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(57) Sang ché dé cap dén tim chuyén gen dugc xir 1y dé c6 va biéu hién gen protein to

nhén kham, gen protein to nhén kham ma hod protein to nhén kham cé cac mién to nhén

dac trung cho trinh ty moétip dan hdi cua to nhén va/hodc trinh tu motip bén cta to nhén.

Sang ché cling dé xuét to tam duoc cai thién c6 dic tinh vé do bén (do bén kéo) va do dan

hoi duge ting cudong so véi to tam ty nhién. Sang ché nay ciing dé xuat phuong phap cai

tién dé tao ra to kham st dung tam chuyén gen duoc boc 1§ trong ban mo ta nay, phuong
phap nay sir dung hé vecto dua trén piggyBac va plasmit hd tro. Catxet biéu hién gen duoc

dé xuat va duoc st dung dé tao nhiéu trinh ty ma hod to nhén tong hgp (nhén 2, nhén 4,

nhén 6, nhén 8). HE thong vecto piggyBac dugc sir dung dé bién nap tam dot bién, véi su

c6 mat cua plasmit hd tro, dé hop nhat gen to nhén kham vao trong tim dé tao ra thé bién
nap 6n dinh. Tam chuyén gen nay vi vy tao ra sinh vat tao ra to nhén c6 hiéu qua thich
hop dé san xuat to thuong mai.
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Linh vwe k§ thuat dwoc dé cap

Sang ché @& cap dén linh vuc si to, nhu sgi to nhén kham c6 dic tinh vé dd bén
va do déo duge cai thién. Ngoai ra, sang ché dé cap dén linh vure phuong phép san xuit to
kham, nhu phuong phap san xudt to dugc cai thién (cu thé, soi to tim/nhén kham) st
dung tdm chuyén gen duoc thao téc di truyén c6 céc trinh tu di truyén ctia to nhén dic
trung (cac trinh tu motip bén cta to nhén va/hodc déo ctia to nhén va/hoic dan hdi). Sang
ché ciing @ cdp dén cac sinh vt chuyén gen, nhu tim chuyén gen dugc thao tac di
truyén dé chira trinh tu tim kham chta céc trinh tu di truyén cta to nhén dic trung cho
cac motip déo va/hodc dan hdi clia to nhén va cac motip bén ctia to nhén, va phuong phap
tao ra tdm chuyén gen nay bang cach st dung vecto piggyBac duge thiét ké dac biét.
Séang ché ciing dé xudt cac phuong phép san xuét thwong mai to kham bang cach st dung

tdm chuyén gen di dugc md ta.
Tinh trang k§y thuat ciia sing ché

To da duge sir dung trong nhidu nam lam chi khau cho nhiéu loai quy trinh phiu
thuét quan trong. To nhod cAn dé 1am chi khau cho c4c phAu thuat mét, thin kinh va thdm
my. To cling c6 trién vong 16n 1am vat liéu lam day ching nhan tao, gan nhén tao, bing
dan hdi dung cho ghép da & céc bénh nhan bi bong, va khung c6 thé cung cp tac dung d&
va, trong mdt sb trudng hop, chirc ning tam thoi trong qua trinh tai tao cic md xuong,
md bao quanh ring va mo lién két. Sy phat trién ctia to 1am vat liéu 1am d4y ching va gén
dugc du kién s& tré nén ngdy cang quan trong do tai nan & day ching hinh chir thap trudc
(anterior cruciate ligament: ACL) va cac tdn thuong khép khac doi hoi khic phuc bang
phau thuat gia tdng trong nhém dén sb cao tudi. Trong khi mdt ty 1& nhé to hién thoi duoc
sir dung lam chi khéu c6 ngudn gdc tir to tdm tu nhién, hau hét cac to ddu dugc san xuit
duéi dang cac polyme téng hop nhd cong nghiép hoa hoc. Han ché chi yéu cta phuong
phép nay la & chd né chi co6 thé tao ra to ¢o pham vi hep vé céc tinh chit vat ly, nhu

dudng kinh, d6 bén va do dan héi.

Nhiéu hé théng tai tb hop khac nhau gdm vi khuén (Lewis, et al. 1996), ndm men
(Fahnestock ADN Bedzyk, 1997), t€ bao con tring nhiém virut baculo (Huemmerich, et
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al. 2004), té bao dong vat c6 va (Lazaris, et al. 2002) va thuc vat chuyén gen (Scheller, et
al. 2001) da duogc st dung dé tao ra céc protein to khac nhau. Tuy nhién, khong c6 hé
théng nao cua cac hé thdng nay dugc thiét ké tw nhién dé kéo to va, vi vy, khéng mot hé
thdng nao tao ra mdt cach tin cdy to hitu dung. Pé to duge xem 12 hitu dung theo quan
diém thwong mai, to phai c6 du cac dic tinh chiu kéo (d6 bén) va déo va/hoic dan hdi, va
thich hop dé tao thanh to trong tng dung thwong mai mong mudn. Vi vay, van cin hé

théng c6 thé ding cho muc dich nay.

Protein to nhén da dugc san xuit trong mét sb hé théng san xuét protein khéc loai.
Trong mdi trudng hgp, lugng protein duge san xuét thap xa so véi mirc d6 thwong mai
thuc té. Cac hé théng biéu hién cta thuc vat va dong vat chuyén gen c6 thé duoc tdng quy
md, nhung ngay ca trong cac hé théng nay, mirc do sin xuét protein tai t& hop cén phai
dugc tang déng ké @& hiéu qua vé chi phi. Mt van d& thdm chi con khoé khin hon 13 cac
nd luc san xuét trude ddy di tao dugc protein, nhung khong phai to. Vi vy, protein phai
duoc kéo thanh to bing cach st dung phuong phap sau san xuit. Do cac van @& v& san
xuét va kéo s¢i ndy, vin khong c6 mdt vi du nao vé hé théng san xuét protein tai td hop

c6 thé tao ra to nhén da dai c6 ¥ nghia thwong mai; nghia 13, to “hitu dung”.

Céc cb ging dwoc bio céo trude day dé san xuit to sir dung hé théng té bao dong
vét c6 va dé biéu hién cac gen ma hod MaSpl, MaSp2 va céc protein to ¢6 lién quan ciia
nhén, A. diadematus (Lazaris, et al. 2002). Cong trinh nay din dén tao ra dugc protein to
nhén 60Kd, ADF-3, dugc lam sach va dugc sir dung dé san xuit to bing phuong phéap
kéo soi sau san xuét. Tuy nhién, hé théng nay khéng tao dugc to hitu dung mot cach nhat
quan. Hon nita, phuong phap nay co vén @& do cén hoa tan protein, phat trién diéu kién

kéo soi c6 két qua va thuc hién kéo gidn sau kéo sgi dé c6 dugc to cé tinh chat hitu dung.

Linh vuc k¥ thuat nay vin thiéu phuong phép thwong mai dé san xuét nhit quan to

c6 dic tinh chiu kéo va déo can thiét dé st dung trong san xuét.
Ban chét ky thuit cia sang ché

Sang ché khic phuc dugce cac nhugce diém d3 dugc mé ta trong linh vuc k¥ thuat
ndy. Cu thé, sang ché dé xuit hé thdng san xuit tim chuyén gen c6 kha ning thich tng
véi quy md thuong mai tranh dugce céc vén dé lién quan dén 1am sach, hoa tan va kéo soi

sau san xuit nhan tao protein, vi né dugc trang bi tu nhién dé kéo to.

Theo huéng chung va tbng quat, sing ché dé xuét phuong phép cong nghé sinh

-3



26612

hoc dé san xuit to nhén kham bang cach st dung tim chuyén gen 1am nén tang dé san
xuét protein to khac loai ctia to kham hitu dung thuong mai c¢6 dic tinh chiu kéo va déo
t5t hon. To kham nay c6 thé dugc thiét ké theo yéu ciu dé tao ra to c6 pham vi tinh chét
vat ly mong mudn hoic céc tinh chit dinh trude dic trung, duge t6i ru hoa cho cac ung

dung y sinh mong muén.
Protein to nhén/tdm va to nhén kham:

Theo mot khia canh, sang ché dé xuit protein to nhén/to tim kham ti td hop dugc
m3 ho4 béi trinh tu chira mét hodic nhiéu trinh tu m(“)tip/mién déo va/hodc dan hdi cua to
nhén va/hodc mdt hodc nhiéu trinh tw mién bén cua to nhén. Theo mét sb phuong én,
protein to nhén/to tdm kham con dugc mo ta 1a ma hod protein to nhén/to tim kham cua
nhén 2, nhén 4, nhén 6 hoic nhén 8.

Hon nita, séng ché d& xuit to nhén khadm duogc tao ra tir cac protein to tém/nhén
kham. Theo cac phuong én cu thé, to nhén kham duoc md ta 1a c6 dd bén kéo 16n hon so
v6i to tim ty nhién, va theo mot sd phuong an, c6 dd bén kéo 16n hon gip 2 1an khi so

v0i to tam ty nhién.
Tam chuyén gen:

Theo phwong 4n khac, sang ché dé xuét cac sinh vt chuyén gen, cu thé 1a con
trung tai t6 hop va dong vat chuyén gen. Theo mot sb phuong 4n, sinh vat chuyén gen 1a
tam chuyén gen, nhu Bombyx mori chuyén gen. Theo cac phuong 4n cu thé, tim vat chu
dugc bién nap dé tao ra tim chuyén gen s& 13 tim dot bién khong c6 kha ning tao ra to tu

nhién. Theo mét sé phuong 4n, thé dot bién cta tim 13 pnd-wl.

Theo mot s6 phuong 4n, tim dot bién (B. mori) s& dugc bién nap bing cach sir
dung hé théng piggyBac, trong d6 vecto piggyBac dugc tao ra bang cach sir dung catxet
biéu hién chira trinh tu protein to nhén tdng hop dwoc gin bén canh béi cdc manh dau tdn
cung N va C cua protein the B. mori. Thong thudng, su bién ddi tim bao gdm viéc dua
hén hop vecto piggyBac va plasmit hd trg, ma hoa piggyBac transposaza, vao trong phoi
tién phoi bi nhd viée tiém té bao cho trimg tim. Méy diéu khién kim tiém cia ngudi méy
Eppendorf dd dugc dinh chuén d& choc thing mang dém dugc st dung dé tao ra 13 vi
chén ma xuyén qua d6 mao quan thuy tinh dugc chén vao va qua d6 dung dich ADN
dugc tiém vao trong trimg tim. Tring da dugc tiém sau d6 dwoc dé cho trudng thanh, va

phét trién ng thanh au tring. Au tring dugc trudng thanh thanh tim, va kéo kén theo
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vong doi thong thudng cla tam.

Su lai giong céc cdn trung chuyén gen nay véi nhau, hodc véi con trung/tam

khong chuyén gen ciing dugc dé xult 1a mot phan clia sang ché.
Catxet biéu hién di truyén clia to nhén:

Theo phuong 4n khéc, sang ché d& xuit céc catxet biéu hién to tim/nhén kham,
catxet nay chira mdt hoic nhiéu métip trinh ty protein to nhén twong Gmg véi mot hodc
nhiéu trong sb céc trinh tu métip déo va/hodc dan hdi ciia to nhén cu thé va/hodc trinh tu
mdtip bén clia to nhén nhu dugc md ta trong ban mb ta ndy. Theo khia canh khéc, sdng
ché dé xult cac phuong phap san xuét protein to nhén/tim kham va to dugc d& xuét. It
nhét t4m (8) phién ban khac nhau ciia catxet biéu hién nhu dwgc biéu thi trén Fig.5 dugc
dé xuét, cac catxet biéu hién ndy ma hoa bén protein to nhén tdng hop khic nhau c6 hoic
khong c6 EGFP dugc 16ng trong khung giita céc trinh tu to nhén abd NTD. Céc trinh tu
ndy dugce nhan di€n/x4c dinh trong bdn mo ta nay 1a “nhén 2”, “nhén 4”, “nhén 6” va
“nhén 8”.

Tam chuyén gen:

Theo mét khia canh khéc nita, sing ché dé xuit tim chuyén gen va céc phuong
phap san xuit tim chuyén gen. Theo mdt s§ phuong 4n, phuong phap san xuét tim
chuyén gen bao gdm: buéc tao ra catxet biéu hién c6 trinh tu chira trinh ty tim, trinh ty to
nhén kham ma hoa mot hodc nhiéu trinh tu mdtip bén cia to nhén va mot hodc nhiéu
trinh tr motip déo va/hogic dan hdi cua to nhén, budc tach dong phu trinh ty catxet néu
trén vao trong vecto piggyBac (nhu vecto piggyBac pBac[3xP3-DsRedaf], xem Fig.6,
xem céc Fig.10-11 vé cac plasmit cha me, xem cac Fig.12A-12E vé c4c plasmit dugc
tach dong phu tir cic plasmit cha me, budc dwa hdn hop clia vecto piggyBac va plasmit
hd trg ma hoa piggyBac transposaza, vao trong phdi tim tién phoi bi (vi du, nhd viée tiém
té bao cho trimg tim), budc duy tri phdi tim da duge tiém trong didu kién nudi binh
thuong (nhiét do khoang 28°C va d6 4m 70%) cho dén khi 4u tring n& va thu dugc tim
chuyén gen.

Tim chuyén gen nay c6 thé con duge cho giao phdi dé tao ra phoi thé hé F1 ding
dé nhan dang tiép theo céac thé bién nap gié dinh, dva vao su biéu hién cda gen danh diu
mét d6 S. Cac thé bién nap duc va cdi gid dinh dugc nhén dang bﬁng phuong phap nay
sau d6 dugc cho giao phdi dé tao ra cac dong dong hop tir ding dé phén tich di truyén chi
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tiét hon. Cu thé, su bién nap cua tim bao gém viéc tiém hdn hop clia vecto piggyBac va
ADN plasmit hd trg vao trong trimg tim ctia thé dot bién cuia tim co biéu bi trong sudt,
pnd-wl. Thé dot bién cua tam, pnd-w1, dugc mo ta trong Tamura, et al. 2000, tai liéu nay
duoc dua vao ban mé ta ndy bang cach vién din. Thé dot bién nay c6 su thiéu hut
melanin ho4 lam cho viéc sang loc bang cach sir dung cac gen huynh quang dé dang hon.
Khi cac thé bién nap F1 gia dinh c6 méit d6 dugc nhan dang, cac dong dong hop tir duoc
khing dinh bing cach sir dung thdm tach Western céac protein tuyén to va to kén da duoc

thu hoach.
Phwong phap san xuit to nhén/to tim kham:

Theo mot khia canh khéc nita, sang ché dé xuat phuwong phap san xuét thuong mai
dé tao ra to nhén/to tim kham trong tdm chuyén gen. Theo mot phuong an, phuong phéap
ndy bao gdm budc san xudt tim chuyén gen dugc mo ta trong ban md ta nay, va nudi tim
chuyén gen trong didu kién dé tim truong thanh va tao kén, thu hoach kén, va thu dugc
to nhén kham tur kén. Cac k¥ thudt tiéu chuin dé thao to va/hoic néi cach khac thu hoach

to tir kén to ¢6 thé dugce st dung.
Vit phdm va phuong phap sit dung vt pham nay:

Theo cac khia canh khac nita, sang ché dé xuét nhiéu vat phém duoc lam tu to
nhén kham theo sang ché. Vi du, to nhén/tim kham tai to hop ¢6 thé duoc st dung lam
vat lidu lam chi khau y té, cac vét liéu bang vét thuong va cac vat liéu va thiét bi thay thé
va phuc hdi lai mo/khép, miéng dan phan phdi thudc va/hodc cac hé phan phdi thube
khac, quin 4o bao vé (4o gi 1é chdng dan va cac vat pham khéc), vat phdm giai tri (18u,

du, phu tung cam trai, v.v.), trong so cac vat pham khac nira.

Theo mot khia canh khéc, sang ché dé xuat phuong phép s dung to nhén/to tim
kham tai td hop trong cac quy trinh y t& khac nhau. Vi du, to c6 thé duoc dung dé tao
thuan loi cho viéc phuc hdi mo, trong qua trinh sinh trudng hodc tai sinh nhu khung trong
cAu tric tuong hop sinh hoc dugc thao tac di truyén cua md duogc tao ra béng to tai to
hop, hodc dé cung cép protein hodc chét chita bénh dd duge thao téc di truyén vao trong
to.

Trir khi c¢6 quy dinh khac, tit ca cac thuat ngit k§ thuat va khoa hoc duoc sir dung
trong ban md ta nay déu c6 y nghia gidng nhu thuong dugc hiéu boi nguoi co hiéu biét

trung binh trong linh vuc k§ thuat. Mac du cac phuong phap va cac chét tuong tu hodc
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turong duong véi cac phuong phap va cac chét dwoc mé ta trong ban mé ta nay c6 thé
duoc sir dung trong viéc thuc hanh hoic thir nghiém sang ché, cac phwong phép va cac
chét wu tién dugc mb ta dudi ddy. TAt ca céc tai liéu cong bd, don yéu cdu clp patent,
patent va céc tai liéu khac dugc néu trong ban md td nay dugc dua vao ban md ta nay
bang cach vién din. Ngoai ra, cac chit, cac phuong phap va céc vi du nay chi c6 tinh chit
minh hoa va khong nhdm dé gidi han. Trong truong hop c6 sy méu thudn, ban mé ta ndy,
bao gbdm céac dinh nghia, s& ¢6 tinh quyét dinh.
MBS ta vin tit cac hinh vé

Céc muc dich va wu diém khéc clia sang ché s& tré nén rd rang d6i véi ngudi co
hiéu biét trung binh trong linh vuc k§ thuit nay dua vao viéc doc pha‘in mb ta chi tiét cac
phuong 4n wu tién duéi dy, dua vao cac hinh v& di kém, trong d6 cac sé chi din gidng

nhau dugc st dung dé ky hidu cac phén tir gidng nhau, va trong do:

Fig.1 thé hién céc trinh ty axit amin (SEQ ID NO 18-23, lan luot, theo thir ty xuét
hién) cta hai protein to ampullate 16n cida cdc con nhén dét tron phan ky hoac dét tron
dan xuit (Gatesy, et al. 2001). Két qua so sanh cho thy muc dd bao toan trinh tu cao, cu
thé 1a trong céc trinh ty motip duge mo ta & trén, da dugce duy tri trén 125 triéu ndm ké tir
khi loai nay phan ky tir mot loai khéc. Céc trinh ty axit amin 1dp lién Gng ctia protein to
ampullate 16n & loai dét tron khac nhau (-) cho biét axit amin khong c¢6 mit khi so v6i céc
trinh tgy khéc. Cac lodi nhén la: Nep.c., Nephila clavipes; Lat.g., Lactrodectus

geometricus, Arg.t., Argiope trifasciata.

Fig.2 thé hién céc trinh tu axit amin lién ung (SEQ ID NO 24-26, lan luot, theo
thi tw xuét hién) clia cic protein to ampullate nhd ctia nhén dét tron. Ngay sau khi cac
trinh tu protein to ampullate 16n dau tién dugc cong bd, cac cADN 1a cic san phim phién
ma protein to ampullate nhd (Mi) cua N. clavipes dugc phan 1dp va dugce giai trinh ty
(Colgin ADN Lewis, 1998). Trinh tu MiSp dugc cung cip trén hinh v& nay c6 ca trinh tu
tuong tu va khic nhau rd rang so véi cac protein MaSp. MiSp chira céc trinh ty GGX va
polyAla ngin, nhung cdc métip polyAla dai hon trong cdc MaSp dugc thay thé bang cac
doan lap (GA)n. Cac doan l3p lién g c6 céu tao twong tu nhung sb doan lap GGX va
GA khéc nhau.

Fig.3 thé hién cac trinh ty lién tng cADN clia protein to hinh roi (SEQ ID NO 27-

29, 14n luot, theo thir tu xuét hién). Cac cADN cua protein to ndy ma hoa protein to dang
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xoin moéc cia tuyén hinh roi N. clavipes (Fig.3; Hayashi and Lewis, 2000). Cac cADN
ndy chita cdc trinh tur ma hoa ving khong dich ma 5’ va peptit tin hiéu tiét, mot s§ 16n
doan lap clia nAm motip axit amin, va dau tan cling C. Phén tich thim tach Northern cho
kich thuéc mARN x4p xi 15kb, ma hoa protein khoang 500Kd. Trinh ty axit amin dugc
du doén tir trinh ty gen goi ¥ mo hinh cu tric protein gitip giai thich co sé vat Iy cho do
dan hdi cta to nhén, ma ciing phd hop vdi tinh chét ciia MaSp2 (dwgc md ta thém trong

ban mo ta nay).

Fig.4 thé hién mé hinh trén may tinh clia vong xoén B. Pay 1a md hinh ctia trinh tur
(SEQ ID NO: 1) (GPGGQGPGGY)2 dugc tdi thidu hod vé ning lugng, c6 ciu hinh bt

d4u 12 vong B loai IT & mdi trinh ty nim mit xich.

Fig.5 thé hién mot sb thay dbi trén catxet bidu hién chudi néng fibrion cta to
Bombyx mori co ban da dugc xay dung. Thiét ké nay bao gdm tb hop cac ciu tric duge
thiét k& d& biéu hién thé kham cuia chubi ning fibroin (fibroin heavy chain: fhc)-to nhén,
trong d6 trinh ty protein to nhén téng hop duoc gin bén sudn bdi cac manh ddu tan cing
N va C cua protein the B.mori. Cac yéu té di truyén c6 lién quan vé chirc ning trong mdi
catxet biéu hién, tir trai sang phai, bao gém: trinh tu khoi dau chinh, yéu td tdng cuong
nguge dong (upstream enhancer element: UEE), trinh ty khoi diu co ban, va mién dau
tdn cing N (N-terminal domain: NTD) cua gen thc B. mori, tiép theo 1a cac trinh tu
protein to nhén tong hop khac nhau nim trong khung véi vi tri bit ddu dich ma dit nguoc
dong trong NTD, tiép theo 1a mién dau tan cing C fhe (C-terminal domain: CTD), gbm
cac vi tri két thuc dich mi va polyadenyl héa ARN.

Fig.6 thé hién so dd tach dong phu céc catxet vao trong piggyBac. Mdi phién ban
trong s6 tam phién ban khac nhau ciia catxet biéu hién da dugc v& duge cit khéi plasmit
me bang cach sir dung Ascl va Fsel va dugc phan 1ap dong vao trong céc vi tri twong g

cia pBAC[3xP3-DSRedaf]. Ban dd cuia vecto piggyBac nay duoc thé hién.

Fig.7 thé hién thdm tach Western clia to tim chuyén gen. To nay dwoc phén tich
v& sy ¢6 mit cia protein kham ciia to nhén nhd thdm tich Western ca thanh phan protein
tuyén to tdm 13n to ctia kén tdm chuyén gen bang céach str dung khang thé dic trung ctia
to nhén. Trong cd hai truong hop, tdim chuyén gen dugc kiém tra khi san xuit protein
kham, va cdc nghién ctru chiét xuét vi phan cho thdy céc protein ndy 1a cic thanh phin

khong thé thiéu cua to chuyén gen ctia kén. Hon nita, sy bi€u hién ctia mdi thé dung hop
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protein huynh quang mau luc kham 13 r3 rang trong ca tuyén to 13n to nho viée kiém tra
truc tiép tuyén to hodc to bing cach sir dung kinh hién vi giai phAu huynh quang. Trong
hau hét cac truong hop, lugng protein huynh quang trong to du cao dé c6 thé nhin thy

bing mit thuong nhd mau luc ciia kén dudi 4nh sang binh thudng.

Fig.8 thé hién plasmit me pSL-nhén#4, kich thudc 17.388bp. Plasmit me nay
mang catxet protein to nhén kham #4, to nhén (A4S8)x42.

Fig.9 thé hién plasmit me pSL-nhén#4 + GFP. GFP 1a protein huynh quang mau
luc (green fluorescent protein: GFP). Vecto nay c6 kich thuéc 18.102bp. Plasmit me nay
mang protein to nhén kham #4 c6 protein danh diu, GFP, catxet, to nhén (A4S8)x42.

Fig.10 thé hién plasmit me pSL-nhén#6. Plasmit me ndy c6 kich thudc 12.516bp.
Plasmit me ndy mang catxet protein to nhén kham #6, to nhén (A2S8)x14)x42.

Fig.11 thé hién plasmit me pSL-nhén#6 + GFP. GFP 1a protein huynh quang mau
luc. Plasmit cha nay c6 kich thudc 13.230bp. Plasmit me nay mang protein to nhén kham
#6 c6 protein danh diu, GFP, catxet, to nhén (A2S8)x14.

Fig.12A - Fig.12B thé hién cac plasmit piggyBac. Fig.12A bidu thi cAu tric
pXLBaclI-ECFP NTD CTD maspX16 c6 kich thuéc 10.458bp. Fig.12B bidu thi céu tric
pXLBacll-ECFP NTD CTD maspX24, va c6 kich thudc 11.250bp.

Fig.13 thé hién trinh ty d6i v6i pSL-nhén#4 (SEQ ID NO: 30).
Fig.14 thé hién trinh tu dbi véi pSL-nhén#4+GFP (SEQ ID NO: 31)
Fig.15 thé hién trinh tu d6i véi pSL-nhén#6 (SEQ ID NO: 32).
Fig.16 thé hién trinh ty ddi v&i pSL-nhén#6+GFP (SEQ ID NO: 33).

Fig.17 thé hién céc thiét ké vecto piggyBac. Fig.17A. Gen to nhén tbng hop
A28814; Fig.17B. Gen to tim/nhén kham ciia nhén 6; Fig.17C. Gen to tim/nhén kham
cua to nhén 6-GFP; Fig.17D. Céac vecto piggyBac; Fig.17E. Céc ky hi€u dung cho: Motip
dan hoi hinh roi (A2; 120bp); Spidroin ampullate 16n-2; trinh ty khéi ddu chinh fhe
(1.157bp) mdtip nhén (S8; 55bp), trinh tir ting cudng fhe (70bp); trinh ty khai dau co ban
fhe, mién dich ma 5° Hhe (Exon 1/intron/Exon 2; cds du tan cung N hfc) = 1.744bp;
EGF (720bp); trinh tur to nhén A2SBi4. (2.462bp), cds dAu tan cing C Fhe (180bp), tin
hiéu polyadenyl héa Fhc (300bp).
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Fig.18 thé hién su biéu hién cua protein tim/to nhén/EGFP kham trong kén (18A),
tuyén to (18B, 18C) va to (18D) ctia tim nhén 6-GFP. Sy biéu hién va dinh vi cta protein
to tim/nhén kham trong tuyén to tim. Cac tuyén to duoc cit ra, bi bin pha bang cic
vecto nhén 6 hodc nhén 6-GFP piggyBac, va dugc kiém tra dudi kinh hién vi huynh
quang, nhu duge mo ta & phan Phuong phép.

Fig.19 thé hién su chiét to tudn ty. Kén duge tao ra bdi tim pnd-w1 (cac lan 3-6),
nhén 6 (c4c lan 8-11), hodc nhén 6-GFP (cic lan 13-16) dugce khir keo va dugce cho qua
quy trinh chiét tudn tw, nhu dugc mé ta trong ban mo ta nay. Protein duge hoa tan trong
tung budc chiét dugc phan tich bang Do 1éch chudnS-PAGE va nhudém xanh Coomassie
(19A) hodc thdm tach mién dich (19B) bang khang huyét thanh dic hiéu protein to nhén.
M: Gen danh d4u khéi lugng phén tir. +: protein to nhén A2S814 duoc bidu hién va duoc
lam sach trong E. coli. Céc 1an 3, 8 va 13: c4c phin chiét bing nuéc mudi. Cac lan 4, 9 va
14: céc phan chiét bing P 1éch chunS. Cac lan 5, 10 va 15: cac phin chiét bing LiSCN
8M/2% mercaptoetanol. Cac lan 6, 11 va 16: cac phin chiét bing LiSCN 16M/5%
mercaptoetanol. Céc miii tén d4nh ddu protein to nhén kham. Khéi lugng phan tir biéu
kién ~75kDa dbi véi A2S814 cua E. coli, ~106kDa dbi v6i nhén 6, va ~130kDa va
~110kDa déi v6i nhén 6-GFP.

Fig.20 thé hién so sanh cac dic tinh co hoc tot nhit duoc quan sat thdy ddi véi to
compozit ctia tim chuyén gen, to tw nhién cta tim cha me va to nhén ty nhién (to kéo)
dién hinh. D0 bén cua to dugc xac dinh boi dién tich dudi cac dudng cong g suat/bién
dang. Céc tinh chét co hoc clia to tyr nhién va to compozit da dugce khit keo. Céc dic tinh
co hoc tét nhit dugc x4c dinh dbi véi to tim tu nhién (pnd-w1) va nhén dién hinh (to kéo
N. clavipes) dugc so sanh véi cdc dédc tinh co hoc thu dugc véi to compozit duge tao ra
boi tim chuyén gen. Tt ca cac to déu dwoc thir nghiém trong cing mot didu kién. Cac
gi4 tri bén nhét 1a: nhém 6 dong 7 (86,3MJ/m3); nhén 6-GFP dong 1 (98,2MJ/m3), nhén
6-GFP dong 4 (167,2MJ/m3); va to kéo N. clavipes (138,7MJ/m3), khi so v6i tim tu
nhién pnd-w1 (43,9MJ/m3). Cac sb liéu nay cho thiy tit ca cac to compozit cia tim

chuyén gen déu bén hon to tu nhién ctia tim khéng chuyén gen.

Fig.21 biéu thi trinh tu axit nucleic cua cdu tric pXLBacll-ECFP NTD CTD
masp1X16 (10.458pb) (SEQ ID NO: 34).
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Fig.22 biéu thi trinh tu axit nucleic cia cdu trac pXLBacll-ECFP NTD CTD
maspX24 (11.250bp) (SEQ ID NO: 35).

M0 ta chi tiét sang ché

Phuong phép chén gen vao trong nhiém sic thé cia tim duoc st dung theo séng
ché phai cho phép gen ndy dugc dua vao va duoc bidu hién mot cach dn dinh trong
nhiém séc thé, va dwoc nhén gidng én dinh dén céc thé hé con chau, va ca, nh giao phéi.
Mic di phuong phap st dung tiém té bao vao trong trimg tim hodc phuong phéap st dung
sting bin gen c6 thé duoc sir dung, mdt phwong phép duoc wu tién st dung gbm tiém té
bao vio trong trimg tim bing vecto chira gen dich dé chén gen ngoai sinh vao trong
nhiém séc thé ctia tim va plasmit hd trg chira gen nhay (Nature Biotechnology 18, 81-84,
2000) mot cach dong thoi.

Gen dich dugc chén vio trong té bao sinh san cua tim tai tb hop da nd va truéng
thanh tir trimg tdm da duogc tiém té bao. Con chéu cia tim tai td hop thu dugc theo cach
nay c6 thé duy tri 6n dinh gen dich trong nhiém sic thé cua ching. Gen cia tim tai td
hop thu duoc theo sang ché c6 thé dugc duy tri theo cach gidng nhu tim thong thuong.
Cu thé 13, tim dén tudi thtr nam c6 thé dwoc nudi nho ap trimg trong diu kién binh
thudng, thu u triing da né dé cho 4n nhén tao va sau d6 nudi chung trong diéu kién gidng

nhu tim théng thudng.

Tam tai td hop thu duoc theo sang ché c6 thé dwgc nudi theo cach gidng nhu tim
théng thudng, va né cé thé tao ra protein ngoai sinh nhd nudi trong diéu kién thong

thuong, dé t6i da hoa sy phat trién va trudng thanh cia tam.

Tam tai t6 hop gen thu dugc theo sang ché c6 thé hoa nhong va tao ra kén theo
cach giéng nhu tim thong thuong. Tam duc va tim cai duoc phan biét trong giai doan
nhdng, va sau khi da bién ddi thanh ngai, con duc va con cai giao phdi va trimg duge thu
lugm vao ngdy hom sau. Tring c6 thé dugc bao quan theo cach gibng nhu trimg tim
thong thudong. Tam tai tb hop gen theo sang ché c6 thé dugc duy tri trong céc thé hé tiép
theo nh¢ 13p lai sy nhan giéng nhu duge md ta & trén, va c6 thé ting dén mot sb lugng
16m.

Mac du khong c6 gidi han cu thé nao dbi véi trinh tu khai diu dugc st dung trong
ban mo ta ndy, va trinh ty khoi du bét ky c6 ngudn gdc trong sinh vat bat ky c6 thé dugc

str dung mién 14 n6 tic dong c6 hiéu qua 1én cac té bao cla tim, trinh tr khéi diu duogc

-11-



26612

thiét k& dé kich thich riéng protein ciia tuyén to tim duoc wu tién. Cac vi du vé trinh tu
khoi du cia protein tuyén to tim bao gdm trinh tu khéi dau cia chudi fibroin H, trinh tu

khéi ddu chudi fibroin L, trinh tw khéi diu p25 va trinh ty khéi du serixin.

Theo sang ché, "catxet gen dé bidu hién protein to nhén kham" 1a b6 ADN can dé
tbng hop protein kham trong trudng hop duge chén vao trong té bao con tring. Catxet
gen dé biéu hién protein to nhén kham nay chira trinh tw khéi du xuc tién su biu hién
clia gen ma hoa protein to nhén kham. Thudng thi, catxet gen ndy con chira trinh tw két
thiic va ving bd sung poly A, va t&t hon 13 chira trinh tu khoi du, gen cdu triic protein
ngoai sinh, trinh tu két thic va ving bd sung poly A. Hon nita, n6 ciing c6 thé chtra gen
tin hiéu tiét ghép doi gitra trinh ty khéi ddu va gen céu tric protein ngoai sinh. Trinh tu
gen tuy ¥ ciing co thé duoc ghép dbi giita trinh tw bd sung poly A va gen céu tric protein
ngoai sinh. Hon nita, trinh ty gen dugc thiét ké va dugc tdng hop nhén tao ciing c6 thé

duoc ghép doi.

Ngoai ra, "catxet gen dé chén gen to nhén/tim kham" 13 catxet gen dé biu hién
gen to nhén/tim kham c6 trinh tu 13p ddo cua cip gen nhay piggyBac & ci hai bén, va
gbm bd ADN duogc chén véo trong nhim sic thé ciia té bao con tring théng qua tac dong

cla cac gen nhay piggyBac.

Vecto theo sang ché 13 vecto ¢6 cu tric ADN vong hoidc thing. Vecto c6 kha
ning sao chép trong E. Coli va ¢b chu tric ADN vong duge dic biét wu tién. Vecto nay
ciing c¢6 thé hop nhit v6i gen danh ddu nhu gen khang khang sinh hodc gen protein huynh

quang mau lyc cta stra dung cho muc dich gitp lua chon céc thé bién nap.

Mic di khong c¢6 gioi han nao dbi véi cac té bao con tring dugc sir dung theo sang
ché, t6t hon 14 chung 12 t& bao c6n tring canh vay, tét hon nita 12 té bao Bombyx mori, va
con tdt hon nita 12 t& bao tuyén to tim hodc té bao nim trong trimg Bombyx mori. Trong
truong hop té bao tuyén to, cac té bio tuyén to sau clia 4u tring tim tudi thir ndm dugc

wu tién boi vi ¢6 su tdng hop protein cia fibroin manh va ching duge diéu khién d& dang.

Khéng ¢6 su gidi han cu thé nao dbi véi phuong phép ding dé hop nhét catxet gen
d8 biéu hién protein to nhén kham nhd cac t& bao cén tring. Cac phwong phép st dung
sting ban gen va céc phuong phap sit dung tiém t€ bao c6 thé dugc sir dung dé hop nhét
vao trong t& bao con tring dwgc nudi, trong trudng hgp hop nhét vao trong t& bao tuyén

to tm, vi dy, gen c¢6 thé dugc hop nhét d& dang vao trong md tuyén to sau dugc phan 1ap
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khéi than ctia au trung tdm tudi thir ndm bang cach st dung sung béan gen.

Hop nhét gen vao trong tuyén to sau bang cach sir dung sung bin gen c6 thé duge
thue hién nho, vi du, viéc bin phé cic hat vang dugc phi bing vecto chira catxet gen dé
biéu hién protein ngoai sinh vio trong tuyén to sau dugc ¢ dinh trén dia thach va sau d6
bang cach sir dung sing bén hat (Bio-Rad, Model No. PDS-1000/He) véi ap suat khi-He
tir 1.100 dén 1.800psi. :

Trong truong hop hop nhit gen vao trong té bao nim trong trimg cua Bombyx mo?z',
phwong phép st dung tiém té bao dugc wu tién. Trong ban md ta nay, trong trudng hop
thuc hién tiém té bao vao trong tring, khéng nhét thiét tiém té bao truc tiép vao trong té
bao clia trimg, ma t6t hon 13 gen c6 thé dugc hop nhit mot cach don gian nho tiém té bao

vao trong tring.

Tam t4i td hgp chira "catxet gen dé biéu hién protein to nhén kham" theo sang ché
trong cac nhiém sic thé clia n6 c6 thé thu dugc nhd tiém t& bao vecto c6 "hop dé chén
gen to nhén kham" vao trong trimg ctia Bombyx mori. Vi dy, tim thé hé thu nhét (G1) thu
dugc nho dong thoi tiém té bao vecto co "catxet gen dé 1ong gen to nhén kham" va
plasmit trong d6 gen transposaza piggyBac dugc bd tri dudi su kiém soét cua trinh ty
khoi ddu actin ciia tim vao trong trimg Bombyx mori theo phuong phép ctia Tamara, et
al. (Nature Biotechnology 18, 81-84, 2000), tiép theo 1a viéc nhén gidng 4u tring da nd
va viée lai cdc con trung truéng thanh (GO) thu dugc trong cing mdt nhém. Tam tai td

hop thudong xuét hién vé6i tin suét tir 1 #n 2% trong thé hé G1 nay.

Viéc lya chon tam tai td hop c6 thé dugc thuc hién nhd PCR b%ng cach str dung cac
doan mdi duoc thiét ké dya vao trinh tu gen protein ngoai sinh sau khi tdich ADN ctia mo
tam thé hé G1. Theo cach khéc, tam tai td hop cé thé duoc lua chon d& dang nho viéc
16ng gen ma ho4 protein huynh quang mau luc dugc ghép d6i & phia sau trinh tu khéi ddu
¢6 kha ning duoc biéu hién trong té bao clia tim vao trong "catxet gen dé chén gen"
trude, va sau d6 lya chon cic c4 thé phat ra huynh quang mau luc dudi tia cyc tim trong
tdm thé hé G1 trong giai doan tudi thir nhét.

Ngoai ra, trong trudong hop tiém té bao vecto c6 "catxet gen dé chén gen" vao trong
trang Bombyx mori cho muc dich thu dugc tam tai tb hop chira "catxet gen dé bidu hién
protein ngoai sinh" trong cc nhidm sic thé ciia chiing, tim tai t& hop c6 thé thu duoc

theo cach giéng nhu dugc mé ta & trén nhd viéc dong thi tiém té bio protein transposaza
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piggyBac.

Gen nhay piggyBac 12 yéu t& chuyén ADN c6 cic trinh tu déo c6 13 cip bazo & ca
hai diu va ORF bén trong c6 khoang 2,1k cip bazo. Mic di khong c6 gidi han nao dbi
v6i gen nhay piggyBac duge st dung theo sang ché, cac vi du vé cic gen nhay c6 thé
dugc st dung gdbm cac gen nhay c6 ngudn gbc trong dong té bao Trichoplusia ni TN-368,
Autographa californica NPV (AcNPV) va Galleria mellonea NPV (GmMNPV). Gen
nhay piggyBac c6 hoat tinh chuyén gen va ADN tt hon néu c6 thé dugc didu ché bing
cach st dung céc plasmit pHA3PIG va pPIGA3GFP c6 phan piggyBac c6 ngudn gbc
trong dong té bao Trichoplusia ni TN-368 (Nature Biotechnology 18, 81-84, 2000). Céu
tric cua trinh ty ADN c6 ngudn gbc trong piggyBac can phai c6 mdt cap trinh tu két thic
déo chura trinh ty TTAA, va c6 gen ngoai sinh nhu gen xytokin dugc chén gita cac trinh
tu ADN ndy. T6t hon nita 13 sir dung transposaza dé& chén gen ngoai sinh vio trong nhidm
sic thé ctia tim bang cach st dung trinh tw ADN c6 ngudn gdc trong gen nhay. Vi du, tin
s6 ma & d6 gen duogc chén vao trong nhiém séc thé cua tam co thé dugc cai thién dang ké
nhd 16ng ddng thoi ADN c6 khi ning biéu hién transposaza piggyBac cho phép
transposaza dugc sao chép va duoc dich ma trong té bao ctia tim dé nhan biét hai cap
trinh tu két thuc déo, bi cit khéi manh gen giita ching, va chuyén n6 vao nhidm sic thé

clia tim.
Sang ché c6 thé con duoc hidu rd diy di hon nhd su mo ta dudi day.
Protein to kham trong linh vyc y sinh:

To nhén khadm dugc cung cép lam mot phﬁn vat liu duge sit dung rong rdi cho
nhidu quy trinh, nhu phiu thuat mét, phuc hdi than kinh va phiu thuét tao hinh doi hoi to
cuc manh. Cac g dung phu bao gdm vat lidu lam khung d tai tao xwong, diy ching va

gan ciing nhu vat liéu cung cp thude.

To nhén tai tb hop dugc tao ra boi cac quy trinh theo sang ché c6 thé dugc sir
dung trong hang loat cic tmg dung y té nhu cac hé thdng bing b6 vét thuong, bao gdm
céc thiét bi phuc hdi vét thwong mach méu, biang bé cAm mau, miéng dan va keo, chi
khau, cung cép thubc va trong cac ing dung thao tic di truyén ctia md, nhu, vi dy, khung,
thiét bi 18p day ching va cac san pham dé cdy 1au dai hoic c6 kha nang phan huy sinh hoc
vao trong co thé ngudi. Khung dugc thao tac di truyén ciia mb dugc vu tién 1a lwdi khong

dét tir to duoc didu ché bang to nhén/tdm tai td hop dugc md ta trong ban md ta nay.
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Hon nita, to kham tai td hop theo séng ché co thé duoc sir dung cho cac phuong
phap phuc hdi, thay thé hoic tai tao co quan ma c6 thé thu loi tir cac khung duy nhét nay,
bao gdm, nhung khéng giéi han &, dia cot sbng, md so, mang clng, mod than kinh, gan,

tuyén tuy, than, bang quang, 14 lach, co tim, co xuong, gan, day ching va md ngyec.

Theo modt phuong an khac cia sang ché, cac vat lidu tir to nhén tai tb hop c6 thé
chira chit chita bénh. D& tao ra cac vat lidu nay, chét chira bénh c6 thé dugc thiét ké di
truyén vao trong to trudce khi tao ra vat liéu hodc dugc dua vao trong vat liéu sau khi vat
liéu duge tao thanh. Nhiéu chit chita bénh khac nhau c6 thé dugc sir dung két hop véi to
kham tai td hop theo sang ché. N6i chung, chét chira bénh c6 thé dugc sir dung thong qua
céc dugc phdm theo sang ché bao gdm, nhung khong gi6i han &: chat chdng 14y nhiém
nhu chét khang sinh va chit chéng virut; chit héa tri liéu (nghia 13, chét chéng ung thu);
chét chdng dao thai; chat giam dau va hdn hop chit giam dau; chit chéng viém; hormon
nhu steroit; yéu t§ sinh truéng (protein tao hinh xuwong (nghia 13, bone morphogenic
protein: BMP's 1-7), protein gidng tao hinh xwong (nghia 13, GFD-5, GFD-7 va GFD-8),
yéu t6 sinh truéng biéu bi (epidermal growth factor: EGF), yéu t sinh trudng nguyén
bao sgi (nghia 13, fibroblast growth factor: FGF 1-9), yéu t4 sinh trudng co ngudn gdc tir
tiéu cau (platelet derived growth factor: PDGF), yéu t6 sinh trudng gidng insulin (insulin
like growth factor: IGF-I va IGF-II), yéu t6 sinh trudng bién dbi (nghia 1a, transforming
growth factor: TGF-.beta.I-IIl), yéu t§ sinh truéng mang trong mach mau (vascular
endothelial growth factor: VEGF)); va cac protein c6 ngudn gbc tir ty nhién hodc duoc
thao tac di truyén khéc, polysacarit, glycoprotein, hodc lipoprotein. Cac yéu t6 sinh
trudng nay dugc md td trong tai li¢u: The Cellular and Molecular Basis of Bone
Formation and Repair by Vicki Rosen and R. Scott Thies, xuit ban bdi R. G. Landes

Company, tai liéu nay dugc dua vao ban md ta bang cach vién dan.

To nhén/tim tai td hop chira cic chét c6 hoat tinh sinh hoc ¢6 thé dugc tao thanh
bang cach tron mdt hodc nhiéu chét chita bénh véi to ding dé 1am ra vat liéu. Theo cach
khéc, chét chita bénh c6 thé dugce phu 1én to, tét hon 1a béng chét mang dugc dung. Co
thé str dung chit mang dugc dung bit ky khong hoa tan to. Cac chit chita bénh, c6 thé 1a
chit long, chét rin dugc nghién min, hodc dang vat ly thich hgp bét ky khac.

Luong chét chita bénh s& tuy thudc vao loai thube cu thé dugc sir dung va tinh
trang bénh y hoc dwoc diéu tri. Thuong thi, lugng thube 14 khoang 0,001 phan trim dén

khoang 70 phan trim, tiéu biéu hon 14 khoang 0,001 phin trim dén khoang 50 phan trim,
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tiéu biéu nhét 1a tir khoang 0,001 phan trim dén khoang 20 phn trim theo khéi lugng
cuia vat liéu. Khi tiép xtic v6i dich 16ng ctia md hoic ciia co thé, vi dy, thudc sé dugc giai

phong ra.

Céc khung dugc thao tac di truyén clia mé duoc 1am bing to nhén/tim tai td hop
con ¢6 thé duoc cai bién sau khi ché tao. Vi dy, khung ¢6 thé duoc phu bﬁng cac chét ¢6
hoat tinh sinh hoc ¢6 chirc ning nhur cac thu thé hoic cac chét thu hut hoa hoc cho quin

thé té bao mong mudn. Viéc pht ¢6 thé dugc ap dung qua lién két hép thu hodc ho4 hoc.

Céc chit phu gia thich hop d& sir dung theo séang ché bao gdm cac hop chét c6 hoat
tinh sinh hoc hodc dugc hoc. Cac vi du vé cac hop chét c6 hoat tinh sinh hoc bao gbm cac
chét diéu bién gin t& bao, nhu peptit chira céc thay dbi cua trinh ty lién két integrin
“RGD” duoc biét dé tac dong vao su gin té bao, cac phéi ttr c6 hoat tinh sinh hoc, va chét
tang cuong hodc loai trr cadc dang cu thé khéac nhau cua qua trinh ndi sinh trong té bao
hodic md. Cac chit nhu vay bao gém, vi du, chét tao xuong, nhu protein tao hinh xuong
(BMP), yéu t6 sinh trudng bidu bi (EGF), yéu té sinh trudng nguyén bao sgi (FGF), yéu
t§ sinh trudng c6 ngudn gbe tir tiéu ciu (PDGF), yéu t6 sinh truéng mang trong mach
mau (VEGF), yéu té sinh truéng gidng insulin (IGF-I va II), TGF-, peptit YIGSR,

glycosaminoglycan (GAG), axit hyaluronic (HA), integrin, selectin va cadherin.

Céc khung dugc tao hinh thanh cac vat phdm ding cho cic tmg dung thao téc di
truyén ctia md va tai tao md, ké ca phiu thuat phuc hdi. Cu tric cia khung cho phép su
ndi sinh truéng té bao sb lugng 16n, loai trir nhu ciu gieo hat trude cia té bao. Khung
cling c6 thé dugc dic thanh khung ngoai dé hd trg viée nudi cac té bao in vitro dé tao

thanh bd phén d& ngoai.

Khung hoat dong dé bét chuéc khudn ngoai bao (extracellular matrice: ECM) cta
co thé. Khung hoat dong nhu ca gia d& vat Iy 13n chit két dinh cho cac té bao da tach
trong méi trudng nudi cdy in vitro va cdy tiép theo. Khi quin thé té bao da duoc cdy phat
trién va céc t& bao hoat dong binh thudong, ching bit dau tao ra gid do@ ECM riéng cia
chuing.

Péi véi viée phuc hdi md cu trac nhu sun va xwong, hinh dang mé gin véi chirc
ning, doi héi viéc dac khung thanh vét phdm cé chiéu diy va hinh dang khéc nhau. Céc
k&, 15 hodc cAu trac tinh vi bét ky mang mot c4u triic ba chiéu c6 thé duge tao ra béng

cach loai bé cac phﬁn cua khuén b?lng kéo, dao, chum laze hodc dung cu cit bt ky khac.
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Céc ung dung ciia khung bao gdm ti tao md nhu md than kinh, xwong co, sun, gan, gan,
tuy, mit, da, dong mach-tinh mach, tiét niéu hodc mé khac bét ky tao thanh co quan déc

hodc rong.

Khung ciing ¢6 thé duge st dung trong qua trinh ciy ghép 1am khudn ding cho
cac té bao phan ly, vi du, té bao sun hoic t& bao gan, dé tao mo hodc co quan ba chiéu.
Loai t& bao bat ky c6 thé dugc bd sung vao khung ding dé nudi va c6 thé cdy, bao gdm té
bao cta cac hé théng co va khung xwong, nhu té bao sun, nguyén bao soi, té bao co va té
bao xuong, t& bao nhu mé nhur té bao gan, té bao tuy (bao gbm té bao Islet), cac té bao co
nguén géc rudt, va té bao khac nhu té bao thin kinh, t& bao tuy xuong, té bao da, té bao
toan ning va té bao gdc, va td hop cia ching, hoic khi thu dugc tir thé cho, tir cac dong
nudi té bao dugc thiét 13p, hodc thdm chi trude hodc sau khi thao tic di truyén. Cac manh
md ciing c6 thé duoc st dung, ching c6 thé tao ra nhiéu loai té bao khac nhau trong cling

mot cau truc.

Céc té bao thu dugc tir thé cho thich hop, hodc bénh nhan ma ching duoc cdy vao
trong d6, dugc phan ly bang cach st dung cac k¥ thuat tiu chuén va dugc gieo lén trén
va vao trong khung. Viéc nudi in vitro c6 thé duge thuc hién tuy y trude khi cdy. Cach
khéc, khung dugc céy, duoc d cho tao mach, sau d6 cac t& bao dugc tiém vao trong
khung. C4c phuong phéap va céc chit phan ting dé nudi té bao in vitro va ciy khung md

da dugc biét ddi voi ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat nay.

To nhén/tdm tai td hop theo sang ché c6 thé dwgc khir tring bing cach st dung
quy trinh khir tring thong thudng nhu khir trung bang birc xa (nghia 13, tia gama), khur
tring bang hoé chét (etylen oxit) hodc cac quy trinh thich hgp khéc. Tét hon 14 quy trinh
khir tring bing etylen oxit & nhiét do tir 52 dén 55°C trong thoi gian 8 gid hodc ngin
hon. Sau khi khir tring, cac vét li¢u sinh hoc ¢ thé dugc bao goi trong bao bi chéng Am
vo tring thich hop dé van chuyén va sir dung trong bénh vién ho#ic cic co s& chim soc
strc khoé khéc.

To kham theo sang ché ciing c6 thé dugc sir dung dé san xult cac dang quén 4o
thé thao va bao vé khac nhau, nhu trong san xuét/ché tao quén 4o thé thao va gi 1& chdng
dan. To nhén kham dugc boc 10 trong bdn mo ta nay cling co thé dung trong cong nghiép

o to, nhu dé ché tao tai khi cai tién. TGi khi sir dung to kham dugc bdc 10 c6 ndng luong
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va dép 16n hon khi dam xe, rat gibng mang nhén hip thu ning lwong ctia cac con trung

dang bay la nan nhan cia mang nhén.
binh nghia

Nhu dugc st dung trong ban mo ta nay, cac phuong phép twong thich sinh hoc tir
d6 to hogc vat liéu dugc didu ché 13 khong doc, khong gy dot bién, va goi ra phan tng
viém tir rat it dén vira phai. Polyme twong thich sinh hoc wu tién sit dung theo sang ché c6
thé bao gdm, vi du, polyetylen oxit (PEO), polyetylen glycol (PEG), colagen, fibronectin,
keratin, axit polyaspartic, polylysin, alginat, chitosan, chitin, axit hyaluronic, pectin,
polycaprolacton, axit polylactic, axit polyglycolic, polyhydroxyalkanoat, dextran va
polyanhydrit. Theo sang ché, hai hodc nhiéu polyme twong thich sinh hoc ¢6 thé dugc bd

sung vao dung dich nudc.

Nhu dugc sit dung trong ban mo ta nay, trinh tw mién va/hodc métip déo va/hoic
dan hoi duge x4c dinh 12 trinh ty di truyén c6 thé nhan dang dugc ciia méanh gen hodc
protein ma ma ho4 to nhén lién quan dén viée truyén dic tinh dan hdi va/hodic déo cho vat
lidu, nhu cho to. Vi du, cic médtip mém déo va/hodc dan hdi va/hoic mién 1a GPGGA
(SEQ ID NO: 2).

Nhu dugc sit dung trong ban mo ta nay, métip bén dugc xdc dinh 13 trinh ty di
truyén c6 thé nhan dang dugc cia ménh gen hodc protein ma hod to nhén lién quan dén
viéc truyén dic tinh bén cho vt liéu, nhu ting vd/hodic ting cuong dd bén kéo cho to. Vi
du, mdt sé motip bén cua to nhén nay la: GGPSGPGS(A) 8 (trong d6 A la trinh ty poly
adenin) (SEQ ID NO: 3).

Vi du thye hién sang ché

Séang ché con dugc dic trung bdi céc vi du dudi day, cac vi du nay dugc du dinh
dé minh hoa sang ché.

Vidu 1 — Vit li€u va phuong phép

Vi du nay dugc thuc hién dé mé ta vat liéu va phuong phap/ky thuét dugc sir dung
dé tao ra tam chuyén gen, cac quy trinh chung duoc st dung dé tao ra cac cu truc di
truyén dugce st dung, ciing nhu cac bang tham chiéu dugc dung dé danh gia d6 bén kéo
ctia to nhén chuyén gen.

1. Trinh tu gen dugce st dung. Cac trinh tu gen dugce st dung dugc dua ra trén cac
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Fig.13-16 dugc cung cép trong ban mé ta ndy. Céc cai bién cla cac trinh ty nay ciing
duge xem 1a mot phin ciia sang ché, khi dy lidu 13 cac phién ban ngén hon va/hodc dai
hon cta céc trinh tr nay c6 thé duge sir dung dé c6 cac thay thé bao toan, vi du, v&i cac
tinh chét cta protein to nhén kham gén nhu trong tu.

2. Céc protein to nhén kham va céc to thu dugc bing cac protein to kham nay s&
dugc danh gia vé do bén kéo. Bang 1 dua ra mau thong thudng so v6i to nhén kham s&
dugc danh gid. To nhén kham theo séng ché dugc phat hién c6 d6 bén kéo va cac dic tinh

vé d6 bén co hoc khéc twong ty nhu céc dic tinh ctia to nhén ty nhién.

Bang 1: So sénh céc tinh chét co hoc cua to nhén®

Vit liéu Pobén  Pogiain  Nang luong

(N m2) (%) phé huy

(J kg')

To kéo 4x10° 35 4x10°
To ampullate phu 1 x 10° 5 3x10*
To hinh roi 1x10° >200 4x10°
To hinh dng 1x10° 20 1x10°
Chum nang 0,7 x 10° 80 6x10°
KEVLAR 4x10° 5 3 x10*
Cao su 1x108 600 8 x 10*
Géan 1x10° 5 5x10°

384 liéu dugc trich tir (Gosline, et al. 1984).

Vi du 2 — Phén tich c4c tinh chét v& d bén kéo ciia to tim dugc bién nap riéng ré

To tdm chuyén gen dugc phan tich vé sy c6 mit ctia protein kham cta to nhén nhd
thdm tach Western ca thanh phin protein tuyén to tdm va to cia kén tim chuyén gen
bang cach sir dung khang thé dic hidu ciia to nhén. Trong c4 hai trudng hop, tim chuyén
gen dugc xac nhan 1a tao ra céc protein kham, va cac nghién ciru chiét vi phan cho thay
cac protein nay la cac thanh phan khong thé thiéu cia to chuyén gen ctia kén. Hon nita,
biéu hién cua mdi thé dung hop protein huynh quang mau luc kham 1a rd rang trong ca
tuyén to 13n to nho sy kiém tra truc tiép tuyén to hodc to bang cach sir dung kinh hién vi

giai phau huynh quang. Trong hau hét cac trudong hop, lugng protein huynh quang ctia to
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di cao dé nhin thdy bang mét thuong nhd mau luc cia kén dudi anh séng binh thudng.

Bang 2 thé hién phén tich to chuyén gen dugc tao ra tir cac tim chuyén gen riéng
r&. Céc phan tich nay cho thdy chic chén 1a cic dong chuyén gen dugc bién nap véi cac
cAu trac nhén-4 hodc nhén-6 tao ra to nhén/to tim kham c6 do bén duoc cai thién so véi
to ctia tim khong duogc bién nap. Pic biét, cic to nay trong mot sb treomg hop chéc hon
to tim tw nhién gin gip hai l4n. Sy ting gip d6i v& do bén cua to kham cia tdm/nhén gin
ding v&i su cai thién duoc cho 13 can thiét dé 1am cho to tim chic va déo nhu to nhén. Vi
véy, cac két qua nay chimg minh ring tim c6 thé dugc thao tac di truyén dé tao ra to
nhén/to tdm kham c6 thé canh tranh thuan lgi véi to nhén tu nhién b?mg cach sir dung cac
vecto piggyBac ma hoa cac mién bén va/hoic déo x4c dinh cia to nhén dé thiét ké

protein khdm ctia to Bombyx/nhén.
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Béng 2: Phan tich d6 bén kéo cua to tam chuyen gen so v6i pnd-w1 khong dugc bién nap
va giéng tim thwong mai.

Bang 2: Phan tich d6 bén kéo cua to tam chuyen gen so v4i pnd-w1 khong dugc
bién nap va glong tdm thuong mai.
Miu | Dongtim | Pobénkéo | Pobénkéo | Pobénkéo | S61an tangso |
s0 bu bién doi bién doi voi pnd-wl
N) sang don vi | sang don vi
CGS CGS
(dyn/21 (dyn/denier)
denier)
1 d6i ching 0,531 53131,1 2530,1 1
pnd —wl

2 P6+0 0,809 80947,7 3854,7 1,52

3 P6+1 0,552 55155,2 2626,4 1,03

4 P6+3 0,542 54218,2 2581,8 1,02

5 P6+4 0,815 81496,7 3880,8 1,53

6 P6+5 0,656 65594,1 3123,5 1,23

7 P4+1 0,965 96460,6 4593,4 1,82

8 P4+3 0,630 63000,0 3000,0 1,18

9 tdm thuong 0,676 67584,5 3218,3 1,27

mai cla
Tri€u Tién

Vi du 3 — Catxet biéu hién gen kham cua tdm va vecto piggyBac ding dé biéu hién
protein to nhén/tim kham cua tim chuyén gen

Vi du ndy dugc thuc hién dé chimg minh tinh hiru dung va pham vi ciia sang ché
trong viéc tao ra nhidu loai catxet biéu hién gen to nhén kham cua tim. Vi dy nay ciing
chirng minh su hoan thién ctia cac vecto piggyBac dugc thé hién dé bién dbi tim thanh
cong, va din dén san xuét thanh cong cac protein to nhén kham hitu dung vé mit thuong

mai d€ san xuat to c6 chi€u dai hiru dung v€ mat thwong mai trong san xuét.
Catxet bi€u hién.

