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Linh vuc ky thuat dwoc dé cap

Sang ché dé cap dén vi sinh vat thudc chi Corynebacterium san sinh nucleotit purin
va phuong phép san xuét nucletotit purin str dung vi sinh vat nay, va phuong phdp tang

cudng san xuat nucleotit purin.
Tinh trang k¥ thuit cia sang ché

Céc nucleotit purin nhu 5’-inosin monophosphat (sau day goi 1a IMP), 5’-
xanthosin monophosphat (sau day goi 1a XMP), 5’-guanosin monophosphat (sau day
goi 1a GMP), 5’-adenyl axit (sau day, AMP), v.v,, la cac chét trung gian cta hé théng
trao dbi chat ciia qua trinh sinh tdng hop axit nucleic. Cac chét trung gian c6 vai trd sinh
ly quan trong trong co thé va duoc st dung rong rai trong thuc pham, dugc pham, v.v..
Trong sb céac chét trung gian nay, IMP ¢6 huong vi thit bd va GMP ¢6 huong vi nim
duoc st dung rong rai nhu la phu gia gia vi thuc pham. Ngoai ra, nguoi ta da biét khi
tron hai nguyén liéu d6 véi bot ngot (mononatri glutamate: MSG), huong vi cua ching
dugc tang thém, va do d6, hdn hop gia vi thanh phtrc hop trong d6 c6 hén hop ba nguyén

liéu nay dugc st dung rong rai.

Trong khi do, cac vi du phuong phép san xuét nucleotit purin c6 thé bao gdm: (1)
phuong phap bing cach phan hity enzym cta axit ribonucleic (ARN) duoc chiét xuét tir
cac té bao nAm men; (2) phuong phép diéu ché biang cach 1én men nudi cAy vi sinh vat
san sinh nucleotit purin va thu hdi truc tiép nucleotit purin trong chét 16ng nudi ciy; (3)
phuong phap phosphoryl héa hoc nucleosit san xuét bing 1én men, v.v. (patent Han
Québc sb 101049023, cong bé Patent Nhat Ban s 4363042, patent Han Qudc s6 10-
1210704, va Agri. Biol. Chem., 36(9), 1511-1522). Trong cac phuong phap nay, trong
khi phuong phap (1) co6 cac vAn dé vé& cung/cau nguyén liéu thd va hiéu qua kinh té,
phuong phép (2) dugc str dung rong rai do céc 1gi thé v& kinh t& va méi truong clia no.
Trong khi d6, trong truong hop san xuat GMP (mdt loai nucleotit purin), né ¢ han ché
& chd ning suit thap do vAn dé do thAm mang té bao ctia n6, va do d6, phuong phéap san
xudt GMP béng bién ddi enzym cua XMP dugc san xuét théng qua 1én men vi khuén

dugc su dung.
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Tuy nhién, trong qué trinh san xuét nucleotit purin bang 1én men st dung vi sinh
vat, vi sinh vat co thé bi cang théng do cac yéu td nhiét do, do pH, ap suat thAm théu,
suy dinh dudng, va oxy hoéa. Trong cac yéu t6 nay, ddc biét la mAt can bang oxy héa,
cac gbe tuw do oxy hoa (reactive oxygen species: ROS) la yéu t6 khong thé tranh khoi
phét sinh trong qué trinh san xuit 1én men, tré thanh nguyén nhén chinh, va ROS ¢o6 thé
]a nguyén nhén gay tang trudng bt thudng cta vi sinh vat.

Ban chét ky thuat ciia sang ché

Céac tac gia sang ché da nghién ctru va nd lyc thuc hién d8 cai thién nang suét cia
cac nucleotit purin bang cach khéc phuc mAt can bang oxy hoa c6 thé xay ra trong qua
trinh 1én men cuda vi sinh vét. Két qua 1a, ho da x4c dinh rﬁng trong vi sinh vat c6 protein
cu thé bi bat hoat, ning sudt cua cac nucleotit purin dugc cai thién cling nhu su ting
truéng cta vi sinh vat duge duy tri, nho d6 hoan thanh sang ché.

Muc dich cua sang ché 1a @& xuét vi sinh vat thudc chi Corynebacterium san sinh
nucleotit purin, trong d6 protein chira trinh ty axit amin SEQ ID NO: 1 bi bét hoat.

Muc dich khéc cua sang ché 1a dé xuit phuong phap san xuét nucleotit purin st
dung vi sinh vat.

Muc dich khéac nita cia sang ché 1a @ xuét phuong phép tang cuong san Xudt
nucleotit purin trong vi sinh vat thudc chi Corynebacterium bao gdm bat hoat protein
cia sang ché trong vi sinh vét thudc chi Corynebacterium.

Muc dich khac nita ciia sang ché 1a d& xuét sir dung vi sinh vat dé san xuét nucleotit
purin.

Hiéu qua dat dugc cua sang ché

Vi sinh vét san sinh c4c nucleotit purin theo sang ché c6 thé san xuat cac nucleotit
purin vé6i hi€u suét cao. Ngoai ra, cac nucleotit purin dugc san xuét c6 thé tmg dung
khong chi véi thuc dn dong vét hodc phu gia thirc dn chin nudi, ma con trong cac san
phém khac nhau (vi du, thirc dn ciia nguoi hodc céac phu gia thyc phém, cac gia vi, dugc
pham, v.v.).

M@ té chi tiét sang ché

Séang ché dugc mo ta chi tiét dudi day. Trong khi do, cac phan md t& va cac phuong

an tuong tmg dugc bdc 16 ¢ day co thé dugc ap dung cho céc phan mo t& va cac phuong
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4n khéc. Tirc 13, tit ca su két hop cia céc yéu to khac nhau boc 16 & day nam trong pham
vi bao ho ctia sang ché. Hon nita, pham vi bao hd cua sang ché khong bi giéi han boi
cac phan md ta cu thé dudi déy.

DPé dat dugc cac muc dich néu trén, khia canh ciia sang ché dé xuat vi sinh vét
thudc chi Corynebacterium san sinh nucleotit purin, trong d6 vi sinh vat c6 protein chira

trinh tu axit amin SEQ ID NO: 1 bi bét hoat.

Theo phuong an uu tién, sang ché @ xuét chung Corynebacterium stationis san
sinh nucleotit purin, trong d6 ching c6 protein chira trinh tu axit amin SEQ ID NO: 1 bi

bét hoat.

Nhu st dung & day, thuat nglt “nucleotit purin” dé cap chung dén hop chét hitu co,
¢6 purin nucleosit va trong d6 nhom phosphat 1 lién két véi gbe dudng cla nucleosit

bang lién két este.

Cu thé 13, nucleotit purin co thé 13 it nhit mot nucleotit purin dugc chon tir nhom
gbm c6 IMP, XMP, GMP, va AMP, nhung cac nucleotit purin cé kha ning ting nang
sudt bang cach bt hoat protein ¢6 trinh ty axit amin SEQ ID NO: 1 ¢6 thé dugc bao

gdm nhung khong gidi han.

Nhu st dung & day, thuat ngit “protein chira trinh ty axit amin SEQ ID NO: 17
cap dén protein dugc ma hoa boi gen thudc nhém ho WhiB, va cu thé 13, chung c6 thé
]a diéu chinh phién ma WhiB. Protein bao gdm bdn gbc xystein duge bao tdn dé tao
thanh nhom nhay cam véi oxy va nito oxit (4Fe-4S) va protein da biét dong vai tro quan
trong trong biéu hién cac dic tinh sinh hoc cua xa khudn Actinomycetes. Nhiing chirc
ning cta n6 duge xac dinh dén nay da biét c6 lién quan dén chac nang té bao tong thé
(vi du, sinh bénh hoc, khang khang sinh, sinh truéng té bao, v.v.), nhung cac chtrc ning
va co ché cu thé ciia chiing chua dugc nghién ctru k§.

Protein c6 trinh tu axit amin SEQ ID NO: 1 cua sang ché ¢ thé 1a protein chua
trinh ty axit amin SEQ ID NO: 1, protein vé co ban chira trinh tu axit amin SEQ ID NO:
1, hodc protein c6 chira trinh tu axit amin SEQ ID NO: 1, nhung protein khong bi gidi
han ¢ day.

Ngoai ra, protein cia sang ché c6 thé 1a protein gdm c6 trinh tw axit amin dugc thé

hién nhu SEQ ID NO: 1, nhung bat ky trinh ty c6 hoat tinh ddng nhét voi protein c6 thé
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bao gébm khong gidi han, va nguoi c6 hiéu biét trung binh trong cung linh vyc k¥ thuat
¢6 thé thu dugc thong tin trinh ty tir dit li¢u da biét (vi du, Ngan hang gen-GenBank cia
Trung tdm Thong tin Cong nghé¢ Sinh hoc Qudc gia - NCBI: National Center for
Biotechnology Information, v.v.). Ngoai ra, protein chira trinh tu axit amin SEQ ID NO:
1 cua sang ché c6 thé 1a protein chura trinh tu axit amin SEQ ID NO: 1, hodc protein
chira trinh tu axit amin SEQ ID NO: 1 ¢6 do tuong ddng hodc ddng nhat véi trinh tu axit
amin SEQ ID NO: 1 it nhéat 60%, 70%, 80%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 97%, 98%, hodc 99%. Ngoai ra, 10 rang la protein
bét ky co trinh ty axit amin bi x0a, sua dbi, thay thé, hodc thém mot phén trinh tu ¢6 thé
nam trong pham vi bao ho clia sang ché, mién 1a protein ¢ trinh tur axit amin Vi bat ky
tuong dong hodc ddng nhét & trén va biéu hién hoat tinh sinh hoc twong tng véi protein
o trén.

Hon nita, bat ky polypeptit dugc ma héa boi polynucleotit lai héa dudi cac didu
kién nghiém ngat véi dau do c6 thé duoc didu ché tir cac trinh tu gen da biét (vi duy, cac
trinh tu bd sung vdi tit cd hodc mot phan cua trinh tu nucleotit mé hoa cho polypeptit
c4u thanh protein & trén) va c6 hoat tinh ddng nhét véi protein chira trinh ty axit amin

SEQ ID NO: 1, ¢6 thé bao gdm ma khong bi gi6i han.

