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Linh vie k§ thuét dwoc dé cap
Séng ché d& cap dén vi sinh vat san sinh O-axetylhomoserin véi hiéu sudt cao va phuong

phép san xuit O-axetylhomoserin bang cach sir dung vi sinh vt ndy.

Tinh trang ki thuit ciia sing ché

O-axetylhomoserin hoat dong nhu tién chét cia methionin, 13 loai axit amin thiét yéu
trong co thé. Methionin khéng nhiig dugc sit dung 1am chit phu gia cho thirc &n va thuc phdm
ma con 1am nguyén liéu tho cho dung dich ding d tiém truyén va duoc phim.

Methionin duoc san xuét bang cach tong hop héa hoc va sinh hoc. Gan diy, quy trinh
hai budc dé san xuét L-methionin tir tién chit Z-methionin, ma di dugc san xuét bang cach 1én
men, bing cich chuyén héa enzym di dugc cong bd (Cong bd don qubc t& s6 WO
2008/013432).

Quy trinh hai budc ndy ding cdc tién chit 13 O-sucxinylhomoserin va
O-axetylhomoserin, va diéu quan trong 1a tao ra O-axetylhomoserin véi hiéu suét cao nham muc

dich san xudt v4i quy mo 16n ma it ton kém.

Ban chit ky thuit ciia sang ché
Vén dé k§ thuat

Trong tinh trang ndy, cic tic gia sang ché dd nd luc nham cai tién quy trinh san xuat
O-axetylhomoserin, va do dé, cac tic gia sang ché da phat hién ra ring loai protein c6 kha ning

san sinh O-axetylhomoserin, nhd d6 di tao ra sang ché.

Giai phap k¥ thuét
Muc dich ciia sang ché 1a dé xut vi sinh vét c6 kha ning san sinh O-axetylhomoserin
gia tang.

Muc dich khéc ciia sang ché 13 d& xuét phuong phap san xudt O-axetylhomoserin c6 hiéu
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qua bing cach str dung vi sinh vét ¢6 kha ning san sinh O-axetylhomoserin gia ting.

Hiéu qua c6 loi ctia sang ché

Vi sinh vét theo sang ché c6 hoat tinh YjeH gia ting, 13 protein mang trong, c6 kha ning
san sinh O-axetylhomoserin dugc cai thién va do dé, hiéu qué san xuét O-axetylhomoserin c6 thé
dugce tang lén. Do do, vi sinh vat theo sang ché c6 thé duoc st dung rong rai dé san xuét

O-axetylhomoserin.

. Mo ta van tat hinh vé

Fig.1 thé hién ban dd phan cét ctia vecto yjeH (vecto pBAC-yjeH) theo sang ché.

MO t4 chi tiét sang ché

Theo mot khia canh, sing ché dé cap dén vi sinh vat c6 kha ning san sinh
O-axetylhomoserin, trong d6 hoat tinh ciia YjeH, 1a protein mang trong, dugc gia ting hon so véi
vi sinh vat khéng dugc cai bién.

Trong ban mé ta nay, thuit ngit “O-axetylhomoserin” duoc ding dé chi din xuét axetyl
ctia L-homoserin, 13 chit trung gian cu thé trong qua trinh sinh téng hop methionin trong vi sinh
vét. D3 biét rang O-axetylhomoserin duoc tao ra boi phan tng giita homoserin va axetyl-CoA

dugc xtc tac bdi homoserin axetyltransferaza. N6 c6 cong thirc hda hoc 1a CeH; 1 NO4.

Trong ban mo ta nay, thuat ngft “vi sinh vat c6 kha nang san sinh O-axetylhomoserin”
duge ding dé chi vi sinh vat ma, khi duge nudi ciy trong méi trudng nudi ciy, co thé san sinh
O-axetylhomoserin trong co thé sinh vat va tiét n6 vao méi trudong nudi cy nay. Nang suit tao ra
O-axetylhomoserin cé thé thu dugce hodc dugce gia ting béng cach cai tao loai. Pic biét, vi sinh
vét c6 kha ning san sinh O-axetylhomoserin cé thé 13 vi sinh vat thudc chi Escherichia c6 kha
nang san sinh O-axetylhomoserin, va ddc biét hon 1a E. coli. Vi dy, vi sinh vét c6 thé 13 E. coli ¢
kha nang san sinh lysin, threonin, isoleuxin, hodc methionin, nhung khéng chi giéi han & cac loat
nay. Trong ban md ta nay, thuit ngit “YjeH” duoc biét 13 protein, 13 thanh vién cia ho Axit
amin-Polyamin-Organocation (APC) d6i v6i chit van chuyén axit amin, c6 mit trong mang trong.
Ky vong rang YjeH c6 tac dung 1am chit vin chuyén axit amin nhung chitc ning chinh x4c cta

n6 van chua duoc biét dén. Do vay, trudc tién céc tic gia sang ché khing dinh ring YjeH c6 thé
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tao ra O-axetylhomoserin theo cach déc hiéu.

Dic biét, YjeH c6 thé c6 ngudn gdc tir vi sinh vat thudc chi Escherichia, va dic biét hon
1a tir E. coli. Cu thé, YjeH c6 thé 1a protein cé trinh tu axit amin néu trong SEQ ID NO: 1, hodc
trinh ty axit amin bét ky c6 mirc d6 twong ddng 12 70% hoic cao hon, dic biét 1a 80% hoic cao
hon, hodc ddc biét hon 1a 90% hodc cao hon, so véi trinh tu axit amin néu trong SEQ ID NO: 1.
Ngoai ra, & rang ring trinh ty axit amin bt ky ma c6 trinh ty axit amin twong ty nhu trinh tu
néu trong SEQ ID NO: 1, hodc trinh tu axit amin bét ky c6 hoat tinh tao ra O-axetylhomoserin,
¢6 thé ndm trong pham vi clia séng ché, mic du trinh tu nay cé thé c6 doan khuyét, cai bién, vthé,
hoac xen mot phén vao do. Ngoai ra, dua trén mic thoai bién codon di truyén, cac trinh tu
nucleotit mi héa cling mot axit amin va céc bién thé cia ching ciing ndm trong pham vi clia séng
ché, vi dy, trinh tu nucleotit néu trong SEQ ID NO: 2, nhung khong chi giéi han & trinh tu nay.

Trong ban mb ta ndy, thudt ngit “mic d6 twong ddng” dugc ding dé chi mic d6 giéng
nhau gitta hai trinh tir nucleotit hodic gbc axit amin khac nhau trong viing so sanh cu thé chira cac
trinh tu nucleotit hodc axit amin ciia gen ma hda protein, sau khi sép hang ca hai trinh tir nay dé
phtt hop mét cach t6i da. Khi mirc d6 turong ddng du 16m, thi cic san phdm biéu hién gen tuong
ung co thé c6 hoat tinh nhu nhau hodc ¢6 hoat tinh tuong tu nhau. Mtc d6 twong dong c6 thé
duoc xac dinh béng cach st dung chuong trinh so sénh trinh tu da biét trong 1inh vuc nay, vi du,
BLAST (NCBI), CLC Main Workbench (CLC bio), MegAlign™ (DNASTAR Inc.), v.v..

Trong ban md ta ndy, thut ngit “vi sinh vat khong dugc cai bién” duoc ding dé chi vi
sinh vat khéng dwoc dua vao bing cich cai bién hoat tinh cua protein twong Umg, va vi sinh vét
duoc ding dé chi ching co ban cin dwoc dua vao bing cach cai bién hoat tinh cia protein trong

ing, ma cé thé 1a vi sinh vat tu nhién hodc da dugc cai bién.

Trong ban md ta ndy, thuat ngit “gia ting” hoat tinh ctia protein dugc ding dé chi viéc
cai thién tinh trang hoat tinh ctia céc protein dugc tao ra bdi vi sinh vat. Mitc gia tang hoat tinh
clia protein khong chi giéi han mién 13 hoat tinh ctia mdi protein c6 thé dugc gia ting hon so vé6i
hoat tinh cta vi sinh véat khong duoc cai bién, nhu trong trudng hop gia ting hoat tinh cua
protein dich. Vi du, viéc 1am gia ting nay c6 thé dugc thuc hién bing cac phuong phap duoc
chon tir nhém bao gbm i) ting sd luong ban sao polynucleotit ma héa mdi protein, ii) cai bién

trinh tu d8i chimg biéu hién dé 1am ting mitc biéu hién ciia polynucleotit ndy, iii) cai bién trinh
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tu polynucleotit trén nhim sic thé dé gia tang hoat tinh cia mdi protein; va iv) td hop clia cac
phuong phap nay. Déc biét, viéc lam gia tang hoat tinh cta protein c6 thé duoc thuc hién béng
phuong phap duoc chon tir nhém bao gdbm phuong phép dua trinh tu nucleotit md héa mdi
protein vao nhiém sic thé, phuong phap dua trinh tu nucleotit vao vi sinh vat sau khi dua né vao
hé vecto, phuong phap dua gen khoi ddu co hoat tinh dugc cai thién vio phia sau trinh tur
nucleotit m3 héa mdi protein hodic dua mdi protein vao bing cach cai bién gen khoi du, phuong
phap cai bién trinh tu nucleotit ciia ving 5’-UTR, va phuong phdp dua bién thé cia trinh tu

nucleotit ma héa mdi protein, nhung khéng chi gi6i han & cic phuong phép nay.

Theo mdt phuong 4n cu thé ctia sang ché, hoat tinh ca YjeH c6 thé duoc 1am gia ting
hon so véi hoat tinh caa vi sinh vat khéng duoc cai bién, bang cach lam ting s6 luong ban sao
hodc ting cudng hoat tinh cia gen khoi d4u nhét dinh. Dic biét, hoat tinh cua YjeH c6 thé duoc
gia tang bang cach dua gen khai ddu ¢ hoat tinh duge cai thién vao YjeH, ma i mang trong.
Theo mdt phuong &n cu thé cua sang ché, gen khoi dAu c6 hoat tinh duoc cai thién cb thé bao
gdbm, nhung khéng chi gi6i han &, gen khéi diu bét ky c6 hoat tinh duge cai thién hon so véi
hoat tinh cta gen tw khoi ddu cua yjeH. Vi du vé gen khoi ddu nay c6 thé bao gdm, nhung khong
chi gi6i han &, gen khai ddu bt ky cia gen 6 hoat tinh v& mirc biéu hién gen manh hon hon so
v6i1 hoat tinh cia gen tu khoi dAu cia yjeH, hodc gen khoi dau d3 duoc cai bién c6 hoat tinh dugc
c4i thién do viéc cai bién gen nay trong gen tu khéi diu clia yjeH, v.v.. Dic biét, gen khéi dau
theo sang ché c6 hoat tinh dwoc cai thién c6 thé duge chon tir nhém bao gdm gen khoi dau icd,
gen khoi diu pro, va gen khoi dau cysk. Dic biét, gen khéi du icd ¢6 thé chira trinh tu nucleotit
néu trong SEQ ID NO: 51; gen khéi dau pro c6 thé chira trinh tu nucleotit néu trong SEQ ID
NO: 52; va gen khoi dau cysk c¢6 thé chira trinh tu nucleotit néu trong SEQ ID NO: 53, nhung
mdi gen trong sb cac gen khéi ddu nay c6 thé chia trinh tu nucleotit c6 mirc do tuong ddng 1a
70% hoic cao hon, dic biét 1a 80% hodc cao hon, va dac biét hon la 90% hodc cao hon, so véi

mdi trinh tu trong s6 cac trinh tw nucleotit néu trén.

Theo khia canh cu thé cua sang ché, vi sinh vat thudc chi Escherichia c6 kha ning san
sinh O-axetylhomoserin c6 thé 13 vi sinh vat, trong d6 hoat tinh ctia xystathionin syntaza dugc
lam suy yéu hoic bt hoat tiép. Dic biét, vi sinh vAt ndy c6 thé 13 vi sinh vat, trong d6 hoat tinh
clia xystathionin syntaza dugc 1am suy yéu hodc bat hoat hon so véi hoat tinh cia vi sinh vt

khéng dugc cai bién, va dic biét gen, merB ma mi héa xystathionin syntaza, dugce 1am Kkhuyét,
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nhung khong chi gidi han & vi sinh vét ndy. Trinh tu axit amin ctia metB c6 thé thu duoc tir dix
liéu d3 biét, va trinh tu axit amin bt ky c6 hoat tinh cta xystathionin syntaza c6 thé bao gém,
nhung khong chi giéi han ,, vi dy, n6 ¢ thé duoc dung dé chi protein c6 trinh tr axit amin néu
trong SEQ ID NO: 3. Protein c6 trinh tir axit amin néu trong SEQ ID NO: 3 ¢6 thé 13 protein ma
héa boi trinh tir nucleotit néu trong SEQ ID NO: 4, nhung khéng chi giéi han & protein nay.
Ngoai ra, theo mdt khia canh khéc cua sang ché, vi sinh vat thudc chi Escherichia c6 thé 13 vi
sinh vét, trong d6 hoat tinh cia homoserin kinaza dugc 1am suy yéu tiép hodc bét hoat. Dic biét,
vi sinh vat c6 thé 13 vi sinh vat, trong d6 hoat tinh ciia homoserin kinaza dugc lam suy yéu hoic
bat hoat hon so véi hoat tinh ngi sinh cia vi sinh vat khong duoc cai bién, va dac biét 1a vi sinh
vét, trong d6 gen, thrB ma héa homoserin kinaza, bi khuyét, nhung khong chi gi6i han & vi sinh
vat nay. Trinh ty axit amin cta thrB cé thé thu dugc tir dit liéu da biét, va trinh tu axit amin bAt
ky c6 hoat tinh ctia homoserin kinaza c6 thé bao g?)m, nhung khdng chi giéi han 6,, vi dy, n6 cé
thé duoc ding d& chi protein c6 trinh tr axit amin néu trong SEQ ID NO: 5. Protein c6 trinh tu
axit amin néu trong SEQ ID NO: 5 ¢6 thé 13 protein ma héa béi trinh tu nucleotit néu trong SEQ
ID NO: 6, nhung khdng chi giéi han & protein nay.

Theo sang ché, viéc “lam suy yéu” hoat tinh cia protein c6 thé dugc thuc hién béng
phuong phép duge chon tir nhém bao gdm i) 1am khuyét mét phan hoic toan by gen ma hda mdi
protein, ii) cai bién trinh tw d6i chimg biéu hién dé 1am giam mtrc biéu hién cia gen, iii) cai bién
trinh tu gen trén nhifm sic thé dé lam suy yéu hoat tinh cua protein; va iv) t6 hop cua céc
phuong phap nay, nhung khong chi gidi han & cac phuong phap nay.