Mbt sb thay dbi ciia cac catxet biéu hién co ban dugc thé hién dué6i day duoc thiét
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ké. Cac thiét ké nay phan anh su gin cac thiét k& danh @& biéu hién thé kham chudi ning
fibroin (fhc)-to nhén, trong d6 trinh tu protein to nhén tbng hop dugc gin bén sudn boi
cac manh tan cung N va C cua protein the B. mori. V& mit nay, mot sd thay dbi vé catxet
bidu hién chudi ning fibroin to Bombyx mori co ban dugc thé hién trén Fig.5 dugc thiét
ké. Thiét ké bao gdm viéc gin cac thit ké danh dé biéu hién thé kham chudi ning fibroin
(fhe)-to nhén, trong d6 trinh ty protein to nhén tbng hop dugc gin bén suon béi cac manh
dau tan cung N va C cua protein the B. mori. Céc yéu t6 di truyén c6 lién quan vé chic
ning trong mdi catxet biéu hién, tir trai sang phai, bao gdm: trinh ty khoi ddu chinh, yéu
t6 ting cuong truée (UEE), trinh tw khéi ddu co ban, va mién ddu tan cing N (NTD) ctia
gen the B. mori, tiép theo 14 céc trinh tu protein to nhén tdng hop khéc nhau (xem duéi
day) nim trong khung c6 vi tri bét dau dich ma ndm trudc trong NTD, tiép theo 12 mién

déu tan cing C fhe (CTD) chira céc vi tri két thuc dich mi va polyadenyl héa ARN.

C6 tam phién ban khac nhau cua catxet biéu hién dugc vé& trén Fig.5, ching ma
ho4 bén protein to nhén/tim kham khac nhau c6 hodc khong ¢6 EGFP dugc chén trong
khung gitta NTD va céc trinh ty to nhén. Céc trinh ty nay dugc ky hi¢u 1a “nhén 2,

“nhén 4”, “nhén 6, va “nhén 8” va ching dugc xac dinh nhu sau:

a) Nhén 2: 7.104bp, chu tao tir (A4S8)24. Al chi 4 ban sao ciia mdtip dan hdi cta to hinh
roi gia dinh (GPGGA) (SEQ ID NO: 2); vi vy A4 chi 16 ban sao cta trinh tu nay. S8 chi
métip bén cia to kéo gia dinh [GGPSGPGS(A)8] (SEQ ID NO: 3), con duge md ta la
trinh tu “polyalanin ndi”. Kich thuéc gin ding cia protein dung hop GFP (green
florescent protein: GFP, protein huynh quang mau luc) 1a 161,9 + 50,4 = 212,3Kd.

b) Nhén 4: 7.386bp, cAu tao tir (A258)42. A2 chi 8 ban sao cia métip dan hdi ciia to hinh
roi gia dinh (GPGGA) (SEQ ID NO: 2). S8 chi motip bén cua to kéo gid dinh
[GGPSGPGS(A)8] (SEQ ID NO: 3), nhu & trén. Kich thude gén dung cia protein dung
hop GFP 14 169,4 + 50,4 = 219,8Kd.

¢) Nhén 6: 2.462bp, ciu tao tir (A2S8)14. A2 chi 8 ban sao clia métip dan hdi (GPGGA)
(SEQ ID NO: 2) va S8 chi mdtip bén [GGPSGPGS(A)8] (SEQ ID NO: 3), nhu & trén.
Kich thudc gin ding cia protein dung hgp GFP 12 56,4 + 50,4 = 106,8Kd.

d) Nhén 8: 4.924bp, ciu tao tir (A2S8)28. A2 chi 8 ban sao ciia métip dan hdi (GPGGA)
(SEQ ID NO: 2) va S8 chi mdtip bén [GGPSGPGS(A)8] (SEQ ID NO: 3), nhu & trén.
Kich thuéc gn ding ciia protein dung hop GFP 1a 112,8 + 50,4 = 163,2Kd.
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Kich thuéc cuia NTD exon I & II (1625 + 15161); eGFP (27135); CTD (6470) =
50.391Kd.

Vi du 4 — Tach dong phu catxet biéu hién vao trong piggyBac

M&i phién ban trong sb tim phién ban khac nhau cta catxet biéu hién duoc vé trén
Fig.5 (va dugc md ta trong vi du 3) & trén dugc cit khoi plasmit me béng cach st dung
Ascl va Fsel va dugce tach dong phu vao trong cac vi tri tuong rng cia pBAC[3xP3-

DSRedaf]. Ban dd clia vecto piggyBac nay dugc thé hién trén Fig.6.

Tat ca cac vecto piggyBac dugc md ta & trén, c6 va khoéng c6 EGFP, dugc thi
nghiém nh& PCR cho céc thanh phan riéng r& va hién thi cic san phdm dugc dinh & du
kién.

Mai vecto trong s6 tam vecto piggyBac ma hod cac protein to nhén dugc dung hop
v6i EGFP dugc dénh gia vé chirc nang nhd viéc thir nghiém kha nidng cua chung kich
thich biéu hién EGFP trong tuyén to B. mori. N6i ngén gon, tuyén to dugc phan 1ép khéi
tdm va sung bén hat dugc st dung dé bén pha tuyén to b'?lng céc hat vonfram dugc phu
bing ADN piggyBac (hodc dbi ching). Cac mé bi bén pha sau d6 duge nudi trong moi
trudng Grace trong céc dia nudi va kinh hién vi phiu thuat dwgc trang bi dé phat huynh
quang EGFP c6 trong phong phi nghiém cia ddng nghiép dugc sir dung dé kiém tra
tuyén to dé biéu hién EGFP hai va ba ngdy sau d6. Mdi vecto dugc thé hién dé kich thich
huynh quang EGFP.

Bo bdn vecto piggyBac mi hod nhén 4 va 6 c6 va khong c6 10ng EGFP duoc st

dung dé tao ra tim chuyén gen.
Vi du 5 — Tach tim chuyén gen.

Thong thudng, su bién dbi tim bao gdm viéc dwa hdn hop cia vecto piggyBac va
plasmit hd trg, ma hoa transposaza piggyBac, vao trong phéi tién phéi bi nho tiém té bao
trimg tdm. Su tao thanh phdi bi khéng xay ra mién 13 4 gio sau khi tring dwgc dé ra. Vi
vay, viéc thu thdp va ti€ém cac phoi cod thé dugc thuc hién & nhiét d§ trong phong trong
khoang thoi gian twong d6i dai. Kho khan k¥ thuat di véi tiém té bao 1a cn choc thiing
mang trimg, viéc ndy gy ra rao can I6n. Tamura va cac dong nghiép da hoan thién k§
thuat tiém t& bao ddi véi tim nho viée choc thing mang bang kim vonfram nhon va sau

d6 dwa chinh xac kim tiém mao quan biang thuy tinh vao trong 15 thu dwoc. Hién nay k§
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thudt nay 1a quy trinh twong d6i binh thudng, dugc thuc hién bing may diéu khién kim
tiém ctia ngudi may Eppendorf duge dinh chudn dé choc thing mang, 14y kim vonfram
ra, 1dng mao quan bang thuy tinh, va tiém dung dich ADN. Trimg sau d6 duoc bit kin lai
bang cach st dung mot giot keo Krazy nhé va dugc duy tri trong diéu kién nudi binh
thuong & nhiét d6 28°C va d6 4m 70% cho dén khi 4u tring né. Céc con tring dugc tiém
con sbéng sau d6 duge cho giao phdi dé sinh ra phoi thé hé F1 ding dé nhan dang tiép
theo thé bién nap gia dinh, dwa vao biéu hién ciia gen danh ddu mit 6 DS. Cac thé bién
nap duc va cai gia dinh duogc nhan dang bing phwong phap nay sau d6 duge cho giao

phéi dé tao ra cac dong ddng hop tir ding dé phan tich di truyén chi tiét hon.

Cu thé, su bién d6i tim dung cho du 4n nay bao gém viéc tiém hén hop cia vecto
piggyBac va ADN plasmit hd trg vao trong trimg ciia thé dot bién cia tim c6 biéu bi
trong subt, Bombyx mori pnd-w1. Tam dot bién nay dugc md ta bdi Tamura, et al. 2000,
tai liéu nay dugc dua vao ban md ta nay béng cach vién dan. Thé dot bién nay thiéu su
melanin hoa 1am cho viéc sang loc bing cach sir dung cic gen huynh quang d& dang hon
nhiéu. Mot khi c6 sy biéu hién ctia gen danh ddu mat dé, cac thé bién nap gia dinh F1
dwoc nhan dang, cic dong ddng hop tir durgc thiét 14p va cac thé bién nap thét dugc khing
dinh bang cach st dung thdm tich Western ciia protein tuyén to va to kén thu hoach

duoc.

Vi du 6 — Phan tich san xuét to nhén/tim kham béi tim chuyén gen

To tim chuyén gen dugc phén tich vé sy c¢6 mit ciia protein kham ciia to nhén nho
thAm tach Western ca thanh phén protein tuyén to tim va to cta kén tim chuyén gen
bang céch sir dung khang thé dic hiéu to nhén. Trong ca hai truong hop, tim chuyén gen
dugc xé&c nhén 1a tao ra cac protein kham, va cac thir nghi¢m chiét khac nhau cho the‘iy
c4c protein ndy 12 cac thanh phan khong thé thiéu cuia to chuyén gen cua kén.

Hon nita, sy biéu hién cia mbi thé dung hop ciia protein huynh quang mau luc
kham 14 13 rang trong ca tuyén to va to nhd su kiém tra truc tiép tuyén to hodc to bing
cach sir dung kinh hién vi giai phdu huynh quang. (Fig.7). Trong hu hét cac trudong hop
luong protein huynh quang ciia to di cao dé dugc nhin thiy biang mit thudng nhd mau

luc cua kén dudi anh sang binh thudng.

Vi du 7 — Thiét ké vecto piggyBac
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piggyBac 1 vecto chon cho du 4n ndy béi vi né c6 thé dugce sir dung dé bién nap
tam * ' 43 mot cach c6 hidu qua. Cac vecto piggyBac dic trung dugc sir dung trong dy an
nay duoc thiét ké dé mang cac gen c6 mot s dic diém quyét dinh. Nhu duoc 1am ndi bat
trén Fig.17, céc vecto ndy chira trinh ty khéi dau chudi ning fibroin (thc) B. mori c6 thé
nhim biéu hién protein to nhén ngoai lai vao tuyén to sau®® °2, va gen tang cudng fhe c6
thé ting mic d6 bidu hién va tao diéu kién gin protein to ngoai lai vao trong to%. Cac
vecto piggyBac cling ma hoa A2S81s (Fig.17A), 14 protein to nhén tong hop twong ddi
16n ¢6 ca hai motip dan hdi (GPGGA)s (SEQ ID NO: 4) va bén (alaning lién két)
("alaning" dugc bdc 16 nhur SEQ ID NO: 5). Trinh tu protein to nhén tdng hop dugc dugc
gén vao trong cac trinh ty ma hoa cac mién dau tan ciing N va C clia protein fhe Bombyx
mori (cac Fig.17B-17C). Thiét ké to tim/nhén kham nay da duoc st dung trude diy dé
huéng su hop nhét protein ngoai lai vao trong to ndi sinh méi sinh trong tuyén to B. mori

va tao ra to compozit®’ 2,

Mot trong céc vecto piggyBac dugc thiét ké theo nghién ctru nay ma hod protein
to tim/nhén kham riéng r& (Fig.17B), trong khi céc vecto khac ma hoa ciing mot protein
ndy bang nhan protein huynh quang mau luc cai tién (enhanced green fluorescent protein:
EGFP) déu tan cing N (Fig.7C). Két c4u sau giup phan tich to dugc tao ra boi thé hé con
chau da dugc bién nap va cling dugce ding cho céc thir nghiém bén pha tuyén to ex vivo
so bd dé kiém tra sy biéu hién protein to nhén kham trong tuyén to, nhu dwge mé ta trong
bén mo ta nay.

Phuong phép:

Mot s6 manh gen duge phan 1ap nhd cac phan ting chudi polymeraza (polymerase
chain reaction: PCR) véi ADN hé gen dugc phan lap tir tuyén to cia gidng P50/Daizo
Bombyx mori va cac doan mdi gen dac trung duoc thé hién trén Fig.17. Cac manh nay
chtra trinh ty khéi du chinh fhe va yéu té ting cudng trudc (major promoter ADN
upstream enhancer element: MP-UEE), hai phién ban cuia trinh tu khéi dau co ban fhe
(basal promoter: BP) va mién dau tin cing N (NTD; exon 1/intron 1/exon 2) c6 cac vi tri
gidi han gin bén sudn & vi tri 5° va 3° khac nhau, mién déu t4n cing C fhe (CTD; trinh tu
ma hod 3’ va tin hiéu poly A), va EGFP. Trong mdi trudng hop, cic san phdm khuéch dai
dugc lam sach bang gen, va cac manh ADN c¢6 céc kich thuéc mong mudn duoc cét ra va
dugc phuc hdi. Tiép theo, cac manh MP-UEE fhe, CTD fhe, va EGFP dugc phéan lap
dong vao trong pSLfal180fa (pSL) (Y. Miao), hai manh NTD khac nhau dugc phéan lap
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dong vao trong pCR4-TOPO (Invitrogen Corporation, Carlsbad, CA), va céc thé bién nap
E. coli chira cac san phim khuéch dai chinh x4c dugc nhan dang nho 14p ban dd gi6i han

va dugc xac nhan bang cach xac dinh trinh ty.

Céc manh nay sau d6 dugc sir dung dé gin céc vecto piggyBac dugc st dung
trong nghién ciru ndy nhu dudi ddy. Trinh ty to nhén A2S814 tdng hop dugc cit khoi tién
chét plasmit pBluescript SKII+ (F. Teulé and R.V. Lewis) bang BamHI va BspEI, dugc
lam sach bang gel, duoc phuc hdi, va dugc tach dong phu vao trong cac vi tri tuongﬁng
trude CTD trong plasmit trung gian pSL duge mo ta & trén. Budc nay tao ra plasmit danh
cho pSL-nhén 6-CTD. Ménh Notl/BamHI sau d6 dwoc cit khoi mot plasmit trong sb cac
plasmit trung gian pCR4- TOPO-NTD dugc md ta & trén, dugc lam sach bing gel, dugc
phuc hdi, va dugc tach dong phu vao trong céc vi tri twong tng trude trinh ty nhén 6-
CTD trong pSL nhén 6-CTD dé tao ra pSL-NTD-nhén 6-CTD. Péng thodi, méanh
Notl/Xbal dugc cit khoi plasmit trung gian pCR4-TOPO-NTD kia duoc md ta & trén,
dwoc 1am sach bang gel, dwoc phuc hdi, va duoc tach dong phu vao trong céc vi tri trong
mg trude gen khuéch dai EGFP trong plasmit trung gian pSL-EGFP dugc mé ta & trén.
Viéc nay tao ra plasmit chira mdnh NTD-EGFP dugc cit bang Notl va BamHI va dugc
tach dong phu vao trong céc vi tri twong Ung trudce cac trinh ty nhén 6-CTD trong pSL-
nhén 6-CTD. Manh MP-UEE sau d6 dugc cét bing Sfil va Notl khéi plasmit trung gian
pSL duge md td & trén, dugc lam sach bang gel, dugc phuc hdi, va dugc phén 1dp dong
vao trong céc vi tri tuong tng trude cac trinh tu NTD-nhén 6-CTD va NTD-EGFP-nhén
6-CTD trong hai plasmit pSL trung gian khic nhau dugc md ta & trén. Cudi clng, cac
catxet MP-UEE-NTD- A2S814-CTD hoac MP-UEE- NTD-EGFP-A2S81s- CTD da dugc
gfn hoan toan dugc cét bang Ascl va Fsel khéi cac plasmit pSL cudi ciing twong tmg va
dugc tach dong phu vao trong céc vi tri twong (g ciia pBAC[3XP3-DsRedaf]*®. Budc
tach dong phu cudi cling nay tao ra hai vecto piggyBac riéng ré dugc goi 1a nhén 6 va
nhén 6-EGFP d& chi sy khong c6 hodic c6 mit ctia gen danh ddu EGFP. Céac vecto nay
duge ding cho thir nghiém bén pha tuyén to ex vivo va truyén thong tin di truyén coa

tdm, nhu duoc md ta dudi day.
Két qua:

Két qua thir nghiém ex vivo cho thdy vecto piggyBac mi hoa protein to tim/nhén
kham gin nhan GFP kich thich huynh quang mau lyc trong ving tuyén to sau. Cac thir

nghiém thim tach mién dich bang khang thé dic hidu GFP con chimg minh ring tuyén to

-26-



26612

bi bin ph4 chira protein phan tng mién dich c6 khdi lugng phan tir biéu kién (M)
~116kDa. Chi 16n hon mot chat so v6i du kién (106kDa), két qua nay xéac nhan thiét ké
co ban cla cac vecto piggyBac va thic ddy su tach tim chuyén gen biang cach sir dung

cac cAu tric nay.
Vi du 8 — Phan 14p tim chuyén gen

MB3i vecto piggyBac duge tron véi plasmit ma hod transposaza piggyBac va céc
hdn hop duge tiém té bao doc 1ap vao trong tring dugc phan 1ap tir pnd-w1** Bombyx
mori. Gibng tim ndy duoc str dung béi vi n6 thiéu sy melanin hoéa tao ra phenotip biéu bi
trong subt gitip phat hién protein to tim - nhén kham duoc gin nhan EGFP trong cac thé
bién nap. Céc thé bién nap F1 gia dinh dwgc nhin dang ban diu nhd phenotip mét d6 thu
duogc tir biéu hién cua DS-d6 dudi sy kiém soét cia trinh ty khoi ¢au?’ 3XP3 trung tinh
dic thd nim trong mdi vecto piggyBac (Fig.17D). Cac con vét ndy dugc st dung dé thiét
1ap mot sb dong tim chuyén gen ddng hop ttr, nhu duoc mé ta trong phan phuong phép,

ching dugc goi 1a nhén 6 va nhén 6-GFP, chi vecto piggyBac dung & bién nap chung.
Phuong phap:
Thir nghiém bén pha tuyén to ex vivo

Tim pnd-wl gidng Bombyx mori sdng budc vao ngly thir ba cta tudi thir nim
dugce khit tring nhd ngdm chim trong etanol 70% trong vai gidy va dugce dé trong NaCl
0,7% khdi lu(_mg/thé tich. Toan bd tuyén to sau d6 dugc cit vo tring khéi mdi con tam va
duoc chuyén vao cac dia Petri chira mdi truong Grace dugc bd sung bang cac chit khang
sinh, & d6 chung dugc gift trude quy trinh bin pha ADN. Péng thdi, cac vi hat vonfram
(1,7um M-25 hat vi tai; Bio-Rad Laboratories, Hercules, CA) dugc phu bfmg ADN dung
dé ban pha, nhu dudi ddy. Cac vi hat duge xir ly trudce theo chi din cta nha san xuit va
dugc git voi lugng nhé 3mg/50pul trong 50% glyxerol & -20°C. Ngay truéc mdi thir
nghiém bén pha, cic lugng nhé 3mg vi hat dugc phu bang Spg ADN piggyBac ¢6 lién
quan trong thé tich t6i da 5pl, theo chi din ctia nha san xuét. Mot sd lugng nhé vi hat
dugc phu bing nudce cit dé sir dung 1am cac di chiing ADN am tinh. M&i thit nghiém
bén phé bao gém sau ban sao va mdi bén ph4 riéng r& bao gdbm mot cip tuyén to nguyén
ven. Déi vé6i viéc bén phd, cac tuyén dugc chuyén tir trang thai nim trong méi trudng
Grace trén cac dia Petri 90mm chita 1% khéi lu:(jng/thé tich thach vd trung va cac dia

Petri dugc dé trong budng ctia hé thdng phan phéi hat Bio-Rad Biolistic® PDS-1000/He.
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Budng duoc tao chan khong dén tir 20-22 trong Hg va céc tuyén to bi bén pha bang cac
vi hat vonfram dugc phu so by bing cach sir dung ap suét héli 1.100psi & khoang cach
6cm cach ngudn hat dén cac mé dich, nhur duge md ta trude day?. Sau khi bn pha, cac
tuyén to dwoc dit trong cic dia Petri méi chira mdi trudng Grace dugc bd sung bai 2 1an
chit khang sinh va dugc G & nhiét do 28°C. Biéu hién nhét thoi cia gen danh ddu EGFP
trong vecto piggyBac nhén 6-GFP dugc danh gia nho st dung kinh hién vi huynh quang
tai thdi diém 48 va 72 gid sau bin pha. Céc anh dugc chup bang kinh hién vi Olympus
FSX100 v6i d6 phong dai 4,2 1an, pha 1/120 gidy, va huynh quang mau luc 1/110 gidy
(chup). Hon nita, biéu hién nhét thdi ctia cic protein to tim/nhén kham gén nhan va
khong gén nhan EGFP dugc danh gi4 nhd thdm tach mién dich cac phan chiét cia tuyén
to bi ban phé b%mg cac khang huyét thanh dac hi¢u EGFP hodc to nhén, nhu duoc mo ta
dudi day.

Su bién nap tam

Trimg dugc thu thap 1 gid sau khi ngai pnd-w1 dé va duoc xép trén tim kinh cia
kinh hién vi. Vecto va céc plasmit hd trg dugc huyén phi hoa lai trong chit dém tiém
(natri phosphat 0,1mM, KCI 5SmM, d pH 1a 6,8) v6i ndng d6 cudi 0,2pg/ul ddi véi mbi
loai, va 1-5nl dugc tiém vao trong timg phdi tim tién phdi bi bang cach st dung hé théng
tiém céu tao tir by didu chinh 4p sudt World Precision Instruments PV820 (Hoa Ky), vi
mdy didu khidn Suruga Seiki M331 (Nhat Ban), va thiét bi giit pipet kép Narishige HD-
21 (Nhat Béan). Tring bi choc thing duoc bit kin bang gel Helping Hand Super Glue (The
Faucet Queens, Inc., USA) va sau d6 dugc dé trong budng sinh trudng & nhiét do 25°C va
d6 4m 70% dé phat trién phoi. Sau khi né, 4u tring dwoc nudi theo ché do 3n nhan tao
(Nihon Nosan Co., Japan) va thu dugc céc thé hé tiép theo nhd viée cho giao phdi cing
huyét thdng trong ciing mot dong. Thé hé con do truyén gen duge nhan dang thim dod nho
sw ¢ mat ciia gen danh diu mit huynh quang do Ds bang cach sit dung kinh hién vi
Olympus SXZ12 (Tokyo, Nhat Ban) c6 céc kinh loc gitta 550 va 700nm.

Két qua:

Ngay ca bang su kiém tra bing mét dudi anh sang tring, khong can kich thich
EGFP dic biét, biéu hién EGFP dugc quan séat thiy & kén dugc tao ra bai cac thé bién
nap nhén 6-GFP (Fig.18A). Biéu hién EGFP manh khi c4c tuyén to (cac Fig.18B-18C) va

cac kén (Fig.18D) clia cac con tim nay dugc kiém tra du6i kinh hién vi huynh quang
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cling dugc quan sat thiy. Kén c6 vé chira it nhit mot sb to ¢ céc tin hiéu EGFP duogc
hop nhét. Biéu hién protein to tim/nhén kham gin nhan EGFP trong céc tuyén to nhén 6-
GFP va cac kén duoc khing dinh nhd thim tach mién dich cac phan chiét tuyén to va kén
bang cac khang huyét thanh protein dic hiéu EGFP va to nhén (Fig.19). Két qua tuong ty
thu duge véi cac phan chiét tuyén to va kén nhén 6 nhd thAm tach mién dich bang khéng
huyét thanh protein to nhén dic hiéu (Fig.19). Két qua nay cho thdy cac tac gia cla sang
ché da phan 1ap thanh cong tim chuyén gen ma hod cac dang gén nhan hoic khong gin
nhan EGFP cia protein to tim/nhén kham va cic protein nay c6 lién quan dn to dugc

tao ra boi cac con tim chuyén gen nay.
Vi du 9 — Phan tich to compozit

Phuong phap chiét protein tuin ty dugc st dung dé phén tich sy li€n quan cta cac
protein to tim/nhén kham véi cac to compozit dugc tao ra bdi tim chuyén gen. Sau khi
loai bd 16p serixin lién két yéu, to da khir keo duoc dua qua day chiét manh ting din, nhu

duge mo ta trong phan Phuong phép.
Phuong phép:
Chiét tudn ty protein ctia kén tim

Kén dugce tao ra béi tim gdc va chuyén gen dwogc thu hoach va 16p serixin duoc
loai bé nhd viéc khudy kén nhe nhang trong Na;COs 0,05% (khdi lwong/thé tich) trong
15 phut & nhiét do 85°C véi ty 1& kén: dung mdi 1a 1:50 (khdi lwong/thé tich)*. To da khi
keo dwoc 1iy khéi dung dich va duoc rira hai 1an bing nudc néng (50-60°C) bang cach
khay cén than va ciing van ty 18 kén: dung mdi twong tu. To da khir keo sau d6 duge lam
dong kho va dugc cén dé wdc tinh hiéu qua loai bo 16p serixin. To da khir keo dugc su
dung cho thii tuc chiét protein tudn ty, bing sy quay trén banh xe tron dé bao dam su
khudy khéng ddi, nhu sau. Ba muoi mg to da khir keo duge xit ly bang Iml nude mudi
dém phosphat (phosphate buffered saline: PBS; NaCl 137mM, KCI 2,7mM, Na,POq
10mM, KH,PO4 1,8mM) trong 16 gid & nhiét do 4°C. To dugce phan 1ap thanh cac phin
khong tan va tan nho¢ ly tdm, dich ndi duge léy ra va dugc gitt & nhiét d6 -20°C nhu 1a
~ phan tan trong PBS, va vién vé nhé dwoc dua chiét tiép. Vién nay duoc huyén phi ho4 lai
trong 1ml 2% (khdi lugng/thé tich) D6 1éch chuinS va duge u trong 16 gio & nhiét 3o
trong phong. Tiép tuc, to dugce phan 1ap thanh céac ph?in khong tan va tan nho ly tdm, dich

nbi dugc 14y ra va duge gitt & nhiét d6 -20°C nhu 14 phén tan trong Do 1éch chuinS, va
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vién vé nhé dugc dua chiét tiép. Vién nay dugc huyén phit ho4 lai trong 1ml LiSCN 9M
chira 2% (theo thé tich) B-mercaptoetanol va dugc @ trong 16-48 gid & nhiét do trong
phong. Sau khi ly tim, dich ndi dugc git & nhiét o -20°C nhu 13 phan tan trong LiSCN 9
M/BME. Vién vé nhé sau ciing thu dugc trong budc niy duoc huyén phi hoa lai trong
1ml LiSCN 16M chira 5% (theo thé tich) BME va duoc U trong khoang mét gir & nhiét
d6 trong phong. Viéc nay din dén hoa tan hoan toan va tao ra phin chiét sau c1‘1ng;_if'_'= no
dugc gitt nhu 13 phén tan trong LiSCN 16M/BME & nhiét dd -20°C cho dén khi thu

nghiém thdm tach mién dich dugc thuc hién.
Phén tich protein to

Tuyén to cta cac thir nghiém bin pha ex vivo ciing nhu cia tim gdc va chuyén gen
chua duogc xir Iy duoc ddng nhit hoa trén d4 trong chit dém natri phosphat (Na,PO4 30
mM, pH 7,4) chira 1% (khdi lugng/thé tich) Do 1éch chudnS va uré 5M, sau d6 dugc lam
trong trong 5 phut voi tbe do 13.500 vong trén phut trén vi may ly tim & nhiét d6 4°C.
Dich nbi dugc thu hoach nhu céc phan chiét tuyén to va cic phan chiét nay, ciing nhu cac
phén chiét kén tudn ty dugc md ta & trén dwgce hoa tan 4 1an béng chit dém Tris-HCI
10mM/2% D 1éch chudnS/5% BME va cac mau chira ~90pg tong protein duge tron 1:1
v6i chit dém tai Do 1éch chudnS-PAGE, dugc dun sbi ¢ nhiét do 95°C trong 5 phut, va
duogc dua lén trén cac gel gradien 4-20% (Pierce Protein Products; Rockford, IL). Sau khi
phén tach, cic protein dugc chuyén tir cic gel dén cac mang PVDF (Immobilon™;
Millipore, Billerica, MA) bﬁng cach st dung té bao chuyén Bio-Rad, theo chi dan cua
nha san xuét. Phat hién mién dich dwgc thuc hién bﬁng cach sir dung khang huyét thanh
thd da dong dic hidu protein to nhén dugc tao ra chdng lai peptit A2 gidng to hinh roi
Nephila clavipes (GenScript Corporation, Piscataway, NJ) hodc khang thé chudt don
dong dic hiéu EGFP thuong mai (Living Colors® GFP, Clontech Laboratories, Mountain
View, CA) 1am céc khang thé so cip. Cac khang thé thir cAp 1a IgG-HRP & dé khang tho
(Promega Corporation, Madison, WI) hodc thé lién hop IgG H+L HRP & dé khang chudt
(EMD Chemicals, Gibbstown, NJ), mot cach twong Ung. T4t ca cac khang thé dugc st
dung v6i d6 pha lodng 1:10.000 trong chat dém chin tiéu chuén (1x PBST/0,05% sita kho
khong béo) va cac phan ing khang thé - khang nguyén duoc nhin thiy bing mét nho su
phat quang hoé hoc bang cach sir dung bo dung cu thuong mai (ECL™ Western Blotting
Detection Reagents; GE healthcare).

Két qua:
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Sau mdi budc trong quy trinh ndy, cac phan tan va khong tan dugc phan 1ap nho ly
t4m, phan hoa tan dugc giit dé thdm tach mién dich, va phan khong tan dugc dung cho
chiét tiép theo. Dung mdi chiét cudi cing hoa tan hoan toan to con lai. Cac déi ching
thAm tach mién dich x4c dinh ring khang huyét thanh dic hidu protein to nhén khong
nhan ra bét ky protein nao trong to pnd-w1 (Fig.19B, céc lan 3-6), nhung nhan ra protein
to tim/nhén A2S8' kham dugc tao ra trong E. coli (Fig.19B, 1an 2). Viéc chiét tudn tu
kén da khir keo ctia tim chuyén gen bang cach sir dung nuéc mudi (Fig.19B, cac lan 8 va
13), Do léch chuinS (Fig.19B, cic lan 9 va 14), va LiSCN 8M/B-mercaptoetanol 2%
(Fig.19B, cac lan 10 va 15) khong giai phong bat ky protein phan tmg mién dich phét
hién dwgc nao. Tuy nhién, viéc chiét tiép theo cta to con lai bang LiSCN 16M/B-
mercaptoetanol 5% gidi phong protein phan mg mién dich cé6 M; ~106kDa tir nhén 6 con
lai (Fig.19, 1an 11) va hai protein phan tmg mién dich c6 Mss ~130 va ~110kDa tir to
nhén 6-GFP con lai (Fig.19, dong 16). T4t ca céc protein nay déu 16n hon du kién (78kDa
va 106kDa 1an luot ddi v6i nhén 6 va nhén 6-GFP). Su giai thich c6 thé dbi véi cac
protein khéc nhau nay bao gdm ‘viéc lip’ phién ma/dich ma do béi ban chét lap cao cua
cac trinh tu to nhén, sy di chuyén bit thuong cia céc san phim protein trén P 1&ch
chudnS-PAGE, va/hodc cai bién sau dich ma cia protein to tﬁm/nhén kham. Protein to
tdim/nhén A2S814 kham dugc tao ra trong E. coli 1a d6i chimg duong tinh diing cho thAm
tach mién dich, cling c6 M 16n hon (~75kDa) so v&i du kién (60kDa). Cac phan chiét
bing LiSCN 16M/B-mercaptoetanol 5% ciia kén da khir keo ctia ca hai dong tim chuyén
gen ciing chira kinh phét phan tmg mién dich c6 céc M; tir ~40 dén ~75kDa, phan anh su
phan huy c6 thé xay ra ciia cic protein to tim/nhén kham va/hoic su két thuc dich ma
som. Khong ké kich thudce cia cac san phdm chuyén gen hoic 1y do xuét hién cua chung,
két qua chiét tudn tu chimg minh rd rang ring tim chuyén gen dugc dé xuét nhu duge mo
ta trong ban mo ta nay biéu hién cac protein to tdm/nhén kham dugc hop nhét rit n dinh

vao trong to compozit.
Vi du 10 — Tinh chit co hoc ctia to compozit

Céc tinh chét co hoc cia to ty nhién va compozit dd dugc khir keo cla to compozit

duoc tao ra bai tim chuyén gen dugc md ta trong ban mo ta nay.

Cac phuong phap ma nhd ching to compozit dugce chuin bj dé thir nghiém, va
viéc thir nghi€ém dugc thyc hién nhu thé nao, duoc trinh bay dudi day trong phén Phuong

phap.
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Phuong phéap:

To tam da khir keo dung dé thir nghiém co hoc c6 chiéu dai ban dau (Lo) 19mm.
Thir nghiém to don dugc thuc hién trong diéu kién méi truong (nhi¢t do 20-22°C va 4o
4m 19-22%) bing céch sir dung hé thdng MTS Synergie 100 (MTS Systems Corporation,
Eden Prairie MN) dugc 1ip véi ca 6 50N tiéu chuidn va 6 tai 10g dugc ché tao théng
thuong (Transducer Techniques, Temecula CA). Céc s liéu co hoc (tai trong va do gian)
dwoc ghi lai tir ci hai 6 tai bing phin mém TestWorks® 4.05 (MTS Systems
Corpoi‘ation, Eden Prairie, MN) véi tbc d6 bién dang bing Smm/phut va tan sé 250MHz
cho phép tinh céc gié tri ing suit va bién dang. Cac dudng cong tng sudt/bién dang cla
cac bo sb litu dugce tip hop cho timg loai to dugc v& bang cach st dung MATLAB
(Version 7.1) dé x4c dinh do bén (hodc ning lwong pha huy), médun Young (dd cting ban

dAu), ung suét tdi da, va do kéo dai tdi da (= % bién dang t6i da).
Két qua:

Céac két qua da ching minh ring to compozit di khir keo chira cc protein to
tdm/nhén kham gén nhan hodic khong gén nhan EGFP c6 kha ning kéo dai 16n hon dang
ké va do bén va do ctng dugc cai thién mot chut so véi to ty nhién cia tim pnd-w1 (bang
3 va Fig.20). Bang 3: Tinh cht co hoc ciia 12-15 to dugc tao ra boi tim cha va chuyén
gen duge do trong diéu kién twong hop chinh xéac vé nhiét do, do 4m, va téc do thu
nghiém va cac gié tri trung binh va cac d¢ 1¢ch ti€u chuén dugc trinh bay trong Bang. Céc
tinh chit co hoc trung binh cia to nhén to kéo (Nephila clavipes) duge xéc dinh ddng

thoi trong didu kién giéng hét duoc dua ra dé so sanh.

Bang 3: Tinh chét co hoc ctia to ty nhién va compozit di dugc khir keo

A A To

Pnd-w1 Nhgn6 | NenG-GEP ) Nhen6-GEP

Tinh (dong 1) (dong 4) (nhén)
chét co

hoc Trung l}gc(il Trung I]é?CQl'l Trung léDth Trung l?c% Trung

binh S 2 binh T2 binh T2 binh Tz binh

chuan chuan chuan chuan

Ung

sudt | 198,0 | 28,1 | 3153 | 65,8 | 2819 | 57,7 | 338,4 | 87,0 | 744,5
t6i da
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(MPa)

gian '
£ 22,0 58 31,8 52 32,5 4,3 31,1 4,5 30,6
toi da

(%)

bén 32,0 10,0 71,7 13,9 68,9 16,2 77,2 29,5 138,7
MJ/m3

Mobdun
Young 3705,0 | 999,6 | 5266,8 | 1656,5 | 4860,9 | 1269,2 | 5498,1 | 1181,2 | 9267,7
(MPa)

Céc tinh chit co hoc cua 12-15 to duge tao ra bdi tim gbc va tim chuyén gen
dugc xac dinh va cac gid tri trung binh va cac do 1éch ti€u chuin dugc trinh bay trong
Bang. Cac tinh chét co hoc t6i wu ciia to nhén to kéo (Nephila clavipes) duge xac dinh

trong cung mdt dicéu kién dugc dua ra de so sanh.

Vi vdy, cac to compozit ndy bén hon to tim tu nhién. Tinh chit co hoc cia to
compozit dugc tao ra boi tdm chuyén gen bién d6i hon nhiéu so véi tinh chit cua to tir
nhién duoc tao ra bai chiing cha me. Ngoai ra, to compozit dugc tao ra bdi hai dong nhén
6-GFP khac nhau ¢6 kha nang kéo dai twong tu, nhung do bén kéo khac nhau. Cac thay
d6i dugc quan sét thdy trong tinh chét co hoc clia to compozit trong dong chuyén gen
riéng 1& va thay ddi dong dbi véi dong cé thé phan 4anh tinh khong ddng nhét cia to
compozit, tinh khong ddng nhit ¢ thé 1a do sy khac nhau vé ty 18 protein to tim/nhén
kham va/hodc su dinh vi ciia c4c protein ndy doc theo to. Co thé théy bfmg chimg vé tinh
khéng ddng nhat ciia to compozit trén Fig.18D. Viéc so sanh cac dic tinh co hoc tét nhit
duge quan sat thiy dbi véi to compozit ciia tdm chuyén gen, to tw nhién cta tim cha me,
va to nhén to kéo dai dién dugc thé hién trén Fig.20. Két qua cho thdy tat ca cac to
compozit déu bén hon to tr nhién ciia tim pnd-w1. Hon nita, to compozit ciia tim nhén
6-GFP dong 4 chuyén gen thdm chi bén hon to nhén to kéo ty nhién duge thir nghiém

trong cing mét didu kién. Két qua nay chiing minh ring viéc hop nhit cac protein to
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tdm/nhén kham c6 thé cai thién dang ké tinh chét co hoc cia to compozit dugc tao ra

bing cach sir dung nén tang tim chuyén gen.

Céc dic tinh co hoc t6t nhit duge do véi to tim ty nhién (pnd-w1) va nhén (to kéo
N. clavipes) dugc so sanh véi céc dac tinh thu dugce véi to compozit dugc tao ra bai tdm
chuyén gen. T4t ca céc to dugc thir nghiém trong cling mot didu kién. Cac gi tri bén nhit
la: tim pnd-wl (dudng mau lam, 43,9MJ/m3); nhén 6 dong 7 (dudng mau cam,
86,3MJ/m3); nhén 6-GFP dong 1 (dudng mau luc sam, 98,2MJ/m3), nhén 6-GFP dong 4
(duong mau luc séng, 167,2MJ/m3); va to kéo N. clavipes (dudng mau dd, 138,7MJ/m3)
(xem Bang 3).

Vidu 11 — To compozit chira protein to tdm/nhén kham dugc hop nhét 6n dinh

To nhén c6 rat nhidu tinh ning sir dung nhu céc vat liéu sinh hoc cho nhiéu tmg
dung khéc nhau. Trudc day, cac kho khan 16n d6i voi viée nudi nhén to da lam té liét nd
luc san xudt ty nhién. Su can thiét phét trién phwong phap cong nghé sinh hoc c6 hiéu
qua d& san xuét to nhén dugc trinh bay trong nén dugc dua ra trong phan ban chét k§
thut cta sang ché. Trong khi cac nén khac di dugc mé ta dé sir dung trong san xuét cac
protein to nhén tai td hop, viéc gia cong cé hidu qua cic protein nay thanh to hitu dung
vin con khé khin. Yéu ciu san xuit to, khong chi céc protein, dit tim nhu 13 nén tang

chit lwong dbi véi img dung cong nghé sinh hoc cu thé nay.

Tim chuyén gen dugc xir Iy dé tao ra protein to nhén dugc phan 14p bing cach st
dung vecto piggyBac md hod protein to spidroin-1 ampullate 16n Nephila clavipes tu
nhién duéi sy kiém soét phién ma cla trinh tu khéi ddu serixin (sericin: Serl) Bombyx
mori. Trinh tu spidroin dugc hoa 1in vao trinh ty sau ma hod peptit fhe dau tan cing C.
Tam chuyén gen dugc phan 14p bang cach sir dung ciu triic piggyBac nay tao ra kén chira
protein to tim/nhén kham, nhung protein nay chi dugc tim thiy trong 16p serixin lién két
yéu. Nguoc lai, protein to tdm/nhén kham dugc tao ra bai tim chuyén gen dugc boc 10
trong sang ché nay 1a thanh phan khéng thé thiéu clia to compozit. Lién két twong dbi yéu
cua protein to tdm/nhén kham dugc thiét ké bdi cac nguoi khéac, co thé, trong céc van dé
khéc, phan 4nh sy khong c6 mién fhe cua tim dau tan cung N. Céach khéc, viéc st dung
trinh ty khoi ddu Serl trong vecto piggyBac ¢6 thé, trong cac van dé khéc, khong phu
hop véi su gin to chinh x4c, vi trinh tu khéi dau nay hoat dong phién ma trong tuyén to
gitta, trong khi d6 céc trinh ty khéi déau fhe, flc, va fhx kiém soat 1an lugt su biéu hién

fhe, chudi nhe fibroin, va cic protein hexamerin, hoat dong trong tuyén to sau. Viéc gin
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protein to tim vao trong to dugc kiém soat, mot phin, nhd sy didu khién khoéng gian va
thoi gian chit ché dbi véi sy biéu hién gen to. Vi viy, cac vecto dugc bdc 1§ trong sang
ché ndy dugc xir Iy bing trinh ty khoi ddu fhe dé didu khidn viée tich luy protein to
tam/nhén kham trong ciing mdt chd va trong cing mot thoi gian nhu protein to tu nhién,
dé tao diéu kién hop nhét dn dinh protein kham vao trong to compozit méi duoc 1ap rap.
Céc tac gia khac dd md ta sy ting nhe vé do dan hdi va do bén kéo cua to tir kén dugc tao
ra boi mot s6 tim chuyén gen. Tuy nhién, 16p serixin khong bi loai trude khi thir nghiém
co hoc, va bude khir keo nay 14 can thiét trong viéc xir Iy kén dé san xuit to thuong mai.
Vi véy, néu kén da duoc xir Iy theo cach thong thuong, protein to nhén/tam tai tb hop c6

thé b loai va to thu duge c6 thé khéng c6 tinh chét co hoc dugce cai thién.

Tam chuyén gen tao ra cic protein to nhén dugc bdo cdo nhu thanh phin twong
d6i nho ctia cac nghién ciru khac tap trung vao viée tai tao to tir cic protein to hoa tan
trong cac dung mdi hexaflo. Tuy nhién, nghién ctru ndy mé ta hai tim chuyén gen dugc
tao ra bang vecto piggyBac md hod céc trinh tu “gidng to” tdng hop cuc ngén cia cc
protein spidroin-1 ampullate 16n Nephila clavipes hodc to hinh roi. C4 hai peptit giéng to
dugc gin trong cac mién hfc tin cing N va C. Thi nghiém co hoc cho thdy to dugc tao
bdi céc tim chuyén gen niy c6 do bén kéo 16n hon (41-73MPa), va khong c6 thay ddi vé
d6 dan hodi. Cac nha nghién ctru ciing bio céo 1a cac thay ddi trong dbi nhé dugc quan sat
thy trong tinh chét co hoc ctia to compozit cia chiing phan 4nh mic d hop nhét protein
tai td hop thip. Ciing c¢6 thé 13 trinh tu peptit gidng to nhén dic trung dugc st dung trong
cac cAu triic nay va/hoic céc kich thude nho cia chiing c6 thé, it nhat mot phin, gii thich
cho cac thay ddi twong d6i nhé vé tinh chét co hoc cua to compozit dugc tao ra béi tim

chuyén gen nay.

Tim chuyén gen va to compozit ndy 13 c4c nhan t6 dau tién tao ra céc dong tam
chuyén gen ma tao ra to compozit chira protein to tim/nhén kham dugc hop nhit 6n dinh
cai thién déang ké tinh chét co hoc cua chiing. To nhén/to tim compozit dugc tao ra boi
cac dong tam chuyén gen nay tham chi con bén hon to nhén to kéo tu nhién. Trong cac
nhan td khac, diéu nay cé thé it nhét mot phé‘m do sir dung trinh ty to nhén téng hop 2,4
kbp A2S814 mi hod céc motip dan hdi (GPGGA)s (SEQ ID NO: 6) gibng hinh roi va
mdtip tinh thé spidroin-2 ampullate 16n [alaning lién két] ("alaning" dwoc boc 16 nhu SEQ
ID NO: 5). Protein to nhén téng hop twong dbi 16n nay c6 thé dugc kéo thanh sgi nho

dun sau khi duoc tao ra trong E. coli, cho biét né duy tri kha ning tw nhién dé gin vao
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trong to. Tuy nhién, protein nay c6 thé dugc biéu hién phéi hop v6i va c6 thé phai twong
tac voi cac protein fhe, flc, va fhx cia tdm ndi sinh dé duoc hop nhét vao trong to. Vi
vay, trinh ty to nhén A2S5814 dugc gin trong cac mién fhe tan cing N va C dé dinh hudng
qué trinh gin. Cling véi kha ning cta trinh ty khéi ddu fhe kich thich biéu hién cua
ching trong lan cén khong gian va thoi gian dbi v6i cac protein to tim nodi sinh, cac dic
diém nay c6 thé it nhit mot phan giai thich cho kha ning ctia protein to tim/nhén kham
tham gia trong qua trinh 13p rap to compozit va gép phin déng ké vao tinh chét co hoc
ctia ching.

Vi du 12 — Céu trac vecto piggyBac va phan khuéch dai PCR cua cac thanh phéan cia
vecto piggyBac :

Mot s6 manh gen dugc phén lap nhd cdc phan ting chudi polymeraza véi ADN hé
gen dugc phan 14p tir tuyén to cia gidng Bombyx mori P50/Daizo va cac doan mdi dic
hiéu gen duogc thé hién trong Bang 4. Cac manh nay chira trinh tr khai dau chinh fhe va
yéu tb ting cudong truéc (MP-UEE), hai phién ban ciia trinh tw khéi dau co ban fhe (BP)
va mién diu tdn cing N (NTD; exon 1/intron 1/exon 2) c¢6 cac vi tri giéi han gén bén
suon & vi tri 5> va 3’ khac nhau, mién dau tan cung C the (CTD; trinh ty ma hoé 3’ va tin
hiéu poly A), va EGFP. Trong mdi truong hop, cac san pham khuéch dai duoc lam sach
bang gel, va cac manh ADN c6 kich thuéc mong mubn dwoc cit ra va duge phuc hdi.
Tiép theo, cdc manh MP-UEE fhe, CTD fhe, va EGFP dugce phan 14p dong vao trong
pSLfal180fa, hai manh NTD khéc nhau dugc phén 1dp dong vao trong pCR4-TOPO
(Invitrogen Corporation, Carlsbad, CA), va céac thé bién nap E. coli chira céc san phém
khuéch dai chinh x4c duge nhan dang bai viéc 14p ban @b gidi han va xac dinh bang cach
giai trinh ty. Cac manh nay sau d6 dugc st dung dé 1ap rap cac vecto piggyBac dugc sir
dung trong nghién ciru ndy nhu sau. Trinh ty to nhén A2S814 téng hop dugc cit khoi tién
plasmit pBluescript SKII+ bang BamHI va BspEL, dugc 1am sach bang gel, duge phuc
hdi, va dugc tach dong phu vao trong céac vi tri tuong ng truéc CTD trong plasmit trung
gian pSL dugc mo ta & trén. Budc nay tao ra plasmit dugce goi 1a pSL-nhén 6-CTD. Manh
Notl/BamHI sau d6 dugc cét khoi mot plasmit trong s6 cac plasmit trung gian pCR4-
TOPO-NTD duogc mé ta & trén, dugc lam sach béng gel, dugc phuc hdi, va dugc tach
dong phu vao trong céc vi tri twong Gng trudc trinh tw nhén 6-CTD trong pSL-nhén 6-
CTD d8 tao ra pSL-NTD-nhén 6-CTD. DPdng thoi, manh Notl/Xbal dugc chit khoi plasmit
trung gian pCR4-TOPO-NTD khac dugc mo ta & trén, dugc lam sach bﬁng gel, duogc
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phuc hdi, va dugc tach dong phu vao trong céc vi tri twong ung trudc gen khuéch dai
EGFP trong plasmit trung gian pSL-EGFP dugc md ta & trén. Viéc nady tao ra plasmit
chita manh NTD-EGFP dugc cit ra bang Notl va BamHI va dugc tach dong phu vao
trong cac vi tri tuong Uung trude céc trinh tu nhén 6-CTD trong pSL-nhén 6-CTD. Manh
MP-UEE sau d6 duoc cit bing Sfil va Notl khéi plasmit trung gian pSL dugc mé ta &
trén, dugc lam sach bing gel, duoc phuc hdi, va duge tich dong phu vao trong cac vi tri
tuong ung trudc céc trinh tu NTD-nhén 6-CTD va NTD-EGFP- nhén 6-CTD trong hai
plasmit pSL trung gian khéc nhau dugc mo ta & trén. Cubi ciing, cac cat xet MP-UEE-
NTD- A2S814-CTD hoiic MP-UEE- NTD-EGFP-A2S814-CTD dugc ldp rap hoan chinh
dugc cét bing AScl va Fsel khéi cac plasmit pSL cudi ciing trong tng va dugc tach dong
phu vao trong cac vi tri tuong ung ciia pPBAC[3XP3-DsRedaf] (Horn, et al. (2002), Insect
Biochem. Mol. Biol., 32:1221-1235). Budc tich dong phu cudi cliing nay tao ra hai vecto
piggyBac riéng r& dugc danh cho nhén 6 va nhén 6-EGFP dé chi sy khong ¢ hodic ¢6 gen
danh diu EGFP. Bang dudi ddy cung cip danh muc mdt s thanh phin chinh cia cac
vecto piggyBac dugce st dung. Bang 4 boc 10 14n lugt SEQ ID NO 7-17, theo thir tw xuét

hién.
Bang 4
TH .
. San pham
) Vli;? Kh1~16n (?5&21 khuéch
# Tén Trinh ty (5’ dén 3°) hfn by | miu [ TR dai&
- ADN o1 kich
sung cho .
PCR thude
Trinh tu .
1 khai ddu | TAACTCGAGGCTCAAAGC 5 gﬁ;ﬂg
chinh CTCATCCCAATTTGGAG Xhol ,
(SP) chinh the
Trinh tur -5,’000
5 khéi ddu | ATACCGCGGTGCAGAAGA 3’ 1 &2 dén -
chinh CAAGCCATCGCAACGGTG | Sacll 3,844
(ASP) (1,157bp)
Trinh tu
3 UEE ATACCGCGGAAAGATGTT 5 3 &4 féng
(SP) TTGTACGGAAAGTTTGAA Sacll cuc;négsfghc
dén -
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1,590
(70bp)
upg | TTAGCGGCCGCCGAACCC ADN hé
4| (asp) |TAAAACATTGTTACGTTAC | 3°Notl | genB.
GTTACTTG mori
Trinh tu Céc:
e ax 5&6 catxet
khéi ddu | TAAGCGGCCGCGGGAGAA 227 | biby hia
5| the | AGCATGAAGTAAGTTCIT |5 Notl 0 heng
+NTD | TAAATATTACAAAAA en
(SP) (+) | EGFP (-)
hodc (+)
Trinh tur Trinh tu
khoi ddu | ATAGGATCCACGACTGCA 3 khoi diu
6 fhe+ | GCACTAGTGCTGCTGAAA | o = o co ban
NTD |TCGC fhe & 57
(ASP) cds
Trinh tLr
khgl‘cia“ ATATCTAGAACGACTGCA | . +6§é1118
71 NID ggégTAGTGCTGCTG‘ A | pal 163,816
(ASP cho (1,744bp)
EGFP)
pGpp | CAATCTAGACGTGAGCAA | pﬁls)fr\fit EGEP
8 (SP) gGGCGAGGAGCTGTTCAC Xbal | pEGEFD- | 8 &9 (720bp)
N1
pGrp | TAAGGATCCAGCTTGTAC 3
9 | (asP) éGCTCGTCCATGCCGAGA -
. | ADNhe Fhe 3°
1o | CTID fhe | ATACCCGGGAAGCGTCAG | 5 np | 10& | cds&iin
(SP) TTACGGAGCTGGCAG Xmal gmori. 11 | hiéu poly-
A
CID fhe | CAAGCTGACTATAGTATT +7§é?121
1| " asp) gTTAGTTGAGAAGGCATA 3° Sall +79.500
(480bp)
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Vi du 13 — Téch dong masp

Vi du nay ching minh tinh hitu dung theo sang ché nhd viéc cung cép céu

trie di truyén chira ving NTD trong plasmit, va cu thé, plasmit pXLBacII ECFP.

Céc dong duong tinh tiém ning chira ving NTD cé plasmit pXLBacIl ECFP

duoc thé hién nho viée sang loc quén thé bang PCR.

Masp ciu tric di truyén ding cho pXLBacII-ECFP NTD CTD maspX16
(10.458bp) (Fig.12A) va pXLBacll-ECFP NTD CTD maspX24 (11.250bp)
(Fig.12B) duoc tao thanh.

R rang d6i véi ngudi ¢é hiéu biét trung binh trong linh vue k¥ thuét nay 1a
cac cai bién va cac thay ddi khac nhau c6 thé duge thuc hién dbi véi sang ché ma
khéng di tréch khéi pham vi ctia sang ché. Vi vdy, sang ché bao gdm ca céc cai bién
va céc thay ddi theo sang ché mién 1a chung ndm trong pham vi ciia cac yéu ciu béo

ho dinh kém.
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YEU CAU BAO HQ

Axit nucleic ma héa polypeptit to nhén kham, trong d6 polypeptit kham nay

bao gdm theo huéng tir d4u tan ciing N dén dAu tan cling C,

2.

(a)

(b)

(c)

mién ddu tdn cing N (NTD) cuaa polypeptit to chudi ning fibroin
Bombyx mori (thc);

14 dén 42 doan 1dp cua cdc motip to nhén, mdi doan 1dp bao gém theo
huéng tir ddu tan ciing N dén dAu tan cliing C c6 tir 4 dén 16 ban sao
ctia mdtip dan hdi (E), tic nhén lién két thy ¥ (L) va métip bén (S),
trong d6 modtip dan hdi (E) 1a GPGGA (SEQ ID NO: 2) va mdtip bén
(S) 12 GGPSGPGSAAAAAAAA (SEQ ID NO: 3); va

mién ddu tin cing C (CTD) cua polypeptit to Bombyx mori fhe.

Axit nucleic theo diém 1, trong d6 axit nucleic ndy ma hoéa polypeptit to

nhén kham duogc gan bén suon & dau 5° cua né mot axit nucleic chira trinh ty khédi

dAu chinh, yéu t6 tang cudng nguoc dong (UEE), va trinh ty khéi dau co ban cia

gen chudi niing B. mori fibroin (fhc), va duge gan bén sudn & dau 3’ cia né mot

axit nucleic chira phan két thiic phién ma va céc diém polyadenyl hoa ciia gen chudi

ning B. mori fibroin (fhc).

3.

Axit nucleic chira cac trinh tu duéi ddy, theo huéng tir 5° dén 3°:

(2)
(b)

(c)

trinh tu bao gém doan 1dp déu tan cung déu tién cla gen nhay;

trinh tu didu hoa thir nhét chira trinh tu khoi ddu chinh, yéu t6 ting
cudng ngugc dong (UEE), va trinh tw khoi dau co ban cta gen chudi
nang B. mori fibroin (fhe), trong d6 trinh tu khoi du da néu dugc lién
két c6 diéu khién véi

trinh tir axit nucleic m3 héa polypeptit to nhén khadm, trong do6
polypeptit kham nay bao gdm, theo huéng tir diu tin cing N dén dau

tan cung C:

(i) mién diu tdn cing N (NTD) ctia polypeptit to nhén chudi ning

B. mori fibroin (fthc);
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(i) 14 dén 42 doan lip cia cic motip to nhén, mdi doan lip bao gdbm
theo huéng tir dau tan ciing N dén déu tan cing C c6 tir 4 dén 16
ban sao ctia motip dan hdi (E), tic nhan lién két tay y (L), va
mdtip bén (S);
trong d6 métip dan hdi (E) 14 GPGGA (SEQ ID NO: 2);
trong d6 motip bén (S) 12 GGPSGPGSAAAAAAAA (SEQ ID
NO: 3); va
(iii) mién dAu tan cing C (CTD) cua polypeptit to nhén Bombyx mori
fhe;
(d)  trinh ty diéu hoa tht hai chira phin két thiuc phién ma va cac diém
polyadenyl héa ctia gen chudi niing B. mori fibroin (fhc); va
(e) trinh ty chtra doan l3p d4u tan cung thir hai ciia gen nhay;
trong d6 it nhit mot trong céc trinh ty khéi ddu da néu hoat dong trong céc té
béo hoiic méd B. mori duge bién nap;

trong do it nhét mot trong céc doan lap d4u tan cung da néu tao diéu kién dé&
dang cho sy chuyén vi cta cac trinh tu (b), (c) va (d) vao trong h¢ gen cua

tdm B. mori bi bién dbi.
Vecto chira axit nucleic theo di€m bat ky trong s cic di€ém 1, 2, va 3.

Vecto theo diém 4, trong d6 vecto nay bao gdm doan lip dau tan cing thi

nhit va doan l3p du t4n cing thi hai ctia gen nhay.

6.

Vecto theo diém 5, trong d6 doan l3p déu tan cing thtr nhét va tht hai coa

gen nhay nay thu dugc tir gen nhay piggyBac.

7.

Vecto duroc chon tir nhom bao gém:

(a)  vecto pXLBacII-ECFP NTD CTD maspX16, bao gdm trinh tu dugc
md ta trong SEQ ID NO: 38; va

(b)  vecto pXLBacII-ECFP NTD CTD maspX24, bao gdm trinh ty dugc
mo ta trong SEQ ID NO: 39.

Vecto duge chon tir nhém bao gém:
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(a)

(b)

(c)

(d)
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vecto pSL-nhén#4 bao gom trinh tu dugc md ta trong SEQ ID NO:
30;

vecto pSL-nhén#4+GFP bao g61n trinh tu duoc mo ta trong SEQ ID
NO: 32;

vecto pSL-nhén#6 bao gdm trinh tr dugc mo ta trong SEQ ID NO:
34;va

vecto pSL-nhén#6+GFP bao g61n trinh ty dugc mo ta trong SEQ ID
NO: 36.

