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hon 13, sang ché d& cap dén: Escherichia coli tai to hop c¢6 hiéu qua hon trong viéc san Xudt

L-threonin hodc L-tryptophan bang cach tang kha nang san xuat ATP duoc sir dung lam

ngudn nang lugng phong phu nhat trong té bao khi san xuét L-threonin hoic L-tryptophan;

va phuong phap san xuat L-threonin hodc L-tryptophan nho sir dung vi sinh vat nay.
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Linh vue k§ thuét dwoc dé cap
Sang ché dé cap dén vi sinh vat c¢6 kha ning san xuét L-threonin hoic L-tryptophan

va dén phuong phép san xuét L-threonin hogc L-tryptophan sir dung vi sinh vt ndy.

Tinh trang ky thuét clia sang ché

Nhu d3 biét ring cac vi sinh vét san xuAt cic san phim hitu dung thong qua 1én
men yéu cu luong 16n ning lwong nhu ATP khi con dudng sinh tdng hop duoc ting
cuong.

Nhu d3 biét trong céc giai phap k¥ thuat hién nay, rét quan trong rang sy cin bang
ndi bao gitta nicotinamit adenin dinucleotit (nicotinamide adenine dinucleotide - NAD(H))
dugc san xudt bing phan Ung di héa vA nicotinamit adenin dinucleotit phosphat
(nicotinamide adenine dinucleotide phosphate -NADP(H)) duoc sit dung trong cac phan timg
ddng héa trong cac quy trinh trao dbi chat & vi sinh vat. NAD(H) Ia chét trung gian trong cic
phan tng di hoa tao thanh ATP thong qua su oxy hoa thirc &n va c6 chirc nang lam ngudn
ning lugng. NADP(H) dong vai trd trong viéc cung cap nang luong giam trong qua trinh
trao ddi chét in vivo, d6 1a cung cAp cac electron ning lugng cao can thiét dé tong hop cac
phén tir bing phan tng v6i enzym thudng xdc tac phan tmg ddng hoéa. Sy cin bang giita
chung dugc didu hoa hoic béi sy phosphoryl héa cia NAD nhu duge thé hién trong phuong
trinh 1) sau diy hoac bdi dephosphoryl héa cia NADP nhu duge thé hién trong cong thiic 2)
sau day. '

Phuong trinh 1)

NAD" + ATP & NADP" + ADP

Phuong trinh 2)

NADP* & NAD" + phosphat

Do d6, d& san xuét mdt cach c6 hiéu qua nang luong giam nhu NADPH, ngudn

phosphat nhu ATP nén duoc tang dong thoi.
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ATP (Adenozin-5"-triphosphat) c6 lién két phosphat niing hrong cao, va tao ra ning
luong khi n6é dugce thity phan thanh ADP va phosphat. ATP dugc san xuét chu yéu nhor su
phosphoryl héa thim théu théng qua hé thdng van chuyén electron trong vi sinh v4t hodc béi
su phosphoryl héa mirc co chét. ATP tao ra duoc phan hiy dé cung cip ning luong yéu cau
cho t& bao va duoc tai sir dung bing cach tai tao lai thong qua con duong thity phan glucoza
hodc phosphoryl hoa oxy hoa.

Tir thuc t& ndy, cac nghién ctru duoc thuc hién dé 4p dung quy trinh tai tao ning
lugng ATP ctia vi khuén vio san xuét sinh khéi c4c san phém hitu dung nhim tao diéu kién
thuan 1oi cho viéc cung cip ning luong (Biosci Biotechnol Biochem., (1997) 61: 840-845).
Trong céc nghién ctiu vé su téi tao ATP trong E. coli, da thiy rang mic ATP trong vi sinh
vt la khoang 150% 16n hon so véi trong chung bb me khi mot s6 gen, bao gdbm ysad (NCBI
Gene ID: 948085), ydaS (NCBI Gene ID: 945923) va ybiX (NCBI Gene ID: 947502) bi
thiéu hut mot cach tuong tmg, va phat hién ndy dugc 4p dung cho qua trinh san xuét
glutathion (FEMS Microbiol Lett., (2009) 297:217-224). Tuy nhié€n, khong ¢ bao céo truc
tiép nao gii thich vé sur tang san xuét axit amin gay ra béi su suy giam hoat tinh clia protein

dugc ma héa béi cac gen.

Ban chit k§ thuét clia sing ché

Céc tac gia sang ché da phat hién ra ring su ting mirc ATP ndi bao dugc sir dung
Jam ngudn ning luong dbi dao nhit trong cac té bao san xudt L-axit amin, c6 hiéu qua
trong viéc ting su san xudt L-threonin hoéc L-tryptophan, tir d6 hoan thién sang ché.

Muc dich ctia séng ché 1a dé xult chung E. coli tai td hop c6 kha ning san xuét L-
threonin hodc L-tryptophan tang nho ting su tao thanh ATP.

Muc dich khac ctia sang ché 1a d& xuét phuong phap san xuét L-threonin hodc L-
tryptophan st dung chiing E. coli téi té hop.

Nhim hoan thanh céc muc dich néu trén, theo mét phuong 4n, sang ché dé& xudt
ching E. coli tai tb hop san xuét L-threonin hodc L-trytophan, trong d6 ching nay duoc
c4i bién dé 1am yéu di hoat tinh cua it nhét mot protein dugc lya chon tir nhém bao gém
protein YsaA c6 trinh tyr axit amin dugc thé hién bai SEQ ID NO: 2, protein Yda$S c6 trinh
tu axit amin dugc thé hién bai SEQ ID NO: 4, va protein YbiX ¢6 trinh tur axit amin dugc
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thé hién béi SEQ ID NO: 6. |

Mot phuong 4n ciia sang ché ciing dé xuét phuong phap san xuit L-threonin hoc L-
tryptophan, bao gdm budc nudi ciy ching E. coli ti td hop.

Sang ché d& xuét vi sinh vét tai tb hop c6 kha ning san xuét L-threonin hodc L-
tryptophan dugc cai thién nho sy ting mirc ATP ndi bao trong vi sinh vét c¢6 kha nang tao
L-threonin hogic L-tryptophan. Theo sang ché, sang ché dé xuit phuong phép ting su san
xuét L-threonin hodc L-tryptophan bang cach khdi phuc su can bang su trao ddi ning

lugng dé 1am tang hoat tinh té bao va 1am giam thoi gian nudi cdy.

M6 t4 vén tit cdc hinh vé

FIG. 1 thé hién mtrc ATP twong dbi (%) ctia chiing san xuét L-threonin so v6i mirc
trong chung bb me.

FIG. 2 thé hién mirc ATP tuvong ddi (%) ciia chiing san xuét L-tryptophan so véi

murc trong ching bd me.

MO t4 chi tiét sang ché

Sau day, sang ché s& dugc mo ta chi tiét.

Mot phuong 4n cia sang ché @& xuét ching E. coli tai t hop san xuét L-threonin
ho#c L-trytophan, trong d6 ching ndy dugc cai bién dé 1am suy yéu hoat tinh ciia it nhit
mot protein dugc lya chon tir nhém bao g@)m protein YsaA c0 trinh ty axit amin dugc thé
hién béi SEQ ID NO: 2, protein YdaS c6 trinh tir axit amin dugc thé hién béi SEQ ID NO:
4, va protein YbiX c6 trinh tur axit amin dugc thé hién bdi SEQ ID NO: 6.

Vi sinh vét san xuét L-threonin hodc L-tryptophan c6 thé dugc sir dung trong sang
ché c6 thé 1a bit ky vi sinh vat ndo c6 kha ning san xuét L-threonin hozc L-tryptophan,
nhu vi khudn Escherichia sp., E. coli, vi khudn Coryneform, vi khuan Serratia sp., Vi
khuan Providencia sp., hodc loai twong tu. Cu thé 13, vi sinh vat thudc chi Escherichia c6
thé duoc str dung.

Theo phuong 4n cu thé cla séng ché, ching E. coli tai t6 hop CJ600 (KCCM
10812P) (Ding ky patent Han Qudc s6 10-0792095) ¢6 kha ning san suét L-tryptophan
dugc sir dung, thu droc bang cach xtt Iy k§ ﬂluat gen chiing E. coli téi td hgp (KFCC 10066)
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c6 kha ning san xuét L-phenylalanin dé khir nhay di vi su khuyét dudng tryptophan, ngin
chan sy sinh tng hop L-phenylalanin va ting cudng gen lién quan dén sinh téng hop
tryptophan.

