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Linh vue ki thuit dwoe dé cap

Sang ché dé cap dén polynucleotit c6 hoat dong cua ving gen khéi dong, ché
pham dé biéu hién gen chira polynucleotit, vecto chira gen ma héa polynucleotit, vi
sinh vat chira gen, phuong phap diéu ché purin nucleotit st dung vi sinh vat, va sit

dung polynucleotit dé tang biéu hién ctia protein dich.
Tinh trang k§ thuit ciia sang ché

5'-Inosin monophosphat (sau day goi 1a IMP), vat liéu c6 ban chét 13 axit nucleic
12 mot dang trung gian ctia hé thdng trao dbi chit sinh tdng hop axit nucleic dugc sir
dung trong cac linh vuc khéc nhau (nhu trong dugc pham, tng dung y té khéc, v.v.).
Ngoai ra, IMP 12 nguyén liéu dugc st dung rong rii nhu chit phu gia cho gia vi thuc
phim hozc thuc phim cing véi 5 '-guanin monophosphat (sau day goi 1a GMP). Nhu
da biét rang ban than IMP san sinh huong vi thit bo va lam tang cuong huwong vi cia
axit glutamic (MSG) nhu GMP, vi thé dugc chi ¥ dén nhu loai gia vi axit nucleic lam

tdng huong vi.

Phuong phép dé diéu ché IMP c6 thé bao gdm phuong phap phan hlly enzym axit
ribonucleic dwgc chiét xuit tir cac t& bao ndm men, phuong phap dé phosphoryl hoa
inosin dugc san xuét bang cich 1én men (4gri. Biol. Chem., 36, 1511(1972), vv.),
phwong phap nudi cdy vi sinh vat c6 thé truc tiép san sinh IMP va thu hdi IMP tir moi
truong nudi cdy, v.v. Trong cac phuong phép nay, phuong phap dugce st dung rong rai

nhét 12 phuong phap st dung vi sinh vét c6 kha ning san xuét truc tiép IMP.

Ngoai ra, phuong phap didu ché GMP c6 thé bao gbébm phuong phép bién dbi
xanthosin 5'-monophosphat (sau ddy goi 1a XMP) dugc san xuit bang 1én men vi sinh
vét thanh GMP str dung vi khuén coryneform va phuong phap bién d6i XMP duoc san
xudt béﬁg 1én men vi sinh vat thanh GMP st dung vi khuin Escherichia coli. Trong
cac phuong phép trén, khi GMP dugc san xuét theo phuong phap ma tai d6 XMP dugc
sdn xuét truéc va sau d6 duge chuyén ddi thanh GMP, nang sudt ctia XMP (tirc 12 tién

chét ctia phan ting bién ddi trong subt qua trinh 1én men vi sinh vat) phai dugc tang
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cuong, va ngoai ra, cda XMP va GMP da dugc san xuat trong toan bd qua trinh phan

ung chuyén doi phai dugc bao vé khoi bi mat.

Trong khi d6, do cac enzym trong tw nhién khong phai lic nao ciing thé hién cac
tinh chit t6i wu v& hoat tinh, tinh dn dinh, tinh dic hiéu ctia chit nén déi vé6i cac ddng
phan quang hoc, v.v. yéu ciu trong cac Gmg dung coéng nghiép, nhidu nd luc da duoc
thuc hién dé cai thién enzym cho phit hop vé6i muc dich sir dung bang cach sira dbi
trinh tu axit amin ciia chting. Trong s nay, thiét ké hop 1y va gy dot bién dinh hudng
diém cua cac enzym da duoc ap dung dé cai thién céac chirc ning enzym trong nhiéu
truong hop; tuy nhién, cic phwong phap ndy c6 nhuge diém 14 thong tin vé& ciu trac
cta enzym dich 12 khong phtt hop hodc méi twong quan ciu tric-chirc ning khong ro
rang, do d6 ching khong thé dugc 4p dung mot cch hiéu qua. Trong trudong hop nay,
da c6 bao cao cho rang hoat tinh cua cac enzym c6 thé dugc ting cuong biang cach cai
thién enzym thong qua phwong phép tién hoa c6 dinh huéng, trong d6 enzym cuia céc
tinh trang mong mudn dugc sang loc tir thu vién cac enzym duogc tao ra thong qua cac

stra d01 ngau nhién cua céc gen enzym.

Céc tic gia clia sang ché da thuc hién nghién ctru sdu rong dé san xuét purin
nucleotit ning suit cao théng qua qu4 trinh 1én men vi sinh vat. Két qua 13, ho da phat
hién ra ving gen khoi dong c6 hiéu qua hon cho nang suit purin nucleotit cao hon, do
d6 hoan thanh sang ché nay.

Ban chit k§ thuit cia sang ché

Muc dich ciia sang ché 1a dé xuét polynucleotit ¢ hoat dong cta vung gen khéi
dong.

Muc dich khic cta sing ché 1a dé xuét ché phidm cho biéu hién gen chtra

polynucleotit.

Muc dich khac nita ciia sang ché 1a d€ xuat vecto chtra polynucleotit va gen ma

héa protein dich.

Muyc dich khidc nfta cia sang ché la dé =xuat vi sinh vt thudc chi

Corynebacterium chira vecto.

Muc dich khidc nfta cia siang ché la dé xuat vi sinh vit thudc chi

Corynebacterium chira polynucleotit va gen ma héa protein dich.
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Muc dich khéc nita ciia sang ché 1a dé xuét phwong phép diéu ché purin nucleotit

bao gdm nudi cay vi sinh vat thudc chi Corynebacterium trong moi truong.

Muc dich khac nita clia sang ché 1a @& xuét st dung polynucleotit dé tang biéu

hién ctia protein dich.
Hiéu qua dat duoc cia sang ché

Khi vi sinh vat thudc chi Corynebacterium duge nudi cdy bang cach sir dung
polynucleotit c6 hoat dong ctia ving gen khéi dong méi ciia sang ché, c6 thé san xuit
purin nucleotit v6i ning suat cao. Ngoai ra, purin nucleotit duge didu ché c6 thé duoc
ap dung khong chi cho thirc dn chan nudi va phu gia cho thirc an chin nudi ma con cho

cac san phém khac nhu thuc phém cho con ngudi, phu gia thuc phém, thube, v.v.
Mo ta chi tiét sang ché

Sang ché dugc mé ta chi tibt dudi day. Trong d6, cac phin mo ta twong tmg va
céc phuong an dugce boc 16 trong sang ché ciing c¢6 thé duoc ap dung cho cac phan md
t va c4c phuong 4n khac. Do do, tt ca su két hop cia céc yéu t§ khac nhau trong
sang ché thudc vé& pham vi cia sang ché. Ngoai ra, pham vi ciia sang ché khong nén bi
giéi han boi phan mo ta cu thé dudi day.

Pé dat dugc cac muc dich néu trén, khia canh ctia sang ché d& xuit polynucleotit
duoc biéu thi bang SEQ ID NO: 1 ¢6 hoat dong vung gen khédi dong, trong d6 trinh tu
polynucleotit chira it nhat mot thay thé nucleotit trong d6. Cu thé, sang ché dé xuit
polynucleotit dugc biéu thi bing SEQ ID NO: 1 ¢6 hoat dong vung gen khédi dong
trong d6 trinh ty polynucleotit chira it nhit mot thay thé nucleotit trong d6, va thay thé
polynucleotit 13 it nhat mot thay thé dugc lua chon tir nhém thay thé ctia nucleotit thir

143 va thay thé cta nucleotit thir 189.

Khia canh khac ctia sing ché d& xuét polynucleotit c6 hoat dong vung gen khéi
dong, trong d6 trinh ty polynucleotit dugc biéu thi béng SEQ ID NO: 1, i) nucleotit
tht 143 dugc thay thé bing thymin (T); ii) nucleotit thtr 189 dwoc thay thé bing
thymin (T); hogc iii) nucleotit thir 143 dugc thay thé bang thymin (T) va nucleotit thir
189 dugc thay thé bang thymin (T).

Nhu dugc st dung & ddy, thuat ngit “polynucleotit” dé cip dén chudi DNA c6

chiéu dai dai hon chidu dai nhit dinh duéi dang polyme nucleotit, 1a chudi céc don vi
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phén tir nucleotit dai dugc ndi v6i nhau bang cac lién két cdng hoa tri.

Nhu duge st dung & ddy, thuat ngir “polynucleotit c¢6 hoat dong viing gen khoi
dong” dé cap dén ving DNA c6 mit trong viing 14n cén ctia khu vue, c6 lién quan dén
su phién mé ctia gen dich bao gdm RNA polymeraza, vung gen tdng cudng, v.v., cho
sw biéu hién cuia gen dich duoc két ndi cing huéng ctia ching. Péi véi muc dich cia
sang ché, polynucleotit c6 thé duoc st dung nhu 1a vung gen khéi déng suy giam cho
str dung chung, vi du, nhu 12 ving gen khéi dong c6 thé lam giam biéu hién cta
adenylosuccinat synthetaza. Ngoai ra, polynucleotit d& cAp dén polynucleotit tham gia
vao san xuét hodc ting cudng cua purin nucleotit, nhung polynucleotit khong bi gigi

han & do.

Nhu duge st dung & ddy, SEQ ID NO: 1 d& cap dén trinh tu polynucleotit c6
hoat dong ving gen khéi dong. Trinh tu polynucleotit dwgc biéu thi bang SEQ ID NO:
1 ¢6 thé thu duogc tir Ngan hang gen thudc Trung tdm Thong tin Cong nghé sinh hoc
Qudc gia (National Center for Biotechnology Information: NCBI), co s& dit liéu da
biét. Trong phuong 4n ctia sang ché, trinh tu polynucleotit duge biéu thi bang SEQ ID
NO: 1 c6 thé dugc ldy tir vi sinh vat thudc chi Corynebacterium, nhung vi sinh vat
khong bi gidi han & do.

Ngoai ra, polynucleotit c6 thé 1a mét trong céc polynucleotit c¢é trinh tu dugc
biéu thi béng SEQ ID NO: 1, nucleotit thir 143 va/hodc nucleotit thir 189 dugc thay thé
bang nucleotit khac. Polynucleotit ndy c6 thé d& cap dén trinh tu nucleotit duoc bidu
thi béng SEQ ID NO: 1 va/hodc trinh tu nucleotit chira it nhét 80%, 85%, 90%, 95%,
96%, 97%, 98%, hodc cao hon 99% sw twong ddng hodc ddng nhét véi trinh tu
nucleotit dugc biéu thi béng SEQ ID NO: 1, trong d6 nucleotit thtr 143 va/hodc
nucleotit th 189 dugc thay thé bang nucleotit khac. Trinh tu nucleotit ¢6 su tuong
ddng hodc ddng nhét c6 thé 1a mot trong nhirng ty 1€ trong pham vi néu trén, ngoai trir

trinh ty ¢6 chira 100% ddng nhét, hodc c6 thé trinh tur c¢6 chira it hon 100% ddng nhét.

Trong phwong 4n ciia sang ché, trinh tu polynucleotit cia sang ché c6 thé 1a mot
trong s6 trinh tu polynucleotit dugc biéu thi béng SEQ ID NO: 1, i) nucleotit thir 143
duoc thay thé bang thymin (T); ii) nucleotit thtt 189 dugc thay thé bang thymin (T);
hodc iii) nucleotit thtt 143 dugc thay thé bang thymin (T) va nucleotit thir 189 dugc
thay thé bang thymin (T), nhung polynucleotit khong bi gi6i han & d6. Cu thé, trinh tu
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polynucleotit ctia sing ché c¢6 thé chira trinh ty nucleotit duge biéu thi bing SEQ ID
NO: 2, SEQ ID NO: 3 hogc SEQ ID NO: 4, nhung trinh tu polynucleotit khong bi gi6i
han & d6. Cu thé hon, trong trinh tu polynucleotit ctia sang ché, polynucleotit trong d6
nucleotit thir 143 duoc thay thé bang thymin (T) c6 thé chia trinh tw nucleotit dugc
biéu thi bang SEQ ID NO: 2; polynucleotit trong d6 nucleotit thir 189 dugc thay thé
bang thymin (T) c6 thé chira trinh twr nucleotit duge bidu thi bang SEQ ID NO: 3; hoic
polynucleotit trong d6 nucleotit thit 143 dwoc thay thé bang thymin (T) va nucleotit
thr 189 dugc thay thé bang thymin (T) c6 thé chta trinh tw nucleotit duoc biéu thi
bing SEQ ID NO: 4, nhung trinh tu polynucleotit ctia sing ché khong bi gidi han &
cac trinh tu d6. Polynucleotit ¢ thé chtra it nhit 80%, 85%, 90%, 95%, 96%, 97%,
98%, hodc cao hon 99% tuong déng hoidc déng nhét véi trinh tu nucleotit dugc biéu
thi béng SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4. Trinh tu polynucleotit ¢ su
trong dong hodc ddng nhit c6 thé 1a mot trong nhiing ty 1¢ trong pham vi néu trén,
ngoai trir trinh tu c¢6 chtta 100% d(‘?)ng nhét, hodc c6 thé trinh tu co6 chira it hon 100%
dong nhét.

