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Linh vue k§ thuit dwoc dé cap
Sang ché dé cap dén vi sinh vat san xuét L-lysin va phuong phép san xuat L-lysin
bang cach st dung vi sinh vit nay.

Tinh trang ky thuit clia sang ché

Axit L-amino, didc biét 1a L-lysin, duogc st dung trong thuc dn gia stc, cic chat
diéu tri cho ngudi hodc nganh cong nghiép my phdm chi yéu duoc san xuit nhoy qua trinh
1én men bing cich st dung ching thugc chi Corynebacterium hodc ching thudc chi
Escherichia. Do d4, nhiéu nghién ctru dang dugc thuc hién dé phat trién cac ching san
xuét L-lysin v6i hiéu sudt cao va cong ngh¢ 1én men ching. Tuy nhién, nghién ctru vé
viéc kiém so4t qué trinh phan giai t& bao, ma c6 thé 1am gidm hiéu suit trong cac giai
doan sau ctia qu4 trinh 1én men, van chua cé du.

Trong khi d6, da biét hydrolaza cta thanh té bao 13 enzym lam suy bién thanh té
bao vi khuan, va ¢ mit trong tat ci cac vi sinh vit c6 peptidoglycan (Rice KC and
Bayles KW Microbiol Mol Biol Rev. 2008. 72: 85-109). Mic du nghién ctru vé hydrolaza
ctia thanh té bao da dugc thuc hién & nhiéu loai vi khuén khac nhau, van chua biét co ché
kiém so4t chinh x4c chung. |

M& hinh cho co ché phan giai té bao xay ra trong qua trinh nuoi cy vi sinh vt
gin day di duoc dé cap dén trong phé ciu (Mellroth P et al., J Biol Chem 2012. 287:
11018-29). Cu thé, khi c4c té bao chiu céc tdc déng khac nhau, hoat tinh cua hydrolaza
cta thanh t& bao c6 trén thinh bén ngoai ctia té bao gia ting, do d6 bt dau phan huy
thanh té bio. Khi cac té bao dugc hoa tan do su hoat dong lién tuc cua hydrolaza cua
thanh € bao nay, hydrolaza ctia thanh té bao c6 trong té bao chét s& tip xiic véi phén bén
ngodi clia té bao. DA c6 théng b4o ring cac té bao xung quanh dugc hoa tan khi mot loat
quaé trinh x4y ra lién tuc lam cho lugng hydrolaza cua thanh té bao vuot qua ngudng bén
ngodi cua té bao. Tuy nhién, van chua biét vé su tuong quan gitra muc phan giai cia té

bao da dugc tao ra trong qua trinh nudi cdy bing cich 1én men va Su san xuat axit amin.

Ban chit ky thuit ciia sang ché

Céc tac gia sang ché da nd luc nghién ctru lién tuc nhim tim ra tinh trang hiru hiéu
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c6 kha nang lam tang kha ning san xuét L-lysin & vi sinh vat thudc chi Corynebacterium,
ma dai dién 13 ching san xuét L-lysin. Két qua 13, c4c tic gia sang ché di xé4c dinh dugc
ring kha ning san xuit L-lysin tang khi gen ma hoa protein tham gia vao qu4 trinh thuy
phan thanh té bao bi thiéu hut va su tang hiéu suét lysin bi anh hudéng khi mot gen bd
sung mi hod protein ¢ chirc ning trong tur bi thiéu hut, nho d6 da tao ra sang ché nay.
Theo mdt muc dich, sang ché dé cap dén vi sinh vat thudc chi Corynebacterium

san xudt L-lysin.

Theo mdt muc dich khac, sang ché d& cap dén phuong phép san xuat L-lysin bing

cach str dung vi sinh vat thudc chi Corynebacterium, ma san xuat L-lysin.

Vi sinh vét theo sang ché 13 vi sinh vat thudc chi Corynebacterium, dugc cai bién
dé hoat tinh cia protein lién quan dén qué trinh thuy phéan thanh t& bao bi gidm hodc bi
bat hoat so vdi hoat tinh ndi sinh ciia n6. Nghia 13, vi sinh vat theo sang ché 14 ching vi
sinh vat méi 1am ting hiéu sudt trong giai doan sau ctia qué trinh 1én men, va do d6 duoc
ding 1am mé hinh vi sinh vat méi thudc chi Corynebacterium, ma san xuét L- lysin, nhé
d6 tao ra vi sinh vat c6 kha ning san xuit L-lysin vi hiéu suét cao. Theo d6, L-lysin d
duoc tao ra cb thé duoc dung khong chi cho thirc an gia stic hodc phu gia thirc an gia stc
ma con cho cac san pham khéac nhau nhu thyc phdm ding cho ngudi, phu gia thuc phim,
thude, v.v. |
M0 ta chi tiét sang ché

Pé dat dugc cac muc dich néu trén, theo mot khia canh, sang ché dé cap dén vi
sinh vat thudc chi Corynebacterium san xuit L-lysin, dugc cai bién dé hoat tinh cua
protein tham gia vao qu4 trinh thiry phan thanh té bao bi bat hoat so v6i hoat tinh ndi sinh
cta no.

Thuat ngit “protein tham gia vao qua trinh thily phéan thanh té bao” duoc sir dung
trong ban mo ta dé chi protein lién quan c6 kha nang thity phan thanh té bao & vi khuin
sinh vat thudc chi Corynebacterium. Protein tham gia vao qué trinh thily phan thanh té
bao c6 thé 13 hydrolaza lién két véi thanh té bao hodc N-axetylmuramoyl-L-alanin

amidaza, nhung khong chi gi¢i han & phuong 4n nay.

Nhu dugc md ta néu trén, khi protein ¢ hoat tinh cta protein lién quan c6 kha
nang thuy phan thanh té bao & vi sinh vét, protein va trinh tr gen c6 thé thu duoc tir co s&

dir liéu d3 biét. Ngoai ra, Genbank cia NCBI, v.v. ¢c6 thé duoc st dung 1am vi du vé co
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s& dir liéu da biét nay, nhung khong chi giéi han & phuong 4n nay.

Hydrolaza lién két v6i thanh té bao cé thé 1a protein m3 héa gen NCgl1480,
protein ma héa gen NCgl2107, hoic protein ma héa gen NCgl2108 c6 ngudn gbe tir vi
sinh vat thudc chi Corynebacterium, cu thé 13 tir Corynebacterium glutamicum, nhung
khong chi gidi han & phuong 4n nay. Theo mét vi du cu thé, hydrolaza lién két voi thanh
t€ bao c6 thé chira trinh ty axit amin nhu nhu néu trong SEQ ID NO.1, SEQ ID NO.2,
hoic SEQ ID NO.3, nhung c6 thé bao gdm trinh ty protein c6 hoat tinh néu trén ma
khong giéi han pham vi ctia sang ché. Ngoai ra, trinh ti nucleotit bat ky cé thé duoc chira
trong d6 ma khong gi6i han pham vi ciia sang ché mién 12 né 13 trinh tu nucleotit m3 héa
protein c¢d hoat tinh hydrolaza lién két vdi thanh t& bao. Theo méf vi du cu thé, protein
ndy c6 thé 13 protein dwoc ma héa bai trinh tu nucleotit nhu néu trong SEQ ID NO.3,
SEQ ID NO.6, hodc SEQ ID NO.7, nhung khong chi gigi han & phuong an nay.

N-axetylmuramoyl-L-alanin amidaza c6 thé 13 protein mi héa gen NCgl2986 c6
ngudbn gdc tir vi sinh vét thude chi Corynebacterium, cu thé 1a tit Corynebacterium
glutamicum. Cu thé 13, N-axetylmuramoyl-L-alanin amidaza cé thé c6 trinh tyr axit amin
nhur néu trong SEQ ID NO.4, nhung trinh t axit amin bat ky ctia protein cd hoat tinh néu
trén c6 thé ciing bao gdbm ma khéng giéi han pham vi ciia sang ché. Ngoai ra, trinh tu
nucleotit bit ky c¢6 thé ciing bao gdm ma khéng giéi han pham vi ciia séng ché chirng nao
trinh tu nucleotit ma hoa protein cé hoat tinh cia N-axetylmuramoyl-L-alanin amidaza.
Vi du, n6 c6 thé 1a protein dugc ma hda béi trinh ty nucleotit nhu néu trong SEQ ID
NO.8, nhung khong chi gigi han & phuong &n nay.

Sang ché c6 thé bao gdm mdi protein duoc md ta néu trén ma khong gidi han
pham vi cia sang ché, ngoai trinh tur axit amin dugc dai dién béi SEQ ID NO.S, trinh tur
axit amin b4t ky ma cé muc twong ddng véi cc trinh tir axit amin néu trén 13 80% hodc
cao hon, t8t hon 12 90% hodc cao hon, tot hon nita 1a 95% hodc cao hon, va cOn tbt hon
nita 1a 97% hodc cao hon, chirmg nio trinh tir axit amin ma héa protein ¢ hiéu qua vé co
ban 13 bang hoic twong duong v6i mdi protein. Ngoai ra, hién nhién 13 protein cai bién
bat ky c6 mirc trong ddng dwoc mé ta néu trén ¢ thé nim trong pham vi cua sang ché,
mic du protein cé thé c6 trinh tu axit amin bi khuyét doan, cai bién, thay thé, hoic thém

doan mot phén.

Ngoai ra, cling c6 thé bao gdm gen m3 héa mdi protein theo sang ché ma khong
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giéi han pham vi ctia sang ché, ngoai trinh tir nucleotit dugc thé hién trong SEQ ID NO.S,
trinh tu gen bit ky mi héa protein ma c6 mirc twong déng véi mdi trinh tu trong s céc
trinh tur nucleotit néu trén 13 80% hoic cao hon, tét hon 12 90% hodc cao hon, tot hon nita
12 95% hoic cao hon, con tdt hon nita 1a 98% hodc cao hon, va t6t nhat 13 99% hoac cao
hon, chirng ndo trinh tu gen mi héa protein c6 hiéu qua vé co ban 1a bing hoic trong
duong véi mdi protein. Ngoai ra, hién nhién 13 trinh tu nucleotit bt ky c6 cac mire tuong
déng néu trén c6 thé nim trong pham vi cua sang ché, mic du trinh tu nay cé thé bi

khuyét doan, cai bién, thay thé, hoic thém doan mot phén.

Khi sir dung trong ban mb ta nay, “mirc twong déng” duoc st dung trong ban mé
ta dé chi muc tuong tu vé trinh tu nucleotit hodc trinh ty axit amin cia gen ghi mﬁ cho
protein. Khi murc twong ddng di cao, cac sin phdm cila gen tuong tmg c6 thé 13 gibng
nhau hodc c6 hoat tinh twong tr. Tic 13, n6 dung dé chi ty 16 dong nhét gitra hai gdc
polynucleotit hodc polypeptit. Su turong mg vé trinh tur gitta mot gdc nay véi mot gbe |
khéc c6 thé duoc x4c dinh bang k¥ thuat da biét trong linh vuce ndy. Vi du, tinh ddng nhat
c6 thé dugc xac dinh bang cach sip hang thong tin trinh tr cla hai phén tir polynucleotit
hoic hai phan tir polypeptit truc tiép bang cach sir dung chuong trinh may tinh sin c6 va
c6 kha nang sip hang thong tin trinh tw. Chuong trinh may tinh c6 thé 1a BLAST (NCBI),
CLC Main Workbench (CLC bio), MegAlignTM (DNASTAR Inc), v.v.. Ngoai ra, mic
tuong ddng c6 thé dugc xac dinh biang cach lai héa polynucleotit trong didu kién tao
thanh s¢i kép On dinh & cac ving tuong ddng va sau d6 phan ct soi di lai héa bang

nucleaza ddc hiéu s¢i don de xac dinh kich c¢& cta phan da phan cit.

