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Linh vuc ky thuat dwoc dé cip

Sang ché @ céap dén thé thuc khudn c6 hoat tinh diét khuin dic hiéu khéng lai
Escherichia coli gdy bénh cho chim (APEC) va ché phim khang khuén chira thé thuc
khuén nay. Ngoai ra, sang ché mé ta phuong phép ngin ngira hoic diéu tri cic bénh & gia
cAm sir dung thé thyc khudn hogic ché phdm khang khuén néu trén.

Tinh trang ky thuit ciia sang ché

Escherichia coli (sau day goi 12 'E. coli’) 1a vi khudn gram 4m, dang que ngén
thudc gidng Escherichia va thudc ho Enterobacteriaceae, va 1a mot trong sb cac vi khuin
ngu cu thong thuong ton tai trohg rudt cua cac loai dong vat khac nhau bao gbm ca dong
vat c6 vi. D3 biét 12 hau hét cac ching E. coli khéng gy bénh va c6 thé gy cac bénh
nhi&m khudn co hoi, nhung mét s6 ching c6 kha ning gy bénh cao lai gdy ra nhiéu bénh
duong rudt khac nhau va nhidm tring huyét & dong vét bao gbm ca ngudi.

P biét 1a trong sd cac ching E.coli nay, dic biét 1a E.coli gy bénh cho chim
(APEC), mdt E.coli 1ay nhim qua dudng ho hdp cua chim, vi dy, ga, vit, ga tdy hodc céc
loai trong tur, xAm nhiém vao co thé qua niém mac ctia dudong hd hép. APEC gy ra cac
bénh khac nhau nhu nhiém trung huyét, u hat, viém thi khi, viém voi tring, viém khép
hodc cdc bénh tuong tu ¢ chim. Dac biét, APEC gay t6n that kinh té ning né cho nganh
chan nubi gia cdm khi APEC gy ra cac bénh dudng ho hip cha yéu & gia cam, hodc céc
loai twong tu do d6 APEC 1a mét vén dé can giai quyét.

Trong khi d6, thé thuc khuan 1a mot loai virut ddc biét, chi gdy nhifm va phd huy
vi khuan va chi c6 thé tu sao chép bén trong vi khudn chii. Thé thuc khuén c6 tinh diic
hi¢u vat chil cao so v6i céc cht khang sinh, va gin ddy, vin dé xuét hién vi khuin khang
khang sinh khi sir dung céc chat khang sinh d4 nén nghiém trong, do d6 viéc sir dung thé
thue khuan trong thyc té ngay cang thu hut sy cha y (Tai liéu phi sang ché 1 va 2).

Do d6, cac nghién ciru vé thé thuc khudn da duge thue hién mot cach chi dong &
cac nude khac nhau trén thé gidi, va ngoai nhitng don yéu ciu cip bang doc quyén cho thé
thue khuén thi ngay cang ¢6 nhidu don yéu ciu Co quan quéan Iy thue phim va duge phdm
(Food and Drug Administration - FDA) phé duyét cac ché phdm chira thé thyc khuan.

Nhu néu trong céc tai li€u ky thuét da biét vé thé thuc khudn, 7 loai thé thuc
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khuan dung d8 kidm soat E. coli 0157:H da dugc bdc 16 trong tai lidu sing ché 1 va thé
thuc khuén c6 hoat tinh diét khudn dic hiéu db6i voi Staphylococcus aureus da dugc boc
16 trong Tai lidu sang ché 2. Ngoai ra, protein ly giai tir thé thyc khudn s& phd hiy dic
hiéu c4u truc peptidoglycan ciia mang té bao vi khudn va ly giai vi khun bang protein ly
giéi dd dugc mo ta trong tai liéu sang ché 3. _

Tuy nhién, mic du da c6 cac giai phap k¥ thuat nhu néu trong céc tai liu dudi
day, nhung cong ngh¢ str dung thé thuc khudn d& ngan ngira va/hoic didu tri cdc bénh
nhiém khuén do APEC gay ra vﬁn 12 mot van dé quan trong trong viéc nhan gidng chim,
bad gém c4 gia cam, van chua day du, do do thé thuc khudn va k§ thuat sir dung thé thuc
khuén can dugc phat trién.r |
T.éi liéu thé hién tinh trang k§ thuat
Tai liéu sang ché |

Tai liéu sang ché 1: Patent My s0 6,485,902

Tai liéu sang ché 2: Bing sang ché Han Quéc s6 10-0910961 B1

Tai ligu sang ché 3: Céng bd don yéu cdu cip sang ché Han Quéc sb
10-2009-0021475 A
Tai liéu phi sang ché

Tai lidu phi sang ché 1: Cislo M, et al., Arch. Immunol. Ther. Exp. 2:175-183,
1987

Tai liéu phi sang ché 2: Sung Hun Kim et al, Bacteriophage, Novel Alternative

Antibiotics, Bio Wave Vol.7 No. 15, 2005, BRIC

Ban chit ky thuit ciia sang ché
Vén & k§ thuat
;[_Céc tac gia sang ché thyc hién cac nghién ctru dé gii quyét cac van dé nhu viée
Xuat hiéin vi khudn khang thudc khi st dung khang sinh, viéc khang sinh ton du trong thit
va cac van dé tuong tw, va ngan ngira va diéu tri hiéu qua cac bénh nhiém khuén do E.coli
gay bénk} gay ra, va két qua 1a cac tac gia sang ché da phan 14p mot loai thé thuc khuén
moi (DCé23 (KCCM11365P) tir thién nhién c6 hoat tinh diét khuin dic hiéu i véi
Eschericizia coli gy bénh cho chim (APEC) gay ra bénh duong hd hép cho gia cim.
Ngoai ra, cac tac gia sang ché ciing d xac dinh duge cic dic tinh v& hinh thai

hoc, sinh hoa va di truyén cia th& thue khuén méi nay va khing dinh rang thé thuc khuin
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nay c6 kha nang chiu axit, chiu nhiét va cac dic tinh khac tuong tu rat tot, do d6, da phét
trién chét khang sinh, chét ty rira, chét phu gia cho thirc dn chan nudi, va cac dang ché
phdm khéc str dung thé thuc khudn méi ndy. Ngoai ra, sang ché ciing phat trién mot ché
phim ding dé ngan ngira hodc diéu tri cic bénh nhiém khuén & chim va phuong phap
ngdn ngra hodc diéﬁ tri bénh st dung ché phim nay.

Sang ché dé cap dén thé thuc khudn méi ®CJ23 (KCCM11365P) c6 hoat tinh diét
khuén d3c hi¢u d6i véi APEC.,

Ngoai ra, sang ché con dé cap dén ché phém dé ngin ngira va/hodc didu tri cac
bénh nhim khudn do APEC gy ra chira thé thyc khuin ®CJ23 (KCCM11365P) lam
thanh phén hoat tinh.

Hon nita, sang ché dé cap dén chét khang sinh, chat phuv gia cho thirc dn chan
nudi, chat phu gia cho vao nuéc ubng, chét tay rira hoic chit 1am sach chua thé thuc
khuan ©CJ23 (KCCM11365P) lam thanh phén hoat tinh.

Hon nita, sang ché md ta phuwong phap ngin ngira va/hoic didu tri cac bénh nhiém
khuin do APEC gy ra bing cach st dung thé thuc khuin ®CJ23 (KCCM11365P) hodc
ché phdm chira thé thuc khudn ®CJ23 (KCCM11365P) lam thanh phan hoat tinh.

Giai phap k§ thuat

Theo mdt phuwong 4n, sing ché @& xuét thé thye khudn méi ®CJ23
(KCCM11365P) ¢6 hoat tinh diét khuén dic hiéu ddi véi Escherichia coli giy bénh &
chim (APEC).

Theo mét phwong an vi du khéc, sang ché dé xuét ché ding dé pham ngin ngira
hodic diéu tri bénh nhiém khuén do APEC gay ra, ché phdm chua thé thuc khudn ©CJ23
(KCCM11365P) nhu d mé ta & trén 1am thanh phan hoat tinh.

Theo mdt phuong 4n khéc, sang ché @& xuét chit khang sinh, chit phu gia cho
thirc an chén nuoi, chét phu gia cho vao nuéc ubng, chit tiy rira hoic chit 1am sach chira
thé thuc khudn ©CJ23 (KCCM11365P) nhu d3 mé ta & trén lam thanh phén hoat tinh.

Theo mot phuong 4n khéc, sang ché mé ta phuong phap ngin ngira hozc diéu tri
bénh nhiém khudn do APEC gdy ra, bao gdm cho chim st dung thé thyc khuén ®CJ23
(KCCMI;1365P) hodc ché pham chira thé thyc khuan @CJ23 (KCCM11365P) nhu da md
t4 & trén [am thanh phan hoat tinh.

[Hiu qud] ;
Thé thuc khudn ®CJ23 (KCCM11365P) theo sang ché c6 hoat tinh diét khudn
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dic hiéu dbi v6i Escherichia coli giy bénh cho chim (APEC).

Ngoai ra, do thé thuc khudn ®CJ23 (KCCM11365P) theo sang ché c6 kha ning
chiu axit, chiu nhiét va chiu han rat tdt nén nod khong chi c6 thé duoc st dung lam vt liéu
dé ngan ngira hoac diéu tri cdc bénh nhiém khuén do APEC gy ra & cac khoang nhiét o
va pH khac nhau ma con dugc sir dung lam chét khang sinh, chat phu gia cho thirc &n chin
nudi, chét phu gia cho vao nuéc uéng, chét téy rira, chit lam sach hoic céc dang ché phém
tuong tu.

Hon nita, theo sang ché, cac bénh nhiém khﬁén do APEC gy ra c6 thé dugc ngin
ngira hodc didu tri bing céch sir dung thé thye khudn ©CJ23 (KCCM11365P) hogc ché
phim chira thé thye khudn chira thanh phin hoat tinh 1 thé thyc khudn GCI23
(KCCM11365P) cho chim.

MO ta vin tit cac hinh vé

Fig.1 1a hinh anh dugc chyp bing kinh hién vi dién tir cia thé thuc khuin méi
®CJ23 moi (KCCM11365P, sau day goi la '©CJ23").

Fig.2 1a két qua dién di gel trong truong xung dién (pulsed field gel
electrophoresis - PFGE) ctia thé thuc khudn méi ©CJ23. |

Fig.3 thé hién két qua dién di gel natridodexylsulfat-polyacrylamit
(sodiumdodecylsulfate-polyacrylamide gel electrophoresis : SDS-PAGE) cua thé thuc
khudn méi ®FCJ23.

Fig.4 la dd thi thé hién két qua cta thir nghiém kha ning chiu axit cia thé thuc
khuén méi ®CJ23.

Fig.5 la dd thi thé hién két qua cua thir nghiém kha nang chiu nhiét ciia thé thuc
khuén méi @CJ23.

M@ ta chi tiét sang ché |
Sau day, sang ché s& dugc md ta chi tiét. Cac ndi dung khong duge mo ta trong
séng ché";'nhung ¢6 thé dugc hidu va suy ra boi ngudi c6 k§ nang trong linh vyc nay hodc
linh vuc{itucmg tw nén phin mé ta céc ndi dung ndy cling s& dugce loai bo khoi sang ché.
Cu thé, theo mot phuong 4n, séng ché dé xuit thé thuc khuin méi ®CJ23
(KCCM11365P) ¢6 hoat tinh diét khuan dic hi¢u d6i v6i Escherichia coli gy bénh cho
chim (APEC).
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APEC 1a mot E.coli bi nhi®m thong qua dudng hod hip ciia chim nhw ga, vit, ga
tay hodc cac loai twong ti, xAm nhiém vao co thé chim thong qua niém mac ciia dudng hd
hép gdy ra cac bénh khac nhau nhu nhiém tring huyét, u hat, viém tai kh?, viém voi trimg,
viém khép hodc cac bénh twong tu. APEC 1a mot vi khuén gram 4m, hinh que tuong tu
nhu E.coli thong thudng, va ¢ tinh di dong nho cac tiém mao c6 vanh 16ng rung, va 1a vi
khuan hiéu khi hodc hiéu khi try y phan gidi lactoza hodc frutoza dé tao ra axit va khi.

APEC sinh trudng tot trén mdi truong thong thuong va cé thé phat trién & nhiét
6 tir 7 dén 48°C va c6 nhiét do sinh truong tdi wu & nhiét do tir 35 dén 37°C. Cu thé, céc
yéu t§ gy doc dugc bidu hién day da & khoang 42°C, gan v6i nhiét d6 co thé cta chim.
Ngoai ra, APEC c6 thé sinh truéng & do pH tir 4,5 dén 9,0.

Thé thyuc khuén 1a rhc}t lo'ai virut dac hiéu vi khuén, gay nhiém cho mét loai vi
khuén cu thé dé rc ché va ngan ngira sy phat trién ctia vi khuén nay va la dang virut c6 vét
Iiéu di truyén la axit deoxyribonucleic (ADN) sgi don hodc s¢i kép hodc axit ribonucleic
(ARN). |

Thé thuc khudn ®CJ23 theo séng ché 14 thé thyc khuén c6 tinh chon loc loai, gay
nhiém chon loc APEC, ¢6 v6 ¢6 kich thudc dong déu va khong quan sat thiy dudi (Fig.1)
va vé& mat hinh thai 13 thuéc Podoviridae. Cac két qua thu dugc bing céach so sanh céc
déan tuong déng cua trinh ty h¢ gen cua thé thuc khuén ®CJ23 va cac trinh tu hé gen da
gidi mi cla cac thé thuc khudn khac 13 gidng nhu thé hién trong Bang 2. Hoat ding cua
thé thuc khudn ®CJ23 én dinh trong ‘khoéng pH tir 3,5 dén pH = 11,0 (chiu axit, xem
Fig.4). Khi tiép xuc véi nhiét @9 60°C trong 1 gid, thé thuc khuan ®CJ23 nay khong gidm
s6 lugng nhiéu hon mét log (chiu nhiét, xem Fig.5).

Thé thuc khuén ®CJ23, 13 thé thuc khuin méi duge phan 14p boi cAc tac gia sdng
ché, dugc lvu giit & trung tAm Gibng vi sinh vat Han Quéc (361-221, Hongjedong,
Seodamun-gu, Seoul, Korea) vdi s6 Iuu giit a KCCM11365P ngay 30/1/2013.

Theo mét phuong an khac, sang ché dé xuit ché phdm ding dé ngn ngira hodc
diéu tri cac bénh nhidm khuin do APEC géy ra chira thé thyc khudn ®CJ23 1am thanh
phén hoat’f{tinh.

Do thé thue khudn ®CJ23 ¢6 hoat tinh khang khudn, c6 kha ning tiéu diét dic
hiéu APEC nén n6 c6 thé dugc sir dung dé ngin ngua hodc diéu trj cac bénh do nhiém
APEC. Mt vi du duge wu tién vé cac bénh nhiém khuén do APEC gy ra la bénh do

E.coli & chim, nhung sang ché khong chi gi6i han & bénh nay. “Chim” bao gbm, nhung

-6-
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khong gi6i han &, it nhat mot loai tir nhom bao gdm g, vit va ga tay.

Bénh do E.coli ¢ chim 1a bénh xay ra khi duong ho hép ciia chim, hodc c4c loai
tuong ty bi nhiém E.coli giy bénh, gdy ra cic tdn thuong khac nhau nhu bénh viém tai
khi, viém quanh gan, viém mang bung, viém mang bao tim, viém voi tring, viém rdn,
viém tiy xuong hoic nhiém tring mau hodc cic tén thuong tuong ty, 1am @c ché phat
trién va gy chét cho chim bj nhiém. |

Thu4t ngit "ngén nglra" nhu dugc st dung ¢ day dung dé chi tAt ca cac hanh dong
dé cung cip thé thuc khuin ®CJ23 va/hodc ché phdm chira thanh phén hoat tinh 13 thé
thuc khudn ®CJ23 cho cac dich dé trc ché bénh twong ung hodc lam chidm di2n tién cua
bénh. o

Thuét ngit "diéu tri" nhu dugc st dung & dﬁy dung dé chi tit ca cac hanh dong
cung cép thé thuc khuén ®CJ23 va/hodc ché phdm chira thanh phén hoat tinh 1a thé thurc
khuén ®CJ23 cho cac dich, nho d6 triéu chimg cia bénh. turong tng do nhiém khuén gay
ra c6 tién trién t6t hon hodc dugc giam boét.

Ché phim @ ngan ngira hodc didu tri bénh nhiém khuin do APEC gay ra theo
sang ché c6 thé chita thé thye khudn ®CJ23 v6i ham lugng tét hon 14 tir 5x10'? dén 5x
10"2cfu/ml, tdt hon nita Ia tir 1x10° dén 1x10"cfu/ml.

Ché phim dung dé ngin ngira hoic didu tri cac bénh nhidm khuin do APEC gay
ra theo sang ché co thé chira thém chit mang dugce dung va dugc bao ché cung v6i chit
mang nay dé thanh phim & dang thirc an, thubc, chit phu gia cho thirc &n chin nudi, chét
phu gia cho vao nudc ubng, v.v... Thuat ngit "chit mang dugc dung" nhu duge st dung &
day ding dé chi chit mang hoic chit pha loang khong gy kich tmg cho co thé séng ciing
khong trc ché hoat tinh sinh hoc va cac dic tinh cia hop chét duogc st dung.

Loai chit mang c6 thé sir dung trong séng ché khong bj han ché cu thé va chit
mang bt ky c6 thé dugc sir dung mién la chiing thuong dugce sir dung trong linh vuc nay
va dugc dung. Mot vi du khong mang tinh giéi han vé chit mang 13 nudc mudi, nude vo
trung, dung dich Ringer, nuéc mudi dirqc dém, dung dich tiém albumin, dung dich
dex_troza'; dung dich maltodextrin, glyxerol, etanol va cic dung dich tuong ty. C6 thé sir
dung mGt chét mang hodc hdn hop cia it nhét hai trong s cac chat mang néu trén.

IiTgoéi ra, néu can, chit phu gia thong thudng khac nhu chit chéng oxy héa, chit
dém, va/hodc chét kim vi khun, v.v.. c¢6 thé dugc ciling thém vao va dugc st dung, va ché

phém nay ¢6 thé dugc bao ché thanh ché phim dé tiém nhu dung dich nuée, hon dich, nhi
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tuong va cac dang tuong tu, vién thudc det va tron, vién nang, dang ¢bdm, vién nén hoic
cac dang bao ché tuong tu bang cach bd sung thém chéit pha loang, chit phén tan, chat
hoat dong bé mat, chét lién két, va/hoac chét lam tron, v.v.. va sau d6 st dung.

Phuong phép st dung ché phdm ding dé ngan ngira hodc didu trj cac bénh nhiém
khuén do APEC theo séng ché giy ra khong bi han ché ma phuong phap bét ky thudng
dugc sir dung trong linh vuc nay c6 thé duoc st dung. Vi du khong mang tinh gidi han vé
phuong phép str dung la ché phim nay c6 thé duoc str dung qua duong miéng hogc ngoai
dudng tiéu hoa. -

Vi du khong _mang tinh gidi han v& ché phdm @& st dljng qua dudng miéng la
dang vién thubc ngam, vién thuéc hinh thoi, vién nén, hon dich chira nuéce, hdn dich chira
dau, bot pha sin, dang cdm, nhil twong, vién nang cimg, vién nang mém, si rd, cdn ngot
hoc céc dang tuong tu. - ‘ |

D& bao ché ché phim theo sang ché thanh ché phdm nhu dang vién nén hoic vién
nang, v.v.., ché phim nay c6 thé chira thém chét lién két nhur lactoza, sacaroza, sorbitol,
manitol, tinh bdt, amylopectin, xenluloza, hodc gelatin; t4 dwgc nhu dicanxi phosphat
hodc céc chét tuong tu; chét gdy ra nhu tinh bdt ngd, hodc tinh bot khoai lang, hodc cac
chét twong tw; chét 1am tron nhu magie stearat, canxi stearat, natri stearyl fumarat, sap
polyetylen glycol hodc cac chét twong tu. Trong truong hop & dang vién nang, ché phdm
c6 thé chira thém chit mang 16ng nhu dau béo ngoai nhing chét néu tréx.

Khi sir dung ngoai duong ti€u hoa, ciing c6 thé sir dung phuong phap dung trong
tinh mach, trong mang bung, trong co, dudi da hodc tai chd, v.v.. Ngoai ra, c6 thé boi
hodc xit ché phim véo vi tri bi bénh, nhung sang ché khong chi giéi han & cac phuong
phép st dung nay.

Mbt vi du v& dang bao ché dé sir dung ngoai dudng ti€u hda c6 thé bao gbm cac
ché phém tiém nhu tiém dudi da, tiém trong tinh mach, tiém bép hodc cdc dang tuong tu;
ché phdm & dang thudc dan; hodc céc ché phim dang phun xit nhu ché phim dang khi
dung c6 thé hit vao qua duc‘mg ho hép hoic cac dang tuong tw, nhung sang ché khong chi
gi6i han ¢ cac dang nay. Pé bao ché ché pham thanh dang ché pham tiém, ché phim theo
sang ché ¢6 thé dugc tron voi chét 1am 6n dinh hodc dém trong nudc, theo d6 tao ra dung
dich hodc hon dich, va sau dé, dung dich hoic hdn dich thu dugc c6 thé duge bao ché
thanh dang lidu don vi cho vao dng tiém hoc lo. Pé bao ché ché pham thanh dang phun

xit nhw ché phdm dang khi dung hogic cac dang twong tu, chit ddy, hodc cac chét tuong tu,
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6 thé duge tron cung vdi chét phu gia sao cho dich ¢ ddc phéan tan duge trong nude hodc
bot 4m c6 thé duge phan tén.

Céch st dung thich hop, phun hodc lidu str dung ché pham theo sang ché dé ngan
ngira hodc diéu trj cac bénh nhidm khuan do APEC gay ra c6 thé dwoc x4c dinh theo nhidu
cach khac nhau phu thudc vao cac yéu tb nhu tudi tic, cAn ning, gi¢i tinh, mirc do trdm
trong cua triéu chirng bénh, thuc phadm sir dung, tdc do bai tiét ctia dong vat sir dung ché
phdm hodc cac yéu t6 twong tu khéc, ciing nhu phuwong phap bao ché ché phim, phuong
phap sir dung ché phdm, thoi gian vi/hodc duong ding. N6i chung, bac si thu y c6 k§
nang th()’ng thuong trong linh vyre nay cé thé d& dang x4c dinh va ké liéu hiéu qua cho viéc
diéu tri mong mubn. _

Theo mot phuong 4n khéc, sang ché @& xuét chit khang sinh chtra thé thyc khuin
®CJ23 1am thanh phan hoat tinh.

Thuat ngit "chat khang sinh" nhu dugc st dung & ddy dung dé chi chat c6 kha
nang st dung cho dong vat bao gdm ca ngudi & dang thudc, theo do tiéu diét vi khudn va
1a khai niém chung chi chat bao quan, chat ty rira, va chit khang khuén.

Chét khang sinh chira thé thyc khudn ®CJ23 theo séng (;hé 1am thanh phén hoat
tinh ¢6 thé ¢6 wu didm 14 c6 tinh dic hidu cao véi APEC so véi chét khang sinh thong
thuong, do d6 khong diét vi khuan c6 lgi ma chi tiéu diét mot vi khuin gay bénh cu thé va
khong gy khang thudc, vi vay chat khang sinh theo sang ché c6 thé dugc cung cép dudi
dang chit khang sinh m&i c6 vong doi dai hon so v6i chat khang sinh théng thuong.

\Theo mdt phwong 4an khéc, sang ché @& xuét chét phu gia cho thirc an chin nudi
va chit phu gia cho vao nuéc udng cho chim, cu thé 1a gia cAm chura thé thyuc khuén
®CJ23 lam thanh phan hoat tinh.

Thuat ngit “gia cAm” nhu duge st dung & déy, 1a khai niém chung chi cac dong
vat thudc loai chim trong s cac dong vét nudi. Gia cAm c6 thé bao gbm, nhung khong
gidi han &, it nhét mdt loai dugc chon tir nhém bao gdm ga, vit, g tay.