Phuong phép tao ra tim chuyén gen Bombyx mori biéu hién mot cach on

dinh polypeptit to nhén kham thich hop dé gan vao trong to nhén kham, trong d6

phuong phap nay bao gbém budc:

10.

(a)

@)
(i)

(iii)

(b)
(c)
(d)

chén vecto chra axit nucleic ma hoéa polypeptit to nhén kham, trong

d6 axit nucleic nay ma hoa polypeptit bao gom:
mién dau tan cing N (NTD) ctia polypeptit to Bombyx mori the;

14 dén 42 doan lap cua cdc motip to nhén, mdi doan 1dp bao gom theo
huéng tir ddu tan cing N dén ddu tan cing C c6 tir 4 dén 16 ban sao

ctia motip dan hoi (E), tic nhan lién két tuy y (L) va motip bén (S);

trong do métip dan hdi (E) 1a GPGGA (SEQ ID NO: 2) va mdtip bén
(S) 1a GGPSGPGSAAAAAAAA (SEQ ID NO: 3); va

mién dau tan cting C (CTD) cta polypeptit to Bombyx mori fhe

vao trung Bombyx mori 4ot bién dé tao ra trimg Bombyx mori dugc
tiém;

dé cho trimg né trong didu kién @ thich hop dé tao ra 4u trung;

cho phép 4u tring trudng thanh trong cac diéu kién u thich hop; va

lwa chon tim chuyén gen Bombyx mori.

Phuong phép theo diém 9, trong d6 axit nucleic con bao gdbm axit nucleic ma

héa polypeptit danh diu dé tao diéu kién thuan loi cho viéc sang loc hodc chon loc

Bombyx mori chuyén gen.
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Phuong phép theo diém 9, trong d6 vecto da néu duge chon tir nhém bao

(2)

(b)

(c)

(d)

vecto pSL-nhén#4 bao gdm trinh ty duge md ta trong SEQ ID NO:
30;

vecto pSL-nhén#4+GFP bao g6n1 trinh ty dugc mo ta trong SEQ ID
NO: 32;

vecto pSL-nhén#6 bao gdm trinh tw duge md ta trong SEQ ID NO:
34; va

vecto pSL-nhén#6+GFP bao gdm trinh ty dugc md ta trong SEQ ID
NO: 36.

Phuong phép tao ra to nhén kham bao gbm:

(2)

(b)

chudn bi tim chuyén gen bing cach sir dung vecto chia axit nucleic

ma hoa polypeptit to nhén kham, trong d6 polypeptit kham nay bao

gbm theo huéng tir dau tan ciing N d¢én dau tan cing C,

(i) mién ddu tan cing N (NTD) cua polypeptit to Bombyx mori
fhe,

(i) 14 dén 42 doan lip cua cic métip to nhén, mdi doan lip bao
gdm theo huéng tir ddu tan cing N dén diu tan ciing C c6 tir 4
dén 16 ban sao ciia métip dan hdi (E), tac nhan lién két thy y
(L) va motip bén (S);
trong d6 motip dan hdi (E) 12 GPGGA (SEQ ID NO: 2) va
mdtip bén (S) 124 GGPSGPGSAAAAAAAA (SEQ ID NO: 3);
va

(iii) mién d4u tan cing C (CTD) ctia polypeptit to Bombyx mori fhe

vao trong trimg Bombyx mori d6t bién dé tao ra trimg Bombyx mori

dugc ti€ém,;

dé cho tam chuyén gen tao ra kén trong cac di€u kién sinh ly tu nhi€n

thich hop déi v6i tim; va
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(c)  thuthép va chiét mot hodc nhiéu to nhén kham tir kén da néu.

13.  Phuong phap theo diém 12, trong d6 tim chuyén gen da néu 1 tim Bombyx

mori chuyén gen.

14.  Polypeptit to nhén kham bao gdm theo huéng tir dau tan ciing N dén diu tén

cung C:
(i) mién dau tin cing N (NTD) ctia polypeptit to Bombyx mori the,

(ii) 14 dén 42 doan lap cua cac mdtip to nhén, mdi doan l3p bao gdm theo
huéng tir dlu tan cing N dén dAu tan cing C c6 tir 4 dén 16 ban sao cia

mdtip dan hdi (E), tac nhan lién két tiy y (L) va métip bén (S);

trong d6 motip dan hdi (E) 1a GPGGA (SEQ ID NO: 2) va mdtip bén (S) 1a
GGPSGPGSAAAAAAAA (SEQ ID NO: 3); va

(iii) mién diu tan cing C (NTD) ctia polypeptit to Bombyx mori the.

15.  Polypeptit to nhén kham theo diém 14, trong d6 4 dén 16 ban sao ctia métip

dan hdi ndy dugc chon tir nhém bao gdm:
(GPGGA)4, dugc ky hi€u 1a A1, nhu dugc néu trong SEQ ID NO: 40;
(GPGGA)s, dugc ky hiu l& A2, nhu duge néu trong SEQ ID NO: 41; va
(GPGGA)16, dugc ky hiéu 1a A4, nhu duge néu trong SEQ ID NO: 43.

16.  Polypeptit to nhén kham theo diém 15, trong d6 it nhat mot trong cac doan
1ap da néu cia cdc motip to nhén dugce chon tir nhém bao gbm:
trinh tu chita mot ban sao ciia SEQ ID NO: 43 va mdt ban sao cia SEQ ID
NO: 3, va;
trinh tu chira mot ban sao cua SEQ ID NO: 41 va mdt ban sao cia SEQ ID
NO: 3.
17.  Polypeptit to nhén kham theo diém 15, trong d6 polypeptit to nhén kham con
bao gdm tac nhan sinh trudng.
18.  To compozit bao gdbm polypeptit to nhén kham theo diém bét ky trong sb cac
didm 14 va tir 15 dén 17, trong d6 to da néu c6 do bén kéo 16n hon so véi soi to tim

tu nhién.
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19.  To compozit theo diém 18, trong d6 to compozit con bao gdm mot hodc

nhiéu tac nhan tri li¢u.

20.  To compozit theo diém 19, trong do it nhat mot trong céac tac nhan tri liéu da
néu duoc chon tir nhém bao gom tac nhan chong nhiém khuan, tdc nhan hoa tri liu,
tac nhan chong thai loai, tdc nhan giam dau, tdc nhan chong viém, hormon va tac

nhén sinh truong.

21.  To compozit theo diém 20, trong do it nhét mot trong cac tac nhan tri liéu da

néu la tadc nhan sinh truong.

22.  Tim chuyén gen chira axit nucleic theo diém bét ky trong sb cac diém 1, 2 va

3.

23.  Tim chuyén gen theo diém 22, trong d6 tim c6 kha ning tao ra polypeptit to
nhén kham thich hop dé tao ra to kham c6 do bén kéo 16n hon dd bén kéo cla to

tdm tu nhién.
24.  Tam chuyén gen theo diém 22, trong d6 tdm da néu la tim Bombyx mori.

25.  Tim chuyén gen theo diém 24, trong d6 4 dén 16 ban sao cia motip dan hoi

duoc chon tir nhom bao gém:
(GPGGA),, dugc ky hiéu 1a A1, nhu dugc néu trong SEQ ID NO: 40;
(GPGGA)g, dugc ky hiéu 1a A2, nhu dugc néu trong SEQ ID NO: 41; va
(GPGGA)4, dugc ky hiéu la A4, nhu dugce néu trong SEQ ID NO: 43.

26.  Tam chuyén gen theo diém 24, trong do it nhit mot trong cac doan lip da
néu cia cac motip to nhén dugce chon tir nhém bao gém:

trinh tu chra mot ban sao cia SEQ ID NO: 43 va mot ban sao cua SEQ ID
NO: 3, va;

trinh tu chira mdt ban sao cia SEQ ID NO: 41 va mot ban sao cua SEQ ID
NO: 3.

27.  Phuong phép tao ra tim Bombyx mori chuyén gen biéu hién mot cach on
dinh polypeptit to nhén kham thich hop dé gin vao trong to nhén kham, phuong

phép néu trén bao gdm budc:
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(a)

va

(b)
(c)
(d)

26612

chén vecto chtra axit nucleic ma hoa polypeptit to nhén kham, trong

dé axit nucleic nay ma hoa polypeptit bao gdém
mién dau N tan cing (NTD) cta polypeptit to Bombyx mori fhe;

mot hodt nhiéu doan lap chira mot hodt nhiéu motip dan hdi to nhén;

mién dau tan cung C (CTD) cta polypeptit to Bombyx mori fhe

vao thé dot bién trimg Bombyx mori dé tao ra tring Bombyx mori

duoc ti€m;
trong do vecto da néu dugc chon tir nhom bao gom:

(1) vecto duge ky hiéu la pXLBacll-ECFP NTD CTD maspX16
bao gdm trinh tu duge md ta trong SEQ ID NO: 38;

(i)  vecto duoc ky hiéu la pXLBacll-ECFP NTD CTD maspX24
bao gdm trinh tu dugc mo ta trong SEQ ID NO: 39;

dé cho trirmg né trong diéu kién u thich hop dé tao ra au triing;
cho phép 4u trung trudng thanh trong cac diéu kién 1 thich hop; va

lya chon tim Bombyx mori chuyén gen.

Tam chuyén gen dugc tao ra bang phuong phép theo diém 27.

Tim chuyén gen tao ra sgi bao gdm polypeptit chira:

14 dén 42 doan ldp cta cac motip to nhén, mdi doan lap bao gom theo huéng

tir dAu tan cing N dén dau tan cing C ¢o tir 4 dén 16 ban sao ctia motip dan

hdi (E), tic nhan lién két tiry ¥ (L), va métip bén (S);

trong d6 motip dan hdi (E) 1a GPGGA nhu dugc néu trong SEQ ID NO: 2,

va;

trong d6 métip bén (S) 1a GGPSGPGSAAAAAAAA nhu dugc néu trong
SEQ ID NO: 3.
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FIG. 1
Masp1
Nep.c GGA-GQGGYGGLGSQGA~——GRGGYGGA--GA--GAAAAAA---
Latg. GGA-GQGGY--nrBQe—-GCAGGA~——GAAAAAAAAA-
Ang.t. GGQ-GGQGGYGELGXQGAGQ-GYGAGSGGAGGXGAG—
MaSp2
Nep.c. --GPG--QQGPGGYGPG~—-QQGPBGYGPGQAGPSGPGSAAAAAAAA

Latg, ~—-mGPGGYGPGPGXQQGY-~—-GPGGSGAAAAAAAA-
Ang. b ~-GPGGQ--GPGQQ~~-~-GPGGYGPS~-GPGGASAAAAAAAA-

Fig.1.Trinh ty axit amin I3p lién (ing clia cac protein td bong chinh & loai dét tron khac nhau, (-)
cho biét axit amin khéng cé mét khi so véi cac trinh tu khéac. Cac loai nhén [a: Nep.c., Nephila
clavipes; Lat.g., Lactrodectus geometricus; Arg.t, Argiope trifasciata.

FIG. 2

MiSp

Nep.c.1 [GAGGAGGYGR-GAGAGAGAAAGAGAGAGGYGGQGGYGAGAGAGMAAAGA—]m 1
Amg. L. (GAGSGA);GAGSGSGAGYGV(GAGSGA),GAGY‘GA(GAGSGA).GSDGYGRGF(GAGAGS);GAGYGA
Arad. [GAGMGGYGG-GAGAGAG-«-uGAGGV-GQ-GYGAGAGAGAAAMGA-];

Fig. 2. cac trinh tu axit amin lién (ing clia cac protein to béng phu ctia nhén dét tron.

FIG.3

Flag

6p.C. GPGGX [GGX] THEDLDITIDGADGPITISEELTIS--GAGGS [GPGGXalas
%ez.m. l[GFGGX};. [GGX]lly TVIEDLOITIDGADGPITISEELTIGGAGAGGS [GPGGXylve
Arg.l [GPGGXqls GPVTVDVDVSVGGAPGG [GPGGX,)s [GGX]s [GPGGXqlr

_Fig. 3. Cac trinh ty lién (ing cua protein td hinh roi
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FIG. 4
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FIG. 7
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BamHI(1003)
BamHI(1195)
BstAPI(1916)

BstAPI(16954

=

To nhén (A438)‘42 p s[_.Nhén 44

17388 bp

BamHI(9588)___ e $'TR
SnaBI(9510)——= Xhol(6586)
Dung hop phin 2 =dich chuyén khung Gen khéi diu chinh

Diém dunghop | X BamH1(7399)

fib-H \\ EE
NTD \ codon bitt diu

phiin 1
FIG. 8 dibm cét
Xhol(8637)

CTD
BstAPI(17668) BamHI(1003)
BamHI(1195)
BstAI}{’I(l9l6)
— BstAPI(3251)
Tonhin (A4S8)x42—1] pSL-Nhén 4+GFP §i—bla

18102 bp

— Xho1(6586)
—=~- Gen khdi ddu chinh

EGFP = : gy
SnaBI(9510)— \\ \K o BamHI(T3%)
Dung hep phﬁn 2 ~dich chuyén khung ! “\ codon biit diu
Biém dung hap \ \\phﬁn 1
\FibH 51 Rev
didm cit
| Xiol(363)
| NTD
fib-H

FIG. 9
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CTD
b\
BstAPI(12082) \ BamHI(1003)
/’ p.

Toanin (A2SB14. \ *_ BamHI(1195)
BamHI388) N\ BAPI(916)
SnaBI(9510) X TR

Dung hgp phﬂn 2 =dich chuyén khung
Diém dung hep
fib-H A pSL-Nhén #6
NTD 12516 bp T BstAPI(3251)

didm cit
phin 1
codon bit ddu

UEE—Y

BamH1(7399) )
Gen khai tjﬁn cl;lnll Bam HI()G%)
Xhol(6586) SR
FIG. 10
CTD
fib-HRev \
BstAPI(12796)._ BamHI(I005)
BamHI(1195)
To nhin (A2S8)x14 BstAPI(1916)
BamiHI(10302) IR
EGFP
SnaBI(9510)
Dung hop phin 2 =dich chuyén khung\ - .
it dung lp \ pSL '\12;‘3% ff*GFP —— BaAPI(251)

T —

“boH

XhoI(§637)—— bla
diém cit
phin 1 >
codon biit diu \\
UEE N\ BamHI(5686)
BamHI(1399) "/ \ STR
FIG. 11 Gewunii dbu chinn Xhol(6536)
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FIG. 13
pSL- Nhén #4

Vi i ciip bazo *

nhém b sung
3633..4493
uhom bd sung
6586..7751
7754..7823
7832..9577
8152..957%
9597,.16901
16908..17387
16908..17087

(2270..2332)

(5836..5870)

* Khi bé thé dugc sif dung trong trudng hgp nay c6 nghia la trinh tu cdia ddu hiéu la dai AND di so véi
trinh tu dugc mé ta & day. N6i mot cch khéc, nd la b thé ngugc cta trinh tu dugc thé hién & day.

S& dém co s&
gbc bazo

1 tcgacgtecce
61 gctttaagat
121 tttatttgtg
181 caagttaaca
241 gttttttaaa
301 cggccgetac
361 gtagtcctcg
421 ctgcacgggce
481 cttcagette
541 ctcggtggag
601 gttccgecga
661 gtcacggtca
721 gggaaggaca
781 ccgtactgga
841 accttcagct
901 tctcgaactc
961 tgatgacgtt
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681

cegtecgacte
tagctttcge
cgaagcgcect
aattgaatta
tceceegggeyg
accgggaagt
acggaccccet
catcttgtga
attataatca
gcagtaggaa
gcataaattc
gtcgcaaaaa

3766 a 3953 ¢
atggeccattc
acattgatga
aaatttgtga
acaacaattg
gcaagtaaaa
aggaacaggt
ttgtgggagg
ttettggeea
agggcecttgt
gceteccage
tgaacttcac
ccacgeegee
gcttcttgta
actgggggga

gaattcggee
gtttggacaa
tgctattget
cattcatttt
cctectacaaa
ggtggcggee
tgatgtccag
tgtagatgga
ggatctegee
ccatggtett
cttgtagatg
gtectcgaag
gtcggggatg
caggatgtce
tcacggtgtt gtggcccteg
gtggccgttc acggtgeect
cttggaggag cgcaccatgg
tagcggtace
ttagcgacgt
ctatttatac
gctctaattg
agctcgaatt
actgaaaaac
tactctegte
tgaggatgct
aactaaaggc
gacgaatagg
ttttattata
atttatgaga

ccgattgttt
gttcactttg
tceggeggte
aattagtctt
aaaccattgt
agtecgceteca
tcatataaac
tctatcaacg
ggagtggaca
tggcctatgg
tacagccata
aacctttaca

5571 g 4098 t
ggcctaggeyg
accacaacta
ttatttgtaa
atgtttcagg
tgtggtatgg
ctcggtgege
cttggagtcc
cttgaactcc
cttcagcacg
cttctgeatt
aagcageegt
ttcatcacgce
teggcggggt
caggcgaagg
taggggegyge cctegecect
ccatgcgcac cttgaagcegce
tggcgaccgg tggatccecgg
agcttgttca gctgegettg
cttgtttgaa ttgaattgtc
gagggttcga aatcgataag
ctaattgaat tagtctctaa
gggaaccgtg cgatcaaaca
ggccagtyggyg aacatcgatg
cgaagccagc taagatggta
aaagtaccgg taaaccgcaa
cgctagacca aatgtgttct
cattattgta cggaatgata
atgtcagtag caagggagaa
tgagcetgac gtcatcgttt

cgeccgtacge
gaatgcagtg
ccattataag
ttcaggggga
ctgattatga
tcgtactget
acgtagtagt
accaggtagt
ccgtegeggg’
acggggeegt
cctgcaggga
gcteccactt
gcttcacgta
gcagggggce
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gtatcgataa
aaaaaaatgc
ctgcaataaa
ggtgtgggag
tctagagtcg
ccacgatggt
agccgggeag
ggcegeegte
ggtacaggcg
cggaggggaa
ggagtcctgg
gaagccctceg
caccttggag
gcecttggte
cgecectega
atgaactcct
gccegeggta

tttatttgcet
gctecgtaga
cttggatcct
ttgaattaga
aacgcgagat
ttrtgttttg
tacttattat
atggttatgt
gtgatgacct
aacattgcct
aaggttcaaa
atgcgtaagce



1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
-+ 3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921

gtttagaagc
atgaagtgcee
actgtactta
aaaaagttat
ataagtataa
catgactgtt
tcttgttact
taaataaatt
tatctattca
tttacgcatg
tagtttctaa
tctgtgagat
gacacatttt
tgttcaaatt
ttttttaace
catgttttet
gttgcaaaac
cacagattta
caacgtgtac
taaatcaact
gaccaacaag
tcacaatttt
gtgactggga

ccagctggeg
tgaatggcga
accgcatatg

gacacccgec
acagacaagc

cgaaacgcge

taataatggt

tttgtttatt

aaatgcttcea
ttattccectt

aagtaaaaga

acagcggtaa

ttaaagttct
gtcgeegeat
atcttacgga
acactgcgge

tgcacaacat

ccataccaaa
aactattaac
aggcggataa
ctgataaatc
atggtaagcc
aacgaaatag
accaagttta
tctaggtgaa
tccactgage
tgcgegtaat
cggatcaaga
caaatactgt
cgcctacata
cgtgtcttac

tcctactttg
tggtacatca
ctgceectet
ttgtcgagag
tttgtttcta
tttaaagtac
ttatagaaga
gtttgttgaa
aattaataaa
attatcttta
tttttttatt
tgtegtatte
cgtcgatttg
gatccatatt
ctcttatact
tttttggata
gtggcatttt
aagaagaacc
acagacgcegt
tgtgttatag
tttacggaca
gttatatttt
aaaccctggce
taatagcgaa
atggcgeetg
gtgcactcte
aacacceget
tgtgaccgte
gagacgaaag
ttcttagacyg
tttctaaata
ataatattga
ttttgeggea
tgctgaagat
gatccttgag
gctatgtgge
acactattct
tggcatgaca
caacttactt
gggggatcat
cgacgagegt
tggcgaacta
agttgcagga
tggagceggt
ctcecegtate
acagatcgcet
ctcatatata
gatccttttt
gtcagaccee
ctgctgettg
gctaccaact
tcttectagtg
cetegetetyg
cgggttggac
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aagagatatt
gatgacagta
aaaataaggc
cataatattg
ttatgtataa
agaataagtt
aattttgagt
tttattatta
taaacctcga
acgtacgtca
attcagcctg
tagcettttt
cgttttgate
aacgatatca
ttgcactetg
aaactcctac
ttaccaatga
aaaaattaaa
cggcaaaaaa
tcacggattt
ctattaatta
taaaacaaag
gttacccaac
gaggccegea
atgcggtatt
agtacaatct
gacgcgecct
tcegggaget

.ggcctegtga

tcaggtggca
cattcaaata
aaaaggaaga
ttttgectte
cagttgggtg
agttttcgee
gcggtattat
cagaatgact
gtaagagaat
ctgacaacga
gtaactcgcee
gacaccacga
¢ttactctag
ccacttctge
gagegtgggt
gtagttatct
gagataggtg
ctttagattg
gataatctca
gtagaaaaga
caaacaaaaa
cttttteccga
tagccgtagt
ctaatcetgt
tcaagacgat

tgcgecgataa
ctgaagagec
gaaaggcaaa
atatgtgcca
gttaagctaa
tatttttgta
ttttgttttt
gtatgtaagt
tatacagacc
caatatgatt
ctgtcgtgaa
agtttttege
aaagacttga
acccgatgeg
cgttaatacg
tgagtttgac
agaatttaaa
ttatttcaac
cacgcagcce
gecegtecaac
tttgattttg
ctttggcact
ttaatcgect
ccgatcgece
ttctecttac
gctetgatge
gacgggcttg
gcatgtgtca
tacgcctatt
cttttecgggg
tgtatccget
gtatgagtat
ctgtttttge
cacgagtggg
ccgaagaacg
cccgtattga
tggttgagta
tatgcagtgc
tcggaggace
ttgatcgttg
tgcctgtage
ctteeccggcea
getecggecct
ctcgeggtat
acacgacggyg
cctcactgat
atttaaaact
tgaccaaaat
tcaaaggatc
aaccaccgcet
aggtaactgg
taggccacca
taccagtggc
agttaccgga
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tatctctaat
agtaatgaaa
tgcatcgtge
aagttgtttc
ttacttattt
aaagagagaa
ttttaataaa
gtaaatataa
gataaaacac
atctttctag
taccgtatat
tcatcgactt
gcagagacac
tatatggtgce
cgttcgtgta
ctcatattag
gttattttaa
agtttaatcg
gacgtgttgy
gtgttecteca
cccecacttca
ggcegtegtt
tgcagcacat
ttcccaacag
gcatctgtge
cgcatagtta
tctgcteccg
gaggttttca
tttataggtt
aaatgtgcge
catgagacaa
tcaacatttc
tcacccagaa
ttacatcgaa
ttttccaatg
cgccgggeaa
ctcaccagtc
tgccataacc
gaaggagcta
ggaaccggag
aatggcaaca
acaattaata
tceggetgge
cattgcagca
gagtcaggca
taagcattgg
tcatttttaa
cccttaacgt
ttcttgagat
accagcggtg
cttcagcaga
cttcaagaac
tgctgecagt
taaggcgeag

attttgccaa
aaacgtactt
aaaaaatgca
tgactgacta
tataatacaa
tgtttaaaag
taaataaaca
taaaacttaa
atgcgtcaat
ggttaaataa
ctcaacgcetg
gatattgtece
gttaatcaac
gtaaaatata
cagacgtaat
accctcacaa
aaaatttcat
accagttaat
ctaaasttat
aaaagttgaa
ttttgtggga
ttacaacgtc
cceecttteg
ttgcgcagee
ggtatttcac
agccagececec
gcatcegett
ccgtcatcac
aatgtcatga
ggaaccccta
taaccctgat
cgtgtcgeece
acgctggtga
ctggatctca
atgagcactt
gagcaactcqg
acagaaaagc
atgagtgata
accgecttttt
ctgaatgaag
acgttgcgcea
gactggatgg
tggtttattyg
ctggggceeag
actatggatg
taactgtcag
tttaaaagga
gagttttcgt
cctettttte
gtttgtttge
gcgcagatac
tetgtagcac
ggcgataagt
cggtcggget



4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8161

gaacgggygy
acctacagcg
atccggtaag
cctgatatct
gatgctegte
ttcctggect
gtggataacc
gagcgcageg
ccegegegtt
ggcagtgage
cactttatgc
ggaaacagct
acgctegege
aatgtggttt
gcaaatcttt
atattgctct
cgcegettgg
ctataacgac
taactcatac
atatattttc
cgatgagcat
tgacagtgaa
gtttatagat
acaaaatgtt
accttgccac
acgaggcgta
cgcgeeaage
tcatcccaat
ggacctcgtt
tcacggaggt
ttttggtata
tgtgacagaa
taagtaaaat
gaaccaccaa
ctgctattta
atctagccta
gagaagaaaa
cataggttta
caaactacag
gacgegtect
¢cccaaacacg
ccggtcateg
cctcagacac
cggtggtaga
tttgagcece
tcagctaggt
ttctgcaccg
acgtaacaat
tattacaaaa
aagatcaatt
cgttgtattg
aatgtgtaga
aaaaaggttc
aaaacctttg

ttcgtgcaca
tgagctatga
cggcagggtce
ttatagtcct
acggggggcy
tttgctggee
gtattaccgc
agtcagtgag
ggccgattca
gcaacgcaat
ttceggeteg
atgacatgat
gacttggtet
ttgtcaaacg
tttaacccta
ctctttctaa
agctceegtyg
cgcgtgagte
gataattata
ttgttataga
atcctctetg
atatcagatc
gaggtacatg
attgaacaac
agaggactat
gccgagtete
ttaaggtgca
ttggagtcac
cgtgetgega
cattttgaat
tgaatggtta
tttatgacct
agcctacggt
gaacgtagca
ctggtaatag
tttctgecac
caagagcact
ttgtctctca
ggttgetett
geecgeecat
tcatttcgga
ttctegtegg
agccecactga
ttetgegaag
gtgagctcac
aggaaacaaa
cggaaagatg
gttttagggt
aaattgaacg
aaatcataat
ttatgttaaa
tgtttattct
aactttttca
tgatcttgtg
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cagcccaget
gaaagcgeea
ggaacaggag
gtecgggttte
gagectatgg
ttttgetcac
ctttgagtga
cgaggaageg
ttaatgcagc
taatgtgagt
tatgttgtgt
tacgaattcg
gccattettt
aagattctat
gaaagatagt
atagcgcgaa
aggcgtgett
aaaatgacgce
ttgttattte
tatcgtgact
ctcttetgea
acgtaagtga
aagtgcagcc
caggttctte
tagaggtaag
tgcactgaac
cggceccacgt
tcaagacatc
tagacgactg
aaactttagt
cataatgaat
gactaggtag
cacatctctt
gaatcctcag
ggcacattgt
gaatcaatcg
aaaggtttga
ttagtccaga
tattgtatcg
tccegatect
tecctcacgat
acccgteget
gtttctegee
cacggetett
ttactagtta
aaaaaaagtc
ttttgtacgg
teggeggecy
atattataaa
taatcacatt
taaaaagatt
atcgaaagta
aatcagcate
ctgegetetg
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tggagcgaac
cgetteccga
agcgcacgag
gccacctctg
aaaaacgccea
atgttcttte
gctgatacceg
gaagagcgece
tggcacgaca
tagctcactc
ggaattgtga
agcteggtac
agcgegegtce
gacgtgttta
ctgcgtaaaa
tccgtegety
gtcaatgcgg
atgattatct
atgttctact
aatatataat
aagcgatgac
agatgacgte
aacgtcaagce
atagattctg
aataaacatt
attgtcagat
ggccactagt
cttgattaag
gecgegeaga
gtcataagaa
aaacttagttt
gtacaaacag
tcegtgggty
agtgtcatac
aatctcactt
tgagtgatgg
tattgacaaa
acagcagtta
aaaatatggg
acggacagaa
ccactaacgyg
tgcgacgaag
ggatcttcte
gctaggattc
aggttacgct
ctgceccttaa
aaagtttgaa
cgggagaaag
attctttaaa
gttcatgate
aatttctatg
aatacgtcaa
agttcggtte
caggtgagtt

gacctacacc
agggagaaag
ggagcttcca
acttgagcegt
gcaacgcgge
ctgcgttatce
ctecgecgeag
caatacgcaa
ggtttcccga
attaggcacc
gcggataaca
cecggggatec
gcgtcacaca
aagtttaggt
ttgacgcatg
tgcatttagg
taagtgtcac
tttacgtgac
tacgtgataa
aaaatgggta
gagcttgttg
cagagcgata
ggtagtgaaa
ttagaagcca
gttggtcaac
ccgagatcgg
acttctcgag
gcagctgeeg
ttgaaggcect
tctatgtttt
caattatttt
cectttttgat
tcgttaaagg
cagcatacag
aaccatactg
acatagagaa
aatctacttc
cagacgtaag
acctgaataa
tggcaagcag
tgctttaggt
ggctcgacga
agcgggtege
gtgttagcaa
gaaatagect
caccgttgceg
taagtgetta
catgaagtaa
atattaaaag
acaatttaat
taattgtatc
aactcgaaaa
caactctcaa
aattatttta

gaactgagat
gcggacaggt
gggggaaacg
cgatttttgt
ctttttacgg
ccctgattet
ccgaacgace
accgectete
ctggaaagcg
ccaggcttta
atttcacaca
tctagagtcg
gcttggecac
cgagtaaagc
cattcttgaa
acatctcagt
tgattttgaa
ttttaagatt
cttattatat
gttctttaga
gtgaggattc
cagaagaagc
tattagacga
aagaatcttg
ttcaaagtcc
ccggectagg
gctcaaagec
atattgacat
gtattcaaaa
gttaagttca
acattaaaca
attagaaaac
gcgacttaga
ccatcgctaa
tcgggccacc
actattagtt
gecgteacte
cttttacgeca
gggcgatttt
tcgacgtege
acctcaagca
gcaaattaac
gtttccgatc
cgtcgtcagg
ctcaaggctce
atggcttgte
attgcaagta
gttctttaaa
taagaacaat
ttacttcata
tgtacaatac
ttttcagtat
gatgagagtc
ctattatttc



8221
8281
8341
8401
8461
8521
8581
8641
8701
8761
8821
ggsl
8941
9001
9061
9121
9181
9241
9301
9361
9421
9481
9541
9601
9661
9721
9781
9841
9901
9961
10021
10081
10141
10201
10261
10321
10381
10441
10501
10561
10621
10681
10741
10801
10861
10921
10981
11041
11101
11161
11221
11281
11341
11401

agaaggtggc
atatcgtaaa
ttatttattt
aggcaagatg
atcagcattg
ttagaaaata
atctattaac
ggtagcattc
agtttctcge
gcactgctet
ctacccateg
gaaacaagct
caattatgta
ccccagcetag
ttccagatca
ttatcgtatt
atgcaaacat
gtaatacaac
caactaaaaa
tgatcaagac
atgtgctcat
cgggagcata
gatatacgag

gaccaggagg
gaccaggagyg
ctggtccagg
gaggtgctgg
gaggtgetgg
caggctecge
ctggacctgg
ctggacctgg
ccgetgeage
ctggtggtge
ctggtggtge
cagcgygegge
gtgctggace
gtgctggace
cggectgetge
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgctygg
gaggtgetgg
caggtceggg
ctggtccggg
ctggtceggy
cgggtggage
cgggtggage
cgggtggeec
gagcaggace
gagcaggacc

cagacgatat
ttgtgccatt
aaaaaatgaa
aatctatgta
caatatgcaa
gacgaaagaa
aattgctatt
tgttacattt
cagatcttct
tgttagggcet
gagcgtaget
caagtaataa
ctttececaca
aacattcaat
gcgctaactt
gatttaagaa
caatgatttt
agatgaaata
aatgcaacgg
gttcgttata
gaagacactt
ttctcagage
cgatttcage
gagcaggacc aggaggtgcet
gagcaggacc aggaggtgct
gccegtetgg tccaggetee
tgctggacct
tgctggacct
ctcegetgea
acctggtggt

acctggtggt
tgcageggeg
tggtgectgga
tggtgetgga
ggeggetget
tggaccagga
tggaccagga
tgctgcagcea
aggaggtgct
aggaggtgct
agcaggtccg
tgctggtecy
tgctggteeg
tecgggtgga
tcegggtgga
tcegggtgge
tggagcagga
tggagcagga
tggccegtet
aggaccagga
aggaccagga
gtctggtcca
aggaggtget
aggaggtget

cacgggccac
tgatttgtca
ccttagatta
aatacctggg
tgcatattca
attgcataaa
gececttttttt
taatacattg
cagtgggtcg
agtgttagca
ggaataggct
caacataatg
aatgtttaca
tattactatt
cgattgaatg
aaaattgtta
gatgaggact
attagagatg
aaaaataaaa
accacqggatt
tccgatggta
gggcecatacg
actagtgctg cagtcgttct
ggacctggty
ggacctggtg
gctgcagegg
ggtggtgetg
ggtggtgctg
gcggeggety
gctggaccag
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gctggaccag
gctgetgeag
ccaggaggtg
ccaggaggtyg
gcagcaggte
ggtgetggte
ggtgetggte
ggtccgggtg
ggtcegggty
ggtecgggty
ggtggageag
ggtggageag
ggtggecegt
gcaggaccag
gcaggaccag
cegtetggte
ccaggaggtyg
ccaggaggtg
ggtccagget
ggtgctggac
ggtgctggac
ggctcegetyg
ggacctggtg
ggacetggtg
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ctgataataa
cgeceecgggay
tgtaacttgt
cagacttgca
acaatatgta
attataaccg
cgcaaattat
gtatgtgatt
cgttaccgat
aattctttca
accagctaat
tgaccataaa
taattagaat
accactacta
tgcgaaattt
acattttgtt
attttgggag
catctgggge
accatggaat
ccgacggtaa
ctgttgctea
tatcaaacag

gtgectggace
gtgctggace
cggetgetge
gaccaggagg
gaccaggagg
ctgcageagg
gaggtgctgg

gaggtgctgg
caggtcecggg
ctggtcecggg
ctggtceggg
cgggtggage
cgggtggage
cgggtggecec
gagcaggacc
gagcaggace
geceegtetgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgetgyg
caggctcege
ctggacctgg
ctggacctgg
ccgctgecage
ctggtggtgc
ctggtggtgce
cagcggceggce
gtgctggacce
gtgctggacc

gtggtcgceca
ggctacggaa
gatttatttg
atatcctatt
aaacaattcg
cattattaat
aatcattttc
ataacacgag
cacgtgatag
ggttgagtct
aggtagggaa
atctegtggt
gttgttcaac
aggcagtatg
atagctcaat
tcagtatgtc
tgatgtcact
agttatcgaa
acttggaaaa
cgagtccatt
aagttatgtt
tggatacagc
agacctggat
aggaggtgct
aggaggtget
agcaggtccg
tgctggtecyg
tgctggteceg
tcecgggtgga
tccgggtyga

tcegggtgge
tggagcagga
tggagcagga
tggcccgtct
aggaccagga
aggaccagga
gtetggtcca
aggaggtgct
aggaggtgct
tccaggetcce
tgctggacct
tgctggacct
ctcegetgea
acctggtggt
acctggtggt
tgcagcggcg
tggtgetgga
tggtgctgga
ggcggetget
tggaccagga
tggaccagga
tgctgcagea
aggaggtgct
aggaggtgct

aaacgcacag
taaactacat
cgtcaaaagt
tcaccggtaa
taaagcatca
ttattatgat
ataacctcga
ctgcccactg
attctatgaa
gagagctcac
aacaaagctc
gtatgagata
ttgcctaacyg
tcctaacteqg
attttagcac
gcttatacaa
gtccaaagta
gaacaaatta
aatgaaaaaa
g
gctgctgatg
actcatcaag
ccecccgggtyg
g
ggtccgggty
ggtggagcag
ggtggagcag
ggtggceegt
gcaggaccag
gcaggaccag

tagaggaag

gtccgggtg

ccgtctaggte
ccaggaggtg
ccaggaggty
ggtccaggcet
ggtgctggac
ggtgctggac
ggctccgetg
ggacctggtg
ggacctggtg
gctgcageay
ggtggtgctg
ggtggtgetg
gcggcggety
gctggaccag
gctggaccag
gctgctgcag
ccaggaggtg
ccaggaggtg
gcagcaggtc
ggtgctggte
ggtgetggte
ggtcegggty
ggtccgggtg
ggtcegggty



11461
11521
11581
11641
11701
11761
11821
11881
11941
12001
12061
12121
12181
12241
12301
12361
12421
12481
12541
12601
12661
12721
12781
12841
12901
12961
13021
13081
13141
13201
13261
13321
13381
13441
13501
13561
13621
13681
13741
13801
13861
13921
13981
14041
14101
14161
14221
14281
14341
14401
14461
14521
14581
14641

gceccgtetgg
gaccaggagg
gaccaggagg
ctggtceagg
gaggtgctgg
gaggtgctgg
caggctccge
ctggacctgg
ctggacctgg
ccgetgeage
ctggtggtgce
ctggtggtge
cageggegge
gtgctggace
gtgctggace
cggctgetge
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtceggg
ctggtecggg
ctggtecggg
cgggtggagc
cgggtggagce
cgggtggeee
gagcaggacc
gagcaggace
gccegtetgg
gaccaggagyg
gaccaggagg
ctggtccagg
gaggtgetgg
gaggtgctgg
caggetecge
ctggacctgg
ctggacctgg
ccgcetgecage
ctggtggtge
ctggtggtge
cagcggegge
gtgctggace
gtgctggacc
cggcetgetge
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgetgg
gaggtgctag
caggtccggg
ctggtceggg
ctggteeggg
cgggtggage

tccaggctec
tgctggacct
tgctggacct
ctcegetgea
acctggtggt
acctggtggt
tgcagcggey
tggtgctgga
tggtgetgga
ggcggetget
tggaccagga
tggaccagga
tgctgcagea
aggaggtgct
aggaggtget
agcaggtccg
tgctggteeg
tgetggteeyg
tcegggtgga
tcegggtgga
tccgggtgge
tggagcagga
tggagcagga
tggcecgtcet
aggaccagga
aggaccagga
gtetggteca
aggaggtgcet
aggaggtgcet
tcecaggetee
tgctggacct
tgctggacct
ctcegetgea
acctggtggt
acctggtggt
tgcageggeg
tggtgctgga
tggtgetgga
ggcggetget
tggaccagga
tggaccagga
tgctgcagcea
aggaggtgct
aggaggtgct
agcaggtecg
tgctggtecg
tgctggtecyg
tecgggtgga
tcecgggtgga
tcecgggtgge
tggagcagga
tggagcagga
tggcecgtct
aggaccagga
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gctgeagegg
ggtggtgctyg
ggtggtgetg
gcggeggetyg
gctggaccag
gctggaccag
gctgctgcag
ccaggaggtg
ccaggaggtg
gcagcaggtce
ggtgetggte
ggtgetggte
ggtccgggtg
ggtcegggty
ggtecgggtyg
ggtggagcag
ggtggagcag
ggtggeccegt
gcaggaccag
gcaggaccag
ccgtetggte
ccaggaggtg
ccaggaggtg
ggtccaggcet
ggtgctggac
ggtgctggac
ggctecgetg
ggacctggtg
ggacctggtg
gctgcagegg
ggtggtgctg
ggtggtgctg
gcggeggctg
gctggaccag
gctggaccag
gctgetgcag
ccaggaggtyg
ccaggaggtg
gcagcaggte
ggtgctggte
ggtgctggte
ggtccgggty
ggtcegggtyg
ggtccgggtg
ggtggageag
ggtggagcag
ggtggecegt
gcaggaccag
gcaggaccag
ccgtetggte
ccaggaggtg
ccaggaggtg
ggtccagget
ggtgctggac
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cggetgetge
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgetgg
gaggtgctgg
caggtccggg
ctggtceggy
ctggtceggy
cgggtggage
cgggtggagc
cgggtggcee
gagcaggacc
gagcaggacc
gcecegtetgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccge
ctggacctgg
ctggacctgg
ccgetgeage
ctggtggtgce
ctggtggtgc
cagcggegge
gtgctggace
gtgctggacc
cggctgetge
gaccaggagg
gaccaggagyg
ctgcageagqy
gaggtgetgg
gaggtgctgg
caggtccggg
ctggtccggg
ctggtcecggy
cgggtggage
cgggtggagce
cgggtggece
gagcaggacc
gagcaggacc
gececegtetag
gaccaggagg
gaccaggagg
ctggtccagyg
gaggtgctgg
gaggtgctgg
caggctcege
ctggacctgg
ctggacctgg
cegetgeage
ctggtggtgce

agcaggtccg
tgctggtceg
tgetggteeg
tcecgggtgga
tccgggtgga
tcegggtgge
tggagcagga
tggagcagga
tggccegtct
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgcet
tccaggctec
tgctggacct
tgctggacct
ctecegetgea
acctggtggt
acctggtggt
tgcagcggceg
tggtgctgga
tggtgctgga
ggcggetget
tggaccagga
tggaccagga
tgctgcagca
aggaggtgct
aggaggtgct
agcaggtecg
tgctggtecyg
tgctggtceg
tccgggtgga
tcegggtgga
tcegggtgge
tggagcagga
tggagcagga
tggccegtet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtget
tccaggctce
tgctggacct
tgctggacct
ctccgetgea
acctggtggt
acctggtggt
tgcagcggeg
tggtgctgga
tggtgctgga
ggcggetget
tggaccagga

ggtggagcag
ggtggagcag
ggtggecegt
gcaggaccag
gcaggaccag
ccgtctggte
ccaggaggtg
ccaggaggtg
ggtccaggcet
ggtgctggac
ggtgctggac
ggctcegetg
ggacctggtg
ggacctggtg
gctgeagegg
ggtggtgctg
ggtggtgctg
gcggeggetg
gctggaccag
gctggaccag
gctgctgecag
ccaggaggtg
ccaggaggtg
gcagcaggtc
ggtgetggte
ggtgctggte
ggtcegggty
ggteegggty
ggtccgggtg
ggtggagceag
ggtggagcag
ggtggceeegt
gcaggaccag
gcaggaccag
ccgtetggte
ccaggaggtg
ccaggaggtg
ggtccagget
ggtgctggac
ggtgctggac
ggctcecgetg
ggacctggtg
ggacctggtyg
gctgcagegg
ggtggtgctg
ggtggtgctg
gcggcggety
gctggaccag
gctggaccag
gctgetgeag
ccaggaggtg
ccaggaggtg
gcagcaggtc
ggtgctggte



14701
14761
14821
14881
14941
15001
15061
15121
15181
15241
15301
15361
15421
15481
15541
15601
15661
15721
15781
15841
15901
15961
16021
16081
16141
16201
16261
16321
16381
16441
16501
16561
16621
16681
16741
16801
16861
16921
16981
17041
17101
17161
17221
17281
17341
/1

cgggtggage
cgggtggeec
gagcaggacc
gagcaggacce
gcecgtetgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctecge
ctggacctgg
ctggacctgg
ccgetgecage
ctggtggtge
ctggtggtge
cagcggeggce
gtgctggace
gtgctggace
cggctgetge
gaccaggagg
gaccaggagyg
ctgcagcagg
gaggtgctgg
gaggtgctygg
caggtccggg
ctggteeggy
ctggteeggy
cgggtggagce
cgggtggage
cgggtggeec
gagcaggacc
gagcaggacc
gceegtetgg
gaccaggagg
gaccaggagyg
ctggtccagg
gagctggeag
catctecgeag
gacaactagt
ataacccttg
gagagcattt
tgtatgcatt
agggataaca
gttcatataa

aggaccagga
gtctggtceca
aggaggtgct
aggaggtgct
teccaggetee
tgctggacct
tgctggacct
ctecgetgea
acctggtggt
acctggtggt
tgcagcggeg
tggtgetgga
tggtgectgga
ggcggetget
tggaccagga
tggaccagga
tgctgcageca
aggaggtget
aggaggtget
agcaggtccg
tgctggtecg
tgetggtcecyg
tcecgggtgga
tecgggtgga
tcegggtgge
tggagcagga
tggagcagga
tggcecegtet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtget
tcecaggetee
tgctggacct
tgctggacct
ctcegetgea
gggatacgga
ttacgactat
tgttaaatte
tttcttactt
aagttattgt
ttatttgaat
ataatccatg
aaacaacaag
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ggtgctggac
ggctecegetg
ggacctggtg
ggacctggtg
gctgcagegg
ggtggtgctg
ggtggtgctg
gcggeggetg
gctggaccag
gctggaccag
gctgetgecag
ccaggaggtg
ccaggaggtg
gcagcaggtc
ggtgetggte
ggtgctggte
ggtecgggtg
ggtccgggtyg
ggtccgggtyg
ggtggagcag
ggtggagcag
ggtggccegt
gcaggaccag
gcaggaccag
ccgtectggte
ccaggaggtg
ccaggaggtg
ggtccaggcet
ggtgctggac
ggtgctggac
ggctecgetg
ggacctggtg
ggacctggtg
gctgcagegg
ggtggtgctg
ggtggtgctg
gcggeggetg
caaggtgcag
tctcgtegta
agagcactgc
cgtcetggat
ttttaattac
gtactaatat
aattcacatg
tatgecttet
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ctggtggtgce
cagcggcgge
gtgctggacc
gtgctggace
cggctgetge
gaccaggagqg
gaccaggagqg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg
ctggtecggg
ctggtceggg
cgggtggage
cgggtggagce
cgggtggece
gagcaggacc
gagcaggacc
gccecgtetgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctcege
ctggacctgg
ctggacctgg
ccgctgeage
ctggtggtgc
ctggtggtge
cagcggegge
gtgctggace
gtgctggacce
cggetgetge
gaccaggagg
gaccaggagg
ctgcagcagg
gaagtgcagce
acgtccgcaa
cttgtgtgaa
acatctatgt
ttttttttag
aatcaattaa
cacatttaaa
caactaagaa

tggaccagga
tgctgcagca
aggaggtget
aggaggtgct
agcaggtccg
tgctggtccg
tgctggtecyg
tcegggtgga
tcegggtgga
tccgggtgge
tggagcagga
tggagcagga
tggccegtet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgct
tccaggctce
tgctggacct
tgctggacct
ctcegetgea
acctggtggt
acctggtggt
tgcageggeg
tggtgctgga
tggtgctgga
ggcggetget
tggaccagga
tggaccagga
tgctgcagca
aggaggtgct
aggaggtgct
agcaggteeg
tgctggtccg
tgctggteeg
tcegggaage
ttcctetgtg
aaactgtgga
ttgctaattt
tttettttte
aaaacagatt
tcaatgaatt
acaaaactaa
tactatag

ggtgctggte
ggtccgggty
ggtccgggtg
ggtccgggtg
ggtggagcag
ggtggagcag
ggtggecegt
gcaggaccag
gcaggaccag
ccgtetggte
ccaggaggtg
ccaggaggty
ggtccaggcet
ggtgctggac
ggtgctggac
ggctecgetyg
ggacctggtg
ggacctggtg
gctgcagegg
ggtggtgctg
ggtggtgctg
gcggcggetrg
gctggaccag
gctggaccag
gctgctgeag
ccaggaggtyg
ccaggaggtg
gcagcaggte
ggtgctggte
ggtgctggte
ggtccgggty
ggtcegggtg
ggtcecgggtg
ggtggageag
ggtggageag
ggtggecegt
gtcagttacg
tcatctgett
attcctagaa
ttaatataaa
gttaataaat
tcggattttt
catttattta
attacaatag
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FIG. 14

pSL- Nhén #4+GFP

Vitricap bazo™
nhom b sung  (2270..2332)
3633..4493
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UEE
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EGFP

Tonhén (A4S8) X42
Mién d3u tan cung C (CTD)
Gen Fib-H trong CTD
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Gie

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981

tcgacgtece
gctttaagat
tttatttgtg
caagttaaca
gttttttaaa
cggcegetac
gtagtcctcg
ctgcacggge
cttcagctte
ctcggtggag
gttccgeega
gtcacggtca
gggaaggaca
ccgtactgga
accttcagct
tctcgaacte
tgatgacgtt

ccgtegacte
tagctttege
cgaagcgecet
aattgaatta
tcececegggceg
accgggaagt
acggacccet
catcttgtga
attataatca
gcagtaggaa
gcataaattc
gtcgcaaaaa
gtttagaage
atgaagtgce
actgtactta
aaaaagttat
ataagtataa

3937 a

atggccattc
acattgatga
aaatttgtga
acaacaattg
gcaagtaaaa
aggaacaggt
ttgtgggagg
ttcttggeca
agggeettgt
gccteccage
tgaacttcac
ccacgeegee
gcttcttgta
actgggggga
tcacggtgtt
gtggececgtte
cttggaggag

tagcggtace
ttagcgacgt
ctatttatac
gctctaattg
agctcgaatt
actgaaaaac
tactctegte
tgaggatgct
aactaaaggc
gacgaatagg
ttttattata
atttatgaga
tcctactttg
tggtacatca
ctgecectet
ttgtcgagag
tttgtttcta

6586..7751
7754..7823
7832..9577
8152..9575
9585..10298

10311..1761S
17622..18101
17622..17801

4193 ¢

gaattcggec g

gtttggacaa
tgctattgcet
cattcatttt
¢ctctacaaa
ggtggcggee
tgatgtccag
tgtagatgga
ggatctcgece
ccatggtctt
cttgtagatg
gtcctcgaag
gtcggggatyg
caggatgtec
gtggcecteg
acggtgcect
cgcaccatgg
ccgattgttt
gttcactttg
tceggeggte
aattagtett
aaaccattgt
agtcgetceca
tcatataaac
tctatcaacg
ggagtggaca
tggcctatgyg
tacagccata
aacctttaca
aagagatatt
gatgacagta
aaaataaggc
cataatattg
ttatgtataa

accacaacta
ttatttgtaa
atgtttcagg
tgtggtatgg
ctcggtgege
cttggagtce
cttgaactcc
cttcagcacg
cttetgeatt
aagcagcegt
ttcatcacgc
teggeggggt
caggcgaagg
taggggcggc
ccatgcgceac
tggcgaccgg

5773 g 4199 t

gcctaggeg cgecgtacge
gaatgcagtg
ccattataag
ttcaggggga
ctgattatga
tecgtactget
acgtagtagt
accaggtagt
ccgtcegeggy
acggggcegt
cctgcaggga
gcteccactt
gcttecacgta
gcagggggcee
cctegecect
cttgaagcgce
tggatccegyg
agettgttca
cttgtttgaa
gagggttcga
ctaattgaat
gggaaccgtg
ggeecagtggg
cgaagccagce
aaagtaccgg
cgctagacca
cattattgta
atgtcagtag
tgagectgac
tgcgegataa
ctgaagagcc
gaaaggcaaa
atatgtgcca
gttaagctaa
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gctgegettg
ttgaattgtc
aatcgataag
tagtctctaa
cgatcaaaca
aacatcgatg
taagatggta
taaaccgcaa
aatgtgttct
cggaatgata
caagggagaa
gtcatcgttt
tatctctaat
agtaatgaaa
tgcatcgtgce
aagttgtttc
ttacttattt

gtatcgataa
aaaaaaatgc
ctgcaataaa
ggtgtgggag
tctagagtcg
ccacgatggt
agccgggeag
ggcecgeegte
ggtacaggcg
cggaggggaa
ggagtcctgg
gaagccctceg
caccttggag
gcecettggte
cgccectega
atgaactcct
gcecgeggta
tttatttget
gctccgtaga
cttggatcct
ttgaattaga
aacgcgagat
ttttgttttg
tacttattat
atggttatgt
gtgatgacct
aacattgcct
aaggttcaaa
atgcgtaagce
attttgccaa
aaacgtactt
aaaaaatgca
tgactgacta
tataatacaa



2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
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4261
4321
4381
4441
4501
4561
4621
4661
4741
4801
4861
4921
4981
5041
5101
5161
5221

catgactgtt
ttttgttact
taaataaatt
tatctattca
tttacgcatg
tagtttctaa
tctgtgagat
gacacatttt
tgttcaaatt
ttttttaacce
catgttttct
gttgcaaaac
cacagattta
caacgtgtac
taaatcaact
gaccaacaag
tcacaatttt
gtgactggga
ccagctggeg
tgaatggcga
accgcatatg
gacacccgee
acagacaagc
cgaaacgcge
taataatggt
tttgtttatt
aaatgcttca
ttattcecctt
aagtaaaaga
acagcggtaa
ttaaagttct
gtcgeegeat
atcttacgga
acactgcgge
tgcacaacat
ccataccaaa
aactattaac
aggcggataa
ctgataaatc
atggtaagcc
aacgaaatag
accaagttta
tctaggtgaa
tccactgage
tgcgegtaat
cggatcaaga
caaatactgt
cgcctacata
cgtgtcttac
gaacgggggy
acctacagcg
atccggtaag
cctgatatct
gatgctcgte

tttaaagtac
ttatagaaga
gtttgttgaa
aattaataaa
attatcttta
tctttttate
tgtcgtatte
cgtcgatttg
gatccatatt
ctcttatact
trtttggata
gtggcatttt
aagaagaacc
acagacgcgt
tgtgttatag
tttacggaca
gttatatttt
aaaccctgge
taatagcgaa
atggecgeetg
gtgcactctce
aacacccget
tgtgaccgtc
gagacgaaag
ttcttagacg
tttctaaata
ataatattga
ttttgeggea
tgctgaagat
gatccttgag
gctatgtgge
acactattct
tggcatgaca
caacttactt
gggggatcat
cgacgagegt
tggcgaacta
agttgcagga
tggagccggt
ctececgtate
acagatcgcet
ctcatatata
gatcctttet
gtcagacece
ctgctgettyg
gctaccaact
tcttctagtg
cctcgetetg
cgggttggac
ttcgtgcaca
tgagctatga
cggcagggte
ttatagtcct
acggggggcg
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aaaataagtt
aattttgagt
tttattatta
taaacctcga
acgtacgtca
attcagectg
tagecttttt
cgttttgatc
aacgatatca
ttgcactctg
aaactcctac
ttaccaatga
aaaaattaaa
cggcaaaaaa
tcacggattt
ctattaatta
taaaacaaag
gttacccaac
gaggccegea
atgeggtatt
agtacaatct
gacgcegecct
tcegggaget
ggcctegtga
tcaggtggeca
cattcaaata
aaaaggaaga
ttttgeette
cagttgggtyg
agttttegee
gcggtattat
cagaatgact
gtaagagaat
ctgacaacga
gtaactcgee
gacaccacga
cttactctag
ccacttctge
gagcgtgggt
gtagttatct
gagataggtg
ctttagattg
gataatctca
gtagaaaaga
caaacaaaaa
cttttteega
tagccgtagt
ctaatcctgt
tcaagacgat
cagcccagcet
gaaagcgecea
ggaacaggag
gtecgggttte
gagcctatgg

tatttttgta
ttttgtettt
gtatgtaagt
tatacagacc
caatatgatt
ctgtcgtgaa
agtttttcge
aaagacttga
acccgatgceg
cgttaatacg
tgagtttgac
agaatttaaa
ttatttcaac
cacgcagcce
gecgtecaac
tttgattttg
ctttggcact
ttaatcgect
ccgatcgecee
ttctecttac
gctctgatge
gacgggcttyg
gcatgtgtca
tacgcctatt
cttttegggg
tgtatecget
gtatgagtat
ctgtttttge
cacgagtggg
ccgaagaacg
cccgtattga
tggttgagta
tatgcagtge
tcggaggace
ttgatcgttg
tgectgtage
cttcceggea
geteggecct
ctcgcggtat
acacgacggg
cctcactgat
atttaaaact
tgaccaaaat
tcaaaggatc
aaccaccgcet
aggtaactgg
taggccacca
taccagtggc
agttaccgga
tggagcgaac
cgcttecega
agcgcacgag
gccacctectg
aaaaacgcca

-66-

aaagagagaa
ttttaataaa
gtaaatataa
gataaaacac
atctttctag
taccgtatat
tcatcgactt
gcagagacac
tatatggtge
cgttcegtgta
ctcatattag
gttattttaa
agtttaatcg
gacgtgttgg
gtgttcctca
ccccacttca
ggccgtegtt
tgcagcacat
ttcccaacag
gcatctgtge
cgcatagtta
tctgeteeeg
gaggttttca
tttataggtt
aaatgtgcge
catgagacaa
tcaacattte
tcacccagaa
ttacatcgaa
ttttecaatg
cgcegggeaa
ctcaccagtc
tgccataacce
gaaggagcta
ggaaccggag
aatggcaaca
acaattaata
tccggetgge
cattgcagca
gagtcaggca
taagcattgg
tcatttttaa
cccttaacgt
ttcttgagat
accageggtg
cttcagcaga
cttcaagaac
tgctgeccagt
taaggcgcag
gacctacacc
agggagaaag
ggagctteca
acttgagegt
gcaacgcggce

tgtttaaaagq
taaataaaca
taaaacttaa
atgcgtcaat
ggttaaataa
ctcaacgctg
gatattgtcce
gttaatcaac
gtaaaatata
cagacgtaat
accctcacaa
aaaatttcat
accagttaat
ctaaaattat
aaaagttgaa
ttttgtggga
ttacaacgte
ccececttteg
ttgcgcagece
ggtatttcac
agccagecce
gcatccgett
ccgtcatcac
aatgtcatga
ggaaccccta
taaccctgat
cgtgtegece
acgctggtga
ctggatctca
atgagcactt
gagcaactcg
acagaaaagc
atgagtgata
accgcttttt
ctgaatgaag
acgttgcgca
gactggatgg
tggtttattg
ctggggccag
actatggatg
taactgtcag
tttaaaagga
gagttttegt
cetttttttce
gtttgtttge
gcgcagatac
tctgtagcac
ggcgataagt
cggtceggget
gaactgagat
gcggacaggt
gggggaaacg
cgatttttgt
ctttttacgg



5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8161
8221
8281
8341
8401
8461

ttcctggect
gtggataacc
gagcgcageg
ccecgegegtt
ggcagtgage
cactttatge
ggaaacagct
acgetegege
aatgtggttt
gcaaatcttt
atattgectct
cgeecgettgg
ctataacgac
taactcatac
atatatttee
cgatgagcat
tgacagtgaa
gtttatagat
acaaaatgtt
accttgccac
acgaggcgta
cgcgecaage
tcatcccaat
ggacctegtt
tcacggaggt
ttttggtata
tgtgacagaa
taagtaaaat
gaaccaccaa
ctgetattta
atctagcecta
gagaagaaaa
cataggttta
caaactacag
gacgecgtect
cccaaacacg
ccggtcateg
cctcagacac
cggtggtaga
tttgagccee
tcagctaggt
ttctgcaccg
acgtaacaat
tattacaaaa
sagatcaatt
cgttgtattg
aatgtgtaga
aaaaaggttc
aaaacctttg
agaaggtgge
atatcgtaaa
ttatttattt
aggcaagatg
atcagcattg

tttgectggee
gtattaccge
agtcagtgag
ggccgattca
gcaacgcaat
ttceggeteg
atgacatgat
gacttggttt
ttgtcaaacg
tttaacccta
ctctttctaa
agctecegtyg
cgcgtgagte
gataattata
ttgttataga
atcctctetg
atatcagatc
gaggtacatg
attgaacaac

