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Tao dong va khao sat biéu hién phién ban
GFP (Green Fluorescent Protein) cho kha
nang biéu hién tot trong Bacillus subtilis
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TOM TAT

Gen gfp mé héa cho protein GFP (Green
Fluorescent Protein) c6 nguén géc tir stra
Aequorea victoria la protein chi thj duoc st
dung rét phé bién, do (i) sw biéu hién duoc
nhan biét dé dang théng qua kha ndng phét
huynh quang, (i) khéng cén co chét hay
cofactor, (iii) it &nh huéng dén protein muc
tiéu khi dung hop. Nhiéu bién thé cia GFP da
duoc nghién ciru va cai tién, trong do,
superfolder GFP v&i cac dac tinh cé lgi nhwe
gép cudn nhanh, céu truc 6n dinh va phét
huynh quang manh da cho thdy kha néng g
dung rat Ién cta protein nay. Tuy nhién,
superfolder GFP chi méi duroc phét trién trén
Escherichia coli, viéc trng dung phién ban nay

cho cac chdng chi khéc gép nhiéu khé khén
do tén suét st dung codon va kha ndng gép
cudn sau dich ma cua méi ching cha. Trong
nghién ctru nay, véi muc tiéu phat trién mot
phién ban GFP phu hop cho Bacillus subtilis,
ching tdi tién hanh tao ra cac dét bién diém
trén gen gfp+ nhdm loai b céac vi tri enzyme
cédt théng dung BamHlI, Xhol gidp thuén loi
cho viéc dong hoa; déng thoi thay dbi cac
codon Y39N, N105T, 1171V sao cho twong
thich véi B. subtilis. Két qua cho thay phién
bédn GFP sau dét bién cho khad ndng phéat
huynh quang t6t hon va céc vi tri enzyme cét
gidi han néu trén cdng da duworc loai bé.

T khéa: Bacillus subtilis, pHT, GFP, superfolder GFP.

MG PAU

Cung vai sy phat trién caa céng nghé sinh
hoc, viéc tim ra cac gen chi thi hiéu qua la mét
trong nhiing chién lugc hang dau. Gen chi thi ma
héa cho mét protein ma su biéu hién caa né dé
dang kiém tra thong qua cac kiéu hinh dic trung.
MGt trong nhitng gen chi thi dwoc st dung kha phd
bién hién nay 1a gfp c6 ngudn géc tir stra Aequorea
victoria md héa cho protein GFP (Green
Fluorescent Protein) [5] do c6 nhiéu wu diém nhu

(i) kha nang phat huynh quang khdng can cofactor
hay co chat, (i) it anh huong dén hoat tinh cua
protein muc tiéu, (iii) khong gay doc trong hau hét
truong hop, (iv) c6 thé dugc nhan biét ma khong
can pha v té bao. Ngoai ra, GFP con c6 dic tinh
bén véi nhiét, bén véi chat tay rira, pH kiém va
ndng d6 mudi cao nén duoc wng dung rat rong réi
ma khéng can quan tdm nhiéu dén diéu kién hoat
dong [12]. Tuy nhién, GFP trong tu nhién van con
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nhiéu nhuoc diém nhu gap cuén cham va mic do
phat huynh quang chuwa diu manh nén doi khi kho
phét hién [1]. Do d6, nhiéu bién thé cua GFP da
duoc nghién ctu va cai tién cho thay kha nang ung
dung rat I6n cua protein nay trong cac linh vuc
nghién ciru su di chuyén, chirc ning va tuong tac
cua protein muc tiéu trong té bao, dung hop Vvéi
cac cu tric khac trong nghién ciu gen va hé
thdng biéu hién [9, 10]. Trong do6, superfolder
GFP Véi cac dic tinh c6 loi nhu gap cudn nhanh,
cau trac 6n dinh va phat huynh quang manh dang
1a mot d6i twong kha hap dan [6]. Han ché I6n nhat
cua superfolder GFP la chi méi dwoc phat trién
trén Escherichia coli, viéc tng dung phién ban nay
cho céc chung chu khéc gap nhiéu khé khan. Muc
do phéat huynh quang khong chi chiu anh huéng
bai luong protein, kha nang gdp cuon ma con phu
thudc vao tde d6 sao chép, su 6n dinh cia MRNA,
tin hiéu dich ma va kha nang st dung codon trong
té bao chu [3]. Nhu vay, dé c6 dwoc hiéu qua si
dung protein chi thi téi wu, viéc lua chon mét bién
thé GFP phu hop cho mdi loai chung chu thuc su
quan trong va can thiét [2].

