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Linh vue ky thudt dwoc dé cap

Séng ché dé cap t6i bién thé axit 5'-inosinic dehydrogenaza, polynucleotit, vecto,
vi sinh vat chtra bién thé nay, va phuong phap diéu ché axit 5'-inosinic sir dung bién

thé nay.
Tinh trang ky thuat ciia sang ché

Axit 5'-inosinic (5'-inosin monophosphat, sau day goi la IMP), 1a vat liéu goc
nucleotit, 13 vat liéu trung gian cua hé thdng chuyén héa sinh téng hop axit nucleic, va
dugc sur dung trong nhiéu linh vuc nhu cic san phim y té va céc img dung y té. IMP 1a
nguyén liéu dugc st dung rong rai lam phu gia cho gia vi thyc pham hodc lam thuc
pham, cing voi axit 5'-guanylic (5'-guanin monophosphat, sau déy goi la GMP). Ban
than IMP da dugc biét dén 1a co hwong vi thit bo, va tang huong vi cua axit natri
glutamic (sau ddy goi 12 MSG), gidng nhu GMP. Do d6, IMP da nhan duoc nhiéu su

chi y nhu 1a gia vi gdc nucleotit.

Céc phuong phap didu ché IMP bao gdm phuong phap phan cat cic enzym axit
ribonucleic duge chiét xuat tir cdc té bao nAm men, phuong phap hoa hoc phosphoryl
héa inosin duoc san xudt bang cdch 1én men (Héa sinh va ndng nghiép, 36, 1511
(1972), v.v.), phuong phap nudi cdy vi sinh vét c6 kha ning truc tiép san sinh IMP va
sau do6 thu hoi IMP trong moi trudng nudi cdy, v.v. Trong s6 cac phuong phap nay,
phuong phap dugc st dung phd bién nhét 12 st dung vi sinh vat c6 kha nang truc tiép

san sinh IMP.

Trong khi d6, cdc enzym ¢ trang thdi tu nhién cua ching khong phai ldc nao
cling thé hién cic tinh chét t8i wu vé hoat tinh, tinh én dinh, tinh dac hiéu cta co chét
cho cac ddng phan quang hoc, v.v., dugc yéu cAu trong cic tng dung cong nghiép. Do
do, nhiéu nd luc da dugc thuc hién dé cai thién cac enzym thong qua cac dot bién clia
céc trinh ty axit amin ctia ching, v.v., sao cho ching trd nén phi hgp véi muc dich su
dung. Trong s6 do, thiét ké hop 1y va gy dot bién dinh huéng diém cla cac enzym da

dugc 4dp dung dé cai thién chuc ning cta enzym. Tuy nhién, trong nhiéu trudng hop,
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¢6 nhuoc diém 13 thong tin vé chu tric ctia enzym dich khong du hoac mdi quan hé
céu tric-chirc nang khong rd rang, va do do, cac phuong phap khong thé duogc 4p dung
hiéu qua. V& vAn d& nay, da c6 bao cao rang cic nd lyc cai tién enzym da dugc thuc
hién bang phuong phap tién hoa c6 dinh hudng dé sang loc enzym c6 dac diém mong
mudn tir ngan hang enzym dot bién dugc xay dung thong qua dot bién ngiu nhién cua

gen enzym, dan dén cai thién hoat dong cta no.

CAc tac gia séng ché di tién hanh c4c nghién clru sdu rong & san xuét IMP v6i
ning suat cao bang phuong phap san xuét truc tiép IMP thong qua qud trinh 1&n men vi
sinh vat va da xac dinh dugc bién thé protein lién quan dén kha ning san sinh IMP, tr

d6 hoan thanh séng ché nay.
Ban chét ki thuat ciia sing ché

Muc dich cua séng ché 12 d& xuét bién thé axit 5'-inosinic dehydrogenaza.

Muc dich khac cua sang ché 1a @& xuit polynucleotit ma héa bién thé 5'-inosinic
dehydrogenaza.

Muc dich khac nita clia sang ché 1a @& xuit vecto chira polynucleotit.

Muc dich khac nira ctia sang ché 14 d& xuét vi sinh vat san sinh axit 5'-inosinic,

chtta bién thé axit 5'-inosinic dehydrogenaza va vecto.

Muc dich khac nita cta sang ché 1a dé& xuit phuong phap didu ché axit 5
inosinic, phuong phap bao gdbm cac budc nudi cdy vi sinh vét thudc chi
Corynebacterium trong moi truong nudi cdy; va thu hoi axit 5'-inosinic tir vi sinh vét
hodc moi truong nudi céy.

MG ta chi tiét sang ché

Céc phuong an dugc uu tién dugc mo ta chi tiét bén dudi. Trong do, cac phuong
4n va phan md ta twong ung dugc tiét 16 trong don co thé dugc 4p dung cho céc
phuong 4n va phan md ta khac. D6 1a, tht ca céc két hop cuia cac yéu to khic nhau
duoc boc 16 trong don nay thudc pham vi cua sang ché. Ngoai ra, pham vi cua sang
ché khong bi gidi han boi phan mo ta chi tiét bén dudi.

Pé dat dugc cdc muc dich trén, khia canh cua sdng ché dé xuét bién thé axit 5'-
inosinic dehydrogenaza cé polypeptit cO su thay thé mot hodc nhiéu axit amin trong

trinh ty axit amin SEQ ID NO: 2. Cu thé, sang ché dé xuat bién thé axit 5'-inosinic
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dehydrogenaza cd polypeptit ¢ sy thay thé mot hodc nhiéu axit amin trong trinh tyu
axit amin SEQ ID NO: 2, trong d¢ thay thé axit amin bao gom it nhét mot loai dugc
chon tir nhém bao gdm thay thé axit amin & vi tr thit 377 bang threonin va thay thé
axit amin & vi tri thir 499 tu dau N- béng isoleucin. Khia canh khic cua sidng ché dé
xudt bién thé axit S'-inosinic dehydrogenaza c6 hoat tinh axit 5'-inosinic
dehydrogenaza, bién thé c6 trinh tu axit amin c6 su thay thé axit amin & vi tri thit 377
bang threonin, thay thé axit amin & vi trf th 499 bang isoleucin trong trinh ty axit
amin SEQ ID NO: 2 hoac sy két hgp cta ching. Cu thé, bién thé axit 5-inosinic
dehydrogenaza co thé c6 su thay thé mot hodc nhiéu axit amin trong trinh ty axit amin
SEQ ID NO: 2, trong d6 sy thay thé axit amin c6 thé bao gém {t nhat mot loai dugc
chon tir nhém bao gdm thay thé axit amin & vi trf thir 377 bang threonin va thay thé

axit amin & vi trf thir 499 bang isoleucin.

Nhu dugc st dung trong sang ché, thuat ngit “axit 5'-inosinic dehydrogenaza” dé
cép dén protein lién quan dén san sinh axit 5'-inosinic (5'-inosin monophosphat; IMP).
DPbi v6i cdc muc dich cta sang ché, thuat ngit nay co thé dugc sir dung thay thé cho
inosin-5'-monophosphat ~ dehydrogenaza, IMP dehydrogenaza, axit inosinic

dehydrogenaza, IMPDH, v.v.

Trong sdng ché, SEQ ID NO: 2 dé cap dén trinh ty axit amin c6 hoat tinh axit 5'-
inosinic dehydrogenaza. Cu thé, SEQ ID NO: 2 12 trinh ty protein c6 hoat tinh axit 5'-
inosinic dehydrogenaza, dugc ma héa boi gen guaB. Trinh ty axit amin SEQ ID NO: 2
c6 thé dugce 14y tir co s& dit liéu cong khai cia Ngan hang Gen thugc Trung tim Thong
tin Cong nghé sinh hoc Quéc gia (National Center for Biotechnology Information:
NCBI). Vi du, trinh ty axit amin SEQ ID NO: 2 ¢6 thé duoc 14y tir Corynebacterium
Stationis, nhung sang ché khong bi giéi han & day, va co thé bao gom bét ky trinh ty
nao c6 hoat tinh twong ty nhu trinh ty axit amin néu trén ma khong bi gidi han. Ngoai
ra, trinh ty axit amin co thé bao gém trinh tu axit amin SEQ ID NO: 2 hoac trinh tu
axit amin c6 tdi thiéu 80% tuwong ddng hodc ddng nhat véi trinh ty axit amin SEQ ID
NO: 2, nhung sang ché khong bi gi¢i han ¢ day. Cu thé, trinh ty axit amin c6 the bao
gdm trinh ty axit amin SEQ ID NO: 2 hodc trinh ty axit amin ¢6 tbi thiéu 80%, 85%,
90%, 95%, 96%, 97%, 98% hodc 99% hoac cao hon sy tuong ddng hodc ddng nhat véi
trinh tu axit amin SEQ ID NO: 2. Trinh tu axit amin c6 twong ddng hoac dong nhét c6

thé khong bao gdm trinh tu c6 100% dong nhAt tir pham vi bén trén hodc c6 thé 1a trinh
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tw c6 ddng nhat dudi 100%. Ngoai ra, r0 rang la protein c6 trinh ty axit amin bi mat,
sira ddi, thay thé hodc bo sung mdt sO axit amin cling nam trong pham vi ctia sang ché
min 13 nod c6 tinh twong ddng hodc dong nhat va thé hién hiéu qua tuong Umg Vvoi

protein trén.

Nhu dugc s dung trong sing ché, thuat ngir “bién thé axit S5'-inosinic
dehydrogenaza” co thé sir dung thay thé cho bién thé polypeptit c6 kha ning san Xuat
IMP, bién thé polypeptit san xuit IMP, bién thé polypeptit c6 kha ning san xudt axit
5'-inosinic, bién thé polypeptit san xuét axit 5'-inosinic, bién thé polypeptit c6 hoat
tinh axit 5'-inosinic dehydrogenaza, bién thé axit 5'-inosinic dehydrogenaza, v.v.
Ngoai ra, protein ¢ thé duoc 1dy tir chi Corynebacterium, cu thé 1a Corynebacterium

Stationis, nhung sang ché khong bi gii han 6 day.

Bién thé axit 5'-inosinic dehydrogenaza co thé bao gdm su bién dbi o vi trf tha
377 va/hodc & vi trf thir 499 tir dhu N- trong trinh tw axit amin SEQ ID NO: 2. Bién thé
axit 5'-inosinic dehydrogenaza cé thé c6 su thay thé axit amin & vi trf thu 377 béang
axit amin khéc, s thay thé axit amin & vi trf thit 499 bing axit amin khéc hodc su thay
thé axit amin & vi trf thir 377 bing axit amin khdc va sy thay thé axit amin & vi trf thu
499 bﬁng axit amin khdc, va c6 hoat tinh yéu hon so véi cac axit amin chira trinh tu
axit amin SEQ ID NO: 2 hodc axit 5'-inosinic dehydrogenaza khong bién d6i c6 ngudn
gde tir vi sinh vat hoang dai. Bién thé axit 5'-inosinic dehydrogenaza c6 nghia la co su
bién dbi cia axit amin & vi trf thir 377 va/hodc & vi trf thir 499 tir dau N- trong SEQ ID
NO: 2 vd/hodc trong trinh ty axit amin c6 t5i thidu 80%, 85%, 90%, 95%, 96%, 97%,
98%. hodc 99% hodc cao hon sy tuong dong hodc dong nhit véi SEQ ID NO: 2, nhu

dugc mo ta bén trén.

Cu thé, bién thé axit 5'-inosinic dehydrogenaza o thé c6 axit amin & vi tri thi
377 duoc thay thé bang threonin, axit amin & vi tri 499 dugc thay thé bang isoleucin,
hodc axit amin & vi trf 377 duoc thay thé béng threonin va axit amin & vi tri thir 499
duoc thay thé bang isoleucin trong trinh ty axit amin SEQ ID NO: 2, va polypeptit c6
thé d3 lam suy yéu hoat tinh axit 5'-inosinic dehydrogenaza, so v6i polypeptit chua

trinh tu axit amin SEQ ID NO: 2, nhung sang ché khong bi gidi han & day.

Pbi voi cac muc dich cua sdng ché, vi sinh vat chira bién thé axit 5'-inosinic

dehydrogenaza dugc déc trung boi luong IMP san xuét dugc ting cuong. Diéu nay rat
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c6 ¥ nghia vi lugng IMP san xuat dugc ting Ién nho bién thé axit 3'-inosinic
dehydrogenaza cua sang ché, trong khi loai Corynebacterium thudc chung hoang dai
khong thé tao ra IMP hodac, ngay ca khi n6 c6 thé tao ra IMP, thi chi ¢ thé san xudt

luong rat nho.

Cu thé, bién thé axit 5'-inosinic dehydrogenaza bao gdm trinh ty axit amin c6 sy
thay thé axit amin & vi trf tha 377 bang axit amin khdc, thay thé axit amin & vi trf thir
499 bang axit amin khéc, hoac thay thé axit amin tai vi tri thir 377 bang axit amin khac
va thay thé axit amin & vi trf thi 499 bang axit amin khéc trong trinh ty axit amin dugc
bidu didn boi SEQ ID NO: 2 ¢ thé chira it nhét bat k¥ mot loai duoc chon t nhém
pao gdbm SEQ ID NO: 6, SEQ ID NO: 7 va SEQ ID NO: 8. Cu thé hon, bién thé axit
5'-inosinic dehydrogenaza co su thay thé axit amin & vi tr thir 377 bang threonin, thay
thé axit amin & vi trf th 499 béng isoleucin, hoac thay thé axit amin & vi tri tha 377
bang threonin va thay thé axit amin axit amin & vi trf thit 499 bang isoleucin trong
trinh tw axit amin SEQ ID NO: 2 c6 thé chia it nhét bat ky mét loai dugc chon tu
nhém bao gdbm SEQ ID NO: 6, SEQ ID NO: 7 va SEQ ID NO: 3. Bién thé axit 5™
inosinic dehydrogenaza cé thé bao gém it nhat bat ky mot loai dugc chon tir nhém bao
¢dm SEQ ID NO: 6, SEQ ID NO: 7 va SEQ ID NO: 8. Ngoai ra, bién thé axit 5'-
inosinic dehydrogenaza co thé bao gdm trinh tu axit amin c6 SEQ ID NO: 6, SEQ ID
NO: 7 hodc SEQ ID NO: 8 hodc trinh tu axit amin c0 téi thiéu 80% twong ddng hodc
ddng nhat, nhung sang ché khong bi gi6i han ¢ day. Cu thé, bién thé axit 5'-inosinic
dehydrogenaza cua sang ché c6 thé bao gom polypeptit c6 SEQ ID NO: 6, SEQ ID
NO: 7 hoac SEQ ID NO: 8 va polypeptit ¢ t6i thiéu 80%, 85%, 90%, 95%, 96% ,
97%, 98%, hodc 99% hoac cao hon su tuong ddng hoac ddng nhat vai SEQ ID NO: 6,
SEQ ID NO: 7 hodc SEQ ID NO: 8. Ngoai ra, 1o rang protein ¢6 trinh ty axit amin bi
mét, stra doi, thay thé hodc bo sung mot s6 axit amin, ngoai axit amin & cdc vi tri thir
377 hodc tha 499, clung nam trong pham vi cla sdng ché mién 13 nd co tinh tuong

ddng hodc ddng nhat va thé hién hiéu qua tuong ung voi protein trén.

