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TOM TAT

Khung doc m& GL0112518 gbm 1077 nucleotide (con goi 1a XbxsI4) ma hoa xylan 1,4-B-xylosidase kiém
da dugc khai thac tir dir liéu giai trinh tu DNA metagenome cia vi sinh trong rugt moi. Gen duge tdng h0‘p
nhan tao va gin vio vector pET22b(+) dé tién hanh biéu hién enzyme dang tai t hop cho danh gia tinh chat
enzyme. Két qua cho thiy gen dugc biéu hién tt trong ba chung E. coli BL21, Rosetta (DE3) va JM109
(DE3), trong d6 hai ching E. coli BL21, Rosetta (DE3) thu dugc sinh khéi 16n nhung hiu hét enzyme nim &
pha khong tan. Bing cach thay ddi diéu kién biéu hién bao gdm ndng do chét cam tng IPTG, nhiét do nudi ciy
biéu hién gen va thoi gian thu mau, mot ph?m nho enzyme da duoc biéu hién & dang tan. Diéu kién thich hop
cho viéc biéu hién Xbxs14 trong ching E. coli Rosetta (DE3) 1a nudi cdy lic trong méi truong LB, cam (g &
IPTG 0,05 mM, nhiét d6 20°C trong 2 ngay. Enzyme tai t& hop duoc biéu hién & pha tan (soluble fraction) c6
hoat tinh cua xylosidase, phan cit lién két p(1—4) glycoside ¢ co chit pNPX tao mau vang dic trung cia
nitrophenyl. Trong 1 lit méi trudng nudi cdy thu dugc 3,15 U enzyme.

Tir khéa: DNA metagenome, biéu hién gen, Coptotermes gestroi, Escherichia coli,xbxs14

MG PAU

Sinh khéi thyc vat 1a ngudn nguyén lidu tai tao
tiém niang dugc sir dung trong nhiéu linh vuc khac
nhau. Cung véi su phat trién ctia khoa hoc k¥ thuat,
ngudn sinh khdi nay ngay cang dugc tin dung co
hidu qua dé chuyén hoa thanh céc san pham {ng
dung vao thyc tién cudc sdng nhu tai ché rac thai
thanh nang luong sinh hoc, ché bién thirc an chan
nudi, san xuét gidy, soi, hoa chat,... (Howard va
dong tac gia, 2003). Viéc sir dung hiru hiéu sinh khéi
thuc vat phy thudc chu yéu vao kha nang chuyén hoéa
hidu qua ngudn co chét lignocellulose trong ching
thanh céc san phdm c6 gi4 tri kinh t& cao. Mot trong
nhitng cong doan quan trong ciia qua trinh chuyén
hoéa nay la thiy phan lignocellulose bdi cac enzyme.
Vi vdy, trong nhitng nim gin diy, cac nha nghién
clru van tiép tuc tim kiém cac enzyme cé hoat tinh
mong mudn theo ba huéng chinh: (1) Sang loc va

phan 13p gen tir ching ty nhién; (2) Tim kiém va
phat hién cac gen mdi tir cac quan thé vi sinh vat
bang k¥ thuat Metagenomics. Huéng nay cho phép
khai thac cac gen quy tir cac vi sinh vat khong nudi
c?iy duoc von chiém 99,0-99,9% vi sinh vat ¢6 trong
mdi truong sinh thai (Riesenfeld va dong tac gia,
2004); (3) Gay dot bién dinh huéng mot sé gen ma
hoa enzyme di dugc nghién ctru dé lam ting hoat
tinh ctia enzyme. Trong d6, hudng st dung ky thuat
Metagenomics dé giai toan bd trinh ty DNA
metagenome cua hé vi sinh vat trong cac h¢ sinh thai
mini dang rat dugc quan tim. Xylan 1,4-p-
xylosidase 1a mot trong nhitng enzyme thudc nhom
hemicellulase tham gia chuyén héa sinh khdi thuc
vat cung véi cac nhom cellulase khac. Pay duoc coi
la enzyme quan trong pha v& lién két glycoside ciia
hemicellulose (Jordan va Wagschal, 2010). Enzyme
nay c6 kha nang cit (1 4)-p-D- xylan tir dau khong
khir dé giai phong cac gdc dudng D-xylose (Biely,
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1985). Xylan 1,4-3- xylos1dase c6 mat ¢ ca dong vat,
thuce vat, vi khuan nam.... Tuy nhién, chi vi sinh vat
méi cung cip dugc luqng 16n xylan 1,4-B-xylosidase
dap trng cho san xuét, dem lai gia tri thuong mai cao
(Howard va ddng tac gia, 1960, Mattéotti va dong
tac gia, 2011). Do do, xylan 1,4-B-xylosidase c6
ngudn gbc vi sinh vat hién dang la dbi tuong dugc
nghién cru va ung dung nhiéu trong san Xuét.