Ngodi ra, 18 rang 13 bat ky polynucleotit nao chira trinh tu polynucleotit bi xéa,
sira d6i, thay thé hodc bd sung vao trong mdt phin cua trinh ty cling c6 thé dugc st
dung trong sang ché, mién 1a polynucleotit c6 hoat tinh twong duong hodc twong g
v0i polypeptit chtra trinh tyr nucleotit twong ng véi trinh tu nucleotit duge biéu thi
bing SEQ ID NO, ngay ca khi n6 dugc mo ta nhu 1a “polynucleotit chira trinh tu
nucleotit dugc biéu thi bang SEQ ID NO cu thé” trong sang ché. Vi du, mién 1a bién
thé polynucleotit ¢6 hoat tinh twong dwong hodc tuong tmg véi bién thé polypeptit,
khong loai trir bd sung trinh tu gia cung huéng hodc nguge huéng véi trinh tu twong
ng véi trinh tu duoc biéu thi béng SEQ ID NO, dbt bién x4y ra tu nhién, hodc doét
bién im ling, ngoai viéc stra ddi cu thé & vi tri 143 hodc 189 tir d6 cung cép hoat tinh
cu thé, va viéc bd sung hodc dot bién trinh tu nhu vay cling nam trong pham vi bao hd

cua sang che.

Twong ddng va ddng nhét dé cap dén muc do lién quan gifta hai trinh ty nucleotit
va c6 thé duogc biéu thi dudi dang phén tram.

Thuét ngit “twong ddng” va “ddng nhat” ¢ thé thuong dugc str dung dé thay thé

cho nhau.
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Trinh tu twong ddng hodc ddng nhét cua polypeptit bao thi c6 thé dugc x4c dinh
bang thuit toan cin chinh tiéu chuin va cic diém phat khoang tréng mic dinh dugc
thiét 1ap boi chwong trinh dang dung c6 thé dugc sir dung két hop. V& co ban, cic trinh
tw twong ddng hodc ddng nhét c6 thé dugc lai hoa dusi didu kién vira phai hoic
nghiém ngat cao doc theo toan b trinh tu hodc it nhat 1a khoang 50%, khoang 60%,
khodng 70%, khoang 80% hodc khoang 90% toan bd chiéu dai cua trinh tu. Lién quan
dén cac polynucleotit dugc lai hoa, céc polynucleotit chita don vi ma héa thoai hoa

thay vi don vi ma hoa ciling ¢6 thé dugc xem xét.

Cho du hai trinh tur polynucleotit hodc polypeptit c6 tinh twong dong, tuong tu
hoac déng nhét c6 thé dugc xac dinh béng, vi du thuét todn may tinh da biét, nhu 12
chuong trinh “FASTA” st dung tham sb mic dinh nhu trong Pearson et al., (1988)
(Proc. Natl. Acad. Sci. USA 85]: 2444). Ngoai ra, né c6 thé duoc x4c dinh béng thuit
todn Needman-Wunsch (Needman va Wunsch, 1970, J. Mol. Biol. 48: 443-453) duogc
thuc hién trong chwong trinh Needleman ctia g6i EMBOSS (EMBOSS: Bo phin mém
mé sinh hoc ctia khu vue Chau Au, Rice et al., 2000, Trends Genet. 16:276 dén 277)
(phién ban 5.0 hodc cac phién ban sau d6) (bao gdm gbi chuong trinh GCG (Devereux,
J., et al., Nghién ctu vé axit nucleic 12: 387 (1984)), BLASTP, BLASTN, FASTA
(Atschul, [S.] [F.,] [et al., J Molec Biol 215]: 403 (1990); Huéng din may tinh khéng
16, Martin J. Bishop, [ED.,] Nha xuit ban Hoc thuit, San Diego, 1994 va [CARILLO
ETA/.] (1988) SIAM J Ung dung Toan 48: 1073). Vi duy, tinh twong dong, twong tu
hodc dong nhit c6 thé duge xac dinh biang BLAST hoic ClustalW cua Trung tdm
Thong tin Cong nghé sinh hoc Qubc gia (National Center for Biotechnology
Information: NCBI).

Twong ddng, twong tu hoic ddng nhét cia polynucleotit c6 thé c¢6 thé dugc xac
dinh bang cach so sanh thdng tin trinh ty st dung chuong trinh mdy tinh GAP (vi dy,
Needleman et al. (1970), J Mol Biol 48: 443) duoc cong bd béi Smith va Waterman,
Adv. Appl. Math (1981) 2:482. Tém lai, chuong trinh GAP dinh nghia tinh twong tu 12
s6 luong cac déu hiéu duoc cin chinh (nghia la, nucleotit hodc axit amin) 1a tuong tu
nhau, duoc chia cho téng s6 diu hiéu trong trinh tu ngén hon cta hai trinh tu. Céc
tham s6 mic dinh cho chuong trinh GAP ¢6 thé bao gdém (1) ma tran so sanh don
(chira gié tri 1 cho gidng nhau va 0 cho khong giéng nhau) va ma trin so sanh trong

luong (hodc EDNAFULL (EMBOSS phién ban ctia NCBI NUC4,4) ma tran thay thé) .
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cta Gribskov et al. (1986) Nucl. Acids Res. 14: 6745, dugc cong bd béi Schwartz va
Dayhoff, bién tap, Atlas vé trinh tu va ciu tric protein, Qu§ nghién ctru y sinh quéc
gia, trang 353-358 (1979); (2) Trir 3,0 diém cho mdi khoang tréng, va trir 0,10 didm
cho mdi ddu hiéu trong mdi khoang trong (hoic mé khoang tréng trir 10 diém va mé
rong khoang tréng trir 0,5 diém); va (3) khong bi trir diém dbi véi céac khoang tréng
cudi. Theo do, thudt ngit “tuong déng” hodc “dff)ng nhét” dugc str dung dé cap dén su

lién quan gitta cac trinh tu.

Ngoai ra, do su thoai héa ctia don vi ma hoa hoic béng cach xem xét cac don vi
ma héa duge wu tién trong sinh vét hoc, noi polynucleotit dugc biéu hién, nhidu sta
b1 khac nhau ¢6 thé duogc thuc hién trong viing ma hoa ciia polynucleotit trong pham
vi khong 1am thay dbi trinh tu polynucleotit. B4t ky trinh tu polypeptit nao trong dé
nucleotit thtr 143 va/hodc nucleotit thir 189 cia trinh tw nucleotit dugc biéu thi bing
SEQ ID NO: 1 dugc thay thé bang nucleotit khac c6 thé dugc bao gdbm nhung sang ché
khong gi6i han & d6. Ngoai ra, bit ky trinh tu polynucleotit ndo trong d6 nucleotit thix
143 va/hodc nucleotit thir 189 ctia trinh tu nucleotit duge biéu thi b%lng SEQ ID NO: 1
dugc thay thé bang nucleotit khac c¢6 thé dugc lai héa dudi didu kién nghiém ngat véi
bat ky ddu dd nao c6 thé dugc didu ché tir cac trinh tu gen da biét (vi du, trinh ty bd
sung cho tit ca hodc mot phén cua trinh tu nucleotit trén) c6 thé duoc bao gbm nhung
khong gidi han & do.

Thuat ngi “diéu kién nghiém ngat” dé cap dén cac didu kién c6 kha nang lai héa
dac hiéu giita cac polynucleotit. Nhitng diéu kién nhu vay duoc md ta chi tiét trong tai
liéu (vi dy, J Sambrook et al.). Vi du, cic diéu kién c6 thé bao gém thuc hién lai tao
gifta cdc gen c6 tinh twong ddng cao, twong dong 40% trd 18n, tot hon 13 80% trd 1én,
85% trd 18n, 90% trd 1én, 95% trd 1én, 97% trd 18n, va tot nhat 12 99% trd 1én, trong
khi khong thuce hién lai héa giita cac gen c6 twong dong thip hon céc trong ddng duoc
mo ta & trén; hodc thuc hién lai mot 14n, cu thé 12 lai hai hoic ba 1an, trong céc didu
kién rira thong thuong dé lai southern & 60°C, 0,1 x SSC (saline-sodium citrate: saline-
natri xitrat), va 0,1% SDS (sodium dodecy! sulfate: natri dodecyl sulfat), t6t hon 14 &
ndng d6 mudi va nhiét d6 twong Gng véi 60°C, 0,1x SSC, va 0,1% SDS, v tbt nhat 1
¢ 68°C, 0,1x SSC, va 0,1% SDS.

Lai hoa yéu cau hai axit nucleic c6 céc trinh ty bo sung, mic du sw khéng phu

hop gitta cac bazo c6 thé phu thudc vao tinh nghiém ngdt ctia phép lai. Thuit ngit “bd
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sung” dugc st dung d€ md td moi quan hé gilra cac bazo nucleotit c6 thé lai héa véi
nhau. Vi dy, vé6i khia canh 1a DNA, adenosin b6 sung cho thymin va xytoxin b6 sung
cho guanin. Theo d6, sang ché ciing c6 thé bao gom cic doan axit nucleic dugc tach

chiét bd sung cho toan bJ trinh ty cling nhu trinh tu axit nucleotit twong tu nhau.

Cu thé, polynucleotit c6 tuong dong co thé dugc phat hién & gid tri Ty 12 55°C
khi str dung diéu kién lai bao gbm budc lai va sit dung cac didu kién dugc mo ta & trén.
Ngoai ra, gié tri Tm c6 thé 12 60°C, 63°C hodc 65°C, nhung sang ché khong giéi han &
nhiét d6 nay va c6 thé duge didu chinh phit hop boi ngudi c6 hiéu biét trung binh trong

cung linh vuc k§ thuat theo muc dich cua no.

Mirc do phi hop nghiém ngat cua viée lai cac polynucleotit phu thudc vao chidu
dai va mtrc d6 bd sung ctia polynucleotit, va cac bién déi lién quan dugc biét dén trong

ky thuét nay (tham khao Sambrook et al., supra, 9,50 dén 9,51, 11,7 dén 11,8).

Khia canh khéc nita ctia sdng ché d€ xuat ché pham cho biéu hién gen c6 chira

polynucleotit.

Ché phdm cho biéu hién gen d& cap dén ché phdm c6 kha ning biéu hién gen c6
thé dugc bidu hién bang ving gen khoi dong ctia sang ché. Vi du, ché pham cho biéu
hién gen c6 thé bao gdm polynucleotit c6 hoat dong ving gen khéi dong méi, va céd
thé con bao gém bit ky thanh phan nao c6 kha nang van hanh polynucleotit nhur 1a
ving gen khoi dong ma khong gisi han. Trong ché pham cho gen biéu hién cua sang
ché, polynucleotit ¢6 thé dugc tao thanh chita vecto dé biéu hién gen hoat dong duoc

lién két trong té bao chit ma c¢6 polynucleotit dugc dua vao.

Khia canh khéc nita ctia sang ché dé xuét polynucleotit c¢6 hoat dong ving gen
khoi dong, hodc vecto chira polynucleotit va gen ma héa protein dich. Cu thé, protein

dich c6 thé 1a adenylosuccin synthetaza nhung sang ché khong gi6i han & day.

