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Linh vue k§ thuit dwge dé cap

Sang ché d& cap dén vi sinh vét thudc chi Corynebacterium san sinh 5’-xanthosin

monophosphat va phuong phép san xuét 5’-xanthosin monophosphat bang vi sinh vét nay.
Tinh trang ky thuit ciia sang ché

5°-xanthosin monophosphat 1 hop chét trung gian quan trong trong qud trinh sinh
téng hop axit nucleic va hé chuyén hoa & déng vat va thuc vat, va su dung trong nhiéu
linh vuc, nhu thuc phém, y té, va dugc hoc. Cu thé, khi duoc st dung két hop véi
mononatri glutamat, cé tdc dung hiép ddng trong viéc ting cuong huong vi. Theo do, 5°-
xanthosin monophosphat 12 mot trong sb céc chét ting cudng huong vi trén co s& axit

nucleic dang dugc nghién ctru nhicu dé€ lam gia vi.

Hon nita, 5’-xanthosin monophosphat 12 hop chit trung gian trong qua trinh
chuyén hoa sinh tdng hop nucleotit purin, va 1a nguyén liéu quan trong @& san xuét 5°-
guanosin monophosphat (GMP). Phuwong phdp da biét @ san xudt guanosin
monophosphat ¢6 gi tri thwong mai cao va tang cudng do huong vi la phuong phép 1én
men vi sinh vat, bao gdbm budc san sinh 5°-xanthosin monophosphat va bién dbi bang
enzym 5’-xanthosin monophosphat thanh 5’-guanosin monophosphat. Do phuong phép
nay c6 gia tri kinh té cao nhét, nén nhu cidu v& 5’-xanthosin monophosphat 1 tuong

duong nhu 5°-guanosin monophosphat.

Vi du v& phuong phép san xuét 5°-xanthosin monophosphat, bao gbm (1) phuong
phap tong hop hoéa hoc, (2) phuong phép khir amin hoa 5°-xanthosin monophosphat da
duge tdng hop, (3) phuong phap 1én men bang cach bd sung tién chat xanthin vao moi
truong nudi cdy, (4) phuong phap 1én men truc tiép bang ching vi sinh vat dot bién san
sinh 5°-xanthosin monophosphat, v.v.. Trong s6 cic phuwong phip nay, phuong phap lén
men truc tiép 5’-xanthosin monophosphat bang chiing vi sinh vat dot bién cé gia tri kinh
té cao nhit. Tuy nhién, vin cin c6 cac phuong phap san xudt 5’-xanthosin monophosphat

& hiéu suat cao.

Ban chét k§ thuat clia sang ché
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Céc tac gia sang ché da thuc hién cc nghién ctru chuyén sau dé phat trién cac vi
sinh vit c¢6 kha ndng san sinh 5’-xanthosin monophosphat & hiéu suét cao, va phét hién
thdy ring hiéu suét cta 5’-xanthosin monophosphat dugc gia ting khi hoat tinh cta

protein déc hiéu dugc ting cudng, va hoan thanh sang ché nay.

Theo mét muc dich, sang ché & cap dén vi sinh vat thudc chi Corynebacterium
san sinh 5’-xanthosin monophosphat, trong d6 protein chira trinh ty axit amin nhu néu

‘trong SEQ ID NO:2 ¢6 hoat tinh dugc ting cudng.

Theo mdt muc dich khéc, sang ché dé cap dén phurong phéap san xuit 5’-xanthosin

monophosphat bang vi sinh vét nay.

Vi sinh vat thudc chi Corynebacterium theo sang ché chira protein bai tiét 5’-
xanthosin monophosphat cé hoat tinh dugc tdng cuong, nho d6 c6 muc dd san sinh 5°-
xanthosin monophosphat duoc gia ting, va diéu nay c6 thé gbp phan lam giam dang ké
chi phi san xuét 5°-xanthosin monophosphat.

M6 ta chi tiét sang ché

Sang ché s& dwgc md ta chi tiét hon trong phan mé ta dudi day. Pdng thoi, mbi
phin mé ta va phuong 4n cu thé duge boc 16 theo sang ché c6 thé duge ap dung cho cac
phin mo ta va phuong an cu thé khéac. Tirc 13, toan bd cac té hop cia cac phuwong 4n khac
nhau duoc boc 10 theo sang ché ciing ndm trong pham vi ciia sang ché. Ngoai ra, pham vi
cta sang ché khong chi giéi han & phin mo ta chi tiét duéi day.

Theo mdt khia canh, sang ché dé cap dén vi sinh vat thudc chi Corynebacterium
san sinh 5’-xanthosin monophosphat, trong d6 protein chira trinh tu axit amin nhu néu

trong SEQ ID NO:2 c6 hoat tinh dugc ting cuong.

Thuét ngfr “5’-xanthosin monophosphat” dugc sit dung trong ban md ta dé chi hop
chat axit 5’-xanthylic, xanthosin, v.v.. Theo sang ché, thuat nglt “5’-xanthosin

monophosphat” va “XMP” ¢6 thé dugc sit dung thay thé cho nhau.

Thuét ngtt “protein chira trinh ty axit amin nhu néu trong SEQ ID NO.2” duogc st
dung trong ban mo ta dé chi protein ndi sinh trong vi sinh vat thudc chi Corynebacterium,
dugc ma hoa boi phan ho gen ting cudng van chuyén cac chit hoa tan phén tir nhé qua
mang té bao (gen van chuyén MFS) bai tiét 5’-xanthosin monophosphat tir vi sinh vat. Cu

thé 1a, protein nay c6 thé 1a protein van chuyén MFS chita trinh ty axit amin nhu néu
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trong SEQ ID NO.2, 1a protein ndi sinh trong vi sinh vat thudc chi Corynebacterium. Hon
nita, protein nay c6 thé 13 protein cAu thanh tir hodc bao gbm trinh tu axit amin nhur néu
trong SEQ ID NO.2, nhung khong chi giéi han & trinh ty nay. Protein van chuyén MFS

theo sang ché co thé dugc goi 12 “xmpE” hoic “protein xmpE”.

Thuét ngtt “protein chira trinh ty axit amin nhu néu trong SEQ ID NO. cu thé”,
mién 1 c6 hoat tinh twong dwong véi protein chira cung trinh ty SEQ ID NO., ¢6 thé bao
gdm doan trinh tu bb sung khong 1am bién dbi chirc niing cta protein & phia trudc dau tan
cling cia trinh tw axit amin; d6 bién cé trong tw nhién; hodc dot bién gen l3n ctia chung.
Céc protein c6 doan trinh tw bb sung hodc dot bién nhu vy ciing nim trong pham vi clia

sang ché.

Hon nita, protein theo sang ché c6 thé chira trinh tu axit amin nhu néu trong SEQ
ID NO.2, nhung protein theo sang ché ciing c6 thé chira trinh tu axit amin c6 do tuong
déng hodc do twong tu it nhét béng 60% so voi trinh tr SEQ ID NO.2. Protein chira trinh
tw axit amin c6 do trong ddng hodc do tuong tu it nhit bang 60% so véi trinh ty SEQ ID
NO.2 ¢6 thé 1a protein chira trinh ty axit amin c6 d§ twong dff)ng hodc d6 tuong tu it nhét
béng 60%, t6t hon néu béng 70%, t6t hon nita néu b%lng 80%, tham chi tdt hon nita néu
bang 83%, 84%, 85%, 88%, 90%, 93%, 95%, hodc 97% so véi trinh tw SEQ ID NO.2.
Trinh tu axit amin c6 d6 twong dong hodc do twong tr c¢6 thé khong bao gdm trinh tir axit
amin c6 d6 twong ddng bing 100% tir khoang tri s6 néu trén hodc 14 trinh tur axit amin c6
do tuong d@)ng nhé hon 100%. Do d6, mién 12 trinh ty axit amin nhét dinh c6 d6 tuong
dong hoic do tuong tu trinh tu, gén nhu c6 hoat tinh sinh hoc tuong dwong véi hoat tinh
sinh hoc ctia trinh ty SEQ ID NO.2, thi trinh ty axit amin ndy cfing nim trong pham vi
clia séng ché ngay ca khi mot phan ciia trinh ty nay c6 dot bién loai bd, cai bién, thay thé,

hodc bd sung trinh ty axit amin.

Ngoai ra, trinh tu nucleotit ctia gen ma héa protein chira trinh tu axit amin nhu néu
trong SEQ ID NO.2 ¢6 thé thu dugc tir co s¢ dit lidu da biét, nhu Ngéan hang gen NCBI,
nhung khong chi giéi han & co s& dit liéu nay. Cu thé 13, protein chira trinh tu axit amin
nhu néu trong SEQ ID NO.2 ¢6 thé duge ma hoa bdi gen chia trinh ty nucleotit nhw néu
trong SEQ ID NO.1, cling nhur gen céu thanh tir hodc bao gdm trinh ty nucleotit nhu néu
trong SEQ ID NO.1, nhung khong chi giéi han & trinh tu nay.

Hon nffa, trinh tw nucleotit nhw néu trong SEQ ID NO.1 ¢6 thé khéng chi bao gdm
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trinh tu nucleotit nhu néu trong SEQ ID NO.1 ma con bao gdm trinh tu nucleotit c¢6 do

turong ddng hodc do tuong tur it nhit bing 80% so véi trinh tu SEQ ID NO.1.

Cu thé 13, trinh tu nucleotit bét ky c6 kha ning ma hoa trinh ty axit amin c6 do
trong ddng hodc dd twong ty it nhit bang 80% so v6i trinh tw SEQ ID NO.2 nim trong
pham vi cta sang ché, nhung protein c6 thé duoc ma hoéa bdi gen chira trinh tu nucleotit
c6 do twong ddng it nhat biang 80%, 6t hon néu 83%, 84%, 85%, 88%, 90%, 93%, 95%,
hodc 97% so v6i trinh tu SEQ ID NO.1. Tuy nhién, rd rang 1a trinh tu nucleotit nam trong
pham vi cta sang ché khong bi gi6i han cu thé mién 13 trinh ty nucleotit ndy ma hoa
protein ¢6 hoat tinh twong dwong véi hoat tinh ctia protein chira trinh ty axit amin nhu

néu trong SEQ ID NO.2.

