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TOM TAT

Bacillus subtilis CN2 phéan lap tir nuéc ndm ciia Viét Nam. Gien xynA tir genome cua
Bacillus subtilis CN2 dwoc nhan 1én sit dung cip moi thiét ké trén co so trinh ty gien xylanase
clia cdc chung B. subtilis trén Genbank. Gien xynA duoc tich dong & E. coli DH5a va biéu hién
& E. coli BL21 véi vector pET22b(+). Gien xynA gdm 639 bp va c¢6 d6 twong dong 96 % véi
gien xynA cua chung Bacillus sp. BP-7. Két qua nay cho thdy ring gien xynA cua B. subtilis
CN2 c6 kha ning c6 dic tinh gidng v6i xynA cta ching Bacillus sp. BP-7. Khi biéu hién gien
xynA & E. coli BL21 (D3) véi IPTG la chit cam {ng thi xylanase tao thanh & dang két taa 1a do
qud trinh biéu hién qud manh. Khi thay thé mdi trudng LB véi chit cam tmg 12 IPTG bang moi
truong TB véi chat cam tng yéu hon 1a a- lactose thi lugng protein hoa tao thanh ting 1én.

Protein niy ¢6 hoat tinh cao gip 430 lan so véi méi truong chira chat cam tng 12 IPTG.

Twr khéa: tach dong, biéu hién, xynA, Bacillus subtilis, xylanase, Escherichia coli.

1. MO PAU

Sinh khéi thyc vat ¢6 3 thanh phan chinh, trong d6 dimg th 2 13 hemicellulose chiém 23

dén 35 %. Trong hemicellulose, xylan 12 thanh phan chii yéu, cdu tric dwoc hinh thanh tir cic
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lién két B-1,4-xylose. Xylanase B-1,4-xylanohydrolase [EC 3.2.1.8] 1a mot enzym rit quan trong
phan cit co chét xylan thanh duong xylose (dudng 5C). Khong chi nhur vy, xylanase con c6 rat
nhiéu ing dung trong cdc nganh cong nghiép khic nhu thyc pham, phu gia cho thiic dn chin
nudi, gidy va bot gidy [1], tach ba coffee, dau thyc vat, va tinh bot, ... [2]. Vi vay xylanase dang
dugc quan tim rat nhidu. Nhiéu bai bdo cong bd xylanase A da duoc tach dong, tinh sach, va
khao sét ddc tinh phan cit tir rat nhiéu ching khic nhau bao gdm vi khuan, nAm men, va nim
méc, ... [3, 4, 5]. Bacillus subtilis CN2 dugc phan lap tu nudc mém cua Viét Nam [6], sau qué
trinh tuyén chon cho thiy chiing nay sinh xylanase cao. Hién nay chua c6 bat ky bdo cdo nao
nghién ctru vé xylanase tlr cdc chiing sir dung trong san xuat nwéc miam. Vi vay trong bai bdo
nay thong bao vé két qua tach dong, giai trinh ty va biéu hién gien ma hod enzym xylanase A & E.
coli BL21(DE3) véi hy vong tao ra dugc ching E. coli téi to hop c¢6 thé 1én men va thu duoc

Iuwong 16n xylanase.

2. VAT LIEU VA PHUONG PHAP
2.1. Chiing vi sinh vat va Plasmid

Chung B. subtilis CN2 duogc phéan 1ap tir nudc mim & Viét Nam [6], ching Bacillus f1BD
va fINH dugc phan 1ap tir gd muc, B. subtilis Natto phan lap tir san pham 1én men Natto (Nhat
Ban). Cac chiung nay dugc nhan tr bg suu tap giéng cua by mon Vi sinh, Hod sinh va Sinh hoc
phan tir, Vién Cong nghé Sinh hoc va Thuc phém, Truong Pai hoc Bach khoa Ha Noi.

Chung E. coli DH5a va E. coli BL21(DE3) la vat cha tuong trng st dung cho tich dong va
biéu hién gien xynA.

Plasmid pET22b(+) (Novagen) c6 kich thudc 5500 bp, dugc st dung lam vector tach, nhan

dong va biéu hién gien.
2.2. Mdi trudmg, kit va hoa chat
Méi truong Potato/Dextrose/Agar (PDA) thach nghiéng dugc sir dung dé giir gidng trong

6ng thach nghiéng ¢4 °C.

Méi truong ding dé tich dong Luria-Bertani (LB) c6 bd sung luong khang sinh ampicilin
100 pg/ml.