Nhu dugc st dung & ddy, thuat ngit “vecto” d& cap dén ciu tric DNA chira trinh
tu nucleotit ma héa polynucleotit dich, duge lién két hoat dong véi trinh tu kiém soat
thich hop sao cho polypeptit dich dwgc biéu hién trong vat chu thich hop. Trinh tu
kiém soat c6 thé bao gdm ving gen khéi dong dé bat diu phién ma, bt ky trinh tu
khéi dong nao dé kiém soat phién ma nhu vay, trinh ty ma héa cho vi tri gén voi
ribosom trén ARN thong tin thich hop, va trinh tu dé kiém soét viéc két thuc phién ma

va dich ma. Khi duoc bién nap vao trong té bao chu thich hop, vecto ¢6 thé duoc sao
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chép hodc hoat dong ddc 14p vbi bd gen cua t€ bao chu, hodic c6 thé tich hop vao chinh

bd gen cua nd.

Vecto dugc sir dung trong sang ché c6 thé khoéng bi gidi han cu thé nao mién 1a
vecto duge sao chép trong té bao chu, va bét ky vecto dugc biét dén trong k¥ thuit c6
thé duoc sir dung. Vi du vé vecto thuong duge str dung ¢ thé bao gdm plasmit tu
nhién hoic tai tb hop, cosmit, virat va thuc khuén thé. Vi du, vecto phage hodc vecto
cosmit nhu la: pWE15, M13, MBL3, MBL4, IXII, ASHII, APII, t10, t11, Charon4A,
Charon21A, v.v. c6 thé duge st dung, va c4c vecto plamit, cic vecto ¢6 ban chit 1a
pBR, pUC, pBluescriptll, pGEM, pTZ, pCL, pET, v.v. ¢c6 thé duoc st dung. Cuy thé 1a
cac vecto pDZ, pACYC177, pACYC184, pCL, pECCGI117, pUCI19, pBR322,
pMW118, pCCIBAC v.v. c6 thé duoc st dung.

Trong phuong 4n, polynucleotit dich c6 thé dugc chén vao trong nhiém sic thé
thong qua vecto d& chén vao nhiém séc thé. Viéc chén polynucleotit vao trong nhidm
sic thé c6 thé duge thuc hién bang cach st dung bét ky phuong phap nao duoc bibt
dén trong k¥ thuat (vi du, bang cach tai t& hop tuong dong), nhung séng ché khong
dugc gi¢i han & phuong phap nay. DAu chon loc dé x4c nhan viéc chén vecto vao
trong nhiém sic thé ¢ thé con duoc bao gém. DAu hiéu chon loc dugce st dung dé
chon cac té bao duoc bién nap véi vecto (tic 1a, dé xéc nhan su ¢6 mat cda viéc chén
phan tir axit nucleic dich), va cac ddu hiéu c6 kha ning cung cip cac kiéu hinh c6 thé
chon loc (vi dy, khéng thudc, khuyét dudng, khang tac nhan gly doc té bao va biéu
hién polypeptit bé mit) c6 thé duoc st dung. Trong trudng hop cé tac nhan chon loc
duoc xit 1y, chi ¢6 céac té bao c6 kha nang biéu hién cac du hiéu chon loc c6 thé ton tai
hogc biéu hién céc dic diém kiéu hinh khéc, va do d6 céc t& bao duoc bién nap c6 thé

duoc chon.

Khia canh khéc nita cua sang ché d& xuét vi sinh vat thudc chi Corynebacterium
chira vecto, trong d6 vecto bao gdm polynucleotit chira hoat dong vung gen khai dong

cua sang ché va gen ma hoa protein dich.

Ngoai ra, khia canh khéac nita cia sang ché @ xuit vi sinh vat thudc chi
Corynebacterium bao gém polynucleotit chira hoat dong vung gen khoi dong cua sang

ché va gen ma hoéa protein dich.

Cu thé, vi sinh vat ¢6 thé 1a vi sinh vat duoc didu ché bang bién nap thong qua
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vecto bao gdm polynucleotit ¢6 hoat dong vung gen khéi dong va gen ma héa protein
dich; hodc vi sinh vit bao gdm polynucleotit ¢ hoat dong vung gen khai dong va gen

mi hoéa protein dich, nhung vi sinh vat khong dugc gi6i han & day.

Nhu duogc st dung & déy, thuat ngit “bién nap” dé cap dén qué trinh duva vecto
chira polynucleotit ma hoa protein dich vao bén trong té bao chi sao cho protein dugc
ma héa béi polynucleotit ¢6 thé duge biéu hién trong té bao chu. Khong quan trong c6
hay khong polynucleotit bién nap dugc chén vao nhim sic thé cia té bao chii va nim
¢ d6 hodc ndm bén ngoai nhidm séc thé, mién 1a polynucleotit duoc bién nap c6 thé
duoc biu hién trong t& bao chu. Ngoai ra, polynucleotit c6 thé chira DNA va RNA ma
hoa protein dich. Polynucleotit c6 thé dugc dua vao bt ky duéi hinh thitc ndo mién 1a
polynucleotit ¢6 thé dugc dua vao trong t€ bao cha va bidu hién trong d6. Vi du,
polynucleotit c6 thé dugc dua vao trong té bao chu dudi dang catxet biéu hién c6 cu
trac gen chira tAt ca céc yéu t6 can thiét cho su tu biéu hién. Catxet biéu hién c6 thé
chira viing gen khéi dong, tin hidu két thiic phién ma, vi tri gan két ribosom va tin hiéu
két thac dich ma c6 thé lién két hoat dong vé6i polynucleotit. Catxet biéu hién c6 thé &
dang vecto biéu hién thwc hién tu sao chép. Ngoai ra, polynucleotit c¢6 thé dugc dua
vao té bao chu duoc lién két hoat dong v6i trinh tu can thiét cho bidu hién trong té bao

chui, nhung khong gidi han & day.

Ngoai ra, thuat ngit “lién két hoat dong” d& cap dén lién két chirc nang gitta trinh
tu gen va trinh tu ving gen khéi dong dé bit diu va lam trung gian cho qua trinh phién

ma clia polynucleotit chira hoat dong ciia ving gen khéi dong ctia sang ché.

Nhu duge st dung & ddy, thudt ngit “vi sinh vat chita polynucleotit va protein
dich” dé& cap dén vi sinh vat trong d6 biéu hién ciia protein dich dugc kidm soét bang
polynucleotit. Vi sinh vat c6 thé 13 vinh vat c¢6 kha ndng san sinh purin nucleotit, vi
sinh vt c6 thé 13 vi sinh vat tu nhién c6 kha nang san xuét purin nucleotit kém, hodc vi
sinh vét dugc cung cip vé6i kha ning san sinh purin nucleotit trong d6 ching b me
khong c¢6 kha ning san sinh purin nucleotit. Cu thé, vi sinh vt c6 thé 1a vi sinh vat
trong d6 hoat tinh cua adenylosuccinat synthetaza, vi du, vi sinh vat chira polynucleotit
trong do, trinh tu nucleotit dugc biéu thi béng SEQ ID NO: 1, nucleotit ther 143
va/hodc nucleotit tht 189 duge thay thé bang nucleotit khac, nhung vi sinh vat khong
dugc giéi han & day. Cu thé hon, vi sinh vat ¢6 thd 13 vi sinh vat chita polynucleotit ¢6

hoat dong viung gen khéi ddng, trong d6 it nhit mdt nucleotit trong trinh tu
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polynucleotit dugc biéu thi bing SEQ ID NO: 1 dugc thay thé. Thay thé polynucleotit
c6 thé bao gdbm thay thé cta nucleotit thtt 143 bang thymin (T) va/hodc thay thé
nucleotit thtr 189 bang thymin (T).

Doi véi té bao chi hoic vi sinh vat, d& dat dugc muc dich cta sang ché, bt ky té
bao chi hodc vi sinh vat nao trong d6 c6 thé san sinh purin nucleotit bang cach chira
polynucleotit va protein dich c6 thé thudc vao pham vi cia sang ché.

Trong sang ché, vi sinh vat c6 kha ning san sinh purin nucleotit c¢6 thé dugc st
dung thay thé cho vi sinh vat san sinh purin nucleotit va vi sinh vt c¢6 kha ning san
sinh purin nucleotit.

Pé dat dugc muc dich cua sang ché, thuat ngit “purin nucleotit” dé cap dén
nucleotit ¢ ciu truc géc purin, vi du, IMP, XMP hodac GMP nhung purin nucleotit
khong duoc gidi han & day.

Cu thé, thuat ngit “5'-inosin monophosphat (IMP)” 1a vét liéu axit nucleic ¢o
cong thirc dugc thé hién trong cong thirc 1 & bén duéi.

[Cong thic 1]

N A
N NH
<A
%) N“ er
HO-P-0— _o._|
o KO
OH OH

IMP ciing duoc goi tén theo Danh phap Hoa hoc theo Lién minh Quéc t& v& Hoa
hoc thuan tily va Héa hoc tng dung (IUPAC- International Union of Pure and Applied
Chemistry Nomenclature), 5'-inosin monophosphat hodc axit 5’-inosin va IMP dugc
st dung rong rdi trong thuc phdm nhu chit 1am ting huong vi cung véi XMP hoic
GMP.

Thuét ngit “5'-guanin monophosphat (GMP)” d& cap dén vat liéu axit nucleic c¢6

cong thire duoc thé hién & cong thirc 2 bén dudi.

[COng thic 2]
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GMP ciing duoc goi tén theo TUPAC, [(2R,3S,4R,5R)-5-(2-Amino-6-0xo-1,6-
dihydro-9H-purin-9-yl)-3,4-dihydroxytetrahydro-2-furanylJmetyl dihydrogen phosphat,

axit 5-guanidylic, 5'-guanylic, hodc axit guanylic.

GMP & dang mubi va dugc sir dung rong rdi lam phu gia thuc phdm, nhu 14 natri
guanylat, dikali guanylat va canxi guanylat. GMP c6 hiéu qua cubi cing dé tdng cuong
vi khi n6 duoc st dung lam phu gia cing v§i IMP. GMP ¢6 thé dugce diéu ché bang
cach bién dbi tir XMP, nhung phwong phép didu ché GMP khoéng dugc gidi han ¢ day.
Nhu da x4c nhan trong phuong 4n ciia sang ché, ving gen khoi dong ctia sang ché c6
thé ting cudng san sinh cia XMP, va GMP cling c6 thé duoc chuyén dbi tir XMP do
d6 1am tang luong san xuit cia GMP. Do dé, ro rang 1a GMP ciing thudc pham vi cua

sang che.

Nhu duge s dung & ddy, thudt ngfr “5'-xanthosin monophosphat (XMP)” 1a
nguyén liéu trung gian cta qud trinh chuyén héa purin ¢6 cong thirc dugc thé hién
trong cong thirc 3 bén dudi.

XMP cling duoc goi tén theo IUPAC, 5'-inosin monophosphat ho#ic axit 5'-
xanthylic. XMP c6 thé duoc tao thanh tir IMP thong qua phan Ung dehydrogenaza,
hodc c6 thé dugc chuyén dbi thanh GMP thong qua hoat dong cia GMP synthaza.

Ngoai ra, XMP c6 thé dugc tao thanh tir XTP bang deoxyribonucleoside triphosphat
pyrophosphohydrolaza 1a enzym c6 hoat tinh XTPaza.