Diac biét, thuit ngit “lam suy yéu hoat tinh cta protein” dugc dung dé chi su giam hoat
tinh cia enzym hon so v6i hoat tinh ndi sinh cla enzym tao ra bdi vi sinh véat & tinh trang tu
nhién hodc ching co ban cia né. Viée 1am suy yéu 13 khéi niém bao gdm trudng hop khi cb su
giam v& hoat tinh clia enzym trong vi sinh v4t so véi hoat tinh vén c6 ban du bdi chinh enzym
nay do su cai bién gen mi héa enzym gy ra, v.v., trudng hop khi hoat tinh toan phén cia enzym
trong té bao thép hon so véi hoat tinh cia ching kiéu hoang do viéc trc ché su biéu hién hoic tic
ché su dich mi ciia gen ma héa enzym, hodc t& hop cia cac truong hop ndy, nhung khéng chi
gi61 han & céac truong hop nay.

“Bét hoat” dugc dung dé chi trudng hop khi gen mi héa enzym trong vi sinh vét hoan
toan khong dugc biéu hién va truong hop khi gen dugc biéu hién nhung khéng c6 hoat tinh, so
v6i hoat tinh cta ching kiéu hoang.

Qua trinh 1am bt hoat enzym c6 thé dugc thuc hién bing cich ding cic phwong phép da
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biét khac nhau trong linh vuc ndy. Vi du v& cac phuong phép c6 thé bao gdm phuong phap thé
gen mi hda enzym trén nhidm sic thé bang gen d6t bién dé 1am giam hoat tinh clia enzym, bao
gdm truomg hop khi hoat tinh enzym bi loai bo; phuong phép dua doan cai bién trong trinh tu ddi
chtng biéu hién cia gen m3 héa enzym trén nhi®m sic thé vao; phuong phap thé trinh tu dbi
chimg biéu hién ctia gen ma héa enzym bang trinh tur c6 hoat tinh yéu hoic khong c6 hoat tinh;
phuong phap 1am khuyét toan bd hosic mot phin gen mé héa enzym trén nhiém sic thé; phuong
phap dua oligonucleotit d6i nghia (vi du, ARN dbi nghia) ma gin két bd trg voi phan tir phién
m3 cta gen trén nhidm sic thé, nhe d6 e ché qué trinh dich ma tir ARN théng tin thanh enzym;
phuong phép két hop nhén tao trinh tir bd sung véi trinh tur SD thanh trinh tu ndm trude trinh tu
SD clia gen m3 hoéa enzym, tao ra cdu triic bac hai, nhd d6 c6 thé gin két ribosom vio do;
phuong phap két hop gen khoi déu véi dau 3’ cna khung doc mé& (open reading frame - ORF)
clia trinh tu twong tmg dé phién ma nguoc (k§ thuat phién ma nguoc (RTE)), v.v., va cling nhu
t6 hop ciia cac phuong phép nay, nhung khong chi gidi han & cic phuong phap nay.

DPic biét, phuong phéap lam khuyét toan bd hoic mot phén gen ma hda enzym co thé
duge thuc hién bing cach thé polynucleotit md héa protein dich néi sinh trong nhidm sic thé
bang polynucleotit hodc gen danh diu c6 doan khuyét mot phan trong trinh tu axit nucleic bang
cach st dung vecto d& xen nhidm sic thé trong ching. Theo phuong 4n lam vi du vé phuong
phép 1am khuyét mot phan hoic toan bd gen, phuong phép 1am khuyét gen bang cach tai tb hop
ddng nhat c6 thé duoc sir dung, nhung khéng chi giéi han & phuong phap nay.

Trong ban mé ta nady, thuit ngit “mot phdn” c6 thé thay d6i tuy thudc vao loai
polynucleotit, va diic biét n6 c¢6 thé duoc ding dé chi 1 dén 300, dic biét hon 1a 1 dén 100, va
dic biét hon nira 1a 1 dén 50, nhung khong chi giéi han cu thé & céc loai nay. _

Trong ban md ta ndy, thudt ngfr “tai td hop ddng nhat” dugc ding dé chi qua trinh ti tb
hop di truyén ma x4y ra bang cich trao dbi chéo & locut ctia chudi gen c6 tinh tuong hd tuoﬁg

ddng.

Pic biét, trinh tu diéu hoa biéu hién c6 thé duge cai bién béng cach tao ra qua trinh cai
bién trinh tr dbi chig biéu hién béi doan khuyét, xen, thé khéng bao toan hoic bao toan, hoic
t6 hop cuia chung dé 1am suy yéu tiép hoat tinh ciia trinh tu d6i chimg biéu hién; hoic bang cich
thé bing gen khoi ddu c6 hoat tinh suy yéu manh. Trinh tw dbi chimg biéu hién c¢6 thé chira gen
khoi dAu, trinh tir diéu khién, trinh ty m3 héa ving gén két véi ribosom, va trinh tur kiém soét qua

trinh két thic sy phién ma va dich ma, nhung khong chi gidi han & cac trinh tu nay.
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Hon thé nita, trinh tr gen trén nhiém sic thé c6 thé duoc cai bién bang cach cai bién
trinh tu boi doan khuyét, xen, thé khong bao toan hoic bao toan, hoic t6 hop cta chung trong
trinh tu gen d& 1am suy yéu tiép hoat tinh enzym; hoic bing cach thé bing gen trinh tu ma di
duogc cai tao dé c6 hoat tinh suy yéu hon hodc trinh tr gen ma da dugc cai tao khong c6 hoat tinh,
nhung khong chi gidi han & cac trinh tu nay. '

Theo mot phuong 4n cu thé cua sang ché, hoat tinh ctia mdi protein duoc 1am suy yéu
bang cach 1am khuyét gen metB ma hoa xystathionin syntaza va/hodc gen thrB bang qua trinh tai
t6 hop ddng nhét.

Ngoai ra, theo mdt phuong an cu thé cla sang ché, vi sinh vat thudc chi Escherichia cb
thé 13 vi sinh vat, trong d6 hoat tinh cia homoserin axetyltransferaza dugc gia ting hon nita so
v6i hoat tinh cta vi sinh vét khong dugc cai bién. Dic biét, vi sinh vat ndy c6 thé 12 vi sinh vat,
trong d6 hoat tinh ctia homoserin axetyltransferaza dugc gia ting hon so véi hoat tinh cta vi sinh
vat khong dugce cai bién, va cu thé, vi sinh vat c6 thé 1a vi sinh vat, trong d6 gen metd d3 dugc
c4i bién m3 hoa homoserin axetyltransferaza cé hoat tinh gia ting dugc dua vao. Gen metd da
duoc cai bién c6 thé 13 gen ma héa homoserin axetyltransferaza, trong d6 axit amin thi 111 cta
homoserin axetyltransferaza duoc thé bing axit glutamic va axit amin thtt 112 dugc thé bang
histidin, va cu thé 12 gen chira trinh tur nucleotit néu trong SEQ ID NO: 8, nhung khdng chi gisi
han & cac gen ndy. Gen metd dugc cai bién c6 thé bao gdm, nhung khéng chi giéi han &, axit
amin bt ky trong d6 hoat tinh cia homoserin axetyltransferaza dugc gia ting hon so véi hoat
tinh coa kiéu hoang, vi du, protein ¢6 trinh tu axit amin néu trong SEQ ID NO: 7. Phuong 4n lam
vi du dbi véi viée tao ra, sir dung gen metd di duge cai bién, chung c6 hoat tinh homoserin
axetyltransferaza gia tang, v.v., dugc bdc 16 trong don Han Quéc s6 10-1335841, va toan bd
Patent Han Qudc nay c6 thé dugc dua vao ddy lam tai liéu patent cho sang ché.

Ngoai ra, theo khia canh cu thé cta sang ché, vi sinh vat thudc chi Escherichia cb thé 1a
vi sinh vét, trong do6 hoat tinh cua aspartat kinaza (EC 2.7.2.4) dugc gia tdng hon so véi hoat tinh
cua vi sinh vat khong dugc cai bién. Dic biét, vi sinh vat nay c6 thé 13 vi sinh vat, trong d6 hoat
tinh cta aspartat kinaza dugc gia ting hon so v6i hoat tinh ndi sinh ctia vi sinh vét, nhung khong

chi giéi han & vi sinh vat nay.

Theo mét phuong 4n cu thé clia sing ché, qué trinh sinh téng hop dugc ting cudng tiép
nhim muc dich ting tdi da nang suét tao ra O-axetylhomoserin. Pic biét, aspartat kinaza va

homoserin O-axetyltransferaza dugc dua vao bing cach sir dung plasmit, va mirc thay d6i nang
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suét tao ra O-axetylhomoserin dugc x4c dinh sau khi ting cudng tiép YjeH trong ching nay bing
qua trinh sinh tdng hop gia ting ddi véi homoserin. Do d6, viéc ting cudng ddng thoi qua trinh
sinh tdng hop 13n yjeH, d3 khing dinh duoc ring ning suit tao ra O-axetylhomoserin dugc cai
thién tiép. Cu thé, di khing dinh dugc ring khi hoat tinh cia YjeH duoc gia ting bang cach st
dung gen khéi dAu cysk, thi ning sut tao ra YjeH dugc ting 1én khoang 93% (2,8g/L -> 5,4g/L)
(Bang 5).

Ngoai ra, theo mgt phuong &n cu thé cua sang ché, d3 xem liéu viéc lam gia ting hoat
tinh cta YjeH trong chung hién c6 ¢6 ning suit tao ra O-axetylhomoserin cao c6 thé lam ting
tiép nang sult tao ra O-axetylhomoserin cia né hay khong. Piac biét hon, luong tao ra
O-axetylhomoserin di dwoc xem xét bang cach sit dung ching KCCMI11146P (Cong bd don
qubc t& s6 W02012/087039) sén sinh O-axetylhomoserin d3 dugc tao ra tir ching c6 ning suét
tao ra threonin bang cich gy dot biét NTG, 14 ching c6 ngudn gbc tir W3110 kiéu hoang sau khi
thé gen khoi ddu cta gen yjeH nodi sinh bang gen khéi ddu c6 hoat tinh bidu hién & mic cao. Do
d6, da khing dinh duoc ring chung ma c6 ning suit tao ra O-axetylhomoserin cao, c6 thé 1am
tang tiép hoat tinh san sinh O-axetylhomoserin bang cach lam gia ting hoat tinh ctia YjeH lén
khoang 14% (14,2 g/L -> 18,2 g/L), va cu thé 12 bang cach lam gia ting hoat tinh cta YjeH nhd
sir dung gen khoi dau eysk (Bang 7).

Thong tin vé& gen dung trong sang ché, trinh tir cia cAc protein ma héa bdi cac gen niy,
va trinh ti khoi ddu c6 thé thu duoc tir dit liéu da biét, vi du, Ngan hang Gen NCBI, nhung

khong chi gidi han & cac gen nay.

Céhc gen mi hoa mdi protein trong s§ cac prbtein va cac gen khoi dau theo sang ché
khong nhitng chira c4c trinh tu nucleotit dugc thé hién trong mdi trinh tu trong sb cAc trinh tu
néu trong cac trinh tu ma con bao gdm, nhung khong chi giéi han &, trinh tu gen bat ky c6 mirc
do tuong df“)ng 1a 80% hodc cao hon, dac biét 1a 90% hodc cao hon, dac biét hon 1a 95% hoac cao
hon, dic biét hon nita 14 98% hoic cao hon, va dic biét nhat 13 99% hodc cao hon, so véi céac
trinh tur ndy, mién 12 trinh tu gen mé héa enzym c6 tac dung hiu nhu twong tu nhu hodc tuong
mg véi tac dung cua mdi enzym trong sb cic enzym néu trén. Ngoai ra, 16 rang ring trinh tu
nucleotit b4t ky c6 mirc d6 twong ddng trinh tir néu trén ciing thudc pham vi cta sang ché, mic
du axit amin c6 thé bi khuyét, c4i bién, thé, hoic thém viao mot phén cua trinh tu nay.

Ngoai ra, rd rang rang axit amin bat ky cau thanh moi protein trong sO cac protein néu
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trén theo sang ché ciing thudc pham vi ctia sang ché, mic du axit amin nay cé thé bi khuyét, cai
bién, thé, hoic thém vio mot pha‘in cta trinh tu nay, mién 13 axit amin ndy c6 trinh tu tuong tu
duoc thé hién trong mbi trinh tu trong sb céc trinh tir hodic c¢6 muc do tuong déng theo d6 déng
thdi ¢6 tac dung hiu nhu twong ti nhu hoic tuong tng tac dung cla protein trong sb céc protein

nay.

Hiéu qua cta viéc 1am gia ting ddng nhét ning suét tao ra O-axetylhomoserin bang cach
gia ting hoat tinh ctia YjeH d duoc khang dinh dua vio céc vi sinh vét c6 mdi trudng di truyén
va ning sudt tao ra O-axetylhomoserin khac nhau. Diéu nay c6 thé x4y ra bang cach thiic ddy qua
trinh tao ra chét trung gian riéng bdi YjeH trong qué trinh sinh tdng hop. Tuy nhién, khi xem xét
céc dic tinh ctia YjeH, 1a mang trong va 1a loai thudc ho chét van chuyén axit amin, dd nghi rang
viéc ting ning suit tao ra O-axetylhomoserin c6 thé thu duoc bang cach 1am ting kha ning sinh
ra O-axetylhomoserin, 13 san phdm cudi cling va 14 loai axit amin, nhd d6 thic d4y cac phan tmg

noi bao.

Van theo khia canh khic cua sang ché, sang ché dé xudt phwong phép sin xuit
O-sucxinylhomoserin bao gdm viéc nudi cAy vi sinh vét thudc chi Escherichia san sinh
O-axetylhomoserin theo sang ché va viéc thu hdi méi truong nudi ciy.

Moi trudng ding d& nudi ciy vi sinh vét theo sang ché va cac didu kién nuéi chy khac
khéng chi giéi han mot cach cu thé nhung méi truong bit ky ding dé nudi cAy théng thuong vi
sinh vat thudc chi Escherichia ¢6 thé duoc st dung. Pic biét, vi sinh vét theo sing ché co thé
dugc nudi cdy trong méi trudng thong thudng chira ngudn cacbon, ngudn nito, ngudn phospho,
hop chit v6 co, axit amin va/hoic vitamin thich hop, v.v., trong diu kién hidu khi dong thoi diéu
chinh nhiét d9, 46 pH, v.v..