Tic 13, theo sang ché, mic du duge mo ta nhu “protein hodc polypeptit bao gdm
trinh tu axit amin ctia SEQ ID NO cu thé”, “protein hogc polypeptit chira trinh tu axit
amin cua SEQ ID NO cu thé”, hodc “protein hodc polypeptit c6 trinh tu axit amin cua
SEQ ID NO cu thé”, rd rang 1a protein bat ky c6 trinh ty axit amin bi x0a, sua dbi, thay
thé, thay thé bao thu hodc thém mot phan trinh tu ¢6 thé bao gém trong pham vi clia
sang ché, mién 1a protein ¢ hoat tinh ddng nhét hodc tuong timg véi polypeptit chira
trinh tu axit amin cua SEQ ID NO cu thé. Vi dy, trong trudng hop trinh tu khong thay
dbi chtrc nang cta protein dugc thém vao dau tan cung N (N-terminus) va/hoac dau tan
cung C (C-terminus) cta trinh ty axit amin, trudng hop trinh ty axit amin c6 dot bién
x4y ra tu nhién, hodc trong truong hop trinh tu axit amin c6 dot bién cam (im lang) hodc

thay thé bao thu cta ching.

Thuét ngit “thay thé bao thu” dé cap dén thay thé mot axit amin bang axit amin
Kkhac ¢6 chu tric va/hodc tinh chat hoa hoc tuong tw. Su thay thé axit amin nay thudng
¢6 thé thuc hién dua trén sy tuong tu vé do phan cuc, tich dién, d6 hoa tan, tinh ky nudc,
tinh wa nudc, va/hodc tinh ludng cuc cua axit amin. Vi du, axit amin tich dién duong
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(bazo) bao gdm arginin, lysin, va histidin; cac axit amin tich dién Am (axit) bao gom axit
glutamic va axit aspartic; cac axit amin thom bao gdom phenylalanin, tryptophan, va
tyrosin; va cac axit amin ky nudc bao gdm alanin, valin, isoleuxin, leuxin, methionin,

phenylalanin, tyrosin, va tryptophan.

Nhu st dung & déy, thuat ngt “polynucleotit” c6 nghia 1a polynucleotit thuong
bao gém phan t& ADN hodc ARN, va nucleotit (tirc 13, don vi chu thanh co ban cua
polynucleotit) ¢ thé bao gdm khong chi cac nucleotit tw nhién, ma con chét twong tu
trong d6 duong hodc gbc bazo bi thay d6i (tham khao Scheit, Nucleotide Analogs, John
Wiley, New York (1980); Uhlman and Peyman, Chemical Reviews, 90:543-584 (1990)).

Trinh tu polynucleotit cia gen méa héa protein 6 trinh tu axit amin SEQ ID NO: 1
¢6 thé thu duoc tir dir ligu da biét (vi du, GenBank cia NCBI), nhung sang ché khong
giGi han ¢ day.

Polynucleotit co thé 1a polynucleotit ma hoa protein c6 trinh tw axit amin SEQID
NO: 1 ctia sang ché, hodc polynucleotit ma hoa protein ¢6 do twong ddng hodc dong
nhét v6i protein ciia sang ché 1a 60%, 70%, 80%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 97%, 98%, hodc 99%.

Cu thé 13, protein ¢0 trinh tu axit amin SEQ ID NO: 1 ¢o thé 1a polynucleotit c6 do
tuong ddng hogc ddng nhit véi trinh ty polynucleotit SEQ ID NO: 2 it nhét 1a 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99%, hoac 100%. Tuy nhién, r6 rang la trinh tu bét
ky polynucleotit ma héa protein c6 hoat tinh twong tmg véi protein chira trinh tu axit
amin SEQ ID NO: 1, c6 thé ndm trong trong pham vi bao ho cua sang ché, ma khong bi
gidi han ¢ day.

Ngoai ra, 1 rang 13, dya trén su thoai hoa ma di truyén, bat ky polynucleotit c6 thé
dich ma thanh protein chira trinh tu axit amin gidng hogc protein c6 tuong ddng véiné
¢6 thé ndm trong pham vi bao hd cua sdng ché. Ngoai ra, trinh ty nucleotit c6 thé 1a bat
ky trinh tr ¢6 kha nang lai hoa véi dau do, c6 thé duge didu ché tir trinh tu gen da biét
(vi dy, trinh ty bd sung cho tAt ca hoic mot phén cla cac trinh tu nucleotit bén trén),
trong cac diéu kién nghiém ngat dé ma hoa protein c6 hoat tinh clia protein chira trinh

tu axit amin SEQ ID NO: 1.

Thudt ngit “céc didu kién nghiém ngdt” dé cap t6i céc didu kién cho phép lai hoa

cu thé gitta cac polypeptit. Cac diéu kién dugc mo ta cu thé trong tai liéu (vi du., J.
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Sambrook et al., Nhan dong phan tr, Huong dan st dung trong phong thi nghi¢m, tai
ban 1an 2, Cold Spring Harbor Laboratory press, Cold Spring Harbor, New York, 1989;
E.M. Ausubel ef al., Cac quy trinh hién c6 trong Sinh hoc phén tir, John Wiley & Sons,
Inc., New York). Céac didu kién c6 thé gdm thyc hién lai hoa gitta cac gen co do tuong
d6ng hoic ddng nhét cao, vi du, do twong ddng hoic dong nhét 13 i thiéu 40%, t6t hon
12 161 thidu 70%, 6 thiéu 80%, t5i thiéu 85%, va téi thiéu 90%, tét hon 12 toi thiéu 95%,
t6t hon nita 12 t8i thidu 97%, va t6t nhét 1a tbi thidu 99%, trong khi khong thue hién lai
hoa gitra cac gen co do tuong ddng va dong nhit thip hon do tuong ddng hodic dong
nhét néu trén; hodc thuc hién cac didu kién rira thong thudng cho lai Southern, tae 1a,
rira 1 14n, t6t hon 13, rira 2 hodc 3 lan & néng do mudi va nhiét d twong tmg véi 60°C,
1xSSC, va 0,1% SDS, t6t hon 1a 60°C, 0,1xSSC, va 0,1% SDS, va t6t nhit 1a 68°C,
0,1xSSC, va 0,1% SDS. Lai hoa y€u cau hai axit nucleic c6 trinh tu bd sung, mac du
chung ¢o thé bét cap khong dic hiéu gifta bazo tuy thude vao dd nghiém ngat cua lai
hoa. Thuat ngit “bd sung” dugce st dung mo ta mdi quan hé gitra cac nucleotit bazo c6
thé lai v&i nhau. Vi du, v6i ADN, adenosin bd sung vé6i thymin trong khi xystosin bd
sung voi guanin. Theo do, sang ché c6 thé bao gdm cac doan axit nucleic da phén lap

bd sung véi toan b trinh tw nhu céc trinh tu axit nucletic tuong tu.

Cu thé 13, cac polynucleotit c6 su twong ddng hodc dong nhét c6 thé dugc tim thiy
& gia tri T 12 55°C sur dung céc diéu kién lai héa bao gdm budc lai hoa va sir dung cac
didu kién mo ta & trén. Ngoai ra, gia tri Tm c6 thé 14 60°C, 63°C, hogc 65°C, nhung nhiét
d6 khong bi giéi han & ddy va c6 thé duge diéu chinh phti hop boi ngudi ¢6 hiéu biét
trung binh trong cung linh vuc k¥ thuat tuy theo muc dich.

Tinh nghiém ngét pht hop cta lai hoa cac polynucleotit dua vao chiéu dai va mirc
d6 bd sung cia cac polynucleotit, va sy thay d6i da duoc biét trong cung linh vuc k¥

thuét (tham khao Sambrook et al., supra, 9.50 dén 9.51 va 11.7 dén 11.8).

Nhu st dung & déy, thuat ngit “tuong déng” hodc “déng nhat” d& cap toi mic do
ddng nhét gitra hai trinh tu axit amin hodc cac trinh tu nucloetit, va chung co thé biéu
dién dudi dang phan tram. Céc thudt ngit “twong ddng” hogic ““ddng nhat” c6 thé sir dung
thay thé nhau. Theo dac diém k¥ thuat sang ché, trinh tu twong d6ng c6 hoat tinh dong
nhét hodc tuong tu v6i trinh tu axit amin hoic trinh tu polynucleotit dugc biéu dién 1a

“0% twong dong”.
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Trinh tu twong ddng hodc ddng nhét cia cac polynucleotit hay polypeptit bao thu
dugc xac dinh béng thudt toan cin chinh ti€u chuén, va cac ham phat khoang tréng mic
dinh duoc thiét 1ap véi chuwong trinh dang sir dung co thé duoc st dung cung nhau. Trén
thuc té, cac trinh tu twong déng hodc déng nhét co6 thé lai vdi nhau theo toan bd trinh tu
hoac it nhét khoang 50%, 60%, 70%, 80%, hodc 90% hodc 16n hon toan bd chiéu dai
dudi cac diéu kién trung binh hodc nghiém ngdt cao nhat. Trong lai hoa, céc

polynucleotit bao gdm cic codon thodi hoa dé thay thé cho cac codon dang xem xét.

