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Linh vire k§ thuit dwgc dé cap

Sang ché d& cép dn virut thung ling Seneca A hodc Senecavirut A
(Senecavirus A - SVA). Virut ndy 14 hitu ich 1dm ché phdm sinh mién dich hodc
vacxin dé diéu tri cho dong vat bi anh hudng bdi Senecavirut A.

Tinh trang k¥ thuit ciia sang ché

SVA la virut ARN khong c6 vo, sgi don, c6 nghia duong thudc ho
Picornaviridae. Virut gdy bénh 16 mém long moéng (Foot and Mouth Disease Virus -
FMDYV) va virut gdy bénh mun nudc & lgn (swine vesicular disease virus - SVDA)
cling la thanh vién thudc ho Picornaviridae.

Virut nay ban ddu dugc tim ra dudi dang chét gdy nhifm tir moi trudng nudi
cay té bao (Xem, Hales, L.M., et al., Complete genome sequence analysis of Seneca
Valley virus-001, a novel oncolytic picornavirus. J Gen Virol, 2008. 89(Pt 5): p. 1265-
75, duoc két hop toan bd vao ban mé ta nay bang cach vién dan); tuy nhién, cac khang
thé trung hoa dbi véi virut nay da duoc phat hién & lon, bo, chudt va nguoi (Xem,
Knowles, N.J., et al., Epidemiology of Seneca Valley Virus: Identification and
Characterization of Isolates from Pigs in the United States, in The Northern Lights
EUROPIC 2006 - 14th meeting of the European Study Group on the Molecular
Biology of Picornaviruses. 2006: Saairselka, Inari, Phan Lan, dugc két hop toan bd
vao ban md ta nay bang cach vién dan). Cac d4u hiéu 14m sang dugc bao céo sau khi
nhiém bao gém céc ton thuong mun nuéc trén mdm va dai vanh, qué cép tinh, loét dai
vanh va tréc vay mong (Singh, K., et al., Seneca Valley Virus and vesicular lesions in
a pig with idiopathic vesicular disease. J Vet Sci Technol, 2012. 3(6) va Pasma, T., S.
Davidson, and S.L. Shaw, Idiopathic vesicular disease in swine in Manitoba. CV]J,
2008. 49: p. 84-85, ca hai tai liéu dugc két hop toan bd vao ban mo ta nay br?mg cach
vién dan). Vao nim 2016, nguyén tic Koch dugc dap tng khi thé phén 1ap SVA dugc
nhan giéng bang cach nudi ciy té bao dugc sir dung dé gay nhidm cac dong vat thong
thuong va cac ton thwong mun nude duge quan sat & bdn ngay sau khi gdy nhiém
(Montiel, N., et al., Vesicular Disease in 9-Week-Old Pigs Experimentally Infected
with Senecavirus A. Emerg Infect Dis, 2016. 22(7): p. 1246-8, dugc két hop toan bd
vao ban md ta nay bang cach vién dan).

US 8,039,606 md ta viéc st dung virut thung liing Seneca dé diéu tri khéi u.
Tuy nhién, virut thung liing Seneca nay khéc v6i SVA theo sang ché.
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Co su tang chua giai thich dugc vé cac truong hop SVA & Hoa Ky, Canada,
Uc, Y, Niu Di Lan va Brazil. Ngoai ra, do su tuong tu cla cac d4u hiéu 1am sang voi
FMDV, virut nay dang quan tam d6i v6i nganh cong nghiép chan nudi lon. Thong bao
16-03 cua Trung tAm sinh hoc thi y (Center for Veterinary Biologics - CVB) da xac
nhén ring CVB quan tdm dén viéc cap phép sinh hoc va/hoic phong nglra déi voi
virut SVA.

Ban chit ky thuit ciia sang ché

Sang ché dé xuit ché phim sinh mién dich, vacxin, va cac phwong phép lién
quan ma khic phuc duge cac nhugc diém trong tinh trang k¥ thuat. Céc ché pham va
phuong phap nay dé xuét ché phdm sinh mién dich ma chtta cac dang da dugc lam bét
hoat/lam chét va/hoic tai td hop ciia virut ARN s¢i don (+) khong c6 vo clia SVA. Cu
thé, sang ché d& xuit vacxin dé tao ra déap tng mién dich & lon dé bao vé chéng lai cac
bénh lién quan dén Senecavirut A. Thé phan 1ap Senecavirut A theo sang ché
NAC#20150909 (SEQ ID NO: 1, SEQ ID NO: 2 va/hoac SEQ ID NO: 3) dugc phén
1ap tir dich mun nuédce thu duge tir lon 5 thang tudi biéu hién cac tén thuong mun nudc
trén mOom va dai vanh.

Ché phdm sinh mién dich va vacxin theo sang ché chira céc trinh ti néu trong
SEQ ID NO: 1, SEQ ID NO: 2 va/hodc SEQ ID NO: 3.

Ché phdm duoc néu lam vi du theo sang ché chira trinh tur polypeptit néu trong
SEQ ID NO: 3, hodc cac manh ciia ndé ma phan mg mién dich véi SVA.

Ché phdm sinh mién dich va vacxin theo séng ché chira khang nguyén SVA,
duoc biéu hién trong mot vi du khong giéi han pham vi cia sang ché trong té bao con
trung thong qua baculovirut tai t6 hop biéu hién SVA cai bién P1, 2A, 2B mot phan va
3B, va 3C proteaza, vi dy, trinh tu axit nucleic SVA cai bién (SEQ ID NO:18) ma hoa
trinh tu axit amin (SEQ ID NO: 19) va thuong cling chtra ta chét. Vacxin ndy ciing c6
thé chtra cac thanh phan khac, nhu (c4c) chét bao quan, (c4c) chét 1am 6n dinh va cac
khang nguyén chéng lai cac tic nhan gy bénh khac & lon.

Trinh tu axit nucleic P1-2A-P3 dugc uu tién thich hop dé st dung trong sang
ché 13 polynucleotit ma héa polypeptit P1-2A-P3, polynucleotit nay it nhét 13 c6 mirc
do ddng nhét trinh tw it nhat 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, hoic
89%, tt hon nita 1a it nhat 90%, 91%, 92%, 93%, hodc 94%, va tot nhit 1a it nhét
95%, 96%, 96,1%, 96,2%., 96,3%, 96,4%, 96,5%, 96,6%, 96,7%, 96,8%, 96,9%, 97%,
97,1%, 97,2%, 97,3%, 97,4%, 97,5%, 97,6%, 97,7%, 97,8%, 97,9%, 98%, 98,1%,
98.2%, 98,3%, 98,4%, 98,5%, 98,6%, 98,7%, 98,8%, 98,9%, 99%, 99,1% , 99,2%,
99.3%, 99,4%, 99,5%, 99,6%, 99,7%, 99,8%, 99,9% so v6i SEQ ID NO: 18, 20, 22,
24, 32, va 33. “Nhu duoc st dung trong ban mo ta nay, cu thé, can hiéu rang thuat ngit
“mtrc 49 ddng nhét trinh ty so v6i SEQ ID NO:X” hogc “giéng véi SEQ ID NO:X”,
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lan luot twong duong véi thuat ngit “mirc do ddng nhét trinh ty véi trinh ty néu trong
SEQ ID NO:X trén chiéu dai caa SEQ ID NO: X” hodc “gidng véi trinh ty néu trong
SEQ ID NO:X trén chiéu dai ciia SEQ ID NO: X”, trong d6 trong ngit canh nay “X”
1a s& nguyén bét ky duoc chon tir 18, 20, 22, 24, 32, va 33.”

Polypeptit P1-2A-P3 dugc uu tién thich hgp dé s dung trong sang ché 1a
polypeptit c6 trinh ty néu trong SEQ ID NO: 19, 21, 23, 25, 27, va 29 ¢6 mirc dd
twong dong it nhit 80% so v6i SEQ ID NO: 19, 21, 23, 25, 27, va 29, vi du, muc do
twong ddng it nhit 85% so v6i SEQ ID NO: 19, 21, 23, 25, 27, va 29, nhu mtc do
twong ddng it nhat 85% so véi SEQ ID NO: 19, 21, 23, 25, 27, va 29, nhu mirc do
twong ddng it nhat 90% so véi SEQ ID NO: 19, 21, 23, 25, 27, va 29, vi du, muc do
twong ddng it nhit 95%, it nhit 98% hodc it nhit 99% so véi SEQ ID NO: 19, 21, 23,
25,27, va 29.

Theo mot khia canh khac, sang ché dé xuit cac trinh tu axit nucleic ma ma hoa
mdt hodc nhiéu polypeptit, cdu tric khang thé, hodc thé tiép hop khang thé. Cac trinh
tu gen ma hoa dbi vai cac polypeptit nay bao gbm trinh tr axit nucleic ma twong dong
va/hoac giéng it nhat 95%, 90%, 85%, hodc thdm chi 80% so véi trinh ty néu trong
SEQ ID NO: 1 hoac SEQ ID NO: 2, hodc cac manh ciia n6 mé héa d6i vai polypeptit
ma phan Gng mién dich v6i SVA. Céc trinh tu axit nucleic duge néu lam vi du theo
sang ché bao gbm trinh tu bét ky trong sd céc trinh tir néu trong SEQ ID NO: 1, SEQ
ID NO: 2, va cdc ménh ciia n6 ma hoa polypeptit ma phan tmg mién dich véi SVA.

Hon nita, polypeptit theo sang ché nhu dugc st dung trong ban md ta nay bao
gbm, nhung khong chi gii han &, polypeptit ma bao gbm:

i)  polypeptit chtra trinh ty axit amin néu trong SEQ ID NO: 3;

ii)  polypeptit ma tuong ddng va/hodc gibng it nhat 80% so vé6i polypeptit néu &
muc i);

iii) manh cia cac polypeptit néu & muc i) va/hodc ii);

iv) polypeptit néu & muc i) hodc ii);

v)  manh néu & muc iii) hodc iv) chtra it nhat 5, tot hon 1a 8, tot hon nita 1a 10, thdm
chi &t hon nita 12 15 axit amin lién k& dugc chira trong céc trinh tu néu trong
SEQ ID NO: 3;

vi) polypeptit ma dugc ma hoa boi polynucleotit chira trinh tw néu trong SEQ ID
NO: 1 hoic 2;

vii) polypeptit dugc ma hoa bdi polynucleotit ma twong dong hoic gidng it nhét 80%
0 vdi cac polynucleotit néu & muc vi);

viii) manh protein dugc ma hoéa badi polynucleotit ma chira it nhét 15, t6t hon 1a 24,
tdt hon nira 1a 30, tham chi tdt hon nita 1a 45 nucleotit lién k& dugc chira trong
céc trinh ty néu trong SEQ ID NO: 1 hodc SEQ ID NO: 2.

_4-
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Ché phém sinh mién dich theo sang ché ma chtra it nhit mot hodc nhiéu
polypeptit SVA nhu dugc x4c dinh trong ban md ta nay co thé con chira chit dan
trong hop vé mit sinh 1y nhu chét mang, ta chét duogc dung hodc duge chip nhin
dung trong thi y, hodc hdn hgp cla chung.

Polypeptit bat ky trong sb cac polypeptit SVA dugc dé xuét trong ban md ta
nay hodc ché pham sinh mién dich bét ky chira mot hozc nhiéu polypeptit SVA nay
duge dé xuét trong ban mo ta nay cé thé duge st dung lam thudc, t6t hon 1 1am
vacxin hodc ché phdm sinh mién dich, t5t nhit 1a dé phong ngira hoic diéu tri cho ddi
tugng chéng lai su nhiém SVA.

Ngudi c¢6 hiéu biét trung binh trong linh vuc ndy sé& hiéu ring cac ché pham
dugce st dung trong ban mo ta nay co thé két hop voi cac dung dich vo tring twong
hop vé& mit sinh 1y, dé tiém da biét. D& bao ché dung dich dung ngay dé tiém hodc
truyén ngoai duong tiéu hda, cac dung dich nudce dang truong, vi du, dung dich nuée
mudi hodc dung dich protein huyét twong, 1a c¢6 sdn dé dang. Ngoai ra, cac ché phim
sinh mién dich va vacxin theo sang ché co thé chira chit mang, chat pha lodng, chét
dang truong, chat 1am n dinh, hoac ta chit duge chip nhan ding trong th y.

Céc phuong phép theo sang ché bao gém, nhung khong chi gi6i han &, phuong
phap gy dap tmg mién dich chéng lai sy nhiém SVA & d6i trong bao gdbm budc cho
d6i tuong dung ché phim sinh mién dich chta mot hodc nhiéu polypeptit SVA nhu
dugce xac dinh trong ban mo ta nay. Cac ché pham theo sang ché c6 thé duoc sir dung
dé diéu tri hodc theo cach khac dé phong nglra sw nhiém SVA. T6t hon 13, dap tng
mién dich nay lam giam ty 1& méc hodc muc do nghiém trong ciia mot hoac nhiéu déu
hiéu 1am sang lién quan dén hodc bi gy ra bdi sy nhiém cac kiéu huyét thanh SVA.

Trong ban mo ta nay, cac d6i twong thich hop va cac doi tugng co thé can dung
ché pham theo sang ché bao gdm cac dong vat can phong ngira hodc diéu tri sy nhiém,
bénh, hodc tinh trang bénh lién quan dén virut. Cac dong vat trong d6 dap (g mién
dich dugc kich thich nho stir dung cac ché pham hoic phuong phap theo sang ché bao
gém vat nudi, nhu lon, bo, dé, va ctru. Cac dong vat dugce uu tién bao g@)m cac dong
vat thudc ho lon, ho chudt, ho ngua, dong vat gam nham, va ho bo. T6t nhat 13, dap
ung mién dich dugc kich thich & lon.

Sang ché ciing dé xuit phuong phép lam giam ty 1é mic hodc mic dd nghiém
trong cua madt hodc nhiéu d4u hiéu 1am sang lién quan dén hodc bi gay ra béi sy nhiém
SVA, bao gdm buéc dung ché pham sinh mién dich theo séng ché ma chira mot hoic
nhiéu peptit SVA nhu duge dé xuét trong ban mo ta nay va t6t hon 12 phan tir chat
mang, sao cho ty 1& méc hodc muc dd nghiém trong cua d4u hiéu 14m sang cua su
nhidm SVA dugc gidm xubng it nhét 10%, tét hon 1a it nhat 20%, tham chi dugc wu
tién hon 12 it nhat 30%, thdm chi duoc wu tién hon 1a it nhét 50%, tham chi duogc uu
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tién hon 1a it nhat 70%, dugc wu tién nhat 1a it nhit 100% so v6i di twong ma khong
dugc nhan ché pham sinh mién dich nhu duoc dé xuét trong ban mo ta nay.

Céc dbu hiéu 1am sang nhu vy bao gdbm bénh mun nuéc nhu nbt phong hodc
tdn thuong kin hodc ho ¢ trén mdm, niém mac miéng, va/hodc & chd nbi tai d6 da va
thanh moéng gip nhau (dai vanh), xuét huyét givong moéng, qué dot ngdt voi chung do
va sung & hodc xung quanh dai vanh; va cac con céi dang sinh san dot ngdt bo an, ngu
lim, chéan an va/hodc c6 sdt 1én dén 105°Fahrenheit (~ 40,6°Celsius).

Duong nhu c6 sy tang trong thoi gian ngén (4-10 ngay) v& ty 16 chét & lon con
méi dé (it hon 7 ngay) ma c6 thé hodc c6 thé khong c6 bénh tiéu chay lién quan dén
né. Uéc tinh trang thai bénh va ty 18 chét 1a 30-70% trong mot khoang thdi gian ngan.
Thong thuong khi nghién ciru mirc do tang ty 1€ chét méi sinh, céc tén thwong mun
nuée & cac con vat & do tudi sinh san duoc lwu y. Loai nhiém nay & lon gy ra céc
mun nude & mom va dai vanh ciing duoc goi bing thuat ngit bénh mun nude ty phat &
lon.

Theo khia canh nira, sang ché ciing dé cap dén phuong phip phong ngura sy
nhiém SVA, trong d6 sy nhiém SVA nay c¢6 thé bi gdy ra boi virut thung liing Seneca
A, bao gdm budc ding ché phdm sinh mién dich theo séng ché ma bao gdm mdt hoic
nhiéu peptit SVA nhu dugc dé xuat trong ban mo ta nay.

Sang ché ciing dé xuét phuong phép bao ché ché pham bat ky trong sb cac ché
pham sinh mién dich dugc dé xuét trong ban md ta nay, phuong phap do bao gdm viéc
tron mot hodc nhiéu peptit SVA nhu dugc dé xuét trong ban mo ta nay véi phan tir
chét mang, tdt hon 12 sao cho mdt hoic nhiéu peptit SVA va phan tir chét mang dugc
ghép d6i cong hoa tri hoac dugec lién hop véi nhau. Cac thé lién hop nhu vay c6 thé 1a
da hoa tri hodc hoa tri mot. Cac ché pham hodc cic vacxin da gia bao gbm su lién hop
mién dich cta nhiéu peptit SVA véi phan tir chit mang. Theo khia canh khdc, sang
ché dé xuét phuong phap san xuét mot hodc nhiéu peptit SVA, phuong phép do bao
gém viéc bién nap té bao chu, t6t hon 1a té bao sinh vat chwa c6 nhan dién hinh nhu E.
coli bang phan tir axit nucleic ma ma hoa peptit bét ky trong sb cac peptit SVA nhu
duoc dé xuét trong ban mo ta nay. Theo cach khac, té bao chu c6 thé 1a té bao sinh vat
¢6 nhan dién hinh nhu t€ bao dong vat, té bao sinh vat nguyén sinh, té bao thuc vat,
hodc té bao ndm. T4t hon 1a t& bao sinh vat c6 nhan dién hinh 1a té bao dong vat c6 va
nhu CHO, BHK hoic COS, hodc t& bao ndm nhu Saccharomyces cerevisiae, hodc té
bao con trung nhu S19.

Theo mét khia canh khac, sang ché dé xuét phuong phap san xudt mét hoic
nhiéu peptit SVA ma gy ra dap tng mién dich chéng lai SVA. Phuong phéap nay bao
gém viéc nudi céy vecto biéu hién da duge bién nap ma hoa dbi voi va biéu hién mot
hodc nhiéu peptit SVA dugc boc 19 trong ban md ta nay. Céac protein da dugc biéu
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hién hodc dugc gilt bsi sinh vat biéu hién hodc dugc tiét vao trong moi trudong nudi
céy. Sy biéu hién duoc thuc hién trong céc diéu kién du dé tao ra peptit SVA ¢6 kha
ning gay ra dap ing mién dich véi SVA.

Phuong phép san xuét vacxin khang nguyén P1-2A-P3 dugc biéu hién theo
cach tai t6 hop dugc sinh ra trong té bao con trung thong qua baculovirut tai td hop
biéu hién protein P1-2A-P3 SVA céi bién ciing duoc dé xuat. Phuong phép trong mot
phuong an vi du bao gbm viéc tich dong trinh ty P1-2A-P3 SVA vao trong vecto
pVL1393 (BD Biosciences) va ddng chuyén nhiém cac té bao con trung S9. Pdi véi
vat liéu SVA tai td hop da duoc bét hoat, san phim thu hoach 14 baculovirut SVA
duoc 1am bét hoat trong 24 gio bang cach sir dung BEI 5mM, dugc lam trong va dugc
loc qua mang loc ¢6 kich thuéc 16 0,45um. Thong thuong, virut da dugc bét hoat duoc
xt 1y tiép, vi du, bang cach cd va phéi trén véi cac thanh phan khac, dé tao ra ché
phém thuwong mai. Vi du, cac dich chtra virut da duoc bét hoat c6 thé dugc co va dugc
phéi tron voi ta chét va/hodc (cac) khang nguyén véi mot hodc nhiéu tic nhan gay
bénh khac & lon.

Phuong phap san xuit cac ché phim theo sang ché c6 thé con bao gdbm viéc
tron thé lién hop ciia mot hoic nhiéu peptit SVA hoic cac ché pham virut nguyén ven
da dugc bat hoat va phan tir chét mang vé6i chat din twong hop vé mat sinh 1y nhu chit
mang, ta chét dugce dung hodc duoc dung hodc duge chép nhén dung trong thu y, hodc
hdn hop cta ching. Nguoi ¢b hiéu biét trung binh trong linh vuc nay s& nhan thay
rf?mg viéc lua chon chét dan, ta chat, hodc hdn hop s€ duge xac dinh béi duong phén
phéi, s& thich ca nhan, va loai dong vat trong sb cac yéu td khac.

Theo mot khia canh khac, sang ché dé xuit phuong phap chén doéan sy nhiém
SVA & dbi tuong. Phuong phép d6 bao gdm viéc cung cAp mot hoidc nhiéu peptit
SVA; cho mot hodc nhiéu peptit SVA tiép xic véi mau thu duoc tir d6i tuong; va
nhan dién déi twong 14 c6 sw nhidm SVA néu khang thé c6 kha ning gan két véi mot
hodc nhiéu peptit SVA dugc phat hién thiy trong mau.

Theo phuong dién khéc, sang ché dé xuit phuong phap xac dinh rang trude day
dbi twong da dugc phoi nhidm véi sw nhifm SVA va c6 thé biéu hién dép tng mién
dich v6i SVA. Phuong phép d6 bao gbm viéc cung cip mot hoic nhiéu peptit SVA;
cho mot hodc nhiéu peptit SVA tiép xtc véi mau thu dugc tir dbi tugng; va nhan dién
d6i tuong 13 c6 sy nhiém SVA néu khang thé c6 kha ning gin két voi mot hodc nhiéu
peptit SVA dugc phat hién thiy trong mau.

Sang ché ciing dé xudt kit ma bao gdbm ché phéam sinh mién dich chira mot hodc
nhiéu peptit SVA, tbt hon 1a cing vé6i phan tir chit mang; d6 chia dé bao gbi ché
phim sinh min dich; bo huéng din da dugc in; va thiét bi phan phdi c6 kha nang
dung ché pham sinh mién dich cho dong vat. Tuy y, mot hodc nhiéu peptit SVA va
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phan tir chat mang c6 thé duge bao gbi dudi dang thé lién hop hodc dudi dang céc hop
chét riéng ré& Khi duoc cung cAp mét cach riéng ré, phuong tién lién hop mot hodc
nhiéu peptit SVA va phan tir chét mang, cling nhu cc huéng dan dugc in thich hop,
ciing duoc cung cip.

Sang ché ciing dé xudt kit dé chung ngira dong vat bao gém bo huéng dan da
duoc in; thiét bi phan phdi c6 kha ning ding ché phim sinh mién dich dugc dé xuat
trong ban mo ta nay chira mot hodc nhiéu peptit SVA cho dong vat; va trong d6 it nhat
mot trong sb cac peptit SVA gdy mién dich mot cach hiéu qua cho dong vét chéng lai
it nhat mot bénh lién quan dén su nhiém SVA. Tbt hon 13, mot hodc nhiéu peptit SVA
dugc chon tir cac peptit SVA dugce dé xudt trong ban mo ta nay. Kit theo sdng ché co
thé con bao gdm chét mang, ta chat dugc chép nhén dung trong thi y, hoic hdn hop
cda ching.

Thiét bi phan phdi trong kit theo sang ché c6 kha nang phan phéi cac chét chira
trong né dudi dang cac giot nho; va ché pham sinh mién dich chira céc peptit SVA
nhu duge dé xuét trong ban md ta nay dugc bao gbm trong kit c6 kha ning lam giam
muc dd nghiém trong cua it nhét mot du hiéu 1am sang cua sy nhiém SVA khi duogc
dung trong mili, qua dudng miéng, trong da, hodc trong co cho dong vat. Tét hon 13,
murc d6 nghiém trong cua dau hiéu 1am sang dugc gidm xudng it nhat 10%, t6t hon 12
xuéng it nhat 20%, tham chi dugc uu tién hon 1a xuéng it nhat 30%, tham chi duoc wu
tién hon la xuéng it nhat 50%, tham chi duoc wu tién hon 1a xuéng it nhat 70%, dugc
wu tién nhét 12 xudng it nhit 100% so v&i dong vat da duge gy nhiém, khong duge
diéu tri.

Céc phuong phap dé diéu tri hoic phong ngira sy nhiém gay ra boi SVA cling
dugc boc 16. Phuong phép nay bao gbm viéc ding ché phdm sinh mién dich theo séng
ché véi lugng c6 hiéu qua cho d6i twong, trong d6 viée diéu tri hodc phong ngira nay
duwgc chon tir nhém bao gom lam giam céc d4u hiéu cua sy nhiém SVA, lam giam
muc do nghiém trong hodc ty 1€ méc cta cac dau hiéu 1am sang cua sy nhiém SVA,
lam gidm ty 1¢ chét ctia cac d6i twong do nhiém SVA, va cic két hop cua ching.

Céc ché phim theo sang ché con chira chit mang, ta chat dugc chip nhén dung
trong thi y, hodc hdn hop ctia ching. Céc ché phidm nhu vay c6 thé dugc diung lam
vacxin va bao gébm vacxin bét hoat. Cac vacxin nhu vdy gy ra dap img mién dich bao
vé chéng lai it nht mot bénh lién quan dén SVA.

Ngudi ¢ hiéu biét trung binh trong linh vuc nay sé hidu ring cac ché phim
duoc st dung trong ban md ta nay c6 thé két hop vé6i cac dung dich vo trung twong
hop v& mat sinh 1y, dé tiém da biét. Dé bao ché dung dich ding ngay d¢ tiém hodc
truyén ngoai dudng tiéu hoa, cac dung dich nudce déing truong, vi du, dung dich nuéc
mudi hodc dung dich protein huyét twong, 1 ¢6 sn dé dang. Ngoai ra, cac ché pham
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sinh mién dich va vacxin theo sang ché c6 thé chira chat mang, chit pha lodng, chét
ding truong, chét 1am 6n dinh, hodc ta chat dugc dung hodc dugc chip nhan ding
trong thu y.

Cac phuong phép theo sang ché ciing c6 thé bao gdm viéc tron lan ché phdm
theo sang ché voi chit mang, ta chéit dugc chip nhan ding trong thi y, hodc hén hop
cia chung. Ngudi ¢o hiéu biét trung binh trong linh vuc nay s& nhan thay rang viéc
lIra chon chét mang, ta chét, hoic hon hop s& dugce xac dinh boi duong phan phéi, s&
thich c4 nhan, va loai dong vat trong s cac yéu t6 khac.

Céc phuong phap dé didu tri hodc phong ngira su nhiém gay ra bdi SVA ciing
dugce boc 16. Phuong phéap nay bao gdm viéc ding ché pham sinh mién dich theo séng
ché véi lugng c6 hiéu qua cho dong vat, trong do viéc diéu tri hodc phong ngura nay
duoc chon tir nhém bao gém lam giam cac d4u hiéu cta sy nhiém SVA, lam gidm
muc dd nghi€m trong hodc ty 1€ méc cta cac ddu hiéu 1am sang cla su nhiém SVA,
lam giam ty 1¢ chét ciia cac dong vt do nhidm SVA, va cac két hop cta ching.

Cac duong dung duogc uu tién bao gbém dung trong mili, qua miéng, trong da,
va trong co. Viéc dung qua dudng trong co, tdt nhat 12 theo mot liéu, 1a duoc wu tién.
Ngudi ¢o hiéu biét trung binh s& nhan thdy rang cac ché phim theo sang ché ciing c6
thé dugc dung theo hai hodc nhiéu lidu, ciing nhu, qua cac duong dung khac. Vi du,
cac duong khac nhu vay bao gdm dudi da, trong da, trong tinh mach, trong mach,
trong dong mach, trong mang bung, ndi tiy mac, trong khi quan, trong da, trong tim,
trong thuy, trong tuy, trong phdi, hodc trong 4m dao. Tuy thudc vao khoang thoi gian
va hiéu qua diéu tri mong muén, cac ché phdm theo sang ché c6 thé dugc dung mot
14n hodc vai 1an, ciing nhu mot cach ngit quéing, vi du, trén co s& hing ngay trong vai
ngay, vai tudn hodc vai thang va véi cac lidu lwong khac nhau.

Séang ché cling dé xuét kit dé ching ngira dong vat bao gbém bo huéng dan da
duoc in; thiét bi phan phdi c6 kha niang dung vacxin cho dong vat; va it nhit mot thé
phan 14p tr moi truong nuodi cdy SVA. Kit theo sang ché c6 thé con bao gdm chat
mang, t4 chit duoc chép nhan dung trong thd y, hodc hdn hop cua ching.

Thiét bi phan phbi trong kit theo sang ché c¢6 kha nang phan phdi cac chét chua
trong n6 dudi dang céc giot nho; va thé phén 1ap dugc bao gdm trong kit c6 kha ning
lam giam muc dd nghiém trong cua it nhat mot dau hiéu 14m sang cia su nhiém SVA
khi dugc dung trong miii, qua dudng miéng, trong da, hodc trong co cho dong vat.
Trong mot s6 kit, thé phan l4p ciing c6 kha nang 1am giam mirc do nghiém trong cua it
nhé4t mot dau hiéu 14m sang cta su nhiém SVA. Tét hon 13, mtrc 40 nghiém trong cla
dau hiéu 1am sang dugc giam xubng it nhat 10% so véi dong vat da dugce gay nhiém,
khong dugc diéu tri.
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Cac muc dich, cac d4u hiéu va cac wu diém khéc cia sang ché s& tr& nén 1o
rang dwa vao phan mo ta chi tiét sau day. Tuy nhién, can phai hiéu rang phin mé ta
chi tiét va céc vi du cu thé, trong khi chi ra cac phuong én duge wu tién theo sang ché,
duogc dua ra chi nham muc dich minh hoa, do cac thay dbi va cac cai bién khac nhau
trong y tuong va pham vi cua sang ché s& tré nén rd rang dbi voi ngudi 6 hiéu biét
trung binh trong linh vyc nay dua vao phan mb ta chi tiét nay.

Mo ta van tat cac hinh vé

Fig. 1 thé hién thiét ké céu trac SVVP13C (A) (SEQ ID NO:18) va thiét ké céu
tric SVVP 13C-CO (duoc t6i wu hoa codon) (B) (SEQ ID NO:20) déi véi hé biéu
hién baculovirut.

Fig. 2 thé hién thiét ké céu trac SVVP1-His-sIRES-SVV3C (A) (SEQ ID
NO:32) va thiét ké cdu traic SVVP1CO-His-sIRES-SVV3C (duge t6i wu héa codon)
(B) (SEQ ID NO:33) dbi v6i hé biéu hién baculovirut.

Fig. 3 thé hién thiét ké cAu tric SVVP13C VP3/VPI (A) (SEQ ID NO:22) dé
gdy dot bién vi tri phan cit VP3/VP1 va thiét ké cau trac SVVP13CD (B) (SEQ ID
NO:24) dbi v6i hé biéu hién baculovirut

Fig. 4 thé hién su thAm tdch Western cua cic mau dich ndi
BaculoFBU/SVVP13C(A) (SEQ ID NO:18) va BaculoFBU/SVVP13C-CO (B) (SEQ
ID NO:20) so v6i khang nguyén SVV nguyén thé dugc phét hién bang cac khang thé
da dong cua tho dugc hép thu chéo khang alpha-SVV VP1, khang alpha-SVV VP2 va
khang alpha-SVV VP3. Déi A la chuan protein, Puong 1 1a dich ndi thu hoach dugc
Baculo SVV, Dudng 2 1a khang nguyén SVV (SEQ ID NO:3) va Dai 3 la dbi chimg
am tinh dich ndi thu hoach dugc Baculo. Cac kich ¢& dai dugc ky vong: SVV P1 ¢6
chiéu dai ddy du= khoang 95kDa (SEQ ID NO:19, cac axit amin 1 - 859), VP1=
khoang 29kDa (SEQ ID NO:19, cac axit amin 596-859), VP2- khoang 32kDa (SEQ
ID NO:19, cac axit amin 73-356), VP3= khoang 26kDa (SEQ ID NO:19, cac axit
amin 357-595).

Fig. 5 thé hién su thdm tach western cta phan doan sucroza cta virut SVV
nguyén thé (A) va phan doan sucroza cua BaculoFBU/SVVP13C (B) bang cac khang
thé da dong cua tho alpha-SVV VP1, alpha-SVV VP2 va alpha-SVV PV3. Dai A la
chuén protein, cac dai 1-10 la cac phan doan sucroza 1-10, N-BaculoFBU/d6i ching
am tinh khong cai xen, P 1a déi chimg duong tinh SVV bét hoat nguyén thé va S 1a
mau bat dau ddi véi gradien sucroza. Céc kich ¢& dai duge ky vong: SVV P1 ¢6 chiéu
dai diy du= khoang 95kDa (SEQ ID NO:19, cac axit amin 1 - 859), VP1= khoang
29kDa (SEQ ID NO:19, cic axit amin 596-859), VP2- khoang 32kDa (SEQ ID
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NO:19, cac axit amin 73-356), VP3= khoang 26kDa (SEQ ID NO:19, céc axit amin
357-595).

Fig. 6 thé hién su thidm tach Western ciia cc san phém thu hoach la dich ndi
BaculoFBU/SVVP13C (SEQ ID NO:18) va BaculoFBU/ VVP13C VP3/VP1 (SEQ ID
NO:22) bang cac khang thé da dong ctia thé a-SVV VP1 (hang trén) va a-SVV VP3
(hang dudi). Dai A-Chudn protein, Dai 1-Dich ndi thu hoach dugc SVV Baculo, Dii
2-Khéng nguyén SVV va Dai 3-Déi chimg am tinh dich ndi thu hoach dugc Baculo.

Fig. 7 thé hién su thAm tich Western cia cac phan doan sucroza
BaculoFBU/VVP13C VP3/VP1 (SEQ ID NO:22) bang cac khang thé da dong cia tho
khang SVV VP1, khang SVV VP2 va khang SVV VP3. Dai A la chuén protein, N 1a
BaculoFBU/déi chiing nguyén thé khong cai xen, P 1a dbi chimg duong tinh SVV bat
hoat nguyén thé (SEQ ID NO:3), S 1a hat SVVP13C VP3/VP1 (SEQ ID NO:22, )
duoc tao hon dich lai trong TBS va Dai 1-9 1a cac phan doan sucroza 1-9. SVV P1 ¢6
chiéu dai diy du= khoang 95kDa (SEQ ID NO:19, céc axit amin 1 - 859), VP1=
khoang 29kDa (SEQ ID NO:19, céc axit amin 596-859), VP2- khoang 32kDa (SEQ
ID NO:19, cac axit amin 73-356), VP3= khoang 26kDa (SEQ ID NO:19, cac axit
amin 357-595).

Fig. 8 thé hién su thAm tach Western cla san phém thu hoach 1a dich ndi
BaculoFBU/VVP13CD (SEQ ID NO:24) duoc phét hién bang céc khang thé da dong
ciia thd khiang SVV VPI1, khang SVV VP2 va khang SVV VP3. Dai A la chuin
protein, dai 1 1a dich ndi thu hoach dugc Baculo SVV, dai 2 1a khang nguyén SVV
(SEQ ID NO:3) va dai 3 1a déi chimg 4m tinh dich ndi thu hoach dugc Baculo. Céc
kich ¢ dai duge k¥ vong: SVV P1 ¢6 chidu dai diy di= khoang 95kDa (SEQ ID
NO:19, cac axit amin 1 - 859), VP1= khoang 29kDa (SEQ ID NO:19, cé4c axit amin
596-859), VP2- khoang 32kDa (SEQ ID NO:19, c4c axit amin 73-356), VP3= khoang
26kDa (SEQ ID NO:19, céac axit amin 357-595).

Fig. 9 thé hién su thAm tach Western cua cac phan doan sucroza
BaluloFBU/SVVP13CD (SEQ ID NO:24) bing cac khang thé da dong cua tho khang
SVV VPI1, khang SVV VP2, va khang SVV VP3. Dai A la chuén protein, Dai 1 1a
dich ndi thu hoach dugc SVV Baculo, Dai N 12 BaculoFBU/dbi ching am tinh khong
cai xen, P 12 @i chiing duong tinh SVV bat hoat nguyén thé (SEQ ID NO.3), S 14 hat
SVVP13CD (SEQ ID NO,25) dugc tao hén dich lai trong TBA va Dai 1-10 1a cac
phan doan sucroza 1-10. Céac kich ¢& dai duoc ky vong: SVV P1 ¢6 chidu dai ddy du=
khoang 95kDa (SEQ ID NO:19, cac axit amin 1 - 859), VP1= khoang 29kDa (SEQ ID
NO:19, cac axit amin 596-859), VP2- khoang 32kDa (SEQ ID NO:19, cac axit amin
73-356), VP3=khoang 26kDa (SEQ ID NO:19, cic axit amin 357-595).
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Fig. 10 thé hién sy thAm tach Western ctia BaculoFBU/SVVP13C (A) (SEQ ID
NO:18), BaculoFBU/  SVVP13CD (A) (SEQ ID NO:24), va
BaculoFBU/SVVP13CVP3/VP1 (B) (SEQ ID NO:22). Cac phan doan hoa tan ngay 3
bing cac khang thé da dong ciia tho a-SVV VP1, a-SVV VP2 va a-SVV VP3. Gel
SDS-PAGE ddi véi BaculoFBU/SVVP13C va BaculoFBU/SVVP13CD (C). Dai A-
Chuén protein, Dai P- Déi chimg duong tinh khang nguyén SVV nguyén thé, Dai 1-
Phan doan hoa tan ngay 3 SVVP13C, Dai 2- Phan doan hoa tan ngay 3 SVVP13CD,
Dai 3- Phan doan hoa tan ngay 3 SVVP13C VP3/VP1 va Dai N- Déi chimg am tinh
BaculoFBU/Ph4n doan hoa tan duoc khong cai xen. Céc kich ¢& dai dugc ky vong:
SVV P1 ¢6 chidu dai diy di= khoang 95kDa (SEQ ID NO:19, c4c axit amin 1 - 859),
VP1= khoang 29kDa (SEQ ID NO:19, cac axit amin 596-859), VP2- khoang 32kDa
(SEQ ID NO:19, céc axit amin 73-356), VP3= khoang 26kDa (SEQ ID NO:19, cac
axit amin 357-595).

Fig. 11 thé hién su thAm tach Western cta cdc phan doan sucroza cua
BaculoFBU/SVVP13C (SEQ ID NO:18), BaculoFBU/SVVP13CD (SEQ ID NO:24)
va BaculoFBU/SVVPI13C VP3/VP1 (SEQ ID NO:22) hoa tan ngay 3 bang cac khang
thé da dong cia thdé khang alpha-SVV VP1, khang alpha-SVV VP2 va khang alpha-
SVV VP3. Dai A 1a chuén protein, P 1a dbi chimg duong tinh SVV bét hoat nguyén
thé, Dai 1-11 1a cac phan doan sucroza 1-11 va N 1i dbi ching am tinh
BaculoFBU/phan doan hoa tan dugc khong cai xen. Céc kich ¢& dai duoc ky vong:
SVV P1 ¢6 chiéu dai ddy du= khoang 95kDa (SEQ ID NO:19, c4c axit amin 1 - 859),
VP1= khoang 29kDa (SEQ ID NO:19, cac axit amin 596-859), VP2- khoang 32kDa
(SEQ ID NO:19, cac axit amin 73-356), VP3= khoang 26kDa (SEQ ID NO:19, cac
axit amin 357-595).

Fig. 12 thé hién nhiét do truc trang trung binh binh phuong t61 thiéu ("C) theo
ngay nghién ctru va nhoém.

Fig. 13 thé hién logo ban sao hé gen trung vi nhém/ml ARN SVA trong huyét
thanh theo nhom va ngay.

M6 ta chi tiét sang ché

Viéc thuc hién sang ché s& st dung, trir khi c6 chi dan khac, cac k¥ thuat thong
thuong vé sinh hoc phan i, vi sinh vat hoc, cong nghé ADN tai t6 hop, héa hoc
protein va mién dich hoc, ma thudc pham vi k§ nang trong linh vuc nay. Cac k§y thuat
nhu vady duogc giai thich ddy di trong cac tai liéu chuyén nganh. Xem, vi du,
Sambrook, Fritsch & Maniatis, Molecular Cloning: A Laboratory Manual, Vols. I, II
and III, Second Edition (1989); DNA Cloning, Vols. I and IT (D. N. Glover ed. 1985);
Oligonucleotide Synthesis (M. J. Gait ed. 1984); Nucleic Acid Hybridization (B. D.
Hames & S. J. Higgins eds. 1984); Animal Cell Culture (R. K. Freshney ed. 1986);
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Immobilized Cells and Enzymes (IRL press, 1986); Perbal, B., A Practical Guide to
Molecular Cloning (1984); the series, Methods In Enzymology (S. Colowick and N.
Kaplan eds., Academic Press, Inc.); Protein purification methods — a practical
approach (E.L.V. Harris and S. Angal, eds., IRL Press at Oxford University Press);
and Handbook of Experimental Immunology, Vols. I-IV (D. M. Weir and C. C.
Blackwell eds., 1986, Blackwell Scientific Publications).

Tru6c khi mo ta sang ché mot cach chi tiét, cAn phai hiéu ring sang ché khong
chi gidi han & cac trinh tw ADN, polypeptit hodc cac thong s6 quy trinh cu thé do
chiing tit nhién c6 thé thay db6i. Ciing can phai hiéu rang thuat ngit dugc st dung trong
ban mé ta nay chi nhim muc dich mo ta cac phwong an cu thé cua sang ché, va khong
dugc du dinh gidi han pham vi cua sang ché. Can phai luu ¥ rang, nhu duge st dung
trong ph?ln mo ta va yéu cu bao ho kém theo, dang sb it “mot” va dang xac dinh bao
gém cé dang s6 nhiéu trir khi ndi dung chi rd theo cach khac. Do d6, vi dy, viéc dé cap
dén "khang nguyén" bao gbém hén hop gom hai hodc nhidu khang nguyén; viéc dé cap
dén "t4 dugc" bao gdm hdn hop gébm hai hodc nhiéu t4 duoc, va cac thuat ngit twong
tu.

A. Céc dinh nghia

Trir khi duoc dinh nghia khac, tat ca cac thuat ngit k¥ thuét va khoa hoc duge
str dung trong ban mo ta nay c6 nghia giéng nhau nhu dugc hiéu thong thudng bai
nguoi co hiéu biét trung binh trong linh vuc cua séng ché nay tai thoi diém nop don. Y
nghia va pham vi cia céac thuit ngir can phai rd rang; tuy nhién, trong truong hop
khong rd rang tiém an bét ky, cac dinh nghia dugc néu trong ban mé ta nay cé tinh
quyét dinh hon so véi dinh nghia bét ky trong tir dién hodc & bén ngoai. Ngoai ra, trir
khi dugc yéu cau khéc theo ngit canh, céc thuat ngit & dang s it s& bao gom ca dang
sb nhiéu va cac thuat ngit & dang s6 nhiéu s& bao gém ca dang s6 it. Trong ban mo ta
nay, viéc st dung “hodc” c¢6 nghia la “va/hodc” trur khi ¢6 chi dan khac. Ngoai ra, viéc
st dung thuat ngit "bao gdm" ciing nhu cac dang khac nhu "gdm c6" va "dugc bao
gém" 14 khong mang tinh han ché. T4t ca cac patent va cac cong bb duoc dé cap dén
trong ban mb ta nay dugc két hop vao ban md ta nay bang cach vién dan.

“Su bao vé chdng lai bénh”, “su mién dich béo vé&”, “su mién dich chtrc ning”
va cac cum tir twong tu, c6 nghia la dap tng chéng lai bénh hodc tinh trang bénh dugc
sinh ra nho viéc dung mot hodc nhiéu ché phém tri liéu theo sang ché, hoic hdn hop
cta chiing, ma giy ra cac tac dung c6 hai it hon so véi tac dung c6 hai duge dy tinh ¢
dbi twong khong dugce gay mién dich ma da dugc cho phoi nhiém véi bénh hodc sy
lay nhiém. Ttc 13, mac do nghiém trong cla cac tac dung c6 hai cua sy nhiém duoc
giam b6t & dbi twong dugc ching nglra. Su nhiém c6 thé dugc 1am giam, 1am cham,
hodc cé thé dugc ngan chan hoan toan, ¢ d6i tuong dugc ching ngira. Trong ban mo
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ta ndy, s& duoc chi ra cu thé khi c6 nghia ngan chan hoan toan sw nhiém. Néu sy ngan
chin hoan toan khong dugc chi ra thi thudt nglt nady bao gom su ngén chin mgt phan.

Trong ban md ta nay, “su giam ty 1¢ méc va/hodc mirc do nghiém trong cla cac
d4u hiéu 1dam sang” hodc “su gidm céc triéu chung 1dm sang” c6é nghia la, nhung
khong chi giéi han ¢, lam giam s6 luong cac dbi twong bi nhiém trong nhoém, lam
giam hodc triét ti€u s6 luong cac dbi tuong biéu hién céc d4u hiéu 1am sang cua su
nhiém, hodc 1am gidm mutc do nghiém trong cia cac dAu hiéu 1am sang bat ky ma c6
mat trong mot hodc nhiéu d6i tuong, so voi su nhiém kiéu tu nhién. Vi duy, can dé cap
dén su giam bat ky vé tai luong tic nhan giy bénh, su thai loai tdc nhan gdy bénh, sy
giam vé viéc lan truyén tac nhan gdy bénh, hodc sy giam du hiéu 14m sang bét ky
thudc triéu ching cta bénh sét rét. Tt hon 12 cac ddu hiéu 1am sang nay dugc lam
giam & maot hoac nhiéu dbi trong nhén ché pham tri lidu theo sang ché xubng it nhat
10% so véi cac déi twong khong nhan ché phim nay va tré thanh bi nhidm. Tét hon
nita 12 cac ddu hiéu 14m sang dwgc 1am gidm & cac d6i trong nhén ché phim theo sang
ché xuéng it nhat 20%, tét hon 1a xubng it nhit 30%, 5t hon nita 1a xudng it nhét
40%, va tham chi tot hon nita 12 xudng it nhit 50%.

Thuét ngit “su bao vé ting” trong ban md ta nay c6 nghia 1a, nhung khong chi
gi6i han 6, muc do giam c6 y nghia théng ké cia mot hoac nhiéu triéu chimg 14m sang
ma ¢6 lién quan dén sy nhiém bdi tdc nhan gay nhiém, t6t hon 1a SVA, mot cach
tuong Ung, trong nhom d6i tugng dugc ching ngira so vi nhom d6i tugng d6i chimg
khong dugc chung ngira. Thudt ngit “mirc do giam c6 y nghia théng ké cla cac triéu
chirng 14m sang” c6 nghia la, nhung khong chi gidi han 0, tan sudt mic it nhat mot
triéu chimg lam sang trong nhom d6i tuong duoc ching ngira thap hon it nhét 10%,
tét hon 12 20%, t&t hon nita 1a 30%, tham chi tét hon nita 1a 50%, va thdm chi tot hon
nita 12 70% so v6i trong nhom ddi chimg khong dugce chung ngira sau thir thach bang
tac nhan gy nhiém.

“Su bao vé bén 1au” s& dé cap dén “hidu qua dugc cai thién” ma tn tai trong it
nhét 3 tudn, nhung tét hon nita 1a it nhét 3 thang, con tét hon nita 12 it nhét 6 théng.
Trong treong hop vat nudi, uu tién nhét 1a su bao vé bén l4u s& ton tai cho dén tudi
trung binh ma tai thoi diém d6 cac dong vat duoc dua ra thi truong dé léy thit.

“Ché pham sinh mién dich hodc ché phdm mién dich” duge ding dé chi ché
pham chét ma chua it nhat mot ché phdm sinh mién dich SVA, hodc phan sinh mién
dich cia né, ma gy ra dap tmg mién dich & vat cht thugc loai dap img mién dich qua
trung gian té bao hoic khang thé v6i ché pham nay. Theo mot phuong an duge uu tién
cua sang ché, ché phim sinh mién dich gay ra dép Ung mién dich va, t6t hon nita 13,
dem lai su mién dich bao vé chéng lai mdt hodc nhiéu du hiéu 1am sang cua su nhiém
SVA.
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“Sinh mién dich” hodc “khang nguyén” nhu dugc st dung trong ban mo ta nay
dé chi polypeptit hodc protein ma gy ra dap Gng mién dich nhu duoc mo ta trong ban
mo ta nay. Protein hodc polypeptit SVA "sinh mién dich" bao gém trinh tu c6 chiéu
dai ddy du cua virut bit ky trong s6 SVA dugc nhan dién trong ban mé ta nay hodc
cac loai twong tw hodc cic manh sinh mién dich cua ching. Thuit ngit "manh sinh
mién dich" hoic “phén sinh mién dich” dugc dung dé chi manh hoic dang duoc cat
ngén va/hodc dugc thay thé cia SVA ma bao gdm mot hoic nhiéu epitop va do do,
gdy ra dap ing mién dich dugc md ta trong ban md ta nay. Noi chung, cac dang dugc
cat ngén va/hoac dugc thay thé nhu vay, hodac cac manh s€ bao gém it nhit sau axit
amin lién k& tir protein SVA c6 chidu dai ddy du. Tét hon nita 13, céc dang duge cat
ngén hodc duogc thay thé, hodc cac manh sé& co it nhét 10, tot hon nita 1a it nhét 15, va
con tdt hon nita 13 it nhét 19 axit amin 1ién k& tir protein SVA ¢6 chiéu dai day du. Céc
ménh nhu viy c6 thé duge nhan dién bang cach sir dung mot s6 ky thuat 1ap ban do
epitop bat ky da biét trong linh vuc nay. Xem, vi du, Epitope Mapping Protocols in
Methods in Molecular Biology, Vol. 66 (Glenn E. Morris, Ed., 1996) Humana Press,
Totowa, New Jersey. Vi du, cac epitop mach thang c6 thé dugc xac dinh bang cach
tong hop ddng thoi mot sé lugng 16n cac peptit trén chit mang ran, cic peptit nay
twong Ung véi cac phan cia phan tir protein, va cho céc peptit ndy phan tng véi cic
khang thé trong khi cc peptit nay van duge gin vao chat mang. Cac k¥ thuat nhu vay
1a da biét va duoc md ta trong linh vuc nay, xem, vi dy, patent Hoa Ky sb 4,708,871;
Geysen et al. (1984) Proc. Natl. Acad. Sci. USA 81:3998-4002; va Geysen et al.
(1986) Molec. Immunol. 23:709-715. Tuong tuw, cac epitop cdu hinh dé dang duoc
nhén dién bang cach xac dinh c4u hinh khong gian cua cé4c axit amin nhu bang, vi du,
tinh thé hoc tia x va cong hudng tir hat nhén hai chiéu. Xem Epitope Mapping
Protocols, néu trén. Cac khang nguyén tong hop ciing dugc bao gbm trong dinh nghia
ndy, vi du, polyepitop, epitop bén sudn, va cac khang nguyén tai td hop hodc thu duge
bing cach tong hop khac. Xem, vi du, Bergmann et al. (1993) Eur. J. Immunol.
23:2777-2781; Bergmann et al. (1996), J. Immunol. 157:3242-3249; Suhrbier, A.
(1997), Immunol. and Cell Biol. 75:402-408; va Gardner et al., (1998) 12th World
AIDS Conference, Geneva, Switzerland, June 28-July 3, 1998. (Cac huéng dan va noi
dung cuia tat ca cac tai liéu nay duoc két hop vao ban mo ta nay bang cach vién dan.)

"Pap tmg mién dich" hodc “déap Umg vé mién dich” c6 nghia 1a, nhung khong
chi gidi han &, su phét trién dap Gng mién dich qua trung gian té bao va/hodc khang
thé d6i v6i ché phdm hodc vacxin quan tdm. Thong thuong, dép Ung mién dich hoic
dap tng vé mién dich bao gbm, nhung khong chi gii han &, mot hodc nhiéu tac dong
sau: san sinh hoac hoat héa khéng thé, té bao B, té bao T hd tro, té bao T e ché
va/hodc té bao T gay doc té bao, huéng dic hiéu dén khang nguyén hodc cac khang
nguyén dugc chua trong ché phdm hoic vacxin quan tam. Tét hon 13, vét chi s& thé
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hién dép tmg (trf nhé) mién dich tri lidu hodc bao vé sao cho tinh khang v6i su nhiém
méi s€ dugc tang cuong va/hodac murc do nghiém trong vé mat 14m sang cia bénh
dugc giam xuéng. Su bao vé nhu vay s& dugc minh hoa bdi sy giam s6 luong céc
triéu chimg, muc do nghiém trong cta cac triéu chiing, hodc khong ¢6 mot hoac nhiéu
triéu ching li€én quan dén sy nhiém tac nhan giy bénh, 1am chidm sy x4m nhép cla
virut vao trong mau, sy ton tai cua virut duoc giam, su giam tai lugng virut toan bd
va/hodc su giam bai tiét virut.

Trong ban mod ta nay, “tinh phan Ung mién dich dic hiéu” dugc ding dé chi
protein hodc polypeptit c¢6 tinh phan Ung mién dich ma nhén dién dic diém khang
nguyén cua su nhiém SVA nhung khong phan ung véi dic diém khéang nguyén cia
d6i chirng thir thach nghiém ngit.

Nhu duoc st dung trong ban mo ta nay, “chat mang dugc dung hodc dugc chap
nhan dung trong thi y” bao gom bét ky va tt ca cac dung moi, moi truong phén tan,
chét bao, ta chét, chit 1am 6n dinh, chét pha lodng, chét bao quan, chét khang khuan
va chét khang ndm, chét dang truong, chét 1am cham hap phy, va céc chét twong tu.
Theo mdt s6 phuwong 4n wu tién, va dic biét 12 cac phuong 4n ma bao gdém cac ché
pham sinh mién dich dong kho, chét 1am 6n dinh @ sir dung trong sang ché bao gébm
c4c chét 1am 6n dinh dé 1am dong kho hoic sdy thang hoa.

Theo mot sd phuong 4n, ché pham sinh mién dich theo sang ché chira ta chat.
“Céc ta chat” nhu duge st dung trong ban md ta nay, c6 thé bao gdm nhom hydroxit
va nhom phosphat, saponin, vi du, Quil A, QS-21 (Cambridge Biotech Inc.,
Cambridge MA), GPI-0100 (Galenica Pharmaceuticals, Inc., Birmingham, AL), nhii
tuong nudc trong dau, nhii twong dau trong nudc, nhil twrong nude trong dau trong
nudce. Nhil tuong co thé dya trén co s6, cu thé, dau parafin 16ng nhe (loai dugc dién
chau Au); dau isoprenoit nhu squalan hodc squalen; dau thu dugc tir sy polyme héa &
murc thép ctia céc alken, cu thé 13 ctia isobuten hodc dexen; cac este cia cac axit hodc
cua cac ruou chira nhém alkyl mach théng, cu thé hon 1a dau thuc vat, etyl oleat,
propylen glycol di-(caprylat/caprat), glyxeryl tri-(caprylat/caprat) hodc propylen
glycol dioleat; cac este cia céac axit béo mach nhanh hoac cac ruou, cu thé 1a cac este
clia axit isostearic. Dau duogc st dung két hop véi cac chit nhil hoa dé tao ra nhil
tuong. Tét hon néu céac chét nhii hoa 1a cac chat hoat dong bé mat khong ion hoa, cu
thé 1a cac este cua sorbitan, ciia mannit (vi du, anhydromannitol oleat), cuia glycol, cua
polyglyxerol, cia propylen glycol va cla axit oleic, isostearic, ricinoleic hoac
hydroxystearic, ma tuy y dugc etoxyl hoa, va cac khéi copolyme polyoxypropylen-
polyoxyetylen, cu thé 1a cac san phém Pluronic, dic biét 1a L121. Xem Hunter et al.,
The Theory and Practical Application of Adjuvants (Ed.Stewart-Tull, D. E. S.),
JohnWiley and Sons, NY, pp51-94 (1995) va Todd et al., Vaccine 15:564-570 (1997).
Cac ta chit dugc néu lam vi du 13 nhil twong SPT dwgc md ta ¢ trang 147 cla
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“Vaccine Design, The Subunit and Adjuvant Approach” do M. Powell and M.
Newman, Plenum Press bién soan, 1995, va nhil trong MF59 dugc md ta ¢ trang 183
cla cung tai liéu nay.

Mot vi du khac vé ta chét 12 hop chét duge chon tir cac polyme cia axit acrylic
hodc metacrylic va cac copolyme cuia anhydrit maleic va dan xuit alkenyl. Cé4c hop
chét ta chét c6 loi 12 cac polyme cua axit acrylic hodc metacrylic ma duoc lién két
ngang, dic biét 1a v6i cac polyalkenyl ete cia dudong hodc ruou da chire. Cac hop chat
nay duoc biét dén bang thuat nglt carbome (Phameuropa Vol. 8, No. 2, June 1996).
Ngudi ¢6 hiéu biét trung binh trong linh vuc nay ciing c6 thé d& cap dén patent Hoa
Ky s6 2,909,462 ma md ta cac polyme acrylic nhu vay dugc lién két ngang v6i hop
chét dugc polyhydroxyl héa c6 it nhat 3 nhoém hydroxyl, tdt hon 1a khong vuot qué 8,
nguyén tir hydro cua it nhét ba hydroxyl duoc thay thé bang cac gdc béo chura bio hoa
¢6 it nhit 2 nguyén tir cacbon. Cac gbc duoc wu tién 1 céac gbc chira tir 2 dén 4
nguyén tit cacbon, vi dy, vinyl, alyl va cac nhém chua bao hoa etylen khac. Ban than
cac gbc chua bio hoa c6 thé chura cac phan tir thé khac, nhu metyl. Cac san pham
dugc ban dudi tén CARBOPOL® (Lubrizol)) 1a ddc biét thich hgp. Chung duoc lién
két ngang v6i alyl sucroza hodc véi alyl pentaerythritol. Trong sd chiing, ¢6 thé ké dén
Carbopol 974P, 934P va 971P. Pugc uu ti€n nhét 13 viéc st dung Carbopol 971P.
Trong sb cac copolyme ciia anhydrit maleic va dan xuit alkenyl, 1a cac copolyme
EMA (Monsanto), ma la cac copolyme cua anhydrit maleic va etylen. Su hoa tan cia
cac polyme nay trong nude thu duge dung dich axit ma s€ duge trung hoa, t6t hon 1a
dén do6 pH sinh ly, dé tao ra dung dich ta chit ma chinh ché phém sinh mién dich,
mién dich hodc vacxin s& dugc két hop vao trong do.

Céc ta chat thich hop khac bao gbm, nhung khong chi gi6i han &, hé ta chét
RIBI (Ribi Inc.), co-polyme khéi (CytRx, Atlanta GA), SAF-M (Chiron, Emeryville
CA), monophosphoryl lipit A, ta chét lipit-amin Avridine, doc t6 rudt khong bén véi
nhiét tr E. coli (tai tb hop hodc dang khéc), doc t6 dich ta, IMS 1314 hoic muramyl
dipeptit, hodc cac xytokin c6 trong tur nhién hoac tai td hop hoac cac chét tuong tu cua
chiing hodc céc chat kich thich giai phong xytokin ndi sinh, trong sb nhiéu ta chat
khac.

Ky vong rang ta chét co thé dugc bd sung vao véi luong khoang 100 pg dén
khoang 10 mg mdi lidu, t6t hon 1a véi lugng khoang 100 pg dén khoang 10 mg mdi
lidu, t6t hon nira 14 v6i luong khoang 500 pg dén khoang 5 mg mdi lidu, tham chi tot
hon nita 1a véi lugng khoang 750 pg dén khoang 2,5 mg mdi lidu, va tt nhat 1a véi
luong khoang 1 mg mdi lidu. Theo cach khac, ta chit c6 thé c6 mit & ndng do khoang
0,01 dén 50%, t6t hon 1a & ndng do khoang 2% dén 30%, tét hon nira 1a & ndng dd
khoang 5% dén 25%, con t6t hon nita 1a & ndng d6 khoang 7% dén 22%, va tot nhat 1a
& ndng d6 10% dén 20% tinh theo thé tich cua san phdm cudi.
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“Cac chat pha lodng” co thé bao gdm nudc, nudc mudi, dextroza, etanol,
glyxerol, va cac chét twong tu. Cac chat ding truong co thé bao gdm natri clorua,
dextroza, manitol, sorbitol, va lactoza, trong s cac chit khac. Cac chit 1am 6n dinh
bao gém albumin va cac mubi kiém cua axit etylendiamintetraxetic, trong s6 cac chit
khac.

“Pugce tach” c6 nghia 1a duge bién d6i “boi ban tay ctia con nguoi” tr trang
thai ty nhién cta no, tic la, néu no6 xuit hién trong tu nhién, né da dugc thay dbi hoac
duge 14y ra khéi mdi trudng ban dau cua no, hodc ca hai. Vi du, polynucleotit hodc
polypeptit c6 mat mot cach tu nhién trong sinh vt sbéng 1a chua “duoc tach,” nhung
polynucleotit hoac polypeptit gidng nhu vay duoc tach ra khoi cac nguyén liéu cing
tdn tai cua trang thai tu nhién ctia n6 1a “dugc tdch”, nhu thuat ngit duoc ding trong
ban mo ta nay.

“An toan” dugc ding dé chi sy khong ¢ cic hau qua bét loi & dong vat duoc
ching ngura sau khi ching ngtra, bao gbdm, nhung khong chi giéi han &: sy dao nguoc
tiém tang cta vacxin trén co s& vi khuén thanh c6 doc luc, cic tac dung phu c6 ¥
nghia 1am sang nhu ching bénh toan than, dai dang, hoic chimg viém khong chap
nhéin duoc tai vi tri dung vacxin.

Céc thuat ngr “su ching nglra” hodc “ching ngua” hodc cac bién thé cia
ching, nhu dugc st dung trong ban mé ta nay cé nghia 1a, nhung khong chi gi6i han
0, quy trinh ma bao gdm viée ding ché pham sinh mién dich theo sang ché ma, khi
duoc dung cho dong vét, gay ra, hodc la co thé gay ra - truc tiép hodc gian tiép - dap
mg mién dich & dong vat chéng lai SVA.

“Ty 16 chét”, trong ngit canh cla sang ché, duge dung dé chi su chét gay ra do
nhiém SVA, va bao gdm tinh huéng trong d6 su nhiém quéa nghiém trong dén mirc
dong vat dugce lam chét mét cach nhe nhang dé khoi phai chiu dung va tao ra két thuc
nhan dao cho cudc doi cia no.

Trong ban mo ta nay, “liéu ¢6 hiéu qua” c6 nghia 1a, nhung khong chi gidi han
&, lugng khang nguyén ma gy ra, hoac c6 kha ning gay ra, dap Gng mién dich thu
duoc sy giam cac triéu chimg 14m sang ¢ dong vat ma khang nguyén nay dugc dung.

Nhu dugc st dung trong ban md ta nay, thuat nglt “lugng c6 hiéu qua” cé
nghia 13, trong ngit canh cua ché pham, luong ché phdm sinh mién dich ¢6 kha ning
gdy ra dap ing mién dich ma lam giam ty 1& méc cia hoic 1am gidm bét mirc do
nghiém trong cla su nhiém hodc mic bénh & dong vat. Cu thé 13, lugng c6 hiéu qua
dugc ding dé chi cac don vi hinh thanh khuan lac (colony forming unit - CFU) méi
liéu. Theo cach khac, trong ngit canh tri liéu, thuat nglt “lugng c6 hi¢u qua” dugc
ding dé chi luong tri liéu ma da dé 1am giam hodc céi thién mirc do nghiém trong
hodc khoang thoi gian bi bénh hodc rbi loan, hodc mot hoic nhiéu triéu ching cia
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chung, ngén ngua sy tién trién cia bénh hoic r6i loan, lam thoai trién bénh hoic rbi
loan, ngan ngura su tai phat, sy phat trién, su khoi phat, hodc tién trién ctia mot hoic
nhiéu triéu chuing lién quan dén bénh hoac 161 loan, hodc tang cuong hodc cai thién
viéc phong ngura hodc diéu tri ctia liéu phép tri liéu hodc chét tri liéu khac.

Thuét ngt “manh" dugc dung dé chi manh hoic dang duoc cat ngén va/hoac
duoc thay thé cta peptit SVA hodc gen ma hoa d6i véi peptit SVA nay ma bao g6m
mot hodic nhiéu epitop va do d6, gdy ra dap tng mién dich chéng lai SVA. Tt hon 13,
manh nhu vay 1a manh hoac dang duoc cit ngin va/hoic dugc thay thé cua peptit bat
k¥ trong sb cac peptit SVA hodc gen bét ky trong s cac gen SVA dugc dé xuét trong
ban m6 ta nay. N6i chung, cac dang dugc cit ngan va/hodc dugc thay thé nhu vay,
hodic cac méanh s& bao gdm it nhit sau axit amin lién k& tir trinh ty SVA c6 chiéu dai
day du. Tét hon nita 13, cac dang duge cit ngdn hodc dugc thay thé, hodc cac manh s&
¢6 it nhat 10, tt hon nita 1a it nhat 15, va con tét hon nita 14 it nhat 19 axit amin lién
k& tir trinh tw SVA ¢6 chiéu dai ddy du. Cac manh nhu vy c6 thé dugc nhan dién
bang cach sir dung mot s6 k¥ thuat 1ap ban b epitop bat ky da biét trong linh vurc nay.
Xem, vi du, Epitope Mapping Protocols in Methods in Molecular Biology, Vol. 66
(Glenn E. Morris, Ed., 1996) Humana Press, Totowa, New Jersey. Vi dy, cac epitop
mach thing c6 thé duge xdc dinh bang cach tong hop ddng thoi mot s6 lugng 16n cac
peptit trén chét mang ran, cac peptit nay tuong Ung vdi cac phan ctia phan tir protein,
va cho cac peptit nay phan Umg voi cac khang thé trong khi cac peptit nay van dugc
gén vao chat mang. C4c k¥ thuat nhu vy 1a da biét va dugc mo ta trong linh vyuc nay,
xem, vi du, patent Hoa Ky sb 4,708,871; Geysen et al. (1984) Proc. Natl. Acad. Sci.
USA 81:3998-4002; va Geysen et al. (1986) Molec. Immunol. 23:709-715. Tuong tu,
cac epitop cau hinh d& dang duge nhan dién bing cach xac dinh cAu hinh khong gian
cua cac axit amin nhu béng, vi du, tinh thé hoc tia x va cdng huéng tr hat nhan hai
chiéu. Xem Epitope Mapping Protocols, néu trén. Cac khang nguyén tong hop ciing
duoc bao gdm trong dinh nghia nay, vi du, polyepitop, epitop bén suon, va cac khang
nguyén tai td hop hoic thu dugc bang cach tong hop khac. Xem, vi du, Bergmann et
al. (1993) Eur. J. Immunol. 23:2777-2781; Bergmann et al. (1996), J. Immunol.
157:3242-3249; Suhrbier, A. (1997), Immunol. and Cell Biol. 75:402-408; va Gardner
et al., (1998) 12th World AIDS Conference, Geneva, Switzerland, June 28-July 3,
1998. (Cac huéng dan va ndi dung cia tht ca cac tai liéu nay duoc két hop vao ban mo
t4 nay bang cach vién dan.)

Thuét ngit "bién thé" dbi v6i cac trinh tu (vi du, trinh tu polypeptit hodc axit
nucleic) dugc du dinh c6 nghia 1a trinh ty gén nhu tuong tu. Dbi véi céc trinh tu
nucleotit chira khung doc mé, cac bién thé bao gém d6 céc trinh tr ma, do su thoai
héa ciia ma di truyén, ma héa trinh tr axit amin gidng nhau clia protein nguyén thé.
Céc trinh tu nucleotit bién thé ciing bao gdm céc trinh tu nucleotit thu dwge theo cach
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téng hop, nhu céac trinh ty dugc tao ra, vi du, bé‘mg cach gay dot bién dinh huéng vi tri
va d6i v6i cac khung doc mé, ma héa protein nguyén thé, ciing nhu cé4c trinh tw ma
ma hoéa polypeptit co cac thay thé axit amin so v6i protein nguyén thé nham muc dich
t5i wu héa codon. Néi chung, cac bién thé trinh tu nucleotit theo sang ché sé co it nhat
mttc do dong nhit trinh tu 12 it nhat 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, hodc 89%, tot hon nita 1a it nhat 90%, 91%, 92%, 93%, hodc 94%, va tot nhat 1a
it nhit 95%, 96%, 96,1%, 96,2%, 96,3%, 96,4%, 96,5%, 96,6%, 96,7%, 96,8%,
96,9%, 97%, 97,1%, 97,2%, 97,3%, 97,4%, 97,5%, 97,6%, 97,7%, 97,8%, 97,9%,
98%, 98,1%, 98,2%, 98,3%, 98,4%, 98,5%, 98,6%, 98,7%, 98.8%, 98,9%, 99%,
99.1% , 99,2%, 99,3%, 99,4%, 99,5%, 99,6%, 99,7%, 99,8%, 99,9% so v6i trinh tu
tham chiéu bang cach sir dung mot trong s6 cac chwong trinh bt cap dugc md ta bang
cach st dung cac tham sd chuan.

Thuét ngit “phan tmg mién dich v6i SVA” nhu duge st dung trong ban mo ta
nay c6 nghia la peptit hodc manh gay ra dap Ung mién dich chéng lai SVA.

“Mirc do twong dong trinh tw”, nhu dugce st dung trong ban md ta nay, duoc
dung dé chi phwong phép xac dinh su lién quan cda hai trinh ty. Dé xac dinh mtrc do
tuong déng trinh tu, hai hoac nhiéu trinh tu duogc bét cap mot cach tdi wu, va cac
khoang tréng duoc dua vao néu can. Tuy nhién, ngugc véi “mirc dd ddng nhét trinh
tu”, cac thay thé axit amin bao toan dugc tinh 12 khép khi x4c dinh mirc d6 twong
ddng trinh tw. N6i cach khac, dé thu duogc polypeptit hodc polynucleotit ¢6 mirc do
trong déng trinh tr 95% so v6i trinh ty tham chiéu, 85%, t6t hon 1a 90%, tham chi tht
hon nita 1a 95% cac gdc axit amin hodc cac nucleotit trong trinh ty tham chiéu phai
khép véi hodc chira sy thay thé béo toan v4i mot axit amin hodc nucleotit khac, hodc
mot sb luong céac axit amin hodc cac nucleotit 1én dén 15%, tot hon 1a 1én dén 10%,
tham chi tdt hon nira 12 1én dén 5% cua tbng cac gdc axit amin hodc cac nucleotit,
khong chira c4c thay thé bao toan, trong trinh tw tham chiéu co6 thé dugc cai xen vao
trong trinh tu tham chiéu. Tét hon 1a trinh tr trong dong chira it nhét mot doan gébm
50, tham chi dugc uwu tién hon 1a 100, thAm chi dugc wu tién hon 1a 250, thdm chi
duoc vu ti€n hon 1a 500 nucleotit.