Theo phuong 4n cu thé khac ciia sang ché, ching E. coli tai t hop FTR2533
(KCCM-10541) (Pang ky patent Han Quéc sd 10-0576342) c6 kha ning san xuét L-
threonin duoc sir dung, thu dugc bang cach xir Iy k§ thuat gen ching E. coli ddt bién (KECC
10718) ¢6 kha ning san xuit L-threonin dé bét hoat gen kiéu dai galR.

YsaA, protein c0 trinh ty axit amin dugc thé hién béi SEQ ID NO: 2, dugc du doan
14 hydrogenaza ciia thanh phan kiéu ferredoxin 4Fe-4S, nhung chitc ning chinh x4c ctia n6
la chua duoce xac dinh.

YdaS, protein c6 trinh tir axit amin dugc thé hién boi SEQ ID NO: 4, duoc du doan
14 chét didu hoa phién ma lién két ADN, nhung chirc ning chinh xAc ciia n6 chua duoc xAc
dinh.

YbiX, protein c6 trinh tir axit amin dugc thé hién béi SEQ ID NO: 6, 1a mét trong sb
lién ho oxygenza phu thudc Fe(IT), ¢6 chirc ning 1a mét oxidoreductaza ma oxy héa co chét
str dung oxy.

Polypeptit YsaA, YdaS va YbiX theo sang ché c6 trinh tir axit amin dugc thé hién
boi SEQ ID NOS: 2, 4 va 6, mot cach tuong timg, nhung khdng bi gidi han chi & cac trinh ty
nay, vi trinh ty axit amin cta protein ¢ thé phu thudc vao loai hodc chiing vi sinh vét.

Theo cach khéc, cac protein theo sang ché c6 thé 1a thé dot bién hodc cac bién thé
nhan tao ma hoa protein ma co trinh tir axit amin bao gém su thay thé, loai bo, chén, bd sung
hoic d4o mot hodic vai axit amin & mot hodic nhiéu vi trf ctia trinh t axit amin duoc thé hién
bdi SEQ ID NO: 2, 4 hoic 6, mién 14 cac thé dot bién hodc bién thé nhén tao ¢6 thé hiru
dung trong viéc ting sur san Xut axit amin bang cach 1am suy giam cac hoat tinh m ta trong
sang ché. O day, con sb “vai” axit amin thay d6i phu thudc vio vi tri hoic loai gdc axit amin
trong cAu tric ba chiéu cta protein, nhung cu thé 13 tir 2 dn 20, cu thé hon 1a tir 2 dén 10,
hodc cu thé hon nita 1a tir 2 dén 5. Ngoai ra, viéc thay thé, loai bd, chén, bb sung hodc dao
cc axit amin cfing bao gdm cac thay dbi gﬁy ra boi su dot bién xay ra tr nhién hodc su cai
bién nhan tao dua trén sw khac biét trong mbi ca thé hodc mdi loai vi sinh vét c6 hoat tinh

cua polypeptit.
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Nhu duoc sir dung & day, thuat ngit "lam yéu di" c6 nghia 13 hoat tinh ctia protein bi
lam yéu di hoic bang cach xoa mét hoic tAt ca cac gen ma hoa protein, hoic bing cach cai
bién trinh tu didu hoa bidu hién dé 1am giam sy biéu hién ciia gen, hodc bang cach cai bién
trinh tur gen trong nhim séc thé dé 1am yéu di hoat tinh ctia protein, hozic bang t6 hop céc
phuong phap nay.

Trong sang ché, sy lam yéu hoat tinh c6 thé dat duoc bang phuong phép duoc Iua
chon tix nhém bao gdm: 1) loai bé mét phan hodc tht ca polynucleotit ma hoa protein; 2) ci
bién trinh ty diéu hoa bidu hién dé 1am giam su biéu hién ciia polynucleotit; 3) cai bién trinh
tir polynucleotit trong nhiém sic thé dé 1am suy yéu hoat tinh cia protein; va 4) t6 hop cac
phuong phap nay.

Phuong phép loai bd mét phan hoc toan bd polynucleotit ma héa protein c6 thé
duge thue hién bang cach thay thé polynucleotit ma héa protein dich ndi sinh trong nhiém
séc thé, vé6i hodc polynucleotit ma mot phan clia trinh tir axit amin bi loai bd hodc gen danh
dAu thong qua vecto chén trong nhidm séc thé.

O day, thuat ngit “mdt phan” trinh tu axit amin thay dbi phu thudc vao loai gen,
khong xét dén vi tri ciia chiing, va cg thé 13 tir 1 dén 200, cu thé hon 1a tir 1 dén 100, va cu
thé hon nita 13 ir 1 dén 50.

Tuong tu, phuong phap cai bién trinh tir diéu hoa biéu hién dé lam giam sy biéu hién
ctia polynucleotit c6 thé thuc hién hodc bang cach gay dbt bién trong trinh tur diéu hoa biéu
hién ctia mot hodic nhidu nucleotit bang viéc loai bo, chén, thay thé bao toan hoac khong bao
toan, hoic tb hop cac phuong phap nay, d& 1am suy yéu hoat tinh cta trinh t diéu hoa biéu
hién, hoac bang cach thay thé trinh ti diéu hoa biéu hién v6i hoat tinh yéu hon. Trinh tir diéu
hoa biéu hién bao gém trinh tu khoi dau, trinh tu diéu khién, gen ma hoa vi tri lién két a
ribosom, gen diéu hoat su nglmg su phién ma hodc dich ma.

Ngoai ra, phuong phép cai bién trinh ty polynucleotit trong nhiém sic thé ma hoa
protein theo sang ché ¢6 thé duoc thuc hién hoic béng cach giy dot bién trong trinh ty mot
hodc nhiéu nucleotit béng cach loai bo, chén, thay thé bao toan hodc khong bao toan, hodc tb
hop cac phuong phép, @& 1am suy yéu hoat tinh ciia trinh t, hozic bang cach thay thé trinh tur
bang trinh tur nucleotit cai bién c6 hoat tinh yéu hon.

Polynucleotit ma héa protein theo sang ché c6 the dugc dua vao t€ bao chii va c6 the
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duoc thé béng codon kho biéu hién trong Vét chui. Ngoai ra, d4u N hoic dau C ctia n6 co thé
duoc mé rong hodc bi loai bo bd, va codon khéi dAu ¢6 thé duoc cai bién dé diéu hoa muc
biéu hién.

M3i mét polynucleotit theo sang ché c6 thé ¢6 trinh tur polynucleotit ma héa protein
c6 do twong ddng 12 it nhét 80%, cu thé 13 it nhit 90%, cu thé hon 1 it nhét 95%, va cu thé
hon nita I3 it nhit 97% dbi v6i trinh tu axit amin cia méi trinh ty duoc thé hién béi SEQ ID
NOS: 2, 4 va 6, mién 1a polynucleotit c6 thé 1am suy yéu hoat tinh ctia protein cla bién thé.
Cu thé hon 13, c4c polynucleotit c6 trinh tir polynucleotit dwoc diic trung mot cach tuong tng
boi SEQ IDNOs: 1,3 va 5. |

Nhu duge sit dung & ddy, thuat ngit "twong dong" d& cap dén tinh déng nhét gitra hai
trinh tu axit amin. Sy tvong dong ¢6 thé dugce xac dinh sir dung cac phuong phap da biét
mot cach rong rai, vi dy, chuong trinh mdy tinh BLAST 2.0 tinh toan céc thong s6 nhu 16i,
tinh ddng nhét va tinh dong dang.

Tuong tu, céc trinh tu polynucleotit cia sang ché c6 thé duge lai véi cac trinh tu
polynucleotit dugc thé hién boi SEQ ID NO: 1,3 va 5 va cic mau do tao ra béi trinh fur
nucleotit md ta trén day dudi cac diéu kién nghiém ngdt, va c6 thé duoc cai bién céc trinh tur
ma hoa céc protein c6 chic nang binh thuong.

Nhu duge sit dung & ddy, thust ngit "céc didu kién nghiém ngat" d& cap dén cac diéu
kién cho phép su lai dic hiéu gitra cac polynucleotit. Theo cach khéc, thuét ngit lién quan
dén céc polypeptit hodc cac protein, bao gdm céc dn xuét ctia chiing (Molecular Cloning, A
Laboratory Manual, J. Sambrook ef al., Editors, 2nd Edition, Cold Spring Harbor Laboratory
press, Cold Spring Harbor, New York, 1989; or Current Protocols in Molecular Biology,
F.M. Ausubel et al., Editors, John Wiley & Sons, Inc., New York).