Cho du bat k¥ hai chudi trinh ty polynucleotit hodc polypeptit c6 tuong dong,
tuong tu hay dong nhit ¢6 thé duoc xac dinh st dung thuat todn mdy tinh da biét trong
cung linh vyc k¥ thuat (vi du, chuong trinh “FASTA” st dung tham s6 mic dinh dugc
md ta bai Pearson ef al. (1988) [Proc. Natl. Acad. Sci. HOA KY 85: 2444]). Ngoai ra,
thuét toan Needleman-Wunsch (1970, J. Mol. Biol. 48: 443-453) dugc thyc hién trong
chuong trinh Bo phan mém mé sinh hoc phén tr chau Au-The European Molecular
Biology Open Software Suite cia géi EMBOSS (Rice et al., 2000, Trends Genet. 16:
276-277) (tdt nhét 1, phién ban 5.0.0 hodc cao hon) c6 thé duoc st dung dé xac dinh
theo cach teong tu (bao gdm g6i chuong trinh GCG (Devereux, J., et al., Nucleic Acids
Research 12: 387 (1984)), BLASTP, BLASTN, FASTA (Atschul, [S.][F..] [ETAL.,J
Molec Biol 215]: 403 (1990); Guide to Huge Computers, Martin J. Bishop, [ED.,]
Academic Press, San Diego, 1994, va [CARILLO ETA/ J(1988) SIAM J Applied Math
48: 1073). Vi du, su tuong ddng, twong ty hodc dong nhét c6 thé duoc xéc dinh bang
cach st dung BLAST hodc ClustalW cua National Center for Biotechnology

Information — Trung tAm Thong tin Cong nghé Sinh hoc Qudc gia.

Su twong dong, twong tu, hodc ddng nhét giita cac polynucleotit hodc polypeptit,
vi du, co thé duoc xac dinh béng so sanh thong tin trinh ty da cho s dung chuong trinh
mdy tinh GAP, nhu 1a chwong trinh duoc gi6i thiéu bdi Needleman et al. (J Mol Biol.
48: 443 (1970)) nhu dugc boc 1 boi Smith and Waterman (Adv. Appl. Math (1981) 2:
482). Tom lai, chuong trinh GAP dinh nghia d¢ tuong déng, twong tu hodc d@)ng nhét 1a
gia tri thu dugc bang sb lugng cac dAu hiéu dugc can chinh (tirc 13, cc nucleotit hodc
cac axit amin) chia cho tbng s6 dau hiéu trong trinh tu ngén hon cua hai trinh ty. Cac
tham sd mic dinh cho chuong trinh GAP ¢ thé bao gém (1) ma tran so sanh don phan
(chtra gia tri 1 1a ddng nhit va 0 1a khong dong nhét) va ma trin so sanh trong sd cua

Gribskov et al. (1986) Nucl. Acids Res. 14: 6745, dua ra trong tai liéu (Schwartz va
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Dayhoff, eds., Atlas of Protein Sequence va Structure, National Biomedical Research
Foundation, pp. 353-358, 1979); (2) diém phat 1a 3,0 cho mdi khoang trong dich chuyén
va diém phat bd sung 1a 0,10 cho mdi diu hiéu trong mdi khoang trbng dich chuyén
(hodc diém phat m& khoang trong dich chuyén 12 10 va diém phat m¢& rong khoang trong

dich chuyén 12 0,5); va (3) khong bi phat dbi voi cac khoang tréng dich chuyén cubi.

Theo sang ché, vi sinh vat thudc chi Corynebacterium san sinh nucleotit purin ¢

thé 12 vi sinh VAt c6 protein chira trinh tu axit amin SEQ ID NO: 1 bi bét hoat.

Cu thé, su bat hoat protein bao gém trinh ty axit amin SEQ ID NO: 1 ¢6 thé st
dung thay thé cho nhau theo huéng tuong tu nhu trong su bt hoat ctia protein ho WhiB,
bat hoat bo diéu hoa phién ma ciia WhiB, hodc bt hoat protein ma hoa béi gen chira

trinh tu polynucleotit SEQ ID NO: 2.

Nhu st dung & déy, thut ngir “protein chira trinh tu axit amin SEQ ID NO: 1 bi
bét hoat” nghia 14 protein chira trinh tw SEQ ID NO: 1 khong dugc bidu hién trong tat
cé; hodc protein co thé duoc biéu hién nhung khong c6 hodc bi giam hoat tinh so v6i
chiing b me hodc ching khong sta ddi. Ngoai ra, thuat ngit trén c6 nghia la protein
WheEDBA duoc ma héa bdi gen nhém ho WhiB, khong co hoat tinh hodc hoat tinh cta
chiing bi giam so v&i chung b6 me hoic chung khong stra dbi. Cu thé, sy giam dugc md
ta trén 1a khai ni€ém bao gém trudng hop hoat tinh cla protein bi giam do sy dot bién,
x06a, v.v. clia gen ma héa protein so v6i hoat tinh cua protein ban d4u vi sinh vat s hitu;
truong hop mirc do cta hoat tinh ndi bao tdng thé ctia protein thip hon so véi chiing
hoang dai hodc ching truéc khi sua dbi, do e ché biéu hién ctia gen ma hoa protein

hodc tc ché dich ma cua gen, v.v., va két hop céc truong hop.

Theo sang ché, co thé xac nhén rang su bét hoat ctia protein néu trén lién quan toi

hoat tinh ctia cac nucleotit purin.

Theo sang ché, su bét hoat ¢6 thé dugc thuc hién bang cach ap dung cac phuong
phéap da biét trong cing linh vyc k¥ thut. Céc vi dy cla phuong phap bao gom: 1)
phuong phép x6a toan bo hogc mot phan gen ma hoa protein; 2) phuong phép sua dbi
trinh tu kiém soat bidu hién dé giam bidu hién ctia gen ma héa protein; 3) phuwong phap
stra ddi trinh tu gen ma hoa protein sao cho hoat tinh protein bi loai b6 hodc yéu di; 4)
phuong phép dua vao oligonucleotit d6i nghia (vi du, ARN dbi nghia) lién két bd sung
@& phién ma gen ma hoa protein; 5) phuong phap 1am cho khong thé thyuc hién gin két
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ribosom bing céach tao thanh cAu trac tha cép nho thém trinh tu duoc bd sung véi trinh
tu Shine-Dalgarno (SD), & dAu truée cta trinh tw SD ctia gen ma hoa protein; 6) phuong
phap cta ky thuét phién ma ngugc (reverse transcription engineering: RTE), trong do,
vung khéi dong (promoter) phi€n ma nguge dwoc thém vao dau 3’ cua khung doc mé
(open reading frame: ORF) cta trinh tu polynucleotit ciia gen ma héa protein, v.v.; va
su bit hoat ¢6 thé dugc thyc hién bang cach két hop cac phuong phap trén, nhung cac

phuong phép khong bi gi¢i han ¢ day.

Cu thé 13, phuong phap x06a toan bo hay mot phan gen ma hoa protein c6 thé duoc
thuc hién bang cach thay thé polynucleotit ma hoa protein dich ndi sinh trong nhiém sdc
thé v6i polynucleotit hodc gen chi thi c6 trinh tu nucleotit bi x6a mot phan st dung vecto
dé chen vao nhidm séc thé trong vi sinh vat. Vi du cia phuong phap xoa toan bd hodc
mdt phan polynucleotit, phwong phéap x6a polynucleotit bang cach tai td hop twong dong

¢6 thé duoc st dung, nhung phuong phap khong bi gidi han o day.

Ngoai ra, phuong phap xo6a toan bd hodc mot phan ctia gen ¢6 thé thuc hién nhu
dot bién duoc dua vao trong gen st dung anh sang (vi du, tia t& ngoai) hodc hoa hoc, va
ching trong d6 gen dich bi x6a dugc lya chon tir cac dot bién thu dugc. Phuong phap
x0a gen néu trén bao gbém phuong phép ky thuat tai td hop ADN. Trong k¥ thuat tai tb
hop ADN, vi du, ¢o thé 1a phuong phép trong d6 tai t6 hop twong ddng xay ra bang cach
dua trinh tu nucleotit hodc vecto chta trinh ty nucleotit tuong ddng voi gen dich vao vi

sinh vat.

Ngoai ra, trinh tu nucleotit hodc vecto dua vao c6 thé bao gém chi thi chon loc tinh
trdi, nhung sang ché khong gidi han ¢ day.

Ngoai ra, phuong phép sua dbi trinh tu kidm soét biéu hién c6 thé thuc hién bang
cach ap dung cac phuong phép da biét trong clng linh vuc k¥ thuat. Nhu cac vi du cta
phuong phap, su sira ddi trinh tw kiém soat biéu hién c6 thé duge thuc hién bang cach
tao dot bién trong trinh ty polynucleotit bang cach xoa, chén, thay thé bao thu hodc
khong bao thu, hodc két hop tit ca cac phuong phéap @2 1am suy yéu hoat tinh ctia trinh
tu kiém soat biéu hién, hodc béng cach thay thé trinh tu polynucleotit véi trinh tu
polynucleotit ¢6 hoat tinh yéu hon. Trinh tu kidm soét biéu hién c6 thé gdm vung khoi
dong (promoter), trinh tuw m& d4u, trinh tu ma héa vi tri gén ribosom, cac trinh tu kiém

soat két thic phién ma va dich mé, v.v., nhung trinh ty kiém soat biéu hién khong bi
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gidi han & day.

Ngoai ra, phuong phép sira dbi trinh tu gen ¢ thé dugc thuc hién bang cach dua
dot bién vao trong trinh tu gen bang cach xda, chén, thay thé bao thi hodc khong bao
thi, hodc két hop cac phuong phép néu trén dé lam giam hoat tinh cla protein; hodc
bang cach thay thé trinh tw gen bang trinh ty gen cai tién dé c6 hoat tinh yéu hoic trinh
tu gen cai tién khong c6 hoat tinh, nhung phuong phap sua dbi trinh tu gen khong bi
giGi han ¢ day.

Nhu st dung & ddy, thuat ngit “vi sinh vat san sinh nucleotit purin” hodc “vi sinh
vat ¢6 kha ning san sinh nucleotit purin” dé cap dén vi sinh vat ty nhién c6 kha ning
san sinh nucleotit purin; hodc vi sinh vét trong d6 kha nang san sinh nucleotit purin
khong dugc biéu hién & chung bd me. Cu thé 14, vi sinh vat c6 thé 1a vi sinh vat trong
d6 protein chura trinh ty axit amin SEQ ID NO: 1, protein ho WhiB, hodc diéu chinh

phién ma WhiB bi bét hoat, do d6 ¢6 kha ning san sinh nucleotit purin.