[Cong thuc 3]
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Nhu dugce s dung & ddy, thudt ngit “vi sinh vat san sinh purin nucleotit” bao
gém ca vi sinh vat kiéu dai va vi sinh vat trong do stra dbi gen tu nhi€n hodc nhén tao
da x4y ra, va vi sinh vat ¢6 thé 1 vi sinh vat trong d6 co ché cu thé dugc tdng cudng
hodc 1am suy yéu do c4c nguyén nhan nhu chén gen ngoai sinh, tdng cuong hoidc lam
bat hoat gen ndi sinh, v.v. Vi sinh vat ¢6 thé 1a vi sinh vat trong d6 sira dbi gen da x4y
ra hodc hoat dong cua ching dugc ting cudng cho muc dich san xuit purin nucleotit.
Dé dat duoc muc dich cia sang ché, vi sinh vat san sinh purin nucleotit khac biét & chd
né ting ning suét cac purin nucleotit mong mubn bang cach chira polynucleotit, va cu
thé, vi sinh vat c6 thé 1 vi sinh vét thudc chi Corynebacterium. Cu thé, vi sinh vat san
sinh purin nucleotit hodc vi sinh vat ¢6 kha nang sén sinh purin nucleotit ¢6 thé 1 vi
sinh vat trong d6 mdt sd gen lién quan dén con duodng sinh tdng hop purin nucleotit
dugc ting cuong hodc 1am suy yéu, hoic mot sb gen lién quan dén con dudng sinh
téng hop purin nucleotit duoc tdng cuong hodc 1am suy yéu, hodc mot phin cia gen
lién quan dén con dudng suy thodi dugc ting cudng hodc lam suy yéu. Vi duy, vi sinh
vat ¢6 thé 13 vi sinh vat trong d6 biéu hién purF ma héa phosphoribosylpyrophosphat
amidotransferaza hoic biéu hién cta purd duoc tang cuong. Ngoai ra, theo purin
nucleotit, biéu hién cia guaB, 1a gen mi hoéa inosin-5'-monophosphat dehydrogenaza
c6 thé duoc kiém soét. Cu thé, khi purin nucleotit 1a IMP, biéu hién cua guaB cb thé
dugc lam suy yéu, trong khi d6 purin nucleotit 12 XMP hoiic GMP, biéu hién cia guaB

c6 thé duoc ting cuong.

Nhu dugc s dung & day, thudt ngit “vi sinh vét thudc chi Corynebacterium san
sinh 5'-purin nucleotit” d& cip dén vi sinh vat thudc chi Corynebacterium c6 kha nang
san sinh nucleotit tu nhién hodc béng cach stra dbi. Cu thé, nhu duoc st dung & day, vi
sinh vat thugc chi Corynebacterium c6 khé ning san sinh purin nucleotit c6 thé 13 vi

sinh vét thudc chi Corynebacterium c6 kha ning san sinh purin nucleotit dugc cai
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thién do bao gdm polynucleotit chira hoat dong ving gen khoi dong cia sang ché,

hoic do bién nap bang vecto chua polynucleotit va gen ma héa protein dich.

“Vi sinh vat thudc chi Corynebacterium c6 kha ning duoc cai thién san sinh
purin nucleotit” d& cip dén vi sinh vat c6 kha nang duogc cai thién san sinh purin
nucleotit, so véi ching bd me cia chiing truéc khi vi sinh vat dugce bién nap hoic
khong dugc stra d6i. “Vi sinh vat khong duoc stra dbi” dé cap dén ching kiéu dai cua
no, vi sinh vét khong chtra protein dwgc sira ddi san sinh purin nucleotit, hodc vi sinh

vat khong duge bién nap vé6i vecto chira polynucleotit va gen ma héa protein dich.

Nhu duge st dung & déy, “vi sinh vat thudc chi Corynebacterium” c6 thé 1a
Corynebacterium  glutamicum, Corynebacterium ammoniagenes, Brevibacterium
lactofermentum, — Brevibacterium  flavum, Corynebacterium  thermoaminogenes,
Corynebacterium efficiens, Corynebacterium stationis, v.v., nhung vi sinh vét thudc

chi Corynebacterium khong nhét thiét dugc giéi han & cac vi sinh vét nay.

Khia canh khéc ctia sang ché d& xuét phuong phép didu ché nguyén liéu dich bao
gdm nudi cdy vi sinh vat thudc chi Corynebacterium trong mdi truong. Trong phuong
an, phuong phap ctia sang ché c6 thé con bao gbm budc thu hdi nguyén li€u dich duogc
tao thanh do vi sinh vat hodc moéi truong duge nudi cdy sau bude nudi cdy. Cu thé,
nguyén li¢u dich c6 thé 12 purin nucleotit nhung nguyén liéu dich khong bi gi6i han &
day.

Trong phwong phép néu trén, nudi cdy vi sinh vét c6 thé duge thuc hién bang céac
phuong phép duoc biét dén nhu nudi cdy theo mé, nudi cdy lién tuc, nudi céy theo mé-
b6 sung, v.v. nhung sang ché khong gi¢i han cu thé & phuong phép nudi cdy nao. Cu
thé, diéu kién nudi céy c6 thé khong bi gidi han cu thé, nhung d6 pH thich hop (vi du,
d0 pH 5 dén pH 9, tot hon 1a d6 pH 6 dén pH 8, va tt nhat la do pH 6,8) c6 thé duoc
diéu chinh bang cach st dung cic hop chit bazo (vi du, natri hydroxit, kali hydroxit
hodc amoniac) ho#ic cc hop chit axit (vi du, axit photphoric hodc axit sulfuric), va
diéu kién hiéu khi c6 thé duoc duy tri bang cach thém oxy hodc hdn hop khi ¢6 chira
oxy vao mdi truong nudi cdy. Nhiét do nudi cdy c6 thé duoc duy tri & 20°C dén 45°C,
va tbt hon 1a tir 25°C dén 40°C, va nudi cdy c6 thé dugc thuc hién trong khoang tir 10
gio dén 160 gid, nhung diéu kién nudi cdy khong bi gi6i han & day. Purin nucleotit

duge san xuat bang nudi cay c6 thé duge bai tiét vao trong méi truomg hodc ¢ thé
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dugc duy tri trong cac té bao.

Hon nita, mdi truong nudi cdy duoc st dung nhu 12 ngudn cacbon, sacarit va
carbohydrat (vi du, glucoza, sucroza, lactoza, fructoza, maltoza, ri duodng, tinh bot va
celluloza), dau va chit béo (vi du, ddu dau nanh, dau hat huéng duong, dau déau phong,
va dau dira), axit béo (vi dy, axit palmitic, axit stearic, va axit linoleic), ruou (vi du,
glyxerol va etanol) va axit hitu co (vi dy, axit axetic), v.v. c6 thé dugc st dung riéng 1é
hoic két hop nhung ngudn cacbon khong bi giéi han & day. Ngudn nito, hop chit hitu
co chira nito (vi dy, pepton, dich chiét nAm men, canh thit, chiét xuit mach nha, ruou
ngd, bot dau nanh va uré) hoic hop chét vo co (vi du, amonium sulfat, amoni clorua,
amoni phosphat hodc amoni cacbonat va amoni nitrat), v.v. ¢ thé dugc st dung riéng
1¢ hodic két hop, nhung ngudn nito khong bi giéi han & day. Ngudn phét pho, kali
dihydrogen phosphat, dikali hydrogen phosphat, mubi c¢6 chira natri twong tng, v.v. ¢
thé duoc sit dung riéng 18 hoic két hop, nhung nguén phét pho khong bi gidi han & day.
Ngoai ra, moi truong cling c6 thé bao gém cac yéu tb nguyén li€u kich thich tang
trudng can thiét nhu 13 cac mubdi kim loai khéc (vi du, magié sufat hoic sét sufat), cac

axit amin hodc cac vitamin.

Phuong phép thu hdi purin nucleotit dugc san xuit trong cdc budc nudi cdy cia
sang ché dé thu hoach céc purin nucleotit mong mudn tir méi truong nudi cdy bing
phuong phép thich hop dugc biét dén trong k§ thuat ndy theo phuong phép nudi cy.
Vi dy, ly tam, loc, séc ky trao ddi ion, két tinh, sic ky 1ong hiéu ning cao (High
Performance Liquid Chromatography: HPLC), v.v. ¢6 thé dugc sit dung, va purin
nucleotit ¢6 thé dugc thu hdi tir moi truong nudi céy hodc vi sinh vét béng cach sur

dung céc phuong phap dugc biét dén trong k¥ thuat nay.

Ngoai ra, bude thu hdi ¢6 thé bao gdm qua trinh tinh sach. Qua trinh tinh sach cé
thé dugc thyc hién bing cach st dung céc phuong phap dugc biét dén trong k¥ thuét
hién c6. Vi thé, thu hdi purin nucleotit ¢4 thé thu dugc dudi dang tinh sach hodc dich
1én men vi sinh vét chra purin nucleotit (Gidi thiéu vé cong nghé sinh hoc va k§ thuét

di truyén ctia A. J. Nair, 2008).

Ngoai ra, dé dat duoc muc dich ctia sang ché, trong truong hop vi sinh vat chira
polynucleotit c6 hoat dong ctia ving gen khdi dong duge mb ta & trén, vi sinh vat dic

trung & chd lugng nguyén lidu dich duoc ting 1én. Cu thé, trong khi chiing kiéu dai
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thudc chi Corynebacterium khong thé san sinh purin nucleotit, hodc c6 thé chi san sinh
v6i lwong rat nho tham chi 13 khong thé, vi sinh vét ctia sang ché chira polynucleotit c6

hoat ddong ctia ving gen khéi dong c6 thé ting lwong san xuét purin nucleotit.

Khia canh khac cia sang ché dé xuit sir dung polynucleotit dé ting bidu hién cua

protein dich.
Mo ta chi tiét clia sang ché

Sau ddy, sang ché s& dugc md ta chi tiét dua trén cac phuong &n vi du. Tuy nhién,
hién nhién ring ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuét hién c6 13 nhitng
phuong 4n wu tién nay chi duwoc dua ra nhim muc dich minh hoa ma khong nhim muc

dich gii han pham vi ctia sang ché.
Vi du 1: Diéu ché ching san sinh IMP dya trén ching kiéu dai

Chung kiéu dai thudc chi Corynebacterium khong thé san sinh IMP hoiic c6 thé
chi san sinh véi lrong rat nhé tham chi 1a khong thé san sinh. Theo do, ching san sinh
IMP dugc diéu ché dua trén ching Corynebacterium stationis ATCC6872 kiéu dai. Cu
thé hon, ching duoc diu ché trong d6 hoat dong cua gen pwrF mi hoa
phosphoribosylpyrophosphat amidotransferaza dugc ting cudng va hoat dong cua

guaB ma hoa IMP duge 1am suy yéu.
Vi du 1-1: Didu ché ching dugce tang cuong purF’

Pé didu ché ching trong d6 don vi ma hoéa khoi dong ciia gen purF dugce sira di,
chén vecto chita gen purF duoc diéu ché trude tién. DE nhan dong gen purF vao trong
vecto chén, cu thé, PCR duoc thyc hién st dung bd gen DNA cta Corynebacterium
stationis ATCC6872 1am mach khuon va cac doan mdi c6 trinh tw duoc biéu thi béng
SEQ ID NO: 6 va SEQ ID NO: 7 va SEQ ID NO: 8 va SEQ ID NO: 9 cho 30 chu ky
cia bién tinh & 94°C trong 30 gidy, i d& gén mdi & 55°C trong 30 gidy, va kéo dai &
72°C trong 2 phut. PCR dugc thyc hién lai st dung hai doan DNA thu dugc béng PCR
trén 1am mach khuon va cac doan mdi c6 trinh tu duge bidu thi béng SEQID NO: 6 va
SEQ ID NO: 9 cho 30 chu ky ctia bién tinh & 94°C trong 30 gidy, 0 d& gén mdi & 55°C
trong 30 gidy, va kéo dai & 72°C trong 2 phiit dé thu dugc cac doan DNA. Céc doan
DNA thu duogc dugc phan cat véi enzym giéi han Xbal, va duge nhan dong vao trong

vecto pDZ (Patent Han Quéc s6 10-0924065 va cong bd don qudc té s§ WO 2008-
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033001) cling dugc phan cét véi enzym gi6i han Xbal. Vecto duoc didu ché nhu vay

dugc dit tén 1a pDZ-purF-gla.

Béang 1
SEQIDNO | poan mbi Trinh ty (5'dén 3"
6 purF gla-1 | GCTCTAGACCACTCTAAGACGCGGCCACC
7 purF gla2 | AAGTAGTGTTCACCATGACGCTGATTCTACTAAGTTT
8 purF gla-3 | AGTAGAATCAGCGTCATGGTGAACACTACTTTCCCCAG
9 purF gla-4 | GCTCTAGACTGTGCGCCCACGATATCCAG

Vecto tai t6 hop pDZ-purF-gla dugc bién nap vao trong Corynebacterium
stationis ATCC6872 bﬁng dién bién nap, va cdc ching trong d6 vecto dugc chén vao
nhiém sic thé bang céach tach td hop tuong déng duoc sang loc trén mdi truong chira
25 mg/L kanamycin. C4c ching so cp duoc lya chon da trai qua lai chéo 1an thir hai,
va cac ching da dugc lya chon dugce sang loc dwugce giai trinh tw, do d6 ching cudi
cling c6 stra ddi dugc chén vao duoc lya chon. Ching thu duogc dugc dit tén 1a ching
6872-purF(gla).

