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Linh vuc k§ thuat dwee dé cap
Sang ché dé cap dén bién thé O-suxinyl homoserin transferaza, polynucleotit
ma hoa bién thé ndy, vi sinh vét chira bién thé, va phuong phap san xudt O-suxinyl

homoserin bang cach sir dung vi sinh vat may.

Tinh trang k§ thuit cia sang ché

O-suxinyl homoserin déng vai tro lam tién chét ctia methionin 12 mdt loai axit
amin thiét yéu trong co thé sdéng. Methionin dugc st dung lam thirc an va chét phu gia
thuc phdm va con duge st dung 1am nguyén ligu tdng hop cho cic giai phap y té va
vat tu y té.

Methionin dugc san xuit théng qua su tbng hop hoa hoc va tbng hop sinh hoc.
Trong khi d6, da c6 tai liéu bdc 10 quy trinh hai buéc (WO/2008/013432), trong do
tién chit L-methionin dugc san xuit thong qua qué trinh 1én men, va sau d6 dugc
chuyén héa thanh L-methionin béng phén tng chuyén héa enzym.

Trong quy trinh hai buge, O-suxinyl homoserin hodc O-axetyl homoserin dugc
st dung lam tién chét methionin, va dé san xuit methionin hang loat mdt cach kinh té,
diéu rét quan trong 14 san xuét O-suxinyl homoserin v6i ning suét cao.

Gen metA 12 gen ma hda homoserin O-suxinyltransferaza (MetA) 1a enzym ma
tiép hop nhém suxinyl cia suxinyl-coA véi homoserin dé tao ra O-suxinyl homoserin,
va gen metA 1a mdt trong cac gen quan trong nhit @ phat trién chung san xuit O-
suxinyl homoserin.

Chung tich lily O-suxinyl homoserin ¢6 thé duoc tao ra thong qua viéc x6a bod
gen metB mi hoa xystathionin gama synthaza trong con duong sinh tong hop

methionin. Tuy nhién, ching san xuét O-suxinylhomoserin can dén L-methionin. Vi ly
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do nay, hoat tinh cia homoserin O-suxinyltransferaza bi ¢ ché thong qua su trc ché
phan hdi bdi methionin dugc bd sung vao mdi trudng, va cubi cung 13, rt kho dé thu
dugc O-suxinyl homoserin & ndng do cao.

Do d6, nhiéu bing sang ché trudc day da tap trung nghién ctru vao viée giai
phéng su e ché phan hdi ciia metA khoi hé théng kiém soat phan hdi. Tuy nhién,
homoserin O-suxinyltransferaza dugc ma hoa bing metA c6 vin d& & chd ban than
protein kiéu dai c6 do bn dinh thdp va viéc tao ra dot bién dé giai phong trc ché phan
hdi lam trAm trong thém sw mét dn dinh. Theo d6, dé phat trién ching vi khuin san
xuét O-suxinyl homoserin ¢6 ning suét cao, can loai b su e ché phan hdi cta gen
metA va bao dam do on dinh cta enzym.

Hau hét cac vi sinh vat c6 trong tu nhién da dugc biét déu sur dung O-suxinyl
homoserin hodc O-axetyl homoserin lam chét trung gian cho qua trinh sinh tdng hop
methionin. Néi chung, MetA tao ra O-suxinyl homoserin va homoserin O-
axetyltransferaza (MetX) tao ra O-axetyl homoserin. Khong gidng nhu MetA, MetX
khong bi e ché phan hdi va c6 dd on dinh enzym cao.

Vén d& k¥ thuat

Céac tac gia sang ché da thuc hién nhiéu nd luc dé ting cudong san xudt O-

suxinyl homoserin, va két qua 13 ho da tim thdy protein c6 hoat tinh tbng hop O-

suxinyl homoserin, nh¢ d6 hoan thién sang che.

Ban chit k§ thuit clia sing ché
Giai phap k¥ thuat
Muc dich cua sang ché 1a @& xuét polypeptit ¢6 hoat tinh O-suxinyl homoserin
transferaza, peptit bao gdbm thay thé cia axit amin khéac v6i leuxin ddi véi axit amin &
vi trf 313 trong trinh ty axit amin néu trong SEQ ID NO: 1.
Mot muc dich khac cua sang ché 14 dé xuét polynucleotit ma hoa polypeptit.
Mot muc dich khac nita cia sang ché 1a @ xuét vi sinh vat san xuat O-suxinyl

homoserin thudc chi Corynebacterium, vi sinh vat bao gbm polypeptit c6 hoat tinh O-
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suxinyl homoserin transferaza.

Mot muc dich khéc nita cua sang ché 1a dé xult phuong phép sin xuit O-
suxinyl homoserin, phuong phép nay bao gdm céc budc: nudi cdy vi sinh vat trong
moi trudng; va phin 1ap hodc thu O-suxinyl homoserin tir vi sinh vat dugc nuoi chy
hodc mdi truong.

Mot muc dich khéc nita cua sang ché 1a dé xuét phuong phéap san xuit L-
methionin, phuong phap nay bao gdm cac budc: nuéi cdy vi sinh vat trong mdi truong;
va cho O-suxinyl homoserin phan ung véi sulfua.

Hi¢u qua cua sang ché

Bién thé cta protein O-suxinyl homoserin transferaza theo sang ché ¢o thé c6
hoat tinh chuyén hoa O-suxinyl homoserin dugc tang cudng, so vdi dang tu nhién cia
n6, nhd d6 duge ap dung rong rai dé san xuét hang loat O-suxinyl homoserin hiéu qua

hon nhu mot chit thay thé cho cac con duong tdng hop héa hoc hién cé.

MG ta chi tiét sang ché

Dudi day, sang ché s& dugc mo ta chi tiét hon.

Trong khi d6, mdi phin md ta va phuong an duge boc 19 trong ban md ta cling
¢6 thé duoc ap dung cho céc phan mé ta va cac phuong 4n khac. Tac 13, tit ca td hop
clia cac thanh phan khac nhau duge boc 10 trong ban md ta nay déu nam trong pham vi
cta sang ché. Hon nita, pham vi cla sang ché khéng chi gi¢i han & phan mo ta cu thé
dugce mo ta dudi day.

Hon nita, ngudi ¢6 hiéu biét trung binh vé linh vuc k¥ thuét lién quan c6 thé
nhin dang hodc nhan biét nhidu phuong 4n twong duong véi cac khia canh nhit dinh
cta sang ché duoc md ta trong phan md ta nay bang cach chi st dung céc thir nghiém
chung. Ngoai ra, cac phuong an twong duong nhu vay duge bao gdm trong sang ché.

Pbé dat dugc cac muc dich ndy, theo mdt khia canh, sang ché @& xuét polypeptit
mdi c6 hoat tinh O-suxinyl homoserin transferaza. Bién thé polypeptit méi nay c6 thé

1a polypeptit c6 hoat tinh O-suxinyl homoserin transferaza, polypeptit bao gdm thay
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thé cua axit amin khéc voi leuxin d6i véi axit amin & vi tri 313 trong trinh tu axit amin
thu duogc tr Corynebacterium glutamicum, cu thé, trong trinh tu axit amin néu trong
SEQ ID NO: 1. Hon nira, polypeptit co thé bao gdm thay thé cta axit amin khac véi
leuxin & vi tri 313 trong trinh ty axit amin néu trong SEQ ID NO: 1 va c6 thé c6 hoat
tinh O-suxinyl homoserin transferaza. Cu thé hon, polypeptit c6 thé 1a polypeptit c6
hoat tinh O-suxinyl homoserin transferaza, trong d6 polypeptit nay bao gbm thay thé
cua arginin, xystein, isoleuxin, hodc lysin ddi véi axit amin & vi tri 313 trong trinh tu
axit amin néu trong SEQ ID NO: 1, nhung khong chi gi6i han ¢ do.

Bién thé polypeptit nhu viy dugc dac trung boi c6 hoat tinh O-suxinyl
homoserin transferaza dugc ting cudng, so v4i polypeptit c6 hoat tinh O-suxinyl
homoserin transferaza c6 SEQ ID NO: 1.

Nhu dugc st dung & ddy, thudt ngit “hoat tinh O-suxinyl homoserin
transferaza” dung dé chi hoat tinh chuyén héa homoserin thanh O-suxinyl homoserin.
O-suxinyl homoserin transferaza dugc goi chung la enzym c6 kha nang chuyén héa
suxinyl CoA va L-homoserin lam co chit thanh CoA va O-suxinyl homoserin.

So dd phan tng

suxinyl CoA + L-homoserin & CoA + O-suxinyl homoserin

Theo sang ché, O-suxinyl homoserin transferaza dung dé chi enzym c6 hoat
tinh O-suxinyl homoserin transferaza, thu dugc bang cach thay thé mot axit amin khéc
cho mot phén cua trinh ty axit amin cua protein MetX ma la O-axetyl homoserin
transferaza. Protein MetX c6 thé 13 MetX thu dugc tir chi Corynebacterium, va cu thé
hon, MetX c6 trinh ty axit amin néu trong SEQ ID NO:1, ma thu dugc tu
Corynebacteriuni glutamicum, nhung khong gi6i han ¢ d6. Trinh tu cta protein MetX
¢6 sin tir ngan hang gen NCBI (NCBI GenBank) la co s¢ di liéu da biét.

Theo sang ché, cac phuong phéap khac nhau da duge biét trong linh vuc k¥ thuét
nay c6 thé 4p dung cho phuong phap thu O-suxinyl homoserin transferaza. Vi du, O-
suxinyl homoserin transferaza c6 thé thu duoc tr vi sinh vat thudc chi

Corynebacterium duge st dung rong rai dé bieu hién enzym, bang céach su dung céac
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k¥ thuat tong hop gen dua trén sy t5i wu hoéa codon bing enzym c6 thé thu dugc & hidu
sult cao, hodc bang cach sir dung cdc phuong phép sang loc cac ngudn enzym hitu ich,
dua trén tin sinh hoc ctia mét lwgng 16n thong tin di truyén vé vi sinh vat, nhung khong
gidi han & do.

Theo sang ché, bién thé O-suxinyl homoserin transferaza c6 thé duoc st dung
thay thé cho “O-suxinyl homoserin transferaza dwgc dot bién” hodc “O-suxinyl
homoserin transferaza bién thé”. Trong khi do, bién thé nay c6 thé 1a bién thé khéng co
trong tu nhién.

Cu thé, O-suxinyl homoserin transferaza dugc dot bién theo sang ché ¢6 thé, cod
thay thé axit amin khac véi leuxin d6i voi gbe axit amin & vi tri 313 tir dau cudi N cta
MetX thu dugc tir chi Corynebacterium (Corynebacterium sp.) c6 trinh ty axit amin
dugce néu trong SEQ ID NO: 1. Cu thé, géc axit amin leuxin & vi tri 313 ¢6 thé duge
thay thé bang arginin, xystein, isoleuxin, hodc lysin, nhung khong giéi han ¢ do. O-
suxinyl homoserin transferaza dugc dot bién theo sang ché co thé gdbm polypeptit chira
bién thé & vi tri 313 tir dau cudi N cua trinh tu axit amin duoc néu trong SEQ ID NO:
1, trong d6 bién thé nay gdm thay thé cla axit amin dugc chon tir nhom bao gdm
arginin, xystein, isoleuxin, va lysin, va polypeptit cd thé co6 do tuong déng hoidc do
ddng nhét it nhét 1a 85% so véi SEQ ID NO: 1, nhung khong gidi han & do.

Hon nita, polypeptit c6 hoat tinh O-suxinyl homoserin transferaza theo sang ché
c6 thé 1a mot polypeptit bat ky duoc chon tir nhém bao gbm trinh tu axit amin dugc
néu trong SEQ ID NO: 59, SEQ ID NO: 67, SEQ ID NO: 75 va SEQ ID NO: 81, cu
thé 13 trinh ty axit amin c6 polypeptit c6 hoat tinh O-suxinyl homoserin transferaza,
trong d6 axit amin & vi tri 313 tir ddu cudi N ¢6 SEQ ID NO: 1 dugc dot bién thanh
arginin, xystein, isoleuxin, hodc lysin, mét cach twong tmg, nhung khong gigi han & do.
Polypeptit co thé bao gdm polypeptit bét ky c6 do twong ddng hodc do dong nhat 12
50%, 60%, 70%, 75%, 80%, 85%, 90%, 95%, 97%, hodc 99% hodc 16n hon so vai cac
trinh tu néu trén ma khong bi giéi han, mién 1a polypeptit bao gdm bién thé néu trén va

¢6 hoat tinh chuyén héa O-suxinyl homoserin dugc tang cudng, so v6i ki€u dai.
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Hon nita, MetX theo sang ché c6 thé 1a protein MetX gdm c6 trinh tu axit amin
néu trong SEQ ID NO: 1 hodc trinh tir axit amin c6 40 tuong ddng hodc d6 dong nhét
12 80% hodc 16n hon, nhung khong gidi han & d6. Cu thé, protein MetX theo séng ché
¢6 thé bao gdm protein c6 SEQ ID NO: 1 va protein ¢6 do tuong ddng hodc do dong
nhét it nhat 1a 80% hodc 16n hon, 85% hodc 16n hon, cu thé 1a 90% hogc 16n hon, cu
thé hon 12 95% hoc 16n hon, hodc cu thé hon 1a 99% hogc 16n hon so véi SEQ ID
NO: 1.

Nhu duge sir dung & day, thuat ngit “bién thé polypeptit” dung dé chi polypeptit,
cia mdt hodc nhidu axit amin khac véi trinh ty dugce trich dan trong cic thay thé
va/hodc cai bién bao toan, nhung né van giit chirc nang hodc dic tinh cua polypeptit.
Céc polypeptit bién thé khéc v6i trinh tw duge nhan biét bing thay thé, x6a bo, hodc b
sung mot vai axit amin. Cac bién thé nhu vay thuong dugc nhén biét bang cach cai
bién mdt trong sd cac trinh tu polypeptit néu trén va danh gia cac dic tinh cua
polypeptit dugc cai bién. N6i cach khac, kha ning cia bién thé c6 thé tang 1én, khong
thay d6i hodc bi gidm, so v6i kha ning cia protein tu nhién. Céc bién thé nhu vay
thuong c6 thé dugc nhan biét bang cach cai bién mot trong sd cac trinh tu polypeptit
néu trén va danh gia tinh phan Gng cua polypeptit dugc cai bién. Hon nita, mot s6 cai
bién ¢6 thé gdm cac cai bién trong d6 mot hogc nhiéu phén, nhu trinh tw dan dau dau
cubi N hodc mién xuyén mang, da dugc loai bd. Cac bién thé khac c6 thé gém cac bién
thé trong d6 mot phan dugc loai bo tir diu cubi N va/hoic dau cudi C cia protein
thuan thuc. Thuat ngit “bién thé” cling c6 thé duge st dung duéi dang cai bién, protein
duoc cai bién, polypeptit dugc cai bién, thé dot bién, mutein, phan huéng, v.v., va
thuat ngir bt ky khong bi gi6i han, cling nhu duge sir dung theo nghia dugc dot bién.
Cuy thé, bién thé nay gdm bién thé trong d6 hoat tinh cua O-suxinyl homoserin
transferaza thu dugc tir Corynebacterium glutamicum dugc cai thién hi€u qua bang
bién thé clia cac axit amin cta no, so véi kiéu dai.

Nhu dugce sir dung & day, thudt ngit “thay thé bao toan” c6 nghia 1a viéc thay

thé mot axit amin bang mdt axit amin khéac c6 dic tinh cau trac va/hodc hda hoc tuong
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tu. Bién thé c6 thé co, vi du, médt hoic nhiéu thay thé bao toan trong khi giit lai mot
hogic nhiéu hoat tinh sinh hoc. Cac thay thé axit amin nhu vay n6i chung c6 thé duogc
thuc hién trén co s& tuong tu vé tinh phén cyc, dién tich, d§ hoa tan, tinh ky nuéec, tinh
wa nudc, vashodc ban chit ludng tinh cla cac gbc. Vi du, cac axit amin (bazo) tich
dién duwong gdm arginin, lysin va histidin; cac axit amin (axit) tich dién am gbdm axit
glutamic va axit aspartic; cic axit amin thom gdm phenylalanin, tryptophan, va
tyrosin; va cac axit amin ky nudc gém alanin, valin, isoleuxin, leuxin, methionin,
phenylalanin, tyrosin va tryptophan. Néi chung, vi¢c thay thé bao toan cé it hoic
khong c6 tac dung ddi véi hoat tinh cta polypeptit tao thanh.

Hon nita, cac bién thé c6 thé gdbm mot cai bién khac gdm khuyét hozc bd sung
céc axit amin ma c6 anh hudng t6i thiéu d6i véi cac dic tinh va cAu tric thit hai cia
polypeptit. Vi du, polypeptit co thé tiép hop véi trinh ty tin hiéu (hodc dan dau) tai dau
cudi N cua protein, ma dinh huéng dich ma ddng thoi hodc dich ma sau su di chuyén
cua protein. Polypeptit ciing ¢co thé dugc tiép hop véi trinh ty khac hodc trinh tur lién
két dé nhan biét, tinh ché, hodc tdng hop polypeptit. No6i cach khac, méc du ‘protein
hodc polypeptit ¢ trinh ty axit amin néu trong SEQ ID NO cu thé’ dugc md ta & day,
nhung rd rang réng protein c6 trinh ty axit amin, mot phﬁn cua trinh tuy dugc x06a bo,
duoc cai bién, duoc thay thé, dugc thay thé béo toan, hodc dugc bd sung, c6 thé dugc
sir dung trong sang ché, mién 13 n6 c6 hoat tinh twong ddng hodc twong Gng véi hoat
tinh ctia polypeptit bao gdm trinh tv axit amin néu trong SEQ ID NO tuong tng. Vi du,
mién 14 protein c6 hoat tinh twong ddng hodc twong Ung vai hoat tinh clia polypeptit
bién thé, bd sung trinh tu ma khong lam thay ddi chuc nang cha protein trudc va sau
trinh tu axit amin, cac dot bién ¢6 trong tu nhién, dot bién cAm hoic thay thé bao toan
cua n6 khong duogc loai trir. RO rang rang mic du polypeptit c6 su bd sung hozc dot
bién trinh tw nhu vay, nhung n6 van nam trong pham vi cua sang ché.

Hon nita, rd rang ring, do su thodi hoa codon, polynucleotit ma c6 thé duoc
dich ma thanh protein bao gém mot trinh ty axit amin bét ky dugc chon tir nhom bao

gém trinh ty axit amin néu trong SEQ ID NO: 1, SEQ ID NO: 59, SEQ ID NO: 67,
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SEQ ID NO: 75 va SEQ ID NO: 81, hoic protein c6 do twong dong hogc dong nhét
v0i trinh ty d6 cling c6 thé dugc bao gém. Noi cach khac, dau do co thé duoc tao ra tir
trinh tw nucleotit da biét, vi du, trinh tu ma lai v6i trinh tu bd tro voi toan bd hodc mot
phan cia trinh ty polynucleotit dudi cac didu kién nghiém ngat dé ma héa protein c6
hoat tinh O-suxinyl homoserin transferaza cling co thé duogc bao gdbm ma khong giGi
han. Thuét nglt “cac didu kién nghiém ngit” c6 nghia 1a cac diéu kién trong dé cho
phép lai dic hiéu gilta cac polynucleotit. Cac diéu kién nhu vay duwoc md ta chi tiét
trong tai liéu (vi dy, J. Sambrook et al., néu trén). Vi dy, cac didu kién nghiém ngit co
thé gém, vi du, cac diéu kién trong d6 cic gen c6 do tuong déng hodac do déng nhét
cao, c6 do tuong déng hodc dd déng nhét 13 80% hodc cao hon, 85% hodc cao hon, cu
thé 12 90% hodc cao hon, cu thé hon 12 95% hogc cao hon, cu thé hon 1a 97% hoc cao
hon, dac biét cu thé 12 99% hodc cao hon duoc lai v4i nhau va cac gen c6 do tuong
ddng hoic dd dbng nhét thap hon do twong ddng hoic dd ddng nhét néu trén khong
dugc lai véi nhau, hodc cac diéu kién rira thong thuong trong k¥ thudt lai Southern, tirc
la, rira mot 1an, cu thé, hai 14n hodc ba lan & n&‘)ng d6 mudi va nhiét d6 twong tmg voi
60°C, 1xSSC, 0,1% SDS, cu thé, 60°C, 0,1xSSC, 0,1% SDS, va cu thé hon 1a 68°C,
0,1xSSC, 0,1% SDS.

Mic du su khong phu hgp gilta cdc nucleotit ¢6 thé xay ra do qua trinh lai
nghiém ngat, nhung hai axit nucleic nay can phai c6 trinh tu bd tro. Thuét ngit “bo trg”
duoc st dung dé mo ta méi lién hé gifta cac bazo nucleotit ma ¢ thé lai véi nhau. Vi
du, dbi v6i ADN, adenosin bd tro cho thymin va xytosin bd trg cho guanin. Do do,
sang ché ¢6 thé khong chi bao gbm céc trinh ty axit nucleic v& co ban giéng nhau, ma
con gém cac manh axit dugc phan lap bd trg cho toan b trinh tu.

Cu thé, polynucleotit c6 dd tuong déng hoidc do déng nhét c6 thé duoc phét
hién bang cach sir dung céc didu kién lai gdm buéc lai & gid tri Tm bang 55°C va cac
diéu kién dugc md ta & trén. Ngoai ra, gia tri Tm c6 thé 1a 60°C, 63°C, hoidc 65°C,
nhung khong gidi han ¢ do, va co thé duoc kiém soat mot cach thich hgp bdi ngudi cé

hiéu biét trung binh v& linh vuc k¥ thuat lién quan theo cadc muc dich.
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Didu kién khéc nghiét thich hop d& lai cac polynucleotit phu thudc vao chiéu
dai va mirc do bd trg cua cac polynucleotit, va cac bién da biét trong linh virc k¥ thuat
nay (xem Sambrook et al., néu trén, 9.50-9.51, 11.7-11.8).

‘Do twong ddng’ hodc ‘dd dong nhét’ ding dé chi mtc @06 lién quan gifta hai
trinh tu axit amin hodc trinh tu nucleotit da cho, va co thé duoc biéu hién dudi dang ty
16 phéan tram.

Thuét ngit ‘dd twong dong’ va ‘dod ddng nhat’ thuong c6 thé duoc st dung thay
thé cho nhau.

Do twong ddng hodc do dong nhit trinh tu ctia polynucleotit hodc polypeptit
duoc bao toan co thé dugc xac dinh béng thuat toan sép hang tiéu chudn, va co6 thé
duoc st dung véi diém GAP mic dinh duoc thiét lap béng chuong trinh dugc str dung.
V& co ban, cac trinh ty twong ddng hodc dong nhét c6 thé lai trong céc diéu kién
nghiém ngit vira phai hodc cao d& cho chiéu dai ddy du cta trinh tu hodc it nhét
khoang 50%, 60%, 70%, 80%, hodc 90% trd 1én cta chiéu dai ddy du c6 thé lai. Ngoai
ra, dugc du tinh 1a cac polynucleotit ma chita cac codon thoéi hoéa thay cho codon
trong qua trinh lai.

C6 hay khong hai trinh ty polynucleotit hodc polypeptit bat ky c6 do twong
déng, d6 tuong ty hodc do déng nhét c6 thé duge xac dinh b'fmg cach st dung cac
thuat toan béng may tinh da biét nhu chuong trinh “FASTA”, b%lng cach st dung, vi du,
cac thong s6 mic dinh nhu trong Pearson et al (1988)[Proc. Natl. Acad. Sci. USA 85]:
2444, hodc dugc xac dinh biang cich st dung thuit toan Needleman-Wunsch
(Needleman and Wunsch, 1970, J. Mol. Biol. 48: 443-453) nhu dugc thuc hién trong
chuong trinh Needle cia goi EMBOSS (EMBOSS: The European Molecular Biology
Open Software Suite, Rice et al., 2000, Trends Genet. 16: 276-277) (phién ban 5.0.0
hodc sau d6) (gdm géi chuong trinh GCG (Devereux, J., et al, Nucleic Acids Research
12: 387 (1984)), BLASTP, BLASTN, FASTA (Atschul, [S.] [F.,] [ET AL, J MOLEC
BIOL 215]: 403 (1990); Guide to Huge Computers, Martin J. Bishop, [ED.,] Academic
Press, San Diego, 1994, va [CARILLO ETA/.](1988) SIAM J Applied Math 48: 1073).
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Vi dy, BLAST cua Trung tdm co s& dit liéu thong tin cong ngh¢ sinh hoc qubc gia
(National Center for Biotechnology Information - NCBI), hodc ClustalW ¢6 thé dugc
st dung dé xac dinh do twong ddng, do twong ty hodc do df)ng nhét.

Do twong dong, do twong tw hodc dd ddng nhét cta polynucleotit hodc
polypeptit cO thé dwoc xac dinh, vi du, bang cach so sdnh thong tin trinh tu bang céach
str dung chwong trinh may tinh GAP nhu Needleman et al. (1970), J Mol Biol.48: 443,
nhu duoc boc 16 trong Smith and Waterman, Adv. Appl. Math (1981) 2:482. Tém lai,
chuong trinh GAP x4c dinh tinh twong ty nhu s6 lugng cac ky tu dugc sdp hang (tic 13,
nucleotit hodc axit amin), 1a twong tu, chia cho tdng s cac ky tu trong trinh tu ngan
hon trong sb hai trinh ty. Cac thong s6 mic dinh dbi v6i chuong trinh GAP ¢6 thé
gdm: (1) ma tran so sanh don phan (chtra gié tri bang 1 dbi v6i cac ma ddng nhat va
bing 0 dbi v6i cdc ma khong ddng nhit) va ma tran so sanh trong s6 cia Gribskov et
al(1986) Nucl. Acids Res. 14: 6745, nhu dugc boc 16 trong Schwartz and Dayhoff, eds.,
Atlas Of Protein Trinh tw And Structure, National Biomedical Research Foundation, pp.
353-358 (1979) (hodc ma trén thay thé EDNAFULL (phién ban EMBOSS cuia NCBI
NUCA4.4)); (2) didm bing 3,0 d6i v6i m&i GAP va diém 0,10 bo sung dbi voi mdi ky tu
trong mdi GAP (hodc diém m& GAP béng 10, diém mo rong GAP bang 0,5); va (3)
khong c6 diém dbi vé6i cac GAP cudi. Do d6, nhu duogc st dung ¢ day, thuat nglt “do
tuwong ddng” hoic “do ddng nhat” thé hién su twong quan giita cac trinh tu.

Theo mot khia canh khac, sang ché dé xuit polynucleotit ma hoa polypeptit c6
hoat tinh O-suxinyl homoserin transferaza.

Nhu duge str dung & day, thudt ngir “polynucleotit” dung dé chi chudi ADN
hodc ARN co6 chidu dai dinh trudc hodc 16n hon, 1a polyme mach dai cia nucleotit
duogc tao ra bang cach lién két cac monome nucleotit thong qua cac lién két cong hoa
tri. Cu thé hon, polynucleotit dung dé chi manh polynucleotit ma hoa polypeptit bién
thé.

Theo sang ché, gen md hoa trinh ty axit amin cua O-suxinyl homoserin

transferaza c6 thé 1a gen ctia O-suxinyl homoserin transferaza bién thé, cu thé, thu
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dugc tr Corynebacterium glutamicum. Dya trén su thoai hoa ma di truyén, cac trinh tu
nucleotit ma hoda cung trinh ty axit amin va cac bién cua no6 ciing dugc bao gdm trong
sang ché, vi du, duoc néu trong SEQ ID NO: 60, SEQ ID NO: 68, SEQ ID NO: 76,
hodc SEQ ID NO: 82, nhung khong bi gidi han & do.

Ngoai ra, nhu d6i véi polynucleotit bién thé, dua trén sy thodi hoa ma di truyén,
c4c trinh tu nucleotit ma héa cung trinh ty axit amin va cac bién cua né cling duoc bao
gdm theo sang ché.

Theo mot khia canh khéc nita cia sang ché, sang ché d& xuét té bao chu bao
gdm polynucleotit ma héa polypeptit bién thé nay, hoic vi sinh vat dugc bién nap bang
vecto bao gdm polynucleotit ma héa polypeptit bién thé nay. Cu thé, viéc dua vio co
thé dugc tién hanh bang k¥ thuat bién nap, nhung khong gi6i han & do.

Cu thd, vi sinh vét bao gdm polypeptit cia O-suxinyl homoserin transferaza
bién thé c6 thé di nang cao ning suit ctia O-suxinyl homoserin ma khong tc ché su
phat trién cua té bao chl, so v6i vi sinh vat bao gébm polypeptit ciia O-suxinyl
homoserin transferaza kiéu dai, va do dé6 O-suxinyl homoserin c6 thé thu dugc tir vi
sinh vét c6 hiéu suét cao.

