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(57) Séang ché dé cap dén vi sinh vat tai to hop dé tao ra putresxin hodc ornithin, va

phuong phap tao ra putresxin hodc ornithin bang cach st dung cac vi sinh vat nay. Cu thé,

sang ché dé cap dén vi sinh vat thudc chung Corynebacterium c6 kha nang tao ra putresxin
hodc ornithin, trong d6 hoat tinh cua chat diéu hoa phién ma cua co ché chuyén héa dudng

(sugar metabolism: SugR) duoc lam yéu di, hoat tinh cua xitrat syntaza (GltA) duoc gia

tang, hodc ca hai; va phuong phép tao ra putresxin hodc ornithin bang cach sir dung cac vi

sinh vat nay.
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Linh vire k§ thuat dwoc dé cap

Séng ché @& cap dén vi sinh vat t4i t6 hop dé tao ra putresxin hodc ornithin, va

phuong phép tao ra putresxin hodc ornithin bang cach st dung c4c vi sinh vét nay.
Tinh trang k§ thuit ciia sing ché

Putresxin dugc tim thdy trong vi khudn gram am hodc ndm va cé mit trong
nhiéu loai & ndng dd cao. N6 duoc mong doi 1a déng mat vai trd quan trong trong co
ché chuyén héa ciia cac vi sinh vét. Nhin chung, putresxin la mdt vat liéu co ban quan
trong dé tong hop polyamin nylon-4,6 va né dugc tao ra chi yéu bang phuong phéap
tébng hop héa hoc. Phuong phap tdng hop héa hoc 13 quy trinh 3 buée, quy trinh nay
bao gdm phan tmg oxy héa xuc tac, budc sir dung hop chét xyanua, va phan ung hydro
héa st dung hydro 4p suét cao. Theo d6, dé tao ra putresxin, viéc phat trién phuong
phap than thién hon v6i médi truong bing cach st dung sinh khdi dé ¢ thé 1am gidm
tiéu hao ning luong 13 can thiét.

Trong céc truong hop nay, vé phuong phap tao ra putresxin bang cach st dung
vi sinh vat, phuong phép tao ra putresxin véi ning suit cao bang cach bién d6i E. coli
va vi sinh vét thudc ching Corynebacterium da dugc boc 16 (Cong bd don quéc té s
WO 2006/005603; Céng bd don quéc t& s§ WO 2009/125924; Qian ZD et al.,
Biotechnol. Bioeng. 104 (4): 651 - 662, 2009; Schneider et al., Appl. Microbiol.
Biotechnol. 88 (4): 859 - 868, 2010; Schneider et al., Appl. Microbiol. Biotechnol. 95:
169 - 178, 2012).

Ornithin 13 chét dugc tim thay rong rai & thuc vat, dong vat, va vi sinh vat va
dugc st dung 1am tién chét trong qué trinh sinh téng hop arginin, prolin, va polyamin.
Ornithin déng vai trd quan trong trong con dudng bai tiét ure dugc tao ra tir cac axit
amin hodc amoniac bang chu trinh ornithin trong qué trinh chuyén héa in vivo & cac
dong vét bac cao. Ornithin con dugce st dung lam chit bd sung dinh dudng hoic duoc

chat trong cong nghiép d€ lam cai thién bénh xo gan va céac r6i loan chirc nang gan.

_2-
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Céc phuong phap da biét dé tao ra ornithin bao gdm xir 1y casin sira bing enzym tiéu
héa dugc va st dung E. coli dad duoc chuyén hoéa hodc vi sinh vat thudc ching
Corynebacterium (Patent Han qudc s 10-1372635; T. Gotoh et al., Bioprocess
Biosyst. Eng., 33: 773 - 777, 2010).

SugR, 12 mot chat diéu hoa phién mi ciia co ché chuyén héa duong (sau day
goi 12 SugR), dugc biét 14 chit diéu hoa phién ma trong Corynebacterium, va do d6 da
c6 béo cio trudc ddy cho ring SugR wc ché gen ma hdéa PEP-protein
phosphotransferaza clia hé PTS va cac gen c¢6 lién quan dén qua trinh dudng phan
duong (VF Wendisch, et al., J. Bacteriol. 190: 24, 8033 - 8044, 2008). Xitrat syntaza
12 1 enzym ma tac dong dAu tién 1én chu trinh TCA va c6 thé didu hoa tdc d6 cia noé.
C6 mot bao cao ghi nhan rang, ching bién ddi ctia Corynebacterium véi hoat tinh
GItA suy giam s€ lam tdng sy hinh thanh aspartat va lysin (Shiio et al., Agric Biol
Chem. 46; 101 - 107, 1982). '

CAc tac gia sang ché d3 khing dinh duoc ring, viéc thuc hién sugR, gen ma
hoa SugR, va gi/t4, gen ma hoa xitrat syntaza, s&€ lam cai thién hiéu qua putresxin hoic
ornithin, nh& d6 hoan thanh sang ché.

Ban chat k§ thuit ciia sang ché

Muc dich cia sang ché 1a d& xuét vi sinh vat tai t6 hop ma cé thé tao ra
putresxin hodc ornithin véi hiéu suét cao.

Muc dich khac ctia sing ché 1a dé xuat phuong phép tao ra putresxin hoic
ornithin bang cach sir dung vi sinh vét néu trén.
Hiéu qua c6 loi cia sang ché

Céc tac gia sang ché di khing dinh ring, viéc lam gia tang hoat tinh cda
xitrat syntaza (sau day goi 13 GItA) dong thoi vé6i viée 1am suy yéu hoat tinh SugR &
vi sinh vét thudc ching Corynebacterium dé tao ra putresxin hodc ornithin s& lam gia
tang luong putresxin hodc ornithin dugc tao ra. Do d6, vi sinh vt theo sang ché c6 thé
dugc sir dung rong rai dé tao ra putresxin hodc ornithin & quy mé cong nghiép, va vi
sinh vat c6 thé duge sir dung rong rai lam phuong tién hitu hi¢u va dang mong mubn &

ca khia canh kinh t€ 1in m6i trudng dé tao ra nguyén liéu co ban dé tao thanh cac san
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phdm polyme khéac nhau, trong d6 putresxin hoic ornithin dugc sir dung 1am nguyén
liéu tho.
Cac thtre thue hién sang ché

Theo mot khia canh, sang ché dé xuit vi sinh vat bién dbi thudc ching
Corynebacterium & tao ra putresxin hodc ornithin, trong d6 hoat tinh cta chat didu
hoa phién mé clia co ché chuyén hoa dudong (SugR) duoc 1am yéu di so véi hoat tinh
ndi sinh cua no, ii) hoat tinh cda xitrat syntaza (GItA) dugc gia ting so véi hoat tinh
ndi sinh cda nd, hodc iii) hoat tinh cia SugR dugc lam yéu di so v6i hoat tinh ndi sinh
ctia n6 va hoat tinh ctia GItA dugc gia tang so véi hoat tinh ndi sinh ctia né.

Theo phuong én khac, sang ché dé xuét vi sinh vét duogc bién ddi thudc ching
Corynebacterium dé tao ra putresxin hodc ornithin, trong d6 hoat tinh cia SugR dugc
lam yéu di so v6i hoat tinh noi sinh ctia nd va hoat tinh cia GItA dugc gia ting so vé6i
hoat tinh ndi sinh ctia no.

Theo phuong 4n lam vi du khac, sang ché dé xuét vi sinh vit thudc ching
Corynebacterium d tao ra putresxin hodc ornithin, trong d6 SugR chira trinh tu axit
amin 13 SEQ ID NO: 1 hoac SEQ ID NO: 3.

Theo phuong 4an lam vi du khéc, sang ché @& xuét vi sinh vét thudc ching
Corynebacterium & tao ra putresxin hodc ornithin, trong d6 GItA chira trinh tu axit
amin 1a SEQ ID NO: 5 hoac SEQ ID NO: 7.

Theo phuong 4n lam vi du khac, sang ché d& xuit vi sinh vét thudc chung
Corynebacterium dé tao ra putresxin hodc ornithin, trong d6 vi sinh vét thudc ching
Corynebacterium dugc chon tr nhém bao gdm Corynebacterium glutamicum,
Corynebacterium amoniacgenes, Corynebacterium thermoaminogenes,
Brevibacterium flavum, va Brevibacterium lactofermentum.

Theo phuong &n lam vi du khac, sang ché @ xuit vi sinh vat thudc chung
Corynebacterium dé tao ra putresxin hodc ornithin, trong d6 hoat tinh cia ornithin
decarboxylaza (ODC) cling dugc dua vao.

Theo phuong 4n lam vi du khac, sang ché d& xuit vi sinh vét thudc chung
Corynebacterium d tao ra putresxin hodc ornithin, trong d6 ODC chtra trinh tur axit
amin 1a SEQ ID NO: 17.
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Theo phuong 4n 1am vi du khac, sang ché d& xuét vi sinh vét thudc ching
Corynebacterium d€ tao ra putresxin hodc ornithin, trong d6 hoat tinh cua i) ornithin
carbamoyltransferaza (ArgF), ii) chit xudt glutamat, hodc iii) ornithin
carbamoyltransferaza va chét xuit glutamat con duoc 1am suy yéu so v6i hoat tinh noi
sinh cda nd.

Theo phuong 4n 1am vi du khéc nira, sang ché cling dé xuit vi sinh vat thudc
chung Corynebacterium dé tao ra putresxin hodc ornithin, trong &6 ornithin
carbamoyltransferaza chira trinh tu axit amin 1a SEQ ID NO: 9 hoidc SEQ ID NO: 11,
va chat xuét glutamat chira trinh tir axit amin 13 SEQ ID NO: 13 hodac SEQ ID NO: 15.

Theo phuong 4n 1am vi du khéc, sang ché @ xuét vi sinh vét thudc ching
Corynebacterium dé tao ra putresxin hodc ornithin, trong d6 hoat tinh cua it nhét mot
chit dugc chon tir nhém bao gdbm axetyl-gama-glutamyl-phosphat reductaza (ArgC),
axetylglutamat syntaza hodc ornithin axetyltransferaza (ArgJ), axetylglutamat kinaza
(ArgB), va axetylornithin aminotransferaza (ArgD) con dugc tang cudng so vGi hoat
tinh ndi sinh cua nd.

Theo phuong 4n lam vi du khéc, sang ché dé xuét vi sinh vat thudc chung
Corynebacterium dé tao ra putresxin hodc ornithin, trong d6 axetyl-gama-glutamyl
phosphat reductaza chira trinh ty axit amin 1a SEQ ID NO: 19 hodc SEQ ID NO: 21,
axetylglutamat syntaza hodc ornithin axetyltransferaza chira trinh ty axit amin 13 SEQ
ID NO: 23 hodc SEQ ID NO: 25, axetylglutamat kinaza chira trinh ty axit amin 1a SEQ
ID NO: 27 hodc SEQ ID NO: 29, va axetylornithin aminotransferaza chira tnnh tu axit
~amin la SEQ ID NO: 31 hodc SEQ ID NO: 33. _

Theo phuong 4n 1am vi du khac nira, sang ché ciing dé xut vi sinh vat thudc
ching Corynebacterium dé tao ra putresxin hodc ornithin, trong d6 hoat tinh cia
axetyltransferaza con dugc lam suy yéu so vo1 hoat tinh ndi sinh cia no.

Theo phuong 4n lam vi du khéac, sang ché d xuét vi sinh vét thude ching
Corynebacterium dé tao ra putresxin hodc ornithin, trong d6 axetyltransferaza chua
trinh tir axit amin 1a SEQ ID NO: 35 hodc SEQ ID NO: 37.

Theo phuong 4n lam vi du khac, sang ché d& xuét vi sinh vat thudc ching

Corynebacterium & tao ra putresxin hoic ornithin, trong d6 hoat tinh cua protein chira
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SEQ ID NO: 39 hodc SEQ ID NO: 41 con dugc ting cudng so vdi hoat tinh ndi sinh
cta no.

Theo khia canh khac, sang ché d& xuit phwong phép tao ra putresxin hoic
ornithin, phuong phép nay bao gdm:

(i) nuéi cAy vi sinh vat thudc ching Corynebacterium dé tao ra putresxin hoic
ornithin trong mdi trudng; va '

(ii) thu héi putresxin hodc omithin tir vi sinh vat d3 dugc nudi cdy hodc méi
truong da dugc nudi ciy in step (i).

Theo phuong 4n khéc, sang ché dé xuét phuong phap tao ra putresxin hodc
ornithin, trong d6 vi sinh vat thudc ching Corynebacterium la Corynebacterium
glutamicum.

M@ ta chi tiét sang ché

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

Theo mot khia canh, sing ché dé cap dén vi sinh vat thudc chung
Corynebacterium dé tao ra putresxin hodc ornithin, trong dé hoat tinh cua chat diéu
hoa phién mi ctia co ché chuyén héa dudong (SugR) duge 1am yéu di so v6i hoat tinh
ndi sinh cua no, ii) hoat tinh cla xitrat syntaza (GltA) dugc gia ting so vdi hoat tinh
ndi sinh cda no, hodc iii) hoat tinh ciia SugR dugc lam yéu di so vd1 hoat tinh ndi sinh
cta nd va hoat tinh cia GItA dugc gia tang so véi hoat tinh ndi sinh cta né. Cu thé 13,
sang ché @& cap dén vi sinh vét thudc ching Corynebacterium dé tao ra putresxin hoic
ornithin, trong d6 hoat tinh ciia cht diéu hoa phién mi ciia co ché chuyén hoéa dudng
duogc lam yéu di so vdi1 hoat tinh ndi sinh ctda n6 va hoat tinh cda xitrat syntaza dugc
gia tang so voi hoat tinh ndi sinh cta nd.

Nhu dugc st dung & diy, thudt ngit “chat diéu hoa phién mi cia co ché
chuyén héa dudong (SugR)” 1 d& chi enzym ma chirc ning rong cia né 1a 1am chét wc
ché lién quan dén cac gen c6 lién quan dén c4c khia canh khac nhau cia co ché chuyén
héa duong, nhu hip thu duong va hé phosphotransferaza, thiy phan gluco, qué trinh
1én men lién quan dén lactat dehydroaza, v.v.. Trong ban mé ta sang ché nay, SugR

bao gbém c4 hai protein ndi sinh va protein ngoai lai cung véi vi sinh vat thuéc chiing
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Corynebacterium, va cu thé 13, SugR c6 ngudn gbc tir vi sinh vét thudc ching
Corynebacterium.

Trong ban md ta sang ché niy, chét diéu hoa phién ma cta co ché chuyén hoéa
duong c6 thé bao gdm, ma khéng gii han &, protein bit ky bao gdm ca trinh tw axit
amin SEQ ID NO: 1 hoic SEQ ID NO: 3, hoic protein bat ky bao gdm ca trinh tu axit
amin c6 do tuong déng trinh tu 1a 70% hodc cao hon, dic biét 1a 80% hoac cao hon,
dac biét hon nira 14 90% hodc cao hon, thdm chi diac biét hon nita 1a 95% hodc cao
hon, con thim chi dic biét hon nita 13 98% hoic cao hon, va dic biét nhit 1a 99% hoic
cao hon so véi trinh tyr axit amin néu trén, mién sao protein c6 hoat tinh gan nhu gidng
hoan toan v&i cht diéu hoa phién mi ctia co ché chuyén hoa duong.

Ngoai ra, do trinh tu axit amin clia protein m3 héa hoat tinh néu trén cé thé
khac nhau tiy thudc vao lodi hoic ching ciia vi sinh vat, SugR c6 thé khong bi gidi
han theo ngudn gdc ctia né trong ban md ta sang ché nay, nhung SugR, vi du c6 thé ¢6
ngudn gbc tir vi sinh vat thudc ching Corynebacterium, va cu thé 13, c6 ngudn gdc tir
Corynebacterium glutamicum. R rang rang, trinh ty axit amin bt ky ma c6 do tuong
ddng v6i cac trinh tyr trén ddy va c6 hoat tinh sinh hoc gin nhu gidng v6i hodic twong
g véi protein c6 trinh tr SEQ ID NO: 1 hozc SEQ ID NO: 3 ciing ¢6 thé thudc pham
vi clia sang ché, mic d trinh tu axit amin c6 thé c6 1am khuyét, cai bién, thay thé,
hoic bd sung, mot ph?m cta trinh tu nay.

Polynucleotit ma héa chét diéu hoa phién m3 cia co ché chuyén hoa dudng
theo sang ché, mién sao n6 c6 hoat tinh twong tu v6i hoat tinh ctia cht diéu hoa phién
mi cia co ché chuyén héa dudng, cé thé bao gdm polynucleotit bat ky ma ma hoa
protein cd trinh tu axit amin 1a SEQ ID NO: 1 hodc SEQ ID NO: 3, hoac polynucleotit
ma ma hoa protein c6 d6 tuong dﬁ‘mg trinh tu 13 70% hodc cao hon, dic biét 1a 80%
hoac cao hon, dac biét hon nira 1a 90% hodc cao hon, thdm chi dac biét hon ntra 13
95% hodc cao hon, con tham chi dac biét hon nira 1a 98% hodc cao hon, va dic biét
nhét 13 99% hoic cao hon so v6i trinh ty axit amin néu trén. V& polynucleotit ma héa
chat diéu hoa phién ma ctia co ché chuyén hoa dudng, viéc xem xét codon trén co s&
su suy bién codon hoic cac dang dwoc wu tién ctia ching bing céc sinh vat dé bidu thi
chét didu hoa, nhitng cai bién khac nhau, c6 thé duoc thuc hién dwa trén ving m3 héa

trong pham vi sang ché ma khong 1am thay dbi trinh ti axit amin cua polypeptit, va
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dac biét 13, polynucleotit ¢6 thé bao gdm trinh tir polynucleotit 13 SEQ ID NO: 2 hoic
SEQ ID NO: 4, nhung khong chi bi giéi han & nhitng céi nay.

Nhu duoc sit dung & ddy, thuat ngit “xitrat syntaza (GItA)” 1a & chi enzym ma
c6 lién quan dén sy hinh thanh cac chit trung gian sinh tbng hop trong t& bao khac
nhau, va su hinh thanh axit purin nucleic di dugc khir. GItA dugc biét 1a tac dong dé
trung gian giy ra su ngung tu thiy phan giita axetyl-CoA va oxaloaxetat d6i véi su
hinh thanh xitrat. Trong ban mé ta sang ché nay, GItA bao gdm ca hai enzym néi sinh
va protein ngoai lai c6 mit trong vi sinh vat thudc ching Corynebacterium, va Cu thé
13, GItA c6 ngudn gbc tir vi sinh vét thudc ching Corynebacterium.

Trong ban mé ta sang ché nay, GItA c6 thé bao gém, ma khéng gi6i han &,
protein c6 trinh ty axit amin SEQ ID NO: 5 hodc SEQ ID NO: 7, hoac protein bat ky
bao gém trinh tu axit amin c6 do tuéng déng trinh tu 1a 70% hoac cao hon, diac biét 1a
80% hodc cao hon, dac biét hon nita 1a 90% hoac cao hon, tham chi dac biét hon nira
12 95% hodc cao hon, con thdm chi dac biét hon nira 1a 98% hoéc cao hon, va dic biét
nhét 12 99% hogc cao hon so v6i trinh tu axit amin néu trén, va c¢6 tinh chat quan trong
clia viéc trung gian giy ra su ngung tu thiy phan gifta axetyl-CoA va oxaloaxetat d6i
vO1 sy hinh thanh xitrat.

Ngoai ra, do trinh tu axit amin ctia protein thé hién hoat tinh c6 thé thay dbi
theo loai hoic chiung cia vi sinh vat, GItA cé thé c6 ngudn gbec tir, vi du,
Corynebacterium, va cu thé 13, Corynebacterium glutamicum, nhung ngudn gbc cia
GItA 14 khong bi giéi han & nhitng loai niy trong ban mod ta sang ché nay. RS rang
ring, trinh ty axit amin bat ky ma c6 d6 twong ddng véi cac trinh tu trén day va co
hoat tinh sinh hoc gan nhu giéng véi hoic twong tng véi protein c6 trinh ty SEQ ID
NO: 5 hodc SEQ ID NO: 7 cling ¢6 thé thude pham vi ctia sang ché, mic du trinh tu
axit amin c6 thé c6 1am khuyét, cai bién, thay thé, hodc bd sung moQt phﬁn cua trinh tu
nay.

Polynucleotit ma héa GItA theo sang ché c6 thé bao gbm polynucleotit ma ma
héa axit amin c6 trinh ty SEQ ID NO: 5 hoac SEQ ID NO: 7, hoac polynucleotit ma
ma hoa protein c6 d) tuong déng 1a 70% hodc cao hon, dac biét 1a 80% hoac cao hon,
dac biét hon nita 1a 90% hodc cao hon, thdm chi dic biét hon nita 1a 95% hodc cao

hon, con thdm chi dic biét hon nita 12 98% hodc cao hon, va dic biét nhat 13 99% hodc
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cao hon so v6i trinh tur axit amin néu trén. A polynucleotit ma héa GItA, viéc xem xét
codon trén co sG sy suy bién codon hodc cac dang dugc uu tién cua chung béng cac
sinh vat d biéu thi GItA, nhitng cai bién khac nhau c6 thé duoc thuc hién dwa trén
ving m3 hoéa trong pham vi sang ché ma khong 1am thay ddi trinh tr axit amin
polypeptit, va cu thé 13, polynucleotit c6 thé bao gdm trinh trr polynucleotit 1 SEQ ID
NO: 6 hoac SEQ ID NO: 8, nhung khdng chi bi gic’ri han ¢ nhiing cai nay.

Nhu dugce st dung & day, thuit nglr “dd tuong d@)ng” 12 @ chi muc do dE‘)ng
nhét so véi trinh tu axit amin d3 cho hoic trinh tur polynucleotit va c6 thé dugc bidu thi
dudi dang phén tram. Trong ban mo ta sang ché ndy, cac trinh tw ddng nhit c6 hoat
tinh giéng hoic twong tu véi hoat tinh clia trinh tu axit amin hodc trinh tu
polynucleotit da cho dugc thé hién béng thuat nglt “% 4o tuong dé)ng.” Vi du, do
trong dong c6 thé duoc khing dinh bing cach st dung phan mém tiéu chuén dé tinh
toan cac thong s (vi du, cac thong sb nhu, diém sd, d6 gidng nhau va tinh tuong tu),
dac biét 1a BLAST 2.0, hoac so sanh cac trinh tu béng phép thAm tdch Nam trong cac
didu kién lai héa nghiém ngat dugc xac dinh, va cac diéu kién lai héa thich hop duoc
chon c6 thé duoc xac dinh bang phuong phép ciing thuéc pham vi cia linh vuc k¥
thuat nay va di biét véi nguoi cé hiéu biét trung binh trong linh vuc k¥ thuat nay (vi
du, J. Sambrook et al., Molecular Cloning, A Laboratory Manual, 2nd Edition, Cold
Spring Harbor Laboratory press, Cold Spring Harbor, New York, 1989; F.M. Ausubel
et al., Current Protocols in Molecular Biology, John Wiley & Sons, Inc., New York).

Ngoai ra, polynucleotit ma héa SugR va xitrat syntaza theo sang ché ¢ thé
duoc lai hoa trong cac diéu kién nghiém ngit véi trinh tur polynucleotit 13 SEQ ID NO:
2 hodc 4, hoic SEQ ID NO: 6 hoic 8, hodc dau do c6 ngudn gbc tir cac trinh tur
polynucleotit, trong g, va ¢ thé 13 loai duoc cai bién mi héa SugR va xitrat syntaza
ma c6 lién quan dén chirc nang hoat dong binh thuong. Nhu duge sir dung & day, thuat
ngit “cac didu kién nghiém ngat” 1a dé chi diéu kién ma c6 thé lai hoa dic biét gitra cac
polynucleotit. Vi du, didu kién lai héa dic biét dugc mo ta cu thé trong cac tai liéu
tham khao (vi du, J. Sambrook et al., ibid).

Trong ban mé ta sang ché nay, nhimg nd luc duoc thuc hién dé 1am suy yéu
hoat tinh ctia SugR, hodc dé lam tdng cuong hoat tinh cua GIltA, hodc ca lam suy yéu
hoat tinh SugR va lam tdng cudng hoat tinh GItA mot cach déng tho1 cho vi sinh vt



39414

thudc ching Corynebacterium dé tao ra putresxin hodc ornithin, va két qua 13, khing
dinh r%mg, lugng putresxin hodc ornithin dugc tao ra dugc cai thién trong tit ca cac
ching di duoc cai bién.

Cu thé, vi sinh vt theo sang ché c6 thé bao gbém ca vi sinh vat loai hoang dai
va vi sinh vat loai cai bién mién sao ching co thé tao ra dugc putresxin hodc ornithin.
Vi du, vi sinh vat c¢6 thé thudc ching Escherichia, ching Shigella, ching Citrobacter,
chung Salmonella, chung Enterobacter, ching Yersinia, chung Klebsiella, chung
Erwinia, chung Corynebacterium, ching Brevibacterium, chung Lactobacillus, ching
Selenomanas, chung Vibrio, chung Pseudomonas, chung Streptomyces, ching
Arcanobacterium, va ching Alcaligenes. Cu thé 13, vi sinh vat theo sang ché c6 thé
thuoc ching Corynebacterium, va cu thé hon 13, n6 c6 thé duoc chon tir nhém bao
gbdm Corynebacterium glutamicum, Corynebacterium amoniacgenes,
Corynebacterium thermoaminogenes, Brevibacterium flavum, va Brevibacterium
lactofermentum, va thdm chi cu thé hon 13, ¢6 thé 1a Corynebacterium glutamicum,
nhung khong chi bi gi6i han & nhitng ching nay.

Cu thé 13, nhu dugc st dung & day, thuat ngit “tao ra putresxin hodc ornithin”
1a dé chi nang suét putresxin hodc ornithin dwoc cung cip béi vi sinh vat & dang ching
géc ma tao ra putresxin hodc ornithin & trang thai tu nhién hodc khong c6 ning suét
putresxin hodc ornithin.

Ngoai ra, vi sinh vat dé tao ra putresxin hodc ornithin c6 thé dugc cai bién dé
lam suy yéu hoat tinh ciia ornithin carbamoyltransferaza (ArgF), ma c6 lién quan dén
viéc téng hop arginin, va/hodc hoat tinh ciia chit xuét glutamat (NCgl1221), 13 protein
c6 lién quan dén su bai tiét glutamat, so vé1 hoat tinh ndi sinh twong tng cia né.

Ngoai ra, vi sinh vat ¢6 kha ning tao ra putresxin c6 thé duoc cai bién 1am suy
yéu hoat tinh clia axetyltransferaza (NCgl1469), 13 protein ma axetyl ha putresxin, so
v6i hoat tinh noi sinh ctia né va/hodc dé gdy ra hoat tinh cia ODC, 1a protein ma
chuyén héa ornithin thanh putresxin.

Cu thé, viéc cai bién viéc 1am tang cudng hodc lam suy yéu hoat tinh c6 thé
xay ra theo quy trinh dugc goi 1a chuyén héa trong ban mé ta sang ché nay. Nhu dwogc
sir dung & day, thuat ngir “bién nap” 1a dé chi qua trinh giy ra polynucleotit ma héa

protein cu thé hodc vecto bao gﬁ‘)m ca trinh tu khéi ddu c6 hoat tinh manh hoic yéu,
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v.v., & t& bao chu, nhd d6 c6 thé biéu hién protein dugc mi héa biang polynucleotit
trong t& bao chi hodc gay ra cai bién nhiém sic thé cua té bao chu.

Ngoai ra, polynucleotit ndy bao gdm ADN va ARN mi hod protein dich.
Polynucleotit c6 thé duoc cai xen & dang bat ky mién 13 né ¢6 thé duoc dua vao té bao
cha va duoc biéu hién trong d6. Vi du, polynucleotit ndy c6 thé duoc dua vao té bao
chu & dang caxet biéu hién, 13 ciu trac di truyén bao gdm tat ca cac yéu t thiét yéu
can thiét cho qua trinh ty biu hién. Caxet biéu hién théng thudong c6 thé bao gdm trinh
tu khoi dau duogc lién két linh hoat v6i polynucleotit nay, tin hidu két thiic phién ma,
mién gén két voi ribosom, va tin hiéu két thuc dich m3, va c6 thé & dang vecto biéu
hién c6 kha nang tir sao chép. Ngoai ra, polynucleotit ¢é thé dugc dua vao té bao chu &
dang nguyén dang cta n6, va duge lién két linh hoat véi trinh tur thiét yéu cho qua
trinh biéu hién n6 trong té bao chu.

Ngoai ra, nhu duge st dung ¢ ban md tad nay, thudt nglt “dugc lién két linh
hoat” dung d& chi méi lién hé chirc nang giita trinh tw khéi dau, ma 1am khoi dau va
lam trung gian cho qué trinh phién ma polynucleotit ma hoa protein dich theo sang
ché, va trinh ty gen néu trén.