Theo séng ché, ngudn cacbon c6 thé bao gdm cac hydrat cacbon (vi du, glucoza, fructoza,
sucroza, maltoza, manitol, sorbitol, v.v.); cac rugu (vi du, rugu duodng, glyxerol, axit pyruvic,
axit lactic, axit xitric, v.v.); cac axit amin (vi dy, axit glutamic, methionin, lysin, v.v.); v.v.,
nhung khong chi gidi han & cac loai nay. Ngoai ra, ngudn cacbon c6 thé bao gdbm chét dinh
dudng hiru co tu nhién nhu chét thuy phan tinh bot, ri duong, mét ri dudng, cAm gao, bot sén, ri
duong tor dudong mia, dich ngdm ngii cbe, v.v.. Dic biét, cac hydrat cacbon nhu glucoza va ri
dudng dd duge xur 1y so bd va di duge khi trung (tizc la ri dudng da dugce chuyén héa thanh

duong khir) c6 thé duoc st dung, va ngoai ra, cac ngudn cacbon khac nhau véi lugng thich hop

-10-



32436

c6 thé duoc str dung ma khong chi giéi han & cc ngudn nay. Cac ngudn cacbon niy c6 thé duoc
sir dung riéng 1& hoic két hop it nhét hai loai.

Vi du v& ngudn nito c6 thé bao gdm ngudn nito vd co (vi du, amoniac, amoni sulfat,
amoni clorua, amoni cacbonat, amoni phosphat, amoni nitrat, v.v..); axit amin (axit glutamic,
methionin, glutamin, v.v..); va nguén nito hitu co (vi du, pepton, N-Z amin, nudc thit, dich chiét
ndm men, dich chiét méch nha, dich ngdm ngii cbc, casein hydrolysat, ca hodc san phém phan
hiy cia ching, banh du tvong khir m& hodc san phdm phan huy cia ching, v.v.). Cac ngudn
nito nay c6 thé dwoc st dung riéng 18 hoic két hop it nhét hai loai, nhung khong chi giéi han &
cac ngudn nay.

Vi du v& ngudn phospho c6 thé bao gdm monokali phosphat, dikali phosphat, va mudi
chtra natri tuong tng. Vi du v& hop chét v6 co cin ding c6 thé bao gdm natri clorua, canxi
clorua, sit clorua, magie sulfat, sit sulfat, mangan sulfat, canxi cacbonat, v.v.. Ngodi ra, axit
amin, vitamin, va/hodic céc tién chét thich hop c6 thé duoc bao gém. Moi truong hodc cac tién
chét nay c6 thé duoc bd sung vao méi trudng nudi cy trong quy trinh nudi ciy theo mé hoic
quy trinh nudi cAy lién tuc, nhung khong chi gidi han & cac quy trinh nay.

Theo séang ché, 3 pH cta méi trudong nudi nay cé thé duoc didu chinh trong qué trinh
nudi dudng bing cich bd sung hop chit nhu amoni hydroxit, kali hydroxit, amoniac, axit
phosphoric, va axit sulfuric vao méi trudng nudi cdy theo cach thich hop. Trong qué trinh nudi
dudng, chit chdng tao bot, nhu polyglycol este cta axit béo, cling ¢6 thé duoc bd sung dé ngan
nglra qua trinh tao bot. Ngoai ra, oxy hodc khi chira oxy c6 thé duoc phun vao méi trudng nudi
ciy dé duy tr tinh trang hiéu khi ctia méi truong nudi cAy nay; hosc khi nito, hydro, hodc cacbon
dioxit ¢6 thé duoc phun ma khéng cin phun khi dé duy tri tinh trang ky khi hoic tinh trang vi
hiéu khi ctia méi trudng nudi ciy niy.

N6i chung, nhiét d6 nuéi cdy c6 thé nim trong khoang tir 27°C dén 37°C, va dic biét hon
12 ndm trong khoang tir 30°C dn 35°C, nhung khéng chi giéi han & nhiét d6 ndy. Qua trinh nuoi
dudng c6 thé duogc tiép tuc cho dén khi thu dugc lugng nguyén lidu hiru ich mong mudn, va dic
biét 13 trong khoang thoi gian tir 10 gior dén 100 gid, nhung khong chi giéi han & thoi gian nay.

Phuong phap san xudt O-axetylhomoserin theo sing ché c6 thé con bao gbm phuong
phép thu hdi O-axetylhomoserin ra khéi vi sinh vét d& dugc nuéi ciy hodc méi truong da duoc
nudi ciy.

Pic biét, viéc thu hdi O-axetylhomoserin c6 thé dugc thuc hién bang phuong phap nuéi

cAy vi sinh vt theo sang ché, vi du, phuong phép thich hop da biét trong linh vuc nay nhu quy
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trinh theo mé, quy trinh theo mé lién tuc, hodc quy trinh cip theo mé.

Viéc thu hdi c6 thé bao gdm quy trinh tinh ché.

Viéc thu hdi O-axetylhomoserin theo d6 c6 thé dugc str dung dé san xut methionin theo
quy trinh hai buéc dugc phat trién boi céc tac gia sang ché (Pon Han Qudc sb 10-0905381),
nghia 13 quy trinh hai buéec.

Quy trinh hai bu6c bao gdm quy trinh san xudt L-methionin va axit hiru co bing phan
ung enzym s dung enzym c6 hoat tinh cia O-axetylhomoserin sulthydrylaza hodc ching chira
enzym ndy bang cach st dung O-axetylhomoserin d3 dwoc san sinh bdi ching san sinh cac co
chét 13 tién chét L-methionin va metyl mercaptan.

Dic biét hon, sang ché d& xut phuong phap san xuit L-methionin bing phan tmg enzym
st dung enzym nhu O-axetylhomoserin sulfhydrylaza bang cach sir dung co chét Ia
O-axetylhomoserin da dugc thu gom boi phuong phap néu trén.

Trong quy trinh hai budec, khi O-axetylhomoserin duoc ding lam tién chét coa
L-methionin, dic biét, O-axetylhomoserin sulfhydrylaza c6 ngudn gbc tir ching vi sinh vét thudc
chi Leptospira, chi Chromobacterium, va chi Hyphomonas, va dac biét hon, tir vi sinh vat ching
thudc Leptospira meyeri, Pseudomonas aurogenosa, Hyphomonas neptunium, va
Chromobacterium violaceum c6 thé duoc st dung.

Phan tng dugc thé hién nhu sau.

CH3;SH + O-axetyl-L-homoserin <=> axetat + methionin

Quy trinh san xuét methionin bd sung nay duoc boc 16 trong Pon Hian Qubc sd
10-0905381, va toan bd phin mé ta caa Patent Han Qudc néu trén c6 thé duoc bao gbm lam tai
liéu vién dan cho sang ché.
Vi du thwe hién sang ché

Sau day, sang ché s& dugc mo ta mot cach chi tiét hon béng cach vién dan téi cac vi du

sau. Tuy nhién, cac vi du nay chi nhim muc dich minh hoa, cht khong lam gidi han pham vi cua

sang ché.

Vidu 1: Tao ra cac chung cé kha ning san sinh O-axetylhomoserin
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1-1. Khuyét gen metB trong E. coli kiéu hoang

Dé tao ra chung san sinh O-axetylhomoserin, E. coli, vi sinh vat dai dién thudc chi
Escherichia, dugc st dung. Nhdm muc dich nay, W3110 (ATCC27325) caa E. coli kiéu hoang
(K12) thu duoc tir Trung tAm nudi ciy Hoa Ky (the American Type Culture Collection - ATCC)
va dugc st dung. Tru6c tién, dé phong bé quid trinh san sinh xystathionin tir
O-sucxinyl-L-homoserin, gen metB (SEQ ID NO: 4) mad hoa xystathionin syntaza dugc lam
khuyét.

Dic biét, phuong phap lam khuyét PCR mdt bude FRT duoc sir dung dé 1am khuyét gen
metB (Wanner BL., Proc. Natl. Acad. Sci. USA 97: 6640 - 6645, 2000). Cat-xét lam khuyét dugc
tao ra bang cach thuc hién PCR dya vao vecto pKD3 (Wanner BL., Proc. Natl. Acad. Sci. USA
97: 6640 - 6645, 2000) 13m khuén mau béng cach str dung céc doan mdi TKd ¢6 trinh tu néu
trong cac SEQ ID NO: 13 va 14. Cu thé, PCR duogc thuc hién trong téng sb 30 vong trong céc
diéu kién sau: 1am bién tinh & 94°C trong 30 gidy, ghép & 55°C trong 30 gidy, va kéo dai & 72°C
trong 1 phut.

San ph'flm PCR thu dugc theo d6 duoc tao xung dién trén gel agarozal,0%, va ADN thu
duoc tir dai 1,2 kb dugce tinh ché. Manh ADN thu héi dugc dua vao ching W3110 cua E. coli
(K12), ma duoc bién nap véi vecto pKD46 (Wanner BL., Proc. Natl. Acad. Sci. USA 97: 6640 -
6645, 2000), bing xung dién. Ching w3110 di duoc bién nap v6i pKD46 duge nudi cly bang
cach sir dung mdi trudng LB chita ampicillin (100 pg/L) va L-arabinoza (5 mM) cho dén khi méi
trudng nudi ciy dat dugc ODggo= 0,6 & 30°C, va duoc st dung sau khi rira hai lan béng nuge cht
v0 tring va mot 1an b?mg glyxerol 10%. Viéc tao xung dién dugc thuc hién ¢ 2500V. Ching thu
hdi duge dan 1én dia méi trudng nudi ciy LB chtra chloramphenicol (25 pg/L), dwoc nudi ciy
qua dém & 37°C, va cac chiing khdng dugc chon.

'PCR duoc thuc hién béng cach sir dung chung di dugc chon theo d6 1am khudn miu
cﬁhg voi cac doan mdi twong tu (SEQ ID NO: 13 va 14), va viée khuyét gen metB dugc khing
dinh biang cach quan sat sy c6 mit ciia dai gen 1,2 kb tréng gel agaroza 1,0%. Ching, trong d6
viéc khuyét gen metB dugc khéng dinh, duogc bién nap véi vecto pCP20 (Wanner BL., Proc.
Natl. Acad. Sci. USA 97: 6640 - 6645, 2000) va dwuoc nudi ciy trong cing mdt mdi trudong nudi
céy LB. Sau d6, PCR duoc thuc hién trong cing mot diéu kién, tiép dé6 1a tao xung dién trén gel
agaroza 1,0% dé quan st su c6 mit cia dai gen 1,2kb, tir 46 khing dinh ring c6 su khuyét gen
metB. Khi duoc khing dinh ring c6 sy khuyét gen nay, ching duoc bién nap véi vecto pCP20
(Wanner BL., Proc. Natl. Acad. Sci. USA 97: 6640 - 6645, 2000) va dugc nubi cAy trong cing
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mot mdi trudong nudi cdy LB. Sau d6, PCR duoc thuc hién trong ciing mét didu kién tiép do 1a
tao xung dién trén gel agaroza 1,0% d& lwa chon ching cubi cling cling véi su khuyét gen metB
duge thé hién trén dai gen, ma dugc giam t6i kich & 150bp, tir d6 khing dinh duoc ring da loai
b6 duoc chét danh diu chloramphenicol ra khoi chung nay.

Chung d3 diéu ché va duoc chon theo d6 khuyét gen metB, ma héa xystathionin syntaza

duoc goi la “W3-B”.

1-2. Khuvét gen thrB

Dé 1am ting luong tdng hop O-sucxinylhomoserin tir chimg W3-B di duoc diéu ché
trong vi du 1-1, gen thrB (SEQ ID NO: 6) ma h6a homoserin kinaza dugc bi loai bd ra khoi
chung nay. D& 1am khuyét gen thrB, phuong phap lam khuyét PCR mot busc FRT tuong tw, ma
duogc sir dung trong qua trinh 1am khuyét gen mezB trong vi du 1-1, dugc sir dung.

Trude tién, d& tao ra cat-xét 1am khuyét #hrB, PCR dugc thuc hién bang cach sir dung
vecto pKD4 (Wanner BL., Proc. Natl. Acad. Sci. USA 97: 6640 - 6645, 2000) 1am khudén mau va
tir d6 cat-xét 1am khuyét dugc tao ra. Pic biét, PCR duoc thuc hién bang cach str dung cic doan
mdi ¢6 trinh tur néu trong SEQ ID NOS: 15 va 16 trong tdng s6 30 vong trong cac didu kién sau:
1am bién tinh & 94°C trong 30 gidy, ghép & 55°C trong 30 gidy, va kéo dai & 72°C trong 1 phit.

San phém PCR thu dugc theo d6 duoc tao xung dién trén gel agaroza 1,0%, va ADN thu
duoc tir dai 1,6kb dugc tinh ché. Manh ADN thu hdi dugc dua vao ching W3-B, ma dugc bién
nap véi vecto pKD46 bing céch tao xung dién. Ching thu hdi duoc dan 1én dia moi truong nudi
cdy LB chtra kanamycin (50 pg/L), dugc nudi ciy qua dém & 37°C, va cac ching khang duoc
chon. _

PCR dugc thuc hién trong cuing mét didu kién béng cach str dung chung dugce chon bang
quy trinh néu trén lémAkhuc‘)n mAu cing véi cac doan mdi (SEQ ID NO: 15 va 16), va viéc
khuyét gen thrB dfrqc khéng dinh bing cach quan sat sy c6 mit ciia gen 1,6kb trén gel agaroza
1,0%. ba khéng dinh duoc réng ching nay dugc bién nap tiép véi vecto pCP20va dugce nudi cly
trén moi trudng nuodi cy LB, va sau d6, PCR duoc thuc hién trong cling mot diéu kién, tiép do la
tao xung dién trén gel agaroza 1,0% dé lya chon chung cubi cung bi khuyét gen thrB di c6 mat
trén dai gen ndy, ma bi giam kich c¢& xudng 150bp, tir d6 khing dinh duoc ring d3 loai bo duoc
chit danh ddu kanamycin ra khoi ching nay. Chung da dugc diéu ché va dugc chon tir d6, bi
khuyét gen thrB, ma héa homoserin kinaza dugc goi 1a “W3-BT”.

