BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0038919

(51) A61K 39/12; C12N 7/00; A61K 9/00; (13) B

A61K 39/00
(21) 1-2015-02461 (22) 03/12/2013
(86) PCT/US2013/072922 03/12/2013 (87) WO/2014/089117 12/06/2014
(30) 61/734,919 07/12/2012 US
(45) 26/02/2024 431 (43) 26/10/2015 331A

(73) THE BOARD OF TRUSTEES OF THE UNIVERSITY OF ILLINOIS (US)
352 Henry Admin Bldg. 506 S. Wright Street Urbana, Illinois 61801 - US

(72) ZUCKERMANN, Federico (US); CALZADA-NOVA, Gabriela (MX);
SCHNITZLEIN, William (US).

(74) Coéng ty TNHH T&T INVENMARK S6 hitu tri tué Qudc té (T&T INVENMARK
CO.,LTD.)

(54) VIRUT GAY HOI CHUNG HO HAP VA SINH SAN O LON PUQC PHAN LAP
VA CHE PHAM CHUA VIRUT NAY

(57) Sang ché dé cap dén virut gdy hoi chimg hé hp va sinh san & lon (PRRS: Porcine
Reproductive and Respiratory Syndrome) dugc phan 1ap, ché pham chira virut duoc phan
1ap nay, va phuong phap st dung virut dugc phan 1ap nay. Virut dugce phan 1ap theo sang
ché c6 thé duoc sir dung dé gay mién dich ¢ dong vat co vi, bao gdém lon. Sang ché ciing
lién quan dén phuong phap tao ra dap tng mién dich chéng lai virut PRRS & lon bang cach
stir dung ché pham chira virut duoc phéan lap néu trén.



cling ngiva bing 111695 Rilias

chillng njgim bing T94A6]

thay A trong legmg trung binh (+/-SEM) tir thin didm 0 dén 7 nghy sau khi tha thich (%)




38919

Linh vwe k¥ thuit dwoc dé cap
Sang ché dé cap dén ché phim chira Virut gay hoi chimg ho hip va sinh san & lon
(PRRSV: Porcine Reproductive and Respiratory Syndrome), va sit dung ché phim nay,

ké ca lam vacxin.

Tinh trang ky thuit ciia sang ché

Hoi chitng hd hép va sinh san & lon (PRRS) duge dic trung bdi sy suy giam sinh
san nghiém trong va ty 1¢ say thai mudn cao va sinh sém & lon céi, va bénh ho hip va
chét & lon con. PRRS gay ra boi loai virut nho, c6 vo boc, cd6 hé gen ARN soi don,
duong, thudc ho Arteriviridae, giéng Arterivirut. Virut PRRS sao chép tu nhién trong dai
thuc bao phé nang, va ¢6 thé duy tri virut- huyét trong mét khoang thoi gian dai, gay ra
céc bénh nhiém tring dai ding kéo dai hang thang trong mot sd truong hop. Bénh nay
dot ngdt xudt hién vao cubi nhitng nim 80 ctia thé ky 20 & M§ va chau Au, va tir d6 lan
ra khip thé gidi, gdy ra c4c ton that 16n vé mit kinh té cho nganh cong nghi¢p chan nudi
lon. Virut nay c6 thé tiép tuc tdn tai & cac trang trai bi nhiém bénh, cha yéu 1a do sy ¢6
mit cda né trong lon cai mang mam bénh dai déng.

Virut PRRS dugc phan loai thanh hai kiéu gen dua trén luc dia xuét xt cta né.
Chung virut PRRS bét ngudn tir Bic M§ dugc phan loai 13 kiéu gen typ 2, trong lac do
ching virut PRRS bét ngudn tir chau Au duogc xéc dinh 14 kiéu gen typ 1. Hién nay, ca
hai kiéu gen nay lan truyén trén toan ciu. Hai kidu gen nay khac nhau khoang 40% &
mitc hé gen va con khac biét vé huyét thanh hoc. Cac thé phan l4p trong mdi kiéu gen
ciing thé hién muc khong ddng nhét trinh tu nucleotit dang ké 1én dén 20%. Virut PRRS
duong nhu tién héa bang cach dot bién ngiu nhién va tai td hop trong gen.

Duya trén viéc phén tich trinh tu cia ching T4y Ban Nha, wdc tinh rang virut PRRS
c6 ty 1& dot bién nim trong khoang tir 1 dén 3 x 107 dot bién thay thé dbi voi mdi vi tri
va nam, tuong tu nhu ty 1& dot bién cua cac virut ARN tién héa nhanh khéc. Su bién dbi
gen khong ndi bat cta virut PRRS quan sét duoc trong sudt 25 nam cubi va su xuit hién
trong pham vi céc thé phén 14p cla virut PRRS tao ra bénh sut cao hon va ty 1¢ chét cao

hon céc thé phan 14p s6m hon 1a dang chu y. Ngoai ra, sy that 1a mdi ngudn virut PRRS
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gdc thuong ton tai dudi dang hdn hop cac loai c6 lién quan vé& mit di truyén dang dugc
nhan dién ngay cang tang.

Dang sinh hoc thdng thudng duge st dung trong thude thi y dé bao vé dong vat
khéi céc bénh virut bao gdm vacxin virut séng di bién d6i (MLV: Modified Live
Vaccine). Phuong phép dugc st dung thuong xuyén nhat d& san xuét vacxin chira virut
sdng giam dbc luc 1a tién hanh cdy chuyén lién tiép virut gdy bénh trong nén (thuong la
mdi trudong nudi ciy té bao) khong phai 13 té bao vat chu tw nhién va/hodc trong cac didu
kién dbi nghich cho t6i khi né bi gidm ddc luc du tr ddc lyc nguyén thiy cia nd (kha
ning gy bénh), nhung van giit nguyén dugc kha ning gy mién dich bao vé cia nd. Vao
nam 1996, vacxin MLV du tién duoc dua vao thi truong Bic MY va vacxin nay dya trén
chung VR-2332 cda virut PRRS d4 phén 14p vao nam 1991. Ching vacxin giam doc luc
ndy dugc tao ra bang 25 1an cdy chuyén lién tiép virut nay & 35-37°C trong t& bao than
khi (simian) (MA-104/MARC-145), tiép theo 12 12 14n cdy chuyén bd sung & 31°C trong
cting mét loai té bao, cho tdng cong 36 1an cdy chuyén.

Sau do, do su gidm nhan théy dugc & hiéu luc bao vé cua vacxin MLV PRRS géc,
c6 thé do céc thay dbi di truyén tién héa trong hé gen clia cac thé phéan 14p virut PRRS
phd bién, 1am xuit hién nhidu ching khac biét (khac loai) vé doc tinh va di truyén cua
virut PRRS, mot kiéu vacxin MLV thit hai cua duogc dua ra vao nadm 1999. Co s& cua
sang kién nay 13 dé ting tinh ddng nhét di truyén cia chiing vacxin cao hon tinh dbng
nhat di truyén clia cdc virut hién nay lan truyén trong khoang cudi nhitng ndm 90 cta thé
ky 20. Ching vacxin giam ddc lyc nay dugc tao ra tir virut PRRS JA-142 phan lap tir
truong hop mic PRRS nghiém trong nam 1997 va 1a két qua ctia budc cdy chuyén lién
tiép thr 200 cua thé phéan 18p nay & nhiét do 37°C trong trong dong t& bao than khi
MARC-145. Hai thé phén 1ap t6 tién déi véi cdc vacxin nay, VR-2332 va JA- 142, da
dugc md ta 1a trong tng c6 muc doc tinh trung binh va cao, diéu d6 giai thich nhu cu
can dén s6 1an cdy chuyén vira phai trong cac diéu kién dbi nghich (VR-2332) hoic s6 1an
cdy chuyén lién tiép cao hon nhiéu trong mdi trudng yéu hon (JA-142) trong moi truong
nudi céy té bao dé tao ra virut gidm ddc luc dung cho vacxin. Dic biét 1, viéc céy nhiém
cac chiing virut PRRS giam dc luc cho lgn tao ra virut huyét kéo dai trén 4 tun. Trong
thoi gian ndy virut dugc tda ra trong cac chit bai tiét cla co thé, tao ra su truyén virut
vacxin dén cac dong vat chua dugc tiém ching. Két qua 13, viéc sir dung céc vacxin nay

dan dén sy dao nghich ctia chiing tir dang giam ddc luc thanh kiéu hinh c6 doc tinh.
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Viéc gay nhiém lon bing virut PRRS kiéu dai hoic viéc ching ngira chiing bang
dang tac nhan gdy bénh séng giam doc luc ndy tao ra cac khing thé dic hiéu nhung
khong trung hoa virut va tao ra it khang thé trung hoa. Ngoai ra, trong thdi gian ndy, cac
lwong gi6i han cia té bao tiét (SC: Secreting Cell) interferon (IFN) gama duoc tao ra.

Viéc tao ra cac khang thé trung hoa virut ciing nhu SC IFN gama dic hiéu virut
duoc cho la yéu td quyét dinh chinh dé tao ra tinh mién dich bao vé chéng lai virut
PRRS. Thira nhén ring virut PRRS vén da kich thich sy mit can bing (nghia 13, d4p tmg
thé dich manh duogc dic trung boi su san sinh du thira cac khang thé khong trung hoa va
tinh mién dich t& bao trén co s IFN gama, qua trung gian té bao T, bi gidi han, nhung c6
kha ning bao vé) va cac dap ing mién dich khong bao vé. Trude ddy da c6 dé xuit rang
bién s6 c6 lién quan nhit xac dinh sy phét trién cia dap ing mién dich thich nghi khong
bao vé thudng quan sat duge véi viée tiém chiing hodc giy nhiém la thiéu dap tng mién
dich bam sinh phu hop tao ra boi virut PRRS. Thong thuong, céac té bao bi nhiém virut
tiét ra IFN typ I (IFN alpha va IFN beta), tao ra céc thay ddi vé mit phan tir trong cic té
bao 1an can dé gitup ching tu bao vé khéng bi nhiém virut. Pic biét 13, dap tmg IFN
alpha ctia lon v6i su nhiém virut PRRS gan nhu 13 khong ton tai.

D3 mic nhién céng nhén ring viéc khong c6 mit dap tng mién dich bim sinh
khong phtt hop véi sy nhidm hodc ching ngira bdi virut PRRS ¢6 thé it nhat mot phan
chiu trdch nhiém san sinh cham cac khang thé trung hoa virut ddc hiéu va phat trién mé
rong dap ing mién dich qua trung gian té bao cta lon chdng lai virut nay. Do dé, virut
PRRS c6 thé kim ham sy phat trién cta dép ung kiéu Th- 1 bing cach khong tao ra IFN
alpha da khi vat chi bi nhifm. V& didu nay, biét dugc ring cac té bao dudi gai dang
teong bao (pDC: Plasmacytoid Dendritic’ Cell) c6 mot vai tro trung tdm trong qué trinh
cam Ung trang thai khang virut som do viéc tiét IFN alpha nhanh chéng va thira thai cta
chiing ngoai céc xytokin khéc, vi du yéu tb hoai tr khéi u (TNF: Tumor Necrosis Factor)
alpha va interleukin 6 (IL-6), c6 tic dong déng ké 1én su phat trién cla tinh mién dich
thich nghi. Du 12 pDC chi 1a mot phan doan nhé (<1%) cta quin thé té bao don nhan
méu ngoai vi cia lon (PBMC: Porcine Peripheral Blood Mononuclear Cell), diéu nay giai
thich cho viéc phan 16n IFN alpha tiét ra trong cac madu PBMC méi phén 1ap cta lon. Pic
biét 13, khong gibng véi cac virut khac ctia lon kich thich pDC tiét ra cac lwong IFN
alpha du thira, virut PRRS tao ra it d4p ung IFN alpha béi tiéu qu;‘m thé t& bao nay, va

thdm chi ¢6 anh hudng bat loi 1én chirc ndng cla ching bang cach trc ch€ mdt cach manh
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m& kha ning ctia pDC d4 kich thich trong viéc tiét IFN alpha va TNF alpha. Su can tr
nay c6 thé dugc mong doi mot cach hop 1y 12 c6 tac dong dang ké 1én ban chét cia dap
g mién dich thich nghi tiép theo ctia vét chii. H3 tro cho gia thuyét nay duoc dé& xuét
bang cach ting cudng tac dung tao ra ngudn IFN alpha ngoai sinh tai thoi diém gay mién
dich bing vacxin PRRS MLV 1én cudng db cta dép ing IFN gamma qua trung gian té
bao T dac hiéu virut PRRS.

Trong linh vuc nay, rAt cAn mot vacxin c6 hiéu luc va kinh té dé bao vé lon khoi

tic dong ctia bénh nhiém PRRS sao cho t8i thidu hoa duge cac tdn thét.

Ban chat k§ thuat cia sang ché

Theo mdt phuong 4n, sang ché dé xuét & day thé phan lap cua Virut gdy hoi chung
ho hép va sinh san & lon (PRRS). Hé gen cta thé phan 1ap cia virut nay c6 thé ma hoa
protein dugc chon tir nhém bao gdm protein E chtra valin & vi tri 31 lién quan dén SEQ
ID NO: 25, protein E chira alanin & vi tri 60 lién quan dén SEQ ID NO: 25, hodc protein
GP3 chita valin & vi tri 94 lién quan dén SEQ ID NO: 21. Hé gen ctia thé phan 1ap cia
virut ndy ciing c¢6 thé ma hoa protein E chira valin & vi tri 31 lién quan dén SEQ ID NO:
25, protein E chia alanin & vi tri 60 lién quan d&én SEQ ID NO: 25, va protein GP3 chira
valin & vi tri 94 lién quan dén SEQ ID NO: 21. Hé gen ctia thé phéﬁ 18p cuia virut nay cé
thé chira trinh tu SEQ ID NO: 1 hoiic thé twong dwong ARN ciia né.

Theo mot phuong 4n, sang ché con dé xuit & day vacxin chira thé phéan lap cia
virut nay va chit mang dugc dung. Vacxin theo sang ché con c6 thé chua chét phu tro
mién dich.

Theo mdt phuong an, sang ché con dé xuét & day phuong phap gy dap tmg mién
dich dic hiéu déi véi virut PRRS & dong vat c6 vii, ma c6 thé bao gbm buée cho dong
vat ¢6 vl can diéu tri sir dung vacxin nay. Vacxin theo sang ché con c6 thé chtra chit phu
tro mién dich.

Theo mot phuong én, chét phu trg mién dich c6 thé 1a interferon alpha (IFN-a);
interferon beta (IFN-B); interleukin-12; interleukin-15, interleukin-18; interferon o ma
héa axit nucleic; interleukin-12 mi hoéa axit nucleic; interleukin- 15 ma hoa axit nucleic;
interleukin-18 ma hoa axit nucleic; interleukin p ma héa axit nucleic; chét c6 tac dung
gdy cam tng hodc ting cudng hoat tinh cia interferon a; chit ¢6 tic dung gy cam tng

hodc ting cudng hoat tinh ctia interferon B; poly IC; hodc poly ICLC. Chat phu trg mién

-5



38919

dich c6 thé dugc st dung ddng thoi véi vacxin, trong vong 24 gid sau khi st dung
vacxin, hogc trong vong 24 gid trude khi sit dung vacxin. Viée sit dung nay c6 thé 1a
trong co, trong chan bi, & niém mac, qua duong miéng, dudi ludi, trong mit, trong mili,
trong tinh mach, trong mang bung, khu tri, hoic qua chan bi. Viéc st dung nay c6 thé 1a
trong co.

Sang ché con dé xuét & day thé phan lap cua Virut gdy hoi chimg h6 hip va sinh san &
lon (PRRS) duoc lwu trit bdi Co quan lwu trit t& bao nudi cdy My (ATCC: American
Type Culture Collection) c6 s6 luu trit 4 ATCC Patent Deposit No. PTA-120658.

Theo mdt phuong an, sang ché dé xuit ching da dugc phan 14p ciia Virut gdy hoi
chimg ho hép va sinh san & lon (PRRSV), trong d6 ching nay 1a G16X, 111698, hoic
794A61. Theo m¢t phuong 4n, ching nay la G16X. Theo mdt phuong an, chung nay cé
trinh tw ARN h¢ gen néu trong SEQ ID NO:1 (ching G16X). Theo mot phwong an, sang
ché d& xuit ching d4 dugc phan 14p ciia Virut gy hoi chimg ho hp va sinh séan & lon
(PRRSV), trong d6 ching nay c6 trinh tv ARN hé gen néu trong SEQ ID NO:1 (ching
G16X) hodc SEQ ID NO:3 (ching 111698). Theo mot phuong an, sang ché dé xuét
ching da dugc phan 1dp cia PRRSV c¢6 trinh tu protein E dugc dic trung bai cac trinh tu
néu trong SEQ ID NO:12 va SEQ ID NO:14; trinh ty GP3 dugc dic trung boi SEQ ID
NO:16 hodc SEQ ID NO:16 va SEQ ID NO:17; trinh ty Nsp2 dugc dic trung bdi SEQ
ID NO:7; va/hodc trinh tu GP4 dugc dic trung bai SEQ ID NO:19.

Theo mot phwong 4n 6, sang ché dé xuat ching da dugc phan 1ap cia PRRSV,
trong d6 chiing nay c6 trinh ty axit nucleic déng nhét it nhit 95% véi SEQ ID NO:1
(G16X) va c6 mot hodc nhiéu thay thé axit amin d4 ma héa lién quan dén trinh tu protein
cia chung virut PRRS 89-46448-40, dugc chon tir nhém bao gbm: Protein Nsp2
V/M67V; Protein Nsp2 P/S490P, Nsp2 P495L; Nsp2 Y338H; Protein E 131V, Protein E
T60A; Protein GP3 194V; va Protein GP3 P/S96S. Theo mdt phuong an, chiing nay c6
mot hodc nhidu axit amin d3 ma hoa nhu sau: Protein Nsp2 67V; Protein Nsp2 490P;
Protein Nsp2 Y338H; Protein Nsp2 P495L; Protein E 31V; Protein E 60A; Protein GP3
94V, Protein GP3 L213F; Protein GP3 96S va Protein GP4 A32S. Theo cac phuong an
khac, chiing nay c6 mirc dong nhét tinh theo phan trim nhu duoc mé ta & ddy. Theo mot
phuong 4n, ¢6 loi néu chung vacxin cia PRRSV ¢6 ¢6 kiéu hinh c6 dép Ung interferon
alpha cao, vi du, béi cac dai thuc bao khi dugc st dung & lon.

Theo phwong 4n 7, sang ché @& xuit ché phdm gy mién dich chta it nhit mot
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Theo phwong 4n 7, sang ché d& xuét ché phidm giy mién dich chua it nhit mot
ching PRRSV da phan 1ap dugc chon tir nhém bao gdbm G16X, 111698, va chung theo
phuong 4n 6, va con chira chit mang dugc dung dé sir dung trong thu y.

Theo mét phuong 4n, sang ché dé xuit phuong phap gy dap tmg mién dich dic
hidu d6i véi Virut gay hoi chimg ho hip va sinh san & lon (PRRSV) & dong vat, trong d6
trong d6 phuong phap nay bao gdm budc cho déng vit sir dung ché phdm gy mién dich
dwoc mb ta & ddy. Theo mot phuwong 4n, ché pham gy mién dich con chira chit phu tro
mién dich.

Theo mét phuong 4n, ché phdm giy mién dich con chira chit phu tro mién dich.
Theo mo{t phuong én, chét phu trg mién dich chira it nhét mot trong s interferon a,
interferon P, interleukin-12, interleukin-15, interleukin-18, interferon oo ma hoda axit
nucleic dugc biéu hién trong té bao cua lon, interleukin- 12 ma hoa axit nucleic dugc
biéu hién trong té bao cua lon, interleukin-15 ma hoa axit nucleic dugc biéu hién trong té
bao cua lon, interleukin-18 m3 héa axit nucleic dugc biéu hién trong té bao cua lon,
interleukin B ma hoa axit nucleic dugc biéu hién trong té bao cua lon, chét co tac dung
gy cam mg hodc tdng cudng hoat tinh cla interferon B hodc interferon a hodc ca hai, va
poly IC hodc poly ICLC. Theo mdt phuong én, chét phu trg mién dich dwoc st dung
ddng thoi véi ché phidm gdy mién dich, trong vong 24 gid sau khi st dung ché phdm gy
mién dich, hodc trong vong 24 gid trude khi st dung ché phdm gay mién dich.

Theo mot phuong 4n, dudng sir dung ché phidm gay mién dich 1a trong co, trong
chén bi, & niém mac, qua duong miéng, dudi ludi, trong mét, trong miii, trong tinh mach,
trong mang bung, khu trd, hodc qua chan bi. Theo mot phuong &n, dudong st dung la

trong co.

M ta vin tit cac hinh vé

Fig.1 minh hoa sy thay dbi thé trong (%) & lon & thoi diém 7 va 14’ngz‘1y sau khi
nhiém cac thé phan 1ap virut PRRS 89-46448-40, NADC-20 hoic chit ciy nhiém gia.
Phan trim tang thé trong duoc xac dinh dwa trén trong luong tai thoi diém kich thich.
Tinh gi4 tri trung binh (SEM) ctia m&i nhom.

Fig.2 thé hién mac virut huyét trong huyét thanh sau khi lon bi nhiém thé phan lap
virut PRRS 89-46448-40 hosic NADC-20 hoic chét cdy nhidm gia. Luong virut nhidm
(TCIDso/ml) trong méu huyét thanh cua lgn dugc xé&c dinh trong té bao ZMAC (ATCC
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No. PTA-8764, t& bao md phdi Sus scrofa (Ign/heo)).

Fig.3 chitng minh diém sb bénh hoc chung & phéi lon bi nﬁiém 14 ngay dau boi
céc thé phan 1ap virut PRRS 89-46448-40 hoic NADC-20, hogc chdt cdy nhiém gia.
Toan by diém s6 bénh hoc chung & phdi dwoc xac dinh dwa trén hé tinh diém da biét
trong linh vuc nay.

Fig.4A-4D cho biét cac khac biét axit amin dy dodn trong ciu tric ban diu cta
protein 2 khong ciu tric (Nsp2, Fig.4A), protein E (Fig.4B), va glycoprotein GP3
(Fig.4C) va GP4 (Fig.4D) giita thé phan 14p virut PRRS 89- 46448-40 va cac ching
794A61, 111698 va G16X tao ra. Cac chit cai in ddm cho biét cac vi tri axit amin phan
biét trong trinh tu axit amin du doén cta protein E vd GP3 nguyén ven va phin lién tuc
(duoc chi ra bdi < and >) clla Nsp2 va GP4 cia PRRSV 89-46448-40, 794A61,
111698, va G16X. Cac cép chit cai dugc dong khung cho biét vi tri da hinh trong mat sb
protein cia virut PRRS 89-46448-40.

Fig.5 thé hién d4p ung interferon alpha clia dai thuc bao phé nang lon véi su
nhiém céc typ virut PRRS khéac nhau. Té bao ZMAC bi nhiém virut PRRS & d6 boi
nhiém (MOI: Multiplicities of Infection) da cho. Luong interferon alpha trong dich ndi
clia moi trudng nudi cdy dugc thu hdi & thoi diém 8 gid sau khi té bao dugc tiép xuc véi
virut d cho dugc xac dinh bang thir nghiém ELISA dic hiéu dbi véi interferon alpha cua
lon.

Fig.6 thé hién tic dong cia cac ching virut PRRS khéc nhau 1én dap tng
interferon alpha ctia dai thuc bao phé nang véi poly(I:C). Té bao ZMAC hodc dugc gy
nhiém gi4 hodc duge giy nhidm bing virut da cho (MOI=5). Sau 2 gi¢ 4, mdi truong
nudi cdy té bao duoc tiép xtc voi 25mg/ml poly(I:C). Mbi trudng nudi ciy té bao dugc
thu hdi sau 8 gior va duoc kiém tra sy c6 mit cta interferon alpha béng thr nghiém
ELISA dic hiéu ddi véi interferon alpha cuta lgn.

Fig.7 cho biét sy thay dbi thé trong (%) & lon khong c6 virut PRRS va lgn da
ching ngira & thoi diém 7 ngay sau khi kich thich bing virut PRRS c6 doc tinh. Phin
trim ting thé trong dwoc xé4c dinh dwa trén trong luong tai thoi diém kich thich. Tinh gia
tri trung binh (+SEM) ctia m&i nhom.

Fig.8 minh hoa mirc d va tan suét virut huyét & lon khoéng c6 virut PRRS va lon
da chiing ngira sau khi kich thich bang virut PRRS ¢6 doc tinh. Sé lugng ban sao hé gen
ctia virut PRRS trong mau huyét thanh thu hoi tir lon & thoi diém 7 ngay sau khi kich
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thich bang virut PRRS ¢6 doc tinh dugce x4c dinh bing phan ung chudi polyme (PCR:
Polymerase Chain Reaction) thoi gian thuc dinh lugng.

Fig.9 thé hién luong tai virut trong dich BAL ctia lon khdng c6 virut PRRS va lon
da ching ngira sau khi kich thich bing virut PRRS c¢6 dbc tinh. Lwong virut nhiém
(TCIDsy/ml) trong mau dich BAL cta lon thu duge & thoi diém 14 ngay sau khi kich
thich bé‘mg virut PRRS ¢6 doc tinh dugc chuin do trong té bao ZMAC.

Fig.10A thé hién sy sép thing héhg trinh ty axit amin cda protein E ctia ching
virut PRRS G16X (SEQ ID NO: 26), 89-46448-40, 794A61, va 111698 (SEQ ID NO:25
d6i v6i ba ching sau). Fig.10B thé hién trinh tu axit amin cta protein E tir G16X (SEQ
ID NO: 26), va Fig.10C thé hién trinh tu axit amin ctia protein E tir ching 89-46448-40
(SEQ ID NO: 25).

Fig.11A thé hién su sip thing hang trinh ty axit amin cia GP4 cua ching virut
PRRS G16X (SEQ ID NO: 23), 89-46448-40 (SEQ ID NO: 23), 794A61
(SEQ ID NO: 23), va 111698 (SEQ ID NO: 24). Fig.11B thé hién trinh tu axit amin ctia
GP4 tir ching 89-46448-40 (SEQ ID NO: 23). Fig.11C thé hién trinh tw axit amin cta
GP4 di kém v6i thé phan 1ap PRRSV 89-46448-40 (SEQ ID NO. 24).

Fig.12A thé hién sy sip thing hang trinh ty axit amin ciia GP3 cua ching virut
PRRS G16X (SEQ ID NO: 22), 89-46448-40 (SEQ ID NO: 21), 794A61
(SEQ ID NO: 22), va 111698 (SEQ ID NO: 48). Fig.12B thé hién trinh tur axit amin ciia
GP3 tir ching 89-46448-40 (SEQ ID NO: 21). Fig.12C thé hién trinh tu axit amin cta
GP3 di kém v&i thé phan 1ap PRRSV G16X (SEQ ID NO.22).

Fig.13 thé hién mirc interferon alpha trong huyét thanh & lon sau khi cdy nhiém
chiing bang Ingelvac PRRS MLV hodc G16X. Hai nhém lon (n=6) dwoc ciy nhidm bing
hoic Ingelvac PRRS MLV hoic G16X nhu dugc mo ta trong phan chét va phuong phap.
Mau huyét thanh duge thu hdi & céc thoi diém di cho sau khi ching ngira va muc
interferon alpha duoc do bang phuong phap ELISA. S4 liéu thé hién gia tri trung binh +
SE ctia 6 mau dugc thir nghiém tai mdi thoi diém trong mdi nhém xir 1y. Pong vat duoc
ching ngira gia c6 <2pg/ml huyét thanh tai mdi thoi diém thir nghiém (s6 liéu khong
duoc thé hién).

Fig.14 thé hién sy thay ddi thé trong (BW: Body Weight) & lon sau khi tiép xtc
v6i virut PRRS ¢6 ddc tinh. Lon dugc ching ngira gia, ching ngira bing Ingelvac PRRS

MLV hodc ching ngua bing virut G16X (mdi nhém n=6) dugc x4c dinh trong lugng
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ngay truéc va & thoi diém 7, 10 va 14 ngay sau khi dugc kich thich bang thé phan lap
PRRSV LTX1 kiéu dai. Cac dong vat khong dugc kich thich va khong duge chung ngira
(d6i ching tuyét dbi, n=6) cling dugc xac dinh trong lugng tai 4 thoi diém néu trén. Céc
thay d6i v& BW tai cac thoi diém 7, 10 va 14 ngay sau khi kich thich dugc xac dinh trén
céc co sO riéng r& va tinh % thay ddi trong luong turong d6i véi BW ciia né tai thoi diém
kich thich. Két qua thé hién % thay ddi trong lrgng trung binh ctia mdinhém +/- SDEV.
T4t ca cac nhém bao gdm 6 dong vat mdi nhém, trir nhém G16X. Nhém ndy c6 6 dong
vét cho t61 ngay 10 thi nhém nay dugc giam xubng con 5 dong vat. Mot dong vat trong
nhom nay duogc loai ra do bi x04n rudt nén dong vat nay can phai gdy mé vao ngay 10 sau
khi kich thich bang virut.

Fig.15 thé hién muc d6 va tin suét virut huyét & lon sau khi tiép xuc véi virut
PRRS c¢6 doc tinh. MAu huyét thanh duge thu hdi tir dong vat duge ching nglra gia,
chiing ngira bang Ingelvac PRRS MLV hodc chiing ngira bang virut G16X ngay trudc va
VAO ngay da cho sau khi kich thich bing virut PRRS LTX1 kiéu dai. Mu cling dugc
liy tai cac thoi diém nay dbi v6i cac dong vat khong dugce thir nghiém va khong dugc
chiing ngira (di ching tuyét dbi) (n=6). Luong tai virut trong huyét thanh dwgc xac dinh
béng cach thuc hién bude chudn do virut nhidm trong té bao ZMAC. Két qua dugc thé
hién dbi véi mdi dong vat riéng r& va sau d6 duoc 14y trung binh dbi vdi cac thanh vién
ctia mdi nhém (vach ngang mau dé). Mdi dong vat trong nhém G1 6X dugc loai ra khoi
thtr nghi¢ém & ngay thtr 10 sau khi kich thich (xem phén ghi chu cta Fig.14).

Fig.16 thé hién luong tai virut trong dich BAL ctia lon sau khi tiép xtc véi virut
PRRS c¢6 doc tinh. Dich BAL dugc thu hdi tir phdi ciia dong vat duge ching ngira gia,
chiing ngira bang Ingelvac PRRS MLV hoic chiing ngira bang virut G16X & ngay thu 14
sau khi kich thich bang virut PRRS LTX1 kiéu dai. Mau ciing thu dugc tai thoi diém nay
tir dong vat khong duge thir nghiém va khong duoc ching ngira (d6i ching tuyét dbi)
(n=6). Lugng tai virut trong dich BAL ciia mdi dong vat dugc xac dinh biang cach thuc
hién budc chuin do virut nhidm trong té bao ZMAC. Két qua dwoc thé hién dbi véi mbi
dong vat riéng ré va sau d6 iy trung binh ddi v6i cac thanh vién ctia mdi nhém chi st

dung miu duong tinh véi virut (vach ngang).

M3 ta chi tiét sang ché

Virut gdy hoi ching ho hip va sinh san & lon dau tién xuét hién & M§ vao nhiing
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nam 80 ctia thé ky 20. Ching ctr thuyét phuc vé nhu cdu cin dén cac bién phap méi dé
kiém soat PRRS dugc minh hoa tét nhit béi su gia ting dang ké ty 16 mic PRRS trong
quéan thé lon & M¥ trong mét s6 nim cubi cia thé ky 20. Cac khao sat huyét thanh hoc
thuc hién bdi Co quan thanh tra sttc khoe dong vat va cay trong (APHIS: Animal and
Plant Health Inspection Service) cho biét réng ty 16 mac PRRS ban dau 14 35% & dan lon
chan nudi/giét mé & My vao nam 2000, ting t6i 53% vao nim 2006. K& tir d6, ty 18 nay
tiép tuc ting nén vao nim 2009, gi4 tri ndy cham ngudng bao dong 1a cao téi 71%, thé
hién muc ting >200% trong khoang thoi gian 9 ndm. Hién nay, trén 70% dan lon & M¥ bi
nhiém virut PRRS typ Bic My (kiéu gen 2), gy ton thit vé& mit kinh té 12 664 triéu do la
My hing nim, lam cho né trd thanh mot bénh chiém chi phi 16n nhét trong nganh céng
nghiép chan nudi lgn.

La mot bai toan kinh té chu yéu trong nganh cong nghiép chin nubi lon, Hoi dong
chan nudi lon quéc gia (NPB: National Pork Board) coi viéc kiém soat va loai trir virut
PRRS ra khoi dan lon thuong mai 13 wu tién hang du. Tuy nhién, viéc kiém soéat bénh da
chiing té kho khin gip phai phan 16n 13 do hé gen cia ARN cua virut ndy c6 ty 16 dot
bién cao giy ra hién twong da dang hoa virut do di truyén/khdng nguyén dang ké va
khong d6i. Pidu nay duge minh hoa 15 rang boi sy ton tai ciia 9 dong virut PRRS typ 2
(hozc kidu Bic M¥) c6 cac khac biét phat sinh ching loai chii yéu trong s chung. 9 dong
virut PRRS kiéu Bic My khac biét phét sinh ké tir 14n xuét hién diu tién cia tic nhan gay
bénh chi yéu & lon nay 25 nim trudce, va bao gdm tinh da dang di truyén manh mé cia
virut PRRSV hién dang tOn tai trén thé gidi. Céc dong nay la khac biét vé mat di truyén,
nhu duge chimg minh boi d6 da dang ndi dong bang it nhit 11%. Phan 16n (>95%) virut
PRRS da dugc phan 1ap & My thude bén trong s cac dong nay, dé 1a cac dong 1, 5, 8 va
9. |

Néi chung, cho réng muc hi€u lt_rcAbéo v¢ cua vacxin PRRS MLV chéng lai bénh
gy ra do nhiém virut PRRS c¢6 ddc tinh phan 16n phu thudc vao su giéng nhau (tinh
twong dong) vé mit di truyén cua hai virut. Do d6, dwa trén céc kién thtrc thu thap duoc
trong linh vuc nay, su gia ting phu thudc thoi gian vé tinh da dang di truyén & cac ching
virut PRRS hién hanh lam cho vacxin virut PRRS giadm doc luc cd kiéu gen 16i thoi
khong c6 kha ning truyén lai tinh mién dich bao vé ¢6 tac dung da dé chdng lai cac virut
PRRS tién héa gin day & lgn. Do d6, cin luu ¥ ring hai loai vacxin hién nay dang sir

dung dugc tao ra tlr cac virut kiéu dai c¢d dién phéan 1&p vao nadm 1991 va 1997, va thudc
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v& hodc dong 5 hodc 8, rat xa vé& mit phat sinh chiing loai v6i phin 16n (60%) ching virut
PRRS hién dang lan truyén trong linh vuc ndy, thudc dong 1 hodc 9. Trong lic sy khic
nhau nhu vy c6 thé tac dong dén kha ning gdy mién dich cta hai vacxin thwong mai
ndy, cc yéu td khac nhu ban chét cua virut giy mién dich 1én hidu luc ctia n6 duéi dang
vacxin, van chua dugc chi 'y dén.

Céc tac gia sang ché da phat hién ra ba ching bién thé méi goi 1a G16X, 794A61,
va 111698, dugc sinh ra tir thé phén 13p virut PRRS 89-46448-40 Biéc MY, va ngac nhién
13, kich thich IFN alpha manh hon déng ké & dai thuc bao phé nang lon bi nhidm virut
khi so sanh véi chiing virut bé me. Céac bién thé méi nay dugc tao ra tir ching bd me nhd
viée tinh ché vét tan hoic pha lodng diém cudi. Mot sb dot bién diém méi trong ba ching
bién thé nay phan bi¢t chiing v6i virut 89-46448-40 bd me, dua trén trinh tu ORF5 ctia nd
thudc dong virut PRRS sém nhit xuit hién & Bic My, d6 14 dong 5. Tt nhién 13 virut 89-
46448-40 c6 ddc lyc khong dang ké, va c6 thé 1a quan thé hon tap bao gdm cac virut c6
lién quan v& mit di truyén nhung khac nhau vé trinh tu nucleotit trong hé gen ctia chiing
béi mot sb dot bién nucleotit don. Trinh tw cla ching virut G16X, 794A61, va 111698
khac biét boi mot sb dot bién diém ddng nghia va khong ddng nghia véi virut 89-46448-
40, ma dua trén trinh tu nucleotit ORF5 cia ching tAt ca thude dong phu 5.1 cia PRRSV
typ 2. Cac dot bién trong hé gen ciia ba ching méi tao ra tir 2 dén 5 thay d6i axit amin so
véi céc protein dugc ma hoa béi virut §9-46448-40.

Ngoai ra, ngac nhién 12 G16X khéng trc ché su tong hop cua interferon alpha bdi
dai thuc bao lon tiép xuc véi poly (I:C) trong phan tir ARN chudi kép (ds: double
stranded) téng hop, khong gidng nhu virut 89-46448-40. Thay vao dé, ching G16X lam
ting d4p tmg cta phan tir nay, ma 1a chdt gy cim mg manh cta qua trinh sn sinh
xytokin nay béi dai thuc bao phé nang lon. Péc biét 1a, cho du G16X, 794A61, va
111698 gan nhu 1a ddng gen, ching c¢6 hiéu lyc vacxin khac nhau dang ké [kém
(794A61), trung binh (111698) va tét (G16X)] trong viéc tao ra su bao vé khi kich thich
tiép theo bang thé phan lap virut PRRS thudc dong 8 c6 doc luc cao hon va khong tuong
ddng vé& mat di truyén (khac loai). Ngac nhién 13, G16X c6 kha ning rit cao trong viéc
tao ra dap tng mién dich bao vé & lon duoc sit dung ching ndy, khi so sanh véi hai
chiing khac (794A61 va 111698). Piéu nay dugc chiing minh béi viéc G16X giy gidm
va/hogic loai trir virut kich thich dong 8 (khac loai) nhiém nhanh hon. Ngoai ra, khi dugc

d4nh gia vé hiéu luc vacxin ctia n6 chéng lai virut PRRS typ 2 thudc dong 1 c¢6 doc tinh
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khac loai khac, virut G16X con c6 thé kich thich tinh mién dich bao vé manh.

Ngoai ra, do doc lyc khong dang ké duoc hiéu hién boi thé phan 1ap virut 89-
46448-40 bd me, va hiéu luc vacxin biéu kién cta ba chung tao ra, virut PRRS dot bién
duoc md ta & diy co thé duge st dung dudi dang vacxin virut PRRS sdng khong phai
bién di dic tinh sinh hoc cua ching bing cach cdy chuyén lién tiép trong té bao dong vat
¢6 vii dugc nudi ciy, hodc bang cach 1am giam ddc lwc. Hon nita, nguy co cdc vacxin ndy
phat trién kiéu hinh ¢ doc tinh 13 khong xay ra do ddc lyc ty nhién thdp cua thé phan 1ap
virut t8 tién. Do d6, cc tac gia sang ché da phat hién ra rang chung virut duge tao ra tir
virut PRRS ¢ dién c¢6 doc luc nhé c6 thé tao ra tinh mién dich bao vé & lon chéng lai
kich thich bai virut PRRS khac loai ¢ ddc tinh (dong khéc).

1. Dinh nghia

Cac thuét nglt dugc st dung & day chi dung cho muc dich mo ta cac phuong an cu
thé va khéng du dinh 1am gidi han pham vi clia sing ché.

Dbi v6i phan trich din cac khoang gi4 tri s& & day, mdi s6 xem k& nim gitra ¢
cung do chinh xac dugc du tinh rd rang. Vi du, dbi voi khoang tir 6 dén 9, cac sb 7 va 8
duoc dy tinh ngoai 6 va 9, va dbi vaoi khoang tir 6,0 dén 7,0, cac s6 6,0, 6,1, 6,2, 6,3, 6,4,
6,5, 6,6, 6,7, 6,8, 6,9, va 7,0 dugc du tinh rd rang.

“Té bao” duge ding dé chi mét thuc thé sinh hoc da hiéu rd trong linh vure niy va
dugc du dinh dé bao gém té bao ma c6 thé 1a té bao so cép hodc dong té bao. Khi mot vai
thuat ngit trong sb cac thuat ngit nay duge sir dung & day, chuyén gia trong linh vyuc nay
hiéu dugc réng viéc sit dung nhu vay chi v§i muc dich nh&n manh cac nét dic thu da hiéu
r3. Vi dy, cum tir “t€ bio hogc dong té bao” ¢6 thé nhan manh sy ddi 14p gitta thé phan
1ap so cip nguyén thay d6i lai voi phién ban bét tir ma c6 thé 1a dan xuét tryc tiép cua thé
phan 14p so cip nguyén thiy.

AR’

“Dugc phén 14p” dugc ding dé chi trang thai duoc thao tac khac biét véi trang thai
tw nhién va/hodc duoc bién dbi twong dbi voi chit ban dau, trong trudng hop thuat ngit
nay nghia la phu hop v6i nglt canh dang dugc 1am 8. Vi duy, t€ bao so cAp da phan lap
duge cit ra khoi md tu nhién hodc nguén khac trong co thé vat chi va duge duy tri tach
hén ra khoi ngudn nguyén thuy. Mot vi du khéc, thanh phan té bao c6 thé dugc dit trong
mdi truong nudi céy hodc duoc tach tiép ra khoi miu trén co sé dich thut rira phéi, do do
thu dugc té bao phan 1ap tuong tng.

“Peptit” hodc “polypeptit” 14 trinh tw lién két cta axit amin va c6 thé 1a tw nhién,
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téng hop, hodc bién thé hoic td hop cta ty nhién va téng hop.

“Hoi ching hd hip va sinh san & lon” hodc “PRRS” dugc ding dé chi bénh doi
khi dugce goi 1a “bénh bi hiém & lon”, “h6i ching ho hép va vO sinh & lon” va “bénh tai
xanh”. Thuat ngit “hoi ching hd hip va sinh san & lon” hoic “PRRS” dugc sy dinh dé
bao gdm cac bién thé khang nguyén, di truyén va gay bénh trong s6 cac thé phan 1ap virut
PRRS nhu dugc md ta trong tai liéu Wensvoort et al, 1992, J. Vet. Diagn. Invest., 4:134-
138 va Mardassi et al., 1994, J. Gen. Virol., 75:681-685. |

“P3 tinh ché” dugc dung dé chi tinh trang trong d6 vi€c lam giau, tach va/hodc
loai bé twong dbi mot chit so v6i chat ban dau. Thuat ngit nay c6 thé bao gbdm céc tinh
trang bao gdm tinh ché it nhét tinh ché mét phan va khong can thiét bao ham trang thai
tinh khiét tuyét dbi. Vi dy, thuat ngt ndy co thé ap dung cho virut PRRS la ngui“)n hdn
tap gbc nhung chii yéu 13 déing gen, va va co thé it nhat 1a 75%, 76, 77, 78, 79, 80, 81,
82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 99,1, 99,2, 99,3,
99.4, 99,5, 99,6, 99,7, 99,8, 99,9 hodc 100% ddng nhit vé mat di truyén. Mot cach doc
1ap, thuat ngit “da tinh ché” c6 thé dugc 4p dung cho nhitng gi ma thong thuong c6 thé
duoc coi 1a ché phiAm hodic ngudn virut tinh khiét gdc.

“Piéu tri” khi 4m chi viéc bao vé dong vat khoi bénh tat, nghia 1a phong ngra,
ché, ngan chan, hodc loai trir hoan toan bénh. Phong bénh lién quan dén viéc str dung ché
phdm theo sang ché cho dong vat trude khi khoi phat bénh. Uc ché bénh lién quan dén
vi€c st dung ché phém theo séng ché cho dong vat sau khi nhiém bénh nhung trude khi
xudt hién cac bidu hién 14m sang cta bénh. Ngan chin bénh lién quan dén viéc st dung
ché phdm theo sang ché cho dong vt sau khi xuit hién cac biéu hién 14m sang ctia bénh.

“Bién thé” dugc dung dé chi trinh tu protein duoc boc 16 & ddy, c6 nghia 14 protein
¢6 trinh tu ft nhét 50, 55, 60, 65, 70, 75, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92,
93, 94, 95, 96, 97, 98, hodc 99% gidng véi trinh t quy chiéu. Bién thé c6 thé con giit lai
it nhat mot hoat tinh sinh hoc ctia protein quy chiéu, va cé thé con gift lai it nhat mot tinh
chdt mién dich hodc gay mién dich cua trinh tw quy chiéu. Hoat tinh sinh hoc ¢6 thé lam
tdng hoat tinh IFN alpha. |
2. Virut gay hi chieng ho hdp va sinh sin 6 lon
a. Virut

Pugc dé xuét & day 1a virut ma c6 thé 1a virut PRRS. Virut nay c¢6 thé dugc phan

14p, c6 thé dugc tinh ché, c¢6 thé dugce giam ddc luc, va cd thé 1a virut song da cai bien.
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Virut nay ¢6 kha nang kich thich dap tng IFN alpha manh hon & té bao dai thuc bao phé
nang lon so sanh véi virut 89-46448-40 quy chiéu.

Virut theo sang ché c6 thé chira hé gen ma hoa protein ma ¢ thé 1a NSP2, E, GP3,
hodc GP4, c6 thé chira trinh tu thé hién trén céc Fig.4, 10, 11, hodc 12, hodc bién thé cua
né. Virut nay con c6 thé chira hé gen ma hoa protein, ma c6 thé 1a GP2 (SEQ ID NO: 31),
GP5 (SEQ ID NO: 32), Protein nén (SEQ ID NO: 33), Protein nucleocapsid (SEQ ID
NO: 34), NSP1la (SEQ ID NO: 35), NSP1p (SEQ ID NO: 36), NSP2 (SEQ ID NO: 37),
NSP3 (SEQ ID NO: 38), NSP4 (SEQ ID NO: 39), NSP5 (SEQ ID NO: 40), NSP6 (SEQ
ID NO: 41), NSP7 (SEQ ID NO: 42), NSP8 (SEQ ID NO: 43), NSP9 (SEQ ID NO: 44),
NSP10 (SEQ ID NO: 45), NSP11 (SEQ ID NO: 46), hoac NSP12 (SEQ ID NO: 47),
hodc bién thé cua noé.

Protein NSP2 ¢6 thé chia trinh tu SEQ ID NO: 4, ma c6 thé 13 cac axit amin 63-
72 cua protein NSP2, hodc bién thé cta no. Lién quan t6i vi tri trong SEQ ID NO: 4,
protein NSP2 c6 thé chira valin & vi tri 5 (ma c6 thé 1a 67V trong protein NSP2). Protein
NSP2 con c6 thé chtra trinh tu SEQ ID NO: 6, ma c6 thé 1a cac axit amin 334-343 ctla
protein NSP2 ¢6 do dai ddy du, hodc bién thé clia né. Lién quan t6i vi tri trong SEQ ID
NO: 6, protein NSP2 c6 thé chtra histidin & vi tri 5 (ma ¢6 thé 1a 338H trong protein
NSP2). Protein NSP2 ¢6 thé chira trinh ty SEQ ID NO: 8, ma c6 thé 1 céc axit amin 488-
497 cua protein NSP2 c¢6 d6 dai ddy du, hodc bién thé cia né. Lién quan téi vi tri trong
SEQ ID NO: 8, protein NSP2 c¢6 thé chtra prolin & vi tri 3 (ma ¢6 thé 1a 490P trong
protein NSP2), va c6 thé chira leuxin & vi tri 8 (ma ¢6 thé 1a 495L trong protein NSP2).
Trinh ty cua protein NSP2 con co thé chira mot hoic nhiéu SEQ ID NO:5,7,9,valo.

Protein E ¢6 thé chira trinh tw SEQ ID NO: 25, hodc bién thé ctia n6. Lién quan t6i
vi tri trong SEQ ID NO: 25, protein E ¢ thé chtra valin & vi trf 31 (31V), va ¢ thé chl’ra
alanin ¢ vi tri 60 (60A). Trinh ty cua protein E c6 thé chtra SEQ ID NO: 26. Lién quan
tGi vi tri trong SEQ ID NO: 25, trinh tu cta protein E con co thé chta SEQ ID NO: 11
hodc 12 & céc vi tri 27-36 va lién quan t6i vi tri trong SEQ ID NO: 25, trinh tu cia
protein E con c6 thé chira SEQ ID NO: 13 hoic 14 & cac vi tri 56-65.

Protein GP3 ¢6 thé chira trinh tw SEQ ID NO: 21, hodc bién thé cua né. Lién quan
t61 vi tri trong SEQ ID NO: 21, protein GP3 c6 thé chita valin & vi tri 94 (94V), ¢6 thé
chtra serin & vi trf 96 (96S), va ¢6 thé chira phenylalanin & vi trf 213 (213F). Trinh ty cla
protein GP3 c6 thé chita SEQ ID NO: 22. Lién quan téi vi tri trong SEQ ID NO: 21,
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trinh tu ctia protein GP3 con cé thé chira SEQ ID NO: 15 hoic 16 & céc vi tri 90-99, va
lién quan tivi tri trong SEQ ID NO: 21 trinh tu cta protein GP3 con cé thé chira SEQ
ID NO: 17 hodc 18 & cac vi tri 209-218.

Protein GP4 c6 thé chura trinh tu SEQ ID NO: 23, hodc bién thé cta né. Lién quan
t61 vi tri trong SEQ ID NO: 23, protein GP4 ¢6 thé chira serin & vi tri 32 (32S). Trinh tu
ctia protein GP4 ¢6 thé chira SEQ ID NO: 24. Lién quan t6i vi tri trong SEQ ID NO: 23,
trinh tu cta protein GP4 cé thé chira SEQ ID NO: 19 hoic 20 & céc vi tri 28-37.

Hé gen cta virut c¢6 thé ma hoa protein E chtta V31 va 60A, va protein GP3 chira
94V. Hé gen ctia virut ciing c6 thé ma hoa protein NSP2 chira 495L, va protein GP3 chira
94V. Hé gen cua virut ¢6 thé ma hoa protein NSP2 chitra 338H va 495L, protein GP3
chura 94V va 213F, va protein GP4 chua 328.

Hé gen cua virut c¢6 thé chta trinh tu cia hé gen virut G16X, 794A61, hoic
111698. Virut G16X c6 thé 1a chung virut duge lwu trit theo hiép dinh Budapest Treaty
(22 thang 10 ndm 2013), bdi ATCC, 10801 University Boulevard, Manassas, VA 20110
USA, v6i s6 dang ky PTA-120658 ky hiéu boi kho luu trit va ¢ ching nhan dinh danh
luu trit virut PRRSV G16X. Trinh tu cia hé gen virut G16X, 794A61, va 111698 ¢6 thé
tuong tng 12 SEQ ID NO: 1, 2, va 3, hoic thé twong duong ARN ciia ching. SEQ ID
NOs: 1-3 thiéu 31 nucleotit ddu tién & diu 5° cua hé gen virut G16X, 794A61, va
111698. Hé gen clia virut ndy con c6 thé 1 bién thé cua trinh tu dugc boc 16 & day. Bién
thé hé gen c6 thé it nhét 40, 50, 55, 60, 65, 70, 75, 76, 77, 78, 79, 79, 80, 81, 82, 83,
84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 99,1, 99,2, 99,3, 99.4,
99,5, 99,6, 99,7, 99,8, 99,9 hodc 100% giéng v6i SEQ ID NO: 1, 2, hodc 3.

Virut theo sang ché con c6 thé chira thé trong dwong ARN cua trinh tu hé gen
virut PRRS dugc mé ta & ddy (nghia 1a, ARN bd trg 100% véi ADN bd tro 100% véi
trinh ty ADN quy chiéu). % d6 ddng nhit cta trinh tw hé gen véi trinh tw hé gen khac
dang quan tAm c6 thé dugc x4c dinh bang cac phuong phép da biét trong linh vyc nay. Vi
du, % do ddng nhét trinh tu ¢6 thé dugce x4c dinh boi phuong phap phan tich khoang
tréng (GAP) (Needleman and Wunsch, 1970) (chwong trinh GCG) ¢6 diém phat tao
khoang tréng=5, va diém phat kéo dai khoang tréng=0,3. Trinh tu truy vin c6 thé c6 do
dai it nhat 13 150 nucleotit, va phan tich GAP ¢6 thé sap thanh hang hai trinh tw trén ving
chura it nhét 150 nucleotit. Trinh tyu truy vin c6 thé c6 d6 dai it nhit 12 300 nucleotit va

phén tich GAP c6 thé sdp thanh hang hai trinh tu trén ving chtra it nhét 300 nucleotit.
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Phén tich GAP ¢6 thé sip thanh hang hai trinh tu trén toan bd chiéu dai cta ching.

Bién thé con c6 thé chira mét hoic nhidu thé dot bién lién quan dén hé gen virut
G16X, 794A61, hodc 111698, ma c6 thé 1a thé khuyét, thé xen hodc thé thay thé cua
ching. Bién thé nay c6 thé cho phép virut tao ra dép tng mién dich hitu hiéu & dong vt
¢6 vii khi ching dugc st dung, va c6 thé cho phép virut khong gdy bénh & dong vat co
vi. Su dot bién trong bién thé c6 thé xay ra ty nhién (nghia 13, c6 thé duoc phan 14p tu
ngudn ty nhién), hoic c6 thé duoc tdng hop (c6 thé duge tao ra bang su dot bién hudng
vi tri). Sy dot bién trong bién thé c¢6 thé dugc dua vao bing cac phwong phap da bibt
trong linh vucnay.

Bién thé c6 thé lai v&i hé gen G16X, 794A61, hoidc 111698 trong céc diéu kién
nghiém ngit. Thuét ngir “didu kién lai héa nghiém ngdt” va thuat ngir twong tu nhu duge
sir dung & ddy dugc diung dé chi cac thong sb da biét trong linh vuc nay bao gdm su thay
dbi ctia nhiét d6 lai hoa véi chiéu dai cua oligonucleotit. Vi du, diéu kién lai hoa nghiém
ngat, nhu duogc st dung & day, co th'é dugc dung dé chi viéc lai héa & 65°C trong chét
dém lai héa (3,5xSSC, 0,02% Ficoll, 0,02% polyvinyl pyrolidon, 0,02% albumin huyét
thanh bo (BSA: Bovine Serum Albumin), 2,5mM NaH,PO, (pH=7), 0,5% SDS, 2mM
EDTA), tiép d6 rira mot hodc nhiéu 1an trong 0,2.xSSC, 0,01% BSA & 50°C. Theo cach
khac, axit nucleic va/hodc oligonucleotit (cing c6 thé dugce dung dé chi “doan mdi” hoic
“doan do” hoic “phan tir ;ARN” hozc “phéan tir d6i nghia™) lai hoa v6i ving ctia hé gen
quan tim, trong cac didu kién duoc st dung trong k§ thuat khuéch dai axit nucleic nhu
PCR.

b. Ché phim

Ciing dugc dé xuat ¢ day 1a ché phim chura virut, hodic thanh phan giy mién dich
(khang nguyén) ctia n6. Ché phdm nay c6 thé 1a vacxin. Vacxin c6 thé c6 kha nang kich
thich d4p tng mién dich & dong vat c6 vi. Virut nay con ¢6 thé lam giam mic do
nghiém trong cta bénh nhiém virut PRRS va di chig hodc tri€u ching cua n6 & dong
vat c6 v, va c6 thé phong ngira nhidm virut PRRS & dong vét ¢6 vi. Ché phdm nay ¢6
thé chira chit mang, ma co thé 1a duoc dung, va con c6 thé chét phu trg Chép nhan duogc
v& mit mién dich. Chét mang va chét phu tro ¢ thé chép nhén dugc dé sir dung trong thu
y, nhu ¢ lon. Ché phém nay con c6 thé chua it nhit mot phén tir kicﬁ thich mién dich.

