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(54) CHE PHAM VACXIN CHONG LAI SU NHIEM STREPTOCOCCUS SUIS

(57) Séang ché dé cap dén ché pham vacxin bao gdm luwong hiru hiéu cta it nhit mot
polypeptit duoc chon tir nhom gém IdeSsuis, rideSsuis, chat tuong ty hodc doan cia nd,
hoic polynucleotit ma hoa chung. Ché pham vacxin nay dugc sir dung dé diéu tri phong
ngua hodc dy phong bung phat hodc tri liéu sy nhiém Streptococcus suis & lon hodc nguoi.
Sang ché ciing dé cap dén cac protein IdeSsuis va rldeSsuis, khang thé va té bao chu c6
lién quan.
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Linh vie k§ thuit dugc dé cap

Sang ché dé cdp dén ché pham vacxin va st dung n6 dé gay mién dich va bao

vé dong vat c6 v, cu thé 13 lon va nguoi, chéng lai *S&i‘reptococcus Suis.
Tinh trang k§ thuit cia sing ché

Streptococcus suis (S. suis) cu tru & duong ho hép, duong tiéu héa va dudng
sinh duc ctia lon. S, suis ciing 14 mét trong s6 nhing tic nhan giy bénh quan trong
nhit & lon, gy ra céc bénh 1y hoc khac nhau nhu viém mang ndo, nhiém khuén huyét,
viém khdp va viém mang trong tim.

Nhidm S, suis 12 nguyén nhan gdy ra su thiét hai 16n vé mit san lugng trong
nganh cdng nghiép lon trén toan thé giéi. Cac chit khang sinh thudng dugc sir dung dé
didu tri nhiém S. suis. Sy nhi®m t4i dién déu din thuong xay ra ciing nhu nhitng tranh
luan dang di®n ra lién quan dén viéc giam st dung chét khang sinh cho thiy cin c6 cac
bién phép kiém so4t thay thé. G chau Au, khong ¢6 vacxin nao dugc cap phép nhung
cac vacxin vO hoat tu than khong chira chét bd trg (autologous bacterin) thuong dugc
st dung. Han ché chinh 13 & chd c4c vacxin ndy chi bao vé chéng lai typ huyét thanh
twong ddng. Nhung S. suis 13 sinh vat cuc ky da dang va céc typ huyét thanh khac
nhau chiju trich nhiém cho tinh trang bénh tat & lon. Déc biét, cac ching c6 typ huyét

thanh 2 d6ng vai trd quan trong dbi véi cic bénh & lon trén toan thé giéi.

S. suis typ huyét thanh 2 dugc x4c dinh 13 gdy ra bénh viém mang nio & nguoi
trudng thanh & chiu A, nhung cho dén nay khong phat hién thdy su 14y truyén S. suis
gitra ngudi voi ngudi.

Nhin chung, sy nhim giy ra d4p tng globulin mién dich M (Immunoglobulin
M - IgM) dic hiéu khang nguyén sém din dén sy trudng thanh vé mit 4i luc va su
chuyén dbi kiéu tuong duong. Ngoai ra, cac khang thé IgM xuét hién trong tu nhién c6
miit trude khi nhiém 1a quan trong d& lién két mién dich bAm sinh véi mién dich thich
ung.

O lon, IgM 1a d3c biét quan trong véi tu cach la TgM mang monome

(monomeric membrane IgM - mIgM) do no6 1a thy thé t€ bao B duy nhit duoc tim thiy
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do IgD khéng c6 mit & lon. Ngoai ra, viéc tong hop IgM & lon con méi sinh duge bt
dAu sém hon nhiéu so véi su tbng hop IgG va IgA. IgM trong sita non 13 yéu td quyét
dinh @& bao vé chéng lai cac tac nhin giy bénh, viéc bao v€ nay dugc thuc hién béng
cach tiéu diét qua trung gian bd th. Vi vay, c4c khang thé IgM 14 quan trong trong qua

trinh bao vé chéng lai cdc tac nhan gy bénh khac nhau.

Céc yéu tb tinh doc hodc c6 lién quan dén tinh déc khac nhau ctia S. suis typ
huyét thanh 2 d4 dugc nhén bit, ngoai mang bao 1a yéu t6 tinh doc thiét yéu duy nhat
da biét cho dén nay bao v€ tac nhan gy bénh chéng lai su thuc bao. Mot sb protein
duoc tiét va lién kbt v6i bé mit ctia S. suis typ huyét thanh 2 c6 ciing chitc ning hozc
chirc ning rét giéng véi cac yéu t twong ddng cua céc lién ciu khuin gy bénh khéc.
Céc tic nhan giy bénh khac nhau & nguoi va dong vat nhu Strepfococcus pyogenes,
Streptococcus equi loai phu equi va Streptococcus equi loai phu zooepidemicus biéu

hién c4c IgG endopeptidaza dic hiéu twong déng véi nhau.

Mot yéu t6 duoc tiét va lién két véi bé mit véi chirc ning duy nhét dbi véi S.
suis 1an dau tién dugc mo ta béi Seele va dong tac gia (“Identification of a Novel
Host-specific IgM Protease in Streptococcus suis.” 2013; Journal of Bacteriology, 195:
930-940). Seele va ddng tac gia da chi ra rang IgM proteaza nay, dwgc chi dinh la
IdeSsuis, khong thue hién chic ning nhu IgG endopeptidaza. IgM proteaza phén gidi
IgM opsonin héa trén bé mat vi khudn va vi vay thuc ddy su séng sét clia S. suis trong
mau cta lon dugc ching mdi béng vacxin v0 hoat khong chira chit bd trg. IdeSsuis
cuc ky ddc hidu déi véi IgM khong phén cit IgG hodc IgA. Tuy nhién, Seele va dong
tac gia, khong dé cap dén chic ning ctia IdeSsuis, rldeSsuis va céc chét tuong tu va
cac doan cua nd dung 1am vacxin hitu hiéu chéng lai sy nhiém S. suis. Tai lidu nay chi
gia thuyét rang su trung hoa hoat tinh IdeSsuis IgM proteaza cd thé cai thién vé co ban
hiéu luc bao vé ctia vacxin v6 hoat khong chira chét bd trg hodic cac vacxin khac trong
tuong lai sinh ra khang thé opsonin héa. Tuy nhién, tai liéu nay khong bdc 16 ring
IdeSsuis va cac protein c¢6 lién quan cé thé duge stt dung 1am téc nhan gdy mién dich
ddc nhét (riéng biét) trong vacxin chéng lai sy nhiém S. suis.

Baums va dong tac gia boc 10 trong tai liéu Surface-associated and secreted

factors of Streptococcus suis in epidemiology, pathogenesis and vaccine development,

Animal Health Research Reviews, Volume 10, Issue 01, June 2009, pp 65-83 céc yéu
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t5 lién quan dén vi khuén, c4 céc yéu t6 duoc tiét va lién két v6i bé mit, duoc xem 13
gép phin vao céc twong tac gifta S. suis véi cac yéu t va t& bao chi. Cac yéu t dugc
trinh bay vé (i) nhan dang va cac dic trung ctia chung, (ii) sy phan bd ching trong S,
suis va (iii) tim quan trong ctia chiing dbi véi doc luc, dap tmg mién dich va ching
ngira. Tai liéu niy nhin manh nhidu cdu hoi héc bua van can phai tra 10i trong tuong
lai.

Vén dé& dugc giai quyét theo sang ché 14 nhim khic phuc cic vin dé di duoc
md t& trude ddy trong linh vuc va dé xuét ché phdm vacxin méi dé gay mién dich va
bao vé cho ddng vét, cu thé 13 lon va ngudi, chéng lai sy nhiém S. suis.
Ban chét k§ thut ciia sing ché

Theo séang ché, vin dé nay dugc giai quyét bang cach dé xuét ché phdm vacxin
bao gdm lugng hitu hi€u cia it nh4t mot polypeptit hozc it nhat mét vecto duge chon
tir nhém gdm
(a) protein c6 tén goi IdeSsuis, chét tuong tu hodc doan ctia no,
(b) protein c6 tén goi rldeSsuis, chét tuong tu hoac doan ctia no,
(c) vecto véi polynucleotit dugc cai xen trong d6 ma héa protein IdeSsuis, chét tuong
tu hodc doan cda no,
(d) vecto véi polynucleotit duge cai xen trong d6 ma hoa protein rldeSsuis, chét tuong
tu hoac doan cia nd va
it nhat mot chét mang, chét pha loang hodc ta dugc dugc dung.
M5 ta vén tit cac hinh vé

Séang ché con duge mo ta c6 tham chiéu dén céc hinh v& sau, trong d6:
Fig. 1 12 bang thoi gian mo ta thi nghi€ém ching ngtra béng liéu thir thach v6i S. suis &
lon,
Fig. 2 1a db thi thd hién két qua dat dugc v6i céc thi nghiém ching ngira béng liéu thur
thach & Fig. 1,
Fig. 3 1a bidu dd ctia thir nghiém diét khuln bao gdm viéc ching ngira bing gié dugc

so v6i rIdeSsuis, va
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Fig. 4 md ti bidu d6 cta thir nghiém diét khudn bao gdm viéc ching ngira bing

rIdeSsuis hodc chét twrong tu rideSsuis so véi nhém dbi chimg.
Ngoai ra, danh muc trinh tw dugc gén kém v6i phin md ta ndy.
SEQ ID NO: 1 1a trinh ty axit amin cta protein IdeSsuis;
SEQ ID NO: 2 14 trinh tw axit amin ctia protein tai t hop rIdeSsuis khong chira peptit
tin hiéu;
SEQ ID NO: 3 1a trinh ty nucleotit ma hoa IdeSsuis va
SEQ ID NO: 4 1a trinh ty nucleotit ma hda rldeSsuis.

SEQ ID NO: 5 14 trinh ty axit amin ctia phan c6 tinh bao toan cao clia mién Mac-1 ctia

IdeSsuis.

SEQ ID NO: 6 1a trinh ty axit amin cta trinh ty twong ddng rIdeSsuis ctia chit twong
tu rldeSsuis.

SEQ ID NO: 7 1a trinh ty axit amin cta chét tuong tu rldeSsuis 1a rIdeSsuisB2.

SEQ ID NO: 8 la trinh tu nucleotit m& hoa trinh tu tuong ddng rldeSsuis ctia chét
tuong tu rIdeSsuis.

SEQ ID NO: 9 14 trinh ty nucleotit ma hoa chét tuong tu rIldeSsuis 1a rldeSsuisB2.

SEQ ID NO: 10 1a trinh tg axit amin gdm céc axit amin tir 91 dén 425 cua
WP_044671938.

SEQ ID NO: 11 1a trinh tu axit amin gdm cAc axit amin tir 91 dén 425 cua
WP_002935529.
SEQ ID NO: 12 1a trinh ty axit amin gdm cdc axit amin tir 92 dn 426 cia
WP_015647040.
SEQ ID NO: 13 1a trinh ty axit amin gém cic axit amin ti 92 dén 426 cla
WP_023370787.
SEQ ID NO: 14 1a trinh tw axit amin gdm céc axit amin tir 92 dén 426 cia
WP_044678723.
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M3 ta chi tiét sang ché

Ché phim vacxin dugc st dung trong séng ché chira it nhit mot polypeptit duy
nhét duoc x4c dinh bi (2) hodc (b) cing v6i chit mang, chét pha lodng hodc ta dugc
dugc dung hozc hdn hop cta chung. Ngoai ra, vacxin nay c6 thé con chira it nhit mét
vecto duy nhét dugc x4c dinh béi (c) hodc (d) véi chét mang, chét pha loing hoic ta
dugc duge dung hoic hon hop cua chung.

Tét hon 13, ché phdm vacxin theo séng ché, trong d6 IdeSsuis & (a) bao gbm
(a.a) trinh ty axit amin SEQ ID NO: 1;
(a.b) doan hodc trinh ty trong tu cta trinh tyr axit amin SEQ ID NO: 1;
hoidc
(a.c) doan cua trinh tu (a.a) hodc (a.b) c6 hoat tinh IgM proteaza.

Cfing 6t hon 1a ché phidm vacxin theo sing ché, trong d6 rIdeSsuis & (b) bao
gbm hoic gdm c6
(b.a) trinh ty axit amin SEQ ID NO: 2, 6 hoic 7;
(b.b) doan hoic trinh tu tuong ty cta trinh ty axit amin SEQ ID NO: 2, 6 hodc 7;
(b.c) trinh ty axit amin khuyét thiéu cac axit amin tir vi tri 1 dén 34 cta trinh tu axit
amin SEQ ID NO: 1;

(b.d) trinh tu axit amin cé6 muc tuong ddng it nhit 60%, tét hon 1a mtc twong dong
70% va tdt nhit 1a muc twong ddng 85% véi trinh ty axit amin cla protein IdeSsuis c6
trinh ty SEQ ID NO: 1;
(b.e) doan ciia (b.a) hodc (b.b) hodc (b.c) hodc (b.d) c6 hoat tinh IgM proteaza; hodc
(b.f) doan ctia (b.a) hodc (b.b) hodc (b.c) hodc (b.d) bao gbm hoic gdm c6 trinh tyr axit
amin SEQ ID NO: 5 hodc trinh ty axit amin c6 muc tuong ddng it nhit 95% véi trinh
tu nay.

Trinh ty axit amin SEQ ID NO: 2 14 trinh ty SEQ ID NO: 1, tuy nhién khuyét
thibu c4c axit amin 1-34 (peptit tin hiéu) nhung bd sung dudi HIS. Pang luu y 1a SEQ
ID NO: 1 duoc bit ngudn tir chiing S. suis typ huyét thanh 2.
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Trinh ty axit amin SEQ ID NO: 6 1a trinh tu diu tan cung N cua SEQ ID NO: 2.

SEQ ID NO: 7 (con dugce goi 1a khang nguyén rIdeSsuisB2) chira trinh ty axit
amin ddy du cia protein IdeSsuis trudng thanh cua ching S. suis typ huyét thanh 7
nhung bd sung thém dubi HIS & dAu tan cliing N. Protein IdeSsuis ctia chung S. suis typ
huyét thanh 7 khac biét & nira diu tan cing C ctia protein nay do n6 khuyét thiéu trinh
tu gém 114 axit amin so véi SEQ ID NO: 1. Céc axit amin tir 80 dén 414 cua SEQ ID
NO: 7 (phin dugc bao toan cao ciia mién dugc goi 14 Mac-1) twong tmg véi 97,9%
trinh tu SEQ ID NO: 5. Mttc ddng nhit néi chung gitta SEQ ID NO: 7 va 1 1 96,4%
(khong tinh dén duéi HIS & dAu tan cling N va khe hé ctia 114 axit amin).

Thuit ngit "doan hojc trinh tu twong tu" nhu dugc sir dung trong ban md ta nay
duogc dinh nghia nhu sau:

“Trinh tu tuwong tu" co thé duoc dé cap dén nhu 12 trinh tu axit amin tuong tu
véi céc trinh tu duge boc 16 & trén va c6 muc tuong ddng it nhét 12 60%, t6t hon 1a
70% va t6t nhit 1a 85% véi trinh tu axit amin gbc (nghia 13 SEQ ID NO: 1, 2, 6 hodc
7). Mittc @6 tuong ddng cao hon, nhu 95%, cling duge du tinh & ddy. Tinh twong dong,
nhu dugc st dung trong ban md ta nay, c6 nghia la tinh ddng nhét. Puoc hiéu theo

cach thong thudng, cac trinh tu c6 thé khic nhau & su thé, khuyét doan hoic xen doan.

Mirc d6 ddng nhét c6 thé dwoc xac dinh bing chuong trinh phan tich BLAST
dung cho protein c6 sir dung thudt toan blastp vdi cac thong s6 mic dinh 13, chéng han,
ngudng ky vong: 10, d6 dai tir: 3, Ma tran: BLOMSUMSG62, Tri s6 khoang hé: Thyc té:
11 M& rong: 1 va didu chinh thanh phan: Piéu chinh ma trdn diém thanh phan diéu
kién (BLAST 14 nhan hiéu dugc dang ky cua National Library of Medicine). Chuong
trinh nay ¢6 thé duge str dung dé tra ctru dit lidu protein bang cach sir dung trinh tu
nghi ngd ctia protein. Tinh ddng nhét cho biét su ciip dbi chinh x4c giita trinh tu nghi

ngd di dugc sép thang hang va cic trinh tw c6 trong co s dit lidu.

Tét hon 13, "sy thé" axit amin 13 két qua cua vigc thay thé mot axit amin béng
mot axit amin khac c6 cac déc tinh cAu tric va/hodc hoa hoc tuong tu, nghia 13, sy thay
thé axit amin c6 bao toan. Su thé axit amin c6 thé dugc thuc hién dua trén sy tuong tu
vé tinh phéan cuc, tich dién, tinh tan, tinh ky nudc, tinh ua nuée, va/hodc ban chét

ludng tinh cia cac gbc lién quan. Vi dy, axit amin khong phén cyc (ky nudc) bao gbm
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alanin, leuxin, isoleuxin, valin, prolin, phenylalanin, tryptophan, va methionin; axit
amin trung tinh phan cyc bao gdm glyxin, serin, threonin, xystein, tyrosin, asparagin,
va glutamin; céc axit amin tich dién duong (c6 tinh bazo) bao gbm arginin, lysin, va
histidin; va c4c axit amin tich dién 4m (c6 tinh axit) bao gdm axit aspartic va axit

glutamic.

