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BIEU HIEN CAO GEN MA HOA ENZYME PECTATE LYASE
TRONG BACILLUS SUBTILIS 168
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TOM TAT: Pectate lyase la enzyme phan hiy polygalacturonate cua vach té bao thyc vat tao ra céc
oligogalacturonates. Nhitng ndm gan déy, pectate lyase da duoc nhiéu nha khoa hoc quan tam boi nhimg
tiém ning tmg dung to 16n cta ching trong cong nghiép dét, cong nghiép san xuat bot gidy. Gen pel ma
hoa cho pectate lyase tir Bacillus subtilis VBS11 dad dwoc dung hgp véi promoter a-amylase cia B.
amyloliquefaciens. Thiét ké nay dwoc gan vao vector pMSES va bién nap vao chiing biéu hién Bacillus
subtilis 168 dé biéu hién gen vai su dleu khién cua promoter BApro tir Bacillus amyloliquefaciens. Sau khi
biéu hién, luong pectate lyase dugc tiét ra véi mirc do cao, dat 88,6 U/ml trén méi truong BMM.

Tur khoa: Bacillus, expression, pectate lyase, promoter.

MO PAU

Endo pectate lyase (Pel), (EC 4.2.2.2) la
mot pectinase kiém phan hay polygalacturonate
tao ra cac oligogalacturonate. Enzyme nay phan
cit ngau nhién lién két o-1,4 glycosidic cua
polygalacturonate trong thanh té bao thuc vat
thong qua phan ang R-elimination tao ra cac
oligogalacturonate c6 lién két d6i giira C4 va C5
& dau duong khong khir [3]. Trong cdng nghiép
dét Pel ¢6 trng dung quan trong la loai bo pectin
trong vai bong thd, do d6 cé thé thay thé chat
kiém trong khau nau kiém, 1am ting chat luong
cua vai bdng va giam thiéu 6 nhiém méi truong
do chit kiém gay ra [4, 6, 10, 11, 14]. Ngoai ra
Pel con duoc ung dung trong cong ngh¢ san
Xuit bot glay, tao ra bot glay chat luong cao dé
ding san xuit cac loai gidy cao cap. Gene
pectate lyase (pel) tir B. subtilis d& duoc biéu
hién trong E. coli nhung muc d6 biéu hién rat
thap (chi dat 1 U/ml) [7]. Gan day, gene pectate
lyase tr B. subtilis WSHB04-02 da dugc biéu
hién trong nim men P. pastoris cho hoat tinh
cao dat 100 U/ml [16]. Tuy nhién, vai hé biéu
hién nim men doi hoi thoi gian 1én men lau,
moi treong 1€n men giau dinh dudng cho nén
gia thanh s& cao, vi vay viéc di tim mot hé biéu
hién manh dé biéu hién Pel tai t6 hop du Ién
phuc vu cho cong nghiép Ia rat can thiét. Trong
bai bao nay ching toi cong bd két qua biéu hién
gen pel cia chung B. subtilis VBS11 phan lap
tir Viét Nam dudi su didu khién caa promoter a-
amylase tir B. amyloliquefaciens (BApro) sir dung
chung biéu hién B. subtilis 168.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vit ligu

Chuing vi sinh vdat: Chung Bacillus subtilis
168 (BS168) duoc sir dung lam chung biéu hién
gen.

Cdc méi truong nudi cay: Moi truong nudi
cay B. subtilis: LB (1% Tryptone, 0,5% Yeast
extract, 1% NaCl). Mb6i truong LB va moi
truong toi thiéu Belisky duoc sir dung 1am moi
truong biéu hién PL trong BS168. Khang sinh
kanamycin (Km) duoc bd sung vao méi trudng
nong do 10 pg/ml khi can thiét.

Plasmid, primer: Plasmid da copy pMSE3
dugc s dung lam vector biéu hién ching
BS168. Gen pectate lyase (pel) st dung trong
biéu hién tir chang B. subtilis VBS11 d4 duoc
tach dong va gidi trinh ty trong cong bé trudce
day [8]. Trinh ty primer dé nhan gen pel gém
cap 1. BSpelF-Hindlll: atcgaagctt atgaaaaaag
tgatgttagc va BSpelR-Hindlll: atga agctttactg
ctgactgtt vai gen dugc nhan 1én la pel; cap 2:
pel-BApro-pMSE-Xholf: acttctcgagt cttgtaaatg
agttgctag va Pel-pMSE- Xbalr: atcg tctagaagc
tttactgctgactgtt vai gen nhan 1én la BApro-pel.