Theo sang ché, “vi sinh vét thudc chi Corynebacterium” ¢ thé gdm tat ca cac vi
sinh vat thudc chi Corynebacterium. Cu thé 1a, vi sinh vat thudc chi Corynebacterium
c¢6 thé 1a Corynebacterium stationis, Corynebacterium glutamicum, Corynebacterium
phocae, Corynebacterium  flavescens, Corynebacterium humireducens,
Corynebacterium  halotolerans, Corynebacterium  pollutisoli, ~Corynebacterium
marinum, Corynebacterium freiburgense, Corynebacterium cystitidis,
Corynebacterium  durum,  Corynebacterium pilosum, hodc Corynebacterium
testudinoris, va tot hon 1a Corynebacterium stationis, nhung vi sinh vat khong bi gioi

han & day.

Trong khi d6, mic du da dugc biét réng vi sinh vat thuge chi Corynebacterium c6
thé san xuét c4c nucleotit purin, vi sinh vét c6 kha nang san sinh nucleotit thip dang ké
va gen tac dong Ién co ché san sinh hodc nguyén ly cua co ché chua dugc biét. Theo do,
vi sinh vat thudc chi Corynebacterium san sinh nucleotit purin cua sang ché dé cap t6i
vi sinh vat chung hoang dai cua chinh chi Corynebacterium; vi sinh vat thudc chi
Corynebacterium trong d6 hoat tinh cta gen lién két vé6i co ché san sinh nucleotit purin
dugc ting cuong hay bi bt hoat, do d6 cai thién kha ning san sinh nucleotit purin; hoac
vi sinh vat thudc chi Corynebacterium trong do hoat tinh cua gen ngoai sinh dugc dua

vao hodc tang cudong, do do cai thién kha ning san sinh nucleotit purin. Cu thé 1a, vi sinh
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vat thudc chi Corynebacterium co thé 1a Corynebacterium stationis trong d6 con duong
sinh tdng hop cac nucleotit purin dugc tang cuong, va su tang cudng co thé nghia 1a
hoat tinh caa protein lién quan con duong sinh tdng hop dugc ting cudong. Ngoai ra, vi
sinh vat thudc chi Corynebacterium co thé 1a Corynebacterium stationis trong d6 hoat
tinh cta protein lién quan dén con dudng thoai hoa ciia cac nucleotit purin hodc tién chét

ctia chiing bi bat hoat.

Cu thé, trong trudng hop nucleotit purin la 5 '_inoxin monophosphat (IMP), cac vi
du cua protein lién quan dén con dudng sinh tong hop cac nucleotit purin co thé bao
gbm it nhét mét protein dugc.chon tir nhdm bao gdm amidophosphoriboxyltransferaza
(PurF), phosphoriboxylamin-glyxin ligaza (PurD), phosphoriboxylglyxinamit
formyltransferaza (PurN), phosphoriboxylformylglyxinamidin synthaza (PurL), AIR
synthetaza ~ (FGAM  cyclase), phosphoriboxylaminoimidazol carboxylaza,
phosphoriboxylaminoimidazolexucxinocarboxamid synthaza, adenyloxucxinat lyaza
(ADSL), phosphoribosylaminoimidazolecarboxamide formyltransferaza, va inosin

monophosphat synthaza.

Ngoai ra, trong trudng hop nucleotit purin la 5°-xanthosin monophosphat (XMP),
cac vi du cua protein trong d6 hoat tinh duge tang cuong ¢6 thé con IMP dehydrogenaza,
ngoai nhém chira cac protein néu trén.

Ngoai ra, trong trudong hop nucleotit purin la 5’-guanosin monophosphat (GMP),
cac vi du ctia protein trong d6 hoat tinh dugc tang cuong c6 thé con IMP dehydrogenaza
va/hodc GMP synthaza, ngoai nhém chira cac protein néu trén.

Ngoai ra, trong trudng hop nucleotit purin 14 5’-adenylic axit (AMP), cac vi du cua
protein trong d6 hoat tinh duoc tang cudng c6 thé con adenylxucxinat synthaza (purA),
ngoai nhém chira cac protein néu trén.

Cu thé hon 13, protein lién quan dén con duong sinh tbng hop cac nucleotit purin
¢6 thé 1a amidophoshoboxyltransferaza (PurF), nhung protein khong gidi han & day.

Khia canh khac cua sang ché d& xuét phurong phap san xudt cac nucleotit purin bao
gdm budc nudi cAy vi sinh vat néu trén theo sang ché trong mdi trudng.

Phuong phép san xuéit ¢6 thé con bao gdbm budc thu hdi cc nucleotit purin.

Vi sinh vét va cac nucleotit purin dugc md ta ¢ trén.
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Nhu st dung & ddy, thuat ngit “nudi cAy” nghia la vi sinh vat dugc phat trién trong
cac diéu kién moi trudng duge kiém soat nhan tao va pht hop. Theo sang ché, quy trinh
nudi cdy vi sinh vat thudc chi Corynebacterium c6 thé dugc thuc hién st dung phuong
phap da biét rong rai trong cung linh vuc k¥ thuét. Cu thé 13, nudi cy c6 thé thuc hién
lién tuc trong quy trinh theo mé, quy trinh theo mé bd sung, quy trinh theo mé bd sung

lap lai, nhung quy trinh nu6i cAy khong bi gioi han ¢ day.

Budc cia nuoi céy vi sinh vat co thé dugc thuc hién trong nudi céy theo mé, nudi
cdy lién tuc, nudi cAy theo mé bd sung, v.v., dd biét trong cung linh vyc k¥ thuét, nhung
bude nudi cdy vi sinh vat khong bi giéi han cu thé tai day. Moi truong va cac didu kién
nudi cdy khac duge stir dung cho nudi cdy vi sinh vat theo sang ché khong bi gi6i han cu
thé, nhung bat ky moi trudong duge st dung trong nudi cdy vi sinh vat thong thuong c6
thé duoc st dung. Cu thé 1a, vi sinh vt theo sang ché ¢6 thé duoc nudi cdy trong didu
kién hiéu khi trong moi trudong thong thudong chira ngudn cacbon phu hop, nguon nito,
nguén phospho, hop chét vo co, axit amin, va/hodc vitamin, v.v., trong khi diéu chinh
nhiét do, d6 pH, v.v.. M6i truong nudi céy chiing Corynebacterium da biét (vi du, cac
phuong phap sir dung cho vi khuén hoc boi Hiép hoi Vi khuén hoc Hoa Ky, Washington
D.C., My, 1981).

Ngudn cacbon ¢6 thé duoc st dung trong mdi trudng bao gbm sacarit va hydrat
cacbon (vi du, glucoza, sucroza, lactoza, fructoza, maltoza, ri dudng va xenluloza), dau
va chét béo (vi du, dAu dau nanh, diu hat huéng duong, dau ddu phong va dau dira), axit
béo (vi du, axit palmitic, axit stearic va axit linoleic), rugu (vi du, glyxerol va etanol),
axit hitu co (vi du, axit axetic), v.v.. Cdc nguyén liéu nay co thé dugc st dung riéng 1¢
hoic két hop, nhung sang ché khong bi giéi han & day.

Nguon nito ¢6 thé c6 thé dugc st dung trong moi trudng bao gdm pepton, dich
chiét nAm men, nudc thit, chiét xuit mach nha, rugu ngd, bot dau nanh va ure, hoac hop
chit vo co (vi dy, amoni sunfat, amoni clorua, amoni phosphat, amoni cacbonat va
amoni nitrat), v.v.. Ngudn nito c6 thé dugc st dung riéng 1€ hodc két hop, nhung khong
bi gidi han & day.

Ngudn phospho ¢6 thé dugc st dung trong mdi trudong co thé gdm kali dihydrogen
phosphat, dikali hydrogen phosphat, va mubi chtra natri tuong tmg. Ngoai ra, moi truong

nudi cay c6 thé gom muoi kim loai (vi du, magie sunfat hodc sat sunfat) can thi€t cho
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sinh truéng. Cudi ciing, mdi truong nudi cly ¢ thé bao gdm nguyén liéu kich thich sinh
trudng (vi du, cac axit amin va vitamin), ngoai céc nguyén liéu & trén. Ngoai ra, cac tién
chét pht hgp cho modi truong nudi cdy c6 thé dugc sir dung. Cac nguyén liéu tho & trén
¢6 thé duoc thém vao ché do nudi ciy theo mé hodc ché do nudi cdy lién tuc trong quy

trinh nudi cAy bang phuong phéap phi hop cho mdi truong nudi cly.

Do pH ctia mdi truong nudi cly ¢co thé duoc didu chinh trong thoi gian nudi cly vi
sinh véat st dung hop chét bazo (vi du, natri hydroxit, kali hydroxit, va amoni) hodc hop
chét axit (vi du, axit phosphoric hodc axit sunfuric) theo cach thtrc phu hop. Ngoai ra,
viéc tao bot co thé dugc ngin chin béng cach sur dung chét chéng tao bot (vi du, este
polyglycol axit béo). Ngoai ra, oxy hodc khi chra oxy (vi du, khong khi) co thé duoc
bom vao mdi truong nudi chy dé duy tri trang thai hiéu khi ctia mdi truong nudi cdy.
Nhiét d6 ciia moi trudng nudi ciy thuong duge duy tri ¢ 20°C dén 45°C, va tét hon 13,
25°C dén 40°C. Quy trinh nudi cdy c6 thé 1a lién tyc cho dén khi thu dugc lugng L-axit
amin mong mudn, va tét hon 13, tir 10 dén 160 gio.

Céc nucleotit purin san xuét boi quy trinh nudi ciy & trén c6 thé duoc giai phong
vao mdi trudong hodc van con bén trong té bao.

Phuong phép san xuét cac nucleotit purin theo sang ché, sau budc nudi cly, co thé
con bao gdbm budc thu hdi cac nucleotit purin tir vi sinh vat hogc méi truong.