(;hét phu gia cho thirc an chan nudi va chit phu gia cho vao nudc udng cho chim
theo séné‘ ché co thé duge sir dung theo céch trong do thé thuc khudn ®CJ23 hodc ché
phém chL’ra thé thuc khuin ©CJ23 nay duogc tao ra riéng bi¢t & dang chét phu gia cho thure
an chan nﬁéi hodc chét phu gia cho vao nudc uéng va sau do tron vao thirc dn hoic nudc
uéng, hodc theo cach trong do thé thuc khuin ®CJ23 hodc ché phérn chtra thé thuc khuén

®CJ23 nay cod thé dugce cho truc tiép vao khi chuén bi thirc an chiin nudi hodc nude uéng
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néu trén.

Thé thuc khudn ®CJ23 hoic ché phdm chira thé thuc khuan ®CJ23 nay dugce st
dung 1am chét phu gia cho thirc an chan nudi hoic chit phu gia cho vao nuéc ubng theo
sang ché c¢6 thé & dang 1ong hodc dang kho, va tét hon 13 & dang bot kho.

Phuong phép 1am kho chit phu gia cho thirc &n chin nudi va chat phu gia cho vao
nude udng theo sang ché & dang bot kho khong bi gidi han cu thé, ma phuong phap bat ky
thuong duge st dung trong linh vire nay c6 thé dugc sir dung. Mot vi du khong mang tinh
gi6i han vé phuong phap 1am kho 12 phurong phép 1am kho trong khong khi, phwong phap
1am kho tw nhién, phuong phap sdy phun, phuong phép dong khd va cic phuong phap
twong tir. Mot trong sé cac phuwong phép nay c6 thé duge st dung mot minh hoic it nhét
hai phuong phép c6 thé dugc sir dung ddng thoi véi nhau.

Vi sinh vét khong gy bénh khac c6 thé duoc bd sung thém vao chit phu gia cho
thirc an chin nudi hodc chit phu gia pha vao nudc udng theo sang ché. Mot vi du khong
mang tinh gidi han vé vi sinh vét c¢6 thé duoc bd sung c6 thé duc_rc chon tir nhém bao gém
Bacillus subtilis ¢6 kha nang tao ra eniym protéaza, lipaza, va/hodc enzym chuyén hoa
dudng nhu Bacillus subtilis hodc cac vi khuén tuong tu; Lactobacillus sp. c6 hoat tinh sinh
ly hoc va hoat tinh phéan hiy chét hitu co trong céc diéu kién ky khi nhu trong da day bo;
ndm mdc c6 tac dung lam tang can vt nudi va san luqn_g' sita, lam ting kha néng ti€u hoa
thirc &n chdn nu6i nhu Aspergillus oryzée hoic céac vi khudn twong ty; va ndm men nhu
Saccharomyces cerevisiae hodc cac nAm men tuong tu. Co thé st dung mdt minh hoic hén
hop cua it nhét hai vi sinh vét trong s6 céc vi sinh vat nay.

Chét phu gia cho thirc 4n chin nudi hodc chét phu gia pha vao nuéc ubng chira
thé thuc khudn ®CJ23 theo sang ché 1am thanh phan hoat tinh c¢6 thé chira thém cac chit
phu gia khéc, néu can. Mot vi du khéng mang tinh gi¢i han vé chit phu gia ¢6 thé str dung
dugc 1a chét lién két, chit nhii héa, chit bao quan va céc chét tuong tu, duge thém vao
gitip cho' chét lugng cua thirc an chian nudi hodc nudc udng khong bi giam sit; cac axit
amin, cac vitamin, enzym, loi khuén, chét tao huong vi, cac hop chét chtra nito khong
phai protejn, céc silicat, cac chit dém, chit tao mau, cdc san phém chiét, cac oligosacarit
va cac chét tuong tu, dugce thém vao dé lam tang d0 hitu dung ctia thirc dn chédn nudi hodc
nuac uéng. Ngoai ra, chit phu gia nay c6 thé bao gdm chét trdn vao thirc in chin nudi
hoic cac chit tuong tu. Co thé str dung mot minh hodc hon hop cia it nhét hai trong s6 cac

chét phu gia nay.
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Chét phu gia cho thirc &n chin nudi c6 thé c6 mit véi ham lugng tir 0,05 dén 10,
t6t hon 14 tir 0,1 dén 2 phan trong lugng tinh trén 100 phén trong luong ciia thirc in chan -
nudi. Chét phu gia pha vao nuéc udng cé thé 6 mat véi ham lugng tir 0,0001 dén 0,01,
t8t hon 1a tir 0,001 dén 0,005 ph?m trong lugng tinh trén 100 phé.n trong lugng cliia nudc
ubng. Hoat dong cta thé thuc khudn ®CJ23 dbi voi APEC c6 thé boc 16 ddy du trong
khoang ham lugng néu trén.

Theo mdt phwong 4n khac, sang ché @2 xuét thirc dn chin nudi hodc nudc udng
duoc tao ra bing cach bd sung chit phu gia cho thirc in chin nuéi hodc chét phu gia bd
sung vao nuée udng chura thé thue khuan néu trén 1am thanh phén hoat tihh hoc bd sung
truc tiép thé thyc khudn ®CJ23 nay. | |

Thirc &n chan nudi duorc sir dung theo sang ché khong b1 giéi han cu thé ma bét ky
loai thirc an chan nudi nao thuong dugc sir dung trong linh vuc nay déu co thé dugc sir
dung. Mot vi du khong mang tinh giéi han vé thire 3n chin nudi c6 thé bao gbém thirc in
chan nudi c6 ngudn gbc thuc vét nhu hat, ré& va qua, phu phim trong qué trinh ché bién
thyc phim, céc loai tao, chit xo, phu phim ciia nganh dugrc, cac loai chét béo, cac loai
tinh bot, cac loai bau bi, cac san phdm phu tir hat; va cac loai thirc dn chin nubi c6 nguén
géc dong vat nhu protein, cac nguyén liéu v6 co, cac loai chat béo, chét khoang, cac loai
protein don bao, dong vat phu du hodc cac loai thyc phém. Co thé st dung mgt minh hodc
hén hop cua it nhit hai trong sd cac thirc 4n chin nudi néu trén. |

Nuéc udng dugc sir dung theo séng ché khong bi giéi han cu thé ma nuée udng
bét ky thudong duoc sir dung trong linh vuc nay c6 the dugc sir dung.

Theo mot phuong &n khéac, sang ché @& xuit chat tAy rira hodic chét lam sach chua
thé thuc khudn ®CJ23 1am thanh phdn hoat tinh. Dang ché phim ciia chit tdy rira hoic
chit 1am sach khong bi gi6i han cu thé ma chung co6 thé duoc phéi ché thanh dang bat ky
da biét trong linh vuc k¥ thuat nay.

Chét tdy rira c6 thé dugc phun dé loai bd APEC va c6 thé dugc phun 1én ving ma
chim séng, 10 md, ving dich bénh, noi néu nudng hodc thiét bi niu nuéng hoic cac dia
diém twong tu, nhung séng ché khong chi gioi han ¢ cic dia diém nay.

Qhét lam sach c6 thé dugc st dung @& 1am sach bé mat da hodc cac vi tri trén co
thé ciia chim, bj phoi nhiém hoic c6 kha ning phoi nhiém véi APEC, nhung sing ché
khong chi gidi han & céc vi tri néu trén.

Theo mdt phuong 4n khéc, sang ché m6 ta phwong phép ngin ngira hodc didu tri
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cac bénh nhiém khudn do APEC gdy ra bing c4ch sir dung thé thuc khudn ®CJ23 hoic
ché phém chira thanh phéan hoat tinh 14 thé thuc khuin ©CJ23.

Cu thé, phuong phép ngin ngira hoic didu tri cac bénh nhiém khuén theo sang
ché ¢6 thé bao gdm viéc ding thé thyc khuin ®CJ23 (KCCM11363P) hodic ché phdm
chira thé thyc khuén nay 1am thanh phan hoat tinh cho chim bi nhiém APEC hoic c6 nguy
co bi nhidm APEC véi lidu cho hiéu qua duoc ly. Hién nhién 13 ngudi c6 k§ ning trong
linh vuc nay sé& biét rd khi nao ché phdm nay c6 thé str dung cho dbi tugng bi bénh, tong
lidu thich hop trong ngay co thé dugc quyét dinh boi béc st diéu tri hodc bac s thil y tham
gia didu tri dya trén chan doén y té. |

Lidu cho hiéu qua dugc ly cu thé cua thé thuc khuén <1>CJ23 hoac che phdm chira
thanh phan hoat tmh la thé thuc khuan nay cho mot loai chim cy thé c6 thé dugc xac dinh
bing cach xem xét thoi diém st dung va duorng sir dung thé thuc khuin <DCJ 23 hoic ché
phim chtra thé thuc khudn nay, tbc do bai tiét ché phdm, khoang thoi gian diéu trji hodc
cac yéu td tuong tu, bén caﬁh loai va mirc d§ dap ing mong mubn, do tudi, cén nang, tinh
trang khoe tdng thé, gi6i tinh hodc ché d6 an cua timg cé thé twong ing. Ngoai ra, lidu cho
hiéu qua dugc ly ¢ thé thay dbi nhidu phu thudc vao nhiéu yéu té khac nhau nhu cac
thanh phan ciia thubc hodc cac ché phim khéc dugc str dung ddng thoi hoic riéng biét va
céc yéu td twong tu da biét trong linh vuc y hoc. | ,

Thé thuc khun ®CJ23 theo sang ché hodc ché phdm chira thanh phan hoat tinh 1a
thé thuc khudn nay c6 thé dugc stt dung & dang dugc pham (xit miii) cho chim hogc dugc
dung theo cach dugc bd sung truc tiép vao thirc dn chin nudi hodc nuée ubng ctia chim va
sau d6 cho an thic dn chan nudi hoic nudc uéng_ nay. Ngoai ra, thé thuc khudn ®CJ23
hodc ché phém chua thé thue khuén nay co thé duoc tron vao thirc dn chin nudi hoidc
nudce uéng & dang chét phuy gia cho thiic 4n chin nudi hodc chét phu gia pha vao nuéc
ubng va sau d6 sir dung.

Puong sur dung va phuong phap st dung thé thyc khuén ®CJ23 theo sang ché
hodc ché phdm chira thanh phén_hoat tinh 13 thé thuc khudn nay khong bi giéi han ma
dudng sﬁf dung hodc phuong phép st dung bé’[k}" déu c6 thé duge sir dung mién 1a thé
thue khuén ®CJ23 hoic ché phém chira thé thuc khudn nay c6 thé di vao md dich tuong
émg. Ngtiia 13, thé thuc khudn ®CJ23 hogc ché phim chira thanh phin hoat tinh 1a thé
thuc khuén nay c6 thé duogc sir di,lng qua dudng miéng hodc ngoai duong ti€u héa khac

nhau. Vi du khong mang tinh giéi han vé dudng sir dung 12 sir dung qua dudng miéng,
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dudng truc trang, tai chd, trong tinh mach, trong mang bung, trong co, trong dong mach,
duéi da va st dung qua dudong miii, hodc xong hit, v.v..co thé dwgc thuc hién.

Sau day, sang ché s& mo ta chi tiét thong qua phan Vi du thuc hién sdng ché. Tuy
nhién, cac vi du ndy chi mang tinh minh hoa sang ché ma khong giéi han pham vi cia
sang ché.

Viduthuclﬁénséngché
Vi duy 1 - Phan 14p thé thuc khuan giy nhiém APEC
<Vidu 1-1> Sang loc thé thuc khudn va phén lap thé thuc khuén don |

‘Sau khi 50ml miu thu dugc tir phan va cdc mau mbi trudng tir cac khu vuc trong
trang trai nuoi vit & Boryeng, tinh nam Chungchdng, duoc ly tam & toe d6 4000 vong/phiit
trong 10 phut, dich ndi dugc loc béng bd loc 0,45pm dé tao ra dung dich mau va sau d6
thyc hién phuong phap pht thach mém sir dung dung dich miu da chuén bi & trén.
Phwong phap pht thach mém 1a phwong phap quan sat hoat dong ly giai clia thé thuc
khuén bang cach st dung cac té bao chu sinh truéng trén bé mit thach (gén vao moi
trudng rén sur dung thach 0,7%).

Cu thé, 18 ml dich loc mau duogc trdn véi 150 pl Ad‘ung dich nudi ciy lic (ODggo =
2) chira APEC (E10-4) thu duqé tir khoa thtl y cta truong dai vhoc Kunkuk va 2 ml 10x
méi tredong Luria Bertani (LB) (trypton 10 g/1; dich chiét nAm men 5 g/, va NaCl 10 g/l)
va nudi cdy & nhiét d6 37°C trong 18 gid. Sau d6, dung dich nudi cdy duoc ly tim & tc do
4000 vong/phit trong 10 phat va dich ndi duge loc_béng cach st dung bo loc 0,45um. Sau
d6, sau khi dung dich hdn hop gdm 3ml thach 0,7% (trong lwong/thé tich) va 150pl dung
dich nudi céy lic (ODgg = 2) chita APEC (E10-4) dugc rét 18n va dé cho dic lai trén dia
méi truong LB, 10 pl dung dich miu dugc nhé giot 1én d6, sau d6 nudi cdy & 37°C trong
18 gio.:Sau do, da khéng dinh dugc réng cO mot vét tan dugc tao thanh.

Do d3 biét réng mdi loai thé thuc khuin s& c6 mit trong mot vét tan don nén mot
thé thuc khudn don duge du dinh tach ra khéi vét tan da tao thanh. Cy thé, vét tan dugce
cho vao 400 pl dung dich SM (NaCl 5,8g/1; MgSO,47H,0 2g/1; Tris-Cl 1M (pH=7,5, 50
ml) va dugc dé & nhiét do phong trong 4 gid, sau d6 thu dugc dung dich chira thé thuc
khuén.?

Sau d6, 100 ml dung dich chira thé thuc khuan dugc tron véi 12 ml thach 0,7%
(trong lugng/thé tich) va 500 pl dung dich nudi cdy lic (ODgg = 2) chira APEC (E10-4),
sau d6 thuc hién phuong phap phii thach mém st dung dia mdi truong LB c6 dudng kinh
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150mm. Thuc hién viéc nudi ciy dén khi APEC duoc ly giai hoan toan. Sau khi két thiic
nudi cdy, 15 ml dung dich SM dugc cho vao dia méi truong LB va dé & nhiét do trong
phong trong thoi gian 4 gid, theo d6 thu dugce dung dich chira thé thyc khuén.

Sau khi thu hdi dung dich nay va bd sung clorofom 1% (thé tich/thé tich) va hén
hop nay dugc tron trong 10 phut, sau d6 ly tdm & 4000 vong/phut trong 10 pht, theo d6
thu duge dich ndi. Dich ndi thu duge dugce loc qua bo loc 0,45um, theo d6 thu duoc mau
cudi cung.
<Vi du 1-2> Nudi ciy va tinh ché thé thuc khuén trén quy mo l1én

Thé thyuc khuén thu duoc tl‘f vi du 1-1 dugc nudi céy_trén quy md 16n bﬁng cach st
dung APEC (E10-4), v& sau d6 thé thye khun duoe tinh ché tir d6.

Cu thé, sau khi APEC (E10-4) dwoc nudi cdy lic va mot phéﬁ wde 1,5x10"cfu
duoc ly tdm & toe do 400 vong trong 10 phit va sau d6 tai tao huyén phu trong 4 ml dung
dich SM. Thé thuc khuén 1,5x106 pfu dugc ching vao d6 véi ty 1€ lay nhiém
(mumultiplicity of infection -MOI) 12 0,0001 va dé yén & nhiét d6 phong trong 20 phut.

Sau d6, dung dich nay dugc chiing vao 150 ml mdi truong LB va nubi chy 0 37°C
trong 6 gid. Sau khi viéc nudi cay két thl’lc, clorofom dudc b sung vao véi lugng 1% (thé
tich/thé tich) cua thé tich cudi va khuéy trong 20 phut. Sau dd, cac enzyme gidi han
ANDazal va ARNaza A dugc b sung vao sao cho ndng dd cubi ciing 14n luot 13 1 pg/ml
va dung dich nay duoc dé yén & 30°C trong 30 phiit. Sau d6, NaCl va polyetylen glycol
(PEG) duoc bd sung vao dé c6 ndng do cudi cing 1an luot 13 1M va 10% (trong lwong/thé
tich) va dugc dé tiép & 4°C trong 3 giv, sau d6 ly tim & nhiét 9 4°C va véi toe do 12000
V(‘)ng/phﬁt trong 20 phut, theo d6 thu duoc cac két tia.

Cac két tiia thu duge dugc tai tao huyén phit trong 5 ml dung dich SM va dé yén &
nhiét d¢ trong phong trong 20 phut. Sau d6, 4 ml clorofom dugc bd sung vio va khudy,
sau do ly tAm & nhiét do 4°C va véi van tée 4000 vong/phiit trong 20 phiit, theo d6 thu
duogc dich ndi. Sau do, dich ndi nay duoc loc béng bo loc 0,45 pm va thyc hién si€u ly tim
- (35000 vong/phut trong 1 gir & 4°C) bang cach st dung phwong phép gradient mat do
glyxerol (mét d0: 40%, glyxerol 5%), sau d6 tinh ché thé thurc khuén nay.

Céc tac gia sang ché da dat tén cho thé thyue khudn thu dugc bang cach chiét mu tir
céc mAu phén trong trang trai va c6 hoat tinh diét khudn dic hiéu dbi voi APEC 1a "Thé
thue khudn ©CJ23" va luu gitr thé thuc khun nay tai Trung tdm giéng vi sinh vat Han
Qudc (Korean Culture Center of Microorganisms) (361-221, Hongjedong, Seodamun-gu,
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Seoul, Korea) véi s6 Iuu trit 1a KCCM11365P ngay 30/1/2013.
<Vi du 2> Thir nghiém gy nhiém ®CJ23 trén E.coli

P& khing dinh viéc thé thuc khudn ®CJ23 dugc tinh ché trong Vi du 1 ¢6 hoat
tinh ly giai dbi véi cac ching E.coli khong phai APEC (E10-4) hay khong, viéc gy
nﬁiém khudn chéo véi céac loai E.coli khac dugc thuc hién. |

Cu thé, trong s6 cac ching E.coli kiéu dai thu dugrc tir khoa thli y trudng dai hoc
KunKuk, 2 loai thudc chung APEC (E10-4 va E09-35) va 6 loai thudc ching E.coli
khong gy bénh (E09-1, E09-10, E09-13, E09-14, E09-15 va E09-16) dugc nudi cdy mot
cach tuong ng, nho d6 thu céc dung dich nudi cdy. Mbi dung dich nudi cdy nay va
®CJ23 da tinh ché duge sir dung dé thuc hién phuong phap phi thach mém va xac dinh
xem liéu vét tan c¢6 dugc tao thanh hay khong.

Cac két qua dugc thé hién trong Bang 1 duéi de‘iy:

Tén ching Hinh thanh vét tan
APEC (E10-4) "o
APEC (E09-35) ‘ 0
E. coli (E09-1) X
E. coli (E09-10) X
E. coli (E09-13) X
E. coli (E09-14) . X
E. coli (E09-15) X
: E: coli (E09-16) X

Nhu néu trong Bang 1, ¢6 thé khing dinh rang thé thuc khuin ®CJ23 dugc tinh
ché troné Vi du 1 khong c6 hoat tinh ly gidi véi cac chung E.coli khong gay bénh.
<Vi du 3> Quan sét hinh théi cita ®CI23

Thé thuc khuén ®CJ23 da tinh ché trong vi du 1 dwoc pha lodng trong dung dich
gelatin 6,01% va sau do, dugc c¢b dinh trong dung dich glutaraldehyt 2,5%. Thé thuc
khuin saﬁ khi ¢ dinh duge nhd giot trén dia mica phu cacbon (xép xi 2,5%2,5 mm), dugc
dé thich ung trong 10 phut va rira bing nude cit vo tring.

Mang cacbon dugc dat 1én ludi bang ddng, nhudém bing uranyl axetat 4% trong
thoi gian t‘u 30 dén 60 gidy, 1am khd va kidm tra bing cach sir dung kinh hién vi dién tir
truyén qua (JEM-1011, 80 kV, d6 phong dai tir 120000 dén 200000) (Fig.1).

Fig.1 thé hién hinh anh chup bang kinh hién vi dién t&r ctia thé thyc khudn ®CJ23.
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D4 phan doan dugc ring thé thue khudn ®CJ23 c6 kiéu hinh thai v6i diu 20 mit, kich
thudce khoang 40nm ma khong c6 dudi, vi vay vé mit hinh thai hoc, thé thuc khuén thudc
vé Podoviridae.

<Vi du 4> Phén tich kich thuéc ADN h¢ gen cua ®CJ23

ADN hé gen dugc chiét tir thé thic khudn ®CJ23 dugc tinh ché trong Vi du 1.

Cu thé, axit etylendiaminetetraaxetic 20mM (EDTA), proteinaza K 50 pg/ml, va
natri dodexyl sulfat (SDS) dugc cho vao dung dich nudi cdy chira thé thuc khuan ®CJ23
da tinh chét va dé ¢ nhiét 4o 50°C trong 1 giv. Mot thé tich phenol (pH=8,0) twong duong
duoc cho vao va khudy, sau 66 ly tAm & nhiét do trong phong va voi tbc do 12000
vong/phut trong 10 phut, theo d6 thu duge dich nbi. -

Dich ndi nay duoc tron véi mot thé tich PC (phenol: clorofom =1:1) twong duong
‘va dugc ly tdm ¢ nhiét 46 phong va & tbe d6 12000 vong/phut trong 10 phut, theo d6 thu
duoc dich ndi. Dich ndi dugc tron voi mot thé tich twong duong clorofom va ly tim &
nhiét do phong va véi tbe o 12000 vong/phit trong 10 pht, theo d6 thu duge dich ndi.
Dich nbi thu dugc nay sau d6 duoc tron véi dung dich natri axetat 3M dén 10% tong thé
tich va thé tich gép d6i dung dich etanol lanh 95% va dé & nhiét d6 -20°C trong 1 giay.

| Sau do, ly tdm & nhiét do 0°Cva s téc d6 12000 véng/phﬁt trong 10 phut va thu
14y cac két tia bing cach loai bo dich ndi. Sau d6, 50 ul dung dich dém Tris-EDTA (TE)
(pH=38,0) dugc cho vao dé hoa tan céc két tia thu dugc. ADN da chiét dugc pha loang 10
14n va ndng d6 duoc tinh bang phwong phéap do hip phu & OD,.

Tiép do, 1 pg ADN duoc nap 1én gel agaroza 1% dé dién di trong trudng xung
d@n@dwikwgdekmmmmmﬁsAHKEDUmg20gdb&gcﬁhykmmgm&ghé
BIORAD PFGE chuong trinh 7 (khoang kich thude: 25-100 kb; do bién dbi thoi gian
chuyén ddi: 0,4 dén 2,0 gidy, hinh thing; dién 4p xudi: 180 V; dién ap nguogc: 120 V)
(Fig.2)."

