arg
Glu
Gln
Thr
Ser
75

Asn
Gly
Lys
Tyr
Ile
155
Met
Met
Leu
Lys
Arg
235
Leu
Met
Gln
Phe
Tyr
315
Asn
Arg
Glu
Pro
Asp
395
Pro
Leu
Leu

Gly

Glu
475

Leu
Thr
Ala
Arg
Met
555

Ile

Leu

Phe
Tyr
Ala
Pro
60

Lys
Leu
Ile
Ile
Phe
140
Phe

Phe

Tyr

Arg
220
Leu

Glu

Met
His
Glu
Ala
Glu
Thr
380
Gly
Cys
Glu
Ile
Lys
460
Ser
Asn
Glu
Gly
Val
540
Ser

Pro

Lys

Leu
Gly
Cys
45

Arg
Gln
Ala
Thr
Gly
125
Ser
Thr
Thr
Lys
Tyr
205
Asn
Lys
Ile
Asp
Gln
285
Thr
Ser
Leu
Ser
Phe
365
Trp
Asp
Lys
Ser
His
445
val

Thr

Lys
Glu
Thr
525
Leu
Lys

Thr

Glu

-30-

Glu
Asp
Cys
Tyr
Asn
Asp
Lys
110
Asn
Asn
Phe
Glu
Ser
190
Ile
Gln
Ile
Pro
Ala
270
Gln
Thr
Leu
Glu
Lys
350
Lys
Phe
Asn
Asn
Lys
430
Thr

Lys

Asp

Asp
Pro
510
Val
Lys
Leu

Met

Glu
530

Gln
15

His
Leu
val
Asn
Ile
95

Arg
Asp
Asn
Leu
Met
175
Lys
Asn
Ala
Lys
Lys
255
Trp
Ile
Ser
Trp
Pro
335
Lys
Gln
Asn
Lys
Glu
415
Ile
Ile
Ile
Cys
Asp
495
Asn
Pro
Glu
Lys
Glu

575
Asn

Ala
Glu
Ile
Leu
Ile
80

Phe
Glu
Met
Pro
Ser
160
Tyr
Leu
Tyr
Glu
Leu
240
Glu
Phe
Leu
Pro
Gly
320
Ser
Ile
Glu
Glu
Ile
400
Met
Gln
Gly

val

Leu
480

Gly
Pro
Val
Lys
Asn
560

Thr

Arg



Val Ser Glu Met Leu Glu Asn Lys Arg Ala
595 600
Gly Glu Asn Leu Thr Arg Leu Val Ser Thr
610 615
Arg Met Leu Ile Val Thr Gln Phe Tyr Tyr
625 630
Gln Leu Glu Gly Phe Cys Asn Glu Gln Lys
645 650
Gln Ala Asp Lys Asp Ser Lys Ser Ala Phe
660 665
Leu Tyr Glu Lys Ile Glu Glu Cys Ile Val
675 680
Phe Leu Ala Asp Arg Leu Asn Lys Leu Phe
690 695
Gly Ala Lys Tyr Phe Glu
705 710
<210> 14
<211> 636
<212> PRT
<213> Virut cum C
<220>
<221> Trinh tu 16i
<222> (338)..(338)
<223> Xaa cé th& 1a axit amin bit ky cé
<220>
<221> Trinh tu 16i
<222> (340)..(341)
<223> Xaa c6 thd 13 axit amin bit ky cé
<220>
<221> Trinh tu 158i
<222> (343)..(343)
<223> Xaa c6 th& 13 axit amin bit ky cé
<220> )
<221> Trinh tu 138i
<222> (345)..(347)
<223> Xaa c6 th& 13 axit amin bat ky coé
<220>
<221> Trinh tu 18i
<222> (537)..(537)
<223> Xaa c6é th& 1a axit amin bat ky coé
<220>
<221> Trinh ty 131
<222> (540)..(540)
<223> Xaa c6 thé la axit amin bit ky cb
<220>
<221> Trinh tu 18i
<222> (545)..(545)
<223> Xaa c6 th& la axit amin bat ky co6
<220>
<221> Trinh tu 18i
<222> (547)..(547)
<223> Xaa c6 th& 1la axit amin bit ky cé
<220>
<221> Trinh tu 13i
<222> (549)..(554)
<223> Xaa c6 th& 1la axit amin bat ky cé
<220>
<221> Trinh tu 18i
<222> (598)..(598)
<223> Xaa c6 thé la axit amin bat ky co6
<220>
<221> Trinh tu 138i
<222> (600)..(604)
<223> Xaa c6 thé 1a axit amin bat ky cob
<220>
<221> Trinh tu 18i
<222> (606)..(606)
<223> Xaa c6 thé la axit amin bat ky co6
<400> 14
Met Phe Leu Leu Leu Ala Thr Ile Thr Ala
1 5 10
Glu Arg Glu Leu Ile Cys Ile Val Gln Arg
20 25
Leu His Ser Gly Phe Gly Gly Asn Val Tyr
35 40
Met Thr Gly Phe Thr Asn Val Thr Lys Gly
50 55
Lys Asp Trp Ile Gly Phe Gly Asp Ser Arg
65 70
Gln Phe Pro Ala Ser Ser Asp Val Pro Leu