"Su xen doan" hodc "khuyét doan" thuong 1a trong pham vi khoang 1, 2 hoéc 3
axit amin. Bién thé duogc chép nhén c6 thé dwgc xac dinh theo thi nghiém béng cach
cai xen hogic 1am khuyét doan mét cach c6 hé thdng céc axit amin trong protein bing
cach stt dung k§ thuat ADN t4i t5 hop va phan tich hoat tinh ctia cac bién thé t4i t5 hop
thu dugc. Diéu nay khong doi hoi ngudi c6 hiéu biét trung binh trong linh vuc phai

thuc hién cac thi nghi€ém qua mtc thong thudng.

"Trinh ty tuong tu" co6 thé thay thé cho hoic theo cach khac dugc dinh nghia
nhu 13 trinh tu axit amin twong tu véi céc trinh ty axit amin dugc boc 10 ¢ trén va bao
gdm phén c6 tinh bao toan cao clia mién Mac-1 (SEQ ID NO: 5) hodc trinh ty axit
amin ma tuong ddng it nhit 95% véi trinh ty ndy. Cac tac gia sang ché da bat ngd phat
hién ra r&ng mién nay chu yéu chiu trach nhiém cho hoat tinh sinh mién dich khéng
mong mudn cta cc protein IdeSsuis va, ban thin mién ndy, 13 d4 dé tao ra tac dung
bao v& mién dich cho ddng vét dugc ching nglra. Ton tai céc typ huyét thanh khéac
nhau cua S. suis, mdt phén ¢6 su bién d6i 16n vé trinh tu axit amin cta ching, vi vdy
din dn muc twong ddng giam xubng khoang 60%. Tuy nhién, mién Mac-1 c6 tinh
b4o toan cao chi thé hién su bién dbi nhé v& trinh tu axit amin giita cac typ huyét thanh

khac nhau, ching han 97,9% giita c4c ching ¢6 typ huyét thanh 2 va 7.

Vi vdy, c6 thé chip nhén ring axit amin theo sdng ché (va céc axit nucleic ma
héa chung) c6 mirc bién d6i & bén ngoai mién Mac-1 16n hon so v6i bén trong mién
nay.

Thuit ngit "doan" co thé dugc dinh nghia theo cich twong ty (xem & trén).
Thuét nglt nay mod ta trinh ty axit amin ngin hon so véi trinh ty twong ty (it hon
khoang 400 axit amin). Thuit ngit nay chira hodc gdm c6 phan c6 tinh bao toan cao
ctia mién Mac-1 (SEQ ID NO: 5) hofic trinh tyr axit amin ma tuong ddng it nhat 95%
v6i trinh tu nay. Tuy y, doan cé thé dugc dinh nghia 13 c6 hoat tinh IgM proteaza, mac
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du day khong phai 13 yéu cu thiét yéu. Céc doan nay cé thé duoc st dung lam thanh

phin hoat tinh doc nhit trong vacxin theo séng ché.

Vi vy, theo mdt phuong 4n dugc uu tién, ché phAm vacxin theo sang ché bao
gdm, v& co ban gdm c6 hodc gdm c6 protein bao gbm hoidc gbdm c6 trinh ty axit amin
SEQ ID NO: 5 hogc trinh ty axit amin c¢6 murc tuong ddng it nhét 95% véi trinh tur ndy.
Theo m6t phuong 4n dugc wu tién hon nita, protein (hodc vecto ma héa protein nay) la

thanh phdn hoat tinh hozc thanh phan sinh mién dich duy nhat.

Thuat ngit "bao gdbm" nhur duge sir dung trong ban md ta ndy trong ngir canh
ctia ché phém vacxin cé nghia 1a cac hop phén hoat tinh hodc sinh mién dich khéc c6
thd c6 mit. "Gdm c6" c6 nghia 1a khong cé mit cac hop phan khac va "v& co ban gdm
8" c6 nghia 14 c6 thé c6 mit cac hop phan cu thé khéc, cu thé 14 cac hop phan khéng
anh huéng thiét yéu dén cac dac tinh co ban cla vacxin (nghia 14 cc thanh phan

khong c6 hoat tinh hodc khong sinh mién dich).

Theo mot phuong 4n duge wu tién, sang ché d xuét ché phim vacxin vé co ban
gdm c6 protein rIdeSsuis c6 mirc twong ddng it nhit 60%, 70%, 85% hodc 95% véi
trinh ty axit amin cua protein IdeSsuis ¢c6 SEQ ID NO: 1 va/hodc bao gbm hoic gdm
¢ trinh tu axit amin SEQ ID NO: 5 hoéc trinh tu axit amin c6 mirc twong déng it nhét
95% vdi trinh tu nay.

Nhitng dinh nghia néu trén ciing c6 thé dugc 4p dung c6 kém theo nhing thay
dbi cén thit cho c4c trinh tu axit nucleic theo séng ché ma héa nhiing protein ndy. Céc
dinh nghia tuong ddng 1a nhu nhau, chidu dai doan s& nhé hon khoang 1.200 axit
nucleic.

Tét hon nita 1a ché phim vacxin theo sang ché trong d6 doan gbm s6 lugng hitu
hiéu polypeptit d3 néu & (a) hodc (b) 1a mot phin ctia protein dung hop véi it nhét mot

protein khéc.

Tét hon 14 ché phdm vacxin theo séng ché, trong d6 polynucleotit & (c) bao gbm

trinh ty ma hda protein dugc dinh nghia nhu 1a IdeSsuis, cu thé 1a
(a.a) trinh ty axit amin SEQ ID NO: 1;

(a.b) doan hoic trinh tu twong ty cta trinh ty axit amin SEQ ID NO: 1;
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hoac
(a.c) doan cua trinh ty (a.a) hodc (a.b) cé hoat tinh IgM proteaza.

Dic biét tdt néu ché phdm vacxin theo sing ché dugc dic trung & chd

polynucleotit bao gdbm

(c.a) trinh tu SEQ ID NO: 3 hoc trinh tu b trg clia né;

(c.b) doan cua trinh tu (c.a) hodc

(c.c) doan cia trinh tu (c.a) ma hoa protein c6 hoat tinh IgM proteaza.

Puoc uu tién hon nita 1a ché phim vacxin theo sang ché, trong d6 polynucleotit

& (d) bao gdm trinh tw ma héa protein duge dinh nghia nhu 14 rIdeSsuis, cu thé 1a
(b.a) trinh ty axit amin SEQ ID NO: 2;
(b.b) doan hodc trinh tu tuong tu cta trinh ti axit amin SEQ ID NO: 2;

(b.c) trinh ty axit amin khuyét thiéu cac axit amin tir vi tri 1 dén 34 cta trinh tu axit
amin SEQ ID NO: 1;

(b.d) trinh ty axit amin c6 mirc tuwong ddng it nhit 60%, t8t hon 13 mirc tuong dong
70% va tét nhét 12 mtc twong dong 85% véi trinh tu axit amin clia protein IdeSsuis c6

trinh ty SEQ ID NO: 1; hoac
(b.e) doan ctia (b.a) hozc (b.b) hodc (b.c) hodc (b.d) c6 hoat tinh IgM proteaza, va’hodc

(b.f) doan cua (b.a) hodc (b.b) hodc (b.c) hodc (b.d) bao gbm hodc gbm ¢ trinh tur axit
amin SEQ ID NO: 5 hogc trinh ty axit amin ¢ mac tuong ddng it nhét 95% véi trinh

tu nay.

Dic biét t6t néu ché phim vacxin theo sing ché dugc dic trung & chd

polynucleotit bao gdm

(d.a) trinh ty SEQ ID NO: 4, 8 hogc 9 ho#c trinh tu bd trg ctia nd;
(d.b) doan cia trinh tir (d.a) hodc

(d.c) doan cua trinh ty (d.a) mé hoa protein c6 hoat tinh IgM proteaza.

Tét hon 14 ché phim vacxin theo sang ché, trong d6 polynucleotit 12 ADN b

trg, ADN hoic ARN bd tro, ARN. Thudt ngit "trinh tw axit nucleic" dimg dé chi
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polyme khic loai ctia cac nucleotit hodc trinh ty ciia cac nucleotit nay. Thudt ngit "axit
nucleic" va "polynucleotit" trong ban md ta ndy dugc st dung thay cho nhau dung dé

chi polyme khéc loai ctia cac nucleotit.

Con tbt hon néu ché phidm vacxin theo sing ché con duoc dic trung boi
polynucleotit dugc hop nhét vao mét vecto, trong d6 polynucleotit nay duoc lién két
¢6 didu khién véi ving didu hoa bidu hién clia vecto.

Vecto biéu hién nay t5t hon 1a bao gém mot hoac nhiéu trinh tu diéu hoa. Thuat
ngit "vecto biéu hién" thuong ding dé chi plasmit hodc thé thuc khudn hoic virut hodc
vecto, ding d& biéu hién polypeptit tir trinh ty ADN (ARN). Vecto biéu hién c6 thé
bao gdm don vi phién ma bao gdm tap hop gbm (1) yéu t6 hoic cac yéu t6 di truyén c6
vai trd diéu hoa su bidu hién gen, vi dy, yéu t§ khoi dAu hodc yéu t6 tang cuong, (2)
trinh tu cAu tric hodc mai héa duge phién ma thanh ARN thong tin va duge dich mé
thanh protein, va (3) c4c trinh ty khoi dAu va két thic phién ma thich hop. Cac don vi
cAu tric duge du dinh dé sir dung trong hé bidu hién ndm men hozc hé biéu hién sinh
vit ¢6 nhan dién hinh, t6t hon 13 bao gdm trinh ty dan cho phép té bao chu tiét protein
da duoc dich m3 ra bén ngoai té bao. Theo cach khac, & noi ma protein tai tb hop dugce
bidu hién khong cling véi trinh tu din hoc trinh tw van chuyén, protein nay c6 thé bao
gdm gbc methionin & dAu tan cung N. Géc nay c6 thé dwgc hoic khong duge tach ra

sau d6 ti protein tai to hgp dugc biéu hién nay dé tao ra sin pham cudi.

Ciing t5t hon néu ché phém vacxin theo sang ché duoc tao ra & dang cé thé sur
dung sinh ly va thich hgp d8 tiém trong co, trong tinh mach, dudi da hodc tiém qua da
hodc ding qua dudng niém mac. Pang luu y 13 viéc dung trong tinh mach it dugc uu
tién.

Theo mot khia canh khéc, sang ché dé cap dén doan cua ldeSsuis c6 trinh tu
axit amin SEQ ID NO: 5, hodc trinh tu axit amin c¢6 mirc tuong ddng it nhit 95% véi
trinh tw ndy. SEQ ID NO: 5 twong tmg v6i phin c6 tinh bao toan cao clia mién Mac-1.
Mic dit mién ndy c6 hoat tinh IgM proteaza, hidu lyc sinh mién dich khong nhat thiét
phai c6 lién quan dén hoat tinh nay. Vi du, céc trinh ty twong tw ciia SEQ ID NO: 5
trong d6 trung tdm hoat dong ctia proteaza bi bét hoat bang quy trinh sinh dot bién gbc
Cys ciing thudc pham vi cua sang ché. Ciing trong trudng hop nay, trinh tu twong tu sé
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hitu dung lam vacxin dé gay ra dap tmg mién dich.

Ngoai ra, diéu ndy chi ra rdng c4c trinh tu axit amin c¢6 thé hitu hiu dé lam

vacxin chdng lai sy nhidm S. suis néu chiing duy tri muc twong ddng it nhit 12 95% véi

SEQ ID NO: 5. Céc trinh tu axit amin nay bao gém su thé, su xen doan hoic khuyét

doan ctia cac axit amin don 1é. Di€u nay chi ra rang cdc mién Mac-1 xuat hién trong tu

nhién, mic du c6 mdt sd bién d6i, khong khac biét nhau nhiéu hon 5%, hodc néi theo

cach khac, c¢6 cung do d(‘A)ng nhéit 95% hodc 16n hon trong mién nay. Cac trinh ty

Streptococcus suis duge néu lam vi dy thu duoc tir ching duoc phén 1ap ¢ cac vung

dia 1y khéc nhau (America, Asia, Chau Au) va ¢6 ngudn gbc tir cac sinh vat chii khac

nhau (ngudi, lon). Céc ching nay thudc céc typ huyét thanh khac nhau (1 dén 4, 7 dén

9, 14 va 16 hoiic khong x4c dinh duogc typ huyét thanh). Didu nay dugc tom tat trong

bang 1 kém theo:

M3 nhin dang | Muc tuong | (Céc) chung | BPuoc Ngudn gbc | Typ huyét
protein dong  véi phdn lap | dialy thanh
SEQ ID tir cac loai
NO: 5
WP_011922092 | 100 % 05ZYH33 | Nguoi Trung qudc |2
P1/7 Lon Chau Au 2
S15W Lon Anh 9
S12W Lon Anh 14
WP_044670034 | 100 % E10N Lon Viét Nam 2
E30Y Nguoi Viét Nam 2
WP 012775646 | 100 % JS14 Lon Trung quc | 14
WP 044671938 | 99 % LS0C Lon Anh 1
WP_002935529 | 98 % 89-1591 Lon Ca-na-da 2
D9 Lon Trung quéc |7
LL-S Lon Anh 3
WP 015647040 | 98 % TL13 Lon Trung quc | 16
WP_023370787 | 97 % T15 Lon Ha Lan 2
S97A Lon Anh 4
S16Z Lon Anh 8
WP_044678723 | 96 % LS1B Lon Anh Khong xéac
dinh duoc
typ huyét
thanh

Théng tin vé trinh ty cua mién Mac-1 cia cac protein WP_044671938,
WP_002935529, WP_015647040, WP_023370787 va WP_044678723 dugc bdc 10
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trong SEQ ID NO: 10 dén SEQ ID NO: 14. Do mirc tuong ddng clia ching déi véi
SEQ ID NO: 5 cao hon 95%, chung khong thudc dinh nghia ctia doan hodc trinh tu
tuong ddng theo sang ché.

Mt khia canh khac nita 13 protein rIdeSsuis bao gdm trinh tu axit amin SEQ ID
NO: 6 hoic 7, hoic trinh tw axit amin c6 muc twong ddng it nhit 1a 60%, tét hon 13
70%, 85% hodc 95% véi trinh tu axit amin ctia protein IdeSsuis c6 SEQ ID NO: 6

hoic 7.
Mbt dbi twong khac cia sang ché 14 té bao chii duge chuyén nhiém vecto nay.

Mot dbi twong khéc nita cta sang ché 13 phuong phép san xuéit protein dugc
dinh nghia nhu 13 rIdeSsuis dung 1am khang nguyén tham dy trong vecto hodc mot
sinh vat khac, mot cach tuong Ung, té bao chu duge chuyén nhiém trong didu kién

thich hop dé bidu hién protein tai t6 hop da néu.

Mdt khia canh khéc cta sang ché 1a khang thé nhan biét protein IdeSsuis hoic
rIdeSsuis, trinh tu twong ty hodc doan nhu dugc dinh nghia & trén.

Khang thé t&t hon 13 dugc chon tir nhém, gbm c6 khang thé da dong, khang thé
don dong, khang thé dugc 1am gidng nhu ctia ngudi, khéng th8 kham va khang thé
tbng hop.

Thuét ngit “khang thé”, dugc st dung trong ban mé ta ndy d8 chi khang thé
nguyén ven cling nhu doan khang th8, c6 kha ning gén két chon loc nhit dinh véi mot
epitop. Cac doan nhu vay bao gdm, nhung khong chi gi6i han &, cac doan khéng thé
Fab, F(ab‘), va Fv. Thudt nglt “epitop” c6 nghia la yéu t6 quyét dinh khéang nguyén
ciia mdt khang nguyén, ma paratop ctia khang thé c6 thé gén két véi né. Cac yéu td
quyét dinh epitop thudng gbm c6 cac nhém hoéa hoc hoat héa bé mit cta phén tir
(ching han céc gdc axit amin hoic cac gbc dudng) va thudng c6 chu tric ba chidu
cling nhu cac dic tinh vat ly dédc trung.

Céc khang thé theo sang ché c6 thé dugc san xuét theo quy trinh bét ky da biét.
Vi du protein IdeSsuis hodc rIdeSsuis hoan toan tinh khiét theo sang ché hoic
doan/trinh ty tuong tu clia nd co thé duoc san xuit va duge st dung lam chét sinh

mibn dich, 48 gdy mién dich cho dong vét va d& sinh ra cc khang thé ddc hiéu.
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Viéc san xuit khang thé da dong thudng da dugce biét r8. Céc quy trinh cy thé
¢ thé duogc tim théy chéng han trong tai liéu: Green et al, Production of Polyclonal
Antisera, trong Immunochemical Protocols (Manson, editor), trang 1 - 5 (Humana
Press 1992) va Coligan et al, Production of Polyclonal Antisera in Rabbits, Rats, Mice
and Hamsters, trong Current Protocols In Immunology, phan 2.4.1 (1992). Ngoai ra,
ngudi ¢6 hiéu biét trung binh da biét 16 mot sé cong nghé lién quan dén viéc tinh ché
va cb dic khang thé da dong, cling nhu khang thé don dong (Coligan et al, Unit 9,

Current Protocols in Immunology, Wiley Interscience, 1994).

Viéc san xuét khang thé don dong cling thuong da dugc biét 1. Céc vi du bao
gbm phuong phép té bao lai (Kohler and Milstein, 1975, Nature, 256:495-497, Coligan
et al., section 2.5.1 - 2.6.7; and Harlow et al., Antibodies: A Laboratory Manual, page
726 (Cold Spring Harbor Pub. 1988).), k¥ thudt trioma, k¥ thuét lai té bao B & ngudi
(Kozbor et al., 1983, Immunology Today 4:72), va k¥ thuét lai EBV dé tao ra khang
thé don dong & ngudi (Cole, et al.,, 1985, in Monoclonal Antibodies and Cancer

Therapy, Alan R. Liss, Inc., pp. 77-96).