-agaggactat

gccgagtete
ttaaggtgca
ttggagtcac
cgtgctgcga
cattttgaat
tgaatggtta
tttatgacct
agcctacggt
gaacgtagca
ctggtaatag
tttetgecac
caagagcact
ttgtctectca
ggttgctctt
gceegeceat
tcatttcgga
ttectegtegg
agcccactga
ttctgegaayg
gtgagctcac
aggaaacaaa
cggaaagatg
gttttagggt
aaattgaacg
aaatcataat
ttatgttaaa
tgtttattct
aactttttca
tgatcttgtg
cagacgatat
ttgtgccatt
aaaaaatgaa
aatctatgta
caatatgcaa
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ttttgctcac
ctttgagtga
cgaggaagcg
ttaatgcage
taatgtgagt
tatgttgtgt
tacgaattcg
gccattettt
aagattctat
gaaagatagt
atagcgcgaa
aggcgtgett
aaaatgacgc
ttgttatttce
tatcgtgact
ctettetgea
acgtaagtga
aagtgcagcce
caggttette
tagaggtaag
tgcactgaac
cggceccacgt
tcaagacatce
tagacgactg
aaactttagt
cataatgaat
gactaggtag
cacatctctt
gaatccteag
ggcacattgt
gaatcaatcg
aaaggtttga
ttagtccaga
tattgtatcg
tccegatect
tcctcacgat
accegteget
gtttctcgece
cacggctett
ttactagtta
aaaaaaagtc
ttttgtacgg
tcggeggecg
atattataaa
taatcacatt
taaaaagatt
atcgaaagta
aatcagcatc
ctgegetctg
cacgggccac
tgatttgtca
ccttagatta
aatacetggg
tgcatattca

atgttctttc
gctgataceg
gaagagcgec
tggcacgaca
tagctcacte
ggaattgtga
agctcggtac
agcgegegte
gacgtgtttea
ctgcgtaaaa
tcegtegetg
gtcaatgcgg
atgattatct
atgttctact
aatatataat
aagcgatgac
agatgacgtc
aacgtcaagce
atagattctg
aataaacatt
attgtcagat
ggccactagt
cttgattaag
gcegegeaga
gtcataagaa
aaacttgttt
gtacaaacag
tcegtgggtg
agtgtcatac
aatctcactt
tgagtgatgg
tattgacaaa
acagcagtta
aaaatatggg
acggacagaa
ccactaacgg
tgcgacgaag
ggatcttcte
gctaggatte
aggttacgcet
ctgeccttaa
aaagtttgaa
cgggagaaag
attctttaaa
gttcatgatc
aatttctatg
aatacgtcaa
agttcggttc
caggtgagtt
ctgataataa
cgcecggagy
tgtaacttgt
cagacttgea
acaatatgta

-67-

ctgegttate
ctecgeegeag
caatacgcaa
ggtttcccga
attaggcacc
gcggataaca
ccggggatece
gcgtcacaca
aagtttaggt
ttgacgcatg
tgcatttagg
taagtgtcac
tttacgtgac
tacgtgataa
aaaatgggta
gagcttgttg
cagagcgata
ggtagtgaaa
ttagaagcca
gttggtcaac
ccgagatcgg
acttctcgag
gcagctgecg
ttgaaggcect
tctatgtttt
caattatttt
cctttttgat
tcgttaaagg
cagcatacag
aaccatactg
acatagagaa
aatctacttc
cagacgtaag
acctgaataa
tggcaagcag
tgctttaggt
ggctcgacga
agcgggtege
gtgttagcaa
gaaatagcct
caccgttgceg
taagtgctta
catgaagtaa
atattaaaag
acaatttaat
taattgtatc
aactcgaaaa
caactctcaa
aattatttta
gtggtcgeeca
ggctacggaa
gatttatttg
atatcctatt
aaacaattcg

ccctgattet
ccgaacgacce
accgectete
ctggaaageq
ccaggcttta
atttcacaca
tetagagteg
gcttggccac
cgagtaaagce
cattcttgaa
acatctcagt
tgattttgaa
ttttaagatt
cttattatat
gttctttaga
gtgaggattc
cagaagaagc
tattagacga
aagaatcttg
ttcaaagtce
ccggectagqg
gctcaaagcce
atattgacat
gtattcaaaa
gttaagttca
acattaaaca
attagaaaac
gcgacttaga
ccatcgctaa
tcgggecace
actattagtt
gecgtcacte
cttttacgca
gggcgatttt
tecgacgtcege
acctcaagcea
gcaaattaac
gtttccgate
cgtcgtcagg
ctcaaggcte
atggcttgte
attgcaagta
gttctttaaa
taagaacaat
ttacttcata
tgtacaatac
ttttcagtat
gatgagagtc
ctattatttce
aaacgcacag
taaactacat
cgtcaaaagt
tcaccggtaa
taaagcatca



8521
8581
8641
8701
8761
8821
888l
8941
9001
9061
9121
9181
9241
9301
9361
9421
9481
9541
9601
9661
9721
9781
9841
9901
9961
10021
10081
10141
10201
10261
10321
10381
10441
10501
10561
10621
10681
10741
10801
10861
10921
10981
11041
11101
11161
11221
11281
11341
11401
11461
11521
11581
11641
11701

‘ttagaaaata
atctattaac
ggtagcattc
agtttetcge
gcactgctct
ctacccatcg
gaaacaagct
caattatgta
ccccagetag
ttccagatca
ttatcgtatt
atgcaaacat
gtaatacaac
caactaaaaa
tgatcaagac
atgtgctcat
cgggagcata
gatatacgag
agctgttcac
agttcagcegt
tcatctgcac
acggcgtgcea
ccgccatgece
acaagacccg
agggecatcga
acagccacaa
agatccgeca
cceccatcgg
ccctgagcaa
ccgecgggat
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggcteege
ctggacctgg
ctggacctgg
ccgetgeage
ctggtggtgce
ctggtggtgce
cagcggegge
gtgctggacc
gtgctggace
cggetgetge
gaccaggagg
gaccaggagyg
ctgcageagg
gaggtgctgg
gaggtgcetgg
caggtceggg
ctggtceggy
ctggtceggy
cgggtggage

gacgaaagaa
aattgctatt
tgttacattt
cagatcttct
tgttaggget
gagcgtaget
caagtaataa
ctttcccaca
aacattcaat
gcgctaactt
gatttaagaa
caatgatttt
agatgaaata
aatgcaacgq
gttcgttata
gaagacactt
ttectcagage

cggggtagtyg
gtccggcgag
caccggcaag
gtgctteage

cgccgagatg
cttcaaggag
cgtctatatc
caacatcgag
cgacggecce
agaccccaac
cactctcgge
tgctggacct
tgctggacct
ctcegetgea
acctggtggt
acctggtggat
tgcagcggcey
tggtgctgga
tggtgctgga
ggeggetget
tggaccagga
tggaccagga
tgctgeagea
aggaggtget
aggaggtget
agcaggtcceg
tgctggtceg
tgetggteeg
tecgggtgga
tcegggtgga
tcegggtgge
tggagcagga
tggagcagga
tggcecgtet
aggaccagga

ctgecegtge
cgctacceey
cgaaggctac gtccaggagc
aagttcgagg
gacggcaaca
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attgcataaa
gecctetttet
taatacattg
cagtgggtceg
agtgttagca
ggaataggct
caacataatg
aatgtttaca
tattactatt
cgattgaatg
aaaattgtta
gatgaggact
attagagatg
aaaaataaaa
accacggatt
tccgatggta
gggccatacg
cgatttcage actagtgetg
cccatectgg

atggecgaca
gacggcagcg
gtgctgctge
gagaagcgeg
atggacgagce
ggtggtgetg
ggtggtgetg
gcggeggetg
gctggaccag
gctggaccag
gctgetgeag
ccaggaggtg
ccaggaggtg
gcagcaggte
ggtgetggte
ggtgetggte
ggtcegggtyg
ggtccgggty
ggtcecgggtg
ggtggagcag
ggtggageag
ggtggecegt
gcaggaccag
gcaggaccag
cegtetggte
ccaggaggtyg
ccaggaggty
ggtccagget
ggtgetggac

attataaccg
cgcaaattat
gtatgtgatt
cgttaccgat
aattctttcea
accagctaat
tgaccataaa
taattagaat
accactacta
tgcgaaattt
acattttgtt
attttgggag
catctgggge
accatggaat
ccgacggtaa
ctgttgctca
tatcaaacag
cagtcgttct
tcgagctgga
ggcgagggcg atgccaccta
cctggeccac
accacatgaa
gcaccatctt
gcgacacccet
tcectggggea

agcagaagaa
tgcagetcege
ccgacaacca
atcacatggt
tgtacaagct
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg
ctggtecggag
ctggtccggg
cgggtggage
cgggtggagc
cgggtggcec
gagcaggacc
gagcaggacc
gececgtetgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctcege
ctggacctgg
ctggacctgg
ccgetgcage
ctggtggtgc
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cattattaat ttattatgat
aatcattttc ataacctcga
ataacacgag ctgcccactg
cacgtgatag attctatgaa
ggttgagtct gagagctcac
aggtagggaa aacaaagctc
atctcgtggt gtatgagata
gttgttcaac ttgcctaacg
aggcagtatg tcctaactcg
atagctcaat attttagcac
tcagtatgtc gcttatacaa
tgatgtcact gtccaaagta
agttatcgaa gaacaaatta
acttggaaaa aatgaaaaaa
cgagtccatt gtagaggaag
aagttatgtt gctgctgatg
tggatacagc actcatcaag
agacgtgagc aagggcgagy
cggcgacgta aacggccaca
cggcaagctg accctgaagt
cctegtgace accctgacct
gcagcacgac ttcttcaagt
cttcaaggac gacggcaact
ggtgaaccgc atcgagctga
caagctggag tacaactaca

cggcatcaag gtgaacttca
cgaccactac cagcagaaca
ctacctgagc acccagtccg
cctgctggag ttcgtgaccg
ggatceccceg ggtggageag
tgctggtecg ggtggagcag
tgctggtccg ggtggeccgt
tccgggtgga gcaggaccag
tccgggtgga geaggaccag
tccgggtgge ccgtetggte
tggagcagga ccaggaggtg
tggagcagga ccaggaggtg
tggcecegtct ggtccagget
aggaccagga ggtgctggac
aggaccagga ggtgctggac
gtetggtcca ggctcegotg
aggaggtgct ggacctggtg
aggaggtgct ggacctggtg
tccaggctee getgcagegyg
tgctggacct ggtggtgetg
tgctggacct ggtggtgetg
ctccgetgea geggeggctg
acctggtggt gctggaccag
acctggtggt gctggaccag
tgcagcggeg” getgetgcag
tggtgctgga ccaggaggtg
tggtgctgga ccaggaggtg
ggcggetget geagcaggte
tggaccagga ggtgctggte



11761
11821
11881
11941
12001
12061
12121
12181
12241
12301
12361
12421
12481
12541
12601
12661
12721
12781
12841
12801
12961
13021
13081
13141
13201
13261
13321
13381
13441
13501
13561
13621
13681
13741
13801
13861
13921
13981
14041
14101
14161
14221
14281
14341
14401
14461
14521
14581
14641
14701
14761
14821
14881

14941

cgggtggage
cgggtggcce
gagcaggacc
gagcaggacc
geceegtetgg
gaccaggagg
gaccaggagy
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccge
ctggacctgg
ctggacctgg
ccgctgeage
ctggtggtge
ctggtggtgce
cagcggegge
gtgctggace
gtgctggacc
cggctgetge
gaccaggagg
gaccaggagyg
ctgcagcagg
gaggtgctgg
gaggtgetgg
caggtceggg
ctggtccggg

ctggteceggg

cgyggtggage

cgggtggage

cgggtggeee

gagcaggacc

gagcaggace
gcecgtetgg

gaccaggagg
gaccaggagg

ctggtccagg

gaggtgctgg

gaggtgctgg

caggctecge

ctggacctgg
ctggacctgg

ccgetgeage

ctggtggtge
ctggtggtge
cageggegyge
gtgctggacc
gtgctggacce
cggctgetge
gaccaggagyg
gaccaggagg
ctgcagcagg
gaggtgcetgg
gaggtgetgg

aggaccagga
gtctggtceca
aggaggtgct
aggaggtgcet
tccaggetee
tgctggacct
tgctggacct
ctcegetgea
acctggtggt
acctggtggt
tgcagcggcey
tggtgctgga
tggtgctgga
ggeggetget
tggaccagga
tggaccagga
tgctgcagca
aggaggtgct
aggaggtgct
agcaggteccg
tgctggteeg
tgctggtecg
tcegggtgga
tccgggtgga
teegggtgge
tggagcagga
tggagcagga
tggccegtet
aggaccagga
aggaccagga
gtctggteca
aggaggtgct
aggaggtgct
tcecaggetece
tgctggacct
tgctggacet
ctcegetgea
acctggtggt
acctggtggt
tgcageggeg
tggtgetgga
tggtgctgga
ggcggetget
tggaccagga
tggaccagga
tgctgecagea
aggaggtgct
aggaggtget
agcaggtccg
tgctggtecg
tgctggteeyg
tcegggtgaa
tecegggtgga
tcegggtggc
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ggtgctggac
ggctcegetg
ggacctggtg
ggacctggtg
gctgcagegg
ggtggtgcetg
ggtggtgctyg
gcggeggetg
gctggaccag
gctggaccag
gctgctgcag
ccaggaggtg
ccaggaggtg
gcagcaggtce
ggtgctggtce
ggtgctggte
ggtcegggtg
ggtccgggtg
ggtccgggtyg
ggtggageag
ggtggagcag
ggtggeeegt
gcaggaccag
gcaggaccag
cegtetggte
ccaggaggtyg
ccaggaggtg
ggtccagget
ggtgctggac
ggtgctggac
ggctecegetg
ggacctggtg
ggacctggty
getgcagegyg
ggtggtgctg
ggtggtgety
gcggeggetg
gctggaccag
gctggaccag
gectgetgeag
ccaggaggtyg
ccaggaggtg
gcagcaggte
ggtgctggte
ggtgetggte
ggtcegggty
ggtecgggty
ggtecgagty
ggtggagcag
ggtggageag
ggtggeecgt
gcaggaccag
gcaggaccag
cegtetggte
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ctggtggtge
cagcggegge
gtgctggacc
gtgctggacc
cggetgcetge
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg
ctggtccggg
ctggtccggg
cgggtggagce
cgggtggagce
cgggtggecee
gagcaggacc
gagcaggacc
gcecgtetgg
gaccaggagg
gaccaggagyg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctecge
ctggacctgg
ctggacctgg
ccgectgecage
ctggtggtge
ctggtggtgce
cagcggeggce
gtgctggace
gtgctggacce
cggetgetge
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgetgg
gaggtgctgg
caggtccegygg
ctggtccggg
ctggtcecggg
cgggtggage
cgggtggage
cgggtggecc
gagcaggacc
gagcaggacce
gcececgtctgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctecge

tggaccagga
tgctgcagea
aggaggtgct
aggaggtgcet
agcaggtccg
tgctggtecg
tgctggtceg
tccgggtgga
tccgggtgga
tccgggtgge
tggagcagga
tggagcagga
tggcccgtct
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgct
tccaggctec
tgctggacct
tgetggaccet
ctccgetgea
acctggtggt
acctggtggt
tgcagcggeg
tggtgctgga
tggtgctgga
ggcggetget
tggaccagga
tggaccagga
tgctgcagea
aggaggtgct
aggaggtgct
agcaggtccg
tgctggteeyg
tgctggtccg
tccgggtgga
tccgggtgga
tcegggtgge
tggagcagga
tggagcagga
tggccegtet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgcet
tccaggctee
tgctggacct
tgctggacct
ctcegetgea
acctggtggt
acctggtggt
tgcagecgacyg

ggtgetggte
ggtcecgggty
ggtcecgggtg
ggtcegggty
ggtggagceag
ggtggagcag
ggtggcccgt
gcaggaccag
gcaggaccag
ccgtetggte
ccaggaggtg
ccaggaggtg
ggtccagget
ggtgctggac
ggtgctggac
ggctccgetg
ggacctggtg
ggacctggtg
gctgcagegy
ggtggtgctg
ggtggtgctg
gcggeggctg
gctggaccag
gectggaccag
gctgctgcag
ccaggaggtg
ccaggaggtg
gcagcaggtc
ggtgctggte
ggtgctggte
ggtccgggty
ggtccgggty
ggtcegggty
ggtggagcag
ggtggagceag
ggtggecegt
gcaggaccag
gcaggaccag
ccgretggte
ccaggaggty
ccaggaggtg
ggtccaggcet
ggtgctggac
ggtgctggac
ggctecgetg
ggacctggtg
ggacctggtg
gctgcagegg
ggtggtgcetg
ggtggtgctg
gcggeggetyg
gctggaccag
gctggaccag
getgetgeag



15001
15061
15121
15181
15241
15301
15361
15421
15481
15541

15601

15661
15721
15781
15841
15901
15961
16021
16081
16141
16201
16261
16321
16381
16441
16501
16561
16621
16681
16741
16801
16861
16921
16981
17041
17101
17161
17221
17281
17341
17401
17461
17521
17581
17641
17701
17761
17821
17881
17941
18001
18061
/!

caggtceggg
ctggtceggg
ctggtccggg
cgggtggage
cgggtggage
cgggtggece
gagcaggace
gagcaggacc
gceccgtetgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctcecge
ctggacctgg
ctggacctgg
ccgetgeage
ctggtggtge
ctggtggtge
cageggegge
gtgctggace
gtgctggace
cggctgetge
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg
ctggtccggy
ctggtceggy
cgggtggage
cgggtggage
cgggtggeec
gagcaggace
gagcaggacc
gcecgtetag
gaccaggagy
gaccaggagyg
ctggtccagg
gaggtgetgg
gaggtgctgg
caggctcecge
gcaggggata
gcagttacga
tagttgttaa
cttgtttett
atttaagtta
cattttattt
aacaataatc
ataaaaacaa

tggagcagga
tggagcagga
tggcccgtct
aggaccagga
aggaccagga
gtctggteca
aggaggtgct
aggaggtget
tccaggetce
tgctggacct
tgctggacct
ctccgetgea
acctggtggt
acctggtggt
tgcageggeg
tggtgctgga
tggtgctgga
ggcggctget
tggaccagga
tggaccagga
tgctgcagea
aggaggtgct
aggaggtget
agcaggtccg
tgctggteeg
tgctggteeg
tcecgggtgga
tccgggtgga
tcegggtgge
tggagcagga
tggagcagga
tggceegtct
aggaccagga
aggaccagga
gtctggtcea
aggaggtgct
aggaggtget
tccaggcetece
tgctggacct
tgctggacct
ctcegetgea
acctggtagt
acctggtggt
tgcageggeg
cggacaaggt
ctattctegt
attcagagca
acttcgtect
ttgtttttaa
gaatgtacta
catgaattca
caagtatgcc
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ccaggaggtg
ccaggaggtg
ggtccagget
ggtgctggac
ggtgctggac
ggetecgetyg
ggacctggtg
ggacctggtg
gctgcagegyg
ggtggtgctg
ggtggtgctg
gcggeggetg
gctggaccag
gctggaccag
gectgetgeag
ccaggaggtyg
ccaggaggty
gcagcaggtc
ggtgctggte
ggtgctggte
ggtcegggtyg
ggtcegggtyg
ggtcegggty
ggtggagcag
ggtggagcag
ggtggeeegt
gcaggaccag
gcaggaccag
ccgtetggte
ccaggaggtg
ccaggaggtg
ggtccagget
ggtgectggac
ggtgectggac
ggctecgety
ggacctggty
ggacctggtyg
gctgcagcgg
ggtggtgcty
ggtggtgcty
geggeggetg
gctggaccag
gectggaccag
gctgctgeag

gcaqgaagtg'

cgtaacgtcce
ctgecttatyg
ggatacatct
ttactetttt
atataatcaa
catgcacatt
ttctcaacta

-70-

ctggacctgg
ctggacctgg
ccgctgcage
ctggtggtge
ctggtggtge
cagcggegge
gtgctggacce
gtgctggacc
cggctgetge
gaccaggagqg
gaccaggagg
ctgcagecagg
gaggtgctgg
gaggtgctgg
caggtcecgag
ctggtccggg
ctggtcecggg
cgggtggage
cgggtggage
cgggtggcec
gagcaggacc
gagcaggacc
gceccgtetgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctecge
ctggacctgg
ctggacctgg
ccgetgecage
ctggtggtge
ctggtggtge
cagcggeggc
gtgctggacc
gtgctggacce
cggctgetge
gaccaggagg
gaccaggagyg
ctgcagcagg
gaggtgctgyg
gaggtgetgg
caggtccggg
cagecttecte
gcaaaaactg
tgaattgcta
atgttrttttt
ttagaaaaca
ttaatcaatg
taaaacaaaa
agaatactat

tggtgctgga
tggtgctgga
ggcggetget
tggaccagga
tggaccagga
tgctgcagea
aggaggtgct
aggaggtgct
agcaggtceg
tgctggteeg
tgctggtccg
tccgggtgga
teegggtgga
tecgggtgge
tggagcagga
tggagcagga
tggccecgtet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgct
tccaggcetec
tgctggacct
tgctggacct
ctccgetgea
acctggtggt
acctggtggt
tgcageggeg
tggtgctgga
tggtgctgga
ggeggetget
tggaccagga
tggaccagga
tgctgcagca
aggaggtgct
aggaggtgcet
agcaggtecg
tgctggtccg
tgctggtecg
tcegggtgga
tccgggtgga
teccgggtgge
aagcgtcagt
tgtgtcatct
tggaattcect
atttttaata
tttcgttaat
gatttcggat
aattcattta
ctaaattaca

ag

ccaggaggtg
ccaggaggtg
gcagcaggte
ggtgctggte
ggtgctggtce
ggtccgggtg
ggtcegggtyg
ggtccgggtg
ggtggagcag
ggtggagcag
ggtggceegt
gcaggaccag
gcaggaccag
ccgtetggte
ccaggaggtg
ccaggaggty
ggtccagget
ggtgctggac
ggtgctggac
ggctcecgetyg
ggacctggtg
ggacctggtg
gctgcagegg
ggtggtgety
ggtggtgctg
gcggeggetg
gctggaccag
gctggaccag
gctgctgeag
ccaggaggtg
ccaggaggtyg
gcagcaggtce
ggtgctggte
ggtgctggte
ggtccgggty
ggtccgggty
ggtcegggty
ggtggagcag
ggtggagcag
ggtggeeegt
gcaggaccag
gcaggaccag
ccgtetggte
tacggagctg
gcttecatcte
agaagacaac
taaaataacc
aaatgagagc
trtttgtatg
tttaagggat
ataggttcat
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- FIG. 15
PSL~Nhén #6
Diic diém Vi tri cap bazo *
dnanlépdé’u(;n:ﬂngz' nhom bf)sung (2270..2332)
Bla (Khang ampicilian ) 3633..4493
doan l3p ddu tn cung 5' uhom bd sung  (5836..5870)
Gen khéi ddu chinh 6586, .7751
UEE 7754..7823
Mién dau tan cung N (NTD) 7832..9577
Gen Fib-H trong NTD 8152..9575
Tonhén (A4S8) X14 9597..12029
Mién d4u tan cuing € (CTD) 12036..12515
Gen Fib-H trong CTD 12036..12215

* Khi bé thé dugc sif dung trong trudng hgp nay cé nghfa la trinh ty clia dau hiéu la dai AND déi so vai
trinh tu dugc mé ta & day. Noi mot cach khac, nd 1 bd thé ngugc cla trinh tuf dugc thé hién & day.

S8 dém co s&
gbc bazo

1 tcgacgtece atggecattc gaattcggec ggcctaggeg cgccgtacge gtatcgataa
61 gctttaagat acattgatga gtttggacaa accacaacta gaatgcagtg aaaaaaatgc
121 tttatttgtg aaatttgtga tgctattgct ttatttgtaa ccattataag ctgcaataaa
181 caagttaaca acaacaattg cattcatttt atgtttcagg ttcaggggga ggtgtgggag
241 gttttttaaa gcaagtamaa cctctacaaa tgtggtatgg ctgattatga tctagagtcg
301 cggcegetac aggaacaggt ggtggcggee cteggtgege tcgtactget ccacgatggt
361 gtagtcctcg ttgtgggagg tgatgtccag cttggagtcc acgtagtagt agecgggcag
421 ctgcacgggce ttcttggeca tgtagatgga cttgaactcc accaggtagt ggcecgeegte
481 cttcagcttc agggecttgt ggatctcgec cttcagcacg ccgtcgeggy ggtacaggcy
541 ctcggtggag gectcccage ccatggtett cttctgeatt acggggcegt cggaggggaa
601 gttccgccga tgaacttcac cttgtagatg aagcagecgt cctgcaggga ggagtcctgg
661 gtcacggtca ccacgccgee gtcctcgaag ttcatcacge gctcccactt gaagccctcg
721 gggaaggaca gcttcttgta gteggggatg teggeggggt gocttcacgta caccttggag
781 ccgtactgga actgggggga caggatgtcc caggcgaagg gcagggggec gcecettggte
841 accttcagct tcacggtgtt gtggccctcg taggggeggc cctcgecect cgeeectega
901 tctcgaactc gtggecgtte acggtgecct ccatgcgeac cttgaagcgc atgaactecct
961 tgatgacgtt cttggaggag cgcaccatgg tggcgaccgg tggatcccgg gcecgeggta
1021 ccgtcgactc tagcggtacc ccgattgttt agettgttca getgegettg tttatttgct
1081 tagctttcge ttagcgacgt gttcactttg cttgtttgaa ttgaattgtc gctccgtaga
1141 cgaagcgect ctatttatac tccggeggte gagggttcga aatcgataag cttggatcct
1201 aattgaatta gctctaattg aattagtctt ctaattgaat tagtctctaa ttgaattaga
1261 tcceccgggeg agetcgaatt aaaccattgt gggaaccgtg cgatcaaaca aacgcgagat
1321 accgggaagt actgaaaaac agtcgctcca ggccagtggg aacatcgatg ttttgttttg
1381 acggacccet tactctcgtc tcatataaac cgaagecage taagatggta tacttattat
1441 catcttgtga tgaggatgct tctatcaacg aaagtaccgg tasaccgcaa atggttatgt
1501 attataatca aactaaaggc ggagtggaca cgctagacca aatgtgttct gtgatgacct
1561 gcagtaggaa gacgaatagg tggcctatgg cattattgta cggaatgata aacattgcect
1621 gcataaattc ttttattata tacagccata atgtcagtag caagggagaa aaggttcaaa
1681 gtcgcaaaaa atttatgaga aacctttaca tgagcctgac gtcatcgttt atgcgtaagce
1741 gtttagaagc tcctactttg aagagatatt tgcgcgataa tatctctaat attttgccaa
1801 atgaagtgcc tggtacatca gatgacagta ctgaagagcc agtaatgaaa aaacgtactt

3150 a 2749 ¢ 3331 g 3286 t
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1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3501
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041

actgtactta
aaaaagttat
ataagtataa
catgactgtt
ttttgttact
taaataaatt
tatctattca
tttacgcatg
tagtttctaa
tctgtgagat
gacacatttt
tgttcaaatt
ttttttaacc
catgttttet
gttgcaaaac
cacagattta
caacgtgtac
taaatcaact
gaccaacaag
tcacaatttt
gtgactggga
ccagetggeg
tgaatggcga
accgcatatg
gacacccgee
acagacaagc
cgaaacgcge
taataatqgt
tttgtttatt
aaatgcttca
ttattcectt
aagtaaaaga
acagcggtaa
ttaaagttct
gtcgecgeat
atcttacgga
acactgcggce
tgcacaacat
ccataccaaa
aactattaac
aggcggataa
ctgataaatc
atggtaagcc
aacgaaatag
accaagttta
tctaggtgaa
tccactgage
tgcgcgtaat
cggatcaaga
caaatactgt
cgcetacata
cgtgtettac
gaacggg9g9d9
acctacagcg

ctgeccectet
ttgtcgagag
tttgtttcta
tttaaagtac
ttatagaaga
gtttgttgaa
aattaataaa
attatcttta
tttttttatt
tgtcgtatte
cgtcgatttg
gatccatatt
ctcttatact
tttttggata
gtggcatttt
aagaagaacc
acagacgegt
tgtgttatag
tttacggaca
gttatatttt
aaaccctggce
taatagcgaa
atggcgectg
gtgcactcte
aacacccget
tgtgaccgte
gagacgaaag
ttcttagacg
tttctaaata
ataatattga
ttttgcggea
tgctgaagat
gatccttgag
gctatgtgge
acactattct
tggcatgaca
caacttactt
gggggatcat
cgacgagegt
tggcgaacta
agttgcagga
tggageeggt
ctcecgtate
acagatcgct
ctcatatata
gatccttttt
gtcagacccec
ctgectgettg
gctaccaact
tcttectagtg
cctegetetg
cgggttggac
ttcgtgcaca
tgagctatga
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aaaataaggc
cataatattg
ttatgtataa
aaaataagtt
aattttgagt
tttattatta
taaacctcga
acgtacgtca
attcagectg
tagecttttt
cgttttgate
aacgatatca
ttgcactctg
aaactcctac
ttaccaatga
aaaaattaaa
cggcaaaaaa
tcacggattt
ctattaatta
taaaacaaag
gttacccaac
gaggcecgea
atgcggtatt
agtacaatct
gacgcgcect
tcecgggaget
ggcctegtga
tcaggtggca
cattcaaata
aaaaggaaga
ttttgeette
cagttgggtg
agttttcgec
gcggtattat
cagaatgact
gtaagagaat
ctgacaacga
gtaactcgee
gacaccacga
cttactctag
ccacttctge
gagegtgggt
gtagttatct
gagataggtg
ctttagattg
gataatctca
gtagaaaaga
caaacaaaaa
ctttttecga
tagcegtagt
ctaatcetgt
tcaagacgat
cagecccaget
gaaagcgeca
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gaaaggcaaa
atatgtgcca
gttaagctaa
tatttttgta
ttttgttttt
gtatgtaagt
tatacagacce
caatatgatt
ctgtcgtgaa
agtttttcge
aaagacttga
acccgatgeg
cgttaatacg
tgagtttgac
agaatttaaa
ttatttcaac
cacgcagccec
gcegtecaac
tttgattttg
ctttggcact
ttaatcgect
ccgategecc
ttcteccttac
gctctgatgce
gacgggcttyg
gcatgtgtca
tacgectatt
cttttcgggg
tgtatceget
gtatgagtat
ctgtttttgce
cacgagtggg
ccgaagaacg
cccgtattga
tggttgagta
tatgcagtgc
tcggaggacce
ttgategttyg
tgcetgtage
cttcecggea
gctcggeect
ctcgeggtat
acacgacggg
cctcactgat
atttaaaact
tgaccaaaat
tcaaaggatc
aaccaccgcet
aggtaactgg
taggccacca
taccagtggc
agttaccgga
tggagcgaac
cgettcccga

tgcatcgtge
aagttgttte
ttacttattt
aaagagagaa
ttttaataaa
gtaaatataa
gataaaacac
atctttctag
taccgtatat
tcatcgactt
gcagagacac
tatatggtge
cgttcgtgta
ctcatattag
gttattttaa
agtttaatcg
gacgtgttgg
gtgttecctca
cceccacttca
ggcegtegtt
tgcagcacat
ttcccaacag
gcatctgtge
cgcatagtta
tctgeteeceg
gaggttttca
tttataggtt
aaatgtgcge
catgagacaa
tcaacatttc
tcacccagaa
ttacatcgaa
ttttccaatg
cgccgggeaa
ctcaccagtce
tgccataacce
gaaggagcta
ggaaccggag
aatggcaaca
acaattaata
tceggetgge
cattgcagca
gagtcaggca
taagcattgg
tcatttttaa
ccettaacat
ttcttgagat
accagcgatg
cttcagcaga
cttcaagaac
tgctgccagt
taaggcgcag
gacctacacc
agggagaaag

aaaaaatgca
tgactgacta
tataatacaa
tgtttaaaag
taaataaaca
taaaacttaa
atgcgtcaat
ggttaaataa
ctcaacgctg
gatattgtce
gttaatcaac
gtaaaatata
cagacgtaat
accctcacaa
aaaatttcat
accagttaat
ctaaaattat
aaaagttgaa
ttttgtggga
ttacaacgtc
cceceecttteg
ttgcgcagec
ggtatttcac
agccagcceee
gcatccgett
ccgtcatcac
aatgtcatga
ggaaccecta
taaccctgat
cgtgtcgece
acgctggtga
ctggatctca
atgagcactt
gagcaactcg
acagaaaagc
atgagtgata
accgettttt
ctgaatgaag
acgttgcgea
gactggatgg
tggtttattg
ctggggccag
actatggatg
taactgtcag
tttaaaagga
gagttttegt
ccttttette
gtttgtttgc
gcgcagatac
tctgtagcac
ggcgataagt
cggtcggget
gaactgagat
gcggacaggt



5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8161
8221
8281

atccggtaag
cctgatatcet
gatgctegte
ttccetggect
gtggataacc
gagcgcageg
ccecgegegtt
ggcagtgage
cactttatgce
ggaaacagct
acgctcgege
aatgtggttt
gcaaatcttt
atattgctet
cgcegettgg
ctataacgac
taactcatac
atatattttc
cgatgagcat
tgacagtgaa
gtttatagat
acaaaatgtt
accttgccac
acgaggcgta
cgcgccaage
tcatcccaat
ggacctcgtt
tcacggaggt
ttttggtata
tgtgacagaa
taagtaaaat
gaaccaccaa
ctgctattta
atctagccta
gagaagaaaa
cataggttta
caaactacag
gacgegtect
cccaaacacg
ccggtcateg
cctcagacac
cggtggtaga
tttgagccce
tcagctaggt
ttctgecaccg
acgtaacaat
tattacaaaa
aagatcaatt
cgttgtattg
aatgtgtaga
aaaaaggttc
aaaacctttg
agaaggtggc
atatcgtaaa

cggcagggte
ttatagtcct
acggggggcyg
tttgctggee
gtattaccge
agtcagtgag
ggcecgattca
gcaacgcaat
ttceggeteg
atgacatgat
gacttggttt
ttgtcaaacg
tttaacccta
ctctttctaa
agctccegtg
cgcgtgagte
gataattata
ttgttataga
atcctctetg
atatcagatc
gaggtacatg
attgaacaac
agaggactat
gcegagtete

taaggtgca
ttggagtcac
cgtgctgcga
cattttgaat
tgaatggtta
tttatgacct
agcctacggt
gaacgtagca
ctggtaatag
tttctgccac
caagagcact
ttgtctetca
ggttgctectt
gccegeccat
tcatttcgga
ttctegtegg
agcccactga
tectgcgaag
gtgagctcac
aggaaacaaa
cggaaagatg
gttttagggt
aaattgaacg
aaatcataat
ttatgttaaa
tgtttattct
aactttttca
tgatcttgtg
cagacgatat
ttgtgccatt
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ggaacaggag
gtcgggttte
gagcctatgg
ttttgctcac
ctttgagtga
cgaggaagceg
ttaatgcagce
taatgtgagt
tatgttgtgt
tacgaattcg
gccattettt
aagattctat
gaaagatagt
atagcgcgaa
aggegtgett
aaaatgacgc
ttgttatttc
tatcgtgact
ctcttetgea
acgtaagtga
aagtgcagcc
caggttcttc
tagaggtaag
tgcactgaac
cggeecacgt
tcaagacatc
tagacgactg
aaactttagt
cataatgaat
gactaggtag
cacatctett
gaatcctcag
ggcacattgt
gaatcaatcg
aaaggtttga
ttagtccaga
tattgtatcg
tccegatcect
tcctcacgat
acccgteget
gtttetegee
cacggetett
ttactagtta
aaaaaaagtc
ttttgtacgg
teggcggecy
atattataaa
taatcacatt
taaaaagatt
atcgaaagta
aatcagcatc
ctgegetctg
cacgggcecac
tgatttgtca

agcgcacgag
gccacctetg
aaaaacgcca
atgttcttte
gctgataccg
gaagagcgcec
tggcacgaca
tagctcacte
ggaattgtga
agctcggtac
agcgegegte
gacgtgttta
ctgegtaaaa
tcegtegetg
gtcaatgcgg
atgattatct
atgttctact
aatatataat
aagcgatgac
agatgacgtc
aacgtcaage
atagattctg
aataaacatt
attgtcagat
ggccactagt
cttgattaag
gecgegeaga
gtcataagaa
aaacttgttt
gtacaaacag
teegtgggtg
agtgtcatac
aatctcactt

‘tgagtgatgg

tattgacaaa
acagcagtta
aaaatatggg
acggacagaa
ccactaacgg
tgcgacgaag
ggatcttcte
gctaggattc
aggttacgct
ctgcccttaa
aaagtttgaa
cgggagaaag
attctttaaa
gttcatgatc
aatttctatg
aatacgtcaa
agttcggtte
caggtgagtt
ctgataataa
cgceccggagy
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ggagcttcca
acttgagcgt
gcaacgcgge
ctgcgttate
ctcgcecgeag
caatacgcaa
ggtttccega
attaggcacc
gcggataaca
ccggggatcce
gcgtcacaca
aagtttaggt
ttgacgcatg
tgcatttagg
taagtgtcac
tttacgtgac
tacgtgataa
aaaatgggta
gagcttgttg
cagagcgata
ggtagtgaaa
ttagaagcca
gttggtcaac
ccgagatcgg
acttctcgag
gcagctgeceg
ttgaaggcect
tctatgtttt
caattatttt
cctttttgat
tcgttaaagg
cagcatacag
aaccatactg
acatagagaa
aatctacttc
cagacgtaag
acctgaataa
tggcaagcag
tgctttaggt
ggctcgacga
agcgggtege
gtgttagcaa
gaaatagcct
caccgttgcg
taagtgctta
catgaagtaa
atattaaaag
acaatttaat
taattgtatc
aactcgaaaa
caactctcaa
aattatttta
gtggtcgeca
ggctacggaa

gggggaaacg
cgatttttgt
ctttttacgg
ccctgattet
ccgaacgacce
accgectete
ctggaaagcg
ccaggcttta
atttcacaca
tctagagtcg
gcttggceac
cgagtaaagc
cattcttgaa
acatctcagt
tgattttgaa
ttttaagatt
cttattatat
gttctttaga
gtgaggattc
cagaagaagc
tattagacga
aagaatcttg
ttcaaagtcc
ceggectagg
gctcaaagce
atattgacat
gtattcaaaa
gttaagttca
acattaaaca
attagaaaac
gcgacttaga
ccatcgctaa
tegggecace
actattagtt
gcegtcacte
cttttacgca
gggcgattet
tcgacgtege
acctcaagca
gcaaattaac
gtttcecgatce
cgtcgtcagg
ctcaaggctce
atggettgte
attgcaagta
gttctttaaa
taagaacaat
ttacttcata
tgtacaatac
ttttcagtat
gatgagagtc
ctattattte
aaacgcacag
taaactacat



8341
8401
8461
8521
8581
8641
8701
8761
8821
8881
8941
9001
9061
9121
9181
9241
9301
9361
9421
9481
9541
9601
9661
9721
9781
9841
9901
9961
10021
10081
10141
10201
10261
10321
10381
10441
10501
10561
10621
10681
10741
10801
10861
10921
10981
11041
11101
11161
11221
11281
11341
11401
11461
11521

ttatttattt
aggcaagatg
atcagcattg
ttagaaaata
atctattaac
ggtagcattc
agtttctege
gcactgctet
ctacccatcg
gaaacaagct
caattatgta
ccccagetag
ttccagatca
ttatcgtatt
atgcaaacat
gtaatacaac
caactaaaaa
tgatcaagac
atgtgctcat
cgggagcata
gatatacgag
gagcaggacc
gagcaggacc
gcecegtetgg
gaccaggagyg
gaccaggagg
ctggtccagyg
gaggtgctgg

gaggtgctgg
caggctecge
ctggacctgg
ctggacctgg
ccgectgcage
ctggtggtge
ctggtggtge
cageggegge
gtgctggace
gtgctggacc
cggctgctge
gaccaggagg
gaccaggagy
ctgcagcagg
gaggtgetgg
gaggtgctgg
caggtccggg
ctggtceggg
ctggtceggg
cgggtggage
cgggtggage
cgggtggecee
gagcaggacc
gagcaggace
gcecgtetgg

aaaaaatgaa
aatctatgta
caatatgcaa
gacgaaagaa
aattgctatt
tgttacattt
cagatcttct
tgttagggct
gagcgtagcet
caagtaataa
ctttcccaca
aacattcaat
gcgetaactt
gatttaagaa
caatgatttt
agatgaaata
aatgcaacgyg
gttcgttata
gaagacactt
ttctcagagce
cgatttcagce
aggaggtgct
aggaggtgct
tccaggetcee
tgctggacct
tgctggacct
ctcecgetgea
acctggtggt

acctggtggt
tgcagcggeg
tggtgetgga
tggtgctaga
ggeggetget
tggaccagga
tggaccagga
tgctgcagca
aggaggtgcet
aggaggtget
agcaggtcceg
tgetggtecg
tgctggtceeg
teegggtgga
tcegggtgga
tcegggtgge
tggagcagga
tggagcagga
tggcecegtet
aggaccagga
aggaccagga
gtctggtcea
aggaggtget
aggaggtgct
tccaggctce
gaccaggagg tgctggacct
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ccttagatta
aatacctggg
tgcatattca
attgcataaa
geectttttee
taatacattg
cagtgggtcyg
agtgttagea
ggaataggcet
caacataatg
aatgtttaca
tattactatt
cgattgaatg
aaaattgtta
gatgaggact
attagagatg
aaaaataaaa
accacggatt
tcecgatggta
gggccatacg
actagtgctg
ggacctggtg
ggacctggtg
gctgcagegg

‘ggtggtgety

ggtggtgctg
geggeggetg
getggacceag

getggaccag
gctgctgcag
ccaggaggtg
ccaggaggtg
gcagcaggte
ggtgetggte
ggtgetggee
ggtcegggtq
ggteeggyaty
ggtcegggaty
ggtggagcag
ggtggagcag
ggtggceegt
gcaggaccag
gcaggaccag
ccgtctggte
ccaggaggty
ccaggaggtg
ggteccagget
ggtgctggac
ggtgctggac
ggcteegetg
ggacctggty
ggacctggtg
gctgeagegyg
ggtggtgctyg
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tgtaacttgt
cagacttgca
acaatatgta
attataaccg
cgcaaattat
gtatgtgatt
cgttaccgat
aattctttca
accagctaat
tgaccataaa
taattagaat
accactacta
tgcgaaattt
acattttgtt
attttgggag
catctgggge
accatggaat
ccgacggtaa
ctgttgctca
tatcaaacag
cagtcgttct
gtgctggacce
gtgetggacce
cggctgetge
gaccaggagyg
gaccaggagg
ctgcagcagg
gaggtgctgg

gaggtgctgg
caggtceggg
ctggtceggg
ctggtccggg
cgggtggage
cgggtggage
cgggtggcee
gagcaggacc
gagcaggacce
gcecegtetygg
gaccaggagg
gaccaggagyg
ctggtccagg
gaggtgctgg
gaggtgcetag
caggctcege
ctggacctgg
ctggacctgg
ccgetgeage
ctggtggtgc
ctggtggtge
cagcggegge
gtgctggace
gtgctggacc
cggctgetge
gaccaggagg

gatttatttg
atatcctatt
aaacaattcg
cattattaat
aatcattttc
ataacacgag
cacgtgatag
ggttgagtct
aggtagggaa
atctegtggt
gttgttcaac
aggcagtatg
atagctcaat
tcagtatgtc
tgatgtcact
agttatcgaa
acttggaaaa
cgagtccatt
aagttatgtt
tggatacagc
agacctggat
aggaggtgct
aggaggtgcet
agcaggtccg
tgctggtecg
tgctggtecyg
tcecgggtgga
tcegggtgga

cgtcaaaagt
tcaccggtaa
taaagcatca
ttattatgat
ataacctcga
ctgcccactg
attctatgaa
gagagctcac
aacaaagctc
gtatgagata
ttgcctaacg
tcctaactcg
attttagcac
gcttatacaa
gtccaaagta
gaacaaatta
aatgaaaaaa
gtagaggaag
gctgetgatg
actcatcaag
cceeecgggtyg
ggtccgggty
ggtcegggtg
ggtggagceag
ggtggagcag
ggtggeecgt
gcaggaccag
gcaggaccag

tccgggtgge ccgtetggte

tggagcagga
tggagcagga
tggecegtct

ccaggaggtg
ccaggaggtg
ggtccaggct

aggaccagga ggtgctggac

aggaccagga

ggtgctggac

gtctggtcca ggctccgetyg
aggaggtgct ggacctggtg
aggaggtgct ggacctggtg
tccaggetee getgcagegy
tgctggacct ggtggtgctg
tgctggacct ggtggtgetg
ctccgetgeca geggcggety

acctggtggt gctggaccag
acctggtggt gctggaccag
tgcageggeg gectgetgeag
tggtgctgga ccaggaggty
tggtgetgga ccaggaggtyg
ggcggetget geageaggte
tggaccagga ggtgctggte
tggaccagga ggtgctggte
tgctgcagcea ggtccgggty
aggaggtgct ggrccgggty
aggaggtgct ggtccgggty
agcaggtccg ggtggagcag
tgctggtceg ggtggageag



11581
11641
11701
11761
11821
11881
11941
12001
12061
12121
12181
12241
12301
12361
12421
12481
1/

gaccaggagg
ctggtccagg
gaggtgcetgg
gaggtgetgg
caggcteege
ctggacctgg
ctggacctgg
ccgetgeage
gatacggaca
acgactattc
ttaaattcag
tcttactteg
gttattgttt
atttgaatgt
aatccatgaa
acaacaagta

tgctggacct
ctcegetgea
acctggtggt
acctggtagt
tgcageggcg
tggtgctgga
tggtgctgga
ggcggetget
aggtgcagga
tegtegtaac
agcactgect
tcctggatac
ttaattactt
actaatataa
ttcacatgca
tgeccttetea
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ggtggtgctg gaccaggagg
gcggeggetg ctgcagcagg
gctggaccag gaggtgetgg
getggaccag gaggtgetgg
gctgetgecag caggtccggg
ccaggaggtg ctggtceggg
ccaggaggtg ctggtccggg
gcagcaggtc cgggaagcegt
agtgcagett cctctgtgte
gtccgcaaaa actgtggaat
tgtgtgaatt gctaattttt
atctatgttt tctttttegt
ttttttagaa aacagatttc
tcaattaatc aatgaattca
catttaaaac aasactaaat
actaagaata ctatag
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tgctggteeg
tcegggtgga
tccgggtgga
tcegggtgge
tggagcagga
tggagcagga
tggccegtct
cagttacgga
atctgcttca
tcctagaaga
aatataaaat
taataaatga
ggattttttg
tttatttaag
tacaataggt

ggtggceegt
gcaggaccag
gcaggaccag
ccgtetggte
ccaggaggtg
ccaggaggtg
ggtccaggcet
gctggcaggg
tctcgcagtt
caactagttg
aacccttgtt
gagcatttaa
tatgcatttt
ggataacaat
tcatataaaa



Pic difm

Bla (Khangampicilian )
doan I3p d4u tan ciing 3'
doan I3p d3u tan ciing 5'
Gen khéi dilu chinh

UEE

Mién dau tan cing N (NTD)
Gen Fib - H trong NTD
EGFP

Tonhén (A258) X14
Mién diu tén cing C(CTD)
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FIG. 16

pSL- Nhén #6+GFP

Vi tri c@p bazo *

3633..4493
nhém bd sung  (2270..2332)

nhém b sung  (5836..5870)
6586..7751

7754..7823

7832..9577

8152..9575

9585..10298

10311..12743
12750..13229
12750..12929

* !(hi bé thé dugc st dung trong trudng hgp nay c6 nghia Ia trinh ty cia d&u hiéu la dai AND d6i so véi
trinh ty ducc mé ta & day. Noi mot cach khac, né 1a b thé ngugc cla trinh ty dugc thé hién & day.

S6 dél

m cd s&

g6c bazo

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621

tcgacgteee
gctttaagat
tttatttgtg
caagttaaca
gttttttaaa
cggccgetac
gtagtcctcey
ctgcacgggce
cttcagctte
ctcggtggag
gttccgecga
gtcacggtca
gggaaggaca
ccgtactgga
accttcaget
tctcgaacte
tgatgacgtt
ccgtcgacte
tagctttege
cgaagcgect
aattgaatta
tcceegggcyg
accgggaagt
acggacccct
catcttgtga
attataatca
gcagtaggaa
gcataaattc

gecttottgta

3321 a

atggccattce
acattgatga
aaatttgtga
acaacaattg
gcaagtaaaa
aggaacaggt
ttgtgggagyg
ttcttggeca
agggecttgt
gcecteccage
tgaacttcac
ccacgecgee

actgggggga
tcacggtgtt
gtggcegtte
cttggaggag
tageggtace
ttagcgacgt
ctatttatac
gctctaattg
agctcgaatt
actgaaaaac
tactctcgte
tgaggatgct
aactaaaggc
gacgaatagg
ttttattata

gaattcggece
gtttggacaa
tgctattgct
cattcatttt
cctctacaaa
ggtggeggece
tgatgtccag
tgtagatgga
ggatctcgee
ccatggtett
cttgtagatg
gtcctegaag
gtcggggatg
caggatgtce
gtggcecteg
acggtgecct
cgcaccatgg

2989 ¢ 3533 g

ggcctaggeg
accacaacta
ttatttgtaa
atgtttcagg
tgtggtatgg
cteggtgege
cttggagtcc
cttgaactce
cttcagcacg
cttectgeatt
aagcagcecgt
ttcatcacgce
teggeggggt
caggcgaagg
taggggcyggc
ccatgcgeac
tggcgaccgg
ccgattgttt
gttcactttg
tcecggeggte
aattagtctt
aaaccattgt
agtcgctcea
tcatataaac
tctatcaacg
ggagtggaca
tggcctatgg
tacagccata
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agcttgttca
cttgtttgaa
gagggttcga
ctaattgaat
gggaaccgtg
ggccagtggy
cgaagccagce
aaagtaccgg
cgctagacca
cattattgta
atgtcagtag

3387 t

cgccgtacge
gaatgcagtg
ccattataag
ttcaggggga
ctgattatga
tcgtactget
acgtagtagt
accaggtagt
cecgtegeggg
acggggecgt
cctgcaggga
gctcccactt
gcttcacgta
gcagggggcece
cctegeeccet
cttgaagcgce
tggatcccgg
getgegettg
ttgaattgte
aatcgataag
tagtctctaa
cgatcaaaca
aacatcgatg
taagatggta
taaaccgcaa
aatgtgttct
cggaatgata
caagggagaa

gtatcgataa
aaaaaaatgc
ctgcaataaa
ggtgtgggag
tctagagtcg
ccacgatggt
agccgggcag
ggccgeegte
ggtacaggcg
cggaggggaa
ggagtcctgg
qaagccctcg
caccttggag
gceccttggte
cgcecectega
atgaactcct
gcccgeggta

tttatttget
gcteegtaga
cttggatcct
ttgaattaga
aacgcgagat
ttttgttteg
tacttattat
atggttatgt
gtgatgacct
aacattgcct
aaggttcaaa
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1681 gtcgcaaaaa atttatgaga aacctttaca tgagcctgac gtcatcgttt atgcgtaage
1741 gtttagaagc tcctactttg aagagatatt tgcgcgataa tatctctaat attttgcecaa
1801 atgaagtgcc tggtacatca gatgacagta ctgaagagcc agtaatgaaa aaacgtactt
1861 actgtactta ctgcccctct aaaataaggc gaaaggcaaa tgcatcgtgce aaaaaatgca
1921 aaaaagttat ttgtcgagag cataatattg atatgtgcca aagttgtttc tgactgacta
1981 ataagtataa tttgtttcta ttatgtataa gttaagctaa ttacttattt tataatacaa
2041 catgactgtt tttaaagtac aaaataagtt tatttttgta aaagagagaa tgtttaaaag
2101 ttttgttact ttatagaaga aattttgagt ttttgttttt ttttaataaa taaataaaca
2161 taaataaatt gtttgttgaa tttattatta gtatgtaagt gtaaatataa taaaacttaa
2221 tatctattca aattaataaa taaacctcga tatacagacc gataaaacac atgcgtcaat
2281 tttacgcatg attatcttta acgtacgtca caatatgatt atctttctag ggttaaataa
2341 tagtttctaa tttttttatt attcagcctg ctgtcgtgaa taccgtatat ctcaacgctg
2401 tctgtgagat tgtegtattc tagecttttt agtttttcge tcatcgactt gatattgtece
2461 gacacatttt cgtcgatttg cgttttgatc aaagacttga gcagagacac gttaatcaac
2521 tgttcaaatt gatccatatt aacgatatca acccgatgcg tatatggtge gtaaaatata
2581 ttttttaacc ctcttatact ttgcactctg cgttaatacg cgttcgtgta cagacgtaat
2641 catgttttct tttttggata aaactcctac tgagtttgac ctcatattag accctcacaa
2701 gttgcaaaac gtggcatttt ttaccaatga agaatttaaa gttattttaa aaaatttcat
2761 cacagattta aagaagaacc aaaaattaaa ttatttcaac agtttaatcg accagttaat
2821 caacgtgtac acagacgcgt cggcaaaaaa cacgcagcce gacgtgttgg ctaaaattat
2881 taaatcaact tgtgttatag tcacggattt gccgtccaac gtgttcctca aaaagttgaa
2941 gaccaacaag tttacggaca ctattaatta tttgattttg cceccacttca ttttgtggga
3001 tcacaatttt gttatatttt taaaacaaag ctttggcact ggccgtcgtt ttacaacgtc
3061 gtgactggga aaaccctgge gttacccaac ttaatcgect tgcagcacat cccccttteg
3121 ccagctggeg taatagcgaa gaggeccgca ccgatcgece ttcccaacag ttgcgcagec
3181 tgaatggcga atggcgcctg atgeggtatt ttctccttac gcatctgtgc ggtatttcac
3241 accgcatatg gtgcactctc agtacaatct gectctgatge cgcatagtta agecagcccc
3301 gacacccgec aacacccget gacgcgccct gacgggettg tctgetcceg geatccgett
3361 acagacaagc tgtgaccgtc tccgggaget geatgtgtca gaggttttca ccgtcatcac
3421 cgaaacgcgc gagacgaaag ggcctcgtga tacgcctatt tttataggtt aatgtcatga
3481 taataatggt ttcttagacg tcaggtggca cttttegggg aaatgtgcge ggaacccecta
3541 tttgtttatt tttctaaata cattcaaata tgtatccgct catgagacaa taaccctgat
3601 aaatgcttca ataatattga aaaaggaaga gtatgagtat tcaacatttc cgtgtcgcce
3661 ttattccctt ttttgeggéa ttttgocttc ctgtttttge tcacccagaa acgctggtga
3721 aagtaaaaga tgctgaagat cagttgggtg cacgagtggg ttacatcgaa ctggatctca
3781 acagcggtaa gatccttgag agttttcgcc ccgaagaacy ttttccaatg atgagcactt
3841 ttaaagttct gctatgtgge gecggtattat cccgtattga cgecgggeaa gagcaactcg
3901 gtcgcegeat acactattct cagaatgact tggttgagta ctcaccagtc acagaaaagc
3961 atcttacgga tggcatgaca gtaagagaat tatgcagtge tgccataacc atgagtgata
4021 acactgcggc caacttactt ctgacaacga tcggaggacc gaaggagcta accgettttt
4081 tgcacaacat gggggatcat gtaactcgce ttgatcgttg ggaaccggag ctgaatgaag
4141 ccataccaaa cgacgagcgt gacaccacga tgcctgtage aatggcaaca acgttgcgea
4201 aactattaac tggcgaacta cttactctag cttcceggca acaattaata gactggatgg
4261 aggcggataa agttgcagga ccacttctge gctcggecct tccggetgge tggtttattg
4321 ctgataaatc tggagccggt gagegtgggt ctcgeggtat cattgcagca ctggggecag:
4381 atggtaagcc ctccegtatc gtagttatct acacgacggg gagtcaggca actatggatg
4441 aacgaaatag acagatcgct gagataggtg cctcactgat taagcattgg taactgtcag
4501 accaagttta ctcatatata ctttagattg atttaaaact tcatttttaa tttaaaagga
4561 tctaggtgaa gatccttttt gataatctca tgaccaaaat cccttaacgt gagttttegt
4621 tccactgage gtcagacccc gtagaaaaga tcaaaggatc ttcttgagat ccttttttte
4681 tgcgcgtaat ctgcetgettg caaacaaaaa aaccaccgct accageggtg gtttgtttge
4741 cggatcaaga gctaccaact ctttttccga aggtaactgg cttcagcaga gcgcagatac
4801 caaatactgt tcttctagtg tagccgtagt taggccacca cttcaagaac tctgtagcac
4861 cgcctacata cctegetetg ctaatcctgt taccagtggc tgctgccagt ggcgataagt
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4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101

cgtgtcttac
gaacgggggg
acctacagcg
atccggtaag
cctgatatct
gatgctcgte
ttectggecet
gtggataacc
gagcgeageg
cccgegegtt
ggcagtgagce
cactttatgce
ggaaacagct
acgctecgege
aatgtggttt
gcaaatcttt
atattgctct
cgccgettgg
ctataacgac
taactcatac
atatatttte
cgatgagcat
tgacagtgaa
gtttatagat
acaaaatgtt
accttgecac
acgaggcgta
cgcgecaage
tcatcccaat
ggacctegtt
tcacggaggt
ttttggtata
tgtgacagaa
taagtaaaat
gaaccaccaa
ctgctattta
atctagccta
gagaagaaaa
cataggttta
caaactacag
gacgcgtect
cccaaacacg
ccggtecatceg
cctcagacac
cggtggtaga
tttgagecce
tcagctaggt
ttctgcaccg
acgtaacaat
tattacaaaa
aagatcaatt
cgttgtattg
aatgtgtaga
aaaaaggttc

cgggttggac
ttcgtgcaca
tgagctatga
cggcagggte
ttatagtcct
acggggggcy
tttgctggee
gtattaccge
agtcagtgag
ggccgattca
gcaacgcaat
ttecggeteg
atgacatgat
gacttggttt
ttgtcaaacg
tttaacccta
ctctttctaa
agctceegtg
cgegtgagte
gataattata
ttgttataga
atcctetetg
atatcagatc
gaggtacatg
attgaacaac
agaggactat
gccgagtcte
ttaaggtgca
ttggagtcac
cgtgctgega
cattttgaat
tgaatggtta
tttatgacct
agcctacggt
gaacgtagca
ctggtaatag
tttctgecac
caagagcact
ttgtctcteca
ggttgctctt
geceecgeccat
tcatttcgga
ttctegtegg
agcccactga
ttctgcgaag
gtgagctcac
aggaaacaaa
cggaaagatg
gttttagggt
aaattgaacg
aaatcataat
ttatgttaaa
tgtttattct
aactttttca
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tcaagacgat
cagcccaget
gaaagcgcca
ggaacaggag
gtcgggteee
gagcctatgg
ttttgetcac
ctttgagtga
cgaggaagcg
ttaatgcage
taatgtgagt
tatgttgtgt
tacgaattcg
gccattcttt
aagattctat
gaaagatagt
atagcgcgaa
aggegtgett
aaaatgacgc
ttgttatete
tatcgtgact
ctcttctgea
acgtaagtga
aagtgcagce
caggttcttce
tagaggtaag
tgcactgaac
cggceccacgt
tcaagacatc
tagacgactg
aaactttagt
cataatgaat