(1) Chét phy tro |

Chét phu tro c6 thé 12 phén tir ¢6 kha ning ting cudng dap tng ciia hé min dich
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v6i vacxin, va c¢6 thé gan nhu khong trc ché dép tng mién dich. Cac vi du vé chét phu tro
duogc tim thdy trong tai liéu “Vacxin design: the subunit and adjuvant approach,” Michael
F. Powell and Mark J. Newman, eds., Pharmaceutical Biotechnology v. 6, Plenum Press
1995, New York, vi du xem chwong 7 “Tém tit vé chét phu trg va ta duge ding trong
vacxin” cua Frederick R. Vogel va Michael F. Powell va chuong 29, “Liposom chita
xytokin 1am chét phu trg cho vacxin c6 ciu tric siéu phan ti” cia Lachman va cac dong
tac gia.

Chét phu trg ¢6 thé 1a interferon, ma c6 thé 13 interferon o, interferon B, hodc
interleukin p ma hoéa axit nucleic, ma c6 thé dugc biu hién trong té bao cta lon. Chit
phu trg ciing ¢6 thé 1a poly IC, poly ICLC, hogc chét c6 tac dung lam giam hoic ting
hoat tinh cta it nhit mot trong sd cac interferon o hozc B. Interferon c6 thé 1a protein
interferon, nhu protein interferon a, hodic c6 thé 1a axit nucleic c6 kha ning biéu hién
interferon, nhu interferon a. Interferon tao ra béng cach biéu hién tir trinh tu axit nucleic
dugc st dung ngoai sinh cé thé thuc hién chirc ning mdt minh hodc phéi hop véi
interferon tao ra béng cach biu hién tir trinh tu axit nucleic ndi sinh riéng ctia dong vat
¢ v, dé ting cudng dap ung mién dich véi vacxin duge st dung cho dong vat c6 vu.
Interferon c6 thé gian tiép hodc truc tiép tao diu kién thuat loi cho viéc ting cudng mién
dich; vi du, interferon duogc biéu hién tir axit nucleic dugc sir dung ngoai sinh ¢6 thé gay
cam ung hodc hoat héa mot hodc nhiéu loai trung gian ma sau do cé thé tao diéu kién
ting cuong mién dich.

Chét phu tro c6 thé c6 mit & mirc di dé ting cudng dap ing mién dich cho vacxin
dugc st dung cho dong vat cé vii. Viéc ting cudng dép tng mién dich bang chét phu trg
c6 thé duoc do dudi dang muc ting dang ké bat ky, ma co thé 1a dang k& vé& mat thong
ké, trong dap trng mién dich so v6i dap g d6i chiing khi khéng c6 mt chét phu tro nhu
duoc danh gia bing phwong phap bit ky dugc chip nhén trong linh vuc nay. Chét phu tro
c6 thé chira cac thanh phfin khéc nhu da biét trong linh vuc nay dé tao diéu kién thuat loi
phan phéi axit nucleic ¢6 th8 biéu hién dén té bao hoic mod d& biéu hién hoic tao didu
kién thuat lgi phan phdi chét giy cam tng hodc chit tang cudng inteferon cho t& bao
hodc md thich hop. Mirc liéu lwong ciia chét phu trg ¢6 thé dugc xac dinh bdi cac phuong
phap da biét.

Chét phu trg c6 thé chtra ca axit nucleic c¢6 kha ning biéu hién interferon va chét

kich thich mién dich c¢6 thé gy cam g hodc tang cuong hoat tinh cta interferon. Lugng
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phdi hop cia axit nucleic va chét gdy cam tng hodc chit ting cuong interferon co thé du
dé tao ra mrc gia ting do dugc cia dap ing mién dich véi vacxin.

Chét phu trg c6 thé chira axit nucleic ¢6 thé bidu hién ma hoa interferon a, chit c6
tac dung gdy cam g hodc tang cuong hoat tinh cla interferon B, hodc ca hai. Chét gay
cam Ung hodc ting cudng hoat tinh cia interferon a c6 thé 1a poly IC hodc poly ICLC.
Luong polyIC hodc polyICLC c6 thé nim trong khoang tir 1 dén 200 microgam mbi kg
thé trong. Chét phu trg con co thé chtra trinh tu kich thich mién dich (ISS:
immunostimulatory sequence) hodic axit nucleic ma héa xytokin. Chat phu trg ciing c¢6
thé 1a xytokin, alum (nhdm hydroxit), nhém phosphat, hodc canxi phosphat. Xytokin ¢
thé 1A 1L-2, IL-12, hodc liposom chtra xytokin.

Chét phu tro co thé chira cADN IFN alpha cua lgn chura vecto biéu hién dong vat
¢6 v, ma c6 thé dugc diéu ché bang phan tng RT-PCR c¢6 st dung ARN phén 14p tir
lymphd bao lgn da bi nhidm trudc bing virut bénh dai gia (dé kich thich san sinh IFN
alpha). Poan mdi dé thuc hién phan ing RT-PCR c6 thé duoc thiét ké dua trén trinh tu
nucleotit cia cADN IFN alpha cua lon (nhu dd md ta trong tai li€u Lefevre and La
Bonnardiere 1986). San phdm c6 kich ¢& doan trudc (590bp) tao ra tir phan tmg RT-PCR
c¢6 thé dugc tach dong thanh plasmit pCR®2.1 (Invitrogen Corp., Rockville, MD), va
doan xen ¢6 vi tri enzym gi6i han du doan c6 thé duoc xac dinh trinh tu. cADN cua IFN
alpha c6 thé dugc cét ra tir plasmit pCR®2.1 tai t6 hop va dit trong diéu kién didu hoa
phién ma gen khoi dau xytomegalovirut trong pcADN3 (Invitrogen) dé tao ra pINA3. Dé
xac nhan ring xytokin hoat héa dwoc ma hoéa bdi cADN da khuéch dai, t& bao budng
tring chudt hamster Trung quéc (CHO: Chinese Hamster Ovary) c¢6 thé dugc chuyén
nhidm bang pINA3 va cic quén lac t& bao riéng r& khang genetixin ¢6 thé dugc didu ché.
Dich ndi 1én trén tir cic quan lac c6 thé dugc kiém tra vé kha ning wc ché sy sao chép
chung dm tinh cta virut gdy viém miéng mun nudc (VSV: Vesicular Stomatitis Virus)
gdy cam ung interferon trong té bao than bdo Madin Derby (MDBK: Madin Derby bovine
kidney). Céac quin lac tao ra tir 0 d&n trén 200000 don vi (1 don vi Grc ché 50% sao chép
VSV) IFN alpha c6 thé duoc phét hién.

Chét phu trg con cé thé chira hop chét héa hoc, polyICLC. Chét phu trg con cé thé
chira cac hop chit hoa hoc sau: Poly-L-Lysin, poly IC, va carboxymetylxenluloza c6 do
nhét thép. Poly IC (500ml; 4,0mg/ml); poly-L-lysin (250ml; 6,0mg/ml); va 2%
carboxymetylxenluloza (250ml) c6 thé dugc didu ché trong 0,85% NaCl khong chira chit
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gy sét. Poly ICLC (polynucleotit da lam &n dinh) c6 thé dugc diéu ché theo phuong
phap cia Levy, Baer va céac ddng tac gia (1975), véi cac thay d6i nho. Poly I:C c6 thé
duoc  lai bang cach gia nhiét & 71°C trong 1 gid va lam ngudi tir tlr. Sau d6, poly I:C da
0 ¢6 thé duoc tron véi cac lugng bang nhau cua 6,0mg/ml poly-L-iysin trong dung dich
nude mudi ding truong va 2% carboxymétylxenluloza. Nong do cudi ciing ctia poly I:C
¢6 thé 12 1mg/ml. Ché phdm nay c6 thé dugc bao quan & 4°C cho t6i khi st dung.
(2) Chét kich thich mién dich

Ché phdm nay con c6 thé chira chit kich thich mién dich c6 tic dung gdy cam tng
hodc ting cuong hoat tinh cua interferon, nhu interferon a. Chét kich thich mién dich ¢
thé thuc hién chtrc ning gy cam tng hodc ting cudng hoat tinh cla interferon tao ra tix
axit nucleic dugc st dung ngoai sinh cd thé biéu hién hodc tao ra tir axit nucleic noi sinh
riéng véi dong vat co vi. Chét kich thich mién dich c6 thé thuc hién chuc nang truc tiép
gdy cam Ung hoic tdng cuong hoat tinh interferon hodc gian tiép bang cach gdy cam ting
hoic ting cudng hoat tinh hodc biéu hién ctia loai trung gian. Chét kich thich mién dich
¢6 thé ¢ chirc ning gdy cam tmg hodc ting cuong mic biéu hién cla interferon hoic
theo cach khac c6 thé ting cuong hodc hoat héa interferon dé tang cuong dap tng mién
dich. Chét kich thich mién dich c6 thé 13 interferon a, interleukin 12 (IL-12), IL-18, hodc
IL-15.
(3) Chéit mang

Chét mang c6 thé bao gdbm dung dich mudi hodc chit mang thich hop khac da biét
trong linh vue nay. Chit mang nay c6 thé 1a nhu da mo ta trong tai liéu Arnon, R (Ed.),
Synthetic Vaccines 1:83-92, CRC Press, Inc., Boca Raton FL (1987). Chét mang c6 thé
cho phép ché phim duoc bao ché dudi dang vién nén, vién tron, vién nang, chét long,
gel, si rd, hon dich dic, hdn dich, hoic chc dang twong ty, ma c6 thé thich hop dé an ubng
qua dudong miéng. Chat mang con c6 thé chira chit phu trg b sung, trong trudng hop nay
16 ¢6 thé duge chon boi cac tiéu chuin dya trén khang nguyén duoc st dung, cach thirc
st dung va d6i tuong. Chét mang c6 thé bao gém t4 dugc hodc chét bd tro tao didu kién
thuat 1oi d& bao ché ché phim nay thanh dang thube co thé duge sir dung.
(4) Liéu lugng

Ché phadm nay c6 thé chira cac hat virut ctia virut, ma cé thé 12 nim trong khoang
tir 10% dén 10'°, 10* dén 10°, 10% dén 10°, 10> dén 107, 10% dén 10°, 10> dén 10°, 10> dén
10*, 10° ¢n 10"°, 10° dén 10°, 10° dén 10%, 10° dén 107, 10° dén 10°,.10° dén 10°, 10* dén
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10'°, 10* dén 10°, 10* dén 10%, 10* dén 107, 10* dén 10°, hode 10° dén 10", 10° dén 10’
10° dén 10°, hogc 10° dén 107 hat virut.
(5) Bao ché

Ché phém nay cé thé chira liposom cation, liposom anion, dang xoén dc, hodc vi
nang. Liposom hodc dang xoén dc ¢ thé 1am tang in vivo sy chuyén nhidm cia virut.
Liposom c6 thé 1a lipit cdu hai 16p mang c6 phan bén trong chira nuéc. T4t ca cac phan tit
¢6 mit trong dung dich nuée tai thoi diém hinh thanh liposom c6 thé duogc sat nhap vao
phén bén trong chtra nuée. Luong liposom dugc bao vé khéi vi m(‘)i‘trlrémg bén ngoai va,
do liposom hoa 14n v6i mang té bao nén dwoc phan phdi hiéu qua vao bao chét cuia té
bao. Ngoai ra, do tinh ki nugc cia chung, mot s6 phén tir hitu co nhé ¢ thé duoc truc
tiép st dung ndi bao. Ché phdm nay con co thé chira tdc nhén y té khac, tic nhan dugc 1y
hoic chit pha lodng.

Ché phdm nay c6 thé duoc bao ché dusi dang dung dich nuée, dung dich hodc hdn
dich 16ng, dang rén thich hgp dé hoa tan hodc tao hdn dich thanh chét 1ong trudc khi
tiém, hodc dudi dang nhil twong. D& tiém, ché phim nay c6 thé dugc bao ché trong dung
dich nudc, ma c6 thé 1a trong dung dich dém twong hop vé mit vat Iy nhu dung dich
Hanks, dung dich Ringer, hodc dung dich nuéc mubi sinh Iy. Dé st dung qua niém mac,
chét thAm thich hop v6i rao chin can thim qua dugc sit dung trong ché phdm. Cac chit
thAm nhu vAy n6i chung 13 da biét trong linh vuc nay. Ché phim c6 thé dugc bao ché
cting v6i lipid hodc liposom cation. Ché phdm duge bao ché @ st dung qua duong
miéng co thé & dang vién nén, vién bao duong, vién nang, hodc dung dich, va co thé
dugc bao ché dé giai phéng cham hodc chi dwoc giai phong khi duge phdm di dén rudt
non hodc rudt gia.

Ché phim dé sir dung ngoai dudng tiéu héa cé thé dugc bao ché duéi dang dung
dich nu6e & dang tan trong nude. Hon dich ¢6 thé dugc bao ché dudi dang hdn dich tiém
dau. Hdn dich ¢6 thé chira dung méi hodc chét din wa chét béo thich hop, c6 thé 1a dau
béo nhu diu virng hodc este ca axit béo tong hop, nhu etyl oleat hodc triglyxerit, hogic
liposom. Hén dich déi véi dung dich tiém trong nuéc cé thé chira chét c6 tac dung gia
ting d6 nhét ctia hdn dich, nhu natri carboxymetyl xenluloza, sorbitol, hoic dextran. Hon
dich con c6 thé chtra chét 1am 6n dich thich hop hodc chit c6 tac dung gia ting do tan clia
ché phim nay dé cho phép bao ché dung dich ddm dic hon.

Ché phim dé st dung qua dudng miéng co thé thu dwgc bing cach két hop céac
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hop chét hoat tinh véi ta duge rén. Viée thu duoc ché phém nay cé thé con bao gém budc
nghién hén hop tao ra va xu ly hdn hop hat, sau khi bd sung chét phu tro, dé nhan duoc
vién nén hodc nhan vién bao dudng. T4 duge rin c6 thé 1a chit don nhu dudng, bao gdm
lactoza, sucroza, manitol, hoac sorbitol; ché phém xenluloza nhu tinh bt ngd, tinh bt
lta mi, tinh bdt gao, tinh bdt khoai tdy, gelatin, gom tragacant, metyl xenluloza,
hydroxypropylmetyl-xenluloza, natri carboxymetylxenluloza, hodc polyvinylpyrolidon
(PVP). Ché phim con c6 thé chira chat 1am rd, ma c6 thé 1a polyvinyl pyrolidon lién két
ngang, aga, hodc axit alginic hodc mudi ciia n6 nhu natri alginat.

Ché phadm nay c6 thé 12 nhan vién bao dwdng, ma ¢ thé c6 16p bao thich hop. Lép
bao ¢6 thé chira dung dich duong dam dic, va co thé chira gom arabic, bot talc, polyvinyl
pyrolidon, carbopol gel, polyetylene glycol, titan dioxit, dung dich son, hodc dung moi
hitu co thich hop hozc hdn hop dung méi. Vién nén hodc vién bao dudng co thé chira 16p
bao chtra thudc nhudm hodc chit mau, ma cd thé dugc st dung dé phén bi¢t hodc dé xac
dinh c4c ché phdm chira lidu lugng hop chét hoat tinh khéc nhau.

Ché phdm nay nay c6 thé dugc bao ché dé st dung qua dudng miéng dudi dang
vién nang nip 1dng khit chtra gelatin, hodc c6 thé duge bao ché dudi dang vién nang kin
chira gelatin hodic chit déo hoa, nhur glyxerol hodc sorbitol. Vién nang nép 16ng khit c6
thé chira ché phdm dwoc tron voi chit don nhu lactoza, cht két dinh nhu tinh bot, hodc
chét 1am tron nhu bot talc hoic magie stearat, hoic chét 1am 6n dinh. Ché phém dé sur
dung qua duong miéng c6 thé dugc bao ché duéi dang vién nang mém, va ché phdm nay
¢ thé duge hoa tan hodc tao hdn dich trong chét long thich hop, nhu dau béo, parafin
16ng, hodc polyetylen glycol long. Vién nang mém con c6 thé chira chit 1am on dinh.

Trong trudng hop ché pham chira vacxin ADN, ché phdm nay c6 thé chita ADN
duoc dua vao trong liposom hogic thé xodn dc dé ting cudng su chuyén nhiém in vivo.
Ché phim c6 thé chura chit phu tro di truyén, ma c6 thé 13 trinh ty kich thich mién dich
(ISS) hodc axit nucleic ma héa xytokin. Chét phu trg di truyén c6 thé 14 chét nhu di md
ta trong tai liéu: Horner A.A. et al., 1998, Immunostimulatory DNA is a potent mucosal
adjuvant, Cell Immunology, 190:77-82.

(6) Phwong phép bao ché

Ché phdm theo sang ché c6 thé dugc bao ché theo cach da biét nhu bang cac quy

trinh tron, hoa tan, tao hat, tao vién bao duong, 1am bay hoi, nhii hda, bao nang, bay hoic

lam dong kho thong thuong.
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3. Phwong phdp tao ra ddip teng mién dich

Sang ché dé xuét & day phuong phap tao ra hodc gy ra dap ing mién dich & dong
vat ¢6 va, c6 thé 1a lon. Phuong phép ndy c¢6 thé bao gdm bude cho dong vat c6 vii can
didu tri stt dung ché phim chtra virut. Phuong phap nay con c6 thé bao gdm budc sir
dung ché phidm gay mién dich, ma c6 thé 1a lidu 16n, va c6 thé bao gdbm budc sir dung
chét phu trg nhu duge mo ta & day. Ché phém ¢6 thé tao ra tinh mién dich bao vé cho
dong vat chéng lai virut PRRS. Ché phdm ciing c6 thé tao ra su téng trong 16n hon va
virut huyét it hon & dong vat c6 vi so sanh v6i dong vat ¢6 vi khdng dugc st dung ché
phim nay. Ché phim nay c6 thé gay cam tng tinh mién dich & dong vat c6 vii, ma c6 thé
hd tro dat duoc mirc say thai thép hon va/hodc dé binh thudong, hodc giam muc 4o
nghiém trong ctia bénh hé hip va giam ty 18 tt vong & dong vat c¢6 vi, so sanh véi dong
vét ¢6 via khong dugc sit dung ché phdm nay.

a. Céch st dung

Ché phim chira virut ¢6 thé duoc sit dung bing dudng c6 tac dung bat ky, ma cé
thé 14 toan than hodc khu tra. Dudng sir dung c6 thé 13 ngoai dudng tiéu héa, trong co,
trong chan bi, dudi da, qua duong mi¢ng, & niém mac, dudi ludi, trong mit, trong miii,
trong tinh mach, trong mang bung, trong tiy séng, khu trii, hodc qua chan bi. Pudng sir
dung ciing c6 thé 14 qua dudng truc trang, dudng 4m dao, hodc dudng rudt. Céch st dung
c6 thé 13 tiém, ma c6 thé duoc thuc hién béng cach sir dung kim tiém va xy lanh. Viéc st
dung nay ciing c¢6 thé 1a nho dién di, hat vi md mang dién duong, phan phdi bing siéu
am, hodc nho hat biolistic.

Viée st dung ciing c6 thé dua trén viéc bao ché ciia ché phdm nay véi lipid hozic
liposom mang dién dwong, ma c6 thé 4p dung véi dang ADN hozc dang protein clia chét
phu trg xytokin hodc véi chét hoa hoc nhu chét c6 kha ning kich thich mién dich, vi du
bing cach gy cam tmg xytokin ndi sinh. Vi du vé viéc sir dung nay duge mo ta trong tai
liéu Pachuk et al., 2000, Curr Opin Mol Ther Apr 2(2):188-98; Vah Slooten et al. 2001,
Biochim Biophys Acta 1530:134-45; Vén Slooten et al., 2000, Pharm Res 17:42-48;
Lachman et al., 1996, Eur Xytokin Netw 7:693-8

Chét phu trg ¢6 thé c6 mit trong ché pham chia virut. Chét phu trg ciing c6 thé
dugc st dung déng thoi voi ché phém chtra virut hodc trong vong 1, 2, 4, 8, 12, 18, hodc
24 gi0.

b. Thoi diém st dung
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Ché phém c6 thé duge st dung cho dong vat ¢ via khi dong vat c6 vi nim trong
khoang tir 2 tudn dén 30 tudn tudi, hodc khi dong vat c6 vi trudéng thanh, Ché phdm nay
cling c6 thé duoc st dung 14n thi hai tir 2 dn 5 tuan sau lan st dung d4u tién, va cling c6
thé dugc st dung mot s6 14n bd sung nita. Ché phém nay co thé dugc st dung cho lon
gidng duc hodc cai, va co thé duoc sir dung trude khi giy gidng hodc sau khi dé.

Céch bao ché, dudong st dung va liéu lugng chinh xé4c dé gay dap ung mién dich
¢6 thé duge chon béi thdy thude 14m sang riéng r& hodic xem xét tinh trang cua lon, nhu
dugc md ta trong tai liéu Fingl et. al., in The Pharmacological Basis of Therapeutics,
1975, Chuong 1, trang 1. Bac s§ tht y hodc bac s§ chdm soéc sé& hiéu 1am thé nao va khi
nao két thic, dung, hodc diéu chinh sir dung do ddc tinh, hodc do loan chirc ning co
quan, ho#c do céc tac dong tiéu cuc khac. Ngugc lai, thdy thudc thuc hanh ciing s& biét
cach diéu chinh qu4 trinh didu tri dén murc cao hon néu dap tng 1am sang khong di (loai
trir doc tinh). BJ 16n cua lidu duoc st dung dé kidm soat rdi loan quan tdm cO thé thay
dbi tuy thudc vao mic dd nghiém trong cla tinh trang bénh duoc didu tri va duong sir
dung. Mttc dd nghiém trong cla tinh trang bénh co6 thé, vi du, dugc danh gia tung phén
bing c4c phuong phap danh gia tién luong chuan. Ngoai ra, lidu lugng va c6 18 ca tin
suét st dung lidu, ciing c6 thé thay ddi tiy thudc vio tudi, thé trong va dap tng ciia mdi
ca thé. Mot ké hoach so sanh dugc véi nhitng gi thao ludn trén day ciing co thé dugc st

dung trong thudc th y.

Vi du thuc hién sang ché

Sang ché c6 nhidu khia canh dwgc minh hoa bang cac vi du khong lam gi6i han
pham vi clia sang ché duéi day.
Vidul
Thanh phan vacxin PRRS

Vi du nay 1a vi du cu thé v& vacxin dugec mo ta & day. Cu thé, vi du nay mo ta ba
Virut gdy hoi chimg ho hip va sinh san & lon (PRRS) gn nhu ding gen, da phan lap va
tinh ché dugc goi 12 794A61, 111698 va G16X, mdi virut trong sd chung dugc tao ra tir
ngudn thé phan 1ap virut Bic My cb dién gbc PRRS 89- 46448-40 duong nhién c6 ddc
luc khong déng ké. Ngudn virut 89-46448-40 nguyén thity gdc bao gdbm quén thé hdn tap
clia cac bién thé virut PRRS c6 lién quan vé mat di truyén, tir d6 ba ching dugc tinh ché

thanh ddng nhit bing cach st dung thir nghiém vét tan chuén hoic phuong phap pha
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lodng diém cudi. Phép phan tich trinh ty h¢ gen cta ba ching nay cho thiy ring ching
khac véi kidu gen virut c6 mit trong ngudn virut 89-46448-40 gbc boi mot sb thé dot
bién diém ciing nghia va khdng cing nghia. Loai sau cia thé dot bién nucleotit tao ra ba
protein virut cdu tric va mét protein virut khong chu tric ¢6 cac thay ddi axit amin méi
ma khong thé hién trong quén thé virut bd me. Ba chiing phan 14p ndy cling khac nhau vé
mat sinh hoc véi virut 89-46448-40 b me vé kha ning cta ching kich thich dap tGng
interferon alpha dang ké boi dai thuc bao phé nang lon bi nhi€m virut. Ngoai ra, khong
gibng virut 89-46448-40 bb me, ching G16X khong trc ché sy téng hop interferon alpha
boi dai thue bao phé nang lon tiép xtic v6i poly(I:C), ma con ting cudng dap ung cia
ching v6i phan t hoat hoa nay. Pic biét, du 1a ba ching nay gin nhu ding gen, thi
ching van kh4c nhau dang ké vé tiém luc vacxin cta ching, nhu duge ching minh bai
mttc d6 hiéu luc vacxin cta ching (794A61: kém; 111698: trung binh va G16X: tét)
trong viéc tao ra tac dung bao v¢ khi kich thich tiép theo bang thé phan lap virut PRRS
khac nhau vé mat di truyén (khéc loai). Mt thé phan lap vacxin (G16X) phan biét voi
chinh n6 véi hai chiing khac (794A61 va 111698) béng céach tréi hon vé kha ning ciia nd
trong viéc tao ra tdc dung bao vé manh hon & lon dd gly mién dich, nhu dugc ching
minh bdi su giam va/hodc loai trir nhanh chong hon virut kich thich c6 doc tinh ra khoi
mo.

Ba ching PRRSV (G16X, 794A61 va 111698) dugc tao ra bing cach tinh ché vét
tan (794A61 va G16X) hodc bing cach pha lodng diém cudi (111698) tir ngudn cdy
chuyén thap cta virut PRRS 89-46448-40. Virut 89-46448-40 dugc phan 1ap & phong thi
nghiém National Veterinary Services Laboratory (NVSL) & Ames, Iowa, tir ti€u ban cua
dong vat duoc dua ra d& xem xét 1a truong hop chin doan (dugc dinh danh 1a 89-46448)
tr trang trai lowa da trdi qua dot bung nb PRRS vao nim 1989 (Wesley va cac dong tac
gia, 1998). Dic biét 13, trudong hop 89-46448 1a mot trong nhitng dot bung nd PRRS da
ghi nhdn cong khai cii nhat tir d6 virut PRRS dugc tim ra (Wesley va céc dong tac gia,
1998). Do d6, virut 89-46448-40 c6 kha ning 1a mdt trong nhitng virut PRRS cb dién
dugc phan 1ap & MJ. Viéc phén 14p virut & NVSL duoc thuc hién béng cach xép chdng
cac 16p don nhan ti ciia dong té bao khi Green chau Phi MA-104 vé6i huyén phu d4 1am
trong chira mé da tdm w6t thu dugc tir dong vat bi nhiém bénh. Viéc phan 1ap virut duoc
chi bdo boi su phét trién cia tac dung bénh hoc té bao trong tir 6 dén 8 ngay sau khi chy

nhiém giéng nuodi cdy té bao nhu dwgc md ta boi Kim va cac dong téc gia (1993,
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“Enhanced replication of porcine reproductive and respiratory syndrome (PRRS) virus in
a homogeneous subpopulation of MA-104 cell line,” Arch. Virol. 133, 477-83). Dich
nudi cdy dugc thu hdi & thoi diém 10 ngay sau khi ching ngira va béo quan & -70°C. Cac
1an cdy chuyén tiép theo ciia thé phan 1ap virut 89-46448-40 trong té bao MA- 104 dugc
thue hién & NVSL bang cach st dung phuong phap duge mo ta bdi Kim va cac ddng tac
gia (1993). Trong khoang thoi gian tir cubi nam 1992 dén du nim 1993, phin miu dai
dién ctia mot s6 thé phan 14ap virut PRRS, bao gém thé phan 1ap 89-46448-40, dugc phan
bb duéi dang virut PRRS tham chiéu bdi NVSL t6i vai phong thi nghiém chén doan thu y
(VDL: Veterinary Diagnostic Laboratory) & M¥. Phong thi nghiém VDL ¢ Dai hoc
Illinois (Urbana, IL) nhan dugc lo chtta khoang 1ml mdi truong nuéi ciy dugc thu hoi tir
1an cAy chuyén thr hai trong té bao MA-104 cia thé phan 14p 89-46448-40 (89-46448-40
MA104/2) tir tiéu ban ma tir d6 né dugc phéan 1ap. O phong thi nghiém VDL cia Dai
hoc Illinois, dong té bao MARC-145, quéan lac té bao chip nh4n virut PRRS bét ngudn
tir t& bao MA-104, duoc st dung lam vat chu dé chudn bi ngudn virut 89-46448-40 gbc
tir phin mAu dai dién 89-46448-40 MA104/2. Virut dwgc lan truyén bang cach sir dung
phuong phép da biét trong linh vuc nay, va cic 16p don phén tit clia té bao MARC-145
phat trién trong binh nudi cdy moé dung tich 75cm” chita mdi trudng co ban tdi thiéu
Eagle (MEM: Eagle’s Minimal Essential Medium) c¢6 d6 pH duoc diéu chinh dén gi4 tri
7.2, 5% huyét thanh bao thai bo, 0,15% natri bicacbonat va khang sinh dugc thém vao
(MEM day du) duge st dung. Binh chira té bao MARC-145 va 10ml mdi trudng nudi ciy
dugc 0 & 37°C trong khi quyén chira 5% CO, trong vai ngay cho t6i khi 16p don phan tir
té bao nhap dong dugc tao ra. O thoi diém nay, cac 16p don phan tir clia té bao dugc cay
nhiém bing 1ml huyén phi virut da pha loding va @ trong 1 gio & 37°C dé cho phép hap
thu virut. Sau d6, chét chung ngtra dugc loai bo va 10ml MEM dﬁ?ly da sach duogc thém
vao. Sau d6, méi trudng nudi cdy duge u & 37°C trong khi quyén chira 5% CO, cho t6i
khi tdc dung bénh hoc té bao, xay ra trong vong 4 ngay, dugc quan sat. Khi >75% té bao
trong céc 16p don phan tir thé hién tac dung bénh hoc té bio, hdn hop cic trong binh
duge thu hoi, g0p lai vao trong mot binh, chia thanh céc phﬁn mau dai dién 1-2ml dung
trong céac lo thuy tinh v khuén va bao quan & -80°C cho t&i khi cAn sir dung. Hiéu gia
cta gidng virut duge xac dinh bing céc'h str dung cac phwong phap chudn va t& bao
MARC-145 (xem phan VAt liéu va Phuong phép, Vi du 1). Vi du, ngudn virut gbe duge
didu ché vao thang 7 nam 1994 (“ngudn 794 gbc”) c6 hiéu gia bing 10™* TCIDs, va
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tuong Gng v6i 1an cdy chuyén thir hai ctia thé phan 1ap virut PRRS 89-46448-40 trong té
bao MARC-145 ¢ phong thi nghiém VDL cua Pai hoc Illinois, nghia 1a, lan cdy chuyén
toan dién thir tu cta virut ndy trong té bao nudi cdy, ké ca viéc phan lap né trong té bao
MA-104.

Ca ching virut 111698 va 794A61 dugc phéan lap truc tiép tir virut PRRS “ngudn
794 géc”. DPé tao ra virut 111698, 1,0ml dich pha loang 3000 lan (MOI= 0,001) cua
ngudn “794” gbc duge sir dung 1am chat cy nhiém dé 1am nhiém 16p don phan phan tr
clia té bao MARC-145 trong binh nudi cdy md dung tich 75cm* (4p lai ba 14n). Sau 4
ngdy & 37°C trong khi quyén 5% CO, da lam 4m, tai thoi diém >75% mdi trong s ba 16p
don phén ttr thé hién tac dung bénh hoc té bao, hdn hop trong binh dugc thu hdi. Hon hop
thu dugc duoc ly tim ¢ tdc dd 2000 vong/phiit trong 10 phut & 4°C aé loai'b() manh vun
té bao va phén ndi 1én trén, dugc x4c dinh 1a virut 111698, dugc chia thanh céc phr:in mau
dai dién va bao quan & -80°C. Nguoc lai, virut 794A61 13 san phim ctia 6 lan tinh ché vét
tan ctia ngudn “794” gbc. Ban dau, cc 16p don phan tir clia t€ bao MARC- 145 trong dia
nudi cdy mé duong kinh 35mm duge phﬁlbéng dich pha loang 10 14n lién tiép ctia ngudn
“794” gbc trong moi trudng MEM, pH=7,2, dugc bd sung 10% huyét thanh bao thai bd
va 50pg/ml gentamixin. Sau khi sau khi lic trong 1 gi& & nhiét d0 moi trudong xung
quanh, cac chit cdy nhiém duoc l4y ra, va cac 16p don phan tir dwgc phu bang 3ml hén
hop (1:1) bao gbm 2X MEM duoc bd sung 6% huyét thanh bao thai bo, 100pg/ml
gentamixin va 2% agaroza c6 diém néng chay thap. Sau 30 phat & nhiét do moi trudng
xung quanh (dé cho phép agaroza dong cimg lai), dia dugc dé & 37°C va trong khi quyén
5% CO, da lam 4m, trong 4 ngdy. Tai thoi diém nay dé ting mirc hién vét tan, 100pl
100mg/ml thiazolyl xanh tetrazoli bromua (metylthiazolyldiphenyl-tetrazoli bromua,
MTT) dugc cho Ién phia trén cla mdi 16p phi agaroza va té bao dugc cho trd lai nhiét do
37°C va trong khi quyén 5% CO, d3 1am 4m trong 2-3 gid trudc khi cc vét tan xuét hién
dudi dang cic ving trong subt c6 dudng bao sim mau. Mot s6 vét tan da phéan lap k¥
trong céc 16p don phan tir ndy da nhiém thanh cong bing dich pha lodng nhét ctia chét
céy nhiém dugc chon lya bﬁng cach st dung pipet Pasteur va chuyén vao lo chtra 0,5ml
mdi treong MEM duge bd sung 10% huyét thanh bao thai bd va 50ug/ml gentamixin.
Mot trong sb cac vét tan da chon dugc trai qua hai chu ky lam dong lanh & -80°C trudce
khi sir dung 1am chét ciy nhim. Quy trinh tinh ché vét tan nay duoc lap lai 5 1an nita véi

vét tan da chon sau 1an th&t 6 dugc goi 1a 794A61. Sau khi trdi qua hai chu ky lam dong
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lanh & -80°C, 0,1ml ché phidm 794A61 dugc st dung d8 gay nhi®m dia nudi cdy mo
duong kinh 35mm nhu dd mo ta trén day. Tuy nhién, trong trudng hop nay, 16p don
phan t& duoc phi bing 3ml MEM dugc bd sung 3% huyét thanh bao thai bo va
50ug/ml gentamixin. Sau 3 ngay trong mdi trudng khi quyén 5% CO, & 37°C va da 1am
4m, khoang 20% lép don phan tir da gy nhiém thé hién tac dung bénh hoc té bao. Tai
thoi diém nay, moi trudng dugc thu hdi, ly tAm & tbc dd 2000 vong/phut trong 10 phit &
4°C @& loai bd méanh vun té bao va phan ndi 1én trén, duge x4c dinh 1a virut 794A61 P1,
dugc bao quan & -80°C. Mot 1an c4y chuyén nita ciia virut ndy trong céc 16p don phén tir
ctia té bao MARC-145 trong binh nudi cdy md dung tich 75cm” nhu d3 mé ta trén day o
MOI = 0,01 dugc thyc hién d¢ tao ra virut 794A61 P2.

Viéc phan lap virut G16X dugc tién hanh gian tiép tir virut “ngudn 794 gdc”,
trong d6 ngudn chét ciy nhiém 1a sin phim cua viéc ciy chuyén lién tiép virut “ngudn
794 gbc” trong céc 16p don phan ti clia té bao MARC-145 trong binh dung tich 75em’.
Trong trudng hop nay, mdi 16p don phén tir dugc gy nhiém bing 1ml “ngudn 794 gbe”
khong duoc pha lodng (MOI = 1). Sau 3 ngay & 37°C trong khi quyén 5% CO, di lam
4m, tai thoi didm >90% mdi trong s6 ba 16p don phan tir thé hién tac dung bénh hoc té
bao, hdn hop trong binh dugc thu hdi. Hdn hop thu dugc dugc ly tdm & tdc do 2000
vong/phit trong 10 phit & 4°C d loai bd manh vyn t& bao va phan noi 1én trén, duge goi
1a virut VR, duoc chia thanh cac phdn mau dai dién va bao quan & -80°C. Ché phim virut
VR nay dugc trai qua 5 1an tinh ché vét tan nhu d3 md ta trén ddy, ngoai trir & thoi diém
4-5 ngay sau khi gdy nhiém, cac vét tan riéng 1& duge xac dinh 13 cac ving md duc so vai
nén 16p don phén tir t& bao khong bi gay nhiém tuong d6i trong. Vét tan dugc phén lap &
[4n tinh ché vét tan tht nim dugc cdy chuyén trong dia nudi cdy m6 dudng kinh 35mm
trong cac diéu kién di mo ta trén day, 1a két qua cua lan gdy nhiém niy va bén lan gay
nhiém tiép theo cta té bao MARC-145 & cac MOI khac nhau trong céc binh nudi ciy mo
dung tich 25 hodc 7 Scm?”. Mbi truong ndi 1én trén tir 1an cAy chuyén tha 5 khong chon loc
ndy ciia virut dugc dung lam chit ciy nhiém ban du cho lan tinh ché vét tan thtr 6 bd
sung st dung MTT dé hién vét tan nhu dd mo ta trén day. Vét tan dwgc phan lap tét chon
loc sau lan thtt 6 nay dugc goi 14 G16X va dugc lan truyén ban dau trong 16p don
phén tir cia té bao MARC-145 trong dia nudi cdy m6 duong kinh 35mm (G16X P1) va
sau d6 hai 1dn nita trong binh dung tich cm? (G16X P2 va G16X P3) nhu da md ta trén
diy trong qua trinh tao ra virut 794A61.
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Tai lidu chuyén nganh da cho biét rang kha ning giy bénh trong s6 cac thé phan
1ap virut PRRS c6 thé thay dbi dang ké. Hon nita, c6 ching ¢ cho rang trong 25 nim
sau khi bing nd dich PRRS 1an diu tién vao nam 1987-1988 & Bic My, doc lyc cta virut
PRRS & MJ va cac vung khéc trén thé gi6i da ting dén cudong d6 dang bao dong. Su boc
phat dang chu y dau tién v& doc luc cua virut PRRS xay ra vao ndm 1996 khi cac bac s§
tha y chita va chan doan bénh cho lon bat dau thong bao vé su bung nd dich bénh duge
mo ta 13 “hoi chitng xdy thai va tir vong & lon” (swine abortion and mortality syndrome),
“PPRS khong dién hinh”, hosic “PRRS cAp tinh”. Pidu nay dugc x4c nhan trong mot sd
nghién ctu thyc nghiém, cho biét khong chi cac ching lwu hanh trong dan lgn ciia My tai
thoi diém bét ddu bung nd dich PRRS vao cudi nhig nim 80 cta thé ky 20 c6 doc luc
thip hon céc chiing xudt hién vao mua hé nim 1996 ma ca nhirng chung xuit hién sau
cling gdy ra su bung nd dich PRRS vé6i mirc dd nghiém trong cao hon. Nhung, ngay ca
vao dau nhitng nim 90, su thay d6i cﬁa.ml'rc d6 nghi€m trong cﬁé bénh trong céac dot
bung nd dich PRRS 14 hién nhién. Trong luc chu yéu lon dudi 10 tudn tudi bi anh huong
boi bénh ho hip ma duoc xép loai cudng do tir nhe dén ning khi khong bi suy gidm sinh
san, cac dot dich bung nd vé bénh ho hép ning & lgn gia hon va suy giam sinh san Xudt
hién, chu yéu say thai & giai doan mudn & lon cai mang bau, ciing dugc quan sat thiy.
Trong nd lyc phin biét mirc do khac biét cua doc tinh virut PRRS, s6 do cu thé vé kha
ning gy bénh ho hip dwoc phat trién. Didu nay lién quan dén viéc cho diém phén trim
phdi bi anh hudng bdi bénh viém phdi nhin thiy dugc giy ra do su nhiém bénh thyc
nghiém & lon con bdi mot trong s6 chin thé phan 1ap khac nhau cua virut PRRS da thong
b4o 14 c¢6 cac mirc ddc luc khac nhau. Phuong phap nay cho phép phan loai virut PRRS
nhin dugc vao nam 1993 hodc sdm hon thanh thé phan 1ap ddc luc cao va thap. Tuy
nhién, thu dugc cac két qua khong thich hop bing phwong phap cho diém nay va dic
diém bénh khac dugc st dung dé danh gia dc tinh virut. Trong trudng hop nay, doc luc
cta hai thé phéan lap, truéc ddy dugc phan loai thanh doc lyc cao (VR-2385) hodc thép
(VR- 2431), dua trén bénh ly chung cua phéi & lon bi nhiém bénh, duoc thé hién tuong tu
khi danh gia vé kha ning clia virut gay suy gidm sinh san giai doan mudn.

Thong sd tin cdy hon va thuong dugc st dung hon dé x4c dinh doc tinh virut
PRRS 14 theo d&i lwong virut nhiém trong dong méu (virut huyét) cta lon bi nhiém bénh.
Vi dy, viée cdy nhiém lon con bing cAc thé phan 1ap virut PRRS dugc phén loai dudi

dang c6 doc luc trung binh hodc cao tao ra mirc virut huyét cao xuit hién trong vong 3
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ngdy sau khi cdy nhiém virut va c6 thé kéo dai trong hon 28 ngay. Nguogc lai, viée st
dung liéu twong duong cta ching virut PRRS da giam ddc lyc (vacxin) duge tao ra tir
ching virut bdng cach cdy chuyén lién tiép trong té bao khi tao ra mirc virut huyét thap
hon dang ké trong khoang thoi gian twong tu (>28 ngay). Dic biét 13, virut huyét tao ra tir
sw nhiém virut PRRS khéong lién quan dén su phat trién cta lon va c6 lién quan téi mirc
d6 nghiém trong cia bénh 1am sang. Sy khong thém &n cling 1a mot diém dang cha y cia
bénh nhiém virut PRRS va anh hudng bat loi dén tdc do ting trong cla ching va hiéu
qué cua thtre an & lon con va lon 16n nhanh. Twong tw, sy nhiém thé phan 1ap virut PRRS
doc luc trung binh hodc cao lam gidm manh tdc do6 tiang trong ctia lon dang tudi 16n. Mt
khac, viéc cdy nhidm cho lon bing ching virut PRRS giam ddc lyc lam gidm rét it su
phat trién cta lon hoic khong anh huéng dén sy phat trién cta lon. Do d6, trong ltc virut
PRRS ¢6 ddc tinh @rc ché dang ké tdc do phat trién ciia lon con va tao ra virut huyét
manh, thi ching virut PRRS da dugc lam cho khong cé ddc tinh (da giam doc luc) bﬁng
cach cdy chuyén lién tiép trong méi truong nudi ciy té bao lai khong anh hudng dén su
phat trién cia lon con va tao ra virut huyét yéu hon twong dbi.

Vidu2

Phan lap virut PRRS

Vi du nay ching minh viéc phan ldp virut PRRS dot bién. Thé phan 1ap virut
PRRS 89-46448-40 bidu hién ty nhién muc doc tinh khong dang ké, gan gidng véi, néu
khong thip hon, mirc doc tinh da duge mo ta dbi véi ching virut PRRS d4 gidm doc luc
duoc tao ra bing cach cdy chuyén lién tiép in vitro. Mttc doc tinh ciia thé phén 1ap virut
PRRS 89-46448-40 duoc xac dinh bing cich danh gia cic thong sb di dugc st dung
truge day dé xac dinh doc tinh virut PRRS, bao gdbm mtic ting trong ctia lon bi nhiém
virut, cuong do va khoang thoi gian tdn tai cua virut huyét & lon bi nhiém virut, va bénh
hoc chung ctia phdi lon bi nhidm virut. Cac két qua thu dugc ddi vai cac phép do cua tit
ca cac thong sb nay hd tro két luan ring doc luc ciia ctia thé phan lap 89-46448-40 & lon
1a khong déng ké.

Dé xé4c dinh mirc doc luc duge biéu hién boi thé phan 1ap virut 89-46448- 40, cac
nhém lon 9-10 tudn tudi tir dan khong bi nhiém virut PRRS dugc céy nhiém hodc béng
thé phan 1ap 89-46448-40 hoic, dudi dang so sanh, bang thé phan 1ap virut “PRRS khong
dién hinh” ¢6 doc luc cao NADC-20. Nhém abi chiing bao gém lon duoc st dung chét

cdy nhidm gia. Trude khi cdy nhidm virut va & cac thoi diém 4, 7, 10 va 14 ngay sau khi

-30-



38919

céy nhiém, mau tinh mach duogc thu hoi tir tinh mach canh ctia mdi con lon va mre virut
huyét dugc xé4c dinh dinh lugng bang cach do lugng virut nhiém c6 mit trong tuyét thanh
ctia mdi dong vat. Thé trong dwoc ghi lai d6i vai tit ca cac con lon vao cac ngiy nghién
ctru 0, 7 va 14 va sy thay dbi trong luong tir ngay kich thich dugc tinh. Mitc d6 bénh hoc
chung ctia phéi lon duoc cho diém & thoi diém 14 ngay sau khi ciy nhi®m bang cach sir
dung cac phuong phép da biét. A

Dong té bao dai thuc bao phé nang lon ZMAC (Calzada-Nova et al., 2012), dugc
nudi ciy bang cach st dung binh nudi cdy mé dung tich 75cm? (Corning, Corning, NY)
trong moi trudng RPMI-1640 ciing v&i L-glutamin (Mediatec, Herndon, VA), duge bd
sung 10% huyét thanh bao thai bd (GIBCO®, Invitrogen, Grand Island, NY), 1mM natri
pyruvat (Mediatec) va 1x axit amin khong co ban (Mediatec), va gilt & 37°C trong khi
quyén 5% CO,. Do dai thuc bao phé nang lon la té bao vat chu tu nhién dbi véi virut nay,
té bao ZMAC hoan toan dugc chip nhén ddi véi virut PRRS kiéu dai. Do d6, dong té bao
nay dugc st dung dé thue hién chudn do virut PRRS tir mau 14m sang (huyét thanh) va dé
chuén bi gidng virut gbc dé cdy nhiém dong vat. Dong té bao ZMAC khong chira cic tac
nhén ngiu nhién bao gém bénh ti€u chay do virut & bo, circovirut lgn, mycoplasma, virut
PRRS, parvovirut lgn va adenovirut lon.

Thé phan lap virut “PRRS cép tinh” NADC-20 dugc cdy chuyén mét 1an trong té
bao ZMAC truc tiép tir huyét thanh ciia dong vét bi nhiém bénh dé tao ngudn virut gdc
dé cAy nhifm dong vat. NADC-20 thé hién 14 gy ra bénh ho hép dang ké & lon con v&i
diém sb ton thuong phdi toan phan nim trong khoang tir 30-45% ciing nhu gy virut
huyét dang ké c6 cudng do twong tu voi cudng dd quan sat duge ddi véi cac thé phan lap
virut PRRS c¢6 doc tinh khac. Chét céy nhiém ddi véi virut 89-46448-40 dugc diéu ché tir
1an cdy chuyén thir 7 trong t& bao ZMAC bt dau tir lo gbc chira virut 89-46448-40 dugc
diéu ché boi NVSL (89-46448-40 MA104/2). Virut trong lo nhan dugc tir NVSL 1a lan
ciy chuyén thr hai cta virut 89-46448-40 trong té bao MA-104 tir tidu ban cta truong
hop 89-46448. bé céy nhiém ddng vat, virut dugc pha lodng trong dung dich dém
phosphat (Mediatech) dugc bd sung 0,05% huyét thanh lgn méi sinh (chit pha lodng) dé
thu dugc hidu gid virut bing 10* TCIDsy/ml. Chit ciy nhidm gia chi chira chat pha lodng.
Hiéu gi4 ky vong cua virut nhidm trong cac chit ciy nhidm dugc didu ché tir ngudn virut
89-46448-40 hoic NADC-20 gbc dugc xac nhan sau nay bang cach chuin dd (TCIDs)
trong t& bao ZMAC.
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Viéc x4c dinh hiéu gia cua virut nhiém duoc thyc hién nhu sau. Mdi chét céy
nhidm virut dugc pha lodng lién tiép mubi lan dén @6 pha lodng cudi cing nim trong
khoang tir 10 dén 10°®, phu thudc vao dang miu, trong éng nghiém chia 0,9ml mai
truong RPMI-1640 (Mediatech) dugc bd sung 5% huyét thanh bao thai bo (Gibco). Phan
mau dai dién 0,1ml cia mdi miu da pha lodng @& thir nghiém duge chuyén mot cach
riéng r& vao céc 18 lip bdn trén dia nudi cdy md 96 16 va chira moi trudng 0,1ml c6 3-4 x
10* t& bao ZMAC/13. Sau 96 gid nudi cdy & 37°C trong mdi trudng 4m chira 5% CO,, té
bao trong mdi 18 dugc kiém tra sy c6 mit cua tac dung bénh hoc té bao béng cach st
dung kinh hién vi dao nguogc. Cac 18 dugc cho diém 1a duong dbi v6i virut nhiém khi
>90% t& bao thé hién sy chét tién dinh va/hoic phan giai. S8 TCIDs, mdi miu duge xac
dinh bang cach sir dung phwong phap ciia Reed va Muench. Viéc x4c dinh hiéu gia twong
ty ctia kha ning nhiém virut duge thuc hién trén mdi miu huyét thanh va méu dich stc |
rira phé quan-phé nang (BAL: bronchoalveolar lavage) duoc thu hdi tir cic con lon riéng
1& bi nhiém virut hodc khong.

Thé trong ctia mdi con lgn dugc do béng cach st dung can c6 man hinh hién s6.
Can duogc lam céan b%mg bf?mg cach st dung trong luong hic¢u chuén trude va sau mdi lan
sir dung. T4t ca céc con lon dugc cdn vao ngay thir nhit cta qué trinh nghién ctru (ngay
truge khi nhidm virut) va vao thoi diém 7 va 14 ngay sau d6. Muc ting thé trong dat
duoc & cac con lon riéng r& & thoi diém 7 va 14 ngay sau khi cdy nhiém dwgc tinh twong
d6i véi thé trong twong dbi ctia chiing vao ngay tiép xtic vdi virut. Két qua duoc thé hién
dudi dang muc thay dbi thé trong dugc didu chinh trung binh + sai sd chuén cua gia tri
trung binh (SEM: Standard Error of Mean) d6i v6i mdi nhém diéu tri.

Nhan dugc mau dich stc rira phé quan-phé nang (BAL). Mudi bdn ngay sau khi
kich thich virut, dong vét dugc giét mot cach nhan dao va phéi cua chung duogc léy ra
nguyén ven tir khoang nguc. Mau dich BAL nhén duoc tir mdi phdi bang cach ngam
chiét trong dung dich mudi dém phosphat Dulbecco vo khudn thuy giita phai ctia né
(Mediatech) v6i mot xy lanh nhya dung tich 20cc nbi vao bd dng ngam chiét (6ng
Butterfly 19 x 7/8 12”, Abbott Laboratories, Chicago, IL) ma kim ctia n6 bi cét ra. C)ng
duge dit vao phé quan din vao thiy gifta phai va ca dng va phé quan dwoc kep lai cling
v6i day dé tranh do ri. Sau d6, 10ml dung dich dém phosphat Dulbecco duge dy tir tir
vao thity phdi. Sau khi mat-xa nhe nhang thity phdi d& dugc truyén dich, dich dwoc lay

ra bing cach rit tir tir pittdng. Thong thudng, mot nira (5ml) dich ngdm chiét dwoc thu
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hdi mot cach d& dang. Sau d6, dich BAL dugc chuyén vao dng Falcon polypropylen hinh
nén dung tich 15cc v6 khudn (Becton Dickinson, Franklin Lakes, NJ) va giit & 4°C trong
hon 4 gid nita sau khi thu hdi. Sau d6, dich BAL dwoc 1am sach bang cach ly tdm & tdc
do 2000 vong/phut trong 10 phut, va dich tao ra dugc chia thanh céc phén mau dai dién
1ml trong 6ng nghiém Posi-Click 1,7ml vé khuin khéng chita ARNaza va ADNaza va
chit gay sbt, (Denville Scientific) va bao quan & -80°C cho téi khi kiém tra lwong tai
virut.

Viéc cho diém céc tén thuong phdi chung dugc thue hién nhu sau. Mudi bén ngay
sau khi céy nhiém tit ca céac dong vét dugc giét mot cach nhan dao. Phdi cua ching duoc
14y ra tir khoang nguc va mirc do tén thuong chung trong co quan nay dugc danh gia dwa
trén hé thng cho diém dwoc mo ta boi Halbur va cac ddng tac gia (1995). Ngin gon thi
mdi thity phdi duoc gan mot sb lwong nhit dinh cac diém dé phan anh phan trim thé tich
gin dung ciia toan bd phdi thé hién bai thuy d6. Vi du, mudi diém (nim diém & mit lung
va nam diém & mat bung) duge gan cho thuy trude phai, thuy gitta phai, phan trude cia
thily trude trai va phin dudi cta thity trude trai. Thuy phu dugc phan bd 5 diém va 27,5
diém (15 d6i v6i mat lung va 12,5 d6i véi mat bung) dugc dua ra cho mdi thity dudi phai
va trai dé dat duoc tong cong 100 diém. Dya trén viéc thir nghiém d6i véi mdi thiy vé su
c6 mit cta céc tén thuong phdi vi mo, mirc do viém phdi & mdi thiy duge danh gia va
phan trim thoi gian cac diém ¢ thily dd dwgc 4n dinh tuong Ung, tao ra gia tri ma khi
duoc léy téng v6i céac gid tri duge xac dinh dbi voi tht ca cac thuy phéi khéc tao ra diém
sd chi thi phan tram toan phan ciia toan bd phdi bi nhim bénh viém phdi 13 rét.