Tém lai, khéng thé don dong c6 thé thu dugc bang cach tiém mot hon hop chira
protein theo séng ché vao chut nhit. Viée san sinh khang thé & chugt nhat dugc kiém
tra thong qua khao sat huyét thanh. Trong trudng hop chudn d6 khéng thé thich déng,
chudt nhét duge giét va 14 lach duoc 14y ra dé phan 1ap té bao B. Té bao B dugc dung
hop véi t& bao u tiy dé tao ra té bao lai. Céc t& bao lai nay duoc tao dong va céc dong
duoc phan tich. Cac dong duong tinh chira khang thé don dong khéng protein nay
dugce chon va céc khang thé duge phan lap tir mdi trudng nudi cdy té bao lai. Cé nhiéu
k¢ thuat da bidt r d& phan 14p va tinh ché khéng thé don dong. Cac k¥ thudt nhu véy
bao gdm sic ky 4i luc véi protein A sepharoza, sic ky loai trir theo kich thude va séc
ky trao dbi ion. Ciing xem tai liéu: Coligan et al,, phin 2.7.1 — 2.7.12 va phén
“Immunglobulin G (IgG)” trong Methods In Molecular Biology, tap 10, trang 79 — 104
(Humana Press 1992).

Tét hon 13, séng ché @ xuét khang thé chu6t dic hiéu IdeSsuis hodc rIdeSsuis

dugc lam giong nhu ctia nguoi.

Céac khang thé néu trén c6 thé tao thanh mot phin cia ché phim diing ngoai
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dudng tidu hoa dé didu tri nhdm muc dich tri liéu cho cc ddi tuong bi bénh la ngudi
ho#c dong vat (lgn) bi nhiém S. suis. Tuy nhién, né ciing c6 thé dugc st dung nhim

muc dich du phong.

Ciing theo mt khia canh khéc, sang ché d& cap dén viéc sit dung protein nhu da

boc 16 trén day d€ san xuat cac khang the da néu & trén.

Mot dbi tuong khac clia sang ché 1a viéc st dung vacxin hoic ché phém dung
ngodi dudng tidu héa theo sang ché dé thuc hién didu tri dy phong hodc dw phong
bung phat hodc didu tri tri liéu sy nhiém Streptococcus suis & lgn. Ciing duge dy tinh &
day la viéc st dung vacxin hodc ché phim ding ngoai dudng ti€u héa theo sang ché
didu tri du phong hodc du phong bing phét hodc diéu tri tri liéu sy nhiém S. suis &
nguoi bénh.

Viéc st dung ché phérn vacxin theo séng ché, trong d6 viéc diu tri nay gay ra
dap tmg mién dich & lon, trong d6 d4p ung mién dich nay 13 sy hoat hoa dap tng té
bao va thé dich khang lai protein IdeSsuis dugc san sinh béi Streptococcus suis duge
dac biét uu tién.

Viée didu tri (ching ngira) bao gdm it nhit mét hodc hai lan gay mién dich.

Tbng lidu lugng dugce ding trén lon/ngudi 1a khoang 0,05 -2,0 mg protein.

Viéc bao ché ché phim vacxin theo séng ché 13 da biét trong linh vuc, va duge
mo ta trong sb tay huéng din ma ngudi c6 hidu biét trung binh trong linh vyc nay da
biét r8. D& san xuit ché phdm vacxin theo sang ché, cac chit mang, chit pha lodng
ho#c ta dugc dugce dung co thé dugc str dung bao gém, nhung khong chi gi6i han &,
cac chét sau: cac ta dwoc mudi khoéng (chéng han, trén co s& nhdm, canxi, sit,
ziricon), t4 dugc tensoactive (chrfmg han, Quil A, QS-21, cac saponin khéc), cic ta
dugc ¢6 ngudn gbe vi khudn (ching han, N-axetyl muramyl-L-alanyl-D-isoglutamin
(MDP), lipopolysaccarit (LPS), monophosphoryl lipit A, trehaloza dimycolat (TDM),
DNA, CpGs, cac ddc t§ vi khuén), cac chit nhii héa ding lam ta dugc (chéng han,
FIA, Montanide, Adjuvant 65, Lipovant), t4 duoc liposom, td dugc polyme va chét
mang, Xytokin (chéng han, yéu t6 kich thich phat trién dai thuc bao bach ciu hat), ta
dugc carbohydrat, h¢ van chuyén khéng nguyén sdng (ching han, vi khun, virut).

Ngoai ra, cac chat mang ciing c6 thé bao gom céc dang bao ché kh6 nhu cac mieng
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dép duoc 1am tir titan hodc polyme. K§ thuat d& bao ché va sir dung vacxin theo séng
ché ciing c¢6 thd duoc tim thiy trong tai liéu “Remington, The Science and Practice of

Pharmacy", xuét ban 14n thi 22,

Vi vdy, sang ché dé cap dén ché phdm vacxin bao gém protein c6 tén goi
IdeSsuis hoic rIdeSsuis hodc doan ciia mdt trong hai protein nay; hodc polynucleotit
biéu hién protein IdeSsuis hodc rIdeSsuis hodc doan clia mot trong hai protein ndy ma

duoc hop nhét vio vecto bidu hién, trong d6 protein tai td hop 13 duge wu tién.
T4c gia sang ché d phét hién ra nhitng vén @& sau:

(a) su tao ra cac khang thé opsonin héa 1a yéu t& quyét dinh ddi v6i hidu luc phong

ngira ciia vac xin chira vi khudn S. suis v6 hoat nhung khong chira chit b6 trg.
(b) IdeSsuis thiic dy sy sbng sot ctia S. suis trong mau cta lon d4 duge ching ngira.

Ngoai ra, cac ta gid sang ché @3 chi ra ring viéc chiing nglra lon bing cach sir
dung protein rldeSsuis mdt minh & dang khang nguyén duy nhét tao ra sy bao vé cho
lon bi nhiém S. suis. Viéc ching nglra bing rldeSsuis theo sang ché ngin ngira sy phén
cit IgMs boi enzym IdeSsuis IgM proteaza cia S. suis bing cach gay ra cic khang thé

trung hoa.

Theo sang ché, viéc chiing ngira lon bing protein tai t6 hop rldeSsuis hodc doan
ctia n6 din dén d6 chudn cua khang thé IgG dic hiéu IdeSsuis 1a cao véi hoat tinh
trung hoa trai voi lon tai binh phuc hodc lon duge géy mién dich béng vacxin chira S.
suis bat hoat nhung khéng chua chét b trg. Ngoai ra, theo vi du 1, d3 chi ra r@'mg
rIdeSsuis tao ra kha ning min dich chéng lai sy nhiém S. suis cao hon céc vacxin dd

biét chtra vi khudn bit hoat nhung khéng chira chét bd trg.

Ngoai ra, cac tic gia sang ché d3 chi ra ring, viéc chiing ngtra lon bang protein
tai tb hop rIdeSsuis hodc céc trinh tu twong tu hodc doan cia no6 lam gidm kha ndng
sbng s6t clia S. suis trong mau.

Mot khia canh quan trong ctia sang ché — nhu d4 néu & trén — tip trung vao phat
hién dédng ngac nhién ring protein, axit nucleic va céc trinh ty twong tu va cac doan
nhu dugce xac dinh trén day co thé duoc sir dung 1am tac nhén sinh mién dich duy nhét

d8 tao ra tac dung bao vé chéng lai sy nhiém S. suis. Khong cin dén cac thanh phan
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hoat tinh khéc nhu céc vacxin bét hoat dugc sit dung trudce day ching han. Diéu nay
duoc chitng minh boi cac bang chimg thi nghiém dugc néu trong vi du 2. DA chi ra
rﬁng cac vacxin theo sang ché c6 hiéu lyc duoc ting cudng rd rét so voi cac gia
dwoc/vacxin déi chitng, xem dit lidu thir nghiém diét khuan cta céc thir nghiém 1 va 2
cta vi du 2 (Fig. 3 va 4). Két luan c6 thé rit ra dugc tir céc két qua thir nghiém 14 nhu

sau:

. rIdeSsuis (SEQ ID NO: 2) tao ra tic dung bado vé mién dich & tAt ca cac typ
huyét thanh khéc nhau cta S. suis,

. Protein it nhAt chira mién Mac-1 ¢4 tinh bao toan cao (SEQ ID NO: 5) 1a du dé

tao ra tac dung bao v€ mién dich,

. Céc protein IdeSsuis thudc cac typ huyét thanh khac, it nhit chita mién Mac-1
c6 tinh bao toan cao (SEQ ID NO: 5) cling gy ra tac dung bao v, ngay ca khi trinh ty
chung cia chiing nim ngoai mién nay khéc véi trinh ty chung cta cac ching thude typ

huyét thanh 2 (ngay ca khi mot sb doan trinh tir hoan toan véng mat).

Theo sang ché, protein IdeSsuis hodc rIdeSsuis hodc cic trinh ty tuong tu/cac
doan cta né ciing c6 thé dugce sir dung trong cac protein dung hgp. Cac protein dung
hop dugc tao ra béng cach két hop hai hodc nhiéu gen ma ban dau duoc m3 hoa cho
cc protein riéng biét. Viéc dich ma cta gen dung hop nay tao ra mot hodc nhiéu
polypeptit v6i cac chiic ning, mdi chirc nang dugc b4t ngudn tir cac protein ban dau.
Trong tinh trang k¥ thuét ndy, protein dung hop thudng dugc sir dung dé don gian héa
cac ung dung cu thé, nhu phat hién, hop nhit hodc van chuyén cta protein quan tm.
Mbt thanh phin d& phat hién boi kinh hién vi huynh quang 1a protein phat huynh
quang mau xanh 14 cdy (green fluorescent protein - GFP) dugc dung hop véi protein

quan tam.

Céc protein khéc co thé dugc dung hop véi IdeSsuis dé cai tién kha ning phan
phéi va tinh sinh mién dich ctia khing nguyén 1a doan FC globulin mién dich, chu trac
duéi phan tir khong doc ctia doc t8 gy bénh ta CTA, cde ddc td khong bén nhiét da
duoc gly dot bién, protein v bao tir Bacillus subtilis hogc flagelin vi khuén. Ngoai ra,
protein dung hgp véi protein cua virut hodc thé thuc khuin (chéng han virut Ankara

giy bénh ddu mua & siuc vat da dugc cai bién (modified vaccinia virus Ankara -
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MVA), virut viém gan B, thé thyc khudn Lambda hodc thé thuc khudn dang soi nhu
£d, M13 hoic fT) c6 thé duoc st dung dé bidu hién IdeSsuis trén bé mit cua hat virut

hoic hat tuong tu virut.

Mot kha ning nita @& phat hién protein dung hop 1a st dung cai goi 13 nhan
protein ma thuong duge st dung trong qud trinh san xuét protein dung hop tuong ung
d8 tinh ché va phat hién ching béng cach thyc hién sic ky ai luc, thAm Western, hoa
mién dich md hogc kinh hién vi huynh quang. C4c nhan protein thudng 1a céc trinh tu
axit amin ngén, ching han Tag HIS, Tag myc, Tag HA, Tag Step, Tag GST, Tag

protein gén két maltoza hodc Tag Thioredoxin.

Phuong phép san xuét protein tai td hop nhu rIdeSsuis, cac doan hodc trinh tu
tuong ty cua no, theo sang ché 13 da biét dbi véi ngudi c6 hiéu biét trung binh trong
linh vuc va ciing dugc md ta trong céc sd tay huéng din ma ngudi c6 hiéu biét trung
binh trong linh vuc k¥ thuét nay biét r5. Thong thudng, t& bao chi duge st dung aé
dugc chuyén nhiém véi vecto md hoéa protein quan tdm d8 tao ra protein tai t6 hop.
Théng thudng, cac t& bao chi d6 c6 thé 13 vi khuin (ching han céc chung E.col,
Bacillus hoic Lactococcus), ngudi (ching han 293-T, HEK-293), dong t€ bao chuét

nhét, dong té bao cdn trung, t€ bao nam men hozc cic hé thong trén co s¢ thuc vat.

D& chuyén nhiém té bao chi, vecto bidu hién nhu plasmit (ching han pET,
pQE), virut va thé thuc khuin (ching han baculovirus, thé thuc khudn Lambda hoic
thé thuc khudn dang soi) c6 thé dugc st dung.

7
9

Vacxin hodc ché phdm ding ngoai dudng tiéu héa dién hinh dugc bao che &

dang ché phdm tiém dugc, dudi dang dung dich hoac hdn dich 16ng.

Déi tugng theo sang ché ciing 1 vacxin hozc ché phidm ding ngoai dudng tiéu

héa dé ding dudi da, trong tinh mach, trong co, ding cho da hodc dung cho niém mac.

Cac vacxin theo sang ché dugc st dung dé thuc hién diéu tri phong nglra hodc
du phong bung phat hodc tri li¢u sy nhiém Streptococcus suis & lon hodc ngudi. Vige
didu tri bao gdm it nhAt modt, 16t hon 12 hai l4n gdy mién dich. Mac di mot lan gy
midn dich duy nhét 1a duoc wu tién trén thyc tién, viéc gdy mién dich tiéu chufn
thudng bao gdm phéc dd tang cudong mdi, nghia 1a 2 1an ching ngira khéc biét. Viéc

ching ngira ting cudng thudng duoc thuc hién trong khung thoi gian tir 1 dén 3, t6t
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hon 13 khoang 2 tuén sau khi chiing mdéi. Li€u luong cua mdi 1an ching nglra c6 thé 1a
gidng nhau hozic khac nhau, mic du tot hon 1 lieu lugng vacxin & céc lan chung ngira

1a gibng nhau.

Liéu lugng téng can phai str dung cho d6i tugng bi bénh 1a dong vat hodc ngudi
14 khoang 0,05 - 2,0 mg IdeSsuis hodc protein rldeSsuis, chét tuong tu hoic doan trinh
tw nhu duge x4c dinh trén ddy. Lidu duge wu tién bao gdm 0,1-1,0, tdt hon 14 khoang
0,5 mg. Liéu nay dugc dung trong mot lidu néu mot 1an ching ngira 13 do. Néu ap
dung nhidu hon mdt 1an ching ngira, lidu lugng tbng duoc chia thinh mot s6 liéu nho
bing nhau, ching han, néu hai 14n chung ngira dugc st dung, cac liéu riéng 1& clia mdi

14n chiing ngira 13 khoang 0,025-1,0 mg protein.
Vi du thue hién sing ché

Céc vi du sau ddy s& giai thich sang ché. Céc vi du nay s& chi dugc hiéu nhu la
phuong 4n wu tién clia sang che. Khong dy dinh gidi han sang che & pham vi cla cac

vi du dugc dua ra.
Vidul

Vi du sau ddy dua ra dit liéu thi nghiém sau khi thuc hién thi nghiém chung

nglra v6i lidu thir thach & lon nhiém S. suis.

Thiét 14p thi nghiém thir thach chimg ngira & lon d6i véi cac typ huyét thanh S.
suis khac nhau (Typ huyét thanh 2 va 9) va cac dudng gly nhiém khic nhau (trong

tinh mach va trong milii).

Tém lai, nhu duoc chi ra trén Fig. 1, lon & 5 tudn tudi duoc ching mdi béng
vacxin rldeSsuis. O 7 tudn tudi, lon duoc ching ting cudng bang rIdeSsuis va & mot
nhém con dugce chiing mbi béng vacxin v6 hoat khong chtra chét bd trg bang cach tiém
trong co (dugc néu trong bang trén Fig. 1). M6t nhém gém lon chi dugc ching moi
béng vacxin v6 hoat khong chira chét bd trg & 7 tudn tudi va nhém cudi ciing gdm céc
dong vat dugc ching ngira hai 14n bing gia dugc chira dung dich dém va ta duge. Lon
duoc thir thach hai tudn sau khi gdy mién dich lan tht hai qua miii. Cic ddng vat cling
dugc giam sat tam gio mot lan. Vi ly do bao vé st khoe cho dong vat, cac dong vat
duoc giét trong trudng hop khi lon bi s6t cao két hop v6i vo cam va chan 4n cling nhu

trong truong hop c6 cac dAu hiéu 14m sang cua ching viém da khép clp tinh hoic
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viém mang néo tram trong.
Tt ca céc lon sbng sot duge giét & 14 ngay sau khi gdy nhiém.

Thi nghiém da bot 16 ri“mg viéc gdy mién dich lon béng cach str dung protein tai
t5 hop rIdeSsuis mdt minh 1a dit d& bao vé lon khoi sy 14y nhiém S. suis typ huyét
thanh 2 (Fig. 2).

Vidu?2

Trong thi nghiém nay, thir nghiém diét khuén d3 duoc str dung dé danh gia hiéu
luc cua vacxin da néu. Thir nghi¢m nay bao gdm budc xac dinh kha ning sdng sét clia
vi khudn S, suis thudc mot typ huyét thanh nhit dinh sau khi dua ching vao méu cia
dong vat thir nghiém. Néu céc khang thé bao vé chéng lai mdt typ huyét thanh nhét
dinh ma ¢6 mit trong méu ctia dong v4t thir nghiém nay, vi khuén ndy s& bi giét mét
cach hitu hiéu trong khoang thoi gian 0 1a 2 gié. Mic d6 bao vé dugc dinh 13 1a "hé s6
song s6t" (survival factor - SF) va 1a ty 1& gitta s6 khuén lac sau 120 phit va s khudn
lac ngay sau khi dua vi khuén vao mau ctia dong vt thir nghiém. Hé s6 sbng sét thip
¢6 nghia 1a vige ti€u diét vi khuén trong mau dat hiéu qua cao va vi vdy, viéc bao vé

dong vat thir nghiém 1a c6 hié¢u qua.

