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Linh vire ky thuat dwoc dé cap
Sang ché d& xuat quy trinh san xu4t L-ornithin bang cach 1én men.
Tinh trang k§ thuit ciia sang ché

L-Ornithin d3 dugc biét dén 13 c6 tic dung kich thich chirc ning gan va
thuong dugc ding 1am mot thanh phin cta thudc va 13 chit dinh dudng ding cho

ngudi choi thé thao.

Ngay nay, L-Ornithin dugc diéu ché theo nhidu quy trinh khéc nhau. Mot
trong s6 cac phwong phap nhu viy 13 phuong phép 1én men bang vi sinh vét. Mot
phwong phap khac 13 thiy phan arginin bang chit kiém, vi du nhu bing bari hydroxit
(CN 1594282 A). Mot phuong phap nita 13 bién d6i sinh hoc arginin bang vi sinh vat
cb dinh c6 hoat tinh arginaza (KR589121B1). Phuong phép diéu ché L-ornithin tir L-

axit aminoureidovaleric ciing d3 dugc md ta trong tai liéu sang ché (JP 42007767 B4).

Céc vi sinh vat c6 dic tinh tiét L-ornithin vao moi truong nudi céy da dugc mo
ta trong tai liéu. Vi du v& cac vi sinh vat nhu vdy 13 vi khudn thudc gidng
Corynebacterium, Brevibacterium, Bacillus (JP 43010996 B4, JP 57041912 B),
Escherichia (US 3668072 A), Providencia (JP 03195494) hodc Arthrobacter
(US 3574061).

Céc vi sinh vat san xudt L-ornithin thub’ng c6 déc trung la dinh dudng thu
dong vé cac axit amin L-arginin hodc L-axit aminoureidovaleric (vi du, do 1a
Brevibacterium, Bacillus, Corynebacterium nhu dugc mo ta trong EP 392708 B1 va
KR 161147 B1 va Escherichia dugc m6 ta trong US 366072 A). Ngoai ra, ciing da biét
cac vi sinh vt c6 tinh khing d8i véi 2-thiazol-alanin, sulphaguanidin hogc 2-
flopyruvat (céng b6 don sang ché Nhat sb 61-119194). EP 0393708 B1 boc 16 ching
sin xudt L-omnithin véi ddc trung 13 c6 tinh khang thip d8i véi ornithol va axit

mycophenoliC. Vi sinh vét ciing c6 thé c6 két hop vai dic tinh néu trén.

Qua4 trinh giai phéng céc axit amin kiém ching han nhu L-lysin, L-arginin va

L-ornithin qua dudng khuéch tan thu dong tir t& bio 1a rit yéu (Bellmann et al.
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(Microbiology 2001; 147: 1765-74)). Qua trinh nhu vdy da duge mé ta k§ ludng cho
lysin trong céc vi du. Vrlijc et al. (Journal of Bacteriology 1995; 177(14): 4021-7) da
nghién ciru nhiéu thé dot bién Corynebacterium glutamicum khong c6 co ché chuyén
vén lysin ra ngoai bao. Véi mot thé dét bién, do dugc ndng do L-lysin trong té bao 13

174 mM, trong khi d6 & ngoai bao nﬁ“)ng dd chi do duoc 1a 0,7 mM.

Vrlijc et al. (Molecular Microbiology 1996; 22(5): 815-26 va Journal of
Molecular Microbiology and Biotechnology 1999; 1: 327-336) va EP 0868527 B1 d3
nhin dién va mo ta mot chéf chuyén van méi 12 chit chuyén vén L-lysin ra ngoai bao
(L-lysine exporter: LysE). Mot thé dot bién duoc goi 13 v6 hiéu LysE néu khoéng c6
kha ning van chuyén L-lysin ra ngoai bio. Polypeptit dugc ma hod boi gen lysE nay
c6 chiéu dai gdbm 233 axit amin hodc gbc axit amin va duge thé hién trong SEQ ID
No. 2. Sau khi c¢6 biéu hién qua muc gen lysE & chung san xuét lysin, nhan thdy ¢6 su
tang tiét L-lysin.

| Von Bellmann et al. (Microbiology 2001; 147: 1765-74) da dic ta chi tiét hon
chét chuyén v4n ra ngoai bao LysE vé kha nang chuyén vén cac axit amin c6 tinh kiém
khéac nhau & C. glutamicum. Céc tac gia nay da chi ra ring chit chuyén van nay
chuyén van dic hiéu cac axit amin L-lysin va L-arginin ra ngoai bao. Cac tac gia nay
con khao sat xem liéu LysE c6 chuyén van L-ornithin ra ngoai bao. Nhim muc dich
nay, trudc hét chuén bi mot chung C. glutamicum dinh dudng thy dong L-arginin dugc
goi 1a ATCC13032::argF.

Chiing ndy dugc nudi ciy trong 50 ml (nudi ciy gian doan) moi trudng tbi
thidu duoc goi 1a CGXII chtra 40 g/l glucoza. Sau thoi gian 1 1a 24 gio do dugc lugng
L-ornithin 60 mM, tuong tng véi 7,9 g/l. Ndng d6 L-ornithin trong ndi bao do dugc 1a
vao khoang 200 mM sau khi 1 chiing néu trén trong thoi gian khoang 70 phut. Dé 1am
sang to xem liéu LysE ciing ¢6 chuyén van L-ornithin ra ngoai bio hay khong, chung
13032::argF nay dugc bién nap biang plasmit c6 dic tinh sao chép pEC7lysE. Bién
phép nay duge du dinh dé tao ra ching c6 hoat tinh LysE tang cao, dé 1am cho ching
nay chuyén van L-ornithin vao méi trrong véi mirc chuyén vén ra ngoai bao cao hon.
Tuy nhién, bién phép nay khong 1am gia ting mirc chuyén vén L-ornithin ra ngoai bao.
Xac dinh dwugc ring ci ching ddi ching (13032::argF) va ching dugc bién nap
(13032::argF, gin pEC7lysE) déu cing cho mdt mirc chuyén van ra ngoai bao
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(0,6 nmol phit” (mg chét kho)™). Tir nghién ciru ndy, cic tac gia da két ludn ring chit
chuyén van ra ngoai bao LysE nay khong chuyén van L-ornithin ra ngoai bao. Ngoai
ra, cac tac gia con két luan ring & Corynebacterium glutamicum phai c6 chirc ning
chuyén van ra ngoai bao (tirc 13 protein chuyén van) khac chua duge biét dén cho L-

ornithin (Bellmann et al., 2001, trang 1771, fig. 5b) va trang 1772, cac dong 21-28).

LysE bién thé (xem SEQ ID No. 4) dugc nhéan dién trong C. glutamicum R,
khic v6i trinh tr axit amin cia chit chuyén van ra ngoai bio LysE tir ching
ATCC 13032, duge thé hién trén SEQ ID No. 2, & chd dau tdn N ¢6 thém ba gbc axit
amin. Trinh ty cia cdc gdc axit amin ndy la: metionin, valin, isoleuxin (MVI).
Polypeptit LysE tir ching R nay dd duoc md ta trong EP 1266966 B1 nhu 1 bién thé
khéc v6i protein kiéu dai & su tao thanh ving vong nit hogic, cu thé hon, 1 khéng thé
' tao ra vong nit néu trén, va do d6 c6 thé thuc hién su chuyén van L-lysin va L-arginin

ra ngoai bao & murc cao hon.

Gunji va Yasueda (Journal of Biotechnology 127, 2006, 1-13) lai mé ta bién
thé LysE khaC. Céc tac gia ndy quan tdm dén qué trinh tao thanh L-lysin cia mot loai
vi khuén thudc nhém dinh dudng metyl bit budc, d6 1a Methylophilus methylotrophus.
Cu thé 13, c4c tac gia d3 tién hanh bién nap M. methylotrophus bang plasmit dugc goi
13 pSE chira gen lysE cia C. glutamicum ATCC13869 dé cai thién su tao thanh lysin
ctia M. methylotrophus. Tuy nhién, cic tic gia nay di nhan thdy 14 ho chi c6 thé tao ra
& M. methylotrophus dang dot bién ctia gen lysE (lysE24) mét cach én dinh. Khung
doc mé cua gen lysE nay da bi dich chuyén & alen lysE24 do bi xen gbc thymin, nén
1am két thuc khung doc niy sau 432 cip bazo. Khung doc dé bi cét cut ndy mi hoa
protein LysE, ma so v6i protein LysE kiéu dai cua C. glutamicum ATCC13869, 1a
ngén hon 92 gbc axit amin & diu tdn C. Protein ndy c6 chiéu dai gdm 141 gdc axit
amin. Ngoai ra, 6 axit amin & du t4n C cta protein bi cit cut ndy (cac goc 135-141)
khac vé6i cac axit amin cia trinh ty axit amin LysE kiéu dai. Ching M. methylotrophus
mang alen LysE dd dugc cai bién trén plasmit (pSE24) dugc thir nghiém dé xac dinh
kha nang tao thanh lysin. Cu thé, ching nay duoc thir nghiém trong 0,3 1 méi trudng
t6i thidu duoc goi 1a SEIIc v6i nudi ciy theo kiéu gian doan bd sung chit dinh dudng
trong thoi gian 50 gid. Céc tic gia nay da nhéan thiy 13 thé bién nap nay con tao ra

lugng nhé (0,07 mM tuong tng véi 11,8 mg/l) L-ornithin ngoai 0,55 mM L-lysin va
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0,19 mM L-arginin. Theo giai thich ctia cac tac gia, su tao thanh L-ornithin quan sat
duge ndy 13 do hoic su thay ddi tinh dic hiéu véi co chét cta chét chuyén van dot bién
nay hodic ¢6 thé do su bién ddi ngudn L-arginin tao ra trong ndi bao clia ching nay.
EP 1266966 B1 (c4c tac gia: Gunji va Yasueda) mo ta rang chit chuyén van LysE24
nay c6 tdc dong 1am ting sy tiét L-lysin va L-arginin.
Ban chit ky thuit ciia sang ché

Muc dich cta sang ché 13 tao ra quy trinh mé&i @ diéu ché L-ornithin bing
phuong phép 1én men.

Sang ché d& xuét quy trinh didu ché L-ornithin, khac biét & chd bao gdm cac
budc sau day :

a) 1én men vi khudn tiét L-ornithin dugc chon tir nhém bao gdm
Corynebacterium, Bacillus, Streptomyces, Arthrobacter va Enterobacteriaceae cO biéu
hién qua mirc polynucleotit m3 hoa polypeptit cé hoat tinh nhu 1a chit chuyén vén L-
ornithin ra ngoai bao va c6 trinh tu axit amin it nhét (2) 35%, > 40%, > 50%, > 55%,
> 60%, > 65%, > 70%, > 75%, > 80%, > 85%, = 90%, = 92%, > 94%, > 96%, = 97%,
> 98%, > 99% hodc 100%, t&t hon néu > 70%, dic biét tot hon néu > 90%, rat dic biét
t6t hon néu > 96%, va t6t nhat néu 100%, ddng nhét véi trinh tu axit amin cia SEQ ID
No. 2, trong moi truong,

b) tich liiy L-ornithin néu trén trong mdi trudng néu trén, trong d6 thu nhan
moi trudng 1€n men 16ng,

¢) trong d6 khong st dung plasmit pEC71ysE, sb Iuu gitt DSM23239, dé
biéu hién qua mirc,

d) va trong d6 chidu dai cta polypeptit dugc ma hoa, néu thich hop, 14>

146 dén < 286 axit amin hodc gbc axit amin.

Uu tién lua chon khoang chidu dai axit amin & nhém bao gdbm > 171 dén
<286, > 196 dén <261, > 203 dén <258, > 218 dén < 243, > 228 dén <236, va > 228
dén < 233 axit amin hodc gbc axit amin.

U tién dic biét &n khoang chiéu dai

>203 dén <258, > 218 dén < 243, > 228 dén <236, va =228 dén < 233, va uu
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tién rit dic biét dén khoang chiéu dai > 228 dén < 236 va > 228 dén < 233.

Khi dé cap dén L-ornithin nhu sau day, thuat ngir nay ciing bao gdm cac mudi

ciano, vi du chéng han nhu L-ornithin monohydroclorua hodc L-ornithin sulphat.

Quy trinh theo sang ché st dung vi khuin duoc chon tir nhém bao gdm gidng

Corynebacterium, Bacillus, Streptomyces, Arthrobacter va ho Enterobacteriaceae.
Trong gibng Corynebacterium, wu tién ding cac chiing dva trén loai sau day:
Corynebacterium efficiens, vi du nhu chung thudc loai DSM44549,

Corynebacterium glutamicum, vi du nhu ching thudc loai ATCC13032

hodc ching R, va
Corynebacterium ammoniagenes, vi du nhu chung ATCC6871,
v&i wu tién rat dic biét 1a loai Corynebacterium glutamicum.

Mot sb ching dai dién thudc loai Corynebacterium glutamicum con duge biét

trong tinh trang k¥ thuat dudi cac tén khac. Cac ching nay bao gdm vi du:
chung ATCC13870, dugc goi 1a Corynebacterium acetoacidophilum,
ching DSM20137, duoc goi la Corynebacterium lilium,
chung ATCC17965, dugc goi 1a Corynebacterium melassecola,
ching ATCC14067, dugc goi 1a Brevibacterium flavum,
ching ATCC13869, duoc goi 13 Brevibacterium lactofermentum, va
chﬁrig ATCC14020, dugc goi 1a Brevibacterium divaricatum.

Thuadt nglt “Micrococcus glutamicus” cling duge ding tuong tu cho
Corynebacterium glutamicum. Mot sb dai dién thudc loai Corynebacterium efficiens
cling da dugc goi trong tinh trang k¥ thudt 1a Corynebacterium thermoaminogenes, vi
du chung FERM BP-1539.

Trong gidéng Bacillus, wu tién loai Bacillus subtilis.
Trong gidng Arthrobacter, wu tién loai Arthrobacter citreus.

Trong ho Enterobacteriacae, wu tién dung giéng Escherichia, Erwinia,

Providencia, Pantoea va Serratia. Uu tién dic biét 1a giong Escherichia va Serratia.



Uu tién rat dic biét 13 loai Escherichia coli thudc gibng Escherichia, 10ai Serratia
marcescens thudc gidng Serratia, va lodi Providencia rettgeri thudc gibng

Providencia.

Tét hon néu vi khuén hodc ching (ching ban dau) dugc ding cho bién phap
biéu hién qud mirc chdt chuyén van L-ornithin ra ngoai bao di c6 kha ning tiét L-
ornithin vao méi truéong dinh dudng bao quanh chiing va tich lily & d6. Sau day, thuat
ngit biéu hién “san xut” ciing dugc sir dung cho nghia ndy. Cu thé hon, ching dugc
sir dung cho bién phap biéu hién qua mirc néu trén c6 kha ning cd dic hoic tich lity
trong moi trudong dinh dudng >0,1 g/, 20,3 g/, >1 g/1, >3 g/l, > 10 g/l L-ornithin.
Tt hon néu ching ban diu 13 ching 13 ching dugc tao ra bang cach gy dot bién va
chon loc, bing cong nghé ADN tai t6 hop hodc bang cach két hop ca hai phuong phap
nay.

Diéu 1 hién nhién va khong cin phai giai thich thém nita 13 cac vi khuln thich
hop ého céc bién phép theo sang ché ciing c6 thé duoc thu nhin bang cach trude hét
bidu hién qua mirc polynucleotit ma hoa polypeptit c6 hoat tinh nhr 1a chat chuyén vén
L-ornithin ra ngoai bao va cé trinh ty axit amin it nhét > 35% déng nhét v6i trinh tu
ctia SEQ ID No. 2, véi chiéu dai ctia polypeptit dugc ma hoa, néu thich hop, 13 trong
khoang chiéu dai dd néu trén, trong ching hoang ching han nhu trong ching thudc
loai Corynebacterium glutamicum ATCC 13032 hodc trong ching ATCC 14067, va
sau d6 tac dong 1én vi khuén néu trén, bang cac bién phép di truyén nira nhu duge mod
ta trong tinh trang k¥ thuat, dé tao ra L-ornithin. Viéc bién nap kiéu dai, ching han nhu
ching ATCCI13032, ATCC14067, ATCC13869 hoic ATCC17965, chi bang
polynucleotit duge néu trén khong tao ra dugc quy trinh theo sang ché.

Vi du vé céc ching thudc loai Corynebacterium glutamicum ma tiét ra hodc

san xuét L-ornithin 1a:

Brevibacterium lactofermentum FERM-BP 2344, va Corynebacterium
glutamicum FERM-BP 2345 nhu dugce mo ta trong US 5188947.

Vi du v€ ching thudc loai Arthrobacter citreus ma ti€t ra hodc san xuat L-
ornithin la:

Arthrobacter citreus FERM-BP 2342 nhu duge mo ta trong US 5188947.
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Vi du v& ching thudc lodi Bacillus subtilis ma tiét ra hodc san xuit L-ornithin

la:
Bacillus subtilis BOR-32 (FERM-P 3647) nhu dugc mo ta trong JP 57041912.
Vi du vé ching thudc loai Providencia rettgeri ma tiét ra hodc san xuét L-
ornithin 1a:

Providencia rettgeri ARGA6 (FERM P-11147) nhu dugc mé td trong
JP 03195494.

Vi du vé ching thudc lodi Escherichia coli ma tiét ra hodc san xuét L-ornithin
la:
Escherichia coli B-19-19 (ATCC 21104) nhu dugc md ta trong US 3668072.

Céc vi khuén san xuét L-ornithin thuong 13 dinh dudng thu dong dbi v6i cac
axit amin L-axit aminoureidovaleric hodc L-arginin. Theo cach khéc, ciing ¢6 thé tinh
dén viéc ding sinh vat kém phat trién khi khong c6 ngudn dinh dudng L-axit
aminoureidovaleric hodc L-arginin 1am vi khuén san xuét L-orthinin. Dinh nghia ctia
céc thuat ngit dinh dudng thu dong va kém phat trién khi khong ¢6 ngudn dinh dudng
nhét dinh c6 thé dugc xem, vi du, & trang 9 ctia WO 01/09286. Trong linh vuc k¥ thuat
nay, cac sinh vat kém phat trién khi thiéu ngudn dinh dudng nio d6 con duge goi 1a
cac dot bién khong triét dé. Pic biét, vi khuén kém phat trién khi khong cé nguf")n dinh
dudng nhét dinh dugc sir dung 1a cac loai trong d6 hoat tinh cta céc san phém gen
ArgF (ornithin carbamoyl transferaza), ArgG (argininosucxinat synthaza) hodc ArgH
(argininosucxinat lyaza) 1a cao hon (>) 0 nhung bang hoic nhé hon (<) 10 %, t6t hon

néu > 0 va < 1%, so vai hoat tinh cda ki€u dai.
MO0 ta van tat cac hinh vé

Fig 1 thé hién su sip hang cta cac trinh tw axit amin cia cac protein LysE va ArgO
duoc néu ra trong Bang 1. Khe sép hang dugc chi ra bang “-”. Céc axit amin ddng nhét
dugc thé hién béng ok

Fig 2 13 hinh anh thé hién thiét 14p chuong trinh Clone Manager 9 tir phin mém
Scientific and Educational Software dé x4ac dinh viéc nhan dién hai trinh tu axit amin

béang su sap hang trinh tir toan cuc.
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M5 ta chi tiét sang ché
Tinh trang k§ thudt da bdc 10 cac polynucleotit duge goi 1a gen lysE va ma héa
cho protein hoic polypeptit c6 hoat tinh cia chit chuyén vén L-lysin ra ngoai bao. Cac

polypeptit ndy con duge viét tit 13 LysE.

Chat chuyén vé4n ra ngoai bio 13 protein nim & mang té bio va chuyén véan
mot san phém trao dbi chat, vi du nhu L-lysin hodc L-ornithin, tir bao lap ctia té bao d6
vao mdi truong bao quanh. Néu nhu ning luong can thiét cho qua trinh nay dugc tao
ra & dang adenosin triphosphat (ATP), thi qué trinh ndy dugc goi 13 su chuyén vén
hoic chuyén vén ra ngoai bao chi dong nguyén phat. Qua trinh ndy duge goi 14 su
chuyén van hoic chuyén vén ra ngoai bao chi dong thir phat néu ning lugng néu trén
dugc tao ra & dang gradient ion, vi du nhu ion natri (Jeremy M. Berg, John L.
Tymoczko va L. Stryer; Biochemie [Biochemistry], 5™ edition, c4c trang 378-384,
Spektrum Akademischer Verlag [publisher], Heidelberg, Germany, 2003). C6 thé
tham khao c4c chi din cho viéc xac dinh hoat tinh chuyén vin L-ornithin ra ngoai bao

trong Bellmann et al. (Microbiology 2001; 147: 1765-74).

Trong qua trinh nghién ciru sang ché, nhan thiy ring chét chuyén van lysin ra
ngoai bao thudc gibng Corynebacterium, tot hon néu Corynebacterium glutamicum, va
Micrococcus, tot hon néu Micrococcus luteus, ¢6 hoat tinh nhu 13 chat chuyén van L-
ornithin ra ngoai bio ngoai hoat tinh chuyén van L-lysin ra ngoai bao.

Bién phép theo sang ché sir dung gen m3 hoa polypeptit c6 hoat tinh chuyén
van ra ngoai L-ornithin t&€ bao va c6 trinh tir axit amin it nhit () 35%, > 40%, > 50%,
2 55%, = 60%, = 65%, = 70%, > 75%, > 80%, > 85%, = 90%, = 92%, > 94%, > 96%,
> 97%, > 98%, > 99% hodc 100%, tt hon néu > 70%, dic biét tét hon néu > 90%, rat
dac biét tdt hon néu > 96%, va tbt nhit néu > 100%, déng nhét véi trinh tu axit amin
cia SEQ ID No. 2, véi chiéu dai cta polypeptit dugc mi hoa, néu thich hop, nim
trong khoang chiéu dai dugc mo ta trén day.

Vi du v& céc chét chuyén van L-ornithin ra ngoai bao thich hgp 1a chét chuyén
van lysin ra ngoai bao hodc polypeptit LysE cua Corynebacterium glutamicum
ATCC13032 (SEQ ID No.2), Corynebacterium glutamicum R (SEQ ID No. 4),



27068

Corynebacterium glutamicum ATCC14067 (SEQ ID No.5), Corynebacterium
glutamicum ATCC13869 (SEQ ID No. 7), Corynebacterium efficiens YS-314 (SEQ
ID No.9), Corynebacterium diphteriae NCTC 13129 (SEQ ID No. 10),
Corynebacterium striatum ATCC6940 (SEQ ID No. 11), Corynebacterium
aurimucosum ATCC700975 (SEQ ID No. 12), Corynebacterium matruchotii
ATCC33806 (SEQ ID No. 13), Corynebacterium pseudogenitalium ATCC33035
(SEQ ID No. 14), Corynebacterium accolens ATCC49725 (SEQ ID No. 15),
Corynebacterium glucuronalyticum ATCC 51867 (SEQ ID No. 16), Micrococcus
luteus NCTC2665 (SEQ ID No. 17), Corynebacterium tubuculostearicum SK141
(SEQ ID No. 18) va Corynebacterium matruchotii ATCC14266 (SEQ ID No. 19).
SEQ ID No. 18 va SEQ ID No. 19 trudc day trong linh vuc k¥ thuit ndy con duge goi
1a polypeptit ArgO. v

Trinh tuy nucleotit cia gen lysE cua Corynebacterium glutamicum
ATCC14067 va Corynebacterium glutamicum ATCC13869 dugc xé4c dinh trong
nghién ctru nay (SEQ ID No. 6 va SEQ ID No. 8). Trinh tu axit amin ctia polypeptit
LysE ctua Corynebacterium glutamicum ATCC14067 va Corynebacterium glutamicum
ATCC13869 duoc thé hién trén trén SEQ ID No. 5 va 7. Céc trinh tu nay 1a ddng nhét
véi trinh tr axit amin cda LysE C. glutamicum ATCC13032, dugc thé hién trén SEQ
ID No. 2.

Bang 1 liét ké cac sb truy cap clia cac polypeptit LysE clia cac dai dién khac
nhau ctia gidng Corynebacterium va of Micrococcus luteus, duge iy tir dir lidu cia
National Center for Biotechnology Information (NCBI, Bethesda, MD, US). Ngoai ra,
Bang 1 con tham khio dén cac trinh tur axit amin cta polypeptit LysE dugc thé hién
trén trong danh muc trinh tw. Cudi ciing, Bang 1 thé hién chiéu dai (s axit amin) ctia

polypeptit LysE dugc ma hoa.

Béang 1
Vi khuan SEQ  ID | Sé truy cap Chiéu dai
No. polypeptit
C. glutamicum 2 YP 225551.1 233
C. efficiens 9 ZP 05749209.1 228

-10-
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C. diphteriae 10 NP_939452.1 228
C. striatum 11 ZP 03933958.1 222
C. aurimucosum 12 YP _002834652.1 235
C. matruchotii 13 ZP 03711883.1 244
C. pseudogenitalium 14 ZP 03922319.1 230
C. accolens 15 ZP 03931790.1 241
C. glucuronolyticum 16 ZP 03918361.1 261
M. luteus 17 YP_002958101.1 204
C. tubuculostearicum 18 ZP 05365683.1 230
C. matruchotii 19 ZP 04835056.1 244

Fig 1 thé hién sy sép hang nhidu trinh ty cta céc trinh ty axit amin cia
polypeptit LysE clia cac vi khudn dugc néu ra trong Bang 1. Su sdp hang cac trinh tur
axit amin duoc thé hién trén Fig 1 duoc thuc hién nhd chuong trinh Clone Manager 9
Professional Edition (Scientific & Educational Software 600 Pinner Weald Way Ste
202 Cary NC 27513 USA). Phan tir tham chiéu duoc st dung cho su sip hang 13
polypéptit LysE (LysE) cia ATCC13032. P& d4nh gi4 diém cta ma trén, lwa chon
thiét 1ap “Blosum 62” (xem: Jeremy M. Berg, John L. Tymoczko va L. Stryer;
Biochemie, 5" edition, c4c trang 194-197, Spektrum Akademischer Verlag,
Heidelberg, Germany, 2003)).