Méi truong ding dé biéu hién LB, Terrific Broth (TB) [7], chat cam tng diing dé biéu hién
gien sir dung IPTG va a- lactose, chat khdng sinh ampicilin néng d¢ 100 pg/ml.
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Céc hod chit khac st dung cho tich dong va biéu hién cta Sigma (M§) va Nacalai Tesque,

Kyoto, NEB, Takara (Nhat Ban),... Ho4 chét sir dung cho phan tng PCR tir hing Takara.

Céc kit st dung: kit tdch plasmid-Plasmid Midi kit (100), kit tdch gel (QIAquick gel
extraction), kit tich protein-Bug Buster (BB) (Invitrogen); ADN Ligation Mix, Mighty Mix
(Takara), kit loai bo nhém phosphate dau 5’ ciia vector - rAPid alkaline phosphatase (Roche
Applied Science, USA).

Co chat Birchwood xylan (Sigma) véi n6ng d6 1% st dung cho thir hoat tinh.
2.3. Phuong phap lién quan dén tach dong ADN

Cac qua trinh tach dong dugc thyc hién theo Sambrook va cong su [8].
2.3.1. Tdach ADN téng so

ADN tdng sb ciia ching B. subtilis CN2 dugc tich bang phuong phép tich theo mé ta cua

Ausubel va cong su [9].
2.3.2. Khuéch dai gien xynA tir B. subtilis CN2

Cap moi duoc thiét ké dua trén cdc trinh tu gien xynA tu cic chung Bacillus trén co s¢ dit
liéu ngin hang gien (Genbank) cé ki hi€u sau: HM543164.1, AF027868.1, AJ536759.1,
JF312742.1. St dung phin mém Clustaw? trén trang web http:/www.ebi.ac.uk. Chon cip modi

dwa vao trinh ty gien xynA ciia chung B. subtilis mang ki hiéu AF027868.1, gin thém trinh tu
nhan biét enzym giéi han Mscl va Xhol (phén gach chan). Poan gien xynA duoc khuéch dai nho
st dung trinh ty cdp moi nhu sau:
Mbi xudi BXMscl: 5°-~ACTGGCCAATGTTTAAGTTTAAAAAGAATTTCTTAGTT-3,
Mbi ngugc BXXhol: 5°-ATCTCGAGCCACACTGTTACGTTAGAACTTC-3’.

Hon hop phan tng PCR bao gom: 4 pl dNTPs 25 mM; 10 pl Primer STAR buffer (c6
MgCly) 10X; 12 pl Betain 5 M; 1 pl mdi xudi (BXMscI) 10 pM; 1 ul mdi nguge (BXXhol)
10 pM; 0,5 pl Primer STAR ADN polymerase 2,5U/ul; 20,5ul H>O; khudén ADN 1pul (<200 ng);
téng thé tich phan tng 12 50pl. Phan tng PCR bét diu voi 2 phiit bién tinh & 98 °C, 30 chu ki
(10giay ¢ 98 °C, 5 gidy ¢ 55 °C, 50 gidy & 72 °C), budc kéo dai cudi ciing 5 phit & 72 °C. San
pham PCR sé& dugc phan tich bang dién di agarose gel 1%. Bao quan san pham PCR & -20 °C.

2.3.3. Bién nap vector tdi 16 hop vao vdt chu
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20 pg san pham PCR sau khi tinh sach [8] dugc cit dong thoi voi cap enzym gidi han Mscl
(60U) va Xhol (60U), sau d6 tinh sach va két tia san pham sau cat. 20 pg plasmid pET22b(+)
dugc thuy phén boi 2 enzym gidi han trén (37 °C, qua dém), sau khi tinh sach loai bo nhém
phosphate & dau 5” sir dung kit rAPid Alkaline phosphatase (Roche. USA) [10] dé han ché su tir
ndi voi chinh né khi thyc hién phan tmg gin véi san pham PCR sau xir Ii. C6 thé sir dung truc
tiép hon hop phan tng nay cho budc gan tiép theo voi san pham PCR ti 1¢ phan mg : san phdm
PCR : plasmid ADN : hon hop gin =4 : 1 : 5 tong phan tng 12 10 pl thyc hién phan img ¢ 16°C,
qua dém. Vector tdi to hop pET-xynA (hinh Ic) dugc thiét ké chira T7 promoter, doan trinh tu
khéng khang sinh ampicilin, doan trinh ty din pelB, gien xynA va trinh ty His-tag. Dung phuong
phap sock nhiét (42 °C, 30 gidy) dé bién nap vector téi to hop vao vat chu E. coli DH5a di 1am
kha bién theo phuong phap Hiriaki Inoue va cong su [11]. Sau d6 té bao dugc cdy trén moi

truong LB chtra 100 pg/ml ampicilin va nudi ¢ 37 °C.
2.3.4. Chon loc khudn lac chira gien xynA

