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TOM TAT

Trong nghién ciru ndy, ching chii Bacillus subtilis va gen chi thi celB dwoc sir dung dé danh
gid danh hwéng cia sé heong Histidine trong dudi dung hop & dau C lén sw biéu hién tiét
Endoglucanase B. Két qua nghién ciru cho thdy ching B. subtilis 1012 phit hop cho s biéu hién
CelB hon khi so véi ching B. subtilis WBS00ON. Pudi 6His c¢6 anh hiong lam giam sw biéu hién tiét
CelB nhiéu hon hai duéi 5His va 4His. Nguoc lai, CelB-6His cho kha nang bam hat Ni-NTA 16t
hon, it that thodt nhdt (4,78%) trong khi CelB-4His lai co sw ro ri khi tinh ché b&ng hat Ni-NTA ¢
mirc cao nhat (16,1%).

Tir khoa: Bacillus subtilis, Histidine, Endoglucanse B, Pgrac212, duéi dung hop.

1.  Giéi thi¢u

Viée str dung cac dudi dung hop da trd nén kha phd bién véi nhidu ing dung phong
phu trong céng nghé san xudt protein tai t6 hop (Terpe, 2003). Pudi dung hop giup lam
don gian hoa quy trinh phat hién va tinh sach protein. Cting vé6i sy phat trién cua cong
ngh¢ sinh hoc, gia tri st dung cta cac dudi dung hop ngay cang tang bdi kha nang bao vé
protein myc tiéu khoi sy phan cét ciia protease, giip protein muc tiéu tan tot hon, ting hiéu
qua tong hop protein va hd tro tot qua trinh gap cudn.

Hién nay, His-tag (polyhistidine) dang ndi 1én 1 cong cu phd bién nhat dé thu nhan
protein nhan. Pay 1a mot cong vu cd nhiéu vu diém nhu: (i) kich thuéc dudi dung hop nho
(kich thudc khoang 0,84 kDa d6i v6i 6His), han ché tinh mién dich so véi cac dudi tinh
ché khac c6 kich thudce 16n hon va khong can duoc loai bo trong cac qua trinh sir dung
protein sau tinh sach, (ii) mot sb lugng 16n vector thuong mai dugc thiét ké cho su biéu

Cite this article as: Le Duong Vuong, Dang Thi Kim Ngan, Truong Thong, Phan Thi Phuong Trang, &
Nguyen Duc Hoang (2019). The impact of the amount of Histidine in C-terminal fusion-tag on the secretion
of Endoglucanase B in Bacillus subtilis. Ho Chi Minh City University of Education Journal of Science, 16(9),
323-334.
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hién protein c6 gin His-tag da dugc cac nha nghién ctru st dung va (iii) twong tac cta His-
tag khong phu thudc vao ciu tric cua dudi dung hop, do d6 protein tai to hop co His-tag co
thé dugc tinh ché duéi diéu kién bién tinh (Goel et al., 2000), (Waugh, 2005). Cau triic cia
dudi dung hop polyhistidine (bao gom vi tri, trinh tu, do dai) c6 thé anh huong dén viéc
biéu hién protein & nhiéu mirc do khac nhau gém: kha néng biéu hién, kha nang tiét, kha
nang bam vao ion kim loai dugc ¢d dinh, cAu truc bac ba cua protein, cAu trac tinh thé, kha
ning tan va hoat tinh cia protein (Block et al., 2009). Néu sé lugng Histidine trong dudi
dung hop qua it thi i luc cua protein muyc tiéu voi ion kim loai giam di 1am mat kha ning
gfm chon lgc do chiu su canh tranh cua cac protein tap c6 chira Histidine. Trong mot sO
truong hop, viée gia ting s6 luong Histidine trong dudi dung hop s& 1am ting dé tinh sach
ciia protein muc tiéu. Tuy nhién, ciing dugc khuyén cdo st dung dudi dung hop
polyhistidine véi it Histidine dé lam giam t6i thiéu sy anh hudng cua dudi dung hop 1én
chirc ning protein (Bornhorst, & Falke, 2000). Ngoai ra, trong biéu hién tiét, dién tich
duong cua Histidine trong dudi dung hop ciing ¢ thé gy tré ngai cho qua trinh dung hop
protein qua mang. Trong nghién ctru nay, dudi dung hop polyhistidine duoc gin vao dau C
clia protein tiét dé giam sy can thiép ctia dudi dung hop 1én mang trong qua trinh van
chuyén (Block et al., 2009).