Ngoai ra, néu thich hop, ciing c6 thé sir dung cc chwong trinh nhr duge mo ta
trong tinh trang k¥ thuat, ching han nhu chuong trinh ClustalX (Thompson, J.D.,
Gibson, T.J., Plewniak, F., Jeanmougin, F. va Higgins, D.G. (1997). Giao dién cta sb
ClustalX: cac phuwong phap linh hoat cho sy sdp hang nhiéu trinh ty dugc tro giﬁp b&i
cac cong cu phan tich hi¢u qua. Nucleic Acids Research, 25: 4876-4882).

Cac gbc axit amin 4-236 cua polypeptit LysE cua Corynebacterium
glutamicum R (xem SEQ ID No. 4) tuong Gng véi trinh ty axit amin cua LysE
C. glutamicum ATCC13032 dugc thé hién trén SEQ ID No.2. Polypeptit
C. glutamicum R c6 thém trinh ty ba gdc axit amin & diu tin N (metionin-valin-
isoleuxin). Cac gbc bd sung nay dugc tao ra khi 9 cip bazo nim & codon bit diu nim

& phia trudc nita gen lysE duge sit dung nhu 13 thay thé cho codon bit ddu cua gen
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lysE trong C. glutamicum ATCC13032 (xem SEQ ID No. 1).

Trinh tu axit amin ctia polypeptit LysE cua C. efficiens YS-314 1a 71%, va
trinh tu cta C. diphteriae NCTC 13129 1a 44%, trinh tu cia Corynebacterium striatum
ATCC6940 1a 44%, trinh ty cia Corynebacterium aurimucosum ATCC700975 1a
42%, trinh tu cua Corynebacterium matruchotii ATCC33806 1a 43%, trinh tu cua
Corynebacterium  pseudogenitalium ATCC33035 1a 43%, trinh tu cila
Corynebacterium accolens ATCC49725 1a 43%, trinh tg cia Corynebacterium
glucuronalyticum ATCC 51867 1a 36%, trinh tu cia Micrococcus luteus NCTC2665 1a
40%, ddng nhat véi trinh ti axit amin LysE cua C. glutamicum ATCC13032 dugc thé
hién trén SEQ ID No. 2. Ngoai ra, trinh ty axit amin cia polypeptit ArgO cua
C. tubuculostearicum SK141 la 43% ddng nhét véi trinh tw axit amin cia SEQ ID
No. 2. Ngoai ra, trinh ty axit amin ctia polypeptit ArgO cua C. matruchotii
ATCC14266 12 44% ddng nhét véi trinh ty axit amin cia SEQ ID No. 2. Cac gi4 tri
phﬁn tram dc“mg nhét nay duoc tao ra nhd su sép hang trinh tu toan cuc dung chuong
trinh Clone Manager 9 bing céch ding thiét 14p Blosum 62 (xem fig. 2).

Céc gen lysE, tirc 1a cac polynucleotit ma hoa polypeptit cé hoat tinh nhu 1a
chit chuyén van L-ornithin ra ngoai bio, c6 thé duoc phén 13p ra khéi sinh vat nho
phan ung chudi polymeaza (PCR) sir dung cic doan mdi thich hop. C6 thé tham khao
cac chi dan trong sb tay phong thi nghiém “PCR” ctia Newton va Graham (Spektrum
Akademischer Verlag, Heidelberg, Germany, 1994), va trong WO 2006/100211 & céac

trang 14 dén 17, ngoai ra 13 céc tai liéu khac.

Uu tién dic biét cho quy trinh theo sang ché 13 st dung cac gen mi hoa
polypeptit c6 hoat tinh chuyén van L-ornithin ra ngoai bao va c6 trinh tir axit amin bao

gdm mot hodc nhiéu dic diém dugc chon tir nhém bao gdm
a) trinh tu axit amin theo SEQ ID No. 2 hoidc SEQ ID No. 4,

b) trinh tu axit amin theo SEQ ID No. 2, bao gém mot hodc nhiéu, 1én dén
25,20, 15,10,5, 4, 3,2, hodc 1, khuyét doan axit amin,

c) trinh ty axit amin theo SEQ ID No. 2, bao gém mot hodc nhiéu, 1én dén

25,20, 15, 10, 5, 4, 3, 2, hoac 1, cai xen axit amin, va

d) trinh tr axit amin theo SEQ ID No. 2, bao gdm mét hoiic nhiéu, 1én dén
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140, 130, 120, 110, 100, 90, 80, 70, 60, 50, 40, 30, 25, 20, 15, 10, 5, 4, 3, 2, hoic 1, tt

hon néu 1én dén 3, 4, 3, 2, hodc 1, thay thé axit amin.

e) trinh ti axit amin theo SEQ ID No. 2, bao gdm moét hodic nhiéu, 1én dén
25,20, 15, 10, 5, 4, 3, 2, hodc 1, tdt hon néu 1én dén 5, 4, 3, 2, hoic 1, bd sung axit
amin & dau tin N va/hodc & du tin C.

Néu thich hop, wu tién thuc hién thay thé axit amin bao toan. Trong trudng
hop axit amin thom, thay thé bao toan 13 c4c thay thé trong d6 phenylalanin,
tryptophan va tyrosin dugc thay thé cho nhau. Trong trudng hop axit amin ky nuéc,
cac thay thé bao toan 13 c4c thay thé trong d6 loxin, isoleuxin va valin dugc thay thé
cho nhau. Trong trudng hop céc axit amin phén cuc, cac thay thé bao toan 13 c4c thay
thé trong d6 glutamin va asparagin dugc thay thé cho nhau. Trong trudng hop céc axit
amin c6 tinh kiém, cac thay thé bao toan 13 c4c thay thé trong d6 arginin, lysin va
histi&in dugc thay thé cho nhau. Trong trudng hop céc axit amin c6 tinh axit, cac thay
thé bao toan la céc thay thé trong d6 axit aspartic va axit glutamic dugc thay thé cho
nhau. Trong trudng hop cic axit amin chira nhém hydroxyl, cac thay thé bao toan 1a

cac thay thé trong d6 serin va threonin dugc thay thé cho nhau.

Ngodi ra, c6 thé str dung cac polynucleotit ma lai & diéu kién nghiém ngit voi
trinh t nucleotit bd trg v6i SEQ ID No. 1, tét hon néu 13 viung ma hoé ctia SEQ ID
No. 1, va ma hoa cho polypeptit c hoat tinh chuyén van L-ornithin ra ngoai bao, véi
trinh ty axit amin cda protein dugc ma hoa > 70% dﬁ”)ng nhét vdi trinh tu axit amin cia
SEQ ID No. 2 va c6 chiéu dai ciia polypeptit duoc ma ho4, néu thich hop, nam trong

khoang chiéu dai dugc de cép trén day.

Céc chi dan cho viée lai 14n luot cac axit nucleic va polynucleotit, c6 thé dugc
tham khdo trong céc tai li€u cua chuyén gia trong linh vuc, ngoai ra con c¢d cac tai liéu
khac, vi du trong s tay “The DIG System Users Guide for Filter Hybridization” from
Boehringer Mannheim GmbH (Mannheim, Germany, 1993) va in Liebl et al.
(International Journal of Systematic Bacteriology 41: 255-260 (1991)). Qua trinh lai
xay ra & diéu kién nghiém ngit, tirc 13 qu4 trinh tao ra chi cac thé lai trong d6 mau do,
tirc 1a polynucleotit chira trinh tu nucleotit bd trg voi SEQ ID No. 1, t6t hon néu 13
vung ma hoa cta SEQ ID No. 1, va trinh tu dich, tirc 1 cac polynucleotit dugc xtr 1y
bang hodc dwgc nhan dién bang miu do néu trén, it nhit 70% ddng nhit. Mic do
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nghiém ngit ctia qua trinh lai, bao gdm cac budc rira, d3 duoc biét 13 chiu anh hudng
hoic dugc quyét dinh bang cach thay ddi thanh phin dung dich dém, nhiét d6 va ndng
d6 mudi. Phan ung lai nay thudong dwgc thuc hién trong didu kién nghiém ngit trong
d6i thdp so véi cac bude rira (Hybaid Hybridisation Guide, Hybaid Limited,
Teddington, UK, 1996).

Vi du, c6 thé sit dung dung dich dém 5x SSC & nhiét do vao khoang 50°C-
68°C cho phan tng lai. Trong truong hop ndy, miu do ciing c6 thé lai véi
polynucleotit c6 muc df‘mg nhét véi trinh tu nucleotit ciia mau do dugce sir dung 13 nhé
hon 70%. Céac thé lai nhu vay 13 kém bén hon va duogc loai ra bang cach rira & diéu
kién nghiém ngit. Qua trinh nay cé thé duoc thuc hién, vi du b?mg cach gidm néng do
mudi xubng 2x SSC hodc 1x SSC va, néu thich hop, sau d6 1a 0,5x SSC (The DIG
System User’s Guide for Filter Hybridisation, Boehringer Mannheim, Mannheim,
Germany, 1995), véi nhiét do du:qc'thié't 1ap vao khoang 50°C-68°C, vao khoang
52°C-68°C, vao khoang 54°C-68°C, vao khoang 56°C-68°C, vao khoang 58°C-68°C,
vao khoang 60°C-68°C, vao khoang 62°C-68°C, vao khoang 64°C-68°C, vao khoang
66°C-68°C. Uu tién 1a khoang nhiét d0 vao khoang 64°C-68°C ho#c vao khoang
66°C-68°C. Tuy ¥ c6 thé giam ndéng d6 mudi dén ndng d6 twong tng véi 0,2x SSC
hozc 0,1x SSC. Dung dich &m SSC tuy y chira natri dodexyl sulphat (SDS) & ndng d6
0,1%. Bing cach ting dan nhiét d6 lai & cic budc vao khoang 1-2°C tir 50°C dén
68°C, c6 thé phan 1ap cac manh polynucleotit it nhit 70%, it nhit 80%, it nhat 90%, it
nhat 92%, it nhat 94%, it nhat 96%, it nhit 97%, it nhit 98%, hodc it nhit 99%, néu
thich hop 100%, ddng nhéit véi trinh tr hodc trinh tur bd trg cia miu do duge st dung
va ma ma héa cho polypeptit cé hoat tinh chuyén van L-ornithin ra ngoai bao. Céc chi
din thém nita lién quan dén qua trinh lai c6 thé c6 duoc tir “cic bd kit” & trén thi
truong(vi du DIG Easy Hyb tir Roche Diagnostics GmbH, Mannheim, Germany,
Catalogue No. 1603558).

Dbi véi cac bién phép theo sang ché, polynucleotit ma hod protein c6 hoat tinh
chuyén van L-ornithin ra ngoai bio dugc bidu hién qua mic trong vi khuin hodc
ching ban diu hoic ching cha me san xudt L-ornithin, v6i trinh tir axit amin cta
protein dugc ma hoa 13 > 35% ddng nhét véi trinh tr axit amin ciia SEQ ID No. 2 va

chidu dai cta polypeptit duoc ma hod, néu thich hop, 13 ndm trong pham vi duogc néu
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trén.

Biéu hién qua muc thudng dung dé chi sy ting vé ndng do trong t& bio hoic
hoat tinh cua axit ribonucleic, cua protein (polypeptit) hodc ctia enzym so véi ching
ban déu (ching cha me) hoic ching kiéu dai, néu ching sau nay 13 ching ban dau.
Chuing ban dau (ching cha me) ding dé chi chiing ma trén d6 bién phéap din dén biéu

hién qua mirc da dugc thuc hién.

Céc thuft ngir protein va polypeptit dugc xem nhu 13 ¢6 thé dung thay cho
nhau.

Pé biéu hién qua mirc, wu tién dung phuong phap biéu hién qua muc ti td
hop. Céac phuong phap nay bao gdm cic phuwong phép bat ki trong d6 vi sinh vat dugc
tao ra béng cach st dung phan td ADN dugc tao in vitro. Vi du vé céc phan tt ADN
nhu vdy bao gém vung khai déu, caxet biéu hién, gen, alen, ving ma hoa, v.v. Cac
phan tir nay duoc chuyén vao vi sinh vat mong mubn bing phuong phap bién nap, tiép

hop, tai nap hodc cac phuong phap tuong tu.

Bién phap biéu hién qua mirc 12 gia ting hoat tinh hodc ndng do ctia polypeptit
turong g théng thuong dén mirc it nhit 10%, 25%, 50%, 75%, 100%, 150%, 200%,
300%, 400% hodc 500%, tot hon néu dén muc 1én dén 1000%, 2000%, 4000%,
10000% hodc 20000%, tinh theo mirc hoat tinh hodc néng dd ciia polypeptit néu trén &

chiing nay trudc khi tién hanh bién phép tao ra biéu hién qua muC.

Khi st dung céc ching thudc loai Corynebacterium glutamicum, hoat tinh
chuyén vén L-ornithin ra ngoai bio & ching ATCC13032 hoic ATCC14067 hoic
ATCC13869 hoic ATCC17965, néu thich hop, 1a cic diém tham khao thich hop dé
xac dinh biéu hién qua maC. Khi st dung ching dua trén hodc thu dugc tir
ATCC13032, ching ATCC13032 néu trén 13 diém tham khao thich hop. M6t vi du vé
didu ndy 13 ching dugc didu ché trong tién trinh din dén sing ché,
ATCC13032 Delta argFRGH/pVWEx1 lysE, 1a ching trén co s& ching
ATCC13032. Khi str dung chung dya trén hodc thu dugce tr ATCC14067, ching
ATCC14067 néu trén 1a diém tham khao thich hop. Khi st dung ching dya trén hoic
thu dugc tir ATCC13869, ching ATCC13869 néu trén 14 diém tham khao thich hop.
Céc diém tham khao thich hop khac dugc tao ra trong tng.
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Khi st dung ching thudc lodi Escherichia coli, tbt hon néu 13 ching
Escherichia coli K12, hoat tinh chuyén van L-ornithin ra ngoai bio & chiing MG1655,
néu thich hop, 1 diém tham khao thich hop dé x4c dinh biéu hién qua muC.

Biéu hién qua mirc dugc thuc hién bing nhiéu phuong phap d4 biét trong tinh
trang k¥ thuat.

Cac phuong phap nay bao gdm gia ting sb lugng ban sao va cai bién trinh tu
nucleotit huéng dén hozc kiém soat biéu hién ciia gen. Qua trinh phién mi mét gen
dugc kiém soat bai viing khéi ddu va tuy v béi protein e ché (protein 13 chit kim
ham) hoic thuc diy (protein 13 cht hoat hod) qu4 trinh phién mi, ngoai ra con cac yéu
t8 khaC. Su dich md ARN tao ra dugc kiém soét béi vi tri ge"ln két vé6i ribosom va
codon bt diu, ngoai ra cdn cac yéu td khac. Cac polynucleotit hodc phan tir ADN bao
gbm ving khéi ddu va vi tri gén két v6i ribosom va tuy y codon bit diu con dugc goi

13 caxet bi€u hién.

Céc phuong phap néu trén con bao gdm viéc st dung cac bién thé cua

polypeptit hodc enzym, c6 hoat tinh xdc tadc néng cao.

C6 thé 1am ting s6 lugng ban sao nhd plasmit ma sao chép trong bao lap cia
vi khuén. V6i muc dich nay, trong tinh trang k§ thuat d3 mé ta nhidu plasmit cho céac
nhém vi sinh vét rat khac nhau, cic plasmit nay cé thé duoc str dung dé 1am gia ting
s6 luong ban sao ctia gen nhu mong mudn. Cic plasmit thich hop cho gibéng
Escherichia dugc mo ta, vi du nhu, trong sb tay Molecular Biology, Labfax (Ed.: T.A.
Brown, Bios Scientific, Oxford, UK, 1991). Cac plasmit thich hgp cho giéng
Corynebacterium dugc mo ta, vi du nhu, trong Tauch et al. (Journal of Biotechnology
104 (1-3), 27-40, (2003)) hoac trong Stansen et al. (Applied and Environmental
Microbiology 71, 5920-5928 (2005)).

Viéc sir dung plasmit pEC7lysE, dd dugc ndp luu & DSM 23239, dé gia ting
s6 lugng ban sao trong ching Corynebacterium glutamicum dugc loai trir ra ngoai
bién phéap din dén sang ché. Trinh tu nucleotit ciia plasmit pEC7lysE dugc xac dinh va
dugc thé hién & SEQ ID No. 29.

Ngoai ra, sb lugng ban sao con c6 thé duoc ting 1én &én muc it nhit mot (1)

ban sao bang céch dua thém cac ban sao nita vao nhiem sac the cia vi khuan nay. Cac
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phwong phép thich hop dbi véi gibng Corynebacterium, t6t hon néu la
Corynebacterium glutamicum, dugc md ta, vi du nhu, trong cac patent WO 03/014330,
WO 03/040373 va WO 04/069996. WO 03/014330 mé ta cic phuong phap dé nhan
d6i thé nbi tiép ctia cac gen & locus gen nguyén thé. WO 03/040373 md ta cac phuong
phép dé két hop ban sao thir hai hodc thir ba & cac locus gen nira, v6i locus gen cu thé
ndy 12 khong thiét yéu cho su phat trién hodc san xuit axit amin nhit dinh, L-ornithin
trong trudng hop cia sang ché. Vi du vé cac locus gen thich hop dé két hop ban sao
thir hai hoic tiép theo ciia gen lysE trong quy trinh theo sang ché 1a cac gen odh, sucA,
dapA, dapB, ddh, lysA, argR, argF, argG va argH. WO 04/069996 (xem cac Bang 12
va 13) mé ta cac ving xen gen va gen mi hoa cac thé thuc khuin hodc cac hgp phin
ctia thé thuc khudn cia C. glutamicum, 13 thich hop dé két hop céc ban sao nita cia

gen lysE.

Vi du vé& c4c phuong phép thich hop cho gidng Escherichia 13 su két hop ban
sao gen vao vi tri att ciia thé thuc khudn (Yu and Court, Gene 223, 77-81 (1998)),
khuéch dai nhim sic thé nho thé thue khuin Mu, nhu dugc mo ta trong EP 0 332 448,
hoic phuong phap thay thé gen nhd plasmit sao chép cé didu kién, nhu mé ta bai:
Hamilton et al. .(Journal of Bacteriology 174, 4617-4622 (1989)) hodc Link et al.
(Journal of Bacteriology 179, 6228-6237 (1997)).

Ngoai ra, su biéu hién gen c6 thé dugc ting 1én bang cach sir dung ving khéi
d4u manh ma duoc lién két vé mit chirc ning véi gen s& duoc biéu hién. Uu tién st
dung ving khoi ddu ma 12 manh hon ving khoi dau ty nhién, tirc 13 gen c6 mit trong
kiéu dai hoic ching cha me. V6i muc dich ndy, tinh trang k¥ thuat d3 mo ta rat nhidu

phuong phép.

C6 thé tham khao cac ving khéi ddu va hé théng biéu hién thich hop cho
gidng Corynebacterium trong céc patent, ngoai ra con cac tai liéu khéc,
EP 0 629 699 A2, US 2007/0259408 A1 (ving khoi déu gap), WO 2006/069711,
EP 1 881 076 A1, WO 2008/088158, WO 2009/025470 (ving khoi dau butA, ving
khéi ddu pyk ), US 6,861,246 (c4c bién thé MC20 va MA16 cua ving khoi dau dapA),
va EP 1918 378 Al (ving khéi ddu sod), va trong cAc tai lidu binh luan ching han
“Handbook of Corynebacterium glutamicum™ (Eds.: Lothar Eggeling and Michael
Bott, CRC Press, Boca Raton, US (2005)), hodc sach “Corynebacteria, Genomics and
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Molecular Biology” (Ed.: Andreas Burkovski, Caister Academic Press, Norfolk, UK

(2008)).Vi du vé& c4c ving khéi diu ma cho phép su biéu hién c6 kiém soét, tirc 13 chiu
cadm tng hodc cé thé trc ché duge, duge mo ta, vi du nhu trong tai liéu: Tsuchiya and
Morinaga (Bio/Technology 6, 428-430 (1988)).

Céc ving khéi diu thich hop cho gibng Escherichia da dugc bit dén tir 1au.
Céc gen ndy bao gdm, ngodi ra con cé cic gen khéc, ving khéi dau ¢ diém nhu ving
khoi déu lac, ving khéi ddu trp, cac ving khoi dau thé lai nhu tac va tre, ving khoi
d4u PL va PR cua thé thuc khudn A. Tuong tu, c6 thé st dung cac ving khoi ddu cia
thé thuc khudn T7, cac ving khéi dau gear-box, ving khéi dau nar hodc cac ving khoi
dau cua cac gen 11sG, mpB, csrA, csrB, ompA, fusA, pepQ, rplX hoidc rpsG. Su biéu
hién c6 kiém soat dugc cho phép, vi du, béi hé cI857-PR hoic cI857-PL ciia thé thuc
khuén A (Gotting et al., BioTechniques 24, 362-366 (1998)). Céc tai lidu tdng quan c6
thé dugc xem trong Makrides (Microbiological Reviews 60(3), 512-538 (1996)) hozc
trong sb tay “Escherichia coli and Salmonella, Cellular and Molecular Biology” (F.C.
Neidhardt (Editor in Chief), ASM Press, Washington, US (1996)).

Céac ving khéi ddu hoic¢ caxet biéu hién nhu vdy thuong duogc st dung &
khoang céch tir 1 dén 1000, t6t hon néu tir 1 dén 500, nucleotit & phia truéc nucleotit
dAu tién ciia codon bét dau ciia viing ma hoa ca gen. O khoang cach 1 ¢ nghia 13 ving
khéi ddu hodc caxet biéu hién nim ngay phia truéc bazo diu tién ciia codon bat dau
ctia ving ma hoa.

Dé gia tang biu hién cua gen lysE & C. glutamicum, wu tién cai xen cic ving
khéi du thich hop ching han nhu ving khéi dau sod ciia C. glutamicum (xem SEQ ID
No. 1 ctia EP 1918 378 A1) hodc viing khéi dau gap cia C. glutamicum (xem SEQ ID
No. 3 cia US 2007/0259408) nim giira cac vi tri 930 va 990 ciia SEQ ID No. 1.

Khi sir dung caxet biéu hién chtra ving khéi dau va vi tri gén két v6i ribosom
(RBS), ching han nhu don vi biéu hién ctia gen sod cia C. glutamicum (xem SEQ ID
No. 2 ctia EP 1918 378 A1) hodc don vi biéu hién cua gen gap C. glutamicum, nhu
dwoc mb ta trong US 2007/0259408 va duoc thé hién trén SEQ ID No. 28 (va dugc
néu trong ban mo ta nay 1a PgapRBS), vi du, cic caxet ndy dugc cai xen, trong trudong
hop cta C. glutamicum, tbt hon néu nim gitra cac vi tri 930 va 1001, dic biét t6t hon

néu nim giira cac vi tri 1000 va 1001, of SEQ ID No. 1. Mét vi du vé vi tri gin két véi
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ribosom thich hop trong caxet biéu hién nhu vay 13 trinh tur nucleotit 5’-agaaaggagg-3’
da dugc Amador chi ra (Microbiology 145, 915-924 (1999)).

Tuong tu, c6 thé dit nhi€u vung khéi ddu & phia trude gen mong muodn hodc
lién két vé mit chirc ndng ching v6i gen s& dugce bi€u hién va bang cich nay dat duge

su ting biéu hién. Qua trinh nay dugc mo ta, vi du trong WO 2006/069711.

CAu tric cia cac ving khéi ddu Corynebacterium glutamicum va Escherichia
coli d3 dugc biét r5. Do d6, c6 thé gia ting cudng dd cua ving khdi dau bang cach cai
bién trinh tu cta nod béng mét hodc nhiéu thay thé va/hodc mot hodc nhiéu cai xen
va/hoac mot hoac nhiéu khuyét nucleotit. Co thé tham khao vi du vé céc bién phép nay
trong “Hérder Lexikon der Biologie” [Herder’s Encyclopaedia of Biology] (Spektrum

Akademischer Verlag, Heidelberg, Germany, ngoai ra 1a cac tai liéu khéc nita.

Theo d6, bién phap thich hop dé biéu hién qua mirc gen lysE 14 cai bién hozic

lam mat chirc nang ving khoi dau cia gen lysE néu trén.

Tuong tu, ciu tric ciia cac vi tri gin két voi ribosom ctia Corynebacterium
glutamicum va Escherichia coli 1a d3 biét va dugc méd ta, vi du trong Amador
(Microbiology 145, 915-924 (1999)), va trong cic sb tay va sach gido khoa vé di
truyén, vi du nhu “Gen und Klone” “Gene und Klone” [Genes and Clones]
(Winnacker, Verlag Chemie, Weinheim, Germany (1990)) hodc “Molecular Genetics
of Bacteria” (Dale and Park, Wiley and Sons Ltd., Chichester, UK (2004)). Cac gen
duoc bidu hién rd, tirc 13 cic gen céu trac quan trong nhét trong sinh vét, ¢6 vi tri gén
két v6i ribosom t6t (Amador, Microbiology 145, 915-924 (1999)), tirc 13 gen céu triic
nay 14 rat trong tu hodc twong tmg véi trinh ti lién Gng. Cac tai lidu da chi ra ring cac
gen c6 do biéu hién cao ¢6 vi tri gén két v6i ribosom tét (Karlin va Mrazek, Journal of
Bacteriology 2000; 182(18): 5238-50). Két qua 13, c6 thé dat duoc su dich ma c6 hiéu

qué ciia gen hoic ARN thong tin biang cach diéu chinh vi tri gén két v6i ribosom.

Ngoai ra, ciing ¢6 thé 1am ting hiéu qua dich mi bing cach diéu chinh st dung
codon & gen s& dugc biéu hién (vi du Najafabiad et al., Nucleic Acids Research 2009,
37 (21): 7014-7023).

