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THIET KE PROBE DE KHAI THAC GEN MA HOA

PECTINESTERASE TU DU LIEU GIAI TRINH TU' DNA METAGENOME VA
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VOI CHAPERONE pG-KJE8 TRONG Escherichia coli
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TOM TAT: Bai bao gidi thigu cac budc xay dung va s dung probe dé khai thic gen mé hoa
pectinesterase tir dir liéu giai trinh tw DNA metagenome bang cong cu giai trinh tu gen thé hé méi.
Probe dugc st dung d8 khai théc, lva chon gen ma hoda cho pectinesterase tir dit liéu giai trinh tu
DNA metagenome cua vi khuan trong da co ciia dé va tir d6 chon mét trinh tw dé biéu hién trong E.
coli. Theo phan loai cuia CAZy, pectinesterase thudc ho carbohydrate esterases CES8 1a enzyme c6
nhiéu tmg dung trong cong nghiép ché bién thyc pham, xir ly mdi truong, ché bién thirc an chin
nuoi va y dugce hoc. Dya trén 3 trinh tu thudc ho CES8 tim kiém dugc tix co s¢ dit liéu, chung t6i da
xdy dung duge mot probe co do dai 367 amino acid, trong d6 ¢6 200 amino acid hoan toan gidng
nhau, 72 vi tri giéng nhau & da sd céc trinh tw va 47 vi tri giéng nhau & mét sb trinh tw. St dung
probe dugc thiét ké, chung t6i da loc dugce 4 trinh tuy ma hda cho pectinesterase tur dit licu giai trinh
tu DNA metagenome ctia vi khuan trong da co cia dé. Két qua udc doan ciu trac khong gian bang
Phyre2 di chon dugce duy nhat mot trinh ty (md sb 46301) c6 d6 tin cay, do bao phi lan luot 1a
100% va 90% vdi pectinesterase. Gen da dugc dat tong hop va dua vao vector pET22b(+) tai vi tri
Ncol, Xhol & dong biéu hién voi chaperone tir vector pG-KJES trong E. coli. Pectinesterase dugc
biéu hién ¢ dang tan va c6 hoat tinh sinh hoc thity phan co chat pectin. Két qua nay da chimg minh

viéc st dung probe trong khai thac gen 1a kha thi.

Tur khoa: E. coli, chaperone pG-KJES, gpecs|, pectinesterase, probe.

MO PAU

Pectinesterase (EC 3.1.1.11) thudéc nhém
enzyme thiy phan pectinase, xuc tac kha ester
héa nhom methoxyl cua pectin tao thanh axit
pectic va methanol. Enzyme nay hoat dong déc
hi€u voi nhém methyleste cua axit galacturonic
nam bén canh axit galacturonic khong bi este
hoa (Pooja et al., 2015). Pectinesterase dugc st
dung pho bién trong nganh cong nghlep sdn
xuét thuc pham ché bién thtrc dn chin nuéi, ché
tao chat tay rira, ly trich cac dugce liéu va hd tro
tham tich bot gidy trong nganh cong nghiép san
xuit gidy (Pooja et al., 2015). Pic biét trong
cong nghiép thuc pham, pectinesterase dugc sir
dung dé 1am trong dich nuéc qua, rau cu ting
hiéu sudt ép, dam bao qua trinh loc dién ra tot
hon (Pooja et al., 2015). Pectinesterase c6 kha
ning hoat dong & pH cao (pH 8) c6 nhiéu tinh
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tmg dung thyc tién da dugc tim théiy & mot sb
loai vi sinh vat nhu vi khudn  Erwinia
chrysanthemi, nAm Trichoderma reesei va &
loai thyc vat Lycopersicon esculentum
(Duvetter et al., 2006; Markovi¢ et al., 1984).
Viéc su dung pectinesterase chiu nhiét, chiu
kiém cho qua trinh tién x@r 1y va thuy phin
pectin da mang lai loi ich 16n cho nganh cong
nghiép san xuat gidy, nudc ép qua va mot sd
cong nghi¢p khac (Kashyap et al., 2001; Chung
& Jong, 2015).