Bacillus la chung vi khuan duoc sir dung phd
bién trong cong nghé vi sinh vat tir rat 1au. Hon 60
% san lugng enzyme cong nghiép duoc san xut
tr chung nay. Véi dac tinh an toan trong thuc
pham, kha ning tiét protein vio méi trudng, ting
truong voi tée do cao, viéc nghién cau va tng
dung cac chung Bacillus ngay cang dugc day
manh, tiéu biéu trong sb do 1a B. subtilis [4]. Tuy
nhién, GFP va cac bién thé ctia n6 thuong duoc st
dung lam chi thi trong sinh hoc lai biéu hién kém
trong ching vi sinh vat nay. Mot sé nghién ctu
cho thdy, gen gfp+ma héa cho mot phién ban GFP
¢6 kha nang biéu hién cao trong B. subtilis nho cac
codon tdi wu hon [11].

Trong nghién ciru ndy, véi muc tiéu phat trién
mét phién ban GFP mang nhiing d6t bién pha hop

cho B. subtilis, chiing t6i tién hanh tao ra cac dot
bién diém trén gen gfp* nham loai bo céc vi tri
enzyme cét théng dung BamHI, Xhol gidp thuan
loi cho viéc dong héa; dong thoi thay dbi cac
codon Y39N, N105T, 1171V sao cho twong thich
v6i B. subtilis. GFP sau dot bién s& 1a mot phién
ban trung gian trong dinh hudng phat trién mot
phién ban superfolder GFP cho B. subtilis. Hiéu
qua biéu hién cia GFP sau dot bién s& dugc danh
gia dwa vao két qua phan tich SDS-PAGE va kha
ning phat huynh quang trong méi truong ran va
long trén B. subtilis.

VAT LIEU VA PHUONG PHAP NGHIEN
CcUU
Crhﬁng vi sinh vat, plasmid va méi trwong nuoi
cay

E. coli OmniMAX (Invitrogen) dugc si dung
& budc dong héa, B. subtilis 1012 dugc ding dé
danh gia kha nang biéu hién va phat huynh quang
ctia GFP sau dot bién. Plasmid pHT10-gfp+ dugc
sir dung lam plasmid gbc dé tao cac dot bién trén
gen gfp+. Thi nghiém dugc thuc hién véi dbi
chang la pHTO1 [7] nhu chang am khéng mang
gen. Té bao B. subtilis duoc nudi ciy lac trén moi
truong Luria broth (LB) ¢ 37 °C, vé6i khang sinh
chloramphenicol 10 pg/mL.

Thiét ké plasmid

Dé thuan lgi cho qua trinh tao phién ban gfp*
mang nhimg dot bién mong mudn, ching toi tién
hanh theo 2 budc. Budc thir nhat, tao plasmid
pHT10-gfp*4BamHI bang cach loai bo vi tri
BamHlI trén plasmid pHT10-gfp*, sir dung phuong
phap dot bién diém dinh hudng (Quik Change
Site-directed Mutagenesis, Qiagen, Agilent) véi
cap moi ON411 (CCACAACAT
TGAAGATGGTTCCGTTCAACTAGCAGAC)
va ON412 (GTCTGCTAGTTGAACGGAACC
ATCTTCAATGTTGTGG). Buéc thi hai, tao
plasmid pHT1241 mang nhiing dot bién loai bo vi