Twong tu, c6 thé dat duoc biéu hién qua murc bang cich 1am ting biéu hién

cta protein la chit hoat hoa hodc 1am giam hodc lam dap t4t biéu hién coa protein 1a
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chét kim ham.

Protein 13 chét hoat hoa LysG cho biéu hién lysE d& dugc mé ta: Bellmann et
al. (Microbiology 2001; 147: 1765-74) va trong d6 da dugc goi 1a “gen diéu hoa
duong tinh”. Trinh tu axit amin ctia LysG Corynebacterium glutamicum ATCC13032
duoc thé hién trong SEQ ID No. 30. Theo phép sap hang trinh tir toan cuc, trinh tir axit
amin cua polypeptit LysG cia Corynebacterium diphteriae NCTC13129 13 62%, trinh
tu axit amin cua polypeptit LysG ctia Corynebacterium efficiens YS-314 1a 81%, va
trinh ty axit amin cua polypeptit LysG cua Corynebacterium glutamicum R 1a 94%,
ddng nhét véi trinh tr ciia SEQ ID No. 30.

Dbi vdi cac protein 13 chit hoat hod, wu tién ding polypeptit ma c6 d6 dong
nhét > (it nhit) 55%, t6t hon néu > 80%, dic biét tot hon néu > 90%, > 92% hoic
> 94%, rat dic biét tot hon néu > 99%, va tt nhat néu 100%, so véi trinh tu axit amin

dugc thé hién trén SEQ ID No. 30.

Céc bién phap biéu hién qua muc dugc dé cap, tSt hon néu duge chon tir nhém
bao gdm gia ting sé lugng ban sao, sir dung ving khéi diu manh, gy dot bién ving
khéi dau, sir dung caxet biéu hién thich hop va biéu hién qua mirc protein 14 chit hoat
hod, c6 thé duoc dung phéi hop véi nhau theo cach thich hop. Do d6, c6 thé, vi du, két
hop viée sir dung mdt ving khéi ddu thich hop cling véi gia ting s6 lwong ban sao,
hoic biéu hién qua mic protein 13 chit hoat hoa cing vé6i viéc st dung viing khoi diu

thich hop hoic caxet bidu hién thich hop.

Tuong tw ngodi bién phap lién quan dén polynucleotit ma hoa protein ¢ hoat
tinh chuyén van L-ornithin ra ngoai bao, c6 thé 1am suy giam gen sinh téng hop don
18.

Do d6, dé cai thién su san xut L-ornithin, néu thich hop, c6 thé c6 loi lam suy

giam thém mdt hodc nhi€u gen dugc chon tir nhém bao gom

a) gen odhA mi hoa tiéu phan tir E1 cua dehydrogenaza alpha-ketoglutarat
(EC1.24.2),

b) gen sucA ma hoa transferaza dihydrolipoamit sucxinyl (EC 2.3.1.61),

c) gen dapA ma hod synthaza dihydrodipicolinat (DapA, EC 4.2.1.52),
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d) gen dapB ma hoa synthaza dihydrodipicolinat (DapB, EC 1.3.1.26),

e) gen ddh md hod dehydrogenaza meso-diaminopimelat (Ddh, EC
1.4.1.16),

f)  genlysA ma hoa decarboxylaza diaminopimelat (LysA, EC 4.1.1.20),

g)  gen argR m3 hod chét trc ché (ArgR) sinh tdng hop L-arginin,

h)  gen argF ma hoa transferaza ornithin carbamoyl (ArgF, EC 2.1.3.3),

i)  gen argG ma hoa synthaza argininosucxinat (ArgG, EC 6.3.4.5),

j)  gen argH ma hoa lyaza argininosucxinat (ASAL) (ArgH, EC 4.3.2.1),
k) gen lysC ma hoa kinaza aspartat (Lysc; EC2.7.24),va

1)  gen asd ma hoa dehydrogenaza aspartat semialdehyt (Asd, EC 1.2.1.11).

Uu tién 13 1am suy giam mot hodc nhiéu gen dugc chon tir nhém bao gdm
lysA, odhA, argR, argF, argG va argH. Uu tién dic biét 1a lam suy giam mot hodc
nhiéu gen dugc chon tir nhdm bao gé)m lysA, odhA va argF. Uu tién rat dic biét 12 [Am

suy giam céc gen lysA va/hodc argF.

Thuét ngt “lam suy giam” trong ban mo ta ndy md ta su 1am giam hoic tit di
hoat tinh noi bao cia mdt hodc nhiéu enzym (protein) & vi khuén, ma dugc m3 hoa boi
bdi ADN tuong Ung, bang cach st dung, vi du, ving khoi ddu yéu hodc gen hoic alen
ma hoa cho enzym twong tng c6 hoat tinh thip, hoic bang cach lam bat hoat gen hosc

enzym tuong tng (protein), va tuy y két hop céc bién phap nay.

C6 thé tham khao téng quan vé cac ving khéi dau da biét c6 cuong do khac
nhau trong Corynebacterium glutamicum trong tai li€u Patek et al. (Journal of
Biotechnology 104, 311-323 (2003)). Cac ving khéi dau yéu khac dugc mé ta trong
tai lidu trao ddi communication s 512057 trong journal Research Disclosure tir thang

12 nam 2006 (céc trang 1616 d&én 1618).

Céc dot bién ma c6 thé duge xem 1a tao ra su suy giam la déng hoan, di hoan,
su cai xen va khuyét doan cua it ra 1a mét (1) cdp bazo hodc nucleotit trong ving ma
hod ciia gen duogc dé cép. Tuy thudc vao tac dong cia sy thay thé axit amin gdy ra do
dot bién dn hoat tinh cia protein hodc enzym, cac dot bién nay dugc goi 1a dot bién

sai nghia hodc dot bién vo nghia.

-21-



27068

Dot bién sai nghia giy ra sy thay thé mot axit amin dua ra trong protein bang
axit amin khac, su thay thé néu trén dic biét 13 thay thé axit amin khéng bao toan. Su
thay thé nay 1am suy giam chirc ning hodc hoat tinh protein va giam né dén gia tri tir

>0 dén 75%, > 0 dén 50%, > 0 dén 25%, > 0 dén 10% hoidc > 0 dén 5%.

Dot bién vo nghia tao ra codon két thiic trong ving mi hoa ctia gen va do d6
1am két thiic sém su dich m3 va két qua 13 1am mat biéu hién gen. St cai xen hodc 1am
khuyét doan cia it nhit mot cip bazo trong gen dan dén dot bién x6 dich khung tao ra
su két hop axit amin khong ding hoac két thac sém su dich ma. Néu nhu qu4 trinh dot
bién tao ra codon két thic trong viing ma hoa, twong tu diéu nay din dén su két thuc
sém qua trinh dich ma. Tt hon néu cac bién phap tao ra dot bién v6 nghia dugc thuc
hién trong phan d4u tin 5° ctia ving mi ho4, ma ma ho4 cho dau tin N ctia polypeptit.
Néu nhu chiéu dai tdng cong cia polypeptit (dugc do bang cach sb L-axit amin lién
két hoa hoc) duoc coi 1a 100%, thi — trong pham vi clia sing ché — du tdn N cua
polypeptit bao gdbm phén trinh tyr axit amin ma, theo tinh toan tir axit amin khoi dau,

L-formyl-metionin, tr& vé trén, chirta 80% L-axit amin nam sau.

Phuong phép gdy dot bién in-vivo dwgc mé ta, vi du trong Manual of Methods
for General Bacteriology (Gerhard et al. (Eds.), American Society for Microbiology,
Washington, DC, USA, 1981) hodc trong Tosaka et al. (Agricultural and Biological
Chemistry 42(4), 745-752 (1978)) hodc trong Konicek et al. (Folia Microbiologica 33,
337-343 (1988)).

Céc phuong phép thich hop dé gdy dot bién in-vitro 13, ngoai ra con cé cac
phuong phép khac, xir Iy bang hydroxylamin theo Miller (Miller, J.H.: A Short Course
in Bacterial Genetics. A Laboratory Manual and Handbook for Escherichia coli and
OxyRated Bacteria, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 1992),
sir dung oligonucleotit sinh d6t bién (T.A. Brown: Gentechnologie fjr Einsteiger
[Genetic Engineering for Beginners], Spektrum Akademischer Verlag, Heidelberg,
1993 and R.M. Horton: PCR-Mediated Recombination and Mutagenesis, Molecular
Biotechnology 3, 93-99 (1995)), va st dung phén tng chudi polymeaza bing cach sir
dung polymeraza ADN c¢6 murc sai sét cao. Vi du vé polymeraza ADN nhu vay 13
polymeraza ADN Mutazyme (GeneMorph PCR Mutagenesis Kit, No. 600550) tir
Stratagene (LaJolla, CA, USA).
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C6 thé tham khéo céac chi din va téng quan nita vé viéc tao dot bién in vivo
hoic in vitro trong tinh trang k¥ thuat va trong c4c sach gido khoa da biét vé linh vurc
di truyén va sinh hoc phén tir, vi du nhu sich gido khoa ctia Winnacker (“Gene and
Klone”, VCH Verlagsgesellschaft, Weinheim, Germany, 1990) hodc cia Hagemém
(“Allgémeine Genetik” [General Genetics], Gustav Fischer Verlag, Stuttgart, 1986).

Nh& quy trinh d3 biét cta thay thé gen hoic alen, trong d6 cic nguyén tic co
ban dugc mod ta trong tai li€u: Schwarzer and Phler (Bio/Technology 9, 84-87
(1991)), c6 thé chuyén dot bién duogc tao ra in vitro, hodc polynucleotit chira dot bién
mong mudn, vao nhiém sic thé. Von Schafer et al. (Gene 145, 69-73 (1994)) di sir
dung phuong phéap nay d& d& dwa khuyét doan vao operon C. glutamicum hom-thrB.
Von Nakagawa et al. (EP 1108790) va Ohnishi et al. (Applied Microbiology and
Biotechnology 58(2), 217-223 (2002)) di sir dung phuong phéap nay dé két hop cac dot

bién khéac nhau, bét diu tir cac alen dugc phan 1ap, vao nhiém sic thé C. glutamicum.

Mot phuong phap @ giam c6 dinh huéng biéu hién cta gen bao gdm viée dua
gen can dugc lam suy gidm nam dudi su kiém soat cua vung khéi dau ma c6 thé duge
cam tng bang cach dua vao mot luong IPTG (isopropyl B-D-thiogalactopyranosit)
duoc do trudce, ching han nhu ving khdi ddu trc hodc ving khdi ddu taC. Thich hop
cho muc dich ndy 13 cc vecto ching han nhu vecto biéu hién pXK99E & Escherichia
coli (WO 0226787; da dugc ndp luu theo hi¢p udc Budapest vao ngay 31/7/2001 trong
DHS5alpha/pXK99E nhu 1a DSM14440 vé6i Deutsche Sammlung fr Mikroorganismen
und Zellkulturen (DSMZ, Brunswick, Germany)), pEKEx2 (s6 truy cip NCBI
AY585307) hoic pVWEx2 (Wendisch, Ph. D. thesis, Berichte des
Forschungszentrums Jalich, Jtl-3397, ISSN 0994-2952, Jilich, Germany (1997)), cé
thé 1am cho gen dd dugc tach dong nay duoc biéu hién trong Corynebacterium

glutamicum theo cach phu thudc vao IPTG.

Phuong phap nay da dugc sir dung, vi du trong patent WO 02266787 @ cho
biéu hién dugc didu hoa ctia gen deaD nhd hop nhét vecto pXK99EdeaD vao hé gen
cua Corynebacterium glutamicum, va nhd phuong phép cia Simic et al. (Applied and
Environmental Microbiology 68: 3321-3327 (2002)) @ cho biéu hién dugc diéu hoa
ctia gen glyA bing hop nhét vecto pK18mobglyA’ vao Corynebacterium glutamicum.

Mot phuong phap khac @& 1am giam dic hiéu biéu hién cia gen 12 k§ thuat dbi
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nghia bao gdm viéc chuyén van vao té bao dich cic oligodeoxynucleotit ngin hoic
vecto dé tdng hop nén ARN dbi nghia dai hon. G d6, ARN dbi nghia c6 thé gin két
v6i cac phan bd trg cia ARN théng tin dic hiéu va 1am giam d6 6n dinh ctia ching
hoic phong bé sy dich ma. C6 thé tham khao mot vi du vé phuong phap nay duoc thuc
hién bdi cac chuyén gia trong linh VIIC trong Srivastava et al. (Applied Environmental
Microbiology 2000 Oct.; 66 (10): 4366-4371).

Mirc kéo dai (chudi polypeptit) chiu anh huéng ciia viéc sit dung codon. C6
thé 1am suy gidm biéu hién gen bing céach st dung cic codon cho t-ARN 14 hiém gip
ching cha me. Phuong phap nay dugc mé ta chi tiét trong WO 2008049781 va trong
WO 2009133063. Vi du, viéc thay thé codon bt ddu ATG bang cac codon kém thong
dung hon 1a GTG hodc TTG c6 thé 1am suy giam sy dich m3, vi codon AUG 1a hitu
hiéu gép hai d&n ba 14n cac codon GUG va UUG, vi du nhu (Khudyakov et al., FEBS
Letters 232(2): 369-71 (1988); Reddy et al., Proceedings of the National Academy of
Sciences of the USA 82(17): 5656-60 (1985)).

Ngoai c4c bién phap lién quan dén polynucleotit ma hoa protein cé hoat tinh
chuyén van L-ornithin ra ngoai bao, trong tir ¢6 thé ting cudng cac gen sinh tdng hop

gen don 1€.

Do d6 d€ cai thién san xuat L-ornithin, n€u thich hop, cé 1gi néu con ting

cuong hoat tinh enzym cuia mdt hodc nhiéu protein duge chon tir nhém bao gém
a) dehydrogenaza glutamat (EC 1.4.1.3) dugc ma hoé boi gen gdh,

b)  N-axetyltransferaza glutamat (EC 2.3.1.35 va EC 2.3.1.1) dugc mi hoa
boi gen argl,

c) axetyl glutamat kinaza (EC 2.7.2.8) dugc ma hod bdi gen argB,

d) Reductaza N-axetyl-gama-glutamyl-phosphat (EC 1.2.1.38) dugc ma
hoé bdi gen argC,
e) aminotransferaza axetylornithin (EC 2.6.1.11), dugc ma ho4 bdi gen

argD,

f)  thanh phan dic hiéu glucoza EIIB (PtsG) (EC 2.7.1.69) cua hé théng hip

thu glucoza, dugc ma hoa béi gen ptsG,
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g)  thanh phin dic hiéu sucroza EIIB (PtsS) (EC 2.7.1.69) ctia hé théng hip

thu sucroza, dugc ma hod béi gen ptsS,

h)  glucoza-6-phosphat 1-dehydrogenaza (EC 1.1.1.49) dugc ma hoad bdi

gen zwf,
i)  isomeraza glucoza-6-phosphat (EC 5.3.1.9) dugc ma hoa béi gen pgi,
j)  phosphofructokinaza (EC 2.7.1.11) dugc ma hoa bai gen pfkA,
k) aldolaza fructoza-bisphosphat (EC 4.1.2.13) dugc ma hoa boi gen fda,

1)  dehydrogenaza glyxeraldehyt-3-phosphat (EC 1.2.1.59) dugc ma hoa boi
gen gap,

m) kinaza phosphoglyxerat (EC 2.7.2.3) dugc ma hoé béi gen pgk,

n) kinaza pyruvat (EC 2.7.1.40) dugc ma hoa béi gen pyk,

0) tiéu phan tir E1 cta pyruvat dehydrogenaza (EC 1.2.4.1), dugc mé hoa

bdi gen aceE,

p) carboxylaza phosphoenolpyruvat (EC 4.1.1.31) dugc mi ho4 bsi gen
ppe,

q) pyruvat carboxylaza (EC 6.4.1.1), dugc ma hoa bédi gen pyc,

r)  aconitaza (EC 4.2.1.3) dugc ma hoa boi gen acn, va

s)  dehydrogenaza isoxitrat (EC 1.1.1.42) dugc ma hoa boi gen icd.

Thuét ngir téhg cudng bao gdm céc bién phap biéu hién qua mirc va sir dung
cac bién thé c6 hoat tinh xuc tac ting 1én so vé6i protein cia kiéu dai.

U tién diic biét 1a ting cudng mot hodic nhiéu enzym dugc chon tir nhém bao
gdm dehydrogenaza glutamat, N-axetyltransferaza glutamat va axetylglutamat kinaza.

Céc bién phap bd sung dé 1am suy giam da duogc liét ké c6 thé duoc ding phbi
hop véi cac bién phap ting cudong bd sung.

C6 thé tham khao céc chi dAn cho viéc xir Iy ADN, phan cit va ghép ndi ADN,
bién nap va chon loc céc thé bién nap, ngoai ra con cac tai ligu khac, trong ) tay da
biét cia Sambrook et al. “Molecular Cloning: A Laboratory Manual, Second Edition
(Cold Spring Harbor Laboratory Press, 1989).

-25-



27068

C6 thé xac dinh muc d6 biéu hién hoic biéu hién qua muc béng cach do luong
lugng hoic ndng d9 ARN thong tin dwoc phién mi tir gen, bing cach xdc dinh luong
hozc ndng db ciia polypeptit va bing cach x4c dinh mirc enzym hoat tinh.

C6 thé x4c dinh lugng ARN thdng tin, ngoai ra con ¢ cic phuong phép khéc,
bang cach sir dung “phuong phép thim tach Bic” va RT-PCR dinh lugng. Trong
phuong phap RT-PCR dinh lugng, c6 qua trinh phién ma nguoc dong dién ra trudc
phan tng chudi polymeaza. Nhim muc dich ndy c6 thé st dung hé théng
LightCycler™ ctua Roche Diagnostics (Bochringer Mannheim GmbH, Roche
Molecular Biochemicals, Mannheim, Germany), nhu md ta vi du trong Jungwirth et al.
(FEMS Microbiology Letters 281, 190-197 (2008)). C6 thé xac dinh ndng d6 protein
bang cach chiét tach gel protein 1 va 2 chiéu va sau d6 nhén dién bang phuong phap
quang hoc ndng do protein trong gel bang cach st dung phin mém déanh gi thich hop.
Phuong phép chung diéu ché gel protein cho vi khudn Coryneform va nhén dién
protein 1 quy trinh dugc mo td bdi Hermann et al. (Electrophoresis, 22: 1712-23
(2001)). Tliong tu, néng do protein c6 thé duge xdc dinh bing phuong phap lai thdm
tach TAy bang cach sir dung khang thé dic hiéu cho protein cin dugc phat hién
(Sambrook et al., Molecular cloning: a laboratory manual, 2™ Ed. Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y., 1989) va sau d6 danh gi4 bang phuong
phép quang hoc bing céch sir dung phin mém xé4c dinh ndng dd thich hop (Lohaus and
Meyer (1998) Biospektrum 5: 32-39; Lottspeich, Angewandte Chemie 321: 2630-2647
(1999)).

Nhim muc dich san xuét L-ornithin, vi khuén tao ra c6 thé duoc nuodi cdy lién
tuc — nhu mo ta, vi dy, trong WO 05/021772 — hodc gian doan theo quy trinh gian
doan (nubi cdy gian doan) hodc quy trinh giin doan bd sung chét dinh dudng hodc quy
trinh gian doan bd sung chit dinh dudng lp lai (nhu duoc mé ta trong US 6,562,601
chéng han). Tém tit vé ban chit chung cia cac phuong phép nudi ciy da biét dugc néu
trong sach gido khoa cua Chmiel (Bioprozesstecknik [Bioprocess Technology] 1.
EinfGhrung in die Bioverfahrenstechnik [Introduction to Bioprocess Engineering]
(Gustav Fischer Verlag, Stuttgart, 1991)), hodc trong sach gido khoa cua Storhas
(Bioreaktoren und periphere Einrichtungen [Bioreactors and Peripheral Equipment]

(Vieweg Verlag, Brunswick/Wiesbaden, Germany 1994)).
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Mai truong nudi cdy hoic méi trudng 1én men dé st dung phai théa man mot
cach phi hop nhu cdu céa ching cu thé. “Manual of Methods for General
Bacteriology” ciia American Society for Bacteriology (Washington D.C., USA, 1981)
c6 mé ta mdi trudng nubi cdy cho céc vi sinh vét khac nhau. Cac thuét ngit moi truong
sinh truéng, mdi truong nudi cdy va méi truong 1én men hodic méi trudng duoc ding

thay cho nhau.

C6 thé sir dung, nhur 13 cacbon ngudn, cac dudng va hydrat cacbon ching han
nhu glucoza, sucroza, lactoza, fructoza, maltoza, mat duong, cdc dung dich chua
sucroza tur cdy cu cai dudong hodc qua trinh xir ly dudng mia, tinh bot, dich thuy phan
tinh bot va xenluloza, cic diu va cac chit béo chéng han nhu dau dau tuong, dau
huéng duong, diu lac va chit béo dira, cac axit béo ching han nhu axit palmitic, axit
stearic va axit linoleic, cac ruou chéng han nhu glyxerol, metanol va etanol, va céc axit

hitu co chéng han nhu axit axetic hodc axit lactic.

Vi dudong, uu tien dung glucoza, fructoza, sucroza, cdc hon hgp cua glucoza
va fructoza, va cac hdn hop ciia glucoza, fructoza va sucroza. Néu thich hop, uu tién

ddc biét dung sucroza.
Vi ruou, vu tién dung glyxerol.

C6 thé sir dung, 1am ngudn nito, cac hop chit hitu co chtra nito ching han nhu
pepton, dich chiét nAm men, dich chiét, dich chiét malt, dich ngadm ngo, bot ddu nanh
va ure, hodc cac hop chit vo co chéng han nhu amoni sulphat, amoni clorua, amoni
phosphat, amoni cacbonat va amoni nitrat. Ngudn nito ¢6 thé dugc sir dung riéng 18

hodc dudi dang hdn hop.

C6 thé sir dung axit phosphoric, kali dihydro phosphat hodc dikali hydro

phosphat hodc cac mudi chira natri twong (mg 1am ngudn phospho.

Ngoai ra, mdi truong nudi cdy phai chira cac mudi, vi du & dang clorua hoic
sulphat cta céc kim loai chéng han nhur natri, kali, magie, canxi va sat, vi du ching han
nhu magie sulphat hodc sit sulphat, 13 cic chit can thiét cho sy phat trién. Cudi clng,
Ngoai cac chat néu trén c6 thé sir dung cac chét thiét yéu cho su phat trién ching han
nhu axit amin, vi du nhu homoserin va c4c vitamin, vi du nhu thiamin, biotin hodc axit

pantothenic.
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Céc nguyén liéu dugc dé cp trén ddy c6 thé dugc cho vao méi trudng nudi

cdy thanh mot mé hodc dugc cp theo cach thich hop trong qua trinh nudi cy.

C6 thé khéng ché d6 pH cia moi truomg nudi ciy bang cach st dung cac hop
chit kiém ching han nhu natri hydroxit, kali hydroxit, amoniac hodc amoniac trong
nudc, hoic cic hop chét axit ching han nhu axit phosphoric hodc axit sulfuric theo
cach thich hop. P pH thuong duge didu chinh dén gi4 tri nim trong khoang tir 6,0
dén 8,5, tot hon néu nim trong khodng tir 6,5 dén 8. Dé khéng ché qua trinh tao bot, c6
thé sir dung céc chét chdng tao bot ching han nhu este polyglycol cia axit béo. Dé duy
tri 46 6n dinh cua plasmit, cd thé cho vao méi trudng céc chét chon loc thich hop
ching han nhu chit khang sinh. Tét hon néu qué trinh 1€n men dugc thyc hién trong
diéu kién wa khi. Dé duy tri c4c diéu kién nay, dua oxy hodc hdn hop khi chira oxy
ching han nhu khéng khi vao trong moéi truong nudi cdy. Twong tw, c6 thé st dung cac
chit 1éng duge 1am gidu hydro peroxit. Néu thich hop, qué trinh 1én men dugc thuc
hién & 4p suét ning cao, vi du nhu & 4p suit ning cao nim trong khoang tir 0,03 dén
0,2 MPa. Nhiét do cia mdi truong nudi cdy thudng nim trong khoang tir 20°C dén
45°C va t6t hon néu nam trong khoang tir 25°C dén 40°C, dic biét t6t hon néu nam
trong khoang tir 30°C dén 37°C. Trong c4c quy trinh gian doan, ru tién tiép tuc nudi
céy cho dén khi tao ra mot lugng L-ornithin mong mubn da dé thu hdi. Muc dich nay
thudng dat dugc trong thoi gian tir 10 gid dén 160 gid. Vi quy trinh lién tuc, c6 thé
thuc hién thoi gian nudi céy lau hon. Hoat tinh cia vi khuén tao ra néng dd hoac su

tang ndng do (tich lity) L-ornithin trong méi trudng 1én men.

C6 thé tham khao vi du méi truong 1én men thich hop, ngoai ra 13 c4c tai lidu
khac, trong cac patent JP 43010996 B4 (cho B. subtilis), US 3668072 A (cho E. coli)
va JP 57041912 B (cho B. flavum).

Néu thich hop, thé tich ctia moi truong 1én men trong quy trinh theo sang ché
4=051=11=5L=10L =501 =1001, = 5001, = 1000 1, tot hon néu = 11, dic
biét t6t hon néu = 10 1, rét dac biét tot hon néu = 100 1 va tot nhat néu = 1000 1.

Pé x4c dinh néng d6 & mot hodc nhidu thoi diém trong tién trinh 1én men, c6
thé phan tich L-ornithin bing cich tach L-axit amin bang phuong phép sic ky trao dbi
ion, t&t hon néu phuong phap sic ky trao ddi cation, véi qua trinh tao din xuét sau cot

sau d6 biang cach st dung ninhydrin, nhu mé ta trong Spackman et al. (Analytical
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Chemistry 30: 1190-1206 (1958)). Ngoai ra, ciing c6 thé st dung ortho-
phthaldialdehyt t&t hon 14 ninhydrin cho qué trinh tao din xuit sau cot. C6 thé tham
khao bai b4o tdng quan vé& phuong phép sic ky trao dbi ion trong Pickering (LC.GC
(Magazine of Chromatographic Science) 7(6), 484-487 (1989)).