“Sy thay thé bao toan” duogc ding dé chi su thay thé cta gdc axit amin hodc
nucleotit v&éi mot géc axit amin hodc nucleotit khac c¢é céc dic diém hoic cac dic tinh
trong tw nhau bao gém kich thuée, tinh ky nuée, v.v., sao cho chuc nang toan bd
khéng thay ddi mot cach déng ké.

“Mtc do ddng nhét trinh tw” nhu da biét trong linh vuc nay duge ding dé chi
mbi quan hé giita hai hoic nhiéu trinh tu polypeptit hodc hai hogc nhiéu trinh tw
polynucleotit, tirc 1a trinh ty tham chiéu va trinh tr da cho can so sanh véi trinh tu
tham chiéu. Mirc do ddng nhét trinh tw dugc xac dinh bang cach so sanh trinh tu da
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cho véi trinh tu tham chiéu sau khi cac trinh tu da duoc bét cap mdt cach t8i wu dé thu
dugc muc do twong dong trinh tw cao nhét, khi duge xac dinh bang cach khép gitta
cac chudi cia cac trinh tu nay. Khi bat cap nhu vay, muc do déng nhét trinh tu dugc
x4c dinh trén co s& vi tri-véi-vi tri, vi du, céac trinh ty la “giéng nhau” & vi tri cu thé
néu & vi tri d6, cac nucleotit hodc cac gde axit amin 1a gidng nhau. Tbng sb cac dong
nhét vi tri nhu vay sau d6 dugc chia cho tdng s6 cac nucleotit hodc céc gdc trong trinh
tir tham chiéu dé thu dwoc mitc do % ddng nhét trinh ty. Mirc do dong nhét trinh tw c6
thé d& dang tinh dugc bang cac phuong phap da biét, bao gdbm, nhung khodng chi gi6i
han &, cac phurong phéap duge md ta trong Computational Molecular Biology, Lesk, A.
N., ed., Oxford University Press, New York (1988), Biocomputing: Informatics and
Genome Projects, Smith, D.W., ed., Academic Press, New York (1993); Computer
Analysis of Sequence Data, Part I, Griffin, AM., and Griffin, H. G., eds., Humana
Press, New Jersey (1994); Sequence Analysis in Molecular Biology, von Heinge, G.,
Academic Press (1987); Sequence Analysis Primer, Gribskov, M. and Devereux, J.,
eds., M. Stockton Press, New York (1991); va Carillo, H., and Lipman, D., SIAM J.
Applied Math., 48: 1073 (1988), cac hudéng dan ctia ching dugc két hop vao ban md
t4 nay bang cach vién dan. Cdc phuong phap duoc wu tién dé xac dinh mirc 6 dong
nhét trinh tu dugc thiét ké dé thu duoc do khop 16n nhét gitra cac trinh tu dwgce kiém
tra. Cac phuong phap dé xac dinh mtrc 40 ddng nhat trinh ty dwgc ma hoa trong cac
chwong trinh may tinh c6 san cong khai ma xéac dinh muc do ddng nhét trinh tu gitta
c4c trinh tu da cho. Céc vi du vé céc chuong trinh nhu vay bao gdm, nhung khong chi
gi6i han &, goi chuong trinh GCG (Devereux, J., et al., Nucleic Acids Research,
12(1):387 (1984)), BLASTP, BLASTN and FASTA (Altschul, S. F. et al., J. Molec.
Biol., 215:403-410 (1990). Chuong trinh BLASTX ¢6 s&n cong khai tir NCBI va cac
nguén khac (BLAST Manual, Altschul, S. et al., NCVI NLM NIH Bethesda, MD
20894, Altschul, S. F. et al., J. Molec. Biol., 215:403-410 (1990), cac hudéng dan cua
chiing dwgc két hgp vao ban md ta nay bang cach vién dan). Cac chuong trinh nay bat
cap mot cach t8i wu cac trinh tw bang cach sir dung trong s6 khoang tréng mic dinh dé
tao ra murc do déng nhét trinh tu cao nhét gifta cac trinh ty da cho va cdc trinh tu tham
chiéu. D& minh hoa, véi polynucleotit ¢6 trinh ty nucleotit c6 “mirc do ddng nhét trinh
tu” it nhét, vi du, 85%, t6t hon 1a 90%, tham chi tot hon nita 1 95% so v6i trinh tu
nucleotit tham chiéu, dy dinh rang trinh tw nucleotit ctia polynucleotit da cho 1a gibng
v6i trinh tu tham chiéu ngoai trir rang trinh tw polynucleotit da cho co thé chtra 1én dén
15, t5t hon la 1én dén 10, thdm chi tt hon nira 1a 1én dén 5 dot bién diém trén mdi 100
nucleotit ciia trinh tw nucleotit tham chiéu. N6i cach khac, trong polynucleotit ¢6 trinh
tur nucleotit ¢c6 mirc do dé)ng nhét it nhat 85%, t6t hon 12 90%, tham chi tdt hon nira 1a
95% so vé6i trinh tu nucleotit tham chiéu, thi 1én dén 15%, t6t hon 1a 10%, thAm chi tot
hmnﬂaBS%c&nm%mﬁumgumhwﬂmmcm&cémémmcmmbémgcmmc
thay thé béng mot nucleotit khac, hodc mot sb luong nucleotit 1én dén 15%, tot hon 1a
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10%, tham chi t&t hon nira 1a 5% tong s6 nucleotit trong trinh tu tham chiéu c6 thé
duoc cai xen vao trong trinh tu tham chiéu. Cac dot bién nay cua trinh tu tham chiéu
c6 thé x4y ra ¢ cac vi tri dau tan cung 5' hodc 3' cia trinh tu nucleotit tham chiéu hodc
& bat ky vi tri nao gifta cac vj tri déu tan cing d6, duoc nam rai rac mot cach riéng ré
gitta cac nucleotit trong trinh tyr tham chiéu hodc trong mot hodc nhiéu nhom lién ké
trong trinh ty tham chiéu. Tuong tu, v6i polypeptit ¢6 trinh ty axit amin dd cho c6
mirc d6 déng nhat trinh ty it nhét, vi du, 85%, t6t hon 1a 90%, tham chi tét hon nita la
95% so v&i trinh tu axit amin tham chiéu, dugc du dinh réng trinh ty axit amin da cho
ctia polypeptit 1a gidng véi trinh tu tham chiéu ngoai trir rang trinh tu polypeptit da
cho c6 thé chira 1én dén 15, 5t hon 1a 1én dén 10, tham chi tt hon nita 13 1én dén 5
thay ddi axit amin trén mbi 100 axit amin cta trinh ty axit amin tham chiéu. No6i cach
khéc, dé thu dugc trinh tu polypeptit da cho c6 mtrc d ddng nhét trinh ty it nhat 85%,
tét hon 12 90%, tham chi tt hon nita 1a 95% so véi trinh tu axit amin tham chiéu, thi
1én dén 15%, t6t hon 14 1én dén 10%, thdm chi tot hon nira 1a 1én dén 5% céc gbc axit
amin trong trinh tu tham chiu ¢6 thé dugc loai bod hodc duoc thay thé béng mot axit
amin khac, hoac mot sb lugng axit amin 1én dén 15%, tot hon 1a 1én dén 10%, tham
chi t6t hon nita 13 1én dén 5% tong sé gdc axit amin trong trinh tu tham chibu c6 thé
duoc cai xen vao trong trinh tur tham chidu. Céc thay ddi nay ctia trinh tu tham chiéu
c6 thé xay ra O cac vi tri dau tan cuing amino hozc carboxy cia trinh ty axit amin tham
chiéu hodc & vi tri bét ky nao gifta cac vi tri dau tan cung do, dugce nam rai rac mot
cach riéng r& gifra cac gdc trong trinh tw tham chiéu hoac trong mot hoic nhiéu nhém
lién ké trong trinh ti tham chiéu. Tét hon 13, cac vi tri gbc ma khong gidng nhau 13
khéc nhau bdi cac thay thé axit amin bao toan. Tuy nhién, cac thay thé bao toan khong
dugc tinh 1a khép khi xac dinh mirc do déng nhét trinh tu.

Céc thuat ngit "muc do dong nhat trinh tu" hodc "ty 1€ phén trim dong nhat"
duoc st dung thay thé cho nhau trong ban mo ta nay. Nhim muc dich cta sang ché,
trong ban mo ta nay dinh nghia rang dé xac dinh ty 1& phan trim dbng nhét cia hai
trinh tu axit amin hodc hai trinh ty axit nucleic, cac trinh tu nay dugc bét cap nhim
muc dich so sanh t6i wu (vi du, cac khoéng trong 6 thé dugc dua vao trong trinh ty
cla axit amin hodc axit nucleic thi nhét dé bat cap tdi wu véi trinh ty axit amin hodc
trinh tu axit nucleic thir hai). Cac géc axit amin hodc nucleotit & cac vi tri axit amin
hodc nucleotit twong tng sau d6 dwgc so sanh. Khi vi tri trong trinh tu thi nhét bi
chiém béi gde axit amin hodc nucleotit gidng nhu vi tri twong (g trong trinh ty thir
hai, thi cac phan tir 12 giéng nhau & vi tri d6. Ty 1€ phan tram ddng nhat giita hai trinh
tu 12 ham theo sd luong cac Vi tri gidng nhau chung ctia cac trinh ty (tc 13, % dong
nhit=sb cac vi tri gidng nhau/tdng s vi tri (tic 1a cac vi tri chéng 1én nhau) x 100).
Tét hon 12, hai trinh tw ¢6 chiéu dai gidng nhau.
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Viéc so sanh trinh ty co thé dugc thuc hién trén toan bd céc chiéu dai cua hai
trinh tu dang duoc so sanh hodc trén mot doan cia hai trinh tir. Thong thuong va dugc
uu tién trong pham vi cua sang ché, viéc so sanh sé& duoc thuc hién trén chiéu dai déy
du cua hai trinh ty dang dugc so sanh. Tuy nhién, mic do dong nhét trinh tu ¢ thé
dugc thuc hién trén mot vung 13, vi dy, hai muoi, ndm muoi, mdt tram géc axit amin
lién ké hoac nhiéu hon.

Nhu dugc st dung trong ban mo ta nay, cu thé, can hiéu rang thuat ngit “co
murc do déng nhét trinh tu it nhit X% so véi trinh tu axit nucleic/axit amin theo SEQ
ID NO:Y” (hoic, theo cach khac, thudt nglt “c6 muc do déng nhét trinh tu it nhat X%
so V6i trinh ty axit nucleic/axit amin cia/dwgc néu trong SEQ ID NO:Y”) la lan lugt
twong duong véi thuat ngit “c6 mitc do dong nhét trinh tu it nhat X% so v6i trinh tw
axit nucleic/axit amin theo SEQ ID NO:Y trén chiéu dai cia SEQ ID NO:Y” hoic v6i
thuat nglt “c6 muc do ddng nhét trinh tyr it nhit X% so véi trinh tu axit nucleic/axit
amin theo SEQ ID NO:Y trén toan bd chiéu dai cia SEQ ID NO:Y”.

Céc vecto va cac phuong phap tao ra va/hodc sit dung céac vecto (hodc cac thé
tai tb hop) dé biéu hién c6 thé bang hodc twrong tu nhu cac phwong phap duoc boc 10
trong: Patent Hoa Ky cac s 4,603,112, 4,769,330, 5,174,993, 5,505,941, 5,338,683,
5,494,807, 4,722,848, 5,942,235, 5,364,773, 5,762,938, 5,770,212, 5,942,235,
382,425, cong bd don PCT sb WO 94/16716, WO 96/39491, WO 95/30018; Paoletti,
"Applications of pox virus vectors to vaccination: An update, "PNAS USA 93: 11349-
11353, October 1996; Moss, "Genetically engineered poxviruses for recombinant gene
expression, vaccination, and safety," PNAS USA 93: 11341-11348, October 1996;
Smith et al., patent Hoa Ky sb 4,745,051 (baculovirut tai td hop); Richardson, C. D.
(Editor), Methods in Molecular Biology 39, "Baculovirus Expression Protocols"
(1995 Humana Press Inc.); Smith et al., "Production of Human Beta Interferon in
Insect Cells Infected with a Baculovirus Expression Vector", Molecular and Cellular
Biology, December, 1983, Vol. 3, No. 12, p. 2156-2165; Pennock et al., "Strong and
Regulated Expression of Escherichia coli B-Galactosidase in Infect Cells with a
Baculovirus vector, "Molecular and Cellular Biology March 1984, Vol. 4, No. 3, p.
406; EPAO 370 573; don yéu cdu cip patent Hoa Ky s6 920,197, ndp ngay 16 thang
10 ndm 1986; cong bd don yéu cu cdp patent EP sb 265785; patent Hoa Ky s6
4,769,331 (virut ecpet tai t6 hop); Roizman, "The function of herpes simplex virus
genes: A primer for genetic engineering of novel vectors," PNAS USA 93:11307-
11312, October 1996; Andreansky et al., "The application of genetically engineered
herpes simplex viruses to the treatment of experimental brain tumors," PNAS USA
93: 11313-11318, October 1996; Robertson et al., "Epstein-Barr virus vectors for gene
delivery to B lymphocytes", PNAS USA 93: 11334-11340, October 1996; Frolov et
al., "Alphavirus-based expression vectors: Strategies and applications," PNAS USA
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93: 11371-11377, October 1996; Kitson et al., J. Virol. 65, 3068-3075, 1991, patent
Hoa Ky cac $6 5,591,439, 5,552,143; WO 98/00166; don yéu ciu céip patent Hoa Ky
da dugc chp nhan céc s6 08/675,556, va 08/675,566, ca hai dugc ndp ngay 3 thang 7,
nim 1996 (adenovirut tai t6 hop); Grunhaus et al., 1992, "Adenovirus as cloning
vectors," Seminars in Virology (Vol. 3) p. 237-52, 1993; Ballay et al. EMBO Journal,
vol. 4, p. 3861-65, Graham, Tibtech 8, 85-87, April, 1990; Prevec et al., J. Gen Virol.
70, 42434; PCT WO 91/11525; Felgner et al. (1994), J. Biol. Chem. 269, 2550-2561,
Science, 259: 1745-49, 1993; va McClements et al., "Immunization with DNA
vaccines encoding glycoprotein D or glycoprotein B, alone or in combination, induces
protective immunity in animal models of herpes simplex virus-2 disease", PNAS USA
03: 11414-11420, October 1996; va patent Hoa Ky céac s 5,591,639, 5,589,466, va
5,580,859, cling nhu WO 90/11092, W093/19183, W094/21797, W095/11307,
WO095/20660; Tang et al., Nature, and Furth et al., Analytical Biochemistry, relating
to DNA expression vectors, inter alia. Cling xem WO 98/33510; Ju et al,
Diabetologia, 41: 736-739, 1998 (lentiviral expression system); Sanford et al., patent
Hoa Ky sb 4,945,050; Fischbachet al. (Intracel); WO 90/01543; Robinson et al,
Seminars in Immunology vol. 9, pp. 271-283 (1997), (DNA vector systems); Szoka et
al., U.S. patent No. 4,394,448 (method of inserting DNA into living cells);
McCormick et al., patent Hoa Ky $6 5,677,178 (st dung céc virut gdy bénh té bao); va
patent Hoa Ky s6 5,928,913 (c4c vecto dé phan phdi gen); cing nhw céc tai ligu khac
duoc trich dan trong ban mo ta nay.

Cac vecto virut dugc wu tién bao gdm baculovirut nhu BaculoGold (BD
Biosciences Pharmingen, San Diego, Calif.), cu thé v&i didu kién cac té bao san xuét
1a cac té bao con trung. Mac du hé biéu hién baculovirut 1a dugc uwu tién, nguoi co
hiéu biét trung binh trong linh vuc nay hiéu réng cac hé biéu hién khac s& duoc su
dung cho cac muc dich cua sang ché.

B. Céc phén tir chit mang

Céc phan tir chit mang ma cic peptit SVA theo sang ché c6 thé dugc lién hop
hodc duoc lién két cong héa tri t6t hon 1a céc phan tir duge mo ta trén day. Céc chat
mang dugc uu tién dé st dung cho dong vat 1a albumin huyét thanh bd va Keyhole
Limpet Hemocyanin. Cac chit mang 1a protein thich hop dé st dung cho nguoi bao
gbm giai doc t6 ubn van, giai doc t6 bach hau, vacxin ho ga khong té bao (giai doc tb
LPF), cac vat liéu phan tng chéo (cross-reacting materials - CRM's) ma tuong tu vé
mit khang nguyén véi cac doc t6 vi khudn nhung khong doc nho gay dot bién. Vi du,
CRM 197 thu dugc theo Pappenheimer, et al, Immunochemistry, 9, 891-906 (1972),
va cac chit mang khéc 13 protein cua vi khuén, vi du, protein mang ngoai cua cau
khudn mang nio c6 thé dugc sit dung. Tt hon 13, chinh protein mang 1a chat khang
nguyeén.
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Céc peptit SVA theo séng ché c6 thé dugc ghép dbi cong hoa tri v6i chat mang
bang phuong phap thuan tién bét ky da biét trong linh vuc nay. Trong khi viéc su
dung cAu ndi déi xung nhu dihydrazit clia axit adipic, nhu dugc md ta bi Schneerson
et al, J. Experimental Medicine, 152, 361-376 (1980), hodc cdu néi hai chirc khac
nhau nhu N-suxinimidyl 3-(2-pyridyldithio) propionat nhu dugc md ta bgi Fattom et
al, Infection and Immunity, 56, 2292-2298 (1988) 1a thudc pham vi cua sang ché, wu
tién tranh viéc st dung ciu nbi bat ky ma thay vao d6 ghép doi peptit SVA theo sang
ché truc tiép v6i phan tir chit mang. Viéc ghép doi nhu vay co thé dat dugc bang cach
amin hoéa kht nhu duge md ta boi Landi et al J. Immunology, 127, 1011-1019 (1981).

Kich c& cta ché phém sinh mién dich, nhu duoc xé4c dinh bdi trong lugng phan
tir trung binh, 12 bién thién va phu thudc vao (cac) peptit SVA dugc chon va phuong
phap ghép doi (cac) peptit SVA véi cht mang. Do d6, né c6 thé nhé dén 1.000 dalton
(10°) hodc 16n hon 10° dalton. Bing phuong phap ghép doi amin hoa kht, trong luong
phan tir cia (céc) peptit SVA thuong nim trong khoang tir 5.000 dén 500.000, vi du,
tr 300.000 dén 500.000, hodc vi dy, tir 5.000 dén 50.000 dalton.

Céc phén tir chat mang, tirc 1a céc peptit, cac dan xuét va cac chat twong tu clia
chiing, va cac chat gia peptit ma gin két dic hiéu véi peptit SVA theo sang ché c6 thé
dugc tao ra bang cac phuong phap khac nhau da biét trong linh vuc nay, bao gom,
nhung khong chi gidi han 6, téng hop pha ran hodc bang dung dich (Nakanishi et al.,
1993, Gene 137:51-56; Merrifield, 1963, J. Am. Chem. Soc. 15:2149-2154; Neurath,
H. et al., Eds., The Proteins, Vol II, 3d Ed., p. 105-237, Academic Press, New York,
N.Y. (1976), dugc két hop toan bd vao ban mé ta ndy bang cach vién dan).

Céc peptit SVA theo sang ché hodc cac khang thé hoic céc phan gin két cua
chung theo sang ché c6 thé dugc ding véi cac lidu lwong dé tiém dang dung dich hodc
huyén phu chira trong chét pha loang véi chit mang dugc dung hoic duge chap nhéan
dung trong thu y.

Poc tinh va hiéu qua tri liéu cua cac phan tir nhu vay co thé dugc xac dinh
bing cac quy trinh dugc chuén trong moi trudng nuodi cdy té bao hodc cac dong vat
thir nghiém, vi du, dé xéc dinh LDso ( liéu gay chét d6i v6i 50% quan thé).

Céc vacxin theo sang ché c6 thé 1a da gia hodc don gia. Cac vacxin da gia dugc
tao ra tir sy lién hgp mién dich cta nhiéu peptit SVA véi phan tir chat mang.

Theo mot khia canh, cic ché phém peptit SVA chtra mot luong gly mién dich
¢6 hidu qua cta thé lién hop sinh mién dich, 6t hon 1a két hop véi chét kich thich
mién dich; va chit din twong hop vé mit sinh 1y. Nhu dugce s dung trong ngit canh
nay, "chat kich thich mién dich" dugc du dinh bao ham hop chét hogc ché pham bat
ky ma c6 kha nang tang cuong hoat tinh cua hé mién dich, du né 1a tdc dung lam tang
kha nang cu thé két hop véi khang nguyén cu thé, hay don gian 1a tac dung doc 1ap véi
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hoat tinh ciia mét hodc nhiéu yéu t6 ciia dép tmg mién dich. Cac hop chat kich thich
mién dich bao gém, nhung khong chi gi6i han ¢, gel khoang, vi du, nhom hydroxit;
cac chét hoat dong bé mat nhu lysolecithin, cdc rugu polyhydric PLURONIC®;
polyanion; peptit; nhii tuong dau; phén, va MDP. Cac phuong phap st dung cac
nguyén li¢u nay la da biét trong linh vuc ndy, va ngudi co hiéu biét trung binh trong
linh virc nay ¢6 kha ning xac dinh lwong t&i wu ciia chét kich thich ddi v6i vacxin da
cho. Nhiéu hon mot chét kich thich mién dich c6 thé dugc st dung trong ché pham da
cho. Chét khang nguyén ciing c6 thé dugc két hop vao trong liposom, hodc dugc lién
hop vai polysacarit va/hodc cac polyme khac dé sir dung trong ché phim vacxin.

Céac ché phdm c6 thé, néu mudn, duoc trinh bay trong bao gdi hodc thiét bi
phan phdi ma c6 thé chira mot hodc nhiéu dang lidu don vi chtra hoat chét. Bao gbi ¢6
thé, vi du, bao gém 14 kim loai hoac la chit déo, nhu vi phéng. Bao go6i hodc thiét bi
phan phéi co thé kém theo huéng dan st dung, t6t hon 1a dé dung cho dong vat c6 vu,
dic biét 1a lon. Di kém v6i (cac) do chura d6 c6 thé 1 thong bao theo mau duoc quy
dinh béi co quan chinh phu diéu hanh viéc sin xuét, st dung hodc budn ban dwgc
pham hoic san pham sinh hoc, thong bao nay phan anh sy phé chuén cia co quan nay
v& viéc san xuét, sir dung hozc budn ban dé dung cho nguoi.

C.  CActa chit

Pé 1am ting thém kha nang sinh mién dich cla cac ché phdm sinh mién dich
dugc dé xuit trong ban mo ta nay, va ché pham chira mot hodc nhiéu peptit SVA ciing
¢6 thé chira mét hodc nhiéu ta chét.

T4 chit c6 thé dugce tinh ché bang ky thuat bét ky trong s6 cac ky thuat dugc
md ta true day hodc da biét trong linh vuc nay. K§ thuat tinh ché dugc wu tién 1a sic
ky silicagel, cu thé 1a k¥ thuat sic ky "chép nhoang" (nhanh), nhu dugc mo ta béi W.
Clark Still et al, J. Organic Chemistry, 43, 2923-2925 (1978). Tuy nhién, cac phuwong
phap sic ky khac, bao g6bm HPLC, c6 thé duoc st dung dé tinh ché ta chét. Su két tinh
ciing ¢6 thé dugc st dung @& tinh ché ta chét. Trong mot sb trudng hop, khong can
tinh ché do san phim c6 do tinh khiét phan tich thu dugc mot cach truc tiép tir qua
trinh tong hop.

Céac ché phém vacxin theo sang ché dugc bao ché béng cach tron theo cach vat
Iy ta chét véi (cac) peptit SVA trong céc diéu kién vo trung thich hop theo céc k¥
thuat da biét dé tao ra ché pham dugc bd sung ta chit. Viéc tao phirc cua (cac) peptit
SVA va t chét duoc 1am thuan tién nho su tn tai ctia dién tich 4m toan phan trén thé
lién hop ma hit tinh dién véi dién tich duong c6 mit trén hop chét ta chét alkyl mach
dai.

Ky vong ring ta chét co thé duge bd sung vao véi luong khoang 100 pg dén
khoang 10 mg mdi lidu, t6t hon 14 véi luong khoang 100 pg dén khoang 10 mg mdi
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lidu, t6t hon nira 12 v6i lugng khoang 500 pg dén khoang 5 mg mdi liéu, tham chi tét
hon nita 13 v6i lugng khoang 750 pg dén khoang 2,5 mg mdi lidu, va t6t nhat 1a véi
lwong khoang 1 mg mdi lidu. Theo cach khac, t4 chét c6 thé ¢6 mat & nong do khoang
0,01 dén 75%, t6t hon 1a & ndng dd khoang 2% dén 30%, tot hon nita la & nong dd
khoang 5% dén 25%, van tét hon nita la & ndng do khoang 7% dén 22%, va tot nhat la
& ndng d6 10% dén 20% tinh theo thé tich cua san pham cudi.

D. Céc chit dan trong hop vé mit sinh 1y

Céc ché phdm vacxin theo sang ché c6 thé dugc bao ché bang cach sir dung cac
k¥ thuat twong tu nhu cac k¥ thuat dugc st dung cho cac ché pham polypeptit duoc
khac. Do d6, ti chét va (cac) peptit SVA, tét hon 1a dugc lién hop véi phén tir chét
mang va/hodc duge tron 1an véi ta chét c6 thé dugc bao quan & dang dong khod va
duoc hoan nguyén trong chét dan trong hop vé mit sinh ly dé tao ra huyén phu trudc
khi dung. Theo cach khac, ta chét va thé lién hop c6 thé duoc bao quan trong chét dan.
Céc chat dan dugc wu tién 1a cac dung dich vo tring, cu thé 13, dung dich dém vo
trung, nhu dung dich mubi dém phosphat. Phuong phap bat ky két hop ta chét va thé
lién hop trong chét dan sao cho hiéu qua mién dich cta ché phdm sinh mién dich dugc
cai thién 1a thich hop.

Thé tich ctia lidu don ctia vacxin theo sang ché c6 thé thay d6i nhung néi chung
s& nam trong cac khoang thudng dugce ding trong cac vacxin thong thuong. Thé tich
ctia lidu don t6t hon 12 ndm trong khoang tir khoang 0,1 ml dén khoang 3 ml, t6t hon
14 tir khoang 0,2 ml dén khoang 1,5 ml, tét hon nita la tir khoang 0,2 ml dén khoang
0,5 ml & cac ndng do cia thé lién hop va ta chit duoc luu y trén day.

Céc ché pham vacxin theo séng ché c6 thé duge dung bang cach thuan tién bét
ky.
E. Céc ché pham

Céc thé lién hop sinh mién dich chtra peptit SVA dugc ghép d6i v6i phan tir
chét mang co thé dugc st dung 1am vacxin dé tao mién dich chéng lai SVA. Céc
vacxin, chira thé lién hop sinh mién dich trong chét din twong hop vé mit sinh 1y, 1a
hitu ich trong phuong phap giy mién dich dong vat, t6t hon 1a lon, dé diéu tri hodc
ngan ngira sy nhiém SVA.

Cac khang thé dugc tao ra chéng lai cac thé lién hop sinh mién dich theo sang
ché bing cach tao mién dich bang thé lién hop sinh mién dich c6 thé dugc sir dung
trong phép tri liéu mién dich thu dong va tao ra cac khang thé khang thé chit di truyén
dé diéu tri hodc ngin ngira sy nhiém SVA.
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Déi trong ma duge ding ché pham tét hon 13 dong vat, bao gbém nhung khong
chi gidi han ¢, bo, ngua, ctru, lon, gia cam (vi du, ga), dé, meo, cho, chudt déng, chuot
nhét va chudt cdng, tét nhit dong vat co v 1a lon.

Céc ché phdm theo sang ché chira mét lwgng gay mién dich c6 hiéu qua cia
mot hodc nhidu ché phdm sinh mién dich hodc khang thé tir d6 va chat dan trong hop
v& mat sinh ly. Cac vacxin chira mot lugng gy mién dich c6 hiéu qua cia mot hodc
nhiéu ché pham sinh mién dich va chat dan twong hop vé mit sinh 1y. Ché phidm can
phai phu hop véi phuong thirc dung.

Ché phim sinh mién dich, néu muén, ciing c6 thé chira cac lugng nhéd chét
th4m w6t hodc nhii héa, hodc chét dém pH. Ché phim sinh mién dich c6 thé 1a dung
dich 16ng, huyén phi, nhii trong, vién nén, vién tron, vién nang, ché pham giai phéng
duy tri, hodc bat. Ché phim dung qua dudng miéng c6 thé chua cac chit mang chuin
nhu manitol, lactoza, tinh bot, magie stearat, natri sacarin, xenluloza, magie cacbonat,
v.v. 0 mic dugc dung.

F.  Liéuco hiéu qua

Céac hop chit duge mo ta trong ban md ta ndy co thé dugc dung cho ddi tugng
& lidu c6 hiéu qua tri lidu dé diéu tri cac bénh lién quan dén SVA. Liéu luong s& phu
thudc vao vat chi nhan vacxin cling nhu cac yéu t6 nhu kich thuéc, trong lugng, va
tudi ctia vat chi.

Luogng chinh x4c cua thé lién hop sinh mién dich hodc khang thé theo sang ché
can dung trong ché pham sé& phu thudc vao duong dung va ban chét cua dbi tuong (vi
du, loai, tudi, kich thuée, giai doan/mirc do ciia bénh), va can dugc quyét dinh theo
danh gié cua bac si didu tri va mdi tinh hudng cua d6i twgng theo céc k¥ thuat lam
sang chuin. Lugng gdy mién dich c6 hiéu qua 1a lugng du dé diéu tri hodc ngan ngira
bénh nhidm SVA & déi twong. Vi du vé lidu thich hop 1a khoing 6 dén 7 log
TCID50/ml. Theo cach khac, cac liéu c6 hiéu qua ciing c6 thé duoc ngoai suy tur
duong cong dap Umg liéu thu dugc tir cac hé thir nghiém trén mo hinh dong vat va c6
thé thay di tir 0,001 mg/kg dén 100 mg/kg.

Doc tinh va hiéu qua tri li€u cia cac hop chét c6 thé duge xac dinh béng cac
quy trinh dugc chuén trong moi truong nudi ciy té bao hodc dong vat thir nghiém, vi
du, @& xac dinh LDso (liéu gy chét dbi véi 50% quan thé) va EDso (li€u c6 hiéu qua tri
lidu & 50% quan thé). Ty 1¢ lidu giira tic dung doc va tac dung tri lidu 1a chi s6 tri liéu
va né co thé duoc biéu thi duéi dang ty 1& LDso /EDso. Cac hop chat ma thé hién céc
chi sb tri liéu 16n 13 dugc wu tién. Trong khi cac hop chit ma thé hién tac dung phu
gdy doc c6 thé duge sir dung, can phai can than khi thiét k& hé phan phdi ma huéng
dich céac hop chit nhu vay dén vi tri cia mo bi anh huéng dé 1am giam dén muc tbi
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thiéu tén thuong tiém tang cho cac té bao khong bi nhiém va, nho do, 1am giam cac
tac dung phu.

Dit liéu thu duoc tir cac thu nghiém nuoi ciy t& bao va cac nghién ctru trén
dong vt co6 thé duge st dung trong viéc 18p cong thirc khoang lidu luong dé s dung
& cac dong vat, dac biét 1a lon. Liéu lugng cua cac hop chit nhu vay tdt hon 1a nim
trong khoang cac ndng d6 tudn hoan ma bao gdm EDsp v6i doc tinh it hodc khong doc
tinh. Lidu lugng nay c6 thé thay dbi trong khoang nay tuy thudc vao dang liéu duoc
dung va duong dung dugc su dung. Déi v6i hop chit bat ky duogc st dung trong céc
phuong phép theo sang ché, 1iéu c6 hiéu qua tri liéu c6 th duoc wde luong ban dau tir
cac thir nghiém nudi cdy té bao. Lidu c6 thé dugc 1ap cong thirc trong cdc md hinh
dong vat dé dat duoc khoang ndng do trong huyét trong tudn hoan ma bao gdm ICso
(tirc 13, ndng do ctia hop chét thir nghiém ma dat duge mot nira mire do e ché t6i da
cac triéu chimg) khi dugc xac dinh trong mdi truong nudi ciy té bao. Thong tin nhu
vay co thé dugc sir dung dé xac dinh chinh xé4c hon céc lidu hitu ich & cac dbi tuong.
Céc mirc trong huyét tuong c6 thé dugc do, vi du, bang sic ky 1éng hiéu ning cao.

Khé ning sinh mién dich cua ché phdm c6 thé dugc xac dinh bang cach giam
sat dap tmg mién dich cta céc d6i twong thir nghiém sau khi tao mién dich bang ché
phim nho sir dung thir nghiém mién dich bit ky da biét trong linh vuc nay. Sy tao déap
tng dich thé (khang thé) va/hosc tinh mién dich qua trung gian té bao, ¢ thé dugc lay
1am chi thi vé dap tng mién dich. Cac d6i twong thir nghiém c6 thé bao gdbm céc dong
vat nhu lon, chuot nhét, chudt dé)ng, cho, meéo, tho, bo, ngua, clru, gia cAm (vi du ga,
vit, ngdng, va ga tay).

Dép tng mién dich cla cac dbi trong thir nghiém c6 thé dugc phan tich bang
cac cach khac nhau nhu: do phan ung huyét thanh mién dich thu dugc véi thé lién hop
sinh mién dich, nhu dugc thit nghiém béng cac k§ thudt da biét, vi dy, thi nghiém hap
thu mién dich duoc lién két véi enzym (enzyme linked immunosorbent assay -
ELISA), thim tach mién dich, két tia mién dich, v.v.; hodc, bing cach bao vé vét chu
duoc gdy mién dich khéi sy nhiém téc nhan gdy bénh va/hodc lam thuyén giam céc
triéu ching do sy nhiém tac nhan gy bénh & vat chu dugc gdy mién dich nhu dugc
xé4c dinh bing phuong phap bét ky da biét trong linh vuc ndy, dé thir nghiém cic muc
cua tac nhan gay bénh lay nhiém, vi du, cdc mirc cia vi khuén (vi du, béng cach nudi
cAy mau tir d6i trong), hodc k¥ thuat khac da biét trong linh vurc nay. Cac mirc cua tac
nhan gdy bénh iy nhiém cling c6 thé duoc xac dinh bang cach do cac murc ciia khang
nguyén ma globulin mién dich dugc dinh hudng khang lai. Sy giam cac mirc cia tac
nhan gy bénh lay nhiém hodc su thuyén giam céc triéu chimg ctia bénh lay nhiém chi
ra rang ché pham nay 1a c6 hiéu qua.
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Céc chét tri liéu theo sang ché c6 thé dugc thir nghiém in vitro d6i véi hoat tinh
tri liéu hodac phong ngura mong mudn, truée khi st dung in vivo & dong vat hodc
ngudi. Vi du, cac thir nghiém in vitro ma co thé dugc st dung dé xac dinh xem viéc
dung chit tri lidu cu thé c¢6 duoc chi ra hay khong bao gbm thir nghiém nudi chy té
bao in vitro trong d6 cac té bao thich hop tir dong té bao hodc cac té bao duoc nudi
céy tir dbi tuong c¢6 bénh hoac r6i loan cu thé dugc cho phoi nhiém véi hodc néu
khong dugc dung chét tri liéu, va tac dung cla chét tri liéu nay trén céc té bao duoc
quan sat.

Theo céach khéc, chét tri lidu c6 thé duoc thir nghiém br?mg cach cho chét tri liéu
tiép xtic véi céc té bao (hoic dugc nudi cdy tir d6i twong hodc tir dong té bao duoc
nudi cdy) ma dé bi nhiém tac nhan gdy bénh lay nhi®m nhung khéng bi nhiém tac
nhan gay bénh lay nhidm, phoi nhiém céc té bao nay véi tic nhan gdy bénh ldy nhiém,
va sau do, x4c dinh xem muc d6 nhiém cla cic té bao dugc cho tiép xiic véi chét tri
lidu ¢6 thdp hon muc do nhiém cua céc té bao khong duge cho tiép xtc véi chét tri
litu. Su nhiém cia cac t& bao bdi tac nhan giy bénh liy nhiém c6 thé dugc thi
nghiém bang phwong phap bét ky da biét trong linh vurc nay.

Ngoéi‘ ra, chét tri lidu c6 thé duoc danh gia bang cach do mirc clia phan ti ma
khéng thé duoc dinh huéng chéng lai trong md hinh dong vat hoac d6i tuong nguoi &
cac khoang thoi gian thich hgp trude, trong, hodc sau khi tri liéu. Sy thay d6i bat ky
hodc khong cé su thay dbi vé luong clia phan tir nay co thé dugc nhan dién va cé
tuong quan vdi tac dung cua viéc didu tri trén dbi twong. Mitc clia phan ti ¢6 thé dugc
xéc dinh bing phwong phéap bat ky da biét trong linh virc nay.

Sau khi ching ngltra dong vat véi su nhiém SVA bang cach sit dung céc
phuong phép va cac ché phdm theo sang ché nay, thir nghiém gin két bat ky da biét
trong linh vuc nay co thé duge st dung dé danh gia su gén két gitra khang thé tao ra
va phéan tu cu thé. Cac thir nghiém nay ciing c6 thé dugc thuc hién dé chon loc céc
khéng thé ma thé hién 4i luc hofc tinh dic hiéu cao hon déi véi khang nguyén cu thé.

G. Céac phuong phap phat hién va chén doan

Cac khang thé, hodc céc ph'?ln gén két cua ching, thu dugc tir viéc st dung cac
peptit SVA theo sang ché 12 hitu ich dé phat hién trong mau sy c6 mit cua virut SVA.
Phuong phap phét hién nay bao gdm cac budc cung cAp khang thé phan 1ap hoic phan
gin két ctia né dugce tao ra chdng lai peptit SVA theo séng ché, bd sung vao khang thé
phén 1ap nay hoac phan gén két cia n6 mau bi nghi ngo 1a chira mot lugng SVA, va
phat hién sy c6 mat cua phirc hop bao gdm khang thé phéan 1ap hoic phan gin két cua
n6 duoc gin két véi SVA.
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Céc khang thé hodc céc phén gin két clia ching theo séng ché ciing hiru ich dé
phat hién sy c6 mat cua peptit SVA trong mau. Phuong phéap phat hién nay bao gbm
cac budc cung cip khang thé phan lap hogc phan gin két ctia né dugc tao ra chéng lai
peptit SVA, bd sung vao khang thé phan lap nay hoic phin gin két ciia n6 mau bi
nghi ngd 1a chira mdt lugng peptit SVA, va phat hién sy c6 mat cia phirc hgp bao
gb6m khang thé phan 1ap hoic phan gin két cia n6 dugce gin két voi peptit SVA.

Céc globulin mién dich, cu thé 1a cac khang thé, (va cac manh c6 hoat tinh vé
mat chirc nang cda ching) ma gin két v6i phan tir cu thé 1a thanh vién cta cip gin két
c6 thé dugc s dung lam chét chin doan va chét tién luong, nhu dugc md ta trong ban
mo ta nay. Theo cac phuong 4n khic nhau, sang ché dé xuat phép do cua thanh vién
cia cip gan két, va sir dung cdc phép do nhu vay trong cac img dung lam sang. Cac
globulin mién dich trong séng ché c6 thé duge st dung, vi du, trong viéc phat hién
khéang nguyén trong mau sinh hoc nhd d6 cac dbi twong c6 thé duge thir nghiém vé
cac muc bt thudong cia phan tir ma globulin mién dich gan két vao, va/hoic vé su ¢6
mit cla cac dang bat thuong clia cac phan ti nhu vay. "Céc muc bét thuong" ¢6 nghia
14 dugc ting hodc dugce giam so véi sy ¢6 mat do, hodc mirc ti€u chuén thé hién sy ¢6
mit do, trong miu twong tu tir mot phan cua co thé hoac tir d6i tuong khong c6 bénh
nay. Cac khang thé theo sang ché ciing ¢ thé dugc bao gdm dudi dang chét phan ung
trong kit dé sir dung trong k¥ thuat chén doan hoic tién lugng.

Theo mot khia canh, khang thé theo sang ché ma gin két dac hiéu mién dich
vai peptit SVA ¢o thé duoc sir dung dé chan doan, tién lwgng hodc sang loc d6i voi su
nhiém SVA.

Theo mét khia canh khac, sang ché dé xuét phuong phap chén doan hoic sang
loc d6i véi su c¢6 mit cla su nhiém SVA hodc sy mién dich tir d6, bao gém viéc do o
d6i tugng mirc gin két dic hidu midn dich ciia khang thé véi mau thu duge tir doi
tugng nay, trong do khang thé nay gén két dac hiéu mién dich véi peptit SVA trong do
su tdng murc gén két dic hiéu mién dich nay, so véi muc gén két dic hiéu mién dich
néu trén trong mau tuong tu tir d6i twong khong c6 tac nhan gy bénh lay nhiém, chi
ra su ¢c6 mat cua SVA.

Céac vi du vé cac thir nghiém thich hop dé phat hién sy c6 mat cla céac peptit
SVA hodc cac chit dbi khang ctia ching bao gbdm, nhung khong chi gidi han 0,
ELISA, thtt nghiém mién dich phong xa, thir nghiém phan g két tia khuéch tan gel,
thr nghiém khuéch tan mién dich, thir nghiém ngung két, thir nghiém mién dich
huynh quang, thtr nghiém mién dich protein A, hogc thir nghiém dién di mién dich.

Céac thtr nghiém mién dich doi v6i phan tir cu thé s& thudong bao gom U mau,
nhu dich sinh hoc, chiét pham md, cac t€ bao dugc thu mdi, hodc dich tan cta cac t&
bao dugc nudi cdy, véi su c6 mit cua khang thé duge danh dau theo cach phat hién
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duoc va phat hién khang thé da duogc gfn két bang k¥ thuét bat ky trong mot sb cac k§
thuat da biét ro trong linh vure nay.

Hoat tinh gén két cta khang thé da cho co6 thé dugc xac dinh theo cac phuong
phép da dugce biét ro. Nguoi c6 hiéu biét trung binh trong linh vurc nay s& ¢6 thé xac
dinh c4c diéu kién thir nghiém c6 tac dung va t&i uu déi véi mdi 1an x4c dinh bang
cach thir nghi¢m thuong quy.

Mot khia canh bd sung theo sang ché dé cap dén cac kit chin doan dé phat hién
hogdc do SVA. Céc kit dé sit dung chin doan duogc dé xuét, ma bao gdm trong mot
hogic nhidu dd chira khang thé khang peptit SVA, va, tuy , d6i tac gan két da duoc
danh diu véi khang thé. Theo cach khac, khang thé khang peptit SVA ¢6 thé duoc
danh du (bing chit danh ddu c6 thé phét hién duoc, vi dy, gbc phat quang hoa hoc,
enzym, huynh quang, hodc phong xa). Theo do, sang ché dé xuét kit chin doan bao
gdm, khang thé khang peptit SVA va globulin mién dich d6i ching. Theo mdt phuong
an cu thé, mot trong sb cac hop chit néu trén cua dd chira co thé duge danh diu theo
cach phat hién dugc. Kit co thé ty y con bao gdm, trong dd chira, mot luong dinh
trude cua peptit SVA duge nhan dién boi khang thé cua kit, dé su dung lam chuan
hozc dbi chimg.

Cac duong dung dugce uu tién bao gdm, nhung khéng chi gidi han &, trong miii,
qua miéng, trong da, va trong co. Viéc dung qua dudng trong co, t6t nhat 1 theo mot
lidu, 1a dang mong mudn. Ngudi c6 hiéu biét trung binh s& nhan thdy rang cac ché
phim theo sang ché ciing ¢6 thé duge ding theo mdt, hai hodc nhiéu liéu, cling nhu,
qua cac duong dung khac. Vi dy, cic dudng khac nhu vay bao gdm dudi da, trong da,
trong tinh mach, trong mach, trong dong mach, trong mang bung, ndi tuy mac, trong
khi quan, trong da, trong tim, trong thuy, trong tiy song, trong phoi, va trong 4m dao.
Tuy thudc vao khoang thoi gian va hi¢u qua diéu tri mong mudn, cac ché pham theo
sang ché c¢6 thé dugc ding mot 14n hodc vai l4n, cling nhu mdt cach ngit quang, vi du,
trén co s& hang ngay trong vai ngly, vai tudn hodc vai thang va véi cac lidu luong
khac nhau.

Cac vi du sau dugc bao g@)m dé thé hién cac phuong an dugc uu tién theo sang
ché. Nguoi c6 hiéu biét trung binh trong linh vuc nay can phai hiéu rang céc ky thuat
duoc boc 16 trong cac vi du kém theo day thé hién cac ky thuat duoc phat hién ra boi
cac tac gia sang ché dé thyuc hién trong thuc hanh séng ché, va do do, c6 thé dugc xem
1a c4u thanh cac phuong an dugc uu tién trong thyc hanh sang ché. Tuy nhién, ngudi
¢6 hiéu biét trung binh trong linh vuc nay, khi xem xét sang ché, cin hiéu rang nhiéu
thay dbi c6 thé duge thuc hién trong céc phuong an cu thé ma dugc boc 16 va van thu
duoc két qua gidng hodc twong tr ma khdng vuot qué y twéng va pham vi cla séang
che.
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DANH MUC TRINH TU
DPon nay chtra danh muc trinh ty. Danh muc trinh tu bao gém cac trinh tur sau:
SEQ ID NO:1 biéu thi trinh tw ARN cta hé gen gin hoan chinh cia
ching SV A theo sang ché.

SEQ ID NO:2 biéu thi mot bd phan cta trinh ty ARN hé gen ma ma hoa
polyprotein cia virut (khang nguyén SVV; SEQ ID NO:3).

SEQ ID NO:3 biéu thi trinh ty axit amin ctia polyprotein cia virut (khang
nguyén SVV) dugc ma héa boi SEQ ID NO:2.

SEQ ID NO:4 biéu thi GenBank KX377924.

SEQ ID NO:5 biéu thi GenBank KT321458.

SEQ ID NO:6 biéu thi GenBank KR063107.

SEQ ID NO:7 biéu thi GenBank KR063108.

SEQ ID NO:8 bidu thi GenBank KR063109.

SEQ ID NO:9 bidu thi GenBank HJ999048.
SEQID NO:10  biéu thi GenBank KC667560.
SEQIDNO:11  biéu thi GenBank GY488390.
SEQIDNO:12  biéu thi GenBank GV614995.

SEQ ID NO:13 biéu thi GenBank DMO060849.
SEQID NO:14  biéu thi GenBank NC_011349.
SEQID NO:15  biéu thi GenBank_GY488390_CDS.
SEQID NO:16  biéu thi GenBank_GV614995_CDS.
SEQID NO:17  biéu thi GenBank_DMO060849_CDS.

SEQ ID NO:18 biéu thi trinh tu nucleotit cia doan xen SVVP13C trong
chu tric BaculoFBU/SVVP13C (A).

SEQ ID NO:19 biéu thi trinh tu axit amin cta polyprotein SVVP13C duoc
biéu hién tir BaculoFBU/SVVP13C.

SEQ ID NO:20 biéu thi trinh tw nucleotit cua doan xen SVVP13C trong
c4u tric BaculoFBU/SVVP13C-CO trong d6 ving SVV P1 dugc t6i wu hoa codon dé
bidu hién trong té bao con tring (B).

SEQ ID NO:21 biéu thi trinh tu axit amin ctia polyprotein SVVP13C dugc
biéu hién tir BaculoFBU/SVVP13C-CO.

SEQ ID NO:22 biéu thi BaculoFBU/ VVP13C VP3/VP1.
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SEQ ID NO:23 biéu thi trinh tu axit nucleic cia doan xen SVVP13C
VP3/VP1 ciia ciu tric BaculoFBU/SVVP13C VP3/VP1.

SEQ ID NO:24 biéu thi trinh tu axit nucleic cua doan xen SVVP13CD ctia
cAu tric BaculoFBU/SVVP13CD.

SEQ ID NO:25 biéu thi trinh ty axit amin cua polyprotein SVVP13CD
dugc biéu hién tir BaculoFBU/SVVP13CD.

SEQ ID NO:26 bidu thi trinh tw axit nucleic cta san pham PCR chua trinh
tu ma hoa dbi véi SVVP1-His.

SEQ ID NO:27 biéu thi trinh ty axit amin cia SVVP1-His dugc biéu hién
tlr cau tric BaculoG/SVVP1-His-sIRES-SVV3C.

SEQ ID NO:28 biéu thi trinh tu axit nucleic cua san phém PCR chtra trinh
tu ma hoa dbi véi SVVP1-His ma da dugc t8i wru héa codon dé biéu hién trong té bao
cbn trung (SVVP1CO-His).

SEQ ID NO:29 biéu thi trinh tu axit amin cia SVVP1-His dugc biéu hién
tr cu tric BaculoG/SVVP1CO-His-sIRES-SVV3C.

SEQ ID NO:30 biéu thi trinh tw axit nucleic cia san pham PCR chira trinh
tu ma héa ddi véi SVV3C.

SEQ ID NO:31 bidu thi trinh tu axit amin cia SVV3C duoc biéu hién tir
cAu truc BaculoG/SVVP1-His-sIRES-SVV3C va BaculoG/SVVP1CO-His-sIRES-
SVV3C.

SEQIDNO:32  biéu thi trinh tw axit nucleic ciia bang biéu hién SVVPI-
His-sIRES-SVV3C trong pORB-SVVP1-His-sIRES-SVV3C.

SEQ ID NO:33 bidu thi trinh ty axit nucleic cia bang biéu hién
SVVP1CO-His-sIRES-SVV3C trong pPORB-SVVP1CO-His-sIRES-SVV3C.

SEQID NO:34  biéu thi doan mdi PCR P3219012A (SVVP1 Fwd).

SEQ ID NO:35 biéu thi doan mo6i PCR P3219039A (SVVP1 His Rev).
SEQ ID NO:36 biéu thi doan mdi PCR P3219012C (SVVP1-CO Fwd).
SEQID NO:37  biéu thi doan mdi PCR P3219039B (SVVP1-CO His Rev).
SEQ ID NO:38 biéu thi doan moi PCR P3219012E (SVV3C Fwd).
SEQID NO:39  biéu thi doan mdi PCR P3219039C (SVV3C Rev).
SEQID NO:40  biéu thi doan mdi PCR P3219165A (VP3/VP1 Fwd).
SEQIDNO:41  biéu thi doan mdi PCR P3219165B (VP3/VP1 Rev).
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SEQ ID NO:42 biéu thi doan mdi PCR P3219166A (SVV3D Fwd).
SEQ ID NO:43 biéu thi doan mdi PCR P3219166B (SVV3C Rev).

SEQID NO:44  biéu thi doan mdi PCR P3219166C (SVV3D Rev).

SEQID NO:45  biéu thi trinh tw ma héa SVV3D.

Sang ché con bao gdm cac phuong 4n sau:

1. Phwong phap tao ra dap ing mién dich & dong vat c6 v, bao gdm viée
dMgm&ngaﬂﬁuwé%n@n@nmmchmummgMQSmmaA&Vm
chét bao gdm:

(a) trinh tu axit nucleic néu trong SEQ ID NO:1 hodc SEQ ID NO:2, hoac

(b) trinh tu axit nucleic gidng 97% vé6i SEQ ID NO:1, ma ma hoa polypeptit
¢6 hoat tinh hiéu qua vé mat mién dich cta polypeptit néu trong SEQ ID NO:3.

2. Phuong phap tao ra dap tmg mién dich & dong vat co vu, bao gdm viéc
dung mot lugng c6 hig¢u qua vé mit mién dich cia SVA chét bao gém:

(a) O trinh ty axit amin néu trong SEQ ID NO:3;

(b) ¢6 trinh ty axit amin giéng 80% vé6i SEQ ID NO:3 va c6 hoat tinh sinh
hoc hoic hoat tinh hiéu qua vé mat mién dich ctia polypeptit dugc ma héa boi SEQ ID
NO:3; hoac

(c) ma la manh cia trinh ty axit amin néu trong SEQ ID NO:3 chira it nhat 15
axit amin lién ké cua SEQ ID NO:3 va c6 hoat tinh hiéu qué vé mit mién dich.

3. Phuong phap tao ra dap mg mién dich & dong vat co vi, bao gdm viéc
dung mdt lugng c6 hiéu qua vé mat mién dich cia SVA chét bao gom:

(a) trinh tu axit nucleic néu trong SEQ ID NO:1 hodc SEQ ID NO:2, hoéc

(b) trinh ty axit nucleic giéng 97% véi SEQ ID NO:1 hogc SEQ ID NO:2,
ma ma hoéa polypeptit c6 hoat tinh hi¢u qua vé mit mién dich cla polypeptit néu trong
SEQ ID NO:3.

4. Phuong phap tao ra dap ing mién dich ¢ dong vét c6 vu, bao gdm viéc
dung mét lugng c6 hiéu qua vé mit mién dich cua cac ché pham sinh mién dich theo
muc 1.

5. Phuong phap tao ra dap img mién dich & dong vét co vi, bao gbm viéc
dung mot lugng ¢6 hiéu qua vé mit mién dich cua cac ché pham sinh mién dich theo
muc 2.
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6. Phuong phap tao ra dap mg mién dich & dong vat c6 vu, bao gdm viée
dung mot lugng c6 hiéu qua vé mat mién dich cia ché phém sinh mién dich theo muc
3.

7.  Phuong phap theo muc 1, trong d6 dong vat c6 vu la lon, va dap tmg mién
dich tao ra sy mién dich bao vé d6i v6i bénh gay ra do nhiém SVA.

8.  Phuong phdp theo muc 2, trong d6 dong vat c6 vu la lon, va dap img mién
dich tao ra sy mién dich bao vé d6i voi bénh gay ra do nhiém SVA.

9.  Phuong phap theo muc 3, trong d6 dong vat c6 vi 1a lon, va dap ung mién
dich tao ra sy mién dich bao vé d6i voi bénh gay ra do nhiém SVA.

10. Vacxin chira mdt hodc nhiéu khdng nguyén cla Senecavirut A (SVA),
trong d6 SVA 1a SVA bat ky bao gom:

(a) axit nucleic dugc ma hoa boi SEQ ID NO:1, va/hodc chua trinh ty néu
trong SEQ ID NO:1 va/hogc chtra dang twong duong ARN néu trong SEQ ID NO:1;

(b) axit nucleic ¢6 trinh tw giéng it nhit 99% so véi SEQ ID NO:1 va/hoac
gidng it nhat 99% so véi dang twong dwong ARN néu trong SEQ ID. NO:1;

(c) polypeptit ma dugc ma hoa béi polynucleotit chira trinh ty néu trong SEQ
ID NO: 1 hoac 2;

(d) polypeptit dugc ma hoa bodi polynucleotit ma twong ddng hoic gidng it
nhét 80% so véi cac polynucleotit néu & muc a);

(¢) manh protein dugc ma hoéa bdi polynucleotit ma chira it nhét 15, 6t hon 12
24, t6t hon nita 1a 30, tham chi t5t hon nita 1a 45 nucleotit 1ién k& duogc chira trong céac
trinh tu néu trong SEQ ID NO: 1 hoac SEQ ID NO: 2;

(f) polypeptit chtra trinh ty axit amin néu trong SEQ ID NO: 3;

(g) polypeptit ma twong dbng va/hoic gidng it nhat 80% so véi polypeptit néu
¢ muc f);

(h) manh cua cac polypeptit néu & muc f) va‘hodc g);
(i) polypeptit néu & muc f) hodc g); hoac

(i) manh néu & muc h) hodc i) chira it nhat 5, tot hon 1a 8, t6t hon nita 1a 10,
tham chi tot hon nita 1a 15 axit amin lién k& dugc chta trong céc trinh tw néu trong
SEQ ID NO: 3.

11. Vacxin theo muc 10, trong d6 vacxin nay la vacxin tai t6 hop hodc vacxin
chét.

12. Vacxin theo muc 10, trong d6 vacxin nay la vacxin chét.
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13. Vacxin theo muc 10, trong d6 Senecavirut A (SVA) dugc bat hoat vé& mat
héa hoc.

14. Vacxin theo muc 13, trong d6 Senecavirut A (SVA) duoc bat hoat v& mat
hoa hoc bang cach xir 1y bang chit 1am bét hoat hoa hoc ma bao gdm hop chét duoc
chon tir nhém bao gdm etylenimin, etylenimin nhi phan, axetyletylenimin va hoén hop
cta ching.

15. Vacxin theo muc 14, trong d6 Senecavirut A (SVA) duoc bat hoat v& mat
héa hoc bing cach xir 1y bang etylenimin nhj phén.

16. Vacxin theo muc 10, trong d6 vacxin nay con chura ta chét.

17. Vacxin theo muc 16, trong d6 ta chét 1a ta chit trén co so nhil trong dau
trong nud6c EMULSIGEN®.

18. Vacxin theo muc 6, trong d6 Senecavirut A (SVA) chira trinh tu né€u trong
SEQ ID NO:1, va/hodc chira dang twong duong ARN néu trong SEQ ID NO:1.

19. Vacxin theo muc 11, trong d6 vacxin nay la vacxin tai t hop.

20. Vacxin theo muc 11, trong d6 vacxin tai tb hop nay chira mot hoac nhiéu
thanh phan sinh mién dich dugc chon tir nhém bao gbm:

(a) axit nucleic phan 1ap ma hoa khang nguyén cia Senecavirut A (SVA),
trong do polypeptit tai t6 hop c6 muc dd twong dong it nhét 90% so véi SEQ ID
NO:3,

(b) vecto chira axit nucleic phan 14p néu ¢ muc a),
(c) protein tai t6 hop dugc ma héa béi axit nucleic néu & muc a), va
(d) b hop bat ky ctia chung.

21. Vacxin theo muc 20, trong d6 vacxin nay chira chit mang va/hoic ta duge
dugc dung.

22. Vacxin theo muc 21, trong do6 ta dugc la mot hodc nhiéu t4 chét.

23. Vacxin theo muc 22, trong do ta chit 1a ta chit trén co s6 nhil twong dau
trong nu6c EMULSIGEN®.

24. Vacxin theo muc 20, trong d6 vacxin nay con chira mot hodc nhiéu khang
nguyén bd sung.

25. Vacxin theo muc 20, trong d6 thanh phﬁn sinh mién dich 1a axit nucleic
phan lap.

26. Vacxin theo muc 20, trong d6 thanh phan sinh mién dich 1a vecto.
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27. Vacxin theo muc 11, trong d6 thanh phan sinh mién dich 12 protein P1 cia
Senecavirut A (SVA) tai to hop.

28. Vacxin theo muc 20, trong do thanh phan sinh mién dich 1a t hop.

Vi du thye hién sang ché

Vidu 1

Nghién ctru ndy st dung cac dong vat thong thuong dé xac dinh tinh kha thi so
b cua vi¢ec gy ra dap ung huyét thanh sau khi ding vacxin. Muc dich chinh cia
nghién ciru nay la danh gid xem cac ché pham virut nguyén ven da dugc bét hoat sir
dung Senecavirut A (SVA) (SEQ ID NO:1 hoac SEQ ID NO:2, va/hogc trinh tu axit
nucleic giéng 97% so véi SEQ ID NO:1, ma ma hoa polypeptit c6 hoat tinh hi¢u qua
vé& mat mién dich cta polypeptit néu trong SEQ ID NO:3) ¢6 dugc chuyén d6i huyét
thanh ¢ lon thong thuong thanh vacxin SVA hay khong.

pé phan lap virut, 0,5 ml dich myn nuéc dugc loc qua bg loc tiém 0,2/0,8um
(Pall Acrodisc Cat 4658) va phan dich loc dugc sir dung dé gy nhiém Ién trén cac té
bao tinh hoan lon (swine testes cell - té bao ST). Céc té bao ST dugc nudi trong cac
dia 6 15 dén mitrc d6 hop dong 80-100%. Mbi trrdong duge hit va 0,25 ml phan dich
loc dugc gdy nhiém 1én trén cac té bao. Sau mot giod hép phu ¢ nhiét d¢ 37°C, moi
truong khong chira huyét thanh don gian dugc bd sung vao cac té bao. Céc dia dugc i
& moi truong nhiét d6 37°C, 5% CO2 va dugc kiém tra hing ngay vé tac dung giy
bénh té bao (cytopathic effect - CPE). CPE thudng hoan thanh trong 24-28 gio. Virut
thu dugc dugc céy truyén vai 1an va duoc dung dé tao ra cac chudi.

Dung dich virut gbc dugc pha ché bang cach gdy nhiém cac binh da dugc cay
cac té bao AI-ST bang 5mL dung dich virut gbc va 160 ml mdi truong (mdi truong
cn thiét téi thidu + 2,5% HEPES). Cac binh dugc U trong xap xi 48 gid. Cac binh
duoc két dong va sau do, dugce lam tan & nhiét do trong phong. Vat li¢u duge loc qua
mang 0,2 um. San phém virut thu hoach duoc dugc lam bt hoat béng tb hop gém
10mM BEI va 0,2% formaldehyt két voi khudy lién tuc & nhiét do 37°C trong 72 gio.
Su bét hoat dugc trung hoa bang natri thiosulfat (17% thé tich BEI duoc bo sung vao)
va natri bisulfit. Su bat hoat duoc x4ac nhan br?lng hai lan céy truyén vat liéu trén cac té
bao AI-ST. Pé céy truyén lan dau, 10 ml vat liéu da duoc bt hoat dugc giy nhiém 1én
trén binh T75 chira cac té bao AI-ST. Céc binh dugc u trong bay ngay ¢ nhiét do 37°C
+ 5%CO0; va dénh gid mdt cach dinh ky sy c6 mit cta tac dung gy bénh té bao. Dé
ce”iy truyén 14n tht hai, cac binh duoc két dong, sau d6, dugc lam tan. Vat liéu dugc ly
tam va 10 ml dich ndi dugc gay nhiém 1én trén binh T75 chta cac té bao AI-ST. Cac
binh dugc U trong bay ngay & nhiét do 37°C + 5%CO; va danh gid mot cach dinh ky
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su ¢6 mat cda tac dung gay bénh té bao. Cac mau dbi ching duong tinh va 4m tinh
dugc bao gdm trong thit nghiém nay. Céc két qua xac nhan khong c6 su sinh truéng
trong ca hai 16. San phém virut thu hoach dugce da dugce bat hoat dugc co dén 12,4x
bang cach st dung cot siéu loc soi rong 10k, 650cm?. Chudi da cd dugce két hop vo
trung v6i EMULSIGEN® D (c6 ban trén thi truong tir Phibro Animal Health
Corporation) d8 thu duoc ché phim 12,5%. Hon hop nay duge khudy trong 30 phut &
nhiét do trong phong va sau d6, dugc phan phéi vo tring vao trong céc chai vacxin 30
ml va dugc bdo quan & nhiét do 4°C. Vit liéu duoc thit nghiém vé do vo trung vi
khuén bang cach nuéi cdy thuong quy (ki khi va hiéu khi) trén céc dia thach méu &
nhiét do 37°C trong 48 gid. Khong co su nhiém vi khuin nao dwgc phat hién.

Hai muoi con lon dugc ngiu nhién hoa vao hai nhém nhu dugc thé hién trong
bang 1. Xem bang 1 dudi day vé mo t& nhém va co cau nhét. Vao DO, lon duogc dung
lidu trong co 2 ml ciia vacxin SVA hodc gia dugce. Vao D21, cac dong vat duoc nhan
lan ding ting cudng cta vacxin SVA hodc gia duge. Mau duoc 14y tir tit ca cac con
lon truéce 1an dung didu tri & mdi 1an ching ngira (DO va D21) va vao D35. Cac nhém
nho cla cac mau huyét thanh duogc thir nghiém vé bang chung cla su chuyén dbi
huyét thanh v6i SVA. Céc quan sat vé stze khoe tong quat duoc ghi lai trong toan bd
nghién ctru. Cac vi tri tiém dugc quan sat vé cac phan mg trong it nhét ba ngay sau
khi dung vacxin. Cac dong vat dugc lam chét nhe nhang mot cach nhan dao & cudi thu
nghiém.

Bang 1: Thiét ké nghién ciru

Nhom | Chuéng | n Piéu tri bing vacxin Liéu/dwong
dung
1 114 11 | San phim vacxin miu dd dugc bat hoat | 2 ml/IM

SVA (Senecavirut A; x+10; dugc loc qua
mang 0,2um; hiéu gia truéc bit hoat (hai
mé duoc gop lai) = 6,95/6,51 log
TCID50/ml; duoc bat hoat bing 10mM BEI
+ 0,2% formaldehyt; dugc trung hoa bing
natri bisulfit va natri thiosulfat; dugc co
12,4X (soi rdng 10kD); dugc bd sung ta
chét bang 12,5% EMULSIGEN®D)

2 114 7 Gia duoc (1xPBS (Gibco, catalog# 10010- | 2 ml/IM
219 2 023, L#1793111) dugc bo sung ta chat bang
12,5% EMULSIGEN®D)

Nghién cru ndy minh hoa su chuyén d6i huyét thanh 100% (nhu duge do bang
cach trung hoa virut) véi SVA sau khi dung hai lidu san pham miu SVA dugc bét
hoat bing BEI duge bd sung té chét bang 12,5% EMULSIGEN® D. Xem béang 2 vé
lich trinh cua céc su kién then chdt va viée léy mau.
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Bang 2. Lich trinh ciia cac sy kién then chot va vi¢c 1ay mau.

Ngay

nghién Sw kién trong nghién ciru

ciru

D-3 LAy mau tir cAc con VAt

D-1 Chuyén cac con vat tlr nghién ctru
-Chiing ngira #1

DO -Cac quan sat vi tri tiém trong ba ngay sau khi ching
ngua
L4y mau tir cac dong vat

D14 -Lay méu tir cic dong vat
-Chiing ngira #2

Dol -L4y méu tir cic dong vt
-Cac quan sat vi tri tiém trong ba ngay sau khi ching
nglra*

D0-D34 Céc quan sat suc khoe tong quét (1x hang ngay)
-M tir thi

D34 LAy méu 1an cudi (1 x chai 250 ml) tir tit ca cdc
dong vat

*Luu y rang cac quan sat dugc tiép tuc cho dén khi cac phan tmg mat di

Pé tranh thién 1éch, cac 1an diéu tri duge dung vao DO va D21 boi nhan vién
khong tham gia vao viéc gidm sat 1am sang cac dong vat. Vao DO, lidu 2 ml vacxin
dugc dung cho lon khde manh vao trong hé théng co cua cb bén phai bang cach sir
dung kim tiém va bom tiém v trung co6 kich ¢ thich hop. Vao D21, quy trinh la
giéng nhau ngoai trir rﬁng viéc tiém duoc thuc hién vao bén trai cua cb. Sb 10, lidu
lwong, s6 nhan dang dong vat va thoi diém dung nguyén liéu vacxin dugc ghi lai vao
Ban ghi x4c nhén liu vacxin.

Trong qua trinh ching ngira, cac dong vét dugc danh gia hing ngay bang cach
sir dung biéu mau quan sét stc khoe tong quat. Cu thé 13, néu tit ca cac dong vat Ia
binh thuong, N duoc nhap dbi véi trang thai. Néu lon bat thuong dugc phat hién, A
dugc nhap dbi vé6i trang thai va sb6 nhan dang dong vat cu thé va sy bat thuong duge
liét ké. Vung vi tri tiém dugce giam sat ddi v4i su 6 mat cia ching do, sung, nong va
dau (c6 mat hodc khoéng c6 mat) va kich thudc (cm) trong it nhét ba ngay sau mdi lan
chiing ngira. Néu cac ton thuong la rd rang, ching dugc giam sat cho dén khi mét di.

Vao céc ngay liy mau, ba dén tdm ml mau toan phan tinh mach dugc 14y boi
nha nghién ctru hodc ngudi dugce chi dinh thong qua tinh mach chu trén tur mdi con lon
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bang cach st dung kim tiém VACUTAINER®, bom tiém VACUTAINER® c6 kich
¢ thich hop (ca hai c¢6 ban trén thi truong tir Becton Dickinson and Company
Corporation) va cac bng tach huyét thanh (serum separator tube - SST) c¢6 kich c&
thich hop.

Cac mAu huyét thanh dwoc giit & nhiét do 2-8°C cho dén khi thir nghiém. Viéc
xtt Iy dugc hoan thanh trong vong 48 gio nhan. Cac éng mau duoc ly tim & 1960 x g
(19600 m/s?) trong 10 phat & nhiét d§ 4°C. Huyét thanh duoc tach ra khoi cuc méau
dong bang cach ly tim va dugc gan vao trong hai lo lam lanh cryo nép c6 ren duge
danh déu bang it nhat 1a sb6 nghién ciu, ngay nghién ctru, va ID cua dong vat. Cac
phén phin udc duge bao quan ¢ nhiét do -70°C£10°C. Cac mau dugc bao quan trong
it nhat 1a sau thang sau khi hoan thanh nghién ctru nay.

Céc mau huyét thanh dugce chon dugc thit nghiém bang thir nghiém trung hoa
virut stt dung thé phan 1ap SVA NAC#20150909.

Tai thoi diém ngimg thir nghiém, cdc dong vat duge gdy mé séu va ldy mau 1 x
250 ml chai ly tam tur mdi con vat. Pong vat dugc 1am chét nhe nhang va vi tri tiém
dugc so nin. Tt ca cac dong vat duge lam cho theo AUP va cac quy trinh thao tic
chuén cia trung tAm nghién ciru.

Lon dugec coi 1a don vi thir nghiém. Danh sach cac con lon san sang dugc sinh
ra tir lon nai s6 9, 116, 787 va 895 (n=30) va tr lon nai sb 141 va 145 (n=6) dugc sur
dung dé ngau nhién héa. Cu thé 13, cac con lon dugc gan sd ngiu nhién (bang cach st
dung random.org). Céc con lon dugc phan loai theo lgn ndi, sau do, theo sb ngau
nhién. Su phan chia theo chudng dugc gan sd ngiu nhién (bang cach s dung
random.org). Su phén chia theo chudng sau d6 dugc phan loai theo s6 ngau nhién va
dugc két hop véi danh sach dong vat.

Cac phan tich théng ké va tong két dit liéu dugc thuc hién boi ngudi giam sat
nghién ctru. T4t ca dit lidu dugc nhap vao JMP® phién ban 11.1.1 d¢ phan tich. Danh
sach dit li€u va théng ké so luoc theo nhom diéu tri duoc tao ra.

Thir nghiém trung hoa virut dugc phat trién ndi tai dugc st dung dé do su
chuyén d6i huyét thanh & cac dong vat sau khi chung ngira. Khéng c6 con vat nao c6
dép tmg huyét thanh c6 thé phét hién dugc trude khi ching ngira. Dén D35, tit ca cac
con vat da dugc ching ngira (Nhom 1) ¢6 dap tng ¢o thé phat hién duogc. Thit nghiém
dugc chay & ty 1& pha loang 1:80 va cac dong vat dugc coi la duong tinh hodc am tinh.
Xem bang 3 dudi ddy vé tom luge cac két qua SVA VN.