Trong nghién ctru nay, sy anh huéng cua sé luong Histidine trong dudi dung hop 1én
su biéu hién tiét va qua trinh tinh ché dugc tién hanh trén B. subtilis bang cach sir dung gen
chi thi celB. Gen chi thi ce/lB ma hoa cho protein Endoglucanase B (CelB), mét trong
nhitng thanh phan chii yéu cua phiic hé Cellulosome ¢6 nguon goc tir C. thermocellum.
Trong mot nghién ctu da dugc cong bd, CelB duoc su dung lam chi thi dé khao sat kha
nang biéu hién tiét cia plasmid pHT43 mang promoter Pgrac212 trén B. subtilis (Phan,
2007). Bén canh do, chung chu B. subtilis dugc st dung 1a do day la chung vi sinh vat mé
hinh cho su biéu hién ngoai bao, dugc FDA céng nhan 1a GRAS (Generally Regarded As
Safe), khong sinh ndi doc td va co kha nang biéu hién tiét 1én dém 20-25 g/l dich 1én men
(Schallmey, Singh, & Ward, 2004).

2. Vitliéu & Phwong phap
2.1. Vit liéu

Chung E. coli OmniMAX (Invitrogen™), Chung B. subtilis 1012 ty nhién, chung B.
subtilis WB80OON (Bang 1); cac plasmid pHT1253, pHT 1254, pHT 1255, pHT43, pNDH37-
celB (Bang 2), cac moi dic hiéu (Bang 3) duoc cung cap bai Trung tim Khoa hoc va Cong
nghé Sinh hoc.
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Bing 1. Cdc ching chi dé tao dong va biéu hién

Chiing chu Pic diém b gen Sir dung
(F"  {proAB+ laclq lacZAM15 Tnl0(TetR)
. . A(ccdAB)} mcrA A(mrr-hsdRMS-mcrBC) .
E. coli OmniMAX Tao dong

080(lacZ)AM15  A(lacZY A-argF) U169 endAl

recAlsupE44 thi-1 gyrA96 relAl tonA panD).

B. subtilis 1012

leuA8 metBS5 trpC2 hsdRM1 Biéu hién protein

B. subtilis

nprE aprE epr bpr mpr :: ble nprB :: bsr .vpr wprA

Lé Duwong Vuong va tgk

WBSOON :.'hyg cr‘n :: neo; NeoR) da bi dot bién mat 8 protease Biéu hién protein
ngoai bao

Méi truong Luria Broth (LB) duoc sir dung dé nudi cdy cac ching voi khang sinh
thich hop nhu Ampicillin (Amp) noéng dd cudi 100 pg/ml va Chloramphenicol (Cm) ndng
d6 cudi 10 pg/ml.

Bdng 2. Cac plasmid dwoc dung trong nghién ciru

Plasmid Céu tric Muc tiéu st dung
pHT1283  Pgrac-ssAmyQ-celB-GSHGHHHHH Nghién ctru nay
pHT1284  Pgrac-ssAmyQ-celB-GSHGHSHHH Nghién ctru nay
pHTI1285  Pgrac-ssAmyQ-celB-GSHGHSHGH Nghién clru nay
pHT43 Pgrac-ssAmyQ Ching am
pNDH37- Thu gen celB (T. T. P. Phan,
celB Nguyen, & Schumann, 2006)
pHT1253  Pgrac-ssAmyO-MCS-GSHGHHHHH Tao pHT1283
pHT1254  Pgrac-ssAmyQ-MCS-GSHGHSHHH Tao pHT1284
pHT1255  Pgrac-ssAmyO-MCS-GSHGHSHGH Tao pHT1285
Bing 3. Céc Primer (trinh tw moi) dwoc ding trong nghién ciru
Tén £ , . Ao
. Cau truc Primer Muc tiéu sir dung
Primer
ON9L7 AGCATCAGCAGGATCCGAAGGGTCA Thu gen celB
TATGCTGATTTGG
Thu gen celB
ONO1SB TGTCCATGTGATCCGCTTTTATACGG PCR  kiém tra  cho pHTI1283,
CAACTCACTTATGCTACGC
pHT1284, pHT1285
ON653 ACCGGAATTAGCTTGGTACCAGCTAT PCR kiém tra cho pHT1283,
TG pHT1284, pHT1285
ON707 AAAGGAGGAAGGATCAATGAGAGG Giai  trinh  ty cho pHTI1283,
AAGCA pHT1284, pHT1285
ON314  TGTTTCAACCATTTGTTCCAGGT Giai trinh tr cho  pHTI283,