Tuong tu, co thé thuc hién qué trinh tao dan xuét trude cot, vi du nhu b%mg
cach st dung ortho-phthaldialdehyt hodc phenyl isothioxyanat, va dé tach phan doan
c4c dan xuét axit amin thu dugc bing phuong phap sic ky dao pha (RP), tét hon néu &
dang phuong phap sic ky 16ng tinh ning cao (HPLC). Phuong phép thudc dang nay
dugc mo ta, vi du trong Lindroth et al. (Analytical Chemistry 51: 1167-1174 (1979)).
Viéc phat hién duge thuc hién bang phuong phap do quang (hép thy, huynh quang).

C6 thé tham khéo ban luan vé phan tich axit amin, ngoai ra 1a céc tai liéu khac,
trong sach gido khoa “Bioanalytik” cua Lottspeich va Zorbas (Spektrum
Akademischer Verlag, Heidelberg, Germany 1998).

Pic tinh cta cac quy trinh hodic cic quy trinh 1én men theo sang ché, xét vé
mot hodc nhiéu cac thong sd dugc chon tir nhém bao gdm ndng d6 L-ornithin (L-
ornithin dugc tao ra trén mot don vi thé tich), hiéu suét thu L-ornithin (L-ornithin dugc
tao ra trén nguén cacbon tiéu thy), su tao thanh L-ornithin (L-ornithin dugc tao ra trén
thé tich va thoi gian), va su tao thanh L-ornithin dic trung (L-ornithin dugc tao ra trén
chit kho té bao hodc sinh khdi kho va thoi gian, hodc L-ornithin dugc tao ra trén
protein t& bao va thoi gian), hodc cac thong s6 quy trinh khac nira va két hop ciia cac
thong ) nay, dugc tang 1én dén muc it nhit 0,5%, it nhat 1%, it nhat 1,5% hodc it nhét
2%, s0 vGi cac quy trinh hodc cac quy trinh 1én men st dung vi khuén chira protein c6
hoat tinh chuyén v4n L-ornithin ra ngoai bao khéng biéu hién qua mirc hogc vi khuin

chua duge xir Iy bang bién phap biéu hién qua muC.

Céc bién phép 1€n men nay tao ra moi trudng 1€n men 16ng chira L-ornithin

mong muon.

Sau d6, san phém chira L-ornithin dugc sinh ra hoic tao ra hodc thu hdi ¢ dang

16ng hodc ran.

Moi truong 1€n men long dung dé chi méi truong Ién men hodc mdi trudong

sinh trudng trong d6 di nudi cy vi sinh vét trong mot thoi gian nao d6 va & nhiét do
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nao d6. Moi truong 1€n men hodc mdi trudong duge st dung trong qua trinh 1én men
chira tit ca cac chit hoic hop phin dam bao qua trinh san xuit L-ornithin néu trén va
su nhan 1én va kha ning séng thong thuong.
Khi qué trinh 1én men dién ra hoan toan, thu dugc méi truong 1én men 16ng
theo do6 chira

a) sinh khdi vi khudn (khéi té bio) tao ra do sy nhéan lan cac té bao vi
khuén,

b) L-ornithin dugc tao ra trong qua trinh 1én men,

¢)  céc san phdm phu hitu co dugc tao ra trong qua trinh 1én men, va

d) cac chét cu thanh ciia mdi trudng 1én men dugc sir dung hodc cia
nguyén li€u, vi du céc vitamin chéng han nhu biotin hodc cic mubi chéng han nhu
magie sulphat, ma chua dugec ti€u thu trong qua trinh 1én men.

Céc san pham phu hiru co bao gdm cac chit dugc tao ra béi vi khuln duge st
dung trong qué trinh 1én men khong phai 14 L-ornithin va tuy y dugc tiét ra ngoai bao.
Céc chét nay con bao gdm cac dudng ching han nhu trehaloza.

Moi trudng 1én men 16ng duge 1dy ra tir thing nudi ciy hodc thing 1én men,
tuy y duge gom, va duge st dung dé tao ra sin phim chira L-ornithin & dang 1éng hoic
ran. Thuét ngit “thu hdi san phidm chira L-ornithin” cling dugce st dung cho nghia nay.
Trong trudng hop don gian nhit, chinh méi trudong 1én men 1éng chira L-ornithin, ma
da dugc 14y ra khoi thung 1én men, cu thanh nén san phim thu hi.

Mot hodc nhiéu bién phép dugc chon tir nhém bao gém

a)  loai bo mot phan (> 0% dén < 80%) dén hoan toan (100%) hodc hiu nhu
hoan toan (> 80%, > 90%, > 95%, > 96%, > 97%, > 98% hodc > 99% dén < 100%)
nudc,

b) loai bd sinh khdi mdt phan (> 0% dén < 80%) dén hoan toan (100%)
hodc hau nhu hoan toan (= 80%, > 90%, > 95%, > 96%, > 97%, > 98% hodc > 99%
dén < 100%), sinh khéi nay tuy v dugc 1am bét hoat truée khi loai bo,

c¢) loai bd cac san pham phu hitu co dugce tao ra trong qu4 trinh 1én men mot

phin (> 0% dén <80%) dén hoan toan (100%) hodc hdu nhu hoan toan (> 80%,
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> 90%, = 95%, > 96%, > 97%, > 98%, > 99%, > 99,3% hodc > 99,7% dén < 100%), va

d) loai bd cac chit ciu thanh méi truong 1én men duge sir dung hodc céac
nguyén liéu, ma chua dugc tidu thu trong qua trinh 1én men mot phan (> 0%) dén hoan
toan (100%) hoic hau nhu hoan toan (= 80%, > 90%, > 95%, > 96%, > 97%, > 98%,
> 99%, > 99,3% hoic > 99,7% dén < 100%),

ra khoi mdi truong 1én men 1ong dé dat dwgc ndng d6 hodc tinh ché L-
ornithin. C4c san phdm c6 ndéng d L-ornithin mong mubn dugec phan 1ap theo cach
nay.

Qué trinh loai bd nude mot phan (> 0% dén < 80%) dén hoan toan (100%)
hoic hiu nhu hoan toan (> 80% dén < 100%) (bién phép a)) con dugce goi 1a lam kho.

Theo mdt bién thé cua quy trinh nay, su loai bo nudc, sinh khdi, cac san phém
phu hitu co va céac chét ciu thanh moi truong 1€n men chua dugce tiéu thu hoan toan
hodc hdu nhu hoan toan tao ra dang san phém L-ornithin tinh khiét (= 80% theo trong
lugng hodc >90% theo trong lugng) hoic c6 do tinh khiét cao (>95% theo trong
luong, > 97% theo trong lugng hodc > 99% theo trong lugng). Nhiéu chi din k¥ thuat
cho céc bién phap theo a), b), ¢) hoic d) 1a da biét trong tinh trang k¥ thuét.

Trong truong hop véi axit amin L-ornithin hodc cac mu6i cua no, vé co ban ¢6

ba san phim khac nhau di duoc mé ta trong tinh trang k¥ thut.

Mot nhém san pham tao ra L-ornithin HCL, ma tir d6 L-ornithin duoc tinh ché
khéi dung dich 1én men, sau loai bd t& bao nhr chét trao dbi ion, va sau d6 duoc két
tinh nhd qué trinh két tinh duéi dang L-ornithin monoclorua va két tinh lai nhw 1a L-
ornithin monoclorua (US 2988489). L-ornithin HCL thu dugc trong truong hgp nay cé
d6 tinh khiét cao hon > 90%, t6t hon néu cao hon 95%, dic biét tbt hon néu cao hon
98%, va rat dic biét tbt hon néu cao hon 99%.

Mot quy trinh nfta dugc mo ta trong don patent EP 1995322. Quy trinh nay
bao gdm viéc dwa dung dich 1én men chira sinh khéi 1én phia trén chét trao dbi ion c6
tinh axit yéu véi duong kinh hat > 300 pm va tinh ché L-ornithin bing budc nay. Viée
lya chon dudng kinh hat thich hop ngén cho sinh khéi khéng bao vay nhwa. Hiéu qua
clia qua trinh loai t& bao 12 99%.
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Sau d6, L-ornithin dugc tinh ché nay cé thé dugc s dung @ didu ché cac
mudi L-ornithin khac nhau ching han nhu mono- hoic di-L-ornithin a-ketoglutarat, L-

ornithin L-aspartat, v.v.

EP 0477 991, vi du, d& xuit quy trinh diéu ché L-omithin L-aspartat. Quy
trinh nay bao gdm budc bd sung dung méi tan dugc trong nuée vao dung dich nude
ctia L-ornithin va L-aspartat & thu dugc dung dich ma it nhit 90% bdo hoa hoic qua
bdo hoa. Dung dich néu trén duogc gia nhiét & didu kién hdi Iuu cho dén khi két thuc
tao thanh tinh thé. Sau d6, dung méi c6 thé tron 13n vé6i nude nay dugce tiép tuc bd
sung & diéu kién hdi luu cho dén khi tao ra tinh thé mubi. Céc tinh thé nay c6 thé dugc
loai ra, vi du, bang cach ly tdm va sau d6 dugc sdy kho trong chan khéng. o tinh
khiét cia san phdm thong thudng 1a cao hon 98,5%.

JP 46003194 mo ta duy trinh didu ché L-ornithin L-ketoglutarat. Quy trinh niy
bao gbém, vi duy, viéc chuyén hoa ornithin HCL thanh dang bazo tu do bang cach hp
phu 1én chét trao ddi ion c6 tinh axit va giai hip bing amoniac trong nuéc, b sung a-
ketoglutarat va 1am bay hoi dung dich nay trong chan khong cho dén khi san phim két
tinh.

Plasmit pEC7lysE da dugc ndp luu & dang ching Escherichia coli
DH5alpha/pEC71ysE (DM2204) theo hi€p udc Budapest tai Deutsche Sammlung von

Mikroorganismen und Zellkulturen (DSMZ, Brunswick, Germany) véi sd truy cp
DSM 23239 vao ngay 15/01/2010.

Vi du thuc hién sang ché
Vidul:

Tach dong va xac dinh trinh tu gen lysE tir Corynebacterium glutamicum
ATCC 13032

Gen lysE cua chung ATCC13032 dugc tdch dong vao vecto con thoi va vecto
biéu hién pVWEx1 cta E. coli/C. glutamicum (Peters-Wendisch et al.,, J. Mol.
Microbiol. Biotechnol. (2001) 3(2): 295-300).

Qua trinh tach dong dugc thuc hién theo hai bude. Trude hét, phan g chudi
polymeaza (PCR) khuéch dai gen tir Corynebacterium glutamicum ATCC13032 nhd

cac doan mdi oligonucleotit sau day thu duge tir SEQ ID No. 1. Céc oligonucleotit néu
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trén bao gdbm Vi tri phan cét han ché bd sung & diu 5° cua ching (phan dugc gach
chén: EcoRV cho lysE_1.p va Avrll hodc Sspl cho lysE 2.p).

lysE 1.p: 5’-[TCGATATCATGGAAATCTTCATTACAGG]-3’
(xem SEQ ID No. 22)

lysE 2.p: 5’-[TGCCTAGGTCAATATTTGGGCGAAGGCCACCG]-3’
(xem SEQ ID No. 23)

Phan tng PCR nay dugc thuc hién véi sy ¢6 mit cia 200 pM deoxynucleosit
triphosphat (dATP, dCTP, dGTP, dTTP), 0,5 uM mdi trong sé oligonucleotit twrong
ng, 100 ng ADN nhiém séc thé Corynebacterium glutamicum ATCC13032, 1/5 thé
tich trong 5 1an dung dich dém phén tng HF va 0,02 U/ pl polymeraza ADN Phusion®
Hot Start (Biozym Scientific GmbH, D-31840 Hess. Oldendorf) trong may chu trinh
nhiét (Mastercycler, Eppendorf AG, Hamburg) trong diéu kién sau ddy: 98°C trong
thoi gian 1 phuat; 30 chu trinh x (98°C, 20 gidy; 63°C, 20 gidy; 72°C, 40 gidy); 72°C
trong thoi gian 6 phut.

Ménh lysE PCR 761 cdp bazo (xem SEQ ID No. 3) dugc tich dong vao
pVWEXxI nhu mo t4 sau day:

Piédu ché vecto: 1 pg ADN plasmit pVWEx1 duoc phan cit trong hé dung
dich dém dic hi€u enzym chira 10 don vi enzym Pstl b?ing cach U & nhiét do 37°C
trong thoi gian 1h. Ngay sau d6, hdn hop phan cét nay dugc xir Iy bing Quick
Blunting Kit (New England Biolabs GmbH, Frankfurt am Main) theo chi din ctia nha
san xuét va sau d6 dugc tinh ché bang cach sir dung kit tinh ché QiaExII (Qiagen AG,
Hilden, Germany) theo chi din ciia nha san xuét. Sau do, vecto di duoc xir 1y trudc
bang cach niy dugc phan cit bang 10 don vi Xbal trong hé dung dich dém dac hi€u
enzym & nhiét d6 37°C trong thoi gian 1 h va sau d6 dugc tinh ché tiép bang cach st
dung kit tinh ché QiaExIL.

Piéu ché doan cai xen: manh PCR lysE dugc phan cit bang 10 don vi mbi
trong sd cac enzym Avrll va EcoRV va sau d6 dugc tinh ché bing cach sir dung kit
tinh ché QiaExII theo chi din ciia nha san xuét.

Ghép ndi: céc vecto va cai xen duge tron & ty sé mol 1:5 va duoc ghép ndi

biang cach sir dung ligaza ADN T4 & nhiét d6 16°C trong thoi gian 1 h. Cac t& bao
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E. coli DH5alpha kha bién héa hoc (Subcloning efficiency, Invitrogen GmbH,
Karlsruhe, Germany) dugc bién nap bing 3 ul hdn hop ghép nbi.

Céc thé bién nap dugc nhan dién dya trén tinh khang kanamyxin cda chiing
trén cdc dia LB-thach chira 50 ng/ml kanamyxin sulphat. ADN plasmit dugc phén 14p
tir 4 trong s6 céac thé bién nap néu trén, va cic plasmit nay dugc thir nghiém bing phan
tich han ché vé sy c¢6 mit cia manh 0,75 kb nhu 13 doan cai xen. Plasmit t4i t6 hop ndy

dugc tao ra bang cach nay dwoc goi 1a pVWEx1 lysE.

Trinh ty nucleotit ctia manh 0,75 kb nay trong plasmit pVWEx1-lysE dugc
xé4c dinh bing phuong phéap két thic mach dideoxy theo Sanger et al. (Proceedings of
the National Academy of Sciences of the United States of America (1977) 74: 5463-
5467). V6i muc dich nay, doan cai xen hoan toan cta plasmit pVWEx1_lysE dugc x4c
dinh trinh tw nhd cac doan mdi oligonucleotit pVW _1p (5°-TGA GCG GAT AAC
AAT TTC ACA C-3’) va pVW_2.p (5’-CGA CGG CCA GTG AAT TCG AG-3’) &
Eurofins MWG Operon GmbH (Ebersberg, Germany).

Phén tich trinh tu nucleotit thu duge bang cach st dung chwong trinh Clone
Manager 9 Program va duoc thé hién trén SEQ ID No. 20.

Vi du 2:

Céu tric cia vecto pK18mobsacB_DargFRGH cho sy khuyét doan ving
argFRGH trong Corynebacterium glutamicum

Nhim muc dich nay, trudc hét ADN nhiém sic thé dugc phédn lap tir
C. glutamicum ATCC13032 bang phuong phap cia Tauch et al. (1995, Plasmid 33:
168-179). Chon loc céc oligonucleotit dugc liét ké sau ddy dya trén trinh tu clia gen
argFRGH C. glutamicum & didu ché chu trac khuyét doan argFRGH. C4u trtic khuyét
doan néu trén dugc tao ra nhd phan tng chudi polymeaza (PCR), cu thé hon 12 bﬁng
phuong phdp SOEing gen (Gene Splicing by Overlap Extension, Horton, Molecular
Biotechnology 3: 93-98 (1995)).

argFRGH_d1:
5>-GGT GGT GCT AGC CCG GCG ATT TCT TTG CAC AT-3
(xem SEQ ID No. 24)

argFRGH_d2:
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5-AAT GCT TAT CGA CGT ACC CCC CTG TGG TTG TGA AGT MO A-3’
(xem SEQ ID No. 25)

argFRGH _d3:
5’-GGG GTA CGT CGA TAA GCA TT-3’
(xem SEQ ID No. 26)

argFRGH_d4:
5-GGT GGT ATG_CAT GGT GAT GGT TCC GAA TGT TG-3’
(xem SEQ ID No. 27)

Cac doan mdi oligonucleotit dugc chi ra dugc mua cua Eurofins MWG
Operon GmbH (Ebersberg, Germany). Phan tng PCR nay dugc thyc hién bing cach
su dung polymeraza ADN Phusion® Hot Start (Biozym Scientific GmbH, D-31840
Hess, Oldendorf) trong may chu trinh nhiét (Mastercycler, Eppendorf AG, Hamburg).

Poan mdi argFRGH_d2 bao gdm hai ving. Mot phén cia trinh tr nucleotit
nay 13 bd trg v6i ving tir 1 cip bazo & phia truée dén 19 cip bazo nim sau codon bt
dAu ctia gen argF. Phén kia ciia trinh tu nucleotit 12 bd tro véi ving tir nucleotit 1419

ctia gen argH dén 5 nucleotit nim sau gen argH.

Bing phan tmg chudi polymeaza, cic doan mdi argFRGH_1 va argFRGH 2
gilp manh ADN 543 cip bazo va cac doan mdi argFRGH_ 3 va argFRGH_4 gitp
manh ADN 513 cép bazo dugc khuéch dai. Cac don vi si€u sao chép duoc tao ra béng
PCR, dugc danh gia bang cach dién di trén gel agaroza cudng do 0,8%, dugc phan lap
tir gel agaroza néu trén bang cach sir dung kit tinh ché san phidm High Pure PCR
Product Purification Kit (san phdm s6 1732676, Roche Diagnostics GmbH,
Mannheim, Germany), va dugc sir dung 1am khu6n miu cho phan tng PCR khac nira
bang céch sir dung cac doan moi argFRGH 1 va argFRGH 4. Theo cach nay, tao ra
dAn xuét khuyét DargFRGH gdm 1036 cip bazo (xem SEQ ID No. 21). Dén xuét bao
gbém 477 cip bazo cia diu 3> cua gen argD, 19 cip bazo cta diu 5° cta gen argF,
15 cdp bazo clia diu 3’ cta gen argH, va 420 cip bazo coa dau 5 coa khung doc
cg1589. San phim dugc khuéch dai bing cach nay dugc thir nghiém bang dién di trong

gel agaroza cuong d6 0,8%.

San phim PCR DargFRGH 1,04 kb (SEQ ID No. 21) dugc phéan cét hoan toan
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bing c4c enzym Ndel va Nsil. Sau d6, manh nay duoc tinh ché biang cach sir dung kit
tinh ché PCR (Qiagen, Hilden, Germany). Dan xuit khuyét doan DargFRGH di dugc
xir 1y trude bing cach nay duoc sit dung cing véi vecto tach dong c6 tinh bat dinh
pK18mobsacB (Schéafer et al. (1994), Gene 14: 69-73) dé ghép ndi. Vecto tach dong
néu trén trude ddy di dugc phan cit hoan toan bing endonucleaza gidi han Xbal va
Pstl. Qua trinh nay tao ra d4u tin ADN twong thich d4u tin clia cic doan cai xen tao ra
do su phan cit Ndel va Nsil. Vecto dugce diéu ché béng cach nay dugc tron véi manh
DargFRGH ¢ ty sé_mol 1:5 va duoc ghép ndi bang cach sir dung ligaza ADN T4
(Amersham- Pharmacia, Freiburg, Germany) & nhiét 40 16°C trong thoi gian 1 gio.
Céac té bao E. coli DH5alpha kha bién hoa hoc (Subcloning efficiency, Invitrogen
GmbH, Karlsruhe, Germany) dugc bién nap bang 3 ul hdn hop ghép ndi. Cac thé bién
nap dugc nhéan dién dya trén tinh khang kanamyxin ctia chung trén cac dia LB-thach
chtra 50 pg/ml kanamyxin sulphat. ADN plasmit dugc phan 14p tir 4 trong sb céc thé
bién nap néu trén (QIAprep Spin Miniprep Kit tir Qiagen (Hilden)), va cac plasmit nay
dugc thir nghiém béng phan tich han ché vé& su c6 mat manh 1,04 kb nhu 13 doan cai
xen. Plasmit tdi t6 hop ndy tao ra biang cach nay dugc goi Ia
pK18mobsacB DargFRGH. Ching nay dugc goi la
E.coli DH5alpha/pK18mobsacB DargFRGH.

Trinh tg nucleotit cia manh 1,04kb (SEQ ID No.21) trong plasmit
pK18mobsacB_DargFRGH dugc xac dinh bing phuong phap két thic mach dideoxy
theo Sanger et al. (Proceedings of the National Academy of Sciences of the United
States of America (1977) 74: 5463-5467). Vi muc dich nay, cai xen hoan toan cua
plasmit pK18mobsacB DargFRGH dugc xac dinh trinh tu va do d6 dugc thtr nghiém
vé su ghép chinh xac nhd cic doan mdi oligonucleotit M13 uni (-21) (5°-TGT AAA
ACG ACG GCC AGT-3’) va M13 rev (-49) (5-GAG CGG ATA ACA ATT TCA
CAC AGG-3’) & Eurofins MWG Operon (Ebersberg, Germany).

Vidu 3:
Tao ra ching Corynebacterium glutamicum ATCC 13032 _DargFRGH

Vecto dugc d& cap ¢ Vi du 2, pK18mobsacB_DargFRGH, duoc chuyén bing
tiép hop theo phuong phép ciia Schafer et al. (Journal of Microbiology 172: 1663-
1666 (1990)) vao ching Corynebacterium glutamicum ATCC13032. Nhim muc dich
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ndy, vecto ndy di dugc bién nap trudc vao ching E. coli S17-1 (Simon et al.,
Biotechnology 1: 784-791). Vecto trong S17-1 duoc thir nghiém vé su twong tu dong
nhét dé phat hién trong E. coli DH5alpha (xem Vi du 2).

Céac vecto pK18mobsacB va pK18mobsacB _DargFRGH khong thé tu sao
chép trong C. glutamicum ATCC13032 va duoc gii trong té bao chi néu nhu ching da
duoc hop nhit vao nhiém sic thé sau khi tién hanh tai t6 hop. Cac dong co
pK18mobsacB DargFRGH dugc hop nhit duoc Iya chon bang cach cdy dan trai hdn
hop tiép hop trén thach LB (Sambrook et al., Molecular Cloning: A Laboratory
Manual, 2™ Ed., Cold Spring Harbor, New York, 1989) dugc bd sung 15 mg/l
kanamyxin va 50 mg/ml axit nalidixic. Cac dong dugc thiét 18p dugc dua vao céc dia
thach LB chira 25 mg/l kanamyxin va dugc 0 & nhiét 4o 33°C trong thoi gian 16 gio.
Céc thé d6t bién trong d6 plasmit da bi cit di do hién tuong tai tb hop thir hai dugc lya
chon bing cach nudi cdy cac dong nay trong méi truong 1ong LB ma khéng c6 chon
loc trong thoi gian 20 gid, sau d6 dua chung 1én thach LB chira 10% sucroza, tiép theo
12 0 trong tho1i gian 24 gio.

Plasmit pK18mobsacB DargFRGH, giéng nhu plasmit ban dau v
pK18mobsacB, chtra ngoai gen c6 tinh khang kanamyxin, ban sao ctia gen sacB ma
hoa levansucraza ctia Bacillus subtilis. Biéu hién chiu cam g béi sucroza nay dan téi
su tao thanh levansucraza 13 chit 1am xtc tac qua trinh tdng hop san phim levan 13 san
phim gay doc cho C. glutamicum. Két qua 13, chi c6 cic dong trong d6
pK18mobsacB_DargFRGH dugc hop nhit di bi cit di 13 ¢é su phat trién trén thach
LB chtra sucroza. Phan cit ndy c6 thé 13 phan cét ciia plasmit ciing v6i hodc 12 ban sao
trén nhidm sic thé diy du cua argFRGH hoic ban sao khéng dy da c6 khuyét doan
argFRGH ndi tai. '

Khoang tir 40 dén 50 khuén lac dugc thir nghiém v& kiéu hinh “phat trién véi
su ¢6 mat ciia sucroza” va “khong phat trién véi su c6 mit ctia kanamyxin”. Dé ching
t6 rang alen argFRGH duoc 1am khuyét vin con trong nhiém sic thé, vao khoang 20
khuén lac c6 kiéu hinh “phat trién véi sy ¢6 mit clia sucroza” va “khong phat trién véi
su c6 mit ciia kanamyxin” dugc nghién ctru bang phuong phap PCR chuin cta Innis
et al. (PCR Protocols. A Guide to Methods and Applications, 1990, Academic Press)
nhd phan tng chudi polymeaza. Qua trinh nay bao gém viéc khuéch dai tir ADN
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nhiém séc thé ciia khuin lac manh ADN mang viing bao quanh viing argFRGH duogc

1am khuyét. Cac doan mdi oligonucleotit sau day duoc chon loc cho PCR.

argFRGH_d1 (SEQ ID No. 24):
5’.GGT GGT GCT AGC CCG GCG ATT TCT TTG CAC AT-3’

argFRGH_d4 (SEQ ID No. 27):
5’-GGT GGT ATG CAT GGT GAT GGT TCC GAA TGT TG-3’

Dé khéng ché cac dong chira locut argFRGH day du, cic doan mdi cé kha
ning khuéch dai manh ADN vao khoang 5,35 kB. Trong cac dong cé locut argFRGH
duoc lam khuyét, cac manh ADN c6 kich ¢& vao khoang 1,04 kb dugc khuéch dai.