Céc phuong 4n 1am vi du d6i véi cac ching bi khuyét gen metB va gen thrB, v.v., dugc
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boc 1 trong Pon Han Qudc sb 10-0905381 hozic Cong bd don qudc té s6 WO 2008/013432, va
toan bd phin mé ta cua Patent Han Québc hodc Cong bd don qubc t& nay c6 thé duoc bao ham

trong ban mo ta nay lam tai liéu vién dan cho sang che.

1-3. Tao ra ching chira gen metA cai bién c6 hoat tinh ctia homoserin axetyltransferaza

Pé tang cudng hoat tinh cia homoserin axetyltransferaza trong ching duoc diéu ché
trong vi du 1-2, d3 nd luc dua gen metd cai bién (SEQ ID NO: 8), mi héa homoserin
axetyltransferaza cd hoat tinh gia tdng, vao chung.

V& mit nay, dé tao ra gen metA cai bién c6 hoat tinh gia ting, tru6c tién gen metd nay t.
duoc khuéceh dai va thu duge boi PCR bang cach st dung nhiém sic thé ctua ching W3110 lam
khudn mau cing véi cac doan mdi (SEQ ID NO: 17 va 18). Cac doan mdi (SEQ ID NO: 17 va
18) duoc str dung trong PCR dugc tao ra dé 1an luot chira vi trf giéi han EcoRV va vi tri gii han
HindIll, dva trén trinh tu nucleotit nhiém séc thé E. coli cia NC_000913 d4 dang ky trong Ngan
hang Gen NIH.

San phidm PCR thu duoc theo d6 va plasmit pCLI920 bao gbm pcjl duge xtr 1y bang
EcoRV va Hindlll va dugc tach dong. DH5a cua E. coli dugce bién nap voi plasmit da duge tach
dong va duoc nudi cly trong dia moi trudng nudi cdy LB chira spectinomycin (50 pg/L), va
DH5a cta E. coli d3 dugc bién nap dugc chon va tir d6 thu duge plasmit. Plasmit thu dugce theo
do duge goi la “pCL_PcjI_metd”.

Gen metd cai bién dugc tao ra biang cach st dung kit tao dot bién hudng vi tri
(Stratagene, USA) dua trén pCL_Pcjl_metA thu duge néu trén. Déc biét, axit amin thir 111 (Gly)
cuia homoserin axetyltransferaza dugc th_é bang axit glutamic (Glu) (G111E). Plasmit duoc tao ra
theo do6 duoc goi 1a “pCL Pcjl _metA(EL)”.

Ngoai ra, axit amin thir 111 (Gly) cia homoserin axetyltransferaza dugc thé bang axit
glutamic (Glu), va ngoai ra, axit amin tha 112 (Leu) duoc thé bing histidin (His) bang cach sir
dung cac doan mdi (SEQ ID NO: 21 va 22). Do d6, plasmit bao gdm gen metd, trong d6 axit
amin thit 111 dugc chuyén tir glyxin thanh axit glutamic va axit amin tha 112 dugc chuyén tir

leuxin thanh histidin, dugc goila “pCL_Pcjl_metA(EH)”.
Sau d6, dé tao ra cat-xét thay thé dé thé bang gen metd cai bién sau khi dwa n6 vao

ching, PCR dugc thuc hién b%lng cach sir dung vecto pKD3 1am khudn mau cling véi cac doan

mdi (SEQ ID NO: 27 va 28) trong tdng sb 30 vong trong cac diéu kién sau: 1am bién tinh & 94°C
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trong 30 gidy, ghép & 55°C trong 30 gidy, va kéo dai & 72°C trong 2 phat. Mot phan metA(EH)
clia cat-xét thay thé thu dugc 12 san phdm PCR 14n luot bang cach st dung pCL-Pcjl-metA(EH)
lam khuén mau cing véi cac doan mdi (SEQ ID NO: 23 va 24) va mot phén metA kiéu hoang
thu dugc bing cich st dung cac doan mdi (SEQ ID NO: 25 va 26). Ba san phidm PCR duoc sir
dung. dé tao ra cat-xét thay thé metA(EH), k& ca chit danh ddu chloramphenicol, sir dung cac
doan mdi (SEQ ID NOS: 23 va 26), va gen metA cai bién dugc dua vao chimg W3-BT, ma duoc
bién nap v6i vecto pKD46, dugc didu ché trong vi du 1-2 bang cach tao xung dién. Ching, trong
do viéc dua vao duoc khéng dinh, dugc bién nap lai véi vecto pCP20, duge nudi ciy trong méi
truong LB, va ching nay trong d6 chéit danh ddu chloramphenicol dugc loai bé va gen metd
duoc thé béng metA(EH) dugc goi 1a “W3-BTA”.

Cac phuong 4n lam vi du d6i v6i cac ching c6 hoat tinh gia ting cia homoserin
axetyltransferaza, v.v., dugc boc 16 trong Pon Han Qubc s6 10-1335841 hodc Cong bb don qubc
t& s6 WO 2012/087039, va toan bd phin mo ta cia Patent Han Qudc hoic Cong bb don qubc té

c6 thé dugc bao ham trong ban mé ta nay 1am tai liéu vién dn cho séng ché.

1-4. Tao ra cic ching bao gdm 2 béan sao cia cic gen ppe, aspC va asd

Dé ting ning sudt tao ra O-axetylhomoserin ctia W3-BTA d3 duogc tao ra trong vi du 1-3,
cin ting cudng qua trinh sinh tdng hop. P4 c6 nhiéu nd luc dé tao ra ching nay, trong d6
phosphoenolpyruvat carboxylaza c6 lién quan t6i qua trinh sinh tbng hop oxaloaxetat tir
phosphoenolpyruvat, aspartat aminotransferaza lién quan t6i qué trinh sinh tbng hop aspartat tir
oxaloaxetat, va aspartat-semialdehyt dehydrogenaza li€én quan téi qud trinh sinh tbng hop
homoserin tir aspartat-semialdehyt dehydrogenaza (ti¢c la, gen ppc, gen aspC, va gen asd) dugc
khuéch dai thanh 2 ban sao.

Do d6, 14n luot gen ppc dugc khuéch dai thénh 2 ban sao béng cach st dung cac doan
mdi ¢ trinh tu néu trong cac SEQ ID NO: 29, 30, 31, va 32; gen aspC dugc khuéch dai thanh 2
béan sao bang cach st dung cac doan mdi c6 trinh tw néu trong cac SEQ ID NO: 33 va 34; va gen
asd dugc khuéch dai thanh 2 ban sao brfmg cach st dung céc doan mdi ¢6 trinh tu néu trong cac
SEQ ID NO: 35, 36, 37, va 38.

Chung, trong d6 qué trinh sinh tdng hop O-axetylhomoserin dugc gia ting dua trén
chang W3-BTA bang quy trinh néu trén, dwoc goi 1a “W3-BTA2PCD (= WCIM)”.

Céc phuong 4n 1am vi du d6i véi cic ching c6 hoat tinh ctia homoserin axetyltransferaza

gia ting, v.v., dugc boc 10 trong PDon Han Qudc sb 10-0905381 hoic Cong b don quéc té sb
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WO 2008/013432, va toan bd phan mé ta ciia Patent Han Qudc hodc Cong bd don québc té co thé

dugc bao ham trong ban mo ta nay 1am tai liéu vién dan cho sang ché.

1-5. Thir nghiém mdi trudng nudi ¢y trong binh ciu

Pé thir nghiém luong tao ra O-axetylhomoserin béi cic chung dd dugc didu ché trong vi
du 1-3 va 1-4, méi truong trong binh cAu Erlenmeyer duoc sir dung. Céac ching W3110, W3-BTA,
va WCJM duogc crfly truyén vao mdi trudong LB, duoc nudi céy ¢ 33°C qua dém. Sau d6, mot
khuan lac duoc ciy truyén vio mdi trudng LB (3mL), dugce nudi ciy & 33°C trong 5 gidy, duoc
pha lodng lai 200 14n trong binh cu Erlenmeyer dung tich 250mL chtta 25mL méi trudng dé san
sinh O-axetylhomoserin, dugc nudi cdy & 33°C véi tbe dd 200 vong/phit trong 30 gid, va luong
tao ra O-axetylhomoserin duoc khing dinh bing cich phan tich HPLC. Thanh phén cia moi

trudng da ding dugc tom tit trong bang 1 dudi day.

Béang 1. Thanh phén ciia mdi trudng trong binh ciu d& san sinh O-axetylhomoserin

Thanh phin i\f’é‘;g&‘f’)
Glucoza 40 g
Amoni sulfat 17¢g
KH,;PO,4 1,0g
MgSO4 7H,0O 05¢g
FeSO4 7H,O 5mg
MnSOy4-8H,0 5 mg
ZnSOy 5mg
Canxi cacbonat 30g
Dich chiét nim men 2g
Methionin 0,15¢g
Threonin 0,15¢g

Céc ching dugc nudi cdy trong mdi trudng néu trén trong 30 gid va luong tao ra
O-axetylhomoserin dugc khing dinh bing cach phéan tich HPLC. Két qua duogc thé hién trong
Bang 2 duéi day.
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Bang 2. Niang suét tao ra O-axetylhomoserin bdi méi trudng nudi cAy trong binh cau

OD Muc tiéu thu glucoza|O-AH

(562 nm) (g/L) (g/L)
W3110 14,2 40 0
W3-BTA 8,4 36 | 0,9
WCIM 9,6 35 1,2

C6 thé khang dinh tir Bang 2, ching W3110 Iidu hoang khoéng san sinh toan bd
0-axetylhomoserin, tuy nhién chiing W3-BTA lai san sinh O-axetylhomoserin v6i ndéng d6 12 0,9
g/L, va ching WCJM, trong d6 qua trinh sinh téng hop dugc gia ting, sin sinh

O-axetylhomoserin v6i nong d5 13 1,2 g/L.

Vi du 2: Nhén biét protein mang 1am ting ning suét tao ra O-axetylhomoserin

Céc tic gia sang ché di dung yjeH (SEQ ID NO: 1), c6 lién quan t6i viéc xudt
O-axetylhomoserin va tao rao O-axetylhomoserin cong suit khong dugc néu.

Gen yjeH cua ching duoc gia ting bang cach tach dong gen yjeH nay vao vecto bac
béng cach st dung vi tri gidi han HindIIl ¢6 mét trong vecto bac. Déi v6i vecto bac, kit tao dong
CopyControl BAC (S6 Cat. CCBAC1H-HindIIl, Epicentre) dugc st dung.

Truéde tién, dé thu dugc gen yjeH, PCR duoc thuc hién béng cach st dung cac doan mbi
(SEQ ID NO: 9 va 10) trong téng sb 30 vong trong cac diéu kién sau: 1am bién tinh & 94°C trong
30 gidy, ghép & 55°C trong 30 gidy, va kéo dai & 68°C trong 1 phut. San phidm PCR thu duoc
dugc tao xung dién trén gel agaroza 1,0%, va ADN thu dugc tir dai 1,2 kb dugc tinh ché. ADN
d3 duoc tinh ché duge xur ly bang HindIIl & 37°C qua dém, duoc tinh ché mot 14n nita, va yjeH
va vecto BAC dugc tach dong bang cach sir dung T4 ligaza. DH5a cia E. coli dugc bién_nap véi
plasmit d& dugc tach dong, va DH5a bién nap cia E. coli dugc chon tir Mbi truong dia nudi chy
LB chira chloramphenicol 50 pg/mL. Plasmit dugc tao ra theo d6 dugc dua vao cic chung
W3-BTA va WCJM, san sinh O-axetylhomoserin, va thyc hién dinh gid nang sut tao ra
O-axetylhomoserin ciia chiing trong binh cau.

San phém PCR thu duoc duoc tao xung dién trén gel agaroza 1,0%, va ADN thu dugc tir
dai 1,2kb duge tinh ché. ADN d3 dugc tinh ché dugc xir 1y bang HindIll & 37°C qua dém, duoc
tinh ché mot 14n nita, va yjeH va vecto BAC dugc tich dong bang cach sir dung T4 ligaza.
DH50. cta E. coli duge bién nap véi plasmit da dugc tach dong, va DH5a bién nap cua E. coli

duogc chon tir méi trudng dia nudi ciy LB chira chloramphenicol 50 pg/mL va plasmit thu dugc
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tir d6. Plasmit duogc tao ra theo d6 duoc dua vao cic chung W3-BTA va WCJM, san sinh
O-axetylhomoserin, va thuc hién danh gia ning suét tao ra O-axetylhomoserin ciia chiing trong
binh cau.

Dic biét, mdi ching duoc dan 1én mdi truong LB rin va duoc nudi ciy trong ti G 33°C
qua dém. Cac khudn lac riéng r& d6i voi mbi ching niy dwoc nuéi cAy trong méi trudong LB rin
qua dém duogc ciy truyén vao méi truong LB (3mL), duge nudi cdy & 33°C trong 5 gio. Tiép
theo, khuén lac thu duoc duoc pha lodng 200 lin trong binh ciu Erlenmeyer dung tich 250mL
chta 25mL mdi trudng d8 san sinh O-axetylhomoserin, dugc nudi cdy & 33°C véi tbe d6 200
vong/phut trong 30 gidy, va luong tao ra O-axetylhomoserin dugc khing dinh bang cach phan tich
HPLC. Cac két qua dugc t6m tit trong bang 3 dudi day.

Bang 3. Danh gi4 ning suft tao ra O-axetylhomoserin trong méi trudmg binh ciu

oD Muc tiéu thu glucoza|O-AH

(562 nm) (gL) (gL)
W3-BTA/pBAC 9,5 35 0,8
WCJIM/pBAC 9,6 35 1,2
W3-BTA/ pBAC-yjeH (9,8 36 1,5
WCIM/pBAC-yjeH  |10,1 37 23

Nhu c6 thé dugc khing dinh tir Bang 3, viéc dua plasmit yjeH vao ching WCJM s& thu
duoc tri s& OD cao hon so v6i hoat tinh ciia ching dbi chimg, va ciing nhu tbc do tiéu thu
glucoza cao hon. Chung WCJM/pBAC-yjeH san sinh O-axetylhomoserin véi ndng d6 13 2,3g/L,
tir d6 khing dinh dugc ring ching niy c6 thé c6 ning suit tao ra O-axetylhomoserin ie‘mg lén

bang cach dua yjeH vao.

