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Linh vwe ky thuit dwoc dé cap

Sang ché dé cap dén ving trinh tu khéi diu, cu thé hon 1a dé cap dén phan tir axit
nucleic, vecto biéu hién chira phén tir axit nucleic, vi sinh vt chita phan tir axit nucleic

hodc vecto, va phuong phap san xuit san phim dich sir dung vi sinh vét nay.
Tinh trang ky thuit ciia sang ché

Cac n lIyc lién tiép da dugc thuc hién dbi v6i viée san xuét cdc san phim dich,
chéng han nhu c4c axit amin ho#ic cac vat chét hitu dung cé thé duoc st dung cho nhiéu
muc dich khac nhau bao gébm dung trong thuc pham, dugce phdm, thtrc dn chin nudi,
V.v., & cac vi sinh vét ¢6 hiéu gié cao (patent Han Qudc s6 10-0924065). Mot trong céc
phuong phép nhu véy 1a phuong phép kich thich su biéu hién qua mirc cia gen dich
trong vi sinh vat, va hé théng biéu hién gen hiéu qué cao 1a can thiét cho muc dich nay.
Vi c4c viung trinh ty khéi ddu 1a mot trong cdc nhan t 6 lién quan mat thiét trong cac

hé biéu hién gen, nén viéc phat trién vung trinh tu khoi d4u hiru dung la rét can thiét.

Vung trinh tu khoi ddu fac ¢6 ngudn gbc tir E. coil da duoc biét dén rOng rai la
ving trinh tw khéi dau manh. Trong truong hop vi sinh vat dang Coryne, cc ving trinh
tu khoi ddu manh da duge phat trién bang cach sira ddi cac ving trinh ty khoi ddu cac
gen tu than (Gene, 102, 93 - 98, 1991; Microbiology, 142, 1297 - 1309, 1996). Vi du,
trong cac truong hop cic ving trinh ty khéi dau xudt phat tir Corynebacterium
ammoniagenesis, da boc 10 1a c6 su cai thién khoang 10% so véi vung trinh tu khéi dau
tac dugc bdo céo trong E. coil (Biotechnol. Lett. 25, 1311 - 1316, 2003). Bénh canh d4,
ddi véi cac ving trinh ty khéi dAu manh xuét phét tr Corynebacterium ammoniagenesis,
céc viung trinh tu khéi dau tir Pcjl dén Pcj7 véi cée cuong do khic nhau da dugc phat
trién va chling c6 cac hoat tinh khoi ddu manh it nhit 14 cao hon gép 10 14n so v6i ving
trinh ty khoi dau fac (patent Han Quéc sb 10-0620092). Ngoai ra, viing trinh tu khéi
dau Po2, dugc téng hop tt Corynebacterium glutamicum dé co hoat tinh khéi diu manbh,
da duoc phat trién (patent Han Quéc s6 10-1632642). Tuy nhién, vin ¢6 nhu cdu phat
trién viing trinh tw khoi dau, vi hé thdng c6 hiéu qua thé hién cao trong Corynebacterium

so v&i hé biéu hién gen cua E. coli 14 can thiét.
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Trong tinh hinh d6, c4c tic gi sang ché da thuc hién nhiéu nd luc d& kham pha
cac vung trinh tu khéi d4u c6 thé kich thich su biéu hién gen moOt cach manh mé& trong
vi sinh vat thudc chi Corynebacterium. Két qua 1a, ho da phat trién duogc vung trinh tu
khoi dau tong hop méi theo sang ché va da xac nhan duoc ring ving trinh ty khéi dau
c6 hoat tinh biéu hién cao hon so v&i cac ving trinh tu khéi ddu da biét, nho d6 hoan

thién sang ché.
Ban chit ky thuét ciia sang ché

Muc dich cta sang ché 13 d& xuét phén tir axit nucleic c6 hoat tinh khéi dau; catxet
bidu hién gen chira phan tir axit nucleic va gen dich; vecto tai t hop chira phén i axit
nucleic hoic catxet biéu hién gen; vi sinh vat tai tb hop chira ving trinh ty khoi d4u hodc

vecto; va phuong phap san xuét san phdm dich st dung vi sinh vat téi td hop.

Dé dat dugc céc muc dich cia sang ché, mot khia canh cta sang ché 1a @& xuét
phén tit axit nucleic ¢6 hoat tinh khéi diu bao gdm c6 it nhat mot trinh tw nucleotit dugc

chon tir nhém bao gdbm SEQ ID NO: 1 dén 3.
MBS ta vin tit cic hinh vé

Fig.1 @b thi thé hién c4c két qua clia thir nghiém protein phat huynh quang xanh
(Green Fluorescent Protein — GFP) minh hoa cuong d6 do dugc cua cac viung trinh tu
khéi dau theo sang ché, trong d6 Fig.1(A) thé hién cac két qua cia thir nghiém GFP dbi
v6i cac ving trinh tu khoi dau dua trén Corynebacterium glutamicum ATCC13032, va
Fig.1(B) thé hién cac két qua cua thir nghiém GFP dbi v6i céc ving trinh tw khéi dau
dua trén Corynebacterium glutamicum ATCC13869;

Fig.2 d6 thi thé hién cac két qua sic ky 1ong hiéu nang cao (High-performance
liquid chromatography: HPLC) x4c nhan sy san sinh psicoza, trong d6 Fig.2(A) thé hién
két qua cia phan ung véi co chit fructoza st dung Corynebacterium glutamicum
ATCC13032/CJ4-ATPE-2, Fig.2(B) thé hién két qua ctia phan (mg vdi co chét fructoza
st dung Corynebacterium glutamicum ATCC13032/SPL1-ATPE-2, va Fig.2(C) thé
hién két qua ciia phan tmg véi co chét fructoza st dung Corynebacterium glutamicum

ATCC13032/SPL7-ATPE-2; va

Fig.3 d6 thi thé hién céc két qua HPLC xé4c nhan su san sinh tagatoza, trong do

Fig.3(A) thé hién két qua ctia phan tmg vdi co cit fructoza sir dung Corynebacterium
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glutamicum ATCC13032/CJ4-TN(m), va Fig.3(B) thé hién két qua ctia phan tng véi co
chét fructoza st dung Corynebacterium glutamicum ATCC13032/SPL13-TN(m).
Mo ta chi tiét sang ché

Nhu dugc sit dung trong sang ché, thuit ngit “vung trinh tu khoi ddu” dé cap dén
trinh ty axit nucleic khong dich ma nam & phén dau cia vung ma hoa, bao gém Vi tri
gin dinh polymeraza va c6 hoat tinh khéi ddu su phién mi ctia gen ndm & phén sau cia
vung trinh ty khéi d4u thanh mARN, tirc 13, mién ADN c6 gén polymeraza va bét dau

phién ma gen. Ving trinh ty khéi ddu ¢6 thé & vi tri 5’ ciia mién bét diu phién ma mARN.

Theo sang ché, cac phan tir axit nucleic, ¢ hoat tinh khéi dau gbm c6 mot trinh tu
nucleotit bt ky dwoc chon tir nhém gdm SEQ ID NO: 1 dén 3 (tre 14, trinh tu nucleotit
c¢6 ma nhan biét SEQ ID NO: 1, SEQ ID NO: 2, hogc SEQ ID NO: 3), duoc dit tén I4n
luot 14 SPL1, SPL7, va SPL13. C4c phan tir axit nucleic c6 hoat tinh khéi dau ciing c6
thé dugc dat tén 1a cac ving trinh ty khoi dau, va tit ca cac thuat nglt dugc mo ta & trén

c6 thé duoc st dung trong toan bd ban md ta sang ché.

Ving trinh ty khéi ddu theo sang ché kich hoat su biéu hién cta gen dich, thuong
duoc lién két hoat dong v6i phan tir axit nucleic c¢6 hoat tinh khai dau trong vi sinh vit

dich, va c6 thé duoc sir dung nhu 13 ving trinh tu khéi d¢iu ding chung.

Ngoai ra, trinh ty ving trinh tu khéi ddu theo sang ché c6 thé duge sta ddi bang
c4c phuong phap dot bién gen thong thuong da biét, vi du tién hoa truc tiép, dot bién
gen huéng vi tri dich, v.v.. Theo d6, ving trinh trr khéi ddu c6 thé bao gém, nhung khong
gi6i han, trinh tw nucleotit bt ky c6 do trong ddng 14 70% hoic cao hon, tdt hon 12 80%
hodc cao hon, tot hon nita 14 90% hodc cao hon, thim chi tét hon nita 12 95% hoéc cao
hon, thdm chi con t6t hon nita 12 98% hoic cao hon, va tét nhét 12 99% hodc cao hon,
v6i SEQ ID NO: 1, SEQ ID NO: 2, hodc SEQ ID NO: 3, va ¢6 hoat tinh khéi dau twong
tw. Pong thoi, trinh tu nucleotit bt ky c6 do trong ddng néu trén, trong d6 mot phén
trinh tu bi cét bo, sta dbi, thay thé hodc chén thém, ciing nén duoc dién gidi 1a bao gém
trong pham vi clia phan tir axit nucleic theo sang ché mién 1a trinh tu d6 ¢ hoat tinh
khéi dau.

Cu thé, viéc thé hién “gdm ¢6 SEQ ID NO: 1, SEQ ID NO: 2, hoic SEQ ID NO:
3” khong loai tru cac truong hop thém doan, va/hoic mét doan va/hodc thay dbi, v.v.,

cua nucleotit ¢6 thé xay ra trong khi lién ket véi gen dich cung vdi viéc sir dung enzym
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gidi han, khi vung trinh ty khoi dAu twong tng duge st dung bang cach lién két voi gen
dich.

Tbt hon 13, bén canh vung trinh ty khéi d4u dé thuc hién phién m3 gen, trinh tu chi
huy bét ky dé diéu khién su phién m4, trinh ty ma héa vi tri bdm dinh ribosom mARN
thich hop, va trinh tu dé diéu khién su phién m va dich ma c6 thé dugc bao gém. Vi
du, trinh ty diéu khién thich hop cho sinh vat nhan so ¢6 thé bao gém trinh tu chi huy
hodc mién bam dinh ribosom bt k¥, nhung sang ché khong bi gi6i han & d6. Phan tir
axit nucleic c¢6 hoat tinh khéi du theo sang ché c6 thé gdm c6 trinh tu ding dé diéu
khién su biéu hién gen nhu dugc mo ta & trén, theo nhu clu cla nguoi co hiéu biét trung

binh trong linh vuc k¥ thuit tuong ing.