Phuong phap
Nhan gen bang PCR

Chuwong trinh nhan gen pel gom 30 chu ky
Véi 3 budc, budc 1: bién tinh soi DNA khuén &
94°C trong 2 phat; budc 2: bién tinh ¢ 94 °C
trong 20 gidy, bat cap mdi voi soi khudn & 50
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°C trong 30 gidy; buéc 3: tong hop, kéo dai
chudi & 72 °C trong 90 gidy. Phan tng két thic
& 72 °C trong 6 phit va giir mau ¢ 4 °C.
Cdc phuong phdp thao tac voi DNA

Téch chiét plasmid tir Bacillus: té bao
Bacillus dugc nuéi qua dém trong méi truong
LB b sung Km ndng d6 100 pg/ml ¢ 37 °C. Té
bao dugc thu nhan bang li tam 1,5 ml dich nudi
cdy trong 6ng eppendorf ¢ téc do 10.000
vong/phat trong 5 phat. Loai bo dich trén, hoa
té bao vao 300 pl dém 50 mM tris, 5 mM
EDTA, 50 pg/ml lysozyme pH 7,5. U hdn hop
trén & 37°C trong 1 gio sau d6 DNA plasmid
duoc tach chiét bang phuong phap 1i gidi Voi
NaOH va SDS mb ta cua Sambrook (1989)
[13]. Bién nap plasmid vao Bacillus subtilis
dugc st dung phuong phap té bao trin
(protoplast) theo mo ta cua Chang et al. (1979)
[5].
Biéu hién gen pel trong té bao B. subtilis 168

Té bao BS 168 mang vector pMSE3/BApro-
pel duoc nuéi qua dém trong moi truong LB
long c6 bd sung khang sinh Km (néng do 6

pg/ml), lic 200 vong/phdt, 37 °C qua dém.
Chuyén dich nudi ciy sang mdi truong BMM
theo ti & 1/100, nudi cay tiép & cung diéu kién
ban dau. Cac mau dugc thu & cac thoi diém
khac nhau.

Thu nhdn enzyme pectate lyase tai té hop tir
dich 1én men

Chung B. subtilis tai t6 hop sau khi biéu
hién trén méi truong long dugc li tdm 10.000
vong/pht trong 10 phit ¢ 4°C dé loai té bao.
Dich néi chira Pel ngoai bao dugc thu nhan va
cét giit & - 80 °C cho cac thi nghiém tiép theo.
Xac dinh hogt tinh pectinase bang phwong phdp
dwong khu

Hoat tinh pectinase dugc xac dinh bang
phuong phap duong khir nhu mé ta cua
Bernfeld (1955) [2]. 50 ul dich enzyme ngoai
bao duoc bd sung vao 450 ul dung dich phan
ung chaa 0,2% pectin tir citrus (Sigma) trong
dém Tris 50 mM, NaCl 20 mM, CaCl, 0,1 mM
pH 10. Phan timg duoc thuc hién ¢ 42 °C trong 1
gio. Phan img enzyme duogc két thic bang viéc
bd sung 500 ul dung dich 3,5 dinitrosalincilic
acid (DNSA), dun s6i 10 phit sau d6 dung dich
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phan tng dugc lam ngudi dén nhiét ¢ phong.
Li tdm 10.000 vong/phut trong 5 phat trude khi
do & budc song 530 nm trén may do quang pho.
Mot don vi hoat tinh enzyme (unit) dugc dinh
nghia 13 lwong enzyme pectinase phan cit co
chat pectin tao ra 1 pM glucose trong 1 phut.

Pién di protein trén gel bién tinh SDS-PAGE

Dich chtra enzyme ngoai bao sau khi biéu
hién (15 pl) duoc hoa trong 5 ul dung dich dém
mau c6 1% SDS va 1% DTT. Dich miu dugc
bién tinh & 95°C trong 10 phut sau d6 lam lanh
trong da tan va tra mau vao dién di trén gel
polyacrylamide 12%. Sau khi két thac dién di,
gel dugc nhudom trong dung dich nhuém 0,1%
coomassie brilant blue trong 1 gi¢ va rua trong
dém rira 5% ethanol, 10% acetic acid dé phat
hién bang protein.