Lon c6 nodi gidng hdn tap (Yorkshire x Landrace x Duroc) tir trang trai khong
mang PRRS dugc chi dinh phan ngiu nhién vao cac ngin cach ly (3-4 lon/ngin) & hai
day riéng biét (8 ngidn/day) c6 su xtr ly khong khi riéng bi¢t & BO phén an toan sinh hoc
cta tai Pai hoc Illinois (Urbana, IL). Ddng vat dugc cung cép ché d6 an pha II danh cho
lon 1am tir ngd khéng chira thudc (University of Illinois Feed Mill, Champaign, IL). Lon
duge nhét theo céc quy trinh mirc y-sinh, duy tri chu ky 12 gid sang/tdi, va dugc tiy ¥ sir
dung nudc va thic an. O thoi diém 9-10 tudn tudi, dong vat duoc gy nhidm qua duong
trong miii va trong co bing 2ml (1ml mdi dudng véi 10* TCIDse/ml) bdi mot trong sb hai
virut (89-46448-40 hoic NADC-20) hoic bing chit ciy nhiém gia (chi chira chét pha
lodng). S 1ay nhiém chéo cta lgn trong qué trinh nghién ctru dwgc tranh bang cach giy

nhiém tit ca cac dong vat trong mot ngin bang cing mdt loai thé phan 1ap virut bing
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cach chi c¢6 lon bi cy nhifm bing mot dang thé phan 1ap virut trong mdi day. Pong vat
dugc cdy nhifm gia dugc giit trong cac ngin & cling moét ddy nhu ddy nhdt céc con lon bi
nhiém virut nhung khac biét v& miat dia 1y. Cac quy trinh y-sinh nghiém ngit dugc tiép
theo 1a gift lon dugc ciy nhiém gia khong c6 virut PRRS va tranh iy nhiém chéo gifta
céc day. Pong vét duge theo doi hing ngay vé su thay ddi sic sdng va cac ddu hiéu suy
ho hip dbi voi mbi khoang thoi gian bét dau tir ngay tiép xtc véi virut va kéo dai sudt 14
ngdy tiép theo. MAu mau dwoc thu hdi tir tinh mach canh bang cach st dung 6ng nghiém
luu trit mau MONOJECT™ khong chtra chdt phu gia (Tyco Healthcare Nhom,
Mansfield, MA) truéc khi va tai cac thoi diém 4, 7, 10 va 14 ngay sau khi cay nhiém.
Huyét thanh duoc tach ra tir mau dong bang cach ly tam, thu hdi va bao quan dong lanh &
-80°C trong cac phin miu dai dién nhé trong éng nghiém vi ly tim 1,5ml v khuén cho
t61 khi thr nghiém. Mc virut huyét 0 lon duogc xac dinh béng cach do lugng virut nhiém
trong mau huyét thanh da chudn bj trong té bao ZMAC nhu d3 mo ta trén day. Viéc quan
sat 1am sang va phan tich mAu huyét thanh x4c nhan ring khéng xay ra lay nhiém chéo
ctia cac thé phén 14p virut PRRS gitta cac day nhiém bénh va khong xay ra su nhiém virut
PRRS ¢ lon dbi ching dugce céy nhiém gia. Thé trong cua mdi con lon duge xac dinh
ngay trude khi nhidm virut va vao cac thoi diém 7 va 14 ngay sau d6. Mudi bén ngiy sau
khi tiép xUc véi virut, tht ca cac dong vat dugc giét mot cach nhan dao va phéi cua ching
duoc 14y ra tir khoang nguc va cho diém bénh hoc chung nhu d3 mo6 lté trén day.

Céc phan tich théng ké duge thuc hién nhu da md ta. Quy trinh mé hinh tuyén tinh
tbng quat Univariate (General Linear Model Univariate) va thir nghiém Fisher’s LSD
dugc 4p dung dé danh gid cac khac bi¢t gifta cdc nhom vé mtrc virut huyét (logj,
TCIDsy/ml) va diém sb bénh hoc phdi chung, phép phén tich ciing duge chuyén ddi logy.
Thir nghiém Dunnett’s t-test (2-phia) duge sir dung dé so sanh ty 1é thay ddi trong luong
cta lon tir thoi diém tiép xuc virut dén thoi didm 7 va 14 ngay sau d6 v6i théng sb twong
tu dugc do trong nhom tham chiéu (ching ngira gia). Phép phan tich théng ké dwgc thuc
hién bang céch st dung phdn mém SAS® (Cary, NC). Gia tri P <0,01 duoc cho 1a déng
ké v& mit thong ké.

Két qua

Téc dong cua virut PRRS 89-46448-40 hodic NADC-20 lén su tdng trong cia lon
bi nhiém bénh. Lon dang tubi 16n dugc gdy nhiém boi thé phan lap virut PRRS 89-
46448-40 (n=6) hoic NADC-20 (n=10) hoic dwgc gdy nhiém gia (n=10) va phéan trim
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ting thé trong ctia mdi dong vt riéng ré & thoi diém 7 va 14 ngay sau d6 dugce xac dinh
va l4y trung binh d6i vdi cac thanh vién ctia mdi nhém. (Fig.1). 7 ngdy sau khi nhiém
virut, nhém dbi chimg duge xir Iy gia thé hién mic ting trong trung binh bang 24,8+1%
trong lac d6 thay dbi nay 1a 18,6+2,2% d6i v6i nhém duge cly nhidm bang virut 89-
46448-40. Muc ting trudng trung binh daf duoc & lon duge gdy nhiém virut 89-46448-40
13 % muc ting trudng trung binh cla dong vat ddi chimg va gid tri trung binh ctia mirc
ting trong lugng cia hai nhom nay khong khéc biét vé& mit théng ké (p > 0,09). Nguoc
lai, trong cing mdt khoang thoi gian, nhom dugc céy nhiém virut NADC-20 dat duoc
muc tdng trong trung binh trong lwong chi béng 6,4+2,4%, khac biét vé& mat théng ké(p<
0,001) v&i murc ting 16n hon gin 4 14n twong Gmg dat dugc bdi dong vat dugc xit 1y gia.
Ciing nhu vay, sau khoang thoi gian 14 ngay sau cay nhiém virut, khéng c6 su khac biét
vé mit théng ké (p > 0,2) gitta mirc ting trong trung binh 45+2,5% va 52+1,6% & lon
duoc ciy nhiém virut 89- 46448-40 va lon dugc ching ngira gia, ma trong trudong hop
ndy dat dugc muc ting trong bf?lng 45+2,5% va 52+1,6%, tuong tng. Mot l4n nita, su
phat trién cta nhom duge ciy nhiém bing virut NADC-20 bi suy giam déng ké so sanh
v6i su phat trién ciia dong vat d6i chig (p <0,001) do nhém dugc cy nhiém bang virut
NADC-20 chi dat dugc muc ting trong trung binh 26,5+3,6%.

Virut huyét va luong tai virut & phdi ctia lon bi nhidm thé phan lap virut PRRS 89-
46448-40 hoac NADC-20 duoc xac dinh. Khi dugce léy mau ngay trude khi céy nhiém,
virut nhiém khong dugc phét hién trong huyét thanh ctia dong vét bat ky, xac nhén trang
thai khéng mang virut PRRS ctia ching (Fig.2). Ciing nhu vay, d6i voi nhom duge cdy
nhiém gia, virut c¢6 thé ton tai va phét trién doc lap khong dugce phat hién trong bét ky
mAu nao duoc 1iy sau khi ciy nhiém virut cac dong vat khéc, xéac nhan ring khong xay ra
sy nhidm v6 tinh ciia nhém ddi ching. 44nge‘1y sau khi cAy nhidm tat ca cac dong vat bi
nhidm hodc bing virut NADC-20 hodc virut 89-46448-40 c6 virut huyét. Tuy nhién,
nhém lon bi nhidm 89-46448-40 thé hién muc virut huyét thap dang ké (p < 0,001), véi
gié tri trung binh ciia nhém béng 10208 TCIDsy/ml, so véi nhém NADC- 20 thé hién
gid tri trung binh cda nhém bé”mg 104 %12 TCIDsy/ml. Mirc virut huyét dat gid tri cao
nhét trong c4 hai nhém & thoi didm 7 ngay sau khi nhiém huyét thanh ctia lon bi nhiém
virut NADC-20 thé hién mirc virut huyét trung binh 104927 TCIDse/ml, cao hon trén 30
14n gia tri 10*™%!"* TCIDso/ml duoc phat hién trong huyét thanh cta lon bj nhiém virut
89-46448-40 (p<0,001). O thoi diém 10 ngdy sau nhidm, cudng do ciia virut huyét bat
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dAu giam trong ca hai nhom, nhung ciing nhu vy & tc d6 nhanh hon & lon bi nhiém thé
phan 14p 89-46448-40 nhu duoc chi ra béi ndng d6 trung binh thip hon trén 70 14n cia
virut trong huyét thanh cia nhém duoc cdy nhidm virut 89-46448-40 (10>"04
TCIDs¢/ml) so véi mire virut huyét dugc phat hién trong nhom dugce céy nhiém thé phéan
1ap NADC-20 (10****! TCIDs¢/ml; p < 0,001). 4 ngdy sau, muc virut huyét trung binh
duoc phét hién dbi v6i hai nhom van duy tri sy khac biét vé miat thdng ké (p < 0,005).
Tuy nhién tai thoi diém nay chi 50% dong vét nhiém virut 89-46448-40 c6 virut huyét,
trong lac d6 90% dong vét cdy nhifm bing virut NADC-20 van c6 virut huyét. Tai thoi
diém bi giét (14 ngay xau khi tiép xtic véi virut) virut nhidm dugc phét hién trong phédi
ctia 90% lon tiép xtc voi virut NADC-20 véi gia tri trung binh hinh hoc nhém tao ra
bing 10°° TCIDsy/ml. Nguoc lai, gid tri ndy chi bang 10" TCIDsy/ml dbi v6i nhém cdy
nhiém bang virut 89-46448-40 v&i chi mot nira cac thanh vién ctia né ¢6 virut nhidm phat
hién duoc trong phdi ctia ching.

O thoi diém 14 ngay sau khi cdy nhi®m virut bing virut PRRS 89-46448- 40 hoic
NADC-20, phéi ctia tit ca dong vat trong nghién ctru dugce cho diém tén thuong chung
dé dinh lugng mtrc do cua bénh viém phéi. Mot céach riéng ré€, tAt ca cac con lon trong
nhém duge ciy nhidm gia hoic cdy nhiém virut 89- 46448-40- dwoc danh gia bing diém
s6 tén thuong phdi chung <25%. Nguoc lai, 6 trong sd 10 thanh vién cia nhém bi nhiém
virut NADC-20 dugc thdm dinh 14 ¢6 diém sé tdn thuong phdi chung >25%, bao gdm
hai con lgn c¢6 diém s6 >75%. Nhu ky vong, dong vét trong nhém dbi chimg duoc ciy
nhiém gia hau hét c6 phdi binh thudong véi didm sb riéng nim trong khoang tir 0 dén 15%
duoc 14y trung binh véi diém sb trung binh nhém 3,5+2% (Fig.3). Gi4 tri trung binh ting
dén 12,3+3,3% khi nhém duoc cdy nhidm virut 89-46448-40 duoc tinh. Mot cach riéng
1&, phdi cta ching dwoc cho diém tir muc thip bing 0,7 dén muc cao bang 24%. Cac
diém sd riéng r& ndy ciing cao hon nhiéu khi danh gia phdi ciia lon dwoc cdy nhidm virut
NADC-20. G day, cac diém s ton thuong phdi chung nim trong khoang tir 7 dén 78%,
tao ra diém sd trung binh nhém 36,5+7.7%. Do diém sd duwgc dua ra voi cac con lon
riéng r& trong mdi nhém didu tri khac nhau trén 10 14n, sb lidu dugc chuyén thanh gié tri
log10 dé phan tich théng ké. Sau khi 1am nhw vay, x4c dinh duoc ring khong c6 su khéc
bi¢t thong ké gifta diém sb tn thuong phdi chung trung binh ctia nhém duge didu tri gia
va nhém duoc cdy nhidm virut 89-48448-40. Tuy nhién, sy khac biét thdng ké (p <

0,001) dugc quan sat khi so sanh nay dugc ap dung cho nhém dugc xir 1y gia va nhém
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duoc cdy nhiém virut NADC-20.

S liéu trong vi du nay chimg minh rang thé phan 1ap virut PRRS 89- 46448-40
biéu hién tu nhién mic ddc tinh khong dang ké. Vi du, lon ciy nhidm bing thé phan lap
89-46448-40 duy tri tbc do phat trién bing téc d phat trién dat duge & dan dugc xir Iy
gia. Hon nita, virut huyét tao ra tir viéc ciy nhiém lon bang thé phan 1ap virut 89-46448-
40 ¢6 cudng do thdp hon dang k& so v6i virut huyét quan sat duge & dan nhan thé phan
1ap virut PRRS NADC-20 c6 ddc tinh. Ngoai ra, mirc virut huyét va su ¢6 mit cua virut &
phéi sau khi gdy nhidm lon con bang thé phéan 1ap virut 89-46448-40 c6 thoi gian ngin
hon nhitng gi duoc bao céo ddi véi dong vat ciing tudi sau khi nhiém ching virut PRRS
kiéu dai hodc da giam doc luc. Cubi ciing, mirc d6 ctia bénh viém phdi nhu duge chi ra
boi diém sb tén thuong phdi chung trung binh khong khéc biét théng ké khi xem xét
nhém duge gy nhidm gia va nhom dugc cdy nhidm virut 89-46448-40. Két luan 1, mirc
doc tinh khong dang ké duoc biéu hién ty nhién boi thé phan 1ap virut PRRS 89-46448-
40 14 hoi gidng néu khong thip hon nhing gi quan sat dugc vé6i ching virut PRRS da
giam doc luc dugc tao ra béng cach céy chuyén lién tiép in vitro.

Vidu 3

Su khéc biét v& hé gen va sinh hoc gifta chiing virut 89-46448-40 bd me va chiing
virut PRRS G16X, 794A61 va 111698

Vi du nay chimg minh ring ngudn du trit gbc ban dau ciia thé phéan lap virut PRRS
89-46448-40 dugc chu thanh bsi hdn hop riéng biét bao gdm cac virut c6 lién quan vé
mit di truyén. Ba ching virut PRRS duoc tao ra va tinh ché dén ddng nhat tir ngudn
virut 89-46448-40 gbc bang cach sir dung phép phan tich vét taﬁ chuin (794A61 va
G16X) hodc phép pha lodng diém cudi (111698). Hé gen ciia cac ching virut 794A61,
111698 va G16X da tinh ché khéc biét v6i quan thé virut c6 mit trong ngudn virut 89-
46448-40 gbc ban diu bsi mot sd dot bién diém nucleotit khong ddng nghia va dong
nghia. Dot bién diém nucleotit déng nghia tao ra 2, 3 hodc 5 thay dbi axit amin, tuong
ng, phan bd trong céc protein virut cdu trac va khong cu trGc cia ching virut
794A61, G16X va 111698, ma khong dugc cho 1a dugce thé hién trong hé gen da dich ma
cua nguén virut 89-46448-40 bd me géc. Céc protein virut cé su thay dbi trinh tu axit
amin dy béo phéan biét ba ching tao ra tir virut trong ngudn 89-46448-40 bd me gdc bao
gdm protein khong ciu tric (Nsp)2, protein ciu tric E va glycoprotein (GP)3 va GP4.
Xem céc Fig.4A-4D. Ching virut 794A61, G16X va 111698 ciing khac biét vé mit sinh
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hoc v6i thé phén lap virut 89-46448-40 bb me, nhu thé hién boi kha ning ciia chiing kich
thich dép ung interferon alpha dang ké boi dai thuc bao phé nang lon. Ngoai ra, khong
gidng thé phan lap virut 89-46448-40, ching G16X khong rc ché su san sinh interferon
alpha boi dai thuc bao phé nang lgn, nhung phin nao thic ddy su téng hop interferon
alpha dap Gng véi su kich thich ching bang poly(I:C).

Bang 1. Céc axit amin trong ching virut PRRS 794A61, 111698 va G16X lién quan dén
virut 89-46448-40 t6 tién |

Chung virut | Vi tri \}2‘1 su thay ddi axit arhin mai du bao trong ching Téng s luong
PRRS virut PRRS tuong tng axit amin khac
biét tir
INSP2 E GP3 GP4 89-46448-40
794A61 495 (Leu) - 94 (Val) - 2
338 (His) 94 (Val)
111698 - 32 (Ser) 5
495 (Leu) 213 (Phe)
31 (Val) ‘
Gl16X - 1 94 (Val) - 3
60 (Ala)

Nhu dugc thé hién trong Bang 1, virut ¢6 mot hodc nhiéu dot bién vé protein bao
gém NSP2, E, GP3, va/hodc GP4, bao gém mot hoac nhiéu dot bién sau: dbi voi NSP2 1a
495 Leu va 338 His; ddi voi E 12 31 Val va 60 Ala; dbi véi GP3 13 94 Val va 213 Phe;
dbi voi GP4 1a 32 Ser.

Céc 16p don phén tir cia dong té bao khi, MARC-145, duoc chuén bi trong binh
nudi ciy mé dung tich 7 Scm? chira MEM day di bao gdm mdi trudng co ban t6i thidu
Eagle (MEM) ¢6 d6 pH dugc didu chinh dén gia tri 7,2 va dugc bd sung 5% huyét thanh
bao thai bo, 0,15% natri bicacbonat va khang sinh. Binh chira té bao. MARC-145 va 10ml
mbi truong nudi cdy duoc u & 37°C trong khi quyén chira 5% CO,. Dong té bao dai thuc
bao phé nang lon ZMAC (soos ATCC PTA-8764), dugc nudi cdy bang cach sir dung
binh nudi cdy md 7 Scm? ¢6 d bam dinh cuc thip (Corning) trong moi trudng RPMI-
1640 chtra L- glutamin (Mediatec, Herndon, VA, USA), dugc bd sung 10% huyét thanh
bao thai bd (GIBCO®, Invitrogen, Grand Island, NY, USA), ImM natri pyruvat
(Mediatec) va 1x axit amin khong co ban (Mediatec), va giit & 37°C trong khi quyén 5%
CO,. Dong té bao ZMAC khdng chira cac tdc nhan ngiu nhién bao gbm bénh tidu chay
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do virut & bo, circovirut & lon, mycoplasma, virut PRRS, parvovirut & lgn va adenovirut
o lon.

Toan bd céac thé phan 14p virut PRRS duoge sir dung trong nghién cru nay duge lan
truyén trong cac 16p don phan tir té bao MARC-145 nhu dugc md ta béi Kim va cac
ddng tac gia (1993). V6i muc dich nay, cac 16p don phan tir nhip dong cia té bao
MARC-145 duge ciy nhifm bing 1ml huyén phi virut va @ trong 1 gio & 37°C dé cho
phép hép thu virut. Sau d6, chit ciy nhidm virut dugc loai bd, va 10ml MEM day du sach
dugc thém vao. Sau d6, mdi trudng nudi cdy duge 0 & 37°C trong khi quyén chira 5%
CO, cho t6i khi quan sat dugc tac dung bénh hoc té bao (4 ngay). Khi >75% té bao trong
16p don phén tu thé hién tac dung bénh hoc té bao, hon hop trong binh dugc thu hdi va
duoc tinh ché hoic chia thanh vai ph.:?m mau dai dién 1-2ml trong lo thity tinh ho#c nhya
v0 khuén va bao quéan & -80°C cho t6i khi can ding. Viéc tinh ché virut dé st dung trong
thir nghiém sinh hoc bét diu bing mdi truong nudi ciy té bao dau tién dugc lam sach
bing cach ly tAm & tdc do 2000 vong/phat va 4°C trong 10 phat. Sau d6, phan ndi lén
trén dugc phén 16p bao phu phan trén ctia 3ml dung dich &&m TE (10mM Tris, pH=8,0,
1mM EDTA) chita 15% sucroza trong dng nghiém quay SW28 (Beckman, Palo Alto,
CA). Sau d6, 6ng nghiém duoc ly tdm & 20000 vong/phut va 4°C trong 3 gio. sau do, hat
chtra virut dugc tao huyén phu lai trong 1ml dung dich dém TE, cho di qua bd loc xylanh
0,2uM (Nalgene, Rochester, NY) va bdo quan dudi dang céc phan miu dai dién & - 80°C
cho t6i khi cén sir dung.

Ngudn gbc ciia virut duge sir dung trong nghién ctru nay dugc mo ta trén day. Céc
virut ¢6 hé gen duge sit dung dé phan tich trinh tw nucleotit 13: thé phan 1ap 89-46448-40
gbc duge cung cip boi NVSL tir phong thi nghiém VDL cta Dai hoc Illinois (89-46448-
40 MA104/2); 1an cdy chuyén thtr nhit cia vét tan 6 1an cia “ngudn 794 gbc” 1a lan ciy
chuyén tht hai cia 89-46448-40 MA104/2 trong té bao MARC-145 & Dai hoc Illinois
(794A61 P1); 1an cdy chuyén dich pha loang diém cudi (MOI=0,001) cta ngudn “794”
gbc trong t& bao MARC-145 (111698); va lan cay chuyén thtr hai cta vét tan dugc tao ra
tir hai chu ky tinh ché vét tan cta virut thu dugc trong qua trinh cdy chuyén tiép theo dau
tién ciia ngudn “794” gbe & MOI cao (MOI = 1,0) trong té bao MARC- 145 (G16X P2).
Ché phim virut dugc st dung dé d4anh gia tic dong cta virut PRRS 1én sy san sinh
interferon alpha boi dai thuc bao phé nang lon 1a: i) 14n cdy chuyén thir ba ctia 89-46448-
40 MA104/2 trong té bao MARC-145 (89- 46448-40 P3); ii) 1an ciy chuyén thit ba cta
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vét tan cubi cing 794A61 trong t& bao MARC-145 (794A61 P3); iii) 1an cdy chuyén tht
ba cta virut 111698 trong t& bao MARC-145 (111698 P3); iv) 1an cdy chuyén tha nim
ctia vét tan cudi cing G16X trong té bao MARC-145 (G16X P5); v) 1an cdy chuyén thit
hai ciia ché phim virut NADC-20 kiéu dai, ma dugc cdy chuyén ban dau truc tiép tir
huyét thanh cia lon bi nhidm vao té bao ZMAC, va mdt lan trong t€ bao MARC-145
(NADC-20 P2), va, vi) 1an cdy chuyén thtt ba ctia virut FL-12 bt d4u bing ché phim
virut dugc tao ra bing cach chuyén nhidm t& bao ZMAC bang dong vo tinh nhiém cua
virut ndy va sau d6 cdy chuyén hai lan trong té bao MARC-145 (FL-12 P3).

Viéc x4c dinh hiéu gid cta virut nhiém dugc thyc hién nhu sau. Ché phém virut
dugc pha lodng lién tiép mudi 1an trong 6ng nghiém chtra 0,9ml MEM diy du. Phan miu
dai dién 0,1ml cia mdi mAu da pha lodng dé thir nghiém duoc chuyén mét cach riéng r&
vao c4c 16 13p bdn trén dia nudi cly md 96 16 va chira 0,1ml méi trudng phu 1én 16p don
phan tr gin nhu nhap dong ctia té bao MARC-145. Sau khi 5 ngay nudi cdy & 37°C trong
moi truong Am chita 5% CO,, té bao trong mbi 16 dwgc kiém tra sy c6 mit cla tac dung
bénh hoc té bao bﬁng cach st dung kinh hién vi dao ngugce. Cac 16 duge cho diém 1a
duong dbi v6i nhidm virut khi >90% té bao thé hién su chét té bao tién dinh va/hodc phéan
gidi. $6 TCIDs, mbi mau dugc xac dinh bing cach sit dung phuong phap cua Reed va
Muench.

Dé phan 14p ARN hé gen ctia virut PRRS, ARN dugc chiét ra tir mau cta gidng
virut PRRS 89-46448-40 gbc MA104/2, G16X P2, 794A61 P1, va 111698 (md ta trén
day) bang cach st dung bd minikit QlAamp viral RNA (Qiagen, Chatsworth, CA) theo
huéng din cia nha san xudt nhu duoc mé ta dudi day. 140pul mdi mau duge két hop véi
560pul dung dich d¢m AVL chta 5,6ul ARN mang trong bng nghiém Eppendorf 1,5ml,
rung bing sung trong 15 gidy, va dugc U & nhiét d6 mdi trudong xung quanh trong 10
phut. 560pul 100% etanol dugc cho vao m6i dng nghiém va hdn hop vdugc rung bang sung
trong 15 gidy va ly tm & 6000 x g trong 10 gidy. 630ul mdi hdn hgp duge cho 1én phia
trén bé mit cua cdt quay QlAamp Mini va ly tim & 8000 x g trong 1 phut. Dich rira giai
duge bo di va quy trinh nay duoc lip lai dbi v6i phan con lai ciia mdi hdn hop. Sau do,
mdi ¢t duge ria 1an lugt bing 500pul dung dich d&&m AW1 (8000 x g trong 1 phut), va
500ul dung dich dém AW?2 (20000 x g trong 3 phut). Sau dd, cot kho duge ly tim &
20000 x g trong 1 phut trudc khi 60l dung dich d¢m AVE dugc cho 1én mdi cot. Sau 1

phit 4 ¢ nhiét ¢ méi trudng xung quanh, ARN duoc rira giai vao 6ng nghiém Eppendorf
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1,5ml trong qua trinh ly tdm 1 phat & 6000 x g. ARN d3 rira giai dugc bao quan ¢ -80°C
cho t6i khi can st dyung.

Viéc khuéch dai phién ma nguwoc (RT: Reverse Transcription) va phan trng chudi
polymeraza (PCR: Polymerase Chain Reaction) cia ARN hé gen virut PRRS dugc thuc
hién nhu sau. ARN cua virut PRRS 89-46448-40 MA104/2 va 794A61 P1 duoc phién ma
nguoc voi sy ¢6 mit ctia S0uM hexame ngau nhién (Invitrogen, Carlsbad, CA), 50mM
Tris (pH=8,3), 75mM KCI, 3mM MgCl,, 10mM DTT, 0,5mM mdi chit dATP, dCTP,
dGTP, va dTTP va 25 don vi transcriptaza nguoc cia virut bénh bach cau chudt nhit
(Promega, Madison, WI)/ul hdn hgp phan tng. Hon hop phan ting nay duoc st dung dé
RT hé gen cta virut PRRS G16X P2 va 111698 la tuong tu ngoai tr& 12 doan mdi hexame
ngdu nhién dugc thay  thé Béng 0,5uM doan mdi RT REV
(CAACTGCAGAGCTCATATGCAT) (SEQ ID NO: 30) hoic doan méi khac c6 trinh
tu bd tro voi ARN hé gen cla virut. Sau khi 1am bién tinh ARN va doan mdi trong 6ng
nghiém Eppendorf 0,5ml hoic éng nghiém PCR 0,2ml & 70°C trong 10 phuat va lam lanh
& 4°C trong 2 phut, cac thanh phan khac dugc thém vao. Toan bd hdn hop duogc trai qua
mot chu ky dai 10 phut & 25°C, mot chu ky dai 50 phat ¢ 45°C, va mot chu ky dai 15
phit & 70°C (doan mdi hexame ngiu nhién) hodc mot chu ky dai 60 phut & 42°C va mot
chu ky dai 15 phut & 70°C. cADN tao ra dugc bao quan & -80°C cho t6i khi can sir dung.

Khuéch dai PCR ciia cADN ctia PRRSV dé thu duge don vi siéu sao chép dé xéac
dinh trinh tu nucleotit dugc thyc hién trong 12,5 hodc 25ul hdn hgp phan tng. Céc ché
phdm ctia ching 13 giéng nhau va chira 1ul cADN (duge didu ché nhu d3 mo ta trén day)
va 0,25 don vi polymeraza ADN d¢ tin cdy cao IPROOF™ (Bio-Rad Laboratories,
Hercules, CA) mdi 12,5ul hdn hgp phan tng, 1 x dung dich dém IPROOF™ HF, va
0,2mM mdi chit dATP, dCTP, dGTP, va dTTP. Hdn hop phan Gng PCR trong éng
nghiém PCR 0,2ml dugc gilt & 70°C trong may luin nhiét hodc & 4°C trén da trude khi
thém doan moi xudi va dao nguoc diac hi€u virut PRRS tdi néng do cubi cung bﬁng
0,45mM. Trong trudng hop sau, sau d6 mau duge chuyén ngay vao may luan nhiét da gia
nhiét so by dén 70°C. D& khuéch dai, mAu duoc trdi qua mot chu ky bién tinh & 98°C
trong 30 gidy, ba muoi bay chu ky bién tinh & 98°C trong 10 gidy, 0 doan mdi ¢ nhiét do
nim trong khoang tir 56°C dén 58°C trong 30 gidy, va kéo dai sin phdm & 72°C trong 1-
3 phat, va mot chu ky dai 5 phat ¢ 72°C. Cac don vi siéu sao chép tao ra duoc bao quan &

-20°C cho t6i khi dién di trong 0,7% gel agaroza. Cac dai nhudm etidium bromua dai
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dién don vi siéu sao chép c6 kich thude doan trudc duge quan sat bang cach sir dung anh
sdng cuc tim ¢6 budc song dai (366nm), cét, tinh ché bing cach st dung bd kit thu hdi
Zymoclean Gel DNA (ZYMO Research, Orange, CA) va rira giai mdi mau tir cot Zymo-
Spin I trong 10pl H,O khong chira ARNza.

Trong qua trinh chudn bi dé phén tich trinh tu nucleotit, 2,8u] phin miu dai dién
ctia mdi don vi siéu sao chép da tinh ché dugc két hop véi 5,2ul 12,5% glyxerol, 2,0ul
5X dung dich dém xéc dinh trinh ty (400mM Tris, pH=9,0, 10mM MgCl,), va 1,0pl chét
két thic BIGDYE® v3.0 hosc v3.1 Cycle Sequencing RR-24 (Applied Biosystems,
Austin, TX) trong éng nghiém PCR 0,2ml va giit & 4°C. Khi bd sung doan mbi xac dinh
trinh ty riéng & dén ndéng d6 cudi cing 1,5mM, mdi éng nghiém duge chuyén vao may
luan nhiét da gia nhiét so bd dén 70°C. Sau d6, hdn hop phan tng trai qua mot chu ky dai
1 phat & 95°C va 35 chu ky dai 15 gidy & 95°C, 5 gidy & 50°C, va 4 phut ¢ 60°C. Phan
g hoan thanh dugc xtr 1y bdi Pai hoc Illinois & khoa x4c dinh trinh tu ADN nhéan
Urbana-Champaign (UTUC) (Core DNA Sequencing Facility), va sic ky dd tao ra dugc
kiém tra bing mét thudong va chinh sira bai chwong trinh SeqEd (Applied Biosystems).

Pé danh gia dap ung interferon alpha cua dai thuc bao phé nang lon véi virut

PRRS, giéng nudi cdy dong 6 bao dai thuc bao phé nang lon ZMAC (2,5 x 10° & bao
mdi éng) dugc didu ché vao bng nghiém polystyren day tron 12x75mm (BD
Falcon, Bedford, MA) chta 0,5ml RPMI-1640 cung véi L- glutamin va HEPES
(Mediatec, Herndon, VA) va dugc bd sung 10% huyét thanh bao thai bo (GIBCO®,
Invitrogen, Grand Island, NY), ImM natri pyruvat (Mediatec) va 1x axit amin khong
co ban (Mediatech). M3i gibng nudi cdy duoc trén véi 0,1ml moi trudng hodc khong
chira (xtr Iy gia) hodc chira mot trong s cac ching virut PRRS sau:-89-46448-40, G16X,
111698, 794A61, FL- 12, hoac NADC-20, & néng d6 xac dinh dé tao ra dd boi nhidm
(MOI) ndm trong khoang tir 0,04 dén 5. Gibng nudi ciy dugc dat & 37°C trong khi quyén
5% CO,, thu hdi sau 8 gid, va ly tim trong 10 phut & 4°C va tde d6 2000 vong/phit. Moi
truong ndi 1én trén khong chtra té bao tao ra dugc thu hdi va kiém tra sy c6 mit cua
interferon alpha bang cach sir dung thir nghiém ELISA dic higu.

Pé danh gia tac dong cua virut PRRS 1én dap tmg interferon alpha ciia dai thuc
bao ddi véi axit polyinosinic:polyxytidylic [poly(I:C)], cdc gidng nudi cy riéng ré chira
2,5 x 10° té bao ZMAC trong éng nghiém d4y tron chira 0,5ml méi truong RPMI-1640

da bd sung dugc tron vai moi trudng hodc khdng chira (xir Iy gid) hodc chira mot trong s6
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cac ching virut PRRS sau: 89-46448-40, G16X, 111698, 794A61, FL-12, hodc NADC-
20, & ndng do x4ac dinh dé tao ra MOI bang 5. Sau 2 giv i & 37°C trong khi quyén 5%
CO,, moi trudng nudi cdy duge tiép xtc véi 10pg/ml poly(I:C) (Amersham Pharmacia
Biotech, Inc. Piscataway, NJ) va cho tr¢ lai nhiét 36 37°C va moi trudong khi quyén 5%
CO,. Sau 8 gidr nita, gibng nudi ciy duge thu hdi va ly tAm trong 10 phut & 4°C va téc do
2000 vong/phut. Moi trudng ndi 1én trén khong chira té bao tao ra duge thu hdi va kiém
tra su c6 mdt cua interferon alpha béng cach st dung thir nghi€ém ELISA ddc hicu.

Két qua dugc thé hién du6i dang phan trim lwong IFN alpha dugc phat hién trong
gidng nubi cdy té bao ZMAC kich thich chi bing poly(I:C), dugc dit gia tri 100%.
Luong IFN alpha dugc phét hién trong phan ndi 1én trén cia giéng nudi cdy té bao
ZMAC duge xir 1y bang poly(I:C) & ndng d6 té bao nay nim trong khoang tir 11 dén
35ng/ml. Sb liéu duogc thé hién trén Fig.6 thé hién gia tri trung binh (:SEM) cuia it nhét
ba thtr nghiém doc lap.

Viéc dinh lugng interferon alpha cua lon bé‘mg cach st dung thir nghiém ELISA
dic hidu duoc thuc hién nhu sau. Cac 13 riéng ré& ctia dia Nunc Immulon II 96 15 (Thermo
Fisher Scientific, Inc., Rockford, IL, USA) dugc phu trong 16 gio & 4°C béng 50ul
Spg/ml interferon alpha khang Ign mAb F17 (PBL InterferonSource, Piscataway, NJ,
USA) trong 0,1M dung dich dém cacbonat (pH=9,6), rtra 3 14n bing PBS chira 0,05%
Tween 20 (PBS-T), va sau d6 0 v6i 200ul dung dich phong bé sita (BioFix, Owings
Mills, MD, USA) trong 1 gid & 25°C. Sau ba 14n rira bang PBS-T, 501 phan ni 1én trén
ciia gidng nudi cdy té& bao hodc chuin interferon alpha tai tb hop cua lon (PBL
InterferonSource) d pha lodng trong moi trudng RPMI hoan chinh dugc thém vao céc 16
lap hai va dé trong 1,5 gid & 25°C. Sau khi rtra 5 1in bing PBS-T, mdi 15 duoc U véi
50ul of PBS-T chira 0,3pg/ml interferon alpha khang lon mAb K9 danh d4u bang biotin
(PBL InterferonSource) va 0,5% dung dich phong bé sita & 25°C trong 1,5 gid. Sau 5 lan
rita bang PBS-T, mdi 18 dugc G v6i 50l PBS—T chira 20ng/ml streptavidin lién hop véi
peroxidaza cdy cai ngwa (BIOSOURCE™, Invitrogen) trong 20 phut ¢ 25°C va sau do
rira 5 14n nita bang PBS-T. Sy phat trién mau duge khoi mao ¢ 25°C bing cach bd sung
100pl co chat TMB (KPL, Gaithersburg, MD, USA) mdi 15 va két thuc bang 100ul 1M
axit phosphoric. Mt d0 quang dugc xic dinh & 450nm bing may doc dia
SPECTRAMAX Plus (Molecular Devices, Sunnyvale, CA). Két qua duoc 13y trung binh

va luong interferon alpha dugc xac dinh bang céch so sanh véi dudong cong chuan tao ra
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tir cac gié tri thu duoc bing cac lugng da biét ciia xytokin nay.
Két qua

Céac khac biét axit amin gifta protein ctiia virut PRRS 89-46448-40 va ba chung
794A61, 111698 va G16X da tao ra dugc xac dinh. Viéc so sanh trinh tu nucleotit chira
trén 99% toan bd hé gen cla ba ching virut PRRS nay (794A61, 111698, va G16X; Bang
3-5), tuong Gng vai cac ph'?m dich ma cta hé gen virut tao ra cac protein dugc biéu hién
d6i v6i mdi trong s6 ba chung virut PRRS niy (cling xem cic Bang 1-2 va céc Fig.4A-
4D) duoc tao ra tir thé phan 14p virut 89- 46448-40, boc 10 24 khéac biét nucleotit don
trong s ching. Ngoai ra, virut 794A61 c6 su mat doan nucleotit 111 duy nhét trong gen
Nsp2 (c4c vi tri axit amin 674-710). Trong s6 13 vi tri thé nucleotit don ma trinh tu axit
amin bi anh hudng, bay vi tri tao ra su thay ddi axit amin khong dugc thé hién trong hé
gen ciia ngudn virut 89-46448-40 gbc. Bay axit amin phéan biét ba birut ndy véi thé phan
1ap 89-46448-40 tb tién cua ching, duoc phan bd trong cic phan Icfla Nsp2, protein E,
GP3 va GP4 (dugc ky hiéu boi céc chir céi in dam trén cac Fig.4A- 4D). Hon nita, trong
truong hop cua ngudn virut 89-46448-40 b me gbc, viéc phan tich cho thiy ring cac vi
tri axit amin 67 va 490 cia Nsp2 va vi tri 96 ciia GP3 (duoc chi ra bdi céc chit cai dong
khung trén cac Fig.4A va 4C), dugc phong doan 1a da hinh dya trén pham vi anh hudng
cta cac dinh kép & ba vi tri ¢6 lién quan trong séc ky dd trinh tu hé gen. Do d6, ngudn
89-46448-40 nguyén thuy gbc duge tao ra & NVSL (89-46448-40 MA104/2) duong nhu
1a bao gbm céc quin thé virut khong ddng nhit nhung c6 lién quan rét chit cha. V& didu
ndy, virut PRRS dugc biét 12 ton tai dudi dang phan bb ching bién ddi ctia kidu gen virut
¢6 lién quan. Do d6, tinh da dang c6 giéi han nay trong ngudn virut 89-46448-40
MA104/2 gbc 1a phit hop véi nhitng gi thuong duoc quan sat dbi véi cac ngudn virut
PRRS gbc khong tinh ché. Nguoc lai, sw khong chic chin nhw vy vé tinh ddng nhét
nucleotit khong quan sat dugc trong qua trinh xac dinh trinh tu ciia hé gen cta céac virut
794A61, 111698, va G16X, do d6 cho biét tinh ddng nhat hé gen cia chiing. Chimg ctt
tiép theo vé tinh dong nhét hé gen cla ba ching virut da tinh ché nay, chi mot trong hai
axit amin thay thé & mdi vi tri da hinh quan st dugc trong ngudn virut 89-46448-40 gbe
(chit cai dugc dong khung trén Fig.4) dugc phong doén 1a c6 mdt trong protein twong tng
cta ching (thé hién bing chit c4i in nghiéng trén Fig.4) dya trén trinh tw hé gen virut thé
hién dinh o rang duy nhét & cdc vi tri thich hop trong séc ky dd trinh tu hé gen virut

twong tng. Quan trong 13 cAn luu ¥ ring mot vai trong s6 bay thay d6i axit amin 1 doc
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nhit d6i v6i mot trong sb cac virut tao ra. Vi du, ching 111698 c6 céac axit amin duy nhét
& cac vi tri 338, 213, va 32 trong Nsp2, GP3, va GP4, tuong Uing. Hon nita, chung G16X
1a khac biét vé cac vi tri axit amin 31 va 60 trong protein E (Fig.4B). Thu vi 1, sy dot
bién & vi tri axit amin 94 trong GP3 1a théng thudng ddi véi toan bd ba ching PRRSV,
794A61, 111698, vaG16X.

Khong bi rang budc bédi ky thuyét cu thé bt ky, tin tudng rang su dot bién dé ma
héa alanin chir khong phai threonin & axit amin 60 trong protein E chiu trach nhiém hodc
g6p phin vao kiéu hinh gay mién dich c¢6 loi cta thé phan 1ap G16X, riéng ré hodc phdi
hop v6i isoleuxin dé thay dbi valin & axit amin 31 trong protein E ¢6 thé gép phan tiép
vao kiéu hinh nay. Biét dugc ring cac axit amin di thay d6i khac nhu thé hién trén cac
Fig.4A-4D ciing c6 thé gop phin vao kiéu hinh ctia thé phan lap G16X.

Céc tac dong cua virut PRRS 89-46448-40 va ba ching dugc tao ra 1én su san sinh
interferon alpha bai dai thuc bao phé nang lon dugce xac dinh. Céc nghién citu truée day
cho ring céac luong interferon alpha tir rt thAp dén khong déng ké dugc tao ra boi dai
thue bao phé nang lon khi tiép xtic véi virut PRRS, véi su thay d6i nho giita dap tng tao
ra boi cac thé phan 1ap virut PRRS khac nhau. Dé x4c dinh cac khac biét gitra thé phan
1ap 89-46448-40 bd me va ba ching tao ra tir d6, dép tng interferon alpha cua dong té
bao ZMAC dai thuc bao phé nang lon véi su tiép xuc clia chiing véi virut bat ky trong sb
bbn virut ¢6 lién quan nay duoc nghién ctru. Dé so sanh, dép tmg interferon alpha kich
thich bdi NADC-20 va FL-12, hai thé phan 14p virut PRRS kiéu dai, ciing dugc nghién
ctru. Viée tiép xuc cua té bao ZMAC véi thé phan 1ap virut 89-46448-40, FL-12 hoic
NADC-20 tao ra dap Gng interferon alpha yéu, twong tu vé cudng do véi dap tmg duoc
tao ra boi cac thé phan 14p virut PRRS kiéu dai khéc tir dai thue bao phé nang lon. Nguoc
lai, viéc tiép xuc cua dai thuc bao phé nang vdi ching G16X & do boi nhiém (MOI) cao
nhét da thir nghiém (MOI=5) tao ra d4p tng c6 cudng d 16n gip hai lan dap tmg duoc
tao ra boi thé phan 1ap t6 tién cta ching (89-46448-40) & cing MOI (Fig.5). Dic biét 1a,
viéc gy nhidm té bao ZMAC béi virut 111698 hodc 794A61 gay tiét mot lugng ddi dao
interferon alpha 16n gip 34 hodc 40 lan, twong tng, so véi lugng dugc gidi phong dap
tmg v&i thé phan 14p 89-46448-40 t6 tién cta ching. Chimg ct tiép theo la ching G16X
khac biét v& mit sinh hoc v6i thé phan 1ap virut 89-46448-40 thu dwoc khi t& bao dugc
tiép xtc véi virut PRRS trude khi dugce tiép xic véi poly(I:C), kich thich manh sy san

sinh interferon alpha béi dai thuc bao phé nang lon (Loving et al., 2006). Thong thudng,
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viée tiép xuc cia té bao ZMAC véi chi mdt minh poly(I:C) lam sinh ra tir 10-30ng/ml
interferon alpha. Viéc tiép xtc cta té bao ZMAC véi 89-46448-40, NADC-20 cta virut
FL-12 trong 2 gid trude khi kich thich chung bang poly(I:C) da trc ché manh (>25%) dép
g interferon alpha cia t& bao ZMAC véi poly(I:C). Nguoc lai, khi khong bi ting ché,
viée tiét xytokin nay béi t& bao ZMAC dap ung véi sy kich thich ching bing poly(I:C)
dugc gia tang khoang 30% khi c6 mat virut G16X (Fig.6).

Tém lai, sé liéu chimg minh riang ngudn thé phan 14p virut 89-46448-40 gbc c6
ngudn gde tir NVSL (89-46448-40 MA104/2) 12 hdn hop céc virut c¢6 kidu gen c6 lién
quan. Vi du nay ciing cho biét ring ba chung virut PRRS da tinh ché 794A61, 111698 va
G16X khac v6i quin thé virut 89-46448-40 bd me béi mot sb thé dot bién diém nucleotit
ddng nghia va khong dong nghia. Thé d6t bién diém nucleotit khéng ddng nghia tao ra 2,
3 hodc 5 thay ddi axit amin phan bd trong Nsp2 va céc protein ciu triic protein E, GP3 va
GP4, twong tng, phén biét ching véi virut b me. Ba ching nay cling khéc biét vé& mit
sinh hoc v&i virut 89-46448-40 tb tién, nhu dugc thé hién boi kha nang duy nhét cia
chiing kich thich sy san sinh interferon alpha béi dai thuc bao phé nang lon.

Vidu4
Vacxin virut PRRS

Vi du nay chiing minh céc khac biét vé hiéu lyc vacxin cta ching virut PRRS
794A61, 111698 va G16X trong md hinh PRRS kich thich hd hip thuc nghiém & lon
dang tudi 16n. Hiéu luc vacxin chu trong dén cac yéu t6 cho biét kha ning phong tranh
cac bénh 14m sang bao gdm tdc dd phat trién cua lon, cuong do va .khoéng thoi gian tdn
tai cia virut huyét & lon, va su c6 mit cﬁalvirut trong phéi lon. Cac két qua dugc tdng két
trong Bang 2. Dya trén céc thong ) nay, hiéu lyc bao vé chéng lai cuing mdt virut kich
thich khéc loai d6i v6i ba chung virut PRRS gn nhu déng gen dwoc danh gid 1a kém
(794A61), trung binh (111698) hoic tbt (G16X).

Bang 1. Két qua ctia nghién ctru kich thich ching ngira.

Ching Thong sb hiéu luc vacxin Dénh gia

vacxin [ Giam/loai trir | Gidm dén muc 81| Giam/loai trir W lue
virut huyét |thiéu sy phat trién| virut lién quan |V3°X10

cua lon dén phoi
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794A61 ++ (1) -(3) -(3) Kém
111698 | +++ (1) ++ (1) -(3) Trung binh
G16X +++ (1) ++ (1) ++(2) Tét

Nguyén téc: +++ cho biét tac dong manh; ++ cho biét tac dong tt; + cho biét tac dong
trung binh; - cho biét khong c6 tac dong. (1),(2),(3): Muc dang ké théng ké khi so sanh
nhém duoc chiing ngira di biét voi nhém ddi chimg kich thich khéng dugce ching ngira.
(1) p <0,001; (2) p <0,005; (3) p >0,4 (khong déng ké).

Nguyén li¢u va phuong phép

Céc 16p don phan tir ciia dong té bao khi, MARC-145, dugc chuén bi trong binh
nudi cdy mé dung tich 75cm* chira MEM ddy du bao gdm mdi truong co ban tbi thidu
Eagle (MEM) c¢6 @6 pH duogc diéu chinh dén gi4 tri 7,2 va dugc bd sung 5% huyét thanh
bao thai bo, 0,15% natri bicacbonat va khang sinh. Binh chira té bao MARC-145 va 10ml
mbi trudng nudi cdy duogce i & 37°C trong khi quyén chira 5% CO,. Dong té bao dai thuc
bao phé nang lon ZMAC, dugc nudi ciy béng cach st dung binh nudi cdy mé c¢6 do bam
dinh cuc thap T75 (Corning, Corning, NY) trong mdi truong RPMI-1640 cing v6i L-
glutamin (Mediatec, Herndon, VA), dugc bd sung 10% huyét thanh bao thai bod
(GIBCO®, Invitrogen, Grand Island, NY), 1mM natri pyruvat (Mediatec) va 1x axit
amin khong co ban (Mediatec), va giit & 37°C trong khi quyén 5% CO,.

Ba thé phéan 1ap virut PRRS (794A61, 111698, va G16X) dugc xr dung lam
vacxin tiém tang trong nghién ciru nay dwogc lan truyén trong 16p don phan tir t& bao
MARC-145 nhu d mo ta trong tinh vuc nay. Cac 16p don phan tir nhap dong cua té bao
MARC-145 dugc cdy nhiém bing 1ml huyén phu virut va @ trong 1 gi & 37°C dé cho
phép hép thu virut. Sau d6, chét ciy nhidm virut dugc 14y ra va 10ml MEM dy da sach
dugc thém vao. Sau d6, mdi trudng nudi cdy duge G & 37°C trong khi quyén chira 5%
CO, cho t6i khi nhan duge tac dung bénh hoc t& bao (trong 4 ngay). Khi >75% té bao
trong 16p don phan tir thé hién tac dung bénh hoc té bao, hdn hop trong binh duoc thu hdi
va tinh ché hoic chia thanh vai phin mAu dai dién 1-2ml trong lo thiy tinh hodc nhwa vo
khuén va bao quan & -80°C cho t6i khi cin st dung. Thé phan 1ap virut “PRRS cip”
NADC-20 dugc sit dung lam virut kich thich dwoc cdy chuyén mot 1an trong té bao

ZMAC truc tiép tir huyét thanh ctia dong vat bj nhiém bénh dé tao nguén virut dé céy
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nhiém dong vat. Virut NADC-20 da duoc thé hién dé tao ra bénh hé hip dang ké & lon
con, v6i diém s6 tén thuong phdi chung tdng cong nim trong khoang tir 30-45% va virut
huyét dang ké c6 cuong d6 twong tu véi cuong do quan sat thdy ddi véi cac thé phan lap
virut PRRS ¢6 doc tinh khac. Pé cdy nhiém dong vat, virut duge pha lodng trong dung
dich dém phosphat (Mediatech) d& bd sung 0,05% huyét thanh lon méi sinh (dich lodng)
dé thu duogc hiéu gia virut bing 10* TCIDse/ml. Chét ciy nhiém gia chi chira dich loang.

Ngudn gbc ctia ba loai virut vacxin duoc st dung trong nghién ciru ndy dugc mé
t4 chi tiét trén day. Ngudn virut duoc sir dung dé ching ngira 1a: 1an cdy chuyén tht hai
cta thé phan 1ap da tinh ché vét tan 6 14n ciia “ngudn 794 gbc” 14 1an cdy chuyén thir hai
clia 89-46448-40 MA104/2 (thé phan 1ap 89- 46448-40 gbc duge tao ra béi NVSL cua
Pai hoc Illinois VDL) trong t& bao MARC-145 (794A61 P2); 1an cdy chuyén pha lodng
diém cudi (MOI=0,001) ctia ngudn “794” gbc trong té bao MARC-145 (111698); va lan
cdy chuyén thtr ba ctia vét tan tao ra tir hai chu ky tinh ché vét tan cua virut thu dugc
trong qué trinh cdy chuyén thi nhit sau d6 ctia ngudn “794” gdc & MOI cao (MOI = 1,0)
trong té bao MARC-145 (G16X P3).

Tru6e khi cdy nhiém, vacxin va ngudn virut kich thich géc dugc pha lodng trong
dung dich dém phosphat Dulbecco (Mediatech, Manassas, VA) duoc bd sung 0,05%
huyét thanh lon méi sinh @ thu dwgc liéu nhiém bing 104,1 hodc 104,7 TCIDsy/ml,
twong tng. Hiéu gid ky vong ciia m&i chat cdy nhim dugc thay d6i vao ngay st dung
bang cach chudn do trong t& bao MARC- 145 (ba vacxin) hoic t& bao ZMAC (virut kich
thich NADC-20) nhu dugc mo ta dudi day.

Pé dinh luong luong virut nhidm (hiéu gia ciia virut nhiém) trong ché phdm dugc
sir dung dé ching ngira, ngudn virut gbc duge pha lodng lién tiép muoi 1an trong 6ng
nghiém chtra 0,9ml MEM day du. Phin mAu dai dién 0,1ml ciia mdi mAu da pha loéing dé
kiém tra dugc chuyén riéng r& vao cic 18 13p bdn trén dia nudi cdy mod 96 156 va chira
0,1ml moi trudng pha 1én 16p don phan tir gdn nhap dong cia té bao MARC-145. Sau 5
ngay nudi ciy ¢ 37°C trong méi trudng 4m chira khi quyén 5% CO,, té bao trong mdi 16
duge kiém tra sy c6 mit cla tac dung bénh hoc té bao bang cach st dung kinh hién vi
da0 nguoc. L3 duge cho 1a dwong dbi v6i nhidm virut khi >90% té bao trong do6 thé hién
sw chét tién dinh va/hodc phan giai. S6 TCIDs, mdi miu dugc xac dinh bang cach su
dung phuong phép cua Reed va Muench (Reed and Muench, 1938).

Pé xac dinh lwong virut nhidm trong ché pham virut kich thich, ngudn NADC-20
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gbc duoc pha loang lién tiép mudi 14n trong dng nghiém chira 0,9ml méi truong RPMI-
1640 (Mediatech) dwgc bd sung 5% huyét thanh bao thai bd (Gibco). Phin miu dai dién
0,1ml ciia mdi mAu d3 pha lodng d& kiém tra dugc chuyén riéng ré vao céac 16 1ip bdn
trong dia nudi cdy md 96 16 va chira méi trudng 0,1ml c6 3-4 x 10* ‘Fé' bao ZMAC/I3. Sau
96 gitr cy nhiém & 37°C trong mbi truong 4m chira khi quyén 5% CO,, t& bao trong mbi
16 duge kiém tra sy c6 mit cia tac dung bénh hoc té bao b%mg cach st dung kinh hién vi
d40 nguoc. L duoc cho diém duong dbi v6i nhiém virut khi >90% té bao trong d6 thé
hién su chét tién dinh va/hodc phan giai. S TCIDs, mdi miu dugc x4c dinh béng cach st
dung phuong phap ctia Reed va Muench. Viéc chudn d6 twong ty d nhidm virut bing
cach st dung té bao ZMAC duoc thyc hién trén mdi mau huyét thanh va dich stc rira phé
quén-phé nang (BAL) duoc thu hdi tir cac con lon riéng ré bi nhiém virut hosc khong.
Thé trong ctia mdi con lon duoc do béng cach st dung cin c¢6 man hinh hién sd. Can
duoc lam can béng béng cach st dung trong lugng hi¢u chuén trude va sau mbi lan sir
dung. T4t ca cac con lon duoc can vao ngay kich thich virut (ngay trudc khi cdy nhidm)
va & thoi diém 7 ngay sau khi ciy nhidm. Thé trong ting cta cac con lon riéng ré & thoi
diém 7 ngay sau khi kich thich duogc tinh twong dbi véi thé trong twong tng ctia chiing
vao ngay cdy nhiém virut NADC-20. Cac két qua duoc thé hién dudi dang muc thay dbi
trong lwong da didu chinh trung binh + sai s§ chuén clia gia tri trung binh (SEM) ddi véi
mdi nhém xit 1y.

Bay ngay sau khi kich thich virut NADC-20, dong vat dugc giét mot cach nhan
dao va phdi ciia chung dugc 14y ra nguyén ven tir khoang nguc. Mau dich BAL nhén
duoc tir mbi phdi bang cach ngdm chiét trong dung dich mubi dém phosphat Dulbecco vo
khuén thiy gitta phai cia né (Mediatech) v6i mot xy lanh nhwa dung tich 20cc ndi vao b
6ng ngAm chiét (éng Butterfly 19 x 7/8 127, Abbott Laboratories, Chicago, IL) ma kim
clia n6 bi cit ra. Ong duogc dit vao phé Quén dan vao thuy gitra phai va ca éng va phé
quan dugc kep lai cing v6i ddy dé tranh ro ri. Sau d6, 10ml dung dich dém phosphat
Dulbecco dugc diy tir tir vao thity phdi. Sau khi mat-xa nhe nhang thity phdi da dugc
truyén dich, dich dugc iy ra bang cach rat tir tir pittong. Thong thudng, mot nira (5ml)
dich ngam chiét duoc thu hdi mot cach dé dang. Sau dd, dich BAL dugc chuyén vao dng
Falcon polypropylen hinh nén dung tich 15ml v6 khuin (Becton Dickinson, Franklin
Lakes, NJ) va giit & 4°C trong hon 4 gid nita sau khi thu héi. Sau d6, dich BAL dugc 1am
sach bang céach ly tm & tbc @6 2000 vong/phut trong 10 phut, va dich tao ra duge chia
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thanh céc phin miu dai dién 1ml trong dng nghiém Posi-Click 1,7ml vo khuin khong
chira ARNaza va ADNaza va chét gy sbt, (Denville Scientific) va bao quan & -80°C cho
t61 khi duge kiém tra lugng tai virut.