pHT1284, pHT1285
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2.2. Phwong phap
2.2.1. Thiét ké cdc vector biéu hién CelB véi dudi dung hop His-tag

Pau tién, gen celB duoc thu nhan bang phan tmg PCR tir plasmid pNDH37-celB véi
cip mdi ON917/ON918B (Bang 3) va Pfi polymerase. San pham PCR nay duoc cit dong
thoi v6i ba plasmid khuoén pHT1253, pHT1254, pHT1255 (c6 san trinh ty tin hiéu tiét
sSamyQ nam & dau N cia vang MCS va lan luot chta cac trinh tr md hoa cac dudi dung
hop c6 tir 4 dén 6 Histidine) (Bang 2) boi enzyme cit gidi han BamHI/Aarll. Cac san phdm
cét cua cac plasmid khuén nay 1an luot dugce ndi voi gen celB bang T4 DNA ligase dé tao
plasmid myc tiéu pHT1283, pHT1284, pHT1285 (c6 c4u triic nhu Bang 2).

Céc san pham ndi nay duogc bién nap vao E. coli OmniMAX bang phuong phap hoa
bién nap (Phan, Huynh, Truong, & Nguyen, 2017) va sang loc trén moi truong LB-Agar ¢
Amp (100 pg/ml). Cac dong E. coli OmniMAX chtra cac plasmid muc tiéu duoc kiém tra
bang phuong phap PCR khuan lac véi cip mdi ON653/ON9I8B (Bang 3) va Tag
polymerase. Cac plasmid muc tiéu dwoc thu nhan, tich chiét tir cic dong E. coli
OmniMAX c6 két qua PCR duong tinh va giri di giai trinh tu v6i cip mdi ON707/ ON314
(Bang 3) tai Cong ti Macrogen.Inc (Han Qudc). Cac plasmid cho trinh ty tuong dong
v6i két qua li thuyét 100 % s& dugc bién nap vao 2 ching biéu hién B. subtilis 1012
va B. subtilis WB80ON (Bang 1) theo quy trinh bién nap ty nhién trén B. subtilis
(Phan et al., 2017).

2.2.2. Kiém tra sw biéu hién tiét CelB trén moi truong ran

Cac dong B. subtilis 1012 va B. subtilis WB80OON chua cac plasmid muc tiéu
pHT1283, pHT1284, pHT1285 va ching am pHT43 duoc cdy sang cic dia thach LB-Cm-
Agar chitra CMC 0,5% va co cac n@)ng d6 cam ung IPTG khac nhau (0 mM; 0,001 mM;
0,01 mM; 0,1 mM; 0,5 mM va 1 mM). Cac dia khdo sat dugc u ¢ 30°C trong 36 gid. Sau
6, sir dung thudc thir Congo Red 1% dé kiém tra hoat tinh endoglucanase B dua trén vong
phan giai CMC do ving dia thach c6 co chat CMC da bi phan huy bai CelB s& khong bat
mau voi dung dich Congo Red 1%.