Phén tr axit nucleic, gdm c6 mét trinh tu nucleotit bét ky dugc chon tir nhém g6m
SEQ ID NO: 1 dén 3, c6 hoat tinh khéi dau c6 thé bao gdm, nhung khong gidi han, mbi
dd nhu c6 thé duge chudn bi tir trinh tu gen da biét, vi du, trinh tu nucleotit bat ky c6
hoat tinh khéi d4u theo sang ché nho sy lai tao véi trinh ty twong hop véi toan bd hodc
mdt phén trinh tu nucleotit SEQ ID NO: 1 dén 3 theo sang ché duéi didu kién nghiém

ngat.

Nhu duge st dung & ddy, thuat ngit “d6 twong ddng” chinh 13 phin trim ddng nhat
gitta hai nira polynucleotit hodc hai nira polypeptit. P9 tvong dong trinh tu gitta nira nay
va nira khéac c¢6 thé dugc xac dinh bang k¥ thuét di biét trong linh vuc k§ thuit tuong
tng. Vi dy, d6 twong ddng c6 thé duge x4c nhan st dung phdn mém chuén hoéa dé tinh
toan cac tham sb ching han nhu diém sb, tinh déng nhit va tinh twong tu (tdt hon 13
BLAST 2.0) hoic bang cach so sanh cac trinh tu théng qua céc thi nghiém lai tao mién
nam trong diéu kién nghiém ngat dinh trudc, va diu kién lai tao thich hop dinh trudce
c6 thé duoc xac dinh bang phuong phap da biét ddi véi ngudi ¢6 trinh do trung binh
trong linh vuc k§ thuét twong Gng trong pham vi cong nghé twong tng (vi du J.
Sambrook et al., Molecular Cloning, A Laboratory Manual, 2nd Edition, Cold Spring
Harbor Laboratory press, Cold Spring Harbor, New York, 1989; F.M. Ausubel et al.,
Current Protocols in Molecular Biology, John Wiley & Sons, Inc., New York).

“Piéu kién nghiém ngit” la diéu kién cho phép su lai tao ddc biét gifta cac
polynucleotit. Piéu kién nay dugc mb ta chi tiét trong cac tai liéu tham khao (vi dy J.

Sambrook et al., supra). Vi du, diéu kién lai tao, khi cac gen véi do tuong déng cao, (vi
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du cac gen véi dO twong déng 1én dén 80% hoic cao hon, tdt hon 13 90% hoic cao hon,
t5t hon nira 1a 95% hoic cao hon, tham chi t6t hon nira 1a 97% hodc cao hon, va thim
chi con tt hon nita 1a 99% hodc cao hon) dugc lai tao, va cac gen véi do twong déng
thép hon cac mirc néu trén khong dugc lai tao; hodc diéu kién rira, khi thuc hién rira mot
14n, t6t hon 1a tir 2 dén 3 lan, trong cac didu kién néng dd mudi va nhiét do tuong tng
v6i didu kién rira thong thuong cho lai tao (tirc 13, & nhiét do 60°C va c6 thé bao gdm 1
thé tich dung dich dém chtra d€m nudc mudi va natri citrat (saline-sodium citrate: SSC),
va 0,1% natri dodecyl sulfat (sodium dodecyl sulfate: SDS)), t6t hon 12 nhiét d6 60°C,
bao gdm 0,1xSSC, va 0,1% SDS, tét hon nita Ia & nhiét d6 68°C, bao gdbm 0,1xSSC, va
0,1% SDS. Mic di sy khong tuong thich gifta cac nucleotit c6 thé xay ra do tinh nghiém
ngit ciia phép lai tao, hai axit nucleic cAn phai c6 trinh tu twong hgp. Thuét ngit “twong
hop” dugce str dung dé mo ta mbi quan hé giita cac gbc nucleotit ¢ thé lai v6i nhau. Vi
du, dbi véi cac gbe nucleotit, adenosin twong hop véi thymin va cytosin tuong hop véi
guanin. Theo do, sang ché co6 thé bao gdm khong chi céc trinh tu axit nucleic twong tu
dang ké ma con chira cac doan axit nucleic phan 14p twong hop véi trinh tu hoan chinh.
Tét hon 13, polynucleotit c6 d6 twong ddng c6 thé dugc phat hién str dung diéu kién lai
tao bao gdbm diéu kién lai tao tai gia tri nhiét dd néng chay (melting Temperature: Tm)
1a 55°C va céc didu kién dugc mo ta & trén. Dong thoi, gia tri Tm c6 thé 13 60°C, 63°C,
hodc 65°C, nhung khong gidi han & d6 va c6 thé duge diéu khién thich hop bdi nguoi
c6 hiéu biét trung binh trong linh vuc k§ thuit trong ting tlly theo muc dich cu thé. ba
biét ring tinh nghiém ngat dbi véi lai tao polynucleotit phu thudc vao ¢ dai va mic do
bd sung ctia cac polynucleotit va cac bién thé da dugc biét dén trong linh vuc k¥ thuat

tuong tng (tham khao Sambrook et al., supra, 9.50 - 9.51, 11.7 - 11.8).

Phén t axit nucleic c6 hoat tinh khéi dau theo séng ché c6 thé dugc phan lap hodc
didu ché sir dung céc k§ thuat sinh hoc phén tir tiéu chuén. Vi du, phan tir axit nucleic
c6 thé duge diéu ché sir dung k¥ thuat tdng hop tiéu chuén sir dung bd cong cu téng hop

ADN tu dong, nhung phuong phép didu ché khong bi gi6i han & do.

Khia canh khdc theo sang ché d& xuét catxet biéu hién gen bao gdm phén tir axit

nucleic va gen dich theo sang ché.
Phan tr axit nucleic theo sang ché turong tu nhu dugc mo ta & trén.

Nhu dugce st dung & day, thudt ngit “catxet biéu hién gen” 1a catxet don vi bao
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gbm ving trinh ty khéi dau va gen dich va do d6 co thé biéu hiéu gen dich dwoc lién két
v6i phin sau ctia ving trinh tu khéi dau. Catxet biéu hién gen nhu thé ¢6 thé bao gdm
cac yéu tb khac nhau c6 thé hd tro su biéu hién hidu qua gen dich, bén trong hodc bén
ngoai catxet. Catxet bidu hién gen c¢6 thé thuong bao gdm tin hidu két thic phién ma,
mién bam dinh ribosom, va tin hiéu két thiic dich m4, bén canh vung trinh ty khéi dau

duoc lién két hoat dong véi gen dich.

Nhu duoc sit dung & déy, thuat ngit “gen dich” d& cap dén gen ma hoa protein s&

duoc bi€u hién trong vi sinh vat.

Vi du, gen dich c6 thé 12 gen lién quan trong qua trinh tao ra san phdm dugc chon
tir nhém gdm c6 sacarit (vi du psicoza hoic tagatoza), cac axit amin dang L (L-lysin, L-
valin, v.v.), c4c axit hitu co, cic enzym, va su két hop ctia chung, nhung khong bi gisi
han & d6. Tét hon 13, gen dich c6 thé 1 gen ma héa enzym chuyén héa dudng hoic
enzym gin 1ién v6i qua trinh sinh tdng hop axit amin, gen ma hoa enzym gin lién véi
kha nang khir, gen ma héa enzym gin lién véi qua trinh sinh tdng hop axit hitu co, hodc
gen ma hoa enzym gin lién véi sy giai phong san pham dich, nhung sang ché khong bi
giéi han & d6. Tét hon nita 13, gen dich c6 thé 13 gen ma hoa enzym xuc tac sy epime
hoéa psicoza (psicoza epimeraza), gen mad héa enzym epime hoa tagatoza (tagatoza
epimeraza), hodc gen ma hoéa enzym epime hda tagaturonat (tagaturonat epimeraza), gen
ma héa enzym dehydro hoa (dehydrogenaza) glyceraldehyt-3-phosphat phu thudc
nicotinamit adenin dinucleotit phosphat (NADP) (NADP-dependent glyceraldehyde-3-
phosphate dehydrogenase), hoic gen ma héa enzym chuyén gbc amin (aminotransferaza)

trong axit amin mach nhanh, nhung sang ché khong bi gi6i han & dé.

Enzym psicoza epimeraza c6 thé dugc goi tit 1a ATPE va la enzym psicoza-3-
epimeraza c6 hoat tinh chuyén héa fructoza thanh psicosza. Bén canh d6, enzym
tagaturonat epimeraza hodc enzym tagatoza epimeraza (axit hexuronic C4-epimeraza;
patent Han Qudc s6 10-1550796) c6 thé dwogc goi tat 1a UxaFE, va 14 enzym c6 hoat tinh
chuyén hoa fructuronat thanh tagaturonat hodc chuyén héa fructoza thanh tagatoza.
Enzym d& hydro hoa glyceraldehyt-3-phosphat phu thudc NADP c6 thé duogc goi tit 1a
GapN, va 14 enzym c6 hoat tinh chuyén héa glyceraldehyt 3 phosphat duéi dang co chét
thanh 3-phosphoglyxerat. Enzym chuyén gdc amin trong axit amin mach nhanh c6 thé
dwoc goi tit 14 IIVE, va 13 enzym xtc tac bude cudi ciing trong con dudng sinh tdng hop

c4c axit amin mach nhanh. C4c trinh ty ctua cdc gen ma héa ATPE, UxaE, GapN, va
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IIVE c6 thé d& dang thu duoc thong qua co so dit lidu da biét ching han nhu GenBank
ctia Vién strc khée qudc gia Hoa Ky (NIH - USA) bdi nguoi co hiéu biét trung binh
trong linh vuc k¥ thuat tuong ing. Cac gen ma hoa ATPE, UxaE, GapN, va IIvE la cac
gen dich minh hoa c6 thé lién két hoat dong vé&i phén tir axit nucleic c6 hoat tinh khoi
d4u theo sang ché, va ving trinh tu khéi du theo sing ché c6 thé st dung khong gidi
han gen bét ky c6 thé dugc biéu hién trong vi sinh vat bdi vung trinh tu khoi dau da
nidng, nhu 1a gen dich. Nhu dugc st dung ¢ ddy, thuét ngit “dugc lién két hoat dong” c6
nghia 13 trinh tu ctia cic gen néu trén va trinh ty ving trinh tu khaéi dAu duoc lién két vé
mit chirc nang sao cho trinh ty axit nucleic c6 hoat tinh khoi déu theo sang ché c6 thé
khéi dong va dan xép su phién mi ctia gen dich. Lién két hoat dong c6 thé dugc tao ra
sit dung k¥ thuat tai to hop gen da biét trong linh vuc k¥ thuat twong tmg, va su phan
cit va lién két ADN vi tri dic hidu c6 thé duoc tao ra st dung c4ac enzym phén cat va
lién két, v.v., da biét trong linh vuc k§ thuat twong tng, nhung sang ché khong bi gisi

han & dé.