Ngoai ra, 10 rang 1a hién tuong thodi hoéa ma di truyén, polynucleotit c6 thé duoc
dich ma thanh protein chira cing trinh ty axit amin hoéc protein c6 do tuong déng hoic
d6 twong tu ciing ndm trong pham vi clia sing ché. Hon nita, mau do c6 thé dugc tong
hop tu trinh tu gen da biét, vi du trinh tu bét ky ma hoa protein c6 hoat tinh cua protein
chira trinh tu axit amin nhu néu trong SEQ ID NO.2 b%lng cach lai hoa toan bo hodc mot
phan trinh tu nucleotit vdi trinh tw bd sung ctia n6 trong céc didu kién nghiém ngit c6 thé
khong bi giéi han cu thé. Thuat ngit “cac diéu kién nghiém ngat” dugc sir dung trong ban
md ta dé chi cac diéu kién cho phép lai hoa dic hidu giita cac polynucelotit. Cac diéu
kién nay dugc mo ta chi tiét trong cac tai liéu tham khao (J. Sambrook et al., Molecular
Cloning, A Laboratory Manual, 2nd Edition, Cold Spring Harbor Laboratory press, Cold
Spring Harbor, New York, 1989); vi du diéu kién trong d6 cac gen c6 d) tuong déng hodc
do tuwong tu cao it nhét b%mg 40%, tdt hon néu 85%, tdt hon néu 90%, tét hon nira néu
95%, tbt hon nita néu 97%, va t6t nhit néu 99% dugc lai héa va céc gen c6 do tuong
ddng hoic do twong tw thip khéng duoc lai hoa; hodic didu kién cua phuong phap thim
tach Southern , tirc 12 rira mot 1an, t5t hon néu hai dén ba lan & nhiét d6 va néng d6 mubi
twong tmg 1a 60°C, 1xSSC, 0,1% SDS, t6t hon néu 60°C, 0,1xSSC, 0,1% SDS, tét hon
nita néu 68°C, 0,1xSSC, 0,1% SDS. Mic dii qua trinh lai héa c6 thé cho phép bét cip sai
1éch gifta cac bazo phu thugc vao mic d¢ nghi€ém ngit, nhung hai axit nucleic can c6
trinh tw bd sung véi nhau. Thuét ngi “bd sung” dugc st dung trong ban mo ta dé chi mbi
tuong quan giita cac bazo nucleotit ¢6 kha ning lai héa véi nhau. Lién quan dén ADN, vi

du adenosin bd sung véi thymin, va xytosin bo sung véi guanin. Theo d6, sang ché c6 thé
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ciing bao gdbm manh axit nucleic dwoc phén lap bd sung khong chi v6i trinh ty axit

nucleic gan nhu twong ty ma cling bd sung voi trinh ty c6 chidu dai day du.

Cu thé 13, polynucleotit c6 d twong ddng hodic d6 tuong tu c6 thé dugc phat hién
bing céch sit dung didu kién lai héa bao gdm buéc lai héa & nhiét do Ty, bing 55°C va
cac diéu kién mo ta néu trén. Hon nita, nhiét 40 Ty, c6 thé béng 60°C, 63°C, hodc 65°C,
nhung khong chi giéi han & cac nhiét 4 nay va co thé dugc didu chinh thich hop béi

ngudi ¢6 hiéu biét trung binh trong linh vuc nay.

Mtrc d6 nghiém ngit thich hop clia phan (mg lai hoa giita cac polynucleotit phu
thudc vao chiéu dai va mac d6 bd sung cua cac polynucleotit, va cac tham sb da biét

trong linh vyc ndy 9xem Sambrook et al., supra, 9.50-9.51, 11,7-11,3).

Thuét ngtt “dd tuong dbng” dugc st dung trong ban mo ta dé chi muc @6 twong tu
giita hai trinh ty axit amin hogc trinh tu nucleotit cu thé va co thé dugc tinh theo ty 1€
phan trim. Theo sing ché, trinh tu twong ddng c6 hoat tinh twong tw hodc twong duong
v6i trinh tu axit amin hodc trinh tu polynucleotit cu thé ¢6 thé duogc thé hién dudi dang

“0/, d0 twong ddng”.

Thuét ngit “dd twong tu” dugc st dung trong ban mb ta dé chi mirc d6 lién quan
trinh tu gifta cac trinh tur axit amin hodc trinh ty nucleotit, va trong mot s6 truong hop, dd

teong tu o thé duoc xac dinh bang cach so sanh gitra cac chudi cua cac trinh ty nay.

Thuat ngtt “d0 tuong ddng” va “dd twong tu” dugc st dung thay thé cho nhau

trong ban mo ta.

Do trong ddng hoic do twong ty trinh tw cia cac polynucleotit hodc polypeptit
bao thi c6 thé dugc xéac dinh biang cac thuat toan sép thing hang chuén va st dung voi
diém sé khoang tréng mic dinh dugc thiét 1ap béi chuwong trinh dang dugc st dung. Vé
co ban, cac polynucleotit hodc polypeptit tuong dong hoidc twong ty thudong duge mong
mubdn lai héa trong cac diéu kién c6 do nghiém ngit cao hodc vira phai, doc theo it nhit
khoang 50%, 60%, 70%, 80%, hodc 90% toan bd chidu dai cua toan bd hodc cac
polynucleotit hogc polypeptit dich. Cac polynucleotit chira cac bd ba ma hoa thodi bién

thay cho cac bo ba ma hoa trong cac polypeptit lai hoa cling duogc xem xét.

Hai trinh tu polynucleotit hodc polypeptit bét ky c6 dd twong ddng hodc do twong
tu it nhét bang 50%, 55%, 60%, 65% 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%,
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hoiic 99% c6 thé dugc xac dinh bang cach chuong trinh thuét todn may vi tinh di biét,
nhu chwong trinh “FASTA” (vi du Pearson et al., (1988) Proc. Natl. Acad. Sci. USA 85:
2444) bang cach st dung céc thong s6 mic dinh. Ngoai ra, do tuong dbng c6 thé dugc
xac dinh b.’?lng thuét toan Needleman-Wunsch (Needleman and Wunsch, 1970, J. Mol.
Biol. 48: 443-453), duoc thuc hién trén chuwong trinh Needleman cua goi phin mém
EMBOSS (EMBOSS: The European Molecular Biology Open Software Suite, Rice et al.,
2000, Trends Genet. 16: 276-277) (tbt hon néu, phién ban 5.0.0 hogc phién ban tiép theo).
(bao gdm gobi chwong trinh phin mém GCG (Devereux, J., et al., Nucleic Acids Research
12: 387 (1984)), BLASTP, BLASTN, FASTA (Atschul, [S.] [F.] [ET 4L., 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 43: 1073).
Vi du do twong ddng hodc do tuong tu cb thé dugc x4c dinh bang phan mém BLAST

hoic ClustalW do National Center for Biotechnology Information cung cép.

Do tuong dong hodc do tuwong tu cua polynucleotit hodc polypeptide co thé duoc
xac dinh béng cach so sanh théng tin trinh tu nhu dd dugc cong bd (vi du Smith and
Waterman, Adv. Appl. Math (1981) 2:482), vi du bang cach st dung chuong trinh may vi
tinh GAP nhu dugc boc 10 trong Needleman et al. (1970), J Mol Biol.48 : 443. Cu thé,
chuong trinh GAP xac dinh do tuong déng hodc d6 twong tu 1a tri sb thu dugc béng cach
chia s lugng cac ky tu duoc sdp thing hang gidng nhau (tc 12 cac nucleotit hodc axit
amin) cho tdng s6 lwgng cac ky tu trén doan ngén hon ctia hai trinh ty. Céc thong sd mic
dinh cua chuong trinh GAP cé thé bao gdm (1) ma trin so sanh don phwong (chira tri sd
bing 1 d6i véi cac ky tu gidng hét nhau va 0 d6i voi cac ky tu khong gidng hét nhau) va
ma trdn so sanh dugc gan trong s6 dugc mo ta trong Gribskov et al. (1986), Nucl. Acids
Res. 14:6745, nhu duogc boc 16 trong Schwartz and Dayhoff, eds., Atlas of Protein
Sequence and Structure, National Biomedical Research Foundation, pp. 353-358, 1979;
(2) diém sb bang 3,0 dbi v6i mdi khoang tréng va diém sb bd sung bang 0,10 d6i v6i mdi
ky tw trong mdi khodng trbng (diém s6 md khoang trbng bang 10 va diém s6 mo rong
khoang tréng bang 0,5); va (3) khong c6 diém sb ddi véi cac khoang trong két thiic. Theo
do, thuat ngt “dd tuong déng” ho#c “d) twong tu” dugc st dung trong ban mo ta dé chi

mdi twong quan gitta cac polypeptit hodc polynucleotit.

Vi sinh vat thudc chi Corynebacterium san sinh 5’-xanthosin monophosphat theo
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sang ché c6 thé c6 hoat tinh dugc ting cuong cua protein chira trinh tur axit amin nhu néu

trong SEQ ID NO.2.

Thuat ngit “hoat tinh dugc ting cudng cla protein chira trinh ty axit amin nhu néu
trong SEQ ID NO.2” va “hoat tinh dugc ting cudng cua protein xmpE hodéc hoat tinh cia
protein dugc ma hoa bdi gen chira trinh tw nucleotit nhu néu trong SEQ ID NO.1” ¢6 thé

dwoc st dung thay thé cho nhau.

