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Linh vye ky thujt dwgc dé cap

Sang ché dé cap dén linh vyc tai sap xép virut cam B. Hon nra, sang ché con dé
cép dén viéc san xuat vacxin dé bao v¢ khang lai cac virut cam B.

Tinh trang ky thuit ctia sang ché

Viéc bao vé€ hiru hiéu nhit khang lai sy 1y nhiém cum la viéc dung vacxin
khang lai cac chung tudn hoan va nd la quan trong dé tao ra virut cim @8 san xuét
vacxin nhanh & mirc ¢6 thé thuc hién dugc.

Virut cim kiéu hoang dai thuong sinh truong dén d6 chuén thap trong tring va
moi truong nudi cay té bao. P& thu duogc chung virut sinh truong t6t hon dé tao ra
vacxin, c6 thé tai sip xép chiing vacxin tudn hoan v&i ching cho c6 san lugng ¢ mirc
cao sinh trudng nhanh hon. Viéc nay co thé dat duogc bing viéc ddng lay nhiém vat chu
nudi ciy véi chung cim tudn hoan va chung cho c6 san lugng ¢ mirc cao va chon loc
virut tai sip xép ma chira cac doan hemagglutinin (HA) va neuraminidaza (NA) tur
chung vacxin va cac doan virut khac (nghia la, cac doan ma hoa PB1, PB2, PA, NP,
M1, Mz, NS; va NS») tir cac chung cho. Phuong phap khac 1a 8 tai sép xép virut cam
bang di truyen nguoc (xem, vi du cac tai ligu tham khao 1 va 2).

Trong khi thuc tién chung dé sir dung cac chung cum A tai sip xép trong san
xuét vacxin, cac chiing cim B tai sip xép thuong khong duge st dung bai vi cac virut
cim B kiéu hoang dai thuong tao ra san lugng thich hop trong trang. Hon ntra, virut
cim B kiéu hoang dai da dugc bao cao co6 thuén lgi sinh truong so voi virut cum B tai
sip xép (xem, vi dy tai liéu tham khao 3). Do do, thd tai sép xép cam B sinh truorng 0
murc cao di duoc tao ra chi d6i véi lugng nho cua virut cum B d tdn tai. Cac thé tai sdp
xép nay thuong chira hdn hop gdbm cac doan gen khung chinh thu duoc tu B/Lee/40,
B/Brisbane/60/08 va B/Panama/45/90 (4, 5).

Cho dén nay, chi c6 hai virut cim B tai sép xép (BX-35 va BX-39) da dugc sur
dung dé san xuét vacxin thuong mai. BX-35 chira cac doan HA, NA, PA, PB1, va NS
tr chung B/Brisbane/60/08, cac doan PB2 va M tir B/Panama/45/90, va doan NP tu
B/Lee/40. BX-39 chira cac doan HA, NA, PBI, va M tir chung tudn hoan B/Hubei-
Wujiagang/159/08, cac doan PA va NS tr B/Panama/45/90, va cac doan PB2 va NP tu
B/Lee/40(6, 7).

Hién nay, chi co s6 lugng gioi han cac chung cho dé tai sip xép virut cim B dé
san xuAt vacxin va cac virut cim B tai sip xép da biét thuong khong sinh truong tbt
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hon so véi chiing cha me. Do d6, vin c6 nhu cau trong linh vyc nay dé tao ra cac chung
cho hon nita va duoc cai thién dé sap xép virut cim B.

Ban chét k§ thuat cuia sang ché

Do d6, sang ché d& xudt virut cim B tai sdp x8p ma c6 thé sinh truéng & cing
tdc d6 hodc nhanh hon trong vét chi nudi cdy (cu thé 13, moi trudong nudi chy té bao) so
v6i virut cam B kiéu hoang dai twong (ng ma tr d6 thu dugc doan HA. Vi du, ngac
nhién 13, cac tac gia sang ché da phat hién ra ring virut cam B tai sip xép ma bao gdm
doan HA tir virut cam B thtr nhét va doan NP va/hoic PB2 tir virut cim B thir hai ma la
chung tuong tu B/Victoria/2/87 sinh truong tbt mot cach dic biét trong mdi truong nudi
cy té bao va tring. Chung twong tu B/Victoria/2/87 co thé 1a B/Brisbane/60/08.

Sang ché cling dé xuit virut cim B tai sip xép bao gdm doan HA tir virut cim B
thir nhat va doan NP tir virut cim B thit hai ma khong phai la B/Lee/40 hodc B/Ann
Arbor/1/66 hoic B/Panama/45/90. Vi dy, virut cam B tai sép x&p co thé c6 doan NP ma
khong ¢6 trinh tw ciia SEQ ID NO: 33, 38, 39 hogc 43. Virut cim B tai sép xép cling co
thé c6 doan NP ma khong ma hoa proteln ctia SEQ ID NO: 19, 23, 44 hodc 45. Cac tac
gia sang ché cling da phat hién ra rang virut cum B tai sip xép ma bao gdm doan NP tu
virut cim B khac voéi B/Lee/40 hodc B/Ann Arbor/1/66 hoic B/Panama/45/90 co thé
sinh truong rat tot trong vat chu nudi cay Virut cam B tai sap xep c6 thé bao gom cac
doan NP va PB2 tur virut cim B thir hai. Virut cim B tht hai t6t hon 1a chung tuong tu
B/Victoria/2/87. Chung tuong ty B/Victoria/2/87 ¢6 thé 1a B/Brisbane/60/08.

Cac tac gia sang ché cling da phat hién ra rang virut cam B tai sip xép bao gdm
doan HA tir ching twong ty B/Yamagata/16/88 va it nhit mot doan khung chinh tur
chung tu:(mg tu B/Victoria/2/87 ¢co thé sinh trudng tt trong vét cha nudi cAy. Virut cam
B tai sép xép co thé bao gdm hai, ba, bén, nam hodc sau doan khung chinh tu chung
tuong tu B/Victoria/2/87. Theo phuwong an dugc uu tién, virut cam B tai sép xép bao
gbm tt ca cac doan khung chinh tir ching tuong ty B/Victoria/2/87. Chung tuong tu
B/Victoria/2/87 ¢ thé 1a B/Brisbane/60/08.

Sang ché cling 8 xuht virut cim B tai sép xép bao gbm céc doan virut tir chung
tuong tw B/Victoria/2/87 va chung tuong tu B/Yamagata/16/88, trong do ty 1& cua cac
doan tir chung twong ty B/Victoria/2/87 va chung twong tu B/Yamagata/16/88 bang 1.7,
2:6, 3:5, 4:4, 5:3, 6:2 hodc 7:1. Ty 18 bang 7:1, 6:2, 4:4, 3:5 hodc 17, cu thé 1a ty 1&
bing 4:4, 1a dugc vu tién boi vi virut cim B tai sép xép nay sinh truong tbt mot cach
dit biét trong vat chu nudi cdy. Ching twong ty B/Victoria/2/87 c6 thé 1a
B/Brisbane/60/08. Chung tuong tu B/Yamagata/ 16/88 co thé 1a B/Panama/45/90. Theo
cac phuong an nay, virut cim B tai sép xép thuong khong bao gbdm tit ca cac doan
khung chinh tl cting chung cho cim B.

Sang ché ciing @€ xuat virut cim B tai sdp xep ma bao gom:
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a) doan PA ciia SEQ ID NO: 11, doan PB1 ciia SEQ ID NO: 12, doan PB2 ¢6 trinh tu
SEQ ID NO: 13, doan NP ¢6 trinh tw SEQ ID NO: 14, doan NS c¢6 trinh tuy SEQ ID NO:
16 va doan M c¢6 trinh ty SEQ ID NO: 15; hodc

b) doan PA c6 trinh ty SEQ ID NO: 11, doan PB1 c6 trinh ty SEQ ID NO: 31, doan
PB2 ¢6 trinh tw SEQ ID NO: 13, doan NP ¢6 trinh tw SEQ ID NO: 14, doan NS ¢6 trinh
tu SEQ ID NO: 35 va doan M ¢6 trinh tw SEQ ID NO: 34; hodc

¢) doan PA ¢6 trinh ty SEQ ID NO: 11, doan PB1 c6 trinh ty SEQ ID NO: 31, doan
PB2 ¢6 trinh ty SEQ ID NO: 32, doan NP ¢6 trinh ty SEQ ID NO: 14, doan NS c6 trinh
tu SEQ ID NO: 16 va doan M ¢6 trinh ty SEQ ID NO: 15; hodc

d) doan PA c¢6 trinh ty SEQ ID NO: 30, doan PB1 c6 trinh ty SEQ ID NO: 12, doan
PB2 c6 trinh tw SEQ ID NO: 13, doan NP ¢¢ trinh ty SEQ ID NO: 14, doan NS c¢6 trinh
ty SEQ ID NO: 16 va doan M c6 trinh ty SEQ ID NO: 15, hoac

e) doan PA ¢6 trinh tw SEQ ID NO: 11, doan PB1 c6 trinh tu SEQ ID NO: 12, doan
PB2 ¢6 trinh tw SEQ ID NO: 13, doan NP ¢6 trinh tw SEQ ID NO: 14, doan NS ¢06 trinh
tw SEQ ID NO: 3 va doan M c6 trinh ty SEQ ID NO: 34, hodc

f) doan PA c¢6 trinh tw SEQ ID NO: 30, doan PB1 c6 trinh ty SEQ ID NO: 31, doan
PB2 c6 trinh ty SEQ ID NO: 13, doan NP ¢6 trinh tu SEQ ID NO: 33, doan NS ¢6 trinh
ty SEQ ID NO: 35 va doan M ¢6 trinh tw SEQ ID NO: 34, hodc

g) doan PA c¢6 trinh ty SEQ ID NO: 30, doan PB1 ¢6 trinh ty SEQ ID NO: 31, doan
PB2 ¢6 trinh tw SEQ ID NO: 32, doan NP c6 trinh ty SEQ ID NO: 14, doan NS c¢¢ trinh
ty SEQ ID NO: 35 va doan M c6 trinh tu SEQ ID NO: 34, hodc

h) doan PA c6 trinh ty SEQ ID NO: 11, doan PB1 c6 trinh tu SEQ ID NO: 12, doan
PB2 ¢6 trinh ty SEQ ID NO: 13, doan NP ¢6 trinh tu SEQ ID NO: 33, doan NS c6 trinh
tu SEQ ID NO: 35 va doan M ¢ trinh ty SEQ ID NO: 34, hodc

i) doan PA c6 trinh ty SEQ ID NO: 11, doan PB1 c¢6 trinh ty SEQ ID NO: 12, doan
PB2 c¢6 trinh tw SEQ ID NO: 32, doan NP c6 trinh ty SEQ ID NO: 14, doan NS c¢6 trinh
tw SEQ ID NO: 35 va doan M c6 trinh tu SEQ ID NO: 34, hoic

j) doan PA c6 trinh ty SEQ ID NO: 30, doan PB1 c6 trinh ty SEQ ID NO: 12, doan
PB2 c¢6 trinh ty SEQ ID NO: 13, doan NP c6 trinh ty SEQ ID NO: 14, doan NS ¢6 trinh
te SEQ ID NO: 35 va doan M ¢ trinh ty SEQ ID NO: 34, hodc

k) doan PA c6 trinh ty SEQ ID NO: 30, doan PB1 ¢6 trinh ty SEQ ID NO: 31, doan
PB2 c¢6 trinh ty SEQ ID NO: 13, doan NP ¢ trinh tyr SEQ ID NO: 14, doan NS ¢6 trinh
ty SEQ ID NO: 35 va doan M ¢ trinh tu SEQ ID NO: 34.

Trong cac virut cam B tai sép xép nay, cac doan HA va NA ¢ thé 1a tir chung
cam B bt ky.
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Virut cim B tai sép xép véi cac td hop cta cac doan nhw duge mo ta trong phén
tir (a) dén (k) trén day 13 dugc wu tién boi vi céc tac gia sang ché da phat hién ra rang
chiing sinh trudng t&t mot cach ddc biét trong véat chu nudi cdy. Cac chung cim B tai
sép x&p ctia cac phén (a), (b) va (e) sinh truong tdt mot cach dic biét trong vét chi nudi
cdy va do d6 1a dugc vu tién mdt cach ddc biét.

Sang ché cling @3 xuht céc bién thé chia virut cam B tai séip xép dwoc nhan dang
trong cac phén tir (a) dén (k) trén didy ma bao gdm cac doan virut ma co it nhit 97%
gidng véi, it nhét 98% giéng voi, hodc it nhét 99% giéng voi doan virut dugc nhén
dang trong cac phén nay. T&t hon 13, cac bién thé nay cd thd sinh trudng dén do chuén
virut trong vat chu nudi cdy ma nim trong 3% cua dd chuén virut dat dugc véi chung
ciim B tai sip xép ma tr do bién thé thu duogc trong cung thoi gian va trong cung cac
didu kién sinh trudng.

Sang ché dé xuét phurong phap tao ra virut cim B tai sép xép cua sang ché. Cac
phuong phap nay bao gdm céc budc (i) dua vao trong vat chu nudi cdy mot hodc nhiéu
cAu tric bidu hién ma ma hoa cac doan virut duge doi hoi dé tao ra virut cim B tai sap
xép clia sang ché va (ii) nudi cdy vat chi nudi cay dé tao ra virut tai sip xép; va tuy ¥
(iii) tinh ché virut thu dugc & budc (ii).

Cac phuong phap nay con bao gbm cac budc: (1v) lay nhiém vat chi nuoi cay
v&i virut thu duoc & bude (i) hode budc (iii); (v) nudi cdy vat chu nudi cAy tir budc (iv)
dé tao ra virut khac; va tuy y (vi) tinh ché virut thu duogc & budce (v).

Céc chu tric biéu hién ma c6 thé dwoc sir dung trong cac phuong phap cla sang
ché cling dugc dé xuat.

Vi du, (cac) céu trac bidu hién c6 thé ma hoa virut cim B tai sip xép bao gdm
doan HA tlr virut cim B thir nhét va doan NP va/hozc PB2 tur virut cam B thir hai ma la
ching tuwong ty B/Victoria/2/87. Cac doan NP va PB2 co thé 1a tr chung tuong tu
B/Victoria/2/87. Tét hon 13, ching twong ty B/Victoria/2/87 la B/Brisbane/60/08.

(Cac) céu truc biéu hién ciing c6 thé mi hoé virut cim B tai sip xép bao gbm
doan HA tir virut cim B th nhét va doan NP tir virut cam B thit hai ma khong phai la
B/Lee/40 hoic B/Ann Arbor/1/66 hodc B/Panama/45/90. Vi du, (cac) chu trac biéu hién
6 thé ma hoa doan NP véi trinh ty ciia SEQ ID NO: 19, 23, 44 hoic 45. Cac doan NP
va PB2 ¢6 thé 13 tr virut cam B tht hai. Virut cam B thir hai c6 thé 1a chung
B/Victoria/2/87 va tot hon 1a B/Brisbane/60/08.

“Virut cim th@ nhat” va “virut cam th{r hai” 1a khac nhau.

(Céc) chu trac bidu hién c6 thé ma hoa virut cim B tai sip xép bao gbm cac doan
virut tir chung tuong ty B/Victoria/2/87 va ching tuwong ty B/Yamagata/16/88, trong do
ty 16 cla cac doan tu ching twong ty B/Victoria/2/87 va chung tuong tu
B/Yamagata/16/88 bang 1:7, 2:6, 3:5, 4:4, 5:3, 6:2 hodc 7:1. Ty 1& bang 7:1, 6:2, 4:4,
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3:5 hoac 1:7, cu thé 1a ty 1é biang 4:4, 1a dugc vu tién. Ching tuong ty B/V ictoria/2/87
c6 thé 13 B/Brisbane/60/08. Chung twong ty B/Yamagata/16/88 co thé 1a
B/Panama/45/90.

Cfling duoc dé xuét 1a (cac) cau trac bieu hién ma ma ho4 virut cim B tai sip xép
nhu dugc mo ta trén day.

Sang ché dé xuét hé théng bidu hién bao gdm mdt hodc nhidu cAu tric biéu hién
cla sang ché. Sang ché cling dé xuét t& bao vAt chu bao gdm hé théng biéu hién cua
sang ché. Cac té bao vat chu nay co thé biéu hién virut cam B tir (cac) chu trac biéu
hién trong hé théng biéu hién.

Séang ché cung dé xuét phuong phap tao ra virut cim bao gom cac buoc (a) lay
nhiém vat chu nudi ciy véi virut tai sdp xép cua sang ché; (b) nuodi cAy vat chu tir budce
(a) dé tao ra virut; va tuy y (c) tinh ché virut thu dugc & budc (b).

Séang ché cling dé& xuit phwong phap tao ra vacxin, bao gdm cac budc (a) tao ra
virut bang cic phuong phap theo b4t ky mot trong s6 cac phuong an duge md ta trén
day va (b) tao ra vacxin tir virut.

Ciing dugc dé xuét la phuong phap tao ra vacxin t virut cim B tai sip xép cua
sang ché.

Sang ché cling dé xudt vacxin ma c6 thé thu duoc bing cac phuong phap cua
sang ché.

Mo ta van tat cac hinh vé

Fig.1 so sanh hi¢u suAt HA cla cac chung cam B tai sip xép khac nhau & t& bao MDCK
so v6i chung B/Brisbane/60/08 kiéu hoang dai (WT) hodc thu dugc tir di truyén ngugc
(RG). Cac doan virut cia virut cum B dugce th nghiém duoc thé hién trong bang 1.
Truc y cho biét hiéu sudt HA theo pg/mL.

Fig.2 so sanh hi¢u suAt HA cla cac chung cum B tai sip xép khac nhau ¢ t& bao MDCK
so vOi chung B/Panama/45/90 kiéu hoang dai (WT) hogc thu dugc tur di truyén ngugc
(RG). Cac doan virut cua virut cum B dugc the nghiém dugc thé hién trong bang 1.
Tryc y cho biét hiéu suit HA theo pg/mL.

Fig.3 so sanh hi€u suht HA cua virut cim B tai sap xép bao gdm khung chinh
B/Panama/45/90 hodac B/Brisbane/60/08 voi hi€u sudt HA thu duoc voi chung kiéu
hoang dai tuong ing. Cac thir nghiém khac nhau dugc thuc hién bang cach su dung cac
doan B/Brisbane/60/08 HA va NA (A), cic doan B/Panama/45/90 HA va NA (B), cac
doan B/Florida/4/06HA va NA (C) hodc cac doan B/Lee/40 HA va NA (D). Cot mau
tréng thé hién két qua voi chung kiéu hoang dai, cdt khic duong chéo song song thé
hién cac két qua voi khung chinh B/Panama/45/90 va cot kiém tra thé hién cac két qua
véi khung chinh B/Brisbane/60/08. Tryc y trong cac hinh v& Fig.3(A), Fig.3(B) va
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Fig.3(C) thé hién hiéu suit HA theo pg/mL nhu duogc xac dinh bang ELISA va tryc y
trén Fig.3(D) thé hién do chudn HA nhu dugce x4c dinh bang thi nghiém HA.

Fig.4 so sanh hiéu suit HA cua virut cim B tai sép xép bao gdbm khung chinh lai #2, #9,
#32, hodc #34 (nhu dugc thé hién trong bang 1) véi hiéu suat HA thu duoc voi khung
chinh BX-35, B/Panama/45/90, hoic B/Brisbane/60/08 hodc virut kiéu hoang dai twong
tng. Cac thr nghiém khac nhau dugc thuc hién bang cach su dung cac doan
B/Brisbane/60/08 HA va NA (A), cac doan B/Panama/45/90 HA va NA (B), cac doan
BX-35 HA va NA (C) hodc cac doan B/Florida/4/06 HA va NA (D). Truc y thé hién
hidu sudt HA theo pg/mL.

Fig.5 so sanh hiéu subt HA clia virut cim B tai sip xép bao gbm cac khung chinh #34
hoic B/Brisbane/60/08 voi hi¢u sudt HA thu dugc voi ching kiéu hoang dai twong ung.
Cac tho nghiém khac nhau dugc thuc hién bing cach st dung cac doan
B/Panama/45/90 HA va NA (A), cac doan B/Brisbane/60/08 HA va NA (B), cac doan
B/Florida/4/06HA va NA (C), cac doan B/Brisbane/03/07HA va NA (D), cac doan
B/Brisbane/32/02 HA va NA (E), cac doan BX-35 HA va NA (F), cac doan
B/Malaysia/2506/04 HA va NA (G) hogc cac doan B/Hubei-Wujiagang/159/08 HA va
NA (H). Cot mau tring thé hién cac két qua v&i khung chinh B/Brisbane/60/08, cot
gach chéo song song thé hién cac két qua voi khung chinh #34 va cdt kidm tra thé hién
cac két qua voi chung kiéu hoang dai. Truc y thé hién hiéu sudt HA theo pg/mL.

F1g 6 so sanh d6 chudn HA (A) va sy sinh tru’ang clia virut (B) ctia (a) virut cim B tai
sip xép thu dugc tur di truyén nguoc bao gdm tat ca cac doan khung chinh tur cac doan
B/Brisbane/60/08 (#35) va cac doan HA va NA tir B/Wisconsin/1/10, (b) virut cam B
tai sép xép ma bao gdm cac doan PB2, NP va M tir B/Lee/40 va tht ca cac gen khac tur
B/Wisconsin/1/10 (#41), va (c) chung B/Wisconsin/1/10 kiéu hoang dai (WT) sau khi
sinh truong trong tring ga két phoi. M&i hinh tam giac 1a tring don 1é va cac cot la cac
tri sb trung binh. “280” va “2800” thé hién cac liéu lay nhiém (IU) ma voi trimg dugc
tiém truyén. Truc y trong (A) 1a hi¢u suat HA va truc y trong (B) 1a IU/mL.

M ta chi tiét sang ché
Virut tGi sdp xép

Cac chung cum B tai sip xép cua sang ché chita cac doan virut tir chung vacxin
va mot hodc nhiéu chung cho. Ching vacxin 1a chung cim ma tao ra doan HA cua

chung cum B tai sip xép. Chung vacxin co thé 13 chung bit ky va co thé thay ddi tir
mua nay sang mua khac.

Chung cho 13 chung cim B ma tao ra mdt hodc nhiéu doan khung chinh (nghia
la cac doan ma hoa PB1, PB2, PA, NP, My, M,, NS; va NS) cta chung cum B. Doan
NA cling c0 thé dugc tao ra bdi ching cho hodc co thé duoc tao ra bdi chung vacxin.
Virut cam B tai sip xép clia sang ché ciing co thé bao gébm mdt hodc nhiéu, nhung
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khong phai tit ca, doan khung chinh tir chiing vacxin. Do virut cim B tai sip xép chira
téng cOng tdm doan, do d6 no s€ chira x (trong d6 x 1a tir 1 dén 7) doan virut tir chiing
vacxin va 8-x doan virut tir mot hodc nhiéu chung cho.

Nhu duge md ta trén ddy, muc dich cia sang ché 12 @& xuét cac ching cim B tai
sap xép ma, khi duoc giai thoat, c6 thé sinh truéng dén do chuin virut cao hon hodc
tuong tu trong vét chi nudi cdy. Do do, cac ching virut cim B tai sip xép cia sang ché
c6 thé sinh trrong dén d6 chuin virut cao hon hodc twong tr trong méi trudng nudi cay
té bao va/hodc trong trimg trong cing thoi gian (vi du 12 gid, 24 gid, 48 gid hodic 72
gi®) va trong ciing céc diéu kién sinh trudng so voi ching vacxin kiéu hoang dai. Cu
thé 13, ching c6 thé sinh truéng dén do chuin cao hon hoic tuong tu trong té bao
MDCK (nhu MDCK 33016) trong ciing thoi gian va trong ciing cac diéu kién sinh
trudng so voi ching vacxin kiéu hoang dai. B9 chuén virut c6 thé dugc xac dinh béng
cac phuong phép tiéu chudn dd duoc biét dén ddi véi nguodi cé hidu biét trung binh
trong linh vire nay. C6 loi 13, virut cuim B tai sip xép cta sang ché co6 thé dat duoc 4o
chudn virut ma it nhit 16n hon 5%, it nhit 16n hon 10%, it nhit 16n hon 20%, it nhit 16n
hon 50%, it nhit 16n hon 100%, it nhit 16n hon 200% hodc it nhit 16n hon 500% so véi
d6 chuén virut ciia chiing vacxin kiéu hoang dai trong cing thoi gian va trong cling cac
diéu kién. Virut cim B téi sip xép ciing c6 thé sinh truéng dén do chuén virut trong
cung thoi gian va trong cliing cac didu kién sinh trudng so v6i ching vacxin kiéu hoang
dai. P6 chuin tuong ty trong ban md ta nay c6 nghia 1 virut cim B tai sdp xép sinh
trudng dén @0 chuin ma nim trong 3% do chuén virut dat dugc véi chiing vacxin kiéu
hoang dai trong ciing thoi gian va trong ciing cac diéu kién sinh truéng (nghia la o
chuén kiéu hoang dai £ 3%).

Hién nay, virut cim B khong thé hién céc kiéu phu HA khac nhau, nhung cac
chiing virut cim B nim trong hai dong khac biét. Cac dong ndy dugc phét hién ra vao
cubi nhitng nam 1980 va c6 HA ma c6 thé dugc khac biét vé mit khang nguyén
va/hodc vé mit di truyén v6i nhau [8]. Cac ching virut cim B hién nay 13 turong tu véi
B/Victoria/2/87 hodc tuong tu véi B/Yamagata/16/88. Cac ching nay thudng dugce
khéc biét v& mit khang nguyén, nhung khac nhau vé trinh tur axit amin ciing da duoc
mo ta d& phan biét hai dong, vi du cac ching twong tu B/Yamagata/16/88 thudng
(nhung khong phai ludn ludn) ¢ cac HA protein véi viée loai b6t & gbe axit amin 164,
dugce danh sb twong tng voi trinh tu ‘Lee40’ HA [9]. Theo mot sé phuong an, virut
cum B tai sip xép cua sang ché c6 thé bao gdbm céac doan virut tir ching twong tw
B/Victoria/2/87. Chiéng c6 thé bao gdbm cac doan virut tir ching twong tu
B/Yamagata/16/8. Theo cach khac, ching c6 thé bao gdbm cac doan virut tir chiing
tuong tu B/Victoria/2/87 va ching tuong tu B/Yamagata/16/88.

Khi virut cam B tai sdp x€p bao gom cac doan virut tir hai hodc nhi€u ching
virut cim B, cac doan virut nay c6 thé thu dugc tir cdc ching cim B ma c6 cic
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neuraminidaza lién quan. Vi du, cac chung cim B ma tao ra cac doan virut c¢6 thé co
neuraminidaza twong tw B/Victoria/2/87 [10] hodc co thé c6 neuraminidaza tuong tu
B/Yamagata/16/88. Vi du, hai neuraminidaza twong tu B/Victoria/2/87 ¢6 thé co6 mot
hoidc nhidu trong sé cac dic didu trinh tu sau ddy: (1) khong c0 serin & gbc 27, nhung
¢t hon 13 leuxin; (2) khong c6 glutamat & gbc 44, nhung t6t hon 1a lysin; (3) khong ¢o
threonin & gbc 46, nhung tdt hon la isoleuxin; (4) khong ¢6 prolin & gbc 51, nhung tbt
hon 13 serin; (5) khong c6 arginin & gbc 65, nhung t6t hon 1a histidin; (6) khong co
glyxin & gbc 70, nhung t6t hon 13 glutamat; (7) khong co leuxin & gbc 73, nhung tot
hon 13 phenylalanin; va/hodc (8) khong c6 prolin & gbc 88, nhung t6t hon la glutamin.
Tuong tu, theo mot s& phuwong an neuraminidaza c6 thd c¢6 sy loai bot & gbe 43, hodc co
thé ¢ threonin; loai bét & gbc 43, xuét hién tir viéc loai bot trinucleotit trong gen NA,
ma da dugc bao cao la dic didm cua cac chung tuong ty B/Victoria/2/87, mac du cac
chiing gin day da 18y lai duoc Thr-43 [10]. Ngwoc lai, tAt nhién, cac dac diém d6i dién
¢6 thé dugc dung chung boi hai neuraminidaza tuong tu B/Yamagata/16/88, vi du S27,
E44, T46, P51, R65, G70, L73, va/hodc P88. Céc axit amin nay dugc danh s6 tuong
{ing voi trinh ty ‘Lee40’ neuraminidaza [11]. Virut cim B tai sip xép co thé bao gdm
doan NA voi cac dic didm dugc mo ta trén day. Theo cach khac hodc ngoai ra, virut
ctim B tai sép xép co thé bao gdm doan virut (khong phai NA) tur ching cum B voi
doan NA vai cac dic diém dugc md ta trén day.

Céc doan virut khung chinh cua virut cum B ma la chung tuong tu
B/Victoria/2/87 c6 thé c6 mirc giéng nhau cao hon voéi doan virut twong ung tu
B/Victoria/2/87 so v6i né cd v6i doan virut twong g cua B/Yamagata/16/88 va ngugc
lai. Vi dy, doan NP ctua B/Panama/45/90 (ma 1a chiing twong tu B/Yamagata/ 16/88) co
99% giéng voi doan NP ciia B/Yamagata/16/88 va chi ¢6 96% gidng voi doan NP cua
B/Victoria/2/87.

Khi virut cim B tai sép xép cua sang ché bao gdm doan virut khung chinh tur
chiing tuong ty B/Victoria/2/87, cac doan virut c6 thé ma hoa protein co cac trinh ty
sau dy. PA protein ¢6 thé c6 it nhdt 97% gibng véi, it nhét 98%, it nhdt 99% gidng voi
hodic 100% gibng véi trinh ty cia SEQ ID NO: 1. PB1 protein c6 thé co it nhit 97%
gidng voi, it nhit 98%, it nhit 99% gidng vai hodc 100% gidng véi trinh tu ctia SEQ ID
NO: 2. PB2 protein ¢6 thé c6 it nhit 97%, it nhét 98%, it nhét 99% hodc 100% gidng
véi trinh ty ctia SEQ ID NO: 3. NP protein ¢0 thé c6 it nht 97% gibng voi, it nhét
98%, it nhat 99% gibng voi hodc 100% gidng voi trinh tu cua SEQ ID NO: 4. M,
protein cé thé ¢6 it nht 97% gibng véi, it nhét 98%, it nhat 99% giéng voi hoac 100%
giéng voi trinh ty ciia SEQ ID NO: 5. M, protein co thd ¢o it nhit 97% gidng voi, it
nhat 98%, it nhit 99% gibng véi hoic 100% gidng véi trinh ty cia SEQ ID NO:6. NS,
proteincé thé c6 it nhat 97% gidng voi, it nhét 98%, it nhit 99% gidng voi hodc 100%
gibng voi trinh ty cia SEQ ID NO: 7. NS; protein ¢0 thé c6 it nhat 97% gidng voi, it
nhat 98%, it nhit 99% giéng véi hodc 100% gibng véi trinh tw cua SEQ ID NO: 8.
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Theo mdt s6 phuong an, virut cim B tai sap xép cling c0 thé bao gdm tht ca trong sb
cac doan khung chinh nay.

Khi virut cim B tai sép xép chia sang ché bao gdm doan virut khung chinh tur
chung tuong ty B/Yamagata/16/88, doan virut c6 thé ma hoa protein ¢o cac trinh ty sau
day. PA protein c thd c6 it nhit 97% gidng véi, it nhat 98%, it nhét 99% giéng voi
hodc 100% gibng véi trinh ty cia SEQ ID NO: 20. PB1 protein c6 thé c6 it nhit 97%
gibng véi, it nhét 98%, it nhit 99% giong vi hodc 100% giéng voi trinh ty ctia SEQ ID
NO: 21. PB2 protein cé thé c6 it nhit 97%, it nhat 98%, it nhét 99% hodc 100% gidng
véi trinh tu ciia SEQ ID NO: 22. NP protein c6 thé ¢6 it nhit 97% gibng voi, it nhét
98%, it nht 99% gibng véi hodic 100% gibng voi trinh ty cia SEQ ID NO: 23. Mi
protein 6 thé c6 it nhét 97% gidng v4i, it nhat 98%, it nhit 99% gidng véi hodc 100%
gibng véi trinh ty cia SEQ ID NO: 24. M protein ¢6 thé ¢6 it nhat 97% giéng voi, it
nhét 98%, it nhit 99% giéng v&i hoic 100% gidng voi trinh ty cua SEQ ID NO: 25.
NS; protein ¢6 thé co it nhat 97% giéng vdi, it nhat 98%, it nhit 99% gidng voi hodc
100% gibng véi trinh ty cia SEQ ID NO: 26. NS; protein ¢o thé c6 it nhat 97% gidng
v&i, it nht 98%, it nhit 99% gidng voi hogc 100% gibng voi trinh ty cua SEQ ID NO:
27.

Sang ché co thé dugc thyc tidn voi cac chung cho ¢6 doan virut ma co it nhét
khoang 70%, it nhAt khoang 75%, it nhét khoang 80%.it nhit khoang 85%, it nhét
khoang 90%, it nhit khoang 95% hodc it nhét khoang 99%, hogc 100% gidng vai trinh
tir cia SEQ ID NO tir 11 dén 16 hodc tir 30 dén 35. Do sy thoai hoa ma di truyén, nén
¢6 thé ¢ cling polypeptit duge mé hoa boi vai axit nucleic voi cac trinh ty khac nhau.
Vi du, cac trinh tr axit nucleic cua SEQ ID NO: 40 va 41 chi c6 73% giéng nhau thdm
chi chang ma hoa cung protein virut. Do 6, sang ché cb thé duogc thuc tién voi cac
doan virut ma ma hoa cung polypeptit nhu cac trinh tu cia SEQ ID NO tur 11 dén 16
hozc tir 30 dén 35.

Noéi chung, virut cum tai sip xép s chi chira mot trong sb6 mdi doan khung
chinh. Vi dy, khi virut cim bao gdm doan NP tir B/Brisbane/60/08, no sé khong o cung
thoi gian bao gdm doan NP tir chung cum khac.

Theo mdt sb phuong an, virut cim B tai sip xép cla sang ché 6 thé bao gdm tat
ca cac doan khung chinh tir cing chung cho cum B. Theo cach khac, c6 thé bao gbém
cac doan khung chinh tir nhidu hon mot chung cho ciim, vi du tur hai, ba, bén hodc nim
chung cho. Khi virut cim B tai sép xép bao gdm cac doan khung chinh tur hai hodc ba
chung cho, mdi chung cho co thé tao ra nhiéu hon mot trong s cac doan khung chinh
clia virut cim B tai sip xép, nhung mot hodc hai trong s6 cac chung nay cling chi co thé
tao ra doan khung chinh don 1¢. Puoc uu tién rang it nhAt mot trong s cac doan khung
chinh 13 tir chung tuong ty B/Yamagata/16/88 nhu cac tAc gia sang ché da phat hién ra
ring cc virut cim tai sép xép sinh truong tt trong mdi truong nudi cdy té bao. Chung
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twong tuy B/Yamagata/16/88 dwgc wu tién trong ban md ta coa sang ché Ia
B/Panama/45/90. No6i chung, virut cim B tai sip xép ¢o thé khong bao gdm nhiéu hon
sau doan khung chinh. Do do, vi du, néu mot trong sd cac chung cho tao ra nim trong
sé céc doan virut, virut cim B tai sép xép chi ¢6 thé bao gdm céc doan khung chinh tu
téng sb hai chung virut khac nhau (vi dy, hai chung cho hodc mdt chung cho va mot
chung vacxin).

Khi virut cam B tai sip xép bao gdm cac doan khung chinh tur chung cho don le,
virut tai sép xép sé thuong bao gdm cac doan tir chung cho va chung vacxin voi ty 18
bing 1:7, 2:6, 3:5, 4:4, 5:3, 6:2 hodc 7:1. Khi virut tai sép xép bao gdbm cac doan khung
chinh tir hai ching cho, virut tai sap xé&p c6 thé bao gdm cac doan tir chung cho thi
nhét, ching cho thir hai va chung vacxin voi ty 16 bang 1:1:6, 1:2:5, 1:3:4, 1:4:3, 1:5:2,
1:6:1, 2:1:5, 2:2:4, 2:3:3, 2:4:2, 2:5:1, 3:1:4, 3:2:3, 3:3:2, 3:4:1, 4:1:3, 4:2:2, 4:3:1,
5:1:2, 5:2:1 hoac 6:1:1.

Virut cam B tai sip xép chira doan HA tir chung vacxin nhu ma hoa khang
nguyén vacxin chinh cla virut cim va do d6 dén tir ching vacxin. Tét hon la, virut tai
sép xép cua sang ché cling c6 doan NA tu chung vacxin, nhung sang ché ciing bo gdm
céc thé ti sép xép ma bao gdm cac doan HA va NA tir cac chung khac nhau.

Cac ching ma c6 thé dugc st dung nhu chiing vacxin bao gdm cac ching ma
khang voi liéu phap didu tri khang virut (vi du khang voi oseltamivir [12] va/hodc
zanamivir), bao gdbm cac chung khang dich bénh lon [13].

Céc virut tai sép xép ma chira doan NS ma khong ma hoa NS protein chirc ndng
cling ndm trong pham vi clia sang ché. Céc thé dot bién bt hoat NS1 dugc md ta trong
tai liéu tham khao 14. Cac chung virut dot bién NS1 1a thich hgp mdt cach ddc biét aé
tao ra vacxin cim giam sirc song.

Céc bién thé vé trinh ty ADN va axit amin co thé bét ngudn tlr cac dot bién tu
phat ma c6 thé xay ra trong thoi gian di qua clia virut. Cac ching cim bién thé nay
cling co thé duoc stir dung trong sang ché.

Di truyén nguoc

Sang ché 1a thich hgp mdt cach déc biét dé tao ra chung virut cam B tai sip xép
thong qua cac ky thuat di truyén nguoc. Trong cac k§ thudt nay, virut dugc tao ra trong
vat chi nudi cdy bang cach st dung mot hodc nhidu cAu tric bidu hién. (Cac) cdu triic
bidu hién c6 thé ma hoa tAt ca cac doan ma cin thiét dé tao ra virut cim B tai sip xép
cla sang ché.

Di truyén ngugc dbi voi virut ciim co thé dwoc thuc tidn v6i 12 plasmit dé biéu
hién bén protein dugc doi hoi & khoi mao su sao chép va phién ma (PB1, PB2, PA va
NP) va tt ca tém doan h¢ gen virut. Tuy nhién, dé lam gidm s6 lugng cAu tric, nhiéu
cat xét phién ma ARN polymeraza I (48 tbng hop ARN virut) c0 thé dugc bao gém trén
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plasmit don 1& (vi du, céc trinh ty m@ hod 1, 2, 3, 4, 5, 6, 7 hodc tht ca 8 doan ARN virut
cim) va nhiéu viing ma hoa protein véi cac doan khdi ARN polymeraza II trén plasmit
khac (vi du céac trinh ty ma hod 1, 2, 3, 4, 5, 6, 7 hodc 8 lan phién md ARN thong tin
cum) [15]. Cling c6 thé bao gém mot hodc nhidu doan ARN virut cam dudi sy kiém
soat cua doan khéi dbu pol I va m¢t hodc nhiéu ving mé hoé protein cim dudi su kiém
soat cua doan khéi d4u khac, cu thé 1a doan khoi d4u pol II, trén cung plasmit. Tét hon
13, viéc nay dugc thye hién bang cach sir dung céc plasmit dinh huéng kép.

Céc khia canh duoc uu tién ctia phuong phép cia tai liéu tham khao 15 bao gbm:
(a) cac ving ma hod ARN thong tin PB1, PB2, NP va PA trén c4u trac biéu hién don 16;
va (b) tht c4 8 doan ma hod ARN virut trén c4u truc biéu hién don 1¢. Viéc bao gdm cac
doan neuraminidaza (NA) va hemagglutinin (HA) trén mét céu triic biéu hién va sau
doan virut khac trén céu trac bidu hién khac 13 dugc wu tién mdt cach dic biét do méi
~ xuét hién cac chiing virut ciim thudng c6 cac dot bién trrong doan NA va/hodc HA. Do
do, 1oi ich ciia viée c6 cac doan HA va/hodc NA trén ciu trac biéu hién riéng biét 1a ma
chi ¢6 vét truyén bao gdm trinh tr HA va NA cén phai duoc thay thé. Do d6, theo mot
khia canh cda séng ché, cac doan NA va/hoic HA cua chiing vacxin c6 thé duogc bao
gbm trén mot ciu triic biéu hién va cac doan ma hod ARN virut tir (c4c) ching cho cua
sang ché, ngoai trir (cac) doan HA va/hodc NA, 1a dugce bao gém trén cAu tric biéu hién
khac nhau. Do do, séng ché dé xuit cu trac biéu hién bao g6m mdt, hai, ba, bdn, nam
hodc sau doan virut khung chinh ma hoa ARN virut ciia chiing cho ciia séng ché. Céu
tric biéu hién c6 thé khéng bao gém cac doan virut HA va/hoac NA ma tao ra HA
va/hodc NA protein chirc néng.

Céc hé di truyén nguoc da biét bao gdbm viéc biéu hién phan tit ADN ma m3 hod
cac phan tir ARN virut mong mubn (ARN virut) tir cac doan khéi ddu pol I, doan khéi
diu ARN polymeraza vi khudn, doan khéi dau polymeraza thé thuc khuén, v.v. Do
virut cim can phai c6 mit polymeraza virut dé bat ddu chu trinh sdng, cac hé ciing c6
thé ¢6 cac protein ndy, vi du hé con bao gdm cic phan tir ADN ma ma hoa protein
polymeraza virut sao cho su biéu hién cua hai kiéu ADN din dén sy nhém hop cia
virut 14y nhiém hoan chinh. Ciing c6 thé cung cip polymeraza virut nhu protein.

Khi di truyén nguoc duge sir dung dé biéu hién ARN virut ctim, s& c6 rd rang
dbi voi ngudi c6 hidu biét trung binh trong linh vuc nay rang ring viéc tao khoang
trbng chinh x4c cla cac yéu t6 trinh tw v6i viéc tham khéo véi nhau 13 quan trong dé
polymeraza bat dau sao chép. Do d6, quan trong rang phan tit ADN m3 hod ARN virut
duoc dinh vi moOt cach chinh xac gifta doan khéi dau pol I va trinh tu két thuc, nhung
viéc dinh vi nay cling nim trong kha ning cla nhitng nguoi ma lam viéc véi cac hé di
truyén nguoc.

Dé tao ra virut tai to hop, té bao phai biéu hién tit ca cac doan cia hé gen virut
ma can thiét dé 1ap rap virion. ADN duge tao dong thanh céc cAu tric biéu hién cua
sang ché tot hon 13 ¢6 tht ca ARN virut va protein, nhung cling c6 thé sir dung virut hd
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trg dé tao ra mot vai ARN va protein, mic du cac h¢ ma khong st dung virut hd trg 1a
duoc vu tién. Do virut cim 1a virut chia doan, hé gen virut s thuong dugc biéu hién
bang cach st dyng nhiéu hon mét cAu tric biéu hién trong cic phuong phap cla sang
ché. Ty nhién, cling dugc hién thi dé t6 hop mdt hoic nhiéu doan hozc thdm chi tht ca
cac doan cua hé gen virut trén chu triic biéu hién don 1€.

Theo mdt s phuong an, cAu triic biéu hién cling s€ dugc bao gdbm ma din dén su
biéu hién cua protein bd sung trong té bao vat chu. Vi du, c6 thé ¢6 loi @& biéu hién
serin proteaza khong phai virut (vi du trypsm) nhu mot phan cta hé di truyén nguoc.

Céu tric biéu hién

Céac ciu trac biéu hién dugc st dung trong hé théng biéu hién cua sang ché co
thé 13 cac cAu triic bidu hién dinh hudng don nhit hodc dinh huong kép. Khi nhiéu hon
mot gen chuyen transgen dugc st dyng trong cac phuong phap (néu trén cung céu tric
biéu hién hogc khac nhau) co thé sir dung su biéu hién dinh hudng don nhét va/hoic
dinh hudng kép.

Do virut cim cin phai ¢6 protein dé 1ay nhiém, thutorng dugc uu tién dé str dung
céc cAu trac biéu hién dinh hudng kép do viéc nay lam giam tdng sd luong cac chu tric
biéu hién duoc doi hoi boi t& bao vat chi. Do d0, phuong phap cla sang ché co thé st
dung it nhét mot cdu trac bidu hién dinh hudng kép trong d6 gen hodc ADN bd trg
dugc dinh vi gitra doan khoi d4u pol II nguge dong va doan khéi dau pol I xudi dong
khéng phai ndi sinh. Viéc phién ma cua gen hodc ADN bd tro tir doan khoi déu pol 11
tao ra ARN thong tin virut nghia duong dugc day nip ma co thé duoc dich ma thanh
protein, trong khi sy phién ma tir doan khoi dau pol I khong phai ndi sinh tao ra ARN
virut nghia am. CAu tric biéu hién dinh hudng kép co thé 1a vat truyén biéu hién dinh
hudng keép.

Céac chu tric biéu hién dinh hudng kép chira it nhét hai doan khéi ddu ma didu
khién sy biéu hién theo hai huong khac nhau (nghia la tu 5' dén 3' va tur 3' dén 5") tur
cung ciu tric. Hai doan khoi du co thé duoc lién két mot cach chit ché voi cac soi
khac cua cung ADN soi kép. Tét hon 13, mot trong sd cac doan khoi dau 1a doan khoi
dau pol I va it nhit mot trong sb cac doan khoi dAu khac 13 doan khéi dau pol IL. Diéu
nay la hitu ich nhu doan khdi dau pol I ¢o thé duoc sit dung dé biéu hién ARN virut
khong ddy nip trong khi doan khoi dau pol 1T ¢o thé dugc st dung dé phién ma ARN
thong tin ma co thé duoc dich ma tiép theo thanh protein, do do cho phep su biéu hién
ddng thoi cuia ARN va protein tir cung ciu trac. Khi nhiéu hon mot clu tric biéu hién
duoc st dung nim trong hé théng biéu hién, cac doan khéi ddu c6 thé 1 hdn hop gom
cac doan khdi du noi sinh va khong phai ndi sinh.

Céc doan khoi du pol I va pol II dugce st dung trong cac cAu triic biéu hién co
thé 12 ndi sinh d6i v6i sinh vat tir cung b phan loai ma ti d6 thu dugc té bao vat chu.
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Theo cach khéc, cac doan khéi ddu c6 thé thu dugc tir sinh vét trong cac bd phéan loai
khéc nhau so v6i t€ bao vat chi. Thuét ngit “bd” ding dé chi khoang phén loai thong
thuong va cac vi du vé bd 1a bo linh trudng, bd gim nhim, bd an thit, bd thu c6 tai, bd
cé voi, v.v. Con ngudi va tinh tinh 1a trong cuing bg phén loai (b linh truéng), nhung
con ngudi va cho 1a trong cac by khac nhau (bd linh trudéng dbi lai bod cai voi). Vi dy,
doan khéi ddu pol I ciia ngudi c6 thé duge st dung dé bidu hién cac doan virut & té bao
ctia ché (vi du té bao MDCK) [16].

CAu tric bidu hién s& thuong bao gdm trinh ty két thic phién md ARN. Trinh tu
két thuc co6 thé 1a trinh tu két thuc ndi sinh hodc trinh ty két thiic ma khong phai 13 noi
sinh d6i v6i té bao vat chi. Céc trinh tir két thuc thich hop s& 13 rd rang dbi v6i ngudi
c¢6 hiéu biét trung binh trong linh vuc nay va bao gbm, nhung khéng chi gii han 6,
trinh ty két thic phién md ARN polymeraza I, trinh tu két thic phién mi ARN
polymeraza II va ribozym. Hon nita, cic cAu tric biéu hién c6 thé chira mot hodic nhiéu
tin hiéu polyadenyl hoa d6i véi cac ARN thong tin, cu thé 13 & ddu cudi ciia gen ma su
biéu hién ctia n6 duoc kiém soat bai doan khéi dau pol II.

Hé théng biéu hién c6 thé chira it nhét hai, it nhét ba, it nhét bbn, it nhat nam, it
nhit sau, it nhit bay, it nhét tim, it nhét chin, it nhit muoi, it nhdt mudi mot hodc it
nhit mudi hai cAu tric biéu hién.

CAu triac biéu hién c6 thé 13 vat truyén, nhu plasmit hodc céu triic bd sung khéc.
Céc vat truyén nay sé thuong bao gém it nhit mot ngudn gde sao chép vi khuén va/hozic
sinh vt nhan chuin. Hon nita, vit truyén ¢ thé bao gém chét danh déu c6 thé chon loc
ma cho phép su lya chon & t bao nhan so va/hodc nhan chudn. Céc vi du vé chit danh
d4u c6 thé chon loc 13 gen tao ra sirc khang véi chét khang sinh, nhu ampixilin hodc
kanamyxin. V4t truyén con c6 thé bao gdm mot hodc nhidu vi tri da tao dong dé tao
thuén tién cho viéc tao dong trinh tuy ADN.

Theo cach khac, cAu tric bidu hién c6 thé 1a cAu tric biéu hién tuyén tinh. Céac
cAu trac bidu hién tuyén tinh nay s& thudng khong chira trinh t khuéch dai va/hoic lya
chon b4t ky. Tuy nhién, cac cdu tric tuyén tinh bao gbm céc trinh ty khuéch dai
va/hodc lya chon ciing nam trong pham vi cla séng ché. Tai liéu tham khao 17 md ta
cac cAu triic biéu hién tuyén tinh riéng r& d6i véi mdi doan virut. Cling c6 thé bao gém
nhiéu hon mot, vi du hai, ba, bdn, nim hoidc sdu doan virut trén ciing cAu trac biéu hién
tuyén tinh. Hé ndy di dugc mo ta, vi du, trong tai liéu tham khao 18. Ciing ¢ thé sir
dung hé théng biéu hién ma trong d6 mot vai cac doan virut (vi du doan HA va/hodc
NA) dugc ma hoé trén cAu trac tuyén tinh va cac doan virut (vi du cidc doan khung
chinh) con lai dwoc ma hod trén cu triic khong tuyén tinh, nhu vat truyén, plasmit hodc
cAu trac bd sung khéc.

Céc chu trac biéu hién c6 thé duoc tao ra bang cach sir dung cdc phuong phép da
dugc biét dén trong linh vuc nay. Cac phuong phép nay duge md ta, vi du, trong tai li¢u
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tham khao 19. Khi céu trac biéu hién 14 cu tric biéu hién tuyén tinh, c6 thé xuét hién
né truée khi dua vao trong t& bao vat chii bang viéc ding vi tri enzym gii han don.
Theo cach khac, c6 thé cit bé cAu tric biéu hién ra khoéi vét truyén bang cach sir dung it
nhét hai vj tri enzym giéi han. Hon nita, c6 thé thu dugc ciu trac biéu hién tuyén tinh
bang cach khuéch dai né bang cach sir dung k§ thuét khuéch dai axit nucleic (vi du
bang PCR).

Céc céu tric bidu hién dwoc sir dung trong cac hé nay cia sang ché co thé 1a cac
chu trac biéu hién khong phai vi khuén. Didu nay c6 nghia ring ciu trac c6 thé diéu
khién su biéu hién & té bao chan chuén chtra doan ARN virut dugc ma hoa trong do,
nhung khéng bao gdm céc thanh phin ma s& dwoc doi hoi dé nhan gidng chu tric & vi
khuén. Do d6, ciu truc s& khong bao gdm ngudn gbc sao chép vi khuén (ori), va thuong
s& khong bao gdm gen danh diu lya chon vi khuén (vi du, gen danh ddu khang chét
khéng sinh). Céc cAu trtic biéu hién ndy dugc md ta trong tai li€u tham khao 20.

Céc cAu tric biéu hién c6 thé dugc tao ra béng viéc téng hop hoa hoc. Céu tric
biéu hién c6 thé dugce tao ra theo cach toan bd bﬁng téng hop hoda hoc hodc riéng phén.
Céac phuong phap thich hop dé tao ra ciu tric biéu hién bang viéc tdng hop hoa hoc
dugc md ta, vi du, trong tai liéu tham khéo 20.

Chu tric bidu hién cia sang ché c6 thé dugc dua vao trong té bao vat chi bing
cach str dung k¥ thuét bt ky da duoc biét dén trong linh vuc nay. Vi du, ciu tric bidu
~hién c6 thé dugc dua vao trong té bao vét chii bing cach ding viéc ban dién, DEAE-
dextran, két tiia canxi phosphat, liposom, vi tiém hodc bin vi hat. (Cac) cdu trac biéu
hién c6 thé dugc dua vao trong ciing loai t& bao ma tiép theo dugc st dung dé nhan
gidng virut cam B tai sip xép. Theo cach khéc, té bao ma trong d6 cdu triic biéu hién
duge dua vao va té bao duge sit dung dé nhén gidng virut cim B tai sip xép c6 thé 1a
khac nhau. Theo mot sé phwong 4n, té bao khéng dugc l1ay nhidm cia cing loai té bao
hodc céc loai t& bao khac nhau c6 thé dugce bd sung vao té bao vat cha sau khi lay
truyén té bao vat chil vé6i (céc) cdu truc biéu hién, nhu duge mo ta trong tai liéu tham
khéo 21.