Nhu duoc st dung & déy, thult ngir “vecto” 1a dé chi cu trac ADN bét ky bao
gdm trinh tu polynucleotit ciia polynucleotit ma hoa protein dich, ma dugc lién két
linh hoat véi trinh tu diéu hoa thich hop sao cho protein dich c6 thé duoc biéu hién &
té bao chii thich hop. Trinh tr diéu hod nay bao gdm trinh ty khoi dau khéi dau sy
phién ma, trinh tr gen diéu khién ngau nhién diéu hoa qua trinh phién ma, trinh tr ma
ho4 mién gén két véi ribosom ctia ARN thong tin thich hop, va trinh tir diéu hoa qua
trinh phién ma va dich ma. Vecto, sau khi dugc bién nap vio té bao chi thich hop, c6
thé dugc sao chép hodc hoat dong & hé gen co thé cha bat ky, hodc c6 thé dugc hop
nhit vao chinh hé gen clia co thé chu.

Vecto dugce st dung theo sang ché co thé khong bi gidi han mdt cach cu thé
mién 13 vecto nay c6 thé sao chép trong té bao chu, va vecto bit ky da biét trong linh
vuc k§ thuét nay c6 thé duoc str dung. Vi du vé vecto nay c6 thé bao gdm plasmit,
cosmit, virut, va thé thuc khuén tu nhién hodc tai td hop. Vi du, 1am vecto thé thuc
khuén hodic vecto cosmit, pWEIS5, M13, MBL3, MBL4, IXII, ASHII, APII, t10, t11,
Charon4A, Charon2lA, v.v., cO thé duogc sur dung; va dung lam plasmit vecto, vecto
trén co s& pBR, pUC, pBluescriptll, pGEM, pTZ, pCL, pET, v.v., cO thé duoc st dung.
Vecto dugc st dung theo séng ché c6 thé khong bi gidi han cu thé, nhung vecto biéu

hién d3 biét bét ky cé thé duoc st dung. Cu thé, c6 thé sur dung cac vecto pDZ,
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pACYC177, pACYC184, pCL, pECCG117, pUCI9, pBR322, pMW118, pCCIBAC,
V.V.. ‘

Nhu thé, polynucleotit m& hoé protein dich nfi sinh ¢ thé dugc thay thé béng
polynucleotit dugc cai bién bang cach str dung vecto @& cai xen vao nhidm sic thé cia
vi sinh vat. Viéc cai xen polynucleotit vao nhidm sic thé c6 thé dugc thuc hién bi'mg
cach st dung phuong phap da biét trong linh vuc k¥ thuét nay, vi du, bang cach tai to
hop tuong ddng. Vi vecto theo sang ché c6 thé duoc cai xen vao nhiém sic thé thong
qua hién tuong tai td hop twong dong, gen danh dAu chon loc dé khang dinh su cai xen
vao nhiém sic thé cling c6 thé dugc dua vao. Gen danh d4u chon loc dugc dung dé
chon loc té bao dugc bién nap, tirc 1a dé khing dinh xem liéu polynucleotit dich da
duoc cai xen vao, va cac gen danh dAu tao ra cac kiéu hinh c6 tinh chon loc nhu tinh
khang thude, yéu cau dinh dudng, tinh khéng tac nhén gay doc té bao, va biéu hién cia
protein bé mit ¢6 thé duoc sit dung, nhung khong chi gidi han & cdc phuong 4n nay.
Trong céc trudng hop trong d6 cac tc nhan chon loc duge dung, chi cac té bao biéu
hién gen dénh d4u chon loc ¢6 thé sdng sét hoic biéu hién céc tinh trang kiéu hinh
khac, va do d6 cac té bao dugc bién nap co thé dugc chon loc mot cach dé dang.

Nhu duoc st dung & day, thuat ngir “lam tang hoat tinh” dung dé chi khong chi
hiéu qua cao hon chirc nang gbc do su ting hoat tinh cua chinh proteih, ma cOn ca su
tang hoat.tinh ctia protein do su tang hoat tinh clia gen ndi sinh, khuéch dai gen ndi
sinh boi cac yéu t6 noi tai hodc bén ngoai, 1am khuyét cac yéu t6 diéu hoa dé tc ché su
bidu hién gen, ting s6 lugng bén sao, dwa gen vao tir phia bén ngoai, cai bién trinh tu
didu hoa biéu hién, va cu thé 1a, ting hoat tinh enzym do su thay thé hoac cai bién gen
khoi diu, va 1am dot bién trong pham vi gen nay.

Cu thé 13, trong ban mb ta sang ché ndy, viéc lam tang cudng hodc gia ting
hoat tinh c6 thé duoc thuc hién béng cach:

1) lam tang s6 ban sao ciia polynucleotit ma hoa enzym,

2) cai bién trinh ty kiém so4t sy biéu hién dé lam gia ting sw biéu hién cia

polynucleotit,

3) cai bién trinh t polynucleotit trén nhiém sic thé dé 1am tang cuong hoat

tinh clia enzym, va

4) cai bién béng cach t6 hop cac phuong phép trén,

nhung khong bi giéi han & cac phuong phép nay.
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Viéc 1am gia ting s6 ban sao ctia polynucleotit (phwong phap 1) c6 thé duge
thuc hién & dang trong d6 polynucleotit dugc lién két linh hoat véi vecto, hoac béng
cach cai xen polynucleotit vio nhiém sic thé cta vat chi, mic di phuong phép nay
khéng bi gidi han cu thé nhu thé nay. Cu thé 13, viéc lam gia ting sb ban sao cla
polynucleotit cling v6i nhiém sic thé cua t& bao cha c6 thé dugc thuc hién bang cach
dua vecto ma c6 thé sao chép va tao chirc ning bat chip vat cha va polynucleotit ma
héa protein theo sang ché dugc 1ién két linh hoat vao do; hoic c6 thé duge thuc hién
bang cach dua vecto ma ¢6 thé cai xen polynucleotit vao nhiém sic thé ciia vét chi va
polynucleotit dugc lién két linh hoat vao do, vao vat chu.

Tiép theo, viéc cai bién trinh tr kiém soat su biéu hién dé 1am gia ting su bidu
hién ctia polynucleotit (phuong phép 2) c6 thé dugc thuc hién bing cach gy ra cai
bién 1én trinh tir polynucleotit nhd 1am khuyét, cai xen, thay thé khong bdo toan, thay
thé bao toan, hodc két hop cia ching dé 1am ting cudng thém hoat tinh cia trinh tu
kiém soat su biéu hién; hodc bing cach thay thé trinh tu polynucleotit bang trinh tir
polynucleotit ¢é hoat tinh manh hon, méc du phuong phap khong chi bi giéi han cu thé
& day. Trinh tr polynucleotit ndy c6 thé bao gdm gen khoi dau, gen diéu khién, trinh
tu mi hoa mién gin két véi ribosom, va trinh t diéu hoa su két thuc sy phién mi va
su dich ma.

Trinh ty khéi d4u ngoai sinh manh, thay cho trinh tw khéi ddu ban diu, c6 thé
dwoc nbi véi ving nguoc ding cua don vi biéu hién polynucleotit. Vi du vé gen khéi
dau manh c6 thé 13 gen khéi dau CJ7, gen khéi ddu lysCPI, gen khéi ddu EF-Tu , gen
khéi ddu groEL, gen khéi dau aced hodc aceB, v.v.., va cu thé hon 13, ty 16 biéu hién
c6 thé dugc cai thié bang cach két ni linh hoat véi

gen khéi ddu lysCP1 c6 ngudn gbe tir Corynebacterium (Cong bb don qubc té
s6 WO 2009/096689) hoic gen khéi dau CJ7 (Patent Han quéc s6 0620092 va Cong
b6 don quéc té s6 WO 2006/065095), nhung gen khéi ddu manh khong chi bi giéi han
¢ nhitng gen nay.

Ngoai ra, viéc ci bién trinh tu polynucleotit trén nhidm séc thé (phwong phép
3) ¢6 thé dugc thuc hién bang cach gay ra cai bién 1én trinh tr kiém soat sy bidu hién
nhé 1am khuyét, cai xen, thay thé khong bao toan, thay thé bao toan, hogc két hop cuia
ching @ lam ting cuong thém hoat tinh cia trinh tur polynucleotit; hozc bang cich
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thay thé trinh tur polynucleotit bang trinh tu polynucleotit d3 duoc cai thién c6 hoat
tinh manh hon, mic di phuong phap khong chi bi gi6i han cu thé & day.

Nhu dugce st dung & day, viéc “lam suy yéu hoat tinh” c6 thé duoc thuc hién
bang cach 1am khuyét mot phan hoic toan bd polynucleotit ma héa protein lam suy
yéu hoat tinh cta protein, béng cach cai bién trinh tu kiém soét su biéu hién dé 1am
giam sy biéu hién ciia polynucleotit, bing cach cai bién trinh tu polynucleotit trén
nhiém sic thé 1am suy yéu hoat tinh ctia protein, va bang phuong phép dugc chon tir td
hop trén. -

Cu thé 13, trong ban mé ta sang ché nay, viéc 1am suy yéu hoat tinh c6 thé duge
thue hién bang cach:

1) lam khuyét mot phén hodc toan by polynucleotit ma hoa protein,

2) cai bién trinh tr kiém soat sy biéu hién d& 1am gidm su biéu hién cla

polynucleotit,

3) cai bién trinh tr polynucleotit trén nhidm sic thé 1am suy yéu hoat tinh cta

protein, va

4) phuong phép dugc chon tir tb hop trén day, nhung phuong phép nay khong

chi bi gidi han & dé.

Cu thé 13, phuong phéap lam khuyét mot phin hodc toan bd polynucleotit ma
héa protein ¢ thé dugc thuc hién bing cach thay thé polynucleotit ma héa protein
dich noi sinh trong nhiém sic thé bang polynucleotit c6 1am khuyét mot phin trong
trinh tu polynucleotit hodc gen danh diu bang cich sir dung vecto dé xen cai nhiém
sac thé & trong vi khudn. Nhu dugc st dung & ddy, thuat ngir “mot phan” s& c6 thé
bién d6i tuy thudc vao loai polynucleotit, va dic biét 13 n6 c6 thé ding dé chi 1 dén
300, dic biét hon nira 1a 1 dén 100, va tham chi dic biét hon nita 1a 1 dén 50.

Ngoai ra, phuong phép céai bién trinh tu kiém soat sy biéu hién cé thé duoc
thuc hién bang cach gy ra cai bién 1én trinh tw kiém soét sy biéu hién nhd 1am khuyét,
cai xen, thay thé khong bao toan, thay thé bao toan trinh tu polynucleotit, hoc két hop
cua ching dé 1am suy yéu thém hoat tinh cua trinh tur kiém so4t su biéu hién, hbeflc
bang cach thay thé trinh tu polynucleotit bing trinh tupolynucleotit cé hoat tinh yéu
hon. Trinh tu kiém so4t sy biéu hién bao gém gen khéi dﬁu, trinh tu diéu khién, trinh
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ty mi hoa mién gén két véi ribosom, va trinh tu diéu hoa su két thic su phién ma va
su dich ma.

Ngoai ra, phuong phép cai bién trinh tu polynucleotit trén nhidm sic thé c6 thé
duoc thuc hién bing cach giy ra cai bién Ién trinh tu polynucleotit nhd 1am khuyét, cai
xen, thay thé khong bao toan, thay thé bao toan trinh tu polynucleotit, hoic két hop
ctia chung dé 1am suy yéu thém hoat tinh ca protein, hoic bang cch thay thé trinh tu
polynucleotit bang trinh tir polynucleotit di dwoc cai thién c6 hoat tinh manh hon.

Ngoai ra, phuong phap lam khuyét yéu t6 didu hoa ma tc ché sy biéu hién cia
polynucleotit ctia protein cé thé dugc thuc hién bang cach thay thé polynucleotit cho
yéu t tic ché sy biéu hién bang polynucleotit ¢6 1am khuyét mot phin trong trinh tu
polynucleotit hodc gen danh dau. Nhu duoc st dung & day, thudt ngit “mdt ph?m” co
thé bién d6i tuy thudc vao loai polynucleotit, va it may dac biét 1a nd co thé dung dé
chi 1 dén 300, ddc biét hon nita 1a 1 dén 100, va thdm chi dic biét hon nita 1a 1 dén 50

Nhu dugc st dung & day, thuat ngir “hoat tinh ndi sinh” 1a dé chi trang thai
hoat tinh ciia enzym trong trang thai chua duoc cai bién, vi du, & trang thai tu nhién,
dugce hinh thanh 1 cich tu nhién tr vi sinh vat, va thudt nglr “gia tdng so vdi hoat tinh
noi sinh ctia n6” 1a dé chi trang thai da dugc ting cudng vé hoat tinh cta protein duge
hinh thanh tir vi sinh vat sau khi cai bién, nhu viéc dua gen c6 hoat tinh hodc gia ting
s6 ban sao ciia gen twong ung, 1am khuyét yéu t6 kiém soat trc ché cua viéc biéu hién
gen, hodc cai bién trinh tu kiém soat su biéu hién, vi du, sir dung gen khéi dau da duoc
cai tién, so vé6i hoat tinh ¢6 duoc tir vi sinh vat trude khi thue hién cai bién.

Vi sinh vat thudc ching Corynebacterium theo sang ché c6 thé 13 vi sinh vt
thudc ching Corynebacterium cd kha ndng tao ra putresxin, trong d6 hoat tinh cua
ornithin decarboxylaza (ODC) ciing dugc dua vao.

Nhu dugc sir dung & day, thuat ngit “ornithin decarboxylaza (ODC)” 13 dé chi
enzym c6 kha ning tao ra putresxin bing cach trung gian gy ra su khir carboxyl hoa
ornithin. Mac du vi sinh vét thugc ching Corynebacterium khdng cé con dudng sinh
téng hop putresxin, khi ODC dugc dua vao tir bén ngoai, putresxin duogc tbng hop va
gidi phéng ngoai bao. Trong ban md ta sang ché nay, ODC cé thé bao gdm trinh tu
axit amin 12 SEQ ID NO: 17, hoic c6 thé bao gdm, ma khéng gii han &, protein bét
ky c6 46 tuong déng 12 70% hoac cao hon, dac biét 1a 80% hodc cao hon, dic biét hon
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nfta 1a 90% hodc cao hon, tham chi dic biét hon nira 1a 95% hodc cao hon, con thim
chi dic biét hon nita 1a 98% hoic cao hon, va dic biét nhat 13 99% hodic cao hon trinh
tur axit amin néu trén, mién sao protein c6 hoat tinh ODC gin nhu twong duong.

Ngodi ra, do trinh tw axit amin ciia protein thé hién hoat tinh c6 thé thay ddi
theo loai hodc ching ctia vi sinh vat, ngudn gbc cia ODC 1a khong bi giéi han trong
ban mo ta sang ché nay, va cu thé 13, né c6 thé 13 ODC c6 ngudn gbc tir E. coli. R
ring ring, trinh tu axit amin bit ky ma c6 d6 trong ddng véi cac trinh tw trén day va
c6 hoat tinh sinh hoc gan nhu gidng véi hodic trong tng véi prdtein co trinh tu SEQ
ID NO: 17 cling c6 thé thudc pham vi cta sang ché, mic du trinh tu axit amin cé thé
c6 c6 1am khuyét, cai bién, thay thé, hodc b sung mot phan cia trinh tur nay.

Polynucleotit ma héa ODC theo sang ché c6 thé bao gdm polynucleotit ma ma
héa axit amin c¢6 trinh tu SEQ ID NO: 17, hoac polynucleotit ma ma hoda protein ¢6 do
tuong déng 1a 70% ho#c cao hon, dic biét 13 80% ho#c cao hon, dic biét hon nita 13
90% hoac cao hon, thdm chi dac biét hon nita 13 95% hoac cao hon, con thim chi dac
biét hon nira 12 98% hodc cao hon, va dic biét nhét 12 99% hodc cao hon trinh tu axit
amin néu trén. V& polynucleotit ma héa ODC, viéc xem xét codon trén co s& su suy
bién codon hodc cac dang dugc uu tién cua ching béng cac sinh vat dé biéu thi
protein, nhitng cai bién khac nhau c6 thé duoc thuc hién dua trén vung ma héa trong
pham vi sang ché ma khéng 1am thay ddi trinh tir axit amin polypeptit.

Vi sinh véat thudc ching Corynebacterium cé thé 13 vi sinh vat thudc ching
Corynebacterium dé tao ra putresxin hodc ornithin, trong d6 hoat tinh cta i) ornithin
carbamoyltransferaza (ArgF), ii) chit xuit glutamat (NCgl1221), hodc iii) ornithin
carbamoyltransferaza va chit xudt glutamat bi 1am suy yéu thém so vé6i hoat tinh ndi
sinh cda chung.

Trong ban mé ta sang ché nay, ornithin carbamoyltransferaza cé thé bao gbm,
ma khong giéi han &, protein bt ky chira trinh tur axit amin SEQ ID NO: 9 hodc SEQ
ID NO: 11, hoic protein bat ky chira trinh tir axit amin ¢6 d6 twong ddng trinh tur 13
70% hoac cao hon, dic biét 1a 80% hodc cao hon, dic biét hon nita 1a 90% hodc cao
hon, thdm chi dac biét hon nita 1a 95% hoac cao hon, con tham chi dic biét hon nira 1a

98% hodc cao hon, va dic biét nhat 13 99% hodc cao hon so véi trinh ty axit amin néu
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trén, mién sao protein c6 hoat tinh gin nhu gidng hoan todn véi ornithin
carbamoyltransferaza.

Ngoai ra, chit xudt glutamat theo sang ché c6 thé bao gdbm, ma khong giGi han
&, protein bét ky chura trinh tur axit amin SEQ ID NO: 13 hoic SEQ ID NO: 15, hoic
protein bit ky bao gdm ca trinh tu axit amin c6 do twong ddng trinh trr 13 70% hodc
cao hon, dic biét 13 80% hoic cao hon, dic biét hon nira 1a 90% hodc cao hon, thim
chi dic biét hon nira 12 95% hodc cao hon, con thdm chi dac biét hon nira 1a 98% hodac
cao hon, va dic biét nhit 12 99% hodc cao hon so véi trinh tir axit amin néu trén, mién
sao protein c6 hoat tinh gdn nhu giéng hoan toan v&i chét xuit glutamat.

Ngoai ra, vi sinh vat thudc ching Corynebacterium theo sang ché c6 thé 1 vi
sinh vat thudc ching Corynebacterium dé tao ra putresxin hodc ornithin, trong d6 it
nhit mot hoat tinh duoc chon tir nhém bao gdém axetyl-gama-glutamyl phosphat
reductaza (ArgC), axetylglutamat syntaza hodc ornithin axetyltransferaza (ArgJ),
axetylglutamat kinaza (ArgB), va axetylornithin aminotransferaza (ArgD) con duoc
tdng cuodng so vai hoat tinh ndi sinh cua chung.

Trong ban mo6 ta sang ché ndy, axetyl-gama-glutamyl phosphat reductaza c6
thé bao gdm, ma khéng gidi han &, protein bat ky chira trinh tu axit amin SEQ ID NO:
19 hodc SEQ ID NO: 21, hodc protein bét ky chtra trinh tu axit amin c¢6 d§ twong déng
trinh tur 13 70% hodc cao hon, dac biét 1a 80% hoac cao hon, dic biét hon nira 1a 90%
ho#c cao hon, thdm chi dic biét hon nita 1a 95% hoéc cao hon, con tham chi dac biét
hon ntra 1a 98% hoac cao hon, va dac biét nhét 13 99% hoidc cao hon so vé6i trinh tu
axit amin néu trén, mién sao protein c6 hoat tinh gan nhu giéng hoan toan vdi axetyl-
gama-glutamyl phosphat reductaza.

Ngodi ra, axetylglutamat syntaza hodc ornithin axetyltransferaza c6 thé bao
gdm, ma khong gidi han &, protein bat ky chira trinh t axit amin SEQ ID NO: 23 hoic
SEQ ID NO: 25, hoic protein bét ki chira trinh tir axit amin c¢6 do tuong ddng trinh tur
12 70% hoac cao hon, dic biét 1a 80% hoac cao hon, dac bi¢t hon nita 1a 90% hoéc cao
hon, thdm chi dic biét hon nira 12 95% hoac cao hon, con thdm chi dic biét hon nira 1a
98% hoac cao hon, va dic biét nhét 12 99% hoic cao hon so véi trinh tu axit amin néu
trén, mién sao protein ¢ hoat tinh gén nhu gidng hoan toan véi axetylglutamat syntaza

hodc ornithin axetyltransferaza.
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Trong ban md ta sang ché ndy, axetylglutamat kinaza c6 thé bao gdm, ma
khong giéi han &, protein bat ky chira trinh t axit amin SEQ ID NO: 27 hoic SEQ ID
NO: 29, hoic protein bét ky chira trinh tr axit amin ¢ do twong ddng trinh tu 12 70%
hoac cao hon, ddc bi€t 1a 80% hodc cao hon, dic biét hon nita 1a 90% hoic cao hon,
tham chi dac biét hon nita 1a 95% hodc cao hon, con thdm chi dédc biét hon nira 13 98%
hodc cao hon, va dic biét nhét 13 99% hoic cao hon so véi trinh tir axit amin néu trén,
mién sao protein c6 hoat tinh gin nhu gidng hoan toan véi axetylglutamat kinaza.

Ngoai ra, trong ban md ta sang ché nay, axetylornithin aminotransferaza cé thé
bao gbém, ma khong gidi han &, protein bt ky chira trinh tir axit amin SEQ ID NO: 31
hoic SEQ ID NO: 33, hoic protein bét ky chira trinh tw axit amin c6 d6 twong ddng
trinh tu 1a 70% hodc cao hon, dac biét 1a 80% hodc cao hon, dac biét hon nira 1a 90%
hodc cao hon, thAm chi dic biét hon nita 1a 95% hodc cao hon, con thdm chi dic biét
hon nita 12 98% hodc cao hon, va dic biét nhat 1a 99% hodc cao hon so véi trinh tu
axit amin néu trén, mién sao protein ¢ hoat tinh gin nhu giéng hoan toan véi
axetylornithin aminotransferaza.

Ngoai ra, vi sinh vét thudc ching Corynebacterium theo sing ché cé thé 1a vi
sinh vat thudc ching Corynebacterium cd kha nang tao ra putresxin, trong d6 hoat tinh
clia axetyltransferaza (NCgl1469) con duge 1am suy yéu so véi hoat tinh ndi sinh cua
no.

Trong ban mb ta sang ché nay, axetyltransferaza c6 thé bao gdm protein bat ky
c¢6 thé 1am bién chuyén nhém axetyl thanh putresxin. Axetyltransferaza c6 thé bao
gbm, ma khéng gidi han &, protein bat ky chtra trinh tyr axit amin SEQ ID NO: 35 hoic
SEQ ID NO: 37, hoac protein bat ky chira trinh tu axit amin c6 d§ tuong déng trinh tur
1a 70% hodc cao hon, dic biét 1a 80% hoac cao hon, dac biét hon nira 1a 90% hodic cao
hon, tham chi dic biét hon nita 1a 95% hodc cao hon, con thdm chi dic biét hon nita 1a
98% hodc cao hon, va dac biét nhat 12 99% hodc cao hon so v6i trinh tur axit amin néu
trén, mién sao protein c¢6 hoat tinh gan nhu giéng hoan toan vdi axetyltransferaza.

Cubi cung, vi sinh vat thubc ching Corynebacterium theo sang ché c6 thé 1a vi
sinh vat thudc ching Corynebacterium cd kha néng tao ra putresxin, trong do hoat tinh

cta NCgl2522 con dugce tang cudng so voi hoat tinh ndi sinh cta no.
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Trong ban mb ta sang ché nay, NCgl2522 14 protein dong vai trd giai phoéng
putresxin, va c6 thé bao gdm protein bét ky c6 thé 1am bién chuyén nhém axetyl thanh
putresxin. Axetyltransferaza cd thé bao gém, ma khong gi6i han &, protein bat ky chira
trinh ty axit amin SEQ ID NO: 39 hoic SEQ ID NO: 41, hoic protein bt ky chira
trinh ty axit amin cé d0 tuong déng trinh tr 1a 70% hodc cao hon, dac biét 1a 80%
hoac cao hon, dac biét hon nita 12 90% hodc cao hon, thdm chi dac biét hon nira 1a
95% hodc cao hon, con thdm chi déc biét hon nita 1a 98% hodc cao hon, va dac biét
nhét 12 99% hodc cao hon so véi trinh tur axit amin néu trén, mién sao protein co hoat
tinh gan nhu gidng hoan toan véi NCgl2522.

Theo khia canh khac, sang ché dé xuit phuong phép tao ra putresxin hoic
ornithin, phuong phéap nay bao gom:

(i) nudi cdy vi sinh vat thudc ching Corynebacterium dé tao ra putresxin hodc
ornithin trong moi trudng; va

(i1) thu hdi putresxin hodc ornithin tr vi sinh vat da dugc nudi céy hoac moéi
trrong nudi cdy trong bude (i).

Trong ban md ta sang ché ndy, vi sinh vét thudc ching Corynebacterium c6 thé
1a Corynebacterium glutamicum.

Vi sinh vat thudc ching Corynebacterium dé tao ra putresxin hoac ornithin
theo sang ché 13 giéng nhu duoc mé ta trén day.

Trong phwong phép néu trén, vi sinh vat c¢6 thé dugc nudi ciy bang cach nubi
chy theo mé, nudi cy lién tuc, va nudi ciy theo mé nap lidu di biét trong linh vuc k§
thuat nay, mic du ching khong chi bi giéi han & ddy. Cu thé, vé diéu kién nudi cay, do
pH = thich hop (tirc 13 d6 pH = ti wu tir 5 &én 9, didc biét 1a pH = tir 6 dén 8, va dic
biét nhit 13 d6 pH=6,8) c6 thé duoc duy tri bing cach sir dung héa chét bazo (vi du,
natri hydroxit, kali hydroxit, hodc amoniac) hoic héa chit axit (v du, axit phosphoric
hoic axit sulfuric), mic di n6 khong chi bi giéi han cu thé & ddy. Ngoai ra, diéu kién
hiéu khi c6 thé dugc duy tri bing cach thém oxygen hodc hdn hop khi chira oxy vao
mdi truéng nudi ce"ly té bao. Nhiét dd nudi céy c6 thé dugc duy tri & nhiét do nam trong
khoéng tir 20°C dén 45°C, va dic biét 13 & nhiét d6 tir 25°C dén 40°C, va vi sinh vt c6

thé duoc nudi cdy trong khoang 10 gid dén 160 gio. Putresxin hodc ornithin duoc tao
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ra bing cach nudi ciy nhu néu trén c6 thé duoc tiét vao moi truong nubi ciy hodc
duogc duy tri cing véi té bao.

Ngoai ra, trong méi truomg nudi cdy, ngudn cacbon, nhu dudng va hydrat
cacbon (vi du, glucoza, sucroza, lactoza, fructoza, maltoza, molaza, tinh bét, va
xenluloza), diu va chit béo (v du, diu d4u nanh, diu hat huéng duong, dau lac, va
diu dira), axit béo (v du, axit palmitic, axit stearic, va axit linoleic), ruou (v du,
glyxerol va etanol), va axit hitu co (vi dy, axit axetic), cé thé 13 dugc sir dung riéng 18
hodc két hop, nhung khong chi bi giéi han & do; nguén nito, nhu hgp chét hitu co chira
nito (vi du, pepton, dich chiét nAm men, dich chiét thit, dich chiét mal, dich ngdm ngd,
bot ddu nanh, va ure), hoic cac hop chit vo co (vi du, amoni sulfat, amoni clorua,
amoni phosphat, amoni cacbonat, va amoni nitrat), c6 thé 1a dugc st dung riéng 1&
hoic két hop, nhung khéng chi bi gidi han & d6; va kali sources, nhu kali dihydro
phosphat, dikali hydro phosphat, hodc mubi chira natri twong tng véi né, c6 thé duge
sir dung riéng 1é hodc két hop, nhung khéng chi bi gidi han & d6. Ngoai ra, cac chit
kich thich ting truong cn thiét khac bao gdm ca cac mudi kim loai (v du, magie
sulfat hodc sit sulfat), axit amin, va vitamin ciing ¢ thé dugc chira trong méi trudong
nay.

Phuong phap thu hdi putresxin hoic ornithin dugc tao ra trong qué trinh nuéi
ciy theo sang ché c6 thé duogc thuc hién bang phuong phap nudi ciy thich hop da biét
trong linh vuc k¥ thuat nay, vi du, nudi cdy theo mé, nudi cay lién tuc, hoic nudi ciy

theo mé nap liéu, va nho do chat dich c6 thé dugc thu hoi tr moi trudng nudi cay nay.
Vi du thuc hién sang che

Sau ddy, sang ché s& dugc mo ta chi tiét bang cach thuc hién cac phuong an
lam vi du. Tuy nhién, cic phuong an lam vi du dugc boc 16 & day chi nhim muc dich
minh hoa cho sang ché va khong nhim 1am giéi han pham vi ctia sang ché.