Bang 3: Cac két qua SVA VN theo nhém va ngay nghién ciru
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Ngay nghién
curu
Nhém | M6 ta DO D35
1 San phdm vacxin mau bat hoat SVA | 0/11 | 11/11
2 Gia duoc 0/9 0/9

Muc dich co ban cua nghién cru nay la danh gid xem céc con lon thong thuong
¢6 chuyén dbi huyét thanh véi SVA sau khi chiing ngira bang vacxin SVA hay khong.

V& vacxin SVA, 100% céc con lon dugc ching ngira bang san phim vacxin
méiu SVA bat hoat c6 thé tao ra dap tmg khang thé trung hoa. Két luan, nghién ctru
ndy c6 thé thé hién k¥ vong hiéu qua hop ly ddi véi vacxin SVA bat hoat mau.

Vidu?2

Hai trinh tir gen duoc sp xép trong vecto pUCIDT-Amp (Cong nghé ADN tich
hop). Gen SVVP13C (SEQ ID NO:18) 1a trinh ty nguyén thé cua polyprotein P1 ¢6
chiéu dai ddy du vé6i cac trinh tw 2A va mot phén 2B va 3B ndi polyprotein P1 va
proteaza tu phan cdt 3C. Gen SVVP13C-CO (SEQ ID NO: 20) la phién ban duoc t6i
uu héa codon cta con trung cua SVVP13C véi céc trinh ty P1, 2A va 2B duogc t6i wu
héa codon bang cach st dung cong cu t6i wu héa codon IDT trong khi 3B va 3C dugc
gitt lai lam céc trinh ty nguyén thé. Ca hai gen c6 trinh tw Kozak trudce codon mé dau,
cling nhu céc vi tri cit gi6i han BamHI va Notl lan luot & cac dau 5° va 3°. Céac doan
xen SVVP13C (SEQ ID NO:18) va SVVP13C-CO (SEQ ID NO: 20) duoc cat tir
pUCIDT-AMP-SVVP13C va pUCIDT-AMP-SVVP13C-COplasmit bang cach phan
cit 1an lwot bing BamHI va Notl, va dugc cai vao trong vecto pVL1393 (BD
Biosciences). Xem Fig. 1 vé thiét ké céu trac cta cac cdu tric pVL1393 nguyén thé va
duoc tdi wu héa codon.

Su khuéch dai PCR dugce thuc hién dé khuéceh dai trinh tu SVVP1-His (SEQ ID
NO:26) va SVVP1CO-His (SEQ ID NO:27) lan lugt tir pIDT-AMP-SVVP13C va
pIDT-AMP-SVVP13C-CO bing cach st dung céc doan mdi ma dugc bd sung trinh ty
mi hoéa dbi voi nhan 6X His trén dau 3° ctia mdi gen (SEQ ID NO: 34, 35, 36 va 37).
Trinh ty SVV3C (SEQ ID NO:30) dugc khuéch dai tir pIDT-AMP-SVVP13C bang
cach st dung cac doan mdi dé bd sung vi tri 5 Spel va vi tri 3* Sacl (SEQ ID: 38 va
39). (Xem béang 4 vé cic doan mdi).

Bang 4. Cac trinh ty doan mdi déi véi SVVP1-His-SVV3C va SVVP1CO-His-
SVV3C
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Doan mdi Trinh tu (5° - 3°) SEQID
NO:
P3219012A GGATCCGCCACCATGGGTAATGTTCA 34
(SVVP1 Fwd)
P3219039A GCGGCCGCTCAGTGGTGGTGGTGGTGGTGTTGCATC |
(SVVP1 His Rev) | AGCATCTTTTGCTTGTAGCTGC
P3219012C
(SVVP1-CO GGATCCGCCACCATGGGCAACG 36
Fwd)
2\2/1/91?13.9(:}30 His GCGGCCGCTCAGTGGTGGTGGTGGTGGTGTTGCATA | .
Rev) AGCATCTTCTGTTTATAGCTACGG
P3219012E ACTAGTATGCAGCCCAACGTGGACATGGGCTTT 38
(SVV3C Fwd)
P3219039C
(SVV3C Rev) GAGCTCTCATTGCATTGTAGCCAGAGGCTCACCGA | 39
Bang 5. Cac trinh ty doan mdi d6i véi SVVP13C VP3/VP1 va SVVP13CD
N \ s s SEQ ID
Poan moi1 Trinh tu (5° - 3°) NO:
P3219165A CTTCCTACGTGCCTCAGGGGGTTGACAACGCCGAGA | o
(VP3/VP1 Fwd) | CTGGG
P3219165B CCCAGTCTCGGCGTTGTCAACCCCCTGAGGCACGTA |
(VP3/VP1 Rev) | GGAAG
P3219166A TACAATGCAAGGACTGATGACTGAGCTAGAGCCTG | 42
(SVV3D Fwd)
P32191668 TCAGTCATCAGTCCTTGCATTGTAGCCAGAG 43
(SVV3C Rev)
P3219166C GCGGCCGCTCAGTCGAACAAGGCCCTCCATCT 44
(SVV3D Rev)

Doan xen SVV3C (SEQ ID NO:30) dugc cai vao trong vi tri da tao dong thur
hai (MCS2) cta vecto pORB-MCS1-sIRES-MCS2 (Cong ngh¢ sinh hoc alen) bang
cach st dung cac vi tri cat giéi han Spel va Sacl. Sau d6, SVVP1-His hodc
SVVP1CO-His duoc cai vao trong MCS1 cia pPORB-MCS1-sIRES-SVV3C st dung
cac vi trf cét gioi han BamHI va NotI 1an lugt dé tao ra pORB-SVVP1-His-sIRES-
SVV3C (SEQ ID NO:32) va pORB-SVVP1CO-His-sIRES-SVV3C (SEQ ID NO:33).

Céac doan mdi dugc thiét ké dé gay dot bién vi tri phan cit VP3/VP1 (cac
nucleotit 1786-1797) cua trinh tu SVVP13C (SEQ ID NO:18) trong pUCIDT-AMP-
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SVVPI13C tir FH/ST thanh PQ/GV (Xem bang 5 trén diy vé cac doan mdi, SEQ ID
NO:40 va 41) bang cach st dung Lightning Quik Site Directed Mutagenesis kit
(Stratagene). Trinh ty da dugc gay dot bién, SVVP13C VP3/VP1 (SEQ ID NO: 22)
duge cat tr pUCIDT-AMP-SVVP13C VP3/VP1 va duoc cai vao trong vecto
pVL1393 dé tao ra pVL1393-SVVP13C VP3/VP1. Céu tric bo sung dung hop trinh
tu ma hoa SVV3D (SEQ ID NO:45) véi dau 3’ cia trinh ty SVVP13C (SEQ ID
NO:18) bang PCR kéo dai gbi nhau (overlap extension PCR - OE-PCR) st dung cac
bo doan mdi gbi nhau (SEQ ID NO: 34, 42, 43, va 44). San pham PCR thu duoc,
SVVP13CD (SEQ ID NO: 24) dugc tach dong vao trong pVL1393 bang céach st dung
cac vi tri cét giéi han BamHI va Notl. (Xem Fig. 3 vé cac so dd cla cac céu tric
SVVP13C VP3/VP1 (SEQ ID NO: 22) va SVVP13CD (SEQ ID NO: 24)).

Céac céu trac vo capsit SVV tdi td hop trong cac plasmit dya trén pVL1393
duge ddng chuyén nap v6i ADN baculovirut FlashBAC ULTRA (FBU) (Oxford
Expression Technologies) vao trong cac té bao Sf9, con cac plasmit dua trén pORB
dugc ddng chuyén nap véi ADN baculovirut BaculoGold (BD Biosciences) vao trong
cac té bao con tring Sf9 bing cach st dung chét chuyén nap ESCORT (Sigma
Aldrich) theo huéng dan clia nha san xuét. Dich ndi méi trudng nudi cay té bao tir cac
té bao SfY da duoc chuyén nap duge thu lai va duge lam trong bang cach ly tim &
1.000xg (10.000 m/s?) trong 5 phiit dé tao hat manh té bao vun. Dich néi d& dugc lam
trong duge thu lai, duge loc qua mang loc 0,2 uM va duge bao quan dudi dang san
pham thu hoach chuyén nap P1. Céc té bao con trung SY dugc st dung dé tao ra san
pham du trit P2, va céc sén phim dy trit P2 sau d6 dugc su dung dé tao ra san pham
khuéch dai P3 va P4 clia cac cdu truc SVV dé danh gia su biéu hién protein trong céac
té bao cbn trung SF+. Cac té bao SF+ bi nhiém baculovirut dugc thu lai va dugc 1am
trong & 10.000xg (100.000 m/s?) trong 10 phut ¢ nhiét do 4°C. Cac moi trudong nudi
ciy cua cac té bao SF+ bi nhiém baculovirut dugc 14y méu hang ngay dé giam sat tong
s6 té bao/ml, sb t& bao co thé séng dwoc/ml, ty 1¢ phan trim kha ning séng va duong
kinh té bao bing phén tich Vi-Cell. San phim khuéch dai dugc thu lai khi kha ning
séng < 30% kha ning séng hozc khi s6 té bao co6 thé sdng duoc < 1x10° té bao/ml. Céc
miu mdt ml bd sung hing ngay dugc ldy dé danh gid su biéu hién protein khi su
nhim tién trién va dugc xtt Iy nhu duge mo ta trén ddy. Cac miu dich ndi va hat t€
bao thu dugce duge bao quan ¢ nhiét 4 -70°C cho dén khi danh gia.

Lam tan cac hat té bao con triung dé tach cac phan doan hoa tan va khong tan

Céc mAu mdi trudng nudi cay té bao con trung SF+ dugc ly tAm dé tao hat cac
té bao sau d6 mdi trudng duge loai bé va cac hat té bao duge két dong cho dén khi
Jam tan. C4c hat dugc tao huyén phu lai trong dung dich dém gdy tan chira cac thanh
phan sau: 20mM Tris, 1% Triton X-100, hén hop chat tc ché proteaza d6i voi cac
protein dugc gan nhan His (10 pl/ml) va Benzonaza (250 don vi/ml) trong nuéc khir
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ion c6 do pH bing 7.4. Dich tan té bao con trung da dugc tao huyén phu lai dwge lic
trong 10 gidy, dugc u & nhiét do trong phong trong 5 phut, duoc lic mot 1an nira trong
10 gidy sau d6 duge ly tim & 19.090xg (190.900 m/s?) trong 10 phit & nhi¢t do 4°C
dé tao hat cac nguyén liéu khong tan. Dich tan hoa tan dugc dugc hut bang pipet cac
phan doan khong tan va dugc bdo quan trong cac 6ng & nhiét do -70°C.

Tinh ché cac protein vé capsit tai to hop clia SVV

San phim dich ndi thu hoach dugc chira cac protein vo capsit SVV tai t6 hop
da dugc biéu hién duoc loc qua mang loc 0,2 uM, dugc phan phéi vao trong céc dng
siéu ly tm, va dugc ly tim & 100.000xg (1.000.000 m/s?) trong hai gio & nhi¢t do 4°C
dé tao hat protein va cac VLP co thé. Dich ndi da lam trong dugc gan can than va
nguyén liéu da dugc tao hat duoc tao huyén phu lai trong TBS va dugc bao quan &
nhiét do 4°C. Cac gradien sucroza 10% - 60% khong lién tuc dugc su dung dé tinh
ché thém protein v6 capsit SVV tai td hop dbi voi cac cAu truc trong tmg. Cac nguyén
liu dugc tao huyén phi lai trong tng dugc b6 sung vao dinh ctia gradien va duogc ly
tam & 100.000xg (1.000.000 m/s?) trong hai gid' 6 nhiét do 4°C. Cac phén doan tir cac
gradien sucroza dugc thu bang nhau vao trong cic 6ng (v6i phan doan 1 bat dau ¢
dinh ctia bé mat gradien) va dugc bao quén & nhiét do 4°C.

SDS-PAGE & Western

SDS-PAGE dugc thuc hién bang cach sir dung hé théng dién di NuPAGE va
gel Bis-Tris MES mini 4-12%. Cac mAau dugc tach trong cac didu kién khir bang cach
st dung DTT 0,05M & 175V trong thoi gian thich hop. Cac gel duge nhudém dbi véi
protein toan phan bang cach sir dung thiét bi nhudm protein eStain 2.0 hodc duoc
chuyén sang mang nitroxenluloza bang cach st dung hé théng iBlot dé tham tach
Western. Thadm tach Western duoc thuc hién v6i cac khang thé da dong ctia thd khang
peptit SVV (khdng VP1-2, khang VP2-2, va khang VP3-1, céac ty 1¢ pha loang thay
ddi) va khang thé thir cip dugc danh déu bang peroxidaza cia dé khang thé (1:500)
cia Snap ID Protein Detection System(EMD Millipore), sit dung khang nguyén
baculovirut dbi ching 4m tinh trong chét pha loang khéng thé, va duoc 1am hién bang
cach st dung co chat peroxidaza mang TMB.

Tham tich va ¢ cac protein vo capsit tai t6 hop SVV da tinh ché

Céc phan doan gradien sucroza chira protein tai t6 hop nhu duoc xac dinh bing
cach thdm tach Western duoc gop lai cing nhau va dugc phan phéi vao trong bang
thAm tach mang xenluloza 10.000 MWCO hozc 50.000 MWCO. Bang tham téch dugc
dit trong 3,5 1 TBS véi thanh khudy tir, dugc day, va duge dat 1én tam khudy ¢ nhiét
d6 4°C trong it nhat 6 gid. Bing thAm tach sau d6 dugc dat vao trong cdc c6 mod moi
chtta 3,5 1 TBS, va duogc thim tach tiép két hop khudy qua dém hodc 1au hon. MaAu nay
duoc 14y ra khoi bang tham tach va duoc cd, néu can, tuy thudc vao thé tich cia mau
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duoc thdm tach. Viéc ¢6 duoc thuc hién béng cach st dung bd loc loai trur theo kich
c¢d va ly tAm theo huéng dan clia nha san xuét cho dén khi dat dugc thé tich mau mong
mudn.

Tao anh bing kinh hién vi dién tir (Electron Microscope - EM)

Cac mau protein v6 capsit SVV tai td hop da dugc tham tach va dugc tinh ché
theo gradien sucroza dugc danh gia bang kinh hién vi dién ti (EM) truyén qua & bd
phan USDA NADC dé hién anh cua cac VLP. Kich ¢& dugc ky vong ciia vo capsit
clia virut nhi thap dién déi v6i SVV nguyén thé c6 dudng kinh x4p xi 27nm.

Ket qua va ban luin

Polyprotein SVV P1 nguyén thé (SEQ ID NO:19, c4c axit amin 1 - 859) dugc
xir 1y bang proteaza tu phan cit dé tao ra cac protein tiéu don vi vo capsit ciia virut
riéng r€, VP1-VP4. Cac c4u tric baculovirut SVV duge mb ta trong sang ché dugc
thiét ké theo cach twong tu nhu cach dugce st dung dbi véi cac chu truc baculovirut
FMDYV str dung viéc tu phan cit cua polyprotein dugc biéu hién thanh cac tiéu don vi
protein riéng ré dé tao ra capsit rong hosc VLP. Céac cAu tric ma hoa polyprotein SVV
P1 ¢6 chiéu dai ddy du, 2A, mot phan 2B va 3B, va 3C (SEQ ID NO:18) duoc tao ra
v6i trinh tw ma héa nguyén thé hodc véi céc trinh tw P1, 2A va 2B dugc t6i uu héa
codon (SEQ ID NO:20) dbi véi cac té bao con tring. Nghién ctru trude ddy voi cac
cAu tric baculovirut FMDV dua trén pVL1393 tuwong tu kham pha ra dc tinh t€ bao
SF+ duogc cho 1a do sy biéu hién 3C. Méi quan tim lién quan dén doc tinh SVV 3C
tiém tang dugc huéng dén ciing bang céch tao ra cac ciu tric baculovirut dya trén
pORB dé danh gia. Cac ciu triic dwa trén pORB st dung vi tri xdm nhap ribosom noi
tai (WSSV sIRES) (SEQ ID NO:32, céc axit nucleic 2647-2826) cho phép khai dau
dich ma ARN thong tin doc 14p v6i mil, ma khac véi sy dich ma phy thudc mii 5° cua
trinh tu 1ién k& nhét v6i dau 3° cua trinh tr khéi dong polyhedrin. Mgt vai nghién ciru
d thé hién ring vidc st dung sIRES, nhu sIRES tir WSSV, thudong dan dén muc do
biéu hién protein gidm cua trinh ty dugc dich ma dugc dat sau sIRES. Trong ngit canh
clia cac ciu trac baculovirut SVV duge md ta (SEQ ID NO:32 va 33), viée su dung
SIRES ¢6 thé 1am giam murc do biéu hién cua proteaza tir phan cat SVV 3C, diéu nay
c6 thé lam giam cac van dé vé doc tinh 3C ma khong lam giam su biéu hién cua
SVVP1. Céc ciu tric dua trén pORB va dua trén pVL1393 1a tuong tu & chd ching
déu st dyung trinh ty SVVP1 gidng nhau va bao gb6m nhin 6x-His dau tan cung C. Tuy
nhién, su khac biét then chét gilta cac cAu truc dua trén pORB hodc pVL1393 1a & chd
cac ciu tric dyua trén pORB dit trinh tw proteaza SVV3C dang sau vi tri SIRES. Sau
khi déanh gia céc tap hop c4u trac ban dau nay, thém hai chu tric duoc tao ra thay doi
trinh ty ADN SVV ban du. Mot cAu truc cai bién trinh tw vi tri phan cat VP3/VP1
(SEQ ID NO:22) va céu trac kia két hop thém trinh ty ADN SVV3D & cubi cua trinh
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tw SVV3C (SEQ ID NO:24). T4t ca céc chu trac duge danh gia vé sw biéu hién cia
cac tiéu don vi vo capsit cling nhu vé viéc tao ra cac VLP.

Sw biéu hién ciia cic protein vé capsit SVV trong cic té bao con trung bi nhiém
baculovirut

Cac ciu traic  BaculoFBU/SVVPI3C (SEQ ID NO:18) wva
BaculoFBU/SVVP13C-CO (SEQ ID NO:20) dugc str dung dé gay nhiém céc té bao
SF+ v6i cac mau 1dy duoc dé danh gia su biéu hién cta céac protein vo capsit SVV.
Céac dai protein c6 kich c& ky vong d6i voi cac tiéu don vi vo capsit VP1 (SEQ ID
NO:19, cac axit amin 596 - 859), VP2 (SEQ ID NO:19, cac axit amin 73 - 356) va
VP3 (SEQ ID NO:19, céc axit amin 357 - 595) dugc phéat hién bang cach thdm tach
Western v6i cac khang thé dic hiéu tiéu don vi khang SVV P1 trong dich ndi tir cac té
bao con tring bi nhiém baculovirut, ma tuwong ty vé kich c& véi céc protein vo capsit
SVV nguyén thé (Fig,4). Thu vi 13, dai protein bd sung c6 kich ¢& ~55kDa dugc phat
hién trong phat hién trong céac thitr nghiém thdm tach Western alpha-SVV VP1 va
alpha-SVV VP3. Dai c6 kich ¢& ~55kDa khong dugc phat hién trong mau khang
nguyén SVV nguyén thé hodc dbi chimg am tinh (Fig. 4). Su c6 mit cia protein b
sung ¢6 kich ¢& ~55kDa goi y rang n6 c6 thé bao gbm san pham protein VP3-VP1
chwa dugc phén cit.

Fig. 4 cling dua ra so sanh cdc mirc d biéu hién protein vo capsit SVV giita
c4c trinh tw ADN SVV (A) nguyén thé (SEQ ID NO:18) va (B) duoc t61 wu hoa codon
(SEQ ID NO:20) trong cac té bao SF+ bi nhiém baculovirut. Dua trén cac thdm tach
Western nay, khong c6 su khac biét rd rét vé cac mirc do biéu hién protein vo capsit
SVV giita BaculoFBU/SVVP13C-CO duogc tdi wu hoa codon (SEQ ID NO:20) va
BaculoFBU/SVVP13C ban diu, nguyén thé (SEQ ID NO:18), do d6 chi cdu tric
BaculoFBU/SVVP13C (SEQ ID NO:18) duoc danh gia tiép. Tap hop cau triic thit hai
v6i proteaza 3C duge dat sau sIRES khong tao ra céc protein tiéu don vi vo capsit
SVV c¢6 thé phat hién dugc trong qué trinh nhim cia cac té bao con tring SF+.
Khéng chi céc cu triac sIRES khong tao ra cdc muc c6 thé phat hién duge cua céc
protein tiéu don vi vo capsit SVV, ma con khong quan sat thdy cac van dé tinh doc té
bao SF+. Do d6, cac cAu tric sIRES khong duoc danh gia tiép. Dua trén céc quan sat
tdng thé nay, san phim dich ndi thu hoach dwgc dbi véi cc t€ bao con tring SF+ bi
nhidm BaculoFBU/ SVVP13C 14 cAu triic hira hen nhét d& chuyén tiép dé tinh ché
theo gradien sucroza va danh gid sy c6 mdt cua cac VLP.

Dé xé4c dinh kha nang di chuyén ky vong clia cac protein vo capsit SVV thu
duoc tir BaculoFBU/SVVP13C trong gradien sucroza, virut SVV nguyén thé da tao

hat duoc tach ra trén gradien sucroza va dugc phén tich bang cach tham tich Western
(Fig. SA). Phén 16n céc protein tiéu don vi SVV nguyén thé duogc phét hién & cac phan
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doan 5 va 6 sau khi tinh ché theo gradien sucroza déi voi SVV nguyén thé. Da thdy
trude réng néu cac VLP duogc tao ra trong céc té bao SF+ bi nhiém baculovirut thi
ching s& c6 mit trong khoang twong ty hodc cao hon mot chut cia cac phan doan
gradien thu dugc.

San phim dich ndi thu hoach dugc tir cdu tric BaculoFBU/SVVP13C ciing
duoc xt 1y dé tinh ché theo gradien sucroza. Tham tach Western cuia cac phan doan
gradien sucroza chi phat hién duoc mot phén nhé clia protein vo capsit SVV VP2 tai
t6 hop trong mdt phan doan sucroza (Fig. 5B). VP1 va VP3 khong duge phat hién
trong céc phan doan sucroza, mac du dai protein mo nhat & ~55kDa, dugc cho la VP3-
VP1 chua duoc phén cét, duge phat hién trong toan bd cac phan doan sucroza bing
céch thAm tach Western a-SVV VP1. Khong phét hién thdy cac protein vo capsit SVV
tai t6 hop trong cac phan doan 5 va 6 ngugc lai phat hién thiy cac protein dugc ky
vong tor SVV nguyén thé. Céc két qua nay goi y rang cac protein tiéu don vi vé capsit
duoc biéu hién trong cac té bao con trung bi nhiém BaculoFBU/SVVP13C khong tao
ra cac VLP.

Mic du BaculoFBU/SVVP13C (SEQ ID NO:18) tao ra cac protein vo capsit
SVV tai t6 hop, da phat hién dugc cac khang thé alpha-SVV duéi dang cac protein
tiéu don vi, cac VLP khong quan sat dugc. Céac protein tiéu don vi vé capsit c6 kich
¢ twong tw khi dugce so sanh véi cac protein virut SVV nguyén thé, nhung mét vai
dai protein khac ciing dugc phat hién trong cac té bao SF+bi nhiém baculovirut, bao
gbm dai protein & ~55kDa trong thdm tach Western alpha-SVV VP1 va alpha-SVV
VP3, goi ¥ san phim protein VP3-VP1 chua dugc phan cit khong c6 mit trong virut
SVV nguyén thé. Diéu nay c6 thé 1a chi thi vé vén dé voi sy phan cét va tach c6 hiéu
qua cua cac tiéu don vi VP3-VP1, céc tiéu don vi nay co thé can tro viéc tao ra VLP
trong cac té bao con triung bi nhiém baculovirut. |

Panh gia cac cAu tric BaculoFBU/SVVP13C duwge cii bién

Pé khao sat kha ning cua cac protein tiéu don vi vo capsit SVV VP1 va VP3
khong tach hoan toan, hai cAu trac méi duge thiét ké dya trén cac tai liéu cong bd
truge day. Cong bd 2008 ctia Hales va cac dong tac gia chira rang vi tri phan cit SVV
P1 VP3/VP1, FH/ST, la khong dién hinh cla céc picornavirut bao gbdm gibng lién
quan chat ché nhat dén SVV, Cardiovirut. Khi so sanh, vi tri phan cit dién hinh cua
PQ/GV dugc bao toan trong nhiéu picornavirut da biét. Do do, dot bién cta vi tri phan
c&t VP3/VP1 thanh trinh ty phén cit picornavirut dién hinh c6 thé tang cuong su phan
cét clia céc tiéu don vi vo capsit VP3 va VP1. Cu tric BaculoFBU/SVVP13C (SEQ
ID NO:18) duge gy dot bién dé chura trinh tw PQ/GV & mat tiép giap VP3/VP1 thu
duge chu trac duge goi 1a BaculoFBU/ SVVP13C VP3/VP1 (SEQ ID NO:22). Céu
trac moi nay dugce st dung dé gdy nhiém céc té bao SF+ va duoc danh gia trong céc
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danh gia su biéu hién protein theo cach twong tu lién quan dén su biéu hién protein
cia cdu trac BaculoFBU/SVVP13C (SEQ ID NO:18). Phén tich thim tdch Western
clia cac mau san phém dich ndi thu hoach dugc tir BaculoFBU/ SVVP13C VP3/VP1
st dung cac khang thé alpha-SVV VP1 hoidc alpha-SVV VP3 phat hi¢n duge san
pham protein VP3-VP1 chua dugc phén cit gia dinh va cic tiéu don vi riéng ré cla
cac dai VP3 hoac VP1 theo cling ty 1€ nhu quan sat dugc tir BaculoFBU/SVVP13C
(SEQ ID NO:18) (Fig. 6). Dai protein & chidu dai ddy du duoc ky vong cla
polyprotein SVV P1, ~95kDa, cling dugc phat hién trong dich ndi thu hoach dugce cia
BaculoFBU/SVVP13C VP3/VP1.

Ngoai ra, danh gia thidm tach Western cuia cac phan doan gradien sucroza cua
dich ndi thu hoach dugc (Fig. 7) la tuwong duong véi céc két qua cua
BaculoFBU/SVVP13C (SEQ ID NO:18). Thim tach Western a-SVV VP2 phat hién
dugc protein vo capsit SVV VP2 tai td hop trong toan bd cac phan doan sucroza véi
phan 16n & cac phan doan mot va chin. Cac protein VP1 va VP3 tiéu don vi khong
duoc phat hién trong cac phan doan sucroza, mic du dai protein ¢ ~5 5kDa dugc phat
hién trong toan bo cac phan doan sucroza cua a-VP1 Western va trong cac phan doan
sucroza mot va chin cia a-VP3 Western ma ¢6 thé 1a cac protein chua dugc phan cét
VP3-VP1. Tét ca ba Western c6 mot vai dai protein dugc phat hién trong phan doan
sucroza cudi cung ma xuit hién twong tu nhu mau ban dau ciia gradien sucroza. Diéu
nay goi y cac protein vo capsit SVV co thé két tap va tao hat & dy cua gradien. Cac
protein v capsit khong dugc phat hién & phan doan cudi cia Western gradien sucroza
BaculoFBU/SVVP13C (SEQ ID NO:18) trén Fig. 5b, nhung dugc quan sat thay trong
cac danh gia trudc (NB 3219-123). Tir cac danh gia Western nay, dudng nhu rang dot
bién cua trinh tu phan cit tir FH/ST thanh PQ/GV khong c6 tic dung trén sy c6 mit
cia dai ~55kDa dugce cho 1a VP3-VP1 chua dugc phén cit. So sanh véi ciu tric ban
dau, khong phat hién thdy sy ting vé lugng cua protein VP3 va VP1 tiéu don vi va
khong quan sat thdy su tao ra VLP.

Céc gidng khac trong picornavirut bao gbm céc enterovirut va apthovirut da thé
hién su phan cit hiéu qua hon ciia VP3-VP1 khi ¢6 3CD proteaza trong virut nguyén
thé; do d6, cAu triic Senecavirut thir hai, BaculoFBU/SVVP13CD (SEQ ID NO:24),
duoc thiét ké. BaculoFBU/SVVP13CD (SEQ ID NO:24) dugc biéu hién trong céc t&
bio SF+ va san pham dich néi thu hoach dwgc dwgc dénh gia bang céch thim tach
Western (Fig. 8). Cac két qua twong dwong véi cac danh gia VLP truée duge quan sét,
v6i su phat hién cac tiéu don vi VP1, VP2 va VP3 ciing nhu protein VP3-VP1 chua
phén cét bi nghi ngd ¢6 kich ¢ ~55kDa trong thdm tach Western a-SVV VP1 va a-
SVV VP3.

Nguoge lai v6i cac danh gia sy biéu hién protein SVV véi cac cau trac
baculovirut SVV khac, cac danh gia tham tach Western cia cac phan doan sucroza doi
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v6i BaculoFBU/SVVP13CD (SEQ ID NO:24) thé hién céc protein tiéu don vi vo
capsit SVV VP1, VP2 va VP3 monome c¢6 mat trong cdc phan doan sucroza 1 va 2 voi
VP1 va VP2 duoc phét hién trong toan bd cac phan doan sucroza. Dai protein ~55kDa
c6 mat trong céc thAm tach Western a-SVV VP1 va a-SVV VP3 trong cac phan doan
sucroza 1 va 2, nhung khong c6 trong mau dbi chung am tinh hodc thdm tach Western
a-SVV VP2 (Fig. 9). Tuong tu nhu cac danh gia phan doan sucroza BaculoFBU/
SVVP13C VP3/VP1 (SEQ ID NO:22), phén 16n cac protein vo capsit SVV dugc két
tu va tao hat & day cua gradien sucroza dbi v4i BaculoFBU/SVVP13CD (SEQ ID
NO:24). Tuy nhién, sy phét hién cua cic protein tiéu don vi SVV VP1 va VP2 trong
toan bd cac phan doan thu dugc tu chu trac t& bao SF+bi nhiém
BaculoFBU/SVVP13CD goi y kha ning tao ra VLP.

Mic di cac két qua khong 16 rang tir cdc danh gia gradien sucroza cia mbi cau
tric, cac phan doan dugc ky vong chtra cac VLP dugce danh gia béang kinh hién vi dién
tir (electron microscopy - EM) & USDA NADC. Cac phan doan sucroza dugc gop lai
tir cac san pham dich ndi thu hoach dugc BaculoFBU/SVVP13C (SEQ ID NO:18),
BaculoFBU/SVVP13C VP3/VP1 (SEQ ID NO:22) va BaculoFBU/SVVP13CD (SEQ
ID NO:24) dugc tham tach trong TBS va duoc cd thanh ché pham dé tao anh EM. Céc
mAu c6 nén cao lam cho khé thé hién mét cach rd rang cac VLP bang cach nhuém am
tinh EM. Mot sb dang hinh cau dugc thay rai rac trong cac phan doan sucroza dugc
gop lai  BaculoFBU/SVVP13C  VP3/VPI (SEQ ID NO:22) va
BaculoFBU/SVVP13CD (SEQ ID NO:24) ma tuong tu vé kich ¢& v6i cac VLP SVV
dugce ky vong, nhung chung khong du trong toan b mau dé xac nhan sy c6 mit cia
cac VLP.

Cac protein SVV tai t6 hop dwoc biéu hién bén trong cac té bao con trung SF+

Mot kha nang lién quan dén tai sao céc protein vo capsit virut SVV tai td hop
riéng r& dugc phat hién trong dich ndi, nhung dudng nhu khong tao ra cac VLP 1a &
chd cac VLP c6 thé phan ly trong thoi gian ngén sau khi giai phong vao trong dich nbi
do d6 pH théap ciia moi trudng té bao con trang. Dé kiém tra gia thuyét nay, cac mau
hat té bao tir ngay 3, khi kha nang séng cila cac té bao van tuong ddi cao, bi nhiém
BaculoFBU/SVVP13C (SEQ ID NO:18), BaculoFBU/ SVVP13C VP3/VP1 (SEQ ID
NO:22) va BaculoFBU/SVVP13CD (SEQ ID NO:24) dugc lam tan trong dung dich
dém c6 do pH sinh ly dé thu duoc phan doan protein hoa tan dé danh gia cac protein
tiéu don vi SVV t4i t6 hop bing céch thdm tach Western (Fig. 10). Nhu ¢6 thé thdy
vOi cac mau san phém dich ndi thu hoach dugc ctia cac cAu tric baculo SVV, ¢6 cac
mitc c6 thé phét hién dugc cua cac protein vo capsit tiéu don vi VP1, VP2 va VP3
trong cac phan doan hoa tan ngay 3. Dai ~55kDa bi nghi ngo 1a cac protein VP3-VP1
chua dugc phén cit ciing dugce phat hién trong cac Western a-SVV VP1 va a-SVV
VP3 trong cic dai miu SVV baculo nhu quan sat dugc trén day. Cac mau phéan doan
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hoa tan ngdy 3 dugc tinh ché theo gradien sucroza va dugc danh gia bang thdm tach
Western dé quan sat xem cac VLP ¢6 c6 mit trong cac té bao trude khi lam tan hay
khong (Fig 11).

Céc phan doan sucroza tr cac phan doan hoa tan ngay 3 c6 cac két qua twong
duong nhu cé thé théy véi cac phan doan sucroza cua san phém dich ndi thu hoach tir
cac té bao cOn tring bi nhiém BaculoFBU/SVVPI3C (SEQ ID NO:18),
BaculoFBU/SVVP13C VP3/VP1 (SEQ ID NO:22) va BaculoFBU/SVVP13CD (SEQ
ID NO:24) tuong tmg. Cac dai protein dugc ky vong 1a cac protein vo capsit SVV
dugc phat hién chu yéu trong cdc phan doan mot va hai va/hodc duoc tao hat xudng
day goiy céc protein tiéu don vi SVV bén trong céac té bao con trung khong tao ra cac
VLP trude khi 1am tan té bao. EM dugc thuc hién trén cac phin doan sucroza dugc
gOp lai ciia mau hoa tan ngdy 3 BaculoFBU/SVVP13C VP3/VP1 (SEQ ID NO:22)
véi khong c¢6 VLP duge quan sat thay d6i v6i mau nay. Cac phan doan sucroza hoa
tan ngay 3 BaculoFBU/SVVP13C (SEQ ID NO:18) va BaculoFBU/SVVP13CD (SEQ
ID NO:24) khong dwoc dénh gia bing EM.

Két luan

Mic du da xac dinh dugce réng céac protein vo capsit virut SVV tai tb hop VP1,
VP2 va VP3 duoc bidu hién dén mirc do nhét dinh dudi dang céc protein dwgc phéan
c&t hoan toan, chung khong dan dén viéc tao ra VLP dua trén sy tinh ché theo gradien
sucroza va tao anh EM. Trong cac danh gia thAm tach Western cua cac phan doan
gradien sucroza, cac protein vo capsit SVV téi td hop dugc phat hién trong vai phén
doan dau va/hodc trong cac phan doan cudi cua gradien. Cac két qua nay goi y rang
cac protein khong lap rap thanh cac VLP, ma con lai dudi dang cidc monome khong
duoc lién két hodc tao ra cac két tu 16m chi thi cho cac protein dugc gép cudn sai hoac
dwoc lap rap sai. Kinh hién vi dién tir hd trg cho cac két qua nay do cac VLP khong
dugc phét hién trong cac phan doan sucroza dugc gop lai ma chira cac protein tiéu don
vi vo capsit SVV.

Vidu3

Nghién ciru nay st dung cac dong vat thong thuong dé xac dinh tinh kha thi so
bd cua viéc gdy ra dap ung huyét thanh sau khi dung vacxin. Muc dich chinh cta
nghién ctru nay la danh gid xem viéc dung céc san phdm vacxin mau
BaculoFBU/SVVP13C (SEQ ID NO:18), BaculoFBU/SVVP13C VP3/VP1 (SEQ ID
NO:22) va BaculoFBU/SVVP13CD (SEQ ID NO:24) c6 din dén su chuyén d6i huyét
thanh & lon thong thuong hay khong.

Bbn muoi con lgn duge ngau nhién héa vao bon nhém nhu duge thé hién trong
bang 1. Xem bang 6 duéi diy vé md ta nhom va co cau nhot. Vao DO, lon duge dung
liéu trong co 2 ml cua san pham vacxin mau hoic gia duge. Vao D21, cac dong vat
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nhén 14n ding ting cudng cua san pham vacxin mau hodc gia dugc. Méau duoc lay tu

tht ca cac con lon trude lan dung diéu tri & mdi lan chung ngira (DO va D21) va vao
D35. Cac nhém nhé cta cac mau huyét thanh duge thir nghiém vé bang chimg cua su

chuyén ddi huyét thanh v6i SVA. Cac quan sat v strc khoe tong quat duge ghi lai

trong toan bd nghién ctru. Céc vi tri tiém duge quan sit vé cac phan ung trong it nhat

ba ngay sau khi dung vacxin. Cac dong vat dugc lam chét nhe nhang mdt cach nhan

dao & cudi thir nghiém. Xem bang 7 v¢€ lich trinh cta cac sy kién then chdt va viée lay

mau.

Bang 6: Thiét ké nghién ciru

Nhém |n Piéu tri bing vacxin Liéu/dwong
dung

1 10 BaculoFBU/SVVP13C (SEQ ID NO:18); di |2 ml/IM
duoc bat hoat bé“mg 5-10mM BEI; dugc bd sung
ta chit bang 12,5% EMULSIGEN®D)

2 10 BaculoFBU/SVVP13C VP3/VP1 (SEQ ID |2mlV/IM
NO:22) da dugc bat hoat bang 5-10mM BEIL;
dugc bd sung ta chit bing 12,5%
EMULSIGEN®D)

3 10 BaculoFBU/SVVP13CD (SEQ ID NO:24); da | 2 ml/IM
duoc bat hoat bang 5-10mM BEI; duge bd sung
t4 chat bang 12,5% EMULSIGEN®D)

4 10 Gia duoc (BaculoFBU/rong); da dugc bat hoat | 2 ml/IM

bang 5-10mM BEIL; duoc bd sung ta chat bang
12,5% EMULSIGEN®D)

Bang 7. Lich trinh ciia cic sy kién then chot va viéc 1ay mau.

Ngay

nghién Sw kién trong nghién ciru

ciru

D-3 LAy maéu tir cac con vat

D-1 Chuyén cac con vat tir nghién ctu
-Ching ngwra #1

DO -C4c quan sat vi tri tiém trong ba ngay sau khi chiung
ngua
-Léy mau tir cac dong vat

D14 -Lay méu tir cac dong vat

D21 -Chiing ngira #2
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-Lay méu tir cic dong vt
-Cé4c quan sat vi tri tiém trong ba ngay sau khi ching

ngura*

D0-D34 Cac quan sat strc khoe tong quat (1x hing ngay)
Mo tir thi

D34 L4y mau 1an cudi (1 x chai 250 ml) tir tat ca cac
dong vat

*Luu y rang cac quan sat duoc tiép tuc cho dén khi cac phan ung mat di

Pé tranh thién 1éch, cac 1an diéu tri duge ding vao DO va D21 boi nhéan vién
khong tham gia vao viéc gidm sat 1am sang cac dong vat. Vao DO, lidu 2 ml vacxin
dugc dung cho lgn khée manh vao trong hé théng co cia cd bén phai bang céch sir
dung kim tiém va bom tiém vo trung c6 kich ¢& thich hop. Vao D21, quy trinh la
gidng nhau ngoai trir rang viéc tiém dugc thuc hién vao bén trai cia cb. S6 16, lidu
lwong, s6 nhan dang dong vat va thoi diém dung nguyén liéu vacxin dugc ghi lai vao
Ban ghi x4c nhan liéu vacxin.

Trong qua trinh ching ngira, cdc dong vat duogc danh gia hing ngay bang cach
sir dung biéu mau quan sat sic khoe tbng quat. Cu thé 13, néu tit ca cac dong vat la
binh thudng, N dugc nhap dbi voi trang thai. Néu lon bat thuong duge phat hién, A
dugc nhap dbi véi trang thai va s6 nhan dang dong vat cu thé va su bat thuong dugc
liét ké. Vung vi tri tiém dugc gidm sat ddi vi su ¢6 mat cia ching do, sung, nong va
dau (c6 mit hodc khong c6 mat) va kich thudc (cm) trong it nhét ba ngay sau moi lan
ching ngira. Néu cac ton thuong 14 rd rang, chiing dugc giam sat cho dén khi mét di.

Vao cac ngay ldy mau, ba dén tdm ml méu toan phan tinh mach dugc 14y béi
nha nghién ctru hodc ngudi dugc chi dinh thong qua tinh mach chu trén tir mdi con lon
bang cach sit dung kim tiém VACUTAINER®, bom tiém VACUTAINER® co kich
¢ thich hop (ca hai c6 ban trén thi truong tir Becton Dickinson and Company
Corporation) va cac 6ng tach huyét thanh (serum separator tube - SST) c6 kich c&
thich hgp.

Cac mau huyét thanh duoc giit & nhiét do 2-8°C cho dén khi thir nghiém. Viéc
xtr Iy duoc hoan thanh trong vong 48 gid nhan. Cac éng mau dugc ly tAm & 1960 x g
(19600 m/s?) trong 10 phut ¢ nhiét do 4°C. Huyét thanh dugc tach ra khoi cuc méu
dong bang cach ly tim va dugc gan vao trong hai lo lam lanh cryo nip co6 ren dugc
danh ddu bang it nhét 1a s nghién ctru, ngdy nghién ciru, va ID cla dong vét. Céc
phan phan uéc duge bdo quan & nhiét do -70°C+10°C. Cac mau dugce bdo quan trong
it nhét 1a sau thang sau khi hoan thanh nghién cru nay.
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Viduy 4

Nghién ctru nay s dung cac dong vat thong thuong dé danh gia hiéu qua cia
vacxin Senecavirut A hai lidu, da duoc bét hoat, virut nguyén ven chéng lai thir thach
khac loai voi thé phén 14p trén khu nudi Senecavirut A khéc loai. Téng s6 25 con lon
dugc st dung cho nghién ciru nay. Cac dong vat duogc ngiu nhién hoa vao trong hai
nhém diéu tri. Vao DO, mudi ba con lgn trong nhém SVA-Vx duge gay nhiém trong
co (intramuscularly - IM) bang vacxin Senecavirut A, da dugc bét hoat, virut nguyén
ven, trong khi muoi hai con lgn con lai trong nhom dung gia dugc nhén san phém dbi
ching. Vao D14, vacxin nhéc lai dugc dung trong co cho tAt ca cac con lon bang cach
str dung vat li€u thich hgp. Vao D35, tat ca cac con lon duoc thir thach b%mg téng thé
tich 12 5mL (2mL qua dudng miéng va 3mL ding trong mii) cua 8,36 log
TCID50/1iéu thé phan 1ap trén khu nudi Senecavirut A khac loai (san phim virut thu
hoach dugc). T4t ca cac con lon duge nhét 13n nhau trong mot chué)ng. Lon duoc
gidm sat hing ngay vé strc khoe tong quat tir DO dén D33. Tir D34 dén D49, lon dugc
giam sat hing ngay vé cac ddu hiéu 14m sang lién quan dén su nhiém SVA. Mau va
nhiét do truc trang dugc 14y mot cach dinh ky trong toan bd nghién ctru. T4t ca cac
dong vt dugc md tir thi vao D49 (14 ngay sau thir thach). Xem bang 8 vé tém tét thiét
ké thir nghiém.

Bang 8. Thiét ké nghién ctru

Thir thach (D35) Ngung
Nhém |n | Chudng | Vacxin (DO, D14) thir
nghiém
SVA- Vacxin Sepecavirut A, lidu 8,36 7 log
Vx 13 | 316 da dugc bat hoat, virut | TCID50/5ml; thé phan
nguyén ven lap trén khu nuoi D49
. Senecavirut A khac loai
Gia 12 1316 | Giaduge (sin phim virut thu
duoc
hoach dugc)

Xem bang 9 dudi day vé tom tit cong thiic bao ché vacxin va san pham db6i
chtrng. Moi trudng nudi ciy thuong quy va Mycoplasma sp. PCR dugc thuc hién trén
nguyén liéu vacxin; khong c6 su sinh trudng (ki khi hodc hiéu khi trén thach mau)
hodc sy nhiém ADN mycoplasma dugc phat hién. Cac vacxin dugc dung vao DO,
trong co vao bén phai cua cd, & gitta ciia gbc tai va mom vai, bang céach st dung kim
tiém va bom tiém vo tring c6 kich ¢& thich hop. Vao D14, vacxin dugc dung vao
cing vi tri nhu dugc mo ta trén ddy nhung vao bén trai cua cd. T4t ca cac nhém dugc
nh4n lidu 2 ml.
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Bang 9. Vacxin va d6i chung

Nhom

PDiéu tri

SVA-Vx

Senecavirut A; pre-MSV; dugc loc qua mang 0,2pm; hiéu gia trude bét
hoat = 7,71 log TCIDso/ml; dugc bat hoat br?mg 10mM BEI + 0,2%
formaldehyt; dugc trung hoa bang natri bisulfit va natri thiosulfat; dugc
bd sung ta chat bang 12,5% Emulsigen D; Lot#3423-022.

Gia dugc

Mdi truong bi nhiém gia; duge bat hoat bang 10mM BEI + 0,2%
formaldehyt; dugc trung hoa bang natri bisulfit va natri thiosulfat; dugc
bd sung ta chat bang 12,5% Emulsigen D; Lot#3423-023.

Dua trén cic bao cdo tir cac truong hop trén khu nudi va céc tai liéu cong bd

trudc day, cac dong vat duge giam sat vé su que quat, cac ton thuong mong, va sy €6

mat cta cc mun nude. Néu dong vat c6 su bét thudong 1am sang bat ky trong toan bd
nghién ciru, né duge coi 12 bi anh huéng. Bang 10 bao cao tan sut clia cac dong vat bi
anh huéng theo nhém. Ugc lugng phén doan phong ngira 0,322 (0,004, 0,539; CI
95%) cho thiy viéc ching nglra lam giam s6 luong dong vat bi anh hudng. Phén tich
phéan doan dugc giam ciing dugc thuc hién trén ) ngay dong vat biéu hién ddu hiéu
lam sang bét thuomg. Uéc luong phan doan duge giam la 0,710 (0,333, 0,935; CI
95%) cho thiy viéc chung ngira lam giam s6 ngay dong vat dugce coi 1a bi anh hudng. -

Bang 10. Sy phan bd tan sudt sy co mét/véng mat cla cac d4u hiéu 1am sang theo
nhom trong pha thir thach

Bi anh huwéng?*
Nhom Khong Co

N (% |N % |n
SVA-Vx 4 31 |9 69 13

Gia dwgec |0 0 |11 100 (117

*Bi anh hudng = dau hiéu 1am sang dwgc quan sat it nhat mot 1an trong sudt
nghién ctru
™Pong vat #648 duoc loai trir khoi phan tich

Nhiét do truc trang dugc 1y trong giai doan thir thach; nhiét do truc trang trung
binh binh phwong t6i thiéu theo ngay nghién ctru va nhom dugc thé hién trén Fig. 12.
Su ching ngira din dén nhiét do thdp hon mot cach dang ké & D40 va 42.

Cac mau huyét thanh tir DO, 14, 35, va 49 dugc danh gia bang thir nghiém
trung hoa virut. Trung binh nhan hiéu gia theo nhom va ngay nghién ctru dugc thé
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hién trong bang 11. Sau hai lidu vacxin, 13/13 (100%) dong vat c6 hiéu gia trung hoa
16n hon 400. :
Bang 11. Cac s6 lidu théng ké tom tit dbi v4i cac hiéu gid trung hoa virut theo ngay

nghién ctru va nhém. Cac tri s <40 dwoc bao cdo 1a 20; céc tri s& >2560 dugc thiét
dat dén 2560.

Ngay Trung binh % dong vat
nghién nhan dwong tinh
Nhom ciru n Min Max |(>40)
0 13 120,00 20 {20 10,00
14 13 (68,17 20 160 69,23
SVA-Vx
35 13 440,64 80 1280 100,00
49 13 640,76 80 2560 100,00
0 12 (20,00 20 120 0,00
14 12 120,00 20 ({20 0,00
Gia duogc
35 12 |21,19 20 140 0,00
49 11 |2256,9 640 |2560 100,00

Su ¢6 mit ciia ARN virut trong huyét thanh dugc phét hién bang thir nghiém
gRT-PCR. Fig. 13 thé hién cac luong trung vi nhém (logio ban sao hé gen/ml) cia
SVA ARN trong huyét thanh. SVA ARN khong duge phat hién ¢ cac dong vat duge
ching ngra ¢ thoi diém bat ky trong sudt nghién ciru. Khi so sanh, virut huyét dugc
phat hién trong nhém dung gia dugc tir D36 dén D42.

K&t lun, sy ching ngira béng hai liéu vacxin Senecavirut A, da dugc bat hoat,
virut nguyén ven, dan dén su giam hoan toan cta virut huyét, mirc giam c6 y nghia
théng ké vé& cac ddu hiéu 1am sang (PF= 0,322; CI 95% = 0,004, 0,539), va 16n hon
bdn 14n hiéu gia trung hoa virut & 13/13 dong vat dugc chiung ngira trude thu thach.

TAt ca cac ché phém va cac phuong phap dugce boc 16 va duogc yéu cAu bao ho -
trong ban mo ta nay co thé dwoc tao ra va dugc thuc hién ma khong can thir nghiém
bt thuong khi xem xét sdng ché. Trong khi cic ché phim va cac phuong phap cua
sang ché da duge md ta theo cac phwong 4n duge u tién, s& hién nhién ddi voi nguoi
c¢6 hiéu biét trung binh trong linh vuc nay la cac bién dbi c6 thé dugc ap dung cho cic
ché phdm va cac phuong phéap ndy va theo cac budce hoac theo trinh ty cac bude cua
phuong phap dugc mo ta trong ban md ta nay ma khong vuot qua khai niém, y tuong
va pham vi clia sang ché. Cu thé hon, s& hién nhién ring cac chit nhat dinh ma c6 lién
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quan ca v& mit hoa hoc va v& mat sinh 1y hoc ¢6 thé duoc thay thé cho cac chét dugc
mo ta trong ban mo ta nay trong khi s& dat dugc cac két qua giéng nhau hodc tuong tu
nhau. Tt ca c4c thay thé va cac cai bién tuong ty nhur vay hién nhién d6i v6i ngudi c6
hiéu biét trung binh trong linh vuc nay 1a duge cho rang thudc y tuéng, pham vi va
khai niém cta sang ché nhu dugce xac dinh boi yéu cau bao ho sau.
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YEU CAU BAO HO

]. Axit nucleic ctia virut b4t hoat héa hoc bao gém polynucleotit, bd thé cia
polynucleotit, hodc dang tuwong dwong ADN cla polynucleotit hodc bd thé
polynucleotit, trong d6 polynucleotit nay: (i) bao gém mirc do ddng nhét trinh tur 99%
50 v6i SEQ ID NO: 1; (ii) bao gdm mirc d dong nhit trinh tu 95% so véi SEQ ID
NO: 2; va/hodc (iii) ma hoa polypeptit ¢6 trinh tu axit amin néu trong SEQ ID NO: 3,
trong do virut bat hoat héa hoc duoc 1am bat hoat v& mat hoéa hoc béng cach xu ly
bing chét 1am bét hoat héa hoc ma bao gbm hop chit duge chon tir nhom bao gbm:
etylenimin nhi phan (BED), formaldehyt, etylenimin, axetyletylenimin va cac hén hop
cia ching.

2. Axit nucleic theo diém 1, trong d6 virut 1a Senecavirut A (SVA).

3. Axit nucleic theo diém 2, trong d6 SVA c6 thé gay nhiém lon c6 it nhit mot dau
hiéu 14m sang phat sinh tir sy nhiém SVA dugc chon tir: bénh mun nuéc, xuat huyét
givong mong, que dot ngdt/cap tinh véi chimg d6 va sung & hodc xung quanh dai
vanh, loét dai vanh va troc vay mong, bo an, ngu lim, chan an, va s6t.

4. SVA bao gdm axit nucleic theo diém 1, trong d6 axit nucleic 1a axit ribonucleic va
trong d6 SVA dugc lam bét hoat v& mat hoa hoc bang cach xt 1y bang chit 1am bét
hoat héa hoc ma bao gébm hop chét dugc chon tir nhém bao gdm, etylenimin nhi phan
(BEI), formaldehyt, etylenimin, axetyletylenimin va cac hoén hop cta ching.

5. Axit nucleic ctia Senecavirut A (SVA) bat hoat hoa hoc bao gbém polynucleotit, bd
thé cia polynucleotit, hodc dang twong duong ADN ciia polynucleotit hodc bb thé
polynucleotit, trong d6 polynucleotit nay: (i) bao gbém muc do ddng nhat trinh tr 99%
so véi SEQ ID NO: 1; (ii) bao gdm mirc do ddng nhat trinh tw 95% so véi SEQ ID
NO: 2; va/hoic (iii) ma hoa polypeptit ¢6 trinh ty axit amin néu trong SEQ ID NO: 3,
trong d6 SVA bat hoat hoa hoc dugc 1am bat hoat v& mat héa hoc bang cach xit 1y
bing chét 1am bét hoat hoa hoc ma bao gbm hop chat duge chon tr nhém bao gbm:
etylenimin nhi phan (BED), formaldehyt, etylenimin, axetyletylenimin va cac hdn hop
cua chung.

6. Vecto bao gém axit nucleic cia virut tai td hop hoac bat hoat hoa hoc bao gém
polynucleotit, bd thé cua polynucleotit, hodc dang twong dwong ADN cua
polynucleotit hodc bd thé polynucleotit, trong d6 polynucleotit nay: (i) bao gdm mirc
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d6 ddng nhat trinh tr 99% so véi SEQ ID NO: 1; (ii) bao gdm mirc d§ dong nhat trinh
tu 95% so v6i SEQ ID NO: 2; va/hodc (iii) méa hoéa polypeptit ¢6 trinh ty axit amin néu
trong SEQ ID NO: 3.

7. Té bao chii phan 1ap chira vecto theo diém 6.

8. Polypeptit cua virut bét hoat hoa hoc bao gdm trinh ty axit amin ma: (i) dugc ma
héa boi polynucleotit bao gdm mirc do ddng nhat trinh tr 99% so v6i SEQ ID NO: 1
va/hoic mitc do ddng nhét trinh tw 95% so v6i SEQ ID NO:2; (ii) ¢6 trinh tyr axit amin
néu trong SEQ ID NO: 3; (iii) trong tmg v&i polypeptit P1-2A-P3 va duge mé hoa boi
polynucleotit bao gbém mirc do ddng nhét trinh tw 90% so véi SEQ ID NO: 18, 20, 22,
24, 32, va/hoic 33; va/hodc (iv) c6 mirc do ddng nhat trinh tu it nhat 90% so v6i SEQ
ID NO: 19, 21, 23, 25, 27, va/hodc 29, trong d6 virut bit hoat héa hoc duge lam bat
hoat v& mit hoa hoc béng cach xu ly béng chit 1am bat hoat hoa hoc ma bao gém hop
chit dugc chon tr nhom bao gdém: etylenimin nhi phan (BED), formaldehyt,
etylenimin, axetyletylenimin va cac hon hop ctia ching.

9. Ché pham sinh mién dich chtra axit nucleic theo dim 1 va chit mang va/hoic ta
dugc dugce dung.

10. Vacxin chira axit nucleic ctia virut bat hoat hoa hoc bao gdm polynucleotit, b thé
ciia polynucleotit, hodc dang twong duong ADN cua polynucleotit hodc bd thé
polynucleotit, trong d6 polynucleotit nay: (i) bao gém muc do dong nhét trinh tur 99%
s0 v6i SEQ ID NO: 1; (ii) bao gdm mirc d6 dong nhat trinh tw 95% so véi SEQ ID
NO: 2; va/hoic (iii) ma héa polypeptit c6 trinh ty axit amin néu trong SEQ ID NO: 3
va chat mang, ta dugc, va’hodc ta chit duoc dung, trong do6 virut bat hoat hoa hoc
dugc lam bét hoat v& mat hoa hoc bé‘mg cach xu ly béng chit 1am bit hoat héa hoc ma
bao gdm hop chit duoc chon tir nhém bao gdm: etylenimin nhi phan (BED),
formaldehyt, etylenimin, axetyletylenimin va cac hén hop cua ching.

11. Kit dé ching ngira lon chéng lai SVA, bao gbm: vacxin theo diém 10; va thiét bi
phén phdi c6 kha nang ding vacxin tai td hop hoidc vacxin chét cho lon.

12. Ché pham sinh mién dich chira polypeptit theo diém 8 va chit mang va/hoic ta
duoc dugc dung.
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13. Vacxin chira polypeptit theo diém 8 va chit mang, t4 duoc, va/hoic ta chét duoc
dung.

14. Ché phim sinh mién dich theo diém 9 trong d6 virut 1a Senecavirut A (SVA) va
axit nucleic 1a axit ribonucleic.

15. Ché pham sinh mién dich theo diém 14 trong d6 SVA dugc lam bét hoat vé mat
hoéa hoc.

16. Vacxin theo diém 10 trong d6 virut 1a Senecavirut A (SVA) va axit nucleic 1a axit
ribonucleic.

17. Vacxin theo diém 16 trong d6 SVA duoc lam bét hoat v& mit hoa hoc.
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FIG. 6

BaculoFBU/SVVP13C
BaculoFBU/SVVP13C VP3/VP1
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FIG. 8
BaculoFBU/SVVP13CD
VV VPl wSYV VP2
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cuucgcugac

guucgacuga

agucggaaca
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augcagaacu

acaaaaguca

acucauuuag

uaccaaauuc

aauguucaga

uucaauuacu

ucaggcgccg

ggaaucuuga

gccgaucgag

gguguguugu

gaucaaccca

uggacaaaag

ucuagacagg

augaagugcg

cuucuuguug

agcuuacagg

aaaaacaugc

cccCaauuuua

accucuaccu

gaucuggacu
gccaacaagg
cgcaaauucg
gaagccaugc
auguuggcuc
uauggugccg
ccuggauagc

gaaaagggga

cavirut

cucauuuuuc
agaucguuga
agauacugaa
gcgccgcecaa
caaccucaaa
acgcaaacac
gacccgggaa
acccucuugg
ucauaacgca
gugccuacgu
ccaccacuuu
cuguaaaaac
gaggccucaa
gguggcaggu
ccauggucce
agcugaauga
cuuuucaguc
uuaaccccua

cgguagacau
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ucaaugaggu

guucugucuu

uccaaaacaa

ucuccuacuu

aacauucugg

uaccgaguca

cuaacgcgcu

a

uuucgauaca

acaccccaga

ccuacagggu

acaacaacuu

gaaugauuuu

uuaccagaau

cucccggggce

cuaccucaaa

aacggcggge

ugaagacccg

uacugccauc

cuucucuuuu

¢ggaggggcc

gcagguucaa

Cgaaaccacc

agagcagugg

ucuuggcaca

ucaaguaaca

aagugucccg

ggcgeggege
cccuccgacu
ugacggcuua
caaaccagga
aaaagaagaa
cgaguaccug

ucggugcugce

gccucuggca
ucggugaaca
gaaauugaaa
ggacuggaca
gauucccgcg
ucaguagacu
ggauuagcgg
gaucacaaua
aacacugcca
accaaaucug
gacagguggu
caggccguuc
uucacggcca
ugcaauuuga
cuugauguca
guggaaaugu
uacuaucggc
gucuucccac

uacaucgggqg
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gcugccaaac

uccucucucu

uauaaaccag

acacuacucg

uacgauagau

caggcaagau

cggcgauucu

ccuuugaaga

augguguuua

uuuuaaaguc

ucguauacga

gcaauaaugg

ucucgaccuc

gucuccucac

ccgaagaaau

uUaaacacgca

acccuccguc

acacuggacg

cgcucccugg

cccuacauag

cgcaauucca

aaccugacgg

cugacgacua

ccccuaacug

acCaaauucu

agacuccuac

ugggguauaa

ccgaugcugu

uuauggauuu

agaagcugca

ugaugcaccc

ggagggccuu

gggagaaccc

cguaaccgga

cgauucgucc

uuucaacgaa

acuacagggu

uaacaugacc

cucgucggcg

aaauuucagu

ggaaaacucu

aucaucacug

cagcagcaca

ccucaauucu

agccuuccug

acauuucuua

ccaaggugcu

caaggcaaag

ccggaccggg

gacuuggggc

gaacgcgaga

acaauccuca

6840

6900

6960

7020

7080

7140

7200

7221

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



gagacacaga

ggagccacaa

gggcuucgua

cccagagaaa

gggaaugugc

cuggcccgua

gacgcauaug

uucccgauca

aacuucgcca

gcaagaggga

ucugaagcua

uuugucaucc

guuuauucug

gacugcccac

cgucucccug

gggguuauug

ucuaaccaua

guacuggaga

gacgaugguu

cguuucggcce

uucaauuuuu

gucucacugg

caggcuucua

ccccgcecgcecuu

ucuuccgugce

cugccggcuc

aaaagcaccg

ugccccagea

gucgagacca

aacgaucuag

acuccuggac

cugacccaga

accguuucaa

auucgcuuau

guaccccucc

uacccacucu

ugcccuacgu

cccuuucaga

acuaccgggg

aauuccugcu

ugcagugcac

ccuacaucuc

cugaugguug

agagucccug

uugauuguaa

aggcagguaa

Cuaaugucaa

aggacgccgu

acuuuugucu

uguacgucaa

acaguuuggc

agccagauuu

gcuuugucua

ucaccagcaa

uucccgugcg

augcugacug

cuguaaagca

ugcuucccuu

acccuggccce

ucacucuggc
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ccuccuuguu

aauuacauuu

gaccgggacg

guuucucuca

cgucaauuac

cauggcguuu

ugccguuccu

uccugucuac

guguauccaa

cucguauucu

auacucuauu

gcccagugau

guuuagcuug

uauucucuuu

uccuuccuac

cacugacacc

auuccuguuu

cuucccccgu

ucuaacaccc

cccgucugac

cuguuucacu

ggaguucgcc

cgaccaacug

ggguggaaag

cugggggggc

ggggaccauu

cguggcggug

ucgcagcuac

ugcuucugac

cucucucugg

auggugcuug
ucuguaaggc
gacgaggaac
accaucccug
cuccccggug
gggcgggcgu
gcccaguucg
cagaacaccc
aucacucuga
cccccaaaug
ugggauauag
uaccgugaaa
cacaagcuga
uucgccucug
guguuccacu
gauuucucug
gaccgaucuc
ccuuucccca
cgcccaacag
aguggcguuc
uacuuuagau
gugggguggu
cauguacccu
guaucuuucg
gccuccaagc
uacgccuuua
uacguucggu
aagcagaaga
aacccgaucu

aagaugguac
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ucccccugga

Cuacaagucc

aggggcccau

acgacacugu

aaauaaccga

cugaacccga

acgacaagcc

ugguaggcgc

cauuuugugg

gagcacaacc

gcuugaacuc

cucgggcuau

CCaaaauuac

cuggugagga

ccaccgacaa

gugaacuggc

gacuacugaa

cagcaacagg

ucgcuucccyg

ucgcuaacac

cagaccuuga

uccccucugg

accacuuuac

ugcucccuug

uuucuucugc

ucccccgucce

acaagaacgc

ugcugaugca

uggaguuucu

acucuguuca

cuacaaggag

cuacuucaau

ucccacagca

cccugcuuac

ccucuuacaa

gccugccuca

ucucaucucc

caucaguucg

acccaugaug

acagacccuu

uaguuggacc

uaccaacuca

ucuaccaccu

uuacacccuc

cgccgagacu

ggcuccuggc

uguaauuaag

ugcacagcag

acccgccacu

uucacuggau

agucacggug

cagugaguac

ugggcgcacu

gaacucuguc

cacgcggggu

caacgagaag

gcgugccugyg

aucaggcgac

ugaagcggaa

acagaccugg

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940



agaaaguaug

ggcuccaucg

cugcauuuuc

ugcucuaguu

cccuccguga

aaagacugga

aaagaggugg

caguaccagc

gccgguuccyg

cuugcccuaa

aagcagagcu

ugcggcaaaa

ucacagagug

uuuguaaccu

ugucagaugg

cgucccuuca

accauugcug

ucugaggccu

gccccceccecca

aaaaaugguc

cgggccaagce

aacgacgaca

gaggcgcuug

aagcuagguc

uacaaguacu

aaagugccua

gcgcucucuc

gcuaagaaag

caguccgcuc

cccuccugga

acgguucauu

ugaagaacga

ccuuggccgce

ucucucgagg

ucuuuacugu

agucgaaauu

acCaaauagc

uugacuggcu

uggagaugaa

ggcccccucu

cacugggaaa

ccgcccaacg

gcuuggccuc

uguauucucu

ugauggacga

ugucgaccgc

ccuccaaucu

acccuucugce

acaagaagca

uuuauccuuu

aucaaagcuu

aacaaggugc

ccceccgucga

ucgaccucgc

uugcccuagce

ucucuggcuc

ggagcgagaa

uuauggaaau

uggucguccc

uucuuguggc

ccagcuucac

uuacucacca
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caauuuuugg

cacgcuaucu

gcucaauuac

agaaccgccu

ccgaaagcug

cgccggcuug

ccaggccugg

gaagcucggg

uggugacgac

gacuaauuug

agucgaaccc

cacguugauu

uccuccggac

ucugggacaa

ccaauuucuu

uaucauugca

agucucucgg

cacgcggcug

ugcugcccau

caaucuccug

ccgaaauaug

cgaggcguug

uccagaugcc

ugcggucacu

ugauacagac

ugcuuaugac

gcaacagccc

cauuaccuuc

cggccggacce

aauccguggu

uggucuuccc

cccaacuugce
aaccaagcuu
acagauuuuu
ccuccaccag
uuuaagaugc
aagaauuucc
aucaauaaag
cccguggcuu
cagauugaau
gcccaaaguc
guuguggugg
gcccaggcug
ccagacuucu
aacccggaug
cccaacaugg
acuacaaacc
cguaucaacu
aauuucgacc
gugcccuucg
gaguuggucg
cagacucugg
gguagaguuc
gacccgguug
ccugguuuga
caagaagaaa
ggcccaaaga
aacguggaca
augguuccca
uuccuaauca
gaggugcaca

acagaucuga
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ucagugagcu

cagugaaagc

acucuuuacu

Cugaaaaucu

aaggacccau

aauuuguucg

agaaagccag

uggcucauga

accuccagaa

ucaccacuau

uccucagagg

ugucuaagcg

ucgacggaua

ggcaagauuu

cggaccuugc

ucccucacuu

acgaccugac

uggcuuucag

uggacguggce

acucuauuug

uucuacagag

ucacccccgce

gccgcuuagce

uaaucuuggc

cagaaaguga

aaaacuccaa

ugggcuuuga

acagaccuuc

augagcauac

cucgugauga

ugaugguacg

agugggggaa
ucucuugggce
gauagagaaa
gaugaccaag
ggacacaguc
ugaccuaguc
cccuguccuc
ugccuucaug
ccucaaaucu
gaucaacgcc
caagccggga
ucucuacggc
uaaaggacag
cuccaccuuu
agagaagggg
uagcccuguc
ucuagaagua
acgcacugac
ugugcgcuuc
ugcagacauu
cccuaacgag
ugcggucgac
uauucucgcc
agugggacuc
ggagccugcu
gcccccugga
ggcugcaguu
cggacuuaca
augguccaac
gcccuuccaa

ucucggaccg

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800



ggcaacucuu

ucccgugugg

ggguuuguug

gugacgacuu

cgcaucauug

aaauuaggac

cugaugacug

aagacgaccg

gaucccagac

aacgucccuu

uucuccuuuu

ccuggacuag

cuucgacgua

cagauccaga

gaugaaauca

ucccuggcgce

ucccauccug

gucauagggg

gacucuucac

aaugguuuca

uacggcgagc

cugcugaaca

gaauuugaau

gauuaugauc

acuccugcca

Cuaaaacgca

aauuuggaag

guuucuaugu

gcugacuaug

gacuga

ucccuaacaa

uuggcguuuc

acuccaucac

acaagggaug

gcaugcauuc

ugaucaaagc

agcuagagcc

cacacgcggu

ugaacaagga

aucaaccucc

ugggaaaaga

acccuaugga

cugaucucgu

aauucuuaga

gacccucaga

acugcauugu

gcuuucuccu

cucagcucga

acggcacugg

gcccugcgeu

gucgcaucaa

cagugcucaa

augacauggu

uggacuucaa

acaaggguuc

aauucgucca

ccaugcucuc

uggcucaaca

gugccguacc
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ucuagauaag

ggcuaguuac

cucugaccaa

gugcgguucg

ugcuggugcc

CCuuaaacac

uggagucacc

guacaaaccg

uguugaccua

uuuguucuac

caaugacauu

uccccacaca

cgauuuugcg

cggugacuac

gaagguccgg

gggcagaaug

uggcuccgcu

gggaagaaag

cuccuucgag

gggaccguau

gauuaccgga

Caaugugauc

ugauaucauc

ugagguggceg

ugucuucccu

aaacaaugac

cuacuucaaa

uucuggaaaa

gagucacgag

uuuggacuug
gguaacuucu
ggaaccuaug
gcccuggucu
gcugguaucg
cucggugagc
guacauguac
gaguuugaac
gaugagguaa
acauacaugu
cugaccguca
gcuccggguu
aacggcacgg
ucugaucaug
gcgggaaaaa
cugcuugggc
aucgggucug
aacacguaug
gcucucaucu
cucagauccc
ggccuccccu
aucaggacug
gccuacggug
cggcgcgeug
ccgacuuccu
ggcuuauaua
ccaggaacac
gaagaauacg

uaccugcagg
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accagaugcc

ucuucucugg

Cgagacuuuu

gugaggccgg

gcgcegggac

cucuggcuac

cccgaaaauc

cugcuguguu

uuuggucuaa

cagaguacgc

aagaagcaau

ugcccuacgc

uagacccggc

ucuuccaaac

cccgcauugu

gcuuugccgce

acccugaugu

acguggacua

cucacuuuuu

uggcugucuc

cugguugugc

cucuggcauu

acgaccuucu

ccaaacuggg

cucucuccga

aaccaguuau

uacucgagaa

auagauugau

caagauggag

ggcacguaac

gaacuuccuc

cagguacagg

ugguguccga

uuacaucuca

aaugcaagga

uaaauugaga

gucaaaauuu

acacaccgcc

ucaucggguu

ccugggcauc

cauuagcggc

acuggccaug

uuuucugaaa

cgaugugccc

Caaguuucaa

cuucuggacc

cagugccuuu

caccguggac

ggugcacgcu

cgcgaccagce

gaccuacaag

gguugguacg

guauaagaug

ugcuguuuuu

ggauuuaaag

gcugcaaucu

gcaccccuuc

ggccuuguuc

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6546
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3
2
P
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3