2.2.3. Kiém tra sw biéu hién tiét CelB trén méi trwong long

Céac ching dung trong khao sat duoc tién hanh nuéi trong elern chira 20 ml méi
truong LB-Cm dén khi ODeoo nm dat gia tri tir 0,8-1 thi tién hanh cam tmg biéu hién protein
bang IPTG. Mau protein CelB dugc thu nhan trong dich ndi sau khi li tam 13000 xg trong
10 phut. Cac thong s6 tién hanh trong khao sat nay bao gom: (i) nhiét d6 nudi ciy 30°C &
37°C; (ii) Néng dd chat cam tmg IPTG: 0; 0,01; 0,1;1 mM; (iii) Thoi gian thu mau sau cam
mg: 2, 4, 6, 8, 10 gid. Su biéu hién tiét CelB dugc danh gia bang phuong phap do hoat
tinh DNS (dinitrosalicylic acid assay).

Phwong phap do hoat tinh DNS

Hoat tinh endoglucanase ctua CelB duogc do theo quy trinh bién doi tir quy trinh
chuin cua TUPAC dua trén lugng duong khtr dugce tao ra khi so sanh véi duong chuin
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glucose (Mandels, Andreotti, & Roche, 1976). 250 ul co chit CMC pha trong dém
phosphate dugc u cung v6i 250 ul dich enzyme ¢ 55°C, 1 gid trong eppendorf. Sau do,
500 pl DNS 1% dugc thém vao eppendorf, tiép tuc @ nhiét & 95°C trong 5 phut dé ngimg
phan {mg cat ciia enzyme va xac dinh gia tri ODs40 nm (gi4 tri thé hién s6 gdc duong khir
sau phan tng thuy phén cua CelB).

Sb gbc duong khir truée phan tng thuy phan (trong méi truong nudi cdy hay trong
co chat CMC) duoc x4c dinh bang phuong phap tuwong tu khi sit dung véi miu Blank
tuong tng (dich enzyme di dwogc bat hoat bang cach o & 95°C trong 10 phut). S6 luong
glucose twong g voi sé gdc duong khir tao ra do phan tmg thiy phan cia CelB véi co
chat CMC duogc xac dinh khi tinh toan dwa trén hiéu ctiia ODs40 am va gia tri ODBglank tuong
mg va duong chuin duong khir duoc xay dung duwa trén gia tri ODs40 nm clia cac ndng do
glucose khac nhau theo phuong phap DNS. Lugng duong khir (mg/ml) thu nhan dugc quy
d6i ra don vi hoat tinh enzyme (IU) theo dinh nghia: lugng enzyme can thiét dé tao ra 0,18
pg (ing véi 1 nmol) duong khir glucose tuong duong trong 1 phut. 1 IU = 1 pmol
glucose/min = 0,18 mg/min. Do ti 1€ enzyme: CMC 1a 1: 1 nén 4p dung cong thirc ta co: 1
mg glucose/ml = 0,0925 TU (do u 60 phut) = 92,5 mIU (Mandels et al., 1976), (Eveleigh,
Mandels, Andreotti, & Roche, 2009).

2.2.4. Tinh ché véi hat Ni-NTA

Ap dung két qua khao sat, cac enzyme CelB dung hop dudi Histidine dwgc biéu hién
v6i didu kién t6i wu va tién hanh tinh ché v6i hat Ni-NTA. dé khang dinh kha ning tinh ché
cta cac dudi His dung hop, dong thoi 1a dé kiém tra tinh dung cua sé lwong His trong cac
duoi dung hop 6 tung plasmid.

Protein CelB duoc gén 1én hat Ni-NTA duya trén 4i luc cua dudi Histidine véi Ni?'.
Dich protein (1 ml) dugc thém vao eppendorf cé chira 200 pl hat Ni-NTA va lic ¢ toc do
100 vong/phit trong 30 phit. Sau d6, mau dugc 1i tim 7000 xg trong 5 phut dé loai dich
ndi. Cac protein tap khong cé dudi Histidine (khong c6 kha ning gin vao hat Ni-NTA) con
sot lai dwoc loai bo bang phwong phap rira mau véi 1 ml dung dich EBW (30 mM Tris-HCl
pH 8,0; 500 mM NaCl). Lic nhe & téc do 100 vong/phat trong 30 phut. Li tim 7000 xg
trong 5 pht, loai dich ndi. Cong doan rira nay duoc thyc hién 2 lan.