Cac manh ADN dugc khuéch dai dugc nhin dién bing dién di trong gel
agaroza cuong do 0,8%. Bing phép nhan dién niy, ching nay duoc chi ra 1a mang alen
argFRGH dugc 1am khuyét trén nhim sic thé. Chung ndy duoc goi Ia
Corynebacterium glutamicum Delta_argFRGH.

Vi du4:

Bidu hién ctia gen lysE trong Corynebacterium glutamicum ATCC
13032 Delta argFRGH

Plasmit pVWEx1_LysE va plasmit tréng pVWEx1 dugc dura vao ching tao L-
ornithin ATCC 13032_Delta_argFGH bang phuong phap duc 16 dién (Haynes et al.,
FEMS Microbiology Letters (1989) 61: 329-334). Cac thé bién nap dugc nhan dién
dua trén tinh khang kanamyxin cia chung trén céc dia thach Caso chtra 25 pg/ml
kanamyxin. Sau d6, 5 dong don dugc kiém tra vé& v& su chuén x4c cia plasmit duogc
bién nap. Nhim muc dich nay, ADN plasmit dugc phan 1ap (Plasmid Isolation Kit,
Qiagen), va ADN nay duoc danh gia bang phan tich han ché vé kiéu phan cit ding.
Bing cach nay, tao ra chung C. glutamicum ATCC
13032 Delta argFRGH/pVWEx1 1ysE va ATCC 13032 _Delta argFRGH/pVWEXx].

Vidu5:
Piéu ché L-ornithin bang cach sir dung Corynebacterium glutamicum

Dé nghién ctru kha ning cia cac ching tao ra L-ornithin, trong mdi truong
hop ba dong cta ching ATCC 13032 Delta argFRGH/pVWEXx1 lysE va ba dong cta

-38-



27068

ching ATCC 13032_Delta_argFRGH/pVWEx1 dugc nudi ciy so bo trong mbi truong
hop trong 10 ml méi trudng thir nghiém & nhiét d6 33°C trong thoi gian 16 giy. Dé
ding cho thir nghiém san xuét, trong mdi truong hop 10 ml méi truong thir nghiém
dugc ciy nudi cdy so bd thu dugc sao cho ODgqgo (mat d6 quang hoc & 600 nm) & ban
du 13 0,1. Mbi dong dugc thir nghiém trong ba binh lic sao cho mi ching & mbi thoi
diém thu hoach trong tmg dugc thé hién tdng sé bang chin binh 1ic. M6i truong thir
nghiém 13 ddng nhit v6i moi trudmg CgXII nhu dugc md ta trong Keilhauer et al.
(Journal of Bacteriology (1993) 175: 5593-5603) nhung ngoai ra chia 7,5 g/l dich
chiét ndm men (Difco), 25 pg/ml kanamyxin, 1 mM IPTG (isopropyl beta-D-
thiogalactopyranosit) va 40 g/l sucroza thay cho glucoza. Pé don gian, thanh phén cia

moi truomg thir nghiém dugc téng két trong Bang 2 sau day.

Béang 2
Hop phan Lugngcho 11
(NH4),S04 20¢g
Ure Sg
KH,PO,4 lg
K,HPO, lg
MgSO,x 7H,0 025¢g
Axit 3-morpholinopropansulphonic (MOPS) 42 g
CaCl, 0,01 g
FeSO,x 7TH,0 0,0l g
MnSO,x H,0 | 0,01
ZnSO4x TH,0 0,001 g
CuSOy4 0,0002 g
NiCl,x 6H,0 | 0,00002 g
Biotin 0,0002 g
Axit protocatechuic 0,03 g
Sucroza 40¢g
Dich chiét nim men | 75¢g
pH (c6 NaOH) _ 7
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Viéc nudi cdy duoc thuc hién trong binh lic 100 ml & nhiét dd 33°C va
200 vong/phiit. Do vdng cia binh Iic 13 5 cm. Ba nudi cdy ctia mot dong dugc thu
hoach sau 24 va 48 gid. Nhim muc dich ndy, 14y mau ra khoi méi truong nudi cdy va
x4c dinh mat do quang, ham lugng sucroza va ham luong L-ornithin. Pé x4c dinh ham
lwong sucroza va ham luong L-ornithin, cic té bao dugc loai ra bang cach ly tim
nhanh (ly tdm dinh ban loai 5415D (Eppendorf) & tbc d6 13 000 vong/phit, 10 phut,
nhi¢t dJ trong phong).

Xéc dinh mat do quang & d6 dai budc séng 660 nm, bang cach sir dung quang
ké dia vi dia GENios (Tecan, Reading, UK). Cac miu duoc pha lodng 1:100 bing

nude da duge khir khoédng trude khi do.

X4c dinh sucroza bing cach sir dung hé thir nghiém (Cat. No. 10 716 251 035)
tir R-Biopharm AG (Darmstadt, Germany). Qu4 trinh niy bao gém su chuyén ddi ciia
sucroza va glucoza tao ra dugc phat hién bang cach str dung thir nghiém enzym dugc
cap do6i (hexokinaza/glucoza-6-phosphat dehydrogenaza) thong qua su tao thanh
NADH.

Viéc xéc dinh dinh lugng néng dd axit amin ngoai bao tir dich ndi trén bé mat
méi truong nudi cdy duge thuc hién bing HPLC dao pha (Lindroth et al., Analytical
Chemistry (1979) 51: 1167-1174), st dung dung cu HPLC loai HP1100 (Hewlett-
Packard, Waldbronn, Germany) véi bd do huynh quang dugc ndi véi (G1321A); viée
khéng ché hé théng va dénh gia s6 liéu dugc thuc hién bing cach sir dung HP
ChemStation (Hewlett-Packard). 1 pL dung dich axit amin cin phén tich dugc trén
trong qua trinh tao din xuét trudc cot tw dong v6i 20 ul chit phan tGng ortho-
phthaladehyt/2-mercaptoetanol sin dé dung (Pierce Europe BV, Oud-Beijerland,
Netherlands). Céc hop chit isoindol dugc thé luu huynh phat huynh quang thu dugc
(Jones et al., Journal of Chromatography (1983) 266: 471-482) duoc tach phan doan
trén két hop cia cot so bd (40 x 4 mm Hypersil ODS 5) va cot chinh (Hypersil ODS 5,
ca hai c6t déu ctia CS-Chromatographie Service GmbH, Langerwehe, Germany) bang
cach sir dung chuong trinh gradient v6i pha khéng phan cyc ting dan (metanol). Dung
mdi rira giai ¢6 cuc 12 natri axetat (0,1 M; pH 7,2); tbc d6 chay 14 0,8 ml cho mét phut.
Huynh quang clia cac axit amin dugc tao dan xuét dugc phat hién & d6 dai budc séng

kich thich 230 nm va d6 dai budc séng phat ra 450 nm. Nong d6 cia L-ornithin
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va/hodc L-ornithin hydroclorua dugc tinh toan bang cach so sanh véi chit chudn ngoai
va L-asparagin nhu 14 chit chun noi tai b sung.

Trong lugng phéan tir ctia L-ornithin hydroclorua 14 168,6 g x mol™ va ciia L-
ornithin 13 132,1 g x mol ™.

Hiéu suét dugc tinh bang cach chia lugng L-ornithin duge tao ra (dugc do nhu
1a L-ornithin hydroclorua) cho lugng sucroza ti€u thy.

Céc két qua duoc liét ké trong Bang 3.

Béang 3: Su tao thanh L-ornithin sau 24 gid (Bang 3A) va 48 gio (Bang 3B)
clia qua trinh 0. Céc tir viét tit: *: ATCC 13032_Delta_argFRGH; Orn-HCl: L-ornithin

hydroclorua.

Béang 3A:
Thoi gian 24 gioy
Ching Orn-HCl Hiéu suat OD
g/l g/g
*/pVWEx]1 9,83+ 0,10 0,39+ 0,01 10,78 £ 0,30
*/pVWEx1_lysE | 13,03+0,16 0,44 £ 0,01 10,40 + 0,41
Béang 3B:
Thoi gian 48 gid
Chiing Orn-HCl | Hiéu suét oD
g/l g/g
*/pVWEx]1 15,50 + 0,74 0,36 + 0,01 11,69 + 1,40
*/pVWEx1_lysE | 18,48 +0,51 0,42 + 0,01 9,18 + 0,48

Vi du 6: Xéac dinh trinh tu va nop luu plasmit pEC71vsE

Plasmit pEC71ysE c6 sin & dang dung dich nuéc ctia Dr. Lothar Eggeling
(Forschungszentrum Julich GmbH, D-52425 Julich), tac gid tuong Ung cua tai liéu
cong bd Bellmann et al. (Microbiology (2001) 147, 1765-1774).

Phan phan uéc cia dung dich ADN thu dugc duoc sir dung dé bién nap céc té
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bao Escherichia coli kha bién ctia ching DH5alpha (hiéu qua tao dong phu, Kiéu gen:
F-F80lacZAM15 A(lacZYA-argF) U169 recAl endAl hsdR17 (1K-, mk+) phoA
supE44 \- thi-1 gyrA96 relAl) tir Invitrogen GmbH (Paisley, UK) theo chi dan ctia
nha san xuét. Cac thé bién nap ndy dugc chon loc trén thach Luria-Bertani dugc bd

sung 50 pg/ml kanamyxin.

Mot thé bién nap duoc goi 1 Escherichia coli DH5alpha/pEC7lysE(DM2204)
da dugc ndp luu theo hi€p wéc Budapest & Deutsche Sammlung von Mikroorganismen
und Zellkulturen GmbH (Brunswick, Germany) véi s Ivu gitt DSM 23239 vio ngay
15/01/2010.

“Plasmit pEC7lysE tir ching DSM 23239 dugc xic dinh trinh tu hoan toan
bang x4c dinh trinh tw ADN théng thudng (Walking Service) & Eurofins MWG
Operon GmbH (Martinsried, Germany). Trinh ty cia pEC7lysE duogc liét ké 1a SEQ
ID No. 29.
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Dir liéu tir may tinh (Ban gbc & dang dién tir)

(Trang ndy khéng phai 13 mét phan va khong dugc tinh 13 mot trang ciia don quéc té)

0-1 |Biéu mdu - PCT/RO/134
(SAFE)
Bing chimg lién quan dén
vi sinh vat hogc chit ligu
sinh hoc khac da dugc ndp
luu
0-1-1 |duge diéu ché bang cach sit[Nop don PCT dién tir
dung Phién ban 3.5.000.221 MT/FOP
2002701/0.20.5.9
0-2 [Pon qubc té sb PCT/EP2011/054541
0-3 |S6 hd so ciia ngudi ndp|2009P00319WO
don hodc dai dién
1 Chi din sau diy lién quan
dén vi sinh vat hodc chét
li€u sinh hoc khac da duogc
ndp luu duge néu trong ban
mo ta &:
1I-1 |trang 40
1-2 |dong 12-16
1-3  |Nhén dién ndp luu '
1-3-1|Tén cta co quan luu git | DSMZ DSMZ-Deutsche Sammlung von Mikroor-
ganismen und Zellkulturen GmbH
1-3-2 |dia chi cia co quan luu gitt (Inhoffenstr. 7B, D-38124 Brunswick,
Germany
1-3-3 [Ngay nop luu 15/01/2010
1-3-4|S6 luu giir DSMZ 23239
1-5 |Céc quéc gia duge chi dinh|T4t ca qudc gia duge chi dinh
ma céc chi dn dugc dung
Dung cho phong nhan don
0-4 |Biéu mau ndy duoc nhin
cing vé6i don qudc té :
(c6 hodc khong) co
0-4-1 [Nhan vién duoc uy quyén| Gorge, Olivier
Diing cho vin phong qudc té

0-5 |Biéu miu nay dugc

van |
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YEU CAU BAO HO
1. Quy trinh san xuit L-ornithin, khac biét & chd bao gbm céc budc sau day:

a) 1én men vi khudn tiét L-ornithin dugc chon tir nhém bao gdm
Corynebacterium, Bacillus, Streptomyces, Arthrobacter va Enterobacteriaceae c6 biéu
hién qua mtrc polynucleotit ma hoa polypeptit ¢6 hoat tinh nhu 13 chét chuyén véan L-
ornithin ra ngoai bao va polypeptit ndy c6 trinh tir axit amin déng nhét véi trinh tyr axit
amin SEQ ID No. 2 hoic c6 trinh tir axit amin c6 thé thu dugc tir SEQ ID No. 2 bing
t6i da téng cong 25 khuyét doan, cai xen, thay thé hoic bd sung axit amin & dau tan N

va/hodc dau tan C, trong mdi trudng,

b) tich lity L-ornithin néu trén trong mdi trudng néu trén, trong d6 thu nhan

moi trudong 1én men 16ng, va

c) trong d6 khong dung plasmit pEC71ysE, sb luu gitt DSM23239, & biéu

hién qua mec.

2. Quy trinh theo diém 1, khac biét & chd, trong truong hop ding
Corynebacterium glutamicum, biéu hién qua mic 1am gia ting hoat tinh chuyén van L-
ornithin ra ngoai bao hon it nhat 10% so véi khi ding ATCC13032 hoic ATCC14067
hodc ATCC13869.

3. Quy trinh theo diém bét ky trong sb cic diém tir 1 dén 2, khac biét & chd biéu
hién qua muc dugc thuc hién bﬁng mdt hodc nhiéu bién phép dugce chon tir nhém bao

gbm
a) gia tang s6 luong ban sao,
b) str dung viing khéi dau manh, va
c)  gdy dot bién ving khoi du, va

d) biéu hién qua murc protein 1a chét hoat hoa.
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4. Quy trinh theo diém bat ky trong s cac diém tir 1 dén 3, khéac biét & chd vi

khuén nay 13 Corynebacterium, t6t hon néu 13 Corynebacterium glutamicum.

5. Quy trinh theo diém bét ky trong sb cac diém tir 1 dén 4, khac biét & chd con c6

budc giam hoat tinh mét hodc nhiéu gen dugc chon tir nhém bao gém

a)

(EC 1.2.4.2),

b)

c)

d)

€)
1.4.1.16),

f)

2

h)

i)

3

k)

D

gen odhA ma ho4 tidu phan tir E1 ciia dehydrogenaza alpha-ketoglutarat

gen sucA ma hoa transferaza dihydrolipoamit sucxinyl (EC 2.3.1.61),
gen dapA ma hod synthaza dihydrodipico/inat (DapA, EC 4.2.1.52),
gen dapB ma hod synthaza dihydrodipico/inat (DapB, EC 1.3.1.26),

gen ddh ma hoa dehydrogenaza meso-diaminopimelat (Ddh, EC

gen lysA ma hod decarboxylaza diaminopimelat (LysA, EC 4.1.1.20),
gen argR ma hoa chat trc ché (ArgR) qu4 trinh sinh tdng hop L-arginin,
gen argF ma ho4 transferaza ornithin carbamoyl (ArgF, EC 2.1.3.3),
gen argG ma hoé synthaza argininosucxinat (ArgG, EC 6.3.4.5),

gen argH ma ho4 lyaza argininosucxinat (ASAL) (ArgH, EC 4.3.2.1),
gen lysC ma ho4 kinaza aspartat (LysC, EC 2.7.2.4), va

gen asd ma hod dehydrogenaza aspartat semialdehyt (Asd, EC 1.2.1.11).

6.  Quy trinh theo diém bét ky trong sb cac diém tir 1 dén 5, khac biét & chd con c6

budc ting cuong hoat tinh mdt hodc nhiéu gen dugc chon tir nhém bao gdbm

a)

dehydrogenaza glutamat (EC 1.4.1.3) dugc ma hoa béi gen gdh,
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b) N-axetyltransferaza glutamat (EC 2.3.1.35 va EC 2.3.1.1) dugc ma hoa

bdi gen argl,
c) axetylglutamatkinaza (EC 2.7.2.8) dugc ma hoa béi gen argB,

d) Reductaza N-axetyl-gama-glutamyl-phosphat (EC 1.2.1.38) dugc ma
hoa bai gen argC,

e) aminotransferaza axetylornithin (EC 2.6.1.11), dugc ma hod bdi gen

argD,

f)  thanh phin dic hiéu glucoza EIIB (PtsG) (EC 2.7.1.69) cta hé théng hip

thu glucoza, dugc ma hoa béi gen ptsG,

g2) thanh phan dc hiéu sucroza EIIB (PtsS) (EC 2.7.1.69) cia hé théng hép

thu sucroza, dugc ma hoa béi gen ptsS,

h) glucoza-6-phosphat 1-dehydrogenaza (EC 1.1.1.49) duoc ma hoa béi

gen zwf,
1) isomeraza glucoza-6-phosphat (EC 5.3.1.9) dugc ma hoa bédi gen pgi,
1) phosphofructokinaza (EC 2.7.1.11) dugc ma hoa béi gen pfkA,
k) aldolaza fructoza-bisphosphat (EC 4.1.2.13) dugc ma hoa bdi gen fda,

) dehydrogenaza glyxeraldehyt-3-phosphat (EC 1.2.1.59) dugc ma hoa bai
gen gap,

m)  kinaza phosphoglyxerat (EC 2.7.2.3) dugc ma hoa béi gen pgk,
n) kinaza pyruvat (EC 2.7.1.40) dugc ma hoa béi gen pyk,

0) tiéu phan tir E1 cla pyruvat dehydrogenaza (EC 1.2.4.1), dugc mi hoa

bdi gen aceE,
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P) carboxylaza phosphoenolpyruvat (EC 4.1.1.31) dugc ma hod bdi gen
ppe,

q) pyruvat carboxylaza (EC 6.4.1.1), duqc‘mﬁ hoa béi gen pyec,
r) aconitaza (EC 4.2.1.3) dugc ma hoé béi gen acn, va
s) dehydrogenaza isoxitrat (EC 1.1.1.42) dugc ma hoa béi gen icd.

7. Quy trinh theo diém bat ky trong s cac diém tir 1 dén 6, khac biét & chd quy
trinh ndy 13 quy trinh dugc chon tir nhém bao gdm quy trinh gian doan (batch process),
quy trinh gidn doan b sung chét dinh dudng (fed-batch process), quy trinh gian doan
bd sung chit dinh dudng lap lai (repetitive fed-batch process), va quy trinh lién tuc

(continuous process).

8. Quy trinh theo diém bat ky trong sé cac diém tir 1 dén 7, khac biét & chd L-
ornithin hogc san phim chira L-ornithin 16ng hodc rin duoc thu hdi tir méi truong 1én

men long chira L-ornithin.
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Fig 1

YP 2255511  -eeeeeemeeeeceeeee MEIFITGLLLGASLLLS IGPONVLYIKQGIKREGLIAVLLY
ZP_05749208.1  -eeeemeececoaceaon MEIFVTGLLLGASLLLAIGPONVLVIKQGIKREGITAVIIV
NP_939452.1 mmeeecmmeeoeoooeoos MSIATAGFLMGLSLIVAIGPQNALITRQGIKREGLIPILVY
ZP_03933958.1  mmmemmecmeeceeeaoas MSVLLAGFLLGLSLIVAIGPQNAYIIKMGVKRDHIGATILA
YP_002834652.1 MRRLEA~~-==nnnnnn-- MSVLLAGFALGLSLITATIGPQNAYTIKMGIKRDEVGPILLA
ZP_03711883.1 -mmecesmmcmcecmooes MSTAVAGFLLGLSLIVAIGPQNALVIRQGVRREGLIVVLAT
ZP_03922319.1 = --emeecmemeeeeeeee MSIVLAGFFLGLSLIVAVGPQNAMLLKYGIRRDEIGLIIVY
ZP_03931790.1  seeemmmeeemeeeoeoen MSIVLAGFVLGLSLIVAVGPQNAMLLKYGIRRDHIGLITVY
ZP_03918361.1 MVPENLSFYLCVLLTHNKYVNVFFAGLLFNLSLILALGPQNALILKYGLRROATTLVISV
YP_002958101.1 Mmoo e WTLAGTGLLTGLALIVAIGAQNAFVLRQGVRRERVGAVVLY
ZP_05365683.1 ---m-ecmceemmcemoao MSIVLAGFFLOLSLIVAVGPONAMLLKYGIRRDEIGLIIVY
ZP_04835056.1  -e-e-meecmocmeeee ¥SIAVAGFLLGLSLIVAIGPQNALVIRQGVKREGLIVVLAT
* * * k% * *
YP_225551.1 CLISDVFLFIAGTLGVDLLSNAAPIVLDIMRHGEIAYLLKFAVMARKDAKTNEVEA- - - -
2P_05749209.1 CLLSDVVLFTLGTLGVGLISDTAPT ILDILRWCGTAYLLWFAVMAARDALRARTEV - - - -
NP 939452.1 CILSDVILIFGGTAGVGALVDRAPIALVVLEKWLGVAYLLYFGFTCFKEAFKREGCA - - -
ZP_03933958.1 CLLSDVILINAGVGGMGVLVEXFPTGLI IMKYLGAAYL I YFGFTCFRDAFKKEQEA- - - -
YP_002834652.1 CLLSDVILITGGTAGVGVLVERFPTALVVVKYLGAAYLI YFGFTCFRDAFKKQQDA- - - -
ZP_03711883.1 CILSDIFLIFGGTAGVGVITEXAPLALVALKFGARYLARFAVSCFRDNY - - KPRA- - - -
ZP_03922319.1 CALSDVILITSGTAGVGYLVEKFPNALQVLKYVGARYLAYFTFTCFRDAFKTKGEA - - -
ZP_03931790.1 CALSDVILITSGTAGVGYLVERFPNALEALKYIGAAYIAFFTFTCFRDAFKTKGEAIDVE
ZP 3918361.1 CALCDITLIALSGVGVGVILOKAPIVLEILRYACFLYLLNFAYTCFRDATHPRTLA- - - -
YP £02958101.1 CMASDAVLILAGTAGVGALVQAVPHLLEVLRHGGALYLLWFAVSSLRAAL - - - - - R----
ZP_05365683.1 CALSDVILITSGTAGVGYLVEKFPNALOVLKYVGARYLAYFTFTCFRDALKTKGEA-~ - -
ZP_04835056.1 CMLSDIFLIFGGTAGVGVIIEKAPLALYALKWFGAAYLARFAVSCFKDMVKPRALD- ~ - -
* * * * * % * * % *
YP 225551.1 -~-PQ-ITE---~-ETEP---T--VP----- D-DIP-LG--==vnmmnn G----- SAVAT
ZP_05749209.1 -=-T--FVE-----HSEP- -~V ~AR-- - -~ A-SAS-GG-----mmmnn G- v
NP_939452,1 -==-L-AVE---=-QSEP- =V~ -A¥--=-- E-PVA-DA------cnn- | T SGVIT
ZP_03933958.1 -=--L-VY§-~---5TPP---§--AP----- N-ETE-LG---=--=-== Gomnmmn ATTV
YP_002834652.1 ----L-VIE---~-ETTP---VAQVV----- D-ENS-GHN---====---A=---- GARGT
ZP_03711883.1 - --LD-SSA-~==~TDDG~ - ~T=~LL-- -~ D-DAP-TARHVSNVDTTSG- - - - -NGGQV
72 03922319.1 ---IE-V-E-~==~STQP-~-K--AP=---- Q-EVASFD-----====~ G-----SDARS
7P 03631790.1 TSPN-STE-- - ~-EVAT- - -F- -DG- -~ -- D-GD§-TG-=-======- GVGTEHGSVAT
ZP_03518361.1 - = ~TE~TVS-~~ - ~ETKPHEEE- -LP-- - - - DVSST-TA- - ===~~~ G----- TTMAT
YP 002958101.1 - =~PQGLMA- =~ = ~BQAP~ = -R- T - === mmm === Amrmmmmene Grnnen SVIAT
ZP_05365683.1 ---IE-V-E--~--§TQP---K--VP----- Q-EVASFD-----~n=== G-----SQARN
ZP_04835056.1 - -~$S-ATDNGTSLDDAP- - - T- - VAHISNVD- §TS-GN- - = - === -~ G----- 8oVQT
YP 225551.1 DTRNRVRVEVS - - VDRQ- - - - RVWVE- - - - ~ - - PMLMAIVLTWLNPNAYLDAFVFIGGVG
ZP_05749209.1 TTRQRPRLRIT- - SGTR- - - -QVWVR~ - - - - - - PMLMATVLTHLNENAYLDAFVF IGGVG
NP 939452.1 KTRTKAQPK- - - - -SAQ- - - -RTWVK~ = -~~~ PVLARLAPTWLNPAAYIDVLVMLGGIA
ZP_02933958.1 MTKQRT-~-===--- KS-- - -RTWVK-- -~~~ PUMGAMALTWLNPLAYVDVLVMLGGIA
YP_002834652.1 VLTKIRPRV-- - - -RS-- - ~-KSWVK--~-- -~ PVLGALALTWLNPLAYVDALVMLGSIA
ZP_03711883.1 QTKTRPITTTA- - PTRQAHPARPHVE- - - - - PALAALAFTHINPSAYIDTLVMLGGIA
2P 03922319.1 TTKTAARVEIK----RS----PSWVK-~~ -~~~ PLLTALALTWLNPGAYVDVVVMLGSTA
ZP_03931790.1 ATATQ-RQEIK-~--RS~- - PSHVK-- -~ -~ PLLTALALTRLNPGAYVDVLVMLGGIA
ZP_03918361.1 ATVMETATTVK- - EKTH- - - -RRTFHIPQEIEGPAVAAFVVSVINPAAKVDLEVVIGSIS
YP_002958101.1  se-mmmemmmmme e TLALTWLNPHVYLDTVVLLGSLA