Thu hdi cac nucleotit purin ¢ thé duoc thuc hién bang cic phuong phap thong
thuong da biét trong cung linh vue k thudt. Nhu phuong phép thu hoi, ly tam, loc, sdc
ki trao doi anion, tinh thé héa, v.v. ¢o thé dugc st dung. Vi du, moi truong nuoi céy co
thé ly tam & tdc do thép dé 1oai bo sinh khdi va dich ndi thu dugc c6 thé tach dugc thong
qua sic ky trao ddi ion, nhung phuong phép thu hdi khong bi gidi han ¢ day, va cac
nucleotit purin mong mudn c6 thé dugc thu hoi tir vi sinh vat nudi céy hodc moi truong
bing phuong phéap phu hop da biét trong cung linh vuc k¥ thuét.

Budc thu hdi c¢6 thé con bao gdm quy trinh tach va/hodc quy trinh tinh sach.

Khia canh khéac cta sang ché @& xudt so dung vi sinh vat thudc chi
Corynebacterium, trong d6 vi sinh vat c6 protein chira trinh tu axit amin SEQID NO: 1

bi bét hoat, dé ting san xuét nucleotit purin.

Khia canh khac cua sang ché dé xuét phuong phéap tang san xudt cac nucleotit purin
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bao gdm budc bt hoat protein gdm trinh tu axit amin SEQ ID NO: 1 theo sang ché

trong vi sinh vét thudc chi Corynebacterium.

Thuét ngit “nucleotit purin”, “protein chira trinh tu axit amin SEQ ID NO: 17, “bat

hoat” va “vi sinh vat thudc chi Corynebacterium” dugc mo ta & trén.
Cac vi du cia sang ché

Sau day, sang ché s& duoc mo ta chi tiét théng qua cac phuong an vi du. Tuy nhién,
cac phuong an vi du chi nham muc dich minh hoa va khong nham gi6i han pham vi bao
hd cua sang ché.

Vidu I: Piéu ché vecto i to hop cho muc dich bét hoat protein ho WhiB

Protein ho WhiB dugc Iwa chon la protein dich duoc bét hoat dé ting kha ning san

sinh nucleotit purin.
Vi du 1-1: Chon loc protein ho WhiB ctia Corynebacterium stationis

Protein ho WhiB dugc sang loc tir bd gen clia chung hoang dai Corynebacterium
stationis ATCC 6872, va trong sb cac gen trong bd gen, mot kiéu gen dugc coi 1a ¢6 lién
quan dén san sinh nucleotit purin dugc lya chon. Dua vao cac trinh tu nucleotit dugc
béo céo cho Ngan hang Gen NIH (Vién Strc khoe Québc gia-National Institutes of Health)
(Hoa K¥), gen dugc xac nhén rang 1a diéu chinh phién ma, WhiB.

Vi du 1-2: Pidu ché doan gen ma héa protein cho bt hoat protein ho WhiB

Cac gen nhiém sic thé cia chung ATCC 6872 la ching hoang dai cla
Corynebacterium stationis, dugc tach chiét str dung kit tach chiét ADN téng s6 G-spin
(Intron, Cat. No 17045). Sau d6, phan ung chudi polymeraza (polymerase chain reaction:

PCR) dugc thyc hién st dung cac gen nhidm sic thé 1a mach khuon.

Sau do, dé bt hoat protein ho WhiB, cac hoat tinh noi sinh cta cac protein dugc
loai b6 hoan toan béng cach x6a cac gen ma hoa cac protein nay, hodc muac do biéu hién
ctia cac protein da dugc giam t81 da bang cach lam yéu cac gen ma hoa céc protein nay.

Cu thé 13, c4c hoat tinh ndi sinh cla cac gen trén dugc loai bo st dung vecto diéu
ché theo vi du 1-2-1, va mdi codon khoi dau noi sinh (tirc 13, ATG) ctia ching néu trén
duoc thay thé véi GTG hode TTG su dung vecto diéu ché theo vi du 1-2-2. D3 biét rang
codon GTG hodc TTG c6 hi¢u suit biéu hién protein thip hon so v4i codon ATG.
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Vi du 1-2-1: Piéu ché vecto dé x6a gen ma hoa protein ho WhiB

Pé didu ché vecto cho muc dich x6a gen ma hoa protein ho WhiB, mdi doan gen
(x6a-A va x6a-B) duoc thu duge béng cach thuc hién PCR st dung ADN bd gen cia
ching ATCC 6872 lam mach khu6n cung vdi cap mdi SEQ ID NO: 3 va SEQ ID NO:
4 va cap mdi SEQ ID NO: 5 va SEQ ID NO: 6, tuong tmg. Cy thé, PCR dugc thuc hién
trong cac diéu kién nhu sau: bién tinh & 94°C trong 5 phut; 25 chu ky, mdi chu ky bao
gdm bién tinh & 94°C trong 30 gidy, U dé gin mdi & 55°C trong 30 gidy, va kéo dai ¢
72°C trong 2 phut; va kéo dai ¢ 72°C trong 7 phut.

Két qua 13, hai doan polynucleotit (tirc 1a, doan x6a A 1.026 bp va doan xo6a B
1.044 bp) cb thé thu dugc. PCR chdng lap duge thuc hién st dung hai doan lam mach
khuon cing vé6i cdp mdi SEQ ID NO: 3 va SEQ ID NO: 6, va do d6 san pham PCR
2.050 bp (sau day, goi la “doan x6a”) dugc thu.

Doan x6a thu dugc duge xu ly véi enzym gi6i han Xbal (New England Biolabs,
Beverly, MA, Hoa Ky) va dugc nbi véi vecto pDZ, dugce xtt ly véi cling enzym gidi han,
st dung T4 ligaza (New England Biolabs, Beverly, MA, Hoa Ky). Gen da diéu ché dugc
bién nap vao E. coli DH50, va cac thé bién nap dugc chon loc trén mdi truong LB chta
kanamyxin, va sau d6 ADN dugc thu st dung kit ADN tdng s plasmit ADN-spin
(iNtRON).

Vecto dugce didu ché bing phuong phap néu trén, nhim muc dich dé x6a gen ma

héa protein ho WhiB, dugc dat tén 1a “x6a -pDZ”.
Vidu 1-2-2: Piéu ché vecto dé giam biéu hién cua protein ho WhiB

Pé didu ché vecto véi muc dich lam yéu gen ma hoa protein ho WhiB, ma khdi

d4u ching ATCC 6872 (ttc 1a, ATG) duoc sira dbi thanh TTG hodc GTG.

Trudc tién, dé diéu ché chiing trong d6 codon kKhoi dau dugc stra ddi thanh TTG,
m3i doan gen (alt-A va alt-B c6 condon khoi dau dugc sira déi thanh TTG hodc GTG)
duoc thu bang cach thuc hién PCR su dung ADN b gen ctia chung ATCC 6872 lam
mach khuén véi ciing cip mdi SEQ ID NO: 7 va SEQ ID NO: 8 va cap mdi SEQ ID
NO: 9 va SEQ ID NO: 10, twong ung. Két qua 13, co thé thu duoc hai polynucleotit (tirc
13, doan alt-A 974 bp va doan alt-B 982 bp). PCR chE‘)ng lap dugc thuc hién st dung hai
doan d6 1am mach khudn cung v6i cdp mdi SEQ ID NO: 7 va SEQ ID NO: 10, va do

-16-



38265

do, san phém PCR 1.955 bp (sau day, goi la “doan alt”) dugc thu.

Ngoai ra, dé didu ché ching trong do codon khéi diu duoc sta dbi thanh GTG,
mdi doan gen (alt-A va alt-B) duge thu bang cach thyuc hién phan ung PCR st dung
ADN bo gen ctia chung ATCC 6872 lam mach khudn véi cap mdi SEQ ID NO: 7 va
SEQ ID NO: 11 va cap mdi SEQ ID NO: 12 va SEQ ID NO: 10, twong tng. Két qua 1a,
thu duoc hai polynucleotit (tirc 1a, doan alt-A 974 bp va doan alt-B 982 bp). PCR chdng
lap dugc thyc hién sir dung hai doan d6 1am mach khuon cung v6i cap mdi SEQ ID NO:
7 va SEQ ID NO: 10, va do do, san phém PCR 1.955 bp (sau day, goi 1a “doan alg”)
duoc thu.

Trong khi do, cac diéu kién cua mdi phéan tmg PCR déu gidng nhau nhu sau: bién
tinh & 94°C trong 5 phut; 25 chu Ky, mdi chu ky gom bién tinh & 94°C trong 30 gidy,
dé gfn mdi & 55°C trong 30 gidy, va kéo dai & 72°C trong 2 phit; va kéo dai ¢ 72°C
trong 7 phut.

Céc doan gen thu duge duge xir Iy véi enzym gioi han Xbal (New England Biolabs,
Beverly, MA, Hoa Ky) va dugc ndi vai vecto pDZ, da duge xit ly véi cung enzym gidi
han st dung T4 ligaza (New England Biolabs, Beverly, MA, HOA KY). Mdi gen da
diéu ché dugc bién nap vao E. coli DH5a, va cac thé bién nap dugc lya chon trén mdi
truong LB chira kanamyxin, va sau d6 ADN duoc thu hdi st dung kit ADN tbng s6
plasmit ADN-spin (iNtRON).

Céc vecto diéu ché bang phwong phép néu trén, myc dich lam yéu gen ma hoa

protein ho WhiB, dugc dit tén 1a “pDZ-alt” va “pDZ-alg”, tuong ung.

Trong khi do, trinh ty ctia cac doan mdi st dung cho diéu ché cac vecto duge thé

hién trong bang 1 dudi day.