Met Gln Asn

1

Asp

Asn
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Asn
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Pro

145
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Gln
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Val

Asn

Gly

50

Ala

Val

Asn

Phe

Gly

130

Leu

Asp

Ser
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Ile

Thr

Gly

35

Glu

Lys

Gln

Met

Ser

115

Gly

Gly

Arg

Ser

Pro

195

Asp

Ser

Gly

Val

Ile

Gln

Thr

Thr

100

Thr

Leu

Tyr

Val

Leu

180

Pro

Arg
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Thr

Tyr

Glu

Gln

Thr

85

Phe

Ser

Ala

Leu

Ile
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Gly

Ser

Trp

Phe

Lys

Asp

Ile

Leu

70

Ser

Asn

Ser

Gly

Lys

150

Thr

Val

Ser

Tyr

Ser

Val

Ser

Leu

55

Gly

Lys

Tyr

Ser

Leu

135

Asp

Gln

Leu

Ser

Thr

Phe

Lys

Ser

40

Lys

Leu

Asn

Tyr

Ala

120

Leu

His

Thr

Cys

Thr
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Gly
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Asp

Ile

25

Thr

Ser

Asp

Asp

Ala

105

Ser

Thr

Asn

Ala

Ala

185

Asp

Arg

Thr
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Val

His

Phe

Ile

Phe

90

Asn

Gly

Asn

Thr

Gly

170

Tyr

Gln

Leu

Ala

Glu

Leu

Asn

Val

75

Asp

Thr

Ala

Phe

Glu

155

Asn

Val

Pro

Asn

Ser

His

Glu

Glu

60

Tyr

Ser

Tyr

Gly

Ser

140

Glu

Thr

Glu

Thr

Ser

Gly

Pro

Ile

45

Tyr

Glu

Arg

Gln

Pro

125

Gly

Met

Ala

Asp

Thr

205

Trp

Thr

Arg

30

Leu

Gln

Leu

Gly

Asn

110

Gly

Ile

Glu

Ile

Pro

190

Thr

Thr

Phe

15

Ser

Asn

Ile

Gln

Asn

95

Ser

Asn

Leu

Asn

Asn

175

Thr

Phe

Lys

Glu

Val

Leu

Arg

Gly

80

Asn

Val

Ser

Asn

Ser

160

Thr

Lys

Thr

Ala



Val

225

Ser

Arg

Leu

Thr

Leu

305

Lys

Trp

Pro

Val

Ser

385

Gly

Pro

Glu

Leu

210

Lys

Arg

His

Thr

Thr

290

Asn

Asn

Thr

His

Pro

370

Trp

Ala

Tyr

Gln

Ser
450

Thr

Gln

Phe

Gln

275

Leu

Glu

Met

Trp

Gln

355

Tyr

Thr

Thr

Phe

Gly

435

Thr

Phe

Gly

Leu

260

Phe

Asp

Glu

Pro

Gly

340

Ile

Ile

Leu

Thr

Asn

420

Pro

Ile

Ser

Gly

245

Met

His

Val

Gln

Phe

325

Pro

Leu

Gly

Leu

Asp

405

Gly

Ile

Pro

Phe

230

Leu

Lys

Gln

Lys

Trp

310

Gln

Asn

Asn

Glu

Val
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Pro

Leu

Pro

Asp

215

Gln

Asn

Cys

Gly

Pro

295

Val

Ser

Phe

Ala

Thr

375

Met

Glu

Arg

Thr

Asp
455

Ala

Gly

Gly

Ala

280

Asp

Glu

Leu

Ile

Arg

360

Pro

Val

Ile

Asn

Ala

440

Thr
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Val

Gly

Trp

265

Leu

Gly

Met

Gly

Asn

345

Thr

Thr

Leu

Thr

Arg

425

Pro

Val

Pro

Ala

250

Gln

Leu

Lys

Ser

Thr

330

Pro

Ser

Gln

Val

Phe

410

Phe

Arg

Pro
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Leu

235

Phe

Val

Val

Ala

Asp

315

Tyr

Tyr

Thr

Ser

Pro

395

Ser

Lys

Glu

Ala

220

Pro

Thr

Gln

Ala

Lys

300

Asp

Tyr

Gln

Ser

Ser

380

Leu

Val

Thr

Asn

Tyr
460

Gly

Ala

Val

Met

285

Ser

Tyr

Arg

Val

Val

365

Glu

Asp

Arg

Gly

Ser

445

Gly

Ala

Thr

Gln

270

Val

Leu

Arg

Pro

Thr

350

Asp

Thr

Tyr

Pro

Thr

430

Leu

Asn

Phe

Leu

255

Cys

Pro

Gln

Thr

Pro

335

Val

Ile

Gln

Lys

Thr

415

Asp

Met

Val

Leu

240

His

Asn

Glu

Glu

Gly

320

Asn

Phe

Ser

Asn

Glu

400

Ser

Glu

Phe

Arg



Thr

465

Leu

Glu

Phe
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Tyr

545
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Pro

Ile

Ser

Asp

625

Asp

Asp

His

Asp

Pro

Ala

Pro

Asp

Tyr

530

Arg
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Gly

Asp

610

Gly

Cys

Tyr

Ser

Thr
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Pro

Arg
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Asp

515

Gln

Gly
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Thr

Leu

595

Tyr

Trp

Pro

Thr

Thr

675
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Val

Ile

Ser

500

Lys

Asn

Cys

Lys

Leu

580

Asn

Arg

Phe

Gln

Leu

660

Asp

Phe

Asn

Pro

485

Asp

Pro

Thr

Ile

Phe

565

Ser

Ser

Glu

Ser

Ser

645

Arg

Asn

Ser

Tyr

470

Thr

Ala

Leu

Leu

Gln

550

Leu

Glu

Ser

Thr

Leu

630

Pro

Leu

Ala

Gly

Leu

Leu

Tyr

Ile

Val

535

Ile

Leu

Ala

Trp

Arg

615

His

Cys

Pro

Glu

Glu
695

Pro

Met

Val

Ser

520

Gly

Thr

Ser

Met

Thr

600

Ala

Lys

Ile

Val

Thr

680

Leu
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Gly

Ala

Pro

505

Phe

Ala

Leu

Tyr

Gln

585

Phe

Ile

Leu

Leu

Asp

665

Gly

Ala

Glu

Phe

490

Tyr

Pro

Ile

Thr

Ser

570

Cys

Val

Thr

Thr

Phe

650

Cys

Val

Ala
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Ile

475

Gly

Val

Ile

Ser

Phe

555

Pro

Thr

Ile

Asn

Lys

635

Phe

Asn

Ile

Pro

Thr

Arg

Ala

Thr

Ser

540

Cys

Pro

Tyr

Pro

Ser

620

Ile

Ala

Pro

Glu

Gly
700

Asp

Ala

Val

Leu

525

Asn

Gly

Asn

Ser

Tyr

605

Val

Thr

Ser

Ser

Ala

685

Ser

Leu

Ser

Pro

510

Ser

Phe

Pro

Gly

Ile

590

Ile

Tyr

Leu

Ala

Tyr

670

Gly

Asn

Leu

Glu

495

Ala

Asp

Ala

Met

Ala

575

Trp

Ser

Ser

Pro

Gly

655

Val

Asn

His

Gln

480

Pro

Gln

Pro

Asn

Met

560

Gln

Asp

Pro

Ala

Pro

640

Glu

Phe

Thr

Thr



Asn

705

Val

Gly

Thr

Ser

Ser

785

Val

Gly

Pro

Gly

Pro

865

Leu

Pro

Arg

Ser

Val

Leu

Ala

Val

Asp

770

Leu

Ser

Ser

Tyr

Lys

850

Val

Pro

Asn

Tyr

Tyr
930

Lys

Glu

Gln

Ala

755

Ser

Ala

Leu

Glu

His

835

Val

Arg

Ala

Glu

Lys

915

Lys

Phe

Lys

Gln

740

Ser

Gly

Cys

Glu

Tyr

820

Phe

Ser

Trp

His

Lys

900

Asn

Gln

Leu

Asp

725

Asp

Arg

Val

Phe

Pro

805

Gln

Thr

Phe

Gly

Ala

885

Lys

Ala

Lys

Phe

710

Ala

Asp

Pro

Leu

Thr

790

Asp

Ala

Gly

Val

Gly

870

Asp

Ser

Arg

Met

Asp

Val

Gly

Ala

Ala

775

Tyr

Leu

Ser

Arg

Leu

855

Ala

Trp

Thr

Ala

Leu
935

Arg

Phe

Tyr

Thr

760

Asn

Phe

Glu

Ser

Thr

840

Pro

Ser

Gly

Ala

Trp

920

Met

38134

Ser

Pro

Phe

745

Arg

Thr

Arg

Phe

Phe

825

Pro

Trp

Lys

Thr

Val

905

Cys

Gln

Arg

Arg

730

Cys

Phe

Ser

Ser

Ala

810

Val

Arg

Asn

Leu

Ile

890

Lys

Pro

Ser

-87-

Leu

715

Pro

Leu

Gly

Leu

Asp

795

Val

Tyr

Ala

Ser

Ser

875

Tyr

His

Ser

Gly

Leu

Phe

Leu

Leu

Asp

780

Leu

Gly

Asp

Phe

Val

860

Ser

Ala

Val

Met

Asp
940

Asn

Pro

Thr

Tyr

765

Phe

Glu

Trp

Gln

Thr

845

Ser

Ala

Phe

Ala

Leu

925

Val

Val

Thr

Pro

750

Val

Asn

Val

Phe

Leu

830

Ser

Ser

Thr

Ile

Val

910

Pro

Glu

Ile

Ala

735

Arg

Asn

Phe

Thr

Pro

815

His

Lys

Val

Arg

Pro

895

Tyr

Phe

Thr

Lys

720

Thr

Pro

Pro

Tyr

Val

800

Ser

Val

Gly

Leu

Gly

880

Arg

Val

Arg

Asn



38134

Pro Gly Pro Ala Ser Asp Asn Pro Ile Leu Glu Phe Leu Glu Ala Glu
945 950 955 960

Asn Asp Leu Val Thr Leu Ala Ser Leu Trp Lys Met Val His Ser Val
965 970 975

Gln Gln Thr Trp Arg Lys Tyr Val Lys Asn Asp Asn Phe Trp Pro Asn
980 985 990

Leu Leu Ser Glu Leu Val Gly Glu Gly Ser Ile Ala Leu Ala Ala Thr
995 1000 1005

Leu Ser Asn Gln Ala Ser Val Lys Ala Leu Leu Gly Leu His Phe
1010 1015 1020

Leu Ser Arg Gly Leu Asn Tyr Thr Asp Phe Tyr Ser Leu Leu Ile
1025 1030 1035

Glu Lys Cys Ser Ser Phe Phe Thr Val Glu Pro Pro Pro Pro Pro
1040 1045 1050

Ala Glu Asn Leu Met Thr Lys Pro Ser Val Lys Ser Lys Phe Arg
1055 1060 1065

Lys Leu Phe Lys Met Gln Gly Pro Met Asp Thr Val Lys Asp Trp
1070 1075 1080

Asn Gln Ile Ala Ala Gly Leu Lys Asn Phe Gln Phe Val Arg Asp
1085 1090 1095

Leu Val Lys Glu Val Val Asp Trp Leu Gln Ala Trp Ile Asn Lys
1100 1105 1110

Glu Lys Ala Ser Pro Val Leu Gln Tyr Gln Leu Glu Met Lys Lys
1115 1120 1125

Leu Gly Pro Val Ala Leu Ala His Asp Ala Phe Met Ala Gly Ser
1130 1135 1140

Gly Pro Pro Leu Gly Asp Asp Gln Ile Glu Tyr Leu Gln Asn Leu
1145 1150 1155

Lys Ser Leu Ala Leu Thr Leu Gly Lys Thr Asn Leu Ala Gln Ser
1160 1165 1170

Leu Thr Thr Met Ile Asn Ala Lys Gln Ser Ser Ala Gln Arg Val

-88-



Glu

Ser

Tyr

Phe

Gly

Val

Lys

Leu

Ser

Tyr

Thr

Val

Leu

Gln

Asn

1175

Pro
1190

Leu
1205

Gly
1220

Asp
1235

Gln
1250

Ser
1265

Gly
1280

Pro
1295

Arg
1310

Lys
1325

Asp
1340

Asp
1355

Leu
1370

Gln
1385

Glu
1400

Val

Ala

Ser

Gly

Asn

Thr

Arg

His

Arg

Lys

Ala

Val

Glu

Gly

Asn

Val

Ser

Gln

Tyr

Pro

Ala

Pro

Phe

Ile

His

Pro

Ala

Leu

Ala

Asp

Val

Thr

Ser

Lys

Asp

Gln

Phe

Ser

Asn

Thr

Pro

Val

Val

Arg

Asp

Val

Leu

Val

Gly

Gly

Phe

Thr

Pro

Tyr

Arg

Ile

Arg

Asp

Asn

Thr

1180

Leu
1195

Ile
1210

Tyr
1225

Gln
1240

Gln
1255

Leu
1270

Ser
1285

Val
1300

Asp
1315

Leu
1330

Tyr
1345

Phe
1360

Ser
1375

Met
1390

Pro
1405

38134

Arg

Ala

Ser

Phe

Asp

Pro

Asn

Thr

Leu

Asn

Pro

Lys

Ile

Gln

Val

Gly

Gln

Leu

Val

Phe

Asn

Leu

Ile

Thr

Phe

Phe

Asn

Cys

Thr

Asp

-89-

Lys

Ala

Pro

Thr

Ser

Met

Ile

Ala

Leu

Asp

Ala

Gly

Ala

Leu

Glu

Pro

Val

Pro

Leu

Thr

Ala

Ile

Asp

Glu

Leu

Ala

His

Asp

Val

Ala

1185

Gly
1200

Ser
1215

Asp
1230

Met
1245

Phe
1260

Asp
1275

Ala
1290

Pro
1305

Val
1320

Ala
1335

His
1350

Gln
1365

Ile
1380

Leu
1395

Leu
1410

Cys

Lys

Pro

Asp

Cys

Leu

Thr

Ser

Ser

Phe

Val

Ser

Arg

Gln

Gly

Gly

Arg

Asp

Asp

Gln

Ala

Thr

Ala

Glu

Arg

Pro

Phe

Ala

Ser

Arg

Lys

Leu

Phe

Leu

Met

Glu

Asn

Val

Ala

Arg

Phe

Asn

Lys

Pro

Val



Leu

Asp

Leu

Gly

Thr

Tyr

Leu

Ala

Asn

Arg

Thr

Phe

Met

Asp

Val

Thr
1415

Ala
1430

Ala
1445

Leu
1460

Glu
1475

Asp
1490

Met
1505

Val
1520

Arg
1535

Thr
1550

Ser
1565

Gln
1580

Met
1595

Lys
1610

Gly
1625

Pro

Asp

Leu

Tyr

Ser

Gly

Glu

Ala

Pro

Phe

Phe

Thr

Val

Phe

Val

Ala

Pro

Ala

Lys

Glu

Pro

Met

Lys

Ser

Leu

Thr

Val

Arg

Gly

Ser

Ala

Val

Ala

Tyr

Glu

Lys

Gln

Lys

Gly

Ile

Ile

His

Leu

Leu

Ala

Val

Gly

Val

Phe

Pro

Lys

Gln

Val

Leu

Asn

Arg

Phe

Gly

Asp

Ser

Asp
1420

Arg
1435

Thr
1450

Ser
1465

Ala
1480

Asn
1495

Pro
1510

Val
1525

Thr
1540

Glu
1555

Gly
1570

Thr
1585

Pro
1600

Gln
1615

Tyr
1630

38134

Glu

Leu

Pro

Gly

Lys

Ser

Asn

Val

Gln

His

Glu

His

Gly

Met

Gly

Ala

Ala

Gly

Ser

Val

Lys

Val

Pro

Ser

Thr

Val

His

Asn

Pro

Asn

-90-

Leu

Ile

Leu

Asp

Pro

Pro

Asp

Ile

Ala

Trp

His

Gly

Ser

Ala

Phe

Val

Leu

Ile

Thr

Arg

Pro

Met

Thr

Leu

Ser

Thr

Leu

Phe

Arg

Phe

Asp
1425

Ala
1440

Ile
1455

Asp
1470

Ser
1485

Gly
1500

Gly
1515

Phe
1530

Leu
1545

Asn
1560

Arg
1575

Pro
1590

Pro
1605

Asn
1620

Phe
1635

Leu

Lys

Leu

Gln

Glu

Ala

Phe

Met

Val

Pro

Asp

Thr

Asn

Ser

Ser

Ala

Leu

Ala

Glu

Asn

Leu

Glu

Val

Ala

Ser

Glu

Asp

Asn

Arg

Gly

Pro

Gly

Val

Glu

Ala

Ser

Ala

Pro

Gly

Trp

Pro

Leu

Leu

Val

Asn



Phe

Ala

Gly

Gly

Ile

Pro

Val

Ala

Lys

Ile

Phe

Leu

Gly

Leu

Phe

Leu
1640

Arg
1655

Ser
1670

Met
1685

Ser
1700

Leu
1715

Thr
1730

His
1745

Phe
1760

Trp
1775

Tyr
1790

Gly
1805

Ile
1820

Pro
1835

Ala
1850

Gly

Leu

Ala

His

Lys

Ala

Val

Ala

Asp

Ser

Thr

Lys

Pro

Tyr

Asn

Phe

Phe

Leu

Ser

Leu

Thr

His

Val

Pro

Lys

Tyr

Asp

Gly

Ala

Gly

Val

Arg

Val

Ala

Gly

Met

Val

Tyr

Arg

His

Met

Asn

Leu

Ile

Thr

Asp

Tyr

Cys

Gly

Leu

Gln

Pro

Lys

Leu

Thr

Ser

Asp

Asp

Ser

Val

Ser
1645

Arg
1660

Glu
1675

Ala
1690

Ile
1705

Gly
1720

Arg
1735

Pro
1750

Asn
1765

Ala
1780

Glu
1795

Ile
1810

Pro
1825

Gly
1840

Asp
1855

38134

Ile

Val

Ala

Ala

Lys

Leu

Lys

Glu

Lys

Asn

Tyr

Leu

Met

Leu

Pro

Thr

Thr

Gly

Gly

Ala

Met

Ser

Phe

Asp

Val

Ala

Thr

Asp

Arg

Ala

-01-

Ser

Thr

Gly

Ile

Leu

Thr

Lys

Glu

Val

Pro

His

Val

Pro

Arg

Leu

Asp

Tyr

Val

Gly

Lys

Glu

Leu

Pro

Asp

Tyr

Arg

Lys

His

Thr

Ala

Gln
1650

Lys
1665

Arg
1680

Ala
1695

His
1710

Leu
1725

Arg
1740

Ala
1755

Leu
1770

Gln
1785

Val
1800

Glu
1815

Thr
1830

Asp
1845

Met
1860

Gly

Gly

Arg

Gly

Leu

Glu

Lys

Val

Asp

Pro

Phe

Ala

Ala

Leu

Gln

Thr

Trp

Ile

Thr

Gly

Pro

Thr

Leu

Glu

Pro

Ser

Ile

Pro

Val

Ile

Tyr

Cys

Ile

Tyr

Glu

Gly

Thr

Ser

Val

Leu

Phe

Leu

Gly

Asp

Gln



Lys

Leu

Thr

Arg

Gly

Trp

Asp

Phe

Ser

His

Ser

Val

Tyr

Gly

Ala

Phe

Phe
1865

Lys
1880

Arg
1895

Met
1910

Phe
1925

Thr
1940

Val
1955

Glu
1970

Pro
1985

Ala
2000

Gly
2015

Ile
2030

Asp
2045

Thr
2060

Lys
2075

Pro

Leu

Asp

Ile

Leu

Leu

Val

Asp

Ala

Ala

Tyr

Cys

Ile

Met

Asp

Leu

Pro

Asp

Glu

Val

Leu

Leu

Ile

Tyr

Leu

Leu

Gly

Ala

Arg

Val

Tyr

Gly

Thr

Gly

Ile

Asp

Gly

Gly

Gly

Ser

Ile

Gly

Glu

Ala

Thr

Asp

Asp

Tyr

Ser

Asp

Arg

Val

Arg

Ser

Ala

Ala

Ser

Pro

Arg

Thr

Ala

Ile

Leu

Lys

Ser

Tyr
1870

Pro
1885

Pro
1900

Phe

1915

Ala
1930

Gln
1945

Phe
1960

His
1975

Tyr
1990

Arg
2005

Ser
2020

Leu
2035

Ile
2050

Asp
2065

Met
2080

Leu

38134

Ser

Ser

Ser

Ala

Ile

Leu

Asp

Phe

Leu

Ile

Leu

Ala

Ala

Phe

Thr

Ser

Asp

Glu

Leu

Ala

Gly

Glu

Ser

Phe

Arg

Lys

Leu

Leu

Tyr

Asn

Pro

Asp

-02-

His

Lys

Ala

Lys

Ser

Gly

Ser

Thr

Ser

Ile

Asn

Thr

Gly

Glu

Ala

Ala

Val

Val

His

Phe

Asp

Arg

His

Val

Leu

Thr

Thr

Tyr

Asp

Val

Asn

Val

Phe
1875

Arg
1890

Cys
1905

Gln
1920

Pro
1935

Lys
1950

Gly
1965

Asp
1980

Ala
1995

Gly
2010

Val
2025

Lys
2040

Asp
2055

Ala
2070

Lys
2085

Phe

Gln

Ala

Ile

Ser

Asp

Asn

Thr

Asn

Val

Gly

Leu

Glu

Leu

Arg

Gly

Leu

Thr

Gly

Val

His

Val

Thr

Gly

Gly

Ser

Leu

Asn

Phe

Leu

Arg

Ser

Lys

Phe

Lys

Gly

Pro

Phe

Tyr

Ser

Phe

Val

Pro

Asn

Glu

Val

Ala

Val

Arg



2090

Phe
2105

Lys

Leu Lys As

2120

Leu
2135

Leu

Gly Lys Gl

2150

Ala
2165

Gly

Phe
2180

Leu As

<210> 4

<211> 7300
<212> ARN
<213> Sene

<400> 4
uuugaaaugg

ccggcugugu

ugcggcucca

ugcuauuggu

gcacaaaaag

aagauugacu

gagauggcua

gagaggccuu

acaugguucu

gguggggcau

gugcuuugga

auacaaauau

uaaccggaac

auucgucceac

Val

Glu

Val

Gln Asn

n Leu Glu

Lys Leu

u Glu Tyr

Pro Ser

p

cavirut

ggggcugggc
uugcuagagg
auuccugcgu
guggucugcg
uguguuguaa
caagcgcgga
uccaccucgg
cuugcaacaa
ccccucucga
gaucccccua
uacugccuga
gcagaacucu
aaaagucaag

ucauuuagag

38134

2095

Asn Asp

2110

Ala Met

2125

Gln Ser

2140

Asp Arg

2155

Glu
2170

His

ccucaugccc

cacagaggag

cgccaaaggu

aguucuagcc

cuacaagacu

aagcgcugua

aucacugaac

gcuccgacac

cccaggacuu

gcauagcgag

uagggcgacg

cauuuuucuu

aucguugaau

auacugaacc

Gly

Leu

Val

Leu

Tyr

Leu Tyr

Ser Tyr

Ser Met

Met His

Leu Gln

aguccuuccu
caacauccaa
guuagcgcac
uacucguuuc
uagcccucgce
accacaugcu
uggagcucga
agaguccacg
cuuuuugaau
cuacagcggg
gccuagucgu
ucgauacagc
acccuagauc

uacaggguga

-03-

Lys

Phe

Leu

Pro

Ala

2100

Pro Val

2115

Lys Pro

2130

Ala
2145

Gln

Phe
2160

Ala

Arg
2175

Trp

uuccccuucce
ccugcucuug
ccaaacggcg
uccccuaucc
acgagaugug
guuagucccu
cccuccuuag
ugauugcuac
auccacggcu
aacuguagcu
gucgguucua
cucuggcacc
ggugaacaau

aauugaaauu

Met Asp

Gly Thr

His Ser

Asp Tyr

Arg Ala

gggggguaaa

uggggaacgg

caucuaccaa
acucacucac
cgauaaccgc
uuauggcugc
uaagggaacc
caccaugagu
cgauccagag
aggccuuagc
uagguagcac
uuugaagacg
gguguuuacg

uuaaggucuu

60

120

180

240

300

360

420

480

540

600

660

720

780

840



ucaaugaaua

uacaggguaa

acaugaccuu

cgucggcguc

auuucagugg

aaaacucugc

caucacuggg

gcagcacaga

ucaauucuug

ccuuccuguc

auuucuuaau

aaggugcucu

aggcaaagag

ggaccgggaa

cuuggggccc

acgcgagaac

aauccucaga

acaaggaggg

acuucaaugg

ccacagcacc

cugcuuacgg

ucuuacaacu

cugccucaga

ucaucuccuu

ucaguucaaa

cuaugauggc

agacccuuuc

guuggaccuu

ccaauucggu

uaccaccuga

acacccuccg

CCaaauucgc

uguucagaca

caauuacuac

aggcgccgga

aaucuugaac

ugaucgaguc

uguguugugu

ucaacccacc

gacaaaagcu

uagacaggga

gaagugcggg

ucuuguugcc

ccuacaggag

aaacaugccu

uaauuucauc

cucuaccucg

gacacagaac

agccacaacu

gcuucguaac

cagagaaaau

gaaugugcgu

ggcccguaua

cgcuuaugug

cccgaucacc

uuucgccaac

aagagggaaa

ugaagccaug

ugucaucccc

uuauucugcu

uugcccacag

ucuccccguu

38134

gccgccaaac

accucaaaga

gcaaacacuu

cccgggaacu

ccucuuggcu

auaacacaaa

gccuacguug

accacuuuua

guaaaaaccu

ggccucaaug

uggcaggugc

augguccccg

cugaaugaag

uuucagucuc

aaccccuauc

guagacauaa

uccuggaccc

gacccagaaa

cgcuacaaga

ucgcuuaugu

accccucccg

cccacucuca

cccuacguug

cuuucagauc

uaccgggggu

uuccuacucu

cagugcacau

uacaucucgc

gauggcuggu

agccccugua

gauuguaauc

aacaacuugg
augauuuuga
aucagaauuc

cceggggcgyg

accucaaaga
cggcgggcaa
aagacccgac
cugccaucga
ucucuuuuca
gaggggccuu
agguccaaug
aaaccacccu
agcagugggu
uuggcacaua
aaguaacagu
gugucccaua
uccucguuau
uuacauuuuc
ccgggacgga
uucucucgac
ucaauuaccu
uggcguuugg
ccguucccac
cugucuacca
guauccaaau
cguauucucc
auucuauuug
ccagugacua
uuagccugca
uucucuuuuu

cuucuuaugu

-94-

acuggacauc

uucccgcggce

aguagacuuc

auuagcgggu

ccacaauacc

cacugccaua

Caaaucugac

caggugguac

ggccgucccg

cacggcuacc

Caauuugaca

ugaugucaag

agaaaugucu

cuaucggccce

uuucccacac

caucggggag

ggugcuuguc

cguaaggccu

cgaggaacag

caucccugac

uccuggugaa

gcgggugccu

ccaguucgau

gaauacucug

cacucugaca

cccaaaugga

ggauauaggc

Cccgugaaacu

Caagcugacc

cgccucugcu

guuccacucc

guauaugaac

aauaauggua

ucgaccuccu

cuccucacaa

gaagaaaugg

aacacgcaau

ccuccgucca

acuggacgcc

cucccuggag

CcCuacCauagac

caauuccacc

cccgacggca

gacgauuacc

ccuaacugga

Caaauucuga

acuccuacac

ccccuggacu

acaaguccuu

gggcccauuc

gacacugucc

auaaccgacc

gaaccugaac

gacaagccuc

guaggcgcca

uuuuguggac

acacaaccac

uuaaacucua

cgggccauua

aaaauuacuc

ggugaggauu

accgacaacg

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



ccgagacugg

cuccuggcuc

uaauuaaggu

cacaacagga

ccgccacucg

cacuggauuu

ucacgguggu

gugaguacca

ggcgcacucc

acucugucuc

cgcggggucu

acgagaagaa

gugccuggug

caggcgacgu

aagcagaaaa

agaccuggag

ugggggaagg

ucuugggccu

uagagaaaug

ugaccaagcc

acaaagucaa

accuagucaa

cuguccucca

ccuucauggc

ucaaaucucu

ucaaugccaa

agccgggaug

ucuacggcuc

aaggacaguu

ccaccuuuug

gguuauugag

uaaccacacu

acuggagaag

cgaugguuac

uuucggccug

Ccaauuuuuac

cucacuggag

ggcuuccagc

ccgcgcuuuc

auccgugcuu

gccggcucau

aagcaccgcu

ccccagcaug

cgagaccaac

ugaucuaguc

aaaguaugug

cuccaucgcc

gcauuuucuc

cucuaguuuc

cuccgugaag

agacuggaac

agaggugguc

guaccaguug

cgguuccggg

ugcccuaaca

gcaaaguucc

cggcaagagc

acaaagugug

uguaaccuug

ucagauggug
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gcggguaaca

aaugucaagu

gacgccgucu

uuuugucuuc

uacgucaguc

agcuuggccu

ccagaucugg

uuugucuacg

gccagcaagg

cccgugcegcu

gcugacuggg

guaaagcaug

cuucccuuuc

ccaggcccug

acucuggccu

aagaacgaca

uuggccgcca

ucucgagggc

uuuacuguag

ucgaaauucc

caaauagccg

gacuggcucc

gagaugaaga

cccccucuua

cuggggaaga

gcccaacgag

uuggccucca

uauucucuuc

auggaugauu

ucgaccgccc

cugacaccga
uccuguuuga
ucccccgecce
uaacaccccg
cgucugacag
guuucacuua
aauucgcugu
accaacugca
gugggaaggu
gggggggcgc
ggacuauuua
uggccgugua
gcagcuacaa
cuucugacaa
cucucuggaa
auuuuuggcc
cgcugucuaa
ucaauuacac
aaccgccucc
gaaagcuguu
ccggcuugaa
aggccuggau
agcucgggcce
gugacgacca
cuaauuuggc
ucgaacccgu
cguugauugc
cuccggaccc
ugggacaaaa

aauuucuucc
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uuucucuggu

ccgaucucga

uuuccccaca

Ccccaacaguc

uggcguucuc

cuuuagauca

agggugguuc

uguacccuac

aucuuucgug

uuccaagcuu

cgccuuuauc

cguucgguac

gcagaagaug

cCccCaaucuug

gaugguacac

caauuuacuc

Cccaagcuuca

agacuuuuac

uccaccagcu

uaagaugcaa

gaauuuucaa

caacaaagag

cguggcuuug

gauugaauac

CCaaagucuc

uguggugguc

ccaggcugug

agacuucuuc

cccggauggg

caacauggcg

gaauuggcgg

uuacugaaug

gcaacuggua

gccucccgac

gccaacacuu

gaccuugaag

cccucuggca

cacuuuacug

cucccuugga

ucuucugcca

ccccgucccea

aagaacgcgc

cugaugcaau

gaauuucuug

ucuguucaac

agugaguuag

guaaaagcuc

ucuuuacuga

gaaaaucuga

ggacccaugg

uuuguucgug

aaagccagcc

gcucaugaug

cuccaaaacc

accacuauga

cucagaggca

uccaagcguc

gacggauaca

caagauuucu

gaccuugcag

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500



agaaggggcg

gcccugucac

uagaaguauc

gcacagacgc

ugcgcuucaa

cagacauucg

Cuaacgagaa

cggucgacga

uucuugccaa

ugggacucua

aaccugcuaa

ccccuggagce

cugcggucgc

gacuuacaca

gguccaaccc

cuuuccaaac

ucggaccggg

cacguaacuc

auuuccuugg

gguacagggu

guguccggcg

acaucucaaa

ugcaaggacu

aauugagaaa

Caaaauuuga

acacugccaa

aucggguuuu

ugggcauccc

uuagcggccu

uggccaugca

uucugaaaga

ccccuuuacc

cauugcugau

ugaggccuac

cccceccececcauu

aaauggccac

agccaagcaa

ugaugacacc

ggcgcuuguc

acuaggucuu

uagguacuuc

agcgccuagg

gcucucucuu

uaagaaagug

guccgcccuu

cuccuggacc

gguucauuuu

caacucuuuc

ccgugugguu

guuuguugac

gaccaccuac

caucauuggc

auuaggacug

gaugacugag

gacgaccgca

ucccagacug

cgucccuuau

cuccuuuuug

uggacuagac

ucgacguacu

aauccagaaa

ugaaaucaga
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uccaaucuua
ccuucugcgg
aaaaagcaca
uauccuuuug
cagagcuuca
caaggugccc
cccgucgacg
gaccucgcuc
gcucuagcug
ucuggcucug
agcgagaaug
auggaaaugc
gucgucccca
cuuguggccg
aguuucacaa
acucaccaug
ccuaacaauc

ggcguuucgg

uccaucaccu
aagggauggu
cugcauucug
aucaaagccc
cuagagccug
cacgcggugu
aacaaggaug
caaccuccuu
ggaaaagaca
ccuauggauc
gaucucgucg
uucuuagacyg

cccucagaga

ucauugcaac
ucucucgucg
cacggcugaa
cugcccaugu
aucuccuaga
gaaauaugca
aggcgcuggg
aagaggccga
cggucacccc
augcagacca
cuuaugacgg
aacagcccaa
uuacauucau
gccggaccuu
uccgugguga
guguucccac
uagacaaguu
cuaguuacgg
cugaacaagg
gcgguucggce
cuggugccgce
uuaaacaccu
gagucaccgu
acaaaccgga
uugaccuaga
uguucuacac
augacauucu
cccacacagc
auuuugugaa
gugacuacuc

agguccgagc
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uacaaaccuc
gaucaacuac
uuuugaccug
gccuuucgug
guuggucgac
gacucuaguu
uagaguucuc
uccgguugge
cggcuugaua
agaagaaacg
cccgaagaaa
cguggacaug
gguucccaac
ccuaauuaau
ggugcacacu
agaccugaug
uggacuugac
uaauuucuuc
aacuuaugca
ccuggucugu
ugguaucggc
cggugaaccu
gcauguaccc
guuugaaccu
ugagguaauu
auacauguca
gaccguuaaa
uccgggucug
cgguacggua
ugaucauguc

gggaaaaacc

ccccacuuca

gacuugacuc

gcuuucaggc

gacguggcug

ucuauuugug

cuacagagcc

acucccgcug

cgcuuggcua

aucuuggcag

gaaagugagg

aacucuaagc

ggcuuugagg

agaccuucug

gagcauacau

cgugaugagc

augguacguc

cagaugccgg

uucucuggga

agacuuuuua

gaggccggug

gccgggaccu

cuggcuacaa

cggaaaucua

gcuguguugu

uggucuaaac

gaguacgcuc

gaagcaaucc

cccuacgcca

gacgcagcac

uuccaaacuu

cgcauugucg

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360



augugcccuc

aguuucaauc

ucuggaccgu

gugccuuuga

ccguugacaa

ugcacgcuua

cgaccagccu

cuuacaagga

uugguacgga

auaagaugac

cuguuuuucu

auuuaaagaa

ugcaaucugu

gccccuucgce

ccuuguucga

acucagucgg
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uuugaaaugg

ccggcugugu

ugcggcucca

ugcuauuggu

gcacaaaaag

aagauugacu

gagauggcua

gagaggccuu

acaugguucu

gguggggcau

gugcuuugga

7286

ccuggcacac

ccaucccggc

cauaggggcu

cucuucacac

ugguuuuagce

cggcgagcgu

ucugaucaca

auuugaguau

uuaugaucug

uccugccaac

aaaacgcaaa

uuuggaagcc

uucuauguug

ugacuacggu

uugaccuaga

aacagaaaag

Senecavirut

ggggcugggc

uugcuagagg

auuccugcgu

guggucugeg

uguguuguaa

caagcgcgga

uccaccucgg

cuugcaacaa

ccccucucga

gaucccccua

uacugccuga
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ugcauugugg

uuucuucuug

cagcucgagg

ggcacuggcu

ccugcgcugg

cgcaucaaga

gugcucaaca

gacaugguug

gacuucaaug

aaggguuccg

uucguccaaa

augcucuccu

gcucaacauu

gccguaccga

uagcccaacg

ggaaaaaaaa

ccucaugccce

cacagaggag

cgccaaaggu

aguucuagcc

Cuacaagacu

aagcgcugua

aucacugaac

gcuccgacac

cccaggacuu

gcauagcgag

uagggcgacg

gcagaaugcu
guucugcuau
gaagaaagaa
ccuucgaggc
gaccguaucu
uuaccggagg
augugaucau
auaucaucgc
aaguggcgcg
ucuucccucc
acaaugacgg
acuucaaacc
cuggaaaaga
gucacgagua
cgcuucggug

aaaaaaaaaa

aguccuuccu
caacauccaa
guuagcgcac
uacucguuuc
uagcccucgce
accacaugcu
uggagcucga
agaguccacg
cuuuuugaau
cuacagcggg

gccuagucgu
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gcucgggcgu

cggguccgac

cacguacgac

ucucaucucu

cagaucccug

ccuucccucu

caggacugcu

cuacggugac

gcgcgcugcec

gacuuccucu

Ccuuauauaaa

aggaacacua

agaauaugau

ccugcaggca

ccgcecggega

uuccccuucc

ccugcucuug

ccaaacggcg

uccccuaucc

acgagaugug

guuagucccu

cccuccuuag

ugauugcuac

auccacggcu

aacuguagcu

gucgguucua

uucgccgceca
ccugaugucu
guggacuaca
cacuuuuuca
gcugucucgg
gguugugccyg
cuggcauuga
gaccuuuugg
aaacuggggu
cucuccgaug
ccaguuaugg
cucgagaagc
agauugaugc
agauggaggg

uucugggaga

gggggguaaa

uggggaacgg

caucuaccaa
acucacucac
cgauaaccgc
uuauggcugc
uaagggaacc
caccaugagu
cgauccagag
aggccuuagc

uagguagcac

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7300

60

120

180

240

300

360

420

480

540

600

660



auacaaauau

uaaccggaac

auucguccac

ucaaugaaua

uacaggguaa

acaugaccuu

cgucggcguc

auvuucagugg

aaaacucugc

caucacuggg

gcagcacaga

ucaauucuug

ccuuccuguc

auuucuuaau

aaggugcucu

aggcaaagag

ggaccgggaa

cuuggggccc

acgcgagaac

aauccucaga

acaaggaggg

acuucaaugg

ccacagcacc

cugcuuacgg

ucuuacaacu

cugccucaga

ucaucuccuu

ucaguucaaa

cuaugauggc

agacccuuuc

gcagaacucu

aaaagucaag

ucauuuagag

CCaaauucgc

uguucagaca

CcCaauuacuac

aggcgccgga

aaucuugaac

ugaucgaguc

uguguugugu

ucaacccacc

gacaaaagcu

uagacaggga

gaagugcggyg

ucuuguugcc

ccuacaggag

aaacaugccu

uaauuucauc

cucuaccucg

gacacagaac

agccacaacu

gcuucguaac

cagagaaaau

gaaugugcgu

ggcccguaua

cgcuuaugug

cccgaucacc

uuucgccaac

aagagggaaa

ugaagccaug
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cauuuuucuu

aucguugaau

auacugaacc

gccgccaaac

accucaaaga

gcaaacacuu

cccgggaacu

ccucuuggcu

auaacacaaa

gccuacguug

accacuuuua

guaaaaaccu

ggccucaaug

uggcaggugc

augguccccg

cugaaugaag

uuucagucuc

aaccccuauc

guagacauaa

uccuggaccc

gacccagaaa

cgcuacacga

ucgcuuaugu

accccucccg

cccacucuca

cccuacguug

cuuucagauc

uaccgggggu

uuccuacucu

cagugcacau

ucgauacagc
acccuagauc
uacaggguga
aacaacuugg
augauuuuga
aucagaauuc

cccggggcgg

accucaaaga
cggcgggeaa
aagacccgac
cugccaucga
ucucuuuuca
gaggggccuu
agguccaaug
aaaccacccu
agcagugggu
uuggcacaua
aaguaacagu
gugucccaua
uccucguuau
uuacauuuuc
ccgggacgga
uucucucgac
ucaauuaccu
uggcguuugyg
ccguucccac
cugucuacca
guauccaaau
cguauucucc

auucuauuug
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cucuggcacc

ggugaacaau

aauugaaauu

acuggacauc

uucccgeggce

aguagacuuc

auuagcgggu

ccacaauacc

cacugccaua

Caaaucugac

caggugguac

ggccgucccg

cacggcuacc

caauuugaca

ugaugucaag

agaaaugucu

cuaucggccc

uuucccacac

caucggggag

ggugcuuguc

cguaaggccu

cgaggaacag

caucccugac

uccuggugaa

gcgggugccu

ccaguucgau

gaauacucug

cacucugaca

CcCcCaaaugga

ggauauaggc

uuugaagacg

gguguuuacg

uuaaggucuu

guauaugaac

aauaauggua

ucgaccuccu

cuccucacaa

gaagaaaugg

aacacgcaau

ccuccgucca

acuggacgcc

cucccuggag

cuacauagac

caauuccacc

cccgacggcea

gacgauuacc

ccuaacugga

Caaauucuga

acuccuacac

ccccuggacu

acaaguccuu

gggcccauuc

gacacugucc

auaaccgacc

gaaccugaac

gacaagccuc

guaggcgcca

uuuuguggac

acacaaccac

Uuaaacucua

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

2220

2280

2340

2400

2460



guuggaccuu

ccaauucggu

uaccaccuga

acacccuccg

ccgagacugg

cuccuggcuc

uaauuaaggu

cacaacagga

ccgccacucg

cacuggauuu

ucacgguggu

gugaguacca

ggcgcacucc

acucugucuc

cgcggggucu

acgagaagaa

gugccuggug

caggcgacgu

aagcagaaaa

agaccuggag

ugggggaagg

ucuugggccu

uagagaaaug

ugaccaagcc

acaaagucaa

accuagucaa

cuguccucca

ccuucauggc

ucaaaucucu

ucaaugccaa

agccgggaug

ugucaucccc

uuauucugcu

uugcccacag

ucuccccguu

gguuauugag

uaaccacacu

acuggagaag

cgaugguuac

uuucggccug

Caauuuuuac

cucacuggag

ggcuuccagc

ccgcgceuuuc

auccgugcuu

gccggcucau

aagcaccgcu

ccccagcaug

Ccgagaccaac

ugaucuaguc

aaaguaugug

cuccaucgcc

gcauuuucuc

cucuaguuuc

cuccgugaag

agacuggaac

agaggugguc

guaccaguug

cgguuccggg

ugcccuaaca

gcaaaguucc

cggcaagagc

38134

uacaucucgc

gauggcuggu

agccccugua

gauuguaauc

gcggguaaca

aaugucaagu

gacgccgucu

uuuugucuuc

uacgucaguc

agcuuggccu

ccagaucugg

uuugucuacg

gccagcaagg

cccgugegceu

gcugacuggg

guaaagcaug

cuucccuuuc

ccaggcccug

acucuggccu

aagaacgaca

uuggccgcca

ucucgagggc

uuuacuguag

ucgaaauucc

caaauagccg

gacuggcucc

gagaugaaga

cccccucuua

cuggggaaga

gcccaacgag

uuggccucca

ccagugacua
uuagccugca
uucucuuuuu
cuucuuaugu
cugacaccga
uccuguuuga
ucccccgecc
uaacaccccg
cgucugacag
guuucacuua
aauucgcugu
accaacugca
gugggaaggu
gggggggcgc
ggacuauuua
uggccgugua
gcagcuacaa
cuucugacaa
cucucuggaa
auuuuuggcc
cgcugucuaa
ucaauuacac
aaccgccucc
gaaagcuguu
ccggcuugaa
aggccuggau
agcucgggcce
gugacgacca
cuaauuuggc
ucgaacccgu

cguugauugc
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Cccgugaaacu

caagcugacc

cgccucugcu

guuccacucc

uuucucuggu

ccgaucucga

uuuccccaca

cccaacaguc

uggcguucuc

cuuuagauca

agggugguuc

uguacccuac

aucuuucgug

uuccaagcuu

cgccuuuauc

cguucgguac

gcagaagaug

CCcCaaucuug

gaugguacac

Caauuuacuc

CCaagcuuca

agacuuuuac

uccaccagcu

uaagaugcaa

gaauuuucaa

Caacaaagag

cguggcuuug

gauugaauac

CCaaagucuc

uguggugguc

ccaggcugug

cgggccauua

aaaauuacuc

ggugaggauu

accgacaacg

gaauuggcgg

uuacugaaug

gcaacuggua

gccucccgac

gccaacacuu

gaccuugaag

cccucuggca

cacuuuacug

cucccuugga

ucuucugcca

ccccgucccea

aagaacgcgc

cugaugcaau

gaauuucuug

ucuguucaac

agugaguuag

guaaaagcuc

ucuuuacuga

gaaaaucuga

ggacccaugg

uuuguucgug

aaagccagcc

gcucaugaug

cuccaaaacc

accacuauga

cucagaggca

uccaagcguc

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320



ucuacggcuc

aaggacaguu

ccaccuuuug

agaaggggcg

gcccugucac

uagaaguauc

gcacagacgc

ugcgcuucaa

cagacauucg

cuaacgagaa

cggucgacga

uucuugccaa

ugggacucua

aaccugcuaa

ccccuggagce

cugcggucgce

gacuuacaca

gguccaaccc

cuuuccaaac

ucggaccggg

cacguaacuc

auuuccuugg

gguacagggu

guguccggcg

acaucucaaa

ugcaaggacu

aauugagaaa

Caaaauuuga

acacugccaa

aucggguuuu

acaaagugug

uguaaccuug

ucagauggug

ccccuuuacce

cauugcugau

ugaggccuac

cccccecceccauu

aaauggccac

agccaagcaa

ugaugacacc

ggcgcuuguc

acuaggucuu

uagguacuuc

agcgccuagg

gcucucucuu

uaagaaagug

guccgcccuu

cuccuggacc

gguucauuuu

CcCaacucuuuc

ccgugugguu

guuuguugac

gaccaccuac

caucauuggc

auuaggacug

gaugacugag

gacgaccgca

ucccagacug

cgucccuuau

cuccuuuuug

38134

uauucucuuc

auggaugauu

ucgaccgccce

uccaaucuua

ccuucugcgyg

aaaaagcaca

uauccuuuug

cagagcuuca

caaggugccc

cccgucgacyg

gaccucgcuc

gcucuagcug

ucuggcucug

agcgagaaug

auggaaaugc

gucgucccca

cuuguggccyg

aguuucacaa

acucaccaug

CCuaacaaucC

ggcguuucgg

uccaucaccu

aagggauggu

cugcauucug

aucaaagccc

cuagagccug

cacgcggugu

aacaaggaug

caaccuccuu

ggaaaagaca

cuccggaccc

ugggacaaaa

aauuucuucc

ucauugcaac

ucucucgucg

cacggcugaa

cugcccaugu

aucuccuaga

gaaauaugca

aggcgcuggg

aagaggccga

cggucacccc

augcagacca

cuuaugacgg

aacagcccaa

uuacauucau

gccggaccuu

uccgugguga

guguucccac

uagacaaguu

cuaguuacgg

cugaacaagg

gcgguucggce

cuggugccgce

Uuaaacaccu

gagucaccgu

acaaaccgga

uugaccuaga

uguucuacac

augacauucu
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agacuucuuc
cccggauggag
caacauggcg
uacaaaccuc
gaucaacuac
uuuugaccug
gccuuucgug
guuggucgac
gacucuaguu
uagaguucuc
uccgguuggce
cggcuugaua
agaagaaacg
cccgaagaaa
cguggacaug
gguucccaac
ccuaauuaau
ggugcacacu
agaccugaug
uggacuugac
uaauuucuuc
aacuuaugca
ccuggucugu
ugguaucggc
cggugaaccu
gcauguaccc
guuugaaccu
ugagguaauu
auacauguca

gaccguuaaa

gacggauaca

Caagauuucu

gaccuugcag

ccccacuuca

gacuugacuc

gcuuucaggc

gacguggcug

ucuauuugug

cuacagagcc

acucccgcug

cgcuuggcua

aucuuggcag

gaaagugagg

aacucuaagc

ggcuuugagg

agaccuucug

gagcauacau

cgugaugagc

augguacguc

cagaugccgg

uucucuggga

agacuuuuua

gaggccggug

gccgggaccu

cuggcuacaa

cggaaaucua

gcuguguugu

uggucuaaac

gaguacgcuc

gaagcaaucc

4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060

6120



ugggcauccc

uuagcggccu

uggccaugca

uucugaaaga

augugcccuc

aguuucaauc

ucuggaccgu

gugccuuuga

ccguugacaa

ugcacgcuua

cgaccagccu

cuuacaagga

uugguacgga

auaagaugac

cuguuuuucu

auuuaaagaa

ugcaaucugu

accccuucgce

ccuuguucga

acucagucgg

<210> 6

<211>

<212>
<213>

ARN
<400> 6

cugggcccuc
uaéaggcaca
cugcgucgcc
ucugcgaguu
cuguaauuac
cgcggaaagc

ccucggauca

7270

uggacuagac

ucgacguacu

aauccagaaa

ugaaaucaga

ccuggcacac

ccaucccggce

cauaggggcu

cucuucacac

ugguuuuagc

cggcgagcgu

ucugaacaca

auuugaguau

uuaugaucug

uccugccaac

aaaacgcaaa

uuuggaagcc

uucuauguug

ugacuacggu

uugaccuaga

aacagaaaag

Senecavirut

augcccaguc

gaggagcaac

aaagguguua

cuagccuacu

aagauuuagc

gcuguaacca

cugaacugga

38134

ccuauggauc

gaucucgucg

uucuuagacg

cccucagaga

ugcauugugg

uuucuucuug

cagcucgagqg

ggcacuggcu

ccugcgcugg

cgcaucaaga

gugcucaaca

gacaugguug

gacuucaaug

aaggguuccg

uucguccaaa

augcucuccu

gcucaacauu

gccguaccga

uagcccaacg

ggaaaa

cuuccuuucc

auccaaccug

gcgcacccaa

cguuucuccc

ccucgcacga

caugcuguua

gcucgacccu

cccacacagc

auuuugugaa

gugacuacuc

agguccgagc

gcagaaugcu

guucugcuau

gaagaaagaa

ccuucgaggc

gaccguaucu

uuaccggagg

augugaucau

auaucaucgc

aaguggcgcg

ucuucccucc

acaaugacgg

acuucaaacc

cuggaaaaga

gucacgagua

cgcuucggug

ccuuccgggyg

cuuuuguggyg

acggcgcauc

cuauccacuc

gaugugcgau

gucccuucau

ccuuaguaag

-101-

uccgggucug

cgguacggua

ugaucauguc

gggaaaaacc

gcucgggcgu

cggguccgac

cacguacgac

ucucaucucu

cagaucccug

ccuucccucu

caggacugcu

cuacggugac

gcgcgcugcece

gacuuccucu

Cuuauauaaa

aggaacacua

agaauaugau

ccugcaggca

ccgecggcega

gguaaaccgg

gaacggugcg

uaccaaugcu

acucacgcac

aaccgcaaga

ggcugcgaga

ggaaccgaga

cccuacgcca

gacgcagcac

uuccaaacuu

cgcauugucg

uucgccgceca

ccugaugucu

guggacuaca

cacuuuuuca

gcugucucgg

gguugugccg

cuggcauuga

gaccuuuugg

aaacuggggu

cucuccgaug

ccaguuaugg

cucgagaagc

agauugaugc

agauggaggg

uucugggaga

cuguguuugc

gcuccaauuc

auuggugugg

aaaaagugug

uugacucaag

uggcuaucca

ggccuucuug

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7286

60

120

180

240

300

360

420



caacaagcuc
ucucgaccca
ccccuagcau
gccugauagg
aacucucacu
gucaagaucg
uuagagauac
auucgcgcecg
cagacaaccu
uacuacgcaa
gccggacccg
uugaacccuc
cgagucauaa
uugugugccu
cccaccacca
aaagcuguaa
cagggaggec
ugcgggugge
guugccaugg
caggagcuga
augccuuucc
uucaucaacc
accucgguag
cagaacuccu
acaacugacc
cguaaccguu
gaaaauucgc
gugcguaccc
cguauaccca
uaugugcccu

aucacccuuu

cgacacagag

ggacuucuuu

agcgagcuac

gcgacggccu

uuucuuucga

uugaauaccc

ugaaccuaca

CCaaacaaca

caaagaauga

acacuuacca

ggaacucccg

uuggcuaccu

cgcaaacggc

acguugaaga

cuuuuacugc

aaaccuucuc

ucaacggagg

aggugcaggu

uccccgaaac

augaagaaca

agucucuugg

CCuaucaagu

acauaagugu

ggacccuccu

Cagaaauuac

ucacgaccgg

uuauguuucu

cucccgucaa

cucucauggc

acguugccgu

cagauccugu

38134

uccacgugau

uugaauaucc

agcgggaacu

agucgugucg

uacagccucu

uagaucggug

gggugaaauu

acuuggacug

uuuugauucc

gaauucagua

gggcggauua

Caaagaucac

gggcaacacu

cccgaccaaa

caucgacagg

uuuucaggcc

ggccuucacg

CCcaaugcaau

cacccuugau

guggguggaa

cacCauacuau

aacaguuuuc

cccauacauc

cguuauggug

auuuucugua

gacggacgag

cucaaccauc

uuaccucccu

guucgggcgg

uccugcccag

cuaccagaac

ugcuaccacc

acggcucgau

guagcuaggc

guucuauagg

ggcaccuuug

aacaauggug

gaaauuuuaa

gacaucguau

cgcgguaaua

gacuucucga

gcgggucucc

aauaccgaag

gccauaaaca

ucugacccuc

ugguacacug

gucccgcucce

gcuacccuac

uugacgcaau

gucaaaccug

augucugacg

cggcccccua

ccacaccaaa

ggggagacuc

cuugucccce

aggccuacaa

gaacaggggc

ccugacgaca

ggugaaauaa

gugucugaac

uucgacgaca

acccugguag

-102-

augaguacau
ccagagggug
cuuagcgugc
uagcacauac
aagacguaac
uuuacgauuc
agucuuucaa
acgaacuaca
augguaacau
ccuccucguc
ucacaaauuu
aaauggaaaa
cgcaaucauc
cguccagcag
gacgccucaa
cuggagccuu
auagacauuu
uccaccaagg
acggcaaggc
auuaccggac
acuggacuug
uucugaacgc
cuacacaauc
uggacuacaa
guccuuacuu
ccauucccac
cugucccugce
ccgaccucuu
ccgagcecugce
agccucucau

gcgccaucag

gguucucccc

gggcaugauc

cuuggauacu

aaauaugcag

cggaacaaaa

guccacucau

ugaauaccaa

ggguaauguu

gaccuucaau

ggcgucaggc

caguggaauc

cucugcugau

acugggugug

cacagaucaa

uucuuggaca

ccugucuaga

cuuaaugaag

ugcucuucuu

aaagagcuua

cgggaaaaac

gggccccaau

gagaaccucu

cucagagaca

ggagggagcc

caaugggcua

agcacccaga

uuacgggaau

acaacuggcc

cucagacaca

cuccuucccg

uucgaauuuc

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

2220

2280



gccaacuacc

gggaaauucc

gcuaugcagu

auccccuaca

ucugcugaug

ccacagaguc

ccuguugauu

auugaggcgg

cacacuaaug

gagaaggacg

gguuacuuuu

ggccuguacyg

uuuuacagcu

cuggagccag

uccagcuuug

gcuuucacca

gugcuucccg

gcucaugcug

accgcugcaa

agcaugcucc

accCaacccug

Cuagucacuc

uaugugaaga

aucgccuugg

uuucucuccce

aguuucuuua

gugaggucga

uggaaccaaa

guggucgauu

cagcuggaga

ggggguguau

uacucucgua

gcacguacuc

ucucgcccag

guugguuuag

ccuguauucu

guaauccuuc

guaacacuga

ucaaguuccu

ccgucuuccc

gccuucuaac

ucaauccguc

uggccuguuu

aucuggaauu

ucuacgacca

gcaagggugg

ugcgcugggyg

acugggggac

agcacguggc

ccuuccgcecag

gcccugcuuc

uggccucucu

augacaauuu

ccgccacgecu

gagggcucaa

cuguagaacc

aauuccgaaa

uagccgccgg

ggcuccaggc

ugaagaaacu

38134

CCaaaucacu

uucuccucca

uauuugggau

ugauuaccgu

ccugcacaag

cuuuuucgcc

cuacguguuc

caccgacuuc

guuugaucga

ccguccuuuc

accccgcecca

ugacaguggc

cacuuacuuu

cgcuguaggg

acugcaugua

aaagguaucu

gggcgcuucc

cauuuacgcc

gguguacguu

Cuacaagcag

ugacaaccca

cuggaagaug

uuggcccaau

aucuaaccaa

uuauacagau

gccuccucca

gcuguuuaag

ccugaagaau

cuggauuaau

cggacccgug

cugacauuuu

aauggagcac

auaggcuuga

gaaacucggg

cugacuaaaa

ucugcuggug

cacuccaccg

ucuggugagc

ucucgauuac

cccacagcaa

acagucgcuu

guucucgcua

agaucagacc

ugguuccccu

cccuaccacu

uucgugcuuc

aagcuuucuu

uucauccccce

cgguacaaga

aagaugcuga

aucuuggagu

guacacucug

uugcucagug

gcuucaguaa

uuuuacucuu

ccagcugaaa

augcaaggac

uuccaauuug

aaagagaaag

gcuuuggcuc

-103-

guggacccau

aaccacagac

acucuaguug

cuauuaccaa

uuacucuacc

aggauuacac

acaacgccga

uggcggcucc

ugaauguaau

caggugcaca

cccgacccgce

acacuucacu

uugaagucac

cuggcaguga

uuacugggcg

cuuggaacuc

ccgccacgcg

guccuaauga

acgcgcgugce

ugcaaucagg

uucuugaagc

uucaacagac

agcuaguggg

aagcucucuu

uacugauaga

aucugaugac

ccauggacac

uucgugaccu

ccagcccugu

augaugccuu

gauggcaaga

ccuuucugaa

gaccuuuguc

cucaguuuau

accugacugc

ccuccgucuc

gacugggguu

uggcucuaac

uaagguacug

gcaggacgau

cacucguuuc

ggauuucaau

gguggucuca

guaccaggcu

cacuccccgce

ugucucaucc

gggucuaccg

gaagaaaagc

cuggugcccc

cgacgucgag

ugaaaacgau

cuggagaaag

ggaaggcucc

aggccugcau

gaaaugcucu

caagcccucc

agucaaagac

ggucaaagag

ccuccaguac

cauggccggu

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080



uccgggcccce

Cuaacacugg

agcuccgcuc

aagagcuugg

aguguguauu

accuugaugg

auggugucga

uucaccucca

gcugauccuu

gccuauaaga

cccauuuauc

ggucaucaga

aagcaacaag

gacacccccg

cuugucgacc

ggucuugccc

uacuucucug

ccuaggagcg

ucccuuaugg

aaaguggucg

gcucuucuug

uggaccagcu

cauuuuacuc

uccuucccua

gugguuggcg

guugacucca

accuacaagg

auuggccugc

ggacugauca

acugagcuag

accgcacacg

cucuuaguga

ggaagacuaa

aacgagucga

ccuccacguu

cucuuccucc

acgaucuggg

ccgcccaauu

aucuuaucau

cugcagucuc

agcacacacg

cuuuugcugce

gcuucaaucu

gugcccgaaa

ucgacgaggc

ucgcuccaga

uagcugcggu

gcucugauac

agaaugcuua

aaaugcaaca

uccccauuac

uggccggecy

ucacaauccg

accauggugu

acaaucuaga

uuucggcuag

ucaccucuga

gguggugcgg

auucugcugg

aagcccucaa

agccuggagu

cgguguacaa

38134

cgaccagauu

uuuggcccaa

acccguugug

gauugcccag

ggauccagac

acCaaaacccg

ucuucccaac

ugcaacuaca

ucgucguauc

gcugaauuuu

ccaugugccc

ccuagaguug

uaugcagacu

guuggguaga

ugccgacccg

caccccuggu

agaccaagaa

ugacggcccg

gcccaacgug

cuucaugguu

gaccuuccua

uggugaggug

ucccacagau

caaguuugga

uuacggcaac

ccaaggaacu

uucggcccug

ugccgcuggu

acaccucggu

caccgugcau

accggaguuu

gaauaucucc

agucucacca

gugguccuua

gcugugucca

uucuucgacg

gaugggcaag

auggcggacc

aaccucccuc

aacuacgacc

gaccuggcuu

uucguggacg

gucgacucua

cugguucuac

guucucaccc

guuggccguu

uugauaaucu

gaaacagaag

aagaaaaacu

gacaugggcu

CCCaacagac

auuaaugagc

cacacccgug

cuggugaugg

cuugaucaga

uucuucuucu

uaugcgagac

guuugugagg

aucggcgccg

gaaccucugg

guaccccgga

gaaccugcug

-104-

agaaccucaa

Cuaugaucaa

gaggcaagcc

agcgucucua

gauacaaagg

auuucuccac

uuacagagaa

acuucagccce

ugacucuaga

ucagacgcac

uggcugugcg

uuugugcaga

agagccccaa

ccgcugcggu

uggcuauucu

uggcaguggg

gugaggagcc

Cuaagccccce

uugaggcugc

cuucuggacu

auacaugguc

augagccuuu

uacgucucgg

ugccggcacg

cugggaacuu

uuuuuaggua

ccgguggugu

ggacuuacau

Ccuacaaugca

aaucuaaauu

uguugucaaa

aucucuugcc

ugccaagcaa

gggauguggce

cggcucacaa

acaguuugua

cuuuugucag

ggggcguccce

ugucaccauu

aguaucugag

agacgccccce

cuucaaaaau

cauucgagcc

cgagaacgac

cgacgaggcg

cgccaagcua

acucuacagg

ugcuaaagcg

uggagcgcuc

ggucgcuaag

uacacagucc

caaccccucc

ccaaacgguu

accgggcaac

uaacucccgu

ccucggguuu

cagggugacg

ccggcgcauc

CcucCaaaauua

aggacugaug

gagaaagacg

auuugauccc

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940



agacugaaca

ccuuaucaac

uuuuugggaa

Ccuagacccua

cguacugauc

Caaaaauucu

aucagacccu

gcgcacugca

ccuggcuuuc

ggggcucage

ucacacggca

uuuagcccug

gagcgucgca

aacacagugc

gaauaugaca

gaucuggacu

gccaacaaag

cgcaaauucg

gaagccaugc

auguuggcuc

uacggugccg

Cccuagauagc

gaaaagggaa

<210> 7

<211>

<212>
<213>

ARN

<400> 7

cugggcccuc

uagaggcaca

cugcgucgcec

ucugcgaguu

7270

aggauguuga

cuccuuuguu

aagacaauga

uggaucccca

ucgucgauuu

uagacgguga

cagagaaggu

uugugggcag

uccuuggcuc

ucgagggaag

cuggcuccuu

cgcugggauc

ucaagauuac

ucaacaaugu

ugguugauau

ucaaugaggu

guucugucuu

uccaaaacaa

ucuccuacuu

aacauucugg

uaccgaguca

ccaacgcgcu

Senecavirut

augcccaguc

gaggagcaac

aaagguguua

Cuagccuacu

38134

ccuagaugag

cuacacauac

cauucugacc

cacagcuccg

ugcgaacggc

cuacucugau

ccgagcggga

aauguugcuu

ugcuaucggg

aaagaacacg

cgaggcucuc

guaucucaga

cggaggccuc

gaucaucagg

caucgccuac

ggcgeggege

cccuccgacu

ugacggcuua

Caaaccagga

aaaagaagaa

cgaguaccug

ccggugcugce

cuuccuuucc

auccaaccug

gcgcacccaa

cguuucuccc

guaauuuggu

augucagagu

gucaaagaag

ggucugcccu

acgguggacc

caugucuucc

aaaacccgca

gggcgcuuug

ucugacccug

uaugacgugg

aucucucacu

ucccuggcug

cccucugguu

acugcucugg

ggugacgacc

gcugccaaac

uccucucucu

uacCcaaaccag

acacuacucg

uaugauagau

caggcaagau

cggcgauucu

ccuuccgggyg

cuuuuguggg

acggcgcauc

cuauccacuc

-105-

Cuaaacacac

acgcucaucg

caaucuuggg

acgccauuag

cgacacuggc

aaacuuuucu

uugucgaugu

ccgccaaguu

augucuucug

acuacagugc

uuuucaccgu

ucucggugca

gugccgcgac

cauugaccua

uucugguugg

ugggguauaa

ccgacgcugu

uuauggauuu

agaagcugca

ugaugcaccc

ggagggccuu

gggagaacuc

gguaaaccgg

gaacggugcg

uaccaaugcu

acucacgcac

ugccaacguc

gguuuucucc

aaucccugga

cggccuucga

cguacaaauc

gaaagaugaa

gcccucccug

ucaaucccau

gaccgucaua

cuuugacucu

ggacaauggu

cgcuuacggc

cagccugcug

caaggaauuu

uacggauuac

gaugacuccu

uuuucuaaaa

aaagaauuug

aucuguuucu

cuuugcugac

guucgacuga

agucggaaca

cuguguuugc

gcuccaauuc

auuggugugg

aaaaagugug

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7270

60

120

180

240



cuguaauuac

cgcggaaagc

ccucggauca

caacaagcuc

ucucgaccca

ccccuagcau

gccugauagg

aacucucacu

gucaagaucg

uuagagauac

auucgcgccg

cagacaaccu

uacuacgcaa

gccggacccg

uugaacccuc

cgagucauaa

uugugugccu

cccaccacca

aaagcuguaa

cagggaggcc

ugcggguggce

guugccaugg

caggagcuga

augccuuucc

uucaucaacc

accucgguag

cagaacuccu

acaacugacc

cguaaccguu

gaaaauucgc

aagauuuagc

gcuguaacca

cugaacugga

cgacacagag

ggacuucuuu

agcgagcuac

gcgacggccu

uuucuuucga

uugaauaccc

ugaaccuaca

CCaaacaaca

caaagaauga

acacuuacca

ggaacucccg

uuggcuaccu

cgcaaacggc

acguugaaga

cuuuuacugc

aaaccuucuc

ucaacggagg

aggugcaggu

uccccgaaac

augaagaaca

agucucuugg

CCuaucaagu

acauaagugu

ggacccuccu

cagaaauuac

ucacgaccgg

uuauguuucu

38134

ccucgcacga

caugcuguua

gcucgacccu

uccacgugau

uugaauaucc

agcgggaacu

agucgugucg

uacagccucu

uagaucggug

gggugaaauu

acuuggacug

uuuugauucc

gaauucagua

gggcggauua

Caaagaucac

gggcaacacu

cccgaccaaa

caucgacagg

uuuucaggcc

ggccuucacg

CCcaaugcaau

cacccuugau

guggguggaa

CcacCauacuau

aacaguuuuc

cccauacauc

cguuauggug

auuuucugua

gacggacgag

cucaaccauc

gaugugcgau

gucccuucau

ccuuaguaag

ugcuaccacc

acggcucgau

guagcuaggc

guucuauagg

ggcaccuuug

aacaauggug

gaaauuuuaa

gacaucguau

cgcgguaaua

gacuucucga

gcgggucucc

aauaccgaag

gccauaaaca

ucugacccuc

ugguacacug

gucccgcucc

gcuacccuac

uugacgcaau

gucaaaccug

augucugacg

cggcccccua

ccacaccaaa

ggggagacuc

cuuguccccc

aggccuacaa

gaacaggggc

ccugacgaca

-106-

aaccgcaaga

ggcugcgaga

ggaaccgaga

augaguacau

ccagagggug

cuuagcgugc

uagcacauac

aagacguaac

uuuacgauuc

agucuuucaa

acgaacuaca

augguaacau

ccuccucguc

ucacaaauuu

aaauggaaaa

Ccgcaaucauc

cguccagcag

gacgccucaa

cuggagccuu

auagacauuu

uccaccaagg

acggcaaggc

auuaccggac

acuggacuug

uucugaacgc

cuacacaauc

uggacuacaa

guccuuacuu

ccauucccac

cugucccugc

uugacucaag

uggcuaucca

ggccuucuug

gguucucccc

gggcaugauc

cuuggauacu

aaauaugcag

Cggaacaaaa

guccacucau

ugaauaccaa

ggguaauguu

gaccuucaau

ggcgucaggc

caguggaauc

cucugcugau

acugggugug

cacagaucaa

uucuuggaca

ccugucuaga

cuuaaugaag

ugcucuucuu

aaagagcuua

cgggaaaaac

gggccccaau

gagaaccucu

cucagagaca

ggagggagcc

caaugggcua

agcacccaga

uuacgggaau

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



gugcguaccce

cguauaccca

uaugugcccu

aucacccuuu

gccaacuacc

gggaaauucc

gcuaugcagu

auccccuaca

ucugcugaug

ccacagaguc

ccuguugauu

auugaggcgg

cacacuaaug

gagaaggacg

gguuacuuuu

ggccuguacg

uuuuacagcu

cuggagccag

uccagcuuug

gcuuucacca

gugcuucccg

gcucaugcug

accgcugcaa

agcaugcucc

accaacccug

cuagucacuc

uaugugaaga

aucgccuugg

uuucucuccce

aguuucuuua

gugaggucga

cucccgucaa

cucucauggc

acguugccgu

cagauccugu

ggggguguau

uacucucgua

gcacguacuc

ucucgcccag

guugguuuag

ccuguauucu

guaauccuuc

guaacacuga

ucaaguuccu

ccgucuuccce

gccuucuaac

ucaauccguc

uggccuguuu

aucuggaauu

ucuacgacca

gcaagggugyg

ugcgcugggg

acugggggac

agcacguggc

ccuuccgcag

gcccugcuuc

uggccucucu

augacaauuu

ccgccacgcu

gagggcucaa

cuguagaacc

aauuccgaaa

38134

uuaccucccu
guucgggcgg
uccugcccag
cuaccagaac
ccaaaucacu
uucuccucca
uauuugggau
ugauuaccgu
ccugcacaag
cuuuuucgcc
cuacguguuc
caccgacuuc
guuugaucga
ccguccuuuc
accccgccca
ugacaguggc
cacuuacuuu
cgcuguaggg
acugcaugua
aaagguaucu
gggcgcuucc
cauuuacgcc
gguguacguu
cuacaagcag
ugacaaccca
cuggaagaug
uuggcccaau
aucuaaccaa
uuauacagau
gccuccucca