Vi du 3: Tao ra plasmit chita gen khoi ddu yjeH ting cudng va dénh gid ning suét tao ra
O-axetylhomoserin

3-1. Tao ra plasmit chira gen khoi du yjeH ting cudng

Thir nghiém dugc thuc hién dé thay thé gen khoi dau yjeH ndi sinh bang 3 gen khoi dau
khéc nhau c6 hoat tinh manh gay ra do su biéu hién hon so v&i hoat tinh ctia gen khoi dau yjeH
ndi sinh, dua trén plasmit dugc tao ra trong vi du 2.

Dic biét, cac vecto PCL ¢ gen khoi dAu c6 hoat tinh gia ting duoc tao ra bing cach cac

stt dung gen khoi dau pro, cysk, hoac icd. Vecto PCL dugc tao ra béng cach st dung vi tri gidi
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han Smal cta vecto PCL, va gen khoi du icd (SEQ ID NO: 51) dugce tao ra bang cach khuéch
dai PCR sir dung cac doan mdi c6 trinh tu néu trong SEQ ID NO: 39 va 40; gen khoi dau pro
(SEQ ID NO: 52) str dung céc doan mdi c6 trinh tw néu trong SEQ ID NO: 41 va 42; va gen khéi
dAu cysk (SEQ ID NO: 53) sir dung céc doan mdi ¢é trinh tu néu trong SEQ ID NO: 43 va 44.
Céc plasmit dugc tao ra theo d6 duoc l4n luot dua vao ching WCJM, va ning suét tao ra
O-axetylhomoserin cia ching dwoc danh gid trong cac binh cau.

Dic biét, mdi chung duge dan 1én dia méi trudng nudi cdy LB va duge nudi cAy trong t
1 33°C qua dém. M3i chung nay dwoc nudi cdy qua dém trén moi truong dia nudi cdy LB dugc
cdy truyén vao méi trudong chudn do 25mL va duoc nudi ciy trong ta G 33°C & 200 vong/phut

qua dém. Két qua duogc thé hién trong Bang 4 duéi day.

Bang 4. Panh gia ning suit tao ra O-axetylhomoserin trong moi truong nudi cAy trong binh ciu

oD Murc tiéu thu glucoza O-AH

(562 nm) (&) 1 @y
WCIM/pCL1920 9,6 35 1,2
WCJIM/pCL-yjeH 10,1 . 37 2,3
WCJIM/pCL-Picd-yjeH 10,5 38 3,1
WCJM/pCL-Ppro-yjeH 10,7 38 3,5
WCJM/pCL-Pcysk-yjeH 9,4 39 4,4

Nhu c6 thé duge khing dinh tir Bang 4, chiing nay d dugc dwa plasmit pCL-Pcysk-yjeH
vao ¢6 su giam v& tri s6 OD hon so véi hoat tinh ciia gen tu khai du, nhung ching nay lai c6 tbe

d6 tiéu thu glucoza cao hon va nang suét tao ra O-axetylhomoserin cao nhét (4,4 g/L).

3-2. Tao ra plasmid dé ting cudng gen va gen khoi dAu trong qua trinh sinh téng hop

Pé tao ra tbi da O-axetylhomoserin, plasmit dé ting cudong qua trinh sinh tbng hop
homoserin dugc tao ra. Dé tach dong aspartat kinaza, homoserin O-axetyltransferaza, va yjeH
duogc dua vao vecto PCL, plasmit pCL-thrA-metX, d duge didu ché, duoc st dung.

Pic biét, 3 thu duoc gen yjeH, PCR dugc thuc hién béng cach st dung cac doan mdi
(SEQ ID NO: 11 Vé 12) trong tng sb 30 vong trong cac diéu kién sau: 1am bién tinh & 94°C
trong 30 gidy, ghép & 55°C trong 30 gidy, va kéo dai & 68°C trong 1 phut.

San phém PCR thu duogc dugc tao xung dién trén gel agaroza 1,0%, va tADN thu duoc
tir dai 1,2 kb dugc tinh ché. ADN d3 duoc tinh ché dugc xtt Iy bing Kpnl & 37°C qua dém, dugc
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tinh ché mot 1an nita, va yjeH va vecto BAC dugc tach dong bing cach st dung T4 ligaza.
DH5a cta E. coli dugc bién nap véi plasmit di duoc tach dong, va DH5a cta E. coli d3 duoc
bién nap duoc chon tir mdi truong dia nudi cdy LB chita spectinomycin 50 pg/mL va plasmit thu
duoc tir d6. Plasmit dugc tao ra theo d6 dugc duwa vao ching WCJ/M, ma san sinh
O-axetylhomoserin, va thuc hién danh gi4 ning suét tao ra O-axetylhomoserin trong binh ciu.
Céc plasmit dugc tao ra theo do cé tht ca 3 loai va ching dugc tao ra bang cach str dung 3 gen
khoi dau khéc nhau duge tao ra trong vi du 3-1. 3 loai plasmit khac nhau duoc dua vao ching
WCJM va danh gia trong binh cAu duogc thuc hién theo ciing cich nhu néu trong vi du 3-1. Két
qua duoc thé hién trong Bang 5 dudi day. |

Béang 5. Panh gia nang suft tao ra O-axetylhomoserin trong méi trudng nudi ciy trong binh cdu

OD Muc tiéu thu glucoza|O-AH

(562 nm) (/L) (&/L)
WCIM/pC2 9,6 35 1,5
WCIM/pC2-yjeH 10,1 37 2,8
WCJIM/pC2-Picd-yjeH (10,5 38 42
WCJIM/pC2-Ppro-yjeH |10,7 38 4,5
WCJIM/pC2-Pcysk-yjeH (9,4 39 5,4

Nhu ¢6 thé duge khing dinh tir Bang 5, khi qua trinh sinh tong hop va yjeH duoc gia
ting ddng thoi, ning suét tao ra O-axetylhomoserin duoc cai thién hon. Thir tu ting ning sut
tao ra O-axetylhomoserin la nhu sau: theo cung cach nhu dugc mé ta trén day, ching dugc dua
vao béi plasmit pC2-Peysk-yjeH c6 sy giam vé tri s6 OD hon so véi hoat tinh ciia ching nay,
trong d6 gen trr khéi ddu duge sir dung, nhung ching duoc dua vao béi plasmit pC2-Peysk-yjeH
tbc do tiéu thu glucoza cao nhat, va ciing ¢6 ning suit tao ra O-axetylhomoserin cao nhét (5,4

g/L).

Vi du 4: Tao ra chung chita gen khdi diu yjeH ndi sinh gia ting va d4nh gia ning suét tao ra

O-axetylhomoserin

4-1. Tao ra chung chira yjeH ndi sinh gia ting va danh gid né

Dé tao ra ching c6 hoat tinh gia ting chira gen yjeH ndi sinh cta ching WCJM, ma san
sinh O-axetylhomoserin, thir nghi€ém thay thé gen khoi diu dugc thuc hién. Ching WCJM theo
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sang ché c6 mot ban sao gen yjeH, va chung nay duoc tao ra dé 1am ting gen yjeH bang cach
ting cuong gen khoi dau thay vi ting s6 luong ban sao gen yjeH.

Dic biét, dbi voi gen khoi déu dé thay thé, cic gen khoi dau icd, cysK, va pro (Picd,
Pcysk, va Ppro), ma tac dong ctia ching dugc khang dinh trong vi du 3, va phuong phap khuyét
PCR mdt buéc FRT cu thé néu trén dugc st dung (Wanner BL., Proc. Natl. Acad. Sci. USA 97:
6640 - 6645, 2000). Céat-xét xen dugc tao ra bang cach sir dung vecto pKD4 1am khudén mau
cling vé6i cac doan mdi c6 trinh tu néu trong SEQ ID NO: 45 va 46 dbi véi gen khéi dau icd, cac
doan mdi c6 trinh tu néu trong SEQ ID NO: 47 va 48 v cysk, va cac doan mdi c6 trinh tu néu
trong SEQ ID NO: 49 va 50 d6i v6i gen khdi dau pro. PCR duoc thuc hién trong téng sb 30
vong trong céc didu kién sau: 1am bién tinh & 94°C trong 30 gidy, ghép & 55°C trong 30 gidy, va
kéo dai & 72°C trong 1 phut.

San phém PCR thu dugc theo d6 dugce tao xung dién trén gel agaroza 1,0%, va ADN thu
duoc tir dai 2,5kb duge tinh ché. Manh ADN thu hdi duge dua vao ching WCJM, ma dugc bién
nap véi vecto pKD46 (Wanner BL., Proc. Natl. Acad. Sci. USA 97: 6640 - 6645, 2000), bing
cach tao xung dién. Chiung WCJM di duoc bién nap véi pKD46 duge nudi ciy bang cach sir
dung mdi trudng LB chita ampicillin 100pg/L va L-arabinoza 5mM cho dn khi méi trudong nudi
céy dat duoc ODgoo= 0,6 & 30°C, va dugc sir dung sau khi rira hai 14n bé‘mg nudce cat vo trung va
mdt 1an béng glyxerol 10%. Qua trinh tao xung dién dugc thuc hién ¢ 2500V. Ching thu hdi
dugc dan 1én dia méi truong nudi cAy LB chita chloramphenicol 25ug/L, dwoc nudi cdy qua dém
& 37°C, va cac chung khang duoc chon.

PCR duogc thuc hién béng cach str dung ching d3 dugc chon theo d6 lam khudén miu
cling v6i cac doan mdi c6 trinh tu néu trong SEQ ID NO: 45 va 46 dbi v6i gen khoi dau icd, cac
doan mdi ¢6 trinh tu néu trong cdc of SEQ ID NO: 47 va 48 dbi voi gen khoi du cysk, va cac
doan mdi c6 trinh tu néu trong céc of SEQ ID NO: 49 va 50 d6i véi gen khoi dAu pro trong cing
mot didu kién néu trén, viée thay thé gen khoi ddu ndi sinh 12 gen yjeH bing mdi gen trong sb
cac gen khéi dau ngoai lai dugc khéng dinh béng cach quan sat su c6 mat ciia dai gen 2,5kb trén
gel agaroza 1,0%. Cac ching, trong d6 c6 su thay thé gen khoi diu duge khing dinh, duoc bién
nap vai vecto pCP20 (Wanner BL., Proc. Natl. Acad. Sci. USA 97: 6640 - 6645, 2000) va dugc
nudi ciy trong moi trudong LB. Sau d6, PCR dugc thuc hién trong cing mot diéu kién, tiép dé la
tao xung dién trén gel agaroza 1,0% dé didu ché cc ching cudi cing chira gen khéi dau thay thé
c6 mit trong dai gen, ma cb kich ¢ giam 13 1kb, tir 36 khing dinh dugc ring chit danh diu

kanamycin bi loai ra khéi cac ching. Céc ching d3 dugc diéu ché theo d6 duoc goi tén theo gen
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khoi du tuong tmg cua ching: fife la, “WCJIM-PIV” dbi véi ching chira gen khéi dAu thay thé
icd, “WCIM-PCY” dbi véi ching chira gen khoi ddu thay thé cysk, va “WCJIM-PCY” d6i voi
chung chira gen khéi ddu thay thé pro. Nang suit tao ra O-axetylhomoserin clia cdc ching nay,
trong d6 gen khoi dau 1a gen yjeH dugc thay thé duoc x4c dinh dugc bing thuc hién danh gid
mdi trudong nudi cy trong binh cau va két qua duoc thé hién trong Bang 6 dudi day.

Bang 6. P4nh gi4 ning suit tao ra O-axetylhomoserin trong méi trudng nudi cAy trong binh ciu

oD Muc tiéu thu glucoza|O-AH

(562 nm) (gL) (&/L)
WCIM 9,6 35 1.2
WCIM-PIY 9,2 38 1,8
WCIM-PCY 10,5 38 3,1
WCJIM-PPY 10,1 38 1,9

Nhu c6 thé duge khing dinh tir Bang 6, khi su biéu hién gen yjeH cta ching WCIM
duoc gia ting bing cach thay thé gen khoi dAu noi sinh 12 gen yjeH trong nhidm sic thé bang gen
khéi dAu c6 hoat tinh bidu hién manh, ning sudt tao ra O-axetylhomoserin khong bi thay dbi
nhanh chéng so v6i két qua ctia Vi du 3, trong d6 ching nay duoc bién nap bing cich dwa vio
boi plasmit (5 ban sao), nhung nhin thdy rang ning sudt tao ra O-axetylhomoserin clia mdi
chung trong sb cac ching ting hon so véi hoat tinh cia chung WCJM, 1a ching san sinh

O-axetylhomoserin.

4-2. Tao ra ching chira gen khoi diu ting cudng 13 gen yjeH trong ching ¢ O-axetylhomoserin

v6i hiéu suat cao va danh gid ning suit tao ra O-axetylhomoserin cua ching nay

Phuong phéap tao ra chung san sinh O-axetylhomoserin bang cach sir dung ching co
ngudn gdc tir W3110 kiéu hoang, c6 ning suét tao ra threonin bang cach gy dot biét NTG, 1a da
biét (Cong bd don qubc té sb WO 2012/087039). Cu thé, ching dugc diéu ché theo d6 c6 ning
suét tao ra O-axetylhomoserin cao dugc ky giri & Trung tim nudi cly vi sinh vat Han Qubc
(Korean Culture Center of Microorganisms - KCCM) véi s6 truy cap KCCM11468P.

Ching v6i sd truy cap KCCM11146P c6 ning sudt tao ra O-axetylhomoserin cao, ma
tiéu thu 40 g/L glucoza va san sinh khoang tir 15g/L dén 16g/L trong qua trinh nuo6i cly trong
binh ciu. V& mat nay, cac tac gia sang ché d3 thur nghiém xem céc ching, ma cd ning sut tao ra
O-axetylhomoserin cao, c¢6 thé cai thién tiép ning suét tao ra O-axetylhomoserin ctia chiing bang

cach tang cuong geb yjeH trong cic chung nay.
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bic biét, gen khoi déu 1a gen yjeH duogc thay thé béng gen khéi du c6 hoat tinh tao ra
mtc biéu hién cao, va diéu nay thuc hién theo cing cach nhu dugce néu trong vi du 4-1. Cac
ching di duge didu ché theo do, trong d6 gen khoi dau 13 gen yjeH cia ching KCCM11146P,
dugc goi 1a “KCCMI1146P-PIY” d6i voi ching chia gen khéi dau thay thé icd,
“KCCM11146P-PCY” dbi v6i ching lan lwot chta gen khéi diu thay thé cysk, va
“KCCM11146P-PPY” d6i vé6i chung chira gen khoi dau thay thé pro.