‘Fig.2, la hinh anh dién di gel trong truong xung dién (pulsed field gel
electrophoresis: PFGE) cia ADN h¢ gen cua thé thuc khudn ®CJ23, va ¢6 thé khang dinh
- dugc r?lng ADN hé gen cua thé thye khudn ®CJ23 c6 kich thudc khoang 71 kbp.
<Vi du 5> Phén tich mau protein cia ®CJ23

15ul dung dich thé thuc khudn ®CJ23 da tinh ché (d6 chudn 10"pfu/ml) dugc
trén v6i 3 pl dung dich mau 5xSDS va gia nhiét trong 5 phut. Sau d6, thuc hién phép dién
di SDS-PAGE 15% (Fig.3).
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Fig.3 12 hinh anh dién di thé hién két qua ctia phép SDS-PAGE thuc hién cho thé
thuc khuén ®CJ23 va da quan sét thiy cac protein chi yéu c6 kich thudc khoang 40 kDa,
43 kDa, 53 kDa.
<Vi du 6> Phan tich dic tinh di truyén ctia ®CJ23

Pé khing dinh cic dic tinh di truyén ciia thé thuc khudn ®CJ23 da tinh ché trong
Vi du 1, ADN cua thé thuc khudn ®CJ23 dugc phan tich bing cich st dung méy phan
tich trinh ty FLX titan (Roche), 12 mot thiét bi phan tich gen. Céc gen dugc 13p rép &
Macrogen INC. bang céch sir dung phénvmém ghép gen GS va de novo (Roche). Viéc
phéan tich trinh ty khung doc mé dugc thuc hién bang cach st dung phin mém
GeneMArk._hmm, Glimmer v3.02 va FGENESB. Viéc dinh danh khung doc mé& duoc
thue hién béng cach str dung chuong trinh BLASTP va InterProScan.

| Trinh tu h¢ gen cua thé thuc khudn c6 rat nhidu diém giéng vdi trinh tr hé gen cta
thé thuc khuan da biét nhung da khing dinh dugc ring kh‘(“)ng c6 thé thie khudn nao ma
tAt ca cac phan ciia né giéng hoan toan (100%). Do do, c6 thé khing dinh ring thé thuc
khuén theo séng ché 14 thé thyc khuén méi dugc phan lap. |

Bang 2 duéi day thé hién cac két qua thu dugc khi so sanh cac phan twong dong
cua trinh tu gen cﬁa thé thuc khuan ®CJ23 véi cac trinh tw hé gen dd gidi ma cla cac thé

thuc khuén khéc.

[Bang 2]
Lénh hoi Péi tuong pidm | MUcdowong | oo
_ dong
R 5 ... Bat | Két . ... - |S6 lugng trong
h \ \ - . 9
Tén Chiéu dai diu | thic M6 ta Giatri E dbng/téng s6 (%)
Contig00001 orf00004 | 183 | 1 | 165 | Prowcingi@ddinhgp2dfthethye | )p g 51/55 92

khuén Escherichia vB_EcoP_G7C]

ARN polymeraza RNAP1 dudi
Contig00001_orf00002 | 438 1 | 435 | donviA [Thé thuc khuén 3E-74 142/146 97
Escherichia vB_EcoP_G7C]

]

protein gia dinh gp1 [Thé thuc

ig00 01 1 : )
Contig00001_orf000 324 321 | {4 in Bscherichia vB Ecop G7c S50 | 94107 87
. protein gia dinh gp6 [Thé thyc
Contig00001_orfU000S | 129 | 1| 126 | |\ pl o hia v, Ecop G7C]| 1712 37/42 88
) ARN polymeraza RNAP2 duéi
Contig00001_orf000017 | 1218 1 | 1215 | donvi A [Thé thyc khuén 0 358/406 88
Escherichia vB_EcoP_G7C] '
Contig00001 orf000011| 315 | 1 | 312 | Prowingiddinhgpll [Thethue | gp 4o 1 gy 80

khuén Escherichia vB_EcoP_G7C]
protein thé thyc khuén dy doén

- Contig00001_ort00008 | 222 1 219 | [Thé thyc khudn Escherichia 4E-32 64/73 87
vB_EcoP_G7C]
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protein gia dinh gp9 [Thé thuc

Contig00001_orf00006 | 309 1 303 khun Escherichia vB_ EcoP_G7C] 2E-45 93/101 92
ARN polymeraza RNAP1 dudi _
Contig00001_orf000015 | 819 1 816 | don vi B [Thé thuc khuén 9E-152 | . 261/272 95
Escherichia vB_EcoP_G7C]
. protein gia dinh gp9.2 [Thé thuc
Contig00001_orf00009 | 258 1 252 khudn Escherichia vB__EcoP_G7C] 3E-25 59/84 70
, protein gia dinh gp14 [Thé thyc
Contig00001_orf000013 | 351 1 348 khudn Escherichia vB_EcoP_G7C] 1E-60 107/116 92
. protein trén vo [Thé thuc khuén
Contig00001_orf000019 | 879 46 876 Escherichia vB_EcoP_G7C] 4E-119 220/277 79
. protein gia dinh gp12 [Thé thuc
Contig00001_orf000012 | 381 1 378 khudn Escherichia vB_ EcoP G7C] 1E-61 112/126 38
. . protein gia dinh gp16.1 [Thé thyc
Contig00001_orf000018 | 183 76 | 180 Khudn Escherichia vB_EcoP_G7C] 5E-08 . 25/35 71.
. protein gia dinh gp17.1 [Thé thyc
Contig00001_orf000020| 189 1 186 khudn Escherichia vB_EcoP_G7C] 4E-28 61/62 98
, ' protein gia dinh gp17.2 [Thé thuc
Contig00001_orf000023 | 186 1 183 khun Escherichia vB_EcoP_G7C] 1E-24 58/61 95
. dCTP deaminaza [Thé thuc khudn
Contig00001_orf000027 | 507 1 504 Escherichia vB_EcoP_G7C] 5E-87 157/168 93
. protein gia dinh gp24 [Thé thuc
Contig00001_orf000025 | 1053 1 | 1050 khun Escherichia vB_ EcoP_G7C] 0 331/350 94
. protein gia dinh gp25 [Thé thuc
Contig00001_orf000026 | 1176 1 1173 Khuén Escherichia vB_EcoP_G7C] 0 374/391 95
Protein mién dich mang gia dinh
Contig00001_orf000029 | 279 91 | 219 | [Thé thuc khun Escherichia 6E-17 41/43 95
vB_EcoP_G7C]
. protein gia dinh gp29 [Thé thuc
1 , -
Contig00001_orf000031 | 444 1 | 441 Khuin Escherichia vB_EcoP_G7C] 6E-70 133/147 90
. thymidilat synthaza [Thé thuc
1 0032 2 . N -
Contig00001_orf00003 945 1 94 khuén Escherichia vB_EcoP_G7C] 3E-148 261/314 83
. protein gia dinh gp31 [Thé thuc
tig00! 21 ; -
Contig00001_orf000034 3 1 210 Khuin Escherichia vB_EcoP_G7C] 2E-33 67/70 95
L protein giéng rIIA [Thé thuc khuén
Contig00001 37| 2568
ontig00001_orf0000. 1 | 2562 Escherichia vB_EcoP_G7C] 0 734/854 85
) protein gia dinh gp32 [Thé thuc
Contig00001 0035| 327 2 X -
ontig00001_orf00 : 321 khuan Escherichia vB_EcoP_G7C] 2E-25 791108 73
_ protein gia dinh gp40 [Thé thuc
Contig00001_orf000045 06 1 297 2 -
ontig o 3 khuan Escherichia vB_EcoP_G7C]} IE-46 93/99 9
! protein gia dinh gp38 [Thé thuc
1 1 1 p 4E-92 5
ContlgOQiOO _orf000043 | 53 528 khuén Escherichia vB_EcoP_G7C] E-9 168/176 9
. protein gia dinh gp36 [Thé thuc
; - /11
ContlgO(gOO 1_orf000041| 351 1 | 348 Khuén Escherichia vB_EcoP_G7C] 8E-56 108/116 93
. protein gia dinh gp42 [Thé thuc
2 - 2
Contig00001_orf000048 | 981 1 978 khudn Escherichia vB. EcoP_G7C] 1E-176 316/326 96
Contig00001_orf000044 | 2580 | | 2577 | ADN polymeraza [The thyc khuan| 830/859 96

Escherichia vB_EcoP_G7C]
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protein lién két ADN sgi don [Thé

Contig00001_orf000051 | 804 1 687 | thuc khuin Escherichia 1E-110 215/229 93
vB EcoP G7C]
. protein gia dinh gp44 [Thé thyc
. - 2 98
Contig00001_orf000050 | 753 1 | 750 khudn Escherichia vB_ EcoP_G7C] 8E-138 246/250
ADN helicaza [Thé thuc khudn 97
i ) 423/436
Contig00001_orf000042 | 1311 1 | 1308 Escherichia vB_EcoP_G7C] 0 3/
: protein gia dinh gp35 [Thé thuc
2 - 0
Contig00001_orf000040 | 396 1 393 Khudn Escherichia vB_EcoP_G7C] 1E-61 119/131 9
) protein giéng rIIB [Thé thyc khuén
Contig00001_orf000039 | 2049 1 | 2046 Escherichia vB_EcoP_G7C] 0 576/683 84
, protein gia dinh gp47.2 [Thé thuc
: c - 5
Contig00001_orf000055| 123 1 120 khuén Escherichia vB_EcoP_G7C] SE-13 34/40 8
. protein gia dinh gp47 [Thé thyuc )
Contig00001_orf000053 | 441 1 294 Khun Escherichia vB_ EcoP_G7C] 2E-25 73/103 70
, protein DNS [Thé thuc khuén
: 96
Contig00001_orf000049 | 2154 1 | 2151 Escherichia vB_EcoP_G7C] 0 695/717
endonucleaza ngy cu HNH du
Contig00001_orf000047 | 498 1 495 | doén [Thé thuc khudn Escherichia | 1E-90 160/165 96
vB_EcoP_G7C]
. protein gia dinh gp46 [Thé thyc
2 - : 8
Contig00001_orf000052| 555 1 552 Khudn Escherichia vB_ EcoP_G7C] 1E-98 181/184 9
. protein cAu triic du doan [Thé thuc
z - 1
Contig00001_orf000063 | 444 1 441 Khuin Escherichia vB_EcoP_G7C] 1E-47 109/153 7
i . . 2
. protein dudi du doan [Thé thuc
Contig00001_orf000065 | 843 7 840 Khudn Escherichia vB_ EcoP_G7C] 5E-136 265/278 95
ARN polymeraza cia virion
Contig00001_orf000061 | 10713 |2713|10710| [Escherichia thé thuc khuan 0 2410/2686 89
vB_EcoP_G7C]
. protein gia dinh gp58 [Thé thuc
Cont1g0(0001_orf000071 345 1 342 Khudn Escherichia vB_EcoP G7C] 2E-57 113/114 99
. protein gia dinh gp57 [Thé thuc
Contig00001_orf000070 | 1221 1 | 1218 Khun Escherichia vB_EcoP G7C] 8E-170 386/406 95
. protein gia dinh gp55 [Thé thuc
t 42 1 ) -
Contig00001_orf000066 | 6 639 khudn Escherichia vB_EcoP_G7C] SE-102 206/213 96
- protein gia dinh gp53 [Thé thuc
Contig00001_orf000064 | 2655 1 | 2652 Khun Escherichia vB_ EcoP_G7C] 0 810/887 91
g 49 [Thé thyc khud
Contig00001_orf000059| 519 | 37 | 513 | 8P49 [Thé thuckhuan 2E-85 |  144/159 90
Enterobacteria N4]
. protein vo chinh [Thé thuc khuén
4 7
Cont1g00Q01_orﬂ)00069 1203 1 | 1200 Escherichia vB_EcoP_G7C] 0 389/400 9
o protein cira [Thé thuc khudn
Contig00001_orf000072 | 2271 1 | 2268 Escherichia vB_EcoP_G7C] 0 735/761 96
L protein gia dinh gp71 [Thé thuc
ContlgOOQt_Ol_ortOOOOéS 348 1 342 Khuén Escherichia vB_EcoP G7C] 1E-51 99/114 86
terminaza du6i don vi A [Thé thuc
. ! : ; 2 8
Contig0000 1_orﬂ)000‘2 1590 | 1 | 1587 Khudn Escherichia vB_EcoP_G7C] 0 521/529 9
Contig00001_orf000074| 636 | 1 | 633 | N-exetylmuramidaza[Théthue | 0103 | 19901y 94

khuén Escherichia vB_EcoP_G7C]
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Protfein Rz/Rzl’ spanin du doé;n

Contig00001_0rf000073| 225 | 2 | 169 | [Thé thuc khuin Escherichia 5E-24 55/56 98

vB_EcoP_G7C]

Contigd0001_orf000075 | 330 | 49 | 321 E;‘:::Egs‘:hz’::hi’ 3;5—:221:%07 q &2 66/91 72
Contig00001_orf00001 | 711 | 1 | 708 i;‘l’lt:l‘l“E‘?c'g’ei‘;h‘fZint‘:oz‘f& o 4B | 232236 98
contig00002_orf00003 | 690 | 1 | 687 i:::rllnEgs?h(:::hlgfslg?i]I;;;’lfg7 o SE14 | 223229 97
Contig00001_orf00004 | 279 | 1 | 276 E;‘::;“Egsf‘h‘:::hlg:zgg::i‘& o Y 69/92 75
Contig00001_orf00006 | 315 | 1 | 312 i;‘::;“éf‘h:::hlg:3113_1}3[30*;;2‘7’2] 2E-43 | 84/104 80
Contig00001_orf00004 | 2115 | 64 | 2112 5;’?:&?2;‘2[Z%S]Chericma 0 510/689 74

<Vi du 7> Thir nghiém tinh 6n dinh cua ®CJ23 phu thudce vao dd pH

D4 xéc dinh xem thé thuc khudn ®CJ23 c6 n dinh trong méi truong pH thép clia
da day hay khong, thir nghiém d6 dn dinh dugc thuc hién trong mot khoang pH rong (pH=
2,1;2.,5;3,0; 3,5; 4,0; 5,5, 6,4;7,5; 8,3; 9,2 va 11,0). _

Pé thu nghiém, cac dung dich pH khac nhau (dém natri axetat (40 pH=2,1; 4,0,
pH=5,5 va 6,4), dém natri xitrat (pH=2,5; 3,0 va pH 3,5), dém natri phosphat (pH=6,9 va
pH=7,4) va dung dich Tris-HCI (d¢ pH=8,2; pH=9,0 va pH=9,8 va pH=11,0) dugc didu
ché & ndng @6 12 0,2 M tuong (mg.

Sau khi 90p1 mbi dung dich pH dugc trén véi 10 pl dung dich chira thé thuce khuén
¢6 d6 chudn 2,0x10'° pfu/ml sao cho ndng d6 ciia mbi dung dich pH 12 1M, m&i dung dich
pH nay dugc dé yén & nhiét d6 phong trong 2 giod. G nhém dbi chimg, 20ul dung dich
chira thé thuc khuén (2,0x1010 pfu/ml) dugc tron véi 180 pl dung dich SM va sau do, dé
yén & niliét do phong trong 2 gi¢. Sau do, dung dich phan ting dugc pha lodng tirng béc,
10 pl duhg dich pha loang & mdi bac dugc nhé giot va nudi ciy & 37°C trong 18 gids bang
phuong phap phu thach mém va do chudn dugc do dua trén viée c6 hodc khong c6 hoat
dong ly giai.

Fig.4 thé hién két qua cia thir nghiém kha ning chiu axit clia thé thuc khuin
®CJ23. Nhu thé hién trong Fig.4, c6 thé khing dinh ring thé thyc khudn ®CJ23 khong bi
mét hoat tinh va dn dinh trong khoang @6 pH nim trong khoang tir 3,5 dén 11,0 so v6i
nhém ddi chimng.

<Vi du 8> Thir nghiém v& d¢ 6n dinh cia ®CJ23 phy thudc vio nhiét do
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Thuec hién thir nghiém khing dinh d on dinh d6i véi nhiét trong qua trinh bao ché
cta thé thyc khuén trong trurong hop sir dung thé thyuce khudn nay 1am ché phim phu gia
cho thirc an chan nudi trong s6 cic ché pham chira thé thuc khudn.

Cu thé, 100 pl dung dich chira thé thye khudn ®CJ23 c6 ndng d6 6,5x10° pfu/ml
duogc dé & 60°C trong 30 phiit, va sau d6, dung dich néu trén dugc pha lodng timg béc, 10
pl mdi dung dich da pha loang & mdi bac dugc nho giot va nudi cdy & nhiét do 37°C trong
18 gid bang phuong phap pht thach mém va do chuin duoc xac dinh dua trén sy c6 mat
hoac khong c6 mat cua hoat dong ly giai (Fig.5).

Fig.5 thé hién két qua cua thir nghiém khé nédng chiu nhiét cta the thuc khuan
®CJ23. Nhu néu trong Fig.5, do chudn cua thé thuc khuan ®CJ23 khong bi giam téi
khoang g1a tri 1 log hodc cao hon trong thoi gian tiép xuc voi nhiét d6 60°C trong 1 gid.
<Vi duy 9> St dung quang phd dé thir nghiém muc d6 gy nhidm cia ®CJ23 trén cic
ching APEC kiéu dai | |

Viéc x4c dinh thé thuc khuin (I)CJ 23 c6 hodc khong ¢6 hoat tinh ly giai dugc thir
nghiém trén 6 ching APEC kiéu dai duge phan 14p béi khoa thu y treong dai hoc Kunkuk
nhung khong phai 1a APEC (E10-4) dugc st dung trong thir nghiém.

~ Cuthé, 10 pl dung dich chira thé thyc khuin ®CJ23 c6 d chuin 10° cfu/ml va
duoc tron véi 150 pl dung dich nudi ciy lic (ODgyy = 2) chira mdi chung trong sb cac
chiing dwgc nhé giot va nudi cdy & nhiét do 37°C trong 18 gid bing phuong phap phu
thach mém. Sau dc’), quan sat xem c6 hodc khong c6 Véi tan dugc tao thanh.

Céc két qua dugc néu trong Bang 3 dudi day.

[Bang 3] |
Tén ching - Hinh thanh vét tan

~ APEC (E09-6) | o
" APEC (E09-11) o
" APEC (E09-35) 0
APEC (E10-03) 0
—APEC (E10-04) o
APEC (E10-03) o

Nhu dugc thiy trong bang 3, c6 thé khing dmh duoc rang thé thuc khudn ©CJ23
c6 kha nang gay nhiém hiéu qua ddi véi APEC (bao gdm cac kiéu huyét thanh O-78), ma
14 mot vi khudn gdy bénh do E.coli & chim trong cic néng trai nudi gia cAm thong

thuong. Trong khi d6, da biét ring APEC kiéu huyét thanh O-78 14 chiing dugc phat hién
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nhiéu nhét trong cac ching APEC dwgc phéan 14p tir cdc ndng trai nudi gia cdm thong

thudng.
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YEU CAU BAO HO

1. Thé thuc khuin ®CJ23 (KCCM11365P) c6 hoat tinh diét khudn dic hidu dbi véi
Escherichia coli gy bénh cho chim (Avian Pathogenic Escherichia coli - APEC).

2. Ché phdm ding dé ngin ngira hoic diéu tri bénh nhiém khuén do APEC gy ra chtra
thé thyc khuan ®CJ23 (KCCM11365P) theo diém 1 1am thanh phéan hoat tinh.

3. Chét khang sinh chira thé thuc khudn ®CJ23 (KCCM11365P) theo diém 1 1am thanh
phén hoat tinh.

4. Chét phu gia cho thic an chin nudi cho chim chira thé thuc khuin ®CJ23
(KCCM11365P) theo diém 1 1am thanh phin hoat tinh.

5. Chit tdy rira chira thé thuc khudn ®CJ23 (KCCM11365P) theo diém 1 1am thanh phan
hoat tinh. |

6. Chit phu gia cho Vao nudc ubng cho chim chira thé thuc khuin ®CJ23
(KCCM11365P) theo diém 1 1am thanh phén hoat tinh.

7. Chéat 1am sach chira thé thuc khudn ®CJ23 (KCCM11365P) theo diém 1 1am thanh
phan hoat tinh.
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Hinh ve