Chon ngau nhién céc khuan lac don trén dia thach dé tich plasmid ADN (miniprep) [8].
Sau d6 cat plasmid tach duoc bang cip enzym gidi han Mscl va Xhol. Tiép theo, miu dugc phan
tich bang dién di trén gel agarose 1 % dé kiém tra plasmid c6 chira band c6 kich thudc twong

ung véi gien xynA.
2.4. Giai trinh tw doan gien xynA

Téch va tinh sach plasmid chita gien xynA bang phuong phap PEG 4000 [8], gidi trinh tu
béng mdy gidi trinh ty CEQ 2000 (Beckman Coulter). Trinh ty chudi nu thu duoc phan tich béng
chuong trinh BLAST C 255+ http://blast.ncbi.nlm.nih.gov/Blast.cgi/

2.5. Biéu hién gien xynA

Bién nap vector pET-xynA vao E. coli BL21 (DE3) (da lam kha bién) theo phwong phép
sock nhiét. Té bao sau bién nap dugc chang trén dia thach chira méi truong LB véi ham lugng
ampicilin 100 pg/ml, nudi qua dém & 37 °C. Sau d6, lay mot khuan lac riéng ré E. coli BL21
(DE3) tir dia thach nudi lic 180 rpm & 37 °C trong mdi trudng LB léng chira ampicilin
100 pg/ml dén khi ODggo = 0,6 thi bd sung 1 mM IPTG (nong d¢ cudi). Liy mau ¢ 0 gio, 4 gio, 8
gio sau khi cam tmg. Lua chon diéu kién nudi cdy sinh enzym tii to hop bang cach thay doi
nhiét d6 sau cam tng 37 °C, 25 °C, 20 °C, 16 °C, thoi gian nudi va n6ng do chit cam ung 1 mM,
0,5 mM, 0,1 mM, thay d6i méi trudng va chit cam tng tir LB v6i IPTG thanh TB véi o-lactose.
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2.6. Phwong phap thir hoat tinh enzym

Kit BugBuster dugc sir dung dé tich protein tong sb tir tia sinh khi té bao, cic bude thuc
hién theo huéng din ctia nha san xudt [12]: ti 1& bd sung 100 pl BB tng véi pellet ciia 1 ml canh
truong sau khi li tim 6000 rpm, dao tron that déu hdn hop trén, dé 20 phiit & nhiét d6 phong, tiép
theo li tAm 15000 rpm, lay phan dich 1ong bén trén (enzym tho) dé thir hoat tinh hodc giit & -
20 °C 1am cdc thi nghiém tiép theo. Hoat tinh enzym xylanase dugc xdc dinh bang phwong phap
duong khtr theo Nelson-Somogyi [13, 14]. Mot don vi hoat d0 cia xylanase dugc xac dinh béng
lwgng enzym gidi phong ra dugc 1 pmol duong khir trong 1 phit. Sir dung xylose lam duong
khir chuan. Piéu kién phan Gng ¢ 50 °C, 30 phuit, sir dung co chit Birchwood xylan (Sigma) hoa
trong dém sodium phosphate 200 mM, pH 6,0 theo Perrin va cong su [15].

Do vong thity phin xylanase A tir chung tdi to hop trén méi truong dic LB chira 1 % xylan,
2 % agar bang céch nhé dich enzym thd, sau d6 i ¢ 55 °C trong 3 gid, sau d6 kiém tra vong phan

giai bang congo do.
3. KET QUA VA THAO LUAN
3.1. Tach dong

M123456

B — TTterninstor

1000
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' pEH3221.H1'
a) b) c)
Hinh 1. Dién di d khuéch dai san pham PCR, chon loc plasmid chira gien xynA va ciu tric
vector tai tb hop pET-xynA
a.  San phim PCR khuéch dai doan gien xynA tir B. subtilis CN2. Giéng M marker 100 bp, CN2 san
phdm PCR ciia gien xynA tng vach 650 bp.
b.  Chon loc khuén lac chira plasmid téi t& hop pET-xynA. M marker 1000 bp, giéng 1, 3, 5 1a plasmid
sau khi tach, giéng 2, 4, 6 1a sau khi xr I v6i enzym gidi han Mscl va Xhol tuong tng.

c.  Cu tric vector tai tb hop pET-xynA.
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Str dung cip mdi BXMscl va BXXhol da thiét ké, khuéch dai duoc doan gien ma hod
xylanase A voi khudn 1a ADN tdng s téch tir B. subtilis CN2. San pham PCR thu dugc trén hinh
la kich thudc khoang 650 bp chi c6 mot band duy nhit, khéng bi nhoe.