Tdi sdp xép thong thuong

Theo truyén théng, virut cam dugc tai sip xép bang cach ddng lay nhidm vt chii
nudi cdy, thudng 12 trimg, véi ching cho va ching vacxin. Virut téi sip xép duge chon
bang cach bd sung khang thé c6 tinh dic hiéu dbi voi HA va/hoic NA protein cla
ching cho dé chon virut tai sip xép ma chira HA vi/hodc NA pfotein cta chiing vacxin.
Trong vai 14n di cta diéu tri ndy, mot dudng c6 thé chon ddi véi virut tai sdp xép sinh
tredng nhanh chira cic doan HA va/hodc NA cua ching vacxin.

Virut ciim tai sap xép ciing c6 thé dugc chon bang cach bo sung chat rc ché ma
theo cich wu tién lam giam sy phién ma va/hodc dich méa cia céc doan virut khong co
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mit trong virut cim tai sép xép mong mudn, nhu dugc mo ta trong cong bb don qubc té
so W02011/145081.

Sang ché 1a thich hgp @8 st dung trong cac phuong phap nay. Co thé d& dang
hon d& sir dung chung vacxin tir dong ciim B khac nhau so vdi (cac) chung cho do viéc
nay tao diéu kién thuan loi cho viéc lya chon virut tai sép xép. Tuy nhién, cling co thé
st dung chiing vacxin tir cung dong cim B nhu (cc) chung cho va theo mot s6 khia
canh clia sang ché, viéc nay la dugc wu tién. Trong truong hop nay, cac khang thé hoic
chét trc ché vai tinh dic higu vu tién d6i voi HA va/hodc NA protein cua (cac) chung
cho nén 1a sén co.

Vat chi nudi cdy

Vit chu nubi chy dé sir dyung trong sang ché, c6 thé 1a t& bao nhan chuln bit ky
ma co thé tao ra virut quan tdm. Thong thuong, sang ché s& st dung dong té bao mic
du, vi du, t& bao nguyén sinh co thé duogc st dung theo cach thay thé. Thong thuong, té
bao sé 1a dong vat co vi hodc chim. Té& bao dd6ng vat co vu thich hop bao gdm, nhung
khéng chi gidi han ¢, chudt ddng, gia suc, linh truong (bao gbm con ngum va khi) va té
bao clia chd. Céc loai té bao khac nhau c6 thé dugc su dung, nhu té bao than, nguyén
bao soi, t& bao vong mach, t& bao ph01 v.v. Cac vi du vé té bao chudt ddng thich hop la
dong té bao cd tén BHK21 hogc HKCC. Cac té& bao cua khi thich hop la vi du té bao
ctia khi xanh chau Phi, nhu té bao than nhu trong dong t& bao Vero [22-24]. Té bao cua
cho thich hop 1a vi du té bao than, nhu trong dong t& bao CLDK va MDCK. Té bao
mam phoi cta chim thich hop, bao gdm dong t& bao Ebx thu dugc tir t€ bao mam ph01
cla ga, EB45, EB14, va EB14-074 [25]. Nguyén bao soi cua phdi ga (CEF) cung c6 thé
duoc st dung.

Céc té bao thich hgp khac nira bao gbm, nhung khong chi gioi han 0: CHO;
293T; BHK; MRC 5; PER.C6 [26]; FRhL2; WI-38; v.v. Cac té bao thich hop la san co
& muc rong rai vi du tr Bo gom glong chuén cia My (ATCC) [27], t Coriell Cell
Rep051tor1es [28], hodc tu Ngan hang t& bao chau Au (ECACC). Vi dy, ATCC cung cap
chc té bao Vero khac nhau dudi s danh muc CCL 81, CCL 81.2, CRL 1586 va CRL-
1587, va cung cap t& bio MDCK duéi s6 danh muc CCL 34. PER.C6 1a san co tu
ECACC dudi sb luu trit 96022940.

Té bao duoc uu tién dé st dung trong sang ché 1a t& bao MDCK [29-31], thu
duoc tir thin ché Madin Darby. Té bao MDCK ban dau 1a sin c6 tt ATCC nhu CCL
34. Puoc uu tién rang cac dan xuét cia t& bao MDCK la dugce st dung. Cac dan xuét
nay dugc md ta, vi du, trong tai liéu tham khao 29 ma boc 10 té bao MDCK ma dugc
lam thich Gng d8 sinh trudng trong moi truong nudi cay huyén phu (‘MDCK 33016’
hodc “33016-PF’, duoc luu trir 1a DSM ACC 2219). Hon nira, tai li¢u tham khao 32 bdc
16 t& bao thu duge tt MDCK ma sinh truong trong huyén phu trong mdi truong nudi
ciy khong chira huyét thanh (‘B-702°, dugc lwu trir 13 FERM BP-7449). Theo mot s6

-16-



25764

phuong 4an, dong té bao MDCK duoc sir dung c6 thé 13 c6 xu huéng sinh khéi u. Ciing
c6 thé dugc hinh dung dé sir dung té bao MDCK khéng sinh khéi u. Vi du, tai liéu tham
khao 33 boc 19 té bao MDCK khong sinh khdi u, bao gdm ‘MDCK-S’ (ATCC PTA-
6500), ‘MDCK-SF101° (ATCC PTA-6501), ‘MDCK-SF102° (ATCC PTA-6502) va
‘MDCK-SF103’ (ATCC PTA-6503). Tai liéu tham khao 34 boc 16 t& bao MDCK véi
tinh nhay & mic cao véi sy 1dy nhiém, bao gdm t& bao ‘MDCK.5F1° (ATCC CRL
12042).

C6 thé sir dung hdn hop gdm nhiéu hon mét loai té bao dé thuc tién cac phuong
phap ctia sang ché. Tuy nhién, dugc wu tién ring cic phuong phép cia sang ché dugc
thuc tién véi loai té bao don 1€, vi du véi té bao don dong. Tét hon 13, té bao dugc st
dung trong cac phuong phap ctia sang ché 1a tir dong té€ bao don 1¢. Hon nita, ciing dong
té bao co6 thé duge sir dung dé tai sip xép virut va dé nhan gidng tiép theo bit ky cua
virut.

T6t hon 13, té bao duogc nuoi céy v6i sy khong c6 mit cia huyét thanh, dé tranh
ngudn 1ay nhiém chung. Cac méi trudng khong chira huyét thanh khac nhau d6i véi
moi trudng nudi cdy t& bao nhan chuén 1 da dugc biét dén @i véi chuyén gia trong
linh vuc nay (vi dy, mdi truong Iscove, moi truong siéu CHO (BioWhittaker), EX-
CELL (JRH Biosciences)). Hon nita, mdi truong khéng chira protein c6 thé duoc sir
dung (vi du PF-CHO (JRH Biosciences)). Mit khéc, té bao dé sao chép ciing c6 thé
dugc nudi cdy trong méi trudng chira huyét thanh thong thuong (vi du mdi trudong
MEM hoic DMEM véi tir 0,5% dén 10% huyét thanh bao thai bo).

Té bao c6 thé 12 trong mdi trudng nudi cdy dinh bam hodc trong huyén phi.

Virut cim B t4i sip xép ctia sang ché ciing c6 thé dugc nhan gidng bang cach sir
dung tring 1am vat chi nudi ciy. Phuong phép tiéu chuén hién nay dé sinh trudng virut
cim dé tao vacxin sir dung tring ga két phdi, v6i virut duge tinh ché tir ham hrong
tring (dich 16ng thi niéu). Ciing c6 thé cho virut di qua trimg va tiép theo nhan gidng
virut trong méi truong nubi cy té bao va nguoc lai.

Tao ra virut

Theo mot phuong 4n, sang ché @& xuét phuong phép tao ra virut cim bao gdm
cac bude (a) lay nhidm vat chii nudi cdy voi virut tai sip xép cua sang ché; (b) nudi ciy
vét cha tir bude (a) dé tao ra virut; va tuy ¥ (c) tinh ché virut dugce tao ra & budc (b).

Vat cha nudi cdy & budc (b) c6 thé 1a té bao (nhu dugc mo ta trén ddy) hodc
trimg ga két phoi. Khi té bao dwoc str dung 1am vat chii nudi cdy trong khia canh nay
clia sang ché, da biét dwoc ring cac didu kién nudi cdy t& bao (vi du nhiét do, mat do té
bao, gia tri 46 pH, v.v) 1a sin c¢6 trong khoang rong ddi twong dbi v6i dong té bao va
virut duoc ding va c6 thé dugc 1am thich tng véi céc doi héi 4p dung. Do d6, cac
thong tin sau ddy chi don thuén 14 c4c nguyén tic. ‘
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Tt hon 13, t& bao duoc nudi cdy trong mdi truong khong chira huyét thanh hosc
khong chira protein.

Su nhén 1én ciia té bao co6 thé duge thue hién theo cac phuong phap da duoc biét
dén d6i véi ngudi c6 hidu biét trung binh trong linh vire nay. Vi du, t& bao c6 thé dugc
nudi cdy trong hé tran ngép bang cich st dung phuong phap mang thong thudong tuong
tu ly tdm hoédc loc. Hon nira, t€ bao c6 thé dwgce nhén 1én gép bdi theo sang ché trong hé
mé tAng trude khi tiém. Trong ban md ta sang ché, hé nudi cdy dwoc ding dé chi he mé
tang trong do6 té bao dugc nudi ciy ban diu trong hé mé va loai hét chét dinh dudng
(hoic mdt phan chét dinh dudng) trong méi truong 1a dugc bu bang viée nap c¢b kiém
soat chit dinh dudng dugce cd diac. Co thé c6 1gi dé diéu chinh do pH clia moéi trudong
trong thoi gian nhan 1én gp bodi clia té bao trude khi tiém dén gia tri nim trong khoang
tir 46 pH=6,6 dén d6 pH=7,8 va dic biét 14 gia tri nim trong khoang tir 6 pH=7,2 dén do
pH=7,3. T6t hon 13, viéc nudi cdy t& bao xay ra & nhiét d6 ndm trong khoang tir 30 dén
40°C. Khi viéc nudi ciy té bao lay nhidm (budc b), té bao tét hon 13 dugc nudi ciy &
nhiét d6 nim trong khoang tir 30°C dén 36°C hoic ndm trong khoang tir 32°C dén 34°C
hodc & 33°C. Viée nay 1a duge uu tién mot cach dic biét, do né da duge thé hién ring
viéc 1 té bao lay nhiém trong khoang nhiét d6 nay din dén viéc tao ra virut ma din dén
hiéu qua dwogc cai thién khi dugc bao ché thanh vacxin [35].

Ap suét riéng phén oxy c6 thé dugc didu chinh trong thoi gian nubi ciy trude khi
tiém tot hon 13 & gia tri ndm trong khoang tir 25% dén 95% va dic biét 1a & gia tri ndm
trong khoéng tir 35% dén 60%. Cac gia tri d6i v6i ap suit riéng phan oxy dugc néu trong
ban mo6 ta cia sang ché duoc dua vao sur bdo hoa ctia khong khi. Su 14y nhiém cua té bao
xay ra & mat do té bao tét hon 13 khoang tir 8 dén 25x10° té bao/mL trong hé mé hoic tbt
hon 14 khoang tir 5 dén 20x10° t& bao/mL trong hé tran ngap. Té bao c¢6 thé duoc lay
nhiém véi lidu virut (gia tri MOIL, "tinh gdp bdi 14y nhidm"; twong vmg véi sb lugng don
vi virut/té bao & thoi gian 14y nhidm) nidm trong khoang tir 10 dén 10, t6t hon 12 nim
trong khoang tir 0,0001 dén 0,5.

Virut c6 thé dugc sinh trudng trén té bao trong mdi truong nudi ciy dinh bam hozc
trong huyén phi.. Méi truong nudi vi chit mang c6 thé duogc st dung. Theo mdt sb
phuong 4n, t& bao c6 thé dugc 1am thich Gmg dé sinh truéng trong huyén ph.

Céc phuong phap theo sang ché ciing bao gdm viéc thu hoach va tach virut hoic
protein dugc tao ra béi chung. Trong qué trinh tach virut hodc protein, t& bio dugc tach
ra khoi moi trudng nudi cdy bang cac phuong phap tiéu chuin trong tu viée tach, loc
hoic siéu loc. Sau d6, virut hodc protein dugce cd déc theo cac phuong phap da duoc biét
dén mot cach diy du dbi véi nguoi co hidu biét trung binh trong linh vuc nay, twong tu ly
tam gradient, loc, két tinh, séc ky, v.v va sau d6 tinh ché. Ciing c6 thé dugc vu tién theo
sang ché ma virut dwoc 1am bét hoat trong qua trinh hoic sau khi tinh ché. Sy bat hoat
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virut c6 thé xay ra, vi du, bing B-propiolacton hoac formaldehyt & diém bét ky trong
quy trinh tinh ché.

Vacxin

Vacxin (t6t hon 1a d6i v6i virut cam) thuong duge dya trén virut sbéng hoic trén
virut bt hoat. Vacxin bét hoat co thé dugc dya trén toan bd virion, virion ‘tach’ hodc
trén khang nguyén bé mit dugc tinh ché. Cac khang nguyén cling co thé dugc thé hién
& dang virosom. Sang ché co thé duoc st dung dé san xult bét ky trong sb cac loai
vacxin nay nhung vacxin bét hoat 1a dugc uu tién.

Khi virut bat hoat duge sit dung, vacxin co thé bao gém toan bd virion, virion
tach hosic khang nguyén bé mit dwoc tinh ché (d6i voéi bénh cim, bao gbm
hemagglutinin va thong thuong, cung bao gdm neuraminidaza). Cac phuong tién hoa
hoc dé 1am bt hoat virut bao gbm viéc xu ly bang lwong hiru higu cila mot hodc nhiéu
chit sau diy: chit tdy rira, formaldehyt, p-propiolacton, xanh metylen, psoralen,
carboxyfulleren (C60), etylamin nhi phan, axetyl etylenimin, hodc td hop clia chung.
Céc phuong phap khong phai hoa hoc vé su bt hoat virut 1a da duoc biét dén trong linh
vuc ndy, nhu vi dy anh sang tia cye tim hodc burc xa gama.

Virion ¢6 thé duoc thu hoach tir dich 10ng chira virut, vi du dich tai niéu hodc
dich ndi nudi ciy té bao, bing céc phuong phap khac nhau. Vi dy, quy trinh tinh ché c6
thé bao gdém viéc ly tAm ving bang cach st dung dung dich sucroza gradient tuyén tinh
ma bao gdm chét tdy rira d8 pha v virion. Sau do, khang nguyén c6 thé duge tinh ché,
sau khi pha loang tuy y, bang viéc loc ap luc.

Céc virion tach thu dugc bang viéc xur ly virion dugc tinh ché bing chét tay rira
(vi du etyl ete, polysorbat 80, deoxycholat, tri-N-butyl phosphat, Triton X-100, Triton
N101, xetyltrimetylamoni bromua, Tergitol NP9, v.v) dé tao ra dugc phém subvirion,
bao gdm quy trinh tach ‘Tween-ete’. Cac phuong phép tach virut cam, vi du la da dugc
biét dén trong linh vuc nay vi du xem tai liéu tham khao 36-41, v.v. Viéc tach virut
thuong duoc thuc hién bang cach pha v& hodc phan doan toan bo virut, néu lay nhiém
ho#c khong 14y nhiém véi viéc pha vo ndng d6 cua chét tach. Viéc pha v din dén su
hoa tan hoan toan hodc riéng phan cla protein virut, lam thay dbi tinh nguyén ven cua
virut. Chét tach duoc wu tién 1a chit hoat dong bé mit khong ion va ion (vi dy cation) vi
du alkylglycosit, alkylthioglycosit, axyl duong, sulphobetain, betain,
polyoxyetylenalkylete, N,N-dialkyl-Glucamit, Hecameg, alkylphenoxy-
polyetoxyetanol, NP9, cac hop chit amoni béc bdn, sarcosyl, CTAB (xetyltrimetyl
amoni bromua), tri-N-butyl phosphat, Cetavlon, cac mubi myristyltrimetylamoni,
lipofectin, lipofectamin va DOT-MA, octyl- hodc nonylphenoxypolyoxyetanol (vi du
chit hoat dong bé mat Triton, nhu Triton X-100 hoic Triton NI101),
polyoxyetylensorbitan este (chat hoat dong bé mit Tween), polyoxyetylen ete,
polyoxyetylen este, v.v. Mot quy trinh tach hiru ich st dung tac dung lién tiép clia natri
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deoxycholat va formaldehyt va viéc tach co thé xay ra trong qua trinh tinh ché virion
ban dau (V1 du trong dung dich gradient dung luong sucroza). Do d6, quy trinh tach co
thé bao gdm viéc gan vat liéu chira virion (dé loai bd vt liéu khong virion), ndéng dd
cua virion dugc thu hoach (vi du bang cach st dung phuong phap hip phy, nhu sy hép
phu CaHPOy), tach toan b virion tir vat liéu khong virion, tach virion bang cach su
dung chit tich & budc ly tdm gradient dung luong (vi du bang cach s dung sucroza
gradient ma chira chét tach nhu natri deoxycholat) va sau do loc (vi du si€u loc) dé loai
bo vat liéu khong mong mudn. Cac virion tach c6 thé dwoc tao huyén phu lai mdt cach
hitu ich trong dung dich natri clorua ding truong dém natri phosphat. Cac vi du vé
vacxin cim tach 1a cac san pham BEGRIVAC™, FLUARIX™, FLUZONE™ va
FLUSHIELD™,

Vacxin khéng nguyén bé mit virut cim dugc tinh ché bao gdm khang nguyén bé
mit hemagglutinin va théng thuong, cung boa gdm neuraminidaza. Cac quy trinh tao ra
protein nay ¢ dang dugc tinh ché 14 d3 dugc biét dén trong linh vyc nay. Cac sén pham
FLUVIRIN™, AGRIPPAL™ va INFLUVAC™ la vacxin dudi don vi cim.

Dang khac cua khang nguyén bt hoat 1a virosom [42] (hat liposom tuong tu
virut khoéng chira axit nucleic). Virosom c6 thé dugc tao ra bang viéc hoa tan virut
bang chit tdy rira tiép theo loai bo nucleocapsit va hoan nguyen mang chia
glycoprotein virut. Phuong phap khac dé tao ra virosom bao gbm viéc bd sung
glycoprotein mang virut vao luong du phospholipit, dé thu duoc liposom voi protein
virut trong mang cua ching.

Cac phuong phap cia sang ché cling co thé duogc st dung dé tao ra vacxin sbng.
Cac vacxin nay thuong dugc tao ra bang cach tinh ché v1r10n tir dich long chira virion.
Vi dy, dich 1ong co6 thé dwoc gan bang viéc ly tim va lam 0 bn dinh bing chét dém (vi du
chra sucroza, kali phosphat va mononatri glutamat). Céc dang khac nhau cua vacxin
virut cim 1a sén ¢6 (V1 du xem cac chuong 17 va 18 cuia tai liéu tham khao 43). Vacxin
virut cam sdng bao gbm san pharn MedImmune’s FLUMIST™,

Virut ¢6 thé dugc 1am giam doc lyc. Virut co thé nhay voi nhiét do. Virut co thé
duogc lam thich tmg mat. Ba.dAu hiéu nay 1a hiru ich mot cach dac biét khi st dung virut
séng lam khang nguyén.

HA la chit gay mién dich chinh trong vacxin cim bat hoat hién nay va lidu
vacxin duogc ti€u chuin hoa bing viéc tham khao dén ham luong HA, thong thuong
dugc do bang SRID. Théng thuong, vacxin dang ton tai chira khoang 15pg HA/chung,
mic du liéu thép hon co thé duoc st dung vi du d6i voi tré nho hodc trong truong hop
dich bénh hodc khi sir dung chét phu trg. Cac liu phan doan nhu V2 (nghia la 7,5pg
HA/chung), Y va /s da duoc su dung, do co6 lidu cao hon (vi du 3x hodc 9x lidu
[44,45]). Do d6, vacxin ¢6 thé bao gdm khoang tir 0,1 dén 150pg HA/chung cim, tbt
hon 13 khoang tu 0,1 dén 50pg vi du tr 0,1 dén 20pg, t 0,1 dén 15pg, tr 0,1 dén 10pg,
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tr 0,1 dén 7,5pg, tir 0,5 dén Spg, v.v. Cac lidu cu thé bao gbém vi du khoang 45, khoang
30, khoang 15, khoang 10, khoang 7,5, khoang 5, khoang 3,8, khoang 3,75, khoang 1,9,
khoang 1,5, v.v/chung.

Dbi voi vacxin séng, viéc ding lidu duge do bang liéu lay nhiém méi truong
nudi cly méd trung tuyén (TCIDso) t6t hon 1a ham lugng HA va TCIDso ndm trong
khoang tir 106 dén 10® (t6t hon 1a ndm trong khoang tir 1055 dén 107-5)/chung l1a dién
hinh.

Céac chung cim dugc sir dung theo sang ché c6 thé c6 HA tu nhién nhu duoc
phat hién trong virut kiéu hoang dai hodc HA céi bién. Vi du, dd dugc biét dén dé cai
bién HA d& loai bo cac thé quyét dinh (vi du ving bazo cao qua muc xung quanh vi tri
tach HA1/HA2) ma lam cho virut d8 12 mAm bénh & mirc cao trong cac loai chim. Viéc
st dung di truyén ngugc tao thun lgi cho cac cai bién nay. '

Ciing la thich hop dé gay mién dich khang cac chung trong dich bénh, vacxin
clia sang ché 13 hitu ich mdt cach ddc biét d gay mién dich khang lai cac chung dich
bénh hoiic dich bénh mot cach tiém &n. Sang ché 1a thich hop @& dung vacxin cho ngudi
cling nhu ddng vat khong phai nguoi.

Vacxin clia sing ché co thé bao gdm (cac) khang nguyén tur mot hodc nhiéu (vi
dul, 2,3, 4hodc nhiéu) chiing virut cim, bao gbm viru cam A va/hogc virut cum B voi
didu kién ring it nhét mot ching cim la chung cum thi sép xép clia sang ché. Vacxin
trong d6 hai khang nguyén la tu chiing cim tai sip xép cua sang ché cling dugc hinh
dung. Khi vacxin bao gdm nhidu hon mdt chung cam, cac ching khac nhau thuong
duge sinh trudng mot cach riéng biét va duge tron 14n sau khi virut da duge thu hoach
va khang nguyén da dugc tao ra. Do do, quy trinh cta sang ché co thé bao gbm budc
tron khang nguyén tur nhidu hon mot chung cim. Vacxin hoa tri ba la thong thuong, bao
gdm cac khang nguyén tir hai chung virut cim va mot ching virut cim B. Vacxin hoa
tri bdn 13 cling hiru ich [46], bao gdm cac khang nguyén tir hai chung virut cum A va
hai chung virut cim B (t5t hon 14 hai ching cim B cta cac dong khac nhau) hodc ba
ching virut cim A va mdt chung virut cim B. Khi vacxin ciim bao gdm khang nguyén
t& nhiéu hon mdt chung cim B, mot hodc nhidu trong s6 chung co thé thu dugc tir virut
ctim B tai sép xép cua sang ché.

Vacxin cta sang ché 1a dugc dung. Thong thuong, chiing bao gdbm cac thanh
phdn ngoai khang nguyén vi du ching thudng bao gdm mot hodc nhiéu chit mang dung
trong duoc pham va/hodc ta duge. Nhu dugc md ta dudi day, chit phy trg ciing co thé
dugc bao gdm. Phin mo ta chi tiét cia cac thanh phin ndy 1a sén co trong tai lidu tham
khao 47.
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Thong thuong, vacxin sé 1a ¢ dang trong nudc. Tuy nhién, mot vai vacxin c6 thé
1a & dang kho, vi du & dang chat ran c6 thé tiém hodc dugc phim dugc lam kho hodc
duoc polyme hoa trén miéng dip.

Vacxin c¢6 thé bao gdm chét bao quan nhu thiomersal hodc 2-phenoxyetanol.
Tuy nhién, dugc vu tién la vacxin sé hiu nhu khong chira (nghia la it hon Spg/ml) vét
liéu thuy ngan vi du khong chira thiomersal [40,48]. Vacxin khong chira la dugc wu tién
hon. a-tocopherol suxinat co thé dugc bao gdm theo cach thay thé dbi voi cac hop chat
thuy ngéan [40]. Vacxin khong chira chit bao quan 13 duge wu tién mot cach dic biét.

P4 kidm soét tinh truong, dugc wu tién dé bao gdm mudi sinh 1y, nhu mudi natri.
Natri clorua (NaCl) 1a duge wu tién, ma co thé c6 m3t nim trong khoang tur 1 dén
20mg/ml. Cac mubi khac ma co thé c6 mit bao gdm kali clorua, kali dihydro phosphat,
dinatri phosphat dehydrat, magie clorua, canxi clorua, v.v.

Théng thuong, vacxin s& co néng do6 osmol/lit ndm trong khoang tu
200mOsm/kg dén 400mOsm/kg, tbt hon 13 ndm trong khoang tir 240 dén 360mOsm/kg,
va s& tdt hon nita 1a nim trong khoang tir 290 dén 310mOsm/kg. Tuy nhién, ndng do
osmol/lit da dugc bao cao trude day khong co tac dong dén chimg dau do viéc dung
vacxin gay ra [49], nhung bang cach duy tri ndng do osmol/lit trong khoang nay la
duogc uu tién. '

Vacxin c6 thé bao gébm mot hodc nhidu chét dém. Cac chit dém thong thuong
bao gém: chét dém phosphat; chit dém Tris; chit dém borat; chit dém suxinat; chét
dém histidin (cu th& 13 voi chit bd trg nhdom hydroxit); hodc chét dém xitrat. Cac chét
dém s& thudng dugc bao gdom trong khoang tir 5 dén 20mM.

Théng thuong, 4o pH cua vacxin ndm trong khoang tir 5,0 dén 8,1 va thong
thuong 1a ndm trong khoang tw 6,0 dén 8,0 vi du tir 6,5 dén 7,5 ho#c khoang tur 7,0 dén
7,8. Do d6, quy trinh cua sang ché ¢6 thé bao gdm budc diéu chinh d6 pH cua vacxin
khdi trudc khi bao goi.

Vacxin t6t hon 1 vo tring. Vacxin tét hon 1a khong chura chit gy st vi dy chira
<1 EU (don vi ndi déc t6, phép do tiéu chuln)/liéu va t6t hon 1 <0,1 EU/lidu. Vacxin
tdt hon 1a khong chura gluten.

Vacxin clia sang ché c6 thé bao gdm chét tay rira vi du chét hoat dong bé mit
polyoxyetylensorbitan este (da dugc biét dén 1a ‘Tweens’), octoxynol (nhu octoxynol-9
(Triton X-100) hodc t-octylphenoxypolyetoxyetanol), xetyltrimetyl amoni bromua
(‘CTAB”), hodc natri deoxycholat, cu thé 13 vacxin tach hodc vacxin khang nguyén bé
mit. Chét thy rira co thé c6 mit chi voi lugng tao vét. Do d6, vacxin c6 thé bao gdbm
nhé hon 1mg/ml cia mdi trong s octoxynol-10 va polysorbat 80. Cac thanh phin gbc
khac voi lugng tao vét cd thé 13 thubc khang sinh (vi du neomycin, kanamycin,

polymyxin B).
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Vacxin c6 thé bao gbm vit liu d& gay mién dich don 1¢ hodc co thé bao gbém vt
liéu cho da gay mién dich (nghia la ‘kit da lidu’). Viéc bao gdm chit bao quan la dwgc
wu tién trong cach bd tri da lidu. Theo cach khac (hodc ngoai ra) d& bao gdm chit bao
quan trong vacxin da lidu, vacxin ¢ thé dwoc chira trong vat chira c6 bd thich ing v6
trung dé loai bo vat liéu.

Thong thuong, vacxin cim duge dung voi thé tich liéu bang khoang 0,5ml, mic
du ntra lidu (nghia la khoang 0,25ml) c6 thé duoc dung cho tré nho.

Vacxin va kit tét hon 13 dugc huru trit & khoang tir 2°C dén 8°C. Ching c6 thé
khong duoc dong lanh. Ly twdng la, chung nén duoc duy tri tranh anh sang truc tiép.

ADN té bao vt chi

Khi virut duge phan 1ap va/hodc dugc sinh truong trén dong té bao, sé 1a thuc
tién tiéu chuin dé giam thiéu lugng ADN dong t& bao gdc trong vacxin cudi cung, dé
giam thiéu hoat tinh gy bénh ung thu tiém tang bat ky cua ADN.

Do db, vacxin cua sang ché tot hon la chira it hon 10ng (t6t hon 1a it hon Ing, va
t6t hon nita 13 it hon 100pg) ADN té bao vat chil gbc, mic du luong tao vét cia ADN té
bao vat cha ¢6 thé 1a 6 mit.

Puogc wu tién ring chiéu dai trung binh cua ADN t& bao vat chu gbc bat ky 1a
nhé hon 500bp vi du nhé hon 400bp, nho hon 300bp, nho hon 200bp, nho hon 100bp,
V.V.

ADN lay nhiém c0 thé dugc loai bo trong qua trinh nhan gibng vacxin bang cach
st dung cac quy trinh tinh ché tiéu chudn vi du séc ky, v.v. Viéc loai bd ADN té€ bao vat
chi gbc co thé duge ting cuong bang viéc xu ly nucleaza vi du bang cach st dung
DNaza. Phuong phap thudn tién dé 1am giam sy 18y nhiém ADN té bao vat chu la dugc
boc 16 trong cac tai lidu tham khao 50 va 51, bao gdm viéc xit 1y hai bude, thi nhét
bing cach st dung DNaza (vi du Benzonaza), ma c6 thé dugc sir dung trong qua trinh
sinh trudng viru va sau do chét tiy rira cation (v du CTAB), ma co thé dugc sir dung
trong qua trinh pha v& virion. Viée xur ly bang chét alkyl hoa, nhu B-propiolacton, ciing
¢6 thé dugc st dung dé loai b6 ADN t& bao vat chu va thuan li 1a cling co thé duoc sur
dung @& 1am bét hoat virion [52].

Chdt b6 tro

C6 loi 13, vacxin cua sang ché co thé bao gdm chit bd trg, ma co thé co chirc
ning lam ting cudng cac dap ung mién dich (thé dich va/hodc t& bao) duoc goi ra & ddi
tuong ma nhén vacxin. Céc cht bd tro duoc wu tién bao gdm nhil twong dau trong
nuée. Cac chit bd trg khac nhau 1a da duge biét dén va ching thuong bao gdm it nhat
mot chit dau va it nhét mot chat hoat dong b3 mat, voi (cac) du va (cac) chét hoat
dong bé mat la co thé thodi bién sinh hoc (c6 thé chuyén hoa) va c6 thé twong thich sinh
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hoc. Cac giot nhé diu trong nhil twong thuong c6 duong kinh nho hon Spm va ly tuong
14 ¢6 dudng kinh dudi micron, véi kich ¢& nho nay dat dugce voi tAng vi hoa 1ong dé tao
thanh nhii trong dn dinh. Giot nhé ¢ kich ¢ nho hon 220nm la duge uu tién do ching
6 thé duge cho vao loc vo trung.

Nhii trong c6 thé bao gdm diu nhu cac diu tir nguon dong vét (nhu ca) hodc
thuc vat. Cac ngudn d6i v6i dAu thuc vét bao gdm qua hach, hat gidng va hat. Dau lac,
dAu dau nanh, diu dira va diu oliu, hdu hét 1a sén c6 phd bién, vi dy 1y 1am minh hoa
14 dAu qua hach. Dau Jojoba ¢ thé duoc st dung vi du thu dugce tir ddu jojoba. Déu hat
giéng bao gdm dau rum, diu hat bong, dau hat huong duong, diu hat virng va tuong tu.
Trong nhom hat nay, dAu ngd 14 sin c6 nhét, nhung diu cua hat ngli coc khac loa mi,
yén mach, lda mach den, lla gao, teff, laa mi lai Iia mach den va tuwong ty cling co thé
duge st dung. Este cua axit béo co tr 6 dén 10 cacbon cua glyxerol va 1,2-propandiol,
trong khi khong xut hién ty nhién trong diu hat gidng, co thé duoc tao ra bing viée
thuy phan, tach va este hoa cac vét liéu thich hop bit ddu tir qua hach va dau hat gibng.
Chét béo va dau tur sita dong vat co va 1a co thé chuyén hoa va do d6 co thé duge st
dung trong thyc tién cla sang ché. Cac quy trinh tach, tinh ché, xa phong hoa va cac
phuong phap khac can thiét d¢ thu duge dAu tinh khiét tir cac ngudn dong vét la da
duge biét dén trong linh vuc nay. Hau hét ca chira ddu c6 thé chuyén hoa ma co thé
duoc thu gom mot cach d& dang. Vi du, dAu gan c4 tuyét, dau gan ca mép va déu 13y tur
m& c4 voi nhu c4 nha tAng minh hoa vai déu ca ma c6 thé duoc st dung trong ban mo ta
nay. Nhiéu diu mach nhanh dugc tbng hop vé mit sinh hoa hoc trong cac don vi
isopren 5 cacbon va thuong duge dung & chi terpenoit. Dau gan ca map chira terpenoit
khong no mach manh da duoc biét dén 1a squalen, 2,6,10,15,19,23-hexametyl-
2.,6,10,14,18,22-tetracosahexaen, ma dugc uu tién mot cach dic biét trong ban md ta
ndy. Squalan, chét twong tu bio hoa véi squalen, cling 1a dau dugc uu tién. Déu ¢4, bao
gbm squalen va squalan, la s&n co tir cac ngudn thuong mai hodc co thé thu duoc bing
chc phuong phép di duge biét dén trong linh vuc nay. Dau duoc uu tién khac 1a a-
tocopherol (xem dudi day).

Hdn hop gdm cac diu cd thé dugce st dung.

Céc chét hoat dong bé mit co thé duoc phan loai theo ‘HLB’ clia chiing (chi sb
can bang wa nudc/ua lipit). Cac chét hoat dong bé mit dugc uu tién cla sang ché co
HLB it nhat 10, t5t hon 13 it nhét 15, va tt hon nita 1a it nhat 16. Sang ché c6 thé dugce
str dung véi cac chét hoat dong bé mit bao gdm, nhung khong chi gi6i han &: chét hoat
dong bé mit polyoxyetylensorbitan este (thuong dugc dung dé chi 1a Tweens), dic biét
1a polysorbat 20 va polysorbat 80; cac copolyme cua etylen oxit (EO), propylen oxit
(PO), va/hodc butylen oxit (BO), dugc ban dudi tén thuong mai DOWFAX™, nhu cac
copolyme khéi EO/PO mach thing; octoxynol, ma co thé thay dbi trong nhiéu nhém
etoxy(oxy-1,2-etandiyl)  lap lai, véi octoxynol-9  (Triton X-100, hodc

-24-



25764

t-octylphenoxypolyetoxyetanol) la co sy quan tdm dac biét;
(octylphenoxy)polyetoxyetanol ~ (IGEPAL CA-630/NP-40); phospholipit nhu
phosphatidylcholin (lecithin); nonylphenoletoxylat, nhu day Tergito]™ NP; este béo
polyoxyetylen thu dugc tir rugu laurylic, xetylic, stearylic va oleylic (da duoc biét dén
12 chét hoat dong bé mit Brij), nhu trietylenglycolmonolauryl ete (Brij 30); va sorbitan
este (thuong dugc biét dn 13 SPAN), nhu sorbitantrioleat (Span 85) va
sorbitanmonolaurat. Cac chit hoat dong bé mat khong ion la duge wu tién. Céc chét
hoat dong bé mit dugc uu tién d bao gdm trong nhil twong la Tween 80
(polyoxyetylensorbitanmonooleat), Span 85 (sorbitantrioleat), lecithin va Triton X-100.

H®n hop gdm céc chit hoat dong bé mit co thé dwoc st dung vi du hdn hop
Tween  80/Span  85. TS hop cua polyoxyetylensorbitan  este nhu
polyoxyetylensorbitanmonooleat (Tween 80) va  octoxynol  nhu  t-
octylphenoxypolyetoxyetanol (Triton X-100) la ciing thich hop. T hop hitu ich khac
bao gdm laureth 9 cong voi polyoxyetylensorbitan este va/ho#c octoxynol.

Luong dugc uu tién cua cac chit hoat dong bé mit (% trong lugng) la:
polyoxyetylensorbitan este (nhu Tween 80) tu 0,01 dén 1%, cu thé 1a khoang 0,1%;
octyl- hodc nonylphenoxypolyoxyetanol (nhu Triton X-100, hodc cac chit hoat dong bé
mit khac trong day Triton) tr 0,001 dén 0,1%, cu thé 13 tr 0,005 dén 0,02%;
polyoxyetylen ete (nhur laureth 9) tir 0,1 dén 20%, t6t hon 1a tr 0,1 dén 10% va cu thé 13
tr 0,1 d&n 1% hodc khoang 0,5%.

Khi vacxin chira virut tach, duoc wu tién rdng n6 chira chit hoat dong bé mit tu
do trong pha trong nudc. Diéu nay la co loi do chit hoat dong bé mat ty do o thé tao ra
‘tac dung tach’ dbi voi khang nguyén, nhd d6 pha vo cac virion khong tach bét ky
va/hoic khéi két tu virion ma theo cach khéc, c6 thé co mit. Diéu nay co thé cai thién
tinh an toan cla vacxin virut tach [53].

Céac nhil twong duge uu tién co kich co giot nho trung binh <lpm vi du <750nm,
<500nm, <400nm, <300nm, <250nm, <220nm, <200nm, hodc nho hon. Kich c& giot
nhd nay c6 thé dat dwoc mot cach thuan loi bing cac k¥ thuat nhu vi hoa long.

Céc chét bd tro nhil trong dau trong nuéc dic hidu hitu ich véi sang ché bao
gdm, nhung khong chi giéi han o

e nhil twong dudi micron cua squalen, Tween 80, va Span 85. Ché phim nhil twong
theo thé tich ¢6 thé bing khoang 5% squalen, khoang 0,5% polysorbat 80 va
khoang 0,5% Span 85. Theo thudt ngir trong luong, ty 1& nay tré nén 4,3%
squalen, 0,5% polysorbat 80 va 0,48% Span 85. Chét bd trg nay di dugc biét dén
13 ‘MF59’ [54-56], nhu dugc md ta chi tiét hon trong chuwong 10 cua tai liéu tham
khao 57 va chuong 12 clia tai li¢u tham khao 58. C6 loi 1a, nhii twong MF59 bao
gdm céc ion xitrat vi du 10mM chit dém natri xitrat.
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e nhil tvong bao gdm squalen, tocopherol, va polysorbat 80. Nhii twong co thé bao
gdm nudc mudi dém phosphat. Cac nhi tuong nay c6 thé co theo thé tich tir 2 dén
10% squalen, tir 2 dén 10% tocopherol va tr 0,3 dén 3% polysorbat 80, va ty 1¢
trong lugng cua squalen:tocopherol t6t hon 13 <1 (vi du 0,90) do viéc nay co thé
tao ra nhil trong 6n dinh hon. Squalen va polysorbat 80 c6 thé c6 mat v6i ty 18 thé
tich bing khoang 5:2 hodc 6 ty 1¢ trong luong khoang 11:5. Do do, ba thanh phan
(squalen, tocopherol, polysorbat 80) co th8 c6 mit o ty 1€ trong luong
1068:1186:485 hodc khoang 55:61:25. Mot nhu twong (‘AS03) co thé dugc tao
thanh bing cach hoa tan Tween 80 trong PBS dé thu dugc 2% dung dich, sau do
tron 90ml dung dich nay v6i hon hop gdm (5g DL a tocopherol va Sml squalen),
sau d6 vi hoa 1ong hdn hop nay. Nhil trong thu duge ¢o thé c6 giot nho dau dudi
micron vi du véi duong kinh trung binh nam trong khoang tir 100 dén 250nm, tét
hon 13 khoang 180nm. Nhii twong cling c6 thé bao gbm monophosphoryl lipit A
duoc 3-de-O-axyl hoa (3d MPL). Nhil twong hiru ich khac thudc loai nay c6 thé
bao gdm, theo liéu cua con ngudi, tr 0,5 dén 10mg squalen, tu 0,5 dén 11mg
tocopherol, va tur 0,1 dén 4mg polysorbat 80 [59] vi du véi ty 1¢ dugc md ta trén
day.

e nhil twong chita squalen, tocopherol, va chét ty ria Triton (vi du Triton X-100).
Nhil trong cling c6 thé bao gdm 3d-MPL (xem dudi déy). Nhil tuong c6 thé chira
chit dém phosphat.

e nhil twong bao gdm polysorbat (vi du polysorbat 80), chit tdy rira Triton (vi du
Triton X-100) va tocopherol (vi du o-tocopherol suxinat). Nhil twong c6 thé bao
gdm ba thanh phén nay & ty 1& khéi lugng bing khoang 75:11:10 (vi du 750pg/ml
polysorbat 80, 110pg/ml Triton X-100 va 100pg/ml a-tocopherol suxinat) va ndng
d nay sé bao gdm sy gop phin bt ky cua cac thanh phan tir khang nguyén. Nhu
twong ciing c6 thé bao gdm squalen. Nhil twrong cling ¢6 thé bao gébm 3d-MPL
(xem dudi ddy). Pha trong nudc co thé chira chit dém phosphat.

e nhil twong chira squalan, polysorbat 80 va poloxamer 401 (“Pluronic™ L1217).
Nhii tuong c6 thé duge bao ché trong nudc mubi dém phosphat, 40 pH=7,4. Nhu
twong nay 1 ta dugc dang long phin phdi hiru ich d6i v&i muramyl dipeptit va da
duoc str dung véi threonyl-MDP trong chét bd trg “SAF-1” [60] (tu 0,05 dén 1%
Thr-MDP, 5% squalan, 2,5% Pluronic L121 va 0,2% polysorbat 80). Clng 6 thé
duoc st dung ma khong can Thr-MDP, nhu trong chit bd trg “AF” [61] (5%
squalan, 1,25% Pluronic L121 va 0,2% polysorbat 80). Su vi hoa long 1a dugc vu
tién.

e nhil twong bao gdm squalen, dung moéi trong nudce, chat hoat dong bé mit khong
jon wa nudc polyoxyetylen alkyl ete (vi du polyoxyetylen (12) cetostearyl ete) va
chit hoat dong bé mit khong ion ky nude (vi du asorbitan este hodc mannit este,
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nhu sorbitanmonoleat hoic ‘Span 80’). Nhil twong t6t hon 13 c6 thé nghich dao
nhiét va/hodc c6 it nhit 90% giot dau (theo thé tich) véi kich ¢& nho hon 200nm
[62]. Nhil tuong ciing co thé bao gdm mot hodc nhidu trong sb: alditol; chét bao
vé cryo (vi du duong, nhu dodexylmaltosit va/hodc sucroza); va/hodc
alkylpolyglycosit. Nhil twong ¢6 thé bao gdbm chét cht van TLR4 [63]. Nhu twong
6 thé dugc 1am kho lanh.

nhil twong chita squalen, poloxamer 105 va Abil-Care [64]. Nong d0 cubi clng
(trong lugng) cua cac thanh phin ndy trong vacxin chira chit bd tro bang 5%
squalen, 4% poloxamer 105 (pluronicpolyol) va 2% Abil-Care 85 (Bis-PEG/PPG-
16/16 PEG/PPG-16/16 dimethicon; caprylic/capric triglyxerit).

nhil twong c6 tir 0,5 dén 50% dau, tix 0,1 dén 10% phospholipit va tir 0,05 dén 5%
chét hoat dong bé mat khong ion. Nhu duge md ta trong tai liéu tham khao 65, cac
thanh  phan  phospholipit ~dugc uu tien la  phosphatidylcholin,
phosphatidyletanolamin, phosphatidylserin, phosphatidylinositol,
phosphatidylglyxerol, axit phosphatidic, sphingomyelin va cardiolipin. Kich co
giot nhd dudi micron 1a €6 19i.

nhil twong diu trong nuéc dudi don vi chira dau khong thé chuyén hoa (nhw dau
khoang nhe) va it nhit mot chét hoat dong bé mit (nhu lecithin, Tween 80 hodc
Span 80). Cac chét phu gia co thé dugc bao gdm, nhu QuilAsaponin, cholesterol,
thé tiép hop saponin-lipophil (nhu GPI-0100, dugc md ta trong tai liéu tham khao
66, dugc tao ra bing viéc thém amin béo vao desacylsaponin qua nhom carboxyl
cua axit glucuronic), dimethyidioctadexylamoni ~ bromua va/hodac N,N-
dioctadexyl-N,N-bis (2-hydroxyetyl)propandiamin.

nhii twong trong do saponin (vi du QuilA hozc QS21) va sterol (vi du cholesterol)
dugc két hop nhu mixen xoén [67].

rugu béo duge etoxyl hoa wa lipit khong ion va chét hoat dong bé mit va nudc
khong ion (vi du rugu béo duge etoxyl hoé va/hodc copolyme khdi polyoxyetylen-
polyoxypropylen) [68].

nhii twong bao gdm diu khoang, rugu béo dugc etoxyl ho4 wa nudc khong ion va
chét hoat dong bé mit ua lipit khong ion (vi du ragu béo dugc etoxyl hoa va/hodc .
copolyme khdi polyoxyetylen—polyoxypropylen) [68].

Theo mét sb phuong an, nhil twong o thé duoc tron voi khang nguyén theo cac

tuy v, tai thoi gian phan phdi va do do chét bd trg va khang nguyén co thé dugc duy tri
theo cach riéng biét trong vacxin bao goi hodc dugc phan bb, sdn co bi voi dugc phim
cudi cung tai thoi gian sir dung. Theo cac phuong an khac, nhil twong dugc tron voi
khang nguyén trong qua trinh san xudt va do d6 duogc phim dugc bao goi ¢ dang bd
sung chét bd trg dang long. Thong thudng, khang nguyén 1a ¢ dang trong nudc, sao cho
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vacxin duoc tao ra theo cach cubi cung bing cach tron hai chét 1ong. Ty 1& thé tich cia
hai chét 1ong @& tron co thé thay dbi (vi du khoang tur 5:1 dén 1:5) nhung thuong bang
khoang 1:1. Khi ndng dd cua cac thanh phén dugc dua ra trong phan mb ta trén déy cua
nhil twong dic hiéu, cac ndng d6 nay la thong thuong dbi v6i duge phdm khong dugce
pha loang va ndng @9 sau khi tron voi dung dich khang nguyén do do sé giam.

Bao goi vacxin

Vit chira thich hop d6i voi vacxin cla sang ché (hogc cac thanh phén ta kit) bao
gdm 1o nho, 6ng thubc tiém (v du 6ng tiém dung mot 14n), phun mili, v.v. Cac vat chira
nay s€ la vo trung.

Khi dugc phdm/thanh phan duge dinh vi trong lo nhd, lo nho t8t hon 1a duoc san
xuit bang thuy tinh hodc vat ligu déo. Lo nho tbt hon 1a dugc vo trung trude khi dugc
phédm dugc b sung vao. Dé tranh cac vAn @ véi nguoi bénh nhay nhya mu, lo nho tdt
hon 13 dugce bit kin bing nip khong chita nhya mu va sy khong ¢6 mit clia nhya mi
trong tit ca cac vat liéu bao goi la duge uvu tién. Lo nhé c6 thé bao gdbm 1iéu vacxin don
1é hodc co thé bao gom nhidu hon mét liéu (lo nho ‘da 1iéu’) vi du 10 liéu. Lo nho duoc
wru tién duoc san xudt bing thuy tinh khoéng mau. Lo nho co thé c6 nép ma cho phép
loai bo vo trung ham luong ctia no, cu thé 1a ddi véi lo nho da lidu.

Khi thanh phan dugc bao goi vao trong 6ng tiém, éng tiém co thé co kim dugc
gin vao. Néu kim khong dugc gén vao, kim riéng 1€ c6 thé duogc cung cip voi éng tiem
dé 14p rap va sir dung. Kim nay co thé dugc boc mang. Cac kim an toan 1a dugce vu tién.
Céc kim linso 23-gauge, 1 inso 25-gauge va 5/8 inso 25-gauge la thong thuong. Ong
tiém c6 thé dugc tao ra v6i nhan hang hoa boc dugc ma trén d6 day sb, mua cim va
ngay hét han cta ham lugng co thé duoc in, dé tao thuan loi cho viéc ghi chép. Pittong
trong 6ng tiém tdt hon 1a co nap dé ngan ngura p1ttoong khong bi loai bo mét cach t1nh
co trong qua trinh hit vao. Ong tiém co thé cd niip cao su nhya mu va/hodc p1ttong Ong
tiém dung mot 14n chira lidu vacxin don I¢€. Thong thuong, éng tiém s& co nép dinh aé
bit kin dinh trude khi gin kim va nép dinh t6t hon 13 dugc san xuét bang cao su butyl.
Néu bng tiém va kim duge dong g6i theo cach riéng biét thi kim tbt hon 1a dugc lap vao
tAm bao vé cao su butyl. Ong tiém duoc uvu tién 1a bng tiém dugc ban trén thi truong
dudi tén thuong mai “Tip-Lok™™.

Vat chira co thé dugc ban trén thj truong @8 thé hién thé tich nra lidu vi du dé
tao thuén 1¢i cho viéc phan phdi cho tré nho. Vi du, éng tiém chtra lidu 0,5ml co thé 6
nhan hang hoa thé hién thé tich 0,25ml.

Khi vat chita bang thuy tinh (vi du bng tiém hodc lo nho) duge sut dung, thi dugc
wu tién dé st dung vt chira duge san xuét bang thuy tinh borosilicat tbt hon 1a tr thuy
tinh thuy tinh voi natri carbonat.
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Kit hodc vacxin c6 thé dugc bao gdi (vi du trong cing hop) voi t in bao gdm
chc chi tiét v& vacxin vi du cac chi din dé ding, céc chi tiét déi voi khang nguyén nim
trong vacxin, v.v. Cc chi dan ciing o thd chita cac canh bao vi du dé gilt dung dich
chita adrenalin sin c6 trong trudng hop phan fmg qua man sau khi dung vacxin, v.v.

Phurong phdp diéu tri va dung vacxin

Sang ché @& xuét vacxin dugc san xuét theo sang ché. Cac vacxin nay 1a thich
hop dé dung cho con nguoi hodc dbi twong 1a dong vat khong phai con nguoi, nhu lon
hodc chim va sang ché d& xudt phuong phap lam ting sy dap Ung mién dich & dbi
twong, bao gdm budc cho déi twong ding vacxin cua sang ché. Sang ché ciing d& xuét
vacxin cia sang ché dé st dung lam thubc va dé xuét viéc sir dung vacxin cua sang ché
@& san xuét thubc dé 1am ting dap tmg mién dich & d6i tugng.

Dép g mién dich dugc ting boi cac phuong phap nay va viéc sir dung s€
thuong bao gdm dap tmg khang thé, tot hon 1a dép ing khang thé bao vé. Cac phuong
phap danh gia cac dap tmg khang thé, 1am trung hoa kha ning va sy bao v¢ sau khi
dung vacxin virut cim la da dugc biét dén trong linh vuc nay. Céc nghién ciu cua con
ngudi da thé hién rdng cac do chuén khang thé khang hemagglutinin clia virut cim cua
ngudi c6 tuong quan voi viéc bao vé (hemagglutin hoa méu huyét thanh-d chuén e
ché bing khoang tir 30 dén 40 thu dwoc sy bao vé khoang 50% khong bi lay nhidm boi
virut twong ddng) [69]. Cac dap mg khang thé thudng dugc do bing sy uc ché
hemagglutin hoa, vi trung hoa, bing viéc khuéch tan mién dich hudng tdm don le
(SRID), va/hodc bang sy tiéu mau huong tam don 1é (SRH). Cac ky thuét thir nghiém
nay la da duoc biét dén trong linh vyc nay.

Vacxin cta sang ché ¢ thé dugc dung theo cac cach khac nhau. Puong giy
mi2n dich duge wu tién nhét 1a bing viéc tiém trong co (vi du vao trong canh tay hodc
chan), nhung cac duong s&n ¢6 khac bao gdm tiém dudi da, trong mii [70-72], duong
miéng [73], trong da [74,75], qua da[76], v.v.

Céc vacxin duoc tao ra theo sang ché ¢6 thé duoc st dung dé diéu tri cho tré nho
va nguoi 16n. Hién nay, vacxin cum dugc gidi thiéu dé sr dung trong viéc gy mién
dich & khoa nhi va nguoi 16n, tir 6 thang tudi. Do d6, dbi twong 1a con ngudi cd thé 1a
nhé hon 1 tudi, tir 1 dén 5 tudi, tir 5 dén 15 tudi, tir 15 dén 55 tudi hodc it nhét 55 tudi.
Céac dbi twong dugc uu tién dé nhan vacxin la nguoi 10n tudi (vi du >50 tudi, >60 tudi
va tt hon 13 >65 tudi), nhé tudi (vi du <5 tudi), cac doi tuong nhdp vién, nguoi chim
s6c stre khoé, nhan vién dich vu vil trang va quan doi, phu nit mang thai, dm man tinh,
cac dbi tugng suy giam mién dich, cac dbi twong va dung hop chét khang virut (vi du
hop chét oseltamivir hodc zanamivir; xem dudi day) trong 7 ngay trudc khi nhén
vacxin, ngudi co di Umg voi tring va ngudi di du lich nude ngoai. Tuy nhién, vacxin la
khong chi thich hop dbi v6i cac nhom ndy, va co thé dugce sir dung thong thuong hon
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trong quan thé. Pbi véi cac chung dich bénh, viéc dung cho tht ca cac nhom tudi 1a
duoc uu tién.