‘gactaggtag

cacatectett
gaatcctcag
ggcacattgt
gaatcaatcg
aaaggtttga
ttagtccaga
tattgtatcg
tcecegatect
tcctcacgat
acccgteget
gtttctegee
cacggcetett
ttactagtta
aaaaaaagtc
ttttgtacag
tcggeggecy
atattataaa
taatcacatt
taaaaagatt
atcgaaagta
aatcagcatc

agttaccgga
tggagcgaac
cgcttcecga
agcgcacgag
gccacctetg
aaaaacgcca
atgttctttc
gctgataccg
gaagagcgcee
tggcacgaca
tagctcactc
ggaattgtga
agctcggtac
agcgcgegte
gacgtgttta
ctgcgtaaaa
tccgtegetg
gtcaatgcgg
atgattatct
atgttctact
aatatataat
aagecgatgac
agatgacgtc
aacgtcaagc
atagattctg
aataaacatt
attgtcagat
ggccactagt
cttgattaag
gcecgegeaga
gtcataagaa
aaacttgttt
gtacaaacag
tecgtgggty
agtgtcatac
aatctcactt
tgagtgatgg
tattgacaaa
acagcagtta
aaaatatggg
acggacagaa
ccactaacgg
tgcgacgaag
ggatcttcete
gctaggattc
aggttacgcet
ctgcecttaa
aaagtttgaa
cgggagaaag
attctttaaa
gttcatgatc
aatttctatg
aatacgtcaa
agttcggtte
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taaggcgcag
gacctacacc
agggagaaag
ggagcttcca
acttgagcgt
gcaacgcggce
ctgcgttate
ctcgeecgeag
caatacgcaa
ggtttcccga
attaggcacc
gcggataaca
ccggggatcee
gcgtcacaca
aagtttaggt
ttgacgcatg
tgcatttagg
taagtgtcac
tttacgtgac
tacgtgataa
aaaatgggta
gagcttgttg
cagagcgata
ggtagtgaaa
ttagaagcca
gttggtcaac
ccgagatcgg
acttctcgag
gcagectgeeg
ttgaaggect
tctatgtttt
caattatttt
cctttttgat
tcgttaaagg
cagcatacag
aaccatactg
acatagagaa
aatctacttc
cagacgtaag
acctgaataa
tggcaagcag
tgctttaggt
ggctcgacga
agcgggtcge
gtgttagcaa
gaaatagcct
caccgttgcg
taagtgctta
catgaagtaa
atattaaaag
acaatttaat
taattgtatc
aactcgaaaa
caactctcaa

cggtcggget
gaactgagat
gcggacaggt
gggggaaacy
cgatttttgt
ctttttacgg
ccctgattcet
ccgaacgace
accgcctcte
ctggaaagcg
ccaggcttta
atttcacaca
tctagagtcg
gcttggccac
cgagtaaagc
cattcttgaa
acatctcagt
tgattttgaa
ttttaagatt
cttattatat
gttctttaga
gtgaggattc
cagaagaagc
tattagacga
aagaatcttg
ttcaaagtce
ccggectagg
gctcaaagcee
atattgacat
gtattcaaaa
gttaagttca
acattaaaca
attagaaaac
gcgacttaga
ccatcgctaa
tcgggeecace
actattagtt
gcegtcacte
cttttacgca
gggcgatttt
tcgacgtcge
acctcaagca
gcaaattaac
gtttccgate
cgtcgtcagg
ctcaaggcte
atggcttgte
attgcaagta
gttctttaaa
taagaacaat
ttacttcata
tgtacaatac
ttttcagtat
gatgagagtc



8161 aaaacctttg
8221 agaaggtggc
8281 atatcgtaaa
8341 ttatttattt
8401 aggcaagatg
8461 atcagcattg
8521 ttagaaaata
8581 atctattaac
8641 ggtagcattc
8701 agtttctcge
8761 gcactgctct
8821 ctacccatcg
8881 gaaacaagct
8941 caattatgta
9001 ccccagctag
9061 ttccagatca
9121 ttatcgtatt
9181 atgcaaacat
9241 gtaatacaac
9301 caactaaaaa
9361 tgatcaagac
9421 atgtgctcat
9481 cgggagcata
9541 gatatacgag
9601 agctgttcac
9661 agttcagcegt
9721 tcatctgcac
9781 acggcgtgca
9841 ccgccatgec
9901 acaagacccg

tgatcttgtg
cagacgatat
ttgtgccatt
aaaaaatgaa
aatctatgta
caatatgcaa
gacgaaagaa
aattgctatt
tgttacattt
cagatcttct
tgttagggct
gagcgtagcet
caagtaataa
cttteeccaca
aacattcaat
gcgctaactt
gatttaagaa
caatgatttt
agatgaaata
aatgcaacgg
gttcgttata
gaagacactt
ttctcagage
cgatttcage
cggggtggtyg
gtccggegag
caccggcaag
gtgcttecage
cgaaggctac
cgecgaggtyg

9961 agggcatcga cttcaaggag

10021 acagccacaa
10081 agatccgcca
10141 ccccecategg
10201 ccctgagcaa
10261 ccgecgggat
10321 gaccaggagg
10381 gaccaggagg
10441 ctggtccagg
10501 gaggtgctgg
10561 gaggtgctgg
10621 caggctcege
10681 ctggacctgg
10741 ctggacctgg
10801 ccgctgcage
10861 ctggtggtgce
10921 ctggtggtgc
10981 cagcggeggce
11041 gtgctggace

11101 gtgctggace
11161 cggctgctge
11221 gaccaggagg
11281 gaccaggagg
11341 ctgcagcagg

cgtctatate
caacatcgag
cgacggccce
agaccccaac
cactctegge
tgctggacct
tgctggacct
ctcegetgcea
acctggtggt
acctggtggt
tgcagcggeg
tggtgctgga
tggtgctgga
ggeggetget
tggaccagga
tggaccagga
tgctgcagea
aggaggtgcet
aggaggtgct
agcaggtccg
tgctggtecyg
tgctggtecyg
teegggtgga
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ctgegetetg
cacgggecac
tgatttgtca
ccttagatta
aatacctggg
tgcatattea
attgcataaa
gecetttttte
taatacattg
cagtgggteg
agtgttagca
ggaataggcet

‘caacataatg

aatgtttaca
tattactatt
cgattgaatg
aaaattgtta
gatgaggact
attagagatg
aaaaataaaa
accacggatt
tcecgatggta
gggccatacyg
actagtgctg
cecatectgg
ggcgagggcy
ctgccegtge
cgctaccceceg
gtccaggage
aagttcgagg
gacggcaaca

atggccgaca
gacggcagceg
gtgctgetge
gagaagcgeg
atggacgagc
ggtggtgetg
ggtggtgctg
gcggeggety
gctggaccag
gctggaccag
gctgectgcag
ccaggaggtg
ccaggaggtyg
gcagcaggtce
ggtgectggte
ggtgctggte
ggtcegggtyg
ggtcegggty
ggtccgggtg
ggtggagcag
ggtggagcag
ggtggceegt
gcaggaccag

caggtgagtt
ctgataataa
cgceccggggg
tgtaacttgt
cagacttgca
acaatatgta
attataaccg
cgcaaattat
gtatgtgatt
cgttaccgat
aattctttca
accagctaat
tgaccataaa
taattagaat
accactacta
tgcgaaattt
acattttgtt
attttgggag
catctgggge
accatggaat
ccgacggtaa
ctgttgctea
tatcaaacag
cagtcgttct
tcgagctgga
atgccaccta
cctggcccac
accacatgaa
gcaccatctt
gcgacaccct
tecctggggca

agcagaagaa
tgcagctege
ccgacaacca
atcacatggt
tgtacaagct
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg
ctggtecggy
ctggtceggg
cgggtggage
cgggtggage
cgggtggece
gagcaggace
gagcaggacc
gccecgtetgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
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aattatttta
gtggtcgeca
ggctacggaa
gatttatttg
atatcctatt
aaacaattcg
cattattaat
aatcattttc
ataacacgag
cacgtgatag
ggttgagtct
aggtagggaa
atctcgtggt
gttgttcaac
aggcagtatg
atagctcaat
tcagtatgte
tgatgtcact
agttatcgaa
acttggaaaa
cgagtccatt
aagttatgtt
tggatacagc
agacgtgagc
cggcgacgta
cggcaagctg
cctegtgace
gcagcacgac
cttcaaggac
ggtgaaccge
caagctggag

ctattattte
aaacgcacag
taaactacat
cgtcaaaagt
tcaccggtaa
taaagcatca
ttattatgat
ataacctcga
ctgcececactg
attctatgaa
gagagctcac
aacaaagctc
gtatgagata
ttgcctaacg
tcctaacteg
attttagcac
gcttatacaa
gtccaaagta
gaacaaatta
aatgaaaaaa
gtagaggaag
gctgctgatg
actcatcaag
aagggcgagg
aacggccaca
accctgaagt
accctgacct
ttcttcaagt
gacggcaact
atcgagctga
tacaactaca

cggcatcaag gtgaacttca
cgaccactac cagcagaaca
ctacctgagc acccagtccg

cctgetggag
ggatcceccg

ttegtgaceg
ggtggagcag

tgctggtecg ggtggageag
tgectggtecg ggtggcecgt

teccgggtgga gcaggaccag
tccgggtgga gcaggaccag
tccgggtgge ccgtctggte
tggagcagga ccaggaggtg
tggagcagga ccaggaggtg
tggcecgtct ggtccagget
aggaccagga ggtgctggac
aggaccagga ggtgctggac
gtctggtcca ggctccgetg
aggaggtgct ggacctggtg
aggaggtgct ggacctggtg
tccaggectec getgcagegg
tgctggacct ggtggtgctg
tgctggacct ggtggtgetg
ctccgetgea gecggeggetg
acctggtggt gctggaccag



11401
11461
11521
11581
11641
11701
11761
11821
11881
11941
12001
12061
12121
12181
12241
12301
12361
12421
12481
12541
12601
12661
12721
12781
12841
12901
12961
13021
13081
13141
13201
//

gaggtgctgg
gaggtgetgg
caggtccggg
ctggtcecggy
ctggtecggy
cgggtggage
cgggtggage
cgggtggece
gagcaggacc
gagcaggacc
gceegtetgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctecge
ctggacctgg
ctggacctgg
ccgetgeage
ctggtggtge
ctggtggtgce
cagcggegge
gacaaggtgc
attctcgteg
tcagagcact
ttegteectgg
gtttttaatt
atgtactaat
tgaattcaca
agtatgcctt

tccgggtyga
tccgggtgge
tggagcagga
tggagcagga
tggcecgtet
aggaccagga
aggaccagga
gtctggteca
aggaggtget
aggaggtgct
tccaggcetece
tgctggacct
tgectggacct
ctccgetgea
acctggtggt
acctggtggt
tgcagcggey
tggtgctgga
tggtgetgga
ggcggetget
tggaccagga
tggaccagga
tgctgcagca
aggaagtgca
taacgteccge
gecttgtgtg
atacatctat
actttttttt
ataatcaatt
tgcacattta
ctcaactaag
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gcaggaccag
ccgtetggte
ccaggaggtyg
ccaggaggtg
ggtccagget
ggtgctggac
ggtgctggac
ggcteegetyg
ggacctggtg
ggacctggtyg
getgceageygg
ggtggtgetg
ggtggtgetg
gcggeggetg
gctggaccag
gctggaccag
getgetgcag
ccaggaggtg
ccaggaggtg
gcagcaggte
ggtgctggte
ggtgctggte
ggtecgggaa
gcttectetyg
aaaaactgtg
aattgctaat
gttttttett
agaaaacaga
aatcaatgaa
aaacaaaact
aatactatag

gaggtgctgg
caggctecege
ctggacctgg
ctggacctgg
ccgectgeage
ctggtggtgc
ctggtggtgce
cageggegge
gtgctggace
gtgctggace
cggctgetge
gaccaggagg
gaccaggagyg
ctgcagcagg
gaggtgctgg
gaggtgetgg
caggtceggg
ctggtccggg
ctggteeggg
cgggtggage
cgggtggage
cgggtggeec
gcgtcagtta
tgtcatctge
gaattcectag
ttttaatata
tcgttaataa
tttcggattt
ttcatttatt
aaattacaat
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acctggtgge
tgcageggeg
tggtgctgga
tggtgectgga
ggcggetget
tggaccagga
tggaccagga
tgctgcagca
aggaggtgcet
aggaggtgcet
agcaggtccg
tgctggtecg
tgctggtceg
tecegggtgga
teegggtgga
tccgggtgge
tggagcagga
tggagcagga
tggceegtcet
aggaccagga
aggaccagga
gtctggteca
cggagcetgge
ttcatctcge
aagacaacta
aaataaccct
atgagagcat
tttgtatgca
taagggataa
aggttcatat

gctggaccag
gctgctgeag
ccaggaggtg
ccaggaggtg
gcagcaggte
ggtgctggte
ggtgectggte
ggtccgggtg
ggtccgggtg
ggtccgggtg
ggtggagcag
ggtggagceag
ggtggccegt
gcaggaccag
gcaggaccag
ccgtectggte
ccaggaggtg
ccaggaggtg
ggtccaggcet
ggtgctggac
ggtgctggac
ggctecegetg
aggggatacg
agttacgact
gttgttaaat
tgtttcttac
ttaagttatt
ttttatttga
caataatcca
aaaaacaaca
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FIG. 21

pXL BAC II ECFP NTD CTD Maspl X16
DPige didm Vi tri ciip bazo *
Gbc F1 3..459
doan l3p d3u tan ciing 3' 746..808
Mién dau tén cung C (CTD) nhémbdsung (992..1471)
Gen Fib- H ¢rén CcTD nhom bdsung  (1292..1471)
Maspl X16 nhémbdsung {1478..3066)
Mién dau tan ciing N (NTD) uhombdsung  (3086..4831)
GenFib- H trén NTD nhom bdsung  (3088..4511)
UEE . nhom bésung  (4840..4909)
Gen khdi dau chinh nhom bdsung  (4912..6077)
ColEl ori uhémbdsung (8529, .9469)
Alpha Lac2 nhém bdsung  (8313..8435)
Khing ampicilian nhombdsung  (9472.,10329)
doan Iap ddu tan cing 5' 7784..7818
3xP3 ECFP 6090,.7373

* khi b6 thé dugc st dung trong trudng hop nay cé nghia la trinh tu clia ddu hiéu Ia dai AND d6i so véi trinh ty
dugc mé ta & day. Néi mot cach khac, n6 la b thé ngudc ciia trinh ty dugc thé hién & day.

S6 dém ca 5o 2764 a 2759 ¢ 2414 g 2521 t
gbc bazo
1 ctaaattgta agcgttaata ttttgttasa attcgecgtta aatttttgtt aaatcagctc

61 attttttaac caataggccg aaatcggcaa aatcccttat aaatcaaaag aatagaccga
121 gatagggttg agtgttgttc cagtttggaa caagagtcca ctattaaaga acgtggacte
181 caacgtcaaa gggcgaaaaa ccgtctatca gggcgatgge ccactacgtg aaccatcace
241 ctaatcaagt tttttggggt cgaggtgccg taaagcacta aatcggaacc ctaaagggag
301 cccecgattt agagcttgac ggggaaagec ggcgaacgtg gcgagaaagg aagggaagaa
361 agcgaaagga gcgggegeta gggegotgge aagtgtageg gtcacgetge gegtaaccac
421 cacacccgee gegettaatg cgecgetaca gggcgegtec cattcgccat tcaggcetgceg
481 caactgttgg gaagggcgat cggtgcggge ctcttcgeta ttacgccage tggcgaaagg
541 gggatgtgct gcaaggcgat taagttgggt aacgccaggg ttttcccagt cacgacgttg
601 taaaacgacg gccagtgagc gcgcctcgtt cattcacgtt tttgaacccg tggaggacgg
661 gcagactcgc ggtgcaaatg tgttttacag cgtgatggag cagatgaaga tgctcgacac
721 gctgcagaac acgcagctag attaacccta gaaagataat catattgtga cgtacgttaa
781 agataatcat gcgtaaaatt gacgeatgtg ttttatcggt ctgtatatcg aggtttatt:t
841 attaatttga atagatatta agttttatta tatttacact tacatactaa taataaattc
901 aacaaacaat ttatttatgt ttatttattt attaaaaaaa aacaaaaact caaaatttct
961 tctataaagt aacaaaactt ttatcgaatt gtatagtatt cttagttgag aaggcatact
1021 tgttgttttt atatgaacct attgtaattt agttttgttt taaatgtgca tgtgaattca
1081 tggattattg ttatccctta aataaatgaa ttcattgatt sattgattat attagtacat
1141 tcaaataaaa tgcatacaaa aaatccgaaa tctgttttct aaaaaaaagt aattaaaaac
1201 aataacttaa atgctctcat ttattaacga aaaaaaaaac atagatgtat ccaggacgaa
1261 gtaagaaaca agggttattt tatattaaaa attagcaatt cacacaaggc agtgctctga
1321 atttaacaac tagttgtctt ctaggaattc cacagttttt gcggacgtta cgacgagaat
1381 agtcgtaact gcgagatgaa gcagatgaca cagaggaagc tgecacttcct gcaccttgtc
1441 cgtatcccct gccagctecg taactgacgc tcttaaggct agcccaccgt agccaccttg
1501 accggcgccg cctgceageag €cgcagegge gccagcacct tggecaccea gaccaccacg
1561 gcectgcacce tgagagecta gecccaccgta gecaccttga ccggegeege ctgeageage
1621 cgcagcggcg ccagcacctt ggccacccag accaccacgg cctgecacect gagagectag

-85-



1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861

cccacegtag
gccacccaga
ggcgeccgect
tgcaccctga
agcggegeca
accgtagcca
acccagacca
gcecgectgea
accctgagag
ggcgccagea
gtagccacct
cagaccacca
gcetgecagea
ctgagagcct
gccagcacct
gccaccttga
accaccacgg
tgcagcagce
agagcctage
agcaccttgg
accttgaccg
accacggcet
agcagccgea
gcctaggeeg
teccttgatga
cgcatcagca
atcttcctct
cattttttca
tgtaatttgt
actactttgg
atttgtataa
aagtgctaaa
aacgagttag
ggegttagge
tgtatctcat
tcgagectttg
aggtgagctce
gcttcataga
ctcagtgggce
cctcgaggtt
atatcataat
aatgatgctt
atttaccggt
ctacttttga
aaatgtagtt
atctgtgegt
ctgaaataat
ttgactctCA
ttatactgaa
ttgtattgta
cgtatgaagt
ttattgttct
tatttaaaga
gttacttgca

i

ccaccttgac
ccaccacggce
gcagcagccg
gagcctagee
gcaccttgge
ccttgaccgg
ccacggeetg
gcagecgeag
cctagcccac
ccttggecac
tgaccggege
cggcctgeac
gccgeagegg
agcccaccgt
tggccaccea
ccggegecge
cctgcaccet
gcageggege
ccaccgtage
ccacccagac
gcgeegeecty
gcaccctgag
gcggegecag
ccegggecac
gtgctgtatc
gcaacataac
acaatggact
ttttttccaa
tettegataa
acagtgacat
gcgacatact
atattgagct
gacatactgc
aagttgaaca
acaccacgag
ttttccctac
tcagactcaa
atctatcacg
§qctcgtgtt
atgaaaatga
aaattaataa
tacgaattqgt
gaaataggat
cgcaaataaa
tattecgtag
tttggcgace
agtaaaataa
Tcttgagagt
aattttcgag
cagatacaat
aaattaaatt
tacttttaat
acttacttca
attaagcact
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cggegeecgee
ctgcaccetg
cagcggegee
caccgtagee
cacccagace
cgecgeetge
caccctgaga
cggcgecage
cgtagccacc
ccagaccacce
cgectgeage
cctgagagee
cgccagcace
agccaccttg
gaccaccacg
ctgcagcage
gagagcctag
cagcaccttyg
caccttgace
caccacggcec
cagcagcege
agcctagece
caccttggece
atatgacgac
cactgtttga
tttgagcaac
cgttaccgtc
gtattccatg
ctgecccaga
cactcccaaa
gaaacaaaat
ataaatttcg
cttagtagtg
acattctaat
attttatggt
ctattagctg
cctgaaagaa
tgatcggtaa
ataatcacat
ttataatttg
tgcggttata
tttacatatt
attgcaagtc
tcacaagtta
ccceeeeggg
acttattatc
ttaactcacc
tggaaccgaa
ttttgacgta
tacatagaaa
gtgatcatga
attttaaaga
tgctttetee
tattcaaact

tgcagcagec
agagcctagce
agcaccttgg
accttgaccg
accacggecet
agcagccgcea
gcctagecca
accttggcca
ttgaccggeg
acggcctgea
ageccgcageg
tagcccaccyg
ttggccacce
accggcgecy
gcctgcacce
cgcageggceg
cccaccgtag
gccacccaga
ggcgeecgect
tgcaccctga
agcggegeca
accgtageca
acccagacca
tgcagcacta
tacgtatggce
agtaccatcg
ggaatccgtg
gtttttattt
tgcatctcta
atagtccteca
gttaacaatt
cacattcaat
gtaatagtaa
tatgtaaaca
cacattatgt
gtagectatt
tttgctaaca
cgcgaccceac
accaatgtat
cgaaaaaaag
attttatgca
gttgaatatg
tgcccaggta
cataatctaa
cgtgacaaat
aggtggeceg
tgcagagcgce
ctgatgctga
tttactttcg
ttaatctttt
acaatgtgat
attttataat
cgeggecgee
ttccgtacaa
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gcageggege
ccaccgtage
ccacccagac
gcgeegectg
gcaccctgag
gcggegecag
ccgtagecac
cccagaccac
ccgectgeag
ccctgagage
gcgeccageac
tagccacctt
agaccaccac
cctgeagcag
tgagagccta
ccagcacctt
ccaccttgac
ccaccacggc
gcagcagccg
gagcctagec
gcaccttgge
ccttgaccgg
ccacggcctg
gtgctgaaat
ccgctctgag
gaaagtgtct
gttataacga
ttecgttgea
attatttcat
tcaaaatcat
ttttcttaaa
cgaagttagce
taattgaatg
tttgtgggaa
tgttattact
ccagctacge
ctagccctaa
tgagaagatc
taaaatgtaa
gcaatagcaa
atttctttcg
cattgcatat
tttacataga
ggttcatttt
caaatggcac
tgatatcgtc
agcacaagat
tttgaaaaag
atagaataaa
tatttaacat
taattatgat
atcgttcaat
gaaccctaaa
aacatctttc

cagcaccttg
caccttgacc
caccacggec
cagcagecyc
agcctagece
caccttggcece
cttgacecgge
cacggectge
cagccgeage
ctagcccacc
cttggccace
gaccggcgee
ggcctgcace
ccgcagegge
gccecaccgta
ggccacccag
cggcgeegee
ctgcaccctg
cagcggcegec
caccgtagcc
cacccagacc
cgecegectge
caccctgaga
cgctegtata
aatatgctce
tcatgagcac
acgtcttgat
tctttttagt
ctgttgtatt
tgatgtttgce
tcaatacgat
gctgatctgg
ttctagctgg
agtacataat
tgagcttgtt
tccgataggt
caagagcagt
tggcgagaaa
cagaatgcta
ttgttaatag
tctattttct
tgcaatgctg
ttcatcttgce
ttaaataaat
aatttacgat
tggccacctt
cacaaaggtt
ttgaaccttt
catctacaca
aacaatacaa
ttaattgatc
ttetttgtaa
acattgttac
cgcggtgeag



4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
€961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101

aagacaagcc
gagagccttg
aacctgacga
cggatcggaa
gggttaattt
ggtgcttgag
gggcgacgtce
tcaaaatcge
tgtgcgtaaa
tggagtgacg
tcaactaata
atggtggeec
agttagcgat
tctctaagte
tagttttcta
catgtttaat
aatgaactta
gattttgaat
ccatgtcaat
gaggctttga
gggatctaat
atcgatttcg
aattcaattc
gcgeagetga
tecgecaccat
agctggacgg
ccacctacgg
ggcccaccct
acatgaagca
ccatcttctt
acacccetggt
tggggcacaa
agaagaacgg
agctcgecga
acaaccacta
acatggtcct
acaagtaaag
acttgettta
tgttgttgtt
aaatttcaca
caatgtatct
cggccgecac
taatacgact
gataagcttg
catgaaataa
catgcgtecat
gacaagcacyg
ggattcgege
cagactatct
cggctcagte
ttttcecgeg
gacgttgagc
tttaacggtg
acacagttec

atcgcaacgg
agaggctatt
cgttgctaac
acgcgacccg
gctecgtcgag
gtacctaaag
gactgcttgce
cettattcag
agcttacgtc
gcgaagtaga
gtttctctat
gacagtatgg
ggctgtatge
gcectttaac
atatcaaaaa
gtaaaataat
acaaaacata
acaggcctte
atcggecaget
gcectcgacct
tcaattagag
aaccctcgac
aaacaagcaa
acaagctaaa
ggtgagcaag
cgacgtaaac
caagctgace
cgtgaccacc
gcacgactte
caaggacgac
gaaccgcatc
gctggagtac
catcaaggcc
ccactaccag
cctgagcace
gctggagtte
cggeegegac
aaaaacctcc
aacttgttta
aataaagcat
taaagcttat
cgeggtggag
cactataggg
atatctataa
caatataatt
tttgactcac
cctcacggga
tatttagaaa
ttctagggtt
atcgcccaag
aggttgaagce
gaaaacgcac
aactgttcgt
ggatggtcag
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tgttaagggc
tcagcgtaac
acgaatccta
ctgagaagat
ccettegteg
caccgttagt
cattctgtce
gtceccatatt
tgtaactgct
tttttgtcaa
gtccatcact
ttaagtgaga
tggtatgaca
gacacccacy
ggctgttegt
tgaaacaagt
gattcttatg
aatctgegeg
gccttaatca
agttctagtg
actaattcaa
cgceggagta
agtgaacacg
caatcggggt
ggcgaggage
ggccacaagt
ctgaagttca
ctgacctggg
ttcaagtccg
ggcaactaca
gagctgaagg
aactacatca
aacttcaaga
cagaacacce
cagtccgecec
gtgaccgccg
tctagatcat
cacacctecc
ttgcagctta
ttttttcact
cgatacgegt
ctccagettt
cgaattgggt
caagaaaata
atcgtatgag
geggtegtta
gctccaageg
gagagagcaa
aatctagctg
ctggcgetat
ggcatggaaa
gtttaccatg
tcaggccacce
cccgaagege

aggacttttt
cttaactagt
gcaagagccg
ccggcgagaa
caagcgacgg
ggatcgtgag
gtaggatcgg
ttegatacaa
gttctggact
tatcaaacct
cacgattgat
ttacaatgtg
ctctgaggat
gaaagagatg
acctacctag
ttattcatta
acactaaagt
gccagtcgte
aggatgtctt
ttcccacaat
ttagagctaa
taaatagagg

‘tcgetaageq

accgetagag
tgttcaccgg
tcagcgtgte
tctgcaccac
gcgtgeagtg
ccatgcccga
agacecgcege
gcatecgactt
gccacaacgt
tcecgecacaa
ccatcggcga
tgagcaaaga
ccgggatcac
aatcagccat
cctgaacctg
taatggttac
gcattctagt
acggcgegee
tgtteecttt
accgggecece
tatatataat
ttaaatctta
tagttcaaaa
gcgactgaga
tatttcaaga
catcaggatc
ctgggcatcg
gagtttgccg
atgattcggg
tgggatacca
atcagcaacc
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ttrttgttte
aagtgagctc
tgcttcgecag
actcagtggg
gtccgacgag
gatccgaaat
gaatgggcgg
taaagagcaa
aatgagagac
ttagtgctct
tcgtggcaga
ccctattace
tctgctacgt
tgaccgtagg
tcaggtcata
tgtaaccatt
ttattcaaaa
tatcgcagea
gagtgactcc
ggttaattcg
ttcaattagg
cgcttegtet
aaagctaagc
tcgacggtac
ggtggtgceece
cggcgaggygc
cggcaagcetg
cttcagccge
aggctacgtc
cgaggtgaag
caaggaggac
ctatatcacc
catcgaggac
cggcceegtyg
ccccaacgag
tcteggeatg
accacatttg
aaacataaaa
aaataaagca
tgtggtttgt
taggccggec
agtgagggtt
cectcgaggt
aagttatcac
aaagtcacgt
tcagtgacac
tgtcctaaat
atgcatgegt
atatcgtcgg
gggaggaaga
aggatgactg
aaggtgtggc
gttcgtegeg
cgaacaatac

ctacctagct
acggggctca
aatctaccac
ctgtgtctga
aacgatgacce
gacgtgtttg
gcaggacgeg
ccctgtagtt
aataaaccta
tgttttette
aataggctag
agtaaatagc
tcttggtggt
ctattttact
aattctgtca
catataccaa
tgaccteegt
cgaacgaggt
aaattgggat
agctcgeceg
atccaagctt
acggagcgac
aaataaacaa
gatccaccgg
atcctggtceg
gagggcgatg
cccgtgecct
tacccegace
caggagcgca
ttcgagggcg
ggcaacatce
gcegacaage
ggcagegtge
ctgctgeceg
aagcgcegate
gacgagctgt
tagaggtttt
tgaatgcaat
atagcatcac
ccaaactcat
gatactagag
aattagatct
cgacggtatc
gtaagtagaa
aaaagataat
ttaccgcatt
gcacagcgac
caattttacg
gtetttttte
agccegtgee
ctgctgecatt
catgcacgce
gcttttccgg
cggcgacagce
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cggaactgcec
agcgaggacg
cceggeggge
cgctcacaat
aatgagtgag
acctgtcgtg
ttgggcgete
gagcggtatc
caggaaagaa
tgetggegtt
gtcagaggtg
ccctegtgeg
cttcgggaag
tcgttegete
tatccggtaa
cagccactgg
agtggtggce
agccagttac
gtagcggtyg
aagatccttt
ggattttggt
gaagttttaa
taatcagtga
tcccegtegt
tgataccgeg
gaagggccga
gttgccggga
ttgctacagg
cccaacgate
tcggtectec
cagcactgca
agtactcaac
cgtcaatacg
aacgttctte
aacccactcg
gagcaaaaac
gaatactcat
tgagcggata
ttccecgaaa

gtgccggtgt
ggtatcctgg
gcgettggeg
tccacacaac
ctaactcaca
ccagctgcat
ttcegettee
agctcactca
catgtgagca
tttccatagg
gcgaaaccceg
ctctectgtt
cgtggcgett
caagctgggc
ctatcgtett
taacaggatt
taactacggce
cttcggaaaa
trtttttgtt
gatcttttct
catgagatta
atcaatctaa
ggcacctate
gtagataact
agacccacgce
gcgcagaagt
agctagagta
catcgtggtg
aaggcgagtt
gatcgttgte
taattctctt
caagtcattc
ggataatacc
ggggcgaaaa
tgcacccaac
aggaaggcaa
actcttectt
catatttgaa
agtgccac
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gcagattaat
ctggatgccg
taatcatggt
atacgagcceg
ttaattgegt
taatgaatcg
tegetecactg
aaggcggtaa
aaaggccagce
ctcegeecee
acaggactat
ccgaccctge
tctcataget
tgtgtgcacg
gagtccaacc
agcagagcga
tacactagaa
agagttggta
tgcaagcagce
acggggtctg
tcaaaaagga
agtatatatg
tcagcegatct
acgatacggg
tcaccggcetc
ggtcctgcaa
agtagttcge
tcacgctegt
acatgatccc
agaagtaagt
actgtcatge
tgagaatagt
gcgecacata
ctctcaagga
tgatcttcag
aatgccgcaa
tttcaatatt
tgtatttaga
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gacagcggtg
cagaaatgga
catagctgtt
gaagcataaa
tgcgetcact
gccaacgege
actcgetgeg
tacggttatc
aaaaggccag
ctgacgagca
aaagatacca
cgcttaccgg
cacgctgtag
aacccecegt
cggtaagaca
ggtatgtagg
ggacagtatt
gctcttgatc
agattacgcg
acgctcagtg
tcttcaccta
agtaaacttg
gtctatttcg
agggcttacc
cagatttatc
ctttatcege
cagttaatag
cgtttggtat
ccatgttgtg
tggccgecagt
catccgtaag
gtatgcggeg
gcagaacttt
tcttaccget
catcttttac
aazagggaat
attgaagcat
aaaataaaca

cggcgetggg
catggatacc
tcetgtgtga
gtgtaaagcce
gcecgettte
ggggagaggc
ctecggtegtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggcgtttcee
atacctgtcc
gtatctcagt
tcagcccgac
cgacttatcg
cggtgctaca
tggtatcrge
cgygcaaacaa
cagaaaaaaa
gaacgaaaac
gatcctttta
gtctgacagt
ttcatccata
atctggcece
agcaataaac
ctccatcecag
tttgcgcaac
ggcttecattc
caaaaaagcg
gttatcacte
atgecttttct
accgagttgc
aaaagtgctce
gttgagatce
tttcaccagc
aagggcgaca
ttatcagggt
aataggggtt

atattacgtc
ccgtgagtta
aattgttatc
tggggtgect
cagtcgggaa
ggtttgegta
cggctgegge
ggggataacyg
aaggccgegt
cgacgctcaa
cctggaagcet
gcetttctee
tcggtgtagg
cgetgegect
ccactggeag
gagttcttga
gctetgetga
accaccgctg
ggatctcaag
tcacgttaag
aattaaaaat
taccaatgct
gttgecctgac
agtgetgeaa
cagccagecg
tctattaatt
gttgttgeea
agctccggtt
gttagctcct
atggttatgg
gtgactggtg
tcttgecegg
atcattggaa
agttcgatgt
gtttctgggt
cggaaatgtt
tattgtctca
ccgegeacat
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FIG. 22

pXL Bac II ECFP NTD CTD Maspl X24
Pic didm Vi tri ciip bazo *
Gbert 3..459
doan l3p dau tan ciing 3' 746..808
Mién d4u tan ciing C (CTD) nhombésung (992..1471)
Fig-H gene on CTD nhom bdsung (1292..1471)
Maspl X24 nhom bésung (1478, .3858)
Mién d3u tan ciing N (NTD) nhom bésung (3878..5623)
Gen Fib-H tréu NTD nhém bb sung (3880..5303)
UEE nhém bd sung (5632..5701)
Gen khai ddu chinh nhom bé sung (5704. . 6869)
3xP3 ECFP 6882..8165
dogn hjlpdn‘m tin §' 8576..8610
Alpha LacZ nhém bb sung (9105..9227)
doan lap ddutén cing 5' nhém bd sung (9321.,10261)
Khimg ampicilian nhom b sung (10264, .11121)

*khi béfhé ,ducgc sﬂfiung trong trudng hgp nay c6 nghia 2 trinh ty clia du hiéu la dai AND déi so véi trinh tu
dudc mo ta & day. N6i mot cach khic, né la b6 thé ngugc clia trinh ty dugc thé hién & day.

S& dém ca s& 2908 a 3127 ¢ 2622 g 2593 t
g6c bazo

ctaaattgta agcgttaata ttttgttaaa attcgegtta aatttttgtt aaatcagctc

61 attttttaac caataggccg aaatcggcaa aatcccttat aaatcaaaag aatagaccga
121 gatagggttg agtgttgttc cagtttggaa caagagtcca ctattaaaga acgtggactce
181 caacgtcaaa gggcgaaaaa ccgtctatca gggcgatgge ccactacgtg aaccatcacc
241 ctaatcaagt tttttggggt cgaggtgecg taaagcacta aatcggaacc ctaaagggag
301 cccccgattt agagcttgac ggggaaagcee ggcgaacgtg gcgagaaagg aagggaagaa
361 agcgaaagga gcgggcegeta gggegetgge aagtgtagcg gtcacgctgc gegtaaccac
421 cacaccegee gegettaatg cgecgctaca gggegegtec cattcgccat tcaggctgeg
481 caactgttgg gaagggcgat cggtgeggge ctettegeta ttacgccage tggcgaaagg
541 gggatgtgct gcaaggcgat taagttgggt aacgccaggyg ttttcccagt cacgacgttg
601 taaaacgacg gccagtgagc gegectegtt cattcacgtt tttgaacccg tggaggacgg
661 gcagactcgc ggtgcaaatg tgttttacag cgtgatggag cagatgaaga tgctcgacac
721 gctgcagaac acgcagctag attaacccta gaaagataat catattgtga cgtacgttaa
781 agataatcat gcegtaaaatt gacgcatgtg ttttatcggt ctgtatatcg aggtttattt
841 attaatttga atagatatta agttttatta tatttacact tacatactaa taataaattc
901 aacaaacaat ttatttatgt ttatttattt attaasaaaa aacaaaaact caaaatttct
961 tctataaagt aacaaaactt ttatcgaatt gtatagtatt cttagttgag aaggcatact
1021 tgttgtttet atatgaacct attgtaattt agttttgttt taaatgtgca tgtgaattca
1081 tggattattg ttatccctta aataaatgaa ttcattgatt aattgattat attagtacat
1141 tcaaataaaa tgcatacaaa aaatccgaaa tctgttttct aaaaaaaagt aattaaaaac
1201 aataacttaa atgctctcat ttattaacga aaaaaaaaac atagatgtat ccaggacgaa
1261 gtaagaaaca agggttattt tatattaaaa attagcaatt cacacaaggc agtgctctga
1321 atttaacaac tagttgtctt ctaggaattc cacagttttt gcggacgtta cgacgagaat
1381 agtcgtaact gcgagatgaa gcagatgaca cagaggaagc tgcacttcct gcaccttgte
1441 cgtatccect gccagetecg taactgacgce tcttaaggct agcccaccqgt agcecaccttg
1501 accggcgecg cctgcageag cegeagegge gecagcacet tggccaccca gaccaccacg
1561 gcctgcacce tgagagccta gcccacegta gccaccttga ccggegecge ctgcagcage
1621 cgcagcggcg ccagcacctt ggccacccag accaccacgg cctgcaccet gagagcctag
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1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061

3121

3181

3241
3301
3361
3421

3481
3541
3601
3661
3721
3781
3841

3901

3961

4021

4081

4141

4201
4261
4321

4381
4441

4501
4561
4621
4681
4741
4801
4861

ccecaccgtag
gccacccaga
ggcgeegect
tgcaccctga
agcggegeca
accgtagcca
acccagacca
gccgeetgea
accctgagag
ggcgecagea
gtagccacct
cagaccacca
gcctgcagea
ctgagagcct
gccagcacct
gccaccttga
accaccacgg
tgcagcagcee
agagcctage
agcaccttgg
accttgaccg
accacggect
agcagccgcea
gcctagcecca
accttggcca
ttgaccggcg
acggcctgea
agccgcageg
tagcccaccg
ttggccacce
accggegecy
gcctgeacee
cgcagcagceg
cccaccgtag
gccacccaga
ggcgecgeet
tgcaccctga
atcgctcgta
agaatatgct
cttcatgagce
gaacgtcttg
cattttttta
atctgttgta
attgatgttt
aatcaatacg
gcgctgatct
tgttctaget
aaagtacata
cttgagcttg
gctccgatgg
aacaagagca
tctggcgaga
aacagaatgc
aattgttaat

ccaccttgac
ccaccacgge
gcagcagcecg
gagcctagee
gcaccttgge
ccttgaccgg
ccacggectg
gcageccgcag
cctagcccac
cettggecac
tgaccggcge
cggcetgecac
gceegeagegg
agcccacegt
tggccaccca
ccggegecge
cctgcaccct
gcagcggege
ccaccgtage
ccacecagac
gcgecgeetg
gcaccctgag
gcggegeeag
ccgtagecac
cccagaccac
ccgectgeag
ccctgagage
gcgccageac
tagccacett
agaccaccac
cctgcageag
tgagagcecta
ccagcacctt
ccaccttgac
ccaccacgge
gcagcagceeg
gagcectagge
tatccttgat
cccgeateag
acatcttcct
atcatttttt
gttgtaattt
ttactacttt
gcatttgtat
ataagtgcta
ggaacgagtt
ggggcgttag
attgtatcte
tttcgagett
gtaggtgagc
gtgcttcata
aactcagtgg
tacctcgagg
agatatcata
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cggcgecgee
ctgcaccetg
cagcggegee
caccgtagcec
cacccagacc
cgcegectge
caccctgaga
cggcgccage
cgtagccacc
ccagaccacce
cgcctgeage
cctgagagee
cgccagcace
agccaccttg
gaccaccacg
ctgcagcage
gagagcctag
cagcaccttg
caccttgace
caccacggee
cagcagcecge
agcctagece
caccttggcce
cttgaccgge
cacggcctge
cagcegeage
ctagcccace
cttggccacc
gaccggegec
ggcetgeace
ccgcagegge
gcccaccgta
ggccacccag
cggcgecgee
ctgcaccctg
cagcggegece
cgcecegggee
gagtgctgta
cagcaacata
¢tacaatgga
cattttttce
gttettegat
ggacagtgac
aagcgacata
aaatattgag
aggacatact
gcaagttgaa
atacaccacg
tgttttcect
tctcagactc
gaatctatca
gcagctegtg
ttatgaaaat
ataaattaat

tgcagcagcee
agagcctage
agcaccttgg
accttgaccyg
accacggcct
agcagccgea
gcctagecca
accttggcca
ttgaccggcg
acggcctgea
agccgeageg
tagcccaccg
ttggccacee
accggcegecy
gectgeaccee
cgcageggeg
cccaccgtag
gccacccaga
ggcgecgect
tgcaccctga
agecggegeca
accgtagceca
acccagacca
geccgectgea
accctgagag
ggegecagea
gtagccacct
cagaccacca
gcctgeagea
ctgagagcct
gccagcacct
gcecaccttga
accaccacgg
tgcagcagcec
agagcctage
agcaccttgg
acatatgacg
tccactgttt
actttgagca
ctegitaccg
aagtattcca
aactgeccca
atcactccca
ctgaaacaaa
ctataaattt
gccttagtag
caacattcta
agattttatg
acctattage
aacctgaaag
cgtgatcggt
ttataatcac
gattataatt
aatgcggtta
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gcagcggege
ccaccgtagce
ccacccagac
gcgecgectg
gcaccctgag
gcggegecag
ccgtagecac
cccagaccac
ccgectgeag
ccctgagage
gcgeccagcac
tagccacctt
agaccaccac
cctgcagcag
tgagagccta
ccagcacctt
ccaccttgac
ccaccacggce
gcagcagcecg
gagcctagee
gcaccttgge
ccttgaccgg
ccacggeetg
gcagccgceag
cctagceccac
ccttggecac
tgaccggege
cggcctgecac
gccgcagegg
agcccaccgt
tggccaccca
ccggegeege
cctgcaccct
gcageggege
ccaccgtage
ccacccagac
actgcagcac
gatacgtatg
acagtaccat
tcggaatccg
tggtttttat
gatgcatctc
aaatagtcct
atgttaacaa
cgcacattca
tggtaatagt
attatgtaaa
gtcacattat
tggtagecta
aatttgctaa
aacgcgacce
ataccaatgt
tgcgaaaaaa
taattttatg

cagcaccttg
caccttgacc
caccacggcc
cagcagccgce
agcctagccece
caccttggcee
cttgaccggc
cacggcectge
cagccgeage
ctagceccace
cttggccace
gaccggcgee
ggcctgcace
ccgcagegge
gceccaccgta
ggccacccag
cggegecegee
ctgcacccetg
cagcggcegee
caccgtagee
cacccagacc
cgecgectge
caccctgaga
cggcgccage
cgtagccace
ccagaccace
cgcctgeage
cctgagagec
cgccagceace
agccaccttg
gaccaccacg
ctgcagcage
gagagcctag
cagcaccttg
caccttgacc
caccacggec
tagtgctgaa
gccegetetg
cggaaagtgt
tggttataac
ttttcegttyg
taattatttc
catcaaaatc
ttttttetta
atcgaagtta
aataattgaa
catttgtggg
gttgttatta
ttccagctac
cactagccct
actgagaaga
attaaaatgt
aggcaatagc
caatttcttt
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7561
7621
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7741
7801
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7921
7981
8041
8101

cgtctatttt
attgcaatgc

gattcatctt

ttttaaataa
acaatttacg
tctggecace
atcacaaagg
agttgaacct
aacatctaca
ataacaatac
atttaattga
atttttttgt
aaacattgtt
tcegeggtge
tcctacctag
tecacgggget
agaatctacc
ggctgtgtet
agaacgatga
atgacgtgtt
gggeaggacg
aaccctgtag
acaataaacc
cttgttttct
gaaataggct
ccagtaaata
gttcttggtg
ggctatttta
taaattctgt
ttcatatacc
aatgacctee
cacgaacgag
ccaaattggg
cgagctegec
ggatccaage
ctacggagceg
gcaaataaac
acgatccacc
ccatecctggt
gcgagggcga
tgccegtgee
gctacceega
tccaggagcg
agttcgaggg
acggcaacat
ccgeegacaa
acggcagcegt
tgctgctgcece
agaagcgcega
tggacgagct
tgtagaggtt
aatgaatgca
caatagcatc
gtccaaactc

ctaatgatge
tgatttaccg
gcctactttt
ataaatgtag
atatctgtge
ttctgaaata
ttttgactct
ttttatactg
cattgtattg
aacgtatgaa
tcttattgtt
aatatttaaa
acgttacttg
agaagacaag
ctgagagcct
caaacctgac
accggatcgg
gagggttaat
ccggtgettg
tggggegacy
cgtcaaaatc
tttgtgegta
tatggagtga
tctcaactaa
agatggtgge
gcagttagcg
gttctctaag
cttagtttte
cacatgttta
aaaatgaact
gtgattttga
gtccatgtca
atgaggettt
cgygggatcta
ttatcgattt
acaattcaat
aagcgeaget
ggtcgecace
cgagctggac
tgccacctac
ctggcccace
ccacatgaag
caccatcttc
cgacaccectg
cctggggecac
gcagaagaac
gcagcetcgee
cgacaaccac
tcacatggtc
gtacaagtaa
ttacttgett
attgttgttg
acaaatttca
atcaatgtat
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tttacgaatt
gtgaaatagg
gacgcaaata
tttatteegt
gttttggcga
atagtaaaat
catcttgaga
aaaatttteg
tacagataca
gtaaattaaa
cttactttta
gaacttactt
caattaagca
ccatcgcaac
tgagaggcta
gacgttgceta
aaacgcgacc
ttgctegteg
aggtacctaa
tcgactgett
geccttatte
aaagcttacg
cggcgaagta
tagtttctct
ccgacagtat
atggctgtat
tcgeecttta
taatatcaaa
atgtaaazata
taacaaaaca
atacaggect
atatcggceag
gagcctecgac
attcaattag
cgaacccteg
tcaaacaagc
gaacaagcta
atggtgagca
ggcgacgtaa
ggcaagctga
ctcgtgacca
cagcacgact
ttcaaggacg
gtgaaccgea
aagctggagt
ggcatcaagg
gaccactace
tacctgagca
ctgctggagt
ageggecegeg
taaaaaacct
ttaacttgtt
caaataaagc
cttaaagctt

gttttacata
atattgcaag
aatcacaagt
agceeccecg
ccacttatta
aattaactca
gttggaaccqg
agttttgacg
attacataga
ttgtgatcat
atattttaaa
catgctttect
cttattcaaa
ggtgttaagg
tttcagcgta
acacgaatcc
cgctgagaag
agcccttegt
agcaccgtta
gccattetgt
aggtcccata
tetgtaactg
gatttttgte
atgtccatca
ggttaagtga
getggtatga
acgacaccca
aaggetgttt
attgaaacaa
tagattctta
tcaatctgcg
ctgccttaat
ctagttctag
agactaattc
accgeeggag
aaagtgaaca
aacaatcggg
agggcgagga
acggccacaa
ccctgaagtt
ccctgacctg
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acggcaacta
tcgagctgaa
acaactacat
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agcagaacac
cccagteege
tcgtgacege
actctagatc
cccacaccte
tattgcagct
atttttttca
atcgatacgc
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ttgttgaata
tctgeccagg
tacataatct
ggcgtgacaa
tcaggtggee
cctgcagage
aactgatgcet
tatttacttt
aattaatctt
gaacaatgtg
gaattttata
cccgeggecy
ctttccgtac
gcaggacttt
accttaacta
tagcaagagc
atccggcgag
cgcaagcgac
gtggatcgtg
ccgtaggate
ttttcgatac
ctgttctgga
aatatcaaac
ctcacgattg
gattacaatg
cactctgagg
cggaaagaga
gtacctacct
gtttattcat
tgacactaaa
cggccagteg
caaggatgtc
tgttcccaca
aattagagcet
tataaataga
cgtcgctaag
gtaccgctag
gctgttcace
gttcagegtg
catctgcacc
gggcgtgeag
cgccatgeee
caagacccgc
gggcatcgac
cagccacaac
gatccgccac
ccceatcgge
cctgagcaaa
cgcegggate
ataatcagcc
cccctgaace
tataatggtt
ctgcattcta
gtacggcgeg

tgcattgcat
tatttacata
aaggttcatt
atcaaatggc
cgtgatatcg
gcagcacaag
gatttgaaaa
cgatagaata
tttatttaac
attaattatg
atatcgttca
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aaaacatctt
tttttetgtt
gtaagtgagce
cgtgcttcge
aaactcagtg
gggtcegacg
aggatccgaa
gggaatgggc
aataaagagc
ctaatgagag
ctttagtgct
attcgtggca
tgccctatta
attctgctac
tgtgaccgta
agtcaggtca
tatgtaacca
gtttattcaa
tctatcgcag
ttgagtgact
atggttaatt
aattcaatta
ggcgettegt
cgaaagctaa
agtcgacggt
ggggtggtge
tceggegagg
accggcaage
tgcttcagee
gaaggctacg
gccgaggtga
ttcaaggagg
gtctatatca
aacatcgagg
gacggcceceg
gaccccaacg
actctcggea
ataccacatt
tgaaacataa
acaaataaag
gttgtggttt
cctaggecgg
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816l
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ccgatactag
ttaattagat
gtcgacggta
acgtaagtag
gtaaaagata
acttaccgea
atgcacagcg
gtcaatttta
gggtcttttt
gaagccecgtg
tgctgctgcea
gccatgcacg
cggettttce
accggcgaca
ggatattacg
cceccgtgagt
gaaattgtta
cctggggtge
tccagtcggg
gcggtttgeg
ttecggetgceyg
caggggataa
aaaaggccgce
atcgacgcete
ccectggaag
ccgeectttet
gttcggtgta
acegetgege
cgccactggce
cagagttctt
gcgetetget
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgcctg
ccagtgcetge
accagccage
agtctattaa
acgttgttge
tcagctccgg
cggttagcte
tcatggttat
ctgtgactgg
gctettgeee
tcatcattgg
ccagttcgat
gcgtttetgg
cacggaaatg
gttattgtet
ttccgegeac

agcggcecegee
cttaatacga
tcgataaget
aacatgaaat
atcatgcegtce
ttgacaagca
acggattcgce
cgcagactat
tccggetcag
cctttteeeg
ttgacgttga
cctttaacgg
ggacacagtt
gccggaactg
tcagecgagga
tacceggcgg
tcegetcaca
ctaatgagtg
aaacctgteg
tattgggege
gcgagcggta
cgcaggaaag
gttgetggeg
aagtcagagg
ctccetegtg
ccctteggga
ggtegttege
cttatceggt
agcagccact
gaagtggtgg
gaagecagtt
tggtagcggt
agaagatcet
agggattttg
atgaagtttt
cttaatcagt
actceccgte
aatgataccg
cggaagggce
ttgttgeegg
cattgctaca
ttcccaacga
ctteggtect
ggcagcactg
tgagtactca
ggcgtcaata
aaaacgttct
gtaacccact
gtgagcaaaa
ttgaatactc
catgagegga
atttcceega

26612

accgeggtgg
ctcactatag
tgatatctat
aacaatataa
attttgacte
cgcecteacqgg
gctatttaga
ctttctaggg
tcategecca
cgaggttgaa
gcgaaaacgc
tgaactgtte
ccggatggte
ccgtgceggt
cgggtatecct
gegegettgg
attccacaca
agctaactca
tgcecagetge
tecttecgett
tcagctcact
aacatgtgag
ttttteccata
tggcgaaacc
cgctctectg
agegtggege
tccaagetgg
aactatcgtc
ggtaacagga
cctaactacg
accttcggaa
ggtttttttyg
ttgatetttt
gtcatgacat
aaatcaatct
gaggcaccta
gtgtagataa
cgagacccac
gagcgcagaa
gaagctagag
ggcategtgyg
tcaaggcgag
ccgategttg
cataattctc
accaagtcat
cgggataata
tcggggegaa
cgtgcaccca
acaggaaggc
atactcttcc
tacatatttg
aaagtgccac
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agctccaget
ggcgaattgg
aacaagaaaa
ttatcgtatg
acgeggtegt
gagctccaag
aagagagagc
ttaatctage
agetggeget
gcggcatgga
acgtttacca
gttcaggcca
agcccgaage
gtgcagatta
ggetggatge
cgtaatcatg
acatacgagc
cattaattge
attaatgaat
cctegetcac
caaaggcggt
caaaaggcca
ggctcegeec
cgacaggact
ttccgacect
tttcteatag
getgtgtgea
ttgagtccaa
ttagcagagc
gctacactag
aaagagttgg
tttgcaagca
ctacggggtc
tatcaaaaag
aaagtatata
tctcagegat
ctacgatacyg
gctcaccgge
gtggtcctge
taagtagtte
tgtcacgcte
ttacatgatc
tcagaagtaa
ttactgtcat
tctgagaata
ccgegecaca
aactctcaag
actgatcttce
aaaatgccge
tttttcaata
aatgtattta

tttgttcect
gtaccgggece
tatatatata
agttaaatct
tatagttcaa
cggcgactga
aatatttcaa
tgcatcagga
atctgggceat
aagagtttgce
tgatgattcg
cctgggatac
gcatcagcaa
atgacagcegg
cgcagaaatg
gtcatagcetg
cggaagcata
gttgcgetea
cggccaacge
tgactcgetg
aatacggtta
gcaaaaggcc
ccctgacgag
ataaagatac
gcecgettacc
ctcacgetgt
cgaacccece
cccggtaaga
gaggtatgta
aaggacagta
tagctcttga
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact
ctgtctattt
ggagggctta
tccagattta
aactttatcc
gccagttaat
gtcgtttggt
ccccatgttg
gttggeccgea
gccatccgta
gtgtatgcgg
tagcagaact
gatcttaccg
agcatctttt
aaaaaaggga
ttattgaagc
gaaaaataaa

ttagtgaggg
ccecectegag
ataagttatc
taaaagtcac
aatcagtgac
gatgtcctaa
gaatgcatgce
tcatatcgte
cggggaggaa
cgaggatgac
ggaaggtgtg
cagttcgteg
cccgaacaat
tgeggegetg
gacatggata
tttectgtgt
aagtgtaaag
ctgceecgett
gcggggagag
cgcteggteg
ccacagaat
aggaaccgta
catcacaaaa
caggcgtttce
gyatacctgt
aggtatcteca
gttcagceeeg
cacgacttat
ggcggtgeta
tttggtatct
tccggcaaac
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca
cgttcatcca
ccatctggee
tcagcaataa
gectccatce
agtttgcgea
atggcttcat
tgcaaaaaag
gtgttatcac
agatgetttt
cgaccgagtt
ttaaaagtgc
ctgttgagat
actttcacca
ataagggcga
atttatcagg
caaatagggg
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Ala
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Gly
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Gly

180

Ala

Ala

Gln

Gly

Gly

260

Gly

Ala

Ala

Gly

Gly

Ala

Tyr

Ala

Ala

165

Gly

Gly
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Ala

735

Ala

Ala

Gly

560

Ala

Gly

Ala

Gly

Gly

640

Ala

Tyr

Ala

Ala

Gly

720

Gly

Gly



Ala

Gly

Gly

785

Gly

Gly

Ala

Ala

Gln

865

Gly

Gly

Gly

Ala

Ala

945

Gly

Ala

Tyr

770

Ala

Ala

Gly

Gly

Gly

850

Gly

Ala

Ala

Gln

Gly

930

Gly

Gly

Ala

755

Gly

Gly

Ala

Tyr

Ala

835

Ala

Gly

Gly

Gly

Gly

915

Ala

Ala

Gln

Gly

Ala

Gly

Ala

Gly

820

Gly

Ala

Tyr

Ala

Ala

900

Gly

Gly

Gly

Gly

Ala

Gly

Ala

Gly

805

Ala

Gly

Ala

Gly

Gly

885

Ala

Tyr

Ala

Ala

Gly
965

Gly

Ala

Gly

790

Ala

Gly

Ala

Gly

Ala

870

Gly

Ala

Gly

Gly

Ala

950

Tyr

Ala

Gly

775

Gly

Gly

Ala

Gly

Ala

855

Gly

Ala

Gly

Ala

Gly

935

Ala

Gly

Gly

760

Ala

Tyr

Ala

Gly

Gly

840

Gly

Ala

Gly

Ala

Gly

920

Ala

Gly

Ala
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Ala Gly

Gly Ala

Gly Arg

Gly Ala

810

Ala Gly
825
Tyr Gly
Ala Gly
Gly Ala
Gly Tyr
890
Gly Ala
905
Ala Gly
Gly Gly

Ala Gly

Gly Ala
970

-103-

Gly

Ala

Gly

795

Gly

Ala

Arg

Ala

Gly

875

Gly

Gly

Ala

Tyr

Ala

955

Gly

Tyr

Ala

780

Ala

Gly

Ala

Gly

Gly

860

Ala

Arg

Ala

Gly

Gly

940

Gly

Ala

Gly

765

Ala

Gly

Tyr

Ala

Ala

845

Gly

Ala

Gly

Gly

Ala

925

Arg

Ala

Gly

Gly

Ala

Ala

Gly

Ala

830

Gly

Tyr

Ala

Ala

Gly

910

Ala

Gly

Gly

Ala

Gln

Gly

Gly

Gly

815

Ala

Ala

Gly

Ala

Gly

895

Tyr

Ala

Ala

Gly

Ala
975

Gly

Ala

Ala

800

Gln

Gly

Gly

Gly

Ala

880

Ala

Gly

Ala

Gly

Tyr

960

Ala
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Ala Ala Gly Ala Gly Ala Gly Gly Ala Gly Gly Tyr Gly Arg Gly Ala
980 985 990