Sau khi gén san phim PCR véi vector pET22b(+), bién nap vector tii tb hop vao E. coli
DH50, nudi trén moi truong chira khang sinh ampicillin. ADN plasmid dugc thuy phan vai 2
enzym gidi han Mscl va Xhol, sau d6 chay kiém tra bang dién di gel. Tir hinh 1b ta thiy giéng s6
6 c6 2 bang, 1 bang tuong tng véi kich thudce plasmid pET22b(+) 5500 bp, bang khéc cé kich
thuéc khoang 650 bp tuong tng voi kich thude gien xynA. Plasmid ¢ giéng 5 chita gien xynA,
duogc phan Iap tir khuan lac chira vector nay 1 khuan lac nhan dong gien xynA. Trong 40 khuan
lac ngiu nhién duoc tich plasmid thu dugc 13 khuén lac ¢ chita plasmid ADN tdi to hgp mang

gien xynA tuong tng vadi 13 dong gien.
3.2. Giai trinh tw

Két qua gidi trinh ty thu dugc toan bo chudi nucleotid cua doan chén trong pET22b(+)
khung doc m¢& 639 nucleotid (khong c6 trinh tu bo ba Kkét thic TAA) ma hoa 213 acid amin khéi
luong twong tng 23,4 kDa. Thém bd ba két thic va sau khi phan tich trinh ty gien xynA, c6
96 % d6 tuong ddng cao nhét véi trinh ty gien ciia chung Bacillus sp. BP-7 [16] s cong bd
AJ536759.1 khi so sdnh gien xynA dua trén co s& dit liéu chudi nucleotid dd coéng bd trong
DDBJ/EMBL/GENBank, véi 618 nu tuvong dong trén tong sd 642 nu.

TGGCCAATGT TTAAGTTTAA  AAAGAATTTC TTAGTTGGAT TAACGGCAGC
TTTAATGAGT ATCAGCATGT TTTCGGCAAC CGCCTCTGCA GCTGGCACAG ATTACTGGCA
AAATTGGACT GATGGGGGCG GAACAGTAAA CGCAGTCAAT GGATCTGGCG GGAATTACAG
TGTGAATTGG TCTAATACCG GAAATTTCGT TGTTGGTAAA GGCTGGACTA CAGGCTCGCC
ATTTAGAACA ATAAACTATA ATGCCGGAGT TTGGGCGCCG AATGGCAATG GATATTTGAC
TTTATATGGT TGGACGAGAG CACCTCTCAT TGAATATTAT GTAGTGGATT CATGGGGTAC
TTATAGACCT ACTGGAACGT ATAAAGGTAC GGTTTACAGT GATGGGGGTA CATATGACGT
GTACACAACT ACACGTTATG ATGCACCTTC CATTGATGGC GATAAAACTA CTTTTACGCA
GTACTGGAGT GTTCGCCAGT CGAAGAGACC AACTGGAAGC AACGCTACAA TCACTTTCAG
CAATCACGTT AACGCATGGA AGAGATATGG GATGAATCTG GGCAGTAATT GGTCTTACCA
AGTCTTAGCG ACAGAGGGAT ATAAAAGTAG TGGAAGTTCT AACGTAACAG
TGTGGCTCGAG

Hinh 2. Trinh tu gien xynA cua B. subtilis CN2.
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Vi trinh ty 6 nu dau va nu cudi (phan in nghiéng) twong Ung 1a trinh ty nhan biét cia

enzym gi6i han MsclI va Xhol. Trinh ty mé dau ATG ma hod methionin.
Cung vdi trinh ty acid amin ctia gien xynA:

10 20 30 40 50 &0 70 B0 30 100
R O DA DO U B DR PR DR AP B DU DN DN O BN DU PO SO PO
MFEFRENFLVGLTAALMST SMF SATAS AAGTDYWORWTDGGOTVNAVNGS GONY SVIWSN T GNFVVGEGWT TGS PERT INYNAGVWARNGNGY LTLYGWT
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210
N DU B
GYRSSGSSHVTVI

Hinh 3. Trinh tu acid amin cta gien xynA tir B. subtilis CN2.