Trong nghién clru nay, ching t6i trinh bay
cac budc d& xay dung dugc probe cho
pectinesterase va dua trén probe nay dé co thé
khai thac mot cach nhanh chong gen tir dit li¢u
giai trinh ty DNA metagenome cua vi sinh vt
trong da co ciia dé. Trén thuc té, ngin hang
NCBI chita phan 16n cac trinh ty pectinesterase
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khong dugc ching minh hoat tinh bing thuc
nghiém. D& dam bao trinh ty thu thap dang tin
cay, chung t6i chi Iya chon céc trinh tgy amino
acid da dugc nghién ctru k§ tinh chit; so sanh
d6 twong ddng cua nhiéu trinh tu dé xay dung
dugc probe cho tim kiém tat ca cac gen tiém
nang ma hoa cho pectinesterase trong DNA
metagenome. Probe s€ 1a co s& quan trong cho
viéc lya chon nhanh cic gen dé dua vao thuc
nghiém véi kha niang thanh cong cao va tiét
kiém thoi gian khai thac gen tu DNA
metagenome (Mitsuhashi et al., 1994). Gen sau
khi dugc khai thac s€ duoc téng hop nhén tao
va dua vao vector biéu hién. Nghién ctru trude
day cho thay, khi gen dugc biéu hién khong c6
su hd trg cua chaperon, hau hét enzyme tong
hop ra nim & pha khong tan (Nguyén Khanh
Hoang Viét va nnk., 2017). Dé cai thién trang
thai nay, ching t6i di biéu hién thanh cong
protein & dang tan bang viéc biéu hién dong thoi
gen gpecs] mad hoa cho pectinesterase véi
chaperone tir vector pG-KJES trong Escherichia
coli. Két qua nay co y nghia thyc tién, 1a co s
khoa hoc cho cac nghién ciru xay dung probe dé
khai thac nhanh gen dich va dong biéu hién voi
chaperone nhim thu dugc protein dudi dang
tan.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Dir liéu metagenome DNA gdm 164.644
khung doc mé (ORF) cta vi sinh vat trong da cd
cua dé dugc giai trinh tu bang hé théng giai
trinh tw HiSeq Illuminia (BGI, Hong Koéng) va
duoc chu gidi chiic ndng dya trén dit licu
KEGG (Do et al., 2017). Gen gpecsl c6 kich
thude 975 bp duoc khai thac tir dir liéu DNA
metagenome cua vi sinh vat trong da co cia dé
va duoc dua vao vector pET22b(+) tai diém cit
clia enzyme giéi han Ncol va Xhol dé tao thanh
pET22-gpecsi. Plasmid chaperone pG-KJES
cia hang TaKaRa (Nhiat Ban) dugc dua vao
ching biéu hién dé biéu hién kém véi gen
gpecsl. Chung E. coli Rosetta 1 dugc dung lam
ching biéu hién. Tét ca cac hoa chat khac co
xudt x{r tir hang Merck (CHLB Drc).

Xac dinh cac ho GH c6 chira pectinesterase
theo CAZy

CAZy (Carbohydrate-Active  enzymes;

http://www.cazy.org) cung cip sb liéu truc
tuyén va cap nhat lién tuc cac dir liéu cua
GenBank vé chudi thong tin ciia gan 340.000
enzyme tham gia chuyén hoa carbohydrate duoc
phan vao 15 ho CE véi cac dic diém nhan biét
khac nhau (Cantarel et al., 2009; Lombard et al.,
2014). Dyga trén dir liu nay, cac trinh ty
pectinesterase da nghién ctru tinh chat thudc ho
CES8 dugc thu thap, tong hop thanh bang; trong
d6 tich hop trinh ty véi dic diém enzyme nhu
kha nang chiu nhiét, chiu kiém/axit, ciu trac
khong gian, trung tdm hoat dong pectinesterase.