N6i cdch khdc, mac du sang ché mbd ta “protein hodc polypeptit co trinh ty axit
amin dugc biéu dién béng SEQ ID NO cu thé”, rd rang la protein co trinh tu axit amin
bi mat, thay d6i, thay thé, thay thé bao thu, hodc b6 sung mot s6 axit amin cling co thé
duoc st dung trong sang ché, mién 12 n6 c¢6 hoat tinh tuong ddng hoac twong ung voi

polypeptit cé trinh ty axit amin SEQ ID NO tuong ung. Viduy, mién la protein c¢6 hoat
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tinh fLrO’ng ddng hodc twong ng voi bién thé axit 5'-inosinic dehydrogenaza, khong
loai trir viéc bd sung céc trinh ty khong lam thay ddi chitc ning cua protein ¢ trude va
sau trinh tu axit amin, dot bién xay ra ty nhién, dot bién cAm hodc thay thé bao thu. R
rang 1a protein c6 sy bd sung hodc dot bién trinh ty nhu vy cling nam trong pham vi

cua sang ché.

“Thay thé bao thi” c6 nghia 1a thay thé axit amin bang axit amin khac co dac
diém céu tric vd/hoic héa hoc twong tu. Su thay thé axit amin nay thuong cé thé duoc
thuc hién trén co s¢ tuong tu vé tinh phén cuc, dién tich, d¢ hoa tan, tinh ky nudc, tinh
wa nudc vashodc tinh chét ludng cuc. Vi du, cac axit amin tich dién duong (cé tinh
bazo) bao gdm arginin, lysin va histidin; va cac axit amin tich dién Am (c6 tinh axit)
bao gdm axit glutamic va axit aspartic; axit amin thom bao gdm phenylalanin,
tryptophan va tiroxin; va cdc axit amin ky nudc bao gdm alanin, valin, isoleuxin,

leuxin, methionin, phenylalanin, tiroxin va tryptophan.

Do do, trong sang ché, “bién thé” con co thé bao gdm sy thay thé bao thii vd/hoac
stra d6i mot hodc nhidu axit amin trong “protein hoac polypeptit ¢6 trinh ty axit amin
duoc bidu didn bing ID SEQ NO cu thé”. Vi dy, cdc bién thé nhét dinh c6 thé bao gdm
cac bién thé mdt hodc nhiéu phé‘m, nhu trinh tu diu N- hodc ving xuyén mang, da bi
loai bo. Céc bién thé khéc c6 thé bao gdm céc bién thé trong d6 mot phan da dugc loai
b6 khoi dau N- va/hodc C- cua protein trudng thanh. Bién thé cling co thé bao gdm céc
stra d6i khéc, bao gdm mat hodc bd sung cdc axit amin, c6 anh huong t6i thiéu dén cic
tinh chét va cAu tric thir cAp cuia polypeptit. Vi du, polypeptit co thé dugc lién hop
thanh trinh tu tin hi¢u (hoac dan dau) & dau N- cua protein c6 kha nang chuyén dich
truc tiép dong dich héa hodc héau dich hoa protein. Polypeptit cling co thé dugc lién
hop véi trinh ty hoac lién két khac dé dé& nhan dang, tinh ché hoac ton g hgp polypeptit.
Thuat nglt “bién thd” c6 thé duge st dung thay thé cho su bién ddi, protein bién doi,
polypeptit bién ddi, dot bién, protein dot bién, phan ky, v.v., va bat ky thuat ngir nao
cling co thé duoc st dung ma khong bi gioi han, mién 1a n6 dugc st dung theo nghia

dugc stra do1.

Twong dong va ddng nhat c6 nghia la muc do lién quan gifta hai trinh ty axit

amin hodc trinh tu nucleotit nhét dinh va c6 thé duoc biéu thi béng phén tram.
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Céc thuat ngit “tuong ddng va dong nhat” thudng c6 thé dugce st dung thay thé

cho nhau.

Trinh tu tvong ddng hodc ddng nhat ctia polynucleotit hoac polypeptit bao thi c6
thé duoc x4c dinh bang thuét toan can chinh tiéu chuén v6i cac diém phat khoang cach
mac dinh duoc thiét 1ap boi chuong trinh str dung. V& co ban, cic trinh ty tuong df‘)ng
hodc ddng nhit c6 thé 1ai héa trong cac didu kién c6 ¢ nghiém ngit vira phai hoac cao
doc theo toan bd trinh ty clia ching hodc it nhét 12 khoang 50%, khoang 60%, khoang
70%, khoang 80%, hodc khoang 90% toan bd chidu dai. Béi véi cic polynucleotit
dwoc lai héa, céc polynucleotit bao gdm don vi ma héa thoai bién thay vi don vi ma

hoa cling c6 thé duoc du tinh.

Cho du bat ky hai trinh tw polynucleotit hodc polypeptit c6 su tuong ddng, tuong
ty hodc ddng nhat c6 thé dugc xac dinh bang, vi du, thuat toan mdy tinh da biét nhu
chuong trinh “FASTA” st dung cdc tham s6 mac dinh nhu trong [Tap san cua Vién
Han 1am Khoa hoc Quéc gia Hoa Ky s6 85]: 2444 Pearson va cic cong sy (1988) va
cch khic, c6 thé dugc xac dinh béng cach st dung thuat todn Needleman-Wunsch
(Needman va Wunsch, 1970, Tap chi sinh hoc phén tir 48: 443-453) nhu duogc thuc
hién trong chuong trinh Needman cta goi EMBOSS (EMBOSS: Bd phan mém mé
sinh hoc phan ta chiu Au, Rice va cdc cong sy, 2000, Xu hudng gen 16: 276-277)
(phién ban 5.0.0 tr¢ 1€n) (bao gém go6i chuong trinh GCG (Devereux, J., cac cong su.,
Nghién ctru cic axit nucleic 12 : 387 (1984)), BLASTP, BLASTN, FASTA (Atschul,
[S.] [F.,] [c4c cOng sy, tap chi sinh hoc phan ta 215]: 403 (1990); Hudng dan vé may
tfnh khdng 18, Martin J. Bishop, [ ED.,] Nha xudt ban Hoc thuat, San Diego, 1994 va
[CARILLO ETA /.] (1988) SIAM J Ung dung Todn 48: 1073). Vi dy, sy tuong déng,
twong ty hoac déng nhét c6 thé dugc xac dinh béng BLAST hodc ClustalW cta Trung
tam Thong tin Céng nghé Sinh hoc Qudc gia.

Tuong dong, tuong ty hodc ddng nhét clia cdc polynucleotit hodc polypeptit co
thé duogc xac dinh bang cdch so sdnh thong tin trinh tu bang chuong trinh may tinh
GAP, vi du, Tap chi sinh hoc phén ti 48: 443, Needman va cdc cong su (1970), nhu
duoc boc 16 trong Thanh tyu todn tmg dung (1981) 2: 482, Smith vd Waterman. Tém
lai, chuong trinh GAP dinh nghia tuong tu 12 sb luogng céac ky hiéu dugc can chinh
(nghia 1a nucleotit hodc axit amin) tuong tu nhau, chia cho tong s6 cdc ky hiéu cua

trinh tuw ngén hon gifta hai trinh tu. Céc tham s6 mac dinh cho chuong trinh GAP co6
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thé bao gdm: (1) don vi ma tran so sanh (chura gid tri 1 cho ddng nhat va 0 cho khong
déng nhat) va ma trin so sdnh c6 trong s6 (hoic EDNAFULL (phién ban EMBOSS
cia NCBI NUC4.4) ma tran thay thé) cua Gribskov va cong su (1986) Nghién ctru axit
nucleic 14: 6745, nhu dugc md ta boi Schwartz va Dayhoff, bai bdo, Atlas vé trinh tu
vA cu tric protein, Quf nghién ctru y sinh quoc gia, trang 353-358 (1979); (2) diém
phat 3.0 cho mdi khoang tréng va diém phat bd sung 0,10 cho mdi biéu tugng trong
mdi khoang trong (hodc diém phat m& khoang trbng 1a 10, va diém phat m& rong
khoang tréng 1a 0,5); va (3) khong diém phat d6i voi cdc khoang tréng cudi cling.

~, 66

Theo d6, nhu dugc st dung trong sang ché, thuat nglt “tuong ddng” hodc “ddng nhat”

dé cap dén su lién quan gifta cdc trinh tu.

Do su thodi bién ctia don vi mé hoa, rd rang la polynucleotit dwgc dich ma, thanh
polypeptit ¢6 trinh ty axit amin dugc chon tir nhém bao gdém SEQ ID NO: 6, SEQ ID
NO: 7 va SEQ ID NO: 8, hodc ciing c6 thé bao gdm polypeptit cé tinh tuong dong
hodc ddng nhét. Vi du, polynucleotit c6 thé ¢6 trinh tu nucleotit dugc chon tir nhém
bao gbdm SEQ ID NO: 3, SEQ ID NO: 4 va SEQ ID NO: 5. Ngoai ra, bang céch lai héa
trong cac diéu kién nghiém ngat voi dau do duoc tao thanh tu trinh ty gen da biét, vi
du, trinh tu bd sung cho toan by hodc mot phé‘ln trinh tu nucleotit, trinh ty polynucleotit
ma héa bién thé axit 5'-inosinic dehydrogenaza, bao gdm trinh ty axit amin c6 sy thay
thé axit amin & vi trf thir 377 bing threonin, hodc thay thé axit amin & vi tf thir 499
bang isoleucin trong trinh ty axit amin SEQ ID NO: 2 ¢6 thé dugc bao gdm ma séng
ché khong bi giéi han ¢ day.

Khia canh khic cta sang ché d& xuét polynucleotit ma hoa bién thé axit 5'-

inosinic dehydrogenaza hoac vecto chua polynucleotit.

Nhu dugc st dung trong sang ché, thuat ngit “polynucleotit” dé cap t6i sgi DNA
hodac RNA co6 chidu dai nhét dinh nhu polyme nucleotit, 1a chudi dai cac don phén
nucleotit dugc két ndi boi céc lién két cong héa tri, va cu thé hon 14 polynucleotit ma
hoa doan polypeptit.

Polynucleotit ma hoa bién thé 5-inosinic acid dehydrogenaza cua sdng ché c6 thé
bao gdm bét ky trinh ty polynucleotit nao ma khong bi gidi han, mién 13 né ma héa

bién thé polypeptit c6 hoat tinh axit 5'_inosinic dehydrogenaza. Trong sang ché, gen

ma héa trinh tu axit amin cta axit 5'-inosinic dehydrogenaza la gen guaB, va cu thé,
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gen nay c6 thé duoc lay t Corynebacterium Stationis, nhung sang ché khong bi gioi

han ¢ day.

Cu thé, do su thodi bién cua don vi ma hoa hodc béng cach xem xét cac don vi
m3 hoa duogc ua tién béi vi sinh vat trong d6 polypeptit c6 thé duge phép biéu hién,
c4c stra dbi khic nhau c6 thé duoc thuc hién trong ving ma héa cua polynucleotit theo
sang ché trong pham vi khong thay ddi trinh ty axit amin clta polypeptit. Bat ky trinh
tu polynucleotit nao cling c6 thé dugc dua vao ma khong bi gidi han mién 12 né mi
héa bién thé axit 5'-inosinic dehydrogenaza co6 sy thay thé axit amin & vi tri thir 377
bang axit amin khac, thay thé axit amin & vi trf thit 499 bang axit amin khac, hodc thay
thé axit amin & vi trf thit 377 bing axit amin khdc va thay thé axit amin ¢ vi tf thir 499
bang axit amin khéc trong trinh tu axit amin SEQ ID NO: 2. Vi du. polynucleotit ma
héa bién thd axit 5'-inosinic dehydrogenaza theo sing ché c6 thé cé trinh tu
polynucleotit ma héa axit amin dugc chon tir nhém bao gﬁ“)m SEQ ID NO: 6, SEQ ID
NO: 7 va SEQ ID NO: 8, nhung sang ché khong bi gi¢i han ¢ day. Cy thé hon,
polynucleotit c6 thé c6 trinh ty polynucleotit dwgc chon tir nhém bao gdm SEQ ID

NO: 3, SEQ ID NO: 4 va SEQ ID NO: 5, nhung sang ché khong bi gidi han ¢ day.

Ngoai ra, bang cach lai hoa trong céc diéu kién nghiém ngat voi dau do dugc tao
thanh tu trinh ty gen da biét, vi du, trinh ty bd sung cho tAt ca hodc mot phé‘m trinh tu
nucleotit, trinh tw mi héa protein cé hoat tinh cua bién thé axit 5'-inosinic
dehydrogenaza cé axit amin ¢ vi trf thit 377 duoc thay thé bang axit amin khdc, axit
amin & vi trf thit 499 dugc thay thé béng axit amin khdc, hodc axit amin & vi trf thr
377 dugc thay thé bing axit amin khdc va axit amin & vi trf thit 499 dugc thay thé
bé'mg axit amin khéc trong trinh ty axit amin SEQ ID NO: 2 ¢c6 thé dugc bao gém ma
khong bi gigi han. “Cac diéu kién nghiém ngat” c6 nghia la cac diéu kién cho phép lai
héa cu thé giita cac polynucleotit. Cac diéu kién nhu vay dugc mo ta chi tiét trong tai
lidu (vi du vi dy, J. Sambrook va cong su, nhu bén trén). Cac diéu kién nghiém ngat cé
thé bao gdm céc diéu kién theo d6 cc gen co tinh tuong ddng hodc ddng nhat cao, c6
i thidu 40%. cu thé Ta t6i thiéu 90% tré 1én, cu thé hon 1a t6i thieu 95%, cu thé hon
nita 12 161 thidu 97%. cu thé nhét 1a trong ddng hodc ddng nhét t0i thiéu 99% c6 thé lai
v&i nhau, cac diéu kién ma cac gen co tuong ddng hodc ddng nhat thap hon khong thé
lai v&i nhau hodc cac diéu kién rua phé bién cho lai Souther, vi du, néng do mudi va

nhiét d6 twong tmg voi 60°C, 1X SSC (saline sodium citrate: salin natri xitrat), 0,1%
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SDS (Sodium dodecyl sulphate: natri dodecyl sulphat), cu thé 1a 60°C, 0,1X SSC,
0.1% SDS. cu thé hon 12 68°C, 0,1X SSC, 0,1% SDS, mdt lan, cu thé, hai lan hozc ba

lan.

Phép lai y€u cAu hai axit nucleic ¢6 trinh ty bd sung, mac dit sw khong phu hop
gitta cac bazo la co thé phu thudc vao mirc do nghiém ngat cua phép lai. Thuat ngtr
“bd sung” duge st dung dé mo ta mdi quan hé gitta cac bazo nucleotit c6 kha nang lai
héa véi nhau. Vi dy, lién quan dén DNA, adenosin bd sung cho thimin va xytozin bd
sung cho guanin. Theo do, sang ché c6 thé con bao gom cac doan axit nucleic bi phin

1ap bd sung cho cdc trinh ty hoan chinh cling nhu cac trinh tu axit nucleic tuong tu.

