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Linh vue k¥ thuit dwoc dé cap

Sang ché dé cap dén vi sinh vat san sinh L-axit amin ¢6 hoat tinh o-glucosidaza
ting cuong, phuong phdp san xuét L-axit amin, va phuong phép ting san sinh L-axit
amin st dung vi sinh vét nay.
Tinh trang ky thuit cia sang ché

Céc L-axit amin di duoc st dung trong cac nganh cong nghiép thirc an chan nuoi,
dugc phdm va m§ pham, va chu yéu dugc san xuét bang cich 1én men st dung vi sinh
vat thudc chi Corynebacterium hodc chi Escherichia. Dé san Xuét cac L-axit amin, nhiéu
nghién ctu khac nhau ching han nhu phat trién cac ching san sinh va cic cong nghé
quy trinh 1én men hiéu qua cao da dugc thuc hién. Cu thé, cc phuong phép tiép can vat
liéu dich cu thé chu yéu da dugc st dung, chéng han nhu tang biéu hién cta cac gen ma
héa cac enzym lién quan dén sinh tong hop L-axit amin hogc loai bo cac gen khong can

thiét cho qua trinh sinh tong hop (Patent Han Qudc sb 10-0838038).

Trong khi do, nhiéu nghién cttu khac nhau dé tang luong dudng san c6 di duoc
thuc hién dé tang ning suét chét dich cua vi sinh vat, va ddng thoi, tdn tai nhu ciu lién
tuc vé viéc xem xét thanh phan moi trudong va su phat trién cta vi sinh vat hiéu qua. Vi
du, patent Han Québc sb 10-1484108 da boc 1o cong ngheé @8 didu ché vi sinh vat dot bién
¢6 kha ning 1am tang xenlobiaza sdn c6 thong qua biéu hién qua mirc cua gen ascB hodc
chbF va st dung ddng thoi xenlobiaza va cdc loai duong khéac nhu xyloza, mannoza va
galactoza va san xuét nhién liéu sinh hoc bing cach st dung chiing. Tuy nhién, can c6
nhitng nghién clru tiép tuc vé& mdi twong quan gitra lugng dudng sin c6 va nang suét L-
axit amin cta vi sinh vat.

Bin chét ki thuit ciia sang ché

Céc tac gia dd hoan thién sang ché bang xdc minh déng ngac nhién vé tac dung céi
thién ndng suéit L-axit amin 1a chat dich ma khong cin thém vao isomaltoza va maltoza
nho két qua ctia viée dua a-glucosidaza, da bibt dé phan huy isomaltoza va maltoza, vao

chang thudc chi Corynebacterium.
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Muc dich ctia sang ché 1a d& xudt vi sinh vat thudc chi Corynebacterium san sinh
[-axit amin c6 hoat tinh a-glucosidaza tang cuong.

Muc dich khac cia sang ché 1a @& xuét phuong phap san xuét L-axit amin bao gdom
budc nudi cdy vi sinh vat trong moi trudng; va thu nhan L-axit amin tir moi trurdng nudi
cdy hodc vi sinh vat.

Muc dich khac nita cla sang ché 1a @& xult phuong phap téng san sinh L-axit amin,
bao gdm budc tang cudng biéu hién cua o-glucosidaza & vi sinh vat.

Muc dich khéc nita cia sang ché 1a dé& xuét viéc st dung a-glucosidaza dé tang
cudng san sinh L-axit amin.

Hiéu qua dat dugc cia sang ché

Theo sang ché, vi sinh vat thudc chi Corynebacterium san sinh L-axit amin c6 hoat
tinh a-glucosidaza ting cudng, nhd do cai thién nang suét san sinh L-axit amin. Do do,
vi sinh vat co thé duogc st dung rt hitu ich dé san sinh L-axit amin.

Mo ta vin tit hinh vé

Fig.1 minh hoa két qua SDS-PAGE xdic nhan biéu hién cia a-glucosidaza trong
cac chung Corynebacterium glutamicum.
M0 ta chi tiét sang ché

Cu thé, sang ché s& dugc mo ta chi tiét dudi day. Trong khi do, ting phén mo ta
va phuong 4n duoc boc 19 trong sang ché cling c6 thé duge ap dung cho ting phan md
t4 va phuong an khac. C6 nghia la, tht ca su két hop cta cic phan mo ta khac nhau dugc
boc 10 trong sang ché déu thudc pham vi clia sang ché. Ngoai ra, phan mo t& chi tiét dudi
day co thé khong gi6i han pham vi cla sang ché.

Pé dat dugc cac muc dich néu trén, khia canh cua sang ché @& xut vi sinh vat
thuoc chi Corynebacterium san sinh L-axit amin c6 hoat tinh a-glucosidaza tang cuong.
Vi sinh vét thudc chi Corynebacterium theo sang ché ¢6 hoat tinh o-glucosidaza tang
cudng dé cai thién nang suAt L-axit amin. Do d6, vi sinh vat thudc chi Corynebacterium

theo sang ché c6 thé dwoc st dung rat hitu ich dé san sinh L-axit amin.

Theo séng ché, thuat ngir “a-glucosidaza” 1a loai glucosidaza dé phan huy duong

thanh glucoza va dé cap dén enzym c6 dic tinh phan huiy lién két o (1—4). Theo sang
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ché, o-glucosidaza c6 thé 1a protein co hoat tinh cua a-glucosidaza dugc ma hoa boi gen
aglA, nhung mién 12 o-glucosidaza c6 hoat tinh twong tng v6i glucosidaza dugc tang
cudng trong vi sinh vat thugc chi Corynebacterium dé cai thién ning suit L-axit amin,
sang ché khong gidi han cu thé & déy. Protein c6 hoat tinh cia a-glucosidaza dugc ma
hoa boi gen agld da biét c6 hoat tinh phan hiy isomaltoza hodc maltoza (Glycobiology.
11/2010; 20(11)), va thong tin trén a-glucosidaza c6 thé d& dang thu duoc bdi nguoi co
hidu biét trung binh trong cting linh vuc k¥ thuat thong qua dit liéu da biét (vi du, Ngan
hang gen cta Trung tdm Thong tin Cong nghé Sinh hoc Quéc gia (NCBI: National
Center for Biotechnology Information), Ngudn protein thong dung (UniProt: Universal
Protein Resource), v.v.). Theo sang ché, a-glucosidaza c6 thé 13 o-glucosidaza c6 ngudn
gbc tr Bifidobacterium adolescentis, Erwinia amylovora, hodc Saccharomyces
cerevisiae, va cu thé 13, a-glucosidaza co nguﬁ”)n géc tr Bifidobacterium adolescentis,
nhung sang ché khong bi gi¢i han ¢ ddy. a-glucosidaza ¢6 ngudn gbc tlr Bifidobacterium
adolescentis dugc mo ta 1am vi du cua sang ché khéng bi gidi han & ddy, ma co thé 1a
protein bao gdm trinh ty axit amin dugc thé hién bing SEQ ID NO. 1. o-glucosidaza c6
ngudn gbc tir Erwinia amylovora khong bi gi¢i han ¢ ddy, ma co thé 1a protein bao gbm
trinh tu axit amin dugc thé hién bang SEQ ID NO. 28. a-glucosidaza ¢6 ngudn gdc tir
Saccharomyces cerevisiae khong bi gi6i han & day, ma co thé 1a protein bao gbm trinh
ty axit amin dugc thé hién bang SEQ ID NO. 29. Protein bao gém trinh tu axit amin
duoc thé hién béng SEQID NO. 1 ¢o thé dugc st dung két hop véi protein c6 trinh tur
axit amin dugc thé hién béng SEQ ID NO. 1 va protein co trinh ty axit amin duoc thé

hién bang SEQ ID NO. 1.

Ngoai ra, ngay ca khi “protein hodc polypeptit bao gbm trinh ty axit amin dugc
liét ké véi s trinh tu cu thé” dugc md ta trong sang ché, néu protein c6 hoat tinh tuong
ddng hodc dong nhét c6 hoat tinh cta polypeptit bao gdm trinh ty axit amin c6 s trinh
tu tuong (ng, 1d rang la cac protein chira trinh tu axit amin dugc x6a, sua dbi, thay thé,
thay thé bao thi hodc dugc thém vao mot phan ciing thudc pham vi clia sang ché. Vi du,
néu protein c6 hoat tinh tuong ddng hoic ddng nhét ¢6 hoat tinh ctia polypeptit bao gbm
trinh ty axit amin cé s trinh tu twong tng, rd rang 1a khong loai trir sy thém vao trinh
tu khong lam thay ddi chuc nang cua protein truge va sau trinh tu axit amin, dot bién
x4y ra tu nhién, dot bién cAm cua chung, hodc thay thé bao thu, va su thém vao va dot

bién trinh tu thudc pham vi cua sang ché. Ngoai ra, néu protein c6 hoat tinh tuong dong
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hodc dong nhét ¢6 hoat tinh cua polypeptit bao gdm trinh ty axit amin 0 sb trinh tu
twong tng, thi trinh tyr axit amin ¢ it nhét 80% tuong dong hodc dong nhét, cu thé 1a it
nhét 90%, t8t hon 13 it nhit 95%, va 4t nhét 13 it nhat 99% véi trinh ty axit amin o sb

trinh tu tuong Ung co6 thé thudc pham vi clia sang ché.

Vi dy, protein co6 hoat tinh cua a-glucosidaza theo sang ché ¢6 thé 1a protein bao
gdm trinh ty axit amin (dugc thé hién bang SEQ ID NO. 1) cua a-glucosidaza ¢ ngudn
gbc tir Bifidobacterium adolescentis, trinh tu axit amin (duoc thé hién bang SEQ ID NO.
28) ctia a-glucosidaza c6 ngudn gbc tir Erwinia amylovora, hoac trinh tu axit amin (duoc
thé hién bang SEQ ID NO. 29) cuia a-glucosidaza co ngudn gbc tir Saccharomyces
cerevisiae. Néu a-glucosidaza theo sang ché 1a protein c6 hiéu qua tuong Gng Vol a-
glucosidaza va ting cudng hoat tinh trong vi sinh vét thudc chi Corynebacterium dé cai
thién nang suAt L-axit amin, ro rang 1a a-glucosidaza dugc bao gbm trong protein c6
hoat tinh ctia o-glucosidaza theo sang ché. Cu thé, mién 1a a-glucosidaza theo sang ché
¢6 hoat tinh clia o-glucosidaza va téng cuong hoat tinh trong vi sinh vat thudc chi
Corynebacterium dé cai thién nang suét L-axit amin, trinh ty axit amin ¢ it nhét 80%
twong dong hodc dong nhét, cu thé 1 it nhit 90%, t&t hon 1a it nhét 95%, va tot 1a it nhét
99% véi trinh tu axit amin dugc thé hién bang SEQ ID NO. 1, dugc thé hién bang SEQ
ID NO. 28, hodc dugc thé hién béng SEQID NO. 29 ¢o thé thudc pham vi clia sing ché.

Theo sang ché, thuat ngit “twong dbng hoic ddng nhat” c6 nghia la mtrc do két hop
v6i hai trinh ty axit amin hodc trinh tu bazo d3 néu va c6 thé duoc biéu hién dudi dang
ph?m tram. Ngoai ra, su tuong dong va gidng nhét thudng c6 thé duoc st dung thay thé
cho nhau.

Su twong dong hodc ddng nhat cia polynucleotit hodc polypeptit bao tdn duge xac
dinh bang thuat toan can chinh tiéu chuin va ham phat khoéng trdng mac dinh duoc
thiét 1ap boi chuong trinh da st dung 6 thé dugc sit dung cing nhau. V@ co ban, trinh
tu twong d6ng hodc ddng nhat thong thuong c6 thé duoc lai trong cac diéu kién nghiém
ngdt cao hodc trung binh theo it nhit khoang 50%, 60%, 70%, 8 80% hodc 90% cuia toan
b trinh ty hodc toan bo chidu dai. Trong polynucleotit da lai hoa, polynucleotit bao gbm

don vi ma hoa thodi bién thay vi don vi ma hoa cling dugc xem x6t.

B4t ky hai polynucleotit hodc polypeptit nao co tuong ddng, twong tu hodc dong
nhét hay khong c6 thé duogc x4c dinh bang cach st dung thudt toan may tinh da biét,
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chéng han nhu chuong trinh “FASTA” sit dung tham s6 mic dinh, vi du, trong Pearson
et al. (1988)[Proc. Natl. Acad. Sci. USA 85]: 2444. Ngoai ra, nhu dugc thuc hién trong
chuong trinh Needleman cua BO phan mém mé sinh hoc phén tit chiu Au (EMBOSS:
The European Molecular Biology Open Software Suite, Rice et al., 2000, Trends Genet.
16: 276-277) (phién ban 5.0.0 hodic phién ban tiép theo), sw tuong ddng, tuong tw hodc
ddng nhét co thé duogc xac dinh bang cach st dung thuét toan Needleman—Wunsch
(Needleman and Wunsch, 1970, J. Mol. Biol. 48: 443-453) (bao gbm g6i 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/.J(1988) SIAM J Applied Math 48: 1073). Vi du, su tuong ddng, twong tu hodc
ddng nhét co thé dugc xéac dinh bang cach st dung BLAST hodc ClustalW cua Trung

tam Qudc gia v& Co so dit liéu Thong tin Cong nghé Sinh hoc.

Su twong dong, twong tu hodc ddng nhét ctia polynucleotit hodc polypeptit ¢ thé
dugc xac dinh bang cach so sanh thong tin trinh tu bang cach st dung chuong trinh may
tinh GAP, vi du, Needleman et al. (1970), J Mol Biol.48: 443. Tom lai, chuong trinh
GAP duoc xac dinh 1a gi tri thu duge bfmg cach chia sb luong céc d4u hiéu duogc can
chinh giéng nhau (tire 13, cac nucleotit hodc axit amin) cho toan bd s6 diu hiéu trong
doan ngén hon cta hai trinh ty. Tham s6 mic dinh ctia chuong trinh GAP ¢6 thé bao
gdm (1) ma tran so sanh don phan (chira cac gia tri 1 la ddng nhét va 0 1a khong dong
nhit) va ma tran so sdnh c6 trong s6 ciia Gribskov et al. (1986) Nucl. Acids Res. 14:
6745, nhu dugc boc 16 trong Schwartz and DayhofT, eds., Atlas of Protein Sequence and
Structure, National Biomedical Research Foundation, pp. 353-358 (1979) (ngoai ra, ma
tran thay thé cia EDNAFULL (phién ban EMBOSS cua NCBI NUC4.4); (2) ham phat
3,0 cho ting khoang trbng va ham phat bd sung 0,10 cho ting d4u hiéu trong ting
khoang tréng (ngoai ra, ham phat m¢ khoang tréng 10, ham phat m& rong khoéng trong
0,5); va (3) khong co ham phat cho khoang tréng dau. Theo do, thudt ngit “twong dong”
hodc “dong nhét” duoc st dung trong sang ché thé hién mirc do lién quan gitta cac trinh
tu.