Cu thé 13, "cac didu kién nghiém ngit" dé cap dén viéc lai & 65 °C trong dém lai
(3,5xSSC, 0,02% Ficoll, 0,02% polyvinylpyrolidon, 0,02% albumin huyét thanh bo, 2,5
mM NaH,PO4 (pH 7), 0,5% SDS, 2 mM EDTA). SSC 1a natri clorua 0,15 M /natri xitrat
0,15 M & d6 pH 7. Sau khi lai, mang ma ADN duoc chuyén lén dugc rra trong 2xSSC &
nhiét do phong va sau do trong 0,1-0,5xSSC/0,1xSDS & 68 °C.

Nhu dugc st dung & day, thuat ngﬁ “Vecto” dé cap dén cAu tric ADN chtra trinh tur

nucleotit cia gen ma héa protein dich dugc lién két hoat dong véi trinh tur didu hoa thich hop
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d& c6 kha nang biéu hién gen dich trong t bao chii thich hop. Trinh tur diéu hoa bao gdm
trinh tw khoi dAu c6 kha ning khoi diu su phién mé, trinh ti diéu khién bat ky dé didu hoa su
phién ma ndy, trinh tuy ma hda vi tri lién két ARN thong tin ribosom thich hop, va trinh tu
diu hoa sy ngung phién ma va dich ma. Mét khi dugc bién nap vao vét chu thich hop, vecto
c6 thé sao chép hodc hoat dong mot cach ddc 1ap véi hé gen cua vét chi, hodc trong mot sd
truong hop c6 thé tiép hop vao hé gen ciia né.

Vecto dugc stir dung trong séng ché khong bi gidi han mét cach cu thé va c6 thé 1a
bat ky vecto ndo da biét trong linh vire ki thust, mién 1a né c6 thé sao chép trong vt chu. Vi
du vé cac vecto thudng duogc sir dung bao gdm cac plasmit, cosmid, virut va thé thuc khuin
tur nhién hoac tai t6 hop. Vi dy, vecto thé thuc khuan hodc vecto cosmid bao gﬁ“)m pWEILS,
M13, ABL3, ABL4, AX1I, ASHII, APIIL, 110, A11, Charon4 A, va Charon21A, va vecto plasmit
bao gdm pBR, pUC, pBluescriptll, pGEM, pTZ, pCL1920 va plasmit loai pET. Cac vecto
c6 thé duge str dung khong bi gi6i han mdt cach cu thé, va bat ky mdt vecto biéu hién da biét
nao ciing c6 thé duge sir dung. Cu thé 13, cac vecto pACYC177, pACYC184, pCL1920,
pECCG117, pUC19, pBR322, pMW118 hoic pCCIBAC c6 thé duge sir dung. Cy thé nhét
1a cac vecto pACYC177, pCL1920 va pCC1BAC ¢6 thé duoc sir dung,

Ngoai ra, vecto dugc sir dung trong sang ché 14 vecto c6 kha ning bién nap té bao vat
cht, dé chén polynucleotit ma héa protein dich vao nhidm séc thé ctia t& bao chit. Vi ducu
thé v& vecto bao gdm, nhung khéng chi gi6i han &, vecto con thoi pECCG112 ¢6 thé tu sao
chép trong ca E. coli va vi khuén loai Coryne (Kap-Soo, Noh, Kor. Jour. Microbiol. July
1991, p149-154).

Tuong t, polynucleotit ma héa protein dich ndi bao trong nhiém sic thé c6 thé dugc
thay thé bang polynucleotit méi béi vecto d& cheén vao nhifm sic thé cia vi khuan. Sy chén
polynucleotit vao nhiém séc thé c6 thé dugc thuc hién bang bit ky phuong phéap da biét
trong linh vuc k¥ thudt, vi du, tai td hop twong dong. Vi vecto theo sang ché c6 thé dugc
chén vao nhi®m sic thé bang phuong phép tai t6 hop tuong ddng, c6 thé con bao gdm thém
du chuin Iua chon dé x4c nhén sy chén vao nhiém sic thé. DAu chuén lya chon dugc sir
dung dé lwa chon t& bao bién nap véi vecto, d6 1a xac nhén sy chén cta polynucleotit dich.
Déu chudn Iya chon sir dung trong sang ché c6 thé duge Iwa chon tir cac d4u chudn cung cip

c4c kiéu hinh hra chon, nhu khang th_uéc, khuyét dudng, khang c4c tic nhan giy doc t& bao,
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hoic biéu hién protein bé mit. Chi c4c t& bao biéu hién diu chuin lya chon 13 ¢6 kha ning
séng s6t hoidc thé hién kiéu hinh khac trong moi truong dugce xu ly béng tac nhan lua chon,
va do do cac té bao bién nap co thé dugc Iya chon.

Nhu dugc st dung & ddy, thust ngit “bién nap” c6 nghia 1a dua vecto chia
polynucleotit ma hoa protein dich vao vét chii & c6 kha ning biéu hién protein dugc ma héa
béi polynucleotit trong t€ bao chu. Céc polynucleotit bién nap bao gdm céc gen dugc chén
trong nhiém sic thé cuia t& bao chu hoic nim ngoai nhiém sac thé, mién 12 n6 c6 thé dugc
biéu hién trong t& bao chil. Ngoai ra, cac polynucleotit bao gdm ADN va ARN ma héa
protein dich. Mién 13 polynucleotit c6 thé duoc dua vao trong té bao chii va duogc biéu hién
trong d6, gen c6 thé dugc dua vao & dang batky.

Vi duy, polynucleotit c6 thé dugc dua vao t€ bao chil & dang catxet biéu hién 1a cAu
triic polynucleotit bao gdm céc yéu t6 dé biéu hién gen. Catxet biéu hién bao gdm trinh tir
khéi dau lién két hoat dong vé6i gen, tin hiéu két thiic phién ma, vi tri lién két ribosom, va tin
hiéu két thic dich ma. Catxet biéu hién c6 thé & dang vecto biéu hién c6 kha ning tir sao
chép. Polynucleotit ciing c6 thé duge dua vio t& bao chi boi chinh né, va c6 thé duoc lién
két hoat dong voi trinh tu can thiét dé biéu hién trong t& bao chu.

Cu thé 13, sy suy yéu hoat tinh clia protein ma héa béi gen ysad, ydaS hogc ybiX co
thé thu dugc bang cach loai bo doan gen. Cu thé 13, sur dot bién trong gen c6 thé dugc tao ra
str dung chét hoa hoc hodc 4nh sang nhur 4nh sang tir ngoai, tir d6 thu dugc cac bién thé c6
gen bi loai bé doan. Theo cach khéac, bién thé thiéu hut hoat tinh cua protein c6 thé thu duoc
béng cach thé gen cua nhiém sic thé vao nucleotit thiéu hut hoat tinh b'?mg k¥ thuat tai tb hop
gen, bang phuong phép thay thé gen thong qua t4i t6 hop twong dong.

Phuong 4n khéc cta sang ché ciing d& xuét phuong phap san xuét L-threonin hoic
L-tryptophan, phuong phép bao gdm budc nudi cdy ching E. coli tai td hop san xuét L-
threonin hodc L-trytophan, trong d6 chiing nay dugc cai bién dé 1am suy yéu hoat tinh ctia
it nhat mot protein, dugc lua chon tir nhém bao gém, protein YsaA co trinh tyr axit amin
duoc thé hién bai SEQ ID NO: 2, protein YdaS c6 trinh tir axit amin dugc thé hién béi SEQ
ID NO: 4, va protein YbiX cd trinh tu axit amin dugc thé hién boi SEQ ID NO: 6.

Quy trinh nudi cdy theo sang ché c6 thé duoc thuc hién trong méi trudng thich hgp

va céc diéu kién nuéi cdy da biét trong linh vyc k¥ thuat. Budc nudi ciy nay c6 thé dugc
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thay dbi mot cach d& dang béi ngudi c6 hiéu biét trung binh bat ky trong linh vire, phu thude
vao chung lua chon. Vidu vé quy trinh nudi céy bao g@)m, nhung khong chi gi¢i han &, nudi
cy theo mé, nudi cAy lién tuc va nudi ciy theo mé c6 bd sung co chét.

MBbi trudng va cac diéu kién nudi ciy duge st dung trong nudi cdy vi sinh vét theo
séng ché c6 thé 13 méi truong va cac didu kién dugc sir dung trong nudi cdy vi sinh vat
thudc chi Escherichia, nhung can théa man mot cach chinh xac cac yéu cAu clia vi sinh vt
theo sang ché.