Vacxin dugc wu tién cta sang ché thoa man 1, 2 hodc 3 trong s cac tidu chuin
CPMP dbi v6i hidu qua. O nguoi 16n (tr 18 dén 60 tudi), cac tiéu chudn nay la: (1)
>70% bao vé huyét thanh; (2) >40% chuyén hoa huyét thanh; va/hodc (3) GMT gia
tang >2,5 1an. O nguoi 1on tudi (>60 tudi), cac tieu chudn nay 1a: (1) >60% bao vé
huyét thanh; (2) >30% chuyén hoa huyét thanh; va/hodc (3) GMT gia tang 22 1an. Céc
tiéu chudn nay dya vao cac nghién ciru danh dAu m& v6i it nhét 50 nguoi bénh.

Viée didu tri c6 thé 13 véi ché 6 liu don hoge ché d6 da liu. Pa liu cd thé
duoc su dung trong ché 36 gay mién dich so cap va/hodc trong ché d6 gay mién dich
lidu cao hon. Trong ché do da liéu, cac lidu khac nhau c6 thé dugc dung theo cung
dudng hoic cac duong khac nhau vi du lidu cao chu yéu ngoai duong tiéu hod va mang
nhdy, lidu cao chii yéu mang nhly va ngoai duong tiéu hoa, v.v. Viéc dung nhiéu hon
mot lidu (thudng 13 hai lidu) Ia hitu ich mdt cach d3c biét & nguoi bénh nguyén thé vé
mit mién dich vi du db6i v&i nguoi ma chua bao gid nhén vacxin cum trudc day hodc
dung vacxin khang kiéu phu HA méi (nhu trong dot dich bénh). Thong thuong, da liéu
s& dugc dung it nhét 1 tudn riéng biét (vi du khoang 2 tuan, khoang 3 tudn, khoang 4
tudn, khoang 6 tuan, khoang 8 tudn, khoang 10 tudn, khoang 12 tuan, khoang 16 tuan,
V.V).

Céac vacxin dugc tao ra theo sang ché co thé duoc dung cho nguoi bénh hau nhu
lac nhu (v du trong cung cudc hoi chén y hoc hodc sy kham bénh ddi voi cac chuyén
gia chim soc sitc khoé hogc trung tdm ding vacxin) cac vacxin khac vi du hau nhu
cung lac nhu vacxin s0i, vacxin quai bi, v4 xin rubela, vacxin MMR, vacxin thuy dau,
vacxin MMRYV, vacxin bach hau, vacxin udn van, vacxin ho ga, vacxin DTP, vacxin
typ b H.influenzae tiép hop, viém tuy xam bét hoat, vacxin virut viém gan B, vacxin
tiép hop mang ndo cAu (nhu vacxin A-C-W135-Y hoa tri bbdn), vacxin virut hdn bao ho
hép, vacxin tiép hop phé cau khuan, v.v. Viéc dung hiu nhu ddng théi 1a vacxin phé
ciu khuin va/hodc vacxin mang nao cAu 14 hitu ich mot cach dic biét & nhimng nguoi
bénh 16n tudi.

Tuong tu, cAc vacxin clia sang ché ¢o thé duoc ding cho ngudi bénh hau nhu
cung lic nhu (v du trong cing cude hoi chén y hoc hodc sy tham kham cta chuyén gia
cham soc sirc khoé) hop chit khang virut va cu thé 13 hoat chét khang virut khang virut
cim (Vi du oseltamivir va/hodc zanamivir). Chét khéang virut nay bao gdm cac chit uc
ché neuraminidaza, nhu axit (3R,4R,5 S)-4-axetylamino-5-amino-3(1-etylpropoxy)—1-
xyclohexen-1-carboxylic hodc axit 5-(axetylamino)—4-[(aminoiminometyl)-amino]-2,6-
anhydro-3,4,5-trideoxy-D-glyxero-D-galactonon—Z-enonic, bao gom cac este cua no (vi
du etyl este) va cac mubi clia nd (vi du mudi phosphat). Chét khang virut dugc uu tién
la axit (3R,4R,58)-4-axetylamino-35 -amino-3(1-etylpropoxy)-1-xyclohexen-1-
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carboxylic, etyl este, phosphat (1:1), cling da dugc biét dén 1a oseltamivir phosphat
(TAMIFLU™),

M ta téng thé

Thuét nglr “viéc bao gom” bao gdm “viéc ké ca” cung nhu “gdm ¢6” vi du duoc
phim “bao gdm” X ¢6 thé chi gdm c6 X hodc co thé bao gdm chét bd sung vidu X+ Y.

Tir “hau nhu” khéng loai trir “hoan toan” vi du dugc pham ma “hau nhu khong”
chira Y va c6 thé 1a hoan toan khong chira Y. Néu cén, tir “hdu nhu” c6 thé duoc bo qua
khoi dinh nghia cla sang ché.

Thut ngit “khoang” d& cap dén gia tri theo sd x la tuy ¥ va c6 nghia la, vi duy,
x+10%.

Tru phi c6 chi dinh khac mot cach rd rang, quy trinh bao gbdm bude tron hai
hodc nhiéu thanh phén khong doi hoi thir ty trdn bat ky. Do do, cac thanh phan ¢ thé
duoc tron theo thir tu bét ky. Khi c6 ba thanh phan thi hai thanh phén ¢6 thé duoc t6
hop v&i nhau va sau do t6 hop nay co thé duoc td hop véi thanh phan thit ba, v.v.

Céac budc khac nhau ciia phuong phap co thé dugc thuc hién cung luc hodc o
thoi gian khac nhau, trong cung vi tri dia 1y hodc cac vi tri dia ly khac nhau, vi du cac
qubc gia va theo cung nguoi hodc cac nguoi khac nhau hodc tb chirc.

Khi vat liéu dong vat (va cu thé 1a bo) dugc st dung trong nudi cy té bao,
chung co thé thu dugc tir cac ngudn ma khong méc bénh bio xop (TSE) va cu thé 13
khong mic bénh bo dién (BSE). Toém lai, dugc vu tién dé nuoi cly té bao trong téng sb
khong c6 mit cua cac vét liéu thu duge tu dong vat.

Khi hop chit duge dung cho co thé nhu 12 mot phan cua dugc pham thi theo
cach khac hop chit co thé dugc thay thé bing tién duge chét thich hop.

Tham khao dén ty 1& phén trim trinh tu gidng nhau giira hai trinh tyu axit amin co
nghia ring, khi duoc cin thing hang, ty 1& phan trdm d6 cua axit amin 1a giéng nhau khi
so sanh hai trinh tu. Su cén thing hang nay va ty 1¢ phén trim tuong ddng hoic su
gidng nhau v& trinh tu c6 thé dugc xac dinh bing cach st dung chuong trinh phan mém
di duoc biét dén trong linh vuc nay, vi du cac chuong trinh dugc mo ta trong phan
7.7.18 cua tai liéu tham khao 77. Sy can thing hang dugc wu tién dugce xéc dinh bing
thuét toan tim kiém tinh twong ddng Smith-Waterman bang cach st dung viéc tim kiém
khe afin v6i phan m¢ khe bat lgi 12 va mo rong khe bt loi 2, ma trAin BLOSUM 62.
Thuét toan tim khiém tinh twong ddng Smith-Waterman la dugc mo ta trong tai liu
tham khao 78.

Tham khao dén ty 1& phan tram trinh tu gidng nhau giira hai trinh ty axit nucleic
c6 nghia la, khi dugc can thing hang, ty 18 phén trdim do cua bazo 1a gidng nhau khi so
sanh hai trinh ty. Sy can thing hang nay va ty 1¢ phén trim tuong ddng hodc gidng
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nhau c6 thé dugc xac dinh bang cach st dung chuong trinh phin mém da dugc biét dén
trong linh vyc ndy, vi du cac chuong trinh dwgc md ta trong phan 7.7.18 cua tai liéu
tham khao 77. Chuong trinh can thing hang duoc wu tién la GCG Gap (Genetics
Computer Group, Wisconsin, Suite Version 10.1), tbt hon 1a bing cach st dung cac
tham s& mic dinh, ma 13 nhu sau: khe ho = 3; khe mo rong = 1.

Vi du thwe hién sang ché
Phét trién cdc ching cho moi

Pé taora ca chung cho sinh truong & muc cao, cac tac gia sang ché da phat hién
ra rang virut cam B tai sap Xep bao gdm cac doan khung chinh tur B/Brisbane/60/08 va
B/Panama/45/90 sinh trudng t6t mot cach dic bigt trong tru’ng va trong té bao, nhu té
bao MDCK. Dé két thuc viéc nay, virut cim B tai sip xép bao gbm céc doan khung
chinh tir cac virut nay duoc tao ra va virut cim B thu duge dugce sinh truong trong té
bao MDCK. Hiéu suit virut dugc xac dinh bang ELISA (nhu dwgc md ta trong don
qudc t& s6 PCT/IB2012/057235) hodc tho nghiém HA 13 da dugc biét dén trong linh
vuc nay.

Cdc ddc diém sinh trwong cia virut cum B tdi sap xép

Virut cim B t4i sép xép duoc tao ra bang di truyén ngwoc ma chira HA va NA
protein tir ca chung ciim khac nhau va cac doan virut khac nhau tir B/Brisbane/60/08
va/hodc B/Panama/45/90. DPé dbi ching, chung cam B kiéu hoang dai twong tng la
dugc sit dung. Cac virut nay dugce nudi cdy trong tring ga két phoi hodc trong té bao
MDCK. Céc chung cim B sau day la dugc su dung:

Bang 1

Thé quyét dinh

Cac doan khung chinh khac nguyén

combo# [PA PB1 PB2 INP INS M HA INA
1 (WT) Brisbane [Brisbane [Brisbane [Brisbane [Brisbane Brisbane [Brisbane |Brisbane
2 Panama |Brisbane [Brisbane [Brisbane [Brisbane [Brisbane Brisbane [Brisbane
3 Brisbane |[Panama [Brisbane Brisbane [Brisbane [Brisbane [Brisbane [Brisbane
4 Brisbane [Brisbane [Panama |[Brisbane [Brisbane Brisbane Brisbane [Brisbane
5 Brisbane [Brisbane [Brisbane |Panama |Brisbane Brisbané Brisbane [Brisbane
6 Panama |[Panama [Brisbane [Brisbane [Brisbane Brisbane |Brisbane {Brisbane
7 Panama |Brisbane [Panama [Brisbane |Brisbane Brisbane [Brisbane [Brisbane
8 Panama [Brisbane [Brisbane [Panama [Brisbane Brisbane [Brisbane [Brisbane
9 Brisbane [Panama [Panama |[Brisbane [Brisbane Brisbane |Brisbane [Brisbane
10 Brisbane [Panama |Brisbane [Panama |Brisbane Brisbane |Brisbane [Brisbane
11 Brisbane Brisbane [Panama [Panama |Brisbane Brisbane [Brisbane [Brisbane
12 Panama |[Panama |[Panama [Brisbane [Brisbane Brisbane [Brisbane [Brisbane
13 Panama |Panama |Brisbane |Panama |Brisbane Brisbane [Brisbane [Brisbane
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14 Panama |Brisbane [Panama [Panama [Brisbane [Brisbane [Brisbane Brisbane
15 Brisbane [Panama |Panama [Panama |Brisbane Brisbane [Brisbane [Brisbane
16 Panama [Panama |[Panama |[Panama [Brisbane [Brisbane |Brisbane Brisbane
17 Panama |Panama [Panama [Panama [Panama [Panama |Brisbane Brisbane

20 Brisbz Panama

21 Panama

Panama |Panama [Panama [Panama [Panama

Panama |Panama |Panama |[Panama |[Panama
22 Panama Panama |[Panama [Panama [Panama
23 P Panama |Panama [Panama [Panama

24 Panama |Panama |Panama |Panama
25 Panama [Panama [Panama
26 Bri Panama |Panama [Panama
27 Panama Panama [Panama |[Panama
28 Panama || Panama |[Panama |Panama
29 Panama _ Panama [Panama [Panama
30 Panama [Panama [Panama
31 Panama |Panama [Panama
32 [Panama |[Panama |[Panama
33 Panama |[Panama [Panama
34 Panama |[Panama [Panama
35 Brisba risbane |Brisbane [Panama_[Panama

Cac két qua cho biét ring virut tai sp xép #2, #9, #22, #23, #29, #30, #31, #32,
#33, #34 va #35 sinh truong cén bang hozc thdm chi t5t hon trong vat chu nuoi cdy
(xem céc hinh v& Fig.1 va 2) so v&i chung kiéu hoang dai twong ung. Hau hét trong sb
cac ching nay bao gdbm doan NP tu B/Brisbane/60/08 va mot vai (cu thé 1a cac ching
ma sinh trudng 5t nhét) con chira doan PB2 tir B/Brisbane/60/08. T4t ca trong s6 cac
virut nay cting chira cac doan virut tu chiing twong tw B/Victoria/2/87 va chung tuong
tu B/Yamagata/16/88 & ty 1€ 7:1, 6:2, 4:4, 3:4 hodc 1:7.

Cée dic diém sinh trudng cua virut cum B tdi sép xép bao gom cdc dogn khung chinh
tw B/Brisbane/60/08

Pé thir nghiém néu virut cim B tai sip xép cla sang ché ¢o thé duoc sir dung voi
cac doan HA va NA tir cac chiing khac nhau, virut ctm B tai sép xép bao gdm cac doan
HA va NA tir B/Panama/45/90, B/Lee/40 hogc B/F lorida/04/06 va cac doan khung chinh
tir B/Brisbane/60/08 duoc tao ra. Cac virut cim tai sép xép dugce sinh truong trong té bao
MDCK trong 60 gio va hi¢u suit HA duoc xac dinh bang thir nghiém ELISA hodc HA.
Cac dir liéu (xem Fig.3) thé hién ring tAt ca cac virut cim B tai sép xép dugce sinh truong
dén @6 chuin cao hon so voi virut com B kidu hoang dai ma cho biét ring virut cim B tai
sép xép cua sang ché 13 hitu ich dbi v6i nhidu doan HA va NA khac nhau.

Céc ddc diém sinh truong cua virut ciim B tdi sdip xép bao gom cac doan khung chinh lai

-33-



25764

Céc dic diém sinh trudng cua virut cim B tai sip xép bao gdm cac doan khung
chinh coa sang ché cling duogc xac dinh co lién quan dén virut cim B kiéu hoang dai va
BX35 ctm B thi sip xép da biét ma bao gdm cac doan HA, NA, PA, PBL, va NS tu
B/Brisbane/60/08, cac doan PB2 va M tir B/Panama/45/90, va doan NP tu B/Lee/40.
Khung chinh dugc thir nghiém voi HA va NA protein cua B/Brisbane/60/08,
B/Panama/45/90, BX-35 va B/Florida/04/06. Virut ciim tai sép xép dugc sinh truong
trong t& bao MDCK trong 60 gi& va hiéu suat HA dugc xac dinh bing ELISA hoic RP-
HPLC. Cac dit liéu (xem Fig.4) thé hién ring virut cim B tai sép xép bao gdm cac khung
chinh ctia sang ché c6 thé dugc sinh truong dén cac do chudn cao hon so voi kiéu hoang
dai va véi virut cam B tai sép xép bao gdm khung chinh BX35 da biét.

Hiéu suit HA thu dugc voi #34 va #35 con dugc thir nghiém bang cach sir dung
nhidu doan HA va NA khac nhau. Té bao MDCK duoc lay nhiém véi cac virut cim B tai
sip xép nay va virut cim B kiéu hoang dai twong tmg. Cac dir li¢u (xem Fig.5) thé hién
rang tit ca virut cim B tai sép xép bao gdbm khung chinh theo sang ché c6 thé duoc sinh
trudng theo cach cén bang hodc t6t hon so voi ching kiéu hoang dai twong tmg.

Cdc dic diém sinh truong cua virut cum B tdi sdp xép o trimg

Trimg ga két phéi dugc tiém truyén véi liéu 1dy nhiém 280 hodc 2800 (IU) cla (a)
virut cim B tai séip xép thu dugc tir di truyén ngugc bao gdbm tat ca cac doan khung chinh
tir B/Brisbane/60/08 (#35 khung chinh) va cac doan HA va NA tir B/Wisconsin/1/10, (b)
virut cim B t4i sip xép ma bao gdm PB2, cac doan NP va M tir B/Lee/40 va tét ca cac gen
Kkhac tir B/Wisconsin/1/10(BX-41), va (c) chung B/Wisconsin/1/10 kiéu hoang dai. Dich
16ng thi niéu trimg dugc thu hoach 72 gio sau lay nhidm va duoc thir nghiém dbi voi do
chuén HA bing thir nghiém HA hodc su sinh truong cua virut boi thir nghiém hinh thanh
& bénh. Céc dit liéu (xem Fig.6) thé hién rang virut cim B tai sip xép theo sang ché co thé
duoc sinh trudng theo cach can bang hoic tbt hon so voi cac chung d6i chimg.

S& dugc hiéu ring sang ché da dugc md ta chi bang cach vi du va cac cai bién co
thé duoc tao ra trong khi van duy tri ndm trong pham vi va ndi dung cua sang ché.
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TRINH TU
SEQ ID NO: 1 (PA, B/Brisbane/60/08)

MDTFITRNFQTTIIQKAKNTMAEFSEDPELQPAMLFNICVHLEVCYVISDMNFLDEEG
KAYTALEGQGKEQNLRPQYEVIEGMPRTIAWMVQRSLAQEHGIETPKYLADLFDYK
TKRFIEVGITKGLADDYFWKKKEKLGNSMELMIFSYNQDYSLSNES SLDEEGKGRVL
SRLTELQAELSLKNLWQVLIGEEDVEKGIDFKLGQTISRLRDISVPAGFSNFEGMRSYI
DNIDPKGAIERNLARMSPLVSVTPKKLTWEDLRPIGPHIYDHELPEVPYNAFLLMSDE
LGLANMTEGKSKKPKTLAKECLEKYSTLRDQTDPILIMKSEKANENFLWKLWRDCV
NTISNEETSNELQKTNYAKWATGDGLTYQKIMKEVAIDDETMCQEEPKIPNKCRVAA
WVQTEMNLLSTLTSKRALDLPEIGPDIAPVEHVGSERRKYFVNEINYCKASTVMMKY
VLFHTSLLNESNASMGKYKVIPITNRVVNEKGESFDMLYGLAVKGQSHLRGDTDVV
TVVTFEFSSTDPRVDSGKWPKYTVFRIGSLFVSGREKSVYLYCRVNGTNKIQMKWG
MEARRCLLQSMQQMEAIVEQESSIQGYDMTKACFKGDRVNSPKTFSIGTQEGKLVK
GSFGKALRVIFTKCLMHYVFGNAQLEGFSAESRRLLLLIQALKDRKGPWVFDLEGMY
SGIEECISNNPWVIQSVYWFNEWLGFEKEGNKVLESVDEIMDE

SEQ ID NO: 2 (PB1, B/Brisbane/60/08)

MNINPYFLFIDVPVQAAISTTFPYTGVPPYSHGTGTGYTIDTVIRTHEYSNKGKQYISD
VTGCTMVDPTNGPLPEDNEPSAYAQLDCVLEALDRMDEEHPGLFQAAS QNAMEAL
MVTTVDKLTQGRQTFDWTVCRNQPAATALNTTITSFRLNDLNGADKGGLIPFCQDII
DSLDRPEMTFFSVKNIKKKLPAKNRKGFLIKRIPMKVKDKITKVEYIKRALSLNTMTK
DAERGKLKRRAIATAGIQIRGFVLVVENLAKNICENLEQSGLPVGGNEKKAKLSNAV
AKMLSNCPPGGISMTVTGDNTKWNECLNPRIFLAMTERITRDSPVWFRDFCSIAPVLF
SNKIARLGKGFMITSKTKRLKAQIPCPDLFSIPLERYNEETRAKLKKLKPFFNEEGTAS
LSPGMMMGMFNMLSTVLGVAALGIKNIGNKEYLWD GLQSSDDFALFVNAKDEETC
MEGINDFYRTCKLLGVNMSKKKSYCNETGMFEFTSMFYRDGFVSNFAMELPSFGVA
GVNESADMAIGMTIIKNNMINNGMGPATAQTAIQLFIADYRYTYKCHRGDSKVEGK
RMKIIKELWENTKGRDGLLVADGGPNIYNLRNLHIPEIVLKYNLMDPEYKGRLLHPQ
NPFVGHLSIEGIKEADITPAHGPVKKMDYDAVSGTHSWRTKRNRSILNTDQRNMILEE
QCYAKCCNLFEACFNSASYRKPVGQHSMLEAMAHRLRMDARLDYESGRMSKDDFE
KAMAHLGEIGYI

SEQ ID NO: 3 (PB2, B/Brisbane/60/08)

MTLAKIELLKQLLRDNEAKTVLKQTTVDQYNIIRKFNTSRIEKNPSLRMKWAMCSNF
PLALTKGDMANRIPLEYKGIQLKTNAEDIGTKGQMCSIAAVTWWNTYGPIGDTEGFE
RVYESFFLRKMRLDNATWGRITFGPVERVRKRVLLNPLTKEMPPDEASNVIMEILFPK
EAGIPRESTWIHRELIKEKREKLKGTMITPIVLAYMLERELVARRRFLPVAGATSAEFI
EMLHCLQGENWRQIYHPGGNKLTESRSQSMIVACRKIIRRSIVASNPLELAVEIANKT
VIDTEPLKSCLAAIDGGDVACDIIKAALGLKIRQRQRFGRLELKRISGRGFKNDEEILIG
NGTIQKIGIWDGEEEFHVRCGECRGILKKSKMKLEKLLINSAKKEDMRDLIILCMVFS
QDTRMFQGVRGEINFLNRAGQLLSPMYQLQRYFLNRSNDLFDQWGYEESPKASELH
GINESMNASDYTLKGIVVTRNVIDDFS SIETEKVSITKNLSLIKRTGEVIMGANDVSEL
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ESQAQLMITYDTPKMWEMGTTKELVQNTYQWVLKNLVTLKAQFLLGKEDMFQWD
AFEAFESIIPQKMAGQYSGFARAVLKQMRDQEVMKTDQFIKLLPFCFSPPKLRSNGEP
YQFLKLVLKGGGENFIEVRKGSPLFSYNPQTEVLTICGRMMSLKGKIEDEERNRSMG
NAVLAGFLVSGKYDPDLGDFKTIEELEKLKPGEKANILLYQGKPVKVVKRKRYSALS
NDISQGIKRQRMTVESMGWALS

SEQ ID NO: 4 (NP, B/Brisbane/60/08)

MSNMDIDGINTGTIDKTPEEITSGTSGTTRPIIRPATLAPP SNKRTRNPSPERATTSSEDD
VGRKTQKKQTPTEIKKSVYNMVVKLGEFYNQMMVKAGLNDDMERNLIQNAHAVE

RILLAATDDKKTEFQKKKNARDVKEGKEEIDHNKTGGTFYKMVRDDKTIYFSPIRITF
LKEEVKTMYKTTMGSDGFSGLNHIMIGHSQMNDVCFQRSKALKRVGLDPSLISTFAG
STVPRRSGATGVAIKGGGTLVAEAIRFIGRAMADRGLLRDIKAKTAYEKILLNLKNKC
SAPQQKALVDQVIGSRNPGIADIEDLTLLARSMVVVRPSVASKVVLPISIYAKIPQLGF
NVEEYSMVGYEAMALYNMATPVSILRMGDDAKDKSQLFFMSCFGAAYEDLRVLSA
LTGTEFKPRSALKCKGFHVPAKEQVEGMGAALMSIKLQFWAPMTRSGGNEVGGDG

GSGQISCSPVFAVERPIALSKQAVRRMLSMNIEGRDADVKGNLLKMMNDSMAKKTS
GNAFIGKKMFQISDKNKTNPIEIPIKQTIPNFFFGRDTAEDYDDLDY

SEQ ID NO: 5 (M1, B/Brisbane/60/08)

MSLFGDTIAYLLSLTEDGEGKAELAEKLHCWFGGKEFDLDSALEWIKNKRCLTDIQK
ALIGASICFLKPKD QERKRRFITEPLSGMGTTATKKKGLILAERKMRRCVSFHEAF EIA
EGHESSALLYCLMVMYLNPGNYSMQVKLGTLCALCEKQASHSHRAHSRAARS SVPG
VRREMQMVSAMN TAKTMNGMGKGEDVQKLAEELQSNIGVLRSLGASQKNGEGIAK
DVMEVLKQSSMGNSALVKKYL

SEQ ID NO: 6 (M3, B/Brisbane/60/08)

MLEPFQILTICSFILSALHFMAWTIGHLNQIKRGINMKIRIKGPNKETINREVSILRHSYQ
KEIQAKETMKEVLSDNMEVLNDHIIIEGLSAEEIIKMGETVLEIEELH

SEQ ID NO: 7 (NS1, B/Brisbane/60/08)

MANNNMTTTQIEVGP GATNATTNFEAGILECYERLSWQRALDYPGQDRLNRLKRKLE
SRIKTHNKSEPESKRMSLEERKAIGVKMMKVLLFMNPSAGIEGFEPYCMKSSSNSNCT
KYNWTDYPSTPERCLDDIEEEPEDVDGPTEIVLRDMNNKDARQKIKEEVNTQKEGKF
RLTIKRDMRNVLSLRVLVNGTFLKHPNGHKSLSTLHRLNAYDQSGRLVAKLVATDD

LTVEDEEDGHRILNSLFERLNEGHSKPIRAAETAVGVLSQFGQEHRLSPEEGDN

SEQ ID NO: 8 (NS2, B/Brisbane/60/08)

MANNNMTTTQIEWRMKKMAIGSSTHSSSVLMKDIQSQFEQLKLRWESYPNLVKSTD
YHQKRETIRLVTEELYLLSKRIDDNILFHK TVIANSSIADMV VSLSLLETLYEMKDVV
EVYSRQCL

SEQ ID NO: 9 (HA, B/Brisbane/60/08)

MKAIIVLLMVVTSNADRICTGITSSNSPHVVKTATQGEVNVTGVIPLTTTPTKSHFANL
KGTETRGKLCPKCLNCTDLDVALGRPKCTGKIPSARVSILHEVRPVTSGCFPIMHDRT
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KIRQLPNLLRGYEHIRLSTHNVINAENAPGGPYKIGTSGSCPNITNGNGFFATMAWAV
PKNDKNKTATNPLTIEVPYICTEGEDQITVWGFHSDNEAQMAKLYGDSKPQKFTS SA
NGVTTHYVSQIGGFPNQTEDGGLPQSGRIVVDYMVQKS GKTGTITYQRGILLPQKVW
CAS GRSKVIKGSLPLIGEADCLHEKYGGLNKSKPYYTGEHAKAIGNCPIWVKTPLKLA
NGTKYRPPAKLLKERGFFGAIAGFLEGGWEGMIAGWHGYTSHGAHGVAVAADLKS
TQEAINKITKNLNSLSELEVKNLQRLS GAMDELHNEILELDEKVDDLRADTISSQIELA
VLLSNEGIINSEDEHLLALERKLKKMLGPSAVEIGNGCFETKHKCNQTCLDRIAAGTF
DAGEFSLPTFDSLNITAASLNDDGLDNHTILLYYSTAASSLAVTLMIAIFVVYMVSRD
NVSCSICL

SEQ ID NO: 10 (NA, B/Brisbane/60/08)

MLPSTIQTLTLFLTSGGVLLSLYVSASLSYLLYSDILLKFSPTEITAPTMPLDCANASNV
QAVNRSATKGVTLLLPEPEWTYPRLSCPGSTFQKALLISPHRFGETKGNSAPLIIREPFI
ACGPNECKHFALTHYAAQPGGYYNGTRGDRNKLRHLISVKLGKIPTVENSIFHMAA
WSGSACHDGKEWTYIGVDGPDNNALLKVKYGEAYTDTYHSYANKILRTQESACNCI
GGNCYLMITDGSAS'GVSECRFLKIREGRIIKEIFPTGRVKHTEECTCGFASNKTIECACR
DNSYTAKRPFVKLNVETDTAEIRLMCTDTYLDTPRPNDGSITGPCESNGDKGSGGIKG
GFVHQRMESKIGRWYSRTMSKTERMGMGLYVKYDGDPWADSDALAFSGVMVSMK
EPGWYSFGFEIKDKKCDVPCIGIEMVHDGGKETWHSAATAIYCLMGSGQLLWDTVT
GVDMAL

SEQ ID NO: 11 (PA, B/Brisbane/60/08)

AGCAGAAGCGGTGCGTTTGATTTGTCATAATGGATACTTTTATTACAAGAAACTT
CCAGACTACAATAATACAAAAGGCCAAAAACACAATGGCAGAATTTAGTGAAGA
TCCTGAATTGCAACCAGCAATGCTATTCAATATCTGCGTCCATCTAGAGGTTTGCT
ATGTAATAAGTGACATGAATTTTCTTGACGAAGAAGGAAAAGCATATACAGCATT
AGAAGGACAAGGGAAAGAACAAAACTTGAGACCACAATATGAAGTAATTGAGG
GAATGCCAAGAACCATAGCATGGATGGTCCAGAGATCCTTAGCTCAAGAGCATG
GAATAGAGACTCCCAAGTATCTGGCTGATTTGTTTGATTATAAAACCAAAAGATT
TATAGAAGTTGGAATAACAAAGGGATTGGCTGATGATTACTTTTGGAAAAAGAA
AGMAAGTTGGGAAATAGCATGGAACTGATGATATTCAGCTACAATCAAGACTA
CTCGTTAAGTAATGAATCCTCATTGGATGAGGAAGGGAAAGGGAGAGTGCTAAG
CAGACTCACAGAACTTCAGGCTGAATTAAGTCTGAAAAATTTATGGCAAGTTCTC
ATAGGAGAAGAAGATGTTGAAAAGGGAATTGATTTTAAACTTGGACAAACAATA
TCTAGACTAAGGGATATATCTGTTCCAGCTGGTTTCTCCAATTTTGAAGGAATGA
GGAGCTACATAGACAATATAGACCCAAAAGGAGCAATAGAGAGAAATCTAGCAA
GGATGTCTCCCTTAGTATCAGTCACACCTAAAAAGTTAACATGGGAGGACCTAAG
ACCAATAGGGCCTCACATTTACGACCATGAGCTACCAGAAGTTCCATATAATGCC
TTTCTTCTAATGTCTGATGAACTGGGATTGGCCAATATGACTGAGGGAAAGTCCA
AAAAACCGAAGACATTAGCCAAAGAATGTCTAGAAAAGTACTCAACACTACGGG
ATCAAACTGACCCAATATTAATAATGAAAAGCGAAAAAGCTAACGAAAATTTCC
TATGGAAGCTTTGGAGAGACTGTGTAAATACAATAAGTAATGAGGAAACGAGTA
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ACGAGTTACAGAAAACCAATTATGCCAAATGGGCCACAGGGGATGGATTAACAT
ACCAGAAAATAATGAAAGAAGTAGCAATAGATGACGAAACAATGTGCCAAGAA
GAGCCTAAAATCCCTAACMATGTAGAGTGGCTGCTTGGGTTCAAACAGAGATG
AATCTATTGAGCACTCTGACAAGTAAAAGAGCTCTGGACCTACCAGAAATAGGG
CCAGACATAGCACCCGTGGAGCATGTAGGAAGTGAAAGAAGGAAATACTTTGTT
AATGAAATCAACTACTGTAAGGCCTCTACAGTTATGATGAAGTATGTGCTTTTTC
ACACTTCATTGTTGAATGAAAGCAATGCCAGCATGGGAAAATACAAAGTAATAC
CAATAACCAATAGAGTAGTAAATGAAAAAGGAGAAAGTTTCGACATGCTTTACG
GTCTGGCGGTTAAAGGACAATCTCATCTGAGGGGAGATACTGATGTTGTAACAGT
TGTAACTTTCGAATTTAGTAGTACAGATCCAAGAGTGGACTCAGGAAAGTGGCCA
AAATATACTGTGTTTAGGATTGGCTCCCTATTTGTGAGTGGGAGGGAAAAATCTG
TGTACTTGTATTGCCGAGTGAATGGCACAAATAAGATCCAAATGAAATGGGGAAT
GGAAGCTAGAAGATGTTTGCTTCAATCAATGCAACAAATGGAGGCAATTGTTGAA
CAGGAATCATCAATACAAGGATATGACATGACCAAAGCCTGTTTCAAGGGAGAC
AGAGTAAATAGCCCCAAAACTTTCAGTATTGGAACTCAAGAAGGAAAACTAGTA
AAAGGATCCTTTGGAAAAGCACTAAGAGTAATATTTACTAAATGCTTGATGCACT
ATGTATTTGGAAATGCCCAATTGGAGGGGTTTAGTGCCGAGTCTAGGAGACTTCT
ACTGTTGATTCAAGCATTAAAGGACAGAAAGGGCCCTTGGGTGTTCGACTTAGAG
GGAATGTATTCTGGAATAGAAGAATGTATTAGCAACAACCCTTGGGTAATACAGA
GTGTATACTGGTTCAATGAATGGTTGGGCTTTGAAAAGGAGGGGAATAAAGTGTT
GGAATCAGTGGATGAAATAATGGATGAATAAAAGGAAATGGTACTCAATTTGGT
ACTATTTTGTTCATTATGTATCTAAACATCCAATAAAAAGAACCAAGAATCAAAA
ATGCACGTGTTTCTACT

SEQ ID NO: 12 (PB1, B/Brisbane/60/08)

AGCAGAAGCGGAGCCTTTAAGATGAATATAAATCCTTATTTTCTCTTCATAGATG

TGCCCGTACAGGCAGCAATTTCAACAACATTCCCATACACTGGTGTTCCCCCTTAT
TCCCATGGAACAGGAACAGGCTACACAATAGACACCGTGATCAGAACGCATGAG
TACTCAAACAAGGGGAAACAGTACATTTCTGATGTTACAGGATGCACAATGGTAG
ATCCAACAAATGGACCATTACCCGAAGATAATGAGCCGAGTGCCTATGCGCAATT
AGATTGCGTTTTAGAGGCTTTGGATAGAATGGATGAAGAACACCCAGGTCTTTTT

CAAGCAGCCTCACAGAATGCTATGGAGGCCCTAATGGTCACAACTGTAGACAAA

TTAACCCAGGGGAGACAGACTTTTGATTGGACAGTATGCAGAAACCAACCTGCTG
CAACGGCACTGAACACAACAATAACCTCTTTTAGGTTGAATGATTTAAATGGAGC
CGACAAAGGTGGATTAATACCTTTTTGCCAGGATATCATTGATTCATTAGACCGA

CCTGAAATGACTTTCTTCTCAGTAAAGAATATAAAGAAAAAATTGCCTGCCAAAA
ACAGAAAGGGTTTCCTCATAAAGAGGATACCAATGAAGGTAAAAGACAAAATAA
CCAAAGTGGAATACATCAAAAGAGCATTATCATTAAACACAATGACAMAGACG
CTGAAAGAGGCAAACTGAAAAGAAGAGCGATTGCCACTGCTGGAATACAAATCA
GAGGGTTTGTATTAGTAGTTGAAAACTTGGCTAAAAATATATGTGAAAATCTAGA
ACAAAGTGGTTTACCAGTAGGTGGAAACGAGAAGAAAGCCAAACTGTCAAACGC
AGTGGCCAAAATGCTCAGTAACTGCCCACCAGGAGGGATTAGCATGACAGTAAC
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AGGAGACAATACAAAATGGAATGAATGTTTAAACCCAAGAATCTTTTTGGCTATG
ACTGAAAGAATAACCAGAGACAGCCCAGTTTGGTTCAGGGATTTTTGTAGTATAG
CACCGGTCCTGTTCTCCAATAAGATAGCAAGATTGGGGAAAGGGTTTATGATAAC
AAGCAAAACAAAAAGACTGAAGGCTCAAATACCTTGTCCTGATCTGTTTAGTATA
CCGTTAGAAAGATATAATGAAGAAACAAGGGCAAAATTGAAAAAGCTAAAACCA
TTCTTCAATGAAGAAGGAACTGCATCTTTGTCGCCTGGGATGATGATGGGAATGT
TTAATATGCTATCTACCGTGTTGGGAGTAGCTGCACTAGGTATCAAGAACATTGG
AAACAAAGAATACTTATGGGATGGACTGCAATCTTCTGATGATTTTGCTCTGTTTG
TTAATGCAAAGGATGAAGAAACATGTATGGAAGGAATAAACGACTTTTACCGAA
CATGTAAATTATTGGGAGTAAACATGAGCAAAAAGAAAAGTTACTGTAATGAGA
CTGGAATGTTTGAATTTACAAGCATGTTCTACAGAGATGGATTTGTATCTAATTTT
GCAATGGAACTCCCTTCGTTTGGGGTTGCTGGAGTAAATGAATCAGCAGATATGG
CAATAGGAATGACAATAATAAAGAACAACATGATCAACAATGGAATGGGTCCGG
CAACAGCACAAACAGCCATACAGTTATTCATAGCTGATTATAGATACACCTACAA
ATGCCACAGGGGAGATTCCAAAGTAGAAGGAAAGAGAATGAAAATCATAAAGG
AGTTATGGGAAAACACTAAAGGAAGAGATGGTCTATTAGTAGCAGATGGTGGGC
CCAACATTTACAATTTGAGAAACCTGCATATCCCAGAAATAGTATTAAAGTATAA
TCTAATGGACCCTGAATACAAAGGGCGGTTACTTCATCCTCAAAATCCCTTTGTG
GGACATTTGTCTATTGAGGGCATCAAAGAGGCAGACATAACCCCAGCACATGGTC
CAGTAAAGAAAATGGACTACGATGCGGTGTCTGGAACTCATAGTTGGAGAACCA
AAAGAAACAGATCTATACTAAACACTGATCAGAGGAACATGATTCTTGAGGAAC
AATGCTACGCTAAATGTTGCAACCTATTTGAGGCCTGTTTTAACAGTGCATCATAC
AGGAAGCCAGTGGGTCAACATAGCATGCTTGAGGCTATGGCCCACAGATTAAGA
ATGGATGCACGATTAGATTATGAATCAGGGAGAATGTCAAAGGATGATTTTGAG
AAAGCAATGGCTCACCTTGGTGAGATTGGGTACATATAAGCTTCGAAGATGTTTA
TGGGGTTATTGGTCATCATTGAATACATGCGATACACAAATGATTAAAATGAAAA
AAGGCTCGTGTTTCTACT

SEQ ID NO: 13 (PB2, B/Brisbane/60/08)

AGCAGAAGCGGAGCGTTTTCAAGATGACATTGGCCAAAATTGAATTGTTAAAAC
AACTGCTAAGGGACAATGAAGCCAAAACAGTTTTGAAGCAAACAACGGTAGACC
AATATAACATAATAAGAAAATTCAATACATCAAGGATTGAAAAGAATCCTTCACT
AAGGATGAAGTGGGCCATGTGTTCTAATTTTCCCTTGGCTCTAACCAAGGGCGAT
ATGGCAAACAGAATCCCCTTGGAATACAAAGGGATACAACTTAAAACAAATGCT
GAAGACATAGGAACCAAAGGCCAAATGTGCTCAATAGCAGCAGTTACTTGGTGG
AATACATATGGACCAATAGGAGATACTGAAGGTTTCGAAAGGGTCTACGAAAGC
TTTTTTCTCAGAAAAATGAGACTTGACAACGCCACTTGGGGCCGAATAACTTTTG
GCCCAGTTGAAAGAGTGAGAAAAAGGGTACTGCTAAACCCTCTCACCAAGGAAA
TGCCTCCGGATGAGGCGAGCAATGTGATAATGGAAATATTGTTCCCTAAAGAAGC
AGGAATACCAAGAGAATCCACTTGGATACATAGGGAACTGATAAAAGAAAAAAG
AGAAAAATTGAAAGGAACAATGATAACTCCAATCGTACTGGCATACATGCTTGA
AAGAGAACTGGTTGCTCGAAGAAGATTCTTGCCAGTGGCAGGAGCAACATCAGC
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TGAGTTCATAGAAATGCTACACTGCTTACAAGGTGAAAATTGGAGACAAATATAT
CACCCAGGAGGGAATAAATTAACTGAGTCCAGGTCTCAATCAATGATAGTAGCTT
GTAGAAAAATAATCAGMGATCAATAGTCGCTTCAAACCCACTGGAGCTAGCTGT
AGAAATTGCAAACAAGACTGTGATAGATACTGAACCTTTAAAGTCATGTCTGGCA
GCCATAGACGGAGGTGATGTAGCTTGTGACATAATAAGAGCTGCATTAGGACTA
AAGATCAGACAAAGACAAAGATTTGGACGGCTTGAGCTAAAAAGAATATCAGGA
AGAGGATTCAAAAATGATGAAGAAATATTAATAGGGAACGGAACAATACAGAAG
ATTGGAATATGGGACGGGGAAGAGGAGTTCCATGTAAGATGTGGTGAATGCAGG
GGAATATTAAAAAAGAGTAAAATGAAACTGGAAAAACTACTGATAAATTCAGCC
AAAAAGGAGGATATGAGAGATTTAATAATCTTATGCATGGTATTTTCTCAAGACA
CTAGGATGTTCCAAGGAGTGAGAGGAGAAATAAATTTTCTTAATCGAGCAGGCC
AACTTTTATCTCCAATGTACCAACTCCAACGATATTTTTTGAATAGAAGCAACGA
CCTTTTTGATCAATGGGGGTATGAGGAATCACCCAAAGCAAGTGAACTACATGGG
ATAAATGAATCAATGAATGCATCTGACTATACATTGAAAGGGATTGTAGTGACAA
GAAATGTAATTGACGACTTTAGCTCTATTGAAACAGAAAAAGTATCCATAACAAA
AAATCTTAGTTTAATAAAAAGGACTGGGGAAGTCATAATGGGAGCTAATGACGT
GAGTGAATTAGAATCACAAGCACAGCTGATGATAACATATGATACACCTAAAAT
GTGGGAAATGGGAACAACCAAAGAACTGGTGCAAAACACTTATCAATGGGTGCT
AAAAAACTTGGTGACACTGAAGGCTCAGTTTCTTCTAGGAAAAGAGGACATGTTC
CAATGGGATGCATTTGAAGCATTTGAGAGCATAATTCCTCAGAAGATGGCTGGTC
AGTACAGTGGATTTGCAAGAGCAGTGCTCAAACAAATGAGAGACCAGGAGGTTA
TGAAAACTGACCAGTTCATAAAGTTGTTGCCTTTTTGTTTCTCACCACCAAAATTA
AGGAGCAATGGGGAGCCTTATCAATTCTTAAAACTTGTGTTGAAAGGAGGAGGG
GAAAATTTCATCGAAGTAAGGAAAGGGTCCCCTCTATTTTCCTATAATCCACAAA
CAGAAGTCCTAACTATATGCGGCAGAATGATGTCATTAAAAGGGAAAATTGAAG
ATGAAGAAAGGAATAGATCAATGGGTAATGCAGTATTAGCAGGCTTTCTCGTTAG
TGGCAAGTATGACCCAGATCTTGGAGATTTCAAAACTATTGAAGAACTTGAAAAG
CTGAAACCGGGGGAAAAGGCAAACATCTTACTTTATCAAGGAAAACCAGTTAAA
GTAGTTAAAAGGAAAAGGTATAGTGCTTTGTCCAATGACATTTCACAAGGAATTA
AGAGACAAAGAATGACAGTTGAGTCTATGGGGTGGGCCTTGAGCTAATATAAAT
TTATCCATTAATTCAATGAACGCAATTGAGTGAAAAATGCTCGTGTTTCTACT

SEQ ID NO: 14 (NP, B/Brisbane/60/08)

AGCAGAAGCACAGCATTTTCTTGTGAACTTCAAGCACCAGTAAAAGAACTGAAA
ATCAAAATGTCCAACATGGATATTGACGGTATAAACACTGGGACAATTGACAAA
ACACCGGAAGAAATAACTTCTGGAACCAGTGGGACAACCAGACCAATCATTAGA
CCAGCAACCCTTGCCCCACCAAGCAACAAACGAACCCGTAACCCATCCCCGGAA
AGAGCAACCACAAGCAGTGAAGATGATGTCGGAAGGAAAACCCAAAAGAAACA
GACCCCGACAGAGATAAAGAAGAGCGTCTACAACATGGTGGTGAAACTGGGCGA
ATTCTATAACCAGATGATGGTCAAAGCTGGACTCAATGATGACATGGAGAGAAA
TCTAATCCAAAATGCGCATGCCGTGGAAAGAATTCTATTGGCTGCCACTGATGAC
AAGAAAACCGAGTTCCAGAAGAAAAAGAATGCCAGAGATGTCAAAGAAGGGAA
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AGAAGAAATAGATCACAACAAAACAGGAGGCACCTTTTACAAGATGGTAAGAGA
TGATAAAACCATCTACTTCAGCCCTATAAGAATTACCTTTTTAAAAGAAGAGGTG
AAAACAATGTACAAAACCACCATGGGGAGTGATGGCTTCAGTGGACTAAATCAC
ATAATGATTGGGCATTCACAGATGAATGATGTCTGTTTCCAAAGATCAAAGGCAC
TAAAAAGAGTTGGACTTGATCCTTCATTAATCAGTACCTTTGCGGGAAGCACAGT
CCCCAGAAGATCAGGTGCGACTGGTGTTGCAATCAAAGGAGGTGGAACCTTAGT
GGCTGAAGCCATTCGATTTATAGGAAGAGCAATGGCAGACAGAGGGCTATTGAG
AGACATCAAAGCCAAGACTGCCTATGAAAAGATTCTTCTGAATCTAAAAAACAA
ATGCTCTGCGCCCCAACAAAAGGCTCTAGTTGATCAAGTGATCGGAAGCAGAAAT
CCGGGGATTGCAGACATTGAAGATCTAACCCTGCTTGCTCGTAGTATGGTCGTTG
TTAGGCCCTCTGTGGCAAGCAAAGTGGTGCTTCCCATAAGCATTTACGCCAAAAT
ACCTCAACTAGGGTTCAATGTTGAAGAGTACTCTATGGTTGGGTACGAAGCCATG
GCTCTTTACAATATGGCAACACCTGTGTCCATATTAAGAATGGGAGATGATGCAA
AAGATAAATCGCAATTATTCTTCATGTCTTGCTTCGGAGCTGCCTATGAAGACCTG
AGAGTTTTGTCTGCATTAACAGGCACAGAATTCAAGCCTAGATCAGCATTAAAAT
GCAAGGGTTTCCATGTTCCAGCAAAGGAACAGGTAGAAGGAATGGGAGCAGCTC
TGATGTCCATCAAGCTCCAGTTTTGGGCTCCGATGACCAGATCTGGGGGGAACGA
AGTAGGTGGAGACGGAGGGTCTGGCCAAATAAGCTGCAGCCCAGTGTTTGCAGT
GGAAAGACCTATTGCTCTAAGCAAGCAAGCTGTAAGAAGAATGCTGTCAATGAA
TATTGAGGGACGTGATGCAGATGTCAAAGGAAATCTACTCAAGATGATGAATGA
CTCAATGGCTAAGAAAACCAGTGGAAATGCTTTCATTGGGAAGAAAATGTTTCAA
ATATCAGACAAAAACAAAACCAATCCCATTGAAATTCCAATTAAGCAGACCATCC
CCAATTTCTTCTTTGGGAGGGACACAGCAGAGGATTATGATGACCTCGATTATTA
AGGCAACAAAATAGACACTATGACTGTGATTGTTTCAATACGTTTGGAATGTGGG
TGTTTATTCTTATTAAAATAAATATAAAAAATGCTGTTGTTTCTACT

SEQ ID NO: 15 (M, B/Brisbane/60/08)

AGCAGAAGCACGCACTTTCTTAAAATGTCGCTGTTTGGAGACACAATTGCCTACC
TGCTTTCATTGACAGAAGATGGAGAAGGCAAAGCAGAACTAGCAGAAAAATTAC
ACTGTTGGTTTGGTGGGAAAGAATTTGACCTAGACTCTGCCTTGGAATGGATAAA
AAACAAAAGATGCTTAACTGATATACAAAAAGCACTAATTGGTGCCTCTATATGC
TTTTTAAAACCCAAAGACCAGGAAAGAAAAAGAAGATTCATCACAGAGCCCTTA
TCAGGAATGGGAACAACAGCAACAAAAAAGAAAGGCCTGATTCTGGCTGAGAGA
AAAATGAGAAGATGTGTGAGCTTTCATGAAGCATTTGAAATAGCAGAAGGCCAT
GAAAGCTCAGCGCTACTATACTGTCTCATGGTCATGTACCTGAATCCTGGAAATT
ATTCAATGCAAGTAAAACTAGGAACGCTCTGTGCTTTATGCGAGAAACAAGCATC
ACATTCACACAGGGCTCATAGCAGAGCAGCGAGATCTTCAGTGCCTGGAGTGAG
ACGAGAAATGCAGATGGTCTCAGCTATGAACACAGCAAAAACAATGAATGGAAT
GGGAAAAGGAGAAGACGTCCAAAAGCTGGCAGAAGAGTTGCAAAGCAACATTG
GAGTGCTGAGATCTCTTGGGGCAAGCCAAAAGAATGGGGAAGGGATTGCAAAGG
ATGTAATGGAAGTGCTAAAGCAGAGCTCCATGGGAAATTCAGCTCTTGTGAAGA
AATATCTATAATGCTCGAACCATTTCAGATTCTTACAATTTGTTCTTTTATCTTATC
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AGCTCTCCATTTCATGGCTTGGACAATAGGGCATTTGAATCAAATAAAAAGAGGA
ATAAACATGAAAATACGAATAAAAGGTCCAAACAAAGAGACAATAAACAGAGA
GGTATCAATTTTGAGACACAGTTACCAAAAAGAAATCCAGGCCAAAGAAACAAT
GAAGGAAGTACTCTCTGACAACATGGAGGTATTGAATGACCACATAATAATTGA
GGGGCTTTCTGCCGAAGAGATAATAAAAATGGGTGAAACAGTTTTGGAGATAGA
AGAATTGCATTAAATTCAATTTTACTGTATTTCTTACTATGCATTTAAGCAAATTG
TAATCAATGTCAGCAAATAAACTGGAAAAAGTGCGTTGTTTCTACT

SEQ ID NO: 16 (NS, B/Brisbane/60/08)

AGCAGAAGCAGAGGATTTGTTTAGTCACTGGCAAACAGGGAAAAATGGCGAACA
ACAACATGACCACAACACAAATTGAGGTGGGTCCGGGAGCAACCAATGCCACCA
TAAACTTTGAAGCAGGAATTCTAGAGTGCTATGAAAGGCTTTCATGGCAAAGAGC
CCTTGACTACCCTGGTCAAGACCGCCTAAACAGACTAAAGAGAAAATTAGAGTC
AAGAATAAAGACTCACAACAAAAGTGAGCCTGAAAGTAAAAGGATGTCCCTTGA
AGAGAGAAAAGCAATTGGAGTAAAAAT_GATGAAAGTACTCCTATTTATGAATCC
GTCTGCTGGAATTGAAGGGTTTGAGCCATACTGTATGAAAAGTTCCTCAAATAGC
AACTGTACGAAATACAATTGGACTGATTACCCTTCAACACCAGAGAGGTGCCTTG
ATGACATAGAGGAAGAACCAGAGGATGTTGATGGCCCAACTGAAATAGTATTAA
GGGACATGAACAACAAAGATGCAAGGCAAAAGATAAAGGAGGAAGTAAACACT
CAGAAAGAAGGGAAGTTCCGTTTGACAATAAAAAGGGATATGCGTAATGTATTG
TCCTTGAGAGTGTTGGTAAACGGAACATTCCTCAAACACCCCAATGGACACAAGT
CCTTATCAACTCTGCATAGATTGAATGCATATGACCAGAGTGGAAGGCTTGTTGC
TAAACTTGTTGCCACTGATGATCTTACAGTGGAGGATGAAGAAGATGGCCATCGG
ATCCTCAACTCACTCTTCGAGCGTCTTAATGAAGGACATTCAAAGCCAATTCGAG
CAGCTGAAACTGCGGTGGGAGTCTTATCCCAATTTGGTCAAGAGCACCGATTATC
ACCAGAAGAGGGAGACAATTAGACTGGTCACGGAAGAACTTTATCTTTTAAGTA
AAAGAATTGATGATAACATACTATTCCACAAAACAGTAATAGCTAACAGCTCCAT
AATAGCTGACATGGTTGTATCATTATCATTATTAGAAACATTGTATGAAATGAAG
GATGTGGTTGAAGTGTACAGCAGGCAGTGCTTGTGAATTTAAAATAAAAATCCTC
TTGTTACTACT

SEQ ID NO: 17 (HA, B/Brisbane/60/08)