Thuat ngit “hoat tinh dugc ting cudng clia protein chira trinh tu axit amin nhu néu
trong SEQ ID NO.2” dugc st dung trong ban mo ta dé chi mirc d6 biéu hién dugc ting
cudng cla protein so v6i ching gdc cua n6 hodc muc dd biéu hién cia protein chita trinh
tu axit amin nhu néu trong SEQ ID NO.2 so véi chung khong dugc cai bién; hoat tinh
duge ting cudng cia n6 véi mirc do bidu hién twong duong; hodc hoat tinh va mic do
biéu hién dugc ting cudng cta nd. Thuat ngit nay ciing duogc st dung trong ban mo ta dé
chi hoat tinh dugc tang cudng cua protein so v6i hoat tinh ndi sinh ctia n6, va mic do
bidu hién hodc hoat tinh dugc ting cudng cua protein xmpE so v6i ching gdc hogc ching

khong dugc cai bien cta nob.

Theo sang ché, hoat tinh dugc tang cuong cla protein co thé dat duogc b%tng cach
ap dung cac phuong phap khac nhau da biét trong linh vyc nay. Vi du hoat tinh dugc tang
cuong clia protein ¢o thé dat dugc bang cach lam ting s6 luong ban sao cia céc
polynucleotit ma hoa protein, ting cudng hoat tinh ving khé1 dAu, thay thé bo ba ma hoa
khéi ddu, hodc td hop cua chung; cu thé 13, 1) lam ting s6 lugng ban sao cua
polynucleotit ma hoa protein; 2) cai bién trinh ty cia doan diéu hoa biéu hién (ving khoi
dAu, ving didu khién, v.v.) dé lam tang mtc do biéu hién cta polynucleotit; 3) cai bién
trinh tu cta gen (bd ba méi hoa khai dAu, v.v.) trén nhiém séc thé dé ting cuong hoat tinh

protein, hodc t6 hop ctia chiing, nhung khong chi giéi han ¢ cac phuong phép nay.

Cu thé 13, lién quan dén hoat tinh duoc ting cudng cia protein, phwong phap dé
cai bién trinh tu ctia doan didu hoa biéu hién co thé dat dugc béng cach ap dung cac
phuong phéap khac nhau da biét trong linh vuc nay. Vi du phuong phép cai bién c6 thé
duoc thuc hién dé ting cuong hoat tinh cia trinh tu didu hoa biéu hién bang cach tao cai
bién béng géc loai bo, chém thém, hodc géc thay thé khong bao thu hodc géc thay thé
bao thu, hodc td hop cia ching trén trinh tu diéu hoa; hodc thay thé trinh ty nucleotit

béng trinh tu nucleotit c6 hoat tinh dugc ting cuong hon. Trinh tu diéu hoa biéu hién bao
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gdm ving khéi dau, ving ting cudng, ving diéu khién, vi trf gdn két ribosom, va trinh tu

diéu hoa két thiic phién ma va dich ma, nhung khong chi giéi han & cac trinh ty nay.

Ngoai ra, phuwong phap @8 cai bién trinh ty cta gen c6 thé duoc thyc hién dé tang
cuong hoat tinh protein bing céach tao cai bién bang gbc loai bé, chém thém, hodc gbe
thay thé khong bao thu hodc géc thay thé bao thu, hodc tb hop cta chung trén trinh tu;
hodc thay thé trinh tu gen béng trinh tu gen dugc cai bién c6 hoat tinh duoc ting cudng

hon, nhung khdng chi giéi han & cac phwong phap nay.

Theo phuwong an cu thé, hoat tinh duoc tdng cudng cla protein ¢ thé dat duogc
bang cach lam ting s6 lugng ban sao cia protein xmpE; thay thé ving khoi dau cla
protein xmpE bing mot ving khai diu khac c6 hoat tinh dugc tang cuong; thay thé bd ba

ma hoa khoi ddu cia protein xmpE; hodc t6 hop cia ching.

Thuét ngft “vecto” duge st dung trong ban mo ta dé chi ADN c4u tric chira trinh
tu nucleotit ciia polynucleotit ma hoa protein dich dwoc lién két didu khién véi trinh tu
didu hoa thich hop dé biéu hién protein dich trong vét chu thich hop. Trinh tw diéu hoa c6
thé bao gdm ving khoi du c6 thé hoat hoa phién ma, trinh tw ving didu khién bat ky dé
diéu khién phién ma, trinh tw ma hoa vi tri gin két ribosom ma hoa ARN thong tin thich
hop, va trinh ty dé didu khién két thuc phién ma va dich ma. Vecto nay c6 thé duge
chuyén vao vt chu thich hop, sau d6 c6 thé dugc tai ban hodc c6 hoat tinh khong phu

thudc vao bo gen cta vét chu, va cé the duge tich hgp vao bd gen cta vat chu.

Thuat ngir “chuyén gen” dugc st dung trong bdn md ta dé chi phuong phéap
chuyén vecto chira polynucleotit ma héa protein dich vao t€ bao vat chu sao cho protein
dugc ma hoa bdi polynucleotit ¢ thé duoc biéu hién trong té bao vat chu. Mién 1a
protein nay c6 thé dugc biéu hién trong té bao vat chu, polynucleotit da dugc chuyén gen
¢6 thé dugce tich hop vao va ndm & nhidm sic thé cta t& bao vat chi hoic nam ngoai
nhi®m sic thé. Hon nita, polynucleotit bao gdbm ADN va ARN ma hoa protein dich.
Polynucleotit c6 thé dugc chuyén vao & dang b4t ky mién 1a polynucleotit nay c6 thé
duoc chuyén vao té bao vat chi va bidu hién trong t& bao vat chu. Vi du polynucleotit c6
thd dugc chuyén vao té bao vat chu & dang cat-xet biéu hién, 1 polynucleotit chu tric
chira toan bd cac doan can thiét cho qua trinh biéu hién tu didu khién ctia n6. Cat-xet biéu
hién c6 thé bao gdm gdm ving duoc lién két diéu khién vé6i gen, tin hiéu két thac phién

m43, vi tri gan ket ribosom, va tin hi¢u két thic dich ma. Cat-xet biéu hién c6 thé & dang
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vecto biéu hién tu tai ban. Ngoai ra, polynucleotit ¢6 thé dugc chuyén nguyén ven vao té

bao vat cha va lién két diéu khién véi trinh ti can thiét d€ bi€u hién trong té bao vat chu.

Thuat ngit “vi sinh vét san sinh 5’-xanthosin monophosphat” hodc “vi sinh vét co
¢6 kha nang san sinh 5°-xanthosin monophosphat” dugc st dyng trong ban md ta dé chi
vi sinh vat mdt cach tw nhién c6 kha nang san sinh 5°-xanthosin monophosphat hodc vi
sinh vat trong d6 kha ning san sinh 5’-xanthosin monophosphat dugc tao ra cho ching
gdc khong c6 kha ning san sinh 5’-xanthosin monophosphat. Cu thé 13, vi sinh vat san
sinh 5’-xanthosin monophosphat co6 thé 14 vi sinh vat c6 c6 kha nang san sinh 5°-
xanthosin monophosphat, trong d6 hoat tinh ciia protein chtra trinh tur axit amin nhu néu

trong SEQ ID NO.2 hoic protein xmpE dugc tang cuong.

Hon nita, xem xét muc dich theo sing ché, kha ning san sinh 5’-xanthosin
monophosphat cta vi sinh vét co thé dugc cai thién/ting cudng do khi nang bai tiét 5°-

xanthosin monophosphat dugc ting cuong.

Cu thé 13, thuat ngit “kh& nang san sinh” va “kha nang bai tiét” c6 thé dugc st
dung thay thé cho nhau trong ban md ta. Hon nita, thudt ngir “yi sinh vat”, “vi sinh vt
bai tiét 5’-xanthosin monophosphat” hogc “vi sinh vat c6 kha nang bai tiét 5°-xanthosin
monophosphat” ¢ thé dugc st dung thay thé cho nhau trong ban md ta. Thuat nglt nay
6 thé duge str dung trong ban md ta dé chi vi sinh vat mot cach ty nhién c6 kha nang bai
tiét 5°-xanthosin monophosphat hodc vi sinh vt trong d6 kha ning bai tiét 5°-xanthosin
monophosphat dugc tao ra cho chung gbc khong c6 kha nang bai tiét 5’-xanthosin

monophosphat.

Cu thé 1a, vi sinh vat thudc chi Corynebacterium san sinh 5’-xanthosin
monophosphat theo sing ché c6 thé 1a ching Corynebacterium stationis hodc ching
Corynebacterium glutamicum, hodc ching Corynebacterium amoniacgenes; Va t6t hon
nita néu vi sinh vét thudc chi Corynebacterium san sinh 5’-xanthosin monophosphat theo
sang ché co thé 1a ching Corynebacterium stationis, nhung khong chi gi6i han & cac

chung nay.

Theo mét khia canh khac, sang ché dé cap dén phwong phap san xuét 5°-xanthosin
monophosphat, bao gdm céc budc sau nudi cdy vi sinh vat thudc chi Corynebacterium

trong moi truong nudi cAy; va thu nhan 5’-xanthosin monophosphat tir vinh sinh vat nay
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hodc mdi trudong nudi cay.

Vi sinh vat va 5’-xanthosin monophosphat theo sang ché 14 twong tu nhu duge mod

t4 néu trén.

Vi sinh vat thudc chi Corynebacterium theo sang ché c6 thé 1a ching

Corynebacterium stationis, nhung khong chi gi6i han & ching nay.

Lién quan dén phuong phép san xuat 5’-xanthosin monophosphat theo sang ché, vi
sinh vat thudc chi Corynebacterium c6 thé dugc nudi cdy bang cac didu kién nudi cdy va

phuong phép nudi chy bat ky da biét trong linh vuc nay.

Thuét nglt “nudi ciy” duogc st dung trong ban md ta dé chi phuong phép nudi cdy
vi sinh vét trong cac didu kién mdi trudong nhén tao dugce kiém soét vira phai. Phuong
phép nudi chy theo sang ché c6 thé dugc thuc hién theo méi trudng nudi chy va didu kién
nudi cdy thich hop da biét trong linh vuc nay. Hon nita, phuong phép nubi chy bao gdm
phuong phép nudi ciy theo mé, phwong phép nudi cdy lién tuc, va phuong phap nudi chy
theo mé ¢4 bd sung dinh dudng; cu thé 13 phuong phéap nudi ciy theo mé hodc phuong
phéap nudi chy theo mé c6 bd sung dinh dudng hodc phuong phéap nudi chy theo mé c6 bd
sung dinh dudng dugc lap lai c6 thé duogc nudi ciy lién tuc, nhung cac phuong phap nudi

chy khong chi gi6i han & cac phuong phép nay.