24471

Trp Ile Rla His
605

Leu Lys

620

Ile

Lys Asp

Cys Asn
635

Lys

Tyr

Phe Leu Met

Thr Phe Gln
670

Leu

Asn

Ser Asn Pro
685
Val Ala

700

Leu Lys

trong tyu nhién

trong tu nhién

trong tuy nhié&n

trong ty nhién

trong tuy nhién

trong tu nhién

trong ty nhién

trong tuy nhién

trong tu nhién

trong tu nhién

trong tu nhién

trong tu nhién

Ile Thr Ala Cys

Val Asn Glu Ser

30

Ser Met Lys Thr
45

Ala Val

Ser Ile

60
Thr Asp Leu
75

Ala

Thr

Val Ala Lys

-31-

Leu
Asp
Phe

655
Lys

Cys I

Ser

Gln
15

Phe
Glu
Asn

Asn

Lys

Cys
Asn
640
Leu

Gly

Asn

Ala
Ser
Pro
Gln
Asp

80
Phe



Arg
Gly
Tyr
Ser
145
Ala
Lys
Ser
Pro
Thr
225
Gln
Gly
Ile
Ala
Tyr
305
Tyr
Glu
Thr
Thr
Met
385
Ser
Leu
Arg
Asp
Asp
465
Val
Ala
Ile
Gly
Xaa
545
Leu
Lys
Gly

val

Phe
625

Ser
Lys
Glu
130
Asn
Ala
Ile
Ser
Gly
210
Leu
Leu
Cys
Gly
Gly
290
Ser
Cys
Xaa
Glu
Thr
370
Arg
Gln
Ser
Ile
Ser
450
Asp
Ala
Ser
Gln
Arg
530
Glu
Gly
Glu
Ile
Gly

610
Ser

<210>
<211>
<212>

<213>

<220>
<221>
<222>
<223>
<400>
Met Asp Ser Thr Lys Ala Gln Thr Pro Glu Glu Gln Arg Ala Lys Asn

1

Leu
val
115
Gly
Trp
Arg
Ser
Trp
195
Ala
Pro
Cys
Gly
Gly

275
Val

Glu
355
Pro
Gln
Ser
Pro
Pro
435
Leu
Leu
Gly
Val
Gln
515
Ile
Xaa
Ile
Ser
Ala
595
Met
Thr
15

552
PRT

Ser
100
Asp
Val
Thr
Ser
Ser
180
Met
Lys
Thr
Tyr
Asp
260
Met
Lys
Lys
Asp
Xaa
340
Ala
Tyr
Leu
Gly
Pro
420
Thr
Met
Ile
Gly
Ser