Khia canh khéc nita theo sang ché 1a d& xuét vecto tai td hop c6 chira (i) phén t&
axit nucleic theo sang ché hoc (ii) catxet biéu hién gen chira phan tir axit nucleic theo

sang ch¢ va gen dich.
Phan tir axit nucleic va catxet bi€u hién gen giong nhu dugec mo6 ta & trén.

Nhu duoce str dung & day, thudt ngit “vecto” 1a phan tt ADN nhén tao s& hitu vat
liéu gen cho phép biéu hién gen dich trong t& bao chi thich hop, va t6t hon 13, cu trc
ADN bao gbm trinh tu nucleotit ciia gen dugc lién két hoat dong véi trinh tu diéu hoa
thich hop. Trinh ty diéu hoa ¢6 thé bao gdm, bén canh ving trinh ty khéi diu c6 kha
ning khéi dong phién ma, trinh tu chi huy bat ky dé diéu hoa su phién ma do, trinh tu
ma héa mién bam dinh ribosom mARN thich hop, va trinh tu dé diéu hoa sy phién ma

va dich m3, nhung sang ché khéng bi gi6i han & do.

Vecto duoc sir dung theo sang ché c6 thé khong bi gi6i han cu thé mién 13 vecto
d6 c6 thé bidu hién trong té bao chi, va t& bao chu c6 thé duge bién nap sir dung vecto
bét ky da biét trong linh vuc k§ thuit twong tmg. C4c vi du vé vecto thong thudng duoc
sir dung c6 thé bao gdm cic plasmit, cic cosmit, cac virut va cac thé thuc khudn tu nhién
hodc tai td hop. Vi du, pWEIS5, MI13, ABL3, 1BL4, AIXII, AASHII, JAPII, 2t10, Jt11,

CharondA, Charon2lA, v.v., ¢6 thé duoc sir dung 1am véi vecto thé thuc khudn hoic
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vecto cosmit; va cdc plasmit dva trén pBR, pUC, pBluescriptll, pGEM, pTZ, pCL, pET,
v.v., ¢6 thé dugc sir dung 1am vecto plasmit. Vecto duge sir dung theo sang ché khong
bi gi6i han cu thé ma vecto biéu hién da biét bit ky ciing c6 thé duoc sir dung. Ngoai ra,
ving trinh ty khéi ddu noi sinh trong nhidm sic thé c6 thé dugc thay thé bang phan tir
axit nucleic c6 hoat tinh khéi diu theo sang ché nho vecto dua nhiém sic thé vao trong
té bao chu. Viéc dua phén tir axit nucleic vao nhiém sic thé c6 thé dugc thuc hién béng
phwong phap da biét trong linh vuc k¥ thuat tvong tmg, vi du tai t& hop tuong ddng. Vi
du, cé thé st dung céc vecto pECCGI117, pDZ, pACYC177, pACYC184, pCL, pUC19,
PBR322, pMW118, pCCIBAC, pCES208, pXMJ19, v.v., nhung vecto khong bi gidi han
& d6. Vi vecto theo sang ché c6 thé duoc dua vao trong nhidm sic thé thong qua tai td
hop twong ddng, c6 thé bao gdm thém du hiéu lira chon d& x4c nhén viéc dua vao nhidm
sdc thé nhu thé. DAu hiéu luva chon duoc st dung phuc vu cho viéc lya chon té bao bién
nap, tuc 1a, dé x4c nhén viéc chén phén tir axit nucleic dich, va cac dau hiéu c6 kha ning
cung cap cac kidu hinh c6 thé lya chon ching han nhu khang thubc, nhu ciu dinh dudng,
khéng cac tAc nhan doc hai, va biéu hién cac protein bé mit c6 thé dugc st dung. Trong
céc truong hop khi duge xir Iy véi cac tac nhan chon loc, chi c6 cac té bao c6 kha ning
biéu hién cac ddu hiéu chon loc ¢6 thé tdn tai hodc bidu hién cac tinh trang kiéu hinh

khéc, va do do c6 the lya chon dugc céc t€ bao bién nap.

Nhu duoc st dung & ddy, thuat ngit “bién nap” dugc sir dung dé chi quy trinh dua
vecto bao gdm polynucleotit ma héa protein dich vao t& bao chu, nho d6 cho phép bidu
hién polynucleotit du’qé mi hoa béi protein trong t& bao chil. Véi polynucleotit dugc
bién nap, khéng quan trong viée né c6 duoc dwa vao nhidm sic thé cua té bao chu va
nam trong hay ngoai nhidm séc thé, mién 12 n6 c6 thé duoc bidu hién trong t& bao chu.
Pong thoi, polynucleotit bao gdm ADN va ARN ma héa protein dich. Polynucleotit ¢6
thé dugc dua vao & dang bét ky mién 13 n6 c6 thé dugc dwra vio trong té bao chi va dugc
biéu hién & d6. Vi du, polynucleotit c6 thé dugc dua vao té bao chu & dang catxet biéu
hién 14 cdu tric di truyén bao gdém tit ca cac thanh phan can thiét doi hoi phai c6 dé tu
bidu hién, hodc & dang vecto c6 chtra catxet biéu hién. Catxet biéu hiéu hoic vecto c6
chira polynucleotit c6 thé 1a d6i twgng chira, vi du, phan tir axit nucleic gdm c6 trinh tyr
nucleotit teong ung v4i SEQ ID NO: 1, SEQ ID NO: 2, hodc SEQ ID NO: 3 theo sang
ché, c6 hoat tinh khéi dau, va c6 thé 13 vecto, ma gen dich khong lién két hoat dong.

Tham chi trong truong hop nay, phéan tir axit nucleic ¢ hoat tinh khéi dau c6 thé duoc
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thay thé bang ving trinh tu khéi ddu ndi sinh trong t& bao chu (vi du vi sinh vat thudc
chi Corynebacterium) va nhd sy tai tb hop twong ddng. Nhu véy, gen noi sinh trong té

bao chu c6 thé dugc bicu hién.

Phuong phap bién nap c6 thé bao gdm phwong phap bét ky c6 thé dua cac axit
nucleic vao té bao, va su bién nap co thé dugc thuc hién b%lng cach lya chon k¥ thuat
tiéu chudn pht hop nhu da biét trong linh vuc k¥ thuat twong tmg tity theo té bao ch.
Vi du, phuong phép c6 thé bao gdm mé 18 bing dién, két tia canxi phosphat (CaPOs),
két tia canxi clorua (CaCly), vi tiém, phwong phép polyetylen glycol (PEG), phuong
phip DEAE-dextran, phuong phéap liposom cation, va phuong phép liti axetat-DMSO,

v.v., nhung sang ché khong bi gi6i han & d6.

Khia canh khéc nira theo sang ché dé& xuét vi sinh vat tai td hop c6 chira phén t
axit nucleic c6 hoat tinh khéi dau theo sang ché, catxet biéu hién gen, hoic vecto tai tb

hop c6 chira catxet biéu hién gen.

Phan tr axit nucleic c6 hoat tinh khéi dAu, catxet biéu hién gen, va vecto tai td hop

gidng nhu duwgc mo ta ¢ trén.

Catxet bidu hién gen va vecto tai td hop c6 thé duge dua vao vi sinh vat bing cach

bién nap.
Pong thoi, sy bién nap gong nhu dd dugc mo ta ¢ trén.

Nhu dugc st dung & day, thuat ngit “vi sinh vat” 1a khéi niém bao gém ca hai loai
vi sinh vét kiéu dai va vi sinh vét bién ddi gen tu nhién hodc nhan tao, va c6 thé 13 vi
sinh vat ¢6 co ché yéu di hoic ting cudong cu thé do sw chén gen ngoai lai hodc ting
cudng hodc 1am yéu hoat tinh ctia gen ndi sinh. Nhu duge st dung & day, vi sinh vét ¢6
thé bao gdm, ma khong gidi han, vi sinh vt bit ky, trong d6 phén tir axit nucleic ¢ hoat
tinh khoi du theo sang ché duge dwa vao c6 thé ¢6 chirc nang 14 ving trinh ty khoi dau.

Tét hon 1, vi sinh vat c6 thé 14 vi sinh vat thudc chi Corynebacterium, va tbt hon
nita la, Corynebacterium  glutamicum,  Corynebacterium  ammoniagenes,
Brevibacterium  lactofermentum,  Brevibacterium  flavum,  Corynebacterium

thermoaminogenes, Corynebacterium efficiens, v.v.. Thdm chi tot hon nita 13, vi sinh

vét c6 thé 1a Corynebacterium glutamicum, nhung sang ché khong bi gi6i han & d6.

Theo khia canh khéc nita, sang ché d& xuit phuong phép san xuét san phim dich,
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bao gdm (a) nudi ciy vi sinh vat tai t5 hop theo sing ché trong méi trudng dinh dudng
thich hop; va (b) thu hdi san phdm dich tir vi sinh v4t hodc moi truong nudi cdy vi sinh

A

vat.

Nhu dugc st dung & day, thudt ngit “san phim dich” c6 thé duge chon tir nhém
gdm c6 cac sacarit (vi du psicoza hodc tagatoza), cac axit amin dang L (vi du L-lysin,
L-valin), c4c axit hitu co, cac enzym, va két hop cia chiing. “Sacarit” 13 carbohydrat c6
vi ngot, va cé thé dugc chon tir nhém gém co, vi du, glucoza, fructoza, galactoza,
alluloza, tagatoza, xyloza, lactoza, sucroza, va két hop ciia chiing, nhung sang ché khong
bi gigi han & do.