Theo phwong 4n cy thé theo sang ché, vi sinh vat c6 thé duoc nudi ciy trong méi
truong truyén théng chira mot céch thich hgp cac nguff)n cacbon, nito, axit amin, vitamin va
cac nguén tuong tu trong diéu kién hiéu kh1 trong khi diéu chinh nhiét d9, do pH va théng
sd tuong tu.

Céc ngudn cacbon c6 thé duoc sir dung trong séng ché bao gdm cac hydrat cacbon
nhu glucoza, fructoza, sucroza, maltoza, manitol, sorbitol; cdc rugu nhu rugu duong,
glyxerol, axit pyruvic, axit lactic va axit xitric; va cic axit amin nhu axit hitu co, axit
glutamic, methionin va lysin. Ngoai ra, cac ngudn dinh dudng hitu co tr nhién nhu san
pham thity phan tinh bdt, ri dudng, mat mia, cam gao, bot sén, ba mia va dich ngam ngb c6
thé duoc sit dung. Cu thé 13, cac ngudn dinh dudng hitu co bao g0m glucoza va ri dudng da
Xt ly tho va tiét trung (d6 1, ri dubhg duoc chuyén héa thanh dudng khir), va lrong thich
hop c4c ngudn cacbon c6 thé str dung ma khong bi gi6i han.

Céc ngudn nito ¢6 thé dugc sir dung trong séng ché bao gdm ngudn nito v6 co nhur
amoniac, amoni sulfat, amoni clorua, amoni axetat, amoni phosphat, amoni cacbonat, va
amoni nitrat; cAc axit amin nhu axit glutamic, methionin va glutamin; va cc ngudn nito hitu
co nhu pepton, NZ-amin, dich chiét tir thit, dich chiét nAm men, dich chiét tir mach nha, dich
ngam ngd, san pham thity phan cazein, thirc an clia ca hodic san phim tiéu héa dugc tir d6,
hat banh dau tuong dugc tich md hodc san phém tiéu hoéa duoc tir do, v.v.. Cac nguén nito
ndy c6 thé dugc sir dung mdt minh hodc trong hdn hop. Mdi trudng co thé chua kali
phosphat monobazo, diaxit kali phosphat va mubi chira natri twong tmg, 1im ngudn
phospho.

Céc chét vo co c6 thé duge st dung trong sang ché bao gdm natri clorua, canxi

clorua, sit clorua, magie sulfat, sat sulfat, mangan sulfat va canxi cacbonat. Ngoai ra, moi
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trudng 6 thé chira cc axit amin, vitamin v céc tién chét thich hop. Cac méi trudng hoidc
céc tién chét nay c6 thé duoc bd sung vao méi trudng trong phuong phap nudi cy theo mé
hodéc lién tuc.

Céc hop chit nhu amoni hydroxit, kali hydroxit, amoniac, axit phosphoric va axit
sulfuric ¢6 thé duge thém vao méi trudng theo cach thich hop trong qua trinh nudi ciy dé
diéu chinh d6 pH ctia mdi trudng nudi cy.

Ngoai ra, trong qué trinh nudi cdy, tac nhan khir bot nhu este ciia axit béo polyglycol
c6 thé dugc str dung dé ngan chin sy tao thanh bot. Ngoai ra, dé duy tri méi trudng nudi céy
& didu kién hiéu khi, oxy hodic khi chira oxy c6 thé dugc dua vio mdi truong nudi cly.
Ngoai ra, dé duy tri méi truong nudi cy & diéu kién yém khi hoic khong hiéu khi thi khéng
dua khi vao, hodc khi nito, hydro hodc cacbon dioxit c6 thé dugc dua vao moi truong nudi
cAy. Méi trudng nudi cly dugce dic biét duy tri & nhiét d6 tir 27 °C dén 37 °C, va dac biét tir
30 °C dén 35 °C. Viéc nubi céy vi sinh Véf c6 thé dugc tiép tuc dén mirc mong mudn dat
duoc ctia hop chét hivu dung. Cu thé 13, thoi gian nudi cdy 1a tir 10 dén 100 gio.

Phuong phap sang ché c6 thé bao gdm thém budc lam tinh sach va thu hoi L-axit
amin tao ra trong budc nudi céy. Quy trinh tinh sach hodc thu hodi ¢6 thé duoc thuc hién
bang cach tinh sach hozc thu hoi L-axit amin mong mubn tir mdi trudng nudi cdy sir dung
phuong phap thich hgp dugce lya chon phu thude vao phuong phép sit dung dé nuéi ciy vi
sinh vét, vi du phuong phép nudi ciy theo mé, phuong phap nudi céy lién tuc hoac phuong
phép nudi cdy theo mé co bd sung co chét.

Sau day, sang ché s& duoc mé ta chi tiét hon véi su tham chiéu dén cac vi du. Tuy
nhién, cAn phai hiéu ring, c4c vi du nay chi dé minh hoa sang ché va khong nham gi6i han

pham vi clia séng che.

Vi du thue hién sang ché |
Vi du 1: Tao cAu triic cac ching san xuét L-threonin va L-tryptophan c6 hoat tinh clia
protein bi lam yéu duoc ma hoa boi gen ysad, ydaS or ybiX

Trong vi du nay, mdi gen ysad, ydaS va ybiX trong ching san xuft L-tryptophan
KCCM10812P (Diang ky patent Han Qudc sb 10-0792095) va chiing san xuét L-threonin
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KCCM10541 (Pang ky patent Han Quéc s6 10-0576342) bi loai bd bang phuong phép tai
t6 hop tuong dong.

Chuing bd me san xuét L-tryptophan KCCM10812P 1a ching thu dugrc tir bién thé E.
coli KFCC 10066 c6 kha nang san xuit L-phenylalanin. Day 1a ching E. coli tai t6 hop c6
kha ning san xut L-tryptophan, dic .trung trong d6 su khuyét dudng tryptophan nhiém sic
thé duoc khu nhay, cac gen pheA, trpR, mtr va maAB dugc lam yéu va céc gen aroG va
trpE duoc cai bién.

Ching bd me san xuét L-threonin KCCM10541 14 ching thu dugc tir E. coli
KFCC10718 (Cong bb don yéu ciu cip patent Han Quéc sé 1992-0008365). Chiing c6 kha
néing khéng déi v&i tac nhan tuong tir L-methionin, kiéu hinh khuyét dutng methionin,
khang tac nhan twong tu L-threonin, kiéu hmh khuyét dudng giam hinh isoleuxin, khang tac
nhéan tuong tu L-lysin va khang axit o-aminobutyric va ¢6 kha nang san xuét L-threonin.

Céc gen ysaA, ydaS va ybiX s€ bi loai bo c6 cac trinh ty polynucleotit duoc thé hién
bai SEQ ID NO: 1, 2 va 3 mot cach twong tmg.

Pé dat duge muc dich ndy, phuong phap bit hoat mét budc (duge phat trién boi
Datsenko KA et al.) 12 k§ thuat gy dot bién sir dung recombinaza do lambda (Proc Natl
Acad Sci USA., (2000) 97: 6640-6645). V6i vai trd 1am diu chuén x4c nhén viéc chén vao
gen, gen khang cloramphenicol ciia pUCprmfimloxC dugc str dung (Cong b don yéu cau
cAp patent Han Quéc s6 2009-0075549).

Poan gen c6 khoang 1200 cdp bazo duoc khuéch dai bang phan umg chudi
polymeraza (sau diy goi 1a PCR) sit dung pUCprmfimloxC lam khuon mAu va cip mdi 1 va
2, cap mdi 7 va 8 va cip mdi 13 va 14, ¢6 mét phén ciia mot trong sd ba gen va mot phén
cua gen khang cloramphenicol ciia pUCprmfmloxC. PCR duoc thuc hién trong 30 chu ky,
mdi chu k¥ bao gdm budc bién tinh tai 94 °C trong 30 gidy, toi & 55 °C trong 30 gidy va
budc kéo dai & 72 °C trong 1 pht. |

Béng 1
Moisd | Trinh tur SEQ ID
NO
1 5. 7
GTAGGGACGCGCTCTCTGGCACTCTGCTGTTTTAGTGCAAAGG
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AGTGATCAGGTGACACTATAGAACGCG-3'

5'-
GGCATAAACAAAGCGCACTGTTCCGGCGTTGAGAAACGCCGG
AAAACGTTTAGTGGATCTGATGGGTACC-3'

5 .
GCTTTGGACAAGTGCCAAAACTTTAACATTTCCTTCGTTGGATC
AAAGCAGTAGGGACGCGCTCTCTGGC-3'