Trang 47



Science & Technology Development, Vol 18, No.T3- 2015

tri cat gioi han Xhol va thay ddi cac codon Y39N,
N105T, 1171V tu plasmid pHT10-gfp*4BamHI
bang phwong phap dot bién da diém dinh huéng
(Quik Change Site-directed Mutagenesis, Qiagen,
Agilent) Voi céc moi ONB867B
(GTGAAGGTGATGCTACAAACGG
AAAGCTACCCTTAAA), ON867E (AAGAT
GACGGGACATACAAGACGCGTGCTGAAG
TCAAG), ONB867F (TGGAAACATTC
TCGGACACAAACTCGAATACAACTTTAAC
TCACACAA), ON867G (CTAACTTCAA
AATTCGCCACAACGTTGAAGATGGTTCC).
Qua trinh sang loc dugc thuc hién trong E. coli
OmniMAX véi mdi  ON314 (TGTTTCA
ACCATTTGTTCCAGGT), plasmid ding dwoc
bién nap vao B. subtilis 1012.
Khio sat kha ning phat huynh quang cia
GFP trén moi truwdmng ran

Cac khuan lac don B. subtilis chua plasmid
pHT10-gfp*, pHT10-gfp*4BamHIl, pHT1241
dugc khao séat kha nang biéu hién GFP nham danh
gia hiéu qua cac dot bién. Thi nghiém duoc tién
hanh trén dia LB-Agar-Cm véi 6 ndng do IPTG (0
mM; 0,01 mM; 0,05 mM; 0,1 mM; 0,5 mM va 1
mM). U ¢ 37 °C, 32 °C va 27 °C véi thoi gian
twong (tng la 16 gio, 24 gio va 36 gio. Su phat
huynh quang cua khuan lac dwogc kich thich duéi
budc séng UV phan anh mirc d6 biéu hién cua
GFP, qua d6 danh gia dugc hiéu qua cua phién ban
GFP sau dot bién. Hinh anh dugc ghi nhan bang
maéy chup hinh k§ thuat sé va dwoc phan tich bing
phan mém AlphaEaseFC (Alpha Inotech) dé tinh
todn gray value (hay pixel value). Thuc hién twong
tu vai chang am la pHTO1. Thi nghiém dugc lap
lai 3 1an, mdi 1an trén 3 khuan lac khéac nhau.

Cam vng biéu hién GFP
Tién hanh nudi cdy B. subtilis 1012 chira cac
plasmid  pHT10-gfp*, pHT10-gfp*4BamHl,

pHT1241 trong moéi truong LB véi khang sinh
chloramphenicol (10 pg/ml) ¢ 3 nhiét do 27 °C, 32
°C, 37 °C va téc d6 lic 250 vong/phat. Cam ung
bang IPTG tai thoi diém ODeoo dat 0,8 — 1 vai cac
nong 46 0 mM; 001 mM; 005 mM;
0,1 mM; 0,5 mM va 1 mM. Thu mau 0, 2, 4 gio
sau cam ung sao cho ODego dat 1,2. Sau d6 ly tdm
9000 vong/phdt trong 3 phit dé thu sinh khéi va
gitt mau ¢ -20 °C. Tién hanh tuong ty va thu mau
& thoi diém 4 gio sau cam ung véi pHTO1. Thi
nghiém duoc lap lai 3 1an trén 3 khuan lac khac
nhau. Mau sau khi thu s& duoc ding dé dién di
SDS-PAGE va khao sat hoat tinh GFP trén dia 384
giéng.
Kiém tra su biéu hién biang SDS PAGE

Hoa tan sinh khéi trong 100 pl lysis buffer, 5
ul lysozyme 50 mg/mL, u & 37 °C trong 5 pht,
sau d6 thém 30 pL loading buffer 5X (0,135 M
Tris/HCI; 30 % glycerol; 3 % SDS; 0,03 %
bromophenol blue; 0,15 M DTT). Mau sau khi xu
ly s& dwgc 1 ¢ 95 °C trong 5 phat, ly tam 10.000
vong/pht trong 5 phit va thu dich ndi tién hanh
dién di SDS-PAGE. Danh gia hiéu qua cac dot
bién thong qua mirc d6 biéu hién cua GFP sau dot
bién.
Khio st hoat tinh GFP trén dia 384 giéng