Bang 1

SEQID NO:3 |TGCTCTAGA GATCTAGCACGCCTAAAGAGTCG
SEQ ID NO: 4 |GTAGGTGTCCGCCTGAGTTG

SEQID NO: 5 |CAACTCAGGCGGACACCTAC
TCACTAACTGGGCTGATTATCTCG

SEQ ID NO: 6 TGCTCTAGAGGTGCCCTTCATCATCAGGT
SEQID NO:7 |CGC GGA TCC CAGCCATTAGGTAAGGTGCTTG
SEQ ID NO: 8 |AGAGGCGTATTCACGCTCTG
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SEQ ID NO: 9 |CAGAGCGTGAATACGCCTC
TTGAGATTATGTGTGGATAAGCAGAAG

SEQ ID NO: 10 [CGC GGA TCC CGAGGATACAAAGCCCACGA
SEQ ID NO: 11 [CGAGGCGTATTCACGCTCTG

SEQ ID NO: 12 |CAGAGCGTGAATACGCCTC
GTGAGATTATGTGTGGATAAGCAGAAG

Vi du 2: Diéu ché chiing trong d6 protein ho WhiB bi bat hoat, st dung ching
hoang dai san sinh cac nucleotit purin va dénh gia kha ning san sinh nucleotit purin cua
ching

Vi du 2-1: Diéu ché chung, trong d6 protein ho WhiB bi bt hoat, st dung ching
6 ngudn gbc hoang dai san sinh XMP trong sb cac nucleotit purin.

Hai loai vecto (tirc 13, pDZ-alt va pDZ-alg) dugc diéu ché theo vi du 1 duge bién
nap riéng 1é tmg vecto vao ching Corynebacterium stationis KCCM-10530 (patent Han
Qudc s6 10-0542568) bang phwong phép dién bién nap, va trude tién cac khuén lac sinh
trudng trén moi truong chon loc chira kanamyxin (25 mg/L) dugc chon loc.

Sau do, cac chung trong d6 gen ma héa protein ho WhiB bi x6a hodc codon khéi
ddu bi sira dbi thanh dang suy yéu (tic 13, ATG—TTG hogec ATG—GTG), duge thu
thong qua qua trinh trao d6i chéo thir cip str dung sy twong ddng gitta gen ndi sinh cla
céc chiing va céac polynucleotit chira trong cac vecto néu trén.

Trong khi d6, chung trong d6 gen ma hoa protein ho WhiB bi x0a duoc lua chon
sir dung cép mdi SEQ ID NO: 13 va SEQ ID NO: 6. Khi PCR duogc thuc hién sir dung
cip mdi trén, chung hoang dai tao ra doan 1.680 bp, con trong ching x6a gen, doan

1.414 bp dugec tim thy.

Ngoai ra, chung trong d6 gen ma hoa protein ho WhiB bi lam yéu duoc lua chon
trén co s& PCR bat cip khong déc hiéu. Dot bién ‘ATG—TTG’ dugc luya chon st dung
cip mdi SEQ ID NO: 14 va SEQ ID NO: 6, trong khi dot bién ‘ATG—GTG’ dugc lua
chon st dung cdp mdi SEQ ID NO: 15 va SEQ ID NO: 6. Vi mdi doan mdi SEQ ID NO:
14 va SEQ ID NO: 15 bao gdm T hogc G ¢ dau tan cing 3° thay vi A nhu trinh tu
nucleotit ctia chung hoang dai, cac doan PCR dugc cho phép phat hién chi khi chung
dot bién. Céac chiing dugc xac nhan trude tién b&i PCR bit cip khong déc hiéu dugc xac

nhan cudi ciing thong qua phén tich trinh ty cua gen.
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Cubi cing, cac chung thu dugc béng phwong phap trén dugc dat tén nhu sau: ching
trong d6 gen ma hoa protein ho WhiB bi x6a dugc dit tén 1a “CN02-15457; chung trong
d6 gen trén bi suy yéu do thay ddi cua codon khoi dau thanh dang TTG duoc dit tén la
“CJX-1546”; va ching trong do gen trén bi suy yéu do thay dbi cua codon khoi dau
thanh dang GTG duoc dat tén la “CIX-1547".

Trong khi d6, cac trinh tu clia cdc doan moi dugc st dung dé diéu che céac ching

duoc thé hién trong bang 2 dudi day.

Bang 2

SEQ ID NO: 13 |CATGTTGTTGCCCTCGGAATC
SEQ ID NO: 14 |CGTGAATACGCCTCT
SEQ ID NO: 15 |CGTGAATACGCCTCG

Trong khi d6, ching CN02-1545 dugc ky gui vao ngay 07 thang 11 ndm 2017 tai

Béo tang gidng chudn Vi sinh vat Han Qubc (KCCM- Korean Culture Center of
Microorganisms), Co quan Dang ky Qubc té theo Hiép udc Budapest, voi sb ding ky

KCCM12152P.

Vi du 2-2: Panh gia kha ning san sinh XMP cia chung trong do protein ho WhiB

bi bét hoat

Pé danh gia kha niang san sinh XMP cua ching Corynebacterium stationis KCCM-
10530, san sinh XMP trong sb cac nucleotit purin, va cac ching CNO02-1545, CIX-1546,
va CIX-1547 duoc didu ché trong vi du 2-1, phuong phap nudi cdy mo ta dudi day duoc
st dung.

Moi truong nudi chy gibng duéi day (5 mL) dugce dua vao timg Ong kiém tra
(duong kinh: 18 mm) dugc hép khtr tring theo phuong phéap thong thuong, dugc chy
v6i ching st dung, va nudi chy lic ¢ 30°C, 180 vong/phit trong 18 gitr. Két qua duoc
st dung lam dung dich nudi chy gidng. Trong dung cu lén men, moi truong chinh va
méi trudng voO trung thém vao dugc hép khir trung riéng theo phuong phap thong thuong,
va dua vao binh Erlenmeyer 500 mL d8 14c, duge hap kht trung trude, trong luong 29
mL va 10 mL, twong tng, thuc bao véi dung dich nuoi cdy gidng (1 mL) va nudi chy
trong 72 giv. Téc d vong quay duoc diéu chinh & 200 vong/phut va nhiét do duogc didu
chinh thanh 30°C.
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Thanh phan méi trudng dugc sir dung nhu sau. Luong XMP san xuét dugc do bing
phuong phap su dung sic ky léng hiéu ning cao (High performance liquid
chromatography: HPLC) sau khi hoan thanh nudi cdy, va két qua dugce thé hién trong
bang 3 bén dudi. Nong d9 tich Ity cia XMP duge biéu thi 1a “5’-natri xanthylat- 7H20”.

Mai trudng gidng binh XMP

Glucoza 30 g/L, pepton 15 g/L, cao nidm men 15 g/L, NaCl 2,5 g/L, ure 3 g/L,
adenin 150 mg/L, guanin 150 mg/L, d6 pH 7,2

Moi truong san xuét binh XMP (méi trudng chinh)

Glucoza 60 g/L, magie sunfat 10 g/L, canxi clorit 10 mg/L, sit sunfat 20 mg/L,
mangan sunfat 10 mg/L, k&m sunfat 10 mg/L, d6ng sunfat 1 mg/L, biotin 100 pg/L,
thiamin 5 mg/L, adenin 30 mg/L, guanin 30 mg/L, do pH 7,2

Moi trudong san xuat binh XMP (mo6i truong khir trang bd sung)

Kali dihydrogen phosphat 10 g/L, dikali hydrogen phosphat 10 g/L, ure 7 g/L,

amoni sunfat 5 g/L

Bang 3
S6 chiing XMP (g/L) Ning suét (g/L/gi®)
KCCM10530 11,8 0,148
CNO02-1545 13,1 0,191
CIX-1546 12,3 0,188
CJIX-1547 12,5 0,198

Cu thé, trong bang 3, ning suit tuong tmg v6i lugng XMP san xuét trong don vi 1
gid tai thot diém 48 gio sau khi hoan thanh nu6i chy.

Nhu thé hién & bang 3, d4 x4c nhan ring ching bd me (tirc 13, ching KCCM10530)
san xuit XMP & ndng d6 11,8 g/L sau khi hoan thanh nu6i ciy binh; chung CN02-1545
cho thy lwong XMP san xuét tang 1,3 g/L; ching CJX-1546 cho thay luong XMP san
xuét tang 0,5 g/L; va chung CJX-1547 cho thiy lugng XMP san xuét tang 0,7 g/L. Céc
két qua di xac nhan rang lugng XMP san Xuét ctia cac chung trén dugc ting tuong ung
11%, 4% va 6% so voi chung b6 me.

Ngoai ra, trong khi ching bd me (tic 13, chung KCCM10530) cho thiy ning suét
0.148 g/L/gid, chiing CN02-1545 cho thdy nang suat 12 0,191 g/L/gio, ching CJX-1 546
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cho thdy ning suét 1 0,188 g/L/gid, va ching CIX-1547 cho thiy ning suit 13 0,198
g/L/gio. Cac két qua da xdc nhan ring ning sudt XMP cta cac chung trén ting tuong

{mg 13 29%, 27% va 34% so vi ching bd me.

Nhitng két qua trén cho thdy rang khi protein ho WhiB theo sang ché bi bat hoat

trong ching, san luong nucleotit purin dugc tang thém.

Vi du 3: Diéu ché chiing trong d6 protein ho WhiB bi bat hoat, st dung chiing dot
bién san sinh nucleotit purin, trong d6 gen ciia con dudng sinh tdng hop purin dugc tang

cudng, va danh gia kha ning san sinh nucleotit purin cua ching

Vi du 3-1: Didu ché chung trong d6 protein ho WhiB bi bAt hoat, st dung ching

dot bién san sinh XMP trong cac nucleotit purin

Chiing trong d6 gen ma hoa protein ho WhiB bi bét hoat, dugc diéu ché sir dung
chiing san sinh XMP, trong d6 gen ctia con duong sinh tong hop purin dugc ting cudng.
Cu thé 1, ching san sinh XMP, trong d6 gen cia con duong sinh tong hop purin dugc
ting cuong la chung stra ddi KCCM-10530 v6i PurF duoc ting cuong, la chung trong
d6 condon khéi dau cua gen purF (tie 1la, GTG) duge chuyén thanh ATG. Ching
KCCM-10530 trong d6 gen cua con duong sinh tbng hop purin, purF, duge tang cuong,
duge dat tén 1a CIX-1544 [KCCM-10530_purF(gla)]. Ching CJX-1544 [KCCM-
10530 purF(gla)] duoc bién nap voi vecto x6a pDZ, 1a vecto tai t4 hop diéu ché trong
vi du 1, bang phuong phép dién bién nap. Céc khuin lac sinh truéng trén mdi truong
chon loc chira kanamyxin (25 mg/L) duoc lwa chon trudce tién.