500
Leu

Ala
Ile
Leu
580
Gln

Leu

Ser

Virut cum

85
Gly

Tyr
Asn
Gln
Ser
165
Thr
Lys

Pro

Phe
245
Tyr
Asp
Ile
Ser
Thr
325
Xaa
Cys
val
Leu
Tyr
405
Lys
Leu
Arg
Phe
Tyr
485
Ser
Arg
His
Xaa
Arg
565
Tyr
Glu
Thr

Met

C

Trinh tu 13i
(541)..(542)
Xaa c6 th& 1a axit amin bt ky cé trong tu nhién

15

5

Ala
Leu
Trp
Thr
150
Thr
Thr
Ser
Gln
Phe
230
Val
Tyr
Asn
Glu
Thr
310
Asp
Arg
Leu
Gly
Ser
390
Thr
Tyr
Pro
Thr
Gly
470
Phe
Thr
Asn
Asp
Xaa
550
Ser
Glu
Xaa

Pro

Glu
630

Ser
Tyr
Ser
135
Lys
Cys
Ala
Pro
Val
215
Gly
Tyr
Gln
Arg
Cys
295
Pro
Gly
Xaa
Gln
Glu
375
Gly
Lys
Gly
Ser
Leu
455
Leu
Trp
Gln
Asp
Glu
535
Xaa
Leu
Leu
Gly
Lys

615
Val

Leu
Gln
120
Pro
Lys
Met
Thr
Leu
200
Cys
Ile
Glu
Asn
Val
280
Pro
Arg
Gly
Ser
Thr
360
Ala
Leu
Gly
Arg
Gly
440
Thr
Leu
Gly
Ala
Thr
520
Gln
Xaa
Ile
Ala
Xaa
600
Thr

Pro

Met
105
Gly
Glu
Asp
Thr
Ala
185
Trp

Gly

Asn
Tyr

265
Ala

Tyr
Xaa
345
Glu
Asp
Gly
Glu
Cys
425
Leu
Pro
Phe

Arg

Gly

" 505

Asn
Xaa
Xaa
Val
Asn
585
Xaa

Val

Leu

90
Leu

Cys
Ala
Phe
Leu
170
Gly
Tyr
Thr
Lys
Lys
250
Tyr
Ala
Lys
Leu
Pro
330
Xaa
Gly
Asp
Asn
Thr
410
Gln
Ile
Ala
Val
Ser
490
Phe
Ala
Ile
Xaa
Ala
570
Gln
Xaa

Met

Ser

10
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Ser
Gly
Gly
Tyr
155
val
Thr
Ala
Glu
Cys
235
Ala
Asp
Tyr
Ile
Leu
315
Ile
Xaa
Cys
Asn
Asn
395
Pro
Leu
Ile
Thr
Gly
475
Asn
Asp
Ala
Lys
Glu
555
Asn
Ile
Xaa

Gln

Pro
635

Ala
Lys
Ile
140
Ser
Asn
Ala
Glu
Gln
220
Asn
Lys
Gly
Arg
Leu
300
Val
Gln
Arg
Ile
His
380
Asp
Phe
Lys
Pro
Arg
460
Phe
Gly
Lys
Ile
Xaa
540
Ala
Ile
Thr
Xaa
Ala

620
His

Phe
Glu
125
Asp
Arg
Ser
Ser
Ser
205
Ser
Lys
Phe
Asn
Gly
285
Asn
Pro
Val
Ser
Phe
365
Gly
Thr
val
Thr
Gln
445
Ile
val
Gly
Ile
Glu
525
Leu
Leu
Ser
Lys
Gln

605
Ala

-32-

Gly
110
Lys
Cys
Ile
Leu
Ser
190
Ser
Ala
His
Asn
Gly
270
Ile
Pro
Lys
Val
Asp
350
Ile
Asp
Val
Lys
Asp
430
Ala
Phe
Ala
Gly
Gly
510
Gly
Ala
val
Met
Arg
590

Xaa

Lys

95
Pro

Val
Phe
Tyr
Asp
175
Cys

Val

Val
Thr
255
Asn
Ala
Gly
Arg
Gln
335
Asn
Lys
Ile
Cys
Asp
415
Ser
Gly
Gly
Gly
Gly
495
Lys
Phe
Lys
Gly
Asn
575
Gly
Gln