Xay dung probe va tim gia tri tham chiéu

Céc trinh ty thu thap dugc o trén s€ dugc so
sanh tuong dong bang ClustalW-PBIL. Két qua
so sanh ctia phan mém ndy s& cho ra mét trinh
tu dugc cho 13 bao tdn cao nhat (Ky hiéu
Prim.cons), trong d6 c6 cac trinh ty duge danh
diu vé mirc d6 bao ton dic thu cho ho enzyme.
Dua trén két qua cia Prim.cons céc vi tri giong
nhau hodc twong ddi gidng nhau s& vu tién lya
chon dé lam probe va cdc trinh tu tréng s€ duoc
loai bd. Probe nay s€ dugc so sanh lai voi cac
trinh tw da dung dé xdy dung nén probe bang
BLASTP. Gi4 tri tham chiéu dugc xéac dinh 1a
gia tri E, diém tbi da, d6 bao phu va muc do
trong ddng thip nhit ma probe bit dugc voi
trinh tu.

Lwa chon nhanh va wéc doan cau tric bac ba

St dung BLASTP d¢é so sanh probe
pectinesterase CE8 voi trinh ty amino acid cia
cac ORF thudc metagenome cuia vi sinh vat
trong da co cia dé. Cac trinh tu c6 gia tri diém
tdi da, muc do bao phu, do tuong déng cao hon
gia tri tham chiéu s& duoc lua chon. Viéc chon
lya co thé kém theo viéc danh gid qua chi sé
alkaline dé wu tién chon duoc trinh tu c6 kha
nang chiu kiém. Sau dé, cac trinh tu nay duoc
so sanh lai véi két qua chi giai gen dua trén di
lieu KEGG va CAZy. Cau tric bac ba cia phan
tr dugc uwdc doan dua trén cac trinh tu va voi
cac protein khung di duoc nghién ctru vé cau
tric bang phdn mém Phyre2.

Biéu hién gen gpecsl véi protein chaperone

Chung biéu hién chtra ca hai plasmid pG-
KJES8 va pET22-gpecs! dugc nudi cay qua dém
trong modi truong Luria Broth c6 ampicillin
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ndng d6 100 pg/ml va chloramphenicol néng do
20 pg/ml (LBAC) ¢ 37°C 200 vong/phut. Sau
d6, chuyén 1% dich té bao nudi ciy sang moi
truong LBAC méi ¢ nhiét 6 25°C, nuoi trong
khoang 1 gio dé ODgy dat 0,1; bd sung L-
arabinose 0,5 mg/ml va tetracyline 5 ng/ml, tiép
tuc nudi cay trong ciing diéu kién dén khi ODyggo
= 0,6 — 0,8; cam tng IPTG ndng d6 0,1 mM.
Sau 5 gio cam tng, mat do té bao dugce do lai;
té bao dugc thu lai tir dich nudi ciy bang
phuong phéap ly tdm rdi hoa vao nuéc dé dat
ODgpo = 10. X&r Iy miu va dién di kiém tra
protein trén gel SDS-PAGE 12,6%.