(Fig.1]
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DANH MUC TRINH TU

<110> CJ Cheildedang Corporation

<120>  Thé thwe khun va ché phdm khang khuan chira thé thye khuan nay
same

<130> P13-5113

<150> KR 13/021501
<151> 2013-02-27

<160> 3

<170> Kopatentin 2.0

<210> 1

<211> 60125

<212> ADN X

<213> maot phan ctia ADN clia thé thwe khuan CJ23 Contig00001

<400> 1

tatcatcaac tattggagct atcatcatga ctactcaagc tactgtacgt atgaccgcag 60
gaactttact tggtactgtt aactcagctg ctactactgt tgcagatacc ttcggtacag 120
caactaaagc agtaggtatg cttaattcat atgtaagtac tatggcagag aaacaagcca 180
ttcgtactaa attagaaatg catacctttg ttaataaact ggcagaggaa acagctatga 240
ctgagactct gcgtaagaaa agtatcgagg aattctgcaa ggattcagag aacgctcgaa 300
tctataacgc agaatattct aaagtaattg acatcctgac taaagactaa gtcatctagg 360
agactcttcg gagtctcctg ttttgaacat tagatagata gtcaaaagta gataactatc 420
tactttactt ¢tacttctaa aaaccaagac gctccgegte ttatggatga tgtaaatgca 480
tccactaatc attgaacttt tatccttttg tttgggtgtt ctctccgacg agttcacceg 540
taaatcacat aaatctggag agtacaaaat gtctattcaa aaattcactt tcggtcaatc 600
taacgctgct gettctactg ctaaaactga caaaccaaaa gctcagttct ggctgaacat 660
tggttatgta gctaacgaag gctctgatga tgagaaattc atctctctge ctactggtat 720
tccactggat ;'e,‘lctcaggagc cactgcctac taatagcagc aatgctgact tccgtgctat 780
gcgttgtgea éagaacgact tgctggaaca gttaattgag tatgctcaga acctggaacc 840
aggtgaagaa(ggtatcataa acctgcaagt tcaacttcgt cgtgtgaaag cagaggcetgce 900
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tgacatccca gcagacgaga ataaatatgce tcgtaaactg actttctaat caaccaatag 960
actcccttcg gggagtcttt tatttttaac tagacgataa gctatttcta ctttttgagt 1020
atctttagac gaagggtact gaaacagtaa ccagatagat atagatttat attagaagag 1080
gaattaacca tgttagattt catcgctttc tgtgtaatct tctactttct gggttggaag 1140
ttacgtcata aatggttgct tattgctaaa ctgccattcg ttactatcga gtgtctcatt 1200
gctagtatta aacacaagaa agcaatgact cagtactaca agcaacaagc agaagagttt 1260
gcaaagagga accagtgata ttcactaaca tagatgatgc cattgaagaa tgtatctttc 1320
gfaggtatca cactggtgta cagaaacgac actatggtgt tgtacaactc aatggctatc 1350
aaatggttgt aagaattgta cgtaagaata aaccttttaa ctttatgtgg agtactaaat 1440
catgcgtaaa tcattaatca tgggaaccag agaagacgtg caaaagatga aagaacgtct 1500
ggttgctaag aaacagacgt ctgaaccagt acgtaagatt gttaccttba accattcatg 1560
tatcaagtaa ctaggagtcc tccattagga gggcttctat tttttattcc tgaatagtta 1620
gatatgtatt taaataggag aaataacctt gaatgaaatt gtttgtatac ttcctcaatc 1680
agctaagaté gctgacagga atatccgtat ccacttaccc tttccattaa gtaatccatt 1740
cactcgtaat gaaagaacca cagtagaaga tgtagaggta gcﬁatgaag cttacctccg 1800
taatcgtctt attagtgggg acaaactaat tacagcagag atggaaégga ttgcatcctt 1860
tgtaacagat agtacaggca agcctgttgg cttaattggt acagagtctg atgttaacgt 1920
tattcgtaaa. atattaatgg aggcattaaa tggctaaata taaggtaata cgcfttgcag 1980
ataatgaadg tggtattggt gcagaagtag agaaaaaaac attctttgga accagtacat 2040
gggtaaaagt tagtacacat ggacacagtg agtgcttcga taaatgggtt aataaagaaa 2100
ccggtgtatc?cggttatgct gatactaccc aatcagagat taatgacttc tatactgcca 2160
atcacattac taaggaataa acaaaatgtt gttcagcact aattatggta tttgcccaat 2220
ttgcaataaa lggaagaggag ttgctaatca taagaagtgt agtcgtatat tacagaaaca 2280
acggaatcag\ aaagaatggg ataaggtgct aaataatcag cataaagaag agaatcaaca 2340
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gatggctgtt aaagcatcta ctcaacgtat tcgccgtatt aactatatac aggggtatca 2400
gaaatgatta ttgcatatcc tacaggcaag actgtggaat atatgaagca tactattcaa 2460
gtgcctcact gggttaagta tatagcatta ctacctcgtc aatataagag tgctaatacc 2520
tcactaatag gattctctaa aaaacctaag ctaacagaaa acaatatctg ggtatcctct 2580
gggagacaag aagagattgg tttttgtgat ttgagtattg tcaataataa cgtttaccta 2640
acgctggaga aagtagcatg aatattgaaa attatgaaat cactttagta acagcagaca 2700
gtaaaactgt gattaacaaa caattaaata atgaccctga gatgcttaac tgggttgcag 2760
agCaatttgc tgatgttaac tcagcacagg taaccctacg gaatatgtca ggaaaagtag 2820
tagcatttac aggcaaggag ccagtatgaa aactattcta gtaatccatg attctacgtt 2880
tactgatgta gataagatga tgcgtaatat tgattatgté tctcagacaa gccaagcatt 2940
caatgaagag tttactctgt actgcaatgc tgaatctcct ctggttccta tecttaagga 3000
atcaggtcta ccattctcta cagagaactt cccggaagaa ccagactatg taatctcatt 3060
tatctatgac ttacatgatg gttctgaaac tagtgaatta gctatgaacc agtggcgtag 3120
taaacgtcct gtgtttgcat ttcaggtact taaaccatga agattatgtc attaggtgat 3180
gacaccaatg ctttacttgg tgtatctgca cgtccaatta tcattgttaa taaacatcac 3240
ggtaaatccg gtgagtatat tgggcgtggce tcaccattag gcaatccatt cgtcattggt 3300
aaacatggaa ccagagagca agtaattgct aagtataaag tctggttaca agaacagatt 3360
gataaaggta atccagttgt actggatgaa cttaatcgtc tgggtaataa agccattgat 3420
gagaaaggat tagccttaca gtgcttctgt tatccaaaac catgtcatgg tgaggttatt 3480
aaagagaagc tagtaaaggc tatgtataac tactttgtag aaaatctaaa aggataattt 3540
atgéaagaaa tcttagtatt cactactaat gtacttggac agcataacaa tgctgctgec 3600
aaattagctt ataagaaaca cggtgctcge tggggceatgg cctatggtca ttatggtaat 3660
agctttgcca ttccagtaaa ggatggttat ggtaaccgta ttaaagaagg tgctatctat 3720
ggcttcattg aaggctttat tgcatatgca tcttctaatc cacaatggga tttcaaagta 3780
atgggagata actttctgga cccatacctg ttcaataatg tcactggcaa tgtgctattg 3840
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ccagaagcat ggcataaata cttaggtaat gcttacaact attggagtta ataatgactt 3900
atgaagaact atggtctgct caagtcagag ccagagcact cacacgacac gatatctatt 3960
gtgcattaca gaacgaatta aagagtcgta ctaagctggg tcacatatcc ggcttagtta 4020
aaatatctat gactagccta gtctggcctt atcagaagaa aagtaatgag tttaatggta 4080
atggtctgca tgtacgcatc gactacatcg gtaatgaaaa cagtattcgt attacctttt 4140
ggactaagcg ttagttaatg gctgctccge agcttttggt tattaatcac atttaggaga 4200
ataagcgatg tactcatcca ttgaacatca gaagcaactc gaaaaactat tcaataaaaa 4260
tcagctcttg cctcgecatga ggaaggaatt cgaggactcc gaagaaattg actttaagge 4320
attcgctgcc tatttggaaa ttgattataa getgctcatt gacgcaatgg tgcagattge 4380
cctacataaa cgtgctgaca tccaaactat gattggttct ctaatgagtc actcagatga | 4440
tgctcagtac atcgcetgact gtctgtataa gatggcagag aatgactgct tcaactatga 4500
ccctaccatc gacaagttcg gtgttatcta tgagattagt gaagatgtac agatggaact 4560
ggaagcattc cagtacccat tacctatcgt aagtgctcct aagectgtta agtgtaaccg 4620
tgatactggt tactacgaaa gcagaggtag catcatactt aagaagaatc atcatgagat 4680
ggatgtctgt cttgatcaca tcaaccgcat gaacaatcaa cgtctctgca ttaactggga 4740
cgttgctaac tacgtaaaag actccegtee téacatggat aaacccaaag agggtgaaac 4800
ccgtcaggac tatgagaagc gtgttaaagc ctttgagaag tacagccgta cagctaagga 4860
agtaatggag ttagtgacca aagaaggtaa taacttctca ctggctcaca aatatgacaa 4920
acgtgggcgt acatatgcct gtggctacca catcaactaf cagggaacca gttacaacaa 4980
agctgtactg gagttcgctg ataaggagtt agtaaatgaa gactaacatt ggctcatatg 5040
agctatgggt taatgaagaa tgcgtttact ccggtacata tgtgaagtgc ttatactttg 5100
aaaagcttta caagcttcaa aaccctgaga gtaaaaccat tatttataaa ctatctgccg 5160
acgtagtaac tggctaatcc atccaataag caggctctcc atagtgggga gccaagaage 5220
aaaaggaaca taaaatgcaa ctgttaaccg ctaaacaata cctgaaagta gatatcgcca 5280
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ataactatgg tctggataaa aagacatggg atgagcgtat tgcctggttc gatgagaacg 5340
aagctaacct gcttaatctg gtagatgaag ctgaagattc tgcactgttc tatgctggtg 5400
taaatgcatg gaaagatatg aaagcaggta agcctattgg ttatgccgta gctctggatg 5460
ctacatcatc tggcttgcaa ttactggctt gtctgacggg tgaccgctct getgctgaac 5520
tgtgtaacgt agttaattac atgggtgaga atggtaagcc attacgtcgt gatgcttata 5580
cagtcatcta tcacaagatg ttggacatcc ttggtgaagc atctcgtatt aaacgtagtg 5640
acactaagca ggcagttatg actgcgttct acggctcaga agccaagcect éaagaagtat 5700
tcggtgaagg tattcgtctc aagacttttg agaatgtaét ggaaactgtt gctag'tg.gtc 5760
cttgggcatt gaacaagttc ttactgcaat gtggtaatcc agatgccaac cgttacatat 5820
ggatacttcc tgacaacttc cacgctgtca ttaaggtcat ggttcéagaa gtacagactg 588.0
ttaacttctt aggcaaaccg ttcgacatta ctcgtatggt tcagggtact gaagagaaga 5940
ctegtatgct ctetgetaac atcacccact ctattgatgg gatggtggta cgtgagatge 6000
tgcgtcgttg taacttcgac cgtgacttag tggaagcetgt gcgagaactc tgcgatgaag 6060
gtccatcaga atatggggag attgcaggta atctggagaa ggtacaagag ctatggagcc 6‘120
attatgagaa gtctggcttc ttatctttat ccatcctgga ctatcttgac ccatgtacta 6180
Mgcttatgt agaccgtcag gtagtagcag atatgattga cactctgcct aagaaaccat 6240
tccetgtaat gactgtacat gactgcttce gttgccatcce taactacggt aatgacctge 6300
gtcgtcagta caatcagatc ctgtctgata ttgctaagag tgacctactg ggcttcatcc 6360
tgtctcaggt actggggcaa gagttctctg ctggtaagcet ggatgacagce ctctggcagg 6420
acattcttga aacagactat gcgttgagtt aataaactag cctcattcct tcgggagtga 6480
ggcatatttf ttgcttggag gtaacaacta tgctaatccc ttttgaagta atctctcagt 6540
taatactgét agttttatct gtactggttc tgtctacaat agttcatgce cacaaatcta 6600
agtttgctta ttactactat ggagcatact cactaggctg ctttgtaatg gcaggatgga 6660
tagcttttgc tatctactgt gtaaacaact aaccctccta acggaggatt tattttttta | 6720
catgtcatgt atactaactc tgctatttac ttatgaggaa attgatatgc caactttgaa 6780
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agtaggtttt aacaaaacca ctaatgttgc aactgtactg gatgccagtg gttctatcce 6840
aggtggttcc gtagaagtag gaacctttgt acacccagat gccacttacc ctgatagctt 6900
agttatcttc catggtgttc gtgacctgct gtataaacgc tctgctaaag atccttctaa 6960
agaaggcttc tggcctaaca acatcgtgga tatgcagtct atctctattg atatgaaage 7020
tactccacga ctgactattg ctaccaaact gcctcgtgta gtctctacta tcgaaggtga 7080
agacatcaac tggcacgttg atgtagcagg tgggaaagca ccatttactt -ataaatggca 7140
attcaaagct gatactgctg gagcagcatt cgctgatatt gattcéggtg agaacgaatc 7200
cgctgctact gcaacactga ctcttaatga cgfaacagct acttctgctg Qtacttacaa 7260
agtgattgtt actgatgcta atggaaccac ggtagaggat gagtcactat tagctgtagg 7320
ctattacgaa gcaagttcac tggtagctac tcetgattcg ctggcetetgt ctgttgetge 7380
tgatacaact gctggtaaga ctgtaacaat tgttgctatg cctgttggtt catcttctgg 7440
tgctttatct atcaagactg ctccagattc tggtcgtgct acggctécca ttgctggtaa 7500
cgtactgaca gttaagccag tggctgetgg tgatactact tctgtagtag ttaccaatgg 7560
tacggtaga:t ataactatcc ctgttactgt tgcagaataa gggtattctt tgtttggggt 7620
tataaaccct gagataaaac cctcaagttt gacctcccta ttgaagggag gtcttttttt 7680
gacttaagca tcctggagcec aggaaatgta caaagaaatt gceattcttct cattcttatt 7740
aggtggttta ataggtgcag gatttgtagc tatttctaat acctactttg gttctactce 7800
aaattctgté acgcaaaccc tcaagcatga atgtgaattg aatattcctc gtaatcaaaa 7860
ctgtgtaatg cagttcgtac cggagaagaa atgaatatcc acaatctaca tttggttgag 7920
aaactgtatg aagaatacaa caacaaccga caacaattag ctagtttgaa gaagtcacca %980
catatggtg; aagtatcatt caatggtacg gatttaggac cacaagcccg tacaagaata 8040
cttcctggac tactgtcctt ttatcaaagg agggttgctg ttttagagaa acgctttgaa | 8100
catttaggtg ’éagatttatc accacttcca gatgaaggag aagagggatg aaagtaacaa 8160
atcgttctga éaacaatgag gtaactttcg gtgatgtgga gcctgctaat gattttattt 8220
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ataaccagac agtgtgttta aagattcact tacctgatgg taaacctgct gctgttgctg
tagaaactgg taaatcattc tgtctatctg caagtacatt cgtaacacca ataaacctgg
aaggatatta cctttgaaat taacacagtc ccaagcaatc ttccttcgta tggttcaagg
tggctctgcc accagcaacce gtaataacaa aaccgcacag tctcttaaga agetgggctt
agtécagttc aatgctggtc ttgggtggtc attaacccct atcggtgtac ttaaactcaa
tgaattaaaa ggtaactaaa tgaaaacttt atttaaaggt attgcagtag ctgcactgat
agctttggct ccaaatgcac aagctattga accagaaccc attttggaag gtgctcagge
ttatctggat gacactcgtg atgcgttcgg acaaggattc ttcatgggta gtatgatctc
ttacatcgag agtactaata actgtgttcc tgaaggtatt aagtattcgg tcattctgec
taagattgcc aaagtagtta tttatgactc tgcaatcctc aagafgaaga atacatctca
aattgttgtg tattcagtac acaaggcgta tccctgcact aaatcttaat tagcaattce
attagcttta ggagagtaag taaatggcaa gcatcgactc cttgaccgta tgtaattcac
gtcaagcccg taactttatt atccgtgctc tgaaagcagg taacgtaccg ttcctgactt
catcacctgg catgggtaaa tctgcaatca ttcgttctat tgcagaagaa tttggtatga
aactgataga ccatcgtctg tctacttctg ccccggaaga cctttetgge ttaccattce
gtaatggtga ccgtgcagag tttatcccat tcgctgactt attcccgatt gagggggatg
aagtaccaga aggttataat ggctggctcc tgttccttga tgagttcaac tcagctaaga
aagaagtagt agctgctgca tacaaactaa ttctcgaccg tatgactggt cagaaaaaac
ttcatcctaa tgtgatgatt gtctgtgctg gtaacaaagc tactgaccgt gecattgtta
atcctctggg tactgcaatg cagtctcgtg tggttcactt tgaaatggaa cttaacttcg
acatctttgt fgaagatgta atgattcctc aacaatggga tgaacgtctg gttgcatttc
tacatgctaa cccaggttat ctacatgact tcgacccagc tcataagaac aaaacgttct
gttgccctcé tacctgggvac tttgttaata aagacctéaa gaaccttcca gaaggtgctc
tgcc':tgatgai agattccctg tactacagtg gatttgttac acctggtaag getgtagagt

ttgttcaatt cactcaggta tataatcgta ttattacgat tgagaaagtg gtcaaagacc
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cattgggttg tccactaccg gaagataaca acctgtgttg ggctactgtt aaccatctag 9780
ctaacaaaac tactgaagag aacttcgctg atgttcttca gtacatcgaa cgctttaaaa 9840
cgttcaccca taagattctg tacttccgta cagtaggcag aacattacca gaacttcagg 9900
ctactcctga atggcgtaag getgctgcta atatctctcg ttacattcac ggataaaaca 9960
atgaaccaat ttcctcagca cacacttagt gatgaacaac tcatgcgcga atatgaccgt 10020
attcaggcgc aggcgtttct cggacgcagt getgcecttct ttggttcatt actatgtagt 10080
cttaaattct catggaaacg tgaggattgt cccactgcat gtactgatgg gatagaactc 10140
catttcaacc cagacttctt tatctggatg tgtécagatg caagggaaac agtattaatg 10200‘
catgaactat ggcatgtggc atatctacat gacatccgtc gtggaagccg tgacccggaa 10260
gtctggaacc aggcatgtga ccacttcatt aaccttcagt tagaggagga tggttacaag 10320
ttcactggta ttaatgaagg catttgcaaa gaccctcaat ataaaggatg ggtcgaagaa 10380
gacatctacg atgacctgat gaagaaccct cagaaaaggc agaagccgtc agggggtgct 10440
ggagcaggtc ttgctggega Catgaaatcc cccacttcgg gacagtccca Qggtgctgtc 10500
gtcaacaacg tagtacgfgc aatgcagagc cagaagatgg ctggtggaac aatgcccggt 10560
aagggtgctg gtcgtatgga agaggttatt acccaattcc ttaaaccagt ggttccatgg 10620
caagaagtac tcatgaactt ctttaccgac attgatgaca étcactatac gtgggccaga 10680
cctaaccgtc gttacactga catttatcta ccttccctgg aagatgatga aggacgtcta 10740
cgacacctag cctactttga ggatgtatct ggttctatta gtagtgctga ctetctgegt 10800
tttaactcag aggttgccta cgttaagagt caattcaatc ctaagaagat gaccctaatc 10860
accttcgac; atgttatcca ggaagaaata gacatcactg aagaagatac tttcgaagag 10920
attaagatta ctggacgtgg tggtacaaac ctggaaccag tacgcgaatg gattattaag 10980
aataagccaa ccgctgcaat catattctct gatatgtatg ttcgtccaat ggaagaattg 11040
ccatttgata ttcctatcat ctggtgtgtt ctgaataatc ctaatgctac cgtacdtttt 11100
ggggaggtag ttcatatccc taaaggaatg aaataatggt tgttaatggt aattctctat 11160
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atcgttcatc tcagttgctg gatgtcccag accgtaagat atccgagceat ggtgtaagct 11220
atggattagg tgaagctggt tatgatattc gtatcaaaca ggatattacc ttctatcgct 11280
tatttgggtt gattccaatg gtgaaggtcg ttgatagaaa taaagtatca cgccatttcg 11340
gcaagttcac attggcttca gcaattgaga agttcaacat gtccccttee tgtgtagceta 11400
tcgttcacga taaatctaca tgggcaagac gtgcattatc tgtgttcaat accgtaatag 11460
agccaggatg gaaagggtat ctcaccctag aactggtcta tcatggtcgt aagaaattgce 11520
atatcccggc tggtgetggg atagctcaag tattatttca tctggttcag gaacctgcta 11580
attacaatgg caagtatatg aaccaggaaa accaaccagt agctgctaga tcctcaaaat 11640
aaaggactat ccagcttaat caaggaaaca acatgtcagt atttcaagta actcaagaaa 11700
gtacaggtat tcgcctaacc attaatgcga accaagtgat tgcagtacaa gaacttaccg 11760
caggtaactc tgctattact accgtaggag gtgatgtagt aattaccaaa gaaaéctatc 11820
gttcagtacg taattacttg aaaaaagctc ttgctcctgc aagcaaagat gctgagtaag 11880
tagctgccta aatagcccag catagttggg ctatttgtga agaaéctaac tcaaccccac 11940
ataggaacca tcatggaatc tttagcagca atccttgttc tgttattgt attagctgta 12000
taccttatcc ctactattat tgcttttgca cgaggaéacg cctctaagtg gggtattggt 12060
gtcctaaata ttgtattagg ctggtcttta gtcttctggg tagtagcact gafttgggca 12120
ctgtctaata aaggtcagaa tcaagttaca aacgtaactg ttgttcaaac caatagtggce 12180
agtaaaacag agtaactaac ctaagcatca ttgcatagtg gtécttgtgg aagttacttic 12240
cagctcattg cttatccatc tcctaaccca agcccaccta accegtggge ttttttattt 12300
acaggtact:: ttatgtcaag cagacaaaat ggtaagtcta tcctgcaagg actggactta 12360
agtaagctg‘g aacaaactgc aatgcttact ttaggtaaaa ccatacatga ccaagtggaa 12420
atggatggéa ttagttctga tgtctatgca aaaatgcagg ctcttattca gaaaggatgg 12480
cccagcagag tatttaafat acctacatac attcccccag aaccccatct gaaatctaag 12540
gtagaccgaa tcatagataa gttctggctt aacccatgtg gagatgacat geatctttac 12600
ctggctcaaa tacaaaagaa tcctegtact aaggatgtgt ttaaaagtaa gagcactacc 12660
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catcactacc catggtatag aaggggtagt aaatactaat gcgtatccca ttcctaagaa 12720
aaagggaaca aaatcctgtt ctttataata aaggcataga ggatgagtat gaactcaacc 12780
gtaaagctcg ttcctacaca acaaaattat ttatggggac taaaacccct gatagattac 12840
tggactttgt ttttgaacaa gtctttatca tatacagctt agctatgtct gctggttcac 12900
aagaagtaag tgataaggca agacatgctc tctgtatgct ccgtaaagag tatgaagccc 12960
tcatgtatga agacttgtac tcctttaaag aagaaaccgc tgtagcatgt tetgtggcete 13020
ttactgaagg tgtagcagta ttacaagaac taccccgtag tgagtttaag ctggtatacg 13080
ttcaggttaa gagaatcaca gagacaagaa gtggtatCac taactatcta aggtcattct 13140
aatgattaag gcatcagtaa ttgcagattc cgttcatcca gaaacaggéa cccgtatcac 13200
aacctttgaa ttggtttatc cccgattcat tcacagtgag tttatgabtc accgtgtatt 13260
caaccgcaat gcttcaagta gccgtgctat tcctacctct aagttaatcg aacaggttcg 13320
caatgaacca gtgatgccaa gtcactgggg caagaaccag aaaggtatgc aagcagatga 13380
agaactcact cctatggaga ttgaggatgc taagtttatc tgggataacg ctgcatctgc 13440
tgctgctgté tatgctgaac agctacgccg tgggcaagta cataaacaga ttgttaaccg 13500
tattctggaa cccttcacac atatccgtgt agtggtaacc tcaactagcet gggctaattt 13560
ctatggactg cgtgaccaca aagatgcaca accggagatt cgtgaactgg ctcaégcaat 13620
gcgtaagg;:a cacgaagaaa gcacaccaag agcattaccg tatgggcaat ggcatttgcc 13680
atat'attgct catattgacc gtgttggggc ttacaatttc tgcaaacgta atcgaattac 13740
acgcgatgaa ccaagtgatg aagaagtgca tggactactt ctcaaggtaa gtgctgcacg 13800
ctgtgctcgt gettectata acaactttga gggacgtcecc tctactattg aggaagacct 13860
tggcttattt gctaagttag tggaaaacca acctattcat gcttccccaa cggaacatca 13920
agctacgcct atgaaccttg gtgagaagta tgtga‘ataac atgaacccgg ttacctggga 13980
acaaggtgtt acatccatgg ataaagaagg gaatctgtac tcaggtaacc tgctccactt 14040
tatccaattc égtaaattaa ttcctggtga gactattact gaatgaaaaa actagctcta 14100
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tacgcaatgc taattagtac cctactaaca ctgacctacg catacaaagt tgcctttgtc 14160
gtagaaacag atatgcagtt cattcgagct agtattctgt tctttgtaag cgagattggt 14220
ttatggtgtg tttactactt tgctcgtgac tacgaagcaa ttcgtgagca agaagaagtg 14280
aaaaaacaaa tgatacgatt tgtagaacaa aatcgtaagt aaacctaaga cctcctcegg 14340
gaggtctttt tttggtttca attaactctt tcaggagggc atatgcctge taaataccgt 14400
atcaaagaca cacccgtaat gtgtgagggt gagaagggcg acattg'_tata tgcctgtatc 14460
caggatgatt tcaatgctgc tcagatgcta acccaaatga caaatacact gcatgtgtca 14520
gtaacactgg accctaccgg tgactatcca tgcttcccta ttcctgecca taacctggag 14580
caaatccatg attaaccctg aagtaattca tagtaaaacc ggtaaggctg tcccactcag 14640
tgagattgca gtaactggtg atattgctgc ttgtccagct aacattgcct ctctatgcat 14700
atgcatcgct gcactagcag aggaacgtaa gttatggctg gaaccaagca aggaaatgat 14760
tcaggctggt ttagctgaag tacaaaacac gttagataac tgggaagaga acggcccact 14820
accatatgga acggtcaacg atataacaga tgacatggca tcagatatgg ctgtgtttgt 14880
attacaagcé atggcaggta aacgcaatgg ctaatgtaaa tatcgcctca gagaaaacgt 14940
atagcattca gattaatggt ttaaccgagt atcaggtctt attcctaatg aatgcttttc 15000
aaaatagtcc tgtaggtcac catcctaatg atgaaccacg ggaagaagct gaacttcgta 15060
aagctatttt tgataagtgt aaacaagttc taatgtaagc aacatttaat ctggagagta 15120
aataaatgtt‘lagttgcagat accaacgaaa tagctacctc agcgacactg ggtggcaaag 15180
aaacaattgc ctttggcatc tcagatgact cggcattctt ccatgtatta agtacttcce 15240
tgtataacaa:tcctactctg gcagtagttc gtgagactat atgtaacagc tgggatgctc 15300
atattgaggc.;ggtaaaact gatéccccta ttcgtatcac cattgataca gacaacttta 15360
ttaccttccg tgattacggt agtggtattc cagatgaact cattggttce atttatggtg 15420
tctatggtgc atctactaag aaagccaaca ttagtgttac tggtggcttt ggtctgggat ‘1 5480
gtaaatctcc attcgcttat acagatagct tacaggttac ttcatggaac caaggaaaga 15540
tgtctgtata taacgtagct aaggctgcga ttgagaatga tggtaagecg ggtattgtce 15600
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ctattgttac caatatacct actgaggaat ccggtctgga agttaaattc cagttaggca 15660
aacatgattt aaataccttt attcattaca tcaagtcaat cgtatttaac ggtgagatta 15720
aagctgagct tagtatccct aaactcgtta aaacggaaga aggtaatagt attcaabaag 15?80
gtgactacac tttactgaat acgctgggca tgtcatttga acctggttca tatgatatgt 15840
ctgatagatg gtatcagggc tatatgggta gcagtaacat atacgttcgc tacggtaatg 15900
taatgtaccc aattgtatcc agcccagceta gtgaagaagc tgtaggtctt atcctcaact 15960
tcatgaatat tattggtgct gacaatttag tagttcaggc tgcaccagac accttagcta 16020
tfgctcctag tcgagaaaca ctgtctaacc agaagttaac cgacgatggt attactactc 16080
tatgcgtaga tttagtagac cgtatggaga aagagattaa ggctaagatt cctgaagcca 16140
ttaagcaggt tgaagaatat gcctctgaat cctctacteg cttttgggaa tatccatctt 16200
tettgggtgc tgttacagat agaactgttc aacgctatat gtcttctagt ttatggacta 16260
aacaacgtaa gcatcacata aagcactggc gtaactta{c caataaggcg ttattagctc 16320
gtcctgaata tgcaggtctt aagaagctgt atggtaaggc tatgcatgct cttaaggata 16380
ctcgtgagga aagtacatac tccccattct cagaattagt atatcgcecat ctgcatﬁac 16440
ctcgacttgc tgctttaaaa acctctggta ttaagtggtc tggttacata atgaatcaag 16500
gcaaccgtgt tgacttggta aaaggtaaac ttactgacta ctttaggata tacaataact 16560
ctcaccaaag tattggcata tttactacca agaacgttgt agttactcga cgtttgtctg 16620
attgtgcaga ctctttctca tacttccctg aatacaatcg aggtgacctg gagcgtacag 16680
cttttgttca tgtcgttggt cctaagaaag gtgcagcaga ggaagctgta gctaagttca 16740
ctgctatggg ttatcgggtg attgacctta ctcaatataa tgagtgggac aaaccaacta 16800
acttccgtag; ggaacaggct aagatagctg ctgagaaacg ggctaagaca atagctgtca 16860