Mbi trudng dugce sit dung @ nuéi cly cin dap tng cac yéu ciu cla cac ching cu
thé mot cach thich hop. Mdi truong nudi cdy vi sinh vat thudc chi Corynebacterium 1a da
biét trong linh vuc nay (vi du Manual of Methods for General Bacteriology by the
American Society for Bacteriology, Washington D.C., USA, 1981).

Cu thé 13, cac ngudn dudng cb thé duoc st dung trong moi truong bao gbm sacarit
va carbohydrat, nhu glucoza, sacaroza, lactoza, fructoza, maltoza, tinh bdt, xenluloza,
v.v.; ddu va chét béo, nhu diu dau tuong, diu huéng duong, dau thau dau, dau dura, v.v.;
axit béo, nhu axit palmitic, axit stearic, axit linoleic, v.v.; glyxerol; ruou, nhu etanol; va
axit hitu co, nhu axit axetic. Cac chit nay c6 thé dugc sir dung riéng hodc két hop, nhung
khong chi gidi han ¢ cac chét nay

Cac nguén cacbon c6 thé duoc st dung bao gém sucroza ho#c glucoza tho, hodc ri
dudng chira lugng 16n sucroza; va t6t hon néu co thé 1a glucoza tinh khiét, nhung khong

chi gi6i han & cac chat nay. Cac nguodn cacbon khic c6 the dugc st dung.
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Céc ngudn nito co thé dugc sit dung bao gdm pepton, chiét xudt nAm men, chiét
xuét thit bo, chiét xuét mach nha, dich ngo, bot ddu tuong, va ure hozc hop chét vé co, vi
du amoni sulfat, amoni clorua, amoni phosphat, amoni carbonat, va amoni nitrat. Cac
ngudn nito cling c6 thé dugc st dung riéng hoic két hop, nhung khong chi gidi han & cic

chit nay.

Céc ngudn phosphat c6 thé duge stt dung bao gém kali dihydro phosphat, dikali

hydro phosphat, hodc cac mudi chira natri twong Gng.

Hon nita, moi trudng nudi chy co thé chira céc mubi kim loai, nhu magie sulfat
hodc sét sulfat. Ngoai cac nguyén liéu néu trén, cac chét ting trudng thiét yéu, nhu axit
amin va vitamin c6 thé duoc st dung. Cac tién chét thich hop ciing c6 thé duoc sir dung
cho méi truong nudi cdy. Cac nguyén liu thd néu trén c6 thé dugc bd sung theo mé hodc

lién tuc vao thiét bi nudi cy theo cach thirc thich hop.

Do pH cia méi truong nudi chy c6 thd dugc diéu chinh bang cach st dung hop
chit bazo, nhu natri hydroxit, kali hydroxit, va amoniac; hodc hgp chét axit, nhu axit
phosphoric va axit sulfuric theo cach thic thich hop. Ngoai ra, bot ¢ thé dugc ngin ngira
hinh thanh bang cach st dung chit chdng tao bot, nhu este polyglycol cua axit béo. Oxy
hodc khi chira oxy (vi du khong khi) co thé dugc bom vao mdi trudong nudi chy dé duy tri
didu kién hiéu khi.

Cu thé 13, nhiét d§ nudi chy thuong nam trong khoéang tir 30°C dén 37°C, tét hon
nita néu nim trong khoang tir 32°C dén 33°C. Budc nudi cy co thé duge thuc hién lién
tuc cho dén khi thu duge lugng mong mudbn cia 5’-xanthosin monophosphat, nhung t6t

hon néu budc nudi cdy co thé dugc thyc hién trong thoi gian tir 40 gid dén 120 gio.

Cong doan phén tach 5’-xanthosin monophosphat ra khoi mdi trudng nudi cdy co
thé duge thuc hién bing phuong phap thong thuong da biét trong linh vuc nay; vi du
phwong phap ly tAm, phuong phép loc, phuong phap sic ky trao doi ion, phuong phap két
tinh, v.v.. Vi du moi truong nuodi chy co thé duoc ly tAim & tbc do thép dé loai bo sinh khéi,
sau d6 dich ndi thu dugc c6 thé duge phan tach bing phuong phap sdc ky trao ddi ion.
Tuy nhién, phwong phap thyc hién cdng doan phén tach khong chi gi¢i han & cac phuong

phép nay.

Budéc thu nhan c6 thé con bao gdm cong doan tinh ché.
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Vi du thye hién sang ché

Sang ché s& duoc md ta chi tiét hon théng qua cac vi du duédi day. Tuy nhién, cac

vi du nay chi nhdm muc dich minh hoa chtt khong gi¢i han pham vi clia sang ché.
Vi du 1: Xac dinh protein bai tiét 5°-xanthosin monophosphat

Dé x4c dinh protein mang cta Corynebacterium tham gia vao qud trinh bai tiét 5°-
xanthosin monophosphat, thu vién ADN bd gen cua Corynebacterium stationis
(ATCC6872) duogc tong hop. ADN bd gen cua chung ATCC6872 (tic la ching
Corynebacterium stationis thé dai) dugc chiét tach bang cach st dyung kit chiét tich ADN
téng sd mini G-spin do Intron cung cAp (ma san phim s6 17045) theo hwong dn cua nha
san xuét. Thu vién protein mang dugc tdng hop bang cach sir dung khuon 12 ADN bd gen

duoc chiét tach.

Pé xac dinh protein c6 hoat tinh bai tiét 5°-xanthosin monophosphat, thu vién
ADN bd gen dugc téng hop dugc chuyén vao ching Corynebacterium KCCM-10530
duoc st dung lam chung gbc trong Patent Han Quéc s6 10-2011-0105662.

Sau d6, 5’-xanthosin monophosphat dugc bd sung thém vio moéi trudng nudi cy
t4i thidu chira 1,7% aga d& thiét 14p diéu kién sang loc trong d6 chung KCCM-10530 bi
trc ché sinh truéng. Ching KCCM-10530 dugc chuyén gen bing phuwong phép xung dién
v6i thu vién plasmit bo gen cla protein mang cua chung ATCC6872, va cac khun lac
duoc chon thuong sinh trudng trong didu kién & d6 lugng du cua 5’-xanthosin
monophosphat dugc bd sung vao méi truong nudi cdy. Plasmit dugc thu nhan tur khuin
lac duoc chon va trinh tu nucleotit cia nd dugce phén tich bang phuong phép phéan tich
trinh tu nucleotit. Mot loai protein mang tham gia vao viéc loai bo su e ché sinh truéng
trong diéu kién lwong du ctia 5°-xanthosin monophosphat dugc bd sung vao duge xic

dinh tir thtr nghiém néu trén.

Protein mang cuia chung Corynebacterium dugc kiém chung 13 c6 trinh tu
nucleotit nhuw néu trong SEQ ID NO.1 va trinh ty axit amin nhu néu trong SEQ ID NO.2
(Ngin hang gen NCBI: NZ CP014279.1, WP_066795121, protein van chuyén MFS).
Protein mang nay dugc biét dén 13 protein van chuyén MFS, nhung chtic ning ctia n6 van
chua duoc xac dinh d’éy dd. Ngoai ra, hoat tinh bai tiét 5°-xanthosin monophosphat. ctia

protein mang nay ciing chua dugc biét r5. Theo sang ché, protein mang nay dugc goi 14
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“protein xmpE”.
Vi du 2: Xéc dinh protein xmpE
Vidy 2-1: Téng hop vecto thiéu hyt protein xmpE

Vecto thiéu hyt protein xmpE dugc tdng hop dé kiém chimg xem kha ning bai tiét
5’.xanthosin monophosphat c6 giam hay khong khi xmpE, 13 protein tham gia vao viéc
loai b sy trc ché sinh truéng do 5°-xanthosin monophosphat dugc xéc dinh trong vi du 1,

duoc loai bo ra khéi ching san sinh 5’-xanthosin monophosphat.

Maénh gen dé tong hop vecto dugc téng hop bang phuong phap PCR bing céch sit
dung ADN b0 gen cua ching gbc 1a ching ATCC6872. Cu thé 13, phuong phap PCR
dugc thuc hién ddi véi protein xmpE bang cach st dung cac doan mdi c6 trinh tw nhu
néu trong SEQ ID NO.3 va SEQ ID NO.4. Céc doan mdi duge sir dung duoc tbng hop
dya trén thong tin v& cac gen cua ching Corynebacterium stationis (ATCC6872) duoc
dang ky trén Ngan hang gen National Institutes of Health (NIH) (Ngén hang gen NCBI:
NZ_CP014279.1) va trinh ty nucleotit lién k& cia no.