Cu thé, polynucleotit ¢ tuong ddng hoic dong nhét c6 thé dugc phét hién bang
cac didu kién lai héa bao gdm budc lai & Ty, 12 55°C va bang c4ch sir dung cac diéu
kién dugc mo ta bén trén. Ngoai ra, gia tri T €0 thé 13 60°C, 63°C hoac 65°C, nhung
sang ché khong bi gidi han ¢ ddy va dwoc kiém soat ding cach bdi ngudi co hidu biét
trung binh trong cung linh vuc ky thuat tiry theo muc dich.

Muc d6 nghiém ngét thich hop dé lai héa cac polynucleotit phu thudc vao do dai
ctia cc polynucleotit va mirc do bd sung, va cac tham s6 dugc biét dén trong k¥ thuat

(xem Sambrook va cOng sy, supra, 9,50-9,51, 11,7-11,8).

Theo sdng ché, gen ma héa trinh tu axit amin cuia bién thé axit 5'-inosinic

dehydrogenaza 1a gen guaB va ma hoa polynucleotit gidng nhu mo ta bén trén.

Theo séng ché, polynucleotit ma héa bién thé axit 5'-inosinic dehydrogenaza

cling giong nhu md ta bén trén.

Nhu dugce st dung trong sang ché, thuét ngit “vecto” c6 nghia la chu tric DNA
chtra trinh tu nucleotit ctia polynucleotit ma héa polypeptit mong mudn duoc lién két
hoat dong véi trinh tu diéu hoa phii hop sao cho polypeptit mong muén dugc biéu hién
trong vat chu thich hop. Céc trinh ty didu hoa c6 thé bao gém ving gen khoi dong dé
phién ma tryc tiép, trinh ty van hanh nhét dinh dé didu hoa qué trinh phién ma do,
trinh tw ma hoéa vi tri gén ribosom thich hop trén mRNA va trinh tu diéu hoa cham dut
qu trinh phién ma va dich ma. Sau khi bién nap vao vét chu thich hop, vecto co thé
sao chép hodc hoat dong doc lap v6i b gen cua vat chu hoac cé thé tich hop vao bd

gen cta chinh no.
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Vecto dugce st dung trong sang ché c6 thé khong bi gidi han cu thé mién 1a vecto
c6 thé sao chép trong t& bao chu, va bat ky vecto nao dugc biét trong k¥ thuét déu c6
thé dugc st dung. Cdc vi du vé vecto thudng dugc st dung co thé bao gdm céc plasmit
tw nhién hodc téi td hop, cosmid, virut va vi khuan. Vi du, vecto phage hodc vecto
cosmid, pWEIL5, M13, MBL3, MBLA4, IXII, ASHII, APIIL, t10, t11, CharondA,
Charon21A, v.v. c6 thé duoc stt dung, va vecto plasmit gdc pBR, pUC, pBluescriptll,
pGEM, pTZ, pCL, pET, v.v. ¢6 thé dugc st dung. Cu thé, vecto pDZ, pACYC177,
pACYC184, pCL, pECCG117, pUC19, pBR322, pMW113, pCCIBAC, v.v. ¢6 thé

duoc su dung.

Vi dy, polynucleotit ma héa polypeptit mong mudn c6 thé duge chen vio nhiém
sac thé. Viéc chén polynucleotit vao nhidm séc thé c6 thé dugc thyc hién bang bat ky
phuong phap nao dugc bidt dén trong cung linh vyc k§ thuét, vi du, bang céch tai hop
twong dong, nhung sang ché khéng bi giéi han ¢ day. Co thé con bao gdm dau hidu
chon loc dé xdc nhan viéc chén vecto vao nhidm séic thé. DAu hiéu chon loc dugc su
dung dé lya chon céc té bao bién nap véi vecto, tirc la, dé x4c nhan c6 hay khong su
chén phan tur axit nucleic mong mudn, va cac dau hiéu chon loc c6 kha nang cung cap
céc kiéu hinh c6 thé chon loc nhu khang thuéc, khuyét dudng, khang céc tdc nhan gy
doc té bao, va biéu hién cua polypeptit bé mit c6 thé duoc st dung. Trong trudng hop
xtr 1§ cdc tac nhan chon loc, chi céac t& bao c6 kha nang biéu hién cic dAu hiéu chon loc
c6 thé tdn tai hodc biéu hién cac dic diém kiéu hinh khac, va do do cac té bao bién nap
c6 thé dugc chon dé dang. Khia canh khéc cua sang ché 1a dé& xudt vi sinh vat san sinh
axit 5'-inosinic chira bién thé axit 5'-inosinic dehydrogenaza hodc polynucleotit ma
héa bién thé nay. Cu thé, vi sinh vat chua bién thé axit 5'-inosinic dehydrogenaza
vi/hodc polynucleotit md héa bién the nay cd thé 1a vi sinh vat duoc tao thanh bang

c4ch bién nap véi vecto chira polynucleotit, nhung sang ché khoéng bi gidi han & day.

Nhu dugc st dung trong sang ché, thuat ngit “bién nap” dé cap dén qua trinh dua
vecto bao gdm polynucleotit ma hoa protein dich vao té bao chu sao cho protein dugc
m3 héa bai polynucleotit ¢o thé dugc biéu hién trong té bao chu. Khong quan trong
polynucleotit bién nap dugc dua vao nhidm sic thé cta té bao chi va nam & do hoac
nim bén ngoai nhiém sic thé, mién 12 polynucleotit bién nap c6 thé dugc biéu hién
trong t& bao chu. Ngoai ra, polynucleotit c6 thé chia DNA va RNA ma héa protein

dich. Polynucleotit co thé dugc dua vao dudi moi hinh thirc, mién 1a polynucleotit c6
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thé dugc dua vao té bao chu va dugc biéu hién & d6. Vi duy, polynucleotit c6 thé duoc
dua vao té bao chii dudi dang catxet bidu hién, ¢6 cau tric gen bao gdm tat ca céc yéu
¢ cAn thiét cho bidu hién ctia né. Catxet biéu hién c6 thé chira viing gen khoi dong, tin
hiéu két thic phién ma, vi trf gén két ribosom va tin hi¢u két thic dich ma c6 thé dwoc
lien két hoat dong voi polynucleotit. Catxet biu hién cd thé & dang vecto biéu hién
thuc hién tu sao chép. Ngoai ra, polynucleotit c6 thé dugc dua vao t& bao chu dé duoc
lién két hoat dong voi trinh tw cn thiét cho biéu hién trong t& bao chit, nhung sang ché
khong bi gidi han ¢ day.

Ngoai ra, thuat ngit “lién két hoat dong” & cap dén lién két chirc nang gifta trinh
tw gen va trinh tw ving gen khoi dong 48 bt dau va 1am trung gian cho qud trinh phién

ma polynucleotit ma hoa polypeptit mong mudn cua sang ché.

Thuét ngit “vi sinh vat chia bién thé polypeptit” hodc “vi sinh vat chita bién thé
axit 5'-inosinic dehydrogenaza” nhu dugc st dung trong sang ché c6 nghia 1a vi sinh
vat dugc tao ra bﬁng cich tao kha nang san sinh IMP cho vi sinh vat c6 kha nang san
sinh IMP tu nhién yéu hodc chiing b6 me khong c6 kha nang san sinh IMP. Cu thé, vi
sinh vat c6 thé 1a vi sinh vat biéu hién bién thé axit 5'-inosinic dehydrogenaza c6
polypeptit bao gdm sy thay thé mot hoac nhidu axit amin trong trinh ty axit amin SEQ
ID NO: 2, trong d6 su thay thé axit amin ¢6 thé bao gf”)m it nhat mot loai bat ky dugc
chon tir nhém bao gdm thay thé axit amin & vi trf thir 377 bang threonin va thay thé
axit amin & vi trf thte 499 tir dAu N- bang isoleucin. Ngoai ra, vi sinh vat c6 thé 1a vi
sinh vat biéu hién bién thé polypeptit, trong d6 vi sinh vat c6 hoat tinh axit 5'-inosinic
dehydrogenaza bang cach thay thé axit amin & vi trf thir 377 bang axit amin khdc, thay
thé axit amin & vi tri thir 499 bang axit amin khéc, hodc thay thé axit amin & vi trf thu
377 bang axit amin khdc va thay thé axit amin & vi tri thir 499 bang axit amin khac

trong trinh ty axit amin SEQ ID NO: 2, nhung sang ché khong bi gidi han ¢ day.

Vi sinh vét c6 thé 1a t& bao hodc vi sinh vét c6 thé chira polynucleotit ma héa
bién thé axit 5'-inosinic dehydrogenaza, hoac ¢c6 thé duoc bién nap vGi vecto chira
polynucleotit ma hoa bién thé axit 5'-inosinic dehydrogenaza @& biéu hién bién thé axit
5'-inosinic dehydrogenaza, va dbi voi cac ddi tugng cua sdng ché, t& bao chu hoac vi
sinh vat c6 thé 1a bat ky vi sinh vat nao, min 12 né chira bién thé axit 5'-inosinic

dehydrogenaza dé san sinh axit 5'-inosinic.
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Theo sang ché, vi sinh vét san sinh 5'_inosinic ¢6 thé dugce st dung thay theé cho
vi sinh vt san sinh dugc 5'-inosinic hoac vi sinh vat cé khéa nang san sinh 5'-inosinic.

Nhu dugc st dung trong sang ché, thuat ngir “vi sinh vét san sinh axit 5'-
inosinic” c6 thé 1a vi sinh vat trong do c6 su bién doi gen xay ra hodc hoat tinh duoc
tang cuong dé tao ra axit 5'-inosinic theo mong muén, bao gdm .tét ca céac vi sinh vat
hoang dai hodc vi sinh vét trong d6 xay ra bién d6i gen tu nhién hoac nhan tao, va Vi
sinh vat c6 thé 12 vi sinh vat trong do co ché bi suy yéu hodc ting cuong cu thé bing
cdch chén gen ngoai sinh hoac bang cach tang cuong hodc bat hoat gen ndi sinh. Péi
véi cac dbi tuong cla sang ché, vi sihh vat san sinh axit 5'-inosinic co thé khac biét &
chd vi sinh vét chira bien thé axit 5'-inosinic dehydrogenaza dé tang kha nang san sinh
5'-inosinic Mmong mubn, vd cu thé, vi sinh vat cé thé 1a vi sinh vat chi
Corynebacterium. Cu thé, theo sang ché, vi sinh vat san sinh axit 5’'-inosinic hoac vi
sinh vat c6 kha nang san sinh axit 5'_inosinic c6 thé 1a vi sinh vét trong d6 mdt phan
cua cac gen lién quan dén qua trinh sinh tong hop axit 5'-inosinic dugc tang cuong
hodc suy yéu, hoac mot phﬁn cua cac gen lién quan dén phuong thirc phan cat axit 5'-
inosinic dugc ting cudng hoéé suy yéu. Vi du vi sinh vat c¢6 thé 1a vi sinh vét trong do
su biéu hién cta gen purF ma hoa phosphoribosyl pyrophosphat amidotransferaza
duoc tang cudng hoac bidu hién cla gen purA ma hoéa adenylosuccinat synthetaza bi

suy yéu, nhung sang ché khong bi gidi han ¢ day.

Nhu dugc st dung trong sang ché, thudt ngit “vi sinh vat thudc chi
Corynebacterium san sinh axit 5'-inosinic” dé cap dén vi sinh vat thudc chi
Coryrebacterium c6 kha nang san sinh axit 5'-inosinic tu nhién hodc do dot bién. Cu
thé, nhu dugc st dung trong sang ché, vi sinh vat thugc chi Corynebacterium c6 kha
ning san sinh axit 5'_inosinic c6 thé 1a vi sinh vat thudc chi Corynebacterium da dugc
cai thién kha ning san sinh axit 5'-inosinic bang cach ting cudng hoac lam suy yéu
hoat tinh cta gen guaB ma hoa axit 5'-inosinic dehydrogenaza. Cu thé hon, nhu dugc
st dung trong sang ché, vi sinh vat thudc chi Corynebacterium c6 kha nang san sinh
axit 5'-inosinic c6 thé 13 vi sinh vat thudc chi Corynebacterium da dugc cai thién kha
ning san sinh axit 5-inosinic do chtra bién thé axit 5'-inosinic dehydrogenaza hoac
polynucleotit md hoa tuong tw, hodc bang céch bién nap v§i vecto chia polynucleotit
mi héa bién thé axit S'-inosinic dehydrogenaza. “Vi sinh vat thudc chi

Corynebacterium dugc cai thién kha ning séan sinh axit 5'-inosinic” co nghia la vi sinh
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vat ¢6 kha ning san sinh axit 5'-inosinic da dugc cai thién so voi chung bd me trude
khi bién nap hodc vi sinh vat khong dugc sira doi. “Vi sinh vat khong dugc sira d6i” co
nghia 1a chiing hoang dai ctia né hoac vi sinh vat khdng chira bién thé protein san sinh
axit 5'-inosinic hodc vi sinh vat khong duoc bién nap Vvéi vecto chira polynucleotit ma

héa bién thé axit 5'-inosinic dehydrogenaza.

Nhu dugc st dung trong sang ché, “vi sinh vat thudc chi Corynebacterium” cd
thé 1a Corynebacterium glutamicum, Corynebacterium ammoniagenes, Brevibacterium
lactofermentum, — Brevibacterium  flavum, Corynebacterium  thermoaminogenes,
Corynebacterium efficiens, Corynebacterium Stationis, v.v., nhung sang ché khong bi
giGi han & day.

Khia canh khéc cta sang ché d& xuat phuong phép dé diéu ché axit 5'-inosinic,
bao gdm nudi cAy vi sinh vat Corynebacterium san sinh axit 5'-inosinic trong moi
truong nudi cAy; va thu hdi axit 5'-inosinic tir vi sinh vat hoac mdi trudng nudi cay.

Trong phuong phap, budc nudi cAy vi sinh vat c6 thé dugc thuc hién bang nudi
ciy theo mé, nudi ciy lién tuc, nudi ciy theo mé-bd sung, v.v. da biét, nhung khong bi
gi6i han cu thé & day. Vé van dé nay, cac didu kién nudi cay khong bi gidi han cu thé,
nhung d6 pH t8i wu (vi du: 46 pH 5 dén do pH 9, cu thé 1a d6 pH 6 dén do pH 8, va cu
thé nhét 1a d6 pH 6,8) c6 thé dugc diéu chinh bang cdch sir dung hop chét bazo (vi dy,
natri hydroxit, kali hydroxit, hoac amoniac) hodc hgp chét axit (vi du, axit photphoric
ho#c axit sunfuric). Diéu kién hiéu khi c6 thé duogc duy tri béng cach thém oxy hoac
hdn hop khi c6 chita oxy vao moi truong nudi chy. Nhiét 6 nudi cdy c6 thé dugc duy
i & 20°C dén 45°C, va cu thé 1a & 25°C dén 40°C, va qud trinh nudi chy c6 thé dugce
thuc hién trong khoang 10 gio dén khoang 160 gid, nhung sang ché khoéng bi gidi han
& day. Axit 5'-inosinic dugc nudi ciy c6 thé duoc tiét vao mdi trudng nudi cAy hoic c6

thé duoc gilt trong cdc té bao.

