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TOM TAT

OsbHLHO061 la m¢t nhan t6 diéu hoa phién ma thuge ho basic helix-
loop-helix (bHLH) va duoc du doan hoat dong trong qud trinh chong
chiu véi han ¢ lia. Nham lam ré vai tré va co ché hoat déng ciia
OsbHLHO061, viéc xdc dinh cdc trinh tw DNA lién két ddc hiéu véi
protein nay la rat can thiét, vi tir d6 cé thé dw dodn duwoc cdc gen muc
tiéu cua OsbHLHO061. Do do, nghién ciru nay dwoc thuc hién nham
tao dong, biéu hién OsbHLHO061 trong E. coliva tinh sach protein cho
cdac phan ung protein-DNA in vitro. Vector biéu hién duoc lwa chon la
PpET-32a vi sy c¢6 mdt cua cdc protein thé lam tang tinh tan
(Thioredoxin) va kha ning tinh sach (Histidine). Két qua da tao dong
thanh cong pET-HLHOG1 trong E. coli, OsbHLHO061 dwoc thiét ké dé
tao protein dung hop voi Thioredoxin va Histidine o dau N. Protein
dung hop biéu hién tot trong pha tan va dwoc tinh sach thanh cong
bang phirong phdp sdc ki di hee véi Nikel véi chat heong dii cho cdc
nghién ciru muc tiéu droc dé ra.

Tir khéa: E. coli, khé han, lia, nhin t6 diéu hoa phién md,
OsbHLHO061, tinh sach

ABSTRACT

OsbHLHO061 is a transcriptional factor belonging to the basic helix-
loop-helix (bHLH) family and is predicted to function in drought
tolerance in rice. To elucidate the role and mechanism of
OsbHLHO061, it is essential to identify the DNA sequences bound
explicitly by this protein, as this can help predict the target genes of
OsbHLHO061. Therefore, this study aims to clone and express
OsbHLHO061 in E. coli and purify the protein for in vitro protein-DNA
interaction assays. The chosen expression vector was pET-32a due to
the presence of protein tags that enhance solubility (Thioredoxin) and
facilitate purification (Histidine). The results successfully cloned pET-
HLH061 in E. coli, with OsbHLH061 designed to produce a fusion
protein with Thioredoxin and Histidine at the N-terminus. The fusion
protein was well expressed in the soluble phase and was successfully
purified using Nickel affinity chromatography, yielding sufficient
quality for the intended studies.

Keywords: Drought responsive, E. coli, OsbHLHO061, protein

purification, rice, transcription factor

68



Tap chi Khoa hoc Dai hoc Can Tho

1. GIOI THIEU

Ho cac nhén t6 didu hoa phién ma (transcription
factor, TF) bHLH (basic helix-loop-helix) c6 vai tro
quan trong trong ca thuc vat va dong vat. Chi riéng
trong cay lua, 167 gen bHLH da dugc xac dinh, va
phén tich phat sinh loai dya trén trinh tu gen cho
thdy ching c¢6 thé tach thanh cac nhanh (hay phan
ho) mét cach rd rang (Li et al., 2006). Cac nghién
ctru vé chitc ning cic gen niy trén la ciing di dat
dugc cac thanh qua nhat dinh va duogc tom tit trong
mot bai tong hop vao nam 2023 cua Zuo et al. Xét
vé chirc ning, ho bHLH & cdy lta dugc chia thinh
bbn nhém lién quan 61 cdc qua trinh sinh ly khac
nhau ¢ cdy, bao gébm: sinh trudng va phat trién, tong
hop trao doi chat, truyén tin hiu va phan tmg véi
stress phi sinh hoc (Zuo et al., 2023). Lién quan t&i
qua trinh phdn ung cta cdy véri stress phi sinh hoc
c6 the ké t6i OsICE1, OsICE2, OsbHLH024, 057,
130, 148 (Zuo et al., 2023). Trong mot sang loc
trudc day cia chung t6i dya trén dit liéu microarray
tor mRNA cua liia thu nhén sau céc qua trinh stress
phi sinh hoc, OsbHLHO61 (tén va s6 thir ty cta gen
dugc 1dy theo quy dinh trong bai bao cua Li et al.,
2006; ma s6 trén co so dir liéu TIGR tuong tng 13
LOC_Os11g38870) ndm trong céc gen thudc nhoém
c6 su ting biéu hién khi cdy bi mat nu6c (Pham,
2014). Bé 1am 13 hon vai trd ciia OsbHLHO61 va co
ché hoat dong cua né nhu mot TF, viéc kham pha
cac gen muc ti€u cua TF nay la m¢t huéng nghién
ctru can thiét hang dau.