Theo sang ché, thuat ngtt “thay thé bao thu” c6 nghia la thay thé mot axit amin
béng mdt axit amin khéac ¢ ciu trac va/hodc tinh chét hoa hoc tuong tu. Vi dy, bién thé

c6 thé c6 mot hodc nhiéu thay thé bao thu trong khi van ¢6 mot hodc nhiéu hoat tinh
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sinh hoc. Su thay thé axit amin nhu vay thudng co6 thé x4y ra dya trén do phén cuc, dién
tich, do hoa tan va su gidng nhau v tinh ky nuéc, wa nudc vahodc ban chét ludng tinh
cla cac géc. Vi du, cac axit amin tich dién duong (c6 tinh bazo) bao gém arginin, lysin
va histidin; axit amin tich dién 4m (c6 tinh axit) bao gbm axit glutamic va axit aspartic;
cdc axit amin thom bao gdm phenylalanin, tryptophan va tyrosin; va cac axit amin ky,
nudc bao gém alanin, valin, isoleuxin, lysin, methionin, phenylalanin, tyrosin va
tryptophan.

Ngoai ra, trinh tu polynucleotit ma hoa o-glucosidaza cé thé 1a trinh tu
polynucleotit ma hoa protein c6 hoat tinh cta a-glucosidaza va hoat tinh ting cuong
trong vi sinh vét thudc chi Corynebacterium dé cai thién ning suit L-axit amin. Vi du,
trinh tu polynucleotit ma héa a-glucosidaza ¢6 thé 12 polynucleotit ma héa a-glucosidaza
¢6 ngudn gbc tir Bifidobacterium adolescentis (dwoc thé hién bang SEQ ID NO. 1), o-
glucosidaza co ngudn gbc tir Erwinia amylovora (dugc thé hién bang SEQ ID NO. 28),
va a-glucosidaza ¢ ngudn gbc tir Saccharomyces cerevisiae (duoc thé hién bang SEQ
ID NO. 29). Vi du, trinh ty polynucleotit ¢6 thé c6 trinh tu bazo dugc thé hién bang SEQ
ID NO. 2, trinh tu bazo dugc thé hién bang SEQ ID NO. 30, va trinh ty bazo' dugc thé
hién bang SEQ ID NO. 31, tuy nhién trinh tu bazo c6 thé duoc bién dbi trong ving ma
héa nho su thodi bién cua don vi ma héa. Ngoai ra, cac bién dbi khac nhau c6 thé dugc
thuc hién trong ving ma hoa trong khoang ma khong thay dbi trinh ty axit amin bang
cach xem xét don vi ma hda dugc vu ti€n trong sinh vat d& biéu hién trinh tu bazo. Trinh
tu polynucleotit ¢ thé 1a polynucleotit bao gdm trinh tu polynucleotit ma hoa protein
hoic trinh tu polynucleotit c6 80%, 90%, 95%, hodc 99% tuong ddng hoic ddng nhét.
Ngoai ra, néu trinh tu polynucleotit 1a trinh tu polynucleotit ma héa protein ¢6 su tuong
ddng hodc ddng nhét va ¢ hiéu qua vé co ban twong ddng hodc ddng nhét véi protein,
1o rang 1a trinh ty polynucleotit dugc xo6a, bién ddi, thay dbi, thay thé, hoic thém vao
mdt phan thudc pham vi ctia sang ché.

Ngoai ra, dau do c6 thé duoc didu ché tur trinh tu gen da biét, vi du, trinh ty ma héa
protein ¢6 hoat tinh cta a-glucosidaza theo sang ché bang céch lai v6i trinh tyr bd sung
vGi toan bd hodc mot phﬁn ctia trinh tu polynucleotit trong cac diéu kién nghiém ngat
¢6 thé duge bao gdbm ma khong giéi han theo sang ché. “Cac diéu kién nghiém ngat” co
nghia la cac diéu kién c6 kha nang lai cu thé gifta cac polynucleotit. Cac diéu kién nay

da dugc md ta cu thé trong céc gido trinh (vi du, Sambrook et al., Molecular Cloning, A
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Laboratory Manual, téi bén.lz‘?m hai, 4n pham Cold Spring Harbor Laboratory, Cold
Spring Harbor, New York, 1989). Vi du, cac diéu kién cta cdc gen lai hoa c6 sy tuong
ddng cao, tirc la cac gen ¢ it nhit 80% tuong dong, cu thé 14 it nhat 90%, tot hon 12 it
nh&t 95%, va tot nhét 1a it nhét 97%, va tbt nhat Ia it nhat 99% va céc gen khong lai ¢6
sy twong dong thap hodc céac didu kién rira thong thuong cia lai Nam, tic 1a thuce hién
rira mdi 14n, cu thé hai dén ba lan & n(‘“)ng do mudi va nhiét 6 twong tng véi 60°C, 1x
SSC, 0.1% SDS, tét hon 1a 60°C, 0,1x SSC, 0,1% SDS, va tét nhat 1a 68°C, 0,1 SSC,
0,1% SDS c6 thé duoc bao gém. Su lai hoa doi hoi hai polynucleotit chira trinh tu bd
sung, mic du tiry thudc vao mirc d6 nghiém ngat ctia phép lai, sy khong khép gitra cac
bazo 1a c6 thé. Thuat ngir “bd sung” dugc st dung dé mo ta mdi quan hé giira cac bazo
cta cac polynucleotit ¢o thé lai v6i nhau. Vi du, dbi v6i ADN, adenosin dugc bd sung
v6i thymin, va xytosin dugc bd sung véi guanin. Do do, sang ché ciing c6 thé bao gdm
cac doan nucleotit dugc tach chiét b sung véi toan bd trinh tu cling nhu trinh tu
nucleotit giéng nhau v& co ban. Cu thé, cac polynucleotit c6 twong déng sir dung didu
kién lai bao gdm budc lai v6i gia tri Tm ¢ nhiét do 5 5°C va c6 thé duge x6a bang cach
st dung c4c diéu kién néu trén. Ngoai ra, gid tri Tm c6 thé 1a nhiét d6 60°C, 63°C, hodc
65°C. nhung sing ché khong bi gioi han & day va c6 thé duge kiém soét thich hop boi
nhitng nguoi co hidu biét trung binh trong cung linh vyc ky thudt tuy thudc vao muc
dich sit dung. Mirc d6 nghiém ngit thich hop dé thuc hién lai cac polynucleotit tury thude
vao do dai va mirc bd sung polynucleotit va cac bién thé 1a da biét trong linh vuc k¥

thuat (tham khéo Sambrook et al., supra, 9.50-9.51, 11.7-11.80).

Theo sang ché, thuat ngtt “tang cudng hoat tinh” c6 nghia 12 hoat tinh dugc tang
cuong khi vi sinh vat géc dugc so sanh véi hoat tinh ctia protein ¢ trang thai tu nhién
hodc trang théi tién dot bién, ttrc 13, hoat tinh ndi sinh va 1a khéi niém bao gém viéc dua
vao hoat tinh cung cép hoat tinh ctia né bing cach dua protein vao vi sinh vat ma khong
¢6 hoat tinh cta protein cu thé. “Hoat tinh ndi sinh” c6 nghia la trang thai hoat dong cua
protein dugc biéu hién & trang thai ty nhién hodc trang thai khong dot bién cua vi sinh
vat ban dau.

Cu thé, “tang cuong hoat tinh” khong bi gidi han cu thé & day, ma con co thé bao
gdm ting cudng hoat tinh bang cach tang hoat tinh gen ndi sinh, khuéch dai gen ndi sinh
do cac yéu td bén trong hodc bén ngoai, dua gen tir bén ngoai vao, thay thé hodc bién

dbi cac vung khéi dong, va tang cudong hoat tinh enzym nho dot bién cling nhu tao ra

-8



39453

hiéu qua ngoai chirc nang ban dAu ciia né bang cach ting cuong hoat tinh clia protein tu
than. Vi du, “tang cuong hoat tinh” c6 thé duoc thuc hién béng cach tang ) luong ban
sao trong cac té bao clia cac gen mi hoa protein, phwong phap bién dbi trinh tu diéu hoa
bidu hién gen ma hoa polypeptit, phuong phép bién dbi cac gen ma hoa polypeptit trén
nhidm sic thé bang cach thay thé cac gen ma hoa polypeptit trén nhidm sic thé bang cic
gen dot bién d8 tang cuong hoat tinh ctia polypeptit hodc giam dot bién cia cac gen trén
nhidm sic thé ma hoa polypeptit 8 tang cuong hoat tinh ctia polypeptit, va phuong phap
dua cac gen tir bén ngoai hodc chén cac gen vao nhidm séc thé, cac phuong phap nay
khong bi gidi han & day.

Viéc ting sb lugng ban sao cua cic gen khong bi gidi han cu thé, ma con c6 thé
dugc thuc hién dé duoc lién két hoat dong voi vecto hodc duge cheén vao nhi®m sic thé
trong té bao vat chi. Cu thé, vecto dugc lién két hoat dong véi polynucleotit ma hoa
protein theo sang ché va dugc lap lai va thuc hién chic nang bt ké vat chi co thé dugc
dua vao té bao vat chu. Ngoai ra, vecto dugc lién két hoat dong v6i polynucleotit aé
chén polynucleotit vao nhidm sic thé trong té bao vat chi co thé dugc dua vao nhiém
sic thé cua té bao vat chu. Sy chén vao nhidm séc thé cua polynucleotit c6 thé duoc thuc
hién bang bit ky phuong phap da biét trong cung linh vuc k¥ thudt, vi dy, phuong phap
t4i to hop tuong ddng. Khi vecto theo sdng ché c6 thé dugc chén vao nhiém sdc thé bang
phuong phap tai td hop tuong ddng, vecto co thé con bao gdm chét chi thi chon loc dé
x4c nhan su chén nhidm sic thé. Chét chi thi chon loc chon cac té bao duoc dugc bién
nap boi vecto dé x4ac nhan su chén polynucleotit dich, va cac chét chi thi co thé dugc str
dung dé cung céip céac kiéu hinh chon loc nhu khang thudc, tro luc, khang thudc doc té
bao, hodc biéu hién cua protein bé mit, nhung sang ché khong gi6i han ¢ day. Trong
moi truong duge xi Iy bang chét chi thi, chi khi cac t& bao bidu hién chi thi chon loc tdn
tai hodc dai dién cho cac kiéu hinh biéu hién khac nhau, cic té bao da bién nap co6 thé
duogc chon.

Thuat ngit “vecto” theo sang ché @& cap dén chu trac ADN bao gém trinh tu
polynucleotit ma hoa peptit dich duoc lién két hoat dong véi trinh tu didu hoa biéu hién
thich hop dé biéu hién protein dich trong vét chu thich hop. Trinh tw diéu hoa biéu hién
bao gdm ving khéi dong c6 kha néng bét du phién ma, bt ky trinh ty diéu khién nao
dé diéu hoa phién ma nay, trinh ty ma hoa vi tri lién két ribosom mARN thich hgp, va

trinh tu diéu hoa két thuc phién ma va dich ma, nhung sang ché khong bi gidi han & day.
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Vecto ¢6 thé duge bién nap vao té bao vat chu thich hgp, va sau do co thé dugc lap lai
hodc thuc hién chirc nang bét ké bd gen vét chu hodc tich hop vao bd gen cua chinh nd.
Vecto dugc st dung theo sang ché khong bi giéi han cu thé & day, va bét ky vecto da
biét trong cung linh vuc k¥ thuat c¢6 thé duge st dung. Céc vi du cla cac vecto thong
thuong dugc sir dung ¢ thé bao gém plasmit, cosmit, virut va thuc khuén ban dia hodc
tai t6 hop. Vi du, vecto thé thuc khuin hodc vecto cosmit pWELS, M13, AMBL3,
AMBLA4, AIXII, AASHIL, AAPII, At10, At11, Charon4A, Charon21A, va tuong tu c6 thé
duoc st dung, va dbi vai vecto plasmit, cac plasmit gbc pDZ, gbc pBR, gbe pUC, gbc

pBluescriptll, gbc pGEM, gbc pTZ, gbc pCL, va gbc pET ¢6 thé dugc sur dung.

Ngoai ra, vecto ¢o thé bao gdm trinh tu polynucleotit ma hoa peptit tin hiéu. Theo
sdng ché, thuat ngit “peptit tin hiéu” & cap dén protein trong do protein dich c6 thé duge
tiét ra khoi céc té bao va co thé dugc ap dung dé biéu hién & trang thai tich hgp hodc
tach biét v4i cac gen ma hoa protein dich. Mién 1a peptit tin hi¢u theo sang ché co thé
duoc tiét ra khoi cac té bao trong khi duy tri chirc ndng cia protein dich, cac loai peptit
khong bi gidi han cu thé & day. Vi du, theo sdng ché, CgR0949, NCgI2101, CgR1834,
va ST2 (duoc thé hién bang cac SEQ ID NO. 14 dén SEQ ID NO. 17, twong (ing) c6 thé
duoc st dung la cac vi du cua peptit tin hi¢u. Ngoai ra, peptit tin hiéu thich hop da biét
duoc Iwa chon bdi nguoi co hiéu biét trung binh trong cing linh vuc k¥ thuat duogc su

dung d8 bidu hién tiét a-glucosidaza.