Gly Ala Gly Ala Gly Ala Ala Ala Gly Ala Gly Ala Gly Ala Gly Gly
995 1000 1005

Tyr Gly Gly Gln Gly Gly Tyr Gly Ala Gly Ala Gly Ala Gly Ala
1010 1015 1020

Ala Ala Ala Ala Gly Ala Gly Ala Gly Gly Ala Gly Gly Tyr Gly
1025 1030 1035

Arg Gly Ala Gly Ala Gly Ala Gly Ala Ala Ala Gly Ala Gly Ala
1040 1045 1050

Gly Ala Gly Gly Tyr Gly Gly Gln Gly Gly Tyr Gly Ala Gly Ala
1055 1060 1065

Gly Ala Gly Ala Ala Ala Ala Ala Gly Ala Gly Ala Gly Gly Ala
1070 1075 1080

Gly Gly Tyr Gly Arg Gly Ala Gly Ala Gly Ala Gly Ala Ala Ala
1085 1090 1095

Gly Ala Gly Ala Gly Ala Gly Gly Tyr Gly Gly Gln Gly Gly Tyr
1100 1105 1110

Gly Ala Gly Ala Gly Ala Gly Ala Ala Ala Ala Ala Gly Ala Gly
1115 1120 1125

Ala Gly Gly Ala Gly Gly Tyr Gly Arg Gly Ala Gly Ala Gly Ala
1130 1135 1140

Gly Ala Ala Ala Gly Ala Gly Ala Gly Ala Gly Gly Tyr Gly Gly
1145 1150 1155

Gln Gly Gly Tyr Gly Ala Gly Ala Gly Ala Gly Ala Ala Ala Ala
1160 1165 1170

Ala Gly Ala Gly Ala Gly Gly Ala Gly Gly Tyr Gly Arg Gly Ala
1175 1180 1185

Gly Ala Gly Ala Gly Ala Ala Ala Gly Ala Gly Ala Gly Ala Gly
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Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

1190

Tyr
1205

Ala
1220

Arg
1235

Gly
1250

Gly
1265

Gly
1280

Gly
1295

Gly
1310

Ala
1325

Gly
1340

Gln
1355

Ala
1370

Gly
1385

Gly
1400

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

1195

Gly
1210

Ala
1225

Gly
1240

Gly
1255

Ala
1270

Gly
1285

Ala
1300

Ala
1315

Gly
1330

Ala
1345

Ala
1360

Gly
1375

Ala
1390

Gly
1405
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Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly
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Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

1200

Ala
1215

Ala
1230

Ala
1245

Tyr
1260

Gly
1275

Ala
1290

Gly
1305

Ala
1320

Ala
1335

Gly
1350

Gly
1365

Tyr
1380

Gly
1395

Gly
1410

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala



Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala
1415

Gly
1430

Ala
1445

Ala
1460

Ala
1475

Ala
1490

Tyr
1505

Gly
1520

Ala
1535

Gly
1550

Ala
1565

Ala
1580

Gly
1595

Gly
1610

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Ala

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Gly
1420

Ala
1435

Tyr
1450

Ala
1465

Arg
1480

Gly
1495

Gly
1510

Gly
1525

Gly
1540

Gly
1555

Ala
1570

Gly
1585

Gln
1600

Ala
1615
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Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly
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Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly
1425

Ala
1440

Gly
1455

Ala
1470

Gly
1485

Gly
1500

Ala
1515

Gly
1530

Ala
1545

Ala
1560

Gly
1575

Ala
1590

Ala
1605

Gly
1620

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly



Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Tyr
1625

Gly
1640

Gly
1655

Gly
1670

Ala
1685

Gly
1700

Ala
1715

Gly
1730

Gly
1745

Ala
1760

Gly
1775

Ala
1790

Ala
1805

Gly
1820

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Gly
1630

Gly
1645

Ala
1660

Gly
1675

Ala
1690

Ala
1705

Ala
1720

Ala
1735

Tyr
1750

Gly
1765

Ala
1780

Gly
1795

Ala
1810

Ala
1825

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly
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Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

-107-

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Ala
1635

Gly
1650

Gly
1665

Ala
1680

Tyr
1695

Ala
1710

Arg
1725

Gly
1740

Gly
1755

Gly
1770

Gly
1785

Gly
1800

Ala
1815

Gly
1830

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala



Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Ala
1835

Ala
1850

Gly
1865

Ala
1880

Gly
1895

Gly
1910

Ala
1925

Tyr
1940

Ala
1955

Arg
1970

Gly
1985

Gly
2000

Gly
2015

Gly
2030

Gly

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly
1840

Gly
1855

Tyr
1870

Gly
1885

Gly
1900

Gly
1915

Ala
1930

Gly
1945

Ala
1960

Gly
1975

Gly
1990

Ala
2005

Gly
2020

Ala
2035

Ala
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Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

-108-

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gln
1845

Ala
1860

Gly
1875

Gly
1890

Ala
1905

Gly
1920

Ala
1935

Ala
1950

Ala
1965

Ala
1980

Tyr
1995

Gly
2010

Ala
2025

Gly
2040

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala



Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

2045

Ala
2060

Gly
2075

Gln
2090

Ala
2105

Gly
2120

Gly
2135

Ala
2150

Gly
2165

Ala
2180

Ala
2195

Ala
2210

Ala
2225

Tyr
2240

Gly
2255

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

2050

Gly
2065

Ala
2080

Ala
2095

Gly
2110

Ala
2125

Gly
2140

Gly
2155

Ala
2170

Tyr
2185

Ala
2200

Arg
2215

Gly
2230

Gly
2245

Gly
2260
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Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

-109-

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

2055

Ala
2070

Gly
2085

Gly
2100

Tyr
2115

Gly
2130

Gly
2145

Gly
2160

Ala
2175

Gly
2190

Ala
2205

Gly
2220

Gly
2235

Ala
2250

Gly
2265

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala



Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Ala
2270

Gly
2285

Ala
2300

Ala
2315

Gly
2330

Gly
2345

Tyr
2360

Gly
2375

Gly
2390

Gly
2405

Ala
2420

Gly
2435

Ala
2450

Gly
2465

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly
2275

Gly
2290

Ala
2305

Gly
2320

Gln
2335

Ala
2350

Gly
2365

Gly
2380

Ala
2395

Gly
2410

Ala
2425

Ala
2440

Ala
2455

Ala
2470

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly
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Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

-110-

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala
2280

Ala
2295

Gly
2310

Ala
2325

Ala
2340

Gly
2355

Ala
2370

Gly
2385

Gly
2400

Ala
2415

Tyr
2430

Ala
2445

Arg
2460

Gly
2475

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly



Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Gly
2480

Ala
2495

Gly
2510

Ala
2525

Ala
2540

Gly
2555

Ala
2570

Ala
2585

Gly
2600

Ala
2615

Gly
2630

Gly
2645

Ala
2660

Tyr
2675

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Tyr
2485

Gly
2500

Ala
2515

Gly
2530

Ala
2545

Ala
2560

Gly
2575

Gly
2590

Tyr
2605

Gly
2620

Gly
2635

Gly
2650

Ala
2665

Gly
2680
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Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

-111-

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly
2490

Gly
2505

Gly
2520

Gly
2535

Ala
2550

Gly
2565

Gln
2580

Ala
2595

Gly
2610

Gly
2625

Ala
2640

Gly
2655

Ala
2670

Ala
2685

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly



Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Ala
2690

Arg
2705

Gly
2720

Gly
2735

Gly
2750

Gly
2765

Gly
2780

Ala
2795

Gly
2810

Gln
2825

Ala
2840

Gly
2855

Gly
2870

Ala
2885

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Ala
2695

Gly
2710

Gly
2725

Ala
2740

Gly
2755

Ala
2770

Ala
2785

Gly
2800

Ala
2815

Ala
2830

Gly
2845

Ala
2860

Gly
2875

Gly
2890

Ala
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Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly
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Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Ala
2700

Ala
2715

Tyr
2730

Gly
2745

Ala
2760

Gly
2775

Ala
2790

Ala
2805

Gly
2820

Gly
2835

Tyr
2850

Gly
2865

Gly
2880

Gly
2895

Ala

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala



Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

2900

Ala
2915

Ala
2930

Ala
2945

Ala
2960

Tyr
2975

Gly
2990

Ala
3005

Gly
3020

Ala
3035

Ala
3050

Gly
3065

Gly
3080

Tyr
3095

Gly
3110

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Ala

Gly

Gly

Ala

Gly

Ala

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Ala

Ala

Gly

2905

Tyr
2920

Ala
2935

Arg
2950

Gly
2965

Gly
2980

Gly
2995

Gly
3010

Gly
3025

Ala
3040

Gly
3055

Gln
3070

Ala
3085

Gly
3100

Gly
3115

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr
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Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

-113-

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

2910

Gly
2925

Ala
2940

Gly
2955

Gly
2970

Ala
2985

Gly
3000

Ala
3015

Ala
3030

Gly
3045

Ala
3060

Ala
3075

Gly
3090

Ala
3105

Gly
3120

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly



Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

" Gly

Gly

Gly
3125

Gly
3140

Ala
3155

Gly
3170

Ala
3185

Gly
3200

Gly
3215

Ala
3230

Gly
3245

Ala
3260

Ala
3275

Gly
3290

Ala
3305

Ala
3320

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala
3130

Gly
3145

Ala
3160

Ala
3175

Ala
3190

Ala
3205

Tyr
3220

Gly
3235

Ala
3250

Gly
3265

Ala
3280

Ala
3295

Gly
3310

Gly
3325
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Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

-114-

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Gly
3135

Ala
3150

Tyr
3165

Ala
3180

Arg
3195

Gly
3210

Gly
3225

Gly
3240

Gly
3255

Gly
3270

Ala
3285

Gly
3300

Gln
3315

Ala
3330

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly



Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Gly
3335

Ala
3350

Gly
3365

Gly
3380

Ala
3395

Tyr
3410

Ala
3425

Arg
3440

Gly
3455

Gly
3470

Gly
3485

Gly
3500

Gly
3515

Ala
3530

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Tyr
3340

Gly
3355

Gly
3370

Gly
3385

Ala
3400

Gly
3415

Ala
3430

Gly
3445

Gly
3460

Ala
3475

Gly
3490

Ala
3505

Ala
3520

Gly
3535
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Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

-115-

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Gly
3345

Gly
3360

Ala
3375

Gly
3390

Ala
3405

Ala
3420

Ala
3435

Ala
3450

Tyr
3465

Gly
3480

Ala
3495

Gly
3510

Ala
3525

Ala
3540

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly



Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Gly
3545

Gln
3560

Ala
3575

Gly
3590

Gly
3605

Ala
3620

Gly
3635

Ala
3650

Ala
3665

Ala
3680

Ala
3695

Tyr
3710

Gly
3725

Ala
3740

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Ala
3550

Ala
3565

Gly
3580

Ala
3595

Gly
3610

Gly
3625

Ala
3640

Tyr
3655

Ala
3670

Arg
3685

Gly
3700

Gly
3715

Gly
3730

Gly
3745

Gly
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Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

-116-

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly
3555

Gly
3570

Tyr
3585

Gly
3600

Gly
3615

Gly
3630

Ala
3645

Gly
3660

Ala
3675

Gly
3690

Gly
3705

Ala
3720

Gly
3735

Ala
3750

Ala

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala



Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

3755

Ala
3770

Ala
3785

Gly
3800

Gly
3815

Tyr
3830

Gly
3845

Gly
3860

Gly
3875

Ala
3890

Gly
3905

Ala
3920

Gly
3935

Gly
3950

Ala
3965

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

3760

Ala
3775

Gly
3790

Gln
3805

Ala
3820

Gly
3835

Gly
3850

Ala
3865

Gly
3880

Ala
3895

Ala
3910

Ala
3925

Ala
3940

Tyr
3955

Gly
3970
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Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

-117-

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

3765

Gly
3780

Ala
3795

Ala
3810

Gly
3825

Ala
3840

Gly
3855

Gly
3870

Ala
3885

Tyr
3900

Ala
3915

Arg
3930

Gly
3945

Gly
3960

Gly
3975

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Arg

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly



Arg

‘Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Gly
3980

Ala
3995

Ala
4010

Gly
4025

Ala
4040

Ala
4055

Gly
4070

Ala
4085

Gly
4100

Gly
4115

Ala
4130

Tyr
4145

Ala
4160

Arg
4175

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Ala
3985

Gly
4000

Ala
4015

Ala
4030

Gly
4045

Gly
4060

Tyr
4075

Gly
4090

Gly
4105

Gly
4120

Ala
4135

Gly
4150

Ala
4165

Gly
4180

26612

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

-118-

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly
3990

Gly
4005

Ala
4020

Gly
4035

Gln
4050

Ala
4065

Gly
4080

Gly
4095

Ala
4110

Gly
4125

Ala
4140

Ala
4155

Ala
4170

Ala
4185

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly



Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly
4190

Gly
4205

Gly
4220

Gly
4235

Gly
4250

Ala
4265

Gly
4280

Gln
4295

Ala
4310

Gly
4325

Gly
4340

Ala
4355

Gly
4370

Ala
4385

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Gly
4195

Ala
4210

Gly
4225

Ala
4240

Ala
4255

Gly
4270

Ala
4285

Ala
4300

Gly
4315

Ala
4330

Gly
4345

Gly
4360

Ala
4375

Tyr
4390
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Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

-119-

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Tyr
4200

Gly
4215

Ala
4230

Gly
4245

Ala
4260

Ala
4275

Gly
4290

Gly
4305

Tyr
4320

Gly
4335

Gly
4350

Gly
4365

Ala
4380

Gly
4395

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala



Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala
4400

Ala
4415

Ala
4430

Tyr
4445

Gly
4460

Ala
4475

Gly
4490

Ala
4505

Ala
4520

Gly
4535

Gly
4550

Tyr
4565

Gly
4580

Gly
4595

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Ala
4405

Arg
4420

Gly
4435

Gly
4450

Gly
4465

Gly
4480

Gly
4495

Ala
4510

Gly
4525

Gln
4540

Ala
4555

Gly
4570

Gly
4585

Ala
4600

Gly

26612

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

-120-

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Ala
4410

Gly
4425

Gly
4440

Ala
4455

Gly
4470

Ala
4485

Ala
4500

Gly
4515

Ala
4530

Ala
4545

Gly
4560

Ala
4575

Gly
4590

Gly
4605

Ala

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly



Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Ala

Gly

4610

Ala
4625

Gly
4640

Ala
4655

Gly
4670

Gly
4685

Ala
4700

Gly
4715

Ala
4730

Ala
4745

Gly
4760

Ala
4775

Ala
4790

Gly
4805

Ala
4820

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Ala

Ala

Gly

Ala

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

4615

Ala
4630

Ala
4645

Ala
4660

Ala
4675

Tyr
4690

Gly
4705

Ala
4720

Gly
4735

Ala
4750

Ala
4765

Gly
4780

Gly
4795

Tyr
4810

Gly
4825
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Gly

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Ala

Arg

Gly

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Ala

Gly

Ala

-121-

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Ala

Gly

4620

Tyr
4635

Ala
4650

Arg
4665

Gly
4680

Gly
4695

Gly
4710

Gly
4725

Gly
4740

Ala
4755

Gly
4770

Gln
4785

Ala
4800

Gly
4815

Gly
4830

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Gly

Ala

Tyr

Gly

Ala

Ala

Gly

Gly

Tyr

Gly

Gly

Gly

Ala

Gly

Ala

Gly

Gly

Gln

Ala

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Tyr

Gly

Ala

Gly



Gln Gly
4835

Ala Gly
4850

Gly Ala
4865

Gly Tyr
4880

Ala Ala
4895

Gly Arg
- 4910

Ala Gly
4925

Ala Gly
4940

<210> 25
<211> 93

Gly Tyr

Ala Gly

Gly Ala

Gly Ala

Ala Gly

Gly Ala

Gly Gly Gln Gly

Ala Ala

Gly Ala

Ala Gly

Ala Gly

<212> PRT
<213> Argiope trifasciata

<400> 25
Gly Ala
1

Gly Ala

Gly Ser

Gly Ala

50

Gly Ala

Gly Ser

Gly Ala

20

Gly Ala

Gly Ser

Gly Ser

Ala Gly

Gly Ala

Gly Tyr

Ala Ala

Gly Ala

5

Gly Ser

Gly Ala

Gly Ala

Asp Gly

Gly
4840

Gly
4855

Ala
4870

Gly
4885

Ala
4900

Gly
4915

Gly
4930

Ala
4945

Gly Ala

Gly Ser

Gly Ser

40

Gly Ala

Tyr Gly
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Ala

Ala

Ala

Tyr

Gly

Ala

Gly

Ala

Gly

Gly

Gly

Gly

Ala

Gly

Gln

Ala

Gly Se

10

Gly Al

25

Gly Al

Gly Se

Arg G1

-122-

Ala Gly Ala Ala Ala Ala
4845

Gly Tyr Gly Arg Gly Ala
4860

Ala Gly Ala Gly Ala Gly
4875

Ala Gly Ala Gly Ala Gly
4890

Gly Gly Ala Gly Gly Tyr
4905

Ala Ala Ala Gly Ala Gly
4920

Gly Gly Tyr Gly Ala Gly
4935

Gly Ala

r Gly Ala Gly Ala Gly Ser

15
a Gly Tyr Gly Val Gly Ala
30
a Gly Ala Gly Tyr Gly Ala
45
r Gly Ala Gly Ala Gly Ser
60
y Phe Gly Ala Gly Ala Gly



65

70

Ser Gly Ala Gly Ala Gly Ser Gly

<210> 26
<211> 20

<212>
<213>

<400> 26
Gly Ala Gly Ala

1

Gly

Gly

Gly

Gly

65

Gly

Gly

Gly

Gly

Gly

145

Gly

Gly

Ala

Gly

50

Tyr

Ala

Gly

Ala

Gly

130

Tyr

Ala

0

PRT
Araneus sp.

Ala

Ala

35

Gly

Gly

Gly

Ala

Ala

115

Gly

Gly

Gly

Gly

20

Ala

Ala

Ala

Ala

Gly

100

Ala

Ala

Ala

Ala

85

Ala

Gly

Ala

Gly

Gly

Ala

85

Gly

Ala

Gly

Gly

Ala
165

Gly

Tyr

Ala

Ala

Ala

70

Gly

Tyr

Ala

Ala

Ala

150

Gly

Gly

Gly

Gly

Gly

55

Gly

Gly

Gly

Gly

Gly

135

Gly

Gly

Tyr

Gln

Ala

40

Ala

Ala

Tyr

Gln

Ala

120

Ala

Ala

Tyr
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75

Ala Gly Tyr Gly Ala

Gly

Gly

25

Gly

Gly

Gly

Gly

Gly

105

Gly

Gly

Gly

90

Gly

10

Tyr

Ala

Gly

Ala

Gly

90

Tyr

Ala

Gly

Ala

Gly
170

-123-

Gly

Gly

Gly

Ala

Ala

75

Gly

Gly

Gly

Ala

Ala

155

Gly

Ala

Ala

Ala

Gly

60

Ala

Ala

Ala

Ala

Gly

140

Ala

Ala

Gly

Gly

Ala

45

Gly

Ala

Gly

Gly

Ala

125

Gly

Ala

Gly

Ala

Ala

30

Gly

Tyr

Ala

Ala

Ala

110

Gly

Tyr

Ala

Ala

Gly

15

Gly

Gly

Gly

Gly

Gly

95

Gly

Gly

Gly

Gly

Gly
175

80

Ala

Ala
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Gly

Xaa

Gly
320



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

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

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

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

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

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

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

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

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

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

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

<220>
<221>

MOD RES
(25) ..(25)
Axit amin bat

MOD_RES
(30)..(30)
Axit amin bat
MOD RES
(52)..(52)
Axit amin bt

MOD RES
(57)..(57)
Axit amin bat

MOD_RES
(62)..(62)
Axit amin bat

MOD_RES
(67)..(67)
Axit amin bat

MOD_RES
(72) .. (72)
Axit amin bat

MOD_RES
(75) ..(75)
Axit amin bat

MOD_RES
(78)..(78)
Axit amin bat

MOD_RES
(81)..(81)
Axit amin bat

MOD_RES
(84)..(84)
Axit amin bt

MOD_RES

ky

ky

ky

ky

26612
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<222> (87)..(87)
<223> Axit amin bt ky

<220>
<221> MOD_RES

<222> (90)..(90)

<223> Axit amin bat ky

<220>

<221> MOD_RES

<222> (95)..(95)

<223> Axit amin bat ky

<220>
<221> MOD RES
<222> (100)..(100)

<223> Axit amin b4t ky

<220>
<221> MOD_RES
<222> (105)..(105)

<223> Axit amin b4t ky

<220>
<221> MOD_RES
<222> (110)..(110)

<223> Axit amin bat ky

<220>

<221> MOD_RES

<222> (115)..(115)
<223> Axit amin bat ky

<220>

<221> MOD _RES

<222> (120)..(120)
<223> Axit amin bat ky

<220>

<221> MOD_RES

<222> (125)..(125)
<223> Axit amin bat ky

<400> 29
Gly Pro Gly Gly Xaa Gly Pro Gly Gly Xaa Gly Pro Gly Gly Xaa Gly
1 5 10 15

Pro Gly Gly Xaa Gly Pro Gly Gly Xaa Gly Pro Gly Gly Xaa Gly Pro
20 25 30

Val Thr Val Asp Val Asp Val Ser Val Gly Gly Ala Pro Gly Gly Gly
35 40 45

Pro Gly Gly Xaa Gly Pro Gly Gly Xaa Gly Pro Gly Gly Xaa Gly Pro
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50

Gly Xaa

65

Gly

Xaa Gly Gly

Pro Gly Gly

Xaa
115

Gly Gly

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

30
17388
ADN
Trinh
<220>
<223> Mb
<400> 30
tcgacgtccc
gctttaagat
tttatttgtg
caagttaaca
gttttttaaa
cggccgctac
gtagtcctcg
ctgcacgggc
cttcagcttc
ctcggtggag
gttccgccga
gtcacggtca
gggaaggaca

ccgtactgga

Gly Pro

Xaa Gly

85

Xaa
100

Gly

Gly Pro

tu nhén

Gly

70

Gly

Pro

Gly

55

Gly Xaa

Xaa Gly
Gly

Gly

Xaa
120

Gly

tao

26612

Xaa
75

Gly Gly

Xaa
90

Gly Gly

Xaa Pro

105

Gly

Gly Pro Gly

60

Gly Gly

Pro Gly
Gly

Gly

Xaa
125

Gly

trinh ty nhan tao: Polynucleotit tdng hop

atggccattc
acattgatga
aaatttgtga
acaacaattg
gcaagtaaaa
aggaacaggt
ttgtgggagg
ttcttggcca
agggccttgt
gcctcccagce
tgaacttcac
ccacgccgcece

gcttcttgta

actgggggga

gaattcggcc
gtttggacaa
tgctattgct
cattcatttt
cctctacaaa
ggtggcggcc
tgatgtccag
tgtagatgga
ggatctcgcce
ccatggtctt
cttgtagatg
gtcctcgaag

gtcggggatg

caggatgtcc

ggcctaggcg

accacaacta
ttatttgtaa
atgtttcagg
tgtggtatgg
ctcggtgcgce
cttggagtcc
cttgaactcc
cttcagcacg
cttctgcatt
aagcagccgt
ttcatcacgc
tcggcggggt

caggcgaadgg
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cgccgtacgce
gaatgcagtg
ccattataag
ttcaggggga
ctgattatga
tcgtactgcet
acgtagtagt
accaggtagt

ccgtcgecggg

acggggccgt

cctgcaggga
gctcccactt

gcttcacgta

gcagggggcc

Xaa Gly Gly

80

Gly Xaa Gly

95

Xaa Gly Pro
110

gtatcgataa
aaaaaaatgc
ctgcaataaa
ggtgtgggag
tctagagtcg
ccacgatggt
agccgggceag
ggccgccgtce
ggtacaggcg
cggaggggaa
ggagtcctgg
gaagccctcg
caccttggag

gcccttggtce

60

120

180

240

300

360

420

480

540

600

660

720

780

840



accttcagct
tctcgaactc
tgatgacgtt
ccgtcgactc
tagctttcgce
cgaagcgcct
aattgaatta
tccecegggceg
accgggaagt
acggacccct
catcttgtga
attataatca
gcagtaggaa
gcataaattc
gtcgcaaaaa
gtttagaagc
atgaagtgcc
actgtactta
aaaaagttat
ataagtataa
catgactgtt
ttttgttact
taaataaatt
tatctattca
tttacgcatg
tagtttctaa
tctgtgagat
gacacatttt

tgttcaaatt

tcacggtgtt
gtggccgttce
cttggaggag
tagcggtacc
ttagcgacgt
ctatttatac
gctctaattg
agctcgaatt
actgaaaaac
tactctcgtc
tgaggatgct
aactaaaggc
gacgaatagg
ttttattata
atttatgaga
tcctactttg
tggtacatca
ctgcccctcet
ttgtcgagag
tttgtttcta
tttaaagtac
ttatagaaga
gtttgttgaa
aattaataaa
attatcttta
tttttttatt
tgtcgtattc
cgtcgatttg

gatccatatt

gtggcccteg
acggtgccct
cgcaccatgg
ccgattgttt
gttcactttg
tccggcggte
aattagtctt
aaaccattgt
agtcgctcca
tcatataaac
tctatcaacg
ggagtggaca
tggcctatgg
tacagccata
aacctttaca
aagagatatt
gatgacagta
aaaataaggc
cataatattg
ttatgtataa
aaaataagtt
aattttgagt
tttattatta
taaacctcga
acgtacgtca
attcagcctg
tagccttttt
cgttttgatc

aacgatatca
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taggggcggce
ccatgcgcac
tggcgaccgg
agcttgttca
cttgtttgaa
gagggttcga
ctaattgaat
gggaaccgtg
ggccagtggg
cgaagccagc
aaagtaccgg
cgctagacca
cattattgta
atgtcagtag
tgagcctgac
tgcgcgataa
ctgaagagcc
gaaaggcaaa
atatgtgcca
gttaagctaa
tatttttgta
ttttgttttt
gtatgtaagt
tatacagacc
caatatgatt
ctgtcgtgaa
agtttttcgce
aaagacttga

acccgatgcecg
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cctcgceccecect
cttgaagcgc
tggatccecgg
gctgcgcettg
ttgaattgtc
aatcgataag
tagtctctaa
cgatcaaaca
aacatcgatg
taagatggta
taaaccgcaa
aatgtgttct
cggaatgata
caagggagaa
gtcatcgttt
tatctctaat
agtaatgaaa
tgcatcgtgce
aagttgtttc
ttacttattt
aaagagagaa
ttttaataaa
gtaaatataa
gataaaacac
atctttctag
taccgtatat
tcatcgactt
gcagagacac

tatatggtgc

cgcccctega
atgaactcct
gcccgceggta
tttatttgct
gctccgtaga
cttggatcct
ttgaattaga
aacgcgagat
ttttottttg
tacttattat
atggttatgt
gtgatgacct
aacattgcct
aaggttcaaa
atgcgtaagc
attttgccaa
aaacgtactt
aaaaaatgca
tgactgacta
tataatacaa
tgtttaaaag
taaataaaca
taaaacttaa
atgcgtcaat
ggttaaataa
ctcaacgctg
gatattgtcc
gttaatcaac

gtaaaatata

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580



ttttttaacc
catgttttct
gttgcaaaac
cacagattta
éaacgtgtac
taaatcaact
gaccaacaag
tcacaatttt
gtgactggga
ccagctggcg
tgaatggcga
accgcatatg
gacacccgcce
acagacaagc
cgaaacgcgc
taataatggt
tttgtttatt
aaatgcttca
ttattccecctt
aagtaaaaga
acagcggtaa
ttaaagttct
gtcgccgceat
atcttacgga
acactgcggc
tgcacaacat
ccataccaaa

aactattaac

ctcttatact
tttttggata
gtggcatttt
aagaagaacc
acagacgcgt
tgtgttatag
tttacggaca
gttatatttt
aaaccctggc
taatagcgaa
atggcgcctg
gtgcactctc
aacacccgct
tgtgaccgtc
gagacgaaag
ttcttagacg
tttctaaata
ataatattga
ttttgcggca
tgctgaagat
gatccttgag
gctatgtggc
acactattct
tggcatgaca
caacttactt
gggggatcat
cgacgagcgt

tggcgaacta

ttgcactctg
aaactcctac
ttaccaatga
aaaaattaaa
cggcaaaaaa
tcacggattt
ctattaatta
taaaacaaag
gttacccaac
gaggcccgca
atgcggtatt
agtacaatct
gacgcgccct
tccgggagcet
ggcctcgtga
tcaggtggca
cattcaaata
aaaaggaaga
ttttgccttce
cagttgggtg
agttttcgcc
gcggtattat
cagaatgact
gtaagagaat
ctgacaacga
gtaactcgcc
gacaccacga

cttactctag
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cgttaatacg
tgagtttgac
agaatttaaa
ttatttcaac
cacgcagccc
gccgtccaac
tttgattttg
ctttggcact
ttaatcgcct
ccgatcgcecce
ttctccttac
gctctgatgce
gacgggcttg
gcatgtgtca
tacgcctatt
cttttcgggg
tgtatccgcet
gtatgagtat
ctgtttttgc
cacgagtggg
ccgaagaacg
cccgtattga
tggttgagta
tatgcagtgc
tcggaggacc
ttgatcgttg
tgcctgtagce

cttcccggea
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cgttcgtgta
Cctcatattag
gttattttaa
agtttaatcg
gacgtgttgg
gtgttcctca
ccccacttca
ggccgtcgtt
tgcagcacat
ttcccaacag
gcatctgtgc
cgcatagtta
tctgctcececeg
gaggttttca
tttataggtt
aaatgtgcgc
catgagacaa
tcaacatttc
tcacccagaa
ttacatcgaa
ttttccaatg
cgccgggcaa
ctcaccagtc
tgccataacc
gaaggagcta
ggaaccggag
aatggcaaca

acaattaata

cagacgtaat
accctcacaa
aaaatttcat
accagttaat
ctaaaattat
aaaagttgaa
ttttgtggga
ttacaacgtc
cccecettteg
ttgcgcagce
ggtatttcac
agccagcccce
gcatccgcectt
ccgtcatcac
aatgtcatga
ggaaccccta
taaccctgat
cgtgtcgccce
acgctggtga
ctggatctca
atgagcactt
gagcaactcg
acagaaaagc
atgagtgata
accgcttttt
ctgaatgaag
acgttgcgca

gactggatgg

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260



aggcggataa
ctgataaatc
atggtaagcc
aacgaaatag
accaagttta
tctaggtgaa
tccactgagc
tgcgcgtaat
cggatcaaga
caaatactgt
cgcctacata
cgtgtcttac
gaacgggggyg
acctacagcg
atccggtaag
cctgatatct
gatgctcgtc
ttcectggect
gtggataacc
gagcgcagcg
cccgecgegtt
ggcagtgagc
cactttatgce
ggaaacagct
acgctcgcgce
aatgtggttt
gcaaatcttt
atattgctct

cgccgcecttgg

agttgcagga
tggagccggt
ctcccgtatce
acagatcgct
ctcatatata
gatccttttt
gtcagacccc
ctgctgcttg
gctaccaact
tcttctagtg
cctcgcetcectg
cgggttggac
ttcgtgcaca
tgagctatga
cggcagggtc
ttatagtcct
acggggggcyg
tttgctggcece
gtattaccgc
agtcagtgag
ggccgattca
gcaacgcaat
ttccggcetceg
atgacatgat
gacttggttt
ttgtcaaacg
tttaacccta
ctctttctaa

agctcccgtg

ccacttctgce
gagcgtgggt
gtagttatct
gagataggtg
ctttagattg
gataatctca
gtagaaaaga
caaacaaaaa
ctttttccga
tagccgtagt
ctaatcctgt
tcaagacgat
cagcccagct
gaaagcgcca
ggaacaggag
gtcgggtttc
gagcctatgg
ttttgctcac
ctttgagtga
cgaggaagcg
ttaatgcagc
taatgtgagt
tatgttgtgt
tacgaattcg
gccattcttt
aagattctat
gaaagatagt
atagcgcgaa

aggcgtgctt
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gctcggccct
ctcgcggtat
acacgacggg
cctcactgat
atttaaaact
tgaccaaaat
tcaaaggatc
aaccaccgct
aggtaactgg
taggccacca
taccagtggc
agttaccgga
tggagcgaac
cgcttcccega
agcgcacgag
gccacctctg
aaaaacgcca
atgttctttc
gctgataccg
gaagagcgcc
tggcacgaca
tagctcactc
ggaattgtga
agctcggtac
agcgcgcecgtce
gacgtgttta
ctgcgtaaaa
tccgtcegetg

gtcaatgcgg
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tccggectgge
cattgcagca
gagtcaggca
taagcattgg
tcatttttaa
cccttaacgt
ttcttgagat
accagcggtg
cttcagcaga
cttcaagaac
tgctgccagt
taaggcgcag
gacctacacc
agggagaaag
ggagcttcca
acttgagcgt
gcaacgcggc
ctgcgttatc
ctcgccgeag
caatacgcaa
ggtttcccga
attaggcacc
gcggataaca
ccggggatcc
gcgtcacaca
aagtttaggt
ttgacgcatg
tgcatttagg

taagtgtcac

tggtttattg
ctggggccag
actatggatg
taactgtcag
tttaaaagga
gagttttcgt
ccttttttte
gtttgtttgc
gcgcagatac
tctgtagcac
ggcgataagt
cggtcgggcet
gaactgagat
gcggacaggt
gggggaaacg
cgatttttgt
ctttttacgg
ccctgattcet
ccgaacgacc
accgcctctce
ctggaaagcg
ccaggcttta
atttcacaca
tctagagtcg
gcttggccac
cgagtaaagc
cattcttgaa
acatctcagt

tgattttgaa

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000



ctataacgac
taactcatac
atatattttc
cgatgagcat
tgacagtgaa
gtttatagat
acaaaatgtt
accttgccac
acgaggcgta
cgcgccaagce
tcatcccaat
ggacctcgtt
tcacggaggt
ttttggtata
tgtgacagaa
taagtaaaat
gaaccaccaa
ctgctattta
atctagccta
gagaagaaaa
cataggttta
caaactacag
gacgcgtcct
cccaaacacg
ccggtcatcg
cctcagacac
cggtggtaga

tttgagcccc

cgcgtgagtc
gataattata
ttgttataga
atcctctctg
atatcagatc
gaggtacatg
attgaacaac
agaggactat
gccgagtctce
ttaaggtgca
ttggagtcac
cgtgctgcga
cattttgaat
tgaatggtta
tttatgacct
agcctacggt
gaacgtagca
ctggtaatag
tttctgccac
caagagcact
ttgtctctca
ggttgctctt
gcccgceccat
tcatttcgga
ttctcgtcgg
agcccactga
ttctgcgaag

gtgagctcac

aaaatgacgc
ttgttatttc
tatcgtgact
ctcttctgca
acgtaagtga
aagtgcagcc
caggttcttc
tagaggtaag
tgcactgaac
cggcccacgt
tcaagacatc
tagacgactg
aaactttagt
cataatgaat
gactaggtag
cacatctctt
gaatcctcag
ggcacattgt
gaatcaatcg
aaaggtttga
ttagtccaga
tattgtatcg
tccecgatcect
tcctcacgat
acccgtcgcet
gtttctcgcce
cacggctctt

ttactagtta
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atgattatct
atgttctact
aatatataat
aagcgatgac
agatgacgtc
aacgtcaagc
atagattctg
aataaacatt
attgtcagat
ggccactagt
cttgattaag
gccgcgcaga
gtcataagaa
aaacttgttt
gtacaaacag
tcegtgggtyg
agtgtcatac
aatctcactt
tgagtgatgg
tattgacaaa
acagcagtta
aaaatatggg
acggacagaa
ccactaacgg
tgcgacgaag
ggatcttctc
gctaggattc

aggttacgct
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tttacgtgac
tacgtgataa
aaaatgggta
gagcttgttg
cagagcgata
ggtagtgaaa
ttagaagcca
gttggtcaac
ccgagatcgg
acttctcgag
gcagctgccg
ttgaaggcct
tctatgtttt
caattatttt
cctttttgat
tcgttaaagg
cagcatacag
aaccatactg
acatagagaa
aatctacttc
cagacgtaag
acctgaataa
tggcaagcag
tgctttaggt
ggctcgacga
agcgggtcgce
gtgttagcaa

gaaatagcct

ttttaagatt

cttattatat

gttctttaga
gtgaggattc
cagaagaagc
tattagacga
aagaatcttg
ttcaaagtcc
ccggcecctagg
gctcaaagcc
atattgacat

gtattcaaaa

gttaagttca

acattaaaca
attagaaaac
gcgacttaga

ccatcgctaa

tcgggccacc

actattagtt
gccgtcactc
cttttacgca
gggcgatttt
tcgacgtcge
acctcaagca
gcaaattaac
gtttccgatc
cgtcgtcagg

ctcaaggctc

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680



tcagctaggt
ttctgcaccg
acgtaacaat
tattacaaaa
aagatcaatt
cgttgtattg
aatgtgtaga
aaaaaggttc
aaaacctttg
agaaggtggc
atatcgtaaa
ttatttattt
aggcaagatg
atcagcattg
ttagaaaata
atctattaac
ggtagcattc
agtttctcgce
gcactgctct
ctacccatcg
gaaacaagct
caattatgta
ccccagctag
ttccagatca
ttatcgtatt
atgcaaacat
gtaatacaac
caactaaaaa

tgatcaagac

aggaaacaaa
cggaaagatg
gttttagggt
aaattgaacg
aaatcataat
ttatgttaaa
tgtttattct
aactttttca
tgatcttgtg
cagacgatat
ttgtgccatt
aaaaaatgaa
aatctatgta
caatatgcaa
gacgaaagaa
aattgctatt
tgttacattt
cagatcttct
tgttagggct
gagcgtagct
caagtaataa
ctttcccaca
aacattcaat
gcgctaactt
gatttaagaa
caatgatttt
agatgaaata
aatgcaacgg

gttcgttata

aaaaaaagtc
ttttgtacgg
tcggeggeceg
atattataaa
taatcacatt
taaaaagatt
atcgaaagta
aatcagcatc
ctgcgctctg
cacgggccac
tgatttgtca
ccttagatta
aatacctggg
tgcatattca
attgcataaa
gccttttttt
taatacattg
cagtgggtcg
agtgttagca
ggaataggct
caacataatg
aatgtttaca
tattactatt
cgattgaatg
aaaattgtta
gatgaggact
attagagatg
aaaaataaaa

accacggatt
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ctgcccttaa
aaagtttgaa
¢gggagaaag
attctttaaa
gttcatgatc
aatttctatg
aatacgtcaa
agttcggttc
caggtgagtt
ctgataataa
cgceceggggg
tgtaacttgt
cagacttgca
acaatatgta
attataaccg
cgcaaattat
gtatgtgatt
cgttaccgat
aattctttca
accagctaat
tgaccataaa
taattagaat
accactacta
tgcgaaattt
acattttgtt
attttgggag
catctggggc
accatggaat

ccgacggtaa
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caccgttgcg
taagtgctta
catgaagtaa
atattaaaag
acaatttaat
taattgtatc
aactcgaaaa
caactctcaa
aattatttta
gtggtcgcca
ggctacggaa
gatttatttg
atatcctatt
aaacaattcg
cattattaat
aatcattttc
ataacacgag
cacgtgatag
ggttgagtct
aggtagggaa
atctcgtggt
gttgttcaac
aggcagtatg
atagctcaat
tcagtatgtc
tgatgtcact
agttatcgaa
acttggaaaa

cgagtccatt

atggcttgtc
attgcaagta
gttctttaaa
taagaacaat
ttacttcata
tgtacaatac
ttttcagtat
gatgagagtc
ctattatttc
aaacgcacag
taaactacat
cgtcaaaagt
tcaccggtaa
taaagcatca
ttattatgat
ataacctcga
ctgcccactg
attctatgaa
gagagctcac
aacaaagctc
gtatgagata
ttgcctaacg
tcctaactcg
attttagcac
gcttatacaa
gtccaaagta
gaacaaatta

aatgaaaaaa

gtagaggaag

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420



atgtgctcat
cgggagcata
gatatacgag
gagcaggacc
gagcaggacc
gcccgtcectgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccgce
ctggacctgg
ctggacctgg
ccgctgcagce
ctggtggtgc
ctggtggtgc
cagcggeggce
gtgctggacc
gtgctggacc
cggctgctgce
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg

ctggtccggg

gaagacactt
ttctcagagc
cgatttcagc
aggaggtgct
aggaggtgct
tccaggctcc
tgctggacct
tgctggacct
ctccgcectgcea
acctggtggt
acctggtggt
tgcagcggcg
tggtgctgga
tggtgctgga
ggcggctget
tggaccagga
tggaccagga
tgctgcagca
aggaggtgct
aggaggtgct
agcaggtccg
tgctggtccg
tgctggtccg
tccgggtgga
tccgggtgga
tccgggtgge
tggagcagga

tggagcagga

tccgatggta
gggccatacg
actagtgctg
ggacctggtg
ggacctggtg
gctgcagcgg
ggtggtgctg
ggtggtgctg
gcggcggcetg
gctggaccag
gctggaccag
gctgctgcag
ccaggaggtg
ccaggaggtg
gcagcaggtc
ggtgctggtc
ggtgctggtc
ggtccgggtg
ggtccgggtg
ggtccgggtg
ggtggagcag
ggtggagcag
ggtggcccgt
gcaggaccag
gcaggaccag
ccgtctggtce
ccaggaggtg

ccaggaggtg

26612

ctgttgctca
tatcaaacag
cagtcgttct
gtgctggacc
gtgctggacc
cggctgctgce
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg
ctggtccggg
ctggtccggg
cgggtggagce
cgggtggagc
cgggtggccc
gagcaggacc
gagcaggacc
gcccgtcetgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccgce
ctggacctgg

ctggacctgg

-148-

aagttatgtt
tggatacagc
agacctggat
aggaggtgct
aggaggtgct
agcaggtccg
tgctggtccyg
tgctggtccg
tccgggtgga
tcegggtgga
tccgggtgge
tggagcagga
tggagcagga
tggccecgtcet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgct
tccaggctcce
tgctggacct
tgctggacct
ctccgctgcea
acctggtggt
acctggtggt
tgcagceggceg
tggtgctgga

tggtgctgga

gctgctgatg
actcatcaag
cccececgggtg
ggtccgggtg
ggtccgggtyg
ggtggagcag
ggtggagcag
ggtggcccgt
gcaggaccag
gcaggaccag
ccgtctggtce
ccaggaggtg
ccaggaggtg
ggtccaggct
ggtgctggac
ggtgctggac
ggctccgcetg
ggacctggtg
ggacctggtg
gctgcagegg
ggtggtgctg
ggtggtgctg
gcggcggcetg
gctggaccag
gctggaccag
gctgctgcag
ccaggaggtg

ccaggaggtg

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100



ctggtccggg
cgggtggagc
cgggtggagc
cgggtggcce
gagcaggacc
gagcaggacc
gccegtectgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccgce
ctggacctgg
ctggacctgg
ccgctgcagce
ctggtggtgc
ctggtggtgce
cagcggcgge
gtgctggacc
gtgctggacc
cggctgctgc
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg

ctggtccggg

tggcccegtcet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgct
tccaggctcce
tgctggacct
tgctggacct
ctccgcectgcea
acctggtggt
acctggtggt
tgcagcggcg
tggtgctgga
tggtgctgga
ggcggctgcet
tggaccagga
tggaccagga
tgctgcagca
aggaggtgcect
aggaggtgct
agcaggtccg
tgctggtccg
tgctggtcceg
tcecgggtgga
tcegggtgga
tccgggtgge
tggagcagga

tggagcagga

ggtccaggct
ggtgctggac
ggtgctggac
ggctccgectg
ggacctggtg
ggacctggtg
gctgcagcgg
ggtggtgctg
ggtggtgctg
gcggcggcetg
gctggaccag
gctggaccag
gctgctgcag
ccaggaggtg
ccaggaggtg
gcagcaggtc
ggtgctggtc
ggtgctggtc
ggtccgggtg
ggtccgggtg
ggtccgggtg
ggtggagcag
ggtggagcag
ggtggccegt
gcaggaccag
gcaggaccag
ccgtctggtce
ccaggaggtg

ccaggaggtg

26612

ccgctgcagce
ctggtggtgce
ctggtggtgce
cagcggceggce
gtgctggacc
gtgctggacc
cggctgctgce
gaccaggagyg
gaccaggagyg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg
ctggtccggg
ctggtccggg
cgggtggagc
cgggtggagc
cgggtggccc
gagcaggacc
gagcaggacc
gcccgtcectgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccgce
ctggacctgg

ctggacctgg

-149-

ggcggctgcet
tggaccagga
tggaccagga
tgctgcagca
aggaggtgct
aggaggtgct
agcaggtccg
tgctggtccg
tgctggtccecg
tcegggtgga
tccgggtgga
tcegggtgge
tggagcagga
tggagcagga
tggcccgtcet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgcect
tccaggctcc
tgctggacct
tgctggacct
ctccgctgceca
acctggtggt
acctggtggt
tgcagcggceg
tggtgctgga

tggtgctgga

gcagcaggtc
ggtgctggtc
ggtgctggtc
ggtccgggtg
ggtccgggtg
ggtccgggtg
ggtggagcag
ggtggagcag
ggtggcccegt
gcaggaccag
gcaggaccag
ccgtctggtce
ccaggaggtg
ccaggaggtg
ggtccaggct
ggtgctggac
ggtgctggac
ggctccgctg
ggacctggtg
ggacctggtg
gctgcagcgg
ggtggtgctg
ggtggtgctg
gcggcggcetg
gctggaccag
gctggaccag
gctgctgcag
ccaggaggtg

ccaggaggtg

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840



ctggtccggg
cgggtggagc
cgggtggagc
cgggtggccc
gagcaggacc
gagcaggacc
gcccgtcectgg
gaccaggagg
gaccaggagyg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccgce
ctggacctgg
ctggacctgg
ccgctgcage
ctggtggtgc
ctggtggtgce
cagcggcggce
gtgctggacc
gtgctggacc
cggctgctgce
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgctgg
gaggtgctgg

caggtccggg

tggccecgtcet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgct
tccaggctcce
tgctggacct
tgctggacct
ctccgcectgcea
acctggtggt
acctggtggt
tgcagcggcg
tggtgctgga
tggtgctgga
ggcggctget
tggaccagga
tggaccagga
tgctgcagca
aggaggtgct
aggaggtgct
agcaggtccg
tgctggtccg
tgctggtccg
tcecgggtgga
tccgggtgga
tccgggtgge

tggagcagga

ggtccaggct
ggtgctggac
ggtgctggac
ggctccgcectg
ggacctggtg
ggacctggtg
gctgcagcegg
ggtggtgctg
ggtggtgctg
gcggcggcetg
gctggaccag
gctggaccag
gctgctgcag
ccaggaggtg
ccaggaggtg
gcagcaggtc
ggtgctggtc
ggtgctggtc
ggtccgggtg
ggtccgggtyg
ggtccgggtg
ggtggagcag
ggtggagcag
ggtggcccgt
gcaggaccag
gcaggaccag

ccgtctggtce

ccaggaggtg

26612

ccgctgcagce
ctggtggtgce
ctggtggtgc
cagcggceggce
gtgctggacc
gtgctggacc
cggctgctgce
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg
ctggtccggg
ctggtccggg
cgggtggagc
cgggtggagc
cgggtggccc
gagcaggacc
gagcaggacc
gcccgtectgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccgce

ctggacctgg

-150-

ggcggctgct
tggaccagga
tggaccagga
tgctgcagca
aggaggtgct
aggaggtgct
agcaggtccg
tgctggtccg
tgctggtccg
tcegggtgga
tccgggtgga
tcegggtgge
tggagcagga
tggagcagga
tggccecgtcet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgct
tccaggctcc
tgctggacct
tgctggacct
ctccgcetgcea
acctggtggt
acctggtggt
tgcagcggcg

tggtgctgga

gcagcaggtc
ggtgctggtc
ggtgctggtc
ggtccgggtyg
ggtccgggtg
ggtccgggtyg
ggtggagcag
ggtggagcag
ggtggcccegt
gcaggaccag
gcaggaccag
ccgtctggtce
ccaggaggtg
ccaggaggtg
ggtccaggct
ggtgctggac
ggtgctggac
ggctccgcetg
ggacctggtg
ggacctggtg
gctgcagcgg
ggtggtgctg
ggtggtgcfg
gcggcggctg
gctggaccag
gctggaccag
gctgctgcag

ccaggaggtg

12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560>
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460

14520



ctggtccggg
ctggtccggg
cgggtggagc
cgggtggagc
cgggtggccc
gagcaggacc
gagcaggacc
gccecgtcectgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccgc
ctggacctgg
ctggacctgg
ccgctgcage
ctggtggtgce
ctggtggtgce
cagcggceggce
gtgctggacc
gtgctggacc
cggctgctgce
gaccaggagg
gaccaggagyg
ctgcagcagg
gaggtgctgg
gaggtgctgg

caggtccggg

tggagcagga
tggccecgtcet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgcet
aggaggtgct
tccaggcectcec
tgctggacct
tgctggacct
ctccgcectgceca
acctggtggt
acctggtggt
tgcagcggceg
tggtgctgga
tggtgctgga
ggcggctgcet
tggaccagga
tggaccagga
tgctgcagca
aggaggtgct
aggaggtgct
agcaggtccg
tgctggtccg
tgctggtccg
tccgggtgga
tccgggtgga
tccgggtggce

tggagcagga

ccaggaggtg
ggtccaggct
ggtgctggac
ggtgctggac
ggctccgcectg
ggacctggtg
ggacctggtg
gctgcagcgg
ggtggtgctg
ggtggtgctg
gcggcggcetg
gctggaccag
gctggaccag
gctgctgcag
ccaggaggtg
ccaggaggtg
gcagcaggtc
ggtgctggtc
ggtgctggtc
ggtccgggtg
ggtccgggtg
ggtccgggtyg
ggtggagcag
ggtggagcag
ggtggcccegt
gcaggaccag
gcaggaccag
ccgtctggtce

ccaggaggtg

26612

ctggacctgg
ccgctgcagce
ctggtggtgc
ctggtggtgc
cagcggcggce
gtgctggacc
gtgctggacc
cggctgctgce
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg
ctggtccggg
ctggtccggg
cgggtggagc
cgggtggagc
cgggtggccc
gagcaggacc
gagcaggacc
gcccgtcectgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccgce

ctggacctgg

-151-

tggtgctgga
ggcggctgcet
tggaccagga
tggaccagga
tgctgcagcea
aggaggtgct
aggaggtgcet
agcaggtccg
tgctggtccg
tgctggtccg
tccgggtgga
tccgggtgga
tccgggtgge
tggagcagga
tggagcagga
tggcccgtcet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgct
tccaggctcc
tgctggacct
tgctggacct
ctccgctgea
acctggtggt
acctggtggt
tgcagcggceg

tggtgctgga

ccaggaggtg
gcagcaggtc
ggtgctggtc
ggtgctggtc
ggtccgggtg
ggtccgggtg
ggtccgggtg
ggtggagcag
ggtggagcag
ggtggcccgt
gcaggaccag
gcaggaccag
ccgtctggtce
ccaggaggtg
ccaggaggtg
ggtccaggct
ggtgctggac
ggtgctggac
ggctccgctg
ggacctggtg
ggacctggtg
gctgcagcgg
ggtggtgctg
ggtggtgctg
gcggcggcetg
gctggaccag
gctggaccag
gctgctgcag

ccaggaggtg

14580

14640

14700

14760

14820

14880

14940

15000

15060

15120

15180

15240

15300

15360

15420

15480

15540

15600

15660

15720

15780

15840

15900

15960

16020

16080

16140

16200

16260



ctggtccggg
ctggtccggg
cgggtggagce
cgggtggagc
cgggtggccce
gagcaggacc
gagcaggacc
gccecgtectgg
gaccaggagyg
gaccaggagg
ctggtccagg
gagctggcag
catctcgcag
gacaactagt
ataacccttg
gagagcattt
tgtatgcatt
agggataaca
gttcatataa
<210>
<211>