Nang suit tao ra O-axetylhomoserin cia cic ching ndy, trong d6 gen khéi dau 13 gen
yjeH dugc thay thé, duge xac dinh bing cach d4nh gid méi trudng nudi ciy trong binh cAu.
bac biét, cac ching KCCMI11146P, KCCMI11146P- PIY, KCCMI1146P- PCY, va
KCCMI1146P- PPY duoc cy truyén vao méi trudng LB va dugc nudi ciy & 33°C qua dém.
Céc khudn lac riéng r& thu duoc duge cAy truyén vao 3mL mdi trudng LB, duoc nudi cdy & 33°C
trong 5 gid, dugc pha lodng 200 14n trong binh ciu Erlenmeyer dung tich 250mL chira 25mL
moi trudng dé san sinh O-axetylhomoserin, duoc nudi ciy & 33°C véi te d6 200 vong/phit

trong 30 gid, va luong tao ra O-axetylhomoserin duoc phén tich bing HPLC. Két qua duogc thé

hién trong Bang 7 duéi day.
Bang 7. P4nh gia ning sut tao ra O-axetylhomoserin trong mdi trudng nudi ciy trong binh ciu
oD Muc tiéu thu glucoza|O-AH
(562 nm) (g/L) (gD
KCCM11146P 18,3 40 14,2
|KCCM11146P- PIY |16,2 40 16,3
KCCM11146P- PCY |19,2 40 18,2
KCCM11146P- PPY |18,8 40 16,2

, Nhu c6 thé dugc khing dinh tr Bang 7, chang' KCCM11146P san sinh 14,2g/L
O-axetylhomoserin, trong khi d6 trong trudng hop céc ching chira gen khéi dau da duoc thay thé,
ching PCY c6 ning suét tao ra O-axetylhomoserin 16n nhit (18,2 g/L) va cac chung PIY va PPY

chiing ¢6 ning suit tao ra O-axetylhomoserin cao hon so véi hoat tinh ctia chiing ban dau.

Céc tac gia sang ché d4 khing dinh duoc ring ching dua trén ching KCCMI1146P,
trong d6 hoat tinh cia gen yjeH dugc gia ting, c¢6 thé lam ting ning sult tao ra
O-axetylhomoserin. Do d6, tac gia sing ché dd goi tén ching nay 13 “C405-4008”, va dugc ky
giri ching ndy & Trung tdm nudi cy vi sinh vat Han Quéc (KCCM), theo Hiép dinh Budapest,
vao ngay 22 thang 11 nam 2013, v6i sb truy cap KCCM11484P.
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Nhu néu trén, ngudi c6 hidu biét trung binh trong linh vuc k¥ thut nay c6 thé hiéu dugc
rang sang ché c6 thé duoc minh hoa béi cac phuong 4n cu thé khdc ma khéng lam thay doi y
tugng k¥ thuat hoac cac dédc tinh can thiét cua sang ché. V& mat nay, cac phuong an lam vi du
néu trong ban mé ta nay chi nhdm muc dich minh hoa chir khéng gi6i han pham vi ctia sang ché.
Tréi lai, sing ché du dinh khéng chi bao ham cic phuong 4n lam vi du ma con cic sta dbi, cai
bién, dang twong duong khac nhau, va cic phuong 4n khac cé thé ciing ndm trong ¥ tudng va

pham vi bdo ho cta sang ché nhu dugc xac dinh béi yéu cAu bao hd kém theo.
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BUDAPEST TREATY ON THE INTERNATIONAL
RECOGNITION OF THE DEPOSIT -OF MICROORGANISMS
FOR ‘THE. PURPOSES OF PATENT PROCEDURE

INTERNATIONAL FORM

-
To. CJ CheilJedang Corporation

CJ CHEILJEDANG CENTER, RECEIPT IN THE CASE OF AN ORIGINAL
‘330, DONGHO-RO, issued pursuant to Rule 7.1 by the
JUNG-GU, SEOUL 100-400, INTERNATIONAL DEPOSITARY AUTHORITY

REPUBLIC OF KOREA identified at the bottom of -this page

[. IDENTIFICATION OF THE MICROORGANISM

Identification reference given by the Accession numPer iven by ﬂ;_g
DEPOSITOR UTHORITY
Corynebacterit CCO01-1145

N AND/OR PROPOSE

"dgr I above was mpanied by:

[ a scientific description
[0 -a proposed taxonomic designation
(Mark with .a cross where applicable)

II. RECEIPT AND ACCEPTANCE

This International Depositary Authority accepts the microorganism identified under 1 above,
which was received by it on November. 21. 2014, (date of the original deposit)”

IV. INTERNATIONAL DEPOSITARY AUTHORITY

Name : Korean Culture Center of Microorganisms Signature(s) of person(s) having the power
to represent the International Depositary
Address : Yurim B/D
45, Hongjenae-2ga-gil
-Seodaemun-gu il
SEOUL. 120-861 Date: November. 21, .201-4.’ =
‘Republic of Korea | _
T Where Rule 6.4(d) applies, such date is the date on which the status of internafsaml| Mg 1y authority
was acquired; where a deposit made outside the Budapest Treaty after the acqmsmon of the status of
international depositary authority is converted into a deposit under the Budapest Treaty, such date “is the
date on which the microorganism was received by the international depositary authority.
Form BP/4 Sole: page

Authority or of authorized official (s) :

— CEROYERENE

SEO-091 AL

EH GOS0 Fax: 02-302-2850 Bl BiCmkice@koomoan iy

— ixﬁREAN CUiTURi CENT BR-OF MKRGQREAH!SMS .

221 Hongis-igong, Seodse

-26-



32436

YEU CAU BAO HOQ

1. Vi sinh vét thudc chi Escherichia san sinh O-axetylhomoserin, trong d6 hoat tinh cta protein
chira trinh t axit amin néu trong SEQ ID NO: 1 gia ting so véi vi sinh vat khong duoc cai bién;
va trong d6 hoat tinh clia xystathionin syntaza dugc 1am suy yéu hoic bat hoat so v6i vi sinh VAt

khong dugc cai bién.
2. Vi sinh vat thudc chi Escherichia theo diém 1, trong d6 vi sinh vat nay 13 Escherichia coli.

3. Vi sinh vat thudc chi Escherichia theo diém 1, trong d6 hoat tinh ciia homoserin kinaza dugc

1am suy yéu hoic bat hoat tiép.

4. Vi sinh vat thudc chi Escherichia theo diém 1, trong d6 hoat tinh cua homoserin

axetyltransferaza duoc gia ting tiép so v6i vi sinh vét khong duoc cai bién.

5. Vi sinh vét thudc chi Escherichia theo diém 1, trong d6 hoat tinh cia it nhit mét enzym duogc
chon tir nhém bao gdm phosphoenolpyruvat carboxylaza, aspartat aminotransferaza, va aspartat

semialdehyt dehydrogenaza duoc gia ting tiép.

6. Vi sinh vat thudc chi Escherichia theo diém 1, trong do6 hoat tinh cta aspartat kinaza dugc gia

tang so voi vi sinh vat khong duoc cai bién.

7. Phuong phép san xuit O-axetylhomoserin bao gdm budc
nudi cdy vi sinh vét thudc chi Escherichia san sinh O-axetylhomoserin theo diém bét ky

trong sO cac diem tir 1 dén 6 dé thu dugc moi truong nudi cay.

8. Phuong phap theo diém 7, trong d6 phuong phap ndy con bao gdm buéc thu gom

O-axetylhomoserin ra khoi vi sinh vat da dugc nudi cay hodc moi truong nubi cay.
9. Phuong phép san xuat L-methionin, bao gdm céac budc

nudi ciy vi sinh vét thudc chi Escherichia san sinh O-axetylhomoserin theo diém bt ky

trong s cac diém tir 1 dén 6, nhor d6 tich lily O-axetylhomoserin; va
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san xuat L-methionin tir O-axetylhomoserin tich liiy bang phan Gng enzym.
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pBAC-yjeH theo sang ché
9660 cédp bazo

Xhol
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<110> CJ CheilJedang Corporation

<120> VI SINH VAT SAN SINH O-AXETYL-HOMOSERIN, PHUONG PHAP SAN XUAT O-
AXETYLHOMOSERIN VA PHUONG PHAP SAN XUAT L-METHIONIN BANG CACH SU DUNG VI SINH VAT NAY

<130> OPA15135

<150> KR10-2014-0068613
<151> - 2014-06-05

<160> 53

<170> KopatentIn 2.0
<210> 1

<211> 418

<212> PRT

<213> E.coli yjeH
<400> 1

Met Ser Gly Leu Lys Gln Glu Leu Gly Leu Ala Gln Gly Ile Gly Leu

1 5 10 15

Leu Ser Thr Ser Leu Leu Gly Thr Gly Val Phe Ala Val Pro Ala Leu

20 25 30

Ala Ala Leu Val Ala Gly Asn Asn Ser Leu Trp Ala Trp Pro Val Leu

35 40 45

Ile Ile Leu Val Phe Pro Ile Ala Ile Val Phe Ala Ile Leu Gly Arg

50 55 60
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His

65

Gly

Pro

Ala

Thr

Ala

145

Ala

Ala

Met

Glu

Tyr

Ser

val

Met

Leu

130

Asn

Ile

Pro

Phe

Phe

210

Pro

Arg

Gly

Phe

115

Ala

Leu

Trp

Gly

Trp

195

Lys

Ser

Leu

Leu

100

Gly

Leu

Gln

Trp

Asn

180

Cys

Asn

Ala

Glu

85

Pro

Trp

Val

Thr

Ala

165

Ile

Phe

Pro

Gly

70

Arg

Ala

His

Trp

val

150

Gly

Glu

Val

Glu

Gly

Val

Ala

Ser

Tyxr

135

Ile

Asp

Leu

Gly

Arg

215

Val

Thr

Leu

Trp

120

Ile

Ala

Ile

Thr

Leu

200

Asp

Ala

Gly

Gln

105

Gln

Gly

Gly

Lys

Gly

185

Glu

Phe

32436

His

Trp

90

Ile

Leu

Thr

Leu

Pro

170

Leu

Ala

Pro

Phe

75

Leu

Ala

Leu

Arg

Ile

155

Ala

Phe

Phe

Arg

val

Phe

Ala

Leu

Gly

140

val

Asn

Ala

Ala

Ala

220

-31-

Gly

Leu

Gly

Ala

125

Ala

Ala

Ile

Ala

His

205

Leu

Met

Ser

Phe

110

Glu

Ser

Leu

Pro

Leu

190

Leu

Met

Ala

Vval

95

Gly

Leu

Ser

Ile

Phe

175

Ser

Ala

Ile

Phe

80

Ile

Gln

Gly

Ser

val

160

Pro

val

Ser

Gly



Leu

225

His

Lys

val

Ser

Tyr

305

Ala

Glu

Met

Arg

Leu

Phe

Ile

Ile

Phe

290

Leu

Val

Ile

Ile

Tyr

370

Leu

Asp

val

Gly

275

Ala

Ala

Leu

Asn

Tyr

355

Arg

Ala

Ala

val

260

Tyr

Arg

Arg

Gly

Leu

340

Leu

Leu

Gly

Tyr

245

Gln

Leu

Leu

Leu

Cys

325

Asp

Leu

Leu

Leu

230

Gly

Leu

Ala

val

Ser

310

Cys

Ala

Cys

Ala

val

Glu

Phe

Cys

Trp

295

Ser

val

Leu

Met

val

375

Tyr

Lys

Gly

Phe

280

Ser

Arg

val

Ile

Leu

360

val

Trp

Met

Vval

265

Ala

Gln

His

Ser

Tle

345

Ala

Gly

32436

Gly

Ala

250

Gly

Ser

Ala

Ile

Thr

330

Tyr

Gly

Gly

Cys

235

Ala

Ala

Leu

Gln

Pro

315

Leu

Ala

Cys

Leu

Thr

Ala

Leu

Asn

His

300

Asn

Val

Asn

Lys

Leu

380

-32-

val

Ala

Trp

Ile

285

Asn

Asn

Ile

Gly

Leu

365

Cys

Val

Ser

Ile

270

Tyr

Pro

Ala

His

Ile

350

Leu

val

val

Leu

255

Ala

Ile

Asp

Leu

Ala

335

Phe

Gln

Leu

Leu

240

Pro

Cys

Gln

His

Asn

320

Leu

Ile

Gly

Leu
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Leu Ala Met Val Gly Trp Lys Ser Leu Tyr Ala Leu Ile Met Leu Ala

385

390

395

400

Gly Leu Trp Leu Leu Leu Pro Lys Arg Lys Thr Pro Glu Asn Gly Ile

Thr Thr

<210> 2

<211>

<212>

<213> E.