Thuat nglr “hoat tinh ndi sinh” dugc st dung trong ban mé ta dé chi hoat tinh

protein & trang théi truéc khi vi sinh vét b cai bién hodc & trang thai nguyén thé.

Thuat ngit “hoat tinh ctia enzym duoc cai bién dé bat hoat so v6i hoat tinh ndi sinh
clia n6” dugc str dung trong ban mo ta dé chi hoat tinh ma gen ma héa enzym khong
duoc biéu hién & tit ca so v6i chiing dai hodc chung trudce khi cai bién, hodc ding dé chi
viéc gidm hodc viéc loai bo hoat tinh ngay ca khi gen duoc biéu hién.

Thuit nglt “su bét hoat hoat tinh so v61 hoat tinh ni sinh cua né” dugc sir dung |
trong ban md ta dé chi viéc giam hoic khir bo hoat tinh khi so sanh vé6i hoat tinh d3 ¢ &
trang thai tw nhién ctia n6 hoic trang théi trudc khi cai bién. Giam 13 khai niém ding dé

chi trudng hop khi hoat tinh ciia enzym bi giam so vé6i hoat tinh d3 ¢6 ban dau cua vi sinh
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vat do su cai bién & gen m3 héa enzym, truong hop khi mirc biéu hién ciia toan bd enzym
14 thap hon so véi mirc bidu hién cia ching vi sinh vat tu nhién hoic ching trude khi cai
bién, hoic két hop ciia chung.

Thuét ngit “khtr bd hoat tinh” dugc sit dung trong ban mé ta dé chi truong hop khi
gen mi héa enzym khong duge biéu hién ¢ toan bd so vdi hoat tinh cia ching tu nhién
hodc chiing trudc khi cai bién, va/hoic ding dé chi truong hop khi gen duoc biéu hién
nhung khong cé hoat tinh.

Phuong phap cai bién dé bt hoat hoat tinh enzym c6 thé dat dugc bang cach ap
dung cac phuong phép khac nhau di biét trong linh vuc ndy. Vi du vé cac phuong phap
nay c6 thé bao gdm phuong phap thay thé gen m3 héa enzym trén nhidm sic thé bang
gen d6t bién dé hoat tinh enzym c6 thé duoc giam, bao gdm truong hop khi hoat tinh
enzym dugc loai bo; phuong phap dua cai bién vao trinh tir didu hoa su biéu hién cua gen
ma héa enzym trén nhiém sic thé; phuong phép thay thé trinh tu didu hoa su bidu hién
clia gen m3 héa enzym bang trinh tur ¢6 hoat tinh yéu hodc khoéng c6 hoat tinh; phuong
phép 1am khuyét doan mot phin hodic toan bd gen ma héa enzym trén nhiém sic thé;
phuong phép dua vao oligonucleotit d6i nghia (vi du, ARN ddi nghia), dé @rc ché sy dich
ma tr mARN thanh enzym nhd gén két bd thé v6i san phim phién ma cua gen trén nhiém
sic thé; phuong phép tao ra su gén ciia ribosom ma khong thé thuc hién dugc bing cich
tao thanh cAu tric thir cép bing cich bd sung nhan tao trinh tu Shine-Dalgamo (SD) va
trinh tr b6 thé clia nd & dau vao cua trinh tr SD cia gen ma hoa enzym; phuong phép
thao tac bang di truyén qué trinh phién ma ngugc (RTE), ma bd sung gen ting cudng dé
duoc phién ma nguoc trén du két thic 3° ciia khung doc mé (open reading frame - ORF)
cla trinh tu tuong tng, v.v., va cling bao gdm hén hop cua ching, nhung khong chi gidi

han & phuong an nay.

Dic biét, phuong phap 1am khuyét doan mét phin hodc toan bd gen ma hda enzym
c6 thé dugc thuc hién bang cach thay thé polynucleotit, ma ma héa protein dich ndi sinh
trong nhiém sic thé nhd vecto dé cai xen nhidm séc thé vao vi sinh vat, véi polynucleotit
hodc gen danh d4u ma c6 mot phén trinh tu axit nucleic bi khuyét doan. Vi dy, phuong
phép 1am khuyét doan gen bang cach tai td hop tuong ddng c6 thé duoc sir dung.

Thuét ngit “mot phin”, mic di né c6 thé thay ddi tiry thude vio loai polynucleotit,

c6 thé dung dé chi cu thé 1 nucleotit dén 300 nucleotit, cu thé hon 14 1 nucleotit dén 100
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nucleotit, va tham chi cu thé hon 14 1 nucleotit &én 50 nucleotit, nhung khong chi gidi

han & phuong 4n nay.

Thuét ngir “tai tb hop twong ddng” dugc sir dung trong ban mé ta dé chi sy tai td

hop gen xay ra thong qua su bat chéo tai locut cia soi gen c6 mirc trong ddng dot bién.
Theo phuong 4n cu thé, protein dugc bat hoat bang cach tai td hop twong ddng.

Dic biét 13, phuong phép cai bién trinh tr diéu hoa su biéu hién c6 thé dugc thuc
hién bé‘mg cach gay ra su cai bién trén trinh tu diéu hoa su biéu hién thong qua su khuyét
doan, su cai xen, su thay thé bao toan hoic khong bao toan trinh tu axit nucleic cua trinh
tu diéu hoa su biéu hién, hoac két hop cua chung; hodc co thé duoc thue hién b?mg cach
thay thé trinh tu bing gen ting cudng yéu hon. Trinh tr didu hoa sy biéu hién bao gbém
gen tdng cuong, trinh tu diéu khién, trinh tu m3 héa vi tri gén két ribosom, va trinh tu
didu hoa sy két thiic qua trinh phién ma va dich ma.

Ngoai ra, phuong phép cai bién gen trinh tur trén nhiém sic thé c6 thé duoc thuc
hién bang cach 1am cai bién trong trinh tr bang cach gay khuyét doan, cai xen, thay thé
bao toan hozc khong bao toan trinh tir gen, hodc két hop cac phuong phap nay dé lam
giam tiép hoat tinh enzym; hoic bing cach thay thé trinh tur bing trinh tw gen duogc cai
thién dé c6 hoat tinh bd sung yéu hon hodic bing gen trinh tr dugc cai thién khéng co
hoat tinh.

Thudt nglr “vi sinh vit sdn Xuét L-lysin” dugc st dung trong ban md ta dé chi
ching vi sinh vét c6 kha ning san xuét L-lysin bing cach 1én men. Vi du, né bao gdm
ching c6 kha niang lam ting hiéu suét cia L-lysin bang cach 1am cai bién trinh tu nho
thao tac bang di truyén theo sang ché dé hoat tinh cia protein tham gia vao qua trinh thuy
phéan thanh té bao dugc bat hoat so v6i hoat tinh ndi sinh cia nd; va béng cach diéu hoa
su phan giai té bao @ tao ra lysin, ma xay ra trong qué trinh 1én men, nhung khéng chi

gi61 han & phuong an nay.

Theo sang ché, vi sinh vét san xudt L-lysin c6 thé bao gdm tAt ca cc vi sinh vat
thudc chi Corynebacterium, ma c6 kha ning duoc cai bién dé hoat tinh cia protein tham
gia vao qua trinh thiy phéan thanh té bao duoc bit hoat so v6i hoat tinh no1 sinh cta nd.
Vi du, Corynebacterium glutamicum, Corynebacterium ammoniagenes, Corynebacterium

thermoaminogenes, Brevibacterium flavum, hodc Brevibacterium fermentum c6 thé dugc
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str dung, nhung vi sinh vat khong chi giéi han & d6. Vi du, Corynebacterium glutamicum
c6 thé dugc str dung cho vi sinh vét thudc chi Corynebacterium. Vi sinh vat da cai bién
thudc chi Corynebacterium khac biét & chd c6 kha ning san xuét L-lysin ting so véi vi
sinh vét khong duoc cai bién dé hoat tinh cia protein tham gia vio qua trinh thity phan
thanh té bao dugc bit hoat so v6i hoat tinh noi sinh cua né.

Theo khia canh khéc, sang ché @ cap dén phuong phép sin xudt L-lysin, bao
gdm: (i) nudi cdy vi sinh vat thudc chi Corynebacterium, duge cai bién @ hoat tinh ctia
protein tham gia vao qué trinh thiy phén thanh té bao duogc bét hoat so véi hoat tinh noi
sinh clia né; va (ii) thu hdi L-lysin tir méi trudng nudi cay hodc vi sinh vat.

Vi sinh vat thudc chi Corynebacterium, ma cé kha ning san xuit L-lysin ting, 13

nhu dugc mo ta néu trén.

Thuét ngir “mdi truong nudi cdy” duoc sir dung trong ban mé ta dé chi viéc nudi
cdy vi sinh vét trong cc diu kién méi truong nhan tao cé kiém soat. Theo sang ché,
phwong phap nudi cdy L-lysin bing cach st dung vi sinh vat thudc chi Corynebacterium
c6 thé dugc thue hién bang cach sir dung phuong phéap da biét rong rii trong linh vuc nay.
Cu thé 13, vi du v& mai truong nudi cdy bao gébm quy trinh theo mé va quy trinh theo mé
nap liéu hodc quy trinh theo mé nap li¢u 1dp lai theo cach lién tuc, nhung khong chi gidi
han & phuong an nay.

Mdi trudng nudi ciy duoc sit dung dé nubi cdy phai thoa man cac yéu cu ddi vaoi
chung dac biét theo cach thich hop (vi du, Manual of Methods for genral Bacteriology.
American Society for Bacteriology. Washington D.C., USA, 1981). Ngudn cacbon ma cé
thé dugc st dung theo sang ché c6 thé bao gém duong va hydrat cacbon nhu glucoza,
sucroza, lactoza, fructoza, maltoza, tinh bot, va xenluloza; cac diu va chit béo nhu diu
dau twong, diu hoa huéng duong, diu thiu diu, va diu dira; cic axit béo nhu axit
palmitic, axit stearic, va axit linoleic; cac rugu nhu glyxerol va etanol; va axit hitu co nhu
axit gluconic, axit axetic, va axit pyruvic, nhung khong chi giéi han & phuong 4n nay.
Céc chit nay c6 thé duoc sir dung mot minh hodc & dang hdn hop. Ngudn nito ma c6 thé
duoc sit dung theo sang ché c6 thé bao gdm pepton, dich chiét ndm men, dich chiét thit,
dich chiét mach nha, nuéc ngdm ngd, banh dau turong khir béo, va cac hop chét ure hodc
vd co nhu amoni sulfat, clorua amoni, amoni phosphat, amoni cacbonat, va amoni nitrat,

nhung khong chi giéi han & phuong 4n nay. C4c ngudn nito nay ciing ¢ thé dugc sir
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dung mot minh hodc & dang hdn hop. Ngudn phospho ma cé thé duoc str dung theo sang
ché c6 thé bao gdm kali dihydro phosphat hodc dikali hydro phosphat, hodc cac mubi
chira natri trong Gng, nhung khong chi giéi han & phuong an nay. Ngoai ra, méi trudong
nuoi céy ¢ thé chira mudi kim loai nhu magie sulfat hoac st sulfat, ma cin cho su sinh
truong. Cubi cliing, ngoai cac chat duge md ta néu trén, cac yéu td sinh truéng thiét yéu
nhu axit amin va vitamin c6 thé dugc str dung. Ngoai ra, cac tién chit thich hop c6 thé
dugc st dung trong méi truong nudi cdy. Cac chét nay cé thé duoc bd sung vao mdi
truong nudi cdy trong qua trinh nudi cdy theo mé hozc theo cach lién tuc. Nhiéu
phuong phap nudi cdy nhu vdy da dugc bdc 19, vi du, trong tai liéu chuyén nganh
(“Biochemical Engineering” by James M. Lee, Prentice-Hall International Editions, pp
138-176).