<212>
<213>

31
ADN

<220>
<223>

<400> 31

tcgacgtccc
gctttaagat
tttatttgtg

caagttaaca

18102

tggagcagga
tggccegtcet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgct
tccaggctcce
tgctggacct
tgctggacct
ctccgctgcea
gggatacgga
ttacgactat
tgttaaattc
tttcttactt
aagttattgt
ttatttgaat
ataatccatg

aaacaacaag

atggccattc
acattgatga
aaatttgtga

acaacaattg

ccaggaggtg
ggtccaggct
ggtgctggac
ggtgctggac
ggctccgctg
ggacctggtg
ggacctggtg
gctgcagcgg
ggtggtgctg
ggtggtgctg
gcggcggcetg
caaggtgcag
tctcgtcgta
agagcactgc
cgtcctggat
ttttaattac
gtactaatat
aattcacatg

tatgccttct

Trinh tyu nhén tao

gaattcggcc
gtttggacaa
tgctattgct

cattcatttt

26612

ctggacctgg
ccgctgcagce
ctggtggtgc
ctggtggtgce
cagcggcggc
gtgctggacc
gtgctggacc
cggctgctgce
gaccaggagyg
gaccaggagg
ctgcagcagg
gaagtgcagc
acgtccgcaa
cttgtgtgaa
acatctatgt
ttttttttag
aatcaattaa
cacatttaaa

caactaagaa

ggcctaggeg

accacaacta
ttatttgtaa

atgtttcagg

-152-

tggtgctgga
ggcggcetgcet
tggaccagga
tggaccagga
tgctgcagca
aggaggtgct
aggaggtgct
agcaggtccg
tgctggtccg
tgctggtccg
tccgggaagce
ttcctectgtg
aaactgtgga
ttgctaattt
tttttttttce
aaaacagatt
tcaatgaatt
acaaaactaa

tactatag

M& ta trinh ty nhan tao: Polynucleotit tdng hop

cgccgtacgce
gaatgcagtg
ccattataag

ttcaggggga

ccaggaggtg
gcagcaggtc
ggtgctggtc
ggtgctggtc
ggtccgggtg
ggtccgggtyg
ggtccgggtyg
ggtggagcag
ggtggagcag
ggtggcccegt
gtcagttacg
tcatctgctt
attcctagaa
ttaatataaa
gttaataaat
tcggattttt
catttattta

attacaatag

gtatcgataa
aaaaaaatgc

ctgcaataaa

ggtgtgggag

16320

16380

16440

16500

16560

16620

16680

16740

16800

16860

16920

16980

17040

17100

17160

17220

17280

17340

17388

60

120

180

240



gttttttaaa
cggccgctac
gtagtcctcg
ctgcacgggc
cttcagcttc
ctcggtggag
gttccgccga
gtcacggtca
gggaaggaca
ccgtactagga
accttcagct
tctcgaactc
tgatgacgtt
ccgtcgactc
tagctttcgce
cgaagcgcct
aattgaatta
tccececgggeg
accgggaagt
acggacccct
catcttgtga
attataatca
gcagtaggaa
gcataaattc
gtcgcaaaaa
gtttagaagc
atgaagtgcc

actgtactta

gcaagtaaaa
aggaacaggt
ttgtgggagg
ttcttggcca
agggccttgt
gcctcceccagce
tgaacttcac
ccacgccgcece
gcttcttgta
actgggggga
tcacggtgtt
gtggccgttce
cttggaggag
tagcggtacc
ttagcgacgt
ctatttatac
gctctaattg
agctcgaatt
actgaaaaac
tactctcgtc
tgaggatgct
aactaaaggc
gacgaatagg
ttttattata
atttatgaga
tcctactttg
tggtacatca

ctgcccctcet

cctctacaaa
ggtggcggcece
tgatgtccag
tgtagatgga
ggatctcgcc
ccatggtctt
cttgtagatg
gtcctcgaag
gtcggggatg
caggatgtcc
gtggcccteg
acggtgccct
cgcaccatgg
ccgattgttt
gttcactttg
tccggecggtce
aattagtctt
aaaccattgt
agtcgctcca
tcatataaac
tctatcaacg
ggagtggaca
tggcctatgg
tacagccata
aacctttaca
aagagatatt
gatgacagta

aaaataaggc

26612

tgtggtatgg
ctcggtgcgce
cttggagtcc
cttgaactcc
cttcagcacg
cttctgcatt
aagcagccgt
ttcatcacgc
tcggcggggt
caggcgaagg
taggggcggce
ccatgcgcac
tggcgaccgg
agcttgttca
cttgtttgaa
gagggttcga
ctaattgaat
gggaaccgtg
ggccagtggg
cgaagccagc
aaagtaccgg
cgctagacca
cattattgta
atgtcagtag
tgagcctgac
tgcgcgataa
ctgaagagcc

gaaaggcaaa

-153-

ctgattatga
tcgtactgcect
acgtagtagt
accaggtagt
ccgtcgecggg
acggggccgt
cctgcaggga
gctcccactt
gcttcacgta
gcagggggcc
cctcgcecceect
cttgaagcgc
tggatcccgg
gctgcgcettg
ttgaattgtc
aatcgataag
tagtctctaa
cgatcaaaca
aacatcgatg
taagatggta
taaaccgcaa
aatgtgttct
cggaatgata
caagggagaa
gtcatcgttt
tatctctaat
agtaatgaaa

tgcatcgtgce

tctagagtcg
ccacgatggt
agccgggcag
ggccgcecgte
ggtacaggcg
cggaggggaa

ggagtcctgg

gaagccctcg
caccttggag
gcccttggte
cgcccctcecga
atgaactcct
gccecgeggta
tttatttgct
gctccgtaga
cttggatcct
ttgaattaga
aacgcgagat
ttttgttttg
tacttattat
atggttatgt
gtgatgacct
aacattgcct
aaggttcaaa
atgcgtaagc
attttgccaa
aaacgtactt

aaaaaatgca

300

360

420

480

540

600

660

720

780

840

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920



aaaaagttat
ataagtataa
catgactgtt
ttttgttact
taaataaatt
tatctattca
tttacgcatg
tagtttctaa
tctgtgagat
gacacatttt
tgttcaaatt
ttttttaacc
catgttttct
gttgcaaaac
cacagattta
caacgtgtac
taaatcaact
gaccaacaag
tcacaatttt
gtgactggga
ccagctggcg
tgaatggcga
accgcatatg
gacacccgcc
acagacaagc
cgaaacgcgc
taataatggt
tttgtttatt

aaatgcttca

ttgtcgagag
tttgtttcta
tttaaagtac
ttatagaaga
gtttgttgaa
aattaataaa
attatcttta
tttttttatt
tgtcgtattc
cgtcgatttg
gatccatatt
ctcttatact
tttttggata
gtggcatttt
aagaagaacc
acagacgcgt
tgtgttatag
tttacggaca
gttatatttt
aaaccctggce
taatagcgaa
atggcgcctg
gtgcactctc
aacacccgct
tgtgaccgtc
gagacgaaag
ttcttagacg
tttctaaata

ataatattga

cataatattg
ttatgtataa
aaaataagtt
aattttgagt
tttattatta
taaacctcga
acgtacgtca
attcagcctg
tagccttttt
cgttttgatc
aacgatatca
ttgcactctg
aaactcctac
ttaccaatga
aaaaattaaa
cggcaaaaaa
tcacggattt
ctattaatta
taaaacaaag
gttacccaac
gaggcccgca
atgcggtatt
agtacaatct
gacgcgccct
tccgggagcet
ggcctcgtga
tcaggtggca
cattcaaata

aaaaggaaga

26612

atatgtgcca
gttaagctaa
tatttttgta
ttttgttttt
gtatgtaagt
tatacagacc
caatatgatt
ctgtcgtgaa
agtttttcge
aaagacttga
acccgatgceg
cgttaatacg
tgagtttgac
agaatttaaa
ttatttcaac
cacgcagccc
gccgtccaac
tttgattttg
ctttggcact
ttaatcgcct
ccgatcgcecc
ttctecttac
gctctgatgc
gacgggcttg
gcatgtgtca
tacgcctatt
cttttcgggg
tgtatccgcet

gtatgagtat

-154-

aagttgtttc
ttacttattt
aaagagagaa
ttttaataaa
gtaaatataa
gataaaacac
atctttctag
taccgtatat
tcatcgactt
gcagagacac
tatatggtgc
cgttcgtgta
ctcatattag
gttattttaa
agtttaatcg
gacgtgttgg
gtgttcctca
ccccacttca
ggccgtcgtt
tgcagcacat
ttcccaacag
gcatctgtgc
cgcatagtta
tctgctceeg
gaggttttca
tttataggtt
aaatgtgcgc
catgagacaa

tcaacatttc

tgactgacta
tataatacaa
tgtttaaaag
taaataaaca
taaaacttaa
atgcgtcaat
ggttaaataa
ctcaacgctg
gatattgtcc
gttaatcaac
gtaaaatata
cagacgtaat
accctcacaa
aaaatttcat
accagttaat
ctaaaattat
aaaagttgaa
ttttgtggga
ttacaacgtc
ccccecettteg
ttgcgcagcecce
ggtatttcac
agccagcccce
gcatccgctt
ccgtcatcac
aatgtcatga
ggaaccccta
taaccctgat

cgtgtcgccc

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660



ttattccctt
aagtaaaaga
acagcggtaa
ttaaagttct
gtcgccgceat
atcttacgga
acactgcggc
tgcacaacat
ccataccaaa
aactattaac
aggcggataa
ctgataaatc
atggtaagcc
aacgaaatag
accaagttta
tctaggtgaa
tccactgagce
tgcgcgtaat
cggatcaaga
caaatactgt
cgcctacata
cgtgtcttac
gaacgggggyg
acctacagcg
atccggtaag
cctgatatct
gatgctcgtc

ttcctggect

ttttgcggca
tgctgaagat
gatccttgag
gctatgtggc
acactattct
tggcatgaca
caacttactt
gggggatcat
cgacgagcgt
tggcgaacta
agttgcagga
tggagccggt
ctcccgtatce
acagatcgct
ctcatatata
gatccttttt
gtcagacccc
ctgctgcttg
gctaccaact
tcttctagtg
cctcgcectctg
cgggttggac
ttcgtgcaca
tgagctatga
cggcagggtc

ttatagtcct

acggggggcyg

tttgctggcc

ttttgccttce
cagttgggtg
agttttcgcecce
gcggtattat
cagaatgact
gtaagagaat
ctgacaacga
gtaactcgcc
gacaccacga
cttactctag
ccacttctgce
gagcgtgggt
gtagttatct
gagataggtg
ctttagattg
gataatctca
gtagaaaaga
caaacaaaaa
ctttttccga
tagccgtagt
ctaatcctgt
tcaagacgat
cagcccagct
gaaagcgcca
ggaacaggag
gtcgggtttc
gagcctatgg

ttttgctcac

26612

ctgtttttgce
cacgagtggg
ccgaagaacg
cccgtattga
tggttgagta
tatgcagtgc
tcggaggacc
ttgatcgttg
tgcctgtagce
cttcccggcea
gctcggceccect
ctcgcggtat
acacgacggg
cctcactgat
atttaaaact
tgaccaaaat
tcaaaggatc
aaccaccgct
aggtaactgg
taggccacca
taccagtggc
agttaccgga
tggagcgaac
cgcttcccga
agcgcacgag
gccacctctg
aaaaacgcca

atgttctttc

-155-

tcacccagaa
ttacatcgaa
ttttccaatg
cgccgggcaa
ctcaccagtc
tgccataacc
gaaggagcta
ggaaccggag
aatggcaaca
acaattaata
tccggetgge
cattgcagca
gagtcaggca
taagcattgg
tcatttttaa
cccttaacgt
ttcttgagat
accagcggtg
cttcagcaga
cttcaagaac
tgctgccagt
taaggcgcag
gacctacacc
agggagaaag
ggagcttcca
acttgagcgt
gcaacgcggce

ctgcgttatc

acgctggtga
ctggatctca
atgagcactt
gagcaactcg
acagaaaagc
atgagtgata
accgcttttt
ctgaatgaag
acgttgcgcea
gactggatgg
tggtttattg
ctggggccag
actatggatg
taactgtcag
tttaaaagga
gagttttcgt
ccttttttte
gtttgtttgc
gcgcagatac
tctgtagcac
ggcgataagt
cggtcgggcet
gaactgagat
gcggacaggt
gggggaaacg
cgatttttgt
ctttttacgg

ccctgattcect

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340



gtggataacc
gagcgcagcg
cccgcegegtt
ggcagtgagc
cactttatgc
ggaaacagct
acgctcgcecgce
aatgtggttt
gcaaatcttt
atattgctct
cgccgcecttgg
ctataacgac
taactcatac
atatattttc
cgatgagcat
tgacagtgaa
gtttatagat
acaaaatgtt
accttgccac
acgaggcgta
cgcgccaagc
tcatcccaat
ggacctcgtt
tcacggaggt
ttttggtata
tgtgacagaa
taagtaaaat
gaaccaccaa

ctgctattta

gtattaccgc
agtcagtgag
ggccgattca
gcaacgcaat
ttccggectceg
atgacatgat
gacttggttt
ttgtcaaacg
tttaacccta
ctctttctaa
agctcccgtg
cgcgtgagtc
gataattata
ttgttataga
atcctctctg
atatcagatc
gaggtacatg
attgaacaac
agaggactat
gccgagtctce
ttaaggtgca
ttggagtcac
cgtgctgcga
cattttgaat
tgaatggtta
tttatgacct
agcctacggt
gaacgtagca

ctggtaatag

ctttgagtga
cgaggaagcg
ttaatgcagc
taatgtgagt
tatgttgtgt
tacgaattcg
gccattcttt
aagattctat
gaaagatagt
atagcgcgaa
aggcgtgcectt
aaaatgacgc
ttgttatttc
tatcgtgact
ctcttctgceca
acgtaagtga
aagtgcagcc
caggttcttc
tagaggtaag
tgcactgaac
cggcccacgt
tcaagacatc
tagacgactg
aaactttagt
cataatgaat
gactaggtag
cacatctctt
gaatcctcag

ggcacattgt

26612

gctgataccg
gaagagcgcc
tggcacgaca
tagctcactc
ggaattgtga
agctcggtac
agcgcgcgtce
gacgtgttta
ctgcgtaaaa
tccgtegetg
gtcaatgcgg
atgattatct
atgttctact
aatatataat
aagcgatgac
agatgacgtc
aacgtcaagc
atagattctg
aataaacatt
attgtcagat
ggccactagt
cttgattaag
gccgcgcaga
gtcataagaa
aaacttgttt
gtacaaacag
tccgtgggtyg
agtgtcatac

aatctcactt

-156-

ctcgccgceag
caatacgcaa
ggtttcccga
attaggcacc
gcggataaca
ccggggatcc
gcgtcacaca
aagtttaggt
ttgacgcatg
tgcatttagg
taagtgtcac
tttacgtgac
tacgtgataa
aaaatgggta
gagcttgttg
cagagcgata
ggtagtgaaa
ttagaagcca
gttggtcaac
ccgagatcgg
acttctcgag
gcagctgccg
ttgaaggcct
tctatgtttt
caattattt£
cctttttgat
tcgttaaagg
cagcatacag

aaccatactg

ccgaacgacc
accgcctctce
ctggaaagcg
ccaggcttta
atttcacaca
tctagagtcg
gcttggccac
cgagtaaagc
cattcttgaa
acatctcagt
tgattttgaa
ttttaagatt
cttattatat
gttctttaga
gtgaggattc
cagaagaagc
tattagacga
aagaatcttg
ttcaaagtcc
ccggcctagg
gctcaaagcc
atattgacat
gtattcaaaa
gttaagttca
acattaaaca
attagaaaac
gcgacttaga
ccatcgctaa

tcgggccacc

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080



atctagccta
gagaagaaaa
cataggttta
caaactacag
gacgcgtcct
cccaaacacg
ccggtcatcg
cctcagacac
cggtggtaga
tttgagcccc
tcagctaggt
ttctgcaccg
acgtaacaat
tattacaaaa
aagatcaatt
cgttgtattg
aatgtgtaga
aaaaaggttc
aaaacctttg
agaaggtggc
atatcgtaaa
ttatttattt
aggcaagatg
atcagcattg
ttagaaaata
atctattaac
ggtagcattc

agtttctcge

tttctgccac
caagagcact
ttgtctctca
ggttgctctt
gcccgeccat
tcatttcgga
ttctcgtcgg
agcccactga
ttctgcgaag
gtgagctcac
aggaaacaaa
cggaaagatg
gttttagggt
aaattgaacg
aaatcataat
ttatgttaaa
tgtttattct
aactttttca
tgatcttgtg
cagacgatat
ttgtgccatt
aaaaaatgaa
aatctatgta
caatatgcaa
gacgaaagaa
aattgctatt
tgttacattt

cagatcttct

gaatcaatcg
aaaggtttga
ttagtccaga
tattgtatcg
tccecgatcect
tcctcacgat
acccgtecget
gtttctcgcecce
cacggctctt
ttactagtta
aaaaaaagtc
ttttgtacgg
tcggceggecg
atattataaa
taatcacatt
taaaaagatt
atcgaaagta
aatcagcatc
ctgcgctctg
cacgggccac
tgatttgtca
ccttagatta
aatacctggg
tgcatattca
attgcataaa
gccttttttt

taatacattg

cagtgggtcg

26612

tgagtgatgg
tattgacaaa
acagcagtta
aaaatatggg
acggacagaa
ccactaacgg
tgcgacgaag
ggatcttctc
gctaggattc
aggttacgct
ctgcccttaa
aaagtttgaa
cgggagaaag
attctttaaa
gttcatgatc
aatttctatg
aatacgtcaa
agttcggttc
caggtgagtt
ctgataataa
cgcececggyggyg
tgtaacttgt
cagacttgca
acaatatgta
attataaccg
cgcaaattat
gtatgtgatt

cgttaccgat

-157-

acatagagaa
aatctacttc
cagacgtaag
acctgaataa
tggcaagcag
tgctttaggt
ggctcgacga
agcgggtcgce
gtgttagcaa
gaaatagcct
caccgttgcg
taagtgctta
catgaagtaa
atattaaaag
acaatttaat
taattgtatc
aactcgaaaa
caactctcaa
aattatttta
gtggtcgcca
ggctacggaa
gatttatttg
atatcctatt
aaacaattcg
cattattaat
aatcattttc
ataacacgag

cacgtgatag

actattagtt
gccgtcactce
cttttacgca
gggcgatttt
tcgacgtcgce
acctcaagca
gcaaattaac
gtttccgatc
cgtcgtcagg
ctcaaggctc
atggcttgtc
attgcaagta
gttctttaaa
taagaacaat
ttacttcata
tgtacaatac
ttttcagtat
gatgagagtc
ctattatttc
aaacgcacag
taaactacat
cgtcaaaagt
tcaccggtaa
taaagcatca
ttattatgat
ataacctcga
ctgcccactg

attctatgaa

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760



gcactgctct
ctacccatcg
gaaacaagct
caattatgta
ccccagctag
ttccagatca
ttatcgtatt
atgcaaacat
gtaatacaac
caactaaaaa
tgatcaagac
atgtgctcat
cgggagcata
gatatacgag
agctgttcac
agttcagcgt
tcatctgcac
acggcgtgca
ccgccatgcece
acaagacccg
agggcatcga
acagccacaa
agatccgcca
cccceccatcgg
ccctgagcaa
ccgccgggat
gaccaggagg

gaccaggagg

ctggtccagg

tgttagggct.

gagcgtagcect
caagtaataa
ctttcccaca
aacattcaat
gcgctaactt
gatttaagaa
caatgatttt
agatgaaata
aatgcaacgg
gttcgttata
gaagacactt
ttctcagagce
cgatttcagc
cggggtggtyg
gtccggcegag
caccggcaag
gtgcttcagc
cgaaggctac
cgccgaggatg
cttcaaggag
cgtctatatc
caacatcgag
cgacggcccc
agaccccaac
cactctcggce
tgctggacct
tgctggacct

ctcecgetgea

agtgttagca
ggaataggct
caacataatg
aatgtttaca
tattactatt
cgattgaatg
aaaattgtta
gatgaggact
attagagatg
aaaaataaaa
accacggatt
tccgatggta
gggccatacg
actagtgctg
cccatcctgg
ggcgagggcg
ctgccecgtgce
cgctaccccg
gtccaggagc
aagttcgagg
gacggcaaca
atggccgaca
gacggcagcg
gtgctgctgce
gagaagcgcg
atggacgagc
ggtggtgctg
ggtggtgctg

gcggceggcetg

26612

aattctttca
accagctaat
tgaccataaa
taattagaat
accactacta
tgcgaaattt
acattttgtt
attttgggag
catctggggc
accatggaat
ccgacggtaa
ctgttgctca
tatcaaacag
cagtcgttct
tcgagctgga
atgccaccta
cctggcccac
accacatgaa
gcaccatctt
gcgacaccct
tcctggggcea
agcagaagaa
tgcagctcgce
ccgacaacca
atcacatggt
tgtacaagct
gaccaggagg

gaccaggagg

ctgcagcagg

-158-

ggttgagtct
aggtagggaa
atctcgtggt
gttgttcaac
aggcagtatg
atagctcaat
tcagtatgtc
tgatgtcact
agttatcgaa
acttggaaaa
cgagtccatt
aagttatgtt
tggatacagc
agacgtgagc
cggcgacgta
cggcaagctg
cctcgtgacc
gcagcacgac
cttcaaggac
ggtgaaccgc
caagctggag
cggcatcaag
cgaccactac
ctacctgagc
cctgctggag
ggatccccceg
tgctggtccg
tgctggtccg

tccgggtgga

gagagctcac
aacaaagctc
gtatgagata
ttgcctaacg
tcctaactceg
attttagcac
gcttatacaa
gtccaaagta
gaacaaatta
aatgaaaaaa
gtagaggaag
gctgctgatg
actcatcaag
aagggcgagg
aacggccaca
accctgaagt
accctgacct
ttcttcaagt
gacggcaact
atcgagctga
tacaactaca
gtgaacttca
cagcagaaca
acccagtccg
ttcgtgaccg
ggtggagcag
ggtggagcag
ggtggcccgt

gcaggaccag

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500



gaggtgctgg
gaggtgctgg
caggctccgce
ctggacctgg
ctggacctgg
ccgctgcagce
ctggtggtgc
ctggtggtgc
cagcggcggce
gtgctggacc
gtgctggacc
cggctgctgce
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg
ctggtccggg
ctggtccggg
cgggtggagc
cgggtggagc
cgggtggccc
gagcaggacc
gagcaggacc
gcccgtctgg
gaccaggagg

gaccaggagyg

acctggtggt
acctggtggt
tgcagcggcg
tggtgctgga
tggtgctgga
ggcggctgcet
tggaccagga
tggaccagga
tgctgcagca
aggaggtgct
aggaggtgcect
agcaggtccg
tgctggtccg
tgctggtccg
tccgggtgga
tcecgggtgga
tcegggtgge
tggagcagga
tggagcagga
tggcececgtcet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgcet
aggaggtgcet
tccaggctcc
tgctggacct

tgctggacct

gctggaccag
gctggaccag
gctgctgcag
ccaggaggtg
ccaggaggtg
gcagcaggtc
ggtgctggtc
ggtgctggtc
ggtccgggtg
ggtccgggtg
ggtccgggtg
ggtggagcag
ggtggagcag
ggtggcccegt
gcaggaccag
gcaggaccag
ccgtctggtce
ccaggaggtg
ccaggaggtg
ggtccaggct
ggtgctggac
ggtgctggac
ggctccgcectg
ggacctggtg
ggacctggtg
gctgcagcgg
ggtggtgctg

ggtggtgctg

26612

gaggtgctgg
gaggtgctgg
caggtccggg
ctggtccggg
ctggtccggg
cgggtggage
cgggtggagc
cgggtggccc
gagcaggacc
gagcaggacc
gcccgtctgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccgce
ctggacctgg
ctggacctgg
ccgctgcage
ctggtggtgce
ctggtggtgce
cagcggceggce
gtgctggacc
gtgctggacc
cggctgctgce
gaccaggagg

gaccaggagg

-150-

tcegggtgga
tcegggtgge
tggagcagga
tggagcagga
tggccecgtcet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgct
tccaggctcce
tgctggacct
tgctggacct
ctccgcectgea
acctggtggt
acctggtggt
tgcagcggceg
tggtgctgga
tggtgctgga
ggcggctgcet
tggaccagga
tggaccagga
tgctgcagca
aggaggtgct
aggaggtgct
agcaggtccg
tgctggtccg

tgctggtccg

gcaggaccag
ccgtctggtc
ccaggaggtg
ccaggaggtg
ggtccaggct
ggtgctggac
ggtgctggac
ggctccgectg
ggacctggtg
ggacctggtg
gctgcagcegg
ggtggtgctg
ggtggtgctg
gcggcggcetg
gctggaccag
gctggaccag
gctgctgcag
ccaggaggtg
ccaggaggtg
gcagcaggtc
ggtgctggtc
ggtgctggtc
ggtccgggtg
ggtccgggtg
ggtccgggtg
ggtggagcag
ggtggagcag

ggtggcccecgt

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180



ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccgc
ctggacctgg
ctggacctgg
ccgctgcage
ctggtggtgc
ctggtggtgc
cagcggcegge
gtgctggacc
gtgctggacc
cggctgctge
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg
ctggtccggg
ctggtccggg
cgggtggagc
cgggtggagc
cgggtggccc
gagcaggacc
gagcaggacc
gcccgtectgg
gaccaggagg

gaccaggagg

ctccgctgcea
acctggtggt
acctggtggt
tgcagcggcg
tggtgctgga
tggtgctgga
ggcggcetget
tggaccagga
tggaccagga
tgctgcagca
aggaggtgct
aggaggtgct
agcaggtccg
tgctggtccg
tgctggtccg
tccgggtgga
tccgggtgga
tccgggtggce
tggagcagga
tggagcagga
tggccecgtcet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgct
tccaggctcce
tgctggacct

tgctggacct

gcggcggctg
gctggaccag
gctggaccag
gctgctgcag
ccaggaggtg
ccaggaggtg
gcagcaggtc
ggtgctggtc
ggtgctggtc
ggtccgggtg
ggtccgggtg
ggtccgggtg
ggtggagcag
ggtggagcag
ggtggcccgt
gcaggaccag
gcaggaccag
ccgtctggtce
céaggaggtg
ccaggaggtg
ggtccaggct
ggtgctggac
ggtgctggac
ggctccgctg
ggacctggtg
ggacctggtg
gctgcagcgg
ggtggtgctg

ggtggtgctg

26612

ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg
ctggtccggg
ctggtccggg
cgggtggagc
cgggtggagc
cgggtggccc
gagcaggacc
gagcaggacc
gcccgtetgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccgce
ctggacctgg
ctggacctgg
ccgctgcagce
ctggtggtgc
ctggtggtgc
cagcggcegge
gtgctggacc
gtgctggacc
cggctgctgce
gaccaggagg

gaccaggagg

-160-

tcegggtgga
tcegggtgga
tcegggtgge
tggagcagga
tggagcagga
tggccecgtcet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgcect
tccaggctcc
tgctggacct
tgctggacct
ctccgctgcea
acctggtggt
acctggtggt
tgcagcggcg
tggtgctgga
tggtgctgga
ggcggctget
tggaccagga
tggaccagga
tgctgcagca
aggaggtgcet
aggaggtgcet
agcaggtccg
tgctggtccg

tgctggtccg

gcaggaccag
gcaggaccag
ccgtctggtce
ccaggaggtg
ccaggaggtg
ggtccaggct
ggtgctggac
ggtgctggac
ggctccgctg
ggacctggtg
ggacctggtg
gctgcagcgg
ggtggtgctg
ggtggtgctg
gcggcggcetg
gctggaccag
gctggaccag
gctgctgcag
ccaggaggtg
ccaggaggtg
gcagcaggtc
ggtgctggtc
ggtgctggtc
ggtccgggtg
ggtccgggtg
ggtccgggtg
ggtggagcag
ggtggagcag

ggtggcccegt

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920



ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccgce
ctggacctgg
ctggacctgg
ccgctgcagce
ctggtggtgce
ctggtggtgce
cagcggcggc
gtgctggacc
gtgctggacc
cggctgctgc
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg
ctggtccggg
ctggtccggg
cgggtggagce
cgggtggagc
cgggtggccc
gagcaggacc
gagcaggacc
gcccgtetgg

gaccaggagg

ctccgcetgcea
acctggtggt
acctggtggt
tgcagcggceg
tggtgctgga
tggtgctgga
ggcggctget
tggaccagga
tggaccagga
tgctgcagca
aggaggtgct
aggaggtgct
agcaggtccg
tgctggtccg
tgctggtccg
tccgggtgga
tccgggtgga
tccgggtgge
tggagcagga
tggagcagga
tggcccgtcet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgct
tccaggctcce

tgctggacct

gcggcggcetg
gctggaccag
gctggaccag
gctgctgcag
ccaggaggtg
ccaggaggtg
gcagcaggtc
ggtgctggtc
ggtgctggtc
ggtccgggtg
ggtccgggtg
ggtccgggtg
ggtggagcag
ggtggagcag
ggtggccegt
gcaggaccag
gcaggaccag
ccgtctggte
ccaggaggtg
ccaggaggtg
ggtccaggct
ggtgctggac
ggtgctggac
ggctccgcetg
ggacctggtg
ggacctggtg
gctgcagcgg

ggtggtgctg

26612

ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg
ctggtccggg
ctggtccggg
cgggtggagc
cgggtggagc
cgggtggccc
gagcaggacc
gagcaggacc
gcccgtetgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccgce
ctggacctgg
ctggacctgg
ccgctgcagce
ctggtggtgce
ctggtggtgc
cagcggcgge
gtgctggacc
gtgctggacc
cggctgctgce

gaccaggagg
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tccgggtgga
tcegggtgga
tccgggtggce
tggagcagga
tggagcagga
tggcccecgtcet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgcet
tccaggctcc
tgctggacct
tgctggacct
ctccgcectgea
acctggtggt
acctggtggt
tgcagcggcg
tggtgctgga
tggtgctgga
ggcggctgcet
tggaccagga
tggaccagga
tgctgcagca
aggaggtgct
aggaggtgct
agcaggtccg

tgctggtccg

gcaggaccag
gcaggaccag
ccgtctggtce
ccaggaggtg
ccaggaggtg
ggtccaggct
ggtgctggac
ggtgctggac
ggctccgcectg
ggacctggtg
ggacctggtg
gctgcagcgg
ggtggtgctg
ggtggtgctg
gcggcggcetg
gctggaccag
gctggaccag
gctgctgcag
ccaggaggtg
ccaggaggtg
gcagcaggtc
ggtgctggtc
ggtgctggtc
ggtccgggtg
ggtccgggtg
ggtccgggtg
ggtggagcag

ggtggagcag

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

15000

15060

15120

15180

15240

15300

15360

15420

15480

15540

15600



gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccgce
ctggacctgg
ctggacctgg
ccgctgcecagce
ctggtggtge
ctggtggtge
cagcggceggce
gtgctggacc
gtgctggacc
cggctgctgce
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg
ctggtccggg
ctggtccggg
cgggtggagce
cgggtggage
cgggtggcce
gagcaggacc
gagcaggacc
gcccgtcectagg

gaccaggagg

tgctggacct
ctccgctgcea
acctggtggt
acctggtggt
tgcagcggcg
tggtgctgga
tggtgctgga
ggcggctget
tggaccagga
tggaccagga
tgctgcagca
aggaggtgct
aggaggtgct
agcaggtccg
tgctggtccg
tgctggtccg
tccgggtgga
tccgggtgga
tccgggtygge
tggagcagga
tggagcagga
tggcccgtcet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgct
tccaggctcce

tgctggacct

ggtggtgctg
gcggcggcetg
gctggaccag
gctggaccag
gctgctgcag
ccaggaggtg
ccaggaggtg
gcagcaggtc
ggtgctggtc
ggtgctggtc
ggtccgggtg
ggtccgggtg
ggtccgggtyg
ggtggagcag
ggtggagcag
ggtggcccegt
gcaggaccag
gcaggaccag
ccgtctggtce
ccaggaggtg
ccaggaggtg
ggtccaggct
ggtgctggac
ggtgctggac
ggctccgctg
ggacctggtg
ggacctggtg
gctgcagcgg

ggtggtgctg

26612

gaccaggagg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg
ctggtccggg
ctggtccggg
cgggtggagc
cgggtggagc
cgggtggccc
gagcaggacc
gagcaggacc
gcccgtctgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccgce
ctggacctgg
ctggacctgg
ccgctgcagce
ctggtggtgce
ctggtggtgc
cagcggcegge
gtgctggacc
gtgctggacc
cggctgctge

gaccaggagg
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tgctggtccg
tcegggtgga
tccgggtgga
tcegggtgge
tggagcagga
tggagcagga
tggcccgtcet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgct
tccaggctcce
tgctggacct
tgctggacct
ctccgcetgcea
acctggtggt
acctggtggt
tgcagcggceg
tggtgctgga
tggtgctgga
ggcggctgcet
tggaccagga
tggaccagga
tgctgcagca
aggaggtgct
aggaggtgct
agcaggtccg

tgctggtccg

ggtggccegt
gcaggaccag
gcaggaccag
ccgtctggtce
ccaggaggtg
ccaggaggtg
ggtccaggct
ggtgctggac
ggtgctggac
ggctccgctg
ggacctggtg
ggacctggtg
gctgcagcgg
ggtggtgctg
ggtggtgctg
gcggcggcetg
gctggaccag
gctggaccag
gctgctgcag
ccaggaggtyg
ccaggaggtg
gcagcaggtc
ggtgctggtc
ggtgctggtc
ggtccgggtg
ggtccgggtg
ggtccgggtg
ggtggagcag

ggtggagcag

15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220
17280

17340



gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccgce
gcaggggata
gcagttacga
tagttgttaa
cttgtttctt
atttaagtta
cattttattt
aacaataatc
ataaaaacaa
<210>
<211>

<212> ADN
<213>

32

<220>
<223>

<400> 32

tcgacgtccce
gctttaagat
tttatttgtg
caagttaaca
gttttttaaa
cggccgctac
gtagtcctceg
ctgcacgggc

cttcagcttc

ctcggtggag

12516

tgctggacct
ctccgcectgcea
acctggtggt
acctggtggt
tgcagcggcg
cggacaaggt
ctattctcgt
attcagagca
acttcgtcct
ttgtttttaa
gaatgtacta
catgaattca

caagtatgcc

atggccattc
acattgatga
aaatttgtga
acaacaattg
gcaagtaaaa
aggaacaggt
ttgtgggagg
ttcttggcca
agggccttgt

gcctcccagce

ggtggtgctg
gcggcggcetg
gctggaccag
gctggaccag
gctgctgcag
gcaggaagtg
cgtaacgtcc
ctgccttgtg
ggatacatct
ttactttttt
atataatcaa
catgcacatt

ttctcaacta

Trinh tu nhén tao

gaattcggcc
gtttggacaa
tgctattgct
cattcatttt
cctctacaaa
ggtggcggcce
tgatgtccag
tgtagatgga
ggatctcgcc

ccatggtctt
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gaccaggagyg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg
cagcttcctc
gcaaaaactg
tgaattgcta
atgttttttt
ttagaaaaca
ttaatcaatg
taaaacaaaa

agaatactat

ggcctaggceg

accacaacta
ttatttgtaa
atgtttcagg
tgtggtatgg
ctcggtgcegce
cttggagtcc
cttgaactcc
cttcagcacg

cttctgcatt
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tgctggtccg
tcegggtgga
tcegggtgga
tcegggtgge
aagcgtcagt
tgtgtcatct
tggaattcct
atttttaata
tttcgttaat
gatttcggat
aattcattta

ctaaattaca

ag

M6 ta trinh tu nhan tao: Polynucleotit tdéng hop

cgccgtacgce
gaatgcagtg
ccattataag
ttcaggggga
ctgattatga
tcgtactgcet
acgtagtagt
accaggtagt
ccgtcgceggg

acggggccgt

ggtggcccgt
gcaggaccag
gcaggaccag
ccgtctggtce
tacggagctg
gcttcatctc
agaagacaac
taaaataacc
aaatgagagc
tttttgtatg
tttaagggat

ataggttcat

gtatcgataa
aaaaaaatgc
ctgcaataaa
ggtgtgggag
tctagagtcg

ccacgatggt

agccgggeag

ggccgccecgtce
ggtacaggcg

cggaggggaa

17400

17460

17520

17580

17640

17700

17760

17820

17880

17940

18000

18060

18102

60

120

180

240

300

360

420

480

540

600



gttccgcecga
gtcacggtca
gggaaggaca
ccgtactgga
accttcagct
tctcgaactc
tgatgacgtt
ccgtcgactce
tagctttcgce
cgaagcgcct
aattgaatta
tcceegggeg
accgggaagt
acggacccct
catcttgtga
attataatca
gcagtaggaa
gcataaattc
gtcgcaaaaa
gtttagaagc
atgaagtgcc
actgtactta
aaaaagttat
ataagtataa
catgactgtt
ttttgttact
taaataaatt

tatctattca

tgaacttcac
ccacgccgcce
gcttcttgta
actgggggga
tcacggtgtt
gtggccgttc
cttggaggag
tagcggtacc
ttagcgacgt
ctatttatac
gctctaattg
agctcgaatt
actgaaaaac
tactctcgtc
tgaggatgct
aactaaaggc
gacgaatagg
ttttattata
atttatgaga
tcctactttg
tggtacatca
ctgcccctcet
ttgtcgagag
tttgtttcta
tttaaagtac
ttatagaaga
gtttgttgaa

aattaataaa

cttgtagatg
gtcctcgaag
gtcggggatg
caggatgtcc
gtggccctcecg
acggtgccct
cgcaccatgg
ccgattgttt
gttcactttg
tccggeggte
aattagtctt
aaaccattgt
agtcgctcca
tcatataaac
tctatcaacg
ggagtggaca
tggcctatgg
tacagccata
aacctttaca
aagagatatt
gatgacagta
aaaataaggc
cataatattg
ttatgtataa
aaaataagtt
aattttgagt
tttattatta

taaacctcga
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aagcagccgt
ttcatcacgce
tcggcggggt
caggcgaagyg
taggggcggce
ccatgcgcac
tggcgaccgyg
agcttgttca
cttgtttgaa
gagggttcga
ctaattgaat
gggaaccgtg
ggccagtggg
cgaagccagc
aaagtaccgg
cgctagacca
cattattgta
atgtcagtag
tgagcctgac
tgcgcgataa
ctgaagagcc
gaaaggcaaa
atatgtgcca
gttaagctaa
tatttttgta
ttttgttttt
gtatgtaagt

tatacagacc
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cctgcaggga
gctcccactt
gcttcacgta
gcagggggcce
cctcgcecceccect
cttgaagcgc
tggatcccgg
gctgcgcecttg
ttgaattgtc
aatcgataag
tagtctctaa
cgatcaaaca
aacatcgatg
taagatggta
taaaccgcaa
aatgtgttct
cggaatgata
caagggagaa
gtcatcgttt
tatctctaat
agtaatgaaa
tgcatcgtgce
aagttgtttc
ttacttattt
aaagagagaa
ttttaataaa
gtaaatataa

gataaaacac

ggagtcctgg

gaagccctcg
caccttggag
gcccttggtce
cgcccctcga
atgaactcct
gcccgcggta
tttatttgct
gctccgtaga
cttggatcct
ttgaattaga
aacgcgagat
ttttgttttg
tacttattat
atggttatgt
gtgatgacct
aacattgcct
aaggttcaaa
atgcgtaagc
attttgccaa
aaacgtactt
aaaaaatgca
tgactgacta
tataatacaa
tgtttaaaag
taaataaaca
taaaacttaa

atgcgtcaat

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280



tttacgcatg
tagtttctaa
tctgtgagat
gacacatttt
tgttcaaatt
ttttttaacc
catgttttct
gttgcaaaac
cacagattta
caacgtgtac
taaatcaact
gaccaacaag
tcacaatttt
gtgactggga
ccagctggcg
tgaatggcga
accgcatatg
gacacccgcce
acagacaagc
cgaaacgcgc
taataatggt
tttgtttatt
aaatgcttca
ttattccctt
aagtaaaaga
acagcggtaa
ttaaagttct
gtcgccgcat

atcttacgga

attatcttta
tttttttatt
tgtcgtattc
cgtcgatttg
gatccatatt
ctcttatact
tttttggata
gtggcatttt
aagaagaacc
acagacgcgt
tgtgttatag
tttacggaca
gttatatttt
aaaccctggc
taatagcgaa
atggcgcctg
gtgcactctc
aacacccgct
tgtgaccgtc
gagacgaaag
ttcttagacg
tttctaaata
ataatattga
ttttgcggca
tgctgaagat
gatccttgag
gctatgtggc
acactattct

tggcatgaca

acgtacgtca
attcagcctg
tagccttttt
cgttttgatc
aacgatatca
ttgcactctg
aaactcctac
ttaccaatga
aaaaattaaa
cggcaaaaaa
tcacggattt
ctattaatta
taaaacaaag
gttacccaac
gaggcccgca
atgcggtatt
agtacaatct
gacgcgccct
tccgggagcect
ggcctcgtga
tcaggtggca
cattcaaata
aaaaggaaga
ttttgccttc
cagttgggtg
agttttcgcec
gcggtattat
cagaatgact

gtaagagaat

26612

caatatgatt
ctgtcgtgaa
agtttttcgce
aaagacttga
acccgatgcg
cgttaatacg
tgagtttgac
agaatttaaa
ttatttcaac
cacgcagccc
gccgtccaac
tttgattttg
ctttggcact
ttaatcgcct
ccgatcgccc
ttctccttac
gctctgatgce
gacgggcttg
gcatgtgtca
tacgcctatt
cttttcgggg
tgtatccgcet
gtatgagtat
ctgtttttgce
cacgagtggg
ccgaagaacg
cccgtattga
tggttgagta

tatgcagtgce
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atctttctag
taccgtatat
tcatcgactt
gcagagacac
tatatggtgc
cgttcgtgta
ctcatattag
gttattttaa
agtttaatcg
gacgtgttgg
gtgttcctca
ccccacttca
ggccgtcgtt
tgcagcacat
ttcccaacag
gcatctgtgc
cgcatagtta
tctgctcceceg
gaggttttca
tttataggtt
aaatgtgcgce
catgagacaa
tcaacatttc
tcacccagaa
ttacatcgaa
ttttccaatg
cgccgggcaa
ctcaccagtc

tgccataacc

ggttaaataa
ctcaacgctg
gatattgtcc
gttaatcaac
gtaaaatata
cagacgtaat
accctcacaa
aaaatttcat
accagttaat
ctaaaattat
aaaagttgaa
ttttgtggga
ttacaacgtc
cccececttteg
ttgcgcagcece
ggtatttcac
agccagcccce
gcatccgctt
ccgtcatcac
aatgtcatga
ggaaccccta
taaccctgat
cgtgtcgccce
acgctggtga
ctggatctca
atgagcactt
gagcaactcg
acagaaaagc

atgagtgata

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020



acactgcggce
tgcacaacat
ccataccaaa
aactattaac
aggcggataa
ctgataaatc
atggtaagcc
aacgaaatag
accaagttta
tctaggtgaa
tccactgagc
tgcgcgtaat
cggatcaaga
caaatactgt
cgcctacata
cgtgtcttac
gaacgggggg
acctacagcg
atccggtaag
cctgatatct
gatgctcgtc
ttcctggect
gtggataacc
gagcgcagcg
cccgcgegtt
ggcagtgagc
cactttatgc

ggaaacagct

caacttactt
gggggatcat
cgacgagcgt
tggcgaacta
agttgcagga
tggagccggt
ctcccgtatc
acagatcgct
ctcatatata
gatccttttt
gtcagacccc
ctgctgcttg
gctaccaact
tcttctagtg
cctcgcetctg
cgggttggac
ttcgtgcaca
tgagctatga
cggcagggtc
ttatagtcct
acggggggcyg
tttgctggcce
gtattaccgc
agtcagtgag
ggccgattca
gcaacgcaat
ttccggcecteg

atgacatgat

ctgacaacga
gtaactcgcc
gacaccacga
cttactctag
ccacttctgc
gagcgtgggt
gtagttatct
gagataggtg
ctttagattg
gataatctca
gtagaaaaga
caaacaaaaa
ctttttcecga
tagccgtagt
ctaatcctgt
tcaagacgat
cagcccagct
gaaagcgcca
ggaacaggag
gtcgggtttc
gagcctatgg
ttttgctcac
ctttgagtga
cgaggaagcg
ttaatgcagc
taatgtgagt
tatgttgtgt

tacgaattcg

26612

tcggaggacc
ttgatcgttg
tgcctgtagce
cttcccggcea
gctcggccect
ctcgcggtat
acacgacggg
cctcactgat
atttaaaact
tgaccaaaat
tcaaaggatc
aaccaccgct
aggtaactgg
taggccacca
taccagtggc
agttaccgga
tggagcgaac
cgcttcccga
agcgcacgag
gccacctctg
aaaaacgcca
atgttctttc
gctgataccg
gaagagcgcc
tggcacgaca
tagctcactc
ggaattgtga

agctcggtac

-166-

gaaggagcta
ggaaccggag
aatggcaaca
acaattaata
tccggectggce
cattgcagca
gagtcaggca
taagcattgg
tcatttttaa
cccttaacgt
ttcttgagat
accagcggtg
cttcagcaga
cttcaagaac
tgctgccagt
taaggcgcag
gacctacacc
agggagaaag
ggagcttcca
acttgagcgt
gcaacgcggc
ctgcgttatc
ctcgccgcag
caatacgcaa
ggtttcccga
attaggcacc
gcggataaca

ccggggatcc

accgcttttt
ctgaatgaag
acgttgcgca
gactggatgg
tggtttattg
ctggggccag
actatggatg
taactgtcag
tttaaaagga
gagttttcgt
ccttttttte
gtttgtttgc
gcgcagatac
tctgtagcac
ggcgataagt
cggtcgggcet
gaactgagat
gcggacaggt
gggggaaacg
cgatttttgt
ctttttacgg
ccctgattcect
ccgaacgacc
accgcctctce
ctggaaagcg
ccaggcttta
atttcacaca

tctagagtcg

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700



acgctcgcge
aatgtggttt
gcaaatcttt
atattgctct
cgccgcttgg
ctataacgac
taactcatac
atatattttc
cgatgagcat
tgacagtgaa
gtttatagat
acaaaatgtt
accttgccac
acgaggcgta
cgcgccaagc
tcatcccaat
ggacctcgtt
tcacggaggt
ttttggtata
tgtgacagaa
taagtaaaat
gaaccaccaa
ctgctattta
atctagccta
gagaagaaaa
cataggttta
caaactacag
gacgcgtcct

CCccaaacacg

gacttggttt
ttgtcaaacg
tttaacccta
ctctttctaa
agctcccgtg
cgcgtgagtc
gataattata
ttgttataga
atcctctctg
atatcagatc
gaggtacatg
attgaacaac
agaggactat
gccygagtctce
ttaaggtgca
ttggagtcac
cgtgctgcga
cattttgaat
tgaatggtta
tttatgacct
agcctacggt
gaacgtagca
ctggtaatag
tttctgccac
caagagcact
ttgtctctca
ggttgctctt
gcccgceccat

tcatttcgga

gccattcttt
aagattctat
gaaagatagt
atagcgcgaa
aggcgtgcett
aaaatgacgc
ttgttatttc
tatcgtgact
ctcttctgca
acgtaagtga
aagtgcagcc
caggttcttc
tagaggtaag
tgcactgaac
cggcccacgt
tcaagacatc
tagacgactg
aaactttagt
cataatgaat
gactaggtag
cacatctctt
gaatcctcag
ggcacattgt
gaatcaatcg
aaaggtttga
ttagtccaga
tattgtatcg
tccecgatect

tcctcacgat

26612

agcgcgcgte
gacgtgttta
ctgcgtaaaa
tccgtecgcetg
gtcaatgcgg
atgattatct
atgttctact
aatatataat
aagcgatgac
agatgacgtc
aacgtcaagc
atagattctg
aataaacatt
attgtcagat
ggccactagt
cttgattaag
gccgcgcaga
gtcataagaa
aaacttgttt
gtacaaacag
tccgtgggtg
agtgtcatac
aatctcactt
tgagtgatgg
tattgacaaa
acagcagtta
aaaatatggg
acggacagaa

ccactaacgg
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gcgtcacaca
aagtttaggt
ttgacgcatg
tgcatttagg
taagtgtcac
tttacgtgac
tacgtgataa
aaaatgggta
gagcttgttg
cagagcgata
ggtagtgaaa
ttagaagcca
gttggtcaac
ccgagatcgg
acttctcgag
gcagctgccg
ttgaaggcct
tctatgtttt
caattatttt
cctttttgat
tcgttaaagg
cagcatacag
aaccatactg
acatagagaa
aatctacttc
cagacgtaag
acctgaataa
tggcaagcag

tgctttaggt

gcttggccac
cgagtaaagc
cattcttgaa
acatctcagt
tgattttgaa
ttttaagatt
cttattatat
gttctttaga
gtgaggattc
cagaagaagc
tattagacga
aagaatcttg
ttcaaagtcc
ccggcctagg
gctcaaagcc
atattgacat
gtattcaaaa
gttaagttca
acattaaaca
attagaaaac
gcgacttaga
ccatcgctaa
tcgggccacce
actattagtt
gccgtcactc
cttttacgca
gggcgatttt
tcgacgtcgce

acctcaagca

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440



ccggtcatcg
cctcagacac
cggtggtaga
tttgagcccc
tcagctaggt
ttctgcaccg
acgtaacaat
tattacaaaa
aagatcaatt
cgttgtattg
aatgtgtaga
aaaaaggttc
aaaacctttg
agaaggtggc
atatcgtaaa
ttatttattt
aggcaagatg
atcagcattg
ttagaaaata
atctattaac
ggtagcattc
agtttctcgce
gcactgctct
ctacccatcg
gaaacaagct
caattatgta
ccccagctag

ttccagatca

ttctcgtecgg
agcccactga
ttctgcgaag
gtgagctcac
aggaaacaaa
cggaaagatg
gttttagggt
aaattgaacg
aaatcataat
ttatgttaaa
tgtttattct
aactttttca
tgatcttgtg
cagacgatat
ttgtgccatt
aaaaaatgaa
aatctatgta
caatatgcaa
gacgaaagaa
aattgctatt
tgttacattt
cagatcttct
tgttagggct
gagcgtagct
caagtaataa
ctttcccaca
aacattcaat

gcgctaactt

acccgtcgcet
gtttctcgcecc
cacggctctt
ttactagtta
aaaaaaagtc
ttttgtacgg
tcggcggecg
atattataaa
taatcacatt
taaaaagatt
atcgaaagta
aatcagcatc
ctgcgctctg
cacgggccac
tgatttgtca
ccttagatta
aatacctggg
tgcatattca
attgcataaa
gccttttttt
taatacattg
cagtgggtcg
agtgttagca
ggaataggct
caacataatg
aatgtttaca
tattactatt

cgattgaatg
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tgcgacgaag
ggatcttctc
gctaggattc
aggttacgct
ctgcccttaa
aaagtttgaa
cgggagaaag
attctttaaa
gttcatgatc
aatttctatg
aatacgtcaa
agttcggttc
caggtgagtt
ctgataataa
cgcececggggyg
tgtaacttgt
cagacttgca
acaatatgta
attataaccg
cgcaaattat
gtatgtgatt
cgttaccgat
aattctttca
accagctaat
tgaccataaa
taattagaat
accactacta

tgcgaaattt
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ggctcgacga
agcgggtcge
gtgttagcaa
gaaatagcct
caccgttgcg
taagtgctta
catgaagtaa
atattaaaag
acaatttaat
taattgtatc
aactcgaaaa
caactctcaa
aattatttta
gtggtcgcca
ggctacggaa
gatttatttg
atatcctatt
aaacaattcg
cattattaat
aatcattttc
ataacacgag
cacgtgatag
ggttgagtct
aggtagggaa
atctcgtggt
gttgttcaac
aggcagtatg

atagctcaat

gcaaattaac
gtttccgatc
cgtcgtcagg
ctcaaggctc
atggcttgtc
attgcaagta
gttctttaaa
taagaacaat
ttacttcata
tgtacaatac
ttttcagtat
gatgagagtc
Cctattatttc
aaacgcacag
taaactacat
cgtcaaaagt
tcaccggtaa
taaagcatca
ttattatgat
ataacctcga
ctgcccactg
attctatgaa
gagagctcac
aacaaagctc
gtatgagata
ttgcctaacg
tcctaactceg

attttagcac

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120



ttatcgtatt
atgcaaacat
gtaatacaac
caactaaaaa
tgatcaagac
atgtgctcat
cgggagcata
gatatacgag
gagcaggacc
gagcaggacc
gcccgtetgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccgce
ctggacctgg
ctggacctgg
ccgctgcagce
ctggtggtgc
ctggtggtgce
cagcggegge
gtgctggacc
gtgctggacc
cggctgctgce
gaccaggagg

gaccaggagg

ctgcagcagg

gatttaagaa
caatgatttt
agatgaaata
aatgcaacgg
gttcgttata
gaagacactt
ttctcagagc
cgatttcagc
aggaggtgct
aggaggtgcect
tccaggctcce
tgctggacct
tgctggacct
ctccgctgceca
acctggtggt
acctggtggt
tgcagcggcg
tggtgctgga
tggtgctgga
ggcggctget
tggaccagga
tggaccagga
tgctgcagca
aggaggtgcet
aggaggtgct
agcaggtccg
tgctggtccg
tgctggtccg

tccgggtgga

aaaattgtta
gatgaggact
attagagatg
aaaaataaaa
accacggatt
tccgatggta
gggccatacg
actagtgctg
ggacctggtg
ggacctggtg
gctgcagegg
ggtggtgctg
ggtggtgctg
gcggceggcetg
gctggaccag
gctggaccag
gctgctgcag
ccaggaggtg
ccaggaggtg
gcagcaggtc
ggtgctggtc
ggtgctggtc
ggtccgggtg
ggtccgggtg
ggtccgggtg
ggtggagcag
ggtggagcag
ggtggcccgt

gcaggaccag
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acattttgtt
attttgggag
catctggggc
accatggaat
ccgacggtaa
ctgttgctca
tatcaaacag
cagtcgttct
gtgctggacc
gtgctggacc
cggctgctgce
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg
ctggtccggg
ctggtccggg
cgggtggagce
cgggtggagc
cgggtggccc
gagcaggacc
gagcaggacc
gcccgtcectygg
gaccaggagg
gaccaggagg

ctggtccagg

gaggtgctgg
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tcagtatgtc
tgatgtcact
agttatcgaa
acttggaaaa
cgagtccatt
aagttatgtt
tggatacagc
agacctggat
aggaggtgcet
aggaggtgct
agcaggtccg
tgctggtccg
tgctggtccg
tccgggtgga
tcegggtgga
tcegggtgge
tggagcagga
tggagcagga
tggccecgtcet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgct
tccaggctcce
tgctggacct
tgctggacct
ctccgetgea

acctggtggt

gcttatacaa
gtccaaagta
gaacaaatta
aatgaaaaaa
gtagaggaag
gctgctgatg
actcatcaag
cccccecgggtg
ggtccgggtg
ggtccgggtyg
ggtggagcag
ggtggagcag
ggtggcccgt
gcaggaccag
gcaggaccag
ccgtctggtce
ccaggaggtg
ccaggaggtg
ggtccaggct
ggtgctggac
ggtgctggac
ggctccgcetg
ggacctggtg
ggacctggtg
gctgcagegg
ggtggtgctg
ggtggtgctg
gcggcggctg

gctggaccag

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860



gaggtgctgg
gaggtgctgg
caggtccggg
ctggtccggg
ctggtccggg
cgggtggagc
cgggtggagc
cgggtggccc
gagcaggacc
gagcaggacc
gcccgtctgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccgce
ctggacctgg
ctggacctgg
ccgctgcagce
gatacggaca
acgactattc
ttaaattcag
tcttacttcg
gttattgttt
atttgaatgt
aatccatgaa

acaacaagta

tccgggtgga
tccgggtgge
tggagcagga
tggagcagga
tggcccgtcet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgct
tccaggctcecce
tgctggacct
tgctggacct
ctccgcetgcea
acctggtggt
acctggtggt
tgcagcggcg
tggtgctgga
tggtgctgga
ggcggcetget
aggtgcagga
tcgtcgtaac
agcactgcct
tcctggatac
ttaattactt
actaatataa
ttcacatgca

tgccttctca

gcaggaccag
ccgtctggtc
ccaggaggtg
ccaggaggtg
ggtccaggct
ggtgctggac
ggtgctggac
ggctccgcectg
ggacctggtg
ggacctggtg
gctgcagcgg
ggtggtgcty
ggtggtgctg
gcggcggcetg
gctggaccag
gctggaccag
gctgctgcag
ccaggaggtg
ccaggaggtg
gcagcaggtc
agtgcagctt
gtccgcaaaa
tgtgtgaatt
atctatgttt
ttttttagaa
tcaattaatc
catttaaaac

actaagaata
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gaggtgctgg
caggctccgce
ctggacctgg
ctggacctgg
ccgctgcagce
ctggtggtgc
ctggtggtgc
cagcggceggce
gtgctggacc
gtgctggacc
cggctgctgce
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg
ctggtccggg
ctggtccggg
cgggaagcgt
cctctgtgtc
actgtggaat
gctaattttt
tttttttegt
aacagatttc
aatgaattca
aaaactaaat

ctatag
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acctggtggt
tgcagcggceg
tggtgctgga
tggtgctgga
ggcggctgcet
tggaccagga
tggaccagga
tgctgcagca
aggaggtgct
aggaggtgct
agcaggtccg
tgctggtccg
tgctggtccg
tccgggtgga
tccgggtgga
tcegggtgge
tggagcagga
tggagcagga
tggcccgtcet
cagttacgga
atctgcttca
tcctagaaga
aatataaaat
taataaatga
ggattttttg
tttatttaag

tacaataggt

gctggaccag
gctgctgcag
ccaggaggtg
ccaggaggtg
gcagcaggtc
ggtgctggtc
ggtgctggtc
ggtccgggtyg
ggtccgggty
ggtccgggtyg
ggtggagcag
ggtggagcag
ggtggcccgt
gcaggaccag
gcaggaccag
ccgtctggtce
ccaggaggtg
ccaggaggtg
ggtccaggct
gctggcaggg
tctcgecagtt
caactagttg
aacccttgtt
gagcatttaa
tatgcatttt
ggataacaat

tcatataaaa

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12516



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

33
13230
ADN

<220>
<223>

<400> 33

tcgacgtccc
gctttaagat
tttatttgtg
caagttaaca
gttttttaaa
cggccgctac
gtagtcctcg
ctgcacgggc
cttcagcttc
ctcggtggag
gttccgccga
gtcacggtca
gggaaggaca
ccgtactgga
accttcagct
tctcgaactc
tgatgacgtt
ccgtcgactc
tagctttcgce
cgaagcgcct
aattgaatta
tcceecgggeg

accgggaagt

atggccattc
acattgatga
aaatttgtga
acaacaattg
gcaagtaaaa
aggaacaggt
ttgtgggagg
ttcttggcca
agggccttgt
gcctcceccage
tgaacttcac
ccacgccgcece
gcttcttgta
actgggggga
tcacggtgtt
gtggccgttce
cttggaggag
tagcggtacc
ttagcgacgt
ctatttatac
gctctaattg
agctcgaatt

actgaaaaac

Trinh tu nhdn tao

gaattcggcc
gtttggacaa
tgctattgct
cattcatttt
cctctacaaa
ggtggcggcec
tgatgtccag
tgtagatgga
ggatctcgcc
ccatggtctt
cttgtagatg
gtcctcgaag
gtcggggatg
caggatgtcc
gtggcccteg
acggtgccct
cgcaccatgg
ccgattgttt
gttcactttg
tccggecggtce
aattagtctt
aaaccattgt

agtcgctcca
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ggcctaggcg

accacaacta
ttatttgtaa
atgtttcagg
tgtggtatgg
ctcggtgcgce
cttggagtcc
cttgaactcc
cttcagcacg
cttctgcatt
aagcagccgt
ttcatcacgc
tcggcggggt
caggcgaagg
taggggcggce
ccatgcgcac
tggcgaccgg
agcttgttca
cttgtttgaa
gagggttcga
ctaattgaat
gggaaccgtg

ggccagtggg
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M& ta trinh tu nhadn tao: Polynucleotit tdng hop

cgccgtacgce
gaatgcagtg
ccattataag
ttcaggggga
ctgattatga
tcgtactgcet
acgtagtagt
accaggtagt
ccgtcgeggyg
acggggccgt
cctgcaggga
gctcccactt
gcttcacgta
gcagggggcce
cctcgcceccect
cttgaagcgc
tggatcccgg
gctgcgcttg
ttgaattgtc
aatcgataag
tagtctctaa
cgatcaaaca

aacatcgatg

gtatcgataa
aaaaaaatgc
ctgcaataaa
ggtgtgggag
tctagagtcg
ccacgatggt
agccgggceag
ggccgccgte
ggtacaggcg
cggaggggaa
ggagtcctgg
gaagccctcg
caccttggag
gcccttggtce
cgcccctcega
atgaactcct
gcccgcggta
tttatttgct
gctccgtaga
cttggatcct
ttgaattaga
aacgcgagat

ttttgttttg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



acggacccct
catcttgtga
attataatca
gcagtaggaa
gcataaattc
gtcgcaaaaa
gtttagaagc
atgaagtgcc
actgtactta
aaaaagttat
ataagtataa
catgactgtt
ttttgttact
taaataaatt
tatctattca
tttacgcatg
tagtttctaa
tctgtgagat
gacacatttt
tgttcaaatt
ttttttaacc
catgttttct
gttgcaaaac
cacagattta
caacgtgtac
taaatcaact
gaccaacaag

tcacaatttt

gtgactggga

tactctcgtc
tgaggatgct
aactaaaggc
gacgaatagg
ttttattata
atttatgaga
tcctactttg
tggtacatca
ctgcccecctcet
ttgtcgagag
tttgtttcta
tttaaagtac
ttatagaaga
gtttgttgaa
aattaataaa
attatcttta
tttttttatt
tgtcgtattc
cgtcgatttg
gatccatatt
ctcttatact
tttttggata
gtggcatttt
aagaagaacc
acagacgcgt
tgtgttatag
tttacggaca
gttatatttt

aaaccctggce

tcatataaac
tctatcaacg
ggagtggaca
tggcctatgg
tacagccata
aacctttaca
aagagatatt
gatgacagta
aaaataaggc
cataatattg
ttatgtataa
aaaataagtt
aattttgagt
tttattatta
taaacctcga
acgtacgtca
attcagcctg
tagccttttt
cgttttgatc
aacgatatca
ttgcactctg
aaactcctac
ttaccaatga
aaaaattaaa
cggcaaaaaa
tcacggattt
ctattaatta
taaaacaaag

gttacccaac
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cgaagccagc
aaagtaccgg
cgctagacca
cattattgta
atgtcagtag
tgagcctgac
tgcgcgataa
ctgaagagcc
gaaaggcaaa
atatgtgcca
gttaagctaa
tatttttgta
ttttgttttt
gtatgtaagt
tatacagacc
caatatgatt
ctgtcgtgaa
agtttttcgc
aaagacttga
acccgatgcg
cgttaatacg
tgagtttgac
agaatttaaa
ttatttcaac
cacgcagccc
gccgtccaac
tttgattttg
ctttggcact

ttaatcgcect
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taagatggta
taaaccgcaa
aatgtgttct
cggaatgata
caagggagaa
gtcatcgttt
tatctctaat
agtaatgaaa
tgcatcgtgc
aagttgtttc
ttacttattt
aaagagagaa
ttttaataaa
gtaaatataa
gataaaacac
atctttctag
taccgtatat
tcatcgactt
gcagagacac
tatatggtgc
cgttcgtgta
ctcatattag
gttattttaa
agtttaatcg
gacgtgttgg
gtgttcctca
ccccacttca
ggccgtcegtt

tgcagcacat

tacttattat
atggttatgt
gtgatgacct
aacattgcct
aaggttcaaa
atgcgtaagc
attttgccaa
aaacgtactt
aaaaaatgca
tgactgacta
tataatacaa
tgtttaaaag
taaataaaca
taaaacttaa
atgcgtcaat
ggttaaataa
ctcaacgctg
gatattgtcc
gttaatcaac
gtaaaatata
cagacgtaat
accctcacaa
aaaatttcat
accagttaat
ctaaaattat
aaaagttgaa
ttttgtggga
ttacaacgtc

cccecettteg

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



ccagctggcecg
tgaatggcga
accgcatatg
gacacccgcc
acagacaagc
cgaaacgcgc
taataatggt
tttgtttatt
aaatgcttca
ttattccctt
aagtaaaaga
acagcggtaa
ttaaagttct
gtcgccgecat
atcttacgga
acactgcggc
tgcacaacat
ccataccaaa
aactattaac
aggcggataa
ctgataaatc
atggtaagcc
aacgaaatag
accaagttta
tctaggtgaa
tccactgagc
tgcgcgtaat

cggatcaaga

taatagcgaa
atggcgcctg
gtgcactctc
aacacccgct
tgtgaccgtc
gagacgaaag
ttcttagacg
tttctaaata
ataatattga
ttttgcggca
tgctgaagat
gatccttgag
gctatgtggce
acactattct
tggcatgaca
caacttactt
gggggatcat
cgacgagcgt
tggcgaacta
agttgcagga
tggagccggt
ctcccgtatce
acagatcgct
ctcatatata
gatccttttt
gtcagacccc
ctgctgcttg