Phuong phap PCR duoc thuc hién trong cac didu kién sau: bién tinh & nhiét do
94°C trong 5 phut; 25 chu k¥ bién tinh & nhiét 6 94°C trong 30 gidy, gin moi & nhiét do
52°C trong 30 gidy, va polyme héa & nhiét 6 72°C trong 1 phut. Sau do, budc polyme
hoa cudi ciing dwgc thuc hién ¢ nhiét do 72°C trong 5 phut. Khi manh gen xmpE dugc
khuéch dai bang cach sit dung cac doan mdi ¢6 trinh tu nhu néu trong SEQ ID NO.3 va
SEQ ID NO.4, thi thu dugc khudn polynucleotit o chiéu dai khoang 1,0 kbp. Manh gen
thu dugc dugce tach dong bang cach sit dung vecto T (Solgent) dé thu dugc vecto TOPO-
AxmpE. |

Vi du 2-2: San xuét ching thiéu hut protein xmpE

Ching KCCM-10530 dugc chuyén gen bing phuong phép xung dién véi vecto
duogc tong hop theo vi du 2-1 (bing cach sir dung phuwong phap chuyén gen theo Appl.
Microbiol. Biotechnol. (1999) 52:541-545), va chiing c6 vecto dugc chén trén nhiém sic
thd do tai t6 hop trinh tw tuong ddng dugce chon loc tir moi trudng nudi ciy chira
kanamycin (25mg/L). Chung thiéu hut protein xmpE dugc chon loc duoc goi la “chung
KCCM-10530 AxmpE”, va kha néng san sinh 5°-xanthosin monophosphat cta né dugc
déanh gia.
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Ching gbc Corynebacterium stationis KCCM-10530 va ching KCCM-
10530 AxmpE dugc cdy vao dng c6 dung tich 14mL chira méi trudong nudi ciy hat c6
thanh phin duge thé hién duéi day (3mL) va nudi cdy & nhiét do 30°C trong 24 gioy két
hop léc & tde d6 bang 170 vong/phit. Sau d6, cac moi truong nudi ciy hat (0,7mL) dugc
bd sung vao moi truong nudi cdy san sinh sau (32mL) (moi trudng nudi ciy chinh
(24mL) + moi truong nudi ciy vo tring bd sung (8mlL)) trong céc binh vach ngan co
dung tich 250mL trong Gng, sau d6 nudi cdy & nhiét do 30°C trong 72 gidy két hop lac &
tdc d6 bing 170 vong/phut. Phan tich HPLC duoc thyc hién dé xac dinh néng do cua 5°-
xanthosin monophosphat dugc san sinh sau khi két thuc nudi cdy. Thanh phan ctia moi
treong nudi cdy va cac két qua do ndng do cia 5’-xanthosin monophosphat trong mdi
trrong nudi cdy dugc thé hién trong Bang 1.

MBbi trudng nudi cAy tbi thiéu XMP

glucoza 2%, natri sulfat 0,3%, monokali phosphat 0,1%, dikali phosphat 0,3%,
magie sulfat 0,3%, canxi clorua 10mg/L, st sulfat 10mg/L, kém sulfat 1mg/L, mangan

clorua 3,6mg/L, L-xystein 20mg/L, canxi pantothenat 10mg/L, thiamin hydroclorua
5mg/L, biotin 30 pg/L, adenin 20mg/L, guanin 20mg/L, 46 pH bang 7,3

Mbi trudong nudi cdy dinh dudng XMP

pepton 1%, chiét xuét thit bd 0,5%, natri clorua 0,25%, chiét xuit nAm men 1%,

ure 0,3%, adenin 50mg/L, guanin 50mg/L, aga 2%, d0 pH b:?mg 7,2
Mbi trueong nudi cdy hat XMP trong binh

glucoza 20g/L, pepton 10g/L, chiét xuit ndm men 10g/L, natri clorua 2,5g/L, ure
3g/L, adenin 150mg/L, guanin 150mg/L, d6 pH bang 7,0

Mdi trurdng nudi cdy san sinh XMP trong binh (moi trudng nudi cdy chinh)

glucoza 50g/L, magie sulfat 10g/L, canxi clorua 100mg/L, sat sulfat 20mg/L,
mangan sulfat 10mg/L, kém sulfat 10mg/L, dong sulfat 0,8mg/L, histidin 20mg/L,

xystein 15mg/L, beta-alanin 15mg/L, biotin 100 pg/L, thiamin 5mg/L, adenin 50mg/L,
guanin 25mg/L, niacin Smg/L, do pH bang 7,0

MBdi truong nudi cdy san sinh XMP trong binh (méi trudng nudi cdy v tring bd

sung)
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monokali phosphat 18g/L, dikali phosphat 42g/L, ure 7g/L, amoni sulfat 5g/L

Béang 1
Ching 5°-xanthosin monophosphat (g/L) Hiéu suét (%)
KCCM-10530 11,8 23,6
KCCM-10530-AxmpE 1,6 3,2

Céc ndng d ciia 5’-xanthosin monophosphat trong cic moi truong nudi chy clia
ching gbc KCCM-10530 va chung thiéu hut protein xmpE KCCM-10530-AxmpE dugc
so sanh; va két qua dugc thé hién trén Bang 1 cho thiy ndng d6 cta 5’-xanthosin
monophosphat trong moéi trudng nudi cdy cua ching KCCM-10530-AxmpE di gidm it

nhit khoang 10g/L so v§i ching gbc trong cling cac diéu kién.

Theo d6, protein xmpE dugc kiém chung 12 protein tham gia bai tiét 5°-xanthosin

monophosphat.
Vi du 3: Hoat tinh cua protein xmpE dugc tang cuong

Hoat tinh cta protein xmpE trong ching dwgc ting cudng theo cac vi du sau, va
ching c6 hoat tinh cta protein xmpE duge tang cuong duge kiém ching xem khé ning

san sinh/bai tiét 5’-xanthosin monophosphat ctia né dugc gia tdng hay khong.
Vi du 3-1: Tang s6 lwgng ban sao cla protein xmpE
Vi dy 3-1-1: Téng hop vecto d8 1am ting s6 lwong ban sao cla protein xmpE

Pé kiém chung xem kha nang bai tiét 5°-xanthosin monophosphat dugc gia ting
hay khong khi hoat tinh ctia protein xmpE, dugc cho 1a tham gia vao viéc tao ra kha nang
bai tiét 5’-xanthosin monophosphat, dugc ting cudng, vecto dugc tbng hop dé ting
cudng biéu hién gen xmpE. Biang cach st dung phuong phap dé 1am tang sd luong ban

sao lam phwong phép tdng cudng, thir nghiém sau dugc thyc hién.

Manh gen d tong hop vecto nay dugc téng hop bang phuong phép PCR bang
cach stt dung khudn 1a ADN b gen ctia ching ATCC6872. Cu thé 13, gen xmpE duoc
khuéch dai d& chira doan nam trudc c6 chidu dai bang 484bp ciia gen xmpE bang cach sir
dung cip doan mdi co trinh ty nhu néu trong SEQ ID NO.5 va SEQ ID NO.6. Manh gen
xmpE duoc khuéch dai duge phan cét bang cac enzym giéi han Xbal va Spel. Phan tng
tach dong duoc thuc hién trén vi tri Xbal cia vecto pDZ (Patent Han Quéc sb 10-
0924065 va don cong bd qudc té s6 2008-033001) dé thu dugc vecto pDZ-xmpE. Sau do,
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phan tmg PCR duogc thyc hién trén gen xmpE bing cach sir dung cdp doan mdi ¢6 trinh
tw nhu néu trong SEQ ID NO.6 va SEQ ID NO.7 dé thu dugc vecto chira hai ban sao.
Sau d6, mdi manh ADN thu dugc dugc phén cit bing enzym gii han Spel, va tach dong
vao vecto pDZ-xmpE dugc phéin c4t bang enzym gii han Xbal dé thu dugc vecto. Vecto

ndy chira hai ban sao cua gen xmpE dugc goi 1a vecto “pDZ-xmpEX2”.

Vi du 3-1-2: P4nh gi4 kha ning san sinh 5’-xanthosin monophosphat ctia ching c6

s6 luong ban sao cta protein xmpE duge gia ting

Ching KCCM-10530 dugc chuyén gen bing phuong phép xung dién véi vecto
pDZ-xmpEX2 dugc tbng hop theo vi du 3-1-1(bang cach st dung phuong phép chuyén
gen theo Appl. Microbiol. Biotechnol. (1999) 52:541-545), va chung c6 vecto duoc chén
trén nhidm sic thé do tai t6 hop trinh tw twong ddng dugc chon loc tir mdi trudng nudi
cdy chira kanamycin (25mg/L). Ching chira gen dich dugc chén vao dugc chon loc bang
cach lai chéo thu cip ching so cip dugc chon lgc. Qua trinh chén thanh cong gen clua
ching dugc chuyén gen cudi cung duge kiém chung bang phuong phap PCR bang cach
stt dung cé@p doan mdi ¢6 trinh tw nhu néu trong SEQ ID NO.8 va SEQ ID NO.9. Chung
duge chon c6 s6 lugng ban sao cua protein xmpE dugc gia ting dugc goi 1a ching
“RCCM-10530-xmpEX2”, va kha ning san sinh 5°-xanthosin monophosphat cua nd
duoc danh gia.

Pé danh gia kha ning san sinh 5’-xanthosin monophosphat ciia chung, phuong
phép tuong ty nhu trong vi du 2-2 dugc st dung. Phan tich HPLC dugc thuc hién dé xac
dinh ndng d6 ctia 5’-xanthosin monophosphat dugc san sinh sau khi két thiic nudi ciy, va

két qua dugc thé hién trong bang 2.

Béang 2
Chiing 5’-xanthosin monophosphat (g/L) Hiéu suit (%)
KCCM-10530 11,8 23,6
KCCM-10530-xmpEX2 13,1 26,1

Céac ndng do cta 5’-xanthosin monophosphat trong cdc moi trudng nudi cdy clia
ching gbc Corynebacterium stationis KCCM-10530 va ching KCCM-10530-xmpEX?2
¢6 sb lugng ban sao ctia protein xmpE dugc gia ting duge so sanh; va két qua dugc thé
hién trén Bang 2 cho thiy ndng dd cla 5°-xanthosin monophosphat trong mdi truong

nudi cdy cia ching KCCM-10530-xmpEX2 bing 1,3g/L, cho thdy mirc d6 gia ting noéng
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d6 cua 5’-xanthosin monophosphat khoang 11% so v6i chung gbc trong cling céc didu
kién.