AGCAGAAGCAGAGCATTTTCTAATATCCACAAAATGAAGGCAATAATTGTACTAC
TCATGGTAGTAACATCCAATGCAGATCGAATCTGCACTGGGATAACATCGTCAAA
CTCACCACATGTCGTCAAAACTGCTACTCAAGGGGAGGTCAATGTGACTGGTGTA
ATACCACTGACAACAACACCCACCAAATCTCATTTTGCAAATCTCAAAGGAACAG
AAACCAGGGGGAAACTATGCCCAAAATGCCTCAACTGCACAGATCTGGACGTAG
CCTTGGGCAGACCAAAATGCACGGGGAAAATACCCTCGGCAAGAGTTTCAATAC
TCCATGAAGTCAGACCTGTTACATCTGGGTGCTTTCCTATAATGCACGACAGAAC
AAAAATTAGACAGCTGCCTAACCTTCTCCGAGGATACGAACATATCAGGTTATCA
ACCCATAACGTTATCAATGCAGAAAATGCACCAGGAGGACCCTACAAAATTGGA
ACCTCAGGGTCTTGCCCTAACATTACCAATGGAAACGGATTTTTCGCAACAATGG
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CTTGGGCCGTCCCAAAAAACGACAAAAACAAAACAGCAACAAATCCATTAACAA
TAGAAGTACCATACATTTGTACAGAAGGAGAAGACCAAATTACCGTTTGGGGGTT
CCACTCTGACAACGAGGCCCAAATGGCAAAGCTCTATGGGGACTCAAAGCCCCA
GAAGTTCACCTCATCTGCCAACGGAGTGACCACACATTACGTTTCACAGATTGGT
GGCTTCCCAAATCAAACAGAAGACGGAGGACTACCACAAAGTGGTAGAATTGTT
GTTGATTACATGGTGCAAAAATCTGGGAAAACAGGAACAATTACCTATCAAAGG
GGTATTTTATTGCCTCAAAAGGTGTGGTGCGCAAGTGGCAGGAGCAAGGTAATAA
AAGGATCCTTGCCTTTAATTGGAGAAGCAGATTGCCTCCACGAAAAATACGGTGG
ATTAAACAAAAGCAAGCCTTACTACACAGGGGAACATGCAAAGGCCATAGGAAA
TTGCCCAATATGGGTGAAAACACCCTTGAAGCTGGCCAATGGAACCAAATATAG
ACCTCCTGCAAAACTATTAAAGGAAAGGGGTTTCTTCGGAGCTATTGCTGGTTTC
TTAGAAGGAGGATGGGAAGGMTGATTGCAGGTTGGCACGGATACACATCCCAT
GGGGCACATGGAGTAGCGGTGGCAGCAGACCTTAAGAGCACTCAAGAGGCCATA
AACAAGATAACAAAAAATCTCAACTCTTTGAGTGAGCTGGAAGTAAAGAATCTTC
AAAGACTAAGCGGTGCCATGGATGAACTCCACAACGAAATACTAGAACTAGATG
AGAAAGTGGATGATCTCAGAGCTGATACAATAAGCTCACAAATAGAACTCGCAG
TCCTGCTTTCCAATGAAGGAATAATAAACAGTGAAGATGAACATCTCTTGGCGCT
TGAAAGAAAGCTGAAGAAAATGCTGGGCCCCTCTGCTGTAGAGATAGGGAATGG
ATGCTTTGAAACCAAACACAAGTGCAACCAGACCTGTCTCGACAGAATAGCTGCT
GGTACCTTTGATGCAGGAGAATTTTCTCTCCCCACCTTTGATTCACTGAATATTAC
TGCTGCATCTTTAAATGACGATGGATTGGATAATCATACTATACTGCTTTACTACT
CAACTGCTGCCTCCAGTTTGGCTGTAACACTGATGATAGCTATCTTTGTTGTTTAT
ATGGTCTCCAGAGACAATGTTTCTTGCTCCATCTGTCTATAAGGGAAGTTAAGCC
CTGTATTTTCCTTTATTGTAGTGCTTGTTTACTTGTTGTCATTACAAAGAAACGTTA
TTGAAAAATGCTCTTGTTACTACT

SEQ ID NO: 18 (NA, B/Brisbane/60/08)

AGCAGAAGCAGAGCATCTTCTCAAAACTGAAGCAAATAGGCCAAAAATGAACAA
TGCTACCTTCAACTATACAAACGTTAACCCTATTTCTCACATCAGGGGGAGTATTA
TTATCACTATATGTGTCAGCTTCATTATCATACTTACTATATTCGGATATATTGCT
AAAATTCTCACCAACAGAAATAACTGCACCAACAATGCCATTGGATTGTGCAAAC
GCATCAAATGTTCAGGCTGTGAACCGTTCTGCAACAAAAGGGGTGACACTTCTTC
TCCCAGAACCGGAGTGGACATACCCGCGTTTATCTTGCCCGGGCTCAACCTTTCA
GAAAGCACTCCTAATTAGCCCTCATAGATTCGGAGAAACCAAAGGAAACTCAGC
TCCCTTGATAATAAGGGAACCTTTTATTGCTTGTGGACCAAATGAATGCAAACAC
TTTGCTCTAACCCATTATGCAGCCCAACCAGGGGGATACTACAATGGAACAAGAG
GAGACAGAAACAAGCTGAGGCATCTAATTTCAGTCAAATTGGGCAAAATCCCAA
CAGTAGAAAACTCCATTTTCCACATGGCAGCATGGAGCGGGTCCGCGTGCCATGA
TGGTAAGGAATGGACATATATCGGAGTTGATGGCCCTGACAATAATGCATTGCTC
AAAGTAAAATATGGAGAAGCATATACTGACACATACCATTCCTATGCAAACAAA
ATCCTAAGAACACAAGAAAGTGCCTGCAATTGCATCGGGGGAAATTGTTATCTTA
TGATAACTGATGGCTCAGCTTCAGGTGTTAGTGAATGCAGATTTCTTAAGATTCG
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AGAGGGCCGAATAATAAAAGAAATATTTCCAACAGGAAGAGTAAAACACACTGA
GGAATGCACATGCGGATTTGCCAGCAATAAAACCATAGAATGTGCCTGTAGAGA
TAACAGTTACACAGCAAAAAGACCTTTTGTCAAATTAAACGTGGAGACTGATACA
GCAGAAATAAGATTGATGTGCACAGATACTTATTTGGACACCCCCAGACCAAACG
ATGGAAGCATAACAGGCCCTTGTGAATCTAATGGGGACAAAGGGAGTGGAGGCA
TCAAGGGAGGATTTGTTCATCAAAGAATGGAATCCAAGATTGGAAGGTGGTACTC
TCGAACGATGTCTAAAACTGAAAGGATGGGGATGGGACTGTATGTCAAGTATGA
TGGAGACCCATGGGCTGACAGTGATGCCCTAGCTTTTAGTGGAGTAATGGTTTCA
ATGAAAGAACCTGGTTGGTACTCCTTTGGCTTCGAAATAAAAGATAAGAAATGCG
ATGTCCCCTGTATTGGGATAGAGATGGTACATGATGGTGGAAAAGAGACTTGGCA
CTCAGCAGCAACAGCCATTTACTGTTTAATGGGCTCAGGACAGCTGCTGTGGGAC
ACTGTCACAGGTGTTGACATGGCTCTGTAATGGAGGAATGGTTGAGTCTGTTCTA
AACCCTTTGTTCCTGTTTTGTTTGAACAATTGTCCTTACTAMCTTAATTGTTTCTG
AAAAATGCTCTTGTTACTACT

SEQ ID NO: 19 (NP, B/Lee/40)

MSNMDIDSINTGTIDKKPEELTPGTSGATRPIIKPATLAPP SNKRTRNPSPERTTTSSET
DIGRKIQKKQTPTEIKKSVYNMVVKLGEFYNQMMVKAGLNDDMERNLIQNAQAVE
RILLAATDDKKTEYQKKRNARDVKEGKEEIDHNKTGGTFYKMVRDDKTIYFSPIKITF
LKEEVKTMYKTTMGSDGFSGLNHIMIGHSQMNDVCFQRSKALKRVGLDPSLISTFAG
STLPRRS GTTGVAIKGGGTLVAEAIRFIGRAMADRGLLRDIKAKTAYEKILLNLKNKC
SAPQQKALVDQVIGSRNPGIADIEDLTLLARSMIVVRP SVASKVVLPISIYAKIPQLGFN
IEEYSMVGYEAMALYNMATPVSILRMGDDAKDKSQLFFMSCFGAAYEDLRVLSALT
GTEFKPRSALKCKGFHVPAKEQVEGMGAALMSIKLQFWAPMTRSGGNEVSGEGGSG
QISCSPVFAVERPIALSKQAVRRMLSMNVEGRDADVKGNLLKMMNDSMAKKTSGN
AFIGKKMFQISDKNKVNPIEIPIKQTIPSFFFGRDTAEDYDDLDY

SEQ ID NO: 20 (PA, B/Panama/45/90)

MDTFITRNFQTTIIQKAKNTMAEFSEDPELQPAMLFNICVHLEVCYVISDMNFLDEEG

KSYTALEGQGKEQNLRPQYEVIEGMPRTIAWMVQRSLAQEHGIETPKYLADLFDYKT
KRFIEVGITKGLADDYFWKKKEKLGNSMELMIFSYNQDYSLSNESSLDEEGKGRVLS

RLTELQAELSLKNLWQVLIGEEDVEKGIDFKLGQTISRLRDISVPAGFSNFEGMRSYID
NIDPKGAIERNLARMSPLVSATPKKLKWEDLRPIGPHIYNHELPEVPYNAFLLMSDEL

GLANMTEGKS KKPKTLAKECLEKYSTLRDQTDPILIMKSEKANENFLWKLWRD CVN
TISNEEMSNELQKTNYAKWATGDGLTYQKIMKEVAIDDETMCQEEPKIPNKCRVAA

WVQTEMNLLSTLTSKRALDLPEIGPDVAPVEHVGSERRKYFVNEINCCKASTVMMK

YVLFHTSLLNESNASMGKYKVIPITNRVVNEKGESFDMLYGLAVKGQSHLRGDTDV

VTVVTFEFSGTDPRVDSGKWPKYTVFRIGSLFVSGREKSVYLYCRVNGTNKIQMKW

GMEARRCLLQSMQQMEAIVEQESSIQGYDMTKACFKGDRVNSPKTFSIGTQEGKLV

KGSFGKALRVIFTKCLMHYVFGNAQLEGFSAESRRLLLLIQALKDRKGPWVFDLEGM
YSGIEECISNNPWVIQSAYWFNEWLGFEKEGSKVLESVDEIMNE

SEQ ID NO: 21 (PBI1, B/Panama/45/90)
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MNINPYFLFIDVPIQAAISTTFPYTGVPPYSHGTGTGHTIDTVIRTHEYSNKGKQYVSDI
TGCTMVDPTNGPLPEDNEPSAYAQLDCVLEALDRMDEEHPGLFQAASQNAMEALM
VTTVDKLTQGRQTFDWTVCRNQPAATALNTTITSFRLNDLNGADKGGLVPFCQDIID
SL.DKPEMTFFSVKNIKKKLPAKNRKGFLIKRIPMKVKDRITRVEYIKRALSLNTMTKD
AERGKLKRRAIATAGIQIRGFVLVVENLAKNICENLEQSGLPVGGNEKKAKLSNAVA
KMLSNCPPGGISMTVTGDNTKWNECLNPRIFLAMTERITRDSPIWFRDFCSIAPVLF SN
KIARLGKGFMITSKTKRLKAQIPCPDLFSIPLERYNEETRAKLKKLKPFFNEEGTASLSP
GMMMGMFNMLSTVLGVAALGIKNIGNKEYLWDGLQS SDDFALFVNAKDEETCMEG
TNDFYRTCKLLGINMSKKKSYCNETGMFEFTSMFYRDGFVSNFAMEIPSFGVAGVNE
SADMAIGMTIIKNNMINNGMGPATAQTAIQLFIADYRYTYKCHRGD SKVEGKRMKII
KELWENTKGRDGLLVADGGPNIYNLRNLHIPEIVLKYNLMDPEYKGRLLHPQNPFVG
HLSIEGIKEADITPAHGPVKKMDYDAVSGTHSWRTKRNRSILNTDQRNMILEEQCYA
KCCNLFEACFNSASYRKPVGQHSMLEAMAHRLRVDARLDYESGRMSKDDFEKAMA
HLGEIGYI

SEQ ID NO: 22 (PB2, B/Panama/45/90)

MTLAKIELLKQLLRDNEAK TVLKQTTVDQYNIRKFNTSRIEKNPSLRMKWAMCSNF

PLALTKGDMANRIPLEYKGIQLK TNAEDIGTKGQMCSIAAVTWWNTYGPIGDTEGFE
KVYESFFLRKMRLDNATWGRITFGPVERVRKRVLLNPLTKEMPPDEASNVIMEILFPK
EAGIPRESTWIHRELIKEKREKLK GTMITPIVLAYMLERELVARRRFLPVAGATSAEF]

EMLHCLQGENWRQIYHPGGNKLTESRSQSMIVACRKIIRRSIVASNPLELAVEIANKT

VIDTEPLKSCLTAIDGGDVACDIIRAALGLKIRQRQRFGRLELKRISGRGFKNDEEILIG
NGTIQKIGIWDGEEEFHVRCGECRGILKKSKMRMEKLLINSAKKEDMKDLILCMVES
QDTRMFQGVRGEINFLNRAGQLLSPMYQLQRYFLNRSNDLFDQWGYEESPKASELH

GINELMNASDYTLKGVVVTKNVIDDFSSTETEKVSITKNLSLIKRTGEVIMGANDVSE

LESQAQLMITYDTPKMWEMGTTKELVQNTYQWVLKNLVTLKAQFLLGKEDMFQW

DAFEAFESIIPQKMAGQYSGFARAVLKQMRDQEVMK TDQFIKLLPFCFSPPKLRRNGE
PYQFLRLVLKGGGENFIEVRKGSPLFSYNPQTEVLTICGRMMSLKGKIEDEERNRSMG
NAVLAGFLVSGKYDPDLGDFK TIEELEKLKPGEKANILLY QGKPVKVVKRKRYSALS
NDISQGIKRQRMTVESMGWALS

SEQ ID NO: 23 (NP, B/Panama/45/90)

MSNMDID GINTGTIDKTPEEITSGTSGTTRPIIRPATLAPPSNKRTRNPSPERATTSSEAD
VGRKTQKKQTPTEIKKSVYNMVVKLGEFYNQMMVKAGLNDDMERNLIQNAHAVE
RILLAATDDKKTEFQRKKNARDVKEGKEEIDHNKTGGTFYKMVRDDKTIYFSPIRITF
LKEEVKTMYKTTMGSDGFSGLNHIMIGHSQMNDVCFQRSKALKRVGLDPSLISTFAG
STLPRRSGATGVAIKGGGTLVAEAIRFIGRAMADRGLLRDIKAKTAYEKILLNLKNKC
SAPQQKALVDQVIGSRNPGIADIEDLTLLARSMVVVRPSVASKVVLPISIYAKIPQLGF
NVEEYSMVGYEAMALYNMATPVSILRMGDDAKDKSQLFFMSCFGAAYEDLRVLSA
LTGIEFKPRSALKCKGFHVPAKEQVEGMGAALMSIKLQFWAPMTRSGGNEVGGDGG
SGQISCSPVFAVERPIALSKQAVRRMLSMNIEGRDADVKGNLLKMMNDSMAKKTNG
NAFIGKKMFQISDKNKTNPVEIPIKQTIPNFFFGRDTAEDYDDLDY
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SEQ ID NO: 24 (M1, B/Panama/45/90)

MSLFGDTIAYLLSLTEDGEGKAELAEKLHCWFGGKEFDLDSALEWIKNKRCLTDIQK
ALIGASICFLKPKDQERKRRFITEPLS GMGTTATKKKGLILAERKMRRCVSFHEAFEIA
EGHESSALLYCLMVMYLNPGNYSMQVKLGTLCALCEKQASHSHRAHSRAARS SVPG
VRREMQMVSAMN TAKTMNGMGKGEDVQKLAEELQSNIGVLRSLGASQKNGEGIAK
DVMEVLKQSSMGNSALVKKYL

SEQ ID NO: 25 (M, B/Panama/45/90)

MLEPFQILSICSFILSALHFMAWTIGHLNQIKRGVNMKIRIKNPNKETTNREVSILRHSY
QKEIQAKETMKEVLSDNMEVLSDHIVIEGLSAEEIIKMGETVLEVEELH

SEQ ID NO: 26 (NS1, B/Panama/45/90)

MADNMTTTQIEVGPGATNATINFEAGILECYERLSWQRALDYPGQDRLNKLKRKLES
RIKTHNKSEPESKRMSLEERKAIGVKMMKVLLFMNPSAGVEGFEPYCMKNP SNSNCP
DCNWADYPPTPGKYLD GIEEEPENVGDSTEIVLRDMNNKDARQKIKEEVNTQKEGKF
RLTIKRDIRNVLSLRVLVNGTFIKHPNGYKSLSTLHRLNAYDQSGRLVAKLVATDDLT
VEDEEDGHRILNSLFERLNEGHSKPIRAAETAVGVLSQFGQEHRLSPEERDN

SEQ ID NO: 27 (NS:, B/Panama/45/90)

MADNMTTTQIEWRMKKMAIGS STHSSSVLMKDIQSQFEQLKLRWESYPNLVKSTDY
HQKRETIRLVTEELYLLSKRIDDNILFHKTVIAN SSIIADMIVSLSLLETLYEMKDVVEV
YSRQCL

SEQ ID NO: 28 (HA, B/Panama/45/90)

MKAIIVLLMVVTSNADRICTGITSSNSPHVVKTATQGEVNVTGVIPLTTTPTKSHFANL
KGTKTRGKLCPNCLNCTDLDVALGRPMCVGTTPSAKASILHEVRPVTSGCFPIMHDR
TKIRQLPNLLRGYENIRLSTQNVINAERAPGGPYRLGTSGSCPNVTSRDGFFATMAWA
VPRDNKTATNPLTVEVPYICTKGEDQITVWGFHSDDKTQMKNLYGDSNPQKFTS SAN
GVTTHYVSQIGGFPNQTEDGGLPQSGRIVVDYMVQKPGKTGTIVYQRGVLLPQKVW
CASGRSKVIKGSLPLIGEADCLHEKYGGLNKSKPYYTGEHAKAIGNCPIWVKTPLKLA
NGTKYRPPAKLLKERGFFGAIAGFLEGGWEGMIAGWHGYTSHGAHGVAVAADLKS
TQEAINKITKNLNSLSELEVKNLQRLSGAMDELHNEILELDEKVDDLRADTIS SQIELA
VLLSNEGIINSEDEHLLALERKLKKMLGPSAVDIGNGCFETKHKCNQTCLDRIAAGTF
NAGEFSLPTFDSLNITAASLNDDGLDNHTILLYYSTAAS SLAVTLMIAIFIVYMVSRDN
VSCSICL

SEQ ID NO: 29 (NA, B/Panama/45/90)

MLPSTIQTLTLFLTSGGVLLSLYVSASLSYLLYSDILLKFSPTEITAPTMPLDCANASNV
QAVNRSATKEMTLLLPEPEWTYPRLSCPGSTFQKALLISPHRFGETRGNSAPLTIREPFI
ACGPKECKHFALTHYAAQPGGYYNGTREDRNKLRHLISVKLGKIPTVENSIFHMAA

WSGSACHDGREWTYIGVDGPDSNALIKIKYGEAYTDTYHSYANN ILRTQESACNCIG
GDCYLMITDGSAS GISKCRFLKIREGRIIKEIFPTGRVEHTEECTCGFASNKTIECACRD
NSYTAKRPFVKLNVETDTAEIRLMCTETYLDTPRPDDGSITGPCESNGDKGRGGIKGG
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FVHQRMASKIGRWYSRTMSKTERMGMELYVKYDGDPWTDSEALAPSGVMVSMEEP
GWYSFGFEIKDKKCDVPCIGIEMVHDGGKKTWHSAATAIYCLMGSGQLLWDTVTGV
DMAL

SEQ ID NO: 30 (PA, B/Panama/45/90)

AGCAGAAGCGGTGCGTTTGATTTGCCATAATGGATACTTTTATTACAAGAAACTT
CCAGACTACAATAATACAAAAGGCCAAAAACACAATGGCAGAATTTAGTGAAGA
TCCTGMTTACAACCAGCAATGCTATTCAACATCTGCGTCCATCTAGAGGTTTGCT
ATGTAATAAGTGACATGAATTTTCTTGACGAAGAAGGAAAATCATATACAGCATT
AGAAGGACAAGGAAAAGAACAAAACTTGAGACCACAATATGAAGTAATTGAGG
GAATGCCAAGAACCATAGCATGGATGGTCCAAAGATCCTTAGCTCAAGAGCATG
GAATAGAGACTCCAAAGTATCTGGCTGATTTGTTTGATTATAAAACCAAGAGATT
TATAGAAGTTGGAATAACAAAAGGATTGGCTGATGATTACTTTTGGAAAAAGAA
AGAAAAGCTGGGAAATAGCATGGAACTGATGATATTCAGCTACAATCAAGACTA
TTCGTTAAGTAATGAATCCTCATTGGATGAGGAAGGGAAAGGGAGAGTGCTAAG
CAGACTCACAGAACTTCAGGCTGAATTAAGTCTGAAAAACCTATGGCAAGTTCTC
ATAGGAGAAGAAGATGTTGAAAAGGGAATTGACTTTAAACTTGGACMACAATA
TCTAGACTAAGGGATATATCTGTTCCAGCTGGTTTCTCCAATTTTGAAGGAATGA
GGAGCTACATAGACAATATAGATCCTAAAGGAGCAATAGAAAGAAATCTAGCAA
GGATGTCTCCCTTAGTATCAGCCACACCTAAAAAGTTGAAATGGGAGGACCTAAG
ACCAATAGGGCCTCACATTTACAACCATGAGTTACCAGAAGTTCCATATAATGCC
TTTCTTCTAATGTCTGATGAATTGGGGCTGGCCAATATGACTGAGGGAAAGTCCA
AAAAACCGAAGACATTAGCCAAAGAATGTCTAGAAAAGTACTCAACACTACGGG
ATCAAACTGACCCAATATTAATAATGAAAAGCGAAAAAGCTAACGAAAATTTCC
TATGGAAGCTGTGGAGGGACTGTGTAAATACAATAAGTAATGAGGAAATGAGTA
ACGAGTTACAGAAAACCAATTATGCCAAGTGGGCCACAGGAGATGGATTAACAT
ACCAGAAAATAATGAAAGAAGTAGCAATAGATGACGAAACAATGTGCCAAGAA
GAGCCTAAAATCCCTAACAAATGTAGAGTGGCTGCTTGGGTTCAAACAGAGATG
AATTTATTGAGCACTCTGACAAGTAAAAGAGCTCTGGACCTACCAGAAATAGGGC
CAGACGTAGCACCCGTGGAGCATGTAGGGAGTGAAAGAAGGAAATACTTTGTTA
ATGAAATCAACTGCTGTAAGGCCTCTACAGTTATGATGAAGTATGTGCTTTTTCAC
ACTTCATTATTGAATGAAAGCAATGCCAGCATGGGAAAATATAAAGTAATACCA
ATAACCAATAGAGTAGTAAATGAAAAAGGAGAAAGTTTCGACATGCTTTATGGT
CTGGCGGTTAAAGGACAATCTCATCTGAGGGGAGATACTGATGTTGTAACAGTTG
TGACTTTCGAATTTAGTGGTACAGATCCCAGAGTGGACTCAGGAAAGTGGCCAAA
ATATACTGTGTTTAGGATTGGCTCCCTATTTGTGAGTGGGAGGGAAAAATCTGTG
TACCTATATTGCCGAGTGAATGGCACAAATAAGATCCAAATGAAATGGGGAATG
GAAGCTAGAAGATGTCTGCTTCAATCAATGCAACAAATGGAAGCAATTGTTGAAC
AAGAATCATCGATACAAGGATATGACATGACCAAAGCTTGTTTCAAGGGAGACA
GAGTAAATAGCCCCAMACTTTTAGTATTGGGACTCAAGAAGGAAAACTAGTAA
AAGGATCCTTTGGGAAAGCACTAAGAGTAATATTTACCAAATGTTTGATGCACTA
TGTATTTGGAAATGCCCAATTGGAGGGGTTTAGTGCCGAGTCTAGGAGACTTCTA
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CTGTTAATTCAAGCACTAAAGGACAGAAAGGGCCCTTGGGTGTTCGACTTAGAGG
GAATGTATTCTGGAATAGAAGAATGTATTAGTAACAACCCTTGGGTAATACAGAG
TGCATACTGGTTCAATGAATGGTTGGGCTTTGAAAAGGAGGGGAGTAAAGTATTA
GAATCAGTAGATGAAATAATGAATGAATGAAAAAACATAGTACTCAATTTGGTA

CTATTTTGTTCATTATGTATCTAAACATCCAATAAAAAGAATCGAGAATCAAAAA
TGCACGTGTTTCTACT '

SEQ ID NO: 31 (PB1, B/Panama/45/90)

AGCAGAAGCGGAGCCTTTAAGATGAATATAAATCCTTATTTTCTCTTCATAGATG
TACCCATACAGGCAGCAATTTCAACAACATTCCCATACACCGGTGTTCCCCCTTA
CTCCCATGGAACGGGAACAGGCCACACAATAGACACCGTGATCAGAACACATGA
GTACTCGAACAAGGGAAAACAGTATGTTTCTGACATCACAGGATGTACAATGGTA
GATCCAACAAATGGGCCATTACCCGAAGACAATGAGCCGAGTGCCTATGCACAA
TTAGATTGCGTTCTGGAGGCTTTGGATAGAATGGATGAAGAACATCCAGGTTTGT
TTCAAGCAGCCTCACAGAATGCCATGGAGGCACTAATGGTCACAACTGTAGACA
AATTAACCCAGGGGAGACAGACTTTTGATTGGACAGTATGCAGAAACCAGCCTG
CTGCAACGGCACTAAACACAACAATAACCTCCTTTAGGTTGAATGATTTGAATGG
AGCTGACAAGGGTGGATTGGTACCCTTTTGCCAAGATATCATTGATTCATTGGAC
AAACCTGAAATGACTTTCTTCTCAGTAAAGAATATAAAGAAAAAATTGCCTGCTA
AAAACAGAAAGGGTTTCCTCATAAAGAGAATACCAATGAAAGTAAAAGACAGGA
TAACCAGAGTGGAATACATCAAAAGAGCATTATCATTAAACACAATGACAAAAG
ATGCTGAAAGGGGCAAACTAAAAAGAAGAGCGATTGCAACCGCTGGAATACAAA
TCAGAGGGTTTGTATTAGTAGTTGAAAACTTGGCTAAAAATATCTGTGAAMTCT
AGAACAAAGTGGTTTGCCCGTAGGTGGAAATGAAAAGAAGGCCAAACTGTCAAA
TGCAGTGGCCAAAATGCTCAGTAACTGCCCACCAGGAGGGATCAGCATGACAGT
AACAGGAGACAATACTAAATGGAATGAATGCTTAMTCCAAGAATCTTTTTGGCT
ATGACTGAAAGGATAACAAGAGACAGCCCAATTTGGTTCCGGGATTTTTGTAGTA
TAGCACCGGTCTTGTTCTCCAATAAAATAGCCAGATTGGGAAAAGGATTTATGAT
AACAAGCAAAACAAAAAGACTGAAGGCTCAAATACCTTGTCCAGATCTGTTTAG
CATACCATTAGAAAGATATAATGAAGAAACAAGGGCAAAATTAAAAAAGCTGAA
ACCATTCTTCAATGAAGAAGGAACGGCATCTTTGTCGCCTGGGATGATGATGGGA
ATGTTTAATATGCTATCTACCGTGTTGGGAGTAGCCGCACTAGGTATCAAAAACA
TTGGAAACAAAGAATATTTATGGGATGGACTGCAATCTTCTGATGATTTTGCTCT
GTTTGTTAATGCAAAAGATGAAGAGACATGTATGGAAGGAATAAACGACTTTTAC
CGAACATGTAAATTATTGGGAATAAACATGAGCAAAAAGAAAAGTTACTGTAAT
GAAACTGGAATGTTTGAATTTACAAGCATGTTCTATAGAGATGGATTTGTATCTA
ATTTTGCAATGGAAATTCCTTCATTTGGAGTTGCTGGAGTAAATGAATCAGCAGA
TATGGCAATAGGAATGACAATAATAAAGAACAATATGATCAACAATGGGATGGG
TCCAGCAACAGCACAAACAGCCATACAATTATTCATAGCTGATTATAGGTACACC
TACAAATGCCACAGGGGAGATTCCAAAGTGGAAGGAAAAAGAATGAAAATTATA
MGGAGCTATGGGAAAACACTAAAGGAAGAGATGGTCTGTTAGTGGCAGATGGT
GGGCCCAACATTTACAATTTGAGAAACTTACATATCCCAGAAATAGTATTGAAGT
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ACAACCTAATGGACCCTGAATACAAAGGGCGGTTACTTCATCCTCAAAATCCATT
TGTAGGACATTTATCTATTGAGGGCATCAAAGAAGCAGATATAACCCCAGCACAT
GGTCCCGTAAAGAAAATGGATTATGATGCAGTATCTGGAACTCATAGTTGGAGAA
CCAAAAGGAACAGATCTATACTAAATACTGACCAGAGGAACATGATTCTTGAGG
AACAATGCTACGCTAAGTGTTGCAACCTTTTTGAGGCCTGTTTTAATAGTGCATCA
TACAGGAAACCAGTAGGTCAGCACAGCATGCTTGAGGCTATGGCCCACAGATTA
AGAGTGGATGCACGACTAGATTATGAATCAGGAAGAATGTCAAAGGATGATTTT
GAGAAAGCAATGGCTCACCTTGGTGAGATTGGGTACATATAAGCTCCGAAGATGT
CTATGGGGTTATTGGTCATCATTGAATACATGTGATAAACAAATGATTAAAATGA
AAAAAGGCTCGTGTTTCTACT

SEQ ID NO: 32 (PB2, B/Panama/45/90)

AGCAGAAGCGGAGCGTTTTCAAGATGACATTGGCTAAAATTGAATTGTTAAAACA
ACTGTTAAGGGACAATGAAGCCAAAACAGTATTGAAACAAACAACGGTAGACCA
ATATAACATAATAAGAAAATTCAATACATCAAGAATTGAAAAGAACCCTTCATTG
AGGATGAAGTGGGCAATGTGTTCTAATTTTCCCTTGGCTCTGACCAAGGGTGATA _
TGGCAAACAGAATCCCCTTGGAATACAAGGGAATACAACTTAAAACAAATGCTG
AAGACATAGGAACTAAAGGCCAAATGTGCTCAATAGCAGCAGTTACCTGGTGGA
ATACATATGGACCAATAGGAGATACTGAAGGTTTCGAAAAGGTCTACGAAAGCT
TTTTTCTCAGAAAGATGAGACTTGACAATGCCACTTGGGGCCGAATAA_CTTTTGG
CCCAGTTGAAAGAGTAAGAAAAAGGGTACTGCTAAACCCTCTCACCAAGGAAAT
GCCTCCAGATGAAGCAAGTAATGTGATAATGGAAATATTGTTCCCTAAGGAAGCA
GGAATACCAAGAGAATCTACTTGGATACATAGGGAACTGATAAAAGAAAAAAGA
GAAAAATTGAAAGGAACAATGATAACTCCCATTGTACTGGCATACATGCTTGAGA
GAGAATTGGTTGCCAGAAGAAGGTTCCTGCCGGTGGCAGGAGCAACATCAGCTG
AGTTCATAGAAATGCTACACTGCTTACAAGGTGAAAATTGGAGACAAATATATCA
CCCAGGAGGAAATAAACTAACTGAATCTAGGTCTCAATCGATGATTGTAGCTTGT
AGAAAGATAATCAGAAGATCAATAGTCGCATCAAACCCATTAGAGCTAGCTGTA
GAAATTGCAAACAAGACTGTGATAGATACTGAACCTTTAAAATCATGTCTGACAG
CCATAGACGGAGGTGATGTAGCCTGTGACATAATAAGAGCTGCATTAGGACTAA
AGATCAGACAAAGACAAAGATTTGGACGACTTGAACTAAAGAGAATATCAGGAA
GAGGATTCAAAAATGATGAAGAAATATTAATCGGGAACGGAACAATACAGAAGA
TTGGAATATGGGACGGAGAAGAGGAGTTCCATGTAAGATGTGGTGAATGCAGGG
GAATATTAAAAAAGAGCAAAATGAGAATGGAAAAACTACTAATAAATTCAGCTA
AAAAGGAAGACATGAAAGATTTAATAATCTTGTGCATGGTATTTTCTCAAGACAC
TAGGATGTTCCAAGGAGTGAGAGGAGAAATAAATTTTCTTAATAGAGCAGGCCA
ACTTTTATCTCCAATGTACCAACTCCAAAGATATTTTTTGAATAGAAGCAACGATC
TCTTTGATCAATGGGGGTATGAGGAATCACCCAAAGCAAGTGAGCTACATGGAAT
AAATGAATTAATGAATGCATCTGACTACACTTTGAAAGGGGTTGTAGTAACAAAA
MTGTAATTGATGATTTTAGTTCTACTGAAACAGAAAAAGTATCTATAACAAAAA
ATCTTAGTTTAATAAAAAGGACTGGGGAAGTCATAATGGGGGCTAATGACGTAA
GTGAATTAGAATCACAAGCTCAGCTAATGATAACATATGATACACCTAAGATGTG
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GGAGATGGGAACAACCAAAGAACTGGTGCAAAACACCTACCAATGGGTGCTGAA
AAATTTGGTAACACTGAAGGCTCAGTTTCTTCTAGGAAAAGAAGACATGTTCCAA
TGGGATGCATTTGAAGCATTTGAAAGCATAATCCCCCAGAAGATGGCTGGCCAGT
ACAGTGGATTTGCAAGAGCAGTGCTCAAACAAATGAGAGACCAAGAGGTTATGA
AAACTGACCAGTTCATAAAGTTGTTGCCCTTTTGTTTCTCACCACCAAAATTAAGG
AGAAATGGGGAGCCTTATCAGTTCTTGAGGCTTGTATTGAAGGGAGGAGGAGAA
AATTTCATCGAAGTAAGGAAAGGGTCCCCTCTATTCTCTTACAATCCACAAACAG
AAGTCCTAACTATATGCGGCAGAATGATGTCATTAAAAGGGAAAATTGAAGATG
AAGAAAGGAATAGATCAATGGGGAATGCAGTATTAGCGGGCTTTCTCGTTAGTG
GCAAGTATGACCCAGATCTTGGAGATTTCAAAACTATTGAAGAACTTGAAAAGCT
GAAACCGGGGGAGAAAGCAAACATCTTACTTTATCAAGGAAAGCCCGTTAAAGT
AGTTAAAAGGAAAAGATATAGTGCTTTATCCAATGACATTTCACAAGGAATTAAG
AGACAAAGAATGACAGTTGAGTCCATGGGGTGGGCCTTGAGCTAATATAAATTTA
TCCATTAATTCAATAAACACAATTGAGTGAAAAATGCTCGTGTTTCTACT

SEQ ID NO: 33 (NP, B/Panama/45/90)

AGCAGAAGCACAGCATTTTCTTATTAACTTCAAGTACCAACAAAAGAACTGAAAA
TCAAAATGTCCAACATGGATATTGACGGTATCAACACTGGGACAATTGACAAAAC
ACCGGAAGAAATAACTTCTGGAACCAGTGGGACAACCAGACCAATCATCAGACC
AGCAACCCTTGCCCCACCAAGCAACAAACGAACCCGGAACCCATCCCCGGAAAG
AGCAACCACAAGCAGTGAAGCTGATGTCGGAAGGAAAACCCAAAAGAAACAGA
CCCCGACAGAGATAAAGAAGAGCGTCTACAATATGGTAGTGAAACTGGGTGAAT
TCTATAACCAGATGATGGTCAAAGCTGGACTCAACGATGACATGGAGAGAAACC
TAATCCAAAATGCGCATGCTGTGGAAAGAATTCTATTGGCTGCCACTGATGACAA
GAAAACTGAATTCCAGAGGAAAAAGAATGCCAGAGATGTCAAAGAAGGAAAAG
AAGAAATAGACCACAACAAAACAGGAGGCACCTTTTACAAGATGGTAAGAGATG
ATAAAACCATCTACTTCAGCCCTATAAGAATTACCTTTTTAAAAGAAGAGGTGAA
AACAATGTACAAAACCACCATGGGGAGTGATGGCTTCAGTGGACTAAATCACAT
AATGATTGGGCATTCACAGATGAATGATGTCTGTTTCCAAAGATCAAAGGCCCTA
AAAAGAGTTGGACTTGACCCTTCATTAATCAGTACCTTTGCAGGAAGCACACTCC
CCAGAAGATCAGGTGCAACTGGTGTTGCAATCAAAGGAGGTGGAACTTTAGTGG
CTGAAGCCATTCGATTTATAGGAAGAGCAATGGCAGACAGAGGGCTATTGAGAG
ACATCAAAGCCAAGACTGCCTATGAAAAGATTCTTCTGAATCTAAAAAACAAATG
CTCTGCGCCCCAACAAAAGGCTCTAGTTGATCAAGTGATCGGAAGTAGAAATCCA
GGGATTGCAGACATTGAAGACCTAACCCTGCTTGCTCGTAGTATGGTCGTTGTTA
GGCCCTCTGTGGCGAGCAAAGTAGTGCTTCCCATAAGCATTTATGCTAAAATACC
TCAACTAGGGTTCAATGTTGAAGAATACTCTATGGTTGGGTATGAAGCCATGGCT
CTCTACAATATGGCAACACCTGTTTCCATATTAAGAATGGGAGATGATGCAAAAG
ATAAATCGCAATTATTCTTCATGTCTTGCTTCGGAGCTGCCTATGAAGACCTGAGA
GTTTTGTCTGCATTAACAGGCATAGAATTCAAGCCTAGATCAGCATTAAAATGCA
AGGGTTTCCATGTTCCAGCAAAGGAACAGGTGGAAGGAATGGGGGCAGCTCTGA
TGTCCATCAAGCTCCAGTTTTGGGCTCCAATGACCAGATCTGGAGGGAACGAAGT
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AGGTGGAGACGGAGGGTCTGGCCAAATAAGTTGCAGCCCAGTGTTTGCAGTAGA

AAGACCTATTGCTCTAAGCAAGCAAGCTGTAAGAAGAATGCTTTCAATGAATATT
GAGGGACGTGATGCAGATGTCAAAGGAAATCTACTCAAGATGATGAATGACTCA

ATGGCTAAGAAAACCAATGGAAATGCTTTCATTGGGAAGAAAATGTTTCAAATAT
CAGACAAAAACAAAACCAATCCCGTTGAAATTCCAATTAAGCAGACCATCCCCA

ATTTCTTCTTTGGGAGGGACACAGCAGAGGATTATGATGACCTCGATTATTAAAG
CAACAAAATAGACACTATGACTGTGATTGTTTCAATACGTTTGGAATGTGGGTGT

TTACTCTTATTGAAATAAATATAAAAAATGCTGTTGTTTCTACT

SEQ ID NO: 34 (M, B/Panama/45/90)

AGCAGAAGCACGCACTTTCTTAAAATGTCGCTGTTTGGAGACACAATTGCCTACC
TGCTTTCATTGACAGAAGATGGAGAAGGCAAAGCAGAACTAGCAGAAAAATTAC
ACTGTTGGTTCGGTGGGAAAGAATTTGACCTAGACTCTGCCTTGGAATGGATAAA
AAACAAAAGATGCTTAACTGATATACAGAAAGCACTAATTGGTGCCTCTATCTGC
TTTTTAAAACCAAAAGACCAAGAAAGAAAAAGAAGATTCATCACAGAGCCCCTA
TCAGGAATGGGAACAACAGCAACAAAAAAGAAGGGCCTGATTCTAGCTGAGAGA
AAAATGAGAAGATGTGTGAGTTTTCATGAAGCATTTGAAATAGCAGAAGGCCAT

GAAAGCTCAGCGCTACTATATTGTCTCATGGTCATGTACCTGAACCCTGGAAATT

ATTCAATGCAAGTAAAACTAGGAACGCTCTGTGCTTTGTGCGAGAAACAAGCATC
ACATTCACACAGGGCTCATAGCAGAGCAGCAAGATCTTCAGTGCCTGGAGTGAG

GCGAGAAATGCAGATGGTCTCAGCTATGAACACAGCAAAAACAATGAATGGAAT
GGGAAAGGGAGAAGACGTCCAAAAACTGGCAGAAGAGCTGCAAAGCAACATTG

GAGTATTGAGATCTCTTGGGGCAAGTCAAAAGAATGGGGAAGGAATTGCAAAGG
ATGTGATGGAAGTGCTAAAGCAGAGCTCTATGGGAAATTCAGCTCTTGTGAAGAA
ATACCTATAATGCTCGAACCATTTCAGATTCTTTCAATTTGTTCTTTCATCTTATCA
GCTCTCCATTTCATGGCTTGGACAATAGGGCATTTGAATCAAATAAAAAGAGGAG
' TAAACATGAAAATACGAATAAAAAATCCAAATAAAGAGACAATAAACAGAGAG

GTATCAATTTTGAGACACAGTTACCAAAAAGAAATCCAGGCCAAAGAAACAATG

AAGGAAGTACTCTCTGACAACATGGAGGTATTGAGTGACCACATAGTAATTGAG

GGGCTTTCTGCTGAAGAGATAATAAAAATGGGTGAAACAGTTTTGGAGGTAGAA

GAATTGCATTAAATTCAATTTTTACTGTATTTCTTGCTATGCATTTAAGCAAATTG

TAATCAATGTCAGCAAATAAACTGGAAAAAGTGCGTTGTTTCTACT

SEQ ID NO: 35 (NS, B/Panama/45/90)

AGCAGAAGCAGAGGATTTGTTTAGTCACTGGCAAACGAAAAAATGGCGGACAAC
ATGACCACAACACAAATTGAGGTGGGTCCGGGAGCAACCAATGCCACCATAAAC
TTTGAAGCAGGAATTTTGGAGTGCTATGAAAGGCTTTCATGGCAAAGAGCCCTTG
ACTACCCTGGTCAAGACCGCCTAAACAAACTAAAGAGAAAATTGGAATCAAGAA
TAAAGACTCACAACAAAAGTGAGCCAGAAAGTAAAAGGATGTCTCTTGAAGAGA
GAAAAGCTATTGGGGTAAAAATGATGAAAGTGCTCCTATTTATGAACCCATCTGC
TGGAGTTGAAGGGTTTGAGCCATATTGTATGAAAAATCCCTCCAATAGCAACTGT
CCAGACTGCAATTGGGCTGATTACCCTCCAACACCAGGAAAGTACCTTGATGGCA
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TAGAAGAAGAACCGGAGAATGTTGGTGACTCAACTGAAATAGTATTAAGGGACA
TGAACAACAAAGATGCAAGGCAAAAGATAAAAGAGGAAGTAAACACTCAGAAA

GAAGGGAAATTCCGTTTGACAATAAAAAGGGATATACGTAATGTGTTGTCCTTGA
GAGTGTTGGTAAACGGAACATTCATCAAGCACCCTAATGGATACAAGTCCTTATC
MCTCTGCATAGATTGAATGCATATGACCAGAGTGGAAGACTTGTTGCTAAACTT
GTTGCTACTGATGATCTTACAGTGGAGGATGAAGAAGATGGCCATCGGATCCTCA
ACTCACTCTTCGAGCGTCTTAATGAAGGACATTCAAAGCCAATTCGAGCAGCTGA
AACTGCGGTGGGAGTCTTATCCCAATTTGGTCAAGAGCACCGATTATCACCAGAA
GAGAGAGACAATTAGACTGGTTACGGAAGAACTTTATCTTTTAAGTAAAAGAATT
GATGATAACATATTGTTCCACAAAACAGTAATAGCCAACAGCTCCATAATAGCTG
ACATGATTGTATCATTATCATTATTGGAAACATTGTATGAAATGAAGGATGTGGT

TGAAGTGTACAGCAGGCAGTGCTTGTGAATTTAAAATAAAAATCCTCTTGTTACT

ACT

SEQ ID NO: 36 (NA, B/Panama/45/90)

AGCAGAAGCAGAGCATCTTCTCAAAACTGAGGCAAATAGGCCAAAAATGAACAA
TGCTACCTTCAACTATACAAACGTTAACCCTATTTCTCACATCAGGGGGAGTGTTA
TTATCACTATATGTGTCAGCTTCACTATCATACTTACTGTATTCGGATATATTGCT
AAAATTTTCACCAACAGAAATAACTGCACCAACAATGCCATTGGATTGTGCAAAC
GCATCAAATGTTCAGGCTGTGAACCGTTCTGCAACAAAAGAGATGACACTTCTTC
TCCCAGMCCGGAGTGGACATACCCTCGTTTATCTTGCCCGGGCTCAACCTTTCA
GAAAGCACTCCTAATTAGCCCTCATAGATTCGGAGAAACCAGAGGAAACTCAGC
TCCCTTGACAATAAGGGAACCTTTTATTGCTTGTGGACCAAAGGAATGCAAACAC
TTTGCTCTAACCCATTATGCAGCTCAACCAGGGGGATACTACAATGGAACAAGAG
AGGACAGAAACAAGCTGAGGCATCTGATTTCAGTCAAATTGGGCAAAATACCAA
CAGTAGAAAACTCCATTTTCCACATGGCAGCTTGGAGCGGGTCCGCATGCCATGA
TGGTAGAGAATGGACATATATCGGAGTTGATGGCCCTGACAGTAATGCATTGATC
AAAATAAAATATGGAGAAGCATATACTGACACATACCATTCCTATGCAAACAAC
ATCCTAAGAACACAAGAAAGTGCCTGCAATTGCATTGGGGGAGATTGTTATCTTA
TGATAACTGATGGCTCAGCTTCAGGAATTAGTAAATGCAGATTTCTTAAGATTCG
AGAGGGTCGAATAATAAAAGAAATATTTCCAACAGGAAGAGTAGAACATACTGA
AGAATGCACATGCGGATTTGCCAGCAACAAAACCATAGAATGTGCCTGTAGAGA
TMCAGTTACACAGCAAAAAGACCCTTTGTCAAATTAAATGTGGAGACTGATACA
GCTGAAATAAGATTGATGTGCACAGAGACTTATTTGGACACCCCCAGACCAGATG
ATGGAAGCATAACAGGGCCTTGCGAATCTAATGGGGACAAAGGGCGTGGAGGCA
TCAAGGGAGGATTTGTTCATCAAAGAATGGCATCCAAGATTGGAAGATGGTACTC
TCGAACGATGTCTAAAACTGAAAGAATGGGGATGGAACTGTATGTCAAGTATGA
TGGAGACCCATGGACTGACAGTGAAGCCCTTGCTCCTAGTGGAGTAATGGTTTCA
ATGGAAGAACCTGGTTGGTATTCTTTTGGCTTCGAAATAAAAGATAAGAAATGTG
ATGTCCCCTGTATTGGGATAGAGATGGTACACGATGGTGGAAAAAAGACTTGGC
ACTCAGCAGCAACAGCCATTTACTGTTTAATGGGCTCAGGACAATTGCTATGGGA
CACTGTCACAGGTGTTGATATGGCTCTGTAATGGAGGAATGGTTGAGTCTGTTCT
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AAACCCTTTGTTCCTATTTTGTTTGAATAATTGTCCTTACTGAACTTAATTGTTTCT
GAAAAATGCTCTTGTTACTACT

SEQ ID NO: 37 (HA, B/Panama/45/90)

AGCAGAAGCAGAGCATTTTCTAATATCCACAAAATGAAGGCAATAATTGTACTAC
TCATGGTAGTAACATCCAACGCAGATCGAATCTGCACTGGGATAACATCTTCAAA
CTCACCTCATGTGGTCAAAACAGCTACTCAAGGGGAAGTCAATGTGACTGGTGTG
ATACCACTGACAACAACACCAACAAAATCTCATTTTGCAAATCTAAAAGGAACA
AAGACCAGAGGGAAACTATGCCCAAACTGTCTCAACTGCACAGATCTGGATGTG
GCCTTGGGCAGACCAATGTGTGTGGGGACCACACCTTCGGCAAAAGCTTCAATAC
TCCACGAAGTCAGACCTGTTACATCCGGGTGCTTTCCTATAATGCACGACAGAAC
AAAAATCAGACAGCTACCCAATCTTCTCAGAGGATATGAAAATATCAGATTATCA
ACCCAAAACGTTATCAACGCAGAAAGAGCACCAGGAGGACCCTACAGACTTGGA
ACCTCAGGATCTTGCCCTAACGTTACCAGTAGAGACGGATTCTTCGCAACAATGG
CTTGGGCTGTCCCAAGGGACAACAAAACAGCAACGAATCCACTAACAGTAGAAG
TACCATACATTTGTACAAAAGGAGAAGACCAAATTACTGTTTGGGGGTTCCATTC
TGATGACAAAACCCAAATGAAAAACCTCTATGGAGACTCAAATCCTCAAAAGTTC
ACCTCATCTGCCAATGGAGTAACCACACATTATGTTTCTCAGATTGGTGGCTTCCC
AAATCAAACAGAAGACGGAGGGCTACCACAAAGCGGCAGAATTGTTGTTGATTA
CATGGTGCAAAAACCTGGGAAAACAGGAACAATTGTCTATCAAAGAGGTGTTTT
GTTGCCTCAAAAGGTGTGGTGCGCAAGTGGCAGGAGCAAGGTAATAAAAGGGTC
CTTGCCTTTAATTGGTGAAGCAGATTGCCTTCACGAAAAATACGGTGGATTAAAC
AAAAGCAAGCCTTACTACACAGGAGAACATGCAAAAGCCATAGGAAATTGCCCA
ATATGGGTGAAAACACCTTTGAAGCTTGCCAATGGAACCAAATATAGACCTCCTG
CAAAACTATTAAAGGAAAGGGGTTTCTTCGGAGCTATTGCTGGTTTCTTAGAAGG
AGGATGGGAAGGAATGATTGCAGGTTGGCACGGATACACATCTCATGGAGCACA
TGGAGTGGCAGTGGCAGCAGACCTTAAGAGTACGCAAGAAGCCATAAACAAGAT
AACAAAAAATCTCAATTCTTTGAGTGAGCTAGAAGTAAAGAATCTTCAAAGACTA
AGTGGTGCCATGGATGAACTCCACAACGAAATACTCGAGCTGGATGAGAAAGTG
GATGATCTCAGAGCTGACACAATAAGCTCGCAAATAGAGCTTGCAGTCTTGCTTT
CCAACGAAGGAATAATAAACAGTGAAGATGAGCATCTATTGGCACTTGAGAGAA
AACTAAAGAAAATGCTGGGTCCCTCTGCTGTAGACATAGGGAATGGATGCTTCGA
AACCAAACACAAGTGCAACCAGACCTGCTTAGACAGAATAGCTGCTGGCACCTTT
AATGCAGGAGAATTTTCTCTTCCCACTTTTGATTCACTGAATATTACTGCTGCATC
TTTAAATGATGATGGATTGGATAATCATACTATACTGCTCTACTACTCAACTGCTG
CTTCTAGTTTGGCTGTAACATTGATGATAGCTATTTTTATTGTTTATATGGTCTCCA
GAGACAATGTTTCTTGCTCCATCTGTCTATAAGGAAAATTAAGCCCTGTATTTTCC
TTTGTTGTAGTGCTTGTTTGCTTGTTACCATTACAAAGAAACGTTATTGAAAAATG
CTCTTGTTACTACT