Virut huyét dwgc phat hién va do bing cich sit dung phan tng RT-PCR dinh
lwong, voi doan mdi nhu duge mé ta dudi day. ARN dugc chiét tir mAu huyét thanh thu
dugce tir lon duge ching ngira bang virut PRRS va lon khong duge chung ngira ¢ thoi
diém 7 ngay sau khi kich thich bang virut NADC-20 bang céach sir dung bo kit mini
QIAamp viral RNA (Qiagen, Chatsworth, CA) theo chi dan cta nha san xuit va nhu
dwoc md ta du6i day. 140pl mdi mau duge két hop véi 560ul dung dich dém AVL chira
5,6ul ARN mang trong 6ng nghiém Eppehdorf 1,5ml, rung bang sung trong 15 gidy, va o
& nhiét dd moi trudng xung quanh trong 10 phit. 560ul 100% etanol dugc thém vao mdi
6ng nghiém va hdn hop ndy dugc rung bing sung trong 15 gidy va ly tim & 6000 x g
trong 10 gidy. 630ul mdi hdn hgp dugc cho 1én bé mit phia trén cla cdt quay QIlAamp
Mini spin va ly tAm & 8000 x g trong 1 phut. Dich rtra giai dugc loai bd va quy trinh nay
duge 1ap lai d6i voi phan con lai ciia mdi hdn hop. Sau d6, mdi cot duge rira 1an lugt
bang 500l dung dich dém AW1 (8000 x g trong 1 pht) va 500ul dung dich dém AW2
(20000 x g trong 3phut). Sau do, cdt khd duge ly tdm ¢ 20000 x g trong 1 phut trudce khi
60ul dung dich dém AVE dugc cho 1én mdi cot. Sau 1 phit 4 & nhiét dd moi trudng xung
quanh, ARN duoc rira giai vao trong dng nghiém Eppendorf 1,5ml trong thoi gian ly tdm
1 phut ¢ 6000 x g. ARN da rira giai dugce bao quan & -80°C cho téi khi can str dung. Mau
huyét thanh ARN dugc phién ma ngugc vdi sy ¢6 mét cua 0,5uM doan mdi bd trg, dao
ngugc (CACACGGTCGCCCTAATTG) (SEQ ID NO: 27), 50mM Tris (pH=8,3),
75mM KCl, 3mM MgCl,, 10mM DTT, 0,5mM mdi chit dATP, dCTP, dGTP, va dTTP
va 25 don vi transcriptaza ngugc cia virut gdy bénh bach cdu & chudt nhit (Promega,
Madison, CA) /ul hdn hop phan tng. Sau khi 1am bién tinh ARN va doan mdi trong dng
nghiém Eppendorf 0,5ml hodc éng nghiém PCR 0,2ml & 70°C trong 10 phut va lam lanh
& 4°C trong 2 phit, cdc thanh phan khéc dugc thém vao. Toan by hdn hop duge trai qua
mot chu ky dai 10 phat ¢ 25°C, mdt chu ky dai 50 phut ¢ 45°C, va mot chu ky dai 15
phit & 70°C (doan mdi hexame ngiu nhién) hoic mét chu ky dai 60 phut & 42°C va mot
chu ky dai 15 phit & 70°C. cADN tao ra dugc bao quan ¢ -80°C cho tdi khi can sir dung.

Phan tmg PCR thoi gian thuc ddi véi viéc khuéch dai/dd hé gen PRRSV trong hdn
hop phan tng dugce thuc hién béng cach st dung thiét bi TagMan Universal PCR Master
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Mix, ABI SDS 7000 (Applied Biosystems, Foster City, CA), doan mdi xudi
TGGTGAATGGCACTGATTGAC (SEQ ID NO: 28), doan mdi ngugc néu trén, va doan
do TagMan, 6-FAM-TGTGCCTCTAAGTCACC (SEQ ID NO: 29).(trong d6 FAM 1a 6-
carboxyfluoresxein). Poan mdi va doan do duogc thiét ké boi Primer Express, phdn mém
phién ban 2.0, (Applied Biosystems) va dugc mua tir Integrated DNA Technologies, Inc.
(IDT, Coralville, IA), va Applied Biosystems, tuong ng. Sb lugng ban sao ARN cua
virut PRRS dugc x4c dinh bang cach so sanh gia tri chu ky ngudng dat dwgc (CT:
Threshold Cycle) v6i dudng cong chuin tao ra bing cach st dung céc lwong ban sao
ARN d3 biét twong tmg véi khoang 9% ving du tin cing 3’ ciia hé gen cia ching virut
PRRS G16X.

Ba muoi con lon lai chéo (Yorkshire x Landrace) 35 + 2 ngdy tudi nhan duogc tir
dan lgn khong mang virut PRRS & Pai hoc Illinois, Hoc vién thu y, Trung tim nghién
ctru lon (Urbana, IL). Lon dugc phan ngiu nhién vio cic ngin cach ly (n=3 lon/ngin) &
Khoa an toan sinh hoc cta Dai hoc Illinois (Urbana, IL). Nhiét do nam trong khoang tir
24°C dén 28°C dugc duy tri trong cdc ngin. Lon duge cho dn ché do dn pha II 1am tlr ngd
cung cap ndng dd chit dinh dudng dap tmg hodc vuot nhu ciu wdc lwong ciia lon rat gay.
Lon duge nhét 3 con thanh mot nhém theo cac quy trinh muc y-sinh trong mudi
ngin 180x182cm, duy tri chu ky 12 gior sang/tdi, va duoc tiy v sit dung nude va thic an.
Sau khoang thoi gian 5 ngay thich nghi véi moi truong, dong vat trong 6 ngin duoc tiém
mdt 1an trong co & ving mong béi 2ml huyén phi chtra 10*! TCIDsy/ml virut G16X-P3,
794A61-P2 hodc 111698, tong cong 2 ngin mdi loai virut vacxin (n=6 lon). Sau dong vat
trong hai ngin bd sung dwoc ching ngira gia bing 2ml dich pha lodng (PBS duoc bd
sung 0,5% huyét thanh lon). Sau lon nay van & trong hai ngin khong dugc gay mién dich
va duge st dung 1am d6i chtng tuyét ddi. Vao thoi didm 39,5 + 0,5 ngay sau khi ching
ngira, toan by dong vat dd gdy mién dich ciing nhu sau con duge ching ngira gia dugc
kich thich bang 10>* TCIDs, thé phén 1ap virut PRRS NADC-20 ¢6 doc luc. Chét cdy
nhiém kich thich chita 4ml virut NADC-20 & néng do 1047 TCIDsp/ml dugc stir dung lidu
lugng 2ml trong miii va trong co. Thé trong ctia mdi déng vat dugc xac dinh ngay trudc
va & thoi diém 7 ngay sau khi kich thich virut. Dong vat dugc theo doi hing ngay céc
thay ddi vé stic sbng va déu hiéu suy ho hp ddi v6i mdi khoang thoi gian bit dau tir
ngay kich thich va kéo dai sudt 7 ngay tiép theo. Mau huyét thanh duoc thu hdi ngay

trudc va & thoi diém 7 ngay sau khi kich thich, va mirc virut huyét duge xéc dinh bang
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cach do luong hé gen virut PRRS/ml huyét thanh bing cach st dung phan g PCR thoi
gian thuc dinh lugng. Bay ngay sau khi kich thich, dong vat duoc giét mot cach nhan dao
va phdi ctia ching dwgc 14y ra nguyén ven tir ngue. Mau BAL duogc thu hdi tir thiy gitra
phai va lwong virut nhidm trong chung dugc x4c dinh bing cach chudn d9 trong té bao
ZMAC.

Céc phan tich théng ké dugc thyc hién nhu sau. Phuong phap General Linear
Model Univariate va kiém dinh Fisher’s LSD duoc 4p dung dé dénh gié cac khac biét
gifta cc nhém vé mirc d6 cua virut huyé_t (s6 lwong ban sao hé gen virut /ml) va luong
virut nhiém & phbi (TCIDsy/ml). D& phan tich, c4 hai s6 do nay dugc chuyén thanh gi tri
log10 va so véi gia tri trung binh cia nhém dugce kich thich bing cach ching ngira gia.
Kiém dinh t Dunnett (2-phia) duoc sir dung dé so sanh su thay ddi trong lwong vi sai cia
lon trudc va sau khi kich thich virut véi thong sd twong tw duge do trong nhém dugc
kich thich bing cich ching ngira gia tham chiéu. Phép phan tich dugc thuc hién bang
céch sir dung phdn mém SAS théng ké (Cary, NC). Gi4 tri P <0,01 dwogc cho 1a dang ké
vé mit thong ké.

Pé d4nh gi4 hidu lyc vacxin ctia ching virut PRRS 794A61, 111698 va G16X, cac
nhém lon duge gdy mién dich bang mét trong s cac virut hodc duoc ching ngira gia va
kich thich khoang 5,5 tudn sau d6 bing ching “PRRS cdp” NADC-20 c6 doc tinh. Mot
nhém lon nita duge giit khéng nhidm virut PRRS va ding 1am d6i ching tuyét dbi. Vao
ngay kich thich, thé trong trung binh cla toan bd 30 con lon trong nghién ctu la
49,9+3kg. Khong phat hién thiy su khac biét dang ké giira thé trong trung binh duoc thiét
lap d6i voi nhém bét ky trong sb ba nhom duoc ching ngira ndy va clia nhém dugc
ching ngira gia hodic d6i chimg tuyét dbi. Do dé, viée tiép xtc v6i ching bit ky trong sb
ba ching vacxin nay hién nhién 13 khong anh hudng dén sy phat trién cia dong vat.
Nguoc lai, viéc cdy nhidm dong vét khong duge ching ngira bing virut NADC- 20 di
kém vé6i sy giam manh sy phét trién tiém tang cta ching trong 7 ngay tiép theo nhu duoc
chiing minh béi su thay d6i trong lugng 3+1,6%, mot phén sau ml’xclténg cua trong lugng
trung binh 18,5+1,54% trong nhom dbi chl'mg tuyét d6i (Fig.7). Twong ty nhu vay, viéc
gy mién dich lon bing vacxin 794A61 14 khong thanh cong vé didu nay do cic dong vat
duoc kich thich bing virut ndy c¢6 sy ting trong trung binh bing 5,7+1,5% la gia tri
khong khac biét v& mit thdng ké (p > 0,4) véi gia tri ghi nhan duge dbi v6i nhém duoc

chiing ngira gia, kich thich bang virut. Tuy nhién, khi so sanh v6i nhém ddi chting nay,
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true khi chung ngira dong vét bang virut G16X hodc 111698 (p < 0,001) chéng lai dang
ké tac dong tiéu cuc cia viée kich thich bing virut NADC-20 trong d6 hai nhém nay
twong g c6 mirc ting thé trong trung binh bing 9,8+0,54% va 10,5+1,1% (Fig.7).

Tac dong cua viée ching ngira virut PRRS 1én mirc virut huyét & lon dugc
kich thich bang virut NADC-20 duogc xac dinh. Nhu ky vong, khong c6 con lgn nao
trong sb cac con lon dbi chimg tuyét ddi, ma khéng duge truc tiép tiép xuac véi virut
PRRS, c6 lwong virut nhiém do dugc trong huyét thanh cta ching khi duge 1y mau
cling vdi cac dong vat khéc tai thoi diém 7 ngay sau khi kich thich virut NADC-20. Do
d6, sy 1ay nhidm chéo gifra cic ngin khong xay ra. Ciing giéng nhu vay, tai thdi diém
ndy, virut nhiém khéng rd rang trong huyét thanh ctia lon bat ky trong s6 lon duoc chung
ngira bang virut G16X. Mit khac, virut PRRS nhiém d& dang dugc phét hién trong huyét
thanh tlr toan bd sdu dong vat dugc ching nglra gia cling nhu trong 3 va 4 trong sb sau
thanh vién cda nhém da ching ngtra hoéé bing 794A61 hodc 111698, tuong tng. Dé do
mot cach chinh xac hon muc virut huyét O cac dong vat nay, ddc biét la cac thanh vién
hién nhién 4m tinh v6i virut PRRS trong nhém duogc ching ngira bing G16X, thir nghiém
PCR thoi gian thuc dich Iugng dugce st dung (Fig.8). Nhu ky vong, hé gen virut PRRS
khong dwgc phat hién trong huyét thanh cua lon bat ky trong sd cac con lon thudc nhém
d6i chung tuyét d6i. Nguoc lai, cac dong vat dugc chiing ngira gia, kich thich bang virut
¢6 luong tai virut rit cao trong huyét thanh ctia ching véi gia tri trung binh nhém bing
10”* ban sao hé gen virut /ml. Mtrc virut huyét thip dang ké (p < 0,001) d6i véi lon
dugce gay mién dich béng virut 794A61, 111698 hodc G16X nhu dugcchi ra bﬁng gia tri
trung binh nhém ciia chiing bang 1053, 10°°, va 10*° ban sao hé gen virut/ml, tuong Ung.
Cén luu ¥y ring hé gen virut PRRS khong thé dugc thiy ro trong huyét thanh tir 2 va 3
trong s6 6 dong vat dugc chung ngira bang virut 111698 va G16X, tuong tmg, bing cach
str dung thtr nghiém c6 d6 nhay rét cao nay.

T4c dong cta viée ching ngira bang virut PRRS 18n luong tai virut trong phdi cia
lon duoc kich thich bang virut NADC-20 dugc xac dinh. Vao thoi diém 7 ngdy sau khi
thir nghiém bing virut NADC-20, dich BAL dugc thu hdi tir phdi cta lon trude ddy da
chiing ngira gia hodic gdy mién dich biang virut 794A61 hoic 111698, c6 lugng virut
nhidm twong ty, voi gid tri trung binh nhém twong ty vé& mit théng ké 1a 10%°, 10**, va
10*! TCIDs¢/ml, trong tng (Fig.9). Nguoc lai, miu dich BAL tir nhém ching ngira
bing virut G16X c6 hiéu gia trung binh bing 10>* TCIDsy/ml thdp hon dang ké (p
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<0,005) so vdi gia tri dugc xéc dinh d6i v6i nhém duoc ching ngira gia. Hon nita, mot
trong sd lon cdy nhiém bang virut nhidm cé thé phat hién dugc thiéu virut G16X trong
dich BAL, cho théy réng virut kich thich d3 dugc lam sach ra khoi co thé cua no.

Dua trén cac két qua nay xac dinh duge ring cic ching virut PRRS 794A61,
111698 va G16X gin nhu ding gen c6 thé dugc danh gia vé hiéu luc vacxin 1a kém,
trung binh va t6t, twong tmg.

Vidub
Vacxin virut PRRS G16X

Vi du nay chitng minh kha nang cta virut G16X tao ra tinh mién dich bao vé khac
loai cho lon duge ching ngira bing virut nay va kich thich bang virut PRRS typ 2 ¢6 doc
tinh cta dong khac, d6 1a dong 1. Trong nghién ciru ndy, hiu luc cia hai virut vacxin
PRRS dugc kiém tra. M6t nhom dong vat duge ching ngira bing vacxin G16X canh
tranh. Nhom lon tht hai cia dugc ching ngira bing Ingelvac PRRS MLV hién dang
duoc ban trén thi truong. Nghién ctru nay 1a nghién clru dbi chung gia dugc, mu. DPé dat
duoc su che chén, toan bd cac nhan vién lién quan dén viéc quan sat héng ngay, cho diém
1am sang, danh gi bénh hoc phdi chung va hién vi va xit Iy mu va giai thich cac két qua
phong thi nghiém st dung mét na trong sudt nghién ctru pha thwc nghiém.

24 con lon 6 tudn tudi dugc mua tir trang trai nghién ctru thi y ctia Pai hoc
Ilinois. Pan lon tai trang trai ndy dugc biét 1a khéng mang céc tdc nhan gy bénh chu
yéu & lon bao gdm virut PRRS, cim, mycoplasma va xircovirut. Tinh trang 4m tinh ab6i
v6i khang thé PRRS ciia dong vat nghién ctru dugc xac nhén bang huyét thanh hoc truée
thoi diém bét diu nghién ciru. Toan bd 24 dong vat duge deo thé & tai va chi dinh ngau
nhién vao nhom didu tri (bdn nhém va 6 con mdi nhém) va sau d6 dugc chuyén dén
Khoa an toan dong vat BSL2. Toan bd lon duge chi dinh vao cung mot nhom diéu tri (6
con) dugc nhdt ciing v6i nhau. Sau khoang thoi gian 7 ngdy lam quen v&i moi trudng,
mdi nhém lgn duoc ching ngira theo chi dinh diéu tri ching nhu sau:

Nhém 1: Mdi con lon trong nhém vacxin gia dugc tiém trong co bang 2ml dich
pha lodng vacxin.

Nhom 2: Mdi con lon trong nhém nay duge nhan mot lidu Ingelvac PRRS MLV
(S seri 245-D45). Vacxin nay dwgc hoan nguyén va st dung trong co theo chi dan cua
nha sén xuét (chudn do chét chung ngira cho biét rang toan b lidu dugc sir dung 14 4x10*

TCID*").
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Nhém 3: Mbi con lon trong nhém nay duge tiém trong co 2ml chira tdng cong
4x10* TCIDs, vacxin virut PRRS G16X séng.

Nhom 4 nay duge dung lam dbi ching tuyét d6i (mdi trudng) va khong duoc
ching ngtra. Hai tdm ngay sau khi chung ngtra, tht ca cac dong vat trong nhém 1, 2 va 3
duoc kich thich bang 4x10* TCIDs, thé phéan 14p virut PRRS LTX1 doc luc cao. Dya trén
phén tich phat sinh chiing loai cua trinh tu nucleotit cia gen GPS5, virut LTX1 dugc cho
1a thudc dong 1 cia PRRSV typ 2 (kiéu Bic M§). GP5 clia virut LTX1 c6 d6 twong dong
<88% v6i hai vacxin duge st dung. Virut LTX1 dugc phan 1ap ndm 2012 tr trang trai
lon & Illinois, bi mot dot bung nd nghiém trong cia virut PRRS. Hdi chiing quan sét duoc
dugc dic trung béi ty 18 thy thai bing 60%, sy thai giai doan mudn va phoi thai chét.
Ngoai ra, ¢6 khoang thoi gian 6 tudn c6 ty 1€ chét 100% trude cai sita, tiép d6 2 tuan nita
co ty I¢ chét 80% lon con trudce cai sita. Dot bung nd bénh nghém trong dén ndi chu
trang trai va bac s¥ tha y chdm séc qliyét dinh giam sb luong lon cia trang trai. Mot nira
lidu kich thich virut dugc st dung trong mili bang cach sir dung binh phun thudc miii va
mot nira con lai dugce tiém trong co. Sau do, dong vat dugc theo doi cac d4u hiéu 1am
sang hing ngay trong 14 ngay tiép theo. Miu méu dugc thu hdi ngay trude va & & cac
thoi diém 7, 10 va 14 ngay sau khi kich thich virut. Thé trong dugc ghi lai vao ngay kich
thich va & céc thoi diém 7, 10 va 14 ngay sau khi kich thich. O ngay thtr 14 sau khi kich
thich, dong vat dugc giét mot cach nhan dao va phéi duoc kiém tra bénh hoc chung.
Mau dugc 15y mo bénh hoc va viéc stc rira phé quén-phé nang dugc thuc hién. Tét ca cac
phuong phéap da st dung trudc ddy duge md ta trong linh vuc nay, ngoai trr dich BAL
duoc thu hdi dé kiém tra lwong tai virut nhim bing cach sir dung dai thuc bao phé nang
lon dong té bao ZMAC.

a. Chung ngira bing virut G16X kich thich dap tmg interferon-alpha manh & thoi
diém 4 ngay sau ching ngira.

Trong nghién ciru ndy, phat hién thiy rang virut G16X c6 tinh chit sinh hoc duy
nhét, d6 13 4 ngay sau khi st dung trong co virut vacxin G16X & lon, ddp ung interferon
alpha manh toan than dugc phat hién trong huyét thanh cta chiing. Dap tng nay bat dau
giam 4 ngay sau d6 (ngay 8 sau ching ngira) va van ton tai & thb’i diém 14 ngay sau
ching ngura (Fig.13). Nguoc lai, lgn ce"ly. nhi®m bing vacxin Ingelvac PRRS MLV thé
hién dép mg thip hon nhiéu (4-1an) & dinh clia ddp Gmg (ngay 4 sau ching nglra) va

khong phat hién duge & ngay 14. Cac két qua nay xéac dinh ring virut G16X c6 kiéu sinh
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hoc duy nhét vé dap tng interferon alpha ciia lon véi sur tiép xtic v6i virut ndy.
b. Hiéu luc cua vacxin G16X dbi véi su tang trong & lon kich thich bﬁng virut PRRS
ddc luc cao

Tai thoi diém kich thich, thé trong trung binh ctia 24 lgn trong nghién cuu la
51+4kg, va khong c6 su khac biét vé thé trong trung binh giita cdc nhém. Ciing gidng
nhu vay, khong quan sat duoc cac ddu hiéu 14m sang & dong vat gdy mién dich bing
vacxin PRRS MLV thuong mai hodc virut G16X. Cac két qua nay cho biét ring chi nhu
vacxin MLV hién dang ban san trén thi trudng, virut G16X, dugc tao ra tr virut khong c6
doc luc co trong tu nhién, cling 1a virut khong c¢6 doc luc. Do do, viéc tiép xuc cua lon
véi vacxin G16X hoac Ingelvac PRRS MLV khong anh hudng rd rét 1én su phat trién
hodc strc khoe cua ching.

Pé do tinh mién dich bao vé tao ra bsi hai vacxin dang dugc thr nghiém dbi vai
su phat trién cua lon, % muc tdng thé trong dugc tinh d6i véi mbi dong vat tir ngay kich
thich virut dén céc thoi diém 7, 10 va 14 ngay sau khi kich thich Viruf. Lon trong nhém
khong duoc kich thich (d6i chimg tuyét déi) thé hién téc do ting truong déu dan véi mic
tang trung binh 32% trong 14 ngay (Fig.14). Khi dugc so sanh v6i nhém dbi chimg tuyét
d6i, sy gdy nhiém & lgn dwoc ching ngira gia bang virut PRRS LTX1 gy ra mitc giam
dang cha v v& tdc d6 phat trién cia ching, va tao ra sy mat thé trong thuc tir 7 dén 10
ngay sau khi kich thich. Sau d6, dong véat bat dau ting trong trd lai, két thac b%mg mirc
tang trong 14% tinh tir thoi diém kich thich (Fig.14). Trudc khi gy mién dich dong vat
bing vacxin da bi mét tac dung am tinh trong qué trinh kich thich bang virut LTX1 trong
d6 cac nhom nhan vacxin sau khi ting trong trung binh khoang 12%, 19% va 29% ¢ cac
thoi diém 7, 10 va 14 ngay sau khi kich thich, twong tng.

c. Hiéu lyc cta vacxin G16X vé& viéc kiém so4t virut huyét & lon bi nhiém virut PRRS
ddc luc cao khac loai

Tai thoi diém thir nghiém (28 ngay sau ching ngira), khong cé con lon nao trong
thir nghiém phét hién virut nhidm trong huyét thanh ctia chiing. T4t ca cac dong vat dugc
ching ngira gia va sau d6 kich thich bang virut LTX1 biéu hién mirc virut huyét cao &
cac thoi diém 7, 10 va 14 ngay sau khi kich thich (Fig.15). Toan b lgn trong hai nhém
duoc ching ngira c6 virut huyét khong c6 su khéc biét chinh giita hai nhém nay & ngay 7
sau khi thir nghiém. Tuy nhién, & thoi diém 10 ngay chi 1 trong sb 5 dong vat dugc

ching ngira bing virut G16X van con virut huyét. Nguoc lai, 5 trong s6 6 dong vat duoc
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ching ngira bang Ingelvac PRRS MLV ¢6 virut huyét. 14 ngay sau khi chiing ngira, tht ca
céc dong vt trong ca hai nhém dwoc ching ngira déu khong phat hién thdy virut nhiém
trong méu cua ching.
d. Hiéu luc cua vacxin G16X vé viéc kiém soat lugng tai virut & phéi cta lon bi nhiém
virut PRRS ddc luc cao

O thoi diém 14 ngay sau khi kich thich bing virut LTX1, khong ngac nhién la
lwong tai virut 16n nhét trong dich BAL ciia lgn duoc phat hién & tit ca cac thanh vién
cia nhom khong dugc ching ngra (Fig.16, trung binh 10>® TCIDsy/ml). Tai thoi
diém nay, chi ba trong s& nim dong vét dugc gy mién dich bang G16X virut phat trién
trong t& bao ZMAC van c6 luong virut PRRS ¢c6 thé phét hién dugc trong dich BAL cla
ching. Luong tai trung binh & ba ddng vat duong tinh nay la 10*° TCIDsy/ml. Piéu nay
thé hién muc giam >700 1an v& lugng virut trung binh nhém c6 mit trong phdi cua lon
khong duge ching ngtra va lon dbi chimg dugc kich thich. Nguoc lai, virut nhiém van
dugc phat hién trong dich BAL cta ndm trong s§ 6 lon dwoc ching ngira biang Ingelvac
PRRS MLV. Hon nita, lugng tai virut trung binh cua ching trong ndm dong vét duong
tinh nay 12 10°* TCIDsy/ml, khoang 16n hon 10 lan luong do duge d6i véi nhom da gay
mién dich bang virut G16X.

Toém lai, vi du nay ching minh réng virut G16X, ¢6 ho véi vacxin thuong mai
MLV khoéng c6 doc tinh, nhung c6 hiu luc t5t hon nhiéu vacxin MLV hién dang dugc
bén trén thi trudng trong qua trinh kich thich khéc loai bang virut PRRS typ 2 ¢6 doc tinh
ctia dong khéc.
Vidu 6
Thong tin trinh tu

Céc phuong 4n theo sang ché c6 thé lién quan t6i mot hogic nhiéu trinh tu axit
nucleic hodc protein bao gdm cac muc dugc md ta & ddy. Thong tin trinh ty bét ky, bao
gdm thong tin dugc thé hién riéng r& & dang dién tir, duge cho 1a mot phan clia ban mo ta
& day.

Bang 3. SEQ ID NO:1

catttgtgtt gtcaggagct gtgaccattg gcacagccca aaacttgctg cacggaagcg 60
cccttctgtg acagcctcct tcaggggagce ttgggggtct ttcecctagca ccttgcttcece 120
ggagttgcac tgctttacgg tctctccacc cctttaacca tgtctgggat acttgatcgg 180
tgcacgtgta cccccaatgc cagggtgttt atggcggagg gccaagtcta ctgcacacga 240
tgcctcagtg cacggtctct ccttcctctg aatctccaag tttctgaact cggggtgcta 300
ggcctattct acaggcccga agagccactc cggtggacgt tgccacgtgc attccccact 360
gttgagtgct cccccgecgg ggcctgetgg ctttctgcaa tttttccaat tgcacgaatg 420
accagtggaa acctgaactt ccaacaaaga atggtacggg tcgcagctga actttacaga 480
gccggccage tcacccctac agtcttaaag actttacaag tttatgaacg gggttgccge 540
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tggtacccca
agtgataaac
cccaagcecctg
catgacgccg
gaagtgaaat
tcctteecge
ggtgtttcta
ggcaactgct

cgccatgcecta
cggaggctge
cagtacttct
taccctgggt
gacaaggatg
gcaaggaaag
gaaacccggce
cattactccc
cggatggtga
tgggctactg
aacaggaacg
actgtcactg
tgttgtgage
cctgcttgece
gctctggecg
actgtttcgce
gggaaaatta
aaccgggtca
aatcttgaag
tcectttgatt
ccccaggtca
aactcggtcc
gaagttcgtc
gaagaatatg
gacgaactca
tcggacatga
ccgcggtgga
aagagcttgce
ggcagcccga
agcccctttg
gtgtccgecac
cccgcaccece
cccgcaccge
ccgtaccagg
cccctagecac
gccctaagtg
agctccttgt
tcgggeggge
cgcgaggcat
atgtgggatc
accttagatg
ccgtgtgagt
cttaccattg
gtcggcgaga
caacttgcca
cccgcaggca
gcggacggag
ctgagccgtce
aaccctggcg
ctctttttat
gggtcttcte
ctgttcaagc
agaaatatcc
gtgggccecg
atctggcact
gtgctttctce
gaggtcgctt
tgcgatcggt
gggtgctggg
cagttggatg
caagccgtaa
ccaaaagtgg
aaagttgacc

tcgtaggacc
ctttccecggg
aagacttttg
tcatgtatgt
ttgaaactgt
cccaccacac
tgcgggtcga
ggtggagctt
accaatttgg
aagttaatgg
ccgttaagga
ttgaggacct
aaaaaatttt
cacgctctag
aggccaagga
cgcctgecga
attccaaatt
acgaggatct
gcgcttgtge
tgacccctgg
ataagggcag
ttgaccggcet
aaatgtccgg
agttctttgce
tcagcctttg
ccccggagga
aatgcttggc
gggatgttgt
accagtgtcg
ccctgaccge
accgtgaaag
ggctcatgcc
aagaccagat
tggcctgggce
caccaccacc
cagagagaaa
tttcattggg
atctcccgac
cgcaatgcat
gcggggttgt
ggcgtaagtt
acgagcccct
cgccgcagag
aaatctcgga
ccagcgtgag
cctgcagtgg
gtgatgcgac
gggtggacat
gcaggttaaa
ttgtgatgat
gctcagtcgc
tgaccaacca
aagacccccg
caggtggcgce
gggggcegtt
aggtttttga
gtggttattc
gttacagtta
ggcgcgttcg
ctgtgtccga
ttcattcttt
tcggtctegg
ttttgcttag
aaggtaggtg
ttaacgtgtt
tttgtgcgecce
ccggccgaag
aaaagaagat
agtgcttgcg
tcaaggtttc
ctgaatgcag

tgtccctgga
agcaactcac
cccctttgag
ggccgaaggyg
cceeggggag
agtggacatg
acgccaacac
gtttaacttg

ctaccagacc
tctccgagceca
gagttggatc
cctcagaata
ccggtttggce
tgcgactgct
gcacgaggtt
agggaattgt
tgaaaccacc
tgtgaatgcc
tagcgccaag
gatgtcccct
tcttggttcce
ggctgaggtg
cgattccgat
ccgccacaat
tcaggtgatt
ggtcgcagca
caggcttgag
gctccctggg
cgctctggtc
cttttcactg
actaaccgcc
aaccgggcct
ggaggaggac
agtcgagcag
ccctccgeca
gcctgtcccc
cgacgatgtc
cccacctgag
cttcaggccg
gtctcgaccg
tcagcagatg
agatttgtct
cgagggtgtt
catgtcgggt
aatcactcgc
gcatctccaa
taagcttgat
gctgacttgg
gttcctccca
gcctcacacg
tactgaagat
gggacccttg
gatatcgtcg
cggctcattt
ttggacggta
cctcgtctcee
tccgggtgat
cccagccttt
aatgggggtt
cccagtcggce
tgagcttctc
tcttgccatt
gcttggcatt
taaaaagtgc
tccttttaca
aaaaggcatg
ccccattgag
tacggctagg
ggtattgcag
cgctgttcca
ggtcgtggtt
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gtggccgttt
gtgttaacca
tgtgctatgg
aaagtctcct
ttggagttga
tctaagttcg
ggctgcctce
ctcccactgg

aagcatggtg
gtaactgacc
cgccacttga
agggttgagc
agtcacaagt
acagtcgctg
gccggegeca
ggttggcact
cttcccgaaa
atccaaatcc
tacgtactta
tctttgctce
ccagatgcag
atgcacctgce
cgttcggcett
ggagggaatc
gaggactgct
aagattgacc
aaagcgcgcec
gttgaggcgg
cctgttgtaa
gctaactact
gtgctctcca
ggtccacggc
ttgctgaaac
gttgacctaa
aaagttcagc
gcccecegcegea
cctaacagtt
ccggcaacac
gcgacaccct
gtgacaccct
agaagattga
gcttcctcac
ctgggagtag
aacattaaac
ccaaaatact
gaggtaaagg
gaccctgcta
cgcaacacgt
aaaatgatac
cctgcacctt
gttccacgca
gccttcteeg
cagaggtctg
accgatttgc
aaaagaaaag
catctccctg
tggggttttg
ggtattgctc
tttggctgcet
gctgcttgtg
aaaccttggg
cttggcaggt
gttgcagact
tggggatctt
cgtgcgacca
gaccccattt
caaccctctg
actgtggtcg
gcgggtgggyg
ttccgagcecc
gaccccgaca

-58-

tcgccaactc
acctgccgcet
ctaccgtcta
gggccccecteg
ttgcgaatcg
ccttcacagc
ccgctgacac
aagttcagaa

tctctggcaa
tgaatggacc
aactggcgga
ccaacacgtc
ggtacggcgce
gccgcegettt
acaaggctgg
gcatttccge
gagtgagacc
tcaggctccc
agctggaagg
ctcttgaatg
tcgaggtttt
ctagcagtgc
cccecggtceac
accctgacca
gctgttccca
tgtaccttcg
cgccacgcegt
caactcagac
ctcaaaagtc
actaccgtgce
agttggaagg
ccacactgcc
tggctaacgc
aaacttgggt
ctcgaaaaac
ggaaggttgg
gggaagattt
cttcaagtga
tgagtgagcc
tgaatgagcc
gttcggcgge
agactgaata
aggggcagga
ctgcgtccgt
cagctcaagc
aaacatgcct
cgcaggagtg
ctgcttacca
tcgagacacc
ccgtaggtgc
tcctecgagaa
aggataaacc
acgagagcac
cgccttcecgga
ctgaaaggct
ttttcttcte
cagcttttac
ccctettggg
ggttggcttt
agtttgactc
accctgttcg
tactgggcgg
gtgtcttggc
gtataagaac
ggtcgtcact
ttctcgccac
aaaaacccat
cccagcctta
tgatggtggce
ccttetttec
ctttcaccgce

cctacatgtg
cccgcagaga
tgacattggt
tggcggggat
actccgcacc
ccctgggcgt

tgtccctgaa

caaagaaatt

gtacctacag
tatcgtcgta
agaacccagc
gccattggct
tggaaagaga
gtccgttegt
gcacctcaaa
catcgccaac
ttcagatgac
tgcggecttg
tgagcattgg
tgttcagggc
cggatttgac
tatcccagcc
caccgtgtgg
agtgcgctta
gaacaaaacc
tggcgcaaca

aatggacacc |

gaccgaactg
cttggacaac
gcaaggtgac
ggttgttcga
acgcgggctc
ccagacgact
caagaactac
gaagcctgtc
gtccgattgt
ggctgttggt
gctggtgatt
ggctccaatt
gatacctgtg
ggtaatcccg
tgaggcctct
agctgaggaa
atcatcaagc
catcatcgac
cagtatcatg
gctttctcge

ggcgtttcege |

gccgceccctat
ggagagcgac
aatagaaaat
ggtagatgac
atcagctccg
cggcgtggat
ctttgaccaa
acgccttttc
tctattgtgce
tgtgttttct
tgctgttggt
gccagagtgt
cagccttgtt
ggcacgcagc
tggagcttat
tgctcctaat
aatcgacctg
tgggtggcge
cgcgtttgec
tgaccccaac

taaggcagtc .

caccggagtg
agctctccgg

600
660
720
780
840
900
960
1020

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800



tctggctact
ttaaaaatca
catgttgcct
tcttgcggea

ggacctggct

ttgacagcac
gtttccatcg
cttgcaattg
tggttgcget
tctgtgaata
ggtcgttata
ggccecceccgceg
cgccgcgcetg
cttgagggtyg
tccatggget
catgtcctta
tttgacgtaa
aagacccaat
gtcgaacccg
gggtccccag
caaggaggag
ctaagcgaat
ggcagccaca
gccaaacctg
ctgtggagaa
aatgaggttc
tcctggcetcea
aacaggaaca
gatcttgcgg
ttcctgecte
cacctacttg
ggtgatggag
gaaggggtgt
agactcaatg
tctgegtcca
cttagagtag
cttgaagcct
ctcggccata
ctccaagcca
gacccgaccce
gagaatggcc
atggaagccc
aattccggtg
agagttggcg
attgaagata
gtcaatccag
cttggtatga
ataattgaca
gcttgacccg
aatttcacaa
agctaaaaga
ttgtgctcct
catctcccaa
gggattttga
cttgtgacat
ttaggggtaa
cttacaaaac
acgccactcc
agttgtatgt
gccctaaaca
atgacttgtc
tgtttgccca
attctatggce
aaatcgacgt
ctcttaagaa
ttatcgcget
cgtttaactc
taggcaggtg
gctggtttgce
acgtgctgaa

ccaccacaaa
ggcaaatttc
gctcgatggc
ccggcaccaa

ctctctgcac

tcgtggeggg
gaggcatggce
ccagctatgt
gtttttcttt
tgccttcagg
ctaatgttgc
gtgttgececge
cgttgactgg
ctttcagaac
ctggcggggt
cgggcaattc
agggagattt
tctgcaagga
gcgtcattgg
tgatcaccga
gcatcgttac
taagtgaatt
taattaaaga
aactggaagg
tgatgggaca
tcccagecegt
cgccatggtce
gatggtcact
ctactcaggg
ggatgatggt
ccatcatttt
tgttctctge
cgcaatcctg
acgaggactt
acatgaggaa
agcttgccca
ttgctgatac
cgcctgttgg
ttgagaccag
ccacgccccc
ccaacgcttg
tcggcatcta
atgtgtttta
accctgccga
aggcttacca
agaatggaag
tgaacgtcga
aactccaggg
ctgtggtcge
ccggaccttce
cgcggttgag
gcgttccgeg
gttgcttgcc
gtccgaagcc
taggcgcgge
ccctgagecgg
ccccagtgat
ggtgactgat
accaaccata
gttgacagag
cacccaaggc
tgtaggtaag
tggaataaat
tctgtgtgca
acagtattgc
agcccaccga
gcccatcgcece
ccttgaagct
cgccaacctce
ctgctgccac

cctcgtecte
caagccttca
tttgcacatg
cgacccgtgg

gtccagattg

attcggtatt
tcacaggttg
ttgggtacct
gcatcccctce
aatcttggcc
tggtcttgtce
cttggctacc
ccgcaccatg
tcgaaaaccc
gttcaccatc
agctagggtt
cgccatagcet
tgggtggact
aaaaggattc
ggccggtgag
gcgcccctcea
ctttgctggg
cataggcgag
aggcctctcc
tgcctggacg
cctggtcecgg
tgcgcaagtt
tgccttttte
gcatccgttg
tgtgacctca
gtacttgttt
ggctttctte
cggaatgaat
ggatttcctt
tgcagcgggt
gttggtgcag
cgtggcaccc
cagtatcttc
agtccttget
acccgcacct
gggggatgag
tgttatgggce
tgaggaggtc
ctttgaccct
tgtttacacc
agtccaatgg
cggcgaactg
cctgactaag
ggcggcettgg
accctgggac
cacaaccaac
gttccttege
catcacgggc
actaaagagg
gacgctcctg
gtaaaaggag
actggaaacc
gggcgctccg
ccagcgtctg
cacggctgtg
tttgttttac
tgcccacccg
gggaataggt
caggctgtgce
gggaagaaga
gcagcgttga
ctcggaaaaa
gatcttgcat
ctttatgaac
gacttactgg
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ggtgtagggg
ggaggaggcc
cttgctggga
tgcgctaacc

tgcatttccce

caagaaattg
agttgtaagg
cttacctggt
accatcctat
atggtgttgt
accccctacg
gcaccagatg
ctgtttaccc
tcactgaaca
gacggaaaaa
tccggggteg
gattgcccga
ggccgtgcect
gccttctgcet
cttatcggcg
ggccagtttt
cctaaggtcc
gtgccttcag
accgtccaac
cccttggttg
agtgttttct
ctgatgatca
agcctcggtg
caggcagtta
ccagtcccag
aagtaccgtg
ctgcgatact
catgagtctc
acgaaatgga
caatttatcg
gttgataaag
caactctcgc
gacctaaagg
gggtccaaaa
gtgcccatcc
gaccgtttga
gggaaaaagt
cataataaca
gagaagggaa
tcatcatctg
gaagctgcaa
actaccaaag
gagcagtgtt
ttgttactga
ctgtgaattt
acccggttgce
ttatagacgt
cgggaaacac
aagtcgcact
aaattggtct
ttctacagaa
cagtgcacgc
tcttggccac
tccttgatta
aagatgccgc
ctggagtttt
ttcatcggce
tcccaaccaa
gggaaaactg
agactaggac
gtggtgtcac
acaagtttaa
cctgcgaccg
ttgcctgege
tcacgcaatc

-5O-

attttgccca
cacacctcat
tttatgtgac
cgtttgcecgt

aacatggcct

ccttggtcgt
ctgatatgct
tgctttgtgt
ggttggtgtt
tggtttctct
acattcatca
ggacctactt
cgtcccagcet
ccgtcaatgt
ttaagtgcgt
gcttcaatca
attggcaagg
attggctaac
tcaccgcgtg
ttcacacggg
gtaatgtggc
cgctcggtga
atctttgtgc
ttctttgtgt
ctgtgggttt
cctttggaat
ggcttctaac
cagtgaccgg
tgaatttgag
tgattgcgtg
gcctgcacca
ttgccgaggg
tgactggtgc
ctgattttaa
aggctgccta
ttcgaggaac
ccggtgacat
ttggtagcac
tgaccgtggc
ccctcccacce
ataagaagaa
accagaaatt
cagatgagtg
ctctgtgtgg
gtaagaagtt
agctttccegt
aactggagaa
taaactgcta
aacagcggta
aaaagtggcc
gagaccggtc
cttgatctcc
tgggatcgat
tagtgcgcaa
cccttacaag
tacaaggttt
ggctgcctge
gaccatgccc
ccttgattct
actgagagac
tcgccttgta
ttctacttac
ggatattcag
gcaaactgtt
catactcggce
ccagggcttc
ggagctacag
atccacacct
tgaagagcat
cggcgcagtg

gctgaatgga
ggctgcecctg
tgcggtgggt
ccctggctac

taccctgcee |

tttgattttt
gtgtgttttg
gtttccttge
tttcttgatt
ttggcttctt
ttacactagt
ggccgctgte
tgggtctctt
ggtcgggtcc
aactgccgca
aatgcttgac
ggctgccccce
atcctctgge
cggcgattcc
atcaaataaa
acccatcaag
tgtgaaggtt
cttgcttgct
gtttttecctc

ctttatcttg .

gtttgtgcta
agcagccctt
ttttgtcgca
cacctatgca
tggtgttgtg
aatccttgtt
aaagttgagg
cctcgctatg
gtgctttgtt
tgctaaagca
tttggccaaa
tgttgtcgcet
caagcatacc
gcgcgtegte
gaaagttctg
gaggcgcagg
ttgggataag
ggagtgtctc
acatgtcacc
cttggtccce

agagcaggcc .

actgaaaaga
gccgceccagceg
aaaatagtca
agtgaggttg
gatggtggtg
ggtgctgatg
ggcacgctct
ataatacagg
ctgtaccctg
ggagacatac
cttacgccca
tccgggtttg
aggcctgact
ctctccaaat
cggaaatacc
cctgctaaga
agcgtccectg
accccttgta
accaataatt
atgaaaaagg

accccggtece .

gcaattgtcc
ttaccgtcegt
actaagagag

4860
4920
4980
5040

5100

5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000



gtggcctgtc
tctatgcaca

tcttacaaga

cggacgacct
aacacctgaa
cgccatcatt
ggattctcge
cagcggctge
aagaacttgt
cgccgttett
gagtgtgcgg
gcatttacca
cgggttctgg
acgaggtgct
agggtcttac
ggcgtggaat
tgctcecctac
ggttcatcat
atggtgatgt
ggacgtgccg
ccggteegtg
atgaagcagc
cctgtctggg
ttaacatcat
atgccatcca
cctacgtgga
aggacgacgc
atttgcccac
gacatgctat
caaaaggtac
gaaataacaa
cagacaaacg
ctccgcetece
ttgctaaact
aaaagtggcc
gcatcggtgce
catactatct
gcaccggccg
ctgcgteccecct
accatgtcac
gggtttcaag
cagaccttga
acttcaagga
gtcgctattt
actccacggt
ggtccactca
tcctgtctag
aattctcgtt
cgtatctgta
gtgcgcgceca
cccecgggecce
aaagcctttt
ccattgttga
tggtggtctt
actctgagca
cccacctggg
attgatgaga
tggaaacagg
cattttcagce
cccatgctac
ttgcatcagg
cagcaatggt
ctctttgttyg
ttaggggcaa
cccggcaagce
atgaccgatg
ccagcgaagg
cggcccagtt
tcgaacatca
acaacatttc

gtctggcgac
gcatatggtg

ccagctaaag

cgtgctgtat
ttcgatgctg
tctaggctgt
ggccctcgece
aatactcatg
agttggaata
tatgtccatg
gtactgcggg
cacccacttc
ttcttgtagt
ggaacaagtc
cccecttgac
caggggaaat
ctgtaaagag
tggtccaccc
tatttacaca
gttcaacgtc
ggttcgcatc
gtattgcaat
agacttcaaa
gcctcaaact
gccagattac
aaagcctgtc
catcactatt
aaaagattca
ctttgtgtat
acccgtcaac
agaatgcacg
cgttgtagat
caaggtcgca
cccagcagaa
agatcggctg
cggctatatg
cacaaaattt
aattgaggta
cccacatgcc
ctccagatac
tcccggaaaa
agcctatttce
agttcgacta
cacctggtat
gtacttggac
ttggggagct
cgcgtaccat
ggatgaccca
tgagttcacc
ggaagggaaa
tgtcattgaa
tgacaaaatt
tatcattgta
ttgcatcaga
attacagaag
gaactaaaca
tggtgtcgceg
tggtgagcga
atcttgccge
acaacctgcg
tgtttgctat
taatagctgt
tgctgtggtt
tttttettte
agccgcagag
tggggaggac
ccacttgacc
ccatcccgag
actcatctgce
agccgtgttt

ccgatcacct
ctcagttact

tttgaggaca

gccgagtctce
gggtttcaga
agaataataa
taccacatga
gacagctgtg
gcgcaatgcg
tgggaaaaac
gccececggcecece
caccagcatt
gagtgcaaat
ccgtacaagc
ccaggtagat
gaggttgaac
atcaacatgg
ggtgctggga
ccaacccacc
ccggcaggca
ctggccggceg
caccttgatg
caactccacc
caactgaaga
agggacaaac
aggtatgggc
gactccagtc
ctcaacaggc
gacccacaca
cttgcagtgc
gttgctcagg
tctcteegeg
cacaacttgg
cttgcacctc
gttaccagcc
gtgggccect
gttaagggcg
gactgccggg
ttcattggcg
ctccecgeget
gccgcgaaag
cacccggaga
atggtctgga
cagcttgcta
ccttgcatgg
gacctcgcectg
agtgaaatgc
gtcaagtaca
ggaaacggtg
atttataagg
ccaactttag
ggccaacttt
tttttggcca
ttggtttgct
atcttatgaa
tcectttgggg
tcgaatgtac
ggctacgctg
cattgaagcc
catgacaggg
ttttccaacc
acattcctcc
gcgggttcca
gaactcacag
gcctacgaac
gatcatgacg
agtgtttacg
atattcggga
gccgaacatg
cagacctatt
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ctgtgtctaa
tcaaaagtgg

tgctcaaggt

ccaccatgcc
cggatccaaa
atggacgcca
aggcgagtaa
cttgtttgga
cccgcaagga
tcaggtccaa
cgtacgctac
gtccagtcac
cccectgtagg
ccccacggac
accagactcg
taccagacgg
tcgctgttge
aaacatactg
agaccatgct
caacgctgca
gttggtgtcc
tcttgaggct
cagtgggttt
ccatctggag
tcatgtccat
aagtcctcac
aaggcgccac
agagagccct
ggcagctgca
accgcgacgg
ctctaggtaa
ccatttgtgce
gattttattt
actggcctgt
ttcgcecctat
cggtgtttct
aggctcaagt
aatatcttga
acgtcaaagg
tccttecccaa
cattgtgcac
cccagtccaa
aagacaaaac
gctatgcectc
gccccgecect
tcacccctta
cccccggata
aacatacctg
aggactggga
ctactgccac
gcctgaattg
ttgtggatgc
ttttgtttgg
ccgcgatact
gcctttettt
atgttttggc
cgcatcatgg
tctcgcatta
gagacctgta
tcaaatgtaa
cctggttcee
atattttcct
atactacgta
tgaattacac
ccggtaggtce
agctagggtt
cctggttggce
tagggaatgt
acgggcagaa
accaacatca

-60-

caccatttac
tcacccccat

tcaacccctg

aaactatcac
aaagacagcc
gctagtcccc
tgtttctgaa
gtatgatcct
cggttacagc
ttatgagggg
tgcectgtgge
aatctggtgt
gaaaggcaca
cgttatcatg
ccgcggatta
tgattatgct
ttccaatgta
gctccttcaa
tgacatgatt
attccccgte
tggcaagaat
tcttagcaaa
tgattctcat
gtttggacag
ggtcaacaca
cccctaccac
attcgatgtg
tgttgctatc
gagcctgttt
gcagctgatc
cggagataaa
tgatctagaa
ttcacctgat
ggtgacaacc
ccataaatat
aggcactcct
gcttccggag
tgatcgggag
cactaccgtt
ggaatcggtt
actgacagat
gtgctggaga
agcctatttc
gtacatccgt
ttgcaacagg
tgattacggc
caagattctg
ggggtttgaa
ggattacaat
cagcatgaag
aaatgaaatg
tttcacggag
cttcaccatc
ccgtgcgegce
cccagtgcca
accataaggt
aaaaagcagg
gtagtttgga
aatatttggc
ccatagtgta
ggccaaagct
ctgttgcagc
ctgtttttgg
ggtgtgtcca
tctttggtgce
tatggtaccg
gttcttgtcc
gagtcgagtt
caccaccttg
agtcgacggc

agtttggtga
ggcctcttgt

atcgtctatt

tggtgggttyg
ataacagact
aaccgtgaca
tactacgcct
gaatggtttg
tttcccggcea
aagaagtcga
ctcgacgtct
ggccatccag

agccctttag

cgtgtggagc
gtctccgtca
agtaccgcct
ttgcgcagca
caggtccagg
agggctttgg
ccctccegta
tccttectgg
actaccctca
tgctatgttt
aatatctgtg
acccgtgtga
agggaccgag
gttacactgc
accagggcaa
gatcttcctg
gtgctagata
tttagggcca
gggtcgagct
ttaacacagt

cagaacaatg ’

agccgegegt
ggggttgtgt
acggttttca
cgagaggttg
ggaggatgcc
gcggtagtcg
gtgtacctcc
atgatgttgg
caacttgaag
gttcctgtca
aaagtcgtcg
gctaaaatta
gcgtgcgcegg
tcggatacag
gatgcgtttc
ttttattttc
gggtccatgc
ttcttggtgt
gcecggttggt
cctgccattc

agtggacatt ’

gtcaaccctg
acaggctgcc
tgtggtggct
ctcceggcetg
taatagtact
tcatgatttt
ttcttgtact
tttccgetgg
ccttgectceca
aggatagggt
tctggcectcet
ttcagctaca
tatgttgaca
cctcgtcatg
ggcaattggt

9060
9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200



ttcacctaga

ttctcaggcg
caccaccgca
ctcggcectct
gtatattacc
catgctttet
atttggcaat
tgtcagggag
gacacctgag
aatttgaatg
tttctttgtg
gcagctctca
ggctatctaa
acattgtctc
ctgtgtctac
gtgcecectgge
gctactcatg
ggcggtegece
acctcaaaag
aacaatgggg
tttggcgttt
ccgactgtta
catgacattc
tgcactcctt
ccgtttgtgce
cgcaggcttt
ctccactacg
aaaagctgtt
agcagaagag
agatcatcgc
aaaacccgga
cccctagtga
ggacttgcac
cgcatcatac
ttcttgaggc
ttgtgcctcect
gagaaccata

atggctgcgt

ttcgcctgea
gcggcaagcet
gaggcgattc
atcacagcca
tcttgececttt
gtgtcaggca
tttacccaac
accatgaggt
tttaagtatg
gtgtatcgtg
tctacagttg
taaatttgat
ctatggtgcc
cgccgggttt
tgcgttgact
taccagatat
tgtcatcata
agttgtgctt
tcgtccttag
tctattacct
gggcttctgce
gcgcactttc
tggggggtgt
ttgctaggcc
catccgattg
gtcaacggca
aaacagggag
aaagaagggyg
ccagcaaaac
gaagccccat
gcggcaattg
cctgtcagat
tgtgcgectg
atctcagtgt
aagtcaccta
cggccgaaat

Bang 4. SEQ ID NO:2
N (11766) .. (11766)

catttgtgtt
cccttetgtg
ggagttgcac
tgcacgtgta
tgcctcagtyg
ggcctattct
gttgagtgct
accagtggaa
gccggcecage
tggtacccca
agtgataaac
cccaagcctg
catgacgccg
gaagtgaaat
tcectteecge
ggtgtttcta
ggcaactgct
cgccatgcecta
cggaggctge
cagtacttct
taccctgggt
gacaaggatg
gcaaggaaag
gaaacccggce
cattactccc
cggatggtga
tgggctactg

aacaggaacg

gtcaggagct
acagcctcct
tgctttacgg
cccccaatge
cacggtctct
acaggcccga
cccecgeegg
acctgaactt
tcacccctac
tcgtaggacc
ctttcccggg
aagacttttg
tcatgtatgt
ttgaaactgt
cccaccacac
tgcgggtcga
ggtggagctt
accaatttgg
aagttaatgg
ccgttaagga
ttgaggacct
aaaaaatttt
cacgctctag
aggccaagga
cgcctgccga
attccaaatt
acgaggatct

gcgcttgtge

cccttetttt

aaccatgttt
ttgctgtcct
gcaaaatccc
atgttacaga
tctatgcttc
tcgtggcectgt
gctccttgat
gggcaactgt
ttggggaaat
ccgttectgtt
atttacaact
tgggcagtgg
ctcactacca
gttcacgggce
tgcttcgtca
actaactttc
gagaaaaggg
gatggttccg
atgacttttg
acacgccagt
accttttgat
agagtacaaa
attcagccat
gcaagtacat
cggcaaatga
cattggtgcce
tggtaaacct
gatggccagce
cagtccagag
tttcctctag
tgtctgtcgt
tcagggagga
atccgcgtca
ttgaattgga
ttcaattagg
t