Theo sang ché, thuat ngir “bién nap” dé cap dén viéc dua vecto bao gbm
polynucleotit ma héa protein dich vao té bao vat chu theo cach sao cho protein dd ma
héa bdi polynucleotit dugc bidu hién trong té bao vat chu. Mién 1a polynucleotit da bién
nap ¢co thé duoc biéu hién trong t& bao vat chu, tat ca polynucleotit da bién nap duoc
bao gdm bét ké polynucleotit da bién nap c6 dugc chén va dinh vi tri trong nhidm sic
thé cua té bao vat chu hodc dinh vi tri bén ngoai nhidm séc thé hay khong. Ngoai ra,
polynucleotit bao gdbm ADN va ARN ma hoa protein dich. Polynucleotit ¢6 thé duoc
dua vio dudi dang bat ky mién 1a polynucleotit co thé duoc dua vao té bao vat cha va
duoc biéu hién. Vi du, polynucleotit co thé duoc dua vao té bao vat chu dudi dang catxet
bidu hién, 1a cAu tric by gen bao gbm tAt ca cac yéu t6 cAn thiét dé tu biéu hién. Catxet
biéu hién thong thuong c6 thé bao gom ving khoi dong duge lien két hoat dong véi
polynucleotit, tin hiéu két thuc phién ma, vi tri lién két ribosom, va tin hi¢u két thuc dich
ma. Catxet bidu hién c6 thé 1a vecto biéu hién tu sao chép. Ngoai ra, polynucleotit ¢6
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thé con duoc dua vao té bao vat chu va duoc lién két hoat dong véi trinh tu can thiét cho
su biéu hién trong té bao vat chu.

Ngoai ra, thuét ngft “lién két hoat dong” c6 nghia 1a trinh tw gen dugc lién két hoat
dong véi trinh ty ving khéi dong, khoi dong va lam trung gian cho sy phién ma cia
polynucleotit ma hoa peptit dich clia sang ché.

Tiép theo, sy stra dbi trinh ty didu hoa bidu hién dé ting biéu hién cta polynucleotit
khong bi gi6i han cu thé & day, ma con ¢ thé dugc thuc hién bé‘mg cach giam dot bién
trinh tu béng cach xo6a, chén, thay thé bao thu hodc khong bao thu, hodc két hop cua
ching ddi véi trinh tu axit nucleic dé tang cuong thém hoat tinh cta trinh ty diéu hoa
biéu hién, hoidc c6 thé duoc thuc hién b'?lng cach thay thé b'fmg trinh tu axit nucleic c6
hoat dong manh hon. Cu thé, su stra ddi c6 thé dugc thuc hién bﬁng cach thay thé bé“mg
trinh fu axit c6 hoat tinh manh hon. Trinh ty diéu hoa biéu hién khong bi gidi han cu thé
& day, ma con co thé bao g61n vung khéi dong, trinh tu didu khién, trinh tw ma héa vi tri

lién két ribosom, két thuc didu chinh trinh tu ctia phién ma va dich ma, va loai twong tu.

Thay vi ving khoi dong ban déu, ving khéi dong manh c6 thé dugc lién két voi
phén trén cta don vi biéu hién polynucleotit, nhung sang ché khong bi giGi han ¢ day.
Céac vi du cta cac ving khoi dong manh da biét c6 thé bao gém cac ving khoi dong tur
cjl dén cj7 (patent Han Qubc s6 0620092), ving khéi dong spll, spl7, hodc spl13 (patent
Han Quédc sb 1783170), vung khéi dong PgapA, ving khdi dong lac, ving khéi dong
trp, viing khoi dong tre, vang khoi dong tac, ving khoi dong PR pha A, ving khéi dong
PL, va vung khéi dong tet.

Ngoai ra, su stra ddi cua trinh tu polynucleotit trén nhidm séc thé khong bi gidi han
cu thé & ddy, ma con c thé duoc thuc hién bang cach giam dot bién trén trinh tu didu
hoa biéu hién béng x6a, chén, thay thé bao thu hodc khong bao thu, hodc Kkét hop cua
ching ddi vé6i trinh tu axit nucleic dé tang cuong thém hoat tinh cla trinh tu
polynucleotit, hodc c6 thé duoc thuc hién bang cach thay thé bang trinh tu polynucleotit
dwoc cai thién c6 hoat tinh manh hon. Tuy nhién, trinh tu diéu hoa biéu hién khong bi
gii han & day.

Trong su ting cudng hoat tinh cua protein, khong c6 hoat tinh cua protein tuong
ting, hodc hoat tinh hodc néng dd cia ching thdng thuong c6 thé tang dén 1%, 10%,

25%, 50%, 75%, 100%, 150%, 200%, 300%, 400%, hodc 500%, 1én dén 1000% hodc
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2000% dua trén hoat tinh hodc néng do trong protein kiéu dai ho#ic ching vi sinh vét
ban dau, nhung sang ché khong bi gidi han ¢ day.

Vi sinh vat thudc chi Corynebacterium theo sang ché ¢6 hoat tinh a-glucosidaza
tang cuong dé cai thién nang sut L-axit amin nhu duge mo ta néu trén. Theo d6, vi sinh
vat thudc chi Corynebacterium theo sang ché co thé dugc st dung cho viéc san xuét L-
axit amin.

Thuét ngit “L-axit amin” theo sang ché c6 nghia 1a don vi cAu thanh co béan cla
protein hinh thanh co thé ctia sinh vat sdng trong d6 nhém amin va nhém cacboxyl duoc
lién két voi ciing nguyén tir cacbon. Vi du, L-axit amin c6 thé 13 it nhit mot trong sd
duogc chon tir nhém bao gém I-alanin, L-arginin, L-asparagin, L-axit aspartic, L-xystein,
L-axit glutamic, L-glutamin, glyxin, L-histidin, L-isoleuxin, L-leuxin, L-lysin, L-
methionin, L-phenylalanin, L-prolin, L-serin, [-threonin, L-tryptophan, L-tyrosin, va L-
valin. Ngoai ra, vi du, L-axit amin ¢c6 thé 1a L-axit amin c6 ngudn gdc tir axit aspartic
tham gia vao con duong sinh tdng hop vi sinh vat va c6 thé 1a L-axit amin dugc sinh
tbng hop bing cach st dung L-axit aspartic nhu chét nén hodc chét trung gian. L-axit
amin c6 ngudn gdc tlr axit aspartic c6 th& 13 it nhit mot trong s dugc chon tir nhém bao
gdm L-lysin, L-threonin, va L-isoleuxin 13 vi du cu thé hon, nhung sang ché khong gidi
han & day.

Theo sang ché, “vi sinh vat san sinh L-axit amin” ¢6 thé 12 vi sinh vat ¢6 kha nang
san xuét va tich lily L-axit amin tir cac ngudn cacbon trong moi trudng. Loai vi sinh vt
san sinh L-axit amin khong bi giéi han cu thé, ma con ¢ thé 1a cac vi sinh vat thudc chi
Enterobacter, chi Escherichia, chi Erwinia, chi Serratia, chi Pseudomonas, chi
Providencia, chi Corynebacterium, va chi Brevibacterium. Cu thé hon 13, vi sinh vét c6
thé 1a vi sinh vat thudc chi Corynebacterium. Cu thé, “chi Corynebacterium” theo sang
ché co thé 1a Corynebacterium glutamicum, Corynebacterium ammoniagenes,
Brevibacterium  lactofermentum, — Brevibacterium flavum,  Corynebacterium
thermoaminogenes, Corynebacterium efficiens, va tuong tu, nhung khong nhét thiét bi
giGi han ¢ day. Cu thé hon 13, vi sinh v4t san sinh L-axit amin ¢6 thé 1a Corynebacterium
glutamicum, nhung sang ché khong bi gidi han & day.

Vi sinh vat thudc chi Corynebacterium c6 hoat tinh a-glucosidaza tang cudng co

thé san sinh L-axit amin v6i ning sudt san sinh L-axit amin cao hon vi sinh vat trudc
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khi hoat tinh cta protein dugc tang cudng, tic 13, vi sinh vat khong sua dbi.

Khia canh khac cua sang ché 1a @& xuét phuong phéap san xut L-axit amin, bao
gdm budc nudi cy vi sinh vat thudc chi Corynebacterium san sinh L-axit amin c6 hoat
tinh o-glucosidaza ting cuong.

Phuong phap san xuéit L-axit amin c6 thé con bao gdm budc thu nhan L-axit amin
tir moi trudng hodc vi sinh vat dugc nudi céy.

Vi sinh vt ¢6 hoat tinh a-glucosidaza tdng cuong va L-axit amin nhu dugc mo ta
néu trén.

Theo sang ché, thuat ngtt “nudi cdy” c6 nghia 12 nudi vi sinh vat trong diéu kién
moi truong dugc didu chinh thich hop. Quy trinh nu6i ciy theo sang ché ¢ thé dugc
thuc hién trong cac didu kién nudi cdy va moi truong thich hop da biét trong cung linh
vuc k¥ thuét. Quy trinh nudi chy co thé dugc diéu chinh va st dung d& dang bdi nhitng
ngudi co hiéu biét trung binh trong cung linh vyc k§ thuét theo chung da chon. Cu thé,
nudi cly co thé 1a quy trinh theo mé, quy trinh lién tuc, va ho#ic quy trinh theo me bd
sung, nhung sang ché khong bi gi6i han & day.

Ngudn cacbon duoc bao gbm trong mdi truong c6 thé bao gdm duong va cac
hydrat cacbon chéng han nhu glucoza, sacaroza, lactoza, fructoza, maltoza, tinh bot, va
xenluloza; ddu va chét béo nhu 12 diu dau nanh, dau huéng duong, dau thiu diu, va dau
dau phdng; céac axit béo nhu la axit palmitic, axit stearic, va axit linoleic; cac rugu nhu
1 etanol va glyxerol; va céc axit hitu co nhu la axit axetic. Cac chit nay c6 thé duoc st
dung doc 14p hodc ¢ dang hdn hop, nhung sang ché khong bi gi6i han ¢ day. Ngudn nito
chira trong mdi truong ¢ thé bao gdm cic ngudn nito hitu co, chang han nhu pepton,
dich chiét nAm men, cao thit, cao mach nha, dich chiét ngd, va banh dau nanh; va cac
ngudn nito vo co chéng han nhu ure, amoni sulfat, amoni clorua, amoni phosphat, amoni
cacbonat, va amoni nitrat, va cac nguén nito nay co thé dugc st dung doc 1ap hodc ¢
dang hdn hop. Tuy nhién, cac ngudn nito khong bi gi6i han ¢ day. Ngudn phospho chira
trong moi trudng co thé bao goém kali dihydrogen phosphat hodc dikali hydrogen
phosphat, hodc cac mudi chira natri twong ng, nhung sang ché khong bi giéi han & day.
Ngoadi ra, trong mdi truong co thé bao gdbm cac mudi kim loai chiang han nhu magie

sulfat hodc sét sulfat, va c6 thé bao gém cac axit amin, cac vitamin cac tién chat thich
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hop. Mai trudng hodc céc tién chét nay c6 thé dugc thém vao moi truong nuoi cay trong

qua trinh nudi chy theo mé hodc lién tyc, nhung sang ché khong bi gidi han ¢ day.

Trong qua trinh nuoi cay, hop chét nhu amoniac hydroxit, kali hydroxit, ammoniac,
axit phosphoric, va axit sulfuric duoc bd sung trong qua trinh nubi ciy theo phuong
phéap thich hop dé diéu chinh d6 pH cua moi trudng nudi cAy. Ngoai ra, trong qua trinh
nuoi céy, c6 thé ngéan tao bot bﬁng cach sur dung chét chéng tao bot nhu axit béo
polyglycol este. Ngoai ra, oxy hoic khi chira oxy ¢6 thé dugc bom vao trong moi truong
nubi chy dé duy tri didu kién hiéu khi ciia méi truong nudi cdy, va khi c6 thé khong dugc
bom vao, hodc khi nito, hydro hodc cacbon dioxit c6 thé dugc bom vao dé duy tri trang
thai ky khi va vi hiéu khi. Nhiét do ciia moi truong nudi cy thong thuong c6 thé 12 25°C
va 40°C va cu thé 14 tir 27°C dén 35°C. Giai doan nuoi cdy ¢6 thé kéo dai cho dén khi
thu duge san pham mong mudn ctia cac chét hitu ich, va co thé tr 10 dén 100 gio. Tuy
nhién, sang ché khong bi gidi han & day.

Theo séng ché, c6 thé thu nhan va/hodc tinh ché bd sung L-axit amin san sinh trong
budc nudi cdy va thu nhén L-axit amin mong muén tir mdi trudng bang cach st dung
phuong phap thich hop da biét trong ctng linh vuc k¥ thuét theo phuong phéap nudi chy,
vi dy, phuong phap nudi céy theo mé, lién tuc hodc theo mé bd sung, nhung sang ché
khéng bi gioi han ¢ day. Vi du, cac phuong phép ly tam, loc, sic ky trao d6i anion, két
tinh va phuwong phap sic ky long hiéu nang cao (High Performance Liquid
Chromatography: HPLC) ¢6 thé dugc st dung, va cé thé thu nhan L-axit amin mong
mubn tir moi trudng hodc vi sinh vat duge nudi cdy bang cach st dung phuong phap
thich hgp da biét trong cung linh vuc k¥ thuat.

Khia canh khac nita ciia sang ché 1a @ xut phuong phép tang san sinh L-axit amin,
bao gdm budc ting cuong hoat tinh a-glucosidaza trong vi sinh vat.

Khia canh khac nita ca sang ché 13 @& xuét viéc st dung a-glucosidaza dé tang
san sinh L-axit amin.

“Tang san sinh L-axit amin” c0 thé c6 nghia 13 ning suat L-axit amin duoc tdng
lén dé san sinh L-axit amin v6i nang suAt san xuit L-axit amin cao hon vi sinh vt trudc

khi hoat tinh cua protein dugc tang cuong, tie 13, vi sinh vat khong stra dbi.

Vi du thye hién sang ché
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Sau day, sang ché s& duoc mo ta chi tiét hon vé6i dua trén céac vi du thuc hién. Tuy
nhién, cac vi du nay chi 1a minh hoa cho sang ché, va pham vi cua sang ché khéng bi
gi6i han ¢ cac vi du nay.