Trong cac nghién ciru trude day (Do va dong tac
gia, 2014), ching t6i da st dung ky thuat
Metagenomics dé phan tich toan bo DNA
metagenome cua vi sinh vat trong rudt mbi
Coptotermes gestroi. Trong s6 125431 ORF thu
duoc, bé‘mg ph?m mém tin sinh hoc d3 wdc doan duge
41 ORF ma hoéa cho enzyme xylan 1,4-B-xylosidase.
Dé khai thac dugc trinh ty gen hi¢u qua nhat tir dir
liéu metagenome, chung toi da tién hanh xay dung
mau do (probe) cho nhom enzyme xylan 1,4-B-
xylosidase, ho GHF43 véi d¢ dai 1a 507 amino acid.
Probe nay di giup tim kiém va lya chon duoc trinh
tu gen mang mi s6 GLO112518 ma héa cho xylan
1,4-B-xylosidase (XbxsI4) tu dit liéu metagenome
(Nguyén Minh Giang va dong tac gia, 2017).
Enzyme nay ciing dugc du doan hoat dong tdt trong
mbi truong kiém (Nguyén Minh Giang va dong tac
gia, 2016). Dya trén trinh ty nucleotid da biét, gen
xbxsl4 da dugc dat tong hop va chuyén vao vector
pET22b(+) tai vi tri cua enzyme gidi han Neol, Xhol
(duoc goi la pET22-xbxs14). Trong nghién clru nay,
chung t6i tién hanh nghién ctru biéu hién gen xbxs14
trong E. coli v6i muc dich thu dugc enzyme tinh
sach dé danh gia hoat tinh sinh hoc.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu

Chung vi khuén E. coli BL21 (DE3), Rosetta
(DE3), Soluble BL21 (DE3) va JM109 (DE3) dugc
st dung trong thi nghiém biéu hién gen; vector
pET22b(+) mang gen xbxsI4 ding lam vector biéu
hién. Co chat p-nitropheny-p-xylopyranoside
(pPNPX) (Sigma) gbm 1 phan to B-D-xylanpyranose
lién két v6i nitrophenyl bang lién két P(1—4)
glycoside dé thir hoat tinh cua xylan 1,4-p-
xylosidase.

Phuong phap nghién ciu
Biéu hién gen Xbxs14

Vector pET22-Xbxsl14 dugc bién nap vao 4
chung vi khuan E. coli BL21 (DE3), Rosetta (DE3),
Soluble BL21 (DE3) va JM109 (DE3) bang phuong
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phap sbc nhiét (Sambrook, Russell, 2001). Sau d6
chon khuan lac roi tir dia bién nap chuyén viao moi
truong LB long ¢6 bd sung ampicillin dén néng do
cudi cung 1a 100 pg/ml (méi truong LBA), lic 200
vong/phut & 37°C qua dém. Dich nuéi cdy dugc
chuyen sang moi truong LBA méi dé dat ODggp ban
dau 14 0,1 sau d6 nudi tiép trong khoang 2 gio &
37°C cho dén khi ODjggo dat 0,6 — 0,7 thi tién hanh b
sung thém IPTG dé cam tung sinh téng hop enzyme
tai to hop. Nong do IPTG_duoc khao sat trong
khoang tir 0 dén 1 mM. MAu dugc nudi ciy tiép
trong diéu kién lic 200 vong/phut & cac nhiét do
khéc nhau dé Iya chon ra nhiét do thich hop. Dich té
bao duge ly tim 5000 vong/phut, trong 5 phut dé loai
b6 dich ndi. Tua té bao dugc hoa lai trong dém PBS
(8 g NaCl; 2 g KCI; 0,24 g KH,POy; 1,42 ¢
Na,HPO, bd sung nudc cho dén 1 lit) sao cho
ODgo=10. Té bao dugc giit & -80°C dén khi phan
tich. Protein trong t& bao dugc kiém tra bang dién di
trén gel polyacrylamide 12,6%.