gcuguuuaag

ggugaaauaa

gugucugaac

uucgacgaca

acccugguag

cugacauuuu

aauggagcac

auaggcuuga

gaaacucggg

cugacuaaaa

ucugcuggug

cacuccaccg

ucuggugagc

ucucgauuac

cccacagcaa

acagucgcuu

guucucgcua

agaucagacc

ugguuccccu

cccuaccacu

uucgugcuuc

aagcuuucuu

uucauccccc

cgguacaaga

aagaugcuga

aucuuggagu

guacacucug

uugcucagug

gcuucaguaa

uuuuacucuu

ccagcugaaa

augcaaggac

-107-

ccgaccucuu
ccgagccuge
agccucucau
gcgccaucag
guggacccau
aaccacagac
acucuaguug
cuauuaccaa
uuacucuacc
aggauuacac
acaacgccga
uggcggcucce
ugaauguaau
caggugcaca
cccgacccge
acacuucacu
uugaagucac
cuggcaguga
uuacugggcg
cuuggaacuc
ccgccacgceg
guccuaauga
acgcgcguge
ugcaaucagg
uucuugaagc
uucaacagac
agcuaguggg
aagcucucuu
uacugauaga
aucugaugac

ccauggacac

acaacuggcc

cucagacaca

cuccuucccg

uucgaauuuc

gauggcaaga

ccuuucugaa

gaccuuuguc

cucaguuuau

accugacugc

ccuccgucuc

gacugggguu

uggcucuaac

uaagguacug

gcaggacgau

cacucguuuc

ggauuucaau

gguggucuca

guaccaggcu

cacuccccgce

ugucucaucc

gggucuaccg

gaagaaaagc

cuggugcccce

cgacgucgag

ugaaaacgau

cuggagaaag

ggaaggcucc

aggccugcau

gaaaugcucu

caagcccucc

agucaaagac

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900



uggaaccaaa

guggucgauu

cagcuggaga

uccgggccecc

cuaacacugg

agcuccgcuc

aagagcuugg

aguguguauu

accuugaugg

auggugucga

uucaccucca

gcugauccuu

gccuauaaga

cccauuuauc

ggucaucaga

aagcaacaag

gacacccccg

cuugucgacc

ggucuugccc

uacuucucug

ccuaggagcg

ucccuuaugg

aaaguggucg

gcucuucuug

uggaccagcu

cauuuuacuc

uccuucccua

gugguuggcg

guugacucca

accuacaagg

uagccgccgg

ggcuccaggc

ugaagaaacu

cucuuaguga

ggaagacuaa

aacgagucga

ccuccacguu

cucuuccucc

acgaucuggg

ccgcccaauu

aucuuaucau

cugcagucuc

agcacacacg

cuuuugcugce

gcuucaaucu

gugcccgaaa

ucgacgaggc

ucgcuccaga

uagcugcggu

gcucugauac

agaaugcuua

aaaugcaaca

uccccauuac

uggccggcecg

ucacaauccg

accauggugu

acaaucuada

uuucggcuag

ucaccucuga

gguggugcgg

38134

ccugaagaau

cuggauuaau

cggacccgug

cgaccagauu

uuuggcccaa

acccguugug

gauugcccag

ggauccagac

acaaaacccg

ucuucccaac

ugcaacuaca

ucgucguauc

gcugaauuuu

ccaugugccc

ccuagaguug

uaugcagacu

guuggguaga

ugccgacccg

caccccuggu

agaccaagaa

ugacggcccg

gcccaacgug

cuucaugguu

gaccuuccua

uggugaggug

ucccacagau

caaguuugga

uuacggcaac

ccaaggaacu

uucggcccug

uuccaauuug

aaagagaaag

gcuuuggcuc

gaauaucucc

agucucacca

gugguccuua

gcugugucca

uucuucgacg

gaugggcaag

auggcggacc

aaccucccuc

aacuacgacc

gaccuggcuu

uucguggacg

gucgacucua

cugguucuac

guucucaccc

guuggccguu

uugauaaucu

gaaacagaag

aagaaaaacu

gacaugggcu

Cccaacagac

auuaaugagc

cacacccgug

cuggugaugg

cuugaucaga

uucuucuucu

uaugcgagac

guuugugagg

-108-

uucgugaccu

ccagcccugu

augaugccuu

agaaccucaa

cuaugaucaa

gaggcaagcc

agcgucucua

gauacaaagg

auuucuccac

uuacagagaa

acuucagccc

ugacucuaga

ucagacgcac

uggcugugcg

uuugugcaga

agagccccaa

ccgcugcggu

uggcuauucu

uggcaguggg

gugaggagcc

cuaagccccc

uugaggcugc

cuucuggacu

auacaugguc

augagccuuu

uacgucucgg

ugccggcacyg

cugggaacuu

uuuuuaggua

ccgguggugu

ggucaaagag

ccuccaguac

cauggccggu

aucucuugcc

ugccaagcaa

gggaugugge

cggcucacaa

acaguuugua

cuuuugucag

ggggcguccc

ugucaccauu

aguaucugag

agacgccccc

CcCuucCaaaaau

cauucgagcc

cgagaacgac

cgacgaggcyg

cgccaagcua

acucuacagg

ugcuaaagcg

uggagcgcuc

ggucgcuaag

uacacagucc

caaccccucc

ccaaacgguu

accgggcaac

uaacucccgu

ccucggguuu

cagggugacg

ccggcgcauc

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700



auuggccugce

ggacugauca

acugagcuag

accgcacacg

agacugaaca

ccuuaucaac

uuuuugggaa

Ccuagacccua

cguacugauc

Caaaaauucu

aucagacccu

gcgcacugca

ccuggcuuuc

ggggcucagce

ucacacggca

uuuagcccug

gagcgucgca

aacacagugc

gaauaugaca

gaucuggacu

gccaacaaag

cgcaaauucg

gaagccaugc

auguuggcuc

uacggugccg

ccuagauagc

gaaaagggaa

<210> 8
<211>
<212>
<213>

ARN

<400> 8

7270

auucugcugg

aagcccucaa

agccuggagu

cgguguacaa

aggauguuga

cuccuuuguu

aagacaauga

uggaucccca

ucgucgauuu

uagacgguga

cagagaaggu

uugugggcag

uccuuggcuc

ucgagggaag

cuggcuccuu

cgcugggauc

ucaagauuac

ucaacaaugu

ugguugauau

ucaaugaggu

guucugucuu

uccaaaacaa

ucuccuacuu

aacauucugg

uaccgaguca

ccaacgcgcu

Senecavirut

38134

ugccgcuggu

acaccucggu

caccgugcau

accggaguuu

ccuagaugag

Ccuacacauac

cauucugacc

cacagcuccg

ugcgaacggc

cuacucugau

ccgagcggga

aauguugcuu

ugcuaucggg

aaagaacacg

cgaggcucuc

guaucucaga

cggaggccuc

gaucaucagg

caucgccuac

ggcgcggege

cccuccgacu

ugacggcuua

Caaaccagga

aaaagaagaa

cgaguaccug

ccggugcugce

aucggcgccg

gaaccucugg

guaccccgga

gaaccugcug

guaauuuggu

augucagagu

gucaaagaag

ggucugcccu

acgguggacc

caugucuucc

aaaacccgca

gggcgcuuug

ucugacccug

uaugacgugg

aucucucacu

ucccuggcug

cccucugguu

acugcucugg

ggugacgacc

gcugccaaac

uccucucucu

uacaaaccag

acacuacucg

uaugauagau

caggcaagau

cggcgauucu

-109-

ggacuuacau

Ccuacaaugca

aaucuaaauu

uguugucaaa

Cuaaacacac

acgcucaucg

caaucuuggg

acgccauuag

cgacacuggc

aaacuuuucu

uugucgaugu

ccgccaaguu

augucuucug

acuacagugc

uuuucaccgu

ucucggugca

gugccgcgac

cauugaccua

uucugguugg

ugggguauaa

ccgacgcugu

uuauggauuu

agaagcugca

ugaugcaccc

ggagggccuu

gggagaacuc

Cucaaaauua

aggacugaug

gagaaagacg

auuugauccce

ugccaacguc

gguuuucucc

aaucccugga

cggccuucga

cguacaaauc

gaaagaugaa

gcccucccug

ucaaucccau

gaccgucaua

cuuugacucu

ggacaauggu

cgcuuacggce

cagccugcug

Caaggaauuu

uacggauuac

gaugacuccu

uuuucuaaaa

aaagaauuug

aucuguuucu

cuuugcugac

guucgacuga

agucggaaca

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7270



cugggcccuc

uagaggcaca

cugcgucgcc

ucugcgaguu

cuguaacuac

cgcggaaagc

ccucggauca

Ccaacaagcuc

ucucgaccca

ccccuagcau

gccugauagg

aacucucauu

gucaagaucg

uuagagauac

auucgcgccg

cagacaaccu

uacuacgcaa

gccggacccg

uugaacccuc

cgagucauaa

uugugugccu

cccaccacca

aaagcuguaa

cagggaggcc

ugcggguggce

guugccaugg

caggagcuga

augccuuucc

uucaucaacc

accucgguag

cagaacuccu

augcccaguc

gaggagcaac

aaagguguua

cuagccuacu

aagauuuagc

gcuguaacca

cugaacugga

cgacacagag

ggacuucuuu

agcgagcuac

gcgacggcecu

uuucuuucga

uugaacaccc

ugaaccuaca

CCaaacaaca

Caaagaauga

acacuuacca

ggaacucccg

uuggcuaccu

cgcaaacggc

acguugaaga

cuuuuacugc

aaaccuucuc

ucaacggagg

aggugcaggu

uccccgaaac

augaagaaca

agucucuugg

CcCCuaucaagu

acauaagugu

ggacccuccu

38134

cuuccuuucc

auccaaccug

gcgcacccaa

cguuucuccc

ccucgcacga

caugcuguua

gcucgacccu

uccacgugau

uugaauaucc

agcgggaacu

agucgugucg

uacagccucu

uagaucggug

gggugaaauu

acuuggacug

uuuugauucc

gaauucagua

gggcggauua

Caaagaucac

gggcaacacu

cccgaccaaa

caucgacagg

uuuucaggcc

ggccuucacg

Ccaaugcaau

cacccuugau

guggguggaa

cacauacuau

aacaguuuuc

cccauacauc

cguuauggug

ccuuccgggg

cuuuuguggyg

acggcgcauc

uuauccacuc

gaugugcgau

gucccuucau

ccuuaguaag

ugcuaccacc

acggcucgau

guagcuaggc

guucuauagqg

ggcaccuuug

aacaauggug

gaaauuuuaa

gacaucguau

cgcgguaaua

gacuucucga

gcgggucucc

aauaccgaag

gccauaaaca

ucugacccuc

ugguacacug

gucccgcucce

gcuacccuac

uugacgcaau

gucaaaccug

augucugacg

cggcccccua

ccacaccaaa

ggggagacuc

cuuguccccc

-110-

gguaaaccgg

gaacggugcg

uaccaaugcu

acucacgcac

aaccgcaaga

ggcugcgaga

ggaaccgaga

augaguacau

ccagagggug

cuuagcgugce

uagcacauac

aagacguaac

uuuacgauuc

agucuuucaa

acgaacuaca

augguaacau

ccuccucguc

ucacaaauuu

aaauggaaaa

cgcaaucauc

cguccagcag

gacgccucaa

cuggagccuu

auagacauuu

uccaccaagg

acggcaaggc

auuaccggac

acuggacuug

uucugaacgc

Ccuacacaauc

uggacuacaa

cuguguuugc

gcuccaauuc

auuggugugyg

aaaaagugug

uugacucaag

uggcuaucca

ggccuucuug

gguucucccc

gggcaugauc

cuuggauacu

aaauaugcag

Cggaacaaaa

guccacucau

ugaauaccaa

ggguaauguu

gaccuucaau

ggcgucaggc

caguggaauc

cucugcugau

acugggugug

cacagaucaa

uucuuggaca

ccugucuaga

Cuuaaugaag

ugcucuucuu

aaagagcuua

cgggaaaaac

gggccccaau

gagaaccucu

cucagagaca

ggagggagcc

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



acaacugacc

cguaaccguu

gaaaauucgc

gugcguaccc

cguauaccca

uaugugcccu

aucacccuuu

gccaacuacc

gggaaauucc

gcuaugcagu

auccccuaca

ucugcugaug

ccacagaguc

ccuguugauu

auugaggcgg

cacacuaaug

gagaaggacg

gguuacuuuu

ggccuguacg

uuuuacagcu

cuggagccag

uccagcuuug

gcuuucacca

gugcuucccg

gcucaugcug

accgcuguaa

agcaugcucc

accaacccug

cuagucacuc

uaugugaaaa

cagaaauuac

ucacgaccgg

uuauguuucu

cucccgucaa

cucucauggc

acguugccgu

cagauccugu

ggggguguau

uacucucgua

gcacguacuc

ucucgcccag

guugguuuag

ccuguauucu

guaauccuuc

guaacacuga

ucaaguuccu

ccgucuuccc

gccuucuaac

ucaauccguc

uggccuguuu

aucuggaauu

ucuacgacca

gcaagggugg

ugcgcugggyg

acugggggac

agcacguggc

ccuuccgcag

gcccugcuuc

uggccucucu

acgacaauuu

38134

auuuucugua

gacggacgag

cucaaccauc

uuaccucccu

guuugggcgg

uccugcccag

Ccuaccagaac

CCaaaucacu

uucuccacca

uauuugggau

ugauuaccgu

ccugcacaag

cuuuuucgcc

cuacguguuc

caccgauuuc

guuugaucga

ccguccuuuc

accccgecca

ugacaguggc

cacuuacuuu

cgcuguaggg

acugcaugua

aaagguaucu

gggcgcuucce

cauuuacgcc

gguguacguu

cuacaagcag

ugacaaccca

cuggaagaug

uuggcccaau

aggccuacaa

gaacaggggc

ccugacgaca

ggugaaauaa

gugucugaac

uucgacgaca

acccugguag

cugacauuuu

aauggagcac

auaggcuuga

gaaacucggg

CuaacCuaaaa

ucugcuggug

cacuccaccg

ucuggugagce

ucucgauuac

Ccccacagcaa

acagucgcuu

guucucgcua

agaucagacc

ugguuccccu

cccuaccacu

uucgugcuuc

aagcuuucuu

uucauccccce

cgguacaaga

aagaugcuga

aucuuggagu

guacacucug

uugcucagug

-111-

guccuuauuu

ccauucccac

cugucccugce

ccgaccucuu

ccgagccugce

agccucucau

gcgccaucag

guggacccau

aaccacagac

acucuaguug

cuauuaccaa

uuacucuacc

aggauuacac

acaacgccga

uggcggceucc

ugaauguaau

caggugcaca

cccgacccgce

acacuucacu

uugaagucac

cuggcaguga

uuacugggcg

cuuggaacuc

ccgccacgeg

guccuaacga

acgcgcgugce

ugcaaucagg

uucuugaagc

uucaacagac

agcuagquggg

caaugggcua

agcacccaga

uuacgggaau

acaacuggcc

cucagacaca

cuccuucccg

uucgaauuuc

gauggcaaga

ccuuucugaa

gaccuuuguc

cucaguuuau

accugacugc

ccuccgucuc

gacugggguu

uggcucuaac

uaagguacug

gcaggacgau

cacccguuuc

ggauuucaau

gguggucuca

guaccaggcu

cacuccccgce

ugucucaucc

gggucuaccg

gaagaaaagc

cuggugccce

cgacgucgag

ugaaaacgau

cuggagaaag

ggaaggcucc

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660



aucgccuugg

uuucucuccc

aguuucuuua

gugaggucga

uggaaccaaa

guggucgauu

cagcuggaga

uccgggccec

Cuaacacugg

agcuccgcuc

aagagcuugg

aguguguauu

accuugaugg

auggugucga

uucaccucca

gcugauccuu

gccuauaaga

ccCcauuuauc

ggucaucaga

aagcaacaag

gacacccccg

cuugucgacc

ggucuugccc

uacuucucug

ccuaggagcg

ucccuuaugg

aaaguggucg

gcucuucuug

uggaccagcu

cauuuuacuc

ucuuucccua

ccgccacgcu

gagggcucaa

cuguagaacc

aauuccgaaa

uagccgccgg

ggcuccaggc

ugaagaaacu

cucuuaguga

ggaagacuaa

aacgagucga

ccuccacguu

cucuuccucc

acgaucuggg

ccgcccaauu

aucuuaucau

ccgcagucuc

agcacacacg

cuuuugcugce

gcuucaaucu

gugcucgaaa

ucgacgaggc

ucgcuccaga

uagcugcggu

gcucugauac

agaaugcuua

aaaugcaaca

uccccauuac

uggccggecg

ucacaauccg

accauggugu

acaaucuaga

38134

aucuaaccaa

uuauacagau

gccuccucca

gcuguuuaag

ccugaagaau

cuggauuaau

cggacccgug

cgaccagauu

uuuggcccaa

acccguugug

gauugcccag

ggauccagac

acaaaacccg

ucuucccaac

ugcaacuaca

ucgucguauc

gcugaauuuu

ccaugugccc

ccuagaguug

uaugcagacu

guuggguaga

ugccgacccqg

caccccuggu

agaccaagaa

ugacggcccg

gcccaacgug

cuucaugguu

gaccuuccua

uggugaggug

ucccacagau

caaguuugga

gcuucaguaa

uuuuacucuu

ccagcugaaa

augcaaggac

uuccaauuug

aaagagaaag

gcuuuggcuc

gaauaucucc

agucucacca

gugguccuua

gccgugucca

uucuucgacg

gaugggcaag

auggcggacc

aaccucccuc

aacuacgacc

gaccuggcuu

uucguggacg

gucgacucua

cugguucuac

guucucaccc

guuggccguu

uugauaaucu

gaaacagaaa

aagaaaaacu

gacaugggcu

Ccccaacagac

auuaaugagc

cacgcucgug

cuagugaugg

cuugaucaga

-112-

aagcucucuu

uacugauaga

aucugaugac

ccauggacac

uucgugaccu

ccagcccugu

augaugccuu

agaaccucaa

cuaugaucaa

gaggcaagcc

agcgucucua

gauacaaagg

auuucuccac

uugcagaaaa

acuucagccc

ugacucuaga

ucagacgcac

uggcugugceg

uuugugcaga

agagccccaa

ccgcugeggu

uggcuauucu

uggcaguggg

gugaggagcc

CCaagccccce

uugaggcugc

cuucuggacu

auacaugguc

augagccuuu

uacgucucgg

ugccggcacg

aggccugcau

gaaaugcucu

Caagcccucce

agucaaagac

ggucaaagag

ccuccaguac

cauggccggu

aucucuugcc

ugccaagcaa

gggauguggc

cggcucacaa

acaguuugua

cuuuugucag

ggggcguccc

ugucaccauu

aguaucugag

agacgccccce

cuucaaaaau

cauucgagcc

cgagaacgac

cgacgaggcg

cgccaagcua

acucuacagg

ugcuaaagcg

uggagcgcuc

ggucgcuaag

uacacagucc

caaccccucc

ccaaacgguu

accgggcaac

uaacucccgu

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520



gugguuggcyg

guugacucca

acuuacaagg

auuggccugce

ggacugauca

acugagcuag

accgcacacg

agacugaaca

ccuuaucaac

uuuuugggaa

Ccuagacccua

cguacugauc

Caaaaauucu

aucagacccu

gcgcacugca

ccuggcuuuc

ggggcucagc

ucacacggca

uuuagcccug

gagcgucgca

aacacagugc

gaauaugaca

gaucuggacu

gccaacaaag

cgcaaauucg

gaagccaugc

auguuggcuc

uacggugccg

ccuagauagc

gaaaagggaa

uuucggcuag

ucaccucuga

gauggugcgg

auucugcugg

aagcccucaa

agccuggagu

cgguguacaa

aggauguuga

cuccuuuguu

aagacaauga

uggaucccca

ucgucgauuu

uagacgguga

cagagaaggu

uugugggcag

uccuuggcuc

ucgagggaag

cuggcuccuu

cgcugggacc

ucaagauuac

ucCaacCaaugu

ugguugauau

ucaaugaggu

guucugucuu

uccaaaacaa

ucuccuacuu

aacauucugg

uaccgaguca

ccaacgcgcu

38134

uuacggcaac

CcCaaggaacu

uucggcccug

ugccgcuggu

acaccucggu

caccgugcau

accggaguuu

ccuagaugag

cuacacauac

cauucugacc

cacagcuccg

ugcgaacggc

cuacucugau

ccgagcggga

aauguugcuu

ugcuauuggg

aaagaacacg

cgaggcucuc

guaucucaga

cggaggccuc

gaucaucagg

caucgccuac

ggcgeggcege

cccuccgacu

ugacggcuua

Caaaccagga

aaaagaagaa

cgaguaccug

ccggugcugce

uucuucuucu

uaugcgagac

guuugugagg

aucggcgccg

gaaccucugg

guaccccgga

gaaccugcug

gcaauuuggu

augucagagu

gucaaagaag

ggucugcccu

acgguagacc

caugucuucc

aaaacccgca

gggcgcuuug

ucugacccug

uaugacgugg

aucucucacu

ucccuggcug

cccucugguu

acugcucugg

ggugacgacc

gcugccaaac

uccucucucu

uacCcaaaccag

acacuacucg

uaugauagau

caggcaagau

cggcgauucu

-113-

cugggaacuu

uuuuuaggua

ccgguggugu

ggacuuacau

Cuacaaugca

aaucuaaauu

uguugucaaa

Cuaaacacac

acgcucaucg

caauuuuggqg

acgccauuag

cgauacuggc

aaacuuuucu

uugucgaugu

ccgccaaguu

augucuucug

acuacagugc

uuuucaccgu

ucucggugca

gugccgcegac

cauugaccua

uucugguugg

ugggguauaa

ccgacgcugu

uuauggauuu

agaagcugca

ugaugcaccc

ggagggccuu

gggagaacuc

ccucggguuu

cagggugacg

ccggcgcauc

cuCaaaauua

agggcugaug

gagaaagacg

auuugauccc

ugccaacguc

gguuuucucc

aaucccugga

cggccuucga

caugcaaauc

gaaagaugaa

gcccucccug

ucaaucccau

gaccgucaua

cuuugacucu

ggacaauggu

cgcuuacggc

cagccugcug

caaggaauuu

uacggauuac

gaugacuccu

uuuucuaaaa

aaagaauuug

aucuguuucu

cuuugcugac

guucgacuga

agucggaaca

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300 .

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7270



<210> 9

<211> 7310
<212> ARN
<213> Sene

<400> 9
uuugaaaugg

ccggcugugu
ugcggcuccyg
uguuauuggu
ccacgaaaag
aagacuggcu
aagauggcua
gagaggccuu
acauggﬁucu
gguggggcau
gccuuggaua
acaaauaugc
accggaacaa
ucgucuacuc
aaugaauacc
caggguaaug
augaccuuca
ucggcgucag
uucaguggaa
aacucugcug
ucauugggug
agcacagauc
aauucuugga
uuucugucua
uuuuugauga
ggcgcucuuc

gcaaagagcu

cavirut

ggggcugggc

uugcuagagg

auuccugcgu

guggucugcyg

uguguuguaa

caagcgcgga

cccaccucgg

cgugcaacaa

ccccucucga

gaccccuagc

cugccugaua

agaacucuca

aagucaagau

auuuggagau

aaauucgcgc

uucagacaac

auuacuacgc

gcgccggacce

ucuugaaccc

aucgagucac

uguugugugc

aacccaccac

caaaagcugu

ggcagggagg

agugcgggug

uuguugccau

uacaggagcu

ccugaugccc

cacagagggg

cgccaaaggu

aguucuagcc

CCauaagauu

aagcgcugua

aucacugaac

gcuccgacac

cccaggacuu

auagcgagcu

gggcgacggce

uuuuucuuuc

cguugaauac

acugaaccua

cgccaaacaa

gucaaagaau

aaacacuuau

cgggaacucc

ucuuggcuac

aacgcaaacg

cuacguugaa

cacuuucacu

aaaaaccuuc

ccucaacgga

gcaggugcag

gguuccugaa

gaaugaagaa

38134

aguccuuccu
caacauccaa
guuagcgcac
uacucguuuc
uaacccccgce
accacaugcu
uggagcucga
agaguccacg
cuuuuugaau
acagcgggaa
cuagucgugu
gauacagccu
cccagaucgg
cagggugaaa
caacucggac
gauuuugauu
cagaauucag
cggggcggau
cucaaagauc
gcgggcaaca
gacccgacca
gccaucgaca
ucuuuucagyg
ggggccuuca
guccaaugua

accacccuug

cagugggugg

-114-

uuccccuucc

ccugcuuuug

ccaaacggcg

ucccccgacce

acgggaugug

guuagucccu

cccuccuuag

ugacugcuac

auccacggcu

cuguagcuag

cgguucuaua

cuggcaccuu

ugaacaaugg

uugaaauuuu

uggacaucgu

cccguggcaa

uagacuucuc

uagcgggucu

acaacaccga

cugccauaaa

aaucugaucc

ggugguacac

ccgucccgcu

cagcuacccu

auuugacaca

augucaagcc

aaaugucuga

gggggguuaa

cggggaacgg

caccuaccaa
auucacucac
cgauaaccgu
uuauggcuge
uaagggaacc
caccaugagu
cgauccagag
gccuuagcgu
gguagcacau
ugaagaugua
uguuuacgau
aaggucuuuc
guacgaacua
uaaugguaac
gaccuccucg
ccucacaaau
agaaauggaa
cacgcaauca
uccguccagce
uggacgucuc
ucccggggec
acauagacac
auuccaccaa
cgacgguaag

cgauuaccgg

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



accgggaaaa

ugggguccca

gcgagaaccu

uccucagaga

aaggaaggag

uucaaugggc

acggcaccca

gcuuacggga

uugcaacugg

gccucagaca

aucuccuucc

aguucaaauu

augauggcga

acucuuuccg

uggaccuucg

aacucgguuu

ccaccugacu

acucuccguc

gagaccgggg

ccuggcucua

aucaagguac

cagcaggaug

gccacucguu

cuggacuuca

acgguggucu

gaauaccagg

cgcacucccc

ucugucucgu

cggggucuac

gagaagaaaa

gccuggugcec

acaugccuuu

auuucaucaa

cuaccucggu

cacagaacuc

ccacCaacuga

uucgcaaccg

gagaaaauuc

augugcguac

cccgcauacc

cauaugugcc

cgaucacccu

ucgccaauua

gagggaaauu

aagcuaugca

ucguccccua

acuccgcuga

guccgcaaag

uccccguuga

uuauugaggc

accacacuaa

uggagaagga

augguuacuu

ucggccugua

auuuuuauag

cacuagagcc

cuuccagcuu

gcgcuuucgce

cugugcuccc

cggcgcaugce

gcaccgcugu

ccagcaugcu

38134

ucagucucuu

ccccuaucaa

agacauaaac

cuggacccuc

cccagaaauu

cuacacggcc

gcuuauguuu

cccuccuguc

cacucucaug

cuacguugcc

uucagauccce

ccgugggugu

ccugcucucg

gugcacauac

caucucgccc

ugguugguuu

ucccugcauu

uuguaauccu

ggguaacacu

ugucaaguuc

cgccguuuuc

uugucuucug

cgccaauccg

cuuggccugu

ggaucuggaa

ugucuacgac

uagcaagggu

cgugcgcugg

ugauuggggdg

aaaacacgug

ucccuuucgc

ggcacauacu

guaacgguuu

gucccauaca

cucguuaugg

acauuuucug

gggacggacg

cucucaaccc

aauuaccucc

gcauuugagc

guucccaccc

gucuaucaga

auccaaauca

uauucucccc

ucuauuuggg

agugacuacc

agccugcaca

cucuuuuucg

uccuaugugu

gacaccgauu

cuguuugauc

ccccecgceccuu

accccceccgece

uccggcagug

uucacuuacu

uuugcuguag

cagcugcaug

gggaagguau

gggggggcuu

acuauuuacg

gccguguaca

agcuacaagc

-115-

aucggccccc

ucccacacca

ucggggagac

ugcucguucc

uaaggccuac

aagaacaggg

ucccugacga

cuggugaaau

gggugccuga

aguucgauga

acacccuggu

cucugacauu

caaauggaac

acauaggcuu

gugaaacucg

aguugaccaa

cuucugcugg

uccacuccac

ucucugguga

gaucucgauu

ucccuacaca

caacagucgc

guguucuugc

uuagaucgga

ggugguuucc

ugcccuucca

cuuucgugcu

Ccaagcucuc

ccuuuguccce

uucgguacaa

agaagaugcu

uaacuggacu

aauucugaac

ccccacgcaa

CcCcuagacuau

aagucccuac

gcccauuccu

cacugucccu

aaccgaccuu

acccgugccu

caggccucuc

uggcgccauc

uuguggaccc

gcaaccacag

gaacucuagu

agccauuacc

aauuacucua

ugaggauuac

cgacaacgcc

acuggcggcu

auugaaugua

agaaggugcg

uucccgaccce

uaacacuuca

ccuugagguu

uucuggcagu

cuuuacuggg

cccuuggaac

uucugcuacg

ccguccuaau

gaacgcacgu

gaugcaaucu

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480



ggcgauaucg

gcagaaaaug

accuggagaa

ggggaaggcu

uugggccugce

gagaaaugcu

accaagcccu

aaagucaaag

cuagucaaag

guccuccagu

uucauggcug

aaaucucuug

aaugccaaac

ccgggaugcg

uauggcuccc

ggacaguucg

accuuuuguc

aaagggcguc

ccugucacca

gaaguaucug

acagacgccc

cgcuucaaaa

gacauucgag

aacgagaaug

gucgaugagg

cuugccaagc

ggacucuaca

ucugucaagg

ccuggagcac

gcggucgcua

agaccaaucc

aucuagucac

aguaugugaa

cugucgccuu

acuuucucuc

Cuaguuucuu

cagugaaguc

acuggaacca

agguggucga

accaguugga

guuccgggcce

CccCuaacacu

aaaguucagc

gcaagagcuu

aaaguguaua

ugaccuugau

agaugguguc

ccuuuaccuc

uugcugaucc

aggccuacaa

cccccauuua

auggucacca

ccaagcaaca

augacacccc

cgcuugucga

uaggucuugc

gguacuucuc

cacccaggag

ucucucucau

agaaaguggu

38134

ugguccugcu

ucuggccucu

gaacgaugau

ggccgccacg

ucgggggcuc

uaccguagaa

gaaauuccga

aauagcugcc

uuggcugcag

gaugaagaag

cccucuuagce

ggggaagacu

ccaacgaguu

ggccucuacg

uucucuuccc

ggaugauuug

gaccgcccaa

caaucucauc

uucugcaguc

gaaacacaca

uccuuuugcu

gaauuuuaau

aggugcccga

cgucgacgag

ccucacucca

ccuagcugcg

uggcucugau

cgaaaaugcu

ggaaaugcaa

cguccccauu

ucugacaacc

cucuggaaga

uuuuggccca

cuauccaacc

aauuacacug

ccaccuccuc

aaacuguuua

ggcuugaaga

gccuggauca

cucgggccug

gacgaccaga

aauuuggccc

gaacccguug

uugauugccc

ccagauccag

ggacaaaacc

uuucucccca

auugcaacua

ucucgccgua

cggcugaauu

gcccaugugce

cuccuagagu

aacaugcaga

gcguugggua

gaggccgacc

gucaccccug

gcagaccaag

uaugacggcc

cagcccaacg

accuucaugg

-116-

caauuuugga

uggugcacuc

auuuacucag

aagcuucagu

acuuuuacuc

caccagcuga

agaugcaagg

auuuucaauu

acaaagagaa

uggccuuggce

uugaauaccu

aaagucucac

uggugguccu

aggcuguguc

auuucuucga

cggauggaca

acauggcgga

caaaucuccc

ucaacuacga

uugacuuggc

ccuuugugga

uggucgauuc

cucugguucu

gaguucucuc

cgguuggccg

gucugauaau

aagaaacaga

cgaagaaaaa

uggacauggg

uucccaacag

guuucuugaa

uguucaacag

cgagcuagug

aaaggcucuu

uuuacugaua

aaaccugaug

acccauggac

uguucgugac

agccagcccu

ucaugacgcu

ccagaaccuc

cacuaugauc

uagaggcaag

caagcgccuc

uggauacaaa

agauuucucc

ccuugcagag

ccacuucagu

ucugacucua

uuucaggcgce

cguagcugug

cauuuguaca

acagagcccce

ccccgeugceg

uuuggcuauu

cuuggcagug

aagugaggga

cucuaagccc

cuuugaggcu

accuucuggg

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280



cuuacacagu
uccaaucccu
uuccaaacgg
ggaccgggca
cgcaacuccc
uuccucggau
uacaggguga
guccgacgca
aucucaaaau
caaggacuga
uugagaaaga
aaauuugauc
acugccaaug
cgagucuucu
ggcauccccg
aacggccuuc
gcuguacaaa
cugaaagaug
gugcccuccce
uuucaauccce
uggaccguca
gccuuugacu
guggacaaug
cacgcuuacg
accagccugce
uacaaggaau
ggcacggauu
aagaugacuc
guuuuucuaa
uuaaagaauu

caaucuguuu

ccgcucuucu
ccuggaccag
uucauuucac
auucuuuccc
gugugguugg
uuguugauuc
cgaccuacaa
ucauuggccu
uaggacuaau
ugacugaauu
cgaccgcaca
ccagacugaa
ucccuuacca
ccuucuuggyg
gacuagaccc
gacguacuga
uccagaaauu
agaucagacc
uggcgcauug
auccuggcuu
uaggggcuca
cuucacacgg
guuuuagccce
gcgagcgucg
ugaacacagu
uugaauauga
acgaucugga
cugccaacaa
agcgcaaauu
uggaagccau

cuauguuggc

38134

ggugaccgge
cuucacaauc
ucaccacggu
uaacaaucua
cguuucgucc
caucaccucu
aggauggugc
gcauucugcu
caaagcccug
agagccugga
cgcgguguac
caaggauguu
accuccuuug
gaaagacaau
cauggauccc
ucucgucgau
cuuagacggu
cucagagaaa
cauugugggc
ucuccucggce
acucgagggyg
cacuggcucc
ugcgeuggga
caucaagauu
gcucaacaau
caugguugau
cuucaaugag
ggguucuguc
cguccaaaac
gcucuccuac

ucaacauucu

cggaccuucc

cgcggugagg

auucccacag

gacaaguuug

aguuacggaa

gaacaaggaa

ggcucggccec

ggcgccgcecg

aaacaccucg

aucaccguac

aaaccggagu

gacuuggaug

uucuacacau

gacauucuga

cacacagcuc

uuugugaacg

gacuacucug

guccgagcgg

agaauguugc

ucugcuaucg

agaaagaaca

uucgaggcuc

ccguaucuca

accgguggcc

gugaucauca

aucaucgccu

guggcacgac

uucccuccga

aacgacggcu

uucaaaccag

ggaaaagaag

-117-

uaaucaauga

uacacacucg

aucugaugau

gacuugacca

acuucuucuu

cuuacgcaag

uggucuguga

guaucggcgc

gugaaccuuu

auguaccccg

uugagccugce

aaguaauuug

acaugucaga

ccgucaaaga

cgggucugcc

guacaguaga

accaugucuu

gaaaaacccg

uugggcgcuu

ggucugaccc

cguaugacgu

ucaucucuca

gaucccuggc

uccccuccgg

ggacugcucu

acggugacga

gcgcugccaa

cuuccucucu

uauacaaacc

gaacacuacu

aauvaugauag

acauacaugg

ugaugagccc

gguacgucuc

gaugccggca

cucuggaaau

acucuuuagg

ggccgguggce

cgggaccuau

ggccacaaug

gaaauccaaa

uguguuguca

gucuaaacac

guacgcucau

agcaauucug

uuacgccauc

ugcggcgcug

CCaaacuuuu

cauuguugau

ugcugccaag

ugauguuuuc

ggacuacagu

cuuuuucacc

ugucucggug

uugugccgceg

ggcauugacu

ccuucugguu

guugggguau

uuccgaugcu

aguuauggau

cgagaagcug

auugaugcac

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140



38134

cccuucgeug acuacggugc cguaccgagu cacgaguacc ugcaggcaag auggagggcece

uuguucgacu gacccagaua gcccaaggcg cuucggugcu gccggcgauu cugggagaac

ucagucggaa cagaaaaggg aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa

<210>
<211>
<212>
<213>

10
7356
ARN
Sene

<400> 10
aggggggggc

uguguuugcu

cuccgauucc

uugguguggu

aaaagugugu

ugacucaagc

ggcuauccac

gccuucuugce

guucuccccu

ggcaugaucc

uuggauacug

aauaugcaga

ggaacaaaag

uccacucauu

gaauaccaaa

gguaauguuc

accuucaauu

gcgucaggceyg

aguggaaucu

ucugcugauc

cugggugugu

acagaucaac

ucuuggacaa

cugucuagac

cavirut

ugggcccuca

agaggcacag

ugcgucgceca

cugcgaguuc

uguaacuaca

gcggaaagcg

cucggaucac

aacaagcucc

cucgacccag

cccuagcaua

ccugauaggg

acucucauuu

ucaagaucgu

uagagauacu

uucgcgccge

agacaaccuc

acuacgcaaa

ccgggcccgg

ugaacccucu

gagucauaac

ugugugccua

ccaccaccac

aagcuguaaa

agggaggccu

ugcccagucc

aggagcaaca

aagguguuag

uagccuacuc

agauuuagcc

cuguaaccac

ugaacuggag

gacacagagu

gacuucuuuu

gcgagcuaca

cgacggccua

uucuuucgau

ugaauacccc

gaaccuacag

Caaacaacaa

aaagaaugau

cacuuaucag

gaacucccgg

uggcuaccuc

gcaaacggcg

uguugaagac

uuuuacugcc

aaccuucucu

caacggaggg

uuccuuuccce

cccaaccugc

cgcacccaaa

guuucucccc

cucgcacgag

augcuguuag

cucgacccuc

ccacgugauu

ugaauaucca

gcgggaacug

gucgugucgg

acagccucug

agaucgguga

ggugaaauug

cuuggacugg

uuugauuccc

aauucaguag

ggcggauuag

aaagaucaca

ggcaacacug

ccgaccaaau

aucgacaggu

uuucaggccyg

gccuucacgg

-118-

cuuccggggg

uuuugugggg

cggcgcaucu

uauccauuca

augugcgaua

ucccuuuaug

cuuaguaagg

gcuaccacca

cggcucgauc

uagcuaggcc

uucuauaggu

gcaccuuuga

acaauggugu

aaauuuuaag

acauuguaua

gcggcaauaa

acuucucgac

cgggucuccu

auaccgaaga

CcCauaaacac

cugacccucc

gguacacugg

ucccgcuccce

cuacccuaca

guaaaccggc

aacggugcgg

accaaugcua

cucacgcaca

accgcaagac

gcugcgagau

gaaccgagag

ugaguacaug

cagagggugg

uuagcgugcec

agcacauaua

agacguaacc

uuacgauucg

gucuuucaau

cgaacuacag

cgguaacaug

cuccucgucg

caCaaauuuc

aauggaaaac

gcaaucauca

guccagcagc

acgccucaau

uggagccuuc

cagacauuuc

7200

7260

7310

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



uuaaugaagu

gcucuucuug

aagagccuac

gggaaaaaca

ggcccuaauu

agaaccucua

ucagagacac

gagggagcca

aaugggcuuc

gcacccagag

uacgggaaug

caacuggccc

ucagacgcau

uccuucccga

ucgaauuucg

auggcaagag

cuuucugaag

accuuuguca

ucgguuuacu

ccugacugcc

cuccgucucce

acugggguua

ggcucuaacc

aagguacugg

caggacgaug

acucguuucg

gauuucaauu

guggucucac

uaccaggcuu

acuccccgcg

gcggguggca

uugccauggu

aggagcugaa

ugccuuuuca

ucaucaaccc

ccucgguaga

agaacuccug

caacugaccc

guaaccguua

aaaauucgcu

ugcguacccc

guauacccac

augugcccua

ucacccuuuc

CcCaacuaccg

ggaaauuccu

ccaugcagug

uccccuacau

cugccgaugg

cacagaaacc

ccguugauug

uugaggcggg

acacuaaugu

agaaggacgc

guuacuuuug

gccuguacgu

uuuacagcuu

uggagccaga

ccagcuuugu

cuuucaccag

38134

ggugcagguc

ccccgaaacc

ugaagagcag

gucucuuggc

Ccuaucaagua

cauaaguguc

gacccuccuc

agaaauuaca

cacgaccggg

uauguuucuc

ucccgucaau

ucucauggcg

cguugccguu

agauccuguc

gggguguauc

acucucguau

cacauacucc

cucgcccagu

uugguuuagce

cuguauucuc

uaauccuucc

uaacacugac

caaguuccug

cgucuucccc

ucuucuaaca

Caauccgucu

ggccuguuuc

ucuggaauuu

cuacgaccaa

caaggguggg

caaugcaauu

acccuygaug

uggguagaaa

acauacuauc

acaguuuucc

CcCauacaucg

guuauggugc

uuuucuguaa

acggacgagg

ucaaccaucc

uaccucccug

uuugggcggyg

cccacccagu

uaccagaaca

Caaaucacuc

ucucccccaa

auuugggaua

gacuaccgug

cugcacaagc

uuuuucgccu

uacguguucc

accgauuucu

uuugaucgau

cguccuuucc

ccccgcceccecaa

gacaguggcg

acuuacuuua

gcuguagggu

cugcauguac

aagguaucuu

-119-

ugacacaauu

ucaagcccga

ugucugacga

ggcccccuaa

cacaccaaau

gggagacucc

uugucccccu

ggccuacaag

aacaggggcc

cugacgacac

gugaaauaac

ugucugaacc

ucgaugacaa

cccugguagg

ugacauuuug

auggaacgca

uaggcuugaa

aaacucgggc

ugaccaaaau

cugcugguga

acuccaccga

cuggugaacu

cucgauuacu

ccacagaaac

cagucgccuc

uucucgccaa

gaucagaccu

gguuccccuc

ccuaccacuu

ucgugcucce

ccaccaaggu

cggcaaggca

uuaccggacc

cuggacuugg

ucugaacgcg

uacacaaucc

ggacuacaag

uccuuacuuc

cauucccaca

ugucccugcu

cgaccucuua

cgagccugcec

gccucucauc

cgccaucagu

uggacccaug

accacagacu

cucuaguugg

caucaccaac

cacucuaccg

ggauuacacc

caacgccgag

ggcggcuccu

gaauguaauu

aggugcgcag

ccgacccgcece

cacuucacug

ugaagucacg

uggcagugag

uaccgggcgce

uuggaacucu

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240



gucucauccg

gguuugccgg

aagaaaagca

uggugcccua

gauaucgaga

gaaaacgauc

uggagaaagu

gaaggcucca

ggccugcauu

aaaugcucua

aagcccuccg

gucaaagacu

gucaaagagg

cuccaguauc

auggcugguu

ucucuugccc

gccaaacaaa

ggaugcggca

ggcucccaaa

caguuuguaa

uuuugucaga

gggcgucccu

gucaccauug

guaucugagg

gacgcccccec

uucaaaaaug

auucgagcca

gagaaugaug

gacgaggcge

gccaagcuag

cuuuacaggu

ugcuucccgu

cgcaugcuga

ccgcuguaaa

gcaugcuucc

ccaauccugg

uagucacucu

acgugaagaa

ucgccuuggc

uucucucccyg

guuucuucac

ugaagucgaa

ggaaccaaau

uggucgacug

aguuagagau

cugggccccce

uaacacuggg

guuccgccca

agagcuuggc

guguguauuc

ccuugaugga

uggugucgac

ucaccuccaa

cugauccuuc

CCuacaagaa

ccauuuaucc

gucaccagaa

agcaacaagg

acacccccgu

uugucgaccu

gucuugcccu

acuucucugg

38134

gcgeuggggyg

cugggggacu

gcacguggcc

cuuucgcagc

cccugcuucu

ggccucucuc

Ccgacaacuuu

cgccacacua

ggggcucaau

uguagaacca

auuccgaaag

agccgccggu

gcugcaggcc

gaagaagcuc

ucuuagugac

gaagacuaau

acgagucgaa

cuccacgcug

ucuucccccg

ugaucuggga

cgcccaauuu

ucuuaucauu

cgcagucucu

gcauacacgg

uuuugcugce

cuuuaaucuc

ugcccggaac

cgacgaggcg

cgcuccagag

agcugcgguc

cucugauaca

gcggcuucca

auuuaugcuu

guguacguuc

uacaagcaga

gacaacccaa

uggaagaugg

uggcccaauu

uccaaccaag

uacacagacu

ccuccuccac

cuguuuaaga

uugaagaauu

uggaucaaca

gggccugugg

gaucagauug

uuggcccaaa

cccguugugg

auugcccagg

gauccagauu

Caaaacccgg

cuccccaaca

gcaaccacaa

cgucguauca

cugaauuuug

caugugcccu

cuagaguugg

augcagacuu

uuggguagag

gccgauccgg

accccugguu

gaccaagaug

-120-

agcucucuuc

ucgucccccg

gguacaagaa

agaugcugau

ucuuggaguu

uacacucugu

uacucaguga

cuucaguaaa

uuuacuccuu

cagccgagaa

ugcaagggcc

uccaauuugu

aggagaaagc

cucuggcuca

aauaucucca

gucucaccac

ugguccuuag

cuguguccaa

ucuucgacgg

auggacaaga

uggcggaccu

accuccccca

acuacgaccu

accuggcuuu

ucguggacgu

ucgacuccau

uggucuuaca

uucucacccc

uuggccgcuu

ugauaaucuu

aaacagaaug

ugccacgcgg

uccuaaugag

cgcacgugcc

gcaaucuggc

ucuugaggca

ucagcagacc

gcuggugggyg

ggcucucuug

acugauagag

ccugaugacc

cauggacaaa

ccgugaccua

cagcccuguc

ugaugcuuuc

gaaccuuaaa

uaugaucaau

aggcaagccg

gcgucucuac

auacaaagga

uuucuccacc

ugcagagaag

cuucagcccu

gacucuagaa

caggcgcaca

agcugugcgc

uugugcagac

gagcccuaau

cgcugcgguc

ggcuauucuu

ggcaguggga

ugaggaaucu

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100



accaaagcac

ggagcacucu

gucgcuaaga

acacaguccg

aaucccuccu

Caaacgguuc

ccgggcaacu

aacucccgug

cucggguucg

agggugacga

cggcgcauca

ucaaaauuag

ggacugauga

agaaagacga

uuugauccca

gccaacgucc

guuuucuccu

aucccuggac

ggccuucgac

augcaaaucc

aaagaugaaa

cccucccugg

caaucccauc

accgucauag

uuugacucuu

gacaaugguu

gcuuacggcg

agcuugcuga

aaggaauuug

acggauuacg

cuaggagcga
cucuuaugga
aaguggucgu
cucuucuugu
ggaccagcuu
auuuuaccca
cuuucccuaa
ugguuggcgu
uugacuccau
cuuacaaggqg
uuggccugca
gacugaucaa
cugaguuaga
ccgcacacgce
gacugaacaa
ccuaucaacc
ucuugggaaa
uagaccccau
guacugaucu
agaaauucuu
ucagacccuc
cgcauugcéu
cuggcuuucu
gggcucagcu
cacacggcac
uuagcccugce
agcgucgcau
acacagugcu
aguaugacau

aucuggacuu

38134

aaaugcuuau

aaugcaacag

ccccauuacc

ggccggcecegg

caccauccgu

ccaugguguu

Caaucuagac

uucgucuagu

caccucugaa

cuggugcggc

uucugcuggu

agcucugaaa

gccuggaauc

aguguacaaa

ggauguugac

uccuuuguuc

agacaaugac

ggauccccac

cgucgacuuu

agacggugac

agagaagguc

ugugggcaga

ccuuggcucu

cgagggaaga

uggcuccuuc

gcugggaccg

Caagauuacc

caacaaugug

gguugauauc

caaugaggug

gacggcccga

cccaacgugg

uucaugguuc

accuuccuaa

ggugaggugc

cccacagauc

aaguuuggac

uacggcaauu

caaggaacuu

ucggcccugg

gccgcuggua

caccucggug

accguacaug

ccggaguuug

uuagaugagg

uacacauaca

auucugaccg

acagcuccgg

gugaacggca

uacucugauc

cgagcgggaa

augcugcuug

gcuaucggcu

aagaacacgu

gaggcucuca

uaucucagau

gguggccucc

aucaucagga

aucgccuacg

gcacgacgcg

-121-

agaaaaacuc

acaugggcuu

CCcaacagacc

ucaaugagca

auacucguga

ugaugauggu

uugaccagau

ucuucuucuc

augcaagacu

ucugugaggc

uuggugccgg

aaccucuggce

uaccccggaa

aaccugcugu

uaauuugguc

ugucagagua

ucaaagaagc

gucugcccua

cgguagacgc

augucuucca

aaacccgcau

ggcgcuuuge

cugacccuga

augacgugga

ucucucacuu

cccuggcugu

ccuccgguug

cugcucuggc

gugacgaccu

cugccaaacu

uaagcccccu

ugaggcugcg

cucuggacuu

cacaugguca

ugagccuuuu

acgucucgga

gccggcacgce

ugggaauuuc

uuuuagguac

cggugguguc

gaccuacauc

uacaaugcaa

aucuaaauug

guugucaaaa

uaaacacacu

cgcucaucga

aauccugggc

ugccauuaac

agcgcuggcce

aacuuuucug

ugucgaugug

cgccaaguuu

uguuuucugg

uuacagugcc

uuucaccgug

cucggugcac

ugccgcgacce

auugacuuac

ucugguuggu

gggguauaag

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900



augacucccg

uuucuaaaac

aagaauuugg

ucuguuucua

uucgcugacu

uucgauugac

gucggaacag

aaauaaacac

<210> 11
<211>
<212>
<213>

ARN
<400> 11

uuugaaaugqg
ccggcugugu
ugcggcuccyg
uguuauuggu
ccacgaaaag
aagacuggcu
aagauggcua
gagaggccuu
acaugguucu
gguggggcau
gccuuggaua
acaaauaugc
accggaacaa
ucgucuacuc
aaugaauacc
caggguaaug
augaccuuca
ucggcgucaqg

uucaguggaa

7310

ccaacaaagg

gcaaauucgu

aagccaugcu

uguuggcuca

acggugccgu

ccagauagcc

aaaagggaaa

gaccucacua

Senecavirut

ggggcugggce

uugcuagagg

auuccugcgu

guggucugcg

uguguuguaa

caagcgcgga

cccaccucgg

cgugcaacaa

ccccucucga

gaccccuagce

cugccugaua

agaacucuca

aagucaagau

auuuggagau

aaauucgcgc

uucagacaac

auuacuacgc

gcgccggacce

ucuugaacccec

38134

uuccgucuuc

CCaaaacaau

cuccuacuuc

acauucugga

accgagucac

caaggcgcuu

aaaaaaawaa

cgagagcuga

ccugaugccc

cacagagggyg

cgccaaaggu

aguucuagcc

CcCcauaagauu

aagcgcugua

aucacugaac

gcuccgacac

cccaggacuu

auagcgagcu

gggcgacggc

uuuuucuuuc

cguugaauac

acugaaccua

cgccaaacaa

gucaaagaau

aaacacuuau

cgggaacucc

ucuuggcuac

ccuccgacuu

gauggcuuau

aaaccaggaa

aaagaagaau

gaguaccugc

cggugcugcc

aaaaaaraaa

gacugc

aguccuuccu

caacauccaa

guuagcgcac

uacucguuuc

uaacccccgce

accacaugcu

uggagcucga

agaguccacg

cuuuuugaau

acagcgggaa

cuagucgugu

gauacagccu

cccagaucgg

cagggugaaa

caacucggac

gauuuugauu

cagaauucag

cggggcggau

cucaaagauc

-122-

ccucucucuc

acaaaccagu

cacuacucga

augauagauu

aggcaagaug

ggcgauucug

aaaacaaaaa

uuccccuucce

ccugcuuuug

ccaaacggcg

ucccccgacce

acgggaugug

guuagucccu

cccuccuuag

ugacugcuac

auccacggcu

cuguagcuag

cgguucuaua

cuggcaccuu

ugaacaaugg

uugaaauuuu

uggacaucgu

cccguggcaa

uagacuucuc

uagcgggucu

acaacaccga

cgaugcuguu

uauggauuua

gaagcugcaa

gaugcacccc

gagggccuug

ggagaacuca

auaaaaacaa

gggggguuaa

cggggaacgg

caccuaccaa

auucacucac

cgauaaccgu

uuauggcugce

uaagggaacc

caccaugagu

cgauccagag

gccuuagcgu

gguagcacau

ugaagaugua

uguuuacgau

aaggucuuuc

guacgaacua

uaaugguaac

gaccuccucg

ccucacaaau

agaaauggaa

6960

7020

7080

7140

7200

7260

7320

7356

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



aacucugcug

ucauugggug

agcacagauc

aauucuugga

uuucugucua

uuuuugauga

ggcgcucuuc

gcaaagagcu

accgggaaaa

ugggguccca

gcgagaaccu

uccucagaga

aaggaaggag

uucaaugggc

acggcaccca

gcuuacggga

uugcaacugg

gccucagaca

aucuccuucc

aguucaaauu

augauggcga

acucuuuccg

uggaccuucg

aacucgguuu

ccaccugacu

acucuccguc

gagaccgggg

ccuggcucua

aucaagguac

cagcaggaug

gccacucguu

aucgagucac

uguugugugce

aacccaccac

Caaaagcugu

ggcagggagg

agugcgggug

uuguugccau

uacaggagcu

acaugccuuu

auuucaucaa

cuaccucggu

cacagaacuc

ccacaacuga

uucgcaaccg

gagaaaauuc

augugcguac

cccgcauacc

cauaugugcc

cgaucacccu

ucgccaauua

gagggaaauu

aagcuaugca

ucguccccua

acuccgcuga

guccgcaaag

uccccguuga

uuauugaggc

accacacuaa

uggagaagga

augguuacuu

ucggccugua

38134

aacgcaaacg

cuacguugaa

cacuuucacu

daaaaaccuuc

ccucaacgga

gcaggugcag

gguuccugaa

gaaugaagaa

ucagucucuu

ccccuaucaa

agacauaaac

cuggacccuc

cccagaaauu

cuacacggcc

gcuuauguuu

cccuccuguc

cacucucaug

cuacguugcc

uucagauccc

ccgugggugu

ccugcucucg

gugcacauac

caucucgccc

ugguugguuu

ucccugcauu

uuguaauccu

ggguaacacu

ugucaaguuc

cgccguuuuc

uugucuucug

cgccaauccg

gcgggcaaca

gacccgacca

gccaucgaca

ucuuuucagg

ggggccuuca

guccaaugua

accacccuug

cagugggugg

ggcacauacu

guaacgguuu

gucccauaca

cucguuaugg

acauuuucug

gggacggacyg

cucucaaccc

aauuaccucc

gcauuugagc

guucccaccc

gucuaucaga

auccaaauca

uauucucccc

ucuauuuggg

agugacuacc

agccugcaca

cucuuuuucg

uccuaugugu

gacaccgauu

cuguuugauc

ccccgceccuu

accccceccecgcece

uccggcagug

-123-

cugccauaaa

aaucugaucc

ggugguacac

ccgucccgecu

cagcuacccu

auuugacaca

augucaagcc

aaaugucuga

aucggcccecc

ucccacacca

ucggggagac

ugcucguucc

uaaggccuac

aagaacaggg

ucccugacga

cuggugaaau

gggugccuga

aguucgauga

acacccuggu

cucugacauu

Caaauggaac

acauaggcuu

gugaaacucg

aguugaccaa

cuucugcugg

uccacuccac

ucucugguga

gaucucgauu

ucccuacaca

Caacagucgc

guguucuugc

cacgcaauca

uccguccagce

uggacgucuc

ucccggggcc

acauagacac

auuccaccaa

cgacgguaag

cgauuaccgg

uaacuggacu

aauucugaac

ccccacgcaa

CcCcuagacuau

aagucccuac

gcccauuccu

cacugucccu

aaccgaccuu

acccgugccu

caggccucuc

uggcgccauc

uuguggaccc

gcaaccacag

gaacucuagu

agccauuacc

aauuacucua

ugaggauuac

cgacaacgcc

acuggcggcu

auugaaugua

agaaggugcg

uucccgaccc

uaacacuuca

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000



cuggacuuca

acgguggucu

gaauaccagg

cgcacucccce

ucugucucgu

cggggucuac

gagaagaaaa

gccuggugcc

ggcgauaucg

gcagaaaaug

accuggagaa

ggggaaggcu

uugggccuge

gagaaaugcu

accaagcccu

aaagucaaag

cuagucaaag

guccuccagu

uucauggcug

aaaucucuug

aaugccaaac

ccgggaugcg

uauggcuccc

ggacaguucg

accuuuuguc

aaagggcguc

ccugucacca

gaaguaucug

acagacgccce

cgcuucaaaa

auuuuuauag

cacuagagcc

cuuccagcuu

gcgcuuucgce

cugugcuccc

cggcgcaugc

gcaccgcugu

ccagcaugcu

agaccaaucc

aucuagucac

aguaugugaa

cugucgccuu

acuuucucuc

cuaguuucuu

cagugaaguc

acuggaacca

agguggucga

accaguugga

guuccgggcce

cccCuaacacu

aaaguucagc

gcaagagcuu

aaaguguaua

ugaccuugau

agaugguguc

ccuuuaccuc

uugcugaucc

aggccuacaa

cccccauuua

auggucacca

38134

cuuggccugu

ggaucuggaa

ugucuacgac

uagcaagggu

cgugcgcugg

ugauuggggyg

aaaacacgug

ucccuuucgce

ugguccugcu

ucuggccucu

gaacgaugau

ggccgecacyg

ucgggggcuc

uaccguagaa

gaaauuccga

aauagcugcc

uuggcugcag

gaugaagaag

cccucuuagc

ggggaagacu

ccaacgaguu

ggccucuacg

uucucuuccc

ggaugauuug

gaccgcccaa

caaucucauc

uucugcaguc

gaaacacaca

uccuuuugcu

gaauuuuaau

uucacuuacu

uuugcuguag

cagcugcaug

gggaagguau

gggggggcuu

acuauuuacg

gccguguaca

agcuacaagc

ucugacaacc

cucuggaaga

uuuuggccca

cuauccaacc

aauuacacug

ccaccuccuc

aaacuguuua

ggcuugaaga

gccuggauca

cucgggccug

gacgaccaga

aauuuggccc

gaacccguug

uugauugccc

ccagauccag

ggacaaaacc

uuucucccca

auugcaacua

ucucgccgua

cggcugaauu

gcccaugugc

cuccuagagu

-124-

uuagaucgga

ggugguuucc

ugcccuucca

cuuucgugcu

CCaagcucuc

ccuuuguccce

uucgguacaa

agaagaugcu

caauuuugga

uggugcacuc

auuuacucag

aagcuucagu

acuuuuacuc

caccagcuga

agaugcaagg

auuuucaauu

acaaagagaa

uggccuuggc

uugaauaccu

aaagucucac

uggugguccu

aggcuguguc

auuucuucga

cggauggaca

acauggcgga

caaaucuccc

ucaacuacga

uugacuuggc

ccuuugugga

uggucgauuc

ccuugagguu

uucuggcagu

cuuuacuggg

cccuuggaac

uucugcuacg

ccguccuaau

gaacgcacgu

gaugcaaucu

guuucuugaa

uguucaacag

cgagcuagug

aaaggcucuu

uuuacugaua

aaaccugaug

acccauggac

uguucgugac

agccagcccu

ucaugacgcu

ccagaaccuc

cacuaugauc

uagaggcaag

caagcgccuc

uggauacaaa

agauuucucc

ccuugcagag

ccacuucagu

ucugacucua

uuucaggcgc

cguagcugug

cauuuguaca

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800



gacauucgag
aacgagaaug
gucgaugagg
cuugccaagc
ggacucuaca
ucugucaagg
ccuggagcac
gcggucgcua
cuuacacagu
uccaaucccu
uuccaaacygg
ggaccgggca
cgcaacuccce
uuccucggau
uacaggguga
guccgacgca
aucucaaaau
caaggacuga
uugagaaaga
aaauuugauc
acugccaaug
cgagucuucu
ggcauccccg
aacggccuuc
gcuguacaaa
cugaaagaug
gugcccucce
uuucaauccce
uggaccguca
gccuuugacu

guggacaaug

CCaagcaaca

augacacccc

cgcuugucga

uaggucuugc

gguacuucuc

cacccaggag

ucucucucau

agaaaguggu

ccgcucuucu

ccuggaccag

uucauuucac

auucuuuccc

gugugguugg

uuguugauuc

cgaccuacaa

ucauuggccu

uaggacuaau

ugacugaauu

cgaccgcaca

ccagacugaa

ucccuuacca

ccuucuuggqg

gacuagaccc

gacguacuga

uccagaaauu

agaucagacc

uggcgcauug

auccuggcuu

uaggggcuca

cuucacacgg

guuuuagccc
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aggugcccga

cgucgacgag

ccucacucca

ccuagcugcg

uggcucugau

cgaaaaugcu

ggaaaugcaa

cguccccauu

ggugaccggc

cuucacaauc

ucaccacggu

uaacaaucua

cguuucgucc

caucaccucu

aggauggugc

gcauucugcu

Caaagcccug

agagccugga

cgcgguguac

caaggauguu

accuccuuug

gaaagacaau

cauggauccc

ucucgucgau

cuuagacggu

cucagagaaa

cauugugggc

ucuccucggc

acucgagggg

cacuggcucc

ugcgcuggga

aacaugcaga

gcguugggua

gaggccgacc

gucaccccug

gcagaccaag

uaugacggcc

cagcccaacg

accuucaugg

cggaccuucc

cgcggugagg

auucccacag

gacaaguuug

aguuacggaa

gaacaaggaa

ggcucggccc

ggcgccgecg

aaacaccucg

aucaccguac

aaaccggagu

gacuuggaug

uucuacacau

gacauucuga

cacacagcuc

uuugugaacg

gacuacucug

guccgagcgg

agaauguugc

ucugcuaucg

agaaagaaca

uucgaggcuc

ccguaucuca
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cucugguucu

gaguucucuc

cgguuggccg

gucugauaau

aagaaacaga

cgaagaaaaa

uggacauggg

uucccaacag

uaaucaauga

uacacacucg

aucugaugau

gacuugacca

acuucuucuu

cuuacgcaag

uggucuguga

guaucggcgc

gugaaccuuu

auguaccccg

uugagccugce

aaguaauvuuug

acaugucaga

ccgucaaaga

cgggucugcc

guacaguaga

accaugucuu

gaaaaacccg

uugggcgcuu

ggucugaccc

cguaugacgu

ucaucucuca

gaucccuggc

acagagcccc

ccccgcugeg

uuuggcuauu

cuuggcagug

aagugaggga

cucuaagccc

cuuugaggcu

accuucuggg

acauacaugg

ugaugagccc

gguacgucuc

gaugccggca

cucuggaaau

acucuuuagg

ggccgguggce

cgggaccuau

ggccacaaug

gaaauccaaa

uguguuguca

gucuaaacac

guacgcucau

agcaauucug

uuacgccauc

ugcggcegeug

CCaaacuuuu

cauuguugau

ugcugccaag

ugauguuuuc

ggacuacagu

cuuuuucacc

ugucucggug
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4920

4980

5040

5100

5160

5220

5280
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5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660



cacgcuuacg

accagccugc

uacaaggaau

ggcacggauu

aagaugacuc

guuuuucuaa

uuaaagaauu

Ccaaucuguuu

cccuucgcug

uuguucgacu

ucagucggaa
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<211>

<212>
<213>

ARN

<400> 12

uuugaaaugg

ccggcugugu

ugcggcuccg

uguuauuggu

ccacgaaaag

aagacuggcu

aagauggcua

gagaggccuu

acaugguucu

gguggggcau

gccuuggaua

aCaaauaugc

accggaacaa

ucgucuacuc

aaugaauacc

caggguaaug

7310

gcgagcgucyg

ugaacacagu

uugaauauga

acgaucugga

cugccaacaa

agcgcaaauu

uggaagccau

cuauguuggc

acuacggugc

gacccagaua

cagaaaaggg

Senecavirut

ggggcugggc

uugcuagagg

auuccugcgu

guggucugceg

uguguuguaa

caagcgcgga

cccaccucgg

cgugcaacaa

ccccucucga

gaccccuagc

cugccugaua

agaacucuca

aagucaagau

auuuggagau

aaauucgcgce

uucagacaac

38134

caucaagauu

gcucaacaau

caugguugau

cuucaaugag

ggguucuguc

cguccaaaac

gcucuccuac

ucaacauucu

cguaccgagu

gcccaaggceg

daaaaaaaaaa

ccugaugccc

cacagagggg

cgccaaaggu

aguucuagcc

ccauaagauu

aagcgcugua

aucacugaac

gcuccgacac

cccaggacuu

auagcgagcu

gggcgacggce

uuuuucuuuc

cguugaauac

acugaaccua

cgccaaacaa

gucaaagaau

accgguggcce

gugaucauca

aucaucgccu

guggcacgac

uucccuccga

aacgacggcu

uucaaaccag

ggaaaagaag

cacgaguacc

cuucggugcu

aaaaaaaaaa

aguccuuccu

caacauccaa

guuagcgcac

uacucguuuc

uaacccccge

accacaugcu

uggagcucga

agaguccacg

cuuuuugaau

acagcgggaa

cuagucgugu

gauacagccu

cccagaucgg

cagggugaaa

Ccaacucggac

gauuuugauu
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uccccuccgg

ggacugcucu

acggugacga

gcgcugccaa

cuuccucucu

uauacaaacc

gaacacuacu

aauvaugauag

ugcaggcaag

gccggegauu

daaaaaaaaaa

uuccccuucc

ccugcuuuug

ccaaacggcg

ucccccgacce

acgggaugug

guuagucccu

cccuccuuag

ugacugcuac

auccacggcu

cuguagcuag

cgguucuaua

cuggcaccuu

ugaacaaugg

uugaaauuuu

uggacaucgu

cccguggcaa

uugugccgceg
ggcauugacu
ccuucugguu
guugggguau
uuccgaugcu
aguuauggau
cgagaagcug
auugaugcac
auggagggcec

cugggagaac

gggggguuaa

cggggaacgg

caccuaccaa
auucacucac
cgauaaccgu
uuauggcugce
uaagggaacc
caccaugagu
cgauccagag
gccuuagcegu
gguagcacau
ugaagaugua
uguuuacgau
aaggucuuuc
guacgaacua