5-
ATTGAATTTGGAAGAATTTGTAGGCCGGATAAGGCGTTTACGC
CGCATCTGGCATAAACAAAGCGCACTG-3'

10

5'- GAGAGAAAAATCTCCTGAAA -3

11

5'- CCTACATGATTTCTGCAATA-3'

12

5
ATTGCGTTAGGCGTCGCCTAATATTTCTGTGTGTTTTTGGAGTT
CATTCGAGGTGACACTATAGAACGCG-3'

13

5-
ATTCGATGTGCTCATGCTTGATTTTCATGAATCATTTGCCTCTTG
ATGTTTAGTGGATCTGATGGGTACC-3'

14

5-
TTACATTAGGCAATCCCTACCCTTACTGCATTAGGCACAGCCTA
TTGACAATTGCGTTAGGCGTCGCCTA-3'

15

10

5
ATTGGCTACCCATGCCTGCCCTTTTTCGGCTGCTAGGGCAAACA
ACACTGATTCGATGTGCTCATGCTTG-3'

16

11

5'- TATAGAGCCTTTCTTAATCC-3'

17

12

5'- CGCAGATATTCTTCAGTAAT-3'

18

13

5'-
CATTTCTGATTCAGATGTGGGGCGCAGGCCCCACTTTTTGGAG
AAATTGTAGGTGACACTATAGAACGCG-3'

19

14

5"
TGTACAGTTAAGTGTAGCTAATCCAGGGACGAACTCGGGCAGT
TCAAGCATAGTGGATCTGATGGGTACC-3'

20

15

5 |
ACCGTTATCACCCGGGCGAGCCAAGAACCTTCTTGCTCACAGC
CAATATGCATTTCTGATTCAGATGTGG-3'

21
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16 5- 22
GTCATCGTTAGCCCAACCGGATGCCATATCGACCTCCCCATATC
AATACTTGTACAGTTAAGTGTAGCTA-3

17 5'- AAAGGTTCAGACGGCGCGGT -3' 23

18 5'- TAAGCGCACGCCAGGAATGG-3' 24

Cac doan ADN thu duoc béng khuéch dai PCR duogc dién di & gel agaroza 0,8%, va
sau d6 dugc str dung lam mau trong 14n PCR thit hai. Lan PCR thit hai duoc thuc hién sao
cho viing d4u 5’ va 3* ciia doan ADN ban dau c6 20 cip bazo nucleotit bb sung. Cac doan
gen ¢6 khoang 1300 cip bazo dugc khuéch dai bang PCR sir dung san phdm PCR 1an diu
da pha loang lam mAu va cip mdi 3 va4, cip mdi 9 va 10 cip mdi 15 va 16, bao gdbm ving
5’ va 3’ ctia gen. Phan tmg PCR dugc thuc hién trong 30 chu ky, mdi chu ky bao gdm budc
bién tinh & 94 °C trong 30 gidy, t6i & 55 °C trong 30 gidy va kéo dai ¢ 72 °C trong 1 phut.
Céc doan ADN thu dugc béng PCR dugc dién di trén gel agaroza 0,8%, va dugc pha loang
d& sir dung cho t4i t& hop.

Theo phuong phép dugc phat trién béi Datsenko KA et al. (Proc Natl Acad Sci
USA., (2000) 97:6640 6645), ching E. coli dugc bién nap véi pKD46 dugc 1am kha bién,
va sau d6 dugc bién nap véi doan gen gdm 1300 cip bazo thu duge béi PCR. Cac ching
thu duoc duoc chon loc trén méi truong LB khang cloramphenicol. PCR duoc thuc hién st
dung caip mdi s 5 va 6, cip mdi sb 11 va 12 va cip mdi sb 17 va 18, va san phdm khuéch
dai 6 kich thuge tuong tmg 13 1450, 1530 va 1640 cip bazo va duogc xac nhan la cac gen bi
loai bo.

pKD46 dugc loai bo tir cic ching tai t6 hop ban dau khang cloramphenicol, va sau
do vecto pJW168 dugc dua vao cac ching nay, va dAu chuén cloramphenicol duoc loai bd
khoi t& bao vi khuan (Gene, (2000) 247,255-264). Céc té bao vi khuan thu dugc 13 san pham
khuéch dai c6 khoang 400 cip bazo, 500 bazo va 600 bazo béi cip mdi s 5 va 6, cip mdi
s6 11 va 12 va cip mdi sb 17 va 18, va dudc xac nhan 1a vié€c loai bd gen mong mubn 12 da
dat duoc.

Theo phuong phap mo t trén day, cac chung san xuét L-threonin KCCM10541
Aysad, KCCM10541 AydaS va KCCM10541 AybiX duoc tao cau trac. Tuong tu, cAc
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ching san xuit L-tryptophan KCCMI10812P Aysad, KCCMI0812P AydaS va
KCCM10812P AybiX ciing duoc tao ciu tric.

Vi du 2: Tao cAu triic cac chiing t4i td hop san xuét L-threonin va L-tryptophan bi loai bé hai
hoidc nhiéu gen ysad , ydaS va ybiX

Theo phuong phap duge mo ta trong Vi dy, c4c chiing tai tb hgp bi loai bé hai hodc
nhiéu gen dugc tao cAu tric.

Vecto pKD46 dé sir dung recombinaza d6 lambda dugc dua vao chung bi loai bo
mot gen bét ki trong sb cc gen ndy, va sau d6 cac chiing ny dugc lam kha bién. Ngoai ra,
cac doan gen duoc khuéch dai béi PCR d bao gdm mét phan cia ba gen va gen khang
chloramphenicol cua pUCprmfmloxC dugc bién nap vao cac chiing khac nhau ma bi loai
b6 mot trong s6 cac gen. Cac ching thu dwgc duoc chon loc trén moi trudng LB khang
cloramphenicol, va viéc loai bo tb hop céc gen dugc xac nhén béng cach st dung céac cip
mdi dugc mo titrong Vidu 1.

Theo phuong phdp mo t& trén ddy, cac ching san xuét L-threonin KCCM10541
AysaA AydaS, KCCM10541 AydaS AybiX, KCCM10541 AybiX Aysad va KCCM10541
AysaAd AydaS AybiX duoc tao chu trac. Tuong tu, cic chung san xuét L-tryptophan
KCCM10812P Aysad AydaS, KCCM10812P AydaS AybiX, KCCM10812P AybiX AysaA
va KCCM10812P Aysad AydaS AybiX ciing dugc tao ciu tric.

Trong sb cac ching t4i td hop thu duoc nhu mb 14 trén day, KCCM10541 Aysad
AydaS AybiX va KCCM10812P Aysad AydaS AybiX duoc dit tén twong Umg la “E. coli
CA03-4257P” va “E. coli CA04-2002” va duoc ndp luu tai Trung tim nudi cdy vi sinh vat
cia Han Qudc (Korean Culture Center of Microorganisms) (361-221, Hongje 1-dong,
Seodaemun-gu, Seoul, Korea), Co quan luu giir qudc t& vao ngay 29/12/2011 véi s6 ding
ky twong g 1a KCCM11243P va KCCM11245P.

Vi du 3: Do mitc ATP trong c4c ching san xut L-threonin va L-tryptophan dugc tao cau
trac

Trong vi du nay, mirc ATP trong cac ching duoc tao cAu tric trong cac vi du 1 va 2

duoc do.
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V6i muc dich nay, phuong phap dugc phat trién boi Kiyotaka Y. Hara et al., st
dung luciferaza (“An Efficient Method for Quantitative determination of Cellular ATP
Synthetic Activity”, ] Biom Scre, (2006) V11:No.3:PP310-17).

Cu thé 13, cac ching c6 diic tinh di truyén khéc nhau dugc nudi cdy qua dém trong
mdi truong long LB chia glucoza. Dich ndi duoc loai bd bang ly tAm, cac t& bao vi khuan
duoc rira bang Tris-C1 100 mM (pH 7,5), va sau d6 xtt Iy bang dém PB (dém thim: glucoza
40%]thé tich/thé tich], Triton X-100 0,8%(thé tich/thé tich]) trong 30 phut dé giai phong
ATP ndi bao. Sau do, dich ndi duoc loai bé bing ly tAm, va luxiferin 1am co chit cho
luciferaza dugc bd sung vao té bao. Céc té bao dugc gift trong 10 phiit va sau d6 hoat tinh
cua luciferaza trong té bao dugc do bang quang ké @& xac dinh muc ATP. Cac két qua do
dugc thé hién trén FIG. 1 va 2. Cac két qua duoc ghi 13 gi tri trung binh clia ba thir nghiém
lap lai.