Phuwong phap thu protein tan va khong tan

Dé danh gia protein tai t6 hop dwoc biéu hién &
pha tan hay khéng tan, té bao tir -80°C dugc lam tan
nhanh trong nuéc 4m (40-50°C) sau d6 dugc pha v
bang siéu 4m vai chu ky 10 gidy siéu 4m va 20 gidy
nghi trong tong khoang 30 dén 40 xung & tan sb 20
khz. Dich siéu am dugc ly tdm 13.000 vong/phut
trong 10 phut dé tach protein pha tan va pha khong
tan. Pha tan la ph?m dich ndi duoc thu lai, con phﬁn
can la pha khong tan dugc hoa tro lai trong PBS voi
thé tich bang thé tich phan dich vira hut ra va dé dién
di kiém tra.

Thir hoat tinh ciia xylan 1,4-f-xylosidase

Str dung co chit pNPX dé thir hoat tinh cia
xylan 1,4-B-xylosidase theo cic budc: Hon hop phan
tng 180 pl gdbm c6 5 mM pNPX hoa trong 50 mM
dém phdt phat (pH 6,0) dugc 1 véi protein pha tan co
chira enzyme Xbsl4 & 37°C trong 4 gio (tong thé
tich hdn hop 1a 250 pl). Mau dbi chung 1 (PC1) ¢o
thanh phin twong tw nhu trén nhung enzyme duoc
riéng & va chi tron véi co chat trude khi dimg phan
{ng. Mau déi chimg 2 (BPC2) ¢6 thanh phéan tuong ty
nhung dich protein 1a dich thu dugc tr ching E. coli
Rosetta (DE3) mang pET22b(+) khong mang gen
Xbxsi4. Phan tng duoc ding lai khi bd sung 750 pl
Na,CO; 2 M va do mau ¢ budc song 405 nm. Két
qué phan Gng enzyme véi co chét s& tao ra mau vang
ctia dung dich. Sy d6i mau tir tring sang vang cua
dung dich la do hoat dong cia xylan 1,4-B-
xylosidase. Khi enzyme nay cit lién két p(1—4)
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glycoside & pNPX, nitrophenyl s€ dugc giai phong ra
moi truong, tao mau vang dac trung cua nitrophenyl.
Luogng enzyme trong phan Gng s€ dugc tinh toan dya
vao dudng chuan pNP. Pudng chuan dugc thiét lap
v6i thang 11 ndng d6 pNP tir 0 mM dén 1 mM pNP
pha bang PBS 1x, pH6. Mdi dng phan tmg c6 thé
tich 1a 200 pl va duoc lap lai 3 lan. Két qua duong
chuin tuan theo ham y = 4,4454x + 0,0068 véi R* =
0,9937. Trong d06, y la gia tri OD & budc song 405
nm, x la ham lugng pNP (umol). Mot don vi hoat
tinh B-xylosidase (U) 1a lugng enzyme can thiét dé
giai phong 1 pmol p-nitrophenol trong 1 phat
(Dashtban et al., 2010).

KET QUA VA THAO LUAN
Biéu hi¢n gen Xbxs14

Gen trong vector pET22b(+) nhan dugc tir hang
Genscript da dugc giai trinh ty dé kiém tra. Két qua,
trinh ty gen dung 100% so vdi trinh ty dat téng hop.
Plasmid dugc bién nap vao cac ching biéu hién dé
biéu hién gen. Két qua cho thdy ¢ cic mau protein
thu dugc sau nuédi cdy cam tng ching E. coli
Rosetta, IM109 va BL21 mang Xbxs/4 déu xuét hién

1 bang protein kich thudc khoang 40 kDa khac voi
mau khong cam g va c6 kich thudc diing véi kich
thudc xylan 1,4-B-xylosidase dugc biéu hién. Két
qua nhan dugc cho thay ca 3 chung E. coli ké trén co
kha ning biéu hién gen Xbxs/4. Cic miu cam tng
va khong cam tmg IPTG & chung E. coli Soluble déu
cho luong protein nhu nhau. Do d6, chung nay co
thé khong tong hop XBXS14 hodc enzyme sau khi
téng hop da bi protease ndi bao cit bo (Hinh 1).