Nhu dugce st dung ¢ ddy, thudt nglt “vecto” 1a san pham thiét k6 ADN ma gdm
trinh ty nucleotit ciia polynucleotit ma hoa protein mong mudn duoc lién két theo cach
hoat ddng dugc véi trinh tu didu hoa thich hop dé c6 kha ning biéu hién protein mong
mudn trong t& bao chu thich hgp. Trinh tu didu hoa c6 thé gdm trinh ty khéi dau c6
kha nang khéi ddu su phién ma, trinh tu didu khién bét ky dé diéu hoa sy phién ma
nhu vay, trinh ty ma hoa mién lién két ribosom mARN thich hgp, va trinh tu diéu hoa
su két thiic phién ma va dich ma. Sau khi vecto nay dugc bién nap vao té bao chu thich
hop, c6 thé sao chép hodc hoat dong ddc 1ap v6i h¢ gen chu, va co thé dugc tich hop
vao chinh h¢ gen do.

Vecto dugce st dung theo sang ché khéng bi gi6i han cu thé, mién 1a n6 c6 kha
nang sao chép trong té bao chu, va c6 thé sir dung vecto bat ky da duge biét trong linh

vuc k¥ thudt nay. Cac vi du vé céc vecto dugc sit dung phd bién c6 thé gém plasmit,
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cosmit, virut, va thé thuc khuén ty nhién hodc tai td hop. Vi duy, pWE15, M13, MBL3,
MBL4, IXII, ASHII, APII, t10, t11, Charon4A, Charon21A, v.v.. ¢ thé dugc st dung
Jam vecto thé thuc khudn hodc vecto cosmit. Loai pBR, loai pUC, loai pBluescriptll,
loai pGEM, loai pTZ, loai pCL, loai pET, v.v.. c6 thé duoc st dung lam vecto plasmit.
Cu thé, vecto pDZ, pACYC177, pACYC184, pCL, pECCG117, pUC19, pBR322,
pMW118, pCCIBAC, v.v.. ¢ thé dugc sir dung, nhung khong gi¢i han & cac vecto
nay. '

Vecto ¢6 thé ap dung theo sang ché khong bi giéi han cu thé, va vecto biéu hién
d3 biét ¢6 thé dugc st dung. Hon nita, polynucleotit ma héa protein mong mudn c6 thé
dugc cai vao nhidm sic thé bang cach st dung vecto dé cai nhiém sic thé ndi bao.
Viéc cai nhiém sic thé cta polynucleotit c6 thé duoc thyc hién bang phuwong phap bét
ky da duogc biét trong linh vuc k¥ thuét nay, vi du, phuong phép téi t6 hop trong dong,
nhung khong gi¢i han ¢ d6. Chi thi lua chon d8 xac nhan viéc cai nhidm sic thé ciing
¢6 thé dugc bao gém. Chi thi Iya chon 1a dé lua chon cac té bao duoc bién nap véi
vecto, tuc 1a, dé xac nhan su cai polynucleotit mong mudn, va chi thi lya chon c6 thé
gf)m céc chi thi cung cép céc kidu hinh ¢6 thé lya chon, nhu tinh khang thubc, di tang
truong, khang cac chét gay doc té bao, hodc biéu hién cic protein bé& mat. Do chi co
cac t& bao biéu hién chi thi lva chon c6 kha ning séng sét hodc thé hién cac kiéu hinh
khac nhau trong méi truong dugce xi ly bang chit chon loc, cac té bao duoc bién nap
¢6 thé duoc lya chon.

Nhu dugce st dung ¢ ddy, thuat ngit “bién nap” dung dé chi viée dua vecto gdm
polynucleotit ma hoéa protein mong mudn vao t& bao chu theo cdch ma protein dugc
ma hoa bing polynucleotit dugc bidu hién trong té bao chii. Mién 1a polynucleotit
duoc bién nap co thé dugc biéu hién trong té bao chu, nd co6 thé duoc gén vao va duogc
dat trong nhidm séc thé cua té bao chu, hoic né cod thé tdn tai ngoai nhiém sic thé,
hozc khong ké né. Hon nita, polynucleotit bao gdbm ADN va ARN ma hoéa protein dich.
Polynucleotit ¢ thé duoc dua vao & dang bét ky, mién 1a né ¢ thé duge dwa vao té

bao chu va duoc biéu hién trong d6. Vi dy, polynucleotit c6 thé duogc dua vao té bao
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chti dudi dang caset biéu hién, 1a san phdm thiét ké gen gOm tat ca céc thanh phan
dugc yéu cAu dé biéu hién ty dong ctia n6. N6i chung, caset biéu hién g@)m trinh tu
khoi ddu duoc lién két theo cach hoat dong duge v6i polynucleotit, tin hidu két thuc
phién ma, vi tri lién két ribosom, va tin hiéu két thic dich ma. Caset biéu hién c6 thé
c6 dang vecto biéu hién c6 thé tu sao chép. Ngoai ra, polynucleotit c6 thé dugc dua
vao té bao chu va dugc lién két theo cach hoat ddng dugc véi céc trinh tu can thiét dé
bidu hién trong t& bao chi, nhung khong gi¢i han ¢ d6. Phuong phép tién hanh bién
nap c6 thé gdm phuong phap bét ky dé dua axit nucleic vao té bao, va su bién nap co
thé duoc tién hanh bang cach lya chon k¥ thuat tiéu chuén thich hop nhu duge biét
trong linh vuc k¥ thudt nay theo té bao chi. Vi du, phuong phap nay c thé gdm xung
dién, két tha canxi phosphat (Ca(H2POs)2, CaHPOs, hodc Ca3(PO4)), két tha canxi
clorua (CaCly), vi tiém, phuong phép polyetylen glycol (PEG), phuong phap DEAE-
dextran, phuwong phép liposom cation, va phuong phép lithi axetat-DMSO, v.v., nhung
khong gidi han & do.

Nhu dugce st dung & day, thudt nglt “dugc li€n két theo cach hoat dong dugce”
dung dé chi mbi lién két chitc ning giita trinh ty polynucleotit ma héa protein mong
muén theo sang ché va trinh tu khéi dAu ma khéi dau va diéu tiét sy phién ma cia
polynucleotit. M&éi lién két c6 thé hoat dong c6 thé duoc tao ra bang cach str dung k¥
thuat tai td hop di truyén da duoc biét trong linh vuc k¥ thuét, va su phén cit va lién
két ADN dic hiéu vi tri c6 thé duoc tao ra béng cach st dung su phéan cit va lién két
enzym, v.v., trong linh vuc k§ thuat, nhung khong gidi han ¢ do.

Nhu duge st dung & day, thudt ngit “vi sinh vét san xuit O-suxinyl homoserin”
dung dé chi vi sinh vat ma ty nhién c6 kha ning san xuét O-suxinyl homoserin hodc vi
sinh vat duoc tao ra bang cach cung cép ching gbc khong c¢6 khd nang san xut O-
suxinyl homoserin véi kha néng san xuét O-suxinyl homoserin.

Vi sinh vat san xuét O-suxinyl homoserin ¢ thé 12 té bao hodc vi sinh vat ma
c6 thé gdm polynucleotit ma hoa polypeptit bién thé nay hodc c6 thé biéu hién

polypeptit bién thé bang cach bién nap véi vecto gdm polynucleotit ma hoa polypeptit
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bién thé nay. Déi véi cac ddi tuong cla sang ché, té bao chu hoic vi sinh vat ¢6 thé 1a
vi sinh vat bét ky, mién 13 né c6 kha ning sin xuét O-suxinyl homoserin bang cach
bao gdm polypeptit MetX bién thé. Cac vi du cu thé vé n6 co6 thé gdm cac vi sinh vat
thudc chi Escherichia, chi Serratia, chi Erwinia, chi Enterobacteria, chi Salmonella,
chi Streptomyces, chi Pseudomonas, chi Brevibacterium, va chi Corynebacterium, cu
thé, vi sinh vat thudc chi Corynebacterium, va cu thé hon, Corynebacterium
glutamicum, nhung khong bi giéi han ¢ do.

Nhu dugce sir dung ¢ day, thuat ngit “vi sinh vat san xuét O-suxinyl homoserin
thudc chi Corynebacterium” dung dé chi vi sinh vat thudc chi Corynebacterium c6 kha
ning san xuat O-suxinyl homoserin tu nhién hogc théng qua dot bién. DA biét ring moi
truomg nudi cdy cta vi sinh vat thudc chi Corynebacterium gbém O-suxinyl homoserin.
Tuy nhién, kha nang san xuét O-suxinyl homoserin ctia né la thip dang ké, va gen lién
quan dén cac co ché san xuét hodc cac co ché clia né chua duge tiét 16. Do do, theo
sang ché, vi sinh vat thudc chi Corynebacterium c6 kha ning san xuit O-suxinyl
homoserin dung dé chi dang tu nhién cua chinh vi sinh vét, hodc vi sinh vat thudc chi
Corynebacterium c6 kha ndng san xuét O-suxinyl homoserin ma dugc cai thién bang
cach cai gen ngoai lai lién quan dén co ché san xuét O-suxinyl homoserin hoic bang
cach tang cuong hodc lam bét hoat hoat tinh ctia gen ndi sinh.

Theo sang ché, “vi sinh vat thudc chi Corynebacterium” cu thé c6 thé 1a
Corynebacterium  glutamicum, Corynebacterium amoniacgenes, Brevibacterium
lactofermentum,  Brevibacterium flavum, Corynebacterium  thermoaminogenes,
Corynebacterium efficiens, v.v., nhung khong giéi han & d6. Cu thé hon, theo sang ché,
vi sinh vét thudc chi Corynebacterium cé thé 1a Corynebacterium glutamicum, trong
d6 su phat trién va kha ning séng s6t ctia té bao it bi anh huéng hon ngay ca khi tiép
xuc v6i lugng cao O-suxinyl homoserin.

O vi sinh vat, hoat tinh cua it nhéit mot protein dugc chon tir nhom bao gém
xystathionin synthaza, O-axetyl homoserin (thiol)-lyaza, va homoserin kinaza c6 thé bi

bt hoat. N6i cach khac, hoat tinh ciia mdt protein dugc chon tir do, hoat tinh cua hai
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protein dugc chon tir d6, hodc hoat dong cua tat ca ba protein déu c6 thé bi bét hoat.

Nhu dugc st dung ¢ day, thudt ngit “lam bat hoat” hoat tinh ctia protein 1a khai
niém bao gém viéc lam suy yéu hoat tinh, so v4i hoat tinh ndi tai ctia nd, hodc khong
¢6 hoat tinh.

Viéc 1am bt hoat hoat tinh cta protein c6 thé dat dugc bang cach ap dung céc
phuong phap khac nhau da dugc biét rd trong linh vuc k¥ thuét nay. Cac vi du vé cac
phuong phép c6 thé gdbm phuong phap x6a bo toan by hodc mot phan gen mi hoéa
protein trén nhidm sic thé, gdbm truong hop khi hoat tinh protein bi loai trir; phuong
phép thay thé gen ma hoéa protein trén nhi®m sic thé bang gen dugc dot bién dé lam
giam hoat tinh cla enzym; phuwong phéap dua bién thé vao trinh tu kidm soét sy biéu
hién ciia gen ma hda protein trén nhiém sic thé; phuong phap thay thé trinh tu kiém
soat su biéu hién cia gen ma hoa protein véi trinh ty c6 hoat tinh yéu hoac khong co
hoat tinh (vi du, phuong phap thay thé trinh tu khéi d4u ctia gen voi trinh ty khoi dau
yéu hon trinh ty khoi dAu bén trong); phuong phéap x6a bd toan bd hodc mot phén gen
ma hoa protein trén nhiém séc thé; phuong phap dua oligonucleotit d61 nghia (vi du,
ARN dbi nghia), ma trc ché sy dich ma tir mARN thanh protein thong qua li€n két bd
tro v6i san phim phién ma cua gen trén nhi®m sic thé; phuong phap tao thanh su gan
ribosom khong thé bang céch tao thanh chu truc thir hai bang cach bd sung nhan tao
trinh ty bd trg vao trinh ty SD trén dau phia truéc cia trinh ty SD cla gen ma hoa
protein; phuong phéap thiét ké phién ma ngugc (reverse transcription engineering -
RTE) bang viéc bd sung trinh ty khai dau dugc phién ma ngugce trén dau cubi 3’ cia
khung doc mé (open reading frame - ORF) cua trinh tu tuong ung; hodc su két hop
cua chung, nhung khong gidi han cu thé & do.

Cu thé, phuong phap x6a mot phén hodc toan bd gen ma hoa protein co thé
duoc thyc hién bang céch thay thé polynucleotit ma hoa protein mong mudn noi sinh
bén trong nhiém sic thé bang polynucleotit hodc gen chi thi c6 trinh tu nucleotit dugc
x0a mdt phﬁn, thong qua vecto dé cai nhidm sic thé vao vi sinh vat. Vi du vé no,

phuong phap xda gen bang su tai t6 hop tuong déng c6 thé dugc sur dung, nhung
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khong gi6i han & d6. Ngoai ra, “mot phan”, mac dit né c6 thé thay dbi phu thude vao
céac loai cia polynucleotit, c6 thé dugc xac dinh thich hop bdi ngudi co hiéu biét trung
binh v& linh vuc k¥ thuét lién quan, va cu thé c6 thé 1a 1 nucleotit dén 300 nucleotit, cu
th hon 12 1 nucleotit dén 100 nucleotit, va thdm tri cu thé hon 1a 1 nucleotit dén 50
nucleotit, nhung khong giéi han cu thé & do.

Hon nita, phuong phép cai bién trinh tu kiém soét su biéu hién c6 thé dugc thuc
hién béng cach kich thich su cai bién trong trinh tur kiém soét sy biéu hién thong qua
su x0a bo, cai xen, hodc thay thé bao toan hoic khdng bao toan, hodc su két hop cua
chung dé 1am bét hoat thém hoat tinh cua trinh ty kiém soat su biéu hién, hoic béng
cach thay thé trinh tu bang trinh tu nucleotit ¢6 hoat tinh yéu hon. Trinh tu kiém soat
sy bidu hién c6 thd gdm trinh ty khoi dAu, trinh tw diéu khién, trinh ty ma héa mién
lién két ribosom, va trinh tu diéu hoa phién ma va dich mé, nhung khong gidi han ¢ do.

Ngoai ra, phuong phap cai bién trinh tu nucleotit trén nhiém sdc thé c6 thé duge
thuc hién br?mg cach kich thich su cai bién trong trinh ty thong qua su x6a bo, cai xen,
thay thé bao toan hodc khong bao toan, hoic su két hop cda ching dé 1am bét hoat
thém hoat tinh ctia protein, hodc bing cach thay thé trinh tu bang trinh tu nucleotit
duogc cai thién dé c6 hoat tinh yéu hon hoic trinh ty nucleotit ma dugc cai thién dé
khong c6 hoat tinh, nhung khong gi6i han ¢ d6. Cu thé, & vi sinh vat, it nhéit mot gen
dugc chon tir nhém bao gdm gen metB ma hoa xystathionin gama synthaza, gen metY
mi hoa O-axetyl homoserin (thiol)-lyaza ma la con dudng thoai bién O-suxinyl
homoserin, va gen thrB ma héa homoserin kinaza con ¢ thé dugc x6a bd hodc 1am
suy yéu.

Nhu duge st dung & day, thuét ngir “x6a bd” dung dé chi kiéu loai bo, trong
nhidm séc thé, mot phan hoic toan bd ving trinh tu nucleotit ciia gen mong mudn khéi
trinh tuy nucleotit twong Gng véi codon khai dau dén codon két thuc, hoic mot phén
hodc toan bo trinh tu nucleotit cia vung diéu hoa cta no.

Nhu dugc sit dung & ddy, thuat nglt “lam suy yéu” dung dé chi su loai bd hoac

l]am giam hoat tinh ndi bao cua mot hogc nhi€u enzym ma dugc mi héa bang ADN
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tuong Gng trong chung vi sinh vat. Vi du, su biéu hién protein c6 thé duoc lam suy yéu
béng cach cai bién trinh tu nucleotit cia vung trinh tu khoi d4u hodc 5°-UTR cua gen,
hoic hoat tinh protein ¢6 thé dugc lam suy yéu bang cach dua vao dot bién trong viing
ORF cua gen tuong Ung.

Hon nita, vi sinh vat thudc chi Corynebacterium cd thé 1a vi sinh vat san xuét
O-suxinyl homoserin thudc chi Corynebacterium, trong d6 hoat tinh aspartokinaza con
dugc ting cudng, so voi vi sinh vét khong phai bién thé.

Nhu dugc st dung & ddy, thuat ngit “sy tdng cudng hoat tinh cia protein” dung
dé chi viéc dua vao hoat tinh clia protein, hodc tang hoat tinh cua protein, so vdi hoat
tinh ndi tai cda nd. “Su dwa vao” hoat tinh c6 nghia la su xuit hién hoat tinh cta
polypeptit ddc hiéu ma vi sinh khong c6 mot cach tu nhién hodc nhéan tao.

Nhu dugc st dung & ddy, thuat ngit “ting” hoat tinh cla protein, so v6i hoat
tinh ndi tai cia no, c6 nghia 1a hoat tinh dugc cai thién, so v6i hoat tinh ndi tai cia
protein cda vi sinh vat hodc hoat tinh trude khi cai bién. Thuét nglt “hoat tinh noi tai”
dung dé chi hoat tinh cua protein ddc hiéu ban dau dugc so hitu béi chung géc hodc vi
sinh vat chua dugc cai bién trude khi thay ddi tinh trang ctia no, khi tinh trang cua vi
sinh vat dugc thay dbi do bién thé di truyén gy ra boi cac yéu t6 tu nhién hodc nhén
tao. N6 ¢o thé duoc st dung thay thé cho hoat tinh trudc khi cai bién.

Cu thé, theo sang ché, su tang cudong hoat tinh c6 thé duoc tién hanh bang cach:

1) lam tang sd lwong ban sao clia polynucleotit ma héa protein,

2) cai bién trinh tu kiém soat sy biéu hién dé lam tang su biéu hién cua
polynucleotit,

3) cai bién trinh tu polynucleotit trén nhidm sic thé dé tang cudng hoat tinh cia
protein,

4) dwa vao polynucleotit ngoai lai thé hién hoat tinh cua protein hodc
polynucleotit bién thé trong d6 polynucleotit dugc t8i wu hoa codon, hodc

5) ci bién dé tang cuong bing su két hgp ciia chung, nhung khong gi6i han &

do.
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1) 1am tang s& hrgng ban sao cua polynucleotit ¢6 thé, nhung khong gisi han cu
thé ¢, dugc tién hanh ¢ dang trong d6 polynucleotit dugc lién két theo cach hoat dong
duoc véi vecto, hodc bang cach cai polynucleotit vao nhidm séc thé cua té bao chi. Cu
thé, viéc tang s6 lwong ban sao cla polynucleotit trong nhiém séc thé cua té bao chu c6
thé duoc tién hanh bang cach dua vecto vao té bio chu, vecto ndy c6 thé sao chép va
hoat dong bt ké t& bao chu va polynucleotit ma hoéa protein theo sing ché duoc lién
két theo cach hoat dong dugc, hodc ¢6 thé dugc tién hanh bz"mg cach dua vecto vao té
bao chu, vecto nay co thé cai polynucleotit vao nhiém séc thé cua t& bao chu va
polynucleotit dugc li€én két theo cach hoat ddng duge véi nd.

Tiép theo, 2) cai bién trinh ty kiém soat sw biéu hién dé lam tang su biéu hién
cia polynucleotit ¢co thé, nhung khong gii han cu thé &, duoc tién hanh béng cach
kich thich cai bién trén trinh tu thong qua sy x6a bo, cai xen, thay thé bao toan hoic
khdng béo toan trinh tu nucleotit, hodc su két hop cua ching dé tang cudong thém hoat
tinh cua trinh tu kiém soat su biéu hién, hodc béng cach thay thé trinh tu polynucleotit
bang trinh tu nucleotit ¢6 hoat tinh manh hon. Trinh ty kiém soét su biéu hién gdm,
nhung khong gidi han cu thé &, trinh tu khéi dAu, trinh tu didu khién, trinh tu ma hoéa
vi tri li€n két ribosom, va trinh tu quy dinh viéc két thiic qué trinh phién ma va dich ma.

Trinh t khéi ddu ngoai sinh manh, thay vi trinh tw khoi dau ban ddu, c6 the
dugc ndi véi viing nguge chiéu cta don vi biéu hién cta polynucleotit. Cac vi du vé
trinh ty Kkhéi ddu manh co thé gém trinh tu khéi dau CJ7 (Patent Han Quéc s6
0620092 va W02006/065095), trinh tu khoi dau lysCP1 (W02009/096689), trinh tu
khéi diu EF-Tu, trinh tu khoi dau groEL, trinh ty khoi dau aceA hoic aceB, v.v.,
nhung khong giéi han ¢ d6. Ngoai ra, 3) cai bién trinh tu polynucleotit trén nhiém séac
thé c6 thé, nhung khong giéi han cu thé &, duge tién hanh bang céch kich thich cai
bién trén trinh tu kiém soat su biéu hién thong qua sy x6a bo, cai xen, thay thé bao
toan hodc khéng bao toan cia trinh tu polynucleotit, hodc su két hop cla ching daé

ting cuong thém hoat tinh cla trinh ty polynucleotit, hoac bang cach thay thé trinh tu
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polynucleotit bang trinh tu polynucleotit dugc cai thién dé ¢6 hoat tinh manh hon.

Ngoai ra, 4) dua vao trinh tu polynucleotit ngoai lai c6 thé duoc tién hanh bang
cach dua vao trinh tu polynucleotit ngoai lai md hoa protein c¢6 hoat tinh tuong
tu/gidng v6i hoat tinh cla protein néu trén hodc bang cach dua polynucleotit bién thé
duoc ti uu héa codon clia nd vao té bao chu. Trinh tu polynucleotit ngoai lai bat ky ¢6
thé dugc sit dung ma khong gi6i han & nguén géc hodc trinh tu ctia né, mién 1a c6 hoat
tinh giéng hét/twong tu v6i hoat tinh cia protein néu trén. Hon nita, polynucleotit
ngoai lai co thé dugc dua vao té bao chu, sau khi t5i wu héa codon cia né dé cho su
phién ma va dich ma duogc t8i wu c6 thé xuét hién trong té bao chi. Viéc dua vao co
thé duoc thuc hién bing phuong phap bién nap da biét ma dugc lya chon thich hop boi
ngudi c6 hidu biét trung binh vé linh vuc k¥ thuat lién quan, va protein c6 thé dugc san
xuét béi sy biéu hién ciia polynucleotit duge dua vao trong té bao chi, va két qua 13,
hoat tinh ctia n6 c6 thé tang Ién.

Cubi cing, 5) phuong phép cai bién dé ting cuong bang su két hop clia phuong
phép tu 1) dén 4) ¢6 thé dugc tién hanh bang cach ap dung mot hodc nhidu phuong
phép lam ting s luong ban sao cia polynucleotit ma héa protein, cai bién trinh tu
kidm soat sy biéu hién dé 1am tang su biéu hién cua polynucleotit, cai bién trinh tu
polynucleotit trén nhiém séc thé, va cai bién polynucleotit ngoai lai thé hién hoat tinh
cua protein hodc polynucleotit bién thé, trong d6 cac codon cua n6 duge t6i wu héa
codon.

Theo sang ché, cac trinh ty ciia gen hodc polynucleotit c6 san tlr co s¢ dit liéu
nhu Trung tim thong tin cong nghé sinh hoc qudc gia (National Center for
Biotechnology Information - NCBI).

Theo mot khia canh khéac nita cia sang ché, sang ché dé xuét phuong phép san
xuét O-suxinyl homoserin, phuong php nay bao gbm cic budc: nudi cdy vi sinh vat
duge md ta & trén; va thu O-suxinyl homoserin tlr vi sinh vt duge nudi cdy hodc moi

trrong nudi cay.

-20-



38333

Theo mot khia canh khéac nira cia sang ché, séng ché @ xuét phuong phap san
xuét L-methionin, phwong phéap nay bao gdm céc budc: nudi cdy vi sinh vt dugc mod
td & trén; va cho vi sinh vat dugc nuoi cdy hodc O-suxinyl homoserin phan tng v6i
sulfua.

Cu thé, budc phan ting véi sulfua c6 nghia 12 bude tao ra L-methionin tr O-
suxinyl homoserin bang cach str dung phuong phép da biét bat ky. Vi du, L-methionin
¢6 thé dugc tao ra bang phan g cia O-suxinyl homoserin véi metyl mercaptan dudi
dang sulfua, hodc methionin ¢6 thé dugc tao bang phan tng ting budc thong qua sy
san xuét xystathionin bing phan tmg clia O-suxinyl homoserin véi xystein dudi dang
sulfua. Hon nita, dé cai thién tdc do va hiéu suét phén tng, chét xuc tac hodc enzym c6
thé dugc bd sung vao, hoic phan (mg cd thé duogc cho phép & vi sinh véat bao gdm
enzym.

‘O-suxinyl homoserin’ co thé 1a dich 1én men chita O-suxinyl homoserin duogc
san xuit bai vi sinh vt duoc mo ta & trén theo sang ché hoic dang tinh ché cua noé.
Ngoai ra, ‘sulfua’ co thé vi duy, 12 metyl mercaptan. Metyl mercaptan dung @& chi tt ca
céc din xuit ciia metyl mercaptan c6 kha nang tao ra cac nguyén t luu huynh, nhu
dang natri metyl mercaptan hoa 16ng (CH3S-Na), va dang metyl mercaptan (CH3SH)
dang khi hogc hda léng, ciing nhu metyl mercaptan bao gdm dimetylsulfua (DMS)
dugce bde 10 trong cong b sang ché s6 W02010/098629, v.v..

Phuong phép san xuét L-methionin c¢6 thé duoc x4c dinh dé dang bdi ngudi ¢6
hidu biét trung binh v& linh vuc k¥ thuét lién quan trong cac didu kién nudi ciy duogc
tdi wu hoa va cac diéu kién hoat héa enzym da dugc biét trong linh vuc ky thuét nay.
Phuong phéap va moi trudng nudi ciy dic hidu la gidng v6i phuong phap va moi
truong nudi chy duge mo ta & trén.

Hon nita, phuong phap san xut L-methionin con ¢6 thé bao gdm buéc phan 1ap
hodc thu O-suxinyl homoserin tir vi sinh vét dugc nudi cdy trong budc nudi ciy hoic
moi trudng.

RO rang ddi v6i nguoi co hidu biét trung binh vé linh vyc k¥ thudt lién quan
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rang “O-suxinyl homoserin” theo sang ché c6 thé gdbm tit ca ban than O-suxinyl
homoserin va cic mudi ctia né.

Trong phuong phap trén, budc nudi cdy vi sinh vt c6 thé duoc tién hanh bang
phuong phép nuoi ciy theo mé da biét, phuong phép nudi ciy lién tuc, hoic phuong
phap nudi cdy duge cAp theo mé, nhung khong gidi han cu thé & d6. Lién quan dén
didu kién nudi cy, do pH thich hop (tirc 13, 6 pH ndm trong khoang tir 5 dén 9, cu thé
d6 pH nidm trong khoang tir 6 dén 8, va cu thé nhit 13 d6 pH=6,8) c6 thé duoc didu
chinh bang cach st dung hop chit bazo (vi du, natri hydroxit, kali hydroxit, hodc
amoniac) hodc hop chét axit (vi du, axit phosphoric hodc axit sulfuric), va diéu kién ua
khi ¢6 thé duge duy tri bing cach bd sung oxy hogc hdn hop khi chira oxy vao hon hop,
nhung khong gidi han cu thé & d6. Nhiét do moi trudng nudi cdy cé thé duogc duy tri &
nhiét do ndm trong khoang tir 20°C dén 45°C, va cu thé 1a & nhiét do ndm trong
khoang tir 25°C dén 40°C, va vi sinh vét ¢ thé dugc nuéi cdy trong khoang thoi gian
tr khoang 10 gid dén khoang 160 gid, nhung khong giéi han & do. O-suxinyl
homoserin dugc san xudt bang cach nudi cdy nhu trén c6 thé dugc bai tiét vao moi
trrong hodc giit lai trong cac té bao.

Ngoai ra, trong mdi truong nudi cdy duogc st dung, cac ngudn cacbon, nhu
dudng va hydrat cacbon (vi du, glucoza, sucroza, lactoza, fructoza, maltoza, mat
dudng, tinh bot, va xenluloza), dAu va chét béo (vi duy, dau diu nanh, dau hat huéng
duong, dau lac, va dau dira), axit béo (vi du, axit palmitic, axit stearic, va axit linoleic),
cac rugu (vi du, glyxerol va ethanol), va cac axit hitu co (vi du, axit axetic), c6 thé
dugc st dung riéng 1é hodc trong hdn hop cua ching, nhung khong bi gidi han & do.
Nguén nito, nhu cac hop chét hitu co chtta nito (vi du, pepton, dich ndm men, nuéc
thit, dich chiét mach nha, dich chiét ngd co dic, bot dau tuwong, va ure) hodc cac hop
chit vo co (vi du, amoni sulfat, amoni clorua, amoni phosphat, amoni cacbonat, va
amoni nitrat), c6 thé dugc st dung riéng 1¢ hodc trong hdn hop cta chung, nhung
khong bi gidi han ¢ d6. Cac ngudn kali, nhu kali dihydro phosphat, dikali hydro

phosphat, hodc cac muoi chira natri trong tmg véi nd, c6 thé duge su dung riéng 1é
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hozc trong hdn hgp cua chung, nhung khong bi gii han & d6. Ngoai ra, cac chét kich
thich sinh trudng thiét yéu khac gbm cac mudi kim loai (vi du, magie sulfat hodc sat
sulfat), axit amin, va vitamin c6 thé dugc bao gdm trong moi trudng.