Ser

15

Pro
Phe
Gly
Glu
160
Thr
Ser
Asn
Phe
Val
240
Phe
Leu
Asn
Thr
Ser
320
Ser
Ala
Lys
Glu
val
400
Tyr
Gly
Thr
Ile
Gly
480
Gly
Asp
Asn
Glu
Glu
560
Leu
Gly
Gly

Thr



Ala Lys Thr Ile Leu
20
Leu Phe Gly Val Ser
35
Ser Ile Glu Arg Met
50
Lys Lys Leu Lys Asn
65
Gly Lys Val Phe Cys
85
Ala Arg Leu Gly Met
100
_Asp Val Leu Gly Asn
115 )
Met Gly Phe Ser Ala
130
Gln Arg Gly Lys Asn
145
Thr Leu Ser Gln Gly
165
Glu Lys His Leu Gly
180
Leu Ala Ser Lys Lys
195
Pro Gly Gly Asn Arg
210
Phe Leu Asn Lys Lys
225
Lys Phe Glu Tyr Leu
245
Met Leu Asp Ala Ser
260
Ile Met Pro Trp Ser
275
Asn Lys Gly Ser Pro
290
Arg Ala Phe Met Ala
305
Ile Gly Lys Gly Ile
325
Asp Lys Met Gln Thr
340
Asp Thr Gly Ile Val
355
Tyr Gln Leu Arg Val
370 -
Lys Gly Thr Ser Ala
385
Arg Leu Pro Phe Asn
405
Asn Ser Gly Val Phe
420
Arg Leu Ala Glu Leu
435
Phe Thr Gln Leu Val
450
Asp Gln Lys Ala Asn
465
Ile Thr Asp Val Thr
485
Asp Ser Phe Phe Phe
500
Ala Lys Arg Arg Val
515
Gln Pro Lys Lys Arg
530
Asp Ile Glu Thr Val
545
<210> 16
<211> 397
<212> PRT
<213> Virut cum C
<220>
<221>
<222>

Trinh tyu 16i
(394)..(394)

Glu
Glu
Ile
Ala
70

Arg
Ala
Glu
Met
Gln
150
Ala
Val
Asn
Glu
Leu
230
Asn
Leu
Met
Ser
Phe
310
Val
Leu
Ala
Gly
Gly
390
Ser
Ala
Met
Gln
Leu
470
Lys
Glu
Gly
Gly

Gly
550

Asn
Asp
Arg
Gly
Leu
Leu
Leu
Phe
135
Leu
Ser
Gly
Gly
Ser

215
Phe

Glu G

Ile
Trp
Leu
295
Asn
Gly
Ala
Ala
Asn
375
Tyr
Phe
Val
Ala
Lys
455
Arg
Ser
Phe
Gly
Arg

535
Glu

Ile
Asp
40

val
Ser
Val
Lys
Asp
120
Lys
Lys
Leu
Thr
Asn
200
Trp

Pro

Leu
Leu
280
Glu
Thr
Asp
Met
Met
360
Phe
Phe
Gly
Gln
Arg
440
Ile
Glu
Asn
Thr
Ala
520
Gln

Asp

Gln
25

Lys
Val
Asp
Glu
Pro
105
Arg
Ser
Lys
Glu
Val
185
Tyr
Ser
Gly
Glu
Lys
265
Ala
Asp
Ala
Ala
Ala
345
Ile
Asn
His
Thr
Arg
425
Asn
Arg
Phe
Pro
Gly
505
Asp

Gly

Ile
Leu
Thr
Pro
Ser
90

Asn
Ala
Asn
Arg
Ala
170
Val
Arg
Pro
Pro
Lys
250
Pro
Val
Leu
Cys
Glu
330
Cys
Ser
Pro
Lys
Gly
410
Pro
Thr
Glu
Thr
Lys
490
Ser