SEQ ID NO: 38 (NP, B/Ann Arbor/1/66)
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AGCAGAAGCACAGCATTTTCTTGTGAACTTCAAGTACCAACAAAAACTGAAAATC
AAAATGTCCAACATGGATATTGACGGCATCAACACTGGAACAATTGACAAAACA
CCAGAAGAAATAACTTCCGGAACCAGTGGGGCAACCAGACCAATCATCAAGCCA
GCAACCCTTGCCCCACCAAGCAATAAACGAACCCGAAACCCATCCCCAGAAAGG
GCAACCACAAGCAGCGAAGCGATTGTCGGAAGGAGAACCCAAAAGAAACAAAC
CCCGACAGAGATAAAGAAGAGCGTCTACAATATGGTAGTGAAACTGGGTGAATT
CTACAACCAGATGATGGTCAAAGCTGGACTCAACGATGACATGGAGAGAAACCT
AATCCAAAATGCACATGCTGTGGAAAGAATTCTATTGGCTGCTACTGATGACAAG
AAAACTGAATACCAAAAGAAAAAGAATGCCAGAGATGTCAAAGAAGGGAAAGA
AGAAATAGACCACAACAAAACAGGAGGCACCTTTTATAAGATGGTAAGAGATGA
TAAAACCATCTACTTCAGCCCTATAAGAATTACCTTTTTAAAAGAAGAGGTGAAA
ACAATGTACAAGACCACCATGGGGAGTGATGGTTTCAGTGGACTAAATCACATCA
TGATTGGGCATTCACAGATGAACGATGTCTGTTTCCAAAGATCAAAGGCACTAAA
AAGAGTTGGACTTGACCCTTCATTAATCAGTACTTTTGCAGGAAGCACACTCCCC
AGAAGATCAGGTGCAACTGGTGTTGCGATCAAAGGAGGTGGAACTTTAGTGGCA
GAAGCCATTCGATTTATAGGAAGAGCAATGGCAGACAGAGGGCTATTGAGAGAC
ATCAGAGCCAAGACGGCCTATGAAAAGATTCTTCTGAATCTGAAAAACAAGTGCT
CTGCGCCCCAACAAAAGGCTCTAGTTGATCAAGTGATCGGAAGTAGAAACCCAG
GGATTGCAGACATAGAAGACCTAACCCTGCTTGCCCGAAGCATGGTCGTTGTCAG
GCCCTCTGTAGCGAGCAAAGTGGTGCTTCCCATAAGCATTAATGCTAAAATACCT
CAACTAGGGTTCAATGTTGAAGAATACTCTATGGTTGGGTATGAAGCCATGGCTC
TTTATAATATGGCAACACCTGTTTCCATATTAAGAATGGGAGACGATGCAAAAGA
TAAATCACAATTATTCTTCATGTCTTGCTTTGGAGCTGCCTATGAAGACCAAAGA
GTTTTGTCTGCACTAACCGGCACAGAATTCAAGCCTAGGTCAGCATTAAAGTGCA
AGGGTTTCCACGTTCCAGCAAAGGAGCAAGTGGAAGGAATGGGGGCAGCTCTGA
TGTCCATCAAGCTCCAGTTTTGGGCCCCAATGACCAGATCTGGGGGGAACGAAGT
AGGTGGAGACGGAGGGTCTGGTCAAATAAGTTGCAGCCCCGTGTTTGCAGTAGA
GAGACCTATTGCTCTAAGCAAGCAAGCTGTAAGAAGAATGCTGTCAATGAATATT
GAGGGACGTGATGCAGATGTCAAAGGAAATCTACTCAAGATGATGAATGATTCA
ATGGCTAAGAAAACCAATGGAAATGCTTTCATTGGGAAGAAAATGTTTCAAATAT
CAGACAAAAACAAAATCAATCCCGTTGATATTCCAATTAAGCAGACCATCCCCAA
TTTCTTCTTTGGGAGGGACACAGCAGAGGATTATGATGACCTCGATTATTAAAGC
AACAAAATAGACACTATGGCTGTGACTGTTTCAGTACGTTTGGAATGTGGGTGTT
TACTCTTATTGAAATAAATGTAAAAAATGCTGTTGTTTCTACT

SEQ ID NO: 39 (NP, B/Ann Arbor/1/66 — trinh tw thay thé)

AGCAGAAGCACAGCATTTTCTTGTGAACTTCAAGTACCAACAAAAACTGAAAATC
AAAATGTCCAACATGGATATTGACGGCATCAACACTGGAACAATTGACAAAACA
CCAGAAGAAATAACTTCCGGAACCAGTGGGGCAACCAGACCAATCATCAAGCCA
GCAACCCTTGCCCCACCAAGCAATAAACGAACCCGAAACCCATCCCCAGAAAGG
GCAACCACAAGCAGCGAAGCGATTGTCGGAAGGAGAACCCAAAAGAAACAAAC
CCCGACAGAGATAAAGAAGAGCGTCTACAATATGGTAGTGAAACTGGGTGAATT
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CTACAACCAGATGATGGTCAAAGCTGGACTCAACGATGACATGGAGAGAAACCT
AATCCAAAATGCACATGCTGTGGAAAGAATTCTATTGGCTGCTACTGATGACAAG
AAAACTGAATACCAAAAGAAAAAGAATGCCAGAGATGTCAAAGAAGGGAAAGA
AGAAATAGACCACAACAAAACAGGAGGCACCTTTTATAAGATGGTAAGAGATGA
TAAAACCATCTACTTCAGCCCTATAAGAATTACCTTTTTAAAAGAAGAGGTGAAA
ACAATGTACAAGACCACCATGGGGAGTGATGGTTTCAGTGGACTAAATCACATCA
TGATTGGGCATTCACAGATGAACGATGTCTGTTTCCAAAGATCAAAGGCACTAAA
AAGAGTTGGACTTGACCCTTCATTAATCAGTACTTTTGCAGGAAGCACACTCCCC
AGAAGATCAGGTGCAACTGGTGTTGCGATCAAAGGAGGTGGAACTTTAGTGGCA
GAAGCCATTCGATTTATAGGAAGAGCAATGGCAGACAGAGGGCTATTGAGAGAC
ATCAGAGCCAAGACGGCCTATGAAAAGATTCTTCTGAATCTGAAAAACAAGTGCT
CTGCGCCCCAACAAAAGGCTCTAGTTGATCAAGTGATCGGAAGTAGAAACCCAG
GGATTGCAGACATAGAAGACCTAACCCTGCTTGCCCGAAGCATGGTCGTTGTCAG
GCCCTCTGTAGCGAGCAAAGTGGTGCTTCCCATAAGCATTAATGCTAAAATACCT
CAACTAGGGTTCAATGTTGAAGAATACTCTATGGTTGGGTATGAAGCCATGGCTC
TTTATAATATGGCAACACCTGTTTCCATATTAAGAATGGGAGACGATGCAAAAGA
TAAATCACAATTATTCTTCATGTCTTGCTTTGGAGCTGCCTATGAAGACCAAAGA
GTTTTGTCTGCACTAACCGGCACAGAATTCAAGCCTAGGTCAGCATTAAAGTGCA
AGGGTTTCCACGTTCCAGCAAAGGAGCAAGTGGAAGGAATGGGGGCAGCTCTGA
TGTCCATCAAGCTCCAGTTTTGGGCCCCAATGACCAGATCTGGGGGGAACGAAGT
AGGTGGAGACGGAGGGTCTGGTCAAATAAGTTGCAGCCCCGTGTTTGCAGTAGA
GAGACCTATTGCTCTAAGCAAGCAAGCTGTAAGAAGAATGCTGTCAATGAATATT
GAGGGACGTGATGCAGATGTCAAAGGAAATCTACTCAAGATGATGAATGATTCA
ATGGCTAAGAAAACCAATGGAAATGCTTTCATTGGGAAGAAAATGTTTCAAATAT
CAGACAAAAACAAAATCAATCCCGTTGATATTCCAATTAAGCAGACCATCCCCAA
TTTCTTCTTTGGGAGGGACACAGCAGAGGATTATGATGACCTCGATTATTAAAGC
AACAAAATAGACACTATGGCTGTGACTGTTTCAGTACGTTTGGAATGTGGGTGTT
TACTCTTATTGAAATAAATGTAAAAAATGCTGTTGTTTCTACT

SEQ ID NO: 40 (PB2, A/New Caledonia/20/1999)

ATGGAAAGAATAAAAGAGCTAAGGAATCTGATGTCACAATCTCGCACTCGCGAG
ATACTTACAAAAACTACTGTAGACCACATGGCCATAATCAAGAAATACACATCAG
GAAGACAGGAGAAAAACCCATCACTTAGAATGAAATGGATGATGGCAATGAAAT
ACCCAATTACAGCAGATAAAAGGATAACGGAAATGATTCCTGAAAGAAATGAGC
AAGGACAGACATTATGGAGTAAAGTGAATGATGCCGGATCAGACCGAGTGATGA
TATCACCCCTGGCTGTGACATGGTGGAACAGAAATGGACCAGTGGCAAGTACTAT
TCACTATCCAAAAATCTACAAAACTTACTTTGAAAAGGTTGAAAGGTTAAAACAT
GGAACCTTTGGCCCTGTACACTTTAGAAACCAAGTCAAAATACGCCGAAGAGTCG
ACATAAATCCTGGTCATGCAGACCTCAGCGCCAAGGAGGCACAGGATGTAATTAT
GGAAGTTGTTTTCCCTAATGAAGTGGGAGCCAGAATACTAACATCAGAATCGCAA
TTAACGATAACCAAGGAGAAAAAAGAAGAACTCCAGAATTGCAAAATTTCCCCT
TTGATGGTTGCATACATGTTAGAGAGGGAACTTGTCCGCAAAACGAGATTTCTCC
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CGGTTGCTGGTGGAACAAGCAGTGTGTACATTGAAGTTTTGCATTTAACACAGGG
GACATGCTGGGAGCAGATGTACACTCCAGGTGGGGAGGTGAGGAATGATGATGT
TGATCAAAGCCTAATTATTGCTGCTAGGAACATAGTGAGAAGAGCTGCAGTATCA
GCAGATCCACTAGCATCTTTATTAGAAATGTGCCATAGCACACAGATTGGTGGGA
CAAGGATGGTGGATATTCTCAGGCAAAATCCAACAGAAGAACAAGCTGTGGATA
TATGCAAAGCAGCAATGGGGCTGAGAATCAGTTCATCCTTCAGTTTTGGCGGATT
CACATTRAAGAGAACAAGTGGATCATCAGTCAAAAGGGAGGAAGAAGTGCTCAC
GGGCAATCTGCAAACATTGAAGCTAACTGTGCATGAGGGATATGAAGAGTTCAC
AATGGTTGGGAAAAGGGCAACAGCTATACTCAGAAAAGCAACCAGGAGATTGAT
TCAACTAATAGTGAGTGGAAGAGACGAACAGTCAATAGTCGAAGCAATAGTTGT
AGCAATGGTATTCTCACAAGAAGATTGCATGGTAAAAGCAGTTAGAGGTGATCTG
AATTTCGTTAATAGAGCGAATCAGCGGTTGAATCCCATGCATCAACTTTTGAGAC
ATTTTCAGAAGGATGCTAAAGTACTTTTCTTAAATTGGGGAATTGAACCTATCGA
CAATGTGATGGGAATGATTGGGATATTACCTGATATGACTCCAAGTACCGAGATG
TCAATGAGAGGAGTGAGAGTCAGCAAAATGGGTGTAGATGAATACTCCAATGCT
GAAAGGGTAGTGGTGAGCATTGACCGTTTTTTGAGAGTCCGGGACCAAAGAGGA
AATGTACTACTGTCTCCAGAGGAAGTCAGTGAAACACAGGGAACAGAGAAACTG
ACAATAACTTACTCTTCATCAATGATGTGGGAGATTAATGGCCCTGAGTCAGTGT
TGATCAATACCTATCAGTGGATCATCAGAAACTGGGAGACTGTTAAAATTCAGTG
GTCTCAGAACCCTACAATGCTATACAATAAAATGGAATTCGAGCCATTTCAGTCT
CTAGTCCCTAAGGCCATTAGAGGCCAATACAGTGGGTTTGTTAGAACTCTATTTC
AACAAATGAGGGATGTGCTTGGGACCTTTGACACAACTCAGATAATAAAACTTCT
TCCCTTTGCAGCCGCTCCACCAAAGCAAAGTAGAATGCAATTCTCATCATTGACT
GTGAATGTGAGGGGATCAGGAATGAGAATACTTGTAAGGGGTAATTCTCCAGTAT
TCAACTACAACAAGACCACTAAGAGACTCACAGTCCTCGGAAAGGATGCTGGCA
CTTTAACTGAAGACCCAGATGAAGGCACAGCTGGAGTGGAATCTGCTGTTCTAAG
GGGATTCCTCATTCTAGGCAAAGAAGATAGAAGATATGGGCCAGCATTAAGCAT
CAATGAATTGAGCAACCTTGCGAAAGGGGAAAAAGCTAATGTGCTAATTGGGCA
AGGGGACGTAGTGTTGGTAATGAAACGAAAACGGGACTCTAGCATACTTACTGA
CAGCCAGACAGCGACCAAAAGAATTCGGATGGCCATCAAT

SEQ ID NO: 41 (md hod cing trinh ti axit amin nhw SEQ ID NO: 40)

ATGGAACGCATTAAAGAACTGCGCAACCTGATGAGCCAGAGCCGCACCCGCGAA
ATTCTGACCAAAACCACCGTGGATCATATGGCGATTATTAAAAAATATACCAGCG
GCCGCCAGGAAAAAAACCCGAGCCTGCGCATGAAATGGATGATGGCGATGAAAT
ATCCGATTACCGCGGATAAACGCATTACCGAAATGATTCCGGAACGCAACGAAC
AGGGCCAGACCCTGTGGAGCAAAGTGAACGATGCGGGCAGCGATCGCGTGATGA
TTAGCCCGCTGGCGGTGACCTGGTGGAACCGCAACGGCCCGGTGGCGAGCACCA
TTCATTATCCGAAAATTTATAAAACCTATTTTGAAAAAGTGGAACGCCTGAAACA
TGGCACCTTTGGCCCGGTGCATTTTCGCAACCAGGTGAAAATTCGCCGCCGCGTG
GATATTAACCCGGGCCATGCGGATCTGAGCGCGAAAGAAGCGCAGGATGTGATT
ATGGAAGTGGTGTTTCCGAACGAAGTGGGCGCGCGCATTCTGACCAGCGAAAGC
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CAGCTGACCATTACCAAAGAAAAAAAAGAAGAACTGCAGAACTGCAAAATTAGC
CCGCTGATGGTGGCGTATATGCTGGAACGCGAACTGGTGCGCAAAACCCGCTTTC
TGCCGGTGGCGGGCGGCACCAGCAGCGTGTATATTGAAGTGCTGCATCTGACCCA
GGGCACCTGCTGGGAACAGATGTATACCCCGGGCGGCGAAGTGCGCAACGATGA
TGTGGATCAGAGCCTGATTATTGCGGCGCGCAACATTGTGCGCCGCGCGGCGGTG
AGCGCGGATCCGCTGGCGAGCCTGCTGGAAATGTGCCATAGCACCCAGATTGGC
GGCACCCGCATGGTGGATATTCTGCGCCAGAACCCGACCGAAGAACAGGCGGTG
GATATTTGCAAAGCGGCGATGGGCCTGCGCATTAGCAGCAGCTTTAGCTTTGGCG
GCTTTACCTTTAAACGCACCAGCGGCAGCAGCGTGAAACGCGAAGAAGAAGTGC
TGACCGGCAACCTGCAGACCCTGAAACTGACCGTGCATGAAGGCTATGAAGAAT
TTACCATGGTGGGCAAACGCGCGACCGCGATTCTGCGCAAAGCGACCCGCCGCCT
GATTCAGCTGATTGTGAGCGGCCGCGATGAACAGAGCATTGTGGAAGCGATTGTG
GTGGCGATGGTGTTTAGCCAGGAAGATTGCATGGTGAAAGCGGTGCGCGGCGAT
CTGAACTTTGTGAACCGCGCGAACCAGCGCCTGAACCCGATGCATCAGCTGCTGC
GCCATTTTCAGAAAGATGCGAAAGTGCTGTTTCTGAACTGGGGCATTGAACCGAT
TGATAACGTGATGGGCATGATTGGCATTCTGCCGGATATGACCCCGAGCACCGAA
ATGAGCATGCGCGGCGTGCGCGTGAGCAAAATGGGCGTGGATGAATATAGCAAC
GCGGAACGCGTGGTGGTGAGCATTGATCGCTTTCTGCGCGTGCGCGATCAGCGCG
GCAACGTGCTGCTGAGCCCGGAAGAAGTGAGCGAAACCCAGGGCACCGAAAAAC
TGACCATTACCTATAGCAGCAGCATGATGTGGGAAATTAACGGCCCGGAAAGCG
TGCTGATTAACACCTATCAGTGGATTATTCGCAACTGGGAAACCGTGAAAATTCA
GTGGAGCCAGAACCCGACCATGCTGTATAACAAAATGGAATTTGAACCGTTTCAG
AGCCTGGTGCCGAAAGCGATTCGCGGCCAGTATAGCGGCTTTGTGCGCACCCTGT
TTCAGCAGATGCGCGATGTGCTGGGCACCTTTGATACCACCCAGATTATTAAACT
GCTGCCGTTTGCGGCGGCGCCGCCGAAACAGAGCCGCATGCAGTTTAGCAGCCTG
ACCGTGAACGTGCGCGGCAGCGGCATGCGCATTCTGGTGCGCGGCAACAGCCCG
GTGTTTAACTATAACAAAACCACCAAACGCCTGACCGTGCTGGGCAAAGATGCG
GGCACCCTGACCGAAGATCCGGATGAAGGCACCGCGGGCGTGGAAAGCGCGGTG
CTGCGCGGCTTTCTGATTCTGGGCAAAGAAGATCGCCGCTATGGCCCGGCGCTGA
GCATTAACGAACTGAGCAACCTGGCGAAAGGCGAAAAAGCGAACGTGCTGATTG
GCCAGGGCGATGTGGTGCTGGTGATGAAACGCAAACGCGATAGCAGCATTCTGA
CCGATAGCCAGACCGCGACCAAACGCATTCGCATGGCGATTAAC

SEQ ID NO: 42 (HA, BX-35)

MKAIIVLLMVVTSNADRICTGITS SNSPHVVKTATQGEVNVTGVIPLTTTPTKSHFANL
KGTETRGKLCPKCLNCTDLDVALGRPKCTGKIPSARVSILHEVRPVTSGCFPIMHDRT
KIRQLPNLLRGYEHIRLSTHNVINAENAPGGPYKIGTSGSCPNITNGNGFFATMAWAV
PKNDKNKTATNPLTIEVPYICTEGEDQITVWGFHSDDETQMAKLYGDSKPQKFTSSA
NGVTTHYVSQKKEPNQTEDGGLPQ&HUVVDYMVQKSGKTGUTYQRGHJPQKV“’
CAS GRSKVIKGSLPLIGEADCLHEKYGGLNKSKPYYTGEHAKAIGNCPIWVKTPLKLA
NGTKYRPPAKLLKERGFF GAIAGFLEGGWEGMIAGWHGYTSHGAHGVAVAADLKS
TQEAINKITKNLNSLSELEVKNLQRLSGAMDELHNEILELDEKVDDLRADTISSQIELA
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VLLSNEGIINSEDEHLLALERKLKKMLGP SAVEIGNGCFETKHKCNQTCLDRIAAGTF
DAGEFSLPTFDSLNITAASLNDDGLDNHTILLYYSTAASSLAVTLMIAIFVVYMVSRD
NVSCSICL

SEQ ID NO: 43 (NP, B/Lee/40)

AGCATTTTCTTGTGAGCTTCGAGCACTAATAAAACTGAAAATCAAAATGTCCAAC
ATGGATATTGACAGTATAAATACCGGAACAATCGATAAAAAACCAGAAGAACTG
ACTCCCGGAACCAGTGGGGCAACCAGACCAATCATCAAGCCAGCAACCCTTGCTC
CGCCAAGCAACAAACGAACCCGAAATCCATCCCCAGAAAGGACAACCACAAGCA
GTGAAACCGATATCGGAAGGAAAATCCAAAAGAAACAAACCCCAACAGAGATA
AAGAAGAGCGTCTACAACATGGTGGTAAAGCTGGGTGAATTCTACAACCAGATG
ATGGTCAAAGCTGGACTTAATGATGACATGGAAAGGAATCTAATCCAMATGCA
CAAGCTGTGGAGAGAATCCTATTGGCTGCAACTGATGACAAGAAAACTGAATAC
CAAAAGAAAAGGAATGCCAGAGATGTCAAAGAAGGGAAGGAAGAAATAGACCA
CAACAAGACAGGAGGCACCTTTTATAAGATGGTAAGAGATGATAAAACCATCTA
CTTCAGCCCTATAAAAATTACCTTTTTAAAAGAAGAGGTGAAAACAATGTACAAG
ACCACCATGGGGAGTGATGGTTTCAGTGGACTAAATCACATTATGATTGGACATT
CACAGATGAACGATGTCTGTTTCCAAAGATCAAAGGCACTGAAAAGGGTTGGAC
TTGACCCTTCATTAATCAGTACTTTTGCCGGAAGCACACTACCCAGAAGATCAGG
TACAACTGGTGTTGCAATCAAAGGAGGTGGAACTTTAGTGGCAGAAGCCATTCGA
TTTATAGGAAGAGCAATGGCAGACAGAGGGCTACTGAGAGACATCAAGGCCAAG
ACAGCCTATGAAAAGATTCTTCTGAATCTGAAAAACAAGTGCTCTGCGCCCCAAC
AAAAGGCTCTAGTTGATCAAGTGATCGGAAGTAGGAACCCAGGGATTGCAGACA
TAGAAGACCTAACTCTGCTTGCCAGAAGCATGATAGTTGTCAGACCCTCTGTAGC
GAGCAAAGTGGTGCTTCCCATAAGCATTTATGCTAAAATACCTCAACTAGGATTC
AATATCGAAGAATACTCTATGGTTGGGTATGAAGCCATGGCTCTTTATAATATGG
CAACACCTGTTTCCATATTAAGAATGGGAGATGACGCAAAAGATAAATCTCAACT
ATTCTTCATGTCGTGCTTCGGAGCTGCCTATGAAGATCTAAGAGTGTTATCTGCAC
TAACGGGCACCGAATTTAAGCCTAGATCAGCACTAAAATGCAAGGGTTTCCATGT
CCCGGCTAAGGAGCAAGTAGAAGGAATGGGGGCAGCTCTGATGTCCATCAAGCT
TCAGTTCTGGGCCCCAATGACCAGATCTGGAGGGAATGAAGTAAGTGGAGAAGG
AGGGTCTGGTCAAATAAGTTGCAGCCCTGTGTTTGCAGTAGAAAGACCTATTGCT
CTAAGCAAGCAAGCTGTAAGAAGAATGCTGTCAATGAACGTTGAAGGACGTGAT
GCAGATGTCAAAGGAAATCTACTCAAAATGATGAATGATTCGATGGCAAAGAAA
ACCAGTGGAAATGCTTTCATTGGGAAGAAAATGTTTCAAATATCAGACAAAAAC
AAAGTCAATCCCATTGAGATTCCAATTAAGCAGACCATCCCCAGTTTCTTCTTTGG
GAGGGACACAGCAGAGGATTATGATGACCTCGATTATTAAAGCAATAAAATAGA
CACTATGGCTGTGACTGTTTCAGTACGTTTGGGATGTGGGTGTTTACTCTTATTGA
AATAAATGTAAAA

SEQ ID NO: 44 (NP, B/Ann Arbor/1/66)
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MSNMDID GINTGTIDKTPEEITSGTSGATRPIIKPATLAPPSNKRTRNPSPERATTSSEAI
VGRRTQKKQTPTEIKKSVYNMVVKLGEFYNQMMVKAGLNDDMERNLIQNAHAVER
ILLAATDDKKTEYQKKKNARDVKEGKEEIDHNKTGGTFYKMVRDDKTIYFSPIRITFL
KEEVKTMYKTTMGSDGFSGLNHIMIGHSQMNDVCFQRSKALKRVGLDPSLISTFAGS
TLPRRS GATGVAIKGGGTLVAEAIRFIGRAMADRGLLRDIRAKTAYEKILLNLKNKCS
APQQKALVDQVIGSRNPGIADIEDLTLLARSMVVVRPSVASKVVLPISINAKIPQLGFN
VEEYSMVGYEAMALYNMATPVSILRMGDDAKDKSQLFFMSCFGAAYEDQRVLSAL
TGTEFKPRSALKCKGFHVPAKEQVEGMGAALMSIKLQFWAPMTRS GGNEVGGDGG
SGQISCSPVFAVERPIALSKQAVRRMLSMNIEGRDADVKGNLLKMMNDSMAKKTNG
NAFIGKKMFQISDKNKINPVDIPIKQTIPNFFFGRDTAEDYDDLDY

SEQ ID NO: 45 (NP, B/Ann Arbor/1/66)

MSNMDIDGINTGTIDKTPEEITSGTSGATRPIIKPATLAPP SNKRTRNPSPERAATSSEA

DVGRRTQKKQTPTEIKKSVYNMVVKLGEFYNQMMVKAGLNDDMERNLIQNAHAA

ERILLAATDDKKTEFQKKKNARDVKEGKEEIDHNKTGGTFYKMVRDDKTIYFSPIRIT
FLKEEVKTMYKTTMGSDGFSGLNHIMIGHS QMNDVCFQRSKALKRVGLDPSLISTFA
GSTLPRRSGATGVAIKGGGTLVAEAIRFIGRAMADRGLLRDIRAKTAYEKILLNLKNK
CSAPQQKALVDQVIGSRNPGIADIEDLTLLARSMVVVRPSVASKVVLPISINAKIPQLG
FNVEEYSMVGYEAMALYNMATPVSILRMGDDAKDKSQLFFMSCFGAAYEDQRVLS

ALTGTEFKHRSALKCKGFHVPAKEQVEGMGAALMSIKLQFWAPMTRSGGNEVGGD
GGSGQISCSPVFAVERPIALSKQAVRRMLSMNIEGRDADVKGNLLKMMNDSMTKKT
NGNAFIGKKMFQISDKNKTNPIEIPIKQTIPNFFFGRDTAEDYDDLDY
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YEU CAU BAO HQ

1. Virut cim tai sap xép bao gdbm: doan PA c6 trinh ty SEQ ID NO: 11, doan PB1 ¢6
trinh tw SEQ ID NO: 12, doan PB2 ¢6 trinh ty SEQ ID NO: 13, doan NP ¢6 trinh tu
SEQ ID NO: 14, doan NS c6 trinh ty SEQ ID NO: 35 va doan M ¢6 trinh tu SEQ ID
NO: 34.

2. Virut cim tai sip xép theo diém 1, trong d6 virut nay dugc sinh truéng trong dich
nudi cdy té bao. \

3. Virut cum tai sap xép theo diém 1, trong d6 virut nay dugc sinh truéng trong trimg.
4. HE théng biéu hién chtra mdt hodc nhidu ciu tric biéu hién ma hoa virut cim tai sép
xép theo diém 1.

5. Vacxin dugc san xuét tir virut cim tai sép xép theo diém 1.

6. Virut cum téi sip xép theo diém 1, trong d6 virut nay con bao gdm cac doan HA va

NA.

7. Virut ctim téi sdp xép bao gdbm: doan PA chira trinh tu axit amin duoc ma hoa béi
SEQ ID NO: 11, doan PB1 chira trinh ty axit amin dugc ma hoa bdi SEQ ID NO: 12,
doah PB2 chira trinh tu axit amin dugc ma héa béi SEQ ID NO: 13, doan NP chira
trinh ty axit amin dugc ma héa bai SEQ ID NO: 14, doan NS chira trinh ty axit amin
dugc ma héa boi SEQ ID NO: 35 va doan M chira trinh tu axit amin dugc ma héa béi
SEQ ID NO: 34.

8. Virut cum téi sép xép theo diém 7, trong @6 virut ndy dugc sinh truéng trong dich
nudi cdy té bao.
9. Virut ctim tai sip xép theo diém 7, trong d6 virut ndy dugc sinh truéng trong tring.

'10. Hé thong bi€u hién chira mdt hodc nhi€u cau tric bi€u hién ma héa virut cim tai

sap xép theo diém 7.
11. Vacxin dugc san xuat tir virut cim tai sap xep theo diém 7.

12. Virut ciim ti sip xép theo diém 7, trong d6 virut nay con bao gbm cac doan HA va
NA.
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DANH MUC TRINH TU

<110> Novartis AG
Synthetic Genomic Vaccines, Inc.

<120>  VIRUT COM B TAI SAP XEP, HE THONG BIEU HIEN CHUA VIRUT VA VACXIN
PUOC SAN XUAT TU VIRUT NAY

<130> P063403WO

<140> PCT/
<141> 2014-03-13

<150> UsS61/779,888
<151> 2013-03-13

<160> 45

<170> SeqWin2010, version 1.0
<210> 1

<211> 726

<212> PRT
<213> Cum B

<400> 1
Met Asp Thr Phe Ile Thr Arg Asn Phe Gln Thr Thr Ile Ile Gln Lys
1 5 10 15

Ala Lys Asn Thr Met Ala Glu Phe Ser Glu Asp Pro Glu Leu Gln Pro
20 25 30

Ala Met Leu Phe Asn Ile Cys Val His Leu Glu Val Cys Tyr Val Ile
35 40 45

Ser Asp Met Asn Phe Leu Asp Glu Glu Gly Lys Ala Tyr Thr Ala Leu
50 55 60

Glu Gly Gln Gly Lys Glu Gln Asn Leu Arg Pro Gln Tyr Glu Val Ile
65 70 75 80

Glu Gly Met Pro Arg Thr Ile Ala Trp Met Val Gln Arg Ser Leu Ala
85 90 95

Gln Glu His Gly Ile Glu Thr Pro Lys Tyr Leu Ala Asp Leu Phe Asp
100 105 110

Tyr Lys Thr Lys Arg Phe Tle Glu Val Gly Ile Thr Lys Gly Leu Ala
115 120 125

Asp Asp Tyr Phe Trp Lys Lys Lys Glu Lys Leu Gly Asn Ser Met Glu
130 135 140

Leu Met Ile Phe Ser Tyr Asn Gln Asp Tyr Ser Leu Ser Asn Glu Ser
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Ser

Leu

Glu

Ser

Gly

225

Arg

Leu

Glu

Leu

Leu

305

Asp

Trp

Ser

Gly

Thr

385

Ala

Arg

His

Leu Asp

Gln Ala

Glu Asp
195

Arg Leu
210

Met Arg

Asn Leu

Thr Trp

Leu Pro

275

Gly Leu
290

Ala Lys
Pro Ile
Lys Leu
Asn Glu

355

Leu Thr
370 -

Met Cys
Trp Val

Ala Leu

vVal Gly

Glu

Glu

180

vVal

Arg

Ser

Ala

Glu

260

Glu

Ala

Glu

Leu

Trp

340

Leu

Tyxr

Gln

Gln

Asp

420

Ser

Glu

165

Leu

Glu

Asp

Tyr

Arg

245

Asp

val

Asn

Cys

Ile

325

Arg

Gln

Gln

Glu

Thr

405

Leu

Glu

150

Gly

Ser

Lys

Ile

Ile

230

Met

Leu

Pro

Met

Leu

310

Met

Asp

Lys

Lys

Glu

390

Glu

Pro

Arg

Lys

Leu

Gly

Ser

215

Asp

Ser

Arg

Tyr

Thr

295

Glu

Lys

Cys

Thr

Ile

375

Pro

Met

Glu

Arg

25764

Gly

Lys

Ile

200

Val

Asn

Pro

Pro

Asn

280

Glu

Lys

Ser

Val

Asn

360

Met

Lys

Asn

Ile

Lys
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Arg

Asn

185

Asp

Pro

Ile

Leu

Ile

265

Ala

Gly

Tyxr

Glu

Asn

345

Tyr

Lys

Ile

Leu

Gly

425

Tyxr

val

170

Leu

Phe

Ala

Asp

val

250

Gly

Phe

Lys

Ser

Lys

330

Thr

Ala

Glu

Pro

Leu

410

Pro

Phe

155

Leu

Trp

Lys

Gly

Pro

235

Ser

Pro

Leu

Ser

Thr

315

Ala

Ile

Lys

Val

Asn

395

Ser

Asp

val

Ser

Gln

Leu

Phe

220

Lys

Val

His

Leu

Lys

300

Leu

Asn

Ser

Trp

Ala

380

Lys

Thr

Ile

Asn

Arg

Val

Gly

205

Ser

Gly

Thr

Ile

Met

285

Lys

Arg

Glu

Asn

Ala

365

Ile

Cys

Leu

Ala

Glu

Leu

Leu

190

Gln

Asn

Ala

Pro

Tyr

270

Ser

Pro

Asp

Asn

Glu

350

Thr

Asp

Arg

Thr

Pro

430

Ile

Thr

175

Ile

Thr

Phe

Ile

Lys

255

Asp

Asp

Lys

Gln

Phe

335

Glu

Gly

Asp

Val

Ser

415

vVal

Asn

160

Glu

Gly

Ile

Glu

Glu

240

Lys

His

Glu

Thr

Thr

320

Leu

Thr

Asp

Glu

Ala

400

Lys

Glu

Tyr
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435 440 445

Cys Lys Ala Ser Thr Val Met Met Lys Tyr Val Leu Phe His Thr Ser
450 455 460

Leu Leu Asn Glu Ser Asn Ala Ser Met Gly Lys Tyr Lys Val Ile Pro
465 470 475 480

Ile Thr Asn Arg Val Val Asn Glu Lys Gly Glu Ser Phe Asp Met Leu
485 490 495

Tyr Gly Leu Ala Val Lys Gly Gln Ser His Leu Arg Gly Asp Thr Asp
500 505 510

val Val Thr Val Val Thr Phe Glu Phe Ser Ser Thr Asp Pro Arg Val
515 520 525

Asp Ser Gly Lys Trp Pro Lys Tyr Thr Val Phe Arg Ile Gly Ser Leu
530 535 540

Phe Val Ser Gly Arg Glu Lys Ser Val Tyr Leu Tyr Cys Arg Val Asn
545 550 555 560

Gly Thr Asn Lys Ile Gln Met Lys Trp Gly Met Glu Ala Arg Arg Cys
565 570 575

Leu Leu Gln Ser Met Gln Gln Met Glu Ala Ile Val Glu Gln Glu Ser
580 585 590

Ser Ile Gln Gly Tyr Asp Met Thr Lys Ala Cys Phe Lys Gly Asp Arg
595 : 600 605

val Asn Ser Pro Lys Thr Phe Ser Ile Gly Thr Gln Glu Gly Lys Leu
610 615 620

Val Lys Gly Ser Phe Gly Lys Ala Leu Arg Val Ile Phe Thr Lys Cys
625 630 635 640

Leu Met His Tyr Val Phe Gly Asn Ala Gln Leu Glu Gly Phe Ser Ala
645 650 655

Glu Ser Arg Arg Leu Leu Leu Leu Tle Gln Ala Leu Lys Asp Arg Lys
660 665 670

Gly Pro Trp Val Phe Asp Leu Glu Gly Met Tyr Ser Gly Ile Glu Glu
675 680 685

Cys Ile Ser Asn Asn Pro Trp Val Ile Gln Ser Val Tyr Trp Phe Asn
690 695 700

Glu Trp Leu Gly Phe Glu Lys Glu Gly Asn Lys Val Leu Glu Ser Val
705 710 715 720

Asp Glu Ile Met Asp Glu
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<210>
<211>
<212>
<213>

<400>

Met

1

Ala

Gly

Tyxr

Met

65

Ala

Glu

Ala

Phe

Thr

145

Gly

Pro

Ala

Lys

Asn

225

Ile

Asn

Ile

Thr

Ser

50

vVal

Tyxr

Glu

Leu

Asp

130

Thr

Gly

Glu

Lys

Asp

210

Thx

Ala

752
PRT
cum

Ile

Ser

Gly

35

Asn

Asp

Ala

His

Met

115

Trp

Ile

Leu

Met

Asn

195

Lys

Met

Thr

Asn

Thr

20

Thr

Lys

Pro

Gln

Pro

100

val

Thr

Thr

Ile

Thr

180

Arg

Ile

Thr

Ala

725

Pro

Thr

Gly

Gly

Thr

Leu

85

Gly

Thr

vVal

Ser

Pro

165

Phe

Lys

Thr

Lys

Gly

Tyx

Phe

Tyxr

Lys

Asn

70

Asp

Leu

Thr

Cys

Phe

150

Phe

Phe

Gly

Lys

Asp

230

Ile

Phe

Pro

Thr

Gln

55

Gly

Cys

Phe

val

Arg

135

Arg

Cys

Ser

Phe

Val

215

Ala

Gln

25764

Leu

Tyr

Ile

40

Tyr

Pro

Val

Gln

Asp

120

Asn

Leu

Gln

Val

Leu

200

Glu

Glu

Ile

-66-

Phe

Thr

25

Asp

Ile

Leu

Leu

Ala

105

Lys

Gln

Asn

Asp

Lys

185

Ile

Tyxr

Arg

Arg

Ile

10

Gly

Thr

Ser

Pro

Glu

90

Ala

Leu

Pro

Asp

Ile

170

Asn

Lys

Ile

Gly

Gly

Asp

Val

val

Asp

Glu

75

Ala

Ser

Thr

Ala

Leu

155

Ile

Ile

Arg

Lys

Lys

235

Phe

Val

Pro

Ile

vVal

60

Asp

Leu

Gln

Gln

Ala

140

Asn

Asp

Lys

Ile

Arg

220

Leu

Val

Pro

Pro

Arg

45

Thr

Asn

Asp

Asn

Gly

125

Thr

Gly

Ser

Lys

Pro

205

Ala

Lys

Leu

Val

Tyxr

30

Thr

Gly

Glu

Arg

Ala

110

Arg

Ala

Ala

Leu

Lys

190

Met

Leu

Arg

vVal

Gln

15

Ser

His

Cys

Pro

Met

95

Met

Gln

Leu

Asp

Asp

175

Leu

Lys

Ser

Arg

vVal

Ala

His

Glu

Thr

Ser

80

Asp

Glu

Thr

Asn

Lys

160

Arg

Pro

Val

Leu

Ala

240

Glu



Asn

Val

Met

Asp

305

Met

Cys

Lys

Pro

Thr

385

Thr

Ser

Lys

Phe

Phe

465

Ser

Arg

vVal

Ile

Leu

Gly

Leu

290

Asn

Thr

Ser

Gly

Cys

370

Arg

Ala

Thr

Glu

Vval

450

Tyr

Tyr

Asp

Ala

Lys

Ala

Gly

275

Ser

Thr

Glu

Ile

Phe

355

Pro

Ala

Ser

val

Tyr

435

Asn

Arg

Cys

Gly

Gly

515

Asn

Lys

260

Asn

Asn

Lys

Arg

Ala

340

Met

Asp

Lys

Leu

Leu

420

Leu

Ala

Thr

Asn

Phe

500

vVal

Asn

245

Asn

Glu

Cys

Trp

Ile

325

Pro

Ile

Leu

Leu

Ser

405

Gly

Trp

Lys

Cys

Glu

485

val

Asn

Met

Ile

Lys

Pro

Asn

310

Thr

val

Thr

Phe

Lys

390

Pro

Val

Asp

Asp

Lys

470

Thr

Ser

Glu

Ile

Cys

Lys

Pro

295

Glu

Arg

Leu

Ser

Ser

375

Lys

Gly

Ala

Gly

Glu

455

Leu

Gly

Asn

Ser

Asn

25764

Glu

Ala

280

Gly

Cys

Asp

Phe

Lys

360

Ile

Leu

Met

Ala

Leu

440

Glu

Leu

Met

Phe

Ala

520

Asn

-67-

Asn

265

Lys

Gly

Leu

Ser

Ser

345

Thr

Pro

Lys

Met

Leu

425

Gln

Thr

Gly

Phe

Ala

505

Asp

Gly

250

Leu

Leu

Ile

Asn

Pro

330

Asn

Lys

Leu

Pro

Met

410

Gly

Ser

Cys

vVal

Glu

490

Met

Met

Met

Glu

Ser

Ser

Pro

315

vVal

Lys

Arg

Glu

Phe

395

Gly

Ile

Ser

Met

Asn

475

Phe

Glu

Ala

Gly

Gln

Asn

Met

300

Arg

Trp

Ile

Leu

Arg

380

Phe

Met

Lys

Asp

Glu
460

Met

Thr

Leu

Ile

Pro

Ser

Ala

285

Thr

Ile

Phe

Ala

Lys

365

Tyxr

Asn

Phe

Asn

Asp

445

Gly

Ser

Ser

Pro

Gly

525

Ala

Gly

270

Val

Val

Phe

Arg

Arg

350

Ala

Asn

Glu

Asn

Ile

430

Phe

Ile

Lys

Met

Ser

510

Met

Thr

255

Leu

Ala

Thr

Leu

Asp

335

Leu

Gln

Glu

Glu

Met

415

Gly

Ala

Asn

Lys

Phe

495

Phe

Thr

Ala

Pro

Lys

Gly

Ala

320

Phe

Gly

Ile

Glu

Gly

400

Leu

Asn

Leu

Asp

Lys

480

Tyxr

Gly

Ile

Gln



25764

530 535 540

Thr Ala Ile Gln Leu Phe Ile Ala Asp Tyr Arg Tyr Thr Tyr Lys Cys
545 550 555 560

His Arg Gly Asp Ser Lys Val Glu Gly Lys Arg Met Lys Ile Ile Lys
565 570 575

Glu Leu Trp Glu Asn Thr Lys Gly Arg Asp Gly Leu Leu Val Ala Asp
580 585 590

Gly Gly Pro Asn Ile Tyr Asn Leu Arg Asn Leu His Ile Pro Glu Ile
595 600 ' 605

Val Leu Lys Tyr Asn Leu Met Asp Pro Glu Tyr Lys Gly Arg Leu Leu
610 615 620

His Pro Gln Asn Pro Phe Val Gly His Leu Ser Ile Glu Gly Ile Lys
625 630 635 640

Glu Ala Asp Ile Thr Pro Ala His Gly Pro Val Lys Lys Met Asp Tyr
645 650 655

Asp Ala Val Ser Gly Thr His Ser Trp Arg Thr Lys Arg Asn Arg Ser
660 665 670

Ile Leu Asn Thr Asp Gln Arg Asn Met Ile Leu Glu Glu Gln Cys Tyr
675 680 685

Ala Lys Cys Cys Asn Leu Phe Glu Ala Cys Phe Asn Ser Ala Ser TyrY
690 695 700

Arg Lys Pro Val Gly Gln His Ser Met Leu Glu Ala Met Ala His Arg
705 710 715 720

Leu Arg Met Asp Ala Arg Leu Asp Tyr Glu Ser Gly Arg Met Ser Lys
725 730 735

Asp Asp Phe Glu Lys Ala Met Ala His Leu Gly Glu Ile Gly Tyr Ile
740 745 750

<210> 3
<211> 770
<212> PRT
<213> Cum B

<400> 3
Met Thr Leu Ala Lys Ile Glu Leu Leu Lys Gln Leu Leu Arg Asp Asn
1 5 10 15

Glu Ala Lys Thr Val Leu Lys Gln Thr Thr Val Asp Gln Tyr Asn Ile
20 25 30

Ile Arg Lys Phe Asn Thr Ser Arg Ile Glu Lys Asn Pro Ser Leu Arg
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Met

Asp

65

Thr

Ala

Phe

Asn

Lys

145

Ala

Pro

Glu

Leu

Ala

225

Asn

Arg

Ile

Thr

Gly

305

Ile

Lys

50

Met

Asn

Val

Glu

Ala

130

Arg

Ser

Arg

Lys

Glu

210

Thr

Txrp

Ser

val

val

290

Gly

Arg

35

Trp

Ala

Ala

Thr

Arg

115

Thr

val

Asn

Glu

Leu

195

Arg

Ser

Arg

Gln

Ala

275

Ile

Asp

Gln

Ala

Asn

Glu

Trp

100

Val

Trp

Leu

val

Ser

180

Lys

Glu

Ala

Gln

Ser

260

Ser

Asp

val

Arg

Met

Arg

Asp

85

Trp

Tyxr

Gly

Leu

Ile

165

Thr

Gly

Leu

Glu

Ile

245

Met

Asn

Thr

Ala

Gln

Cys

Ile

70

Ile

Asn

Glu

Arg

Asn

150

Met

Trp

Thr

Val

Phe

230

Tyr

Ile

Pro

Glu

Cys

310

Arg

Ser

55

Pro

Gly

Thr

Ser

Ile

135

Pro

Glu

Ile

Met

Ala

215

Ile

His

vVal

Leu

Pro

295

Asp

Phe

25764

40

Asn

Leu

Thr

Tyxr

Phe

120

Thr

Leu

Ile

His

Ile

200

Arg

Glu

Pro

Ala

Glu

280

Leu

Ile

Gly

-69-

Phe

Glu

Lys

Gly

105

Phe

Phe

Thr

Leu

Arg

185

Thr

Arg

Met

Gly

Cys

265

Leu

Lys

Ile

Arg

Pro

Tyr

Gly

90

Pro

Leu

Gly

Lys

Phe

170

Glu

Pro

Arg

Leu

Gly

250

Arg

Ala

Ser

Arg

Leu

Leu

Lys

75

Gln

Ile

Arg

Pro

Glu

155

Pro

Leu

Ile

Phe

His

235

Asn

Lys

val

Cys

Ala

315

Glu

Ala

60

Gly

Met

Gly

Lys

Val

140

Met

Lys

Ile

val

Leu

220

Cys

Lys

Ile

Glu

Leu

300

Ala

Leu.

45

Leu

Ile

Cys

Asp

Met

125

Glu

Pro

Glu

Lys

Leu

205

Pro

Leu

Leu

Ile

Ile

285

Ala

Leu

Lys

Thr

Gln

Ser

Thr

110

Arg

Arg

Pro

Ala

Glu

190

Ala

Val

Gln

Thr

Arg

270

Ala

Ala

Gly

Arg

Lys

Leu

Ile

95

Glu

Leu

vVal

Asp

Gly

175

Lys

Tyxr

Ala

Gly

Glu

255

Arg

Asn

Ile

Leu

Ile

Gly

Lys

80

Ala

Gly

Asp

Arg

Glu

160

Ile

Arg

Met

Gly

Glu

240

Ser

Ser

Lys

Asp

Lys

320

Ser



25764

325 330 335

Gly Arg Gly Phe Lys Asn ASp Glu Glu Ile Leu Ile Gly Asn Gly Thr
340 345 350

Ile Gln Lys Ile Gly Ile Trp Asp Gly Glu Glu Glu Phe His Val Arg
355 360 365

Cys Gly Glu Cys Arg Gly Ile Leu Lys Lys Ser Lys Met Lys Leu Glu
370 375 380

Lys Leu Leu Ile Asn Ser Ala Lys Lys Glu Asp Met Arg Asp Leu Ile
385 ' 390 395 400

Ile Leu Cys Met Val Phe Ser Gln Asp Thr Arg Met Phe Gln Gly Val
405 410 415

-Arg Gly Glu Ile Asn Phe Leu Asn Arg Ala Gly Gln Leu Leu Ser Pro
420 425 430

Met Tyr Gln Leu Gln Arg Tyr Phe Leu Asn Arg Ser Asn Asp Leu Phe
435 440 445

Asp Gln Trp Gly Tyr Glu Glu Ser Pro Lys Ala Ser Glu Leu His Gly
450 455 460

Tle Asn Glu Ser Met Asn Ala Ser Asp Tyr Thr Leu Lys Gly Ile Val
465 470 475 480

Val Thr Arg Asn Val Ile Asp Asp Phe Ser Ser Ile Glu Thr Glu Lys
485 490 495

vVal Ser Ile Thr Lys Asn Leu Ser Leu Ile Lys Arg Thr Gly Glu Val
500 505 510

Ile Met Gly Ala Asn Asp Val Ser Glu Leu Glu Ser Gln Ala Gln Leu
515 520 525

Met TIle Thr Tyr Asp Thr Pro Lys Met Trp Glu Met Gly Thr Thr Lys
530 535 540

Glu Leu Val Gln Asn Thr Tyr Gln Trp Val Leu Lys Asn Leu Val Thr
545 550 555 560

Leu Lys Ala Gln Phe Leu Leu Gly Lys Glu Asp Met Phe Gln Trp Asp
565 570 575

Ala Phe Glu Ala Phe Glu Ser Ile Ile Pro Gln Lys Met Ala Gly Gln
580 585 590

Tyr Ser Gly Phe Ala Arg Ala Val Leu Lys Gln Met Arg Asp Gln Glu
595 600 605

Val Met Lys Thr Asp Gln Phe Ile Lys Leu Leu Pro Phe Cys Phe Ser
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Pro