Kiém tra so b hoat tinh pectinesterase

Mau té bao ODggo = 10 duoc siéu am dé thu
protein pha tan dung cho thir nghi¢ém hoat tinh
so bd theo phuong phap phat hién nhanh hoat
tinh phan huy pectin cia Ronald (Ronald,
1978). Pé rut ngin thoi gian thyc hién, phuong
phap dugc thir nghiém tryc tiép trong Ong
eppendorf thay vi trén dia thach. Tong thé tich
clia phan Umg la 575 pl/miu, trong d6 mau thi
nghiém (PE) gém c6: (1) Co chit pectin 2% vai
thé tich 1a 200 pl; (2) PBS 30X, pH = 7,4 véi
thé tich 1a 35 pl; (3) bromothymol blue 5%
duoc bd sung véi the tich 40 pl, quan sat sy
chuyén mau cua miu, néu thdy xuét hién mau
xanh 1a cay 1a pH trung tinh (pH = 7-7,5); (4)
sau d6 bo sung pectinesterase voi thé tich 300
pul. Mau déi chimg 4m 1 (BC 1) v6i cac thanh
phan tuong ty mau PE nhung khong bd sung
pectinesterase ma thay bang nudc deion khir

trung véi thé tich twong dwong; mau ddi chimg
am 2 (PC 2) duoc bd sung enzyme véi thé tich
300 pl/miu nhung sau khi qua trinh @ két thic.
Quan sat sy chuyén mau ciia cac mau khi qua
trinh U sau 4 gid, ¢ 37°C két thuc.

KET QUA VA THAO LUAN

Khai thiac trinh tw amino acid cda
pectinesterase da dwoc nghién ctru dac tinh
dé xay dung probe

Trén co s& dit liéu cua CAZy, pectinesterase
(3.1.1.11) dugc phan vao ho CE8 c6 md hinh
cau trac khong gian (B)-helix.

S6 lieu DNA metagenome chi yéu tir vi
khuan nén dé dam bao két qua dang tin cay,
chiing t6i chi thu thap cac trinh ty amino acid
clia enzyme c6 ngudn goc tir vi khuan. Chung
t61 da tim kiém duwoc 3 trinh tu thoa min céc
yéu cau dé ra tir di lidu céc trinh ty md hoéa cho
pectinesterase dd duoc nghién ctru tinh chét
(bang 1).

Két qua phan tich sau khi sir dung 3 trinh tu
thudc ho CES bang phan mém ClustalW — PBIL
(hinh 1) cho thdy, khi so sanh 3 trinh tu amino
acid thu thap duogc c6 200 amino acid hoan toan
gidng nhau, 72 vi tri giéng nhau & da sb cac
trinh tu va ¢ 47 vi tri gidng nhau & mot s trinh
tu, con lai 1a khac nhau. Probe ctia ho CES8 bao
gdm c¢6 367 amino acid di dwoc xay dung chi
yéu dua trén cac trinh tu bao ton cao dugc lua
chon nay (hinh 2).

Bdng 1. Tong hop dir liéu da dugc nghién ctru chi tiét vé pectinesterase

STT Ma s trong GENBANK Vi khuan S6 amino acid
1 CAA68628.1 Dickeya chrysanthemi 361
2 POC1A9.1 Erwinia chrysanthemi strain 3937 366
Yersinia enterocolitica subsp.
3 PDB: 3UW0_A < P 364
— enterocolitica 8081

CAA686281 MLKTISGTLALSLITIAASVHQAQAATTYNAVVSKSSSDGKTFKTIADAIASAPAGSTPEV
POC1A91 MLKTISGTLALSLITAASVHQAQAATTYNAVVSKSSSDGKTFKTIADAIASAPAGSTPEV
PDBxxx2 MPINLLGKTLWLGLISFAVLGTVNAAQYNAVVS-TTPQGDEFSSINAALKSAPKDDTPFI

Prim.cons.

CAAG686281
POC1A91
PDBxxx2
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* . * .*. .* . * .

MLKTISGTLALSLIIAASVHQAQAATTYNAVVSKSSSDGKTFKTIADAIASAPAGSTPFV
ILIKNGVYNERLTITRNNLLLKGESRNGAVIAAATAAGTLKSDGSKWGTAGSSTITISAK
ILIKNGVYNERLTITRNNLHLKGESRNGAVIAAATAAGTLKSDGSKWGTAGSSTITISAK
IFLKNGVYTERLEVARSHVTLKGENRDGTVIGANTAAGMLNPQGEKWGTSGSSTVLVNAP

ke ohkhkhkkhkhk Kkhkk ook oo hhkhkk Kekeoekk *k Khhkkk Ko ek hkhkkk e kkkhkk oo .« K

*Ahkkkhkhkx .. sx Kk ek * o kkk kK k .
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Prim.cons.