Vi dy 1: Didu ché vecto dé dua vao gen o-glucosidaza

Vi duy, @ xac nhan hidu qua ctia gen agl4 cla a-glucosidaza, vecto dé chén gen
aglA co ngudn gbc tlr Bifidobacterium adolescentis (duoc thé hién bang SEQ ID NO. 2)
vio nhidm sic thé cua chung Corynebacterium glutamicum duge didu ché. DPé khuéch
dai ving khai dong PgapA co ngudn gbc tir Corynebacterium glutamicum, vung khoi
dong (duogc thé hién bang SEQ ID NO. 3) duogc thiét k& dé chen vi tri enzym gidi han
EcoRI va diu 5’ ciia ving khéi dong PgapA va doan mdi (dugc thé hién bang SEQ ID
NO. 4) dugc thiét ké dé cheén vi tri enzym giéi han Ndel vao dAu 3’ da dugc tdng hop.
Theo d6, thu duoc cic doan ADN ving khoi dong PgapA bao gbm vi tri enzym gi6i han
EcoRI & ddu 5’ va vi tri enzym gi6i han Ndel & dau 3'. Trong diéu kién PCR, sau khi
bién tinh & nhiét do 94°C trong 5 pht, bién tinh & 94°C trong 30 gidy, u dé gén mdi &
56°C trong 30 gidy, va tring hop ¢ 72°C trong 30 gidy trong 30 chu ky, va sau do trung
hop dugc thuc hién & 72°C trong 7 phut.

Doan mbi dé khuéch dai ving khoi dong PgapA

Mdi xudi: 5-TCAGAATTCTTGGGATTACCATTGAAGCC-3' (dugc thé hién
bang SEQ ID NO. 3)

Mbi nguoc: 5'-TCACATATGGTGTCTCCTCTAAAGATTGT-3 (duge thé hién
bang SEQ ID NO. 4)

Pé khuéch dai ORF cua gen agld ¢ ngudn gbc tir Bifidobacterium adolescentis
dua trén trinh ty bazo dugc boc 19, cac doan mdi (dugc thé hién bang cac SEQ ID NO.
5 dén SEQ ID NO. 8) duoc thiét k& dé chen vi tri enzym gi6i han Ndel va peptit tin hiéu
dé tao chét tiét protein vao vi tri don vi ma héa ban dau va vung khai dong (duge thé
hién bang SEQ ID NO. 9) duoc thiét ké sao cho vi tri enzym gi6i han Spel dugc chira 6
phia cudi ctia don vi ma hoa két thic dugc tbng hop.

Vi du, peptit tin hiéu 1a protein gilp enzym AglA giai phong ra bén ngoai cac té

bao, va 4 loai peptit tin hiéu (dugc thé hién bang cac SEQ ID NO. 14 dén SEQ ID NO.
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17) duge chon va duge kiém tra. Céc trinh ty doan mdi va cac trinh tu axit amin cua

peptit tin hiéu nhu sau (xem Bang 1).

Bang 1

Boap mdi dé
khuéch dai
agl4A ORF

Bao gom
moi xudi
SP1

5'-

TCACATATGcaaataaaccgecgaggcttcttaaaagecaccgeagg
acttgccactatcggcgctgccagcatgtttatgccaaaggccaacgcccttgg
agcaACGAATTTCAATCGTTCCA -3' (dugc thé hién

bang SEQ ID NO. 5)

Bao gom
moi xudi
SP2

5'-
TCACATATGCATTCAAAGGAAGAGTTAACAGTG
CGTAAAGGAATTTCCCGCGTCCTCTCGGTAGCG
GTTGCTAGTTCAATCGGATTCGGAACTGTACTG
ACAGGCACCGGCATCGCAGCAGCTCAAGACACG
AATTTCAATCGTTCCA-3' (dugc thé hién biang SEQ

ID NO. 6)

Bao gobm
moi xudi
SP3

5'-
TCACATATGCGTAAGTTCCGCAATACTGCAATC
GCACTGGTTTCAGCTGCTGCTATCTCCCTCGGTG
GAGTTACTGCTGCAACCGCTCAGGAAGCTACGA
ATTTCAATCGTTCCA-3' (dugc thé hién bang SEQ ID

NO. 7)

Bao gom
moi xuoi
SP4

5'-
TCACATATGAAAAAGAATATCGCATTTCTTCTTG
CATCTATGTTCGTTTTTTCTATTGCTACAAACGC
GTACGCTACGAATTTCAATCGTTCCA-3' (dugc thé

hién bang SEQ ID NO. 8)

Moi
nguoc

5-TCAACTAGTTCAGAGCTGAATCACGACTC-3'
(dugc thé hién bing SEQ ID NO. 9)

Doan mdi dé
khuéch dai
mall. ORF

Bao gdbm
moi xudi
SP3

5
TCACATATGCGTAAGTTCCGCAATACTGCAATC
GCACTGGTTTCAGCTGCTGCTATCTCCCTCGGTG
GAGTTACTGCTGCAACCGCTCAGGAAGCTTCAG
GCATCAAACTTTCTTC-3" (dugc thé hién bang SEQ

ID NO. 10)

Moi
nguoc

5'.-TCAACTAGTTCAATTTAGCCTATAGATAC-3'
(duoc thé hién bang SEQ ID NO. 11)

Doan mdi dé
khuéch dai
Imal ORF

Bao gom
moi xudi
SP3

5!
TCACATATGCGTAAGTTCCGCAATACTGCAATC
GCACTGGTTTCAGCTGCTGCTATCTCCCTCGGTG
GAGTTACTGCTGCAACCGCTCAGGAAGCTACTA
TTTCTTCTGCACATCC-3' (dugc thé hién bang SEQ ID

NO. 12)

Moi

5" TCAACTAGTTCATTCGCTGATATATATICTT-3'
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nguoc |(dugc thé hién bang SEQ ID NO. 13)
MQINRRGFLKATAGLATIGAASMFMPKANALGA
SP1 | CgRO949 | 4 thé hién bing SEQ ID NO. 14)
p2 |NCerz101 MHSKEELTVRKGISRVLSVAVASSIGFGTVLTGTGI
Peptit & AAAQD (duoc thé hién bang SEQ ID NO. 15)
tinhidu| oo | o oRis4 MRKFRNTAIALVSAAAISLGGVTAATAQEA  (dugc
& thé hién bing SEQ ID NO. 16)

s | s [MKKNIAFLLASMFVESIATNAYA (dugc thé hién
bing SEQ ID NO. 17)

DPoan agid ORF bao gbm vi tri enzym giéi han Ndel va mdi peptit tin hiéu & dau
5'va vi tri enzym gidi han Spel & dau 3' thu duoc bang cach st dung bd gen ADN cua
Bifidobacterium adolescentis lam mach khuon. Trong diéu kién PCR, sau khi bién tinh
& 94°C trong 5 phut, bién tinh & 94°C trong 30 gidy, 4 dé gin mdi & 56°C trong 30 gidy,
va trung hop & 72°C trong 2 phut trong 30 chu ky, va sau d6 trang hop dugc thuc hién
& 72°C trong 7 phut.

Sau khi bén san pham khuéch dai PCR dugc xt ly v6i cac enzym gidi han dugc
chita & ca hai diu, vecto pDZ (patent Han Qudc s6 10-0924065) dugc xtt ly véi cac
enzym gi6i han EcoRI va Sall dé duoc lién két v6i doan ADN thu dugc dé didu ché cac
vecto pDZ-PgapA-SP1-aglA(B.al), pDZ-PgapA-SP2-aglA(B.al), pDZ-PgapA-SP3-
aglA(B.al), va pDZ-P gapA-SP4-aglA(B.al).

Ngoai ra, dé didu ché vi sinh vat khéc c6 hoat tinh a-glucosidaza ting cudng, cac
gen a-glucosidaza co ngudn gbc tir chung sau day dugc tang cuong. Cu thé, cac doan
ORF mall. va Imal bao gém vi tri enzym giéi han Ndel va mdi peptide tin hiéu & dau
5' va vi tri enzym gi6i han Spel & ddu 3' thu dugc bang cach st dung bo gen
EAMY 1858 (malL) cua Erwinia amylovora CFBP1430 va bo gen ADN IMA1 cua
Saccharomyces cerevisiae nhu cac mau. Trong diéu kién PCR, sau khi bién tinh & 94°C
trong 5 phut, bién tinh & 94°C trong 30 gidy, U dé gin mdi & 56°C trong 30 gidy, va
triung hgp & 72°C trong 2 phut trong 30 chu ky, va sau d6 trung hop duge thuc hién &
72°C trong 7 phut.

Sau khi hai san phim khuéch dai PCR duoc xtt ly v6i cac enzym gidi han dugc
chira & ca hai dau, vecto pDZ (patent Han Qudc sb6 10-0924065) dugc xu ly vOi cac
enzym giGi han EcoRI va Sall dugc lién két voi cac doan ADN thu duoc dé didu ché

céc vecto pDZ-PgapA-SP3-malL(E.am) va pDZ-PgapA-SP3-Imal(S.ce).
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Vi du 2: Diéu ché vi sinh vat dua vao a-glucosidaza

Pé dua gen mi hoa a-glucosidaza cho ching Corynebacterium glutamicum, 6
vecto duoc diéu ché trong vi du 1 da dugc bién nap vao ching KCCM1 1016P san sinh
lysin glutamicum Corynebacterium (vi sinh vat duoc boc 10 1a KFCC10881 va sau do
duge ky gui lai tai Co quan dang ky Qubc té theo hiép udc Budapest c6 s6 ky giri s6
KCCM11016P, trong patent Han Qudc s6 10-0159812) bang phuong phap xung dién
(Van der Rest et al., Appl. Microbiol. Biotechnol. 52:541-545, 1999) va cac khuén lac
trong d6 ting gen duoc dua vao bang t4i td hop nhidm sic thé twong dong da dugc sang
loc. Dé sang loc céc khuan lac bang phuong phap PCR, cac doan mdi duoc thé hién
bing cac SEQ ID NO. 18 va SEQ ID NO. 19 dugc st dung.

Poan mdi dé dinh danh bién nap gen agl4

Mbi xubi: 5'-GACCATTTATTCGCAACTGTG-3' (duge thé hién bing SEQ ID
NO. 18)

Mbi nguoc: 5-TCTGCAAGGCGTTCGGAATT-3' (dugc thé hién bang SEQ ID
NO. 19)

Céac chung dugc bién nap dugc goi la KCCMI 1016P::PgapA-SP1-aglA(B.al),
KCCM11016P::PgapA-SP2-aglA(B.al), KCCM11016P::PgapA-SP3-aglA(B.al)
KCCM11016P::PgapA-SP4-aglA(B.al), KCCMI 1016P::PgapA-SP3-mall(E.am), va
KCCM11016P::PgapA-SP3-Imal(S.ce).

Vi du 3: Xéac nhan biéu hién protein clia vi sinh vat sdn sinh lysin dua vao a-
glucosidaza

Chung me Corynebacterium glutamicum KCCM11016P dugc st dung lam nhom
d6i chimng, va 6 loai KCCM11016P::PgapA-SP1-aglA(B.al), KCCM11016P::PgapA-
SP2-aglA(B.al), KCCM11016P: ‘PgapA-SP3-agld(B.al) KCCM11016P: ‘PgapA-SP4-
aglA(B.al), KCCM1 1016P::PgapA-SP3-malL(E.am), va KCCMI 1016P::PgapA-SP3-
Imal(S.ce) dugc didu ché trong vi du 2 dugc nudi cdy bang phwong phap dugc minh
hoa trong vi du 4 sau ddy va sau d6 duoc ly tam ¢ tdc do cao dé thu dugc chét nbi. Biéu
hién cua enzym o-glucosidaza trong moi truong nudi ciy duge do bang phuong phap
SDS-PAGE sir dung mot ph?m chét ndi thu dugc. Theo d6, xac nhan protein dugc biéu

hién & vi tri 70 kDa (tham chiéu trén Fig.1).
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Vi du 4: Danh gia nang suat L-axit amin clia vi sinh vét san sinh lysin dua vao o-
glucosidaza

Chung me Corynebacterium glutamicum KCCM11016P dugc st dung lam nhom
d6i chung, va 6 loai KCCM11016P::PgapA-SP1-aglA(B.al), KCCM11016P::PgapA-
SP2-aglA(B.al), KCCM11016P::PgapA-SP3-aglA(B.al) KCCM11016P::PgapA-SP4-
aglA(B.al), KCCM1 1016P::PgapA-SP3-malL(E.am), va KCCM11016P::PgapA-SP3-
Imal(S.ce) duoc diéu ché trong vi du 2 dugc nudi cdy bang phuong phap dudi day trong
thoi gian dinh trudc, va sau do néng dd lysin dugc do. Cac Kkét qua dugc minh hoa &
bang 2. Ban déu, timg chung dugc chy chuyén vao trong binh tam giac 250 mL chua
25 mL mdi truong nudi cdy gidng, va dugc nudi chy trong didu kién lic & 30°C va 200
vong/phtit trong 20 gio. Sau d6, 1 mL moi treong nudi cdy gibng dugc cy chuyén vao
trong binh tam giac 250 mL chtra 24 mL cta mdi trudong san xuét, va dugc nudi cly
trong diéu kién l4c & nhiét do 32°C va 200 vong/phut trong 72 gio. Céc ché pham cua
moi treong nudi ciy gidng va mdi truong sin xuét nhu sau. Sau khi nuéi cdy duoc két
thic, ndng do cta L-lysin dugc do bang phuong phap séc ky 1ong hiéu nang cao HPLC
(Waters 2478).