ataaaaccaa agcaggaggt aaaactaatg ctctgatttc attgaatgca gttcttggtg 16920
ctacccaggt acgtaataaa aatggggatt gggaacccag gecgtatatt cagaaagaat 16980

ttgctgaccc aagtcgtcat gagaaatatg gtttcgttga gatagaacag cctaagtact 17040
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acgtactagc caatcaggtt ggttctggta gtcctgtaac tgctcgaatt ggaaccatgt 171 OO
ggaaatggta tgagttgcct gatgagatga aagcagagac tgttgtctgt cgtaatcaaa 17160
tcgaagctaay caaggccaaa cgacgaggtg ctatccacat tgatgatgtt cgctttagtg 17220
aattgatgtc tgttattacc agcaaaggct tcaagaaata tgttactgaa catcgcatcg 17280
gtattcttga atacgtagga ctggatgaca gggaatactg ggaaattcta gacatactgg 17340
gtctaacctt caaaccctta cagaatctga ttttcaaacc agagtatgaa tgggcatatg 17400
actttttacg aaatcgacca cacgacaaca aagaaaaact tgttgaaatg égttgtatta 17460
agtcagttga tgacttagag ccatatgtaé aactggttéé tcccegtaac cataagtact 17520
ttaaagtact taatgattac aaagaattat tcagttatag ctggaataaa aatgacatcc 17580
tacagacgct ggacttaggt agtttggtca aacaccttaa gaagaatcca gaggatattc 17640
ctgggtttaa gtccctctac cgtaatcgtc taaataaact gaaaggtaac taatctgatg 17700
aaaatcgaac tgatttctat catcgcactg gcagttgaca gtcgtaacct tacattgtgg 17760
aagcccgatg gcetccacgat tgtatatcct cagagagacc cacgggttgce tcgcattgta 17820
tctgaagctc aaactaaagg tctgggaact accaaagacc aaatagaagt aaacatcgca 17880
ccagaagtaa acctgcgtac tgaatatctg gaagcagaga agaacactaa cggattcgtc 17.940
cgtttcttca aggtagctaa .agctaaactc aaagagttct tccaggaigg tacaggtgtt 18000
caacctgaéc gtattatttc tgatattaag ctgggtaatc ctactaagac actggtgtct 18060
aaagctatgg atacctttct ggctgtacag gccaatgaac cagaagtaac tgtaacagat 18120
gattgttatg acaaacgtga caatctgatg tgggttactg gctgggacaa agaccataac 18180
catcctgcac tggttcgttt tattaacgac gtaatgggtt gtgggtatga atatactaac 18240
accatgctce; aacaggaatg gcctgttgca gttcgtgcag tatctgatga tgaaatgggt 18300
gagtttgcta aacaagccga acacatcaaa ggggticatg ttgtattcac cagtcgtaaa 18360
cataccccac caccttacat tgaagtaact aaagttacga accaggataa gctggctgct 18420
gcctcggag; aactagctgc attgggtgct attagtactg atgacgctaa cttccacacc 18480
gatgtgaaggﬁ aagatgaagt ggttgttgct gttaccaaca atggggttat ccccggagtt 18540
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gagaacctgc aacgtcactt acgtcagtct gccaagctga aagactacaa gggctttact 18600
aagttccttg aacgtctggce tccggttatt aaagaccgtc tgcactcagt agaagacctg 18660
atgaagttca tggaaactgc tgaactgcct attgccgatg atggttcaat cctgttcctc 18720
aaacgcctta agtctagtgg tatagaaaac ggtaaacgtg tatfcgttga ctgtcactcg 18780
ggtaacattc gtcaatgggt aggctgtaaa gtgcaggtac gcgaagacct ggtagaccct 18840
gaccgtcgtc aggattgctc taacggtctg cacgtagcat ccatgagcta tctacgtgge 18900
ttcggtggta atgtgaccat ccttggtaaa gtagcaccgg aagatgtatt tgctgttcct 18960
cagtacagca ccaataaaat gcgtgtatct gcatatcata ttattgctga actaccggaa 19020
gaggaacgta ataatgttaa taatggtatc tacctgtcta égaéégaagt aggtaagaaa 19080
ttgcttaatg atgccatcgt tgggaaccat agctcaccta ccacacttat tatggttggg 19140.
ggtcattatg gtactaacct caaatacact aatctcacat ctggttctgt agaacaattc 19200
cgtacagttg ctagcaaaga agcactgaac atggaagagt cactgaatga agctgtagct 19260
gctgaaccag tgaaggctac tgaccttaaa cctgttatta agaaggctcc tactgtgaaa 19320
gaacaaatcc aggaactggt caaagagtic cttactgcaa caaccccaga agataagtta 19380
gctgctgctg accttctggt agaactgcgt ggtaaagctc gtaagcecttg ggctgéattc 19440
gatgtgggta atgatgtagt agctaagatt 'gctgatgtac gtgctaccta tacagctaag 19500
cctattggt; aacctaaagc tgttaagcag gataagacag ttaaacctac taaatcfaag 19560
cctgctatta atagtactaa tgccaacatc atcagaggtt atctagcaga tagtggtatg 19620
tctgattatc agaaagccca ctccattcat gacctgaaac gtgcagctaa gaagtcttat 19680
gctgctatgg gtcttactga agaagagtgc aaagccattg ataagctgaa gcaccacctt 19740
aagtaatagc ctgttcaaat agcctcactt ataataaagt gaggctatct ttgaagagga 19800
aataagctat gtctaaagta ttcagaagta atcgcaaagc aactgatgaa gacatcattc 19860
gtatgaatgq tottggtctg tccctcgeaa ctatcgetaa gacgttgggg gttcacccaa 19920
ccacagtca9 tttgcgattg cgttctctaa acattgaacc agccgacaca cgtcggacgt 19980
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tcatggaaaa cgtattacga cctttaccaa cccatgtggc tgattggctg tcagaacaag 20040
ttggtcctge ttatgagatt cgctcatatg taagagactt gattctggag gcatataata 20100
atcgccacct taaccaagag agtgagcatg acaagttcat ccgtttgtac gctggcaaat 20160
acggaagcct ggttccggaa agcagtacca aatccgacaa gtaagaacat tagtacccag 20220
atgggttgcc atttggaaga agtagaagaa atgcttcaga ccatttatcc aaatggtagt 20280
tacgatgcag aattactgca acgtgcacag gatgccatta caaatctggc aaatcatatg 20340
aagcgtaaag acaatgccta tcgcattgat gttagtaccg écctgctgga ctcactggca 20400
gaccagattg ttacagcaac tggcgtcggt actttccttg ggatgaatgt ccctggagca 20460
ttggctgaag tcaatcgctc aaactattct aagtttgaag atggagaacc tgtcttcaat 20520
gagaacatga aagttatgaa agggaaagac tacactcccc cggétttaac cccttacatc 20580
taaccctcta cggagggttt tttactggag attttaatgt tttccaaacc taccaaagcc 20640
ccactgaaca aggggcaaga agcggttgcg aaggagttct tcgacttcct gctcgaccct 20700
aatgctaccg aattcaatat tagtggccca gggggaactg gcaagacatt cctgatgtcg 20760
cacctcattg atgacactat gcctgcatat atggaaactt gctcccttat gggaaccaag 20820
cccctatata acgaagttgt tatgactgcg accacgaaca aggctgctga agttctggcet 20880
caagcta;ﬁtg ggcgtccaac atctacctat cattccttce agggattgat tgttaagaat 20940
gactttaaga ctggtgaggc taatgtcgta ccgtccaaat cattcaatat taagaagaac 21000
aaaatcatct tcgtagacga agcatccatg attgaccgtc agttacttaa atatgctcgt 21060
gaaggtactc accagtgcaa actggtattt gtaggcgatg cttctcagct tetgectgtt 21120
aaagagaata agtctccagt gtatgcaggt aatatcccaa cacactatct gactgaacag 21180
atgcgtaccg atgcaccgga acttaaagca ttgcaccagc aaftgcgtga tacggtagaa 21240
ggtaagacag gcttcctgec tattaaatgt attccaggca tcattgattg ggtacagggg 21300
gaagagafgg agaaactggt tctcagtcac ttlcactcaac' ctactaatag ccgtzlattgtt 21360
gcttacacaa atgaccaggt tattaattac aataactaca ttcgtgaage taatggctac 21420
gtgggtgagt actccattgg tgaacagcta gtctctaact ctgctattcg cttaggtgtg 21480
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gataatcgtc tgtctatcga gcaagacgta aaactcattg accaggatag cagtactcgc 21540
atgattccag ttacagatga cctggaactg gaagttcgtg atagtactct ggaccttggt 21600
tatggtggta ttgtaagtga agtcccagta cctaccgacc cagaatactt caaccgtttg 21660
gttaagtggc taggtaaaga gaagaactgg gaaccctact tccgtcttaa agaaaccatt 21720
ccagacctac gtgctactca tgcatgtact gtccataaat cacaaggctc tacttacgac 21780
acaatcttca ttgatgcaga tgacctctca agctgtcgce aacctgatat ggttgcccgt 21840
ctgctttacg tcgcetgtgte tcgtgeceegt aagegagtag tgttttatgg caatcttgtc 21900
agtaagtatg gtggtctaac tttctaaggg aggatatatg cctcagattg gttcagcgac 21960
tattggtcag gttgccaata gcagtgagat agtcaaacac ctgttcttag cagaactggt 22020
tcgtcttgat agtgtgttaa acggtatcat tgataagaac gaccgtatca atggtattga 22080
tatétéggct ggatttcttt atcaagggga gttctatcag cgttctaatg ctgccagacce 22140
tccaacctac ggtgaacgat taacacttaa tccagaactt tggcctgcaa tggacaagta 22200
tctgaaagcc tccagtcgec tgattatgga agtacacctt gtgaaccaga ctgtatatcg 22260
cctggttegt Qgttgtatgt cctatcagga tgtacgtgat gctttacctg aatgcctggf ' 22320
agcccaggac cagactggta agtacaagga actgccacgt actcgtgaag cagcectggac 22380
acttgctggt gatcctatgg caataaaaca gtatgagaag attéttccct ctattgagta 22440
ctatgcagct tcccatctga ttttctaagg taaggctatg cgttacatca cctctcagga 22500
tacgggtaag tatcctattg ctatcctcgg tcatcaaatc cgaagggagg agatgattaa 22560

aacctacctg ctgcctaatg acctaagcat ggaagatttc atcttcatcg aacttcattc 22620

tgcccececgge aagaagaaga ctectgcaag ggagattaag gagttcatac agcaggagtt 22680

gcaacaagta ctggacgatg cagagactca atacattatc tgtaccgatt ctgactactt 22740
caaaatactg actaaagaag caaaagcaga ggctaacctc ggctacgttt gtgattcagt 22800
atggggtaag cagaaggtta tctatgcacc tagctacaga caggtctttt atgaccctee 22860

tgtagtgaaa tctaagattg ctcagggtat ggatgcatta cttaaccaca tacgtgggca 22920
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gtatgcagaa ccaggtcagg gaatcattga gtttgaggct tatccagata ccccagagaa 22980
gatfaaagcc tggctagacc agttgcttga gatgaataag ccattggcta tagacatcga 23040
ggcattcggt ttaaagcact ataacgcagg tataggaaca attacgttct gttggagtaa 23100
gacacaaggc atagccttta atgtggacta cgagccgatt cctggagcta ctgaagcacc 23160
atacgggcgt atcaacagaa atgatgttgt tcgaaatctt cttcgtgagt tcttcattaa 23220
gtacactcaa cggcagatgt atcacaacat tagctacgac gtgtatgtgc ttatctatca 23280
gttattcatg gataacctga ttgatacaga aggcttactg catggfatgg aaatcatgct 23340
acgcaactgg gactgtacta agttaatcac ctacétggct actaacagtt gtgctggtaa 23400
tcaccttagt ctaaaagacc aggctcagga gtatgctggt aactatgctc aggatgacat 23460
taaagacatt cgtcttattc ctaatgagca actcttacgt tacaabctca ttgatggttt 23520
atgtacctgg tacacctatg agaaacactg ggatactctc attgctgatg accaactaga 23580
tgtttacaac aacatcttta agccagcctg tgaagatatt atccagatgc agttaactgg 23640
tatgcccatg aatatggata ccgttaacca agtagctaag gagatggaaa ctgacaggaa 23700
ccaggctctg aaaactattc gtgagtctaa gctcatgaag aactttaccc tgatgcttcg 23760
tcaggaatgg gtagatgata agaatgctaa gptcaagaag aagcaggtaa cacttgctga 23820
ctgtgatatc gagtttaatc ctaactccgg tccacaacta cagaagctat tatttgacta 23880
tattggctta ccggttcttg gtcttactaa gagcaagcaa cctgctactg acggtgacac 23940
tattaaagcé ctgcgtacac acacgcagag cgaagatgtt aaggaactgc tcaatgcact 24000
tatcgactat aagctcgtgg ataagattat cacttcattc atcccggctt tccgtaatge 24060
acaaccggga ccagatggat ggcactacct attcggcaac ctcaatctgg ggggaacggt 24120
ttctggtaga ttatctgect ctgagccaaa cetgcaaace attccgtctg gctccaaata 24180
cgccaagaag attaagaaat gcttcgaagc acccccaggt tggatctttt gtggactgga 24240
ctttgcaagcicttgaggacc gtatctcagc tttaactact aaagacccta ataaattgcg 24300
totgtatact gacgggttcg atgggcactc cctcagaéct aaattttatt tcggcgagca 24360
aatgccggat atagatgatt ctgtggaaag catcaactct attcagaaaa aatataaagc 24420
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cttacgtagt gaatcgaaag ctcccacttt cttattgact tacggtggga cttatatggg 24480
cttgatgaaa aactgcggtt tcccggaagg gaaggctaag ttaatcgaat ccagatacca 24540
tgaaatgtat acggttagtg atgcctgggt tcaagctaag ctagacgatg ctgccaaaac 24600
tggttatgtt actgccgceat tcggtttgag agtgcegtact cctttactgg ctcaagtatt 24660
acgtgggaca tgtaagactc cgtatgaagc agaagcagaa ggcagaactg ctggtaatgc 24720
tttagggcaa agctggtgtc tactaaataa ccgtgctggt tcagagttta tgcgtaaagt 24780
cagagccagt gagttcaggt tagatattcg tcctagtatt catattcatg atgctcagta 24840
cttcatgatt cgtgacaaca tggatacttt gcaattcacg aacaagcact tggttgaagc 24900
cgttaactgg caagaccatc ctgatattgc tcacccagaa gttggtttgg gtggggaact 24960
atccttgttt tacccaacgt gggctaacga gattgaaatt ccaaatcacg ctaccécaga 25020
agaagttcat caaataattc aaaaggcatt cgcatgacca aaagtactaa agaaactgtt 25080
gtcagaaaat atcattggat ggtagcagca caggtagtat tccaacttcc taaagtggat 25140
gatggttccce tgcttaccat gaacacaatg ttgctcacag atgaacctta cgtgacctat 25200
aaagatttgg ctcgtgccaa tcactctctg aaaatcagtc tggaccageg tttcgacact 25260
tcagttgact tgaaagacat cgtttatctg tctcttagca acctgggtct gatgtctgaa 25320
ccagagttcc aggcaaacat gattcccaag gagaaataat ggciaagctc tccggtggat 25380
‘ tgaataacté gtatgtagta ccagttaagc accctcaacg gaaégagcaa gagccatacc 25440
aagcagagfg tgaggatatt atccaagcac tgggcatgac cttcgatgaa ggttgtgcect 25500
ttaaagctct vatggcgaaat gctgctgecce gtatgggtaa tggtaaacct ggaaacactg 25560

ctgtttacga igcagagaag ctggttcatt atgctaatcg tattcttgct aaggagaagt 25620

tagctagtga'gttatttccg gatcctgcta cgaatgtaaa taccgttggt agttattgge 25680

accatacaaa caatggtaaa cctcacttca ctaaagaatt ttcattcatt gagattgttt 25740
ataaagatga acgagatgaa atttactcgt ataacttcaa tcagctaagt gaaattaagt 25800 -
ggaactgggt tcacagatac aggattactt actaatgaag ataaccaaca accatgatgt 25860



25490

DANH MUC TRINH TU
atcactggcc ctggctgtat ggctattgca tgacgagtaa ctaattatga aacagaggat 25920
tgcccatgac aggcttttac agcttgttag ttatgaccct atttccggga tttttactcg 25980
taggaatacc ggaaaggtat ctggttacct aatgaagagt ggttacgttc aactccgtgt 26040
ggatagtgtg ttgtactatg ggcatatcct tgcatggttc tatgtgcacg gtgtatggcece 26100
tacggataga attgaccata aggacaatat tcgccatcac aactggatag ataacctcag 26160
agaagcgacc cacaagcaga ataaccagag tgctgtttta tctaaaacaa acacatctgg 26220
atttaagggg gtatcctttt caaagaattt aggtaaatac agagcaacta tttgggttaa 26280
cagtaaacca attacattag gttttacaga tgacccaaga gaagctgctg ttctctatga 26340
tgaagctgct ataactcatt atggtgagtt tgctaaaact aataagcaat tgggactgtt 26400
atgaaactta ccaacaaaca cgacgttagt cttgcactag ctgtatggct tgtaacggat 26460
gattatgatt atgtagacaa tcctaagtat ctgtcfgtta ctaccttgct taagcccatt 26520
aagcaaatag tcatgaagca tcthtagat cttagtgacc agtcaattga tgttatggat 26580
ttcgtctcca catcaatggg tactggttta catgattcta tcgagaagge ctggaagctg 26640
ggtcataaga ctgcattgaa aaagttgggt tatcctcaac gagtaattga tgcagtagtc 26700
attaacccaa ccaaagcaga ctttgatgct aaccctgacc ttatcccaat ctacattgaa 26760
cagbgtggaa ccaggatagt taagggttgg actatcggtg gtaagttcga cratcgtaaca 26820
gaaggtctgt tgcaggactt taagtctacc tcaaccfatt cctgggttgce tggttccegt 26880
gatgatgaac ataagatgca aggcagcttg tatcgttgga ttcacaacga catcattacc 26940
gaagatgtaa tccgtattaa ctacatcttc actgacttca tgaaacacat ggctaatage 27000
aatccgaact atcctgctaa tcgtattatg cataaggata ttcegttget atctgtcgag 27060
aaaactgaéc gttgggtaga agagaagatt cacctcattg aaaagtactg gaatgcacct 27120
gaagaggaaa ttcctgaatg tactgatgag gagttgtggc gaacagagcc acagttcaaa 27180
tacttctctg atgcttctaa ggtagatgta cctggagcca gaagtaccaa aaaatttgac 27240

gatatggcat ctgctcgtat cttcatggct gaaaaaggtg gcaagggtgce tatcaaggtc 27300

gtggaggggc aggttaagcg ttgtctatac tgccctgtecg cgtccatttg caaacaaaga 27360
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gagagatatt ttccatcatg agtattgacc tgaccggagt cactcaccac cctgcaattg 27420
aagaaattgt agacgtgctg tgtaacaaga cacaaaacaa cgacagagga ttcttccgtg 27480
tcgaagtagc ctacttcctg gctaaaatgg catcctgcat gggtgcaacc attgtcacta 27540
aagaccgtgg tgacttacca gtcaacattt acgctatggc attagcaacg tctggcttcg 27600
gtaaaggtca ctcggtaaat attattgaag acggcttcat gactggcttc cgtaaacgtt 27660
ttatggaaga caccatgccc gtcattgcaa atgaccgttt atggaagatt gctaacgaac 27720
gtgctgctcg acaaggtaca gaccagaatg atgagtttga taaagtcgaa gcagagtata 27780
aacgtgctgg agcatatccg tttacgttté actctggtac tccaccagca gttaaacagce 27840
tacgacataa gctgttaatg gctgggtgtg gttcaatcaa cctacagatt gatgaaattg 27900
gttcaaacct gttggctaac acggatgtat taactctgtt cctggaatta tatgaccagg 27960
gtaaggttaa acagaagtta accaagaaca ctgctgaaag tgttcgtggt gaagaactgg 28020
atggtaagac tccagctaac ctgttgetgt ttggcacgcec aagtaagcta ctagatggtg 28080
gtcagaccga agaccagttc tatgactttc tggatacagg gtatgcacgt cgttgcttat 28140
ttgccattgg gcatttagat aaacgagcac atgcaacaat gtccccagaa gaaatctacc 28200
gtaacctgat taagcaggat aacgtacagt ctctgggtaa gtgggctaat cacttccaca 28260
gtctggctéa tccaaacttg ttcggcttta agatggttgt agaagatgct gtgggtattg 28320
ctctgattac ttacaagatc gattgtgaga aacaagcaga aggtatggct gaccacgaag 28380
aaattcgtaa ggctgaaatc tcccaccgtt actttaaagce tcttaagetg getggagceac 28440
tggcatttgt tgaccaaagt tcattcattg aaatgtctca tcttaaacaa gcaatcttge 28500
ttgtagaagé atccggggca gcattccagg gtattctcaa tcgtgagaaa gectatgtga 28560
agctggctaa gtatatcgct tctgtaggta aagaagtgac tcatgctgac ttactggagt 28620
cgttgecgtt ctataagagt ggcaatgcag ctcgtaatga gatgatgact cttgctacag 28680
catggggata caaacagcac atcatcatta agaaaacttt taatgaaggt attgagttct 28740