Ngoai ra, trong moi truong nuoi cdy dugc st dung, ngudn cacbon, dudng va
cacbohydrat (vi du, glucoza, sucroza, lactoza, fructoza, mantoza, ri dudng, tinh bot va
cenluloza), dau va chit béo (vi du, dau dau nanh, dau hat huéng duong, dau dau phong
va dau dira), axit béo (vi du, axit palmitic, axit stearic va axit linoleic), ruou (vi du,
glycerol va etanol), axit hitu co (vi du, axit axetic), v.v. €6 thé dugc st dung riéng 1é

hoac két hop nhung ngudn cacbon khong bi gidi han ¢ day. Ngudn nito, hop chit hiru
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co chira nito (vi du, pepton, dich chiét nAm men, canh thit, chiét xuat mach nha, rugu
ngd, bot dau nanh va ur€) hoac hop chat vo co (vi du, amoni sulfat, amoni clorua,
amoni phosphat hodc amoni cacbonat va amoni nitrat), v.v. c6 thé duoc st dung riéng
1¢ hodc két hop, nhung ngudn nito khong bi giéi han & day. Ngudn phospho, kali
dihydro phosphat, dikali hydrophosphat, mudi c6 chira natri twong (ng ciia nd, v.v. ¢
thé dugc sir dung riéng 1¢ hoac két hop, nhung ngudn phét pho khong bi gi6i han ¢
day. Moi truong nudi cly ciing c6 thé bao gom céc chét kich thich ting trudéng can
thiét nhu cac mudi kim loai khdc (vi dy: magié sunfat hoac sat sunfat), axit amin va

cAc vitamin.

Phuong phéap thu hdi axit 5'-inosinic dugc san sinh trong buéc nudi ciy theo sang
ché d& thu hoach axit 5'-inosinic tir mdi trudong nudi ciy bang phuong phap thich hop
duoc biét dén trong linh vyc ki thuét twong g duwa theo phuong phap nuoi ciy. Vi
du, c6 thé st dung phuong phap ly tdm, loc, sac ky trao d6i anion, két tinh, sic ky long
hiéu ning cao (High Performance Liquid Chromatography: HPLC), v.v. va axit 5'-
inosinic mong mudn c6 thé duoc thu hdi tir mdi truong nuodi cAy hodc vi sinh vat bang

cach st dung phwong phap thich hop duoc biét trong cung linh vuc k¥ thuat.

Ngoai ra, budc thu hdi ¢d thé bao gom qud trinh tinh ché. Qua trinh tinh ché c6
thé dugc thyc hién bang cdch st dung phuwong phép thich hop duoc biét dén trong linh
vuc k¥ thuat. Vi vay, axit 5'-inosinic dugc thu hdi c6 thé & dang tinh khiét hoac dich
1én men vi sinh vAt chita axit 5'-inosinic (Gidi thiéu vé Cong nghé sinh hoc va Ky
thuat di truyén, cia A. J. Nair., 2008).

Vi du thye hién ctia sang ché

Sau day, sang ché s& dugc md ta chi tiét hon vé&i sw tham chiéu dén cic vi du
thyc hién. Tuy nhién, rd rang la dbi v6i nhirg nguoi c6 hiéu biét trung binh trong
cung linh vuc k¥ thuat cdc vi du nay chi nhim muc dich minh hoa va pham vi sing ché
khong bi giéi han boi cdc vi du nay.

Vi du 1: Pidu ché ching san sinh IMP tir chung hoang dai

Chung hoang dai thudc chi Corynebacterium khong thé san sinh IMP hodc c6 thé
san sinh IMP véi lugng At nho. Do do, chung san sinh IMP da dugc tao ra dyua trén

Corynebacterium Stationis ATCC6872 hoang dai. Cu thé hon, chung san sinh IMP da

dugc tao ra bang cach ting cudng hoat tfnh cua PurF mi héa phosphoribosyl
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pyrophosphat amidotransferaza, day 1a enzym dau tién cta qud trinh sinh tdng hop
purin va lam suy yéu hoat tinh ciia PurA ma héa adenylosuccinat synthetaza trong

phuong thirc phan cat axit 5'-inosinic.
Vi du 1-1: Diéu ché chung ting cuong purF

Pé didu ché ching trong d6 don vi md héa khoi dau cua purF da bi thay ddi,
truée tién vecto chén co chira purF da dugc diéu ché. Dé sao chép gen purF vao vecto
chén, cu thé, PCR dia duogc thuyc hién bﬁng cach su dung DNA b0 gen cua
Corynebacterium Stationis ATCC6872 1am mach khudn va cac doan mdi SEQ ID NO:
9 va SEQ ID NO: 10 va SEQ ID NO: 11 va SEQ ID NO: 12 trong 30 chu ky bién tinh
& 94°C trong 30 gidy, u 6 55°C trong 30 gidy va kéo dai & 72°C trong 2 phit. PCR
duogc thuc hién bé‘lng céch sir dung hai doan DNA thu dugc tr PCR bén trén 1am mach
Kkhuén va cac doan mdi SEQ ID NO: 9 va SEQ ID NO: 12 trong 30 chu ky bién tinh &
94°C trong 30 gidy, & ¢ 55°C trong 30 gidy va kéo dai ¢ 72°C trong 2 phut dé thu
duoc doan DNA. Doan DNA thu duoc dugc phin cit béng enzym gidi han Xbal va
dwoc sao chép vao vecto (pDZ (patent Han Qudc s& 10-0924065 va cong bd don qudc
té s6 2008-033001)) da bi cit boi cung loai enzym. Vecto dugc didu ché bang phuong
phap trén dugc dinh danh la pDZ-purF-gla.

Bang 1
SEQ Tén doan moi Trinh ty (5'-3")
ID NO.

9 pDZ-purF(gla)-1 GCTCTAGACCACTCTAAGACGCGGCCACC

10 pDZ-purF(gla)-2 AAGTAGTGTTCACCATGACGCTGATTCTACTAAGTTT

11 pDZ-purF(gla)-3 AGTAGAATCAGCGTCATGGTGAACACTACTTTCCCCAG

12 pDZ-purF(gla)-4 GCTCTAGACTGTGCGCCCACGATATCCAG |

Vecto tai td hop pDZ-purF-gla da duoc bién nap vao Corynebacterium Stationis
ATCC6872 bang phuong phap xung dién, va sau d6 cac ching trong do vecto dugc
cheén vao DNA b gen bang cich tdi t6 hop twong ddng duoc chon trén moi trudng
chita 25 mg/L kanamycin. Do do, cac chung so cap duge chon phdi trai qua sy trao d6i
chéo thu cép, va sau d6 cac chung duge chon dugc giai trinh ty, nho d6 chon ra chung
mong mudn dugc dua vao dot bién va chung nay duoc dinh danh 1a chung

ATCC6872::purF(gla).

Vi dy 1-2: Piéu ché chung suy yéu purA
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Pé didu ché ching trong d6 don vi ma hoa khai dau ciia purA da dugc thay doi,
trude tién vecto chén co chtra purA da duge diéu ché. Dé sao chép gen purA vao vecto
chen, cu thé, PCR da dugc thyc hién béng cach st dung DNA bd gen cua
Corynebacterium Stationis ATCC6872 1am mach khudn va cac doan mdi SEQ ID NO:
13 va SEQ ID NO: 14 va SEQ ID NO: 15 va SEQ ID NO: 16. Sao chép cic san phém
PCR duoc thuc hién nhu trong vi du 1-1 va vecto didu ché dugc dinh danh 1a pDZ-

purA-alt.

Bang 2

SEQID | Téndoan mdi Trich ty (53"
NO.

13 pDZ-purA(alt)-1 GCTCTAGAGGCCACGATGCCCGGAGCATC -

14 pDZ-purA(alt)-2 TAACGATAGCTGCCAAGGTTATTCACTTCCTAGATTT

15 | pDZ-purA(alt)-3 AGGAAGTGAATAACCTTGGCAGCTATCGTTATCGTCG

16 pDZ-purA(alt)-4 GCTCTAGAGGTCACGAATGGGTAGGTGCC

Vecto tai tb hop pDZ-purA-alt da duge bién nap vao chung ATCC6872::purF
(gla) dugc didu ché trong vi du 1-1 bang k¥ thuat xung dién, va sau do cac ching
trong d6 vecto dugc dua vao DNA bo gen bang cich tdi t6 hop tuong ddng da dugc
chon trén mdi trudng chita 25 mg/L kanamycin. Do d0, cac chung so cip chon phai
tral qua trao d6i chéo thu cép, va sau do cac ching duge chon dugc giai trinh t, do do

chon chung mong mu6n ma dot bien dugc dua vao.

Chung san sinh IMP cudi cung duoc lya chon dua trén Corynebacterium

Stationis ATCC6872 hoang dai dugc dinh danh la CJ12331.
Vi dy 1-3: Kiém tra chuan d¢ 1én men CJ12331

2 mL moi truong nudi chy giéng dugc dua vao cac dng nghiém c6 duong kinh 18
mm va dugc hép khir tring dudi dp suat. Mi chung ATCC6872 va CJ12331 duoc cay
chung va t ¢ 30°C trong 24 gid va st dung lac trong nudi cdy giéng. 29 mL moi
truomg 1én men duogc dwa vao binh tam gidc 250 ml lic dwoc va dugc hap khtr tring
dudi ap suat & 121°C trong 15 phit va 2 ml mdi truong nudi chy gibng duoc cay
ching va u trong 3 ngay. Piéu kién nudi cay duoc didu chinh & tdc dd quay 170

vong/phiit, nhiét d6 30°C va d6 pH 7.5.
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Sau khi hoan thinh nuéi cdy, lwong IMP san sinh dugc do bang HPLC
(SHIMAZDU LC20A), va két qua nudi cy nhu the hién trong bang 3 bén dudi. Cic

két qua bén dudi cho thdy ching da dugc tang cudong purF va lam suy yéu purA cé

kha nang san sinh IMP.
Bang 3
Tén chung IMP (g/L)
ATCC6872 0
Cl12331 1,05

- Mdi truong nudi cay gidng: 1% glucoza, 1% pepton, 1% canh thit, 1% chiét

xuit men, 0,25% natri clorua, 100 mg/L adenin, 100 mg/L guanin, d0 pH 7,5

- Mdi trudng 1én men: 0,1% natri glutamat, 1% amoni clorua, 1,2% magié sunfat,
0,01% canxi clorua, 20 mg/L sit sunfat, 20 mg/L mangan sunfat, 20 mg/L kém sunfat,
5 mg/L ddng sunfat, 23 mg/L L- xystein, 24 mg/L alanin, 8 mg/L axit nicotinic, 45
ng/L biotin, 5 mg/L axit thiamin hydrocloric, 30 mg/L adenin, 1,9% axit photphoric
(85%), 2,55% glucoza, 1,45% fructoza

Vi dy 2: Biéu ché bién thé suy yéu axit 5'-inosinic dehydrogenaza

Dé x4c dinh dot bién axit 5'-inosinic dehydrogenaza gitip cai thién kha nang san
sinh IMP, thu vién dot bién ctia guaB mi hoa axit 5'-inosinic dehydrogenaza da duoc
didu che.

Vi du 2-1: Pidu ché vecto chtra guaB

D& didu ché thu vidn dot bién guaB, trude tidn vecto tai to hop chira guaB da
duge didu ché. PCR dugc thuc hién bing cich st dung DNA bo gen cia
Corynebacterium Stationis ATCC6872 lam mach khuon va cac doan mdi SEQ ID NO:
17 va SEQ ID NO: 18, va san pham PCR da duoc sao chep vao vecto E. coli pCR2.1
bang cch st dung Kit nhan ban TOPO (E. Invitrogen) dé thu dugc pCR-guaB.

Bang 4
SEQ ID NO. Tén doan mdi Trinh tu (5'-3")
17 pCR-guaB-F ACTGCATTACACGGATATGTA
18 pCR-guaB-R CCTCGTGGCGTCCCCACAAAC

Vi dy 2-2: Didu ché thu vién dot bién guaB
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Thu vién dot bién guaB da dugc diéu ché dua trén vecto duoc diéu ché trong vi
du 2-1. Thu vién da dugc diéu ché béng c4ch st dung kit PCR tao dot bién ngau nhién
(clontech Diversify® PCR Random Mutagenesis Kit). Dudi cac diéu kién c6 thé xay ra
dot bién, PCR dugc thyuc hién béng cach stt dung cac doan mdi SEQ ID NO: 19 va
SEQ ID NO: 20. Cy thé, du6i cac diéu kién c6 the xay ra 0 dén 3 dot bién trén 1000
bp, thuc hién gia nhiét trudc ¢ 94°C trong 30 giay, tiép theo 12 25 chu ky ¢ 94°C trong
30 gidy va & 68°C trong 1 phut 30 gidy. Do d6, san pham PCR thu dugc da dugce xu 1y
bang c4ch st dung doan mdi 1én (500 ng dén 125 ng) trong 25 chu ky & 95°C trong 50
gidy, & 60°C trong 50 gidy va ¢ 68°C trong 12 phiit va sau do duge xu ly bang Dpnl,
vA bién nap vao E. coli DH5a va phat tan trén mdi trudng ran LB c6 chira kanamycin
(25 mg/L). 20 loai khuan lac bién nap da dugc chon va sau do 1a qua trinh phén tich
trinh tu cac plasmit thu dugc. Két qua 1a da xac nhén rang cac dot bién da dugc dua
vio tai cdc vi tri khdc nhau voi tAn suét 2 dot bién/kb. Khoang 20.000 khuén lac E. coli

bién nap va tir d6 cac plasmit duoc chiét xuét, va dugc dinh danh 14 thu vién pTOPO-

guaB.
Bang 5
SEQ ID NO. Tén doan mbi Trinh tu (5-3")
19 pTOPO-guaB-library-F ATTGCATGGCTTGACGTTTGA
20 pTOPT-guaB-library-R ATCAATGTGCCACTGCGTGCT

Vi dy 2-3: Danh gia thu vién dugc didu ché va lya chon ching

Thu vién pTOPO-guaB dugc diéu ché trong vi du 2-2 da duoc bién nap vao
chung CJ12331 dugc diéu ché trong vi du 1 bang phuong phap xung dién, sau do phat
tan trén moi trudong dinh dudng chira 25 mg/L kanamycin dé thu dugc 10.000 khuan
lac dugc chén vao gen dot bién. Tung khuan lac duoc dinh danh Ia

CJ12331_pTOPO_guaB(mt)1 dén CJ12331_pTOPO_guaB(mt)10000.