Céac hop chit bazo nhu natri hydroxit, kali hydroxit, hodc amoniac, hodc cac hop
chét axit nhu axit phosphoric hoac axit sulfuric ¢ thé dugc bd sung vao mdi trudng nudi
cdy theo cach thich hop @ diéu chinh d§ pH cia mdi trudng nudi ciy. Ngoai ra, chit
chéng tao bot nhu polyglycol este cua axit béo co thé duoc st dung dé uc ché su tao
thanh bot. D& duy tri méi truong nudi cdy & trang thai hiéu khi, khi oxy hozc khi chira
oxy (vi du, khéng khi) c6 thé 13 dugc phun vao méi truong nudi cdy. Nhiét do ctia moi
truong nudi cdy cé thé thuong nam trong khoang tir 20°C dén 45°C, t6t hon 12 nim trong
khoang tir 25°C dén 40°C, nhung c6 thé dwoc thay dbi tiiy thudc vao cac diéu kién. Viéc
nudi cdy c6 thé dién ra lién tuc cho dén khi luong t6i da ciia axit amin L mong mudn
dugc tao ra, va thuong dat dugc trong khoang thoi gian tir 10 gio dén 160 gid. L-Lysin c6

thé duoc giai phéng vao moi trudong nudi cay hodc duge chira trong cac t€ bao.

Phuong phép san xuit L-lysin theo sang ché c6 thé bao gbm budc thu hdi lysin tir
vi sinh vat hodc méi truong nudi cdy. Cac phuong phép di biét trong linh vuc nay nhu ly
tam, loc, sic ky trao ddi anion, két tinh, HPLC, v.v., cb thé dugc sir dung cho phuong
phap thu hdi L-lysin tir vi sinh vat hodc méi truong nudi ciy, nhung phuwong phép nay
khéng chi gidi han & do.

Budc thu hdi ¢6 thé bao gdm quy trinh tinh ché.

Trong phin duéi dy, sang ché s& dugc mb ta chi tiét két hop vdi cac phuong an
duoc 14y 1am vi du. Tuy nhién, cic phuong an dugc 14y 1am vi du duge d& cap trong ban

mo ta nay chi nham muc dich minh hoa va khong dugc hi€u 1a gii han pham vi cta sang
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ché.
Vi du thwe hién siang ché
Vi du 1: Thiét ké thu vién thé dot bién ngiu nhién bang cach st dung gen nhay

Dé thu dugc gen 1am tiang hiéu suét lysin, thu vién vecto duoc tao ra bang phuong
phép sau. Plasmit thu dugc bing cach sit dung kit EZ-Tn5™<R6Kyori/KAN-2>Tnp
Transposome™ (Epicentre) duoc bién nap bang cach sir dung ching KCCM11016P (vi
sinh vét d3 dugc dinh danh 13 KFCC10881 va duoc luu giir lai tai td chire luu gitt qudc té
theo Hiép udc Budapest, va sau d6 dugc dinh danh theo s6 hiéu luu gitt 1a
KCCM11016P; Patent Han Qudc s 10-0159812) lam ching gdc, va sau d6 dan mong
trén dia mdi truong tu nhién chira kanamyxin (25 mg/L) d& thu dugc khoing 20,000

khuén lac.
Dia moi truong ty nhién (46 pH béng 7,0)

10g glucoza, 10g pepton, 5g dich chiét thit bo, 5g dich chiét nAm men, 18,5g canh
thang ndo tim, 2,5g NaCl, 2 g ure, 91g sorbitol, 20g aga (tinh theo 1L nudc cét)

Vi du 2: Sang loc thu vién thé dot bién ngiu nhién bang cach sit dung gen nhay

M&bi 20.000 khuén lac thu duoc trong vi du 1 dugc céy vao moi trudong chon loc
(300 pL), va duoc nudi cy trong dia 96 15 sau & 32°C & tbe d6 1000 vong/phit trong
khoang 24 gidr. Phuong phap ninhydrin dugc st dung dé phan tich lugng L-lysin duoc
tao ra trong mdi truomg nudi cdy (Moore, S., Stein, W. H., Photometric ninhydrin method
for use in the chromatography of amino acids. J. Biol. Chem. 1948, 176, 367-388). Khi
hoan thanh viéc nudi cdy, dich ndi bé mit cia mdi trudng nudi ciy (10 pL) va dung dich
phan ng ninhydrin (190 pL) dugc phén g ¢ 65°C trong 30 phut. Sau d6, do hép phu
duoc do & bude séng 570 nm bang cach sir dung phd quang ké, va khoang 60 loai khuin
Jac duoc chon lam ching cai bién c6 dd hip phu cao so véi mau d6i chung,
KCCM11016P. Cac khun lac khac c6 d6 hip phu trong tu hoic giam so v6i do hip phu
ctia mau ddi ching, ching KCCM11016P.

60 loai ctia chung d3 chon duoc nudi ciy theo cach gidng nhu néu trén, va phan
ung ninhydrin dugc thuc hién lap lai. Do d6, 10 ching ding du c6 kha ning san xut

L-lysin tang so v6i chung KCCM11016P duoc chon.
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Moi truong chon loc (pH 8,0)

10g glucoza, 5,5g amoni sulfat, 1,2 g MgSO, 7H,0, 0,8g KH,POy,, 16,4g K,HPO,,
100pg biotin, 1000ug thiamin HCI1, 2000pg canxi pantothenat, 2000pg nicotinamit (tinh

theo 1L nudc cat)

Vi du 3: Phan tich kha ning san xuat L-lysin ctia cic ching dot bién ngiu nhién da

chon

Dé chon loc cudi cing cac ching ¢ kha ning san xuat L-lysin ting, thir nghiém
vé hiéu suét dugc thuc hién trong binh cau béng cach st dung moi truong nudi céy dudi
day cho 10 loai ciia chiing dugc chon trong vi du 2. 10 loai ctia ching va mau dbi chimg
dugc ciy trong binh ciu ngin géc (250mL) chira moi truong nhan gidng dudi day
(25mL), va duoc nudi ciy két hop lic & nhiét d6 30°C va tdc do bang 200 vong/phit
trong 20 gidr. Moi truong nhén gibng va méi trudng sin xult ¢ cac thanh phan sau. Khi
hoan thanh viéc nuéi cdy, ndng do L-lysin trong dung dich méi truong nuéi ciy duoc
phan tich bang cach sit dung HPLC, va ndng d6 L-lysin ciia mdi chiing dot bién dugc thé

hién trong Bang 1 dudi day.

Maoi tredong nhan giéng (46 pH bing 7,0)

20g glucoza, 10g pepton, S5g dich chiét nim men, 1,5g ure, 4g KH,PO,, 8g
K,HPO,, 0,5g MgSO4 7H,0O, 100pg biotin, 1000pg thiamin HCI, 2000pg canxi
pantothenat, 2000pg nicotinamit (tinh theo 1L nudce cét)

Moi trudmg san xuét (46 pH bang 7,0)

100g glucoza, 40g (NH4),SOy4, 2,5g protein dau twong, 5g chét rin ngd ngam, 3g
ure, 1g KH,PO,, 0,5g MgSO, 7H,0, 100pug biotin, 1000pg thiamin HCI, 2000pg canxi
pantothenat, 3000pg nicotinamit, 30g CaCOs; (tinh theo 1L nudc cét)

Bang 1: Nong d6 L-Lysin ctia 10 ching dt bién dugc chon

Ching L-Lysin (g/L)
Mé1l|Mé2|Meé3| Trungbinh
Dai ching KCCM11016P 42,5 | 42,8 | 42,7 42,7
1 KCCM11016P/mt-1 | 48,8 | 48,9 | 48,5 48,7
2 KCCM11016P/mt-2 | 43,0 | 43,1 | 43,4 43,2
3 KCCM11016P/mt-3 | 42,7 | 43,1 | 42,9 42,9
4 KCCM11016P/mt-4 | 44,9 | 45,1 | 45,3 45,1
5 KCCM11016P/mt-5 | 44,3 | 44,1 | 44,0 44,1
6 KCCM11016P/mt-6 | 42,4 | 42,9 | 42,8 42,7
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7 KCCM11016P/mt-7 | 43,8 | 43,2 | 43,7 43,6
8 KCCM11016P/mt-8 | 47,2 | 46,9 | 47,1 47,1
9 KCCM11016P/mt-9 | 44,1 | 44,4 | 442 | = 442
10 KCCM11016P/mt-10 | 43,1 | 43,7 | 43,2 43,3

Trong sb 10 thé d6t bién di chon néu trén, KCCM11016P/mt-1 va
KCCM11016P/mt-8 cubi cing duoc chon 1am ching ¢6 kha ning san xut L-lysin dugc

ting mot cach dang ké.

Vi du 4: X4c nhén gen lién quan dén kha ning san xuat L-lysin trong ching duoc

chon cudi cung va chon lgc cac gen g vién bo sung

Trong vi du ndy, da nd lyc nhan dién cac gen ma thiéu hut do su cii xen ngu
nhién gen nhdy tir ching dwgc chon cudi cing trong vi du 3. ADN bd gen cia
KCCM11016P/mt-1 va KCCM11016P/mt-8 duoc chiét va sau dé duoc phéan cit. Sau do,
san phém thu duoc duoc ndi, bién nap vao DH5a E. coli, va sau d6 dugc dan mong trén
moi trudng rin LB chl’ra»kanamyxin (25 mg/L). Sau khi chon loc 20 loai khuén lac bién
nap, thu dugc cac plasmit chira phin gen chua biét, va trinh tur nucleotit duogc phan tich
bang cach st dung cac trinh tu nhu néu trong SEQ ID NO.9 va SEQ ID NO.10 trong kit
EZ-Tn5™ <R6Kyori/KAN-2>Tnp Transposome™ (Béang 2). Do d6, d3 xac nh4n ring
mdi gen NCgl2108 va NCgl2986 dugc bét hoat trong chung dot bién.