KET QUA VA THAO LUAN

Dung hop promoter BApro vao gen pel

Plasmid pKTH/pUC la plasmid mang promoter
BApro dugc treo diém Hindlll ¢ dau 3’ do d6
mudn néi gen biéu hién vao promoter thi can
thiét phai tao mot diém Hindlll & diu 5’ cua
gen. Dé tao gen pel mang Hindlll, cip primer
(BSpelF: atcgaagcttAtgaaaaaagtgatgttagc,
BSpelR: atcgaagctttactgctgactgtt) va DNA cua
ching VBS11 duoc st dung dé nhan gen bing
PCR. San pham PCR duoc tach trén dién di
agarose dé thu bang 1,5 kb (hinh 1a) sau d6 xir
Iy bang HindIII dé tao dau dinh. D& thu nhan
pKTH-BApro mang promoter BApro, plasmid
pKTH/pUC duoc cat bang HindIII, bing DNA
3,7 kb duoc thu nhan (hinh 1b).

Pé tao gen dung hop BApro-pel, trudc hét
pKTH-BApro va pel dugc ndi véi nhau bang T4
ligase dé tao soi khudn cho phan tmg nhan gen
bang PCR, sir dung cdp primer pel-BaP-pMSE-

Xholf: acttctcgagtcttgtaaatgagttgctag va pel-
pMSE-Xbalr: atcgtctagaagctttactgctgactgtt.

Phan tng gin BApro véi pel c6 hai kha ning
xay ra: kha ning thir nhat 1a BApro ndi véi pel
thuan chleu tirc 1a promoter BApro dugc ndi
truc tiép voi dau 5° cua gen pel. Kha ning thir
hai 12 BApro néi voi pel ngugc chiéu, tuc 1a
BApro ni truc tiép véi dau 3’cta gen pel. Do
primer thuan (primer F) duoc thiét ké bam vao
vi tri dAu 5’ ciia promoter BApro con primer
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nghich (primer R) bam vao0 Vi tri dau 3’ cia pel
do d6 khi lam phan Grng PCR thi chi BApro-pel
ndi thuan chiéu moi duoc nhan 1&n. Gen dung
hop BApro-pel s& mang promoter BApro va
terminator cua pel.

Sau khi thyc hién phan ttng nhan gen bang
cap moi trén vai khubn mau la san pham gen

pel
1.5 kb

]
(=]

.5

dung hop & trén, san pham PCR duoc kiém tra
trén dién di agarose 0,8%. Két qua cho thiy cap
primer nay déu nhan lén mot doan gen khoang
1,8 kb ding bang tong chiéu dai cia promoter
BApro (0,384 kb) va gen pel (1,438 kb). Biéu
nay chang to promoter BApro di dugc ndi
thuan chiéu véi gen pel va gen dung hop
BApro-pel d4 dugc nhan I&n bing PCR (hinh 2).

- 0.75
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Hinh 1. Nhan gen pel tir VBS11 (a) va thu nhan pKTH-BApro tir pKTH/pUC (b).
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Hinh 2. Nhan gen dung hop BApro-pel
bang PCR
1-2. BApro-pel dugc nhan 1én bing PCR; M. DNA
marker 1 kb (EUR). Bang DNA 1,8 kb dugc chi bang
mii tén.

Tao vector da copy pMSE/BApro-pel

Vector pMSE3 1a vector con thoi, ¢6 thé
nhan 1én trong té bao E. coli va Bacillus. Bé dua
gen dung hop BApro-pel vao pMSE3, Bapro-
pel va vector duoc xir ly véi Xhol va Xbal sau
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Hinh 3. Kiém tra gen dung hop BApro-pel trong
pMSE/BApro-pel
1-2. pMSE/BApro-pel dugc cit bang Xhol va Xbal.;
M. DNA marker 1 kb (EUR). Bang DNA 5,6 kb va
1,8 kb duoc chi bz"mg miii tén.

d6 gan voi nhau bang T4 ligase ¢ 16°C qua
dém. San pham gdn dwoc bién nap vao E. coli
DH10b bing phuong phap xung dién, chon loc
trén moi truong LB thach dia bo sung 50 pg/ml
kanamycin va 20 pg/ml streptomycin. Cac thé
bién nap sinh truong dugc trén méi trudng chon
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loc dwoc nudi cdy trong moi trudng long dé tach
chiét plasmid va kiém tra gen dung hop bing
enzyme gigi han. Két qua trén dién di agarose
cho thiy cac plasmid sau khi cit bang Xhol va
Xbal déu cho 1 bang vector kich thusc khoang
5,6 kb va mot bang gen dung hop kich thudc
1,8 kb. Biéu nay chirng t6 gen dung hop BApro-
pel da dugc dua thanh cong vao vector pMSE3
(hinh 3).