uaaugguaac

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7310

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



augaccuuca

ucggcgucag

uucaguggaa

aacucugcug

ucauugggug

agcacagauc

aauucuugga

uuucugucua

uuuuugauga

ggcgcucuuc

gcaaagagcu

accgggaaaa

ugggguccca

gcgagaaccu

uccucagaga

aaggaaggag

uucaaugggc

acggcaccca

gcuuacggga

uugcaacugg

gccucagaca

aucuccuucc

aguucaaauu

augauggcga

acucuuuccg

uggaccuucg

aacucgguuu

ccaccugacu

acucuccguc

gagaccgggyg

auuacuacgc

gcgccggacce

ucuugaaccc

aucgagucac

uguugugugc

aacccaccac

Caaaagcugu

ggcagggagyg

agugcgggug

uuguugccau

uacaggagcu

acaugccuuu

auuucaucaa

cuaccucggu

cacagaacuc

ccacaacuga

uucgcaaccg

gagaaaauuc

augugcguac

cccgcauacc

cauaugugcc

cgaucacccu

ucgccaauua

gagggaaauu

aagcuaugca

ucguccccua

acuccgcuga

guccgcaaag

uccccguuga

uuauugaggc

38134

aaacacuuau

cgggaacucc

ucuuggcuac

aacgcaaacg

cuacguugaa

cacuuucacu

aaaaaccuuc

ccucaacgga

gcaggugcag

gguuccugaa

gaaugaagaa

ucagucucuu

ccccuaucaa

agacauaaac

cuggacccuc

cccagaaauu

cuacacggcc

gcuuauguuu

cccuccuguc

cacucucaug

cuacguugcc

uucagauccc

ccgugggugu

ccugcucucg

gugcacauac

caucucgccc

ugguugguuu

ucccugcauu

uuguaauccu

ggguaacacu

cagaauucag

cggggcggau

cucaaagauc

gcgggcaaca

gacccgacca

gccaucgaca

ucuuuucagg

ggggccuuca

guccaaugua

accacccuug

cagugggugg

ggcacauacu

guaacgguuu

gucccauaca

cucguuaugg

acauuuucug

gggacggacg

cucucaaccc

aauuaccucc

gcauuugagc

guucccaccc

gucuaucaga

auccaaauca

uauucucccc

ucuauuuggg

agugacuacc

agccugcaca

cucuuuuucg

uccuaugugu

gacaccgauu
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uagacuucuc

uagcgggucu

acaacaccga

cugccauaaa

aaucugaucc

ggugguacac

ccgucccgcu

cagcuacccu

auuugacaca

augucaagcc

aaaugucuga

aucggccccc

ucccacacca

ucggggagac

ugcucguucc

uaaggccuac

aagaacaggg

ucccugacga

cuggugaaau

gggugccuga

aguucgauga

acacccuggu

cucugacauu

caaauggaac

acauaggcuu

gugaaacucg

aguugaccaa

cuucugcugg

uccacuccac

ucucugguga

gaccuccucg

cCcucacaaau

agaaauggaa

cacgcaauca

uccguccagce

uggacgucuc

ucccggggcce

acauagacac

auuccaccaa

cgacgguaag

cgauuaccgg

uaacuggacu

aauucugaac

ccccacgcaa

CcCuagacuau

aagucccuac

gcccauuccu

cacugucccu

aaccgaccuu

acccgugccu

caggccucuc

uggcgccauc

uuguggaccc

gcaaccacag

gaacucuagu

agccauuacc

aauuacucua

ugaggauuac

cgacaacgcc

acuggcggcu

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



ccuggcucua

aucaagguac

cagcaggaug

gccacucguu

cuggacuuca

acgguggucu

gaauaccagg

cgcacucccc

ucugucucgu

cggggucuac

gagaagaaaa

gccuggugcec

ggcgauaucg

gcagaaaaug

accuggagaa

ggggaaggcu

uugggccuge

gagaaaugcu

accaagcccu

aaagucaaag

cuagucaaag

guccuccagu

uucauggcug

aaaucucuug

aaugccaaac

ccgggaugcg

uauggcuccc

ggacaguucg

accuuuuguc

aaagggcguc

ccugucacca

accacacuaa

uggagaagga

augguuacuu

ucggccugua

auuuuuauag

cacuagagcc

cuuccagcuu

gcgcuuucgce

cugugcuccce

cggcgcaugce

gcaccgcugu

ccagcaugcu

agaccaaucc

aucuagucac

aguaugugaa

cugucgccuu

acuuucucuc

cuaguuucuu

cagugaaguc

acuggaacca

agguggucga

accaguugga

guuccgggcec

CCCuaacacu

aaaguucagc

gcaagagcuu

aaaguguaua

ugaccuugau

agaugguguc

ccuuuaccuc

uugcugaucc

38134

ugucaaguuc

cgccguuuuc

uugucuucug

cgccaauccyg

cuuggccugu

ggaucuggaa

ugucuacgac

uagcaagggu

cgugcgcugg

ugauuggggyg

aaaacacgug

ucccuuucgce

ugguccugcu

ucuggccucu

gaacgaugau

ggccgcecacyg

ucgggggcuc

uaccguagaa

gaaauuccga

aauagcugcc

uuggcugcag

gaugaagaag

cccucuuagc

ggggaagacu

ccaacgaguu

ggccucuacg

uucucuuccc

ggaugauuug

gaccgcccaa

Ccaaucucauc

uucugcaguc

cuguuugauc

ccccgceccuu

accccccecgcece

uccggcagug

uucacuuacu

uuugcuguag

cagcugcaug

gggaagguau

gggggggcuu

acuauuuacg

gccguguaca

agcuacaagc

ucugacaacc

cucuggaaga

uuuuggccca

cuauccaacc

aauuacacug

ccaccuccuc

aaacuguuua

ggcuugaaga

gccuggauca

cucgggccug

gacgaccaga

aauuuggccc

gaacccguug

uugauugccc

ccagauccag

ggacaaaacc

uuucucccca

auugcaacua

ucucgccgua
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gaucucgauu

ucccuacaca

Caacagucgc

guguucuugc

uuagaucgga

ggugguuucc

ugcccuucca

cuuucgugcu

ccaagcucuc

ccuuuguccc

uucgguacaa

agaagaugcu

caauuuugga

uggugcacuc

auuuacucag

aagcuucagu

acuuuuacuc

caccagcuga

agaugcaagg

auuuucaauu

acaaagagaa

uggccuuggce

uugaauaccu

aaagucucac

uggugguccu

aggcuguguc

auuucuucga

cggauggaca

acauggcgga

caaaucuccc

ucaacuacga

auugaaugua

agaaggugcg

uucccgaccc

uaacacuuca

ccuugagguu

uucuggcagu

cuuuacuggyg

cccuuggaac

uucugcuacg

ccguccuaau

gaacgcacgu

gaugcaaucu

guuucuugaa

uguucaacag

cgagcuagug

aaaggcucuu

uuuacugaua

aaaccugaug

acccauggac

uguucgugac

agccagcccu

ucaugacgcu

ccagaaccuc

cacuaugauc

uagaggcaag

caagcgccuc

uggauacaaa

agauuucucc

ccuugcagag

ccacuucagu

ucugacucua

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620



gaaguaucug

acagacgccce

cgcuucaaaa

gacauucgag

aacgagaaug

gucgaugagg

cuugccaagc

ggacucuaca

ucugucaagg

ccuggagcac

gcggucgcua

cuuacacagu

uccaaucccu

uuccaaacgg

ggaccgggca

cgcaacuccc

uuccucggau

uacaggguga

guccgacgca

aucucaaaau

caaggacuga

uugagaaaga

aaauuugauc

acugccaaug

cgagucuucu

ggcauccccg

aacggccuuc

gcuguacaaa

cugaaagaug

gugcccucce

aggccuacaa

cccccauuua

auggucacca

CCcaagcaaca

augacacccc

cgcuugucga

uaggucuugc

gguacuucuc

cacccaggag

ucucucucau

agaaaguggu

ccgcucuucu

ccuggaccag

uucauuucac

auucuuuccc

gugugguugg

uuguugauuc

cgaccuacaa

ucauuggccu

uaggacuaau

ugacugaauu

cgaccgcaca

ccagacugaa

ucccuuacca

ccuucuuggg

gacuagaccc

gacguacuga

uccagaaauu

agaucagacc

uggcgcauug

38134

gaaacacaca

uccuuuugcu

gaauuuuaau

aggugcccga

cgucgacgag

ccucacucca

ccuagcugcg

uggcucugau

cgaaaaugcu

ggaaaugcaa

cguccccauu

ggugaccggce

cuucacaauc

ucaccacggu

uaacaaucua

cguuucgucc

caucaccucu

aggauggugc

gcauucugcu

caaagcccug

agagccugga

cgcgguguac

caaggauguu

accuccuuug

gaaagacaau

cauggauccc

ucucgucgau

cuuagacggu

cucagagaaa

cauugugggc

cggcugaauu

gcccaugugce

cuccuagagu

aacaugcaga

gcguugggua

gaggccgacc

gucaccccug

gcagaccaag

uaugacggcc

cagcccaacg

accuucaugg

cggaccuucc

cgcggugagyg

auucccacag

gacaaguuug

aguuacggaa

gaacaaggaa

ggcucggcecc

ggcgecgeeg

aaacaccucg

aucaccguac

aaaccggagu

gacuuggaug

uucuacacau

gacauucuga

cacacagcuc

uuugugaacg

gacuacucug

guccgagcgg

agaauguugc
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uugacuuggc

ccuuugugga

uggucgauuc

cucugguucu

gaguucucuc

cgguuggccg

gucugauaau

aagaaacaga

cgaagaaaaa

uggacauggg

uucccaacag

uaaucaauga

uacacacucg

aucugaugau

gacuugacca

acuucuucuu

cuuacgcaag

uggucuguga

guaucggcgc

gugaaccuuu

auguaccccg

uugagccugc

aaguaauuug

acaugucaga

ccgucaaaga

cgggucugcc

guacaguaga

accaugucuu

gaaaaacccg

uugggcgcuu

uuucaggcgce

cguagcugug

cauuuguaca

acagagcccc

cccecgeugceg

uuuggcuauu

cuuggcagug

aagugaggga

cucuaagccce

cuuugaggcu

accuucuggg

acauacaugg

ugaugagccc

gguacgucuc

gaugccggca

cucuggaaau

acucuuuagg

ggccgguggce

cgggaccuau

ggccacaaug

gaaauccaaa

uguguuguca

gucuaaacac

guacgcucau

agcaauucug

uuacgccauc

ugcggcgcug

CcCaaacuuuu

cauuguugau

ugcugccaag
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4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400
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5700
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6300
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6420



uuucaauccce

uggaccguca

gccuuugacu

guggacaaug

cacgcuuacg

accagccugce

uacaaggaau

ggcacggauu

aagaugacuc

guuuuucuaa

uuaaagaauu

Caaucuguuu

cccuucgcug

uuguucgacu

ucagucggaa

<210> 13

<211>

<212>
<213>

ARN
<400> 13

uuugaaaugg
ccggcugugu
ugcggcuccg
uguuauuggu
ccacgaaaag
aagacuggcu
aagauggcua
gagaggccuu
acaugguucu
gguggggcau
gccuuggaua

acaaauaugc

7310

auccuggcuu

uaggggcuca

cuucacacgg

guuuuagccc

gcgagcgucy

ugaacacagu

uugaauauga

acgaucugga

cugccaacaa

agcgcaaauu

uggaagccau

cuauguuggc

acuacggugc

gacccagaua

cagaaaaggg

Senecavirut

ggggcugggce

uugcuagagg

auuccugcgu

guggucugcg

uguguuguaa

caagcgcgga

cccaccucgg

cgugcaacaa

ccccucucga

gaccccuagc

cugccugaua

agaacucuca

38134

ucuccucggc

acucgagggg

cacuggcucc

ugcgcuggga

caucaagauu

gcucaacaau

caugguugau

cuucaaugag

ggguucuguc

cguccaaaac

gcucuccuac

ucaacauucu

cguaccgagu

gcccaaggcg

aaaaaaaaaa

ccugaugccc

cacagagggg

cgccaaaggu

aguucuagcc

ccauaagauu

aagcgcugua

aucacugaac

gcuccgacac

cccaggacuu

auagcgagcu

gggcgacggce

uuuuucuuuc

ucugcuaucg

agaaagaaca

uucgaggcuc

ccguaucuca

accgguggcec

gugaucauca

aucaucgccu

guggcacgac

uucccuccga

aacgacggcu

uucaaaccag

ggaaaagaag

cacgaguacc

cuucggugcu

aaaaaaaaaa

aguccuuccu

caacauccaa

guuagcgcac

uacucguuuc

uaacccccgce

accacaugcu

uggagcucga

agaguccacg

cuuuuugaau

acagcgggaa

cuagucgugu

gauacagccu
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ggucugaccc

cguaugacgu

ucaucucuca

gaucccuggc

uccccuccgg

ggacugcucu

acggugacga

gcgcugccaa

cuuccucucu

uauacaaacc

gaacacuacu

aauaugauag

ugcaggcaag

gccggcgauu

aaaaaaaaaa

uuccccuucc

ccugcuuuug

ccaaacggcg

ucccccgacce

acgggaugug

guuagucccu

cccuccuuag

ugacugcuac

auccacggcu

cuguagcuag

cgguucuaua

cuggcaccuu

ugauguuuuc

ggacuacagu

cuuuuucacc

ugucucggug

uugugccgcg

ggcauugacu

ccuucugguu

guugggguau

uuccgaugcu

aguuauggau

cgagaagcug

auugaugcac

auggagggcc

cugggagaac

gggggguuaa

c¢ggggaacgg

caccuaccaa

auucacucac

cgauaaccgu

uuauggcugc

uaagggaacc

caccaugagu

cgauccagag

gccuuagcgu

gguagcacau

ugaagaugua

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7310

60

120
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300

360

420

480

540

600

660
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accggaacaa

ucgucuacuc

aaugaauacc

caggguaaug

augaccuuca

ucggcgucag

uucaguggaa

aacucugcug

ucauugggug

agcacagauc

aauucuugga

uuucugucua

uuuuugauga

ggcgcucuuc

gcaaagagcu

accgggaaaa

ugggguccca

gcgagaaccu

uccucagaga

aaggaaggag

uucaaugggc

acggcaccca

gcuuacggga

uugcaacugg

gccucagaca

aucuccuucc

aguucaaauu

augauggcga

acucuuuccg

uggaccuucg

aacucgguuu

aagucaagau

auuuggagau

aaauucgcgc

uucagacaac

auuacuacgc

gcgccggacce

ucuugaaccc

aucgagucac

uguugugugc

aacccaccac

caaaagcugu

ggcagggagyg

agugcgggug

uuguugccau

uacaggagcu

acaugccuuu

auuucaucaa

cuaccucggu

cacagaacuc

ccacaacuga

uucgcaaccg

gagaaaauuc

augugcguac

cccgcauacc

cauaugugcc

cgaucacccu

ucgccaauua

gagggaaauu

aagcuaugca

ucguccccua

acuccgcuga

38134

cguugaauac
acugaaccua
cgccaaacaa
gucaaagaau
aaacacuuau
cgggaacucc
ucuuggcuac
aacgcaaacg
cuacguugaa
cacuuucacu
aaaaaccuuc
ccucaacgga
gcaggugcag
gguuccugaa
gaaugaagaa
ucagucucuu
ccccuaucaa
agacauaaac
cuggacccuc
cccagaaauu
cuacacggcc
gcuuauguuu
cccuccuguc
cacucucaug
cuacguugcc
uucagauccc
ccgugggugu
ccugcucucg
gugcacauac
caucucgccc

ugguugguuu

cccagaucgg

cagggugaaa

caacucggac

gauuuugauu

cagaauucag

cggggcggau

cucaaagauc

gcgggcaaca

gacccgacca

gccaucgaca

ucuuuucagqg

ggggccuuca

guccaaugua

accacccuug

cagugggugyg

ggcacauacu

guaacgguuu

gucccauaca

cucguuaugg

acauuuucug

gggacggacg

cucucaaccc

aauuaccucc

gcauuugagc

guucccaccc

gucuaucaga

auccaaauca

uauucucccc

ucuauuuggg

agugacuacc

agccugcaca
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ugaacaaugg

uugaaauuuu

uggacaucgu

cccguggcaa

uagacuucuc

uagcgggucu

acaacaccga

cugccauaaa

aaucugaucc

ggugguacac

ccgucccgcu

cagcuacccu

auuugacaca

augucaagcc

aaaugucuga

aucggccccc

ucccacacca

ucggggagac

ugcucguucc

uaaggccuac

aagaacaggg

ucccugacga

cuggugaaau

gggugccuga

aguucgauga

acacccuggu

cucugacauu

Caaauggaac

acauaggcuu

gugaaacucg

aguugaccaa

uguuuacgau

aaggucuuuc

guacgaacua

uaaugguaac

gaccuccucg

ccucacaaau

agaaauggaa

cacgcaauca

uccguccagc

uggacgucuc

ucccggggcec

acauagacac

auuccaccaa

cgacgguaag

cgauuaccgg

uaacuggacu

aauucugaac

ccccacgcaa

CcCcuagacuau

aagucccuac

gcccauuccu

cacugucccu

aaccgaccuu

acccgugcecu

caggccucuc

uggcgccauc

uuguggaccc

gcaaccacag

gaacucuagu

agccauuacc

aauuacucua

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580



ccaccugacu

acucuccguc

gagaccgggyg

ccuggcucua

aucaagguac

cagcaggaug

gccacucguu

cuggacuuca

acgguggucu

gaauaccagg

cgcacucccc

ucugucucgu

cggggucuac

gagaagaaaa

gccuggugcec

ggcgauaucg

gcagaaaaug

accuggagaa

ggggaaggcu

uugggccugce

gagaaaugcu

accaagcccu

aaagucaaag.

cuagucaaag

guccuccagu

uucauggcug

aaaucucuug

aaugccaaac

ccgggaugceg

uauggcuccc

guccgcaaag

‘uccccguuga

uuauugaggc

accacacuaa

uggagaagga

augguuacuu

ucggccugua

auuuuuauag

cacuagagcc

cuuccagcuu

gcgcuuucgce

cugugcuccc

cggcgcaugce

gcaccgcugu

Ccagcaugcu

agaccaaucc

aucuagucac

aguaugugaa

cugucgccuu

acuuucucuc

cuaguuucuu

cagugaaguc

acuggaacca

agguggucga

accaguugga

guuccgggcc

ccCuaacacu

aaaguucagc

gcaagagcuu

aaaguguaua

38134

ucccugcauu

uuguaauccu

ggguaacacu

ugucaaguuc

cgccguuuuc

uugucuucug

cgccaauccg

cuuggccugu

ggaucuggaa

ugucuacgac

uagcaagggu

cgugcgcugg

ugauuggggg

aaaacacgug

ucccuuucgc

ugguccugcu

ucuggccucu

gaacgaugau

ggccgccacg

ucgggggcuc

uaccguagaa

gaaauuccga

aauagcugcc

uuggcugcag

gaugaagaag

cccucuuagce

ggggaagacu

CCaacgaguu

ggccucuacg

uucucuuccc

cucuuuuucg
uccuaugugu
gacaccgauu
cuguuugauc
cccecgeccuu
accccccgec
uccggcagug
uucacuuacu
uuugcuguag
cagcugcaug
gggaagguau

gggggggcuu

acuauuuacg
gccguguaca
agcuacaagc
ucugacaacc
cucuggaaga
uuuuggccca
cuauccaacc
aauuacacug
ccaécuccuc
aaacuguuua
ggcuugaaga
gccuggauca
cucgggccug
gacgaccaga
aauuuggccce
gaacccguug
uugauugccc

ccagauccag
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cuucugcugg

uccacuccac

ucucugguga

gaucucgauu

ucccuacaca

caacagucgc

guguucuugc

uuagaucgga

ggugguuucc

ugcccuucca

cuuucgugcu

CcCcaagcucuc

ccuuuguccc

uucgguacaa

agaagaugcu

caauuuugga

uggugcacuc

auuuacucag

aagcuucagu

acuuuuacuc

caccagcuga

agaugcaagg

auuuucaauu

acaaagagaa

uggccuuggce

uugaauaccu

aaagucucac

uggugguccu

aggcuguguc

auuucuucga

ugaggauuac

cgacaacgcc

acuggcggcu

auugaaugua

agaaggugcg

uucccgaccce

uaacacuuca

ccuugagguu

uucuggcagu

cuuuacuggg

cccuuggaac

uucugcuacg

ccguccuaau

gaacgcacgu

gaugcaaucu

guuucuugaa

uguucaacag

cgagcuagug

aaaggcucuu

uuuacugaua

aaaccugaug

acccauggac

uguucgugac

agccagcccu

ucaugacgcu

Cccagaaccuc

cacuaugauc

uagaggcaag

caagcgccuc

uggauacaaa

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380



ggacaguucg
accuuuuguc
aaagggcguc
ccugucacca
gaaguaucug
acagacgccc
cgcuucaaaa
gacauucgag
aacgagaaug
gucgaugagg
cuugccaagc
ggacucuaca
ucugucaagg
ccuggagcac
gcggucgcua
cuuacacagu
uccaaucccu
uuccaaacgg
ggaccgggca
cgcaacuccc
uuccucggau
uacaggguga
guccgacgca
aucucaaaau
caaggacuga
uugagaaaga
aaauuugauc
acugccaaug
cgagucuucu
ggcauccccg

aacggccuuc

ugaccuugau

agaugguguc

ccuuuaccuc

uugcugaucc

aggccuacaa

cccccauuua

auggucacca

CCaagcaaca

augacacccc

cgcuugucga

uaggucuugc

gguacuucuc

cacccaggag

ucucucucau

agaaaguggu

ccgcucuucu

ccuggaccag

uucauuucac

auucuuuccc

gugugguugg

uuguugauuc

cgaccuacaa

ucauuggccu

uaggacuaau

ugacugaauu

cgaccgcaca

ccagacugaa

ucccuuacca

ccuucuuggg

gacuagaccc

gacguacuga

38134

ggaugauuug

gaccgcccaa

caaucucauc

uucugcaguc

gaaacacaca

uccuuuugcu

gaauuuuaau

aggugcccga

cgucgacgag

ccucacucca

ccuagcugcg

uggcucugau

Ccgaaaaugcu

ggaaaugcaa

cguccccauu

ggugaccggc

cuucacaauc

ucaccacggu

uaacaaucua

cguuucgucc

caucaccucu

aggauggugc

gcauucugcu

Caaagcccug

agagccugga

cgcgguguac

caaggauguu

accuccuuug

gaaagacaau

cauggauccc

ucucgucgau

ggacaaaacc

uuucucccecca

auugcaacua

ucucgccgua

cggcugaauu

gcccaugugce

cuccuagagu

aacaugcaga

gcguugggua

gaggccgacc

gucaccccug

gcagaccaag

uaugacggcc

cagcccaacg

accuucaugg

cggaccuucc

cgcggugagg

auucccacag

gacaaguuug

aguuacggaa

gaacaaggaa

ggcucggccc

ggcgcecgecyg

aaacaccucg

aucaccguac

aaaccggagu

gacuuggaug

uucuacacau

gacauucuga

cacacagcuc

uuugugaacg

-133-

cggauggaca

acauggcgga

Ccaaaucuccc

ucaacuacga

uugacuuggc

ccuuugugga

uggucgauuc

cucugguucu

gaguucucuc

cgguuggccg

gucugauaau

aagaaacaga

cgaagaaaaa

uggacauggg

uucccaacag

uaaucaauga

uacacacucg

aucugaugau

gacuugacca

acuucuucuu

cuuacgcaag

uggucuguga

guaucggcgc

gugaaccuuu

auguaccccg

uugagccugce

aaguaauuug

acaugucaga

ccgucaaaga

cgggucugcce

guacaguaga

agauuucucc

ccuugcagag

ccacuucagu

ucugacucua

uuucaggcgce

cguagcugug

cauuuguaca

acagagcccc

ccccgeugceg

uuuggcuauu

cuuggcagug

aagugaggga

cucuaagccc

cuuugaggcu

accuucuggg

acauacaugg

ugaugagccc

gguacgucuc

gaugccggca

cucuggaaau

acucuuuagg

ggccgguggce

cgggaccuau

ggccacaaug

gaaauccaaa

uguguuguca

gucuaaacac

guacgcucau

agcaauucug

uuacgccauc

ugcggcgcug

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060
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6180

6240



gcuguacaaa

cugaaagaug

gugcccuccc

uuucaauccc

uggaccguca

gccuuugacu

guggacaaug

cacgcuuacg

accagccugce

uacaaggaau

ggcacggauu

aagaugacuc

guuuuucuaa

uuaaagaauu

caaucuguuu

cccuucgcug

uuguucgacu

ucagucggaa

<210> 14

<211>

<212>
<213>

ARN

<400> 14

uuugaaaugg

ccggcugugu

ugcggcuccg

uguuauuggu

ccacgaaaag

aagacuggcu

aagauggcua

gagaggccuu

acaugguucu

7310

uccagaaauu

agaucagacc

uggcgcauug

auccuggcuu

uaggggcuca

cuucacacgg

guuuuagccc

gcgagcgucg

ugaacacagu

uugaauauga

acgaucugga

cugccaacaa

agcgcaaauu

uggaagccau

cuauguuggc

acuacggugc

gacccagaua

cagaaaaggg

Senecavirut

ggggcugggc

uugcuagagg

auuccugcgu

guggucugcg

uguguuguaa

caagcgcgga

cccaccucgg

cgugcaacaa

ccccucucga

38134

cuuagacggu

cucagagaaa

cauugugggc

ucuccucggce

acucgagggg

cacuggcucc

ugcgcuggga

caucaagauu

gcucaacaau

caugguugau

cuucaaugag

ggguucuguc

cguccaaaac

gcucuccuac

ucaacauucu

cguaccgagu

gcccaaggcg

aaaaaaaaaa

ccugaugccce

cacagagggg

cgccaaaggu

aguucuagcc

CCauaagauu

aagcgcugua

aucacugaac

gcuccgacac

cccaggacuu

gacuacucug

guccgagcgg

agaauguugc

ucugcuaucg

agaaagaaca

uucgaggcuc

ccguaucuca

accgguggcc

gugaucauca

aucaucgccu

guggcacgac

uucccuccga

aacgacggcu

uucaaaccag

ggaaaagaag

cacgaguacc

cuucggugcu

aaaaaaaaaa

aguccuuccu

Caacauccaa

guuagcgcac

uacucguuuc

uaacccccgce

accacaugcu

uggagcucga

agaguccacg

cuuuuugaau

-134-

accaugucuu

gaaaaacccg

uugggcgcuu

ggucugaccc

cguaugacgu

ucaucucuca

gaucccuggc

uccccuccgg

ggacugcucu

acggugacga

gcgcugccaa

cuuccucucu

uauacaaacc

gaacacuacu

aauaugauag

ugcaggcaag

gccggcgauu

aaaaaaaaaa

uuccccuucc

ccugcuuuug

ccaaacggcg

ucccccgacce

acgggaugug

guuagucccu

cccuccuuag

ugacugcuac

auccacggcu

CCaaacuuuu

cauuguugau

ugcugccaag

ugauguuuuc

ggacuacagu

cuuuuucacc

ugucucggug

uugugccgcg

ggcauugacu

ccuucugguu

guugggguau

uuccgaugcu

aguuauggau

cgagaagcug

auugaugcac

auggagggcc

cugggagaac

gggggguuaa

¢ggggaacgg

caccuaccaa

auucacucac

cgauaaccgu

uuauggcugc

uaagggaacc

caccaugagu

cgauccagag

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7310

60
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300

360

420

480

540



gguggggcau

gccuuggaua

acaaauaugc

accggaacaa

ucgucuacuc

aaugaauacc

caggguaaug

augaccuuca

ucggcgucag

uucaguggaa

aacucugcug

ucauugggug

agcacagauc

aauucuugga

uuucugucua

uuuuugauga

ggcgcucuuc

gcaaagagcu

accgggaaaa

ugggguccca

gcgagaaccu

uccucagaga

aaggaaggag

uucaaugggc

acggcaccca

gcuuacggga

uugcaacugg

gccucagaca

aucuccuucc

aguucaaauu

gaccccuagce

cugccugaua

agaacucuca

aagucaagau

auuuggagau

aaauucgcgc

uucagacaac

auuacuacgc

gcgccggacce

ucuugaaccc

aucgagucac

uguugugugce

aacccaccac

Caaaagcugu

ggcagggagg

agugcgggug

uuguugccau

uacaggagcu

acaugccuuu

auuucaucaa

cuaccucggu

cacagaacuc

ccacaacuga

uucgcaaccg

gagaaaauuc

augugcguac

cccgcauacc

cauaugugcc

cgaucacccu

ucgccaauua

38134

auagcgagcu

gggcgacggce

uuuuucuuuc

cguugaauac

acugaaccua

cgccaaacaa

gucaaagaau

aaacacuuau

cgggaacucc

ucuuggcuac

aacgcaaacg

cuacguugaa

cacuuucacu

aaaaaccuuc

ccucaacgga

gcaggugcag

gguuccugaa

gaaugaagaa

ucagucucuu

ccccuaucaa

agacauvaaac

cuggacccuc

cccagaaauu

cuacacggcc

gcuuauguuu

cccuccuguc

cacucucaug

cuacguugcc

uucagauccc

ccgugggugu

acagcgggaa

cuagucgugu

gauacagccu

cccagaucgg

cagggugaaa

caacucggac

gauuuugauu

cagaauucag

cggggcggau

Ccucaaagauc

gcgggcaaca

gacccgacca

gccaucgaca

ucuuuucagg

ggggccuuca

guccaaugua

accacccuug

cagugggugg

ggcacauacu

guaacgguuu

gucccauaca

cucguuaugg

acauuuucug

gggacggacg

cucucaaccc

aauuaccucc

gcauuugagc

guucccaccc

gucuaucaga

auccaaauca
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cuguagcuag

cgguucuaua

cuggcaccuu

ugaacaaugg

uugaaauuuu

uggacaucgu

cccguggcaa

uagacuucuc

uagcgggucu

acaacaccga

cugccauvaaa

aaucugaucc

ggugguacac

ccgucccgcu

cagcuacccu

auuugacaca

augucaagcc

aaaugucuga

aucggccccc

ucccacacca

ucggggagac

ugcucguucc

uaaggccuac

aagaacaggg

ucccugacga

cuggugaaau

gggugccuga

aguucgauga

acacccuggu

cucugacauu

gccuuagcgu

gguagcacau

ugaagaugua

uguuuacgau

aaggucuuuc

guacgaacua

uaaugguaac

gaccuccucg

ccucacaaau

agaaauggaa

cacgcaauca

uccguccagce

uggacgucuc

ucccggggcec

acauagacac

auuccaccaa

cgacgguaag

cgauuaccgg

uaacuggacu

aauucugaac

ccccacgcaa

ccuagacuau

aagucccuac

gcccauuccu

cacugucccu

aaccgaccuu

acccgugecu

caggccucuc

uggcgccauc

uuguggaccc

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

2220

2280

2340



augauggcga

acucuuuccg

uggaccuucg

aacucgguuu

ccaccugacu

acucuccguc

gagaccgggg

ccuggcucua

aucaagguac

cagcaggaug

gccacucguu

cuggacuuca

acgguggucu

gaauaccagg

cgcacuccce

ucugucucgu

cggggucuac

gagaagaaaa

gccuggugcec

ggcgauaucg

gcagaaaaug

accuggagaa

ggggaaggcu

uugggccugce

gagaaaugcu

accaagcccu

aaagucaaag

cuagucaaag

guccuccagu

uucauggcug

aaaucucuug

gagggaaauu

aagcuaugca

ucguccccua

acuccgcuga

guccgcaaag

uccccguuga

uuauugaggc

accacacuaa

uggagaagga

augguuacuu

ucggccugua

auuuuuauag

cacuagagcc

cuuccagcuu

gcgcuuucgc

cugugcuccc

cggcgcaugce

gcaccgcugu

ccagcaugcu

agaccaaucc

aucuagucac

aguaugugaa

cugucgccuu

acuuucucuc

cuaguuucuu

cagugaaguc

acuggaacca

agguggucga

accaguugga

guuccgggcce

CcCCuaacacu

38134

ccugcucucg

gugcacauac

caucucgccc

ugguugguuu

ucccugcauu

uuguaauccu

ggguaacacu

ugucaaguuc

cgccguuuuc

uugucuucug

cgccaauccyg

cuuggccugu

ggaucuggaa

ugucuacgac

uagcaagggu

cgugcgcugg

ugauuggggg

aaaacacgug

ucccuuucgce

ugguccugcu

ucuggccucu

gaacgaugau

ggccgccacg

ucgggggcuc

uaccguagaa

gaaauuccga

aauagcugcc

uuggcugcag

gaugaagaag

cccucuuagce

ggggaagacu

uauucucccc

ucuauuuggg

agugacuacc

agccugcaca

cucuuuuucg

uccuaugugu

gacaccgauu

cuguuugauc

ccccgceccuu

acccccececgcece

uccggcagug

uucacuuacu

uuugcuguag

cagcugcaug

gggaagguau

gggggggcuu

acuauuuacg

gccguguaca

agcuacaagc

ucugacaacc

cucuggaaga

uuuuggccca

cuauccaacc

aauuacacug

ccaccuccuc

aaacuguuua

ggcuugaaga

gccuggauca

cucgggccug

gacgaccaga

aauuuggccc

-136-

caaauggaac

acauaggcuu

gugaaacucg

aguugaccaa

cuucugcugg

uccacuccac

ucucugguga

gaucucgauu

ucccuacaca

caacagucgc

guguucuugc

uuagaucgga

ggugguuucc

ugcccuucca

cuuucgugcu

CCaagcucuc

ccuuuguccc

uucgguacaa

agaagaugcu

caauuuugga

uggugcacuc

auuuacucag

aagcuucagu

acuuuuacuc

caccagcuga

agaugcaagg

auuuucaauu

acaaagagaa

uggccuuggce

uugaauaccu

aaagucucac

gcaaccacag

gaacucuagu

agccauuacc

aauuacucua

ugaggauuac

cgacaacgcc

acuggcggcu

auugaaugua

agaaggugcg

uucccgaccce

uaacacuuca

ccuugagguu

uucuggcagu

cuuuacuggg

cccuuggaac

uucugcuacg

ccguccuaau

gaacgcacgu

gaugcaaucu

guuucuugaa

uguucaacag

cgagcuagug

aaaggcucuu

uuuacugaua

aaaccugaug

acccauggac

uguucgugac

agccagcccu

ucaugacgcu

ccagaaccuc

cacuaugauc

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200



aaugccaaac

ccgggaugeyg

uauggcuccc

ggacaguucg

accuuuuguc

aaagggcguc

ccugucacca

gaaguaucug

acagacgccc

cgcuucaaaa

gacauucgag

aacgagaaug

gucgaugagg

cuugccaagc

ggacucuaca

ucugucaagg

ccuggagcac

gcggucgcua

cuuacacagu

uccaaucccu

uuccaaacgg

ggaccgggca

cgcaacuccc

uuccucggau

uacaggguga

guccgacgca

aucucaaaau

caaggacuga

uugagaaaga

aaauuugauc

aaaguucagc

gcaagagcuu

aaaguguaua

ugaccuugau

agaugguguc

ccuuuaccuc

uugcugaucc

aggccuacaa

cccccauuua

auggucacca

CCaagcaaca

augacacccce

cgcuugucga

uaggucuugc

gguacuucuc

cacccaggag

ucucucucau

agaaaguggu

ccgcucuucu

ccuggaccag

uucauuucac

auucuuuccc

gugugguugg

uuguugauuc

cgaccuacaa

ucauuggccu

uaggacuaau

ugacugaauu

cgaccgcaca

ccagacugaa

38134

ccaacgaguu

ggccucuacg

uucucuuccc

ggaugauuug

gaccgcccaa

caaucucauc

uucugcaguc

gaaacacaca

uccuuuugcu

gaauuuuaau

aggugcccga

cgucgacgag

ccucacucca

ccuagcugcg

uggcucugau

cgaaaaugcu

ggaaaugcaa

cguccccauu

ggugaccggce

cuucacaauc

ucaccacggu

uUaacaaucua

cguuucgucc

caucaccucu

aggauggugc

gcauucugcu

‘caaagcccug

agagccugga

cgcgguguac

caaggauguu

gaacccguug

uugauugccc

ccagauccag

ggacaaaacc

uuucucccca

auugcaacua

ucucgccgua

cggcugaauu

gcccaugugc

cuccuagagu

aacaugcaga

gcguugggua

gaggccgacc

gucaccccug

gcagaccaag

uaugacggcc

cagcccaacg

accuucaugg

cggaccuucc

cgcggugagg

auucccacag

gacaaguuug

aguuacggaa

gaacaaggaa

ggcucggccce

ggcgccgecg

aaacaccucg

aucaccguac

aaaccggagu

gacuuggaug
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uggugguccu

aggcuguguc

auuucuucga

cggauggaca

acauggcgga

caaaucuccc

ucaacuacga

uugacuuggc

ccuuugugga

uggucgauuc

cucugguucu

gaguucucuc

cgguuggccg

gucugauaau

aagaaacaga

cgaagaaaaa

uggacauggg

uucccaacag

uaaucaauga

uacacacucg

aucugaugau

gacuugacca

acuucuucuu

cuuacgcaag

uggucuguga

guaucggcgc

gugaaccuuu

auguaccccg

uugagccugc

aaguaauuug

uagaggcaag

caagcgccuc

uggauacaaa

agauuucucc

ccuugcagag

ccacuucagu

ucugacucua

uuucaggcgc

cguagcugug

cauuuguaca

acagagcccc

ccccgcugceg

uuuggcuauu

cuuggcagug

aagugaggga

cucuaagccc

cuuugaggcu

accuucuggg

acauacaugg

ugaugagccc

gguacgucuc

gaugccggca

cucuggaaau

acucuuuagg

ggcecggugge

cgggaccuau

ggccacaaug

gaaauccaaa

uguguuguca

gucuaaacac

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

15220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000



acugccaaug

cgagucuucu

ggcauccccg

aacggccuuc

gcuguacaaa

cugaaagaug

gugcccucce

uuucaauccc

uggaccguca

gccuuugacu

guggacaaug

cacgcuuacg

accagccugce

uacaaggaau

ggcacggauu

aagaugacuc

guuuuucuaa

uuaaagaauu

caaucuguuu

cccuucgcug

uuguucgacu

ucagucggaa

<210>

<211>

<212>
<213>

15

PRT

<400> 15

2181

ucccuuacca

ccuucuuggg

gacuagaccc

gacguacuga

uccagaaauu

agaucagacc

uggcgcauug

auccuggcuu

uaggggcuca

cuucacacgg

guuuuagccc

gcgagcgucg

ugaacacagu

uugaauauga

acgaucugga

cugccaacaa

agcgcaaauu

uggaagccau

cuauguuggc

acuacggugc

gacccagaua

cagaaaaggg

Senecavirut

38134

accuccuuug

gaaagacaau

cauggauccc

ucucgucgau

cuuagacggu

cucagagaaa

cauugugggc

ucuccucgge

acucgagggg

cacuggcucc

ugcgcuggga

caucaagauu

gcucaacaau

caugguugau

cuucaaugag

ggguucuguc

cguccaaaac

gcucuccuac

ucaacauucu

cguaccgagu

gcccaaggceg

aaaaaaaaaa

Met Gln Asn Ser His Phe Ser Phe

1

5

Asp Val Thr Gly Thr Lys Val Lys

20

Asn Asn Gly Val Tyr Asp Ser Ser

uucuacacau

gacauucuga

cacacagcuc

uuugugaacg

gacuacucug

guccgagcgg

agaauguugc

ucugcuaucg

agaaagaaca

uucgaggcuc

ccguaucuca

accgguggcec

gugaucauca

aucaucgccu

guggcacgac

uucccuccga

aacgacggcu

uucaaaccag

ggaaaagaag

cacgaguacc

cuucggugcu

daaaaaaaaaa

10

-138-

acaugucaga

ccgucaaaga

cgggucugcc

guacaguaga

accaugucuu

gaaaaacccg

uugggcgcuu

ggucugaccc

cguaugacgu

ucaucucuca

gaucccuggc

uccccuccgg

ggacugcucu

acggugacga

gcgcugccaa

cuuccucucu

uauacaaacc

gaacacuacu

aauvaugauag

ugcaggcaag

gccggcgauu

daaaaaaaaa

30

guacgcucau

agcaauucug

uuacgccauc

ugcggegeug

CCaaacuuuu

cauuguugau

ugcugccaag

ugauguuuuc

ggacuacagu

cuuuuucacc

ugucucggug

uugugccgceg

ggcauugacu

ccuucugguu

guugggguau

uuccgaugcu

aguuauggau

cgagaagcug

auugaugcac

auggagggcce

cugggagaac

Asp Thr Ala Ser Gly Thr Phe Glu

15

Ile Val Glu Tyr Pro Arg Ser Val
25

Thr His Leu Glu Ile Leu Asn Leu

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7310



Gln

Ala

65

Asn

Gly

Asp

Arg

Pro

145

Ala

Gln

Ser

Ala

Val

225

Ser

Arg

Leu

Gly

50

Ala

Val

Asn

Phe

Gly

130

Leu

Asp

Ser

Asp

Ile

210

Lys

Arg

His

Thr

35

Glu

Lys

Gln

Met

Ser

115

Gly

Gly

Arg

Ser

Pro

195

Asp

Thr

Gln

Phe

Gln
275

Ile

Gln

Thr

Thr

100

Thr

Leu

Tyr

Val

Leu

180

Pro

Arg

Phe

Gly

Leu

260

Phe

Glu

Gln

Thr

85

Phe

Ser

Ala

Leu

Thr

165

Gly

Ser

Trp

Ser

Gly

245

Met

His

Ile

Leu

70

Ser

Asn

Ser

Gly

Lys

150

Thr

Val

Ser

Tyr

Phe

230

Leu

Lys

Gln

Leu

55

Gly

Lys

Tyr

Ser

Leu

135

Asp

Gln

Leu

Ser

Thr

215

Gln

Asn

Cys

Gly

40

Arg

Leu

Asn

Tyr

Ala

120

Leu

His

Thr

Cys

Thr

200

Gly

Ala

Gly

Gly

Ala
280

38134

Ser

Asp

Asp

Ala

105

Ser

Thr

Asn

Ala

Ala

185

Asp

Arg

Val

Gly

Trp

265

Leu

Phe

Ile

Phe

90

Asn

Gly

Asn

Thr

Gly

170

Tyr

Gln

Leu

Pro

Ala

250

Gln

Leu

-139-

Asn

Val

75

Asp

Thr

Ala

Phe

Glu

155

Asn

Val

Pro

Asn

Leu

235

Phe

Val

Val

Glu

60

Tyr

Ser

Tyr

Gly

Ser

140

Glu

Thr

Glu

Thr

Ser

220

Pro

Thr

Gln

Ala

45

Tyr

Glu

Arg

Gln

Pro

125

Gly

Met

Ala

Asp

Thr

205

Trp

Gly

Ala

Val

Met
285

Gln

Leu

Gly

Asn

110

Gly

Ile

Glu

Ile

Pro

190

Thr

Thr

Ala

Thr

Gln

270

Val

Ile

Gln

Asn

95

Ser

Asn

Leu

Asn

Asn

175

Thr

Phe

Lys

Phe

Leu

255

Cys

Pro

Arg

Gly

Asn

Val

Ser

Asn

Ser

160

Thr

Lys

Thr

Ala

Leu

240

His

Asn

Glu



Thr

Leu

305

Lys

Trp

Pro

Val

Ser

385

Gly

Pro

Glu

Leu

Thr

465

Leu

Val

Phe

Thr

290

Asn

Asn

Thr

His

Pro

370

Trp

Ala

Tyr

Gln

Ser

450

Pro

Ala

Pro

Asp

Leu

Glu

Met

Trp

Gln

355

Tyr

Thr

Thr

Phe

Gly

435

Thr

Pro

Arg

Ala

Asp
515

Asp

Glu

Pro

Gly

340

Ile

Ile

Leu

Thr

Asn

420

Pro

Leu

Val

Ile

Ser

500

Arg

Val

Gln

Phe

325

Pro

Leu

Gly

Leu

Asp

405

Gly

Ile

Pro

Asn

Pro

485

Asp

Pro

Lys

Trp

310

Gln

Asn

Asn

Glu

Val

390

Pro

Leu

Pro

Asp

Tyr

470

Thr

Thr

Leu

Pro

295

Val

Ser

Phe

Ala

Thr

375

Met

Glu

Arg

Thr

Asp

455

Leu

Leu

Tyr

Ile

Asp

Glu

Leu

Ile

Arg

360

Pro

Val

Ile

Asn

Ala

440

Thr

Pro

Met

Val

Ser
520

38134

Gly

Met

Gly

Asn

345

Thr

Thr

Leu

Thr

Arg

425

Pro

Val

Gly

Ala

Pro

505

Phe

Lys

Ser

Thr

330

Pro

Ser

Gln

Val

Phe

410

Tyr

Arg

Pro

Glu

Phe

490

Tyr

Pro

-140-

Ala

Asp

315

Tyr

Tyr

Thr

Ser

Pro

395

Ser

Thr

Glu

Ala

Ile

475

Glu

Val

Ile

Lys

300

Asp

Tyr

Gln

Ser

Ser

380

Leu

Val

Ala

Asn

Tyr

460

Thr

Arg

Ala

Thr

Ser

Tyr

Arg

Val

Val

365

Glu

Asp

Arg

Gly

Ser

445

Gly

Asp

Val

Val

Leu
525

Leu

Arg

Pro

Thr

350

Asp

Thr

Tyr

Pro

Thr

430

Leu

Asn

Leu

Pro

Pro

510

Ser

Gln

Thr

Pro

335

Val

Ile

Gln

Lys

Thr

415

Asp

Met

Val

Leu

Glu

495

Thr

Asp

Glu

Gly

320

Asn

Phe

Asn

Asn

Glu

400

Ser

Glu

Phe

Arg

Gln

480

Pro

Gln

Pro



Val

Tyr

545

Ala

Pro

Ile

Ser

Asp

625

Asp

Asp

His

Asp

Asn

705

Val

Gly

Thr

Tyr

530

Arg

Arg

Gln

Gly

Asp

610

Gly

Cys

Tyr

Ser

Thr

690

Val

Leu

Ala

Val

Gln

Gly

Gly

Thr

Leu

595

Tyr

Trp

Pro

Thr

Thr

675

Asp

Lys

Glu

Gln

Ala
755

Asn

Cys

Lys

Leu

580

Asn

Arg

Phe

Gln

Leu

660

Asp

Phe

Phe

Lys

Gln

740

Ser

Thr

Ile

Phe

565

Ser

Ser

Glu

Ser

Ser

645

Arg

Asn

Ser

Leu

Asp

725

Asp

Arg

Leu

Gln

550

Leu

Glu

Ser

Thr

Leu

630

Pro

Leu

Ala

Gly

Phe

710

Ala

Asp

Pro

Val

535

Ile

Leu

Ala

Trp

Arg

615

His

Cys

Pro

Glu

Glu

695

Asp

Val

Gly

Ala

Gly

Thr

Ser

Met

Thr

600

Ala

Lys

Ile

Val

Thr

680

Leu

Arg

Phe

Tyr

Thr
760

38134

Ala

Leu

Tyr

Gln

585

Phe

Ile

Leu

Leu

Asp

665

Gly

Ala

Ser

Pro

Phe

745

Arg

Ile

Thr

Ser

570

Cys

Val

Thr

Thr

Phe

650

Cys

Val

Ala

Arg

Arg

730

Cys

Phe

-141-

Ser

Phe

555

Pro

Thr

Val

Asn

Lys

635

Phe

Asn

Ile

Pro

Leu

715

Pro

Leu

Gly

Ser

540

Cys

Pro

Tyr

Pro

Ser

620

Ile

Ala

Pro

Glu

Gly

700

Leu

Phe

Leu

Leu

Asn

Gly

Asn

Ser

Tyr

605

Val

Thr

Ser

Ser

Ala

685

Ser

Asn

Pro

Thr

Tyr
765

Phe

Pro

Gly

Ile

590

Ile

Tyr

Leu

Ala

Tyr

670

Gly

Asn

Val

Thr

Pro

750

Ala

Ala
Met
Thr
575
Trp
Ser
Ser
Pro
Gly
655
Val
Asn
His
Ile
Gln
735

Arg

Asn

Asn

Met

560

Gln

Asp

Pro

Ala

Pro

640

Glu

Phe

Thr

Thr

Lys

720

Glu

Pro

Pro



38134

Ser Gly Ser Gly Val Leu Ala Asn Thr Ser Leu Asp Phe Asn Phe Tyr
770 775 780

Ser Leu Ala Cys Phe Thr Tyr Phe Arg Ser Asp Leu Glu Val Thr Val
785 790 795 800

val Ser Leu Glu Pro Asp Leu Glu Phe Ala Val Gly Trp Phe Pro Ser
805 810 815

Gly Ser Glu Tyr Gln Ala Ser Ser Phe Val Tyr Asp Gln Leu His Val
820 825 830

Pro Phe His Phe Thr Gly Arg Thr Pro Arg Ala Phe Ala Ser Lys Gly
835 840 845

Gly Lys Val Ser Phe Val Leu Pro Trp Asn Ser Val Ser Ser Val Leu
850 855 860

Pro Val Arg Trp Gly Gly Ala Ser Lys Leu Ser Ser Ala Thr Arg Gly
865 870 875 880

Leu Pro Ala His Ala Asp Trp Gly Thr Ile Tyr Ala Phe Val Pro Arg
885 890 895

Pro Asn Glu Lys Lys Ser Thr Ala Val Lys His Val Ala Val Tyr Ile
900 905 910

Arg Tyr Lys Asn Ala Arg Ala Trp Cys Pro Ser Met Leu Pro Phe Arg
915 920 925

Ser Tyr Lys Gln Lys Met Leu Met Gln Ser Gly Asp Ile Glu Thr Asn
930 935 940

Pro Gly Pro Ala Ser Asp Asn Pro Ile Leu Glu Phe Leu Glu Ala Glu
945 950 955 960

Asn Asp Leu Val Thr Leu Ala Ser Leu Trp Lys Met Val His Ser Val
965 970 975

Gln Gln Thr Trp Arg Lys Tyr Val Lys Asn Asp Asp Phe Trp Pro Asn
980 985 990

Leu Leu Ser Glu Leu Val Gly Glu Gly Ser Val Ala Leu Ala Ala Thr
995 1000 1005

Leu Ser Asn Gln Ala Ser Val Lys Ala Leu Leu Gly Leu His Phe

-142-



Leu

Glu

Ala

Lys

Asn

Leu

Glu

Leu

Gly

Lys

Leu

Glu

Ser

Tyr

Phe

1010

Ser
1025

Lys
1040

Glu
1055

Leu
1070

Gln
1085

Val
1100

Lys
1115

Gly
1130

Pro
1145

Ser
1160

Thr
1175

Pro
1190

Leu
1205

Gly
1220

Asp
1235

Arg

Cys

Asn

Phe

Ile

Lys

Ala

Pro

Pro

Leu

Thr

Val

Ala

Ser

Gly

Gly

Ser

Leu

Lys

Ala

Glu

Ser
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Thr

Ala

Val

Val

His

Phe

Asp

His
1710

Leu
1725

Arg
1740

Ala
1755

Leu
1770

Gln
1785

Val
1800

Glu
1815

Thr
1830

Asp
1845

Val
1860

Phe
1875

Arg
1890

Cys
1905

Gln
1920

Pro

Leu

Glu

Lys

Val

Asp

Pro

Phe

Ala

Ala

Leu

Gln

Gln

Ala

Ile

Ser

Asp

Gly

Pro

Thr

Leu

Glu

Pro

Ser

Ile

Pro

Val

Ile

Thr

Gly

Val

His

Val

Glu

Gly

Thr

Ser

Val

Leu

Phe

Leu

Gly

Asp

Gln

Phe

Lys

Gly

Pro
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Gly

Glu

Ala

Ala

Tyr

Tyr

Met

His

Arg

His

Val

Leu
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Val

Ala

Val

Arg

Asp

Thr

Ser

Tyr



Gly

Leu

Ala
216

Phe
218

<210>
<211>
<212>
<213>

<400>

Val Pro Ser His Glu

5

Asp

0

16
2181
PRT

Senecavirut

16

Met Gln Asn

1

Asp

Asn

Gln

Ala

65

Asn

Gly

Asp

Arg

Pro

145

Ala

Val

Asn

Gly

50

Ala

Val

Asn

Phe

Gly

130

Leu

Asp

Thr

Gly

35

Glu

Lys

Gln

Met

Ser

115

Gly

Gly

Arg

Ser

Gly

20

Val

Ile

Gln

Thr

Thr

100

Thr

Leu

Tyr

Val

His

Thr

Tyr

Glu

Gln

Thr

85

Phe

Ser

Ala

Leu

Thr
165

Phe

Lys

Asp

Ile

Leu

70

Ser

Asn

Ser

Gly

Lys

150

Thr

38134

Tyr Leu Gln Ala Arg

2170

Ser

Val

Ser

Leu

55

Gly

Lys

Tyr

Ser

Leu

135

Asp

Gln

Phe

Lys

Ser

40

Arg
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Leu
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His

Glu

Gly

700

Leu

Phe

Leu

Leu

Asp

780

Leu

Gly

Asp

Phe

Val

860

Ser

Ala

Val

Ala

685

Ser

Asn

Pro

Thr

Tyr

765

Phe

Glu

Trp

Gln

Ala

845

Ser

Ala

Phe

Ala

Gly

Asn

Val

Thr

Pro

750

Ala

Asn

Val

Phe

Leu

830

Ser

Ser

Thr

Val

Val
910

Asn

His

Ile

Gln

735

Arg

Asn

Phe

Thr

Pro

815

His

Lys

Val

Arg

Pro

895

Tyr

Thr

Thr

Lys

720

Glu

Pro

Pro

Tyr

Val

800

Ser

Val

Gly

Leu

Gly

880

Arg

Ile
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Arg Tyr Lys Asn Ala Arg Ala Trp Cys Pro Ser Met Leu Pro Phe Arg
915 920 925

Ser Tyr Lys Gln Lys Met Leu Met Gln Ser Gly Asp Ile Glu Thr Asn
930 935 940

Pro Gly Pro Ala Ser Asp Asn Pro Ile Leu Glu Phe Leu Glu Ala Glu
945 950 955 960

Asn Asp Leu Val Thr Leu Ala Ser Leu Trp Lys Met Val His Ser Val
965 970 975

Gln Gln Thr Trp Arg Lys Tyr Val Lys Asn Asp Asp Phe Trp Pro Asn
980 985 990

Leu Leu Ser Glu Leu Val Gly Glu Gly Ser Val Ala Leu Ala Ala Thr
995 1000 1005

Leu Ser Asn Gln Ala Ser Val Lys Ala Leu Leu Gly Leu His Phe
1010 1015 1020

Leu Ser Arg Gly Leu Asn Tyr Thr Asp Phe Tyr Ser Leu Leu Ile
1025 1030 1035

Glu Lys Cys Ser Ser Phe Phe Thr Val Glu Pro Pro Pro Pro Pro
1040 1045 1050

Ala Glu Asn Leu Met Thr Lys Pro Ser Val Lys Ser Lys Phe Arg
1055 1060 1065

Lys Leu Phe Lys Met Gln Gly Pro Met Asp Lys Val Lys Asp Trp
1070 1075 1080

Asn Gln Ile Ala Ala Gly Leu Lys Asn Phe Gln Phe Val Arg Asp
1085 1090 1095

Leu Val Lys Glu Val Val Asp Trp Leu Gln Ala Trp Ile Asn Lys
1100 1105 1110

Glu Lys Ala Ser Pro Val Leu Gln Tyr Gln Leu Glu Met Lys Lys
1115 1120 1125

Leu Gly Pro Val Ala Leu Ala His Asp Ala Phe Met Ala Gly Ser
1130 1135 1140
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Gly

Lys

Leu

Glu

Ser

Tyr

Phe

Gly

Val

Lys

Leu

Ser

Tyr

Thr

Val

Leu

Pro
1145

Ser
1160

Thr
1175

Pro
1190

Leu
1205

Gly
1220

Asp
1235

Gln
1250

Ser
1265

Gly
1280

Pro
1295

Arg
1310

Lys
1325

Asp
1340

Asp
1355

Leu

Pro

Leu

Thr

Val

Ala

Ser

Gly

Asn

Thr

Arg

His

Arg

Lys

Ala

Val

Glu

Leu

Ala

Met

Val

Ser

Gln

Tyr

Pro

Ala

Pro

Phe

Ile

His

Pro

Ala

Leu

Ser

Leu

Ile

Val

Thr

Ser

Lys

Asp

Gln

Phe

Ser

Asn

Thr

Pro

Val

Val

Asp

Thr

Asn

Val

Leu

Val

Gly

Gly

Phe

Thr

Pro

Tyr

Arg

Ile

Arg

Asp

Asp
1150

Leu
1165

Ala
1180

Leu
1195

Ile
1210

Tyr
1225

Gln
1240

Gln
1255

Leu
1270

Ser
1285

Val
1300

Asp
1315

Leu
1330

Tyr
1345

Phe
1360

Ser

38134

Gln

Gly

Lys

Arg

Ala

Ser

Phe

Asp

Pro

Asn

Thr

Leu

Asn

Pro

Lys

Ile

Ile

Lys

Gln

Gly

Gln

Leu

Val

Phe

Asn

Leu

Ile

Thr

Phe

Phe

Asn

Cys
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Glu

Thr

Ser

Lys

Ala

Pro

Thr

Ser

Met

Ile

Ala

Leu

Asp

Ala

Gly

Thr

Tyr

Asn

Ser

Pro

Val

Pro

Leu

Thr

Ala

Ile

Asp

Glu

Leu

Ala

His

Asp

Leu
1155

Leu
1170

Ala
1185

Gly
1200

Ser
1215

Asp
1230

Met
1245

Phe
1260

Asp
1275

Ala
1290

Pro
1305

Val
1320

Ala
1335

His
1350

Gln
1365

Ile

Gln

Ala

Gln

Cys

Lys

Pro

Asp

Cys

Leu

Thr

Ser

Ser

Phe

Val

Asn

Arg

Asn

Gln

Arg

Gly

Arg

Asp

Asp

Gln

Ala

Thr

Ala

Glu

Arg

Pro

Phe

Ala

Leu

Ser

Val

Lys

Leu

Phe

Leu

Met

Glu

Asn

Val

Ala

Arg

Phe

Asn

Lys



Gln

Asn

Leu

Glu

Leu

Gly

Thr

Tyr

Leu

Ala

Asn

Arg

Thr

Phe

Met

1370

Gln
1385

Glu
1400

Ser
1415

Ala
1430

Ala
1445

Leu
1460

Glu
1475

Asp
1490

Met
1505

Val
1520

Arg
1535

Thr
1550

Ser
1565

Gln
1580

Met
1595

Gly

Asn

Pro

Asp

Leu

Tyr

Ser

Gly

Glu

Ala

Pro

Phe

Phe

Thr

Val

Ala

Asp

Ala

Pro

Ala

Arg

Glu

Pro

Met

Lys

Ser

Leu

Thr

Val

Arg

Arg

Asp

Ala

Val

Ala

Tyr

Gly

Lys

Gln

Lys

Gly

Ile

Ile

His

Leu

Asn

Thr

Val

Gly

Val

Phe

Ser

Lys

Gln

Val

Leu

Asn

Arg

Phe

Gly

1375

Met
1390

Pro
1405

Asp
1420

Arg
1435

Thr
1450

Ser
1465

Val
1480

Asn
1495

Pro
1510

Val
1525

Thr
1540

Glu
1555

Gly
1570

Thr
1585

Pro
1600

38134

Gln Thr

Val Asp

Glu Ala

Leu Ala

Pro Gly

Gly Ser

Lys Ala

Ser Lys

Asn Val

Val Pro

Gln Ser

His Thr

Glu Val

His His

Gly Asn
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Leu

Glu

Leu

Ile

Leu

Asp

Pro

Pro

Asp

Ile

Ala

Trp

His

Gly

Ser

Val

Ala

Val

Leu

Ile

Ala

Arg

Pro

Met

Thr

Leu

Ser

Thr

Ile

Phe

1380

Leu
1395

Leu
1410

Asp
1425

Ala
1440

Ile
1455

Asp
1470

Ser
1485

Gly
1500

Gly
1515

Phe
1530

Leu
1545

Asn
1560

Arg
1575

Pro
1590

Pro
1605

Gln

Gly

Leu

Lys

Leu

Gln

Glu

Ala

Phe

Met

Val

Pro

Asp

Thr

Asn

Ser

Arg

Thr

Leu

Ala

Glu

Asn

Leu

Glu

Val

Thr

Ser

Glu

Asp

Asn

Pro

Val

Pro

Gly

Val

Glu

Ala

Ser

Ala

Pro

Gly

Trp

Pro

Leu

Leu



Asp

Val

Phe

Ala

Gly

Gly

Ile

Pro

Ile

Ala

Lys

Ile

Phe

Leu

Gly

Lys
1610

Gly
1625

Leu
1640

Arg
1655

Ser
1670

Leu
1685

Ser
1700

Leu
1715

Thr
1730

His
1745

Phe
1760

Trp
1775

Tyr
1790

Gly
1805

Ile
1820

Phe

Val

Gly

Leu

Ala

His

Lys

Ala

Val

Ala

Asp

Ser

Thr

Lys

Pro

Gly

Ser

Phe

Phe

Leu

Ser

Leu

Thr

His

Val

Pro

Lys

Tyr

Asp

Gly

Leu

Ser

Val

Arg

Val

Ala

Gly

Met

Val

Tyr

Arg

His

Met

Asn

Leu

Asp

Ser

Asp

Tyr

Cys

Gly

Leu

Gln

Pro

Lys

Leu

Thr

Ser

Asp

Asp

Gln
1615

Tyr
1630

Ser
1645

Arg
1660

Glu
1675

Ala
1690

Ile
1705

Gly
1720

Arg
1735

Pro
1750

Asn
1765

Ala
1780

Glu
1795

Ile
1810

Pro
1825

38134

Met Pro

Gly Asn

Ile Thr

Val Thr

Ala Gly

Ala Gly

Lys Ala

Leu Met

Lys Ser

Glu Phe

Lys Asp

Asn Val

Tyr Ala

Leu Thr

Met Asp
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Ala

Phe

Ser

Thr

Gly

Ile

Leu

Thr

Lys

Glu

Val

Pro

His

Val

Pro

Arg

Phe

Glu

Tyr

Val

Gly

Lys

Glu

Leu

Pro

Asp

Tyr

Arg

Lys

His

Asn
1620

Phe
1635

Gln
1650

Lys
1665

Arg
1680

Ala
1695

His
1710

Leu
1725

Arg
1740

Ala
1755

Leu
1770

Gln
1785

Val
1800

Glu
1815

Thr
1830

Ser

Ser

Gly

Gly

Arg

Gly

Leu

Glu

Lys

Val

Asp

Pro

Phe

Ala

Ala

Arg

Gly

Thr

Trp

Ile

Thr

Gly

Pro

Thr

Leu

Glu

Pro

Ser

Ile

Pro

Val

Asn

Tyr

Cys

Ile

Tyr

Glu

Gly

Thr

Ser

Val

Leu

Phe

Leu

Gly



Leu

Phe

Lys

Leu

Thr

Arg

Gly

Trp

Asp

Phe

Ser

His

Ser

Val

Tyr

Pro
1835

Val
1850

Phe
1865

Lys
1880

Arg
1895

Met
1910

Phe
1925

Thr
1940

Val
1955

Glu
1970

Pro
1985

Ala
2000

Gly
2015

Ile
2030

Asp
2045

Tyr

Asn

Leu

Asp

Ile

Leu

Leu

Val

Asp

Ala

Ala

Tyr

Cys

Ile

Met

Ala

Gly

Asp

Glu

Val

Leu

Leu

Ile

Tyr

Leu

Leu

Gly

Ala

Arg

Val

Ile

Thr

Gly

Ile

Asp

Gly

Gly

Gly

Ser

Ile

Gly

Glu

Ala

Thr

Asp

Asn

Val

Asp

Arg

Val

Arg

Ser

Ala

Ala

Ser

Pro

Arg

Thr

Ala

Ile

Gly
1840

Asp
1855

Tyr
1870

Pro
1885

Pro
1900

Phe
1915

Ala
1930

Gln
1945

Phe
1960

His
1975

Tyr
1990

Arg
2005

Ser
2020

Leu
2035

Ile
2050

38134

Leu

Ala

Ser

Ser

Ser

Ala

Ile

Leu

Asp

Phe

Leu

Ile

Leu

Ala

Ala

Arg

Ala

Asp

Glu

Leu

Ala

Gly

Glu

Ser

Phe

Arg

Lys

Leu

Leu

Tyr
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Arg

Leu

His

Lys

Ala

Lys

Ser

Gly

Ser

Thr

Ser

Ile

Asn

Thr

Gly

Thr

Ala

Val

Val

His

Phe

Asp

Arg

His

Val

Leu

Thr

Thr

Tyr

Asp

Asp
1845

Val
1860

Phe
1875

Arg
1890

Cys
1905

Gln
1920

Pro
1935

Lys
1950

Gly
1965

Asp
1980

Ala
1995

Gly
2010

Val
2025

Lys
2040

Asp
2055

Leu

Gln

Gln

Ala

Ile

Ser

Asp

Asn

Thr

Asn

Val

Gly

Leu

Glu

Leu

Val

Ile

Thr

Gly

Val

His

Val

Thr

Gly

Gly

Ser

Leu

Asn

Phe

Leu

Asp

Gln

Phe

Lys

Gly

Pro

Phe

Tyr

Ser

Phe

Val

Pro

Asn

Glu

Val



Gly Thr Asp Tyr Asp Leu
2060

Ala Lys Leu Gly Tyr Lys
2075

Phe Pro Pro Thr Ser Ser
2090

Lys Phe Val Gln Asn Asn
2105

Leu Lys Asn Leu Glu Ala
2120

Leu Leu Glu Lys Leu Gln
2135

Gly Lys Glu Glu Tyr Asp
2150

Gly Ala Val Pro Ser His
2165

Leu Phe Asp
2180

<210> 17

<211> 2181

<212> PRT

<213> Senecavirut

<400> 17

Met Gln Asn Ser His Phe

1 5

Asp Val Thr Gly Thr Lys

20
Asn Asn Gly Val Tyr Asp
35

Gln Gly Glu Ile Glu Ile
50

Ala Ala Lys Gln Gln Leu

65 70

38134

Asp Phe Asn Glu Val Ala Arg Arg Ala
2065 2070
Met Thr Pro Ala Asn Lys Gly Ser Val
2080 2085
Leu Ser Asp Ala Val Phe Leu Lys Arg
2095 2100
Asp Gly Leu Tyr Lys Pro Val Met Asp
2110 2115
Met Leu Ser Tyr Phe Lys Pro Gly Thr
2125 2130
Ser Val Ser Met Leu Ala Gln His Ser
2140 2145
Arg Leu Met His Pro Phe Ala Asp Tyr
2155 2160
Glu Tyr Leu Gln Ala Arg Trp Arg Ala
2170 2175
Ser Phe Asp Thr Ala Ser Gly Thr Phe Glu
10 15
Val Lys Ile Val Glu Tyr Pro Arg Ser Val
25 30
Ser Ser Thr His Leu Glu Ile Leu Asn Leu
40 45
Leu Arg Ser Phe Asn Glu Tyr Gln Ile Arg
55 60
Gly Leu Asp Ile Val Tyr Glu Leu Gln Gly
75 80
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Asn

Gly

Asp

Arg

Pro

145

Ala

Gln

Ser

Ala

Val

225

Ser

Arg

Leu

Thr

Leu
305

Val

Asn

Phe

Gly

130

Leu

Asp

Ser

Asp

Ile

210

Lys

Arg

His

Thr

Thr

290

Asn

Gln

Met

Ser

115

Gly

Gly

Arg

Ser

Pro

195

Asp

Thr

Gln

Phe

Gln

275

Leu

Glu

Thr

Thr

100

Thr

Leu

Tyr

Val

Leu

180

Pro

Arg

Phe

Gly

Leu

260

Phe

Asp

Glu

Thr

85

Phe

Ser

Ala

Leu

Thr

165

Gly

Ser

Trp

Ser

Gly

245

Met

His

Val

Gln

Ser

Asn

Ser

Gly

Lys

150

Thr

Val

Ser

Tyr

Phe

230

Leu

Lys

Gln

Lys

Trp
310

Lys

Tyr

Ser

Leu

135

Asp

Gln

Leu

Ser

Thr

215

Gln

Asn

Cys

Gly

Pro

295

Val

Asn

Tyr

Ala

120

Leu

His

Thr

Cys

Thr

200

Gly

Ala

Gly

Gly

Ala

280

Asp

Glu

38134

Asp

Ala

105

Ser

Thr

Asn

Ala

Ala

185

Asp

Arg

Val

Gly

Trp

265

Leu

Gly

Met

Phe

90

Asn

Gly

Asn

Thr

Gly

170

Tyr

Gln

Leu

Pro

Ala

250

Gln

Leu

Lys

Ser
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Asp

Thr

Ala

Phe

Glu

155

Asn

Val

Pro

Asn

Leu

235

Phe

Val

Val

Ala

Asp
315

Ser

Tyr

Gly

Ser

140

Glu

Thr

Glu

Thr

Ser

220

Pro

Thr

Gln

Ala

Lys

300

Asp

Arg

Gln

Pro

125

Gly

Met

Ala

Asp

Thr

205

Trp

Gly

Ala

Val

Met

285

Ser

Tyr

Gly

Asn

110

Gly

Ile

Glu

Ile

Pro

190

Thr

Thr

Ala

Thr

Gln

270

Val

Leu

Arg

Asn

95

Ser

Asn

Leu

Asn

Asn

175

Thr

Phe

Lys

Phe

Leu

255

Cys

Pro

Gln

Thr

Asn

Val

Ser

Asn

Ser

160

Thr

Lys

Thr

Ala

Leu

240

His

Asn

Glu

Glu

Gly
320



Lys

Trp

Pro

Val

Ser

385

Gly

Pro

Glu

Leu

Thr

465

Leu

Val

Phe

Val

Tyr
545

Asn

Thr

His

Pro

370

Trp

Ala

Tyr

Gln

Ser

450

Pro

Ala

Pro

Asp

Tyr

530

Arg

Met

Trp

Gln

355

Tyr

Thr

Thr

Phe

Gly

435

Thr

Pro

Arg

Ala

Asp

515

Gln

Gly

Pro

Gly

340

Ile

Ile

Leu

Thr

Asn

420

Pro

Leu

Val

Ile

Ser

500

Arg

Asn

Cys

Phe

325

Pro

Leu

Gly

Leu

Asp

405

Gly

Ile

Pro

Asn

Pro

485

Asp

Pro

Thr

Ile

Gln

Asn

Asn

Glu

Val

390

Pro

Leu

Pro

Asp

Tyr

470

Thr

Thr

Leu

Leu

Gln
550

Ser

Phe

Ala

Thr

375

Met

Glu

Arg

Thr

Asp

455

Leu

Leu

Tyr

Ile

Val

535

Ile

Leu

Ile

Arg

360

Pro

Val

Ile

Asn

Ala

440

Thr

Pro

Met

Val

Ser

520

Gly

Thr

38134

Gly

Asn

345

Thr

Thr

Leu

Thr

Arg

425

Pro

Val

Gly

Ala

Pro

505

Phe

Ala

Leu

Thr

330

Pro

Ser

Gln

Val

Phe

410

Tyr

Arg

Pro

Glu

Phe

490

Tyr

Pro

Ile

Thr
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Tyr

Tyr

Thr

Ser

Pro

395

Ser

Thr

Glu

Ala

Ile

475

Glu

Val

Ile

Ser

Phe
555

Tyr

Gln

Ser

Ser

380

Leu

Val

Ala

Asn

Tyr

460

Thr

Arg

Ala

Thr

Ser

540

Cys

Arg

Val

Val

365

Glu

Asp

Arg

Gly

Ser

445

Gly

Asp

Val

Val

Leu

525

Asn

Gly

Pro

Thr

350

Asp

Thr

Tyr

Pro

Thr

430

Leu

Asn

Leu

Pro

Pro

510

Ser

Phe

Pro

Pro

335

Val

Ile

Gln

Lys

Thr

415

Asp

Met

Val

Leu

Glu

495

Thr

Asp

Ala

Met

Asn

Phe

Asn

Asn

Glu

400

Ser

Glu

Phe

Arg

Gln

480

Pro

Gln

Pro

Asn

Met
560



Ala

Pro

Ile

Ser

Asp

625

Asp

Asp

His

Asp

Asn

705

Val

Gly

Thr

Ser

Ser

785

Val

Arg

Gln

Gly

Asp

610

Gly

Cys

Tyr

Ser

Thr

690

Val

Leu

Ala

Val

Gly

770

Leu

Ser

Gly

Thr

Leu

595

Tyr

Trp

Pro

Thr

Thr

675

Asp

Lys

Glu

Gln

Ala

755

Ser

Ala

Leu

Lys

Leu

580

Asn

Arg

Phe

Gln

Leu

660

Asp

Phe

Phe

Lys

Gln

740

Ser

Gly

Cys

Glu

Phe

565

Ser

Ser

Glu

Ser

Ser

645

Arg

Asn

Ser

Leu

Asp

725

Asp

Arg

Val

Phe

Pro

Leu

Glu

Ser

Thr

Leu

630

Pro

Leu

Ala

Gly

Phe

710

Ala

Asp

Pro

Leu

Thr

790

Asp

Leu

Ala

Trp

Arg

615

His

Cys

Pro

Glu

Glu

695

Asp

Val

Gly

Ala

Ala

775

Tyr

Leu

Ser

Met

Thr

600

Ala

Lys

Ile

Val

Thr

680

Leu

Arg

Phe

Tyr

Thr

760

Asn

Phe

Glu

38134

Tyr

Gln

585

Phe

Ile

Leu

Leu

Asp

665

Gly

Ala

Ser

Pro

Phe

745

Arg

Thr

Arg

Phe

Ser

570

Cys

Val

Thr

Thr

Phe

650

Cys

Val

Ala

Arg

Arg

730

Cys

Phe

Ser

Ser

Ala
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Pro

Thr

Val

Asn

Lys

635

Phe

Asn

Ile

Pro

Leu

715

Pro

Leu

Gly

Leu

Asp

795

Val

Pro

Tyr

Pro

Ser

620

Ile

Ala

Pro

Glu

Gly

700

Leu

Phe

Leu

Leu

Asp

780

Leu

Gly

Asn

Ser

Tyr

605

Val

Thr

Ser

Ser

Ala

685

Ser

Asn

Pro

Thr

Tyr

765

Phe

Glu

Trp

Gly

Ile

590

Ile

Tyr

Leu

Ala

Tyr

670

Gly

Asn

Val

Thr

Pro

750

Ala

Asn

Val

Phe

Thr

575

Trp

Ser

Ser

Pro

Gly

655

Val

Asn

His

Ile

Gln

735

Arg

Asn

Phe

Thr

Pro

Gln

Asp

Pro

Ala

Pro

640

Glu

Phe

Thr

Thr

Lys

720

Glu

Pro

Pro

Tyr

Val

800

Ser
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805 810 815

Gly Ser Glu Tyr Gln Ala Ser Ser Phe Val Tyr Asp Gln Leu His Val
820 825 830

Pro Phe His Phe Thr Gly Arg Thr Pro Arg Ala Phe Ala Ser Lys Gly
835 840 845

Gly Lys Val Ser Phe Val Leu Pro Trp Asn Ser Val Ser Ser Val Leu
850 855 860

Pro Val Arg Trp Gly Gly Ala Ser Lys Leu Ser Ser Ala Thr Arg Gly
865 870 875 880

Leu Pro Ala His Ala Asp Trp Gly Thr Ile Tyr Ala Phe Val Pro Arg
885 890 895

Pro Asn Glu Lys Lys Ser Thr Ala Val Lys His Val Ala Val Tyr Ile
900 905 910

Arg Tyr Lys Asn Ala Arg Ala Trp Cys Pro Ser Met Leu Pro Phe Arg
915 920 925

Ser Tyr Lys Gln Lys Met Leu Met Gln Ser Gly Asp Ile Glu Thr Asn
930 935 940

Pro Gly Pro Ala Ser Asp Asn Pro Ile Leu Glu Phe Leu Glu Ala Glu
945 950 955 960

Asn Asp Leu Val Thr Leu Ala Ser Leu Trp Lys Met Val His Ser Val
965 970 975

Gln Gln Thr Trp Arg Lys Tyr Val Lys Asn Asp Asp Phe Trp Pro Asn
980 985 990

Leu Leu Ser Glu Leu Val Gly Glu Gly Ser Val Ala Leu Ala Ala Thr
995 1000 1005

Leu Ser Asn Gln Ala Ser Val Lys Ala Leu Leu Gly Leu His Phe
1010 1015 1020

Leu Ser Arg Gly Leu Asn Tyr Thr Asp Phe Tyr Ser Leu Leu Ile
1025 1030 1035

Glu Lys Cys Ser Ser Phe Phe Thr Val Glu Pro Pro Pro Pro Pro
1040 1045 1050
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Ala