Kha nang phat quang cia GFP lién quan toi
mét ciu tric Chromophore, dugc tao thanh bai 3
acid amine Serine65-Tyrosine66-Glycine67 tai
trung tam hoat dong caa chudi polypeptide. Qua
trinh dong vong l1a mot chudi cac phan tng khu
hydro va oxy hoa, tao ra phan tx Chromophore
truong thanh cho phép hip thu énh sang téi da &
budc song 475 nm va phat huynh quang mau xanh
luc c6 budc séng 508 nm [5]. Mau té bao B.
subtilis 1012 mang céc plasmid can khao sat dugc
thu & budc cam tng biéu hién s& duoc pha
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bang dung dich PBS 1X (Phosphate Buffer Saline)
lysozyme la
1 mg/mL, u lic trong 30 phdt. Dich sau ly tam

va ndéng do cudi  cua

dugc do trén dia 384 giéng véi may doc dia
(BioTek-Thermo, M¥). Két qua dugc xir ly va tinh
toan bang phan mém Excel (Microsoft). Thi
nghiém dugc lap lai 3 1an trén 3 khuan lac khac
nhau.

KET QUA
Tao plasmid

Str dung cap moi ON411 va ON412 thuc hién
dot bién diém dinh huong trén plasmid pHT10-

Amp

pHT10-gfp DBamHI 2!
8720 bps

ORF-2

Hinh 1. So b cua plasmid pHT10-gfp*4BamHI (Trai) va pHT1241 (Phai), véi gen gfp*duoc gay dot bién & cac vi tri
trén trinh tu nucleotide, tao dd bién ABamH] trén pHT-gfp*4BamH]I va AXhol, Y39N, N105T, 1171V trén pHT1241.

Khio st hoat tinh GFP trén mdi truong rin

Céc khuan lac B. subtilis 1012 mang plasmid
pHT10-gfp+ABamHI, pHT 1241 trén dia bién nap
duoc chim 1én cac dia moi trwong chira LB-Agar-
Cm bd sung IPTG véi 6 ndng do twong tng (Hinh
2A). Tién hanh ddng thoi ciing véi mau chimg am

gfp+ tao plasmid pHT10-gfp+4BamHI (Hinh 1,
Trai) mang dot bién loai bo vi tri BamHI trén gen
gfp+. Plasmid pHT10-gfp+4bamHI ding sau khi
giai trinh ty s& 1a khung suon dé tao plasmid
pHT1241 (Hinh 1, Phai) mang cac dot bién AXhol,
Y39N, N105T, 1171V bang dot bién da diém dinh
huéng vai cac mdi ON867B, ONSG7E, ONS67F,
ONB867G. Két qua giai trinh ty hoadn toan twong
ddéng véi trinh ty ly thuyét, plasmid pHT10-
gfp+4BamHI va pHT 1241 tao dong thanh céng cd
cau truc nhu Hinh 1

pHT1241

8720 bps

pHTO1 (-) va mau pHT10-gfp*. Thuc hién 3 16 thi
nghiém twong tng véi 3 nhiét 6 u khéc nhau lan
lugt & 27 °C, 32 °C va 37 °C dé dénh gi4 anh huong
caa nhiét d¢ 1én muc do biéu hién GFP.
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Hinh 2. Két qua trén dfa moi truong chira LB-Agar-Cm (A) va cuong d6 sang béng chuong trinh AlphaEase (B) v&i 6
nong d¢ IPTG 0; 0,01; 0,05; 0,1; 0,5 va 1 mM & cac nhiét d6 27 °C, 32 °C va 37 °C.