-49-



ZP_05365683.1
ZP_04835(056.1

¥YP_225551.1

ZP_03749209.1
NP_939452.1

ZP 03923958.1
YP_002834652.1
ZP_03711883.1
ZP_03922319.1
ZP_03931796.1
ZP_03918361.1
YP 002958101.1
7P _05365683.1
ZP_C4835056.1

YP_225551.1
ZP_0574920%.1
NP_939452.1
ZP_03933958.1
YP_002834652.1
ZP_03711883.1
ZP_03922315.1
ZP_03931798.1
ZP_03918361.1
YP_002958101.1
ZP_05365683.1
ZP_04835056.1

27068

TTKTATRVEIK--~--RS----PSHVK--~ -~~~ PLLTATLALTWLNPGAYVDVVVMLGSIA
KTIRPITTTAPTRQAHPA----RPAVK------- PALARLAFTWINPSAYIDTLVMLGGIA
ok EE T

AQYGDTCGRWIFAAGAFAASLIWFPLVGFGAAALSRPLSS PKVWRWINVVVAVVMTALAIK
AQYGETGRWIFAAGAFAASLVWFPLVGYGARALSRPLSS PRVWRWINIGVAVVLTGLAVK
NQEGPDGRWVFALGALCASLTWFPFIGYTSTRFSTVLSRPAVWRRYINIATGIIMMIMCAR
OHYGDQ-RWVFAAGAIMASAVIFPTVGYGAFKLSHVLAKPTTWRYVNFAIGCVMMLLTAK
NQYGDQO-RAVFAGGAILASAVK FPSLGFGAYKLSHVLAKPTTWRVVNIVIGCVMLALTAK
NQHGESGRWVFAAGALMASAVWFPLLGFFSTRFSEVLSRPQAWRVINGVIGCIMVVMCIR
NQYGESGRWLFAVGAICASFTWFPFIGFGAARFSHVLSRPTVWRWINFGIGVIMIGLTLK
NQYGDPGRWLFAGGAIAASFTWFPVIGFGAARFSHVLSRPEVHRKINVGIGVIMIGLTLK
SSYGP-DXKWAFLLGTMAASLVKFPAFGYGAAALSRPLSSPKVARCINTGIGLFMVEMAFR
NQHGPDARWVFAAGAVAASVLWFTALGYGARLLARVLADPXKAWRVVDVVIAVVMAVLAVR
NQYGESGRWLFAVGAICASFTWFPFIGFGAARFSHVLSRPTVWRWINFGIGVIMIGLTLK
NOHGESGRWVFAAGALMASAVWFPLLGFFSTRFSRVLSRPOAWRVINGVIGCIMVVMCIR

* * % * * % * % * * * * %

LMLMG- -~ -
LILMG- -~~~

-50-
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00319

hiéu misc
) .. (61)

27068

Danh muc trinh tu

Evonik Degussa GmbH

Phién ban PatentIn 3.3

Corynebacterium glutamicum ATCC13032

Quy trinh san xuit L-ornithin bang cdch 1én men

kodierend fir das Aktivatorprotein LysG

<110>

<120>

<130> 2009
<160> 30
<170>

<210> 1
<211> 1901
<212> ADN
<213>

<220>

<221> dau
<222> (930
<223>

<220>

<221> diu
<222> (100
<223>

<220>

<221> CDS
<222> (100
<223>

<400> 1
cctggcccaa
aggccgcaat
agattccagg
gatcacttct
aaggcctcgg
gcgccccaca
accgaagcgt
ccgcaatgag
tccegecacg
ggataatgtg
tacctcgttg
taacgggatt
cattttccgce

hiéu misc
0)..(1000)

1)..(1702)

ttcctgecggg
ccétcgattg
cgccategtt
cctgctttta
cgaattgcct
ggaccatcga
aagacgggca
ggggttgcaa
ggattagctt
tgcgcttcat
aacacgggag
tcagcaaggc

gctgettgea

Kodierregion des lysE-Gens

cgaagaagtg
ctgcatcaac
gccaatacat
gcatgggagc
caccaaaacc
cgcgeccegte
tcgcagccceca
tggccaagtg
cacgggttac
cttccaagcg
gaaaccatgt
gtccagatag

caaggacttc

Transkriptionsstart des lysE-Gens

aaaaaccctg
gacggcgtcet
cggtgtgtca
agcttgggtt
ttccgecegac
céggtcacgg
atctagtttc
gcgcatggtt
cgctcctaaa
cagcgtgagc
ggatagcgaa
ttgcgcttta

acccgctteg

-52-

aaccttttca
gtgagtctag
atgggtatct
tcgggaagaa
gggacaatgg
tcttgaagca
ccatcaacca
ccaagttcta
acatctccac
gttgctccac
tctgegttga
gtttctgett

gttgctttgg

Komplementdrer Strang der Kodierregion des Regulatorgens lysG

gaagtaacta
ctagagatct
catcgaggag
gtccccaacc
atacgcgcct
catctttggg
tgtaggcatc
ctacttcaca
gccgcagcaa
cccaagaagce
tggcgatggt

gcagcaacac

ccggttgggt

60

120

180

240

300

360

420

480

540

600

660

720

780
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gcgcgatacc aacactcgac
cgagggggaa atggaaaggg
gagcaaagtg tccagttgaa

tcattttact taagtacttc

aca
Thr

aat
Asn

gtt
Val

acc
Thr

att
Ile
70

gca

Ala

gaa
Glu

gcg
Ala

gat
Asp

acc
Thr
150

ggc
Gly

ggc
Gly

gca
Ala

atc

ggt
Gly

gta
Val

ctt
Leu

ttg
Leu
55

atg
Met

gcg
Ala

gaa
Glu

gtg
Val

aag
Lys
135

tgg
Trp

gtc
Val

gcg
Ala

gca
Ala

aac

ctg
Leu

ctg
Leu

ctc
Leu
40

ggc
Gly

cgc
Arg

aaa
Lys

aca
Thr

gcc
Ala
120

cag

Gln

ttg
Leu

ggc
Gly

ttc
Phe

gca
Ala
200

gtc

ctt
Leu

gtg
Val
25

gtg
Vval

gtt
Val

tgg
Trp

gac
AsSp

gaa
Glu
105

act
Thr

cgg
Arg

aac
Asn

gcg
Ala

gcg
Ala
185

ttg
Leu

gtc

ttg ggg gcc

Leu
10

att
Tle

tgt
Cys

gat
Asp

ggt
Gly

gcc
Ala
S0

cca

Pro

gac
Asp

gtt
Val

ccg
Pro

caa
Gln
170

gca
Ala

tca
Ser

gtg

Gly

aaa
Lys

tta
Leu

ctt
Leu

ggc
Gly
75

atg
Met

acc
Thr

acg
Thr

tgg
Trp

aat
Asn
155

tac
Tyr

agc
Ser

cgc
Arg

gca

Ala

caa
Gln

att
Ile

ttg
Leu
60

ate
Ile

aca
Thr

gtg
Val

cgc
Arg

gta
Val
140

gcg
Ala

ggc
Gly

ctg
Leu

ccg
Pro

gtt

27068

agt
Ser

gga
Gly

tct
Ser
45

tcc
Ser

gct
Ala

aac
Asn

ccc
Pro

aac
Asn
125

aag

Lys

tat
Tyr

gac
Asp

atc
Ile

ctg
Leu
205

gtg

ctt
Leu

att
Ile
30

gac

Asp

aat
Asn

tac
Tyr

aag
Lys

gat
Asp
110

cgg
Arg

ccc
Pro

ttg
Leu

acc
Thr

tag
Trp
190

tcc

Ser

atg

-53-

tta
Leu
15

aag
Lys

gtec
Val

gcc
Ala

ctg
Leu

gtg
Val
95

gac

Asp

gtg
Val

atg
Met

gac
Asp

gga
Gly
175

ttc
Phe

agc
Ser

accec

ccacgtgatg ctcgagagct
ctaaggaggc gccttcgaag
tggggttcat gaagctatat

cataggtcac gatggtgatc

ctg
Leu

cgc
Arg

ttt
Phe

gcg
Ala

tta
Leu
80

gaa

Glu

acg
Thr

cgg
Arg

ttg
Leu

gcg
Ala
160

cgg
Arg

ccg
Pro

ccc
Pro

gca

ttaacgcget gactcaccge
ctgeccttcat caatgattga

taaaccatgt taagaaccaa

atg
Met
1

tcc
Ser

gaa
Glu

ttg
Leu

ccg
Pro
65

tgg
Trp

gcg
Ala

cct
Pro

gtg
Val

atg
Met
145

ttt
Phe

tgg
Trp

ctg
Leu

aag
Lys

ttg

gaa
Glu

atc
Ile

gga
Gly

ttc
Phe
50

atc
Ile

ttt
Phe

cca
Pro

ttg
Leu

gag
Glu
130

gca

Ala

gtg
Val

att
Ile

gtg
Val

gtg
Val
210

gcc

atc
Ile

gga
Gly

ctc
Leu
35

atc
Ile

gtg
Val

gcc
Ala

cag
Gln

ggc
Gly
115

gtg
Val

ate
Ile

ttt
Phe

ttc
Phe

ggt
Gly
195

tag
Trp

atc

ttc
Phe

ccg
Pro
20

att
Ile

gcc
Ala

ctc
Leu

gtc
val

atc
Ile
100

ggt
Gly

agc
Ser

gtg
Val

atc
Ile

gcc
Ala
180

ttc
Phe

cgce
Arg

aaa

att
Ile
5

cag
Gln

gcg
Ala

ggc
Gly

gat
Asp

atg
Met
85

att
Ile

tcg
Ser

gtc
Val

ctg
Leu

ggc
Gly
165

gct
Ala

ggec
Gly

tagg
Trp

ctg

840

900

960

1015

1063

1111

1159

1207

1255

1303

1351

1399

1447

1495

1543

1591

1639

1687
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Ile Asn Val Val Val Ala Val Val Met Thr Ala Leu Ala Ile Lys Leu

215

220

225

atg ttg atg ggt tag ttttcgcggg ttttggaatc ggtggccttc gcccaaatgt
Met Leu Met Gly

230

tgatgccgge gtcgtgggaa atctcatcga tcgcecctccaa ctcggcecgtca gaaaactcca

agttgttgag tgaatcaagg ctgttgtcca gctgctcaac tgacgaagca ccaatcaatg

cactggtcac ggtatcegcg ccgtactcte cttgctege

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

<400>

Met

1

Ser

Glu

Leu

Pro

65

Trp

Ala

Pro

Val

Met

145

Phe

Glu

Ile

Gly

Phe

50

Ile

Phe

Pro

Leu

Glu

130

Ala

Val

2
233
PRT

Corynebacterium glutamicum ATCC13032

2

Ile

Gly

Leu

35

Ile

Val

Ala

Gln

Gly

115

Val

Ile

Phe

Phe

Pro

20

Ile

Ala

Leu

Val

Ile

100

Gly

Ser

Val

Ile

Ile

Gln

Ala

Gly

Asp

Met

85

Ile

Ser

Val

Leu

Gly
165

Thr

Asn

Val

Thr

Ile

70

Ala

Glu

Ala

Asp

Thr

150

Gly

Gly

Val

Leu

Leu

55

Met

Ala

Glu

Val

Lys

135

Trp

Val

Leu

Leu

Leu

40

Gly

Arg

Lys

Thr

Ala

120

Gln

Leu

Gly

Leu

vVal

25

vVal

Val

Trp

Asp

Glu

105

Thr

Arg

Asn

Ala

Leu

10

Ile

Cys

Asp

Gly

Ala

90

Pro

Asp

Val

Pro

Gln
170

Gly

Lys

Leu

Leu

Gly

75

Met

Thr

Thr

Trp

Asn

155

Tyr

Ala

Gln

Ile

Leu

60

Ile

Thr

Val

Arg

Val

140

Ala

Gly

Ser

Gly

Ser

45

Ser

Ala

Asn

Pro

Asn

125

Lys

Tyr

Asp

Leu

Ile

30

Asp

Asn

Tyr

Lys

Asp

110

Arg

Pro

Leu

Thr

Leu

15

Lys

Val

Ala

Leu

Val

95

Asp

Val

Met

Asp

Gly
175

Leu

Arg

Phe

Ala

Leu

80

Glu

Thr

Arg

Leu

Ala

160

Arg

1742

1802

1862

1901
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Trp Ile

Leu Val

Val
210

Lys

Leu Ala
225

<210> 3

<211> 761
<212> ADN
<213>

<220>
<221>
<222>

<400> 3
tcgatatcat

tcggaccgca
ttcttctegt
atcttttgtc
acctgttatg
cacagatcat
cggtggccac
tttgggtaaa
tggacgcgtt
ttttegeege
cagcagcatt
tggcagttgt
ttttggaatc
<210> 4

<211> 236

<212> PRT
<213>

<220>

180

27068

200

215

230

Poan PCR-1lysE
(1) .

. (761)

ggaaatcttc
gaatgtactg
gtgtttaatt
caatgccgeg
gtttgcecgtce
tgaagaaaca
tgacacgcgc
gcccatgttg
tgtgtttatc
tggcgcgttce
gtcacgceccg

gatgaccgca

ggtggcctte

attacaggtc
gtgattaaac
tctgacgtct
ccgatcgtge
atggcagcga
gaaccaaccg
aaccgggtgce
atggcaatcg
ggcggcegteg
gcggcaagcc
ctgtccagcec
ttggccatca

gcccaaatat

185

Ile Lys Leu Met Leu Met Gly

Corynebacterium glutamicum ATCC13032

tgcttttggg
aaggaattaa
ttttgttcat
tcgatattat
aagacgccat
tgcccgatga
gggtggaggt
tgctgacctg
gcgcgcaata
tgatctggtt
ccaaggtgtg
aactgatgtt

tgacctaggce

Corynebacterium glutamicum R

-55-

205

220

ggccagtctt
gcgcgaagga
cgcecggcacc
gcgctggggt
gacaaacaag
cacgcctttg
gagcgtcgat
gttgaacccg
cggcgacacc
cccgetggtg
gcgetggatc
gatgggttag

a

Phe Ala Ala Gly Ala Phe Ala Ala Ser Leu Ile Trp Phe Pro
190

Gly Phe Gly Ala Ala Ala Leu Ser Arg Pro Leu Ser Ser Pro
195

Trp Arg Trp Ile Asn Val Val Val Ala Val Val Met Thr Ala

ttactgtcca
ctcattgcgg
ttgggcgttg
ggcatcgcectt
gtggaagcgc
ggcggttcgg
aagcagcggg
aatgcgtatt
ggacggtgga
ggtttcggcg
aacgtcgtcg

ttttegeggg

60

120

180

240

300

360

420

480

540

600

660

720

761



10

15

20

25

30

35

40

45

50

55

60

<221>
<222>

<400>

LysE
(1) .

Met Val Ile

1

Leu

Ile

Asp

Asn

65

Tyr

Lys

Asp

Arg

Pro

145

Leu

Thr

Trp

Ser

Met
225

Leu

Lys

Val

50

Ala

Leu

Val

Asp

Val

130

Met

Asp

Gly

Phe

Ser

210

Thr

Leu

Arg

35

Phe

Ala

Leu

Glu

Thr

115

Arg

Leu

Ala

Arg

Pro

195

Pro

Ala

. (236)

Met

Ser

20

Glu

Leu

Pro

Trp

Ala

100

Pro

Val

Met

Phe

Trp

180

Leu

Lys

Leu

Glu

Ile

Gly

Phe

Ile

Phe

85

Pro

Leu

Glu

Ala

Val

165

Ile

Val

Val

Ala

Ile

Gly

Leu

Ile

Val

70

Ala

Gln

Gly

Val

Ile

150

Phe

Phe

Gly

Trp

Tle
230

Phe

Pro

Ile

Ala

55

Leu

val

Ile

Gly

Ser

135

vVal

Ile

Ala

Phe

Arg

215

Lys

27068

Ile

Gln

Ala

40

Gly

Met

Ile

Ser

120

Val

Leu

Gly

Ala

Gly

200

Trp

Leu

Thr

Asn

25

Val

Thr

Ile

Ala

Glu

105

Ala

Asp

Thr

Gly

Gly

Gly

10

Val

Leu

Leu

Met

Ala

90

Glu

vVal

Lys

Trp

Val

170

Ala

185

Ala

Ile

Met

-56-

Ala

Asn

Leu

Leu

Leu

Leu

Gly

Arg

75

Lys

Thr

Ala

Gln

Leu

155

Gly

Phe

Ala

Val

Met
235

Leu

Val

Val

Val

60

Asp

Glu

Thr

Arg

140

Asn

Ala

Ala

Leu

Val

220

Gly

Leu

Ile

Cys

45

Asp

Gly

Ala

Pro

Asp

125

Val

Pro

Gln

Ala

Ser

205

Val

Gly

Lys

30

Leu

Leu

Gly

Met

Thr

110

Thr

Trp

Asn

Tyr

Ser

190

Arg

Ala

Ala

15

Gln

Ile

Leu

Ile

Thr

95

Val

Arg

Val

Ala

Gly

175

Leu

Pro

Val

Ser

Gly

Ser

Ser

Ala

80

Asn

Pro

Asn

Lys

Tyr

160

Asp

Ile

Leu

Val
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<210> 5
<211> 233
<212> PRT.
<213>

<220>

<221> LysE
<222> (1)..
<400> 5

27068

Corynebacterium glutamicum ATCC14067

Met Glu Ile

1

4

Ile

0N
(]
Lo}

Glu Gly

Leu Phe
50

Pro Ile
€65

Trp Phe

Ala Pro

Pro Leu

Val Glu

130

Met Ala

145

Phe Val

Trp Ile

Leu Val

Gly

Leu

35

Ile

Val

Ala

Gln

Gly

115

Val

Ile

Phe

Phe

Gly

(233)

Phe

Pro

20

Ile

Ala

Leu

Val

Ile

100

Gly

Ser

Val

Ile

Ala

180

Phe

Ile

Gln

Ala

Gly

Asp

Met

85

Ile

Ser

Val

Leu

Gly

165

Ala

Gly

Thr

Asn

Val

Thr

Ile

70

Ala

Glu

Ala

Asp

Thr

150

Gly

Gly

Ala

Gly

Val

Leu

Leu

55

Met

Ala

Glu

Val

Lys

135

Trp

Val

Ala

Ala

Leu

Leu

Leu

40

Gly

Arg

Lys

Thr

Ala

120

Gln

Leu

Gly

Phe

Ala

Leu

Val

25

Val

val

Trp

AsSp

Glu

105

Thr

Arg

Asn

Ala

Ala

185

Leu

-57-

Leu

10

Ile

Cys

Asp

Gly

Ala

90

Pro

Asp

Val

Pro

Gln

170

Ala

Ser

Gly

Lys

Leu

Leu

Gly

75

Met

Thr

Thr

Trp

Asn

155

Tyr

Ser

Arg

Ala

Gln

Ile

Leu

60

Ile

Thr

Val

Arg

Val

140

Ala

Gly

Leu

Pro

Ser

Gly

Ser

45

Ser

Ala

Asn

Pro

Asn

125

Lys

Tyr

Asp

Ile

Leu

Leu

Ile

30

Asp

Asn

Tyr

Lys

Asp

110

Arg

Pro

Leu

Thr

Trp

190

Ser

Leu

15

Lys

Val

Ala

Leu

Val

95 -

Asp

Val

Met

Asp

Gly

175

Phe

Ser

Leu

Arg

Phe

Ala

Leu

80

Glu

Thr

Arg

Leu

Ala

160

Arg

Pro

Pro
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195

27068

200

205

Lys Val Trp Arg Trp Ile Asn Val Val Val Ala Val Val Met Thr Ala

210

215

Leu Ala Tle Lys Leu Met Leu Met Gly
230

225

<210> 6
<211> 702
<212> ADN
<213>
<220>
<221> 1lysE
<222> (1).
<400> 6
atggaaatct
cagaatgtac
gtgtgtttaa
tccaatgeccg
tggtttgccg
attgaagaaa
actgacacgc
aagcccatgt
tttgtgttta
gctggcgegt
ttgtcacgcc
gtgatgaccg
<210> 7
<211> 233
<212> PRT
<213>

<220>

<221> LysE
<222> (1).
<400> 7

-CDS

. (702)
tcattacagg
tggtgattaa
tttctgacgt
cgccgatcgt
tcatggcagc
cagaaccaac
gcaaccgggt
tgatggcaat
tcggecggegt
tcgcggcaag
cgctgtccag

cattggccat

. (233)

tctgcttttg
acaaggaatt
ctttttgttce
gctcgatatﬁ
gaaagacgcc
cgtgccegat
gcgggtggag
cgtgctgacc
cggcgcgcaa
cctgatctgg
ccccaaggtg

caaactgatg

Corynebacterium glutamicum ATCC14067

ggggccagtc
aagcgcgaag
atcgcecggcea
atgcgctggg
atgacaaaca
gacacgcctt
gtgagcgtcg
tggttgaacc
tacggcgaca
ttcccgetgg
tggcgctgga

ttgatgggtt

Corynebacterium glutamicum ATCC13869

220

ttttgctgtc
gactcattgce
ccttgggegt
gtggtatcgc
aggtggaagc
tgggcggttce
ataagcagcg
cgaatgcéta
ccggacggtg
tgggtttcgg

tcaacgtegt

ag

catcggaccg
ggttcttctc
tgatcttttg
ttacctgtta
gccacagatc
ggcggtggcc
ggtttgggta
tttggacgcg
gattttcgce
cgcagcagca

cgtggcagtt

Met Glu Ile Phe Ile Thr Gly Leu Leu Leu Gly Ala Ser Leu Leu Leu

1

5

10

-58-

15

60

120

180

240

300

360

420

480

540

600

660

702
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Ser

Glu

Leu

Pro

65

Trp

Ala

Pro

Val

Met

145

Phe

Trp

Leu

Lys

Leu
225

Ile
Gly
Phe
50

Ile
Phe
Pro
Leu
Glu
130
Ala
vVal
Ile
Val
Val

210

Ala

<210>
<211>

<212>

<213>

<220>

Gly Pro Gln Asn Val
20

Leu Ile Ala Val Leu
35

Ile Ala Gly Thr Leu
55

Val Leu Asp Ile Met
70

Ala Val Met Ala Ala
85

Gln Ile Ile Glu Glu
100

Gly Gly Ser Ala Val
115

Val Ser Val Asp Lys
135

Ile Val Leu Thr Trp
150

Phe Ile Gly Gly Val
165

Phe Ala Ala Gly Ala
180

Gly Phe Gly Ala Ala
195

Trp Arg Trp Ile Asn
215

Ile Lys Leu Met Leu
230

8
702

ADN

27068

Leu

Leu

40

Gly

Arg

Lys

Thr

Ala

120

Gln

Leu

Gly

Phe

Ala

200

Val

Met

Val
25

Val
Val
Trp
Asp
Glu
105
Thr
Arg
Asn
Ala
Ala
185
Leu

Val

Gly

Ile

Cys

Asp

Gly

Ala

90

Pro

Asp

Val

Pro

Gln

170

Ala

Ser

Val

Lys

Leu

Leu

Gly

75

Met

Thr

Thr

Trp

Asn

155

Tyr

Ser

Arg

Ala

Corynebacterium glutamicum ATCC13869

-59-

Gln

Ile

Leu

60

Ile

Thr

Val

Arg

Val

140

Ala

Gly

Leu

Pro

Val
220

Gly
Ser
45

Ser
Ala
Asn
Pro
Asn
125
Lys
Tyr
Asp
Ile
Leu

205

Val

Ile

30

Asp

Asn

Tyr

Lys

AsSp

110

Arg

Pro

Leu

Thr

Trp

190

Ser

Met

Lys

Val

Ala

Leu

Val

95

Asp

Val

Met

Asp

Gly

175

Phe

Ser

Thr

Arg

Phe

Ala

Leu

80

Glu

Thr

Arg

Leu

Ala

160

Arg

Pro

Pro

Ala
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<221> 1lysE-CDS

<222> (1)..(702)

<400> 8

atggaaatct tcattacagg tctgcttttg ggggccagtc

cagaatgtac tggtgattaa acaaggaatt aagcgcgaag

gtgtgtttaa tttctgacgt ctttttgttc atcgccggeca

tccaatgccg cgccgatcecgt gctcgatatt atgcgctggg

tggtttgececg tcatggcagce gaaagacgcc atgacaaaca

attgaagaaa cagaaccaac cgtgcccgat gacacgcctt

actgacacgc gcaaccgggt gcgggtggag gtgagcgtcg

aagcccatgt tgatggcaat cgtgctgacc tggttgaacc

tttgtgttta tcggcggcgt cggcgcgcaa tacggcgaca

gctggcgcgt tcgcggcaag cctgatctgg ttcccecgetgg

ttgtcacgcc cgctgtccag ccccaaggtg tggcgctgga

gtgatgaccg cattggccat caaactgatg ttgatgggtt

<210> 9

<211> 228

<212> PRT

<213> Corynebacterium efficiens YS-314

<220>

<221> LysE

<222> (1)..(228)

<400> 9

Met Glu Ile Phe Val Thr Gly Leu Leu Leu Gly

1 5 10

Ala Ile Gly Pro Gln Asn Val Leu Val Ile Lys

20 25
Glu Gly Ile Thr Ala Val Ile Ile Val Cys Leu
35 40
Leu Phe Thr Leu Gly Thr Leu Gly Val Gly Leu
50 55

Pro Ile Ile Leu Asp Ile Leu Arg Trp Cys Gly

65 70 75

Trp Phe Ala Val Met Ala Ala Arg Asp Ala Leu
85 90

-60-

ttttgctgte
gactcattgc
ccttgggegt
gtggcatcgc
aggtggaagc
tgggcggttce
ataagcagcg
cgaatgcgta
ccggacggtg
tgggtttcgg

tcaacgtcgt

ag

Ala Ser

Gln Gly

30

Ser
45

Leu

Ile
60

Ser
Ile

Ala

Arg Ala

Leu

Ile

Asp

Asp

Tyr

Arg

catcggaccg
ggttcttctc
tgatcttttg
ttacctgtta
gccacagatc
ggcggtggcec
ggtttgggtg
tttggacgcg
gattttcgcc
cgcagcagca

cgtggcagtt

Leu Leu

15

Lys Arg

Val Val
Ala

Thr

Leu
80

Leu

Thr
95

Glu

60

120

180

240

300

360

420

480

540

600

660

702
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Val Thr Phe Val Glu His Ser Glu Pro Val Ala Ala Ala Ser Ala Ser
100 105 110