Béang 2
Trinh tu SEQ ID NO.
Doan mbi cia kit | ACCTACAACAAAGCTCTCATCAACC 9
Doan moi cia kit | CTACCCTGTGGAACACCTACATCT 10

Gen NCglI2108 va NCgl2986 dugc x4c dinh 1a thiéu hut trong ching dot bién duoc
chon trong vi du 3 c6 mét ndi sing trong Corynebacterium, va do d6 da xac dinh dugc 12

protein tham gia vao qué trinh thily phan thanh té bao.

Dua trén cac két qua chon loc, 2 loai protein tham gia vao qué trinh thiy phén
thanh té bao & ching dot bién ngiu nhién bang cach sir dung gen nhay, cho thiy su thiéu
hut gen tham gia vao qua trinh thity phan thanh té bao s& c6 hiéu qua trong viéc lam tdng
kha ning san xuét L-lysin. Do d6, tra ctru duoc thuc hién tai Trung tdm thong tin Céng
nghé sinh hoc qudc gia (National Center for Biotechnology Information - NCBI) d6i véi
gen tham gia vao qu4 trinh thity phan thanh té bao ngoai gen NCgl2108 va NCgl2986.

Két qua cia tra ciu 13 gen NCgl1480 va NCgl2107, c6 méat ndi sinh trong
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Corynebacterium, dugc chon bd sung 1am protein tham gia vao qué trinh thiy phan thanh
t& bao. Do d6, dé x4c nhén liéu su khuyét doan ctia gen NCgl1480 va NCgl2107 c6 tac
dong dén kha nang san xuat L-lysin, cac gen ndy dugc chon 1am gen Umg vién Kkhuyét

doan bd sung.

Vi du 5: Thiét ké c4c plasmit t4i t6 hop dé bt hoat cac gen NCgl1480, NCgl2107,
NCgl2108, va NCgl2986

Trong vi du nay, dé xac nhan liéu su bat hoat cua cac gen NCgl1480, NCgl2107,
NCgl2108, va NCgl2986 ¢6 téc dong dén sy san xuét L-lysin, cac plasmit tai t6 hop dé
lam khuyét doan cac gen NCgl1480, NCgl2107, NCgl2108, va NCgl2986 dugc chon
trong vi du 4 trén nhiém sic thé ctia chiing san xuét L-lysin & Corynebacterium dugc tao

ra.

Dua trén trinh tu nucleotit dugc thong bao tai Vién Y té GenBank quéc gia My
(NIH Genbank), thu dugc trinh tur axit amin nhu néu trong SEQ ID NO.1, SEQ ID NO.2,
SEQ ID NO.3, va SEQ ID NO.4 cua NCgl1480, NCgl2107, NCgI2108, va NCgl2986,
cling nhu trinh ty nucleotit nhu néu trong SEQ ID NO.5, SEQ ID NO.6, SEQ ID NO.7,
va SEQ ID NO.8 ma hoa chung. Dé tao ra cac doan gen, trong d6 khung doc m& cua mdi
gen NCgl1480, NCgl2107, NCgl2108, va NCgl2986 dugc lam khuyét doan bén trong,
cac doan mdi cé trinh tu nhu néu trong SEQ ID NO.11 dn SEQ ID NO.14 déi véi
NCgl1480, SEQ ID NO.15 dén SEQ ID NO.18 d6i véi NCgl2107, SEQ ID NO.19 dén
SEQ ID NO.22 dbi véi NCgl2108, va SEQ ID NO.23 dén SEQ ID NO.26 ddi véi
NCgl2986 dugc tao ra dua trén cac trinh tu SEQ ID NO.5, SEQ ID NO.6, SEQ ID NO.7,
va SEQ ID NO.8 néu trén. Cac trinh tu cta ching duoc thé hién trong Bang 3 dudi day.

Bang 3
Poan mbi Trinh tu SEQ ID NO.
DPoan mb6i NCgl1480 CCGGGGATCCTCTAGAACCTTGAAACTTCCACTC 11
DPoan mobi NCgl1480 | CTCCTGACGAACTATTTCAAATCCCCTATCAACCTC 12
Poan mdi NCgl1480 | CACCGAGGTAAATTGCCATGCAAGCGCAATCAACGC 13
Poan mdi NCgl1480 GCAGGTCGACTCTAGAAACCACACATTATCGATC 14
Poan mdi NCgl2107 | CCGGGGATCCTCTAGAGCACAGGGCACCCCTGTTG 15
Poan modi NCgl2107 | CTCCTGACGAACTATTTCAAATCCCCTATCAACCTC 16
DPoan mdi NCgl2107 | GAGGTTGATAGGGGATTTGAAATAGTTCGTCAGGAG 17
Poan mdi NCgl2107 GCAGGTCGACTCTAGAAACCACACATTATCGATC 18
Poan mdi NCgl2108 CCGGGGATCCTCTAGAGAACCCTTAGTAGTTGGG 19
Poan mdi NCgl2108 | GTAATCCAAGGAGTGCTCACCCACTGATGAAACTCC 20
Poan mdi NCgl2108 | GGAGTTTCATCAGTGGGTGAGCACTCCTTGGATTAC 21
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Doan m6i NCgl2108 GCAGGTCGACTCTAGACGAGCCTCAATATCAATC 22
Doan mo6i NCgl2986 CCGGGGATCCTCTAGATTAGGAGAAACCATGAGC 23
Poan mdi NCgl2986 | ATCAGTCAGAACTGCCAGGACTGCAGTAAGAATACC 24
Poan mdi NCgl2986 | GGTATTCTTACTGCAGTCCTGGCAGTTCTGACTGAT 25
Poan mdi NCgl2986 GCAGGTCGACTCTAGAGTTGAGGCGTTTGGATAC 26

PCR duoc thuc hién béng cach s@¢ dung ADN bd gen cua Corynebacterium
glutamicum ATCC13032 1am khu6n mau cung v6i cdp trinh ty nucleotit nhu néu trong
SEQ ID NO.11 va SEQ ID NO.12, SEQ ID NO.13 va SEQ ID NO.14, SEQ ID NO.15 va
SEQ ID NO.16, SEQ ID NO.17 va SEQ ID NO.18, SEQ ID NO.19 va SEQ ID NO.20,
SEQ ID NO.21 va SEQ ID NO.22, SEQ ID NO.23 va SEQ ID NO.24, va SEQ ID NO.25
va SEQ ID NO.26, 1am doan mdi (Sambrook et al., Molecular Cloning, a Laboratory
Manual (1989), Cold Spring Harbor Laboratdries). PCR dugc thuc hién trong cac diéu
kién sau: 30 chu trinh, mdi chu trinh bao gdm 1am bién tinh & 95°C trong 30gidy, gan mdi
0 50°C trong 30giay, va kéo dai & 72°C trong 1 phut.

Do @6, thu dugc hai cdp doan ADN co chiéu dai 319 bp va 410 bp (lan luot 13
NCg11480-A va NCgl1480-B) chira cic ving xudi chidu va nguogc chiéu cia gen
NCg11480; hai cip doan ADN c6 chiéu dai 324 bp va 300 bp (lan luot 1d NCgl2107-A va
NCgl2107-B) chira cac ving xudi chiéu va ngugc chiéu cta gen NCgl2107; hai cdp doan
ADN c¢6 chiéu dai 381 bp va 377 bp (lan luot 13 NCgl2108-A va NCgl2108-B) chira cac
ving xudi chiéu va nguoc chiéu cia gen NCgl2108; va hai doan ADN c6 chiéu dai
356 bp va 374 bp (1an luot 13 NCgl2986-A va NCgl2986-B) chira cac viing xudi chiéu va
nguoc chidu ciia gen NCgl2986. Poan ADN duoc khuéch dai bing PCR duoc tiép hop
v6i plasmit pDZ (Patent Han qudc sb 10-0924065) bing cach st dung Kit Infusion
Cloning (Invitrogen), bién nap vao E. coli DH50, va sau d6 dugc dan méng trén moi
truomg rin LB chira kanamyxin (25 mg/L). Sau khi chon loc, khuén lac dudc bién nap véi
cac plasmit trong d6 cac gen mong mudn dugc cai xen nhy PCR, céé plasmit thu dugc
béng cach st dung phwong phép chiét plasmit d& biét théng thuong trong linh vuc nay.
Céc plasmit thu dugc nhu vay 1an lugt duge goi 1a pDZ-ANCgl1480, pDZ-ANCgl2107,
pDZ-ANCgI2108, va pDZ-ANCgI2986. O pDZ-ANCgl1480, doan gen c6 chidu dai 1672
bp clia gen NCgl1480 duoc 1am khuyét doan; & pDZ-ANCgI2107, doan gen c6 chiéu dai
1026 bp cta gen NCgl2107 duoc 1am khuyét doan; & pDZ-ANCgI2108, doan gen c6
chidu dai 576 bp ciia gen NCgl2108 duogc lam khuyét doan; va & pDZ-ANCgl2986, doan
gen ¢6 chidu dai 1092 bp ciia gen NCgl2986 dugc 1am khuyét doan.
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Vi du 6: Thiét ké va danh gia chung dd duoc bit hoat gen protein tham gia vao qua
trinh thiy phén thanh t& bao cé ngudn gdc tir ching san xuét lysin KCCM11016P

Dua trén KCCMI11016P, ching san xudt L-lysin dai dién thudc chi
Corynebacterium, ching d3 duoc bat hoat gen protein tham gia vao qué trinh thily phan
thanh té bao duoc chon tir cac ching néu trén dugc thiét ké va danh gia vé hiéu suét lysin
cua no.

M&i plasmit trong sb 4 plasmit tai t& hop (pDZ-ANCgl1480, pDZ-ANCgI2107,
pDZ-ANCgl2108, va pDZ-ANCgl2986) dugc tao ra trong vi du 5 dugc bién nap vao
Corynebacterium glutamicum KCCM11016P bing phuong phap xung dién, va ching cé
gen dich dugc bt hoat biang cach tai t6 hop tuong ddng duoc tao ra bang phuong phéap
PCR. Cac ching di duoc bit hoat thu duoc 1in Ilugt dwoc dit tén Ia
KCCM11016P::ANCgl1480, KCCM11016P::ANCg12107, KCCM11016P::ANCgl2108,
va KCCM11016P::ANCgl2986.

M3i ching trong s 4 ching va ching di ching dugc cy trong binh ciu ngin
géc (25mL) chira 25mL mdi trudng nhan giéng sau, va dugc nudi chy két hop lac & nhiét
d6 30°C va tbc d6 bang 200 vong/phit trong 20 giv. Sau d6, mdi trudng nhan gidng
(1mL) dugc ciy trong binh cau ngan géc (1mL) chira 24mL mdi trudng san xudt sau, va
duoc nudi cly két hop lic & 37°C va tbe d6 bang 200 Vbng/phﬁt trong 96 gid. Thanh
phin ciia méi truong nhan gidng va mbi truong san xuét 1a nhu sau.