625

val

Pro

Arg

Ser

Asp

705

Lys

Lys

Gln

Leu

610

Pro

Leu

Leu

Met

Met

690

Pro

Pro

vVal

Gly

Ser
770

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

<400>

Met
1

Thr

Ile

Pro

Lys

65

Asn

Ser

Pro

Arg

Ser

50

Thr

Met

Lys

Lys

Phe

Met

675

Gly

Asp

Gly

Val

Ile
755

560
PRT
Cum

Asn

Glu

Pro

35

Pro

Gln

vVal

Leu

Gly

Ser

660

Ser

Asn

Leu

Glu

Lys

740

Lys

Met

Glu

20

Ala

Glu

Lys

val

Arg Ser
630

Gly Gly

645

Tyr Asn

Leu Lys

Ala Val

Gly Asp
710

Lys Ala
725
Arg Lys

Arg Gln

Asp Ile

Ile Thr

Thr Leu

Arg Ala

Lys Gln

70

Lys Leu

615

Asn

Glu

Pro

Gly

Leu

695

Phe

Asn

Arg

Arg

Asp

Ser

Ala

Thr

55

Thr

Gly

25764

Gly

Asn

Gln

Lys

680

Ala

Lys

Ile

Tyxr

Met
760

Gly

Gly

Pro

40

Thr

Pro

Glu

-71-

Glu

Phe

Thr

665

Ile

Gly

Thr

Leu

Ser

745

Thr

Ile

Thr

25

Pro

Ser

Thr

Phe

Pro

Ile

650

Glu

Glu

Phe

Ile

Leu

730

Ala

val

Asn

10

Ser

Ser

Ser

Glu

Tyr

Tyxr

635

Glu

Val

Asp

Leu

Glu

715

Tyx

Leu

Glu

Thr

Gly

Asn

Glu

Ile

75

Asn

620

Gln

vVal

Leu

Glu

Val

700

Glu

Gln

Ser

Ser

Gly

Thr

Lys

Asp

60

Lys

Gln

Phe

Arg

Thr

Glu

685

Ser

Leu

Gly

Asn

Met
765

Thr

Thr

Arg

45

Asp

Lys

Met

Leu

Lys

Ile

670

Arg

Gly

Glu

Lys

Asp

750

Gly

Ile

Arg

30

Thr

val

Ser

Met

Lys

Gly

655

Cys

Asn

Lys

Lys

Pro

735

Ile

Trp

Asp

15

Pro

Arg

Gly

Val

val

Leu

640

Ser

Gly

Arg

Tyx

Leu

720

val

Ser

Ala

Lys

Ile

Asn

Arg

Tyr

80

Lys



Ala

Ala

Phe

Ile

145

Asp

Glu

Gly

Phe

Ile

225

Gly

Phe

Ala

Ser

Asn

305

Met

Ser

Ser

vVal

Gly

Val

Gln

130

Asp

Lys

val

Leu

Gln

210

Ser

Val

Ile

Lys

Ala

290

Pro

Val

Ile

Met

Ser

Leu

Glu

115

Lys

His

Thr

Lys

Asn

195

Arg

Thr

Ala

Gly

Thr

275

Pro

Gly

val

Tyr

Val

355

Ile

Asn

100

Arg

Lys

Asn

Ile

Thr

180

His

Ser

Phe

Ile

Arg

260

Ala

Gln

Ile

Val

Ala

340

Gly

Leu

85

Asp

Ile

Lys

Lys

Tyr

165

Met

Ile

Lys

Ala

Lys

245

Ala

Tyr

Gln

Ala

Arg

325

Lys

Tyr

Arg

Asp

Leu

Asn

Thr

150

Phe

Tyxr

Met

Ala

Gly

230

Gly

Met

Glu

Lys

Asp

310

Pro

Ile

Glu

Met

Met

Leu

Ala

135

Gly

Ser

Lys

Ile

Leu

215

Ser

Gly

Ala

Lys

Ala

295

Ile

Ser

Pro

Ala

Gly

25764

Glu

Ala

120

Arg

Gly

Pro

Thr

Gly

200

Lys

Thr

Gly

Asp

Ile

280

Leu

Glu

val

Gln

Met

360

Asp

-72-

Arg

105

Ala

Asp

Thr

Ile

Thr

185

His

Arg

Val

Thr

Arg

265

Leu

Val

Asp

Ala

Leu

345

Ala

Asp

90

Asn

Thr

Val

Phe

Arg

170

Met

Ser

Val

Pro

Leu

250

Gly

Leu

Asp

Leu

Ser

330

Gly

Leu

Ala

Leu

Asp

Lys

Tyr

155

Ile

Gly

Gln

Gly

Arg

235

vVal

Leu

Asn

Gln

Thr

315

Lys

Phe

Tyr

Lys

Ile

Asp

Glu

140

Lys

Thr

Ser

Met

Leu

220

Arg

Ala

Leu

Leu

vVal

300

Leu

vVal

Asn

Asn

Asp

Gln

Lys

125

Gly

Met

Phe

Asp

Asn

205

Asp

Ser

Glu

Arg

Lys

285

Ile

Leu

Val

val

Met

365

Lys

Asn

110

Lys

Lys

Val

Leu

Gly

190

Asp

Pro

Gly

Ala

Asp

270

Asn

Gly

Ala

Leu

Glu

350

Ala

Ser

95

Ala

Thr

Glu

Arg

Lys

175

Phe

Val

Ser

Ala

Ile

255

Ile

Lys

Ser

Arg

Pro

335

Glu

Thr

Gln

His

Glu

Glu

Asp

160

Glu

Ser

Cys

Leu

Thr

240

Arg

Lys

Cys

Arg

Ser

320

Ile

Tyxr

Pro

Leu



Phe

385

Ser

Lys

Ala

Gly

Ser

465

vVal

Lys

Ser

Asn

Phe
545

370

Phe

Ala

Gly

Leu

Gly

450

Pro

Arg

Gly

Gly

Lys

530

Phe

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

<400>

Met

1

Asp

Gly

Lys

Cys

Ser

Gly

Gly

Arg

50

Phe

Met

Leu

Phe

Met

435

Asn

Val

Arg

Asn

Asn

515

Thr

Phe

248
PRT
Cum

Leu

Glu

Lys

35

Cys

Leu

Ser

Thr

His

420

Ser

Glu

Phe

Met

Leu

500

Ala

Asn

Gly

Phe

Gly

20

Glu

Leu

Lys

Cys

Gly

405

Val

Ile

Val

Ala

Leu

485

Leu

Phe

Pro

Arg

Gly

Lys

Phe

Thr

Pro

Phe

390

Thr

Pro

Lys

Gly

Val

470

Ser

Lys

Ile

Ile

Asp
550

Asp

Ala

Asp

Asp

Lys

375

Gly

Glu

Ala

Leu

Gly

455

Glu

Met

Met

Gly

Glu

535

Thr

Thr

Glu

Leu

Ile

55

Asp

25764

Ala

Phe

Lys

Gln

440

Asp

Arg

Asn

Met

Lys

520

Ile

Ala

Ile
Leu
Asp
40

Gln

Gln

-73-

Ala

Lys

Glu

425

Phe

Gly

Pro

Ile

Asn

505

Lys

Pro

Glu

Ala
Ala
25

Ser

Lys

Glu

Tyxr

Pro

410

Gln

Trp

Gly

Ile

Glu

490

Asp

Met

Ile

Asp

Tyr
10

Glu
Ala

Ala

Arg

Glu

395

Arg

Val

Ala

Ser

Ala

475

Gly

Ser

Phe

Lys

Tyr
555

Leu

Lys

Leu

Leu

Lys

380

Asp

Ser

Glu

Pro

Gly

460

Leu

Arg

Met

Gln

Gln

540

Asp

Leu

Leu

Glu

Ile

60

Arg

Leu

Ala

Gly

Met

445

Gln

Ser

Asp

Ala

Ile

525

Thr

Asp

Ser

His

Trp

45

Gly

Arg

Arg

Leu

Met

430

Thr

Ile

Lys

Ala

Lys

510

Ser

Ile

Leu

Leu

Cys

30

Ile

Ala

Phe

Val

Lys

415

Gly

Arg

Ser

Gln

Asp

495

Lys

Asp

Pro

Asp

Thr
15

Trp
Lys

Ser

Ile

Leu

400

Cys

Ala

Ser

Cys

Ala

480

Val

Thr

Lys

Asn

Tyxr
560

Glu

Phe

Asn

Ile

Thr



65

Glu

Ile

Phe

Met

Gly

145

Ala

Met

Gly

Ile

Ile

225

Ser

Pro

Leu

Glu

vVal

130

Thr

His

Gln

Lys

Gly

210

Ala

Ala

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

<400>

Met

1

Ala

Arg

Ile

Gln

Leu

Leu

Gly

Asn

50

Ala

Leu

Ala

Ile

115

Met

Leu

Ser

Met

Gly

195

Val

Lys

Leu

109
PRT
Cum

Glu

His

Ile

35

Arg

Lys

Ser

Glu

100

Ala

Tyr

Cys

Arg

val

180

Glu

Leu

Asp

Val

Pro

Phe

20

Asn

Glu

Glu

Gly
85

Arg
Glu
Leu
Ala
Ala
165
Ser
Asp
Arg

val

Lys
245

Phe
Met
Met
Val

Thr

70

Met

Lys

Gly

Asn

Leu

150

Ala

Ala

Val

Ser

Met

230

Lys

Gln

Ala

Lys

Ser

Met

Gly

Met

His

Pro

135

Cys

Arg

Met

Gln

Leu

215

Glu

Tyr

Ile

Trp

Ile

Ile

55

Lys

25764

Thr

Arg

Glu

120

Gly

Glu

Ser

Asn

Lys

200

Gly

Val

Leu

Leu
Thr
Arg
40

Leu

Glu

Thr

Arg

105

Ser

Asn

Lys

Ser

Thr

185

Leu

Ala

Leu

Thr

Ile

25

Ile

Arg

val

-74-

Ala

90

Cys

Ser

Tyr

Gln

val

170

Ala

Ala

Ser

Lys

Ile
10

Gly
Lys

His

Leu

75

Thr

val

Ala

Ser

Ala

155

Pro

Lys

Glu

Gln

Gln
235

Cys

His

Gly

Ser

Ser

Lys

Ser

Leu

Met

140

Ser

Gly

Thr

Glu

Lys

220

Ser

Ser

Leu

Pro

Tyr

60

Asp

Lys

Phe

Leu

125

Gln

His

Val

Met

Leu

205

Asn

Ser

Phe

Asn

Asn

45

Gln

Asn

Lys

His

110

Tyr

Val

Ser

Arg

Asn

190

Gln

Gly

Met

Ile
Gln
30

Lys

Lys

Met

Gly

95

Glu

Cys

Lys

His

Arg

175

Gly

Ser

Glu

Gly

Leu
15

Ile
Glu

Glu

Glu

80

Leu

Ala

Leu

Leu

Arg

160

Glu

Met

Asn

Gly

Asn
240

Ser

Lys

Thr

Ile

vVal



65

Leu Asn Asp

Lys Met Gly

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

<400>

Met

1

Ala

Glu

Leu

Lys

65

Ile

Gly

Asn

Cys

Glu

145

Lys

Lys

Thr

Arg

Ala

Thr

Arg

Asn

50

Ser

Gly

Ile

Cys

Leu

130

Ile

Glu

Arg

Phe

Leu

282
PRT
Cum

Asn

Asn

Leu

35

Arg

Glu

val

Glu

Thr

115

Asp

Val

Glu

Asp

Leu

195

Asn

70

25764

His Ile Ile Ile Glu

Glu
100

Asn

Ala

20

Ser

Leu

Pro

Lys

Gly

100

Lys

Asp

Leu

Val

Met

180

Lys

Ala

85

Thr Val Leu Glu

Asn

Thr

Trp

Lys

Glu

Met

85

Phe

Tyr

Ile

Arg

Asn

165

Arg

His

Tyr

Met

Ile

Gln

Arg

Ser

70

Met

Glu

Asn

Glu

Asp

150

Thr

Asn

Pro

Asp

Thr

Asn

Arg

Lys

55

Lys

Lys

Pro

Trp

Glu

135

Met

Gln

vVal

Asn

Gln

Thr

Phe

Ala

40

Leu

Arg

val

Tyr

Thr

120

Glu

Asn

Lys

Leu

Gly

200

Ser

-75-

Gly

Ile
105

Thr

Glu

25

Leu

Glu

Met

Leu

Cys

105

Asp

Pro

Asn

Glu

Ser

185

His

Gly

75

80

Leu Ser Ala Glu Glu Ile Ile

90

Glu Glu Leu His

Gln

10

Ala

Asp

Ser

Ser

Leu

90

Met

Tyr

Glu

Lys

Gly

170

Leu

Lys

Arg

Ile

Gly

Tyr

Arg

Leu

75

Phe

Lys

Pro

Asp

Asp

155

Lys

Arg

Ser

Leu

Glu

Ile

Pro

Ile

60

Glu

Met

Ser

Ser

val

140

Ala

Phe

Val

Leu

Val

Val

Leu

Gly

45

Lys

Glu

Asn

Ser

Thr

125

Asp

Arg

Arg

Leu

Ser

205

Ala

Gly

Glu

30

Gln

Thxr

Arg

Pro

Ser

110

Pro

Gly

Gln

Leu

Val

190

Thr

Lys

95

Pro

15

Cys

Asp

His

Lys

Ser

95

Asn

Glu

Pro

Lys

Thr

175

Asn

Leu

Leu

Gly

Tyxr

Arg

Asn

Ala

80

Ala

Ser

Arg

Thr

Ile

160

Tle

Gly

His

vVal



Ala
225
Leu

Arg

His

210

Thr

Asn

Ala

Arg

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

<400>

Met

1

Lys

Asp

Pro

Arg

65

Asn

Asp

Asp

Ala

Met

Ile

Asn

50

Leu

Ile

Met

val

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

<400>
Met Lys Ala

1

Asp

Ser

Ala

Leu
275

123
PRT
Cum

Asn

Ala

Gln
35

Leu
vVal
Leu
val
vVal
115
9

585
PRT
cum

9

Arg Ile Cys

Asp

Leu

Glu

260

Ser

Asn

Ile

20

Ser

vVal

Thr

Phe

val

100

Glu

Leu
Phe
245

Thr

Pro

Asn

Gly

Gln

Lys

Glu

His

85

Ser

Val

Thr
230
Glu

Ala

Glu

Met

Ser

Phe

Ser

Glu

70

Lys

Leu

Tyr

215

vVal
Arg
Val

Glu

Thr
Ser
Glu
Thr
55

Leu
Thr

Ser

Ser

Ile Ile Val Leu

5

Thr Gly Ile Thr

25764

Glu

Leu

Gly

Gly
280

Thr

Thr

Gln

40

Asp

Tyr

Val

Leu

Arg
120

Leu

Ser

-76-

220

Asp Glu Glu Asp
235

Asn Glu Gly His
250

Val Leu Ser Gln
265

Asp Asn

Thr Gln Ile Glu
10

His Ser Ser Ser
25

Leu Lys Leu Arg
Tyr His Gln Lys
60

Leu Leu Ser Lys
75

Ile Ala Asn Ser
90

Leu Glu Thr Leu
105

Gln Cys Leu

Gly

Ser

Phe

Trp

Val

Trp

45

Arg

Arg

Ser

Tyr

His

Lys

Gly
270

Arg

Leu

30

Glu

Glu

Ile

Ile

Glu
110

Arg
Pro
255

Gln

Met
15

Met

Ser

Thr

Asp

Ile

95

Met

Ile
240
Ile

Glu

Lys

Lys

Tyxr

Ile

Asp

80

Ala

Lys

Met Val Val Thr Ser Asn Ala Asp

10

15

ser Asn Ser Pro His Val Val Lys



Thr

Thr

Arg

65

Ala

Ser

Met

Tyr

Ala

145

Ile

Lys

Pro

His

Pro

225

Ser

Gln

Thr

Trp

Ile

Ala

Thr

50

Gly

Leu

Ile

His

Glu

130

Pro

Thr

Asn

Tyr

Ser

210

Gln

Gln

Ser

Gly

Cys

290

Gly

Thr

35

Pro

Lys

Gly

Leu

Asp

115

His

Gly

Asn

Asp

Ile

195

Asp

Lys

Ile

Gly

Thr

275

Ala

Glu

20

Gln

Thr

Leu

Arg

His

100

Arg

Ile

Gly

Gly

Lys

180

Cys

Asn

Phe

Gly

Arg

260

Ile

Ser

Ala

Gly

Lys

Cys

Pro

85

Glu

Thr

Arg

Pro

Asn

165

Asn

Thr

Glu

Thr

Gly

245

Ile

Thr

Gly

Asp

Glu

Ser

Pro

70

Lys

Val

Lys

Leu

Tyxr

150

Gly

Lys

Glu

Ala

Ser

230

Phe

vVal

Tyr

Arg

Cys

Val

His

55

Lys

Cys

Arg

Ile

Ser

135

Lys

Phe

Thr

Gly

Gln

215

Ser

Pro

Val

Gln

Ser

295

Leu

25764

Asn

40

Phe

Cys

Thr

Pro

Arg

120

Thr

Ile

Phe

Ala

Glu

200

Met

Ala

Asn

Asp

Arg

280

Lys

His

-77-

25

Val

Ala

Leu

Gly

val

105

Gln

His

Gly

Ala

Thr

185

Asp

Ala

Asn

Gln

Tyr

265

Gly

val

Glu

Thr

Asn

Asn

Lys

90

Thr

Leu

Asn

Thr

Thr

170

Asn

Gln

Lys

Gly

Thr

250

Met

Ile

Ile

Lys

Gly

Leu

Cys

75

Ile

Ser

Pro

Val

Ser

155

Met

Pro

Ile

Leu

val

235

Glu

vVal

Leu

Lys

Tyxr

Val

Lys

60

Thr

Pro

Gly

Asn

Ile

140

Gly

Ala

Leu

Thr

Tyxr

220

Thr

Asp

Gln

Leu

Gly

300

Gly

Ile

45

Gly

Asp

Ser

Cys

Leu

125

Asn

Ser

Trp

Thr

vVal

205

Gly

Thr

Gly

Lys

Pro

285

Ser

Gly

30

Pro

Thr

Leu

Ala

Phe

110

Leu

Ala

Cys

Ala

Ile

190

Trp

Asp

His

Gly

Ser

270

Gln

Leu

Leu

Leu

Glu

Asp

Arg

95

Pro

Arg

Glu

Pro

Val

175

Glu

Gly

Sexr

Tyxr

Leu

255

Gly

Lys

Pro

Asn

Thr

Thr

Val

80

vVal

Ile

Gly

Asn

Asn

160

Pro

vVal

Phe

Lys

val

240

Pro

Lys

val

Leu

Lys



305

Ser

Pro

Arg

Ala

Gly

385

Lys

Leu

Asp

Leu

Ser

465

Glu

Asn

Arg

Phe

Asp

545

Ala

Asp

Lys

Ile

Pro

Gly

370

Tyr

Ser

Ser

Glu

Arg

450

Asn

Arg

Gly

Ile

Asp

530

Asn

vVal

Asn

<210>

Pro

Trp

Pro

355

Phe

Thr

Thr

Glu

Leu

435

Ala

Glu

Lys

Cys

Ala

515

Ser

His

Thr

vVal

10

Tyr

vVal

340

Ala

Leu

Ser

Gln

Leu

420

His

Asp

Gly

Leu

Phe

500

Ala

Leu

Thr

Leu

Ser
580

Tyr

325

Lys

Lys

Glu

His

Glu

405

Glu

Asn

Thr

Ile

Lys

485

Glu

Gly

Asn

Ile

Met

565

Cys

310

Thr

Thr

Leu

Gly

Gly

390

Ala

vVal

Glu

Ile

Ile

470

Lys

Thr

Thr

Ile

Leu

550

Ile

Ser

Gly

Pro

Leu

Gly

375

Ala

Ile

Lys

Ile

Ser

455

Asn

Met

Lys

Phe

Thr

535

Leu

Ala

Ile

25764

Glu

Leu

Lys

360

Trp

His

Asn

Asn

Leu

440

Ser

Ser

Leu

His

Asp

520

Ala

Tyr

Ile

Cys

-78-

His

Lys

345

Glu

Glu

Gly

Lys

Leu

425

Glu

Gln

Glu

Gly

Lys

505

Ala

Ala

Tyr

Phe

Leu
585

Ala

330

Leu

Arg

Gly

vVal

Ile

410

Gln

Leu

Ile

Asp

Pro

490

Cys

Gly

Ser

Ser

vVal
570

315

Lys

Ala

Gly

Met

Ala

395

Thr

Arg

Asp

Glu

Glu

475

Ser

Asn

Glu

Leu

Thr

555

Val

Ala

Asn

Phe

Ile

380

Val

Lys

Leu

Glu

Leu

460

His

Ala

Gln

Phe

Asn

540

Ala

Tyxr

Ile

Gly

Phe

365

Ala

Ala

Asn

Ser

Lys

445

Ala

Leu

Val

Thr

Ser

525

Asp

Ala

Met

Gly

Thr

350

Gly

Gly

Ala

Leu

Gly

430

val

val

Leu

Glu

Cys

510

Leu

Asp

Ser

val

Asn

335

Lys

Ala

Trp

Asp

Asn

415

Ala

Asp

Leu

Ala

Ile

495

Leu

Pro

Gly

Ser

Ser
575

320

Cys

Tyxr

Ile

His

Leu

400

Ser

Met

Asp

Leu

Leu

480

Gly

Asp

Thr

Leu

Leu

560

Arg



<211>
<212>
<213>

<400>

Met

1

Gly

Tyxr

Thr

Arg

65

Thr

Leu

Leu

His

Gly

145

Leu

Trp

Val

Ala

Gln

225

Thr

Arg

Leu

vVal

Ser

Met

50

Ser

Tyxr

Ile

Ile

Phe

130

Thr

Gly

Ser

Asp

Tyxr

210

Glu

Asp

Glu

466
PRT
Cum

10

Pro

Leu

Asp

35

Pro

Ala

Pro

Ser

Ile

115

Ala

Arg

Lys

Gly

Gly

195

Thr

Ser

Gly

Gly

Ser

Leu

20

Ile

Leu

Thr

Arg

Pro

100

Arg

Leu

Gly

Ile

Ser

180

Pro

Asp

Ala

Ser

Arg

Thr

Ser

Leu

Asp

Lys

Leu

85

His

Glu

Thr

Asp

Pro

165

Ala

Asp

Thr

Cys

Ala

245

Ile

Ile

Leu

Leu

Cys

Gly

70

Ser

Arg

Pro

His

Arg

150

Thr

Cys

Asn

Tyr

Asn

230

Ser

Ile

Gln

Tyr

Lys

Ala

55

vVal

Cys

Phe

Phe

Tyr

135

Asn

val

His

Asn

His

215

Cys

Gly

Lys

25764

Thr

Val

Phe

40

Asn

Thr

Pro

Gly

Ile

120

Ala

Lys

Glu

Asp

Ala

200

Ser

Ile

vVal

Glu

-79-

Leu

Ser

25

Ser

Ala

Leu

Gly

Glu

105

Ala

Ala

Leu

Asn

Gly

185

Leu

Tyr

Gly

Ser

Ile

Thr

10

Ala

Pro

Ser

Leu

Ser

90

Thr

Cys

Gln

Arg

Ser

170

Lys

Leu

Ala

Gly

Glu

250

Phe

Leu

Ser

Thr

Asn

Leu

75

Thr

Lys

Gly

Pro

His

155

Ile

Glu

Lys

Asn

Asn

235

Cys

Pro

Phe

Leu

Glu

vVal

60

Pro

Phe

Gly

Pro

Gly

140

Leu

Phe

Trp

val

Lys

220

Cys

Arg

Thr

Leu

Ser

Ile

45

Gln

Glu

Gln

Asn

Asn

125

Gly

Tle

His

Thr

Lys

205

Ile

TyTr

Phe

Gly

Thr

Tyr

30

Thr

Ala

Pro

Lys

Ser

110

Glu

Tyxr

Ser

Met

Tyr

190

Tyr

Leu

Leu

Leu

Arg

Ser
15

Leu
Ala
Val
Glu
Ala
95

Ala
Cys
Tyr
Val
Ala
175
Tle
Gly
Arg
Met
Lys

255

Val

Gly

Leu

Pro

Asn

Trp

80

Leu

Pro

Lys

Asn

Lys

160

Ala

Gly

Glu

Thr

Tle

240

Ile

Lys



His Thr Glu
275

Cys Ala Cys
290

Leu Asn Val
305

Thr Tyr Leu

Cys Glu Ser

Val His Gln

355

Met Ser Lys
370

Gly Asp Pro
385

Val Ser Met

Asp Lys Lys

Gly Gly Lys

435

Met Gly Ser
450

Ala Leu
465

<210> 11

<211> 2305
<212> ADN
<213> cum

<400> 11

260

Glu

Arg

Glu

Asp

Asn

340

Arg

Thr

Trp

Lys

Cys

420

Glu

Gly

B

Cys

Asp

Thr

Thr

325

Gly

Met

Glu

Ala

Glu

405

Asp

Thr

Gln

Thr

Asn

Asp

310

Pro

Asp

Glu

Arg

Asp

390

Pro

vVal

Trp

Leu

Cys

Ser

295

Thr

Arg

Lys

Ser

Met

375

Ser

Gly

Pro

His

Leu
455

25764

Gly

280

Tyxr

Ala

Pro

Gly

Lys

360

Gly

Asp

Trp

Cys

Ser

440

Trp

265

Phe

Thr

Glu

Asn

Ser

345

Ile

Met

Ala

Tyr

Ile

425

Ala

Asp

Ala Ser

Ala Lys

Ile Arg
315

Asp Gly
330

Gly Gly

Gly Arg

Gly Leu

Leu Ala

395
Ser Phe
410
Gly Ile

Ala Thr

Thr Val

agcagaagcg gtgcgtttga tttgtcataa tggatacttt
ctacaataat acaaaaggcc aaaaacacaa tggcagaatt
aaccagcaat gctattcaat atctgcgtcce atctagaggt
tgaattttct tgacgaagaa ggaaaagcat atacagcatt
aaaacttgag accacaatat gaagtaattg agggaatgcc
tccagagatc cttagctcaa gagcatggaa tagagactcc
ttgattataa aaccaaaaga tttatagaag ttggaataac

-80-

270

Asn Lys Thr Ile Glu
285

Arg Pro Phe Val Lys
300

Leu Met Cys Thr Asp
320

Ser Ile Thr Gly Pro
335

Ile Lys Gly Gly Phe
350

Trp Tyr Ser Arg Thr
365

Tyr Val Lys Tyr Asp
380

Phe Ser Gly Val Met
400

Gly Phe Glu Ile Lys
415

Glu Met Val His Asp
430

Ala Ile Tyr Cys Leu
445

Thr Gly Val Asp Met
460

tattacaaga aacttccaga
tagtgaagat cctgaattgc
ttgctatgta ataagtgaca
agaaggacaa gggaaagaac
aagaaccata gcatggatgg
caagtatctg gctgatttgt
aaagggattg gctgatgatt

60
120
180
240
300
360
420



acttttggaa
atcaagacta
taagcagact
taggagaaga
taagggatat
acaatataga
cagtcacacc
accatgagct
tggccaatat
aaaagtactc
ctaacgaaaa
aaacgagtaa
cataccagaa
ctaaaatccc
gcactctgac
tggagcatgt
cctctacagt
ccagcatggg
aaagtttcga
ctgatgttgt
gaaagtggcc
aatctgtgta
tggaagctag
aatcatcaat
gccccaaaac
aagcactaag
tggaggggtt

gaaagggccc
gcaacaaccc

2305
<210> 12
<211>
<212>
<213>

<400> 12
agcagaagcyg
gtacaggcag
acaggaacag
aaacagtaca
cccgaagata
agaatggatg
ctaatggtca
tgcagaaacc
gatttaaatg
ttagaccgac
aaaaacagaa
aaagtggaat
ggcaaactga
gtagttgaaa

aaagaaagaa
ctcgttaagt
cacagaactt
agatgttgaa
atctgttcca
cccaaaagga
taaaaagtta
accagaagtt

gactgaggga

25764

aagttgggaa atagcatgga
aatgaatcct cattggatga
caggctgaat taagtctgaa
aagggaattg attttaaact
gctggtttct ccaattttga
gcaatagaga gaaatctagc
acatgggagg acctaagacc
ccatataatg cctttcttct
aagtccaaaa aaccgaagac

actgatgata ttcagctaca
ggaagggaaa gggagagtgc
aaatttatgg caagttctca
tggacaaaca atatctagac
aggaatgagg agctacatag
aaggatgtct cccttagtat
aatagggcct cacatttacg
aatgtctgat gaactgggat
attagccaaa gaatgtctag

aacactacgg gatcaaactg acccaatatt aataatgaaa agcgaaaaag
tttcctatgg aagctttgga gagactgtgt aaatacaata agtaatgagg
cgagttacag aaaaccaatt atgccaaatg ggccacaggg gatggattaa
aataatgaaa.gaagtagcaa.tagatgacga.aacaatgtgc caagaagagc
taacaaatgt agagtggctg'cttgggttca.aacagagatg'aatctattga
aagtaaaaga gctctggacc taccagaaat agggccagac atagcacccg
aggaagtgaa agaaggaaat actttgttaa tgaaatcaac tactgtaagg
tatgatgaag tatgtgcttt ttcacacttc attgttgaat gaaagcaatg
aaaatacaaa gtaataccaa taaccaatag agtagtaaat gaaaaaggag
catgctttacggtctggcggttaaaggacaatctcatctgaggggagata
aacagttgta actttcgaat ttagtagtac agatccaaga gtggactcag
aaaatatact gtgtttagga ttggctccct atttgtgagt gggagggaaa
cttgtattgc cgagtgaatg'gcacaaataa.gatccaaatg'aaatggggaa
aagatgtttg'cttcaatcaa.tgcaacaaat.ggaggcaatt gttgaacagg
acaaggatat gacatgacca aagcctgttt caagggagac agagtaaata
tttcagtatt ggaactcaag aaggaaaact agtaaaagga tcctttggaa
agtaatattt actaaatgct tgatgcacta.tgtatttgga.aatgcccaat
tagtgccgag‘tctaggagac'ttctactgtt gattcaagca ttaaaggaca
ttgggtgttc gacttagagg gaatgtattc tggaatagaa gaatgtatta
ttgggtaatacagagtgtatactggttcaatgaatggttgggctttgaaa
aggaggggaataaagtgttggaatcagtggatgaaataatggatgaataaaaggaaatgg
tactcaattt ggtactattt tgttcattat.gtatctaaac:atccaataaa.aagaaccaag
aatcaaaaat gcacgtgttt ctact

2369
ADN
Cum B

gagcctttaa
caatttcaac
gctacacaat
tttctgatgt
atgagccgag
aagaacaccc
caactgtaga
aacctgctgce
gagccgacaa
ctgaaatgac
agggtttcct
acatcaaaag
aaagaagagc
acttggctaa

gatgaatata aatccttatt ttctcttcat agatgtgccce

aacattccca
agacaccgtg
tacaggatgc
tgcctatgceg
aggtcttttt
caaattaacc
aacggcactg
aggtggatta
tttcttctca
cataaagagyg
agcattatca
gattgccact
aaatatatgt

tacactggtg
atcagaacgc
acaatggtag
caattagatt
caagcagcct
caggggagac
aacacaacaa
ataccttttt
gtaaagaata
ataccaatga
ttaaacacaa
gctggaatac
gaaaatctag

-81-

ttcceectta
atgagtactc
atccaacaaa
gcgttttaga
cacagaatgc
agacttttga
taacctcttt
gccaggatat
taaagaaaaa
aggtaaaaga
tgacaaaaga
aaatcagagg
aacaaagtgg

ttcccatgga
aaacaagggg
tggaccatta
ggctttggat
tatggaggcc
ttggacagta
taggttgaat
cattgattca
attgcctgcce
caaaataacc
cgctgaaaga
gtttgtatta
tttaccagta

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

60
120
180
240
300
360
420
480
540
600
660
720
780
840
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ggtggaaacg agaagaaagc caaactgtca aacgcagtgg ccaaaatgct cagtaactgc
ccaccaggag ggattagcat gacagtaaca ggagacaata caaaatggaa tgaatgttta
aacccaagaatctttttggctatgactgaaagaataaccagagacagcccagtttggttc
agggattttt gtagtatagc accggtcctg ttctccaata agatagcaag attggggaaa
gggtttatgataacaagcaaaacaaaaagactgaaggctcaaataccttgtcctgatctg
tttagtataccgttagaaagatataatgaagaaacaagggcaaaattgaaaaagctaaaa
ccattcttca atgaagaagg aactgcatct ttgtcgectg ggatgatgat gggaatgttt
aatatgctat ctaccgtgtt gggagtagct gcactaggta tcaagaacat tggaaacaaa
gaatacttat gggatggact gcaatcttct gatgattttg ctctgtttgt taatgcaaag
gatgaagaaa catgtatgga aggaataaac gacttttacc gaacatgtaa attattggga
gtaaacatga.gcaaaaagaa.aagttactgt aatgagactg gaatgtttga atttacaagc
atgttctaca gagatggatt tgtatctaat tttgcaatgg'aactcccttc:gtttggggtt
gctggagtaaatgaatcagcagatatggcaataggaatgacaataataaagaacaacatg
atcaacaatggaatgggtccggcaacagcacaaacagccatacagttattcatagctgat
tatagatacacctacaaatgccacaggggagattccaaagtagaaggaaagagaatgaaa
atcataaagg'agttatggga.aaacactaaa.ggaagagatg'gtctattagt agcagatggt
gggcccaaca tttacaattt gagaaacctg'catatcccag'aaatagtatt aaagtataat
ctaatggaccctgaatacaaagggcggttacttcatcctcaaaatccctttgtgggacat
ttgtctattg agggcatcaa agaggcagac ataaccccag cacatggtcc agtaaagaaa
atggactacgatgcggtgtctggaactcatagttggagaaccaaaagaaacagatctata
ctaaacactg atcagaggaa catgattctt gaggaacaat gctacgctaa atgttgcaac
ctatttgagg'cctgttttaa.cagtgcatca.tacaggaagc cagtgggtca acatagcatg
cttgaggcta.tggcccacag'attaagaatg'gatgcacgat tagattatga atcagggaga
atgtcaaagg atgattttga gaaagcaatg gctcaccttg gtgagattgg gtacatataa
gcttcgaagatgtttatggggttattggtcatcattgaatacatgcgatacacaaatgat
taaaatgaaa aaaggctcgt gtttctact

2369

13
2396
ADN
Cum B

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

<400> 13
agcagaagcg

gagcgttttc aagatgacat tggccaaaat tgaattgtta aaacaactgc

taagggacaa
taagaaaatt
tgtgttctaa
aatacaaagg
gctcaatagc
tcgaaagggt
gccgaataac
ccaaggaaat
aagcaggaat
aaaaattgaa
tggttgctcg
tgctacactg
taactgagtc
tagtcgctte
ctgaaccttt
taagagctgc
aaagaatatc

tacagaagattggaatatgggacggggaagaggag
ggggaatatt aaaaaagagt aaaatgaaac tggaaaaac

tgaagccaaa
caatacatca
ttttceccttg
gatacaactt
agcagttact
ctacgaaagc
ttttggccca
gcctcecggat
accaagagaa
aggaacaatg
aagaagattc
cttacaaggt
caggtctcaa
aaacccactg
aaagtcatgt

acagttttga
aggattgaaa
gctctaacca
aaaacaaatg
tggtggaata
ttttttctca
gttgaaagag
gaggcgagca
tccacttgga
ataactccaa
ttgccagtgg
gaaaattgga
tcaatgatag
gagctagctg
ctggcagcca

agcaaacaac
agaatccttc
agggcgatat
ctgaagacat
catatggacc
gaaaaatgag
tgagaaaaag
atgtgataat
tacataggga
tcgtactggc
caggagcaac
gacaaatata
tagcttgtag
tagaaattgc
tagacggagg

ggtagaccaa
actaaggatg
ggcaaacaga
aggaaccaaa
aataggagat
acttgacaac
ggtactgcta
ggaaatattg
actgataaaa
atacatgctt
atcagctgag
tcacccagga
aaaaataatc
aaacaagact
tgatgtagct

tataacataa
aagtgggcca
atcceccttgg
ggccaaatgt
actgaaggtt
gccacttggg
aaccctctca
ttccctaaag
gaaaaaagag
gaaagagaac
ttcatagaaa
gggaataaat
agaagatcaa
gtgatagata
tgtgacataa

attaggactaaagatcagacaaagacaaagatttggacggcttgagctaa

aggaagaggattcaaaaatgatgaagaaa

-82-

t attaataggg aacggaacaa
ttcca tgtaagatgt ggtgaatgca
t actgataaat tcagccaaaa

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

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

1020
1080
1140
1200
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aggaggatat gagagattta ataatcttat gcatggtatt ttctcaagac actaggatgt
tccaaggagt gagaggagaa ataaattttc ttaatcgagc aggccaactt ttatctccaa
tgtaccaact ccaacgatat tttttgaata gaagcaacga cctttttgat caatgggggt
atgaggaatcacccaaagcaagtgaactacatgggataaatgaatcaatgaatgcatctg
actatacatt gaaagggatt gtagtgacaa gaaatgtaat tgacgacttt agctctattg
aaacagaaaa.agtatccata.acaaaaaatc ttagtttaat aaaaaggact ggggaagtca
taatgggagc taatgacgtg agtgaattag aatcacaagc acagctgatg ataacatatg
atacacctaa.aatgtgggaa.atgggaacaa.ccaaagaact ggtgcaaaac acttatcaat
gggtgctaaaaaacttggtgacactgaaggctcagtttcttctaggaaaagaggacatgt
tccaatgggatgcatttgaagcatttgagagcataattcctcagaagatggctggtcagt
acagtggatt tgcaagagca gtgctcaaac aaatgagaga ccaggaggtt atgaaaactg
accagttcat aaagttgttg cctttttgtt tctcaccacc aaaattaagg agcaatgggg
agccttatca.attcttaaaa.cttgtgttga.aaggaggaggwggaaaatttc:atcgaagtaa
ggaaagggtcccctctattttcctataatccacaaacagaagtcctaactatatgcggca
gaatgatgtcattaaaagggaaaattgaagatgaagaaaggaatagatcaatgggtaatg
cagtattagc aggctttctc gttagtggca agtatgaccc agatcttgga gatttcaaaa
ctattgaagaacttgaaaagctgaaaccgggggaaaaggcaaacatcttactttatcaag
gaaaaccagt taaagtagtt aaaaggaaaa ggtatagtgc tttgtccaat gacatttcac
aaggaattaagagacaaagaatgacagttgagtctatggggtgggccttgagctaatata
aatttatcca ttaattcaat gaacgcaatt gagtgaaaaa tgctcgtgtt tctact

14
1844
ADN
Cum B

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

<400> 14

agcagaagca
atgtccaaca
ataacttctg
ccaagcaaca
gatgtcggaa
aacatggtgg
gatgacatgg
gccactgatg
gggaaagaag
gataaaacca
atgtacaaaa
cattcacaga
gatccttcat
ggtgttgcaa
gcaatggcag
cttctgaatc

cagcattttc
tggatattga
gaaccagtgg
aacgaacccg
ggaaaaccca
tgaaactggg
agagaaatct
acaagaaaac
aaatagatca
tctacttcag
ccaccatggg
tgaatgatgt
taatcagtac
tcaaaggagg
acagagggct
taaaaaacaa

ttgtgaactt caagcaccag taaaagaact gaaaatcaaa

cggtataaac
gacaaccaga
taacccatcc
aaagaaacag
cgaattctat
aatccaaaat
cgagttccag
caacaaaaca
ccctataaga
gagtgatggc
ctgtttccaa
ctttgcggga
tggaacctta
attgagagac
atgctctgcg

atcggaagcagaaatccggggattgcagac
atggtcgttgttaggccctctgtggcaagc

aaaatacctc aactagggtt caatgttgaa gag
gctctttaca atatggcaac ac

actgggacaa
ccaatcatta
ccggaaagag
accccgacag
aaccagatga
gcgcatgccg
aagaaaaaga
ggaggcacct
attacctttt
ttcagtggac
agatcaaagg
agcacagtcc
gtggctgaag
atcaaagcca
ccccaacaaa

ttgacaaaac
gaccagcaac
caaccacaag
agataaagaa
tggtcaaagc
tggaaagaat
atgccagaga
tttacaagat
taaaagaaga
taaatcacat
cactaaaaag
ccagaagatc
ccattcgatt
agactgccta
aggctctagt

accggaagaa
ccttgceccccea
cagtgaagat
gagcgtctac
tggactcaat
tctattggct
tgtcaaagaa
ggtaagagat
ggtgaaaaca
aatgattggg
agttggactt
aggtgcgact
tataggaaga
tgaaaagatt
tgatcaagtg

attgaagatc taaccctgct tgctcegtagt
aaagtggtgcttcccataagcatttacgcc
tactcta tggttgggta cgaagccatg
ctgtgtcc atattaagaa.tgggagatga.tgcaaaagat

aaatcgcaat tattcttcat gtcttgettc ggagectgect atgaagacct gagagttttg

tctgcattaa caggc
gttccagcaa aggaacaggt agaaggaatg ggagc
ttttgggctccgatgaccagatctggggggaacga
caaataagct gcagcccagt gtttgcagtg gaaag
gtaagaagaatgctgtcaatgaatattgagggacg
ctcaagatgatgaatgactcaatggctaagaaaacc

-83-

acaga.attcaagcct.agatcagcat taaaatgcaa gggtttccat
agctc tgatgtccat caagctccag
agtag gtggagacgg agggtctgge
accta ttgctctaag caagcaagct
tgatg‘cagatgtcaa.aggaaatcta
agtg gaaatgcttt cattgggaag

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2396

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
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aaaatgtttc aaatatcaga caaaaacaaa accaatccca ttgaaattcc aattaagcag
accatcccca atttcttectt tgggagggac acagcagagg attatgatga cctcgattat
taaggcaaca aaatagacac tatgactgtg'attgtttcaa.tacgtttgga.atgtgggtgt
ttattcttat taaaataaat ataaaaaatg ctgttgtttc tact

1844

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

15

<400> 15
agcagaagca
tcattgacag
ggtgggaaag
actgatatac
gaaagaaaaa
aagaaaggcc
tttgaaatag
ctgaatcctg
aaacaagcat
gtgagacgag
ggaaaaggag
agatctcttg
ctaaagcaga
catttcagat
caatagggca
caaacaaaga

1189

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

16

<400> 16
agcagaagca
tgaccacaac
caggaattct
aagaccgcct
gtgagcctga
tgaaagtact
tgaaaagttc
cagagaggtg
tagtattaag
ctcagaaaga
tgagagtgtt
ctctgcatag
ctgatgatct
agcgtcttaa

1189
ADN
Cum B

cgcactttct
aagatggaga
aatttgacct
aaaaagcact
gaagattcat
tgattctggc
cagaaggcca
gaaattattc
cacattcaca
aaatgcagat
aagacgtcca
gggcaagcca
gctccatggg
tcttacaatt
tttgaatcaa
gacaataaac

1101
ADN
Cum B

gaggatttgt
acaaattgag
agagtgctat
aaacagacta
aagtaaaagg
cctatttatg
ctcaaatagc
ccttgatgac
ggacatgaac
agggaagttc
ggtaaacgga
attgaatgca
tacagtggag
tgaaggacat

taaaatgtcg ctgtttggag acacaattgc ctacctgctt

aggcaaagca
agactctgcce
aattggtgcc
cacagagccc
tgagagaaaa
tgaaagctca
aatgcaagta
cagggctcat
ggtctcagct
aaagctggca
aaagaatggg
aaattcagct
tgttctttta
ataaaaagag

gaactagcag
ttggaatgga
tctatatgct
ttatcaggaa
atgagaagat
gcgctactat
aaactaggaa
agcagagcag
atgaacacag
gaagagttgc
gaagggattg
cttgtgaaga
tcttatcagc
gaataaacat

aaaaattaca
taaaaaacaa
ttttaaaacc
tgggaacaac
gtgtgagctt
actgtctcat
cgctetgtge
cgagatcttc
caaaaacaat
aaagcaacat
caaaggatgt
aatatctata
tctccatttce
gaaaatacga

agagaggtat caattttgag acacagttac
tccaggccaaagaaacaatgaaggaagtactctctgacaacatggaggtattgaatgacc
acataataat'tgaggggctt‘tctgccgaag'agataataaa.aatgggtgaa.acagttttgg
agatagaaga.attgcattaa.attcaatttt actgtatttc ttactatgca tttaagcaaa
ttgtaatcaa tgtcagcaaa taaactggaa aaagtgcgtt gtttctact

ttagtcactg gcaaacaggg aaaaatggcg aacaacaaca

gtgggtccgg
gaaaggcttt
aagagaaaat
atgtcccttg
aatcecgtctg
aactgtacga
atagaggaag
aacaaagatg
cgtttgacaa
acattcctca
tatgaccaga
gatgaagaag
tcaaagccaa

-84-

gagcaaccaa
catggcaaag
tagagtcaag
aagagagaaa
ctggaattga
aatacaattg
aaccagagga
caaggcaaaa
taaaaaggga
aacaccccaa
gtggaaggct
atggccatcg
ttcgagcagc

tgccaccata
agcccttgac
aataaagact
agcaattgga
agggtttgag
gactgattac
tgttgatggc
gataaaggag
tatgcgtaat
tggacacaag
tgttgctaaa
gatcctcaac
tgaaactgcg

ctgttggttt
aagatgctta
caaagaccag
agcaacaaaa
tcatgaagca
ggtcatgtac
tttatgcgag
agtgcctgga
gaatggaatg
tggagtgctg
aatggaagtg
atgctcgaac
atggcttgga
ataaaaggtc
caaaaagaaa

aactttgaag
taccctggtce
cacaacaaaa
gtaaaaatga
ccatactgta
ccttcaacac
ccaactgaaa
gaagtaaaca
gtattgtcct
tccttatcaa
cttgttgcca
tcactcttcg

gtgggagtct

1680
1740

1800

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

1020
1080
1140

60
120
180
240
300
360
420
480
540
600
660
720
780
840
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tatcccaatt tggtcaagag caccgattat caccagaaga gggagacaat tagactggtc
acggaagaac tttatctttt aagtaaaaga attgatgata acatactatt ccacaaaaca

gtaatagcta acagctccat aatagctgac atggttgtat cattatcatt attagaaaca
ttgtatgaaa tgaaggatgt ggttgaagtg tacagcaggc agtgcttgtg aatttaaaat
aaaaatcctc ttgttactac t

1101

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

17

<400> 17
agcagaagca
gtagtaacat
gtcgtcaaaa
acacccacca
ccaaaatgcc
aaaataccct
tttcctataa
gaacatatca
tacaaaattg
acaatggctt
atagaagtac
tctgacaacg
tcatctgcca
acagaagacg
tctgggaaaa
tgcgcaagtg

tgcctccacg'aaaaatacgg'tggattaaac a
gcaaaggccataggaaattgcccaatatggg
accaaatatagacctcctgcaaaactattaaaggaaaggggtttcttcgga
gatg'ggaaggaatgzattgcaggtt ggcacggata.cacatcccat
tcaagaggc cataaacaag

ggtttcttag aaggag
ggggcacatg gagtagcggt ggcagcagac cttaagagca ¢C

1885
ADN
Cum B

gagcattttc
ccaatgcaga
ctgctactca
aatctcattt
tcaactgcac
cggcaagagt
tgcacgacag
ggttatcaac
gaacctcagg
gggcecgtcecce
catacatttg
aggcccaaat
acggagtgac
gaggactacc
caggaacaat

taatatccac aaaatgaagg caataattgt actactcatg

tcgaatctgce
aggggaggtc
tgcaaatctc
agatctggac
ttcaatactc
aacaaaaatt
ccataacgtt
gtcttgcecct
aaaaaacgac
tacagaagga
ggcaaagctc
cacacattac
acaaagtggt
tacctatcaa

actgggataa
aatgtgactg
aaaggaacag
gtagccttgg
catgaagtca
agacagctgc
atcaatgcag
aacattacca
aaaaacaaaa
gaagaccaaa
tatggggact
gtttcacaga
agaattgttg
aggggtattt

gcaggagcaa ggtaataaaa ggatccttgce

catcgtcaaa
gtgtaatacc
aaaccagggg
gcagaccaaa
gacctgttac
ctaaccttct
aaaatgcacc
atggaaacgg
cagcaacaaa
ttaccgtttg
caaagcccca
ttggtggctt
ttgattacat
tattgcctca
ctttaattgg

ctcaccacat
actgacaaca
gaaactatgc
atgcacgggg
atctgggtgce
ccgaggatac
aggaggaccec
atttttcgca
tccattaaca
ggggttccac
gaagttcacc
cccaaatcaa
ggtgcaaaaa
aaaggtgtgg
agaagcagat

aaagcaagc cttactacac aggggaacat
tgaaaacac ccttgaagct ggccaatgga

gctattgct

ataacaaaaa atctcaactc tttgagtgag‘ctggaagtaa.agaatcttca.aagactaagc

ggtgccatgg atgaactcca caacgaa
agagctgatacaataagctcacaaata

ata ctagaactag atgagaaagt ggatgatctc
gaa.ctcgcagtcc'tgctttccaa.tgaaggaata

ataaacagtgaagatgaacatctcttggcgcttgaaagaaagctgaagaaaatgctgggc
ccctctgctgtagagatagggaatggatgctttgaaaccaaacacaagtgcaaccagacc

tgtctcgaca gaatag
gattcactgaatattactgctgcatctttaaatgacgatggattggat
actcaactgc tgcctccagt'ttggctgtaa.cactgatgat agctatcttt
a tctgtctata agggaagtta

ctgctttact

gttgtttatatggtctccagagacaatgtttcttgctcc

ctgc tggtaccttt gatgcaggag'aattttctct ccccaccttt
aa tcatactata

agccctgtat tttectttat tgtagtgctt gtttacttgt tgtcattaca aagaaacgtt
attgaaaaat gctcttgtta ctact

1885

<210> 18
<211> 1557
<212> ADN
<213> Cum B
<400> 18

agcagaagca gagcatcttce tcaaaactg

-85-

a agcaaatagg ccaaaaatga acaatgctac

900
960

1020
1080

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

60



cttcaactat
atgtgtcagc
cagaaataac
tgaaccgttc
cgcgtttatce
tcggagaaac
gaccaaatga
acaatggaac
aaatcccaac
atgatggtaa
aagtaaaata
gaacacaaga
gctcagctte
aagaaatatt
gcaataaaac
tcaaattaaa
tggacacccc
aagggagtgg
ggtggtactc
atgatggaga

tgaaagaacc tggttggtac tcctttggce
cctgtattgggatagagatggtacatgatgg

cagccattta
acatggctct

ttgaacaatt gtccttacta.aacttaattg'tttctgaaaa.atgctctt

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

19

<400> 19
Met Ser
1

Lys Pro

Ile Lys

35

Ser
50

Pro

Lys Ile

65

Asn Met

Ala Gly

Ala Val

Asn

Glu

Pro

Pro

Gln

val

Leu

Glu

acaaacgtta
ttcattatca
tgcaccaaca
tgcaacaaaa
ttgcccgggce
caaaggaaac
atgcaaacac
aagaggagac
agtagaaaac
ggaatggaca
tggagaagca
aagtgcctgce
aggtgttagt
tccaacagga
catagaatgt
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accctatttc
tacttactat
atgccattgg
ggggtgacac
tcaacctttc
tcagctccecct
tttgctctaa
agaaacaagc
tccattttce
tatatcggag
tatactgaca
aattgcatcg
gaatgcagat
agagtaaaac
gcctgtagag

tcacatcagg
attcggatat
attgtgcaaa
ttcttctccce
agaaagcact
tgataataag
cccattatgce
tgaggcatct
acatggcagc
ttgatggccc
cataccattc
ggggaaattg
ttcttaagat
acactgagga
ataacagtta

gggagtatta
attgctaaaa
cgcatcaaat
agaaccggag
cctaattagc
ggaacctttt
agcccaacca
aatttcagtc
atggagcggyg
tgacaataat
ctatgcaaac
ttatcttatg
tcgagagggc
atgcacatgc
cacagcaaaa

ttatcactat
ttctcaccaa
gttcaggctg
tggacatacc
cctcatagat
attgcttgtg
gggggatact
aaattgggca
tccgegtgcee
gcattgctca
aaaatcctaa
ataactgatg
cgaataataa
ggatttgcca
agaccttttg

cgtggagact gatacagcag aaataagatt gatgtgcaca gatacttatt
cagaccaaac gatggaagca taacaggccc ttgtgaatct aatggggaca
aggcatcaag'ggaggatttg'ttcatcaaag'aatggaatcc aagattggaa
tcgaacgatgtctaaaactgaaaggatggggatgggactgtatgtcaagt
cccatgggcet gacagtgatg ccctagettt tagtggagta atggtttcaa

t tcgaaataaa agataagaaa tgcgatgtcce
tggaaaaga.gacttggcac'tcagcagcaa

ctgtttaatg ggctcaggac agctgctgtg'ggacactgtc:acaggtgttg
gtaatggagg'aatggttgag'tctgttctaa.accctttgtt cctgttttgt

560
PRT
Cum

Met Asp

Glu
20

Leu
Ala Thr
Glu Arg

Lys Lys

Ile

Thr

Leu

Thr

Gln

Asp Ser

Pro Gly

Ala Pro

40
Thr Thr
55

Thr Pro

70

Val Lys

85

Asn
100

Asp

Arg Ile

Leu

Asp

Leu

Gly Glu

Met Glu

Leu Ala

-86-

Ile Asn

10

Thr
25

Ser

Pro Ser

Ser Ser

Thr Glu

75
Phe Tyr
90
Arg Asn
105

Ala Thr

Thr

Gly

Asn

Glu

Ile

Asn

Leu

Asp

Gly Thr

Ala Thr

Ile

Arg

gt tactact

Asp
15

Lys

Pro Ile

30

Lys Arg

45

Thr
60

Asp
Lys Lys
Gln Met

Ile Gln

Thr

Ile

Ser

Met

Asn

Arg Asn

Gly Arg

Val Tyr

80

val
95

Lys

Ala Gln

110

Asp Lys

Lys

Thr Glu

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1557



Tyx

Ile

145

Asp

Glu

Gly

Phe

Ile

225

Gly

Phe

Ala

Ser

Asn

305

Met

Ser

Ser

vVal

Phe

385

Ser

Gln

130

Asp

Lys

Val

Leu

Gln

210

Ser

val

Ile

Lys

Ala

290

Pro

Ile

Ile

Met

Ser

370

Phe

Ala

115

Lys

His

Thr

Lys

Asn

195

Arg

Thr

Ala

Gly

Thr

275

Pro

Gly

val

Tyr

val

355

Ile

Met

Leu

Lys

Asn

Ile

Thr

180

His

Ser

Phe

TIle

Arg

260

Ala

Gln

Ile

vVal

Ala

340

Gly

Leu

Ser

Thr

Arg

Lys

Tyr

165

Met

Ile

Lys

Ala

Lys

245

Ala

Tyr

Gln

Ala

Arg

325

Lys

Tyxr

Arg

Cys

Gly

Asn
Thr
150
Phe
Tyxr
Met
Ala
Gly
230
Gly
Met
Glu
Lys
Asp
310
Pro
Ile
Glu
Met
Phe

390

Thr

Ala

135

Gly

Ser

Lys

Ile

Leu

215

Ser

Gly

Ala

Lys

Ala

295

Ile

Ser

Pro

Ala

Gly

375

Gly

Glu
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120

Arg

Gly

Pro

Thr

Gly

200

Lys

Thr

Gly

Asp

Ile

280

Leu

Glu

Val

Gln

Met

360

Asp

Ala

Phe

-87-

Asp

Thr

Ile

Thr

185

His

Arg

Leu

Thr

Arg

265

Leu

val

Asp

Ala

Leu

345

Ala

Asp

Ala

Lys

vVal

Phe

Lys

170

Met

Ser

vVal

Pro

Leu

250

Gly

Leu

Asp

Leu

Ser

330

Gly

Leu

Ala

Tyr

Pro

Lys

Tyr

155

Ile

Gly

Gln

Gly

Arg

235

val

Leu

Asn

Gln

Thr

315

Lys

Phe

Tyr

Lys

Glu

395

Arg

Glu

140

Lys

Thr

Ser

Met

Leu

220

Arg

Ala

Leu

Leu

val

300

Leu

val

Asn

Asn

Asp

380

Asp

Ser

125

Gly

Met

Phe

Asp

Asn

205

Asp

Ser

Glu

Arg

Lys

285

Ile

Leu

Val

Ile

Met

365

Lys

Leu

Ala

Lys

Val

Leu

Gly

190

Asp

Pro

Gly

Ala

Asp

270

Asn

Gly

Ala

Leu

Glu

350

Ala

Ser

Arg

Leu

Glu

Arg

Lys

175

Phe

val

Ser

Thr

Ile

255

Ile

Lys

Ser

Arg

Pro

335

Glu

Thr

Gln

Val

Lys

Glu

Asp

160

Glu

Ser

Cys

Leu

Thr

240

Arg

Lys

Cys

Arg

Ser

320

Ile

Tyxr

Pro

Leu

Leu

400

Cys
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405 410 415

Lys Gly Phe His Val Pro Ala Lys Glu Gln Val Glu Gly Met Gly Ala
420 425 430

Ala Leu Met Ser Ile Lys Leu Gln Phe Trp Ala Pro Met Thr Arg Ser
435 440 445

Gly Gly Asn Glu Val Ser Gly Glu Gly Gly Ser Gly Gln Ile Ser Cys
450 455 460

Ser Pro Val Phe Ala Val Glu Arg Pro Ile Ala Leu Ser Lys Gln Ala
465 470 475 480

Val Arg Arg Met Leu Ser Met Asn val Glu Gly Arg Asp Ala Asp Val
485 490 495

Lys Gly Asn Leu Leu Lys Met Met Asn Asp Ser Met Ala Lys Lys Thr
500 505 510

Ser Gly Asn Ala Phe Ile Gly Lys Lys Met Phe Gln Ile Ser Asp Lys
515 520 525

Asn Lys Val Asn Pro Ile Glu Ile Pro Ile Lys Gln Thr Ile Pro Ser
530 535 540

Phe Phe Phe Gly Arg Asp Thr Ala Glu Asp Tyr Asp Asp Leu Asp Tyr
545 550 555 560

<210> 20
<211> 726
<212> PRT
<213> Cum B

<400> 20
Met Asp Thr Phe Ile Thr Arg Asn Phe Gln Thr Thr Ile Ile Gln Lys
1 5 10 15