Sau d6, ching trong d6 gen ma héa protein ho WhiB bi x6a dugc thu hdi thong
qua qua trinh trao d6i chéo thir cAp str dung sy tuong ddng gifta gen ndi sinh ctia chung
_ trén va polynucleotit chtra trong vecto néu trén. Trong khi d6, ching trong d6 gen ma
hoa protein ho WhiB bi x6a dugc thu hdi theo cing phuong thirc nhu vi du 2 st dung
cap mdi SEQ ID NO: 13 va SEQ ID NO: 6.

Cubi cing, chiing trong d6 gen ma héa protein ho WhiB bi xda, dugc thu hdi bang
phuong phép néu trén, duoc dét tén la “CJX-1553".

Vi dy 3-2: Panh gia kha nang san sinh XMP trong c4c nucleotit purin cuia ching
- trong d6 gen ma hoa protein ho WhiB bi bét hoat

Pé do kha ning san sinh XMP cua chiing CJX-1544 trong do gen cta con duong
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sinh tdng hop purin (tirc 13, purF) duge tang cuong, va ching CJX-1552 didu ché trong
vi du 3-1, phuong phap nudi cAy nhu trong vi du 2-2 dugc st dung. Sau khi hoan thanh
nudi cdy, lugng XMP sén sinh trong mdi ching dugc do bang phuong phép st dung

HPLC, va céc két qua dugc thé hién trong bang 4 dudi day.

Bang 4
Sb ching XMP (g/L) Ning suét (g/L/gi®)
CIX-1544 14,0 0,183
CJX-1553 15,5 0,212

Cu thé, trong bang 4, nang suét tuong tmg voi lugng XMP san xuét trong don vi 1
giy & thoi diém 48 gios sau khi hoan thanh nudi cdy.

Nhu thé hién trong bang 4, da xac nhén rang lugng XMP san xuét & ching CJX-
1553 duoc ting 1,5 g/L so vé6i ching b me (tc 1a, CIX-1544) trong d6 nhén t6 con
duong sinh tong hop purin duge ting cudng. Két qua trén xac nhén rang lwgng XMP
sén sinh & chiing CJX-1553 dugc cai thién 10,7% so v6i chung bd me (tc 13, CIX-1544)

Ngoai ra, d3 xac nhin rang ching bd me (tc 13, CIX-1544) thé hién ning sut 1a
0.183 g/L/gis va ching CIX-1553 thé hién ning suat 12 0,212 g/L/gio. Két qua trén xac
nhan rang ning suat XMP cua chiing CIX-1553 dugc cai thign 1 16% so v6i chiing bd
me (tic 13, CIX-1544).

Vi du 4: Diéu ché chung, trong d6 protein ho WhiB bi bét hoat, st dung ching
hoang dai san sinh nucleotit purin, va danh gia kha nang san sinh nucleotit purin cia
chiing

Vi du 4-1: Diéu ché chung trong do6 protein ho WhiB bi bat hoat str dung ching
ngudn gbc hoang dai san sinh IMP trong s6 cac nucleotit purin

Hai loai vecto (tic 1a, pDZ-alt va pDZ-alg) didu ché theo vi du 1 dugc bién nap
riéng 1é tng vecto vao ching Corynebacterium stationis KCCM-10610 (patent Han
Quéc sb 10-0588577) bang phuong phap dién bién nap, va céc khuén lac sinh trudng
trén mdi truong chon loc chira kanamyxin (25 mg/L) dugc lya chon trudc tién.

Sau d6, cac ching trong d6 codon khoi dAu cta gen ma hoa protein ho WhiB bi
bién ddi thanh dang suy yéu (tirc 1a, ATG—TTG hoic ATG—>GTG), dugc thu thong

qua qua trinh trao ddi chéo thr cip str dung su tuong ddng gitta gen ndi sinh ctia chung
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va cac polynucleotit chta trong cdc vecto trén.

Chung trong d6 gen ma hoa cho protein ho WhiB bi lam suy yéu dugc lwa chon
trén co s& PCR bit cdp khong dac hiéu. Dot bién ‘ATG—TTG’ duoc lua chon st dung
cip mdi SEQ ID NO: 14 va SEQ ID NO: 6, trong khi d6 dot bién ‘ATG—GTG’ dugc
lva chon st dung cap mdi SEQ ID NO: 15 va SEQ ID NO: 6. Vi mdi doan mdi SEQ ID
NO: 14 va SEQ ID NO: 15 chua T hodc G ¢ d4u tan cung 3’ thay vi A, la trinh tu
nucleotit ciia ching hoang dai, cac doan PCR dugc cho phép phat hién chi khi chung
d6t bién. Céc chiing duge xac nhan dau tién boi PCR bét cap khong dac hidu duoc xéc
nhén cubi cing thong qua phén tich trinh tu cia gen.

Cudi cung, cac ching thu hdi bang phuong phép trén dugc dat tén nhu sau: tuc 1a,
ching trong d6 gen ma hoa protein ho WhiB bi lam yéu vi thay d6i codon m& dau thanh
dang TTG dugc dit tén la “CJ-2078”; va chiing trong d6 gen trén bi lam yéu do thay doi
codon khoi dau thanh dang GTG dugc dit tén la “CJI-20777.

Vi du 4-2: Déanh gia kha ning san sinh IMP trong cc nucleotit purin cta chung
trong do6 protein ho WhiB bi bét hoat

D& do kha ning san sinh IMP cta chiung Corynebacterium stationis KCCM-10610,
1a ching san sinh IMP trong cc nucleotit purin, va cac chung CJI-2078 va CJI-2077
didu ché trong vi du 4-1, phuong phép nudi cdy mo ta & trén dugc sir dung.

MOi trudng nudi cdy gidng duédi day (5 mL) dugc dua vao ting éng kiém tra hap
kht trung (duong kinh: 18 mm), nudi cdy lac & 30° trong 24 gio, va két qua dugc st
dung lam dung dich nudi chy giéng. Moi trudng san xuét (29 ml) dugc dua vao trong
binh Erlenmeyer 250 mL 8 lic, dugc hip khtr tring & 121°C trong 15 phit, va dugc
cay v6i dung dich nubi chy gidng (2 mL) va nubi cly trong 4 dén 5 ngay. Cac diéu kién
nuoi chy nhu sau: tée do vong quay dugc dat & 170 vong/phut, nhiét do dugedat 6 30°C
va do pH diéu chinh thanh 7,5.

Céc thanh phan mdi truong st dung nhu sau. Luong IMP san xuét dugc do bang
phuong phap st dung HPLC sau khi hoan thanh nuéi cdy, va cac két qua dugc thé hién

trong bang 5.
Moi truong nudi chy gidng IMP
Glucoza 10 g/L, pepton 10 g/L, cao thit 10 g/L, cao nidm men10 g/L, NaCl 2,5 g/L,

-23-



38265

adenin 100 mg/L, guanin 100 mg/L, d6 pH 7,2

Mbi trudng san xuat binh IMP

Mubi natri glutamat 1 g/L, amoni clorit 10 g/L., magie sunfat 12 g/L, canxi clorit
0,1 g/L, st sunfat 20 mg/L, mangan sunfat 20 mg/L, kém sunfat 20 mg/L, ddng sunfat
5 mg/L, L-xystein 23 mg/L, alanin 24 mg/L, axit nicotinic & mg/L, biotin 45 pg/L,
thiamin HCI 5 mg/L, adenin 30 mg/L, axit phosphoric (85%) 19 g/L, glucoza 26 g/L,
fructoza 14 g/L (b sung)

Bang 5
Sé chiing IMP (g/L)
KCCM-10610 11,2
CJI1-2078 11,7
CJ1-2077 11,4

Nhu thé hién trong bang 5 & trén, da xac nhan rang luong IMP san xuét duoc ting
140,5 g/L & chiing CJ1-2078 va 1a 0,2 g/L & ching CJI-2077, so v6i chung bd me chiing
(tirc 1a, KCCM-10610). Céc két qua x4c nhan rang luong IMP sén xuét duoc cai thién &

cac chung tuong tmg 1a 4,5% va 1,8% so v6i ching bd me ching.

Vi du 5: Diéu ché ching trong d6 protein ho WhiB bi bat hoat st dung ching dot
bién san sinh nucleotit purin, trong d6 gen ciia con dudng sinh tong hop purin dugce ting

cudng, va danh gia kha nang san sinh nucleotit purin clia chung

Vi du 5-1: Diu ché ching trong d6 protein ho WhiB bi bét hoat, stir dung ching

dot bién san sinh IMP trong cac nucleotit purin

Chiing trong d6 protein ho WhiB bi bt hoat, dugc diéu ché st dung ching sin
sinh IMP, trong d6 gen cta con dudng sinh tong hop purin duge ting cuong. Cu thé 13,
chung san sinh IMP, trong d6 gen ctia con duong sinh tdng hop purin dugc ting cudng,
1a chung stra d6i KCCM-10610 c¢6 PurF (tic 1a, gen clia con dudng sinh téng hop purin)
duoc ting cudng, 1a chung trong d6 codon Khoi dau cta gen purF (tic 1a, GTG) duge
chuyén thanh ATG. Ching KCCM-10610 trong d6 gen cua con duong sinh tong hop
purin, purF, dugc ting cuong, dugc dat tén 13 CJI-1964[KCCM-10610_purF(gla)].
Chiing CJI-1964[KCCM-10610_purF(gla)] dugc bién nap v6i hai vecto (tie 13, pDZ-
alt va pDZ-alg) diéu ché trong vidu 1, bang dién bién nap, va cac chiing trong d6 codon

khoi diu cia gen ma hoéa protein ho WhiB duge sua dbi thanh dang suy yéu (tic 13,
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ATG—TTG hoic ATG—>GTG), dugc thu hdi theo cach thirc twong tu nhu trong vi du
4-1.