Gly Gly Gly Val Thr Thr Lys Gln Arg Pro Arg Leu Arg Ile Thr Ser
115 120 125

Gly Thr Arg Gln Val Trp Val Arg Pro Met Leu Met Ala Ile Val Leu
130 135 140

Thr Trp Leu Asn Pro Asn Ala Tyr Leu Asp Ala Phe Val Phe Ile Gly
145 150 155 160

Gly Val Gly Ala Gln Tyr Gly Glu Thr Gly Arg Trp Ile Phe Ala Ala
165 170 175

Gly Ala Phe Ala Ala Ser Leu Val Trp Phe Pro Leu Val Gly Tyr Gly
180 185 190

Ala Ala Ala Leu Ser Arg Pro Leu Ser Ser Pro Arg Val Trp Arg Trp
195 200 205

Ile Asn Ile Gly Val Ala Val Val Leu Thr‘Gly Leu Ala Val Lys Leu
210 215 220

Ile Leu Met Gly

225

<210> 10
<211> 228
<212> PRT

<213> Corynebacterium diphteriae NCTC13129

<220>

<221> LysE
<222> (1)..(228)
<400> 10

Met Ser Ile Ala Ile Ala Gly Phe Leu Met Gly Leu Ser Leu Ile Val
1 5 10 15

Ala Ile Gly Pro Gln Asn Ala Leu Ile Ile Arg Gln Gly Ile Lys Arg
20 25 30

Glu Gly Leu Ile Pro Ile Leu Val Val Cys Ile Leu Ser Asp Val Ile
35 40 45

Leu Ile Phe Gly Gly Thr Ala Gly Val Gly Ala Leu Val Asp Arg Ala

-61-
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50

Pro Ile
65

Tyr Phe

Ala Leu Val

Gly Phe Thr
85

Ala Leu Ala Val Glu

Asp Ala

Lys Ser
130

Phe Thr
145

100

Ser Ser Gly
115

Ala Gln Arg

Trp Leu Asn

Gly Gly Ile Ala Asn

165

Leu Gly Ala Leu Cys

Thr Ser

Tyr Ile
210

Leu Ile
225

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

<220>
<221>
<222>

<400>

180

Thr Arg Phe
195

Asn Ile Ala

Met His

11
222
PRT

Corynebacterium striatum ATCC6940

LysE
(1) ..(222)

11

Val

70

Cys

Gln

Val

Thr

Pro

150

Gln

Ala

Ser

Ile

55

Leu

Phe

Ser

Ile

Trp

135

Ala

His

Ser

Thr

Gly
215

27068

Lys

Lys

Glu

Thr

120

Val

Ala

Gly

Leu

Val

200

Ile

Trp

Glu

Pro

105

Lys

Lys

Tyr

Pro

Thr

185

Leu

Ile

Leu

Ala

90

Val

Thr

Pro

Ile

Asp

170

Trp

Ser

Met

Gly

75

Phe

Ala

Arg

Val

Asp

155

Gly

Phe

Arg

Met

60

Val

Lys

Tyr

Thr

Leu

140

Val

Arg

Pro

Pro

Ile
220

Ala

Arg

Glu

Lys

125

Ala

Leu

Trp

Phe

Ala

205

Met

Tyr

His

Pro

110

Ala

Ala

Val

Val

Ile

190

Val

Cys

Leu

Gly

95

Val

Gln

Leu

Met

Phe

175

Gly

Trp

Ala

Leu

80

Gln

Ala

Pro

Ala

Leu

160

Ala

Tyr

Arg

Arg

Met Ser Val Leu Leu Ala Gly Phe Leu Leu Gly Leu Ser Leu Ile Val

1

5

-62-

10

15
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Ala

Asp

Leu

Pro

65

Tyr

Ala

Leu

Thr

Pro

145

His

Ser

His

Gly

Ile

TIle

50

Thr

Phe

Leu

Gly

Trp

130

Leu

Tyr

Ala

Val

Cys
210

<210>

<211>
<212>
<213>

<220>

<221>

<222>

<400>

Gly

Ile

35

Asn

Gly

Gly

Val

Gly

115

Val

Ala

Gly

Val

Leu

195

Val

12

235
PRT
Corynebacterium aurimucosum ATCC700975

LysE
(1) ..(235)

12

Pro

20

Gly

Ala

Leu

Phe

Val

100

Ala

Lys

Tyr

Asp

Trp

180

Ala

Met

Gln

Ala

Gly

Ile

Thr

85

Ser

Thr

Pro

Val

Gln

165

Phe

Lys

Met

Asn

Ile

Val

Ile

70

Cys

Ser

Thr

vVal

Asp

150

Arg

Pro

Pro

Leu

Ala

Ile

Gly

55

Met

Phe

Thr

Val

Met

135

Val

Trp

Thr

Thr

Leu
215

27068

Tyr

Leu

40

Gly

Lys

Arg

Pro

Met

120

Gly

Leu

Val

val

Thr

200

Thr

Ile

25

Ala

Met

Tyr

Asp

Pro

105

Thr

Ala

Val

Phe

Gly

185

Trp

Ala

Ile

Cys

Gly

Leu

Ala

90

Ser

Lys

Met

Met

Ala

170

Tyr

Arg

Lys

-63-

Lys

Leu

Val

Gly

75

Phe

Ala

Gln

Ala

Leu

155

Ala

Gly

Tyr

Leu

Met

Leu

Leu

60

Ala

Lys L

Pro

Arg

Leu

140

Gly

Gly

Ala

Val

Leu
220

Gly

Ser

45

Val

Ala

Asn

Thr

125

Thr

Gly

Ala

Phe

Asn

205

Leu

Val

30

Asp

Glu

Tyr

Glu

Glu

110

Lys

Trp

Ile

Ile

Lys

190

Phe

His

Lys

Val

Lys

Leu

Gln

95

Thr

Ser

Leu

Ala

Met

175

Leu

Ala

Arg

Ile

Phe

Ile

80

Glu

Glu

Arg

Asn

Gln

160

Ala

Ser

Ile
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Met

Gly

Lys

Leu

Val

65

Gly

Phe

Ala

Ser

Lys

145

Tyr

Asp

Trp

Ala

Met
225

Arg

Leu

Met

Leu

50

Leu

Ala

Lys

Gln

val

130

Pro

vVal

Gln

Phe

Lys

210

Leu

<210>
<211>

Arg

Ser

Gly

35

Ser

Val

Ala

Lys

Val

115

Leu

val

Asp

Arg

Pro

195

Pro

Ala

13
244

Leu

Leu

20

Ile

Asp

Glu

Tyr

Gln

100

Val

Thr

Leu

Ala

Trp

180

Ser

Thr

Leu

Glu

Ile

Lys

Val

Arg

Leu

85

Gln

AsSp

Lys

Gly

Leu

165

Val

Leu

Thr

Thr

Ala

Ile

Arg

Ile

Phe

70

Ile

Asp

Glu

Ile

Ala

150

Val

Phe

Gly

Trp

Ala
230

Met

Ala

Asp

Leu

55

Pro

Tyr

Ala

Asn

Arg

135

Leu

Met

Ala

Phe

Arg

215

Lys

27068

Ser

Ile

His

40

Ile

Thr

Phe

Leu

Ser

120

Pro

Ala

Leu

Gly

Gly

200

Val

Leu

Val

Gly

25

Val

Thr

Ala

Gly

Val

105

Gly

Arg

Leu

Gly

Gly

185

Ala

Val

Leu

-64-

Leu

10

Pro

Gly

Gly

Leu

Phe

90

Ile

Asn

Val

Thr

Ser

170

Ala

Tyr

Asn

Phe

Leu

Gln

Pro

Gly

Val

75

Thr

Glu

Ala

Arg

Trp

155

Ile

Ile

Lys

Ile

Leu
235

Ala

Asn

Ile

Thr

60

Val

Cys

Glu

Gly

Ser

140

Leu

Ala

Leu

Leu

Val
220

Gly

Ala

Leu

45

Ala

vVal

Phe

Thr

Ala

125

Lys

Asn

Asn

Ala

Ser

205

Ile

Phe

Tyr

30

Leu

Gly

Lys

Arg

Thr

110

Pro

Ser

Pro

Gln

Ser

190

His

Gly

Ala

15

Ile

Ala

Val

Tyr

Asp

95

Pro

Gly

Trp

Leu

Tyr

175

Ala

Val

Cys

Leu

Ile

Cys

Gly

Leu

80

Ala

Val

Thr

Val

Ala

160

Gly

Val

Leu

Val
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<212> PRT
<213> Corynebacterium matruchotii ATCC33806

10

15

20

25

30

35

40

45

50

55

60

<220>
<221> LysE
<222> (1).
<400> 13

Met Ser Ile

1

Ala

Glu

Leu

Pro

65

Trp

Asp

Ala

Val

Ala

145

Phe

Gly

Ala

Phe

Ile

Gly

Ile

50

Leu

Phe

Ser

Ala

Gln

130

His

Thr

Gly

Gly

Ser

Gly

Leu

35

Phe

Ala

Ala

Ser

His

115

Thr

Pro

Trp

Ile

Ala

195

Thr

. (244)

Ala

Pro

20

Ile

Gly

Leu

Val

Ala

100

Val

Lys

Ala

Leu

Ala

180

Leu

Arg

Val

Gln

Val

Gly

Val

Ser

85

Thr

Ser

Thr

Arg

Asn

165

Asn

Met

Phe

Ala

Asn

Val

Thr

Ala

70

Cys

Asp

Asn

Arg

Pro

150

Pro

Gln

Ala

Ser

Gly

Ala

Leu

Ala

55

Leu

Phe

Asp

Val

Pro

135

Trp

Ser

His

Ser

Arg

Phe.

Leu

Ala

40

Gly

Lys

Arg

Gly

Asp

120

Ile

Val

Ala

Gly

Ala

200

Val

Leu

Val

25

Ile

Val

Trp

Asp

Thr

105

Thr

Thr

Lys

Tyr

Glu

185

Val

Leu

Leu

10

Ile

Cys

Gly

Phe

Met

90

Ser

Thr

Thr

Pro

Ile

170

Ser

Trp

Ser

-65-

Gly

Arg

Ile

Val

Gly

75

Val

Leu

Ser

Thr

Ala

155

Asp

Gly

Phe

Arg

Leu

Gln

Leu

Ile

60

Ala

Lys

Asp

Gly

Ala

140

Leu

Thr

Arg

Pro

Pro

Ser

Gly

Ser

45

Ile

Ala

Pro

AsSp

Asn

125

Pro

Ala

Leu

Trp

Leu

205

Gln

Leu

Val

30

Asp

Glu

Tyr

Ala

110

Gly

Thr

Ala

vVal

Val

190

Leu

Ala

Ile

15

Lys

Ile

Lys

Leu

Ala

95

Pro

Gly

Arg

Leu

Met

175

Phe

Gly

Trp

Val

Arg

Phe

Ala

Ala

80

Leu

Thr

Gln

Gln

Ala

160

Leu

Ala

Phe

Arg
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210

215

27068

220

Val Ile Asn Gly Val Ile Gly Cys Ile Met Val Val Met Cys Ile Arg

225

Leu Val Met His

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

<220>
<221>
<222>

<400>

14
230
PRT

230

235

Corynebacterium pseudogenitalium ATCC33035

LysE
(1).

14

Met Ser Ile

1

Ala

Asp

Leu

Pro

65

Tyr

Ala

Ser

Val

Leu
145

Val

His

Ile

50

Asn

Phe

Ile

Phe

Glu

130

Ala

Gly

Ile

35

Thr

Ala

Thr

Glu

Asp

115

Ile

Leu

. (230)

Val

Pro

20

Gly

Ser

Leu

Phe

Val

100

Gly

Lys

Thr

Leu

Gln

Leu

Gly

Gln

Thr

85

Glu

Ser

Arg

Trp

Ala

Asn

Ile

Thr

Val

70

Cys

Ser

Gln

Ser

Leu
150

Gly

Ala

Ile

Ala

55

Leu

Phe

Thr

Ala

Pro

135

Asn

Phe

Met

Val

40

Gly

Lys

Arg

Gln

Arg

120

Ser

Pro

Phe

Leu

25

Val

Val

Tyr

Asp

Pro

105

Ser

Trp

Gly

-66-

Leu

10

Leu

Cys

Gly

Val

Ala

90

Lys

Thr

Val

Ala

Gly

Lys

Ala

Tyr

Gly

75

Phe

Ala

Thr

Lys

Tyr
155

Leu

Tyr

Leu

Leu

60

Ala

Lys

Pro

Lys

Pro

140

Val

Ser

Gly

Ser

45

Val

Ala

Thr

Gln

Thr

125

Leu

Asp

Leu

Ile

30

Asp

Glu

Tyr

Lys

Glu

110

Ala

Leu

Val

Ile

15

Arg

Val

Lys

Leu

Gly

95

Val

Ala

Thr

Val

240

vVal

Arg

Ile

Phe

Ala

80

Glu

Ala

Arg

Ala

Val
160
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Met

Phe

Gly

Trp

Leu
225

Leu

Ala

Phe

Arg

210

Lys

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

<220>
<221>
<222>

<400>

Met

1

Ala

Asp

Leu

Pro

65

Phe

Ala

Thr

Ser

Val

His

Ile

50

Asn

Phe

Ile

Phe

Gly Ser Ile

Val

Gly
180

165

Ala

Gly Ala Ala

195

Trp

Leu

15
241
PRT

Ile

Leu

Asn

Leu

Ala

Ile

Arg

Phe

Leu
230

27068

Asn Gln Tyr Gly Glu Ser Gly Arg Trp

170

175

Cys Ala Ser Phe Thr Trp Phe Pro Phe

185

190

Phe Ser His Val Leu Ser Arg Pro Thr

200

205

Gly Ile Gly Val Ile Met Ile Gly Leu

215

Corynebacterium accolens ATCC49725

LysE
(1) .

15

Ile

Gly

Ile

35

Thr

Ala

Thr

Asp

Asp
115

. (241)

Val

Pro

20

Gly

Ser

Leu

Phe

Val

100

Gly

Leu

Gln

Leu

Gly

Glu

Thr

85

Glu

Asp

Ala

Asn

Ile

Thr

Ala

70

Cys

Ser

Gly

Gly

Ala

Ile

Ala

55

Leu

Phe

Thr

Asp

Phe

Met

Val

40

Gly

Lys

Arg

Ser

Ser
120

Val

Leu

25

Val

vVal

Tyr

Asp

Pro

105

Thr

-67-

Leu

10

Leu

Cys

Gly

Ile

Ala

90

Asn

Gly

Gly

Lys

Ala

Tyr

Gly

75

Phe

Ser

Gly

220

Leu

Tyr

Leu

Leu

60

Ala

Lys

Thr

Val

Ser

Gly

Ser

45

Val

Ala

Thr

Glu

Gly
125

Leu

Ile

30

Asp

Glu

Tyr

Lys

Glu

110

Thr

Ile

15

Arg

Val

Arg

Leu

Gly

95

Val

Glu

Leu

Ile

Val

Thr

Val

Arg

Ile

Phe

Ala

80

Glu

Ala

His
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Gly Ser
130

Ser Pro
145

Leu Asn

Ala Asn

Ile Ala

Arg Phe
210

Val Gly
225

Leu

<210>
<211>
<212>
<213>
<400>
Met Val
1 .

Asn Lys

Leu Ile

Leu Arg
50

Asp Ile
65

Gln Lys

Val Ala

Ser Trp

Pro Gly

Gln Tyr
180

Ala Ser
195

Ser His

Ile Gly

16
261
PRT

Thr

Val

Ala

165

Gly

Phe

Val

Val

Ala

Lys

150

Tyr

Asp

Thr

Leu

Ile
230

Thr

135

Pro

Val

Pro

Trp

Ser

215

Met

27068

Ala

Leu

Asp

Gly

Phe

200

Arg

Ile

Thr

Leu

Val

Arg

185

Pro

Pro

Gly

Gln

Thr

Leu

170

Trp

Val

Glu

Leu

Corynebacterium glucuronalyticum

16

Pro Glu

Tyr Val
20

Leu Ala

35

Arg Gln

Thr Leu

Ala Pro

Asn

Asn

Leu

Ala

Ile

Tle
85

Leu

Val

Gly

Ile

Ala

70

Val

Ser

Phe

Pro

Thr

55

Leu

Leu

Phe

Phe

Gln

40

Leu

Ser

Glu

Tyr

Ala

25

Asn

Val

Gly

Ile

-68-

Leu

10

Gly

Ala

Ile

Val

Leu
90

Arg

Ala

155

val

Leu

Ile

val

Thr
235

Gln

140

Leu

Met

Phe

Gly

Trp

220

Leu

Glu

Ala

Leu

Ala

Phe

205

Arg

Lys

ATCC51867

Cys

Leu

Leu

Ser

Gly

75

Arg

Val

Leu

Ile

Val

60

Val

Tyr

Leu

Phe

Leu

45

Cys

Gly

Ala

Ile

Leu

Gly

Gly

190

Gly

Trp

Leu

Leu

Asn

30

Lys

Ala

Val

Gly

Lys

Thr

Gly

175

Gly

Ala

Ile

Leu

Thr

15

Leu

Tyr

Leu

Ile

Phe
95

Arg

Trp

160

Ile

Ala

Ala

Asn

Leu
240

His

Ser

Gly

Cys

Leu

80

Leu
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Tyr Leu Leu

Lys Thr Leu
115

Glu Leu Pro
130

Ala Thr Vval
145

Arg Thr Phe

Phe Val val

Val Ile Gly
195

Leu Leu Gly
210

Tyr Gly Ala
225

Arg Cys Ile

Arg Val Leu

<210> 17
<211> 204
<212> PRT
<213>

<400> 17

Trp

100

Ala

Asp

Met

His

Ser

180

Ser

Thr

Ala

Asn

Phe
260

Phe

Thr

Val

Glu

Ile

165

Val

Ile

Met

Ala

Thr

245

Met

Ala

Glu

Ser

Thr

150

Pro

Ser

Ala

Leu

230

Gly

Tyr

Thr

Ser

135

Ala

Gln

Asn

Ser

Ala

215

Ser

Ile

27068

Thr

Val

120

Thr

Thr

Glu

Pro

Ser

200

Ser

Arg

Cys

105

Ser

Thr

Thr

Ile

Ala

185

Tyr

Leu

Pro

Leu

Micrococcus luteus NCTC2665

Met Trp Thr Leu Ala Gly Thr Gly Leu

1

5

Val Ala Ile Gly Ala Gln Asn Ala Phe

20

25

Phe Arg

Glu Thr

Ala Gly

Val Lys
155

Lys Gly
170

Ala Trp

Gly Pro

Val Trp

Leu Ser
235

Phe Met
250

Leu Thr
10

Val Leu

Asp

Lys

Thr

140

Glu

Pro

val

Asp

Phe

220

Ser

Val

Gly

Arg

Arg Glu His Val Gly Ala Val Val Leu Val Cys Met

35

40

-69-

Ala

Pro

125

Thr

Lys

Ala

Lys

205

Pro

Pro

Phe

Leu

Gln

Ala
45

Ile

110

His

Met

Thr

Val

Leu

190

Trp

Ala

Lys

Met

Ala

Gly
30

Ser

His

Glu

Ala

His

Ala

175

Phe

Ala

Phe

Val

Ala
255

Leu
15

Val

Asp

Pro

Glu

Thr

Arg

160

Ala

Val

Phe

Gly

Trp

240

Phe

Ile

Arg

Ala
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Val Leu Ile Leu Ala
50

Val Pro Trp Leu Leu
65

Leu Trp Phe Ala Val
85

Leu Met Ala Glu Gln
100

Thr Leu Ala Leu Thr
115

Val Leu Leu Gly Ser
130

Val Phe Ala Ala Gly
145

Leu Gly Tyr Gly Ala
165

Ala Trp Arg Val Val
180

Ala Val Arg Leu Ile
195

<210> 18

<211> 230

<212> PRT

<213>

<220>

<221> ArgO(LysE)

<222> (1) ..(230)

<400> 18

Gly

Glu

70

Ser

Ala

Trp

Leu

Ala

150

Arg

Asp

Ala

Thr

55

Val

Ser

Pro

Leu

Ala

135

Val

Leu

Val

Gly

27068

Ala

Leu

Leu

Arg

Asn

120

Asn

Ala

Leu

Val

Ser
200

Met Ser Ile Val Leu Ala Gly Phe

1 5

Ala Val Gly Pro Gln Asn Ala Met

20

Asp His Ile Gly Leu Ile Ile Val

35

40

Gly

Arg

Arg

Thr

105

Pro

Gln

Ala

Ala

Tle

185

Asp

Val

Trp

Ala

90

Ala

His

His

Ser

Arg

170

Ala

Val

Gly Ala

Gly

75

Ala

Gly

Val

Gly

Val

155

Val

Val

Trp

60

Gly

Leu

Ser

Tyr

Pro

140

Leu

Leu

Val

Gly

Corynebacterium tubuculostearicum SK141

Leu

Ala

Arg

Val

Leu

125

Asp

Trp

Ala

Met

Val

Leu

Pro

Ile

110

AsSp

Ala

Phe

Asp

Ala
190

Gln

Tyr

Gln

95

Ala

Thr

Arg

Thr

Pro

175

Val

Ala

Leu

80

Gly

Thr

val

Ala
160

Lys

Leu

Phe Leu Gly Leu Ser Leu Ile Val

10

15

Leu Leu Lys Tyr Gly Ile Arg Arg

25

30

Val Cys Ala Leu Ser Asp Val Ile

-70-

45
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Leu Ile
50

Pro Asn Ala Leu Gln

65

Tyr Phe

Ala Ile

Ser Phe

Val Glu Ile Lys Arg

130

Leu Ala Leu Thr Trp

145

Met Leu Gly Ser Ile
165

Phe Ala Val Gly Ala

Gly Phe

Trp Arg Trp Ile Asn

210

Leu Lys
225

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

<220>
<221>
<222>

<400>

Thr Ser Gly

Thr Phe Thr
85

Glu Val Glu

100

Asp Gly Ser

115

180

Gly Ala Ala

195

Leu Leu Leu

19
244
PRT

Corynebacterium matruchotii ATCC14266

ArgO (LysE)
(1) .. (244)
19

Thr

Val

70

Cys

Ser

Gln

Ser

Leu

150

Ala

Ile

Arg

Phe

Leu
230

Ala

55

Leu

Phe

Thr

Ala

Pro

135

Asn

Asn

Cys

Phe

Gly
215

27068

Gly

Lys

Arg

Gln

Arg

120

Ser

Pro

Gln

Ala

Ser

200

Ile

vVal

Tyr

Asp

Pro

105

Asn

Trp

Gly

Tyr

Ser

185

His

Gly

Gly

Val

Ala

90

Lys

Thr

Val

Ala

Gly

170

Phe

Val

Val

Tyr

Gly

75

Leu

Val

Thr

Lys

Tyr

155

Glu

Thr

Leu

Ile

Leu

60

Ala

Lys

Pro

Lys

Pro

140

val

Ser

Trp

Ser

Met
220

Val

Ala

Thr

Gln

Thr

125

Leu

Asp

Gly

Phe

Arg

205

Ile

Glu

Tyr

Lys

Glu

110

Ala

Leu

Val

Arg

Pro

190

Pro

Gly

Lys

Leu

Gly

95

Val

Thr

Thr

Val

Trp

175

Phe

Thr

Leu

Phe

Ala

80

Glu

Ala

Arg

Ala

Val

160

Leu

Ile

Val

Thr

Met Ser Ile Ala Val Ala Gly Phe Leu Leu Gly Leu Ser Leu Ile Val

-71-
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Ala

Glu

Leu

Pro

65

Trp

Asp

Val

vVal

Ala

145

Phe

Gly

Ala

Phe

Val

225

Leu

Ile
Gly
Ile
50

Leu
Phe
Ser
Ala
Gln
130
His
Thr
Gly
Gly
Ser
210

Ile

Ile

Gly

Leu

35

Phe

Ala

Ala

Ser

His

115

Thr

Pro

Trp

Ile

Ala

195

Thr

Asn

Met

Pro

20

Ile

Gly

Leu

Val

Ala

100

Ile

Lys

Ala

Leu

Ala

180

Leu

Arg

Gly

His

Gln

Val

Gly

Val

Ser

85

Thr

Ser

Thr

Arg

Asn

165

Asn

Met

Phe

Val

Asn

Val

Thr

Ala

70

Cys

Asp

Asn

Arg

Pro

150

Pro

Gln

Ala

Ser

Ile
230

Ala

Leu

Ala

55

Leu

Phe

Asn

Val

Pro
135

Trp

Ser

His

Ser

Arg

215

Gly

27068

Leu

Ala

40

Gly

Lys

Lys

Gly

Asp

120

Ile

Val

Ala

Gly

Ala

200

Val

Cys

Val

25

Ile

Val

Trp

Asp

Thr

105

Ser

Thr

Lys

Tyr

Glu

185

Val

Leu

Ile

-72-

10

Ile

Cys

Gly

Phe

Met

90

Ser

Thr

Thr

Pro

Ile

170

Ser

Trp

Ser

Met

Arg

Met

Val

Gly

75

Val

Leu

Ser

Thr

Ala

155

Asp

Gly

Phe

Arg

Val
235

Gln

Leu

Ile

60

Ala

Lys

Asp

Gly

Ala

140

Leu

Thr

Arg

Pro

Pro

220

Val

Gly

Ser

45

Ile

Ala

Pro

Asp

Asn

125

Pro

Ala

Leu

Trp

Leu

205

Gln

Met

Val

30

Asp

Glu

Tyr

Arg

Ala

110

Gly

Thr

Ala

Val

Val

190

Leu

Ala

Cys

15

Lys

Ile

Lys

Leu

Ala

95

Pro

Gly

Arg

Leu

Met

175

Phe

Gly

Trp

Ile

Arg

Phe

Ala

Ala

80

Leu

Thr

Gln

Gln

Ala

160

Leu

Ala

Phe

Arg

Arg
240
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27068

gaattaaaag
acaggtctgc
attaaacaag
gacgtctttt
atcgtgctcg
gcagcgaaag
ccaaccgtge
cgggtgcggg
gcaatcgtgce
ggcgtcggcg
gcaagcctga
tccagccceca
gccatcaaac

caaatattga

<210> 20

<211> 864

<212> ADN

<213> Corynebacterium glutamicum ATCC13032
<220>

<221> 1lysE

<222> (76)..(777)

<223> pPVWEx1l- Insert

<400> 20

tgagcggata acaatttcac acaggaaaca
agcttgcatg ccatcatgga aatcttcatt
ctgtccatcg gaccgcagaa tgtactggtg
attgcggttc ttctcegtgtg tttaatttct
ggcgttgatc ttttgtccaa tgccgecgeecg
atcgcttacc tgttatggtt tgccgtcatg
gaagcgccac agatcattga agaaacagaa
ggttcggcgg tggccactga cacgcgcaac
cagcgggttt gggtaaagcc catgttgatg
gcgtatttgg acgcgtttgt gtttatecggce
cggtggattt tcgccgectgg cgcgttecgeg
ttcggcgcag cagcattgte acgccecgetg
gtcgtcecgtgg cagttgtgat gaccgcattg
tcgcgggttt tggaatcggt ggeccttegece
cgagctcgaa ttcactggce gtcg

<210> 21

<211> 1036

<212> ADN

<213> Corynebacterium glutamicum ATCC13032
<220>

<221> ‘'argD

<222> (15)..(491)

<223> 3'-Ende des argD-Gens
<220>

<221> argF'

<222> (505)..(523)

<223> 5'-Ende des argF-Gens
<220>

<221> ‘'argH

<222> (524)..(538)

<223> 3'-Ende des argH-Gens

-73-

atatgaccat
ttttgggggce
gaattaagcg
tgttcatcgce
atattatgcg
acgccatgac
ccgatgacac
tggaggtgag
tgacctggtt
cgcaatacgg
tctggttccc
aggtgtggcg
tgatgttgat

cctagaggat

gattacgcca
cagtctttta
cgaaggactc
cggcaccttg
ctggggtggc
aaacaaggtg
gcctttggge
cgtcgataag
gaacccgaat
cgacaccgga
gctggtgggt
ctggatcaac
gggttagttt

cccecgggtac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

864
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<220>
<221>
<222>
<223>

<400> 21
ggtggtgcta

tgaccatggc
gtgcagctga
cttgtgcagc
ccecgcaaggg

gtggcagggg
ttgatggttt
ccececgcecget
caatcgcata
attagtttat
attcatgaat
tttaggcatc
cgccatgcca
ggaaaagaag
tgaagttaac
gtacgatttc
cacgacgggc
caccatgcat
<210>
<211>

<212>
<213>

22
28
ADN

<220>
<221>
<222>

<400> 22
tcgatatcat

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

23
32
ADN

cgl589'"
(605) ..(1024)
5'-Ende des cgl589-Leserasters

gccecggcgat
caagggactt
attgatgacc
tgccaaggca
cgagctgttce
cttgatgttg
taagcacggc
ggtgatcacc
aaggactcaa
ggcctgtgcet
ggttcccctg
atcectgctgg
aagctcttcg
gaattcttcg
gtggacaccg
gcgttcccat
cgattcaccc

accacc

Oligonucleotit

lysE_1.p
(1).