Phuong phdp thu O-suxinyl homoserin hodc L-methiontrong d6 dugc san Xudt
trong budc nudi cdy theo sang ché c6 thé thu axit amin mong mudn tir nuéc thit nudi
ciy bang cach st dung phuong phap thich hop da dugc biét trong linh vuc k¥ thuét
theo phuong phép nubi céy. Vi du, ly tam, loc, sic ky trao dbi anion, két tinh, HPLC,
V.V., ¢0 thé duogc st dung, va O-suxinyl homoserin hodc L-methionin mong mubn co
thé duoc thu tir moi trudng hodc vi sinh vat bing cach sir dung phuong phép thich hop
da dugc biét trong linh vuc k¥ thuat nay.

Phuong thitc mo ta

Duéi day, sang ché s& duoc md ta chi tiét hon bang tham khao cac vi du. Tuy

nhién, cac vi du nay chi nhdm muc dich minh hoa, va pham vi cta sang ché khong bi

giGi han & cac vi du nay.

Vi du thyc hién sang ché
Vi du 1: Chu triic cta plasmit metX c6 hoat tinh O-axetyl homoserin transferaza

Pé khuéch dai gen ma hoa O-axetyl homoserin transferaza (MetX), céc vi tri
gi6i han BamHI duoc cai xen vao ca hai dau cia mdi (SEQ ID NO: 5 va 6) dé khuéch
dai tr viing trinh ty khéi du (khoang 300 bp tinh tlr phia trén cta codon khéi dau) dén
ving két thic (khoang 100 bp tir phia dudi ciia codon két thuc), dua trén trinh ty c6

ngudn gde tir WT (kiéu dai) dugc bao cdo.

Béang 1
SEQ ID NO: Moi Trinh tu (5°-3°)
5 Mbi 1 GGATCCCCTCGTTGTTCACCCAGCAACC
6 Mbi 2 GGATCCCAAAGTCACAACTACTTATGTTAG

Sau khi bién tinh & nhiét d6 95°C trong thdi gian 5 phut, PCR dugc thuc hién
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trong tong s6 30 chu ky trong céac didu kién dud6i day: bién tinh & 95°C trong thoi gian
30 gidy; gén & 55°C trong thoi gian 30 gidy; va polyme hoa ¢ 72°C trong 90 gidy. Sau
do, phan tng polyme hoa duogc tién hanh & 72°C trong 7 phit. Két qua 13, thu duge
manh ADN c¢6 kich thuéc 1546 bp ving ma héa cia gen metX. Vecto pECCG117
(Patent Han Quéc sé 10-0057684) va manh ADN metX dugc xir Iy bang enzym gioi
han BamHI, va dugc nbi v6i nhau bang cach sir dung ADN ligaza, va dugc tach dong,
nho d6 thu duge plasmit, duge chi dinh 18 pECCG117-metX WT.

Vi du 2: Chu triic cua plasmit metX bién thé c6 hoat tinh O-suxinyl homoserin
transferaza

Cac vi tri bién ddi metX méi duge luya chon, va axit amin & vi tri 313 trong
trinh tu axit amin néu trong SEQ ID NO: 1 dugc thay thé bang axit amin khac voi
leuxin.

Cu thé hon, dé tao ra vecto bién thé, trong d6 axit amin ¢ vi tri 313 cta O-
axetyl homoserin transferaza dugc thay thé bang mdt axit amin khéc, bang cach sir
dung plasmit pECCG117-metX WT dugc tao cAu trac trong vi du 1 dudi dang mau,
cip mdi (SEQ ID NO: 7 va 8) dugc thiét ké.

Bang 2
SEQIDNO:  |Moi Trinh tu (5°-3°)
7 Mdi 3 GTAGATACCGATATTCGGTACCCCTACCACCAG
8 Mobi 4 CTGGTGGTAGGGGTACCGAATATCGGTATCTAC

Cac mdi va kit gy dot bién dinh huéng diém (stratagene, USA) duoc st dung
dé tao ra gen bién thé metX. Plasmit bién thé L313R, dua trén plasmit WT kiéu dai,
dugc chi dinh 1a WT_L313R.

Vi du 3: Thit nghiém so sénh tinh dic hiéu clia co cht va hoat tinh cia metX bién thé
¢6 hoat tinh O-suxinyl homoserin transferaza

Pé so sanh hoat tinh cia metX bién thé san xuit mot lugng 16n O-suxinyl

homoserin, mot chung trong d6 homoserin dugc tich liy va lugng O-suxinyl
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homoserin dugc tao ra san c6 da bi loai bo. Mot ching, trong d6 gen metB ma hoa
xystathionin gama synthaza c6 li€n quan dén con duodng thoai bién O-suxinyl
homoserin va gen metY ma héa O-axetyl homoserin (thiol)-lyaza ¢ lién quan dén con
duong thoéi bién O-suxinyl homoserin da bi loai bo, dugc chudn bi. Pau tién, dé xo6a
gen metB, cédp mdi (SEQ ID NO: 9 va 10) dé khuéch dai ving nguoc chiéu 5° clia gen
metB va cip mdi (SEQ ID NO: 11 va 12) dé khuéch dai ving xudi chiéu 3’ cua gen
metB da duoc thiét ké, dua trén trinh tu nucleotit cua gen metB c6 nguén géc tr WT.

Céc vi tri gi¢i han Xbal (dugc gach duéi) dugc cai vao mdi dau cua cidc mdi c6 SEQ

ID NO: 9 va 12.

Béang 3
SEQIDNO: |Mbi  |Trinh (5°-3°)
9 Mbi5 |TCTAGATGCGCTGATTATCTCACC
10 Mbdi6 |ACTGGTGGGTCATGGTTGCATATGAGATCAACTCCTGTAA
11 Mbdi7 |TTACAGGAGTTGATCTCATATGCAACCATGACCCACCAGT
12 Mbi 8 |TCTAGACCTTGAAGTTCTTGACTG

PCR duoc thuc hién bing cach st dung nhiém sic thé cua WT lam mau va cac
mdi ¢6 SEQ ID NO: 9 va SEQ ID NO: 10, SEQ ID NO: 11 va SEQ ID NO: 12. Sau
khi bin tinh & nhiét do 95°C trong thdi gian 5 phut, PCR dugc thuce hién trong tong s
30 chu kY trong cac diéu kién dudi dy: bién tinh & 95°C trong thoi gian 30 gidy; gin
& 55°C trong thoi gian 30 gidy; va polyme héa & 72°C trong thoi gian 90 gidy. Sau do,
phan (ng polyme hoa dugc tién hanh & 72°C trong 7 phit. Két qua 13, thu dugc manh
ADN c6 kich thude 450 bp vung ngugc chiéu 5’ ctia gen metB va manh ADN c6 kich
thudc 467 bp vung phia dudi 3’ clia gen metB.

PCR dugc thuc hién bing cach sir dung hai loai da dwgc khuéch dai ctia manh
ADN 1am miu va cic mdi ¢6 SEQ ID NO: 9 va SEQ ID NO: 12. Sau khi bién tinh &
nhiét do 95°C trong thoi gian 5 phut, PCR dugc thyuc hién trong tdng s6 30 chu ky

trong cc didu kién du6i day: bién tinh & 95°C trong thoi gian 30 gidy; gin ¢ 55°C
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trong thoi gian 30 gidy; va polyme hoa & 72°C trong 3 phut. Sau d6, phan ting polyme
héa dugc tién hanh & 72°C trong 7 phut. Két qua 13, manh ADN co kich thude 917 bp
chi bao gdm c4c manh nguoc chiéu va xudi chiéu bing su x6a bd phan giita clia gen
metB duge khuéch dai.

Vecto pDZ va manh ADN bang 917 bp duge xu ly bang enzym gi¢i han Xbal,
va sau d6 duoc ndi véi nhau bang céach sit dung ADN ligaza, va dugc tach dong, nho
d6 thu duoc plasmit, dugc chi dinh 1a pDZ-AmetB.

Vecto pDZ-AmetB duge dua vao ching WT bang phuong phap xung dién, va
sau d6 ching bién nap dugc lua chon trén méi truong chon loc chira 25 mg/L
kanamyxin. Chiing WTAmetB, trong d6 gen metB dugc x6a bo bang manh ADN duoc
cai vao nhidm séc thé bing quy trinh téi to hop thit cAp (lai chéo) dugc thu.

DPé x6a bd gen metY ma 1a mt con dudng thoai bién O-suxinyl homoserin khac,
cip mdi (SEQ ID NO: 13 va 14) dé khuéch dai ving nguoc chidu 5° cua gen metY va
cip mdi (SEQ ID NO: 15 va 16) d& khuéch dai ving xudi chiéu 3’ ciia gen metY dugc
thiét ké, dua trén trinh tu nucleotit cua gen metY co6 ngudn goc tit WT.  Céc vi tri gidi
han Xbal (dugc gach dudi) dugce cai vao mdi diu cua cac mdi ¢6 SEQ ID NO: 13 va

16.

Bang 4

SEQID .

Moi Trinh tu (5°-3%)
NO:
13 Mdi9 |TCTAGAAGTAGCGTTGCTGTACAC
14 Mbdi10 |ATCAATGGTCTCGATGCCCATATGGCATTTGGAGGTCCTTAAG
15 Mbdi1l |CTTAAGGACCTCCAAATGCCATATGGGCATCGAGACCATTGAT
16 Mbdi 12 |[TCTAGATGGAACCGTTGCAACCAC

PCR duoc thuc hién bang cach sir dung nhiém sic thé cia WT lam mau va cac
mdi ¢ SEQ ID NO: 13 va SEQ ID NO: 14, SEQ ID NO: 15 va SEQ ID NO: 16. Sau

khi bién tinh & nhidt d6 95°C trong thdi gian 5 phit, PCR duge thuc hién trong tong s6
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30 chu ky trong cac didu kién dudi day: bién tinh & 95°C trong thoi gian 30 gidy; gan
& 55°C trong thoi gian 30 gidy; va polyme hoa ¢ 72°C trong 90 gidy. Sau do, phan ung
polyme héa dugc tién hanh & 72°C trong 7 phit. Két qua 13, thu manh ADN ¢6 kich
thudce 512 bp cia vung nguoc chiéu 5’ ctia gen metY va manh ADN c6 kich thuge 520
bp cua vung xudi chiéu 3’ ciia gen metY.

PCR dugc thuc hién bﬁng cach st dung hai loai da duoc khuéch dai cia manh
ADN lam mau va cac mdi c¢6 SEQ ID NO: 13 va SEQ ID NO: 16. Sau khi bién tinh &
nhiét d6 95°C trong thoi gian 5 phat, PCR dugc thyc hién trong tdng sb 30 chu ky
trong cac didu kién dudi day: bién tinh & 95°C trong thoi gian 30 gidy; gan ¢ 55°C
trong thoi gian 30 gidy; va polyme héa & 72°C trong 3 phut. Sau d6, phan mg polyme
héa dugc tién hanh & 72°C trong 7 phit. Két qua 1a, manh ADN ¢ kich thuée 1032 bp
chi gdbm cdc manh nguoc chidu va xudi chiu bing cach x6a bd phan gitra cia gen
metY dugc khuéch dai.

Vecto pDZ va manh ADN c¢6 kich thuée 1032 bp duoc xir Iy bang enzym gidi
han Xbal, va sau do dugc ndi voi nhau béng cach st dung ADN ligaza, va duoc tach
dong, nho d6 thu duge plasmit, duge chi dinh 1a pDZ-AmetY.

Vecto pDZ-AmetY dugc dua vao chung WTAmetB duge tao ra bang phuong
phéap xung dién, va sau d6 chung bién nap dugc chon trén mdi truong chon loc chira
25 mg/L kanamyxin. Ching WTAmetBAmetY trong d6 gen metY dugc x6a bod bang
manh ADN dugc cii vao nhiém sic thé bang quy trinh tai t6 hop thu cap (lai chéo)
duoc thu.

Dé tbi da su san xuit O-suxinyl homoserin, cdp mdi (SEQ ID NO: 19 va 20) dé
khuéch dai ving nguoc chidu 5° va cdp mdi (SEQ ID NO: 21 va 22) dé khuéch dai
vung xudi chiéu 3’ quanh vj tri bién d6i duogc thiét ké dé tao chu trac vecto dua vao
bién thé dbi voi gen lysC (SEQ ID NO: 18) ma hoa aspartokinaza cé ngudn goc tt WT
(SEQ ID NO: 17). Cac mdi ¢6 SEQ ID NO: 19 va 22 dugc cai vao vi tri gidi han Xbal
(duoc gach dudi) 6 mdi ddu, va cac mdi c6 SEQ ID NO: 20 va 21 dugc cho phép dat

bién thé thay thé nucleotit (dugc gach dudi) & ving ma dugc thiét ké dé lai chéo véi

-27-



38333

nhau.
Bang 5
SEQ ID NO: | Mai Trinh tu (5°-3°)
19 Mbi 13 TCCTCTAGAGCTGCGCAGTGTTGAATACG
20 Mbi 14 CACCGACATCATCTTCACCTGCC
21 Moi 15 GGCAGGTGAAGATGATGTCGGTG
22 Mdi 16 GACTCTAGAGTTCACCTCAGAGACGATTA

PCR duogc thuc hién béng cach str dung nhiém sic thé cia WT lam mau va cac
mdi ¢6 SEQ ID NO: 19 va SEQ ID NO: 20, SEQ ID NO: 21 va SEQ ID NO: 22. Sau
khi bién tinh & nhiét d6 95°C trong thoi gian 5 phit, PCR dugc thyc hién trong tong sb
30 chu ky trong cac didu kién dudi day: bién tinh & 95°C trong thoi gian 30 gidy; gin
& 55°C trong thoi gian 30 gidy; va polyme hoa & 72°C trong thoi gian 30 gidy. Sau do,
phan Gng polyme héa dugc tién hanh & 72°C trong 7 phut. Két qua 13, thu dugc manh
ADN c6 kich thudc 509 bp cia vung ngugc chiéu 5° va manh ADN c6 kich thude 520
bp cua vung xudi chidu 3’ quanh bién thé gen lysC.

PCR dugc thuc hi¢n béng cach str dung hai loai da dugc khuéch dai cia manh
ADN lam miu va cdc mdi c6 SEQ ID NO: 19 va SEQ ID NO: 22. Sau khi bién tinh &
nhiét 46 95°C trong thoi gian 5 phut, PCR dugc thyc hién trong tdng s6 30 chu ky
trong cac diéu kién dudi day: bién tinh & 95°C trong thdi gian 30 gidy; gin & 55°C
trong thoi gian 30 gidy; va polyme hoa ¢ 72°C trong 60 gidy. Sau d6, phan Ung
polyme héa duoc tién hanh & 72°C trong 7 phut. Két qua Ia, manh ADN ¢ kich thude
1011 bp gdm bién thé gen lysC (SEQ ID NO: 24) mi hoa bién thé aspartokinaza (SEQ
ID NO: 23) trong d6 threonin & vi tri 311 dugc thay thé bang isoleuxin dugc khuéch
dai.

Vecto pDZ (Patent Han Qudc sb 0924065) khong thé sao chép trong
Corynebacterium glutamicum va manh ADN bang 1011 bp duge xu ly bang enzym

gigi han Xbal, va dugc ndi v6i nhau bing cach st dung ADN ligaza, va dugc tach
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dong, nhd d6 thu duoc plasmit, duge chi dinh 1a pDZ-lysC(T311I).

Vecto pDZ-lysC(T3111) dugc dua vaio WTAmetBAmetY bang phuong phap
xung dién (Appl. Microbiol. Biothcenol.(1999) 52:541-545), va sau d6 ching bién nap
dugc chon trén mdi truong chon loc chia 25 mg/L kanamyxin. Chung
WTAmetBAmetY, lysC(T3111) trong d6 bién thé nucleotit dugc dwa vao gen lysC
bang manh ADN dugc cai xen vao nhi®m sic thé bang quy trinh tai td hop thir cap (lai
chéo) duoc thu, va ching ndy dugc chi dinh la Corynebacterium glutamicum
WTAmetBAmetY, lysC(T311I).

Céac vecto pECCG117-metX WT va pECCG117-metX WT_L313R duogc tao ra
trong vi du 1 va 2 dugc dua vao WTAmetBAmetY dugc tao ra nhu trén bang phuong
phéap xung dién, va sau do mdi ching bién nap duge chon trén méi trudng chon loc
chtra 25 mg/L kanamyxin.

Pé so sanh kha ning san xudt O-axetyl homoserin (O-AH) va O-suxinyl
homoserin (O-SH) ctia cac chung dugce tao ra, ching duge nubi cdy bang phuwong phép
sau day, va cac ndng d6 O-axetyl homoserin va O-suxinyl homoserin trong moéi truong
nudi cdy duge phan tich.

MQdi vong platin cua cac chung dugc ciy vao binh vach ngan géc 250 ml chira
25 ml mdi trudong sau ddy, va sau do dugc nudi ciy & 37°C va lic 200 vong/phut trong
20 gio. Nong do O-axetyl homoserin va O-suxinyl homoserin dugc phén tich bang
HPLC, va c4c ndng dd duge phan tich dugc thé hién trong bang 6.

Thanh phan cta moi trudng (46 pH=7,0)

100 g glucoza, 40 g (NH4)2804, 2,5 g potein ddu twong, 5 g bot ngd ngam, 3 g
ure, 1 g KH,POq4, 0,5 g MgSO4-7H,0, 100 pg biotin, 1000 pg thiamin HCI, 2000 pg
canxi pantothenat, 3000 pg nicotinamit, 30 g CaCOs, 0,3 g L-methionin (trén 1 lit

nudc cét).
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Bang 6
Ching O-axetyl homoserin O-suxinyl homoserin
(g/L) (g/L)

Mél |Mé2 |Mé3 |Mél | Mé2 |Me3

WTAmetBAmetY, lysC(T3111)/
pECCG117-metX WT

2,0 2,2 2,1 0,01 0,03 |0,01

WTAmetBAmetY, lysC(T3111)/
pECCG117-metX WT_L313R

0,05 |[0,06 [0,04 |12 1,1 1,0

Nhu dugce thé hién trong bang 6, xac nhan duge rang ching dugc dua vao véi
plasmit metX WT dbi chung san xuit O-axetyl homoserin, trong khi chung nay duoc
dua vao v6i plasmit bién thé metX san xuit O-suxinyl homoserin. Néi cach khac, tinh
d3c hiéu co chat cla transferaza dugc thay dbi trong chung dugc dua vao véi bién thé,
va két qua 13, O-suxinyl homoserin dugc san Xuét.

Hon nita, ching WTAmetBAmetY, lysC(T31 11)/pECCG117-metX WT_L313R
d3 dugc tao ra dugc chi dinh 1a CA05-5132, va sau d6 dugc ndp luu ¢ Trung tam
gidng vi sinh vat Han Qudc (Korean Culture Center of Microorganisms) la co quan luu
gitlt qubc té theo Hiép udc Budapest vao 11 thang 5 nam 2017 v6i s& gia nhép
KCCM12023P.

Vi du 4: Tao ra bién thé MetX thong qua sy gy dot bién bdo hoa va danh gia kha nang
san xuit O-axetyl homoserin

Dé tao ra céc bién thé trong d6 mot axit amin khic dugc thay thé & vi tri bién
d6i metX thé hién kha ning san xuét O-suxinyl homoserin cao, k¥ thuat gdy dot bién
bo hoa dugc su dung. 18 loai bién thé trong d6 axit amin ¢ vi tri 313 cia metX duoc
thay thé béng mdt axit amin khac dugc tao ra, va plasmit dugc tao ra trong vi dul
dugc sir dung lam mau. Mai bién thé, axit amin dugc thay thé, va SEQ ID NO. cua cac

mdi duoc st dung trong mdi bién thé duoc thé hién trong bang 7 dudi day.
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Bang 7
o Thay thé axit ‘
Bién thé plasmit _ SEQ ID NO: cua mdi

amin
L313R SEQ ID NO: 7,8
L313F SEQ ID NO: 25,26
L3138 SEQ ID NO: 27,28
L313Y SEQ ID NO: 29,30
L313C SEQ ID NO: 31,32
L313P SEQ ID NO: 33,34
L313H SEQ ID NO: 35,36
L313Q SEQ ID NO: 37,38

o L3131 SEQ ID NO: 39,40

Bién thé ¢ 313

L313T SEQ ID NO: 41,42
L313N SEQ ID NO: 43,44
L313K SEQ ID NO: 45,46
L313V SEQ ID NO: 47,48
L313A SEQ ID NO: 49,50
L313D SEQ ID NO: 51,52
L313E SEQ ID NO: 53,54
L313G SEQ ID NO: 55,56
L313W SEQ ID NO: 57,58

Cu thé, cac mdi duge d& xuét trong bang 2 va kit gy dot bién dinh huéng vi tri
(Stratagene, USA) dugc st dung dé tao ra cac gen metX bién thé. Mbi trong s6 cac
plasmit bién thé d3 duoc tao ra duoc dua vao WTAmetBAmetY, chung lysC(T3111),
va thtt nghiém khung duoc tién hanh theo céach thtc twong ty nhu trong vi du 4. Cac

két qua dugc thé hién trong bang 8 dudi day.
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Béang 8

O-axetyl O-suxinyl

Vi tri @t | homoserin (g/L) | homoserin (g/L)
Chung

bién Mé |Mé |Mé |Mé |[Mé | Mé
1 |2 3 1 2 3

WTAmetBAmetY, lysC(T3111)/
pECCG117-metX WT

20 |22 |21 |0,01 0,03 0,01

WTAmetBAmetY, lysC(T3111)/
pECCG117-metX WT_L313R L313R 0,05 10,06 {0,04 | 1,2 |1,1 |10
SEQ ID NO: 59

WTAmetBAmetY, lysC(T3111)/
pECCG117-metX L313F 20 (23 |20 ]0,02 0,01 [0,02
WT _L313FSEQ ID NO: 61

WTAmetBAmetY, lysC(T3111)/
pECCG117-metX WT_L313S L3138 20 (1,9 {24 |0,00 (0,01 |0,01
SEQ ID NO: 63

WTAmetBAmetY, lysC(T3111)/
pECCG117-metX WT_L313Y | L313Y 22 123 |1,8 [0,03]0,01 [0,03
SEQ ID NO: 65

WTAmetBAmetY, lysC(T3111)/
pECCG117-metX WT_L313C L313C 13 |1,2 (1,0 [0,7 |05 |04
SEQ ID NO: 67

WTAmetBAmetY, lysC(T3111)/
pECCG117-metX WT_L313P L313P 1,6 1,5 1,8 |0,02 0,02 0,01
SEQ ID NO: 69

WTAmetBAmetY, lysC(T3111)/
pECCG117-metX WT_L313H L313H 13 | 1,5 |1,6 (0,03 (0,01 |0,01

SEQ ID NO: 71
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WTAmetBAmetY, lysC(T3111)/
pECCG117-metX WT_L313Q
SEQ ID NO: 73

1313Q

1,5

1,9

2,0

0,01

0,02

0,01

“WTAmetBAmetY, lysC(T3111)/
pECCG117-metX WT_L313I
SEQ ID NO: 75

L3131

2,0

2,1

2,2

0,6

0,5

0,5

WTAmetBAmetY, lysC(T3111)/
pECCG117-metX WT_L313T
SEQ ID NO: 77

L313T

1,7

2,0

1,8

0,02

0,02

0,01

WTAmetBAmetY, lysC(T3111)/
pECCG117-metX WT_L313N
SEQ ID NO: 79

L313N

1,9

2,2

2,1

0,01

0,00

0,01

WT AmetBAmetY, lysC(T3111)/
pECCG117-metX WT_L313K
SEQ ID NO: 81

L313K

1,2

1,4

1,0

0,9

0,7

0,8

WT AmetBAmetY, lysC(T3111)/
pECCG117-metX WT_L313V
SEQ ID NO: 83

L313V

1,9

1,5

1,8

0,02

0,03

0,01

WTAmetBAmetY, lysC(T3111)/
pECCG117-metX WT_L313A
SEQ ID NO: 85

L313A

2,1

1,8

2,0

0,01

0,01

0,04

WT AmetBAmetY, lysC(T3111)/
pECCG117-metX WT_L313D
SEQ ID NO: 87

L313D

2,0

2,2

1,8

0,02

0,02

0,03

WTAmetBAmetY, lysC(T3111)/
pECCG117-metX WT_L313E
SEQ ID NO: 89

L313E

2,1

2,2

1,9

0,03

0,01

0,01

WTAmetBAmetY, lysC(T3111)/

L313G

2,3

2,1

2,1

0,04

0,02

0,01
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pECCG117-metX WT_L313G
SEQ ID NO: 91

WTAmetBAmetY, lysC(T3111)/
pECCG117-metX WT_L313W | L313W 20 |1,6 |19 (0,02 (0,03 (0,04
SEQ ID NO: 93

Nhu dugc thé hién trong bang 3, xac nhan duoc rang hau hét cac bién thé khong
san xuét O-suxinyl homoserin, trong khi bién thé (L313R), (L313C), (L313I), hodc
(L313K) ¢6 bién thé axit amin & vi tri 313 clia metX san xuét O-suxinyl homoserin &
cac muc cao hon so véi kiéu dai, mot cach twong tmg. N6i cach khac, khi axit amin &
vi trf 313 cua trinh tu axit amin néu trong SEQ ID NO: 1 duoc thay thé bang arginin,
xystein, isoleuxin, hogc lysin, tinh ddc hi¢u co chit d6i voi suxinyl CoA ¢6 thé dugc
tao ra, va két qua 13, O-suxinyl homoserin c6 thé dugc san xuat.

Két hop lai v6i nhau, cac két qua nay goi y rdng cac bién thé theo sang ché ¢c6
thé 1am tang su san xuét O-suxinyl homoserin.

Dua trén phﬁn mo ta ¢ trén, ngudi cod hiéu biét trung binh vé linh vuc k¥ thuat
lién quan s& hiéu ring séng ché ¢6 thé duge thuc hién & dang cu thé khac ma khong
lam thay déi ban chét ky thuat hogc cac ddu hiéu co ban ciia né. Do d6, nén hiéu rang
phwong 4n néu trén khong phai giéi han, ma la minh hoa & tAt ca cac khia canh. Pham
vi ctia sang ché dugc x4c dinh boi cac diém yéu cau bao ho kém theo chir khdng phai
12 phan mé ta trude do, va do do tAt ca cac thay ddi va cai bién déu nam trong pham vi
va gidi han cua cac diém yéu cau bao ho, hodc cac phuong an twong dwong cua cac
pham vi va giéi han nhu vay do d6 dugc bao gbm bdi cac diém yéu cau bao ho.

S6 nop luu

Co quan luu gir: Trung tam gidng vi sinh vat Han Quéc (Korean Culture
Center of Microorganisms)

Sé gia nhap: KCCM12023P

Ngay ndp Iuu: 11 thang 5 ndm 2017
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BUDAPEST TREATY ON THE INTERNATIONAL
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS
FOR THE PURPOSES OF PATENT PROCEDURE

INTERNATIONAL FORM

";‘o. CJ CheilJedang Corporation )
C] CHEILJEDANG CENTER,
330, DONGHO-RO,
JUNG-GU, SEQUL 100-400,
REPUBLIC OF KOREA
L J

RECEIPT IN THE CASE OF AN ORIGINAL
issued pursuant to Rule 7.1 by the
INTERNATIONAL DEPOSITARY AUTHORITY
identified at the bottom of this page

I. IDENTIFICATION OF THE MICROORGANISM

Identification reference given by the
DEPOSITOR
Corynebacterium glutamicum CA05-5132

Accession number given by the
INTERNATIONAL DEPOSITARY AUTHORITY:

KCCM12023P

I. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

[ a scientific description
[ a proposed taxonomic designation

(Mark with a cross where applicable)

The ‘microorganism identified under I above was accompanied by:

. RECEIPT AND ACCEPTANCE

This International Depositary Authority accepts the microorganism identified under I above,
whi¢h was received by it on May. 11. 2017. (date of the original deposit) '

IV. INTERNATIONAL DEPOSITARY AUTHORITY

Name : Korean Culture Center of Microorganisms

Address ¢ Yurim B/D
45, Hongjenae-2ga-gil
Seodaemun-gu
SEOUL 120-861
Republic of Korea

Signature(s) of person(s) having the power
to represent the International Depositary

Authority or of authorized official (s

fﬂf%
ﬁé.