Mic du TF c6 thé kiém soédt qué trinh phién ma
ctia gen muc tiéu thong qua cac co ché khiac nhau
(Bervoets & Charlier, 2019), nhung cac co ché nay
vé co ban dya vao su tuong tac cuia chiing voi TFBS
(vi tri lién két nhan t6 phién m4, transcription factor
binding sites, hay con goi 1a yéu td cis, cis-acting
element) (He et al., 2023). TFBS 1a cac trinh ty
DNA déc hi¢u nam & promoter ctia gen muc tiéu ma
cac TF co thé nhan biét va gén chon loc, tir d6 didu
hoa sy biéu hién ciia gen (Nguyen et al., 2017; He et
al., 2023). Xac dinh dugc cac trinh tuy TFBS s¢€ giup
cho viéc dy doan cac gen muc tiéu cua TF trd nén
dé dang hon va phan nao giai thich dugc chirc ning
ctia cac nhan to nay, dic biét khi da biét vai tro cla
cac gen muc tiéu.

Lién két gitta TFBS va TF c6 thé dugc thuc hién
bang cac k¥ thuat truyén thong nhur xét nghiém dién
di di dong (electrophoretic mobility shift assays,
EMSA), xét nghiém lién két mang loc nitrocellulose
(nitrocellulose filter-binding assays), xét nghiém
dau chan (footprinting assays) va lai don nim men
(Hellman & Fried 2007; Helwa & Hoheisel 2010).
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Mac du hiéu qua nhung cac ky thuét nay con cham,
ton cong stic va doi hoi phai cé nhirng thong tin nhat
dinh vé TFBS va TF.

Hién nay, céc ky thuét dung luong cao da ra doi
nham sang loc hang loat cac trinh ty c6 kha ning
lién két véi protein chi trong mot phan tmg, trong dé
phai ké téi ky thuat microarray lién két protein
(protein binding microarrays, PBM). Riéng PBM
cho ddi tuong cdy lta thi nhom nghién ctru cua
Phong thi nghiém sinh hoc phan tir, Pai hoc
Myongji (Han Qudc) da phat trién tir 2009 (Kim et
al., 2009) va cai tién dan trong hon 10 nam dé chimg
minh tinh hi¢u qua cia PBM nay cho muc tiéu xac
dinh TFBS cua cac TF (Kim et al., 2012; 2017;
2021). Bé phuc vu cho thi nghiém nay thi can cung
cAp mot luong du 16n protein va protein duoc san
xudt bang ky thuat tao dong 1a mot cdu tra 10i
phu hop.

Do @6, trong nghién ctru nay, dong duogc tao,
biéu hién OsbHLHO61 trong E. coli va tinh sach
protein voi muc tiéu dung lam nguyén li¢u cho
PBM. Céc trinh tu c6 tinh lién két cao véi protein
trong PBM c6 thé 1a cac TFBS cta TF, tir d6 suy ra
céc gen muc tiéu dé ho trg giai thich cho vai tro cua
OsbHLHO061 trong sinh ly cay lua. Ngoai ra, protein
nay ciing c6 thé ding trong cac thi nghiém khing
dinh két qua tiép theo nhu EMSA, lai don ndm men
hay lam khang thé da dong trong phén tich cay
chuyén gen OsbHLHO61.

2. PHUONG PHAP NGHIEN CUU
2.1. Chiing chi va plasmid

Chung E. coli DH5a (Stratagene, My) dugc su
dung cho budc tao dong, chung E. coli BL21(DE3)
(Stratagene, M¥) str dung cho biéu hién protein tai
t6 hop. Ving trinh ty ma hoa OsbHLHO061 dai 837
bp duoc nhén tr thu vién cDNA cua cong ty
GreenGene Biotech, GGB (Yongin, Han Qudc).
Plasmid pET-32a (Novagen, Duc) duoc s dung
lam vector tao dong, dong thoi 14 vector biéu hién
protein tai to hop nho vao promoter T7 c6 trén
plasmid giap kiém soét sy biéu hién gen thong qua
chdt cam tUng IPTG (isopropyl p-d-1-
thiogalactopyranoside).