Vi du 1-2: Diéu ché ching c6 gen guaB bi suy yéu

Pé didu ché chung chra don vi ma héa mé dau ctia gen guaB duoc sira ddi, vecto
chén vao chtra gen guaB di duogc didu ché. D& nhan dong gen guaB vao trong vecto
chén, cu thé, PCR dugc thuc hién st dung bd gen DNA cua Corynebacterium stationis
ATCC6872 1am mach khuén va céc doan mdi ¢6 trinh tu SEQ ID NO: 11 va SEQ ID
NO: 12 va SEQ ID NO: 13 va SEQ ID NO: 14. PCR duoc thuc hién lai béng cach su
dung san phdm PCR thu duoc & trén lam mach khuon va mdi ¢6 trinh tu SEQ ID NO:
11 va SEQ ID NO: 14, sau d6 cac doan DNA da thu dugc dugc nhan dong nhu trong
vi du 1-1. Vecto duoc didu ché nhu trén dugc ddt tén 1a pDZ-guaB-alt. Vecto duoc
dua vao trong 6872-purF(gla) theo cach twong tw va ching chira stra ddi nhu trén
dugc dua vao cudi cung dugc chon. Chiing duge chon cubi cung san sinh IMP duoc

dat tén 1a CJ12330.

Béang 2

SEQIDNO | poan mbi Trinh tu (5'dén 3")

11 guaB alt-1 GCTCTAGACTACGACAACACGGTGCCTAA

12 guaB alt-2 CACGATTTTCGGTCAATACGGGTCTTCTCCTTCGCAC
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13 guaB alt-3 AGGAGAAGACCCGTATTGACCGAAAATCGTGTTTCT

14 guaB alt-4 GCTCTAGAATCGACAAGCAAGCCTGCACG

Vi du 1-3: Kiém tra chudn dd Ién men cia CJI2330

Sau khi pha moi trudng nudi cdy gidng (2 mL) vao trong dng nghiém (duwdng
kinh: 18 mm), éng nghiém dwoc hép tiét tring. Mbi chung ATCC6872 va CJI12330
duoc cdy 1an luot vao éng va u lic & 30°C trong 24h va duogc str dung nhu méi trudng
nudi cdy giéng. Moi truong 1én men (29 mL) dugc pha trong mdi binh tam giac 250
mL lic duoc va duge hép tiét tring & 121°C trong 15 phat. Mdi trudng nudi cdy gidng
(2 mL) dugc ciy vio trong moi treong 1én men va dugc nudi trong 3 ngay. Pidu kién
nuéi cdy duoc didu chinh véi tde d6 lic & 170 vong/phut, nhiét d 30°C va do pH 7,5.

Sau khi hoan thanh nudi céy, luong IMP san sinh dugc do béi HPLC
(SHIMAZDU LC20A), va két qua nudi cdy dugc thé hién trong Bang 3 bén duséi. Két
qué sau day cho thdy rang CJ12330 c6 kha ndng san sinh IMP.

Béang 3
Chung IMP (g/L)
ATCC6872 0
CJ12330 0,50

- Moi trudong nudi cy gidng: 1% glucoza, 1% pepton, 1% canh thit, 1% dich
chiét ndm men, 0,25% natri clorua, 100 mg/L adenin, 100 mg/L guanin, 46 pH 7.5.

- MOoi truong 1én men: 0,1% natri glutamat, 1% amoni clorua, 1,2% magi€ sulfat,
0,01% canxi clorua, 20 mg/L st sulfat, 20 mg/L mangan sulfat, 20 mg/L k&m sunfat,
5mg/L ddng sunfat, 23 mg/L L-xystein, 24 mg/L. alanin, 8 mg/L axit nicotinic,
45 pg/L biotin, 5 mg/L thiamin hydroclorit, 30 mg/L adenin, 1,9% axit phosphoric

(85%), 2,55% glucoza, 1,45% fructoza.

Vi du 2: Phat hién bién thé trong d6 hoat dong cua vung gen khdi dong purd
duoc 1am suy yéu.

Lam suy yéu biéu hién cta adenylosuccinat synthetaza dé cai thién kha nang san
sinh purin nucleotit, thu vién chira bién thé cia gen pur4 mi hoéa adenylosuccinat

synthetaza dugc diéu ché va nhitng thir nghiém d3 dugc thuc hién dé phat hién stra ddi
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bi 1am suy yéu ving gen khdi dong trong d6 hoat dong cua ving gen khéi dong duge

lam suy yéu dé tdng cudng san xuét purin nucleotit.
Vi du 2-1: Pidu ché vecto chira vung gen khéi dong purd

Dé didu ché thu vién bién thé cia ving gen khéi dong purd, vecto biéu hién
protein huynh quang xanh 14 cdy (GFP) chira ving gen khéi dong purd duge biéu thi
béng SEQ ID NO: 1 duogc diéu ché truse tién. PCR dugc thyc hién st dung bo gen
DNA cua Corynebacterium stationis ATCC6872 1am mach khuén va mdi c6 trinh tu
SEQ ID NO: 15 va SEQ ID NO: 16 cho 30 chu ky ciia bién tinh & 94°C trong 30 gidy,
i d& gin mdi & 55°C trong 30 gidy, va kéo dai & 72°C trong 2 phut. Cac doan DNA
thu dugc duoc xir Iy véi Kpnl va EcoRV va duge nhan dong vio trong vecto pl17-gfp
(Patent Han Quéc s6 10-0620092) da dugc xt Iy trude voi cac enzym giéi han twong

tu, va vecto duge didu ché nhu vay duoc dit tén 1a p117-PpurA-gfp.

Béang 4

SEQIDNO | Poan mdi Trinh tu (5" dén 3
vung gen khoi dong

15 GGGGTACCGGCAAAATTGCCGCCGCAGCT
purAF
vung gen khoi dong

16 GGGATATCGGTTATTCACTTCCTAGATTT
purAR
vung gen khoi dong

17 TTATTTGTAGAGCTCATCCAT
purAlib R

Vi du 2-2: Diéu ché thu vién bién thé cta vung gen khéi dong purd

Thu vién bién thé gen purd duoc didu ché dua trén vecto dugc diéu ché trong vi
du 2-1. Thu vién dugc diéu ché st dung kit PCR tao dot bién ngiu nhién (Clontech
Diversify® PCR Random Mutagenesis Kit). Trong diéu kién ma & d6 céc sira déi c6
thé xdy ra, PCR dugc thuc hién sir dung céc doan mdi ¢6 trinh tw SEQ ID NO: 15 va
SEQ ID NO: 17. Cu thé, dudi c4c diéu kién trong d6 2 dén 4 sira déi c6 thé xay ra trén
1.000 bp, gia nhiét trude khi thuc hién & 94°C trong 30 gidy, tiép theo 13 25 chu ki &
94°C trong 30 gidy va 68°C trong 1 phut 30 gidy. San phdm PCR thu duoc dugc st
dung dé PCR st dung megaprimer (500 ng dén 125 ng) trong 25 chu ky cia 95°C
trong 50 gidy, 60°C trong 50 gidy, va 68°C trong 12 phut, duoc xtt 1y véi Dpnl, bién

nap vao E. coli DH50, va cdy trai trén moi truong thach LB dic chira kanamycin
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(25 mg/L_), Sau khi Iya chon 20 loai khuin lac khac nhau duogc bién nap, plasmit thu
duoc duge giai trinh tw. Két qua 13, x4c nhan ring céc stra dbi dugc dwa vao tai cac vi
tri khac nhau v&i tn suét 1a 3,5 stra dbi/kb. Khoang 10.000 khuén lac E. coli duoc thu
va plasmit duoc tach, dugc dit tén 1a thu vién pl 17-PpurA-gfp.

Vi du 3: Danh gid thu vién duoc didu ché va chon cac bién thé
Vi du 3-1: Panh gia thu vién

Thu vién p117-PpurA-gfp duge didu ché trong vi du 2-2 duogc bién nap vao trong
ching CJ12330 dugc diéu ché trong vi du 1 bang dién bién nap, va chiing dugc cdy trai
trén moi truong dinh dudng chira 25 mg/L kanamycin d thu duoc 5.000 khuén lac c6
chita vecto stra dbi dugc chén vao. Mbi khuin lac dugc dat tén twong tng la

CJ12330_p117-PpurA(mtl) dén CJI12330_p117-PpurA(mt5000)>.

- Moéi truong dinh dudng: 1% pepton, 1% canh thit, 0,25% natri clorua, 1% dich

chiét nAm men, 2% agar, 46 pH 7,2.

MBbi khuén lac trong s6 5.000 khudn lac dugc cdy chuyén vao trong 200 pL cda
mdi trudng nudi cdy gibng da duoc hép tiét tring, va dugc nudi ciy trong dia 96 giéng,
ldc & 30°C, 1200 vong/phut trong 24 gi st dung mdy léc vi dia (TAITEC), va dugc
st dung nhu moi truong nudi cy gidng. Moi truong 1én men dugce hip tiét trung
(290 pL) duge chia vao cic giéng cua dia 96 giéng, va 20 pL mdi truomg nudi cy
gibng duoc cdy chuyén vao mdi giéng, tiép theo nudi cay dugc lic dudi cung diéu kién
nhu trén trong 72 giér dé thu duoc cac té bao. Sau d6, céc té bao thu dugc dugce rra voi
dém phosphat salin 1X (NaCl (80 g), KCI (2 g), natri phosphat (14,4 g), kali phosphat
(2,4 g), va nudc tiét trung (0,8 1), dugce pha lodng trong cling loai dém, va dugc do
cudng d6 huynh quang. Cudng d9 huynh quang dugc do bing su chiéu xa cia 4nh
sang kich thich ¢ 488 nm, va anh sang phat ra tir d6 dugc do & 511 nm sir dung may
doc vi dia, do d6 do duoc mirc dd biéu hién gen GFP. Khi d6, hai khuén lac d6t bién
dugc chon (tirc 1a PpurA(mt3) va PpurA(mt378) trong d6 cudng d6 huynh quang bi
gidm so v6i Ppurd-gfp kiéu dai.

Vi du 3-2: X4c nhén sira ddi cia vung gen khoi dong purd

D€ xac nhén stra doi gen cua chung dot bién, PCR dugc thuc hién trong mdi

chiing PpurA(mt3) va PpurA(mt378) st dung mdi ¢6 trinh ty SEQ ID NO: 15 va SEQ
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ID NO: 17, va san phém PCR duoc gidi trinh tu, do d6 xac nhan su ¢6 mit cua sira dbi

trong vung gen khéi dong purA.

Cu thé, da xdc nhdn ring PpurA(mt3) chura trinh tu polynucleotit trong do6
nucleotit thir 189 cta trinh tu polynucleotit SEQ ID NO: 1 dugc thay thé bang thymin
(T). Ngoai ra, d4 x4c nhan ring PpurA(mt378) chta trinh tu polynucleotit trong d6
nucleotit thr 143 cua trinh tw SEQ ID NO: 1 dugc thay bang thymin (T). Theo do,
trong cac vi du bén duéi, cac thi nghiém da duge thuc hién dé xac nhén c6 hay khong
stra ddi trén c6 anh huéng dén lugng san xuét purin nucleotit trong mdi vi sinh vat

thudc chi Corynebacterium.