<400> 2

atgagtggac

ttattaggca

agcctgtggg

attctgggtc

ggttcgcggc

cctgeccgceac

caactgttgt

405

1257

ADN

coli yjeH

tcaaacaaga

ctggcgtgtt

cgtggccegt

gccactatcce

ttgagcgagt

tacaaattgc

tggcagaact

actggggctg

tgcecgttect

tttgattatc

cagcgcaggc

caccggctgg

cgcecgggtte

cggtacgctg

410

gcccagggca

gcgttagetg

ttagtgttcc

ggcgtcgege

ctgtttttat

ggccaggcga

gcgctggtgt

ttggcctgcect

cgctggtagce

cgattgcgat

acttcgtcgg

cggtcattcec

tgtttggctg

ggtatatcgg

-33-

415

atcgacgtca

gggcaataac

tgtgtttgcg

tatggcgttt

cgtgggtttg

gcatagctgg

tactcgcggt

60

120

180

240

300

360

420



gccagttcca

gctatctggt

atcgaactta

gaggcatttg

ttgatgattg

cacttcgacg

cagttgttcg

gccagtctca

aatcctgacc

gcggtgctceg

gacgctctta

gcaggctgta

tgegttetgt

gggttatggc

gtgctaatct

gggcgggcga

ccgggttatt

cccatctege

gtctgctgcet

cctatggtga

gtgtaggagc

acatttatat

actacctggc

gctgctgtgt

ttatttatge

aattattgca

tactggcaat

tgttgctgee

acaaaccgtt

tatcaaacct

tgctgcgtta

ctcggaattt

ggcaggatta

aaaaatggcg

gttatggatt

acagagcttc

acgcctctcet

ggtgagcact

caatggcatc

aggacgttat

ggtcggctgg

aaaacgaaaa

32436

attgccggac

gcgaatatcc

tcagtgatgt

aaaaatccag

gtctactggg

gcggcagcat

gcctgegtga

gceccgectgg

tctcgeccata

ttggtgattc

tttattatga

cgactactgg

aaaagtctct

acgccggaaa

ttatcgtcge

ccttteegge

tctggtgttt

agcgtgattt

gctgtacggt

cgcttccaaa

ttggctatct

tctggtcgea

tcccgaataa

atgctttaga

tttatctgtt

cggtggttgg

atgcgctgat

atggcataac

gctgattgtc

acctggtaat

tgtcggtctg

tcctecgtgcet

agtcgtctta

aattgtagtg

ggcctgettt

ggcgcaacat

tgccctcaat

gatcaatctg

atgcatgctg

cgggctgtta

catgctggcg

cacataa

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1257



<210>

<211>

<212>

<213>

<400>

Met Thr

Asp Glu

Tyr Asn

Arg Gly

50

Glu Gly

65

His Leu

Pro His

Lys Arg

386

PRT

E.coli

Arg

Gln

Phe

35

Asn

Gly

val

Asp

Gly

115

Lys

Tyr

20

Thr

Pro

Ala

Thr

Cys

100

Cys

metB

Gln

Gly

Gly

Thr

Gly

Thr

85

Tyr

Tyr

Ala

Cys

Phe

Arg

Ala

70

val

Gly

Arg

Thr

Val

Asn

Asp

55

Val

Phe

Gly

Val

Ile

vVal

Glu

40

Val

Leu

Leu

Ser

Leu

120

Ala

Pro

25

Pro

val

Thr

Lys

Tyr

105

Phe

32436

Val

10

Pro

Arg

Gln

Asn

Pro

90

Arg

Val

Arg

Ile

Ala

Arg

Thr

75

Gly

Leu

Asp

Ser

His

His

Ala

60

Gly

Asp

Phe

Gln

-35-

Gly

Leu

Asp

45

Leu

Met

Leu

Asp

Gly

125

Leu

Ser

30

Tyr

Ala

Ser

Leu

Ser

110

Asp

Asn

15

Ser

Ser

Glu

Ala

val

95

Leu

Glu

Asp

Thr

Arg

Leu

Ile

80

Ala

Ala

Gln



Ala

Ser

145

His

Leu

Leu

Gly

Trp

225

Leu

Arg

Lys

Leu

130

Pro

Leu

Ser

His

val

210

Ala

Leu

Asn

Lys

Arg

Ser

Ala

Pro

Ser

195

val

Asn

Arg

Ala

Leu

275

Ala

Asn

Arg

Ala

180

Cys

Ile

Asn

Gly

Gln

260

Tyr

Ala

Pro

Glu

165

Leu

Thr

Ala

Ile

Leu

245

Ala

His

Leu

Leu

150

val

Gln

Lys

Lys

Gly

230

Arg

Ile

Pro

Ala

Leu

Gly

Asn

Tyr

Asp

215

Val

Thr

val

Ser

Glu

Arg

Ala

Pro

Leu

Pro

Thr

Leu

Lys

Leu

280

Lys

val

val

Leu

Asn

Asp

Gly

Val

Tyr

265

Pro

32436

Pro

Val

Ser

170

Ala

Gly

Val

Gly

Pro

250

Leu

Glu

Lys

Asp

Val

Leu

His

Val

Ala

235

Arg

Gln

Asn

Leu

140

Ile

vVal

Gly

Ser

Phe

Met

Thr

Gln

-36-

val

Ala

Asp

Ala

Glu

Asp

Glu

Gln

Gly

Leu

Lys

Asn

Asp

190

val

Leu

Ser

Leu

Pro

270

His

Val

Ile

Thr

175

Leu

val

Ala

Tyr

Ala

255

Leu

Glu

Glu

Cys

160

Phe

Val

Ala

Trp

Leu

240

Gln

Val

Ile
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Ala Ala Arg Gln Gln Lys Gly Phe Gly Ala Met Leu Ser Phe Glu Leu

290 295 300

Asp Gly Asp Giu Gln Thr Leu Arg Arg Phe Leu Gly Gly Leu Ser Leu

305 310 315 320

Phe Thr Leu Ala Glu Ser Leu Gly Gly Val Glu Ser Leu Ile Ser His

325 330 335

Ala Ala Thr Met Thr His Ala Gly Met Ala Pro Glu Ala Arg Ala Ala

340 345 350

Ala Gly Ile Ser Glu Thr Leu Leu Arg Ile Ser Thr Gly Ile Glu Asp

355 360 365

Gly Glu Asp Leu Ile Ala Asp Leu Glu Asn Gly Phe Arg Ala Ala Asn

370 375 380
Lys Gly
385
<210> 4
<211> 1161
<212> ADN
<213> E.coli metB
<400> 4

atgacgcgta aacaggccac catcgcagtg cgtagcgggt taaatgacga cgaacagtat

-37-



ggttgcgttg

ccgcgegege

ctggcagaac

cacctggtaa

tacggcggta

tttgttgatc

gtactggtag

catctggcaa

ttacaaaatc

aacggtcact

gaactggcct

ctgctacgtg

gcgattgtga

ccggaaaatc

agttttgaac

tcccaccgat

atgattactc

tggaaggtgg

cgaccgtctt

gctatcgect

aaggcgatga

aaagcccaag

gggaagtcgg

cgctggecatt

cagacgtagt

ggtgggcaaa

ggttgcgaac

aatacctgca

aggggcatga

tggatggcga

ccatctttcc

gcgtcgcggce

tgctggtgca

tttgaaacct

gttcgacagt

acaggcatta

taatccattg

ggcggtgage

aggtgccgat

ggccggcegtg

caatattggc

gctggtgccg

aacccagccg

aattgccgcg

tgagcagacg

32436

agcacctata

aacccaacgc

gtacttacta

ggcgatctge

ctggcgaaac

cgggcagcgc

ttacgcgtecg

gtggtggata

ctggtgttgce

gtgattgcta

gtgacgggcg

cgtatggage

ttggtgaaaa

cgccagcaaa

ctgcgtcgtt

actttaccgg

gcgatgtggt

ataccggcat

tggttgcgcec

gcggttgcta

tggcagaaaa

tggatattgc

acaccttctt

attcatgcac

aagacccgga

gcgcgtttga

tggcgcageg

aactgtatca

aaggctttgg

tcctgggcgg

-38-

atttaatgaa

tcagcgtgcg

gtccgegatt

gcacgactgc

tcgegtgttg

acccaaactg

gaaaatctgc

aagcccggca

gaaatatctg

cgttgtcact

cagctatctg

caacgcgcag

cccgtegttg

cgcaatgttg

gctgtecgttg

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



32436

tttacgctgg cggaatcatt agggggagtg gaaagtttaa tctctcacgc cgcaaccatg 1020
acacatgcag gcatggcacc agaagcgcgt gctgccgccg ggatctccga gacgctgcetg 1080
cgtatctcca ccggtattga agatggcgaa gatttaattg ccgacctgga aaatggcttc 1140
cgggctgcaa acaaggggta a 1161
<210> 5

<211> 310

<212> PRT

<213> E.coli thrB

<400> 5

Met Val Lys Val Tyr Ala Pro Ala Ser Ser Ala Asn Met Ser Val Gly

1 5 10 15

Phe Asp Val Leu Gly Ala Ala Val Thr Pro Val Asp Gly Ala Leu Leu

20 25 30

Gly Asp Val Val Thr Vval Glu Ala Ala Glu Thr Phe Ser Leu Asn Asn

35 40 45

Leu Gly Arg Phe Ala Asp Lys Leu Pro Ser Glu Pro Arg Glu Asn Ile

50 55 60

Val Tyr Gln Cys Trp Glu Arg Phe Cys Gln Glu Leu Gly Lys Gln Ile

65 70 75 80
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Pro

Gly

His

Glu

Pro

145

Ile

Tyr

Ala

Gly

Leu

225

val

Ser

Cys

Leu

130

Cys

Ser

Pro

Gln

Phe

210

Met

Ala

Ser

Gly

115

Glu

Phe

Gln

Gly

Tyr

195

Ile

Lys

Met

Ala

100

Lys

Gly

Leu

Gln

Ile

180

Arg

His

Asp

Thr

85

Cys

Pro

Arg

Gly

Val

165

Lys

Arg

Ala

Vval

Leu

Ser

Leu

Ile

Gly

150

Pro

val

Gln

Cys

Ile

230

Glu

val

Asn

Ser

135

Met

Gly

Ser

Asp

Tyr

215

Ala

Lys

Val

Asp

120

Gly

Gln

Phe

Thr

Cys

200

Ser

Glu

Asn

Ala

Thr

Ser

Leu

Asp

Ala

Ile

Arg

Pro

32436

Met

90

Ala

Arg

Ile

Met

Glu

170

Glu

Ala

Gln

Tyr

Pro Ile

Leu Met

Leu Leu

His Tyr

140

Ile Glu

155

Trp Leu

Ala Arg

His Gly

Pro Glu

220

Arg Glu

235

-40-

Gly

Ala

Ala

125

Asp

Glu

Trp

Ala

Arg

205

Leu

Arg

Ser

Met

110

Leu

Asn

Asn

val

Ile

190

His

Ala

Leu

Gly

95

Asn

Met

Val

Asp

Leu

175

Leu

Leu

Ala

Leu

Leu

Glu

Gly

Ala

Ile

160

Ala

Pro

Ala

Lys

Pro

240



Gly Phe Arg Gln

Ser Gly Ile

Pro Glu Thr

275

Gln Asn Gln

290

Ala Arg Val

305

<210> 6

<211> 93

Ser

260

Ala

Glu

Leu

3

<212> ADN

<213> E,coli thrB

<400> 6

atggttaaag

g9999¢cggcgg

gcagagacat

cgggaaaata

Ala

245

Gly

Gln

Gly

Glu

Arg Gln Ala Val

Ser Gly Pro Thr

265

Arg Val Ala Asp

280

Phe Val His Ile

295

Asn

310

32436

Ala

250

Leu

Trp

Cys

Glu

Phe

Leu

Arg

tttatgccecec ggcttccagt gccaatatga

tgacacctgt tgatggtgca ttgctcggag

tcagtctcaa caacctcgga cgctttgccg

tcgtttatca gtgctgggag cgtttttgcc

-41-

Ile Gly Ala val Ala

255

Ala Leu Cys Asp Lys

270

Gly Lys Asn Tyr Leu

285

Leu Asp Thr Ala Gly

300

gcgtcgggtt tgatgtgctce

atgtagtcac ggttgaggcg

ataagctgcc gtcagaacca

aggaactggg taagcaaatt

60

120

180

240



ccagtggcga

tgttcggtgg

actcgtttge

gacaacgtgg

atcagccagce

aaagtctcga

attgcgcacg

cttgccgega

ggcttcegge

ggctcecggec

gactggttgg

gatacggcgg

<210> 7

<211>

<212>

<213>

tgaccctgga
tcgcggeget
tggctttgat
caccgtgttt
aagtgccagg
cggcagaagc
ggcgacatcﬁ
agctgatgaa
aggcgcggcea
cgaccttgtt
gtaagaacta

gcgcacgagt

309

PRT

aaagaatatg

gatggcgatg

gggcgagcetg

tctecggtggt

gtttgatgag

cagggctatt

ggcaggcttc

agatgttatc

ggcggtcgeg

cgctctgtgt

cctgcaaaat

actggaaaac

Trinh tw nhidn tao

32436

ccgatcggtt

aatgaacact

gaaggccgta

atgcagttga

tggctgtggg

ttaccggcgce

attcacgcct

gctgaaccct

gaaatcggcg

gacaagccgg

caggaaggtt

taa

cgggcttagg

gcggcaagcec

tctcecggcecag

tgatcgaaga

tgctggcgta

agtatcgccg

gctattcccg

accgtgaacg

cggtaécgag

aaaccgccca

ttgttcatat

-42-

ctccagtgece

gcttaatgac

cattcattac

aaacgacatc

tccggggatt

ccaggattgc

tcagcctgag

gttactgcca

cggtatctcc

gcgegttgec

ttgceggctg

300

360

420

480

540

600

660

720

780

840

933



<220>

<223>

<400>

Met

Glu

Ile

Glu

Val

65

Pro

Asp

val

Glu

Pro

Glu

Arg

Thr

50

Asp

Ala

Gln

Glu

Trp

metA

7

Ile

Asn

Pro

35

Glu

Ile

Glu

Asn

Phe

115

Ser

Arg

val

20

Leu

Asn

Gln

His

Phe

100

Asn

Lys

val

Phe

Lys

Gln

Leu

Leu

85

Asp

Asp

Asp

Pro

Val

val

Phe

Leu

70

Asn

Gly

val

His

Asp

Met

Leu

Leu

55

Arg

Asn

Leu

Ala

Val

Glu

Thr

Ile

40

Arg

Ile

Phe

Ile

Tyr

120

Thr

Leu

Thr

25

Leu

Leu

Asp

Tyr

Val

105

Trp

Ser

32436

Pro

10

Ser

Asn

Leu

Ser

Cys

90

Thr

Pro

Thr

Ala Vval

Arg Ala

Leu Met

Ser Asn

60

Arg Glu

75

Asn Phe

Gly Ala

Gln Ile

Leu Phe

Asn

Ser

Pro

45

Ser

Ser

Glu

Pro

Lys

125

val

Phe

Gly

30

Lys

Pro

Arg

Asp

Leu

110

Gln

Cys

Leu

15

Gln

Lys

Leu

Asn

Ile

95

Gly

val

Trp

Arg

Glu

Ile

Gln

Thr

80

Gln

Leu

Leu

Ala



val

145

Thr

Ala

Arg

Giu

Lys

225

Gln

Pro

Pro

Leu

130

Gln Ala

Glu Lys

Leu Leu

Tyr Ala

195

Ile Leu

210

Asp Lys

Thr Leu

Asp Val

Arg Ala

275

Asn Tyr

Ala

Leu

Thr

180

Asp

Ala

Arg

Ala

Pro

260

Ser

Tyr

Leu

Ser

165

Arg

Phe

Glu

Ile

Gln

245

Tyr

Trp

Val

Asn

150

Gly

Gly

Pro

Thr

Ala

230

Glu

Asn

Arg

Tyr

Ile

Val

Phe

Ala

Glu

215

Phe

Phe

Tyr

Ser

Gln

Leu

Tyr

Asp

Ala

200

Glu

val

Phe

Phe

His

280

Ile

Tyr

Glu

Asp

185

Leu

Gly

Thr

Arg

Pro

265

Gly

Thr

32436

Gly

His

170

Ser

Ile

Asp

Gly

Asp

250

His

Asn

Pro

Ile

155

His

Phe

Arg

Ala

His

235

val

Asn

Leu

Tyr

140

Pro

Ile

Leu

Asp

Tyr

220

Pro

Glu

Asp

Leu

Asp

Lys

Leu

Ala

Tyr

205

Leu

Glu

Ala

Pro

Phe

Leu

Gln

His

Pro

190

Thr

Phe

Tyr

Gly

Gln

270

Thr

Arg

Thr

Pro

175

His

Asp

Ala

Asp

Leu

255

Asn

Asn

His

Arg

160

His

Ser

Leu

Ser

Ala

240

Asp

Thr

Trp

Met



290

Asn Pro Thr Leu Asp

305

<210> 8
<211>
<212>
<213>
<220>
<223>
<400> 8
atggttaaag
ggg9gcggcgg
gcagagacat
cgggaaaata
ccagtggcga