2.2. Phuwong phap
2.2.1. Tao vector tdi 16 hop pET-HLHO6I va
chuyén gen vao E.coli
Vung trinh ty ma héa OsbHLHO061 duoc thu
nh:cfm bang cé(;h khuéch dai véi cap moi dac hi¢u.
Mobi xudi ¢6 bd sung trinh ty nhdn dién cia enzyme
EcoRI (F-RI: cccGAATTCatgccccaagt) va moi
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nguoc bo sung trinh tu cia Xhol (R-Xh:
cccCTCGAGctagecctttt). Mdi ngugc chira stop
codon dé tao protein dung hop dau N véi cac thé
protein (Hinh 1) trong pET-32a (Novagen, D).
San pham PCR sau tinh sach bang QIAquick PCR
purification kit (Qiagen, Puc) va vector pET-32a
dugc xir 1y bang hdn hop enzyme EcoRI va Xhol
(Takara, Nhat Ban) dé tao dau so le cho budc ndi
bang enzyme T4 liagse (Takara, Nhat Ban). Vector
tai to hop pET-HLHO61 dugc chuyén vao vi khuan
E. coli DH5a va BL21(DE3) (Stratagene, My) bang
céch sbc nhiét theo hudng dan clia nha san xuat.

17 pro>

pET-HLHO061

Trx-tag ';';sg S-tag | OsbHLHO61 || T7 ter

Hinh 1. So' dd céu tric ciia vector tai t6 hgp
pET-HLHO061

2.2.2. Sang loc ching chuyén gen

Céc vi khuan sau khi chuyén gen dugc trai trén
moi truong thach LBA (mdi truong Luria Bertani co
chira ampicilin nong d6 50 pg/mL va 12g/L agar).
Sau khi u & 37°C qua dém, cac khuan lac E. coli
DH5a dugc sang loc bang cach PCR véi cip moi
dic hiéu (F-RI dung dé tao dong & trén va T7-ter tir
cong ty GGB, Han Quoc vé6i trinh tu
ctagcataaccccttggggcctctaaacgggtcttgaggggttttttg)
dé khang dinh sy c6 mit ctia gen chuyén, doan DNA
thu dugc c6 kich thudc du doan 1a 980 bp. Véi
khuén lac cua E. coli BL21(DE3) thi sir dung cép
m01 T7 (taatacgactcactat) va T7-ter (deu dugc cung
clp boi cong ty GGB, Han Qudc) dé khuéch dai
doan DNA dai 1563 bp. Sau d6, vi khuan duoc nuéi
cAy tang sinh qua dém tai 37°C trong mdi truong LB
long chua 50 pg/mL ampicilin. Plasmid dugc thu
nhan bing bo kit tach plasmid (Qiagen, Puic) va
chuyen sang glal trinh ty tai cong ty GGB (Han
Qudc) voi 2 moi T7 va T7-ter bt cap dac higu twong
ung voi T7 promoter va T7 terminator. Chung vi
khuan khing dinh qua giai trinh ty dugc dung dé
biéu hién protein.

2.2.3. Kiém tra su biéu hién protein

. Kich thu’g')c cua prg)tein muc ti€u duoc du doan
bang phan mém cung cap bdi BCCM/GeneCorner (Bi)
tai https://www.genecorner.ugent.be/protein_mw.html

Thi nghiém kiém tra kha ning biéu hién va tinh
tan cua protein duoc thuc hién trong thé tich nho
(tong 11 mL). Trude hét, vi khuin dugc nudi qua
dém tai 37°C trong 3 mL LB 1dng c6 bd sung 50
pg/mL ampicilin dé tao dich vi khuan géc. Sau do,
1 mL dich vi khuan gbc nay dugc chuyén sang 10
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mL mdi truong LBA 16ng méi, nudi trong 37°C cho
toi khi OD600 dat 0,6 thi dugc bo sung IPTG dé dat
nong do cudi cing 1a 1 mM. Vi khuan tiép tuc duoc
nuoi tai 22°C trong 4h dé tao diéu kién cho sy biéu
hién protein. Két thic qua trinh, té bao dwoc thu
bang ly tdm trong 5 phut, toc do 5000 rpm, tai 4°C.
Phan ling sau d6 dugc hoa tan lai voi 2 mL
phosphate-buffered saline (PBS) c6 chira chét irc
ché protease, sau d6 duoc ly giai bang song siéu am
trong 5 phut véi khoang ban song va nghi 1a 30s/30s.
Trong qua trinh thuc hién, cac dich luén dugce git
trong khay da. Sau khi ly tim ¢ 4°C trong 30 phut
véi toe do 13, 000 rpm phan dich ndi dugc tach
riéng, phan cin tiép tuc dugc hoa tan bang 200 pl
dung dich PBS. Céac phan nay dai dién cho protein
tong cta pha tan (dich ndi) va khong tan (phan
tua/ling hoa tan lai trong PBS). M&i pha duoc ldy
20 ul dé tron v6i 10 pl thuée nhudm 4x (chira
Bromophenol blue 12 chit hién mau) va 10 pl nude
cét tao thanh hdn hop nap miu trén SDS-PAGE.