Vi du 1: Piéu ché ching da dugc 1am suy yéu gen sugR tir cac ching c6 kha ning tao
ra putresxin A
Téc gia sang ché da khing dinh duogc tic dung cua viée 1am yéu sugR, 13 gen

ma hoa SugR, trong ching c6 kha nang tao ra putresxin.
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1-1. biéu ché ching da duoc lam suy yéu gen sugR tir ching trén co s&
ATCC13032 c6 kha néng tao ra putresxin

Dé khing dinh liéu viéc 1am suy yéu gen sugR c6 lién quan dén kha ning tao ra
putresxin trong ching Corynebacterium glutamicum trén co s¢ ATCC13032 cé kha
ning tao ra putresxin (Cong bd don yéu ciu cdp patent Han Quédc sb 10-2013-
0082478) hay khéng, chiung di dugc 1am suy yéu sugR dugc chuin bi. Cu thé 13,
ching d3 duoc 1am suy yéu sugR duoc chuin bi bang cach thay dbi codon khoi déu
ctia gen SugR va thay thé trinh tw khéi dau bang trinh tw khoi dau dugc 13m suy yéu
B6 (Patek M (2005) Regulation of gene expression. In: Eggeling L, Bott M (eds)
Handbook of Corynebacterium glutamicum. CRC, BocaRaton).

Trude hét, vecto @ thay dbi codon khéi diu cia gen SugR duoc chudn bi. V&
quan hé khéng gian cia trinh tu polynucleotit 14 gen mi héa SugR dugc mé ta bing
SEQ ID NO: 2, céc cip doan mdi cia SEQ ID NOS: 43 va 44 dé thu duoc doan tai td
hop tuong ddng nguoc dong véi codon khoi dau cia gen SugR va cac cip doan modi
ctia SEQ ID NOS: 45, 46 va 47 dé thu duoc doan tai td hop twong déng xudi dong voi
codon khéi dau cua gen SugR dugc chuén bi. Poan mdi dugc sir dung dé thay dbi

codon khéi ddu duoc tém tit trong Bang 1 dudi day.

Bang 1
Doan moi Trinh tuy (5° -> 3°)
sugR F1_Sall CTTGCATGCCTGCAGGTCGACAGGATTCATC
(SEQ ID NO: 43) TGGCATCTGGC
sugR -R1 GTCACTCCTTAAAGCAAAAAGCC
(SEQ ID NO: 44)
sugR -F2_GTG TTTTTGCTTTAAGGAGTGACGTGTACGCAGA
(SEQ ID NO: 45) GGAGCGCCGTC
sugR -F2 TTG TTTTTGCTTTAAGGAGTGACTTGTACGCAGA
(SEQ ID NO: 46) GGAGCGCCGTC
sugR -R2_ BamHI CGAGCTCGGTACCCGGGGATCCGCGAGAGT
(SEQ ID NO: 47) ACGAAGCGCAGT
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PCR dugc thuc hién bang cach st dung ADN hé gen ctia Corynebacterium
glutamicum ATCC13032 1am mau cing véi 2 cdp doan mdi, mot cach twong tmg, dé
khuéch dai ving ngugc dong va ving xudi dong cla codon khéi dau cla gen sugR,
mot cach trong ung, va cac chét tao thanh dugc dua vao dién di dé thu dwgc cac doan
mong mudn. Cu thé, PCR dugc thuc hién béng 30 chu trinh 1am bién tinh & 95°C trong
30 gidy, u ¢ 55°C trong 30 gidy, va gidn n& & 72°C trong 30 gidy. Cac doan vira thu
duoc dugce dwa vao dién di trong 0,8% agaroza gel, va cac dai c6 kich c& mong muén
duogc rira giai va tinh ché.

Vecto pDZ (Patent Han quéc sb 10-0924065) dugc xir Iy bang BamHI va Sall
va tiép theo san pham PCR cua ching ATCC13032 dugc dua vao tich dong néng
chay. Budc tach dong néng chay dwoc thuc hién bang cach sir dung bo kit tach dong
In-Fusion® HD (Clontech). Nhu thé, plasmid pDZ-1 ’sugR(GTG) va pDZ-1 ’sugR(TTG)
duoc diéu ché.

Trong trudng hop cia vecto dé thay thé trong trinh tu khéi ddu duogc 1am suy
yéu B6, SEQ ID NO: 48 dbi vai viée diéu ché vecto dugc chudn bi nhur dugc thé hién
trong Bang 2 dudi day.

Bang 2
Doan moi Trinh tu (5° > 3°)
sugR F3 TTTTTGCTITAAGGAGTGACGAAGGCAACCATG

(SEQ ID NO: 48) AACTCTAATGTACGCAGAGGAGCGCCGTC

PCR duoc thue hién bing cach sir dung cac cip doan mdi ciia SEQ ID NOS:
43 va 44 d& thu duoc doan tai td hop twong déng ngugc dong véi codon khéi dau cia
gen SugR va cac cip doan mdi ctia SEQ ID NOS: 48 va 47 dé thu dugc doan tai tb hop
trong ddng xubi dong véi codon khdi dau cia gen SugR, ma dugce diéu ché vé quan hé
khong gian cia trinh ty polynucleotit 1a gen ma hda SugR dugc md ta bang trinh tur
SEQ ID NO: 2, va vung ngugc dong va vung xudi dong cia codon khéi dau cia gen
sugR dugc khuéch dai, mot cach twong Ung, va cac chét tao thanh dugc dua vao dién
di @é thu dugc cac doan mong mudn. Céac doan vira thu dugc duge dua vao dién di &
ndng d6 0,8% agaroza gel, va cac dai c6 kich ¢ mong mubn dugc rira giai va tinh ché.

Vecto pDZ dugc xir Iy bang bing BamHI va Sall va tiép theo san phim PCR cua
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chung ATCC13032 dugc dua vao tach dong ndng chdy. Budc tach dong nong chay
duoc thuc hién béng cach sir dung bd kit tdich dong In-Fusion® HD (Clontech). Nhu
thé, plasmid pDZ-1 sugR(B6) dugc diéu ché.

Plasmid pDZ-1’sugR(GTG), pDZ-1’sugR(TTG), va pDZ-1 ’sugR(B6) dugc dua
vao vi sinh vat thudc ching Corynebacterium KCCM11240P (Céng bd don yéu ciu
~clp patent Han Qubc sb 10-2013-0082478) bang phép dién di ¢ thu dugc thé bién
nap, va thé bién nap ndy dugc dan Ién dia trong méi trudng dia BHIS (dich truyén tim
Braine 37 g/l, sorbitol 91 g/l, va agar 2%) chira kanamyxin (25 pg/ml) va X-gal (5-
bromo-4-chloro-3-indolin-D-galactosit) va dugc nuoi céy dé thu duoc tdp doan. Trong
s6 cac tap doan nay, tdp doan mau xanh dugc chon va nhd do6 cac ching dugc dua vao
cung voi plasmid plasmid pDZ-1’sugR(GTG), pDZ-1’sugR(TTG), va pDZ-1 ’sugR(B6)
duoc chon.

* Chiing dugc chon duoc nudi ciy bang cach lic (30°C, 8 gid) trong mdi trudng
(glucoza 10 g/1, polypepton 10 g/l, dich chiét nAm men 5 g/1, dich chiét bd 5 g/i, NaCl
2.5 g/l, ure 2 g/l, pH = 6.8) va dugc pha lodng theo bac tir 10 dén 107°, dan 1én dia
trong mdi trudong ran chira X-gal, va dugc nudi cdy dé tao thanh tap doan.

Trong s6 céc tap doan vura dugc tao ra, tdp doan mau tréng ma xuét hién & toc
d6 chay tuong tmg dugc chon va cac ching trong d6 codon khdi du ciia sugR duoc
thay ddi thanh GTG hoic TTG bing cach trao d6i chéo thir cAp hoic cac ching trong
d6 gen khéi ddu dugc thay dbi thanh B6 cudi cung ciing dugc chon. VE ching cudi
cung dugc chon, PCR dugc thuc hién béng cach st dung cap doan mdi cia SEQ ID
NOS: 43 va 47 va khing dinh ring codon khoi du cia sugR duoc thay ddi thanh GTG
hoic TTG, hoic gen khéi ddu duoc chuyén héa thanh gen khoi dau dugc 1am suy yéu
B6, va ching di dwoc cai bién cia Corynebacterium glutamicum duoc goi 1a
KCCM11240P sugR (GTG), KCCM11240P sugR (TTG), KCCM11240P sugR (B6).

1-2. Piéu ché ching di dugc 1am suy yéu gen sugR tir ching trén co s&
ATCC13869 c6 kha néng tao ra putresxin

DABI2-a ANCgl1469 (Cong bb don yéu ciu cip patent Han Qudc sé 10-2014-
0115244), 1a ching trén co s& Corynebacterium glutamicum ATCC13869 c6 kha nang
tao ra putresxin, dugc goi l1a DAB12-b, va ching da duogc lam suy yéu sugR dugc

chuén bi trén co sé ching DAB12-b.
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Cu thé 13, dé khing dinh trinh tu clia gen mi héa SugR cé ngudn gbe tir
Corynebacterium glutamicum ATCC13869 va protein dugc biéu hién tr 6, PCR duoc
thwe hién bing cich s dung ADN hé gen cua Corynebacterium glutamicum

ATCC13869 1am méu cing véi cip doan mdi ciia SEQ ID NO: 43 va SEQ ID NO: 49.

Bang 3
Poan moi Trinh tu (5° -> 3°)
sugR R GGACTTGCAGTGACTGTAAGAA

(SEQ ID NO: 49)

Cu thé, PCR dugc thuc hién bang 30 chu trinh 1am bién tinh & 95°C trong 30
gidy, u & 55°C trong 30 gidy, va gian n& ¢ 72°C trong 1 phut va 30 gidy.

San phém PCR vira thu duge duoc tach ra béng cach dién di va dugc dua vao
phan tich trinh tu, va két qué 13, né duoc khing dinh ring gen mi héa SugR c6 ngudn
gbc tir Corynebacterium glutamicum ATCC13869 bao gdm trinh tir polynucleotit duoc
md ta bang SEQ ID NO: 4. Viéc so sanh trinh tur protein da dugc ma héa tir 6 va trinh
tir axit amin SugR cé ngudn gdc tir Corynebacterium glutamicum ATCC13032 (SEQ
ID NO: 1) cho thdy rang d6 twong déng cia n6 13 99%.

Pé 1am thay d6i codon khéi ddu ciia sugR cé ngudn gbc tir Corynebacterium
glutamicum ATCC13869 va thay thé gen‘khc’ri dau dugc 1am suy yéu B6, PCR duoc
thuc hién nhu trong Vi du 1-1 bang cach sir dung ADN hé gen ctua Corynebacterium
glutamicum ATCC13869 1am mau cliing v6i doan mdi dugce mé ta trong cac Bang 1 va
2 trén day, va cac doan PCR cda ving ngugc dong va vung xudi dong cua codon khoi
déu cia sugR dugc khuéch dai, mot cach tuong Ung, va tiép theo dugc dua vao dién di
dé thu duge cac doan mong mudn. Cu thé, PCR dugc thuc hién bﬁng 30 chu trinh lam
bién tinh & 95°C trong 30 gidy, U & 55°C trong 30 gidy, va gidn nd & 72°C trong 30
gidy. Cac doan viura thu dugce duge dua vao dién di & dang 0,8% agaroza gel, va cac dai
¢6 kich ¢& mong mudn dugc rira giai va tinh ché.

Vecto pDZ dugc xir 1y biang bang BamHI va Sall va tiép theo san phdm PCR
cta ching ATCC13032 dugc dua vao tdch dong néng chay. Budc tach dong nong
chay duoc thuc hién bang cach sir dung b kit tach dong In-Fusion® HD (Clontech).
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Nhu thé, plasmid pDZ-2’sugR(GTG), pDZ-2’sugR(I'TG), va pDZ-2’sugR(B6) dugc
diéu ché. ,

Plasmid pDZ-2’sugR(GTG), pDZ-2’sugR(TTG), va pDZ-2’sugR(B6) duoc
chuyén héa thanh Corynebacterium glutamicum DAB12-b theo cach gidng nhu trong
Vi du 1-1, va céc chiing trong d6 codon khoi dau cia sugR duoc 1am thay dbi va/hoic
gen khéi dau duoc chuyén héa thanh gen khéi ddu duoc 1am suy yéu B6 duoc chon.
Céc ching di dugc cai bién vira dugc chon ctia Corynebacterium glutamicum duoc
goi la DAB12-b sugR(GTG), DAB12-b sugR(TTG), va DAB12-b sugR(B6), mdt cach
tuong Ung.

Vi du 2: Pidu ché ching di duoc ting cuong gltA tir ching c6 kha ning tao ra
putresxin

Pé khing dinh tac dung cia viéc lam ting cuong hoat tinh cia gltA, ma la
xitrat syntaza, trong ching c6 kha ning tao ra putresxin, ching da duoc cai bién duoc
didu ché trong d6 gen gltd dugc dua vao transposon cling v&i nhidm séc thé cua ching
c6 kha ning tao ra putresxin. Vecto pDZTn (Cong bd don qudc té s§ WO
2009/125992) @ bién nap, c6 thé dua mot gen viao nhiém sic thé, va ving gen
transposon ciia vi sinh vat thudc ching Corynebacterium dugc st dung.

2-1. Diéu ché chiing d4 dugc ting cudng gltA tir chiing trén co s6 ATCCI3032
c6 kha néng tao ra putresxin

Céc doan cua gen glt4 duoc khuéch dai béng cach sit dung ADN hé gen cuia
Corynebacterium glutamicum AT CC13032 1am méu cung v6i doan mdi cia SEQ ID
NOS: 50 va 51 (Bang 4). Cu thé, PCR duogc thuc hién bing 30 chu trinh 1am bién tinh
& 95°C trong 30 gidy, u ¢ 55°C trong 30 gidy, va gian né & 72°C trong 30 gidy hoic 1
phut va 30 gidy. Céac doan vira thu dugc duge dua vao dién di & dang 0,8% agaroza
gel, va céc dai c6 kich c& mong mudn duge rira giai va tinh ché.

Vecto pDZTn duoc xir 1y bing bang Spel va tiép theo san phdm PCR duoc dua
vao tach dong néng chay, mét cach tuong ing. Budc tach dong ndng chay dugc thuc
hién bang cach sir dung bo kit tach dong In-Fusion® HD (Clontech). Plasmid vira thu
dugc duoc goi 1a pDZTnl ’-gltA.
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Bang 4

Poan moi Trinh tu (5° > 37)

gltA F_spel GAAGGAATGAGTTCCTCGAGACTAGTACTCGGCAC
(SEQID NO: 50) |CCATCCTTGTC

gltA R spel GTTATTAGATGTCGGGCCCACTAGTGTGCTGTACA
(SEQ ID NO: 51) TGCTCCTTGAAAATC

Plasmid vira dugc didu ché duoc dwa vao chung KCCM11240P bang cach dién
di dé thu duoc thé bién nap, va thé bién nap dugc nudi ciy bang cach lic (30°C, 8 gio)
trong mdi truong (glucoza 10 g/l, polypepton 10 g/l, dich chiét nAm men 5 g/l, dich
chiét bo 5 g/1, NaCl 2.5 g/l, ure 2 g/l, pH = 6.8), duoc pha lodng theo béc tir 10* dén
107°, dan 1én dia trong méi trudng rén chira X-gal, va dugc nudi cdy dé tao thanh tap
doan. |

Trong s cac tap doan vira duoc tao ra, tip doan mau tring ma xuit hién & toc
d6 chay tuong tmg duogc chon va ching trong d6 gen ma héa gltA dugc dua vio bing
cach trao ddi chéo thir cp cubi cung dwoc chon. V& ching dugc chon sau ciing nay,
khing dinh ring PCR duoc thuc hién bang cach sir dung cip doan mdi ciia SEQ ID
NOS: 50 va 51 va gen mi héa gltA duoc dua vio trong d6, va chiing di duoc cai bién

cta Corynebacterium glutamicum dugc goi 1a KCCM11240P Tn::gltA.

2-2. Piéu ché ching d3 dugc ting cudong gltA tir ching trén co sd ATCC13869
c6 kha nang tao ra putresxin

V& ching DAB12-b dugc st dung trong Vi du 1-2, ching d3 duogc ting cudng
gltA duoc chuin bi.

Cu thé 13, dé khing dinh trinh tu cia gen mi héa gltA c6 ngudn gdc tir
Corynebacterium glutamicum ATCCI13869 va protein dugc biéu hién tir d6, PCR duoc
thuc hién bang cach st dung ADN hé gen cia Corynebacterium glutamicum
ATCC13869 1am mAu cing v6i cip doan mdi ciia SEQ ID NO: 50 va SEQ ID NO: 51.

Cu thé, PCR duoc thuc hién bang 30 chu trinh 1am bién tinh & 95°C trong 30
gidy, i & 55°C trong 30 gidy, va gidn né & 72°C trong 1 phut va 30 gidy. San phim
PCR vira thu dugc duoc tach ra béng cach dién di va dugc dua vao phan tich trinh tu,
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va két qua 13, khing dinh ring gen m3 héa gltA c6 ngudn gbc tir Corynebacterium
glutamicum ATCC13869 bao gdm trinh tu polynucleotit dugc mé ta bang SEQ ID NO:
8. Viéc so sanh trinh tu protein da dugc ma hda tir d6 va trinh tu axit amin GItA c6
ngudn gbc tir Corynebacterium glutamicum ATCCI13032 (SEQ ID NO: 5) cho thiy
rang d6 twong dong cia né 12 99%.

Pé lam ting cuomg GIMA c6 ngudn gbc tir Corynebacterium glutamicum
ATCCI13869, PCR dugc thuc hién nhu trong Vi du 2-1 bang cach st dung ADN hé gen
cta Corynebacterium glutamicum ATCCI13869 1am mAu cing v6i doan mdi ciia SEQ
ID NOS: 50 va 51 dé khuéch dai cac doan cia gen. Cu thé, PCR duoc thuc hién béng
30 chu trinh 1am bién tinh & 95°C trong 30 gidy, a & 55°C trong 30 gidy, va gidn nd &
72°C trong 30 gidy hodc 1 phut va 30 gidy. Cac doan PCR vira thu duge duge dua vao
dién di & dang 0,8% agaroza gel, va cac dai c6 kich ¢& mong mudn dugc rira giai va
tinh ché.

Vecto pDZTn duoc xir Iy bang bang Spel va tiép theo san phim PCR duoc dua
vao tach dong ndu chay, mot cach tuong tmg. Budc tich dong néng chay dugc thuc
hién bang cach sir dung bo kit tach dong In-Fusion® HD (Clontech). Plasmid vira thu
dugc duoc goi 1a pDZTn2’-gltA. Plasmid pDZTn2’-gltA dugc ‘bién nap thanh ching
Corynebacterium glutamicum DABI2-b theo cach gidng nhu trong Vi du 2-1 va nho
do chung trong do gltA dugc lam téing cudong s&€ dugc lya chon. Chung da duoc cai
bién vira dugc lua chon cia Corynebacterium glutamicum »ducyc goi 1a DABI2-b
Tn:gltA.

Vi du 3: Diéu ché ching c6 kha ning tao ra putresxin véi su lién hop 1am suy yéu gltA
va lam tang cudng gltA va khang dinh kha nang tao ra putresxin cc cac ching nay

Dé khang dinh viéc cai thién kha ning tao ra putresxin ciia chiing da duge 1am
suy yéu sugRs duoc didu ché trong cac Vi du 1-1 va 1-2 bang cach xen cai gen gltA,
gen gltA dugce dua vao gen transposon. Cu thé, vecto pDZTnl -gltA va pDZTn2 -gltA
duoc diéu ché trong cac Vi du 2-1 va 2-2 duogc st dung.
| Cu thé 13, plasmid pDZTnl -gltA dugc bién nap thanh Corynebacterium
glutamicum KCCM11240P sugR(GTG), -KCCMI11240P sugR(TTG), va -
KCCM11240P sugR(B6) theo cach giéng nhu trong Vi du 2-1 @ diéu ché ching dugc

ting cudng gltA. Ching dugc cdi bién vira diéu ché dugc cia Corynebacterium
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glutamicum dugc goi 1a KCCMI11240P sugR(GTG) Tn:gltA, KCCM11240P
sugR(TTG) Tn::gltA, va KCCM11240P sugR(B6) Tn::gltA, mot cach tuong Uing, va
trong s& nay, KCCM11240P sugR(TTG) Tn::gltA (Corynebacterium glutamicum
CCO01-1147) duoc ling theo Trung tAm nudi ciy vi sinh vt Han qudc (Korean Culture
Center of Microorganisms: KCCM) vao 28.11.2014, theo s6 KCCM11615P.

Ngoai ra, plasmid pDZTn2’-gltA dugc bién nap thanh Corynebacterium
glutamicum DAB12-b sugR(GTG), -DAB12-b sugR(TTG), va -DABI12-b sugR(B6) theo
cach gibng nhu trong Vi du ‘2-2 dé diéu ché chung dugc ting cudomg gltA. Chfmg duogc
c4i bién vira didu ché duoc cua Corynebacterium glutamicum duoc goi 1a DABI2-b
sugR(GTG) Tn::gltA, DABI2-b sugR(TTG) Tn::gltA, va DABI12-b sugR(B6) Tn::gltA,
mot cach turong Ung.

Vi du 4: Panh gi kha ning tao ra putresxin cc ching c6 kha ning tao ra putresxin két
hop tich hop 13m suy yéu g/t4 va 1am ting cuong gltA

Dé khing dinh tic dung 1am suy yéu g/t4 va 1am ting cudng gltd & ching cé
kha nang tao ra putresxin 1én sy hinh thanh putresxin, kha ndng tao ra putresxin dugc
so sanh trong sb cac ching dd duoc cai bién ciia Corynebacterium glutamicum cb kha
ning tao ra putresxin dugc diéu ché trong cac Vidu 1, 2, va 3,

Cu thé 13, 6 loai khac nhau cia ching da duogc cai bién ctia Corynebacterium
glutamicum, tac 1a, (KCCM11240P sugR (GTG) Tn::gltA/ KCCM11240P sugR
(TTG) Tn::gltA/ KCCM11240P sugR (B6) Tn::gltA/ DAB12-b sugR (GTG) Tn::gltA/
DABI12-b sugR (TTG) Tn::gltA, va DAB12-b sugR (B6) Tn::gltA)), va 2 lbai khac
nhau ciia chiing gbc (tirc 13, KCCM11240P va DAB12-b) dugc dan trén dia mot cach
tuong Ung 1én moi truong dia CM chtra arginin ImM (1% glucoza, 1% polypepton,
0,5% dich chiét nAm men, 0,5% dich chiét bo, 0,25% NaCl, 0,2% ure, 100 pul of 50%
NaOH, 2% aga, pH = 6,8, trén co s& 1 lit), va duoc nudi cy & 30°C trong 24 gid.

MB&i chiing dugc nudi cdy tir 46 voi luong khoang 1 vong platin dugc nudi ciy
trong 25ml méi trudng chuin d6 (8% glucoza, 0,25% protein dau nanh, 0,50% chét rin
chiét ngd, 4% (NH,),SO., 0,1% KH,PO,, 0,05% MgS0,- 7H,0, 0,15% ure, biotin 100
g, thiamin HCl 3mg, axit canxi-pantothenic 3mg, nicotinamit 3mg, 5% CaCO; , trén
co so 1 1it), va duoc nubi cy bang cach lic & 30°C & téc dd 200 vong/phit trong 50

gi0.
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Trong tat ca nhitng lan nudi cay ching, ImM arginin dugc thém vao modi
trudng. Sau khi hoan thanh viéc nuéi cdy, ndng dd clia putresxin dugc tao ra trong mdi

14n nudi cdy duoc do va két qua duoc thé hién trong Bang 5 dudi day.

Bang 5
Ching Putresxin Niang sudt  |Gia tri
(g) (g/I/h) (%)
KCCM11240P 5,8 0,116 100
KCCM11240P sugR (TTG) 6,3 0,126 109
KCCM11240P sugR (GTG) 6,3 0,126 109
KCCM11240P sugR (B6) 6,0 0,120 103
KCCM11240P Tn::gltA 6,2 0,124 107
KCCM11240P sugR (TTG)|6,8 0,136 117
Tn::gltA
KCCM11240P sugR (GTG)|6,5 0,130 112
Tn::gltA
KCCM11240P sugR (B6) Tn::gltA |6,3 0,126 109
DABI2-b 6,5 0,129 100
DABI12-b sugR (TTG) 6,9 0,138 107
DABI12-b sugR (GTG) 6,8 0,136 105
DABI12-b sugR (B6) 6,7 0,134 104
DABI12-b Tn::gltA 7,0 0,140 109
DABI12-b sugR (TTG) Tn::gltA 73 0,146 113
DABI12-b sugR (GTG) Tn::gltA 7,1 0,142 110
DAB12-b sugR (B6) Tn::gltA 7,1 0,142 110

Nhu dugc thé hién trong Bang 5 trén day, ching d3 dwoc cai bién cua
Corynebacterium glutamicum véi sugR d3 duoc 1am suy yéu hodc gltA di dugc lam
ting cudong cho thdy murc gia ting vé kha ning tao ra putresxin so véi ching khong
duoc cai bién, KCCM11240P, tir 3% dén 9%, va ngoai ra, ching di dwoc cai bién cia

Corynebacterium glutamicum ddng thodi véi sugR dd dugc 1am suy yéu va gltA d3
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duoc 1am ting cudng cho thdy muc gia ting vé kha ning tao ra putresxin tir 9% ds
17%.

Ngoai ra, ching di duoc cai bién cia ching DAB12-b véi sugR di duogc 1am
suy yéu hoic gltA di dugc lam ting cudng cho thiy muc gia ting vé kha nang tao ra
putresxin so v6i ching khong duoc cai bién, tir 4% dén 9% va ngoai ra, ching d3 dugc
cai bién cua ching DAB12-b ddng thoi véi sugR dd duoc 1am suy yéu va gltA di duoc
]am ting cudng cho thiy mirc gia ting vé kha ning tao ra putresxin tir 10% dén 13%.
Vi du 5: Piéu ché ching vdi kha ning gia ting ctia viée tiét putresxin trén co s& ching
c6 kha ning tao ra putresxin két hop vé6i su tiép hop 1am suy yéu gltA va lam ting
cudng gltA va khing dinh kha ning tao ra putresxin ctia cac ching

5-1. Piéu ché chung v6i kha ning gia ting cua viée tiét putresxin trén co s&
chimg két hop véi su tiép hop 1am suy yéu gltA va lam ting cudong gltA

Dé khing dinh liéu chung KCCM11401P véi kha ning gia ting cta viée tiét
putresxin (Cong bd don yéu cau cp patent Han Quéc s6 10-2014-0115244) c6 thé 1am
cai thién kha ning tao ra putresxin bang cach 1am suy yéu gen hoat tinh clia gen sugR
v lam ting cudng hoat tinh cia gen git4 hay khong, ching cai bién duoc diéu ché.

Cu thé 13, truée hét, plasmid pDZ-1 sugR(GTG), pDZ-1sugR(TTG), va pDZ-
1'’sugR(B6) dugc didu ché trongVi du 1-1 dugc chuyén héa thanh Corynebacterium
glutamicum KCCM 11401P, va cac ching trong d6 codon khéi dau cia sugR duoc
chuyén héa thanh TTG vira duoc tao thanh khi 1am suy yéu sugR dugc chon tir d6. Cac
ching da duoc cai bién vira duge chon ctua Corynebacterium glutamicum dugc goi la
KCCM11401P sugR(GTG), KCCM11401P sugR(TTG), va KCCM11401P sugR(B6),
mot cach tuong Umg.

Tiép theo, dé khéng dinh li¢u kha ndng tao ra putresxin c6 thé duoc lam cai
thién bang cach lam ting cudng hoat tinh ciia gen glt4 hay khong, gen gltA dugc dua
vao gen transposon cila cic ching véi gen sugR di dwoc lam suy yéu dugc diéu ché
nhu trén. Cu thé, vecto pDZTnl -gltd duoc diéu ché trongVi du 2-1 duoc st dung.

Cu thé 13, plasmid pDZTnl -gitd duoc diéu ché trongVi du 2-1 duoc bién nap
thanh KCCM11401P sugR(GTG), KCCM11401P sugR(TTG), va KCCM11401P

sugR(B6), va chiing dugc ting cudong gltA duoc chon. Cac ching di duge cai bién vira
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dugc chon cia Corynebacterium glutamicum duogc goi la KCCM11401P sugR(GTG)
Tn::gltA, KCCM11401P sugR(TTG) Tn::gltA, va KCCM11401P sugR(B6) Tn::gltA.

5-2. Panh gia chung voi kha ning gia ting cia viée tiét putresxin trén co s&
ching c6 kha ning tao ra putresxin két hop vé6i su tiép hop 1am suy yéu gltA va lam
ting cudong gltA vé kha ning tao ra putresxin

Pé khang dinh tac dung 1am suy yéu gltA va lam ting cudng gltA & chung c6
kha ndng tao ra putresxin vé su tao thanh putresxin cua ching, khd nidng tao ra
putresxin dugc so sanh trong s ching di dugc cai bién cia Corynebacterium
glutamicum dugc didu ché trongVi du 5-1.