tgttcggtgg

actcgtttge

933

ADN

metA

tttatgcccce

tgacacctgt

tcagtctcaa

tcgtttatca

tgaccctgga

tcgcggeget

tggctttgat

295

Trinh tu nhin tao

ggcttccagt

tgatggtgca

caacctcgga

gtgctgggag

aaagaatatg

gatggcgatg

gggcgagctg

32436

gccaatatga

ttgctcggag

cgctttgecg

cgtttttgee

ccgatcggtt

aatgaacact

gaaggccgta

300

gcgtcgggtt

atgtagtcac

ataagctgcc

aggaactggg

cgggcttagg

gcggcaagcc

tctccggcag

-45-

tgatgtgctc

ggttgaggcg

gtcagaacca

taagcaaatt

ctccagtgcece

gcttaatgac

cattcattac

60

120

180

240

300

360

420



gacaacgtgg

atcagccagc

aaagtctcga

attgcgcacg

cttgccgcga

ggcttcegge

ggctccggec

gactggttgg

gatacggcgg

<210> 9

<211> 22

<212>

<213>

<220>

<223>

<400> 9

caccgtgttt

aagtgccagg

cggcagaagc

ggcgacatct

agctgatgaa

aggcgcggca

cgaccttgtt

gtaagaacta

gcgcacgagt

ADN

doan mdi yjeH

tctcggtggt

gtttgatgag

cagggctatt

ggcaggctte

agatgttatc

ggcggtegeg

cgctctgtgt

cctgcaaaat

actggaaaac

Trinh ty nhadn tao

aagctttgat aactctcctt tg

32436

atgcagttga

tggctgtggg

ttaccggcgce

attcacgect

gctgaaccct

gaaatcggcg

gacaagccgg

caggaaggtt

taa

tgatcgaaga

tgctggcgta

agtatcgccg

gctattcceg

accgtgaacg

cggtagcgag

aaaccgccca

ttgttcatat

-46-

aaacgacatc

tccggggatt

ccaggattgc

tcagcctgag

gttactgcca

cggtatctcc

gcgegttgec

ttgccggcectg

480

540

600

660

720

780

840

900

933

22



<210>

<211>

<212>

<213>

<220>

<223>

<400>

10
22
ADN

Trinh ty nhdn tao

doan mdi yjeH

10

aagctttatg tggttatgcc at

<210>

<211>

<212>

<213>

<220>

<223>

<400>

11
28
ADN

Trinh tw nhin tao

doan mdi gen yjeH

11

ggtaccaggt cgactctaga ggatcccc

<210>

<211>

12

23

32436

-47-

22

28



<212>

<213>

<220>

<223>

<400> .

32436

ADN

Trinh ty nhdn tao

doan mdéi gen yjeH

12

ggtaccttat gtggttatgc cat

<210>

<211>

<212>

<213>

<220>

<223>

<400>

ttaccccttg tttgcagccec ggaagccatt ttccaggtcg gcaattaaat catatgaata

13
70
ADN

Trinh ty nhin tao

Poan mdi MetB

13

tcctccttag

<210> 14

<211> 70

<212> ADN

<213> Trinh tu nhdn tao

-48-

23

60

70



32436

<220>
<223> doan mdi MetB
<400> 14

ttactctggt gcctgacatt tcaccgacaa agcccaggga acttcatcac gtgtaggctg

gagctgcttc

<210> 15

<211> 70

<212> ADN

<213> Trinh ty nhin tao
<220>

<223> doan mdi thrB
<400> 15

aaagaatatg ccgatcggtt cgggcttagg ctccagtgcc tgttcggtgg gtgtaggctg

gagctgcttc

<210> 16

<211> 70

<212> ADN

<213> Trinh ty nhdn tao

-49-



32436

<220>
<223> doan mdi thrB
<400> 16

agacaaccga catcgctttc aacattggcg accggagccg ggaaggcaaa catatgaata

tcctecttag

<210> 17

<211> 29

<212> ADN

<213> Trinh ty nhdn tao
<220>

<223> doan mdi metA
<400> 17

aattgatatc atgccgattc gtgtgccgg

<210> 18

<211> 34

<212> ADN

<213> Trinh tu nhan tao
<220>

-50-



32436

<223> doan mdi metA

<400> 18

aattaagctt ttaatccagc gttggattca tgtg

<210> 19

<211> 44

<212> ADN

<213> Trinh tu nhdn tao

<220>

<223> doan mdi gay dét bién gen metA G111E
<400> 19

ttgtaactgg tgcgccgctg gaactggtgg ggtttaatga tgtc

<210> 20

<211> 44

<212> ADN

<213> Trinh tyu nhdn tao

<220>

<223> doan mdi gay do6t bién gen metA G111E
<400> 20

-51-

34

44



32436

gacatcatta aaccccacca gttccagcgg cgcaccagtt acaa

<210>

<211>

<212>

<213>

<220>

<223>

<400>

21
44
ADN

Trinh ty nhdn tao

doan mdi gay dét bién gen metA EH

21

tgtaactggt gcgccgctgg aacatgtggg gtttaatgat gtcg

<210>

<211>

<212>

<213>

<220>

<223>

<400>

22
44
ADN

Trinh tu nhén tao

doan mdi gady do6t bién gen metA EH

22

cgacatcatt aaaccccaca tgttccagcg gcgcaccagt taca

<210>

23

-52-

44

44

44



<211>

<212>

<213>

<220>

<223>

<400>

aattgatatc atgccgattc gtgtgccgg

<210>

<211>

<212>

<213>

<220>

<223>

<400>

29
ADN

Trinh tu nhan tao

doan mdi metA EH

23

24
27
ADN

Trinh ty nhan tao

doan mdi metA EH

24

aattaagcct gctgaggtac gtttcgg

<210>

<211>

<212>

<213>

25

23

ADN

Trinh tu nhén tao

32436

-53-

29

27



<220>

<223>

<400>

32436

doan mdi metA WT

25

cagcaggtga ataaatttta ttc

<210>

<211>

<212>

<213>

<220>

<223>

<400>

26
20
ADN

Trinh tw nhdn tao

doan mdi metA WT

26

cgcgaatgga agctgtttcc

<210>

<211>

<212>

<213>

<220>

T <223>

27
42
ADN

Trinh ty nh8n tao

doan mdi pKD3

23

20



<400>

32436

27

tttccgaaac gtacctcagc aggtgtaggc tggagctgct tc

<210>

<211>

<212>

<213>

<220>

<223>

<400>

28
43
ADN

Trinh ty nhdn tao

doan mdi pPKD3

28

gaataaaatt tattcacctg ctgcatatga atatcctcct tag

<210>

<211>

<212>

<213>

<220>

<223>

<400>

29
31
ADN

Trinh tu nhdn tao

doan mdi ban sao ppc 2

29

gccggaattc tgtcggatgc gatacttgcg c

-55-

42

43

31



<210>

<211>

<212>

<213>

<220>

<223>

<400>

gaaggagctc agaaaaccct cgcgcaaaag

<210>

<211>

<212>

<213>

<220>

<223>

<400>

gccggagcte tgtcggatge gatacttgeg c

<210>

<211>

<212>

<213>

30
30
ADN

Trinh tu nhin tao

doan mdéi ban sao ppc 2

30

31
31
ADN

Trinh ty nhén tao

doan mdéi ban sao ppc 2

31

32
30
ADN

Trinh ty nhin tao

32436

-56-



<220>

<223>

<400>

doan mdi ban sao ppc 2

32

gaagggtacc agaaaaccct cgcgcaaaag

<210>

<211>

<212>

<213>

<220>

<223>

<400>

33
30
ADN

Trinh tyu nhan tao

doan mdi ban sao aspC 2

33

tccgagctca taagcgtagc gcatcaggca

<210>

<211>

<212>

<213>

<220>

<223>

34
30
ADN

Trinh ty nhédn tao

doan mdi ban sao aspC 2

32436

-57-

30

30



<400>

34

tccgagctcg tccacctatg ttgactacat

<210>

<211>

<212>

<213>

<220>

<223>

<400>

35
27
ADN

Trinh tyu nhén tao

doan mdi ban sao asd 2

35

ccggaattcc caggagagca ataagca

<210>

<211>

<212>

<213>

<220>

<223>

<400>

36
28
ADN

Trinh tu nhédn tao

doan mdi ban sao asd 2

36

ctagtctaga tgctctattt aactcccg

32436

-58-

30

27

28



<210>
<211>
<212>

<213>

<220>

<223>

<400>

32436

37
28
ADN

Trinh ty nhdn tao

doan mdi ban sao asd 2

37

ctagtctaga ccaggagagc aataagca

<210>

<211>

<212>

<213>

<220>

<223>

<400>

38
27
ADN

Trinh ty nhin tao

doan mdi ban sao asd 2

38

ccggaattct gctctattta actcccg

<210>

<211>

<212>

39
23

ADN

-50-

28

27



<213>

<220>

<223>

<400>

32436

Trinh ty nhdn tao

doan mdi gen khoi diu icd

39

cccggggtat tttcagagat tat

<210>

<211>

<212>

<213>

<220>

<223>

<400>

40
30
ADN

Trinh tu nhan tao

doan mdi gen khdi ddu icd

40

cccgggatcce tccttcgagce gctactggtt

<210>

<211>

<212>

<213>

<220>

<223>

41
32
ADN

Trinh ty nhin tao

doan mdéi gen khodi diu pro

-60-

23

30



<400>

41

cccggggatce ctectgtgtgg aattctcggé ca

<210>

<211>

<212>

<213>

<220>

<223>

<400>

42
30
ADN

Trinh tyu nhin tao

doan mdi gen khdi diu pro

42

cccgggaatt cattaaagag gagaaaggat

<210>

<211>

<212>

<213>

<220>

<223>

<400>

43
29
ADN

Trinh ty nhén tao

doan mdéi gen khdi ddu cysk

43

cccgggagct tccagcctgt ttacgatga

32436

-61-

32

30

29



<210>

<211>

<212>

<213>

<220>

<223>

<400>

32436

44
29
ADN

Trinh ty nhén tao

doan mdi gen khdi ddu cysk

44

cccgggtcce aatttcatac agttaagga

<210>

<211>

<212>

<213>

<220>

<223>

<400>

45
44
ADN

Trinh tu nhidn tao

doan mdi gen khdi ddu icd

45

gaaaaagaaa aaaaattctg gcgattgtgt aggctggagc tgct

<210>

<211>

46

48

-62-

29

44



<212>

<213>

<220>

<223>

<400>

cggcaattca taatctctga aaatacgcca tggtccatat gaatatcc

<210>

<211>

<212>

<213>

<220>

<223>

<400>

32436

ADN

Trinh tu nhén tao

doan mdi gen khoi ddu icd

46

47
44
ADN

Trinh tu nhin tao

doan mdi gen kh&i diu cysk

47

gaaaaagaaa aaaaattctg gcgattgtgt aggctggagc tgct

<210>

<211>

<212>

<213>

<220>

48
44
ADN

Trinh tw nhdn tao

-63-

48

44



<223>

<400>

32436

doan mdi gen khdi diu cysk

48

gcgggatcat cgtaaacagg ctgccatggt ccatatgaat atcc

<210>

<211>

<212>

<213>

<220>

<223>

<400>

49
44
ADN

Trinh tyu nhdn tao

doan mdéi gen khdi ddu pro

49

gaaaaagaaa aaaaattctg gcgattgtgt aggctggagc tgct

<210>

<211>

<212>

<213>

<220>

<223>

<400>

50
48
ADN

Trinh ty nhdn tao

doan mdi gen khdi didu pro

50

44

44



32436

tgtccgagaa ttccacacag aggatcgcca tggtccatat gaatatcce

<210> 51

<211> 197

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> gen khoi diu icd
<400> 51

gtattttcag agattatgaa ttgccgcatt atagcctaat aacgcgcatc tttcatgacg

gcaaacaata gggtagtatt gacaagccaa ttacaaatca ttaacaaaaa attgctctaa

agcatccgta tcgcaggacg caaacgcata tgcaacgtgg tggcagacga gcaaaccagt

agcgctcgaa ggaggat

<210> 52

<211> 197

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> gen khoi ddu pro

-65-

48

60

180

197



<400> 52

32436

gtattttcag agattatgaa ttgccgcatt atagcctaat aacgcgcatc tttcatgacg

gcaaacaata gggtagtatt gacaagccaa ttacaaatca ttaacaaaaa attgctctaa

agcatccgta tcgcaggacg caaacgcata tgcaacgtgg tggcagacga gcaaaccagt

agcgctcgaa ggaggat

<210> -~ 53

<211> 299

<212> ADN

<213> Trinh ty nhin tao

<220>
<223>
<400> 53
agcttccagc

gen kh&i ddu cysk

ctgtttacga tgatccecgct

gcttaatctg

ttgtggcgcg acggcgatgt gggtcgattg ctatcgcgat

acaatctacc

ttattccatc

ccgcatatte

ggttattttg taaaccgttt

ttgcatgtca ttatttccct

tctgagcggg tatgctacct

gtgtgaaaca

tctgtatata

gttgtatccc

ttcatcatge

aaacacgcga

ggggtggctt

gatatgctaa

aatttcatac

-66-

ccgttgecegt

tgtggcggta

atgccgcecccce

atccttactt

agttaagga

60

120

197

60

120

180

240

299