Dua trén trinh tu chudi acid amin va phéan tich nhém ky nudc, xylanase dugc chia thanh 2
nhém 16 12 nhém 10 va nhém 11 [17, 18], ¢6 nhiéu gien tir Bacillus tao ra nhiéu xylanase khic
nhau, c6 rat nhiéu trong s6 d6 da dugc tich dong va khéao sit dic tinh thuy phan [6, 19]. Ho 11
¢6 khoi lwong phén tr thép hon (< 30 kDa) va hoat d6 riéng cao hon ho 10 [20] va déc hiéu chi
v6i co chit 1a xylan. Tt trinh tu chudi acid amin, chuong trinh Blast thé hién protein thudc ho 11
dwa vao cau tric domain cua protein va khéi luong phén tir 23,418 kDa. Bén canh d6 xylanase
tir Bacillus sp. BP-7 v6i khdi lugng phan tir thip 23,4 kDa, pI 9,0 nhiét d6 t&i wu 55 °C, d6 bén
nhiét trong khoang 65 °C, pH tbi wu dat dugc ¢ 6,0, pH bén 1a 8,0 dén 9,0 [16]. Tir két qua phan
tich va tinh chét xylanase tur Bacillus sp. BP-7 ta c6 thé doan duoc mot $6 dac diém cua B.
subtilis CN2.

3.3. Biéu hién gien xynA tir B. subtilis CN2

Sau khi bién nap plasmid pET-xynA vao E. coli BL21 (DE3) trong méi truong LB chta
chat cam tng IPTG, nudi & cic nhiét do, thoi gian va ndng d6 IPTG khéc nhau. Tuy nhién
protein tai t6 hop chu yéu tao ra dudi dang khong tan va luong protein tao ra hau nhu khong
thay doi (dir liéu khong thé hién). Két qua cho thiy qud trinh biéu hién qui manh, vi T7 Ia
promoter ciia virus nén né biéu hién rat manh va rat nhay cam véi chit cam tng. Hon nira khi bd
sung IPTG, chat nay khong phai ngudn dinh dudng cho vat chi ma né chi c6 tic dung cam ting
biéu hién gien, vi vdy ngay ca lugng IPTG réat nhé (0,1 mM) ciing khong thé cai thién luong
protein hoa tan dwoc tao thanh. Nén méi trudng biéu hién thay bang TB va chit cam tng 1a
o-lactose. Chat cam g nay 12 ngudn dinh dudng (duong) ma vat chi c6 kha ning dong hod, do

do6 luong a-lactose con sét lai trong t€ bao vat chu s€ rat it. Di€u nay khién lugng chat cam ung
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trong té bao giam dang ké nén lam giam mirc d6 biéu hién gien, khién cho protein tao ra & dang
tan. O nhiét d6 37 °C cling khién muc d6 biéu hién manh, protein tao ra thuong ¢ dudi dang
khong tan, & thé viii. Nén véi chat cam mg a-lactose, xylanase tdi to hop dugc biéu hién & nhiét
d6 thap hon nhu 25 °C, 20 °C va 16 °C.

M KC 25 20 16

:
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10 —

a)

Hinh 4. Biéu hién gien xynA tir ching B. subtilis CN2 & E. coli BL21 (DE3) trong mdi
truong TB chira a-lactose.
a.  Dién di d6 xylanase tai td hop dugc tao ra trong khoang thoi gian nudi cdy khéc nhau. Trong d6
giéng M 1a marker, KC: kiém chtmng; 25, 20, 16 12 protein dugc biéu hién & nhiét do twong tmg 1a 25 °C,
20 °C va 16 °C sau 36 gio nudi , toc do lac 250 rpm.

b.  Hoat tinh xylanase tai tb hop xdc dinh bang phuong phap duc 15 thach. Trong d6 KC: mau kiém
chimg; TTH: xylanase tai t hop.

Két qua dién di (hinh 4a) cho théy, so v6i mau kiém ching KC 1a dich enzym thé dugc tich
tir E. coli BL21(DE3) chita pET22b(+), thi cic giéng 25, 20, 16 chira dich enzym thd duoc tich
tir E. coli BL21(DE3) chtra vector tdi tb hop pET-xynA c6 thém mét vach rat ro khoang 24 kDa,
diing véi kich thudc theo 1i thuyét ciia protein duge dich ma tir gien xynA cua chung B. subtilis
CN2.