Protein CelB ¢ gan dudi Histidine duoc thu nhan bang cach st dung buffer dung li
la 500 pl dung dich EBW c6 néng dd imidazole 1an lwot 13 5 mM, 10 mM, 20 mM,
40 mM, 80 mM va 250 mM. Lic & tdc d6 100 vong/phut trong 30 phit. Li tim 7000 xg
trong 5 phit, thu dich ndi. Phan tich cdc mau protein dung li & timg phan doan bang
phuong phép do hoat tinh DNS.

2.2.5. X Ii 56 ligu

Céac thi nghiém do hoat tinh dugc lap lai 3 lan. Céc kiém dinh ANOVA mét chiéu

duoc thuc hién béng phﬁn mém Minitab17.
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3.  Két qua va bién luin
3.1. Tago dong cic vector va chiing B. subtilis biéu hién CelB cé duéi dung hop
Histidine

Sau khi sang loc bang méi truong LB co khang sinh, cac dong té bao E. coli
OmniMax mang cac plasmid pHT1283, pHT1284, pHT1285 duoc kiém tra bang phuong
phap PCR khuan lac véi cip mdi ON653 va ON918B. Két qua dién di gel Agarose cia cac
san phdm PCR (Hinh 2) cho thiy & cac plasmid déu chon duoc khuén lac ¢6 vach tuong
ddng véi kich thude 1i thuyét 1769 bp.

pHT1283 pHT1284 pHT1285
1 2 3 412 3 41 2 3 4 M

1790

Hinh 2. Két qua PCR sang loc cdc dong E. coli OmniMAX mang pHT1283, pHT1284,
pHTI1285 bang cap moi dic hiéu ON653/ ON918B

Céc dong E. coli OmniMAX c6 két qua PCR dwong tinh nay dugc nudi ting sinh dé
tach chiét plasmid va giai trinh ty. Két qua giai trinh tu (dit liéu khong dugc trinh bay) 1a
tuong doéng 100% véi trinh tu 1i thuyét, ching to da tao dong duge 3 plasmid pHT1283,
pHT1284, pHT1285 véi ving trinh tu celB c6 gian trinh ty dudi tinh ché Histidine. Céc
plasmid nay 1an luot dugc bién nap vao 2 chung B. subtilis 1012 va WB80ON dé tién hanh
cac thi nghiém tiép theo.

3.2. Két qud kiém tra sw biéu hign tiét CelB trén méi trwong rin

Phuong phép tao vong phan giai CMC véi thudc nhuém Congo Red 1 phuong phap
don gian dé phat hién kha nang tiét cac protein thudc nhoém cellulase ctia ching vi sinh vat.
Vong phan giai cang 10n cho thiy ching tiét protein co hoat tinh glucanse ra moi trudng
cang nhiéu. Két qua thi nghiém cho thay (Hinh 3), so voi chimg 4m, trén ca hai chung khao
sat voi tat ca cac plasmid tai t6 hop déu cho vong phan gidi CMC 16n hon. Vong phan giai
nho xung quanh chimg am c6 thé giai thich 1a do c6 su ton tai mot lugng nho cua enzyme
c6 hoat tinh glucanase trong h¢ protein ctia ching B. subtilis tu nhién.
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N-:“)ng do B. subtilis 1012 B. subrtilis WBS00N
IPTG 43 1283 1284 1285

0mMm
0,001 mM

0,01 mM

0,1 mM
0,5 mM

1mM

Hinh 3. Két qua khdo sat kha ndng biéu hién tiét CelB trén méi truong rdn
cia hai chiing chii B. subtilis 1012 va WBS800N lan lwot chira cdc plasmid pHT1283,
pHTI1284, pHT1285, pHT43 (chitng dm)

Bén canh d6, duong kinh vong phan giai ciia cic khudn lac mang ba plasmid muc
tiéu pHT1283, pHT1284, pHT1285 dat t6i da ¢ ndong d6 0,001 mM va 0,01 mM. O cac
ndng do con lai, dudng kinh khuan lac va vong phan giai giam dan, nguoc chiéu véi su gia
tang nong d6 IPTG. Dbi voi cac ching B. subtilis chira cac plasmid muc tiéu, & ndng do tir
0,1 mM tr& 1én, hdu nhu chi quan sat dugc khuén lac rat nho hodc khong tdn tai khuan lac.
Diéu nay cho théy, sy gia tang tiét CelB khi ting ndng d6 IPTG da anh huéng manh dén sy
phat trién cta té bao B. subtilis.