Két qua néu trén dugc hidu 1a rit c6 ¥ nghia théng ké nho d6 muc do gia ting
né)ng d6 cua 5’-xanthosin monophosphat dugc san sinh dugc kiém chimg 1a do hoat tinh

cua protein xmpE dugc ting cuong.
Vi du 3-2: Téng cuong biéu hién protein xmpE bing cach thay thé ving khéi dau
Vi dy 3-2-1: Tong hop vecto d8 thay thé ving khéi dau xmpE

Pé kiém chung xem kha ning bai tiét 5’-xanthosin monophosphat ting khi hoat
tinh cta protein xmpE, dugc cho la tham gia vao viéc tao ra kha ndng bai tiét 5°-
xanthosin monophosphat, dugc ting cuong, vecto dugc tdng hop trong d6 vung khéi dau
cua gen xmpE dugc thay thé bang ving khdi dAu c6 kha nang biéu hién manh. Manh gen
dé téng hop vecto nay dugc tbng hop bing phuong phap PCR bang cach st dung khudn
12 ADN b0 gen ctia ching ATCC6872.

Manh gen Pcj7, dugc ghi nhén 1a dugc biéu hién manh trong ching
Corynebacterium stationis nhu dugc thé hién trong Patent Han Qubc sé 10-0620092,

dugc str dung lam ving khéi dau.

Pé khuéch dai manh gen Pcj7, cdp doan mdi ¢6 trinh ty nhu néu trong SEQ ID
NO.10 va SEQ ID NO.11 dugc st dung bang cach st dung khuén 12 ADN bd gen cua
ching ATCC6872. Mdi gen xmpE dugc khuéch dai bang phuong phap PCR bang cach sir
dung cdp doan mdi ¢6 trinh tu twong tmg nhu néu trong SEQ ID NO.12 va SEQ ID
NO.13; va SEQ ID NO.14 va SEQ ID NO.15. Phéan tmg PCR dugc thuc hién trong cac
diéu kién sau: bién tinh & nhiét do 94°C trong 5 phut; 25 chu ky bién tinh & nhiét do 94°C
trong 30 gidy, gin mdi & nhiét do 52°C trong 30 gidy, va polyme hoéa ¢ nhiét @6 72°C
trong 1 phat. Sau do, budc polyme hoa cubi cling duge thuc hién & nhiét o 72°C trong 5
phut. Khuén polynucleotit c6 chidu dai bang 2,4kbp thu dugc bang phan tng PCR bing
cach st dung khuon 1a ba manh gen dugc khuéch dai bao gdbm méanh gen Pcj7, manh gen
xmpE-1, v ménh gen xmpE-2. Manh gen thu dugc duge phén cit bang enzym gi6i han
Xbal, va tach dong vao vecto mach thing pDZ dugc phan cit bang enzym giéi han Xbal
bang cach st dung T4 ligaza dé thu duoc vecto “pDZ-Pcj7/xmpE”.

Vi du 3-2-2: San xuét ching ¢6 ving khéi diu xmpE dugc thay thé va danh gia
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kha ning san sinh 5’-xanthosin monophosphat cua né

Ching KCCM10530 dugc chuyén gen bing phwong phép xung dién véi vecto
pDZ-Pcj7/xmpE dugc tbng hop theo vi du 3-2-1 (bing cach st dung phwong phép
chuyén gen theo Appl. Microbiol. Biotechnol. (1999) 52:541-545), va chung c6 vecto
duoc chén trén nhiém sic thé do tai t6 hop trinh tw twong dbng dugc chon loc tir moi
treong nudi cdy chira kanamycin (25mg/L). Chung chira gen dich duoc ting cuong duoc
chon loc bing céach lai chéo thir cip ching so cép dugc chon loc. Qué trinh cheén thanh
cong gen vung khai d4u cta chung dugc chuyén gen cubi cing dugc kidm chimg bing
phuong phap PCR bang céch st dung cap doan mdi ¢6 trinh tw nhu néu trong SEQ ID
NO.16 va SEQ ID NO.17. Chung trong d6 ving khéi dau duge thay thé bang ving khéi
d4u c6 hoat tinh manh hon duoc goi la ching “KCCM-10530-Pcj7/xmpE”, va kha nang

san sinh 5°-xanthosin monophosphat cia n6 dugc danh gia.

pé danh gia kha ning san sinh 5’-xanthosin monophosphat cta ching, phuong
phap twong ty nhu trong vi du 2-2 duge st dung. Phan tich HPLC dugc thuc hién dé xac
dinh néng d6 cua 5’-xanthosin monophosphat duoc san sinh sau khi két thiic nudi céy, va

két qua duoc thé hién trong bang 3.

Bang 3
Ching 5°-xanthosin monophosphat (g/L) Hidu suit (%)
KCCM-10530 11,8 23,6
KCCM-10530-Pcj7/xmpE 12,5 25.0

Céc ndng do cia 5’-xanthosin monophosphat trong cac mdi truong nuodi ciy cua
ching gbc Corynebacterium stationis KCCM-10530 va ching KCCM-10530-Pcj7/xmpE
c6 mirc dd biu hién protein xmpE dugc ting cudng do ving khéi ddu c6 hoat tinh manh
hon duogc so sanh; va két qua dugc thé hién trén Bang 3 cho thiy noéng do cua 5°-
xanthosin monophosphat trong mdi truong nudi chy ciia ching KCCM-10530-Pcj7/xmpE
bang 0,7g/L, cho thiy muc do gia ting ndng do clia 5’-xanthosin monophosphat khoang

6% so v&i chung goc trong cung cac dicu kién.

Két qua néu trén dugc hidu 1a r4t c6 ¥ nghia théng ké nhd d6 muc do gia ting
ndng d6 ctia 5’-xanthosin monophosphat dugc san sinh dugc kiém chung 12 do hoat tinh

cua protein xmpE duogc tdng cuong.

Vi du 3-3: Thay thé bd ba ma hoa khoi dau cta protein xmpE
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Vi du 3-3-1: Téng hop vecto dé thay thé bd ba ma hoa khoi du cia protein xmpE

Pé kiém ching xem hoat tinh bai tiét 5’-xanthosin monophosphat dugc gia ting
hay khong khi biéu hién protein xmpE, dugc cho 1a tham gia vao viéc tao ra hoat tinh bai
tiét 5°-xanthosin monophosphat, dugc ting cuong, vecto dugc tdng hop trong d6 bd ba
mé hoa khéi dau gtg dugc thay thé bang atg. Manh gen dé tdng hop vecto nay dugc tbng
hop bing phuong phép PCR bang cach st dung khudn 1a ADN bd gen cia chung
ATCC6872. Dé tdng hop vecto c6 bd ba ma hoa khoi dau gtg dugc thay thé bang atg, hai
manh gen A va gen B duoc tbng hop bing cach st dung cdp doan mdi ¢6 trinh tu twong
tng nhu néu trong SEQ ID NO.18 va SEQ ID NO.19, va SEQ ID NO.20 va SEQ ID
NO.21. Phan tmg PCR dugc thyc hién trong céc diéu kign sau: 25 chu ky bién tinh &
nhiét d6 94°C trong 5 phut; bién tinh & nhiét do 94°C trong 30 gidy; gén mdi & nhiét do
52°C trong 30 gidy; va polyme hoa & nhiét d§ 72°C trong 1 phat. Sau d6, budc polyme
héa cubi cung dugc thuc hién ¢ nhiét do 72°C trong 5 phit. Két qua 13, polynucleotit co
chiéu dai khoang 0,7kbp va polynucleotit co chiéu dai khoang 1kbp dugc tbng hop twong
tmg cho manh gen A va méanh gen B. Béng céach st dung hai manh nay lam Khu6n, phan
tmg PCR duogc thuc hién béng cach sir dung cdp doan mdi ¢6 trinh tu nhu néu trong SEQ
ID NO.18 va SEQ ID NO.21 dé thu dugc san phim PCR c6 chiéu dai khoang 1,7 kbp
(sau day duoc goi t4t 12 “manh gen gla”). Phan tng polyme hoéa dugc thuc hién trong céac
didu kién sau: 25 chu k¥ bién tinh & nhiét do 94°C trong 5 phut; bién tinh ¢ nhiét do 94°C
trong 30 gidy; gén mdi & nhiét 4o 55°C trong 30 gidy; va polyme héa ¢ nhiét do 72°C
trong 120 gidly. Sau do, budc polyme hoa cudi cing dwgc thyc hién & nhiét d§ 72°C trong

7 phat.

Manh gen thu dugc dugc phin cit bang enzym gii han Xbal, va tich dong vao
vecto mach thing pDZ dugc phan cét bang enzym gi6i han Xbal bang cach st dung T4
ligaza dé thu dugc vecto “pDZ-xmpE (gla)”.

Vi du 3-3-2: San xuét ching c6 bd ba ma hoa khoi dau xmpE dugc thay thé va
danh gia kha ning san sinh 5’-xanthosin monophosphat ctia n6

Ching KCCM-10530 dugc chuyén gen bang phuong phap xung dién voi vecto
pDZ-xmpE(gla) duoc tbng hop theo vi du 3-3-1 (bing cach st dung phwong phap
chuyén gen theo Appl. Microbiol. Biotechnol. (1999) 52:541-545), va chung co6 vecto

dugc chén trén nhiém sic thé do tai td hop trinh ty twong déng dugc chon loc tir mdi
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trrong nudi cdy chira kanamycin (25mg/L). Chung chira gen dich dugc ting cudng dugce
chon loc bang cach lai chéo thit cép ching so cip duge chon loc. Qué trinh chén thanh
cong gen vung khéi dau cua ching duge chuyén gen cudi cliing dugc kiém chung bang
phuong phap PCR bang cach st dung cdp doan mdi ¢6 trinh tw nhu néu trong SEQ ID
NO.18 va SEQ ID NO.21, sau d6 phén tich trinh tu nucleotit dugc thay thé bing phuong
phép phén tich trinh ty nucleotit. Chung dugc chon trong d6 xmpE b ba mé hoa khéi
diu dugc thay thé bing atg dugc goi l1a chung CJX1662, va khid ning sdn sinh 5’°-

xanthosin monophosphat cia né dugc danh gia.

Pé danh gia kha ning san sinh 5’-xanthosin monophosphat ctia ching nay, phuong
phép twong tir nhu trong vi du 2-2 dugc st dung. Phéan tich HPLC dugc thuce hién dé xac
dinh ndng d6 cia 5’-xanthosin monophosphat dugc san sinh sau khi két thic nudi cdy, va

két qua duoc thé hién trong bang 4.