Mai trudong nhan gidng (d6 pH bang 7,0)

20g glucoza, 10g (NH4),SO,, 10g pepton, 5g dich chiét nAm men, 1,5g ure, 4g
KH,PO,, 8g K,HPO,, 0,5¢ MgSO, H,0, 100pg biotin, 1000pg thiamin HCI, 2000ug
canxi-pantothenat, 2000ug nicotinamit (tinh theo 1L nudc cét)

MBoi trudmg san xuat (d6 pH bang 7,0)

100g glucoza, 40g (NH,),SOs, 2,5g déu tuong protein, 5g chat rin ngd ngam, 3g
-~ ure, 1g KH,PO,, 0,5g MgSO4H,0, 100pg biotin, 1000pg thiamin HCl, 2000ug
canxi-pantothenat, 3000pg nicotinamit, 30g CaCO; (tinh theo 1L nuéc cét)

Khi hoan thanh viéc nudi cdy, ndng d6 L-lysin duoc phan tich bang cach sir dung
HPLC, va c4c ndng do duoc thé hién trong Bang 4 duéi ddy. Cac két qua trong Bang 4 13
céc két qua vé ba thir nghiém lap lai, va hiéu sudt dugc ddnh gid tinh theo gia tri trung
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binh.
Béang 4
Lysin (g/L)
Mé1l|Mé2|Mé3| Trungbinh
KCCM11016P 427 | 42,6 | 43,0 42,8
KCCM11016P-ANCgl1480 | 44,3 | 44,1 | 44,0 44,1
KCCM11016P-ANCglI2107 | 45,1 | 44,9 | 45,2 45,1
KCCM11016P-ANCglI2108 | 48,1 | 48,3 | 48,0 48,1
KCCM11016P-ANCgl2986 | 49,3 | 49,1 | 49,2 49,2

Do d6, nhu duogc thé hién trong Bang 4 néu trén, hiéu suét lysin ciia ching trong
d6 mdi gen trong sb cac gen NCgl1480, NCgl2107, NCgI2108, va NCg12§86 duoc bat
hoat duogc tang 1én 1an luot 3,2%, 5,4%, 13%, va 15%, so véi hiéu suét lysin cta ching
gbc KCCM11016P.

Céc két qua nay cho thdy ring kha ning san xudt L-lysin c6 thé duoc cai thién
bang cach 1am bt hoat protein tham gia vao qué trinh thity phan thanh té bao, ma c6 thé

tao ra su dung hop té bao & vi sinh vat thudc chi Corynebacterium.

Do d6, cac thir nghiém dugc thuc hién nhu duéi day dé xac dinh cac tac dong
tuong tu c6 thé cé trong trudng hop céc protein lién quan dén qua trinh thity phan cia té

bao duge bt hoat & cac vi sinh vat khac nhau thudc chi Corynebacterium.

Vi du 7: Thiét ké va danh gia ching di duoc bat hoat protein tham gia Vao qua
trinh thiy phén thanh t& bao c6 ngudn gdc tir chiing san xuét L-lysin KCCM10770P

Dé kiém tra cac anh hudng cia viéc 1am bit hoat protein tham gia vao qua trinh
thioy phan thanh té bao & ching san xudt L-lysin Corynebacterium glutamicum
KCCM10770P (Patent Han quéc sb 10-0924065) c6 qué trinh sinh tdng hop lysin ting
cudng 13 trong tr véi cac két qua thir nghiém cta vi du 6, ching trong d6 mdi protein
trong s 4 protein tham gia vao qué trinh thity phan thanh té bao duoc bét hoat dugc tao
ra theo cach giéng nhu dugc mé ta trong vi du 6. Ching da tao ra dugc dat tén 1a
KCCM1077OP::ANCg11480, KCM10770P::ANCgl2107, KCCM10770P::ANCgI2108, va
KCM10770P::ANCgl2986. Kha ning san xut L—lysiri dugc so sanh gifra cac chung nay.

Dé so sanh hiéu suat lysin cia ching néu trén, ching va chung doi chimg duoc

nudi ciy theo cach gidong nhu trong vi du 6. Khi hoan thanh viéc nu6i cdy, nong do
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L-lysin dwoc phén tich bang cach st dung HPLC duogc thé hién trong Bang 5 dudi day.
Céc két qua trong Bang 5 1a cac két qua vé ba thir nghiém lip lai, va hiéu suit dugc danh

gia tinh theo gia tri trung binh.

Bang 5
Lysin (g/L)
Mé1 | Mé2 | Mé3 | Trung binh
KCCM10770P 46,0 | 46,3 | 46,1 46,1

KCCM10770P-ANCgl1480 | 47,3 | 47,1 | 47,0 47,1
KCCM10770P-ANCgl2107 | 48,0 | 48,2 | 48,1 48,1
KCCM10770P-ANCgl2108 | 51,7 | 51,9 | 51,6 51,7
KCCM10770P-ANCgl2986 | 53,1 | 52,9 | 52,1 52,7

Do d6, nhu dugc thé hién trong Bang 5 néu trén, hiéu suat lysin ctia ching c6 mdi
gen trong sb cac gen NCgl1480, NCgl2107, NCgl2108, va NCgl2986 dugc bat hoat dugc
tang 1én 14n luot 2,2%, 4,3%, 12,1%, va 14,2%, so v6i hiéu suit lysin cia chiing gbe
KCCM10770P.

Do d6, da thdy rang & Corynebacterium glutamicum KCCM10770P (Patent Han
qudc s 10-0924065), kha niang sn xuat L-lysin ciing c6 thé dugc cai thién bang cach
13m bt hoat protein tham gia vao qué trinh thiy phan thanh té bao theo cach giéng nhu
trong vi du 6.

Vi du 8: Thiét ké va danh gia vé ching di duoc bat hoat protein tham gia vao quéa
trinh thiy phan thanh té bao ¢6 ngudn gbc tir ching san xuat L-lysin KCCM11347P

Pé kiém tra c4c anh hudng cia viéc lam bit hoat ciia protein tham gia vao qua
trinh thiy phén thanh té bio & ching san xuét L-lysin Corynebacterium glutamicum
KCCM11347P (vi sinh vat di dugc dat tén 1a KFCC10750 va dugce luu giir lai tai TH
chure Iuu giit quéc té theo Hiép udc Budapest, va sau d6 dugc dit tén theo sb hiéu luu gifr
12 KCCM11347P; patent Han quéc s6 10-0073610) dugc tao ra bang cach ci bién nhan
tao, ching c6 mdi protein trong s6 4 protein tham gia vao qua trinh thiy phan thanh té
bao duoc bat hoat dugc tao ra theo cach giéng nhu mo ta trong vi du 6. Ching da tao ra
dugc dat tén la KCCMI11347P::ANCgl1480, KCCM11347P:ANCgl2107,
KCCM11347P::ANCgl2108, va KCCM11347P:ANCgl2986. Kha ndng san xuét L-lysin

dugc so sanh gitta cac ching nay.
Dé so s4anh hiéu suit lysin cia chung néu trén, ching va ching doi ching dugc
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nudi cdy theo cach gibng nhu trong vi du 6. Khi hoan thanh viéc nuéi ciy, ndéng do
L-lysin duoc phén tich bing cach s dung HPLC, va duoc thé hién trong Bang 6 dudi
day. Cac két qua trong Bang 6 13 cac két qua v& ba thtr nghiém 13p lai, va hiéu suit duoc

danh gia tinh theo gia tri trung binh.

Bang 6
Lysin (g/L)
Mé1 | Mé2 | Mé 3 | Trung binh
KCCM11347P 38,2 | 38,6 | 38,3 38,4

KCCM11347P-ANCgl1480 | 39,0 | 39,4 | 39,1 39,2
KCCM11347P-ANCglI2107 | 39,1 | 39,5 | 39,3 39,3
KCCM11347P-ANCgl2108 | 39,8 | 40,2 | 39,9 42,9
KCCM11347P-ANCgl2986 | 39,9 | 40,3 | 40,1 43,9

Do d6, nhu duoc thé hién trong Bang 6 néu trén, hiéu suit lysin cta chiing trong
d6 mdi gen trong s cac gen NCgl1480, NCgl2107, NCgI2108, va NCgl2986 dugc bét
hoat 14n luot ting 2%, 2,4%, 11,7%, va 14,4%, so véi hiéu suit lysin cia chung géc
KCCM11347P.

Do d6, d3 thdy rang & Corynebacterium glutamicum KCCM11347P (Patent Han
qudc s6 10-0073610), kha ning san xuét L-lysin ciing c6 thé dugc cai thién bang cach
1am bt hoat protein tham gia vao qué trinh thily phan thanh té bao theo cach giéng nhu
trong vidu 6 va 7.

Vi du 9: Thiét ké va danh gia vé hing d3 duoc bat hoat protein tham gia vio qua
trinh thity phan thanh té bao c6 ngudn gdc tir ching san xuét L-lysin CJ3P

Pé kiém tra cc anh hudng cua viéc 1am bit hoat cia protein tham gia vao qui
trinh thity phén thanh té bao & Corynebacterium glutamicum CJ3P (Binder et al. Genome
Biology 2012, 13:R40), ma tao ra L-lysin bang cch dua vao 3 dang cai bién [pyc(P458S),
hom(V59A), va lysC(T3111)] & Corynebacterium glutamicum dang dai, 1a tuwong tu vé1
cac két qua thir nghiém ctia vi du 6, 7, va 8, chiing trong d6 mdi protein trong s6 4 protein
tham gia vao qué trinh thiy phan thanh té bao dugc bit hoat duoc didu ché theo cach
gidng nhu mo ta trong vi du 6. Ching d3 tao ra dugc dit tén 1a CJ3P::ANCgl1480,
CJ3P::ANCgl2107, CJ3P::ANCgl2108, va CJ3P::ANCgl2986. Kha ning sén xuét L-lysin

dugc so sanh gitta cac ching nay.

Dé so sanh hiéu suat lysin cua chung néu trén, cac chung ndy va ching doi ching
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duoc nudi ciy theo cach giéng nhu trong vi du 6. Khi hoan thanh viéc nudi ciy, ndng do
L-lysin duoc phan tich bing cach sit dung HPLC dugc thé hién trong Bang 7 duéi day.
Céc két qua trong Bang 7 12 cac két qua vé ba thir nghiém 13p lai, va hiéu suit duoc d4nh

gia tinh theo gia tri trung binh.

Béang 7
Lysin (g/L)
Mé 1 | Mé2 | Mé 3 | Trung binh
CJ3P 7,8 80 | 7.9 7,9
CJ3P-ANCgl1480 | 8,3 8,0 | 81 8,1
CJ3P-ANCgl2107| 80 | 7,9 | 8,1 8,0
CJ3P-ANCgl2108 | 8,8 89 | 9,0 8,9
CJ3P-ANCgl2986 | 9,1 9,2 | 92 9,2

Do d6, nhu duoc thé hién trong Bang 7 néu trén, hiéu suét lysin ctia ching cé mdi
gen trong sb cac gen NCgl1480, NCgl2107, NCgl2108, va NCgl2986 dugc bit hoat 1dn
luot ting 3%, 1,3%, 12,7%, va 16%, so v6i hiéu suét lysin ciia ching gbc CI3P.

Do d6, d3 thdy ring & Corynebacterium glutamicum CJ3P, kha ning san xuét
L-lysin cling c6 thé dugc cai thién bang cach 1am bat hoat protein tham gia vao qua trinh

thity phan thanh té bao theo cach gidng nhu trong vi du 6, 7, va 8.