MBoi truong nudi chy gidng (d6 pH 7.,0)

20 g glucoza, 10 g pepton, 5 g dich chiét nAm men, 1,5 g ure, 4 g KH2PO4, 8 g
KH,PO4, 0,5 g MgSO04-7H20, 100 g biotin, 1000 ug thiamin-HCI, 2000 pg canxi
pantothenat, va 2000 ug nicotin (trong 1 L nude cit)

MBoi truong san xuét (46 pH 7,0)

100 g glucoza, 40 g (NH4)2S04,2,5 g protein ddu nanh, 5 g bot ngd ngam, 3 gure,
1 g KH,POq, 0,5 g MgSO4 TH20, 100 pg biotin, 1000 pg thiamin-HCI, 2000 pg canxi
pantothenat, 3000 pg nicotinamit, va 30 g CaCOs (trong 1 L nudc cét)

Béng 2
Chung s6 [Néng o lysin (/L) |Nong dd lysin trung binh (g/L)
1 36,6
KCCM11016P 2 36,4 36,8
3 37,5
KCCM11016P::PgapA- | 1 40,0 39.1
SP1-aglA(B.al) 2 38,5 ’
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3 38,9
1 39,0
KCCM11016P::PgapA-
SP2-aglA(B.al) 2 38,4 38,7
3 38,7
1 39,8
KCCM11016P::PgapA-
SP3-aglA(B.al) 2 41,9 40,4
3 39,5
1 39,3
KCCM11016P::PgapA-
SP4-aglA(B.al) 2 38,5 38,8
3 38,6
1 38,1
KCCM11016P::PgapA-
SP3-malL(E.am) 2 38,5 38,4
3 38,6
. 1 37,9
KCCM11016P::PgapA-
SP3-imal(S.ce) 2 38,1 38,0
3 38,1

Tir cac két qua nay, c6 thé thiy rang tat ca 6 loai ching san sinh lysin v6i sy dua
vao kha nang biéu hién a-glucosidaza, ndng sut lysin dugc tang 1én so v6i nhom d6i
ching. Cu thé, trong KCCM11016P: ‘PgapA-SP3-aglA(B.al), sy tang nang suét cao nhat
duoc thé hién. Trong nudi ciy vi sinh vét, day la két qua quan trong khi néng sut cia
lysin tang lén it nhét 3,2% va lén dén 9,7% nho su diéu chinh hoat dong cta cic gen
khong phai 1a con duong sinh tdng hop. Ngoai ra, cic hi¢u qua clia nang suét L-axit
amin tang cuong bang cach tang hoat tinh cua a-glucosidaza theo sang ché dugc kiém
tra bang cach xac nhan ning suat L-axit amin ting ma khong bd sung isomaltoza va
maltoza trong mdi truong, du kién s& dugc st dung lam chit nén br?lng a-glucosidaza.
Tir cac két qua nay, trong trudong hop st dung cac peptit tin hiéu thich hop bang lua
chon cta nhitng nguoi ¢ hidu biét trung binh trong cung linh vyc k¥ thuat, du kién 1a

ty 1é tang cao hon s&€ dugc thé hién.

KCCM11016P::PgapA-SP2-aglA(B.al) da didu ché dugc dinh danh Ia
Corynebacterium glutamicum CA01-7523 va duoc ky giri lai tai Trung tdm nudi cay vi
sinh vat Han Qubc (KCCM) 1a co quan dang ky Qudc té theo hiép udc Budapest voi
dang ky s6 KCCM12228P vao ngay 5/3/2018.

Vi du 5: Didu ché ching CJ3P dugc dwa vao v6i a-glucosidaza va phén tich nang
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suét lysin

Pé xac nhan liéu hiéu qua gibng nhau c6 dugc thé hién ngay ca trong ching
Corynebacterium glutamicum khac san sinh L-lysin hay khong, PgapA-SP3-aglA(B. al)
dugc dua vao Corynebacterium glutamicum CJ3P (Binder et al. Genome Biology 2012,
13:R40) ching c6 ndng suit L-lysin theo cach thirc tuong tu trong vi du 2 bang céch dua
3 logi bién thé [pyc(P458S), hom(V59A), lysC(T311D)] vao ching glutamicum
Corynebacterium ATCC13032 kidu dai d didu ché chung dugc dwa vao voi a-
glucosidaza. Ching duge diéu ché dugc dinh danh la CJ3P::PgapA-SP3-aglA(B.al).
Chung CJ3P 1a nhom déi chimg va CJ3P::PgapA-SP3-agld(B.al) duge nudi ciy theo
cach thtrc twong tu nhu trong vi du 4, va nang sudt lysin dugc phén tich va minh hoa

trong bang 3 dudi day.

Bang 3: Phan tich ndng suat Lysin

Chung S6 [Ndng d6 Lysin (z/L) |Nong do Lysin trung binh (g/L)
8,0
76 8,0
8,4
8,6
8,3 8,7
9,1

CJ3P

CJ3P::PgapA-SP3-
aglA(B.al)

W= W N |-

Tir két qua phan tich ndng do lysin, xac nhén ring ning suét lysin ting trong chung
duoc dua vao voi a-glucosidaza. Ngoai ra, trong nudi ciy céc vi sinh vat, day la két qua
quan trong khi nang suét lysin ting 8,8% do su diéu chinh hoat tinh cua cac gen khong
phai la con duong sinh tbng hop. Ngoai ra, trong truong hop st dung céc peptit tin hiéu
thich hop bang chon lya cua nhitng nguoi co hiéu biét trung binh trong cing linh vuc
k¥ thuat, du kién 1a ty 1é ting cao hon s& dugc thé hién.

Vidu6: Diéu ché chiing san sinh threonin dugc dua vao voi a-glucosidaza va phan
tich nang suét threonin

DPé xac nhan rd rang su thay d6i trong ning suit L-threonin bang céch dua vao a-
glucosidaza, bién thé duoc dua vao gen ma héa homoserin dehydrogenaza san sinh
homoserin, 12 chét trung gian phd bién cuia cac con duodng sinh tbng hop L-threonin va
L-isoleuxin, va duoc ting cuong. Cu thé, bién thé hom(G378E) da biét (R. Winkels, S.
et al., Appl. Microbiol. Biotechnol. 45, 612-620, 1996) duoc dua vao ching CJ3P::
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PgapA-SP3-aglA(B.al) dugce st dung trong vi du 5 dé didu ché chung. Ngoai ra, chiing
trong d6 bién thé hom(G378E) dugc dua vao d6i chimg CJ3P dugc didu ché. Vecto tai

t6 hop dé dua bién thé vao duoc diéu ché bang cach st dung phuong phap nhu sau.

Pé didu ché vecto duoc dua vao v6i hom(G378E), trude tién, cac doan mdi (duge
thé hién bing céc SEQ ID NO. 20 va SEQ ID NO. 21) dugce téng hop trong d6 vi tri
nhan biét enzym gidi han Xbal dugc chén vao doan 5’ va doan 3' & cac vi tri khoang 600
bp nguoc dong va xudi dong tai cac vitri tr 1131 dén 1134 cta gen hom bing cach st
dung bd gen ADN duoc tach chiét tir ching ATCC13032 glutamicum Corynebacterium
kiéu dai lam mach khu6n. Ngoai ra, cac doan mdi (dugc thé hién bé‘mg cac SEQ ID NO.
22 va SEQ ID NO. 23) dé thay thé trinh ty bazo ciia gen hom dugc tdng hop. Plasmit
pDZ-hom(G378E) dugc didu ché sao cho cac doan ADN (tumg vi tri 600 bp) nam & cac
ddu 5'va 3’ ctia gen hom dugc lign két voi vecto pDZ (patent Han Qudc s6 10-0924065).

Poan mdi dé cheén vi tri nhan biét Xbal

doan 5" 5'- TCCTCTAGACTGGTCGCCTGATGTTCTAC -3' (dugc thé hién
bing SEQ ID NO. 20)

doan 3" 5'- GACTCTAGATTAGTCCCTTTCGAGGCGGA -3" (dugc thé hién
bang SEQ ID NO. 21)

Poan mdi dé thay thé gen hom
5" GCCAAAACCTCCACGCGATC -3' (dugc thé hién bang SEQ ID NO. 22)
5. ATCGCGTGGAGGTTTTGGCT -3' (duge thé hién bang SEQ ID NO. 23)

Doan gen dau 5' dugc didu ché thong qua cac doan mdi st dung PCR (dugc thé
hién bang cac SEQ ID NO. 20 va SEQ ID NO. 22) bang céach st dung nhidm séc thé cia
ching kiéu dai 1am mach khuén. Trong diéu kién PCR, sau khi bién tinh & 94°C trong
2 phut, bién tinh & 94°C trong 1 phut, u dé gén mdi & 56°C trong 1 phut, va trung hop &
72°C trong 40 gidy trong 30 chu ky, va sau d6 trung hop duoc thyc hign & 72°C trong
10 phat. Theo cach thirc twong tu, doan gen ¢ dau 3' cta gen hom dugc diéu ché thong
qua céc doan mdi st dung PCR (dugc thé hién bang cac SEQ ID NO. 21 va SEQ ID NO.
23). Céac doan ADN khuéch dai duoc tinh ché b%mg cach st dung bd kit tinh ché PCR
ctia Tap doan Quiagen va sau d6 dugc st dung lam cac doan ADN chen @8 didu ché

vecto. Trong khi d6, vecto pDZ dugce xir Iy v6i enzym gi6i han Xbal va dugc 1am nong
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& 65°C trong 20 phut va doan ADN chén da khuéch dai thong qua PCR dugc lién két
v6i nhau bang cach st dung b kit nhan dong méi trudng (Infusion Cloning Kit) va sau
dé duoc bién nap vao E. coli DH3a va duoc céy trai trén moi truong rén LB chua
kanamyxin (25 mg/L). Cac khuén lac dugc bién nap béi vecto duge chén vGi gen dich
thong qua cac doan mdi str dung PCR duoc thé hién bang cac SEQ ID NO. 20 va SEQ
ID NO. 21 da duge sang loc, va sau d6 plasmit thu duoc bang cach tach chiét plasmit da
biét thong thuong dé didu ché vecto pDZ-hom (G378E) dé dua dot bién thay thé bazo
cua hom(G378E) vao nhiém sic thé.

Sau d6, vecto pDZ-hom(G378E) da didu ché dugc dua vao cac chiung CJ3P va
CJ3P::PgapA-SP3-aglA(B.al) theo cach thic twong tu nhu trong vi du 2 dé thu duoc cac
ching CJ3P::hom(G378E) va CJ3P::PgapA-SP3-agZA(B.al)-hom(G378E). Hai ching
thu dugc dugc nuodi céy theo cach thirc twong tu nhu trong vi du 4, va néng d6 san sinh

threonin dugc phén tich va thé hién trong bang 4 dudi day.

Bang 4: Nong d¢ sén sinh threonin

Chuing S6 [Nong dd Thr (g/L) Nong do Thr trung binh (g/L)
1 1,1

CJ3P::hom(G378E) 2 1,5 1,23
3 1,1

CJ3P::PgapA-SP3 1 Lt

aglA(B. fle)l?hom(GmE) i 12 1,60

Tir két qua phan tich ndng do threonin, xac nhén rang nbéng dd threonin tang trong
ching dugc dua vao voi o-glucosidaza. Trong nudi cdy céc vi sinh vét, day la két qua
quan trong khi nang suét threonin ting 30% nho diéu chinh hoat tinh ctia cac gen khong
phai 12 con duong sinh tdng hop. Ngoai ra, trong truong hop st dung cac peptit tin hi¢u
thich hop bang chon lya ctia nhitng nguoi c6 hiéu biét trung binh trong cung linh vuc
k¢ thudt, du kién 1a ty 1€ ting cao hon s& dugc thé hién.

Vi du 7: Pidu ché chung san sinh isoleuxin duogc dua vao voi a-glucosidaza va
phén tich ndng suit isoleuxin

Dé x4c nhan hiéu quéa cia ndng sut L-isoleuxin bang cich dua vao o-glucosidaza,
bién thé dugc dua vao gen mé hoa dehydrataza L-threonin da biét va dugc tang cuong.
Cu thé, bién thé ilvA(V323A) da biét (S. Morbach et al., Appl. Enviro. Microbiol.,
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62(12): 4345-4351, 1996) dugc dua vao chung CJ3P::PgapA-SP3-aglA(B.al)-
hom(G378E) dugc str dung trong Vi du 6 dé diéu ché chuing. Ngoai ra, chiing trong do6
bién thé ivA(V323A) dugc dua vao ddi chimg CI3P::hom(G378E) duge didu ché. Vecto
i t& hop dé dua vao bién thé duge diéu ché bang cach sir dung phuong phap dudi day.

Pé didu ché vecto dugc dua vao véi ilvA(V323A), trudce tién, cac doan moi duge
tdng hop (dugc thé hién bang cac SEQ ID NO. 24 va SEQ ID NO. 25) trong d6 vi tri
nhan biét enzym gidi han Xbal dugc chén vao doan 5’ va doan 3' & cac vi tri khoang 600
bp nguoc dong va xudi dong tai cac vi tri tir 966 dén 969 cia gen hom bing céch st
dung bd gen ADN dugc tach chict tir ching kiéu dai ATCC13032 glutamicum
Corynebacterium lam mach khuén. Ngoai ra, cidc doan mdi (dugc thé hién b::?mg cac
SEQ ID NO. 26 va SEQ ID NO. 27) dé thay thé trinh tir bazo clia gen ilvA dugc tong
hop. Plasmit pDZ-ilvA(V323A) dugc didu ché sao cho cac doan ADN (ting vi tri 600
bp) ndm & cic dau 5’ va 3' cua gen ilv4 duoc lién két v6i pDZ vecto (patent Han Qudc
s6 10-0924065).