RCJJ&W

Date: May. 11. 2017,

T Where Rule 6.4(d) applies, such date is the date on which the status of ink Eﬁﬁiﬁlﬁﬁ%& sitary authority

was acquired; where a deposit made outside the Budapest Treaty after the acquisition of the status of
international depositary authority is converted into a deposit under the Budapest Treaty, such date is the
date on which the microorganism was received by the intérnational depositary authority.

Form BP/4

Sole page
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YEU CAU BAO HO

1. Polypeptit c6 hoat tinh O-suxinyl homoserin transferaza, polypeptit bao gdm thay
thé ciia leuxin & vi tri twong ng véi axit amin 313 néu trong SEQ ID NO: 1 voi
arginin, xystein, isoleuxin, hodc lysin, trong d6 trinh ty axit amin cua polypeptit c6 do
ddng nhét trinh ty it nhét 12 80% so véi trinh ty axit amin néu trong SEQ ID NO: 1.
2. Polypeptit c6 hoat tinh O-suxinyl homoserin transferaza theo diém 1, trong d6
polypeptit ndy chira trinh tur axit amin dwgc chon tir nhoém bao gdm SEQ ID NO: 59,
SEQ ID NO: 67, SEQ ID NO: 75 va SEQ ID NO: 81.
3. Polynucleotit bao gbm trinh tu nucleotit ma hoéa polypeptit c6 hoat tinh O-suxinyl
homoserin transferaza theo diém 1.
4. Polynucleotit theo diém 3, trong d6 trinh ty nucleotit dugc chon tr nhém bao gdm
SEQ ID NO: 60, SEQ ID NO: 68, SEQ ID NO: 76 va SEQ ID NO: 82.
5. Vi sinh vat san xuét O-suxinyl homoserin thudc chi Corynebacterium, trong doé vi
sinh vat nay chira polypeptit c6 hoat tinh O-suxinyl homoserin transferaza theo diém 1.
6. Vi sinh vat san xuét O-suxinyl homoserin theo diém 3, trong d6 vi sinh vat nay biéu
hién qua muc aspartokinaza.
7. Vi sinh vat san xuét O-suxinyl homoserin theo diém 5, trong d6 vi sinh vét nay la
Corynebacterium glutamicum.
8. Vi sinh vat san xuit O-suxinyl homoserin theo diém 5, trong @6 mot hodc nhiéu gen
ma hoa xystathionin synthaza, O-axetyl homoserin (thiol)-lyaza, va homoserin kinaza
duoc lam bét hoat.
9. Vi sinh vAt san xuét O-suxinyl homoserin theo diém 5, trong d6 vi sinh vét nay biéu
hién qua muc aspartokinaza va mot hodc nhiéu gen mi héa xystathionin synthaza, O-
axetyl homoserin (thiol)-lyaza, va homoserin kinaza duoc 1am bt hoat.
10. Phuong phép san xuit O-suxinyl homoserin, phwong phéap nay bao gdm céc bude:

nudi cdy vi sinh vat san xuit O-suxinyl homoserin theo diém 5 trong moi
truomg dé tao ra O-suxinyl homoserin; va

phan 13p hogc thu O-suxinyl homoserin tir vi sinh vat hodc moi truong.
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11. Phuong phép san xuét L-methionin, phuong phép nay bao gdm céc budc:

(a) nudi cdy vi sinh vit san xuét O-suxinyl homoserin theo diém 5 trong moi
trudong dé tao ra O-suxinyl homoserin; va

(b) cho O-suxinyl homoserin phan trng v6i sulfua dé tao ra L-methionin.
12. Phuong phép san xuét L-methionin theo diém 11, trong d6 phwong phap nay con
bao gdm buéde phan lap hodc thu O-suxinyl homoserin tir vi sinh vat hodc moi truong.
13. Phuong phép san xuét L-methionin theo diém 11, trong d6 phuong phap nay con

bao gdm budc phan 18p hodc thu L-methionin.
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DANH MUC TRINH TY

6413143_1
<110> CJ cheilJedang Corporation
<120> Polypeptit c6 hoat tinh O-suxinyl homoserin transferaza, vi sinh vat san xudt O-suxinyl homoserin va
‘phuong phép san xuét O-suxinyl homoserin nay
<130> OPA18185
<150> KR 10-2017-0083438
<151> 2017-06-30
<160> 94
<170> KoPatentIn 3.0
<210> 1
. <211> 377
<212> PRT
<213> corynebacterium glutamicum
2 e
<222> (1..377)
<223> metX
<400> 1
Met Pro Thr Leu Ala Pro Ser Gly GIn Leu Glu Ile GIn Ala Ile Gly
1 5 10 15

Asp val ser Thr Glu Ala Gly Ala Ile Ile Thr Asn Ala Glu Ile Ala
20 25 30

Tyr His Agg Trp Gly Glu Tyr Arg val Asp Lys Glu Gly Arg Ser Asn
40 45

val val Leu Ile Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp
50 55 60

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala I1e Asn Thr Asp Ile
65 70 75 80

Tyr Cys val Ile Cys Thr Asn val Ile Gly Gly Cys Asn Gly ser Thr
85 90 95

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
100 105 110

Pro Ala Thr Ser Ile Arg Asp Gln val Asn Ala Glu Lys Gln Phe Leu
115 120 125

Asp Ala Leu Gly Ile Thr Thr val Ala Ala val Leu Gly Gly Ser Met
130 135 140

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr val
145 150 155 160

Gly Ala Ala Ala val Leu Ala val Ser Ala Arg Ala Ser Ala Trp GIn
165 170 175

Ile Gly Ile Gln Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
180 185 190

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
195 200 205

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
210 215 220
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6413143_1
Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu
225. 230 235
Leu Gly Pro Tyr Arg Lys Pro Asp GIn Arg Phe Ala val Glu
245 250
Leu Asp Tyr Gln Ala Asp Lys Leu Val GIn Arg Phe Asp Ala
260 265 270
Tyr val Leu Leu Thr Asp Ala Leu Asn Arg His Asp Ile Gly
275 280 285
Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser Ile Lys val Pro
290 295 300
val Ala Gly val Asp Thr Asp Ile Leu Tyr Pro Tyr His Gln
305 310 315
His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys
325 330
ser Pro val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln
340 345 350
Arg Ile val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu
355 360 365
Pro Ser Thr Tyr Ile Glu Phe Tyr Ile
370 375
<210> 2
<211> 1134
<212> ADN
<213> Corynebacterium glutamicum
<220>
<221> gen
<222> (D..(1134)
<223> metX
<400> 2
atgcccaccc tcgcgccttc aggtcaactt gaaatccaag cgatcggtga
gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg
gtagataaag aaggacgcag caatgtcgtt ctcatcgaac acgccctcac
aacgcagccg attggtgggc tgacttgctc ggtcccggca aagccatcaa
tactgcgtga tctgtaccaa cgtcatcggt ggttgcaacg gttccaccgg
atgcatccag atggaaattt ctggggtaat cgcttccccg ccacgtecat
gtaaacgccg aaaaacaatt cctcgacgca ctcggcatca ccacggtegce
ggtggttcca tgggtggtgc ccgcacccta gagtgggccg caatgtaccc
ggcgcagctg ctgttcttge agtttctgca cgcgccagcg cctggcaaat
tccgcccaaa ttaaggcgat tgaaaacgac caccactggc acgaaggcaa
tccggetgeca acccagccac cggactcggc gccgcccgac geatcgecca
cgtggcgaac tagaaatcga cgaacgcttc ggcaccaaag cccaaaagaa
ctcggtccct accgcaagec cgaccagege ttegecgtgg aatcctactt
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Asn
Ser
255
Gly
Arg
val
Gln
Ile
335

Met

Asp

tgtctccacc
tgaataccgc
tggagattcc
cactgatatt
acctggctcc
tcgtgatcag
cgcagtactt
agaaactgtt
cggcattcaa
ctactacgaa
cctcacctac
cgaaaaccca

ggactaccaa

Pro
240
Tyr
Ser
Asp
Leu
Glu
320
val

Asp

Asn

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



gcagacaagc
aaccgccacg
gttccagtcc
cacctctcca
cacgatgctt

ctcatctccc

<210> 3

<211> 37
<212>
<213>

<220>

<221> PE
<222> (@
<223> me

<400> 3

Met Pro Thr
1

His

Thr Leu

Ala Glu Tyr

35

Gln Ser

50

Ala

Asn

Ala
65

Gly

Ser Cys Ile

val Ala Leu

Ile Asn

115

Ser

Thr val

130
Gly

val

Leu Ile

145
Met

Gln Ala

Cys Leu Cys

Glu
195

Phe Asn

Gly Gly

210

Tyr

tagtacagcg
acattggtcg
ttgtcgcagg
gaaacctggg
tcctcaccga

cagacgaaga

9

PRT ]
Pseudomonas aeruginosa

PTIT
)..(379)
X1

val Phe

Phe
20

Asn

Asp Leu

Ala val

Tyr His

Gly Pro

85

Asn
100

ASn
Pro Ala
Glu Asp

Arg Gln

Pro
Glu
val
Leu
ser

70
Gly
Leu
Thr

Trp

Trp

tttcgacgcc
cgaccgcgga
cgtagatacc
aaatctactg
aagccgccaa

caacccttcg

Asp Asp

Pro Leu

Glu
40

Ile

Ile
55

Cys

val Asp

Lys Pro

Gly Gly

Gly Lys

120
val His
135

Ala Ala

150

Gln
165

Leu

Ile Ala

180

val Ala

Phe Gln

Trp

Ser

Arg

Glu

Thr Ile

Ala Pro

Ala
200

GlIn

Gln
215

Gly

38333
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ggctcctacg
ggcctcaaca
gatattttgt
gcaatggcaa
atggatcgca

acctacatcg

val
10

Ser Gly

Glu Thr

25

Leu

Thr Tyr Gly

His Ala Leu

Glu Arg Lys

75

Ile Asp Thr

90

Asn Gly

cys
105

val Tyr Gly

Ser GIn Ala

val val Gly

155

Ser Tyr Pro

170

Leu Ser

LysS
185
Ile

Leu Ser

val Ile Pro
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tcttgctcac
aggcactcga
acccctacca
aaatcgtatc
tcgtgaggaa

agttctacat

Leu val Ser

Ser Gly Lys

30

Glu Leu Asn

45

Ser Gly His

60

Pro Gly Trp

Arg Lys Phe

Ser Ser Gly

110

Ala Asp Phe

125

Arg Leu Ala

140

Gly Ser Leu

Glu Arg val

Ala GIn Asn

190
Pro Glu
205

Asp

Lys Gly

220

Arg

cgacgccectc
atccatcaaa
ccagcaagaa
ccctgteggce
cttcttcagc

ctaa

Pro Gln

15

Ser Leu

Ala Thr

Trp Asp

80

Phe val

95

Pro Ala

Pro Met
Asp
Gly
Arg
175
Ile
Phe

Leu

Leu Lys

840
900
960
1020
1080
1134



Leu Ala

225

Arg

Gly Ala Lys

Leu His Ser

Phe
275

Glu Glu

Ala
290

Lys Leu

val Thr

305

Thr

Arg

Thr Asp

Ala Leu Ile

Pro Gln Gly

355

Phe
370

Ala Ser

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

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

4
11

me
<400> 4
atgcccacag
aacgaaccgc
acctacggcg
ggccaccacc
agctgcatcg
aacctcggcg
gtctacggcg
ctggcagacc
atgcaggcgc
gccagcgegce
attctttccg
cgcggectca

ggcgccaagt

Met Vval

Gly

His Ile

230

Phe Gly

245
val Glu
260

Ser Thr

Asp Tyr

Leu Glu

Arg

Phe

Arg

Phe

Gly

val Leu

Gln val

Phe Asp

280

Asp Pro
5

29

val Glu

310

Trp Arg

325

Ala Ala

340

His Asp

Gly Tyr

40

ADN _
Pseudomonas aeruginosa

gen
(1)..(1140)

<1

tcttccccga
tcgagctgac
agctgaatgc
acgccgcecgg
gtccgggcaa
gttgcaacgg
cggacttccc
gcctcggeat
tgcaatggac
cgaagctgtc
accctgagtt
agctggcgceg
tcggecgtgt

Phe

Lys

Ala

Met

Ser Pro

Lys Ash

Phe Leu

360

Asn
375

Arg

cgactccgtc
cagcggcaag
cacgcagagc
ctaccacagc
gccgatcgac
atccagcggc
gatggttacg
ccgccagtgg
catcagctat
ggcgcagaac
cctcggeggce
gatggtcggc

actgaagacc

Thr

38333

6413143_1
Tyr Leu Ser

235

Thr Glu
250

Lys

Glu
265

ser Tyr

Ala Asn Thr

Ala Ala Ala

Phe
315

Ala Asp

Ala Arg Ser

330

val
345

ser Tyr

Met Pro Ile

Ile Ser val

ggtctggtct
tccctggecg
aacgcggtgc
gtcgacgagc
acccgcaagt
cccgecagea
gtggaagact
gccgeggtgg
cccgagcegeg
atcgccttca
tacttccagg
catatcacct

gagaagctca

-41-

Asp Asp

Lys Leu Ash

Leu Arg Tyr

270

Leu
285

Tyr Leu

His Gly

300

Asp

Cys Leu Met

Arg Glu Ile

Ile
350

Leu Glu

Pro Tyr

ccccccagac
agtacgacct
tgatctgcca
gcaagccggg
tcttcgtegt
tcaatccggc
gggtgcatag
tcggcggeag
tccgtcactg
acgaagtcgc
agcagggcgt
acctgtccga

actacgacct

Ala Met

240

Tyr
255

Asp
Gln Gly
Met Thr
Asp Leu

Phe
320

Ser

val
335

Asp

Asp Ala

Leu

gctgcacttc
ggtgatcgaa
cgccctctcc
ctggtgggac
cgccctcaac
gaccggcaag
ccaggcgcegc
cctcggcggc
cctgtgceatc
ccggcaggcg
gattcccaag
cgacgccatg

gcacagcgtc

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



gagttccagg tcgagagtta
gccaatacct acctgctgat
ggcgacgacc tggtgcgcac
accaccgact ggcgtttctc
gcgaaaaaga acgtcagcta
atgccgatcc cccggtacct
<210> 5

<211> 28

<212> ADN

<213> Trinh tu nhan tao
<220> )

<223> moi 1

<400> 5

ggatcccctc gttgttcacc
<210> 6

<211> 30

<212> ADN

<213> Trinh ty nhan tao
<220> N

<223> moi 2

<400> 6

ggatcccaaa gtcacaacta
<210> 7

<211> 33

<212> ADN

<213> Trinh tu nhan tao
<220> )

<223> moi 5

<400> 7

gtagataccg atattcggta
<210> 8

<211> 33

<212> ADN

<213> Trinh tu nhan tao
<220> .

<223> moi 6

<400> 8

ctggtggtag gggtaccgaa

cctgcgcetac
gaccaaggcg
cctggagggc
gccggeccgce
cctggagatc

gcaagccttc

38333

6413143_1

cagggcgagg
ctggactact
gtcgaggcgg
tcgcgggaaa
gacgccccgce

agcggttaca

agttctccac
tcgaccccgce
acttctgecct
tcgtcgacgce
aaggccacga

tgaaccgcat

ao

cagcaacc

cttatgttag

cccctaccac

tatcggtatc

cag

tac

-42-

ccgcttcgac
cgccgcccac
gatgtccttc
cctgatcgceg
cgccttectce

cagcgtgtga

840
900
960
1020
1080
1140
1140

28

30

33

33



<210> 9

<211> 24

<212> ADN

<213> Trinh tu nhan tao
<220>

<223> moi 7

<400> 9
tctagatgcg ctgattatct cacc

<210> 10

<211> 40

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> méi 8

<400> 10

38333

6413143_1

actggtgggt catggttgca tatgagatca actcctgtaa

<210> 11

<211> 40

<212> ADN

<213> Trinh tu nhan tao

<220> ‘
<223> moi 9

<400> 11

ttacaggagt tgatctcata tgcaaccatg acccaccagt

<210> 12

<211> 24

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> méi 10

<400> 12
tctagacctt gaagttcttg actg

<210> 13

<211> 24

<212> ADN

<213> Trinh tu nhan tao
<220>

<223> moi 11

<400> 13
tctagaagta gcgttgctgt acac

<210> 14
<211> 43
<212> ADN

24

40

40

24

24



<213>

<220>
<223>

<400>

38333

6413143_1
Trinh tu nhan tao

méi 12

14

atcaatggtc tcgatgccca tatggcattt ggaggtcctt aag

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

<220>
<223>

<400>

15

43

ADN
Trinh ty nhan tao

mobi 13

15

cttaaggacc tccaaatgcc atatgggcat cgagaccatt gat

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

<220>
<223>

<400>

16
24
ADN

Trinh ty nhan tao

moi 14

16

tctagatgga accgttgcaa ccac

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

<220>
<221>

<222>
<223>

<400>
Met Ala
1

Glu Arg

Gly Asn

Glu Leu
50

Glu Met
65

val Ala

Gly ser

17

421

PRT

Corynebacterium glutamicum

PEPTIT
(1)..(421)
TyscC
17
Leu val val Gln Lys Tyr Gly Gly Ser Ser
5 0
Ile Arg Asn val Ala Glu Arg ITe val Ala
20 25
Asp val val val val Cys Ser Ala Met Gly
35 40
Leu Glu Leu Ala Ala Ala val Asn Pro val
55 60

Asp Met Leu Leu Thr Ala Gly Glu Arg Ile
70 75

Met Ala Ile Glu Ser Leu Gly Ala Glu Ala
85 90

Gln Ala Gly val Leu Thr Thr Glu Arg His
100 105

Leu
Thr
Asp

45
Pro
Ser

GlIn

Gly

Glu
Lys

30
Thr
Pro
ASnh

Ser

Asn
110

Ser

15
Lys
Thr
Ala
Ala
Phe

95

Ala

Ala
Asp
Arg
Leu

80

Thr

Arg

43

43

24



Ile
Lys
Asp
145
Leu
Asp
Leu
Ser
val
225
Ile
Gly
Ser
Ala
Asp
305
Arg
Asn
Gly
Arg
Ile
385

Leu

Ala

val
Ile
130
val
Ala
Gly
Glu
Lys
210
Pro
Ala
val
Asp
Glu
290
Gly
Ala
val
Met
Asp
370
Ser
His

Gly

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

<220>

Asp
115
cys
Thr
Ala
val
Lys
195
Ile
Leu
Gly
Ala
Lys
275
Ile
Thr
Met
Leu
Lys
355
val
val

Glu

Thr

18

val
Ile
Thr
Ala
Tyr
180
Leu
Leu
Arg
Ser
Thr
260
Pro
Ash
Thr
Glu
Tyr
340
Ser
ASnh
Leu

Gln

Gly

1266
ADN _ _
Ccorynebacterium glutamicum

Thr
val
Leu
Leu
165
Thr
ser
val
val
Met
245
Asp
Gly
Ile
Asp
Ile
325
Asp
His
val
Ile
Phe

405
Arg

Pro
Ala
Gly
150
ASn
Ala
Phe
Leu
Arg
230
Glu
Lys
Glu
Asp
Ile
310
Leu
Asp
Pro
ASn
Arg

390
GlIn

Gly
Gly
135
Arg
Ala
Asp
Glu
Ar

215
Ser
Asp
Ser
Ala
Met
295
Thr
Lys
Gln
Gly
Ile
375

Glu

Leu

Arg
120
Phe
Gly
Asp
Pro

Glu
200

g ser

Ser
Ile
Glu
Ala
280
val
Phe
Lys
val
val
360
Glu

Asp

Gly

val
Gln
Gly
val
Arg
185
Met
val
Tyr
Pro
Ala
265
Lys
Leu
Thr
Leu
Gly
345
Thr
Leu

Asp

Gly

38333

6413143_1

Arg Glu Ala

Gly
Ser
Cys
170
Ile
Leu
Glu
Ser
val
250
Lys
val
Gln
cys
GlIn
330
Lys
Ala
Ile

Leu

Glu
410

val
Asp
155
Glu
val
Glu
Tyr
Asn
235
Glu
val
Phe
Asn
Pro
315
val
val
Glu
Ser
Asp

395
Asp

-45-

Asn
140
Thr
Ile
Pro
Leu
Ala
220
Asp
Glu
Thr
Arg
val
300
Arg
Gln
Ser
Phe
Thr
380

Ala

Glu

Leu
125
Lys
Thr
Tyr
ASn
Ala
205
Arg
Pro
Ala
val
Ala
285
Ser
Ser
Gly
Leu
Met
365
ser

Ala

Ala

Asp
Glu
Ala
Ser
Ala
190
Ala
Ala
Gly
val
Leu
270
Leu
Ser
Asp
Asn
val
350
Glu
Glu

Ala

val

Glu
Thr
val
Asp
175
Gln
val
Phe
Thr
Leu
255
Gly
Ala
val
Gly
Trp
335
Gly
Ala
Ile

Arg

val
415

Gly
Arg
Ala
160
val
Lys
Gly
Asn
Leu
240
Thr
Ile
Asp
Glu
Arg
320
Thr
Ala
Leu
Arg
Ala

400

Tyr



<221>
<222>
<223>

<400> 18
atggccctgg
aacgtcgctg
tccgcaatgg
ccgccagcetc
gtcgccatgg
ggtgtgctca
gtgcgtgaag
aaagaaaccc
ttggcagctg
accgctgacc
atgctggaac
cgtgcattca
attgccggct
gacaagtccg
aaggttttcc
tcttctgtag
cgcgcgatgg
gacgaccagg
accgcagagt
tctgagattc
ttgcatgagc
cgctaa
<210> 19
<211> 29
<212>
<213>
<220>
<223>

<400> 19
tcctctagag

<210> 20
<211> 23
<212>
<213>

gen

(1)..(1266)
TyscC

tcgtacagaa
aacggatcgt
gagacaccac
gtgaaatgga
ctattgagtc
ccaccgagcg
cactcgatga
gcgatgtcac
ctttgaacgc
cgcgcategt
ttgctgctgt
atgtgccact
ctatggagga
aagccaaagt
gtgcgttggc
aagacggcac
agatcttgaa
tcggcaaagt
tcatggaagc
gtatttccgt

agttccagct

ADN
Trinh ty nhan tao

moi 15

ctgcgcagtg

ADN
Trinh ty nhan tao

atatggcggt
tgccaccaag
ggatgaactt
tatgctcctg
ccttggcgea
ccacggaaac
gggcaagatc
cacgttgggt
tgatgtgtgt
tcctaatgea
tggctccaag
tcgecgtacgce
tattcctgtg
aaccgttctg
tgatgcagaa
caccgacatc
gaagcttcag
ctccctegtg
tctgcgcgat
gctgatccgt

gggcggcgaa

ttgaatacg

38333

6413143_1

tcctegettg
aaggctggaa
ctagaacttg
actgctggtg
gaagcccaat
gcacgcattg
tgcattgttg
cgtggtggtt
gagatttact
cagaagctgg
attttggtgc
tcgtcttata
gaagaagcag
ggtatttccg
atcaacattg
accttcacct
gttcagggca
ggtgctggca
gtcaacgtga
gaagatgatc

gacgaagccg

-46-

agagtgcgga
atgatgtcgt
cagcggcagt
agcgtatttc
ctttcacggg
ttgatgtcac
ctggtttcca
ctgacaccac
cggacgttga
aaaagctcag
tgcgcagtgt
gtaatgatcc
tccttaccgg
ataagccagg
acatggttct
gccctegttc
actggaccaa
tgaagtctca
acatcgaatt
tggatgctgce

tcgtttatge

acgcattaga
ggttgtctgce
gaatcccgtt
taacgctctc
ctctcaggct
tccaggtcgt
gggtgttaat
tgcagttgcg
cggtgtgtat
cttcgaagaa
tgaatacgct
cggcactttg
tgtcgcaacc
cgaggctgcg
gcagaacgtc
cgacggccgce
tgtgctttac
cccaggtgtt
gatttccacc
tgcacgtgca

aggcaccgga

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

1020
1080
1140
1200
1260
1266

29



<220>
<223>

<400>

moi 16

20

caccgacatc atcttcacct gcc

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

<220>
<223>

<400>

21
23

ADN
Trinh tu nhan tao

méi 17

21

ggcaggtgaa gatgatgtcg gtg

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

<220>
<223>

<400>

22
29

ADN
Trinh ty nhan tao

méi 18

22

gactctagag ttcacctcag agacgatta

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

<220>
<221>

<222>
<223>

<400>
Me} Ala

Glu Arg
Gly Asn

Glu Leu
50

Glu Met
65

val Ala

Gly ser

23

421
PRT . .
Corynebacterium glutamicum

PEPTIT
(1).. 42D
Bién thé lysC

23
Leu

Ile

Asp

35

Leu

Asp

Met

GlIn

val

Arg

20

val

Glu

Met

Ala

Ala
100

val

5
AsSn
val
Leu
Leu
Ile

85
Gly

(T3111)

Gln

val

val

Ala

Leu

70

Glu

val

Lys

Ala

val

Ala

55

Thr

ser

Leu

Tyr
Glu
Cys

40
Ala
Ala

Leu

Thr

Gly

Arg

ser

val

Gly

Gly

Thr
105

38333

6413143_1

Gly

10
Ile
Ala
Asn
Glu
Ala

90
Glu

ser
val
Met
Pro
Arg

75

Glu

Arg

-47-

Ser
Ala
Gly
val

60
Ile

Ala

His

Asp

45
Pro
ser

Gln

Gly

Glu

Lys

30

Thr

Pro

Asn

Ser

Asn
110

Ser

15
Lys
Thr
Ala
Ala
Phe

95

Ala

Ala
Asp
Arg
Leu

80

Thr

Arg

23

23

29



Ile val
Lys Ile
130

Asp val
145

Leu Ala

Asp Gly

Leu Glu

ser Lys
210

val Pro
225

Ile Ala

Gly val

ser Asp

Ala Glu
290

Asp Gly
305

Arg Ala
Asn val
Gly Met
Arg Asp

370

Ile Ser
385

Leu His

Ala Gly

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

<220>
<221>

p val Thr pPro Gly Arg val

As g

115 120

cys Ile val Ala Gly pPhe Gln
135

Thr Thr Leu Gly Arg Gly Gly
150

Ala Ala Leu Asn Ala Asp val
165

val Tyr Thr Ala Asp Pro Arg
180 185

Lys Leu Ser Phe Glu Glu Met
195 200

Ile Leu val Leu Arg Ser Vval
215

Leu Arg val Arg Ser Ser Tyr
230

Gly ser Met Glu Asp Ile Pro
245

Ala Thr Asp Lys Ser Glu Ala
260 265

Lys Pro Gly Glu Ala Ala Lys
275 280

Ile Asn Ile Asp Met val Leu
295

Thr Thr Asp Ile Ile Phe Thr
310

Met Glu Ile Leu Lys Lys Leu
325

Leu Tyr Asp Asp Gln val Gly
340 345

Lys Ser His Pro Gly val Thr
355 360

val Asn val Asn Ile Glu Leu
375

val Leu Ile Arg Glu Asp Asp
390

Glu GIn Phe GIn Leu Gly Gly
405

Thr Gly Arg

24

1266

ADN

Corynebacterium glutamicum

gen

38333

6413143_1
Arg Glu Ala

Gly
Ser
cys
170
Ile
Leu
Glu
Ser
val
250
Lys
val
Gln
cys
Gln
330
Lys
Ala
Ile

Leu

Glu
410

val
Asp
155
Glu
val
Glu
Tyr
ASn
235
Glu
val
Phe
ASn
Pro
315
val
val
Glu
Ser
Asp

395

Asp

-48-

AsSn
140
Thr
Ile
Pro
Leu
Ala
220
Asp
Glu
Thr
Arg
val
300
Arg
Gln
Ser
Phe
Thr
380

Ala

Glu

Leu
125
Lys
Thr
Tyr
ASn
Ala
205
Arg
Pro
Ala
val
Ala
285
Ser
Ser
Gly
Leu
Met
365
Ser

Ala

Ala

Asp
Glu
Ala
Ser
Ala
190
Ala
Ala
Gly
val
Leu
270
Leu
Ser
Asp
ASn
val
350
Glu
Glu

Ala

val

Glu
Thr
val
Asp
175
Gln
val
Phe
Thr
Leu
255
Gly
Ala
val
Gly
Trp
335
Gly
Ala
Ile

Arg

val
415

Gly
Arg
Ala
160
val
Lys
Gly
Asn
Leu

240
Thr

Asp
Glu
Arg
320
Thr
Ala
Leu
Arg
Ala

400

Tyr



<222> 1
<223>

<400> 24
atggccctgg
aacgtcgctg
tccgcaatgg
ccgccagcetc
gtcgccatgg
ggtgtgctca
gtgcgtgaag
aaagaaaccc
ttggcagctg
accgctgacc
atgctggaac
cgtgcattca
attgccggct
gacaagtccg
aaggttttcc
tcttctgtag
cgcgcgatgg
gacgaccagg
accgcagagt
tctgagattc
ttgcatgagc
cgctaa
<210> 25
<211> 33
<212>
<213> Tri
<220>
<223>