<223> A, G,
gtgaccattg
tcaggggage
tctctccacce
cagggtgttt
ccttectcetg
agagccactc
ggcctgetgg
ccaacaaaga
agtcttaaag
tgtcecctgga
agcaactcac
cccctttgag
ggccgaaggyg
cceceggggag
agtggacatg
acgccaacac
gtttaacttg
ctaccagacc
tctccgagcea
gagttggatc
cctcagaata
ccggtttgge
tgcgactgcet
gcacgaggtt
agggaattgt
tgaaaccacc
tgtgaatgcc

tagcgccaag
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cctcatggtt

cagttcgagt
ccaagacatc
tcagtgccgt
tgagaattat
tgagatgagt
gtgtgtcaat
ggtcgaccat
tttagcctgt
gcttgaccgc
ttgctgtgct
tgacgctatg
agagttttgt
gccatttcct
ggtatgtcct
ttaggtttgce
ttctggacac
gcaaagttga
tggcaacccc
ttatgatagc
gatgatatat
cttcctgaac
taaggtcgcg
agaaacctgg
tctggcccect
taaccacgca
cgggttgaaa
tgtcaaatat
cagtcaatca
gcaagggacc
cgactgaaga
caatccagac
taagttacac
cagcatcacc
agaatgtgtg
gcgaccgtgt

T, hodc C
gcacagccca
ttgggggtct
cctttaacca
atggcggagg
aatctccaag
cggtggacgt
ctttctgcaa
atggtacggg
actttacaag
gtggccgttt
gtgttaacca
tgtgctatgg
aaagtctcct
ttggagttga
tctaagttcg
ggctgcecctcce
ctcccactgg
aagcatggtg
gtaactgacc
cgccacttga
agggttgagce
agtcacaagt
acagtcgctg
gccggcegeca
ggttggcact
cttcccgaaa
atccaaatcc

tacgtactta
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ggttttaaat

cttgcagaca
agttgcctta
acggcgatag
ttacattctt
gaaaagggat
tttaccagct
gtgcggctge
ctttttgcca
gggctgttgce
cgtcaacgcc
tgagctgaat
catctttccc
tgacacagtc
gagcagcatc
aaagaattgc
taagggcaga
ggtcgaaggt
tataaccaga
acggctccac
gccctaaaag
tgtgctttca
ctcactatgg
aaattcatca
gcccaccacg
tttgtcgtcc
ggcctcgtgt
gccaaataac
gctgtgccag
gggaaagaaa
tgatgtcaga
tgcctttaat
tgtggagttt
ctcagcatga
gtgaatggca
gggggtaaga

aaacttgctg
gtccctagca
tgtctgggat
gccaagtcta
tttctgaact
tgccacgtgce
tttttccaat
tcgcagctga
tttatgaacg
tcgccaactce
acctgccgcet
ctaccgtcta
gggccccteg
ttgcgaatcg
ccttcacagc
ccgctgacac
aagttcagaa
tctctggcaa
tgaatggacc
aactggcgga
ccaacacgtc
ggtacggcgce
gccgcegettt
acaaggctgg
gcatttccge
gagtgagacc
tcaggctccc

agctggaagg

gtctcttggt |

ttaagaccaa
ggcatcgcaa
ggacacccgt
ctgatctcct
ttaaggtggt
acgtccaaca
tccatttcat
ttctgttggce
tcgcgattgce
aacagcaaca
ggcacagatt
gttttgactc
gctttagtca
tacgcggtct
atgtcctggce
ctctatcgtt
catctgatcg
gtttcagcgg
aaaaggtgct

tgagtcgcgg

ccttcgggta -

gagcagtagt
cctccagatg
ttgagagtgc
ggcgtcccgg
tgggtggcag
aacggcaagc
atgctgggta
aataagaaga
catcacttta
caaggcgctg
agtttgccta
tgggctggca
ctgattgaca
tttaattggc

cacggaagcg -

ccttgcttcce
acttgatcgg
ctgcacacga
cggggtgcta
attccccact
tgcacgaatg
actttacaga
gggttgccge
cctacatgtg
cccgcagaga
tgacattggt
tggcggggat
actccgcacc
ccctgggegt
tgtccctgaa
caaagaaatt
gtacctacgg
tatcgtcgta
agaacccagc
gccattggct

tggaaagaga

gtccgttegt
gcacctcaaa
catcgccaac
ttcagatgac
tgcggecttg

tgagcattgg

13260

13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15381

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



actgtcactg
tgttgtgagce
cctgcecctgece
gctctggceg
actgtttcge
gggaaaatta
aaccgggtca
aatcttgaag
tcctttgatt
ccccaggtcea
aactcggtcc
gaagttcgtc
gaagaatatg
gacgaactca
tcggacatga
ccgcggtgga
aagagcttgc
ggcagcccga
agcccctttg
gtgtccgcac
cccgcacccce
cccgcaccgce
ccgtaccagg
cccctagcac
gccctaagtg
agctccttgt
tcgggeggge
cgcgaggcat
ccgccctatce
gagagcgacc
atagaaaatg
gtagatgacc
tcagctccge
ggcgtggatg
tttgaccaac
cgccttttca
ctattgtgcc
gtgttttctg
gctgttggte
ccagagtgta
agccttgttg
gcacgcagca
ggagcttatg
gctcctaatg
atcgacctgt
gggtggcgceg
gcgtttgecce
gaccccaacc
aaggcagtcc
accggagtga
gctctcecggt
ctgaatggat
gctgccctge
gcggtgggtt
cctggctacg
accctgccct
ttgatttttg
tgtgttttge
tttccttgcet
ttcttgattt
tggcttcttg
tacactagtg
gcecgcectgtece
gggtctcttc
gtcgggtcect
actgccgcac
atgcttgact

gctgccccca
tcctetggeg
ggcgattccg
tcaaataaac

tgacccctgg
ataagggcag
ttgaccggcect
aaatgtccgg
agttctttgce
tcagcctttg
cccecggagga
aatgcttggc
gggatgttgt
accagtgtcg
ccctgaccgce
accgtgaaag
ggctcatgcc
aagaccagat
tggcctggge
caccaccacc
cagagagaaa
tttcattggg
atctctcgac
cgcaatgcat
gcggggttgt
ggcgtaagtt
acgagcccct
cgccgcagag
aaatctcgga
ccagcgtgag
cctgcagtgg
gtgatgcgac
cgtgtgagtt
ttaccattgg
tcggcgagat
aacttgccaa
ccgcaggcecac
cggacggagg
tgagccgtca
accctggcgg
tctttttatg
ggtcttctcg
tgttcaagtc
gaaatatcct
tgggcccegt
tctggcactt
tgctttctca
aggtcgcttt
gcgatcggtt
ggtgctgggce
agttggatga
aagccgtaaa
caaaagtggt
aagttgaccc
ctggctactc
taaaaatcag
atgttgcctg
cttgcggcac
gacctggctc
tgacagcact
tttccatcgg
ttgcaattgc
ggttgcgctg
ctgtgaatat
gtcgttatac
gccececgegg
gccgegcetge
ttgagggtgce
ccatgggctc
atgtccttac
ttgacgtaaa

agacccaatt
tcgaacccgg
ggtccccagt
aaggaggagg

gatgtcccct
tcttggttcce
ggctgaggtg
cgattccgat
ccgccacaat
tcaggtgatt
ggtcgcagca
caggcttgag
gctcecctggg
cgctctggtc
cttttcactg
actaaccgcc
aaccgggcct
ggaggaggac
agtcgagcag
ccctecgeca
gcctgtcccce
cgacgatgtc
cccacctgag
cttcaggccg
gtctcgaccg
tcagcagatg
agatttgtct
cgagggtgtt
catgtcgggt
aatcactcgc
gcatctccaa
taagcttaag
tgtgatgatg
ctcagtcgct
gaccaaccag
agacccccgg
aggtggcgcc
ggggccgttt
ggtttttgac
tggttattct
ttacagttac
gcgcgttcga
tgtgtccgac
tcattctttt
cggtctcggt
tttgcttagg
aggtaggtgt
taacgtgttt
ttgtgcgcca
cggccgaagc
aaagaagatt
gtgcttgcegg
caaggtttcc
tgaatgcagg
caccacaaac
gcaaatttcc
ctcgatggct
cggcaccaac
tctctgcacg
cgtggcggga
aggcatggct
cagctatgtt
tttttctttg
gccttcagga
taatgttgct
tgttgccgece
gttgactggce
tttcagaact
tggcggggtyg
gggcaattca
gggagatttc

ctgcaaggat
cgtcattgga
gatcaccgag
catcgttacg
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tctttgctee
ccagatgcag
atgcacctgce
cgttcggcett
ggagggaatc
gaggactgct
aagattgacc
aaagcgcgcc
gttgaggcgg
cctgttgtaa
gctaactact
gtgctctcca
ggtccacggce
ttgctgaaac
gttgacctaa
aaagttcagc
gcccegcegea
cctaacagtt
ctggcaacac
gcgacaccct
gtgacaccct
agaagattga
gcttcctcac
ctgggagtag
aacattaaac
ccaaaatact
gaggtaaagg
ttcctececcaa
cctcacacgc
actgaagatg
ggacccttgg
atatcgtcge
ggctcattta
tggacggtaa
ctcgtctccc
ccgggtgatt
ccagcctttg
atgggggttt
ccagtcggcg
gagcttctca
cttgccattc
cttggcattg
aaaaagtgct
ccttttacac
aaaggcatgg
cccattgagce
acggctagga
gtattgcagg
gctgttccat
gtcgtggttg
ctcgtccteg
aagccttcag
ttgcacatgc
gacccgtggt
tccagattgt
ttcggtattce
cacaggttga
tgggtacctc
catcccctca
atcttggcca
ggtcttgtca
ttggctaccg
cgcaccatgc
cgaaaaccct
ttcaccatcg
gctagggttt
gccatagctg

gggtggactg
aaaggattcg
gccggtgagce
cgcccectcecag
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ctcttgaatg
tcgaggtttt
ctagcagtgc
cccecggtcecac
accctgacca
gctgttccca
tgtaccttcg
cgccacgcgt
caactcagac
ctcaaaagtc
actaccgtgce
agttggaagg
ccacactgcc
tggctaacgc
aaacttgggt
ctcgaaaaac
ggaaggttgg
gggaagattt
cttcaagtga
tgagtgagcc
tgaatgagcc
gttcggcgge
agactgaata
aggggcagga
ctgcgtcegt
cagctcaagc
aaacatgcct
aaatgatact
ctgcaccttc
ttccacgcat
ccttctcecga
agaggtctga
ccgatttgcc
aaagaaaagc
atctccctgt
ggggttttge
gtattgctcc
ttggctgctg
ctgcttgtga
aaccttggga
ttggcaggtt
ttgcagactg
ggggatcttg
gtgcgaccag
accccatttt
aaccctctga
ctgtggtcgc
cgggtggggt
tccgagceccecce
accccgacac
gtgtagggga
gaggaggccc
ttgctgggat
gcgctaaccc
gcatttccca
aagaaattgc
gttgtaaggc
ttacctggtt
ccatcctatg
tggtgttgtt
cccecctacga
caccagatgg
tgtttacccc
cactgaacac
acggaaaaat
ccggggtegg
attgcccgaa

gccgtgecta
ccttctgett
ttatcggcgt
gccagttttg

tgttcagggc
cggatttgac
tatcccagcc
caccgtgtgg
agtgcgctta
gaacaaaacc
tggcgcaaca
aatggacacc
gaccgaactg
cttggacaac

gcaaggtgac

ggttgttcga
acgcgggctce
ccagacgact
caagaactac
gaagcctgtce
gtccgattgt
ggctgttggt
gctggtgatt
ggctccaatt
gatacctgtg
ggtaatcccg
tgaggcctct
agctgaggaa
atcatcaagc
catcatcgac
cagtatcatg
cgagacaccg
cgtaggtgcg
cctcgagaaa
ggataaaccg

cgagagcaca

gccttcggac
tgaaaggctc
tttcttctca
agcttttact
cctcttgggt
gttggctttt
gtttgactcg
ccctgttege
actgggcggyg
tgtcttggct
tataagaact
gtcgtcacta
tctcgeccact
aaaacccatc
ccagccttat
gatggtggct
cttctttceccce
tttcaccgca
ttttgcccag
acacctcatg

ttatgtgact

gtttgccgte
acatggcctt
cttggtcgtt
tgatatgctg
gctttgtgtg
gttggtgttt
ggtttctctt
cattcatcat
gacctacttg
gtcccagcett
cgtcaatgtg
taagtgcgta
cttcaatcaa
ttggcaaggg

ttggctaaca
caccgcgtgce
tcacacggga
taatgtggca

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700

5760
5820
5880
5940



cccatcaagc
gtgaaggttg
ttgcttgctg
tttttecctce
tttatcttga
tttgtgctat
gcagccctta
tttgtcgcag
acctatgcat
ggtgttgtge
atccttgttg
aagttgaggg
ctcgctatga
tgctttgttt
gctaaagcac
ttggccaaac
gttgtcgcectc
aagcataccc
cgcgtegteg
aaagttctgg
aggcgcagga
tgggataaga
gagtgtctca
catgtcacca
ttggtcceccg
gagcaggccc
ctgaaaagaa
ccgeccagcgg
aaatagtcaa
gtgaggttga
atggtggtgt
gtgctgatgc
gcacgctctg
taatacaggc
tgtaccctgt
gagacatacc
ttacgcccaa
ccgggtttga
ggcctgactg
tctccaaata
ggaaatacct
ctgctaagaa
gcgtcectga
ccccttgtac
ccaataattt
tgaaaaaggc
cceceggtect
caattgtccg
taccgtcgta
ctaagagagg
gtttggtgat
gcctettgtt
tcgtctattce
ggtgggttga
taacagactc
accgtgacag
actacgcctce
aatggtttga
ttcceggeac
agaagtcgag
tcgacgtcetg
gccatccagc
gccctttaga
atgtggagca
tctcecgtecag
gtaccgecett
tgcgcagcag
aggtccagga
gggctttggg
cctcecegtac
ccttectgga

taagcgaatt
gcagccacat
ccaaacctga
tgtggagaat
atgaggttct
cctggctcac
acaggaacag
atcttgecggce
tcctgecteg
acctacttgc
gcgatggagt
aaggggtgtc
gactcaatga
ctgcgtccaa
ttagagtaga
ttgaagcctt
tcggccatac
tccaagccat
acccgacccce
agaatggccc
tggaagccct
attccggtga
gagttggcga
ttgaagataa
tcaatccaga
ttggtatgat
taattgacaa
cttgacccgce
atttcacaac
gctaaaagac
tgtgctcctg
atctcccaag
ggattttgag
ttgtgacatt
taggggtaac
ttacaaaacc
cgccactccg
gttgtatgta
ccctaaacag
tgacttgtcc
gtttgcccat
ttctatggct
aatcgacgtt
tcttaagaaa
tatcgcgcta
gtttaactcg
aggcaggtgce
ctggtttgcc
cgtgctgaac
tggcctgtceg
ctatgcacag
cttacaagac
ggacgacctc
acacctgaat
gccatcattt
gattctcgcg
agcggcetgea
agaacttgta
gcecgttettt
agtgtgcggg
catttaccac
gggttctggt
cgaggtgctg
gggtctcacc
gcgtggaatc
gctccctacc
gttcatcatt
tggtgatgtt
gacgtgccgg
cggtccgtgg
tgaagcagcg

aagtgaattc
aattaaagac
actggaagga
gatgggacat
cccagccgte
gccatggtct
atggtcactt
tactcagggg
gatgatggtt
catcattttg
gttctctgceg
gcaatcctgc
cgaggacttg
catgaggaat
gcttgcccag
tgctgatacc
gcctgttgge
tgagaccaga
cacgccccca
caacgcttgg
cggcatctat
tgtgttttat
ccctgccgac
ggcttaccat
gaatggaaga
gaacgtcgac
actccagggc
tgtggtcgeg
cggaccttca
gcggttgage
cgttccgegg
ttgcttgccece
tccgaagcca
aggcgcggcyg
cctgagcggg
cccagtgata
gtgactgatg
ccaaccatac
ttgacagagc
acccaaggct
gtaggtaagt
ggaataaatg
ctgtgtgcac
cagtattgcg
gcccaccgag
cccatcgecc
cttgaagctg
gccaacctcc
tgctgccacg
tctggcgacc
catatggtgc
cagctaaagt
gtgctgtatg
ttgatgctgg
ctaggctgta
gcecctegect
atactcatgg
gttggaatag
atgtccatgt
tactgcgggg
acccacttcc
tcttgtagtg
gaacaagtcc
cceccttgacc

aggggaaatg
tgtaaagaga
ggtccacccg
atttacacac
ttcaacgtcc
gttcgcatcc
tattgcaatc
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tttgctgggce
ataggcgagg
ggcctctcca
gcctggacgce
ctggtccgga
gcgcaagttc
gcctttttca
catccgttge
gtgacctcac
tacttgttta
gctttcttcce
ggaatgaatc
gatttcctta
gcagcgggte
ttggtgcagg
gtggcacccc
agtatcttcg
gtccttgctg
cccgcacctg
ggggatgagg
gttatgggcg
gaggaggtcc
tttgaccctg
gtttacacct
gtccaatggg
ggcgaactga
ctgactaagg
gcggettggt
ccctgggacc
acaaccaaca
ttcctteget
atcacgggcc
ctaaagagga
acgctcctga
taaaaggagt
ctggaaaccc
ggcgctecegt
cagcgtctgt
acggctgtga
ttgttttacc
gcccaccegt
ggaataggtt
aggctgtgceg
ggaagaagaa
cagcgttgag
tcggaaaaaa
atcttgcatc
tttatgaact
acttactggt
cgatcacctc
tcagttactt
ttgaggacat
ccgagtctcce
ggtttcagac
gaataataaa
accacatgaa
acagctgtgce
cgcaatgcgc
gggaaaaact
ccccecggeect
accagcattg
agtgcaaatc
cgtacaagcc
caggtagata

aggttgaact
tcaacatggt
gtgctgggaa
caacccacca
cggcaggcac
tggccggegg
accttgatgt
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ctaaggtccc
tgccttcaga
ccgtccaact
ccttggttgce
gtgttttctc
tgatgatcag
gccteggtge
aggcagttat
cagtcccagt
agtaccgtgg
tgcgatactt
atgagtctct
cgaaatggac
aatttatcga
ttgataaagt
aactctcgcc
acctaaaggt
ggtccaaaat
tgcccatccce
accgtttgaa
ggaaaaagta
ataataacac
agaagggaac
caccatctgg
aagctgcaaa
ctaccaaaga
agcagtgttt
tgttactgaa
tgtgaattta
cccggttgeg
tatagacgtc
gggaaacact
agtcgcactt
aattggtctc
tctacagaat
agtgcacgcg
cttggccacg
ccttgattac
agatgccgca
tggagttttt
tcatcggect
cccaaccaag
ggaaaactgg
gactaggacc
tggtgtcacc
caagtttaag
ctgcgaccga
tgcctgcget
cacgcagtcc
tgtgtctaac
caaaagtggt
gctcaaggtt
caccatgcca
ggatccaaaa
tggacgccag
ggcgagtaat
ttgtttggag
ccgcaaggac
caggtccaat
gtacgctact
tccagtcaca
ccctgtaggg
cccacggacc
ccagactcgc

accagacggt
cgctgttgcet
aacatactgg
gaccatgctt
aacgctgcaa
ttggtgtcct
cttgaggctt

gctcggtgat
tctttgtgece
tctttgtgtg
tgtgggtttc
ctttggaatg
gcttctaaca
agtgaccggt
gaatttgagc
gattgcgtgt
cctgcaccaa
tgccgaggga
gactggtgcc
tgattttaag
ggctgcctat
tcgaggaact
cggtgacatt
tggtagcacc
gaccgtggcg
cctcccaccg

taagaagaag

ccagaaattt
agatgagtgg
tctgtgtgga
taagaagttc
gctttcecgta
actggagaaa
aaactgctag
acagcggtaa
aaagtggcca
agaccggtcg
ttgatctccg
gggatcgatg
agtgcgcaaa
ccttacaagc
acaaggtttg
gctgcctgcece
accatgccct
cttgattcta
ctgagagacc
cgccttgtac

tctacttacc -

gatattcaga
caaactgtta
atactcggca
cagggcttca
gagctacaga
tccacacctg
gaagagcatt
ggcgcagtga
accatttaca
cacccccatg
caacccctga
aactatcact
aagacagcca
ctagtcccca
gtttctgaat
tatgatcctg
ggttacagct
tatgagggga
gcctgtggece
atctggtgtg

aaaggcacaa °

gttatcatgc
cgcggattag

gattatgcta
tccaatgtat
ctccttcaac
gacatgatta
ttceceegtece
ggcaagaatt
cttagcaaaa

6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780

9840
9900
9960
10020
10080
10140
10200



ctaccctcac
gctatgtttt
atatctgtga
cccgtgtgac
gggaccgaga
ttacactgca
ccagggcaag
atcttcctge
tgctagatag
ttagggccac
ggtcgagctc
taacacagtt
agaacaatga
gccgegegtg
gggtcgtgte
cggttttcag
gagaggttgce
gaggatgcca
cggtagtcgg
tgtacctccc
tgatgttgga
aacttgaagg
ttcctgtcaa
aagtcgtcgg
ctaaaattat
cgtgcgcgga
cggatncagc
atgcgtttcg
tttattttcc
ggtccatgca
tcttggtgtce
ccggttggtt
ctgccattca
gtggacattc
tcaaccctga
caggctgcect
gtggtggctc
tccecggetge
aatagtactt
catgattttc
tcttgtactc
ttccgetggt
cttgcctcac
ggatagggta
ctggcctctc
tcagctacac
atgttgacat
ctcgtcatga
gcaattggtt
tctcttggtt
taagaccaac
gcatcgcaac
gacacccgtg
tgatctccte
taaggtggta
cgtccaacat
ccatttcatg
tctgttggcea
cgcgattgct
acagcaacag
gcacggattg

ttttgactca
ctttagtcac
acgcggtctg
tgtcctggceg
tctatcgttg
atctgatcga
tttcagcgga
aaaggtgctt
gagtcgcgge
cttcgggtac

ctgtctggga
taacatcatg
tgccatccag
ctacgtggaa
ggacgacgcc
tttgcccaca
acatgctatc
aaaaggtaca
aaataacaaa
agacaaacgc
tccgetececece
tgctaaactc
aaagtggcca
catcggtgcc
atactatctc
caccggccga
tgcgtcccte
ccatgtcacc
ggtttcaagt
agaccttgaa
cttcaaggaa
tcgctatttce
ctccacggtg
gtccactcat
cctgtctagce
attctcgttg
gtatctgtat
tgcgcgccag
cccgggecct
aagccttttt
cattgttgat
ggtggtcttt
ctctgagcaa
ccacctgggg
ttgatgagat
ggaaacaggt
attttcagca
ccatgctaca
tgcatcaggt
agcaatggtt
tctttgttgt
taggggcaat
ccggcaagca
tgaccgatgt
cagcgaaggc
ggcccagttce
cgaacatcaa
caacatttca
tcacctagaa
tctcaggcgt
accaccgcag
tcggcctctg
tatattacca
atgctttctt
tttggcaatg
gtcagggagt
acacctgaga
atttgaatgt
ttctttgtgg
cagctctcat
gctatctaat

cattgtctcc
tgtgtctacc
tgccectgget
ctactcatgt
gcggtcgect
cctcaaaaga
acaatggggt
ttggcgtttt
cgactgttag
atgacattcg

gacttcaaac
cctcaaactc
ccagattaca
aagcctgtca
atcactattg
aaagattcac
tttgtgtatg
cccgtcaacc
gaatgcacgg
gttgtagatt
aaggtcgcac
ccagcagaac
gatcggctgg
ggctatatgg
acaaaatttg
attgaggtag
ccacatgcct
tccagatacc
cccggaaaag
gcctatttcc
gttcgactaa
acctggtatc
tacttggacc
tggggagctg
gcgtaccata
gatgacccag
gagttcaccg
gaagggaaaa
gtcattgaac
gacaaaattg
atcattatat
tgcatcagat
ttacagaaga
aactaaacat
ggtgtcgegt
ggtgagcgag
tcttgccgece
caacctgcgce
gtttgctatt
aatagctgta
gctgtggttg
ttttctttcg
gccgcagagg
ggggaggacg
cacttgacca
catcccgaga
ctcatctgceg
gccgtgtttce
tggctgcegtce
tcgcctgcecaa
cggcaagctt
aggcgattcg
tcacagccaa
cttgcctttt
tgtcaggcat
ttacccaacg
ccatgaggtg
ttaagtatgt
tgtatcgtgce
ctacagttga
aaatttgatt

tatggtgccc
gccgggtttg
gcgttgactt
accagatata
gtcatcatag
gttgtgcttg
cgtccttaga
ctattaccta
ggcttctgceca
cgcactttca
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aactccaccc
aactgaagac
gggacaaact
ggtatgggca
actccagtca
tcaacaggca
acccacacag
ttgcagtgca
ttgctcaggc
ctctccgege
acaacttggg
ttgcacctca
ttaccagcct
tgggcccecte
ttaagggcga
actgccggga
tcattggcga
tccegegett
ccgcgaaagce
acccggagac
tggtctggaa
agcttgctag
cctgcatggg
acctcgcectgt
gtgaaatgcc
tcaagtacaa
gaaacggtga
tttataaggc
caactttagg
gccaactttt
ttttggccat
tggtttgctce
tcttatgaag
cctttgggga
cgaatgtacc
gctacgctgt
attgaagccg
atgacagggt
tttccaaccc
cattcctcca
cgggttccaa
aactcacagt
cctacgaacc
atcatgacga
gtgtttacgce
tattcgggat
ccgaacatga
agacctatta
ccttetttte
accatgtttc
tgctgtcctce
caaaatccct
tgtgacagat
ctatgcttct
cgtggctgtg
ctccttgatg
ggcaactgtt
tggggaaatg
cgttctgttt
tttacaactt
gggcagtgga
tcactaccag
ttcacgggcg
gcttcgtcat
ctaactttct
agaaaagggg
atggttcecgt
tgacttttgt
cacgccagtg
ccttttgatc
gagtacaaat
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agtgggtttt
catctggagg
catgtccatg
agtcctcacc
aggcgccaca
gagagccctt
gcagctgcag
ccgcgacggyg
tctaggtaac
catttgtgct
attttatttc
ctggccecgtg
tcgcectate
ggtgtttcta
ggctcaagtg
atatcttgat
cgtcaaaggc
ccttcccaag
attgtgcaca
ccagtccaag
agacaaaaca
ctatgcctcg
cccecgecectt
caccccttat
cccecggatac
acatacctgg
ggactgggag
tactgccacc
cctgaattga
tgtggatgct
tttgtttggc
cgcgatactc
cctttcttte
tgttttggca
gcatcatgga
ctcgcattag
agacctgtaa
ctaatgtaac
ctggttcccg
tattttcctce
tactacgtac
gaattacacg
cggtaggtct
gctagggttt
ctggttggcg
agggaatgtg
cgggcagaac
ccaacatcaa
ctcatggttg
agttcgagtc
caagacatca
cagtgccgta
gagaattatt
gagatgagtg
tgtgtcaatt
gtcgaccatg
ttagcctgtc
cttgaccgceg
tgctgtgctce
gacgctatgt
gagttttgtc
ccatttcctt
gtatgtcctg
caggtttgca
tctggacact
caaagttgag
ggcaacccct
tatgatagca
atgatatatg
ttcctgaact
aaggtcgcgce

gattctcatt
tttggacaga
gtcaacacaa
ccctaccaca
ttcgatgtgg
gttgctatca
agcctgtttg

cagctgatcg .

ggagataaat
gatctagaag
tcacctgatt
gtgacaaccc
cataaatata
ggcactcctg
cttccggaga
gatcgggagce
actaccgttg
gaatcggttg
ctgacagatg
tgctggagaa
gcctatttcc
tacatccgtg
tgcaacagga
gattacggcg
aagattctgg
gggtttgaat
gattacaatg
agcatgaagt

aatgaaatgg -

ttcacggagt
ttcaccatcg
cgtacgcgcc
ccagtgccaa
ccataaggtg
aaaagcagga
tagtttggat
atatttggcc
catagtgtat
gccaaagctt
tgttgcagct
tgtttttggt
gtgtgtccac
ctttggtgca
atggtaccgt
ttcttgtcct
agtcgagttt
accaccttgc
gtcgacggcg
gttttaaatg

ttgcagacat -

gttgccttag
cggcgatagg
tacattctte
aaaagggatt
ttaccagcta
tgcggctgcet
tttttgccat
ggctgttgcet
gtcaacgcca
gagctgaatg
atctttcccg
gacacagtcg
agcagcatct
aagaattgca
aagggcagac
gtcgaaggtc
ataaccagag
cggctccaca
ccctaaaagt
gtgctttcac

tcactatggg

10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860

13920
13980
14040
14100
14160
14220
14280
14340
14400
14460



agcagtagtt
ctccagatgce
tgagagtgcc
gcgtcececgge
gggtggcaga
acggcaagca
tgctgggtaa
ataagaagaa
atcactttac
aaggcgctgg
gtttgcctac
gggctggcat
tgattgacat
ttaattggcg

gcactccttt
cgtttgtgct
gcaggctttc
tccactacgg
aaagctgtta
gcagaagaga
gatcatcgcce
aaacccggag
ccctagtgag
gacttgcacc
gcatcatact
tcttgaggca
tgtgcctcta
agaaccatac

Bang 5. SEQ ID NO:3

catttgtgtt
cccttctgtg
ggagttgcac
tgcacgtgta
tgcctcagtg
ggcctattct
gttgagtgct
accagtggaa
gccggccage
tggtacccca
agtgataaac
cccaagcctg
catgacgccg
gaagtgaaat
tccttcecege
ggtgtttcta
ggcaactgct
cgccatgcta
cggaggctge
cagtacttct
taccctgggt
gacaaggatg
gcaaggaaag
gaaacccggce
cattactccc
cggatggtga
tgggctactg
aacaggaacg
actgtcactg
tgttgtgagc
cctgcttgcece
gctctggcceg
actgtttcgce
gggaaaatta
aaccgggtca
aatcttgaag
tcectttgatt
ccccaggtcea
aactcggtcc
gaagttcgtc
gaagaatatg
gacgaactca
tcggacatga
ccgeggtgga
aagagcttgc
ggcagcccga
agcccecctttg
gtgtccgcac
cccgecacccece
cccgecaccgce
ccgtaccagg
cccctageac
gccctaagtg
agctccttgt

gtcaggagct
acagcctcct
tgctttacgg
cccccaatge
cacggtctct
acaggcccga
cccececgecgyg
acctgaactt
tcacccctac
tcgtaggacc
ctttccecggg
aagacttttg
tcatgtatgt
ttgaaactgt
cccaccacac
tgcgggtcga
ggtggagctt
accaatttgg
aagttaatgg
ccgttaagga
ttgaggacct
aaaaaatttt
cacgctctag
aggccaagga
cgcctgccga
attccaaatt
acgaggatct
gcgcttgtgce
tgacccctgg
ataagggcag
ttgaccggcect
aaatgtccgg
agttctttgce
tcagcctttg
ccccggagga
aatgcttggce
gggatgttgt
accagtgtcg
ccctgaccgce
accgtgaaag
ggctcatgcc
aagaccagat
tggcctggge
caccaccacc
cagagagaaa
tttcattggg
atctctcgac
cgcaatgcat
gcggggttgt
ggcgtaagtt
acgagccect
cgccgcagag
aaatctcgga
ccagcgtgag

ggggggtgta
tgctaggccg
atccgattgce
tcaacggcac
aacagggagt
aagaaggggg
cagcaaaacc
aagccccatt
cggcaattgt
ctgtcagatt
gtgcgectga
tctcagtgtt
agtcacctat
ggccgaaatt

gtgaccattg
tcaggggagc
tctctccacc
cagggtgttt
ccttcctcectg
agagccactc
ggcctgetgg
ccaacaaaga
agtcttaaag
tgtccctgga
agcaactcac
cccctttgag
ggccgaaggg
cceeggggag
agtggacatg
acgccaacac
gtttaacttg
ctaccagacc
tctccgagceca
gagttggatc
cctcagaata
ccggtttggce
tgcgactgct
gcacgaggtt
agggaattgt
tgaaaccacc
tgtgaatgcc
tagcgccaag
gatgtccecct
tcttggttcc
ggctgaggtg
cgattccgat
ccgccacaat
tcaggtgatt
ggtcgcagca
caggcttgag
gctccctggg
cgctctggtce
Cttttcactg
actaaccgcc
aaccgggcct
ggaggaggac
agtcgagcag
cccteegeca
gcectgtecce
cgacgatgtc
cccacctgag
cttcaggccg
gtctcgaccg
tcagcagatg
agatttgtct
cgagggtgtt
catgtcgggt
aatcactcgc
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ttcagccata
caagtacatt
ggcaaatgat
attggtgccc
ggtaaacctt
atggccagcc
agtccagagg
ttcctectage
gtctgtcgtce
cagggaggat
tccgegtceac
tgaattggaa
tcaattaggg

gcacagccca
ttgggggtct
cctttaacca
atggcggagyg
aatctccaag
cggtggacgt
ctttctgcaa
atggtacggg
actttacaag
gtggccgttt
gtgttaacca
tgtgctatgg
aaagtctcct
ttggagttga
tctaagttcg
ggctgcctcece
ctcccactgg
aagcatggtg
gtaactgacc
cgccacttga
agggttgagce
agtcacaagt
acagtcgetg
gccggcgceca
ggttggcact
cttcccgaaa
atccaaatcc
tacgtactta
tctttgctce
ccagatgcag
atgcacctgc
cgttcggcectt
ggagggaatc
gaggactgct
aagattgacc
aaagcgcgcce
gttgaggcgg
cctgttgtaa
gctaactacc
gtgctctcca
ggtccacggc
ttgctgaaac
gttgacctaa
aaagttcagc
gccececgcegea
cctaacagtt
ctggcaacac
gcgacaccct
gtgacaccct
agaagattga
gcttcctcac
ctgggagtag
aacattaaac
ccaaaatact
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gaaacctgga
ctggcccectg
aaccacgcat
gggttgaaag
gtcaaatatg
agtcaatcag
caagggaccg
gactgaagat
aatccagact
aagttacact
agcatcaccc
gaatgtgtgg
cgaccgtgtg

aaacttgctg
gtccctagca
tgtctgggat
gccaagtcta
tttctgaact
tgccacgtgce
tttttccaat
tcgcagctga
tttatgaacg
tcgccaactc
acctgccgcet
ctaccgtcta
gggccccteg
ttgcgaatcg
ccttcacagc
ccgctgacac
aagttcagaa
tctctggcaa
tgaatggacc
aactggcgga
ccaacacgtc
ggtacggcgce
gccgegettt
acaaggctgg
gcatttccge
gagtgagacc
tcaggctccce
agctggaagg
ctcttgaatg
tcgaggtttt
ctagcagtgc
ccccggtceac
accctgacca
gctgttccca
tgtaccttcg
cgccacgcgt
caactcagac
ctcaaaagtc
actaccgtgc
agttggaagg
ccacactgcc
tggctaacgce
aaacttgggt
ctcgaaaaac
ggaaggttgg
gggaagattt
cttcaagtga
tgagtgagcc
tgaatgagcc
gttcggcgge
agactgaata
aggggcagga
ctgcgtcegt
cagctcaagc

aattcatcac
cccaccacgt
ttgtcgtccg
gcctecgtgtt
ccaaataaca
ctgtgccaga
ggaaagaaaa
gatgtcagac
gcctttaatc
gtggagttta
tcagcatgat
tgaatggcac
ggggtaagat

cacggaagcg
ccttgcttcc
acttgatcgg
ctgcacacga
cggggtgcta
attccccact
tgcacgaatg
actttacaga
gggttgccge
cctacatgtg
cccgcagaga
tgacattggt
tggcggggat
actccgcacc
ccctgggegt
tgtccctgaa
caaagaaatt
gtacctacag
tatcgtcgta
agaacccagc

gccattggcet -

tggaaagaga
gtccgttegt
gcacctcaaa
catcgccaac
ttcagatgac
tgcggccttg
tgagcattgg
tgttcagggc
cggatttgac
tatcccagcec
caccgtgtgg
agtgcgctta
gaacaaaacc
tggcgcaaca
aatggacacc
gaccgaactg
cttggacaac
gcaaggtgac
ggttgttcga
acgcgggctce

ccagacgact -

caagaactac
gaagcctgte
gtccgattgt
ggctgttggt
gctggtgatt
ggctccaatt
gatacctgtg
ggtaatcccg
tgaggcctcet
agctgaggaa
atcatcaagc
catcatcgac

14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15270

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
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240



tcgggcggge
cgcgaggcat
atgtgggatc
accttagatg
ccgtgtgagt
cttaccattg
gtcggcgaga
caacttgcca
cccgcaggcea
gcggacggag
ctgagccgtce
aaccctggceg
ctctttttat
gggtcttctce
ctgttcaagce
agaaatatcc
gtgggcccceg
atctggcact
gtgctttctc
gaggtcgctt
tgcgatcggt
gggtgctggyg
cagttggatg
caagccgtaa
ccaaaagtgg
aaagttgacc
tctggctact
ttaaaaatca
catgttgcct
tcttgcggcea
ggacctggct
ttgacagcac
gtttccatcg
cttgcaattg
tggttgcgct
tctgtgaata
ggtcgttata
ggccececcgeg
cgccgcgcetg
cttgagggtg
tccatgggcect
catgtcctta
tttgacgtaa
aagacccaat
gtcgaacccg
gggtccccag
caaggaggag
ctaagcgaat
ggcagccaca
gccaaacctg
ctgtggagaa
aatgaggttc
tcctggcetcea
aacaggaaca
gatcttgcgg
ttcectgecte
cacctacttg
ggcgatggag
gaaggggtgt
agactcaatg
tctgegtcca
cttagagtag
cttgaagcct
ctcggccata
ctccaagcca
gacccgaccce
gagaatggcc
atggaagccc
aattccggtg
agagttggceg
attgaagata

cctgcagtgg
gtgatgcgac
gggtggacat
gcaggttaaa
ttgtgatgat
gctcagtcge
tgaccaacca
aagacccccg
caggtggcge
gggggccgtt
aggtttttga

gtggttattc
gttacagtta
ggcgegtteg
ctgtgtccga
ttcattcttt
tcggtctecgg
ttttgcttag
aaggtaggtg
ttaacgtgtt
tttgtgcgee
ccggccgaag
aaaagaagat
agtgcttgcg
tcaaggtttce
ctgaatgcag
ccaccacaaa
ggcaaatttc
gctcgatggce
ccggcaccaa
ctctctgcac
tcgtggeggg
gaggcatggc
ccagctatgt
gtttttettt
tgccttcagg
ctaatgttgce
gtgttgccgce
cgttgactgg
ctttcagaac
ctggcggggt
cgggcaattc
agggagattt
tctgcaagga
gcgtcattgg
tgatcaccga
gcatcgttac
taagtgaatt
taattaaaga
aactggaagg
tgatgggaca
tcccageegt
cgccatggtce
gatggtcact
ctactcaggg
ggatgatggt
ccatcatttt
tgttctctge
cgcaatcctg
acgaggactt
acatgaggaa
agcttgccca
ttgctgatac
cgcctgttgg
ttgagaccag
ccacgcccecce
ccaacgcttg
tcggcatcta
atgtgtttta
accctgeccga
aggcttacca

gcatctccaa
taagcttgat
gctgacttgg
gttcctccca
gcctcacacg
tactgaagat
gggacccttg
gatatcgtcg
cggctcattt
ttggacggta
cctcgtctcc

tccgggtgat
cccagcecttt
aatgggggtt
cccagtcggce
tgagcttctc
tcttgccatt
gcttggcatt
taaaaagtgc
tccttttaca
aaaaggcatg
ccccattgag
tacggctagg
ggtattgcag
cgctgttcca
ggtcgtggtt
cctcgtcecte
caagccttca
tttgcacatg
cgacccgtgg
gtccagattg
attcggtatt
tcacaggttg
ttgggtacct
gcatcccctce
aatcttggcc
tggtcttgtc
cttggctacc
ccgcaccatg
tcgaaaaccc
gttcaccatc
agctagggtt
cgccatagct
tgggtggact
aaaaggattc
ggccggtgag
gcgcccctcea
ctttgctggg
cataggcgag
aggcctctcc
tgcctggacg
cctggtccgg
tgcgcaagtt
tgccttttte
gcatccgttg
tgtgacctca
gtacttgttt
ggctttctte
cggaatgaat
ggatttcctt
tgcagcgggt
gttggtgcag
cgtggcaccc
cagtatcttc
agtccttgcet
acccgcacct
gggggatgag
tgttatgggc
tgaggaggtc
ctttgaccct
tgtttacacc
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gaggtaaagg
gaccctgcta
cgcaacacgt
aaaatgatac
cctgcacctt
gttccacgca
gccttctceeg
cagaggtctg
accgatttgc
aaaagaaaag
catctccctg

tggggttttg
ggtattgctc
tttggctgct
gctgcttgtg
aaaccttggg
cttggcaggt
gttgcagact
tggggatctt
cgtgcgacca
gaccccattt
caaccctctg
actgtggtcg
gcgggtgggg
ttcecgagece
gaccccgaca
ggtgtagggyg
ggaggaggcce
cttgctggga
tgcgctaacc
tgcatttccc
caagaaattg
agttgtaagg
cttacctggt
accatcctat
atggtgttgt
accccctacg
gcaccagatg
ctgtttaccc
tcactgaaca
gacggaaaaa
tceggggteg
gattgcccga
ggccgtgcect
gccttctgcet
cttatcggcg
ggccagtttt
cctaaggtcc
gtgccttcag
accgtccaac
cccttggttg
agtgttttct
ctgatgatca
agcctcggtg
caggcagtta
ccagtcccag
aagtaccgtg
ctgcgatact
catgagtctc
acgaaatgga
caatttatcg
gttgataaag
caactctcgc
gacctaaagg
gggtccaaaa
gtgcccatcc
gaccgtttga
gggaaaaagt
cataataaca
gagaagggaa
tcaccatctg
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aaacatgcct
cgcaggagtg
ctgcttacca
tcgagacacc
ccgtaggtgce
tcctcgagaa
aggataaacc
acgagagcac
cgccttcgga
ctgaaaggct
ttttcttcte

cagcttttac
ccctcecttggg
ggttggcttt
agtttgactc
accctgttcg
tactgggcgg
gtgtcttggc
gtataagaac
ggtcgtcact
ttctcgceccac
aaaaacccat
cccagcctta
tgatggtggce
ccttcectttee
ctttcaccgc
attttgccca
cacacctcat
tttatgtgac
cgtttgcegt
aacatggcct
ccttggtegt
ctgatatgct
tgctttgtgt
ggttggtgtt
tggtttctct
acattcatca
ggacctactt
cgtcccagcet
ccgtcaatgt
ttaagtgcgt
gcttcaatca
attggcaagg
attggctaac
tcaccgcgtg
ttcacacggg
gtaatgtggc
cgctcggtga
atctttgtgce
ttctttgtgt
ctgtgggttt
cctttggaat
ggcttctaac
cagtgaccgg
tgaatttgag
tgattgcgtg
gcctgcacca
ttgccgaggg
tgactggtgce
ctgattttaa
aggctgccta
ttcgaggaac
ccggtgacat
ttggtagcac
tgaccgtggce
cccteccacce
ataagaagaa
accagaaatt
cagatgagtg
ctctgtgtgg
gtaagaagtt

cagtatcatg
gctttctege
ggcgtttcge
gccgccectat

ggagagcgac |

aatagaaaat
ggtagatgac
atcagctccg
cggcgtggat
ctttgaccaa
acgccttttc

tctattgtgc
tgtgttttct
tgctgttggt
gccagagtgt
cagccttgtt
ggcacgcagc
tggagcttat
tgctcctaat
aatcgacctg
tgggtggcge
cgcgtttgec
tgaccccaac
taaggcagtc
caccggagtg

agctctccgg -

gctgaatgga
ggctgccectg
tgcggtgggt
ccctggcectac
taccctgceccc
tttgattttt
gtgtgttttg
gtttccttgce
tttcttgatt
ttggcttctt
ttacactagt
ggccgctgtce
tgggtctctt
ggtcgggtcce
aactgccgca
aatgcttgac
ggctgccccce
atcctctggce
cggcgattcc
atcaaataaa

acccatcaag -

tgtgaaggtt
cttgcttgct
gtttttecctc
ctttatcttg
gtttgtgcta
agcagccctt
ttttgtcgceca
cacctatgca
tggtgttgtg
aatccttgtt
aaagttgagg
cctcgctatg
gtgctttgtt
tgctaaagca
tttggccaaa
tgttgtcgcet
caagcatacc
gcgegtegtce
gaaagttctg
gaggcgcagyg

ttgggataag -

ggagtgtctc
acatgtcacc
cttggtcccc

3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900

3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500



gtcaatccag
cttggtatga
ataattgaca
gcttgacccg
aatttcacaa
agctaaaaga
ttgtgctcct
catctcccaa

gggattttga
cttgtgacat
ttaggggtaa
cttacaaaac
acgccactcc
agttgtatgt
gccctaaaca
atgacttgtc
tgtttgccca
attctatggc
aaatcgacgt
ctcttaagaa
ttatcgcgcect
cgtttaactc
taggcaggtg
gctggtttgce
acgtgctgaa
gtggcctgtc
tctatgcaca
tcttacaaga
cggacgacct
aacacctgaa
cgccatcatt
ggattctcgc
cagcggctgc
aagaacttgt
cgccgttett
gagtgtgcgg
gcatttacca
cgggttctgg
acgaggtgct
agggtcttac
ggcgtggaat
tgctccctac
ggttcatcat
atggtgatgt
ggacgtgccg
ccggtcecgtg
atgaagcagc
cctgtctggg
ttaacatcat
atgccatcca
cctacgtgga
aggacgacgc
atttgcccac
gacatgctat
caaaaggtac
gaaataacaa
cagacaaacg
ctccgctecce
ttgctaaact
aaaagtggcc
gcatcggtge
catactatct
gcaccggccg
ctgcgtccect
accatgtcac
gggtttcaag
cagaccttga
acttcaagga
gtcgctattt
actccacggt
ggtccactca

agaatggaag
tgaacgtcga
aactccaggg
ctgtggtcgce
ccggaccttce
cgcggttgag
gcgttccgeg
gttgcttgcc
gtccgaagcece
taggcgcgge
ccctgagegg
ccccagtgat
ggtgactgat
accaaccata
gttgacagag
cacccaaggc
tgtaggtaag
tggaataaat
tctgtgtgca
acagtattgc
agcccaccga
gcccatcgcece
ccttgaagcet
cgccaacctc
ctgctgccac
gtctggcgac
gcatatggtg
ccagctaaag
cgtgctgtat
tttgatgctg
tctaggctgt
ggccctecgec
aatactcatg
agttggaata
tatgtccatg
gtactgcggg
cacccacttc
ttcttgtagt
ggaacaagtc
ccccecttgac
caggggaaat
ctgtaaagag
tggtccaccc
tatttacaca
gttcaacgtc
ggttcgcatc
gtattgcaat
agacttcaaa
gcctcaaact
gccagattac
aaagcctgtc
catcactatt
aaaagattca
ctttgtgtat
acccgtcaac
agaatgcacg
cgttgtagat
caaggtcgca
cccagcagaa
agatcggctg
cggctatatg
cacaaaattt
aattgaggta
cccacatgcece
ctccagatac
tcccggaaaa
agcctatttc
agttcgacta
cacctggtat
gtacttggac
ttggggagct

agtccaatgg
cggcgaactg
cctgactaag
ggcggcttgg
accctgggac
cacaaccaac
gttccttege
catcacgggc

actaaagagg
gacgctcctg
gtaaaaggag
actggaaacc
gggcgctccg
ccagcgtctg
cacggctgtg
tttgttttac
tgcccacccg
gggaataggt
caggctgtgc
gggaagaaga
gcagcgttga
ctcggaaaaa
gatcttgcat
ctttatgaac
gacttactgg
ccgatcacct
ctcagttact
tttgaggaca
gccgagtctce
gggtttcaga
agaataataa
taccacatga
gacagctgtg
gcgcaatgcg
tgggaaaaac
gccccggcecce
caccagcatt
gagtgcaaat
ccgtacaagc
ccaggtagat
gaggttgaac
atcaacatgg
ggtgctggga
ccaacccacc
ccggcaggca
ctggcecggeg
caccttgatg
caactccacc
caactgaaga
agggacaaac
aggtatgggc
gactccagtc
ctcaacaggc
gacccacaca
cttgcagtgc
gttgctcagg
tctctecegeg
cacaacttgg
cttgcacctc
gttaccagcc
gtgggcccecect

gttaagggcg
gactgccggg
ttcattggcg
ctcccgeget
gccgcgaaag
cacccggaga
atggtctgga
cagcttgcta
ccctgcatgg
gacctcgctg
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gaagctgcaa
actaccaaag
gagcagtgtt
ttgttactga
ctgtgaattt
acccggttge
ttatagacgt
cgggaaacac

aagtcgcact
aaattggtct
ttctacagaa
cagtgcacgc
tcttggccac
tccttgatta
aagatgccgce
ctggagtttt
ttcatcggcce
tcccaaccaa
gggaaaactg
agactaggac
gtggtgtcac
acaagtttaa
cctgcgaccg
ttgcctgege
tcacgcagtc
ctgtgtctaa
tcaaaagtgg
tgctcaaggt
ccaccatgcc
cggatccaaa
atggacgcca
aggcgagtaa
cttgtttgga
cccgcaagga
tcaggtccaa
cgtacgctac
gtccagtcac
cccctgtagg
ccccacggac
accagactcg
taccagacgg
tcgectgttge
aaacatactg
agaccatgct
caacgctgca
gttggtgtcc
tcttgaggct
cagtgggttt
ccatctggag
tcatgtccat
aagtcctcac
aaggcgccac
agagagccct
ggcagctgca
accgcgacgg
ctctaggtaa
ccatttgtgce
gattttattt
actggcccgt
ttcgcectat
cggtgtttcet
aggctcaagt
aatatcttga
acgtcaaagg
tcctteccaa
cattgtgcac
cccagtccaa
aagacaaaac
gctatgcctc
gcccecgcecect
tcacccctta
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agctttcegt
aactggagaa
taaactgcta
aacagcggta
aaaagtggcc
gagaccggtc
cttgatctcc
tgggatcgat

tagtgcgcaa
cccttacaag
tacaaggttt
ggctgcctgce
gaccatgccc
ccttgattct
actgagagac
tcgecttgta
ttctacttac
ggatattcag
gcaaactgtt
catactcggc
ccagggcttce
ggagctacag
atccacacct
tgaagagcat
cggcgcagtg
caccatttac
tcacccccat
tcaacccctg
aaactatcac
aaagacagcc
gctagtcccc
tgtttctgaa
gtatgatcct
cggttacagc
ttatgagggg
tgcctgtggce
aatctggtgt
gaaaggcaca
cgttatcatg
ccgcggatta
tgattatgct
ttccaatgta
gctccttcaa
tgacatgatt
attccccgtce
tggcaagaat
tcttagcaaa
tgattctcat
gtttggacag
ggtcaacaca
cccctaccac
attcgatgtg
tgttgctatc
gagcctgttt
gcagctgatc
cggagataaa
tgatctagaa
ctcacctgat
ggtgacaacc
ccataaatat
aggcactcct
gcttccggag
tgatcgggag
cactaccgtt
ggaatcggtt
actgacagat
gtgctggaga
agcctatttc
gtacatccgt
ttgcaacagg
tgattacggc

agagcaggcc
actgaaaaga
gccgeccagceg
aaaatagtca
agtgaggttg
gatggtggtyg
ggtgctgatg
ggcacgctct
ataatacagg
ctgtaccctg
ggagacatac
cttacgccca
tccgggtttg

aggcctgact |

ctctccaaat
cggaaatacc
cctgctaaga
agcgtccctg
accccttgta
accaataatt
atgaaaaagg
accccggtcc
gcaattgtcc
ttaccgtcgt
actaagagag
agtttggtga
ggcctcttgt
atcgtctatt
tggtgggttyg
ataacagact
aaccgtgaca
tactacgcct
gaatggtttg
tttccecggea

aagaagtcga .

ctcgacgtct
ggccatccag
agccctttag
cgtgtggagc
gtctccgtca
agtaccgcct
ttgcgcagceca
caggtccagg
agggctttgg
ccctccegta
tccttectgg
actaccctca
tgctatgttt
aatatctgtg
acccgtgtga
agggaccgag
gttacactgc
accagggcaa
gatcttcctg
gtgctagata

tttagggcca .

gggtcgagcect
ttaacacagt
cagaacaatg
agccgegegt
ggggtcgtgt
acggttttca
cgagaggttg
ggaggatgcc
gcggtagtceg
gtgtacctcc
atgatgttgg
caacttgaag
gttcctgtca
aaagtcgtcg
gctaaaatta