3.3. Két qud kiém tra sw biéu hign tiét CelB trén méi trwong long

Céc két qua do hoat tinh CelB duoc xac dinh bang phuong phap DNS vdéi tit ca cac
diéu kién nhiét do (30°C va 37°C), ndng d6 IPTG cam ung (0; 0,01; 0,1; 1 mM), thoi gian
thu mau (2, 4, 6, 8, 10 gid sau cam Gng) (dit liéu khong duoc trinh bay) va dung dé xac
dinh diéu kién t6i uu dé biéu hién CelB cua timg ching B. subtilis 1012 va B. subtilis
WBSO0ON lan lugt mang ba plasmid muc tiéu: pHT1283, pHT 1284, pHT1285.

80 | mIU)
70
60
50

sk OB. subtilis 1012
40

30 u B. subtilis WB8GON
20

o [ I

pHT1283 pHT1284 pHT1285 pHT43

Hinh 4. Hoat tinh cellulase tir dich chiét méi triong nudi cdy cdc ching chii B. subtilis
1012 va WBSOON lan lwot chira cdc plasmid pHT1283, pHT1284, pHT1285, pHT43 (-)
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Két quéa hoat tinh cta cac mau enzyme (Hinh 4 va Bang 4) ¢ mic chap nhan duoc

(hon han chimg 4m chira pHT43) va cho thdy c¢6 sy biéu hién CelB & B. subtilis 1012 khi
so v6i & B. subtilis WBSOON. Sir dung kiém dinh ANOVA mét chiéu bang chuong trinh
Minitab17 v61 Ho: khong c6 su khac biét gitta B. subtilis 1012 va B. subtilis WBS80OON
(nghia 13 chung chu khong anh huéng dén kha nang biéu hién tiét cia CelB), H: sy biéu
hién CelB & B. subtilis 1012 16n hon & B. subtilis WB80ON thi nhan duoc gia tri P= 0,000
< 0,05 (tirc 1a sai sb 5%), tirc 1a bac bo gia thuyét Ho. Diéu nay c6 nghia 1a vé mit thong ké
0 d6 tin cay l1a 95% thi su biéu hién CelB & B. subtilis 1012 c6 su khéac biét va manh hon B.
subtilis WBSOON.

Bing 4. Két qua hoat tinh CelB khi tién hanh khdo sdt trén méi truong long

cua hai chung chu B. subtilis 1012 va WBS00N
lan heot chira cdc plasmid pHT1283, pHT1284, pHT1285, pHT43 (chimg dm)

n Thoi gian i .z
. . . Nhi¢t IPTG ., Hoat tinh Mure xép hang
Ching chu  Plasmid . cam rng
do (mM) . (mIU) Turkey ‘s *
(gio)
pHT1283 37°C 0,1 6 61,36 1,17 B
B. subtilis pHT1284 37°C 0,01 8 66,33 0,33 A
1012 pHT1285 37°C 0,01 10 67,51 £2,17 A
pHTA43 37°C 0,1 8 14,12 +£2,5 E
pHT1283 37°C 0,1 6 47,57 +£0,97 D
B. subtilis  pHT1284 37°C 0,01 8 543+1,5 C
WBS00N pHT1285 37°C 0,1 10 58,06 + 0,66 BC**
pHT43 37°C 0,1 8 11,15+0,28 E

*: dya trén phan tich ANOVA mdt chiéu
**BC: nghia la vira thugc mirc B vira thuéc muc C.