Tai thoi diém thu mau, 2 chung E. coli Rosetta
va BL21 cho lugng sinh khdi 16n hon (ODggp tuong
ung la 2,1 va 3,2) so vdi ching JM109 (ODgg tuong
ing 1a 0,8) va luong protein tai t6 hop thu dwoc cing
16n hon. Tir két qua nay ching t6i lwa chon cac mau
biéu hién trong 2 ching E. coli Rosetta va BL21 aé
kiém tra xem enzyme tai t6 hop duogc tong hop & pha
tan hay pha tua cua té bao. Két qua dién di cho thay
100% enzyme tong hop trong ching BL21 1a dang
khong tan, trong khi d6 khoang 1/4 luong enzyme
tong hop trong ching Rosetta 1a dang tan (Hinh 2)
Vi vay, ching t6i da lya chon chung Rosetta aé
nghién ciru lya chon diéu kién cho biéu hién enzyme
tai to hop.
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Hinh 1.Phan tich san pham biéu hién clia gen Xbxs14 trong bén ching biéu hién trén gel polyacrylamide 12,6%. M: Protein
chuan (Fermentas); 1-, 2-, 3-: Dong khong cam (ng IPTG (d6i chirng); 1+, 2+, 3+: Dong cam (rng 1mM IPTG.

Luwea chon nhiét dg thich hop cho biéu hién gen

Nhiét d6 c6 anh huorng 16 t6i toc do sinh tru("mg
cta ching nén gian t1ep anh hudng t6i toc do sinh tong
hop protein, cudn xoan protein thanh cu triic co hoat
tinh sinh hoc. Vi vay, trong thi nghiém nay chung t6i
tién hanh kiém tra kha nang sinh tong hop enzyme
XBXS14 ¢ cac didu kién 16, 20, 28, 37°C. Két qua

lugng enzyme trong protein tong s thu duoc & cac
nhiét d6 nudi cdy gin twong duong nhau. Tuy nhién,
enzyme chi dugc tong hop & pha tan khi nuéi ching &
16°C va 20°C (Hinh 3). Luong protein tan tong hop &
16°C va 20°C 1a nhu nhau, tuy nhién viéc kiém soat
nhiét do nudi cdy khi nudi cdy & nhiét do thép 1a kho
khan vi viy 20°C la nhiét do thich hgp dugce lya chon
cho thi nghiém biéu hién xylan 1,4-B-xylosidase.
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Hinh 2.Phan tich san phdm kiém tra kha n&ng tan cla xylan 1,4 B-xylosMase & E. coli BL21 va E. coli Rosetta trén gel
polyacrylamide 12,6%. M: Protein chuan (Fermentas); (-): Dong khong cdm ¢ng IPTG; TS: Protein tdng s&; Tan: Protein
pha tan; Tda: Protein pha tda.

() 16°C 20°C 28°C 37° M

— A Kda

TS Tan TGa TS Tan Tha TS Tan Tua TS Tan Tua

OD thu mau s w —116
3 a3 -;3
25
o 2 P <—Xbxs14
3 - :
8 15 e —35
1 e ﬁ
05 oy --—25
0 - =
16 20 28 37 £
Nhiét do v, . w—— 14 .4
A

Hinh 3. Bidu d6 mé ta gia tri ODggo thu mau (A) va dién di db kiém tra biéu hién cua gen Xbxs14 trong té bao E. coli Rosetta
& cac nhiét do khac nhau. M: Thang protein chuan (Fermentas); (-): Dong chira pET22b(+); TS: Protein tdng sb; Tan:
Protein tan; Taa: Protein tda.

Khdo sat dnh hwong ciia nﬁng do chit cim wng mM; 0,8 mM; 1 mM; 1,2 mM; 1,4 mM; 1,6 mM; 1,8
IPTG mM; 2 mM; 2,5 mM va 3 mM. Ching E. coli
Rosetta tai t6 hop dugc nudi ciy & diéu kién 20°C,
lic 200 vong/phut. Sau 2 ngay nudi chy, mot phan
dich nudi cay dugc gitr lai dé kiém tra protein tong
s6 bang dién di trén gel polyacrylamide 12,6% dé

IPTG 14 chat cam tmg khoi dong promoter T7
trong vector pET22Xbxs14 phién mi sinh téng hop
gen Xbxs14. Muoi ba néng d0 IPTG khac nhau dugc
tién hanh khao sat 1a: 0 mM; 0,05 mM; 0,2 mM; 0,5
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kiém tra sinh khéi dat duoc va mic do biéu hién cua
xylan 1,4-B-xylosidase.