Vi du 10: Thiét ké va danh gia vé ching da dugc bt hoat ddng thoi protein tham
gia vao qué trinh thuy phan thanh t& bio cé ngudn gdc tir ching sin xuét L-lysin
KCCM11016P

Sau khi x4c nhén tir cac vi du néu trén ring kha ning san xut L-lysin ting khi mdi
protein tham gia vao qua trinh thiy phén thanh té bao dugc bat hoat & ching san xut
L-lysin Corynebacterium, viéc xac dinh dugc thuc hién dé xem liéu kha nang san xuét

L-lysin c6 ting 1én khi 2 protein lién quan dugc bat hoat dong thoi.

Vi vdy, tht nghiém sau dugc thuc hién dé khéng dinh tac dung cua viéc lam bét
hoat ddng thoi protein tham gia vao qué trinh thiy phan thanh té bao & chung san xuit
L-lysin Corynebacterium. Ching c6 hai dang gen protein (N Cgl2108 va NCgl2986) tham
gia vao qua trinh thily phén thanh té biao, ma cé hiéu qua cao trong viéc lam ting kha
ning san xuét L-lysin khi mbi protein thiéu hut, dugc bat hoat d6ng thoi duoc tao ra theo
cach giéng nhu trong vi du 6. Ching d3a tao ra duoc dat tén Ia

KCCM11016P::ANCgl2108/ANCgl2986. Kha ning san xuét L-lysin dugc so sanh.
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Dé so sanh kha ning san xudt L-lysin cta cic chiing néu trén, cic ching ndy va
ching d6i chirng dwoc nudi cdy theo cach gidng nhu trong vi du 6. Khi hoan thanh viée
nudi cy, ndng d6 L-lysin dugc phan tich bang cach sir dung HPLC dugc thé hién trong
Bang 8 dudi ddy. Cac két qua trong Bang 8 13 cac két qua vé ba thir nghiém lap lai, va
hiéu suét dugc danh gia tinh theo gia tri trung binh.

Béang 8
Lysin (g/L)
Mé1 | Mé2 | Mé3 | Trung binh
KCCM11016P 43,4 | 43,1 | 43,2 432
KCCM11016P-ANCgl2108/ ANCgl2986 | 52,6 | 52,4 | 52,7 52,6

Do d6, nhu dwoc thé hién trong Bang 8, hiéu suit lysin cua ching cé gen
NCgl2108 va NCgl2986 duoc bt hoat ddng thoi dugc ting 1én 21,6%, so véi hiéu suit
lysin ctia chiing gbc KCCM11016P.

Két qua nay cho thdy rang kha ning san xuét L-lysin c¢6 thé dugc cai thién ngay ca
khi khong nhitng mét protein ma ca hai hodc nhiéu protein tham gia vao qua trinh thuy
phan thanh té bao dugc bit hoat ddng thdi & vi sinh vat thudc chi Corynebacterium.

Vé mit nay, chiung néu trén, KCCMI11016P-ANCgl2986, dugc dit tén la
CA01-2292. CA01-2292 duoc lwu gifr tai Trung tAm nudi cdy vi sinh vat Han Quéc (the
Korean Culture Center of Microorganisms - KCCM), Vién luu gitt qudc gia, theo Hiép
ude Budapest, va sau d6 dugc dat tén theo sb hiéu luu gilt [a KCCM11627P.

Dua trén cac két qua nay, da xac nhén ring ching san xuit L-lysin c6 tac dung
lam tang kha nang san xuét L-lysin bang cach diéu hoa su phan giai té bao trong qu4 trinh
1én men c6 protein tham gia vao qua trinh thiy phan thanh t& bao duoc bit hoat so véi
hoat tinh ndi sinh cua ching. Ngoai ra, cling da khing dinh réng kha ning san xuét
L-lysin c6 thé dugc cai thién khi khong nhitng mot ma c4 hai hodc nhiéu protein tham gia
va0 qu4 trinh thay phan thanh té bao duoc bat hoat dong thdi, nhd d6 tao ra ching san
xut L-lysin méi.

Méc du sang ché d3 dugc mo ta c6 dua vao cac phuong 4n minh héa cu thé, nguoi
c6 hidu biét trong linh vuc ma sang ché c6 lién quan cin phai hiéu ring sang ché c6 thé
dugc thé hién theo cac hinh thirc cu thé khac ma khong tach roi khoi pham vi k¥ thuat
hodc dac tinh co ban cia sang ché. Vi vay, cac phuong 4n dugc mo ta néu trén duge xem

13 minh hoa tit ca cac khia canh va khong gi6i han pham vi ctia sang ché. Hon nita, pham
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vi cua sang ché dugce xac dinh badi cac diém yéu cau bdo hd kem theo chir khong phai &
phan mo ta chi tiét sang che, va can phai hiéu rang toan b céc cai bién hodc cai bien bat
nguon tir nghia va pham vi cia sang ché va cac dang tuong duong cia nd cling nam trong

pham vi cta cic diém yéu cau bao ho kem theo.
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YEU CAU BAO HQ
1. Vi sinh vat thudc chi Corynebacterium c6 kha néng san xuét L-lysin dugc gia ting so
vGi vi sinh vat chua duge cai bién, vi sinh vat nay dugc cai bién dé hoat tinh ctia protein
tham gia vao qua trinh thuy phan thanh té bao dugc bit hoat so v6i hoat tinh ndi sinh cua
no.
2. Vi sinh vt theo diém 1, trong d6 protein tham gia vao qua trinh thiy phén thanh té bao
]a it nhit mot protein dugc chon tr nhoém bao gém cac protein chira trinh ty axit amin

nhu néu trong SEQ ID NO.1 dén SEQ ID NO.4.

3. Vi sinh vét theo diém 1, trong d6 vi sinh vét thuéc chi Corynebacterium 1a
Corynebacterium glutamicum.

4. Phuong phap san xuét L-lysin, bao gdm cac bude (i) nudi cAy vi sinh vét thudc chi
Corynebacterium theo diém bat ky trong sé cac diém tr 1 dén 3 trong mdi truong nudi

cdy; va (ii) thu hoi L-lysin tir moi truong nudi cay nay hodc vi sinh vét nay.
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DANH MUC TRINH TU