Két qua so b trén dia thach co d¢ chénh léch
nho, khéng thé hién duoc su khac biét. Tuy nhién,
qua d6 chung t6i c6 thé nhan thiy mot sé két qua
ban dau nhu sau. Cac chung mang plasmid can
khao sat cho kha nang phat huynh quang tang dan
theo ndng d6 IPTG tir 0,05 mM va dat cuc dai 6 1
mM, trong khi chitng &m pHTO01 khéng c6 hién
twong nay. Nhiét do ciing co anh huong dén sy
biéu hién GFP, bang ching 1a ¢ 32 °C, su phét
huynh quang cua cac khuan lac 1a manh nhat. Két
qua duoc kiém tra lai bang phan mém do cuong
do sang AlphaEase (Alpha Inotech), chung B.
subtilis 1012/pHT1241 cho gid tri cudng d6 sang
cao nhat, hai plasmid con lai ¢c6 mirc do tuwong

duong; tuy nhién, ¢ 27 °C, pHT10-gfp*4BamHl
cho két qua biéu hién thap nhat. Két qua nay s&
duoc kiém ching bang thi nghiém khao sat trong
mdi truong long.
Cam vng biéu hién GFP

Quy trinh khao sat biéu hién trén moi truong
long dugce md ta trong phan Vat liéu phuong phap.
Nong do IPTG str dung khao sét lan luot 12 0 mM;
0,01 mM; 0,05 mM; 0,1 mM; 0,5 mM va 1 mM
vé6i thoi gian thu mau 13 0 gio, 2 gio va 4 gio. Mau
dugc kiém tra muc do biéu hién GFP bang dién di
SDS-PAGE trén gel 12 % va nhuém bang
Coomassie Blue cho vach mau xanh.

Trang 50



TAP CHI PHAT TRIEN KH&CN, TAP 18, SO T3- 2015

A B
M 0Oh _2h 4h
woa OmMM 1mM 0.010.05 0.1 0.5 1mM kDa M 37°C 32°C 27°C
200. 1 2 3 4 5 6 T 8 200- 1 2 3 4 5 6 7 8 9 10 11
100- 100-
50- 50-
40 . - o B =
3 — — — g g—-GFP  30- — - —— “ GFP
20- 20-
pHT1241 329G NN % % % % % % %
A T R T
% B T B B 7 B B 7
%, % %
%, % %,

Hinh 3. Két qua dién di SDS-PAGE; Mau B. subtilis 1012/pHT1241 & 32 °C Vi 6 néng d6 IPTG va thoi diém thu
mau 0, 2, 4 gio (A); Mau B. subtilis 1012 véi cac plasmid can khao séat dwoc lic biéu hién trong 4 gio v6i ndng do

IPTG 1 mM (B) ¢ 37 °C, 32 °C va 27 °C (B).

Trudc tién, chdng téi chon thoi gian va nong
d6 chat cam ng biéu hién tbi wu bang cach khao
sat plasmid pHT1241 & 32 °C (nhiét do cho két
qua phét huynh quang tét nhat khi khao sat trén
dia thach) va thu duoc két qua nhu Hinh 3A. So
sanh do dam cua cac vach protein muc tiéu tai cac
thoi diém thu mau va néng do IPTG twong g,
ching tdi nhan thidy mtrc do biéu hién tét nhat
dugc ghi nhan tai thoi diém 4 gio sau cam ung Voi
1 mM IPTG (Hinh 3A, Giéng 8). Nhu vay, diéu
kién nay s& duoc chon dé so sanh lugng GFP duoc
tao ra gitra cac plasmid & 3 nhiét do
27°C, 32°C va 37 °C két qua duogc thé hién & Hinh
3B.

GFP c6 kich thude twong duong 1a 27 kDa,
nhung do c6 sy thay d6i vé codon trong ciu tric
ma pHT1241 cho vach protein cao hon so véi hai
plasmid con lai. So véi 37 °C va 27 °C, cac vach
GFP duoc biéu hién ¢ 32 °C cho két qua cao ndi
bat (Hinh 3B, Giéng 6, 7, 8). Ca 3 plasmid can
khao sat déu cho vach GFP kha rd & cling nhiét do
va cac vach nay lai khong c6 su khac biét nhiéu

(Hinh 3B), nhu vay luong protein dugc tao ra gan
nhu twong dwong gitra cac plasmid. Tuy nhién, &
27 °C, sy biéu hién caa pHT-gfp*4BamHI giam rd
rét so véi 2 plasmid con lai, két qua nay hoan toan
ph hop véi két qua khao sét hoat tinh trén dia. C6
kha nang viéc loai bo vi tri BamHI trong gen gfp*
d4 anh huong dén sy biéu hién cua gen nay trong
B. subtilis. Bé c6 nhimng danh gia chuin xac hon,
ching t6i tiép tuc thuc hién khao st mirc d6 biéu
hién ciia GFP trén dia 384 giéng.
Khio sat hoat tinh’phét huynh quang cia
GFP trén dia 96 giéng