Nhu ¢6 thé thdy trén FIG. 1 va 2, mitc ATP trong cAc ching tao thanh tir chung san
xuét L-threonin va chiing san xuét L-tryptophan trong céc vi du 1 va 2 déu ting. Ngoai ra,

mirc ATP trong chiing bi loai bd t6 hop gen cao hon so vé6i chiing bi loai bé mot gen.

Vi du 4: Kiém tra d0 chuén ciia chiing san xuét L-threonin ¢6 hoat tinh ciia mdt hoic td hop
cac enzym bi lam suy yéu duoc ma héa béi cac gen ysad, ydaS va ybiX trong mdi trudng
chira glucoza

Theo cac phuong phap duge md ta trong cac Vidu 1 va 2, mot hodc t6 hop céc gen
ysad, ydaS va ybiX bi loai bé & chung san xut L-threonin KCCM10541 (Déng ky patent
Han Quéc s6 10-0576342) dé 1am ting mitc ATP ndi bao. PO chuén clia ching thu dugc
dugc danh gia st dung glucoza lam ngudn cacbon.

Cu thé 13, céc chiing c6 c4c dc tinh di truyén khéc nhau dugc nudi cdy qua dém trén
moéi trudng LB rén trong ti 4p & 33 °C va cdy bang vong platin vao 25 mL moi trudng chira
glucoza c6 hdn hop dugc thé hién trohg Bang 2 duéi day. Sau d6, cac chiing duoc U trong tu
4p & 33 °C va the d0 quay & tbe db 200 rpm trong 50 gidy. Cac két qua thu duge dugc thé
hién trong Bang 3 duéi ddy. Cac két qua duoc ghi 1 gi4 tri trung binh cta két qua trong ba
binh.

Bang 2
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Hbn hop Nong do (/lit)
Glucoza 170g
KH2POq4 2g
(NH4)2SO4 25¢g
MgSO4+H0 lg
FeSO4 HO 5mg
MnSO4HO 5mg
Dich chiét nAm men 2g
Canxi cacbonat 30g
bo pH 6,8

Bang 3
Chuing OD Luong ti€u thu | L-threonin (g/L)**

glucoza (g/L)*

KCCM10541 23,7 30,3 31,8
KCCM10541 AysaA 24.6 334 32,2
KCCM10541 AydaS 23,5 34,7 33,0
KCCM10541 AybiX 22,7 1339 32,7
KCCM10541 Aysad AydaS | 24,9 35,1 32,9
KCCM10541 AydsS AybiX | 24,5 36 33,1
KCCM10541 AybiX AysaA | 25,0 32,1 33,0
KCCM10541 AysaA AydaS
Aybix 26,1 36,9 33,9

* duoc do ¢ 30 gio

** dugce do ¢ 50 gio

Nhu c6 thé thiy tir Bang 3 trén diy, da ching minh dugc rang luong tiéu thu
glucoza cua chung E.coli tai t6 hop san xuét L-threonin dugc tao cu trac theo sang ché ting
t6i khoang 22% so voéi lugng tiéu thu trong chiing bb me, va viée san xuét threonin ciia cc
chuing t4i t6 hop tang t6i khoang 7% so v6i lugng tiéu thy trong chiing bd me. Trén co s&
xem xét mirc ATP thé hién trong FIG. 1, céc két qua nay chi ra ring ty I¢ tiéu thy glucoza

hodc nang suét tao axit amin ctia cac chiing tai t6 hop tang lén nho mic ATP ting,
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Vi du 5: Kiém tra d6 chuén ctia chiing san xuét L-threonin, c6 hoat tinh clia mét enzym
hoic td hop céc enzym dugc 1am yéu, cac enzym nay duoc ma héa bsi gen ysad, ydaS va
ybiX, trong mdi truong chira sucroza

Theo cac phuong phéap dugc mo ta trong cac Vi du 1 va 2, mot hodc td hop céc gen
ysaA, ydaS va ybiX bi loai bo & ching san xuét L-threonin KCCM10541 (Ding ky patent
Han Qubc sb 10-0576342) dé lam ting mirc ATP ndi bao. PO chuin clia cac ching thu
dugc duge danh gia st dung sucroza lam ngudn cacbon.

Cu thé 13, cac chiing c6 céc dic tinh di truyén khac nhau duge nudi cdy qua dém trén
méi truong LB rén trong ti 4p & 33 °C va cdy bing vong platin vao 25 mL méi trudng chia
sucroza c6 hdn hop dugc thé hién trong Bang 4 dudi day. Sau d6, céc ching G trong th p o
33 °C va tai 200 vong/phit trong 48 gio. Cac két qua dugc thé hién trong Bang 5 dudi day.
Két qua dugce ghi 13 gia tri trung binh ctia két qua clia ba binh.

Bang 4
Hon hop Néng do (/lit)
Sucroza 170g
KH,PO4 2g
(NH4)SO4 25¢g
MgSO4-H>O lg
FeSO4H2O 5mg
MnSO4 H>O | S5mg
Dich chiét ndm men 2g
Canxi cacbonat 30g
pH 6,8

Bang 5
Chung OD Luong tiéu thu | L-threonin (g/L)**

sucroza (g/L)*

KCCM10541 26,2 40,0 37,0
KCCM10541 AysaA 27,1 40,9 375
KCCM10541 AdaS 26,7 41,7 37,8
KCCM10541 AybiX 25 41,1 38,1
KCCM10541 Aysad AydaS 27,5 42,1 38,0
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KCCM10541 AdsS AybiX 272 43,0 38,1
KCCM10541 AybiX AysaA 283 42,8 38,7
KCCM10541 Aysad AydaS
. 279 . 1439 38,9
AybiX
* do tai 24 gio
** do tai 48 giv

Nhu c6 thé thiy trong Bang 5 trén ddy, da chimg minh duoc ring lugng sucroza tiéu
thu cta ching E.coli tai tb hop san xuét L-threonin dugc tao cu triic theo sang ché ting téi
khoang 10% so véi lugng ti€u thu cla chiing b6 me, va su tao thanh threonin ctia cic ching
tai td hop tang khoang 5% so véi luong tao thanh trong chiing b me. Trén co s¢ mirc ATP
trong FIG. 1, cac két quéa ndy chira réng hoat tinh va ty 1€ tiéu thu sucroza hodc hi¢u suét tao

axit amin ctia cac chiing ti t6 hop ting 1én nho mic ATP ting.

Vi du 6: Kiém tra do chuén cta ching san xuét L-tryptophan, c6 hoat tinh ctia mét hodic t
hop céc enzym dugc lam yéu, trong d6 cac enzym nay duoc ma héa béi cac gen ysad, ydaS
va ybiX, trong mdi trudng chira glucoza

Theo céc phuong phap duge mé ta trong cac Vi du 1 va 2, mét hodc td hop cic gen
ysaA, ydaS va ybiX bi loai bo & chiing san xuét L-tryptophan KCCM10812P (Ping ky
patent Han Québc sé 10-0792095) @ 1am ting mtrc ATP ndi bao. Do chuén ciia cic ching
thu duoc duge danh gia st dung glucoza 1am nguén cacbon.

Pé xéc dinh d6 chudn, céc chiing dugce ciy bang vong platin trén méi trudng LB rén
va sau d6 duge i qua dém trong t 4. V4, dugc ciy bang vong platin vao 25 mL méi truong
chuén trong binh c6 hdn hop duoc thé hién trong Bang 6 duéi diy. Sau do, cac chiing dugc
U trong t 4 & 37 °C va & 200 vong/phit 48 gio. Cac két qua dugc thé hién trong Bang 7
dudi day. Két qua dugc ghi 14 gié tri trung binh ctia két qua trong ba binh.

Bang 6
Ché phim | Nong do (/lit)
Glucoza 60 g
KoHPO4 lg
(NH4):2S04 10g
NaCl lg
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MgSO4-H.O 11lg
Natri xitrat 5¢g
Dich chiét nAm men 2g
Canxi cacbonat 40¢g
Sodium xitrat 5g
Phenylalanin 0,15¢
Tyrosin Olg
PH 6,8
Bang 7
Ching OD Luong L-tryptophan
' glucoza tiéu | (g/L)**
thu (g/L)*
KCCM10812P 18,2 472 5,7
KCCM10812P AysaA 183 483 6,9
KCCM10812P AydaS 18 49,1 6,6
KCCM10812P AybiX 17,7 50 6,0
KCCM10812P AysaAAydaS 17,9 484 7,5
KCCM10812P AydaSAybiX 18,7 49,3 7,6
KCCM10812P AybiXAysaA 19,9 49 7,3
KCCM10812P AysaAAydaSAybiX | 18,9 51,9 7.9
* do tai 33 gio

** do tai 48 gioy

Nhu c6 thé thiy trong Bang 7 trén ddy, d4 chimg minh dugc ring hrong glucoza tiéu
thu cda ching E.coli tai t6 hop sén xuét I_~threonin duoc tao ciu triic theo sang ché tang t&i
khoang 10% so voi luong tiéu thu trong chiing bd me, va su tao thanh tryptophan ctia cc
chiing tai td hop tang t6i khoang 38% so véi trong chiing bd me. Trén co sé mirc ATP trong
FIG. 2, cac két qua nay chi ra rdng hoat tinh va ty 1& tiéu thu glucoza hoic ning suét tao
thanh axit amin cta cac ching tai t5 hop ting 1én nhe mtic ATP ting.