Biéu d6 sinh truéng ciia cac dong té bao dugc
nudi cdy voi ndng do IPTG khac nhau cho théy,
ngay sau khi cam tng IPTG sinh khdi té bao da bi
sut giam nghiém trong. Ngay voi néng d6 IPTG
rat thip, 0,05 mM, sinh khdi té bao di giam gan
mot nra so v&i khong cam ung (Hinh 4A). Diéu
d6 ching té su biéu hién cua gen da lam anh
hudng t6i qua trinh trao ddi chit cua ching chi.
Tuy nhién, khi ting ndng d¢ chit cam tng thi sinh

Kda

OD thu mau

0 02 08 12 16 2
IPTG

3
25— .

144

A

khéi té bao khong thay abi nhleu ddng thoi kha
ning sinh tong hop enzyme tai to hop ciing van
dugc duy tri twong tu nhu dugc cam Ung voi mirc
IPTG thap Két qua nay goi y rang viéc tong hop
enzyme XBXS14 dd anh huong tiéu cuc tdi qua
trinh trao dbi chat cua té bao din dén kha ning
sinh truong cia té bao giam han. Enzyme tai to
hop XBXS14 dugc biéu hién & tit ca cac nong do
IPTG. Do d6 ndng d6 IPTG la 0,05 mM da duoc
sir dung dé cam Gng sinh tong hop xylan 1,4-B-
xylosidase.
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Hinh 4. Dién di db kidm tra biéu hién cla gen Xbxs14 trong té bao E. coli Rosetta, khi cdm (ng cac ndng do IPTG khéac

nhau. M: Protein chun (Fermentas); 0 — 3: Néng d6 IPTG.
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Hinh 5. Biéu db md ta gia tri ODggo thu mau clia cac dong biéu hién & céc thoi gian thu mau khac nhau (A) va dién di d kiém tra
biéu hién clia gen Xbxs14 theo cac thoi gian thu mau (B) trong t& bao E coli Rosetta (DE3) trén gel polyacrylamide 12,6%. M
Protein chuan (Fermentas); (-): Dong chiva pET22 b(+); TS: Protein tdng s8, Tan: Protein pha tan; Tda: Protein pha tda.

Khao sdt thoi gian thu méu

Thoi gian cam tmg c6 lién quan chit ché dén ham
lugng va chit lugng cuia protein tai tb hop duoc biéu
hién. Thong thuong, thoi gian cang dai, ham luong
protein tai t6 hop s& duoc tong hop cang nhiéu. Tuy
nhién khi thoi gian qua dai thi chit dinh dudng trong
mbi truong bi can kiét, qua trinh tong hop protein bi

han ché va cac protein tai tb hop bi cét bdi cic protease
ndi bao. Tién hanh khao sét cac thdi diém thu mau khéc
nhau la: 12h, 18h, 36h, 48h, véi n(‘A)ng d6 IPTG 1 mM, &
20°C. Dich protein tong s6 thu dugc s& kiém tra gel
polyacrylamide. Két qua dién di (Hinh 5B) cho thy
xylan 1,4-B-xylosidase da dugc biéu hién trong khoéng
12-48h nudi cdy & 20°C, v6i ndng do chit cam tng
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IPTG 1a 0,05 mM. Bang protein xylan 1,4-B-xylosidase
& cac thoi diém thu mau khéc nhau 1a nhu nhau. Tuy
nhién sinh khéi thu dwoc (d4nh gia dua trén gid tri
ODyyo thu mau) ¢ 48 gio 1a 16n nhét, ddng nghia voi
viéc ham lugng protein tai to hop thu dugc 1a 16n nhat
(Hinh 5A). Do d6, chung t6i quyét dinh chon 48 gio 1
thoi gian thu mau thich hop. Nhu vay, mic du gen
XbxsI4 da duge bidu hién & cac diéu kién khéc nhau
nhung lugng enzyme thu duoc 13 khé thap. Didu nay co
thé do chung chu biéu hién 1a chua phu hop ddi véi
gen. Tuy nhién viéc d4nh gia hoat tinh enzyme 1a cn
thiét dé khing dinh ring mac du dugc biéu hién thip
nhung enzyme biéu hién co hoat tinh sinh hoc dung
nhu dy doan.

Kiém tra hoat tinh ciia xylan 1,4-p-xylosidase

Dé kiém tra hoat tinh enzyme, co chat pNPX da

1 2
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dugc st dung. Két qua thir hoat tinh cho thiy, miu
xylan 1,4-B-xylosidase khi 0 v&i co chat pNPX &
37°C trong 4 gid, di chuyén sang mau vang dic
trung ctia dung dich chira nitrophenyl. Két qua xac
dinh hoat tinh cho thdy trong 1 lit méi truong nuéi
cdy, lugng enzyme tong hgp ¢ pha tan dat 3,15 U
enzyme xylan 1,4-B-xylosidase.