gctaccaact

gaggcccgca
atgcggtatt
agtacaatct
gacgcgccct
tccgggagcet
ggcctcgtga
tcaggtggca
cattcaaata
aaaaggaaga
ttttgccttc
cagttgggtg
agttttcgcc
gcggtattat
cagaatgact
gtaagagaat
ctgacaacga
gtaactcgcc
gacaccacga
cttactctag
ccacttctgce
gagcgtgggt
gtagttatct
gagataggtg
ctttagattg
gataatctca
gtagaaaaga
caaacaaaaa

ctttttccga
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ccgatcgccc
ttcteccttac
gctctgatgce
gacgggcttg
gcatgtgtca
tacgcctatt
cttttcgggg
tgtatccgcet
gtatgagtat
ctgtttttgce
cacgagtggg
ccgaagaacg
cccgtattga
tggttgagta
tatgcagtgc
tcggaggacc
ttgatcgttg
tgcctgtagce
cttccecggcea
gctcggccect
ctcgcggtat
acacgacggg
cctcactgat
atttaaaact
tgaccaaaat
tcaaaggatc
aaccaccgct

aggtaactgg
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ttcccaacag
gcatctgtgc
cgcatagtta
tctgctceccg
gaggttttca
tttataggtt
aaatgtgcgc
catgagacaa
tcaacatttc
tcacccagaa
ttacatcgaa
ttttccaatg
cgccgggcaa
ctcaccagtc
tgccataacc
gaaggagcta
ggaaccggag
aatggcaaca
acaattaata
tccggcectgge
cattgcagca
gagtcaggca
taagcattgg
tcatttttaa
cccttaacgt
ttcttgagat
accagcggtg

cttcagcaga

ttgcgcagcc
ggtatttcac
agccagcccce
gcatccgctt
ccgtcatcac
aatgtcatga
ggaaccccta
taaccctgat
cgtgtcgceccc
acgctggtga
ctggatctca
atgagcactt
gagcaactcg
acagaaaagc
atgagtgata
accgcttttt
ctgaatgaag
acgttgcgca
gactggatgg
tggtttattg
ctggggccag
actatggatg
taactgtcag
tttaaaagga
gagttttcgt
ccttttttte
gtttgtttgce

gcgcagatac

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800



caaatactgt
cgcctacata
cgtgtcttac
gaacgggggg
acctacagcg
atccggtaag
cctgatatct
gatgctcgtc
ttcctggect
gtggataacc
gagcgcagcg
cccgegegtt
ggcagtgagc
cactttatgce
ggaaacagct
acgctcgcgce
aatgtggttt
gcaaatcttt
atattgctct
cgccgcecttgg
ctataacgac
taactcatac
atatattttc
cgatgagcat
tgacagtgaa
gtttatagat
acaaaatgtt
accttgccac

acgaggcgta

tcttctagtg
cctcgctctg
cgggttggac
ttcgtgcaca
tgagctatga
cggcagggtc
ttatagtcct
acggggggcyg
tttgctggcce
gtattaccgce
agtcagtgag
ggccgattca
gcaacgcaat
ttccggetceg
atgacatgat
gacttggttt
ttgtcaaacg
tttaacccta
ctctttctaa
agctcccgtg
cgcgtgagtce
gataattata
ttgttataga
atcctctctg
atatcagatc
gaggtacatg
attgaacaac
agaggactat

gccgagtctc

tagccgtagt
ctaatcctgt
tcaagacgat
cagcccagct
gaaagcgcca
ggaacaggag
gtcgggtttc
gagcctatgg
ttttgctcac
ctttgagtga
cgaggaageg
ttaatgcagc
taatgtgagt
tatgttgtgt
tacgaattcg
gccattcttt
aagattctat
gaaagatagt
atagcgcgaa
aggcgtgctt
aaaatgacgc
ttgttatttc
tatcgtgact
ctcttctgca
acgtaagtga
aagtgcagcc
caggttcttc
tagaggtaag

tgcactgaac
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taggccacca
taccagtggc
agttaccgga
tggagcgaac
cgcttcccga
agcgcacgag
gccacctctg
aaaaacgcca
atgttctttc
gctgataccg
gaagagcgcc
tggcacgaca
tagctcactc
ggaattgtga
agctcggtac
agcgcgcgtce
gacgtgttta
ctgcgtaaaa
tccgtegetg
gtcaatgcgg
atgattatct
atgttctéct
aatatataat
aagcgatgac
agatgacgtc
aacgtcaagc
atagattctg
aataaacatt

attgtcagat
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cttcaagaac
tgctgccagt
taaggcgcag
gacctacacc
agggagaaag
ggagcttcca
acttgagcgt
gcaacgcggc
ctgcgttatc
ctcgccgecag
caatacgcaa
ggtttcccga
attaggcacc
gcggataaca
ccggggatcc
gcgtcacaca
aagtttaggt
ttgacgcatg
tgcatttagg
taagtgtcac
tttacgtgac
tacgtgataa
aaaatgggta
gagcttgttg
cagagcgata
ggtagtgaaa
ttagaagcca
gttggtcaac

ccgagatcgg

tctgtagcac
ggcgataagt
cggtcgggcet
gaactgagat
gcggacaggt
gggggaaacg
cgatttttgt
ctttttacgg
ccctgattct
ccgaacgacc
accgcctctce
ctggaaagcg
ccaggcttta
atttcacaca
tctagagtcg
gcttggccac
cgagtaaagc
cattcttgaa
acatctcagt
tgattttgaa
ttttaagatt
cttattatat
gttctttaga
gtgaggattc
cagaagaagc
tattagacga
aagaatcttg
ttcaaagtcc

ccggcctagg

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540



cgcgccaagce
tcatcccaat
ggacctcgtt
tcacggaggt
ttttggtata
tgtgacagaa
taagtaaaat
gaaccaccaa
ctgctattta
atctagccta
gagaagaaaa
cataggttta
caaactacag
gacgcgtcct
cccaaacacg
ccggtcatcg
cctcagacac
cggtggtaga
tttgagcccc
tcagctaggt
ttctgcaccg
acgtaacaat
tattacaaaa
aagatcaatt
cgttgtattg
aatgtgtaga
aaaaaggttc

aaaacctttg

ttaaggtgca
ttggagtcac
cgtgctgcga
cattttgaat
tgaatggtta
tttatgacct
agcctacggt
gaacgtagca
ctggtaatag
tttctgccac
caagagcact
ttgtctctca
ggttgctctt
gcccgceccat
tcatttcgga
ttctcgtcgg
agcccactga
ttctgcgaag
gtgagctcac
aggaaacaaa
cggaaagatg
gttttagggt
aaattgaacg
aaatcataat
ttatgttaaa
tgtttattct
aactttttca

tgatcttgtg

cggcccacgt
tcaagacatc
tagacgactg
aaactttagt
cataatgaat
gactaggtag
cacatctctt
gaatcctcag
ggcacattgt
gaatcaatcg
aaaggtttga
ttagtccaga
tattgtatcg
tccecgatcect
tcctcacgat
acccgtcget
gtttctcgcecce
cacggctctt
ttactagtta
aaaaaaagtc
ttttgtacgg
tcggecggcecg
atattataaa
taatcacatt
taaaaagatt
atcgaaagta
aatcagcatc

ctgcgctctg
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ggccactagt
cttgattaag
gccgcgcaga
gtcataagaa
aaacttgttt
gtacaaacag
tccgtgggtyg
agtgtcatac
aatctcactt
tgagtgatgg
tattgacaaa
acagcagtta
aaaatatggg
acggacagaa
ccactaacgg
tgcgacgaag
ggatcttctc
gctaggattc
aggttacgcect
ctgcccttaa
aaagtttgaa
cgggagaaag
attctttaaa
gttcatgatc
aatttctatg
aatacgtcaa
agttcggttc

caggtgagtt

-175-

acttctcgag
gcagctgccg
ttgaaggcct
tctatgtttt
caattatttt
cctttttgat
tcgttaaagg
cagcatacag
aaccatactg
acatagagaa
aatctacttc
cagacgtaag
acctgaataa
tggcaagcag
tgctttaggt
ggctcgacga
agcgggtcge
gtgttagcaa
gaaatagcct
caccgttgcg
taagtgctta
catgaagtaa
atattaaaag
acaatttaat
taattgtatc
aactcgaaaa
caactctcaa

aattatttta

gctcaaagcc
atattgacat
gtattcaaaa
gttaagttca
acattaaaca
attagaaaac
gcgacttaga
ccatcgctaa
tcgggccacc
actattagtt
gccgtcactce
cttttacgca
gggcgatttt
tcgacgtcgce
acctcaagca
gcaaattaac
gtttccgatc
cgtcgtcagg
ctcaaggctc
atggcttgtc
attgcaagta
gttctttaaa
taagaacaat
ttacttcata
tgtacaatac
ttttcagtat
gatgagagtc

ctattatttc

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220



agaaggtggc
atatcgtaaa
ttatttattt
aggcaagatg
atcagcattg
ttagaaaata
atctattaac
ggtagcattc
agtttctcgce
gcactgctct
ctacccatcg
gaaacaagct
caattatgta
ccccagctag
ttccagatca
ttatcgtatt
atgcaaacat
gtaatacaac
caactaaaaa
tgatcaagac
atgtgctcat
cgggagcata
gatatacgag
agctgttcac
agttcagcgt
tcatctgcac
acggcgtgca
ccgccatgcece

acaagacccg

cagacgatat
ttgtgccatt
aaaaaatgaa
aatctatgta
caatatgcaa
gacgaaagaa
aattgctatt
tgttacattt
cagatcttct
tgttagggct
gagcgtagct
caagtaataa
ctttcccaca
aacattcaat
gcgctaactt
gatttaagaa
caatgatttt
agatgaaata
aatgcaacgg
gttcgttata
gaagacactt
ttctcagagc
cgatttcagc
cggggtggtg
gtccggcgag
caccggcaag
gtgcttcagc
cgaaggctac

cgccgaggtg

cacgggccac
tgatttgtca
ccttagatta
aatacctggg
tgcatattca
attgcataaa
gccttttttt
taatacattg
cagtgggtcg
agtgttagca
ggaataggct
caacataatg
aatgtttaca
tattactatt
cgattgaatg
aaaattgtta
gatgaggact
attagagatg
aaaaataaaa
accacggatt
tccgatggta
gggccatacg
actagtgctg
cccatcctgg
ggcgagggcyg
ctgccecgtgce
cgctaccccg
gtccaggagc

aagttcgagg

26612

ctgataataa
c¢gcececggggyg
tgtaacttgt
cagacttgca
acaatatgta
attataaccg

cgcaaattat

gtatgtgatt

cgttaccgat
aattctttca
accagctaat
tgaccataaa
taattagaat
accactacta
tgcgaaattt
acattttgtt
attttgggag
catctggggc
accatggaat
écgacggtaa
ctgttgctca
tatcaaacag
cagtcgttct
tcgagctgga
atgccaccta
cctggcccac
accacatgaa
gcaccatctt

gcgacaccct

-176-

gtggtcgcca
ggctacggaa
gatttatttg
atatcctatt
aaacaattcg
cattattaat
aatcattttc
ataacacgag
cacgtgatag
ggttgagtct
aggtagggaa
atctcgtggt
gttgttcaac
aggcagtatg
atagctcaat
tcagtatgtc
tgatgtcact
agttatcgaa
acttggaaaa
cgagtccatt
aagttatgtt
tggatacagc
agacgtgagc
cggcgacgta
cggcaagctg
cctcgtgacc
gcagcacgac
cttcaaggac

ggtgaaccgc

aaacgcacag
taaactacat
cgtcaaaagt
tcaccggtaa
taaagcatca
ttattatgat
ataacctcga
ctgcccactg
attctatgaa
gagagctcac
aacaaagctc
gtatgagata
ttgcctaacg
tcctaactcg
attttagcac
gcttatacaa
gtccaaagta
gaacaaatta
aatgaaaaaa
gtagaggaag
gctgctgatg
actcatcaag
aagggcgagg
aacggccaca
accctgaagt
accctgacct
ttcttcaagt
gacggcaact

atcgagctga

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960



agggcatcga
acagccacaa
agatccgcca
cccccatcgg
ccctgagcaa
ccgccgggat
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccgc
ctggacctgg
ctggacctgg
ccgctgcagce
ctggtggtgc
ctggtggtgce
cagcggcggce
gtgctggacc
gtgctggacc
cggctgctgce
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg

ctggtccggg

cttcaaggag
cgtctatatc
caacatcgag
cgacggcccc
agaccccaac
cactctcggc
tgctggacct
tgctggacct
ctccgctgca
acctggtggt
acctggtggt
tgcagcggcg
tggtgctgga
tggtgctgga
ggcggctget
tggaccagga
tggaccagga
tgctgcagceca
aggaggtgct
aggaggtgct
agcaggtccg
tgctggtccg
tgctggtccg
tccgggtgga
tcegggtgga
tccgggtgge
tggagcagga

tggagcagga

gacggcaaca
atggccgaca
gacggcagcg
gtgctgctgce
gagaagcgcg
atggacgagc
ggtggtgctg
ggtggtgctg
gcggcggctg
gctggaccag
gctggaccag
gctgctgcag
ccaggaggtg
ccaggaggtg
gcagcaggtc
ggtgctggtc
ggtgctggtc
ggtccgggtg
ggtccgggtg
ggtccgggtg
ggtggagcag
ggtggagcag
ggtggcccgt
gcaggaccag
gcaggaccag
ccgtctggte
ccaggaggtg

ccaggaggtg
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tcctggggceca
agcagaagaa
tgcagctcgce
ccgacaacca
atcacatggt
tgtacaagct
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg
ctggtccggg
ctggtccggg
cgggtggagce
cgggtggagc
cgggtggccc
gagcaggacc
gagcaggacc
gcccgtctgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccgce
ctggacctgg

ctggacctgg

-177-

caagctggag
cggcatcaag
cgaccactac
ctacctgagc
cctgctggag
ggatcccccg
tgctggtccg
tgctggtccg
tcegggtgga
tccgggtgga
tccgggtgge
tggagcagga
tggagcagga
tggccecgtcet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgct
tccaggctcc
tgctggacct
tgctggacct
ctccgcetgea
acctggtggt
acctggtggt
tgcagcggceg
tggtgctgga

tggtgctgga

tacaactaca
gtgaacttca
cagcagaaca
acccagtccg
ttcgtgaccg
ggtggagcag
ggtggagcag
ggtggcccgt
gcaggaccag
gcaggaccag
ccgtctggte
ccaggaggtg
ccaggaggtyg
ggtccaggct
ggtgctggac
ggtgctggac
ggctccgcetg
ggacctggtg
ggacctggtg
gctgcagcgg
ggtggtgctg
ggtggtgctg
gcggceggcetg
gctggaccag
gctggaccag
gctgctgcag
ccaggaggtg

ccaggaggtg

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10880

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640



ctggtccggg
cgggtggagc
cgggtggagc
cgggtggccc
gagcaggacc
gagcaggacc
gcccgtcetgg
gaccaggagg
gaccaggagg
ctggtccagg
gaggtgctgg
gaggtgctgg
caggctccgce
ctggacctgg
ctggacctgg
ccgctgecage
ctggtggtgc
ctggtggtgc
cagcggcggce
gacaaggtgc
attctcgtcg
tcagagcact
ttcgtcctgg
gtttttaatt
atgtactaat
tgaattcaca

agtatgcctt

<210> 34

<211> 10458

tggccecgtcet
aggaccagga
aggaccagga
gtctggtcca
aggaggtgct
aggaggtgct
tccaggctcce
tgctggacct
tgctggacct
ctccgcetgcea
acctggtggt
acctggtggt
tgcagcggcg
tggtgctgga
tggtgctgga
ggcggctget
tggaccagga
tggaccagga
tgctgcagca
aggaagtgca
taacgtccgce
gccttgtgtg
atacatctat
actttttttt
ataatcaatt
tgcacattta

ctcaactaag

ggtccaggct
ggtgctggac
ggtgctggac
ggctccgcectg
ggacctggtg
ggacctggtg
gctgcagcegg
ggtggtgctg
ggtggtgctg
gcggcggcetg
gctggaccag
gctggaccag
gctgctgcag
ccaggaggtg
ccaggaggtg
gcagcaggtc
ggtgctggtc
ggtgctggtce
ggtccgggaa
gcttcctcetg
aaaaactgtg
aattgctaat
gttttttttt
agaaaacaga
aatcaatgaa
aaacaaaact

aatactatag
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ccgctgcagce
ctggtggtgce
ctggtggtgc
cagcggcggce
gtgctggacc
gtgctggacc
cggctgctgce
gaccaggagg
gaccaggagg
ctgcagcagg
gaggtgctgg
gaggtgctgg
caggtccggg
ctggtccggg
ctggtccggyg
cgggtggagc
cgggtggagc
cgggtggccc
gcgtcagtta
tgtcatctgce
gaattcctag
ttttaatata
tcgttaataa
tttcggattt
ttcatttatt

aaattacaat

-178-

ggcggctgcet
tggaccagga
tggaccagga
tgctgcagca
aggaggtgct
aggaggtgct
agcaggtccg
tgctggtcceg
tgctggtccg
tcegggtgga
tcegggtgga
tccgggtgge
tggagcagga
tggagcagga
tggccegtcet
aggaccagga
aggaccagga
gtctggtcca
cggagctggce
ttcatctcge
aagacaacta
aaataaccct
atgagagcat
tttgtatgca
taagggataa

aggttcatat

gcagcaggtc
ggtgctggtc
ggtgctggtce
ggtccgggtyg
ggtccgggtg
ggtccgggtyg
ggtggagcag
ggtggagcag
ggtggcccegt
gcaggaccag
gcaggaccag
ccgtctggte
ccaggaggtg
ccaggaggtg
ggtccaggct
ggtgctggac
ggtgctggac
ggctccgectg
aggggatacg
agttacgact
gttgttaaat
tgtttcttac
ttaagttatt
ttttatttga
caataatcca

aaaaacaaca

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13230



<212>
<213>

ADN

<220>
<223>

<400> 34

ctaaattgta
attttttaac
gatagggttg
caacgtcaaa
ctaatcaagt
cccecgattt
agcgaaagga
cacacccgcce
caactgttgg
gggatgtgct
taaaacgacg
gcagactcgc
gctgcagaac
agataatcat
attaatttga
aacaaacaat
tctataaagt
tgttgttttt
tggattattg
tcaaataaaa
aataacttaa
gtaagaaaca
atttaacaac
agtcgtaact

cgtatcccct

agcgttaata
caataggccg
agtgttgttc
gggcgaaaaa
tttttggggt
agagcttgac
gcgggcgcta
gcgcttaatg
gaagggcgat
gcaaggcgat
gccagtgagc
ggtgcaaatg
acgcagctag
gcgtaaaatt
atagatatta
ttatttatgt
aacaaaactt
atatgaacct
ttatccctta
tgcatacaaa
atgctctcat
agggttattt
tagttgtctt
gcgagatgaa

gccagctccg

Trinh ty nhé&n tao

ttttgttaaa
aaatcggcaa
cagtttggaa
ccgtctatca
cgaggtgccg
ggggaaagcc
gggcgctggce
cgccgctaca
cggtgcgggce
taagttgggt
gcgcctegtt
tgttttacag
attaacccta
gacgcatgtg
agttttatta
ttatttattt
ttatcgaatt
attgtaattt
aataaatgaa
aaatccgaaa
ttattaacga
tatattaaaa
ctaggaattc
gcagatgaca

taactgacgc

26612

attcgcgtta
aatcccttat
caagagtcca
gggcgatggc
taaagcacta
ggcgaacgtg
aagtgtagcg
gggcgcgtcecc
ctcttcgcta
aacgccaggg
cattcacgtt
cgtgatggag
gaaagataat
ttttatcggt
tatttacact
attaaaaaaa
gtatagtatt
agttttgttt
ttcattgatt
tctgttttct
aaaaaaaaac
attagcaatt
cacagttttt
cagaggaagc

tcttaaggct

-179-

M6 td trinh tu nhan tao: Polynucleotit tdng hop

aatttttgtt
aaatcaaaag
ctattaaaga
ccactacgtg
aatcggaacc
gcgagaaagg
gtcacgctgc
cattcgccat
ttacgccagc
ttttcccagt
tttgaacccg
cagatgaaga
catattgtga
ctgtatatcg
tacatactaa
aacaaaaact
cttagttgag
taaatgtgca
aattgattat
aaaaaaaagt
atagatgtat
cacacaaggc
gcggacgtta
tgcacttcct

agcccaccgt

aaatcagctc
aatagaccga
acgtggactc
aaccatcacc
ctaaagggag
aagggaagaa
gcgtaaccac
tcaggctgcg
tggcgaaagg
cacgacgttg
tggaggacgg
tgctcgacac
cgtacgttaa
aggtttattt
taataaattc
caaaatttct
aaggcatact
tgtgaattca
attagtacat
aattaaaaac
ccaggacgaa
agtgctctga
cgacgagaat
gcaccttgtc

agccaccttg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



accggcgcecg
gcctgcaccc
cgcagcggcg
cccaccgtag
gccacccaga
ggcgccgect
tgcaccctga
agcggcgceca
accgtagcca
acccagacca
gccgcctgcea
accctgagag
ggcgccagca
gtagccacct
cagaccacca
gcctgcagceca
ctgagagcct
gccagcacct
gccaccttga
accaccacgg
tgcagcagcecc
agagcctagc
agcaccttgg
accttgaccg
accacggcct
agcagccgca
gcctaggcecg

tccttgatga

cctgcagcag
tgagagccta
ccagcacctt
ccaccttgac
ccaccacggc
gcagcagccg
gagcctagcc
gcaccttggc
ccttgaccgg
ccacggcctg
gcagccgcag
cctagcccac
ccttggccac
tgaccggcgce
cggcctgcac
gccgcagegyg
agcccaccgt
tggccaccca
ccggcgecgce
cctgcaccct
gcagcggcegce
ccaccgtagc
ccacccagac
gcgccgectg
gcaccctgag
gcggcgecag
cccgggecac

gtgctgtatc

ccgcagcggce
gcccaccgta
ggccacccag
cggcgccgec
ctgcaccctg
cagcggcgcec
caccgtagcc
cacccagacc
cgccgcectgce
caccctgaga
cggcgccagce
cgtagccacc
ccagaccacc
cgcctgcagce
cctgagagcc
cgccagcacc
agccaccttg
gaccaccacg
ctgcagcagc
gagagcctag
cagcaccttg
caccttgacc
caccacggcc
cagcagccgce
agcctagceccc
caccttggcc
atatgacgac

cactgtttga
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gccagcacct
gccaccttga
accaccacgg
tgcagcagcc
agagcctagc
agcaccttgg
accttgaccg
accacggcct
agcagccgca
gcctagccca
accttggcca
ttgaccggcg
acggcctgceca
agccgcagceg
tagcccaccg
ttggccaccc
accggcgcecg
gcctgecaccce
cgcagcggcg
cccaccgtag
gccacccaga
ggcgccgcect
tgcaccctga
agcggcgcca
accgtagcca
acccagacca
tgcagcacta

tacgtatggc

-180-

tggccaccca
ccggcgcecge
cctgcaccct
gcagcggcgce
ccaccgtagc
ccacccagac
gcgccgectg
gcaccctgag
gcggcgcecag
ccgtagccac
cccagaccac
ccgcctgecag
ccctgagagce
gcgccagcac

tagccacctt

agaccaccac

cctgcagcag
tgagagccta
ccagcacctt
ccaccttgac
ccaccacggc
gcagcagccg
gagcctagcc
gcaccttgéc
ccttgaccgg
ccacggcctg
gtgctgaaat

ccgctctgag

gaccaccacg
ctgcagcagc
gagagcctag
cagcaccttg
caccttgacc
caccacggcc
cagcagccgce
agcctagccce
caccttggcc
cttgaccggce
cacggcctgce
cagccgcagc
ctagcccacc
cttggccacc
gaccggcgcc
ggcctgcacc
ccgcagcggce
gcccaccgta
ggccacccag
cggcgccgcec
ctgcaccctg
cagcggcgcec
caccgtagcc
cacccagacc
cgccgcectge
caccctgaga
cgctcgtata

aatatgctcc

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180



cgcatcagca
atcttcctct
cattttttca
tgtaatttgt
actactttgg
atttgtataa
aagtgctaaa
aacgagttag
ggcgttaggce
tgtatctcat
tcgagcectttg
aggtgagctc
gcttcataga
ctcagtgggc
cctcgaggtt
atatcataat
aatgatgctt
atttaccggt
ctacttttga
aaatgtagtt
atctgtgcgt
ctgaaataat
ttgactctca
ttatactgaa
ttgtattgta
cgtatgaagt
ttattgttct
tatttaaaga

gttacttgca

gcaacataac
acaatggact
ttttttccaa
tcttcgataa
acagtgacat
gcgacatact
atattgagct
gacatactgc
aagttgaaca
acaccacgag
ttttcectac
tcagactcaa
atctatcacg
agctcgtgtt
atgaaaatga
aaattaataa
tacgaattgt
gaaataggat
cgcaaataaa
tattccgtag
tttggcgacc
agtaaaataa
tcttgagagt
aattttcgag
cagatacaat
aaattaaatt
tacttttaat
acttacttca

attaagcact

tttgagcaac
cgttaccgtc
gtattccatg
ctgccccaga
cactcccaaa
gaaacaaaat
ataaatttcg
cttagtagtg
acattctaat
attttatggt
ctattagctg
cctgaaagaa
tgatcggtaa
ataatcacat
ttataatttg
tgcggttata
tttacatatt
attgcaagtc
tcacaagtta
ccceccccggg
acttattatc
ttaactcacc
tggaaccgaa
ttttgacgta
tacatagaaa
gtgatcatga
attttaaaga
tgctttctcc

tattcaaact
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agtaccatcg
ggaatccgtg
gtttttattt
tgcatctcta
atagtcctca
gttaacaatt
cacattcaat
gtaatagtaa
tatgtaaaca
cacattatgt
gtagcctatt
tttgctaaca
cgcgacccac
accaatgtat
cgaaaaaaag
attttatgca
gttgaatatg
tgcccaggta
cataatctaa
cgtgacaaat
aggtggcccg
tgcagagcgce
ctgatgctga
tttactttcg
ttaatctttt
acaatgtgat
attttataat
cgcggccgcec

ttccgtacaa

-181-

gaaagtgtct
gttataacga
ttccgttgcea
attatttcat
tcaaaatcat
ttttcttaaa
cgaagttagc
taattgaatg
tttgtgggaa
tgttattact
ccagctacgc
ctagccctaa
tgagaagatc
taaaatgtaa
gcaatagcaa
atttctttcg
cattgcatat
tttacataga
ggttcatttt
caaatggcac
tgatatcgtc
agcacaagat
tttgaaaaag
atagaataaa
tatttaacat
taattatgat
atcgttcaat
gaaccctaaa

aacatctttc

tcatgagcac
acgtcttgat
tttttttagt
ctgttgtatt
tgatgtttgc
tcaatacgat
gctgatctgg
ttctagctgg
agtacataat
tgagcttgtt
tccgatgggt
caagagcagt
tggcgagaaa
cagaatgcta
ttgttaatag
tctattttcet
tgcaatgctg
ttcatcttgce
ttaaataaat
aatttacgat
tggccacctt
cacaaaggtt
ttgaaccttt
catctacaca
aacaatacaa
ttaattgatc
ttttttgtaa

acattgttac

cgcggtgcag

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920



aagacaagcc
gagagccttg
aacctgacga
cggatcggaa
gggttaattt
ggtgcttgag
gggcgacgtc
tcaaaatcgc
tgtgcgtaaa
tggagtgacg
tcaactaata
atggtggccc
agttagcgat
tctctaagtc
tagttttcta
catgtttaat
aatgaactta
gattttgaat
ccatgtcaat
gaggctttga
gggatctaat
atcgatttcg
aattcaattc
gcgcagctga
tcgccaccat
agctggacgg
ccacctacgg

ggcccaccct

atcgcaacgg
agaggctatt
cgttgctaac
acgcgacccg
gctcgtcgag
gtacctaaag
gactgcttgc
ccttattcag
agcttacgtc
gcgaagtaga
gtttctctat
gacagtatgg
ggctgtatgc
gccctttaac
atatcaaaaa
gtaaaataat
acaaaacata
acaggccttce
atcggcagct
gcctcgacct
tcaattagag
aaccctcgac
aaacaagcaa
acaagctaaa
ggtgagcaag
cgacgtaaac
caagctgacc

cgtgaccacc

tgttaagggc
tcagcgtaac
acgaatccta
ctgagaagat
cccttegteg
caccgttagt
cattctgtcc
gtcccatatt
tgtaactgct
tttttgtcaa
gtccatcact
ttaagtgaga
tggtatgaca
gacacccacg
ggctgtttgt
tgaaacaagt
gattcttatg
aatctgcgceg
gccttaatca
agttctagtg
actaattcaa
cgccggagta
agtgaacacg
caatcggggt
ggcgaggagc
ggccacaagt
ctgaagttca

ctgacctggg

26612

aggacttttt
cttaactagt
gcaagagccg
ccggcgagaa
caagcgacgg
ggatcgtgag
gtaggatcgg
ttcgatacaa
gttctggact
tatcaaacct
cacgattgat
ttacaatgtg
ctctgaggat
gaaagagatg
acctacctag
ttattcatta
acactaaagt
gccagtcgtc
aggatgtctt
ttcccacaat
ttagagctaa
taaatagagg
tcgctaagcg
accgctagag
tgttcaccgg
tcagcgtgtc
tctgcaccac

gcgtgcagtg

-182-

tttttgtttc
aagtgagctc
tgcttcgcag
actcagtggg
gtccgacgag
gatccgaaat
gaatgggcgg
taaagagcaa
aatgagagac
ttagtgctct
tcgtggcaga
ccctattacc
tctgctacgt
tgaccgtagg
tcaggtcata
tgtaaccatt
ttattcaaaa
tatcgcagca
gagtgactcc
ggttaattcg
ttcaattagg
cgcttcgtct
aaagctaagc
tcgacggtac
ggtggtgccc
cggcgagggc
cggcaagctg

cttcagccge

ctacctagct

acggggctca

aatctaccac
ctgtgtctga
aacgatgacc
gacgtgtttg
gcaggacgcg
ccctgtagtt
aataaaccta
tgttttcttc
aataggctag
agtaaatagc
tcttggtggt
ctattttact
aattctgtca
catataccaa
tgacctcecgt
cgaacgaggt
aaattgggat
agctcgcccg
atccaagctt
acggagcgac
aaataaacaa
gatccaccgg
atcctggtcg
gagggcgatg
cccgtgcecect

taccccgacc

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600



acatgaagca
ccatcttctt
acaccctggt
tggggcacaa
agaagaacgg
agctcgccga
acaaccacta
acatggtcct
acaagtaaag
acttgcttta
tgttgttgtt
aaatttcaca
caatgtatct
cggcecgccac
taatacgact
gataagcttg
catgaaataa
catgcgtcat
gacaagcacg
ggattcgcgce
cagactatct
cggctcagtc
ttttccegeg
gacgttgagc
tttaacggtg
acacagttcc
cggaactgcc
agcgaggacg

cccggcgggce

gcacgacttc
caaggacgac
gaaccgcatc
gctggagtac
catcaaggcc
ccactaccag
cctgagcacc
gctggagttc
cggccgcgac
aaaaacctcc
aacttgttta
aataaagcat
taaagcttat
cgcggtggag
cactataggg
atatctataa
caatataatt
tttgactcac
cctcacggga
tatttagaaa
ttctagggtt
atcgcccaag
aggttgaagc
gaaaacgcac
aactgttcgt
ggatggtcag
gtgccggtgt
ggtatcctgg

gcgcttggceg

ttcaagtccg
ggcaactaca
gagctgaagg
aactacatca
aacttcaaga
cagaacaccc
cagtccgccc
gtgaccgccg
tctagatcat
cacacctccc
ttgcagctta
ttttttcact
cgatacgcgt
ctccagcttt
cgaattgggt
caagaaaata
atcgtatgag
gcggtcgtta
gctccaagcg
gagagagcaa
aatctagctg
ctggcgctat
ggcatggaaa
gtttaccatg
tcaggccacc
cccgaagcgce
gcagattaat
ctggatgccg

taatcatggt

26612

ccatgcccga
agacccgcgc
gcatcgactt
gccacaacgt
tccgcecacaa
ccatcggcga
tgagcaaaga
ccgggatcac
aatcagccat
cctgaacctg
taatggttac
gcattctagt
acggcgcgcec
tgttcccettt
accgggcccc
tatatataat
ttaaatctta
tagttcaaaa
gcgactgaga
tatttcaaga
catcaggatc
ctgggcatcg
gagtttgccg
atgattcggg
tgggatacca
atcagcaacc
gacagcggtg
cagaaatgga

catagctgtt

-183-

aggctacgtc
cgaggtgaag
caaggaggac
ctatatcacc
catcgaggac
cggccccegtg
ccccaacgag
tctcggcatg
accacatttg
aaacataaaa
aaataaagca
tgtggtttgt
taggccggcece
agtgagggtt
ccctcgaggt
aagttatcac
aaagtcacgt
tcagtgacac
tgtcctaaat
atgcatgcgt
atatcgtcgg
gggaggaaga
aggatgactg
aaggtgtgge
gttcgtcgceg
cgaacaatac
cggcgctggg
catggatacc

tcctgtgtga

caggagcgca
ttcgagggeg
ggcaacatcc
gccgacaagce
ggcagcgtgce
ctgctgcccg
aagcgcgatc
gacgagctgt
tagaggtttt
tgaatgcaat
atagcatcac
ccaaactcat
gatactagag
aattagatct
cgacggtatc
gtaagtagaa
aaaagataat
ttaccgcatt
gcacagcgac
caattttacg
gtcttttttce
agcccgtgcec
ctgctgcatt
catgcacgcc
gcttttccgg
cggcgacagc
atattacgtc
ccgtgagtta

aattgttatc

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340



cgctcacaat
aatgagtgag
acctgtcgtg
ttgggcgctc
gagcggtatc
caggaaagaa
tgctggcgtt
gtcagaggtg
.ccctcgtgcg
cttcgggaag
tcgttcgcetce
tatccggtaa
cagccactgg
agtggtggcc
agccagttac
gtagcggtgg
aagatccttt
ggattttggt
gaagttttaa
taatcagtga
tcceegtegt
tgataccgcg
gaagggccga
gttgccggga
ttgctacagg
cccaacgatc
tcggtcctcece

cagcactgca

tccacacaac
ctaactcaca
ccagctgcat
ttccgettece
agctcactca
catgtgagca
tttccatagg
gcgaaacccg
ctctcctgtt
cgtggcgcett
caagctgggc
ctatcgtctt
taacaggatt
taactacggc
cttcggaaaa
tttttttgtt
gatcttttct
catgagatta
atcaatctaa
ggcacctatc
gtagataact
agacccacgc
gcgcagaagt
agctagagta
catcgtggtg
aaggcgagtt
gatcgttgtc

taattctctt

atacgagccg
ttaattgcgt
taatgaatcg
tcgctcactg
aaggcggtaa
aaaggccagc
ctccgececcecce
acaggactat
ccgaccctge
tctcatagct
tgtgtgcacg
gagtccaacc
agcagagcga
tacactagaa
agagttggta
tgcaagcagc
acggggtctg
tcaaaaagga
agtatatatg
tcagcgatct
acgatacggg
tcaccggcectc
ggtcctgcaa
agtagttcgc
tcacgctcgt
acatgatccc
agaagtaagt

actgtcatgc

26612

gaagcataaa
tgcgctcact
gccaacgcgce
actcgctgcg
tacggttatc
aaaaggccag
ctgacgagca
aaagatacca
cgcttaccgg
cacgctgtag
aacccccecegt
cggtaagaca
ggtatgtagg
ggacagtatt
gctcttgatc
agattacgcg
acgctcagtg
tcttcaccta
agtaaacttg
gtctatttcg
agggcttacc
cagatttatc
ctttatccgce
cagttaatag
cgtttggtat
ccatgttgtg
tggccgcagt

catccgtaag

-184-

gtgtaaagcc
gcccgcecttte
ggggagaggc
ctcggtcgtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggcgtttccce
atacctgtcc
gtatctcagt
tcagcccgac
cgacttatcg
cggtgctaca
tggtatctgc
cggcaaacaa
cagaaaaaaa
gaacgaaaac
gatcctttta
gtctgacagt
ttcatccata
atctggcccc
agcaataaac
ctccatccag
tttgcgcaac
ggcttcattc
caaaaaagcg
gttatcactc

atgcttttct

tggggtgcct

cagtcgggaa
ggtttgcgta
cggctgcgge
ggggataacg
aaggccgcgt
cgacgctcaa
cctggaagct
gcctttcectcee
tcggtgtagg
cgctgcgect
ccactggcag
gagttcttga
gctctgctga
accaccgctg
ggatctcaag
tcacgttaag
aattaaaaat
taccaatgct
gttgcctgac
agtgctgcaa
cagccagccg
tctattaatt
gttgttgcca
agctccggtt
gttagctcct

atggttatgg

gtgactggtg

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020



agtactcaac
cgtcaatacg
aacgttcttc
aacccactcg
gagcaaaaac
gaatactcat
tgagcggata
ttcceccgaaa
<210>
<211>

<212> ADN
<213>

35

<220>
<223>

<400> 35

ctaaattgta
attttttaac
gatagggttg
caacgtcaaa
ctaatcaagt
cccecegattt
agcgaaagga
cacacccgcce
caactgttgg
gggatgtgct
taaaacgacg
gcagactcgc
gctgcagaac
agataatcat

attaatttga

11250

caagtcattc
ggataatacc
ggggcgaaaa
tgcacccaac
aggaaggcaa
actcttcctt
catatttgaa

agtgccac

agcgttaata
caataggccg
agtgttgttc
gggcgaaaaa
tttttggggt
agagcttgac
gcgggcgceta
gcgcttaatg
gaagggcgat
gcaaggcgat
gccagtgagce
ggtgcaaatg
acgcagctag
gcgtaaaatt

atagatatta

tgagaatagt
gcgccacata
ctctcaagga
tgatcttcag
aatgccgcaa
tttcaatatt

tgtatttaga

Trinh ty nhédn tao

ttttgttaaa
aaatcggcaa
cagtttggaa
ccgtctatca
cgaggtgccg
ggggaaagcc
gggcgctggce
cgccgctaca
cggtgcgggce
taagttgggt
gcgcctegtt
tgttttacag
attaacccta
gacgcatgtg

agttttatta

26612

gtatgcggcg
gcagaacttt
tcttaccgcect
catcttttac
aaaagggaat
attgaagcat

aaaataaaca

attcgcgtta
aatcccttat
caagagtcca
gggcgatggc
taaagcacta
ggcgaacgtg
aagtgtagcg
gggcgcgtcc
ctcttcgcta
aacgccaggg
cattcacgtt
cgtgatggag
gaaagataat
ttttatcggt

tatttacact

-185-

accgagttgc
aaaagtgctc
gttgagatcc
tttcaccagc
aagggcgaca
ttatcagggt

aataggggtt

M& td trinh tu nhan tao: Polynucleotit tdng hop

aatttttgtt
aaatcaaaag
ctattaaaga
ccactacgtg
aatcggaacc
gcgagaaagg
gtcacgctgc
cattcgccat
ttacgccagc
ttttcccagt
tttgaacccg
cagatgaaga
catattgtga
ctgtatatcg

tacatactaa

tcttgcecegg
atcattggaa
agttcgatgt
gtttctgggt
cggaaatgtt
tattgtctca

ccgcecgcacat

aaatcagctc
aatagaccga
acgtggactc
aaccatcacc
ctaaagggag
aagggaagaa
gcgtaaccac
tcaggctgcg
tggcgaaagg
cacgacgttg
tggaggacgg
tgctcgacac
cgtacgttaa
aggtttattt

taataaattc

10080

10140

10200

10260

10320

10380

10440

10458

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



aacaaacaat
tctataaagt
tgttgttttt
tggattattg
tcaaataaaa
aataacttaa
gtaagaaaca
atttaacaac
agtcgtaact
cgtatcccct
accggcgccg
gcctgcaccce
cgcagcggcg
cccaccgtag
gccacccaga
ggcgccgcect
tgcaccctga
agcggcgcca
accgtagcca
acccagacca
gccgcctgcea
accctgagag
ggcgccagca
gtagccacct
cagaccacca
gcctgcagca
ctgagagcct
gccagcacct

gccaccttga

ttatttatgt
aacaaaactt
atatgaacct
ttatccctta
tgcatacaaa
atgctctcat
agggttattt
tagttgtctt
gcgagatgaa
gccagctccg
cctgcagcag
tgagagccta
ccagcacctt
ccaccttgac
ccaccacggc
gcagcagccg
gagcctagcc
gcaccttggce
ccttgaccgg
ccacggcctg
gcagccgcag
cctagcccac
ccttggccac
tgaccggcegce
cggcctgcac
gccgcagegyg
agcccaccgt
tggccaccca

ccggegecge

ttatttattt
ttatcgaatt
attgtaattt
aataaatgaa
aaatccgaaa
ttattaacga
tatattaaaa
ctaggaattc
gcagatgaca
taaétgacgc
ccgcagcggce
gcccaccgta
ggccacccag
cggcgcecgcec
ctgcaccctg
cagcggcgcc
caccgtagcc
cacccagacc
cgccgectge
caccctgaga
cggcgccagce
cgtagccacc
ccagaccacc
cgcctgecagce
cctgagagcc
cgccagcacc
agccaccttg
gaccaccacg

ctgcagcagc

26612

attaaaaaaa
gtatagtatt
agttttgttt
ttcattgatt
tctgttttcet
aaaaaaaaac
attagcaatt
cacagttttt
cagaggaagc
tcttaaggct
gccagcacct
gccaccttga
accaccacgg
tgcagcagcc
agagcctagc
agcaccttgg
acﬁttgaccg
accacggcct
agcagccgca
gcctagccca
accttggcca
ttgaccggcg
acggcctgca
agccgcagcg
tagcccaccg
ttggccaccc
accggcgccg
gcctgcaccce

cgcagcggcg

-186-

aacaaaaact
cttagttgag
taaatgtgca
aattgattat
aaaaaaaagt
atagatgtat
cacacaaggc
gcggacgtta
tgcacttcct
agcccaccgt
tggccaccca
ccggcgccgce
cctgcaccct
gcagcggcgce
ccaccgtagce
ccacccagac
gcgccgcectg
gcaccctgag
gcggcgecag
ccgtagccac
cccagaccac
ccgcctgceag
ccctgagagce
gcgccagcac
tagccacctt
agaccaccac
cctgcagcag
tgagagccta

ccagcacctt

caaaatttct
aaggcatact
tgtgaattca
attagtacat
aattaaaaac
ccaggacgaa
agtgctctga
cgacgagaat
gcaccttgtc
agccaccttg
gaccaccacg
ctgcagcagc
gagagcctag
cagcaccttg
caccttgacc
caccacggcc
cagcagccgce
agcctagccce
caccttggcc
cttgaccgge
cacggcctgce
cagccgcagce
ctagcccacc
cttggccacc
gaccggcgcc
ggcctgcacc
ccgcagcggce
gcccaccgta

ggccacccag

9éO
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580

2640



accaccacgg
tgcagcagcc
agagcctagce
agcaccttgg
accttgaccg
accacggcct
agcagccgca
gcctagccca
accttggcca
ttgaccggcg
acggcctgca
agccgcagcg
tagcccaccg
ttggccaccc
accggcgceceg
gcctgcaccce
cgcagcggcyg
cccaccgtag
gccacccaga
ggcgccgcect
tgcaccctga
atcgctcgta
agaatatgct
cttcatgagc
gaacgtcttg
cattttttta
atctgttgta

attgatgttt

cctgcaccct
gcagcggcgce
ccaccgtagc
ccacccagac
gcgccgcectg
gcaccctgag
gcggcgcecag
ccgtagccac
cccagaccac
ccgcctgcecag
ccctgagagce
gcgccagcac
tagccacctt
agaccaccac
cctgcagcag
tgagagccta
ccagcacctt
ccaccttgac
ccaccacggc
gcagcagccg
gagcctaggc
tatccttgat
cccgcatcag
acatcttcct
atcatttttt
gttgtaattt
ttactacttt

gcatttgtat

gagagcctag
cagcaccttg
caccttgacc
caccacggcc
cagcagccgc
agcctagccc
caccttggcc
cttgaccggc
cacggcctgce
cagccgcagce
ctagcccacc
cttggccacc
gaccggcgcc
ggcctgcacc
ccgcageggce
gcccaccgta
ggccacccag
cggcgccgcece
ctgcaccctg
cagcggcgcce
cgcccgggcece
gagtgctgta
cagcaacata
ctacaatgga
cattttttcc
gttcttcgat
ggacagtgac

aagcgacata

26612

cccaccgtag
gccacccaga
ggcgccgcect
tgcaccctga
agcggcgcca
accgtagcca
acccagacca
gccgcctgcea
accctgagag
ggcgccagca
gtagccacct
cagaccacca
gcctgcagcea
ctgagagcct
gccagcacct
gccaccttga
accaccacgg
tgcagcagcc
agagcctagc
agcaccttgg
acatatgacg
tccactgttt
actttgagca
ctcgttaccg
aagtattcca
aactgcccca
atcactccca

ctgaaacaaa

-187-

ccaccttgac
ccaccacggc
gcagcagccg
gagcctagcc
gcaccttggc
ccttgaccgg
ccacggcctg
gcagccgcag
cctagcccac
ccttggcecac
tgaccggcgce
cggcctgcac
gccgcagegyg
agcccaccgt
tggccaccca
ccggcgccge
cctgcaccct
gcagcggcege
ccaccgtagc
ccacccagac
actgcagcac
gatacgtatg
acagtaccat
tcggaatccg
tggtttttat
gatgcatctc
aaatagtcct

atgttaacaa

cggcgccgcce
ctgcaccctg
cagcggcgcc
caccgtagcc
cacccagacc
cgccgcecctgce
caccctgaga
cggcgccagce
cgtagccacc
ccagaccacc
cgcctgcagce
cctgagagcc
cgccagcacc
agccaccttg
gaccaccacg
ctgcagcagc
gagagcctag
cagcaccttg
caccttgacc
caccacggcc
tagtgctgaa
gccecgcetcetg
cggaaagtgt
tggttataac
ttttcecgttg
taattatttc
catcaaaatc

ttttttctta

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320



aatcaatacg
gcgctgatct
tgttctagct
aaagtacata
cttgagcttg
gctccgatgg
aacaagagca
tctggcgaga
aacagaatgc
aattgttaat
cgtctatttt
attgcaatgc
gattcatctt
ttttaaataa
acaatttacg
tctggccacc
atcacaaagg
agttgaacct
aacatctaca
ataacaatac
atttaattga
atttttttagt
aaacattgtt
tccgeggatgce
tcctacctag
tcacggggct
agaatctacc
ggctgtgtct

agaacgatga

ataagtgcta
ggaacgagtt
ggggcgttag
attgtatctc
tttcgagctt
gtaggtgagc
gtgcttcata
aactcagtgg
tacctcgagg
agatatcata
ctaatgatgc
tgatttaccg
gcctactttt
ataaatgtag
atatctgtgc
ttctgaaata
ttttgactct
ttttatactg
cattgtattg
aacgtatgaa
tcttattgtt
aatatttaaa
acgttacttg
agaagacaag
ctgagagcct
caaacctgac
accggatcgg
gagggttaat

ccggtgcecttg

aaatattgag
aggacatact
gcaagttgaa
atacaccacg
tgttttcecct
tctcagactc
gaatctatca
gcagctcgtg
ttatgaaaat
ataaattaat
tttacgaatt
gtgaaatagg
gacgcaaata
tttattccgt
gttttggcga
atagtaaaat
catcttgaga
aaaattttcg
tacagataca
gtaaattaaa
cttactttta
gaacttactt
caattaagca
ccatcgcaac
tgagaggcta
gacgttgcta
aaacgcgacc
ttgctcgtcg

aggtacctaa
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ctataaattt
gccttagtag
caacattcta
agattttatg
acctattagc
aacctgaaag
cgtgatcggt
ttataatcac
gattataatt
aatgcggtta
gttttacata
atattgcaag
aatcacaagt
agcccccccg
ccacttatta
aattaactca
gttggaaccg
agttttgacg
attacataga
ttgtgatcat
atattttaaa
catgctttct
cttattcaaa
ggtgttaagg
tttcagcgta
acacgaatcc
cgctgagaag
agcccttegt

agcaccgtta
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cgcacattca
tggtaatagt
attatgtaaa
gtcacattat
tggtagccta
aatttgctaa
aacgcgaccc
ataccaatgt
tgcgaaaaaa
taattttatg
ttgttgaata
tctgcccagg
tacataatct
ggcgtgacaa
tcaggtggcc
cctgcagagc
aactgatgct
tatttacttt
aattaatctt
gaacaatgtg
gaattttata
cccgcggecg
ctttcecgtac
gcaggacttt
accttaacta
tagcaagagc
atccggcgag
cgcaagcgac

gtggatcgtg

atcgaagtta
aataattgaa
catttgtggg
gttgttatta
ttccagctac
cactagccct
actgagaaga
attaaaatgt
aggcaatagc
caatttcttt
tgcattgcat
tatttacata
aaggttcatt
atcaaatggc
cgtgatatcg
gcagcacaag
gatttgaaaa
cgatagaata
tttatttaac
attaattatg
atatcgttca
ccgaacccta
aaaacatctt
tttttttgtt
gtaagtgagc
cgtgcttcgce
aaactcagtg

gggtccgacg

aggatccgaa

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060



atgacgtgtt
gggcaggacyg
aaccctgtag
acaataaacc
cttgttttct
gaaataggct
ccagtaaata
gttcttggtg
ggctatttta
taaattctgt
ttcatatacc
aatgacctcc
cacgaacgag
ccaaattggg
cgagctcgcec
ggatccaagc
ctacggagcg
gcaaataaac
acgatccacc
ccatcctggt
gcgagggcga
tgccecgtgcece
gctaccccga
tccaggagcg
agttcgaggg
acggcaacat
ccgccgacaa

acggcagcgt

tggggcgacyg
cgtcaaaatc
tttgtgcgta
tatggagtga
tctcaactaa
agatggtggc
gcagttagcg
gttctctaag
cttagttttc
cacatgttta
aaaatgaact
gtgattttga
gtccatgtca
atgaggcttt
cggggatcta
ttatcgattt
acaattcaat
aagcgcagct
ggtcgccacc
cgagctggac
tgccacctac
ctggcccacc
ccacatgaag
caccatcttc
cgacaccctg
cctggggcac
gcagaagaac

gcagctcgcc

tcgactgctt
gcccttattce
aaagcttacg
cggcgaagta
tagtttctct
ccgacagtat
atggctgtat
tcgecceccecttta
taatatcaaa
atgtaaaata
taacaaaaca
atacaggcct
atatcggcag
gagcctcgac
attcaattag
cgaaccctcg
tcaaacaagc
gaacaagcta
atggtgagca
ggcgacgtaa
ggcaagctga
ctcgtgacca
cagcacgact
ttcaaggacg
gtgaaccgca
aagctggagt
ggcatcaagg

gaccactacc
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gccattctgt
aggtcccata
tctgtaactg
gatttttgtc
atgtccatca
ggttaagtga
gctggtatga
acgacaccca
aaggctgttt
attgaaacaa
tagattctta
tcaatctgcg
ctgccttaat
ctagttctag
agactaattc
accgccggag
aaagtgaaca
aacaatcggg
agggcgagga
acggccacaa
ccctgaagtt
ccctgacctg
tcttcaagtc
acggcaacta
tcgagctgaa
acaactacat
ccaacttcaa

agcagaacac
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ccgtaggatc
ttttcgatac
ctgttctgga
aatatcaaac
ctcacgattg
gattacaatg
cactctgagg
cggaaagaga
gtacctacct
gtttattcat
tgacactaaa
cggccagtcg
caaggatgtc
tgttcccaca
aattagagct
tataaataga
cgtcgctaag
gtaccgctag
gctgttcacc
gttcagcgtg
catctgcacc
gggcgtgceag
cgccatgccc
caagacccgc
gggcatcgac
cagccacaac
gatccgccac

ccccatcggce

gggaatgggc

aataaagagc
ctaatgagag
ctttagtgct
attcgtggca
tgccctatta
attctgctac
tgtgaccgta
agtcaggtca
tatgtaacca
gtttattcaa
tctatcgcag
ttgagtgact
atggttaatt
aattcaatta
ggcgcttcegt
cgaaagctaa
agtcgacggt
ggggtggtgce
tccggcgagg
accggcaagc
tgcttcagcce
gaaggctacg
gccgaggtga
ttcaaggagg
gtctatatca
aacatcgagg

gacggccccg

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740



tgctgctgcece
agaagcgcga
tggacgagct
tgtagaggtt
aatgaatgca
caatagcatc
gtccaaactc
ccgatactag
ttaattagat
gtcgacggta
acgtaagtag
gtaaaagata
acttaccgca
atgcacagcg
gtcaatttta
gggtcttttt
gaagcccgtg
tgctgctgca
gccatgcacg
cggcttttcc
accggcgaca
ggatattacg
ccccgtgagt
gaaattgtta
cctggggtgce
tccagtcggg
gcggtttgeg
ttcggctgeg

caggggataa

cgacaaccac
tcacatggtc
gtacaagtaa
ttacttgctt
attgttgttg
acaaatttca
atcaatgtat
agcggccgcce
cttaatacga
tcgataagcet
aacatgaaat
atcatgcgtc
ttgacaagca
acggattcgce
cgcagactat
tccggcectcag
ccttttcecceceg
ttgacgttga
cctttaacgg
ggacacagtt
gccggaactg
tcagcgagga
tacccggcgg
tccgcetcaca
ctaatgagtg
aaacctgtcg
tattgggcgce
gcgagcggta

cgcaggaaag

tacctgagca
ctgctggagt
agcggcecgceg
taaaaaacct
ttaacttgtt
caaataaagc
cttaaagctt
accgcggtgg
ctcactatag
tgatatctat
aacaatataa
attttgactc
cgcctcacgg
gctatttaga
ctttctaggg
tcatcgccca
cgaggttgaa
gcgaaaacgc
tgaactgttc
ccggatggtc
ccgtgccggt
cgggtatcct
gcgcgcttgg
attccacaca
agctaactca
tgccagctgce
tcttccgett
tcagctcact

aacatgtgag
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cccagtccge
tcgtgaccgce
actctagatc
cccacacctc
tattgcagcect
atttttttca
atcgatacgc
agctccagct
ggcgaattgg
aacaagaaaa
ttatcgtatg
acgcggtcgt
gagctccaag
aagagagagc
ttaatctagc
agctggcgct
gcggcatgga
acgtttacca
gttcaggcca
agcccgaagce
gtgcagatta
ggctggatgce
cgtaatcatg
acatacgagc
cattaattgc
attaatgaat
cctcgctcac
caaaggcggt

caaaaggcca
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cctgagcaaa
cgccgggatc
ataatcagcc
cccctgaacce
tataatggtt
ctgcattcta
gtacggcgcg
tttgttccct
gtaccgggcc
tatatatata
agttaaatct
tatagttcaa
cggcgactga
aatatttcaa
tgcatcagga
atctgggcat
aagagtttgc
tgatgattcg
cctgggatac
gcatcagcaa
aﬁgacagcgg
cgcagaaatg
gtcatagctg
cggaagcata
gttgcgctca
cggccaacgc
tgactcgctg
aatacggtta

gcaaaaggcc

gaccccaacg
actctcggca
ataccacatt
tgaaacataa
acaaataaag
gttgtggttt
cctaggccgg
ttagtgaggg
cccectegag
ataagttatc
taaaagtcac
aatcagtgac
gatgtcctaa
gaatgcatgc
tcatatcgtc
¢ggggaggaa
cgaggatgac
ggaaggtgtg
cagttcgtcg
cccgaacaat
tgcggcgetg
gacatggata
tttcctgtgt
aagtgtaaag
ctgcccgcett
gcggggggag
cgctcggtceg
tccacagaat

aggaaccgta

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480



aaaaggccgce
atcgacgctc
cccctggaag
ccgecctttet
gttcggtgta
accgctgcgce
cgccactggce
cagagttctt
gcgctctgcet
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgcctg
ccagtgctgce
accagccagc
agtctattaa
acgttgttgce
tcagctccgg
cggttagctc
tcatggttat
ctgtgactgg
gctcttgccc
tcatcattgg
ccagttcgat
gcgtttctgg

cacggaaatg

gttgctggcg
aagtcagagg
ctccctegtg
cccttecggga
ggtcgttcgce
cttatccggt
agcagccact
gaagtggtgg
gaagccagtt
tggtagcggt
agaagatcct
agggattttg
atgaagtttt
cttaatcagt
actccccgtce
aatgataccg
cggaagggcc
ttgttgccgg
cattgctaca
ttcccaacga
cttcggtcct
ggcagcactg
tgagtactca
ggcgtcaata
aaaacgttct
gtaacccact
gtgagcaaaa

ttgaatactc

tttttccata
tggcgaaacc
cgctctcctg
agcgtggcegce
tccaagctgg
aactatcgtc
ggtaacagga
cctaactacg
accttcggaa
ggtttttttg
ttgatctttt
gtcatgagat
aaatcaatct
gaggcaccta
gtgtagataa
cgagacccac
gagcgcagaa
gaagctagag
ggcatcgtgg
tcaaggcgag
ccgatcgttg
cataattctc
accaagtcat
cgggataata
tcggggcgaa
cgtgcaccca
acaggaaggc

atactcttcc
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ggctccgceccc
cgacaggact
ttccgaccct
tttctcatag
gctgtgtgca
ttgagtccaa
ttagcagagc
gctacactag
aaagagttgg
tttgcaagca
ctacggggtc
tatcaaaaag
aaagtatata
tctcagcgat
ctacgatacg
gctcaccggc
gtggtcctgce
taagtagttc
tgtcacgctc
ttacatgatc
tcagaagtaa
ttactgtcat
tctgagaata
ccgcgccaca
aactctcaag
actgatcttc
aaaatgccgc

tttttcaata
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ccctgacgag
ataaagatac
gccgcttacc
Cctcacgctgt
cgaacccccce
cccggtaaga
gaggtatgta
aaggacagta
tagctcttga
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact
ctgtctattt
ggagggctta
tccagattta
aactttatcc
gccagttaat
gtcgtttggt
ccccatgttg
gttggccgceca
gccatccgta
gtgtatgcgg
tagcagaact
gatcttaccg
agcatctttt
aaaaaaggga

ttattgaagc

catcacaaaa
caggcgtttce
ggatacctgt
aggtatctca
gttcagcccg
cacgacttat
ggcggtgcta
tttggtatct
tccggcaaac
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca
cgttcatcca
ccatctggcce
tcagcaataa
gcctccatcece
agtttgcgcea
atggcttcat
tgcaaaaaag
gtgttatcac
agatgctttt
cgaccgagtt
ttaaaagtgc
ctgttgagat
actttcacca
ataagggcga

atttatcagg

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160
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gttattgtct catgagcgga tacatatttg aatgtattta gaaaaataaa caaatagggg 11220

ttccgcgcac atttccccga aaagtgccac 11250
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