tccgtggaga gactctgaaa gagactgaca tcaatgagat gatagtggcec tatagtgata 28800
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gctttgctta tgactacatt ggtgaacgtg taccgttcga ccagttgcat gtattaaccc 28860
aagctcccgg tatgcactgg gtaaaccatc acatgaagaa cgggcatcgt tccgaagaga 28920
acgttattcc aggatttaac atgattgtta ttgactgtga tggtggagta ccactgcata 28980
cgtgccatga actgatgaag gaatataagt tcatgaccta taccactaaa cggcattctg 29040
atgaagagaa ccgcttccga ctgattattc caatgaacta tgagttacac ctcgacactg 29100
aggaatacaa agagtttatg aataacgtta tgtcttggct accgttcgaa acggatgaat 29160
ctgctaacca gcgagccaag aaatggatgt cctgtgagac tggttcctat céttacaatc 29220
ttgaagcaaa tctgttggac gtgcgtgact ttattcctcg tacfagtaag aacgagcagt 29280
tccagaacca gatgaaggaa gtacagtcgt tggataatct ggagcgttgg ttcgctagtc 29340
gtattgctac cggtaatcgt aataatcaaa tgattaagta cgcactggca ttggttgaca 29400
gtggttggga tittgcccaa gtacagcaag ccgtccactc attcaataag aaactggcta 29460
atccattacc agatgatgaa ttgaatgcaa ccgtaatggt caccgtggct aaacgcttcg 29520
ctggcaaata agcaaacagg agtctttctt tggtttgaag gactcctaaa ttaaatgagg 29580
aaaaataatg tccgaagtaa ttcccaatga tatgaacact cagctaatce tgattgcagg 29640
attctcagcg agtggtaaat cagcatcact gcgtaaéétc aggaaccagg aacgctggct 29700
ctatctgaa_c actgaggcag gtaaacgtct acctttccgt aacaagttca atacctacaa 29760
catcgaag_éc ccataccaaa tctgggaagc atttgatgtt gcatctcctg gtggagaaat 29820
ggcagatgat gttgatggta tcatcattga ctcagcaact tttatgatgg atatgctgga 29880
atcccagté_t gttctgectt ctgcaaacac gcaaaaggca tggggggatt ttgcacagtt 29940
ctttaagata ctgctgcaac aaaaagtcgt taagtttggt aagccagtaa tcattactgc 30000
tcatgctaaa gacgaactgg atgaagctgc tggtgtgatg aaaacgttca tcccagtgaa 30060
aggctctctg aagaataacg ggcttgaagc ctacttctct acagtggttt acgcagaacg 30120
tgtagacatt aaagaactgg agaagtatgg éaacaagatg cttgaaatta cggaggaaga 30180
acgtgattta ggctataaac atgtattcca gacccgtcca accaagaagt ctgttggtaa 30240

acgacttcgt tctectatgg gtatgttcga taagtccgag acttacattg ataacgatge 30300
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ccagaaactc ttagaccacc tggctgaata ctacgcttaa gcgittgtct ggottgttaat 30360
cacttattag gaaaatcata tgtcattgtt cagtaatctg aaagaaaaaa ccaaaaacgt 30420
tgaagctgct aaagactctc tgggtggtgg tggcettcggt gcaaaagaaa ccgatatcta 30480
cactggtact gtaaaagtag cttacgtagg caaagctgat tctggtgcag actggatgca 30540
gttaattatt gaagacctga aaaactctga tggcgtgect gctggegagt tcegtgetea 30600
gotgtacttc acttctggta atgctaaagg caacaagccg acttacgaga aaaatggtaa 30660
agagtacttc ctgcctggct acactgtcat taacgacatg atgctgatgg ctactggtac 30720
tgaactgcct gaégcagact tcgaagagaa gattgttaaa gtctacgact acgacgctaa 30780
agcagaagtt aataaatctg tcatggttcc agttgacctg gtaggccagé ctgttacctt 30840
cgctctggaa aaagttctgg aaaacaagca ggttaaaggc gacaacggtt atgtagactc 30900
tgacgaaact cgtgaagtaa acgagattca gaaagtgttt cacccggaac tgctggtcac 30960
agtcgtcgag gctcaggaag cagagaaggc tgaaaaagaa ctaaccccag éactggctgt 31020
attctatgca gcatggctgg aaaagaacaa aggcaaaact cgtgacaaga ctaagagttc 31080
tgctggtggt aatggtaaag gtggcttgee tccfaaacca ggtgcaggatg ctggcacggg 31140
tactgctcct getggtggta aatcactgtt tggtaaacgt taatgaaaat cccaattgtc 31200
gotgcagaca ttagtctccg caattggggt ttagctcgtg ggatgetgga cattgagtce 31260
ggcgtcttcg agcaggtcga acttaaactg gttcaaactg aagttgacca caacaaacaa 31320
gttcgaacca actccaaaga tatacaagcc gctcacgatt tgtttcttgg ttgtgaggaa 31380
tggttacggt ctgctaaagc agtattcgta gaagtaccag taggctctca gtctgctaac 31440
ggtatgaa.at cctatggcgt atgcgtagga ttaataggtg catttegtge attgggttgt 31500
ccaatctttg aagtatcccc aattgaaaac aaacttgcac tggtcggtga taaaactgca 31560

tctaaggaca cgatgattcg tgctgctcat gecatctate ctgaagccaa ctggctcaca 31620
gataagaagg gcaaacttct gaataagaat gagcacttag ctgatgcaat cggtgcaatc 31680

catgctggté taaatctcce agctttccaa aacctcctta atttaataaa ggcgtaacat 31740
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gcaaatcatt ttgaaccagt ccgaagtaga agctgctgta caggcttatg tcgatgatca 31800
aatcaatctt gctggtgaca tcaatattgt catcaatgca gacggtacag cttccgttgg 31860
tatcaacgaa gaggttcatg aagatactcc acccgtggga gtagagaaga aaactcgtcg 31920
ttctcgtaag aacccacagg aagctaaaca tcgtccggta gaaccagage cggaagaagt 31980
agttgaagag gtaaaggtag aagaaaccca gacctctact ggtggtcaga acgagagttc 32040
tacgccggaa cctgaagaag aagcagtatc tgaaccagaa gcacaagaag aagttgtgca 32100
ggaagaggct aaggctgaag aaccagcaga gaaacctgct actaagcectt cactgttcge 32160
tggccttaaa cgtagttaét ctggtaggtg gctcagaagc tgctgcetagg tgtggtagtg 32220
tttatagtcc téatgctact actggtcagg attatagacg tgtcggctcc atacatagct 32280
tttatcatca ctgtcattat cctgtggaaa tgcagtggta aacacggtgg tgacaagccg 32340
ccagagtaac aacaacaacc gaaccagtgg actttaatac tctccgaagt ccattggttc 32400
aactgagact aatatgaaca aatttactat tcactggctc aacggaaagg ttagttcftt 32460
catgggtgga gaacccgttg aaggaaagaa agcatticac attgaatcag aaggctgcaa 32520
aatcttagta ccatatgctt ggtatagaga gggtgaagta gaagcattaa aaaagagtag 32580
ttaatatcgt gaagggttct gttagaatcc tttgagatag gaactcctat cataaccttt 32640 |
cttaacttaa tctttgccgt atggcactga cgctaggggt ggccccccat ccgtcaggta 32700
aactatttta agaatgggtt atcacagaaa atgtaaagca acattcgggt taatcaatgg 32760
ccteteecta taggggcecat ttctgaatga taggctatat cccaaaggtt agtatctttg 32820
ggataaggct tcagatccct tatcaaacta accgctcaat gttgagcatt ttaatcacat 32880
aagcccctét atgggctggg ttaaatgtcg gatagcatag ctacctacag catcgaattg 32940
ttaggtctta catgcaatat agggtataaa gggaggactc gtcccctecc tectattata 33000

atggtcgagg tagcacgtag gcatgtgcag agggtcgcta cttctctcge tggttcgaat 33060
ccagccccég acctactgac atcctatcaa tgagtacatt aagctaacgt gcggagattt 33120

acactgtagc cggtgtaggt ggagaagacg gcagggtagc tacctgtgct tagtgtactc 33180

tttgatagtt tfbgtaagcg attatgcggt tttttagaaa cgaaccaata acataaatgc 33240
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aaacgatgat gttgttctga tggcagccta ataagccaag cgtcagtcgg gagtgagtcg 33300
tcctgattat caaacgacca tggagtgtcce tegteegtgt attagéaacg gggagttéat 33360
caatggtgtg tgatagctca aataggtaga gcgtgaggct acagtgctga atggtttgtg 33420
ggttcgattc ccacccatge ctacagtcca gacgatatct gagtgactat aaaaacagat 33480
ggagccaggt ggaatccectg gcaattaatt ccggtgtagg tactagtgtc gtgcacggca 33540
taagtgttct ggttcgagtc cagacgccgg aaccaattat cagttgcacg agatggcttg 33600
atatgttcaa gtttggacta agtgtgacac cgctagattg gagagctgct gcggtaagcet 33660
atagactcca accgggggtt cgaatccctc actggtaacc aattcaaagt égcattgcat 33720
agaacgcgaa aaggtacagc gacgttgcaa accaacggta ttgtaaggtt cgagtcctta 33780
cctatgagca gtgacgactg caacagtgct actctgaatt gtaagaatta tggtgggtct 33840
ggtgaagtag atagggttcg attccctccg gtagagtaat ctactagegt gettggagca 33900
cgaataagac ttaatactgg tggttcgatt ccatccccca ctgectattt gaggtgtaac 33960
agttaaatcc agttgccgga agtgctattc tagatacgct gccaatgtgt gaacggtaag 34020
gctgtacagg actcggactc ccgcectcaaa ccaaagtcge caggtactta tggcaaacgg 34080
gtagtaacga actagtcatt cgtcaaacgc ccaccctatt atgagtcagc aagaacgcct 34140
tcacttaaac ttaaacaata taagcttaac gcaataatta tgtaggggta tgtaaggatt‘ 34200
gcgaagaagg agccagttaa agtctggcat gactcactca tttatgccca cttagcttag 34260
acggggaaag caaccgacta ataatcggaa ggtcactggt tcaaatccag tagtgggtac 34320
ttattaatag agaacatagt cctgattgca ttgcactcta aagacaatgc cggtgagaca | 34380
gtccggcaét ctaattattg aaaacatacc taacggtgtg agtatgagca gactataatg 34440
ctcaattacé gttaactatt atcggactat caatcctgtt tgctggtaca agcaccggtg 34500
gtaatagtta actggcctag cetcattage tgcgttaaag ctactaagte cetcttcgga 34560
gggactttit tatttgagta ttgatgaacg caatcatgct taagtacaaa ttcaaaccac 34620
tctatgaggé taataatggc aacagtaagt aaaaaagcaa tcgaagctaa gattaagagc 34680
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gtttactatt ttaatggtgc tgatgcagtg aaatctgcat tcgttgatcce ttctgcacte 34740
ccggcagatg atttggctaa cctgggtctg gtaacctatt gtgttatcat tctggaaaac 34800
aattttaaag ttgaaggtgt atctgcttgc gtagacccaa ctatctatga tgagcagtta 34860
gatcgccagt atgcatatga aaatgcattc aataagattt gggaattaga gggctaccta 34920
ctacgtcagg cactgcatga gaaggaagag actgctaaag ctttggcttc ctttgcagaa 34980
aacaatacct gtgatggtgg tggttgtaca atttgattca aaggtgtatg gtagttttta 35040
ccgaaaggta ctgaactacc cgacaaagta gtaaggctca tgaagccaaé acaaaacaag 35100
ccctectagt gagggbtttc tcatttgagg tagttatgtc agaagaaatt aaagtccatt 35160
tcaccaacta cattggaacc aagtgtgtaa atggttttcc gatgagcaaa gaaacatact 35220
gcaaacttcg tggttgggat gtaccagcag atgaagaccc gctagaagaa ggctacttag 35280
tcgagtatcc agactctaag tccaaccatc cccaatteceg tggétatatt agctggtcac 35340
ctaaagctgc attcgaagct gcataccgtg acgtagaaaa aggttgtacc tttggtcatg 35400
cagtagagct tctcaaatca ggctttagaa tgacccgtaa aggttggaac ggaaaaggaa 35460
tgtatatcac cttagtatct ggtgaaaatt gggccatgga taaacatgaa aataccgttt 35520
gtgagaaacg ggattggctg ggtattaaaa ccgttgataa ccagtttatg ccatgggttc 35580
catctcaatc agatgtatta gcagaagatt gggtgttagc tcagtaaaaa taaaagcccc 35640
tcattagagg ggctttttca tttagttagt aaggttgagc caagggttca ggttgtgggce 35700
acgtaagcct tgaccgaaac caaaggagta accaagattg ccttgtgcag caatactaaa 35760
gatgttgtcc‘tgaataggaa gaccaacgtt accaaacatg gtaggggttg gagccaacat 35820
agccatagca gcatgtactg ggttattacg aatcatggac actgcaactt ttgcagaacg 35880
aatcttaaag ttgtagaacc acatcaaacc aacactttcc atatacccac ggaatcgacc 35940
aggcagacgg tcatagttaa tgaactcttc cgttacacgc cccagtgctt cttcacgagt 36000
cttaccttta 6gctgagtca gttcatcata gatgattgct ttagcaataa agtcagagta 36060
ctcaaccgtc ttctgaatac cctggaagag agcagtatcc ttagtgataa gtgcatagceg 36120
acctgcgtta cgaacagact taggcagctt atcagccagc ttttccatgt attcgtggag 36180
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tttaccttca gtaatcagga tgtcatcacg accaatacca gcatctgcaa ttgaagagaa 36240
ctcaccagct tccaacagag gccagatact caaacgttta tggctatcag agatggactg 36300
aatctcagcc ttgagtttac gaatctggtt cgggttagta gctgcacgta attctgcttcv 36360
tgcatctacc tgacgcagac gagatttcag gtactggtta atctcagcag tcttctgtgg 36420
aatgctctta gcaatgttct taaccggtac accacgagca accatctgat aaaggttage 36480
caggaagtta acagcaggta cgactactga cttaaccaca atcagagtct tagcttcttt 36540
aactaagttc tgaaccaggt tctcaccacc cattacatac ttataggcac ggttgccaaa 36600
gacacccégc atagctttct tgaaggtatc cagtgtttct ggtgaccaac gggaattacc 36660
agaccaggca tcacctacag aagctgcacg ataacccaga gcatcgttga geatgtcacg 36720
acgtacccat aattcacccg gaccaaacaa actttctgct ttctgacggg tttcactgtt 36780
catcagctta agtgcatcgg cagttactgg gtccagttta gaaccaagaa ggttaacgta 36840
ctgggactta ttagaagcag acatcttaat gtcgttctca tacatgctat gcaggttttc 36900
aatcagcata tcgttgaatc gctgagcectt agcttcttcc acctgacgac cacgccatac 36960
accgattgca cgagcaagat ggttctcacc ttcaatgtgc ttcagcatgt tagggtcaét 37026
ggattgctca taagcaacca cattaccatt ggcatcatat acaggcagca gtggttcatt 3708_70
accacgttca ccacgagcca gtgctttagt gatacggtct acggaaggct tgtcagtgat 37140
acgaccagct accatggttc ccatagtaaa gccecgtaccg agatctacac caccagcagt 37200
attacgaacg ttctgtaaga taccttgcga gaaaggagcc tgtgcctgta ctggtgcaaa 37260
gtagtagcta cgtgctggtc cacgattagc agagctaccce tgataagtac caagacgtac 37320
ataggatttc tcaatcaaat cagcaaactg actatcttca gcaacaatca ggttaacacc 37380
ctgcttgttc tcgctaggga tatatccttt gtactggttc aaggttgcac gactatcaga 37440
cttagcttta gccatttcat ctttacgcetg acéaaccaga taagaagtag caaagtccat 37500
gccttcaatt tCtgtctgag ccagtgaaga taacatctca cggtcagtct tattcattgc 37560
ttccagtgca tacaaagtaa tcagtttatc caactgagct acatctacaa cagaacgtgt 37620
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agtcttacgt tcacccagta aacgagaaat tgcagtagca ttacgtagca ggttgttacc 37680
aaccgtacct ttaatcatgt actgagccag ttgcttagat ttacgattaa tcagaggcca 37740
gtttcgtcca gcettgtttct gcaaatctge ttccagttta ttaacctcac ggtcaacaat 37800
cttctggtca gtcagcaagt cacggatttc atccagagac atagtgtcac gcagaacage 37860
taagtcagtt ttacccatac cagtatgcat tgctttccac tcttcattag tcagcttacg 37920
gctgaactta gatgcgatag tggtaggcaa gtgttcacgg aactgttgac ggtcagcectg 37980
tacctgtgca cgtactgcct taatcaaatc atatacagaa gcattgccct tagtacgtcc 38040
gattatgtca ttaaccaggt catggaaagg ttgccatact ttaccctggt tcattgcage 38100
cataacacct tcagccacga ttgcaccatt cttctctgta gcaatagcag ctatcégttg 38160
tgcagcatga gcagcacctt taaccaatgg gttcttagta ttagctgcaa catcacgage 38220
accttccaga gcacgggtag acagtacatc aatagagtcc accagatact ggttagcacg 38280
gtcaatagca ttaccactag gagtagcaac ggaatcatag aéggactgtg cattgagact 38340
tgtctgcatg attgtctgag ccagtgcatc cataccttcc tgtacgttgg tagctttagt 38400
atcaccagct acacgagcat tcagactagc cattgcagca gtaccaatgt tagtcagcat 38460
tgcatcaaca gtattgcctg atttcttatc tgctttcatg acaggaatgt cagccagtac 38520
tttacgtact tcttcactta ccattgccag accaacaaag gtaggcagta aagaagaacg 38580
accctgtgca tcaaactcaa tgttgttagc acccataatg gtatcgaact tctgcetgtge 38640
atagtaacgg tcagcagggt tagtactatc cgggtcagtc atgaacgctt caacégtcag 38700
gttcttagta écatgtgtgt agtattcctg tgcacgagcc atagcagcag ggttaacagce 38760
agcctcagta gccagtgcag caacaatgtt agtaaagagg cgttgttcct gcatattcat 38820
ggtgaagccé tgagcctgaa catcacgagt tactttagtt gcattcacta ctgcatcaga 38880
aaacttacct tttcgaatta cttgctgtac tggttctgaa ccgatgtagt cagtaatcag 38940
cttatcaaaa gtcttaccta actcttccag acgagtattg tcaccatatg ctttgttatg 39000

gaacagggta gtgtctttgg ccacagcagc agtaggagct tgtccacgca ttactacagce 39060

agagttaaac agtaggccag agaacatatc atctgcatta gccggagctt tettacgtce 39120
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aaataccaga cgcttgattg cttcatatac agcctgaacc atagctttaa gtgcagtggt 39180
tttcttctge ttaccaatca attcacggtt ggttaagecce catgcca{gt actcattcaa 39240
tgcagcagct ttagccattg ctggttcaat gaagccatta gacaaatgac cattaatggt 39300
attgagagca tcagcatatg cttcacgtac tgccgggggt tcattcttaa catccagagt 39360
acggaactgg ttcatcaggt cttcaatgtt ctggactgct tcattaggag tgccttcata 39420
gtgagccagt acagattcaa aagtagaagc atgaaccaat tcatgaacca gagtctctaa 39480
agaaggagta actaaataga tggtcttatc atcaaagtta gtccagccegt atgcattacc 39540
tgcttcagca gcttcaatat cttccggtge tgggcgagta atattcttct caatagcgté 39600
ggcatccagt tgagaaggcg taccataaac aacctigtag tctttagcag caagggattt 39660
ctgfacttct ttcaatactg cttgctgttc tggagacatc tctttagcca gcttagtgat 39720
agcagtattg gacaacagac gtacaccaga cttcagtaca cgaccaacct gttccattge 39780
cggtacttct ttagctggtt ctgctttage agcacgtact gcatcacgac gcttatttaa 39840
ttcagcatca aacagttcgt tcagctttge tacttgctgg tctacagtca gaccticaag 39900
agaaatttta ccgtcgttca catatggagc accaacagca gccatctggt caacagtgac 39960
ttgtacctgg ttcattacct tgtggcgaat atctacaccc agagcaatgt tacgcaggtt 40020
acgttcaatc tgttcagcac caacacgtaa caggtcatca gtagcacctt cacgctggtc 40080
atattccaga gcagacttag Cgatagcctg tttggtttta tcagacagtt tgctgaagtc 40140
tacattcttc.atgaacttag cgtaggagtc ataaacattc ttgatagggt taccctgcca 40200
ggaagtatat acagcctcat tagctttacg acttgcatca gtaatgtcat tgataccaat 40260
gttcataccq tcaaagattt tcagggtatt cttcggagca cctttcatag tagaaagggt 40320
ctgcatcatc atgccatcac cagtaccgat ggtcataaat ggaatacctg ctacacctge 40380

ctgtgaagga gcatagatge tcattggcac acgcatacgg tcatctaagt tggtagecaa 40440
tacttggtta gcaacatcag tattctcact accagcaatg tagaaagtct gtgaaccagt 40500