Su bidu hién v tinh ché IdeSsuis tai 15 hop (SEQ ID NO: 2), IdeSsuisB2 t4i t
hop (SEQ ID NO: 7) va trinh tw tuong ddng IdeSsuis tai td hop (SEQ ID NO: 6) dugc
thuc hién bing cach nubi cly céc ching thich hgp trong canh trudng LB c6 bb sung
ampicillin. Sy biéu hién protein dugc tao ra béng cach bd sung IPTG. Viée tinh ché
protein ti t& hop bing sic ky 4i luc Ni?*-axit nitrilotriaxetic trong céc diéu kién tu

nhién duoc thuc hién nhu dugc dé xuAt boi nha san xudt (Macherey-Nagel).

Gay mién dich lon: Lon dugc chung mdi va ching ting cudng véi 1,5 ml
vacxin chira 0,25 mg rIdeSsuis hodc 0,25 mg rIdeSsuisB2 hodc 0,5 mg trinh ty twong
ddng rIdeSsuis chira 20 % [vol/vol] Emulsigen lam t4 duoc.

Thir nghiém 1:

Hai hodc bbn con dé cing mot Ira duge phén ngau nhién thanh hai nhém thir
nghiém (n=9/nhém), nhém 1 13 nhém d6i chimg (gia dugc), nhém 2 duoc gy mién
dich véi rldeSsuis (SEQ ID NO: 2). Cac dong vat dugc gly mién dich va thir nghiém
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1. gdy mién dich 2. gdy mién dich

Cai sita l l thir nghiém diét
‘1’ khuan \1/
| ] | o
1 3 5 7 9 11 (tt;‘:;)
nhém | sb lon 1. gay mién | 2. gy mién dich | thir nghiém diét khuan
dich
1 9 Gia  duoc | Gia dugc (PBS|Typ huyét | Typ huyét thanh
(PBS cdng|cong v6i ta|thanh 2 (St. |9 (A3286/94)
véi ta duge) | duge) 10)
2 9 rIdeSsuis rldeSsuis Typ huyét | Typ huyét thanh
(0,25mg/lon) | (0,25mg/lgn) thanh 2 (St. | 9 (A3286/94)
10)

Fig. 3 12 két qua thu dugec.

Nhém dbi chimg (gia dugc) thé hién hé sb sdng sét cao hon nhiéu so véi nhém

duogc ching ngira. rldeSsuis khang nguyén tai td hop (nhém duge ching ngira), chita

trinh ty ddy da cta protein IdeSsuis cta cac ching thude typ huyét thanh 2 (SEQ ID

NO: 2) tao ra céc khang thé c6 higu lyc trong viéc tiéu diét hitu hiéu vi khuan S. suis

thudc chung 2 ciing nhu thudc ching 9.

Thtr nghi¢m 2:

Bén con dé cing mét ltra dugc phan nglu nhién thanh bén nhém thir nghiém

(n=6/nhém, ngoai tir nhém 4 c¢6 n=>5), nhém 1 la nhém dbi chimg (khoéng dugc gly
mién dich), nhém 2 duoc giy mién dich véi trinh tu twong déng rIdeSsuis (SEQ ID

NO: 6), nhém 3 dugc gdy mién dich v6i IdeSsuis bat ngudn tir chung c6 typ huyét
thanh 7 (rIdeSsuisB2; SEQ ID NO: 7), nhém 4 duoc gay mién dich véi SEQ ID NO:

2. Céc dong vat dugc gdy mién dich va thir nghiém theo so dd thir nghiém sau day:
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1. gdy mién dich 2. gay mién dich

Cai stra thir nghiém diét
‘I/ khuén \l,

nhém | | sdlon 1.gaymiéndich | 2.y miéndich | | thr nghién diét
: ’ > 7 ’ khuén (tuén)
1 6 khong gay mién |khong gdy mién|S. suis typ huyét
dich dich thanh 9  chuing

A3286/94
2 6 trinh tw tvong dong | trinh  tw twong | S. suis typ huyét
rldeSsuis déng  rldeSsuis | thanh 9  chung

(0,5mg/lgn) (0,5mg/lon) A3286/94
3 6 rIdeSsuisB2 rIdeSsuisB2 S, suis typ huyét
(0,25mg/lgn) (0,25mg/lon) thanh 9  chung

A3286/94
4 5 rldeSsuis rIdeSsuis S. suis typ huyét
(0,25mg/lon) (0,25mg/lon) thanh 9  ching

A3286/94

Fig. 4 12 két qua thu duoc.

Két qué cho thiy hé sb sbng sét & nhém dbi ching (nhém 1) cao hon dang ké
so v6i & 3 nhom chiing ngtra. Trinh tu tuwong ddng khang nguyén rldeSsuis tai td hop
(nhém 2), chi chira doan dau tan cung N bao gbm mién Mac-1 c6 tinh bao toan cao
(mién IgM-Proteaza), tao ra cac khang thd ma din dén sy tiéu diét vi khuan t&t hon
nhidu so v6i nhém ddi chimg. Két qua ctia nhém 2 ¢ thé duoc so sanh v&i két qua thu
dugc dbi v6i nhém 4. Ciing vdy, khang nguyén rldeSsuis, chira trinh tir axit amin ddy
d0 cia protein IdeSsuis truong thanh ctia chung S. suis typ huyét thanh 2 tao ra khéng
thd 1am gidm dang ké kha ning sbéng sét clia ching S. suis typ huyét thanh 9 trong
méu. Kha ning séng sét cia ching typ huyét thanh 9 thdm chi con bi giam boi céc

khéng thé ma duogc sinh ra boi khang nguyén rldeSsuisB2 (nhom 3).
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rIdeSsuisB2 (SEQ ID NO: 7) chira trinh tuy axit amin diy @i cua protein
IdeSsuis truong thanh cua chung S. suis typ huyét thanh 7 khac & nira d4u tin ciing C
ctia protein ndy do né khong c6 mit trinh ty aa thir 114 so v6i SEQ ID NO: 1. Cac Aa
tir 80 dén 414 ctia SEQ ID NO: 7 (phdn c6 tinh bdo toan cao ctia mién dugc goi la
Mac-1) twong duong véi 97,9% trinh ty ciia SEQ ID NO: 5. Mitc ddng nhét gifta phin
déu tan cung C con lai ciia SEQ ID NO: 7 va 1 1a 96,4 %.

Két luan c6 thé rit ra duoc tir céc két qua thir nghiém 13 nhu sau:
. rIdeSsuis (SEQ ID NO: 2) tao ra tic dung bao vé¢ mién dich & tit ca céc typ
huyét thanh khac nhau ctia S. suis,
. Axit amin it nhit chita mién Mac-1 ¢6 tinh bao toan cao 1a do dé tao ra tac dung
mién dich,

. Protein IdeSsuis ctia céc typ huyét thanh khéc, it nhét chira mién Mac-1 c6 tinh
bao todn cao cling tao ra tdc dung bao v¢, ngay ca khi trinh tu tdng thé ctia ching &
bén ngoai mién nay khac vdi trinh ty tong thé cia céc ching typ huyét thanh 2 (cho dut

12 mot s doan trinh ti hoan toan Véng mat).
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YEU CAUBAO HOQ
1. Ché phim vacxin ding d& diu tri du phong, du phong bing phét dich hogc diéu tri
tri liéu sy nhidm Streptococcus suis & lon va ngudi bao gém luong hitu hiu cua it nhét
mot protein hodc it nhét mot vecto dugc chon tir nhém g(‘A)m:
(a) protein ¢4 trinh ty axit amin SEQ ID NO: 1 hogc doan sinh mién dich cta nd, doan
sinh mién dich nay bao gém trinh tu axit amin SEQ ID NO: 5 hodc trinh ty axit amin
ma tuong ddng it nhit 95% véind va 6 hoat tinh sinh mién dich,
(b) protein c6 trinh ty axit amin SEQ ID NO: 2, 6 hozc 7, hodc doan sinh mién dich
ctia né, doan sinh mién dich ndy bao gém trinh tu axit amin SEQ ID NO: 5 hoéc trinh
tu axit amin ma tuong dff)ng it nhit 95% véi nd va c6 hoat tinh sinh mién dich,
(c) vecto v&i polynucleotit duge cai xen trong d6 ma hoa protein c¢6 trinh ty axit amin

SEQ ID NO: 1, doan sinh mién dich ctia nd, nhu dugce xac dinh theo (a),

(d) vecto véi polynucleotit dugc cai xen trong d6 ma héa protein c6 trinh ty axit amin
SEQ ID NO: 2, 6 hoac 7, doan sinh mién dich ctia n6, nhu duoc xac dinh theo (b), va
it nhAt mot chét mang, chét pha lodng hodc ta dugc dugc dung.

2. Ché phdm vacxin theo diém 1, ddc trung & chd, protein ¢6 trinh ty axit amin SEQ ID
NO: 1 bao gébm doan c6 hoat tinh IgM proteaza.

3. Ché pham vacxin theo diém 1, dic trung & ch@ protein c¢é trinh ty axit amin SEQ ID
NO: 2, 6 hodc 7 bao gém trinh tu axit amin khong cé céac axit amin tir vi tri 1 dén 34
cua trinh tu axit amin SEQ ID NO: 1 hoéc doan cé hoat tinh IgM proteaza.

4. Ché phdm vacxin theo diém bét ky trong s6 cac diém tir 1 dén 3, trong d6 pfotein
hodc vecto 14 thanh phan hoat tinh hogc thanh phin sinh mién dich duy nhét.

5. Ché pham vacxin theo diém bat ky trong sb céc didm tir 1 &n 4, dic trung & ch57
doan cta protein di néu & (a) hodc (b) v6i luong hitu hi€u 1a mot phin cta protein
dung hop v6i it nhit mdt protein khac.

6. Ché phim vacxin theo diém bat ky trong sb cac diém tir 1 dén 5, trong d6 ché phdm

nay chira tong lugng gdm khoang 0,05-2 mg protein.
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7. Ché phdm vacxin theo diém 1, dic trung & chd, polynucleotit dd néu chira trinh ty

SEQ ID NO: 3 hodc trinh tu bd trg ctia né;

mdt doan ctia trinh ti ctia nd, ma héa cho trinh ty axit amin SEQ ID NO: 5 hodc trinh
tw axit amin ma tuong ddng it nhét 95% véi né va ¢6 hoat tinh sinh mién dich, t6t hon

13, doan c¢6 hoat tinh IgM proteaza.

8. Ché phdm vacxin theo diém 1, dic trung & chd, polynucleotit da néu chira trinh ty

SEQ ID NO: 4, 8 hoiic 9 hoic trinh tw b trg clia né;
doan ctia nd hodc

doan ctia n6 ma ma hoa trinh ty axit amin SEQ ID NO: 5 hodc trinh tu axit amin ma
tuong déng it nhit 95% véi né va cb hoat tinh sinh mién dich, tét hon 13, doan c6 hoat

tinh IgM proteaza.

9. Ché phim vacxin theo diém bt ky trong sb cac diém tir 7 dén 8, dic trung & ch57
polynucleotit d& néu 1&a ADN hogc ARN, trong d6 polynucleotit d& néu t6t hon 13 duge
hop nhét vao vecto, trong d6 polynucleotit nay duoc lién két c6 didu khién véi viing
didu hoa biéu hién ctia vecto, va trong d6 vecto nay 1a vecto biéu hién ma 13 vecto

plasmit hodc virut.

10. Ché phim vacxin theo diém bat ky trong sb céc diém néu trén, ddc trung & ch5, ché
phém nay dugc tao ra ¢ dang co thé str dung sinh ly va thich hop dé tiém trong co,

trong tinh mach, dudi da hodc qua da hodc ding qua duong niém mac.

11. Chét twong tu cta protein c6 trinh tw SEQ ID NO: 1 hitu hi¢u trong diéu tri du
phong, du phong bung phat dich hoac diéu tri tri liéu sy nhiém Streptococcus suis,
trong d6 chit tuong tu ndy bao gbm hoic gbm c6 trinh ty axit amin SEQ ID NO: 5,
hozc bao gdbm hoic gbm c6 trinh ty axit amin ma twong ddng it nht 95% véi né va cé

hoat tinh sinh mién dich.

12. Protein ¢6 hoat tinh sinh mién dich hitu hiéu trong diéu tri du phong, du phong
bung phat dich hodc diéu tri tri liéu sy nhiém Streptococcus suis, trong do protein nay
bao gém hoac gém ¢6 trinh tyu axit amin SEQ ID NO: 6 hodc 7, hoic trinh tir axit amin
ma tuong ddng it nhat 60%, tt hon 1a 70% va tét nht 1a 85% véi trinh ty axit amin

cta protein c6 trinh ty axit amin SEQ ID NO: 6 hoac 7, hodc doan sinh mién dich cta
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nd, doan sinh mién dich ndy bao gém trinh tu axit amin SEQ ID NO: 5 hodc trinh tu

axit amin ma twong ddng it nhit 95% vai nd va ¢6 hoat tinh sinh mién dich.
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<110>
<120>
<130>