Bén canh d0, ciing dwa vao cac két qua thu duoc (Hinh 4 va Bang 4), ta c6 thé phan
tich mtrc 46 anh hudng cua sb lugng Histidine trong dudi dung hop 1én kha ning biéu hién
cia CelB & B. subtilis. Tién hanh phan tich ANOVA mét chiéu véi kiém dinh Turkey sai
s6 duoc thiét 1ap 1a o = 5 %. Gia thiét dugc thiét 1ap voi Ho: khong c6 sy khac biét vé hoat
tinh giita cAc mau protein dung hop, Hi: c6 su khac biét vé hoat tinh giita cAc mau protein
dung hop, Ho s& bi bac bo khi gia tri P < 0=0,05; * 1a gia tri trung binh nam giita khoang
bién thién cac gia tri hoat tinh do dugc. Két qué phan tich cho théy P=0,000 nho hon 0,01
chung t6 gia thuyét Hi dugc chip nhan. Diéu nay c6 nghia 1a c6 sy khac biét vé hoat tinh
gilta cac mau protein dung hop, chimg to anh huéng cua sé lugng Histidine (tir 4 dén 6)
trong dudi dung hop 1én su tiét CelB 1 khac nhau. Theo kiém dinh Tukey HSD, cac bién
16n nhat duoc Xép la khoang gia tri A, r6i nhé hon véi B, C, D... Kiém dinh nay duoc xay
dung bang cach 1an luot so sanh gia tri trung binh cia cac bién v6i nhau. Hai bién nim
trong 2 khoang gia tri khac nhau néu tri tuyét d6i cua hiéu gia tri trung binh ctia 2 bién 16n
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hon gia tri qeriy/ MSW/n véi MSw 1a phuong sai trung binh cta cac bién, n 1a sb gid tri
trong mdi bién, qeric dugc xac dinh bang bang phan phdi Student. Gi tri qeric phu thude vao
gié tri sai s6 a, sO bién phan tich k, gia tri n (do bac tu do ciia bang phan phdi Student df =
n-k).

Két qua phan tich (Bang 4) cho thdy, véi sai s6 5%, mau CelB-4His biéu hién boi
pHT1285 va mau CelB-5His biéu hién boi pHT1284 cho sy biéu hién vuot trdi & mic A (&
B. subtilis 1012) va mtic C (6 B. subtilis WB80ON). Con dbi vi mau CelB-6His, két qua hoat
tinh thu duoc chi dat mirc thip nhét trong ba loai mau chtra protein dung hop (loai B véi B.
subtilis 1012 va loai D & B. subtilis WB800N). Piéu nay chimg t6 anh huong cua sb lugng
Histidine (tir 4-5) 1én sy biéu hién tiét Endoglucanase B 1a twong duong nhau va dudi 6His c¢6
tac dong 1am giam sy tiét CelB nhiéu nhat trong ba loai dudi dung hop. Trong khi d6, ching
chimg am chira pHT43 chi dugc xép ¢ bac nho nhit 13 loai E ¢ ca 2 chung chu.

3.4. Két qud tinh ché véi hat Ni-NTA

Qué trinh tinh ché cho thdy céc protein tai to hop CelB c¢6 gin dudi Histidine c6 kha
ning gin hat Ni-NTA, ching t6 c6 thé sir dung lién két Ni2* va Histidine dé thu dugc CelB
tinh sach. Cac két qua do hoat tinh (tinh theo % dich ban dau) ctia cic phan doan trong qué
trinh tinh ché CelB bang hat Ni-NTA duoc biéu thi ¢ Hinh 5. Trong phan doan gan CelB-
His v6i hat Ni-NTA, két qua cho thay hoat tinh endoglucanse trong dich ndi (phan doan
Flowrough) ctia mau protein c6 dudi 4His (tir pHT1285) 16n hon mau protein cé dudi SHis
(pHT1284), mau c6 dudi dung hop 6His (pHT1283) cho hoat tinh thap nhat ching t6 mau
CelB-6His cho kha ning bam hat Ni-NTA 16n hon mau CelB-5His, thip nhét 1a mau CelB-
4His. Két qua nay phu hop vé6i két qua 1i thuyét 1a néu dudi dung hop c6 sb lwong His cang
it thi kha nang bam hat cang kém, hoat tinh enzyme trong dich Flowthrough cang cao. Két
qua nay ciing cho thay sy that thoat do kha ning bam kém cia protein dung hop dudi 4His
> 5His> 6His. Trong d6, mau CelB-6His cho su that thoat thap hon 5% trong khi cac mau
CelB-5His cho sy thét thoét 16n hon 10% va 16n hon 15% ddi véi mau CelB-4His,