Cu thé 13, 7 loai khac nhau cia ching da duoc cai bién cta Corynebacterium
glutamicum (tac 1la, (KCCM11401P sugR(GTG), KCCM11401P sugR(TTG),
KCCM11401P sugR(B6), KCCMI11401P Tn::gltA, KCCMI11401P sugR(GTG)
Tn::gltA, KCCM11401P sugR(TTG) Tn::gltA, va KCCM11401P sugR(B6) Tn::gltA)
va chung gbc don (KCCM11401P) duge dan tuong tmg 1én méi trudng dia CM chira
arginin 1mM (1% glucoza, 1% polypepton, 0,5% dich chiét nAm men, 0,5% dich chiét
bo, 0,25% NaCl, 0,2% ure, 100 pl of 50% NaOH, 2% aga, pH = 6,8, trén co so 1 lit),
va duoc nudi cay & 30°C trong 24 gid.

MBOi chiing dugc nubi ciy tir d6 v6i luong khoang 1 vong platin duoc nudi ciy
trong 25ml méi trudng chuin d6 (8% glucoza, 0,25% protein ddu nanh, 0,50% chit rin
chiét ngd, 4% (NH;),SO04, 0,1% KH,PO,, 0,05% MgSO4 7H,0, 0,15% ure, biotin 100
g, thiamin HCl 3mg, axit canxi-pantothenic 3mg, nicotinamit 3mg, 5% CaCO; 1 lit,

trén co sé 1 1it), va duoc nudi cdy bang cach lic & 30°C & tdc d6 200 vong/phut trong

50 gio.
Béang 6

Chuing Putresxin (g/1) Nang suat |Oié tr
(g/l/h) (%)

KCCM11401P 53 0,106 100

KCCM11401P sugR (TTG) 5,6 10,112 106

KCCM11401P sugR (GTG) 5,5 0,110 104

KCCM11401P sugR (B6) 5.4 0,108 102
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KCCM11401P Tn::gltA 5,6 0,112 106
KCCM11401P sugR (TTG)|6,1 0,122 115
Tn::gltA
KCCM11401P sugR (GTG)|5.9 0,118 111
Tn::gltA
KCCMI11401P sugR (B6) Tn::gltA |5,8 0,116 109

Nhu dugc thé hién trong Bang 6 trén day, ching di duoc cai bién cua
Corynebacterium glutamicum véi sugR da duge 1am suy yéu hoidc gltA di dugc 1am
tang cudong cho thdy muc gia ting vé kha ning tao ra putresxin so v6i ching khong
duoc cai bién, KCCM11401P, tir 2% dén 6%, va ngoai ra, ching da dugc cai bién cua
Corynebacterium glutamicum ddng thoi voi sugR d3 dugc 1am suy yéu va gltA da
duoc lam ting cudng cho thdy mirc gia ting vé kha ning tao ra putresxin tir 9% dén
15% v6i kha nang tao ra putresxin. Khing dinh ring, cac két qua nay pha hop véi viée
]am sang to cac két qua ciia Bang 5.

Vi du 6. Piéu ché ching di duoc 1am suy yéu sugR tir ching c6 kha ning tao ra
ornithin

Pé khing dinh liéu viéc l1am suy yéu gen sugR c6 ngudn gbc tir
Corynebacterium glutamicum ATCC13032 cé c6 anh huéng dén kha ning tao ra
ornithin, ching ci bién duoc diéu ché bang cach sir dung vecto dugc didu ché trongVi
du 1-1.

Plasmid dugc didu ché trongVi du 1-1, tiac 13, pDZ-1'sugR(GTG), pDZ-
1'sugR(TTG), va pDZ-1'sugR(B6), dugc dua vao chung KCCM11137P (Patent Han
qubc sb6 10-1372635), dugc chuan bi bang cach sir dung Corynebacterium glutamicum
ATCC13032 1am ching gbc, bang cach dién di dé thu dugc thé bién nap, va thé bién
nap dugc dan 1én dia trong mdi truong dia BHIS (dich truyén tim Braine 37 g/l,
sorbitol 91 g/l, va agar 2%) chira kanamyxin (25 pg/ml) va X-gal (5-bromo-4-chloro-
3-indolin-D-galactosit) va dugc nudi cdy dé thu duoc tip doan. Trong s cac tip doan
nay, tdp doan mau xanh dugc chon va nhd dé cac ching dugc dua vao cung véi
plasmid plasmid pDZ-1’sugR(GTG), pDZ-1’sugR(TTG), va pDZ-1’sugR(B6) dugc

chon.
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Chung dugc chon dugc nudi céy béng cach 1ic (30°C, 8gi0) trong mdi truong
(glucoza 10 g/, polypepton 10 g/1, dich chiét ndm men 5 g/1, dich chiét bd 5 g/1, NaCl
2,5 g/l, ure 2 g/1, pH = 6,8) va duogc pha lodng theo bac tir 10 dén 107, dan 1én dia
trong moi trudng rin chira X-gal, va dugc nudi ciy dé tao thanh tip doan. Trong sb
cac tdp doan vira dugc tao ra, tdp doan mau tring ma xuét hién & tc do chdy tuong
g dugc chon va cac chung, trong d6 codon khoi dau ciia sugR duge thay dbi thanh
GTG hoidc TTG bang cach trao dbi chéo thir cip hodc cac ching trong d6 gen khéi dau
duoc thay dbi thanh B6 cubi cung cling dugc chon. V& ching cudi cing duoc chon,
PCR duoc thuc hién b%mg cach sir dung cidp doan mdi cla SEQ ID NO: 43 va 47 va
tiép theo it khang dinh rang codon khoi dau cia sugR dugc thay d6i thanh GTG hoic
TTG. Cac ching d3 duoc cai bién cia Corynebacterium glutamicum dugc goi 1a
KCCM11137P sugR(GTG), KCCM11137P sugR(TTG), va KCCM11137P sugR(B6),
mot cach turong ung.

Vi du 7. Pidu ché chung duoc ting cudng gltA tir cac chimg c6 kha ning tao ra
ornithin

Pé khang dinh tac dung ciia viéc lam ting cudong Gen gltA trong ching c6 kha
nang tao thanh ornithin 1én sy hinh thanh ornithin cia né, ching da dugc cai bién dugc
chudn bi bang cach xen cai Gen gltA vao nhifm sic thé ciia ching c6 kha ning tao ra
ornithin bang cach str dung vecto dugc diéu ché trongVi du 2-1.

Cu thé 13, vecto dugc diéu ché trongVi du 2-1 dugc dua vao ching
KCCM11137P (Patent Han qudc s6 10-1372635) bang cach dién di dé thu dugc thé
bién nap, va thé bién nap duoc nudi cdy bang cach lic (30°C, 8 gid) trong méi trudng
(glucoza 10 g/1, polypepton 10 g/1, dich chiét nAm men 5 g/1, dich chiét bd 5 g/1, NaCl
2,5 g/l, ure 2 g/l, pH = 6,8), duoc pha loing theo béc tir 10 dén 107, dan 1én dia
trong mdi trudong rin chira X-gal, va duoc nudi ciy dé tao thanh tap doan.

Trong sb cac tap doan vura dugce tao ra, tdp doan mau tra"mg ma xuét hién & toc
d6 chay tuong tmg dugc chon va ching trong d6 gen ma héa gltA duge dua vio bing
cach trao dbi chéo thir cip cudi cing dugce chon. Vé ching dugc chon sau cing niy,
PCR duogc thuc hién béng cach sir dung cé@p doan mdi cla SEQ ID NOS: 50 va 51 va
khing dinh ring gen mi hoéa gltA duoc dwa vao do6, va chiung dd duoc cai bién cua

Corynebacterium glutamicum dugc goi la KCCM11137P Tn::gltA.
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Vi du 8. PBiéu ché chung két hop tich hop 1am suy yéu gltA va lam ting cudng gltA va
khing dinh kha ning tao ra putresxin cila cac ching

8-1. Piéu ché chung trén co s¢ ATCCI3032s c6 kha ning tao ra ornithin két
hop tich hop 1am suy yéu gltA va lam ting cuong gltA

Pé khing dinh tic dung cua viéc lam ting cudng hoat tinh cla ning suit
ornithin trong KCCM11137P d3 duogc 1am suy yéu sugR sugR (GTG), KCCM11137P
sugR (TTG), va KCCM11137P sugR (B6) dugc diéu ché trongVi du 6 bang c4ch xen
cai gen gltA vao nhiém sic thé, gen gltA duoc dua vao gen transposon. Cu thé, vecto
pDZTnl -glt4 dugc diéu ché trongVi du 2-1 duoc sit dung.

Plasmid pDZTnl -gltA dugc bién nap thanh Corynebacterium glutamicum
KCCM11137P sugR TTG) theo cach giéng nhu trong Vi du 2-1 va ching dugc ting
cuong gltA dugc chon. Cac ching di duoc cai bién vira dugc chon cua
Corynebacterium glutamicum dugc goi 1 KCCM11137P sugR(GTG) Tn:gltA,
KCCM11137P sugR(TTG) Tn::gltA, va KCCM11137P sugR(B6) Tn::gltA, mdt cach
trong Ung.

8-2. Panh gia chiing két hop v6i su tiép hop lam suy yéu gltA va lam ting
- cuong gltA 1én kha ndng tao ra ornithin

Pé khing dinh tac dung 1am suy yéu gltA va lam ting cudong gltA & chung c6
kha ndng tao thanh ornithin vé su tao thanh ornithin cua chung, nédng suit ornithin
duoc so sanh trong sb ching da duoc cai bién cia Corynebacterium glutamicum duge
diéu ché trong Vi du 8-1.
| Cu thé 13, 7 loai khac nhau cta ching d3 dugc cai bién cta Corynebacterium
glutamicum (tac la, (KCCMI11137P sugR(GTG), KCCMI11137P sugR(TTG),
KCCM11137P sugR(B6), KCCM11137P Tn::gltA, KCCMI11137P sugR(GTG)
Tn::gltA, KCCM11137P sugR(TTG) Tn::gltA, va KCCM11137P sugR(B6) Tn::gltA)
va ching gbc don (KCCM11137P) dugc dan tuong tmg 1én méi truong dia CM chira
arginin 1mM (1% glucoza, 1% polypepton, 0,5% dich chiét ndm men, 0,5% dich chiét
bo, 0,25% NaCl, 0,2% ure, 100 pl of 50% NaOH, 2% aga, pH = 6,8, trén co s¢ 1 lit),
va dugce nudi cy & 30°C trong 24 gio.

MB&i ching duoc nudi cy tir d6 véi luong khoang 1 vong platin dugc nubi ciy

trong 25ml méi trudong chuin d6 (8% glucoza, 0,25% protein dau nanh, 0,50% chét rin
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chiét ngo, 4% (NH,),SO,, 0,1% KH,PO,, 0,05% MgS0,- 7H,0, 0,15% ure, biotin 100
g, thiamin HCI 3mg, axit canxi-pantothenic 3mg, nicotinamit 3mg, 5% CaCO; trén co
s& 1 1it), va duge nudi cdy bang cach lic & 30°C & tdc d6 200 vong/phiit trong 50 gid.
Trong tit ca nhimg 1in nudi cdy ching, 1mM arginin duoc thém vao mdi trudong. Sau
khi hoan thanh viéc nudi cdy, ndng dd ciia ornithin duoc tao ra trong mdi 14n nudi ciy

duoc do va két qua dugc thé hién trong Bang 7 dudi day.

Bang 7
Chin | Omithin __ |Nang sudt  |Gia tni
(gD (g/Vh) (%)
KCCM11137P 11,5 0,230 100
KCCMI1137P sugR(TTG) 12,5 0,250 109
KCCM11137P sugR(GTG) 12,3 0,246 107
KCCMI1137P sugR(B6) 12,5 0,250 109
KCCM11137P Tn::gltA 12,4 0,248 108
KCCM11137P sugR(TTG) Tn::gltA (13,5 0,270 117
KCCM11137P sugR(GTG) Tn::gltA |13 0,260 113
KCCM11137P sugR(B6) Tn::gltA  [12,9 0,258 112

Nhu dugc thé hién trong Bang 7 trén ddy, ching d3 dugc cai bién cua
Corynebacterium glutamicum bang sugR d3 duoc 1am suy yéu hodc gltA di duoc 1am
tang cudng cho thiy mic gia ting vé nang suit ornithin so véi ching khéng duoc cai
bién, KCCM11137P, tir 7% dén 9%, va ngoai ra, ching di duoc cai bién cua
Corynebacterium glutamicum d6ng thoi véi sugR di duoc 1am suy yéu va gltA da
duoc 1am tang cudng cho thdy mic gia ting vé ning suat ornithin tir 12% dén 17% vé
nang suat ornithin.

Chéc chén 13, trong ching Corynebacterium d tao ra putresxin hodc ornithin,
khing dinh rang sy hinh thanh putresxin va ornithin c6 thé dugc gia ting bang cich
Jam suy yéu sugR hodc lam ting cuong gltA, va khi gltA dugc lam ting cudng trong
khi 1am suy yéu sugR, sy hinh thanh putresxin va ornithin dugc gia ting dang ké.

Tir phan trén ddy, ngudi c6 trinh d6 trong linh vuc k§ thuat cia sang ché s& co

thé hiéu rang sang ché c6 thé duoc thuc hién & cac dang cu thé ma khong 1am thay d6i
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ban chét k¥ thuat hodc cac dic tinh thiét yéu cua sang ché. V& diém nay, cac phuong
an dugc dua ra lam vi du dugc bdc 16 trong ban mo ta nay chi dé dung cho muc dich
minh hoa va khong dugc xem 1a gidi han pham vi cua sang ché. That ra, sang ché dugc
du dinh d bao ham khéng chi cic phuong 4n dugc dua ra lam vi du ma con bao gbm
cac phuong an thay thé, cac cai bién, twong duong khac nhau va cac phuong an khéc
ma c6 thé duoc tinh dén trong ndi dung va pham vi cia sang ché nhu dugce xac dinh

trong yéu cau bao ho kém theo.
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YEU CAUBAO HO
1. Vi sinh vat bién ddi thudc ching Corynebacterium dé tao ra putresxin hodc
ornithin, trong d6 hoat tinh cta chét diéu hoa phién ma cla co ché chuyén hoa duong
(SugR) duoc lam yéu di so v6i hoat tinh ni sinh ctia no6 va hoat tinh cia xitrat syntaza
(GltA) dugc gia ting so v6i hoat tinh ndi sinh ctia no.
2. Vi sinh vét theo diém 1, trong do6 chit diéu hoa phién mé cua co ché chuyén héa
duodng chira trinh ty axit amin la SEQ ID NO: 1 hodc SEQ ID NO: 3.
3. Vi sinh vét theo diém 1, trong do xitrat syntaza chtra trinh tu axit amin la SEQ ID
NO: 5 hodc SEQ ID NO: 7.
4. Vi sinh vat theo diém 1, trong d6 vi sinh vat thude ching Corynebacterium dugc
chon tr nhém bao gdbm  Corynebacterium glutamicum, Corynebacterium
ammoniagenes, Corynebacterium thermoaminogenes, Brevibacterium flavum, va
Brevibacterium lactofermentum.
5. Vi sinh vét theo diém 1, trong d6 hoat tinh ctia ornithin decarboxylaza (ODC) cling
duogc dua vao.
6. Vi sinh vat theo diém 5, trong d6 ornithin decarboxylaza chira trinh tw axit amin la
SEQ ID NO: 17.
7. Vi sinh vat theo diém 1, trong dohoat tinh cua i) ornithin carbamoyltransferaza
(ArgF), ii) chit xuét glutamat, hodc iii) ornithin carbamoyltransferaza va chat xuét
glutamat con dugc lam suy yéu so vé6i hoat tinh noi sinh ctia no.
8. Vi sinh vét theo diém 7, trong d6 ornithin carbamoyltransferaza chira trinh tu axit
amin 12 SEQ ID NO: 9 hodc SEQ ID NO: 11, va chét xuit glutamat chua trinh tu axit
amin 1a SEQ ID NO: 13 hodc SEQ ID NO: 15.
9. Vi sinh vét theo diém 1, trong do6 hoat tinh cua it nhit mot chét dugc chon tir nhém
bao gdm axetyl-gama-glutamyl-phosphat reductaza (ArgC), axetylglutamat syntaza
hoic ornithin axetyltransferaza (Argl), axetylglutamat kinaza (ArgB), va
axetylornithin aminotransferaza (ArgD) con dugce ting cudng so voi hoat tinh ndi sinh

cua no.

10. Vi sinh vat theo diém 9, trong d6 axetyl-gama-glutamyl-phosphat reductaza chira.

trinh ty axit amin 12 SEQ ID NO: 19 hoic SEQ ID NO: 21, axetylglutamat syntaza
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hodc ornithin axetyltransferaza chira trinh tu axit amin 1a SEQ ID NO: 23 hoic SEQ
ID NO: 25, axetylglutamat kinaza chira trinh tu axit amin 13 SEQ ID NO: 27 hodc SEQ
ID NO: 29, va axetylornithin aminotransferaza chira trinh tu axit amin 1la SEQ ID NO:
31 hoac SEQ ID NO: 33.
11. Vi sinh vt theo diém 1, trong do hoat tinh cua axetyltransferaza con dugc lam suy
yéu so v&i hoat tinh ndi sinh cua no.
12. Vi sinh vt theo diém 11, trong d6 axetyltransferaza chira trinh t axit amin 13 SEQ
ID NO: 35 hodc SEQ ID NO: 37.
13. Vi sinh v4t theo diém 1, trong d6 hoat tinh cta protein chta SEQ ID NO: 39 hoac
SEQ ID NO: 41 cdn dugc ting cudng so voi hoat tinh ndi sinh cua né.
14. Phuong phép tao ra putresxin hodc ornithin, trong 6 phuong phép niy bao gém:
(i) nuodi ciy vi sinh vat thudc ching Corynebacterium theo diém bat ky trong
s6 cac diém tir 1 dén 13 trong mdi truong; va
(ii) thu hdi putresxin hodc ornithin tir vi sinh vat d& dwoc nudi cdy hoic moi
truomg da duge nudi ciy.
15. Phuong phép theo diém 14, trong d6 vi sinh vat thudc chung Corynebacterium 13

Corynebacterium glutamicum.
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<110> CJ CHEILJEDANG CORPORATION
<120> VI SINH VAT BIEN DPOI THUQC CHUNG CORYNEBACTERIUM DE TAO RA
PUTRESXIN HOAC ORNITHIN VA PHUONG PHAP TAO RA PUTRESXIN HOAC ORNITHIN BANG
CACH sSU DUNG VI SINH VAT NAY
<130> OPAl16044
<150> KR10-2015-0090021
<151> 2015-06-24
<160> 51
<170> KopatentIn 2.0
<210> 1
<211> 259
<212> PRT
<213> Corynebacterium glutamicum ATCC13032 SugR
<400> 1 :
Met Tyr Ala Glu Glu Arg Arg Arg Gln Ile Ala Ser Leu Thr Ala Val
1 5 10 15
Glu Gly Arg Val Asn Val Thr Glu Leu Ala Gly Arg Phe Asp Val Thr
20 25 30
Ala Glu Thr Ile Arg Arg Asp Leu Ala Val Leu Asp Arg Glu Gly Ile
35 40 45
Val His Arg Val His Gly Gly Ala Val Ala Thr Gln Ser Phe Gln Thr
50 55 60
Thr Glu Leu Ser Leu Asp Thr Arg Phe Arg Ser Ala Sexr Ser Ala Lys
65 70 75 , 80
Tyr Ser Ile Ala Lys Ala Ala Met Gln Phe Leu Pro Ala Glu His Gly
85 90 95
Gly Leu Phe Leu Asp Ala Gly Thr Thr Val Thr Ala Leu Ala Asp Leu
100 105 110
Ile Ser Glu His Pro Ser Ser Lys Gln Trp Ser Ile Val Thr Asn Cys
115 120 125
Leu Pro Ile Ala Leu Asn Leu Ala Asn Ala Gly Leu Asp Asp Val Gln
130 135 140
Leu Leu Gly Gly Ser Val Arg Ala Ile Thr Gln Ala Val Val Gly Asp
145 150 155 160
Thr Ala Leu Arg Thr Leu Ala Leu Met Arg Ala Asp Val Val Phe TIle
165 170 175
Gly Thr Asn Ala Leu Thr Leu Asp His Gly Leu Ser Thr Ala Asp Ser
180 185 190
Gln Glu Ala Ala Met Lys Ser Ala Met Ile Thr Asn Ala His Lys Val
195 200 205
Val Val Leu Cys Asp Ser Thr Lys Met Gly Thr Asp Tyr Leu Val Ser
210 215 220
Phe Gly Ala Ile Ser Asp Ile Asp Val Val Val Thr Asp Ala Gly Ala
225 230 235 240
Pro Ala Ser Phe Val Glu Gln Leu Arg Glu Arg Asp Val Glu Val Val
245 250 255
Ile Ala Glu

<210> 2

<211> 780

<212> ADN

<213> Corynebacterium glutamicum ATCC13032 sugR

<400> 2

atgtacgcag aggagcgccg tcgacagatt gcctcattaa cggcagttga gggacgtgta
60

aatgtcacag aattagcggg ccgattcgat gtcactgcag agacgattcg acgagacctt
120

gcggtgctag accgcgaggg aattgttcac cgcgttcacg gtggcgcagt agccacccaa
180

tctttccaaa ccacagagtt gagcttggat actcgtttca ggtctgcatc gtcagcaaag
240
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tactccattg
300
gatgcgggaa
360
cagtggtcga
420
gatgatgtcc
480
actgecgcette
540
ttgacgttgg
600
atgatcacca
660
tacctcgtga
720
ccagcaagtt
780

780
<210> 3
<211> 25
<212> PR
<213>
<400>
Met Tyr
1
Glu

3
Ala

Gly Arg

Ala Glu Thr
35
His Arg
50
Glu

Val

Thr
65
Tyr

Leu

Ser Ile

Gly Leu Phe
Glu
115

Ile

Ile Ser
Pro
130
Leu

Leu

Leu
145
Thr

Gly

Ala Leu

Gly Thr Asn

Gln Glu Ala

195

Val vVal Leu
210

Phe Gly

225

Pro

Ala
Ala Ser

Ile

<210>
<211>

4
78

ccaaggcagc
ctactgttac
tcgtgaccaa
agctgcttgg
gtactctcgc
atcacggatt
acgcccacaa
gctttggege

tcgttgagceca

7
T

Glu Glu

5
Val Asn
20
Ile Arg

Val His

Ser Leu

Ala Lys

85
Leu Asp
100
His Pro

Ala Leu

Gly Ser

Arg
Val
Arg
Gly
Asp

70
Ala
Ala
Ser

Asn

Val

39414

gatgcagttc
tgctttggce
ctgcctecece
aggaagcgtt
gctgatgcgt
gtctacggcc
ggtggtggtg
aatcagcgat

gttgcgagaa

Corynebacterium glutamicum

Arg Arg

Thr Glu
Leu

40
Ala

Asp

Gly
55
Thr Arg

Ala Met

Gly Thr
Ala Lys
120
Leu Ala
135

Arg Ala

150

Thr
165
Leu

Arg

Ala
180
Ala Met

Cys Asp

Ile Ser

Leu
Thr
Lys
Ser

Asp

Ala Leu

Leu Asp
Ala
200
Lys

Ser

Thr
215

Ile Asp

230

Phe Val

245

0

Glu

Gln Leu

ctgccegcetg
gatctcattt
atcgcactta
cgcgcgatca
gcggatgtag
gattcccaag
ttgtgtgact
atcgatgtgg

cgcgatgtag

Ile
10
Ala

Gln Ala
Leu

25
Ala

Gly

Val Leu

Val Ala Thr

Phe Ser
75

Leu

Arg
Gln Phe

90
Thr Val
105

Gln

Thr

Trp Ser

Asn Ala Gly

Thr Gln
155
Ala

Ile
Met Arg
170
His Gly
185
Met

Leu

Ile Thr

Met Gly Thr

Val Val val
235
Glu Arg

250

Arg
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agcatggcgg
ctgagcatcc
atctggccaa
cccaggctgt
tgttcatcgg
aggctgccat
ccaccaagat
tggtcaccga

aagttgtgat

ATCC13869 SugR

Ser Leu

Arg Phe

Asp Arg
45
Gln Ser
60
Ala Ser

Pro Ala

Ala Leu

Ile Val
125
Leu Asp
140
Ala Vval

Asp Val

Ser Thr
Ala
205
Tyr

Asn

Asp
220
Thr Asp

Asp Val

Asp

30
Glu
Phe
Ser
Glu
Ala
110
Thr
Asp
val
val
Ala
190
His
Leu

Ala

Glu

actgttcctc
tagctccaag
cgccgggcett
tgtgggtgac
caccaacgcg

gaaatctgcg

gggcaccgac
tgcgggtgcea

tgcagaatga

Ala
15
Val

val
Thr

Gly Ile

Gln Thr

Ala Lys
80 -

His Gly
95

Asp Leu

Asn Cys

Val Gln

Gly Asp
160
Phe Ile
175
Asp Ser

Lys Val

Val Ser
Ala
240
Val

Gly

val
255
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<212> ADN
<213> Corynebacterium glutamicum ATCC13869 sugR
<400> 4
atgtacgcag aggagcgccg tcgacagatt gcctcattaa cggcagttga gggacgtgta
60
aatgtcacag aattagcggg ccgattcgat gtcactgcag agacgattcg acgagacctt
120
gcggtgctag accgcgaggg aattgttcac cgcecgttcacg gtggcecgcagt agccacccaa
180
tctttccaaa ccacagagtt gagcttggat actcgtttca ggtctgcatc gtcagcaaag
240
tactccattg ccaaggcagc gatgcagttc ctgcccgetg agcatggcgg actgttcecte
300
gatgcgggaa ctactgttac tgctttggcc gatctcattt ctgagcatcc tagcgccaag
360
cagtggtcga tcgtgaccaa ctgcctccce atcgcactta atctggccaa cgccgggcett
420
gatgatgtcc agctacttgg aggaagcgtt cgcgcgatca cccaggetgt tgtgggtgac
480
actgcgcttc gtactctecge gctgatgegt gecggatgtag tgttcatcgg caccaacgceg
540
ttgacgttgg atcacggatt gtctacggcc gattcccaag aggctgccat gaaatctgceg
600
atgatcacca acgcccacaa ggtggtggtg ttgtgtgact ccaccaagat gggcaccgac
660
tacctcgtga gctttggecge aatcagcgat atcgatgtgg tggtcaccga tgcgggtgca
720
ccagcaagtt tcgttgagca gttgcgagaa cgcgatgtag aagttgtgat tgcagaatga
780
780
<210> 5
<211> 437
<212> PRT
<213> Corynebacterium glutamicum ATCC13032 GltA
<400> 5
Met Phe Glu Arg Asp Ile Val Ala Thr Asp Asn Asn Lys Ala Val Leu
1 5 10 15
His Tyr Pro Gly Gly Glu Phe Glu Met Asp Ile Ile Glu Ala Ser Glu
20 25 30
Gly Asn Asn Gly Val Val Leu Gly Lys Met Leu Ser Glu Thr Gly Leu
35 40 45
Ile Thr Phe Asp Pro Gly Tyr Val Ser Thr Gly Ser Thr Glu Ser Lys
50 55 60
Ile Thr Tyr Ile Asp Gly Asp Ala Gly Ile Leu Arg Tyr Arg Gly Tyr
65 70 75 80
Asp Ile Ala Asp Leu Ala Glu Asn Ala Thr Phe Asn Glu Val Ser Tyr
85 90 95
Leu Leu Ile Asn Gly Glu Leu Pro Thr Pro Asp Glu Leu His Lys Phe
100 105 110
Asn Asp Glu Ile Arg His His Thr Leu Leu Asp Glu Asp Phe Lys Ser
115 120 125
Gln Phe Asn Val Phe Pro Arg Asp Ala His Pro Met Ala Thr Leu Ala
130 ) 135 140
Ser Ser Val Asn Ile Leu Ser Thr Tyr Tyr Gln Asp Gln Leu Asn Pro
145 150 155 160
Leu Asp Glu Ala Gln Leu Asp Lys Ala Thr Val Arg Leu Met Ala Lys
165 170 175
Val Pro Met Leu Ala Ala Tyr Ala His Arg Ala Arg Lys Gly Ala Pro
180 185 190
Tyr Met Tyr Pro Asp Asn Ser Leu Asn Ala Arg Glu Asn Phe Leu Arg
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195 200
Met Met Phe Gly Tyr Pro Thr Glu Pro Tyr Glu
210 215
Val Lys Ala Leu Asp Lys Leu Leu Ile Leu His
225 230 235
Asn Cys Ser Thr Ser Thr Val Arg Met Ile Gly
245 250
Met Phe Val Ser Ile Ala Gly Gly Ile Asn Ala
260 265
His Gly Gly Ala Asn Gln Ala Val Leu Glu Met
275 280
Ser Asn His Gly Gly Asp Ala Thr Glu Phe Met
290 295
Lys Glu Asp Gly Val Arg Leu Met Gly Phe Gly
305 310 315
Asn Tyr Asp Pro Arg Ala Ala Ile Val Lys Glu
325 330
Leu Glu His Leu Gly Gly Asp Asp Leu Leu ASp
340 345
Glu Glu Ile Ala Leu Ala Asp Asp Tyr Phe Ile
355 360
Pro Asn Val Asp Phe Tyr Thr Gly Leu Ile Tyr
370 375
Pro Thr Asp Phe Phe Thr Val Leu Phe Ala Ile
385 390 395
Trp Ile Ala His Tyr Arg Glu Gln Leu Gly Ala
405 410
Asn Arg Pro Arg Gln Val Tyr Thr Gly Asn Glu
420 425
Pro Arg Glu Glu Arg
435
<210> 6
<211> 1314
<212> ADN
<213> Corynebacterium glutamicum
<400> 6
atgtttgaaa gggatatcgt ggctactgat aacaacaagg
60
ggcgagttcg aaatggacat catcgaggct tctgagggta
120
aagatgctgt ctgagactgg actgatcact tttgacccag
180
accgagtcga agatcaccta catcgatggc gatgcgggaa
240
gacatcgctg atctggctga gaatgccacc ttcaacgagg
300
ggtgagctac caaccccaga tgagcttcac aagtttaacg
360
cttctggacg aggacttcaa gtcccagttc aacgtgttcc
420
gcaaccttgg cttecctcecggt taacattttg tctacctact
480
ctcgatgagg cacagcttga taaggcaacc gttcgcctceca
540
gctgcgtacg cacaccgcgc acgcaagggt gctccttaca
600
aatgcgcgtg agaacttcct gcgcatgatg ttcggttacc
660
gacccaatca tggtcaaggc tctggacaag ctgctcatcc
720