<400> 25

)..(1266)

bién thé lysC

tcgtacagaa
aacggatcgt
gagacaccac
gtgaaatgga
ctattgagtc
ccaccgagcg
cactcgatga
gcgatgtcac
ctttgaacgc
cgcgcatcgt
ttgctgctgt
atgtgccact
ctatggagga
aagccaaagt
gtgcgttggc
aagacggcac
agatcttgaa
tcggcaaagt
tcatggaagc
gtatttccgt

agttccagct

ADN

nh tu nhén tao

(T3111)

atatggcggt
tgccaccaag
ggatgaactt
tatgctcctg
ccttggcgea
ccacggaaac
gggcaagatc
cacgttgggt
tgatgtgtgt
tcctaatgea
tggctccaag
tcgcgtacgce
tattcctgtg
aaccgttctg
tgatgcagaa
caccgacatc
gaagcttcag
ctccctegtg
tctgcgcgat
gctgatccgt

gggcggcgaa

M@&i xudi cho L313F

38333

6413143_1

tcctcgettg
aaggctggaa
ctagaacttg
actgctggtg
gaagcccaat
gcacgcattg
tgcattgttg
cgtggtggtt
gagatttact
cagaagctgg
attttggtgc
tcgtcttata
gaagaagcag
ggtatttccg
atcaacattg
atcttcacct
gttcagggca
ggtgctggca
gtcaacgtga
gaagatgatc

gacgaagccg

gtagataccg atatttttta cccctaccac cag

<210> 26

<211> 33

<212> ADN

<213> Trinh tu nhan tao

-49-

agagtgcgga
atgatgtcgt
cagcggcagt
agcgtatttc
ctttcacggg
ttgatgtcac
ctggtttcca
ctgacaccac
cggacgttga
aaaagctcag
tgcgcagtgt
gtaatgatcc
tccttaccgg
ataagccagg
acatggttct
gccctegttce
actggaccaa
tgaagtctca
acatcgaatt
tggatgctgc

tcgtttatge

acgcattaga
ggttgtctgc
gaatcccgtt
taacgctctc
ctctcaggct
tccaggtegt
gggtgttaat
tgcagttgcg
cggtgtgtat
cttcgaagaa
tgaatacgct
cggcactttg
tgtcgcaacc
cgaggctgcg
gcagaacgtc
cgacggccgce
tgtgctttac
cccaggtgtt
gatttccacc
tgcacgtgca

aggcaccgga

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

1020
1080
1140
1200
1260
1266

33



38333

6413143_1

<220> X
<223> Méi ngugc cho L313F

<400> 26
ctggtggtag gggtaaaaaa tatcggtatc tac

<210> 27

<211> 33

<212> ADN

<213> Trinh tu nhan tao

<220> \
<223> Mai xubi cho L313s

<400> 27
gtagataccg atatttctta cccctaccac cag

<210> 28

<211> 33

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> Méi ngugc cho L313s

<400> 28
gtagataccg atatttctta cccctaccac cag

<210> 29

<211> 33

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> M®i xudi cho L313y

<400> 29
gtagataccg atatttatta cccctaccac cag

<210> 30

<211> 33

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> Méi ngugc cho L313Y

<400> 30
ctggtggtag gggtaataaa tatcggtatc tac

<210> 31

<211> 33

<212> ADN

<213> Trinh tu nhan tao

<220> X
<223> Mai xudi cho L313c

-50-

33

33

33

33

33



38333

6413143_1

<400> 31
gtagataccg atatttgtta cccctaccac cag

<210> 32

<211> 33

<212> ADN

<213> Trinh ty nhan tao

<220> \
<223> Mé&i ngugc cho L313c¢

<400> 32
ctggtggtag gggtaacaaa tatcggtatc tac

<210> 33

<211> 33

<212> ADN

<213> Trinh tu nhan tao
<220>

<223> M®&i xudi cho L313P

<400> 33
gtagataccg atattcctta cccctaccac cag

<210> 34

<211> 33

<212> ADN

<213> Trinh tu nhan tao

<220> X
<223> Méi ngugc cho L313P

<400> 34
ctggtggtag gggtaaggaa tatcggtatc tac

<210> 35

<211> 33

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> M@i xudi cho L313H

<400> 35
gtagataccg atattcatta cccctaccac cag

<210> 36

<211> 33

<212> ADN

<213> Trinh ty nhan tao

<220> ‘
<223> Méi ngugc cho L313H

<400> 36
ctggtggtag gggtaatgaa tatcggtatc tac

-51-

33

33

33

33

33

33



38333

6413143_1

<210> 37

<211> 33

<212> ADN

<213> Trinh t¥ nhan tao

<220> ‘
<223> Mai xudi cho L313Q

<400> 37
gtagataccg atattcaata cccctaccac cag

<210> 38

<211> 33

<212> ADN

<213> Trinh tu nhan tao
<220>

<223> M6i nguoc cho L313Q

<400> 38
ctggtggtag gggtattgaa tatcggtatc tac

<210> 39

<211> 33

<212> ADN

<213> Trinh tu nhan tao

<220> )
<223> Mai xudi cho L313lI

<400> 39
gtagataccg atattatcta cccctaccac cag

<210> 40

<211> 33

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> Méi ngugc cho L313I

<400> 40
ctggtggtag gggtagataa tatcggtatc tac

<210> 41

<211> 33

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> M®&i xuéi cho L313T

<400> 41
gtagataccg atattaccta cccctaccac cag

<210> 42

-52-
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33



<211>
<212>
<213>

<220>
<223>

<400>

38333

6413143_1

33
ADN
Trinh ty nhan tao

Mé&i ngugc cho L313T

42

ctggtggtag gggtaggtaa tatcggtatc tac

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

<220>
<223>

<400>

43
33
ADN

Trinh tu nhan tao

M@&i xudi cho L313N

43

gtagataccg atattaacta cccctaccac cag

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

<220>
<223>

<400>

44

33

ADN
Trinh ty nhan tao

Méi ngugc cho L313N

44

ctggtggtag gggtagttaa tatcggtatc tac

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

<220>
<223>

<400>

45
33
ADN

Trinh ty nhan tao

M@&i xubi cho L313K

45

gtagataccg atattaaata cccctaccac cag

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

<220>
<223>

<400>

46
33
ADN

Trinh tu nhan tao
Mdi ngugc cho L313K

46

ctggtggtag gggtatttaa tatcggtatc tac

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

47

33

ADN
Trinh ty nhan tao

-53-
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33
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<220> )
<223> Mai xudi cho L313V

<400> 47
gtagataccg atattgttta cccctaccac cag

<210> 48

<211> 33

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> Méi ngugc cho L313V

<400> 48
ctggtggtag gggtaaacaa tatcggtatc tac

<210> 49
<211> 33
<212> ADN

<213> Trinh tu nhan tao

<220> .
<223> M@i xubi cho L313A

<400> 49
gtagataccg atattgcata cccctaccac cag

<210> 50

<211> 33

<212> ADN

<213> Trinh ty nhén tao

<220> .
<223> Méi ngugc cho L313A

<400> 50
ctggtggtag gggtatgcaa tatcggtatc tac

<210> 51

<211> 33

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> Mai xudi cho L313D

<400> 51
gtagataccg atattgacta cccctaccac cag

<210> 52

<211> 33

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> Méi ngugc cho L313D

33

33

33

33

33



<400>

38333

6413143_1

52

ctggtggtag gggtagtcaa tatcggtatc tac

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

<220>
<223>

<400>

53

33

ADN
Trinh tu nhan tao

M&i xudi cho L313E

53

gtagataccg atattgaata cccctaccac cag

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

<220>
<223>

<400>

54

33

ADN
Trinh ty nhan tao

Méi ngugc cho L313E

54

ctggtggtag gggtattcaa tatcggtatc tac

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

<220>
<223>

<400>

55

33

ADN
Trinh ty nhan tao

Ma&i xudi cho L313G

55

gtagataccg atattggata cccctaccac cag

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

<220>
<223>

<400>

56

33

ADN
Trinh ty nhan tao

Méi ngugc cho L313G

56

ctggtggtag gggtatccaa tatcggtatc tac

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

<220>
<223>

<400>

57

33

ADN
Trinh ty nhan tao

M&i xudi cho L313W

57

-55-
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33



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

<220>
<223>

<400>

38333

6413143_1
gtagataccg atatttggta cccctaccac cag

58

33

ADN
Trinh ty nhan tao

Méi ngugc cho L313W

58

ctggtggtag gggtaccaaa tatcggtatc tac

<210>
<211>
<212>
<213>
<220>
<223>

<400>
Met Pro
1

Asp val
Tyr His

val val
50

Trp Trp
65

Tyr Cys
Gly Pro
Pro Ala
Asp Ala

130
Gly Gly
145
Gly Ala
Ile Gly

Trp His

Leu Gly
210

59

377

PRT
Trinh ty nhan tao

metX L313R

59
Thr Leu Ala Pro Ser Gly Gln
5

ser Thr Glu Ala Gly Ala Ile
20 25

Arg Trp Gly Glu Tyr Arg val
35 40

Leu Ile Glu His A}a Leu Thr
5

Ala Asp Leu Leu Gly Pro Gly
70

val Ile Cys Thr Asn val Ile
85

Gly Ser Met His Pro Asp Gly
100 105

Thr Ser Ile Arg Asp GlIn val
115 120

Leu Gly Ile Thr Thr val Ala
135

Ala Arg Thr Leu Glu Trp Ala
150

Ala Ala val Leu Ala val Ser
165

Ile Gln Ser Ala GIn Ile Lys
180 185

Glu Gly Asn Tyr Tyr Glu Ser
195 200

Ala Ala Arg Arg Ile Ala His
215

Leu

10
Ile
Asp
Gly
Lys
Gly

90
Asn
AsSn
Ala
Ala
Ala
170
Ala

Gly

Leu

Glu
Thr
Lys
Asp
Ala

75
Gly
Phe
Ala
val
Met
155
Arg
Ile

Cys

Thr

-56-

Ile

Asn

Glu

ser

60

Ile

cys

Trp

Glu

Leu

140

Tyr

Ala

Glu

Asn

TYyr
220

Gln
Ala
Gly

45
Asn
ASnh
ASn
Gly
Lys
125
Gly
Pro
Ser
Asn
Pro

205

Arg

Ala
Glu

30
Arg
Ala
Thr
Gly
ASn
110

Gln

Gly

Ala
Asp
190

Ala

Gly

Ile

15
Ile
ser
Ala
Asp
Ser

95
Arg
Phe
Ser
Thr
Trp
175
His
Thr

Glu

Gly
Ala
Ash
Asp
Ile

80
Thr
Phe
Leu
Met
val
160
Gln
His
Gly

Leu

33

33



Glu Ile

225

Leu Gly

Leu Asp

Tyr val

Arg Gly

290
val Ala
305

His Leu

ser Pro
Arg Ile

Ser
370

Pro

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

<220>
<223>

<400>

atgcccaccc tcgegecttce
gaagccggag
gtagataaag
aacgcagccg
tactgcgtga
atgcatccag
gtaaacgccg
ggtggttcca
ggcgcagetg
tccgcccaaa
tccggetgea
cgtggcgaac
ctcggtccct

gcagacaagc

Asp Glu Arg

Pro Tyr Arg

245
Gln Ala
260

Tyr

Leu Leu Thr

275

Gly Leu Asn

Gly val Asp

Ser Asn

325

Arg

val Gly His

340

val
355

Thr

Arg Asn

Tyr Ile

60
1134
ADN

Phe
230
Lys
Asp
Asp
Lys
Thr
310
Leu
Asp

Phe

Glu

.Trinh tu nhan tao

metX L313R

60

caatcattac
aaggacgcag
attggtgggc
tctgtaccaa
atggaaattt
aaaaacaatt
tgggtggtgc
ctgttcttgce
ttaaggcgat
acccagccac
tagaaatcga
accgcaagcc

tagtacagcg

Gly
Pro
Lys
Ala
Ala
295
Asp
Gly
Ala

Phe

Phe
375

Thr
Asp
Leu
Leu
280
Leu
Ile
Asn
Phe
Ser

360

Tyr

aggtcaactt
aaacgctgaa
caatgtcgtt
tgacttgctc
cgtcatcggt
ctggggtaat
cctcgacgca
ccgcacccta
agtttctgca
tgaaaacgac
cggactcggc
cgaacgcttc
cgaccagcgc

tttcgacgcc

Lys
Gln
val
265
Asn
Glu
Arg
Leu
Leu
345

Leu

Ile

gaaatccaag
atcgcctatc
ctcatcgaac
ggtcccggea
ggttgcaacg
cgcttccccg
ctcggcatca
gagtgggccg
cgcgecageg
caccactggc
gccgcccgac
ggcaccaaag
ttcgccgtygg
ggctcctacg

38333

6413143_1
Ala GlIn Lys
235

Arg Phe
250
GIn

Ala

Arg Phe

Arg His Asp

Ser Ile

Lys
300

Pro
315

Tyr Tyr

Leu Ala Met

330
Thr

Glu Ser

Ile Ser Pro

-57-

Asn

val

Asp

Ile

285

val

His

Ala

Arg

Asp

Glu
Glu
Ala
270
Gly
Pro
Gln
Lys
Gln

350

Glu

cgatcggtga
accgctgggg
acgccctcac
aagccatcaa
gttccaccgg
ccacgtccat
ccacggtcgc
caatgtaccc
cctggcaaat
acgaaggcaa
gcatcgccca
cccaaaagaa
aatcctactt

tcttgctcac

AsSn
Ser
255
Gly
Arg
val
Gln
Ile
335

Met

Asp

tgtctccacc
tgaataccgc
tggagattcc
cactgatatt
acctggctcc
tcgtgatcag
cgcagtactt
agaaactgtt
cggcattcaa
ctactacgaa
cctcacctac
cgaaaaccca
ggactaccaa

cgacgccctc

Pro
240
Tyr
Ser
Asp
Leu
Glu
320
val

Asp

Asn

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



aaccgccacg
gttccagtcc
cacctctcca
cacgatgctt

ctcatctccc

<210> 61
<211> 37
<212>
<213>

<220>
<223> 31

<400> 61
MeE Pro Thr

Asp val Ser

Tyr His Arg

35

val
50

val Leu

Trp Ala

65

Trp

Tyr Cys val

Gly Pro Gly

Thr
115

Pro Ala

Ala
130

Asp Leu

Gly
145

Gly Ala
Gly Ala Ala
Ile

Ile Gly

Glu
195

Trp His

Gly Ala

210

Leu

Glu Ile

225

Asp

Leu Gly Pro

acattggtcg
ttgtcgcagg
gaaacctggg
tcctcaccga

cagacgaaga

7

PRT
Trinh ty nhan tao

3F

Leu

Thr
20

Trp Gly

Ile Glu

Asp Leu

Ile Cys

85
Ser Met
100

Ser Ile

Gly Ile
Arg Thr

val
165

Ala

Gln
180

Gly

ser
Asn
Ala Arg
Glu Arg

Tyr Arg

Pro

Ala

Glu

Leu

70 75
Thr
His
Arg
Thr
Leu
150
Leu
Ala
Tyr
Arg
Phe

230

Lys

38333

6413143_1
cgaccgcgga ggcctcaaca aggcactcga

cgtagatacc gatattcggt acccctacca

aaatctactg gcaatggcaa aaatcgtatc

aagccgccaa atggatcgca tcgtgaggaa

caacccttcg acctacatcg agttctacat

ser Gly Gln Leu Glu Ile Gln Ala

10

Ile I1e Thr Asn Ala Glu
25 30

Gly Ala

Arg val Asp Lys Glu Gly Arg
40 45

Tyr

Ala Leu Thr Gly Asp Ser Ala

55 60
Gly

Asn

Pro Gly Lys Ala Ile Asn Thr

Asn val Ile Gly

90

Gly Cys Asn Gly

Pro Asp Gly Asn Phe

105

val

Trp Gly Asn

110

Gln Ala Glu Gln

120

Asp Asn Lys

125

Thr val Ala Ala val

135

Leu
140

Gly Gly

Glu Ala Ala Met Glu

155

Trp Tyr Pro

Ala Ala Ala

170

Ala val ser Arg Ser

Gln Lys Ala Glu Asn

185

Asp
190
Glu Ala
200

Asn Pro

205

Tyr Ser Gly Cys

Ile Ala His Leu Thr

215

Tyr Gly

220

Arg

Gln Glu

235

Phe

Gly Thr Lys Ala Lys Asn

Pro Asp Gln Arg Ala val Glu

-58-

atccatcaaa
ccagcaagaa
ccctgtcggce
cttcttcagc

ctaa

Ile
15

Gly
Ile Ala
ser Asn
ATa Asb

Ile
80

Asp

ser Thr

95

Arg Phe

Phe Leu

Ser Met

val
160

Gln

Thr
Trp
175

His His

Thr Gly
Glu Leu

Pro
240

Asn

ser Tyr

900
960
1020
1080
1134



Leu
Tyr
Arg
val
305
His
Ser

Arg

Pro

Asp
val
Gly
290
Ala
Leu
Pro

Ile

ser
370

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

<220>
<223>

<400>

atgcccaccc tcgcgcecttc

gaagccggag caatcattac

Tyr
Leu
275
Gly
Gly
ser
val
val

355

Thr

62

Gln
260
Leu
Leu
val
Arg
Gly
340

Arg

Tyr

1134
ADN
Trinh ty nhan tao

313F

62

gtagataaag

aacgcagccg

tactgcgtga

atgcatccag

gtaaacgccg

ggtggttcca

ggcgcagcetg

tccgcccaaa

tccggetgca

cgtggcgaac

ctcggtccect

gcagacaagc

aaccgccacg

gttccagtcc

245

Ala

Thr

Asn

Asp

Asn

325

His

Asn

Ile

aaggacgcag
attggtgggc
tctgtaccaa
atggaaattt
aaaaacaatt
tgggtggtgc
ctgttcttge
ttaaggcgat
acccagccac
tagaaatcga
accgcaagcc
tagtacagcg
acattggtcg

ttgtcgcagg

Asp
Asp
Lys
Thr
310
Leu
Asp

Phe

Glu

LysS
Ala
Ala
295
Asp
Gly
Ala

Phe

Phe
375

Leu
Leu
280
Leu
Ile
Asn
Phe
Ser

360

Tyr

aggtcaactt
aaacgctgaa
caatgtcgtt
tgacttgctc
cgtcatcggt
ctggggtaat
cctcgacgca
ccgcacccta
agtttctgca
tgaaaacgac
cggactcggc
cgaacgcttc
cgaccagcgc
tttcgacgcc
cgaccgcgga

cgtagatacc

38333

6413143_1

250

val
265

GIn Arg

Ash Arg His

Glu Ser Ile

Phe Pro

315

Tyr

Leu Leu Ala

330

Leu Thr Glu

345

Leu Ile Ser

gaaatccaag
atcgcctatc
ctcatcgaac
ggtcccggcea
ggttgcaacg
cgcttccccg
ctcggcatca
gagtgggccg
cgcgccageg
caccactggc
gccgcccgac
ggcaccaaag
ttcgcegtgg
ggctcctacg
ggcctcaaca

gatatttttt

-5O-

Ala
270

Phe Asp

Ile
285

val

ASp Gly

Lys Pro

300
Gln

Tyr His

Met Ala Lys

GlIn
350

Glu

Ser Arg

Pro

cgatcggtga
accgctgggg
acgccctcac
aagccatcaa
gttccaccgg
ccacgtccat
ccacggtcgc
caatgtaccc
cctggcaaat
acgaaggcaa
gcatcgccca
cccaaaagaa
aatcctactt
tcttgctcac
aggcactcga

acccctacca

255

Gly Ser

Arg Asp

val Leu

Glu
320

val

Gln
Ile
335

Met Asp

Asp Asn

tgtctccacc
tgaataccgc
tggagattcc
cactgatatt
acctggctcc
tcgtgatcag
cgcagtactt
agaaactgtt
cggcattcaa
ctactacgaa
cctcacctac
cgaaaaccca
ggactaccaa
cgacgccctce
atccatcaaa

ccagcaagaa

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



38333

6413143_1

cacctctcca gaaacctggg aaatctactg gcaatggcaa aaatcgtatc ccctgtcggc 1020
cacgatgctt tcctcaccga aagccgccaa atggatcgca tcgtgaggaa cttcttcagc 1080
ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa 1134
<210> 63
<211> 377
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> 313s
<400> 63
Mei Pro Thr Leu Ala Pro Ser Gly Gln Leu Glu ITle GIn Ala Ile Gly

5 10 15

Asp val Ser Thr Glu Ala Gly Ala Ile Ile Thr Asn Ala Glu Ile Ala
20 25 30

Tyr His Arg Trp Gly Glu Tyr Arg val Asp Lys Glu Gly Arg Ser Asn
35 40 45

val Va% Leu ITe Glu His Aga Leu Thr Gly Asp Ser Asn Ala Ala Asp
5 5 60

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala Ile Asn Thr Asp Ile
65 70 75 80

Tyr Cys val Ile Cys Thr Asn val Ile Gly Gly Cys Asn Gly Ser Thr
85 90 95

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
100 105 110

Pro Ala Thr Ser Ile Arg Asp GIn val Asn Ala Glu Lys Gln Phe Leu
115 120 125

Asp Ala Leu Gly Ile Thr Thr val Ala Ala val Leu Gly Gly Ser Met
130 135 140

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr val
145 150 155 160

Gly Ala Ala Ala val Leu Ala val ser Ala Arg Ala Ser Ala Trp Gln
165 170 175

Ile Gly Ile GIn Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
180 185 190

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
195 200 205

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
210 215 220

Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu Asn Pro
225 230 235 240

Leu Gly Pro Tyr Arg Lys Pro Asp Gln Arg Phe Ala val Glu Ser Tyr
245 250 255

Leu Asp Tyr GIn Ala Asp Lys Leu val GIn Arg Phe Asp Ala Gly ser
260 265 270

-60-



Tyr
Arg
val
305
His
Ser

Arg

Pro

val
Gly
290
Ala
Leu
Pro

Ile

Ser
370

<210>
<211>
<212>

Leu
275
Gly
Gly
Ser
val
val

355
Thr

64

Leu
Leu
val
Arg
Gly
340

Arg

Tyr

1134
ADN

Thr
ASn
Asp
ASn
325
His
AsSn

Ile

Asp
Lys
Thr
310
Leu
Asp

Phe

Glu

Ala
Ala
295
Asp
Gly
Ala

Phe

Phe
375

Leu
280
Leu
Ile
Asn
Phe
Ser

360

Tyr

<213>
<220>
<223>

<400>
atgcccaccc

gaagccggag
gtagataaag
aacgcagccg
tactgcgtga
atgcatccag
gtaaacgccg
ggtggttcca
ggcgcagctg
tccgcccaaa
tccggetgea
cgtggcgaac
ctcggtccct
gcagacaagc
aaccgccacg
gttccagtcc
cacctctcca

cacgatgctt

Trinh ty nhan tao

313s

64

tcgegecttc
caatcattac
aaggacgcag
attggtgggc
tctgtaccaa
atggaaattt
aaaaacaatt
tgggtggtgc
ctgttcttgce
ttaaggcgat
acccagccac
tagaaatcga
accgcaagcec
tagtacagcg
acattggtcg
ttgtcgcagg
gaaacctggg

tcctcaccga

aggtcaactt
aaacgctgaa
caatgtcgtt
tgacttgctc
cgtcatcggt
ctggggtaat
cctcgacgca
ccgcacccta
agtttctgca
tgaaaacgac
cggactcggc
cgaacgcttc
cgaccagcgc
tttcgacgcc
cgaccgcgga
cgtagatacc
aaatctactg

aagccgccaa

38333

6413143_1

Asn Arg His

Glu Ser Ile

Ser Pro

315

Tyr

Leu Ala

330

Leu

Leu Thr Glu

345

Leu Ile Ser

Ile

gaaatccaag
atcgcctatc
ctcatcgaac
ggtcccggcea
ggttgcaacg
cgctteccecg
ctcggcatca
gagtgggccg
cgcgecagceg
caccactggc
gccgcccgac
ggcaccaaag
ttcgcegtgg
ggctcctacg
ggcctcaaca
gatatttctt
gcaatggcaa

atggatcgca

-61-

Ile
285

Asp Gly

val Pro

Lys
300
Gln

Tyr His

Met Ala Lys

Gln
350

Ser Arg

Pro Asp Glu

365

cgatcggtga
accgctgggg
acgccctcac
aagccatcaa
gttccaccgg
ccacgtccat
ccacggtcgc
caatgtaccc
cctggcaaat
acgaaggcaa
gcatcgccca
cccaaaagaa
aatcctactt
tcttgctcac
aggcactcga
acccctacca
aaatcgtatc

tcgtgaggaa

Arg Asp

val Leu

Glu
320

Gln

Ile val

335

Met Asp

Asp Asn

tgtctccacc
tgaataccgc
tggagattcc
cactgatatt
acctggctcc
tcgtgatcag
cgcagtactt
agaaactgtt
cggcattcaa
ctactacgaa
cctcacctac
cgaaaaccca
ggactaccaa
cgacgccctc
atccatcaaa
ccagcaagaa
ccctgtcggce

cttcttcagc

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

1020
1080



38333
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ctcatctccc cagacgaaga caacccttcg acctacatcg agttctacat ctaa 1134
<210> 65
<211> 377
<212> PRT
- <213> Trinh tu nhan tao
<220>
<223> 313y
<400> 65 '
Met Pro Thr Leu Ala Pro Ser Gly Gln Leu Glu Ile GIn Ala Ile Gly
1 5 10 15

Asp val Ser ng Glu Ala Gly Ala I}e Ile Thr Asn Ala Glu Ile Ala
5 30

Tyr His Arg Trp Gly Glu Tyr Arg val Asp Lys Glu Gly Arg Ser Asn
35 40 45

val val Leu Ile Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp
50 55 60

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala IT1e Asn Thr Asp Ile
65 70 75 80

Tyr Cys val Ile Cys Thr Asn val Ile Gly Gly Cys Asn Gly ser Thr
85 90 95

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
100 105 110

pro Ala Thr Ser Ile Arg Asp Gln val Asn Ala Glu Lys Gln Phe Leu
115 120 125

Asp Ala Leu Gly Ile Thr Thr val Ala Ala val Leu Gly Gly Ser Met
130 135 140

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr val
145 150 155 160

Gly Ala Ala Ala val Leu Ala val ser Ala Arg Ala Ser Ala Trp Gln
165 170 175

Ile Gly Ile Gln Ser Ala Gln Ile Lys Ala Ile Glu Asn Asp His His
180 185 190

Trp His Glu Gly Asn Tyr Tyr Glu ser Gly Cys Asn Pro Ala Thr Gly
195 200 205

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
210 215 220

Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala GIn Lys Asn Glu Asn Pro
225 230 235 240