Trong khi mau ddi ching 1 (PC1) c6 cung thanh
phin (co chit pNPX, dém, xylan 1,4-B-xylosidase)
nhung dugce u riéng r& & 37°C trong 4 git tuong tu
mau kiém tra hoat tinh va chi dwgc tron vao véi nhau
truéc khi ngimg phan tmg enzyme thi van giit
nguyén mau tring. Két qua tuong ty ciing duoc ghi
nhén ¢ miu dbi chimg 2 (PC2), mau dugc thyc hién
voi diéu kién gidng mau Xbxsl4, nhung enzyme
xylan 1,4-B-xylosidase dugc thay bing protein thu tir
dong mang pET22b (dbi ching) (Hinh 6).

)
— - -
o »

1.2
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Ham lwong pNP (pmol
o
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o
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o

3

Hinh 6. Thir hoat tinh cda xylan 1,4-B-xylosidase duoc biéu hién & pha tan tir ching E. coli tai t6 hogp. 1: Déi chirng 1,
enzyme va co chat dwoc U riéng ré va chi tron vao nhau khi bd sung Na,CO, 'dé nglrng phan ng; 2 : Ong chira enzyme
xylan 1,4-B-xylosidase dwgc G chung cung co chat; 3: B6i chirng 2, U co chat véi protein thu tr dong mang pET22b(+)

khéng mang Xbxs14.

KET LUAN

Gen Xbxsl4 ma hoa xylan 1,4-B-xylosidase co
ngudn gde tir vi khudn trong ruét mdi da dugc biéu hién
trong E. coli. Enzym xylan 1,4-B-xylosidase tai to hop
dang tan c6 hoat tinh sinh hoc dbi véi co chét pNPX.

Loi cam on: Cong trinh dwgc thie hién bang nguon
kinh phi cia Dé tai doc ldp “Nghién ciru
metagenome ciia mot s6 hé sinh thai mini tiém ndng
nham khai thic cic gen méi ma héa hé enzyme

chuyén hoa hiéu qua lignocelluloses”, mad so
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DTDLCN.15/14 va trang thiét bi cia Phong thi
nghiém Trong diém Cong nghé gen.
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EXPRESSION OF XBSXI14 CODING XYLAN 1,4-B-XYLOSIDASE DERIVED FROM
BACTERIA IN COPTOTERMES GESTROI TERMITE GUTIN ESCHERICHIA COLI
ROSETTA (DE3)

Nguyen Minh Thu', Nguyen Minh Giang’, Pham Hai Nhu’, Dinh Nho Thai’, Do Thi Huyen', Truong
Nam Hai'

!Institute of Biotechnology, Vietham Academy of Science and Techology
’Ho Chi Minh University of Pedagogy
Science of University, Vietnam National University, Hanoi

SUMMARY

A gene GL0112518 consisting of 1077 nucleotides (also called XbxsI4) encodes alkaline xylan 1,4-B-
xylosidase was determined from DNA metagenome data of bacteria in Coptotermes gestroi termite gut. The
gene was artificially synthesized and ligated into pET22b(+) vector for expression of recombinant enzyme with
purpose of enzyme characterization. As a result, the gene was expressed in three strains of E. coli BL21,
Rosetta (DE3) and JIM109 (DE3), of which two strains of E. coli BL21, Rosetta (DE3) grew better to obtain
greater biomass. Most recombinant protein was expressed as inclusion body. After modification of expression
conditions including the IPTG concentration, the temperature of culture to express gene and the duration of
cultivation, small amount of the recombinant enzyme was expressed in soluble form. The appropriate
conditions for the expression of Xbxs/4 in Rosetta E. coli strains (DE3) were shaking culture in LBA medium
with IPTG concentrations of 0.05 mM, temperature of 20°C and sampling after 2 days. The recombinant
enzyme expressed in the soluble fraction exhibited activity of the enzyme xylan -1,4-xylosidase, cleavage f (1
— 4) glycoside in the substrate p-nitropheny-p-xylopyranosit (pNPX) to nitrophenyl. Xylan B-1,4-xylosidase
activity in 1 liter of culture was 3.15 U.

Keywords: DNA metagenome, Coptotermes gestroi, Escherichia coli, Expression,xbxs14
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