CARA686281
POC1A91
PDBxxx2

Prim.cons.

CARAG686281
POC1A91
PDBxxx2

Prim.cons.

CAA686281
POC1A91
PDBxxx2

Prim.cons.

CARAG686281
POC1A91
PDBxxx2

Prim.cons.

ILIKNGVYNERLTITRNNL3LKGESRNGAVIAAATAAGTLKSDGSKWGTAGSSTITISAK
DFSAQSLTIRNDFDEFPANQAKSDSDSSKIKDTQAVALYVTKSGDRAYFKDVSLVGYQDTL
DFSAQSLTIRNDFDEFPANQAKSDSDSSKIKDTQAVALYVTKSGDRAYFKDVSLVGYQDTL
NEFTAENLTIRNDEDFPANKKKADTDPTKLKDTQAVALLLAENSDKARFKAVKLEGYQDTL

ek eke hhkhkkhkhkhkkhkkhkhkhkkhkhke Khekek okhkehkkhhhkhkkhirk * ek *kk Kk Kk K*hkkkx%k

DFSAQSLTIRNDFDFPANQAKSDSDSSKIKDTQAVALYVTKSGDRAYFKDVSLVGYQDTL
Y-VSGGRSFFSDCRISGTVDFIFGDGTALEFNNCDLVSRYRADVKSGNVSGYLTAPSTNIN
Y-VSGGRSFFSDCRISGTVDFIFGDGTALENNCDLVSRYRADVKSGNVSGYLTAPSTNIN
YSKTGSRSYFSDCEISGHVDFIFGSGITVEFDNCNIVARDRSDIEP--PYGYITAPSTLTT
X ek kK akkokk KKK KkAEAAK Kk sk ekksaksk Kok KK ok ok ko ok

YSVSGGRSFFSDCRISGTVDFIFGDGTALFNNCDLVSRYRADVKSGNVSGYLTAPSTNIN
QOKYGLVITNSRVIRESDSVPAKSYGLGRPWHPTTTFSDGRYADPNAIGQTVELNTSMDNH
QOKYGLVITNSRVIRESDSVPAKSYGLGRPWHPTTTFSDGRYADPNAIGQTVELNTSMDNH
SPYGLIFINSRLTKEP-GVPANSFALGRPWHPTTTFADGRYADPAATGQSVEFINTTMDDH
. *** . *** -* *** * *********** *khkk Kk Kk kK **** ** ** * Kk . *
QKYGLVITNSRVIRESDSVPAKSYGLGRPWHPTTTFSDGRYADPNAIGQTVFLNTSMDNH
IYGWDKMSGKDKNGNTIWENPEDSREFFEYKSYGAGAAVSKDRROQLTDAQAAEYTQSKVLG
IYGWDKMSGKDKNGNTIWENPEDSREFFEYKSYGAGATVSKDRRQLTDAQAAEYTQSKVLG
IYGWDKMSGKDKQGEKIWFYPQDSRFFEANSQGPGAAINEGRRQLSAEQLKAFTLPMIFP

dhkkkkkkkkdhxoke drk kokkkkkk ox x xk. * ok ok k. * .k

IYGWDKMSGKDKNGNTIWFNPEDSRFFEYKSYGAGAAVSKDRRQLTDAQAAEYTQSKVLG

CAA686281 DWTPTLP
POC1A91 DWTPTLP
PDBxxx2 DWAVH--
**:
Prim.cons. DWTPTLP

Hinh 1. Két qua so sanh su trong dong cac trinh tw amino acid cia pectinesterase ho CES

Trinh ty Prim.cons. dwgc t6 mau I trinh tw s& dwoc ding lam probe. Mirc d6 bao thu ciia cac gc amino acid

duogc danh tir diu “*” dén diu «” ddu

732

va khong dugc danh diu.