205
Ile Asp
220

Ala

Pro

Asp His

Ser Ala Gln

Leu Ser Gly
270
Glu Asp
285

Lys

Leu
Asn val
300
His

Arg Val

Thr Ala His

Ala Ile
350

Lys

Leu

Ser Arg

365

Arg Ala Met

380

Gly Arg Leu

Ala Gly Asn

Ser Arg Lys

430

ATCC13032 gltA

ctgtcctgca
acaacggtgt
gttatgtgag
tcctgegtta
tttcttacct
acgagattcg
cacgcgacgc
accaggacca
tggcaaaggt
tgtacccaga
caaccgagcc

tgcacgctga

Ile Met

Glu Gln
240
Ala Asn
255
Pro Leu

Ile Lys

Lys Asn

Tyr Lys

320

Glu Ile

‘335

Lys Leu

Leu Tyr
Gly Phe

Pro Gly

400

Lys Ile

415

Leu Val

ctacccecggt
tgtcctggge
cactggctcc
ccgcggctat
acttatcaac
ccaccacacc
tcacccaatg
gctgaaccca
tccaatgctg
caactcecctce
atacgagatc

ccacgagcag
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aactgctcca
780
atcgctggtg
840
ctggagatgce
900
aaggtcaaga
960
aactacgatc
1020
ggtggcgacg
1080
tacttcatct
1140
gcaatgggct
1200
tggatcgctce
1260
caggtctaca
1314

<210>
<211>
<212>
<213>
<400>
Met Phe

7
43
PR

7
Glu
Tyr Pro
Asn

35
Phe

Asn

Thr
50
Ile Thr
65
Asp

Tyr

Ile Ala

Leu Leu Ile
Glu
115

Asn

Asn Asp

Gln Phe

130

Ser Ser Val

145

Leu Asp Glu

Val Pro Met

Tyr Met Tyr

195

Met Met Phe

210

Val Lys Ala

225

Asn Cys Ser

Met Phe Val

His Gly Gly

cctccaccgt
gcatcaacgc
tcgaagacat
acaaggaaga
cacgtgcagc
atcttectgga
cccgcaagcet
tcccaactga
actaccgcga

ccggcaacga

7
T

Arg Asp

5
Gly Gly
20
Gly Vval

Asp Pro

Ile Asp
Leu

85
Gly

Asp

Asn
100
Ile Arg

Val Phe

Asn Ile

Glu
Val
Gly
Gly

70
Ala
Glu
His
Pro

Leu

39414

tcgtatgatc
tctgtecegge
caagagcaac
cggcgtccge
aatcgtcaag
tctggcaaté
ctacccgaac
cttcttcacc
gcagctcggt

atcccgcaag

Corynebacterium glutamicum

Ile Val Ala Thr

Phe Glu

Leu Gly
40
Tyr Val
55
Asp Ala

Glu Asn

Leu Pro
Thr
120
Asp

His

Arg
135

Ser Thr

150

Ala Gln
165
Leu Ala
180
Pro Asp

Gly Tyr

Leu Asp

Leu
Ala
Asn
Pro

Lys

Asp Lys

Tyr Ala

Ser Leu
200
Thr Glu
215

Leu Leu

230

Thr Ser
245
Ser Ile
260

Ala Asn

Thr

Ala

Gln

Val Arg

Gly Gly

Ala Vval

ggttcecgcac

ccactgcacg
cacggtggceg
ctcatgggct
gagaccgcac
aagctggaag
gtagacttct
gtattgttcg
gcagcaggca

ttggttccte

Asp Asn
10

Met Asp Ile

25

Lys

Met Leu

Ser Thr Gly

Ile Leu
75
Phe

Gly
Ala Thr

90
Thr Pro
105

Leu

Asp

Leu Asp

Ala His Pro
Gln
155

val

Tyr Tyr

Ala Thr
170
His Arg Ala
185
Asn

Ala Arg

Pro Tyr Glu
His
235
Gly

Ile Leu

Ile
250
Asn

Met
Ile Ala
265
Leu

Glu Met

aggccaacat
gtggcgcaaa
acgcaaccga
tcggacaccg
acgagatcct
aaattgcact
acaccggcct
caatcggtceg

acaagatcaa

gcgaggagcyg

ATCC13869 GltA

Asn Lys

Ile Glu
Glu
45
Thr

Ser

Ser
60
Arg Tyr

Asn Glu

Glu Leu

Glu Asp
125
Met Ala
140
Asp Gln

Arg Leu

Arg Lys

Glu Asn
205
Ile Asp
220
Ala Asp

Ser Ala

Leu Ser

Leu Glu

Ala
Ala

30
Thr
Glu
Arg
val
His
110
Phe
Thr
Leu
Met
Gly
190
Phe
Pro
His
Gln
Gly

270
Asp

gtttgtctec
ccaggctgtt
gttcatgaac
cgtttacaag
cgagcacctc
ggctgatgat
gatctaccgce
tctgccagga
ccgecccacgce

ctaa

val
15
Ser

Leu
Glu

Gly Leu

Ser Lys

Gly Tyr
80
Ser Tyr
95
Lys Phe

Lys Ser

Leu Ala

Asn

Ala
175
Ala

Leu Arg

Ile Met

Glu Gln
240
Ala Asn
255
Pro Leu

Ile Lys


CVH140
Textbox
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275 280 285
Asn Asn His Gly Gly Asp Ala Thr Ala Phe Met Asn Lys Val
290 295 300
Lys Glu Asp Gly Val Arg Leu Met Gly Phe Gly His Arg Val
305 310 315
Asn Tyr Asp Pro Arg Ala Ala Ile Val Lys Glu Thr Ala His
325 330
Leu Glu His Leu Gly Gly Asp Asp Leu Leu Asp Leu Ala Ile
340 345 350
Glu Glu Ile Ala Leu Ala Asp Asp Cys Phe Ile Ser Arg Lys
355 360 365
Pro Asn Val Asp Phe Tyr Thr Gly Leu Ile Tyr Arg Ala Met
370 375 380
Pro Thr Asp Phe Phe Thr Val Leu Phe Ala Ile Gly Arg Leu
385 390 395
Trp Ile Ala His Tyr Arg Glu Gln Leu Gly Ala Ala Gly Asn
405 410
Asn Arg Pro Arg Gln Val Tyr Thr Gly Lys Glu Ser Arg Lys
420 425 430
Pro Arg Glu Glu Arg
435
<210> 8
<211> 1314
<212> ADN
<213> Corynebacterium glutamicum ATCC13869 gltA
<400> 8
atgtttgaaa gggatatcgt ggctactgat aacaacaagg ctgtcctgca
60
ggcgagttcg aaatggacat catcgaggct tctgagggta acaacggtgt
120
aagatgctgt ctgagactgg actgatcact tttgacccag gttatgtgag
180
accgagtcga agatcaccta catcgatggc gatgcgggaa tcctgcgtta
240
gacatcgctg atctggctga gaatgccacc ttcaacgagg tttcttacct
300
ggtgagctac caaccccaga tgagcttcac aagtttaacg acgagattcg
360
cttctggacg aggacttcaa gtcccagttc aacgtgttcc cacgcgacgc
420
gcaaccttgg cttcctcggt taacattttg tctacctact accaggatca
480
ctcgatgagg cacagcttga taaggcaacc gttcgcctca tggcaaaggt
540
gctgcgtacg cacaccgcgc acgcaagggt gctccttaca tgtacccaga
600
aacgcgcgtg agaacttcct gcgcatgatg ttcggttacc caaccgagcc
660
gacccaatca tggtcaaggc tctggacaag ctgctcatcc tgcacgctga
720
aactgctcca cctccaccgt tcgtatgatc ggttccgcac aggccaacat
780
atcgctggtg gcatcaacge tctgtcecggce ccactgcacg gtggcgcaaa
840
ctggagatgc tcgaagacat caagaacaac cacggtggcg acgcaaccgc
900
aaggtcaaga acaaggaaga cggcgtccgc ctcatgggct tcggacaccg
960
aactacgatc cacgtgcagc aatcgtcaag gagaccgcac acgagatcct
1020

-45-

Lys Asn

Tyr Lys

320

Glu Ile

335

Lys Leu

Leu Tyr
Phe
Gly

400

Lys Ile

415

Leu Val

ctacccecggt
tgtcectgggce
cactggctcc
ccgeggctat
acttatcaac
ccaccacacc
tcacccaatg
gctgaaccca
tccaatgctg
caactcccte
atacgagatc
ccacgagcag
gtttgtctcc
ccaggctgtt
gttcatgaac
cgtttacaag

cgagcacctc


CVH140
Textbox


ggtggcgacg
1080
tgcttcatct
1140
gcaatgggct
1200
tggatcgctc
1260
caggtctaca

atcttctgga
cccgcaagct
tcccaactga

actaccgcga

ccggcaagga

39414

tctggcaatc
ctacccgaac
cttcttcacc
gcagctcggt

atcccgcaag

aagctggaag
gtagacttct
gtattgttcg
gcagcaggca

ttggttcctc

1314
<210
<211
<212
<213
<400
Met
1
Thr
Ala
Val
Gly
65
Ser
Ser
Phe
Ser
val
145
Lys
Met
Glu
cly
val
225
Met
val
His
Asp

Ala
305

<210
<211
<212
<213

>
>
>
>
>
Thr
Pro
Ala
Leu
50
Ile
Gln
Arg
His
Asp
130
Glu
Ala
Ile
Gly
Gln
210
Ala
Glu
Asn
Cys
Gly

290
Gln

>
>
>
>

9
31
PR

9
T

Corynebacterium glutamicum

9

Ser Gln Pro Gln Val Arg His

Ala
Pro

35
Phe
Ala
Met
Tyr
Ala
115
Asp
Asn
Val
Gly
Phe
195
Glu
Gly
Asn
Asp
Leu
275
Pro
Lys

10
96

Glu

20
Phe
Asp
His
Gly
val
100
Met
Leu
Leu
Tyr
Phe
180
Gln
Thr
Ala
Asp
Glu
260
Pro

Ala

Ala

0

ADN
Corynebacterium glutamicum

5
Gln

Ser
Lys
Leu
Lys

85
Glu
Ala
His
Ser
Leu
165
Ala
Pro
Gly
Asp
Gly
245
Val
Ala

Ser

Leu

Ala
Glu
Thr
Gly

70
Gly
Ala
Glu
Pro
Pro
150
Gly
Thr
Arg
Ala
Val
230
Ile
Met
Tyr
Lys

Leu
310

Glu
Arg
Ser

55
Gly
Glu
Ile
Thr
Cys
135
Glu
Asp
Ala
Ala
Lys
215
val
Asp
Ala
Arg
val

295
val

Val
Pro

40
Thr
His
Ser
val
Ser
120
Gln
Glu
Gly
Gly
Glu
200
val
Ile
Arg
Lys
Gly

280
Phe

Trp

Leu

25
Leu
Arg
Ala
Leu
Trp
105
Thr
Ile

Gly

Met
185
Phe
Val
Thr
Thr
Ala
265
Lys
Asp

Leu

aaattgcact
acaccggcct
caatcggtcg

acaagatcaa

gcgaggagcg

ATCC13032 ArgF

Phe

10
Thr
Glu
Thr
Ile
Gln

90
Arg
val
Leu
Pro
Asn
170
AsSp
vVal
val
Asp
Thr
250
Asn
Glu

Glu

Leu

Leu
Leu
Gly
Arg
val

75
Asp
Thr
Pro
Ala
Ala
155
Asn
Ile
Glu
Thr
Thr
235
Pro
Asp
val

Ala

Ala
315

Ala Asp Asp

Ala Ala Lys
30
Pro Lys Ser
45
Phe Ser

60

val

Phe

Asp Ser

Thr Ala Ala
His
110
Asn

Ala

Val
125
Asp Leu Gln
140
Gly

Leu Lys

Met Ala Asn
Ile
190

Glu

Ser Ile

Ala
205
Ser

Arg
Asp Leu
220
Trp

Val Ser

Phe Val Pro
Ile
270

Ser

Gly Ala

Ala Ala
285
Glu Asn
300

Asn

Arg

Gln Pro

ATCC1l3032 argF

-46-

ggctgatgat
gatctaccge
tctgccagga
ccgceccacgce

ctaa

Asp

15
Leu
Val
Asp
Gly
Val

95
Ser
Ser
Thr
Gly
Ser
175
Ala
Lys
Asp
Met
Tyr
255
Phe
Val

Leu

Arg

Leu
Lys
Ala
Ala
Ser

80
Leu
Asn
Leu
Ile
Lys
160
Tyr
Pro
Arg
Glu
Gly
240
Gln
Leu

Ile

His
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<400> 10

atgacttcac aaccacaggt tcgccatttt ctggctgatg

60

caggcagagg ttttgaccct agccgcaaag ctcaaggcag

120

ctcgagggac caaagtccgt tgcagttctt tttgataaga

180

tcecttcgacg cgggcatcge tcatttgggt ggacacgcca

240

tcacagatgg gtaagggcga gtccctgcag gacaccgcag

300

gaagcaattg tgtggcgcac ctacgcacac agcaatttcc

360

actgtgccge tggtgaactc cttgtccgat gatctgcacc

420

ctgcagacta tcgtggaaaa cctcagccct gaagaaggcc

480

aaggctgtgt acctgggcga tggcgacaac aacatggcca

540

gccaccgcgg gcatggatat ttccatcatc gectcecctgaag

600

ttcgtggage gcgcggaaaa gcgtggccag gaaaccggcg

660

agcctcgacg aggttgccgg cgccgatgtt gtcatcaccg

720

atggaaaacg acggcatcga tcgcaccaca cctttegtte

780

gtcatggcga aagctaacga cggcgccatc ttcctgcact

840

aaagaagtgg cagcctccgt gattgatgga ccagcgtcca

900

aaccgcctcc acgctcagaa agcactgctg gtgtggetge

960

960

<210> 11

<211> 319

<212> PRT

<213> Corynebacterium glutamicum

<400> 11 :

Met Thr Ser Gln Pro Gln Val Arg His Phe Leu

1 5 10

Thr Pro Ala Glu Gln Ala Glu Val Leu Thr Leu
20 25

Ala Ala Pro Phe Ser Glu Arg Pro Leu Glu Gly

35 40
Val Leu Phe Asp Lys Thr Ser Thr Arg Thr Arg
50 55
Gly Ile Ala His Leu Gly Gly His Ala Ile Val
65 70 75
Ser Gln Met Gly Lys Gly Glu Thr Leu Gln Asp
85 90

Ser Arg Tyr Val Glu Ala Ile Val Trp Arg Thr
100 105

Phe His Ala Met Ala Glu Thr Ser Thr Vval Pro

115 120
Ser Asp Asp Leu His Pro Cys Gln Ile Leu Ala
130 135

Val Glu Asn Leu Ser Pro Glu Glu Gly Pro Ala

145 150 155

Lys Ala Val Tyr Leu Gly Asp Gly Asp Asn Asn

-47-

atgatctcac
cgcegtttte
cttcaactcg
tcgtcgtgga
ctgtattgtc
acgccatggc
catgccagat
cagcaggcct
actcctacat
ggttccagcce
cgaaggttgt
atacctgggt
cttaccaggt
gccttectge
aagttttcga

tggccaacca

ATCC13869 ArgF

Ala Asp Asp

Ala Ala Lys
30
Pro Lys Ser
45
Phe Ser

60

vVal

Phe

Asp Ser

Thr Ala Ala
His
110
Asn

Tyr Ala
val
125
Leu

Leu

Asp
140
Gly

Leu Lys

Met Ala

Gln

Asn

ccctgcagag
ggagcgtcca
tactcgcttc
ttccggtagce
ccgctacgtg
ggagacgtcc
tctggctgat
taagggtaag
gattggcttt
tcgtgcggaa
tgtcaccgac
atccatgggt
caacgatgag
ctaccgtggc
tgaagcagaa

gccgaggtaa

Asp Leu
15
Leu Lys

Vval Ala

Asp Ala
Ser

80
Leu

Gly

val
95
Ser Asn

Ser Leu

Thr Ile

Gly Lys
160

Ser Tyr
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165 170
Met Ile Gly Phe Ala Thr Ala Gly Met Asp Ile Ser Ile Ile
180 185 190
Glu Gly Phe Gln Pro Arg Ala Glu Phe Val Glu Arg Ala Glu
195 200 205
Gly Gln Glu Thr Gly Ala Lys Val Val Val Thr Asp Ser Leu
210 215 220
Val Ala Gly Ala Asp Val Val Ile Thr Asp Thr Trp Val Ser
225 230 235
Met Glu Asn Asp Gly Ile Asp Arg Thr Thr Pro Phe Val Pro
245 250
Val Asn Asp Glu Val Met Ala Lys Ala Asn Asp Gly Ala Ile
260 265 270
His Cys Leu Pro Ala Tyr Arg Gly Lys Glu Val Ala Ala Ser
275 280 285
Asp Gly Pro Ala Ser Lys Val Phe Asp Glu Ala Glu Asn Arg
290 295 300
Ala Gln Lys Ala Leu Leu Val Trp Leu Leu Ala His Gln Pro
305 310 315
<210> 12
<211> 960
<212> ADN
<213> _Corynebacterium glutamicum ATCC13869 argF
<400> 12
atgacttcac aaccacaggt tcgccatttc ctggctgatg atgatctcac
60
caggcagagg ttttgaccct agccgcaaag ctcaaggcag cgccgtttte
120
ctcgagggac caaagtccgt tgcagttctt tttgataaga cttcaactcg
180
tcecttecgacg cgggcatcge tcatttgggt ggacatgcca tcecgtcecgtgga
240 '
tcacagatgg gtaagggcga gaccctgcag gacaccgcag ctgtattgtce
300
gaagcaattg tgtggcgcac ctacgcacac agcaatttcc acgccatggc
360
actgtgccac tggtgaactc cttgtccgat gatctgcacc catgccagat
420
ctgcagacca tcgtggaaaa cctcagccct gaagaaggcc cagcaggcct
480
aaggctgtgt acctgggcga tggcgacaac aacatggcca actcctacat
540 ’
gccaccgegg gcatggatat ctccatcatc gctcctgaag ggttccagec
600
ttcgtggage gcgcggaaaa gcgtggccag gaaaccggcg cgaaggttgt
660 ‘
agcctcgacg aggttgccgg cgccgatgtt gtcatcaccg atacctgggt
720
atggaaaacg acggcatcga tcgcaccaca cctttecgtte cctaccaggt
780
gtcatggcga aagctaacga cggcgccatc ttcectgcact gecttectge
840
aaagaagtgg cagcctccgt gattgatgga ccagcgtcca aagttttcga
900
aaccgcctece acgctcagaa agcactgctg gtgtggectge tggcccacca
960
960
<210> 13
<211> 533

-48-

175

Ala Pro

Lys Arg
Asp Glu

Met Gly

240

Tyr Gln

255

Phe Leu

val Ile
Leu His

Arg

ccctgcagag
ggagcgtcca
tactcgcttc
ttcecggcagce
ccgctacgtg
ggagacgtcc
tctggctgat
taagggtaag
gattggcttt
tcgtgcggaa
tgtcaccgac
atccatgggt
caacgatgag
ctaccgcggc
tgaagcagaa

gccgaggtaa



<212>
<213>

<400> 13

Met
1
Trp
Phe
Arg
Phe
65
Leu
Ala
Ser
Gln
val
145
Thr
Cys
Ile
Glu
Ile
225
Thr
val
Ile
Gly
Ser
305
Ala
Asp
Leu
Glu
Tyr
385
Arg
Phe
Gly

Glu

Ile Leu
Ile Val

Leu Ile

35

Val Glu
50

Ala Gly

Ala Val
Ile Pro

Ile Val
115

Phe Gly

130

Glu Gly

Ile Ala
Ile Asn

Pro Met
195

Ala Ala

210

Leu Gly

Val Val
Thr Ala

Ile Ser
275

Thr Leu

290

Leu Ile

Ala Ala
Asn Ala

Asp Ser
355

Thr Ala

370

Tyr Pro

Met Ser
Lys Val
Trp Leu

435

Thr Ser
450

PRT
Corynebacterium glutamicum

Gly

ASp
20
Pro

Ser

val
Ser
Ala
100
Ala
val
Thr
Gln
Asn
180
Leu
Thr
Glu
Gly
Gly
260
Glu
Ile
Asp
Thr
Asp
340
Asp
Lys
Asn
Thr
Met
420

Ser

Ala

Val
5
Thr
Arg
Ala
Gly
Ala
85
Thr
Asp
Gly
vVal
Glu
165
Ser
Gly
Arg

Leu

Met

245

Asn
Phe
Asp
Ala
Val
325
Ala
Val
Pro
Arg
Ser
405
Thr

Pro

Pro

39414

Pro Ile Gln Tyr

Gly
Ile
Ala
val

70
Met
Ile
Phe
Asp
Ile
150
Thr
Asn
Ser

Arg

Asp

230

Pro
Gln
Trp
Ser
Ser
310
Ala
Ser
Leu
Asp
Trp
390
Leu
val

Ser

val

Phe
Gly
Asp

55
Tyr
Gln
Ala
Leu
Trp
135
Glu
val
Asn
Glu
Ala
215
Val
Trp
Trp
Glu
Leu
295
Pro
Ser
val
Glu
His
375
Gln
Leu
Glu

Thr

Ser
455

Asp
Arg

40
Ala
Ile
Ala
Ser
Ala
120
val
Ile
Ile
Trp
Asn
200
Leu
His
Met
Leu
Glu
280
His
Gln
Leu
Ile
Gln
360
Ser
Lys
Leu
Pro
Ala

440
Thr

val

25
Leu
Asp
Ala
Phe
Ala
105
Gly
Arg
Thr
Ile
Ser
185
Ile
Gly
Pro
val
val
265
Tyr
val
Ala

Ala

Asn

345

Glu
Leu
Ile
Gly
Ser
425

Thr

Pro

ATCC13032 NCgll221l

Leu

10
Ala
Ala
Thr
Gln
Gly

90
Ala
Phe
Phe
Met
Pro
170
Arg
Thr
Gln
Ala
Thr
250
Glu
Gly
Glu
Leu
Ala
330
Ala
Leu
Arg
Leu
Ala
410
Glu

Ser

Ser

-49-

Leu Tyr Ser Leu

Ile
Met
Thr
Ile

75
Phe
Ile
Phe
Glu
Arg
155
Asn
Ala
Asp
Glu
Thr
235
Met
Arg
Ser
His

Lys

- 315

Ser
Gly
Ser
Gly
Ser
395
Leu
Asn

Thr

Met

Ile
Arg
Lys

60
val
Ser
Gly
Ile
Gly
140
Ala
Ser
val
Val
Lys
220
Glu
Arg
Ala
Ala
Glu
300
Glu
Ser
Asn
Ser
Phe
380
Phe
Leu
Trp

Ala

Thr
460

Leu
Ile

45
Asn
Ala
Leu
Leu
Leu
125
Asn
Thr
Thr
val
Ile
205
Ile
Val
Phe
Ile
Thr
285
Glu
Pro
Asn
Pro
Glu
365
Phe
Gly
Leu
Gln
val

445
val

Val

30
Ile
Gln
Phe
Ala
Gly
110
Thr
Gly
Lys
Ala
val
190
Ala
Ala
Thr
Leu
Arg
270
Thr
Pro
Lys
Asp
Glu
350
Glu
Arg
Gly
Leu
Asn
430

Thr

Pro

Trp
Leu
Lys
Leu
Phe
Gly

95
Ala
Glu
Ile
Ile
Lys
175
Ile
Arg
Pro
Pro
val
255
Thr
Thr
Lys
Pro
Asp
335
Lys
Pro
Thr
Arg
Ser
415
Ser

Thr

Thr

Asn
Ala
Arg
Ala
Met

80
Ala
Gln
Lys
Val
Arg

160
val

Ser
Glu
Pro
240
Gln
Glu
Ser
Thr
Glu
320
Ala
Glu
Glu
Asp
val
400
Leu
Ser

Ser

Thr
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Val Glu Glu Thr Pro Thr Met Glu Ser Asn Val Glu Thr Gln Gln Glu
465 470 475 480
Thr Ser Thr Pro Ala Thr Ala Thr Pro Gln Arg Ala Asp Thr Ile Glu
485 490 495
Pro Thr Glu Glu Ala Thr Ser Gln Glu Glu Thr Thr Ala Ser Gln Thr
500 505 510
Gln Ser Pro Ala Val Glu Ala Pro Thr Ala Val Gln Glu Thr Val Ala
515 520 525
Pro Thr Ser Thr Pro
530
<210> 14
<211> 1602
<212> ADN .
<213> Corynebacterium glutamicum ATCC13032 NCgll221l
<400> 14
atgattttag gcgtacccat tcaatatttg ctctattcat tgtggaattg gattgtcgat
60
accggttttg atgtagcaat tatcctggtc ttggcgtttt tgattccacg tatcggccga
120
ctggccatge gtattatcaa gcgccgagtg gagtctgcag ccgatgecgga caccactaag
180
aaccagctceg cgttcgeccgg cgttggegtt tatatcgege aaattgtgge gtttttcatg
240 )
cttgcegtcect ccgecgatgca ggcttttggt ttctetcteg cgggegectge gattccggea
300
accattgcgt cagctgccat tggeccttggt gegcagtcga ttgttgegga cttettggec
360
ggatttttca tcctgacgga aaagcaattc ggcgtgggtg actgggtgcg ttttgagggc
420
aacggcatcg ttgtcgaagg caccgtcatt gagatcacca tgcgcgcgac caaaattcgce
480
acgattgcac aagagaccgt gatcatcccc aactccacgg cgaaagtgtg catcaacaat
540
tctaataact ggtcgegtge ggttgtegtt -attccgatce ccatgttggg ttctgaaaac
600
atcacagatg tcatcgcgcg ctctgaagect gcgactcgtce gecgcacttgg ccaggagaaa
660
atcgcaccgg aaatcctcgg tgaactcgat gtgcacccag ccacggaagt cacgccgcca
720 '
acggtggtcg gcatgeccgtg gatggtcacc atgegtttcce tcgtgcaagt caccgccggce
780
aatcaatggc tggtcgaacg cgccatccgce acagaaatca tcagcgaatt ctgggaagaa
840
tacggcagcg caaccactac atcgggaacc ctcattgatt ccttacacgt tgagcatgaa
900
gagccaaaga cctcgcecttat cgacgcctce ccccaggectce ttaaggaacc gaagccggag
960
gctgcggcga cggttgcatc gctagctgca tcctctaacg acgatgcaga caatgcagac
1020
gcctcggtga tcaatgcagg caatccagag aaggaacttg attccgatgt gctggaacaa
1080
gaactctcca gcgaagaacc ggaagaaaca gcaaaaccag atcactctct ccgaggcttce
1140
ttccgcactg attactaccc aaatcggtgg cagaagatcc tgtcgtttgg cggacgtgtce
1200
cgcatgagca cgtccctgtt gttgggtgcg ctgctcttge tgtcactatt taaggtcatg
1260
actgtggaac caagtgagaa ttggcaaaac tccagtggat ggctgtcacc aagcactgcc
1320