Vi du 4: X4c nhan kha ning san xuit IMP trong ching san sinh IMP c6 ngudn
gbc tir ATCC6872

Chuing sén sinh IMP ¢6 ngudn gbe tir ATCC6872 duge diéu ché, va sira dbi duge
xac nhén trong vi du 3 dugc dua vao bén trong ching va kha ning san sinh IMP cua

ching d6 da dugc xac nhén.
Vi du 4-4: Chon chiing san sinh IMP ¢6 ngudn gbc tir ching ATCC6872

Dé didu ché ching san sinh IMP c6 ngudn gde tir ching ATCC6872, nubi cay
ATCC6872 dugc pha lodng trong dém phosphat (40 pH 7,0) hodc dém xitrat (6 pH
5,5) ¢6 mat do 107 t& bao/ml dén 108 té bao/ml va dugce xit Iy v6i UV & nhiét do phong
hodc 32°C trong 20 phiit dén 40 phit d& gay dot bién. Ching dugc rira hai 1an véi
dung dich salin 0,85% va cdy tri, sau pha lofing, trén mdi truong tbi thiéu chta agar
1,7% dugc bd sung v6i nguyén lidu cung cip strc dé khang & ndng do thich hop, do d6
thu dugc cac khuan lac. M&i khuan lac duge nudi cdy trong mdi trudng dinh dudng va
sau d6 dugc nudi cdy vao méi trudng nudi cy gidng trong 24 gid. Sau khi nudi chy
mdi khuén lac duge nudi trong mdi trudng 1én men trong 3 dén 4 ngay, cac khudn lac
biéu hién san sinh IMP t8t tich liy trong moi trudng nudi cdy duoc chon. P& didu ché
chiing san sinh IMP & néng dd cao, khuyét dudng adenin, ro ri guanin, nhay cam véi
lysozym, khéng 3,4-dehydroprolin, khing streptomyxin, khang sulfaguanidin, khang
norvalin, va khéng trimethoprim dugc cung cép bang cach thuc hién céc quy trinh
twong ng mot cach tudn tu. Két qua 1a, ching CJI2332 dugc cung cdp cb stc dé
khang véi céc nguyén lidu & trén va c6 ning sudt IMP t6t cudi cung da dugc chon. Stuc

d& khéng ctia ching CJI2332 lién quan dén cac ching ATCC6872 da duoc so sénh va
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két qua dugc thé hién trong Bang 7 bén dudi.

Bang 7
Dic diém ATCC6872 CJ12332
Khuyét dudng Adenin Khong khuyét dudng Khuyét dudng
RO ri Guanin Khoéng 16 ri Rori
Nhay cam v6i Lysozym 80 pg/mL 8 ng/mL
Khang 3,4-Dehydroprolin 1.000 pg/mL 3.500 pg/mL
Khéng Streptomyxin 500 pg/mL 2.000 pg/mL
Khéng Sulfaguanidin 50 pg/mL 200 pg/mL
Khéang Norvalin 0,2 mg/mL 2 mg/mL
Khang Trimethoprim 20 pg/mL 100 pg/mL

- Moi trudong t6i thiéu: 2% glucoza, 0,3% natri sulfat, 0,1% KH,PO4, 0,3%
K>HPOs, 0,3% magié sunfat, 10 mg/L canxi clorua, 10 mg/L sét sulfat, 1 mg/L kém
sunfat, 3,6 mg/L mangan clorua, 20 mg/L L-xystein, 10 mg/L canxi pantothenat, 5
mg/L thiamin hydroclorua, 30 pg/L biotin, 20 mg/L adenin, 20 mg/L guanin, diéu
chinh d6 pH 7,3.

Chung CJI2332 dugc luu gift tai Bao tang gidng chuén vi sinh vat Han Quédc
(KCCM) vao ngay 22 thang 6 nam 2018, theo Hiép wéc Budapest va dugc chi dinh sé
dang ky s6 KCCM12277P.

Vi du 4-2: Kiém tra chudn d6 1én men ctia CJ12332

Sau khi pha mdi trudng nudi ciy gidng (2 mL) vio trong 6ng nghiém (duong
kinh: 18 mm), cac éng duogc hip tiét tring. Mdi ching ATCC6872 va CJ12332 dugc
cdy chuyén vao éng va nudi lic & 30°C trong 24 gi¢ va dugc st dung nhu moi trudng
nudi cdy gibng. Moi trudng 1én men (29 mL) dugc pha vao mi binh tam gidc 250 mL,
dwoc hip tiét trang & 121°C trong 15 phat. Mdi trudng nudi cdy gidng (2 mL) dugc
cdy chuyén vao méi trudng 1én men va nudi cdy trong 3 ngay. Didu kién nuéi ciy

dugc diéu chinh véi tde d¢ ldc 170 vong/ phut, 30°C, & pH 7,5.

Sau khi hoan thanh nudi cdy, lwong IMP san sinh dwoc do bang HPLC
(SHIMAZDU LC20A), va két qua nudi cdy duoc thé hién trong Bang 8 bén dudi.

Béang 8
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Ching IMP (g/L)
ATCC6872 0
Cl12332 1,74

Vi du 4-3: Diéu ché vecto chén chira stra ddi cia vung gen khéi dong purA

Pé dua sira ddi duoc chon trong vi du 3 vao trong cac ching, vecto chén dugc
diéu ché. Qué trinh dé diéu ché vecto dé dua cac sira ddi PpurA(c143t), PpurA(al89t),
va PpurA(c143t, al89t) vao dugc thuc hién nhu sau.

PCR dugc thuc hién sir dung bd gen DNA cia ching ATCC6872 1am mach
khuén va trinh ty mdi SEQ ID NO: 18 va SEQ ID NO: 19 va SEQ ID NO: 20 va SEQ
ID NO: 21. PCR duoc thyc hién nhu sau: bién tinh & 94°C trong 5 phut; 20 chu ky cua
bién tinh & 94°C trong 30 gidy, @ dé gén mdi & 55°C trong 30 gidy va tring hop &
72°C trong 1 phut; va trung hop & 72°C trong 5 phut. PCR dugc thuc hién lai bing
cach tuong tu st dung cac doan DNA thu dugce lam mach khuén va trinh tu mdi SEQ
ID NO: 18 va SEQ ID NO: 21, va céc doan gen thu dugc duoc phan cit v6i Xbal. Mbi
doan gen duoc nhan dong vao trong vecto pDZ tuyén tinh dugc phén cét v6i Xbal six

dung T4 ligaza, do d6 vecto pDZ-purA(c143t)-purA duogc didu ché.

Sau d6, PCR dugc thuc hién st dung bd gen DNA cua chiing ATCC6872 lam
mach khuén va trinh tu mdi SEQ ID NO: 18 va SEQ ID NO: 22, SEQ ID NO: 23 va
SEQ ID NO: 21. PCR duoc thuc hién nhu sau: bién tinh & 94°C trong 5 phut, 20 chu
ky ctia bién tinh & 94°C trong 30 gidy, G dé gin mdi & 55°C trong 30 gidy va trung hgp
6 72°C trong 1 phit; va tring hop ¢ 72°C trong 5 phit. PCR dugc thuc hién lai bing
cach tuong tu st dung cac doan DNA thu dugce lam mach khudn va trinh tu mdi SEQ
ID NO: 18 va SEQ ID NO: 21, cac doan gen thu dugce nhu vy duoc phan cit v&i Xbal.
Mdi doan DNA thu dugc dugc nhan dong vao trong vecto pDZ tuyén tinh duoc phéan
cat v6i Xbal st dung T4 ligaza, va do d6 vecto pDZ-purA(al89t)-purA da duoc didu

r
A

ché.

Ngoai ra, dé kiém tra anh hudng cua viée dua hai sira dbi ddng thoi, vecto trong
d6 hai stra di dua vao dugc diéu ché. Sau do, dot bién dinh huéng diém duge thuc
hién st dung pDZ-purA(c143t) di dugc diéu ché déng vai tro chinh. Cu thé, PCR
dugc thuc hién st dung mdi ¢6 trinh ty SEQ ID NO: 24 va SEQ ID NO: 25 trong cac
diéu kién sau: 18 chu ky cta bién tinh & 94°C trong 30 gidy, G dé gin mdi & 55°C
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trong 30 gidy va trung hop & 68°C trong 1 phit; va tring hop & 72°C trong 12 phut.
Cac san phém PCR thu dugc dugc phan cit véi Dpnl, bién nap vao trong DH5a, va do

d6 vecto pDZ-PpurA(c143t, al89t)-purA da thu duoc.

Béang 9
SEQID NO | Mbi Trinh ty (5’ dén 3
18 PDZ purA F GCTCTAGA ACGGTCACGCGCAAATCAG
19 purAcl43t-1IR | CTACCTTTATCGCCAaTGATAATGTATTTAGCCATG
20 purAcl43t:2F | CTAAATACATTATCA{TGGCGATAAAGGTAGAGTT
21 PDZ purA R GCTCTAGA TCGTAGGCGACGCAAATAGG
2 purAal89t-1IR | GGTTATTCACTACCTAGATTTAAG
23 purA al89t-2F | TTAAATCTAGGtAGTGAATAACC
2% Ef’;ng gfr; . dinh | 1) GCCTTAAATCTAGGTAGTGAATAACCATGGCAGCTA
25 Dot bibn dinh | 1) GCTGCCATGGTTATTCACTACCTAGATTTAAGGCTA
huéng diém R

Vi du 4-4: Pua cac bién thé vung gen khéi dong purd vao trong chung CJI2330
va ching CJ12332 ¢6 ngudn gdc tir ATCC6872 va danh gia ching

Sira doi ving gen khéi dong purd dugc dua vao mdi ching CJI2330 san sinh
IMP c6 ngudn gde tir ching kidu dai duge didu ché trong vi du 1 va ching CJI2332
dugc chon trong vi du 4-1, luong IMP dugc san sinh boi mdi chung dugc danh gia. bé
xac nhdn su c6 mit cia sira doi trong ving gen khéi dong gen purAd cia ching
CI12332, b gen DNA ciia ching CJI2332 dugc khuéch dai bing PCR. Cu thé, dau
ti€n, cdc doan ctia ving gen khoi dong purd duoc khuéch dai béng PCR st dung bo
gen DNA ciia ching CJI2332 lam mach khuon va trinh ty mdi SEQ ID NO: 15 va
SEQ ID NO: 21, trong d6 PCR dugc thuc hién 28 chu ky ciia bién tinh 94°C trong 1
phit; G dé gin mdi & 58°C trong 30 gidy va trung hop & 72°C trong 1 phit st dung
Taq DNA polymeraza. Céc trinh tu nucleotit thu dugc cia cic doan ving gen khéi
dong purd a3 khuéch dai duge phan tich, va két qud 13, da xac nhéin réng trinh tu
nucleotit ctia viing gen khéi dong purd ctia chung CJ12332 giéng nhu ching kidu dai

cua Corynebacterium stationis ATCC6872.

Sau do, cac vecto pDZ-PpurA(c143t)-purA, pDZ-PpurA(al89t)-purA, va pDZ-
PpurA(c143t, a189t)-purA duoc bién nap vao trong chung CJ12330 va CJI2332, va cac

ching trong d6 mdi vecto duge chén vio trong nhidm sic thé bing cach téi t& hop
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twrong ddng trinh ty duoc chon trén moi trwong kanamyxin (25 mg/L). Ching so cp
dugc chon d3 trai qua lai chéo 14n tht hai, va nho d6 céc ching trong d6 stra dbi trong
vung gen khéi dong clia gen dich dua vao duoc chon. P& x4c nhan viéc dua vio sta
ddi gen trong chiing bién nap cubi cung, PCR dugc thyc hién st dung cac doan mdi c6
trinh ty SEQ ID NO: 15 va SEQ ID NO: 21 va cac sin phdm PCR duge xdc nhan bang
giai trinh tur. Két qua 13, da duoc xéac nhan rang 12 stra ddi gen dugce dua vao trong cac
ching. Cac ching dugc didu ché nhu vy lan Iuot duoc dat tén tuong tmg la
CII2330_PpurA(c143t)-purA, CJI12330_PpurA(al89t)-purA, CJI2330 PpurA(cl43t,
al89t)-purA,  CJI2332 PpurA(cl43t)-purA, va CJI2332_PpurA(al89t)-purA,
Cl12332_PpurA(c143t, al189t)-purA.

Ching CJ12332_PpurA(c143t)-purA dugc dat tén 1a CJI2352 dwoc lwu giit tai
Bio ting giéng chudn vi sinh vat Han Quéc (KCCM) vao ngay 10 thang 9 nam 2018,
theo Hiép udc Budapest va dugc chi dinh s6 dang ky s6 KCCM12315P. Ngoai ra,
CJ12332_PpurA(al89t)-pur duoc didu ché duoc dit tén 1a CIT12365 va dugc luu gifr tai
Béo tang giéng chuén vi sinh vat Han Québc (KCCM) vao ngay 10 thang 9 ndm 2018,
theo Hiép wéc Budapest va duge chi dinh s ding ky sé KCCM12314P,

Kha nang sn sinh IMP ctia mdi ching duge danh gia. Sau khi hoan thanh nubi
cdy, luong san xuat IMP duogc do bang phuong phép st dung HPLC, va két qua nudi

cdy dugc thé hién trong Bang 10 bén dudi.