MLKTISGTLALSLITIAASVHQAQAATTYNAVVSKSSSDGKTFKTIADAIASAPAGSTPEFVILIKNGVYNERLT
ITRNNL3LKGESRNGAVIAAATAAGTLKSDGSKWGTAGSSTITISAKDFSAQSLTIRNDEDFPANQAKSDSDS
SKIKDTQAVALYVTKSGDRAYFKDVSLVGYQDTLYSVSGGRSFEFSDCRISGTVDFIFGDGTALENNCDLVSRY
RADVKSGNVSGYLTAPSTNINQKYGLVITNSRVIRESDSVPAKSYGLGRPWHPTTTFSDGRYADPNAIGQTVE
LNTSMDNHIYGWDKMSGKDKNGNTIWENPEDSREFEYKSYGAGAAVSKDRRQLTDAQAAEYTQSKVLGDWTPT

LP

Hinh 2. Trinh tu probe cho pectinesterase thudc ho CES

Xdac dinh gia tri nguong cho viéc sir dung
probe trong khai thac gen

Pé xac dinh gia tri ngudng phat hién cho
vi€c st dung probe trong khai thac gen, chung
t6i dd so sanh sy twong dong giita probe voi
tung trinh tu dugc st dung dé xay dung nén
ching. Két qua cho thdy, dé khai thac triét dé
cac trinh tw md hoa cho pectinesterase c6 diém

s6 twong dong tdi da phai dat 1a 418, d6 bao phu
va do twong ddng t6i thiéu lan luot 1a 98% va
57% (bang 2). Vi vay, khi st dung probe dé
khai thac gen ma hoa pectinesterase tur dit li¢u
metagenome DNA cua vi sinh vat trong da co
ciia dé, cdc trinh t ¢6 diém t6i da cao hon cac
chi s duoc xac dinh & trén s& duoc wu tién lua
chon.

Bdng 2. So sanh gié tri twong ddng giita probe vai cac trinh tu thuoc CES

Trinh tu Diém tbi da Téng diém bo IZ;O) phu GiatriE bo tug;% dong
0 0
CAA68628.1 733 733 100 0 99
POC1A9.1 732 732 100 0 99
PDB: 3UW0_A 418 418 98 3.00E-149 57

87



Thiét ké probe dé khai thac gen ma héa pectinesterase

Khai thac trinh tw ma hoa cho pectinesterase
bang probe tir dir li€u DNA metagenome

Duya trén dir licu KEGG, cong ty BGI da
chu giai 80 trinh tur c6 hoat tinh pectinesterase
va ca 80 trinh ty nay tor dit liéu DNA
metagenome cua vi khuan trong da c6 cua dé
déu dugc nhan biét bang probe da thiét ké. Tuy
nhién, khéng c6 trinh ty nio co tong diém

t6i thiéu 1a 418, d6 bao phu va do twong dong
toi thiéu lan luot trén 98% va 57%. Hon nita,
viée tim kiém enzyme can dua thém vao chi sb
alkaline dé danh gia mtc do chiu kiém. Chung
t6i khao sat gia tri alkaline va nhan thdy c6 4
trinh tu pht hop, ¢6 chi s6 alkaline cao nhét
duoc uvu tién Iya chon (bang 3).