. (28)

ggaaatcttc

Oligonucleotit

27068

ttctttgcac
ggcggeggtce
ccaggcaagc
gtgctgtctg
aaggaacttc
ggcgtggtge
gttattttga
gacgaagaaa
acttatgact
gctttecgat
attactcaag
tcatcgecggt
gatcaagtaa
aagatccaga
caggatctcg
cctctgcacce

cattctattc

attacagg

atcagcacga
ttcccatcgg
acggcaccac
ttgtcgatga
ttgccaaggt
tggagcgcga
atgcaccggc
tcgcagacgce
tcacaaccac
tgcgggagtt
aaaatctcga
attagcggtc
cttgaccgag
agtcgttgaa
tcggatcgcece
agctgcgcag

gcctatggeg

-74-

tggcgttgtt
tgcttgtttg
tttcggtgge
cgctttetge
tgacggcgtt
cgtcgcaaag
ggacaacatt
agtcaaggct
aggggggtac
gcacaggcca
ggcaggggat
ttggtgggcc
gtcagagcag
gccttcecgeceg
actgatgtgg
aagatctccg

gtagcaacat

cccgatgtgg
gccactggcecce
aacccagttg

gcagaagttg

-gtagacgtcc

caagctgttce
atccgtttga
attgccgaga
gtcgataagc
tttattatca
tttccgtatt
gcggaaccat
taattggctc
accacggctt
acttgagccc
aagccaacac

tcggaaccat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1036

28
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27068

<220>

<221> 1lysiE 2.p
<222> (1) ..(32)
<400> 23

tgcctaggtc aatatttggg cgaaggccac cg

<210> 24
<211> 32
<212> ADN

<213> Oligonucleotit

<220>
<221> argFRGH_d1l
<222> (1) ..(32)

<400> 24
ggtggtgcta gcccggcgat ttctttgcac at

<210> 25
<211> 40
<212> ADN

<213> Oligonucleotit

<220>
<221> argFRGH_d2
<222> (1) ..(40)

<400> 25
aatgcttatc gacgtacccce cctgtggttg tgaagtcata

<210> 26
<211> 20
<212> ADN

<213> Oligonucleotit

<220>
<221> argFRGH d3
<222> (1) ..(20)

<400> 26
ggggtacgtc gataagcatt

<210> 27
<211> 32
<212> ADN

<213> Oligonucleotit

<220>
<221> argFRGH_d4
<222> (1)..(32)

<400> 27
ggtggtatgc atggtgatgg ttccgaatgt tg

-75-

32

32

40

20

32
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<210>
<211>
<212>
<213>

28
238
ADN

<220>
<221>
<222>

RBS
<400> 28
ctgtatgatt
gacacggagt
aattcgccat
tgattgacct
<210>
<211>

<212>
<213>

29

ADN
<400> 29

tcccagaggce
accccttgat
tatctgtgca
tcgatccggg
aagctgtggt
actcccgttce
aaatgagctg
caatttcaca
gagattttca
tgatatatcc
tacctataac
taagcacaag
ggaattccgt
ttacaccgtt
cgatttccgg
ggcctatttc
gagtttcacc

caccatgggce

8281

(225) ..(232)

ttgcatctgc
tgactcgacg
actcgceccett

aactgcttga

pEC71ysE

agcgtcggeg
ccgetgtegg
aggtcccecgg
cttatcgact
atggctgtgce
tggataatgt
ttgacaatta
caggaaacag
ggagctaagg
caatggcatc
cagaccgttce
ttttatccgg
atggcaatga
ttccatgagce
cagtttctac
cctaaagggt
agttttgatt

aaatattata

27068

tgcgaaatct
aattatccaa
gggttctgtc

cacattgcat

gctcctgect
gggtgatcct
ccecggacge
gcacggtgca
aggtcgtaaa
tttttgecgce
atcatcggct
aattcccagce
aagctaaaat
gtaaagaaca
agctggatat
cctttattca
aagacggtga
aaactgaaac
acatatattc
ttattgagaa
taaacgtggc

cgcaaggcga

ttgtttcccc
tgtgagtagg
agctcaagaa

ttcctacaat

cccecegeeeg
gcaagcctcg
gcgctcecatg
ccaatgcttc
tcactgcata
gacatcataa
cgtataatgt
ttgagtagga
ggagaaaaaa
ttttgaggca
tacggccttt
cattcttgcce
gctggtgata
gttttcatcg
gcaagatgtg
tatgttttte
caatatggac

caaggtgctg

-76-

PgapRBS Corynebacterium glutamicum ATCC13032

gctaaagttg
tttggtgegt
ttcttgagtyg

ctttagagga

gcgccgaccg
tcgtcctgge
agcagagcgc
tggcgtcagg
attcgtgtcg
cggttctgge
gtggaattgt
caaatccgcc
atcactggat
tttcagtcag
ttaaagaccg
cgcctgatga
tgggatagtg
ctctggagtg
gcgtgttacg
gtctcagcca
aacttcttcg

atgccgctgg

aggacaggtt
gagttggaaa
accgatgcecte

gacacaac

ggacccgcaa
cggaccacgc
ccgecgggga
cagccatcgg
ctcaaggcgc
aaatattctg
gagcggataa
gagcttcgac
ataccaccgt
ttgctcaatg
taaagaaaaa
atgctcatcc
ttcacccttg
aataccacga
gtgaaaacct
atccctgggt
ccececegtttt

cgattcaggt

60

120

180

238

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080
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tcatcatgcc
ctgcgatgag
gcctggttge
gcggcacctce
aactgtgaat
cagccgcacg
cagattaaat
gcggtggtce
agtgtggggt
tcagtcgaaa
taggacaaat
ggcaggacgc
tggececttttt
agatacggta
gctgtttect
cataaagtgt
ctcactgccce
acgcegegggyg
gctgcgctceg
gttatccaca
ggccaggaac
cgagcatcac
ataccaggcg
taccggatac
ctgtaggtat
cccegtteag
aagacacgac
tgtaggcggt
agtatttggt
ttgatccggce

tacgcgcaga

gtttgtgatg
tggcagggcg
tacgcctgaa
gctaacggat
gcgcaaacca
cggcgcatct
cagaacgcag
cacctgaccc
ctcccecatgce
gactgggcct
ccgecgggag
ccgccataaa
gcgtttctac
aactagcctc
gtgtgaaatt
aaagcctggg
gctttccagt
agaggcggtt
gtcgtteggce
gaatcagggg
cgtaaaaagg
aaaaatcgac
tttccecectg
ctgtccgcct
ctcagttcgg
cccgaccgcet
ttatcgccac
gctacagagt
atctgcgctc
aaacaaacca

aaaaaaggat
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gcttccatgt
gggcgtaatt
taagtgataa
tcaccactcc
acccttggcea
cggctgtttt
aagcggtctg
catgccgaac
gagagtaggg
ttcgttttat
cggatttgaa
ctgccaggca
aaactcttcc
gtttttgcat
gttatccgcect
gtgcctaatg
cgggaaacct
tgcgtattgg
tgcggcgage
ataacgcagg
ccgcegttgcet
gctcaagtca
gaagctccct
ttecteectte
tgtaggtcgt
gcgccttatc
tggcagcagce
tcttgaagtg
tgctgaagcce
ccgctggtag

ctcaagaaga

cggcagaatg
tttttaaggc
taagcggatg
aagaattgga
gaacatatcc
ggcggatgag
ataaaacaga
tcagaagtga
aactgccagg
ctgttgtttg
cgttgcgaag
tcaaattaag
tgtcgtcata
caggaaagca
cacaattcca
agtgagctaa
gtcgtgccag
gcgctcttcecc
ggtatcagct
aaagaacatg
ggcgtttttce
gaggtggcga
cgtgcgcetcet
gggaagcgtg
tcgctccaag
cggtaactat
cactggtaac
gtggcctaac
agttaccttc
cggtggtttt

tcctttgate
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cttaatgaat
agttattggt
aatggcagaa
gccaatcaat
atcgcgtccg
agaagatttt
atttgcétgg
aacgccgtag
catcaaataa
tcggtgaacg
caacggcccg
cagaaggcca
tctacaagcc
gaattcgtaa
cacaacatac
ctcacattaa
ctgcattaat
gcttcctcge
cactcaaagg
tgagcaaaag
cataggctcec
aacccgacag
cctgttecga
gcgctttcete
qtgggctgtg
cgtcttgagt
aggattagca
tacggctaca
ggaaaaagag
tttgtttgca

ttttctacgg

tacaacagta
gcccttaaac
attcgtcgag
tcttgcggag
ccatetccag
cagcctgata
cggcagtagc
cgccgatggt
aacgaaaggc
ctctcctgag
gagggtggcg
tcctgacgga
atccccccac
tcatgtcata
gagccggaag
ttgcgttgcg
gaatcggcca
tcactgactc
cggtaatacg
gccagcaaaa
gccecececctga
gactataaag
ccctgeeget
atagctcacg
tgcacgaacc
ccaacccggt
gagcgaggta
ctagaagaac
ttggtagctc
agcagcagat

ggtctgacgce

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940
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tcagtggaac
cacctagatc
acattgcaca
gtaatacaag
aatgagcggg
agcgggcettt
tataaatggg
actctagagg
acaacagcct
atgagatttc
gcgaaaacta
cgacgttgat
cgaaacccac
accgtceggt
acgcattcgg
gctgcecttatce
aaccgcccaa
cttccacctt
cgatgccacc
cgcccaaggt
caatgagtcc
acagtaaaag
tgacctatgg
tgaaccccat
cctccttage
agctcgaatt
atcgagcttt
aaccttattt
gcagaccgat
ttacagaaac
tttcatttga

cagagcatta

gaaaactcac

cttttggggg

agataaaaat
gggtgttatg
ctttttttta
ttttttcgag
ctcgaaaaga
atccaccgtg
tgattcactc
ccacgacgcce
acccatcaac
ccagcgccac
cagcgggaac
gtcgccgtat
gttcaaccag
gacgctcacc
aggcgtgtca
gtttgtcatg
ccagcgcata
gccggcgatg
ttcgcgetta
actggcccce
aagtacttaa
tcaactggac
cctttcecatt
cactggccgt
tgccattcte
ttgacgaggg
accaggatct
ggcttttteca
tgctcgatga

cgctgacttg
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gttaagggat
gggggggaaa
atatcatcat
agccatattc
aaaaaaagcc
gccgegatta
tatgaccatg
accagtgcat
aacaacttgg
ggcatcaaca
atcagtttga
accttggggce
cagatcaggc
tgcgcgeccga
gtcagcacga
tccaccecgcea
tcgggcacgg
gcgtcettteg
atatcgagca
aacaaaaaga
attccttgtt
aaaagcagac
gtaaaatgat
actttgctct
tceceectegg
cgttttaccg
accggattca
gaaattaata
tgccatccta
aaaatatggt
gtttttctéa

acgggacggc

tttggtcatg
gccacgttgt
gaacaataaa
aacgggaaac
cgctcattag
aattccaaca
attacgccaa
tgattggtge
agttttctga
tttgggcgaa
tggccaatgce
tggacagcgg
ttgccgcgaa
cgccgccgat
ttgccatcaa
ccecggttgeg
ttggttctgt
ctgccatgac
cgatcggcge
cgtcagaaat
taatcaccag
ctgtaatgaa
tggttcttaa
caatcattga
cggtgagtca
ataatgtcgg
gtcgtcactc
ggttgtattg
tggaactgcc
attgataatc
tcagaattgg

ggctttgttg
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agattatcaa
gtctcaaaat
actgtctgct
gtcttgctcg
gcgggctage
tggatgctga
gcttgecatgce
ttcgtcagtt
cgccgagttg
ggccaccgat
ggtcatcaca
gcgtgacaat
cgcgccagcg
aaacacaaac
catgggcttt
cgtgtcagtg
ttcttcaatg
ggcaaaccat
ggcattggac
taaacacacg
tacattctgce
gatttccatg
catggtttaa
tgaaggcagc
gcgcggatcce
gcaatcaggt
atggtgattt
atgttggacg
tcggtgagtt
ctgatatgaa
ttaattggtt

aataaatcga

aaaggatctt
ctctgatgtt
tacataaaca
aagcccgcect
ccgcctaatg
tttatatggg
ctgcaggtcg
gagcagctgg
gaggcgatcg
tccaaaaccc
actgccacga
gctgctgege
gcgaaaatcc
gcgtccaaat
acccaaaccc
gccaccgccg
atctgtggcg
aacaggtaag
aaaagatcaa
agaagaaccg
ggtccgatgg
atcaccatcg
tatagcttca
ttcgaaggcg
ccgggtaccg
gcgacaatct
ctcacttgat
agtcggaatc
ttctcctteca
taaattgcag
gtaacactgg

acttttgctg

3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800

4860
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agttgaagga
agttcaaaat
ctttctggct
gaggcagacc
cggacttgcecc
ccggggtgag
tcactggttc
ggggttgctg
gaaacactag
agggcttgca
tgctcaatgc
gggttagaca
cgcggcgatce
ctcacgtagt
ttctagtgct
ttcttgtagt
tcctgcgata
cagtgctcct
acatgcagtc
ggggcggagce
gcaccgggge
tcgatgcaaa
ccaccaaaca
caactcatat
agctaagaca
gggtctaggt
ttctaaggtc
tagtaaggct
gtcgtctaac
acctctggcect

gaatcacttg

tcagatcacg
caccaactgg
ggatgatggg
tcagcgccce
gatcttgtat
agctacgcgg
ccectttetga
atttttgcga
ggaaacaccc
tttgggcggt
actcgaacgt
ttgttttect
atgaactctt
gccaaaggaa
tcgatggtgg
tgctgttcta
tgtcatgegce
gttactagtc
atgtcgtgcet
caccctgtece
acctagtcgce
tctttaacat
ccactaaaaa
gcacgggggc
acgggcacaa
aacactgaaa
actcgcgcta
ctggcggggt
ggtgcttcgce
gaattggaag

gcggegggtg
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catcttceceg
tccacctaca
gcgattcagg
cccccccecta
gcggtgattt
gcggcgacct
tttctggcat
gacttctcge
atgaaacacc
gatctggtct
cacgtcattt
cgttgteggt
ggaggttttc
cgcgtgeggt
cttgtgcctg
gctgtgectt
atgcgtagca
gtacatactc
aatgtgtaaa
atgcggggtg
ggataccccc
tgagtacggg
ttaatagttc
cacataaccc
cacccgcaca
tagaagtgaa
gggcgtggceg
gccataggtg
agtttgaggg
tcatgggcga

gcgcgctcat

acaacgcaga
acaaagctct
cctggtatga
gcttgtctac
ttccectegtt
gctgcgctgt
agaagaaccc
gcaattcecct
cattagggca
ttagcgtgtg
accgggtcac
ggtggtgagc
accgttctge
gaccacgacg
cgcttgectge
ggttgccatg
aacattgtcc
atatttacct
acatgtacat
tggggcttge
cctaggtatc
taagctggca
ctagacaaga
gaaggggttt
aactcgcact
cacctctaag
taggcaaaac
gcgcagggac
tctgcaaaac
acgccgcatt

gatgtttgtg
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ccgttcecegtg
catcaaccgt
gtcagcaaca
gtctgatgct
tgcccacttt
gatccaatat
ccgtgaactg
agcttaggtg
gtagggcggc
aaagtgtgtc
ggtgggcaaa
ttttctagcecce
atgcctgege
ggcttagcct
gcctgtagtg
ctttaagact
tgcaactcat
agtctgcatg
gcagattgct
ccecgcecggta
ggacacgtaa
cgcatagcca
caaacccccg
caattgacaa
gcgcaacccc
gaaccgcagg
gtcatgtaca
gaagctgttg
tctcactcte
gagctggcta

ggcactgttc

gcaaagcaaa
ggctccctcea
ccttecttcecac
ttgaatcgga
ttaatggtgg
tcggggtegt
tgtggttccg
aaaacaccat
ttcttegtcet
gtaggtggcg
gagaactagt
gctcggtaaa
gcttcatgtc
ttgcctgege
cctgttgagc
ctagtagctt
tcattatgtg
cagtgcatgc
gggggtgcag
cagacagtga
cccteeccatg
agctaggcgg
tgcgagctac
ccatagcact
gcacaacatc
tcaatgaggg
agatcaccaa
cggtgtcctg
gctgggggtce
ttgctactaa

gacacaaccg

4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660

6720
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ctcacagtca
aacatctcag
tgaggtcaca
ggatcgtcca
gtctgctggt
tgatcaggtg
catgtctcag
gtttcagatg
tttggtggct
ant99§§Ct
ggaagaagaa
cgttgctgtt
taggcagtac
cgctaatgag
tgatgtggac
tgcggcggtyg
accccgtteg
gggtcttgtt
cctggetect
ttggcggggce
cagtgtgcac
gctctgegece
ctgccgecege
gtccgecegtg
ttccattecceg
ggccctgecg

g

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

30
290
PRT

<220>

<221> dau

tttgcgcagg
tggaagaaag
gactcttggg
ctgtctgacg
gtggttaagg
tctacctggg
gaactgactg
ttggatatgt
cggtggcgtg
aagcgtgcett
ctgtacaagc
gctttggtga
gttctagatt
gtgctggcaa
ttggacgcgg
ttcgcgggta
atattttgtg
gttgacaatg
aatcaaagct
ttcactgtat
accatagtgg
tggtgcggct
tcctgecgece
gcgtcggcag
tcacgtgacg

gacccecgge

hiéu misc

27068

ttgaagcggg
aacgtgcacg
cgaacggttg
atgaactcaa
ccggtatgga
gtggagacgc
gctccgctac
tggccgatca
agtatgaggt
tgggcattga
tcgececggtet
agcccgatga
gcgtggataa
gtctgggtgt
ttctgcectac
atgagcagac
cgatgaattt
gctgatttca
ggggacaatg

ctgggggtgg

ccatgagcac
cggagatcaa
agcgggcgta
tcgctegeeg
aaactcgggc

tgcagctege

tattaagact
gtacggggtg
gcacttgcac
ggcgtttgag
cgcgccactg
tgcgaaaatg
taaaaccgcg
aagcgacgcc
tggttctaaa
ttacatagac
ggaagcaccg
ttggaaactg
ggctaaggac
ggattccacc
tcatggggac
tattcttegce
atggtcaatg
tcaggaatgg
ggttgcceccg
catcgtgaat
caccaccccc
gcaatccggce
cgaggeccgg
agatacgtca
cgcaggtcag

ccggecgeeg

Corynebacterium glutamicum ATCC13032
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gcgtactctt
gagcacacct
cgcaacatgc
géttccatgt
cgtgagcacg
gcaacctacc
tctaaggggt
ggcgaggata
aacctgegtt
gctgatgtac
gaacgggtcg
attcagtctg
gtggccgcetg
ccgtgcatga
gctactaagc
acccactaaa
tcgcegggggce
aactgtcatg
ttgatctgat
agattgcaca
agggacgccg
gtcggccgga
cgccagcgceg
cgtgacgaaa
agcacggttc

gtcececectge

cgatggtgaa
atagtgacta
tgttgttett
tttcecgetg
gggtcaaact
tcgctaaggg
cgtacacgcce
tggacgctgt
cgtcctggtce
gtcgtgaaat
aatcaacccg
atttcgcggt
cgcaacgtgt
tcgttatgga
gtgatctgaa
agcggcataa
aaactatgat
ctgttatgtg
ctagttcgga
ccgtagtggg
acggcgcgaa
gccgggacta
aggcgatcgt
tgcagcagcc
cgcccgcetcee

cgtccggcecece

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

- 7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8281
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<222> (1) ..(290)

<223> Aminosduresequenz des Aktivatorproteins LysG
glutamicum ATCC13032

<400> 30

Met Asn Pro Ile Gln Leu Asp Thr Leu Leu Ser Ile Ile

1 5 10

Ser Phe Glu Gly Ala Ser Leu Ala Leu Ser Ile Ser Pro
20 25

Ser Gln Arg Val Lys Ala Leu Glu His His Val Gly Arg
35 40 45

Ser Arg Thr Gln Pro Ala Lys Ala Thr Glu Ala Gly Glu

Gln Ala Ala Arg Lys Met Val Leu Leu Gln Ala Glu Thr
65 70 75

Leu Ser Gly Arg Leu Ala Glu Ile Pro Leu Thr Ile Ala
85 90

Asp Ser Leu Ser Thr Trp Phe Pro Pro Val Phe Asn Glu
100 105

Trp Gly Gly Ala Thr Leu Thr Leu Arg Leu Glu Asp Glu
115 120 125

Leu Ser Leu Leu Arg Arg Gly Asp Val Leu Gly Ala Val
130 135 140

Ala Asn Pro Val Ala Gly Cys Glu Val Val Glu Leu Gly
145 150 155

His Leu Ala Ile Ala Thr Pro Ser Leu Arg Asp Ala Tyr
165 170

Gly Lys Leu Asp Trp Ala Ala Met Pro Val Leu Arg Phe
180 185

Asp Val Leu Gln Asp Arg Asp Leu Asp Gly Arg Val Asp
195 200 205

Gly Arg Arg Arg Val Ser Ile Val Pro Ser Ala Glu Gly
210 215 220

Ala Ile Arg Arg Gly Leu Gly Trp Gly Leu Leu Pro Glu

-81-

von

Asp

Ser

30

Val

Val

Lys

Ile

Val

110

Ala

Thr

Thr

Met

Gly
190

Gly'

Phe

Thr

Corynebacterium

Glu

15

Ala

Leu

Leu

Ala

Asn

95

Ala

His

Arg

Met

Val

175

Pro

Pro

Gly

Gln

Gly

Val

Val

Val

Gln

80

Ala

Ser

Thr

Glu

Arg

160

Asp

Lys

Val

Glu

Ala



10

15

27068

225 230 235 240

Ala Pro Met Leu Lys Ala Gly Glu Val Ile Leu Leu Asp Glu Ile Pro
245 250 255

Ile Asp Thr Pro Met Tyr Trp Gln Arg Trp Arg Leu Glu Ser Arg Ser
260 265 270

Leu Ala Arg Leu Thr Asp Ala Val Val Asp Ala Ala Ile Glu Gly Leu
275 280 285

Arg Pro
290

-82-