Bién nap plasmid da copy pMSE3/BApro-pel
vao B. subtilis 168

Plasmid pMSE3/BApro-pel dugc bién nap
vao té bao B. subtilis 168 theo phuong phap té
bao tran nhu mo ta trong phan phwong phap.
Luong plasmid st dung dé bién nap 1a 5 pg
trong thé tich 50 pl. Sau khi bién nap, cac thé
bién nap duoc chon loc trén mdi trudng thach
dia b6 sung 20 pg/ml kanamycin Nhitng khuén
lac sinh truéng dugc trén moi truong chon loc
duoc cay chuyén sang moi truong LB long 20
pg/ml kanamycin qua dém dé tach plasmid va
kiém tra sy c6 mat cua plasmid pMSE3/BApro-
pel bang Xhol va Xbal. Két qua cho thay, tat ca
c4c mau kiém tra déu c6 mot bang 5,6 kb (1a
bang vector pMSE3) va mot bang 1,8 kb (la
bang gen dung hop BApro-pel). Biéu nay chiing
t6 pMSE3/BApro-pel d4 dugc bién nap thanh
cbng vao B. subtilis 168 (hinh 4).
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Hinh 4. Kiém tra pMSE/BApro-pel trong té bao
B. subtilis 168 tAi t& hop

1-2. pMSE/BApro-pel duoc cit bang Xhol va Xbal;
3. DNA marker 1 kb. Béang vector (5,6 kb) va
BApro-pel (1,8 kb) dugc chi bang mdii tén.

Pé kiém tra kha nang biéu hién pectate
lyase ciia cac thé bién nap, cac thé bién nap
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khéc nhau duoc nudi ciy trén méi truong LB +
20 pg/ml Kan. Sau 24 gio nudi ciy lac 200
vong/phat & 37°C, enzyme ngoai bao duoc thu
nhan bang li tim loai bo sinh khéi va kiém tra
protein trén dién di SDS-PAGE ciing nhu kha
ning phan huy co chat pectin.

Két qua cho thay, dich enzyme cua ca 4 thé
bién nap duoc kiém tra déu xuit hién 1 bing
protein kha dam kich thudc 42 kDa dung véi
kich thuéc cua pectate lyase nhu tinh toan. Mau
ddi chang dich enzyme tir chang BS168 chi
Xuit hién bang mo, diéu ndy chung to bing
protein 42 kDa chinh Ia pectate lyase tai t& hop
d4 duoc biéu hién, mau 5 (dich enzyme tur
chung B. subtilis 168 do pectate lyase duoc sinh
ra tu nhién nén nong d6 enzyme qué thip (hinh
5). Kiém tra hoat tinh pectate lyase cua cac mau
nady voi co chit pectin cho thiy, hoat tinh
pectinase cia chung ddi ching B. subtilis 168
chi dat 15 U/ml trong khi cac mau tir chung tai
t6 hop dat tir 66-72 U/ml, cao hon 4,6-4,8 Ian so
v6i chang B. subtilis 168 (hinh 6). DPiéu nay
ching t6 gen pel da duoc biéu hién thanh cong
trong B. subtilis 168 dudi sy diéu khién cua
promoter BApro. Ching tai t6 hop duoc dit tén
la BSM.

1 23 4 5 M Kba
-130
- 100

-70

-55
rPel

42kDa - 40

-35

-15

Hinh 5. bién di SDS-PAGE dich enzyme
ngoai bao cua chang B. subtilis tai t6 hop
da copy trén moi truong LB+Km
1-4: 15 pl dich enzyme ngoai bao cua cac thé

bién nap khac nhau; 5. dich I&n men tir chiing
B. subtilis 168.



TAP CHI SINH HOC, 2013, 35(3): 369-375

Hoat tinh pectate lyase cua B. subtilis tai t6 hgp da
copy
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Hoat tinh
enzyme
(Wml)
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10,00 -

0,00 4
BShM1
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Cac thé bién nap khac nhau

Hinh 6. Kiém tra sw biéu hién pectate lyase ctia cac thé blen nap da copy
trong té bao B. subtilis 168 sau 24 gio nudi cay

BSM 1-5. c4c thé bién nap da copy; BS168. chung B. subtilis 168 khong dwoc bién nap gen.