Béang 10
Ching IMP (g/L)
CJ12330 0,50
CJI2330_PpurA(c143t)-purA 0,58
CJI2330_PpurA(al89t)-purA 0,67
CJI2330_PpurA(c143t, al89t)-purA 0,72
CJ12332 1,74
CJI2332_PpurA(cl143t)-purA 2,01
CJI2332_PpurA(al89t)-purA 2,29
CJI2332_PpurA(c143t, al189t)-purA 2,42

Vidu 5: X4c nhan kha nidng san sinh axit 5'-xanthylic khi dua bién thé cua vung

gen khéi dong purd vao.
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Vi du 5-1: Chon céc chiing san sinh XMP c¢6 ngudn gbc tir ching ATCC6872

Dé diéu ché ching san sinh 5'-xanthosin monophosphat (XMP) ¢ ngudn gdc tir
ATCC6872, ching Corynebacterium stationis ATCC6872 dugc hoa tan trong dém
phosphat (46 pH 7,0) va dém xitrat (46 pH 5,5) c6 mat do 107 t& bao/mL dén 108 té
bao/mL va duge xit Iy v6i UV & nhiét d6 phong hodc 32°C trong 20 phut dén 40 phut
dé gy dot bién. Ching dugc rira 2 14n v6i dung dich salin 0,85% va cdy trai, sau khi
pha lodng trén mdi trudng tdi thiéu chira agar 1,7% dugc bd sung nguyén li€u cung
cdp stc dé khang & ndng do thich hop, do d6 thu duge cac khudn lac. Mdi khuin lac
duoc ciy trong moi treong dinh dudng va sau d6 dugc cly trong mdi truong nudi cdy
gibng trong 24 gid. Sau khi nuodi cdy, mdi khuén lac dugc nudi trong moi trudng 1én
men trong 3 dén 4 ngay, cac khudn lac bidu hién san sinh t6t XMP dugc tich lity trong
mdi trudng nudi cdy dugc chon. Cu thé, ching dugc chon tir cac chiing ¢ thé phat
trién trong moi treomg c6 bd sung thém fluorotryptophan theo néng d6 (moi trudng bd
sung), va cu thé hon 1a tir nhitng ching c6 thé phat trién trong moi trudng chira
fluorotryptophan c6 ndng d6 100 mg/L va ndng do axit 5'-xanthylic dugc ting cuong.

Ching dugc chon dugce dat tén 1a CJX1664.

- Mbi trudng t6i thiéu: glucoza 20 g/L, KHPO4 1g/L, KoHPO4 1 g/L, uré 2 g/L,
amoni sulfat 3 g/L, magié sulfat 1 g/L, canxi clorua 100 mg/L, st sulfat 20 mg/L,
mangan sulfat 10 mg/L, kém sulfat 10 mg/L, biotin 30 pg/L, thiamin hydroclorit
0,1 mg/L, ddng sulfat 0,8 mg/L, adenin 20 mg/L, guanin 20 mg/L, 40 pH 7,2.

- Mdi truong bd sung: moi trudng trong d6 fluorotryptophan c¢é céc ndng dod
10 mg/L, 20 mg/L, 50 mg/L, 70 mg/L, 100 mg/L, va 200 mg/L. dugc thém vao trong
mdi truong t6i thidu.

Céc ddc tinh héa sinh ctia chiing CIX1664 duoc thé hién trong Béang 11 bén dudi.
Dya vao Bang 11, ching CIX1664 c6 thé phat trién trong mdi trudng co
fluorotryptophan dugc thém vao c6 nong d6 100 mg/L.

Bang 11
Dic diém ATCC6872 CIX1664
Khéng Fluorotryptophan 10 mg/L 100 mg/L

Chung CJX1664 duge luu giit tai Bao tang gidng chudn vi sinh vat Han Qudc
(KCCM) vao ngay 6 thang 7 nam 2018, theo Hiép wéc Budapest va duge chi dinh sb
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ding ky s6 KCCM12285P,
Vi du 5-2: Kiém tra chun d6 1én men CJX1664

Sau khi pha mdi truong nudi cdy gidng (2 mL) vao trong 6ng nghiém (duong
kinh: 18 mm), éng dugc hép tiét tring. Mi ching ATCC6872 va CIX1664 dugc chy
1an Iuot vao va u lic & 30°C trong 24 gid va duge st dung nhu moi trudng nudi cdy
gidng. Moi truong 1én men (29 mL) dugc pha trong mdi binh tam giac lic 250 mL va
duoc hip tiét tring & 121°C trong 15 phut. Mbi trudng nudi cdy gidng (2 mL) duoc
cdy vao trong moi truong 1én men va dugc nudi trong 3 ngay. Pidu kién nudi chy dugc

diéu chinh véi toc d6 lic & 170 vong/phut, 30°C va do pH 7,5.

Sau khi hoan thanh nudi cdy, lwong IMP san sinh dugc do bdi HPLC
(SHIMAZDU LC20A), va két qua nudi cdy dugc thé hién trong Bang 12 bén duéi.

Bang 12
Chiing XMP (g/L)
ATCC6872 0
CJX1664 4,72

Vi du 5-3: Pua céc bién thé vao trong chung CJX1664 va danh gia ching

Pé x4c nhan sy ¢6 mit cia sia ddi trong vung gen khdi dong cua purd cla
ching CJX1664 dugc chon trong vi du 5-1, bd gen DNA cua chung CIX1664 duogc
khuéch dai bing PCR. Cu thé, diu tién, cac doan vung gen khéi dong purd duoc
khuéch dai bing PCR st dung bd gen DNA ctia ching CJX1664 lam mach khu6n va
trinh tw moi SEQ ID NO: 17 va SEQ ID NO: 18, trong d6 PCR dugc thyc hién trong
28 chu ky ciia bién tinh & 94°C trong 1 phit, i dé gén mdi & 58°C trong 30 gidy, tring
hop ¢ 72°C trong 1 phut sit dung Taq DNA polymeraza. Trinh tu nucleotit thu dugc
ctia cac doan ving gen khéi dong purd dugc khuéch dai duoc phan tich, va két qua 1a,
x4c nhan ring 12 trinh tu nucleotit cia vung gen khéi dong purA cia ching CJI2332 1a

tuong tu v6i chiing Corynebacterium stationis ATCC6872 kiéu dai.

Tung vecto duge diéu ché trong cac vi du 4-3 dugc bién nap vao trong ching
CIX1664, va cac ching trong d6 vecto duge chén vao trong nhiém sic thé bang tai t
hop trinh tu twong ddng dugc chon trén moi truong chira kanamyxin (25 mg/l). Cac

ching so cap dugc lua chon da trai qua lai chéo 1an thit hai, va c4c ching trong d6 c6
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stra d0i trong vung gen khoi dong cua gen dich dua vao dugc chon. Su ¢6 mit ctia gen
stta d6i dugc dua vao trong ching dugc bién nap cudi cing dugce x4c nhin bang phan

tich gidi trinh tu nucleotit.

Kha ndng san sinh XMP ctia c4c ching CIX1664, CJIX1664 PpurA(cl143t)-purA,
CJX1664_PpurA(al89t)-purA, va CIX1664 PpurA(c143t, al89t)-purA dugc danh gia.
Sau khi hoan thanh nuéi cdy, lwong XMP san xuit dugc do bang phwong phap sit dung

HPLC, va céc két qua nuoi céy duoc thé hién trong Bang 13 bén dudi.

CJX1664_PpurA(c143t)-purA dugce dat tén 1a CIX1680 dugc luu gilt tai Bao
tang gidng chudn vi sinh vat Han Quéc (KCCM) vao ngay 10 thang 9 ndm 2018, theo
Hiép uéc Budapest va dugc chi dinh sé ding ky s6 KCCM12311P. Ngoai ra,
CIX1664_PpurA(al89t)-purA duoc dit tén 1a CIX1668 va duge luu giir tai Bao tang
gidng chuin vi sinh vat Han Quédc (KCCM) vao ngay 10 thang 9 nam 2018, theo Hiép
udc Budapest va dugc chi dinh sé dang ky s6 KCCM12310P.

Béangl3
Ching XMP (g/L)
CJX1664 4,72
CJX1664 PpurA(c143t)-purA 5,47
CJX1664 PpurA(al89t)-purA 5,91
CJX1664 PpurA(cl43t, al89t)-purA 6,01

Nhu c6 thé thdy trong Bang 13 bén trén, dd x4c nhén ring cdc ching
CJX1664 PpurA(c143t)-purA, CIX1664 PpurA(al89t)-purA, va
CJX1664 PpurA(c143t, al89t)-purA da biéu hién ting luong san xudt XMP 1a 27% so
v6i ching CIX1664 (ttrc 13, ching san sinh XMP c6 ngudn gbe 1a ATCC6872).

Tl phan mo ta & trén, ngudi c6 hidu biét trung binh trong linh vie k§ thuat hién
c6 clia sang ché s& co thé hiéu ring sang ché c¢6 thé duoc thé hién dudi cac hinh thirc
cu thé khac ma khong stra dbi cac nguyén 1y k§ thuat hoic cac dic diém thiét yéu clia
sang ché. V& van dé nay, cac phuong an wu tién duoc thuc hién & diy chi nhim muc
dich minh hoa va khong nén duoc hiéu 13 gidi han pham Vi ctia sang ché. Nguoc lai,
séng ché khong chi bao gdm cac phuong 4n wu tién ma con bao gdm nhidu phuong 4n,
stra d6i, tvong duong va cac phuwong an khéac ¢6 thé ndm trong nguyén ly va pham vi

cua sang ché nhu da dugc x4c dinh béi cac yéu cau bao hd kem theo.
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YEU CAU BAO HQ
1. Polynucleotit c6 hoat dong ving gen khéi dong, trong do, trinh tw polynucleotit
SEQ ID NO: 1 ¢6 i) nucleotit thtt 143 duge thay thé bang thymin (T); ii) nucleotit thir
189 dugc thay thé bang thymin (T); hodc iii) nucleotit thir 143 dugc thay thé bing
thymin va nucleotit thir 189 dugc thay thé bang thymin (T).

2. Polynucleotit theo diém 1, trong d6 polynucleotit chira trinh ty nucleotit SEQ ID
NO: 2, SEQ ID NO: 3, hodc SEQ ID NO: 4.

3. Ché pham cho biéu hién gen chira polynucleotit theo diém 1.

4. Vecto chira gen ma hoa polynucleotit theo diém 1 va protein dich.

5. Vecto theo diém 4, trong d6 protein dich 14 adenylosuccinat synthetaza.
6. Vi sinh vat thudc chi Corynebacterium chira vecto theo diém 4 hodc 5.

7. Vi sinh vt thudc chi Corynebacterium chira gen ma héa polynucleotit theo diém 1

va protein dich.
8. Vi sinh vt theo diém 7, trong d6 protein dich 1a adenylosuccinat synthetaza.

9. Vi sinh vat theo diém 7, trong d6 vi sinh vat thudc chi Corynebacterium 1a

Corynebacterium stationis.

10. Phuong phép didu ché purin nucleotit bao gdm nudi cly vi sinh vat thudc chi

Corynebacterium theo diém 7 trong moi trudng nudi cay.