7560
7620
7680
7740
7800
7860
7920
7980

8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760



tcctgtctag
aattctcgtt
cgtatctgta
gtgcgcgcca
ccececgggecce

aaagcctttt
ccattgttga
tggtggtctt
actctgagca
cccacctggg
attgatgaga
tggaaacagg
cattttcagce
cccatgctac
ttgcatcagg
cagcaatggt
ctctttgttg
ttaggggcaa
cccggcaage
atgaccgatg
ccagcgaagg
cggcccagtt
tcgaacatca
acaacatttc
ttcacctaga
ttctcaggcg
caccaccgca
ctcggcctct
gtatattacc
catgctttct
atttggcaat
tgtcagggag
gacacctgag
aatttgaatg
tttectttgtg
gcagctctca
ggctatctaa
acattgtctc
ctgtgtctac
gtgccctggce
gctactcatg
ggcggtcgee
acctcaaaag
aacaatgggg
tttggcgttt
ccgactgtta
catgacattc
tgcactcctt
ccgtttgtgce
cgcaggcttt
ctccactacg
aaaagctgtt
agcagaagag
agatcatcgce
aaaacccgga
cccctagtga
ggacttgcac
cgcatcatac
ttcttgaggce
ttgtgcctct
gagaaccata

cgcgtaccat
ggatgaccca
tgagttcacc

ggaagggaaa
tgtcattgaa

tgacaaaatt
tatcattata
ttgcatcaga
attacagaag
gaactaaaca
tggtgtcgeg
tggtgagcga
atcttgccgce
acaacctgcg
tgtttgctat
taatagctgt
tgctgtggtt
tttttecttte
agccgcagag
tggggaggac
ccacttgacc
ccatcccgag
actcatctgc
agccgtgttt
atggctgcgt
ttcgecectgea
gcggcaagct
gaggcgattc
atcacagcca
tcttgcettt
gtgtcaggca
tttacccaac
accatgaggt
tttaagtatg
gtgtatcgtg
tctacagttg
taaatttgat
ctatggtgcc
cgccgggttt
tgcgttgact
taccagatat
tgtcatcata
agttgtgectt
tcgtccttag
tctattacct
gggcttctgce
gcgcactttc
tggggggtgt
ttgctaggcce
catccgattg
gtcaacggca
aaacagggag
aaagaagggg
ccagcaaaac
gaagccccat
gcggcaattg
cctgtcagat
tgtgcgcectg
atctcagtgt
aagtcaccta
cggccgaaat

agtgaaatgc
gtcaagtaca
ggaaacggtg
atttataagg
ccaactttag

ggccaacttt
tttttggcca
ttggtttgcet
atcttatgaa
tcectttgggag
tcgaatgtac
ggctacgctg
cattgaagcc
catgacaggg
ttttccaacc
acattcctcc
gcgggttcca
gaactcacag
gcctacgaac
gatcatgacg
agtgtttacg
atattcggga
gccgaacatg
cagacctatt
cccttetttt
aaccatgttt
ttgctgtcct
gcaaaatccc
atgtgacaga
tctatgcttc
tcgtggcectgt
gctccttgat
gggcaactgt
ttggggaaat
ccgttctgtt
atttacaact
tgggcagtgg
ctcactacca
gttcacgggc
tgcttcgtcea
actaactttc
gagaaaaggg
gatggttccg
atgacttttg
acacgccagt
accttttgat
agagtacaaa
attcagccat
gcaagtacat
cggcaaatga
cattggtgcc
tggtaaacct
gatggccagc
cagtccagag
tttcctctag
tgtctgtegt
tcagggagga
atccgcegtcea
ttgaattgga
ttcaattagg
t
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ccceccggata
aacatacctg
aggactggga
ctactgccac
gcctgaattg

ttgtggatgc
ttttgtttgg
ccgcgatact
gcctttettt
atgttttggce
cgcatcatgg
tctcgcatta
gagacctgta
tcaaatgtaa
cctggttccce
atattttcct
atactacgta
tgaattacac
ccggtaggtce
agctagggtt
cctggttggce
tagggaatgt
acgggcagaa
accaacatca
cctcatggtt
cagttcgagt
ccaagacatc
tcagtgccgt
tgagaattat
tgagatgagt
gtgtgtcaat
ggtcgaccat
tttagcctgt
gcttgaccgce
ttgctgtgct
tgacgctatg
agagttttgt
gccatttcct
ggtatgtcct
ttaggtttgce
ttctggacac
gcaaagttga
tggcaacccce
ttatgatagc
gatgatatat
cttcctgaac
taaggtcgcg
agaaacctgg
tctggcccect
taaccacgca
cgggttgaaa
tgtcaaatat
cagtcaatca
gcaagggacc
cgactgaaga
caatccagac
taagttacac
cagcatcacc
agaatgtgtg
gcgaccgtgt

caagattctg
ggggtttgaa
ggattacaat
cagcatgaag
aaatgaaatg

tttcacggag
cttcaccatc
ccgtacgcge
cccagtgcca
accataaggt
aaaaagcagg
gtagtttgga
aatatttggc
ccatagtgta
ggccaaagct
ctgttgcagc
ctgtttttgg
ggtgtgtcca
tctttggtgce
tatggtaccg
gttcttgtcce
gagtcgagtt
caccaccttg
agtcgacggce
ggttttaaat
ctttcagaca
agttgcctta
acggcgatag
ttacattctt
gaaaagggat
tttaccagct
gtgcggctge
ctttttgcca
gggctgttge
cgtcaacgcc
tgagctgaat
catctttccc
tgacacagtc
gagcagcatc
aaagaattgc
taagggcaga
ggtcgaaggt
tataaccaga
acggctccac
gccctaaaag
tgtgctttca
ctcactatgg
aaattcatca
gcccaccacyg
tttgtcgtcce
ggcctecgtgt
gccaaataac
gctgtgccag
gggaaagaaa
tgatgtcaga
tgcctttaat
tgtggagttt
ctcagcatga
gtgaatggca
gggggtaaga

Bang 6. SEQ ID tiép theo: muc va mét sb thong tin trinh tu.

gcgtgcgegg
tcggatacag

gatgcgtttce -

ttttattttc
gggtccatgce

ttcttggtgt
gccggttggt
cctgccattc
agtggacatt
gtcaaccctg
acaggctgcc
tgtggtgget
ctcccggcetg
taatagtact
tcatgatttt
ttcttgtact
tttccgetgg
ccttgcctca
aggatagggt
tctggcctet
ttcagctaca
tatgttgaca

cctcgtecatg |

ggcaattggt
gtctcttggt
ttaagaccaa
ggcatcgcaa
ggacacccgt
ctgatctcct
ttaaggtggt
acgtccaaca
tccatttcat
ttctgttggce
tcgcgattgce
aacagcaaca
ggcacagatt
gttttgactc
gctttagtca
tacgcggtct
atgtcctggce
ctctatcgtt
catctgatcg
gtttcagcgg

aaaaggtgct

tgagtcgcgg
ccttcgggta
gagcagtagt
cctccagatg
ttgagagtgc
ggcgtcccgg
tgggtggcag
aacggcaagc
atgctgggta
aataagaaga
catcacttta
caaggcgctg
agtttgccta
tgggctggca
ctgattgaca
tttaattggc

11820
11880
11940
12000
12060

12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15381

S6ID trinh [Trinh tu
tu:
4 ANRMXNSKFE Xaa la Val hodc Met
5 IANRMVNSKFE
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6 LANYYYRAQG

7 LANYHYRAQG

8 DLXTPPEPAT <223> Xaa la Pro hodc Ser

9 DLSTPPELAT

10 DLPTPPEPAT

11 VDIIIFLAIL

12 VDIIVFLAIL

13 AILRTRPAIH

14 ATILRARPAIH

15 LGFMIPXGLS <223> Xaa la Pro hodc Ser

16 LGFMVPSGLS )

17 SVRVLQTLRP

18 SVRVFQTLRP

19 SSSLADIKTN

20 SSSLSDIKTN
MVNSCTFLHI FLCCSFLYSL CCAVVAGSNT TYCFWFPLVR GNFSFELTVN YTVCPPCLTR 60
OAAAEAYEPG RSLWCRIGYD RCGEDDHDEL GFMIPXGLSS EGHLTSVYAW LAFLSFSYTA 120
QFHPEIFGIG NVSRVYVDIE HQLICAEHDG QNTTLPRHDN ISAVFQTYYQ HQVDGGNWFH 180
LEWLRPFFSS WLVLNVSWFL RRSPANHVSV RVLQTLRPTP PQRQALLSSK TSVALGIATR 240
PLRRFAKSLS AVRR 254

21 <222>(96)..(96)  <223> Xaa 1a Pro hodc Ser
MVNSCTFLHI FLCCSFLYSL CCAVVAGSNT TYCFWFPLVR GNFSFELTVN YTVCPPCLTR 60
OAAAEAYEPG RSLWCRIGYD RCGEDDHDEL GFMVPSGLSS EGHLTSVYAW LAFLSFSYTA 120
OFHPEIFGIG NVSRVYVDIE HQLICAEHDG QNTTLPRHDN ISAVFQTYYQ HQVDGGNWFH 180
LEWLRPFFSS WLVLNVSWFL RRSPANHVSV RVLQTLRPTP PQRQALLSSK TSVALGIATR 240

22 PLRRFAKSLS AVRR 254
MAASLLFLMV GFKCLLVSQA FACKPCFSSS LADIKTNTTA AASFAVLQDI SCLRHRNSAS 60
EAIRKIPQCR TAIGTPVYIT ITANVTDENY LHSSDLLMLS SCLFYASEMS EKGFKVVEGN 120

23 VSGIVAVCVN FTSYVQHVRE FTQRSLMVDH VRLLHFMTPE TMRWATVLAC LFAILLAI 178
MAASLLFLMV GFKCLLVSQA FACKPCFSSS LSDIKTNTTA AASFAVLQDI SCLRHRNSAS 60
EAIRKIPQCR TAIGTPVYIT ITANVTDENY LHSSDLLMLS SCLFYASEMS EKGFKVVEGN 120

24 VSGIVAVCVN FTSYVQHVRE FTQRSLMVDH VRLLHFMTPE TMRWATVLAC LFAILLAI 178
MGSMQSLFDK IGQLFVDAFT EFLVSIVDII IFLAILFGFT IAGWLVVFCI RLVCSAILRT 60

25 RPAIHSEQLQ KIL 73
MGSMQSLFDK IGQLFVDAFT EFLVSIVDII VFLAILFGFT IAGWLVVFCI RLVCSAILRA 60

26 RPATIHSEQLQ KIL 73

27 cacacggtcg ccctaattg 19

28 tggtgaatgg cactgattga c 21

29 tgtgcctcta agtcacc 17

30 caactgcaga gctcatatgc at 22
MKWGPCKAFL TKLANFLWML SRSSWCPLLI SLYFWPFCLA SPSPVGWWSF ASDWFAPRYS 60
VRALPFTLSN YRRSYEAFLS QCQVDIPTWG TKHPLGMFWH HKVSTLIDEM VSRRMYRIME 120
KAGQAAWKQV VSEATLSRIS SLDVVAHFQH LAAIEAETCK YLASRLPMLH NLRMTGSNVT 180
IVYNSTLHQV FAIFPTPGSR PKLHDFQQWL IAVHSSIFSS VAASCTLFVV LWLRVPILRT 240

31 VFGFRWLGAI FLSNSQ 256
MLGKCLTAGC CSRLLSLWCI VPFCFAVLVN ANSNSSSHLQ LIYNLTLCEL NGTDWLSNKF 60
DWAVESFVIF PVLTHIVSYG ALTTSHFLDT VALVTVSTAG FVHGRYVLSS IYAVCALAAL 120
TCFVIRFAKN CMSWRYSCTR YTNFLLDTKG RLYRWRSPVI IEKRGKVEVE GHLIDLKRVV 180

32 LDGSVATPIT RVSAEQWGRP 200
MGSSLDDFCY DSTAPQKVLL AFSITYTPVM IYALKVSRGR LLGLLHLLIF LNCAFTFGYM 60
TFAHFQSTNK VALTMGAVVA LLWGVYSAIE TWKFITSRCR LCLLGRKYIL APAHHVESAA 120

33 GFHPIAANDN HAFVVRRPGS TTVNGTLVPG LKGLVLGGRK AVKQGVVNLV KYAK 174
MPNNNGKQQK RKKGDGQPVN QLCQOMLGKII AQONQSRGKG PGKKNKKKNP EKPHFPLATE 60
DDVRHHFTPS ERQLCLSSIQ TAFNQGAGTC TLSDSGRISY TVEFSLPTHH TVRLIRVTAS 120

34 PSA 123
MSGILDRCTC TPNARVFMAE GQVYCTRCLS ARSLLPLNLQ VSELGVLGLF YRPEEPLRWT 60
LPRAFPTVEC SPAGACWLSA IFPIARMTSG NLNFQQORMVR VAAELYRAGQ LTPTVLKTLQ 120

35 VYERGCRWYP IVGPVPGVAV FANSLHVSDK PFPGATHVLT NLPLPQ 166
RPKPEDFCPF ECAMATVYDI GHDAVMYVAE GKVSWAPRGG DEVKFETVPG ELELIANRLR 60
TSFPPHHTVD MSKFAFTAPG RGVSMRVERQ HGCLPADTVP EGNCWWSLFN LLPLEVQNKE 120
IRHANQFGYQ TKHGVSGKYL QRRLQVNGLR AVTDLNGPIV VQYFSVKESW IRHLKLAEEP 180

36 SYPGFEDLLR IRVEPNTSPL ADKDEKIFRF GSHKWY 216
AGKRARKARS SATATVAGRA LSVRETRQAK EHEVAGANKA GHLKHYSPPA EGNCGWHCIS 60
ATANRMVNSK FETTLPERVR PSDDWATDED LVNAIQILRIL PAALNRNGAC ASAKYVLKLE 120
GEHWTVTVTP GMSPSLLPLE CVQGCCEHKG SLGSPDAVEV FGFDPACLDR LAEVMHLPSS 180
ATIPAALAEMS GDSDRSASPV TTVWTVSQFF ARHNGGNHPD QVRLGKIISL CQVIEDCCCS 240
ONKTNRVTPE EVAAKIDLYIL RGATNLEECL ARLEKARPPR VMDTSFDWDV VLPGVEAATQ 300
TTELPQVNQC RALVPVVTQK SLDNNSVPLT AFSLANYYYR AQGDEVRHRE RLTAVLSKLE 360

37 GVVREEYGLM PTGPGPRPTL PRGLDELKDQ MEEDLLKLAN AQTTSDMMAW AVEQVDLKTW 420
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GDDVPNSWED

VKNYPRWTPP PPPPKVQPRK TKPVKSLPER KPVPAPRRKV GSDCGSPISL 480
LAVGSPFDLP TPPEPATPSS ELVIVSAPQC IFRPATPLSE PAPIPAPRGV VSRPVTPLNE 540
PIPVPAPRRK FQOMRRLSSA AVIPPYQDEP LDLSASSQTE YEASPLAPPQ SEGVLGVEGQ 600
EAEEALSEIS DMSGNIKPAS VSSSSSLSSV RITRPKYSAQ AIIDSGGPCS GHLQEVKETC 660
LSIMREACDA TKLDDPATQE WLSRMWDRVD MLTWRNTSAY QAFRTLDGRL KFLPKMILET 720
PPPYPCEFVM MPHTPAPSVG AESDLTIGSV ATEDVPRILE KIENVGEMTN QGPLAFSEDK 780
PVDDQLAKDP RISSQRSDES TSAPPAGTGG AGSFTDLPPS DGVDADGGGP FWTVKRKAER 840
LEDQLSRQVF DLVSHLPVFF SRLFNPGGGY SPGDWGFAAF TLLCLFLCYS YPAFGIAPLL 900
GVFSGSSRRV RMGVFGCWLA FAVGLFKPVS DPVGAACEFD SPECRNILHS FELLKPWDPV 960
RSLVVGPVGL GLAILGRLLG 980
GARSIWHFLL RLGIVADCVL AGAYVLSQGR CKKCWGSCIR TAPNEVAFNV FPFTRATRSS 60
LIDLCDRFCA PKGMDPIFLA TGWRGCWAGR SPIEQPSEKP IAFAQLDEKK ITARTVVAQP 120
'YDPNQAVKCL RVLQAGGVMV AKAVPKVVKV SAVPFRAPFF PTGVKVDPEC RVVVDPDTFT 180
IAALRSGYSTT NLVLGVGDFA QLNGLKIRQI SKPSGGGPHL MAALHVACSM ALHMLAGIYV 240
TAVGSCGTGT NDPWCANPFA VPGYGPGSLC TSRLCISQHG LTLPLTALVA GFGIQEIALV 300
VLIFVSIGGM AHRLSCKADM LCVLLAIASY VWVPLTWLLC VFPCWLRCFS LHPLTILWLV 360
FFLISVNMPS GILAMVLLVS LWLLGRYTNV AGLVTPYDIH HYTSGPRGVA ALATAPDGTY 420

38 LAAVRRAALT GRTMLFTPSQ LGSLLE 446
GAFRTRKPSL NTVNVVGSSM GSGGVFTIDG KIKCVTAAHV LTGNSARVSG VGFNQMLDFD 60
VKGDFAIADC PNWQGAAPKT QFCKDGWTGR AYWLTSSGVE PGVIGKGFAF CFTACGDSGS 120
PVITEAGELI GVHTGSNKQG GGIVTRPSGQ FCNVAPIKLS ELSEFFAGPK VPLGDVKVGS 180

39 HIIKDIGEVP SDLCALLAAK PELE . 204
GGLSTVQLLC VFFLLWRMMG HAWTPLVAVG FFILNEVLPA VLVRSVFSFG MFVLSWLTPW 60
SAQVLMIRLL TAALNRNRWS LAFFSLGAVT GFVADLAATQ GHPLQAVMNL STYAFLPRMM 120

40 VVTSPVPVIA CGVVHLLAII LYLFKYRGLH QILVGDGVFS AAFFLRYFAE 170

41 GKLREGVSQS CGMNHE 16
SLTGALAMRL NDEDLDFLTK WIDFKCFVSA SNMRNAAGQF IEAAYAKALR VELAQLVQVD 60
KVRGTLAKLE AFADTVAPQL SPGDIVVALG HTPVGSIFDL KVGSTKHTLQ AIETRVLAGS 120
KMTVARVVDP TPTPPPAPVP IPLPPKVLEN GPNAWGDEDR LNKKKRRRME ALGIYVMGGK 180
KYQKFWDKNS GDVFYEEVHN NTDEWECLRV GDPADFDPEK GTLCGHVTIE DKAYHVYTSS 240

42 SGKKFLVPVN PENGRVQWE 259

43 AAKLSVEQAL GMMNVDGELT TKELEKLKRI IDKLQGLTKE QCLNC 45
AAKLSVEQAL GMMNVDGELT TKELEKLKRI IDKLQGLTKE QCLNLLAASG LTRCGRGGLV 60
VTETAVKIVK FHNRTFTLGP VNLKVASEVE LKDAVEHNQH PVARPVDGGV VLLRSAVPSL 120
IDVLISGADA SPKLLAHHGP GNTGIDGTLW DFESEATKEE VALSAQIIQA CDIRRGDAPE 180
IGLPYKLYPV RGNPERVKGV LONTRFGDIP YKTPSDTGNP VHAAACLTPN ATPVTDGRSV 240
LATTMPSGFE LYVPTIPASV LDYLDSRPDC PKQLTEHGCE DAALRDLSKY DLSTQGFVLP 300
GVFRLVRKYL FAHVGKCPPV HRPSTYPAKN SMAGINGNRF PTKDIQSVPE IDVLCAQAVR 360
ENWQTVTPCT LKKQYCGKKK TRTILGTNNF IALAHRAALS GVTQGFMKKA FNSPIALGKN 420
KFKELQTPVL GRCLEADLAS CDRSTPAIVR WFAANLLYEL ACAEEHLPSY VLNCCHDLLV 480
TQOSGAVTKRG GLSSGDPITS VSNTIYSLVI YAQHMVLSYF KSGHPHGLLF LQDQLKFEDM 540
LKVQPLIVYS DDLVLYAESP TMPNYHWWVE HLNSMLGFQT DPKKTAITDS PSFLGCRIIN 600
GRQLVPNRDR ILAALAYHMK ASNVSEYYAS AAAILMDSCA CLEYDPEWFE ELVVGIAQCA 660

44 RKDGYSFPGT PFFMSMWEKL RSNYE - 685
GKKSRVCGYC GAPAPYATAC GLDVCIYHTH FHQHCPVTIW CGHPAGSGSC SECKSPVGKG 60
TSPLDEVLEQ VPYKPPRTVI MRVEQGLTPL DPGRYQTRRG LVSVRRGIRG NEVELPDGDY 120
IASTALLPTCK EINMVAVASN VLRSRFIIGP PGAGKTYWLL QQVQDGDVIY TPTHQTMLDM 180
IRALGTCREN VPAGTTLQFP VPSRTGPWVR ILAGGWCPGK NSFLDEAAYC NHLDVLRLLS 240
KTTLTCLGDF KQLHPVGFDS HCYVFNIMPQ TQLKTIWRFG QNICDAIQPD YRDKLMSMVN 300
TTRVTYVEKP VRYGQVLTPY HRDREDDAIT IDSSQGATFD VVTLHLPTKD SLNRQRALVA 360
ITRARHAIFV YDPHRQLQSL FDLPAKGTPV NLAVHRDGQL IVLDRNNKEC TVAQALGNGD 420

45 KFRATDKRVV DSLRAICADL E 441
GSSSPLPKVA HNLGFYFSPD LTQFAKLPAE LAPHWPVVTT QNNEKWPDRL VTSLRPIHKY 60
SRACIGAGYM VGPSVFLGTP GVVSYYLTKF VKGEAQVLPE TVFSTGRIEV DCREYLDDRE 120
REVAASLPHA FIGDVKGTTV GGCHHVTSRY LPRFLPKESV AVVGVSSPGK AAKALCTLTD 180

46 VYLPDLEAYF HPETQSKCWR MMLDFKEVRL MVWKDKTAYF QLE 223
GRYFTWYQLA SYASYIRVPV NSTVYLDPCM GPALCNRKVV GSTHWGADLA VTPYDYGAKI 60
IL.SSAYHSEM PPGYKILACA EFSLDDPVKY KHTWGFESDT AYLYEFTGNG EDWEDYNDAF 120

47 RARQEGKIYK ATATSMKFYF PPGPVIEPTL GLN 153
MVNSCTFLHI FLCCSFLYSL CCAVVAGSNT TYCFWFPLVR GNFSFELTVN YTVCPPCLTR 60
OAAAEAYEPG RSLWCRIGYD RCGEDDHDEL GFMVPSGLSS EGHLTSVYAW LAFLSFSYTA 120
OFHPEIFGIG NVSRVYVDIE HQLICAEHDG QNTTLPRHDN ISAVFQTYYQ HQVDGGNWFH 180
LEWLRPFFSS WLVLNVSWFL RRSPANHVSV RVFQTLRPTP PQRQALLSSK TSVALGIATR 240

48 PLRRFAKSLS AVRR 254
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YEU CAU BAO HOQ
1. Virut gy hoi ching ho hdp va sinh san & lgn (PRRS: Porcine Reproductive and
Respiratory Syndrome) dugc phan 14p, trong d6 virut ndy chira trinh tu axit nucleic co
muc do giéng voi SEQ ID NO:1 it nhét 13 95%, trong d6 trinh ty axit nucleic ma hoa
trinh tu axit amin Protein E chira SEQ ID NO: 12 va trinh ty axit amin GP3 chira SEQ ID
NO:16.

2. Virut PRRS dugc phan 18p theo diém 1, trong @6 virut nay chua trinh ty axit nucleic
SEQ ID NO:1.

3. Ché pham gy mién dich chia virut theo didm 1 va chit mang dugc dung.

4. - Ché phim gay mién dich theo diém 3, trong d6 ché pham nay con chua chét bd trg

mién dich.

5. Ché pham gdy mién dich theo diém 4, trong d6 chét bd tro mién dich bao gbém it
nhét mot trong s6 interferon o, interferon B, interleukin-12, interleukin-15, interleukin-18,
axit nucleic ma hoa interferon o dugc biéu hién & té bao lon, axit nucleic ma hoa
interleukin-12 dugc biéu hién & té bao lgn, axit nucleic ma hoa interleukin-15 dugc biéu
hién ¢ té bao lon, axit nucleic ma hoa interleukin-18 duoc biéu hién & té bao lon, axit

nucleic ma hoa interferon B dugc biéu hién & té bao lgn, hodc poly IC.

6. Virut PRRS dugc phéan 14p c6 trinh ty protein E déc trung boi SEQ ID NO:12, trinh
ty Nsp2 dac trung boi SEQ ID NO:7, hodc ca trinh tu Protein E déc trung béi SEQ ID
NO:12 va trinh ty Nsp2 dic trung bdi SEQ ID NO:7.

7. . Virut gy hoi ching ho hép va sinh san & lgn (PRRS: Porcine Reproductive and
Respiratory Syndrome) dugc phén 1ap duge luu trit boi Co quan luu trit té bao nudi ciy
M3 (ATCC: American Type Culture Collection) c6 s6 luu trit 14 ATCC Patent Deposit
No.PTA-120658.

8. Virut gay hoi ching ho hép va sinh san & lon (PRRS: Porcine Reproductive and
Respiratory Syndrome) dugc phén 1ap, trong d6 virut ndy c6 trinh ty axit nucleic c6 mitc
d6 giéng v6i SEQ ID NO:1 it nhét 12 95% va trong d6 hé gen cta virut ndy mi héa
protein dugc chon tir nhém bao gbm protein E chita valin & vi tri 31 va alanin & vi tri 60
so véi SEQ ID NO: 25, hodc protein GP3 chtra valin & vi tri 94, serin & vi tri 96 va
phenylalanin & vi tri 213 so v6i SEQ ID NO:21.
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9. Virut PRRS dugc phan lap theo diém 8, trong d6 hé gen clia virut con ma héa mot
hoc nhiéu protein dugc chon tir protein Nsp2 c6 histidin & vi tri 338, va protein Nsp2 ¢

leuxin & vi tri 495.

10.  Virut PRRS dugc phan 1ap theo diém 8, trong d6 hé gen ctia virut cdn ma héa mot
hodc nhiéu protein duoc chon tir protein Nsp2 c¢6 valin & vi tri 67, va protein Nsp2 cé

prolin & vi tri 490.

11.  Virut PRRS dugc phén 18p theo diém 8, trong d6 h¢ gen cda virut chira trinh tu
SEQ ID NO:3 hodc trinh tu twvong dwong ARN cua nd.
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<110>

<120>
VIRUT

NAY
<130>
<160> 48
<170>
<210> 1
<211>

<212>
<213>

ADN
<400> 1

catttgtgtt
cccttectgtg
ggagttgcac
tgcacgtgta
tgcctcagtg
ggcctattct
gttgagtgct
accagtggaa
gccggcecage
tggtacccca
agtgataaac
cccaagcctg
catgacgccg
gaagtgaaat
tcctteecge
ggtgtttcta
ggcaactgct
cgccatgcecta
cggaggctgce
cagtacttct
taccctgggt
gacaaggatg
gcaaggaaag
gaaacccggce

cattactccc

cggatggtga

552486:107-12 WO;

PatentIn phién

15381

Virut PRRS

gtcaggagct
acagcctcct
tgctttacgg
cccccaatge
cacggtctct
acaggcccga
ccecececgeegg
acctgaactt
tcacccctac
tcgtaggacc
ctttccecggg
aagacttttg
tcatgtatgt
ttgaaactgt
cccaccacac
tgcgggtcga
ggtggagctt
accaatttgg
aagttaatgg
ccgttaagga
ttgaggacct
aaaaaatttt
cacgctctag
aggccaagga
cgcctgecga

attccaaatt

LIET K&

Federico

ban 3.5

gtgaccattg
tcaggggagce
tctctcecacc
cagggtgttt
ccttcctcectg
agagccactc
ggcctgcetgg
ccaacaaaga
agtcttaaag
tgtccctgga
agcaactcac
cccctttgag
ggccgaaggg
cceceggggag
agtggacatg
acgccaacac
gtttaacttg
ctaccagacc
tcteccgagea
gagttggatc
cctcagaata
ccggtttggce
tgcgactgcect
gcacgaggtt
agggaattgt

tgaaaccacc

552809:

38919

TRINH TU

107-12 US

gcacagccca
ttgggggtcet
cctttaacca
atggcggagg
aatctccaag
cggtggacgt
ctttctgcaa
atggtacggg
actttacaag
gtggccgttt
gtgttaaéca
tgtgctatgg
aaagtctcct
ttggagttga
tctaagttcg
ggctgcctcc
ctcccactgg
aagcatggtg
gtaactgacc
cgccacttga
agggttgage
agtcacaagt
acagtcgctg
gccggcegeca
ggttggcact

cttcccgaaa
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aaacttgctg
ttccctagea
tgtctgggat
gccaagtcta
tttctgaact
tgccacgtgce
tttttccaat
tcgcagctga
tttatgaacg
tcgeccaactc
acctgccgcet
ctaccgtcta
gggccccteg
ttgcgaatcg
ccttcacagc
ccgctgacac
aagttcagaa
tctctggcaa
tgaatggacc
aactggcgga
ccaacacgtc
ggtacggcgc
gccgegettt
acaaggctgg
gcatttccge

gagtgagacc

THE BOARD OF TRUSTEES OF THE UNIVERSITY OF ILLINOIS
Zuckermann,

cacggaagcg
ccttgcttce
acttgatcgg
ctgcacacga
cggggtgcta
attccccact
tgcacgaatg
actttacaga

gggttgcege

cctacatgtg'

cccgcagaga
tgacattggt
tggcggggat
actccgcacc
ccctgggcegt
tgtccctgaa
caaagaaatt
gtacctacag

tatcgtcgta

agaacccagc .

gccattggct
tggaaagaga
gtcecgttegt
gcacctcaaa
catcgccaac

ttcagatgac

VIRUT GAY HOI CHUNG HO HAP VA SINH SAN & LON PUQC PHAN LAP VA CHE PHAM CHUA

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



tgggctactg
aacaggaacg
actgtcactg
tgttgtgagce
cctgcttgcee
gctctggcecg
actgtttcgce
gggaaaatta
aaccgggtca
aatcttgaag
tcctttgatt
ccccaggtceca
aactcggtcc
gaagttcgtc
gaagaatatg
gacgaactca
tcggacatga
ccgcggtgga
aagagcttgc
ggcagcccga
agcccctttg
gtgtccgcac
cccgcaccce
cccgcaccgce
ccgtaccagg
cccctagceac
gccctaagtg
agctccttgt
tcgggeggge
cgcgaggcecat
atgtgggatc
accttagatg
ccgtgtgagt
cttaccattg

gtcggcgaga

acgaggatct
gcgcttgtge
tgacccctgg
ataagggcag
ttgaccggct
aaatgtccgg
agttctttgce
tcagcctttg
ccccggagga
aatgcttggc
gggatgttgt
accagtgtcg
ccctgaccge
accgtgaaag
ggctcatgcc
aagaccagat
tggcctggge
caccaccacc
cagagagaaa
tttcattggg
atctcccgac
cgcaatgcat
gcggggttgt
ggcgtaagtt
acgagcccct
cgccgcagag
aaatctcgga
ccagcgtgag
cctgcagtgg
gtgatgcgac
gggtggacat
gcaggttaaa
ttgtgatgat
gctcagtcgc

tgaccaacca

tgtgaatgcc
tagcgccaag
gatgtcccct
tcttggttcce
ggctgaggtyg
cgattccgat
ccgccacaat
tcaggtgatt
ggtcgcagca
caggcttgag
gctccctggg
cgctctggtc
cttttcactg
actaaccgcc
aaccgggcect
ggaggaggac
agtcgagcag
ccctecgeca
gcctgtceccce
cgacgatgtc
cccacétgag
cttcaggccg
gtctcgaccg
tcagcagatg
agatttgtct
cgagggtgtt
catgtcgggt
aatcactcgc
gcatctccaa
taagcttgat
gctgacttgg
gttcctceccecca
gcctcacacg
tactgaagat

gggacccttg
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atccaaatcc
tacgtactta
tctttgctce
ccagatgcag
atgcacctgce
cgttcggcett
ggagggaatc
gaggactgct
aagattgacc
aaagcgcgcc
gttgaggcgg
cctgttgtaa
gctaactact
gtgctctcca
ggtccacggc
ttgctgaaac
gttgacctaa
aaagttcagc
gccccgegea
cctaacagtt
ccggcaacac
gcgacaccct
gtgacaccct
agaagattga
gcttcctcac
ctgggagtag
aacattaaac
ccaaaatact
gaggtaaagg
gaccctgcta
cgcaacacgt
aaaatgatac
cctgcacctt
gttccacgca

gcctteteceg
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tcaggctcce
agctggaagg
ctcttgaatg
tcgaggtttt
cfagcagtgc
cccecggtceac
accctgacca
gctgttccca
tgtaccttcg
cgccacgcegt
caactcagac
ctcaaaagtc
actaccgtgce
agttggaagg
ccacactgcc
tggctaacgc
aaacttgggt
ctcgaaaaac
ggaaggttgg
gggaagattt
cttcaagtga
tgagtgagcc
tgaatgagcc
gttcggcgge
agactgaata
aggggcagga
ctgcgtcegt
cagctcaagc
aaacatgcct
cgcaggagtg
ctgcttacca
tcgagacacc
ccgtaggtge
tcctcgagaa

aggataaacc

tgcggecttg

tgagcattgg

tgttcagggce

cggatttgac
tatcccagcce
caccgtgtgg
agtgcgctta
gaacaaaacc
tggcgcaaca
aatggacacc
gaccgaactg

cttggacaac

gcaaggtgac

ggttgttcga
acgcgggctce
ccagacgact
caagaactac
gaagcctgtc
gtccgattgt
ggctgttggt
gctggtgatt
ggctccaatt

gatacctgtg

ggtaatcceg

tgaggcctct
agctgaggaa
atcatcaagc
catcatcgac
cagtatcatg
gctttctege
ggcgtttege
gccgcecectat

ggagagcgac

aatagaaaat

ggtagatgac

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660



caacttgcca
cccgcaggcea
gcggacggag
ctgagccgtce
aaccctggcg
ctctttttat
gggtcttcte
ctgttcaagc
agaaatatcc
gtgggccccg
atctggcact
gtgctttctc
gaggtcgcectt
tgcgatcggt
gggtgctggg
cagttggatg
caagccgtaa
ccaaaagtgg
aaagttgacc
tctggctact
ttaaaaatca
catgttgcct
tcttgcggceca
ggacctggct
ttgacagcac
gtttccatcg
cttgcaattg
tggttgcget
tctgtgaata
ggtcgttata
ggcccccgeg
cgccgegetg
cttgagggtg
tccatgggcet
catgtcctta

tttgacgtaa

aagacccccg
caggtggcgce
gggggcecgtt
aggtttttga
gtggttattc
gttacagtta
ggcgcegttcg
ctgtgtccga
ttcattcttt
tcggtctcgg
ttttgcttag
aaggtaggtg
ttaacgtgtt
tttgtgcgcece
ccggccgaag
aaaagaagat
agtgcttgcecg
tcaaggtttc
ctgaatgcag
ccaccacaaa
ggcaaatttc
gctcgatggc
ccggcaccaa
ctctctgcac
tcgtggeggg
gaggcatggc
ccagctatgt
gtttttcttt
tgccttcagg
ctaatgttgc
gtgttgccgce
cgttgactgg
ctttcagaac
ctggcggggt
cgggcaattc

agggagattt

gatatcgtcg
cggctcattt
ttggacggta
cctcgtctcece
tccgggtgat
cccagccttt
aatgggggtt
cccagtcggce
tgagcttctc
tcttgccatt
gcttggcatt
taaaaagtgc
tccttttaca
aaaaggcatg
ccccattgag
tacggctagg
ggtattgcag
cgctgttcca
ggtcgtggtt
cctcgtcectce
caagccttca
tttgcacatg
cgacccgtgg
gtccagattg
attcggtatt
tcacaggttg
ttgggtacct
gcatccceccte
aatcttggcce
tggtcttgtce
cttggctacc
ccgcaccatg
tcgaaaaccc
gttcaccatc
agctagggtt

cgccatagct
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cagaggtctg
accgatttgce
aaaagaaaag
catctccctg
tggggttttg
ggtattgctc
tttggctgcet
gctgcttgtg
aaaccttggg
cttggcaggt
gttgcagact
tggggatctt
cgtgcgacca
gaccccattt
caaccctctg
actgtggtcg
gcgggtgggyg
ttccgagcecc
gaccccgaca
ggtgtagggg
ggaggaggcc
cttgctggga
tgcgctaacc
tgcatttccc
caagaaattg
agttgtaagg
cttacctggt
accatcctat
atggtgttgt
accccctacg
gcaccagatg
ctgtttaccc
tcactgaaca
gacggaaaaa
tceggggteg

gattgcccga
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acgagagcac
cgccttcgga
ctgaaaggct
ttttcttctc
cagcttttac
ccctcttggg
ggttggcttt
agtttgactc
accctgttcg
tactgggcgg
gtgtcttggc
gtataagaac
ggtcgtcact
ttctcgccac
aaaaacccat
cccagcctta
tgatggtggce
ccttctttce
ctttcaccgce
attttgccca
cacacctcat
tttatgtgac
cgtttgcecgt
aacatggcct
ccttggtcgt
ctgatatgct
tgctttgtgt
ggttggtgtt
tggtttctct
acattcatca
ggacctactt
cgtcccaget
ccgtcaatgt
ttaagtgcgt
gcttcaatca

attggcaagg

atcagctccg
cggcgtggat
ctttgaccaa
acgcctttte
tctattgtgce
tgtgttttct

tgctgttggt

gccagagtgt -

cagccttgtt
ggcacgcagc
tggagcttat
tgctcctaat
aatcgacctg
tgggtggcge
cgcgtttgec
tgaccccaac

taaggcagtc

caccggagtg

agctctccgg
gctgaatgga
ggctgcecctg
tgcggtgggt
ccctggcectac
taccctgceccc
tttgattttt
gtgtgttttg
gtttccttgce

tttcttgatt

ttggcttett

ttacactagt
ggccgcetgtce
tgggtctcett
ggtcgggtce
aactgccgceca
aatgcttgac

ggctgccccce

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820



aagacccaat
gtcgaacccg
gggtccccag
caaggaggag
ctaagcgaat
ggcagccaca
gccaaacctg
ctgtggagaa
aatgaggttc
tcctggctca
aacaggaaca
gatcttgcgg
ttcctgecte
cacctacttg
ggtgatggag
gaaggggtgt
agactcaatg
tctgcgtcca
cttagagtag
cttgaagcct
ctcggccata
ctccaagcca
gacccgaccc
gagaatggcc
atggaagccc
aattccggtg
agagttggcg
attgaagata
gtcaatccag
cttggtatga
ataattgaca
gcttgacccg
aatttcacaa
agctaaaaga

ttgtgctcect

tctgcaagga
gcgtcattgg
tgatcaccga
gcatcgttac
taagtgaatt
taattaaaga
aactggaagg
tgatgggaca
tcccagecgt
cgccatggtc
gatggtcact
ctactcaggg
ggatgatggt
ccatcatttt
tgttctctgce
cgcaatcctg
acgaggactt
acatgaggaa
agcttgccca
ttgctgatac
cgcctgttgg
ttgagaccag
ccacgcccec
ccaacgcttg
tcggcatcta
atgtgtttta
accctgccga
aggcttacca
agaatggaag
tgaacgtcga
aactccaggg
ctgtggtcgce
ccggaccttce
cgcggttgag

gcgttccgeg

tgggtggact
aaaaggattc
ggccggtgag
gcgcccectca
ctttgctggg
cataggcgag
aggcctctcc
tgcctggacg
cctggtccgg
tgcgcaagtt
tgcctttttce
gcatccgttg
tgtgacctca
gtacttgttt
ggctttcttc
cggaatgaat
ggatttcctt
tgcagcgggt
gttggtgcag
cgtggcaccc
cagtatcttc
agtccttgcet
acccgcacct
gggggatgag
tgttatgggc
tgaggaggtc
ctttgaccct
tgtttacacc
agtccaatgg
cggcgaactg
cctgactaag
ggcggcttgg
accctgggac
cacaaccaac

gttccttege

38919

ggccgtgcect
gccttctgcet
cttatcggcg
ggccagtttt
cctaaggtcc
gtgccttcag
accgtccaac
cccttggttg
agtgttttct
ctgatgatca
agcctcggtg
caggcagtta
ccagtcccag
aagtaccgtg
ctgcgatact
catgagtctc
acgaaatgga
caatttaﬁcg
gttgataaag
caactctcgc
gacctaaagg
gggtccaaaa
gtgcccatcc
gaccgtttga
gggaaaaagt
cataataaca
gagaagggaa
tcatcatctg
gaagctgcaa
actaccaaag
gagcagtgtt
ttgttactga
ctgtgaattt
acccggttgce

ttatagacgt

-76-

attggctaac
tcaccgegtg
ttcacacggg
gtaatgtggc
cgctcggtga
atctttgtgc
ttctttgtgt
ctgtgggttt
cctttggaat
ggcttctaac
cagtgaccgg
tgaatttgag
tgattgcgtg
gcctgcacca
ttgccgaggg
tgactggtgc
ctgattttaa
aggctgccta
ttcgaggaac
ccggtgacat
ttggtagcac
tgaccgtggc
ccctcecccacce
ataagaagaa
accagaaatt
cagatgagtg
ctctgtgtgg
gtaagaagtt
agctttccgt
aactggagaa
taaactgcta
aacagcggta
aaaagtggcc
gagaccggtc

cttgatctcc

atcctctggce
cggcgattcc
atcaaataaa
acccatcaag

tgtgaaggtt

cttgcttgct .

gtttttcctce
ctttatcttg
gtttgtgcta
agcagccctt
ttttgtcgca
cacctatgca
tggtgttgtg
aatccttgtt
aaagttgagg

cctcgctatg

gtgctttgtt

tgctaaagca
tttggccaaa
tgttgtcgcet
caagcatacc
gcgcgtegtce
gaaagttctg
gaggcgcagg
ttgggataag

ggagtgtctc

acatgtcacc .

cttggtcccc
agagcaggcc
actgaaaaga
gccgccagceg
aaaatagtca
agtgaggttg
gatggtggtg

ggtgctgatg

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920



catctcccaa
gggattttga
cttgtgacat
ttaggggtaa
cttacaaaac
acgccactcc
agttgtatgt
gccctaaaca
atgacttgtc
tgtttgccca
attctatggc
aaatcgacgt
ctcttaagaa
ttatcgcget
cgtttaactc
taggcaggtg
gctggtttgce
acgtgctgaa
gtggcctgtc
tctatgcaca
tcttacaaga
cggacgacct
aacacctgaa
cgccatcatt
ggattctcgc
cagcggctge
aagaacttgt
cgcecgttett
gagtgtgcgg
gcatttacca
cgggttctgg
acgaggtgct
agggtcttac
ggcgtggaat
tgctccctac

ggttcatcat

gttgcttgcce
gtccgaagcc
taggcgcggce
ccctgagegg
ccccagtgat
ggtgactgat
accaaccata
gttgacagag
cacccaaggc
tgtaggtaag
tggaataaat
tctgtgtgcea
acagtattgc
agcccaccga
gcccatcgec
ccttgaagct
cgccaacctc
ctgctgccac
gtctggcgac
gcatatggtg
ccagctaaag
cgtgctgtat
ttcgatgcetg
tctaggctgt
ggccctegece
aatactcatg
agttggaata
tatgtccatg
gtactgcggg
cacccacttc
ttcttgtagt
ggaacaagtc
cccecttgac
caggggaaat
ctgtaaagag

tggtccaccc

catcacgggc
actaaagagg
gacgctcctg
gtaaaaggag
actggaaacc
gggcgctccg
ccagcgtctg
cacggctgtg
tttgttttac
tgcccacccg
gggaataggt
caggctgtgc
gggaagaaga
gcagcgttga
ctcggaaaaa
gatcttgcat
ctttatgaac
gacttactgg
ccgatcacct
ctcagttact
tttgaggaca
gccgagtctce
gggtttcaga
agaataataa
taccacatga
gacagctgtg
gcgcaatgcg
tgggaaaaac
gccccggecece
caccagcatt
gagtgcaaat
ccgtacaagc
ccaggtagat
gaggttgaac
atcaacatgg

ggtgctggga

38919

cgggaaacac
aagtcgcéct
aaattggtct
ttctacagaa
cagtgcacgc
tcttggeccac
tccttgatta
aagatgccgce
ctggagtttt
ttcatcggcec
tcccaaccaa
gggaaaactg
agactaggac
gtggtgtcac
acaagtttaa
cctgcgaccg
ttgcctgcge
tcacgcaatc
ctgtgtctaa
tcaaaagtgg
tgctcaaggt
ccaccatgcc
cggatccéaa
atggacgcca
aggcgagtaa
cttgtttgga
cccgcaagga
tcaggtccaa
cgtacgctac
gtccagtcac
cccectgtagg
ccccacggac
accagactcg
taccagacgg
tcgctgttge

aaacatactg

-77-

tgggatcgat
tagtgcgcaa
cccttacaag
tacaaggttt
ggctgcctge
gaccatgccc
ccttgattct
actgagagac
tcgecttgta
ttctacttac
ggatattcag
gcaaactgtt
catactcggc
ccagggcttc
ggagctacag
atccacacct
tgaagagcat
cggcgcagtg
caccatttac
tcacccccat
tcaacccctg
aaactatcac
aaagacagcc
gctagtcccce
tgtttctgaa
gtatgatcct
cggttacagc
ttatgagggyg
tgcctgtgge
aatctggtgt
gaaaggcaca
cgttatcatg
ccgcggatta
tgattatgct
ttccaatgta

gctccttcaa

ggcacgctct'

ataatacagg
ctgtaccctg
ggagacatac
cttacgccca
tccgggtttg
aggcctgact
ctctccaaat
cggaaatacc

cctgctaaga

agcgtccectg |

accccttgta
accaataatt
atgaaaaagg
accccggtcc
gcaattgtcc
ttaccgtcgt
actaagagag
agtttggtga
ggcctcttgt

atcgtctatt

tggtgggttg

ataacagact
aaccgtgaca
tactacgcct
gaatggtttg
tttccecggea
aagaagtcga
ctcgacgtct
ggccatccag

agccctttag

cgtgtggagc .

gtctccgtca
agtaccgcect
ttgcgcagca

caggtccagg

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080



atggtgatgt
ggacgtgccg
ccggtcecgtg
atgaagcagc
cctgtctggg
ttaacatcat
atgccatcca
cctacgtgga
aggacgacgc
atttgcccac
gacatgctat
caaaaggtac
gaaataacaa
cagacaaacg
ctccgetcecce
ttgctaaact
aaaagtggcc
gcatcggtgce
catactatct
gcaccggccg
ctgcgtcecect
accatgtcac
gggtttcaag
cagaccttga
acttcaagga
gtcgctattt
actccacggt
ggtccactca
tcctgtctag
aattctcgtt
cgtatctgta
gtgcgcgceca
cccecgggece
aaagcctttt

ccattgttga

tatttacaca
gttcaacgtc
ggttcgcatc
gtattgcaat
agacttcaaa
gcctcaaact
gccagattac
aaagcctgtc
catcactatt
aaaagattca
ctttgtgtat
acccgtcaac
agaatgcacg
cgttgtagat
caaggtcgca
cccagcagaa
agatcggctg
cggctatatg
cacaaaattt
aattgaggta
cccacatgcec
ctccagatac
tccecggaaaa
agcctatttc
agttcgacta
cacctggtat
gtacttggac
ttggggagcet
cgcgtaccat
ggatgaccca
tgagttcacc
ggaagggaaa
tgtcattgaa
tgacaaaatt

tatcattgta

ccaacccacc
ccggcaggca
ctggccggceg
caccttgatg
caactccacc
caactgaaga
agggacaaac
aggtatgggc
gactccagtc
ctcaacaggc
gacccacaca
cttgcagtgc
gttgctcagg
tctctcegeg
cacaacttgg
cttgcacctc
gttaccagcc
gtgggcccect
gttaagggcg

gactgccggg

ttcattggcg
ctccegeget
gccgcgaaag
cacccggaga
atggtctgga
cagcttgcta
ccttgecatgg
gacctcgcectg
agtgaaatgc
gtcaagtaca
ggaaacggtg
atttataagg
ccaactttag
ggccaacttt

tttttggcca

38919

agaccatgct
caacgctgca
gttggtgtcc
tcttgaggcet
cagtgggttt
ccatctggag
tcatgtccat
aagtcctcac
aaggcgccac
agagagccct
ggcagctgca
accgcgacgg
ctctaggtaa
ccatttgtgce
gattttattt
actggcctgt
ttcgcectat
cggtgtttct
aggctcaagt
aatatcttga
acgtcaaagg
tcctteccaa
cattgtgcac
cccagtccaa
aagacaaaac
gctatgccte
gcccegecct
tcacccctta
ccccecggata
aacatacctg
aggactggga
ctactgccac
gcctgaattg
ttgtggatgc

ttttgtttgg

-78-

tgacatgatt
attcccegtce
tggcaagaat
tcttagcaaa
tgattctcat
gtttggacag
ggtcaacaca
cccctaccac
attcgatgtg
tgttgctatc
gagcctgttt
gcagctgatc
cggagataaa
tgatctagaa
ttcacctgat
ggtgacaacc
ccataaatat
aggcactcct
gcttccggag
tgatcgggag
cactaccgtt
ggaatcggtt
actgacagat
gtgctggaga
agcctatttc
gtacatccgt
ttgcaacagg
tgattacggc
caagattctg
ggggtttgaa
ggattacaat
cagcatgaag
aaatgaaatg
tttcacggag

cttcaccatc

agggctttgg

ccctccegta
tccttectgg

actaccctca

tgctatgttt

aatatctgtg
acccgtgtga
agggaccgag
gttacactgc
accagggcaa
gatcttcctg
gtgctagata
tttagggcca

gggtcgagct

ttaacacagt

cagaacaatg
agccgegegt
ggggttgtgt
acggttttca
cgagaggttg
ggaggatgcc
gcggtagtceg
gtgtacctcc
atgatgttgg

caacttgaag

gttcctgtca'

aaagtcgtcg
gctaaaatta
gcgtgcgegyg
tcggatacag
gatgcgtttc
ttttattttce
gggtccatgc
ttcttggtgt

gccggttggt

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180



tggtggtctt
actctgagca
cccacctggg
attgatgaga
tggaaacagg
cattttcagc
cccatgctac
ttgcatcagg
cagcaatggt
ctctttgttg
ttaggggcaa
cccggcaage
atgaccgatg
ccagcgaagg
cggcccagtt
tcgaacatca
acaacatttc
ttcacctaga
ttctcaggceg
caccaccgca
ctcggcctct
gtatattacc
catgctttct
atttggcaat
tgtcagggag
gacacctgag
aatttgaatg
tttctttgtg
gcagctctca
ggctatctaa
acattgtctc
ctgtgtctac
gtgccctgge
gctactcatg
ggcggtcgcece

acctcaaaag

ttgcatcaga
attacagaag
gaactaaaca
tggtgtcgeg
tggtgagcga
atcttgccge
acaacctgcg
tgtttgctat
taatagctgt
tgctgtggtt
tttttctttce
agccgcagag
tggggaggac
ccacttgacc
ccatcccgag
actcatctgc
agccgtgttt
atggctgcgt
ttcgecctgea
gcggcaagct
gaggcgattc
atcacagcca
tcttgeccttt
gtgtcaggca
tttacccaac
accatgaggt
tttaagtatg
gtgtatcgtg
tctacagttg
taaatttgat
ctatggtgcc
cgccgggttt
tgcgttgact
taccagatat
tgtcatcata

agttgtgctt

ttggtttgct
atcttatgaa
tcctttgggg
tcgaatgtac
ggctacgctg
cattgaagcc
catgacaggg
ttttccaacc
acattcctcc
gcgggttcca
gaactcacag
gcctacgaac
gatcatgacg
agtgtttacg
atattcggga
gccgaacatg
cagacctatt
cccttetttt
aaccatgttt
ttgctgtcect
gcaaaatccc
atgttacaga
tctatgcttc
tcgtggetgt
gctccttgat
gggcaactgt
ttggggaaat
ccgttctgtt
atttacaact
tgggcagtgg
étcactacca
gttcacgggc
tgcttcgtca

actaactttc

gagaaaaggg

gatggttccg

38919

ccgcgatact
gcctttettt
atgttttggce
cgcatcatgg
tctcgcatta
gagacctgta
tcaaatgtaa
cctggttccc
atattttcct
atactacgta
tgaattacac
ccggtaggtce
agctagggtt
cctggttggce
tagggaatgt
acgggcagaa
accaacatca
cctcatggtt
cagttcgagt
ccaagacatc
tcagtgccgt
tgagaatﬁat
tgagatgagt
gtgtgtcaat
ggtcgaccat
tttagcctgt
gcttgaccgc
ttgctgtgct
tgacgctatg
agagttttgt
gccatttcct
ggtatgtcct
ttaggtttgc
ttctggacac
gcaaagttga

tggcaacccc

-79-

ccgtgcgegce
cccagtgcca
accataaggt
aaaaagcagg
gtagtttgga
aatatttggc
ccatagtgta
ggccaaagct
ctgttgcagc
ctgtttttgg
ggtgtgtcca
tctttggtge
tatggtaccg
gttcttgtcc
gagtcgagtt
caccaccttg
agtcgacggc
ggttttaaat
cttgcagaca
agttgcctta
acggcgatag
ttacattctt
gaaaagggat
tttaccagct
gtgcggctge
ctttttgcca
gggctgttge
cgtcaacgcc
tgagctgaat
catctttccc
tgacacagtc
gagcagcatc
aaagaattgc
taagggcaga
ggtcgaaggt

tataaccaga

cctgccattce
agtggacatt
gtcaaccctg
acaggctgcc
tgtggtggct
ctccecggcetg
taatagtact
tcatgatttt

ttcttgtact

tttccgetgg

ccttgcctca
aggatagggt
tctggectcect
ttcagctaca
tatgttgaca
cctcgtcecatg
ggcaattggt
gtctcttggt
ttaagaccaa
ggcatcgcaa
ggacacccgt
ctgatctcct
ttaaggtggt
acgtccaaca
tccatttcat
ttctgttggce
tcgcgattge
aacagcaaca
ggcacagatt

gttttgactc

gctttagtca -

tacgcggtcect
atgtcctggce
ctctatcgtt
catctgatcg

gtttcagcgg

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340



aacaatgggg
tttggcgttt
ccgactgtta
catgacattc
tgcactcctt
ccgtttgtge
cgcaggcttt
ctccactacg
aaaagctgtt
agcagaagag
agatcatcgce
aaaacccgga
cccctagtga
ggacttgcac
cgcatcatac
ttcttgaggce
ttgtgcctct
gagaaccata
<210> 2