ctcaatcatt angccagtg gagataatga agcctggatt tcattcagtt ctttctgtgt 40560
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taagaaatca cccttcttcc atgttgggtce tttttctttt tctgccagtt tetectgaac 40620
acgttgctgg aacatgtctt gcagaaccag agattgaatc tgggtagctt tctgcaaatt 40680
ctcagtagag tacatcagac cttcacccac ggtatttcgg ataccagtac gcattggttc 40740
aacgaacaga tggagcatat tctcctgcaa gttcttcaga gecattacctg atacagtaaa 40800
cttctgaggg tctaacttac cagtcagagce accatctacc tgctgaatag acaactcacc 40860
tttacgcata accggaacat taccagttag tgcttccata gaagtaagga aagtatccag 40920
catagcctga gcatcagcect cagacgcage ctecttacca aacatagccartagctgggga 40980
éatgctaggg tcagcagcac gggcttgtag aacgtcactg aatcgttcat agatgacatc 41040
agtaattgca ctaaccattt tgcctgcaat accacgagca ccagaaccat agatggtaat 41100
agtcagtggg tttttagcga taccacgttt caggtccaga gtaccatctt cattcaaatt 41160
aaagtcttta atgaacaggt ccattaactt ctggagatgg ttcatctggt tcataacagg 41220
aacgttgtta cggtaagtac tacgtaattc attcagtgct tgttgcagac cattagtha 41280
tgcttcatac aggtcaacgc tgtcctcatg cgaatgatgce tegttcatgg tettaccage 41340
tttaccgaag aacaaaccac ctttggcagt attcttaatc cagtctgggg tgaacttabc 41400
accagtcatt aataccattg cgttgattgg tccgttggtt acaccatcag cticaacgta 41460
cagtggggta ttaaagttgg tacggtcatc actgttaagg taacgggcat attccatcag 41520
agccataaga gctacgaatg atttatcact acccaaagaa gtcttcagaa tatccactge 41580
atcggcaggt aagtgtccag acttatcaaa ttcaaccatc atatcaacgg caggtttaag 41640
tttgccttcc agagctttag tcagctcate tgacataact tcacgggaca ttttatgaac 41700
tttgataccc aatgcctgag ccagtccaag ctggaagtca gagaacgttt gactgttttc 41760
attacttaag tcgatggtag agaaggttgg aaggattgct tcacgaacca gcttactgga 41820
ttgtgggttg ttcttaccaa gcatctgcat acgacctaca cgggtcatgt tgtagccgta 41880
gtgaataggt gtatccagtc cattctcctg ttecttaatt fgattgatta caccaaacaa 41940
ggaatcatac gccatggaca cggacaggtt tttaccttcc agagacttag cagtattcac 42000
attcagcaat tctggattaa gagcaccagc acccattaac tccagaatgt tgtcacaacc 42060
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caatgcttca tagaaattaa ccatcggcat atgtacacga aactcagtag cttgttctge 42120
tttgagagca gctttctgtt ccggggtatt cttaacagcce gggttacgta actgagtttg 42180
agccacggaa ggaatgtcat cacccagata caatttctct actggttcta aaaggacagt 42240
ttcctcaata gcagtaggga atttattaat ggcatcgtta tcatccagct tctcaatggt 42300
atacagacca acagtcttat tagattctgg gtcaatctca gacacatcta acatggactc 42360
tttaacttca cccatctcaa taagggaaga cagaatctct gtagccattg ccattgggat 42420
acccttggta taccccagag gtgcattagg attacgattc aaaccccaat aggattcaat 42480
cttttgagcc agtgagttag tagcttcaac cagggtctga gcattctcga agtcagccag 42540
aataccttct ggtagcagag atgcttccaé accagtaata gcagctacgt ctttcatgtc 42600
tttaacagca gcattctgtg tagcagtcaa tcgccattge agaccagcaa gtacagcagt 42660
ttctaatagc tggtcattga acttaaaggt gtcaccatct tictctacga tgttaagtaa 42720
cttaccacct acccaacggt tagcctcagt accttccgca aaacgtttac caacgttctt 42780
gttagcaagg aacttagcca gacggtcaga cagagtagtc ttcagagttt caccaaactc 42840
aaataagtéc tgataacgct taatcacatc acttgtgaga gcgttatttt ctttttgagt 42900
gaatgcttca aagcgagcag cagaagacag tgcttictta acatcagtca aaggagattc 42960
agaaccaatg gtacgagact taggctcttc tggtagggaa aatgctttaa ggaa‘ctggtt 43020
tggtgtctta tcattattat agacagggaa cactgtttcc atttccgata aaggtttace 43080 |
accaacgéta tagtctgctt tcagttgagce cagtgatact tcttecttct caacgttatt 43140
ggtattacgt tcagacgtat ctacaccaat ctgaataagt gcattgtttg cttcaacgaa 43200
agattgaaca gtattgaatt gttcagcagt cagtttctga ttatcaaaca gttgcagaga 43260
tacaaatggf tgctcactac ctttatagaa ggtagagcga atagcaccag tatccagaga 43320
catatcacga taaccatcat gcccaaatac gtcggacaag ctgatatggf cgccattéga 43380
accaaccaca gtaccatcag caaacaacca agggcttict ctacggtcac cattcttatt 43440
aagagtttce tgtgaaatag tattttcttt cacataagca tctctttcag attcagtagt 43500
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agagacttct tctgcttttg gactagtctc tttagtagga gcagtcttat tttctaccac 43560
tggtttatct ttaggctgta cagtagtggt gtcctcttge actagtgcag gagtttcatc 43620
aacctgattc actggttcat tagtctgttg agactgagtg gcatcaagac caccttgacg 43680
gaactcttta actacctggg cagcetggctt gttcagacgt gaatccaacg aggtaacttt 43740
cacatgagaa acattaagct ccgggtaagc cgtagcaagt gcgttagcaa tgtcagctac 43800
ggtcttaget tccagtgcta cttgctggge aaacttaaca gacttgatat cgtaaggatt 43860
gacaccgagg ccagtacgac tacgtaccca ttcacgggaa ggcgagargag cctgataatg 43920
aacagactta ttcttatccg cattccccga aatcagatgc tcattcaacg ctccgacctt 4398C
attctgcatg tgctgggcega acttcataaa atcgctcaga taagcggagg ccaaatcgaa 44040
gttaccagag ttatacgcag aacgaatgcg tttcgcatgt tgcaacgcag agtactgtcc 44100
ttcattagaa cgagactcat cggttttaat ctgtttacta acaatatctt gaggacgtaa 44160
gcctagttct tctgetttag cgtcgaacte tegtgcaccce tgtaataagg cagcagcaga 44220
ttgcagggca gcacgttgac gattccccag tgtaatctta ccttcacttg catgtttcag 44280
aaccatgttb actgaatctg catccagcac ttctggagat acatcagcag ccatagcaat 44340
gttatttgct tgggcttgat tagcttcttc agtagctttc agcttaccég cttcagcctg | 44400
ttcctgaatc atggaatgga tggcacgaaa tgcacggagt actttagggg tattctgtac 44460
gttagccatc aggccggaga attggtctac gattgcagca gcaggggaat cttgttccag 44520
attagccaaa gcacccgggt cacggttaat gaagctatcc atagacatga tattgtcata 44580
catctggatt gcagcttcca tttgaacgtt agggtcttcg gcagtattaa ccaagtcage 44640
catcttctga atagcttcta cacggttagt ggaaccagaa acagcttcac ggattgetgg 44700
gttagtttgt tccaattcta ccgggtcaaa cttcattgcc tgagttaagt cagcagcata 44760
ctgggtagca gcagctttct cttctggaga aatatccatt gcatccactg cttcctgaac 44820
agttgcttga gcttgttctg cctgagcagt agcttcttgt gcagcagegt taaccgtage 44880
atcagatacg ggggatgctt gttcattacg cttagcaact tettccccac gttgaaccag 44940
gatgttagta ataggagaag ctacttttgc tagtgcctta ccagccaaag aagcaccagce 45000
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cagggtagta cgtacagcag gaccaacggc agcaccagca gccttaacag ttgcaccagg 45060
agcttgagca actccagcag aaccgaagcc atacaatgaa ccaagaccgg tttgttcacc 45120
cacaccttta agcaaatcac gcttagcatc tacattacct tgaattgcct tgttctgtge 45180
aaactgactt gtaccagact ggataccttc ttctacagtc tcacgcagca tgttagaacc 45240
agcaccagcc agtgaaccta ccttaagtgg attaagttca aacttggata ccagtggacc 45500
agtaagagca gcaaccggag cagttaagcc agcagcagta atacccgttt cagatgcagt 45360
ctggcgacgt gcttcttcag gagataaacc gtctttaata tgctgttggt atacaggaga 45420
tttagcagcc aattcactga atggcatttc cataatttca ttagcagtct gttggtatge 45480
accaccagct tccataccac caattgctat agcaggtgca gcaacacgac cagtagctaa 45540
tgcagtacgt gcaggacgtg aacctaactc agcagctaag gtaatgcctt taacagcttt 45600
atcaccacct accattactt taccgagtgc agatacacca cgaatcaatg gaccgccggt 45660
aaagagagaa ccaacaccct cagccagacc atcagtagca gccatgccat tggacaaggt 45720
gttagcaaca gaatcgtaag catctcgacc aatgcgagac agggaagcaa cgagatcact 45780
ttctecttta gcaatatcect gettatagag tttctegttt tectgtgcag atattacgtt 45840
ctggttctgt actacattac gacgagcatt taatgcatca gactgtaggt tgtgtacacc 45900
tttattcaac cagtcaagac cggaagcaat ggttgcccecg geattatcat tgaccaagcc 45960
tgtaccaaga gcagcaatgc ccccaagagt attagcaaca ccaagaccaa caccagaaag 46020
ggtatcacca agtgcttcac catatgtacg actcttagtt aaatcacgac gaacagcatt 46086
agctgcatfg acacgagcat tgagaatgtc cattccttgc tcattgccat acttgtttat 46140
gatttcaaga ggagaggcat tagtaaaatc tgcctgaaaa gaacctgggt caaatgcacc 46200
agcacctaag ttaccagcac ggcctgcctg taattggtaa gegttctgtg gggttagttg 46260

gaaggggctt tgcccttgtt cagcttgttt ccgagaggtt gcagtagaga catcgacttg 46320
cttagcagta gtgatgctgt ctgcgaaacc tgccagacgg tcaaatgttg acatagcatg 46380

attcctgttc aaacttatat cgtataagaa gattcactgt acagtaagtg aatgtaagag 46440
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aaaagccccg gatggggctt tattagtatg taagatttta tcgaggttge atatagggag 46500
gtaaaccctc tgctaatttt cgataacgtt tagctegttc ttcatcttca cgactacgtt 46560
cacgttctac tgaagcatta gaacggaagt tctgtggaac cagatttccc tggtcagcta 46620
ccacagtatt aacagcagca tctaatgcag ctcgtgcecct tgctaactca gcctcacgag 46680
cagggatagt agcagcaagc ccgctttgcc cagcagctac acgacgacga gtatcagcaa 46740
gtaaggcttc tgcttgtgtt acctggttct gagcattage aatattaccc tgtacctggg 46800
taagaacatt atcacgagca gtagcttcaa tgccttcccec acgacgtact géacgtgcta 46860
gttctctgge aacggtatca tcaatacgaa tacctccacc éccttéattg gagatgaacg 46920
gattaagtgc atcaagtgct cgactaatca taccttccgg tacgttggta gtagactgct 46980
taagaatctc agcagctaca gcaggagact gcccggattc ttgcataaca tcattgagtc 47040
gakgcaatcat ccatcctttt tcagaacctt taaaagcatc cttaagéaga cggtctgcta 47100
cttcaccaat agtagagttg tcacgtaatg cacgagcata attagcagta atggttccag 47160
tgttatcttc agactgacgt gcagcaactg tattgcctge catgtttgag actacttgct 47220
gagtctgtaé ctgatcaagg ggtgctccta cttetgectg tgcaéﬁaac tggcgtgctt 47280
cactccacgg catatcctta taaccaccta cacctaagtc aggcaatgca geccaggtct 47340
tagaaaggtt accattctta cggtcattga agattgcttc agctattttg tcctgtactt 47400
caggagtcét ttgctgatta cgccaatctg aaécaagcac tttaggggca tagtcttcca 47460
gagtagcttt attaatctga aatgcaccta caggagaatg accttgtgac gggttattaa 47520
tcatactctg ttgatgatta gtaacctcac ctagtgtcat ctcagtaata ggcttatcag 47580
tagcagcaéa ggtataggtt gcatcataag gagaaccaga acgagtacca gcagttcccg _ 47640
gagcagagcc agaaggagac gtagcgtaag tacctgggaa tctctggtit acacctcgea 47700
tgattgcagc; acgtacapct ggagaagcat tctgcatagce agéctctgcc aatgtaagag 47760

catccataggiagtggaagca ctacggaaaa tatccgtcag tataccggat gcagcttgtg 47820
aatcagcatc attacgttga gccacaccca aatcaaageg gttctgtget tggttaatag 47880

cctgaccacc ttgeccttga agacggctca geatatceag ttgttggteg gcagggagtg 47940
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cagataatgc atcacgggtt tggtccaatg cagtattaat acggttctgg tcaccagact 48000
gataagcctc agacaataaa cgaatagctg gagaagcatt atctaatgca gagtcagtat 48060
tctgtaaacg accaaaacga taagcattgt agtcattaat tccctgcetga ccttgttgag 48120
tcagaagagt acttgctcgc tcatccagat tctgcagggt atgttggttt acgagtgaag 48180
ggtcaacccc ctggaacaat gcaccggatg ccagagcatt acgatactca gtagggtcitt 48240
gatactgcat agcattcatc atgacggcat tgccagccte ctgcettggca gegttctgga 48300
agttacccag tgcatcactt aagccggagg tggcgttacc aatcatgttg ccaaatgtgce 48360
gaatgctgtc accaactcca gagaagttag gtgcatcaac attacgccafgtaatttgag 48420
ccatgatggt ttcctattaa cgagttagct tattagctge aafgtaagca tcagctgaag 48480
actggtcacg gttctctgcé acagcacgac tacgagcacg gtcttccagt gcagtgttat 48540
aagacttaat ctggttgttc aggttagtgt tagtéacact cttagcaaag ttcaactggt 48600
ctttggctaa cttattggcc tggaaaccac catagatatt agctaatgaa ccaatagcac 48660
ctagtcctaa ctggaaggtt ggtacgttca gacccaactg atfagctgaa ccagacagga 48720
aagaagtagg ggtagatgca cccaaattag tacccatacc aatagctgca cctgggttat 48780
agttcatagc tggggtatta aagttcggat tgttattaga catccaagac atagcagctg 48840
gctgtggagt ttgattgect gttaagaatg acaaatccat ggggattcte ctgttaaaca 48900
aggtcagtat taagggtcat gtcagagaag ctgccaacca tgtttaaaga catgtcagct 48960
atatctgaaﬁ cagtcataag agtacgagat aagaaagaat ccatcgactc cattgacacg 49020
aattgcattg ggtcaattac accctgccca gcagtaccaa acatttcttc atactgctta 49080
ttgattgcca}‘tcatatcagt attgtactgc tgcattacac tctctgcttt ctgaatagta 49140
gcagccgtag atgcattaat atactggcta ataccattac ctactgaact ggtaagctge 49200

atgatgttct gagcattcat catttcactg gctaaggtag ataaggatga accagtagat 49260
agagcagtac caacattcat agctaccatt gaagcaacag cagcaatgat aaaacctagce 49320

ttatcaccaa ?agagtgaagt ggatacttta gtgataatag ataccagaat cattgcagca 49380
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atggcgtttg ctacagcacc tactattaca gcagctaatc caacaaaacc gagtgacgcc 49440
ccaactgctc catatgcccc aagtatacct gcaccaccag tacccatagt gaatacggat 49500
acéacgacag caaccacaac aaccacaatc ttaaaggcag atgtttgata ccacttctge 49560
ttaaccttct tatatgagtt catcactaag taggagcagg cagtggatag ctgagtactt 49620
cgaatcagtg acattgaacg atagatgtta gtatgtagtg gaataatgaa cccactctcc 49680
tctgcatcac ccattgcttc ggcaacatca atatgcact»g acttattctt atataccctg 49740
ttattgtgat ttagacccag tactctaagt ttacggtaag tgttattacc atcctg\ccaa 49800
agcagttcat actcctgcat agaatagaat gtagtggtaa cctctaactt cttagctgaa 49860
ccggagttac tagcagttcg tatgttcttg cgagtaagag ttatatcccc tgcatacctg 49920
gctcgaagtt gtccttgett agcaccagac catgcttgec ctgagtgggt agtttcagat 49980
acgtaattcc aaccaatggt catgtcatac ttgtaatgct tattactatg téccctaaat 50040
tctetettag gtatgactgg gtattctgge agtggtggag gagttccaat agtgtgecct 50100
tcagtcctat tccaccattc tacatatgca tcaactgcat cattagctgce ctgataacct 50160
gcaatcactg cctccaaggt tggataggtt gggtcaggtg ggaatgcttc agtagccatc 50220
tgaaagaaac ggtagatgta ttccttagca gtatcttcag gagtatfaag agatacgcca 50280
aatgtgccat aaatgtactg aatatcacct atatcatcat tcttcttaag ctctgttact 50340
accttatcaa tttttccacc ggtagcttta taaagagctt tcttacagta tggatagatt 50400
gggtcattct ctacccattg tttatcgttc ctgattggaa taaatggata géatcgatta 50460
tcggtagcct cagtatcgaa cagtgagtct agtgcaacgt taccagagtt ctgcttatag 50520
ataagcatct taggtgtacc aacagcagtc atctctgtat ctgtacgagt agtctgggag 50580
gaatacttac gaaccagtgt ctctgtggtt gtagtaattg tétcaétacg agtaacacca 50640
ccacctatat caactacgtt ggtagttaca gtagtgctgg attgaatctc accaaacttt 50700
ttatgagtca ttaccctgtc agatacaact acagttacat catcgggttt ctcagtgaat 50760
cctttacgat éaaccttaac gtaagagttc cagttatcca cacttggttc agtgacagta 50820
ttgtcttcat ctggtctacc atcagagtaa acagagtgag tatgtatggt cttagtaagg 50880
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ttagttgtat tagctgttgt atcacttgat atggtagtcc atagcaaagt ggaaggtaag 50940
tcaccctcac tatcatagac agtagtcggt cctactaccg gtggattggt agagggagat 51000
ttatagaaag agtaatcagc atagagatac aaagcacctg gttcaaagtt agtaggtgtg 51060
aatttaatag tagaaccacc atccagggag gtcatagtaa tttcattagt atcttcattg 51120
atgtctatgt cgaatcgttc catgattcga ctaggagcat tttcataaag atattggtca 51180
caccattgct caaagtcagc aaagccaatt tctgetgect gaacatagac agactctcca 51240
gcaggtggtg taatttgacc ctctataaca gtagggtcaa tcttagccaa tacacccaac 51300
gaagaaccag ccataccaac ttctgaatca tégtggttct tactccagct ggagaacaat 51360
cgcatacgaa taccaggtcc attcagataa ctatcagaga tagtgtctgc catagtgaat 51420
cctgtattgg aaacaatgtt accgatgact acagtcttca tatagttagg acgtttgtgt 51480
atatcccctg ccatgttata gacagaggat gctacgtata ctttégtctt cccactgaat 51540
aagcccatat tagttcagcc cgttgttagt cttcagcttg gtcaaaatgg tatcaatact 51600
tgcgttagtg aaaccattag gaggattcaa gecttcatca atagtcttct gtgtaatcca 51660
tgcatcagta aacaacttag atgctttgac ttctgcatca cgttggtaag aagtaatctg 51720
ttgagagtac aactctttct gtttacctac agaaccagta acagtagcac catcactacg 51780
agtatccagt gtctgtgcac gttgtgcttc tgtctgctca gtaagcaatt taagcetgttg 51840
aggtaacétc tgattagcat taaacaatgc agcacaatac gtctcagact cagtagcaat 51900
cttgatctta gtaagagcgt attcactctt agcagacaat gcctgaatct tagccagtac 51960
aaactgagcc ttagaagtag ccagttgaac acgagcagta actgcctgaa tctgtgccat 52020
agcagcagcc cagtatgcct ggtcacgtcc aagtaagaac tgaacagcat tactcatgca 52080
tgattccatc; atagcaatgt atgctttggt atattcacca ccagtaatac ggttagcttt 52140
aaactcagct ttaaggtgat tgtgagcaga ttccattaat gcatcaaacg taccactgce 52200
tcctacttca cgggtagtaa gagattcatt ggttatttta gtaatagccc caaagattgg 52260
agaatcatct ccaccaggga tatcccattc aggaccagac atatcaatat caggaagggt 52320
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aaagtcatca cccttagtta actcttctag gagtcggtta gcttctacct cagcagaaca 52380
agacataatc attcctcttg gttcaaaaag aaacggccca cggagttacc ccagtgagcec 52440
gtgttgaact gtagcttata cgttaatcgt taaggctacc agcagcaatc tgtgcttgag 52500
ccagctgagc caattcagct tcagtcaacg gaggcagtac ttcaatggag aactcacgtg 52560
cttctgttgc acgaatgtct ggtaagccat tcttaccttt acgagtagta atgttaatga 52620
acttacgttc tttaaggaac tcgtagatac agtacggaat atgataacca ttgtcggtta 52680
cttcaccgaa cggaacaaac ttacgtacag tacccatata ttcgttagct acggtgataa 52740
tttcacccgg caggtctttc ticttagggt caaggttctg gatacgtaca cgaatcagtc 52800
gagtctgttc tgcacgaatc ttctgaccca gggtcatctt cttaacacca gcttcctget | 52860
tagcacccéa tgggttaaca gcagcttctt ctactactgg ttcatctttt acttgtgcag 52920
cttcaatctt ctcacgaagc ttttcaacgg aaatgttgtt agagaactta atattcatca 52980
acgttgcacg ttgcttaaga acttcaagtt cgctaggcat tgcaatatcg ttaacggtat 53040
cttcgttgcec ctgtacgttc acttctacgt cagtggtcgg tttatcgtta atgctcatgt 53100
tcatatttcc tgtggttcat ttagttttat taagaggggg acttatgtcc cccttgtttt 53160
atttcggact attacagagg agcaacagtc ttaatcagag ccagacéttc tggacgttta 53220
accaggatac catagtacca cttgatagaa ctgaagccag tttcgccata cgggtcatta 53280
cggtcagcég tttetttacc cggcatctta gtcatgatgg tgaacttaac agacttacca 53340
tcagtctgga agccaatggt agagaaggag tcatcaccaa ctaccagcat cgggaatacg 53400
tcgtagtgtt cctgaccaga taccatagag gtacggtaac ccgggttagt agtaacctga 53460
gcaccagcac ctgcccaatg cagcatctct ggaacctgga tgatacggaa cttatcaata 53520
caaccaattt caccattcat cagagtacca gcatcagcat agtgctgaac ttcgatgaat 53580
gctttattac caaacaggtc tttcatcgct ttcagttctg gaaccagttc agaaccaacg 53640
tacattacac gagtaccacc gagtactttg gtatctgtca gtttagaacc agtgatgata 53700
gtagtctggg tcggggtacg gttctcagta agaatctggt caagacgcat caggttctta 53760
taagaaactaibagacggggt agaaccttca ccagtaatgg tagcatcaga gacggcagca 53820
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cctgcataca gtacagtacc agcagcagcec agcaggtctt tctggagaac agcttcagtc 53880
aactgtacag caccgttcat cagttcacga gacaggtgtt ctttcagttg gtcatcagaa 53940
tcaaagtcca aggactcttg agtaaattcg tagaagaagc cgaatttatg aatagagcct 54000
tcacgagcca gacgagtaaa gcctacacgg ttaacacgac caccattctc tgacagcaga 54060
ggcagtttag aagtgatgtt accaacgtct ttggaagagc cataaaggtt accgttaacg 54120
atggtagcac cattagcatc aataccctgg tegttaatgt tettatcgtc gagcaaagga 54180
acatactcgt acaccttaac agtcttaccg tagttcttcg gcatgttaac ggtgttagcc 54240
agaggcataa aatactggtc tttacgagac tgaataatag ctttcttcég ccagtaatag 54300
gtattcatct ggtcggaacc agcaccatca atgctagatt tctgaccgtc aattggageg 54360
ttatagttta acatatcatc tcattcctgt ttaaagacta cccggtactg ggagtttagce 54420
gaaatcttca tcactcatag cgagtgggtt tacaataggt gttgctttac gtgtagcage 54480
ccgattaagg gaagctgctt tégcttgctc actgttagcc agaétctgct taggtfgtgc 54540
cacacgcact accggctgaa ctgctggttt aactgcttgt actggttcag gcttagctac 5460C
ttggttaaat gctccttgtt gtgcaagaag gttaccaacg tagttataag cctgaataaa 54660
cggagtacct accggaatct gacctaacac ctgaagacga ttcacttcat tagcaatggt 54720
gtcataaata ccattctcac gcetgttcgtg aatggtgtgg agtaagccac gattctgata 54780
aagagcatct ttactggcag catcccatgt cgagctaata acacctaatg tagcttgtce 54840
ttcttgagta gactttaagt cgtcaatttc ggttgcaaaa tctgcttcgg tgtctgtaaclz 54900
acggtgtttg ccaccctggt agttaatttc ctcttctgga ttaaagtcca gaggatctgt 54960
accagagtct ttcaacaact ttttaatggc ttcaggattc ttcttatéca ggtcaatcagr 55020
gaaagaaagt ttttcctcat ccattaaacc gttgttctgt agcatcagcea ttaccttacg 55080

gtacggctga agttcttgca tcttacgagt atagttagca cccatctgea tcaggctaat 55140
ggcctectce ggtgaacggg gagtaatcat tttgeegtta getttaaaag gagecatcaa 55200

cttctcgtaa ccttecttat agttgaagtc agcaggcaga ccttcagact gtttgecttc 55260
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ttctttctgt tectggectg gttcagcagt agaaggttca gettcagtaa tcggcttace 55320
gttactatca acttctgtgt caacaacttt atcatcaact ttatcagaag ttaaagaatt 55380
tgctgaatca acttcatctg gttcagtttc aggggaggtt tcttctgttg gtaggtcttc 55440
aacagcaggg gtgtcaactt cttcatcagg agtctgtacg ccgttggttt ctgggttgtt 55500
ctgagtggaa gtatcttcct cagcaataat agctggggct tccatattca gaatctcate 55560
atccgacatt gcgagaatgt cggaagctgt ggttgcagct tccgtagtca taggaaatat 55620
ctccggttaa ttattcgtct tcgggttcag cacgaéctgc atcgagttct tcttcfacct 55680
gaagaataac gtcagcttca ttttcaccca tacgaatggc gaggtcgagc caacgacgta 55740
agtgaccagc agcttgagcec atgttaagtg catctgcacg gttattcggt tcaagéagtg 55800
ggtcaccaga ctcectgcacg taacgtgcac aatcttctac acagaactgt cgaaggatta 55860
ctttacggaa cagtggattc tccagaagtt tacgtacatc ctctgegtgt gcaactgcac 55920
ctttagcagc ttccagtcga tgttccagtc ctgcgattgt tgattcttta ctcatgtgaa 55980
ggtctgcctt ataagttcat accaagagcc gatgctgggt cttggctagg gtcataaaat 5604.0
tgggaactaa gagaataagt cgggtcttge tgtgcagcta agtcacgttc ctgtaaagag 56100
ttcccgttag tcaaagcegtt atatécgaca gcagcagata tgttgggggt agtttcacct 56160
tctttagtag gtgttgtcaa cgccttagtt atttgaaggt tctggtttec ttgagattgt 56220
gctttttgtt tttccatatc acgagcatgt ttagtaccag attcctgttc cagataatcc 56280
aggtctttaa ggtcaccact agaaatagct tctttagcct tagcattatt gagtgcaatc 56340
ttacttttca actcttcatt ctcaagctgt getttctgaa ttgctaattg cttaagcetgt 56400