Asp

Ala

24471

Tyr

Asp
Glu
75

Thr
vVal
Ala
Leu
Asn
155
Arg
Ala
Asn
Leu
Met
235
Gln
Gln
Lys
Ala
Tyr
315
Ile
Phe
Gln
Pro
Trp
395
Glu
Ser
Gly
Gln
Gly
475
Ile
Asp

val

Gly

Glu
Ile
Lys
60

Lys
Ala
Glu
Val
Glu
140
Ala
Phe
Ser
Lys
Glu
220
Arg
Leu
Val
Lys
Ala
300
Met
Met
Gly
Pro
Glu
380
Ala
Ser
Thr
Glu
Val
460
Gly
Pro
Val

Thr

Ala
540

Arg
Glu
45

Lys
Ile
Gly
Ala
Leu
125
Glu
Ala
Arg
Ile
Met
205
Arg
Gln
Ala
Thr
Tyr
285
Tyr
Ser
Glu
Leu
Met
365
Lys
Glu
Lys

Thr

‘Thr

445
Gly

Tyr
Gln
Pro
Pro

525
Xaa

Met
30

Asn
Tyr
Ala
Lys
Val
110
Gly
Val
Glu
Pro
Lys
190
Val
Glu
Leu
Leu
His
270
Ala
Ser
Lys
Asn
Ala
350
Lys
Gly
Phe
Gln
Asn
430
Ser
Ala
Ile
Leu
Arg
510
Gly

Xaa

<223> Xaa cé th& 13 axit amin bit ky cé trong tu nhién

<400> 16

Cys
Ser
Gln
Asn
Cys
95

Leu
Lys
Leu
Thr
Ile
175
Asn
Arg
Ile
Cys
Asn
255
Lys
Glu
Gly
Phe
Gly
335
Tyr
Lys
Thr
Gly
Ile
415
Ile
Asp
Phe
Tyr
Gly
495
Thr

Thr

Ser

Asp
Ile
Asp
Ala
Ser
Thr
Arg
Tyr
Phe
160
Met
Ile
Lys
Ser
Lys
240
Leu
Met
Met
Val
Thr
320
Asn
Glu
Arg
Ile
Asn
400
Ser
Gln
Asn
Ala
Asp
480
Gly
Gly

Ser

Met

Met "Ala Gln Glu Gln Leu Leu Ala Glu Leu Glu Gly Tyr Leu Arg Gly

1 5

10

15

Val Asn Pro Met Thr Arg Gln Thr Ile Met Lys Ser Ala Arg Gly Gly
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20 25 30
Met Asp Ser Ala Lys Glu Ala Ala Lys Ala Ala Lys Lys Gly Glu Met
35 40 45
Gln Leu Thr Ser Gly Glu Ser Ile Val Val His Ile Cys Leu Arg Ala