<150>
<151>

<160> 14
<170>
<210> 1
<211> 1141
<212> PRT
<213>
<400> 1
Met Asn Ile
1

Val Ser Val

Asp Thr Val
35

Lys Asp Glu
50

Ser Asn Ile
65

vVal Ile Ala

Thr Glu Asn

Gln Asn Gln
115

Gln
Ser
20

Val
Val
Glu
Glu
Val
100

Ile

P37819-WO

EP14170637.4
2014-05-30

Glu

Leu

Thr

Ser

Ile

Gly

85

Val

Glu

Arg

Leu

Gly

Ile

Val

70

Glu

Ser

Val
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Phe

Cys

Val

Glu

55

Glu

Val

Arg

Thr

Ser

Ala

Asn

40

Ser

Glu

Ala

Asn

Glu
120

Leu

Ile

25

Glu

Glu

Ile

Val

Asp

105

Thr

Arg

10

Tyr

Ile

Lys

Ala

Glu

90

Thr

Lys
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Lys

Thr

Ile

Asn

Asp

75

Met

Glu

Glu

Ser

Ser

Glu

Glu

60

Asn

Lys

vVal

Ile

Ala

Thr

Glu

45

Ser

Ile

Val

Thr

Leu
125

vVal

Val

30

Ser

Leu

Pro

Asp

Thr

110

Asn

Ché phdm vacxin chéng lai su nhi&m Streptococcus suis

Gly Leu
15

Ala Ala
Gln Val
Asp Gly
Ser Pro

80

Arg Gly
95

Ser Glu

Glan Thr



Ser

Gly

145

Lys

Gly

Asn

Glu

Thr

225

Ile

Lys

val

Asn

Tyxr

305

Ser

Tyr

130

Ile

Tyxr

Tyr

Leu

Gln

210

Val

Asn

Thr

Asp

Leu

290

Asp

Tyr

Gln
Thr
Gly
Tyr
Cys
195
Asn
Asn
Ser
Tyr
Leu
275
Glu

Val

Glu

Thr

Pro

Asp

Asp

180

Phe

Ser

Val

Phe

Tyr

260

Phe

Asp

Phe

Arg

Glu

Pro

Tyr

165

Thr

Ala

Ser

Glu

Gln

245

Gly

Ile

Ser

Lys

Phe
325

Ser

Ala

150

Leu

Asn

Ala

Tyr

Glu

230

Asn

Tyr

Asn

Gln

Glu

310

Gly

Gly

135

Met

Asn

Lys

Val

Val

215

Asn

Gln

Arg

Gly

Leu

295

Lys

Glu

Glu

Glu

Tyxr

Ser

Ser

200

Glu

Tyr

Gln

Thr

Tyr

280

Val

Lys

Asp
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Gln Arg
Gln Ser
Thr Ala

170

Leu Asn
185

Ser Asn
Arg Tyr
Ala Ile
Asn Ser

250
Asn Gly
265
Lys Pro
Pro Asp

Leu Thr

Val Arg
330
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Gln Ile
140

Gly Gly
155

Pro Phe

Ala Ser

Met Val

Leu Lys
220

Thr Asp
235

Arg Val

Phe Val

Lys Ala

Ser Arg
300

Asn Arg
315

Thr Val

Ile

Phe

Glu

Phe

His

205

Glu

Leu

Phe

Ser

Gln

285

Gly

Ile

Leu

Trp

Val

Ala

Ile

190

Trp

Lys

Arg

Asp

Asp

270

Gly

Gly

Phe

Glu

Ala

Lys

Gly

175

Asp

Trp

Lys

Arg

Met

255

Ala

Gly

Phe

Ser

Ser
335

His

Glu

160

Lys

Leu

Leu

Gly

Tyr

240

Phe

Leu

Val

Phe

Gly

320

Lys



Gly

val

vVal

Arg

385

His

Ile

Lys

Leu

Leu

465

Ser

Asn

Gly

Ser

Leu

Thr

Tyxr

370

Met

Met

Arg

Ala

Asp

450

Ile

Ile

Gly

Asn

Asp
530

Leu

Val

355

Ile

Gly

Lys

Leu

Lys

435

Leu

Tyr

Gln

Leu

Ala

515

vVal

Gly

340

Trp

Thr

Ile

Asn

Gly

420

Glu

Ser

Leu

Lys

Asn

500

Leu

Asp

Leu

Gly

Asp

Thr

Asn

405

Gln

Thr

Ile

Glu

Ala

485

Ser

Ala

Ser

Thr

Ala

Ser

Arg

390

Ser

Asp

Ala

Gln

Lys

470

Glu

Leu

Pro

Leu

Tyxr

Glu

Asp

375

Asp

Ala

Leu

Ser

Gly

455

Leu

Ser

Lys

Asp

Ser
535

Arg

Tyr

360

Asp

Ala

Gly

Trp

Gln

440

Gln

Asn

Ser

Ser

Leu

520

Ser
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Thr Leu
345

Asp Asn

Gln Gln

Ser Gly

Ala Leu

410

Glu Glu
425

Thr Leu

Ser Glu

Asn Leu

Glu Met

490

Leu Asp
505

Pro Val

Gln Glu
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Gly

Gln

Glu

Asn

395

Leu

Tyr

Ala

Leu

Tyr

475

Leu

Phe

Gly

Thr

Tyr

Gly

Gln

380

Pro

Asp

Phe

Asp

Pro

460

Asn

Ser

Pro

Asp

Ser
540

Ala

Lys

365

Ile

Arg

Tyr

Asn

Thr

445

Glu

Gln

Gly

Ile

Arg

525

Ser

Thr

350

Ile

Gly

Leu

Val

Pro

430

Lys

Ser

Gly

Ala

Ser

510

Ser

Thr

His

Lys

Leu

Asn

His

415

Leu

Lys

Met

Ile

Leu

495

Glu

Thr

Asn

Ile

Ala

Lys

Asn

400

Thr

Ala

Ala

Arg

Leu

480

Glu

Val

Val

Leu



Glu

545

Leu

Gly

Glu

Ser

Asp

625

Asn

Asn

Asp

Asn

Pro

705

Ala

Ala

Ala

His

Asp

Asn

Glu

610

Glu

Gln

Asp

Ser

vVal

690

His

Thr

Glu

Asp

Phe

Asn

Lys

595

Thr

Val

Ser

Lys

Ile

675

Glu

Gly

Pro

Pro

Thr

Pro

vVal

580

Asp

Asp

Ala

Ser

Glu

660

Pro

Thr

Ser

Leu

Thr
740

Glu

val

565

Phe

Glu

Ser

Gln

Glu

645

Glu

His

Glu

Pro

Glu

725

Ser

Asn

550

Glu

Glu

Phe

Leu

vVal

630

Leu

Asp

Gln

Thr

Thr

710

Lys

Ser

Ala

Ala

Gln

Gly

Val

615

Glu

Leu

Arg

Asn

Val

695

Tyr

Asp

Glu

Gly

Gln

Glu

Ser

600

Val

Glu

Ser

val

Val

680

Val

Ile

Ser

Ser
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Ile Ile

Thr Thr
570

Ala Asp
585

Glu Leu

Ala Vval

Leu Leu

Asp Thr

650

Glu Ala
665

Glu Ile

Thr Pro

Asp Asn

Ile Gln

730

Thr Asn
745
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Ala

555

Ser

Thr

Ser

Glu

Glu

635

Leu

Val

Ser

Ile

Ser

715

Ala

Val

Asp

Ser

Leu

Arg

Glu

620

Ser

Ile

Val

Leu

Asn

700

Val

Gly

Glu

Gly

vVal

Pro

Asn

605

Asp

Glu

Val

Ser

vVal

685

Asp

Thr

Glu

Thr

Thr

Glu

Ile

590

Met

Val

Lys

Glu

Glu

670

Glu

Ala

Glu

Thr

Glu
750

Asn

Ala

575

Ile

Gln

Lys

val

Ser

655

Gln

Pro

Ala

Ser

Glu

735

Thr

Gln

560

Glu

Ile

Thr

Asn

Glu

640

Ala

Pro

Thr

Thr

Val

720

Ile

vVal



Val

Ile

Ser

785

Ser

Ala

Ser

Glu

Leu

865

Cys

Thr

Glu

Asn

Asn
945

Thr

Asp

770

Ile

Thr

Thr

val

Ile

850

Val

Gly

Pro

Pro

Ser

930

Leu

Pro

755

Asn

Gln

Asn

Pro

Ala

835

Ala

Asp

Ser

Leu

Thr

915

Glu

Asp

Val

Ser

Ala

Vval

His

820

Thr

Glu

Asn

Ser

Glu

900

Ser

Ile

Asn

Asn

Val

Gly

Glu

805

Gly

Pro

Pro

Ser

Ala

885

Lys

Ser

His

Pro

Asp

Thr

Glu

790

Thr

Ser

Leu

Thr

Glu

870

Tyr

Asp

Lys

Ala

val
950

Val

Glu

775

Thr

Glu

Pro

Glu

Ser

855

Ile

Ala

Ser

Ser

Asp

935

Tle

Ala

760

Ser

Glu

Thr

Thr

Lys

840

Ser

His

Asp

Ile

Thr

920

Ala

Glu

31621

Thr Pro

Vval Ala

Ile Ala

Val val

810

Tyr Ile
825

Asp Ser
Glu Ser
Ala Ala
Gly Ser

890

Gln Thr
905
Asn Val

Ser Leu

Pro Val

-31-

His

Thr

Glu

795

Thr

Asp

Ile

Thr

Thr

875

Thr

Gly

Glu

Thr

Ala
955

Gly

Pro

780

Pro

Pro

Asn

Gln

Ser

860

Ser

Thr

Asn

Ala

Ala

940

Ile

Ser

765

Leu

Thr

Val

Ser

Ala

845

Val

Ser

Glu

Thr

Ala

925

vVal

Ser

Pro

Glu

Ser

Asn

val

830

Gly

Glu

Val

Ser

Glu

910

Ser

Ser

Leu

Thr

Lys

Ser

Asp

815

Thr

Glu

Ala

Thr

Val

895

Ile

Val

Ser

Ile

Tyr

Asp

Glu

800

Val

Glu

Thr

Glu

Pro

880

Ala

Ala

Asp

val

Gly
960



31621

Ser Lys Arg Asp Thr Asn Ala Glu Val Glu Val Ser Ser Leu Ser Lys
965 970 975

Arg Glu Val Arg Lys Thr Asn Thr Asp Gly Leu Ile Ser Val Gln Ser
980 985 990

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

Ser Pro Leu Leu Glu Ala Thr Ile Ala Gln Ser Ser Asn Ser Asn
1010 1015 1020

Ser Thr Glu Ile Gly Met Ser Tyr Gln Asn Thr Val Leu Leu Glu
1025 1030 1035

Ser Asn Asn Thr Glu Arg Gln Val Ser Lys Ala Glu Ile Val Met
1040 1045 1050

Glu His Lys Glu Thr Glu Leu Val Glu Thr Val Ser Ser Ala Ser
1055 1060 1065

Glu Pro Val Val Leu Val Glu Asn Ile Ser Gln Thr Ser Asn Asn
1070 1075 1080

Thr Ile Glu Ser Gly Lys Asn Met Gly Val Gln Ser Gln Ala Gly
1085 1090 1095

Ala Lys Gln Ile Leu Gly Val Glu Gln Ser Ser Lys Val Ser Thr
1100 1105 1110

Pro Thr Ser Arg Gln Ile Met Gly Val Gly Leu Leu Thr Leu Val
1115 1120 1125

Leu Gly Ser Ala Leu Gly Leu Leu Lys Lys Arg Arg Lys
1130 1135 1140

<210> 2
<211> 1130

-32-



<212>
<213>

<220>
<223>

<400>

PRT
Nhén tao

rIdeSsuis

2

Met Ala His

1

Asp

Glu

Glu

Asn

65

Lys

Val

Ile

Ile

Gly

145

Phe

Asp

Glu

Ser

50

Ile

Val

Thr

Leu

Ile

130

Phe

Glu

Lys

Ser

35

Leu

Pro

Asp

Thr

Asn

115

Trp

vVal

Ala

His

Ser

20

Gln

Asp

Ser

Arg

Ser

100

Gln

Ala

Lys

Gly

His

Pro

vVal

Gly

Pro

Gly

85

Glu

Thr

His

Glu

Lys
165

His

Asp

Lys

Ser

Val

70

Thr

Gln

Ser

Gly

Lys

150

Gly

His

Pro

Asp

Asn

55

Ile

Glu

Asn

Tyr

Ile

135

Tyr

Tyr

His

Val

Glu

40

Ile

Ala

Asn

Gln

Gln

120

Thr

Gly

Tyr

31621

Val Gly
10

Val Thr
25

Val Ser
Glu Ile
Glu Gly
Val Val

90
Ile Glu
105
Thr Glu
Pro Pro

Asp Tyxr

Asp Thr
170

-33-

Thr

Gly

Ile

Val

Glu

75

Ser

Val

Ser

Ala

Leu

155

Asn

Gly

Val

Glu

Glu

60

Val

Arg

Thr

Gly

Met

140

Asn

Lys

Ser

Asn

Ser

45

Glu

Ala

Asn

Glu

Glu

125

Glu

Tyr

Ser

Asn

Glu

30

Glu

Ile

Val

Asp

Thr

110

Gln

Gln

Thr

Leu

Asp

15

Ile

Lys

Ala

Glu

Thr

95

Lys

Arg

Ser

Ala

Asn
175

Asp

Ile

Asn

Asp

Met

80

Glu

Glu

Gln

Gly

Pro

160

Ala



Ser

vVal

Lys

Asp

225

val

Val

Ala

Arg

Arg

305

Val

Tyxr

Gly

Gln

Phe

His

Glu

210

Leu

Phe

Ser

Gln

Gly

290

Ile

Leu

Ala

Lys

Ile
370

Ile

Trp

195

Lys

Arg

Asp

Asp

Gly

275

Gly

Phe

Glu

Thr

Ile

355

Gly

Asp

180

Trp

Lys

Arg

Met

Ala

260

Gly

Phe

Ser

Ser

His

340

Lys

Leu

Leu

Leu

Gly

Tyr

Phe

245

Leu

vVal

Phe

Gly

Lys

325

Ile

Ala

Lys

Asn

Glu

Thr

Ile

230

Lys

Val

Asn

Tyr

Ser

310

Gly

Val

Val

Arg

Leu

Gln

vVal

215

Asn

Thr

Asp

Leu

Asp

295

Tyr

Leu

Thr

Tyr

Met
375

Cys

Asn

200

Asn

Ser

Tyr

Leu

Glu

280

Val

Glu

Leu

Val

Ile

360

Gly

31621

Phe Ala Ala
185

Ser Ser Tyr

Val Glu Glu

Phe Gln Asn
235

Tyr Gly Tyr
250

Phe Ile Asn
265

Asp Ser Gln

Phe Lys Glu

Arg Phe Gly
315

Gly Leu Thr
330

Trp Gly Ala
345

Thr Asp Ser

Ile Thr Arg

Val

Val

Asn

220

Gln

Arg

Leu

Lys

300

Glu

Tyr

Glu

Asp

Asp
380

Ser

Glu

205

Tyr

Gln

Thr

Tyr

Val

285

Lys

Asp

Arg

Tyr

Asp

365

Ala

Ser

190

Arg

Ala

Asn

Asn

Lys

270

Pro

Leu

val

Thr

Asp

350

Gln

Ser

Asn

Tyr

Ile

Ser

Gly

255

Pro

Asp

Thr

Arg

Leu

335

Asn

Gln

Gly

Met

Leu

Thr

Arg

240

Phe

Lys

Ser

Asn

Thr

320

Gly

Gln

Glu

Asn



Pro

385

Asp

Phe

Asp

Pro

Asn

465

Ser

Pro

Asp

Ser

Asp

545

Ser

Leu

Arg

Tyxr

Asn

Thr

Glu

450

Gln

Gly

Ile

Arg

Ser

530

Gly

Val

Pro

Leu

Val

Pro

Lys

435

Ser

Gly

Ala

Ser

Ser

515

Thr

Thr

Glu

Ile

Asn

His

Leu

420

Lys

Met

Ile

Leu

Glu

500

Thr

Asn

Asn

Ala

Ile
580

Asn

Thr

405

Ala

Ala

Arg

Leu

Glu

485

Val

Val

Leu

Gln

Glu

565

Ile

His

390

Ile

Lys

Leu

Leu

Ser

470

Asn

Gly

Ser

Glu

Leu

550

Gly

Glu

Met

Arg

Ala

Asp

Ile

455

Ile

Gly

Asn

Asp

Ala

535

His

Asp

Asn

Lys

Leu

Lys

Leu

440

Tyr

Gln

Leu

Ala

Val

520

Asp

Phe

Asn

Lys

31621

Asn Asn

Gly Gln
410

Glu Thr
425

Ser Ile

Leu Glu

Lys Ala

Asn Ser

490

Leu Ala
505

Asp Ser

Thr Glu

Pro Val

Val Phe

570

Asp Glu
585

-35-

Ser

395

Asp

Ala

Gln

Lys

Glu

475

Leu

Pro

Leu

Asn

Glu

555

Glu

Phe

Ala

Leu

Ser

Gly

Leu

460

Ser

Lys

Asp

Ser

Ala

540

Ala

Gln

Gly

Gly

Trp

Gln

Gln

445

Asn

Ser

Ser

Leu

Ser

525

Gly

Gln

Glu

Ser

Ala

Glu

Thr

430

Ser

Asn

Glu

Leu

Pro

510

Gln

Ile

Thr

Ala

Glu
590

Leu

Glu

415

Leu

Glu

Leu

Met

Asp

495

Val

Glu

Ile

Thr

Asp

575

Leu

Leu

400

Tyr

Ala

Leu

Tyxr

Leu

480

Phe

Gly

Thr

Ala

Ser

560

Thr

Ser



Arg

Glu

Ser

625

Ile

Val

Leu

Asn

Val

705

Gly

Glu

Gly

Pro

Pro
785

Asn

Asp

610

Glu

Val

Ser

Val

Asp

690

Thr

Glu

Thr

Ser

Leu

770

Thr

Met

595

Val

Lys

Glu

Glu

Glu

675

Ala

Glu

Thr

Glu

Pro

755

Glu

Ser

Gln

Lys

val

Ser

Gln

660

Pro

Ala

Ser

Glu

Thr

740

Thr

Lys

Ser

Thr

Asn

Glu

Ala

645

Pro

Thr

Thr

Val

Ile

725

Val

Tyr

Asp

Glu

Ser

Asp

Asn

630

Asn

Asp

Asn

Pro

Ala

710

Ala

Val

Ile

Ser

Ser
790

Glu

Glu

615

Gln

Asp

Ser

Val

His

695

Thr

Glu

Thr

Asp

Ile

775

Thr

Thr

600

val

Ser

Lys

Ile

Glu

680

Gly

Pro

Pro

Pro

Asn

760

Gln

Asn

31621

Asp Ser

Ala Gln

Ser Glu

Glu Glu

650

Pro His
665

Thr Glu
Ser Pro
Leu Glu
Thr Ser

730

Val Asn
745
Ser Val

Ala Gly

Vval Glu

-36-

Leu

Val

Leu

635

Asp

Gln

Thr

Thr

Lys

715

Ser

Asp

Thr

Glu

Thr
795

vVal

Glu

620

Leu

Arg

Asn

Val

Tyr

700

Asp

Glu

Val

Glu

Thr

780

Glu

Val Ala
605

Glu Leu

Ser Asp

Val Glu

Val Glu
670

Val Thr
685

Ile Asp

Ser Ile

Ser Thr

Ala Thr

750

Ser Val
765

Glu Ile

Thr Val

vVal

Leu

Thr

Ala

655

Ile

Pro

Asn

Gln

Asn

735

Pro

Ala

Ala

vVal

Glu

Glu

Leu

640

Val

Ser

Ile

Ser

Ala

720

Val

His

Thr

Glu

Thr
800



31621

Pro Val Asn Asp Val Ala Thr Pro His Gly Ser Pro Thr Tyr Ile Asp
805 810 815

Asn Ser Val Thr Glu Ser Val Ala Thr Pro Leu Glu Lys Asp Ser Ile
820 825 830

Gln Ala Gly Glu Thr Glu Ile Ala Glu Pro Thr Ser Ser Glu Ser Thr
835 840 845

Ser Val Glu Ala Glu Leu Val Asp Asn Ser Glu Ile His Ala Ala Thr
850 855 860

Ser Ser Val Thr Pro Cys Gly Ser Ser Ala Tyr Ala Asp Gly Ser Thr
865 870 875 880

Thr Glu Ser Val Ala Thr Pro Leu Glu Lys Asp Ser Ile Gln Thr Gly
885 890 895

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

Ala Ala Ser Val Asp Asn Ser Glu Ile His Ala Asp Ala Ser Leu Thr
915 920 925

Ala Val Ser Ser Val Asn Leu Asp Asn Pro Val Ile Glu Pro Val Ala
930 935 940

Ile Ser Leu Ile Gly Ser Lys Arg Asp Thr Asn Ala Glu Val Glu Val
945 950 955 960

Ser Ser Leu Ser Lys Arg Glu Val Arg Lys Thr Asn Thr Asp Gly Leu
965 970 975

Ile Ser Val Gln Ser Lys Val Ile Lys Lys Glu Leu Leu Glu Ser Ser
980 985 990

Leu Ala Glu Ala Gly Ser Pro Leu Leu Glu Ala Thr Ile Ala Gln Ser
995 1000 1005

-37-



Ser Asn Ser Asn Ser Thr Glu Ile
1010 1015

Val Leu Leu Glu Ser Asn Asn Thr
1025 1030

Glu Ile Val Met Glu His Lys Glu
1040 1045

Ser Ser Ala Ser Glu Pro Val Val
1055 1060

Thr Ser Asn Asn Thr Ile Glu Ser
1070 1075

Ser Gln Ala Gly Ala Lys Gln Ile
1085 1090

Lys Val Ser Thr Pro Thr Ser Arg
1100 1105

Leu Thr Leu Val Leu Gly Ser Ala
1115 1120

Arg Lys
1130

<210> 3

<211l> 3426

<212> ADN

<213> Streptococcus suis

<400> 3

atgaacattc aagaacgatt ttctttgaga

ttgctatgtg ctatttatac atccactgtt

gaaataattg aagaatcaca agtcaaggat

tccctagatg gttctaatat tgaaattgta

gttatcgctg aaggggaagt agcggtagag

31621

Gly Met

Glu Arg

Thr Glu

Leu Val

Gly Lys

Leu Gly

Gln Ile

Leu Gly

aaatccgcgg
gctgcecgata
gaggtatcta
gaggaaatag

atgaaagttg

-38-

Ser

Gln

Leu

Glu

Asn

Val

Met

Leu

Tyr Gln

1020

Val
1035

Ser

Val Glu

1050

Asn Ile

1065

Met
1080

Gly

Glu Gln

1095

Gly Val

1110

Leu
1125

Lys

ttggcttggt
cagttgttac
ttgaatcaga
cagacaacat

acagagggac

Asn Thr

Lys Ala

Thr Val

Ser Gln

Val Gln

Ser Ser

Gly Leu

Lys Arg

ctcagtctct
aggagtgaat
aaaaaatgaa
cccatcacct

cgagaatgta

60

120

180

240

300



gtttctagaa
acaaaagaaa
atatgggccc
aagtatggag
accaataaga
tcaaacatgg
gaaaaaaagg
attaattcat
ggttatcgta
aaacctaagg
ggtggctttt
agttatgagc
ttaacttata
gacaatcaag
attggtttga
catatgaaaa
caagacttat
acattagccg
gaatcaatgc
tctattcaaa
agtttaaaga
ccagtaggtg
tccacaaatt
ttgcattttc
tttgaacaag