<211>

<212>
<213>

ADN

tcgtccttag
tctattacct
gggcttctgce
gcgcactttc
tggggggtgt
ttgctaggcc
catccgattg
gtcaacggca
aaacagggag
aaagaagggyg
ccagcaaaac
gaagccccat
gcggcaattg
cctgtcagat
tgtgcgcectg
atctcagtgt
aagtcaccta

cggccgaaat

15270

Virut PRRS

atgacttttg
acacgccagt
accttttgat
agagtacaaa
attcagccat
gcaagtacat
cggcaaatga
cattggtgcc
tggtaaacct
gatggccagc
cagtccagag
tttcctcectag
tgtctgtegt
tcagggagga
atccgegtcea
ttgaattgga
ttcaattagg

t

<220>

<221> N

<222> (11766)..(11766)
<223> A, G, T, hodc C
<220>

<221> misc_feature

<222> (11766)..(11766)
<223> n la a, ¢, g, hodc t
<400> 2

catttgtgtt gtcaggagct gtgaccattg

cccttetgtg
ggagttgcac
tgcacgtgta
tgcctcagtg
ggcctattct
gttgagtgct

accagtggaa

acagcctcct
tgctttacgg
cccccaatgce
cacggtctct
acaggcccga
cccecgecgyg

acctgaactt

tcaggggagce
tctcteccacc
cagggtgttt
ccttecctcetg
agagccactc

ggcctgcectgg

Cccaacaaaga

38919

ttatgatagc
gatgatatat
cttcctgaac
taaggtcgceg
agaaaccfgg
tctggccecect
taaccacgca
cgggttgaaa
tgtcaaatat
cagtcaatca
gcaagggacc
cgactgaaga
caatccagac
taagttacac
cagcatcacc
agaatgtgtg

gcgaccgtgt

gcacagccca
ttgggggtcet
cctttaacca
atggcggagg
aatctccaag
cggtggacgt
ctttctgcaa

atggtacggg

-80-

acggctccac
gccctaaaag
tgtgctttca
ctcactatgg
aaattcatca
gcccaccacyg
tttgtcgtcc
ggcctecgtgt
gccaaataac
gctgtgccag
gggaaagaaa
tgatgtcaga
tgcctttaat
tgtggagttt
ctcagcatga
gtgaatggca

gggggtaaga

aaacttgctg
gtccctagcea
tgtctgggat
gccaagtcta
tttctgaact
tgccacgtgce
tttttccaat

tcgcagctga

aaaaggtgct
tgagtcgcgg
ccttcgggta
gagcagtagt
cctccagatg
ttgagagtgc
ggcgtcccgg
tgggtggcag
aacggcaagc
atgctgggta
aataagaaga
catcacttta

caaggcgctg

agtttgccta

tgggctggca
ctgattgaca

tttaattggc

cacggaagcg
ccttgettcece
acttgatcgg
ctgcacacga
cggggtgcta
attccccact

tgcacgaatg

actttacaga -

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

15000

15060

15120

15180

15240

15300

15360

15381

60

120

180

240

300

360

420

480



gccggccage
tggtacccca
agtgataaac
cccaagcctg
catgacgccg
gaagtgaaat
tcettecege
ggtgtttcta
ggcaactgct
cgccatgcta
cggaggctgc
cagtacttct
taccctgggt
gacaaggatg
gcaaggaaag
gaaacccggc
cattactccc
cggatggtga
tgggctactg
aacaggaacyg
actgtcactg
tgttgtgagc
cctgcectgece
gctctggeceg
actgtttcgc
gggaaaatta
aaccgggtca
aatcttgaag
tcctttgatt
ccccaggtcea
aactcggtcc
gaagttcgtc
gaagaatatg
gacgaactca

tcggacatga

ccgeggtgga

tcacccctac
tcgtaggacc
ctttcccggg
aagacttttg
tcatgtatgt
ttgaaactgt
cccaccacac
tgcgggtcga
ggtggagctt
accaatttgg
aagttaatgg
ccgttaagga
ttgaggacct
aaaaaatttt
cacgctctag
aggccaagga
cgcctgccga
attccaaatt
acgaggatct
gcgcttgtge
tgacccctgg
ataagggcag
ttgaccggcet
aaatgtccgg
agttctttgce
tcagcctttg
ccccggagga
aatgcttggc
gggatgttgt
accagtgtcg
ccctgaccgce
accgtgaaag
ggctcatgcc
aagaccagat
tggcetggge

caccaccacc

agtcttaaag
tgtccctgga
agcaactcac
ccecctttgag
ggccgaaggyg
cceceggggag
agtggacatg
acgccaacac
gtttaacttg
ctaccagacc
tctcecgagca
gagttggatc
cctcagaata
ccggtttgge
tgcgactgct
gcacgaggtt
agggaattgt
tgaaaccacc
tgtgaatgcc
tagcgccaag
gatgtcccct
tcttggttcce
ggctgaggtg
cgattccgat
ccgccacaat
tcaggtgatt
ggtcgcagca
caggcttgag
gcteccctggg
cgctctggtce
cttttcactg
actaaccgcc
aaccgggcect
ggaggaggac
agtcgagcag

ccctcecegeca

38919

actttacaag
gtggccgttt
gtgttaacca
tgtgctatgg
aaagtctcct
ttggagttga
tctaagttcg
ggctgcctce
ctcccactgg
aagcatggtg
gtaactgacc
cgccacttga
agggttgagce
agtcacaagt
acagtcgctg
gccggcgeca
ggttggcact
cttcccgaaa
atccaaatcc
tacgtactta
tctttgctce
ccagatgcag
atgcacctgc
cgttcggett
ggagggaatc
gaggactgct
aagattgacc
aaagcgcgcce
gttgaggcgg
cctgttgtaa
gctaactéct
gtgctctcca
ggtccacggc
ttgctgaaac
gttgacctaa

aaagttcagc

-81-

tttatgaacg
tcgccaactce
acctgccgcet
ctaccgtcta
gggccccteg
ttgcgaatcg
ccttcacagce
ccgctgacac
aagttcagaa
tctctggcaa
tgaatggacc
aactggcgga
ccaacacgtc
ggtacggcgce
gccgegettt
acaaggctgg
gcatttccge
gagtgagacc
tcaggctccc
agctggaagg
ctcttgaatg
tcgaggtttt
ctagcagtgc
cccecggtcac
accctgacca
gctgttccca
tgtaccttcg
cgccacgcegt
caactcagac
ctcaaaagtc
actaccgtgce
agttggaagg
ccacactgcce
tggctaacgc
aaacttgggt

ctcgaaaaac

gggttgccgce
cctacatgtg
cccgcagaga
tgacattggt
tggcggggat
actccgcacc
ccectgggcegt
tgtccctgaa
caaagaaatt
gtacctacgg
tatcgtcgta
agaacccagc
gccattggcet
tggaaagaga
gtccgttegt
gcacctcaaa
catcgccaac

ttcagatgac

tgcggecttg -

tgagcattgg
tgttcagggce
cggatttgac
tatcccagcece
caccgtgtgg
agtgcgcectta
gaacaaaacc
tggcgcaaca
aatggacacc
gaccgaactg
cttggacaac
gcaaggtgac
ggttgttcga
acgcgggcetce
ccagacgact
caagaactac

gaagcctgtce

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

2400

2460

2520

2580

2640



aagagcttgc
ggcagcccga
agcccctttg
gtgtccgcac
cccgcaccce
cccgeaccgce
ccgtaccagg
cccctagcecac
gccctaagtg
agctccttgt
tcgggeggge
cgcgaggcat
ccgccctate
gagagcgacc
atagaaaatg
gtagatgacc
tcagctccgce
ggcgtggatg
tttgaccaac
cgcctttteca
ctattgtgcc
gtgttttctg
gctgttggtce
ccagagtgta
agccttgttg
gcacgcagca
ggagcttatg
gctcctaatg
atcgacctgt
gggtggcgcy
gcgtttgecc
gaccccaacc
aaggcagtcc
accggagtga

gctctcecggt

cagagagaaa
tttcattggg
atctctcgac
cgcaatgcat
gcggggttgt
ggcgtaagtt
acgagcccct
cgccgcagag
aaatctcgga
ccagcgtgag
cctgcagtgg
gtgatgcgac
cgtgtgagtt
ttaccattgg
tcggcgagat
aacttgccaa
ccgcaggcac
cggacggagyg
tgagccgtca
accctggcgg
tctttttatg
ggtcttcteg
tgttcaagtc
gaaatatcct
tgggccecegt
tctggcactt
tgctttctca
aggtcgettt
gcgatcggtt
ggtgctggge
agttggatga
aagccgtaaa
caaaagtggt
aagttgaccc

ctggctactc

gcctgtccecce
cgacgatgtc
cccacctgag
cttcaggccg
gtctcgaccg
tcagcagatg
agatttgtct
cgagggtgtt
catgtcgggt
aatcactcgc
gcatctccaa
taagcttaag
tgtgatgatg
ctcagtcgct
gaccaaccag
agacccccgg
aggtggcgce
ggggccgttt
ggtttttgac
tggttattct
ttacagttac
gcgecgttcecga
tgtgtccgac
tcattctttt
cggtctcggt
tttgcttagg
aggtaggtgt
taacgtgttt
ttgtgcgcca
cggccgaagce
aaagaagatt
gtgcttgcgg
caaggtttcc
tgaatgcagg

caccacaaac

38919

gccecgcgea
cctaacagtt
ctggcaacac
gcgacaccct
gtgacaccct
agaagattga
gcttcctcac
ctgggagtag
aacattaaac
ccaaaatact
gaggtaaagg
ttcctcccaa
cctcacacgce
actgaagétg
ggacccttgg
atatcgtcgce
ggctcattta
tggacggtaa
ctcgtctccc
ccgggtgatt
ccagcctttg
atgggggttt
ccagtcggcg
gagcttctca
cttgccattc
cttggcattg
aaaaagtgct
ccttttacac
aaaggcatgg
cccattgagce
acggctagga
gtattgcagg
gctgttccat
gtcgtggttg

ctcgtcctcg

-82-

ggaaggttgg
gggaagattt
cttcaagtga
tgagtgagcc
tgaatgagcc
gttcggcgge
agactgaata
aggggcagga
ctgcgtcegt
cagctcaagc
aaacatgcct
aaatgatact
ctgcaccttc
ttccacgcat
ccttctccga
agaggtctga
ccgatttgecce
aaagaaaagc
atctccctgt
ggggttttge
gtattgctcc
ttggctgctg
ctgcttgtga
aaccttggga
ttggcaggtt
ttgcagactg
ggggatcttg
gtgcgaccag
accccatttt
aaccctctga
ctgtggtcgc
cgggtggggt
tcecgagcecccce

accccgacac

gtgtagggga

gtccgattgt

ggctgttggt .

gctggtgatt
ggctccaatt
gatacctgtg
ggtaatcccg
tgaggcctct
agctgaggaa
atcatcaagc
catcatcgac
cagtatcatg

cgagacaccg

cgtaggtgcg

cctcgagaaa
ggataaaccg
cgagagcaca
gcctteggac
tgaaaggctc
tttcttctca
agcttttact
cctcttgggt

gttggctttt

gtttgactcg .

ccctgttcge
actgggcggg
tgtcttggcet
tataagaact
gtcgtcacta
tctcgccact
aaaacccatc
ccagccttat
gatggtggct
cttctttccc
tttcaccgca

ttttgcccag

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740



ctgaatggat
gctgccctge
gcggtgggtt
cctggctacg
accctgccect
ttgatttttg
tgtgttttge
tttcecttget
ttcttgattt
tggcttcttg
tacactagtg
gcecgcectgtece
gggtctcttc
gtcgggtcct
actgccgcac
atgcttgact
gctgccceccca
tcctctggceg
ggcgattccg
tcaaataaac
cccatcaagc
gtgaaggttg
ttgcttgctg
tttttcctce
tttatcttga
tttgtgctat
gcagccctta
tttgtcgcag
acctatgcat
ggtgttgtgce
atccttgttg
aagttgaggg
ctcgctatga
tgctttgttt
gctaaagcac

ttggccaaac

taaaaatcag
atgttgcctg
cttgcggcac
gacctggctc
tgacagcact
tttccatcgg
ttgcaattgce
ggttgcgcectg
ctgtgaatat
gtcgttatac
gccececegegg
gcecgegcetge
ttgagggtgce
ccatgggctc
atgtccttac
ttgacgtaaa
agacccaatt
tcgaacccgg
ggtccccagt
aaggaggagyg
taagcgaatt
gcagccacat
ccaaacctga
tgtggagaat
atgaggttct
cctggctcac
acaggaacag
atcttgcggce
tcctgecteg
acctacttgc
gcgatggagt
aaggggtgtc
gactcaatga
ctgcgtccaa
ttagagtaga

ttgaagcctt

gcaaatttcc
ctcgatggct
cggcaccaac
tctctgcacg
cgtggcggga
aggcatggct
cagctatgtt
tttttctttg
gccttcagga
taatgttgcect
tgttgccgcec
gttgactggc
tttcagaact
tggcggggtyg
gggcaattca
gggagatttc
ctgcaaggat
cgtcattgga
gatcaccgag
catcgttacg
aagtgaattc
aattaaagac
actggaagga
gatgggacat
cccagccgte
gccatggtct
atggtcactt
tactcagggg
gatgatggtt
catcattttg
gttctctgcg
gcaatcctgce
cgaggacttg
catgaggaat
gcttgcccag

tgctgatacc

38919

aagccttcag
ttgcacatgc
gacccgtggt
tccagattgt
ttcggtattc
cacaggttga
tgggtacctc
catcccctca
atcttggcca
ggtcttgtca
ttggctaccg
cgcaccatgc
cgaaaaccct
ttcaccatcg
gctagggttt
gccatagctg
gggtggactg
aaaggattcg
gccggtgage
cgcccctcag
tttgctgggce
ataggcgagg
ggcctctcca
gcctggacgc
ctggtccgga
gcgcaagttce
gcctttttceca
catccgttgce
gtgacctcac
tacttgttta
gctttcttcc
ggaatgaatc
gatttcctta
gcagcgggtce
ttggtgcagg

gtggcacccc

-83-

gaggaggccc
ttgctgggat
gcgctaaccc
gcatttccca
aagaaattgc
gttgtaaggc
ttacctggtt
ccatcctatg
tggtgttgtt
ccccctacga
caccagatgg
tgtttacccce
cactgaacac
acggaaaaat
ccggggtegg
attgcccgaa
gccgtgecta
ccttctgett
ttatcggcgt
gccagttttg
ctaaggtccc
tgccttcaga
ccgtccaact
ccttggttge
gtgttttctc
tgatgatcag
gccteggtge
aggcagttat
cagtcccagt
agtaccgtgg
tgcgatactt
atgagtctct
cgaaatggac
aatttatcga
ttgataaagt

aactctcgcc

acacctcatg
ttatgtgact
gtttgccgtc
acatggcctt
cttggtcgtt

tgatatgctg

gctttgtgtg |

gttggtgttt
ggtttctctt
cattcatcat
gacctacttg
gtcccagcett
cgtcaatgtg
taagtgcgta
cttcaatcaa

ttggcaaggg

ttggctaaca

caccgcgtgc‘

tcacacggga
taatgtggca
gctcggtgat
tctttgtgcece
tctttgtgtg
tgtgggtttc
ctttggaatg
gcttctaaca

agtgaccggt

gaatttgagc |

gattgcgtgt
cctgcaccaa
tgccgaggga
gactggtgcce
tgattttaag
ggctgcctat
tcgaggaact

cggtgacatt

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900



gttgtcgctc
aagcataccc
cgcgtecgtceg
aaagttctgg
aggcgcagga
tgggataaga
gagtgtctca
catgtcacca
ttggtccccg
gagcaggccc
ctgaaaagaa
ccgccagcgg
aaatagtcaa
gtgaggttga
atggtggtgt
gtgctgatgce
gcacgctctg
taatacaggc
tgtaccctgt
gagacatacc
ttacgcccaa
ccgggtttga
ggcctgactg
tctccaaata
ggaaatacct
ctgctaagaa
gcgtccctga
ccccttgtac
ccaataattt
tgaaaaaggc
cceceggtect
caattgtccg
taccgtcgta
ctaagagagg

gtttggtgat

tcggccatac
tccaagccat
acccgacccc
agaatggccc
tggaagccct
attccggtga
gagttggcga
ttgaagataa
tcaatccaga
ttggtatgat
taattgacaa
cttgacccgce
atttcacaac
gctaaaagac
tgtgctcectg
atctcccaag
ggattttgag
ttgtgacatt
taggggtaac
ttacaaaacc
cgccactceg
gttgtatgta
ccctaaacag
tgacttgtcc
gtttgcccat
ttctatggcet
aatcgacgtt
tcttaagaaa
tatcgcgceta
gtttaactcg
aggcaggtgce
ctggtttgcc
cgtgctgaac
tggcctgteg

ctatgcacag

gcectgttgge
tgagaccaga
cacgccccca
caacgcttgg
cggcatctat
tgtgttttat
ccctgececgac
ggcttaccat
gaatggaaga
gaacgtcgac
actccagggc
tgtggtcgcg
cggaccttca
gcggttgage
cgttcecgegg
ttgcttgceccce
tccgaagcecca
aggcgceggcyg
cctgagcggg
cccagtgata
gtgactgatg
ccaaccatac
ttgacagagc
acccaaggct
gtaggtaagt
ggaataaatg
ctgtgtgcac
cagtattgcg
gcccaccgag
cccatcgecc
cttgaagctg
gccaacctcce
tgctgccacg
tctggcgacc

catatggtgce

38919

agtatcttcg
gtccttgctg
ccecgcacctg
ggggatgagg
gttatgggcg
gaggaggtcc
tttgaccctg
gtttacacct
gtccaatggg
ggcgaactga
ctgactaagg
gcggcttggt
ccctgggacc
acaaccaaca
ttcectteget
atcacgggcc
ctaaagagga
acgctcctga
taaaaggagt
ctggaaaccc
ggcgctecegt
cagcgtctgt
acggctgtga
ttgttttacc
gcccaccegt
ggaataggtt
aggctgtgcg
ggaagaagaa
cagcgttgag
tcggaaaaaa
atcttgcatc
tttatgaact
acttactggt
cgatcacctc

tcagttactt

-84-

acctaaaggt
ggtccaaaat
tgcccatccecce
accgtttgaa
ggaaaaagta
ataataacac
agaagggaac
caccatctgg
aagctgcaaa
ctaccaaaga
agcagtgttt
tgttactgaa
tgtgaattta
cccggttgeg
tatagacgtc
gggaaacact
agtcgcactt
aattggtctc
tctacagaat
agtgcacgcg
cttggccacg
ccttgattac
agatgccgca
tggagttttt
tcatcggcct
cccaaccaag
ggaaaactgg
gactaggacc
tggtgtcacc
caagtttaag
ctgcgaccga
tgcctgegcet
cacgcagtcc
tgtgtctaac

caaaagtggt

tggtagcacc

gaccgtggcg
cctcccaccg
taagaagaag
ccagaaattt
agatgagtgg
tctgtgtgga
taagaagttc
gctttccgta
actggagaaa
aaactgctag
acagcggtaa
aaagtggcca
agaccggtcg
ttgatctccg
gggatcgatg
agtgcgcaaa
ccttacaagc
acaaggtttg
gctgcctgee

accatgccct

cttgattcta

ctgagagacc
cgccttgtac
tctacttacc
gatattcaga
caaactgtta
atactcggca
cagggcttca
gagctacaga

tccacacctg

gaagagcatt

ggcgcagtga
accatttaca

cacccccatg

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000



gcctecttgtt
tcgtctattce
ggtgggttga
taacagactc
accgtgacag
actacgcctce
aatggtttga
ttccecggcecac
agaagtcgag
tcgacgtctg
gccatccage
gccctttaga
atgtggagca
tctcecgtcag
gtaccgcctt
tgcgcagcag
aggtccagga
gggctttyggg
cctcecegtac
ccttcctgga
ctaccctcac
gctatgtttt
atatctgtga
cccgtgtgac
gggaccgaga
ttacactgca
ccagggcaag
atcttcctgce
tgctagatag
ttagggccac
ggtcgagctc
taacacagtt
agaacaatga
gccgcgegtg
gggtcgtgtc

cggttttcag

cttacaagac
ggacgacctc
acacctgaat
gccatcattt
gattctcgcg
agcggctgcea
agaacttgta
gcecgttettt
agtgtgcggg
catttaccac
gggttctggt
cgaggtgctg
gggtctcacc
gcgtggaatc
gctccctacc
gttcatcatt
tggtgatgtt
gacgtgccgg
cggtccgtgg
tgaagcagcg
ctgtctggga
taacatcatg
tgccatccag
ctacgtggaa
ggacgacgcc
tttgcccaca
acatgctatc
aaaaggtaca
aaataacaaa
agacaaacgc
tcecgetcecee
tgctaaactc
aaagtggcca
catcggtgcc
atactatctc

caccggccga

cagctaaagt
gtgctgtatg
ttgatgctgg
ctaggctgta
gccctegect
atactcatgg
gttggaatag
atgtccatgt
tactgcgggg
acccacttcc
tcttgtagtg
gaacaagtcc
cceccttgacce
aggggaaatg
tgtaaagaga
ggtccacccg
atttacacac
ttcaacgtcc
gttcgcatcc
tattgcaatc
gacttcaaac
cctcaaactc
ccagattaca
aagcctgtca
atcactattg
aaagattcac
tttgtgtatg
cccgtcaacc
gaatgcacgg
gttgtagatt
aaggtcgcac
ccagcagaac
gatcggctgg
ggctatatgg
acaaaatttg

attgaggtag
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ttgaggacat
ccgagtctcc
ggtttcagac
gaataataaa
accacatgaa
acagctgtgc
cgcaatgcgce
gggaaaaact
ccccggecect
accagcattg
agtgcaaatc
cgtacaagcc
caggtagata
aggttgaact
tcaacatggt
gtgctgggaa
caacccacca
cggcaggcac
tggccggcgyg
accttgatgt
aactccaccc
aactgaagac
gggacaaact
ggtatgggca
actccagtca
tcaacaggca
acccacacag
ttgcagtgca
ttgctcaggc
ctctecgege
acaacttggg
ttgcacctca
ttaccagcct
tgggcccectce
ttaagggcga

actgccggga

-85-

gctcaaggtt
caccatgcca
ggatccaaaa
tggacgccag
ggcgagtaat
ttgtttggag
ccgcaaggac
caggtccaat
gtacgctact
tccagtcaca
ccctgtaggg
cccacggacc
ccagactcgc
accagacggt
cgctgttgct
aacatactgg
gaccatgctt
aacgctgcaa
ttggtgtcct
cttgaggctt
agtgggtttt
catctggagg
catgtccatg
agtcctcacc
aggcgccaca
gagagccctt
gcagctgcag
ccgcgacggg
tctaggtaac
catttgtgcet
attttatttc
ctggccegtg
tcgcectatce
ggtgtttcta
ggctcaagtg

atatcttgat

caacccctga
aactatcact
aagacagcca
ctagtcccca

gtttctgaat

tatgatcctg -

ggttacagct
tatgagggga
gcctgtggcece
atctggtgtg
aaaggcacaa
gttatcatgc
cgcggattag
gattatgcta
tccaatgtat
ctccttcaac
gacatgatta
ttceceegtec
ggcaagaatt
cttagcaaaa
gattctcatt
tttggacaga
gtcaacacaa
ccctaccaca
ttcgatgtgg

gttgctatca

agcctgtttg -

cagctgatcg
ggagataaat
gatctagaag
tcacctgatt
gtgacaaccc
cataaatata
ggcactcctg
cttccggaga

gatcgggagce

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160



gagaggttgc
gaggatgcca
cggtagtcgg
tgtacctcce
tgatgttgga
aacttgaagg
ttcctgtcaa
aagtcgtcgg
ctaaaattat
cgtgcgcgga
cggatncagc
atgcgtttcg
tttattttce
ggtccatgca
tcttggtgte
ccggttggtt
ctgccattca
gtggacattc
tcaaccctga
caggctgcecct
gtggtggctc
tcccggetge
aatagtactt
catgattttc
tcttgtactce
ttccgetggt
cttgcctcac
ggatagggta
ctggcctcectce
tcagctacac
atgttgacat
ctcgtcatga
gcaattggtt
tctettggtt

taagaccaac

tgcgtccecctce
ccatgtcacc
ggtttcaagt
agaccttgaa
cttcaaggaa
tcgctatttce
ctccacggtg
gtccactcat
cctgtctagce
attctcgttg
gtatctgtat
tgcgcgeccag
cccgggecct
aagccttttt
cattgttgat
ggtggtcttt
ctctgagcaa
ccacctgggg
ttgatgagat
ggaaacaggt
attttcagca
ccatgctaca
tgcatcaggt
agcaatggtt
tctttgttgt
taggggcaat
ccggcaagca
tgaccgatgt
cagcgaaggc
ggcccagttc
cgaacatcaa
caacatttca
tcacctagaa
tctcaggegt

accaccgcag

ccacatgcct
tccagatacc
cccggaaaag
gcctatttcce
gttcgactaa
acctggtatc
tacttggacc
tggggagctg
gcgtaccata
gatgacccag
gagttcaccg
gaagggaaaa
gtcattgaac
gacaaaattg
atcattatat
tgcatcagat
ttacagaaga
aactaaacat
ggtgtcgegt
ggtgagcgag
tcttgccgece
caacctgcgc
gtttgctatt
aatagctgta
gctgtggttg
ttttctttcg
gccgcagagyg
ggggaggacg
cacttgacca
catcccgaga
ctcatctgcg
gccgtgttte
tggctgegtce
tcgcctgceaa

cggcaagctt
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tcattggéga
tccegegett
ccgcgaaagce
aéccggagac
tggtctggaa
agcttgctag
cctgcatggg
acctcgctgt
gtgaaatgcc
tcaagtacaa
gaaacggtga
tttataaggc
caactttagg
gccaactttt
ttttggccat
tggtttgctc
tcttatgaag
cctttgggga
cgaatgtacc
gctacgctgt
attgaagccg
atgacagégt
tttccaaccc
cattcctcca
cgggttccaa
aactcacagt
cctacgaacc
atcatgacga
gtgtttacgc
tattcgggat
ccgaacatga
agacctatta
ccttectttte
accatgtttc

tgctgtecte

-86-

cgtcaaaggc
ccttcccaag
attgtgcaca
ccagtccaag
agacaaaaca
ctatgcctcg
ccccgecectt
caccccttat
ccccggatac
acatacctgg
ggactgggag
tactgccacc
cctgaattga
tgtggatgct
tttgtttggc
cgcgatactc
cctttcttte
tgttttggca
gcatcatgga
ctcgcattag
agacctgtaa
ctaatgtaac
ctggttcccg
tattttcctce
tactacgtac
gaattacacg
cggtaggtct
gctagggttt
ctggttggcg
agggaatgtg
cgggcagaac
ccaacatcaa
ctcatggttg
agttcgagtc

caagacatca

actaccgttg
gaatcggttg
ctgacagatg
tgctggagaa
gcctatttcecc
tacatccgtg
tgcaacagga
gattacggcg

aagattctgg

gggtttgaat .

gattacaatg
agcatgaagt
aatgaaatgg
ttcacggagt
ttcaccatcg
cgtacgcgcec
ccagtgccaa
ccataaggtg
aaaagcagga
tagtttggat
atatttggcc
catagtgtat
gccaaagctt
tgttgcagcet
tgtttttggt
gtgtgtccac
ctttggtgca
atggtaccgt
ttcttgtect

agtcgagttt

accaccttgce -

gtcgacggcg
gttttaaatg
ttgcagacat

gttgccttag

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260



gcatcgcaac
gacacccgtg
tgatctcctce
taaggtggta
cgtccaacat
ccatttcatg
tctgttggca
cgcgattgcet
acagcaacag
gcacggattg
ttttgactca
ctttagtcac
acgcggtctg
tgtcctggeg
tctatcgttyg
atctgatcga
tttcagcgga
aaaggtgctt
gagtcgcggce
cttcgggtac
agcagtagtt
ctccagatgce
tgagagtgcc
gcgtccecgge
gggtggcaga
acggcaagca
tgctgggtaa
ataagaagaa
atcactttac
aaggcgctgg
gtttgcctac
gggctggcat
tgattgacat
ttaattggcg

<210> 3
<211>

tcggcctctg
tatattacca
atgctttectt
tttggcaatg
gtcagggagt
acacctgaga
atttgaatgt
ttctttgtgg
cagctctcat
gctatctaat
cattgtctcc
tgtgtctacc
tgcecectggcet
ctactcatgt
gcggtcgect
cctcaaaaga
acaatggggt
ttggcgtttt
cgactgttag
atgacattcg
gcactccttt
cgtttgtgct
gcaggctttc
tccactacgg
aaagctgtta
gcagaagaga
gatcatcgcc
aaacccggag
ccctagtgag
gacttgcacc
gcatcatact
tcttgaggca
tgtgcctcta

agaaccatac

15381

aggcgattcg
tcacagccaa
cttgcctttt
tgtcaggcat
ttacccaacg
ccatgaggtg
ttaagtatgt
tgtatcgtgc
ctacagttga
aaatttgatt
tatggtgccc
gccgggtttg
gcgttgactt
accagatata
gtcatcatag
gttgtgcttg
cgtccttaga
ctattaccta
ggcttctgceca
cgcactttca
ggggggtgta
tgctaggccg
atccgattgce
tcaacggcac
aacagggagt
aagaaggggyg
cagcaaaacc
aagccccatt
cggcaattgt
ctgtcagatt
gtgcgcctga
tctcagtgtt
agtcacctat

ggccgaaatt

38919

caaaatccct
tgtgacagat
ctatgcttct
cgtggctgtg
ctccttgatg
ggcaactgtt
tggggaaatg
cgttectgttt
tttacaactt
gggcagtgga
tcactaccag
ttcacgggcg
gcttcgtcat
ctaactttct
agaaaagggyg
atggttccgt
tgacttttgt
cacgccagtg
ccttttgatc
gagtacaaat
ttcagccata
caagtacatt
ggcaaatgat
attggtgccc
ggtaaacctt
atggccagcce
agtccagégg
ttcctectage
gtctgtcgtc
cagggaggat
tccgegtceac
tgaattggaa

tcaattaggg

-87-

cagtgccgta
gagaattatt
gagatgagtg
tgtgtcaatt
gtcgaccatg
ttagcctgtc
cttgaccgcg
tgctgtgctce
gacgctatgt
gagttttgtc
ccatttcctt
gtatgtcctg
caggtttgca
tctggacact
caaagttgag
ggcaacccct
tatgatagca
atgatatatg
ttcctgaact
aaggtcgcgce
gaaacctgga
ctggcccctg
aaccacgcat
gggttgaaag
gtcaaatatg
agtcaatcag
caagggaccg
gactgaagat
aatccagact
aagttacact
agcatcaccc
gaatgtgtgg

cgaccgtgtg

cggcgatagg
tacattcttc
aaaagggatt

ttaccagcta

tgcggctgcet

tttttgccat
ggctgttgct
gtcaacgcca
gagctgaatg
atctttcccg
gacacagtcg
agcagcatct
aagaattgca

aagggcagac

gtcgaaggtc .

ataaccagag
cggctccaca
ccctaaaagt
gtgctttcac
tcactatggg
aattcatcac
cccaccacgt
ttgtcgtccg
gcctegtgtt
ccaaataaca
ctgtgccaga
ggaaagaaaa
gatgtcagac
gcctttaatce
gtggagttta
tcagcatgat

tgaatggcac

ggggtaagat

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

15000

15060

15120

15180

15240

15270



<212> ADN

<213> Virut PRRS

<400> 3
catttgtgtt

cccttctgtg
ggagttgcac
tgcacgtgta
tgcctcagtg
ggcctattct
gttgagtgct
accagtggaa
gcecggccage
tggtacccca
agtgataaac
cccaagcctg
catgacgccg
gaagtgaaat
tccttcecege
ggtgtttcta
ggcaactgct
cgccatgcta
cggaggctgce
cagtacttct
taccctgggt
gacaaggatg
gcaaggaaag
gaaacccggce
cattactccc
cggatggtga
tgggctactg
aacaggaacg
actgtcactg
tgttgtgagc
cctgcttgcece
gctctggccg
actgtttcgce

gggaaaatta

gtcaggagct
acagcctcct
tgctttacgg
cccccaatgce
cacggtctct
acaggcccga
ccececgecgyg
acctgaactt
tcacccctac
tcgtaggacc
ctttcccggg
aagacttttg
tcatgtatgt
ttgaaactgt
cccaccacac
tgcgggtcga
ggtggagctt
accaatttgg
aagttaatgg
ccgttaagga
ttgaggacct
aaaaaatttt
cacgctctag
aggccaagga
cgcctgccga
attccaaatt
acgaggatct
gcgcttgtgce
tgacccctgg
ataagggcag
ttgaccggct
aaatgtccgg
agttctttgce

tcagcctttg

gtgaccattg
tcaggggagce
tctctecacce
cagggtgttt
ccttcctcectg
agagccactc
ggcctgetgg
ccaacaaaga
agtcttaaag
tgtccctgga
agcaactcac
cccctttgag
ggccgaaggyg
cceceggggag
agtggacatg
acgccaacac
gtttaacttg
ctaccagacc
tctccgagea
gagttggatc
cctcagaata
ccggtttgge
tgcgactgct
gcacgaggtt
agggaattgt
tgaaaccacc
tgtgaatgcc
tagcgccaag
gatgtcccct
tcttggttcc
ggctgaggtg
cgattccgat
ccgccacaat

tcaggtgatt

38919

gcacagccca
ttgggggtct
cctttaacca
atggcggagg
aatctccaag
cggtggacgt
ctttctgcaa
atggtacggg
actttacaag
gtggccgttt
gtgttaacca
tgtgctatgg
aaagtctcct
ttggagttga
tctaagttcg
ggctgcctcecce
ctcccactgg
aagcatggtg
gtaactgacc
cgccacttga
agggttgagce
agtcacaagt
acagtcgctg
gccggegeca
ggttggcact
cttcccgaaa
atccaaatcc
tacgtactta
tctttgctcc
ccagatgcag
atgcacctgce
cgttcggcett
ggagggaatc

gaggactgct

-88-

aaacttgctg
gtccctagcea
tgtctgggat
gccaagtcta
tttctgaact
tgccacgtgce
tttttccaat
tcgcagctga
tttatgaacg
tcgccaactc
acctgccget
ctaccgtcta
gggccccteg
ttgcgaatcg
ccttcacagc
ccgctgacac
aagttcagaa
tctctggcaa
tgaatggacc
aactggcgga
ccaacacgtc
ggtacggcgce
gccgcegcettt
acaaggctgg
gcatttccgce
gagtgagacc
tcaggctccce
agctggaagg
ctcttgaatg
tcgaggtttt
ctagcagtgc
cccecggtcac
accctgacca

gctgttccca

cacggaagcg
ccttgcttcc
acttgatcgg
ctgcacacga
cggggtgcta

attccccact

tgcacgaatg

actttacaga
gggttgccge
cctacatgtg
cccgcagaga
tgacattggt
tggcggggat
actccgcacc
ccctgggegt
tgtccctgaa

caaagaaatt

gtacctacag‘

tatcgtcgta
agaacccagc
gccattggct
tggaaagaga
gtccgttegt
gcacctcaaa
catcgccaac
ttcagatgac

tgcggecttg

tgagcattgg |

tgttcagggce
cggatttgac
tatcccagcec
caccgtgtgg
agtgcgctta

gaacaaaacc

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



aaccgggtca
aatcttgaag
tcctttgatt
ccccaggtca
aactcggtcc
gaagttcgtc
gaagaatatg
gacgaactca
tcggacatga
ccgcggtgga
aagagcttgc
ggcagcccga
agcccectttg
gtgtccgcac
cccgeaccce
cccgcaccgce
ccgtaccagg
cccctagceac
gccctaagtg
agctccttgt
tecgggcggge
cgcgaggcecat
atgtgggatc
accttagatg
ccgtgtgagt
cttaccattg
gtcggcgaga
caacttgcca
cccgcaggca
gcggacggag
ctgagccgtce
aaccctggceg
ctctttttat
gggtcttcte

ctgttcaagc

ccccggagga
aatgcttggce
gggatgttgt
accagtgtcg
ccctgaccgce
accgtgaaag
ggctcatgcc
aagaccagat
tggcctggge
caccaccacc
cagagagaaa
tttcattggg
atctctcgac
cgcaatgcat
gcggggttgt
ggcgtaagtt
acgagcccct
cgccgcagag
aaatctcgga
ccagcgtgag
cctgcagtgg
gtgatgcgac
gggtggacat
gcaggttaaa
ttgtgatgat
gctcagtcgce
tgaccaacca
aagacccccg
caggtggcgc
gggggccegtt
aggtttttga
gtggttattc
gttacagtta
ggcgegtteg

ctgtgtccga

ggtcgcagca
caggcttgag
gctcecctggg
cgctctggtc
cttttcactg
actaaccgcc
aaccgggcct
ggaggaggac
agtcgagcag
cccteegeca
gcctgtecccece
cgacgatgtc
cccacctgag
cttcaggccg
gtctcgaccg
tcagcagatg
agatttgtct
cgagggtgtt
catgtcgggt
aatcactcgc
gcatctccaa
taagcttgat
gctgacttgg
gttcctccca
gcctcacacg
tactgaagat
gggacccttg
gatatcgtcg
cggctcattt
ttggacggta
cctcgtctcee
tccgggtgat
cccagccttt
aatgggggtt

cccagtcgge

38919

aagattgacc
aaagcgcgcece
gttgaggcgg
cctgttgtaa
gctaactacc
gtgctctcca
ggtccacggc
ttgctgaaac
gttgacctaa
aaagttcagce
gccccgegea
cctaacagtt
ctggcaacac
gcgacaccct
gtgacaccct
agaagattga
gcttcctcac
ctgggagtag
aacattaaac
ccaaaatact
gaggtaaagg
gaccctgcta
cgcaacacgt
aaaatgatac
cctgcacctt
gttccacgca
gccttcteeg
cagaggtctg
accgatttgce
aaaagaaaag
catctccctg
tggggttttyg
ggtattgctc
tttggctget

gctgcttgtg

-890-

tgtaccttcg
cgccacgcgt
caactcagac
ctcaaaagtc
actaccgtgc
agttggaagg
ccacactgcc
tggctaacgc
aaacttgggt
ctcgaaaaac
ggaaggttgg
gggaagattt
cttcaagtga
tgagtgagcc
tgaatgagcc
gttcggcgge
agactgaata
aggggcagga
ctgcgtccgt
cagctcaagc
aaacatgcct
cgcaggagtg
ctgcttacca
tcgagacacc
ccgtaggtgce
tcctcgagaa
aggataaacc
acgagagcac
cgccttcgga
ctgaaaggct
ttttcttctc
cagcttttac
ccctettggg
ggttggcttt

agtttgactc

tggcgcaaca
aatggacacc
gaccgaactg
cttggacaac
gcaaggtgac
ggttgttcga
acgcgggctc
ccagacgact
caagaactac
gaagcctgtc
gtccgattgt

ggctgttggt

gctggtgatt

ggctccaatt
gatacctgtg
ggtaatcccg
tgaggcctcect
agctgaggaa
atcatcaagc
catcatcgac
cagtatcatg

gctttctcge

ggcgtttcge

gccgccectat
ggagagcgac
aatagaaaat
ggtagatgac
atcagctccg
cggcgtggat
ctttgaccaa
acgcctttte
tctattgtge

tgtgttttct

tgctgttggt -

gccagagtgt

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140



agaaatatcc
gtgggccceg
atctggcact
gtgctttcte
gaggtcgctt
tgcgatcggt
gggtgctggg
cagttggatg
caagccgtaa
ccaaaagtgg
aaagttgacc
tctggctact
ttaaaaatca
catgttgcct
tcttgcggea
ggacctggct
ttgacagcac
gtttccatcg
cttgcaattg
tggttgcgct
tctgtgaata
ggtcgttata
ggcccecegeg
cgccgcgcetg
cttgagggtg
tccatgggcect
catgtcctta
tttgacgtaa
aagacccaat
gtcgaacccg
gggtccccag
caaggaggag
ctaagcgaat
ggcagccaca
gccaaacctg

ctgtggagaa

ttcattcttt
tcggtctcegg
ttttgcttag
aaggtaggtg
ttaacgtgtt
tttgtgcgee
ccggccgaag
aaaagaagat
agtgcttgcg
tcaaggtttc
ctgaatgcag
ccaccacaaa
ggcaaatttc
gctcgatggce
ccggcaccaa
ctctctgcac
tcgtggceggg
gaggcatggc
ccagctatgt
gtttttcttt
tgccttcagg
ctaatgttgce
gtgttgcecge
cgttgactgg
ctttcagaac
ctggcggggt
cgggcaattc
agggagattt
tctgcaagga
gcgtcattgg
tgatcaccga
gcatcgttac
taagtgaatt
taattaaaga
aactggaagg

tgatgggaca

tgagcttctc
tcttgccatt
gcttggcatt
taaaaagtgc
tccttttaca
aaaaggcatg
ccccattgag
tacggctagg
ggtattgcag
cgctgttcca
ggtcgtggtt
cctcgtectce
caagccttca
tttgcacatg
cgacccgtgg
gtccagattg
attcggtatt
tcacaggttg
ttgggtacct
gcatcccctce
aatcttggcecce
tggtcttgtc
cttggctacc
ccgcaccatg
tcgaaaaccc
gttcaccatc
agctagggtt
cgccatagcet
tgggtggact
aaaaggattc
ggccggtgag
gcgcccctcea
ctttgctggg
cataggcgag
aggcctctcc

tgcctggacg

38919

aaaccttggg
cttggcaggt
gttgcagact
tggggatctt
cgtgcgacca
gaccccattt
caaccctctg
actgtggtcg
gcgggtgggg
ttccgagccc
gaccccgaca
ggtgtagggg
ggaggaggcce
cttgctggga
tgcgctaacc
tgcatttccc
caagaaattg
agttgtaagg
cttacctggt
accatcctat
atggtgttgt
accccctacg
gcaccagatg
ctgtttaccc
tcactgaaca
gacggaaaaa
tceggggteg
gattgcccga
ggccgtgect
gccttctéct
cttatcggcg
ggccagtttt
cctaaggtcc
gtgccttcag
accgtccaac

cccttggttg

-90-

accctgttcg
tactgggcgg
gtgtcttggc
gtataagaac
ggtcgtcact
ttctcgccac
aaaaacccat
cccagcctta
tgatggtggce
ccttcetttee
ctttcaccgc
attttgccca
cacacctcat
tttatgtgac
cgtttgcegt
aacatggcct
ccttggtcgt
ctgatatgct
tgctttgtgt
ggttggtgtt
tggtttctct
acattcatca
ggacctactt
cgtcccagcet
ccgtcaatgt
ttaagtgcgt
gcttcaatca
attggcaagg
attggctaac
tcaccgcgtg
ttcacacggg
gtaatgtggc
cgctcggtga
atctttgtgce
ttctttgtgt

ctgtgggttt

cagccttgtt
ggcacgcagc
tggagcttat
tgctcctaat
aatcgacctg
tgggtggcge
cgcgtttgece
tgaccccaac
taaggcagtc
caccggagtg
agctctccgg
gctgaatgga
ggctgccctg
tgcggtgggt
ccctggctac
taccctgccc

tttgattttt

gtgtgttttg -

gtttccttgce
tttcttgatt
ttggcttctt
ttacactagt
ggccgcectgte
tgggtctctt

ggtcgggtcc

aactgccgca
aatgcttgac
ggctgccccce
atcctctggc
cggcgattcc
atcaaataaa
acccatcaag
tgtgaaggtt
cttgcttgct
gtttttcctc

ctttatcttg

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300



aatgaggttc
tcctggctca
aacaggaaca
gatcttgcgg
ttcctgecte
cacctacttg
ggcgatggag
gaaggggtgt
agactcaatg
tctgcgtcca
cttagagtag
cttgaagcct
ctcggccata
ctccaagcca
gacccgacce
gagaatggcc
atggaagccc
aattccggtg
agagttggcg
attgaagata
gtcaatccag
cttggtatga
ataattgaca
gcttgacccg
aatttcacaa
agctaaaaga
ttgtgctect
catctcccaa
gggattttga
cttgtgacat
ttaggggtaa
cttacaaaac
acgccactcc
agttgtatgt

gccctaaaca

tcccageegt
cgccatggtc
gatggtcact
ctactcaggg
ggatgatggt
ccatcatttt
tgttctctgce
cgcaatcctg
acgaggactt
acatgaggaa
agcttgccca
ttgctgatac
cgcctgttgg
ttgagaccag
ccacgccccece
ccaacgcttg
tcggcatcta
atgtgtttta
accctgccga
aggcttacca
agaatggaag
tgaacgtcga
aactccaggg
ctgtggtcgce
ccggaccttc
cgcggttgag
gcgttecegeg
gttgcttgcc
gtccgaagcc
taggcgcggce
ccctgagcegg
ccccagtgat
ggtgactgat
accaaccata

gttgacagag

cctggtcecgg
tgcgcaagtt
tgccttttte
gcatccgttg
tgtgacctca
gtacttgttt
ggctttctte
cggaatgaat
ggatttcctt
tgcagcgggt
gttggtgcag
cgtggcaccc
cagtatcttc
agtccttgcet
acccgcacct
gggggatgag
tgttatgggc
tgaggaggtc
ctttgaccct
tgtttacacc
agtccaatgg
cggcgaactg
cctgactaag
ggcggcettgg
accctgggac
cacaaccaac
gttccttege
catcacgggc
actaaagagg
gacgctcctg
gtaaaaggag
actggaaacc
gggcgcteceg
ccagcgtctg

cacggctgtg

38919

agtgttttct
ctgatgatca
agcctcggtg
caggcagtta
ccagtcccag
aagtaccgtg
ctgcgatact
catgagtctc
acgaaatgga
caatttatcg
gttgataaag
caactctcgce
gacctaaégg
gggtccaaaa
gtgcccatcc
gaccgtttga
gggaaaaagt
cataataaca
gagaagggaa
tcaccatctg
gaagctgcaa
actaccaaag
gagcagtgtt
ttgttactga
ctgtgaattt
acccggttge
ttatagacgt
cgggaaacac
aagtcgcact
aaattggtct
ttctacagaa
cagtgcacgc
tcttggceccac
tccttgafta

aagatgccgce

-01-

cctttggaat
ggcttctaac
cagtgaccgg
tgaatttgag
tgattgcgtg
gcctgcacca
ttgccgaggg
tgactggtgce
ctgattttaa
aggctgccta
ttcgaggaac
ccggtgacat
ttggtagcac
tgaccgtggc
ccctcecccacc
ataagaagaa
accagaaatt
cagatgagtg
ctctgtgtgg
gtaagaagtt
agctttccgt
aactggagaa
taaactgcta
aacagcggta
aaaagtggcc
gagaccggtc
cttgatctcc
tgggatcgat
tagtgcgcaa
cccttacaag
tacaaggttt
ggctgcctge
gaccatgccc
ccttgattct

actgagagac

gtttgtgcta .

agcagccctt
ttttgtcgca
cacctatgca
tggtgttgtg
aatccttgtt
aaagttgagg
cctcgctatg
gtgctttgtt
tgctaaagca

tttggccaaa

tgttgtcgcet

caagcatacc
gcgcgtegtce
gaaagttctg
gaggcgcagyg
ttgggataag
ggagtgtctc
acatgtcacc
cttggtcccc

agagcaggcc

actgaaaaga .

gccgccagceg
aaaatagtca
agtgaggttg
gatggtggtg
ggtgctgatg
ggcacgctct
ataatacagg
ctgtaccctg
ggagacatac

cttacgccca

tccgggtttg

aggcctgact

ctctccaaat

6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340

8400



atgacttgtc
tgtttgccca
attctatggc
aaatcgacgt
ctcttaagaa
ttatcgecget
cgtttaactc
taggcaggtg
gctggtttgce
acgtgctgaa
gtggcctgtce
tctatgcaca
tcttacaaga
cggacgacct
aacacctgaa
cgccatcatt
ggattctcgce
cagcggctgc
aagaacttgt
cgeccgttett
gagtgtgcgg
gcatttacca
cgggttctgg
acgaggtgct
agggtcttac
ggcgtggaat
tgctccctac
ggttcatcat
atggtgatgt
ggacgtgccg
ccggtecgtg
atgaagcagc
cctgtctggg
ttaacatcat
atgccatcca

cctacgtgga

cacccaaggc
tgtaggtaag
tggaataaat
tctgtgtgca
acagtattgce
agcccaccga
gcccatecgcec
ccttgaagct
cgccaacctc
ctgctgccac
gtctggcgac
gcatatggtg
ccagctaaag
cgtgctgtat
tttgatgctg
tctaggctgt
ggccctecgece
aatactcatg
agttggaata
tatgtccatg
gtactgcggg
cacccacttc
ttcttgtagt
ggaacaagtc
cccecttgac
caggggaaat
ctgtaaagag
tggtccaccc
tatttacaca
gttcaacgtc
ggttcgcatc
gtattgcaat
agacttcaaa
gcctcaaact
gccagattac

aaagcctgtc

tttgttttac
tgcccacceg
gggaataggt
caggctgtgc
gggaagaaga
gcagcgttga
ctcggaaaaa
gatcttgcat
ctttatgaac
gacttactgg
ccgatcacct
ctcagttact
tttgaggaca
gccgagtcectce
gggtttcaga
agaataataa
taccacatga
gacagctgtg
gcgcaatgcg
tgggaaaaac
gccccggccec
caccagcatt
gagtgcaaat
ccgtacaagce
ccaggtagat
gaggttgaac
atcaacatgg
ggtgctggga
ccaacccacc
ccggcaggca
ctggccggceg
caccttgatg
caactccacc
caactgaaga
agggacaaac

aggtatgggc

38919

ctggagtttt
ttcatcggcec
tcccaaccaa
gggaaaactg
agactaggac
gtggtgtcac
acaagtttaa
cctgcgaccg
ttgcctgege
tcacgcagtc
ctgtgtctaa
tcaaaagtgg
tgctcaaggt
ccaccatgcc
cggatccaaa
atggacgcca
aggcgagtaa
cttgtttgga
cccgcaagga
tcaggtccaa
cgtacgctac
gtccagtcac
cccctgtagg
ccccacggac
accagactcg
taccagacgg
tcgctgttge
aaacatactg
agaccatgct
caacgctgca
gttggtgtcc
tcttgaggct
cagtgggttt
ccatctggag
tcatgtccat

aagtcctcac

-02-

tcgececttgta
ttctacttac
ggatattcag
gcaaactgtt
catactcggc
ccagggcttc
ggagctacag
atccacacct
tgaagagcat
cggcgcagtg
caccatttac
tcacccccat
tcaacccctg
aaactatcac
aaagacagcc
gctagtcccc
tgtttctgaa
gtatgatcct
cggttacagc
ttatgagggg
tgcectgtgge
aatctggtgt
gaaaggcaca
cgttatcatg
ccgcggatta
tgattatgct
ttccaatgta
gctccttcaa
tgacatgatt
attccccgtce
tggcaagaat
tcttagcaaa
tgattctcat
gtttggacag
ggtcaacaca

cccctaccac

cggaaatacc
cctgctaaga
agcgtccctg
accccttgta

accaataatt

atgaaaaagqg |,

accccggtcce
gcaattgtcc
ttaccgtcgt
actaagagag
agtttggtga
ggcctcttgt
atcgtctatt
tggtgggttg
ataacagact

aaccgtgaca

tactacgcct'

gaatggtttg
tttccecggea
aagaagtcga
ctcgacgtct
ggccatccag
agccctttag
cgtgtggagc
gtctccgtca

agtaccgcct

ttgcgcagca |

caggtccagg
agggctttgg
ccctcececgta
tcecttectgg
actaccctca
tgctatgttt
aatatctgtg
acccgtgtga

agggaccgag

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560



aggacgacgc
atttgcccac
gacatgctat
caaaaggtac
gaaataacaa
cagacaaacg
ctcecgetece
ttgctaaact
aaaagtggcc
gcatcggtgce
catactatct
gcaccggccg
ctgcgtccect
accatgtcac
gggtttcaag
cagaccttga
acttcaagga
gtcgctattt
actccacggt
ggtccactca
tcctgtctag
aattctcgtt
cgtatctgta
gtgcgcgceca
cccecgggecce
aaagcctttt
ccattgttga
tggtggtctt
actctgagca
cccacctggg
attgatgaga
tggaaacagg
cattttcagce
cccatgctac

ttgcatcagg

catcactatt
aaaagattca
ctttgtgtat
acccgtcaac
agaatgcacg
cgttgtagat
caaggtcgca
cccagcagaa
agatcggctg
cggctatatg
cacaaaattt
aattgaggta
cccacatgcc
ctccagatac
tcccggaaaa
agcctatttc
agttcgacta
cacctggtat
gtacttggac
ttggggagct
cgcgtaccat
ggatgaccca
tgagttcacc
ggaagggaaa
tgtcattgaa
tgacaaaatt
tatcattata
ttgcatcaga
attacagaag
gaactaaaca
tggtgtcgceg
tggtgagcga
atcttgccgce
acaacctgcg

tgtttgctat

gactccagtc
ctcaacaggc
gacccacaca
cttgcagtgc
gttgctcagg
tctctecegeg
cacaacttgg
cttgcacctc
gttaccagcc
gtgggcccct
gttaagggcg
gactgccggg
ttcattggcg
ctccegeget
gccgcgaaag
cacccggaga
atggtctgga
cagcttgcta
ccctgcatgg
gacctcgctg
agtgaaatgc
gtcaagtaca
ggaaacggtg
atttataagg
ccaactttag
ggccaacttt
tttttggcca
ttggtttgct
atcttatgaa
tcctttgggg
tcgaatgtac
ggctacgctg
cattgaagcc
catgacaggg

ttttccaacc

38919

aaggcgccac
agagagccct
ggcagctgca
accgcgacgg
ctctaggtaa
ccatttgtgce
gattttattt
actggcccgt
ttcgeccctat
cggtgtttct
aggctcaggt
aatatcttga
acgtcaaagg
tccttceccaa
cattgtgcac
cccagtccaa
aagacaaaac
gctatgcctc
gccccgecect
tcacccctta
ccccecggata
aacatacctg
aggactggga
ctactgccac
gcctgaattg
ttgtggatgc
ttttgtttgg
ccgcgatact
gcectttettt
atgttttggc
cgcatcatgg
tctcgcatta
gagacctgta
tcaaatgtaa

cctggttccc

-03-

attcgatgtg
tgttgctatc
gagcctgttt
gcagctgatc
cggagataaa
tgatctagaa
ctcacctgat
ggtgacaacc
ccataaatat
aggcactcct
gcttccggag
tgatcgggag
cactaccgtt
ggaatcggtt
actgacagat
gtgctggaga
agcctattte
gtacatccgt
ttgcaacagg
tgattacggc
caagattctg
ggggtttgaa
ggattacaat
cagcatgaag
aaatgaaatg
tttcacggag
cttcaccatc
ccgtacgcecgce
cccagtgcca
accataaggt
aaaaagcagg
gtagtttgga
aatatttggc
ccatagtgta

ggccaaagct

gttacactgc
accagggcaa
gatcttcctg
gtgctagata
tttagggcca
gggtcgagct
ttaacacagt
cagaacaatg

agccgecgegt

ggggtegtgt

acggttttca
cgagaggttg
ggaggatgcc
gcggtagtcg
gtgtacctcc
atgatgttgg
caacttgaag
gttcctgtca
aaagtcgtcg

gctaaaatta

gcgtgcgegg

tcggatacag
gatgcgtttc
ttttattttc
gggtccatgc
ttcttggtgt
gccggttggt
cctgccattce
agtggacatt

gtcaaccctg

acaggctgcc

tgtggtggcet
ctcccggcetg
taatagtact

tcatgatttt

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660



cagcaatggt
ctctttgttg
ttaggggcaa
cccggcaagce
atgaccgatg
ccagcgaagg
cggcccagtt
tcgaacatca
acaacatttc
ttcacctaga
ttctcaggcg
caccaccgca
ctcggectct
gtatattacc
catgctttct
atttggcaat
tgtcagggag
gacacctgag
aatttgaatg
tttctttotg
gcagctctca
ggctatctaa
acattgtctc
ctgtgtctac
gtgccctgge
gctactcatg
ggcggtcgece
acctcaaaag
aacaatgggg
tttggcgttt
ccgactgtta
catgacattc
tgcactcctt
ccgtttgtge
cgcaggcttt

ctccactacg

taatagctgt
tgctgtggtt
tttttecttte
agccgcagag
tggggaggac
ccacttgacc
ccatcccgag
actcatctgce
agccgtgttt
atggctgecgt
ttcgecctgea
gcggcaagct
gaggcgattc
atcacagcca
tcttgeettt
gtgtcaggca
tttacccaac
accatgaggt
tttaagtatg
gtgtatcgtg
tctacagttg
taaatttgat
ctatggtgcc
cgccgggttt
tgcgttgact
taccagatat
tgtcatcata
agttgtgctt
tcgtccttag
tctattacct
gggcttctgce
gcgcactttc
tggggggtgt
ttgctaggcce
catccgattg

gtcaacggca

acattcctcce
gcgggttcca
gaactcacag
gcctacgaac
gatcatgacg
agtgtttacg
atattcggga
gccgaacatg
cagacctatt
cccttetttt
aaccatgttt
ttgctgtcct
gcaaaatccc
atgtgacaga
tctatgcttc
tcgtggetgt
gctccttgat
gggcaactgt
ttggggaaat
ccgttctgtt
atttacaact
tgggcagtgg
ctcactacca
gttcacgggc
tgcttcgtca
actaactttc
gagaaaaggyg
gatggttccg
atgacttttg
acacgccagt
accttttgat
agagtacaaa
attcagccat
gcaagtacat
cggcaaatga

cattggtgcc

38919

atattttcct
atactacgta
tgaattacac
ccggtaggtc
agctagggtt
cctggttggce
tagggaatgt
acgggcagaa
accaacatca
cctcatggtt
cagttcgagt
ccaagacatc
tcagtgccgt
tgagaattat
tgagatgagt
gtgtgtcaat
ggtcgaccat
tttagcctgt
gcttgaccgce
ttgctgtget
tgacgctatg
agagttttgt
gccatttcct
ggtatgtcct
ttaggtttgce
ttctggacac
gcaaagttga
tggcaacccc
ttatgatagc
gatgatatat
cttcctgaac
taaggtcgcg
agaaacctgg
tctggecceccect
taaccacgca

cgggttgaaa

-94-

ctgttgcagc
ctgtttttgg
ggtgtgtcca
tctttggtgce
tatggtaccg
gttcttgtcc
gagtcgagtt
caccaccttg
agtcgacggce
ggttttaaat
ctttcagaca
agttgcctta
acggcgatag
ttacattctt
gaaaagggat
tttaccagct
gtgcggctge
ctttttgcca
gggctgttge
cgtcaacgcc
tgagctgaat
catctttccc
tgacacagtc
gagcagcatc
aaagaattgc
taagggcaga
ggtcgaaggt
tataaccaga
acggctccac
gccctaaaag
tgtgctttca
ctcactatgg
aaattcatca
gcccaccacg
tttgtcgtcc

ggcctcgtgt

ttcttgtact
tttccgctgg

ccttgcctca

aggatagggt

tctggectet

ttcagctaca
tatgttgaca
cctcgtcatg
ggcaattggt
gtctcttggt
ttaagaccaa
ggcatcgcaa
ggacacccgt

ctgatctcct

ttaaggtggt

acgtccaaca
tccatttcat
ttctgttggce
tcgcgattgce
aacagcaaca
ggcacagatt
gttttgactc
gctttagtca
tacgcggtct

atgtcctggc

ctctatcgtt

catctgatcg
gtttcagcgg
aaaaggtgct
tgagtcgcgg
ccttcgggta
gagcagtagt
cctccagatg
ttgagagtgc

ggcgtcccgg

tgggtggcag

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820



aaaagctgtt
agcagaagag
agatcatcgce
aaaacccgga
cccctagtga
ggacttgcac
cgcatcatac
ttcttgaggce
ttgtgcctcet
gagaaccata
<210> 4