Met Tyr Pro Gly Ile Lys Pro Trp Ser Glu Ala Lys Lys Asp Leu Asp
65 70 75 80
Lys Ala Thr Glu Gly Leu Ser Gly Lys Asp Cys Lys Asn Ile Arg Lys
85 90 95
Ala Leu Arg Lys Ala Gly Asp Leu Thr Gly Ile Lys Glu Met Met Met
100 105 110
Met Tyr Glu Met Arg Glu Asp Lys Lys Ala Glu Met Val Glu Gln Ile
115 120 125
Tyr Asp Asp Pro Glu Asp Phe Thr Glu Asp Val Arg Leu Gly Thr Val
130 135 140
Ala Ala Trp Leu Gln Cys Lys Asn Lys Arg Ser Glu Lys Tyr His His
145 150 155 160
Lys Met Ser Met Ser Gly Ser Thr Ala Leu Ala Leu Gly Asp Ala Gln
165 170 175
Lys Ala Gly Met Ala Ile Glu Asn Met Ala Ser Val Val Pro Met Lys
180 185 190
Lys Glu Ala Gln Ala Leu His Lys Asp Ala Glu Val Leu Ile Glu Leu
195 200 205
Ala Arg Ile Ala Tyr Gly Ser Arg Ala Met Glu Gly His Leu Gln Asn
210 215 220
Ala Met Asp Gly Ile Gly Ser Lys Val Ser Gly Met Ala Asn Leu Ala
225 230 235 240
Leu Lys Arg Ser Val Leu Thr Leu Leu Met Leu Val Ile Cys Gly Ile
245 250 255
Pro Thr Cys Val Asn Ala Glu Thr Val Glu Glu Phe Cys Arg Lys Lys
260 265 270
Leu Asn Gln Thr Glu Glu Lys Val Tyr Val His Cys Phe Asn Glu Asp
275 280 285
Asp Gly Arg Ala Met Thr Leu Ala Ala Leu Ile Leu Gly Cys Phe Ser
290 295 300
Met Leu Tyr Ile Leu Ile Lys Ala Ile Leu Met Leu Leu Leu Thr Ile
305 310 315 320
Ile Asn Gly Arg Pro Asn Gly Ser Trp Asp Asp Leu Lys His Val Val
325 330 335
Lys Cys Phe Ser Glu Thr Gly Ser Glu Asn Phe Ala Arg Asp Ile Met
340 345 350
Val Leu Glu Ser Arg Arg Asp Gly Glu Glu Thr Ser Ser Pro Glu Glu
355 360 365
Gly Leu Gly Pro Pro Leu Ser Gly Phe Asn Glu Met Val Tyr Ser Trp
370 375 380
Lys His Tyr Ile Pro Gly Glu Val Leu Xaa Ser Ser Leu
385 390 395
<210> 17
<211> 243
<212> PRT
<213> Virut cim C
<400> 17
Met Ser Glu Asn Lys Ser Val Asn Thr Thr Asn Ile Arg Ala Ala Ile
1 5 10 15
Ser Glu Leu Ala Leu Gly Ala Ala Ser Trp Met Asp Ser Ser Gly Leu

Met Thr Phe Glu Lys Met Arg Lys Ser Ala Glu Asn Ser Leu Arg Val
35 40 45
Glu Gln Val Tyr Glu Pro Arg Thr Trp Glu Asp Ala Val Ala.Glu Gly
50 55 60
Arg Glu Ile Leu Gly Phe Thr Thr Ile Ala Ala Leu Arg Lys Pro Glu
65 70 75 80
Glu Thr His Ala Val Glu Leu Gly Lys Asn Ile Ile Tyr Pro Leu Gly