Leu Gly Pro Tyr Arg Lys Pro Asp Gln Arg Phe Ala val Glu Ser Tyr
245 250 255

Leu Asp Tyr Gln Ala Asp Lys Leu val GIn Arg Phe Asp Ala Gly Ser
260 265 270

Tyr val Leu Leu Thr Asp Ala Leu Ash Arg His Asp Ile Gly Arg Asp
275 280 285

-62-



Arg Gly

290
val Ala
305

His Leu

Ser Pro
Arg Ile

ser
370

Pro

<210>
<211>
<212>
<213>
<220>
<223>

<400>
atgcccaccc

gaagccggag
gtagataaag
aacgcagccg
tactgcgtga
atgcatccag
gtaaacgccg
ggtggttcca
ggcgcagcetg
tccgcccaaa
tccggetgea
cgtggcgaac
ctcggtcect
gcagacaagc
aaccgccacg
gttccagtcc
cacctctcca
cacgatgctt

ctcatctccc

Gly
Gly
Ser
val
val

355
Thr

66

1134

ADN
Trinh tu nhan tao

66

Leu Asn

val Asp

Lys

Thr

Ala
295

Leu

Asp Ile

310

Asn
325

Arg

Gly His

340

Arg Asn

Tyr Ile

313y

tcgegecttce
caatcattac
aaggacgcag
attggtgggc
tctgtaccaa
atggaaattt
aaaaacaatt
tgggtggtgc
ctgttcttgc
ttaaggcgat
acccagccac
tagaaatcga
accgcaagcc
tagtacagcg
acattggtcg
ttgtcgcagg
gaaacctggg
tcctcaccga

cagacgaaga

Leu

Asp

Phe

Glu

Gly Asn

Ala Phe

Phe Ser

360

Phe
375

Tyr

aggtcaactt
aaacgctgaa
caatgtcgtt
tgacttgctc
cgtcatcggt
ctggggtaat
cctcgacgca
ccgcacccta
agtttctgca
tgaaaacgac
cggactcggc
cgaacgcttc
cgaccagcgc
tttcgacgcc
cgaccgcgga
cgtagatacc
aaatctactg
aagccgccaa

caacccttcg

38333

6413143_1

Glu Ser Ile
Tyr Tyr Pro
315

Leu Leu Ala
330

Leu Thr Glu
345

Leu Ile Ser

Ile

gaaatccaag
atcgcctatc
ctcatcgaac
ggtcccggea
ggttgcaacg
cgcttccccg
ctcggcatca
gagtgggccg
cgcgccageg
caccactggc
gccgeccgac
ggcaccaaag
ttcgecgtygg
ggctcctacg
ggcctcaaca
gatatttatt
gcaatggcaa
atggatcgca

acctacatcg

-63-

Lys val Pro

300
Gln

Tyr His

Met Ala Lys

Gln
350

Glu

Ser Arg

Pro Asp

cgatcggtga
accgctgggg
acgccctcac
aagccatcaa
gttccaccgg
ccacgtccat
ccacggtcgc
caatgtaccc
cctggcaaat
acgaaggcaa
gcatcgccca
cccaaaagaa
aatcctactt
tcttgctcac
aggcactcga
acccctacca
aaatcgtatc
tcgtgaggaa

agttctacat

val Leu

Glu
320

Gln

Ile val

335

Met Asp

Asp Asn

tgtctccacc
tgaataccgc
tggagattcc
cactgatatt
acctggctcc
tcgtgatcag
cgcagtactt
agaaactgtt
cggcattcaa
ctactacgaa
cctcacctac
cgaaaaccca
ggactaccaa
cgacgccctc
atccatcaaa
ccagcaagaa
ccctgtecggce
cttcttcagc

ctaa

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

1020
1080
1134



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

<220>
<223>

<400>

Met
1

Asp
Tyr
val
Trp

65
Tyr
Gly
Pro
Asp
Gly
145
Gly
Ile
Trp
Leu
Glu
225
Leu
Leu
Tyr

Arg

val

Pro
val
His
val

50
Trp
cys
Pro
Ala
Ala
130
Gly
Ala
Gly
His
Gly
210
Ile
Gly
Asp
val
Gly

290

Ala

67
377

PRT
Trinh tu nhan tao

313

67
Thr

ser
Arg

35
Leu
Ala
val
Gly
Thr
115
Leu
Ala
Ala
Ile
Glu
195
Ala
Asp
Pro
Tyr
Leu
275

Gly

Gly

C

Leu
Thr

20
Trp
Ile
Asp
Ile
Ser
100
Ser
Gly
Arg
Ala
Gln
180
Gly
Ala
Glu
Tyr
Gln
260
Leu

Leu

val

Gly
Glu
Leu
cys

85
Met
Ile
Ile
Thr
val
165
Ser
ASn
Arg
Arg
Arg
245
Ala
Thr

Asn

Asp

Pro

Ala

Glu

His

Leu

70

Thr

His

Arg

Thr

Leu

150

Leu

Ala

Tyr

Arg

Phe

230

Lys

Asp

Asp

Lys

Thr

Ser
Gly
Tyr
Ala

55
Gly
ASh
Pro
Asp
Thr
135
Glu
Ala
Gln
Tyr
Ile
215
Gly
Pro
Lys
Ala
Ala

295

Asp

Gly
Ala
Arg

40
Leu
Pro
val
Asp
Gln
120
val

Trp

val

Glu
200
Ala
Thr
Asp
Leu
Leu
280

Leu

Ile

Gln
Ile

25
val
Thr
Gly
Ile
Gly
105
val
Ala
Ala
Ser
Lys
185

Ser

Lys
Gln
val
265
Ash

Glu

Cys

38333

6413143_1

Leu

10
Ile
Asp
Gly
Lys
Gly

90
ASn
Asn
Ala
Ala
Ala
170
Ala
Gly
Leu
Ala
Arg
250
Gln
Arg

Ser

Tyr

Glu
Thr
Lys
Asp
Ala

75
Gly
Phe
Ala
val
Met
155
Arg
Ile
cys
Thr
Gln
235
Phe

Arg

His

Pro

Ile
ASn
Glu
Ser

60
Ile
Cys
Trp
Glu
Leu
140
Tyr
Ala
Glu
AsSn
Tyr
220
Lys
Ala
Phe
Asp
Lys

300

Tyr

Gln
Ala
Gly

45
ASn
Ash
ASnh
Gly
Lys
125
Gly
Pro
Ser
Asn
Pro
205
Arg
ASn
val
Asp
Ile
285

val

His

Ala
Glu

30
Arg
Ala
Thr
Gly
ASn
110
Gln
Gly
Glu
Ala
Asp
190
Ala
Gly
Glu
Glu
Ala
270
Gly

Pro

GlIn

Ile

15
Ile
Ser
Ala
Asp
Ser

95
Arg
Phe
Ser
Thr
Trp
175
His
Thr
Glu
AsSn
Ser
255
Gly
Arg

val

Gln

Gly
Ala
ASn
Asp
Ile

80
Thr
Phe
Leu
Met
val
160
Gln
His
Gly
Leu
Pro
240
Tyr
ser
Asp

Leu

Glu



305

Ser

Arg Ile val
355

Pro Ser Thr
370

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

<220>
<223>

<400>

Leu Ser

Pro val

310

325

340

68

1134

ADN
Trinh tu nhan tao

313C

68

atgcccaccc tcgecgecttce

gaagccggag caatcattac

gtagataaag

aacgcagccg

aaggacgcag

attggtgggc

tactgcgtga tctgtaccaa

atgcatccag

gtaaacgccg

atggaaattt

aaaaacaatt

ggtggttcca tgggtggtgc

ggcgcagctg

ctgttcttge

tccgcccaaa ttaaggcgat

tccggetgca acccagccac

cgtggcgaac tagaaatcga

ctcggtecect
gcagacaagc
aaccgccacg

gttccagtcc

accgcaagcc
tagtacagcg
acattggtcg
ttgtcgcagg

cacctctcca gaaacctggg

cacgatgctt

tcctcaccga

ctcatctccc cagacgaaga

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

69
377
PRT
Trinh tu nhén tao

Arg Asn Leu

Arg Asn Phe

Tyr Ile Glu

Gly Asn

Gly His Asp Ala Phe

Phe Ser
360

Phe Tyr
375

aggtcaactt
aaacgctgaa
caatgtcgtt
tgacttgctc
cgtcatcggt
ctggggtaat
cctcgacgea
ccgcacccta
agtttctgca
tgaaaacgac
cggactcggc
cgaacgcttc
cgaccagcgc
tttcgacgcc
cgaccgcgga
cgtagatacc
aaatctactg
aagccgccaa

caacccttcg

38333

6413143_1

315

Leu Ala
330

Leu Thr Glu
345

Leu

Leu Ile ser

Ile

gaaatccaag
atcgcctatc
ctcatcgaac
ggtcccggca
ggttgcaacg
cgcttccccg
ctcggcatca
gagtgggccg
cgcgccagceg
caccactggc
gccgcccgac
ggcaccaaag
ttcgcegtygg
ggctcctacg
ggcctcaaca
gatatttgtt
gcaatggcaa
atggatcgca

acctacatcg

-65-

320

Met Ala Lys Ile val

335

Ser Arg Gln Met Asp

350

Pro Asp Glu Asp Asn

365

cgatcggtga
accgctgggg
acgccctcac
aagccatcaa
gttccaccgg
ccacgtccat
ccacggtcgc
caatgtaccc
cctggcaaat
acgaaggcaa
gcatcgccca
cccaaaagaa
aatcctactt
tcttgctcac
aggcactcga
acccctacca
aaatcgtatc
tcgtgaggaa

agttctacat

tgtctccacc
tgaataccgc
tggagattcc
cactgatatt
acctggctcc
tcgtgatcag
cgcagtactt
agaaactgtt
cggcattcaa
ctactacgaa
cctcacctac
cgaaaaccca
ggactaccaa
cgacgccctce
atccatcaaa
ccagcaagaa
ccctgteggce
cttcttcagce

ctaa

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

1020
1080
1134



<220>
<223>

<400>

Met
1
Asp
Tyr
val
Trp
65
Tyr
Gly
Pro
Asp
Gly
145
Gly
Ile
Trp
Leu
Glu
225
Leu
Leu
Tyr
Arg
val

305

His

Pro
val
His
val

50
Trp
Ccys
Pro
Ala
Ala
130
Gly
Ala
Gly
His
Gly
210
Ile
Gly
Asp
val
Gly
290

Ala

Leu

313p

69
Thr

Ser
Arg

35
Leu
Ala
val
Gly
Thr
115
Leu
Ala
Ala
Ile
Glu
195
Ala
Asp
Pro
Tyr
Leu
275
Gly

Gly

ser

Leu
Thr

20
Trp
Ile
Asp
Ile
ser
100
ser
Gly
Arg
Ala
Gln
180
Gly
Ala
Glu
Tyr
Gln
260
Leu
Leu

val

Arg

Glu
Leu
Ccys

85
Met
Ile
Ile
Thr
val
165
Ser
ASn
Arg
Arg
Arg
245
Ala
Thr
Asn

Asp

Asn
325

Pro
Ala
Glu
His
Leu

70
Thr
His
Arg
Thr
Leu
150
Leu
Ala
Tyr
Arg
Phe
230
Lys
ASp
ASp
Lys
Thr

310

Leu

Ser
Gly
Tyr
Ala

55
Gly
Ash
Pro
Asp
Thr
135
Glu
Ala
Gln
Tyr
Ile
215
Gly
Pro
Lys
Ala
Ala
295

Asp

Gly

Gly
Ala
Arg

40
Leu
Pro
val
Asp
Gln
120
val
Trp
val
Ile
Glu
200
Ala
Thr
Asp
Leu
Leu
280
Leu

Ile

Asn

Gln
Ile

25
val
Thr
Gly
Ile
Gly
105
val
Ala
Ala
Ser
Lys
185
Ser
His
Lys
Gln
val
265
Asn
Glu

Pro

Leu

38333

Leu

10
Ile
Asp
Gly
Lys
Gly

90
AsSn
Asn
Ala
Ala
Ala
170
Ala
Gly
Leu
Ala
Arg
250
Gln
Arg
Ser

Tyr

Leu
330

Glu
Thr
Lys
Asp
Ala

75
Gly
Phe
Ala
val
Met
155
Arg
Ile
cys
Thr
Gln
235
Phe
Arg
His
Ile
Pro

315

Ala

-66-

6413143_1

Ile
ASn
Glu
Ser

60
Ile
Ccys
Trp
Glu
Leu
140
Tyr
Ala
Glu
Asn
Tyr
220
Lys
Ala
Phe
Asp
Lys
300

Tyr

Met

GIn
Ala
Gly

45
Asn
Asn
Ash
Gly
Lys
125
Gly
Pro
Ser
ASn
Pro
205
Arg
ASnh
val
Asp
Ile
285
val
His

Ala

Ala
Glu

30
Arg
Ala
Thr
Gly
Ash
110
Gln
Gly
Glu
Ala
ASp
190
Ala
Gly
Glu
Glu
Ala
270
Gly
Pro

Gln

Lys

Ile

15
Ile
Ser
Ala
Asp
Ser

95
Arg
Phe
Ser
Thr
Trp
175
Thr
Glu
Asn
Ser
255
Gly
Arg
val

Gln

Ile

Gly

Asn
Asp
Ile

80
Thr
Phe
Leu
Met
val

160
Gln

Gly
Leu
Pro
240
Tyr
Ser
ASp
Leu
Glu

320

val



38333

6413143_1

ser Pro val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln Met Asp
350

340

345

Arg Ile val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu Asp Asn
365

355

360

Pro Ser Thr Tyr Ile Glu Phe Tyr Ile

370

<210> 70
<211> 11
<212>
<213>
<220>
<223> 31

<400> 70
atgcccaccc

gaagccggag
gtagataaag
aacgcagccg
tactgcgtga
atgcatccag
gtaaacgccg
ggtggttcca
ggcgcagetg
tccgcccaaa
tccggcetgca
cgtggcgaac
ctcggtccct
gcagacaagc
aaccgccacg
gttccagtcc
cacctctcca
cacgatgctt
ctcatctccc
<210> 71
<211> 37
<212>
<213>

<220>
<223> 31

34

ADN
Trinh ty nhan tao

3P

tcgegecttce
caatcattac
aaggacgcag
attggtgggc
tctgtaccaa
atggaaattt
aaaaacaatt
tgggtggtgc
ctgttcttgc
ttaaggcgat
acccagccac
tagaaatcga
accgcaagcc
tagtacagcg
acattggtcg
ttgtcgcagg
gaaacctggg
tcctcaccga

cagacgaaga

7

PRT
Trinh tu nhan tao

3H

375

aggtcaactt
aaacgctgaa
caatgtcgtt
tgacttgctc
cgtcatcggt
ctggggtaat
cctcgacgca
ccgcacccta
agtttctgca
tgaaaacgac
cggactcggc
cgaacgcttc
cgaccagcgc
tttcgacgcc
cgaccgcgga
cgtagatacc
aaatctactg
aagccgccaa

caacccttcg

gaaatccaag
atcgcctatc
ctcatcgaac
ggtcccggca
ggttgcaacg
cgcttccccg
ctcggcatca
gagtgggccg
cgcgecageg
caccactggc
gccgcccgac
ggcaccaaag
ttcgccgtgg
ggctcctacg
ggcctcaaca
gatattcctt
gcaatggcaa
atggatcgca

acctacatcg

-67-

cgatcggtga
accgctgggg
acgccctcac
aagccatcaa
gttccaccgg
ccacgtccat
ccacggtcgc
caatgtaccc
cctggcaaat
acgaaggcaa
gcatcgccca
cCccaaaagaa
aatcctactt
tcttgctcac
aggcactcga
acccctacca
aaatcgtatc
tcgtgaggaa

agttctacat

tgtctccacc
tgaataccgc
tggagattcc
cactgatatt
acctggctcc
tcgtgatcag
cgcagtactt
agaaactgtt
cggcattcaa
ctactacgaa
cctcacctac
cgaaaaccca
ggactaccaa
cgacgccctc
atccatcaaa
ccagcaagaa
ccctgtcggce
cttcttcagc

ctaa

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

1020
1080
1134



<400>

Met
1
ASp
Tyr
val
Trp
65
Tyr
Gly
Pro
Asp
Gly
145
Gly
Ile
Trp
Leu
Glu
225
Leu
Leu
Tyr
Arg
val
305
His

ser

Pro
val
His
val

50
Trp
Ccys
Pro
Ala
Ala
130
Gly
Ala
Gly
His
Gly
210
Ile
Gly
Asp
val
Gly
290
Ala

Leu

Pro

71
Thr

Ser
Arg

35
Leu
Ala
val
Gly
Thr
115
Leu
Ala
Ala
Ile
Glu
195
Ala
Asp
Pro
Tyr
Leu
275
Gly
Gly

Ser

val

Leu
Thr

20
Trp
Ile
Asp
Ile
Ser
100
Ser
Gly
Arg
Ala
Gln
180
Gly
Ala
Glu
Tyr
Gln
260
Leu
Leu

val

Arg

Ala
Glu
Gly
Glu
Leu
Cys

85
Met
Ile
Ile
Thr
val
165
Ser
ASn
Arg
Arg
Arg
245
Ala
Thr
Asn
Asp
Asn

325

His

Pro

Ala

Glu

Leu

70
Thr
His
Arg
Thr
Leu
150
Leu
Ala
Tyr
Arg
Phe
230
Lys
Asp
Asp
Lys
Thr
310

Leu

Asp

Ser
Gly
Tyr
Ala

55
Gly
Asn
Pro
Asp
Thr
135
Glu
Ala
Gln
Tyr
Ile
215
Gly
Pro
Lys
Ala
Ala
295
Asp

Gly

Ala

Gly
Ala
Arg

40
Leu
Pro
val
Asp
Gln
120
val
Trp
val
Ile
Glu
200
Ala
Thr
Asp
Leu
Leu
280
Leu
Ile

Asn

Phe

38333

6413143_1

GIn Leu Glu Ile

Ile

25
val
Thr
Gly
Ile
Gly
105
val
Ala
Ala
Ser
Lys
185
Ser
His
Lys
Gln
val
265
Asn
Glu
His
Leu

Leu
345

Ile
Asp
Gly
Lys
Gly

90
ASn
Asn
Ala
Ala
Ala
170
Ala
Gly
Leu
Ala
Arg
250
Gln
Arg
Ser
Tyr
Leu

330

Thr

Thr
Lys
Asp
Ala

75
Gly
Phe
Ala
val
Met
155
Arg
Ile
Ccys
Thr
Gln
235
Phe
Arg
His
Ile
Pro
315

Ala

Glu

-68-

Asn
Glu
Ser

60
Ile
cys
Trp
Glu
Leu
140
Tyr
Ala
Glu
ASn
Tyr
220
Lys
Ala
Phe
Asp
Lys
300
Tyr

Met

Ser

Gln
Ala
Gly

45
Ash
ASn
ASn
Gly
Lys
125
Gly
Pro
Ser
ASn
Pro
205
Arg
Asn
val
Asp
Ile
285
val
His
Ala

Arg

Ala
Glu

30
Arg
Ala
Thr
Gly
ASnh
110
Gln
Gly
Glu
Ala
Asp
190
Ala
Gly
Glu
Glu
Ala
270
Gly
Pro
Gln

Lys

Gln
350

Ile

15
Ile
ser
Ala
Asp
Ser

95
Arg
Phe
Ser
Thr
Trp
175
His
Thr
Glu
Ash
Ser
255
Gly
Arg
val
Gln
Ile

335

Met

Gly
Ala
AsSn
Asp
Ile

80
Thr
Phe
Leu
Met
val
160
GlIn
His
Gly
Leu
Pro
240
Tyr
Ser
Asp
Leu
Glu
320

val

Asp



355

38333

6413143_1
Arg Ile val Arg Asn Phe Phe ger Leu Ile Ser Pro Asp Glu Asp Asn
6 365

Pro Ser Thr Tyr Ile Glu Phe Tyr Ile

370

<210> 72
<211>
<212>
<213>
<220>
<223>
<400> 72
atgcccaccc
gaagccggag
gtagataaag
aacgcagccg
tactgcgtga
atgcatccag
gtaaacgccg
ggtggttcca
ggcgcagctg
tccgcccaaa
tccggctgcea
cgtggcgaac
ctcggtccct
gcagacaagc
aaccgccacg
gttccagtcc
cacctctcca
cacgatgctt
ctcatctccc
<210> 73
<211> 37
<212>
<213>
<220>
<223>
<400> 73

1

1134
ADN
Trinh ty nhan tao

313H

tcgecgecttce
caatcattac
aaggacgcag
attggtgggc
tctgtaccaa
atggaaattt
aaaaacaatt
tgggtggtgc
ctgttcttgc
ttaaggcgat
acccagccac
tagaaatcga
accgcaagcc
tagtacagcg
acattggtcg
ttgtcgcagg
gaaacctggg
tcctcaccga

cagacgaaga

7

PRT
Trinh ty nhan tao

313Q

Met Pro Thr Leu Ala Pro Ser G
5

375

aggtcaactt
aaacgctgaa
caatgtcgtt
tgacttgctc
cgtcatcggt
ctggggtaat
cctcgacgca
ccgcacccta
agtttctgca
tgaaaacgac
cggactcggc
cgaacgcttc
cgaccagcgc
tttcgacgcc
cgaccgcgga
cgtagatacc
aaatctactg
aagccgccaa

caacccttcg

gaaatccaag
atcgcctatc
ctcatcgaac
ggtcccggca
ggttgcaacg
cgcttccccg
ctcggcatca
gagtgggccg
cgcgecageg
caccactggc
gccgeccgac
ggcaccaaag
ttcgeegtgg
ggctcctacg
ggcctcaaca
gatattcatt
gcaatggcaa
atggatcgca

acctacatcg

-69-

cgatcggtga
accgctgggg
acgccctcac
aagccatcaa
gttccaccgg
ccacgtccat
ccacggtcgc
caatgtaccc
cctggcaaat
acgaaggcaa
gcatcgccca
cccaaaagaa
aatcctactt
tcttgctcac
aggcactcga
acccctacca
aaatcgtatc
tcgtgaggaa

agttctacat

tgtctccacc
tgaataccgc
tggagattcc
cactgatatt
acctggctcc
tcgtgatcag
cgcagtactt
agaaactgtt
cggcattcaa
ctactacgaa
cctcacctac
cgaaaaccca
ggactaccaa
cgacgccctc
atccatcaaa
ccagcaagaa
ccctgtcggce
cttcttcagc

ctaa

1y Gln Leu Glu Ile Gln Ala Ile Gly
10 15

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

1020
1080
1134



Asp
Tyr
val
Trp

65
Tyr
Gly
Pro
Asp
Gly
145
Gly
Ile
Trp
Leu
Glu
225
Leu
Leu
Tyr
Arg
val
305
His
Ser

Arg

Pro

val
His
val

50
Trp
cys
Pro
Ala
Ala
130
Gly
Ala
Gly
His
Gly
210
Ile
Gly
Asp
val
Gly
290
Ala
Leu
Pro

Ile

Ser

Ser
Arg
Leu
Ala
val
Gly
Thr
115
Leu
Ala
Ala
Ile
Glu
195
Ala
Asp
Pro
Tyr
Leu
275
Gly
Gly
Ser
val
val

355
Thr

Thr

20
Trp
Ile
Asp
Ile
Ser
100
Ser
Gly
Arg
Ala
Gln
180
Gly
Ala
Glu
Tyr
Gln
260
Leu
Leu
val
Arg
Gly
340

Arg

Tyr

Glu
Gly
Glu
Leu
Ccys

85
Met
Ile
Ile
Thr
val
165
Ser
ASn
Arg
Arg
Arg
245
Ala
Thr
AsSn
Asp
Asn
325
His
Asn

Ile

Ala
Glu
His
Leu

70
Thr
His
Arg
Thr
Leu
150
Leu
Ala
Tyr
Arg
Phe
230
Lys
Asp
Asp
Lys
Thr
310
Leu
Asp

Phe

Glu

Gly
Tyr
Ala

55
Gly
Asn
Pro
Asp
Thr
135
Glu
Ala
Gln
Tyr
Ile
215
Gly
Pro
Lys
Ala
Ala
295
Asp
Gly
Ala

Phe

Phe

Ala
Arg

40
Leu
Pro
val
Asp
Gln
120
val
Trp
val
Ile
Glu
200
Ala
Thr
Asp
Leu
Leu
280
Leu
Ile
ASn
Phe
Ser

360
Tyr

38333

6413143_1

Ile Ile Thr Asn

25

val
Thr
Gly
Ile
Gly
105
val
Ala
Ala
Ser
Lys
185
ser
His
Lys
Gln
val
265
Ash
Glu
Gln
Leu
Leu
345

Leu

Ile

Asp
Gly
Lys
Gly

90
ASn
Asn
Ala
Ala
Ala
170
Ala
Gly
Leu
Ala
Arg
250
Gln
Arg
Ser
Tyr
Leu
330

Thr

Ile

Lys
Asp
Ala

75
Gly
Phe
Ala
val
Met

155

Arg

cys
Thr
Gln
235
Phe
Arg
His
Ile
Pro
315
Ala

Glu

ser

-70-

Glu
Ser

60
Ile
Cys
Trp
Glu
Leu
140
Tyr
Ala
Glu
ASn
Tyr
220
Lys
Ala
Phe
Asp
Lys
300
Tyr
Met

Ser

Pro

Ala
Gly

45
Asn
Asn
Asn
Gly
Lys
125
Gly
Pro
Ser
Asn
Pro
205
Arg
ASn
val
Asp
Ile
285
val
His
Ala

Arg

AsSp
365

Glu

30
Arg
Ala
Thr
Gly
AsSn
110
Gln
Gly
Glu
Ala
ASp
190
Ala
Gly
Glu
Glu
Ala
270
Gly
Pro
Gln
Lys
Gln

350
Glu

Ile
ser
Ala
Asp
Ser

95
Arg
Phe
Ser
Thr
Trp
175
His
Thr
Glu
ASn
Ser
255
Gly
Arg
val
Gln
Ile
335

Met

Asp

Ala
Asn
Asp
Ile

80
Thr
Phe
Leu
Met
val

160

Gln

Gly
Leu
Pro
240
Tyr
Ser
Asp
Leu
Glu
320
val

Asp

Asn



370

<210> 74

1134

ADN
Trinh ty nhan tao

<211>
<212>
<213>

<220>
<223>

<400> 74

atgcccaccc
gaagccggag
gtagataaag
aacgcagccg
tactgcgtga
atgcatccag
gtaaacgccg
ggtggttcca
ggcgcagcetg
tccgeccaaa
tccggetgea
cgtggcgaac
ctcggtcect
gcagacaagc
aaccgccacg
gttccagtcc
cacctctcca
cacgatgctt

ctcatctccc

<210> 75

377

PRT
Trinh tu nhan tao

<211>
<212>
<213>

<220>
<223>

<400> 75
Met Pro Thr Leu Ala Pro Ser G
5

1

Asp val ser Thr Glu Ala Gly Ala I}g I1e Thr Asn Ala G
20

313Q

tcgegecttce
caatcattac
aaggacgcag
attggtgggc
tctgtaccaa
atggaaattt
aaaaacaatt
tgggtggtgc
ctgttcttge
ttaaggcgat
acccagccac
tagaaatcga
accgcaagcc
tagtacagcg
acattggtcg
ttgtcgcagg
gaaacctggg
tcctcaccga

cagacgaaga

3131

375

aggtcaactt
aaacgctgaa
caatgtcgtt
tgacttgctc
cgtcatcggt
ctggggtaat
cctcgacgca
ccgcacccta
agtttctgca
tgaaaacgac
cggactcggc
cgaacgcttc
cgaccagcgc
tttcgacgcc
cgaccgcgga
cgtagatacc
aaatctactg
aagccgccaa

caacccttcg

38333

6413143_1

gaaatccaag
atcgcctatc
ctcatcgaac
ggtcccggca
ggttgcaacg
cgcttccccg
ctcggcatca
gagtgggccg
cgcgccageg
caccactggc
gccgcccgac
ggcaccaaag
ttcgcegtygg
ggctcctacg
ggcctcaaca
gatattcaat
gcaatggcaa
atggatcgca

acctacatcg

-71-

cgatcggtga
accgctgggg
acgccctcac
aagccatcaa
gttccaccgg
ccacgtccat
ccacggtcgc
caatgtaccc
cctggcaaat
acgaaggcaa
gcatcgccca
cccaaaagaa
aatcctactt
tcttgctcac
aggcactcga
acccctacca
aaatcgtatc
tcgtgaggaa

agttctacat

tgtctccacc
tgaataccgc
tggagattcc
cactgatatt
acctggctcc
tcgtgatcag
cgcagtactt
agaaactgtt
cggcattcaa
ctactacgaa
cctcacctac
cgaaaaccca
ggactaccaa
cgacgccctc
atccatcaaa
ccagcaagaa
ccctgteggc
cttcttcagc

ctaa

1y GIn Leu Glu Ile GIn Ala Ile Gly
10 15

Ju Ile Ala
30

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

1020
1080
1134



Tyr
val
Trp

65
Tyr
Gly
Pro
Asp
Gly
145
Gly
Ile
Trp
Leu
Glu
225
Leu
Leu
Tyr
Arg
val
305
His
Ser

Arg

Pro

His
val

50
Trp
Ccys
Pro
Ala
Ala
130
Gly
Ala
Gly
His
Gly
210
Ile
Gly
ASp
val
Gly
290
Ala
Leu
Pro

Ile

ser
370

<210>

Arg
Leu
Ala
val
Gly
Thr
115
Leu
Ala
Ala
Ile
Glu
195
Ala
AsSp
Pro
Tyr
Leu
275
Gly
Gly
Ser
val
val

355
Thr

76

Trp
Ile
Asp
Ile
Ser
100
ser
Gly
Arg
Ala
Gln
180
Gly
Ala
Glu
Tyr
Gln
260
Leu
Leu
val
Arg
Gly
340

Arg

Tyr

Gly
Glu
Leu
Cys

85
Met
Ile
Ile
Thr
val
165
Ser
Ash
Arg
Arg
Arg
245
Ala
Thr
ASn
Asp
ASn
325
His
ASn

Ile

Glu
His
Leu

70
Thr
His
Arg
Thr
Leu
150
Leu
Ala
Tyr
Arg
Phe
230
Lys
Asp
Asp
Lys
Thr
310
Leu
ASp

Phe

Glu

Tyr
Ala

55
Gly
Asn
Pro
Asp
Thr
135
Glu
Ala
Gln
Tyr
Ile
215
Gly
Pro
Lys
Ala
Ala
295
AsSp
Gly
Ala

Phe

Phe
375

Arg

40
Leu
Pro
val
Asp
Gln
120
val
Trp
val
Ile
Glu
200
Ala
Thr
Asp
Leu
Leu
280
Leu
Ile
ASn
Phe
Ser

360

Tyr

val
Thr
Gly
Ile
Gly
105
val
Ala
Ala
Ser
Lys
185
Ser
His
Lys
Gln
val
265
ASn
Glu
Ile
Leu
Leu
345