gaactatcaa

atgatacaga
ttttgaatca
atggaattac
actatttaaa
gtctgaatgc
tacattggtg
gtacagtaaa
tccaaaatca
caaatggttt
cacagggcgyg
tctacgacgt
ggtttggtga
gaacattagg
gtaagattaa
agcgtatggg
ataattcagc
gggaagaata
atacaaagaa
gactgattta
aggcagaaag
gtttagattt
atcgctcaac
tggaagcaga
cagtggaggc
aggcagatac

gaaacatgca

agttacgacg
gaccagttat
tcctectgea
ctatacagcg
ttcatttatt
gttggaacag
tgttgaagaa
acaaaatagt
tgtatcagat
tgtcaatctg
tttcaaagag
ggatgttcga
ttatgcaacg
ggctgtctat
aatcactcgt
tggagcgcectt
tttcaatccg
ggcgttggat
tcttgaaaaa
ttctgagatg
tcctatttca
ggtttcagat
cacagagaat
ccaaacgaca
attaccaata

aacgtcagaa

31621

agcgagcaaa
caaacggaga
atggaacaaa
ccatttgagg
gaccttaatc
aatagttcct
aactacgcaa
cgagtttttg
gccttggttg
gaagatagcc
aaaaaactga
actgttttgg
catattgtga
atcacagatt
gatgcttccg
ttggattatg
cttgcaaaag
ttgtctattc
ctaaataatc
ctaagtggtg
gaagttggaa
gttgattctc
gcaggtatta
tcttcagtag
attattgaaa

acggattcgce

-30-

atcagataga
gtggcgagca
gcggtggttt
ctggaaaagg
tttgttttgce
atgttgagcg
taacggactt
atatgttcaa
acttgtttat
agttagtacc
caaatcgaat
aaagcaaagg
cggtatgggg
ctgatgatca
gaaatccacg
tccatacaat
ccaaagaaac
aaggacaatc
tctataatca
cattggaaaa
atgctttggce
tatcatctca
ttgcagatgg
aggctgaggg
acaaggatga

tagtagtagc

ggttactgag
acgacaaatt
tgtaaaggaa
ctactatgat
agctgtgtct
atatctcaaa
acggcgctat
aacttactat
taacggatat
agatagtagg
ttttagtggt
attactcggc
tgctgagtac
acaagaacaa
tttgaataat
ccgtetgggt
agctagtcag
tgaattgcca
aggaattcta
tggtttaaat
accagattta
agaaacaagt
taccaatcaa
agataatgtt
atttggttca

tgttgaagaa

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



gatgtgaaaa
aatcagagtt
gaagatagag
gaaatctctc
gatgcagcta
gctactccac
tcgagcgaat
actcctéatg
cttgaaaaag
tcaacgaatg
ggttccccga
gactccattc
gttgaagctg
tgtggctcct
aaagactcca
aatgtagaag
gtttcatcag
tctaagaggg
aaaacaaata
gaatcaagct
aactcaaata
aatacagagc
gttgaaacgg
tcaaataata

caaattttag

ggagtcggtc

atgatgaggt
cggaacttct
tggaggcggt
ttgtagaacc
ctcctecatgg
ttgaaaaaga
caacgaatgt
gttcceccgac
actccattca
tcgaaactga
cgtatataga
aagccgggga
aacttgtcga
cggcatatgc
ttcagactgg
ctgcatctgt
ttaatctgga
acacgaatgc
ctgacgggct
tagcagaagc
gtactgagat
gtcaggtgtc
tttcatctge
ctattgaatc
gcgtagaaca

tattgactct

agcccaagtt
gtcagacacc
tgtttctgaa
aacgaatgtc
ttccececgacyg
ctccattcaa
cgaaactgaa
gtatatagat
agccggagag
aactgtggtc
taattccgta
gacagagatt
caattctgaa
agatggttcc
aaatacagaa
cgacaattct
taatccagtg
agaagtagaa
aatctctgtt
agggtctcca
aggtatgagc
taaagcagaa
ttctgagcct
tggtaagaat
atcttcgaaa

tgttcttggt

31621

gaagagcttc
ctaatcgtag
caaccagact
gaaactgaaa
tatatagata
gccggggaga
actgtggtca
aattccgtaa
acagaaattg
actcctgtta
actgaatctg
gcagaaccaa
attcatgcag
acaactgaat
attgcagaac
gaaattcatg
attgaaccag
gtttcttcat
caatcaaaag
ttgctagaag
tatcagaata
attgttatgg
gtagtgctcg
atgggagttc
gtaagtacac

agtgctttag

-40-

ttgaatcaga
agagtgcaaa
caataccaca
ctgtggtcac
attccgtaac
cagagattgc
ctcctgttaa
ctgaatctgt
cagaaccaac
atgatgtagc
tagctactcc
cctcgagcga
ctacctcttc
ctgtagccac
caacctcgag
cagatgcctc
tagctatctc
tatcgaaaag
ttattaagaa
ccaccattgc
ctgtgttatt
aacacaagga
tagaaaatat
aatctcaagc
ctacttcaag

gtttgttaaa

aaaagttgaa
tgacaaagaa
tcaaaatgta
tcctattaat
tgaatctgta
agaaccaacc
tgatgtagct
agctactcca
ctcgagcgaa
tactcctcat
acttgaaaaa
atcaactagt
agttactccc
tccgecttgaa
caaatcaact
tctaactgct
ccttateggt
agaggttaga
agaattgcta
tcagtcttca
agagtctaat
gacagagtta
ctcacaaacc
aggtgcaaaa
acagattatg

gaaaagacgt

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



aagtaa

<210> 4

<211> 3393
<212> ADN
<213>

<220>
<223>

<400> 4
atggcacatc

ccggatccag
gtatctattg
gaaatagcag
aaagttgaca
gagcaaaatc
acggagagtg
gaacaaagcg
tttgaggctg
cttaatcttt
agttcctatg
tacgcaataa
gtttttgata
ttggttgact
gatagccagt
aaactgacaa
gttttggaaa
attgtgacgg
acagattctg

gcttcecggaa

Nhén tao

accaccacca
ttgttacagg
aatcagaaaa
acaacatccc
gagggaccga
agatagaggt
gcgagcaacg
gtggttttgt
gaaaaggcta
gttttgcagc
ttgagcgata
cggacttacg
tgttcaaaac
tgtttattaa
tagtaccaga
atcgaatttt
gcaaaggatt
tatggggtgc
atgatcaaca

atccacgttt

Trinh tu nucleotit md hda

tcacgtgggt
agtgaatgaa
aaatgaatcc
atcacctgtt
gaatgtagtt
tactgagaca
acaaattata
aaaggaaaag
ctatgatacc
tgtgtcttca
tctcaaagaa
gcgctatatt
ttactatggt
cggatataaa
tagtaggggt
tagtggtagt
actcggctta
tgagtacgac
agaacaaatt

gaataatcat

31621

rIdeSsuis

accggttcga
ataattgaag
ctagatggtt
atcgctgaag
tctagaaatg
aaagaaattt
tgggcccatg
tatggagact
aataagagtc
aacatggtac
aaaaagggta
aattcattcc
tatcgtacaa
cctaaggcac
ggctttttcet
tatgagcggt
acttatagaa
aatcaaggta
ggtttgaagc

atgaaaaata

-41-

atgatgacga
aatcacaagt
ctaatattga
gggaagtagc
atacagaagt
tgaatcagac
gaattactcc
atttaaacta
tgaatgcttc
attggtggtt
cagtaaatgt
aaaatcaaca
atggttttgt
agggcggtgat
acgacgtttt
ttggtgagga
cattaggtta
agattaaggc
gtatgggaat

attcagctgg

cgacaagagt
caaggatgag
aattgtagag
ggtagagatg
tacgacgagc
cagttatcaa
tcctgcaatg
tacagcgcca
atttattgac
ggaacagaat
tgaagaaaac
aaatagtcga
atcagatgcc
caatctggaa
caaagagaaa
tgttcgaact
tgcaacgcat
tgtctatatc
cactcgtgat

agcgcttttg

3426

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



gattatgtcc
gcaaaagcca
tctattcaag
aataatctct
agtggtgcat
gttggaaatg
gattctctat
ggtattattg
tcagtagagg
attgaaaaca
gattcgctag
gagcttcttg
atcgtagaga
ccagactcaa
actgaaactg
atagataatt
ggggagacag
gtggtcactc
tccgtaactg
gaaattgcag
cctgttaatg
gaatctgtag
gaaccaacct
catgcagcta
actgaatctg

gcagaaccaa

atacaatccg
aagaaacagc
gacaatctga
ataatcaagg
tggaaaatgg
ctttggcacc
catctcaaga
cagatggtac
ctgagggaga
aggatgaatt
tagtagctgt
aatcagaaaa
gtgcaaatga
taccacatca
tggtcactcc
ccgtaactga
agattgcaga
ctgttaatga
aatctgtagc
aaccaacctc
atgtagctac
ctactccact
cgagcgaatc
cctcttcagt
tagccactcc

cctcgagcaa

tctgggtcaa
tagtcagaca
attgccagaa
aattctatct
tttaaatagt
agatttacca
aacaagttcc
caatcaattg
taatgttttt
tggttcagaa
tgaagaagat
agttgaaaat
caaagaagaa
aaatgtagaa
tattaatgat
atctgtagct
accaacctcg
tgtagctact
tactccactt
gagcgaatca
tcctecatggt
tgaaaaagac
aactagtgtt
tactcecctgt
gcttgaaaaa

atcaactaat

31621

gacttatggg
ttagccgata
tcaatgcgac
attcaaaagg
ttaaagagtt
gtaggtgatc
acaaatttgg
cattttccag
gaacaagagyg
ctatcaagaa
gtgaaaaatg
cagagttcgg
gatagagtgg
atctctcttg
gcagctactc
actccacttg
agcgaatcaa
cctcatggtt
gaaaaagact
acgaatgtcg
tccecegacgt
tccattcaag
gaagctgaac
ggctcctcgg
gactccattc

gtagaagctg

-42-

aagaatattt
caaagaaggc
tgatttatct
cagaaagttc
tagattttcc
gctcaacggt
aagcagacac
tggaggccca
cagatacatt
acatgcaaac
atgaggtagc
aacttctgtc
aggcggttgt
tagaaccaac
ctcatggttc
aaaaagactc
cgaatgtcga
cccecgacgta
ccattcaagc
aaactgaaac
atatagataa
ccggggagac
ttgtcgacaa
catatgcaga
agactggaaa

catctgtcga

caatccgett
gttggatttg
tgaaaaacta
tgagatgcta
tatttcagaa
ttcagatgtt
agagaatgca
aacgacatct
accaataatt
gtcagaaacg
ccaagttgaa
agacacccta
ttctgaacaa
gaatgtcgaa
cccgacgtat
cattcaagcc
aactgaaact
tatagataat
cggagagaca
tgtggtcact
ttccgtaact
agagattgca
ttctgaaatt
tggttccaca
tacagaaatt

caattctgaa

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



attcatgcag
gaaccagtag
tcttcattat
tcaaaagtta
ctagaagcca
cagaatactg
gttatggaac
gtgctcgtag
ggagttcaat
agtacaccta
gctttaggtt
<210> 5

<211> 335
<212> PRT

<213>

<220>
<223>

<400> b5

Met Lys Val

1

Glu Val

Glu Ile
35

Gln Ile
50

Gly Gly
65

Mot phan

Thr

Leu

Ile

Phe

atgcctctct
ctatctccct
cgaaaagaga
ttaagaaaga
ccattgctca
tgttattaga
acaaggagac
aaaatatctc
ctcaagcagg
cttcaagaca

tgttaaagaa

Nhén tao

Asp Arg

Thr
20

Ser

Asn Gln

Trp Ala Hi

Val Lys

70

Gly

Glu

Thr

Glu

aactgctgtt
tatcggttct
ggttagaaaa
attgctagaa
gtcttcaaac
gtctaataat
agagttagtt
acaaacctca
tgcaaaacaa
gattatggga

aagacgtaag

Thr Glu

Gln Asn

Ser Tyr

40

s Gly Ile

55

Lys Tyxr

Asn

31621

tcatcagtta
aagagggaca
acaaatactg
tcaagcttag
tcaaatagta
acagagcgtc
gaaacggttt
aataatacta
attttaggcg
gtcggtctat

taa

trinh tu cta mién Mac-1

Val
10

Val

Gln Ile Glu

25

Gln Thr Glu

Thr Pro Pro

Gly Asp Tyr

75

atctggataa
cgaatgcaga
acgggctaat
cagaagcagg
ctgagatagg
aggtgtctaa
catctgcttc
ttgaatctgg
tagaacaatc

tgactcttgt

Ser Arg

Val Thr

30

Ser Gly

45

Ala
60

Met

Leu Asn

Asn

Glu

Glu

Glu

Tyr

tccagtgatt
agtagaagtt
ctctgttcaa
gtctccattg
tatgagctat
agcagaaatt
tgagcctgta
taagaatatg
ttcgaaagta