Phuong phap do huynh quang c¢6 wu diém Ia
cho ra két qua c6 do nhay cao, thé hién dugc kha
ndng phat huynh quang cta GFP mét cach chinh
xé4c. Po huynh quang trén dia 384 giéng c6 nham
khao sat dugc nhiing yéu té khong thé thuc hién
bang phwong phap khao sat hoat tinh trén dia va
SDS-PAGE. Céc plasmid dwoc biéu hién trong
thoi gian 2 gio va 4 gio, véi nong do 6 ndng do
IPTG. Sé liéu dugc thé hién dudi dang biéu db cot
nhu Hinh 4.
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Hinh 4. Két qua khao sat kha ning phat huynh quang ctia pHT10-gfp+, pHT10- gfp+ABamHI,
pHT1241 trén dia 384 giéng ¢ 37 °C (Trén), 32 °C (Giira) va 27 °C (Dudi).
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Hinh 5. Két qua phan tich ANOVA One-way d4anh gia anh huong cia dot bién 1&n hoat tinh GFP
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BamHI

3289 ggaatcaaag ctaacttcaa aattcgcecac

3319 aacattgaag atqt tcaactagca 3319

3349 gaccattatc aacaaaatac tccaattggce 3349

Collect:

Két qua & Hinh 4, cho thay khi lic biéu
hién ¢ 37 °C, hoat tinh caa GFP tao ra tir ching
mang pHT1241 tét hon pHT10-gfp+ABamHI tuy
nhién khong thuc su chénh léch nhiéu (Hinh 4,
Trén). Trong khi d6, voi mau duoc biéu hién & 32
°C (Hinh 4, Giira), biéu hién ciia pHT1241 vuot
troi hon han (~4000 don vi), cao gap 1,3 lan so voi
2 plasmid con lai. Két qua duoc kiém tra bing
phan tich théng ké thé hién ¢ Hinh 5, sir dung
phuong phap ANOVA One-way (Minitab), gia tri
p-value = 0,000 trong khoang tin cay 95 % (o =
0,05). Cho thay muc do chénh léch vé kha ning
phéat huynh quang cta pHT1241 so vai 2 plasmid
con lai c6 y nghia vé mit thong ké. G 27 °C (Hinh
4, Dud6i), chdng t6i nhan thay anh huong rat Ion
cua viéc loai bo BamHI 1én su biéu hién cua gfp*
trong pHT10-gfp+ABamH]I, kha nang phat huynh
quang thap (~1000 don vi), chi bang 1/3 so vé&i cac
truong hop khac, van dé nay s& duoc thao luan &
phan sau. So sanh giira 3 nhiét do, ching t6i thu
dugc két qua twong tw nhu khi khao sét bang
phuong phap trén thach va dién di SDS-PAGE khi
so sanh. Kha nang phat huynh quang cua GFP &

Hinh 5. D6t bién diém nhim loai bé vi tri BamHI tir plasmid pHT10-gfp*(Trai) tao pHT10-
gfp*4BamHI(Phai) Collector — filtering

32 °C cao nhat, 37 °C yéu hon va cudi cung la 27
°C.