tcttccatag ggtctggttg tggtcgecag gtacgtaatt catgagcaag gtctggcata 56460

cgtttaagtt ctgcaatctt agctacaaga gataatgtaa tagtctggtc aactgtatta 56520
cctaacgttt gaaccatgaa gctcaagtcc tgagatttct ggttatcaat ttcagcagta 56580
ttaatatcaa cctcaatatc gaaattacct ttaaggtctt cacggttaat ttctacgtac 56640
tgttcattgg taatacgtac tacttccttc tcagataaga atacggcatt cattgcacaa 56700
atcttagtac caatgtctgc cataccctta gctaatcgac gaaggattgce catctcacgt 56760
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tthatgctg catcgagtgc accacgaata ccagcagcca catctccata agctgcacca 56820
gttacacctc cagagaatgc tttaacacca gttagtgctt ctgcttcctg gttctgcate 56880
tgagtcataa ctattgccga ctgaggtaac tcagggaact tgtgttccat aatggcctga 56940
ctaggattgc cctgcattgg gttgtattca tagtcttgce catcatcata tcgacgacgg 57000
tttagagtat ctaacatccc tttaggataa ccacgttgcc cgtttgcact tcgacccaac 57060
aggtcaatca tcccacgcat ggttgcacca agaattgctt ggttatccce caacagttca 57120
gcatcagctt caccgaagag ttcacgttta cgtggcatat aaggaacaac taccaaaggc 57180
aacttaccat ccgggaatgg gttcttttcc atacgaataa gagtagaacc aatccaggta 57240
gcaacaatag gctccagtga accatcatca ttgatgtcgt agaatcccca gtactcataa 57300
gcaactactt tcttacgtag tgcatcctta aactggaagt caccaggagt tttactttca 57360
tggtctgggt cagtcatagg actggaactt tcccagtcaa tcttatccaa attgtgataa 57420
cggtctttgt tcttcatgag gtctgctttg cacgtctcaa acgagataac tgcatacaaa 57480
gccttgtcca aatcaccatt acaactcggg tcaataacta cgttattagg attaagdatt 57540
tcaécagtag gtctgttaac cagtgccttc tctacctcta cctcagtaac tccagtetgg 57600
attgcataag tagcttctcc agtttcattg aagtagttaa cagcttcctt aatatcttcc 57660
ggcattgttt cgtcatactc acggggattt tctgcctgaa getgtaaage ctgctgaaga 57720
atatctgcttlgttcctggtt ctcaattgga tacaactgga agactggtgt ttctgtttta 57780
atcttaacgg tcttacgttc ccaaccaata cgggcaatac cagtaccatc atctacgaca 57840
ctatgtacgt aatcatccac cagttttact ttattaagct gggtacégaa ttggtagtta 57900
agaactaatt cattctgtcg tgcagctaac tcatcctcaa aagtaacagg ggttacctta 57960
aagagtttat tagatgagag aaatggttca gataatggtg cataacgg:ca ctctgcctga 58020

cggcgaacca gtctaggttg gacttgtgag cgtcctttaé cctttggogg tttagecttg 58080
cctttgactt ccatcaagtc attccactca cgaatctgag ccatgattge atcgtgagca 58140

ggtttagctg attccaaatc acccttcagt aattggatac ttggttectt cttccagtce 58200
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gttaacttct ctgattgagc cgggtctggt aaaggcttaa aagtgtcttg gtgttccata 58260
gttattcctg ttcaaaaagt ttacggtcag cctgaatctg tttacccaac tcaattagtt 58320
ggctgtcécg gagtctaaéa gttgcccgga gttcttcaac caaacgtctg ccttcttcaa 58380
gactgttgtc gagtctggct gcatggettg caagacttct gcactcaaag gttccggctt 58440
cggcttgacg tttatatacc gatgctcgtc tttcagactg ttgcatccgg ctgtcataat 58500
cactgctaac gcgagcaagc tegettgegt aattactctc agecgtctge aaccgggaag 58560
tgagtaaccc gacttcgtaa ctatggtttc tttggagagc attgtatttg tcctgtaatt 58620
tttgtagtgc cttctgatct tcaacctttt gggcatccca cttcttttga acagtagact 58680
gtccattgga attaccccaa aagtaaatgg tggccccgag gaccaccace agaagataag 58740
gccaaccttt agagattagc atcttcatta catgcctcca gtggceacatt gectattcgg 58800
ttagctaccc aaccatacgt aaagtctggc atgtttaatg aggtgtagtg gttaagttge 58860
ttagcatcaa gtaacttaat cattacctga catgctgcaa ctttgcctcg ttttttctgt 58920
aatgctttat atgcattaac agtacttgta ccgactttac catcaacctg tattttaggg 58980
tagtctttgc catcacggga catttcatta agagattgct gcaaccactt agccggacgg 59040
gttacacccg tattaacacc agcatctacc agcttatgtg ttacagcagg agatatatca 59100
gcgaaggctia cgaagttagg cttaagtacg taatcatcaa tgtatatctc agcagccatc 59160
tctttagata _aatccttcat agaaccatcc cagccatact cagtagccag aacttctttg 59220
tgagatttag:ctacagcttg ggtaatacca tgattggttt caccacctgg gtcacgagga 59280
ttatttacat atcccccttc catataaaac actgccccca ggatagcage gacaactcect 59340
cccactgcaé cacctttcgt agcaagtttc tgtttagctt tcatgtgaat cttcctttga 59400
tcggaatcgt véttaatctgc ctacaatatt taaggcaaac agcgcgattg caatattgga 59460
accatgggga atatcttcca ggatgtgacg aggtaatcct gtcagcattg gttgaatgat 59520
atctatggta ';'g(aaaacataa ttaacccgag cgtactaatc tggatggatg cccacttcca 59580
gcatcttttc ce;gttaggta ctaactctac ttttctittt agcctgcgaa ccatgcgaat 59640
atctccegte ttgcagcagce caatacacca ataattgcac ctgccccage ccacacccac 59700
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ttaccaaaaa ttccagcacc aacaacttta tgcttaatgg tgatgaactc ttcaatagta 59760
ggttcattct tagctaagct atcctccaca ttttttagtc tattgcctét gtcattgatt 59820
gaatcccgta gttctaccag agtttcctee agcttctcac gatcctgect gteccttgte 59880
tggtictcaa acagagtctt caatcgttcc tccagtctga ctagaagcag ttcacctgat 59940
tcattcataa aattaccgta gtgatgtagt tagattcccc aacagggcca tatcataaga 60000
tgactcttag ataatactta gtatgatggg atacatccag acatagtgtc tggtatcaac 60060
aacgaggtaa ctatgtctat taaagatatt ttccaaagtg gtaaggatgt tgtgtgcaaa 60120
atgaa v 60125
<210> 2
<211> 6122
<212> ADN X
<213> mét phan ctia ADN cla thé thue khuén CJ23 Contig00002
<400> 2
taagcattac caagcaatgc atctaccatt gggtcattag aactgttctg acagtaagga 60
ttagaccaat ccttctttgc atcaaagggg ttgtgtgegt tcatcgecat cctegttgtt 120
caaatttagt ttcggtaatt gaaatacttc cattagccag atcgtaatca acaacctcac 180
cacagatgct ttcatacgtt tgcagatact ctgctgcctt agcgttagct tccggagtat 240
tcaaaccggt gtggtaacga taacccaccc agttatgaag tgccgtcatt aacgtatctg 300
ctaagtcaac ttcctgttct tcatcacccg taagtactgg gtgcttagct tgataagtta 360
cgttaagtgc’ ctcaaagtgt cgaggtcgca tacactgaat agtatcaggc cgaggggtga 420
agattgcatg agggtctgaa tcgtcgttca gtctacgtcg attccctgag ttatcaaaca 480
catttaagat tttaataaca tcatcctgga aaggtttcat gaacccatcc atgatatacg 540
ggtattgaat‘ctcaagagta ggcttagtaa accgggagta agcatatcga gattgaagag 600
ggtagtcagtlE acgaccttcc ttcatctcca caatgcaact attagttcta agagggaaac 660
gactatgcag ;ccgtaccagt ccctcattaa tagcagccaa tatctctgge ttactatctg 720

gttcaatatc taatctgtca tcagtgactg caccagtacc cttcaaggta cttaatgcca 780
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agccacgata tacttccgat aatttctgca tggttcctca cacaatgtat gaacgtagtg
ggttaacact atcttcttct tcgtcatcce acattggatc acccttgtta tccaccatag
tcatacctgc ttgtggtttc caaggattga gataacccag catggagata gtatcaatac
agtcatcctt acctttaatc ccattaatgg tagctagttt aatctggccc atgaacagac
ccataatagt tgaatccctc aactcttccg ggaagtacat cttaccagct ttgaaccaag
gaactaccag gttaaagcgt gacagcttag aggttacagg acgtatgcct g'gcttaccac
cctcagagga tgcaaagtta aagaagacat tacgattaat catttccttc tgaaggagtg
aaatgaatcc attctgctgt cctgtgattt cgactccaac gttttgtggt tggtattcct

gaaccagacg gaacaggtca tcaaagtttt tatccataag ctgacgatta gccacaccat

caacccagaa ccaatctcca ttagaactat aagcccaaac tgatatgaca ctgtagtcac

tggtctgttt ctccgaagta gcaaagtcgg ttgtaatata atagttgtag caggacttca
tccttaatag ttgctgtctg ctataccatc taatttcact atcctgaacc agtctctcat
cttcagaact aattcgaagc ataagttcct gatagaagcc tgccaactta ccagtcttaa
ctgccatgtc atattgagcc ttgatgtagt cataagagaa acggtcatcc catgcaccct
gaaattcttc tctactgcaa gggaacttct cacacacagg ccatacgttg acatcccatg
caccagacic tactgcttca atgataatat cttctttatt aaagggagta ccattgaaga
ttactttacg acgggtagga tcaagagcat ggttcacacc tttatagacg gtatccttaa
tagcttccat actcgtcettg gagttagcat caccatcact aatcaagtéa tccagtacgc
ataatgttgg acgtttacca tatatcttcg taccacgaag acctgtctta gcaccaaaca
gcttaacacc tagacgatgt ccttctacat tacgaaactc taacaggtta tccgtaaagg
tagcttcagg: tatccattgc tgaaggaact cactattctt gtaacgaaac tcaatgttct
tacgtgcaga tttagcaccg ttatccattg agtcagatac ataaafcatt ccttctactt
tacccaggct tggtaaatgc ccgaacactg ccaggaacaa tgtaaagtat tccatgaata

cagcagtctt acctgcacca cggaagcaca gattaactac atactggttc gggctaatca
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tcttatccaa cattttcagg tgaactggag gtgttttgtt ggattcaccc tctttaccat 2280
taaccaactt aataaagttg gcaaaggtaa gagcaaactg actaggaaca tagttggaag 2340
aattaaggtg ggagtaatcc acctggtcta gccattcatc cagttcctge ttaattaact 2400
cagacatctg taatgtcctc atctgcacgt actagtttag aaccagcaac ctctttggta 2460
ggtacaccac tattgattgc attaatttgc tgctcagcta atgcagcaag tgttgccttg 2520
aggtcagtta atccagagtt ctctctcaag tccagattga tattcgttac ctggtctttt 2580
ggtttagcta agtgggtaag gatagagtta gctgcatcac atcttacctt ctcacttget 2640
gctgtagtca tcagttcaac ctgaacattg attgccttct gataattatc ctggttcaca 2700
atccacactg gaaccaaact ttgttccatg atgaggttaa ctaacttacé cctgtgataa 2760
gcagatacat aagcactaat atctttctcg ctggttccte gtgcaécaag ttctgcttgt 2820
cggttaggga atgtcttgaa gtaggcttcc ttattggaat aacccatgtg tttataagtc 2880
acatactgaa ctgcattcat gtagtcctgt gtcttaaact taccttcctt cattacacca 2940
gagtaggaga taaagttttc acggaaggac tcagcaacca gttggtcttg gattatgttg 3000
ttgatcgtgt ctaccaactc ctgggtcaca ctgtttttga agttagg_agg taaggcatta 3060
acaatctgct gcttagttag ttcactcata cttatctcge tacaaagtta tgtctattaa 3120
aga'agattcti tttcttgggg tgagttaccc cttgaagaaa cgataccata cagttacact 318C
ttagtcatga tatagaaaaa gttcatgata ctaaatagta tgtaatgttc cgatgaccct 3240
attcccaaaa ggagtaacct ttgagaatct atatgaaagc cccagactct agtgacaagt 3300
acttcgaact agaccacact aagattggct tcctttcaga tgatattatc attacacatg 3360
atgaagacaé ctaccatgaa ttagctggga tgatgctgtt agagaatcgt ccaggcatta 3420
aagtcttaga accaagagaa acttactctt tagataaaac aatttcatct cttgtgttct 3480
tcacaaaattfacctcatagt gtctcegtca ggcgaagcaa agacagtgtt cggatgacgg 3540
tgacgatgtg ‘a"ttagtcatlg ccgcctagta gacagtggeg gtactcgtaa agagttaata 3600
acttctacag tcagggttgc ccggctectt tcctacctag taggctaacg afacacatgt 3660
atctagggtg atgaactgac ccgtgattga aaacggtaag gggtagagtc gagaggctct 3720
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accccatttc tttttctgga ggaatgcaat tatgagcatc tacgcttttg atattgatat 3780
taccggagta cttcataagc aaggacctta tctacttggg gaaccagaaa cagtaagtaa 3840
gttcattgct ccctggceaat ctgtgttett acctaactgt gaagagtccc atgagattgt 3900
tggctatctt ttcttatcaa acctacaact caatactgag atacttaccg aaccaaaggt 3960
gtatgacctc actcgttatg acggattcaa tgagttcttc cctggtatac gtttctataa 4020
aatacccggt tgggaattga tagttgacca taacgtcttt aataaaacac tttccattta 4080
cttcagacca ctttcctaaa ggaaggagaa tcaatcatga aattcataat gaccatccce 4140
agttttgctg aaagggagtc tatgtataca aatgacttct ctttagaaga agtcatgaat 4200
agtagccccc aacatgtaat cctagttcct accttagagg actaccatga agtaagggge 4260
cagttattct tagcaggtaa tgaccgtaag gttgtatgta ttgtcccacc ttccgtctac 4320
tcctttagtg atgcatatga cgctctacct ttcatgatgg tatccgatga ataccaatgg 4380
gatagtcgcc ataagaatga agaataccat tactactatg taaggaagta agttatgcac 4440
ttctfcggtt taagtagtcg tagtacatgt ccccttaatc tgggagtagg taaatcccce 4500
tggttgggaa taagtaaacc catgaccatg tactatgaac cctgtaaaga agcagatgag 4560
ttcataggaa cctgtctaat gttaggtgca cctattacct ttattaagat aaatacttcc 4620
atcgaagttc cagaggatgt cgctgtatac atcttctcct ccagtgaacc tatggtagct 4680
actactctta caggcagact cattaccctc tatccttcct catatttatc tagcgacgga 4740
agctactaat ggttatcagt aaaatttatt cagagctacc tggg;qAatgaa tacacccacc 4800
ataaagaatt aactaacctg gatgctgatg tactcatact ggttccagac gaacagtcct 4860
tgcatgaact acaaggatta ctcttcttat acaataagaa ttcggaagta catctacttg 4920
aaccaggar;lc accgatgtcc tggcagggta gcettcagtec ttggcatctc aatacggaca 4980
agtacatact atccttcgag gataacaccc caatctataa ggaaagacaa tgaaactaaa 5040
cacatcaccp‘I tatccggtgc agttagaagt agtactcgac cgggatacct tcattaaaaa 5100
gtacaagaaa cttaaagggt atgagccaga tttggaaggt tgfaaggggt atactacata 5160
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ctctgataat aaggttctta tgggcatctt ctcagacccc ttgccaacge ttatccatgé 5220
agtaaaccac ttctgcttat gggtattcga ttatattggt atgcctataa acagtagtaa 5280
tagtgaagcg tactgttact acatggatag cattcttgaa caggtactga agaatgaacg 5340
ttaaactatt aggtatgaaa ggtactgact tactgcacta ttcctctgaa ccagggaaag 5400
caatcattca cattatgtcc tacggaacct caacgctaat aatggagcca ggagagttag 5460
cagactttgc acagggacat aagctaatta ctaacagtaa tgcagagata gttatcctge 5520
aaaatggtga gtcagtattc ataccatacg gtgattatgt ctatgtattt agcaaagatg 5580
ctaccgtaag aaatagtagt ggtaatccta atcatccgga ctattactct ggtatagcac 5640
gcatcatcac cagaaagccc catcttacag gataécttac acaattaag4c tcttaaggat 5700
attaaatgaa acttactaag ataggttatg ctgatggacc tatttccact acccatacaa 5760
ccttacaaga ccttgtacct ggtagactca ctcctattat cctagtacca gatgatcaga 5820
ctctacacga agttaaagga ttagctttac tactaaataa ggtgactatt gtagaagttc 5880
ttgaaccagg aaaggaatta ccgtggtcct cctacatgta ctcceectgg catgtgaata 5940
cggataagté cactcttacc tttggtatta ccagtgaact gcaaactcct cacttggtat 6000
atgcttcctc ptatttaact gcttataagt aggatagcta tcatattttt gcatatgaaa 6060
agtagcatag ttatgtatgg ctacagtggt gtggctgggg ctacaccctt acactcaacc 6120
at | - 6122
<210> 3
<211> 3789
<212> ADN L o . _
<213> mot phan cta ADN cla thé thwe khuan CJ23 Contig00003
<400> ;3
ccatgtggtt cgtactgtct actgtaactt aggtaatctt aaactcctgt atgatttctt 60
aaatcagtac gggatggtta ttggtgtaca gtctgagata gaacttaaat cactccctct 120
gaaaacaaag tatgcacgca tttatggcag gaaccgtagt aataaaagaa ccattaccga 180
ctacttatat g'g’égatgatg ataaatctgg aatcataccg gatgacccgg cagctacagg 240
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ttcctgggta caagtatcca tgacctcaag tggtagtgag tccactaata caaataccta 300
tatagttgtt gggtatacct ctgctggagg ggaaacttct ataccagttg agtttgatac 360
cgttggcata ccttttatta cagtaggggg attcacacag ctcaatggga agggtttcac 420
atattctact ggtgatactg agattaaatt agctcaggaa ctggaagaag gtgacgaagt 480
tattatgttc cttacaggtg tgcctgcttc cccagatact gttgctattg ataactggaa 540
ggttgttaac tggttataca attttggtaa tgctgtagga ggtgageagg ttatagatat 600
cccattcgct ttcattgatg tacctgcetgt gtataagaat ggggcaagat tgtataaagg 660
tttgcccaat aagtcataca ctgtcgatgc agagaataag agaatcttcc tgacagaacc 720
acttgtaacc gatgataggg taattaitac tattgggggc aatcaagaaa taatttatgt 780
ttctgataga acaatccagg aagtagctcg cggattcaac ttacgggatt ctgagataat 840
tttagatacg gatactgtta cctacttgaa tggtaaagtg gttgtgtatg tagcttctca 900
gcagaagtca tacaagctcc ctacactacc aactaatgtc agaattaaat ctgtagtagg 960
ggatttactc acttacgttc cgggtaacat tacagtttcc cttattccaa ttaacattat 1020
ttaagcaaag ggtcactaag tgacctttaa tagaaaaaca aagaggttcg tatgaacgag 1080
atgttcagtc aaggcggtaa aggttccact ggtattctta ccaacaagca agccattgcc 1140
cgtaagtttg gtattaagca gaatgaagtg gtctactttt ctgtaggagt agacttgggt 1200
ggatacaaag tcatttatga caagactact caacgtgctt actcattgcc tgtacttcca 1260
gcaggaacca ttgctgtaag tctcagtgaa catgcagtct tggttcattc agcaggtaca 1320
gttgatttgg gtgaactggc tgctgcacgt agagagtttg tatgcttatc tgattcattt 1380
actacgggct"tagtagtaaa tactcgaaat gagcttttga tgcataatgg tattggttat 1440
acctacttag gttctctacc cgtaactatt gttgaaggga ccaaccctgt tggcaacacg 1500
gactggaagt ctcaaacgga tcctaatttg cgtgctcagt tggcatctca ggatggtatg 1560
accttaattg étggtgtacc tgacgtaact gccctggctt ctgtcggage aacagtaggg 1620
tctagtgtaa tgsctagattc atactcaggc tcttccgttg gtgggggtat tatgattgeg 1680

gttcctaata ctactcctgt agatgaagtt gtaactttca ccggtgcagg tgtggtctgg 1740

-73-



25490

DANH MUC TRINH TY'
aagcgtaagt tctttgaagg tactgctacg gtatatgatg caggttatac tggtacggag 1800
gatattgccc cattcattaa caaggtaaac tctgeecggtt acgattgtct tgtacctaca 1860
tcagggacta tcagtacacc tatcttactg gatgtagcta aggéggcttt agtaggagct 1920
aataagtgta cccttacgga actggaaggt gtaacaggag agtattactt aaccataatc 1980
aactctaata cggattacac agctcgtgat gccattaatg ctactgccct attaacaggt 2040
atttcctttg taggtaaagg tactcgaaag atgtgtitgg gtagtagtac tggaggggag 2100
atagcagaat tacgtatatc taactgtggg tttatatcta ccgcaggtat tgagtttaaa 2160
gataatgcat accgtattct atttgataag tgcactattt ctcgcagttt tactaactct 2220
gtaatcttta attccctggc taatgetggt gaggttataa aattcaacca ctgctggétg 2280
gttgataatg ggggtccatt tacttttgag aatgggcagt tcatctttga ttcatgctca 2340
ttaccagcag gtaaaaaggc aggctacttc gatccagtag tggcattaag tgataatgct 2400
accctagtat ttgctaacgg taatattgag tatcaacctg ggcagagctt tgtaggcttt 2460
actgtgagtg gaagctcacg cctcagtatt aaagattcta ctattctgct tccggaagge 2520
tacagtacag tgcctattgt tagtaatggt gacggggtag ttagtttaaa taactgctca 2580
ttgccectct acggtaacac aacgattgcet actggatttg ccacaagaca gttgataggt 2640
ggctctagca agaaagtaat gtctagaggg tgcttcecte gtgcaggctt tattacaact 2700
aactggaatc taggaagcat tgtaagccect tatattaéta gtattagcaa tggctcagga 2760
cagtttgaaa atacatctaa ctggacactc tctcaaactg gaacaggtgce tgtcactgct 2820
actacagcaa acgatgttcc taacgattta atgtttacaa cttcttttgt tttatctgta 2880
ccatcagcag atgcagcagc taacttcact caaacaatca ttgattgtga accgggtcgt 2940
tattttcagc tfggtttttg ggctaaaaat acaacaacca ccctggcegtc aattagattc 3000
ctggaccagc aaggaaatgc tgttgcggat tccataggat atatcatccc agtggtaaac 3060
acgttcaact t'ttacgcttt ggtggattgc gttcctccag gagcttacaa agctgaaatt 3120
aattttaatg tftcctctgt tgttgggggc gtcgtaatac acaatgcagt ttacggattg 3180
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atttaattaa aactaaggcc caaactgggc ctiticttat atagagttta ctgtttgcat 3240
taccctaacc gatactgctg ttagagtaat tacttgccecg gataagttaa acataccéaa 3300
ctgaatacca tccaccatga atgggtcagt tgaaccaagt gtatatgtag ctaatacgtt 3360
atctctgtta gcaatatccg taccttgtac tttaatacta gecgtctgaac ctactactgt 3420
agttccattg gttcgtcttg tttgegttct cecattcectt getgtaccag caccacctge 3480
aatagttcct gagatacgaa cactaaacat tacctgggta ttcctggttc taacagggaa 3540
cttaagatta ccttcttcaa ttgttaatgce tgctgtaccec ccaggtgatt tagttatcca 3600
tggtaatgaa aagtaattga gccaggactg gtcatttact écctggctcc cggtccatgt 36692
atacaagtcc agaaggaaag tatcttctaa ctctgttggt gggatgggta gtagttcagg 3720
gggaagctct gaaacgttat tagcagaaac tattcgttcc ccatagcttc ccacaaccag 3780
caaaccccce : | 3789
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