“Axit amin” hodc “axit amin dang L.” n6i chung dé chi don vi cdu thanh co ban
clia protein trong ¢6 nhém amin va nhém carboxyl duge lién két v6i ciing mot nguyén
tir cacbon. Axit amin c6 thé duogc chon tir nhém gE‘)m co, vi du, glycin, alanin, valin,
leucin, isoleucin, threonin, serin, cystein, glutamin, metionin, axit aspartic, asparagin,
axit glutamic, lysin, arginin, histidin, phenylalanin, tyrosin, tryptophan, prolin, va két
hop ctia chiing, nhung sang ché khéng bi gidi han & d6. Cac axit hitu co c6 thé 1a cac
hop chit hitu co c6 tinh axit, vi du, cic hop chét nay ¢ chira nhém carboxy va nhém
sulfonic. Cac vi du cu thé v& cac axit hitu co c6 thé bao gém axit lactic, axit axetic, axit
sucxinic, axit butyric, axit palmitic, axit oxalic, axit tartaric, axit citric, axit propionic,
axit hexenoic, axit capric, axit caprylic, axit valeric, hodic axit citric, nhung sang ché
khong bi gi6i han & d6. “Enzym” c6 nghia 14 cac chét xvc tac protein didu hoa cic phan
ung hoa hoc trong sinh vt séng, va cu thé 13, cac enzym dong vai tro lam chét xuc tac
lam giam ning luong hoat hoa can ¢ cho phan g bang cach tao ra phirc enzym-chét
phan g bang cach bam dinh va céc chét phan ung. Vi du, mot s§ enzym c6 thé lién
quan dén su san sinh céc sacarit (vi du psicoza hodc tagatoza), va tdt hon nita 13, céc
enzym ndy co thé 14 psicoza epimeraza, tagatoza epimeraza, hoic tagaturonat epimeraza,
nhung sang ché khong bi giéi han & d6. Cac san phim dich c6 thé bao gbm san phdm
dich bét ky cé thé dugc san sinh nho sy biéu hién cta gen dich, dugc lién két hoat dong
v6i ving trinh tw khéi ddu theo sang ché, nhung san pham dich khong bi giéi han & 6.

Nhu duge st dung & day, thuat ngit “nudi cdy” dé cap dén viéc nudi dudng vi sinh
vat duéi cac didu kién méi trudng nhan tao thich hop. Theo sang ché, quy trinh nubi cdy
c6 thé duoc thuc hién dya trén méi truong nudi cdy phit hop va cac diéu kién nudi cdy

da duoc biét dén rong rai trong linh vuc k§ thuat twong tng. Tt hon 13, quy trinh nudi
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cay co thé dugc thuc hién lién tuc trong mdt mé, phan mé hodc quy trinh nudi cay phan

mé 13p lai, nhung sang ché khong bi gi6i han & do.

Mdi truong dinh dudng duoc st dung trong qua trinh nudi ciy phai théa man phu
hop céc nhu cdu ciia cic chung vi sinh vat cu thé. Mbi trudng nudi cdy dbi voi cac vi
sinh vét thudc chi Corynebacterium va chi Escherichia 3 dugc bdc 16 (vi du, trong tai
liéu Manual of Methods for General Bacteriology. American Society for Bacteriology.
Washington D.C., USA, 1981). Ngudn cacbon duogc st dung trong moi truong dinh
dudng c6 thé bao gdm dudng va cac carbohydrat ching han nhu glucoza, sucroza,
lactoza, fructoza, maltoza, tinh bot, va xenluloza; cac loai diu va chét béo chéng han
nhu ddu d4u nanh, dau huéng duong, dau thau dau va dau dira; cac axit béo chéng han
nhu axit palmitic, axit stearic, va axit linoleic; c4c alcohol ching han nhu glycerol va
etanol; va cac axit hitu co ching han nhu axit gluconic, axit axetic, va axit pyruvic,
nhung sang ché khong bi giéi han & d6. Céc vat licu nay c6 thé duoc st dung riéng 18
hodc duéi dang hdn hop. Pébi véi nguf‘)n nito dugc st dung, pepton, cao ndm men, chit
chiét xuét tur thit bo, cao mach nha, dich chiét ngo cd ddc, bot ba dau nanh, va uré hodc
cac hop chit v6 co ching han nhu amoni sulfat, amoni clorua, amoni phosphat, amoni
carbonat, va amoni nitrat c¢6 thé dugc st dung, nhung nguén ni-to khong bi gidi han &
do. Nguff)n ni-to ciing ¢6 thé dugce sir dung riéng 1€ hodc duéi dang hdn hop. Pbi voi
ngudn phospho, kali dihydro phosphat hoic dikali hydro phosphat hodc cac mubi chira
natri twong g c6 thé duoc st dung, nhung ngudn phospho khong bi gidi han & do.
Ngoai ra, mdi truong nudi cdy c6 thé bao gdm mudi kim loai ching han nhu magié sulfat
hoic st sulfat can thiét cho sy sinh truéng. Hon nita, céc chit thiét yéu cho su sinh
trudng chéng han nhu céc axit amin va cic vitamin ¢6 thé duoc st dung bén canh céac
vt liéu duoc dé cap & trén. Pong thoi, cc tién chit thich hop ciing c6 thé duge bd sung
vao moi trudng nudi cdy. Tt hon 13, khi san pham dich cin taora la enzym, moi trudng
dinh dudng c6 thé chira co chit cia enzym do. Vi dy, fructoza cé thé sir dung lam co
chit cho psicoza epimeraza, tagatoza epimeraza, hodc tagaturonat epimeraza, c6 thé
duge bao gdm trong moi truong dinh dudng. Cac vat liéu ngudn néu trén cb thé duge
cép thich dang vao méi trudong nudi cdy theo cach phan mé hodc lién tuc trong subt qua
trinh nu6i céy. Céc quy trinh nuoi céy khac nhau nay da dugc boc 19, vi du, trong tai
liéu tham khdo (“Biochemical Engineering” by James M. Lee, Prentice-Hall

International Editions, pp 138 - 176).
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D6 pH ctia mdi trudng nudi cly c6 thé duoc didu chinh bing hop chit bazo thich
hop ching han nhu natri hydroxit, kali hydroxit, hodc amoniac, hodc hop chét axit thich
hop chiang han nhu axit phosphoric hoidc axit sulfuric. Ngoai ra, viéc tao bot c6 thé duge
kiém soat bing tac nhan chdng tao bot ching han nhu este polyglycol ciia axit béo. Dé
duy tri diéu kién hiéu khi khi nubi cdy, oxy hozc hdn hop khi chira oxy (vi du khong khi)
6 thé dugc dan vao. Nhiét d6 nudi céy co thé thuong & pham vi tir 20°C dén 45°C, t6t
hon 1a tir 25°C dén 40°C, nhung nhiét d6 khong bi gidi han & d6 va co thé thay ddi theo
cac didu kién nudi cdy.

Phuong phap san xuit san phdm dich theo sang ché c6 thé bao gdbm budc thu hdi
san phim dich tir vi sinh vét theo sang ché hoic tir mdi trudong dinh dudng ma vi sinh
vét dugce nudi cly. Phurong phép san xudt san pham dich tir vi sinh vat hodc mdi trudng
dinh dudng noi vi sinh vt dwoc nudi cdy 13 phan 14p hodc thu hdi san phdm dich sir
dung phan Ung thich hop da dugc bdc 10 trong linh vue k¥ thuét tuong tng. Vi du, cac
phuong phép c6 thé bao gém xir Iy bing chét lam két tia protein (phwong phép tich
bang mubi), ly tdm, chiét tach, siéu am, siéu loc, thAm tach, cac phwong phap sic ky
khéc nhau ching han nhu séc ky rdy phén tir (Ioc gel), sic ky hép phu, sic ky trao dbi
ion, sic ky ai luc, v.v., va két hop ctia ching, nhung séng ché khong bi gii han & do.
Bude thu hdi ¢o thé bao gdm quy trinh tinh sach, va ngudi ¢6 trinh d6 trung binh trong
linh vuc k¥ thuét tuong tng cé thé Iya chon quy trinh thich hop tir cdc quy trinh tinh

sach khac nhau va st dung néu can.
Vi du thue hién sang ché

Sau day, sang ché s& dugc mo ta chi tiét hon duva trén cac vi du thuc hién dudi day,
v.v., dé gitip ngudi doc hidu rd vé sang ché. Tuy nhién, cac vi du niy c6 thé duogc stra
d6i theo nhiéu cach thirc khac nhau va can hiéu rang pham vi ciia sang ché khéng bi gisi
han & céc vi du nay. Cac vi du theo sang ché dugc dua ra chi nhim muc dich giai thich

du chi tiét cho nhitng ngudi ¢ hidu biét trung binh trong linh vuc k¥ thuat twong tng.
Vi du 1: Xé4c nhan sy biéu hién gen dich duoc giy ra béi vung trinh tu khéi dau
1-1. Chuén bi c4c vecto tai td hop chira céc trinh tu ving trinh tw khédi dau

Pé tdng hop ving trinh ty khéi ddu c6 kha nang kich thich sy hidu hién cta gen
dich, céc trinh ty vung trinh tu khéi d4u khéc nhau c6 nguén géc tir vi sinh vat thudc chi

Corynebacterium va vi sinh vét thudc chi Escherichia dugc phan tich. Cac vung trinh
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tw khoi ddu c6 cac trinh ty nucleotit dwoc bidu dién bing cac ma nhan biét SEQ ID NO:

1,2, va 3 duoc tong hop va dat tén 14n luot 13 SPL1, SPL7, va SPL13.

Dua trén c4c ving trinh tw khéi ¢iu SPL1, SPL7, va SPL13 da chuén bi bing cach
téng hop 1am mach khuon, phan (mg chudi tring hop PCR duge thuc hién st dung céc
doan mbi 1a SEQ ID NO: 4 va SEQ ID NO: 5 bao gé)ln cac vi tri giogi han Kpnl/EcoRV
[Sambrook et al, Molecular Cloning, a Laboratory Manual (1989), Cold Spring Harbor
Laboratories]. Phan ttng PCR duogc thuc hién duéi cac diéu kién sau dy: bién tinh &
nhiét 9 94°C trong thoi gian 5 phut; 30 chu ky bién tinh & nhiét d6 94°C trong thoi gian
30 gidy, gin moi & nhiét d6 60°C trong thoi gian 30 gidy, va kéo dai chudi ¢ nhiét do
72°C trong thoi gian 30 gifly; va kéo dai chudi & nhiét d6 72°C trong thoi gian 7 phut.
Két qué 1a, thu duqc SPL1, SPL7, va SPL13 & kich thudc khoang 300 bp.

Khung doc mé (Open Reading Frame: ORF) clia gen GFP thu dugc bang cach
thue hién phan trng PCR st dung vecto pGFPuv (Clontech, USA) lam mach khuén cling
v6i cac doan mdi c6 ma nhan biét SEQ ID NO: 6 va SEQ ID NO: 7 bao gém cac vi tri
giéi han Psfl/EcoRV. Phan tmg PCR dugc thyuc hién duéi cac diéu kién sau day: bién
tinh & nhiét do 94°C trong thdi gian 5 phut; 30 chu ky bién tinh & nhiét d6 94°C trong
thoi gian 30 gidy, gin mdi & nhiét d6 55°C trong thoi gian 30 gidy, va kéo dai chudi &
nhiét do 72°C trong thoi gian 1 phut; va kéo dai chudi & nhiét ¢ 72°C trong thoi gian 7
phut. Két qua 13, thu duoc doan gen GFP (SEQ ID sb 14) dai khoang 716 bp.