Lys

Asn

Leu

Glu

Leu

Gly

Lys

Leu

Glu

Ser

Tyr

Phe

Gly

Val

Glu
1055

Leu
1070

Gln
1085

Val
1100

Lys
1115

Gly
1130

Pro
1145

Ser
1160

Thr
1175

Pro
1190

Leu
1205

Gly
1220

Asp
1235

Gln
1250

Ser
1265

Asn

Phe

Ile

Lys

Ala

Pro

Pro

Leu

Thr

Val

Ala

Ser

Gly

Asn

Thr

Leu

Lys

Ala

Glu

Ser

Val

Leu

Ala

Met

Val

Ser

Gln

Tyr

Pro

Ala

Met

Met

Ala

Val

Pro

Ala

Ser

Leu

Ile

Val

Thr

Ser

Lys

Asp

Gln

Thr

Gln

Gly

Val

Val

Leu

Asp

Thr

Asn

Val

Leu

Val

Gly

Gly

Phe

Lys
1060

Gly
1075

Leu
1090

Asp
1105

Leu
1120

Ala
1135

Asp
1150

Leu
1165

Ala
1180

Leu
1195

Ile
1210

Tyr
1225

Gln
1240

Gln
1255

Leu
1270

38134

Pro

Pro

Lys

Trp

Gln

His

Gln

Gly

Lys

Arg

Ala

Ser

Phe

Asp

Pro

Ser

Met

Asn

Leu

Tyr

Asp

Ile

Lys

Gln

Gly

Gln

Leu

Val

Phe

Asn

-162-

Val

Asp

Phe

Gln

Gln

Ala

Glu

Thr

Ser

Lys

Ala

Pro

Thr

Ser

Met

Lys

Lys

Gln

Ala

Leu

Phe

Tyr

Asn

Ser

Pro

Val

Pro

Leu

Thr

Ala

Ser
1065

Val
1080

Phe
1095

Trp
1110

Glu
1125

Met
1140

Leu
1155

Leu
1170

Ala
1185

Gly
1200

Ser
1215

Asp
1230

Met
1245

Phe
1260

Asp
1275

Lys

Lys

Val

Ile

Met

Ala

Gln

Ala

Gln

Cys

Lys

Pro

Asp

Cys

Leu

Phe

Asp

Arg

Asn

Lys

Gly

Asn

Gln

Arg

Gly

Arg

Asp

Asp

Gln

Ala

Arg

Trp

Asp

Lys

Lys

Ser

Leu

Ser

Val

Lys

Leu

Phe

Leu

Met

Glu



Lys

Leu

Ser

Tyr

Thr

Val

Leu

Gln

Asn

Leu

Glu

Leu

Gly

Thr

Tyr

Gly
1280

Pro
1295

Arg
1310

Lys
1325

Asp
1340

Asp
1355

Leu
1370

Gln
1385

Glu
1400

Ser
1415

Ala
1430

Ala
1445

Leu
1460

Glu
1475

Asp
1490

Arg

His

Arg

Lys

Ala

Val

Glu

Gly

Asn

Pro

Asp

Leu

Tyr

Ser

Gly

Pro

Phe

Ile

His

Pro

Ala

Leu

Ala

Asp

Ala

Pro

Ala

Arg

Glu

Pro

Phe

Ser

Asn

Thr

Pro

Val

Val

Arg

Asp

Ala

Val

Ala

Tyr

Gly

Lys

Thr

Pro

Tyr

Arg

Ile

Arg

Asp

Asn

Thr

Val

Gly

Val

Phe

Ser

Lys

Ser
1285

Val
1300

Asp
1315

Leu
1330

Tyr
1345

Phe
1360

Ser
1375

Met
1390

Pro
1405

Asp
1420

Arg
1435

Thr
1450

Ser
1465

Val
1480

Asn
1495

38134

Asn

Thr

Leu

Asn

Pro

Lys

Ile

Gln

Val

Glu

Leu

Pro

Gly

Lys

Ser

Leu

Ile

Thr

Phe

Phe

Asn

Cys

Thr

Asp

Ala

Ala

Gly

Ser

Ala

Lys
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Ile

Ala

Leu

Asp

Ala

Gly

Thr

Leu

Glu

Leu

Ile

Leu

Asp

Pro

Pro

Ile

Asp

Glu

Leu

Ala

His

Asp

Val

Ala

Val

Leu

Ile

Ala

Arg

Pro

Ala
1290

Pro
1305

Val
1320

Ala
1335

His
1350

Gln
1365

Ile
1380

Leu
1395

Leu
1410

Asp
1425

Ala
1440

Ile
1455

Asp
1470

Ser
1485

Gly
1500

Thr

Ser

Ser

Phe

Val

Asn

Arg

Gln

Gly

Leu

Lys

Leu

Gln

Glu

Ala

Thr

Ala

Glu

Arg

Pro

Phe

Ala

Ser

Arg

Thr

Leu

Ala

Glu

Asn

Leu

Asn

Val

Ala

Arg

Phe

Asn

Lys

Pro

Val

Pro

Gly

Val

Glu

Ala

Ser



Leu

Ala

Asn

Arg

Thr

Phe

Met

Asp

Val

Phe

Ala

Gly

Gly

Ile

Pro

Ile

Met
1505

Val
1520

Arg
1535

Thr
1550

Ser
1565

Gln
1580

Met
1595

Lys
1610

Gly
1625

Leu
1640

Arg
1655

Ser
1670

Leu
1685

Ser
1700

Leu
1715

Thr

Glu

Ala

Pro

Phe

Phe

Thr

Val

Phe

Val

Gly

Leu

Ala

His

Lys

Ala

Val

Met

Lys

Ser

Leu

Thr

Val

Arg

Gly

Ser

Phe

Phe

Leu

Ser

Leu

Thr

His

Gln

Lys

Gly

Ile

Ile

His

Leu

Leu

Ser

Val

Arg

Val

Ala

Gly

Met

Val

Gln

Val

Leu

Asn

Arg

Phe

Gly

Asp

Ser

Asp

Tyr

Cys

Gly

Leu

Gln

Pro

Pro
1510

Val
1525

Thr
1540

Glu
1555

Gly
1570

Thr
1585

Pro
1600

Gln
1615

Tyr
1630

Ser
1645

Arg
1660

Glu
1675

Ala
1690

Ile
1705

Gly
1720

Arg

38134

Asn

Val

Gln

His

Glu

His

Gly

Met

Gly

Ile

Val

Ala

Ala

Lys

Leu

Lys

Val

Pro

Ser

Thr

Val

His

Asn

Pro

Asn

Thr

Thr

Gly

Gly

Ala

Met

Ser
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Asp

Ile

Ala

Trp

His

Gly

Ser

Ala

Phe

Ser

Thr

Gly

Ile

Leu

Thr

Lys

Met

Thr

Leu

Ser

Thr

Ile

Phe

Arg

Phe

Glu

Tyr

Val

Gly

Lys

Glu

Leu

Gly
1515

Phe
1530

Leu
1545

Asn
1560

Arg
1575

Pro
1590

Pro
1605

Asn
1620

Phe
1635

Gln
1650

Lys
1665

Arg
1680

Ala
1695

His
1710

Leu
1725

Arg

Phe

Met

Val

Pro

Asp

Thr

Asn

Ser

Ser

Gly

Gly

Arg

Gly

Leu

Glu

Lys

Glu

val-

Thr

Ser

Glu

Asp

Asn

Arg

Gly

Thr

Trp

Ile

Thr

Gly

Pro

Thr

Ala

Pro

Gly

Trp

Pro

Leu

Leu

Val

Asn

Tyr

Cys

Ile

Tyr

Glu

Gly

Thr



Ala

Lys

Ile

Phe

Leu

Gly

Leu

Phe

Lys

Leu

Thr

Arg

Gly

Trp

Asp

1730

His
1745

Phe
1760

Trp
1775

Tyr
1790

Gly
1805

Ile
1820

Pro
1835

Val
1850

Phe
1865

Lys
1880

Arg
1895

Met
1910

Phe
1925

Thr
1940

Val
1955

Ala

Asp

Ser

Thr

Lys

Pro

Tyr

Asn

Leu

Asp

Ile

Leu

Leu

Val

Asp

Val

Pro

Lys

Tyr

Asp

Gly

Ala

Gly

Asp

Glu

Val

Leu

Leu

Ile

Tyr

Tyr

Arg

His

Met

Asn

Leu

Ile

Thr

Gly

Ile

Asp

Gly

Gly

Gly

Ser

Lys

Leu

Thr

Ser

Asp

Asp

Asn

Val

Asp

Arg

Val

Arg

Ser

Ala

Ala

1735

Pro
1750

Asn
1765

Ala
1780

Glu
1795

Ile
1810

Pro
1825

Gly
1840

Asp
1855

Tyr
1870

Pro
1885

Pro
1900

Phe
1915

Ala
1930

Gln
1945

Phe
1960

38134

Glu

Lys

Asn

Tyr

Leu

Met

Leu

Ala

Ser

Ser

Ser

Ala

Ile

Leu

Asp

Phe

Asp

Val

Ala

Thr

Asp

Arg

Ala

Asp

Glu

Leu

Ala

Gly

Glu

Ser
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Glu

Val

Pro

His

Val

Pro

Arg

Leu

His

Lys

Ala

Lys

Ser

Gly

Ser

Pro

Asp

Tyr

Arg

Lys

His

Thr

Ala

Val

Val

His

Phe

Asp

Arg

His

1740

Ala
1755

Leu
1770

Gln
1785

Val
1800

Glu
1815

Thr
1830

Asp
1845

Val
1860

Phe
1875

Arg
1890

Cys
1905

Gln
1920

Pro
1935

Lys
1950

Gly
1965

Val

Asp

Pro

Phe

Ala

Ala

Leu

Gln

Gln

Ala

Ile

Ser

Asp

Asn

Thr

Leu

Glu

Pro

Ser

Ile

Pro

Val

Ile

Thr

Gly

Val

His

Val

Thr

Gly

Ser

Val

Leu

Phe

Leu

Gly

Asp

Gln

Phe

Lys

Gly

Pro

Phe

Tyr

Ser



Phe

Ser

His

Ser

Val

Tyr

Gly

Ala

Phe

Lys

Leu

Leu

Gly

Gly

Leu

Glu
1970

Pro
1985

Ala
2000

Gly
2015

Ile
2030

Asp
2045

Thr
2060

Lys‘

2075

Pro
2090

Phe
2105

Lys
2120

Leu
2135

Lys
2150

Ala
2165

Phe
2180

Ala

Ala

Tyr

Cys

Ile

Met

Asp

Leu

Pro

Val

Asn

Glu

Glu

Val

Asp

Leu

Leu

Gly

Ala

Arg

Val

Tyr

Gly

Thr

Gln

Leu

Lys

Glu

Pro

Ile

Gly

Glu

Ala

Thr

Asp

Asp

Tyr

Ser

Asn

Glu

Leu

Tyr

Ser

Ser

Pro

Arg

Thr

Ala

Ile

Leu

Lys

Ser

Asn

Ala

Gln

Asp

His

His
1975

Tyr
1990

Arg
2005

Ser
2020

Leu
2035

Ile
2050

Asp
2065

Met
2080

Leu
2095

Asp
2110

Met
2125

Ser
2140

Arg
2155

Glu
2170

38134

Phe

Leu

Ile

Leu

Ala

Ala

Phe

Thr

Ser

Gly

Leu

Val

Leu

Tyr

Phe

Arg

Lys

Leu

Leu

Tyr

Asn

Pro

Asp

Leu

Ser

Ser

Met

Leu

-166-

Thr

Ser

Ile

Asn

Thr

Gly

Glu

Ala

Ala

Tyr

Tyr

Met

His

Gln

Val

Leu

Thr

Thr

Tyr

Asp

Val

Asn

Val

Lys

Phe

Leu

Pro

Ala

Asp
1980

Ala
1995

Gly
2010

Val
2025

Lys
2040

Asp
2055

Ala
2070

Lys
2085

Phe
2100

Pro
2115

Lys
2130

Ala
2145

Phe
2160

Arg
2175

Asn

Val

Gly

Leu

Glu

Leu

Arg

Gly

Leu

Val

Pro

Gln

Ala

Trp

Gly

Ser

Leu

Asn

Phe

Leu

Arg

Ser

Lys

Met

Gly

His

Asp

Arg

Phe

Val

Pro

Asn

Glu

Val

Ala

Val

Arg

Asp

Thr

Ser

Tyr

Ala



<210>
<211>
<212>
<213>

18
3308
ADN

<400> 18
ggatccgcca
aataatggta
tcgacctcct
ctcctcacaa
gaagaaatgg
aacacgcaat
cctccgtccea
actggacgcc
ctccctggag
ctacatagac
caattccacc
cctgacggca
gacgattacc
cctaactgga
caaattctga
actcctacac
cccctggact
acaagtccct
gggcccattc
gacactgtcc
ataaccgacc
gaacccgagc
gacaagcctc
gtaggcgcca
ttttgtggac
gcacaaccac

ttgaactcta

Senecavirut

ccatgggtaa
acatgacctt
cgtcggcgtc
atttcagtgg
aaaactctgc
catcactggg
gcagcacaga
tcaattcttg
ccttcctgte
atttcttaat
aaggtgctct
aggcaaagag
ggaccgggaa
cttggggccc
acgcgagaac
aatcctcaga
acaaggaggg
acttcaatgg
ccacagcacec
ctgcttacgg
tcttacaact
ctgcctcaga
tcatctcctt
tcagttcgaa
ccatgatggc
agaccctttc

gttggacctt

38134

tgttcagaca
caattactac
aggcgecgga
aatcttgaac
tgatcgagtc
tgtgttgtgt
tcaacccacc
gacaaaagct
taaacaggga
gaagtgcggg
tcttgttgcce
cttacaggag
aaacatgcct
caatttcatc
ctctacctcg
gacacagaac
agccacaact
gcttcgtaac
cagagaaaat
gaatgtgcgt
ggcccgtata
cgcatatgtg
cccgatcacc
cttcgccaac
aagagggaaa
tgaagctatg

tgtcatcccc

acctcaaaga
gcaaacactt
cccgggaact
cctcttggcet
ataacgcaaa
gcctacgttg
accactttta
gtaaaaacct
ggcctcaacg
tggcaggtgce
atggtccccg
ctgaatgaag
tttcagtctc
aacccctatc
gtagacataa
tcctggaccce
gacccagaaa
cgtttcacga
tcgcttatgt
acccctececg
cccactctca
ccctacgttg
ctttcagatc
taccgggggt
ttcctgectcet
cagtgcacat

tacatctcgc
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atgattttga
accagaattc

cccecggggcgyg

acctcaaaga
cggcgggcaa
aagacccgac
ctgccatcga
tctcttttca
gaggggcctt
aggtccaatg
aaaccaccct
agcagtgggt
ttggcacata
aagtaacagt
gtgtcccata
tccttgttat
ttacattttc
ccgggacgga
ttctctcaac
tcaattacct
tggcgtttgg
ccgttcctge
ctgtctacca
gtatccaaat
cgtattctcc
actctatttg

ccagtgatta

ttcccgegge
agtagacttc
actagcgggt
tcacaatacc
cactgccata
caaatctgac
caggtggtac
ggccgtccceg
cacggctacc
caatttgacg
tgatgtcaaa
ggaaatgtct
ctatcggccc
tttcccacac
catcggggag
ggtgcttgtc
tgtaaggcct
cgaggaacag
catccctgac
ccccggtgaa
gcgggtgtct
ccagttcgac
gaacaccctg
cactctgaca
cccaaatgga
ggatataggc

ccgtgaaact

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



cgggctatta
aaaattactc
ggtgaggatt
accgacaacg
gaactggcgg
ctactgaatg
gcaacaggtg
gcttcccgac
gctaacactt
gaccttgaag
ccctctggcea
cactttactg
ctcccttgga
tcttctgcca
ccccgtecta
aagaacgcgc
ctgatgcaat
gcgctctctce
gctaagaaag
cagtccgctc
ccctcectgga
acggttcatt
ggcaactctt
tcccgtgtgg
gggtttgttg
gtgacgactt
cgcatcattg

aaattaggac

gcggccgce

<210>
<211>

19
1095

ccaactcagt
taccacctga
acaccctccg
ccgagactgg
ctcctggcetce
taattaaggt
cacagcagga
ccgccactcg
cactggattt
tcacggtggt
gtgagtacca
ggcgcactcc
actctgtctc
cgcggggtet
acgagaagaa
gtgcttggtyg
caggcgacat
ttatggaaat
tggtcgtccce
ttcttgtggce
ccagcttcac
ttactcacca
tccctaacaa
ttggcgtttc
actccatcac
acaagggatg
gcatgcattc

tgatcaaagc

38134

ttattctgct
ctgcccacag
tctcecctgtt
ggttattgag
taaccatact
actggagaag
cgatggttac
tttcggcctg
caatttttac
ctcactggag
ggcttctagce
ccgcgcettte
ttccgtgett
gccggctcat
aagcaccgct
ccccagcatg
cgagaccaac
gcaacagcce
cattaccttc
cggccggacce
aatccgtggt
tggtcttccc
tctagacaag
ggctagttac
ctctgaccaa
gtgcggttcg
tgctggtgcece

ccttaaacac

gatggttggt
agtccctgta
gattgtaatc
gcaggtaaca
aatgtcaaat
gacgccgtct
ttttgtcttc
tacgtcaacc
agtttggcct
ccagatttgg
tttgtctacg
accagcaagg
cccgtgeget
gctgactggg
gtaaagcacg
cttcccttte
cctggccctg
aacgtggaca
atggttccca
ttcctaatca
gaggtgcaca
acagatctga
tttggacttg
ggtaacttct
ggaacctatg
gccctggtcet
gctggtatcg

ctcggtgagc
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ttagcttgcea
ttctettttt
cttcctacgt
ctgacaccga
tcctgtttga
tccccegtece
taacaccccg
cgtctgacag
gtttcactta
aattcgccgt
accaactgca
gtggaaaggt
gggggggcgce
ggaccattta
tggcggtgta
gcagctacaa
gttcaggtaa
tgggctttga
acagaccttc
atgagcatac
ctcgtgatga
tgatggtacg
accagatgcc
tcttctctgg
cgagactttt
gtgaggccgg
gcgcegggac

ctctggctac

caagctgacc
cgcctctgcet
gttccactcc
tttctctggt
ccgatctcga
tttccccaca
cccaacagtc
tggcgttctc
ctttagatca
ggggtggtte
tgtaccctac
atctttcgtg
ttccaagcectt
cgcctttatce
cgttcggtac
gcaaaagatg
gccecectgga
ggctgcggte
tggacttaca
atggtccaac
gcctttccaa
tctcggaccg
ggcacgtaac
gaacttcctc
caggtacagg
tggtgtccga
ttacatctca

aatgcaatga

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3308



<212>
<213>

<400>

PRT
Senecavirut

19

Met Gly Asn

1

Asn

Ser

Asn

Leu

65

Asn

Asn

Thr

Phe

Lys

145

Phe

Leu

Cys

Pro

Asn

Val

Ser

50

Asn

Ser

Thr

Lys

Thr

130

Ala

Leu

His

Asn

Glu
210

Gly

Asp

35

Arg

Pro

Ala

Gln

Ser

115

Ala

Val

Ser

Arg

Leu

195

Thr

Val

Asn

20

Phe

Gly

Leu

Asp

Ser

100

Asp

Ile

Lys

Lys

His

180

Thr

Thr

Gln

Met

Ser

Gly

Gly

Arg

85

Ser

Pro

Asp

Thr

Gln

165

Phe

Gln

Leu

Thr

Thr

Thr

Leu

Tyr

70

Val

Leu

Pro

Arg

Phe

150

Gly

Leu

Phe

Asp

Thr

Phe

Ser

Ala

55

Leu

Ile

Gly

Ser

Trp

135

Ser

Gly

Met

His

Val
215

Ser

Asn

Ser

40

Gly

Lys

Thr

Val

Ser

120

Tyr

Phe

Leu

Lys

Gln

200

Lys

38134

Lys

Tyr

25

Ser

Leu

Asp

Gln

Leu

105

Ser

Thr

Gln

Asn

Cys

185

Gly

Pro

Asn

10

Tyr

Ala

Leu

His

Thr

90

Cys

Thr

Gly

Ala

Gly

170

Gly

Ala

Asp
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Asp

Ala

Ser

Thr

Asn

75

Ala

Ala

Asp

Arg

Val

155

Gly

Trp

Leu

Gly

Phe

Asn

Gly

Asn

60

Thr

Gly

Tyr

Gln

Leu

140

Pro

Ala

Gln

Leu

Lys
220

Asp

Thr

Ala

45

Phe

Glu

Asn

Val

Pro

125

Asn

Leu

Phe

Val

Val

205

Ala

Ser

Tyr

30

Gly

Ser

Glu

Thr

Glu

110

Thr

Ser

Pro

Thr

Gln

190

Ala

Lys

Arg

15

Gln

Pro

Gly

Met

Ala

95

Asp

Thr

Trp

Gly

Ala

175

Val

Met

Ser

Gly

Asn

Gly

Ile

Glu

80

Ile

Pro

Thr

Thr

Ala

160

Thr

Gln

Val

Leu



Gln

225

Thr

Pro

Val

Ile

Gln

305

Lys

Thr

Asp

Met

Val

385

Leu

Glu

Ala

Asp

Ala

Glu

Gly

Asn

Phe

Ser

290

Asn

Glu

Ser

Glu

Phe

370

Arg

Gln

Pro

Gln

Pro

450

Asn

Leu

Lys

Trp

Pro

275

Val

Ser

Gly

Pro

Glu

355

Leu

Thr

Leu

Glu

Phe

435

Val

Tyr

Asn

Asn

Thr

260

His

Pro

Trp

Ala

Tyr

340

Gln

Ser

Pro

Ala

Pro

420

Asp

Tyr

Arg

Glu

Met

245

Trp

Gln

Tyr

Thr

Thr

325

Phe

Gly

Thr

Pro

Arg

405

Ala

Asp

Gln

Gly

Glu

230

Pro

Gly

Ile

Ile

Leu

310

Thr

Asn

Pro

Ile

Val

390

Ile

Ser

Lys

Asn

Cys

Gln

Phe

Pro

Leu

Gly

295

Leu

Asp

Gly

Ile

Pro

375

Asn

Pro

Asp

Pro

Thr

455

Ile

Trp

Gln

Asn

Asn

280

Glu

Val

Pro

Leu

Pro

360

Asp

Tyr

Thr

Ala

Leu

440

Leu

Gln

38134

Val

Ser

Phe

265

Ala

Thr

Met

Glu

Arg

345

Thr

Asp

Leu

Leu

Tyr

425

Ile

Val

Ile

Glu

Leu

250

Ile

Arg

Pro

Val

Ile

330

Asn

Ala

Thr

Pro

Met

410

Val

Ser

Gly

Thr

-170-

Met

235

Gly

Asn

Thr

Thr

Leu

315

Thr

Arg

Pro

Val

Gly

395

Ala

Pro

Phe

Ala

Leu

Ser

Thr

Pro

Ser

Gln

300

Val

Phe

Phe

Arg

Pro

380

Glu

Phe

Tyr

Pro

Ile

460

Thr

Asp

Tyr

Tyr

Thr

285

Ser

Pro

Ser

Thr

Glu

365

Ala

Ile

Gly

Val

Ile

445

Ser

Phe

Asp

Tyr

Gln

270

Ser

Ser

Leu

Val

Thr

350

Asn

Tyr

Thr

Arg

Ala

430

Thr

Ser

Cys

Tyr

Arg

255

Val

Val

Glu

Asp

Arg

335

Gly

Ser

Gly

Asp

Val

415

Val

Leu

Asn

Gly

Arg

240

Pro

Thr

Asp

Thr

Tyr

320

Pro

Thr

Leu

Asn

Leu

400

Ser

Pro

Ser

Phe

Pro



465

Met

Ala

Trp

Ser

Ser

545

Pro

Gly

Val

Asn

His

625

Ile

Ala

Arg

Asn

Phe
705

Met

Gln

Asp

Pro

530

Ala

Pro

Glu

Phe

Thr

610

Thr

Lys

Thr

Pro

Pro

690

Tyr

Ala

Pro

Ile

515

Ser

Asp

Asp

Asp

His

595

Asp

Asn

Val

Gly

Thr

675

Ser

Ser

Arg

Gln

500

Gly

Asp

Gly

Cys

Tyr

580

Ser

Thr

Val

Leu

Ala

660

Val

Asp

Leu

Gly

485

Thr

Leu

Tyr

Trp

Pro

565

Thr

Thr

Asp

Lys

Glu

645

Gln

Ala

Ser

Ala

470

Lys

Leu

Asn

Arg

Phe

550

Gln

Leu

Asp

Phe

Phe

630

Lys

Gln

Ser

Gly

Cys
710

Phe

Ser

Ser

Glu

535

Ser

Ser

Arg

Asn

Ser

615

Leu

Asp

Asp

Arg

Val

695

Phe

Leu

Glu

Ser

520

Thr

Leu

Pro

Leu

Ala

600

Gly

Phe

Ala

Asp

Pro

680

Leu

Thr

38134

Leu

Ala

505

Trp

Arg

His

Cys

Pro

585

Glu

Glu

Asp

Val

Gly

665

Ala

Ala

Tyr

Ser

490

Met

Thr

Ala

Lys

Ile

570

Val

Thr

Leu

Arg

Phe

650

Tyr

Thr

Asn

Phe

-171-

475

Tyr

Gln

Phe

Ile

Leu

555

Leu

Asp

Gly

Ala

Ser

635

Pro

Phe

Arg

Thr

Arg
715

Ser

Cys

Val

Thr

540

Thr

Phe

Cys

Val

Ala

620

Arg

Arg

Cys

Phe

Ser

700

Ser

Pro

Thr

Ile

525

Asn

Lys

Phe

Asn

Ile

605

Pro

Leu

Pro

Leu

Gly

685

Leu

Asp

Pro

Tyr

510

Pro

Ser

Ile

Ala

Pro

590

Glu

Gly

Leu

Phe

Leu

670

Leu

Asp

Leu

Asn

495

Ser

Tyr

Val

Thr

Ser

575

Ser

Ala

Ser

Asn

Pro

655

Thr

Tyr

Phe

Glu

480

Gly

Ile

Ile

Tyr

Leu

560

Ala

Tyr

Gly

Asn

Val

640

Thr

Pro

Val

Asn

Val
720



Thr

Pro

His

Lys

Val

785

Arg

Pro

Tyr

Phe

Thr

865

Met

Ala

Ser

Ile

Arg
945

Val

Ser

Val

Gly

770

Leu

Gly

Arg

Val

Arg

850

Asn

Glu

Lys

Gly

Asn

930

Gly

Val

Gly

Pro

755

Gly

Pro

Leu

Pro

Arg

835

Ser

Pro

Met

Lys

Leu

915

Glu

Glu

Ser

Ser

740

Tyr

Lys

Val

Pro

Asn

820

Tyr

Tyr

Gly

Gln

Val

900

Thr

His

Val

Leu

725

Glu

His

Val

Arg

Ala

805

Glu

Lys

Lys

Pro

Gln

885

Val

Gln

Thr

His

Glu

Tyr

Phe

Ser

Trp

790

His

Lys

Asn

Gln

Gly

870

Pro

Val

Ser

Trp

Thr
950

Pro

Gln

Thr

Phe

775

Gly

Ala

Lys

Ala

Lys

855

Ser

Asn

Pro

Ala

Ser

935

Arg

Asp

Ala

Gly

760

Val

Gly

Asp

Ser

Arg

840

Met

Gly

Val

Ile

Leu

920

Asn

Asp

38134

Leu

Ser

745

Arg

Leu

Ala

Trp

Thr

825

Ala

Leu

Lys

Asp

Thr

905

Leu

Pro

Glu

Glu

730

Ser

Thr

Pro

Ser

Gly

810

Ala

Trp

Met

Pro

Met

890

Phe

Val

Ser

Pro

-172-

Phe

Phe

Pro

Trp

Lys

795

Thr

Val

Cys

Gln

Pro

875

Gly

Met

Ala

Trp

Phe
955

Ala

Val

Arg

Asn

780

Leu

Ile

Lys

Pro

Ser

860

Gly

Phe

Val

Gly

Thr

940

Gln

Val

Tyr

Ala

765

Ser

Ser

Tyr

His

Ser

845

Gly

Ala

Glu

Pro

Arg

925

Ser

Thr

Gly

Asp

750

Phe

Val

Ser

Ala

Val

830

Met

Asp

Leu

Ala

Asn

910

Thr

Phe

Val

Trp

735

Gln

Thr

Ser

Ala

Phe

815

Ala

Leu

Ile

Ser

Ala

895

Arg

Phe

Thr

His

Phe

Leu

Ser

Ser

Thr

800

Ile

Val

Pro

Glu

Leu

880

Val

Pro

Leu

Ile

Phe
960



Thr

Gly

Pro
995

Phe Phe

1010

Ser Asp Gl

1025

Thr Tyr

1040

Val
1055

Gly Ar

Ile Gly Al

1070

Leu Lys Hi

1085

<210>
<211>
<212>
<213>

20
3308
ADN
Sene

<400> 20
ggatccgcca

aacaacggca
tcgacatcga
ctgctcacaa
gaagagatgg
aacactcaat
cctccatcectt
acaggtcgcecc

ttgccecggtg

Phe

Lys

965

980

Ser Gly

n Gly Thr

Gly Trp

g Arg Ile

a Gly Thr

s Leu Gly

cavirut

ccatgggcaa
acatgacttt
gttccgcecttc
acttttccgg
agaactctgc
cgtctctggg
cctcgaccga
tgaattcgtg

ctttcctttc

Asn

Tyr

Cys

Ile

Tyr

Glu

38134

9

Ala Arg Asn Ser Arg Val Val

1000

Phe
1015

Leu

Ala
1030

Arg

Gly Ser

1045

Gly
1060

Met

Ile
1075

Ser

Pro Leu

1090

cgttcaaact
taactactac
cggcgceggga
tatcctgaac
cgatcgtgtg
agtactctgt
tcaacctacg
gacaaaggct

ccgccagggce

970

85

Gly Val Ser Ala Ser

Gly Phe

Leu Phe

Ala Leu

His Ser

Lys Leu

Ala Thr

acctccaaga
gccaatacgt
cctggaaatt
ccccteggtt
attacgcaga
gcttacgtcg
actaccttca
gttaaaacct

ggcctcaacg

-173-

Val

Arg

Val

Ala

Gly

Met

1005

Asp Ser

1020

Tyr
1035

Arg

Cys Glu

1050

Gly Ala

1065

Leu Ile

1080

Gln
1095

atgattttga
atcaaaactc
ccegeggtgg
atctgaaaga
cagctggtaa
aggacccaac
cggccataga
ttagcttcca

gtggagcttt

His His Gly Leu Pro Thr Asp Leu Met Met Val Arg Leu Gly Pro

975

Asn Ser Phe Pro Asn Asn Leu Asp Lys Phe Gly Leu Asp Gln Met
990

Tyr Gly Asn

Ile Thr

Val Thr

Ala Gly

Ala Gly

Lys Ala

ctcccgeggce
tgttgatttc
actggccggt
tcacaatacg
cacggctatc
aaaatccgac
caggtggtat
ggctgtgcca

tactgctaca

60

120

180

240

300

360

420

480

540



ctgcacagac
caattccacc
cctgacggca
gatgactata
ccaaattgga
caaatcctga
acgccaaccc
cccttggatt
actagccctt
ggccctatcc
gacaccgtac
attacggacc
gagcccgaac
gacaagccgt
gttggagcta
ttctgcggcece
gcacaaccac
ctcaacagct
cgcgccatca
aagatcactc
ggtgaagatt
acggacaatg
gagctggcgg
cttttgaacg
gcaacgggag
gctagccgtc
gctaacacct
gacctggagg
ccttcaggaa
catttcaccg

ctgccctgga

actttctgat
aaggtgcact
aggccaagtc
gaaccggtaa
cttggggccc
atgccaggac
aatcctccga
ataaggaggg
acttcaacgg
ctactgcccce
ctgcctatgg
tcttgcagcet
cagccagcga
tgataagttt
tctcctcgaa
cgatgatggc
agacactgtc
catggacctt
ccaacagtgt
tgcccececcga
acacgcttcg
ctgagaccgg
ctcceggtte
taatcaaggt
cacaacaaga
cggccacacg
ccctggactt
tcactgtggt
gcgagtacca
gtagaacccc

attctgtcag

38134

gaaatgcggt
tctecgttget
tctccaagag
aaacatgcca
gaactttatc
tagtaccagc
aactcagaac
agccactacc
actgcgcaac
cagagaaaat
taacgttcgt
ggcccgcatc
cgcttacgtt
cccaatcact
ctttgcgaac
tcgtggcaag
cgaggccatg
tgtaatacca
gtactcagcc
ctgcccacaa
tttgccegtce
tgtaattgag
taaccatacc
cttggaaaag
cgacggctat
ctttggtctc
caatttctac
gtctctggaa
ggcatcgtcc
acgtgccttc

ttccgttctce

tggcaggtgce
atggttcccg
ctgaatgagg
ttccagtccce
aatccgtatc
gtcgatatta
agctggacgc
gaccctgaaa
cgtttcacca
agcctgatgt
acgcctccceg
cctacactga
ccatatgttg
ttgagcgacc
taccgtggtt
ttcctgttga
cagtgcacat
tacatctcgce
gatggatggt
tcaccctgca
gactgtaacc
gctggtaaca
aacgtgaagt
gacgctagtgt
ttctgcctge
tacgttaacc
tctctggect
ccagatctgg
tttgtgtacg
accagtaagg

ccggtccgcet

-174-

aggtacagtg
agactacgct
aacagtgggt
tgggcacata
aggtcaccgt
gcgtgcccta
ttctggtaat
tcactttttc
ccggcactga
ttctgagcac
taaactacct
tggcecttcgg
cggtacctgc
ctgtatacca
gtattcaaat
gctactcccc
actccatctg
catccgatta
tcagtctcca
tattgttctt
cgtcttacgt
ccgacacgga
tccttttcga
tcecectegecce
tgacaccacg
ctagcgactc
gcttcacgta
aatttgcggt
accaacttca
gaggcaaagt

ggggcggagce

caatttgact
tgacgttaag
tgagatgagc
ctacagaccc
gtttccacac
tatcggcgaa
ggtgttggta
ggtaaggccc
tgaggagcaa
aattcctgac
gcctggtgaa
tcgtgtcagt
tcagttcgac
gaacactttg
cacccttaca
ccccaacgga
ggatatcggt
tagagagacc
taagcttaca
tgcctcagcet
gttccactcc
tttctctggt
ccgttcacgt
attccccaca
tcctactgtg
tggtgtactg
cttcaggagc
aggatggttc
tgttccctac
ttcttttgta

gtcaaagctc

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
2220
2280
2340

2400



tcatccgcga
ccacgcccta
aagaatgcaa
cttatgcaaa
gcgctctctce
gctaagaaag
cagtccgcectce
ccctcectgga
acggttcatt
ggcaactctt
tcccgtgtgg
gggtttgttg
gtgacgactt
cgcatcattg
aaattaggac
gcggeege

<210>
<211>

<212>
<213>

21

1095
PRT
Sene
<400> 21

Met Gly Asn
1

Asn Asn Gly

Ser Val Asp

35

Ser
50

Asn Arg

Leu Asn Pro

65

cccgcggatt
atgaaaagaa
gggcgtggtg
gcggtgatat
ttatggaaat
tggtcgtcce
ttcttgtggce
ccagcttcac
ttactcacca
tccctaacaa
ttggcgtttc
actccatcac
acaagggatg
gcatgcattc

tgatcaaagc

cavirut

38134

gcccgcacac
gtctacagca
tccgtctatg
tgagacgaat
gcaacagccc
cattaccttc
cggccggacc
aatccgtggt
tggtcttccc
tctagacaag
ggctagttac
ctctgaccaa
gtgcggttcg
tgctggtgcc

ccttaaacac

gcggattggg
gtgaagcacg
ttgccattcc
cctggacctg
aacgtggaca
atggttccca
ttcctaatca
gaggtgcaca
acagatctga
tttggacttg
ggtaacttct
ggaacctatg
gccctggtcet
gctggtatcg

ctcggtgagc

gaactatcta
tggccgtcta
gtagctataa
gttcaggtaa
tgggctttga
acagaccttc
atgagcatac
ctcgtgatga
tgatggtacg
accagatgcc
tcttctctgg
cgagactttt
gtgaggccgg
gcgccgggac

ctctggctac

cgctttcatt
tgtgcgttac
acagaagatg
gccccectgga
ggctgcggtce
tggacttaca
atggtccaac
gcctttccaa
tctcggaccg
ggcacgtaac
gaacttcctc
caggtacagg
tggtgtccga
ttacatctca

aatgcaatga

Val Gln Thr

Asn Met Thr

20

Phe Ser Thr

Gly Gly Leu

Leu Gly Tyr

70

Thr

Phe

Ser

Ala

55

Leu

Ser

Asn

Ser

40

Gly

Lys

Lys

Tyr

25

Ser

Leu

Asp

Asn

10

Tyr

Ala

Leu

His

-175-

Asp

Ala

Ser

Thr

Asn
75

Phe

Asn

Gly

Asn

60

Thr

Asp

Thr

Ala

45

Phe

Glu

Ser

Tyr

30

Gly

Ser

Glu

Arg

15

Gln

Pro

Gly

Met

Gly

Asn

Gly

Ile

Glu
80

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3308



Asn

Asn

Thr

Phe

Lys

145

Phe

Leu

Cys

Pro

Gln

225

Thr

Pro

Val

Ile

Gln

305

Lys

Ser

Thr

Lys

Thr

130

Ala

Leu

His

Asn

Glu

210

Glu

Gly

Asn

Phe

Ser

290

Asn

Glu

Ala

Gln

Ser

115

Ala

Val

Ser

Arg

Leu

195

Thr

Leu

Lys

Trp

Pro

275

Val

Ser

Gly

Asp

Ser

100

Asp

Ile

Lys

Arg

His

180

Thr

Thr

Asn

Asn

Thr

260

His

Pro

Trp

Ala

Arg

85

Ser

Pro

Asp

Thr

Gln

165

Phe

Gln

Leu

Glu

Met

245

Trp

Gln

Tyr

Thr

Thr

Val

Leu

Pro

Arg

Phe

150

Gly

Leu

Phe

Asp

Glu

230

Pro

Gly

Ile

Ile

Leu

310

Thr

Ile

Gly

Ser

Trp

135

Ser

Gly

Met

His

Val

215

Gln

Phe

Pro

Leu

Gly

295

Leu

Asp

Thr

Val

Ser

120

Tyr

Phe

Leu

Lys

Gln

200

Lys

Trp

Gln

Asn

Asn

280

Glu

Val

Pro

38134

Gln

Leu

105

Ser

Thr

Gln

Asn

Cys

185

Gly

Pro

Val

Ser

Phe

265

Ala

Thr

Met

Glu

Thr

90

Cys

Thr

Gly

Ala

Gly

170

Gly

Ala

Asp

Glu

Leu

250

Ile

Arg

Pro

Val

Ile

-176-

Ala

Ala

Asp

Arg

Val

155

Gly

Trp

Leu

Gly

Met

235

Gly

Asn

Thr

Thr

Leu

315

Thr

Gly

Tyr

Gln

Leu

140

Pro

Ala

Gln

Leu

Lys

220

Ser

Thr

Pro

Ser

Gln

300

Val

Phe

Asn

Val

Pro

125

Asn

Leu

Phe

Val

Val

205

Ala

Asp

Tyr

Tyr

Thr

285

Ser

Pro

Ser

Thr

Glu

110

Thr

Ser

Pro

Thr

Gln

190

Ala

Lys

Asp

Tyr

Gln

270

Ser

Ser

Leu

Val

Ala

95

Asp

Thr

Trp

Gly

Ala

175

Val

Met

Ser

Tyr

Arg

255

Val

Val

Glu

Asp

Arg

Ile

Pro

Thr

Thr

Ala

160

Thr

Gln

Val

Leu

Arg

240

Pro

Thr

Asp

Thr

Tyr

320

Pro



Thr

Asp

Met

Val

385

Leu

Glu

Ala

Asp

Ala

465

Met

Ala

Trp

Ser

Ser

545

Pro

Ser

Glu

Phe

370

Arg

Gln

Pro

Gln

Pro

450

Asn

Met

Gln

Asp

Pro

530

Ala

Pro

Pro

Glu

355

Leu

Thr

Leu

Glu

Phe

435

Val

Tyr

Ala

Pro

Ile

515

Ser

Asp

Asp

Tyr

340

Gln

Ser

Pro

Ala

Pro

420

Asp

Tyr

Arg

Arg

Gln

500

Gly

Asp

Gly

Cys

325

Phe

Gly

Thr

Pro

Arg

405

Ala

Asp

Gln

Gly

Gly

485

Thr

Leu

Tyr

Trp

Pro
565

Asn

Pro

Ile

Val

390

Ile

Ser

Lys

Asn

Cys

470

Lys

Leu

Asn

Arg

Phe

550

Gln

Gly

Ile

Pro

375

Asn

Pro

Asp

Pro

Thr

455

Ile

Phe

Ser

Ser

Glu

535

Ser

Ser

Leu

Pro

360

Asp

Tyr

Thr

Ala

Leu

440

Leu

Gln

Leu

Glu

Ser

520

Thr

Leu

Pro

38134

Arg

345

Thr

Asp

Leu

Leu

Tyr

425

Ile

Val

Ile

Leu

Ala

505

Trp

Arg

His

Cys

330

Asn

Ala

Thr

Pro

Met

410

Val

Ser

Gly

Thr

Ser

490

Met

Thr

Ala

Lys

Ile
570
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Arg

Pro

Val

Gly

395

Ala

Pro

Phe

Ala

Leu

475

Tyr

Gln

Phe

Ile

Leu

555

Leu

Phe

Arg

Pro

380

Glu

Phe

Tyr

Pro

Ile

460

Thr

Ser

Cys

Val

Thr

540

Thr

Phe

Thr

Glu

365

Ala

Ile

Gly

Val

Ile

445

Ser

Phe

Pro

Thr

Ile

525

Asn

Lys

Phe

Thr

350

Asn

Tyr

Thr

Arg

Ala

430

Thr

Ser

Cys

Pro

Tyr

510

Pro

Ser

Ile

Ala

335

Gly

Ser

Gly

Asp

Val

415

Val

Leu

Asn

Gly

Asn

495

Ser

Tyr

Val

Thr

Ser
575

Thr

Leu

Asn

Leu

400

Ser

Pro

Ser

Phe

Pro

480

Gly

Ile

Ile

Tyr

Leu

560

Ala



Gly

Val

Asn

His

625

Ile

Ala

Arg

Asn

Phe

705

Thr

Pro

His

Lys

Val

785

Arg

Glu

Phe

Thr

610

Thr

Lys

Thr

Pro

Pro

690

Tyr

Val

Ser

Val

Gly

770

Leu

Gly

Asp

His

595

Asp

Asn

Val

Gly

Thr

675

Ser

Ser

Val

Gly

Pro

755

Gly

Pro

Leu

Tyr

580

Ser

Thr

Val

Leu

Ala

660

Val

Asp

Leu

Ser

Ser

740

Tyr

Lys

Val

Pro

Thr

Thr

Asp

Lys

Glu

645

Gln

Ala

Ser

Ala

Leu

725

Glu

His

Val

Arg

Ala
805

Leu

Asp

Phe

Phe

630

Lys

Gln

Ser

Gly

Cys

710

Glu

Tyr

Phe

Ser

Trp

790

His

Arg

Asn

Ser

615

Leu

Asp

Asp

Arg

Val

695

Phe

Pro

Gln

Thr

Phe

775

Gly

Ala

Leu

Ala

600

Gly

Phe

Ala

Asp

Pro

680

Leu

Thr

Asp

Ala

Gly

760

Val

Gly

Asp

38134

Pro

585

Glu

Glu

Asp

Val

Gly

665

Ala

Ala

Tyr

Leu

Ser

745

Arg

Leu

Ala

Trp

Val

Thr

Leu

Arg

Phe

650

Tyr

Thr

Asn

Phe

Glu

730

Ser

Thr

Pro

Ser

Gly
810
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Asp

Gly

Ala

Ser

635

Pro

Phe

Arg

Thr

Arg

715

Phe

Phe

Pro

Trp

Lys

795

Thr

Cys

Val

Ala

620

Arg

Arg

Cys

Phe

Ser

700

Ser

Ala

Val

Arg

Asn

780

Leu

Ile

Asn

Ile

605

Pro

Leu

Pro

Leu

Gly

685

Leu

Asp

Val

Tyr

Ala

765

Ser

Ser

Tyr

Pro

590

Glu

Gly

Leu

Phe

Leu

670

Leu

Asp

Leu

Gly

Asp

750

Phe

Val

Ser

Ala

Ser

Ala

Ser

Asn

Pro

655

Thr

Tyr

Phe

Glu

Trp

735

Gln

Thr

Ser

Ala

Phe
815

Tyr

Gly

Asn

Val

640

Thr

Pro

Val

Asn

Val

720

Phe

Leu

Ser

Ser

Thr

800

Ile



Pro

Tyr

Phe

Thr

865

Met

Ala

Ser

Ile

Arg

945

Thr

Gly

Pro

Phe

Ser

Thr

38134

Arg Pro Asn Glu Lys Lys Ser Thr Ala Val Lys His Val Ala Val
820 825 830

Val Arg Tyr Lys Asn Ala Arg Ala Trp Cys Pro Ser Met Leu Pro
835 840 845

Arg Ser Tyr Lys Gln Lys Met Leu Met Gln Ser Gly Asp Ile Glu
850 855 860

Asn Pro Gly Pro Gly Ser Gly Lys Pro Pro Gly Ala Leu Ser Leu
870 875 880

Glu Met Gln Gln Pro Asn Val Asp Met Gly Phe Glu Ala Ala Val
885 890 895

Lys Lys Val Val Val Pro Ile Thr Phe Met Val Pro Asn Arg Pro
900 905 910

Gly Leu Thr Gln Ser Ala Leu Leu Val Ala Gly Arg Thr Phe Leu
915 920 925

Asn Glu His Thr Trp Ser Asn Pro Ser Trp Thr Ser Phe Thr Ile
930 935 940

Gly Glu Val His Thr Arg Asp Glu Pro Phe Gln Thr Val His Phe
950 955 960

His His Gly Leu Pro Thr Asp Leu Met Met Val Arg Leu Gly Pro
965 970 975

Asn Ser Phe Pro Asn Asn Leu Asp Lys Phe Gly Leu Asp Gln Met
980 985 990

Ala Arg Asn Ser Arg Val Val Gly Val Ser Ala Ser Tyr Gly Asn

995 1000 1005

Phe Phe Ser Gly Asn Phe Leu Gly Phe Val Asp Ser Ile Thr
1010 1015 1020

Asp Gln Gly Thr Tyr Ala Arg Leu Phe Arg Tyr Arg Val Thr
1025 1030 1035

Tyr Lys Gly Trp Cys Gly Ser Ala Leu Val Cys Glu Ala Gly
1040 1045 1050

-179-



Gly Val Arg Arg Ile Ile

1055

Ile Gly Ala Gly Thr Tyr

1070

Leu Lys
1085

<210>
<211>
<212>
<213>

22
3308
ADN
Sene

<400> 22
ggatccgcca

aataatggta
tcgacctcct
ctcctcacaa
gaagaaatgg
aacacgcaat
cctcecgtcca
actggacgcc
ctccctggag
ctacatagac
caattccacc
cctgacggca
gacgattacc
cctaactgga
caaattctga
actcctacac
cccctggact
acaagtccct
gggcccattc
gacactgtcc
ataaccgacc

gaacccgagc

His Leu Gly Glu

cavirut

ccatgggtaa
acatgacctt
cgtcggcecgtce
atttcagtgg
aaaactctgce
catcactggg
gcagcacaga
tcaattcttg
ccttecctgtce
atttcttaat
aaggtgctct
aggcaaagag
ggaccgggaa
cttggggccc
acgcgagaac
aatcctcaga
acaaggaggg
acttcaatgg
ccacagcacc
ctgcttacgg
tcttacaact

ctgcctcaga

38134

1060

Ile
1075

Pro
1090

tgttcagaca
caattactac
aggcgccgga
aatcttgaac
tgatcgagtc
tgtgttgtgt
tcaacccacc
gacaaaagct
taaacaggga
gaagtgcggg
tcttgttgcece
cttacaggag
aaacatgcct
caatttcatc
ctctacctcg
gacacagaac
agccacaact
gcttcgtaac
cagagaaaat
gaatgtgcgt
ggcccgtata

cgcatatgtg

Ser Lys Leu Gly Leu

acctcaaaga
gcaaacactt
cccgggaact
cctcttggcet
ataacgcaaa
gcctacgttyg
accactttta
gtaaaaacct
ggcctcaacg
tggcaggtge
atggtccccg
ctgaatgaag
tttcagtctc
aacccctatc
gtagacataa
tcctggaccce
gacccagaaa
cgtttcacga
tcgcttatgt
accccteccecg
cccactctca

ccctacgttg

-180-

1065

Ile
1080

Leu Ala Thr Met Gln

1095

atgattttga
accagaattc

cccggggcgg

acctcaaaga
cggcgggcaa
aagacccgac
ctgccatcga
tctcttttca
gaggggcctt
aggtccaatg
aaaccaccct
agcagtgggt
ttggcacata
aagtaacagt
gtgtcccata
tccttgttat
ttacattttc
ccgggacgga
ttctctcaac
tcaattacct
tggcgtttgg

ccgttcctge

Gly Met His Ser Ala Gly Ala Ala Gly

Lys Ala

ttccecgeggce
agtagacttc
actagcgggt
tcacaatacc
cactgccata
caaatctgac
caggtggtac
ggccgtcccg
cacggctacc
caatttgacg
tgatgtcaaa
ggaaatgtct
ctatcggccc
tttcccacac
catcggggag
ggtgcttgte
tgtaaggcct
cgaggaacag
catccctgac
ccccggtgaa
gcgggtgtct

ccagttcgac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



gacaagcctc
gtaggcgcca
ttttgtggac
gcacaaccac
ttgaactcta
cgggctatta
aaaattactc
ggtgaggatt
gttgacaacg
gaactggcgg
ctactgaatg
gcaacaggtg
gcttcccgac
gctaacactt
gaccttgaag
ccctctggea
cactttactg
ctcccecttgga
tcttctgcca
cccecgtecta
aagaacgcgc
ctgatgcaat
gcgctctctc
gctaagaaag
cagtccgcectce
ccctcctgga
acggttcatt
ggcaactctt
tcccgtgtgg

gggtttgttg

tcatctcctt
tcagttcgaa
ccatgatggc
agacccttte
gttggacctt
ccaactcagt
taccacctga
acaccctccg
ccgagactgg
ctcctggcetc
taattaaggt
cacagcagga
ccgccactcg
cactggattt
tcacggtggt
gtgagtacca
ggcgcactcc
actctgtctc
cgcggggtcet
acgagaagaa
gtgcttggtg
caggcgacat
ttatggaaat
tggtcgtccce
ttcttgtggce
ccagcttcac
ttactcacca
tccctaacaa
ttggcgtttc

actccatcac

38134

cccgatcacc
cttcgccaac
aagagggaaa
tgaagctatg
tgtcatccce
ttattctgct
ctgcccacag
tctcecctgtt
ggttattgag
taaccatact
actggagaag
cgatggttac
tttcggecctg
caatttttac
ctcactggag
ggcttctagc
ccgcgcettte
ttccgtgett
gccggctcecat
aagcaccgct
ccccagcatg
cgagaccaac
gcaacagccc
cattaccttc
cggccggace
aatccgtggt
tggtcttccce
tctagacaag
ggctagttac

ctctgaccaa

ctttcagatc
taccgggggt
ttcctgctcet
cagtgcacat
tacatctcgce
gatggttggt
agtccctgta
gattgtaatc
gcaggtaaca
aatgtcaaat
gacgccgtcet
ttttgtcttc
tacgtcaacc
agtttggcct
ccagatttgg
tttgtctacg
accagcaagg
cccgtgeget
gctgactggg
gtaaagcacg
cttcccttte
cctggccctg
aacgtggaca
atggttccca
ttcctaatca
gaggtgcaca
acagatctga
tttggacttg
ggtaacttct

ggaacctatg
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ctgtctacca
gtatccaaat
cgtattctcc
actctatttg
ccagtgatta
ttagcttgca
ttctettttt
cttcctacgt
ctgacaccga
tcctgtttga
tcceeegtece
taacaccccg
cgtctgacag
gtttcactta
aattcgccecgt
accaactgca
gtggaaaggt
gggggggcgc
ggaccattta
tggcggtgta
gcagctacaa
gttcaggtaa
tgggctttga
acagaccttc
atgagcatac
ctcgtgatga
tgatggtacg
accagatgcc
tcttctctgg

cgagactttt

gaacaccctg
cactctgaca
cccaaatgga
ggatataggc
ccgtgaaact
caagctgacc
cgcctctget
gcctcagggg
tttctctggt
ccgatctcga
tttccccaca
cccaacagtc
tggcgttctce
ctttagatca
ggggtggtte
tgtaccctac
atctttcgtg
ttccaagctt
cgcctttatc
cgttcggtac
gcaaaagatg
gcccectgga
ggctgeggtc
tggacttaca
atggtccaac
gcctttccaa
tctcggaccg
ggcacgtaac
gaacttcctc

caggtacagg

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



gtgacgactt acaagggatg gtgcggttcg gccctggtct gtgaggccgg tggtgtccga
cgcatcattg gcatgcattc tgctggtgcc gctggtatcg gcgccgggac ttacatctca

aaattaggac tgatcaaagc ccttaaacac ctcggtgagc ctctggctac aatgcaatga

gcggccegce

<210> 23

<211> 1095

<212> PRT

<213> Senecavirut
<400> 23

Met Gly Asn

1

Asn

Ser

Asn

Leu

65

Asn

Asn

Thr

Phe

Lys

145

Phe

Leu

Asn

Val

Ser

50

Asn

Ser

Thr

Lys

Thr

130

Ala

Leu

His

Gly

Asp

35

Arg

Pro

Ala

Gln

Ser

115

Ala

Val

Ser

Arg

Val

Asn

20

Phe

Gly

Leu

Asp

Ser

100

Asp

Ile

Lys

Lys

His

Gln

Met

Ser

Gly

Gly

Arg

85

Ser

Pro

Asp

Thr

Gln

165

Phe

Thr

Thr

Thr

Leu

Tyr

70

Val

Leu

Pro

Arg

Phe

150

Gly

Leu

Thr

Phe

Ser

Ala

55

Leu

Ile

Gly

Ser

Trp

135

Ser

Gly

Met

Ser

Asn

Ser

40

Gly

Lys

Thr

Val

Ser

120

Tyr

Phe

Leu

Lys

38134

Lys

Tyr

25

Ser

Leu

Asp

Gln

Leu

105

Ser

Thr

Gln

Asn

Cys

Asn

10

Tyr

Ala

Leu

His

Thr

90

Cys

Thr

Gly

Ala

Gly

170

Gly

-182-

Asp

Ala

Ser

Thr

Asn

75

Ala

Ala

Asp

Arg

Val

155

Gly

Trp

Phe

Asn

Gly

Asn

60

Thr

Gly

Tyr

Gln

Leu

140

Pro

Ala

Gln

Asp

Thr

Ala

45

Phe

Glu

Asn

Val

Pro

125

Asn

Leu

Phe

Val

Ser

Tyr

30

Gly

Ser

Glu

Thr

Glu

110

Thr

Ser

Pro

Thr

Gln

Arg

15

Gln

Pro

Gly

Met

Ala

95

Asp

Thr

Trp

Gly

Ala

175

Val

Gly

Asn

Gly

Ile

Glu

80

Ile

Pro

Thr

Thr

Ala

160

Thr

Gln

3180

3240

3300

3308



Cys

Pro

Gln

225

Thr

Pro

Val

Ile

Gln

305

Lys

Thr

Asp

Met

Val

385

Leu

Glu

Asn

Glu

210

Glu

Gly

Asn

Phe

Ser

290

Asn

Glu

Ser

Glu

Phe

370

Arg

Gln

Pro

Leu

195

Thr

Leu

Lys

Trp

Pro

275

Val

Ser

Gly

Pro

Glu

355

Leu

Thr

Leu

Glu

180

Thr

Thr

Asn

Asn

Thr

260

His

Pro

Trp

Ala

Tyr

340

Gln

Ser

Pro

Ala

Pro
420

Gln

Leu

Glu

Met

245

Trp

Gln

Tyr

Thr

Thr

325

Phe

Gly

Thr

Pro

Arg

405

Ala

Phe

Asp

Glu

230

Pro

Gly

Ile

Ile

Leu

310

Thr

Asn

Pro

Ile

Val

390

Ile

Ser

His

Val

215

Gln

Phe

Pro

Leu

Gly

295

Leu

Asp

Gly

Ile

Pro

375

Asn

Pro

Asp

Gln

200

Lys

Trp

Gln

Asn

Asn

280

Glu

Val

Pro

Leu

Pro

360

Asp

Tyr

Thr

Ala

38134

185

Gly

Pro

Val

Ser

Phe

265

Ala

Thr

Met

Glu

Arg

345

Thr

Asp

Leu

Leu

Tyr
425

Ala

Asp

Glu

Leu

250

Ile

Arg

Pro

Val

Ile

330

Asn

Ala

Thr

Pro

Met

410

Val

-183-

Leu

Gly

Met

235

Gly

Asn

Thr

Thr

Leu

315

Thr

Arg

Pro

Val

Gly

395

Ala

Pro

Leu

Lys

220

Ser

Thr

Pro

Ser

Gln

300

Val

Phe

Phe

Arg

Pro

380

Glu

Phe

Tyr

Val

205

Ala

Asp

Tyr

Tyr

Thr

285

Ser

Pro

Ser

Thr

Glu

365

Ala

Ile

Gly

Val

190

Ala

Lys

Asp

Tyr

Gln

270

Ser

Ser

Leu

Val

Thr

350

Asn

Tyr

Thr

Arg

Ala
430

Met

Ser

Tyr

Arg

255

Val

Val

Glu

Asp

Arg

335

Gly

Ser

Gly

Asp

Val

415

Val

Val

Leu

Arg

240

Pro

Thr

Asp

Thr

Tyr

320

Pro

Thr

Leu

Asn

Leu

400

Ser

Pro



Ala

Asp

Ala

465

Met

Ala

Trp

Ser

Ser

545

Pro

Gly

Val

Asn

His

625

Ile

Ala

Gln

Pro

450

Asn

Met

Gln

Asp

Pro

530

Ala

Pro

Glu

Pro

Thr

610

Thr

Lys

Thr

Phe

435

Val

Tyr

Ala

Pro

Ile

515

Ser

Asp

Asp

Asp

Gln

595

Asp

Asn

Val

Gly

Asp

Tyr

Arg

Arg

Gln

500

Gly

Asp

Gly

Cys

Tyr

580

Gly

Thr

Val

Leu

Ala
660

Asp

Gln

Gly

Gly

485

Thr

Leu

Tyr

Trp

Pro

565

Thr

Val

Asp

Lys

Glu

645

Gln

Lys

Asn

Cys

470

Lys

Leu

Asn

Arg

Phe

550

Gln

Leu

Asp

Phe

Phe

630

Lys

Gln

Pro

Thr

455

Ile

Phe

Ser

Ser

Glu

535

Ser

Ser

Arg

Asn

Ser

615

Leu

Asp

Asp

Leu

440

Leu

Gln

Leu

Glu

Ser

520

Thr

Leu

Pro

Leu

Ala

600

Gly

Phe

Ala

Asp

38134

Ile

Val

Ile

Leu

Ala

505

Trp

Arg

His

Cys

Pro

585

Glu

Glu

Asp

Val

Gly
665

Ser

Gly

Thr

Ser

490

Met

Thr

Ala

Lys

Ile

570

Val

Thr

Leu

Arg

Phe

650

Tyr

-184-

Phe

Ala

Leu

475

Tyr

Gln

Phe

Ile

Leu

555

Leu

Asp

Gly

Ala

Ser

635

Pro

Phe

Pro

Ile

460

Thr

Ser

Cys

Val

Thr

540

Thr

Phe

Cys

Val

Ala

620

Arg

Arg

Cys

Ile

445

Ser

Phe

Pro

Thr

Ile

525

Asn

Lys

Phe

Asn

Ile

605

Pro

Leu

Pro

Leu

Thr

Ser

Cys

Pro

Tyr

510

Pro

Ser

Ile

Ala

Pro

590

Glu

Gly

Leu

Phe

Leu
670

Leu

Asn

Gly

Asn

495

Ser

Tyr

Val

Thr

Ser

575

Ser

Ala

Ser

Asn

Pro

655

Thr

Ser

Phe

Pro

480

Gly

Ile

Ile

Tyr

Leu

560

Ala

Tyr

Gly

Asn

Val

640

Thr

Pro



Arg

Asn

Phe

705

Thr

Pro

His

Lys

Val

785

Arg

Pro

Tyr

Phe

Thr

865

Met

Ala

Pro

Pro

690

Tyr

Val

Ser

Val

Gly

770

Leu

Gly

Arg

Val

Arg

850

Asn

Glu

Lys

Thr

675

Ser

Ser

Val

Gly

Pro

755

Gly

Pro

Leu

Pro

Arg

835

Ser

Pro

Met

Lys

Val

Asp

Leu

Ser

Ser

740

Tyr

Lys

Val

Pro

Asn

820

Tyr

Tyr

Gly

Gln

Val
900

Ala

Ser

Ala

Leu

725

Glu

His

Val

Arg

Ala

805

Glu

Lys

Lys

Pro

Gln

885

Val

Ser

Gly

Cys

710

Glu

Tyr

Phe

Ser

Trp

790

His

Lys

Asn

Gln

Gly

870

Pro

Val

Arg

Val

695

Phe

Pro

Gln

Thr

Phe

775

Gly

Ala

Lys

Ala

Lys

855

Ser

Asn

Pro

Pro

680

Leu

Thr

Asp

Ala

Gly

760

Val

Gly

Asp

Ser

Arg

840

Met

Gly

Val

Ile

38134

Ala

Ala

Tyr

Leu

Ser

745

Arg

Leu

Ala

Trp

Thr

825

Ala

Leu

Lys

Asp

Thr
905

Thr

Asn

Phe

Glu

730

Ser

Thr

Pro

Ser

Gly

810

Ala

Trp

Met

Pro

Met

890

Phe

-185-

Arg

Thr

Arg

715

Phe

Phe

Pro

Trp

Lys

795

Thr

Val

Cys

Gln

Pro

875

Gly

Met

Phe

Ser

700

Ser

Ala

Val

Arg

Asn

780

Leu

Ile

Lys

Pro

Ser

860

Gly

Phe

Val

Gly

685

Leu

Asp

Val

Tyr

Ala

765

Ser

Ser

Tyr

His

Ser

845

Gly

Ala

Glu

Pro

Leu

Asp

Leu

Gly

Asp

750

Phe

Val

Ser

Ala

Val

830

Met

Asp

Leu

Ala

Asn
910

Tyr

Phe

Glu

Trp

735

Gln

Thr

Ser

Ala

Phe

815

Ala

Leu

Ile

Ser

Ala

895

Arg

Val

Asn

Val

720

Phe

Leu

Ser

Ser

Thr

800

Ile

Val

Pro

Glu

Leu

880

Val

Pro



Leu
915

Ser Gly

Ile Asn Glu

930

Arg Glu

945

Gly

Thr His His

Gly Asn Ser

Pro Ala Arg

995

Phe Phe

1010

Ph

Ser Asp Gl

1025

Thr Tyr

1040

Ly

Gly Val

1055

Ar

Ile Gly Al

1070

Leu Lys Hi

1085

<210>
<211>
<212>
<213>

24
4694
ADN
Sene

<400> 24
ggatccgcca

aataatggta
tcgacctcct

ctcctcacaa

Thr Gln S

His Thr T

Val His T

9

Leu P
965

Gly

Phe
980

Pro

Asn Ser

e Ser Gly

n Gly Thr

s Gly Trp

g Arg Ile

a Gly Thr

s Leu Gly

cavirut

ccatgggtaa
acatgacctt
cgtcggcegtce

atttcagtgg

Asn

Arg

38134

Ala Leu

920

er

Ser Asn

935

e

hr
50

Arg Asp

ro Thr Asp

Asn Leu

Val Val

1000

Phe
1015

Asn

Ala
1030

Tyr

Cys Gly

1045

Ile Gly

1060

Ile
1075

Tyr

Glu Pro

1090

tgttcagaca
caattactac
aggcgccgga

aatcttgaac

Leu

Pro

Glu

Leu

Asp

985

Leu

Arg

Ser

Met

Ser

Leu

Val Ala

Ser

Trp

Phe
955

Pro

Met
970

Met

Lys Phe

Val

Gly Arg Thr

925

Thr Phe

940

Ser

Gln Thr Val

Arg Leu

Gly Leu Asp

990

Gly Val Ser Ala Ser T

Gly Phe

Leu Phe

Ala Leu

His Ser

Lys Leu

Ala Thr

acctcaaaga
gcaaacactt
cccgggaact

cctcttggcet

-186-

Val

Arg

Val

Ala

Gly

Met

1005

Asp Ser

1020

Tyr
1035

Arg

Cys Glu

1050

Gly Ala

1065

Leu Ile

1080

Gln
1095

atgattttga
accagaattc

cccggggcgg

acctcaaaga

Phe Leu

Thr

Ile

Phe
960

His

Gly Pro

975

Gln Met

yr Gly Asn

Ile Thr

Val Thr

Ala Gly

Ala Gly

Lys Ala

ttccecgegge
agtagacttc
actagcgggt

tcacaatacc

60

120

180

240



gaagaaatgg
aacacgcaat
cctccgtcecca
actggacgcc
ctccctggag
ctacatagac
caattccacc
cctgacggca
gacgattacc
cctaactgga
caaattctga
actcctacac
cccctggact
acaagtccct
gggcccattc
gacactgtcc
ataaccgacc
gaacccgagc
gacaagcctc
gtaggcgcca
ttttgtggac
gcacaaccac
ttgaactcta
cgggctatta
aaaattactc
ggtgaggatt
accgacaacg
gaactggcgg
ctactgaatg

gcaacaggtg

aaaactctgc
catcactggg
gcagcacaga
tcaattcttg
ccttcctgtce
atttcttaat
aaggtgctct
aggcaaagag
ggaccgggaa
cttggggccc
acgcgagaac
aatcctcaga
acaaggaggg
acttcaatgg
ccacagcacc
ctgcttacgg
tcttacaact
ctgcctcaga
tcatctccectt
tcagttcgaa
ccatgatggce
agaccctttc
gttggacctt
ccaactcagt
taccacctga
acaccctccg
ccgagactgg
ctcctggcetce
taattaaggt

cacagcagga

38134

tgatcgagtc
tgtgttgtgt
tcaacccacc
gacaaaagct
taaacaggga
gaagtgcggg
tcttgttgcce
cttacaggag
aaacatgcct
caatttcatc
ctctacctcg
gacacagaac
agccacaact
gcttcgtaac
cagagaaaat
gaatgtgcgt
ggcccgtata
cgcatatgtg
cccgatcacc
cttcgccaac
aagagggaaa
tgaagctatg
tgtcatcccc
ttattctgct
ctgcccacag
tctceectgtt
ggttattgag
taaccatact
actggagaag

cgatggttac

ataacgcaaa
gcctacgttg
accactttta
gtaaaaacct
ggcctcaacg
tggcaggtgce
atggtccccg
ctgaatgaag
tttcagtctc
aacccctatc
gtagacataa
tcctggaccc
gacccagaaa
cgtttcacga
tcgcttatgt
acccctcceccg
cccactctca
ccctacgttg
ctttcagatc
taccgggggt
ttcctgctcet
cagtgcacat
tacatctcgc
gatggttggt
agtccctgta
gattgtaatc
gcaggtaaca
aatgtcaaat
gacgccgtct

ttttgtctte

-187-

cggcgggcaa
aagacccgac
ctgccatcga
tctcttttca
gaggggcctt
aggtccaatg
aaaccaccct
agcagtgggt
ttggcacata
aagtaacagt
gtgtcccata
tccttgttat
ttacattttc
ccgggacgga
ttctctcaac
tcaattacct
tggcgtttgg
ccgttectge
ctgtctacca
gtatccaaat
cgtattctcc
actctatttg
ccagtgatta
ttagcttgca
ttctettttt
cttcctacgt
ctgacaccga
tcctgtttga
tccccecgtec

taacaccccg

cactgccata
caaatctgac
caggtggtac
ggccgtcccg
cacggctacc
caatttgacg
tgatgtcaaa
ggaaatgtct
ctatcggccc
tttcccacac
catcggggag
ggtgcttgtc
tgtaaggcct
cgaggaacag
catccctgac
cccecggtgaa
gcgggtgtet
ccagttcgac
gaacaccctg
cactctgaca
cccaaatgga
ggatataggc
ccgtgaaact
caagctgacc
cgcctctget
gttccactcc
tttctctggt
ccgatctcga
tttccccaca

cccaacagtc

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



gcttcccgac
gctaacactt
gaccttgaag
ccctctggcea
cactttactg
ctcccttgga
tcttctgcca
ccccgtcecta
aagaacgcgc
ctgatgcaat
gcgctctctc
gctaagaaag
cagtccgctc
ccctcctgga
acggttcatt
ggcaactctt
tccecgtgtgg
gggtttgttg
gtgacgactt
cgcatcattg
aaattaggac
ctgatgactg
aagacgaccg
gatcccagac
aacgtccctt
ttctecectttt
cctggactag
cttcgacgta
cagatccaga
gatgaaatca

tccctggege

ccgccactcg
cactggattt
tcacggtggt
gtgagtacca
ggcgcactcc
actctgtctc
cgcggggtet
acgagaagaa
gtgcttggtyg
caggcgacat
ttatggaaat
tggtcgtccc
ttcttgtggc
ccagcttcac
ttactcacca
tccctaacaa
ttggcgtttc
actccatcac
acaagggatg
gcatgcattc
tgatcaaagc
agctagagcc
cacacgcggt
tgaacaagga
atcaacctcc
tgggaaaaga
accctatgga
ctgatctcgt
aattcttaga
gaccctcaga

actgcattgt

38134

tttcggecctg
caatttttac
ctcactggag
ggcttctagc
ccgcgcettte
ttccgtgett
gccggctcecat
aagcaccgct
ccccagcatg
cgagaccaac
gcaacagccc
cattaccttc
cggccggacce
aatccgtggt
tggtcttcce
tctagacaag
ggctagttac
ctctgaccaa
gtgcggttcg
tgctggtgcc
ccttaaacac
tggagtcacc
gtacaaaccg
tgttgaccta
tttgttctac
caatgacatt
tccccacaca
cgattttgcg
cggtgactac
gaaggtccgg

gggcagaatg

tacgtcaacc
agtttggcct
ccagatttgg
tttgtctacg
accagcaagg
cccgtgcgcet
gctgactggg
gtaaagcacg
cttceccttte
cctggccctg
aacgtggaca
atggttccca
ttcctaatca
gaggtgcaca
acagatctga
tttggacttg
ggtaacttct
ggaacctatg
gccctggtcet
gctggtatcg
ctcggtgagc
gtacatgtac
gagtttgaac
gatgaggtaa
acatacatgt
ctgaccgtca
gctccgggtt
aacggcacgg
tctgatcatg
gcgggaaaaa

ctgcttgggc

-188-

cgtctgacag
gtttcactta
aattcgccgt
accaactgca
gtggaaaggt
gggggggcgce
ggaccattta
tggcggtgta
gcagctacaa
gttcaggtaa
tgggctttga
acagaccttc
atgagcatac
ctcgtgatga
tgatggtacg
accagatgcc
tcttctctgg
cgagactttt
gtgaggccgg
gcgccgggac
ctctggctac
cccgaaaatc
ctgctgtgtt
tttggtctaa
cagagtacgc
aagaagcaat
tgccctacge
tagacccggce
tcttccaaac
cccgcattgt

gctttgccgce

tggcgttctc
ctttagatca
ggggtggtte
tgtaccctac
atctttcgtg
ttccaagcett
cgcctttatc
cgttcggtac
gcaaaagatg
gccccctgga
ggctgcggtce
tggacttaca
atggtccaac
gcctttccaa
tctcggaccg
ggcacgtaac
gaacttcctc
caggtacagg
tggtgtccga
ttacatctca
aatgcaagga
taaattgaga
gtcaaaattt
acacaccgcc
tcatcgggtt
cctgggcatc
cattagcggc
actggccatg
ttttctgaaa
cgatgtgccc

caagtttcaa

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900



tcccatcctg
gtcatagggg
gactcttcac
aatggtttca
tacggcgagce
ctgctgaaca
gaatttgaat
gattatgatc
actcctgcca
ctaaaacgca
aatttggaag
gtttctatgt
gctgactatg
gactgagcgg
<210>
<211>