Poan mdi dé chén vi tri nhan biét Xbal

doan 5': 5'- ACGGATCCCAGACTCCAAAGCAAAAGCG -3' (dugc thé hién
bang SEQ ID NO. 24)

doan 3": 5'- ACGGATCCAACCAAACTTGCTCACACTC -3' (duoc thé hién
bing SEQ ID NO. 25)

Doan mdi dé thay thé gen ilvA

5. ACACCACGGCAGAACCAGGTGCAAAGGACA -3' (dugc thé hién bing
SEQ ID NO. 26)

5. CTGGTTCTGCCGTGGTGTGCATCATCTCTG -3' (dugc thé hién bang SEQ
ID NO. 27)

Poan gen diu 5’ duge diéu ché thong qua cac doan mdi st dung PCR (duoc thé
hién bing cac SEQ ID NO. 24 va SEQ ID NO. 26) biing céch st dung nhiém séc thé clia
chiing kiéu dai 1am mach khuon. Trong didu kién PCR, sau khi bién tinh & 94°C trong
2 phut, bién tinh & 94°C trong 1 phut, u d8 gén mdi ¢ 56°C trong 1 phut, va trung hop &
72°C trong 40 gidy trong 30 chu ky, va sau d6 trung hop duge thuc hign ¢ 72°C trong

10 phat. Theo céch thire tuong tu, doan gen ¢ dau 3' cua gen ilvA4 duoc didu ché thong
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qua cac doan mdi st dung PCR (dugc thé hién b;ﬁng cac SEQ ID NO. 25 va SEQ ID NO.
27). Cac doan ADN khuéch dai dugc tinh ché bing cach sit dung bo kit tinh ché ctia Tap
doan Quiagen va sau d6 dugc str dung 1am cac doan ADN chén dé diéu ché vecto. Trong
khi d6, vecto pDZ duge xu ly véi enzym gidi han Xbal va dugc 1am néng & 65°C trong
20 phtit va doan ADN cheén da khuéch dai théng qua PCR duoc lién két voi nhau bang
cach st dung bo kit nhan dong mdi truong va sau d6 duoc bién nap vao E. coli DH5a.
va dugc cdy trai trén mdi truong ran LB chira kanamycin (25 mg/L). Cac khuén lac dugc
bién nap bang vecto dugc chén véi gen dich thong qua PCR st dung cdc doan mdi duge
thé hién bﬁng cac SEQ ID NO. 24 va SEQ ID NO. 25 dugc sang loc, va sau d6 plasmit
thu duogc bang phuong phap tach chiét plasmit da biét thong thuong dé didu ché vecto
pDZ-ilvA(V323A) dé dua dot bién thay thé bazo ctia ilvA(V323A) vao nhidm séc the.
Sau do6, vecto pDZ-ilvA(V323A) da didu ché dugc dua vao cac chung
CJ3P::hom(G378E) va CI3P::P gapA-SP3-aglA(B. al)-hom(G378E) theo cach thuc
tuong ty nhu trong vi du 2 dé thu duoc cac chung CJ3P: :hom(G378E)-ilvA(V323A) and
CJ 3P::PgapA-SP3-aglA(B.al)-hom(G378E)-inA(V323A). Hai chung thu dugc nudi chy
theo cach thtrc tuong ty nhu trong vi du 4, va ndng do san sinh isoleuxin dwoc phan tich

va thé hién trong bang 5 dudi day.

Bang 5-Nong d6 san sinh Isoleuxin

Ching Sd Nﬁ”)ng do Ile (g/L) Néng do Ile trung binh (g/L)
hom 1 0,12
CJ3P::hom(G378E)-
ivA(V323A) 2 0,10 0,10
3 0,09
CJ3P::PgapA-SP3- 1 0,15
aglA(B.al)-hom(G378E)- 2 0,11 0,13

Nhu duoc thé hién trong cac két qué cua bang 5, xac nhén la néng do isoleuxin
tang trong chung dugc dua vao v6i a-glucosidaza. Trong nudi cAy céac vi sinh vét, day
1a két qua quan trong khi ndng suét isoleuxin tang 30% nho su diéu chinh hoat tinh cta
cac gen khong phai la con duong sinh tong hop. Ngoai ra, trong truong hop st dung cac
peptit tin hiéu thich hop bang chon lya cua nhitng ngudi co hiéu biét trung binh trong

cung linh vyc k¥ thuat, du kién 1a ty 1é ting cao hon s& dugc thé hién.
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R& rang rang sang ché dugc md ta bén trén c6 thé duoc thuc hién céc thay dbi dusi
cac dang cu thé khac nhau boi nhitng nguoi ¢6 hiéu biét trung binh trong cung linh vuc
k¥ thuat ma khong vuot khoi nguyén ly k¥ thuét hodc cac dac diém cua sang ché. Do
do, cac phuong an dugc md ta néu trén nhdm minh hoa cho séng ché, va khong nhim
gi6i han sang ché. Pham vi cua sang ché dugc thé hién bing phén yéu cau bao ho dugc
md ta dudi day thay cho phan md ta chi tiét, va duoc hidu rang y nghia va pham vi ctia
yéu ciu bao ho va tat ca thay dbi hodc bién ddi twong duong ciia cac phuong an thuc

hién déu nim trong pham vi clia sdng ché.
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YEU CAU BAO HO
1. Vi sinh vat thudc chi Corynebacterium sén sinh L-axit amin c6 hoat tinh tdng cuong

cua a-glucosidaza trong d6 a-glucosidaza co ngudn goc tir Bifidobacterium adolescentis,

Erwinia amylovora, hodc Saccharomyces cerevisiae.
2. Vi sinh vat theo diém 1, trong d6 o-glucosidaza c6 ngudn g0c tir Bifidobacterium
adolescentis.

3. Vi sinh vit theo diém 1, trong d6 a-glucosidaza dugc mé hoa bdi gen aglA.

4. Vi sinh vat theo diém 1, trong do a-glucosidaza chua protein bao gdm trinh tu axit

amin duoc thé hién béng SEQ ID NO. 1, SEQ ID NO. 28, hoac SEQ ID NO. 29.

5. Vi sinh vét theo diém 1, trong d6 L-axit amin la it nhit mot axit amin dugc chon tir
nhém bao gdm L-lysin, L-threonin, va L-isoleuxin.

6. Vi sinh vat theo diém 1, trong d6 vi sinh vét thudc chi Corynebacterium la

Corynebacterium glutamicum.

7. Phuong phép san xuat L-axit amin, trong d6 phuong phap bao gdm buédc nudi cy vi
sinh vat thudc chi Corynebacterium san sinh L-axit amin c6 hoat tinh tang cudng cia o-
glucosidaza trong mdi trudng, trong do a-glucosidaza c6 ngudn gdc tir Bifidobacterium

adolescentis, Erwinia amylovora, hodc Saccharomyces cerevisiae.
8. Phuong phéap theo diém 7, trong d6 phuong phap nay con bao gbm:
budc thu nhan L-axit amin tir moi trudng hodc vi sinh vét nudi cdy.
9. Phuong phép theo diém 7, trong d6 a-glucosidaza cé ngudén gbc tlr Bifidobacterium
adolescentis.

10. Phuong phép theo diém 7, trong d6 a-glucosidaza dugc ma hoa boi gen aglA.

11. Phuong phép theo diém 7, trong d6 a-glucosidaza la protein bao gbm trinh ty axit
amin duoc thé hién bang SEQ ID NO. 1, SEQ ID NO. 28, hodc SEQ ID NO. 29.

12. Phuong phéap theo diém 7, trong d6 L-axit amin 1a it nhit mét axit amin dugc chon

tir nhém bao gém L-lysin, L-threonin, va L-isoleuxin.

13. Phuong phép tdng san sinh L-axit amin, trong do6 phuong phap bao gdm ting cuong

biu hién cta a-glucosidaza trong vi sinh vét thudc chi Corynebacterium, trong d6 o-
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glucosidaza c6 nguon goc tir Bifidobacterium adolescentis, Erwinia amylovora, hodc

Saccharomyces cerevisiae.
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<210> 1

<211> 606

<212> PRT

<213> Trinh ty nhdn tao

<220>

<223> aglA tu Bifidobacterium adolescentis

<400> 1

Met Thr Asn Phe Asn Arg Ser Thr Leu Ser ASp Thr Val Arg Ser Asn
1 5 10 15

Gly Ala Thr Pro Asn Pro Trp Trp Ala Asn Ala Val Val Tyr Gln Ile
20 25 30

Tyr Pro Arg Ser Phe Gln Asp Ser Asn Gly Asp Gly Ile Gly Asp Leu
35 40 45

Lys Gly Ile Thr Ser Arg Leu Asp Tyr Leu Ala Asp Leu Gly Val Asp
50 55 60

val Leu Trp Leu Ser Pro Val Phe Lys Ser Pro Gln Asp Asp Asn Gly
65 70 75 80

Tyr Asp Ile Ser Asp Tyr Gln Asp Ile Asp Pro Leu Phe Gly Thr Met
85 90 95

Ala Asp Met Asp Glu Leu Leu Ala Glu Ala His Lys Arg Gly Leu Lys
100 105 110

val Ile Met Asp Leu Val Val Asn His Thr Ser Asp Glu His Ala Trp
115 120 125

Phe Gln Ala Ser Arg Asp Lys Asn ASp Pro His Ala Asp Trp Tyr Trp
130 135 140

Trp Arg Pro Ala Lys Pro Gly His Glu Pro Gly Thr Pro Gly Ala Glu
145 150 155 160

Pro Asn Gln Trp Gly Ser Tyr Phe Gly Gly Ser Ala Trp Glu Tyr Asp
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Asp

Met

Ile

225

Glu
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Leu

Asn

Thr

305

Val

Val

Lys

Val

Ser

385

Tyr

Lys

Arg

Leu

Ala
465

Lys

Leu

Asn

210

Thr

Ala

Ser

Ala

Val

290

Asp

Gly

Lys

Ala

Val

370

Ala

Ile

Leu

Val

Ala

450

Ser

Arg

Asn

195

Trp

Gln

Gly

Pro

Glu

275

Gly

Pro

Ile

Asn

Gly

355

Ser

Lys

Tyr

Glu

Glu

435

Leu

Lys

Gly

180

Trp

Trp

Ile

Ser

Tyr

260

Met

Glu

Ala

Asp

Leu

340

Trp

Arg

Ala

Glu

Gln

420

Glu

Ile

Tyr

165

Glu

Glu

Met

Ser

Glu

245

Pro

Arg

Ala

Asn

Gln

325

Arg

Ala

Trp

Phe

Gly

405

Tyr

Ala

Gly

Ala

Tyr
Asn
Asp
Lys
230
Ile
Phe
Arg
Pro
Lys
310
Glu
Asp
Ser
Gly
Gly
390
Glu
Arg
Lys

Arg

Gly
470

Phe

Pro

Arg

215

Val

Ala

Cys

Glu

Gly

295

Glu

Gly

Arg

Leu

Asn

375

Met

Glu

Asp

Cys

Asp

455

Phe
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Phe

Glu

200

Gly

Ile

Asp

Ser

Val

280

Ile

Leu

Ser

Met

Phe

360

Asp

Val

Leu

Leu

Gln

440

Asn

Thr

His

185

vVal

Ile

Asp

Asn

Asp

265

Phe

Thr

Asp

Lys

Thr

345

Phe

Ser

Leu

Gly

Glu

425

Ser

Ala

Pro
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170

Gln

Arg

Asp

Lys

Pro

250

Gly

Glu

Pro

Met

Trp

330

Glu

Cys

Asp

His

Met

410

Ala

Ser

Arg

Ala

Tyr

Lys

Gly

Asn

235

Val

Pro

Gly

Ala

Leu

315

Asn

Gln

Asn

Arg

Met

395

Thr

Leu

Glu

Thr

Asp
475

Ser

Ala

Phe

220

Gly

Gly

Arg

Arg

Arg

300

Phe

Thr

Gln

His

Asp

380

His

Asn

Asn

Ser

Pro

460

Ala

Lys

Val

205

Arg

Lys

Glu

Ile

Glu

285

Asn

Leu

Val

Glu

Asp

365

Ser

Arg

Ala

Gly

Met

445

Met

Ala

Lys

190

Tyr

Met

Leu

Glu

Asp

270

Gly

Glu

Phe

Pro

Ala

350

Gln

Arg

Gly

His

Tyr

430

Met

Gln

Ala

175

Gln

Lys

Asp

Pro

Gly

255

Glu

Tyr

His

Asp

Phe

335

Val

Pro

Glu

Thr

Phe

415

Arg

Ala

Trp

Glu

Pro

Met

Val

Gly

240

Tyr

Phe

Met

Val

His

320

Glu

Arg

Arg

Leu

Pro

400

Thr

Gln

Ala

Asp

Pro
480



Trp Ile

Phe Asp

Met Arg

Ser

Asp

His

Val Asn

485

Pro
500

Asp

Asn Ser

515

Ala
530

Ala

Asp Thr

545

Pro Ser

Leu

Val

Arg Gly

Asp

Ile

Asp

Leu

Glu

Ser Asp

Leu Val

Pro

Ser

Ala

Gln

Val
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Asn His

Val Tyr

Ile
520

Thr

Val
535

Tyr

Val Asn

550

Ala
565

val

Ser Thr

580

Leu Ala

595

<210> 2
<211>
<212>
<213>
<220>
<223>
<400> 2
atgacgaatt
aatccgtggt
aatggcgatg
ctcggcgtgg
tacgacatct
gagctgcecttg
cacacgtccg
gattggtatt
ccgaaccagt

gaatacttct

gtgcgcaagg

1821
ADN
Trinh ty nhé&n tao

tcaatcgttc
gggcgaacgc
gcatcggcga
acgtgctatg
ccgactacca
ccgaagcgcea
acgagcatgc
ggtggcgtee
ggggctccta
ttcaccagta

ccgtctacaa

Glu

Tyr

Arg

Leu Leu

Asp Ala

Glu
600

Trp

cactctttct
ggtggtctac
tctgaagggc
gctgtccccg
ggacatcgat
caagcgcggce
ctggttccag
ggccaagccg
tttcggcggce
ttccaagaag

gatgatgaac

Glu Ile

490

val

Thr Phe

505

Tyr

Ser Thr Gly

Ala Phe Thr

Leu Thr Asp

555

Ser Asp Gly

570

Met His Ser

585

Gly Val Vval

gacaccgtcc
cagatctatc
atcaccagcc
gtcttcaagt
ccgctgttcg
ctgaaggtca
gcttcccgceg
ggccatgagc
tccgcatggyg
cagcccgacce

tggtggatgg
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Asn Ala

Lys Lys

Ala

Leu

Glu Glu

495

Ile Ala

510

Glu Trp

525
Arg Thr
540

Arg Ser

Ser

Val

vVal Lys

His

Asn

Ala

Asp

Ser

Leu Leu

Gly Asp

Ala Leu

560
Pro Gln
575

Ile Ala

590

Gln
605

Ile

aglA tu Bifidobacterium adolescentis

gttcgaatgg
ccegttecectt
ggctcgacta
ccccgcagga
gcacaatggc
tcatggacct
acaagaacga
cgggcacgcce
agtacgatcc
tcaactggga

atcgcggcat

Leu

cgccaccccg
ccaggattcc
tctcgcagat
cgacaacggc
cgatatggac
ggtcgtgaac
tcctcatgcg
cggtgccgag
gaagcgcggt
gaatcccgag

cgacggcttce

60

120

180

240

300

360

420

480

540

600

660



cgcatggacg
gaggcaggat
ccgttectget
ttcgaaggcc
aacgagcacg
gtcggcatcg
cgcgaccgta
ttctgcaatc
tcgcgcgaac
tacatttacg
taccgcgatc
tcgtccgaat
atgcagtggg
tggatcagcg
gattccgtgt
tccactggcg
accaatggcg
ccttcggacg
acctatgatg
ggagtcgtga
<210> 3
<211>
<212>
<213>
<220>