O céc vi tri gidi han PstI va Kpnl ctia vecto con thoi pECCG117 (Biotechnology
letters, vol 13, No. 10, p.721 - 726 (1991), (patent Han Quéc s6 10-1992-0007401)), ma
c6 thé dugc hiéu hién trong vi sinh vét dang E. coli va Coryne, mdi SPLI, SPL7, va
SPL13, dugce xtt ly véi cdc enzym gidi han Kpnl va EcoRV, va ORF cia gen GFP dugc
xir Iy v6i Pstl va EcoRV dugce lién két hoat dong véi nhau st dung enzym ADN ligaza,
va nhd d6 céc vecto tai tb hop, trong d6 mdi SPL1, SPL7, va SPLI3 duoc lién két véi
GFP, dugc chudn bi va chiung dwoc dit tén 14n luot 13 pSPLI-GFP, pSPL7-GFP, va
pSPLI13-GFP.

1-2. Chuén bi ching vi sinh bién nap

Vecto pECCGI117, cac vecto tai td hop (pSPLI-GFP, pSPL7-GFP, va pSPLI3-
GFP) dugc chudn bi & trén, va p117-CJ4-GFP, bao gdm vung trinh ty khoi dau pej4 da

duge boc 16 tir trude (patent Han Qubc sé 10-0620092), dugc bién nap l4n luogt vao
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Corynebacterium  glutamicum ATCC13032 va Corynebacterium  glutamicum
ATCC13869 bang phuong phap xung dién (Appl. Microbiol. Biotechnol. (1999) 52: 541
- 545), twong mg, va cac ching bién nap duogc thu trong dia thach Luria-Bertani (LB)
chira kanamycin (25 mg/L). Cac ching bién nap thu duoc dya trén ATCC13032 14n lugt
dugc dat tén 1a  Corynebacterium  glutamicum ATCC13032/pECCG117,
Corynebacterium glutamicum ATCC13032/SPL1-GFP, Corynebacterium glutamicum
ATCCI13032/SPL7-GFP, Corynebacterium glutamicum ATCC13032/SPL13-GFP, va
Corynebacterium glutamicum ATCC13032/CJ4-GFP. Bén canh d6, cic ching bién nap
thu duoc dua trén ATCC13869 14n lugt duogc ddt tén 1a Corynebacterium glutamicum
ATCCI13869/pECCG117, Corynebacterium glutamicum ATCC13869/SPL1-GFP,
Corynebacterium glutamicum ATCC13869/SPL7-GFP, Corynebacterium glutamicum
ATCC13869/SPL13-GFP, va Corynebacterium glutamicum ATCC13869/CJ4-GFP.

6 loai ching bién nap thu duoc béng cach bién nap néu trén, tuc I3,
ATCC13032/SPL7-GFP, ATCC13032/SPL13-GFP, ATCC13032/SPL1-GFP,
ATCC13869/SPL7-GFP, ATCC13869/SPL13-GFP, va ATCC13869/SPL1-GFP, l4n
luot dugc dat tén 1a CA01-2301, CA01-2302, CA01-2303, CA01-2304, CA01-2305, va
CA01-2306, twong tng, va sau d6 dugc giri Iuu trit tai Trung tAm nudi cdy vi sinh vét
Han Quéc (Korean Culture Center of Microorganisms: KCCM), co quan luu chiing qubc
té theo Hiép udc Budapest, ngay 17/02/2017, v6i ma sb truy cdp lan luot la
KCCMI11971P, KCCM11972P, KCCM11973P, KCCM11974P, KCCM11975P va
KCCM11976P.

1-3. X4c nhén hoat tinh ctia cac vung trinh ty khéi dau

Pé x4c nhan hoat tinh cua céc ving trinh ty khoi ddu SPL1, SPL7, va SPL13, cac
ching bién nap thu dwoc trong vi du 1-2 (thc 1a, Corynebacterium glutamicum
ATCCI13032/pECCG117, Corynebacterium  glutamicum ATCC13032/CJ4-GFP,
Corynebacterium glutamicum ATCC13032/SPL1-GFP, Corynebacterium glutamicum
ATCC13032/SPL7-GFP, Corynebacterium glutamicum ATCC13032/SPL13-GFP,
Corynebacterium glutamicum ATCC13869/pECCG117, Corynebacterium glutamicum
ATCC13869/CJ4-GFP,  Corynebacterium  glutamicum ATCC13869/SPL1-GFP,
Corynebacterium  glutamicum  ATCC13869/SPL7-GFP, va Corynebacterium
glutamicum ATCC13869/SPL13-GFP) dugc nudi cdy bing phuong phdp dugc mo ta

dudi ddy va hoat tinh GFP cta ching duoc do lai.
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Céc chung bién nap dugc cdy vao mdi binh thét c¢b dung tich 25 mL cha moi
trrdng nudi ciy (glucoza (20 g), amoni sulfat (NH4)2SO04) (5 g), cao ndm men (5 g), uré
(1,5 g), KHoPO4 (4 g), KoHPO4 (8 g), MgSO4-7TH20 (0,5 g), biotin (150 pg), mudi
thiamin - HC1 (1,5 mg), mubi canxi-axit pantothenic (3 mg), va nicotinamit (3 mg) (trén
co s¢ 1 L nuéce loc), dd pH 7,2) va dugce nudi trong tu Am 14c & nhiét @6 30°C trong thoi
gian 20 gid. Cac té bao vi khuin dugc thu hdi bang ly tdm (5.000 vong/phut, 15 phit),
sau d6 rira hai 1dn vé6i dém Tris-HCI 50 mM (d6 pH 8,0), va huyén phu héa trong dung
dich dém d6. Bd sung bi thiy tinh vao dung dich huyén phu (1,25 g/1,5 mL), va st dung
may pha té bao vi hat dé pha v& céc té bao vi khuan trong thoi gian 6 phut. Sau do, tién
hanh ly tam dich thu dugc (15.000 vong/phut, 20 phut), tir d6 thu hdi phan ndi 1én, va
ndng do cua céac protein duge dinh lrong bing phuong phap Bradford. Xé4c dinh muc
d6 biéu hién gen theo phwong phép dwgc do Laure Gory va ddng sy gidi thiéu (FEMS
Microbiology Letters, 194, 127 - 133,2001) di v6i cac lvgng dich chiét t& bao vi khuén
bang nhau, trong d6 cac mau té bao vi khuén dugc chiéu anh séng kich thich c6 budc
song 488 nm, va sau d6 do anh sang phat xa & bude séng 511 nm sir dung quang phd ké
LS-50B (Perkin-Elmer), va nh¢ d6 xac dinh dugc mtrc do biéu hién ctia gen GFP (Bang
1).

Bang 1
Chung vi sinh vat D0 nhay huynh quang

ATCC13032/pECCG117 0,0

ATCC13032/CJ4-GFP 850,2
ATCC13032/SPL1-GFP 3.197.,4
ATCC13032/SPL7-GFP 3.097,7
ATCC13032/SPL13-GFP 3.051,1
ATCC13869/pECCG117 0,0

ATCC13869/CJ4-GFP 921,7
ATCC13869/SPL1-GFP 3.342,3
ATCC13869/SPL7-GFP 3.425,5
ATCC13869/SPL13-GFP 3.287,3

Nhu duoc thé hién trong bang 1 & trén, tit ca SPL1, SPL7, va SPL13 déu thé hién
c4c hoat tinh khéi ddu cta ching & hai loai Corynebacterium glutamicum khic nhau va
cling d4 thé hién d6 nhay huynh quang cao hon vung trinh ty khéi dau pcj4, ma da duge

biét dén 12 mot ving trinh tw khéi d4u manh. Tir cac két qua nay, co thé théy réng SPL1,
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SPL7, va SPL13 la c4c ving trinh tu khoi dAu rit manh c6 thé biu hién céc gen dich

trong Corynebacterium glutamicum.
Vi du 2. Péanh gia kha ning san sinh cac san phdm dich
2-1. Panh gia kha néng san sinh psicoza

(D) Chudn bi cac vecto va ching bién nap cho su biéu hién ATPE bao gém cac

trinh ty ving trinh tu khoi dau SPL1 va SPL7

Céac vecto dbi voi cac ching vi sinh Corynebacterium véi su biéu hién ting cla
gen ATPE (psicoza epimeraza c ngudn gbc tir Agrobacterium tumefaciens) dugc chudn
bi st dung SPL1 va SPL7. Khung doc m& (ORF) cua gen ATPE duoc khuéch dai bang
cach thuc hién phan tng PCR (30 chu ky phan tng trong thoi gian 30 gidy ¢ nhiét do
94°C, 30 gidy ¢ nhiét do 55°C, va 1 phut ¢ nhiét do 72°C) st dung vecto pET24-ATPE-
2 (SEQ ID s6 8) 1am mach khuon cling véi cac doan mdi twong ung véi cac SEQ ID
NO: 9 va 10. Gen ATPE di khuéch dai va cac vecto pSPLI-GFP va pSPL7-GFP dbi
voi cac ching Corynebacterium da dugc chuén bi trong vi du 1 duge xt Iy véi cac
enzym gi6i han EcoRV va Psfl, vi ATPE-2 thu dugc bang phan tmg PCR duoc lién két
hoat dong trén d6 st dung b6 kit dung hgp BD In-Fusion, va nhd d6 hoan toan chuén bi
dugc cac vecto pSPLI1-ATPE-2 va pSPL7-ATPE-2 d6i voi cac chung Corynebacterium.

Cac vecto pSPL1-ATPE-2 va pSPL7-ATPE-2 da chuin bi dugc nhu trén duoc dua
vao ching ATCC13032 bang phwong phap mé 15 bing dién, va nhd d6 chuin bi duge
céc chung SPLI-ATPE-2 va SPL7-ATPE-2.

(2) Danh gia kha ning san sinh psicoza clia cdc ching dugc bién nap

Céc chung da dugc chudn bi theo quy trinh néu trén duge nudi cdy sir dung mdi
truong dinh dudng c6 thanh phan gidng nhu & vi du 1 va cac hoat tinh ATPE cta chiing
duoc xéac dinh. Cac chuing ATCC13032/pECCG117 va ATCC13032/CJ4-ATPE-2 dugc

stt dung lam nhém do1 ching.