11. Phuong phép theo diém 10, trong d6 phuong phép con bao gbm thu hdi purin

nucleotit tir vi sinh vét hodc mdi trudong nudi cay sau khi nudi cay.
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DANH MUC TRINH TU
<110> CJ CheilJedang Corporation
<120> POLYNUCLEOTIT CO HOAT PONG VUNG GEN KHOI DONG, CHE PHAM CHO BIEU
HIEN GEN, VECTO CHUA GEN MA HOA, VI SINH VAT, VA PHUONG PHAP DIRU CHE
PURIN NUCLEOTIT
<130> OPA19089

<150> KR 10-2019-0022546
<151> 2019-02-26

<160> 25

<170> KoPatentIn 3.0

<210> 1

<211> 200

<212> DNA

<213> Chua x&c dinh

<220>

<223> Vung gen khdi déng purA WT

<400> 1
ggcaaaattg ccgccgcagce ttcatcgatt attttcagtt cttgacgegt cggaatcgec 60
gatacctggt gatattcaac atctggcacc gggacatcac cgcagcgcaa aatacgaact 120

tgcatggcta aatacattat cactggcgat aaaggtagag ttaacgcgta tttagcctta 180

aatctaggaa gtgaataacc 200

<210> 2

<211> 200

<212> DNA

<213> Chua xac dinh

<220>

<223> vung gen khéi déng dugc stta dbi purA (al89t)

<400> 2

ggcaaaattyg ccgccgcage ttcatcgatt attttcagtt cttgacgegt cggaatcgcc 60
gatacctggt gatattcaac atctggcacc gggacatcac cgcagcgcaa aatacgaact 120

tgcatggcta aatacattat cactggcgat aaaggtagag ttaacgcgta tttagcctta 180

aatctaggta gtgaataacc 200

<210> 3
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<211> 200

<212> DNA

<213> Chua xac dinh
<220>

<223> vung gen khai
<400> 3

ggcaaaattg ccgccgcagce
gatacctggt gatattcaac
tgcatggcta aatacattat
aatctaggaa gtgaataacc
<210> 4

<211> 200

<212> DNA

<213> Chua x&c dinh
<220>

<223> vung gen khdi
<400> 4

ggcaaaattg ccgccgcagce
gatacctggt gatattcaac
tgcatggcta aatacattat
aatctaggta gtgaataacc
<210> 5

<211> 1500

<212> DNA

<213> Chua x&c dinh
<220>

<223> purF

<400> 5

gtggtgaaca ctactttccc
cgcgaagagt gcggtgtctt
tactttggtc tgttcgcatt
gatggagacc gcctcgttgt

35442

déng dugc suwa dbdi purA(cl43t)

ttcatcgatt attttcagtt cttgacgcgt cggaatcgcce
atctggcacc gggacatcac cgcagcgcaa aatacgaact

cattggcgat aaaggtagag ttaacgcgta tttagcctta

déng dugc sta dbi purA(cld3t, al8ot)

ttcatcgatt attttcagtt cttgacgcgt cggaatcgcc
atctggcacc gggacatcac cgcagcgcaa aatacgaact

cattggcgat aaaggtagag ttaacgcgta tttagcctta

cagcgacgtg aatttagatg accaaggcga gcaagaaccc

tggcgtctgg gectecctggtg aagatgttge gacactgacc
gcagcatcgt gggcaggaag ctgcaggtat cggcgtcggt

cttcaaagac atgggcttgg tctcgaatat tttcgatgag
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tccattttaa
ggtggcaaag
atcgctttgt
gctctgggac
ttgctggcgce
ccaagcatca
cgtgacccgc
gcttccgaaa
ggtgaactta
cgccagggcet
cgcaacgttc
ccagaagctg
gcccgggaat
accttcattc
ctgcgcgagg
aacacccaac
cgcattgctt
ggtgaattga
tgcgaagcta
acgcaccaac
cttcecgaccg
<210> 6
<211> 29
<212>

<213>

<220>
<223>

<400> 6

attccctcca
agtggtcgaa
gccacaacgg
tttaccgaga
acggagtcgg
aaggcgcettt
acggtgtacg
cctgtgcgcet
tctctgtcaa
gcgtctttga
acgcgacgcg
acatggtcat
cgggcctgac
agcccaccca
tcatcgaggg
gcgcgcetggt
caccgccagt
ttgctaatat
tcggagcaga
ctatcaattc

ctaaccccaa

DNA
Trinh ty nhan

purF gla-1

35442

tggctccgtg
tgtccagccg
caacttggtg
gaatgaaaaa
ggaaggcaac
ttgcttgacc
cccecttggtce
ggatatcgtg
tgaggcagga
atacgtctac
cgtggatatt
cccegtgceca
atttgcgcac
gaccttgcgc
caagtcactc
gcgcatgctg
caaatggcct
caagccttct
ctctttaggg
cttgtgtacc

tgctgacgct

tao

gctctagacc actctaagac gcggccacc

<210> 7
<211> 37
<212> DNA

ggcgtggggce
atgtttaata
aactaccaag
tcecetgtegg
tctgtctttg
tttaccgatg
attggccgcet
ggcgcacagt
atccacagcg
ttggcacgtc
ggtcgcgcac
gaatccggaa
ggcttggtca
cagctgggta
gttgttgtag
cgtgaagcag
tgtttctacg
gatgatcctc
tttgtatctg
gcttgctttg

gtgcgaactt
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atacgcgcta
ccacctcaaa
aactgcgcga
attccatgat
acgccgctaa
gcaagacctt
tggcgcaagg
ttatccgtga
aaaaattcgc
cagacaccgt
ttgcgaaatc
acccggcagce
aaaacgccta
ttcgcctcaa
atgactctat
gcgctgctga
gcattgactt
aggtagtaac
tagatgagat
atggcaacta

tgctcagcca

ctcgactgcc
tggggtagac
tgaagcagta
catgacagct
gcaactgctg
gtacgccgeg
ctgggttgtt
ggtagagccc
tgagccgaag
gatcaaaggc
tcaccctgeg
tgttggctac
cgtgggtcga
gctcaacccc
tgtccgegge
agtgcacgtg
cgcctcgect
cgatgcagtg
ggttgaggca
cgaactcgga

aaagaactga

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

29



<213>

<220>
<223>

<400> 7

Trinh tyu nhan

purF gla-2

aagtagtgtt caccatgacg

- <210> 8
<211> 38
<212> DNA
<213> Trinh ty nhéan
<220>
<223> purF gla-3
<400> 8

agtagaatca gcgtcatggt

<210> 9

<211> 29

<212> DNA

<213> Trinh tu nhén
<220>

<223> purF gla-4
<400> 9

gctctagact gtgcgcccac
<210> 10

<211> 1821

<212> DNA

<213> Chua x&c dinh
<220>

<223> guaB

<400> 10

atgaccgaaa atcgtgtttc
ttgacgtttg atgacgtgct
gacacttcgg cgcagttcac
atggacacgg ttactgaggce
gtcttgcacc gcaacttgtc
atgaccgaaa atcgtgtttc

35442

tao

ctgattctac taagttt

tao

gaacactact ttccccag

tao

gatatccag

taccggtgga
gctgctacct
ccgcaatact
gcgcatggcet
ctcgcaagag

taccggtgga

gatgacccaa
gccgaatcca
cgtttaggta
attgccatgg
caggcggagc

gatgacccaa

-34-

ataaggttgc
atgttgttcc
ttcctttgge
cacgccaggyg
aggtcgaaat

ataaggttgc

attgcatggc
gtcggaagta
atcggctgcg
tggcattggt
cgtcaagcgce

attgcatggc

37

38

29

120

180

240

300

360



ttgacgtttg
gacacttcgg
atggacacgg
gtcttgcacc
tctgagtceg
gttgatgacc
accttgttgg
gtttctgaca
gaagccctgg
aacaagctgg
tcctccaagg
tcttatgagc
gcacacgcgc
tccaagattg
gaggctggcg
gtggttgctg
tctgctgcgg
aaggctttgg
gaggctcctg
ggttcgatgg
gaccgctact
ggcaaggttc
cgcgcggcaa
gtgcgtatta
gaagctccga
<210>
<211>

<212>
<213>

11
29

<220>
<223>

atgacgtgct
cgcagttcac
ttactgaggc
gcaacttgtc
gcatggtcac
tgtgtgcacg
gcatttgcac
tcatgaccgce
atctgctgtc
tcggtctgat
atgcttcggg
gtgcaggctt
acaataaccg
atgttgtcgg
cagacgccat
gtgttggtgc
gcgtgecttt
ctgctggcgce
gtgacatcgt
gcgctatgca
tccaggcaga
cttaccgcgg
tgggctacac
ccactgctgg

actaccgtta

DNA
Trinh ty nhan

guaB alt-1

35442

gctgctacct
ccgcaatact
gcgcatggcet
ctcgcaagag
cgaccctgtg
cttccgcecatc
caaccgcgat
tatgccgcectg
gacgaacaag
taccgttaaa
ccgcttgcta
gcttgtcgat
cgtgctggaa
cggcaacctg
caaggtgggt
accacagatt
gattgcagac
ggactcggtec
gattgtcggc
aggccgtggce
tgtgcgcagce
cgaaattggt
tggctccget
cttggctgag

a

tao

gccgaatcca
cgtttaggta
attgccatgg
caggcggagce
accgcgaatc
tctggtcttce
atgcgctttg
gttgtggcaa
gtagaaaagc
gactttgtta
gtagcagcag
gccggegtgg
atggtctcgce
gcaacacgct
attggtcctg
accgcgatca
ggcggcatgce
atgctgggct
ggcaagcagt
ctctccggeg
gaagataagc
cagattaccc
actattgaag

tcgcacccgce

-35-

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

accacctgca

gtcggaagta
atcggctgceg
tggcattggt
cgtcaagcgc
tatccaggaa
cgaagacggc
ttccecgecaag
cagcaaggaa
tgataaaaac
gttcccgaat
cggcgaggag
tgtcgactcc
tgacttcggce
ggcgatgatt
caccacccgt
taccgtggcet
tgacgttgct
aggcaccctg
ccgcggcecatg
ttactccaag
aggcgtggaa
gggcggtttg
caagcagttc

gcaaactgta

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1821
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<400> 11
gctctagact acgacaacac ggtgcctaa
<210> 12
<211> 37

<212> DNA
<213> Trinh ty nhan tao

<220>
<223> guaB alt-2

<400> 12

cacgattttc ggtcaatacg ggtcttctcc ttcgcac

<210> 13

<211> 36

<212> DNA

<213> Trinh tuy nhan tao

<220>
<223> guaB alt-3

<400> 13

aggagaagac ccgtattgac cgaaaatcgt gtttcet

<210> 14

<211> 29

<212> DNA

<213> Trinh ty nhén tao

<220>
<223> guaB alt-4

<400> 14
gctctagaat cgacaagcaa gcctgcacg

<210> 15

<211> 29

<212> DNA

<213> Trinh ty nhan tao

<220>
<223> vVung gen khéi déng purA F

<400> 15
ggggtaccgg caaaattgcc gccgcagcet
<210> 16
<211> 29

<212> DNA
<213> Trinh ty nhén tao
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<220>
<223> Vung gen khdi déng purA R

<400> 16
gggatatcgg ttattcactt cctagattt
<210> 17
<211> 21

<212> DNA
<213> Trinh tyu nhan tao

<220>
<223> purA lib.R

<400> 17

ttatttgtag agctcatcca t
<210> 18

<211> 27

<212> DNA

<213> Trinh tu nhan tao

<220>
<223> ving gen khdi déng purA F d&& nhan vecto PDZ

<400> 18
gctctagaac ggtcacgcgc aaatcag
<210> 19
<211> 36

<212> DNA
<213> Trinh ty nhén tao

<220>
<223> purA cl43t-1R

<400> 19

ctacctttat cgccaatgat aatgtattta gccatg
<210> 20

<211> 35

<212> DNA

<213> Trinh tu nhéan tao

<220>
<223> PurA cl43t-2F

<400> 20

ctaaatacat tatcattggc gataaaggta gagtt

<210> 21
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<211> 28
<212> DNA
<213> Trinh ty nhé&n tao

<220>
<223> vung gen khdi déng purA R dé nhan vecto PDZ

<400> 21
gctctagatc gtaggcgacg caaatagg
<210> 22
<211> 24

<212> DNA
<213> Trinh ty nhé&n tao

<220>
<223> purA al89t-1R

<400> 22

ggttattcac tacctagatt taag
<210> 23

<211> 23

<212> DNA

<213> Trinh ty nhan tao

<220>
<223>  purA al89t-2F

<400> 23

ttaaatctag gtagtgaata acc
<210> 24

<211> 38

<212> DNA

<213> Trinh ty nhédn tao

<220>
<223> Dot bién dinh huéng diém F

<400> 24

tagccttaaa tctaggtagt gaataaccat ggcagcta
<210> 25

<211> 38

<212> DNA

<213> Trinh ty nhén tao

<220>
<223> D6t bién dinh hudéng diém R

<400> 25

tagctgccat ggttattcac tacctagatt taaggcta
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