Gly Asn Pro Phe Tyr Leu Ser Pro Cys Thr Ile Asp Thr Leu Tyr Glu
100 105 110
Pro Lys Leu Ile Arg Gln Gly Glu Val Phe Gly Val Lys Tyr Arg Asn
115 120 125
Cys Asn Cys Phe Val Lys Thr Ala Glu Leu Leu Val Thr Asp Met Gly
130 135 140
Glu Ile Ile Val Leu Phe Cys Arg Asn Thr Glu Lys Pro Ala Tyr Cys
145 150 155 160
Leu Lys Asn Phe Arg Arg Gly Asp Asp Pro Glu Lys Ser Val Arg Lys
165 170 175
Ile Leu Arg Ile Trp Arg Ser Gly Leu Val Val Ala Val Asp Ala Glu
180 185 190
Ser Arg Asp Glu Ile Arg Arg Tyr Lys Ser Gly Cys Glu Thr Asp Pro
195 -7 200 205
Phe Trp Arg Arg Glu Gly Ala Thr Thr Gly Glu Val Gln Glu Leu Leu
210 215 220
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Gly Val Ile Asp Lys Val Glu Ile Gln Ala Gly Ser Ser Asp Gly Glu
225 230 235 240
Leu Phe Asp
<210> 18
<211> 168
<212> PRT
<213> Vvirut cim C
<400> 18
Met Ser Glu Asn Lys Ser Val Asn Thr Thr Asn Ile Arg Ala Ala Ile
1 5 10 15
Ser Glu Leu Ala Leu Gly Ala Ala Ser Trp Met Asp Ser Ser Gly Leu
20 25 30
Met Thr Phe Glu Lys Met Arg Lys Ser Ala Glu Asn Ser Leu Arg Val
35 40 45
Glu Gln Val Tyr Glu Pro Arg Thr Trp Glu Asp Ala Val Ala Glu Met
50 55 60
Thr Gln Arg Ser Gln Tyr Glu Arg Tyr Ser Glu Phe Gly Glu Val Asp
65 70 75 80
Leu Leu Leu Pro Leu Met Arg Asn Leu Glu Met Lys Ser Asp Asp Thr
85 90 95
Asn Leu Asp Val Lys Gln Ile Pro Ser Gly Glu Glu Lys Ala Gln Leu
100 105 110
Leu Glu Arg Phe Arg Ser Cys Leu Val Ser Leu Ile Arg Leu Lys Ser
115 120 125
Lys Leu Gly Val Ala Met Val Asn Ser Leu Thr Asn Gln Asp Met Arg
130 135 140
Ala Ala Leu Asp Glu Ile Lys Ser Val Ser Arg Thr Ile Ser Met Leu
145 150 155 160
Lys Glu Cys Ile Arg Ser Leu Val
165
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YEU CAUBAO HOQ
1. Vacxin bao vé dong vat c¢6 vi khéang lai sy 14y nhiém virut cim C, chia chét mang
dugc dung va lugng cé tadc dung mién dich cta virut cam C & lon duge bit hoat béng
etylenimin hai chirc va chét bd tro dang dau trong nuéc; trong d6 virut ndy chira it nhat
mot axit nucleic ma hoa tdm polypeptit ctia virut cam C (PB1, PB2, P3, HE, NP, M, NS1
va NS2) c6 céc trinh tu nhu néu trong SEQ ID NO.5, SEQ ID NO.7, SEQ ID NO.9, SEQ
ID NO.11, SEQ ID NO.13, SEQ ID NO.15, SEQ ID NO.17 va SEQ ID NO.18.

2. Vacxin theo diém 1, trong d6 chiing virut cim C phén 14p nay dugc phan lap tir lon.

3. Vacxin theo diém 2, trong d6 ching virut cam C phén 1dp ndy c6 kha nang 14y nhiém
cho chén swong.

4. Vacxin theo diém 2, trong d6 vacxin nay bao v¢ lon chéng lai su 14y nhiém ching virut
cum C phan 14p nay.

5. Vacxin theo diém 1, trong d6 vacxin ndy chira chit bd tro dang dau trong nuéc & ham
lugng khoang 10%.

6. Vacxin theo diém 1 hodc 5, trong d6 vacxin ndy chira chit bd trg dang dau trong nudc
& ham luong bing 10%.

7. Vacxin theo diém 1, trong d6 axit nucleic nay chua trinh tu nhu néu trong SEQ ID

NO.4, SEQ ID NO.6, SEQ ID NO.8, SEQ ID NO.10, SEQ ID NO.12, SEQ'ID NO.14,
SEQ ID NO.16, hodc hén hop. ctia chiing.

8. Vacxin theo diém 7, trong d6 axit nucleic nay chtra trinh tu nhu néu frong- SEQ ID NO.
4.

9. Vacxin theo diém 7, trong d6 axit nucleic nay chira trinh tur nhu néu trong SEQ ID NO.
6.

10. Vacxin theo diém 7, trong dé axit nucleic nay chta trinh tur nhu néu trong SEQ ID
NO. 8.

11. Vacxin theo diém 7, trong d6 axit nucleic nay chira trinh trr nhur néu trong SEQ ID
NO. 10.

12. Vacxin theo diém 7, trong dé axit nucleic ndy chira trinh tu nhu néu trong SEQ ID
NO. 12.
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13. Vacxin theo diém 7, trong d6 axit nucleic nay chua trinh tr nhu néu trong SEQ ID

NO. 14.
14. Vacxin theo diém 7, trong d6 axit nucleic ndy chua trinh tu nhu néu trong SEQ ID

NO. 16.
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binh hrong virut C/OK/1344/2011 trong mréc miii lgn b%’mg phuong phap PCR
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