Leu

Ile

38333

6413143_1
Asp Lys Glu

Gly Asp Ser
60

Lys
Gly
90
Asn
Asn
Ala
Ala
Ala
170
Ala
Gly
Leu
Ala
Ar
250
Gln
Arg
Ser
Tyr
Leu
330

Thr

Ile

Ala

75
Gly
Phe
Ala
val
Met
155
Arg
Ile
cys

Thr

Gln
235

g Phe

Arg
His
Ile
Pro
315
Ala

Glu

Ser

-72-

Ile

cys

Trp

Glu

Leu

140

Tyr

Ala

Glu

Asn

Tyr

220

Lys

Ala

Phe

Asp

Lys

300

Tyr

Met

ser

Pro

45

AsSn
ASn
ASn
Gly
Lys
125
Gly
Pro
Ser
AsSn
Pro
205
Arg
ASn
val
Asp
Ile
285
val
His
Ala

Arg

Arg
Ala
Thr
Gly
Asn
110
Gln
Gly
Glu
Ala
Asp
190
Ala
Gly
Glu
Glu
Ala
270
Gly
Pro
Gln
Lys
Gln

350
Glu

ser
Ala
Asp
Ser

95
Arg
Phe
Ser
Thr
Trp
175
His
Thr
Glu
Asn
Ser
255
Gly
Arg
val
Gln
Ile
335

Met

Asp

Asn
Asp
Ile

80
Thr
Phe
Leu
Met
val
160
Gln
His
Gly
Leu
Pro
240
Tyr
Ser
Asp
Leu
Glu
320
val

Asp

Asn



<211>
<212>
<213>

<220>
<223>

<400> 76

atgcccaccc
gaagccggag
gtagataaag
aacgcagccg
tactgcgtga
atgcatccag
gtaaacgccg
ggtggttcca
ggcgcagetg
tccgcccaaa
tccggetgea
cgtggcgaac
ctcggtcect
gcagacaagc
aaccgccacg
gttccagtcc
cacctctcca
cacgatgctt

ctcatctccc

<210> 77

377

PRT
Trinh tu nhan tao

<211>
<212>
<213>

<220>
<223>

<400> 77
Mei Pro Thr

Asp val Ser
Tyr His Arg
35

val val Leu

1134
ADN
Trinh ty nhan tao

3131

tcgegecttce
caatcattac
aaggacgcag
attggtgggc
tctgtaccaa
atggaaattt
aaaaacaatt
tgggtggtgc
ctgttcttgce
ttaaggcgat
acccagccac
tagaaatcga
accgcaagcc
tagtacagcg
acattggtcg
ttgtcgcagg
gaaacctggg
tcctcaccga

cagacgaaga

3137

Leu
5

Thr
20

Trp

Ile

aggtcaactt
aaacgctgaa
caatgtcgtt
tgacttgctc
cgtcatcggt
ctggggtaat
cctcgacgca
ccgcacccta
agtttctgca
tgaaaacgac
cggactcggc
cgaacgcttc
cgaccagcgc
tttcgacgcec
cgaccgcgga
cgtagatacc
aaatctactg
aagccgccaa

caacccttcg

38333

6413143_1

gaaatccaag
atcgcctatc
ctcatcgaac
ggtcccggca
ggttgcaacg
cgcttccccg
ctcggcatca
gagtgggceg
cgcgcecageg
caccactggc
gccgcccgac
ggcaccaaag
ttcgcegtgg
ggctcctacg
ggcctcaaca
gatattatct
gcaatggcaa
atggatcgca

acctacatcg

Ala Pro Ser Gly Gln Leu Glu
10
Glu Ala Gly Ala Ile Ile Thr
25
Gly Glu Tyr Azg val Asp Lys
0

Glu His Ala Leu Thr Gly Asp

-73-

cgatcggtga
accgctgggg
acgccctcac
aagccatcaa
gttccaccgg
ccacgtccat
ccacggtcgc
caatgtaccc
cctggcaaat
acgaaggcaa
gcatcgccca
cccaaaagaa
aatcctactt
tcttgctcac
aggcactcga
acccctacca
aaatcgtatc
tcgtgaggaa

agttctacat

tgtctccacc
tgaataccgc
tggagattcc
cactgatatt
acctggctcc
tcgtgatcag
cgcagtactt
agaaactgtt
cggcattcaa
ctactacgaa
cctcacctac
cgaaaaccca
ggactaccaa
cgacgccctce
atccatcaaa
ccagcaagaa
ccctgtcggce
cttcttcagc

ctaa

Ile Gln Ala Ile Gly
15

Asn Ala Glu Ile Ala
30

Glu Gly Arg Ser Asn
45

ser Asn Ala Ala Asp

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

1020
1080
1134



Trp

65
Tyr
Gly
Pro
Asp
Gly
145
Gly
Ile
Trp
Leu
Glu
225
Leu
Leu
Tyr
Arg
val
305
His
Ser

Arg

Pro

50
Trp

cys
Pro
Ala
Ala
130
Gly
Ala
Gly
His
Gly
210
Ile
Gly
Asp
val
Gly
290
Ala
Leu
Pro

Ile

ser
370

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

Ala
val
Gly
Thr
115
Leu
Ala
Ala
Ile
Glu
195
Ala
Asp
Pro
Tyr
Leu
275
Gly
Gly
Ser
val
val

355
Thr

78

Asp
Ile
Ser
100
Ser
Gly
Arg
Ala
Gln
180
Gly
Ala
Glu
Tyr
Gln
260
Leu
Leu
val
Arg
Gly
340
Arg

Tyr

1134
ADN
Trinh tu nhan tao

Leu
cys

85
Met
Ile
Ile
Thr
val
165
Ser
ASn
Arg
Arg
Arg
245
Ala
Thr
Asn
Asp
AsSn
325
His
ASn

Ile

Leu

70
Thr
His
Arg
Thr
Leu
150
Leu
Ala
Tyr
Arg
Phe
230
Lys
Asp
Asp
Lys
Thr
310
Leu
Asp

Phe

Glu

55
Gly

Asn
Pro
Asp
Thr
135
Glu
Ala
Gln
Tyr
Ile
215
Gly
Pro
Lys
Ala
Ala
295
Asp
Gly
Ala

Phe

Phe
375

Pro
val
Asp
Gln
120
val
Trp
val
Ile
Glu
200
Ala
Thr
Asp
Leu
Leu
280
Leu
Ile
Asn
Phe
Ser

360

Tyr

Gly
Ile
Gly
105
val
Ala
Ala
Ser
Lys
185
ser
His
Lys
Gln
val
265
ASn
Glu
Thr
Leu
Leu
345

Leu

Ile

38333

6413143_1
60

Lys Ala Ile

Gly

90
Asn
ASn
Ala
Ala
Ala
170
Ala
Gly
Leu
Ala
Arg
250
Gln
Arg
Ser
Tyr
Leu
330

Thr

Ile

75
Gly

Phe
Ala
val
Met
155
Arg
Ile
cys
Thr
GlIn
235
Phe
Arg
His
Ile
Pro
315
Ala

Glu

Ser

-74-

Ccys
Trp
Glu
Leu
140
Tyr
Ala
Glu
Asn
Tyr
220
Lys
Ala
Phe
Asp
Lys
300
Tyr
Met

Ser

Pro

Asn
ASn
Gly
Lys
125
Gly
Pro
ser
ASn
Pro
205
Arg
Asnh
val
Asp
Ile
285
val
His
Ala

Arg

Asp

Thr
Gly
AsSn
110
Gln
Gly
Glu
Ala
Asp
190
Ala
Gly
Glu
Glu
Ala
270
Gly
Pro
Gln
Lys
Gln

350
Glu

Asp
Ser

95
Arg
Phe
Ser
Thr
Trp
175
His
Thr
Glu
Asn
Ser
255
Gly
Arg
val
Gln
Ile
335

Met

Asp

Ile

80
Thr
Phe
Leu
Met
val

160
Gln

Gly
Leu
Pro
240
TYyr
Ser
Asp
Leu
Glu
320
val

Asp

Asn



<220>
<223>

<400> 78
atgcccaccc
gaagccggag
gtagataaag
aacgcagccg
tactgcgtga
atgcatccag
gtaaacgccg
ggtggttcca
ggcgcagctg
tccgcccaaa
tccggctgcea
cgtggcgaac
ctcggtccct
gcagacaagc
aaccgccacg
gttccagtcc
cacctctcca
cacgatgctt
ctcatctccc
<210>
<211>
<212>
<213>

<220>
<223>

79
37

<400> 79
Met Pro Thr
1

Asp val ser
Tyr His Arg

35
val val Leu

50
Trp Trp Ala
65

313T

tcgcgecttce
caatcattac
aaggacgcag
attggtgggc
tctgtaccaa
atggaaattt
aaaaacaatt
tgggtggtgc
ctgttcttgc
ttaaggcgat
acccagccac
tagaaatcga
accgcaagcc
tagtacagcg
acattggtcg
ttgtcgcagg
gaaacctggg
tcctcaccga

cagacgaaga

7

PRT
Trinh ty nhan tao

313N

Leu
5

Thr

20
Trp
Ile

Asp

Ala Pro Ser
Glu Ala Gly
Gly Glu Tyr
Glu His Ala

Leu Leu Gly
70

aggtcaactt
aaacgctgaa
caatgtcgtt
tgacttgctc
cgtcatcggt
ctggggtaat
cctcgacgca
ccgcacccta
agtttctgca
tgaaaacgac
cggactcggc
cgaacgcttc
cgaccagcgc
tttcgacgcc
cgaccgcgga
cgtagatacc
aaatctactg
aagccgccaa

caacccttcg

Gly

Ala

Arg
40

Leu
55

Pro

38333

6413143_1

gaaatccaag
atcgcctatc
ctcatcgaac
ggtcccggea
ggttgcaacg
cgcttccccg
ctcggcatca
gagtgggccg
cgcgccageg
caccactggc
gccgeccgac
ggcaccaaag
ttcgcegtygg
ggctcctacg
ggcctcaaca
gatattacct
gcaatggcaa
atggatcgca

acctacatcg

Gln Leu Glu

10

Ile Ile Thr

25
val

Asp Lys

Thr Gly Asp

Ala
75

Gly Lys

-75-

cgatcggtga
accgctgggg
acgccctcac
aagccatcaa
gttccaccgg
ccacgtccat
ccacggtcgc
caatgtaccc
cctggcaaat
acgaaggcaa
gcatcgccca
cccaaaagaa
aatcctactt
tcttgctcac
aggcactcga
acccctacca
aaatcgtatc
tcgtgaggaa

agttctacat

Ile Gln
Asn Ala
Glu Gly

45
Sser Asn

60

Ile Asn

Ala Ile

Glu Ile
30

Arg Ser

Ala Ala

Thr Asp

tgtctccacc
tgaataccgc
tggagattcc
cactgatatt
acctggctcc
tcgtgatcag
cgcagtactt
agaaactgtt
cggcattcaa
ctactacgaa
cctcacctac
cgaaaaccca
ggactaccaa
cgacgccctc
atccatcaaa
ccagcaagaa
ccctgtcggce
cttcttcagc

ctaa

Gly
15

Ala
Asn

Asp

Ile
80

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

1020
1080
1134



Tyr
Gly
Pro
Asp
Gly
145
Gly
Ile
Trp
Leu
Glu
225
Leu
Leu
Tyr
Arg
val
305
His
Ser

Arg

Pro

cys

Pro
Ala
Ala
130
Gly
Ala
Gly
His
Gly
210
Ile
Gly
Asp
val
Gly
290
Ala
Leu
Pro

Ile

Ser
370

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

<220>
<223>

val
Gly
Thr
115
Leu
Ala
Ala
Ile
Glu
195
Ala
Asp
Pro
Tyr
Leu
275
Gly
Gly
Ser
val
val

355
Thr

80

Ile
Ser
100
Ser
Gly
Arg
Ala
Gln
180
Gly
Ala
Glu
Tyr
Gln
260
Leu
Leu
val
Arg
Gly
340

Arg

Tyr

1134
ADN
Trinh tu nhan tao

313N

Cys

85
Met
Ile
Ile
Thr
val
165
Ser
Asn
Arg
Arg
Arg
245
Ala
Thr
Asn
Asp
ASn
325
His
ASn

Ile

Thr

His

Arg

Thr

Leu

150

Leu

Ala

Tyr

Arg

Phe

230

Lys

Asp

Asp

Lys

Thr

310

Leu

Asp

Phe

Glu

ASn
Pro
Asp
Thr
135
Glu
Ala
Gln
Tyr
Ile
215
Gly
Pro
Lys
Ala
Ala
295

Asp

Gly

Ala.

Phe

Phe
375

val
Asp
Gln
120
val
Trp
val
Ile
Glu
200
Ala
Thr
Asp
Leu
Leu
280
Leu
Ile
ASn
Phe
ser

360
Tyr

38333

6413143_1

ITe Gly Gly Cys
90

Gly
105
val
Ala
Ala
Ser
Lys
185
Ser
His
Lys
Gln
val
265
Asn
Glu
Asn
Leu
Leu
345

Leu

Ile

Asn
Asn
Ala
Ala
Ala
170
Ala
Gly
Leu
Ala
Ar

250
Gln
Arg
Ser
Tyr
Leu
330

Thr

Ile

Phe

Ala

val

Met

155

Arg

Ile

Cys

Thr

Gln
235

g Phe

Arg

His

Ile

Pro

315

Ala

Glu

Ser

-76-

Trp
Glu
Leu
140
Tyr
Ala
Glu
ASn
Tyr
220
Lys
Ala
Phe
Asp
Lys
300
Tyr
Met
Ser

Pro

ASn
Gly
Lys
125
Gly
Pro
Ser
Ash
Pro
205
Arg
AsSn
val
Asp
Ile
285
val
His
Ala

Arg

Asp

Gly
ASn
110
Gln
Gly
Glu
Ala
Asp
190
Ala

Gly

Glu

Ala
270
Gly
Pro
Gln
Lys
Gln

350

Glu

Ser

95
Arg
Phe
Ser
Thr
Trp
175
His
Thr
Glu
Ash
Ser
255
Gly
Arg
val
Gln
Ile
335

Met

Asp

Thr
Phe
Leu
Met
val
160
Gln
His
Gly
Leu
Pro
240
TYyr
Ser
Asp
Leu
Glu
320
val

Asp

Asn



<400> 80
atgcccaccc

gaagccggag
gtagataaag
aacgcagccg
tactgcgtga
atgcatccag
gtaaacgccg
ggtggttcca
ggcgcagctg
tccgcccaaa
tccggctgca
cgtggcgaac
ctcggtccct
gcagacaagc
aaccgccacg
gttccagtcc
cacctctcca
cacgatgctt
ctcatctccc
<210>
<211>
<212>
<213>

<220>
<223>

81
37

Tri

31

81
Thr

<400>

Met Pro
1

val

Asp ser

Tyr His Arg

35

val
50

val Leu

Trp Ala

65

Trp

Tyr Cys val

tcgcgecttce
caatcattac
aaggacgcag
attggtgggc
tctgtaccaa
atggaaattt
aaaaacaatt
tgggtggtgc
ctgttcttgce
ttaaggcgat
acccagccac
tagaaatcga
accgcaagcc
tagtacagcg
acattggtcg
ttgtcgcagg
gaaacctggg
tcctcaccga

cagacgaaga

7

PRT

nh tu nhan tao

3K

Leu Ala P

Thr
20

Trp
Ile Glu H
Asp

ITe Cys T

85

Glu Ala

Gly Glu

Leu Leu

aggtcaactt
aaacgctgaa
caatgtcgtt
tgacttgctc
cgtcatcggt
ctggggtaat
cctcgacgea
ccgcacccta
agtttctgca
tgaaaacgac
cggactcggc
cgaacgcttc
cgaccagcgc
tttcgacgcc
cgaccgcgga
cgtagatacc
aaatctactg
aagccgccaa

caacccttcg

ro Ser Gly

Gly Ala

Tyr Arg

40

Ala
55

is Leu

Gly Pro

70
hr

Asn val

38333

6413143_1

gaaatccaag
atcgcctatc
ctcatcgaac
ggtcccggea
ggttgcaacg
cgcttccccg
ctcggcatca
gagtgggccg
cgcgecageg
caccactggc
gccgcccgac
ggcaccaaag
ttcgeecgtgg
ggctcctacg
ggcctcaaca
gatattaact
gcaatggcaa
atggatcgca

acctacatcg

Gln Leu Glu

10

Ile Ile Thr

25

val Asp Lys

Thr Gly Asp

Ala
75

Gly Lys

Ile Gly

cgatcggtga
accgctgggg
acgccctcac
aagccatcaa
gttccaccgg
ccacgtccat
ccacggtcgc
caatgtaccc
cctggcaaat
acgaaggcaa
gcatcgccca
cccaaaagaa
aatcctactt
tcttgctcac
aggcactcga
acccctacca
aaatcgtatc
tcgtgaggaa

agttctacat

Ile GIn Ala

Glu
30

Asn Ala

Glu Gly

45

Arg

Ser Asnh Ala

60

Ile Ash Thr

Cys Ash Gly

tgtctccacc
tgaataccgc
tggagattcc
cactgatatt
acctggctcc
tcgtgatcag
cgcagtactt
agaaactgtt
cggcattcaa
ctactacgaa
cctcacctac
cgaaaaccca
ggactaccaa
cgacgccctc
atccatcaaa
ccagcaagaa
ccctgtecggce
cttcttcagce

ctaa

Ile
15

Gly
Ile Ala
Ser Asn
Ala Asp

Ile
80

Asp

Ser Thr

95

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

1020
1080
1134



38333

6413143_1
Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe
100 105 110

Pro Ala Thr Ser Ile Arg Asp Gln val Asn Ala Glu Lys GIn Phe Leu
115 120 125

Asp Ala Leu Gly Ile Thr Thr val Ala Ala val Leu Gly Gly Ser Met
130 135 140

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr val
145 150 155 160

Gly Ala Ala Ala val Leu Ala val ser Ala Arg Ala Ser Ala Trp GlIn
165 170 175

Ile Gly ITe GIn Ser Ala GIn Ile Lys Ala Ile Glu Asn Asp His His
180 185 190

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly
195 200 205

Leu Gly Ala Ala Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Glu Leu
210 215 220

Glu Ile Asp Glu Arg Phe Gly Thr Lys Ala Gln Lys Asn Glu Asn Pro
225 230 235 240

Leu Gly Pro Tyr Arg Lys Pro Asp GIn Arg Phe Ala val Glu Ser Tyr
245 250 255

Leu Asp Tyr Gln Ala Asp Lys Leu Val Gln Arg Phe Asp Ala Gly ser
260 265 270

Tyr val Leu Leu Thr Asp Ala Leu Asn Arg His Asp Ile Gly Arg Asp
275 280 285

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser Ile Lys val Pro val Leu
290 295 300

val Ala Gly val Asp Thr Asp Ile Lys Tyr Pro Tyr His GIn GIn Glu
305 310 315 320

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys Ile val
325 330 335

ser Pro val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gln Met Asp
340 345 350

Arg Ile val Arg Asn Phe Phe Ser Leu Ile Ser Pro Asp Glu Asp Asn
355 360 365

Pro ser Thr Tyr Ile Glu Phe Tyr Ile
370 375

<210> 82

<211> 1134

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> 313K

<400> 82
atgcccaccc tcgcgecttc aggtcaactt gaaatccaag cgatcggtga tgtctccacc 60
gaagccggag caatcattac aaacgctgaa atcgcctatc accgctgggg tgaataccgc 120

-78-



gtagataaag
aacgcagccg
tactgcgtga
atgcatccag
gtaaacgccg
ggtggttcca
ggcgcagctg
tccgcccaaa
tccggcetgea
cgtggcgaac
ctcggtccct
gcagacaagc
aaccgccacg
gttccagtcc
cacctctcca
cacgatgctt
ctcatctccc
<210> 83
<211> 37
<212>
<213>

<220>

<223> 31

<400>
Met Pro
1

83
Thr

Asp val Ser

Tyr His Arg

35

val
50

val Leu

Trp Ala

65

Trp

Tyr Cys val

Gly Pro Gly

Pro Ala Thr

aaggacgcag
attggtgggc
tctgtaccaa
atggaaattt
aaaaacaatt
tgggtggtgc
ctgttcttgce
ttaaggcgat
acccagccac
tagaaatcga
accgcaagcc
tagtacagcg
acattggtcg
ttgtcgcagg
gaaacctggg
tcctcaccga

cagacgaaga

7

PRT
Trinh tu nhan tao

3v

Leu

Thr
20

Trp

Ile Glu

Asp Leu

Ile Cys

85
ser Met
100

Ser Ile

Pro

Ala

Glu

Leu
70
Thr

His

Arg

caatgtcgtt
tgacttgctc
cgtcatcggt
ctggggtaat
cctcgacgca
ccgcacccta
agtttctgca
tgaaaacgac
cggactcggc
cgaacgcttc
cgaccagcgc
tttcgacgcec
cgaccgcgga
cgtagatacc
aaatctactg
aagccgccaa

caacccttcg

Ser Gly

Gly Ala

Tyr Arg

40

Ala
55

Leu
Gly Pro
Asn Vval
Pro Asp

Asp GIn

38333
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ctcatcgaac
ggtcccggea
ggttgcaacg
cgcttccccg
ctcggcatca
gagtgggccg
cgcgccageg
caccactggc
gccgeccgac
ggcaccaaag
ttcgcegtgg
ggctcctacg
ggcctcaaca
gatattcatt
gcaatggcaa
atggatcgca

acctacatcg

Gln Leu Glu

10
Thr

Ile Ile

25
val

Asp Lys

Thr Gly Asp

Ala
75

Gly

Gly Lys

Ile Gly

90
Gly Phe
105

Asn

val Asn Ala

-79-

acgccctcac
aagccatcaa
gttccaccgg
ccacgtccat
ccacggtcgc
caatgtaccc
cctggcaaat
acgaaggcaa
gcatcgccca
cccaaaagaa
aatcctactt
tcttgctcac
aggcactcga
acccctacca
aaatcgtatc
tcgtgaggaa

agttctacat

Ile Gln

Asn Ala

Ala

Glu

tggagattcc
cactgatatt
acctggctcc
tcgtgatcag
cgcagtactt
agaaactgtt
cggcattcaa
ctactacgaa
cctcacctac
cgaaaaccca
ggactaccaa
cgacgccctc
atccatcaaa
ccagcaagaa
ccctgtecggce
cttcttcagc

ctaa

Ile
15

Gly

Ile Ala

30

Glu Gly

45
Ser Asn
60

Ile Asn

Cys Asn

Trp Gly

Arg

Thr

Gly

Asnh

Ser Asn

Ala Asp

Ile
80

Asp

Ser Thr

95

Arg Phe

110

Glu Lys

Gln

Phe Leu

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1134



Asp
Gly
145
Gly
Ile
Trp
Leu
Glu
225
Leu
Leu
Tyr
Arg
val
305
His
ser

Arg

Pro

Ala
130
Gly
Ala
Gly
His
Gly
210
Ile
Gly
Asp
val
Gly
290
Ala
Leu
Pro

Ile

ser
370

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

<220>
<223>

<400>
atgcccaccc tcgecgeccttc aggtcaactt gaaatccaag

115

Leu
Ala
Ala
Ile
Glu
195
Ala
Asp
Pro
Tyr
Leu
275
Gly
Gly
Ser
val
val

355
Thr

84

Gly
Arg
Ala
Gln
180
Gly
Ala
Glu
Tyr
Gln
260
Leu
Leu
val
Arg
Gly
340

Arg

Tyr

1134
ADN

Trinh tu nhan tao

313v

84

Ile
Thr
val
165
ser
ASn
Arg
Arg
Arg
245
Ala
Thr
Asnh
Asp
Asn
325
His
Asn

Ile

Thr
Leu
150
Leu
Ala
Tyr
Arg
Phe
230
Lys
Asp
Asp
Lys
Thr
310
Leu
Asp

Phe

Glu

Thr
135
Glu
Ala
Gln
Tyr
Ile
215
Gly
Pro
Lys
Ala
Ala
295
Asp
Gly
Ala

Phe

Phe
375

120

val
Trp
val
Ile
Glu
200
Ala
Thr
Asp
Leu
Leu
280
Leu
Ile
Asn
Phe
Ser

360

Tyr

Ala
Ala
Ser
Lys
185
Ser
His
Lys
Gln
val
265
ASn
Glu
val
Leu
Leu

345

Leu

38333
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Ala
Ala
Ala
170
Ala
Gly
Leu
Ala
Arg
250
Gln
Arg
Ser
Tyr
Leu
330

Thr

Ile

val
Met
155
Arg
Ile
cys
Thr
Gln
235
Phe
Arg
His
Ile
Pro
315
Ala

Glu

Ser

gaagccggag caatcattac aaacgctgaa atcgectatc

gtagataaag aaggacgcag caatgtcgtt ctcatcgaac

aacgcagccg attggtggge tgacttgetc ggtcccggea

-80-

Leu
140
Tyr
Ala
Glu
Asn
Tyr
220
Lys
Ala
Phe
Asp
Lys
300
Tyr
Met

Ser

Pro

cgatcggtga tgtctccacc
accgctgggg tgaataccgc
acgccctcac tggagattcc

aagccatcaa cactgatatt

125
Gly

Pro
Ser
Asn
Pro
205
Arg
Asn
val
Asp
Ile
285
val
His
Ala

Arg

Asp

Gly
Glu
Ala
Asp
190
Ala
Gly
Glu
Glu
Ala
270
Gly
Pro
Gln
Lys
Gln

350
Glu

ser
Thr
Trp
175
His
Thr
Glu
Asn
sSer
255
Gly
Arg
val
Gln
Ile
335

Met

Asp

Met
val
160
Gln
His
Gly
Leu
Pro
240
Tyr
Ser
Asp
Leu
Glu
320
val

Asp

Asn

60
120
180
240



tactgcgtga
atgcatccag
gtaaacgccg
ggtggttcca
ggcgcagcetg
tccgcccaaa
tccggcetgea
cgtggcgaac
ctcggteccct
gcagacaagc
aaccgccacg
gttccagtcc
cacctctcca
cacgatgctt
ctcatctccc
<210>
<211>
<212>
<213>