Céc chung duoc nudi cdy qua dém trong moi truong LB rén dit trong ti Am & nhiét
d6 30°C va san phdm nubi cdy qua dém ctia mdi chiing dugc c4y vao 25 mL mdi trudng
dinh dudng va nuoi trong tu 4m lic & nhiét 46 30°C trong thoi gian 24 gid. Dich nudi
céy duoc ly tdm va phé‘m ndi 1én duge loai bé. Thé vi khudn thu hdi dugc dugce rira véi

dung dich dém 3-[4-(2-Hydroxyetyl)piperazin-1-yl]propan-1-sulfonic axit (EPPS) (do
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pH 8,0), va phan tia thu duge duoc hoa tan trong dung dich EPPS (d6 pH 8,0). B sung
polyoxyetylen stearylamin (POESA) (1 mg/mL), thyc hién phan Gng & nhiét 4o binh
thuong trong phong trong thoi gian 1 gio va ly tdm. Sau do phén tia thu dugc nho ly
tdm duoc hoa tan trong dung dich EPPS (pH 8.,0), roi bd sung dung dich fructoza (350
g/L) 1am co chét va thuc hién phan tng & nhiét o 50°C trong thoi gian 3 gio, va phan
tng dugc két thic nho xir Iy nhiét. Sau d6, phan dich ndi dugc thu hdi nho ly thm va
lwong san phim psicoza thu dugc dugc xac dinh bang cach phan tich sic ky HPLC
(Fig.1(A), Fig.1(B), va Fig.1(C)). Luong psicoza san xuét sau khi phan tng dugc liét ké
trong bang 2 dudi day.

Béang 2
Chung vi sinh vat Fructoza (g/L) Psicoza (g/L)
ATCC13032/pECCG117 348,7 0
ATCC13032/CJ4-ATPE-2 329.9 18,8
ATCC13032/SPL1-ATPE-2 263,2 79,2
ATCC13032/SPL7-ATPE-2 280,1 67,4

Nhu duoc thé hién trong bang 2, da xac nhén dugc rang kha ning san sinh psicoza
ctia Corynebacterium glutamicum ATCC13032/SPL1-ATPE-2 va ATCC13032/SPL7-
ATPE-2 da dugc cai thién dén 321% va 258%, so véi Corynebacterium glutamicum
ATCC13032/CJ4-ATPE-2, twong tmg. Tir két qua trén, c6 thé x4c nhan rang khi sir dung
cac vung trinh tu khéi ddu SPL1 va SPL7 theo séng ché, muc d6 biéu hién cia gen ma

hoa ATPE dugc ting 1én nhd d6 xéc nhan ring hoat tinh ATPE d4 ting déng ké.
2-2. Péanh gia kha nédng san sinh tagatoza

(1) Chuén bj c4c vecto va cac chiing bién nap cho su biéu hién UxaE bao gém trinh

tu ving trinh tu khéi dau SPL13

Céc vecto dbi véi cac ching Corynebacterium duge chuan bi bang cach tach dong
gen tagatoza epimeraza (UxaE) ¢ ngudn gdc tir Thermotoga neapolitana st duyng CJ4-
GFP, trong d6 GFP dugc chén, va SPL13-GFP duoc chuén bi & vi du 1. Khung doc mé
(ORF) ctia gen TN(m) dugc khuéch dai bang cach thuc hién phan tng PCR (30 chu ky
phén ng tong thdi gian 30 gifly ¢ nhiét do 94°C, 30 gidy & nhiét d6 55°C, va 1 phit &
nhiét do 72°C) sir dung vecto pET28a-TN(m) (SEQ ID NO: 11) lam mach khu6én cung
v6i cac doan mdi tuong tmg v6i cac SEQ ID NO: 12 va 13. Gen TN(m) di khuéch dai
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va cac vecto CJ4-GFP va SPL13-GFP dbi véi cac ching Corynebacterium dugc xir Iy
véi cac enzym han ché EcoRV va Pstl, va sau d6 dugc that lai, va nho d6, cac vecto
pCJ4-TN(m) va pSPL13-TN(m) d6i v6i cac chiung Corynebacterium duge chuén bi mot

cach hoan chinh.

Céac vecto pCJ4-TN(m) va pSPL13-TN(m) chudn bi dugc duoc dua vao ching
ATCC13032 bing phuong phap mé 13 bang dién va nho d6 céc chuén bi duge cac ching
ATCC13032/CJ4-TN(m) va SPL13-TN(m).

(2) Danh gi4 kha ning san sinh tagatoza ctia cdc chiing bién nap

Céc ching vi sinh vat dugc chuén bi bang quy trinh néu trén dugc nudi cly va xir
Iy so bd trong mbi truong va cac didu kién nudi cdy gidng nhu dugc mo ta & vi du 1 va
da thu dugc cac chung vi sinh dé hoat hoa UxaE. Viéc danh gia hoat tinh dugc thuc hién
bing cach chi thay d6i lugng co chét, nhiét do phan Gmg va thoi gian phan ng theo céch
gibng nhu duge mo ta trong vi du 2-1 (bing cach phan ting & nhiét do 60°C trong thoi
gian 2 gi sau khi bd sung dung dich fructoza (100 g/L)). Sau do, phén nbi 1én dugc thu
hdi biang ly tdm va lugng tagatoza san sinh dwgc x4c dinh bang phuong phap phan tich
sic ky HPLC (Fig.2(A) va Fig.2(B)). Lugng tagatoza san sinh sau khi phan tng dugc
thé hién trong bang 3 duéi day.

Béang 3
Chuing vi sinh vét Fructoza (g/L) Tagatoza (g/L)
ATCC13032/pECCG117 100 0
ATCC13032/CJ4-TN(m) 92,2 6,9
ATCC13032/SPL13-TN(m) 82,7 16,8

Nhu duoc thé hién trong bang 3, kha ning san sinh tagatoza ciia Corynebacterium
glutamicum ATCC13032/SPL13-TN(m) dugc cai thién dén 143% so Véi
Corynebacterium glutamicum ATCC13032/CJ4-TN(m). Tir két qua trén, c6 thé xéc
nhan réng khi str dung vung trinh tu khéi d4u SPL13 theo sang ché, mirc d6 biéu bién
cua gen mi héa UxaE da ting 1én do d6 xac nhin rang hoat tinh UxaE ting 1én déng ké.

2-3. banh gid kha nang san sinh valin

(1) Chuén bj vecto pECCG117-SPL7-ilvE va cac ching bién nap bao gdm trinh tu
ving trinh tu khéi diu SPL7
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Pé x4c nhan kha nang san sinh L-valin nhu 1 mét vi du vé axit amin dang L, c4c
vecto pECCG117-CJ7-ilvE va pECCG117-SPL7-ilvE duoc chuén bi nhu sau, dé ting
cuong hoat tinh enzym cua i/vE (NCgl2123), gen m4 hoa enzym chyén nhém amin trong
axit amin mach phan nhanh, 1a gen déng vai trd chinh trong sinh téng hop valin. Tét
hon 13, nhu 13 két qua cta qua trinh PCR (30 chu ky phéan g trong thoi gian 30 gidy &
nhiét d6 94°C, 30 gidy & nhiét do 55°C, va 1 phut & nhiét 46 72°C) str dung nhidm sic
th8 ATCC14067 lam mach khudn cing véi cac doan mdi tuong tmg véi cac SEQ ID
NO: 14 va 15, doan san phém PCR véi kich thudc khoang 1104 bp, c6 vi tri gidi han
EcoRV tai d4u 5° va vi tri gi6i han Pstl tai ddu 3’ cla gen NCgl2123, dugc khuéch dai.
DPoan san phérn PCR thu duoc duoc tinh sach va phéi tron v6i pECCG117-CJ7-GFP
(patent Han Quéc sb 10-0620092) va pECCG117-SPL7-GFP &3 dugc xtt 1y véi cac
enzym gi6i han EcoRV va Psl, twong ting, va cic vecto dugc chudn bi sir dung bd kit
tach dong In-fusion. Céc vecto chudn bi duge néu trén do d6 l4n luot duge dit tén 14

pECCG117-CJ7-ilvE va pECCG117-SPL7-ilvE.
SEQ ID NO: 14: 5 GAGATCAAAACAGATATCATGACGTCATTAGAGTTC 3’
SEQ ID NO: 15: 5 ATCCCCCGGGCTGCAGTTAGCCAACCAGTGGGTA 3’

Céc vecto tai td hop chudn bi duge bao gdm pECCG117-CJ7-ilvE va pECCG117-
SPL7-ilvE, va vecto pECCG117 duge bién nap vao ching vi sinh vét san sinh valin,
Corynebacterium glutamicum KCCM11201P (patent Han Quéc s& 10-1117022), bang
phuong phap xung di€n, va cidc ching bién nap dugc thu trong dia thach LB chira
kanamycin (25 mg/L). Cac ching thu dugc nhu thé do d6 14n luot duoc dit tén 1a
KCCM11201P/pECCG117, KCCM11201P/CJ7-ilvE, va KCCM11201P/SPL7-ilvE,
tuong ung.

(2) Panh gia kha ning san sinh valin ciia cdc ching bién nap

Kha ning san sinh L-valin clia ba chiing bién nap khéac nhau dugc phén tich bing
cach nudi cdy nhu dugc mo ta dudi day.

M3di chiing vi sinh vat dugc cdy véi lwong tuong tmg véi que ciy vong platin vao
binh thét cb ¢ go & gbe day dung tich 250 mL chira sdn 25 mL moi trudng dinh dudng
san sinh valin va duoc nudi trong ti 4m lic (200 vong/phut) & nhiét ¢6 30°C trong thoi
gian 72 gio. Khi hoan tit qua trinh nudi, ndng do ctia L-valin trong mdi dich nudi cy

dugc phan tich bang sic ky HPLC (SHIMADZU LC-20AD).
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MOoi trudng san xuét (46 pH 7,2)

Glucoza (50 g), (NH4)2SO4 (20 g), cao chiét ngd cb dic (20 g), KH2PO4 (1 g),
MgSO4 7H20 (0,5 g), Biotin (200 pg) (trén co s¢ 1 L nudce cit)

Viéc nudi ciy va phan tich néu trén duge thuc hién lap lai, va cic ndéng d6 L-valin

phan tich dugc dugc thé hién trong bang 4 dudi day.