<212>
<213>

25

1557
PRT
Sene
<400> 25

Met Gly Asn
1

Asn Asn Gly

Ser Val Asp

35

Ser
50

Asn Arg

Leu Asn Pro

65

Asn Ser Ala

gctttctccet
ctcagctcga
acggcactgg
gccctgeget
gtcgcatcaa
cagtgctcaa
atgacatggt
tggacttcaa
acaagggttc
aattcgtcca
ccatgctctc
tggctcaaca
gtgccgtacc

ccgce

cavirut

Val Gln

Asn Met

20

Phe Ser

Gly Gly

Leu Gly

Asp Arg

85

Thr

Thr

Thr

Leu

Tyr

70

Val

38134

tggctccgcet
gggaagaaag
ctccttcgag
gggaccgtat
gattaccgga
caatgtgatc
tgatatcatc
tgaggtggcyg
tgtcttccct
aaacaatgac
ctacttcaaa
ttctggaaaa

gagtcacgag

Thr Ser

Phe

Asn

Ser
40

Ser

Ala
55

Gly
Leu

Lys

Ile Thr

atcgggtctg
aacacgtatg
gctctcatct
ctcagatccc
ggcctccecet
atcaggactg
gcctacggtg
cggcgcgctyg
ccgacttcct
ggcttatata
ccaggaacac
gaagaatacg

tacctgcagg

Asn
10

Lys Asp

Tyr Ala

25

Tyr

Ser Ala Ser

Leu Leu Thr

Asn
75

Asp His

Gln Thr

90

Ala

189-

accctgatgt
acgtggacta
ctcacttttt
tggctgtctc
ctggttgtgc
ctctggcatt
acgaccttct
ccaaactggg
ctctctccga
aaccagttat
tactcgagaa
atagattgat

caagatggag

Phe Asp Ser

Asn Thr Tyr

30

Ala
45

Gly Gly

Asn Phe Ser

60

Thr Glu Glu

Gly Asn Thr

cttctggacc
cagtgccttt
caccgtggac
ggtgcacgct
cgcgaccagc
gacctacaag
ggttggtacg
gtataagatg
tgctgttttt
ggatttaaag
gctgcaatct
gcacccctte

ggccttgttc

Arg Gly

15

Gln Asn

Pro Gly

Gly Ile

Met Glu

80

Ala
95

Ile

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4694



Asn

Thr

Phe

Lys

145

Phe

Leu

Cys

Pro

Gln

225

Thr

Pro

Val

Ile

Gln

305

Lys

Thr

Thr

Lys

Thr

130

Ala

Leu

His

Asn

Glu

210

Glu

Gly

Asn

Phe

Ser

290

Asn

Glu

Ser

Gln

Ser

115

Ala

Val

Ser

Arg

Leu

195

Thr

Leu

Lys

Trp

Pro

275

Val

Ser

Gly

Pro

Ser

100

Asp

Ile

Lys

Lys

His

180

Thr

Thr

Asn

Asn

Thr

260

His

Pro

Trp

Ala

Tyr

Ser

Pro

Asp

Thr

Gln

165

Phe

Gln

Leu

Glu

Met

245

Trp

Gln

Tyr

Thr

Thr

325

Phe

Leu

Pro

Arg

Phe

150

Gly

Leu

Phe

Asp

Glu

230

Pro

Gly

Ile

Ile

Leu

310

Thr

Asn

Gly

Ser

Trp

135

Ser

Gly

Met

His

Val

215

Gln

Phe

Pro

Leu

Gly

295

Leu

Asp

Gly

Val

Ser

120

Tyr

Phe

Leu

Lys

Gln

200

Lys

Trp

Gln

Asn

Asn

280

Glu

Val

Pro

Leu

38134

Leu

105

Ser

Thr

Gln

Asn

Cys

185

Gly

Pro

Val

Ser

Phe

265

Ala

Thr

Met

Glu

Arg

Cys

Thr

Gly

Ala

Gly

170

Gly

Ala

Asp

Glu

Leu

250

Ile

Arg

Pro

Val

Ile

330

Asn

-190-

Ala

Asp

Arg

Val

155

Gly

Trp

Leu

Gly

Met

235

Gly

Asn

Thr

Thr

Leu

315

Thr

Arg

Tyr

Gln

Leu

140

Pro

Ala

Gln

Leu

Lys

220

Ser

Thr

Pro

Ser

Gln

300

Val

Phe

Phe

Val

Pro

125

Asn

Leu

Phe

Val

Val

205

Ala

Asp

Tyr

Tyr

Thr

285

Ser

Pro

Ser

Thr

Glu

110

Thr

Ser

Pro

Thr

Gln

190

Ala

Lys

Asp

Tyr

Gln

270

Ser

Ser

Leu

Val

Thr

Asp

Thr

Trp

Gly

Ala

175

Val

Met

Ser

Tyr

Arg

255

Val

Val

Glu

Asp

Arg

335

Gly

Pro

Thr

Thr

Ala

160

Thr

Gln

Val

Leu

Arg

240

Pro

Thr

Asp

Thr

Tyr

320

Pro

Thr



Asp

Met

Val

385

Leu

Glu

Ala

Asp

Ala

465

Met

Ala

Trp

Ser

Ser

545

Pro

Gly

Glu

Phe

370

Arg

Gln

Pro

Gln

Pro

450

Asn

Met

Gln

Asp

Pro

530

Ala

Pro

Glu

Glu

355

Leu

Thr

Leu

Glu

Phe

435

Val

Tyr

Ala

Pro

Ile

515

Ser

Asp

Asp

Asp

340

Gln

Ser

Pro

Ala

Pro

420

Asp

Tyr

Arg

Arg

Gln

500

Gly

Asp

Gly

Cys

Tyr
580

Gly

Thr

Pro

Arg

405

Ala

Asp

Gln

Gly

Gly

485

Thr

Leu

Tyr

Trp

Pro

565

Thr

Pro

Ile

Val

390

Ile

Ser

Lys

Asn

Cys

470

Lys

Leu

Asn

Arg

Phe

550

Gln

Leu

Ile

Pro

375

Asn

Pro

Asp

Pro

Thr

455

Ile

Phe

Ser

Ser

Glu

535

Ser

Ser

Arg

Pro

360

Asp

Tyr

Thr

Ala

Leu

440

Leu

Gln

Leu

Glu

Ser

520

Thr

Leu

Pro

Leu

38134

345

Thr

Asp

Leu

Leu

Tyr

425

Ile

Val

Ile

Leu

Ala

505

Trp

Arg

His

Cys

Pro
585

Ala

Thr

Pro

Met

410

Val

Ser

Gly

Thr

Ser

490

Met

Thr

Ala

Lys

Ile

570

Val

-191-

Pro

Val

Gly

395

Ala

Pro

Phe

Ala

Leu

475

Tyr

Gln

Phe

Ile

Leu

555

Leu

Asp

Arg

Pro

380

Glu

Phe

Tyr

Pro

Ile

460

Thr

Ser

Cys

Val

Thr

540

Thr

Phe

Cys

Glu

365

Ala

Ile

Gly

Val

Ile

445

Ser

Phe

Pro

Thr

Ile

525

Asn

Lys

Phe

Asn

350

Asn

Tyr

Thr

Arg

Ala

430

Thr

Ser

Cys

Pro

Tyr

510

Pro

Ser

Ile

Ala

Pro
590

Ser

Gly

Asp

Val

415

Val

Leu

Asn

Gly

Asn

495

Ser

Tyr

Val

Thr

Ser

575

Ser

Leu

Asn

Leu

400

Ser

Pro

Ser

Phe

Pro

480

Gly

Ile

Ile

Tyr

Leu

560

Ala

Tyr



Val

Asn

His

625

Ile

Ala

Arg

Asn

Phe

705

Thr

Pro

His

Lys

Val

785

Arg

Pro

Phe

Thr

610

Thr

Lys

Thr

Pro

Pro

690

Tyr

Val

Ser

Val

Gly

770

Leu

Gly

Arg

His

595

Asp

Asn

Val

Gly

Thr

675

Ser

Ser

Val

Gly

Pro

755

Gly

Pro

Leu

Pro

Ser

Thr

Val

Leu

Ala

660

Val

Asp

Leu

Ser

Ser

740

Tyr

Lys

Val

Pro

Asn
820

Thr

Asp

Lys

Glu

645

Gln

Ala

Ser

Ala

Leu

725

Glu

His

Val

Arg

Ala

805

Glu

Asp

Phe

Phe

630

Lys

Gln

Ser

Gly

Cys

710

Glu

Tyr

Phe

Ser

Trp

790

His

Lys

Asn

Ser

615

Leu

Asp

Asp

Arg

Val

695

Phe

Pro

Gln

Thr

Phe

775

Gly

Ala

Lys

Ala

600

Gly

Phe

Ala

Asp

Pro

680

Leu

Thr

Asp

Ala

Gly

760

Val

Gly

Asp

Ser

38134

Glu

Glu

Asp

Val

Gly

665

Ala

Ala

Tyr

Leu

Ser

745

Arg

Leu

Ala

Trp

Thr
825

Thr

Leu

Arg

Phe

650

Tyr

Thr

Asn

Phe

Glu

730

Ser

Thr

Pro

Ser

Gly

810

Ala

-192-

Gly

Ala

Ser

635

Pro

Phe

Arg

Thr

Arg

715

Phe

Phe

Pro

Trp

Lys

795

Thr

Val

Val

Ala

620

Arg

Arg

Cys

Phe

Ser

700

Ser

Ala

Val

Arg

Asn

780

Leu

Ile

Lys

Ile

605

Pro

Leu

Pro

Leu

Gly

685

Leu

Asp

Val

Tyr

Ala

765

Ser

Ser

Tyr

His

Glu

Gly

Leu

Phe

Leu

670

Leu

Asp

Leu

Gly

Asp

750

Phe

Val

Ser

Ala

Val
830

Ala

Ser

Asn

Pro

655

Thr

Tyr

Phe

Glu

Trp

735

Gln

Thr

Ser

Ala

Phe

815

Ala

Gly

Asn

Val

640

Thr

Pro

Val

Asn

Val

720

Phe

Leu

Ser

Ser

Thr

800

Ile

Val



38134

Tyr Val Arg Tyr Lys Asn Ala Arg Ala Trp Cys Pro Ser Met Leu Pro
835 840 845

Phe Arg Ser Tyr Lys Gln Lys Met Leu Met Gln Ser Gly Asp Ile Glu
850 855 860

Thr Asn Pro Gly Pro Gly Ser Gly Lys Pro Pro Gly Ala Leu Ser Leu
865 870 875 880

Met Glu Met Gln Gln Pro Asn Val Asp Met Gly Phe Glu Ala Ala Val
885 890 895

Ala Lys Lys Val Val Val Pro Ile Thr Phe Met Val Pro Asn Arg Pro
900 905 910

Ser Gly Leu Thr Gln Ser Ala Leu Leu Val Ala Gly Arg Thr Phe Leu
915 920 925

Ile Asn Glu His Thr Trp Ser Asn Pro Ser Trp Thr Ser Phe Thr Ile
930 935 940

Arg Gly Glu Val His Thr Arg Asp Glu Pro Phe Gln Thr Val His Phe
945 950 955 960

Thr His His Gly Leu Pro Thr Asp Leu Met Met Val Arg Leu Gly Pro
965 970 975

Gly Asn Ser Phe Pro Asn Asn Leu Asp Lys Phe Gly Leu Asp Gln Met
980 985 990

Pro Ala Arg Asn Ser Arg Val Val Gly Val Ser Ala Ser Tyr Gly Asn
995 1000 1005

Phe Phe Phe Ser Gly Asn Phe Leu Gly Phe Val Asp Ser Ile Thr
1010 1015 1020

Ser Asp Gln Gly Thr Tyr Ala Arg Leu Phe Arg Tyr Arg Val Thr
1025 1030 1035

Thr Tyr Lys Gly Trp Cys Gly Ser Ala Leu Val Cys Glu Ala Gly
1040 1045 1050

Gly Val Arg Arg Ile Ile Gly Met His Ser Ala Gly Ala Ala Gly
1055 1060 1065

-193-



Ile

Leu

Thr

Lys

Glu

Val

Pro

His

Val

Pro

Arg

Leu

His

Lys

Ala

Lys

Gly
1070

Lys
1085

Glu
1100

Leu
1115

Pro
1130

Asp
1145

Tyr
1160

Arg
1175

Lys
1190

His
1205

Thr
1220

Ala
1235

Val
1250

Val
1265

His
1280

Phe

Ala

His

Leu

Arg

Ala

Leu

Gln

Val

Glu

Thr

Asp

Met

Phe

Arg

Cys

Gln

Gly

Leu

Glu

Lys

Val

Asp

Pro

Phe

Ala

Ala

Leu

Gln

Gln

Ala

Ile

Ser

Thr

Gly

Pro

Thr

Leu

Glu

Pro

Ser

Ile

Pro

Val

Ile

Thr

Gly

Val

His

Tyr

Glu

Gly

Thr

Ser

Val

Leu

Phe

Leu

Gly

Asp

Gln

Phe

Lys

Gly

Pro

Ile
1075

Pro
1090

Val
1105

Ala
1120

Lys
1135

Ile
1150

Phe
1165

Leu
1180

Gly
1195

Leu
1210

Phe
1225

Lys
1240

Leu
1255

Thr
1270

Arg
1285

Gly

38134

Ser

Leu

Thr

His

Phe

Trp

Tyr

Gly

Ile

Pro

Ala

Phe

Lys

Arg

Met

Phe

Lys

Ala

Val

Ala

Asp

Ser

Thr

Lys

Pro

Tyr

Asn

Leu

Asp

Ile

Leu

Leu

-194-

Leu

Thr

His

Val

Pro

Lys

Tyr

Asp

Gly

Ala

Gly

Asp

Glu

Val

Leu

Leu

Gly

Met

Val

Tyr

Arg

His

Met

Asn

Leu

Ile

Thr

Gly

Ile

Asp

Gly

Gly

Leu
1080

Gln
1095

Pro
1110

Lys
1125

Leu
1140

Thr
1155

Ser
1170

Asp
1185

Asp
1200

Ser
1215

Val
1230

Asp
1245

Arg
1260

Val
1275

Arg
1290

Ser

Ile

Gly

Arg

Pro

Asn

Ala

Glu

Ile

Pro

Gly

Asp

Tyr

Pro

Pro

Phe

Ala

Lys

Leu

Lys

Glu

Lys

Asn

Tyr

Leu

Met

Leu

Pro

Ser

Ser

Ser

Ala

Ile

Ala

Met

Ser

Phe

Asp

Val

Ala

Thr

Asp

Arg

Ala

Asp

Glu

Leu

Ala

Gly



Ser

Gly

Ser

Thr

Ser

Ile

Asn

Thr

Gly

Glu

Ala

Ala

Tyr

Tyr

Met

1295

Asp
1310

Arg
1325

His
1340

Val
1355

Leu
1370

Thr
1385

Thr
1400

Tyr
1415

Asp
1430

Val
1445

Asn
1460

Val
1475

Lys
1490

Phe
1505

Leu
1520

Pro

Lys

Gly

Asp

Ala

Gly

Val

Lys

Asp

Ala

Lys

Phe

Pro

Lys

Ala

Asp

Asn

Thr

Asn

Val

Gly

Leu

Glu

Leu

Arg

Gly

Leu

Val

Pro

Gln

Val

Thr

Gly

Gly

Ser

Leu

Asn

Phe

Leu

Arg

Ser

Lys

Met

Gly

His

Phe

Tyr

Ser

Phe

Val

Pro

Asn

Glu

Val

Ala

Val

Arg

Asp

Thr

Ser

1300

Trp
1315

Asp
1330

Phe
1345

Ser
1360

His
1375

Ser
1390

Val
1405

Tyr
1420

Gly
1435

Ala
1450

Phe
1465

Lys
1480

Leu
1495

Leu
1510

Gly
1525

38134

Thr

Val

Glu

Pro

Ala

Gly

Ile

Asp

Thr

Lys

Pro

Phe

Lys

Leu

Lys

Val

Asp

Ala

Ala

Tyr

Cys

Ile

Met

Asp

Leu

Pro

Val

Asn

Glu

Glu
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Ile

Tyr

Leu

Leu

Gly

Ala

Arg

Val

Tyr

Gly

Thr

Gln

Leu

Lys

Glu

Gly

Ser

Ile

Gly

Glu

Ala

Thr

Asp

Asp

Tyr

Ser

Asn

Glu

Leu

Tyr

1305

Ala
1320

Ala
1335

Ser
1350

Pro
1365

Arg
1380

Thr
1395

Ala
1410

Ile
1425

Leu
1440

Lys
1455

Ser
1470

Asn
1485

Ala
1500

Gln
1515

Asp
1530

Gln

Phe

His

Tyr

Arg

Ser

Leu

Ile

Asp

Met

Leu

Asp

Met

Ser

Arg

Leu

Asp

Phe

Leu

Ile

Leu

Ala

Ala

Phe

Thr

Ser

Gly

Leu

Val

Leu

Glu

Ser

Phe

Arg

Lys

Leu

Leu

Tyr

Asn

Pro

Asp

Leu

Ser

Ser

Met



His Pro
1535

Gln Ala
1550

<210>
<211>
<212>
<213>

26
2618
ADN
Sene

<400> 26
ggatccgcca

aataatggta
tcgacctcect
ctcctcacaa
gaagaaatgg
aacacgcaat
cctccgtcecea
actggacgcc
ctccctggag
ctacatagac
caattccacc
cctgacggca
gacgattacc
cctaactgga
caaattctga
actcctacac
cccctggact
acaagtccct
gggcccattce
gacactgtcc
ataaccgacc
gaacccgagc

gacaagcctc

Arg Trp Arg Ala Leu

cavirut

ccatgggtaa
acatgacctt
cgtcggcgtce
atttcagtgg
aaaactctgc
catcactggg
gcagcacaga
tcaattcttg
ccttcctgtce
atttcttaat
aaggtgctct
aggcaaagag
ggaccgggaa
cttggggccc
acgcgagaac
aatcctcaga
acaaggaggg
acttcaatgg
ccacagcacc
ctgcttacgg
tcttacaact
ctgcctcaga

tcatctcctt

38134

1540

1555

tgttcagaca
caattactac
aggcgccgga
aatcttgaac
tgatcgagtc
tgtgttgtgt
tcaacccacc
gacaaaagct
taaacaggga
gaagtgcggg
tcttgttgcecce
cttacaggag
aaacatgcct
caatttcatc
ctctacctcg
gacacagaac
agccacaact
gcttcgtaac
cagagaaaat
gaatgtgcgt
ggcccgtata
cgcatatgtg

cccgatcacc

Phe Ala Asp Tyr Gly Ala Val Pro Ser His

Phe Asp

acctcaaaga
gcaaacactt
cccgggaact
cctcttgget
ataacgcaaa
gcctacgttg
accactttta
gtaaaaacct
ggcctcaacg
tggcaggtgc
atggtccccg
ctgaatgaag
tttcagtctc
aacccctatc
gtagacataa
tcctggaccc
gacccagaaa
cgtttcacga
tcgcttatgt
acccctceccg
cccactctca
ccctacgttg

ctttcagatc

-196-

Glu
1545

atgattttga
accagaattc

cccggggcgg

acctcaaaga
cggcgggcaa
aagacccgac
ctgccatcga
tctcttttca
gaggggcctt
aggtccaatg
aaaccaccct
agcagtgggt
ttggcacata
aagtaacagt
gtgtcccata
tccttgttat
ttacattttc
ccgggacgga
ttctctcaac
tcaattacct
tggcgtttgg
ccgttcecctge

ctgtctacca

Tyr Leu

ttccecgegge
agtagacttc
actagcgggt
tcacaatacc
cactgccata
caaatctgac
caggtggtac
ggccgtcccg
cacggctacc
caatttgacg
tgatgtcaaa
ggaaatgtct
ctatcggccc
tttcccacac
catcggggag
ggtgcttgtc
tgtaaggcct
cgaggaacag
catccctgac
ccccggtgaa
gcgggtgtct
ccagttcgac

gaacaccctg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



gtaggcgcca
ttttgtggac
gcacaaccac
ttgaactcta
cgggctatta
aaaattactc
ggtgaggatt
accgacaacg
gaactggcgg
ctactgaatg
gcaacaggtg
gcttcccgac
gctaacactt
gaccttgaag
ccctcectggcea
cactttactg
ctceccttgga
tcttctgcca
ccccgtecta
aagaacgcgc
ctgatgcaac
<210> 27

<211> 855
<212> PRT
<213>

<400> 27

tcagttcgaa
ccatgatggc
agacccttte
gttggacctt
ccaactcagt
taccacctga
acaccctccg
ccgagactgg
ctcctggcetce
taattaaggt
cacagcagga
ccgccactcg
cactggattt
tcacggtggt
gtgagtacca
ggcgcactcc
actctgtctc
cgcggtgtct
acgagaagaa
gtgcttggtg

accaccacca

Senecavirut

38134

cttcgccaac
aagagggaaa
tgaagctatg
tgtcatcccc
ttattctgcet
ctgcccacag
tctcecetgtt
ggttattgag
taaccatact
actggagaag
cgatggttac
tttcggecctg
caatttttac
ctcactggag
ggcttctagce
ccgcgcettte
ttccgtgett
gccggctcat
aagcaccgct
ccccagcatg

ccaccactga

taccgggggt

ttcctgctct
cagtgcacat
tacatctcgc
gatggttggt
agtccctgta
gattgtaatc
gcaggtaaca
aatgtcaaat
gacgccgtcet
ttttgtcttc
tacgtcaacc
agtttggcct
ccagatttgg
tttgtctacg
accagcaagg
cccgtgeget
gctgactggg
gtaaagcacg
cttceccttte

gcggccgce

gtatccaaat
cgtattctcc
actctatttg
ccagtgatta
ttagcttgca
ttctettttt
cttcctacgt
ctgacaccga
tcctgtttga
tcceceegtcece
taacaccccg
cgtctgacag
gtttcactta
aattcgccgt
accaactgca
gtggaaaggt
gggggggcgce
ggaccattta
tggcggtgta

gcagctacaa

cactctgaca
cccaaatgga
ggatataggc
ccgtgaaact
caagctgacc
cgcctctget
gttccactcc
tttctctggt
ccgatctcga
tttccccaca
cccaacagtc
tggcgttctce
ctttagatca
ggggtggtte
tgtaccctac
atctttcgtg
ttccaagctt
cgcctttate
cgttcggtac

gcaaaagatg

Met Gly Asn Val Gln Thr Thr Ser Lys Asn Asp Phe Asp Ser Arg Gly

1

5

10

15

Asn Asn Gly Asn Met Thr Phe Asn Tyr Tyr Ala Asn Thr Tyr Gln Asn

20

25

30

Ser Val Asp Phe Ser Thr Ser Ser Ser Ala Ser Gly Ala Gly Pro Gly

35

40

-197-

45

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2618



Asn

Leu

65

Asn

Asn

Thr

Phe

Lys

145

Phe

Leu

Cys

Pro

Gln

225

Thr

Pro

Val

Ser

50

Asn

Ser

Thr

Lys

Thr

130

Ala

Leu

His

Asn

Glu

210

Glu

Gly

Asn

Phe

Arg

Pro

Ala

Gln

Ser

115

Ala

Val

Ser

Arg

Leu

195

Thr

Leu

Lys

Trp

Pro
275

Gly

Leu

Asp

Ser

100

Asp

Ile

Lys

Lys

His

180

Thr

Thr

Asn

Asn

Thr

260

His

Gly

Gly

Arg

85

Ser

Pro

Asp

Thr

Gln

165

Phe

Gln

Leu

Glu

Met

245

Trp

Gln

Leu

Tyr

70

Val

Leu

Pro

Arg

Phe

150

Gly

Leu

Phe

Asp

Glu

230

Pro

Gly

Ile

Ala

55

Leu

Ile

Gly

Ser

Trp

135

Ser

Gly

Met

His

Val

215

Gln

Phe

Pro

Leu

Gly

Lys

Thr

Val

Ser

120

Tyr

Phe

Leu

Lys

Gln

200

Lys

Trp

Gln

Asn

Asn
280

38134

Leu

Asp

Gln

Leu

105

Ser

Thr

Gln

Asn

Cys

185

Gly

Pro

Val

Ser

Phe

265

Ala

Leu

His

Thr

90

Cys

Thr

Gly

Ala

Gly

170

Gly

Ala

Asp

Glu

Leu

250

Ile

Arg

-198-

Thr

Asn

75

Ala

Ala

Asp

Arg

Val

155

Gly

Trp

Leu

Gly

Met

235

Gly

Asn

Thr

Asn

60

Thr

Gly

Tyr

Gln

Leu

140

Pro

Ala

Gln

Leu

Lys

220

Ser

Thr

Pro

Ser

Phe

Glu

Asn

Val

Pro

125

Asn

Leu

Phe

Val

Val

205

Ala

Asp

Tyr

Tyr

Thr
285

Ser

Glu

Thr

Glu

110

Thr

Ser

Pro

Thr

Gln

190

Ala

Lys

Asp

Tyr

Gln

270

Ser

Gly

Met

Ala

95

Asp

Thr

Trp

Gly

Ala

175

Val

Met

Ser

Tyr

Arg

255

Val

Val

Ile

Glu

80

Ile

Pro

Thr

Thr

Ala

160

Thr

Gln

Val

Leu

Arg

240

Pro

Thr

Asp



Ile

Gln

305

Lys

Thr

Asp

Met

Val

385

Leu

Glu

Ala

Asp

Ala

465

Met

Ala

Trp

Ser

290

Asn

Glu

Ser

Glu

Phe

370

Arg

Gln

Pro

Gln

Pro

450

Asn

Met

Gln

Asp

Val

Ser

Gly

Pro

Glu

355

Leu

Thr

Leu

Glu

Phe

435

Val

Tyr

Ala

Pro

Ile
515

Pro

Trp

Ala

Tyr

340

Gln

Ser

Pro

Ala

Pro

420

Asp

Tyr

Arg

Arg

Gln

500

Gly

Tyr

Thr

Thr

325

Phe

Gly

Thr

Pro

Arg

405

Ala

Asp

Gln

Gly

Gly

485

Thr

Leu

Ile

Leu

310

Thr

Asn

Pro

Ile

Val

390

Ile

Ser

Lys

Asn

Cys

470

Lys

Leu

Asn

Gly

295

Leu

Asp

Gly

Ile

Pro

375

Asn

Pro

Asp

Pro

Thr

455

Ile

Phe

Ser

Ser

Glu

Val

Pro

Leu

Pro

360

Asp

Tyr

Thr

Ala

Leu

440

Leu

Gln

Leu

Glu

Ser
520

38134

Thr

Met

Glu

Arg

345

Thr

Asp

Leu

Leu

Tyr

425

Ile

Val

Ile

Leu

Ala

505

Trp

Pro

Val

Ile

330

Asn

Ala

Thr

Pro

Met

410

Val

Ser

Gly

Thr

Ser

490

Met

Thr

-199-

Thr

Leu

315

Thr

Arg

Pro

Val

Gly

395

Ala

Pro

Phe

Ala

Leu

475

Tyr

Gln

Phe

Gln

300

Val

Phe

Phe

Arg

Pro

380

Glu

Phe

Tyr

Pro

Ile

460

Thr

Ser

Cys

Val

Ser

Pro

Ser

Thr

Glu

365

Ala

Ile

Gly

Val

Ile

445

Ser

Phe

Pro

Thr

Ile
525

Ser

Leu

Val

Thr

350

Asn

Tyr

Thr

Arg

Ala

430

Thr

Ser

Cys

Pro

Tyr

510

Pro

Glu

Asp

Arg

335

Gly

Ser

Gly

Asp

Val

415

Val

Leu

Asn

Gly

Asn

495

Ser

Tyr

Thr

Tyr

320

Pro

Thr

Leu

Asn

Leu

400

Ser

Pro

Ser

Phe

Pro

480

Gly

Ile

Ile



Ser

Ser

545

Pro

Gly

Val

Asn

His

625

Ile

Ala

Arg

Asn

Phe

705

Thr

Pro

His

Lys

Pro

530

Ala

Pro

Glu

Phe

Thr

610

Thr

Lys

Thr

Pro

Pro

690

Tyr

Val

Ser

Val

Gly

Ser

Asp

Asp

Asp

His

595

Asp

Asn

Val

Gly

Thr

675

Ser

Ser

Val

Gly

Pro

755

Gly

Asp

Gly

Cys

Tyr

580

Ser

Thr

Val

Leu

Ala

660

Val

Asp

Leu

Ser

Ser

740

Tyr

Lys

Tyr

Trp

Pro

565

Thr

Thr

Asp

Lys

Glu

645

Gln

Ala

Ser

Ala

Leu

725

Glu

His

Val

Arg

Phe

550

Gln

Leu

Asp

Phe

Phe

630

Lys

Gln

Ser

Gly

Cys

710

Glu

Tyr

Phe

Ser

Glu

535

Ser

Ser

Arg

Asn

Ser

615

Leu

Asp

Asp

Arg

Val

695

Phe

Pro

Gln

Thr

Phe

Thr

Leu

Pro

Leu

Ala

600

Gly

Phe

Ala

Asp

Pro

680

Leu

Thr

Asp

Ala

Gly

760

Val

38134

Arg

His

Cys

Pro

585

Glu

Glu

Asp

Val

Gly

665

Ala

Ala

Tyr

Leu

Ser

745

Arg

Leu

Ala

Lys

Ile

570

Val

Thr

Leu

Arg

Phe

650

Tyr

Thr

Asn

Phe

Glu

730

Ser

Thr

Pro
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Ile

Leu

555

Leu

Asp

Gly

Ala

Ser

635

Pro

Phe

Arg

Thr

Arg

715

Phe

Phe

Pro

Trp

Thr

540

Thr

Phe

Cys

Val

Ala

620

Arg

Arg

Cys

Phe

Ser

700

Ser

Ala

Val

Arg

Asn

Asn

Lys

Phe

Asn

Ile

605

Pro

Leu

Pro

Leu

Gly

685

Leu

Asp

Val

Tyr

Ala

765

Ser

Ser

Ile

Ala

Pro

590

Glu

Gly

Leu

Phe

Leu

670

Leu

Asp

Leu

Gly

Asp

750

Phe

Val

Val

Thr

Ser

575

Ser

Ala

Ser

Asn

Pro

655

Thr

Tyr

Phe

Glu

Trp

735

Gln

Thr

Ser

Tyr

Leu

560

Ala

Tyr

Gly

Asn

Val

640

Thr

Pro

Val

Asn

Val

720

Phe

Leu

Ser

Ser



770

Val
785

Leu Pro

Arg Cys Leu

Pro Arg Pro

Tyr Val Arg

835

Phe Arg Ser

850

<210>
<211>
<212>
<213>

28
2618
ADN
Sene

<400> 28
ggatccgcca

aacaacggca
tcgacatcga
ctgctcacaa
gaagagatgg
aacactcaat
cctccatctt
acaggtcgcc
ttgccecggtg
ctgcacagac
caattccacc
cctgacggca
gatgactata
ccaaattgga
caaatcctga

acgccaaccc

Val Arg

Trp

38134

775

790

Ala
805

Pro

Asn Glu

820

Tyr Lys

Tyr Lys

cavirut

ccatgggcaa
acatgacttt
gttccgcettce
acttttccgg
agaactctgc
cgtctctggg
cctcgaccga
tgaattcgtg
ctttcctttc
actttctgat
aaggtgcact
aggccaagtc
gaaccggtaa
cttggggccc
atgccaggac

aatcctccga

His

Lys

Asn

Gln

840

Lys
855

cgttcaaact
taactactac
cggcgcggga
tatcctgaac
cgatcgtgtg
agtactctgt
tcaacctacg
gacaaaggct
ccgccagggce
gaaatgcggt
tctcgttget
tctccaagag
aaacatgcca
gaactttatc
tagtaccagc

aactcagaac

Gly Gly Ala Ser

Ala Asp Trp Gly

Lys Ser Thr Ala

825

Ala Arg Ala Trp

Lys
795

Thr
810

Val

Cys

acctccaaga
gccaatacgt
cctggaaatt
ccccteggtt
attacgcaga
gcttacgtcg
actaccttca
gttaaaacct
ggcctcaacg
tggcaggtgce
atggttcccg
ctgaatgagg
ttccagtccc
aatccgtatc
gtcgatatta

agctggacgc

-201-

780

Leu Ser Ser

Ile Tyr Ala

Val
830

Lys His

Ser Met

845

Pro

atgattttga
atcaaaactc
cccgeggtygg
atctgaaaga
cagctggtaa
aggacccaac
cggccataga
ttagcttcca
gtggagcttt
aggtacagtg
agactacgct
aacagtgggt
tgggcacata
aggtcaccgt
gcgtgccecta

ttctggtaat

Ala Thr

800

Phe
815

Ile

Ala Val

Leu Pro

ctcccgecggce
tgttgatttc
actggccggt
tcacaatacg
cacggctatc
aaaatccgac
caggtggtat
ggctgtgcca
tactgctaca
caatttgact
tgacgttaag
tgagatgagc
ctacagaccc
gtttccacac
tatcggcgaa

ggtgttggta

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



cccttggatt
actagccctt
ggccctatcc
gacaccgtac
attacggacc
gagcccgaac
gacaagccgt
gttggagcta
ttctgcggce
gcacaaccac
ctcaacagct
cgcgccatca
aagatcactc
ggtgaagatt
acggacaatg
gagctggcgg
cttttgaacg
gcaacgggag
gctagccgtce
gctaacacct
gacctggagg
ccttcaggaa
catttcaccg
ctgccctgga
tcatccgcga
ccacgcccta
aagaatgcaa
cttatgcaac
<210>
<211>

<212>
<213>

29
865
PRT

ataaggaggg

acttcaacgg
ctactgcccc
ctgcctatgg
tcttgcagcet
cagccagcga
tgataagttt
tctcctecgaa
cgatgatggce
agacactgtc
catggacctt
ccaacagtgt
tgccccececga
acacgcttcg
ctgagaccgg
ctccecggttce
taatcaaggt
cacaacaaga
cggccacacg
ccctggactt
tcactgtggt
gcgagtacca
gtagaacccc
attctgtcag
cccgcggatt
atgaaaagaa
gggcgtggtyg

accaccacca

Senecavirut

38134

agccactacc
actgcgcaac
cagagaaaat
taacgttcgt
ggcccgcatc
cgcttacgtt
cccaatcact
ctttgcgaac
tcgtggcaag
cgaggccatg
tgtaatacca
gtactcagcc
ctgcccacaa
tttgccegtce
tgtaattgag
taaccatacc
cttggaaaag
cgacggctat
ctttggtctc
caatttctac
gtctctggaa
ggcatcgtcc
acgtgccttce
ttccgttctc
gcccgcacac
gtctacagca
tccgtctatg

ccaccactga

gaccctgaaa
cgtttcacca
agcctgatgt
acgcctcceccg
cctacactga
ccatatgttg
ttgagcgacc
taccgtggtt
ttcctgttga
cagtgcacat
tacatctcgc
gatggatggt
tcaccctgca
gactgtaacc
gctggtaaca
aacgtgaagt
gacgctgtgt
ttctgcctge
tacgttaacc
tctctggcect
ccagatctgg
tttgtgtacg
accagtaagg
ccggtccgcet
gcggattggg
gtgaagcacg
ttgccattcc

gcggccgce

-202-

tcactttttc
ccggcactga
ttctgagcac
taaactacct
tggccttcgg
cggtacctgce
ctgtatacca
gtattcaaat
gctactcccc
actccatctg
catccgatta
tcagtctcca
tattgttctt
cgtcttacgt
ccgacacgga
tccttttcga
tccctegcecce
tgacaccacg
ctagcgactc
gcttcacgta
aatttgcggt
accaacttca
gaggcaaagt
ggggcggage
gaactatcta
tggccgtcta

gtagctataa

ggtaaggccc
tgaggagcaa
aattcctgac
gcctggtgaa
tcgtgtcagt
tcagttcgac
gaacactttg
cacccttaca
ccccaacgga
ggatatcggt
tagagagacc
taagcttaca
tgcctcagcet
gttccactcc
tttctctggt
ccgttcacgt
attccccaca
tcctactgtg
tggtgtactg
cttcaggagc
aggatggttc
tgttccctac
ttcttttgta
gtcaaagctc
cgctttcatt
tgtgcgttac

acagaagatg

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2618



<400>

29

Met Gly Asn

1

Asn

Ser

Asn

Leu

65

Asn

Asn

Thr

Phe

Lys

145

Phe

Leu

Cys

Pro

Gln
225

Asn

Val

Ser

50

Asn

Ser

Thr

Lys

Thr

130

Ala

Leu

His

Asn

Glu

210

Glu

Gly

Asp

35

Arg

Pro

Ala

Gln

Ser

115

Ala

Val

Ser

Arg

Leu

195

Thr

Leu

Val

Asn

20

Phe

Gly

Leu

Asp

Ser

100

Asp

Ile

Lys

Arg

His

180

Thr

Thr

Asn

Gln

Met

Ser

Gly

Gly

Arg

85

Ser

Pro

Asp

Thr

Gln

165

Phe

Gln

Leu

Glu

Thr

Thr

Thr

Leu

Tyr

70

Val

Leu

Pro

Arg

Phe

150

Gly

Leu

Phe

Asp

Glu
230

Thr

Phe

Ser

Ala

55

Leu

Ile

Gly

Ser

Trp

135

Ser

Gly

Met

His

Val

215

Gln

Ser

Asn

Ser

40

Gly

Lys

Thr

Val

Ser

120

Tyr

Phe

Leu

Lys

Gln

200

Lys

Trp

38134

Lys

Tyr

25

Ser

Leu

Asp

Gln

Leu

105

Ser

Thr

Gln

Asn

Cys

185

Gly

Pro

Val

Asn

10

Tyr

Ala

Leu

His

Thr

90

Cys

Thr

Gly

Ala

Gly

170

Gly

Ala

Asp

Glu

-203-

Asp

Ala

Ser

Thr

Asn

75

Ala

Ala

Asp

Arg

Val

155

Gly

Trp

Leu

Gly

Met
235

Phe

Asn

Gly

Asn

60

Thr

Gly

Tyr

Gln

Leu

140

Pro

Ala

Gln

Leu

Lys

220

Ser

Asp

Thr

Ala

45

Phe

Glu

Asn

Val

Pro

125

Asn

Leu

Phe

Val

Val

205

Ala

Asp

Ser

Tyr

30

Gly

Ser

Glu

Thr

Glu

110

Thr

Ser

Pro

Thr

Gln

190

Ala

Lys

Asp

Arg

15

Gln

Pro

Gly

Met

Ala

95

Asp

Thr

Trp

Gly

Ala

175

Val

Met

Ser

Tyr

Gly

Asn

Gly

Ile

Glu

80

Ile

Pro

Thr

Thr

Ala

160

Thr

Gln

Val

Leu

Arg
240



Thr

Pro

Val

Ile

Gln

305

Lys

Thr

Asp

Met

Val

385

Leu

Glu

Ala

Asp

Ala
465

Gly

Asn

Phe

Ser

290

Asn

Glu

Ser

Glu

Phe

370

Arg

Gln

Pro

Gln

Pro

450

Asn

Lys

Trp

Pro

275

Val

Ser

Gly

Pro

Glu

355

Leu

Thr

Leu

Glu

Phe

435

Val

Tyr

Asn

Thr

260

His

Pro

Trp

Ala

Tyr

340

Gln

Ser

Pro

Ala

Pro

420

Asp

Tyr

Arg

Met

245

Trp

Gln

Tyr

Thr

Thr

325

Phe

Gly

Thr

Pro

Arg

405

Ala

Asp

Gln

Gly

Pro

Gly

Ile

Ile

Leu

310

Thr

Asn

Pro

Ile

Val

390

Ile

Ser

Lys

Asn

Cys
470

Phe

Pro

Leu

Gly

295

Leu

Asp

Gly

Ile

Pro

375

Asn

Pro

Asp

Pro

Thr

455

Ile

Gln

Asn

Asn

280

Glu

Val

Pro

Leu

Pro

360

Asp

Tyr

Thr

Ala

Leu

440

Leu

Gln

38134

Ser

Phe

265

Ala

Thr

Met

Glu

Arg

345

Thr

Asp

Leu

Leu

Tyr

425

Ile

Val

Ile

Leu

250

Ile

Arg

Pro

Val

Ile

330

Asn

Ala

Thr

Pro

Met

410

Val

Ser

Gly

Thr

-204-

Gly

Asn

Thr

Thr

Leu

315

Thr

Arg

Pro

Val

Gly

395

Ala

Pro

Phe

Ala

Leu
475

Thr

Pro

Ser

Gln

300

Val

Phe

Phe

Arg

Pro

380

Glu

Phe

Tyr

Pro

Ile

460

Thr

Tyr

Tyr

Thr

285

Ser

Pro

Ser

Thr

Glu

365

Ala

Ile

Gly

Val

Ile

445

Ser

Phe

Tyr

Gln

270

Ser

Ser

Leu

Val

Thr

350

Asn

Tyr

Thr

Arg

Ala

430

Thr

Ser

Cys

Arg

255

Val

Val

Glu

Asp

Arg

335

Gly

Ser

Gly

Asp

Val

415

Val

Leu

Asn

Gly

Pro

Thr

Asp

Thr

Tyr

320

Pro

Thr

Leu

Asn

Leu

400

Ser

Pro

Ser

Phe

Pro
480



Met

Ala

Trp

Ser

Ser

545

Pro

Gly

Val

Asn

His

625

Ile

Ala

Arg

Asn

Phe
705

Met

Gln

Asp

Pro

530

Ala

Pro

Glu

Phe

Thr

610

Thr

Lys

Thr

Pro

Pro

690

Tyr

Ala

Pro

Ile

515

Ser

Asp

Asp

Asp

His

595

Asp

Asn

Val

Gly

Thr

675

Ser

Ser

Arg

Gln

500

Gly

Asp

Gly

Cys

Tyr

580

Ser

Thr

Val

Leu

Ala

660

Val

Asp

Leu

Gly

485

Thr

Leu

Tyr

Trp

Pro

565

Thr

Thr

Asp

Lys

Glu

645

Gln

Ala

Ser

Ala

Lys

Leu

Asn

Arg

Phe

550

Gln

Leu

Asp

Phe

Phe

630

Lys

Gln

Ser

Gly

Cys
710

Phe

Ser

Ser

Glu

535

Ser

Ser

Arg

Asn

Ser

615

Leu

Asp

Asp

Arg

Val

695

Phe

Leu

Glu

Ser

520

Thr

Leu

Pro

Leu

Ala

600

Gly

Phe

Ala

Asp

Pro

680

Leu

Thr

38134

Leu

Ala

505

Trp

Arg

His

Cys

Pro

585

Glu

Glu

Asp

Val

Gly

665

Ala

Ala

Tyr

Ser

490

Met

Thr

Ala

Lys

Ile

570

Val

Thr

Leu

Arg

Phe

650

Tyr

Thr

Asn

Phe

-205-

Tyr

Gln

Phe

Ile

Leu

555

Leu

Asp

Gly

Ala

Ser

635

Pro

Phe

Arg

Thr

Arg
715

Ser

Cys

Val

Thr

540

Thr

Phe

Cys

Val

Ala

620

Arg

Arg

Cys

Phe

Ser

700

Ser

Pro

Thr

Ile

525

Asn

Lys

Phe

Asn

Ile

605

Pro

Leu

Pro

Leu

Gly

685

Leu

Asp

Pro

Tyr

510

Pro

Ser

Ile

Ala

Pro

590

Glu

Gly

Leu

Phe

Leu

670

Leu

Asp

Leu

Asn

495

Ser

Tyr

Val

Thr

Ser

575

Ser

Ala

Ser

Asn

Pro

655

Thr

Tyr

Phe

Glu

Gly

Ile

Ile

Tyr

Leu

560

Ala

Tyr

Gly

Asn

Val

640

Thr

Pro

Val

Asn

Val
720



Thr Val Val

Pro Ser Gly

Val Pro

755

His

Gly
770

Lys Gly

Val
785

Leu Pro

Arg Gly Leu

Pro Arg Pro

Tyr Val Arg

835

Phe Arg Ser

850

His
865

<210>
<211>
<212>
<213>

30
651
ADN
Sene

<400> 30
actagtatgc

gtccccatta
gtggccggee
ttcacaatcc
caccatggtc
aacaatctag
gtttcggcta

atcacctctg

Leu
725

Ser

Ser Glu

740

Tyr His

Val

Lys

Val Arg

Glu

Tyr

Phe

Ser

Trp

38134

Pro Asp

Gln Ala

Thr Gly

760

Phe
775

Val

Gly Gly

790

Ala
805

Pro

Asn Glu

820

Tyr Lys

Tyr Lys

cavirut

agcccaacgt
ccttcatggt
ggaccttcat
gtggtgaggt
ttcccacaga
acaagtttgg
gttacggtaa

accaaggaac

His

Lys

Asn

Gln

Ala Asp

Lys Ser

Ala Arg

840

Lys Met

855

ggacatgggc
tcccaacaga
aatcaatgag
gcacactcgt
tctgatgatg
acttgaccag
cttcttcttc

ctatgcgaga

Leu

Ser

745

Arg

Leu

Ala

Trp

Thr

825

Ala

Leu

Glu Phe

730

Ser Phe

Thr Pro

Pro Trp

Ser Lys

795

Gly Thr

810

Ala Val

Trp Cys

Met Gln

tttgaggctg
ccttctggac
catacatggt
gatgagcctt
gtacgtctcg
atgccggcac
tctgggaact

cttttcaggt

-206-

Ala Val Gly

Val Tyr Asp

750

Ala Phe

765

Arg

Asn Ser Val

780

Leu Ser Ser

Ile Tyr Ala

Val
830

Lys His

Ser Met

845

Pro

His His His

860

cggtcgctaa
ttacacagtc
ccaacccctc
tccaaacggt
gaccgggcaa
gtaactcccg
tcctcgggtt

acagggtgac

Trp Phe

735

Gln Leu

Thr

Ser

Ser Ser

Thr
800

Ala

Phe
815

Ile

Ala Val

Leu Pro

His His

gaaagtggtc
cgctcttcectt
ctggaccagc
tcattttact
ctctttcect
tgtggttggce
tgttgactcc

gacttacaag

60

120

180

240

300

360

420

480



38134

ggatggtgcg gttcggcecct ggtctgtgag geccggtggtg tccgacgcat cattggcatg 540
cattctgctg gtgccgectgg tatcggegec gggacttaca tctcaaaatt aggactgatc 600
aaagccctta aacacctcgg tgagcctctg gctacaatge aatgagagct c 651
<210> 31
<211> 212
<212> PRT

<213> Senecavirut
<400> 31
Met Gln Pro Asn Val Asp Met Gly Phe Glu Ala Ala Val Ala Lys Lys

1 5 10 15

Val Val Val Pro Ile Thr Phe Met Val Pro Asn Arg Pro Ser Gly Leu
20 25 30

Thr Gln Ser Ala Leu Leu Val Ala Gly Arg Thr Phe Ile Ile Asn Glu
35 40 45

His Thr Trp Ser Asn Pro Ser Trp Thr Ser Phe Thr Ile Arg Gly Glu
50 55 60

Val His Thr Arg Asp Glu Pro Phe Gln Thr Val His Phe Thr His His
65 70 75 80

Gly Leu Pro Thr Asp Leu Met Met Val Arg Leu Gly Pro Gly Asn Ser
85 90 95

Phe Pro Asn Asn Leu Asp Lys Phe Gly Leu Asp Gln Met Pro Ala Arg
100 105 110

Asn Ser Arg Val Val Gly Val Ser Ala Ser Tyr Gly Asn Phe Phe Phe
115 120 125

Ser Gly Asn Phe Leu Gly Phe Val Asp Ser Ile Thr Ser Asp Gln Gly
130 135 140

Thr Tyr Ala Arg Leu Phe Arg Tyr Arg Val Thr Thr Tyr Lys Gly Trp
145 150 155 160

Cys Gly Ser Ala Leu Val Cys Glu Ala Gly Gly Val Arg Arg Ile Ile
165 170 175

Gly Met His Ser Ala Gly Ala Ala Gly Ile Gly Ala Gly Thr Tyr Ile
180 185 190

-207-



38134

Ser Lys Leu Gly Leu Ile Lys Ala Leu Lys His Leu Gly Glu Pro Leu

195

Ala Thr Met Gln

210

<210> 32
<211>
<212>
<213>

ADN
<400> 32

ggatccgcca
aataatggta
tcgacctcct
ctcctcacaa
gaagaaatgg
aacacgcaat
cctccgtcca
actggacgcc
ctccctggag
ctacatagac
caattccacc
cctgacggca
gacgattacc
cctaactgga
caaattctga
actcctacac
cccctggact
acaagtccct
gggcccattce
gacactgtcc
ataaccgacc
gaacccgagc

gacaagcctc

3489

Senecavirut

ccatgggtaa
acatgacctt
cgtcggcegtce
atttcagtgg
aaaactctgc
catcactggg
gcagcacaga
tcaattcttg
ccttcctgte
atttcttaat
aaggtgctct
aggcaaagag
ggaccgggaa
cttggggccc
acgcgagaac
aatcctcaga
acaaggaggg
acttcaatgg
ccacagcacc
ctgcttacgg
tcttacaact
ctgcctcaga

tcatctcctt

200

tgttcagaca
caattactac
aggcgccgga
aatcttgaac
tgatcgagtc
tgtgttgtgt
tcaacccacc
gacaaaagct
taaacaggga
gaagtgcggg
tcttgttgcc
cttacaggag
aaacatgcct
caatttcatc
ctctacctcg
gacacagaac
agccacaact
gcttcgtaac
cagagaaaat
gaatgtgcgt
ggcccgtata
cgcatatgtg

cccgatcacc

acctcaaaga
gcaaacactt
cccgggaact
cctcttggcet
ataacgcaaa
gcctacgttg
accactttta
gtaaaaacct
ggcctcaacg
tggcaggtgc
atggtccccg
ctgaatgaag
tttcagtctc
aacccctatc
gtagacataa
tcctggaccc
gacccagaaa
cgtttcacga
tcgcttatgt
acccctcecceccg
cccactctca
ccctacgttg

ctttcagatc

-208-

205

atgattttga
accagaattc

cceggggcgyg

acctcaaaga
cggcgggcaa
aagacccgac
ctgccatcga
tctcttttca
gaggggcctt
aggtccaatg
aaaccaccct
agcagtgggt
ttggcacata
aagtaacagt
gtgtcccata
tccttgttat
ttacattttc
ccgggacgga
ttctctcaac
tcaattacct
tggcgtttgg
ccgttcctge

ctgtctacca

ttccecgegge
agtagacttc
actagcgggt
tcacaatacc
cactgccata
caaatctgac
caggtggtac
ggccgtcccg
cacggctacc
caatttgacg
tgatgtcaaa
ggaaatgtct
ctatcggccc
tttcccacac
catcggggag
ggtgcttgtc
tgtaaggcct
cgaggaacag
catccctgac
ccccggtgaa
gcgggtgtet
ccagttcgac

gaacaccctg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



gtaggcgcca
ttttgtggac
gcacaaccac
ttgaactcta
cgggctatta
aaaattactc
ggtgaggatt
accgacaacg
gaactggcgg
ctactgaatg
gcaacaggtg
gcttcccgac
gctaacactt
gaccttgaag
ccctctggea
cactttactg
ctcccttgga
tcttctgcca
ccccgtecta
aagaacgcgc
ctgatgcaac
ttggccaccc
ttgtcctgtt
tttgtccteg
ctcgtcctta
gtcgctaaga
acacagtccg
aacccctcect
caaacggttc

ccgggcaact

tcagttcgaa
ccatgatggc
agaccctttc
gttggacctt
ccaactcagt
taccacctga
acaccctccg
ccgagactgg
ctcctggcetce
taattaaggt
cacagcagga
ccgccactcg
cactggattt
tcacggtggt
gtgagtacca
ggcgcactcc
actctgtctc
cgcggtgtct
acgagaagaa
gtgcttggtyg
accaccacca
tggcttactg
acgtactctg
ccgacaaaac
agtcgcgaac
aagtggtcgt
ctcttcttgt
ggaccagctt
attttactca

ctttccctaa

38134

cttcgccaac
aagagggaaa
tgaagctatg
tgtcatcccc
ttattctgct
ctgcccacag
tctcecectgtt
ggttattgag
taaccatact
actggagaag
cgatggttac
tttcggcctg
caatttttac
ctcactggag
ggcttctagc
ccgcgcettte
ttccgtgcectt
gccggctcat
aagcaccgct
ccccagcatg
ccaccactga
taacagaaaa
tggtttcacg
gacatcttaa
tagtatgcag
ccccattacc
ggccggcecgg
cacaatccgt
ccatggtctt

caatctagac

taccgggggt

ttcctgcectcet
cagtgcacat
tacatctcgc
gatggttggt
agtccctgta
gattgtaatc
gcaggtaaca
aatgtcaaat
gacgccgtcet
ttttgtcttc
tacgtcaacc
agtttggcct
ccagatttgg
tttgtctacg
accagcaagg
cccgtgegcet
gctgactggg
gtaaagcacg
cttccctttc
gcggccgcga
aagagtaaaa
aggttgtcat
taaccaagca
cccaacgtgg
ttcatggttc
accttcataa
ggtgaggtgc
cccacagatc

aagtttggac

-209-

gtatccaaat
cgtattctcc
actctatttg
ccagtgatta
ttagcttgca
ttctettttt
cttcctacgt
ctgacaccga
tcctgtttga
tccececegtcece
taacaccccg
cgtctgacag
gtttcactta
aattcgcegt
accaactgca
gtggaaaggt
gggggggcgce
ggaccattta
tggcggtgta
gcagctacaa
actgtggagc
ggcgacagct
caccaaaggt
acgttcgata
acatgggctt
ccaacagacc
tcaatgagca
acactcgtga
tgatgatggt

ttgaccagat

cactctgaca
cccaaatgga
ggatataggc
ccgtgaaact
caagctgacc
cgcctctget
gttccactcc
tttctctggt
ccgatctcga
tttccccaca
cccaacagtc
tggcgttctc
ctttagatca
ggggtggttc
tgtaccctac
atctttcgtg
ttccaagctt
cgcctttatc
cgttcggtac
gcaaaagatg
cagggcggcec
cgcttgccaa
aacctttttt
aagaaaaaaa
tgaggctgceg
ttctggactt
tacatggtcc
tgagcctttc
acgtctcgga

gccggcacgt

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180



aactcccgtg
ctcgggtttg
agggtgacga
cgacgcatca
tcaaaattag
tgagagctc

<210> 33

<211>

<212>
<213>

ADN
<400> 33
ggatccgcca
aacaacggca
tcgacatcga
ctgctcacaa
gaagagatgg
aacactcaat
cctccatctt
acaggtcgcc
ttgcccggtyg
ctgcacagac
caattccacc
cctgacggca
gatgactata
ccaaattgga
caaatcctga
acgccaaccc
cccttggatt
actagccctt
ggccctatcc
gacaccgtac

attacggacc

3489

tggttggegt
ttgactccat
cttacaaggg
ttggcatgca

gactgatcaa

Senecavirut

ccatgggcaa
acatgacttt
gttccgctte
acttttccgg
agaactctgc
cgtctctggg
cctcgaccga
tgaattcgtg
ctttccttte
actttctgat
aaggtgcact
aggccaagtc
gaaccggtaa
cttggggccc
atgccaggac
aatcctccga
ataaggaggg
acttcaacgg
ctactgcccc
ctgcctatgg

tcttgcagcet

38134

ttcggctagt
cacctctgac
atggtgcggt
ttctgctggt

agcccttaaa

cgttcaaact
taactactac
cggcgcggga
tatcctgaac
cgatcgtgtg
agtactctgt
tcaacctacg
gacaaaggct
ccgccagggce
gaaatgcggt
tctcgttgcet
tctccaagag
aaacatgcca
gaactttatc
tagtaccagc
aactcagaac
agccactacc
actgcgcaac
cagagaaaat
taacgttcgt

ggcccgcecatc

tacggtaact
caaggaacct
tcggccectgg
gccgctggta

cacctcggtyg

acctccaaga
gccaatacgt
cctggaaatt
cceccteggtt
attacgcaga
gcttacgtcg
actaccttca
gttaaaacct
ggcctcaacg
tggcaggtgc
atggttcccg
ctgaatgagg
ttccagtcce
aatccgtatc
gtcgatatta
agctggacgc
gaccctgaaa
cgtttcacca
agcctgatgt
acgcctcccg

cctacactga

-210-

tcttcttctce
atgcgagact
tctgtgaggc
tcggcgecgg

agcctctggc

atgattttga
atcaaaactc
ccegeggtygg
atctgaaaga
cagctggtaa
aggacccaac
cggccataga
ttagcttcca
gtggagcttt
aggtacagtg
agactacgct
aacagtgggt
tgggcacata
aggtcaccgt
gcgtgcccta
ttctggtaat
tcactttttc
ccggcactga
ttctgagcac
taaactacct

tggccttcgg

tgggaacttc
tttcaggtac
cggtggtgte
gacttacatc

tacaatgcaa

ctccecgeggce
tgttgatttc
actggccggt
tcacaatacg
cacggctatc
aaaatccgac
caggtggtat
ggctgtgcca
tactgctaca
caatttgact
tgacgttaag
tgagatgagc
ctacagaccc
gtttccacac
tatcggcgaa
ggtgttggta
ggtaaggccc
tgaggagcaa
aattcctgac
gcctggtgaa

tcgtgtcagt

3240

3300

3360

3420

3480

3489

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



gagcccgaac
gacaagccgt
gttggagcta
ttctgcggcece
gcacaaccac
ctcaacagct
cgcgccatca
aagatcactc
ggtgaagatt
acggacaatg
gagctggcgg
cttttgaacg
gcaacgggag
gctagccgtc
gctaacacct
gacctggagg
ccttcaggaa
catttcaccg
ctgccctgga
tcatccgcga
ccacgcccta
aagaatgcaa
cttatgcaac
ttggccaccc
ttgtcctgtt
tttgtcctcg
ctcgtcctta
gtcgctaaga
acacagtccg
aacccctect

caaacggttc

cagccagcga
tgataagttt
tctcctcgaa
cgatgatggc
agacactgtc
catggacctt
ccaacagtgt
tgccccccga
acacgcttcg
ctgagaccgg
ctcceggttce
taatcaaggt
cacaacaaga
cggccacacg
ccctggactt
tcactgtggt
gcgagtacca
gtagaacccc
attctgtcag
cccgcggatt
atgaaaagaa
gggcgtggtg
accaccacca
tggcttactg
acgtactctg
ccgacaaaac
agtcgcgaac
aagtggtcgt
ctcttcttgt
ggaccagctt

attttactca

38134

cgcttacgtt
cccaatcact
ctttgcgaac
tcgtggcaag
cgaggccatg
tgtaatacca
gtactcagcc
ctgcccacaa
tttgccegtce
tgtaattgag
taaccatacc
cttggaaaag
cgacggctat
ctttggtctc
caatttctac
gtctctggaa
ggcatcgtcc
acgtgccttc
ttccgttcte
gcccgcacac
gtctacagca
tccgtctatg
ccaccactga
taacagaaaa
tggtttcacg
gacatcttaa
tagtatgcag
ccccattacc
ggccggecgg
cacaatccgt

ccatggtctt

ccatatgttg
ttgagcgacc
taccgtggtt
ttcctgttga
cagtgcacat
tacatctcgce
gatggatggt
tcaccctgca
gactgtaacc
gctggtaaca
aacgtgaagt
gacgctgtgt
ttctgcctge
tacgttaacc
tctctggect
ccagatctgg
tttgtgtacg
accagtaagg
ccggtccget
gcggattggg
gtgaagcacg
ttgccattcc
gcggccgcga
aagagtaaaa
aggttgtcat
taaccaagca
cccaacgtgg
ttcatggttc
accttcataa
ggtgaggtgce

cccacagatc

-211-

cggtacctgc
ctgtatacca
gtattcaaat
gctactcccc
actccatctg
catccgatta
tcagtctcca
tattgttctt
cgtcttacgt
ccgacacgga
tccttttcecga
tccectegecce
tgacaccacg
ctagcgactc
gcttcacgta
aatttgcggt
accaacttca
gaggcaaagt
ggggcggage
gaactatcta
tggccgtcta
gtagctataa
actgtggagc
ggcgacagct
caccaaaggt
acgttcgata
acatgggctt
ccaacagacc
tcaatgagca
acactcgtga

tgatgatggt

tcagttcgac
gaacactttg
cacccttaca
ccccaacgga
ggatatcggt
tagagagacc
taagcttaca
tgcctcagcet
gttccactcc
tttctctggt
ccgttcacgt
attccccaca
tcctactgtg
tggtgtactg
cttcaggagc
aggatggttc
tgttccctac
ttcttttgta
gtcaaagctc
cgctttcatt
tgtgcgttac
acagaagatg
cagggcggcece
cgcttgccaa
aacctttttt
aagaaaaaaa
tgaggctgcg
ttctggactt
tacatggtcc
tgagcctttc

acgtctcgga

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



ccgggcaact
aactcccgtg
ctcgggtttg
agggtgacga
cgacgcatca
tcaaaattag
tgagagctc

<210> 34

<211> 26

<212> ADN

<213>

<220>
<223>

<400> 34

ctttccctaa
tggttggcgt
ttgactccat
cttacaaggg
ttggcatgca

gactgatcaa

Doan mdi

38134

caatctagac
ttcggctagt
cacctctgac
atggtgcggt
ttctgctggt

agcccttaaa

Trinh tu nhédn tao

ggatccgcca ccatgggtaa tgttca

<210> 35
<211> 58
<212> ADN
<213>
<220>
<223>
<400> 35

Doan mdi

Trinh tyu nhé&n tao

aagtttggac
tacggtaact
caaggaacct
tcggccctgg
gccgctggta

cacctcggtg

ttgaccagat gccggcacgt
tcttcttcte tgggaacttc
atgcgagact tttcaggtac
tctgtgaggec cggtggtgte
tcggcgeccgg gacttacatce

agcctctggc tacaatgcaa

gcggccgete agtggtggtg gtggtggtgt tgcatcagca tcettttgett gtagetge

<210> 36
<211> 22
<212> ADN
<213>
<220>
<223>
<400> 36

Poan mdi

Trinh tu nhé&n tao

ggatccgcca ccatgggcaa cg

<210> 37
<211> 60
<212> ADN
<213>
<220>
<223>
<400> 37

Poan mdi

Trinh tu nhén tao

-212-

3180

3240

3300

3360

3420

3480

3489

26

58

22



gcggccgetce agtggtggtg gtggtggtgt tgcataagca tcttctgttt atagctacgg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

38134

38

33

ADN

Trinh tw nhén tao

Poan mdi

38

actagtatgc agcccaacgt ggacatgggc ttt

<210>
<211>
<212>
<213>

<220>
<223>

<400>

39
35
ADN
Trinh tu nhédn tao

Poan mdi

39

gagctctcat tgcattgtag ccagaggctc accga

<210>
<211>
<212>
<213>

<220>
<223>

<400>

cttcctacgt gcctcagggg gttgacaacg ccgagactgg g

<210>
<211>
<212>
<213>

<220>
<223>

<400>

cccagtctcg gcgttgtcaa ccccctgagg cacgtaggaa g

<210>
<211>
<212>
<213>

<220>
<223>

<400>

40
41
ADN
Trinh tu nhén tao

Poan mdi

40

41
41
ADN
Trinh ty nhdn tao

Poan mdi

41

42

35

ADN

Trinh ty nhdn tao

Poan mdi

42

tacaatgcaa ggactgatga ctgagctaga gcctg

-213-

60

33

35

41

41

35



<210> 43
<211> 31
<212> ADN
<213>
<220>
<223>
<400> 43

Poan mdi

38134

Trinh tw nhdn tao

tcagtcatca gtccttgcat tgtagccaga g

<210> 44
<211> 32
<212> ADN
<213>
<220>
<223>
<400> 44

Poan mdi

Trinh ty nhén tao

gcggccgctce agtcgaacaa ggccctccat ct

<210> 45

<211> 1389
<212> ADN
<213> Sene

<400> 45
ggactgatga

agaaagacga
tttgatccca
gccaacgtcc
gttttctcct
atccctggac
ggccttcgac
atgcagatcc
aaagatgaaa
ccctcecectgg
caatcccatc
accgtcatag
tttgactctt
gacaatggtt

gcttacggcg

cavirut

ctgagctaga
ccgcacacgce
gactgaacaa
cttatcaacc
ttttgggaaa
tagaccctat
gtactgatct
agaaattctt
tcagaccctce
cgcactgcat
ctggctttct
gggctcagct
cacacggcac
tcagccctge

agcgtcgcecat

gcctggagtc
ggtgtacaaa
ggatgttgac
tcctttgtte
agacaatgac
ggatccccac
cgtcgatttt
agacggtgac
agagaaggtc
tgtgggcaga
ccttggcectcce
cgagggaaga
tggctccttc

gctgggaccg

caagattacc

accgtacatg
ccggagtttg
ctagatgagg
tacacataca
attctgaccg
acagctccgg
gcgaacggca
tactctgatc
cgggcgggaa
atgctgcttg
gctatcgggt
aagaacacgt
gaggctctca
tatctcagat

ggaggcctcc

-214-

taccccgaaa
aacctgctgt
taatttggtc
tgtcagagta
tcaaagaagc
gtttgcccta
cggtagaccc
atgtcttcca
aaacccgcat
ggcgctttgce
ctgaccctga
atgacgtgga
tctctcactt
ccctggcetgt

cctctggttg

atctaaattg
gttgtcaaaa
taaacacacc
cgctcatcgg
aatcctgggce
cgccattagce
ggcactggcc
aacttttctg
tgtcgatgtg
cgccaagttt
tgtcttctgg
ctacagtgcc
tttcaccgtyg
ctcggtgcac

tgccgcgacc

31

32

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



agcctgctga
aaggaatttg
acggattatg
atgactcctg
tttctaaaac
aagaatttgg
tctgtttcta
ttcgctgact

ttcgactga

acacagtgct
aatatgacat
atctggactt
ccaacaaggg
gcaaattcgt
aagccatgcet
tgttggctca

atggtgccecgt

38134

caacaatgtg
ggttgatatc
caatgaggtg
ttctgtcttc
ccaaaacaat
ctcctacttc
acattctgga

accgagtcac

atcatcagga
atcgcctacg
gcgeggcegeg
cctccgactt
gacggcttat
aaaccaggaa
aaagaagaat

gagtacctgc

-215-

ctgctctggce
gtgacgacct
ctgccaaact
cctctctctc
ataaaccagt
cactactcga
acgatagatt

aggcaagatg

attgacctac
tctggttggt
ggggtataag
cgatgctgtt
tatggattta
gaagctgcaa
gatgcacccc

gagggccttg

960

1020

1080

1140

1200

1260

1320

1380

1389