2.2.4. Tinh sach protein

Sau khi x4c dinh dugc sy biéu hién va tinh tan
cua protein, vi khuén duoc nudi véi thé tich 16n hon
(tong 1a 55 mL) nham thu duoc nhiéu protein, phuc
vu cho budc tinh sach. Vi khuin géc dugc nudi
trong 5 mL LBA 16ng qua dém va bd sung vao moi
truong LBA 16ng méi theo ti 1¢ 1:10, tiép tuc nudi &
37°C cho téi khi OD600 dat 0,6 thi dugc bod sung
IPTG dé dat nong do cudi 1a 1 mM, nudi tai 22°C
trong 4h. Té bao sau d6 dugc thu bang ly tam trong
5 phut, toc dd 5000 rpm, 4°C. Cin té bao sau d6
dugc giit trong ti -20°C qua dém dé sir dung cho
budce tinh sach protein. Protein dung hgp véi thé
Histidine duoc tinh sach bang sic ky &i luc véi
Nikel, st dung resin Ni-NTA cua Qiagen (Ptrc)
theo hudng dan ciia nha san xuét. Protein tinh sach
dugc thu trong 3 1an rira giai (chtra imidazol & nong
d6 250 mM), mdi 1an co thé tich 500 pl, rira gidi lan
dau duogc  trong 30 phut, cac lan sau 0 10 phit.
Nong do protein dugc xac dinh bing phuong phap
Bradford (Biorad), dya trén dudng chuan dugc xay
dyng cho BSA (Albumin huyét thanh bo, Merck).

3. KET QUA VA THAO LUAN

3.1. Tao dong pET-HLH061

San pham PCR véi cap moi F-RI va R-Xh duge
dién di trén gel agarose 1,5% cho thay 1 vach sang
16, nam trong khoang tir 800-900 bp (Hinh 2), phu
hop voi kich thuéc du doan ban dau cua
OsbHLHO61 1a 837 bp.



Tap chi Khoa hoc Dai hoc Can Tho

M 061

100
50

bp

Hinh 2. San phim PCR ciia gen mi héa protein
OsbHLHO061.

M: thang DNA 100bp ciia Bioneer (Han Qudc); 061:
OsbHLH061

San pham nay sau d6 dugc tinh sach va cit bang
hdn hop enzyme EcoRI va Xhol. Plasmid pET-32a
cling dugc xur Iy biang 2 enzyme twong tu. Cac hdn
hop phéan ing sau dé dugc tinh sach va chay trén gel
(Hinh 3). Giéng vector cho thdy 1 bing sang, rd va
gon gang & vi tri hon 5000 bp chung to6 vector da
dugc mo vong hoan toan.

M p 061

pb

Hinh 3. Vector pET-32a (giéng'p) va
OsbHLHO061 (giéng 061) sau khi cat bang 2
enzyme EcoRI va Xhol

M: thang DNA 1kb ciia Bioneer (Hin Quéc).

Céc khuan lac phat trién trén mdi trudng co chira
ampicilin chimg t6 di dugc chuyén véi pET-32a.
Nham khang dinh OsbHLHO061 da duoc tai t6 hop
thanh cong vao pET-32 dung chiéu, cac khuan lac
da dugc khuéch dai v6i mdi xudi nam trén HLHO61
(F-RV) va moi nguoc nam trén vector (T7-ter).
DPoan trinh tu thu duoc c6 kich thudc du doan 1a 980
bp. Hinh 4nh ban gel dién di cho thiy 5/7 chung
dugc khuéch dai déu cho ra 1 bang DNA twong (g
v6i vach 1kb ciia thang chuan. Do d6, ching 2 va 4
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dugc chon dé nudi cdy ting sinh, tach plasmid va
giai trinh tu.
M 1 2 3

4 5 6 7

1000
500

pb
Hinh 4. Két qui PCR khuan lac véi 2 primer F-
RI va T7ter cia vi khuan E. coli DH50,
chuyén gen