Béang 4
Ching vi sinh L-valin (g/L)
Mé1l | Mé2 | Mé3 | Trung binh
Péi chimg | KCCM11201P/pECCG117 | 2,7 2,9 2.9 2,8
1 KCCM11201P/CJ7-ilvE 3,1 3,2 3,4 3,2
2 KCCM11201P/SPL7-1IvE 3.9 4,0 3.8 3,9

Nhu duge thé hién trong bang 4, da x4c nhén duoc réng kha nang san sinh valin
cia ching KCCM11201P/SPL7-ilvE, khi dugc bién nap vung trinh tu khéi dau theo
sang ché, dugc cai thién dén 21,8% so v6i Corynebacterium glutamicum
KCCM11201P/CJ7-iIvE ¢6 vung trinh tu khéi d4u da biét dugce dua vao, va bén canh
d6, da c6 sy cai thién dén 39,2% so v6i nhom d6i chitng KCCM11201P/pECCG117. Tur
cac két qua néu trén, c6 thé xac nhan rang ving trinh tu khéi diu SPL7 di 1am ting su
biéu hién cta gen ilvE nho d6 lam ting dang ké hoat tinh cua enzym dugc mé hoa bdi

gen tuong Ung.
2-4. Panh gia kha néng san sinh lysin

(1) chudn bi vecto pDZTn-SPL13-gapNI v céc chiing bién nap bao gdm trinh tu
ving trinh tw khéi dau SPL13

Pé x4c nhan khac ning san sinh L-lysin nhu 12 mot vi du dién hinh vé axit amin
dang L, céc vecto duoc chudn bi nhu sau dé ting cuong hoat tinh enzym cua
glyceraldehyt-3-phosphat dehydrogenaza phu thuéc NADP (GapN), co6 ngudn gbc tir
Streptococcus mutants da biét.

Pé cheén viao gen NCgl2392 c¢6 kha ning di dong trong vi sinh vat thudc chi
Corynebacterium, phan (mg PCR (30 chu ky phan tng trong thoi gian 30 gidy ¢ nhiét
dd 94°C, 30 gidy & nhiét do 55°C, va 1 phit & nhiét d6 72°C) duoc thuc hién st dung
nhiém sic thé cta Corynebacterium glutamicum ATCC13032 hoang dai lam mach

khuon, cung v4i cdc doan mdi teong ng voi cdc méd nhan biét SEQ ID NO: 16, SEQ
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ID NO: 17, SEQ ID NO: 18, va SEQ ID NO: 19 duéi déy, dua trén co s¢ dir liéu NIH
Genbank ctia NIH (Hoa K¥), va két qua 13, cac doan c6 diu 5° va ddu 3’ cua gen
NCgl2392 duoc khubch dai. Két qua cta viée thuc hién phan tmg PCR (30 chu ky phan
tng trong thoi gian 30 gidy & nhiét 6 94°C, 30 gidy & nhiét do 55°C, va 2 phut ¢ nhiét
6 72°C) stt dung vecto pECCG122-Pcj7-gapNI (patent Han Qudc sd 10-1182033)
cung voi cac doan mdi twong tng véi SEQ ID NO: 20 va SEQ ID NO: 21 duéi day,
Pcj7-gapN1 duoc khuéch dai. Két qua cia viée thuc hién phan tmg PCR (30 chu ky
phan tng trong thoi gian 30 gifly & nhiét d6 94°C, 30 gidy & nhi¢t do 55°C, va 1 phut 6
nhiét do 72°C) st dung vecto pECCG122-Pcj7-gapNI1 va vecto SPLI3-GFP duogc
chudn bi & vi du 1, clung vdi cac doan mdi twong tng voi SEQ ID NO: 22, SEQ ID NO:
23, SEQ ID NO: 24, va SEQ ID NO: 21 dudi ddy, cac gen SPLI3 va gapN dugc khuéch
dai, twong ing, va cac gen nay dugc tach dong thanh vecto pDZ (patent Han Qubc sb
0924065), khong thé sao chép trong Corynebacterium glutamicum, cing v6i doan gen
NCgl2392 dugc chuin bi & trén, va nho d6 cac vecto pDZTn-Pcj7-gapNI va pDZTn-
SPL13-gapN1 dugc chudn bi.

SEQ ID NO: 16: 5> ATCCTCTAGAGTCGACCAAATGCTCCAACCGTCCGT 3’
SEQ ID NO: 17: 5 CTCGAGGAACTCATTCCTTCTGCTCG 3’

SEQID NO: 18: 5> TCTAGAACTAGTGGGCCCGACATCTAATAACCGGGCAG 3’
SEQ ID NO: 19: 5> ATGCCTGCAGGTCGACGCAGACGCACTCGACTACAC 3°
SEQ ID NO: 20: 5> GAATGAGTTCCTCGAGAGAAACATCCCAGCGCTACT 3’
SEQ ID NO: 21: 5> GCCCACTAGTTCTAGATTATTTGATATCAAATACGA 3’
SEQ ID NO: 22: 5> GAATGAGTTCCTCGAGGGCGCTTCATGTCAACAATC 3’
SEQ ID NO: 23: 5> ATTGTTTTGTCATATGTGTTTTGATCTCCTCCAATA 3°
SEQ ID NO: 24: 5 CATATGACAAAACAATATAAAAA 3’

M3i trong s cac vecto néu trén (pDZTn-Pcj7-gapNI va pDZTn-SPL13-gapN1)
duoc bién nap sir dung ching KCCM11016P c6 kha nang san sinh lysin tdng (vi sinh
vat da dugc boc 10 dudi dang KFCC10881, duge ndp luu lai vao co quan luu ching
quéc té theo hiép udc Budapest, va duge 4n dinh ma s truy cap 1A KCCM11016P; patent
Han Quéc sb 10-0159812) lam chiing bd me, bing phuong phap xung dién (4ppl.
Microbiol. Biotechnol. (1999) 52: 541 - 545), va cac chung bién nap duoc thu trong moi
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truong dinh dudng chon loc chtra kanamycin (25 mg/L). Pé lva chon cac dong trong d6
gen gapNI dugc chén vao hé gen bang quy trinh tai t6 hop tha cp (trao dbi chéo), cac
dong c6 cac gen Pcj7-gapN1 va SPL13-gapNI dugc cheén vao, tuong tng, dugc thu nhén
st dung cac cap modi twong ting véi SEQ ID NO: 20 va NO: 21 va twong tmg véi SEQ
ID NO: 21 va NO: 22. Cac dong thu dugc nhu thé duoc dit tén lan luot 13
KCCM11016P/CJ7-gapN1 va KCCM11016P/SPL13-gapN1, twong tng.

(2) Panh gia kha ndng san sinh lysin cla cic chung bién nap

Kha ning san sinh L-lysin cta ba loai chung bién nap khac nhau dugc phan tich

bang cach nudi cay nhu dugc mo ta dudi day.

M3&i chang bién nap duge cdy vao binh thét cb c6 go & goc day dung tich 250 mL
chira s&n 25 mL moi trudng nhan giéng va dugc nudi trong ti 4m lc (200 vong/phut) &
nhiét dd 30°C trong thoi gian 20 gio. Sau d6, 1 mL mdi truong nhan gibng duoc cy
vao trong binh thét ¢b ¢6 g & goc day dung tich 250 mL chitra sin 25 mL mai trudng
san xult va dugc nudi trong ta 4m lic (200 vong/phiit) & nhiét do 30°C trong thoi gian
72 gify. Nong d6 ctia L-valin trong mdi dich nuéi cdy duogc phan tich bang sic ky HPLC
(SHIMADZU LC-20AD).

Moi trudong nhan giéng (40 pH 7,0)
Glucoza (20 g), pepton (10 g), cao nidm men (5 g), uré (1,5 g), KH.POs (4 g),

K>HPO4 (8 g), MgSO4-7H20 (0,5 g), biotin (100 pg), thiamin HCI (1000 pg), canxi-axit
pantothenic (2000 pg), nicotinamit (2000 pg) (trén co s¢ 1 L nude cét).

Mbi tredng san xuét (d6 pH 7,0)

Glucoza (100 g), (NH4)2SO4 (40 g), protein déu nanh (2,5 g), cao chiét ngd co dic
(5 g), u-ré (3 g), KH2PO4 (1 g), MgSO4- 7H,0 (0,5 g), biotin (100 pg), mudi thiamin HCI
(1000 pg), canxi-axit pantothenic (2000 pg), nicotinamit (3000 pg), va CaCOs3 (30 g)

(trén co s& 1 L nudce cat),

Viéc nudi cay va phan tich néu trén dugc thuc hién 1ap lai, va cac nong do L-lysin

phan tich dugc dugc thé hién trong bang 5 dudi day.

Bang 5

Chung vi sinh L-lysin (g/L)
Mé1l | Mé2 | Mé3 | Trung binh
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Péi ching | KCCM11016P 42,3 43,1 |41,2 |42,2

1 KCCM11016P/CJ7-gapN1 47,6 49,1 |49,2 |483

5 KCCM11016P/SPL13- 51,0 |515 |529 |51.8
gapN1

Nhu duoc thé hién trong bang 5, da xac nhan dugc rang kha ning san sinh lysin
ctia ching KCCM11016P/SPL13-gapN1, khi dugc bién nap ving trinh tw khéi dau theo
sang ché, dugc cai thién 7,2% so v6i Corynebacterium glutamicum KCCM11016P/CJ7-
gapN1 c6 vung trinh tu khoi diu da biét duge dua vao, va bén canh d6, da c6 su cai
thién dén 22,7% so v&i nhém dbi chimg, KCCM11016P. Tir céc két qua néu trén, c6 thé
xAc nhan ring ving trinh tw khoi ddu SPL13 da lam ting sy biéu hién cia gen gapN1I

nh¢ d6 lam tang dang ké hoat tinh cia enzym duge ma hoa boi gen twong tng.

Tém lai, tir cac Két qua néu trén, cic vung trinh tyr khéi dau SPL1, SPL7, va SPL13
theo sang ché c6 thé 1am ting déng ké su biéu hién cta gen dich trong vi sinh vt tai tb
hop, so v6i cac vung trinh tu khoi dAu thong thuong da biét. Theo d6, cac ving trinh tu
khéi ddu theo sang ché c6 thé khong chi cung cép hé thong bidu hién hiéu qua ma con
dugc str dung mot cach hiéu qua trong cac linh vure cdng nghiép khac nhau dé san xuét
cac san phém dich v6i san lugng cao, chéng han nhu céc sacarit, cic vat chét chuc nang,

va cac axit amin.
Hiéu qua dat dwoc cilia sang che

Vung trinh ty khéi dAu theo sang ché c6 thé c6 cac hoat tinh khac nhau tiy theo
céc vi sinh vat duoc kich thich biu hién gen dich. Theo d6, khi cin diéu chinh hoat tinh
cta gen dich theo nhu ciu trong qu4 trinh san xut san pham dich, san phim dich c6 thé

duoc san xuat mot cach hiéu qua st dung vung trinh ty khéi dAu theo sang ché.
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YU CAU BAO HQ
1. Phan tir axit nucleic c6 hoat tinh khéi ddu bao gdbm mot trinh tw nucleotit bét ky dugc

chon tir nhém bao gdbm SEQ ID NO: 1 dén 3.
2. Catxet bidu hién gen bao gdm phan tir axit nucleic theo diém 1 va mot gen dich.