tcttggtagt

Asp Thr

15

Thr Lys

Gln Arg
Gln

Ser

Ala
80

Thr

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3393



Pro

Ala

Met

Leu

Thr

145

Arg

Phe

Lys

Ser

Asn

225

Thr

Gly

Gln

Phe

Ser

vVal

Lys

130

Asp

Val

vVal

Ala

Arg

210

Arg

Val

Tyr

Gly

Glu

Phe

His

115

Glu

Leu

Phe

Ser

Gln

195

Gly

Ile

Leu

Ala

Lys
275

Ala

Ile

100

Trp

Lys

Arg

Asp

Asp

180

Gly

Gly

Phe

Glu

Thr

260

Ile

Gly

85

Asp

Trp

Lys

Arg

Met

165

Ala

Gly

Phe

Ser

Ser

245

His

Lys

Lys

Leu

Leu

Gly

Tyr

150

Phe

Leu

Val

Phe

Gly

230

Lys

Ile

Ala

Gly

Asn

Glu

Thr

135

Ile

Lys

Val

Asn

Tyxr

215

Ser

Gly

Val

Val

Tyxr

Leu

Gln

120

Val

Asn

Thr

Asp

Leu

200

Asp

Tyr

Leu

Thr

Tyr
280

31621

Tyr Asp
90

Cys Phe
105

Asn Ser

Asn Val

Ser Phe

Tyr Tyr
170

Leu Phe
185

Glu Asp

Val Phe

Glu Arg

Leu Gly
250

Val Trp
265

Ile Thr

Thr

Ala

Ser

Glu

Gln

155

Gly

Ile

Ser

Lys

Phe

235

Leu

Gly

Asp

Asn

Ala

Tyr

Glu

140

Asn

Tyxr

Asn

Gln

Glu

220

Gly

Thr

Ala

Ser

Lys

Val

Val

125

Asn

Gln

Arg

Gly

Leu

205

Lys

Glu

Tyxr

Glu

Asp
285

Ser

Ser

110

Glu

Tyr

Gln

Thr

Tyx

190

Val

Lys

Asp

Arg

Tyr

270

Asp

Leu
95

Ser
Arg
Ala
Asn
Asn
175
Lys
Pro
Leu
Val
Thr
255

Asp

Gln

Asn

Asn

Tyr

Ile

Ser

160

Gly

Pro

Asp

Thr

Arg

240

Leu

Asn

Gln



Glu Gln Ile Gly

290

Asn Pro Arg Leu

305

Leu Asp Tyr Val

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

<220>
<223>

<400>

6
457
PRT

Nhén tao

Trinh tu

6

Met Ala His

1

Asp

Glu

Glu

Asn

65

Lys

Val

Ile

Asp

Glu

Ser

50

Ile

Val

Thr

Leu

Lys

Ser

35

Leu

Pro

Asp

Thr

Asn

His

Ser

20

Gln

Asp

Ser

Arg

Ser

100

Gln

31621

Leu Lys Arg Met Gly Ile

295

Asn Asn His Met Lys Asn

310

His Thr Ile Arg Leu Gly

325

330

tuong ddéng rIdeSsuis

His

Pro

Val

Gly

Pro

Gly

85

Glu

Thr

His

Asp

Lys

Ser

Val

70

Thr

Gln

Ser

His

Pro

Asp

Asn

55

Ile

Glu

Asn

Tyr

His

Val

Glu

40

Ile

Ala

Asn

Gln

Gln

Val Gly
10

Val Thr
25

Val Ser

Glu Ile

Glu Gly

vVal Val

90

Ile Glu
105

Thr Glu

-45-

Thr

Asn

315

Gln

Thr

Gly

Ile

Val

Glu

75

Ser

Val

Ser

Arg Asp Ala Ser Gly

300

Ser Ala Gly Ala

Asp Leu Trp Glu

Gly Ser

Val Asn

Glu Ser

45

Glu Glu

60

Val Ala

Arg Asn

Thr Glu

Gly Glu

Asn

Glu

30

Glu

Ile

Val

Asp

Thr

110

Gln

335

Asp

15

Ile

Lys

Ala

Glu

Thr

95~

Lys

Arg

Leu
320

Asp

Ile

Asn

Asp

Met

80

Glu

Glu

Gln



Ile

Gly

145

Phe

Ser

Val

Lys

Asp

225

Val

Val

Ala

Arg

Arg

305

Val

Ile

130

Phe

Glu

Phe

His

Glu

210

Leu

Phe

Ser

Gln

Gly

290

Ile

Leu

115

Trp

Val

Ala

Ile

Txrp

195

Lys

Arg

Asp

Asp

Gly

275

Gly

Phe

Glu

Ala

Lys

Gly

Asp

180

Trp

Lys

Arg

Met

Ala

260

Gly

Phe

Ser

Ser

His

Glu

Lys

165

Leu

Leu

Gly

Tyr

Phe

245

Leu

vVal

Phe

Gly

Lys

Gly

Lys

150

Gly

Asn

Glu

Thr

Ile

230

Lys

Val

Asn

Tyr

Ser

310

Gly

Ile

135

Tyr

Tyr

Leu

Gln

Val

215

Asn

Thr

Asp

Leu

Asp

295

Tyr

Leu

120
Thr
Gly
Tyr
Cys
Asn
200
Asn
Ser
Tyr
Leu
Glu
280
val

Glu

Leu

31621

Pro Pro
Asp Tyr
Asp Thr

170

Phe Ala
185
Ser Ser
Val Glu
Phe Gln
Tyr Gly
250
Phe Ile
265
Asp Ser
Phe Lys

Arg Phe

Gly Leu

-46-

125

Ala Met Glu
140

Leu Asn Tyr
155

Asn Lys Ser

Ala Val Ser

Tyr Val Glu
205

Glu Asn Tyr
220

Asn Gln Gln
235

Tyr Arg Thr

Asn Gly Tyr

Gln Leu Val
285

Glu Lys Lys
300

Gly Glu Asp
315

Thr Tyr Arg

Gln

Thr

Leu

Ser

190

Arg

Ala

Asn

Asn

Lys

270

Pro

Leu

Val

Thr

Ser

Ala

Asn

175

Asn

Tyr

Ile

Ser

Gly

255

Pro

Asp

Thr

Arg

Leu

Gly

Pro

160

Ala

Met

Leu

Thr

Arg

240

Phe

Lys

Ser

Asn

Thr

320

Gly



Tyr

Gly

Gln

Pro

385

Asp

Phe

Ser

Trp

Ala

Lys

Ile

370

Arg

Tyr

Asn

Ser

Thr
450

<210> 7
<211> 1

<212>
<213>

<220>

<223>

<400> 7

Thr

Ile

355

Gly

Leu

val

Pro

Leu

435

Arg

0le

PRT
Nhan

His

340

Lys

Leu

Asn

His

Leu

420

Val

Leu

tao

325

Ile

Ala

Lys

Asn

Thr

405

Ala

Lys

Leu

rIdeSsuisB2

Val

Val

Arg

His

390

Ile

Lys

Lys

Ala

Thr

Tyr

Met

375

Met

Arg

Ala

Pro

Gln
455

Val

Ile

360

Gly

Lys

Leu

Cys

Leu

440

Leu

31621

330

Trp Gly
345

Thr Asp

Ile Thr

Asn Asn

Gly Gln

410

Arg Ser
425

Leu Arg

Asn

Ala

Ser

Arg

Ser

395

Asp

Thr

Asn

Glu

Asp

Asp

380

Ala

Leu

Ser

Leu

Tyr

Asp

365

Ala

Gly

Trp

Leu

Asn
445

Asp

350

Gln

Ser

Ala

Glu

Arg

430

Ala

335

Asn

Gln

Gly

Leu

Glu

415

Pro

Ser

Gln

Glu

Asn

Leu

400

Tyr

His

Thr

Met Ala His His His His His His Val Gly Thr Gly Ser Asn Asp Asp

1

5

10

15

Asp Asp Lys Ser Pro Asp Pro Val Val Thr-Gly Val Asn Glu Ile Ile

20

25

-47-

30



Glu

Glu

Asn

65

Lys

Val

Ile

Ile

Gly

145

Phe

Ser

val

Lys

Asp
225

Glu

Ser

50

Ile

Val

Thr

Leu

Ile

130

Phe

Lys

Phe

His

Glu

210

Leu

Ser

35

Leu

Pro

Asp

Thr

Asn

115

Trp

vVal

Ala

Ile

Trp

195

Lys

Arg

Gln

Asp

Ser

Arg

Ser

100

Gln

Ala

Lys

Gly

Asp

180

Trp

Lys

Arg

Val

Gly

Pro

Gly

85

Glu

Thr

His

Glu

Lys

165

Leu

Leu

Gly

Tyr

Lys

Ser

Val

70

Thr

Gln

Ser

Gly

Lys

150

Gly

Asn

Glu

Thr

Ile
230

Asp

Asn

55

Ile

Glu

Asn

Tyr

Ile

135

Tyr

Tyr

Leu

Gln

Val

215

Asp

Glu

40

Ile

Ala

Asn

Gln

Gln

120

Thr

Gly

Tyr

Cys

Asn

200

Asn

Ser

31621

Val Ser

Glu Ile

Glu Gly

Val Val

90

Ile Glu
105

Thr Glu
Pro Pro
Asp Tyr
Asp Thr

170

Phe Ala
185
Ser Ser

Val Gly

Phe Gln

-48-

Ile

val

Glu

75

Ser

Val

Ser

Ala

Leu

155

Asn

Ala

Tyr

Glu

Asp
235

Glu

Glu

60

Val

Arg

Thr

Gly

Met

140

Asn

Lys

Val

Val

Asn

220

Gln

Ser

45

Glu

Ala

Asn

Glu

Glu

125

Glu

Tyr

Ser

Ser

Glu

205

Tyr

Gln

Glu

Ile

Val

Asp

Thr

110

Gln

Gln

Thr

Leu

Ser

190

Arg

Ala

Asn

Lys

Ala

Glu

Thr

95

Lys

Arg

Ser

Ala

Asn

175

Asn

Tyr

Ile

Ser

Asn

Asp

Met

80

Glu

Glu

Gln

Gly

Pro

160

Ala

Met

Leu

Thr

Arg
240



val

Val

Val

Arg

Arg

305

Val

Tyr

Gly

Gln

Pro

385

Asp

Phe

Asp

Phe

Ser

Gln

Gly

290

Ile

Leu

Ala

Lys

Ile

370

Arg

Tyr

Asn

Arg

Asp

Asp

Gly

275

Gly

Phe

Glu

Thr

Ile

355

Gly

Leu

Val

Pro

Lys
435

Met

Ala

260

Gly

Phe

Ser

Ser

His

340

Arg

Leu

Asn

His

Phe

420

Lys

Phe

245

Leu

Val

Phe

Gly

Lys

325

Ile

Ala

Lys

Asn

Thr

405

Ala

Ala

Lys

Val

Asn

Tyr

Ser

310

Gly

vVal

Val

Arg

His

390

Ile

Lys

Leu

Thr

Asp

Leu

Asp

295

Tyr

Leu

Thr

Tyr

Met

375

Val

Arg

Ala

val

Tyr

Leu

Glu

280

val

Glu

Leu

Val

Ile

360

Gly

Lys

Leu

Lys

Leu
440

31621

Tyr Gly
250

Phe Ile
265

Asp Ser

Phe Lys

Arg Phe

Gly Leu
330

Trp Gly
345

Thr Asp

Ile Thr

Asn Asn

Gly Gln

410

Glu Ile
425

Ser Ile

-49-

Tyr

Asn

Gln

Glu

Gly

315

Thr

Ala

Ser

Arg

Ser

395

Asp

Ala

Gln

Arg

Gly

Leu

Lys

300

Glu

Tyxr

Glu

Asp

Asp

380

Ala

Leu

Ser

Gly

Thr

Tyxr

vVal

285

Lys

Asp

Arg

Tyr

Asp

365

Ala

Gly

Trp

Gln

Gln
445

Asn

Lys

270

Pro

Leu

Val

Thr

Asp

350

Gln

Ser

Ala

Glu

Ile

430

Ser

Gly

255

Pro

Asp

Thr

Arg

Leu

335

Asn

Gln

Gly

Leu

Glu

415

Leu

Glu

Phe

Lys

Ser

Asn

Thr

320

Gly

Gln

Glu

Asn

Leu

400

Tyr

Ala

Leu



Pro

Asn

465

Ser

Pro

Asp

Ser

Asp

545

Ser

Leu

Gly

Glu

Ser

625

Ile

Glu

450

Gln

Gly

Ile

Arg

Ser

530

Gly

Val

Pro

Asn

Asp

610

Glu

Val

Ser

Gly

Ala

Ser

Ser

515

Thr

Thr

Glu

Ile

Met

595

Val

Lys

Glu

Met

Ile

Leu

Glu

500

Thr

Asn

Asn

Ala

Ile

580

Gln

Lys

Val

Gly

Arg

Leu

Glu

485

Val

vVal

Leu

Gln

Glu

565

Ile

Thr

Asn

Glu

Ala
645

Leu

Ser

470

Asn

Gly

Ser

Glu

Leu

550

Gly

Glu

Ser

Asp

Asn

630

Asn

Ile

455

Ile

Gly

Asn

Asp

Ala

535

His

Asp

Asn

Glu

Glu

615

Gln

Asp

Tyxr

Gln

Leu

Ala

Val

520

Asp

Phe

Asn

Lys

Thr

600

Val

Ser

Lys

31621

Leu

Lys

Asn

Leu

505

Asp

Thr

Pro

Val

Asp

585

Asp

Asp

Ser

Glu

Glu

Thr

Ser

490

Ala

Ser

Glu

Val

Phe

570

Glu

Ser

Gln

Glu

Glu
650

-50-

Lys

Glu

475

Leu

Pro

Leu

Asn

Glu

555

Glu

Phe

Leu

Val

Leu

635

Asp

Leu Asn
460

Ser Ser

Lys Ser

Asp Leu

Ser Ser
525

Ala Gly
540

Ala Gln

Gln Glu

Gly Ser

Val Vval

605

Glu Lys
620

Leu Ser

Arg Val

Asn

Glu

Leu

Ser

510

Gln

Ile

Thr

Ala

Glu

590

Ala

Leu

Asp

Glu

Leu

Met

Asp

495

Val

Glu

Ile

Thr

Asp

575

Leu

Val

Leu

Thr

Ala
655

Tyr
Leu
480
Phe
Gly
Thr
Ala
Ser
560
Thr
Ser
Glu
Glu
Leu

640

val



vVal

Pro

Asn

vVal

705

Gly

Glu

vVal

Ser

Glu

785

Ser

Ser

Leu

Leu

Ser

Val

Asp

690

Thr

Glu

Ala

Thr

Val

770

Ile

vVal

Ser

Ile

Ser
850

Glu

Glu

675

Ala

Glu

Thr

Glu

Pro

755

Ala

Ala

Asp

Vval

Gly

835

Lys

Gln

660

Pro

Ala

Ser

Glu

Leu

740

Arg

Thr

Glu

Asn

Asn

820

Ser

Arg

Pro

Met

Thr

vVal

Ile

725

Val

Gly

Leu

Pro

Ser

805

Leu

Lys

Glu

Asp

Asn

Pro

Ala

710

Ala

Asp

Ser

Leu

Thr

790

Glu

Asp

Arg

Val

Ser

Val

His

695

Thr

Glu

Asn

Ser

Glu

775

Ser

Ile

Asn

Asp

Arg
855

Ile

Glu

680

Gly

Pro

Pro

Ser

Ala

760

Lys

Ser

His

Pro

Thr

840

Lys

31621

Pro His
665

Thr Glu

Phe Pro

Leu Glu

Thr Ser

730

Glu Ile
745

Tyr Ala

Asp Ser

Lys Ser

Ala Asp

810

Val Ile
825

Asn Ala

Pro Asn

-51-

Gln

Ser

Met

Lys

715

Ser

His

Asp

Ile

Thr

795

Thr

Glu

Glu

Thr

Asn

vVal

Tyr

700

Asp

Glu

Ser

Ser

Gln

780

Asn

Ser

Pro

Val

Glu
860

val

vVal

685

Ile

Ser

Ser

Ala

Ser

765

Ala

vVal

Leu

vVal

Glu

845

Gly

Glu

670

Thr

Asp

Ile

Thr

Thr

750

Thr

Gly

Glu

Thr

Ala

830

Val

Leu

Ile

Pro

Asn

Gln

Ser

735

Ser

Thr

Glu

Ala

Ala

815

Ile

Ser

Ile

Ser

Ile

Ser

Ala

720

Val

Ser

Glu

Thr

Ala

800

Val

Pro

Ser

Ser
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Val Gln Ser Lys Val Ile Lys Lys Glu Leu Leu Glu Ser Ser Leu Val
865 870 875 880

Glu Ala Gly Ser Pro Leu Leu Glu Ala Thr Ile Ala Gln Ser Ser Asn
885 890 895

Ser Asn Ser Thr Glu Ile Gly Met Ser Tyr Gln Asn Thr Val Leu Leu
900 905 910

Glu Ser Asn Asn Thr Glu Arg Gln Val Ser Lys Ala Glu Ile Val Ile
915 920 925

Glu His Lys Glu Thr Glu Leu Val Glu Thr Val Ser Ser Ala Ser Glu
930 935 940

Pro Val Val Leu Val Glu Asn Ile Ser Gln Thr Ser Asn Asn Thr Ile
945 950 955 960

Glu Ser Gly Lys Asn Met Gly Val Gln Ser Gln Ala Gly Ala Lys Gln
965 970 975

Ile Leu Gly Ile Glu Gln Ser Ser Lys Val Ser Thr Pro Thr Ser Arg
980 985 990

Gln Ile Met Gly Val Gly Leu Leu Thr Leu Val Leu Gly Ser Ala Leu
995 1000 1005

Gly Leu Leu Lys Lys Arg Arg Lys

1010 1015
<210> 8
<211> 1374
<212> ADN

<213> Nhén tao

<220>
<223> Trinh tu nucleotit m& héa trinh tu tuong déng rIdeSsuis

<400> 8
atggcacatc accaccacca tcacgtgggt accggttcga atgatgacga cgacaagagt

-52-



ccggatccag
gtatctattg
gaaatagcag
aaagttgaca
gagcaaaatc
acggagagtg
gaacaaagcg
tttgaggctg
cttaatcttt
agttcctatg
tacgcaataa
gtttttgata
ttggttgact
gatagccagt
aaactgacaa
gttttggaaa
attgtgacgg
acagattctg
gcttccggaa
gattatgtcc
gcaaaagcct
ctgcgaaatt
<210> 9