Cudi ciing, cac ching thu hdi bang phuwong phép trén dugc dat tén nhu sau: tic 1a,
ching trong d6 gen ma hoa protein ho WhiB bi suy yéu do thay dbi cua codon khéi dau
thanh dang TTG duoc dat tén la “CJI-20817, va chung trong do6 gen néu trén bi suy yéu
do thay ddi ctia codon khai d4u thanh dang GTG dugc dit tén 1a “CJ1-200807.

Vi du 5-2: Déanh gia kha ning sén sinh IMP trong cdc nucleotit purin cia chung
trong d6 protein ho WhiB bi bat hoat

Pé do kha nang san sinh ctia ching CJI-1964, trong d6 gen cua con duong sinh
tdng hop purin dugc tang cudng, va cac ching CJI-2081 va CJI-20080 didu ché trong
vi du 5-1, stt dung phuong phép nuoi chy nhu trong vi du 4-2. Sau khi hoan thanh nu6i
cdy, lugng IMP san xuét trong mdi chung dugc do bang phuong phép st dung HPLC,

va cac két qua dugc thé hién trong bang 6 dudi day.

Béang 6
S6 ching IMP (g/L)
CJI-1964 11,4
CJI1-2081 12,3
CJ1-2080 12,1

Nhu thé hién trong bang 6, da xac nhan rang lugng IMP san xuét ting 12 0,9 g/L &
chung CJ1-2081 vala 0,7 g/L & ching CJI-2080 so v6i chung bb me chung (tire 13, CJI-
1964). Cac két qua da xac nhin rang luong IMP san xuat dugc cai thién trong cac ching

tuong tmg 12 7,8% va 6,1% so v6i chung bd me ching.

Tirc 13, da xac nhan ring khi diéu chinh phién ma protein ho WhiB bi bét hoat
trong chuing, ching co thé san sinh c4c nucleotit purin ning suét cao hon so v6i ching
bd me hodc céc vi sinh vat khong stra dbi khac. Ngoai ra, cac két qua chi ra rang khi
protein ho WhiB bi bt hoat trong chung, ching c6 thé san sinh cac nucleotit purin nang
suét cao hon so véi chiing bd me hodc céc vi sinh vat khong stra dbi khac.

Thong qua phan mo ta & trén, nguoi co hiéu biét trung binh trong linh vuc k¥ thuat
tuong Ung cua sang ché sé& c6 thé hiéu rang séng ché co6 thé dugc thé hién duéi cac hinh
thic cu thé khac ma khong thay ddi cac nguyén ly k¥ thudt hodc cac dac diém co ban
ctia sang ché. Do d6, cac phuong an uu tién dugc mo ta & day chi nham muc dich minh
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hoa va khong nén dugc hiéu 1a gi6i han pham vi clia sang ché. Nguoc lai, sang ché
khong chi bao gbdm céac phuong an vu tién khac ma con bao gdbm nhiéu phuong 4n, sira
dbi, twong duong va cac phuong an khac co thé ndm trong nguyén ly k¥ thuat va pham

vi bao ho ctia sang ché nhu da duoc x4c dinh bdi cac yéu cau bao hd kem theo.
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YEU CAUBAO HQ
1. Vi sinh vat Corynebacterium stationis san sinh nucleotit purin, trong d6 vi sinh vat
nay c6 protein chira trinh ty axit amin SEQ ID NO: 1 b1 bét hoat.
2. Vi sinh vat theo diém 1, trong d6 nucleotit purin it nhét 12 mot nucleotit purin dugc
lya chon tir 5'-inosin monophosphat (IMP), 5 '_xanthosin monophosphat (XMP), 5'-
guanosin monophosphat (GMP), va 5'-adenylic axit (AMP).
3. Vi sinh vat theo diém 1, trong d6 trong Corynebacterium stationis, con duong sinh
tbng hop nucleotit purin dugc tang cuong.
4. Vi sinh vat theo diém 3, trong d6 sy tang cuong con duong sinh téng hop nucleotit
purin 12 tang cudng hoat tinh cua protein amidophosphoribosyltransferaza (PurF).
5. Phuong phép san xuét nucleotit purin bao gdm nudi cdy vi sinh vat thudc chi
Corynebacterium stationis theo diém bAt k¥ tir 1 dén 4 trong mdi trudng.
6. Phuong phép theo diém 5, trong d6 nucleotit purin it nhét 12 mot nucleotit purin dugc
lwa chon tir 5'-inosin monophosphat (IMP), 5'-xanthosin monophosphat (XMP), 5'-
guanosin monophosphat (GMP), va 5'-adenylic axit (AMP).
7. Phuong phép theo diém 5, trong d6 phuong phap nay con bao gdm thu hdi nucleotit
purin tir Corynebacterium stationis dugc nudi cdy hodc moi trudng sau khi nudi cay.
8. Phuong phap tang cudng san xudt nucleotit purin bao gdm bét hoat protein gdm trinh

tu axit amin SEQ ID NO: 1 trong vi sinh vat thudc chi Corynebacterium.
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<110>

<120>

PHUONG PHAP SAN XUAT NUCLEOTIT PURIN,

NUCLEOTIT P

<130> OP
<150>
<151> 20
<160> 15
<170>

<210> 1

<211> 12
<212> PR
<213>

<400> 1

Met Arg Leu
1

Met

Leu Lys

Glu
35

Arg Gly

Ala Leu Phe

50
Arg His
65

Cys

Arg Val Glu

Ala Leu Leu

Ala Gln Gly

115
<210> 2
<211> 36
<212> AD
<213>

<400> 2
atgagattat

actcaggcgg
aagtgtcgaa
gccgttattt
cgcgtggaat

aaaaacccac

URIN

A18458

19-01-25

1

T

Val
5

Cys

Ser Thr

20

Trp Val

Val Arg

Pro Val

Phe Gly

85

Arg
100

Lys

Gly Glu

6
N

gtgtggataa
acacctacaa
atggtgaccc
gccgtcactg
tcggtgtctg

acatcactaa

Asp

Gln

Thr

Gly

Leu

70

Val

Asn

Leu

38265

DANH MUC TRINH TU

PCT/KR2019/001117

KoPatentIn 3.0

Corynebacterium sp.

Lys Gln

Ala Asp

Ala
40

Gln

Ala
55

Glu

Asn Glu

Trp Gly

Pro His

Glu Gly

120

Corynebacterium sp.

gcagaaggag
tgcgacaacc
tgatgcactt
tcctgtcett

gggcggacta

ctgggctgat

CJ CheilJedang Corporation

Glu
10

Lys Arg

Thr Asn

25

Tyr

Lys Cys Arg

Gln Arg Lys

Ala
75

Cys Arg

Leu Thr

90

Gly

Ile Thr Asn

105

Ile

cgccagatga
ccagaacgcg
tttgtgcgcg
aatgaatgtc
actgagcgcc

tatctcgccc
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Gln Met Thr

Thr
30

Ala Thr

Asn Gly

45

Asp

Ala Ala Val

60

Asp Ala Leu

Glu Arg Gln

Ala Asp

110

Trp

ccgtgagcett
gggagtgggt
gtgcggagca
gagcagatgc
agcgccgtgce

aaggtggaga

Val
15

Ser
Pro Glu
Pro Asp
Ile Cys

Asn
80

Asp

Arg
95

Arg

Tyr Leu

gaagatgtca
gacgcaagct
gcgtaaagcet
tctagataac
gttgctgcge

actagaagga

VI SINH VAT CORYNEBACTERIUM STATIONIS SAN SINH NUCLEOTIT PURIN,
VA PHUONG PHAP TANG CUONG SAN XUAT

60

120

180

240

300

360



38265

atctaa

<210> 3

<211> 32

<212> ADN

<213> Trinh ty nhé&n tao
<220>

<223> doan mdi

<400> 3

tgctctagag atctagcacg cctaaagagt cg

<210> 4

<211> 20

<212> ADN

<213> Trinh tu nhén tao
<220>

<223> doan mdi

<400> 4

gtaggtgtcc gcctgagttg

<210> 5

<211> 44

<212> ADN

<213> Trinh tu nhan tao
<220>

<223> doan mdi

<400> 5

caactcaggc ggacacctac tcactaactg ggctgattat ctcg

<210> 6

<211> 29

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> doan mdi

<400> 6

tgctctagag gtgcccttca tcatcaggt

<210> 7

<211> 31

<212> ADN

<213> Trinh tu nhédn tao
<220>

<223> doan mdi

<400> 7

cgcggatccc agccattagg taaggtgctt g

<210> 3

<211> 20

<212> ADN

<213> Trinh ty nhén tao
<220>
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366

32

20

44

29

31



38265

<223> doan mdi

<400> 8
agaggcgtat tcacgctctg

<210> 9

<211> 46

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> doan mdi

<400> 9

cagagcgtga atacgcctcet tgagattatg tgtggataag cagaag

<210> 10

<211> 29

<212> ADN

<213> Trinh ty nhé&n tao
<220>

<223> doan mdi

<400> 10

cgcggatccc gaggatacaa agcccacga

<210> 11

<211> 20

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> doan mdi

<400> 11

cgaggcgtat tcacgctctg

<210> 12

<211> 46

<212> ADN

<213> Trinh tu nhén tao
<220>

<223> doan mdi

<400> 12

cagagcgtga atacgcctcg tgagattatg tgtggataag cagaag

<210> 13

<211> 21

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> doan mdi

<400> 13

catgttgttg ccctcggaat c

<210> 14

<211> 15

<212> ADN

<213> Trinh ty nhé&n tao

-30-

20

46

29

20

46

21



<220>
<223>

<400>

38265

doan mdi

14

cgtgaatacg cctct

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

<220>
<223>

<400>

15

15

ADN

Trinh tu nhén tao

doan mdi

15

cgtgaatacg cctcg
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15

15