THAO LUAN

Viéc loai bo vi tri BamHI trong trueong hop
pHT10-gfp+ABamH] tuy van giit nguyén trinh ty
amino acid nhung trinh tu caa gen sau dot bién da
thay ddi. So sanh trinh tu trude va sau dot bién
(Hinh 5), codon GGA (trinh ty trén gen Ia GGA)
nam trong vi tri nhan biét BamHI (Hinh 5, Trai)
dugc thay thé bai mot codon khac GGU (trinh tu
trén gen la GGT) cung ma hoa cho glycine (Hinh
5, Phai). Tuy nhién, xét vé tan suat sir dung codon
trén B. subtilis thi codon truéc dot bién - GGA
(21,8 %0) cho hiéu qua sir dung cao hon so véi
codon sau dét bién - GGU (13,0 %o) [8]. Nhu vay
viéc loai bo trinh ty BamHI dé lam thay déi tan
suit st dung codon cia gen muc tiéu trong B.
subtilis, dan dén viéc giam biéu hién caa pHT10-
gfp+ABamH]| va sy anh huéng nay cang rd hon
khi nudi cdy ¢ nhiét d6 thip, trong trueong hop nay
la 27 °C.
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Theo két qua ghi nhan duoc, mic d6 phat
huynh quang cia GFP phu thudc vao 2 yéu té,
luong protein dwoc tao ra va kha nang gp cuon.
Khi so sanh gitta cac nhiét dg, luong protein & 32
°C duoc tao ra nhiéu nhat va kha nang phat huynh
quang ciing cao nhat. Con ¢ cling mot nhiét do,
lwong protein dwoc tao ra twong duong nhau (két
qua tir phuong phap dién di SDS-PAGE) nhung
kha nang phat huynh quang cuda protein tao ra tu
PHT1241 lai vuot tréi hon han so véi 2 plasmid
ban dau. pHT 1241 mang cac dot bién lam thay ddi
c4c acid amine, do d6 lam thay ddi ciu tric ciing
nhu kha nang gip cudn cia GFP, giup GFP sau dot
bién c6 kha ning phat huynh quang manh va bén
hon so véi protein ban dau.

KET LUAN

Viéc tao cac bién dbi trén trinh tw amino

Cloning and
fluorescent

acid (Y39N, N105T, 1171V) theo néi dung d& tai
nham muc dich tang kha ning gip cuon, kha niang
phat sang, d6 bén ciia protein, dong thoi loai bo cac
trinh ty enzyme cat gioi han phd bién trén gen
(BamHI, Xhol) dé thuan loi hon cho buéc dong
héa. Pham vi noi dung cia dé tai 1a mot phan trong
dinh hudng tao mét superfolder GFP mang cac uu
diém nhu gap cuon nhanh, phéat huynh quang manh
va phl hop Vvé tan suit st dung codon, cho hoat
dong tot trong B. subtilis. Cong viéc da cho két qua
twong d6i kha quan, tao ra dugc mot vector mang
gen chi thi biéu hién thanh GFP c6 hoat tinh cao.
Day 1a budc trung gian quan trong dé tiép tuc thuc
hién thém nhiéu dot bién trén gen gfp+, phat trién
kha nang ttng dung cua GFP trong B. subtilis, gitp
dwa cac ung dung cua GFP vao chang chu nay
ngay mot dé dang, nhanh chéng va tiét kiém hon.

Investigating GFP (green
protein)

allowing  higher

expression in Bacillus subtilis

e Nguyen Hoai Nam

e Phan Thi Phuong Trang
e Tran Linh Thuoc

e Nguyen Duc Hoang

University of Science, VNU-HCM

ABSTRACT

Gfp gene coding for protein GFP (green
fluorescent protein) from the jellyfish
Aequorea victoria is the most popular
indicator protein, due to (i) easy to recognize
the expression through the fluorescent ability,
(i) without substrate or cofactor, (iii) less
impact on the fusion protein target form. A lot
of modifications of GFP have been studied
and improved, in which GFP superfolder
containing beneficial properties such as rapid

folding, structural stability and strong
fluorescence showed great applicability.
However, GFP superfolder has just been
developed in Escherichia coli. It is difficult to
apply this version for all other strains since
codon usage and the folding ability of each
host species. In this study, with the aim of
generating a GFP gene which is suitable for
Bacillus subtilis, we mutated in the gene gfp+
to delete general BamHI, Xhol restriction
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enzyme site for facilitating in cloning step; as
well asmodified Y39N, N105T, 1171V codon
that is compatible with B. subtilis. The results
showed that the mutations have made the

new version of GFP stronger in fluorescence
and sequences of restriction enzymes have
also been removed.

Key words: Bacillus subtilis, pHT plasmid, GFP, supperfolder GFP.
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