<211> 3051
<212> ADN
<213>

<220>
<223>

ttgttacagg
aatcagaaaa
acaacatccc
gagggaccga
agatagaggt
gcgagcaacg
gtggttttgt
gaaaaggcta
gttttgcagc
ttgagcgata
cggacttacg
tgttcaaaac
tgtttattaa
tagtaccaga
atcgaatttt
gcaaaggatt
tatggggtgc
atgatcaaca
atccacgttt
atacaatccg
gcaggtcgac

tgaacgccag

Nhén tao

agtgaatgaa
aaatgaatcc
atcacctgtt
gaatgtagtt
tactgagaca
acaaattata
aaaggaaaag
ctatgatacc
tgtgtcttca
tctcaaagaa
gcgctatatt
ttactatggt
cggatataaa
tagtaggggt
tagtggtagt
actcggctta
tgagtacgac
agaacaaatt
gaataatcat
tctgggtcaa
aagcttgcgg

cacatggact

31621

ataattgaag
ctagatggtt
atcgctgaag
tctagaaatg
aaagaaattt
tgggcccatg
tatggagact
aataagagtc
aacatggtac
aaaaagggta
aattcattcc
tatcgtacaa
cctaaggcac
ggctttttet
tatgagcggt
acttatagaa
aatcaaggta
ggtttgaagc
atgaaaaata
gacttatggg
ccgcactcga

cgtctactag

Trinh tu nucleotit m& hdéa rIdeSsuisB2
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aatcacaagt
ctaatattga
gggaagtagc
atacagaagt
tgaatcagac
gaattactcc
atttaaacta
tgaatgcttc
attggtggtt
cagtaaatgt
aaaatcaaca
atggttttgt
agggcggtgt
acgacgtttt
ttggtgagga
cattaggtta
agattaaggc
gtatgggaat
attcagctgg
aagaatattt
gtctggtaaa

cgcagcttaa

caaggatgag
aattgtagag
ggtagagatg
tacgacgagc
cagttatcaa
tcctgcaatg
tacagcgcca
atttattgac
ggaacagaat
tgaagaaaac
aaatagtcga
atcagatgcc
caatctggaa
caaagagaaa
tgttcgaact
tgcaacgcat
tgtctatatc
cactcgtgat
agcgcttttg
caatccgctt
gaaaccgctg

ttaa

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1374



<400> 9
atggcacatc

ccggatccag
gtatctattg
gaaatagcag
aaagttgaca
gagcaaaatc
acggagagtg
gaacaaagcg
tttaaggcag
cttaacctat
agttcctatg
tatgcaataa
gtctttgata
ctagttgact
gatagccagt
aaactgacaa
gttttggaga
attgtgacgg
actgattccg
gcttctggaa
gattatgtcc
gcaaaagcca
tctattcaag
aataatctct

agtggtgcat

accaccacca
ttgttacagg
aatcagaaaa
acaacatccc
gagggaccga
agatagaggt
gcgagcaacyg
gtggttttgt
gaaaaggcta
gttttgcagc
ttgagcgata
cggacctacg
tgttcaaaac
tgtttattaa
tagtaccaga
atcgtatttt
gcaaaggatt
tatggggtgce
atgatcaaca
atccgcgttt
atacaatccg
aagaaatagc
gacaatctga
ataatcaagg

tggaaaatgg

tcacgtgggt
agtgaatgaa
aaatgaatcc
atcacctgtt
gaatgtagtt
tactgagaca
acaaattata
aaaggaaaag
ttatgatacc
cgtgtcttcc
tctcaaagaa
tcgctatatt
ttactacggt
tggatataaa
tagtaggggt
tagtggtagc
actcggtcta
tgagtacgat
agaacaaatt
gaataatcat
tcttggtcaa
tagtcagata
attgccagaa
gattctatct

tttaaatagt
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accggttcga
ataattgaag
ctagatggtt
atcgctgaag
tctagaaatg
aaagaaattt
tgggcccatg
tatggagact
aataaaagtc
aacatggtac
aaaaagggta
gattcgttcc
tatcgtacaa
cctaaggtac
ggctttttcet
tatgagcgtt
acttatagaa
aatcaaggta
ggtttgaagc
gtgaaaaata
gacttatggg
ctagctgata
tcaatgcggce
attcaaaaga

ttaaagagtt

atgatgacga
aatcacaagt
ctaatattga
gggaagtagc
atacagaagt
tgaatcagac
gaattactcc
atttaaacta
tcaatgcttc
attggtggtt
cagtaaatgt
aggatcagca
atggttttgt
agggtggtgt
acgacgtttt
ttggtgagga
cattaggcta
agattagggc
gtatgggaat
attcagctgg
aagaatattt
gaaagaaggc
tgatttatct
cagaaagttc

tagattttcc

cgacaagagt
caaggatgag
aattgtagag
ggtagagatg
tacgacgagc
cagttatcaa
tcctgcaatg
tacagcgcca
atttattgac
ggaacagaat
tggggaaaac
aaatagtcga
gtcagatgcc
caatctggaa
caaagagaaa
tgttcgaact
tgcaacgcat
tgtctatatc
cactcgtgat
ggcgcttttg
caatccgttc
gttggttctg
tgaaaaacta
tgagatgcta

tatttcagaa

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



gttggaaatg
gattctctat
ggtattattg
tcagtagagg
attgaaaaca
gattcgctag
aagcttcttg
atcgtagagg
ccagactcaa
actgaatctg
atagataatt
ggagagacag
gtcgacaatt
tatgcagata
gctggagaga
tctgtcgaca
ctggataatc
aatgcagaag
gggctaatct
gaagcagggt
gagataggta
gtgtctaaag
tctgcttectg
gaatctggta
gaacaatctt

actcttgttc

ctttggcacc
catctcaaga
cagatggtac
ctgagggaga
aggatgaatt
tagtagctgt
aatcagaaaa
gtgcaaatga
taccacatca
tggtcactcc
ccgtaactga
aaattgcaga
ctgaaatcca
gttccacaac
cagaaattgc
attctgaaat
cagtgattga
tggaagtttc
ctgttcaatc
ctccattgct
tgagctatca
cagaaattgt
agcctgtagt
agaatatggg
cgaaagtaag

ttggtagtgce

agatttatca
aacaagttcc
caatcaattg
taatgttttt
tggttcagaa
tgaagaagat
agttgaaaat
caaagaagaa
aaatgtagaa
tattaatgat
atctgtagcet
accaacctcg
ttcagctacc
tgaatctgta
agaaccaacc
tcatgcagat
accagtagct
ttcattatcg
aaaagttatt
agaagccacc
gaatactgtg
tatagaacac
gctcgtagaa
agttcaatct
tacacctact

tttaggtttg

31621

gtaggtgatc
acaaatttgg
cattttccag
gaacaagagg
ctatcaggaa
gtgaaaaatg
cagagttcgg
gatagagtgg
atctctcctg
gcagctactc
actccacttg
agcgaatcaa
tcttcagtta
gctactctgc
tcgagcaaat
acctctctaa
atccccctta
aaaagagagg
aagaaagaat
attgctcagt
ttattagagt
aaggagacag
aatatctcac
caagcaggtg
tcaagacaga

ttaaagaaaa

-55-

gctcaacggt
aagcagacac
tggaggccca
cagatacatt
acatgcaaac
atgaggtaga
aacttctgtc
aggcggttgt
tagaaccaat
ctcatggttt
aaaaagactc
ctagtgttga
ctcceegtgg
ttgaaaaaga
caactaatgt
ctgetgtttc
tcggttctaa
ttagaaaacc
tgctagaatc
cttcaaactc
ctaataatac
agttagttga
aaacctcaaa
caaaacaaat
ttatgggagt

gacgtaagta

ttcagatgtt
agagaatgca
aacgacatct
accaataatt
gtcagaaacg
ccaagttgaa
agacacccta
ttctgaacaa
gaatgtcgaa
cccgatgtat
cattcaagcc
agctgaactt
ttccteggea
ctccattcag
cgaagctgca
atcagtcaat
gagggacacg
aaatactgaa
aagcttagta
aaatagtact
agagcgtcag
aacggtttca
taatactatt
tttaggcata
cggtctattg

a

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

3051



<210> 10

<211> 335
<212> PRT
<213> Nhén tao
<220>

<223> cCcac axit
<400> 10

Met Lys Val

1

Glu

Glu

Gln

Gly

65

Pro

Ala

Met

Leu

Thr

145

Arg

Val

Ile

Ile

50

Gly

Phe

Ser

Val

Lys

130

Asp

Val

Thr

Leu

35

Ile

Phe

Lys

Phe

His

115

Glu

Leu

Phe

Asp

Thr

20

Asn

Trp

Val

Ala

Ile

100

Trp

Lys

Arg

Asp

amin tu

Arg

Ser

Gln

Ala

Lys

Gly

85

Asp

Trp

Lys

Arg

Met

Gly

Glu

Thr

His

Glu

70

Lys

Leu

Leu

Gly

Tyr

150

Phe

31621

91 &én 425 clia WP_044671938

Thr

Gln

Ser

Gly

55

Lys

Gly

Asn

Glu

Thr

135

Ile

Lys

Glu

Asn

Tyxr

40

Ile

Tyr

Tyr

Leu

Gln

120

Val

Asp

Thr

Asn Val
10

Gln Ile

25

Gln Thr

Thr Pro

Gly Asp

Tyr Asp

90

Cys Phe

105

Asn Ser

Asn Val

Ser Phe

Tyr Tyr

-56-

vVal

Glu

Glu

Pro

Tyxr

75

Thr

Ala

Ser

Gly

Gln

155

Gly

Ser Arg Asn

Val Thr Glu
30

Ser Gly Glu
45

Ala Met Glu
60

Leu Asn Tyr

Asn Lys Ser

Ala Val Ser
110

Tyr Val Glu
125

Glu Asn Tyr
140

Asp Gln Gln

Tyr Arg Thr

Asp

15

Thr

Gln

Gln

Thr

Leu

95

Ser

Arg

Ala

Asn

Asn

Thr

Lys

Arg

Ser

Ala

80

Asn

Asn

Tyr

Ile

Ser

160

Gly



Phe

Lys

Ser

Asn

225

Thr

Gly

Gln

Glu

Asn

305

Leu

Val

Val

Arg

210

Arg

Val

Tyr

Gly

Gln

290

Pro

Asp

<210>
<211>
<212>

<213>

<220>

Ser

Gln

195

Gly

Ile

Leu

Ala

Lys

275

Ile

Arg

Tyr

11
335
PRT
Nhén

Asp

180

Gly

Gly

Phe

Glu

Thr

260

Ile

Gly

Leu

Val

tao

<223>

<400>

cédc axit

11

165

Ala

Gly

Phe

Ser

Ser

245

His

Lys

Leu

Asn

His
325

Leu

Val

Phe

Gly

230

Lys

Ile

Ala

Lys

Asn

310

Thr

Val

Asn

Tyxr

215

Ser

Gly

Val

Val

Arg

295

His

Ile

Asp

Leu

200

Asp

Tyr

Leu

Thr

Tyr

280

Met

Met

Arg

31621

170

Leu Phe
185

Glu Asp

Val Phe

Glu Arg

Leu Gly

250
Val Trp
265
Ile Thr
Gly Ile

Lys Asn

Leu Gly
330

Ile

Ser

Lys

Phe

235

Leu

Gly

Asp

Thr

Asn

315

Gln

Asn

Gln

Glu

220

Gly

Thr

Ala

Ser

Arg

300

Ser

Asp

Gly

Leu

205

Lys

Glu

Tyr

Glu

Asp

285

Asp

Ala

Leu

amin tir 91 dén 425 cha WP_002935529
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Tyr

190

Val

Lys

Asp

Arg

Tyr

270

Asp

Ala

Gly

Trp

175

Lys

Pro

Leu

Val

Thr

255

Asp

Gln

Ser

Ala

Glu
335

Pro -

Asp

Thr

Arg

240

Leu

Asn

Gln

Gly

Leu
320



Met

Glu

Glu

Gln

Gly

65

Pro

Ala

Met

Leu

Thr

145

Arg

Phe

Lys

Lys

Val

Ile

Ile

50

Gly

Phe

Ser

val

Lys

130

Asp

Val

Val

Val

Val

Thr

Leu

35

Ile

Phe

Lys

Phe

His

115

Glu

Leu

Phe

Ser

Gln
195

Asp

Thr

20

Asn

Trp

Val

Ala

Ile

100

Trp

Lys

Arg

Asp

Asp

180

Gly

Arg

Ser

Gln

Ala

Lys

Gly

85

Asp

Trp

Lys

Arg

Met

165

Ala

Gly

Gly

Glu

Thr

His

Glu

70

Lys

Leu

Leu

Gly

Tyr

150

Phe

Leu

Val

Thr

Gln

Ser

Gly

55

Lys

Gly

Asn

Glu

Thr

135

Ile

Lys

vVal

Asn

Glu

Asn

Tyr

40

Ile

Tyr

Tyr

Leu

Gln

120

Val

Asp

Thr

Asp

Leu
200

31621

Asn

Gln

25

Gln

Thr

Gly

Tyr

Cys

105

Asn

Asn

Ser

Tyr

Leu

185

Glu

Val

10

Ile

Thr

Pro

Asp

Asp

90

Phe

Ser

Val

Phe

Tyxr

170

Phe

Asp

-58-

Val

Glu

Glu

Pro

Tyr

75

Thr

Ala

Ser

Gly

Gln

155

Gly

Ile

Ser

Ser

Val

Ser

Ala

60

Leu

Asn

Ala

Tyxr

Glu

140

Asp

Tyr

Asn

Gln

Arg

Thxr

Gly

45

Met

Asn

Lys

Val

vVal

125

Asn

Gln

Arg

Gly

Leu
205

Asn

Glu

30

Glu

Glu

Tyr

Ser

Ser

110

Glu

Tyr

Gln

Thr

Tyxr

190

Val

Asp

15

Thr

Gln

Gln

Thr

Leu

95

Ser

Arg

Ala

Asn

Asn

175

Lys

Pro

Thr

Lys

Arg

Ser

Ala

80

Asn

Asn

Tyr

Ile

Ser

160

Gly

Pro

Asp



Ser

Asn

225

Thr

Gly

Gln

Glu

Asn

305

Leu

Arg

210

Arg

Val

Tyr

Gly

Gln

290

Pro

Asp

<210>
<211>
<212>

<213>

<220>
<223>

<400>

Gly

Ile

Leu

Ala

Lys

275

Ile

Arg

Tyr

12
335
PRT
Nhén

12

Gly

Phe

Glu

Thr

260

Ile

Gly

Leu

Val

tao

cdc axit

Met Lys Val Asp

1

Glu Val Thr Thr

20

Glu Ile Leu Asn

Phe

Ser

Ser

245

His

Arg

Leu

Asn

His
325

Phe

Gly

230

Lys

Tle

Ala

Lys

Asn

310

Thr

amin tlu

Arg

Ser

Gln

Gly

Glu

Thr

Tyr

215

Ser

Gly

vVal

Val

Arg

295

His

Ile

Asp

Tyxr

Leu

Thr

Tyr

280

Met

Val

Arg

31621

Val Phe
Glu Arg
Leu Gly
250
Val Trp
265
Ile Thr
Gly Ile

Lys Asn

Leu Gly
330

Lys

Phe

235

Leu

Asp

Thr

Asn

315

Gln

Glu

220

Thr

Ala

Ser

Arg

300

Ser

Asp

Lys

Glu

Tyr

Glu

Asp

285

Asp

Ala

Leu

92 dén 426 cua WP_015647040

Thr Glu Asn Val Val Ser Arg

10

Lys Asn Gln Ile Glu Val Thr

Ser Tyr Gln Thr Glu Ser Gly

25

-5O-

Lys Leu

Asp Val

Arg Thr
255

Tyr Asp
270

Asp Gln

Ala Ser

Gly Ala

Trp Glu
335

Asn Asp
15

Glu Thr
30

Thxr

Arg

240

Leu

Asn

Gln

Gly

Leu
320

Lys

Lys

Glu Gln Arg



Gln
Gly
65
Pro
Ala
Met
Leu
Thr
145
Arg
Phe
Lys
Ser
Asn

225

Thr

Ile

50

Gly

Phe

Ser

Val

Lys

130

Asp

Val

Val

Ala

Arg

210

Arg

Val

35

Ile

Phe

Glu

Phe

His

115

Glu

Leu

Phe

Ser

Gln

195

Gly

Ile

Leu

Trp

Val

Ala

Ile

100

Trp

Lys

Arg

Asp

Asp

180

Gly

Gly

Phe

Glu

Ala

Lys

Gly

85

Asp

Trp

Asn

Arg

Met

165

Ala

Gly

Phe

Ser

Ser

His

Glu

70

Lys

Leu

Leu

Ser

Tyr

150

Phe

Leu

Val

Phe

Gly

230

Lys

Gly

55

Lys

Gly

Asn

Glu

Thr

135

Ile

Lys

Val

Asn

Tyr

215

Ser

Gly

40

Ile

Tyxr

Tyr

Leu

Gln

120

Val

Asn

Thr

Asp

Leu

200

Asp

Tyr

Leu

31621

Thr Pro

Gly Asp

Tyr Asp
90

Cys Phe
105
Asn Ser
Asn Val
Ser Phe
Tyr Tyr
170
Leu Phe
185
Glu Asp
Val Phe

Glu Arg

Leu Gly

-60-

Pro

Tyr

75

Thr

Ala

Ser

Gly

Gln

155

Gly

Ile

Ser

Lys

Phe

235

Leu

Ala

60

Leu

Asn

Ala

Tyr

Glu

140

Asn

Tyr

Asn

Gln

Glu

220

Gly

Thr

45

Met

Asn

Lys

Val

Val

125

Asn

Gln

Arg

Gly

Leu

205

Lys

Glu

Tyr

Glu

Tyxr

Ser

Ser

110

Glu

Tyr

Gln

Thr

Tyr

190

Val

Lys

Asp

Arg

Gln

Thr

Leu

95

Ser

Arg

Ala

Asn

Asn

175

Lys

Pro

Leu

Val

Thr

Ser

Ala

80

Asn

Asn

Tyr

Ile

Ser

160

Gly

Pro

Asp

Thr

Arg

240

Leu



Gly

Gln

Glu

Asn

305

Leu

Tyr

Gly

Gln

290

Pro

Asp

<210>
<211>
<212>

<213>

<220>
<223>

<400>

Ala

Lys

275

Ile

Arg

Tyr

13
335
PRT
Nhén

13

Met Lys Ser

1

Glu

Glu

Gln

Gly
65

Val

Ile

Ile

50

Gly

Thr

Leu

35

Ile

Phe

Thr

260

Ile

Gly

Leu

Val

tao

cac axit

Asp

Thr

20

Asn

Trp

Val

245

His Ile

Lys Ala

Leu Lys

Asn Asn

310

His Thr
325

amin tu

Asn Gly

Asn Glu

Gln Thr

Ala His
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Fig. 3
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