- Mbi truong dinh dudng: 1% pepton, 1% canh thit, 0,25% natri clorua, 1% chiét
xuat men, 2% thach, do pH 7,2

Ting khuan lac trong s6 10.000 khuan lac thu dugc duge cay trong 200 pL mdi
truong nudi cly glong duoc hap khu trang dudi dp suat, va dugc nudi cay trong dia
sau 1ong 96 10 va lac 1200 vong/phit & 30°C trong 24 gio bang c4ch st dung may lac
khay vi thé (TAITEC), va sau do dugc su dung lam moi truong nudi cly glong 290
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uL mdi truong 1én men dugc hap khir tring dudi 4p suit dugc dua vao dia siu long 96
15, va cAy chung vao timg 20 pL moi truong nudi cdy gidng, sau do duoc lic trong

cung diéu kién nhu trén trong 72 gio.

Pé phan tich lugng axit 5'-inosinic san sinh trong moi trudng nudi cly, sau khi
hoan thanh qué trinh nubi ciy, 3 uL phan chét ndi trén bé mat nudi cay dugc chuyén
sang dia UV 96 15, mdi 16 chtra 197 pL nudc cAt. Tiép theo, may doc khay vi thé duoc
stt dung dé thuc hién lac trong 30 gidy va may do quang phd dugce st dung dé do mat
d6 quang & 25°C, 270 nm va so sanh v&i mat dd quang cua chung CJI12331 dé chon 50
khuén lac dot bién cho thdy su ting ti thiéu 10% mat do quang. Céc khuén lac khac

cho thdy mat do quang tuong dwong hoac giam so voi chung d6i chimg.

Mat d6 quang hoc cia 50 chung duoc chon di dugc do theo cach tuong tu nhu
trén  dé kiém tra lai luong axit 5'.inosinic san sinh. Ba chung
CJ12331_pTOPO_guaB(mt)133, CJ12331_pTOPO_guaB(mt)1209, va
CI2331_pTOPO_guaB(mt)8927, cho thdy sy ci thién dang ké vé kha nang san sinh

axit 5'-inosinic so voi chiing CJ12331 da dugc chon.
Vi du 2-4: Xac dinh dot bién bang giai trinh tu

Pé xac dinh cac dot bién gen cua cdc chung dot bién, timg ching
CJ12331_pTOPO_guaB(mt)133, - a 12331_pTOPO_guaB(mt)1209, va
CJ12331_pTOPO_guaB(mt)8927 da dugc xur 1y bing PCR sir dung cac doan moi SEQ
ID NO: 21 va SEQ ID NO: 22, sau d6 dugc giai trinh tw. Cdc gen guaB cua ching
dwoc so sdnh v6i cdc chiing ATCC6872 hoang dai va CJ12331.

Két qua 12 ca ba chung da dugc tim thdy c6 chua dot bién gen guaB & céc vi tri

khac nhau.

Cu thé, di x4c nhan rang ching CJ12331_pTOPO_guaB(mt)133 ¢o dot bién thay
thé threonin & vi tri thir 499 bang isoleucin, ching CJ12331_pTOPO_guaB(mt)1209 c6
dot bién thay thé alanin o vi ti thit 377 bing threonin, va ching
CJI12331_pTOPO_guaB(mt)8927 co dot bién thay thé alanine & vi tri 377 thanh
threonin va dot bién thanh thé threonin & vi trf thir 499 béng isoleucin trong trinh tu
axit amin cua gen GuaB dugc bidu dién béi SEQ ID NO: 2. Do do, trong cac vidu 3
va 4 bén dudi, tmg dot bién & trén da dugc kiém tra xem c6 hay khong su anh huong

dén luong IMP dugc san sinh tu vi sinh vat thudc chi Corynebacterium.
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Vi du 3: Kiém tra kha nang san sinh IMP cua CJ12331

Cac dot bién duge xac dinh trong vi du 2 da dugc dua vao CJ 12331, day la chung
san sinh IMP c6 ngudn gbc ATCC6872 va kha nang san sinh IMP da dugc kiém tra.

Vi du 3-1: Diéu ché ching dua vao dot bién

Pé dua vao cic dot bién duoc xic dinh trong vi du 2, cac oligonucleotit dao

nguoc c6 chira céc dot bién dich duoe thiét ké theo chiéu dai tuong tmg 1a 75-mer.

Cu thé, 30 ug cua oligonucleotit cia SEQ ID NO: 23 hoac SEQ ID NO: 24 da
dwoc bién nap vao chung CJ12331 bang phuong phap xung dién (Appl. Microbiol.
Biothcenol., 1999,52: 541-545) va 1 mL dung dich phirc moi truong nudi cay duoc
thém vao, sau d6 nudi cdy va thuc hién lic & 30°C va 160 vong/phit trong 30 phuit.
Sau d6, nudi cdy trong bang trong 10 phit va ly tim ¢ 4°C va 4000 vong/phit trong 10
phut, va phan ndi phia trén dugc loai bd dé thu dugc vién té bao. Sau d6, 1 ml dung
dich glycerol 10% ¢ 4°C dugc thém vao va tron. Hon hop dugc ly tdm 6 4°C va 4000
vong/phit trong 10 phut. Chét ndi trén bé mat bi loai bo va vién té bao duoc rira sach.
Céc vién té bao dugc rira mot 1an nita, va 0,1 ml dung dich glycerol 10% 6 4°C da
duoc thém vao dé chuan bi cho céc t& bao cho qua trinh bién nap tiép theo. Sau do, cac
té bao da dugc bién nap véi oligonucleotit ctia SEQ ID NO: 23 hoac SEQ ID NO: 24
bing phuong phip xung dién & trén va quy trinh nay duoc lap lai muoi 1an. Céc té bao
duoc trai trén dia thach phtrc dé thu duoc cic khuan lac (Giao thtc ty nhién, thang 1
nam 2014; 9 (10): 2301-16).

Phan tich trinh tu cac khuén lac thu dwogc da duge thuc hién. Két qua la céc dot .
bién dich da dugc tim théy dé dua vao cic chﬁng. Chung dugc dua dot bién A377T
vao trong protein dwgc méd héa boi gen guaB dugce dinh danh 1a CJ12331_guaB_ml, va
chung dugc dua dot bién T4991 vao protein tuwong tw dugc chi dinh 12
CJI2331_guaB_m?2.

Ngoai ra, dé didu ché ching dot bién bao gdbm ca ddt bién A377T va T4991, 30
ug oligonucleotit ciia SEQ ID NO: 24 d3 dugc bién nap vao ching CJI12331_guaB_ml
va cdc khuan lac thu dugc theo cach twong tu nhu trén (Giao thuc ty nhién, thang 1
nam 2014; 9 (10): 2301-16). Phén tich trinh tu céac khuén lac thu dugc duogc thuc hién
va ching duge dua vao cd hai dot bién A377T va T4991 trong protein dugc ma hda boi

gen guaB da dugc chon va dugc dinh danh la CJI233 1_guaB_mlm2.
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Bang 6

SEQID | Poan mdi Trinh tu (5'-3")
NO.

23 mage A377T ACAATCACGATGTCACCAGGAGCCTCCAGGGTGCCTGTGA
ACATCGAGCCCAGCATGACCGAGTCCGCGCCAGCA

24 mage T4991 TATTTTTAATCCTTAACGGTAGTTCGGAGCTTCTACAATTT
GCTGCAGGTGGTGCGGGTGCGACTCAGCCAAGCC

Vi du 3-2: Kiém tra kha nang san sinh IMP trong cac chung duoc dua dot bién
vao

2 mL méi trudng nudi cay gibng dugc dua vao cac dng nghiém c6 duong kinh 18
mm va duoc hap khir tring dudi 4p sudt. Timg ATCC6872 va CJI2331 dugce cAy vau
& 30°C trong 24 gid va st dung lac trong nudi cly gibng. 29 mL mdi truong 1én men
duge dua vao binh tam gidc 250 ml lac duogc va duogc hap khur trung dudi 4p sut &
121°C trong 15 phat va 2 ml méi trudng nudi chy gibng dugc cAy va U trong 3 ngay.
Pidu kién nuoi ciy dugc didu chinh & tbe do quay 170 vong/phit, nhigt do 30°C va do
pH 7.5.

Sau khi hoan thanh qué trinh nu6i chy, lugng IMP duoc san sinh dugc do bang
HPLC (SHIMAZDU LC20A), va céc két qua nhu duge thé hién trong Bang 7. Nhu
dugc thé hién trong cic két qua bén dudi, chung CJ12331_guaB_ml hoac
CJ12331_guaB_m?2 co6 dot bién A377T hodc dot bién T4991 trong protein dugc ma hoa
boi gen guaB cho thiy su cai thién nong ¢ IMP tuong tmg la 0,42 g/L (40%) hodc
021 g/L (20%), so v&i chung didu hoa CJI2331. Ngoai ra, chung
CI12331_guaB_mlm2 c6 ca hai @t bién A377T va T4991 cho thAy sy cai thién nhat
v& ndng do IMP 12 0,58 /L (50%), cho thay c6 thé dat duoc su cai thién hiéu qua nhat

néng do IMP khi ca hai dot bién dugc dua vao.

Bang 7
Chung IMP (g/L)
Cl12331 1,05
CJ12331_guaB_ml 1,47
CJI12331_guaB_m2 1,26
CJ12331_guaB_mlm2 1,58
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Vi dy 4: Kiém tra kha ning san sinh IMP trong ching san sinh IMP c¢6 ngudn gbe

tir ATCC6872
Vi dy 4-1: Lya chon chiing san sinh IMP ¢6 ngudn gbc tir ATCC6872

Dé didu ché ching san sinh IMP c6 ngudn gbc tir chung ATCC6872, ATCC6872
da dugc tao huyén phi trong dung dich dém phosphat (46 pH 7,0) hodc dém xitrat (d9
pH 5,5) & mét d6 107 té bao/mL dén 10° t& bao/mL, sau d6 duoc xir Iy bing UV &
nhiét d6 phong hodc 32°C trong 20 phut dén 40 phut dé gay cac dot bién. Ching dugc
rira bing dung dich mudi 0,85% hai 1an va phan tan trén moi trudng t6i thiéu chira
1,7% agar dugc bd sung chit dé cung cap dé khang & ndng do thich hop, va do do thu
dwoc céc khuan lac. Tung khuén lac dugc nudi ciy trong moi truong dinh dudng va
dwoc nudi cdy trong moi truong nudi chy gibng trong 24 gio, sau do dugc nudi cay
trong mdi trudng 1én men trong 3 dén 4 ngay. Két qua 1a khuin lac thé hién kha ning
san sinh IMP t&i wu nhét tich liy trong moi trudng nudi cly da dugc lya chon. Dé diéu
ché ching san sinh IMP ndng do cao, khuyét dudng adenin, loai 10 ri guanin, nhay
cam vé6i lysozym, khang 3,4-dehydroprolin, khang streptomycin, khang axit azetidin
cacboxylic, khang thiaprolin, khang azaserin, khang sulfaguanidin, khang norvalin va
khdng trimethoprim bang cach thyc hién cic quy trinh twong ing trén mot cach tudn
ty. Chung CJ12335 dugc cung cAp c6 st @& khang trén va c6 kha nang san sinh IMP
ti wu cudi cung da dwoc chon. Stc dé khang cua ching CJI2335 va chung ATCC6872

duoc so sdnh va thé hién trong bang 8 bén dudi.

Bang 8
Dic diém ATCC6872 CI12335
Khuyét dudng Adenin Khong khuyét dudng Khuyét dudng
RO ri Guanin Khong ro ri RO 11
Nhay cam véi Lysozym 80 pg/mL 8 ng/mL
Khang 3,4-dehydroprolin 1.000 pg/mL 3.500 pg/mL
Khéng streptomycin 500 pg/mL 2.000 pg/mL
Khang axit azetidin cacboxylic 5 mg/mL 30 mg/mL
Khéng thiaprolin 10 pg/mL 100 pg/mL
Khang azaserin 25 pg/mL 100 pg/mL
L Khang sulfaguanidin 50 pg/mL 200 pg/mL |
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Khang norvalin 0,2 mg/mL 2 mg/mL ‘
Khéng trimethoprim 20 pg/mL 100 pgmL |

_ Mbi truong t6i thiéu: 2% glucoza, 0,3% natri sulfat, 0,1% KH,PO4, 0,3%
K,HPO,, 0,3% magié sunfat, 10 mg/L canxi clorua, 10 mg/L sat sulfat, 1 mg/L kém
sunfat, 3,6 mg/L mangan clorua, 20 mg/L L-xystein, 10 mg/L canxi pantothenat, 5
mg/L thiamin hydroclorua, 30 pg/L biotin, 20 mg/L adenin, 20 mg/L guanin, diéu
chinh d6 pH 7.3.

Vi du 4-2: Kiém tra chun d 1én men cua CJI2335

2 mL mdi truong nudi cAy gibéng dugc dua vao cac éng nghiém co duong kinh 18
mm va duoc hép khir tring dudi dp sudt. Timg ching ATCC6872 va CJI2335 duge
ciy ching va i ¢ 30°C trong 24 gi¢ va st dung lac trong nudi cay gibng. 29 mL moi
trudng 1én men dugc dua vao 250 ml binh tam gidc lac va duge hép khir trung dudi 4p
suat & 121°C trong 15 phdt, va 2 ml moi truong nudi cay gidng dugc cAy chiing va i
trong 3 ngay. Piéu kién nuéi cdy duoc didu chinh & tbc 6 quay 170 vong/phit, nhiét

do 30°C vado pH 7,5.

Sau khi hoan thanh nuéi ciy, lugng IMP san sinh dugc do bang HPLC
(SHIMAZDU LC20A), va két qua nhu dugc thé hién trong bang 9 bén dudi.

Bang 9
Chung IMP (g/L)
ATCC6872 0
CJ12335 5.4

Vi du 4-3: Didu ché vecto chén c chira dot bien guaB

Dé dua cac chung co dot bién dugc chon trong vi du 3, vecto chén da duoc diéu
ché. Vecto dua vao dot bién guaB da duoc chuin bi nhu sau. PCR dugc thyc hién
bang céch st dung gen guaB(A377T) cua chung CJ12331_pTOPO_guaB(mt)1209 va
gen guaB(T499I) cua chung CJ12331_pTOPO_guaB(mt)133 dugc chon trong vi du 2
]am mach khu6n va cac doan mdi SEQ ID NO: 25 va SEQ ID NO: 26. PCR dugc thuc
hién bing cch bién tinh & 94°C trong 5 phit, va sau d6 20 chu ky ¢ 94°C trong 30
gidy, & 55°C trong 30 gidy, & 72°C trong 1 phut, tiép theo polyme héa & 72°C trong 5
phut. Cac doan gen két qua da dugc phan tach boi Xbal. Ttung doan gen da bi phan cat
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b&i enzym gidi han Xbal da dugc sao chép vao vecto pDZ mach thdng bang cich sur

dung enzym nbi T4, va do d6 pDZ-guaB (A377T) va pDZ-guaB (T4991) da dugc didu

ché.
Bang 10
SEQ ID NO. Poan mdi Trinh tu (5'-3")
25 pDZ-guaB-F | GCTCTAGAGACATGACTATCCAGGAAGTT
26 pDZ-guaB-R | GCTCTAGAATCAATGTGCCACTGCGTGCT

Vi du 4-4: Dua dot bién vao chiing CJI2335 va danh gia

Pé x4c nhan trinh tw nucleotit clia gen guaB ciia ching CJ12335 dugc chon trong
vi du 4-1, DNA b gen ciia CJ12335 da dugc khuéch dai bang PCR. Cu thé, trudc tién
PCR dugc thuc hién bing cdch sir dung DNA nhidm séc thé cua CJI2335 [am mach
khuén va cac doan mdi SEQ ID NO: 21 va SEQ ID NO: 22 trong 28 chu ky polyme
héa & 94°C trong 1 phit, & 58°C trong 30 gidy va ¢ 72°C trong 2 phit v6i Tag DNA
polymeraza dé khuéch dai guaB khoang 2,1 kb. Trinh ty cua ching duoc thyuc hién
bang cich st dung cung doan mdi va két qua 12 trinh ty clia né gidng voi gen guaB cla

ching ATCC6872 hoang dai, cho thay khong c6 dot bién gen guaB.