Trong khi sang ché duoc m@lté vé6i su tham chiéu dén cac phuong an minh hoa cu

thé, ngudi ¢6 hiéu biét trung binh trong linh virc k¥ thuét clia séng ché ¢6 thé hiéu ring sang
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ché c6 thé c6 cac phuong 4n & céc dang cu thé ma khong tach roi khéi céc dic tinh chinh
cla sang ché. Do do, cac phuong 4n dugc mo ta trén day 14 dé minh hoa & moi khia canh va
khong lam gi6i han sédng ché. Ngoai ra, pham vi ctia sang ché dwoc xac dinh béi cac diém
yéu cau bao hd kém theo hon Ia & phin mé ta chi tit, va cin phai hiéu ring moi stra dbi, cai
bién tir y nghia va pham vi ctia sang ché va cac phuong 4n twong duong clia né duoc bao
g0m trong pham vi ctia céc diém yéu cdu bao h kém theo.

S6 tham chiéu

Co quan Iuu gift: Trung tAm nuéi cy vi sinh vat Han Quéc (Korean Culture Center
of Microorganisms (qudc té))

S6 ndp luu: KCCM11243P

Ngay nop luu: 29/12/2011

Co quan Iuu gifi: Trung tAm nudi ciy vi sinh vat Han Quéc (Korean Culture Center
of Microorganisms (qudc té))

S6 ndp luu: KCCM11245P

Ngay ndp luu: 29/12/2011
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YEU CAUBAO HOQ

1. Ching E. coli ti tb hop sén xuét L-threonin hodc L-tryptophan, trong d6 ching nay
dugc cai bién dé 1am suy yéu hoat tinh cdia it nhit mot protein dugc chon tir nhém bao
gdm protein YsaA c6 trinh t axit amin néu trong SEQ ID NO: 2, protein YdaS ¢4 trinh tu
axit amin néu trong SEQ ID NO: 4, va protein YbiX c6 trinh tyr axit amin néu trong SEQ ID
NO: 6.

2. Chung E. coli t4i tb hop san xuét L-threonin hodc L-tryptophan theo diém 1, trong d6
protein YsaA dugc ma héa bdi trinh tur polynucleotit néu trong SEQ ID NO: 1, protein YdaS
dugc mé hoa bai trinh tir polynucleotit néu trong SEQ ID NO: 3, va protein YbiX duoc ma
hoda béi trinh tu polynucleotit néu trong SEQ ID NO: 5.

3. Ching E. coli tai tb hop san xuét L-threonin hoic L-tryptophan theo diém 1, trong d6
ching E. coli tai t6 hop nay 1a Escherichia coli CA03-4257 (KCCM11243P) san xuét L-
threonin.

4. Chung E. coli t4i td hop san xuét L-threonin hogc L-tryptophan theo diém 1, trong d6
ching E. coli ti td hop nay 1a Escherichia coli CA04-2002 (KCCM11245P) san xuét L-
tryptophan.

5. Phuong phap san xuét L-threonin hozc L-tryptophan, phuong phap nay bao gdm buéc
nudi ciy ching E. coli tai td hop san xuét L- threonin hogc L-tryptophan, trong d6 chiing
nay dugc ci bién dé 1am suy yéu hoat tinh cta it nhit mét protein dugc chon tir nhém bao
gdm protein (YsaA) c6 trinh ty axit amin néu trong SEQ ID NO: 2, protein (YdaS) c6 trinh
tu axit amin néu trong SEQ ID NO: 4, va protein (YbiX) c6 trinh tyr axit amin néu trong
SEQ ID NO: 6.

6. Phuong phap theo diém 5, trong d6 chung E. coli téi t6 hop nay 1a Escherichia coli
CA03-4257 (KCCM11243P) san xuét L-threonin.

7. Phuong phép theo diém 5, trong d6 ching E. coli téi t6 hop nay 13 Escherichia coli
CA04-2002 (KCCM11245P) san xuét L-tryptophan.
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DANH MUC TRINH TU

CHUNG ESCHERICHIA COLI TAI TO HOP SAN XUAT L-THREONIN HOAC L-

TRYPTOPHAN VA PHUONG PHAP SAN XUAT L-THREONIN HOAC L-TRYPTOPHAN SU

aaatgtatcg
gattgcgctg
tgctggacca
cctgttgacyg
ggctgtaaaa
aaaaaggcga
gttgaagcct

cggctacggce

<110> CJ Cheiljedang Corporation
<120>

DUNG CHUNG VI SINH VAT NAY
<130> PCT-KR2013-000072
<160> 24
<170> KopatentIn 2.0
<210> 1
<211> 474
<212> ADN
<213> Escherichia coli
<400> 1
atgaaccggt ttattattgc ggatgcgacg
gcttgcgcag tgtcgcatca tgagaatcag
atttcccgta ttcgtgtcat taaagaccac
tgtgaagatg caccgtgcgce gaatgtctgce
catattttcg ttgaacaaac acgttgcatt
tttggtgcga tggaggtcgt ttcttcgcge
tgctggcatc gggagacggg accggcctgt
tgcatggatg tcgagaaagt gcagcggcat
<210> 2
<211> 157
<212> PRT
<213> Escherichia coli
<400> 2

Met Asn Arg Phe Ile Ile Ala Asp Ala

Thr Cys

Ala Ala

Asp His
50

5

20

Glu Val Ala Cys Ala Val Ser

Leu Ser Pro Asp Glu Phe Ile
35

40

Cys Trp Thr Thr Ala Val Ala

55

Thr
10

Lys

His His

25

Ser Arg

Cys His

-24-

gttgccgtac
cgttgtcacc
cggcagtagce
cgataagccg
gctgtatgcet
gggcgattaa
gcccgacaaa

agcagcctgt

Cys

Glu Asn Gln Asp

30

Ile Arg Val

45

Gln
60

Ile Gly Cys

ctgtgaagtg
agacgagttt
ctgtcatcag
cgaacatggg
ggcttgcceg
gtgcgatctg
ggcgttgcag

ttga

Arg
15

Cys

Ile Lys

Cys Glu Asp Ala

60

120

180

240

300

360

420

474
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Pro Cys Ala Asn Val Cys Pro Val Asp Ala Ile
65 70 75

His Ile Phe Val Glu Gln Thr Arg Cys Ile Gly

85 90
Leu Ala Cys Pro Phe Gly Ala Met Glu Val Val
100 105
Ala Arg Ala Ile Lys Cys Asp Leu Cys Trp His
115 120
Ala Cys Val Glu Ala Cys Pro Thr Lys Ala Leu
130 135

Glu Lys Val Gln Arg His Arg Leu Arg Gln Gln

145 150 155

<210> 3

<211> 297

<212> ADN

<213> Escherichia coli

<400> 3

atgaaaaaag agaactattc attcaagcaa gcttgtgctg

atggctaggc ttttaggtgt atcacctcca agcgtaaatc

caattgcctg ccgagagatg tccagcaatt gaacgtgcaa

gaagaacttc gtcctgatat tgactggtca tatttacgac

aatatgtcag tgaagcaact aaatgacagt aacaaatcct

<210> 4

<211> 98

<212> PRT

<213> Escherichia coli

<400> 4

Met Lys Lys Glu Asn Tyr Ser Phe Lys Gln Ala
1 5 10

Gly Gln Ser Ala Met Ala Arg Leu Leu Gly Val

20 25
Asn Gln Trp Ile Lys Gly Val Arg Gln Leu Pro
35 40
Ala Ile Glu Arg Ala Thr Arg Gly Glu Val Leu
50 55