Béang 4
Chung 5’-xanthosin monophosphat (g/L) Hiéu suét (%)
KCCM-10530 11,8 23,6
CJX1662 14,1 28,2

Céc ndng dd clia 5’-xanthosin monophosphat trong cac moi truong nudi cdy cta
ching gbc Corynebacterium stationis KCCM-10530 va ching CJX1662 c6 bd ba ma hoa
khéi du cia protein xmpE dugc thay thé duoc so sanh; va két qua dugc thé hién trén
Béng 4 cho thdy ndéng do ctia 5°-xanthosin monophosphat trong moi trudng nudi chy cua
ching CJX1662 bang 2,3g/L, cho thly muc do gia ting néng do cua 5’-xanthosin

monophosphat khoang 20% so v6i chung gdc trong cling céc diéu kién.

Két qua néu trén dugc hidu 12 rat c6 ¥ nghia théng ké nhd d6 muc do gia ting
ndng d6 ciia 5’-xanthosin monophosphat dugc san sinh dugc kiém chtmg 13 do hoat tinh

cua protein xmpE dugc tdng cudng.

Hon nita, ching CJX1662 dugc san xuét néu trén dwoc luwu trit tai Ngan hang
gibng vi sinh vét va té bio Han Quéc vao ngay 11 thang 04 nim 2018 v6i ma dang ky
KCCM12248P theo hiép uéc Budapest vé ding ky luu trit vi sinh vat qubc té& ding cho
muc dich ding ky cép Patent.

Vi du 3-4 San xuit ching c6 hoat tinh ciia protein xmpE dugc ting cudng trén co

s& dong té bao san sinh 5°-xanthosin monophosphat thé dai
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Vi du 3-4-1: San xuit ching c6 hoat tinh cta protein xmpE dugc tdng cudng trén

co s& dong té bao san sinh 5°-xanthosin monophosphat thé dai

Chiing c¢6 kha ning san sinh 5’-xanthosin monophosphat dugc san xut bang cach
lam suy yéu hoat tinh cia adenylosucxinat synthetaza va 5°-xanthosin monophosphat
dehydroaza, tham gia vao cdc qué trinh chuyén héa 5’-xanthosin monophosphat, trong
ching ATCC6872 thé dai. P& 1am giam hoat tinh cta hai enzym néu trén, ching dugc san
xuét trong d6 “a”, nucleotit thir nhét cha trinh tu nucleotit ciia purA va guaA, cac gen ma
hoéa twong tng hai enzym néu trén, duge thay thé bang “t”. Tt hon nita néu, chiing dugc
san xuit bing cach lam giam bidu hién cta hai gen trong chung ATCC6872 dugc goi la

ching CJX1663.

Chung CJX1663 dugc san xuét duge chuyén gen bang phuong phap xung dién voi
vecto pDZ-xmpE(gla) duge téng hop theo vi du 3-3-2 , va chung co vecto dugc chén
trén nhidm sic thé do ti t6 hop trinh tw tuong ddng dugc chon loc tir mdi truong nudi
cdy chira kanamycin (25mg/L). Ching chira gen dich dugc ting cudng dugc chon loc
bang céch lai chéo thi cip ching so cép dugc chon loc. Qud trinh chen thanh cong gen
ving khéi d4u cua chung dugc chuyén gen cubi cing dugc kiém chung bang phuong
phap PCR bang cach st dung cdp doan mdi ¢c6 trinh ty nhu néu trong SEQ ID NO.18 va
SEQ ID NO.21.

Chung trong d6 bd ba mi héa khoi dau xmpE dugc chon dugc thay thé bing atg
dugc goi la “ching CJX1663_xmpE(gla)”, va kha ning san sinh 5’-xanthosin
monophosphat ciia n6 dugce danh gia.

Phan tich HPLC dugc thuc hién dé xac dinh néng do cua 5’-xanthosin

monophosphat dugc san sinh sau khi két thic nudi cy, va két qua duoc thé hién trong

bang 5.
Bang 5
Chung 5’-xanthosin monophosphat (g/L) Hiéu suit (%)
CJX1663 2,1 4,2
CJX1663 xmpE(gla) 2,8 5,6

Céac ndng d6 cta 5’-xanthosin monophosphat trong cac moi truong nudi cdy cia
ching gbc Corynebacterium stationis CIX1663 va ching CJX1663 xmpE(gla) c6 b ba

ma hoa khoi ddu cua protein xmpE dugc thay thé dugc so sanh; va két qua duogc thé hién
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trén Bang 5 cho thiy ndng do ctia 5°-xanthosin monophosphat trong moi trudng nudi cdy

cua ching CJX1663 xmpE(gla) bing 2,8g/L, cho thiy muc do gia ting ndng do cta 5°-

xanthosin monophosphat khoang 33% so v6i ching gbc trong cling céc diéu kién.

Két qua nay cho thdy ring bing cich ting cudng hoat tinh cua protein (xmpE)

theo sang ché, bai tiét 5°-xanthosin monophosphat, thi hiéu suit san sinh 5’-xanthosin

monophosphat c6 thé dugc gia ting.

Béng thoi, céac trinh tu doan mdi duge sir dung theo sang ché duoc thé hién trong

Bang 6.

Bang 6

SEQ ID NO.

Sequence

GTCAAACTCTTTACGCCGACG

CGACAACACCAACAGATACTGC

ATGCTCTAGACTAGATCTTCTCGACGGGCAG

ATGATACTAGTCCTTGGGGACTTCGCGTGTCG

ATGATACTAGTCTAGATCTTCTCGACGGGCAG

TTCGGCTCAGCATTTTCCAC

CAATAGTGGTCGCGATGACG

GCAGTAAGGAGAATCAGAAACATCCCAGCGCTACTA

ACCTCTTCGGTTGTGTGCACGAGTGTTTCCTITTCGTTGGG

ATGCTCTAGATCCAGTGTGGTTAAGAAGTCG

CGCTGGGATGTTTCTGATTCTCCTTACTGCAGT

GTACCCAACGAAAGGAAACACTCGTGCACACAACCGAAGAGGT

ATGCTCTAGATTATTGAGCCAGAACCATGG

CTAGATCTTCTCGACGGGCAG

CAATAGTGGTCGCGATGACG

ATGCTCTAGATCCAGTGTGGTTAAGAAGTCG

GACCTCTTCGGTTGTGTGCATGATTCTCCTTACTGCAGTTA

TAACTGCAGTAAGGAGAATCATGCACACAACCGAAGAGGTC

ATGCTCTAGACTCGCTCTTGTCGACAACAC

Théng tin luu trit vi sinh vat theo sang ché

Vi sinh vat theo sang ché dugc luu trit v6i cdc thong tin dudi day:

Ngudi dang ky luu trit CJ CHEILJEDANG CORPORATION,
CJ CHEILJEDANG CENTER, 330, Dongho-ro, Jung-
gu, Seoul 04560, Republic of Korea
Chuing vi sinh vét dugc dang ky luu trit Chung Corynebacterium stationis CJX1662
Ma déng ky luu trit KCCM12248P
Ngay dang ky luu trit Ngay 11 thang 04 nam 2018
Ngan hang giéng vi sinh vat va t& bao Han Qudc, c6 dia
Co quan luu trit chi tai Yurim B/D, 45 Hongjenae-2ga-gil, Seodaemun-
gu, Seoul 03641, Republic of Korea
Phuong phép luu trit vi sinh vét theo sang ché duoc thyc hién theo hiép w6c Budapest vé dang ky
I trit vi sinh vat qubc t€ dung cho muc dich dang ky cap Patent.
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Ngudi ¢6 hidu biét trung binh trong linh vuc nay s& hiéu ring sang ché c6 thé
duoc thuc hién theo cac dang cu thé khac ma khong nim ngodi pham vi cua sang ché.
V& vén d& nay, cac phuwong dn dugc mo ta chi nhim muc dich minh hoa chit khong gidi
han pham vi cua sang ché. Do d6, pham vi clia sang ché duoc x4c dinh bing bd yéu ciu
bao ho kém theo chir khong phai phin mé ta néu trén. Toan bo cac thay déi ddi véi bd

yéu cau bao h cling nam trong pham vi ctia sdng ché.
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YEU CAU BAO HQ
1. Vi sinh vat thudc chi Corynebacterium san sinh 5’-xanthosin monophosphat, trong do

protein chira trinh tw axit amin nhu néu trong SEQ ID NO:2 ¢6 hoat tinh dugc ting cuong.

2. Vi sinh vat thudc chi Corynebacterium theo diém 1, trong d6 protein chira trinh tu axit
amin nhu néu trong SEQ ID NO:2 dugc ma hoéa boi gen chira trinh tu nucleotit nhu néu

trong SEQ ID NO:1.

3. Vi sinh vat thudc chi Corynebacterium theo diém 1, trong d6 hoat tinh ciia protein
chira trinh ty axit amin nhu néu trong SEQ ID NO:2 dugc téng cuong bang cach lam tang
sd luong ban sao cla cac polynucleotit ma hoa protein, ting cudng hoat tinh ving khoi

déu, thay thé bo ba ma hoa khéi dAu hodc tb hgp cua chung.

4. Vi sinh vat thudc chi Corynebacterium theo diém 1, trong d6 vi sinh vat thudc chi

Corynebacterium san sinh 5°-xanthosin monophosphat 1a Corynebacterium stationis.

5. Phuong phap san xuit 5’-xanthosin monophosphat bao gbm cac budc sau: nudi chy vi
sinh vat thudc chi Corynebacterium theo diém bét ky trong sé céc diém tir 1 dén 4 trong
mdi trudng nudi cdy; va thu nhén 5’-xanthosin monophosphat tir vinh sinh vat nay hodc
moi truong nudi cly.