Bdng 3. Khao sat gia tri alkaline cuia cac trinh ty pht hop vé so sanh do bao phu

o A, tA O H

Ma trinh tw Nhigt o (°C) Enzyme axit P Enzyme kiém
44111 > 65 0,021 0,979
43901 55-65 0,030 0,970
44403 <55 0,033 0,967
46301 55-65 0,059 0,941

Khio sat cdu tric chta cic trinh tw
pectinesterase dwgc khai thac bﬁng probe

Dé chic chan hon, chiing toi tién hanh khao
sat cAu tric khong gian ciia enzyme mi hoa boi
gen clia 4 trinh ty c6 chi sb alkaline cao néu
trén. Vi cac trinh ty khai thac déu c6 do tuong
ddng thap voi gen trén ngin hang gen dya trén
BLASTP nén chiing t6i d st dung phdn mém
Phyre2 dé udc doan cdu truc khong gian. Két

L
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44111

-3 LS e A
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44403

qua cho thiy chi c6 3 trinh tu 1a 44111, 44403
va 46301 xuét hién phdi tir trong cAu tric khong
gian (hinh 3). Trong @06, trinh ty 46301 c6 d¢ tin
cay (100%), d6 bao phu (90%) cao nhat trong 3
trinh ty duoc lwa chon va co phéi td CA, ZN
lién quan dén hoat tinh sinh hoc véi
pectinesterase cua khudén 1gg8a_ theo udc doan
ctua Phyre2.

46301

Hinh 3. Céu trac bic ba cta cac pectinesterase dua trén khudn (template) 1gq8a_

Biéu hién gen plasmid tai t6 hop pET22-
gpecsl trong E. coli Rosetta 1

Gen lua chon sau d6 duoc téng hop nhan
tao, dua vao vector biéu hién; tuy nhién protein
duoc biéu hién trong E. coli nam hoan toan &
pha tia. Dé cai thién tinh tan ciia protein ngoai
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cac phuong phéap téi vu diéu kién biéu hién nhu
nhiét 6, mdi truong nudi cdy va ndng do chat
cam tng IPTG, viéc biéu hién protein kém véi
mét chaperone lam ting lugng protein biéu hién
dung ciu trac trong bd may vi khuan (Martinez
et al.,, 2010) nhu DnaK va GroESL giup ngan
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can sy hinh thanh protein dang khong tan va
giup protein cudn xoan ding cau truc.

Trong thi nghiém ndy, ching t6i tién hanh
biéu hién kém plasmid tai t6 hop pET22-gpecs]
cung voi plasmid chaperone pG-KJE8 (chtia
protein GroEL va GroES, DnaK va Dnal) trong
ching té bao E. coli Rosetta 1. Ké qua cho
thiy, protein chaperone GroEL, DnaK, DnaJ va
protein Gpecsl déu dugc biéu hién & muc cao,
dung kich thudc lan luot khoang 70 kDa, 60
kDa va 40 kDa, cung véi protein Gpecsl co
kich thuéc khoang 37 kDa. Nhu vay, protein
Gpecsl duoc biéu hién kém voi chaperone da
lam tang tinh tan cda protein Gpecsl lén dang
ké, dat khoang trén 50% lugng enzyme duoc
téng hop (hinh 4).

BC mf&?zwm
S P M

— LD

i

$ S PTS

— 562

— 184

— - 14

Hinh 4. Protein Gpecs1 biéu hién kém chaperone
pG-KJES trong chiing E.coli Rosetta 1

M: protein chuin (Fermentas); PC: protein khong
biéu hién kém chaperone; gpecs-Chaperone: protein
Gpecsl biéu hién kém chaperone pG-KJES; TS:
protein téng sb; S: protein pha tan; P: protein pha
khong tan.