-50-



acctcaactg
1380
gtgcccacta
1440
acctcaaccc
1500
gccacgtcge
1560
accgcggtcc
1602

<210>
<211>
<212>
<213>
<400>
Met Ile
1
Trp

15
53
PR

15
Leu
Ile Val
Ile

35
Glu

Phe Leu
val

50
Ala

Arg
Phe

65
Leu

Gly

Ala Vval

Ala Ile Pro

Ile Val
115
Gly

Ser
Gln Phe
130
vVal Glu
145
Thr

Gly

Ile Ala

Cys Ile Asn

Ile Met
195
Ala

Pro
Glu Ala
210
Ile Leu
225

Thr

Gly

val val

Val Thr Ala

Ile Ile Asn
275
Thr Leu
290

Leu

Gly

Ser Ile

305

Ala Ala Ala

Asp Asn Ala

Leu Asp Ser

cggtgaccac
cggtggagga
ctgcaaccgce
aggaggaaac

aagagacagt

3
T

val
5
Thr

Gly
Asp G
20
Pro

Arg I

Ser Ala

vVal Gly
Ala

35
Thr

Ser M
Ala
100
Ala

I
Asp

val Gly

Thr val I
1
Gln Glu
165
Asn Ser
180
Leu

Gly S

Thr Arg

Glu Leu

Ala

Val

Phe

Asp

Thr

Asn

Arg

Asp

39414

ctccgaaact
gaccccaacg
aacgccccag
gactgcgtcg

tgcgccgacyg

Corynebacterium glutamicum

Pro Ile Gln Tyr

ly Phe Asp

le Gly Arg

40
Asp Ala

55
Tyr Ile
70
et

Gln Ala

le Ala Ser
Ala
120
Val

Leu

Trp
135
le Glu

50

Ile

val Ile

Asn Trp

er Glu Asn
200
Ala Leu
215

Val His

230

Gly Met
245
Gly Asn
260
Glu Phe

Ile Asp

Asp Ala

3
Thr Vval
325
Asp Ala
340

Asp Val

Pro
Gln
Trp
Ser
Ser
Ala
Ser

Leu

Trp Met

Trp Leu

Glu Glu
280
Leu His
295
Pro Gln
10

Ser Leu

Ala Ile

Glu Gln

tccgegecag
atggaatcta
cgagccgaca
cagacgcagt

tccacccectt

Leu Leu

10

Val Ala

"
P

Leu

Ile

Ala Met

Asp Thr Thr

Ala Gln Ile
75
Phe Gly Phe
90
Ala Ala

105

Gly

Ile

Phe Phe

Arg Phe Glu

Thr Met Arg

155

Ile Pro Asn
170

Ser Arg Ala

185

Ile Thr Asp

Gln Glu

Ala Thr

235

Val Thr Met
250

Val Glu

265

Tyr

Arg

Gly Ser

Val Glu His

Ala Leu Lys

315

Ala Ala Ser
330

Asn Ala

345

Glu

Gly

Leu Ser

-51-

taagcacgcce
acgtcgaaac
ccatcgaacc

ctccagcagt

ag

ATCC13869 NCgll221l

Tyr Ser Leu
Ile val

30
Ile

Leu

Ile
45
Asn

Arg

Lys
60
val Ala

Ser Leu Ala

Gly Leu Gly

110

Ile Leu Thr
125

Gly Asn

140

Ala

Gly

Thr Lys

Ser Thr Ala

Val Vval
190
Ala

Val
val Ile
205
Lys Ile Ala
220
Glu

Val Thr

Arg Phe Leu

Ala Ile Arg

270

Ala Thr Thr
285

Glu Glu

300

Glu

Pro
Lys
Ser Asp
Asn

350
Ser

Glu

Glu

ttcgatgaca
gcagcaggaa
gaccgaggaa

ggaagcacca

Trp Asn
15
Leu Ala

Lys Gln

Leu Ala

Phe Met
80
Gly Ala

Ala Gln

Glu Lys

Ile val

Ile Arg
160
Lys Val
175
Ile Pro

Arg Ser

Pro Glu
Pro
240
Gln

Pro

Val
255
Thr Glu

Thr Ser

Lys Thr
Glu
320
Ala

Pro

Asp
335
Lys Glu

Pro Glu
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355 360
Glu Thr Ala Lys Pro Asp His Ser Leu Arg Gly
370 375
Tyr Tyr Pro Asn Arg Trp Gln Lys Ile Leu Ser
385 390 395
Arg Met Ser Thr Ser Leu Leu Leu Gly Ala Leu
405 410
Phe Lys Val Met Thr Val Glu Pro Ser Glu Asn
420 425
Gly Trp Leu Ser Pro Ser Thr Ala Thr Ser Thr
435 440
Glu Thr Ser Ala Pro Ala Ser Thr Pro Ser Met
450 455
Val Glu Glu Thr Pro Thr Met Glu Ser Ser Val
465 470 475
Thr Ser Thr Pro Ala Thr Ala Thr Pro Gln Arg
485 490
Pro Thr Glu Glu Ala Thr Ser Gln Glu Glu Thr
500 505
Gln Ser Pro Ala Val Glu Ala Pro Thr Ala Val
515 520
Pro Thr Ser Thr Pro
530
<210> 16
<211> 1602
<212> ADN
<213> Corynebacterium glutamicum
<400> 16
atgattttag gcgtacccat tcaatatttg ctctattcat
60
accggttttg atgtagcaat tatcctggtc ttggcgtttt
120
ctggccatge gtattatcaa gcagcgagtg gagtctgcag
180
aaccagctcg cgttcgetgg cgttggegtt tatatcgcge
240
cttgccgtct ccgcgatgca ggcttttggt ttctctectceg
300
accattgcgt cagctgccat tggtcttggt gcgcagtcga
360 ’
ggatttttca tcctgacgga aaagcaattc ggcgtgggtg
420
aacggcatcg ttgttgaagg caccgtcatt gagatcacca
480
acgattgcac aagagaccgt gatcatcccg aactccacgg
540
tctaataact ggtcgegtgce ggttgtcgtt attccgatcce
600
atcacagatg tcatcgcgecg ctctgaagect gcgactegtce
660
atcgcaccgg aaatcctcgg tgaactcgat gtgcacccag
720
acggtggtcg gcatgccgtg gatggtcacc atgcgtttcc
780
aatcaatggc tggtcgaacg cgccatccgce acagaaatca
840
tacggcagcg caaccactac atcgggaacc ctcattgatt
900
gagccaaaga cctcgcttat cgacgcctcecc cecccaggcete
960

-52-

365
Phe Phe
380

Phe

Arg

Gly Gly

Leu Leu Leu

Gln Asn
430
Thr

Trp
Ala Val
445
Thr Vval
460

Glu

Pro

Thr Gln

Ala Asp Thr

Thr Ala Ser
510

Gln Glu Thr

525

ATCC13869 NCgll221

tgtggaattg
tgattccacg
ccgatgcgga
aaattgtggc
cgggcgctge
ttgttgcgga
actgggtgcg
tgcgcgegac
cgaaagtgtg
ccatgttggg
gcgcacttgg
ccacggaagt
tcgtgcaagt
tcaacgaatt
ccttacacgt

ttaaggaacc

Thr Asp
Val
400
Leu

Arg
Ser

415

Ser Ser

Thr Ser
Thr Thr

Gln Glu

480

Ile Glu

495

Gln Thr

Val Ala

gattgtcgat
tatcggccga
caccactaag
gttﬁttcatg
gattccggca
cttcttggcee
ctttgagggc
caaaattcgc
catcaacaat
ttctgaaaac
ccaggagaaa
cacaccgcca
caccgccggce
ctgggaagaa
tgagcatgaa

gaagccggag



gctgcggcga
1020
gcctcggcga
1080
gaactctcca
1140
ttccgcactg
1200
cgcatgagca
1260
actgtggaac
1320
acctcaactg
1380
gtgcccacta
1440
acctcaaccc
1500
gccacgtcgce
1560
accgcggtcc
1602

<210>
<211>
<212>
<213>
<400>
Met Lys
1
Ser

17
71
PR

17
Ser

Ser His

Val Ala Ala

35

Ala Leu Leu

50

Glu His Ala

65

Asn Glu Gln

Glu Asn Leu

Met Asn

115

Phe Lys Lys

130

Asn Val Phe

145

Leu Leu Ile

Lys Val Phe

Ala Ala Asn

cggttgcatc
tcaatgcagg
gcgaagaacc
attactaccc
cttccectgtt
caagtgagaa
cggtgaccac

cggtggagga
ctgcaaccgc
aggaggaaac

aagaaacagt

1
T

Met Asn
5
Arg Arg
20
vVal val

Lys Arg

val Glu

Gln Trp

85
Leu Pro
100
Ser Thr

His Pro

Arg Ala

Ile
Val
Ile
Thr Gly
Leu

70
Leu
Pro
Phe

Ala

Asp

39414

gctagctgca
caatccagag
ggaagaaaca
aaatcggtgg
gttgggtgcg
ttggcaaaac
ctccgaaact
gaccccaacg
aacgccccag
gactgcatcg

tgcgcecgacg

* Escherichia coli SpeC

Ala Ala

vVal Ala

Thr Ala
40
Phe
55
Pro Ala
Leu

Phe Tyr

Ala Cys
120
Gly Arg
135

Met Cys

150

Glu
165
Ala

His

His
180

Lys Val

195,

Val Leu Phe
: 210
Ile Gln
225

Phe

Ala

Gly Phe

Leu Arg Gln

Asp Arg

Gly Ala

Gly
Asp
Val
Asn

Thr

Ser Ala

Lys Thr

Thr Asn
200
Asn His
215

Pro Val

230

Ile Gly
245

Gln Ile

Gly

Arg

Ile Asp

Asp Val

tcgtctaacg
aaggaacttg
gcaaaaccag
cagaagatcc
ctgctcttgce
tccagtggat
tcecgcgecag
atggaatcta
cgagccgaca
cagacgcagt

tccacccctt

Ser Glu
10

Gly

Ser

Leu
25
Ala

Asp

Asp Ser

His Leu Pro

Val Thr
75
Ala

Gly
Glu Sser

90
Asp Thr Leu
105
Pro

Gly His

His Phe Tyr

Asn Ala Asp
155

Lys Asp Ala
170

Tyr Phe Val

185

Ala

Leu Leu

Lys Ser Asn
Glu
235

Cys

Tyr Leu
His
250
Pro

Ala

Ala Glu

-53-

acgatgcaga
attccgatgt
atcactctct
tgtegtttgg
tgtcactatt
ggctgtcacc
caagcacgcc
gcgtcgaaac
ccatcgaacc
ctccagcagt

ag

Leu Val

Thr Asp
Ser
45
Phe

Arg

val

60
Ala Vval
Ala
Thr

His
125
Phe

Gln

Asp
140
Val Lys

Gln Lys

Leu Asn

Thr Arg
205
His His
220
Ala Ser

Phe Asn

Lys Ala

Ser
Phe

30
Gly
Leu
Ile
Gln
Tyr
110
Gly
Phe
Leu
Phe
Gly
190
Gly
Gly
Arg

Glu

Asp

caatgcagac
gctggaacaa
ccgaggctte
cggacgtgtc
taaggtcatg
aagcactgcc
ttcgatgaca
gcagcaggaa
gaccgaggaa

ggaagcacca

Arg Leu
15
Thr Asp

Ile Leu

Tyr Ser

Asn Gly
80
Tyr Glu
95
vVal Glu
Phe

Gly Glu

Gly Asp
160
Ala Ala
175
Thr Ser

Asp Leu

Ala Leu

Pro
240
Tyr

Asn

Glu
255

Leu Pro



Arg
val
Tyr
305
Met
Pro
Ser
Ala
Ala
385
Ala
val
Leu
Asp
Glu
465
Tyr
Ala
Ala
Asn
Ala
545
Asp
val
Asp
Arg
Ser
625
Glu
Leu
Phe

Glu

Leu
705

Pro
Tyr
290
Ile
Met
Gly
Gln
Arg
370
Ser
Lys
Glu
Phe
Tyr
450
Pro
Phe
Glu
His
Ser
530
Gln
Ser
Arg
Leu
Gln
610
Ala
Gly
Cys
Leu
Leu

690
Tyr

<210>
<211>
<212>

Tyr
275
Asn
Leu
Ala
Ile
Thr
355
Phe
Thr
Ile
Ile
Arg
435
Pro
Gly
val
Thr
Tyr
515
Ile
Leu
Pro
Tyr
Tyr
595
Gln
Tyr
Arg
Val
Ala
675
Gln

Gly

18

260
Arg

Ala
Phe
Asp
Phe
340
Ser
Cys
Ser
His
Gly
420
Pro
Thr
Ala
Asp
Gly
500
Leu
Leu
val
Leu
Arg
580
val
Ser
Ile
Ile
val
660
Leu

Gly

Tyr

2136
ADN

Leu
Arg
Asp
Ser
325
Val
Gln
Pro
Pro
Glu
405
Ile
Phe
Ser
Lys
Pro
485
Glu
Arg
Phe
Ala
Val
565
Asp
Ser
Phe
Arg
Ala
645
Pro
Glu

vVal

val

Ala
Gln
Ser
310
Ser
Thr
Ile
His
Phe
390
Gly
Glu
Ile
val
Trp
470
Cys
Tyr
Glu
Leu
Met
550
Glu
Tyr
Phe
Pro
Gly
630
Ala
Gly
Glu

Tyr

Leu
710

Ile
val
295
Ala
Pro
Gln
His
Lys
375
Tyr
Glu
Ala
Pro
Leu
455
His
Lys
Ser
Asn
Leu
535
Leu
val
Thr
Asp
Ser
615
Asp
Glu
Glu
Gly
Ser

695
Lys

39414

Ile
280
Ile

Trp
Leu
Ser
Lys
360
Arg
Pro
Ser
Arg
Pro
440
Ala
Gly
Leu
Asp
Gly
520
Thr
Ala
Leu
Leu
val
600
Val
val
Gly
val
val

680
Glu

265
Gln

Asp
Val
Leu
vVal
345
Lys
Leu
Leu
Gly
Lys
425
Val
Ser
Phe
Leu
Phe
505
Ile
Pro
Gln
Pro
Arg
585
Lys
val
Glu
Ala
Trp
665

Asn

Thr

Leu
Thr
Gly
Leu
330
His
Asp
Asn
Phe
Arg
410
Ala
val
Asp
Glu
Leu
490
Gly
vVal
Ala
Phe
Ser
570
Gln
Asp
Met
Leu
Leu
650
Gly

Leu

Asp

Gly
val
Tyr
315
Glu
Lys
Asn
Asn
Ala
395
Arg
Ile
Asp
Arg
Gly
475
Thr
Val
Pro
Glu
Glu
555
val
Leu
Leu
Asn
Val
635
Pro
Gly

Leu

Ala

Thr
Gly
300
Glu
Leu
Gln
His
Ala
380
Ala
Leu
Leu
Gly
Arg
460
Tyr
Thr
Pro
Glu
Ser
540
Gln
Tyr
Cys
Gln
Pro
620
Arg
Tyr
Ala

Pro

Asp
700

Tyr
285
His
Gln
Asn
Gln
Ile
365
Phe
Leu
Trp
Ala
Lys
445
Phe
Ala
Pro
Ala
Lys
525
His
His
Asn
Gln
Lys
605
Gln
Ile
Pro
vVal
Gly

685
Gly

270
Asp

Leu
Phe
Glu
Ala
350
Arg
Met
Asp
Ala
Arg
430
Leu
Phe
Ala
Gly
Thr
510
Cys
Glu
Ile
Lys
Glu
590
Ala
Asp
Arg
Pro
Gln
670

Phe

val

Gly
Cys
Ile
Asn
335
Gly
Gly
Leu
val
Glu
415
Cys
Trp
Ser
Asp
Ile
495
Ile
Asp
Lys
Glu
Tyr
575
Met
Met
Ala
Asp
Gly
655
Arg

Ser

Lys

Thr
Asp
Pro
320
Asp
Phe
Gln
His
Asn
400
Cys
Lys
Gln
Phe
Gln
480
Asp
Leu
Leu
Leu
Asp
560
Pro
His
Phe
His
Ala
640
val
Tyr

Pro

Arg



<213>

<400> 18

39414

Escherichia coli speC

atgaaatcaa tgaatattgc cgccagtagt

60
cgcgtggtgg
120
gcggatagte
180
tttttgtatt
240
aacgagcagc
300
ccaccgtttt
360
cctggacatc
420
ttctttggtg
480
ctgcttattce
540
gccgataaaa
600
gcgctgttaa
660
cacggcgcgce
720
tttggtttca
780
attcgcgacg
840
cagctgggaa
900
catctgtgtg
960
atgatggcgg
1020
gtgactcagt
1080
aaagataacc
1140
tttatgctcc
1200
gccaaaattc
1260
attgaagcgce
1320
gttgttgatg
1380
tttttcagtt
1440
tattttgttg
1500
gaatatagcg
1560
attgtgccgg
1620
cacgagaagc
1680
gactcgccge
1740

cgttgggaga
gcagtggcat
ccgaacatgce
agtggctgga
atgacacgct
aacatggtgce
agaacgtctt
atgaaggatc
cctattttgt
cgcgtggcga
tgattcaggc
ttggcggtat
ttgcgccaga
cctatgacgg
attacattct
atagctcgcc
cggtgcacaa
atatccgegg
atgcttctac
atgaagggga
gcaaggctat
gcaaattgtg
ttgagccggg
atccgtgcaa
actttggcgt
agaagtgcga
tggcacaact

tggttgaggt

tactgatttt
tcttgegttg
tgttgaatta
gctggaatcc
gacgcagtac
gttttttaaa
tcgecgecgat
ggcgaaagat
gctgaacggc
tctggtgctce
gggggcgacg
tgatgcgcac
aaaagccgac
cactgtctat
gtttgattcc
gctgctgtta
acagcaggcg
acaggcgcgt
cagcccttte
gagtgggcgt
tcttgegege
gcaggattat
ggcgaagtgg
gctgttactc
tcecggegacg
tctcaactcc
ggtggcgatg

gttgccgage

gaactggtat
acggacgtcg
cttaagcgca
cctgcgggceg
gcagcctgtce
gttgagatgg
aagcatcctg
atgtgtaacg
gcgcagaaat
acatcggcag
ttcgaccgta
ccggtctatc
tgttttaatg
ctgccgegece
aacgcccgtce
gcgtgggtcg
gaacttaacg
ggattctcac
ttttgccege
tatccgetgt
cggctgtggg
tgtaagctgt
ccgacatcag
cacggctttg
actacaccag
attctggcge
attctgtttt
ctggcgcaat

gtttataaca

-55-

cccgacttte
cggcagtcgt
ccggttttca
ttacggcggt
agtatgaaga
gcaacagcac
ccggacgcca
ctgacgtaaa
tcgcagccaa
cgaataaagt
acaaccataa
tggaagcttc
aagagtatct
cgtatcgcect
aggtgatcga
gttatgaaca
aaaacgatcc
agacgtcgca
ataagcggtt
ttgctgcact
ctgagtgtgt
tccgecegtt
tgttagccag
aaggatatgc
gtatcgatgc
actatctgcg
tattaactcc
ttgaacagca

agtatccggt

ttctcatcegt
cattaccgct
tctaccggtg
aatcaacggc
gaatttgctg
ctttgcttgce
tttttacgat
attgggcgat
agtctttcat
ggtgacgaat
gtcgaatcat
acgcaacccg
gcgccagcaa
ggcgattatt
taccgttggg
atttatcccg
ggggatcttt
gatccataaa
gaataacgcc
ggatgttaac
tgagataggg
tatccecgecce
cgaccgccgt
cgcggatcag
cgaaaccggc
tgagaacggc
ggcggaaagce
tattgaggat

gcgctatege



gactacaccc
1800
aaagacctac
1860
caggatgcgce
1920
gaagggcgaa
1980
cceggggaag
2040
aatttgttgce
2100
ggcgtgaaac
2136

<210>
<211>
<212>
<213>
<400>
Met Ile

19
35
PR

19
Met
Ala Gly
His

35
Ala

Leu Gly

Thr Ala

50
Ile Pro
65

Leu

Gln

Ala Gly

Ala Glu Ile

Ala Ala Asp
115
Ser Glu
130
His

Gly

Gly
145
Cys

Arg

Phe Pro

Gly Leu Ile

Gly Ala Gly

195

Gly Ser Leu
210

Glu Ile

225

Ser

Ala

Phe Thr

Ala Thr Ala

val Glu
275
Ala

Tyr
Glu Gly
290
His Vval Gln
305
Ser

Ala Ile

tgcgccagtt
aaaaagcgat
atagcgctta
ttgcggcaga
tctggggtag

cgggattttc

ggttgtacgg

7
T

His Asn

5
Ala Ser
20

Pro

G
Ala

Ser Thr

Leu Ala

His Asp

85
Ala Leu
100

Phe

G
Arg
Gln
Ala L
1
Gly
165
Glu Pro
180
Lys Lys

Lys Ala

Gln L
2
L

Asn

Val
245
Leu

Pro

Pro
260

Glu Phe

Gln Pro G

Val Glu I

3
L

Asp Asn

Tyr
Ala
Asp

Val

Ala
Asp
Ala

Tyr

Lys

Tyr

39414

gtgtcaggag
gttccgecag
tattcgeggt
aggggcgttg
ggcggttcaa
gccggagetg

ttatgtgttg

Corynebacterium glutamicum

val Tyr Gly Val

ly Tyr Ala

Ala Ser
40

Gly Ser
55

Arg Val

70

Val Phe

1n Leu Gly

Gln Asn

120

Thr Trp
135

eu Arg

50

Gly

Thr Leu

Val Ser
val
200
Thr

Ser

Asn
215
eu Gly Glu
30
eu

Ala Pro

Glu Gly
Gln
280
Gln

Ala
1n Thr
295
le Asp Glu
10
eu

Thr Lys

atgcacgatc
cagagtttcc
gacgtggagt
ccttatccac
cgttatttcc
caaggtgttt

aagtaa

Thr
10
Gly

Met

Gly Glu

25
Gly

Glu Leu

Thr Leu Gly

Gln Asp
75
Leu Gly Leu
90
Pro Asp Val
105
Ala

Ala Asp

Pro Tyr Gly

Ala Lys Arg

155

Ala Leu Leu
170

val val

185

Ala

Ser

Leu Leu

Ser Gly Lys

Val Ser Asp
235
Pro Arg
250

Thr

Leu

val
265
Glu

Ala

Thr Phe

Ala Val Leu

Glu Ala Gly

315
Ala

Gly Thr

-56-

tgtatgtcag -
cgtcagtggt
tggtgcggat
ctggecgtgcet
ttgcactgga

atagcgaaac

ATCC13032 ArgcC

Thr Ile Lys

Ile Leu Arg
30
Glu Ile Gly
45
Glu Leu

60

Thr

Met

Thr Ala

Pro His Gly

Thr Vval Ile
110
Glu Lys
125

Pro

Trp

Ile
140
val

Ala Vval

Pro Ala Val

Ile Thr

190
Ser
205
Arg

Gly
His His
220
Lys

Pro Val

Gly Ile

Glu Gln

- 270
His Val
285
Ser

val

Gly
300
Lys Val

Gly Ala

Glu

Gly

Glu

Leu

Ala

Asn
Leu

Ala

tttcgacgtc
gatgaacccc
tegtgatgec
ttgcgtggta
agaaggggtg

cgatgcggat

val
15
Leu

Ala
Leu

Ala Leu

Pro His

Glu Thr
80
Phe Ser
95
Asp Cys

Phe Tyr

Met Pro

Pro Gly
160
Gln Ala
175
Val Ser

Thr Met

Thr Pro
val
240
Thr

Lys

Thr
255
Arg Ala

Leu Pro

Met Cys

Val Thr
320

Val Gln
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325 330 335
Cys Met Asn Leu Ser Val Gly Phe Asp Glu Ala Ala Gly Leu Pro Gln
340 345 350
Val Gly Vval Ala Pro
355
<210> 20
<211> 1074
<212> ADN
<213> Corynebacterium glutamicum ATCC13032 argC
<400> 20
atgatcatgc ataacgtgta tggtgtaact atgacaatca aggttgcaat cgcaggagcc
60
agtggatatg ccggcggaga aatccttcgt ctccttttag gccatccage ttatgcatcet
120
ggtgaactag aaatcggagc actcaccgcg gcatcaaccg caggcagcac gctcggtgaa
180
ttgatgccac acattccgca gttggcggat cgtgttattc aagacaccac agctgaaact
240
ctagccggtce atgatgtcgt atttctagga cttccacacg gattctctge agaaattgca
300
cttcagctcg gaccagatgt cacagtgatt gactgtgcag ctgacttteg tctgcaaaat
360
gctgcagatt gggagaagtt ctacggctca gagcaccagg gaacatggcc ttatggcatt
420
ccagaaatgc caggacaccg cgaggctctt cgtggtgcta agcgtgtagc agtgccagga
480
tgtttcccaa ccggtgcaac cttggctctt cttectgegg ttcaageggg acttatcgag
540
ccagatgttt ccgtagtgtc catcaccggc gtatcaggtg caggtaagaa agcatctgtt
600
gcactacttg gctcggaaac catgggttca ctcaaggcgt acaacacctc cggaaagcac
660
cgccacaccce cggaaattgc ccagaacctc ggcgaagtca gcgacaagcc agtcaaggtg
720
agcttcaccc cagtgcttgc accgttacct cgcggaattc tcaccactgc aaccgcacct
780
ttgaaagaag gcgttaccgc agaacaggct cgcgcagtat atgaagagtt ctatgcacag
840
gaaaccttcg tgcatgttct tccagaaggt gcacagccac aaacccaagc agttcttggce
900
tccaacatgt gccacgtgca ggtagaaatt gatgaggaag caggcaaagt ccttgttacc
960
tcecgcaatcg ataacctcac caagggaact gccggcgceccg ctgttcagtg catgaactta
1020
agcgttggtt ttgatgaggc agcaggcctg ccacaggtcg gcgtcgcacc ttaa
1074
<210> 21
<211> 347
<212> PRT
<213> Corynebacterium glutamicum ATCC13869 ArgC
<400> 21
Met Thr Ile Lys Val Ala Ile Ala Gly Ala Ser Gly Tyr Ala Gly Gly .
1 5 10 15
Glu Ile Leu Arg Leu Leu Leu Gly His Pro Ala Tyr Ala Ser Gly Glu
20 25 30
Leu Glu Ile Gly Ala Leu Thr Ala Ala Ser Thr Ala Gly Ser Thr Leu
35 40 45
Gly Glu Leu Met Pro His Ile Pro Gln Leu Ala Asp Arg Val Ile Gln
50 55 60

-57-



Asp Thr
65
Leu Pro

Val Thr

Asp Trp
Ile
130
val

Gly

Arg
145
Leu Pro

Ser Ile

Leu Gly
His
210
Lys
Gly
Glu
Val
Leu Gly
290
Gly Lys
305
Ala Gly

Ala Ala

<210>
<211>
<212>
<213>
<400>

atgacaatca aggttgcaat

60

ctccttttag

120

gcatcaaccg

180

cgtgttattc

240

cttccacacg

300

gactgtgcag

360

gagcaccagg

420

cgtggtgcta

480

cttcectgcgg

540

39414

Thr Ala Glu Thr His

70
Ser

Leu Ala Gly Asp

75
Phe Leu
85

Asp

Ala
90
Phe

His Gly Ala Glu Ile

Vval Ile
100
Lys

Cys Ala Ala Asp

105
Glu

Arg

Glu His Gln
115

Pro

Phe Ser
120
His

Tyr Gly

Glu Ile Pro Gly Glu Ala

135
Cys

Arg

Ala Val Pro Gly Phe Pro Thr

150
Ala

Gly
155
Ala Val Gln Pro
165

val

Ile Glu
170

Lys

Gly Leu

Thr Gly Ser Ala

180
Glu

Gly Gly
185

Leu

Lys

Thr Met Ser Ala

200
Ile

Ser
195
Arg

Gly Lys

Thr Glu
215
Ser

His Pro Ala Gln Asn

Val val
230
Thr

Thr val
235

Leu

Pro Lys Phe Pro
Thr
245

Arg

Ile Leu Ala Thr Ala Pro

250
Gln Ala Glu
260

Val

Ala Vval Glu
265

Ala

TyY Phe

His Leu Pro Glu Gln Pro

275
Ser

Gly
280

Asn Met His Vval Gln Val Glu

295
Ser

Cys

Val Val Thr
310

Gln

Ala Ile Asn
315

Ser

Asp
Ala val
325
Pro

Met Leu
330

Ala

Cys Asn

Val Val

345

Gly Gln Gly Pro

22

1044

ADN

Corynebacterium glutamicum
22

cgcaggagcc agtggatatg

gccatccagce ttatgcatct ggtgaactag

caggcagcac gctcggtgaa ttgatgccac

aagacaccac agctgaaact ctagccggtc

gattctctgc agaaattgca cttcagctcg

ctgactttcg tctgcaaaat gctgcagatt

gaacatggcc ttatggcatt ccagaaatac

agcgtgtage agtgccagga tgtttcccaa

ttcaagcggg acttatcgag ccagatgttt

-58-

Val Val Phe

Gln Leu Gly

Gln Asn
110
Trp

Leu

Thr
125
Arg

Gly

Leu
140
Ala

Gly

Thr Leu

Asp Val Ser
Val
190

Thr

Ala Ser
Asn
205
Gly

Tyr
Leu Glu
220
Leu

Ala Pro

Glu Gly

Ala Gln

270

Thr Gln
285

Ile Asp

300

Leu

Glu

Thr Lys

Val Gly Phe

ATCC13869 argC

ccggcggaga
aaatcggagc
acattccgca
atgatgtcgt
gaccagatgt
gggagaagtt
caggacaccg
ccggtgcaac

ccgtagtgtce

Leu Gly
80
Pro Asp
95
Ala Ala

Pro Tyr

Ala Lys

Ala Leu
160
val val
175
Ala Leu
Ser
val

Pro
240
Thr

Leu

vVal
255
Glu Thr

Ala Val

Glu Ala
Thr
320
Glu

Gly

Asp
335

aatccttcgt
actcaccgceg
gttggcggat
atttctagga
cacagtgatt
ctacggctca
cgaggctctt
cttggctctt

catcaccggc



gtatcaggtg
600
ctcaaggcgt
660
ggcgaagtca
720
cgcggaattce
780
cgcgcagtat
840
gcacagccac
900
gatgaggaag
960
gccggegecyg
1020
ccacaggtcg
1044