<220>
<223>

85
37
PR

31

<400>
Met Pro
1

85
Thr

Asp val Ser

Tyr His Arg

35

val
50

val Leu

Trp Ala

65

Trp

Tyr Cys Vval

Gly Pro Gly

Thr
115

Pro Ala

Ala
130

ASp Leu

tctgtaccaa
atggaaattt
aaaaacaatt
tgggtggtgc
ctgttcttgc
ttaaggcgat
acccagccac
tagaaatcga
accgcaagcc
tagtacagcg
acattggtcg
ttgtcgeagg
gaaacctggg
tcctcaccga

cagacgaaga

7
T

Trinh ty nhén tao

3A

Leu Ala P

Thr
20

Trp Gly G

Ile Glu H

Asp Leu L

Ile Cys T

85
Ser Met H
100

Ser Ile A

Gly Ile T

Ala

cgtcatcggt
ctggggtaat
cctcgacgca
ccgcacccta
agtttctgca
tgaaaacgac
cggactcggc
cgaacgcttc
cgaccagcgc
tttcgacgcc
cgaccgcgga
cgtagatacc
aaatctactg
aagccgccaa

caacccttcg

ro ser Gly

Gly Ala

Tu Tyr Arg

40

Ala
55

Gly

is Leu

eu Pro

70
hr

Asn val

is Pro Asp

Gln
120

rg Asp

hr Thr val

135

38333
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ggttgcaacg
cgcttccccg
ctcggcatca
gagtgggccg
cgcgcecageg
caccactggc
gccgeccgac
ggcaccaaag
ttcgccgtgg
ggctcctacg
ggcctcaaca
gatattgttt
gcaatggcaa
atggatcgca

acctacatcg

Gln Leu Glu

10

Ile Ile Thr

25
val

Asp Lys

Thr Gly Asp

Ala
75

Gly Lys

Ile Gly

90

Gly

Gly Ash Phe

105
val

Asn Ala

Ala Ala val

-81-

gttccaccgg
ccacgtccat
ccacggtcgc
caatgtaccc
cctggcaaat
acgaaggcaa
gcatcgccca
cccaaaagaa
aatcctactt
tcttgctcac
aggcactcga
acccctacca
aaatcgtatc
tcgtgaggaa

agttctacat

Ile GIn Ala

Glu
30

Asn Ala

Glu Gly

45

Arg

Ser Asn Ala

60
Ile

Asn Thr

Cys Asn Gly

Asn
110

Gln

Trp Gly

Glu Lys

125
Gly

Leu Gly

140

acctggctcc
tcgtgatcag
cgcagtactt
agaaactgtt
cggcattcaa
ctactacgaa
cctcacctac
cgaaaaccca
ggactaccaa
cgacgccctc
atccatcaaa
ccagcaagaa
ccctgteggce
cttcttcagc

ctaa

Ile
15

Gly

ser Asn

Ala Asp

Ile
80

Thr

Asp
Ser
95

Arg Phe

Phe Leu

Ser Met

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1134



Gly Thr

145

Gly Ala Arg

Ala Ala Ala val

165

Gly

Gln
180

ITe Gly Ile Ser

Glu
195

Trp His Gly Asn

Leu Gly Ala Ala

210

Arg

Glu Ile Glu

225

Asp Arg

Leu Gly Pro Tyr Arg

245
Gln Ala
260

Leu Asp Tyr

val Leu Thr

275

Tyr Leu

Gly
290

Arg Gly Leu Asn

val Ala val

305

Gly Asp

His Leu Ser Arg Asn

325
Ser val His

Pro Gly

340

val
355

Thr

Arg Ile Arg Asn

ser Ile

370

Pro Tyr

<210> 86

<211> 1134

<212> ADN

<213> Trinh ty nhan tao

<220>

<223> 313A

<400> 86

atgcccaccc tcgecgecttc
gaagccggag caatcattac
gtagataaag aaggacgcag
aacgcagccg attggtgggc
tactgcgtga tctgtaccaa

atgcatccag atggaaattt

Leu
150
Leu
Ala
Tyr
Arg
Phe
230
Lys
Asp
Asp
Lys
Thr
310
Leu
Asp

Phe

Glu

Glu Trp

Ala val
Gln Ile

Glu
200

Tyr

Ile Ala

215
Gly Thr

Pro Asp

Lys Leu

Ala Leu

280

Ala
295

Leu

Asp Ile

Gly Asn

Ala Phe

Phe Ser

360

Phe
375

Tyr

aggtcaactt
aaacgctgaa
caatgtcgtt
tgacttgctc
cgtcatcggt

ctggggtaat

38333

6413143_1

Ala Ala Met
155

Ala
170

Ser Arg

Lys Ala Ile

185
Ser

Gly Cys

His Leu Thr

Gln
235

Phe

Lys Ala

Gln Arg

250
val Gln
265

Arg

Asn Arg

Glu Ser Ile

Ala Pro

315

Ala

Tyr

Leu Leu

330

Leu Thr Glu

345

Leu Ile Ser

Ile

gaaatccaag
atcgcctatc
ctcatcgaac
ggtcccggea
ggttgcaacg

cgctteccccg

-82-

Tyr Pro Glu

Ala Ser Ala

Glu Asn Asp

190
Ala

Asn Pro

205

Tyr
220

Arg Gly

Lys Asn Glu

Ala val Glu

Ala
270

Phe Asp

Ile
285

Asp Gly

Lys val Pro

300
Gln

Tyr His

Met Ala Lys

Gln
350

Ser Arg

Pro Glu

cgatcggtga
accgctgggg
acgccctcac
aagccatcaa
gttccaccgg

ccacgtccat

val
160

Thr

Trp Gln

175
His
Thr Gly
Glu Leu

Pro
240

Asn

ser
255

Tyr
Gly Ser
Arg Asp
val Leu

Glu
320

Gln

Ile val

335

Met Asp

Asp Asn

tgtctccacc
tgaataccgc
tggagattcc
cactgatatt
acctggctcc

tcgtgatcag

60
120
180
240
300
360



gtaaacgccg
ggtggttcca
ggcgcagctg
tccgcccaaa
tccggctgea
cgtggcgaac
ctcggtccct
gcagacaagc
aaccgccacg
gttccagtcc
cacctctcca
cacgatgctt
ctcatctccc
<210>
<211>
<212>
<213>

<220>
<223>

87
37

31

<400>
Met Pro
1

87
Thr

Asp val Ser

Tyr His Arg

35

val
50

val Leu

Trp Ala

65

Trp

Tyr Cys val

Gly Pro Gly

Thr
115

Pro Ala

Ala
130

Asp Leu

Gly Ala

aaaaacaatt
tgggtggtgc
ctgttcttgc
ttaaggcgat
acccagccac
tagaaatcga
accgcaagcc
tagtacagcg
acattggtcg
ttgtcgcagg
gaaacctggg
tcctcaccga

cagacgaaga

7

PRT
Trinh tu nhan tao

3D

Leu

Thr
20

Trp Gly

Ile Glu

Asp Leu

Ile Cys

85
Ser Met
100

Ser Ile

Gly Ile

Arg Thr

Pro

Ala

Glu

His

Leu

70

Thr

His

Arg

Thr

Leu

cctcgacgca
ccgcacccta
agtttctgca
tgaaaacgac
cggactcggc
cgaacgcttc
cgaccagcgc
tttcgacgcec
cgaccgcgga
cgtagatacc
aaatctactg
aagccgccaa

caacccttcg

Ser Gly

Gly Ala

Tyr Arg

40

Ala
55

Gly

Leu
Pro
Asn val
Pro Asp

Gln
120

Asp

Thr val

135

Glu Trp

150

38333
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ctcggcatca
gagtgggccg
cgcgccagceg
caccactggc
gccgcccgac
ggcaccaaag
ttcgccgtygg
ggctcctacg
ggcctcaaca
gatattgcat
gcaatggcaa
atggatcgca

acctacatcg

Gln Leu Glu

10

Ile Ile Thr

25
val

Asp Lys

Thr Gly Asp

Ala
75

Gly Lys

Ile Gly

90

Gly

Gly Phe

105

Asn

val Asn Ala

Ala Ala val

Ala Ala Met

155

-83-

ccacggtcgc
caatgtaccc
cctggcaaat
acgaaggcaa
gcatcgccca
cccaaaagaa
aatcctactt
tcttgctcac
aggcactcga
acccctacca
aaatcgtatc
tcgtgaggaa

agttctacat

Ile GIn Ala

Glu
30

Asn Ala

Glu Gly

45

Arg

Ser Asn Ala

60

Ile Asn Thr

Cys Asn Gly

Gly Asn

110

Trp

Glu Lys GlIn

125
Leu Gly
140

Gly

Tyr Pro

cgcagtactt
agaaactgtt
cggcattcaa
ctactacgaa
cctcacctac
cgaaaaccca
ggactaccaa
cgacgccctc
atccatcaaa
ccagcaagaa
ccctgtcggce
cttcttcagc

ctaa

Ile
15

Ile

Gly
Ala
Ser Asn
Ala Asp
Ile

80
Thr

Asp
ser
95

Arg Phe

Phe Leu
Ser Met

val
160

Thr

420
480
540
600
660
720
780
840
900
960
1020
1080
1134



38333
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Ala Arg Ala
170

val Ala val Ala Gln

165

Gly Ala Ala Ala Leu Ser Ser Trp

175

Gln Ala GIn Ile Ala Ile Glu His

180

Ile Gly Ile Ser Lys Asn

185

Asp
190
Ala

Glu Thr

200

Glu
195

Ala

Trp His Gly Asn Ser Gly Asn Pro

205

Tyr Tyr Ccys Gly

Leu Gly Ala Glu

210

Arg Arg Ile Ala His Leu Thr Tyr Arg Gly Leu
215 220

GlIn Glu

235
Phe

Phe Thr Ala

230

Glu Ile Glu

225

Asn Asn Pro

240

Asp Arg Gly Lys Lys

Leu Pro Pro Gln Ala val Glu Ser

255

Gly Tyr Arg

245

Lys Asp Arg

250

Gln

Tyr

Ala
270

val Phe

265

Gln Ala

260

Leu Asp Tyr Asp Lys Leu Arg Asp Gly Ser

Ile
285

val Thr Ala Leu Asn His Gly

280

Leu Leu

275
Gly

Tyr Asp Arg Asp Arg Asp

Ala Glu Ile val val

295

Arg Gly Leu Asn Leu Ser Pro Leu

290

Lys Lys

300

Glu
320

Thr Ile His GIn Gln

310

val Ala val

305

Gly Pro

315

Asp ASp Asp Tyr Tyr

Ile val

335

His sSer Leu Ala Met Ala

330
Thr

AsSnh Leu Asn Leu

325

Leu Arg Gly Lys

Gln
350

Glu

Ser Pro val Gly His Ala Phe Glu

340

Leu Ser Met

345

Asp Arg Asp

val Phe Phe Ile

355

Thr

Ile Ser Ser Asn

360

Arg Arg Asn Leu Pro Asp

365

Asp

Phe Ile

375

Pro Ser Ile Glu

370

Tyr Tyr

<210> 88

<211> 1134

<212> ADN

<213> Trinh ty nhan tao

<220>

<223> 313D

<400> 88

atgcccaccc
gaagccggag
gtagataaag
aacgcagccg
tactgcgtga
atgcatccag
gtaaacgccg

ggtggttcca

tcgcgecttce
caatcattac
aaggacgcag
attggtgggc
tctgtaccaa
atggaaattt

aaaaacaatt

tgggtggtgc

aggtcaactt
aaacgctgaa
caatgtcgtt
tgacttgctc
cgtcatcggt
ctggggtaat
cctcgacgca

ccgcacccta

gaaatccaag
atcgcctatc
ctcatcgaac
ggtcccggca
ggttgcaacg
cgcttccccg

ctcggcatca

gagtgggccg

-84-

cgatcggtga
accgctgggg
acgccctcac
aagccatcaa
gttccaccgg
ccacgtccat
ccacggtcgc

caatgtaccc

tgtctccacc
tgaataccgc
tggagattcc
cactgatatt
acctggctcc
tcgtgatcag
cgcagtactt

agaaactgtt

60
120
180
240
300
360
420
480



ggcgcagcetg
tccgcccaaa
tccggcetgea
cgtggcgaac
ctcggtcecct
gcagacaagc
aaccgccacg
gttccagtcc
cacctctcca
cacgatgctt
ctcatctccc
<210>
<211>
<212>
<213>

<220>
<223>

89
37

T

31

<400>
Met Pro
1

89
Thr

Asp val ser

Tyr His Arg

35

val
50

val Leu

Trp Ala

65

Trp

Tyr Cys val

Gly Pro Gly

Thr
115

Pro Ala

Ala
130

Asp Leu

Gly Ala

145

Gly

Gly Ala Ala

Ile Gly Ile

ctgttcttgce
ttaaggcgat
acccagccac
tagaaatcga
accgcaagcc
tagtacagcg
acattggtcg
ttgtcgcagg
gaaacctggg
tcctcaccga

cagacgaaga

7

PRT

nh ty nhan tao

3E

Leu

Thr
20

Trp Gly

ITe Glu

Asp Leu

Ile Cys

85
Ser Met
100

Ser Ile

Gly Ile

Arg Thr

Pro

Ala

Glu

His

Leu

70

Thr

His

Arg

Thr

Leu

agtttctgca
tgaaaacgac
cggactcggc
cgaacgcttc
cgaccagcgc
tttcgacgcc
cgaccgcgga
cgtagatacc
aaatctactg
aagccgccaa

caacccttcg

Ser Gly

Gly Ala

Tyr Arg

40

Ala
55

Gly

Leu
Pro
Asn val
Pro

Asp

Gln
120

Asp

Thr val

135

Glu Trp

150

val
165

Ala

Gln Ser

Leu

Ala

Ala val

Gln Ile

38333
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cgcgccageg
caccactggc
gccgcccgac
ggcaccaaag
ttcgcegtgg
ggctcctacg
ggcctcaaca
gatattgact
gcaatggcaa
atggatcgca

acctacatcg

Gln Leu Glu

10
Thr

Ile Ile

25
val

Asp Lys

Thr Gly Asp

Ala
75

Gly

Gly Lys

Ile Gly

90
Gly Phe
105

Asn

val Asn Ala

Ala Ala val

Ala Ala Met

155

Ala
170

ser Arg

Lys Ala Ile

-85-

cctggcaaat
acgaaggcaa
gcatcgccca
cccaaaagaa
aatcctactt
tcttgctcac
aggcactcga
acccctacca
aaatcgtatc
tcgtgaggaa

agttctacat

Gln Ala

Glu
30

Asn Ala

Glu Gly

45

Arg

Ser Ala

60

Asn

Ile Asn Thr

Cys Asn Gly

Gly Asn

110

Trp

Glu Lys Gln

125
Leu Gly
140

Gly

Tyr Pro Glu

Ala Ser Ala

Glu Asn Asp

cggcattcaa
ctactacgaa
cctcacctac
cgaaaaccca
ggactaccaa
cgacgccctce
atccatcaaa
ccagcaagaa
ccctgtecggce
cttcttcagc

ctaa

Ile
15

Gly
ITle Ala
Ser Asn
Ala Asp

Ile
80

Asp

ser Thr

95

Arg Phe

Phe Leu

Ser Met

val
160

Gln

Thr

Trp
175

His

540
600
660
720
780
840
900
960
1020
1080
1134



Glu
195

Ala

Trp His

Leu Gly

210
Glu Ile
225

Asp

Leu Gly Pro

Leu Asp Tyr

val Leu

275

Tyr

Gly
290

Arg Gly

val Ala

305

Gly

His Leu Ser

Ser Pro val

val
355

Thr

Arg Ile

Ser
370

Pro

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

90
11

<220>

<223> 31

<400> 90
atgcccaccc

gaagccggag
gtagataaag
aacgcagccg
tactgcgtga
atgcatccag
gtaaacgccg
ggtggttcca
ggcgcagetg

tccgeccaaa

180

Gly Asn

Ala Arg

Glu Arg

Tyr

Arg

Phe

Glu
200

Tyr

Ile Ala

215

Gly Thr

230

Tyr Arg

245
Gln Ala
260

Leu Thr

Leu Asn

val Asp

Lys

Asp

Asp

Lys

Thr

Pro Asp

Lys Leu

Ala Leu

280

Ala
295

Leu

Asp Ile

310

Asn
325

Arg

Gly
340

Arg Asn

Tyr Ile

34

ADN

nh tu nhan tao

3E

tcgcgecttce
caatcattac
aaggacgcag
attggtgggc
tctgtaccaa
atggaaattt
aaaaacaatt
tgggtggtgc
ctgttcttgc

ttaaggcgat

Leu

Asp

Phe

Glu

Gly Asn

Ala Phe

Phe Ser

360

Phe
375

Tyr

aggtcaactt
aaacgctgaa
caatgtcgtt
tgacttgctc
cgtcatcggt
ctggggtaat
cctcgacgca
ccgcacccta
agtttctgca

tgaaaacgac

38333
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185
Ser Gly Cys

His Leu Thr

Gln
235

Lys Ala

Gln Arg Phe
250
val Gln

265

Arg

Asn Arg His

Glu Ser Ile

Glu Pro

315

Tyr

Leu Ala

330

Leu

Leu Thr Glu

345

Leu Ile Ser

Ile

gaaatccaag
atcgcctatc
ctcatcgaac
ggtcccggea
ggttgcaacg
cgcttccccg
ctcggcatca
gagtgggceg
cgcgccageg

caccactggc

-86-

190

Pro Ala

205

Asn

Tyr
220

Arg Gly

Lys Ash Glu

Ala val Glu

Ala
270

Phe Asp

Ile
285

Asp Gly

val Pro

Lys
300
Gln

Tyr His

Met Ala Lys

Gln
350

ser Arg

Pro Glu

365

cgatcggtga
accgctgggg
acgccctcac
aagccatcaa
gttccaccgg
ccacgtccat
ccacggtcgc
caatgtaccc
cctggcaaat

acgaaggcaa

Thr Gly

Glu Leu

Pro
240

Asn

ser
255

Tyr

Gly sSer

Arg Asp

val Leu

Glu
320

val

Gln
Ile
335

Met Asp

Asp Asn

tgtctccacc
tgaataccgc
tggagattcc
cactgatatt
acctggctcc
tcgtgatcag
cgcagtactt
agaaactgtt
cggcattcaa

ctactacgaa

60
120
180
240
300
360
420
480
540
600



tccggctgca
cgtggcgaac
ctcggtccct
gcagacaagc
aaccgccacg
gttccagtcc
cacctctcca
cacgatgctt
ctcatctccc
<210>
<211>
<212>
<213>

<220>
<223>

91
37

31

<400>
Met Pro
1

91
Thr

Asp val Ser

Tyr His Arg

35

val
50

val Leu

Trp Ala

65

Trp

Tyr Cys val

Gly Pro Gly

Thr
115

Pro Ala

Ala
130

Gly

Asp Leu

Gly Ala

145
Ala

Gly Ala

Ile Gly Ile

Glu
195

Trp His

acccagccac
tagaaatcga
accgcaagcc
tagtacagcg
acattggtcg
ttgtcgcagg
gaaacctggg
tcctcaccga

cagacgaaga

7

PRT
Trinh ty nhan tao

3G

Leu

Thr
20

Trp

Ile Glu

Asp Leu

Ile Cys

85
ser Met
100

Ser Ile

Gly Ile

Arg Thr

Pro

Ala

Glu

His

Leu

70

Thr

His

Arg

Thr

Leu

cggactcggc
cgaacgcttc
cgaccagcgc
tttcgacgcc
cgaccgcgga
cgtagatacc
aaatctactg
aagccgccaa

caacccttcg

Ser Gly

Gly Ala

Tyr Arg

40

Ala
55

Leu
Gly Pro
Asn Vval
Pro Asp

Gln
120

Asp

Thr val

135

Glu Trp

150

val
165

Ala

GIn
180

Gly

Ser

Asn

Leu

Ala

Tyr

Ala val

Gln Ile

Glu
200

Tyr

38333
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gccgeccgac
ggcaccaaag
ttcgecgtgg
ggctcctacg
ggcctcaaca
gatattgaat
gcaatggcaa
atggatcgca

acctacatcg

Gln Leu Glu

10

Ile Ile Thr

25
val

Asp Lys

Thr Gly Asp

Ala
75

Gly Lys

Ile Gly

90

Gly

Gly Asn Phe

105

val Asn Ala

Ala Ala val

Ala Met

155

Ala

Ala
170

ser Arg

Lys Ala Ile

185

Ser Gly Cys

-87-

gcatcgccca
cccaaaagaa
aatcctactt
tcttgctcac
aggcactcga
acccctacca
aaatcgtatc
tcgtgaggaa

agttctacat

Ile Gln Ala

Glu
30

Asn Ala

Glu Gly

45

Arg

Ser Ala

60

Ile

Asn

Ash Thr

Cys Asnh Gly

Asn
110

Trp Gly

Glu Lys GIn

125
Leu Gly
140

Gly

Tyr Pro Glu

Ala Ser Ala

Glu Asn Asp

190
Pro Ala
205

Asn

cctcacctac
cgaaaaccca
ggactaccaa
cgacgccctc
atccatcaaa
ccagcaagaa
ccctgtecggce
cttcttcagc

ctaa

Ile
15

Gly

Ile Ala

Ser Asn

Ala Asp

Ile
80

Thr

Asp
Ser
95

Arg Phe

Phe Leu

Ser Met

val
160

Gln

Thr

Trp
175

His

Thr Gly

660
720
780
840
900
960
1020
1080
1134



Leu Gly

Ala

Ala

Ile Ala

38333
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His Leu Thr

Glu Leu

Glu
225
Leu
Leu
Tyr
Arg
val
305
His
Ser

Arg

Pro

210
Ile

Gly
ASp
val
Gly
290
Ala
Leu
Pro

Ile

Ser
370

<210>
<211>
<212>

Asp
Pro
Tyr
Leu
275
Gly
Gly
ser
val
val

355
Thr

92

Glu
Tyr
Gln
260
Leu
Leu
val
Arg
Gly
340

Arg

Tyr

1134
ADN

Arg

Arg

Arg

245

Ala

Thr

Asn

Asp

Asn

325

Asn

Ile

Arg
Phe
230
LysS
Asp
Asp
Lys
Thr
310
Leu
Asp

Phe

Glu

215
Gly

Pro
Lys
Ala
Ala
295
Asp
Gly
Ala

Phe

Phe
375

Thr
Asp
Leu
Leu
280
Leu
Ile
Asn
Phe
ser

360
Tyr

Lys
Gln
val
265
Asn
Glu
Gly
Leu
Leu
345

Leu

Ile

Ala
Arg
250
Gln
Arg
Ser
Tyr
Leu
330

Thr

Ile

Gln
235
Phe
Arg
His
Ile
Pro
315
Ala

Glu

ser

TYyr
220
Lys
Ala
Phe
Asp
Lys
300
Tyr
Met

ser

Pro

Arg

Asn

val

Asp

Ile

285

val

His

Ala

Arg

Asp

Gly
Glu
Glu
Ala
270
Gly
Pro
Gln
Lys
Gln

350

Glu

Ash
Ser
255
Gly
Arg
val
Gln
Ile
335

Met

Asp

Pro
240
Tyr
Ser
Asp
Leu
Glu
320
val

Asp

Asn

<213>
<220>
<223>

<400>
atgcccaccc

gaagccggag
gtagataaag
aacgcagccg
tactgcgtga
atgcatccag
gtaaacgccg
ggtggttcca
ggcgcagctg
tccgeccaaa
tccggetgea

cgtggcgaac

92

Trinh tu nhan tao

313G

tcgegecttce
caatcattac
aaggacgcag
attggtgggc
tctgtaccaa
atggaaattt
aaaaacaatt
tgggtggtgc
ctgttcttgc
ttaaggcgat
acccagccac

tagaaatcga

aggtcaactt
aaacgctgaa
caatgtcgtt
tgacttgctc
cgtcatcggt
ctggggtaat
cctcgacgca
ccgcacccta
agtttctgca
tgaaaacgac
cggactcggc

cgaacgcttc

gaaatccaag
atcgcctatc
ctcatcgaac
ggtcccggca
ggttgcaacg
cgcttccccg
ctcggcatca
gagtgggccg
cgcgccageg
caccactggc
gccgcccgac

ggcaccaaag

-88-

cgatcggtga
accgctgggg
acgccctcac
aagccatcaa
gttccaccgg
ccacgtccat
ccacggtcgc
caatgtaccc
cctggcaaat
acgaaggcaa
gcatcgccca

CCCaaaagad

tgtctccacc
tgaataccgc
tggagattcc
cactgatatt
acctggctcc
tcgtgatcag
cgcagtactt
agaaactgtt
cggcattcaa
ctactacgaa
cctcacctac

cgaaaaccca

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



ctcggtccct
gcagacaagc
aaccgccacg
gttccagtcc
cacctctcca
cacgatgctt
ctcatctccc
<210>
<211>
<212>
<213>

<220>
<223>

93
37

Tri

31

<400>
Met Pro
1

93
Thr

Asp val ser

Tyr His Arg

35
val Leu
50

val

Trp Ala

65

Trp

Tyr Cys val

Gly Pro Gly

Thr
115

Pro Ala

Ala
130

Asp Leu

Gly Ala

145

Gly

Gly Ala Ala

Ile Gly

Glu
195

Trp His

Leu Gly Ala

210

accgcaagcc
tagtacagcg
acattggtcg
ttgtcgcagg
gaaacctggg
tcctcaccga

cagacgaaga

7

PRT

nh tu nhan tao

3w

Leu Ala P

Thr Glu A

20

Trp Gly G

Ile Glu H

Asp Leu L

Ile Cys T

85

ser
100

Met
Ser Ile A
Gly Ile

Thr L
1

Arg

val L
165

Ala

Gln
180

Gly

Ser

Asn

Ala Arg A

His

Thr

Ala

Tyr

cgaccagcgc
tttcgacgcc
cgaccgcgga
cgtagatacc
aaatctactg
aagccgccaa

caacccttcg

ro ser Gly

la Gly Ala

Tu Tyr Arg

40

Ala
55

Gly

is Leu

eu Pro

70
hr

Asn val

Pro Asp

Gln
120

rg Asp

Thr val

135
eu Glu
50

Trp

eu Ala val

Gln

Glu
200

Tyr

Ile Ala

215

rg

38333
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ttcgcegtygg
ggctcctacg
ggcctcaaca
gatattggat
gcaatggcaa
atggatcgca

acctacatcg

GIn Leu Glu

10

Ile Ile Thr

25
val

Asp Lys

Thr Gly Asp

Ala
75

Gly Lys

Ile Gly

90

Gly

Gly Asn Phe

105

val Asn Ala

Ala Ala val

Ala Ala Met

155

Ala
170

ser Arg

Lys Ala Ile

185
ser

Gly Cys

His Leu Thr

-890-

aatcctactt
tcttgctcac
aggcactcga
acccctacca
aaatcgtatc
tcgtgaggaa

agttctacat

Ile GIn Ala

Glu
30

Ash Ala

Glu Gly

45

Arg

Ser Asn Ala

60
Ile

Asn Thr

Cys Asn Gly

Asn
110

Gln

Trp Gly

Glu Lys

125
Leu Gly
140

Gly

Tyr Pro Glu

Ala Ser Ala

Glu Asn Asp

190
Pro Ala
205

Asn

Tyr Gly

220

Arg

ggactaccaa
cgacgccctc
atccatcaaa
ccagcaagaa
ccctgteggce
cttcttcagc

ctaa

Ile
15

Gly
Ile Ala
ser Asn
Ala Asp

Ile
80

Asp

ser Thr

95

Arg Phe

Phe Leu
Ser Met

val
160

Thr

Trp GIn

175

His His

Thr Gly

Glu Leu

780
840
900
960
1020
1080
1134



Glu Ile

225

Asp

Leu Gly Pro

Leu Asp Tyr

val Leu

275

Tyr

Arg Gly

290

Ala

Gly

val
305

Gly

His Leu Ser

Ser Pro val

val
355

Thr

Arg Ile

ser
370

Pro

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

<220>
<223>

94

<400> 94

atgcccaccc tcgcgecttc

gaagccggag caatcattac

gtagataaag
aacgcagccg
tactgcgtga
atgcatccag
gtaaacgccg
ggtggttcca
ggcgcagcetg
tccgcccaaa
tccggctgea
cgtggcgaac
ctcggtcect

gcagacaagc

Glu
Tyr
Gln
260
Leu
Leu
val
Arg
Gly
340

Arg

Tyr

1134
ADN
Trinh tu nhan tao

313w

Arg
Arg
245
Ala
Thr
Asn
Asp
Asn
325
His
Asn

Ile

aaggacgcag
attggtgggc
tctgtaccaa
atggaaattt
aaaaacaatt
tgggtggtgc
ctgttcttgce
ttaaggcgat
acccagccac
tagaaatcga
accgcaagcc

tagtacagcg

Phe
230
Lys
Asp
Asp
Lys
Thr
310
Leu
Asp

Phe

Glu

Gly
Pro
Lys
Ala
Ala
295
Asp
Gly
Ala

Phe

Phe
375

Thr

Asp

Leu

Leu

280

Leu

Ile

Asn

Phe

Ser

360
Tyr

aggtcaactt
aaacgctgaa
caatgtcgtt
tgacttgctc
cgtcatcggt
ctggggtaat
cctcgacgca
ccgcacccta
agtttctgca
tgaaaacgac
cggactcggc
cgaacgcttc
cgaccagcgc

tttcgacgcc

Lys
Gln
val
265
Asnh
Glu
Trp
Leu
Leu
345

Leu

Ile

gaaatccaag
atcgcctatc
ctcatcgaac
ggtcccggea
ggttgcaacg
cgcttccccg
ctcggcatca
gagtgggccg
cgcgccageg
caccactggc
gccgcccgac
ggcaccaaag
ttcgccgtgg

ggctcctacg

38333
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Ala Gln Lys
235

Arg Phe Ala

250

Gln Arg Phe

Arg His Asp

Ser Ile Lys

300

Pro
315

Tyr Tyr

Leu Ala Met

330
Thr

Glu Ser

Ile Ser Pro

-90-

Asn

val

Asp

Ile

285

val

His

Ala

Arg

Asp

Glu
Glu
Ala
270
Gly
Pro
Gln
Lys
Gln

350
Glu

cgatcggtga
accgctgggg
acgccctcac
aagccatcaa
gttccaccgg
ccacgtccat
ccacggtcgc
caatgtaccc
cctggcaaat
acgaaggcaa
gcatcgccca
cccaaaagaa
aatcctactt

tcttgctcac

Asn
Ser
255
Gly
Arg
val
Gln
Ile
335

Met

Asp

tgtctccacc
tgaataccgc
tggagattcc
cactgatatt
acctggctcc
tcgtgatcag
cgcagtactt
agaaactgtt
cggcattcaa
ctactacgaa
cctcacctac
cgaaaaccca
ggactaccaa

cgacgccctce

Pro
240
Tyr
Ser
Asp
Leu
Glu
320
val

Asp

Asn

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



aaccgccacg
gttccagtcc
cacctctcca
cacgatgctt

ctcatctccc

acattggtcg
ttgtcgcagg
gaaacctggg
tcctcaccga

cagacgaaga

cgaccgcgga
cgtagatacc
aaatctactg
aagccgccaa

caacccttcg

38333
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ggcctcaaca
gatatttggt
gcaatggcaa
atggatcgca

acctacatcg

-01-

aggcactcga
acccctacca
aaatcgtatc
tcgtgaggaa

agttctacat

atccatcaaa
ccagcaagaa
ccctgteggce
cttcttcagc

ctaa

900
960
1020
1080
1134