Kiém tra so b hoat tinh ciia pectinesterase

Sau khi biéu hién thanh coéng protein
Gpecsl & dang tan, ching t6i tién hanh kiém tra
hoat tinh cua enzyme biang chit chi thi pH
bromothymol blue. Két qua thir hoat tinh cho
thiy mau pectinesterase & dang tan s& chuyén
sang mau vang dac trung cua dung dich chua

pectinic axit khi u vdi bromothylmol blue &
37°C trong 4 gid. Trong khi miu déi chung 1
(DC1) c6 cung thanh phan nhung thay enzyme
bang nudc deion, khong xudt hién mau vang ma
van git nguyén mau ddc trung cua dung dich co
pH hoi kiém. Mau dbi chung 2 (BC2) trong
cung diéu kién nhung enzyme dugc bo sung sau
qué trinh @, xudt hién mau vang xanh; diéu d6
chiing t6 trong diéu kién nhiét do 37°C va dugc
U sau 4 gio dé phan ing xay ra, luong axit sinh
ra cao hon nhiéu so voi mau DC2 khong dugce
4. Nhu vay, ching t6i két ludn pectinesterase
duoc biéu hién trong E. coli tai to hop c6 hoat
tinh sinh hoc.

Bromothymol Blue pH Color Scale

6 8 10 12 14

bC1 PE

Hinh 5. Két qua kiém tra so b hoat tinh cua
pectinesterase (PE) va thang mau chi thi pH
bromthymol blue

bClI: {n?lu d6i ching 4m khéng chira enzyme PE;
PE: mau chtra enzyme PE; DC2: mau chira enzyme
PE b6 sung sau khi 1.

KET LUAN

Trong cong trinh nghién ctru nay, chung toi
da xay dung probe dé lua chon dugc mot gen
ma hoa cho pectinesterase tur dit liéu gidi trinh
ty metagenome cua vi sinh vat trong da cd cua
dé. Trinh ty nay da duoc kiém chung lai vé ciu
trac khong gian bang phan mém Phyre2. Dya
trén két qud khai thac, gen dugc lya chon da
dugc tong hop va biéu hién dong thoi voi
chaperone pG-KJES trong E. coli dé ting kha
ning tan cua protein biéu hién. Két qua biéu
hién thanh cong khi thu dugc protein Gpecsl &
dang tan va c6 hoat tinh sinh hoc.
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Thiét ké probe dé khai thac gen ma héa pectinesterase

Loi cam on: Cong trinh dugc thuc hién béng
ngudn kinh phi cia Dé tai doc 1ap “Nghién ciru
metagenome ciia mot s6 hé sinh thai mini tiém
ning nham khai thac cac gen méi mi hoa hé
enzyme chuyén hoa hiéu qua lignocelluloses"
mi s6 PTPLCN.15/14 va trang thiét bi cia
phong Thi nghiém trong diém Cong nghé gen.
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SUMMARY

This article introduces the steps of constructing and using probe to exploit the gene encoding
pectinesterase from metagenome DNA sequencing data by next generation gene sequencing tools. Probe was
used to exploit and select the gene encoding for pectinesterase from the metagenome DNA sequences of
bacteria in goat rumen and thereby select a sequence to express in E. coli. According to the CAZy
classification system, pectinesterase belongs to the family of carbohydrates esterases CE8 is an enzyme that
has many applications in the food processing industry, environmental treatment, animal feed processing and
medicine. As the results, 3 sequences of CE8 was retrieved from CAZy database and one probe was designed,
this probe length was 367 amino acids contained all the conserved amino acid residues: 200 conserved
residues in all sequence, 72 residues similar in almost sequences and residues conserved in many sequences
and homologus; choosed highest alkalinity index. Using the probe designed, we filtered four coding
sequences for pectinesterase from metagenome DNA sequencing data of bacteria in goat rumen. Spatial
structure estimation with Phyre2 has only one sequencing (code 46301) with 100% sequence identity and
90% query coverage with pectinesterase. A artificial gene were synthesized and inserted into the vector
pET22b (+) at the Ncol, Xhol to co-express with chaperone pG-KJES8 in E. coli. The recombinant
pectinesterase enzyme is expressed in soluble form and has a pectin substrate biodegradation activity. The
results demonstrate that using probe for gene extraction is feasible.

Keywords: Chaperone pG-KIJES, E. coli, gpecs1, pectinesterase, probe.
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