Pro Asp Ile Asp Trp Ser Tyr Leu Arg Arg Ser

65 70 75
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Ser Arg

Cys Lys

Ser Ser

110

Glu
125

Arg

Gln
140

Cys Met

Pro Val

ttgtcggtgg
aatggatcaa
caagaggtga
gttcggcatg

catttgatca

Cys
Ser
30

Ala
45

Cys
60

Ala

Glu

Ser

Arg

Thr

Ala Val Vval

Pro Pro Ser

Glu Arg Cys

Glu Glu Leu

Cys Cys Ser

His Gly

80

Cys Met

95

Lys Lys

Gly Pro

Asp Val

gcaatcagca
aggggtacgt
ggttctgtgce
ttgttcgcag

tacctga

Gly
15

Val
Pro

Arg

Gln
80

60

120

180

240

297
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Asn Met Ser Val Lys Gln Leu Asn Asp Ser Asn Lys Ser Ser Phe Asp

His Thr

<210> 5
<211>
<212>
<213>

<400> 5
atgatgtacc

ctggaacaag
aagaacaatc
ctgaacgcgg
acgccgctgt
gtacgcagcc
agcgatccac
cgggtaaaac
acacccgtaa
gatgataaaa
cgctacggcg

gaatggtcgg

<210> 6
<211>
<212>
<213>

<400> 6

Met Met Tyr

1

Phe Arg Glu

Thr Gly Ala
35

Arg Ser Thr

50

85

678
ADN
Escherichia coli

acattcccgg
ccgaatgggt
aacaggtcga
ttaaccaaca
ttaatcgcta
atccacaaaa

aaagctacga

tccecggcagyg
ccecgeggegt
agcgcgccat
aaagtgaaga

agatctga

225
PRT
Escherichia coli

His
5

cgtgttatcg
ggatggacgc
cacccgcagc
tgctttattc
tcagaacaat
cggctggatg
cggcggcgaa
cgatctégtg
acgagtggca
gctgtttgaa

gatcctgtcg

Ile Pro Gly Val

Gln Leu Glu Gln Ala

20

Gln Gly Ala Gln Val

40

Leu Tyr Ala Ala Leu

55

Leu

90

ccacaggacg
gtcaccaccg
acgttatacg
tttgccgcgg
gaaacctatg
cgtactgacc
ctggtcgtta
ttgtatccct
tcatttatgt
ctggacaaca

ctgcttaatc

Ser Pro
10

Glu Trp Val

25

Lys Asn Asn

Gln Asn Glu

-26-

tcgectegttt
gcgcacaagg
ccgccctgeca
ccttgecegeg
gtttccatgt
tttectgeccac
atgacacctt
ccagcagcct
ggatccagtc
atattcagtc

tttatcataa

95

tcgcgaacaa
tgcgcaagtt
aaatgaggtg
taccctttcc
ggatggcgca
gctgttttta
cggacaacat
gcattgcgtg
gatgatccgc
gctgaaaagc

tctgctgegg

Gln Asp Val Ala Arg

Asp Gly Arg Val
30

Gln Gln Val Asp

45

Val
60

15

Thr

Thr

Leu Asn Ala Val

60

120

180

240

300

360

420

480

540

600

660

678



Asn Gln
65

Thr Pro

Val Asp

Asp Leu

Gly Glu
130

Pro Ala
145

Thr Pro
Ser Met
Asn Asn
Leu Ser

210
Ile

225

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

<220>
<223>

<400>

gtagggacgc gctctctgge actctgctgt tttagtgcaa aggagtgatc aggtgacact

26227

His Ala Leu Phe Phe Ala Ala
70 '

Leu Phe Asn Arg Tyr Gln Asn
85

Gly Ala Val Arg Ser His Pro
100 105

Ser Ala Thr Leu Phe Leu Ser
115 120

Leu Val Val Asn Asp Thr Phe
135

Gly Asp Leu Val Leu Tyr Pro
150 '

Val Thr Arg Gly Val Arg Val
165

Ile Arg Asp Asp Lys Lys Arg
180 185

Ile Gln Ser Leu Lys Ser Arg
195 200

Leu Leu Asn Leu Tyr His Asn
215

7

70

ADN

Trinh tuy nhdn tao

Méi 1

7

atagaacgcg

<210> 8

<211> 70

<212> ADN

<213> Trinh tu nhén tao
<220>

-27-

Ala

Asn

90

Gln

Asp

Gly

Ser

Ala

170

Ala

Tyr

Leu

Leu

75

Glu

Asn

Pro

Gln

Ser

155

Ser

Met

Gly

Leu

Pro

Thr

Gly

Gln

His

140

Ser

Phe

Leu

Glu

Arg
220

Arg

Tyr

Trp

Ser

125

Arg

Leu

Met

Phe

Ser

205

Glu

Thr

Gly

Met

110

Tyr

Val

His

Trp

Glu

190

Glu

Trp

Leu

Phe

95

Arg

Asp

Lys

Cys

Ile

175

Leu

Glu

Sexr

Ser

80

His

Thr

Gly

Leu

Val

160

Gln

Asp

Ile

Glu

60

70



<223>

<400>

ggcataaaca aagcgcactg ttccggegtt gagaaacgcc ggaaaacgtt tagtggatct

M1 2

8

gatgggtacc

<210> 9

<211> 70

<212> ADN

<213> Trinh tu nhén tao
<220>

<223> Méi 3

<400> 9

gctttggaca agtgccaaaa ctttaacatt tccttcegttg gatcaaagca gtagggacgce

gctctctggce

<210> 10

<211> 70

<212> ADN

<213> Trinh ty nhdn tao
<220>

<223> Moi 4

<400> 10

attgaatttg gaagaatttg taggccggat aaggcgttta cgccgcatct ggcataaaca

aagcgcactg

<210> 11

<211> 20

<212> ADN

<213> Trinh ty nhdn tao
<220>

<223> Méi 5

<400> 11

gagagaaaaa tctcctgaaa

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

12

20

ADN

Trinh ty nhédn tao

26227
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<220>
<223>

<400>

26227

Méi 6

12

cctacatgat ttctgcaata

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

<220>
<223>

<400>

attgcgttag gcgtcgccta atatttcectgt gtgtttttgg agttcattcg aggtgacact

13

70

ADN

Trinh tuy nhin tao

Méi 7

13

atagaacgcg

<210> 14

<211> 70

<212> ADN

<213> Trinh ty nhin tao
<220>

<223> Mbi 8

<400> 14

attcgatgtg ctcatgcttg attttcatga atcatttgcc tcttgatgtt tagtggatct

gatgggtacc

<210> 15

<211> 70

<212> ADN

<213> Trinh ty nhd@n tao
<220>

<223> Moi 9

<400> 15

ttacattagg caatccctac ccttactgca ttaggcacag cctattgaca attgcgttag

gcgtcgecta
<210> 16
<211> 70
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<212> ADN

<213> Trinh tu nhé&n tao
<220>

<223> M&i 10

<400> 16

attggctacc catgcctgce ctttttegge tgctagggca aacaacactg attcgatgtg

ctcatgcttg

<210> 17

<211> 20

<212> ADN

<213> Trinh ty nhdn tao
<220>

<223> M&i 11

<400> 17

tatagagcct ttcttaatcc

<210> 18

<211> 20

<212> ADN

<213> Trinh ty nhdn tao
<220>

<223> M&i 12

<400> 18

cgcagatatt cttcagtaat

<210> 19
<211> 70

<212> ADN

=213> Trinh ty nhidn tao
<220>

<223> M6i 13

<400> 19

catttctgat tcagatgtgg ggcgcaggcc ccactttttg gagaaattgt aggtgacact

atagaacgcg
<210> 20
<211> 70
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<212> ADN

<213> Trinh ty nhin tao
<220>

<223> Moi 14

<400> 20

tgtacagtta agtgtagcta atccagggac gaactcgggc agttcaagca tagtggatct

gatgggtacc

<210> 21

<211> 70

<212> ADN

<213> Trinh tu nhidn tao
<220>

<223> M&i 15

<400> 21

accgttatca cccgggcgag ccaagaacct tcttgctcac agccaatatg catttctgat

tcagatgtgg

<210> 22

<211> 70

<212> ADN

<213> Trinh tuy nhin tao
<220>

<223> Mbi 16

<400> 22

gtcatcgtta gcccaaccgg atgccatatc gacctcccca tatcaatact tgtacagtta

agtgtagcta

<210> 23

<211> 20

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> M&i 17

<400> 23

aaaggttcag acggcgcggt
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<210>
<211>
<212>
<213>

<220>
<223>

<400>
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24

20

ADN

Trinh ty nhdn tao

Mbi 18

24

taagcgcacg ccaggaatgg
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