3. Vecto tai td hop chira (i) phan tir axit nucleic theo diém 1 hodc (ii) catxet biéu hién

gen chira phén tr axit nucleic theo diém 1 va mot gen dich.

4. Vi sinh vat tai t6 hop thudc chi Corynebacterium bao gbm phan tir axit nucleic theo

diém 1 hoic vecto theo diém 3.

5. Vi sinh vAt tai to hop theo diém 4, trong d6 vi sinh vat thudc chi Corynebacterium la

Corynebacterium glutamicum hodc Corynebacterium ammoniagenesis.
6. Phuong phap san xuét san phim dich bao gdm:
| () nudi cdy vi sinh vt tai t6 hop theo diém 4 trong moi trudng; va
(b) thu hdi san phim dich tir vi sinh vat hodc mdi truong nudi céy.

7. Phuong phap theo diém 6, trong d6 san pham dich 14 psicoza, tagatoza hodc axit amin.
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Fig.1
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Fig.2
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Fig.3
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DANH MUC TRINH TU
<110> CJ CheilJedang Corporation
<120> Phan tu@ axit nucleic, catxet bidu hién gen, vecto tai tb hop, vi
sinh vat tai td hop va phuong phap san xudt san phdm dich

<130> OPA17051

<150> KR 10-2016-0111810
<151> 2016-08-31

<160> 14

<170> KopatentIn 2.0

<210> 1
<211> 294
<212> ADN

<213> Trinh tuy nhén tao

<220>
<223> SPL1

<400> 1

ggcgcttcatgtcaacaatctttaacgttttcaagttcacaagtcgtgttcaaatggtga 60
caagattggacactgtgctgaattggcaccaagccctcataaatgatagatctaaatcga 120
atatcaatatatggtctgtttattggaacgcgtcccagtggctgagacgcatccgetaaa 180
gccccaggaaccctgtgcagaaagaacaaataatcgtgaattttggcagcaacagtgagt 240
cctgatacaattgaaaacgtgcaaaagcataaattattggaggagatcaaaaca 294
<210> 2

<211> 294

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> SPL7

;SS§Z;tcasgtcaacaatctttaacgttttcaagttcacaagtcgtgttcaaatggtga 60
caagattggacactgtgctgaattggcaccaagccctcataaatgatagatctaaatcga 120
atatcaatatatggtctgtttattggaacgcgtcccagtggctgagacgcatccgcetaaa 180
gccccaggaaccctgtgcagaaagaacaaataatcgtgaattttggcagcaacagcaatt 240
cctgctacaattgaaaacgtgcaaaagcatagattattggaggagatcaaaaca 294
<210> 3

<211> 294
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<212> ADN
<213> Trinh tu nhén tao

<220>
<223> SPL13

<400> 3
ggcgcttcatgtcaacaatctttaacgttttcaagttcacaagtcgtgttcaaatggtga

caagattggacactgtgctgaattggcaccaagccctcataaatgatagatctaaatcga
atatcaatatatggtctgtttattggaacgcgtcccagtggctgagacgcatccgcetaaa
gccccaggaaccctgtgcagaaagaacaaataatcgtgaattttggcagcaacagegggyg

cctggtataattgaaaacgtgcaaaagcatagattattggaggagatcaaaaca

<210> 4
<211> 26
<212> ADN

<213> Trinh tu nhén tao

<220>
<223> doan mdi SPL-1

<400> 4
ggtaccggcgcttcatgtcaacaatc 26

<210> 5

<211> 25

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> boan mdi SPL-2

<400> 5
gatatctgttttgatctcctccaat 25

<210> 6

<211> 23

<212> ADN

<213> Trinh tuy nhén tao

<220>
<223> Dboan mdi GFP-1

<400> 6
gatatcatgagtaaaggagaaga 23
<210> 7
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<211> 23
<212> ADN
<213> Trinh tu nhén tao

<220>
<223> doan mdi GFP-2

<400> 7
ctgcagttatttgtagagct cat

<210> 8
<211> 870
<212> ADN

<213> Trinh tu nhé&n tao

<220>
<223>  pET24-ATPE-2

<400> 8
atgaaacacggcatctattattcttactgggaacatgagtggagcgccaagttcggtccc

tatatcgagaaggtcgccaagctcggtttcgacatcctcgaagtcgccgcccaccatatc
aacgaatacagcgacgccgaactcgcgaccatcaggaagagcgcgaaggataacggcatc
atcctcaccgccggcatcggtccgtcgaaaaccaagaacctgtcgtcggaagatgctgcg
gtgcgtgcggccggcaaggcgttctttgaaagaaccctttcgaacgtcgccaagctcgat
atccacaccatcggcggcgcattgcattcctattggccaatcgattattcgcagcccgtc
gacaaggcaggcgattatgcgcgcggcgtcgagggtatcaacggcattgccgatttcgcc
aatgatctcggcatcaacctgtgcatcgaagtcctcaaccgctttgaaaaccacgtcctc
aacacggcggcggaaggcgtcgcttttgtgaaggatgtcggcaagaacaatgtgaaagtc
atgctggataccttccacatgaacatcgaggaagacagtttcggtgacgccatccgcacg
gccggcccgcttctggggcacttccataccggtgaatgcaatcgccgcgtaccgggcaag
ggcagaatgccgtggcacgaaatcggccttgcgctgcgtgatatcaactacaccggcgcg
gtaatcatggagcctttcgtcaagacaggcggcaccatcggctcggatatcaaggtgtgg
cgcgacctgagcggtggcgccgacatcgcgaaaatggatgaagatgcccgcaatgcgctg

gcattctccegettegttcttggtggetga

<210> 9
<211> 42
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> doan mdi ATPE-1
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<400> 9
atctaggagattaagatatcatgaaacacggcatctattatt 42

<210> 10

<211> 36

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> doan mdi ATPE-2

<400> 10
gtggatccceccgggctgcagtcageccaccaagaacy 36

<210> 11

<211> 1473

<212> ADN

<213> Trinh tuy nhén tao

<220>
<223> PET28a-TN (m)

<400> 11
Atggtcttgaaagtgttcaaagatcactttggaaggggatacgaagtttacgaaaagtct

tatagagaaaaggattctctctctttcttcttgacaaagggagaggaaggaaaaattctg
gtagtggctggagaaaaggcacctgagggtctgtcgtttttcaaaaaacagcgggtggag
ggtgtttcgttctttttctgtgagagaaatcatgagaacttggaagttctcagaaaatac
tttccagatctcaaaccagttcgagcaggattgagagcgtcttttggaacaggtgacaga
ctcggtatcaccacaccggctcacgtgagggcgttgaaggattcagggctttttcccatc
tttgcgcagcaggacgtgagggagaacgaaagaacgggaaggacctggagagatgtgctg
gacgatgccacatggggagttttccaggagggatacagtgagggattcggagcagacgcc
gatcacgcgaagcggccggaggatcttgtttcggctgcaagggaaggtttcaccatgttc
acaatcgatccttcgaatcatgtgaggaatctttcaaaactcagtgaaagagaaaagaac
gagatgttcgaggaaatactgaaaaaagagcgaatcgacaggatctatcttgggaaaaaa
tacaccgtcctcggtgaaagactggagttcgacgagaaaaatttgagggatgctgctctg
gtgtactatgatgcgatcgcccacgtggatatgatgtatcaaattttgaaagacgaaacc
ccggatatcgacttcgaagtgtcagttgacgaaacagaaactcccacgagtcctctcttc
cacattttcgttgtggaagaactcagacgaagaggtgtggagttcaccaatcttgccctg
agattcatcggcgaatgggaaaagggaataggttacaagggggatcttgcacagttcgag

agagaaatcaaaatgcacgcagaaatcgcaaggatgttcgaaggatacaaaatatcactc
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cactctggaagcgacaaattttccgtgtatcctgcttttgcttccgcgacaggaggcctt
ttccacgtgaagacagccggaacgagttatcttgaggcggtgaaggtcatatccatggtc
aacccggagctcttccgggagatctacaggtgtgctctcgatcactttgaggaagacaga
aagtcctatcacatatctgcggatctgtcgaaagttccggaagtagagaaagtgaaagat
gaagatcttccaggtctttttgaagacatcaacgtgagacagttgatccatgtcacctat
ggctctgttctgaaagatgcatctttgaaagaacggctgtttaagacgcttgaacaaaat
gaggaactcttctacgagaccgtggcaaaacatataaaaaggcacgtagacctgttgaag

gggtgactcgagcaccaccaccaccaccactga

<210> 12
<211> 28
<212> ADN

<213> Trinh tu nhan tao

<220>
<223> doan mdéi TN (m)-1

<400> 12
gatatcatggtcttgaaagtgttcaaag 28

<210> 13

<211> 30

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> doan mdi TN (m)-2

<400> 13
ctgcagtcaccccttcaacaggtctacgtg 30

<210> 14

<211> 717

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> GFP

<400> 14
atgagtaaaggagaagaacttttcactggagttgtcccaattcttgttgaattagatggt

gatgttaatgggcacaaattttctgtcagtggagagggtgaaggtgatgcaacatacgga

aaacttacccttaaatttatttgcactactggaaaactacctgttccatggccaacactt
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gtcactactttctcttatggtgttcaatgcttttcccgttatccggatcatatgaaacgg
catgactttttcaagagtgccatgcccgaaggttatgtacaggaacgcactatatctttc
aaagatgacgggaactacaagacgcgtgctgaagtcaagtttgaaggtgatacccttgtt
aatcgtatcgagttaaaaggtattgattttaaagaagatggaaacattctcggacacaaa
ctcgagtacaactataactcacacaatgtatacatcacggcagacaaacaaaagaatgga
atcaaagctaacttcaaaattcgccacaacattgaagatggatccgttcaactagcagac
cattatcaacaaaatactccaattggcgatggccctgtccttttaccagacaaccattac
ctgtcgacacaatctgccctttcgaaagatcccaacgaaaagcgtgaccacatggtcctt

cttgagtttgtaactgctgctgggattacacatggcatggatgagctctacaaataa
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