Két qua ¢ hinh 4b cho thiy vong thuy phén rat rd tmg véi chung E. coli mang gien téi to
hop. Tir két qua nay c6 thé két luan da biéu hién thanh cong doan gien ma hod enzym xylanase A
ctia chung B. subtilis CN2. Hoat tinh ciia xylanase A tdi t6 hop diing cam tmg IPTG va o-lactose

trong d0 thi sau:
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Hinh 5. Hoat tinh xylanase ti to hop biéu hién véi chat cam g IPTG va o-lactose:
a) Cam ung véi IPTG ki hi¢u 0,5-4-37: mdi trudong LB, 0,5 mM IPTG, sau 4 gid cam tng, 37 °C

b) Cam g vdi o- lactose 25-36: moi trudng TB, 25 °C, thu enzym sau 36 gid nudi cdy.

Tir db thi hinh 5 cho thiy khi cam tng véi IPTG hoat tinh xylanase rat thap, c¢6 gid tri cao
nhit & ndng d6 IPTG 0,5 mM, cam tng sau 8 gid & 37 °C chi 0,06 U/ml. Trong khi d6 cam tmg
v6i a-lactose lai cho hoat tinh cao hon 430 1an & 25 °C, sau 36 h nudi cay (26 U/ml). Tir két qua
nay cho ta thdy véi nhirng vector sir dung T7 promoter hodc nhitng promoter twong tu, & nhiét
d6 37 °C, protein biéu hién qui manh khién nhiing protein tao ra chu yéu & thé vii va khong c6
hoat tinh. Do lugng protein tao ra qud nhiéu c6 thé gy doc cho té bao vat chu vi vdy qud trinh
bién ddi chu tric cua protein tir cAu tric bac thép dén chu tric bac 3 hoac bac 4 sé bi han ché.
Mot nguyén nhdn nita khién sy biéu hién khong thanh cong 1a do T7 1 promoter ciia virus nén
n6 cyc ki nhay cam vé6i chit cam tng. Vi vay, dé biéu hién thanh cong, ngoai cdch thay ddi nong
d6 IPTG va giam nhiét d thong thuong; theo Trond Erick [21] trong vector biéu hién d3 dugc
thiét ké chita doan trinh ty pelB dé dan protein sau khi dugc tao ra vao periplasmid, ddy 13 moi
truong thuén loi cho qua trinh hinh thanh cau disulfide va bién ddi cau tric. Mot diém khéc biét
trong nghién ciru nay 1a sy thay ddi chat cam ung tir IPTG sang chat cam ung yéu hon 1a
o-lactose trong mdi truong TB trong qud trinh biéu hién da lam ting déng ké lugng protein tan

duoc tao ra.

Loi cam on. Cong trinh nay duogc hd trg va gitp d& tir chwong trinh GENESYS (quy JICA, tir chinh phu
Nhét Ban) nam 2010-2011, phong thi nghiém cua gido su Ogasawara Wataru, Khoa K§ thuat sinh hoc,
Truong Dai hoc Cong nghé Nagaoka va phong thi nghiém by mon Vi sinh, Hod sinh va Sinh hoc phan tur,

Vién Cong ngh¢ Sinh hoc va Thuc phém Trudng Dai hoc Bach khoa Ha Noi.
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A fragment of of xynA gene from chromosome DNA of B. subtilis CN2 found in
Vietnamese fish source was amplified using primer designed base on sequence of B. subtilis
xylanase gene given in GenBank. Using pET22b(+) (Novagen) for cloning xynA gene in E. coli
DH5a, sequencing and Expression xynA gene into E. coli BL21 (DE3). Sequenced an open
reading frame with 639 bp, analysised sequene of xynA gene of B. subtilis CN2, it has 96% max
identity with xynA gene of Bacillus sp. BP-7. From this result can be suggested that the
recombinant xylanase has properties the same xylanase coding xynA gene from Bacillus sp.
BP-7. When xynA gene was expressed in E. coli BL21(DE3) using IPTG as an inducer, xylanase
were almost produced insoluble protein form and expression process was overexpress. When
medium IPTG containing LB was replaced by TB contain o-lactose, a weaker inducer, the
amount of soluble protein produced in the recombinant E. coli BL21(DE3) was larger. This
protein has relative activity as 430 fold than its relative activity when recombinant E. coli

BL21(DE3) was induced by IPTG.

Keywords: cloning, expression, xynA, Bacillus subtilis, xylanase, Escherichia coli.
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