<223>

<400> 3

29
ADN
Trinh ty nhan tao

tgatcaccca
ccgaaatcgce
ccgacggccec
gtgaaggcta
tcaccgatcc
accaggaagg
tgaccgagca
atgaccagcc
tgagcgccaa
aaggcgagga
tggaagccecct
ccatgatggc
acgcctccaa
tcaacccgaa
acacgttcta
aatggcatct
acgacacgat
tggcggagcet
ctatgcatag

ttcagctctg

PgapA-F
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gatttccaag
cgataatccg
gcgcatcgac
catgaatgtc
ggccaacaag
ctccaagtgg
gcaggaggcc
gcgcgtggte
ggcgttcggce
actgggtatyg
caacggctat
cgccctcgcece
gtatgccggt
tcatgtggaa
caagaagctc
gctcgccgcece
tcttgtcgtyg
gctttccgac
tgttaaatcg

a

tcagaattct tgggattacc attgaagcc

<210> 4

<211> 29

<212> ADN

<213> Trinh ty nhan tao

gtcatcgaca
gttggagagg
gagttcctcg
ggcgaggcte
gaacttgaca
aataccgtgc
gtgaggaagg
tcccgttggg
atggtgctgce
accaacgccc
cgccagcgceg
ctcatcggcc
ttcaccccgg
atcaacgcgg
atcgccatgce
gacagcgatc
gtcaacctca
ggcgtgtceg

atcgctcgtyg

-33-

agaacggcaa
aaggttattc
ccgaaatgcg
cgggcatcac
tgctattcct
cgttcgaggt
ccggttgggce
gcaacgactc
acatgcaccg
acttcaccaa
tggaggaagc
gcgacaacgc
cggacgcggce
ccgaggaatt
ggcacaacag
aggtgtatgce
ccgacaggtc
atccgcaagt

gcgagctcgce

gttgccgggg
cagcccgtat
ccgtgaggta
ccecggeccgt
gtttgaccat
caaaaacctg
cagcctgtte
cgaccgcgat
cggcaccccg
gctggaacaa
caagtgccag
gcgcaccccc
agccgaaccg
cgacgatccg
cgccaccatc
tttcacgcgc
cgcggcgetyg
actgctcagc

tcgctgggag

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1821
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<220>
<223> PgapA-R

<400> 4

tcacatatgg tgtctcctct aaagattgt 29

<210> 5
<211> 124
<212> ADN

<213> Trinh tu nhan tao

<220>

<223> aglA ORF SP1-F dé& khuéch dai
<400> 5

tcacatatgc aaataaaccg ccgaggcttc ttaaaagcca ccgcaggact tgccactatc 60

ggcgctgceca gcatgtttat gccaaaggcee aacgcccttg gagcaacgaa tttcaatcgt 120

tcca 124
<210> 6

<211> 148

<212> ADN

<213> Trinh tuyu nhan tao

<220>

<223> aglA ORF SP2-F dé khuéch dai

<400> 6

tcacatatgc attcaaagga agagttaaca gtgcgtaaag gaatttcccg cgtcctctceg 60

gtagcggttyg ctagttcaat cggattcgga actgtactga caggcaccgdg catcgcagca 120

gctcaagaca cgaatttcaa tcgttcca 148

<210> 7

<211> 115

<212> ADN

<213> Trinh tu nhan tao

<220>

<223> aglA ORF SP3-F dé khuéch dai

<400> 7

tcacatatgc gtaagttccg caatactgca atcgcactgg tttcagctgc tgctatctcc 60
115

ctcggtggag ttactgctgce aaccgctcag gaagctacga atttcaatcg ttcca
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<210> 8
<211> 94
<212> ADN
<213> Trinh tu nhdn tao
<220>
<223> aglA ORF SP4-F dé khuéch dai
<400> 8
tcacatatga aaaagaatat cgcatttctt cttgcatcta tgttcgtttt ttctattgcet 60
acaaacgcgt acgctacgaa tttcaatcgt tcca 94
<210> 9
<211> 29
<212> ADN
<213> Trinh tu nhén tao
<220>
<223> aglA ORF-R d& khuéch dai
<400> 9
29

tcaactagtt cagagctgaa tcacgactc

<210> 10

<211> 116

<212> ADN

<213> Trinh tu nhédn tao

<220>
<223> mall ORF SP3-F d& khuéch dai

<400> 10
tcacatatgc gtaagttccg caatactgca atcgcactgg tttcagctgc tgctatctcc 60
ctcggtggag ttactgctgce aaccgctcag gaagcttcag gcatcaaact ttcttc 116
<210> 11
<211> 29
<212> ADN
<213> Trinh tu nhan tao
<220>
<223> mall ORF-R d& khuéch dai
<400> 11
29

tcaactagtt caatttagcc tatagatac

<210> 12
<211> 116

-35-



39453

<212> ADN

<213> Trinh tu nhan tao
<220>
<223> Imal ORF SP3-F d& khuéch dai
<400> 12
tcacatatgc gtaagttccg caatactgca atcgcactgg tttcagctgc tgctatctcc 60
ctcggtggag ttactgctgc aaccgctcag gaagctacta tttcttctgc acatcc 116
<210> 13
<211> 31
<212> ADN
<213> Trinh tu nhan tao
<220>
<223> Imal ORF-R d& khuéch dai
<400> 13
31

tcaactagtt cattcgctga tatatattct t

<210> 14

<211> 33

<212> PRT

<213> Trinh tu nhédn tao
<220>

<223> SP1 (CgR0949)

<400> 14

Met Gln Ile Asn Arg Arg Gly Phe Leu Lys Ala Thr Ala Gly Leu Ala
1 5 10 15

Thr Ile Gly Ala Ala Ser Met Phe Met Pro Lys Ala Asn Ala Leu Gly

20 25 30

Ala

<210> 15

<211> 41

<212> PRT

<213> Trinh ty nhdn tao

<220>

<223> SP2 (NCgl2101)

<400> 15
Met His Ser Lys Glu Glu Leu Thr Val Arg Lys Gly Ile Ser Arg Val
1 5 10 15
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Leu Ser Val Ala Val Ala Ser Ser Ile Gly Phe Gly Thr Val Leu Thr

20 25 30
Gly Thr Gly Ile Ala Ala Ala Gln Asp
35 40
<210> 16
<211> 30
<212> PRT
<213> Trinh tyu nhédn tao

<220>
<223> SP3 (CgR1834)

<400> 16
Met Arg Lys Phe Arg Asn Thr Ala Ile Ala Leu Val Ser Ala Ala Ala
1 5 10 15
Ile Ser Leu Gly Gly Val Thr Ala Ala Thr Ala Gln Glu Ala
20 25 30
<210> 17
<211> 23
<212> PRT
<213> Trinh tu nhén tao
<220>

<223> SP4 (ST2)

<400> 17
Met Lys Lys Asn Ile Ala Phe Leu Leu Ala Ser Met Phe Val Phe Ser
1 5 10 15

Ile Ala Thr Asn Ala Tyr Ala

20
<210> 18
<211> 21
<212> ADN
<213> Trinh tu nhan tao
<220>
<223> aglA-F dé xac nhén
<400> 18

gaccatttat tcgcaactgt g

<210> 19
<211> 20
<212> ADN

-37-

21



39453

<213> Trinh tu nhan tao
<220>
<223> aglA-R dé xac nhén

<400> 19
tctgcaagge gttcggaatt

<210> 20

<211> 29

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> XbaI-F d& chén

<400> 20
tcctctagac tggtcgectg atgttctac

<210> 21

<211> 29

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> XbaI-R d& chén

<400> 21
gactctagat tagtcccttt cgaggcgga

<210> 22

<211> 20

<212> ADN

<213> Trinh tuy nhdn tao
<220>

<223> hom-F d& thay thé

<400> 22
gccaaaacct ccacgcgatc

<210> 23

<211> 20

<212> ADN

<213> Trinh tu nhdn tao
<220>

<223> hom-R dé& thay thé
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<400> 23
atcgcgtgga ggttttggcet

<210> 24

<211> 28

<212> ADN

<213> Trinh tyu nhé&n tao
<220>

<223> XbaI-F dé& chén (2)
<400> 24

acggatccca gactccaaag caaaagcg

<210> 25

<211> 28

<212> ADN

<213> Trinh tu nhé&n tao
<220>

<223> XbaI-R d& chén (2)

<400> 25
acggatccaa ccaaacttgc tcacactc

<210> 26

<211> 30

<212> ADN

<213> Trinh tu nhédn tao
<220>

<223> il1vA-F d& thay thé
<400> 26

acaccacggc agaaccaggt gcaaaggaca

<210> 27

<211> 30

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> ilvA-R d& thay thé
<400> 27

ctggttctgce cgtggtgtgce atcatctctg

<210> 28
<211> 599
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<212>
<213>

<220>
<223>

<400>

Met

1

Phe

Ala

Lys

Asn

65

Tyr

Asp

Ile

Glu

His

145

Asp

Gln

Lys

Gln
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225
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Pro

Ser

Leu

Thr

Gln

50

Gly

Leu

Ser

Met

Met

130

Thr

Asn

Pro

Glu

Pro

210

Met

Thr

Ser

PRT
Trinh tu nhén tao
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aglA tu Erwinia amylovora

28
Gly

Ala

Thr

35

Ala

Asp

Asn

Pro

Lys

115

Asn

Ser

Pro

Pro

Asp

195

Asp

Leu

val

Gln

Ile

val

20

Gln

vVal

Gly

Asn

Asn

100

Glu

Lys

Asp

Tyr

Asn

180

His

Leu

Arg

Ala

Arg
260

Lys

Ser

vVal

Phe

Ile

Leu

85

Thr

Tyr

Arg

Gln

Arg

165

Asn

Ser

Asn

Phe

Thr

245

Gln

Leu

Ser

Val

Tyr

Gly

70

Gly

Asp

Gly

Asn

His

150

Glu

Tyr

Gly

Trp

Trp

230

Tyr

Asn

Ser

Gly

His

Gln

55

Asp

vVal

Asn

Thr

Met

135

Arg

Tyr

Pro

Gln

Asp

215

Leu

Ala

Phe

Ser

Gln

Lys

40

val

Ile

Asp

Gly

Met

120

Arg

Trp

Tyr

Ser

Tyr

200

Asn

Asp

Lys

Ala

val

Val

25

Ser

Tyr

Lys

Ala

Tyr

105

Glu

Leu

Phe

Phe

Phe

185

Tyr

Pro

Lys

Ile

Arg
265

-40-

Met

10

Leu

Asp

Pro

Gly

Ile

90

Asp

Asp

Met

val

Trp

170

Phe

Leu

Lys

Gly

Pro

250

Thr

Ala

Ala

Asp

Arg

Ile

75

Trp

Ile

Phe

Ile

Gln

155

Arg

Gly

His

Val

Val

235

Asn

Tyr

Leu

Gly

Phe

Ser

60

Ile

Ile

Arg

Asp

Asp

140

Ser

Asp

Gly

Tyr

Arg

220

Ala

Phe

Thr

Phe

Lys

Pro

45

Phe

Glu

Asn

Asp

Arg

125

Ile

Lys

Gly

Ser

Phe

205

Glu

Gly

Pro

Glu

Phe

Thr

30

Ala

Lys

Lys

Pro

Tyr

110

Leu

Val

Ser

Lys

Ala

190

Ala

Asp

Leu

Asp

Gly
270

Ala

15

Asp

Trp

Asp

Leu

His

95

Arg

Ile

Ile

Ser

Asn

175

Trp

Lys

Leu

Arg

Leu

255

Pro

Pro

Ile

Trp

Thr

Asp

80

Tyr

Lys

Ala

Asn

Lys

160

Gly

Glu

Gln

Tyr

Phe

240

Thr

Ser



Ile

Asn

Ile

305

Phe

Lys

Arg

Asp

Arg

385

Ala

Pro

Trp

Arg

Trp

465

Lys

Asp

His

Tyr

Tyr

545

Pro

His

Ile

290

Asn

Asp

Ala

Ala

Asn

370

Gln

Thr

Phe

Gln

Asn

450

Asp

Val

Ser

Ala

Asn

530

Leu

Gly

Arg

275

Ala

Tyr

Leu

Trp

Ala

355

Pro

Ala

Pro

Lys

Asp

435

Val

Glu

Asn

Asp

Ile

515

Asp

Val

Gln

Tyr

Thr

Phe

Ile

Ser

340

Gly

Arg

Ser

Phe

Thr

420

Tyr

Arg

Ser

Pro

Ser

500

Pro

Thr

Val

Leu

Ile

Ala

Asp

Arg

325

Leu

Lys

Ala

Ala

Ile

405

Ile

val

Leu

Ala

Asn

485

Val

Ala

Val

Ile

Ser
565

Lys

Gly

Arg

310

Leu

Val

Tyr

Val

Lys

390

Tyr

Ala

Ser

Thr

His

470

Tyr

Phe

Leu

Tyr

Asn

550

Ile

Glu

Glu

295

Arg

Asp

Asp

Gly

Ser

375

Ala

Gln

Asp

Ser

Ser

455

Ala

Lys

Asn

Thr

Ala

535

Phe

Arg

39453

Met

280

Ile

Arg

Arg

Phe

Trp

360

His

Leu

Gly

Phe

Gly

440

Arg

Gly

Leu

Tyr

Tyr

520

Phe

Lys

Gln

Asn

Phe

Asn

Asn

Arg

345

Asn

Phe

Ala

Ser

Asp

425

Arg

Asp

Phe

Ile

Tyr

505

Gly

Thr

Glu

Thr

-41-

Arg

Gly

Glu

Val

330

Gln

Ala

Gly

Thr

Glu

410

Asp

Val

Asn

Thr

Asn

490

Arg

Glu

Arg

Asn

Leu
570

Gln

vVal

Leu

315

Glu

Thr

Phe

Asp

Leu

395

Leu

Ile

Asp

Ser

Ser

475

Ala

Lys

Tyr

Thr

Lys

555

Ser

vVal

Pro

300

Asn

Glu

Ile

Phe

Asp

380

Ile

Gly

Glu

Pro

Arg

460

Gly

Ser

Leu

Lys

His

540

vVal

Glu

Phe

285

Leu

Ile

Arg

Gly

Leu

365

Arg

Ile

Met

Val

Glu

445

Thr

Thr

Asp

Ile

Asp

525

Gly

Asn

Ser

Ser

Glu

Ala

Trp

Lys

350

Asp

Pro

Thr

Thr

Lys

430

Asp

Pro

Pro

Gln

Arg

510

Leu

Asp

Tyr

Ser

His

Lys

Phe

Arg

335

Val

Asn

Gln

Gln

Asn

415

Gly

Phe

Phe

Trp

Met

495

Leu

Asp

Lys

Arg

Ala
575

Tyr

Ser

Thr

320

Glu

Asp

His

Trp

Arg

400

Tyr

Phe

Met

Gln

Phe

480

Lys

Arg

Pro

Arg

Leu

560

Ser



39453

Gln Arg Val Ala Asp Asn Ala His Glu Leu Leu Leu Gln Pro Trp Gln
580 585 590

Ser Gly Ile Tyr Arg Leu Asn

595
<210> 29
<211> 589
<212> PRT
<213> Trinh tu nhdn tao
<220>
<223> aglA tur Saccharomyces cerevisiae
<400> 29
Met Thr Ile Ser Ser Ala His Pro Glu Thr Glu Pro Lys Trp Trp Lys
1 5 10 15