6. Phuong phép san xuit 5’-xanthosin monophosphat theo diém 5, trong d6 vi sinh vat
thuoc chi Corynebacterium san sinh 5’-xanthosin monophosphat 1a Corynebacterium

stationis.
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DANH MUC TRINH TU

<110> CJ CHEILJEDANG CORPORATION

<120> VI SINH VAT THUQC CHI CORYNEBACTERIUM SAN SINH 5’-XANTHOSIN MONOPHOSPHAT VA PHUONG PHAP
SAN XUAT 5’ -XANTHOSIN MONOPHOSPHAT BANG VI SINH VAT NAY

<130> OPA18214

<150> KR 10-2018-0065681

<151> 2018-06-07

<160> 21
<170> KoPatentIn 3,0
<210> 1

<211> 1242
<212> ADN
<213> Corynebacterium sp.

<400> 1

gtgcacacaa ccgaagaggt caaactcttt acgccgacgt ttatcatggg gtgggtcgec 60
aacttcctge agttcttggt gttctacttc ctcatcacca cgatggcgct ctacgcaacc 120
aaggaattca gcgcatcgga aaccgaagca ggctttgccg ccagtgcgat tgttatcggt 180
gcggtctttt cccgtttggt ttccggatac attattgacc gcttcggtcg ccgcaaaatt 240
gtggtggtct ccgtcatcge gaccactatt gcgtgcgcgce tatatatccc gatcgattct 300
ttggggctgce tctacgctga ccgcttctte cacggtgtag cttatgcctt tgcgtgcacc 360
gcgattatgg cgatggtcca ggaactcatt ccttctgcac gccgctccga aggcactggce 420
tacctggctt tgggtaccac cgtttcgget gctatcggac cagcgctagce gctatttttg 480
ctgggttctt tcaactacga agtcctcttc gttgtcgtec tcggcatttc gattgtctcet 540
ttgatcgctt cgctagtcat ctatttccge acctccgacc cagagccaga gctggatgaa 600
aacggcaatg ctgctgagcc cattaagttc agcttcaagt ccatcattaa ccctaaagtc 660
ttgccgattg gectcttcat gectgetggta gcctttgect actccggegt gatcgcacat 720
atcaacgctt ttgctgaaaa ccgcgacgtt gttactggcg caggcctatt ctttatcgct 780
tacgccatct ccatgttcgt gatgcgctcc taccttggta aattgcaaga ccgccggggc 840
gataacagcg ttatctactt tggtctcgta ttctttgtta tctcatttat cgtgctctcg 900
ctttctaccg ccaactggca tgtcgttgte gctggcgtge tagcaggtct gggctacgge 960
accttgatgc cagctgctca agcagtatct gttggtgttyg tcgacaagag cgagttcggce 1020
tcagcatttt ccaccttgtt ccttttcgtt gacctcggct tcggettcgg cccagtcatce 1080
cttggtgcag tggtttccge gattggctac ggttcgatgt atgcagtgct cgtcggcgtce 1140
ggcgttattg ctggcatcta ctacctgttc acccacgcac gcaccgagcg cgcaaagcac 1200
ggcgtagtca agcatgtaga aaccatggtt ctggctcaat aa 1242
<210> 2

<211> 413

<212> PRT
<213> Corynebacterium sp.
<400> 2
Val His Thr Thr Glu Glu Val Lys Leu Phe Thr Pro Thr Phe Ile Met
1 5 10 15
Gly Trp Val Ala Asn Phe Leu Gln Phe Leu val Phe Tyr Phe Leu Ile
20 25 30
Thr Thr Met Ala Leu Tyr Ala Thr Lys Glu Phe Ser Ala Ser Glu Thr
35 40 45
Glu Ala Gly Phe Ala Ala Ser Ala Ile Val Ile Gly Ala Val Phe Ser
50 55 60
Arg Leu Val Ser Gly Tyr Ile Ile Asp Arg Phe Gly Arg Arg Lys Ile
65 70 75 80
val val Val Ser Val Ile Ala Thr Thr Ile Ala Cys Ala Leu Tyr Ile
85 90 95
Pro Ile Asp Ser Leu Gly Leu Leu Tyr Ala Asp Arg Phe Phe His Gly
100 105 110
val Ala Tyr Ala Phe Ala Cys Thr Ala Ile Met Ala Met Val Gln Glu
115 120 125
Leu Ile Pro Ser Ala Arg Arg Ser Glu Gly Thr Gly Tyr Leu Ala Leu
130 135 140
Gly Thr Thr Val Ser Ala Ala Ile Gly Pro Ala Leu Ala Leu Phe Leu
145 150 155 160
Leu Gly Ser Phe Asn Tyr Glu Val Leu Phe Val Val Val Leu Gly Ile
165 170 175
Ser Ile Val Ser Leu Ile Ala Ser Leu Val Ile Tyr Phe Arg Thr Ser
180 185 190
Asp Pro Glu Pro Glu Leu Asp Glu Asn Gly Asn Ala Ala Glu Pro Ile
195 200 205
Lys Phe Ser Phe Lys Ser Ile Ile Asn Pro Lys Val Leu Pro Ile Gly
210 215 220
Leu Phe Met Leu Leu Val Ala Phe Ala Tyr Ser Gly Val Ile Ala His
225 230 235 240
Ile Asn Ala Phe Ala Glu Asn Arg Asp Val Val Thr Gly Ala Gly Leu
245 250 255
Phe Phe Ile Ala Tyr Ala Ile Ser Met Phe Val Met Arg Ser Tyr Leu
260 265 270
Gly Lys Leu Gln Asp Arg Arg Gly Asp Asn Ser Val Ile Tyr Phe Gly
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275 280 285
Leu Val Phe Phe Val Ile Ser Phe Ile Val Leu Ser Leu Ser
290 295 300
Asn Trp His val Val Val Ala Gly Val Leu Ala Gly Leu Gly
305 310 315 320
Thr Leu Met Pro Ala Ala Gln Ala Val Ser Val Gly Val Val
325 330 335
Ser Glu Phe Gly Ser Ala Phe Ser Thr Leu Phe Leu Phe Val
340 345 350
Gly Phe Gly Phe Gly Pro Val Ile Leu Gly Ala Val val Ser
355 360 365
Gly Tyr Gly Ser Met Tyr Ala Val Leu Val Gly Val Gly Vval
370 375 380
Gly Ile Tyr Tyr Leu Phe Thr His Ala Arg Thr Glu Arg Ala
385 390 395 400
Gly Val val Lys His Val Glu Thr Met Val Leu Ala Gln
405 410
<210> 3
<211> 21
<212> ADN
<213> Trinh tuy nhan tao
<220>
<223> xmpE del F
<400> 3
gtcaaactct ttacgccgac g
<210> 4
<211> 22
<212> ADN
<213> Trinh tu nhéan tao
<220>
<223> xmpE del R
<400> 4
cgacaacacc aacagatact gc
<210> 5
<211> 31
<212> ADN
<213> Trinh tuy nhén tao
<220>
<223> xmpE 2copy F (xbal)
<400> 5
atgctctaga ctagatcttc tcgacgggca g
<210> 6
<211> 32
<212> ADN
<213> Trinh ty nhén tao
<220>
<223> xmpE 2copy R (spel)
<400> 6
atgatactag tccttgggga cttcgegtgt cg
<210> 7
<211> 32
<212> ADN
<213> Trinh tu nhén tao
<220>
<223> xmpE 2copy F (spel)
<400> 7
atgatactag tctagatctt ctcgacgggc ag
<210> 8
<211> 20
<212> ADN
<213> Trinh ty nhan tao
<220>
<223> xmpE 2copy CF
<400>
ttcggctcag cattttccac
<210> 9
<211> 20
<212> ADN
<213> Trinh ty nhan tao
<220>
<223> xmpE 2copy CR
<400> 9
caatagtggt cgcgatgacg
<210> 10
<211> 36
<212> ADN
<213> Trinh ty nhédn tao
<220>
<223> Pcj7 F
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<400> 10

gcagtaagga gaatcagaaa catcccagcg ctacta 36
<210> 11

<211> 40

<212> ADN
<213> Trinh ty nhéan tao

<220>

<223> Pcj7 R

<400> 11

acctcttcgg ttgtgtgcac gagtgtttce tttcgttggg 40
<210> 12

<211> 31

<212> ADN
<213> Trinh ty nhéan tao

<220>

<223> xmpE P 1

<400> 12

atgctctaga tccagtgtgg ttaagaagtc g 31
<210> 13

<211> 33

<212> ADN
<213> Trinh ty nhén tao

<220>

<223> xmpE P 2

<400> 13

cgctgggatg tttctgatte tccttactge agt 33
<210> 14

<211> 43

<212> ADN
<213> Trinh ty nhéan tao

<220>

<223> xmpE P 3

<400> 14

gtacccaacg aaaggaaaca ctcgtgcaca caaccgaaga ggt 43
<210> 15

<211> 30

<212> ADN
<213> Trinh ty nhéan tao

<220>

<223> xmpE P 4

<400> 15

atgctctaga ttattgagcc agaaccatgg 30
<210> 16

<211> 21

<212> ADN
<213> Trinh ty nhén tao

<220>

<223> Pcj7/xmpE CF

<400> 16

ctagatcttc tcgacgggca g 21
<210> 17

<211> 20

<212> ADN
<213> Trinh ty nhén tao

<220>

<223> Pcj7/xmpE CR

<400> 17

caatagtggt cgcgatgacg 20
<210> 18

<211> 31

<212> ADN
<213> Trinh ty nhén tao

<220>

<223> xmpE atg 1

<400> 18

atgctctaga tccagtgtgg ttaagaagtc g 31
<210> 19

<211> 41

<212> ADN
<213> Trinh tu nhan tao

<220>

<223> xmpE atg 2

<400> 19

gacctctteg gttgtgtgca tgattctect tactgcagtt a 41
<210> 20

<211> 41

<212> ADN
<213> Trinh tu nhéan tao
<220>
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<223> xmpE atg 3

<400> 20

taactgcagt aaggagaatc atgcacacaa ccgaagaggt c
<210> 21

<211> 30

<212> ADN

<213> Trinh ty nhén tao

<220>

<223> xmpE atg 4

<400> 21

atgctctaga ctcgctcttg tcgacaacac
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