M: thang DNA Ikb ciia Bioneer (Han Quéc). 1-7: cdc
chung vi khuan duy tuyén

Két qua gidi trinh ty pET-HLH4 cua ching s6 4
v6i 2 moi T7 va T7-ter déu cho cac ving doc rd
khoang 800-1000 nucleotide, trong d6 2 doan trung
khop véi nhau mét vung 457 nucleotide (thanh chir
nhat mau do, Hinh 5a) ndm & cudi trinh tu thu nhan
dugc tir mdi moi. Tir d6, khi ghép ndi 2 trinh ty da
gidi ma lai thu dugc doan trinh ty ki hiéu T7-T7ter
(seq), phan biét vai T7-T7ter(LT) 1a vung trinh tur tir
T7 promoter t6i T7 terminator du doan theo ly
thuyét. T7-T7ter(seq) trung khép 100% va nim
hoan toan bén trong trinh ty du doan T7-T7ter(LT).
Vung trung khép bao phu trinh ty toan by khung doc
mo dé tao protein dung hop tir start codon ctia Trx-
Tag va stop codon cia HLHO061 (Hinh 5b).

& | e ! | 7
1 150 300 450 600 750 T7ter
A,T_G» TGA
b [ JHs | 0sbHLHO1 )
Query T7-TTter(LT)

1 300 600 900 1200

1500 T7-T7ter(seq)
Hinh 5. Két qua déng hang céc trinh tw DNA

(a). Ving tring Idp ciia két qua khi gidi trinh tir béi 2
primer T7 va T7-ter, twong ung trinh ty tir khoang 400
dén 780 bp ciia trinh ti gidi boi primer T7. Ving khong
tring ldp ciia trinh tw gidi béi T7ter khong dwge biéu dién
trong hinh. (b). Vung trung lap cua trinh tu T7-T7ter sau
gidi trinh twva T7-T7ter li thuyét bao trim todn bé khung
doc mo dé tao protein dai 445 acid amin. Ddy chinh la
protein dung hop bao gom 3 protein thé & dau N (Trx:
thioredoxin, H: histidine, S: S-peptide) va OsbHLH061
6 dau C.

E. coli DH5a.1a mét trong cac chung E. coli dugc
sir dung nhiéu nht trong cc phong thi nghiém véi
muc dich tao dong cac gen cd kich thudc nhod
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(Kostylev et al., 2015). Ching di dugc thiét ké
chuyén biét cho myc dich tao dong nén cac plasmid
chuyen vao c6 sy 6n dinh hon trong qua trinh
chuyén gen, nhan 1én ciing nhu qué trinh tach chiét.

Tuy nhién, DH50 khong biéu hién dugc gen dudi su
diéu khién ciia T7 promoter vi thiéu T7 polymerase.

Do d9, gen sau khi tao dong trong chung DH5a s&
dugc chuyén vao mot chiing khac cho biéu hién gen,

vi du nhu E. coli BL21(DE3). BL21 (DE3) ngugc
lai dugc diéu chinh lam mat mét sd protease, do do
tang tich lily protein ngoai lai va giam sy phéan cit
protein trong qua trinh tinh sach (Samuelson, 2011)
nhung khong gidi quyét dugc cac van dé vé plasmid
chuyén gen nhu trong E. coli DH5a, vi vay lai khong
thich hop cho viéc tao dong ngay tir dau. Viéce sir
dung 2 chung E. coli khac nhau cho tao dong va biéu
hién gen da duoc nhiéu nhém nghién ctru sir dung
ca trong va ngoai nudc (Do et al., 2017; Yuan et al.,
2020; Tu et al., 2022).

Trong nghién ctru nay, plasmid pET-HLHO061
ctia chung E. coli DH5a s6 4 sau khi duoc khing
dinh bang giai trinh ty dugc luu trit va sir dung cho
chuyén gen vio E. coli BL21(DE3). Cac khuan lac
E. coli BL21(DE3) sau chuyén gen khi khuéch dai
voi cap mdi dic hiéu T7, T7ter déu cho mot bang
DNA 6 vi tri khoang 1,6 kb khop véi kich thude dy
kién 1a 1563 bp va trang véi bang cia ddi ching
duong 14 plasmid tach tir chung E. coli DH5a s6 4.
Chung E. coli BL21 s6 1 sau d6 ciing dugc giai trinh
ty voi cap mdi T7 va T7ter (GGB, Han Qudc) dé
dam bao khong c6 sai léch gi vé trinh ty DNA nam
6 vung tuong tng véi protein dung hop.