<210>
<211>
<212>
<213>
<400>
Met Ala
1
Thr

23
38
PR

23
Glu

Thr Ala

val Gln
35
Phe

Asn

Val
50
Gln

Arg
Gly Ile

65
Asn

Gly Leu

Ala Gln Asn
Ile
115

Leu

Gly Leu
Gln
130
Lys

Asp
Ala Ala
145
Phe

Ala Asp

Met Ala Pro

Val Thr
195
Phe

Ser

Thr
210
val

val

Thr
225
Asp

Phe

Glu Leu

Lys Leu Gln

Val Val Gly

275
Arg

Val Ala

caggtaagaa
acaacacctc
gcgacaagcc
tcaccactgc
atgaagagtt
aaacccaagc
caggcaaagt
ctgttcagtg

gcgtcgcacc

8
T

Lys Gly
5

Gly Ile
20
Gly Pro

Ala Ala

Arg Ala

Gln Gly

35
Leu Gly
100
Gly Glu

Thr Ala

Ile Met

Ile
Lys
Glu
Pro
Vval

70
Glu
Leu
Leu

Glu

Thr

39414

agcatctgtt
cggaaagcac
agtcaaggtg
aaccgcacct
ctatgcacag
agttcttggce
ccttgttacc
catgaactta

ttaa

Corynebacterium glutamicum

Thr Ala

Ala Ser

Phe Ser
40
vVal I
55
Leu

Lys
Glu
Pro

120
Ala

Leu

Gly
135

Thr Asp

150

Gly Trp
165
Ser Leu
180
Gln Glu

Asp Thr

Leu Leu

Thr

Ala

Met

Leu

Ala

Val Gly

Thr Met

Ala Gln
200
Asp Ile
215

Ser Gly

230

Asn Asp
245
Ala Asp
260
Thr Thr

Asp Asn

Ala

Ala

Asn

Leu

Val Tyr

Glu Gly
Glu
280
Lys

Asn

Phe

gcactacttg
cgccacaccce
agcttcaccc
ttgaaagaag
gaaaccttcg
tccaacatgt
tccgcaatceg

agcgttgget

Pro Lys
10

Asn

Gly

Gly Pro

25

Ala Ala Ala

Val Ser Arg

Asn Ala Gly

75

Ala Arg Glu
90

Ser Asp Ile

105

Met

Asp Lys

Leu Gly Asp

Thr Val Asp
155
Met Gly
170

val

Gly

Leu
185
Ile

Cys

Ala Leu

Asp Gly Ser

Ala Ser Gly

235

Ala Ala Cys
250

Val Thr

265

Gln

Lys
Ala Ile

Cys Ala Met

-50-

gctcggaaac
cggaaattgce
cagtgcttgce
gcgttaccgce
tgcatgttct
gccacgtgca
ataacctcac

ttgatgaggc

ATCC13032 ArgJd

Phe Vval Ala

Met Ala
30
Thr

Asp
Val Phe
45
Glu Asn
60

Asn

vVal

Ala Asn

Ser Val Ser

Gly Val Cys
110
Asn Ala
125

Gly

Leu
Asn Ala
140
Lys

Glu Thr

Lys Gly Vval

Thr Thr
190
Ala

Leu
Ala Asn
205
Thr Ser
220

Ile

Thr

Thr Pro

Ser Asp Ile

Val Ala
270
Ala

Arg

Ala
285
Gly

Asn

Phe Ser

catgggttca
ccagaacctc
accgttacct
agagcaggct
tccagaaggt
ggtagaaatt
caagggaact

agcaggcctg

Ser Ala
15
Leu Val

Arg Asn

Ala Asp

Ala Cys
His

95
Ser

Leu
Thr

Gly Ile

Ala Ala

Val Vval
160
Gly Met
175
Asp Ala

Thr Ala

Asn ASp

Thr Gln
240
Ala Ala
255
Val Thr

Arg Thr

Asp Pro
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290 295 300

Asn Trp Gly Arg Val Leu Ala Ala Val Gly Met Ala Asp Ala

305 310 315

Glu Pro Glu Lys Ile Ser Val Phe Phe Asn Gly Gln Ala Val

325 330

Asp Ser Thr Gly Ala Pro Gly Ala Arg Glu Val Asp Leu Ser
340 345 350

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

355 360 365
Thr Val Arg Thr Thr Asp Leu Ser Phe Ser Tyr Val Glu Ile
370 375 380

Ala Tyr Ser Ser

385

<210> 24

<211> 1167

<212> ADN

<213> Corynebacterium glutamicum ATCC13032 argd

<400> 24

atggcagaaa aaggcattac cgcgccgaaa ggcttcgttg cttctgcaac

60

attaaagctt ctggcaatcc tgacatggcg ttggtggtta accagggtcc

120

gcagcggccg tgtttacacg taaccgagtt ttcgcagcgc ctgtgaaggt

180

aacgttgctg atggccagat cagggctgtt ttgtacaacg ctggtaatgce

240

aatggtctgc agggtgagaa ggatgctcgt gagtctgttt ctcatctagc

300

ggcttggagg attccgatat tggtgtgtgt tccactggtc ttattggtga

360

atggataagc tcaatgcagg tattgatcag ctgaccgctg agggcgcttt

420 )

ggtgcagctg ctgccaaggc gatcatgacc actgacacgg tggataagga

480 :

tttgectgatg gttggactgt cggcggaatg ggcaagggcg tgggcatgat

540 '

cttgccacca tgctggtctg cttgaccact gatgcatccg ttactcagga

600

atcgcgctgg ctaatgctac ggeccgttacg tttgacaccc tggatattga

660

tccaccaatg acaccgtgtt cctgctggca tctggcgcta gcggaatcac

720 '

gatgaactca acgatgcggt gtacgcagct tgttctgata tcgcagcgaa

780

gatgcagagg gtgtgaccaa gcgcgttgct gtgacagtgg tgggaaccac

840 '

caggcgatta atgcggctcg cactgttgct cgtgacaatt tgttcaagtg

900

ggatctgatc caaactgggg tcgcgtgttg gctgcagtcg gcatggctga

960

gaaccagaga agatttctgt gttcttcaat ggtcaagcag tatgccttga

1020

gctcctggtg ctcgtgaggt ggatctttcc ggcgctgaca ttgatgtccg

1080 .

ggcaccagtg gggaaggcca ggcaacagtt cgaaccactg acctgagctt

1140

gagatcaact ccgcgtacag ctcttaa

1167

<210> 25

-60-

Met
320
Leu

Asp
Cys

335

Gly Ala

Gln Ala

Asn Ser

gaccgcgggt
agagttttcc
gagccgagag
taatgcgtgt
tcaaaatttg
gttgcttcceg
gggtgacaat
aaccgtcgtg
ggcgccgtet
aatggctcag
tggatcaacc
cccaactcag
gcttcaggct
caacaacgag
cgcaatgttt
tgctgatatg
tteccactgge
aattgatttg

ctcctacgtg



<211>
<212>
<213>
<400>

Met
Thr
val
Arg
Gly

65
Asn
Ala
Gly
Asp
Ala
145
Phe
Met
Ser
val
Thr
225
Asp
Lys
val
val
Asn
305
Glu
AsSp
AsSp

Thr

Ala
385

Ala
Thr
Asn
val

50
Gln
Gly
Gln
Leu
Gln
130
Lys
Ala
Ala
val
Thr
210
vVal
Glu
Leu
val
Ala
290
Trp
Pro
Ser
Ile
val

370
Tyr

<210>
<211>
<212>
<213>
<400>

388
PRT
Corynebacterium glutamicum

25
Lys

Ala
Gln

35
Phe
Ile
Leu
Asn
Ile
115
Leu
Ala
Asp
Pro
Thr
195
Phe
Phe
Leu
Gln
Gly
275

Arg

Gly

Asp
355
Arg

Ser

26

Lys
Gly

20
Gly
Ala
Arg
Gln
Leu
100
Gly
Thr
Ile
Gly
Ser
180
Gln
Asp
Leu
Asn
Ala
260
Thr
Asp
Arg
Lys
Gly
340
val

Thr

Ser

1167
ADN
Corynebacterium glutamicum

26

Gly
5
Ile
Pro
Ala
Ala
Gly
85
Gly
Glu
Ala
Met
Trp
165
Leu
Glu
Thr
Leu
Asp
245
Asp
Thr
Asn
val
Ile
325
Ala

Arg

Thr

Ile
Lys

Glu

Pro

val

Thr

Ala

Phe

val

55
Leu

70 .

Glu
Leu
Leu
Glu
Thr
150
Thr
Ala
Met
Leu
Ala
230
Ala
Ala
Asn
Leu
Leu
310
Ser
Pro

Ile

Asp

Lys
Glu
Leu
Gly
135
Thr
Val
Thr
Ala
Asp
215
Ser
Val
Glu
Asn
Phe
295
Ala
val
Gly

Asp

Leu
375

39414

Ala Pro

Ser Gly

25

Ser Ala
40

Lys Val

Tyr Asn
Asp Ala

Asp Ser
105

Pro Met

120

Ala Leu

Asp Thr

Giy Gly

Met Leu
185

Gln Ile

200

Ile Asp

Gly Ala

‘Tyr Ala

Gly Val
265
Glu Gln

280

Lys Cys
Ala Val
Phe Phe

Ala Arg
345

Leu Gly

360

Ser Phe

ATCC13869 ArgJd

Lys

10
Asn
Ala
Ser
Ala
Arg

90
Asp
Asp
Gly
val
Met
170
val
Ala
Gly

Se

L}

Ala
250
Thr
Ala
Ala
Gly
Asn
330
Glu
Thr

Ser

Gly
Pro
Ala
Arg
Gly

75
Glu
Ile
Lys
Asp
Asp
155
Gly
Cys
Leu
Ser
Gly
235
Cys
Lys
Ile
Met
Met

315
Asp

val:

Ser

Tyr

Phe
Asp
Val
Glu

60
Asn
Ser
Gly
Leu
Asn
140
Lys
Lys
Leu
Ala
Thr
220
Ile
Ser
Arg

Asn

Phe
300

Ala’

Gln
Asp
Gly

val
380

Val
Met
Phe

45
Asn
Ala
Val
val
Asn
125
Gly
Glu
Gly
Thr
Asn
205
Ser
Thr
Asp
val
Ala
285
Gly
Asp
Ala
Leu
Glu

365
Glu

ATCC13869 argd

-61-

Ala
Ala

30
Thr
val
Asn
Ser
Cys
110
Thr
Ala
Thr
val
Thr
190
Ala
Thr
Pro
Ile
Ala
270
Ala
Ser
Ala
val
Ser
350

Gly

Ile

Ser

15
Leu
Arg
Ala
Ala
His

95
Ser
Gly
Ala
val
Gly
175
Asp
Thr
Asn
Thr
Ala
255
val
Arg
AsSp
Asp
Cys
335
Gly
Gln

Asn

Ala
vVal
Asn
Asp
Cys

80
Leu
Thr
Ile
Ala
val
160
Met
Ala
Ala
Asp
Gln
240
Ala
Thr
Thr
Pro
Met
320
Leu
Ala

Ala

Ser



atggccaaaa aaggcattac cgcgccgaaa ggcttcgttg cttctgcaac gaccgcgggt
60

attaaagctt ctggcaatcc tgacatggcg ttggtggtta accagggtcc agagttttcc
120

gcagcggccg tgtttacacg caaccgagtt ttcgcagcgc ctgtgaaggt gagccgggag
180

aacgttgctg atggccagat cagggctgtt ttgtacaacg ctggtaatgc taatgcgtgt
240

aatggtctgc agggtgagaa ggatgctcgt gagtctgttt ctcatctagc tcaaaatttg
300 )

ggcttggagg attccgatat tggtgtgtgt tccactggtc ttattggtga gttgcttccg
360

atggataagc tcaatacagg tattgatcag ctgaccgctg agggcgcttt gggtgacaat
420 .

ggtgcagctg ctgccaaggc gatcatgacc actgacacgg tggataagga aaccgtcgtg
480

tttgctgatg gttggactgt cggcggaatg ggcaagggcg tgggcatgat ggcgccgtct
540

cttgccacca tgctggtctg cttgaccact gatgcatccg ttactcagga aatggctcag
600

attgcgctgg ctaatgctac ggccgttacg tttgacaccc tggatattga tggatcaacc
660

tccaccaatg acaccgtgtt cctgctggca tctggcgcta gcggaatcac cccaactcag
720 .

gatgaactca acgatgcggt gtacgcagct tgttctgata tcgcagcgaa gcttcaggct
780

gatgcagagg gggtgaccaa gcgcgttgct gtgacagtgg tgggaaccac caacaacgag
840

caggcgatca atgcggctcg cacggttgct cgtgacaatt tgttcaagtg cgcaatgttt
900

ggatctgatc caaactgggg tcgcgtgttg gctgcagtcg gcatggctga tgctgatatg
960

gaaccagaga agatttctgt gttcttcaat gatcaagcag tatgccttga ttccactggc
1020

gctecctggtg ctcgtgaggt ggatctttec ggecgcectgaca ttgatgtcceg aattgatttg
1080 ’

ggcaccagtg gggaaggcca ggcaacagtt cgaaccactg acctgagctt ctcctacgtg
1140

gagatcaact ccgcgtacag ctcttaa

1167 '

<210> 27

<211l> 317

<212> PRT

<213> Corynebacterium glutamicum ATCC13032 ArgB

<400> 27
Met Asn Asp Leu Ile Lys Asp Leu Gly Ser Glu Val Arg Ala Asn Val

1 5 10 15
Leu Ala Glu Ala Leu Pro Trp Leu Gln His Phe Arg Asp Lys Ile Val
20 25 30
Val Val Lys Tyr Gly Gly Asn Ala Met Val Asp Asp Asp Leu Lys Ala
35 40 45
Ala Phe Ala Ala Asp Met Val Phe Leu Arg Thr Val Gly Ala Lys Pro
50 55 60
Val Val Val His Gly Gly Gly Pro Gln Ile Ser Glu Met Leu Asn Arg
65 70 75 80
Val Gly Leu Gln Gly Glu Phe Lys Gly Gly Phe Arg Val Thr Thr Pro
85 90 95
Glu Val Met Asp Ile Val Arg Met Val Leu Phe Gly Gln Val Gly Arg
100 105 110

Asp Leu Val Gly Leu Ile Asn Ser His Gly Pro Tyr Ala Val Gly Thr

39414

-62-



39414

-63-

115 120 125
Ser Gly Glu Asp Ala Gly Leu Phe Thr Ala Gln Lys Arg Met
130 135 140
Ile Asp Gly Val Pro Thr Asp Ile Gly Leu Val Gly Asp Ile
145 150 155
Val Asp Ala Ser Ser Leu Met Asp Ile Ile Glu Ala Gly Arg
165 170
Val vVal Ser Thr Ile Ala Pro Gly Glu Asp Gly Gln Ile Tyr
180 185 190
Asn Ala Asp Thr Ala Ala Gly Ala Leu Ala Ala Ala Ile Gly
195 200 205
"Arg Leu Leu Val Leu Thr Asn Val Glu Gly Leu Tyr Thr Asp
210 215 220
Asp Lys Ser Ser Leu Val Ser Lys Ile Lys Ala Thr Glu Leu
225 230 235 '
Ile Leu Pro Gly Leu Asp Ser Gly Met Ile Pro Lys Met Glu
245 250
Leu Asn Ala Val Arg Gly Gly Val Ser Ala Ala His Val Ile
260 265 ' 270
Arg Ile Ala His Ser Val Leu Leu Glu Leu Leu Thr Met Gly
275 280 285
Gly Thr Met Val Leu Pro Asp Val Phe Asp Arg Glu Asn Tyxr
290 295 300
Gly Thr Val Phe Arg Lys Asp Asp Lys Asp Gly Glu Leu
305 310 315
<210> 23
<211> 954
<212> ADN
<213> Corynebacterium glutamicum ATCC13032 argB
<400> 28
atgaatgact tgatcaaaga tttaggctct gaggtgcgcg caaatgtcct
6C ’
ttgccatggt tgcagcactt ccgcgacaag attgttgtcg tgaaatatgg
120 :
atggtggatg atgatctcaa ggctgctttt gctgccgaca tggtcttctt
180
ggcgcaaaac cagtggtggt gcacggtggt ggacctcaga tttctgagat
240
gtgggtctce agggcgagtt caagggtggt ttccgtgtga ccactcctga
300
attgtgcgca tggtgctctt tggtcaggtc ggtcgcgatt tagttggttt
360
catggccctt acgctgtggg aacctccggt gaggatgccg gectgtttac
420
cgcatggtca acatcgatgg cgtacccact gatattggtt tggtcggaga
480
gtcgatgecct cttccttgat ggatatcatc gaggccggtc gcattcetgt
540
attgctccag gcgaagacgg ccagatttac aacattaacg ccgataccgce
600
ttggctgcag cgattggtgc agaacgcctg ctggttctca ccaatgtgga
660
accgattggc ctgataagag ctcactggtg tccaagatca aggccaccga
720
attcttccgg gacttgattc cggcatgatt ccaaagatgg agtcttgctt
780
cgtgggggag taagcgctgce tcatgtcatt gacggccgca tcgcgcactce
840
gagcttttga ccatgggtgg aattggcacg atggtgctgc cggatgtttt
900

Val Asn

Ile Asn

160

Ile Pro

175

Asn Ile

Ala Glu
Trp Pro

Glu 2Ala

240

Ser Cys

255

Asp Gly

Gly Ile

Pro Glu

cgctgaggcg
cggaaacgcc
gcgcaccgtg
gctaaaccgt
ggtcatggac
gatcaactct
égcgcagaag
catcattaat
ggtctctacg
agcaggtgct
aggtctgtac
gctggaggcc
gaacgcggtg
ggtgttgctg

tgatcgggag
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aattatcctg aaggcaccgt ttttagaaaa gacgacaagg atggggaact gtaa
954

<210> 29
<211> 317
<212> PRT
<213> Corynebacterium glutamicum ATCC13869 ArgB
<400> 29
Met Asn Asp Leu Ile Lys Asp Leu Gly Ser Glu Val Arg Ala Asn Val
1 5 10 15
Leu Ala Glu Ala Leu Pro Trp Leu Gln His Phe Arg Asp Lys Ile Val
20 25 30
Val vVal Lys Tyr Gly Gly Asn Ala Met Val Asp Asp Asp Leu Lys Ala
35 40 45 .
Ala Phe Ala Ala Asp Met Val Phe Leu Arg Thr Val Gly Ala Lys Pro
© 50 55 60
Val Val Val His Gly Gly Gly Pro Gln Ile Ser Glu Met Leu Asn Arg
65 70 75 80
Val Gly Leu Gln Gly Glu Phe Lys Gly Gly Phe Arg Val Thr Thr Pro
85 90 95
Glu Vval Met Asp Ile Val Arg Met Val Leu Phe Gly Gln Val Gly Arg
100 105 110
Asp Leu Val Gly Leu Ile Asn Ser His Gly Pro Tyr Ala Val Gly Thr
115 120 125
Ser Gly Glu Asp Ala Gly Leu Phe Thr Ala Gln Lys Arg Met Val Asn
130 135 140
Ile Asp Gly Val Pro Thr Asp Ile Gly Leu Val Gly Asp Ile Ile Asn
145 150 155 160
Val Asp Ala Ser Ser Leu Met Asp Ile Ile Glu Ala Gly Arg Ile Pro
165 170 175
Val Val Ser Thr Ile Ala Pro Gly Glu Asp Gly Gln Ile Tyr Asn Ile
180 185 190
Asn Ala Asp Thr Ala Ala Gly Ala Leu Ala Ala Ala Ile Gly Ala Glu
195 200 205
Arg Leu Leu Val Leu Thr Asn Val Glu Gly Leu Tyr Thr Asp Trp Pro
210 215 220
Asp Lys Ser Ser Leu Val Ser Lys Ile Lys Ala Thr Glu Leu Glu Ala
225 230 235 240
Ile Leu Pro Gly Leu Asp Ser Gly Met Ile Pro Lys Met Glu Ser Cys
245 250 255
Leu Asn Ala Val Arg Gly Gly Val Ser Ala Ala His Val Ile Asp Gly
260 265 270
Arg Ile Ala His Ser Val Leu Leu Glu Leu Leu Thr Met Gly Gly Ile
275 280 285
Gly Thr Met Val Leu Pro Asp Val Phe Asp Arg Glu Asn Tyr Pro Glu
290 295 300
Gly Thr Val Phe Arg Lys Asp Asp Lys Asp Gly Glu Leu
305 310 315

<210> 30

<211> 954

<212> ADN

<213> Corynebacterium glutamicum ATCC13869 argB

<400> 30

atgaatgact tgatcaaaga tttaggctct gaggtgcgcg caaatgtcct cgctgaggeg
60

ttgccatggt tgcagcattt ccgcgacaag attgttgtcg tgaaatatgg cggaaacgcc
120

atggtggatg atgatctcaa ggctgctttt gctgecgaca tggtcttctt gecgcaccgtg
180



ggcgcaaaac cagtggtggt gcacggtggt ggacctcaga tttctgagat gctaaaccgt
240
gtgggtctcc agggcgagtt caagggtggt ttccgtgtga ccactcctga ggtcatggac
300
attgtgcgca tggtgctctt tggtcaggtc ggtcgecgatt tagttggttt gatcaactct
360
catggccctt acgctgtggg aacctccggt gaggatgccg gecctgtttac cgcgcagaag
420
cgcatggtca acatcgatgg cgtacccact gatattggtt tggtcggaga catcattaat
480
gtcgatgcct ctteccttgat ggatatcatc gaggccggtc gcattcctgt ggtctcectacg
540
attgctccag gcgaagacgg ccagatttac aacatcaacg ccgataccgc agcgggtgct
600
ttggctgcag cgattggtgc agaacgcctg ctggttctca ccaatgtgga aggtctgtac
660
accgattggc ctgataagag ctcactggtg tccaagatca aggccaccga gctggaggcc
720
attcttcecgg gacttgattc cggcatgatt ccaaagatgg agtcttgctt gaatgcggtg
780
cgtgggggag taagcgctgce tcatgtcatt gacggccgca tcgcgcactc ggtgttgetg
340
gagcttttga ccatgggtgg aattggcacg atggtgctgc cggatgtttt tgatcgggag
900
aattatccgg aaggcaccgt ttttagaaaa gacgacaagg atggggaact gtaa
©54
<210> 31
<211> 391
<212> PRT
<213> Corynebacterium glutamicum ATCC13032 ArgD
<400> 31
Met Ser Thr Leu Glu Thr Trp Pro Gln Val Ile Ile Asn Thr Tyr Gly
1 5 10 15
Thr Pro Pro Val Glu Leu Val Ser Gly Lys Gly Ala Thr Val Thr Asp
20 25 30
Asp Gln Gly Asn Val Tyr Ile Asp Leu Leu Ala Gly Ile Ala Val Asn
35 40 45
Ala Leu Gly His Ala His Pro Ala Ile Ile Glu Ala Val Thr Asn Gln
50 55 60
Ile Gly Gln Leu Gly His Val Ser Asn Leu Phe Ala Ser Arg Pro Val
65 70 75 80
Val Glu Val Ala Glu Glu Leu Ile Lys Arg Phe Ser Leu Asp Asp Ala
85 90 95
Thr Leu Ala Ala Gln Thr Arg Val Phe Phe Cys Asn Ser Gly Ala Glu
100 105 110
Ala Asn Glu Ala Ala Phe Lys Ile-Ala Arg Leu Thr Gly Arg Ser Arg
115 120 125
Ile Leu Ala Ala Val His Gly Phe His Gly Arg Thr Met Gly Ser Leu
130 135 140
Ala Leu Thr Gly Gln Pro Asp Lys Arg Glu Ala Phe Leu Pro Met Pro
145 150 155 160
Ser Gly Val Glu Phe Tyr Pro Tyr Gly Asp Thr Asp Tyr Leu Arg Lys
165 170 175
Met Val Glu Thr Asn Pro Thr Asp Val Ala Ala Ile Phe Leu Glu Pro
180 185 190
Ile Gln Gly Glu Thr Gly Val Val Pro Ala Pro Glu Gly Phe Leu Lys
195 200 205
Ala Val Arg Glu Leu Cys Asp Glu Tyr Gly Ile Leu Met Ile Thr Asp
210 215 220
Glu val Gln Thr Gly Val Gly Arg Thr Gly Asp Phe Phe Ala His Gln

39414
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225 230 235
His Asp Gly Val val Pro Asp Val Val Thr Met Ala Lys Gly
245 250
Gly Gly Leu Pro Ile Gly Ala Cys Leu Ala Thr Gly Arg Ala
260 265 270

Leu Met Thr Pro Gly Lys His Gly Thr Thr Phe Gly Gly Asn
275 280 285

Ala Cys Ala Ala Ala Lys Ala Val Leu Ser Val Val Asp Asp

290 295 300

Cys Ala Glu Val Ala Arg Lys Gly Glu Leu Phe Lys Glu Leu

305 310 315

Lys Val Asp Gly Val Val Asp Val Arg Gly Arg Gly Leu Met

325 330
Val Val Leu Glu Arg Asp Val Ala Lys Gln Ala Val Leu Asp
340 345 350

Lys His Gly Val Ile Leu Asn Ala Pro Ala Asp Asn Ile Ile
355 360 365

Thr Pro Pro Leu Val Ile Thr Asp Glu Glu Ile Ala Asp Ala

370 375 380

Ala Ile Ala Glu Thr Ile Ala

385 390

<210> 32

<211> 1176

<212> ADN

<213> Corynebacterium glutamicum ATCC13032 argD

<400> 32

atgagcacgc tggaaacttg gccacaggtc attattaata cgtacggcac

60

gagctggtgt ccggcaaggg cgcaaccgtc actgatgacc agggcaatgt

120

ttgctcgegg gcatcgcagt caacgcgttg ggccacgccc acccggcgat

180

gtcaccaacc agatcggcca acttggtcac gtctcaaact tgttcgcatc

240

gtcgaggtcg ccgaggagct catcaagcgt ttttcgcttg acgacgccac

300

caaacccggg ttttcttctg caactcgggc gccgaagcaa acgaggctgce

360

gcacgcttga ctggtcgttc ccggattctg gctgcagttc atggtttcca

420

atgggttccc tcgcgctgac tggccagcca gacaagcgtg aagecgttcct

480

agcggtgtgg agttctaccc ttacggcgac accgattact tgcgcaaaat

540

aacccaacgg atgtggctgc tatcttcctc gagccaatcc agggtgaaac

600

ccagcacctg aaggattcct caaggcagtg cgcgagctgt gcgatgagta

660

atgatcaccg atgaagtcca gactggcgtt ggccgtaccg gcgatttcett

720

cacgatggcg ttgttccecga tgtggtgacc atggccaagg gacttggcgg

780

atcggtgctt gtttggccac tggccgtgca gctgaattga tgaccccagg

840

accactttcg gtggcaaccc agttgcttgt gcagctgcca aggcagtgct

900

gatgacgctt tctgcgcaga agttgcccgec aagggcgagc tgttcaagga

960

aaggttgacg gcgttgtaga cgtccgtggc aggggcttga tgttgggegt

1020
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240
Leu Gly
255
Ala Glu