<110> CJ CHEILJEDANG CORPORATION
<120> VI SINH VAT SAN XUAT L-LYSIN VA PHUONG PHAP SAN XUAT L-LYSIN BANG CACH SU DUNG VI SINH VAT
NAY
<130> OPA16081
<150> KR 10-2015-0095528
<151> 2015-07-03
<160> 26
<170> KopatentIn 2.0
<210> 1
<211> 604
<212> PRT
<213> Corynebacterium
<220>
<221> Peptit
<222> (1) ..(604)
<223> NCgl1480
<400> 1
Met Thr Arg Ala Leu Ile Ala Leu Ala Val Ser Gly Ala Leu Leu Ser
1 5 10 15
Ser Met Thr Pro Ala Val Ala Gln Pro Gln Asn Pro Asp Asp Ala Ala
20 25 30
Ile Ala Gln Ala Glu Glu Asn Val Ser Ala Gly Asp Gly Glu Val Ala
35 40 45
Arg Leu Ala Gly Ser Leu Ser Ser Thr Asp Ala Glu Ile Asn Arg Val
50 55 60
Glu Leu Glu Met Gly Ala Leu Arg Glu Glu Val Asn Lys Ser Leu Val
65 . 70 75 80
Asp Leu His Asp Ala Gln Ala Ile Ala Glu Gln Ala Arg Gln Asp Ala
85 90 95
Leu Ala Ala Lys Lys Asp Leu Asp Asp Ser Gln Ala Gln Ile Glu Ala
100 105 110
Ala Gln Glu Arg Leu Asp Glu Ile Ser Arg Ala Ala Tyr Arg Gln Asn
115 120 125
Gly Thr Ser Lys Gly Leu Ser Gly Ile Ser Gly Asn Gly Asn Ser Glu
130 135 140
Asp Ala Leu Asp Arg Gln Thr Tyr Leu Arg Thr Ser Ala Glu Lys Gln
145 150 155 160
Gln Ala Ala Val Glu Glu Leu Asp Arg Leu Arg Thr Glu Asn Ala Asn
165 170 175
Lys Glu Ser Val Leu Arg Gln Ala Arg Ile Val Ala Glu Gln Arg Glu
: 180 185 190
Ala Glu Ala Val Glu Lys Gln Val Gln Thr Glu Ala Ala Ile Ala Ala
195 200 205
Asn Ser Glu Gln Leu Asn Val Leu Thr Asn Asn Arg Ser Thr Leu Val
210 215 220
Ala Gln Arg Asp Gly Ala Glu Arg Asn Leu Ala Ile Ala Arg Ala Gln
225 230 235 240
Ala Asp Asn Leu Gln Gly Gln Arg Ala Glu Tyr Glu Glu Phe Gln Gln
245 250 255
Ala Glu Gln Ala Arg Ile Gln Ala Glu Ala Glu Ala Gln Ala Ala Ala
260 265 270
Glu Glu Lys Arg Arg Ala Asp Glu Ala Ala Ala Gln Ala Ala Ala Glu
275 280 285
Ala Gln Glu Ala Ala Gln Gln Ala Gln Ala Ala Glu Glu Ala Gln Ala
290 295 300
Ala Gln Ala Ala Glu Thr Ala Gln Ala Gln Ala Ala Gln Ala Ala Glu
305 310 315 320
Thr Gln Ala Ala Gln Ala Ala Gln Ala Gln Ala Glu Ala Asn Asp Arg
325 330 335
Ala Ala Ala Gln Gln Arg Ala Ala Glu Ala Gln Ala Ala Ala Glu Gln
340 345 350
Ala Gln Arg Glu Ala Asp Ala Gln Ala Ala Asn Asp Ala Gln Ala Gln
355 360 365
Ala Leu Arg Glu Gln Ala Leu Thr Ala Ala Ser Ile Ala Ala Ala Ala
370 375 380
Leu Ile Ala Ala Ser Gln Ser Ser His Ala Thr Thr Gln Asn Pro Tyr
385 390 395 400
Pro Thr Asp Glu Asp Ala Asp Pro Thr Asp Ile Ala Asp Ile Gln Gly
405 410 415
Pro Thr Gln Pro Gly Thr Gly Glu Ser Gly Asp Ser Gln Ser Asn Ser
420 425 430
Ser Asp Asn Asp Ser Thr Gly Asn Asp Ser Thr Gly Ser Asp Ser Ser
435 440 445
Asp Ser Asp Ser Ser Gly Asn Asp Ser Ser Glu Val Ile Ser Gly Asp
450 455 460
Arg Ser Ala Gln Ile Glu Thr Val Ile Ala Arg Ala Met Ser Gln Leu
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465 470 475 480
Gly Val Gln Tyr Ala Trp Gly Gly Gly Asn Ala Asn Gly Pro Thr Leu
485 490 495
Gly Ile Arg Asp Gly Gly Val Ala Asp Ser Tyr Gly Asp Tyr Asn Lys
500 505 510
Val Gly Phe Asp Cys Ser Gly Leu Thr Leu Tyr Ala Phe Ala Gly Val
515 520 525
Gly Ile Ser Leu Pro His Tyr Thr Gly Tyr Gln Tyr Gln His Gly Thr
530 535 540
Lys Val Ser Pro Ser Glu Met Gln Arg Gly Asp Leu Ile Phe Tyr Gly
545 550 555 560
Pro Gly Ala Ser Gln His Val Ala Ile Tyr Leu Gly Asp Gly Gln Met
"565 570 575
Ile Glu Ala Pro Asn Ser Gly Ser Val Val Lys Ile Ser Pro Val Arg
580 585 590
Trp Ser Gly Met Thr Glu Ser Val Val Arg Leu Ile
595 600
<210> 2
<211> 349
<212> PRT
<213> Corynebacterium
<220>
<221> Peptit
<222> (1) ..(349)
<223> NCgl2107
<400> 2
Met Asn Glu Val Asp Arg Gly Phe Leu Lys Met Phe Gly Arg Arg Trp
1 5 10 15
Val Ser Val Val Ala Ser Cys Val Ile Ala Ser Thr Leu Ile Leu Val
20 . 25 30
Pro Ser His Ser Gly Ala Glu Glu Val Asp Gln Leu Ile Ala Asp Ile
35 40 45
Glu His Val Ser Gln Glu Thr Ser Ala Gln Asn Glu Glu Val Lys Gln
50 55 60
Leu Glu Ile Asp Ile Glu Ala Arg Glu Val Thr Ile Lys Glu Val Gln
65 70 75 80
Glu Gln Ser Val Ser Tyr Arg Glu Ala Ala Asp Gln Ala Ser Glu Asn
85 90 95
Val Glu Ala Tyr Arg Ser Glu Ile Asn Arg Ile Ala Gln Ala Lys Tyr
100 105 110
Arg Gly Thr Val Thr Asp Pro Leu Ser Ile Ala Val Ser Ala Glu Asp
115 120 125
Pro Gln Asn Val Ile Asp Arg Met Ser Tyr Leu Ser Thr Leu Thr Lys
130 . 135 140
Ser Thr Ser Asp Val Val Glu Ser Leu Asn Ala Glu Thr Glu Lys Ser
145 150 155 160
Ala Glu Ala Val Tyr Gln Ala Asn Arg Thr Lys Ala Glu Ala Glu Phe
165 170 175
Gln Leu Gly Gln Leu Lys Val Arg Gln Ala Glu Leu Glu Ser Glu Lys
180 185 190
Glu Ala Leu Asp Gly Arg Lys Ser Glu Ile Arg Asp Arg Val Asp Ala
195 200 205
Leu Thr Pro Gln Glu Arg Glu Met Trp Val Ala Lys Asn Gly Pro Leu
210 215 220
Asp Ile Asp Leu Thr Asp Leu Leu Gly Leu Ser Ala Ala Thr Ser Gly
225 230 235 240
Ala Val Asp Ala Ala Leu Ser Lys Leu Gly Ser Pro Tyr Gly Trp Gly
245 250 ) 255
Gly Ile Gly Pro Asn Glu Phe Asp Cys Ser Gly Leu Ile Tyr Trp Ala
260 265 270
Tyr Gln Gln Met Gly Lys Thr Leu Pro Arg Thr Ser Gln Ala Gln Met
275 280 285
Ala Gly Gly Thr Pro Val Ser Arg Asp Glu Leu Gln Pro Gly Asp Val
290 295 300
Ile Gly Tyr Tyr Pro Gly Ala Thr His Val Gly Leu Tyr Ile Gly Asp
305 310 315 320
Gly Lys Ile Val His Ala Ser Asp Tyr Gly Ile Pro Val Gln Val Val
325 330 335
Ser Val Asp Ser Ala Pro Phe Tyr Gly Ala Arg Arg Tyr
340 345
<210> 3
<211> 209
<212> PRT
<213> Corynebacterium
<220>
<221> Peptit
<222> (1) ..(209)
<223> NCgl2108
<400> 3
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Met Gly Lys His Arg Arg Asn Asn Ser Asn Ala Thr Arg Lys Ala Val
1 5 10 15
Ala Ala Ser Ala Val Ala Leu Gly Ala Thr Ala Ala Ile Ala Ser Pro
20 25 30
Ala Gln Ala Ala Glu Val Val Val Pro Gly Thr Gly Ile Ser Val Asp
35 40 45
Ile Ala Gly Ile Glu Thr Thr Pro Gly Leu Asn Asn Val Pro Gly Ile
50 55 60
Asp Gln Trp Ile Pro Ser Leu Ser Ser Gln Ala Ala Pro Thr Ala Tyr
65 70 75 80
Ala Ala Val Ile Asp Ala Pro Ala Ala Gln Ala Ala Pro Ala Ala Ser
85 90 95
Thr Gly Gln Ala Ile Val Asp Ala Ala Arg Thr Lys Ile Gly Ser Pro
100 105 110
Tyr Gly Trp Gly Ala Thr Gly Pro Asn Ala Phe Asp Cys Ser Gly Leu
115 120 125
Thr Ser Trp Ala Tyr Ser Gln Val Gly Lys Ser Ile Pro Arg Thr Ser
130 135 - 140
Gln Ala Gln Ala Ala Gln Gly Thr Pro Val Ala Tyr Ser Asp Leu Gln
145 150 155 160
Ala Gly Asp Ile Val Ala Phe Tyr Ser Gly Ala Thr His Val Gly Ile
165 170 175
Tyr Ser Gly His Gly Thr Val -Ile His Ala Leu Asn Ser Ser Thr Pro
180 185 190
Leu Ser Glu His Ser Leu Asp Tyr Met Pro Phe His Ser Ala Val Arg
195 200 205
Phe
<210> 4
<211> 414
<212> PRT
<213> Corynebacterium
<220>
<221> Peptit
<222> (1) ..(414)
<223> NCgl2986
<400> 4
Met Asp Glu Leu Tyr Pro Leu Ile Ile Leu Asn Met Asn Asp Gly Arg
1 5 10 15
Ser Arg Val Ser Lys Val Leu Arg Val Gly Asp Arg Ser Pro Arg Val
20 25 30
Ala Glu Val Arg Thr Thr Leu Ala Arg Leu Gly Val Ile Glu Gly Tyr
35 40 45
Ser Arg Glu Met Ser Ala Lys Thr Glu Ser Gln Lys Phe His Glu Glu
50 55 : 60
Glu Thr Leu Phe Asp Glu Glu Leu Ser Leu Ser Ile Lys Ser Phe Gln
65 70 75 80
Gln Ala Arg Gly Val Val Pro Ser Gly Leu Ile Asp Asp Pro Thr Leu
85 90 95
Arg Ala Ile Arg Glu Ala Ser Tyr Thr Leu Gly Thr Arg Val Leu Ala
100 105 110
Tyr Gln Pro Gly Asn Gln Leu Val Gly Asp Asp Val Val Glu Ile Gln
115 120 125
Ser His Leu Gln Glu Leu Gly Phe Tyr Ala Asp Arg Val Asp Gly .His
130 135 - 140
Phe Gly Glu Leu Thr His Lys Ala Val Met Asn Tyr Gln Leu Asn Tyr
145 150 155 160
Gly Met Gln Val Asp Gly Ile Cys Gly Pro Asp Thr Ile Arg Ala Leu
165 170 175 .
Ser Arg Leu Gly Leu Arg Ile Lys Gly Gly Ser Ala Gln Ala Ile Arg
180 185 190
Glu Arg Glu Arg Met Arg Asn Ala Gly Pro Arg Leu Ala Gly Lys Arg
195 200 205
Val Val Ile Asp Pro Ala Leu Gly Gly Ser Asn Lys Gly Gln Ile Val
210 215 220
Lys Gly Pro Tyr Gly Glu Ile Ser Glu Glu Glu Ile Leu Trp Asp Leu
225 230 235 240
Ala Thr Arg Leu Glu Gly Arg Met Ile Ala Thr Gly Met Glu Thr Ile
245 250 255
Leu Ser Arg Pro His Met Asp Asp Pro Ser Ser Arg Asp Arg Ala Ser
260 265 270
Ile Ala Asn Ala Phe Gly Ala Asp Leu Met Leu Ser Leu His Cys Asp
275 280 285
Ser Tyr Pro Asn Glu Lys Ala Asn Gly Val Ala Ser Phe Tyr Phe Gly
290 295 300
Ser Glu Asn Gly Thr Asn Ser Leu Thr Gly Glu Thr Leu Ser Ala Tyr
305 310 315 320
Ile Gln Lys Glu Ile Val Ala Arg Thr Pro Leu Asn Asn Cys Gly Ser
325 ' 330 335
His Ala Arg Thr Trp Asp Leu Leu Arg Leu Thr Arg Met Pro Met Val
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340 345 350
Glu Val Val Thr Gly Tyr Leu Thr Asn Pro Asp Asp Leu Ala Val Leu
355 360 365
Thr Asp Pro Gln Met Arg Asp His Ile Ala Glu Ala Ile Val Val Ala
370 375 380
Val Lys Arg Leu Tyr Leu Leu Asp Glu Glu Ala Gln Pro Lys Thr Gly
385 390 395 400
Thr Phe Lys Phe Ser Glu Leu Leu Gln Ser Glu Gln Ala Gly
405 410
<210> 5
<211> 1815
<212> ADN
<213> Corynebacterium
<220>
<221> Gen
<222> (1)..(1815)
<223> NCgl1480
<400> 5 »
ttgaccaggg cgttgattgc gcttgcagta agcggagctt tgcttagttc catgactccg
gcggtggecge agccacagaa tccggatgac gcagccattg cacaggcaga ggaaaatgtt
tcggegggeg atggggaagt cgcccgecctg gcaggatctt tgtccagcac tgacgcggaa
attaaccgcg tcgagctgga aatgggtgct ctgcgtgaag aagtgaacaa gtccctcgtg
gatttgcatg atgcgcaggc aatcgccgag caggcccgcc aagatgcact tgcagccaag
aaggatctcg atgattctca agcgcagatc gaagcagccc aagagcgcct tgatgagatt
tcacgtgcag cgtatcgcca aaacggaacc tccaaggggc tttcaggcat ctcgggcaat
ggaaattctg aagatgcgct agatcgtcag acttacctgc gaaccagtgc ggaaaagcag
caggcagctg ttgaagagct tgatcgcctc cgtacggaaa acgccaacaa ggaatcggtg
ttgcgccagg cccgecategt tgctgagcag cgtgaggcgg aagccgtcga aaagcaagtc
cagaccgagg ctgcaattgc cgcaaacagc gagcagctca atgtcttgac taacaatcgce
agtaccttgg ttgcccagcg tgatggggct gagcgcaact tggccatcgc tcgtgcgcag
gcggataatc tgcaaggtca gcgtgctgag tacgaggaat tccagcaggc agagcaggct
cgcatccagg cggaagcgga agctcaggct gctgcggagg agaagcgtcg tgccgatgag
gctgctgcac aggcagccgc tgaagctcaa gaagctgccc agcaagctca ggcggcggag
gaagcccaag ccgcgcaagc agctgagaca gcacaagccc aagccgcgca agctgcggaa
acccaagctg cacaagccgc gcaagctcag gcagaagcga atgatcgtgc cgccgcgcaa
cagcgtgctg cagaggctca agcagcagcg gaacaggcgc aacgtgaggc tgacgctcag
gcggccaacg atgcccaagce tcaggcactg cgtgaacagg cgctcaccgc agcctccatce
gctgecggetg ctctaattgcec ggcgagccag tccagccatg ccactactca aaatccttac
ccaactgatg aagacgcgga tccgaccgat attgcggaca tccaaggccc aacgcagcca
ggtacgggtg agtctggaga ttcccagagc aactccagcg acaacgattc cacaggcaac
gattccacag gctctgactc ttcagattca gattcctccg gcaacgattc ttcagaggtt
atttccggcg atcgttcege tcagattgag actgtgattg cgcgecgccat gagccagttg
ggtgtgcagt acgcatgggg tggcggtaac gctaatggcc caactctggg tatccgtgac
ggtggcgtgg cggactctta cggcgattac aacaaggttg gcttecgactg ctectggactg
accttgtatg cgtttgcggg tgtgggaatt tcacttcctc actacacggg ctaccagtac
cagcacggca ccaaggtgtc gccttcectgag atgcaacgtg gcgatctgat cttctatggt
ccgggagcgt ctcagcacgt ggcaatttac ctcggtgatg gtcagatgat tgaggctccg
aattcgggtt ctgtcgtgaa gatttctcct gttcgctgga gcggaatgac cgagagcgtyg
gtacgcctca tttag
<210> 6
<211> 1050
<212> ADN