Trong cac phan doan li giai véi cac nong do imidazole khac nhau thi mau CelB ¢
dudi dung hop 4His (biéu hién béi pHT1285) tap trung li giai & 2 nong do 20 mM va 40
mM. Miu CelB ¢6 dudi dung hop 5His (biéu hién boi pHT1284) dung li chil yéu & 2 ndng
d6 40 va 60 mM. Protein CelB c6 dudi dung hop 6His (biéu hién boi pHT1283) thi dung li
cht yéu & 2 nong d6 60 va 80 mM. Cac két qua nay giup khang dinh thém tinh lién két
tang dan ciia mau protein voi hat Ni-NTA khi ting s6 lugng Histidine (tir 4-6) trong dudi
dung hop polyhistidine.
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Hinh 5. Két qud hoat tinh CelB thu duwoc cua cac phdn dogn
trong qud trinh tinh ché cdc protein dung hop bang Ni-NTA

5.  Kétluan

Két qua nghién ctru cho thay: dé biéu hién CelB ngoai bao & B. subtilis, chung B.
subtilis 1012 pht hop hon chung WB80ON. Pudi dung hop 4His c6 anh huong tt (miic A)
1én su biéu hién CelB khi so sanh véi 2 dudi dung hop con lai. Nguoc lai, két qua tinh ché
CelB v6i hat Ni-NTA cho thdy dudi 6His cho su lién két t6t hon dudi 5His, dudi 4His co
su lién két kém nhit. Cho nén, c6 thé két luan réng tuy vao dac diém cua protein muc tiéu
ta co thé c6 lya chon khic nhau vé dudi dung hop: ddi voi protein kho biéu hién nén sir
dung duoi 4His, 5SHis dé c6 su biéu hién tiét cao; con d6i voi cac protein dé biéu hién, nén st
dung duoi 6His dé c6 su lién két tdt vai Ni-NTA, giam rui ro bi 1an véi cac protein tap chira
trinh tw nhiéu Histinde trong té bao chung chu ciing nhu giam sy that thoat khi tinh ché.

Nghién ctru nay cung cép cach tiép can nén tang cho viéc nghién ctru anh huong cua
sO luong Histidine 1én sy biéu hién protein tai to hop. Trong tuong lai, nhom ching toi s&
tiép tuc tién hanh khao sat anh hudng cua sb luong Histidine trong dudi dung hop 1én su
biéu hién tiét cac Cellulase khac nhu CelS, CelD... hay sy biéu hién ndi bao voi cac
protein chi thi nhu GFP, BgaB...

% Tuyén bé vé quyén Ilgi: Céc téc gid xéc nhan hoan toan khéng cé xung dét vé quyén loi.

<% Lo&i cam on: Cam on Trung tdm Khoa hoc va Céng nghé sinh hoc — Trirong Pai hoc
Khoa hoc Tw nhién — PHQG TPHCM da tao diéu kién cho nhém tac gid hoan thanh
dé tai.
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ABSTRACT

In this research, the host cell Bacillus subtilis and the reporter gene celB were used for
evaluating the impact of the amount of histidine in C-terminal fusion tag on the secretion of
Endogucanase B. The results show that B. subtilis 1012 is more appropriate for secreting CelB
than B. subtilis WBS80ON. Among three kinds of His tag (4His, 5His, 6His), 6His tag has the most
impacts on decreasing the secretion of CelB. In contrast, the surveying of binding capacity of these
proteins demonstrates that CelB-6His has the best binding capacity and the fewest leakage (4.78%)
while CelB-4His has the most leakage (16.1%) in purifying process by Ni-NTA.

Keywords: Bacillus subtilis, Histidine, Endoglucanse B, Pgrac212, fusion tag.
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