Bang 11
SEQ ID NO. Poan mdi Trinh tu (5'-3")
21 guaB-seq-F AATGAAAGATGCCGGATCATT
22 guaB-seq-R TCAATGTGCCACTGCGTGCT

CJI2335 duoc bién nap véi timg vecto pDZ-guaB(A377T) va pDZ-guaB(T4991)
duoc diéu ché trong vi du 4-3 va céc chung trong do vecto duogc chen vao DNA bo gen
bang cdch tai t6 hop tuong dong da dugc chon trén mdi truong chia 25 mg/L
kanamycin. Do do, cac chung so cép duoc chon da duoc trao ddi chéo thur cé"tp dé chon
céc chung ma dot bién gen dich dugc dua vao. Dua dot bién gen vao cdc chung bién
nap mong muén da dwoc kiém tra baing PCR bang cdch st dung cac doan moi SEQ ID
NO: 21 va SEQ ID NO: 22, va sau d6 giai trinh tu dugc thuc hién dé x4c nhan dua dot
bién vao cic chung. Cu thé, chung dugc dua vao dot bién A377T trong protein dugc
mi héa boi gen guaB dugc dinh danh la CJ12335_guaB_ml, va chung duge dua vao
dot bién T4991 trong protein dwgc md hdéa boi gen guaB dugc dinh danh la

CJI2335_guaB_m2. Ngoai ra, dé didu ché ching dot bién c6 ca dot bién A377T va
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T4991, chung CJI2335_guaB_ml da dugc bién nap v6i vecto pDZ-guaB(T499I), va
c4c khuan lac duoc thu dugce theo cach tuong tu bén trén. Dé phan tich giai trinh ty cac
khuan lac thu dugc, ching dugc dua vao ca hai dot bién A377T va T499I trong protein

dugc ma héa boi gen guaB da dugc chon va dugc dinh danh 1a CJ 12335_guaB_mlIm2.

Nhr duwoc thé hién trong bang 12, chung CJ12335_guaB_ml hoac
CI12335_guaB_m2 c6 dot bién A377T hodc dot bien T4991 trong protein duoc ma héa
boi gen guaB cho théy ndng o IMP tuong tmg 12 2,2 ¢/L (40%) hodc 1.0 /L (18,5%),
so véi chung diéu hoa CJI2335. Ngoai ra, chung CJ12331_guaB_mlm?2 c6 ca dot bién
A377T va T4991 cho thdy su cai thién ndng do IMP 1a 2,7 g/L (50%), cho thdy khi ca

hai dot bién duoc dua vao, ndng dd IMP thu dugc cai thién hiu qua nhét.

Bang 12
Chiing IMP (g/L)
CJI2335 5,4
CJ12335_guaB_ml 7,6
CJ12335_guaB_m2 6,4
i CJI2335_guaB_mlm?2 8,1 B

Nhiing ket qua nay the hién rang khi bién thé of axit 5'-inosinic dehydrogenaza
theo séng ché duge dua vao céc loai vi sinh vat Corynebacterium c6 kha nang san sinh

IMP, thi c6 thé cdi thién rat tot kha nang san sinh axit 5'-inosinic.

CJI12335 da dugc luu gilt Bao tang gibng chudn Vi sinh vat Han Qudc vao ngay
22 thang 6 nam 2018, theo cac quy dinh cua Hiép wdc Budapest va dugc chi dinh s6
dang ky 1a KCCM12278P. Ngoai ra, chung CJ12335_guaB_ mlm?2 di duogc didu ché,
con duoc goi 1a CJ12347, da dugce luu gitr Bao tang gidng chuin Vi sinh vat Han Qudc
vao ngay 22 thang 6 nam 2018, theo cac quy dinh cua Hiép udc Budapest va chi dinh
56 dang ky 14 KCCM12279P.

Dua vao md ta bén trén, nhing ngudi co hiéu biét trung binh trong cung linh vuc
hiéu ring sdng ché c6 thé duoc thuc hién dudi hinh thic cu thé khac ma khong lam
thay d6i nguyén 1y k§y thuat hoac cac dic diém thiét yéu cta chung. Do do, can hiéu
rang cic phuong an bén trén khong nham gi6i han ma dé minh hoa tat ca cdc khfa canh
cua sdng ché. Do d6, pham vi ctia sang ché dugc xac dinh boi cdc yéu cau bao ho thay

vi dugce phﬁn md ta bén trén, va do do, tat ca cac thay doi va stra d6i nam trong pham
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vi va giGi han cta cédc yéu cAu bao ho, hoic tuong duong véi cic gidi han va gidi han
d6 s& dugc bao gdm trong cic yéu cau bao ho. |
Tén co quan luu giit: Bdo tang gidng chuan Vi sinh vat Han Quéc (nudc ngoai)
S6 dang ky huu gift: KCCM12278P
Ngay luu gili: 22/06/2018
Tén co quan luu gili: Bao tang gidng chuén Vi sinh vat Han Quéc (nudc ngoai)
Sé dang ky luu gitr: KCCM12279P
Ngay luu giii: 22/06/2018
Hiéu qua dat duoc cla sang ché

Khi vi sinh vt Corynebacterium san sinh axit 5'-inosinic dugc nudi cay bang
céch st dung bién thé axit 5'-inosinic dehydrogenaza theo sang ché, c6 thé san sinh

axit 5'- inosinic v&i nang suat cao.
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DANH MUC TRINH TU

CJ CheilJedang Corporation

BIEN THE AXIT 5'-INOSINIC PEHYPROGENAZA, POLYNUCLEOTIT, VECTO,

VI SINH VAT CHUA BIEN THE NAY VA PHUONG PHAP PIEU CHE AXIT 5'-INOSINIC

sU DUNG BIE
<130> OP

<150>

<151> 20

<160> 26
<170> Ko
<210> 1

<211> 15
<212> DN
<213>

<220>

<223> gu

<400> 1
atgaccgaaa
ttgacgtttyg
gacacttcgg
atggacacgg
gtcttgcacc
tctgagtccg
gttgatgacc
accttgttgg
gtttctgaca
gaagccctgg
aacaagctgg
tcctccaagg
tcttatgagc
gcacacgcgc
tccaagattg
gaggctggcy

gtggttgcty

N THE NAY

218245

18-07-27

PatentIn 3.

21
A

aB NT

atcgtgtttc
atgacgtgct
cgcagttcac
ttactgaggc
gcaacttgtc
gcatggtcac
tgtgtgcacg
gcatttgcac
tcatgaccgc
atctgctgtc
tcggtctgat
atgcttcggg
gtgcaggctt
acaataaccg
atgttgtcgg
cagacgccat

gtgttggtgc

10-2018-0087597

0

Khéng xac dinh

taccggtgga
gctgctacct
ccgcaatact
gcgcatggcet
ctcgcaagag
cgaccctgtg
cttccgcatc
caaccgcgat
tatgccgctg
gacgaacaag
taccgttaaa
ccgcttgcta
gcttgtcgat
cgtgctggaa
cggcaacctg
caaggtgggt

accacagatt

gatgacccaa
gccgaatcca
cgtttaggta
attgccatgg
caggcggagc
accgcgaatc
tctggtcttc
atgcgctttg
gttgtggcaa
gtagaaaagc
gactttgtta
gtagcagcag
gccggcgtgg
atggtctcgce
gcaacacgct
attggtcctg

accgcgatca
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ataaggttgc
atgttgttcc
ttcctttggce
cacgccaggyg
aggtcgaaat
cagacatgac
ctgtggtcaa
agcgcgacta
aagaaggcgt
tacctatcgt
agaccgaaca
gtattggtac
acgttctcat
gcgtcaagaa
cggcagcaaa
gttctatctg

tggaagcagc

attgcatggc
gtcggaagta
atcggctgcg
tggcattggt
cgtcaagcgc
tatccaggaa
cgaagacggc
ttcccgcaag
cagcaaggaa
tgataaaaac
gttcccgaat
cggcgaggag
tgtcgactcc
tgacttcggc
ggcgatgatt
caccacccgt

taccgtggct

60

120

180

240

300

360

420

480

540

600

660

780

840

900

960

1020



tctgctgcgg
aaggctttgg
gaggctcctg
ggttcgatgg
gaccgctact
ggcaaggttc
cgcgcggcaa
gtgecgtatta

gaagctccga

gcgtgecettt
ctgctggcecge
gtgacatcgt
gcgctatgca
tccaggcaga
cttaccgcgg
tgggctacac
ccactgctgg

actaccgtta
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gattgcagac
ggactcggtc
gattgtcggc
aggccgtggce
tgtgcgcagc
cgaaattggt
tggctcecget
cttggctgag

a

ggcggcatgce
atgctgggct
ggcaagcagt
ctctccggcg
gaagataagc
cagattaccc
actattgaag

tcgcacccgce

agtactccgg
cgatgttcgc
acaagcgcta
agaagcgttc
tggttccaga
accagattgt
agctgaagac

accacctgca

tgacgttgcet
aggcaccctg
ccgecggcatyg
ttactccaag
aggcgtggaa
gggcggtttyg
caagcagttc

gcaaactgta

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

<220>
<223>

<400>

Met

Asn

Ile

Asn

Arg

Ile

145

Val

Thr

Leu

Asn

Thr

50

Glu

Leu

val

Pro

50

©

PRT
Khoéng x&c dinh

guaB AA

2
Glu

His

Val

35

Arg

Ala

His

Lys

Asp

115

Ser

Thr

Asn

Gly

20

val

Leu

Arg

Arg

Arg

100

Met

Gly

Asn

Ile

Arg

Leu

Pro

Gly

Met

Asn

85

Ser

Thr

Leu

Arg

Met
165

Val

Thr

Ser

Ile

Ala

70

Leu

Glu

Ile

Pro

Asp

150

Thr

Ser

Phe

Glu

Pro

55

Ile

Ser

Ser

val
135

Met

Ala

Thr

Val
40

Leu

Ala

Ser

Gly

Glu

120

vVal

Asp

Ala

Met

Gln

Met

105

Val

Asn

Phe

Pro

Gly

10

Val

Thr

Ser

Ala

Glu

90

vVal

Asp

Glu

Glu

Leu
176

Leu 1

w2
(O]
[a

Ala

Arg
75

Asp

Asp

Arg
155

Ala

Ala
60

y Ala

Leu
Gly
140

Asp

Val

Pro I

Leu

Met

Gly G

Glu

av]
(]
(e}

Cys
125
Thr

Tyr

Ala

Gln

Val

110

Ala

Leu

y Thr

Val

95

Thr

Arg

Leu

Arg

Glu
175

5 Val

Glu

Gly

80

Glu

Ala

Phe

Gly

Lys

160

Gly

1080

1140

1200

1260

1320

1380



Val

Lys

vVal

Ala

225

Ser

Ile

Ser

Asn

Asp

305

val

Ala

Met

Ser

Asp

385

Gly

Ser

Lys

Ile

Gly

465

vVal

Ser

Leu

Lys

210

Ser

Tyr

Val

Arg

Leu

290

Ala

Val

Thr

Gln

Val

370

Ile

Ser

Tyr

Leu

Gly

450

Tyr

Arg

Lys

Pro

195

Asp

Gly

Glu

Asp

Val

275

Ala

Ile

Ala

vVal

Tyr

355

Met

Val

Met

Ser

vVal

435

Gln

Thr

Ile

Glu

180

Ile

Phe

Arg

Arg

Ser

260

Lys

Thr

Lys

Gly

Ala

340

Ser

Leu

Ile

Gly

Lys

420

Pro

Ile

Gly

Thr

Glu

Val

Val

Leu

Ala

245

Ala

Asn

Arg

vVal

Val

325

Ser

Gly

Gly

Val

Ala

405

Asp

Glu

Thr

Thr
485

Ala

Asp

Lys

Leu

230

Gly

His

Asp

Ser

Gly
310

Asp

Ser

Gly

390

Met

Arg

Gly

His

Ala

470

Ala

Leu

Lys

Thr

215

Val

Leu

Ala

Phe

Ala

295

Ile

Ala

Ala

val

Met

375

Gly

Gln

Tyr

vVal

Gln

455

Thr
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Asp

Asn

200

Glu

Ala

Leu

His

Gly

280

Ala

Gly

Pro

Gly

Ala

360

Phe

Lys

Gly

Phe

Glu

440

Ile

Ile

Leu

Leu

185

Asn

Gln

Ala

Val

Asn

265

Ser

Lys

Pro

Gln

vVal

345

Lys

Ala

Gln

Arg

Gln

425

Gly

Val

Ala

-31-

L_eu

Lys

Phe

Gly

Asp

250

Asn

Lys

Ala

Gly

Ile

330

Pro

Ala

Gly

Tyr

Gly

410

Ala

Lys

Gly

Glu

Glu
490

Ser

Leu

Pro

Ile

235

Ala

Arg

Ile

Met

Ser

315

Thr

Leu

Leu

Thr

Lys

395

Leu

AsSp

Val

Gly

Leu

475

Ser

Thr

val

Asn

220

Gly

Gly

Val

Asp

Ile

300

Ile

Ala

Ile

Ala

Leu

380

Arg

Val

Pro

Leu

460

Lys

His

Asn

Gly

205

Ser

Thr

Val

Leu

Val

285

Glu

Cys

Ile

Ala

Ala

365

Glu

Tyr

Gly

Arg

Tyr

445

Arg

Thr

Pro

Lys

190

Leu

Ser

Gly

Asp

Glu

270

val

Ala

Thr

Met

Asp

350

Gly

Ala

Arg

Glu

Ser

430

Arg

Ala

Lys

His

Val

Ile

Lys

Glu

Val

255

Met

Gly

Gly

Thr

Glu

335

Gly

Ala

Pro

Gly

Lys

415

Glu

Gly

Ala

Gln

His
495

Glu

Thr

Asp

Glu

240

Leu

Val

Gly

Ala

Arg

320

Ala

Gly

Asp

Gly

Met

400

Arg

Asp

Glu

Met

Phe

480

Leu
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Gln Gln Thr Val Glu Ala Pro Asn Tyr Arg