<211> 10

<212> PRT
<213>

<220>
<221>
<222>
<223>

Xaa

(3)

<400> 4

aaacagggag
aaagaagggyg
ccagcaaaac
gaagccccat
gcggcaattg
cctgtcagat
tgtgcgectg
atctcagtgt
aagtcaccta

cggccgaaat

Virut PRRS

.. (5)

tggtaaacct
gatggccagc
cagtccagag
tttcctcetag
tgtctgtcgt
tcagggagga
atccgcegtca
ttgaattgga
ttcaattagg

t

Xaa la Val hodc Met

38919

tgtcaaatat
cagtcaatca
gcaagggacc
cgactgaaga
caatccagac
taagttacac
cagcatcacc
agaatgtgtg

gcgaccgtgt

Ala Asn Arg Met Xaa Asn Ser Lys Phe Glu

1

<210> 5
<211> 10
<212> PRT
<213>
<400> 5

5

Virut PRRS

10

Ala Asn Arg Met Val Asn Ser Lys Phe Glu

1 5
<210> 6

<211> 10

<212> PRT

<213> Virut PRRS
<400> 6

10

Leu Ala Asn Tyr Tyr Tyr Arg Ala Gln Gly

1 5
<210> 7

<211> 10

<212> PRT

<213> Virut PRRS
<400> 7

10

Leu Ala Asn Tyr His Tyr Arg Ala Gln Gly

1

5

10

-05-

gccaaataac
gctgtgccag
gggaaagaaa
tgatgtcaga
tgcctttaat
tgtggagttt
ctcagcatga
gtgaatggca

gggggtaaga

aacggcaagc
atgctgggta
aataagaaga
catcacttta
caaggcgctg
agtttgccta

tgggctggca

ctgattgaca

tttaattggce -

14880

14940

15000

15060

15120

15180

15240

15300

15360

15381



38919

<210> 8
<211> 10
<212> PRT

<213> Virut PRRS

<220>

<221> Xaa

<222>  (3)..(3)

<223> Xaa la Pro hodc Ser

<400> 8

Asp Leu Xaa Thr Pro Pro Glu Pro Ala Thr

1 5 10
<210> 9

<211> 10

<212> PRT

<213> Virut PRRS
<400> 9

Asp Leu Ser Thr Pro Pro Glu Leu Ala Thr

1 5 10
<210> 10

<211> 10

<212> PRT

<213> Virut PRRS
<400> 10

Asp Leu Pro Thr Pro Pro Glu Pro Ala Thr

1 5 10
<210> 11

<211> 10

<212> PRT

<213> Virut PRRS
<400> 11

Val Asp Ile Ile Ile Phe Leu Ala Ile Leu

1 5 10
<210> 12

<211> 10

<212> PRT

<213> Virut PRRS
<400> 12

Val Asp Ile Ile Val Phe Leu Ala Ile Leu

1 5 10
<210> 13

<211> 10

<212> PRT

<213> Virut PRRS
<400> 13

Ala Ile Leu Arg Thr Arg Pro Ala Ile His
1 5 10

-06-



38919

<210> 14
<211> 10
<212> PRT

<213> Virut PRRS
<400> 14

Ala Ile Leu Arg Ala Arg Pro Ala Ile His

1 5 10
<210> 15

<211> 10

<212> PRT

<213> Virut PRRS

<220>

<221> Xaa

<222>  (7)..(7)

<223> Xaa la Pro hodc Ser

<400> 15

Leu Gly Phe Met Ile Pro Xaa Gly Leu Ser

1 5 10
<210> 16

<211> 10

<212> PRT

<213> Virut PRRS
<400> 16

Leu Gly Phe Met Val Pro Ser Gly Leu Ser

1 5 10
<210> 17

<211> 10

<212> PRT

<213> Virut PRRS
<400> 17
Ser Val Arg Val Leu Gln Thr Leu Arg Pro

1 5 10

<210> 18

<211> 10

<212> PRT

<213> Virut PRRS

<400> 18

Ser Val Arg Val Phe Gln Thr Leu Arg Pro

1 5 10
<210> 19

<211> 10

<212> PRT

<213> Virut PRRS
<400> 19

Ser Ser Ser Leu Ala Asp Ile Lys Thr Asn

-97-



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

<400>

20
10
PRT

Virut PRRS

20

38919

10

Ser Ser Ser Leu Ser Asp Ile Lys Thr Asn

1

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

<220>
<221>
<222>
<223>

<400>

21
254
PRT

5

Virut PRRS

Xaa

(96) ..(96)
Xaa la Pro hodc Ser

21

Met Val Asn

1

Leu

Cys

Val

Glu

65

Arg

Gly

Phe

Ile

Cys

145

Ile

Tyr

Phe

Asn

50

Ala

Cys

Leu

Leu

Gly

130

Ala

Ser

Ser

Trp

35

Tyr

Tyr

Gly

Ser

Ser

115

Asn

Glu

Ala

Ser

Leu

20

Phe

Thr

Glu

Glu

Ser

100

Phe

Val

His

Val

Cys

Cys

Pro

Val

Pro

Asp

85

Glu

Ser

Ser

Asp

Phe
165

Thr

Cys

Leu

Cys

Gly

70

Asp

Gly

Tyr

Arg

Gly

150

Gln

Phe Leu

Ala Val

Val Arg
40

Pro Pro
55

Arg Ser

His Asp

His Leu

Thr Ala

120

Val Tyr
135

Gln Asn

Thr Tyr

His

Val

25

Gly

Cys

Leu

Glu

Thr

105

Gln

Val

Thr

Tyr

10

Ile

10

Ala

Asn

Leu

Trp

Leu

90

Ser

Phe

Asp

Thr

Gln
170

Phe

Gly

Phe

Thr

Cys

75

Gly

Val

His

Ile

Leu

155

His

-08-

Leu

Ser

Ser

Arg

Arg

Phe

Tyr

Pro

Glu

140

Pro

Gln

Cys

Asn

Phe

45

Gln

Ile

Met

Ala

Glu

125

His

Arg

Val

Cys

Thr

30

Glu

Ala

Gly

Ile

Trp

110

Ile

Gln

His

Asp

Ser

15

Thr

Leu

Ala

Tyr

Pro

95

Leu

Phe

Leu

Asp

Gly
175

Phe

Tyr

Thr

Ala

Asp

80

Xaa

Ala

Gly

Ile

Asn

160

Gly



Asn Trp Phe His Leu

180

Val Leu Asn Val Ser

Ser Val
210

195

Arg Val Leu

Ala Leu Leu Ser Ser

225

Pro Leu Arg Arg Phe

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

<400>

245

22
254
PRT
Virut PRRS

22

Met Val Asn

1

Leu

Cys

Val

Glu

65

Arg

Gly

Phe

Ile

Cys
145

Ile

Tyr

Phe

Asn

50

Ala

Cys

Leu

Leu

Gly

130

Ala

Ser

Ser

Trp

35

Tyr

Tyr

Gly

Ser

Ser

115

Asn

Glu

Ala

Ser

Leu

20

Phe

Thr

Glu

Glu

Ser

100

Phe

Val

His

Val

Cys

Cys

Pro

Val

Pro

Asp

Glu

Ser

Ser

Asp

Phe
165

Glu

Trp

Gln

Lys

230

Ala

Thr

Cys

Leu

Cys

Gly

70

Asp

Gly

Tyr

Arg

Gly

150

Gln

Trp

Phe

Thr

215

Thr

Lys

Phe

Ala

Val

Pro

55

Arg

His

His

Thr

Val
135

Gln

Thr

Leu

Leu

200

Leu

Ser

Ser

Leu

Val

Arg

Pro

Ser

Asp

Leu

Ala

120

Tyr

Asn

Tyr

Arg

185

Arg

Arg

Val

Leu

His

Val

25

Gly

Cys

Leu

Glu

Thr

105

Gln

Val

Thr

Tyr

38919

Pro

Arg

Pro

Ala

Ser
250

Ile

10

Ala

Asn

Leu

Trp

Leu

90

Ser

Phe

Asp

Thr

Gln
170

Phe
Ser
Thr
Leu
?35

Ala

Phe
Gly
Phe
Thr
Cys
75

Gly
Val
His
Ile

Leu
155

His

-90-

Phe

Pro

Pro

220

Gly

Val

Leu

Ser

Ser

Arg

Arg

Phe

Tyr

Pro

Glu
140

Pro

Gln

Ser

Ala

205

Pro

Ile

Arg

Cys

Asn

Phe

45

Gln

Ile

Met

Ala

Glu

125

His

Arg

Val

Ser

190

Asn

Gln

Ala

Arg

Cys

Thr

30

Glu

Ala

Gly

Val

Trp

110

Ile

Gln

His

Asp

Trp

His

Arg

Thr

Ser

15

Thr

Leu

Ala

Tyr

Pro

95

Leu

Phe

Leu

Asp

Gly
175

Leu

Val

Gln

Arg
240

Phe

Tyr

Thr

Ala

Asp

80

Ser

Ala

Gly

Ile

Asn
160

Gly



Asn

Val

Ser

Ala

225

Pro

Trp

Leu

Val

210

Leu

Leu

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

<400>

Phe

Asn

195

Arg

Leu

Arg

23
178
PRT

His

180

Val

Val

Ser

Arg

Leu

Ser

Leu

Ser

Phe
245

Virut PRRS

23

Met Ala Ala

1

. Val

Asp

Asp

Lys

65

Ile

Leu

Gly

Val

Ser
145

Thr

Ser

Ile

Ile

50

Ile

Thr

Met

Phe

Asn
130

Leu

Met

Gln

Lys

35

Ser

Pro

Ala

Leu

Lys

115

Phe

Met

Arg

Ser

Ala

20

Thr

Cys

Gln

Asn

Ser

100

Val

Thr

Val

Trp

Leu

Phe

Asn

Leu

Cys

Val

85

Ser

Val

Ser

Asp

Ala
165

Glu

Trp

Gln

Lys

230

Ala

Leu

Ala

Thr

Arg

Arg

70

Thr

Cys

Phe

Tyr

His

150

Thr

Trp

Phe

Thr

215

Thr

Lys

Phe

Cys

Thr

His

55

Thr

Asp

Leu

Gly

Val
135

Val

Val

Leu

Leu

200

Leu

Ser

Ser

Leu

Lys

Ala

40

Arg

Ala

Glu

Phe

Asn

120

Gln

Arg

Leu

Arg

185

Arg

Arg

Val

Leu

Met

Pro

25

Ala

Asn

Ile

Asn

Tyr

105

Val

His

Leu

Ala

38919

Pro Phe
Arg Ser
Pro Thr

Ala Leu
235

Ser Ala
250

Val Gly
10

Cys Phe
Ala Ser
Ser Ala
Gly Thr

75

Tyr Leu
90

Ala Ser
Ser Gly

Val Arg

Leu His
155

Cys Leu
170

-100-

Phe

Pro

Pro

220

Gly

Val

Phe

Ser

Phe

Ser

60

Pro

His

Glu

Ile

Glu
140

Phe

Phe

Ser

Ala

205

Pro

Ile

Arg

Lys

Ser

Ala

45

Glu

Val

Ser

Met

Val

125

Phe

Met

Ala

Ser

190

Asn

Gln

Ala

Arg

Cys

Ser

Val

Ala

Tyr

Ser

Ser

110

Ala

Thr

Thr

Ile

Trp

His

Arg

Thr
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15
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Leu
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Ile
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<211>
<212>
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24
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PRT

Virut PRRS

24

Met Ala Ala

1

Val
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Asp

Lys

65

Ile

Leu

Gly

Val

Ser

145

Thr

Ala

Ser

Ile

Ile

50

Ile

Thr

Met

Phe

Asn

130

Leu

Met

Ile
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<211>
<212>
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<400>

Gln

Lys

35
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Pro
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Leu

Lys

115

Phe

Met
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25
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PRT
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Ala

Thr
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Gln

Asn
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100

Val

Thr

Val

Trp

Leu

Phe

Asn

Leu

Cys

Val

85

Ser

Val

Ser

Asp

Ala
165

Virut PRRS

25

Leu

Ala

Thr

Arg

Arg

70

Thr

Cys

Phe

Tyr

His

150

Thr

Phe

Cys

Thr

His

55

Thr

Asp

Leu

Gly

Val

135

Val

Val

Leu

Lys

Ala

40

Arg

Ala

Glu

Phe

Asn

120

Gln

Arg

Leu

Met

Pro

25

Ala

Asn

Ile

Asn

Tyr

105

Val

His

Leu

Ala

38919

Val

10

Cys

Ala

Ser

Gly

Tyr

90

Ala

Ser

Val

Leu

Cys
170

Gly
Phe
Ser
Ala
Thr
75

Leu
Ser
Gly
Arg
His
155

Leu

Phe

Ser

Phe

Ser

60

Pro

His

Glu

Ile

Glu

140

Phe

Phe

Lys

Ser

Ala

45

Glu

Val

Ser

Met

Val

125

Phe

Met

Ala

Cys

Ser

30

Val

Ala

Tyr

Ser
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110

Ala

Thr

Thr

Ile

Leu
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Leu

Ile
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95

Glu
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Leu
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Gln
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1

5
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20

Leu Ala Ile Leu Phe

35

Cys Ile Arg Leu Val

50

His Ser Glu Gln Leu

65

<210> 26
<211> 73
<212> PRT
<213>
<400> 26

Met Gly Ser
1

Asp Ala Phe

Leu Ala Ile
35

Cys Ile Arg

His Ser Glu
65

<210> 27
<211> 19
<212> ADN
<213> Nhén
<220>

<223> ©Doan

<400> 27

cacacggtcg ccctaattg

<210> 28
<211> 21
<212> ADN

<213> Nhén

<220>
<223> boan
<400> 28

Met

Thr

20

Leu

Leu

Gln

tao

tao

X .
mol

Virut PRRS

Gln

Glu

Phe

Val

Leu

Gly Phe Thr

40

Cys Ser Ala

Gln
70

Ser

Phe

Gly

Cys

Gln
70

tggtgaatgg cactgattga c

<210> 29
<211> 17
<212> ADN
<213> Nhén

tao

55

Lys

Leu

Leu

Phe

Ser

55

Lys

Ile

Phe

Val

Thr

40

Ala

Ile

25

38919

30

Ile Ala Gly Trp Leu Val Val Phe

45

Ile Leu Arg Thr Arg Pro Ala Ile

Leu

Asp

Ser

25

Ile

Ile

Leu

Lys Ile Gly Gln Leu
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Ile Val Asp Ile Ile

Ala Gly Trp Leu Val

Leu Arg Ala Arg Pro
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<220>
<223> Doan mdi

<400>
tgtgcctcta agtcacc

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

<220>
<223>

<400>

caactgcaga gctcatatgc at

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

<400>

Met

1

Leu

Tyr

Ser

Pro

65

Gln

Met

Arg

Gln

Val

145

Tyr

Ser

Lys

Trp

Phe

Phe

50

Phe

Cys

Phe

Arg

Val
130

Ala

29

30
22
ADN
Nhén

Poan

30

31
256
PRT

tao

X
mol

Virut PRRS

31

Trp

Met

Trp

35

Ala

Thr

Gln

Trp

Met
115

Val

His

Leu Ala

Asn

Val

Gly

Leu

20

Pro

Ser

Leu

Val

His

100

Tyr

Ser

Phe

Ser

Thr

Pro

Ser

Phe

Asp

Ser

Asp

His

Arg

Glu

Gln

Arg

165

Ile

Cys

Arg

Cys

Trp

Asn

70

Ile

Lys

Ile

Ala

His

150

Leu

Val

Lys

Ser

Leu

Phe

55

Tyr

Pro

Val

Met

Thr

135

Leu

Pro

Tyr

Ala

Ser

Ala

40

Ala

Arg

Thr

Ser

Glu

120

Leu

Ala

Met

Asn

Phe

Trp

25

Ser

Pro

Arg

Trp

Thr

105

Lys

Ser

Ala

Leu

Ser
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Leu Thr
10

Cys Pro

Pro Ser

Arg Tyr

Ser Tyr
75

Gly Thr
90

Leu Ile

Ala Gly

Arg Ile

Ile Glu
155

His Asn
170

Thr Leu
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Lys

Leu

Pro

Ser

60

Glu

Lys

Asp

Gln

Ser

140

Ala

Leu

His

Leu

Leu

Val

45

Val

Ala

His

Glu

Ala
125

Ser

Glu

Arg

Gln

Ala

Ile

30

Gly

Arg

Phe

Pro

Met

110

Ala

Leu

Thr

Met

Val

Asn

15

Ser

Trp

Ala

Leu

Leu

95

Val

Trp

Asp

Cys

Thr

175

Phe

Phe

Leu

Trp

Leu

Ser

80

Gly

Ser

Lys

Val

Lys

160

Gly

Ala
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Ile Phe

Trp Leu
210

Cys Thr
225

Val Phe

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

<400>

180

Pro Thr Pro
195

Ile Ala Val

Leu Phe Val

Gly Phe Arg
245

32

200

PRT

Virut PRRS

32

Met Leu Gly Lys Cys

1

Leu Trp Cys Ile Val

20

Ser Asn Ser Ser Ser

35

Glu Leu Asn Gly Thr

50

Glu Ser
65

Phe Val Ile

Ala Leu Thr Thr Ser

Ser Thr

Ala Val

Lys Asn
130

Leu Leu
145

85

Ala Gly Phe
100

Cys Ala Leu
115

Cys Met Ser

Asp Thr Lys

Ile Glu Lys Arg Gly

Lys Arg

165

Val Val Leu

Gly

His

Val

230

Trp

Leu

Pro

His

Asp

Phe

70

His

Val

Ala

Trp

Gly

150

Lys

Asp

Ser

Ser

215

Leu

Leu

Thr

Phe

Leu

Trp

55

Pro

Phe

His

Ala

Arg

135

Arg

Val

Gly

Arg

200

Ser

Trp

Gly

Ala

Cys

Gln

40

Leu

Val

Leu

Gly

Leu

120

Tyr

Leu

Glu

Ser

185

Pro

Ile

Leu

Ala

Gly

Phe

25

Leu

Ser
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Asp

Arg

105

Thr

Ser

Tyr

Val

Val
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Lys

Phe

Arg

Ile
250

Cys

10

Ala

Ile

Asn

Thr

Thr

90

Tyr

Cys

Cys

Arg

Glu

170

Ala

Leu
Ser
Val
235

Phe

s
Val
Tyr
Lys
His
75

Val
Val
Phe

Thr

Trp
155

Gly

Thr

His

Ser

220

Pro

Leu

Ser

Leu

Asn

Phe

60

Ile

Ala

Leu

Val

Arg

140

Arg

His

Pro
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Asp

205

Val

Ile

Ser

Arg

Val

Leu

45

Asp

Val

Leu

Ser

Ile

125

Tyr

Ser

Leu

Ile

190

Phe

Ala

Leu

Asn

Leu

Asn

30

Thr

Trp

Ser

Val

Ser

110

Arg

Thr

Pro

Ile

Thr

Gln

Ala

Arg

Ser
255

Leu

Ala

Leu

Ala

Tyr

Thr

95

Ile

Phe

Asn

Val

Asp
175

Arg

Gln

Ser

Thr

240

Gln

Ser

Asn

Cys

Val

Gly

Val

Tyr

Ala

Phe

Ile
160
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Ser Ala Glu Gln Trp Gly Arg Pro

<210>
<211>
<212>

<213>

<400>

195

33
174
PRT

33

Met Gly Ser

1

Lys

Ala

Ile

Phe

65

Leu

Ser

Ala

Asp

Gly

145

Ala

Val

Leu

Phe

50

Gln

Leu

Arg

His

Asn

130

Thr

Val

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

<400>

Leu

Lys

35

Leu

Ser

Trp

Cys

His

115

His

Leu

Lys

34
123
PRT

34

Ser

Leu

20

Val

Asn

Thr

Gly

Arg

100

Val

Ala

Val

Gln

Virut PRRS

Leu

Ala

Ser

Cys

Asn

vVal

85

Leu

Glu

Phe

Pro

Gly
165

Virut PRRS

Asp

Phe

Arg

Ala

Lys

70

Tyr

Cys

Ser

Val

Gly

150

Val

Asp

Ser

Gly

Phe

55

vVal

Ser

Leu

Ala

Val

135

Leu

Val

200

Phe

Ile

Arg

Thr

Ala

Ala

Leu

Ala

120

Arg

Lys

Asn

185

Cys

Thr

25

Leu

Phe

Leu

Ile

Gly

105

Gly

Arg

Gly

Leu
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Tyr

10

Tyr

Leu

Gly

Thr

Glu

90

Arg

Phe

Pro

Leu

Val
170

Asp

Thr

Gly

Tyr

Met

75

Thr

Lys

His

Gly

Val

155

Lys

Ser

Pro

Leu

Met

60

Gly

Trp

Tyr

Pro

Ser

140

Leu

Tyr

190

Thr Ala

Val Met
30

Leu His
45

Thr Phe

Ala Val

Lys Phe

Ile Leu

110

Ile Ala

125

Thr Thr

Gly Gly

Ala Lys

Pro

15

Ile

Leu

Ala

Val

Ile

95

Ala

Ala

Val

Arg

Gln

Tyr

Leu

His

Ala

80

Thr

Pro

Asn

Asn

Lys
160

Met Pro Asn Asn Asn Gly Lys Gln Gln Lys Arg Lys Lys Gly Asp Gly

1

5

10

15

Gln Pro Val Asn Gln Leu Cys Gln Met Leu Gly Lys Ile Ile Ala Gln

20

25
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Gln

Asn

His

65

Thr

Arg

Arg

Asn Gln

Pro
50

His

35

Glu

Phe

Ala Phe

Ile

Ser

Leu Ile

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

<400>

115

35
166
PRT

Ser

Lys

Thr

Asn

Tyr

100

Arg

Arg

Pro

Pro

Gln

85

Thr

Val

Virut PRRS

35

Met Ser Gly

1

Phe

Ser

Leu

Phe

65

Ile

Arg

Pro

Tyr

Leu
145

Met

Leu

Phe

50

Pro

Phe

Met

Thr

Pro
130

His

Ala

Leu

35

Tyr

Thr

Pro

Val

Val

115

Ile

Val

Ile

Glu

20

Pro

Arg

Val

Ile

Arg

100

Leu

Val

Ser

Leu

Gly

Leu

Pro

Glu

Ala

85

Val

Lys

Gly

Asp

Gly

His

Ser

70

Gly

Val

Thr

Asp

Gln

Asn

Glu

Cys

70

Arg

Ala

Thr

Pro

Lys
150

Lys

Phe

55

Glu

Ala

Glu

Ala

Arg

Val

Leu

Glu

55

Ser

Met

Ala

Leu

Val
135

Pro

Gly

40

Pro

Arg

Gly

Phe

Ser
120

Cys

Tyr

Gln

40

Pro

Pro

Thr

Glu

Gln
120

Pro

Phe
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Leu

Gln

Thr

Ser

105

Pro

Thr

Cys

25

Val

Leu

Ala

Ser

Leu

105

Val

Gly

Pro

38919

Gly

Ala

Leu

Cys

90

Leu

Ser

Cys
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Thr

Ser

Arg

Gly

Gly

90

Tyr

Tyr

Val

Gly

Lys

Thr

Cys

75

Thr

Pro

Ala

Thr

Arg

Glu

Trp

Ala

75

Asn

Arg

Glu

Ala

Ala
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Lys

Glu

60

Leu

Leu

Thr

Pro

Cys

Leu

Thr

60

Cys

Leu

Ala

Arg

Val
140

Thr

Asn

45

Asp

Ser

Ser

His

Asn

Leu

Gly

45

Leu

Trp

Asn

Gly

Gly

125

Phe

His

Lys

Asp

Ser

Asp
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110

Ala

Ser

30

Val

Pro

Leu

Phe

Gln

110

Cys

Ala

Val

Lys

vVal

Ile

Ser

95

Thr

Arg
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Ala

Leu

Arg

Ser

Gln

95

Leu

Arg

Asn

Leu

Lys

Arg

Gln
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Gly

Val
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Arg
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Ala
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Gln

Thr

Trp

Ser

Thr
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Asn Leu Pro Leu Pro Gln
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<212>
<213>
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PRT
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Arg Pro Lys

1

Val

Val

Pro

" Pro

65

Arg

Asp
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Tyr

Gln

145

Val
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Arg

Tyr

Ser

Gly

His

Gly

Thr

Leu

Gln

130

Val

Gln

Glu

Glu

Phe
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<211>

Asp

Trp

35

Glu
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vVal

Val

Glu

115

Thr

Asn

Tyr

Glu

Pro
195

Gly
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980

Pro

Ile
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Ala

Leu

Thr

Ser

Pro

100

Val

Lys

Gly

Phe

Pro
180

Asn

Ser

165

Virut PRRS

Glu

Gly

Pro

Glu

Val

Met
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Glu

Gln
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Leu

Ser
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Ser

Thr

His

Asp
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Arg
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Asp
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Arg

Gly

Asn
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Arg
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Val

Tyr

Ser

Lys

Phe
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Ile

Met

Val
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Lys
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Ala

Lys

Pro
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Trp
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Cys
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Gly
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Glu

Cys
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Ser
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Gly
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Tyr

Pro

Val
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Arg

Trp
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Ile
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Thr
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Phe
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Phe

Met
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Arg

Phe

Gln
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Trp

Arg

Lys

Asp

Trp
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Glu

Asp
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Tyr
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Leu

Ala
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His

Ser
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Leu
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Ile

Asp
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Cys
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Arg

Phe
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Leu

Ala

Leu
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Asn

Arg

Leu
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Phe
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Thr

Thr

Cys
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Asn
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Gln
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Leu

Glu
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Met

Glu
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Leu
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Arg

Pro
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Ile

Ser

Asn

Leu
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Arg

Gly
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Thr

Ala

Leu
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Gly
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Cys

Val

Ala
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Trp
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Thr
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Arg
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Glu
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Leu
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Glu

235

Glu

Glu

Ala

Gln

Lys

Ser
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Trp

Glu
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Glu

Trp
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Thr
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45
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Met

175

Gly

Ser

Arg
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Pro
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Pro

490

Ser

Ala

Leu

Asp
Thr
Pro
315
Ala
Arg
Val
Thr
Leu
395
Ala
Trp
Pro
Lys
Pro
475
Thr
Ala

Pro

Asn

Thr

Gln

300

Val

Phe

His

Arg

Leu

380

Leu

vVal

Thr

Val

Val

460

Asn

Pro

Pro

Ile

Glu
540

Met Arg Arg

-109-

Ser

285

Thr

Val

Ser

Arg

Glu

365

Pro

Lys

Glu

Pro

Lys

445

Gly

Ser

Pro

Gln

Pro
525

Pro

Leu

Phe

Thr

Thr

Leu

Glu

350

Glu

Arg

Leu

Gln

Pro

430

Ser

Ser

Trp

Glu

Cys

510

Ala

Ile

Ser

Asp

Glu

Gln

Ala

335

Arg

Tyr

Gly

Ala

Val

415

Pro

Leu

Asp

Glu

Pro

495

Ile

Pro

Pro

Ser

Trp

Leu

Lys

320

Asn

Leu

Gly

Leu

Asn

400

Asp

Pro

Pro

Cys

Asp

480

Ala

Phe

Arg

Val

Ala



545

Ala

Ser

Gly

Ile

Ser

625

Ala

Lys

Leu

Val

Thr

705

Pro

Pro

Glu

Thr

Gln

785

Thr

Leu

Val

Gln

Val

Ser

610

Ser

Ile

Glu

Asp

Asp

690

Leu

Pro

Ser

Asp

Asn

770

Leu

Ser

Pro

Ile

Thr

Leu

595

Asp

Leu

Ile

Thr

Asp

675

Met

Asp

Pro

Val

Val

755

Gln

Ala

Ala

Pro

Pro

Glu

580

Gly

Met

Ser

Asp

Cys

660

Pro

Leu

Gly

Tyr

Gly

740

Pro

Gly

Lys

Pro

Ser
820

Pro

565

Tyr

Val

Ser

Ser

Ser

645

Leu

Ala

Thr

Arg

Pro

725

Ala

Arg

Pro

Asp

Pro

805

Asp

550

Tyr

Glu

Glu

Gly

Val

630

Gly

Ser

Thr

Trp

Leu

710

Cys

Glu

Ile

Leu

Pro

790

Ala

Gly

Gln

Ala

Gly

Asn

615

Arg

Gly

Ile

Gln

Arg

695

Lys

Glu

Ser

Leu

Ala
775

Arg

Gly

Val

Asp

Ser

Gln

600

Ile

Ile

Pro

Met

Glu

680

Asn

Phe

Phe

Asp

Glu

760

Phe

Ile

Thr

Asp

Glu

Pro

585

Glu

Lys

Thr

Cys

Arg

665

Trp

Thr

Leu

Val

Leu

745

Lys

Ser

Ser

Gly

Ala
825

38919

Pro

570

Leu

Ala

Pro

Arg

Ser

650

Glu

Leu

Ser

Pro

Met

730

Thr

Ile

Glu

Ser

Gly

810

Asp

-110-

555

Leu
Ala
Glu
Ala
Pro
635
Gly
Ala
Ser
Ala
Lys
715
Met
Ile
Glu
Asp
Gln
795
Ala

Gly

Asp

Pro

Glu

Ser

620

Lys

His

Cys

Arg

Tyr

700

Met

Pro

Gly

Asn

Lys

780

Arg

Gly

Gly

Leu

Pro

Ala

605

Val

Tyr

Leu

Asp

Met

685

Gln

Ile

His

Ser

Val

765

Pro

Ser

Ser

Gly

Ser

Gln

590

Leu

Ser

Ser

Gln

Ala

670

Trp

Ala

Leu

Thr

Val

750

Gly

Val

Asp

Phe

Pro
830

Ala

575

Ser

Ser

Ser

Ala

Glu

655

Thr

Asp

Phe

Glu

Pro

735

Ala

Glu

Asp

Glu

Thr

815

Phe

560

Ser

Glu

Glu

Ser

Gln

640

Val

Lys

Arg

Arg

Thr

720

Ala

Thr

Met

Asp

Ser

800

Asp

Trp



Thr

Val

Asn

865

Thr

Ala

Gly

Val

Arg

945

Arg

Arg

Val

Phe

850

Pro

Leu

Pro

Val

Ser

930

Asn

Ser

Leu

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

<400>

Lys

835

Asp

Gly

Leu

Leu

Phe

915

Asp

Ile

Leu

Leu

38

446
PRT
Virut PRRS

38

Gly Ala Arg

1

Asp

Lys

Asn

Cys

65

Thr

Cys

Cys

Val
50

Asp

Gly

Val

Trp

Phe

Arg

Trp

Arg

Leu

Gly

Cys

Leu

900

Gly

Pro

Leu

Val

Gly
980

Ser

Leu

20

Gly

Pro

Phe

Arg

Lys

Val

Gly

Leu

885

Gly

Cys

Val

His

Val
965

Ile

Ala

Ser

Phe

Cys

Gly
85

Ala

Ser

Tyr

870

Phe

Val

Trp

Gly

Ser

950

Gly

Trp

Gly

Cys

Thr

Ala
70

Cys

Glu

His

855

Ser

Leu

Phe

Leu

Ala

935

Phe

Pro

His

Ala

Ile

Arg

Pro

Trp

Arg

840

Leu

Pro

Cys

Ser

Ala

920

Ala

Glu

Val

Phe

Tyr

Arg

40

Ala

Lys

Ala

Leu

Pro

Gly

Tyr

Gly

905

Phe

Cys

Leu

Gly

Leu

Val

25

Thr

Thr

Gly

Gly

38919

Phe

Val

Asp

Ser

890

Ser

Ala

Glu

Leu

Leu
970

Leu

10

Leu

Ala

Arg

Met

Arg
90

-111-

Asp

Phe

Trp

875

Tyr

Ser

Val

Phe

Lys

955

Gly

Arg

Ser

Pro

Ser

Asp

75

Ser

Gln

Phe

860

Gly

Pro

Arg

Gly

Asp

940

Pro

Leu

Leu

Gln

Asn

Ser

60

Pro

Pro

Leu

845

Ser

Phe

Ala

Arg

Leu

925

Ser

Trp

Ala

Gly

Gly

Glu

45

Leu

Ile

Ile

Ser

Arg

Ala

Phe

Val

910

Phe

Pro

Asp

Ile

Ile

Arg

Val

Ile

Phe

Glu

Arg

Leu

Ala

Gly

895

Arg

Lys

Glu

Pro

Leu
975

Val

15

Cys

Ala

Asp

Leu

Gln
95

Gln

Phe

Phe

880

Ile

Met

Pro

Cys

Val

960

Gly

Ala

Lys

Phe

Leu

Ala

80

Pro



Ser

Ala

Cys

Pro

145

Pro

Asp

Val

Gln

His

225

Thr

Asn

Arg

Val

Val

305

Leu

Trp

Pro

Pro

Glu

Arg

Leu

130

Lys

Thr

Thr

Leu

Ile

210

Val

Ala

Pro

Leu

Ala

290

Ser

Cys

Leu

Leu

Ser
370

Lys

Thr

115

Arg

Val

Gly

Phe

Gly

195

Ser

Ala

Val

Phe

Cys

275

Gly

Ile

Val

Leu

Thr
355

Gly

Pro

100

Val

Val

Val

Val

Thr

180

Val

Lys

Cys

Gly

Ala

260

Ile

Phe

Gly

Leu

Cys
340

Ile

Ile

Ile

Val

Leu

Lys

Lys

165

Ala

Gly

Pro

Ser

Ser

245

Val

Ser

Gly

Gly

Leu

325

Val

Leu

Leu

Ala

Ala

Gln

Val

150

Val

Ala

Asp

Ser

Met

230

Cys

Pro

Gln

Ile

Met

310

Ala

Phe

Trp

Ala

Phe

Gln

Ala

135

Ser

Asp

Leu

Phe

Gly

215

Ala

Gly

Gly

His

Gln

295

Ala

Ile

Pro

Leu

Met
375

Ala

Pro

120

Gly

Ala

Pro

Arg

Ala

200

Gly

Leu

Thr

Tyr

Gly

280

Glu

His

Ala

Cys

Val

360

vVal

Gln

105

Tyr

Gly

Val

Glu

Ser

185

Gln

Gly

His

Gly

Gly

265

Leu

Ile

Arg

Ser

Trp
345

Phe

Leu

38919

Leu

Asp

Val

Pro

Cys

170

Gly

Leu

Pro

Met

Thr

250

Pro

Thr

Ala

Leu

Tyr

330

Leu

Phe

Leu

Asp

Pro

Met

Phe

155

Arg

Tyr

Asn

His

Leu

235

Asn

Gly

Leu

Leu

Ser

315

Val

Arg

Leu

Val

-112-

Glu

Asn

Val

140

Arg

Val

Ser

Gly

Leu

220

Ala

Asp

Ser

Pro

Val

300

Cys

Trp

Cys

Ile

Ser
380

Lys

Gln

125

Ala

Ala

Val

Thr

Leu

205

Met

Gly

Pro

Leu

Leu

285

Val

Lys

Val

Phe

Ser
365

Leu

Lys

110

Ala

Lys

Pro

Val

Thr

190

Lys

Ala

Ile

Trp

Cys

270

Thr

Leu

Ala

Pro

Ser
350

Val

Trp

Ile

Val

Ala

Phe

Asp

175

Asn

Ile

Ala

Tyr

Cys

255

Thr

Ala

Ile

Asp

Leu

335

Leu

Asn

Leu

Thr

Lys

Val

Phe

160

Pro

Leu

Arg

Leu

Val

240

Ala

Ser

Leu

Phe

Met

320

Thr

His

Met

Leu



Gly Arg
385

Tyr Thr Asn

His Tyr Thr Ser Gly

405

Asp Gly Thr Tyr Leu

420

Thr Met Leu Phe Thr

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

<400>

Gly Ala
1

435

39
204
PRT
Virut PRRS

39

Phe Arg Thr

Gly Ser Ser Met Gly

Lys Cys

20

Val Thr Ala
35

Ser Gly Val Gly Phe

Phe Ala
65

Gln Phe

Ser Gly

Thr Ala

Leu Ile
130

Thr Arg
145

Glu Leu

Lys Val

Ile Ala Asp

Cys Lys Asp

Val Glu Pro
100

Cys Gly Asp
115

Gly Val His

Pro Ser Gly

Ser Glu Phe
165

Gly Ser His
180

Val

390

Pro

Ala

Pro

Arg

Ser

Ala

Asn

Cys

70

Gly

Gly

Ser

Thr

Gln

150

Phe

Ile

Ala

Arg

Ala

Ser

Lys

Gly

His

Gln

55

Pro

Trp

Val

Gly

Gly

135

Phe

Ala

Ile

Gly

Gly

Val

Gln
440

Pro

Gly

Val

40

Met

Asn

Thr

Ile

Ser

120

Ser

Cys

Gly

Lys

Leu

Val

Arg

425

Leu

Ser

Val

25

Leu

Leu

Trp

Gly

Gly

105

Pro

Asn

Asn

Pro

Asp
185

38919

Val

Ala

410

Arg

Gly

Leu

10

Phe

Thr

Asp

Gln

Arg

90

Lys

Val

Lys

Val

Lys

170

Ile

-113-

Thr

395

Ala

Ala

Ser

Asn

Thr

Gly

Phe

Gly

75

Ala

Gly

Ile

Gln

Ala

155

Val

Gly

Pro

Leu

Ala

Leu

Thr

Ile

Asn

Asp

60

Ala

Tyr

Phe

Thr

Gly

140

Pro

Pro

Glu

Tyr

Ala

Leu

Leu
445

Val

Asp

Ser

45

Val

Ala

Trp

Ala

Glu

125

Gly

Ile

Leu

Val

Asp

Thr

Thr

430

Glu

Asn

Gly

30

Ala

Lys

Pro

Leu

Phe

110

Ala

Gly

Lys

Gly

Pro
190

Ile

Ala

415

Gly

Val

15

Lys

Arg

Gly

Lys

Thr

95

Cys

Gly

Ile

Leu

Asp
175

Ser

His
400

Pro

Arg

Val

Ile

Val

Asp

Thr

80

Ser

Phe

Glu

Val

Ser

160

Val

Asp



38919

Leu Cys Ala Leu Leu Ala Ala Lys Pro Glu Leu Glu

<210>
<211>
<212>

<213>

<400>

195

40
170
PRT

40

Gly Gly Leu

1

Arg

Ile

Phe

Leu

65

Leu

Ala

Tyr

Ile

Lys

145

Ala

Met

Leu

Gly

Met

Ala

Ala

Ala

Ala

130

Tyr

Ala

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

<400>

Met

Asn

35

Met

Ile

Phe

Thr

Phe

115

Cys

Arg

Phe

41
16
PRT

Ser

Gly

20

Glu

Phe

Arg

Phe

Gln

100

Leu

Gly

Gly

Phe

Virut PRRS

Thr

His

Val

Val

Leu

Ser

85

Gly

Pro

Val

Leu

Leu
165

Virut PRRS

41

val

Ala

Leu

Leu

Leu

70

Leu

His

Arg

Val

His

150

Arg

Gln

Trp

Pro

Ser

55

Thr

Gly

Pro

Met

His

135

Gln

Tyr

200

Leu

Thr

Ala

40

Trp

Ala

Ala

Leu

Met

120

Leu

Ile

Phe

Leu

Pro

25

Val

Leu

Ala

Val

Gln

105

Val

Leu

Leu

Ala

Cys Val
10

Leu Val
Leu Val
Thr Pro

Leu Asn
75

Thr Gly
90

Ala ?al
Val Thr
Ala Ile
Val Gly

155

Glu
170

Phe

Ala

Arg

Trp

60

Arg

Phe

Met

Ser

Ile

140

Asp

Phe

Val

Ser

45

Ser

Asn

Val

Asn

Pro

125

Leu

Gly

Leu

Gly

30

Val

Ala

Arg

Ala

Leu

110

Val

Tyr

Val

Leu

15

Phe

Phe

Gln

Trp

Asp

95

Ser

Pro

Leu

Phe

Trp

Phe

Ser

Val

Ser

Leu

Thr

Val

Phe

Ser
160

Gly Lys Leu Arg Glu Gly Val Ser Gln Ser Cys Gly Met Asn His Glu

1 5
<210> 42

<211> 259

<212> PRT

<213> Virut PRRS

10

-114-

15



<400>

42

Ser Leu Thr

1

Phe

Met

Leu

Thr

65

Ser

Ile

Glu

Asp

Pro

145

Leu

Met

Val

Arg

Gly

225

Ser

Gln

Leu

Arg

Arg

Leu

Pro

Phe

Thr

Pro

130

Lys

Asn

Gly

Phe

Val

210

His

Gly

Trp

Thr

Asn

35

Val

Ala

Gly

Asp

Arg

115

Thr

Val

Lys

Gly

Tyr

195

Gly

Val

Lys

Glu

Gly

Lys

20

Ala

Glu

Lys

Asp

Leu

100

Val

Pro

Leu

Lys

Lys

180

Glu

Asp

Thr

Lys

Ala

Trp

Ala

Leu

Leu

Ile

85

Lys

Leu

Thr

Glu

Lys

165

Lys

Glu

Pro

Ile

Phe
245

Leu

Thr

Gly

Ala

Glu

70

Val

Val

Ala

Pro

Asn

150

Arg

Tyr

Val

Ala

Glu
230

Leu

Ala

Asp

Gln

Gln

55

Ala

Val

Gly

Gly

Pro

135

Gly

Arg

Gln

His

Asp

215

Asp

Val

Met

Phe

Phe

40

Leu

Phe

Ala

Ser

Ser

120

Pro

Pro

Arg

Lys

Asn

200

Phe

Lys

Pro

Arg

Lys

25

Ile

Val

Ala

Leu

Thr

105

Lys

Ala

Asn

Met

Phe

185

Asn

Asp

Ala

Val

38919

Leu

10

Cys

Glu

Gln

Asp

Gly

90

Lys

Met

Pro

Ala

Glu

170

Trp

Thr

Pro

Tyr

Asn
250

-115-

Asn

Phe

Ala

Val

Thr

75

His

His

Thr

Val

Trp

155

Ala

Asp

Asp

Glu

His
235

Pro

Asp

Val

Ala

Asp

Val

Thr

Thr

Val

Pro

140

Gly

Leu

Lys

Glu

Lys

220

Val

Glu

Glu

Ser

Tyr

45

Lys

Ala

Pro

Leu

Ala

125

Ile

Asp

Gly

Asn

Trp

205

Gly

Tyr

Asn

Asp

Ala

30

Ala

Val

Pro

Val

Gln

110

Arg

Pro

Glu

Ile

Ser

190

Glu

Thr

Thr

Gly

Leu

15

Ser

Lys

Arg

Gln

Gly

Ala

Val

Leu

Asp

Tyr

175

Gly

Cys

Leu

Ser

Arg
255

Asp

Asn

Ala

Gly

Leu

Ser

Ile

Val

Pro

Arg

160

Val

Asp

Leu

Cys

Ser

240

Val



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

<400>

43
45
PRT

Virut PRRS

43

38919

Ala Ala Lys Leu Ser Val Glu Gln Ala Leu Gly Met Met Asn Val Asp

1

5

Gly Glu Leu Thr Thr Lys Glu Leu Glu

20

Lys Leu Gln Gly Leu Thr Lys

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

<400>

Ala

Gly

Lys

Ser

Ala

65

Val

His

Leu

Asp

Ile

145

Val

Asp

Ala

Glu

Leu

Gly

50

Val

Asn

Asn

Arg

Ala

130

Asp

Ala

Ala

35

44
685
PRT

Virut PRRS

44

Lys

Leu

Gln

35

Leu

Lys

Leu

Gln

Ser

115

Ser

Gly

Leu

Pro

Leu

Thr

20

Gly

Thr

Ile

Lys

His

100

Ala

Pro

Thr

Ser

Glu

Ser

Thr

Leu

Arg

Val

Val

85

Pro

Val

Lys

Leu

Ala
165

Ile

Val

Lys

Thr

Cys

Lys

70

Ala

Val

Pro

Leu

Trp

150

Gln

Gly

Glu

Glu

Lys

Gly

55

Phe

Ser

Ala

Ser

Leu

135

Asp

Ile

Leu

Glu
40

Gln

Leu

Glu

40

Arg

His

Glu

Arg

Leu

120

Ala

Phe

Ile

Pro

25

Gln

Ala

Glu

25

Gln

Gly

Asn

Val

Pro

105

Ile

His

Glu

Gln

Tyr

10

15

Lys Leu Lys Arg Ile Ile Asp

Cys Leu Asn Cys

Leu Gly
10

Lys Leu
Cys Leu
Gly Leu

Arg Thr
75

Glu Leu
90

Val Asp
Asp Val
His Gly

Ser Glu
155

Ala Cys
170

Lys Leu

-116-

Met
Lys
Asn
Val
60

Phe
Lys
Gly
Leu
Pro

140

Ala

Asp

Tyr

45

Met

Arg

Leu

45

Val

Thr

Asp

Gly

Ile

125

Gly

Thr

Ile

Pro

30

Asn

Ile

Leu

Thr

Leu

Ala

Val

110

Ser

Asn

Lys

Arg

Val

Val

15

Ile

Ala

Glu

Gly

Val

95

Val

Gly

Thr

Glu

Arg
175

Arg

Asp

Asp

Ala

Thr

Pro

80

Glu

Leu

Ala

Gly

Glu
160

Gly

Gly



Asn

Ile

Ala

225

Leu

Pro

Gln

Lys

Leu

305

His

Gly

Val

Cys

Leu

385

Gly

Leu

Cys

Val

Pro

Pro

210

Cys

Ala

Ala

Leu

Tyr

290

Val

Arg

Asn

Leu

Thr

370

Gly

Val

Gly

Leu

Arg
450

Glu

195

Tyr

Leu

Thr

Ser

Thr

275

Asp

Arg

Pro

Arg

Cys

355

Leu

Thr

Thr

Lys

Glu

435

Trp

180

Arg

Lys

Thr

Thr

Val

260

Glu

Leu

Lys

Ser

Phe

340

Ala

Lys

Asn

Gln

Asn
420

Ala

Phe

Val

Thr

Pro

Met

245

Leu

His

Ser

Tyr

Thr

325

Pro

Gln

Lys

Asn

Gly
405

Lys

Asp

Ala

Lys

Pro

Asn

230

Pro

Asp

Gly

Thr

Leu

310

Tyr

Thr

Ala

Gln

Phe

390

Phe

Phe

Leu

Ala

Gly

Ser

215

Ala

Ser

Tyr

Cys

Gln

295

Phe

Pro

Lys

Val

Tyr

375

Ile

Met

Lys

Ala

Asn
455

vVal

200

Asp

Thr

Gly

Leu

Glu

280

Gly

Ala

Ala

Asp

Arg

360

Cys

Ala

Lys

Glu

Ser

440

Leu

185

Leu
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46448-40: I AGWLVVFCIRLVCSAILRTRPATLIHSE QL Q

VFLAILTF

I

I
I

v

I

73

G

F

40
T

40

FLAILPFGET

73
I L

40

FLAILFGEFET

73
I L
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Fig. 11A. So sdnh trinh ty axit amin phéng dodn ciia GP4 lién quan téi thé phian 14p PRRSV G16X (SEQ IP: 23),
89-46448-40 (SEQ ID: 23), 794 A61 (SEQ ID:23) va 111698 (SEQ ID: 24)

10 20 30 40

Gl6X: MAASLLFLMVGFKCLLVSQAFACKPCEFSS SLADIKTNTTA
LGAAR—A0: . . v e e e e e e e e e e e e e e e e e e e e e e e e e e
2= N3 2 T
111698 . vt e e e e e e e e e e e e e e e e e e e e e e e e e e e S ... ...

50 60 70 80

Gl6X: AASFAVLQDISCLRHRNSASEAIRKIP QCRTAIGTPVYIT

A6448—40: . . . o e e e e e e e e e e e e e e e e e e e e e e e e ..
oY= O R
T11698: o v o e e e e e e e e e e e e e e e e e e e e e e e

90 100 110 120

Gl6X: I TANVIDENYLHSSDLLMLSSCLFYASEMSE KGFKVVFEFGN

LA6AA8—40: . o v . e e e e e e e e e e e e e e e e e e e e e e e e e e
TOARGL : o o e e e e e e e e e e e e e e e e e e e e e e e e e e
111698 o v o e e e e e e e e e e e e e e e e e e e e e e e e e

130 140 150 160

Gl6X: VS GIVAVCVNFTITSYVQHVREFTQRSLMVDHV RLLHFMTPE
46448—=40: . . . . e e e e e e e e e e e e e e e e e e e e e e e e
1N 3 S T
111698 : . v o e e e e e e e e e e e e e e e e e e e e e e e e e e

Gl6X: TMRWATVLACLFAILLATI
A6448-40: . . . . e e e e e e e e e e e e e
TOARA61: . . . o e e e e e e e
111698:
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Fig. 11B. SEQ ID 23: Trinh ty axit amin phéng dodn ciia GP4 lién quan t6i thé phin IAp PRRSV 89-46448-40

10 20 30 40
46448-40: MAASLLFLMVGFEKCLLVSQAFACKPCEFSS SLADIKTINTTA
50 60 70 80
46448-40: AASFAVLQDISCLRHEHRNSASEAIRKIPQCR TAIGTPVYIT
90 100 110 120
46448-40: T TANVIDENYLHSSDLLMLSSCLFYASEMS EKGFKVVFEFGN
130 140 150 160
46448-40: VS GIVAVCVNFTSYVQHVREFTQRSLMVDHYV RLLHFMTPE
170 178

46448-40: TMRWATVLACLFAILTLAI

Fig. 11C. SEQ ID 24: Trinh ty axit amin phéng dodn caa GP4 lién quan tdi thé phan 1ap PRRSV 111698

10 20 30 40

111698: MAASLLFLMVGFXCLLVSQAFACKPCFSSSLSD IKTNTTA

50 60 70 80

111698: AASFAVLODISCLRHRNSASEAIREKIPOQCRTA IGTPVYTIT

90 100 110 120

111698: ITANVTDENYLHSSDLLMLSSCLFYASEMSETZKSGTEF KVVEGN

130 140 150 160

111698: VSGIVAVCVNFTSYVQHVREFTQRSLMVDHVRLL HFMTZPE
170 178

111698: TMRWATVLACLFAILLATI
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Fig. 12A. So sdnh trinh tw axit amin phong dodn cia GP3 1

10

Gl6X: M VN SCTFLHTI

46448-40:
794A61:
111698:

Gl6X:
46448-40:
794A61:
111698:

Gl6X:
46448-40:
794R61:
111698:

Gl6X:
46448-40:
794A61:
111698:

14/19

Gl6X:
46448-40:
794A61:
111698:

Gl6X:
46448-40:
794RA61:
111698:

Gl6X:
46448-40:
794A61:
111698:

G-

R

50

20

30

FLCCSFLYSLCCAVVAGSNT

60

H
o
~
1]

SV

ién quan t6i thé phan 1ip PRRSV G16X, 89-46448-40, 794 A61 va 111698

40
CFWFPLVR

80
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Fig. 12B. SEQ ID 21: Trinh tw axit amin phéng do4n cia GP3 lién quan t6i thé phén 1ip PRRSYV 89-46448-40

10 20 30 40
46448-40: MVN SCTFLHIFLCCSFLYSL CCAVVAGSNTTYCFWEFPLVR
50 60 70 80
46448-40: GNFSFELTVNYTVCPPCLT ROQAAAEAYEPGRSLWCRIGYD
90 100 110 120
46448-40: RCGEDDHDELGEFMIPesGLSSE GHLTITSVYAWLAFLSEFEFSYTA
130 140 150 160
46448-40: QF HPEIFGIGNVSRVYVDI EHQLICAEHDGQNTTLPRHEHDN
170 180 190 200
46448-40: I SAVFQTYYQHQVDGGNWEFHLE WLRPFFSSWLVLNVSWEFTL
210 220 230 240
46448-40: RRSPANHVSVRVLQTLRPTPPQ RQALLSSKTSVALGIATR
250 254

46448-40: PLRRFAK SL SAVRR

Fig. 12C. SEQ ID 22: Trinh ty axit amin phéng dodn ciaa GP3 lién quan toi Em phin lip PRRSV GP3

10 20 30 40

G1l6X . MVNSCTFLHIFLCCSFLYSLCCAVVA GSNTTYCFWFPLVR

50 60 70 80

GleX .GNFSFELTVNYTVCPPCLTROQAARAEA YEPGRSLWCRIGYD

90 100 110 120

Gl6X .RCGEDDHDELGFMVPSGLSSEGHLTSVYA WLAFLSFSYTA A

130 140 150 160

Gl6X . QFHPEIFGIGNVSRVYVDIE HQLICAEHDGOQNTTLPRHDN

170 180 190 200

Gl6X . I SAVFOTYYQHQVDGGNWFHLEWLRP FFSSWLVLNVSWEFTL

210 220 230 240

Gl6X .RRSPANHVSVRVLQTLRPTPPOQROQALL SSKTSVALGIATR
250 254

G1l6X : PLRRFAKSLSAVRR
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FIG.13
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FIG. 14
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¢ Khong thir thach 4 Khong ching nglra/thtr thach
e chung ngira bang Ingelvac/thir thach  © Chiing ngtra bang G16X/thtr thach
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FIG.16
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