Ala Lys Asn Thr Met Ala Glu Phe Ser Glu Asp Pro Glu Leu Gln Pro
20 25 30

Ala Met Leu Phe Asn Ile Cys Val His Leu Glu Val Cys Tyr Val Ile
35 40 45

Ser Asp Met Asn Phe Leu Asp Glu Glu Gly Lys Ser Tyr Thr Ala Leu
50 55 60

Glu Gly Gln Gly Lys Glu Gln Asn Leu Arg Pro Gln Tyr Glu Val Ile
65 70 75 80

Glu Gly Met Pro Arg Thr Ile Ala Trp Met Val Gln Arg Ser Leu Ala
85 90 95

Gln Glu His Gly Ile Glu Thr Pro Lys Tyr Leu Ala Asp Leu Phe Asp

-88-



Tyxr

Asp

Leu

145

Ser

Leu

Glu

Ser

Gly

225

Arg

Leu

Glu

Leu

Leu

305

Asp

Trp

Ser

Gly

Thr

Lys
Asp
130
Met
Leu
Gln
Glu
Arg
210
Met
Asn
Lys
Leu
Gly
290
Ala
Pro
Lys
Asn
Leu

370

Met

Thr

115

Tyr

Ile

Asp

Ala

Asp

195

Leu

Arg

Leu

Trp

Pro

275

Leu

Lys

Ile

Leu

Glu

355

Thr

Cys

100

Lys

Phe

Phe

Glu

Glu

180

Val

Arg

Ser

Ala

Glu

260

Glu

Ala

Glu

Leu

Trp

340

Leu

Tyxr

Gln

Arg

Trp

Ser

Glu

165

Leu

Glu

Asp

Tyr

Arg

245

Asp

val

Asn

Cys

Ile

325

Arg

Gln

Gln

Glu

Phe
Lys
Tyr
150
Gly
Ser
Lys
Ile
Ile
230
Met
Leu
Pro
Met
Leu
310
Met
Asp
Lys

Lys

Glu

Ile

Lys

135

Asn

Lys

Leu

Gly

Ser

215

Asp

Ser

Arg

Tyr

Thr

295

Glu

Lys

Cys

Thr

Ile

375

Pro

25764

Glu

120

Lys

Gln

Gly

Lys

Tle

200

val

Asn

Pro

Pro

Asn

280

Glu

Lys

Ser

vVal

Asn

360

Met

Lys
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105

vVal

Glu

Asp

Arg

Asn

185

Asp

Pro

Ile

Leu

Ile

265

Ala

Gly

Tyr

Glu

Asn

345

Tyr

Lys

Ile

Gly

Lys

Tyr

Val

170

Leu

Phe

Ala

Asp

Val

250

Gly

Phe

Lys

Ser

Lys

330

Thr

Ala

Glu

Pro

Ile

Leu

Ser

155

Leu

Trp

Lys

Gly

Pro

235

Ser

Pro

Leu

Ser

Thr

315

Ala

Ile

Lys

Val

Asn

Thr

Gly

140

Leu

Ser

Gln

Leu

Phe

220

Lys

Ala

His

Leu

Lys

300

Leu

Asn

Ser

Trp

Ala

380

Lys

Lys

125

Asn

Ser

Arg

vVal

Gly

205

Ser

Gly

Thr

Ile

Met

285

Lys

Arg

Glu

Asn

Ala

365

Ile

Cys

110

Gly

Ser

Asn

Leu

Leu

190

Gln

Asn

Ala

Pro

Tyr

270

Ser

Pro

Asp

Asn

Glu

350

Thr

Asp

Arg

Leu

Met

Glu

Thr

175

Ile

Thr

Phe

Ile

Lys

255

Asn

Asp

Lys

Gln

Phe

335

Glu

Gly

Asp

val

Ala

Glu

Ser

160

Glu

Gly

Ile

Glu

Glu

240

Lys

His

Glu

Thr

Thr

320

Leu

Met

Asp

Glu

Ala



385

Ala

Arg

His

Cys

Leu

465

Ile

Tyr

val

Asp

Phe

545

Gly

Leu

Ser

Val

Val

625

Leu

Glu

Gly

Trp

Ala

Val

Lys

450

Leu

Thr

Gly

Val

Ser

530

Val

Thr

Leu

Ile

Asn

610

Lys

Met

Ser

Pro

Val

Leu

Gly

435

Ala

Asn

Asn

Leu

Thr

515

Gly

Ser

Asn

Gln

Gln

595

Ser

Gly

His

Arg

Trp

Gln

Asp

420

Ser

Ser

Glu

Arg

Ala

500

vVal

Lys

Gly

Lys

Ser

580

Gly

Pro

Ser

Tyr

Arg

660

Val

Thr

405

Leu

Glu

Thr

Ser

Val

485

Val

Val

Trp

Arg

Ile

565

Met

Tyr

Lys

Phe

vVal

645

Leu

Phe

390

Glu

Pro

Arg

Val

Asn

470

Val

Lys

Thr

Pro

Glu

550

Gln

Gln

Asp

Thr

Gly

630

Phe

Leu

Asp

Met

Glu

Arg

Met

455

Ala

Asn

Gly

Phe

Lys

535

Lys

Met

Gln

Met

Phe

615

Lys

Gly

Leu

Leu
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Asn

Ile

Lys

440

Met

Ser

Glu

Gln

Glu

520

Tyxr

Ser

Lys

Met

Thr

600

Ser

Ala

Asn

Leu

Glu
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Leu

Gly

425

Tyr

Lys

Met

Lys

Ser

505

Phe

Thr

Val

Trp

Glu

585

Lys

Ile

Leu

Ala

Ile

665

Gly

Leu

410

Pro

Phe

Tyr

Gly

Gly

490

His

Ser

Val

Tyr

Gly

570

Ala

Ala

Gly

Arg

Gln

650

Gln

Met

395

Ser

Asp

Val

Val

Lys

475

Glu

Leu

Gly

Phe

Leu

555

Met

Ile

Cys

Thr

vVal

635

Leu

Ala

Tyxr

Thr

Val

Asn

Leu

460

Tyxr

Ser

Arg

Thr

Arg

540

Tyr

Glu

Val

Phe

Gln

620

Ile

Glu

Leu

Ser

Leu

Ala

Glu

445

Phe

Lys

Phe

Gly

Asp

525

Ile

Cys

Ala

Glu

Lys

605

Glu

Phe

Gly

Lys

Gly

Thr

Pro

430

Ile

His

Val

Asp

Asp

510

Pro

Gly

Arg

Arg

Gln

590

Gly

Gly

Thr

Phe

Asp

670

Ile

Ser

415

Val

Asn

Thr

Ile

Met

495

Thr

Arg

Ser

Val

Arg

575

Glu

Asp

Lys

Lys

Ser

655

Arg

Glu

400

Lys

Glu

Cys

Ser

Pro

480

Leu

Asp

Val

Leu

Asn

560

Cys

Ser

Arg

Leu

Cys

640

Ala

Lys

Glu



Cys

Glu
705

Asp

Ile
690

Trp

Glu

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

<400>

Met

Ala

Gly

Tyxr

Met

65

Ala

Glu

Ala

Phe

Thr

145

Gly

Pro

Ala

Asn

Ile

Thr

Ser

50

val

Tyr

Glu

Leu

Asp

130

Thr

Gly

Glu

Lys

675

Ser

Leu

Ile

21

752
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21

Ile

Ser

Gly

35

Asn

Asp

Ala

His

Met

115

Trp

Ile

Leu

Met

Asn

Asn

Gly

Met

Asn

Thr

20

Thr

Lys

Pro

Gln

Pro

100

val

Thr

Thr

Val

Thr

180

Arg

Asn

Phe

Asn
725

Pro

Thr

Gly

Gly

Thr

Leu

85

Gly

Thr

Val

Ser

Pro

165

Phe

Lys

Pro
Glu
710

Glu

Tyxr

Phe

His

Lys

Asn

70

Asp

Leu

Thr

Cys

Phe

150

Phe

Phe

Gly
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680

Trp Val Ile

695

Lys Glu Gly

Phe

Pro

Thr

Gln

55

Gly

Cys

Phe

val

Arg

135

Arg

Cys

Ser

Phe

Leu

Tyxr

Ile

40

Tyr

Pro

vVal

Gln

Asp

120

Asn

Leu

Gln

Val

Leu
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Phe

Thr

25

Asp

Val

Leu

Leu

Ala

105

Lys

Gln

Asn

Asp

Lys

185

Ile

685

Gln Ser Ala Tyr Trp Phe Asn

700

Ser Lys Val Leu Glu Ser Val

Ile

10

Gly

Thr

Ser

Pro

Glu

90

Ala

Leu

Pro

Asp

Ile

170

Asn

Lys

715

Asp

vVal

vVal

Asp

Glu

75

Ala

Ser

Thr

Ala

Leu

155

Ile

Ile

Arg

Val

Pro

Ile

Ile

60

Asp

Leu

Gln

Gln

Ala

140

Asn

Asp

Lys

Ile

Pro

Pro

Arg

45

Thr

Asn

Asp

Asn

Gly

125

Thr

Gly

Ser

Lys

Pro

Ile

Tyr

30

Thr

Gly

Glu

Arg

Ala

110

Arg

Ala

Ala

Leu

Lys

190

Met

Gln

15

Ser

His

Cys

Pro

Met

95

Met

Gln

Leu

Asp

Asp

175

Leu

Lys

720

Ala

His

Glu

Thr

Ser

80

Asp

Glu

Thr

Asn

Lys

160

Lys

Pro

Val



Lys

Asn

225

Ile

Asn

Val

Met

Asp

305

Met

Cys

Lys

Pro

Thr

385

Thr

Ser

Lys

Phe

Phe

465

Ser

Asp

210

Thr

Ala

Leu

Gly

Leu

290

Asn

Thr

Ser

Gly

Cys

370

Arg

Ala

Thr

Glu

Val

450

Tyxr

Tyr

195

Arg
Met
Thr
Ala
Gly
275
Ser
Thr
Glu
Ile
Phe
355
Pro
Ala
Ser
val
Tyr
435
Asn

Arg

Cys

Ile

Thr

Ala

Lys

260

Asn

Asn

Lys

Arg

Ala

340

Met

Asp

Lys

Leu

Leu

420

Leu

Ala

Thr

Asn

Thr

Lys

Gly

245

Asn

Glu

Cys

Trp

Ile

325

Pro

Ile

Leu

Leu

Ser

405

Gly

Trp

Lys

Cys

Glu

Arg

Asp

230

Ile

Ile

Lys

Pro

Asn

310

Thr

Val

Thr

Phe

Lys

390

Pro

vVal

Asp

Asp

Lys

470

Thr

Val

215

Ala

Gln

Cys

Lys

Pro

295

Glu

Arg

Leu

Ser

Ser

375

Lys

Gly

Ala

Gly

Glu

455

Leu

Gly
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200

Glu

Glu

Ile

Glu

Ala

280

Gly

Cys

Asp

Phe

Lys

360

Ile

Leu

Met

Ala

Leu

440

Glu

Leu

Met
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Tyr

Arg

Arg

Asn

265

Lys

Gly

Leu

Ser

Ser

345

Thr

Pro

Lys

Met

Leu

425

Gln

Thr

Gly

Phe

Ile

Gly

Gly

250

Leu

Leu

Ile

Asn

Pro

330

Asn

Lys

Leu

Pro

Met

410

Gly

Ser

Cys

Ile

Glu

Lys

Lys

235

Phe

Glu

Ser

Ser

Pro

315

Ile

Lys

Arg

Glu

Phe

395

Gly

Ile

Ser

Met

Asn

475

Phe

Arg

220

Leu

Val

Gln

Asn

Met

300

Arg

Trp

Ile

Leu

Arg

380

Phe

Met

Lys

Asp

Glu

460

Met

Thr

205

Ala

Lys

Leu

Ser

Ala

285

Thr

Ile

Phe

Ala

Lys

365

Tyr

Asn

Phe

Asn

Asp

445

Gly

Ser

Ser

Leu

Arg

Val

Gly

270

vVal

Val

Phe

Arg

Arg

350

Ala

Asn

Glu

Asn

Ile

430

Phe

Ile

Lys

Met
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vVal

255

Leu

Ala

Thr

Leu
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335

Leu

Gln
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415

Gly

Ala

Asn

Lys

Phe
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Ala
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Glu
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Lys
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320

Phe

Gly

Ile

Glu
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400

Leu

Asn

Leu

Asp

Lys

480

Tyxr
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485 490 495

Arg Asp Gly Phe Val Ser Asn Phe Ala Met Glu Ile Pro Ser Phe Gly
500 505 510

Val Ala Gly Val Asn Glu Ser Ala Asp Met Ala Ile Gly Met Thr Ile
515 520 525

Ile Lys Asn Asn Met Ile Asn Asn Gly Met Gly Pro Ala Thr Ala Gln
530 535 540

Thr Ala Ile Gln Leu Phe Ile Ala Asp Tyr Arg Tyr Thr Tyr Lys Cys
545 550 555 560

His Arg Gly Asp Ser Lys Val Glu Gly Lys Arg Met Lys Ile Ile Lys
565 570 575

@Glu Leu Trp Glu Asn Thr Lys Gly Arg Asp Gly Leu Leu Val Ala Asp
580 585 590

Gly Gly Pro Asn Ile Tyr Asn Leu Arg Asn Leu His Ile Pro Glu Ile
595 600 605

vVal Leu Lys Tyr Asn Leu Met Asp Pro Glu Tyr Lys Gly Arg Leu Leu
610 615 620

His Pro Gln Asn Pro Phe Val Gly His Leu Ser Ile Glu Gly Ile Lys
625 630 635 640

Glu Ala Asp Ile Thr Pro Ala His Gly Pro Val Lys Lys Met Asp Tyr
645 650 655

Asp Ala Val Ser Gly Thr His Ser Trp Arg Thr Lys Arg Asn Arg Ser
660 665 670

Ile Leu Asn Thr Asp Gln Arg Asn Met Ile Leu Glu Glu Gln Cys Tyr
675 680 685

Ala Lys Cys Cys Asn Leu Phe Glu Ala Cys Phe Asn Ser Ala Ser Tyr
690 695 700

Arg Lys Pro Val Gly Gln His Ser Met Leu Glu Ala Met Ala His Arg
705 710 715 720

Leu Arg Val Asp Ala Arg Leu Asp Tyr Glu Ser Gly Arg Met Ser Lys
725 730 735

Asp Asp Phe Glu Lys Ala Met Ala His Leu Gly Glu Ile Gly Tyr Ile
740 745 750

<210> 22
<211> 770
<212> PRT
<213> Cum B
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Met

1

Glu

Ile

Met

Asp

65

Thr

Ala

Phe

Asn

Lys

145

Ala

Pro

Glu

Leu

Ala

225

Asn

Arg

Ile

Thr

Ala

Arg

Lys

50

Met

Asn

Val

Glu

Ala

130

Arg

Ser

Arg

Lys

Glu

210

Thr

Trp

Ser

vVal

22
Leu

Lys

Lys

35

Trp

Ala

Ala

Thr

Lys

115

Thr

val

Asn

Glu

Leu

195

Arg

Ser

Arg

Gln

Ala

Ala

Thr

20

Phe

Ala

Asn

Glu

Trp

100

Val

Trp

Leu

val

Ser

180

Lys

Glu

Ala

Gln

Ser

260

Ser

Lys

Val

Asn

Met

Arg

Asp
85

Trp

Tyr

Gly

Leu

Ile

165

Thr

Gly

Leu

Glu

Ile

245

Met

Asn

Ile

Leu

Thr

Cys

Ile

70

Ile

Asn

Glu

Arg

Asn

150

Met

Trp

Thr

val

Phe

230

Tyxr

Ile

Pro

Glu

Lys

Ser

Ser

55

Pro

Gly

Thr

Ser

Ile

135

Pro

Glu

Ile

Met

Ala

215

Ile

His

Val

Leu

25764

Leu

Gln

Arg

40

Asn

Leu

Thr

Tyr

Phe

120

Thr

Leu

Ile

His

Ile

200

Arg

Glu

Pro

Ala

Glu

-94-

Leu

Thr

25

Ile

Phe

Glu

Lys

Gly

105

Phe

Phe

Thr

Leu

Arg

185

Thr

Arg

Met

Gly

Cys

265

Leu

Lys

10

Thr

Glu

Pro

Tyr

Gly

90

Pro

Leu

Gly

Lys

Phe

170

Glu

Pro

Arg

Leu

Gly

250

Arg

Ala

Gln

Val

Lys

Leu

Lys

75

Gln

Ile

Arg

Pro

Glu

155

Pro

Leu

Ile

Phe

His

235

Asn

Lys

val

Leu

Asp

Asn

Ala

60

Gly

Met

Gly

Lys

Val

140

Met

Lys

Ile

val

Leu

220

Cys

Lys

Ile

Glu

Leu

Gln

Pro

45

Leu

Ile

Cys

Asp

Met

125

Glu

Pro

Glu

Lys

Leu

205

Pro

Leu

Leu

Ile

Ile

Arg

Tyr

30

Ser

Thr

Gln

Ser

Thr

110

Arg

Arg

Pro

Ala

Glu

190

Ala

vVal

Gln

Thr

Arg

270

Ala

Asp

15

Asn

Leu

Lys

Leu

Ile

95

Glu

Leu

Val

Asp

Gly

175

Lys

Tyr

Ala

Gly

Glu

255

Arg

Asn

Asn

Tle

Arg

Gly

Lys

80

Ala

Gly

Asp

Arg

Glu

160

Ile

Arg

Met

Gly

Glu

240

Ser

Ser

Lys



Thr

Gly

305

Ile

Gly

Ile

Cys

Lys

385

Ile

Arg

Met

Asp

Ile

465

val

vVal

Ile

Met

Glu

545

Leu

Val

290

Gly

Arg

Arg

Gln

Gly

370

Leu

Leu

Gly

Tyxr

Gln

450

Asn

Thr

Ser

Met

Ile

530

Leu

Lys

275

Ile
Asp
Gln
Gly
Lys
355
Glu
Leu
Cys
Glu
Gln
435
Trp
Glu
Lys
Ile
Gly
515
Thr

val

Ala

Asp

val

Arg

Phe

340

Ile

Cys

Ile

Met

Ile

420

Leu

Gly

Leu

Asn

Thr

500

Ala

Tyx

Gln

Gln

Thr

Ala

Gln

325

Lys

Gly

Arg

Asn

vVal

405

Asn

Gln

Tyr

Met

val

485

Lys

Asn

Asp

Asn

Phe

Glu

Cys

310

Arg

Asn

Ile

Gly

Ser

390

Phe

Phe

Arg

Glu

Asn

470

Ile

Asn

Asp

Thr

Thr

550

Leu

Pro

295

Asp

Phe

Asp

Trp

Ile

375

Ala

Ser

Leu

Tyxr

Glu

455

Ala

Asp

Leu

Val

Pro

535

Tyr

Leu

25764

280

Leu

Ile

Gly

Glu

Asp

360

Leu

Lys

Gln

Asn

Phe

440

Ser

Ser

Asp

Ser

Ser

520

Lys

Gln

Gly

-05-

Lys

Ile

Arg

Glu

345

Gly

Lys

Lys

Asp

Arg

425

Leu

Pro

Asp

Phe

Leu

505

Glu

Met

Trp

Lys

Ser

Arg

Leu

330

Ile

Glu

Lys

Glu

Thr

410

Ala

Asn

Lys

Tyr

Ser

490

Ile

Leu

Trp

val

Glu

Cys

Ala

315

Glu

Leu

Glu

Ser

Asp

395

Arg

Gly

Arg

Ala

Thr

475

Ser

Lys

Glu

Glu

Leu

555

Asp

Leu

300

Ala

Leu

Ile

Glu

Lys

380

Met

Met

Gln

Ser

Ser

460

Leu

Thr

Arg

Ser

Met

540

Lys

Met

285

Thr

Leu

Lys

Gly

Phe

365

Met

Lys

Phe

Leu

Asn

445

Glu

Lys

Glu

Thr

Gln

525

Gly

Asn

Phe

Ala

Gly

Arg

Asn

350

His

Arg

Asp

Gln

Leu

430

Asp

Leu

Gly

Thr

Gly

510

Ala

Thr

Leu

Gln

Ile

Leu

Ile

335

Gly

Val

Met

Leu

Gly

415

Ser

Leu

His

Val

Glu

495

Glu

Gln

Thr

val

Trp

Asp

Lys

320

Ser

Thr

Arg

Glu

Ile

400

val

Pro

Phe

Gly

Val

480

Lys

vVal

Leu

Lys

Thr

560

Asp



25764

565 570 575

Ala Phe Glu Ala Phe Glu Ser Ile Ile Pro Gln Lys Met Ala Gly Gln
580 585 590

Tyr Ser Gly Phe Ala Arg Ala Val Leu Lys Gln Met Arg Asp Gln Glu
595 600 605

Val Met Lys Thr Asp Gln Phe Ile Lys Leu Leu Pro Phe Cys Phe Ser
610 615 620

Pro Pro Lys Leu Arg Arg Asn Gly Glu Pro Tyr Gln Phe Leu Arg Leu
625 630 635 640

val Leu Lys Gly Gly Gly Glu Asn Phe Ile Glu Val Arg Lys Gly Ser
645 650 655

Pro Leu Phe Ser Tyr Asn Pro Gln Thr Glu Val Leu Thr Ile Cys Gly
660 665 670

Arg Met Met Ser Leu Lys Gly Lys Ile Glu Asp Glu Glu Arg Asn Arg
675 680 685

Ser Met Gly Asn Ala Val Leu Ala Gly Phe Leu Val Ser Gly Lys Tyr
690 695 700

Asp Pro Asp Leu Gly Asp Phe Lys Thr Ile Glu Glu Leu Glu Lys Leu
705 710 715 720

Lys Pro Gly Glu Lys Ala Asn Ile Leu Leu Tyr Gln Gly Lys Pro Val
725 730 735

Lys Val val Lys Arg Lys Arg Tyr Ser Ala Leu Ser Asn Asp Ile Ser
740 745 750

Gln Gly Ile Lys Arg Gln Arg Met Thr Val Glu Ser Met Gly Trp Ala
755 760 765

Leu Ser
770

<210> 23
<211> 560
<212> PRT
<213> Cum B

<400> 23
Met Ser Asn Met Asp Ile Asp Gly Ile Asn Thr Gly Thr Ile Asp Lys
1 5 10 15

Thr Pro Glu Glu Ile Thr Ser Gly Thr Ser Gly Thr Thr Arg Pro Ile
20 25 30

Ile Arg Pro Ala Thr Leu Ala Pro Pro Ser Asn Lys Arg Thr Arg Asn

-96-



Pro

Lys

65

Asn

Ala

Ala

Phe

Tle

145

Asp

Glu

Gly

Phe

Ile

225

Gly

Phe

Ala

Ser

Asn

305

Met

Ser

50

Thr

Met

Gly

Val

Gln

130

Asp

Lys

vVal

Leu

Gln

210

Ser

val

Ile

Lys

Ala

290

Pro

Val

35

Pro

Gln

Val

Leu

Glu

115

Arg

His

Thr

Lys

Asn

195

Arg

Thr

Ala

Gly

Thr

275

Pro

Gly

val

Glu

Lys

vVal

Asn

100

Arg

Lys

Asn

Ile

Thr

180

His

Ser

Phe

Ile

Arg

260

Ala

Gln

Ile

val

Arg

Lys

Lys

85

Asp

Ile

Lys

Lys

Tyr

165

Met

Ile

Lys

Ala

Lys

245

Ala

Tyr

Gln

Ala

Arg

Ala

Gln

70

Leu

Asp

Leu

Asn

Thr

150

Phe

Tyr

Met

Ala

Gly

230

Gly

Met

Glu

Lys

Asp

310

Pro

Thr

55

Thr

Gly

Met

Leu

Ala

135

Gly

Ser

Lys

Ile

Leu

215

Ser

Gly

Ala

Lys

Ala

295

Ile

Ser

25764

40

Thr

Pro

Glu

Glu

Ala

120

Arg

Gly

Pro

Thr

Gly

200

Lys

Thr

Gly

Asp

Ile

280

Leu

Glu

Val

Ser

Thr

Phe

Arg

105

Ala

Asp

Thr

Ile

Thr

185

His

Arg

Leu

Thr

Arg

265

Leu

Val

Asp

Ala

-97-

Ser

Glu

Tyx

90

Asn

Thr

val

Phe

Arg

170

Met

Ser

vVal

Pro

Leu

250

Gly

Leu

Asp

Leu

Ser

Glu

Ile

75

Asn

Leu

Asp

Lys

Tyxr

155

Ile

Gly

Gln

Gly

Arg

235

Val

Leu

Asn

Gln

Thr

315

Lys

Ala

60

Lys

Gln

Ile

Asp

Glu

140

Lys

Thr

Ser

Met

Leu

220

Arg

Ala

Leu

Leu

val

300

Leu

val

45

Asp

Lys

Met

Gln

Lys

125

Gly

Met

Phe

Asp

Asn

205

Asp

Ser

Glu

Arg

Lys

285

Ile

Leu

val

val

Ser

Met

Asn

110

Lys

Lys

Val

Leu

Gly

190

Asp

Pro

Gly

Ala

Asp

270

Asn

Gly

Ala

Leu

Gly

Val

Val

95

Ala

Thr

Glu

Arg

Lys

175

Phe

vVal

Ser

Ala

Ile

255

Ile

Lys

Ser

Arg

Pro

Arg

Tyxr

80

Lys

His

Glu

Glu

Asp

160

Glu

Ser

Cys

Leu

Thr

240

Arg

Lys

Cys

Arg

Ser

320

Ile



25764

325 330 335

Ser Ile Tyr Ala Lys Ile Pro Gln Leu Gly Phe Asn Val Glu Glu Tyr
340 345 350

Ser Met Val Gly Tyr Glu Ala Met Ala Leu Tyr Asn Met Ala Thr Pro
355 360 365

Val Ser Ile Leu Arg Met Gly Asp Asp Ala Lys Asp Lys Ser Gln Leu
370 375 380

Phe Phe Met Ser Cys Phe Gly Ala Ala Tyr Glu Asp Leu Arg Val Leu
385 390 395 400

Ser Ala Leu Thr Gly Ile Glu Phe Lys Pro Arg Ser Ala Leu Lys Cys
405 410 415

Lys Gly Phe His Val Pro Ala Lys Glu Gln Val Glu Gly Met Gly Ala
420 425 430

Ala Leu Met Ser Ile Lys Leu Gln Phe Trp Ala Pro Met Thr Arg Ser
435 440 445

Gly Gly Asn Glu Val Gly Gly Asp Gly Gly Ser Gly Gln Ile Ser Cys
450 455 460

Ser Pro Val Phe Ala Val Glu Arg Pro Ile Ala Leu Ser Lys Gln Ala
465 470 475 480

Val Arg Arg Met Leu Ser Met Asn Ile Glu Gly Arg Asp Ala Asp Val
485 490 495

Lys Gly Asn Leu Leu Lys Met Met Asn Asp Ser Met Ala Lys Lys Thr
500 505 510

Asn Gly Asn Ala Phe Ile Gly Lys Lys Met Phe Gln Ile Ser Asp Lys
515 520 525

Asn Lys Thr Asn Pro Val Glu Ile Pro Ile Lys Gln Thr Ile Pro Asn
530 535 540

Phe Phe Phe Gly Arg Asp Thr Ala Glu AsSp Tyr Asp Asp Leu Asp Tyr
545 550 555 560

<210> 24
<211> 248
<212>  PRT
<213> Cum B

<400> 24 :
Met Ser Leu Phe Gly Asp Thr Ile Ala Tyr Leu Leu Ser Leu Thr Glu
1 5 10 15

Asp Gly Glu Gly Lys Ala Glu Leu Ala Glu Lys Leu His Cys Trp Phe

-08-



Gly

Lys

Cys

65

Glu

Ile

Phe

Met

Gly

145

Ala

Met

Gly

Ile

Ile

225

Ser

Gly

Arg

50

Phe

Pro

Leu

Glu

Val

130

Thr

His

Gln

Lys

Gly

210

Ala

Ala

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

<400>
Met Leu Glu

1

Lys

35

Cys

Leu

Leu

Ala

Ile

115

Met

Leu

Ser

Met

Gly

195

val

Lys

Leu

25

109
PRT
Cum

25

Ala Leu His

20

Glu

Leu

Lys

Ser

Glu

100

Ala

Tyr

Cys

Arg

val

180

Glu

Leu

Asp

val

Pro

Phe

Phe

Thr

Pro

Gly

85

Arg

Glu

Leu

Ala

Ala

165

Ser

Asp

Arg

Val

Lys
245

Phe

Met

Asp

Asp

Lys

70

Met

Lys

Gly

Asn

Leu

150

Ala

Ala

Val

Ser

Met

230

Lys

Leu

Ile

55

Asp

Gly

Met

His

Pro

135

Cys

Arg

Met

Gln

Leu

215

Glu

Tyr

25764

Asp

40

Gln

Gln

Thr

Arg

Glu

120

Gly

Glu

Ser

Asn

Lys

200

Gly

vVal

Leu

25

Ser

Lys

Glu

Thr

Arg

105

Ser

Asn

Lys

Ser

Thr

185

Leu

Ala

Leu

Ala

Ala

Arg

Ala

90

Cys

Ser

Tyr

Gln

Val

170

Ala

Ala

Ser

Lys

Leu

Leu

Lys

75

Thr

val

Ala

Ser

Ala

155

Pro

Lys

Glu

Gln

Gln
235

Glu

Ile

60

Arg

Lys

Ser

Leu

Met

140

Ser

Gly

Thr

Glu

Lys

220

Ser

Trp

45

Gly

Arg

Lys

Phe

Leu

125

Gln

His

vVal

Met

Leu

205

Asn

Ser

30

Ile

Ala

Phe

Lys

His

110

Tyxr

val

Ser

Arg

Asn

190

Gln

Gly

Met

Lys

Ser

Ile

Gly

95

Glu

Cys

Lys

His

Arg

175

Gly

Ser

Glu

Gly

Asn

Ile

Thr

80

Leu

Ala

Leu

Leu

Arg

160

Glu

Met

Asn

Gly

Asn
240

Gln Ile Leu Ser Ile Cys Ser Phe Ile Leu Ser

10

15

Ala Trp Thr Ile Gly His Leu Asn Gln Ile Lys

-99-



Arg
Ile
Gln
65

Leu

Lys

Gly
Asn
50

Ala

Ser

Met

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

<400>

Met

1

Thxr

Arg

Asn

Ser

65

Gly

Val

Cys

Leu

Ile

145

Glu

Ala

Asn

Leu

Lys

50

Glu

val

Glu

Pro

Asp

130

Val

Glu

val
35

Arg

Lys

Asp

Gly

26

281
PRT
cum

26

Asp

Ala

Ser

35

Leu

Pro

Lys

Gly

Asp

115

Gly

Leu

val

20

Asn

Glu

Glu

His

Glu
100

Asn

Thr

20

Trp

Lys

Glu

Met

Phe

100

Cys

Ile

Arg

Asn

Met

Val

Thr

Ile

85

Thr

Met

Ile

Gln

Arg

Ser

Met

85

Glu

Asn

Glu

Asp

Thr

Lys

Ser

Met

70

Val

Val

Thr

Asn

Arg

Lys

Lys

70

Lys

Pro

Trp

Glu

Met

150

Gln

Ile

Ile

55

Lys

Ile

Leu

Thr

Phe

Ala

Leu

55

Arg

val

Tyr

Ala

Glu

135

Asn

Lys

25764

Arg

40

Leu

Glu

Glu

Glu

Thr

Glu

Leu

40

Glu

Met

Leu

Cys

Asp

120

Pro

Asn

Glu

25

Ile

Arg

Val

Gly

vVal
105

Gln

Ala

25

Asp

Ser

Ser

Leu

Met

105

Tyr

Glu

Lys

Gly

-100-

Lys

His

Leu

Leu

90

Glu

Ile

10

Gly

Tyr

Arg

Leu

Phe

90

Lys

Pro

Asn

Asp

Lys

Asn

Ser

Ser

75

Ser

Glu

Glu

Ile

Pro

Ile

Glu

75

Met

Asn

Pro

val

Ala

155

Phe

Pro

Tyr

60

Asp

Ala

Leu

Val

Leu

Gly

Lys

60

Glu

Asn

Pro

Thr

Gly

140

Arg

Arg

Asn
45

Gln
Asn

Glu

His

Gly

Glu

Gln

45

Thr

Arg

Pro

Ser

Pro

125

Asp

Gln

Leu

30

Lys

Lys

Met

Glu

Pro

Cys

30

Asp

His

Lys

Ser

Asn

110

Gly

Ser

Lys

Thr

Glu

Glu

Glu

Ile
95

Gly

15

Tyr

Arg

Asn

Ala

Ala

95

Ser

Lys

Thr

Ile

Ile

Thr

Ile

Val

80

Ile

Ala

Glu

Leu

Lys

Ile

80

Gly

Asn

Tyr

Glu

Lys

160

Lys



25764

165 170 175

Arg Asp Ile Arg Asn Val Leu Ser Leu Arg Val Leu Val Asn Gly Thr
180 ' 185 190

Phe Ile Lys His Pro Asn Gly Tyr Lys Ser Leu Ser Thr Leu His Arg
195 200 205

Leu Asn Ala Tyr Asp Gln Ser Gly Arg Leu Val Ala Lys Leu Val Ala
210 215 220

Thr Asp Asp Leu Thr Val Glu Asp Glu Glu Asp Gly His Arg Ile Leu
225 230 235 240

Asn Ser Leu Phe Glu Arg Leu Asn Glu Gly His Ser Lys Pro Ile Arg
245 250 255

Ala Ala Glu Thr Ala Val Gly Val Leu Ser Gln Phe Gly Gln Glu His
260 265 270

Arg Leu Ser Pro Glu Glu Arg Asp Asn
275 280

<210> 27
<211> 122
<212> PRT
<213> Cum B

<400> 27
Met Ala Asp Asn Met Thr Thr Thr Gln Ile Glu Trp Arg Met Lys Lys
1 5 10 15

Met Ala Ile Gly Ser Ser Thr His Ser Ser Ser Val Leu Met Lys Asp
20 25 30

Ile Gln Ser Gln Phe Glu Gln Leu Lys Leu Arg Trp Glu Ser Tyr Pro
35 40 45

Asn Leu Val Lys Ser Thr Asp Tyr His Gln Lys Arg Glu Thr Ile Arg
50 55 60

Leu Val Thr Glu Glu Leu Tyr Leu Leu Ser Lys Arg Ile Asp Asp Asn
65 70 75 80

Ile Leu Phe His Lys Thr Val Ile Ala Asn Ser Ser Ile Ile Ala Asp
85 90 95

Met Ile Val Ser Leu Ser Leu Leu Glu Thr Leu Tyr Glu Met Lys AsSp
100 105 110

val Val Glu Val Tyr Ser Arg Gln Cys Leu
115 120

<210> 28

-101-



<211>
<212>
<213>

<400>

Met

1

Arg

Thr

Thr

Arg

65

Ala

Ser

Met

Tyr

Ala

145

Val

Arg

Ile

Asp

Lys

225

Ile

Gly

Lys

Ile

Ala

Thr

50

Gly

Leu

Ile

His

Glu

130

Pro

Thr

Asp

Cys

Asp

210

Phe

Gly

Arg

583
PRT
Cum

28

Ala

Cys

Thr

35

Pro

Lys

Gly

Leu

Asp

115

Asn

Gly

Ser

Asn

Thr

195

Lys

Thr

Gly

Ile

Ile

Thr

20

Gln

Thr

Leu

Arg

His

100

Arg

Ile

Gly

Arg

Lys

180

Lys

Thr

Ser

Phe

Val

Ile

Gly

Gly

Lys

Cys

Pro

85

Glu

Thr

Arg

Pro

Asp

165

Thr

Gly

Gln

Ser

Pro

245

vVal

Val

Ile

Glu

Ser

Pro

70

Met

val

Lys

Leu

Tyr

150

Gly

Ala

Glu

Met

Ala

230

Asn

Asp

Leu

Thr

val

His

55

Asn

Cys

Arg

Ile

Ser

135

Arg

Phe

Thr

Asp

Lys

215

Asn

Gln

Tyxr

25764

Leu

Ser

Asn

40

Phe

Cys

Val

Pro

Arg

120

Thr

Leu

Phe

Asn

Gln

200

Asn

Gly

Thr

Met

Met

Ser

25

val

Ala

Leu

Gly

vVal

105

Gln

Gln

Gly

Ala

Pro

185

Ile

Leu

Val

Glu

val

-102-

val

10

Asn

Thr

Asn

Asn

Thr

90

Thr

Leu

Asn

Thr

Thr

170

Leu

Thr

Tyxr

Thr

Asp

250

Gln

Val

Ser

Gly

Leu

Cys

75

Thr

Ser

Pro

val

Ser

155

Met

Thr

vVal

Gly

Thr

235

Gly

Lys

Thr

Pro

Val

Lys

60

Thr

Pro

Gly

Asn

Ile

140

Gly

Ala

vVal

Trp

Asp

220

His

Gly

Pro

Ser

His

Ile

45

Gly

Asp

Ser

Cys

Leu

125

Asn

Ser

Trp

Glu

Gly

205

Ser

Tyr

Leu

Gly

Asn

Val

30

Pro

Thr

Leu

Ala

Phe

110

Leu

Ala

Cys

Ala

val

190

Phe

Asn

Val

Pro

Lys

Ala

15

val

Leu

Lys

Asp

Lys

95

Pro

Arg

Glu

Pro

Val

175

Pro

His

Pro

Ser

Gln

255

Thr

Asp

Lys

Thr

Thr

Val

80

Ala

Ile

Gly

Arg

Asn

160

Pro

Tyr

Ser

Gln

Gln

240

Ser

Gly



Thr

Ala

Glu

305

Pro

Trp

Pro

Phe

Thr

385

Thr

Glu

Leu

Ala

Glu

465

Lys

Cys

Ala

Ser

His

Ile

Ser

290

Ala

Tyx

Val

Ala

Leu

370

Ser

Gln

Leu

His

Asp

450

Gly

Leu

Phe

Ala

Leu

530

Thr

Val

275

Gly

Asp

Tyx

Lys

Lys

355

Glu

His

Glu

Glu

Asn

435

Thr

Ile

Lys

Glu

Gly

515

Asn

Ile

260

Tyxr

Arg

Cys

Thr

Thr

340

Leu

Gly

Gly

Ala

Val

420

Glu

Ile

Ile

Lys

Thr

500

Thr

Ile

Leu

Gln

Ser

Leu

Gly

325

Pro

Leu

Gly

Ala

Ile

405

Lys

Ile

Ser

Asn

Met

485

Lys

Phe

Thr

Leu

Arg

Lys

His

310

Glu

Leu

Lys

Trp

His

390

Asn

Asn

Leu

Ser

Ser

470

Leu

His

Asn

Ala

Tyxr

Gly

Val

295

Glu

His

Lys

Glu

Glu

375

Gly

Lys

Leu

Glu

Gln

455

Glu

Gly

Lys

Ala

Ala

535

Tyr

25764

Val

280

Ile

Lys

Ala

Leu

Arg

360

Gly

val

Ile

Gln

Leu

440

Ile

Asp

Pro

Cys

Gly

520

Ser

Ser

265

Leu

Lys

Tyr

Lys

Ala

345

Gly

Met

Ala

Thr

Arg

425

Asp

Glu

Glu

Ser

Asn

505

Glu

Leu

Thr

-103-

Leu

Gly

Gly

Ala

330

Asn

Phe

Ile

Val

Lys

410

Leu

Glu

Leu

His

Ala

490

Gln

Phe

Asn

Ala

Pro

Ser

Gly

315

Ile

Gly

Phe

Ala

Ala

395

Asn

Ser

Lys

Ala

Leu

475

Val

Thr

Ser

Asp

Ala

Gln

Leu

300

Leu

Gly

Thr

Gly

Gly

380

Ala

Leu

Gly

val

Val

460

Leu

Asp

Cys

Leu

Asp

540

Ser

Lys

285

Pro

Asn

Asn

Lys

Ala

365

Trp

Asp

Asn

Ala

Asp

445

Leu

Ala

Ile

Leu

Pro

525

Gly

Ser

270

Val

Leu

Lys

Cys

Tyxr

350

Ile

His

Leu

Ser

Met

430

Asp

Leu

Leu

Gly

Asp

510

Thr

Leu

Leu

Trp

Ile

Ser

Pro

335

Arg

Ala

Gly

Lys

Leu

415

Asp

Leu

Ser

Glu

Asn

495

Arg

Phe

Asp

Ala

Cys

Gly

Lys

320

Ile

Pro

Gly

Tyr

Ser

400

Ser

Glu

Arg

Asn

Arg

480

Gly

Ile

Asp

Asn

val



545

Thr

Val

Leu

Ser

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

<400>

Met

1

Gly

Tyr

Thr

Arg

65

Thr

Leu

Leu

His

Gly

145

Leu

Trp

val

Ala

Leu

val

Ser

Met

50

Ser

Tyr

Ile

Thr

Phe

130

Thr

Gly

Ser

Asp

Tyx

Met

Cys

29

466
PRT
Cum

29

Pro

Leu

Asp

35

Pro

Ala

Pro

Ser

Ile

115

Ala

Arg

Lys

Gly

Gly

195

Thr

550

Ile Ala Ile Phe

Ser
580

Ser

Leu

20

Ile

Leu

Thr

Arg

Pro

100

Arg

Leu

Glu

Ile

Ser

180

Pro

Asp

565

Ile Cys Leu

Thr

Ser

Leu

Asp

Lys

Leu

85

His

Glu

Thr

Asp

Pro

165

Ala

Asp

Thr

Ile

Leu

Leu

Cys

Glu

70

Ser

Arg

Pro

His

Arg

150

Thr

Cys

Ser

Tyxr

Gln

Tyxr

Lys

Ala

55

Met

Cys

Phe

Phe

Tyr

135

Asn

val

His

Asn

His

25764

Ile

Thr

Val

Phe

40

Asn

Thr

Pro

Gly

Ile

120

Ala

Lys

Glu

Asp

Ala

200

Ser

Val

Leu

Ser

25

Ser

Ala

Leu

Gly

Glu

105

Ala

Ala

Leu

Asn

Gly

185

Leu

Tyxr

-104-

555

560

Tyr Met Val Ser Arg Asp Asn

570

Thr

10

Ala

Pro

Ser

Leu

Ser

90

Thr

Cys

Gln

Arg

Ser

170

Arg

Ile

Ala

Leu

Ser

Thr

Asn

Leu

75

Thr

Arg

Gly

Pro

His

155

Ile

Glu

Lys

Asn

Phe

Leu

Glu

Val

60

Pro

Phe

Gly

Pro

Gly

140

Leu

Phe

Trp

Ile

Asn

Leu

Ser

Ile

45

Gln

Glu

Gln

Asn

Lys

125

Gly

Ile

His

Thr

Lys

205

Ile

Thr

Tyr

30

Thr

Ala

Pro

Lys

Ser

110

Glu

Tyr

Ser

Met

Tyxr

190

Tyxr

Leu

575

Ser

15

Leu

Ala

Val

Glu

Ala

95

Ala

Cys

Tyr

Val

Ala

175

Ile

Gly

Arg

Gly

Leu

Pro

Asn

Trp

80

Leu

Pro

Lys

Asn

Lys

160

Ala

Gly

Glu

Thr



Gln

225

Thr

Arg

His

Cys

Leu

305

Thr

Cys

vVal

Met

Gly

385

val

Asp

Gly

Met

Ala
465

210

Glu

Asp

Glu

Thr

Ala

290

Asn

‘Tyx

Glu

His

Ser

370

Asp

Ser

Lys

Gly

Gly

450

Leu

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

Ser

Gly

Gly

Glu

275

Cys

Val

Leu

Ser

Gln

355

Lys

Pro

Met

Lys

Lys

435

Ser

30
2305
ADN
Cum

Ala

Ser

Arg

260

Glu

Arg

Glu

Asp

Asn

340

Arg

Thr

Trp

Glu

Cys

420

Lys

Gly

B

Cys

Ala

245

Ile

Cys

Asp

Thr

Thr

325

Gly

Met

Glu

Thr

Glu

405

Asp

Thr

Gln

Asn

230

Ser

Ile

Thr

Asn

Asp

310

Pro

Asp

Ala

Arg

Asp

390

Pro

Val

Trp

Leu

215

Cys

Gly

Lys

Cys

Ser

295

Thr

Arg

Lys

Ser

Met

375

Ser

Gly

Pro

His

Leu
455

25764

Ile

Ile

Glu

Gly

280

Tyr

Ala

Pro

Gly

Lys

360

Gly

Glu

Trp

Cys

Ser

440

Trp

Gly

Ser

Ile

265

Phe

Thr

Glu

Asp

Arg

345

Ile

Met

Ala

Tyxr

Ile

425

Ala

Asp
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Gly

Lys

250

Phe

Ala

Ala

Ile

Asp

330

Gly

Gly

Glu

Leu

Ser

410

Gly

Ala

Thr

Asp

235

Cys

Pro

Ser

Lys

Arg

315

Gly

Gly

Arg

Leu

Ala

395

Phe

Ile

Thr

val

220

Cys

Arg

Thr

Asn

Arg

300

Leu

Ser

Ile

Trp

Tyr

380

Pro

Gly

Glu

Ala

Thr
460

Tyr

Phe

Gly

Lys

285

Pro

Met

Ile

Lys

Tyr

365

vVal

Ser

Phe

Met

Ile

445

Gly

Leu

Leu

Arg

270

Thr

Phe

Cys

Thr

Gly

350

Ser

Lys

Gly

Glu

val

430

Tyr

Val

Met

Lys

255

Val

Ile

Val

Thr

Gly

335

Gly

Arg

Tyxr

val

Ile

415

His

Cys

Asp

Ile

240

Ile

Glu

Glu

Lys

Glu

320

Pro

Phe

Thr

Asp

Met

400

Lys

Asp

Leu

Met
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<400> 30

agcagaagcg gtgcgtttga tttgccataa tggatacttt tattacaaga aacttccaga 60
ctacaataat acaaaaggcc aaaaacacaa tggcagaatt tagtgaagat cctgaattac 120
aaccagcaat gctattcaac atctgegtcc atctagaggt ttgctatgta ataagtgaca 180
tgaattttct tgacgaagaa ggaaaatcat atacagcatt agaaggacaa ggaaaagaac 240
aaaacttgag accacaatat gaagtaattg agggaatgcc aagaaccata gcatggatgg 300
tccaaagatc cttagctcaa gagcatggaa tagagactcc aaagtatctg gctgatttgt 360
ttgattataa aaccaagaga tttatagaag ttggaataac aaaaggattg gctgatgatt 420
acttttggaa aaagaaagaa aagctgggaa atagcatgga actgatgata ttcagctaca 480
atcaagacta ttcgttaagt aatgaatcct cattggatga ggaagggaaa gggagagtgc 540
taagcagact cacagaactt caggctgaat taagtctgaa aaacctatgg caagttctca 600
taggagaaga agatgttgaa aagggaattg actttaaact tggacaaaca atatctagac 660
taagggatat atctgttcca gctggtttct ccaattttga aggaatgagg agctacatag 720
acaatataga tcctaaagga gcaatagaaa gaaatctagc aaggatgtct cccttagtat 780
cagccacacc taaaaagttg aaatgggagg acctaagacc aatagggcct cacatttaca 840
accatgagtt accagaagtt ccatataatg cctttcttct aatgtctgat gaattggggc 900
tggccaatat gactgaggga aagtccaaaa aaccgaagac attagccaaa gaatgtctag 960
aaaagtactc aacactacgg gatcaaactg acccaatatt aataatgaaa agcgaaaaag 1020
ctaacgaaaa tttcctatgg aagctgtgga gggactgtgt aaatacaata agtaatgagg 1080
aaatgagtaa cgagttacag aaaaccaatt atgccaagtg ggccacagga gatggattaa 1140
cataccagaa aataatgaaa gaagtagcaa tagatgacga aacaatgtgc caagaagagc 1200
ctaaaatccc taacaaatgt agagtggctg cttgggttca aacagagatg aatttattga 1260
gcactctgac aagtaaaaga gctctggacc taccagaaat agggccagac gtagcacccg 1320
tggagcatgt agggagtgaa agaaggaaat actttgttaa tgaaatcaac tgctgtaagg 1380
cctctacagt tatgatgaag tatgtgcttt ttcacacttc attattgaat gaaagcaatg 1440
ccagcatggg aaaatataaa gtaataccaa taaccaatag agtagtaaat gaaaaaggag 1500
aaagtttcga catgctttat ggtctggcgyg ttaaaggaca atctcatctg aggggagata 1560
ctgatgttgt aacagttgtg actttcgaat ttagtggtac agatcccaga gtggactcag 1620
gaaagtggcc aaaatatact gtgtttagga ttggctccct atttgtgagt gggagggaaa 1680
aatctgtgta cctatattgc cgagtgaatg gcacaaataa gatccaaatg aaatggggaa 1740
tggaagctag aagatgtctg cttcaatcaa tgcaacaaat ggaagcaatt gttgaacaag 1800
aatcatcgat acaaggatat gacatgacca aagcttgttt caagggagac agagtaaata 1860
gccccaaaac ttttagtatt gggactcaag aaggaaaact agtaaaagga tcctttggga 1920
aagcactaag agtaatattt accaaatgtt tgatgcacta tgtatttgga aatgcccaat 1980
tggaggggtt tagtgccgag tctaggagac ttctactgtt aattcaagca ctaaaggaca 2040
gaaagggccc ttgggtgtte gacttagagg gaatgtattc tggaatagaa gaatgtatta 2100
gtaacaaccc ttgggtaata cagagtgcat actggttcaa tgaatggttg ggctttgaaa 2160
aggaggggag taaagtatta gaatcagtag atgaaataat gaatgaatga aaaaacatag 2220
tactcaattt ggtactattt tgttcattat gtatctaaac atccaataaa aagaatcgag 2280
aatcaaaaat gcacgtgttt ctact

2305

<210> 31

<211> 2369

<212> ADN

<213> Cum B

<400> 31

agcagaagcg gagcctttaa gatgaatata aatccttatt ttctcttcat agatgtaccc 60
atacaggcag caatttcaac aacattccca tacaccggtg ttcccectta ctceccatgga 120
acgggaacag gccacacaat agacaccgtg atcagaacac atgagtactc gaacaaggga 180
aaacagtatg tttctgacat cacaggatgt acaatggtag atccaacaaa tgggccatta 240
cccgaagaca atgagccgag tgcctatgea caattagatt gcgttctgga ggctttggat 300

-106-



agaatggatg
ctaatggtca
tgcagaaacc
gatttgaatg
ttggacaaac
aaaaacagaa
agagtggaat
ggcaaactaa
gtagttgaaa
ggtggaaatg
ccaccaggag
aatccaagaa

ggatttatga
tttagcatac
ccattcttca
aatatgctat
gaatatttat
gatgaagaga
ataaacatga
atgttctata
gctggagtaa

aagaacatcc
caactgtaga
agcctgcetge
gagctgacaa
ctgaaatgac
agggtttcct
acatcaaaag
aaagaagagc
acttggctaa
aaaagaaggc
ggatcagcat

25764

aggtttgttt
caaattaacc
aacggcacta
gggtggattg
tttettcteca
cataaagaga
agcattatca
gattgcaacc
aaatatctgt
caaactgtca
gacagtaaca

caagcagcct
caggggagac
aacacaacaa
gtaccctttt
gtaaagaata
ataccaatga
ttaaacacaa
gctggaatac
gaaaatctag
aatgcagtgg
ggagacaata

cacagaatgc
agacttttga
taacctcctt
gccaagatat
taaagaaaaa
aagtaaaaga
tgacaaaaga
aaatcagagg
aacaaagtgg
ccaaaatgct
ctaaatggaa

catggaggca
ttggacagta
taggttgaat
cattgattca
attgcctgcet
caggataacc
tgctgaaagg
gtttgtatta
tttgcecegta
cagtaactgc
tgaatgctta

tctttttgge tatgactgaa aggataacaa gagacagccce aatttggttc
cgggattttt gtagtatagce accggtcttg‘ttctccaata.aaatagccag'attgggaaaa
taacaagcaa aacaaaaaga ctgaaggctc aaataccttg tccagatctg
cattagaaag'atataatgaa.gaaacaaggg'caaaattaaa.aaagctgaaa
atgaagaagg aacggcatct ttgtcgecctg ggatgatgat gggaatgttt
ctaccgtgtt gggagtagcc gcactaggta tcaaaaacat tggaaacaaa
gggatggact gcaatcttct gatgattttg ctctgtttgt taatgcaaaa
catgtatgga aggaataaac gacttttacc gaacatgtaa attattggga
gcaaaaagaa aagttactgt aatgaaactg gaatgtttga atttacaagc
gagatggatt tgtatctaat tttgcaatgg aaattccttce atttggagtt
atgaatcagc agatatggca.ataggaatga.caataataaa.gaacaatatg

atcaacaatg ggatgggtcc agcaacagca caaacagcca

tataggtaca cctacaaatg ccacaggg

tacaattatt catagctgat
gagattccaaagtggaaggaaaaagaatgaaa

attataaagg'agctatggga.aaacactaaa.ggaagagatg’gtctgttagt ggcagatggt
tttacaattt gagaaactta.catatcccag'aaatagtatt gaagtacaac

gggcccaaca

ctaatggacc ctgaatacaa.agggcggtta.cttcatcctc:aaaatc

catt tgtaggacat

ttatctattg agggcatcaa agaagcagat ataaccccag cacatggtcc cgtaaagaaa

atggattatg atgcagtatc tggaactcat agttggaga

a ccaaaaggaa cagatctata

ctaaatactg accagaggaa catgattctt gaggaacaat gctacgctaa gtgttgcaac
ctttttgagg‘cctgttttaa.tagtgcatca.tacaggaaac cagtaggtca gcacagcatg

cttgaggcta.tggcccacag'attaag
atgtcaaagg atgattttga gaaagc

agtggatgcacgactagattatgaatcaggaaga
aatg‘gctcaccttg'gtgagattgg'gtacatataa

gctccgaaga.tgtctatggg’gttattggtc atcattgaat acatgtgata aacaaatgat
taaaatgaaa aaaggctcgt gtttctact