<210> 3
<211>
<212>
<213>
<220>
<223>
<400> 3
atgaccgaaa
ttgacgtttg
gacacttcgg
atggacacgg
gtcttgcacc
tctgagtccg
gttgatgacc
accttgttgg
gtttctgaca
gaagccctgg
aacaagctgg
tcctccaagg
tcttatgagc
gcacacgcgc
tccaagattg
gaggctggcy
gtggttgctg
tctgctgcgg
aaggctttgg
gaggctcctg
ggttcgatgg
gaccgctact

ggcaaggttc

cgcgcggcaa

500

1521
DNA
Khéng xac dinh

atcgtgtttc
atgacgtgct
cgcagttcac
ttactgaggc
gcaacttgtc
gcatggtcac
tgtgtgcacg
gcatttgcac
tcatgaccgc
atctgctgte
tcggtctgat
atgcttcggg
gtgcaggctt
acaataaccg
atgttgtcgg
cagacgccat
gtgttggtgc
gcgtgeettt
ctgctggcgce
gtgacatcgt
gcgctatgca
tccaggcaga
cttaccgcgg

tgggctacac

5

guaB NT (A377T)

taccggtgga
gctgctacct
ccgcaatact
gcgcatggcect
ctcgcaagag
cgaccctgtg
cttccgcatc
caaccgcgat
tatgccgctg
gacgaacaag
taccgttaaa
ccgcttgcta
gcttgtcgat
cgtgctggaa
cggcaacctg
caaggtgggt
accacagatt
gattgcagac
ggactcggtc
gattgtcggc
aggccgtggce
tgtgcgcagc
cgaaattggt

tggctccget

-32-

05

gatgacccaa
gccgaatcca
cgtttaggta
attgccatgg
caggcggagce
accgcgaatc
tctggtcttc
atgcgctttyg
gttgtggcaa
gtagaaaagc
gactttgtta
gtagcagcag
gccggcegtgyg
atggtctcgc
gcaacacgct
attggtcctg
accgcgatca
ggcggcatge
atgctgggct
ggcaagcagt
ctctccggcg
gaagataagc
cagattaccc

actattgaag

ataaggttgc
atgttgttcc
ttcctttggc
cacgccaggg
aggtcgaaat
cagacatgac
ctgtggtcaa
agcgcgacta
aagaaggcgt
tacctatcgt
agaccgaaca
gtattggtac
acgttctcat
gcgtcaagaa
cggcagcaaa
gttctatctg
tggaagcagc
agtactccgg
cgatgttcac
acaagcgcta
agaagcgttc
tggttccaga
accagattgt

agctgaagac

attgcatggc
gtcggaagta
atcggctgcga
tggcattggt
cgtcaagcgce
tatccaggaa
cgaagacggc
ttcccgcaag
cagcaaggaa
tgataaaaac
gttcccgaat
cggcgaggag
tgtcgactcc
tgacttcggc
ggcgatgatt
caccacccgt
taccgtggct
tgacgttgct
aggcaccctg
ccgcggeatyg
ttactccaag
aggcgtggaa
gggcggtttyg

caagcagttc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440
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gtgcgtatta ccactgctgg cttggctgag tcgcaccegce accacctgca gcaaactgta

gaagctccga actaccgtta a

<210> 4
<211>
<212>
<213>
<220>
<223>
<400> 4
atgaccgaaa
ttgacgtttg
gacacttcgg
atggacacgg
gtcttgcacc
tctgagtccg
gttgatgacc
accttgttgg
gtttctgaca
gaagccctgg
aacaagctgg
tcctccaagg
tcttatgagc
gcacacgcgc
tccaagattyg
gaggctggcy
gtggttgctg
tctgctgcgg
aaggctttgg
gaggctcctg
ggttcgatgg

gaccgctact

ggcaaggttc

1521
DNA
Khéng xac dinh

atcgtgtttc
atgacgtgct
cgcagttcac
ttactgaggc
gcaacttgtc
gcatggtcac
tgtgtgcacg
gcatttgcac
tcatgaccgc
atctgctgtec
tcggtctgat
atgcttcggg
gtgcaggctt
acaataaccg
atgttgtcgg
cagacgccat
gtgttggtgce
gcgtgecttt
ctgctggcgce
gtgacatcgt
gcgctatgca
tccaggcaga

cttaccgcgg

guaB NT(T4991)

taccggtgga
gctgctacct
ccgcaatact
gcgcatggcet
ctcgcaagag
cgaccctgtg
cttccgcatc
caaccgcgat
tatgccgctg
gacgaacaag
taccgttaaa
ccgcttgcecta
gcttgtcgat
cgtgctggaa
cggcaacctyg
caaggtgggt
accacagatt
gattgcagac
ggactcggtc
gattgtcggce
aggccgtggce
tgtgcgcagc

cgaaattggt
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gatgacccaa
gccgaatcca
cgtttaggta
attgccatgg
caggcggagc
accgcgaatc
tctggtctte
atgcgctttg
gttgtggcaa
gtagaaaagc
gactttgtta
gtagcagcag
gccggcegtgg
atggtctcgc
gcaacacgct
attggtcctg
accgcgatca
ggcggcatgce
atgctgggct
ggcaagcagt
ctctccggceyg
gaagataagc

cagattaccc

ataaggttgc
atgttgttcc
ttcctttggce
cacgccaggg
aggtcgaaat
cagacatgac
ctgtggtcaa
agcgcgacta
aagaaggcgt
tacctatcgt
agaccgaaca
gtattggtac
acgttctcat
gcgtcaagaa
cggcagcaaa
gttctatctg
tggaagcagc
agtactccgg
cgatgttcgce
acaagcgcta
agaagcgttc
tggttccaga

accagattgt

attgcatggc
gtcggaagta
atcggctgcg
tggcattggt
cgtcaagcgc
tatccaggaa
cgaagacggc
ttcccgcaag
cagcaaggaa
tgataaaaac
gttcccgaat
cggcgaggag
tgtcgactcc
tgacttcggc
ggcgatgatt
caccacccgt
taccgtggct
tgacgttgct
aggcaccctg
ccgcggcecatg
ttactccaag
aggcgtggaa

gggcggtttg

1500

1521

60

120

180

240

300

360

420

480 .

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



cocgcggceaa
gtgcgtatta
gaagctccga
<210> 5
<211>
<212>
<213>
<220>
<223>
<400> 5
atgaccgaaa
ttgacgtttg
gacacttcgg
atggacacgg
ctcttgcacc
tctgagtccg
gttgatgacc
accttgttgg
gtttctgaca
gaagccctgg
aacaagctgg
tcctccaagg
tcttatgagc
gcacacgcgc
tccaagattg
gaggctggcy
gtggttgctg
tctgctgcgg
aaggctttgg
gaggctcctyg
ggttcgatgg

gaccgctact

39177

tgggctacac tggctccget actattcaag

ccactgctgg cttgoctgag tcgzacccgce

actaccgtta

1521
DNA
Khéng xac dinh

atcgtgtttc
atgacgtgct
cgcaéttcac
ttactgaggc
gcaacttgtc
gcatggtcac
tgtgtgcacg
gcatttgcac
tcatgaccgc
atctgctgtc
tcggtctgat
atgcttcggg
gtgcaggctt
acaataaccg
atgttgtcgg
cagacgccat
gtgttggtgc
gcgtgccttt
ctgctggcgce
gtgacatcgt
gcgctatgcea

tccaggcaga

a

guaB NT (A377T, T499I)

taccggtggs
gctgctacct
ccgcaatact
gcgcatggcet
ctcgcaagag
cgaccctgtg
cttcecgeatce
caaccgcgat
tatgccgctyg
gacgaacaag
taccgttaaa
ccgcttgcta
gcttgtcgat
cgtgctggaa
cggcaacctg
caaggtgggt
accacagatt
gattgcagac
gcactcggtce
gattgtcggce

aggccgtgge

gatgacccaa
gccgaatcéa
cgtttaggta
attgccatgg
caggcggagce
accgcgaatc
tctggtcttc
atgcgctttg
gttgtggcaa
gtagaaaagc
gactttgtta

gtagcaccag

accgcgatca
ggcggceatgce
atgctgggct
ggcaagcagt

ctcteccgge

Q

gaagataagc

agctoaagac

accacctgca

ataaggttgc
atgttgttcé
ttcctttggce
cacgccaggyg
aggtcgaaat
cagacatgac
ctgtggtcaa
agcgcgacta
aagaaggcgt
tacctatcat
agaccgaaca
gtattggtac
acgttctcat

gcgtcaagaa

gttctatctg
tggaagcagc
agtactccgco
cgatgttcac
acaagcgcta
agaagegttce

tggttccaga

caagcagttc

gcaaattgta

attgcatggc
gtcggaagta
atcgéctgcg
tggcattggt
cgtcaaccgc
tatccaggaa
cgaagacggce
ttcoccecgecaadg
cagcaaggaa
tgataaaaac
gttcccgaat
caggcgaggay
tgtcgactce
fTgacttcggce
ggcgatgatt
caccacccgt
rtaczcgtgget
tgacgttgct

aggcaccctg

aggcgtagaa

60
120
1890

240

€00
660
720
780
840
500
960
1020
1080
1140
1200

1260



ggcaaggttc
cgcgcggcaa
gtgcgtatta

gaagctccga

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

<220>
<223>

<400>

Met

1

Ala

Ser

Asn

Thr

65

Val

Ile

Asn

Arg

Ile

145

val

vVal

Lys

val

Thr

Leu

Asn

Leu

vVal

Pro

Ile

130

Cys

Ser

Ser

Leu

Lys
210

6
506
PRT

cttaccgcgg
tgggctacac

ccactgctgg

actaccgtta a

Khéng xac dinh

GuaB (A377T) -AA

6
Glu Asn

His Gly
20

val Vval
35

Arg Leu

Ala Arg

His Arg

Lys Arg

100

Asp Met
115

Ser Gly

Thr Asn

Asp Ile

Lys Glu
180

Pro Ile
195

Asp Phe

Arg

Leu

Pro

Gly

Met

Asn

85

Ser

Thr

Leu

Arg

Met

165

Glu

Val

vVal

Val

Thr

Ser

Glu

Ile

Pro

Asp

150

Thr

Ala

Asp

Lys

Ser

Phe

Glu

Pro

55

Ile

Ser

Ser

Gln

vVal

135

Met

Ala

Leu

Lys

Thr €

215

39177

Thr

Asp

vVal

40

Leu

Ser

Gly

Glu

120

val

Arg

Met

Asp

Asn
200

Gly

Asp

25

Asp

Ala

Met

Gln

Met

105

val

Asn

Phe

Pro

Leu

185

Asn

Gln

Gly
10

Val

Ser

Glu
90
vVal

Asp

Glu

Leu
170
Leu

Lys

Phe

Asp

Leu

Ser

Ala

Arg

75

Gln

Thr

Arg
155

vVal

Leu

Asp

Leu

Ala

Ala

60

Gln

Ala

Asp

Leu

Gly

140

Asp

val

Thr

vVal

Asn
220

Pro

Leu

Gln

45

Met

Gly

Glu

Pro

Cys

125

Thr

Tyr

Ala

Asn

Gly

205

Ser

Asn

Pro

30

Phe

Asp

Gly

Gln

Val

110

Ala

Leu

Ser

Lys

Lys

190

Leu

Ser

Lys

Ala

Thr

Ile

val

95

Thr

Leu

Arg

Glu

175

Val

Ile

Lys

cgaaattggt cagattaccc accagattgt gggcggtttg
tggctccget actattgaag agctgaagac caagcagttc