M - 1 2 3 4 5 +

pb

Hinh 6. Két qua PCR khuén lac véi cip mdi T7-
T7ter ciia vi khuin E. coli BL21(DE3) sau
chuyén gen
M: thang DNA 1kb ciia Bioneer (Han Quéc), -: doi chirng
dm (khong c6 DNA mau), +: doi ching duong (plasmid
PET-HLH061), cac giéng 1-5: cdc chung vi khudn

du tuyén.

Biéu hién protein

Protein dung hgp dugc biéu hién trong E. coli
BL21(DE3) dudi su kich thich cua IPTG. Két qua
trén SDS-PAGE cho thay gitra t¢ bao khong duoc
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kich thich va té bao kich thich biéu hién khéc nhau
¢ mot vai bang, dac bi¢t c6 mot bang rat dam & kich
thudc khoang gan 55 kDa (miii tén trong Hinh 7).
Theo duy doan thi protein dung hop Trx-His-S-
HLHO061 ¢6 khdi lwong khoang 48kDa. Nhu vay, co
thé day 1a bang cua protein muyc ti€u. Vach nay dam
hon trong pha tan so véi khong tan (Hinh 7) cho thay
protein dung hop c6 tinh tan tot. Diéu nay c6 thé do
ban chit tan cua protein HLHO61 nhung ciing c6 thé
do tac dung cua thé protein 7rx vi day 1a mot protein
da dugc bao céo 1a co tinh tan cao va khi dung hop
v6i mot protein khac thi ¢ thé 1am ting tinh tan cta
protein dugc dung hgp (Young et al., 2012). Tuy
nhién, Trx khong cé ai lyc ndi tai nén can sur dung
mot protein thé khac cho muc dich tinh sach (Sofia
et al., 2014), & day la thé 6x Histidine.

=x=

LI

g —
[ rian

s
ey

=
&

Hinh 7. Két qua chay dién di SDS-PAGE ciia
cac hon hgp protein

M: thang chudn protein, NC (non-induced control, doi
chitng am): té bao khéng dwoc kich thich biéu hién gen
bang IPTG, total: protein tong ciia té bao duwoc kich thich
boi IPTG, Sol: protein pha tan, Ins: protein pha
khong tan.

Tinh sach protein

Protein tong trong pha tan dwgc ding dé tinh
sach protein dya trén sac ky ai lyc cua Histidine voi
Nikel.

Trong cac gleng tuong ung voi mau tir té bao
dugc kich thich biéu hién boi IPTG, giéng Lysate co
mot vach dam 10 rang twong ung vdi protein muc
tiéu, FT khong con nita ching to protein tai bang do
da dugc gilr lai hi€u qua trong cot resin. W1 hién
dién day du cac vach tuong tmg nhung mo hon FT
chung t6 co6 su gilr lai cac protein khong dac hi¢u
trong cOt, cac protein ndy duoc rua troi trong W1.
DPén W2 va W3 thi chi con 1 vach tuong tng voi
protein muc tiéu, nhu vay cac bang phu da dugc rira
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troi toi da. Trong 3 1an rira giai thi E1 cho két qua
dung dich protein c6 ndng do nho nhét, E2 16n nhat
va E3 da giam nhung van cao hon E1. Diéu nay c6
thé giai thich dugc vi trong lan rira giai dau tién, chat
canh tranh (imidazol) chua tiép xtc hét véi cac vi tri
nén viéc day céac protein ra con han ché. E2 1a lan
rira giai tot nhat, hi¢u qua giam dan qua céc lan tiép
theo (Hinh 8). Két qua do ndng do (Bang 1) cho thay
lugng protein trong E2 (2,61 pg/ul) gap khoang 3
lan E3 (0,91 pg/ul) va 8 1an E1 (0,34 pg/ul). Nong
d6 va chat luong nay du cho cac thi nghiém can sir
dung protein tiép theo.

IPTG

M NC Lysate FT W1 W2 W3 El E2 E3
170 —_—
130  ——
2 pu — —
3 = — — — —-— —-—
3 &= -
= B -
16 -—

— -

-
i =
17

Hinh 8. Két qua tinh sach protein bing phwong
phap sac ky ai lue véi Nikel

M: thang chudn protein; NC (non-induced control):
protein tong cua té bao khong dwoc kich thich biéu hién
protein; Lysate: dich vi khuan sau budc ly giai té bao; FT
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