<213> Corynebacterium
<220>

<221> Gen

<222> (1)..(1050)
<223> NCgl2107

<400> 6

ttgaatgagg ttgatagggg atttttgaag atgtttggtc gccgttgggt gagcgttgtg
gcgtcatgtg ttatcgcaag cacgctgatt ctggtgcctt cgcattccgg tgcggaggaa
gtcgatcaac tgattgctga tatcgagcat gtctctcagg aaacgtctgc ccagaatgag
gaagtcaaac agcttgagat tgatattgag gctcgtgagg tcacgatcaa ggaagttcag
gagcagtcgg taagctaccg tgaggcggct gatcaagcat cggagaatgt cgaagcttat
cgttcggaga tcaatcggat cgctcaggcg aagtatcgtg gcacagtcac ggatcctttg
agcattgcgg tgtctgcaga agatccacaa aacgtgattg atcggatgag ctacctttca
acgttgacta agtccactag tgatgtggtt gaatccctca acgcggagac tgagaagtcc
gcagaagctg tgtatcaagc aaaccgtact aaggcggaag cggagttcca gttggggcag
ctgaaggtac gccaggcgga gcttgaatct gaaaaggaag cattggatgg tcgaaaatcg
gagatccgag accgggtgga tgccctgacg ccacaggagc gggaaatgtg ggttgctaag
aatggtccat tggacattga tctgactgat ttgcttggtc tttccgctge gacttcgggt
gcggtggatg ctgccttgtc taagttggga agcccttatg gttggggtgg cattggccca
aatgagtttg attgctcagg tttgatctat tgggcgtatc agcagatggg taagactttg
ccacgtacgt ctcaagctca gatggctggc ggaacgccgg tgagcagaga tgagctgcag
cctggcgatg tcattggata ttacccaggt gctactcacg tgggactgta tattggggac
ggaaagattg tgcacgcctc agactacgga atccctgtgc aggtggtatc tgttgattca
gcaccgtttt atggtgcgcg tcgctactaa

<210> 7

<211> 630

<212> ADN
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60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1815

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1050
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gcaactcgca
tcceccagceac
ggcatcgaga
cttagcagcc
gctgcacctg
tccccatacg
tgggcataca
ggcacccctg
gctacccacg
acccctctgt

aacatgaatg
cgcgtggcecag
gagatgtctg
gaactcagcc
attgacgacc
ctggcctacc
ctccaagagc
aaagctgtga
gacaccatcc
atccgtgaac
attgatcctg
atctctgagg
acaggcatgg
gcgtcgatcg
ccgaatgaaa
tccttgaccg
ctgaacaact
atggtggaag
ccacaaatgce
cttgatgagg
gagcaggctg

<213> Corynebacterium

<220>

<221> Gen

<222> (1) ..(630)

<223> NCgl2108

<400> 7

gtgggtaagc accgtcgcaa caattcaaac
gttgcgcttg gagcaaccgc agctatcgcce
cctggcaccg gaatcagecgt tgacatcgcet
gttccaggaa tcgatcagtg gatcccttece
gcagccgtca ttgatgcacc tgcagcacag
atcgttgatg cagcgcgcac caagattggt
aacgctttcg actgctccgg ccttacctca
ccacgtacct cccaggctca ggctgcacag
gctggcgaca tcgttgcgtt ctactccgge
ggcaccgtta tccacgcact gaacagcagc
atgccattcc actctgcagt tcgtttctaa
<210> 8

<211> 1245

<212> ADN

<213> Corynebacterium

<220>

<221> Gen

<222> (1)..(1245)

<223> NCgl2986

<400> 8

gtggatgaac tatatccatt gataattttg
aaagtcctga gagttggcga tcgcagcccg
cgccteggtg tgattgaagg ctattccagg
ttccacgaag aagagacgct tttcgacgaa
caagctcgag gagtcgttcc ctccgggcectt
gaagcctcct acaccctggg aacccgcgtg
ggtgacgacg ttgtagaaat ccaatcccat
gtggatggac attttggcga gctcacacac
ggcatgcagg tagacggcat ctgtggccct
ctgcgcatca agggtggctc tgctcaagcet
ggcccacgtc ttgctggcaa gcgtgtggtce
‘ggtcagatcg tgaaaggccc ctacggtgag
gccacccgec tggaaggtcg catgatcgcea
cacatggatg atcccagcag ccgtgatcge
ctcatgctga gcctgcactg cgattcctac
ttctacttcg gttcggaaaa cggcaccaac
atccaaaaag agatcgttgc ccgcacccca
tgggatctgec tgcgcctcac gcgcatgcecce
aaccccgatg acctggcagt tctgactgat
atcgttgtcg ccgtcaagcg cctgtacctce
accttcaagt tctctgagct gttgcaatca
<210> 9

<211> 25

<212> ADN

<213> Trinh tu nh8n tao

<220>

<223> poan mdi clia kit

<400> 9

acctacaaca aagctctcat caacc
<210> 10

<211> 24

<212> ADN

<213> Trinh ty nhin tao

<220>

<223> Doan mdi cua kit

<400> 10

ctaccctgtg gaacacctac atct

<210> 11

<211> 34

<212> ADN

<213> Trinh ty nhé&n tao

<220>

<223> Poan mdi NCgll480

<400> 11

ccggggatcc tctagaacct tgaaacttce actce
<210> 12

<211> 36

<212> ADN

<213> Trinh tyu nhén tao

<220>

<223>  Poan mdi NCgll480

<400> 12

ctcctgacga actatttcaa atcccctatc aacctce

aggctgtagce
aggcagctga
ccactccagg
aggcagctcc
cagcaagcac
gttggggtgce
gccaggttgg
ttgcttacte
ttggtatcta
ctgagcactc

atggaaggag
aagtgcgcac
caaagacaga
tcagcatcaa
ccaccctgeg
agcccggcaa
tcggcttcta
tgaactacca
gtgcgctgtce
gcgaacgcat
cgcttggggg
aagaaatcct
aaaccattct
cgaatgcttt
aagctaacgg
gtgaaacgct
gtggcagcca
ttgtcaccgg
gtgatcacat
aagcacagcc
gctaa
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agcatctgca
ggttgttgtt
tcttaacaac
tactgcttac
cggtcaggca
taccggtcecct
caagtccatc
tgaccttcag
ctcecggecac
cttggattac

cagggtgtct
tacgctcgcet
atcccagaag
gtcattccag
cgcaatccgce
ccagcttgtt
cgccgaccegt
actcaactac
ccgacttggt
gcgcaatgca
ctccaacaag
ctgggatttg
gtcgcgcccg
cggcgctgac
cgtggccagce
ctccgegtac
tgcccgtace
ttacctcacc
tgccgaagcec
caagaccgga

25

24

34

36

60
120
180
240
300
360
420
480
540
600

630

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1245



<210> 13

<211> 36

<212> ADN

<213> Trinh tu nhdn tao

<220>

<223> Poan mdi NCgli480

<400> 13

caccgaggta aattgccatg caagcgcaat
<210> 14

<211> 34

<212> ADN

<213> Trinh tu nhdn tao

<220>

<223> Poan mdi NCgll480

<400> 14

gcaggtcgac tctagaaacc acacattatc
<210> 15

<211> 35

<212> ADN

<213> Trinh tu nhdn tao

<220>

<223> Poan mdi NCgl2107

<400> 15

ccggggatcc tctagagcac agggcacccc
<210> 16

<211> 36

<212> ADN

<213> Trinh tu nhin tao

<220>

<223>  DPoan mdi NCgl2107

<400> 16

ctcctgacga actatttcaa atcccctatce
<210> 17

<211> 36

<212> ADN

<213> Trinh ty nhén tao

<220>

<223> Poan mdi NCgl2107

<400> 17

gaggttgata ggggatttga aatagttcgt
<210> 18

<211> 34

<212> ADN

<213> Trinh ty nhén tao

<220>

<223> Poan mdi NCgl2107

<400> 18

gcaggtcgac tctagaaacc acacattatc
<210> 19

<211> 34

<212> ADN

<213> Trinh ty nh8n tao

<220>

<223> Doan mdi NCgl2108

<400> 19

ccggggatcc tctagagaac ccttagtagt
<210> 20

<211> 36

<212> ADN

<213> Trinh tu nhén tao

<220>

<223>  Doan mdi NCgl2108

<400> 20

gtaatccaag gagtgctcac ccactgatga
<210> 21

<211> 36

<212> ADN

<213> Trinh tu nhén tao

<220>

<223> Poan mdi NCgl2108

<400> 21

ggagtttcat cagtgggtga gcactccttg
<210> 22

<211> 34

<212> ADN

<213> Trinh tu nhin tao

<220>

<223> Poan mdi NCgl2108

<400> 22

caacgc

gatc

tgttg

aacctc

caggag

gatc

tggg

aactcc

gattac

38974
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36

34

35

36

36

34

34

36

36



gcaggtcgac tctagacgag cctcaatatc
<210> 23

<211> 34

<212> ADN

<213> Trinh ty nhin tao

<220>

<223> Poan mdi NCgl2986

<400> 23

ccggggatcc tctagattag gagaaaccat
<210> 24

<211> 36

<212> ADN

<213> Trinh tu nhin tao

<220>

<223> Poan mdi NCgl2986

<400> 24

atcagtcaga actgccagga ctgcagtaag
<210> 25

<211> 36

<212> ADN

<213> Trinh ty nhén tao

<220>

<223>  Dboan mdi NCgl2986

<400> 25

ggtattctta ctgcagtcct ggcagttctg
<210> 26

<211> 34

<212> ADN

<213> Trinh tu nhén tao

<220>

<223>  Poan mdi NCgl2986

<400> 26

gcaggtcgac tctagagttg aggcgtttgg

aatc

gagc

aatacc

actgat

atac

38974
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34

34

36

36

34