2369
<210> 32
<211l>
<212>
<213>

<400> 32
agcagaagcyg
taagggacaa
taagaaaatt
tgtgttctaa
aatacaaggg
gctcaatagc
tcgaaaaggt
gccgaataac
ccaaggaaat
aagcaggaat
aaaaattgaa

2396
ADN
Cum B

gagcgttttce
tgaagccaaa
caatacatca
ttttecccttg
aatacaactt
agcagttacc
ctacgaaagc
ttttggccca
gcctccagat
accaagagaa
aggaacaatg

aagatgacat tggctaaaat tgaattgtta aaacaactgt

acagtattga
agaattgaaa
gctctgacca
aaaacaaatg
tggtggaata
ttttttctca
gttgaaagag
gaagcaagta
tctacttgga
ataactccca
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aacaaacaac
agaacccttce
agggtgatat
ctgaagacat
catatggacc
gaaagatgag
taagaaaaag
atgtgataat
tacataggga
ttgtactggc

ggtagaccaa
attgaggatg
ggcaaacaga
aggaactaaa
aataggagat
acttgacaat
ggtactgcta
ggaaatattg
actgataaaa
atacatgctt

tataacataa
aagtgggcaa
atccececttgg
ggccaaatgt
actgaaggtt
gccacttggg
aaccctctca
ttcectaagg
gaaaaaagag
gagagagaat

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340

60
120
180
240
300
360
420
480
540
600
660
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tggttgccag aagaaggttc ctgeccggtgg caggagcaac atcagctgag ttcatagaaa 720
tgctacactg cttacaaggt gaaaattgga gacaaatata tcacccagga ggaaataaac 780
taactgaatc taggtctcaa tcgatgattg tagcttgtag aaagataatc agaagatcaa 840
tagtcgcatc aaacccatta gagctagctg tagaaattgc aaacaagact gtgatagata 900
ctgaaccttt aaaatcatgt ctgacagcca tagacggagg tgatgtagcc tgtgacataa 960
taagagctgc attaggacta aagatcagac aaagacaaag atttggacga cttgaactaa 1020
agagaatatc aggaagagga ttcaaaaatg atgaagaaat attaatcggg aacggaacaa 1080
tacagaagat tggaatatgg gacggagaag aggagttcca tgtaagatgt ggtgaatgca 1140
ggggaatatt aaaaaagagc aaaatgagaa tggaaaaact actaataaat tcagctaaaa 1200
aggaagacat gaaagattta ataatcttgt gcatggtatt ttctcaagac actaggatgt 1260
tccaaggagt gagaggagaa ataaattttc ttaatagagc aggccaactt ttatctccaa 1320
tgtaccaact ccaaagatat tttttgaata gaagcaacga tctctttgat caatgggggt 1380
atgaggaatc acccaaagca agtgagctac atggaataaa tgaattaatg aatgcatctg 1440
actacacttt gaaaggggtt gtagtaacaa aaaatgtaat tgatgatttt agttctactg 1500
aaacagaaaa agtatctata acaaaaaatc ttagtttaat aaaaaggact ggggaagtca 1560
taatgggggc taatgacgta agtgaattag aatcacaagc tcagctaatg ataacatatg 1620
atacacctaa gatgtgggag atgggaacaa ccaaagaact ggtgcaaaac acctaccaat 1680
gggtgctgaa aaatttggta acactgaagg ctcagtttct tctaggaaaa gaagacatgt 1740
tccaatggga tgcatttgaa gcatttgaaa gcataatccc ccagaagatg gctggccagt 1800
acagtggatt tgcaagagca gtgctcaaac aaatgagaga ccaagaggtt atgaaaactg 1860
accagttcat aaagttgttg cccttttgtt tctcaccacc aaaattaagg agaaatgggg 1920
agccttatca gttecttgagg cttgtattga agggaggagyg agaaaatttc atcgaagtaa 1980
ggaaagggtc ccctctattce tcttacaatc cacaaacaga agtcctaact atatgcggca 2040
gaatgatgtc attaaaaggg aaaattgaag atgaagaaag gaatagatca atggggaatg 2100
cagtattagc gggctttctce gttagtggca agtatgaccc agatcttgga gatttcaaaa 2160
ctattgaaga acttgaaaag ctgaaaccgg gggagaaagc aaacatctta ctttatcaag 2220
gaaagcccgt taaagtagtt aaaaggaaaa gatatagtgc tttatccaat gacatttcac 2280
aaggaattaa gagacaaaga atgacagttg agtccatggg gtgggccttg agctaatata 2340
aatttatcca ttaattcaat aaacacaatt gagtgaaaaa tgctcgtgtt tctact 2396
<210> 33

<211> 1844

<212> ADN

<213> Cum B

<400> 33

agcagaagca cagcattttc ttattaactt caagtaccaa caaaagaact gaaaatcaaa 60
atgtccaaca tggatattga cggtatcaac actgggacaa ttgacaaaac accggaagaa 120
ataacttctg gaaccagtgg gacaaccaga ccaatcatca gaccagcaac ccttgcccea 180
ccaagcaaca aacgaacccg gaacccatcc ccggaaagag caaccacaag cagtgaagct 240
gatgtcggaa ggaaaaccca aaagaaacag accccgacag agataaagaa gagcgtctac 300
aatatggtag tgaaactggg tgaattctat aaccagatga tggtcaaagc tggactcaac 360
gatgacatgg agagaaacct aatccaaaat gcgcatgctg tggaaagaat tctattggct 420
gccactgatg acaagaaaac tgaattccag aggaaaaaga atgccagaga tgtcaaagaa 480
ggaaaagaag aaatagacca caacaaaaca ggaggcacct tttacaagat ggtaagagat 540
gataaaacca tctacttcag ccctataaga attacctttt taaaagaaga ggtgaaaaca 600
atgtacaaaa ccaccatggg gagtgatggc ttcagtggac taaatcacat aatgattggg 660
cattcacaga tgaatgatgt ctgtttccaa agatcaaagg ccctaaaaag agttggactt 720
gacccttcat taatcagtac ctttgcagga agcacactcc ccagaagatc aggtgcaact 780
ggtgttgcaa tcaaaggagg tggaacttta gtggctgaag ccattcgatt tataggaaga 840
gcaatggcag acagagggct attgagagac atcaaagcca agactgccta tgaaaagatt 900
cttctgaatc taaaaaacaa atgctctgcg ccccaacaaa aggctctagt tgatcaagtg 960
atcggaagta gaaatccagg gattgcagac attgaagacc taaccctgct tgctcgtagt 1020
atggtcgttg ttaggcecctc tgtggcgagc aaagtagtgc ttcccataag catttatget 1080
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aaaatacctc
gctctctaca
aaatcgcaat
tctgcattaa
gttccagcaa
ttttgggctc
caaataagtt
gtaagaagaa
ctcaagatga
aaaatgtttc
accatcccca
taaagcaaca

1844

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

34

<400> 34
agcagaagca
tcattgacag
ggtgggaaag
actgatatac
gaaagaaaaa
aagaagggcc
tttgaaatag
ctgaaccctg
aaacaagcat
gtgaggcgag
ggaaagggag
agatctcttg
ctaaagcaga
catttcagat
caatagggca
caaataaaga
tccaggccaa

aggtagaaga
1190

<210>
<211>

<212>
<213>

35

<400> 35
agcagaagca
acaacacaaa
attttggagt
cgcctaaaca
ccagaaagta

25764

aactagggtt caatgttgaa.gaatactcta.tggttgggta'tgaagccatg
atatggcaacacctgtttccatattaagaatgggagatgatgcaaaagat
tattcttcat gtcttgcttce ggagetgect atgaagacct gagagttttg
caggcataga attcaagcct agatcagcat taaaatgcaa gggtttccat
aggaacaggtggaaggaatgggggcagctctgatgtccatcaagctccag
caatgaccagatctggagggaacgaagtaggtggagacggagggtctggc
gcagcccagt gtttgcagta.gaaagaccta.ttgctctaag'caagcaagct
tgctttcaat gaatattgag'ggacgtgatg'cagatgtcaa.aggaaatcta
tgaatgactcaatggctaagaaaaccaatggaaatgctttcattgggaag
aaatatcaga.caaaaacaaa.accaatcccg'ttgaaattcc aattaagcag
atttcttctt tgggagggac acagcagagg'attatgatga.cctcgattat
aaatagacac tatgactgtg'attgtttcaa'tacgtttgga.atgtgggtgt
ttactcttat tgaaataaat ataaaaaatg ctgttgtttc tact

1190
ADN
Cum B

cgcactttet taaaatgtcg ctgtttggag acacaattgc ctacctgcett

aagatggaga
aatttgacct
agaaagcact
gaagattcat
tgattctagce
cagaaggcca
gaaattattc
cacattcaca
aaatgcagat
aagacgtcca
gggcaagtca
gctctatggg
tctttcaatt
tttgaatcaa

aggcaaagca
agactctgcc
aattggtgcc
cacagagccc
tgagagaaaa
tgaaagctca
aatgcaagta
cagggctcat
ggtctcagct
aaaactggca
aaagaatggg
aaattcagct
tgttctttca
ataaaaagag

gaactagcag
ttggaatgga
tctatctget
ctatcaggaa
atgagaagat
gcgctactat
aaactaggaa
agcagagcag
atgaacacag
gaagagctgc
gaaggaattg
cttgtgaaga
tcttatcagc
gagtaaacat

gacaataaac agagaggtat caattttgag
agaaacaatgaaggaagtactctctgacaacatggaggtattgagtgacc
acatagtaat tgaggggctt tctgctgaag'agataataaa.aatgggtgaa.acagttttgg
attgcattaa attcaatttt tactgtattt cttgctatgc atttaagcaa
attgtaatca atgtcagcaa ataaactgga aaaagtgcgt tgtttctact

1096
ADN
Cum B

gaggatttgt ttagtcactg gcaaacgaaa aaatggcgga caacatgacc

aaaaattaca
taaaaaacaa
ttttaaaacc
tgggaacaac
gtgtgagttt
attgtctcat
cgctetgtge
caagatcttc
caaaaacaat
aaagcaacat
caaaggatgt
aatacctata
tctccatttce
gaaaatacga
acacagttac

ctgttggttce
aagatgctta
aaaagaccaa
agcaacaaaa
tcatgaagca
ggtcatgtac
tttgtgcgag
agtgcctgga
gaatggaatg
tggagtattg
gatggaagtg
atgctcgaac
atggcttgga
ataaaaaatc
caaaaagaaa

ttgaggtggg tccgggagca accaatgcca ccataaactt tgaagcagga
gctatgaaag gctttcatgg caaagagccc ttgactaccc tggtcaagac
aactaaagag aaaattggaa tcaagaataa agactcacaa caaaagtgag
aaaggatgtc tcttgaagag agaaaagcta ttggggtaaa aatgatgaaa

-109-

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800

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

1020
1080
1140

60
120
180
240
300



gtgctectat
aatccctcca
aagtaccttg
ttaagggaca
aaagaaggga
gtgttggtaa
catagattga
gatcttacag
cttaatgaag
caatttggtc
agaactttat
agccaacagc

tcctettgtt
1096

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

36

<400> 36
agcagaagca
cttcaactat
atgtgtcagc
cagaaataac
tgaaccgttc
ctcgtttatc
tcggagaaac
gaccaaagga
acaatggaac
aaataccaac
atgatggtag
aaataaaata
gaacacaaga
gctcagcttc
aagaaatatt
gcaacaaaac

tcaaattaaa tgtggagact gatacagctg aaa

ttatgaaccc
atagcaactg
atggcataga
tgaacaacaa
aattccgttt
acggaacatt
atgcatatga
tggaggatga
gacattcaaa
aagagcaccyg
cttttaagta

25764

atctgctgga
tccagactgce
agaagaaccyg
agatgcaagg
gacaataaaa
catcaagcac
ccagagtgga
agaagatggc
gccaattcga
attatcacca
aaagaattga

gttgaagggt
aattgggctg
gagaatgttg
caaaagataa
agggatatac
cctaatggat
agacttgttg
catcggatcc
gcagctgaaa
gaagagagag
tgataacata

ttgagccata
attaccctcc
gtgactcaac
aagaggaagt
gtaatgtgtt
acaagtcctt
ctaaacttgt
tcaactcact
ctgcggtggg
acaattagac
ttgttccaca

ttgtatgaaa
aacaccagga
tgaaatagta
aaacactcag
gtccttgaga
atcaactctg
tgctactgat
cttcgagcgt
agtcttatcc
tggttacgga
aaacagtaat

tccataatagctgacatgattgtatcattatcattattggaaacattgta
tgaaatgaag'gatgtggttg’aagtgtacag‘caggcagtgc ttgtgaattt aaaataaaaa

actact

1557
ADN
Cum B

gagcatcttc tcaaaactga ggcaaatagg ccaaaaatga acaatgctac

acaaacgtta
ttcactatca
tgcaccaaca
tgcaacaaaa
ttgccecgggce
cagaggaaac
atgcaaacac
aagagaggac
agtagaaaac
agaatggaca
tggagaagca
aagtgcctgce
aggaattagt
tccaacagga
catagaatgt

accctatttc
tacttactgt
atgccattgg
gagatgacac
tcaacctttc
tcagctccct
tttgctctaa
agaaacaagc
tccattttcc
tatatcggag
tatactgaca
aattgcattg
aaatgcagat
agagtagaac
gcctgtagag

tcacatcagg
attcggatat
attgtgcaaa
ttcttctccce
agaaagcact
tgacaataag
cccattatgce
tgaggcatct
acatggcagc
ttgatggccc
cataccattc
ggggagattg
ttcttaagat
atactgaaga
ataacagtta

gggagtgtta
attgctaaaa
cgcatcaaat
agaaccggag
cctaattagc
ggaacctttt
agctcaacca
gatttcagtc
ttggagcggyg
tgacagtaat
ctatgcaaac
ttatcttatg
tcgagagggt
atgcacatgc
cacagcaaaa

ttatcactat
ttttcaccaa
gttcaggctg
tggacatacc
cctcatagat
attgcttgtg
gggggatact
aaattgggca
tccgeatgcece
gcattgatca
aacatcctaa
ataactgatg
cgaataataa
ggatttgcca
agaccctttg

taagatt gatgtgcaca gagacttatt

tggacacccc cagaccagat gatggaagca taacagggcc ttgcgaatct aatggggaca
aagggcgtggaggcatcaagggaggatttgttcatcaaagaatggcatccaagattggaa
tcgaacgatg'tctaaaactg'aaagaatggg'gatggaactg'tatgtcaagt

gatggtactc

atgatggaga cccatggact gacagtgaag cccttgetce tagtggagt

a atggtttcaa

tggaagaacc tggttggtat tcttttggcet tcgaaataaa.agataagaaa.tgtgatgtcc

cctgtattgggatagagatggtacacgatgg
cagccatttactgtttaatgggctcaggaca
atatggctctgtaatggaggaatggttgagt

tggaaaaaa gacttggcac tcagcagcaa
attgctatg ggacactgtc acaggtgttg
ctgttctaa accctttgtt cctattttgt

ttgaataatt gtccttactg'aacttaattg'tttctgaaaa.atgctcttgt tactact

<210> 37
<211> 1879
<212> ADN
<213> Cum B

-110-

360
420
480
540
600
660
720
780
840
900
960
1020
1080

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
1557



<400> 37
agcagaagca
gtagtaacat
gtggtcaaaa
acaccaacaa
ccaaactgtc
accacacctt
tttcctataa
gaaaatatca
tacagacttg
acaatggctt
gtaccataca
gacaaaaccc
gccaatggag
gacggagggc
aaaacaggaa
agtggcagga
cacgaaaaat
gccataggaa
tatagacctc

ttagaaggaggatgggaaggaatgatt
catggagtgg cagtggcagc agaccttaag agtacgcaag aagcca

gagcattttc taatatccac aaaatgaagg caataattgt actactcatg

ccaacgcaga
cagctactca
aatctcattt
tcaactgcac
cggcaaaagc
tgcacgacag
gattatcaac
gaacctcagg
gggctgtccc
tttgtacaaa
aaatgaaaaa
taaccacaca
taccacaaag
caattgtcta
gcaaggtaat

25764

tcgaatctgc
aggggaagtc
tgcaaatcta
agatctggat
ttcaatactc
aacaaaaatc
ccaaaacgtt
atcttgccct
aagggacaac
aggagaagac
cctctatgga
ttatgtttct
cggcagaatt
tcaaagaggt
aaaagggtcc

actgggataa
aatgtgactg
aaaggaacaa
gtggccttgg
cacgaagtca
agacagctac
atcaacgcag
aacgttacca
aaaacagcaa
caaattactg
gactcaaatc
cagattggtg
gttgttgatt
gttttgttgc
ttgcctttaa

catcttcaaa
gtgtgatacc
agaccagagg
gcagaccaat
gacctgttac
ccaatcttct
aaagagcacc
gtagagacgg
cgaatccact
tttgggggtt
ctcaaaagtt
gcttcccaaa
acatggtgca
ctcaaaaggt
ttggtgaagc

ctcacctcat
actgacaaca
gaaactatgc
gtgtgtgggg
atccgggtgce
cagaggatat
aggaggaccc
attcttcgca
aacagtagaa
ccattctgat
cacctcatct
tcaaacagaa
aaaacctggg
gtggtgcgca
agattgcctt

acggtggatt aaacaaaagc aagccttact acacaggaga acatgcaaaa
attgcccaat atgggtgaaa acacctttga agcttgccaa tggaaccaaa
ctgcaaaact attaaaggaa aggggtttct tcggagctat tgctggttte

gca.ggttggcacg'gatacacatc tcatggagca
taaa caagataaca

aaaaatctca.attctttgag'tgagctagaa.gtaaagaatc ttcaaagact aagtggtgcc
atggatgaac tccacaacga.aatactcgag'ctggatgaga.aagtggatga.tctcagagct
gctcgcaaat agagcttgca gtcttgettt ccaacgaagg aataataaac
agtgaagatg agcatctatt ggcacttgag'agaaaactaa.agaaaatgct gggtcccectct
tagggaatggeatgcttcgaa.accaaacaca.agtgcaacca.gacctgctta

gacacaataa

gctgtagaca

gacagaatagctgctggcacctttaatgcaggagaa

ctgaatatta

tactactcaa ctgctgcttc tagtttggcet gtaacattga tgatagcta

tatatggtct

gtattttcct ttgttgtagt gcttgtttge ttgttaccat tacaaag

aaatgctctt
1879

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

38

<400> 38
agcagaagca
gtccaacatg
aacttccgga
aagcaataaa
tgtcggaagg
tatggtagtg
tgacatggag
tactgatgac
gaaagaagaa
taaaaccatc
gtacaagacc
ttcacagatg
cccttecatta

tttt ctcttcccac ttttgattca

ctgctgcatc tttaaatgat gatggattgg ataatcatac tatactgctc

t ttttattgtt

ccagagacaa tgtttcttgc tccatctgtc tataaggaaa attaagccct

gttactact

1842
ADN
Cum B

cagcattttc ttgtgaactt caagtaccaa caaaaactga aaatcaaaat

gatattgacg
accagtgggg
cgaacccgaa
agaacccaaa
aaactgggtg
agaaacctaa
aagaaaactg
atagaccaca
tacttcagcc
accatgggga
aacgatgtct
atcagtactt

gcatcaacac
caaccagacc
acccatcccc
agaaacaaac
aattctacaa
tccaaaatgc
aataccaaaa
acaaaacagg
ctataagaat
gtgatggttt
gtttccaaag
ttgcaggaag

tggaacaatt
aatcatcaag
agaaagggca
cccgacagag
ccagatgatg
acatgctgtg
gaaaaagaat
aggcaccttt
taccttttta
cagtggacta
atcaaaggca
cacactcccc

-111-

gacaaaacac
ccagcaaccc
accacaagca
ataaagaaga
gtcaaagctg
gaaagaattc
gccagagatg
tataagatgg
aaagaagagg
aatcacatca
ctaaaaagag
agaagatcag

aaa cgttattgaa

cagaagaaat
ttgccccacc
gcgaagcgat
gcgtctacaa
gactcaacga
tattggctgce
tcaaagaagg
taagagatga
tgaaaacaat
tgattgggca
ttggacttga
gtgcaactgg

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

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



25764

tgttgcgatc aaaggaggtg gaactttagt ggcagaagcc attcgattta taggaagagc
aatggcagac agagggctat tgagagacat cagagccaag acggcctatg aaaagattct
tctgaatctg aaaaacaagt gctctgcgcc ccaacaaaag gctctagttg atcaagtgat
cggaagtagaaacccagggattgcagacatagaagacctaaccctgcttgcccgaagcat
ggtcgttgte aggccctctg'tagcgagcaa.agtggtgctt cccataagca ttaatgctaa
aatacctcaa.ctagggttca.atgttgaaga.atactctatg'gttgggtatgzaagccatggc
tctttataat atggcaacac ctgtttccat attaagaatg ggagacgatg caaaagataa
atcacaatta ttcttcatgt cttgetttgg agctgectat gaagaccaaa gagttttgtc
tgcactaacc ggcacagaat tcaagcctag'gtcagcatta.aagtgcaaggggtttccacgt
'tccagcaaag'gagcaagtgg'aaggaatggg'ggcagctctg'atgtccatca.agctccagtt
ttgggccccaatgaccagatctggggggaacgaagtaggtggagacggagggtctggtca
aataagttgc agccccegtgt ttgcagtaga gagacctatt gctctaagca agcaagetgt
aagaagaatgcxgtcaatgaatattgagggacgtgatgcagatgtcaaaggaaatctact
caagatgatgaatgattcaatggctaagaaaaccaatggaaatgctttcattgggaagaa
aatgtttcaa.atatcagaca.aaaacaaaat caatcccgtt gatattccaa ttaagcagac
catccccaat ttettetttg ggagggacac agcagaggat tatgatgacc tcgattatta
aagcaacaaa.atagacacta.tggctgtgac tgtttcagta.cgtttggaat,gtgggtgttt
actcttattg aaataaatgt aaaaaatgct gttgtttcta ct

1842

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

39
1842
ADN
Cum B

<400> 39
agcagaagca

cagcattttc ttgtgaactt caagtaccaa caaaaactga aaatcaaaat

gtccaacatg
aacttccgga
aagcaataaa
tgtcggaagyg
tatggtagtg
tgacatggag
tactgatgac
gaaagaagaa
taaaaccatc
gtacaagacc
ttcacagatg
cccttcatta
tgttgcgatc
aatggcagac
tctgaatctg

cggaagtaga.aacccaggga.ttgcagacat agaagaccta accctgcttgc

ggtcgttgtc

aatacctcaactagggttcaatgttgaagaatactctatggttgg

gatattgacg
accagtgggy
cgaacccgaa
agaacccaaa
aaactgggtg
agaaacctaa
aagaaaactg
atagaccaca
tacttcagcc
accatgggga
aacgatgtct
atcagtactt
aaaggaggtg
agagggctat
aaaaacaagt

gcatcaacac
caaccagacc
acccatcccce
agaaacaaac
aattctacaa
tccaaaatgc
aataccaaaa
acaaaacagg
ctataagaat
gtgatggttt
gtttccaaag
ttgcaggaag
gaactttagt
tgagagacat
gctctgcgcec

tggaacaatt
aatcatcaag
agaaagggca
cccgacagag
ccagatgatg
acatgctgtg
gaaaaagaat
aggcaccttt
taccttttta
cagtggacta
atcaaaggca
cacactcccc
ggcagaagcc
cagagccaag
ccaacaaaag

gacaaaacac
ccagcaacce
accacaagca
ataaagaaga
gtcaaagctg
gaaagaattc
gccagagatg
tataagatgg
aaagaagagg
aatcacatca
ctaaaaagag
agaagatcag
attcgattta
acggcctatg
gctctagttg

cagaagaaat
ttgceccacc
gcgaagcgat
gcgtctacaa
gactcaacga
tattggctgce
tcaaagaagg
taagagatga
tgaaaacaat
tgattgggca
ttggacttga
gtgcaactgg
taggaagagc
aaaagattct
atcaagtgat
ccgaagcat

aggccctctgtagcgagcaaagtggtgcttcccataagcattaatgctaa

gtatg aagccatggc

tctttataatatggcaacacctgtttccatattaagaatgggagacgatgcaaaagataa
atcacaattattcttcatgtcttgctttggagctgcctatgaagaccaaagagttttgtc

tgcactaaccggcacagaattcaagcctagg
tccagcaaaggagcaagtggaaggaatgggg

ttgggccccea
aataagttgc

aagaagaatgctgtcaatgaatattgagggacgtgatgcagatgtcaaag

caagatgatg

aatgtttcaa.atatcagaca.aaaacaaaat caatcccgtt g

atgaccagat
agccecegtgt

tcagcattaaagtgcaagggtttccacgt
gcagctctgatgtccatcaagctccagtt
ctggggggaacgaagtaggtggagacggagggtctggtca
ttgcagtagagagacctattgctctaagcaagcaagctgt
gaaatctact

aatgattcaa.tggctaagaa.aaccaatgga.aatgctttca.ttgggaagaa

-112-

atattccaa ttaagcagac

840

900

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

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



25764

catccccaat ttcttetttg ggagggacac agcagaggat tatgatgacc tcgattatta
aagcaacaaa.atagacacta.tggctgtgac'tgtttcagta.cgtttggaat.gtgggtgttt
actcttattg aaataaatgt aaaaaatgct gttgtttcta ct

1842

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

40

<400> 40
atggaaagaa
acaaaaacta
aaaaacccat
aaaaggataa
gtgaatgatg
agaaatggac
aaggttgaaa
atacgccgaa
gatgtaatta
tcgcaattaa
ttgatggttg
gctggtggaa
gagcagatgt
attgctgcta
ttagaaatgt
aatccaacag

2277
ADN
Cum B

taaaagagct
ctgtagacca
cacttagaat
cggaaatgat
ccggatcaga
cagtggcaag
ggttaaaaca
gagtcgacat
tggaagttgt
cgataaccaa
catacatgtt
caagcagtgt
acactccagg
ggaacatagt
gccatagcac
aagaacaagc

aaggaatctg atgtcacaat ctcgcactcg cgagatactt

catggccata
gaaatggatg
tcectgaaaga
ccgagtgatg
tactattcac
tggaaccttt
aaatcctggt
tttccctaat
ggagaaaaaa
agagagggaa
gtacattgaa
tggggaggtg
gagaagagct
acagattggt

atcaagaaat
atggcaatga
aatgagcaag
atatcacccc
tatccaaaaa
ggccctgtac
catgcagacc
gaagtgggag
gaagaactcc
cttgtccgca
gttttgcatt
aggaatgatg
gcagtatcag
gggacaagga

acacatcagg
aatacccaat
gacagacatt
tggctgtgac
tctacaaaac
actttagaaa
tcagcgccaa
ccagaatact
agaattgcaa
aaacgagatt
taacacaggg
atgttgatca
cagatccact
tggtggatat

tgtggatata tgcaaagcag caatggggct

aagacaggag
tacagcagat
atggagtaaa
atggtggaac
ttactttgaa
ccaagtcaaa
ggaggcacag
aacatcagaa
aatttcccct
tctceeggtt
gacatgctgg
aagcctaatt
agcatcttta
tctcaggcaa
gagaatcagt

tcatccttcagttttggcggattcacatttaagagaacaagtggatcatcagtcaaaagg
gaggaagaag'tgctcacggg'caatctgcaa.acattgaagc taactgtgca tgagggatat
gaagagttcacaatggttgggaaaagggcaacagctatactcagaaaagcaaccaggaga
ttgattcaactaatagtgagtggaagagacgaacagtcaatagtcgaagcaatagttgta
gcaatggtattctcacaagaagattgcatggtaaaagcagttagaggtgatctgaatttc
gttaatagagcgaatcagcggttgaatcccatgcatcaacttttgagacattttcagaag
gatgctaaag’tacttttctt aaattgggga.attgaaccta.tcgacaatgt.gatgggaatg
attgggatat tacctgatat gactccaagt accgagatgt caatgagagg agtgagagtc
agcaaaatgg'gtgtagatga.atactccaat gctgaaaggg'tagtggtgag'cattgaccgt
tttttgagag‘tccgggacca.aagaggaaat gtactactgt ctccagagga agtcagtgaa
acacagggaa cagagaaact gacaataact tactcttcat caatgatgtg ggagattaat
ggccctgagtcagtgttgatcaatacctatcagtggatcatcagaaactgggagactgtt
aaaattcagtggtctcagaaccctacaatgctatacaataaaatggaattcgagccattt
cagtctctag tcectaaggc cattagaggc caatacagtg'ggtttgttag'aactctattt
caacaaatga gggatgtgct tgggaccttt gacacaactc agataataaa acttcttccc
tttgcagccg'ctccaccaaa.gcaaagtaga.atgcaattct catcattgac tgtgaatgtg
aggggatcaggaatgagaatacttgtaaggggtaattctccagtattcaactacaacaag
accactaagagactcacagtcctcggaaaggatgctggcactttaactgaagacccagat
gaaggcacag'ctggagtgga.atctgctgtt ctaaggggat tcctcattct aggcaaagaa
gatagaagat atgggccagc attaagcatc:aatgaattga.gcaaccttgc:gaaaggggaa
aaagctaatgtgctaattgggcaaggggacgtagtgttggtaatgaaacgaaaacgggac
tctagcatacttactgacagccagacagcgaccaaaagaattcggatggccatcaat

<210> 41
<211> 2277
<212> ADN
<213> Cum B

-113-

1740
1800

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2277



<400> 41
atggaacgca
accaaaacca
aaaaacccga
aaacgcatta
gtgaacgatg
cgcaacggcc
aaagtggaac
attcgccgcece
gatgtgatta
agccagctga
ctgatggtgg
gcgggcggea
gaacagatgt
attgcggcgce
ctggaaatgt
aacccgaccg

25764

ttaaagaact gcgcaacctg atgagccaga gccgcacccg cgaaattctg 60

ccgtggatca
gcctgegeat
ccgaaatgat
cgggcagcga
cggtggcgag
gcctgaaaca
gcgtggatat
tggaagtggt
ccattaccaa
cgtatatgct
ccagcagcgt
ataccccggg
gcaacattgt
gccatagcac
aagaacaggc

tatggcgatt
gaaatggatg
tccggaacgce
tcgcgtgatg
caccattcat
tggcaccttt
taacccgggc
gtttccgaac
agaaaaaaaa
ggaacgcgaa
gtatattgaa
cggcgaagtg
gcgceegegceg
ccagattggc
ggtggatatt

attaaaaaat
atggcgatga
aacgaacagg
attagcccgce
tatccgaaaa
ggcccggtge
catgcggatc
gaagtgggcyg
gaagaactgc
ctggtgcgca
gtgctgcatc
cgcaacgatg
gcggtgagceg
ggcacccgca
tgcaaagcgg

ataccagcgg
aatatccgat
gccagaccct
tggcggtgac
tttataaaac
attttcgcaa
tgagcgcgaa
cgcgcattcet
agaactgcaa
aaacccgcett
tgacccaggg
atgtggatca
cggatccgct
tggtggatat
cgatgggcct

ccgccaggaa
taccgcggat
gtggagcaaa
ctggtggaac
ctattttgaa
ccaggtgaaa
agaagcgcag
gaccagcgaa
aattagcccg
tctgeccggtyg
cacctgctgg
gagcctgatt
ggcgagcectg
tctgcgeccag
gcgcattage

agcagcttta.gctttggcgg'ctttaccttt aaacgcacca gcggcagcag cgtgaaacgc
gaagaagaagtgctgaccggcaacctgcagaccctgaaactgaccgtgcatgaaggctat
gaagaattta ccatggtggg‘caaacgcgcg'accgcgattc tgcgcaaagc gacccgcecgce
ctgattcagctgattgtgagcggccgcgatgaacagagcattgtggaagcgattgtggtg

gcgatggtgtttagccaggaagattgcatgg
gtgaaccgcg cgaaccag
gatgcgaaag tgctgttt
attggcattctgccggatatgaccccgagcaccgaaatgagcatgcgcg
gcgtggatga atatagcaac gcggaacgcg tggtggtgag cattgatcgc
gctga.gcccggaaga.agtgagcgaa
tgatgtg ggaaattaac

agcaaaatgg

tttctgcgeg tgcgecgatca gegeggeaac gtgct

acccagggca ccgaaaaact
ggcccggaaa.gcgtgctgat

aaaattcagt ggagccagaa.cccgaccatg'ctg
cagagcctgg tgeccgaaage gattegeggce cag

gaccattacc tatagcagca gca
taacacctatcagtggattattcgcaactgggaaaccgtg
tataaca aaatggaatt tgaaccgttt
tatagcggctttgtgcgcaccctgttt

tgaaagcgg'tgcgcggcga.tctgaacttt
cg cctgaacccg atgcatcage tgctgcgcca ttttcagaaa
ct gaactggggc attgaaccga ttgataacgt gatgggcatg
g cgtgcgcegtyg

cagcagatgc gcgatgtgct gggcaccttt gataccaccc agattattaa actgctgccg

tttgcggcgg cgccgecgaa acagagecge a

cgcggcageg gcatgcgea
accaccaaac gcctgaccgt gctgggcaaa gatgcgggca ccctgacc

tgcagttta gcagcctgac cgtgaacgtg
t tctggtgcgc ggcaacagcece cggtgtttaa ctataacaaa
ga agatccggat

gaaggcaccgcgggcgtggaaagcgcggtgctgcgcggctttctgattctgggcaaagaa

gatcgccgcet atggcccgge gectgageat
aaagcgaacg tgctgattgg ccagggcga

t aacgaactga gcaacctggc gaaaggcgaa
t gtggtgctgg'tgatgaaacg'caaacgcgat

agcagcattctgaccgatagccagaccgcgaccaaacgcattcgcatggcgattaac

<210> 42
<211> 585
<212> PRT
<213> Cum B
<400> 42

Met Lys Ala

1

Arg Ile Cys

Thr Ala Thr

5

20

10

25

-114-

Tle Ile Val Leu Leu Met Val Val Thr Ser Asn Ala Asp

15

Thr Gly Ile Thr Ser Ser Asn Ser Pro His Val val Lys

30

Gln Gly Glu Val Asn Val Thr Gly Val Ile Pro Leu Thr

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2277



Thr

Arg

65

Ala

Ser

Met

Tyxr

Ala

145

Ile

Lys

Pro

His

Pro

225

Ser

Gln

Thr

Trp

Ile

305

Ser

Thr

50

Gly

Leu

Ile

His

Glu

130

Pro

Thr

Asn

Tyr

Ser

210

Gln

Gln

Ser

Gly

Cys

290

Gly

Lys

35

Pro

Lys

Gly

Leu

Asp

115

His

Gly

Asn

Asp

Ile

195

Asp

Lys

Ile

Gly

Thr

275

Ala

Glu

Pro

Thr

Leu

Arg

His

100

Arg

Ile

Gly

Gly

Lys

180

Cys

Asp

Phe

Gly

Arg

260

Ile

Ser

Ala

Tyr

Lys

Cys

Pro

85

Glu

Thr

Arg

Pro

Asn

165

Asn

Thr

Glu

Thr

Gly

245

Ile

Thr

Gly

Asp

Tyxr

Ser

Pro

70

Lys

Val

Lys

Leu

Tyr

150

Gly

Lys

Glu

Thr

Ser

230

Phe

Val

Tyxr

Arg

Cys

310

Thr

His

55

Lys

Cys

Arg

Ile

Ser

135

Lys

Phe

Thr

Gly

Gln

215

Ser

Pro

Val

Gln

Ser

295

Leu

Gly

25764

40

Phe

Cys

Thr

Pro

Arg

120

Thr

Ile

Phe

Ala

Glu

200

Met

Ala

Asn

Asp

Arg

280

Lys

His

Glu

Ala

Leu

Gly

val

105

Gln

His

Gly

Ala

Thr

185

Asp

Ala

Asn

Gln

Tyxr

265

Gly

val

Glu

His

-115-

Asn

Asn

Lys

90

Thr

Leu

Asn

Thr

Thr

170

Asn

Gln

Lys

Gly

Thr

250

Met

Ile

Ile

Lys

Ala

Leu

Cys

75

Ile

Ser

Pro

vVal

Ser

155

Met

Pro

Ile

Leu

Val

235

Glu

Val

Leu

Lys

Tyr

315

Lys

Lys

60

Thr

Pro

Gly

Asn

Ile

140

Gly

Ala

Leu

Thr

Tyr

220

Thr

Asp

Gln

Leu

Gly

300

Gly

Ala

45

Gly

Asp

Ser

Cys

Leu

125

Asn

Ser

Trp

Thr

Val

205

Gly

Thr

Gly

Lys

Pro

285

Ser

Gly

Ile

Thr

Leu

Ala

Phe

110

Leu

Ala

Cys

Ala

Ile

190

Trp

Asp

His

Gly

ser

270

Gln

Leu

Leu

Gly

Glu

Asp

Arg

95

Pro

Arg

Glu

Pro

Val

175

Glu

Gly

Ser

Tyr

Leu

255

Gly

Lys

Pro

Asn

Asn

Thr

vVal

80

Val

Ile

Gly

Asn

Asn

160

Pro

val

Phe

Lys

Val

240

Pro

Lys

val

Leu

Lys

320

Cys



25764

325 330 335

Pro Ile Trp Val Lys Thr Pro Leu Lys Leu Ala Asn Gly Thr Lys Tyr
340 345 350

Arg Pro Pro Ala Lys Leu Leu Lys Glu Arg Gly Phe Phe Gly Ala Ile
355 360 365

Ala Gly Phe Leu Glu Gly Gly Trp Glu Gly Met Ile Ala Gly Trp His
370 375 380

Gly Tyr Thr Ser His Gly Ala His Gly Val Ala Val Ala Ala Asp Leu
385 390 395 400

Lys Ser Thr Gln Glu Ala Ile Asn Lys Ile Thr Lys Asn Leu Asn Ser
405 410 415

Leu Ser Glu Leu Glu Val Lys Asn Leu Gln Arg Leu Ser Gly Ala Met
420 425 430

Asp Glu Leu His Asn Glu Ile Leu Glu Leu Asp Glu Lys Val Asp Asp
435 440 445

Leu Arg Ala Asp Thr Ile Ser Ser Gln Ile Glu Leu Ala Val Leu Leu
450 455 460

Ser Asn Glu Gly Ile Ile Asn Ser Glu Asp Glu His Leu Leu Ala Leu
465 470 475 480

Glu Arg Lys Leu Lys Lys Met Leu Gly Pro Ser Ala Val Glu Ile Gly
485 490 495

Asn Gly Cys Phe Glu Thr Lys His Lys Cys Asn Gln Thr Cys Leu AsDp
500 505 510

Arg Ile Ala Ala Gly Thr Phe Asp Ala Gly Glu Phe Ser Leu Pro Thr
515 520 525

Phe Asp Ser Leu Asn Ile Thr Ala Ala Ser Leu Asn Asp Asp Gly Leu
530 535 540

Asp Asn His Thr Ile Leu Leu Tyr Tyr Ser Thr Ala Ala Ser Ser Leu
545 550 555 560

Ala Val Thr Leu Met Ile Ala Ile Phe Val Val Tyr Met Val Ser Arg
565 570 575

Asp Asn Val Ser Cys Ser Ile Cys Leu
580 585

<210> 43
<211> 1812
<212> ADN
<213> Cum B

-116-



<400> 43
agcattttct
tattgacagt

cagtggggca

tgtgagcttc
ataaataccg
accagaccaa

25764

gagcactaat aaaactgaaa atcaaaatgt ccaacatgga

gaacaatcga
tcatcaagcc

taaaaaacca gaagaactga ctcccggaac
agcaaccctt gctcecgeccaa gcaacaaacg

aacccgaaat
aatccaaaag
gctgggtgaa
gaatctaatc
gaaaactgaa
agaccacaac
cttcagccct
catggggagt
cgatgtctgt
cagtactttt
aggaggtgga
agggctactg

ccatccccag
aaacaaaccc
ttctacaacc
caaaatgcac
taccaaaaga
aagacaggag
ataaaaatta
gatggtttca
ttccaaagat
gccggaagca
actttagtgg

aaaggacaac
caacagagat
agatgatggt
aagctgtgga
aaaggaatgc
gcacctttta
cctttttaaa
gtggactaaa
caaaggcact
cactacccag
cagaagccat

cacaagcagt gaaaccgata
aaagaagagc gtctacaaca
caaagctgga cttaatgatg
gagaatccta ttggctgcaa
cagagatgtc aaagaaggga
taagatggta agagatgata
agaagaggtg aaaacaatgt
tcacattatg attggacatt
gaaaagggtt ggacttgacc
aagatcaggt acaactggtg
tcgatttata ggaagagcaa tggcagacag
agagacatca aggccaagac agcctatgaa aagattcttce tgaatctgaa
aaacaagtgc tctgcgcccc aacaaaaggc tctagttgat caagtgatcg gaagtaggaa
cccagggatt gcagacatag aagacctaac tctgettgece agaagcatga tagttgtcag

accctctgta gcgagcaaag tggtgettce cataagcatt tatgctaaaa tacctcaact

aggattcaat atcgaagaat actctatggt tgggtatgaa gccatggctc tttataatat

ggcaacacct gtttccatat taagaatggg'agatgacgca.aaagataaat ctcaactatt

cttcatgtcgtgcttcggagctgcctatgaagatctaagagtgttatctgcactaacggg

caccgaattt aagcctagat cagcactaaa.atgcaagggt.ttccatgtcc cggctaagga

gcaagtagaa.ggaatggggg'cagctctgat gtccatcaag cttcagttct gggccccaat

gaccagatctggagggaatgaagtaagtggagaaggagggtctggtcaaataagttgcag

ccctgtgttt gcagtagaaa gacctattgc tctaagcaag'caagctgtaa.gaagaatgct

Jgtcaatgaacgttgaaggacgtgatgcagatgtcaaaggaaatctactcaaaatgatgaa

tgattcgatg'gcaaagaaaa.ccagtggaaa'tgctttcatt gggaagaaaa tgtttcaaat

atcagacaaa.aacaaagtca.atcccattga.gattccaatt aagcagaccautccccagttt

cttctttggg'agggacacag'cagaggatta'tgatgacctc gattattaaa.gcaataaaat

agacactatggCtgtgactgtttcagtacgtttgggatgtgggtgtttactcttattgaa

ataaatgtaa aa

tcggaaggaa
tggtggtaaa
acatggaaag
ctgatgacaa
aggaagaaat
aaaccatcta
acaagaccac
cacagatgaa
cttcattaat
ttgcaatcaa

1812
<210> 44
<211> 560
<212> PRT
<213> Cum B
<400> 44
Met Ser Asn Met Asp Ile Asp Gly Ile Asn Thr Gly Thr Ile Asp Lys
1 5 10 15
Thr Pro Glu Glu Ile Thr Ser Gly Thr Ser Gly Ala Thr Arg Pro Ile
20 25 30
Ile Lys Pro Ala Thr Leu Ala Pro Pro Ser Asn Lys Arg Thr Arg Asn
35 40 45
Pro Ser Pro Glu Arg Ala Thr Thr Ser Ser Glu Ala Ile Val Gly Arg
50 55 60
Arg Thr Gln Lys Lys ¢ln Thr Pro Thr Glu Ile Lys Lys Ser Val Tyr

-117-

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



65

Asn

Ala

Ala

Tyr

Ile

145

Asp

Glu

Gly

Phe

Ile

225

Gly

Phe

Ala

Ser

Asn

305

Met

Ser

Ser

Met

Gly

Val

Gln

130

Asp

Lys

Val

Leu

Gln

210

Ser

Val

Ile

Lys

Ala

290

Pro

Val

Tle

Met

Val

Leu

Glu

115

Lys

His

Thr

Lys

Asn

195

Arg

Thr

Ala

Gly

Thr

275

Pro

Gly

Val

Asn

Val

val

Asn

100

Arg

Lys

Asn

Ile

Thr

180

His

Ser

Phe

Ile

Arg

260

Ala

Gln

Ile

Val

Ala

340

Gly

Lys

85

Asp

Ile

Lys

Lys

Tyr

165

Met

Ile

Lys

Ala

Lys

245

Ala

Tyr

Gln

Ala

Arg

325

Lys

Tyr

70

Leu

Asp

Leu

Asn

Thr

150

Phe

Tyr

Met

Ala

Gly

230

Gly

Met

Glu

Lys

Asp

310

Pro

Ile

Glu

Gly

Met

Leu

Ala

135

Gly

Ser

Lys

Ile

Leu

215

Ser

Gly

Ala

Lys

Ala

295

Ile

Ser

Pro

Ala

25764

Glu

Glu

Ala

120

Arg

Gly

Pro

Thr

Gly

Phe

Arg

105

Ala

Asp

Thr

Ile

Thr

185

His

200 .

Lys

Thr

Gly

Asp

Ile

280

Leu

Glu

Val

Gln

Met

Arg

Leu

Thr

Arg

265

Leu

Val

Asp

Ala

Leu

345

Ala

-118-

Tyr

90

Asn

Thr

Val

Phe

Arg

170

Met

Ser

val

Pro

Leu

250

Gly

Leu

Asp

Leu

Ser

330

Gly

Leu

75

Asn

Leu

Asp

Lys

Tyxr

155

Ile

Gly

Gln

Gly

Arg

235

Val

Leu

Asn

Gln

Thr

315

Lys

Phe

Tyr

Gln

Ile

Asp

Glu

140

Lys

Thr

Ser

Met

Leu

220

Arg

Ala

Leu

Leu

Val

300

Leu

Val

Asn

Asn

Met

Gln

Lys

125

Gly

Met

Phe

Asp

Asn

205

Asp

Ser

Glu

Arg

Lys

285

Ile

Leu

vVal

Val

Met

Met

Asn

110

Lys

Lys

Val

Leu

Gly

190

Asp

Pro

Gly

Ala

Asp

270

Asn

Gly

Ala

Leu

Glu

350

Ala

Val

95

Ala

Thr

Glu

Arg

Lys

175

Phe

Val

Ser

Ala

Ile

255

Ile

Lys

Ser

Arg

Pro

335

Glu

Thr

80

Lys

His

Glu

Glu

Asp

160

Glu

Ser

Cys

Leu

Thr

240

Arg

Arg

Cys

Arg

Ser

320

Ile

Tyr

Pro



Val Ser
370

Phe Phe
385

Ser Ala

Lys Gly

Ala Leu

Gly Gly

450

Ser Pro
465

Val Arg

Lys Gly

Asn Gly

Asn Lys

530

Phe Phe
545

<210>
<211>
<212>
<213>
<400>
Met Ser
1

Thr Pro

Ile Lys

Pro Ser

355

Ile

Met

Leu

Phe

Met
435

Asn

vVal

Arg

Asn

Asn
515

Ile

Phe

45

560
PRT
cum

45
Asn
Glu
Pro
35

Pro

Leu

Ser

Thr

His

420

Ser

Glu

Phe

Met

Leu

500

Ala

Asn

Gly

Met
Glu
20

Ala

Glu

Arg

Cys

Gly

405

val

Ile

Val

Ala

Leu

485

Leu

Phe

Pro

Arg

Asp

Ile

Thr

Arg

Met

Phe

390

Thr

Pro

Lys

Gly

Val

470

Ser

Lys

Ile

Val

Asp
550

Ile

Thr

Leu

Ala

Gly
375
Gly
Glu
Ala
Leu
Gly
455
Glu
Met
Met
Gly
Asp

535

Thr

Asp
Ser
Ala

Ala

25764

360

Asp

Ala

Phe

Lys

Gln

440

Asp

Arg

Asn
Met
Lys
520

Ile

Ala

Gly

Gly

Pro

40

Thr

Asp

Ala

Lys

Glu

425

Phe

Gly

-Pro

Ile

Asn

505

Lys

Pro

Glu

Ile
Thr
25

Pro

Ser

-119-

Ala

Tyxr

Pro

410

Gln

Trp

Gly

Ile

Glu

490

Asp

Met

Ile

Asp

Asn
10
Ser

Ser

Ser

Lys

Glu

395

Arg

Val

Ala

Ser

Ala

475

Gly

Ser

Phe

Lys

Tyr
555

Thr

Gly

Asn

Glu

Asp

380

Asp

Ser

Glu

Pro

Gly

460

Leu

Arg

Met

Gln

Gln

540

Asp

Gly

Ala

Lys

Ala

365

Lys

Gln

Ala

Gly

Met

445

Gln

Ser

Asp

Ala

Ile

525

Thr

Asp

Thr

Thr

Arg

45

Asp

Ser

Arg

Leu

Met

430

Thr

Ile

Lys

Ala

Lys

510

Ser

Ile

Leu

Tle
Arg
30

Thr

val

Gln

vVal

Lys

415

Gly

Arg

Ser

Gln

Asp

495

Lys

Asp

Pro

Asp

Asp
15
Pro

Arg

Gly

Leu

Leu

400

Cys

Ala

Ser

Cys

Ala

480

vVal

Thr

Lys

Asn

Tyr
560

Lys

Ile

Asn

Arg



Arg

65

Asn

Ala

Ala

Phe

Ile

145

Asp

Glu

Gly

Phe

Ile

225

Gly

Phe

Ala

Ser

Asn

305

Met

Ser

50

Thr

Met

Gly

Ala

Gln

130

Asp

Lys

vVal

Leu

Gln

210

Ser

val

Ile

Lys

Ala

290

Pro

vVal

Ile

Gln

Val

Leu

Glu

115

Lys

His

Thr

Lys

Asn

195

Arg

Thr

Ala

Gly

Thr

275

Pro

Gly

val

Asn

Lys

Val

Asn

100

Arg

Lys

Asn

Ile

Thr

180

His

Ser

Phe

Ile

Arg

260

Ala

Gln

Ile

val

Ala

Lys

Lys

85

Asp

Ile

Lys

Lys

Tyxr

165

Met

Ile

Lys

Ala

Lys

245

Ala

Tyxr

Gln

Ala

Arg

325

Lys

Gln

70

Leu

Asp

Leu

Asn

Thr

150

Phe

Tyr

Met

Ala

Gly

230

Gly

Met

Glu

Lys

Asp

310

Pro

Ile

55

Thr

Gly

Met

Leu

Ala

135

Gly

Ser

Lys

Ile

Leu

215

Ser

Gly

Ala

Lys

Ala

295

Ile

Ser

Pro

25764

Pro

Glu

Glu

Ala

120

Arg

Gly

Pro

Thr

Gly

200

Lys

Thr

Gly

Asp

Ile

280

Leu

Glu

vVal

Gln

Thr

Phe

Arg

105

Ala

Asp

Thr

Ile

Thr

185

His

Arg

Leu

Thr

Arg

265

Leu

val

Asp

Ala

Leu

-120-

Glu

Tyr

90

Asn

Thr

Val

Phe

Arg

170

Met

Ser

Val

Pro

Leu

250

Gly

Leu

Asp

Leu

Ser

330

Gly

Ile

75

Asn

Leu

Asp

Lys

Tyr

155

Ile

Gly

Gln

Gly

Arg

235

Val

Leu

Asn

Gln

Thr

315

Lys

Phe

60

Lys

Gln

Ile

Asp

Glu

140

Lys

Thr

Ser

Met

Leu

220

Arg

Ala

Leu

Leu

Val

300

Leu

vVal

Asn

Lys

Met

Gln

Lys

125

Gly

Met

Phe

Asp

Asn

205

Asp

Ser

Glu

Arg

Lys

285

Ile

Leu

Val

Val

Ser

Met

Asn

110

Lys

Lys

vVal

Leu

Gly

190

Asp

Pro

Gly

Ala

Asp

270

Asn

Gly

Ala

Leu

Glu

Val

val

95

Ala

Thr

Glu

Arg

Lys

175

Phe

Val

Ser

Ala

Ile

255

Ile

Lys

Ser

Arg

Pro

335

Glu

Tyr

80
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FIG. 3A
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FIG. 4A
B9 B34 B/Brisbane B/Brisbane wt
B2 B32 B/Panama BX-35
FIG. 4B
B9 | B34 B/Brisbane | BIPanama wt
B2 B32 B/Panama BX-35
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FIG. 4C
B9 | B3 | BlBrishane | BX-35virus
B2 B32 BlPanama  BX-35
FIG. 4D
B9 | B3 B/Brisbane | P/Florida btw
B2 B32 B/Panama BX-35

-127-



25764

FIG. 5A
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