Glu Ala Thr Phe Tyr Gln Ile Tyr Pro Ala Ser Phe Lys Asp Ser Asn
20 25 30

Asp Asp Gly Trp Gly Asp Met Lys Gly Ile Ala Ser Lys Leu Glu Tyr
35 40 45

Ile Lys Glu Leu Gly Ala Asp Ala Ile Trp Ile Ser Pro Phe Tyr AsSp
50 55 60

Ser Pro Gln Asp Asp Met Gly Tyr Asp Ile Ala Asn Tyr Glu Lys Val
65 70 75 80

Trp Pro Thr Tyr Gly Thr Asn Glu Asp Cys Phe Ala Leu Ile Glu Lys
85 90 95

Thr His Lys Leu Gly Met Lys Phe Ile Thr Asp Leu Val Ile Asn His
100 105 110

Cys Ser Ser Glu His Glu Trp Phe Lys Glu Ser Arg Ser Ser LysS Thr
115 120 125

Asn Pro Lys Arg Asp Trp Phe Phe Trp Arg Pro Pro Lys Gly Tyr Asp
130 135 140

Ala Glu Gly Lys Pro Ile Pro Pro Asn Asn Trp Lys Ser Tyr Phe Gly
145 150 155 160

Gly Ser Ala Trp Thr Phe Asp Glu Lys Thr Gln Glu Phe Tyr Leu Arg
165 170 175

Leu Phe Cys Ser Thr Gln Pro ASp Leu Asn Trp Glu Asn Glu Asp Cys
180 185 190

Arg Lys Ala Ile Tyr Glu Ser Ala Val Gly Tyr Trp Leu AsSp His Gly
195 200 205

val Asp Gly Phe Arg Ile Asp Val Gly Ser Leu Tyr Ser Lys Val Val
210 215 220

-42-



Gly

225

Ser

Glu

Met

Tyr

His

305

Phe

Ile

Gln

Val

Thr

385

Asn

Asn

Phe

Met

Ala

465

Val

Glu

Tyr

Leu

Asp

Met

Thr

Thr

290

Thr

Glu

Asn

Pro

Ile

370

Leu

Trp

Ala

Leu

Gln

450

Lys

Glu

Ala

Asp

Pro

Pro

Asn

val

275

Ser

Asp

Leu

Gly

Arg

355

Ser

Tyr

Pro

Ile

Glu

435

Trp

Pro

Asp

Leu

Phe
515

Asp

Tyr

Gln

260

Gly

Ala

Val

Lys

Thr

340

Ser

Gly

vVal

val

Lys

420

Ala

Ser

Trp

Glu

Lys

500

Glu

Ala

Thr

245

Phe

Glu

Ser

Gly

Asp

325

Asp

Ile

Lys

Tyr

Glu

405

Glu

Ile

Arg

Phe

Ile

485

Phe

Phe

Pro

230

Leu

Ile

Met

Arg

Thr

310

Trp

Cys

Thr

Leu

Gln

390

Lys

Glu

Ala

Glu

Tyr

470

Lys

Arg

Ile

Val

Asn

Arg

Gln

His

295

Ser

Lys

Trp

Arg

Leu

375

Gly

Tyr

His

Leu

Glu

455

Leu

Asp

Lys

Asp

39453

vVal

Gly

Asn

His

280

Glu

Pro

Ile

Ser

Phe

360

Ser

Gln

Glu

Gly

Ile

440

Pro

Asn

Pro

Ala

Leu
520

Asp

Pro

Arg

265

Ala

Leu

Leu

Ala

Thr

345

Gly

Val

Glu

Asp

Glu

425

Ser

Asn

Asp

Asn

His

505

Asp

Lys

Arg

250

Val

Ser

Ser

Phe

Leu

330

Ile

Asp

Leu

Leu

Val

410

Asn

Arg

Ala

Ser

Ser

490

Lys

Asn

Asn

235

Ile

Lys

Asp

Glu

Arg

315

Ala

Tyr

Asp

Leu

Gly

395

Glu

Ser

Asp

Gly

Phe

475

Val

Asp

Lys

Ser

His

Asp

Glu

Leu

300

Tyr

Glu

Leu

Ser

Ser

380

Gln

Ile

Glu

His

Phe

460

Arg

Leu

Ile

Lys

Thr

Glu

Gly

Thr

285

Phe

Asn

Leu

Glu

Pro

365

Ala

Ile

Arg

Glu

Ala

445

Ser

Glu

Asn

Thr

Leu
525

Trp

Phe

Arg

270

Lys

Asn

Leu

Phe

Asn

350

Lys

Leu

Asn

Asn

Met

430

Arg

Gly

Gly

Phe

vVal

510

Phe

Gln

His

255

Glu

Arg

Phe

val

Arg

335

His

Asn

Thr

Phe

Asn

415

Lys

Thr

Pro

Ile

Trp

495

Tyr

Ser

Ser

240

Gln

Ile

Leu

Ser

Pro

320

Tyr

Asp

Arg

Gly

Lys

400

Tyr

Lys

Pro

Ser

Asn

480

Lys

Gly

Phe



Thr Lys

530

Lys

Ser Ala

545

Asp

Leu Glu Phe

Thr Leu Lys

30
18

<210>
<211>
<212>
<213>
<220>
<223>
<400> 30
atgtcaggca
agttcaggtc
tccgatgact
ttcaaagaca
taccttaaca
actgacaacg
gaagatttcg
atcgttatca
gataacccgt
aactatccgt
tatctacatt
gaagatttgt
gacaccgtag
cagaattttg
aacaggcaag
ctggaaaagt

tttgatctga

ctggttgatt

Tyr Asn

Thr Asp

Asn

Phe

39453

Lys Thr

535

Lys Ile

550

Asn
565

Gly

Pro
580

Trp

00

ADN
Trinh tu nhadn tao

tcaaactttc
aggtgctcgce
tcccggeatg
cgaacggtga
accttggcgt
gctacgatat
atcgtttgat
accacacttc
atcgcgaata
ccttcttegg
acttcgctaa
acgcgatgct
ccacctacgc
cccgaactta
tgttttctca
cgattaacta
ttcgtttgga

ttcgccagac

Tyr

Glu

Pro Lys

Gly Arg

Leu

Pro

Lys

Ile

570

585

ttcagtcatg
aggaaagacg
gtggaagcaa
tggtattggt
agatgcgatt
tcgtgattac
cgcagaaatg
tgaccagcac
ctacttttgg
tggttctgcg
acaacagcca
ccggttctgg
taagatcccg
taccgaaggt
ctacaatatc
tttcgaccgt
tcgtaatgtc
gatcggcaag

-44-

aglA tu Erwinia amylovora

gcactcttct
gatatcgcta
gcggtgtttt
gacattaagg
tggattaacc
cgcaagatca
aataagcgta
cgctggttcg
cgcgatggaa
tgggaaaaag
gacctgaatt
ctcgacaaag
aacttccctg
cccagtattc
gctacagctg
cgacgcaatg
gaggaacgct

gtagatcgtg

Phe Ala
Asn Asp
555

Glu Val

Tyr Ile

Ala Leu
540

Asp Ser

Asp Ala

Ser Glu

tcgccccatt
ccacccaagt
accaggttta
gaatcatcga
cacactacga
tgaaagagta
acatgcgcct
tgcagagcaa
agaacggcca
aggaccattc
gggataaccc
gcgtcgctgg
acctcacgcc
atcggtacat
gggagatctt
aacttaacat
ggcgtgaaaa

cagccggaaa

Asn Phe

Ser Phe

Ser Ser

Ser
Lys
560

Arg
575

tcttgetgtt
ggtgcataag
tccacgcagc
gaagctcgat
tagcccaaat
cggaaccatg
catgatcgac
gtcgtctaag
accacctaac
cgggcagtat
taaggttcgc
actgcggttc
ctcgcaacga
caaagaaatg
cggcgtcccg

tgcatttaca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

agcctggtcc 1020

atacggctgg 1080



aacgcattct
cggcctcaat
gcgaccccgt
atcgcggatt
cgagttgacc
acacccttcc
aaggtgaacc
gttttcaact
ggggagtata
ggtgacaagc
cccggtcagce
gacaatgctc
<210>
<211>
<212>
<213>
<220>

<223>

<400> 31
atgactattt

ttttggacaa
ggcgccaggce
ttatctacca
tcgatgacat
cagaggattt
aatgggacga
ctaactataa
actaccgcaa
aagatctgga
gatacctggt
ttagcattcg

acgagttgct

31

1770
ADN
Trinh tuy nhén tao

cttctgcaca

tatcaaattt acccagcaag

gggattgcct
ccattctacg
tggccaacat
ggtatgaaat
aaagagagca
aaaggttatg
ggttccgcat
actcaacctg

gttggatact

ccaagctgga
actcgccaca
atggtacgaa
ttatcaccga
gatcctcgaa
acgccgaagg
ggaccttcga
atttgaattg

ggttagacca

39453

ccacgacaac
gtctgcaaag
gggctccgag
tgaagtgaag
catgcgcaac
atcggcccat
gctcatcaat
actcatccgce
tccatacaat
cgtgatcaac
ccagactctg

cctgcaacca

tccagagaca
tttcaaagac
gtacatcaaa
agatgatatg
tgaagactgc
cttggtcatc
gactaatcca
caagccaatt
tgaaaagaca
ggagaatgaa

tggtgtagac

ccacgagctg
gccctggcca
ctgggcatga
ggtttttggc
gttcgtctaa
gctggcttca
gcgtccgatce
cttcgccacg
gacaccgtct
tttaaagaga
tccgagtcat

tggcaatccg

aglA tu Saccharomyces cerevisiae

gaaccaaagt
tctaatgacg
gagcttggtg
ggttacgata
tttgccttga
aatcactgtt
aagcgtgact
cctccaaaca
caagaattct
gactgtagaa

ggctttagaa

-45-

tctcccactt
ccctgattat
ctaattaccc
aggattatgt
ccagtcgcga
cctcecggceac
agatgaagga
ctattcctgc
acgcatttac
acaaagtcaa
cggcatccca

gtatctatag

ggtggaaaga
atggctgggg
ccgatgccecat
ttgccaacta
tcgaaaagac
ccagcgaaca
ggttcttctg
attggaaatc
acttgcgttt
aggcaatcta

ttgatgtcgg

cggcgatgac
cacccagagg
tttcaagact
gagcagcggt
caactcccgc
gccctggttt
ttcagattcc
gttgacctac
ccgcacccac
ctatcgtttg
acgtgtagcc

gctaaattga

ggccacgttc
tgacatgaaa
ttggatctca
cgaaaaggtc
acataagctt
tgaatggttc
gagacctcct
ctattttggt
gttttgctcc
cgaaagtgcc

aagtttgtac

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

60

120

180

240

300

360

420

480

540

600

660



tccaaagttyg
agtgatccat
ttcatcagaa
gccteccgacg
tttaactttt
tttgaactga
gattgttggt
ggtgacgatt
gccttgaccg
aactggcctg
gaagagcatg
tccagggacc
tctggtccta
gtcgaagatg
tttagaaagg
gacaataaga
ttgaacttta
ttagagtttg

tgggaaggaa

taggtttacc
acacattgaa
acagagtgaa
aaactaagag
cccacactga
aggattggaa
caacaatcta
ctcccaagaa
gtactctata
ttgaaaagta
gggaaaactc
atgctagaac
gtgctaaacc
aaatcaagga
cgcataaaga
agttgtttag
gctctgatgc
gaaactatcc

gaatatatat

39453

agatgctcct
tggaccacgt
ggatggcagg
actttatacg
tgtggggact
gattgccctt
tctggaaaat
ccgtgttatt
tgtgtatcag
cgaggatgtc
agaggagatg
acctatgcaa
atggttttac
tcccaactcg
cattactgtg
cttcacaaag
gacagatttc
aaagaaggag

cagcgaatga

gttgttgaca
attcacgagt
gagattatga
agtgcttcaa
tcacctttgt
gctgagctgt
cacgaccaac
tctggtaagt
ggacaagagc
gaaatcagaa
aaaaagtttt
tggtctcgtyg
ttgaacgact
gttttgaact
tacggatacg
aagtacaaca
aagattccaa

gtagatgcct

-46-

aaaactcgac
tccatcaaga
cagttggtga
gacacgaact
tccgttacaa
tcaggtacat
ctcgttcaat
tactctctgt
ttggccaaat
acaactacaa
tagaagccat
aggagccaaa
ctttcagaga
tctggaagga
atttcgagtt
ataaaacatt
atgatgattc

cttccagaac

ttggcaatcc
aatgaatcaa
aatgcaacat
tagtgagtta
cttggtccca
taatggtaca
tacgagattt
gttgctaagt
caatttcaag
tgccattaaa
tgcccttatce
tgctggtttt
aggcattaac
ggccttgaag
tattgattta
gtttgcggct
atcgttcaag

attgaagcca

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1770