Biéu hién chiing B. subtilis tai t6 hgp trén
moi trudng BMM

Hoat
tinh
enzyme

(U/ml)

BSM BS168

Chiing vi khuan

Hinh 7. So sanh hoat tinh pectate lyase cua
chung tai t6 hgp BSM, chung BS168 (chung
B. subtilis 168 khong dugc bién nap gen)

Pé kiém tra kha ning biéu hién trén moi
truong khoang BMM, ching téi t6 hop BSM
dugc hoat héa trén moi truong LB + 20 ug/ml
Km qua dém sau d6 cay chuyén 1% sang mdi
truong BMM + 20 pg/ml Km. Sau 26 gi¢ nudi
cay, dich enzyme ngoai bao duoc thu nhan va
kiém tra hoat tinh enzyme trén c6 chat pectin
citrus. Két qua thu dugc cho thiy hoat tinh
pectinase cua chang tai té hop dat 88,6 U/ml,
trong khi ching ddi ching B. subtilis 168 chi

dat 29 U/ml (hinh 7). Hoat tinh pectate lyase khi
biéu hién ching BSM trén moéi truong BMM
ciing cao hon khi biéu hién trén méi truong LB
(cao nhat chi dat 72 U/ml). Diéu ndy ching to
mobi truong BMM thich hgp hon méi truong
LB. Ly giai diéu nay c6 thé do moi truong LB
tuy giau dinh dudng nhung khong dugc bo sung
khoang chat can thiét cho nén kha ning san xuét
rPel bi han ché, ngugc lai méi truong BMM do
c¢6 day di khodng chat cho nén bo may san xuat
rPel hoat dong hiéu qua cho nén kha ning san
xuit rPel tét hon.

Bacillus subtilis 1a vi khuan d4 duoc nghién
ctru khé sau vé sinh hoc phan tir. Hé tiét cua B.
subtilis dugc biét 13 mét trong nhiing hé tiét tot
nhat dé ung dung san xuit protein tai to hop. Vi
vay, nhiéu tdc gia da chon hé biéu hién B.
subtilis @& san xuét protein tai t6 hop. Nhiéu
nghién ciu cho thiy B. subtilis biéu hién cac
enzyme téi to hop cho san luong cao [1, 9, 12,
15]. Trudc day, pectate lyase tir B. subtilis da
dugc biéu hién trong E. coli nhung mirc d6 biéu
hién rit thap (1 U/ml) [7]. Gan day, gene
pectate lyase tu B. subtilis WSHB04-02 d& duoc
biéu hién trong nAim men P. pastoris cho hoat
tinh cao dat 100 U/ml [16]. Nghién ctu cua
chiing t6i tao chung BSM tai to hop c6 hoat tinh
dat 88,6 U/ml trén moéi truong BMM mo ra
trién vong @ng dung ching nay dé san xuat
enzyme qui md cong nghiép.
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KET LUAN

Gen ma hoa pectate lyase phan lap tir chung

VBS11 da duoc biéu hién thanh cong trong té
bao B. subtilis 168 dudi su diéu khién cia
promoter BApro trong vector da copy pMSE3.
Muc do biéu hién enzyme rPel cua ching B.
subtilis tai t6 hop kha cao, trén méi truong
BMM cho hoat tinh pectate lyase dat 88,6 U/ml
moi truong.
Loi cdm on: Cong trinh hd tro vé kinh phi cua
dé tai nghién cau khoa hoc cong nghé tiém ning
thudc chuong trinh “Nghién ciu phat trién va
ung dung cong ngh¢ sinh hoc” cua Bo Khoa hoc
va Cong nghé. Céc thi nghiém duoc tién hanh
c6 sur dung trang thiét bi caa Vién Cong nghé
sinh hoc, Vién Han lam KH & CN Viét Nam.
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HIGH LEVEL EXPRESSION OF A GENE CODING
FOR PECTATE LYASE IN BACILLUS SUBTILIS 168

Vo Hoai Bac, Do Thi Thu Hang, Le Trong Tai, Le Van Truong
Institute of Biotechnology, VAST

SUMMARY

Pectate lyase degrade polygalacturonate of plant cell wall productes oligogalacturonates. In recent years,
pectate lyase has attracted the considerable research interest because of their potential industrial application,
for instance in the textile industry, paper making. Gene pel coding for pectate lyase from Bacillus subtilis
VBS11 was subcloned and fused with a-amylase promoter from B. amyloliquefaciens (BApro). This construct
was ligated into vector pMSE3 and transformated into the host strain BS168 for over expression under control
of BApro promoter from B. amyloliquefaciens. rPel was producted in high level of 88,6 U/ml in Belisky
minimal medium.

Keywords: Bacillus, expression, pectate lyase, promoter.
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