cttggctgag tcgcacccgce accacctgca gcaaattgta

Val

Glu

Gly

80

Glu

Ala

Phe

Gly

Lys

160

Gly

Glu

Thr

Asp

1380

1440

1500

1521



Ala

225

Ser

Ile

Ser

Asn

Asp

305

Val

Ala

Met

Ser

Asp

385

Gly

Ser

Lys

Ile

Gly

465

vVal

Gln

Ser

Tyr

vVal

Arg

Leu

290

Ala

vVal

Thr

Gln

Val

370

Ile

Ser

Tyr

Leu

Gly

450

Tyr

Arg

Gln

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

Gly

Glu

Asp

Val

275

Ala

Ile

Ala

vVal

Tyr

355

Met

Val

Met

Ser

Val

435

Gln

Thr

Ile

Thr

7

506
PRT

Arg

Arg

Ser

260

Lys

Thr

Lys

Gly

Ala

340

Ser

Leu

Ile

Gly

Lys

420

Pro

Gly

Thr

vVal
500

Leu

Ala

245

Ala

Asn

Arg

Val

Val

325

Ser

Gly

Gly

vVal

Ala

405

Asp

Glu

Thr

Ser

Thr

485

Glu

Leu

230

Gly

His

Asp

Ser

Gly

310

Gly

Ala

Asp

Ser

Gly

390

Met

Arg

Gly

Ala
470

Ala

Ala

Khéng xac dinh

Val

Leu

Ala

Phe

Ala

295

Ile

Ala

Ala

vVal

Met

375

Gly

Gln

Tyr

Val

5 Gln

455

Thr

Gly

Pro

39177

Ala

Leu

His

Gly

280

Ala

Gly

Pro

Gly

Ala

360

Phe

Lys

Gly

Phe

Glu

440

Ile

Ile

Leu

Asn

Ala

Val

Asn

265

Ser

Lys

Pro

Gln

Val

345

Lys

Thr

Gln

Arg

Gln

425

Gly

Val

Glu

Ala

Tyr
505

-36-

Gly

Asp

250

Asn

Lys

Ala

Gly

Ile

330

Pro

Ala

Gly

Tyr

Gly

410

Ala

Lys

Gly

Glu

Glu

490

Arg

Ile

235

Ala

Arg

Ile

Met

Ser

315

Thr

Leu

Leu

Thr

Lys

395

Leu

Asp

val

Gly

Leu

475

Ser

Val

Asp

Ile

300

Ile

Ala

Ile

Ala

Leu

380

Arg

Ser

val

Pro

Leu

460

Lys

His

Thr

vVal

Leu

vVal

285

Glu

Cys

Ile

Ala

Ala

365

Glu

Tyr

Gly

Arg

Tyr

445

Arg

Thr

Pro

Gly

Asp

Glu

270

vVal

Ala

Thr

Met

Asp

350

Gly

Ala

Arg

Glu

Ser

430

Arg

Ala

Lys

His

Glu

val

255

Met

Gly

Gly

Thr

Glu

335

Gly

Ala

Pro

Gly

Lys

415

Glu

Gly

Ala

Gln

His
495

Glu

240

Leu

Val

Gly

Ala

Arg

320

Ala

Gly

Asp

Gly

Met

400

Arg

Asp

Glu

Met

Phe

480

Leu



<220>
<223>

<400>

Met

1

Ala

Ser

Asn

Thr

65

Val

Ile

Asn

Arg

Ile

145

val

Val

Lys

val

Ala

225

Ser

Ile

Ser

Asn

Thr

Leu

Asn

Thr

50

Glu

Leu

Val

Pro

Ile

130

Cys

Ser

Ser

Leu

Lys

210

Ser

Tyr

Val

Arg

Leu
290

GuaB (T4991)-AA

9
Glu

His

Val

35

Arg

Ala

His

Lys

Asp

115

Ser

Thr

Asp

Lys

Pro

195

Asp

Gly

Glu

Asp

Val

275

Ala

Asn

Gly

20

vVal

Leu

Arg

Arg

Arg

100

Met

Gly

Asn

Ile

Glu

180

Ile

Phe

Arg

Arg

Ser

260

Lys

Thr

Arg

Leu

Pro

Gly

Met

Asn

85

Thr

Leu

Arg

Met

165

Glu

Val

Val

Leu

Ala

245

Ala

Asn

Arg

Val

Thr

Ser

Ile

Ala

70

Leu

Glu

Ile

Pro

Asp

150

Thr

Ala

Asp

Lys

Leu

230

Gly

His

Asp

Ser

Ser

Phe

Glu

Pro

55

Ile

Ser

Ser

Gln

Val

135

Met

Ala

Leu

Lys

Thr

215

Val

Leu

Ala

Phe

Ala
295

39177

Thr

Asp

Val

40

Leu

Ala

Ser

Gly

Glu

120

Val

Arg

Met

Asp

Asn

200

Glu

Ala

Leu

His

Gly

280

Ala

Gly

Asp

25

Asp

Ala

Met

Gln

Met

105

Val

Asn

Phe

Pro

Leu

185

Asn

Gln

Ala

Val

Asn

265

Ser

Lys

-37-

Gly

10

Val

Thr

Ser

Ala

Glu

90

Val

Asp

Glu

Glu

Leu

170

Leu

Lys

Phe

Gly

Asp

250

Asn

Lys

Ala

Asp

Leu

Ser

Ala

Arg

75

Gln

Thr

Asp

Asp

Arg

155

val

Ser

Leu

Pro

Ile

235

Ala

Arg

Ile

Met

Asp

Leu

Ala

Ala

60

Gln

Ala

Asp

Leu

Gly

140

Asp

Val

Thr

Val

Asn

220

Gly

Gly

Val

Asp

Ile
300

Pro

Leu

Gln

45

Met

Gly

Glu

Pro

Cys

125

Thr

Tyr

Ala

Asn

Gly

205

Ser

Thr

Val

Leu

val

285

Glu

Asn

Pro

30

Phe

Asp

Gly

Gln

val

110

Ala

Leu

Ser

Lys

Lys

190

Leu

Ser

Gly

Asp

Glu

270

val

Ala

Lys

15

Ala

Thr

Thr

Ile

Val

95

Thr

Arg

Leu

Arg

Glu

175

val

Ile

Lys

Glu

Val

255

Met

Gly

Gly

vVal

Glu

Arg

val

Gly

80

Glu

Ala

Phe

Gly

Lys

160

Gly

Glu

Thr

Asp

Glu

240

Leu

val

Gly

Ala



Asp

305

Val

Ala

Met

Ser

Asp

385

Gly

Ser

Gly
465

Val

Gln

Ala

vVal

Thr

Gln

Val

370

Ile

Ser

Tyr

Leu

Gly

450

Tyr

Arg

Gln

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

<220>
<223>

<400>

Met

1

Ala

Ser

Asn

Thr

Leu

Asn

Thr

Ile

Ala

val

Tyr

355

Val

Met

Ser

val

435

Thr

Ile

506
PRT

Lys

Gly

Ala

340

Ser

Gly
Lys
420

Pro

Ile

Gly S

Thr

vVal
500

Val

Val

325

Ser

Gly

Gly

Val

Ala

405

Asp

Glu

Thr

Thr
485

Glu

Gly
310
Gly

Ala

Gly

390

Met

Arg

Gly

His

Ala

470

Ala

Ala

Khéng xac dinh

Ile

Ala

Ala

val

- Met

375

Gly

Tyr

Val

Gln

455

Thr

Gly

Pro

39177

Gly

Pro

Gly

Ala

360

Phe

Lys

Gly

Phe

Glu

440

Ile

Ile

Leu

Asn

GuaB (A377T,T4991)-AA

8

Glu Asn Arg Val

5

His Gly Leu Thr

20

Vval Val Pro Ser

35

Arg Leu Gly Ile

Ser

Phe

Glu

Pro

Thr

Asp

Val

40

Leu

Pro

Gln

Val
345
Lys

Ala

Arg

Gln

425

Gly

val

Glu

Ala

Tyr
505

Gly
Asp
25

Asp

Ala

-38-

@
—
<

330

Pro

Gly

Tyr

Gly

4190

Ala

Lys

Gly

Glu
490

Arg

Gly
10

Val

Thr |

Ser

Leu

Leu

Thr

Lys

395

Asp

Val

Gly

Leu
475

Asp

Leu

Ile

Ala

Ile

Ala

v}
=
@]

Leu
460

[
<
)]

His

Asp

Leu

2la

Cys

Ile

Ala

r Tyr

Gly

Arg

Tyr

445

Arg

Thr

Pro

Pro

Thr

Met

Asp

350

Ala

Erg

Glu

Ser

430

Arg

Asn

Pro
30

1n Phe

Thr

Glu

335

Gly

Ala

Pro

Gln

His
495

Lys
15

Ala

Thr

Thr

Gly

Asp

Gly

Met
400

Phe
480

Leu



Thr

65

Val

Ile

Asn

Arg

Ile

145

Val

val

Lys

vVal

Ala

225

Ser

Ile

Ser

Asn

Asp

305

val

Ala

Met

Ser

50

Glu

Leu

Val

Pro

Ile

130

Cys

Ser

Ser

Leu

Lys

210

Ser

Tyr

vVal

Arg

Leu

290

Ala

Val

Thr

Gln

val
370

Ala

His

Lys

Asp

115

Ser

Thr

Asp

Lys

Pro

195

Asp

Gly

Glu

Asp

val

275

Ala

Ile

Ala

vVal

Tyr

355

Met

Arg

Arg

Arg

100

Met

Gly

Asn

Ile

Glu

180

Ile

Fhe

Arg

Arg

Ser

260

Lys

Thr

Lys

Gly

Ala

340

Ser

Leu

Met

Asn

85

Ser

Thr

Leu

Arg

Met

165

Glu

Val

val

Leu

Ala

245

Ala

Asn

Arg

Val

vVal

325

Ser

Gly

Gly

Ala

70
Leu
Glu
Ile
Pro
Asp
150
Thr
Ala
Asp
Lys
Leu
230

Gly

His

Ser
Gly
310
Gly
Ala

Asp

Ser

55

Ile

Ser

Ser

Gln

Val

135

Met

Ala

Leu

Lys

Thr

215

Val

Leu

Ala

Phe

Ala

295

Ile

Ala

Ala

vVal

Met
375

39177

Ala

Ser

Gly

Glu

120

Val

Arg

Met

Asp

Asn

200

Glu

Ala

Leu

His

Gly

280

Ala

Gly

Pro

Gly

Ala

360

Phe

Met

Gln

Met

105

Val

Asn

Phe

Pro

Leu

185

Asn

Gln

Ala

Val

Asn

265

Ser

Lys

Pro

Gln

Val

345

Lys

Thr

-30-

Ala

Glu

90

vVal

Asp

Glu

Glu

Leu

170

Leu

Lys

Phe

Gly

Asp

250

Asn

Lys

Ala

Gly

Ile

330

Pro

Ala

Gly

Arg

75

Gln

Thr

Asp

Asp

Arg

155

vVal

Ser

Leu

Pro

Ile

235

Ala

Arg

Ile

Met

Ser

315

Thr

Leu

Leu

Thr

60

Gln

Ala

Asp

Leu

Gly

140

Asp

val

Thr

vVal

Asn

220

Gly

Gly

Val

Asp

Ile

300

Ile

Ala

Ile

Ala

Leu
380

Gly

Glu

Pro

Cys

125

Thr

Tyr

Ala

Asn

Gly

205

Thr

val

Leu

vVal

285

Glu

Cys

Ile

Ala

Ala

365

Glu

Gly

Gln

vVal

110

Ala

Leu

Ser

Lys

Lys

190

Leu

Ser

Gly

Asp

Glu

270

Val

Ala

Thr

Met

Asp

350

Gly

Ala

Ile

Val

95

Thr

Arg

Leu

Arg

Glu

175

vVal

Ile

Lys

Glu

Val

255

Met

Gly

Gly

Thr

Glu

335

Gly

Ala

Pro

Gly

80

Glu

Ala

Phe

Gly

Lys

160

Gly

Glu

Thr

Asp

Glu

240

Leu

val

Gly

Ala

Arg

320

Ala

Gly

Asp

Gly



Asp

385

Gly

Ser

Lys

Ile

Gly

465

Val

Gln

Ile

Ser

Tyr

Leu

Gly

450

Tyr

Arg

Gln

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

<220>
<223>

<400>
gctctagacc actctaagac gcggccacc

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

<220>
<223>

<400>
aagtagtgtt caccatgacg ctgattctac taagttt

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

<220>
<223>

val Ile

Met Gly

Ser Lys
420

Val Pro
435

Gln Ile

Thr Gly

Ile Thr

Ile Val
500

9
29
DNA

Val

Ala

405

Asp

Glu

Thr

Ser

Thr

485

Glu

Gly

390

Met

Arg

Gly

His

Ala

470

Ala

Ala

Gly

Gln

Tyr

Val

Gln

455

Thr

Gly

Pro

Trinh ty nhédn tao

pDZ-purF (gla) -1

)

10
37
DNA

Trinh ty nhan tao

pDz-purF (gla) -2

10

11
38
DNA

Trinh ty nhédn tao

pDZ-purF (gla) -3

39177

Lys

Gly

Phe

Glu

440

Ile

Ile

Leu

Asn

Gln

Arg

Gln

425

Gly

Val

Glu

Ala

Tyr
505

-40-

Tyr

Gly

410

Ala

Lys

Gly

Glu

Glu

490

Arg

Lys

395

Leu

Asp

Val

Gly

Leu

475

Ser

Arg

Ser

Val

Pro

Leu

460

Lys

His

Tyr

Gly

Arg

Tyr

445

Arg

Thr

Pro

Arg

Glu

Ser

430

Arg

Ala

Lys

His

Gly

Lys

415

Glu

Gly

Ala

Gln

His
495

Met

400

Arg

Asp

Glu

Met

Phe

480

Leu

29

37



39177

<400> 11
agtagaatca gcgtcatggt gaacactact ttccccag

<210> 12

<211> 29

<212> DNA

<213> Trinh ty nhé&n tao
<220>

<223> pDZ-purF (gla) -4
<400> 12

gctctagact gtgcgcccac gatatccag

<210> 13

<211> 259

<212> DNA

<213> Trinh ty nhdn tao
<220>

<223> pDZ-purh (alt) -1
<400> 13

gctctagagg ccacgatgcc cggagcatc

<210> 14

<211> 37

<212> DNA

<213> Trinh ty nhén tao
<220>

<223> pDZ-purh (alt) -2
<400> 14

taacgatagc tgccaaggtt attcacttcc tagattt

<210> 15

<211> 37

<212> DNA

<213> Trinh ty nhédn tao
<220>

<223> pDZ-purA (alt) -3
<400> 15

aggaagtgaa taaccttggc agctatcgtt atcgtcg

<210> 16

<211> 29

<212> DNA

<213> Trinh tu nhdn tao
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29
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39177

<220>
<223> pDZ-purA (alt) -4
<400> 16

gctctagagg tcacgaatgg gtaggtgcce

<210> 17

<211> 21

<212> DNA

<213> Trinh ty nhdn tao
<220>

<223> pCR-guaB-F

<400> 17

actgcattac acggatatgt a

<210> 18

<211> 21

<212> DNA

<213> Trinh tu nhdn tac
<220>

<223> pCR-guaB-R

<400> 18

cctcgtggeg tccccacaaa C

<210> 19

<211> 21

<212> DNA

<213> Trinh ty nhén tao
<220>

<223> pTOPO-guaB-library-F
<400> 19

attgcatggc ttgacgtttg a

<210> 20

<211> 21

<212> DNA

<213> Trinh ty nhén tao
<220>

<223> pTOPT-guaB-library-R
<400> 20

atcaatgtgc cactgcgtge t

<210> 21

-42-

29
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<211>
<212>
<213>

<220>
<223>

<400>

21
DNA
Trinh ty nhdn tao

guaB seq F

21

aatgaaagat gccggatcat t

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

<220>
<223>

<400>

22

21

DNA

Trinh ty nhén tao

guaB seqg R

22

acgcccgaat cacgaacctg a

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

<220>
<223>

<400>

acaatcacga tgtcaccagg agcctccagg gtgcctgtga acatcgagcc cagcatgacc

23

75

DNA

Trinh tu nhédn tao

mage A337T

23

gagtccgcgc cagca

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

<220>
<223>

<400>

tatttttaat ccttaacggt agttcggagc ttctacaatt tgctgcaggt ggtgcgggtg

24

75

DNA

Trinh ty nhdn tao

mage T4991I

24

cgactcagcc aagcce

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

<220>

25

29

DNA

Trinh ty nhan tao

39177

21

21

60

75
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<223>

<400>

39177

pDZ-guaB-F

25

gctctagaga catgactatc caggaagtt

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

<220>
<223>

<400>

26

29

DNA

Trinh ty nhén tao

pDZ-guaB-R

26

gctctagaca gtggtgtaat ccaccacgc

29

29



39177

YU CAU BAO HQ
1. Bién thé axit S'-inosinic dehydrogeraza c¢ i sy thay thé axit amin & vi tri thar 377
bang threonin, ii) su thay thé axit amin & vi trf thir 499 bang isoleucin, hedc iii) sy thay
thé axit amin & vi trf thir 377 bang threonin va thay thé axit amin & vi trf thir 499 bing

isoleucin trong trinh ty axit amin SEQ ID NO: 2.
2. Polynucleotit ma hoa bién thé axit 5'-inosinic dehydrogenaza theo diém 1.
3. Vecto chira polynucleotit theo diém 2.

4. Vi sinh vat thudc chi Corynebacterium san sinh axit 5'-inosinic, trong d6vi sinh vét
chira bifn thé axit 5'-inosinic dehvdrogenaze theo diéra 1, polynucleotit theo diém 2.
hodc vecto theo diém 3.
5 Vi sinh vAt theo diém 4, trong d6 vi sinh vat thufc chi Corynebacteriui 1a
Corynebacterium Stationis.
6. Phuong phéap diéu ché axit 5'-inosinic, bao gom:

nudi cdy vi sinh vat thude chi Corynebacterium theo diém 4 trong mdi trudng nudi
cdy; va

thu héi axit 5'-inosinic tir vi sinh vat hodc moi trudng nudi cay.

7. Phuong phap theo diém 6, trong d6 vi sinh vat thude chi Corynebacterium 14

Corynebacterium Stationis.
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