Pro Val

Ala Phe
Ala
320
Gly

Leu
Leu

335

Gly Phe

Arg Leu

Val Lys

cccaccagtt
ctacatcgac
catcgaggcg
caggcccgte
cctecgecegeg
tttcaagatt
cggccgcacce
gccaatgcca
ggtagaaacc
gggcgttgtt
cggcatcttg
tgcacatcag
cggtcttcce
caagcacggc
gtctgttgtce
acttcttgcce

ggtgctggag
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cgcgacgtcg caaagcaagc tgttcttgat ggttttaagc acggcgttat tttgaatgca
1080

ccggcggaca acattatccg tttgaccccg ccgctggtga tcaccgacga agaaatcgca
1140

gacgcagtca aggctattgc cgagacaatc gcataa

1176

<210> 33
<211> 391
<212> PRT
<213> Corynebacterium glutamicum ATCC13869 ArgD
<400> 33
Met Ser Thr Leu Glu Thr Trp Pro Gln Val Ile Ile Asn Thr Tyr Gly
1 5 10 15
Thr Pro Pro Val Glu Leu Val Ser Gly Lys Gly Ala Thr Val Thr Asp
20 25 30
Asp Gln Gly Lys Val Tyr Ile Asp Leu Leu Ala Gly Ile Ala Val Asn
35 40 45
Ala Leu Gly His Ala His Pro Ala Ile Ile Glu Ala Val Thr Asn Gln
50 55 60
Ile Gly Gln Leu Gly His Val Ser Asn Leu Phe Ala Ser Arg Pro Val
65 70 75 80
Val Glu Val Ala Glu Glu Leu Ile Lys Arg Phe Ser Leu Asp Asp Ala
85 90 95
Thr Leu Ala Ala Gln Thr Arg Val Phe Phe Cys Asn Ser Gly Ala Glu
100 105 110
Ala Asn Glu Ala Ala Phe Lys Ile Ala Arg Leu Thr Gly Arg Ser Arg
115 120 125
Ile Leu Ala Ala Val His Gly Phe His Gly Arg Thr Met Gly Ser Leu
130 135 140
Ala Leu Thr Gly Gln Proc Asp Lys Arg Glu Ala Phe Leu Pro Met Pro
145 150 155 160
Ser Gly Val Glu Phe Tyr Pro Tyr Gly Asp Thr Asp Tyr Leu Arg Lys
165 170 175
Met Val Glu Thr Asn Pro Thr Asp Val Ala Ala Ile Phe Leu Glu Pro
180 185 190
Ile Gln Gly Glu Thr Gly Val Val Pro Ala Pro Glu Gly Phe Leu Lys
195 200 205
Ala Val Arg Glu Leu Cys Asp Glu Tyr Gly Ile Leu Met Ile Thr Asp
210 215 220
Glu Val Gln Thr Gly Val Gly Arg Thr Gly Asp Phe Phe Ala His Gln
225 230 235 240
His Asp Gly Val Val Pro Asp Val Vval Thr Met Ala Lys Gly Leu Gly
245 250 255
Gly Gly Leu Pro Ile Gly Ala Cys Leu Ala Thr Gly Arg Ala Ala Glu
260 265 270
Leu Met Thr Pro Gly Lys His Gly Thr Thr Phe Gly Gly Asn Pro Val
275 280 285
Ala Cys Ala Ala Ala Lys Ala Val Leu Ser Val Val Asp Asp Ala Phe
290 295 300
Cys Ala Glu Val Thr Arg Lys Gly Glu Leu Phe Lys Glu Leu Leu Ala
305 310 315 320
Lys Val Asp Gly Val Val Asp Val Arg Gly Arg Gly Leu Met Leu Gly
325 330 ) 335
Val Val Leu Glu Arg Asp Val Ala Lys Gln Ala Val Leu Asp Gly Phe
340 345 350
Lys His Gly Val Ile Leu Asn Ala Pro Ala Asp Asn Ile Ile Arg Leu
355 360 365
Thr Pro Pro Leu Val Ile Thr Asp Glu Glu Ile Ala Asp Ala Val Lys
370 375 380
Ala Ile Ala Glu Thr Ile Ala

-67-
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385 390
<210> 34
<211> 1176
<212> ADN
<213> Corynebacterium glutamicum ATCC13869 argD
<400> 34
atgagcacgc tggaaacttg gccacaggtc attattaata cgtacggcac cccaccagtt
60
gagctggtgt ccggcaaggg cgcaaccgtc accgatgacc agggcaaagt ctacatcgac
120
ttgctcgegg gcatcgcagt caacgcgttg ggccacgccc acccggcgat catcgaggcg
180
gtcaccaacc agatcggcca acttggtcac gtctcaaact tgttcgcatc caggcccgtce
240
gtcgaggtcg ccgaggagct catcaagcgt ttttcgettg acgacgccac cctcgcegeg
300
caaacccggg ttttcttetg caactcgggc gccgaagcaa acgaggctgc tttcaagatt
360
gcacgcttga ctggtcgttc ccggattctg gctgcagttc atggtttcca cggccgcacc
420
atgggttccc tcgecgctgac tggccagcca gacaagcgtg aagcattcct gccaatgcca
480
agcggtgtgg agttctaccc ttacggcgac accgattact tgcgcaaaat ggtagaaacc
540
aacccaacgg atgtggctgce tatcttcctc gagccaatcc agggtgaaac gggcgttgtt
600
ccagcacctg aaggattcct caaggcagtg cgcgagctgt gcgatgagta cggcatcttg
660
atgatcaccg atgaagtcca gactggcgtt ggccgtaccg gcgatttctt tgcacatcag
720
cacgatggcg ttgttcccga tgtggtgacc atggccaagg gacttggcgg cggtcttecc
780
atcggtgctt gtttggccac tggccgtgca gctgaattga tgaccccagg caagcacggc
840
accactttcg gtggcaaccc agttgcttgt gcagctgcca aggcagtgct gtctgttgtce
900
gatgacgctt tctgcgcaga agttacccgc aagggcgagce tgttcaagga acttcttgcce
960
aaggttgacg gcgttgtaga cgtccgtggc aggggcttga tgttgggcgt ggtgctggag
1020
cgcgacgtcg caaagcaagc tgttcttgat ggttttaagc acggcgttat tttgaatgca
1080
ccggcggaca acattatccg tttgacceccg ccgetggtga tcaccgacga agaaatcgca
1140
gacgcagtca aggctattgc cgagacaatc gcataa
1176
<210> 35
<211> 203
<212> PRT
<213> Corynebacterium glutamicum ATCC13032 NCgll469
<400> 35
Met Ser Pro Thr Val Leu Pro Ala Thr Gln Ala Asp Phe Pro Lys Ile
1 5 10 15
Val Asp Val Leu Val Glu Ala Phe Ala Asn Asp Pro Ala Phe Leu Arg
20 25 30
Trp Ile Pro Gln Pro Asp Pro Gly Ser Ala Lys Leu Arg Ala Leu Phe
35 40 45
Glu Leu Gln Ile Glu Lys Gln Tyr Ala Val Ala Gly Asn Ile Asp Val

50

55

-68-

60
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Ala Arg Asp Ser Glu Gly Glu Ile Val Gly Val Ala Leu Trp
65 70 75
Pro Asp Gly Asn His Ser Ala Lys Asp Gln Ala Ala Met Leu
85 90
Leu Val Ser Ile Phe Gly Ile Lys Ala Ala Gln Val Ala Trp
100 105 110
Leu Ser Ser Ala Arg Phe His Pro Lys Phe Pro His Trp Tyr
115 120 125
Thr Val Ala Thr Ser Ser Ser Ala Arg Gly Thr Gly Val Gly
130 135 140
Leu Leu Asn His Gly Ile Ala Arg Ala Gly Asp Glu Ala Ile
145 150 155
Glu Ala Thr Ser Thr Arg Ala Ala Gln Leu Tyr Asn Arg Leu
165 170
Val Pro Leu Gly Tyr Ile Pro Ser Asp Asp Asp Gly Thr Pro
180 185 190
Ala Met Trp Lys Pro Pro Ala Met Pro Thr Val
195 200
<210> 36
<211> 612
<212> ADN
<213> Corynebacterium glutamicum ATCC13032 NCgll469
<400> 36
atgagtccca ccgttttgece tgctacacaa gctgacttcc ctaagatcgt
60
gttgaagcat tcgccaacga tccagcattt ttacgatgga tcccgcagcec
120
tcagcaaagc ttcgagcact tttcgaactg cagattgaga agcagtatgc
180
aatattgatg tcgcgcgtga ttctgaggga gaaatcgtcg gcgtcgegtt
240
ccagatggta atcacagtgc caaagatcaa gcagcgatgc tccceccggcet
300
ttecgggatca aggctgcgca ggtggcgtgg acggatttga gttcggctceg
360
aaattccccce attggtacct ctacaccgtg gcaacatcta gttctgcecg
420
gttggcagtg cgcttcttaa tcacggaatc gctcgcgcecgg gtgatgaage
480
gaggcgacgt cgactcgtgc ggctcaacta tataaccgtc tgggatttgt
540
tatatcccct cagatgatga tggcactcct gaactggcga tgtggaaacc
600
ccaactgttt aa
612
<210> 37
<211> 203
<212> PRT
<213> Corynebacterium glutamicum ATCC13869 NCgll469
<400> 37
Met Ser Pro Thr Val Leu Pro Ala Thr Gln Ala Asp Phe Pro
1 5 10
Val Asp Val Leu Val Glu Ala Phe Ala Asn Asp Pro Ala Phe
20 25 30
Trp Ile Pro Gln Pro Asp Pro Gly Ser Ala Lys Leu Arg Ala
35 40 45
Glu Leu Gln Ile Glu Lys Gln Tyr Ala Val Ala Gly Asn Ile
50 55 60
Ala Arg Asp Ser Glu Gly Glu Ile Val Gly Val Ala Leu Trp
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Asp Arg
80
Pro Arg
95
Thr Asp

Leu Tyr

Ser Ala
Leu
160
Phe

Tyxr
Gly

175

Glu Leu

cgatgttctg
ggaccccggt
agtggcggga
atgggatcgg
cgtctccatt
tttccacccc
tggaacgggt
tatctatttg
gcccttgggt

gccagcgatg

Lys Ile
15
Leu Arg

Leu Phe

Asp Val

Asp Arg
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80

Pro Arg
95
Thr Asp

Leu Tyr

Ser Ala
Leu
160
Phe

Tyr
Gly

175

Glu Leu

cgatgttctg
ggaccccggt
agtggcggga
atgggatcgg
cgtctccatt
tttccacccce
tggaacgggt
tatctatttg
gccettgggt

gccagcgatg

15
Gly val

Gln Leu
Pro Leu

Lys Ile

65 70 75
Pro Asp Gly Asn His Ser Ala Lys Asp Gln Ala Ala Ile Leu
85 90
Leu Val Ser Ile Phe Gly Ile Lys Ala Ala Gln Val Ala Trp
100 105 110
Leu Ser Ser Ala Arg Phe His Pro Lys Phe Pro His Trp Tyr
115 120 125
Thr Val Ala Thr Ser Ser Ser Ala Arg Gly Thr Gly Val Gly
130 135 140
Leu Leu Asn His Gly Ile Ala Arg Ala Gly Asp Glu Ala Ile
145 150 155
Glu Ala Thr Ser Thr Arg Ala Ala Gln Leu Tyr Asn Arg Leu
165 170
Val Pro Leu Gly Tyr Ile Pro Ser Asp Asp Asp Gly Thr Pro
180 185 190
Ala Met Trp Lys Pro Pro Ala Met Pro Thr Val
195 200
<210> 38
<211> 612
<212> ADN
<213> Corynebacterium glutamicum ATCC13869 NCgll469
<400> 38
atgagtccca ccgttttgec tgctacacaa gctgacttccec ctaagatcgt
60
gttgaagcat tcgccaacga tccagcattt ttacgatgga tcccgcagec
120
tcagcaaagc ttcgagcact tttcgaactg cagattgaga agcagtatgce
180
aatattgatg tcgcgcgtga ttctgaggga gaaatcgtceg gcgtcgegtt
240
ccagatggta atcacagtgc caaagatcaa gcagcgatac tcccccggcet
300
ttcgggatca aggctgcgca ggtggcgtgg acggatttga gttcggctceg
360
aaattccccce attggtacct ctacaccgtg gcaacatcta gttctgceccecceg
420
gttggcagtg cgcttcttaa tcacggaatc gctcgegegg gtgatgaagce
480
gaggcgacgt cgactcgtgc ggctcaacta tataaccgtc tgggatttgt
540
tatatcccct cagatgatga tggcactcct gaactggcga tgtggaaacc
600 '
ccaactgttt aa
612
<210> 39
<211> 494
<212> PRT
<213> Corynebacterium glutamicum ATCC13032 NCgl2522
<400> 39
Met Thr Ser Glu Thr Leu Gln Ala Gln Ala Pro Thr Lys Thr Gln Arg
1 5 10
Trp Ala Phe Leu Ala Val Ile Ser Gly Gly Leu Phe Leu Ile
20 25 30
Asp Asn Ser Ile Leu Tyr Thr Ala Leu Pro Leu Leu Arg Glu
35 40 45
Ala Ala Thr Glu Thr Gln Ala Leu Trp Ile Ile Asn Ala Tyr
50 55 60
Leu Met Ala Gly Leu Leu Leu Gly Thr Gly Thr Leu Gly Asp
65 70 75

-70-

80



39414

Gly His Arg Arg Met Phe Leu Met Gly Leu Ser Ile Phe Gly Ile Ala
85 90 95
Ser Leu Gly Ala Ala Phe Ala Pro Thr Ala Trp Ala Leu Val Ala Ala
100 105 ' 110
Arg Ala Phe Leu Gly Ile Gly Ala Ala Thr Met Met Pro Ala Thr Leu
115 120 125
Ala Leu Ile Arg Ile Thr Phe Glu Asp Glu Arg Glu Arg Asn Thr Ala
130 135 140
Ile Gly Ile Trp Gly Ser Val Ala Ile Leu Gly Ala Ala Ala Gly Pro
145 150 155 160
Ile Ile Gly Gly Ala Leu Leu Glu Phe Phe Trp Trp Gly Ser Val Phe
165 170 175
Leu Ile Asn Val Pro Val Ala Val Ile Ala Leu Ile Ala Thr Leu Phe
: 180 185 190
Val Ala Pro Ala Asn Ile Ala Asn Pro Ser Lys His Trp Asp Phe Leu
195 200 205
Ser Ser Phe Tyr Ala Leu Leu Thr Leu Ala Gly Leu Ile Ile Thr Ile
210 215 220
Lys Glu Ser Val Asn Thr Ala Arg His Met Pro Leu Leu Leu Gly Ala
225 230 235 240
Val Ile Met Leu Ile Ile Gly Ala Val Leu Phe Ser Ser Arg Gln Lys
245 250 255
Lys Ile Glu Glu Pro Leu Leu Asp Leu Ser Leu Phe Arg Asn Arg Leu
260 265 270
Phe Leu Gly Gly Val Val Ala Ala Gly Met Ala Met Phe Thr Val Ser
275 280 285
Gly Leu Glu Met Thr Thr Ser Gln Arg Phe Gln Leu Ser Val Gly Phe
290 295 300
Thr Pro Leu Glu Ala Gly Leu Leu Met Ile Pro Ala Ala Leu Gly Ser
305 310 315 320
Phe Pro Met Ser Ile Ile Gly Gly Ala Asn Leu His Arg Trp Gly Phe
325 330 335
Lys Pro Leu Ile Ser Gly Gly Phe Ala Ala Thr Ala Val Gly Ile Ala
340 345 350
Leu Cys Ile Trp Gly Ala Thr His Thr Asp Gly Leu Pro Phe Phe Ile
355 360 365
Ala Gly Leu Phe Phe Met Gly Ala Gly Ala Gly Ser Val Met Ser Val
370 375 380
Ser Ser Thr Ala Ile Ile Gly Ser Ala Pro Val Arg Lys Ala Gly Met
385 ’ 390 395 400
Ala Ser Ser Ile Glu Glu Val Ser Tyr Glu Phe Gly Thr Leu Leu Ser
405 410 415
Val Ala Ile Leu Gly Ser Leu Phe Pro Phe Phe Tyr Ser Leu His Ala
420 425 430
Pro Ala Glu Val Ala Asp Asn Phe Ser Ala Gly Val His His Ala Ile
435 440 445
Asp Gly Asp Ala Ala Arg Ala Ser Leu Asp Thr Ala Tyr Ile Asn Val
450 455 460
Leu Ile Ile Ala Leu Val Cys Ala Val Ala Ala Ala Leu Ile Ser Ser
465 470 475 480
Tyr Leu Phe Arg Gly Asn Pro Lys Gly Ala Asn Asn Ala His
485 490

<210> 40

<211> 1485

<212> ADN

<213> Corynebacterium glutamicum ATCC13032 NCgl2522

<400> 40

atgacttcag aaaccttaca ggcgcaagcg cctacgaaaa cccaacgttg ggctttecte
60
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gccgttatca
120
ctcectetge
180
gcatatcccc
240
ggccaccgcce
300
gcgtttgctce
360
gcaacgatga
420
cgcaacactg
480
atcattggtg
540
ccggtggetg
600
ccgtctaagce
660
atcatcacga
720
gtcatcatgt
780
ccacttctag
840
ggcatggcga
900
tctgtgggtt
960
ttceccgatgt
1020
agtggtggtt
1080
actgatggtt
1140
gtaatgtctg
1200
gcgtcgtcega
1260
ggtagcttgt
1320
tcggcgggtg
1380
tacattaacg
1440
taccttttcc
1485

<210>
<211l>
<212>
<213>
<400>
Met Ile
1
Trp Ala

41
49
PR

41
Ser

Phe

Asp Asn Ser
35

Ala Ala Thr

gcggtggtct
tgcgtgaaca
tgctcatggce
ggatgttcct
caactgcgtg
tgcctgcéac
caattggtat
gtgcgctgtt
ttatcgegtt
attgggattt
tcaaggaatc
tgatcattgg
atctgtecgtt
tgtttactgt
tcactccact
ctattatcgg
ttgctgccac
tgcegttttt
tgtcttccac
tcgaagaggt
tccecattett
ttcaccacgc
tgttgatcat

gcggaaatcc

4
T

Glu Thr Leu Gln Ala Gln Ala Pro Thr Lys Thr

5

Leu Ala Val Ile Ser Gly Gly Leu Phe Leu Ile

20

39414

ctttctgatc
gctcgcagcec
gggccttett
catgggcttg
ggctcttgtt
cttggctctg
ttggggttcc
ggaattcttc
gatcgctacg
cttgtecgteg
tgtgaatact
tgecggtgttg
gttccgtaat
gtccggtttg
tgaggctggt
tggtgcaaac
tgcecgttggce
catcgcgggt
tgcgattatc
;tcttatgag
ctactcgctg
gattgatggce
tgccctagta

gaagggagcc

ggtgtagaca
accgaaaccc
ttgggtaccg
agcattttcg
gctgcgagag
atccgcatta
gtggcaattc
tggtggggtt
ctttttgtgg
ttctatgcge
gcacgccata
tttagcagtc
cgecttttet
gaaatgacta
ttgctcatga
ctgcatcgtt
atcgccctgt
ctattcttca
ggttcecgege
ttcggcacgce
catgccccgg
gatgcggege
tgcgcagtag

aataatgcgc

10

25

actcgattct
aagcgttgtg
gcactttggg
gaatcgcttc
ctttcettgg
cgtttgagga
ttggcgetge
cggttttcct
cgccggecaa
tgctcacact
tgcctettet
gtcagaagaa
taggcggtgt
cctecgcageg
tcccagetgce
ggggcttcaa
gtatttgggg
tgggcgcggg
cggtgcgtaa
tgttgtctgt
cagaggttgc
gtgcatcttt
cggctgctcet

actag

Corynebacterium glutamicum ATCC13869 NCgl2522

30

ctacaccgca
gatcatcaac
tgacaaaatc
acttggtgct
catcggtgcg
tgagcgtgag
ggcaggcccg
cattaacgtt
tatcgcgaat
tgctgggttg
tttgggtgca
gatcgaggag
ggttgctgcg
tttccagttg
attgggtagc
accgctgatc
cgcgactcat
tgctggttcg
ggctggcatg
cgcgattttg
ggataacttc
ggacaccgca

gatcagcagt

Gln
15
Gly

Arg

val

Ile Leu Tyr Thr Ala Leu Pro Leu Leu Arg Glu Gln Leu

Glu Thr Gln Ala Leu Trp Ile Ile Asn Ala Tyr

40
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Pro Leu



Leu

65
Gly
Ser
Arg
Ala
Ile
145
Ile

Leu

val

Phe
Gly
Thr
305
Phe
Lys
Leu
Ala
Ser
385
Ala
vVal
Pro
Tyr
Leu

465
Tyr

50
Met

His
Leu
Ala
Leu
130
Gly
Ile
Ile
Ala
Ser
210
Glu
Ile
Ile
Leu
Leu
290
Pro
Pro
Pro
Cys
Gly
370
Ser
Ser
Ala
Ala
Gly
450

Ile

Leu

<2ld>
<211>
<212>
<213>
<400>

Ala
Arg
Gly
Phe
115
Ile
Ile
Gly
Asn
Pro
195
Phe
Ser
Leu
Glu
Gly
275
Glu
Leu
Met
Leu
Ile
355
Leu
Thr
Ser
Ile
Glu
435
Asp

Ile

Phe

42

Gly
Arg
Ala
100
Leu
Arg
Trp
Gly
Val
180
Ala
Tyr
Val
Leu
Glu
260
Gly
Met
Glu
Ser
Ile
340
Trp
Phe
Ala
Ile
Leu
420
val
Ala

Ala

Arg

1485
ADN
Corynebacterium glutamicum

42

Leu
Met

85
Ala
Gly
Ile
Gly
Ala
165
Pro
Asn
Ala
Asn
Ile
245
Pro
Val
Thr
Ala
Ile
325
Ser
Gly
Phe
Ile
Glu
405
Gly
Ala
Ala

Leu

Gly
485

Leu

70
Phe
Phe
Ile
Thr
Ser
150
Leu
val
Ile
Leu
Thr
230
Ile
Leu
val
Thr
Gly
310
Ile
Gly
Ala
Met
Ile
390
Glu
Ser
Asp
Arg
val

470
Asn

55
Leu

Leu
Ala
Gly
Phe
135
val
Leu
Ala
Ala
Leu
215
Ala
Gly
Leu
Ala
Ser
295
Leu
Gly
Gly
Thr
Gly
375
Gly
val
Leu
Asn
Ala
455

Cys

Pro

Gly
Met
Pro
Ala
120
Glu
Ala
Glu
val
Asn
200
Thr
Arg
Ala
Asp
Ala
280
Gln
Leu
Gly
Phe
His
360
Ala
Ser
Ser
Phe
Phe
440
Ser

Ala

Lys

39414

Thr
Gly
Thr
105
Ala
Asp
Ile
Phe
Ile
185

Pro

Leu

His I

val
Leu
265
Gly
Arg
Met
Ala
Leu
345
Thr
Gly
Ala
Tyr
Pro
425
Ser
Leu

val

Gly

Gly
Leu

90
Ala
Thr
Glu
Leu
Phe
170
Ala

Ser

Ala

Leu
250
Ser
Met

Phe

Ile

Asn

1330

Ala
Asp
Ala
Pro
Glu
410
Phe
Ala
Asp

Ala

Ala
490

Thr

75
Ser
Trp
Met
Arg
Gly
155
Trp
Leu
Lys
Gly
Pro
235
Phe
Leu
Ala
Gln
Pro
315
Leu
Thr
Gly
Gly
val
395
Phe
Phe
Gly
Thr
Ala

475
Asn

60
Leu

Ile
Ala
Met
Glu
140
Ala
Trp
Ile
His
Leu
220
Leu
Ser
Phe
Met
Leu
300
Ala
His
Ala
Leu
Ser
380
Arg
Gly
Tyr
val
Ala
460

Ala

Asn

Gly
Phe
Leu
Pro
125
Arg
Ala
Gly
Ala
Trp
205
Ile
Leu
Ser
Arg
Phe
285
Ser
Ala
Arg
Val
Pro
365
vVal
Lys

Thr

Ser

Asp
Gly
Val
110
Ala
Asn
Ala
Ser
Thr
190
Asp
val
val
Arg
Asn
270
Thr
vVal
Leu
Tro
Gly
350
Phe
Met

Ala

Leu

Lys
Ile

95
Ala
Thr
Thr
Gly
val
175
Leu
Phe
Thr
Gly
Gln
255
Arg
Val
Gly
Gly
Gly
335
Ile
Phe
Ser

Gly

Leu

© 415

Leu

© 430

His
445
Tyr

Leu

Ala

His

Ile

Ile

His

ATCC13869 NCgl2522
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His

Ala

Asn

Ser

Ile

80
Ala
Ala
Leu
Ala
Pro
160
Phe

Phe

Ala
240
Lys
Leu
Ser
Phe
Ser
3290
Phe
Ala
Ile
val
Met
400

Ser

Ala
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atgatttcag aaactttgca ggcgcaagcg
60

gctgttatca gcggtggtct ctttctgatc
120

ctcecececectge tgcgtgaaca actcgcagcece
180

gcatatccce tgctcatggce gggtcttctt
240

ggccaccgcc ggatgttcct catgggcttg
300

gcgtttgctc caactgcgtg ggctcttgtt
360

gcgacgatga tgcccgcaac cttggctctg
420

cggaacaccg cgattggcat ttggggttct
480

-atcattggtg gtgcgctgtt ggaattcttc
540

ccggtggectg ttatcgcecgtt gatcgctacg
600

ccgtccaagc actgggattt cttatcctcg
6650

attgtcacca tcaaagaatc ggtaaacact
720

atcatcttgc ttatcattgg tgcggtgttg
780

ccacttctag atctgtcgtt gttccgtaat
840

ggcatggcga tgtttactgt gtccggtttg
900

tctgtgggtt tcactccact tgaggctggt
960

ttcccgatgt ctattatcgg tggtgcaaac
1020

agtggtggtt tccttgccac ggcagtcggc
1080

actgatggtt tgccgttttt catcgcgggt
1140

gtaatgtctg tgtcttccac tgcgattatc
1200

gcgtegtecga tcgaagaggt ctcttatgag
1260

ggtagcttgt tcccattctt ctactcgectg
1320

tcggegggtg ttcaccacgc gatttatgge
1380

tacattaacg tgttgatcat tgccctagta
1440

taccttttcc gcggaaatcc gaagggagcc
1485

<210> 43

<211> 42

<212> ADN

<213> Trinh ty nhdn tao

<220>

<223> Gen mdi sugR F1l_ Sall
<400> 43

cctacgaaaa
ggtgtagaca
actgaaaccc
ttgggtaccg
agcattttcg
gctgcgagag
atccgcatta
gtggcaattc
tggtggggtt
ctttttgtgg
ttctatgcat
gcacgtcatc
tttagcagtc
cgeccttttet
gaaatgacta
ttgctcatga
ttgcatcgtt
atcgccectgt
ctgttcttca
ggttccgege
ttcggcacgce
catgcccegg
gatgcggcge
tgcgcagtag

aataatgcgc

cccaacgttg
actcaatcct
aagcgttgtg
gcactttggg
gaatcgcttc
ctttccttgg
cgtttgaaga
t£99C9C99C
cggttttcet
cgccggccaa
tgcttaccct
tgccactgcet
gtcagaégaa
taggcggtgt
cctcgcageg
tcccagcetge
ggggcttcaa
gtatttgggg
tgggcgcggg
cggtgcgtaa
tgttgtctgt
cagaggttgc
gtgcatcttt
cggctgctcect

actag

cttgcatgecc tgcaggtcga caggattcat ctggcatctg gc

42
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ggctttecte
ctacaccgca
gatcatcaac
tgacaaaatc
acttggcgct
catcggtgcg
tgaacgcgaa
ggcaggtccg
cattaacgtt
tatcgcgaat
tgcaggtttg
tgtaggtgcc
gatcgaggag
ggttgctgcg
tttccagttg
attgggtagc
accgctgatc
cgcgactcat
tgctggtteg
ggctggcatg
cgcgattttg
ggataacttc
ggacaccgca

gatcagcagt



39414

<210> 44

<211> 23

<212> ADN

<213> Trinh ty nhin tao
<220>

<223> Gen mdi sugR -R1
<400> 44

gtcactcctt aaagcaaaaa gcc

23

<210> 45

<211l> 42

<212> ADN

<213> Trinh tu nh8n tao
<220>

<223> Gen mdéi sugR -F2_GTG
<400> 45

tttttgcttt aaggagtgac gtgtacgcag aggagcgccg tc
42

<210> 46

<211> 42

<212> ADN

<213> Trinh ty nhin tao
<220>

<223> Gen mdi sugR -F2_TTG
<400> 46

tttttgcttt aaggagtgac ttgtacgcag aggagcgccg tc
42

<210> 47

<211> 42

<212> ADN

<213> Trinh tu nhédn tao
<220>

<223> Gen mdi sugR -R2_BamHI
<400> 47

cgagctcggt acccggggat ccgcgagagt acgaagcgca gt
42

<210> 48

<211> 62

<212> ADN

<213> Trinh tu nh8n tao
<220>

<223> Gen mbdi sugR F3

<400> 48

tttttgcttt aaggagtgac gaaggcaacc atgaactcta atgtacgcag aggagcgccg
60

tc

62

<210> 49
<211> 22
<212> ADN

-75-
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<213> Trinh tu nhan tao
<220>

<223> Gen mdi sugR R
<400> 49

ggacttgcag tgactgtaag aa
22

<210> 50

<211> 46

<212> ADN

<213> Trinh tu nhin tao
<220>

<223> Gen mdi gltA F_spel
<400> 50

gaaggaatga gttcctcgag actagtactc ggcacccatc cttgtc
46

<210> 51

<211> 50

<212> ADN

<213> Trinh tu nhin tao
<220>

<223> Gen mdi gltA R spel
<400> 51

gttattagat gtcgggccca ctagtgtgct gtacatgctc cttgaaaatc
50

-76-





