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TAO DONG VA BIEU HIEN GEN MA HOA PROTEIN p65 TU
MYCOPLASMA HYOPNEUMONIAE GAY BENH SUYEN LON
TRONG VI KHUAN ESCHERICHIA COLI BL21 (DE3)
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Tom tit. Trong nghién cttu nay, ching t6i da tao dong va bi€u hién thanh céng gen p65ma
héa protein p65 ctia Mycoplasma hyopneumonia (M. hyopneumonia) duoc phan lap tir cac mau
phdi lon & Thita Thién Hué. Poan gen p65 dugc khuéch dai va gan vao vector pET 200/D-
TOPO va sau d6 bién nap vao chting Echerichia coli BL21 (DE3). K&t qua cho thdy rang gen
P65 co kich thudce khoang 936 bp, mic twong dong véi trinh tw gen dugc cdng bé trén Gen-
Bank (ma s6: CP003131.1) 1a 100%, ma héa chudi polypeptide dai 311 axitamin va cé tuong
déong véi chudi polypeptide duoc cong b trén GenBank (ma s8: AAB67173.1) 1a 100%. Phan
tich dién di SDS-PAGE trong diéu kién bién tinh cho thiy protein dung hop 6xHis-p65 c6
khéi luong phén tit khoang 37 kDa.

Tt khéa: lon, gen p65, Mycoplasma hyopneumonia

1  Datvan dé

Bénh viém phoi lon do Mycoplasma (Mycoplasmal pneumonia of swine — MPS) con duoc
goi la viém phoi dia phuong do Mycoplasma hyopneumoniaela mot tac nhan gay bénh viém phdi
trén lon dwoc phat hién tai nhiéu qudc gia. Pay 1a mot trong nhitng bénh phd bién va gay ton
that kinh té trong nganh chéan nudi lon [6]. Bénh lam giam kha nang tang trong, giam hiéu suat
chuyén hoda thitc dn, tdng chi phi diéu tri bénh [1]. Vi khuan M. hyopneumoniae lam ton hai hé
thong 16ng rung ctia dwong ho hap, 1a yéu td mo duong cho cac tac nhan gay bénh khac, bao gom
vi khuan Actinobacilluspleuropneumoniae, Pasteurllamultocida va cac loai virus nhw cum lon (swine
influenza), virus gay hoi chiing rdi loan hé hdp va sinh san ¢ lon (PRRS) lam bénh tré nén phtic
tap va kho giai quyét hon [3].

M. hyopneumoniae gay bénh viém phdi o lon cé nhiéu khang nguyén bé mét c6 tinh mién
dich cao trong d6 cé prolipoprotein p65 (p65); day 1a protein mang chti yéu nam trén bé mat cua

M. hyopneumoniae c6 tinh khang nguyén cao va cd tiém nang 16n trong viéc ché tao vaccine va

* Lién hé: hvanchuong@hueuni.edu.vn

Nhan bai: 3-8-2018; Hoan thanh phan bién: 20-8-2018; Ngay nhan dang: 28-8-2018



Huynh Van Chwong va Cs. Tap 127,56 1C, 2018

khang thé dé€ phong tri bénh viém phoi ¢ lgn [4, 7]. Vi vay, trong bai bao nay ching téi trinh bay
két qua tao dong va biéu hién gen ma hoa khang nguyén p65 lam nguyén liéu d€ tao ché pham

dung trong phong va tri bénh viém phéi do M. hyopneumoniae gay ra & lon.

2 Nguyén liéu va phwong phap
21 Nguyén liéu

Mau phoi duoc 14y tai cac 10 mo lon trén dia ban Tinh Thira Thién Hué; vector nhan dong
PGEM-T (Promega), vector biéu hién pET200/D-TOPO (Invitrogen), chuing E. coli TOP10, E. coli BL21
(DE3); hoa chat tach chiét ADN va mot s6 mdi truong, vat liéu thuong dung trong phong thi nghiém
nhu: Yeast Extract (Difco-My), Trypton (Difco -My), EDTA (Sigma-My), a xit acetic (Merk-Pttc), Kan-
amycin, Ampicillin (Merk-Dtc), X-gal (Sigma-My), agarose (Sigma-My), con tuyét doi (Prolabo-
Phap), IPTG (Bio-Rad-My.

Moi treong LB: 0,5% dich chiét ndm men, 1% tryptone va 1% NaCl; M6i truong SOB: 2% pep-
tone, 0,5% dich chiét ndm men, 10 mM NaCl, 2,5 mM KCl, 10 mM MgCl: va 10 mM MgSOs; Moi
treong SOC: moi truong SOB va 20 mM glucose; Méi truong TB: 1,2% peptone, 2,4% dich chiét ndm
men, 72 mM KzHPO4, 17 mM KH2POs va 0,4% glycerol; méi treong Y]: 2% glycerol, 1,5% tryptone,
2% dich chiét ndm men, 0,25% K-HPO4.12H:0, 0,016% KH2POs, 0,05% NaCl va 0,025% MgS04.7H-0

2.2 Phwong phap

Thu thiap mau va tach chiét ADN

Tai vung phoi ¢6 bénh tich, 1dy khoang 0,5g mo cho vao fancol 15 chita 0,4 mL dung dich
nuéc mudi sinh ly. Mau dwoc dung trong binh da va dua vé phong thi nghiém dé€ duoc tach chiét
ADN.

Bénh pham duoc dong nhat bang c5i chay st va pha véi niedce sinh ly thanh huyén dich bénh
pham 15%, ly tam huyén dich & 6.000 vong/phtit trong 5 phtt. Thu dich néi, 18y 200 pL cho vao 6ng
Eppendorf sach thém vao 500 uL (0,1 M NaCl; 0,05 M Tris va 0,01 M EDTA, pH 8.0) va bd sung 30
uL SDS (10%), 20 uL protein K (10 mg/mL), t & 50 °C trong 30 phut, chuyén nhanh lén da.

Téach chiét bang hén hop phenol, chloroform va isoamyl alcohol (PCI): sau khi phan giai dich
mau, thém 200 pL hon hop PCI (25:4:1), lac déu va ly tam 12.000 vong/phtt trong 15 phit & 4 °C
(13p lai budc nay mot lan nita). LAy 350 uL dich ndi chita ADN phia trén va két tia ADN bang
ethanol 100%, d& nhiét do —20 °C trong 60 phtt. Thu cidn ADN bang cach ly tam 15.000 vong/pht
trong 10 phtt & 4 °C; rira ADN béng ethanol 70%. Sau d¢, ly tm 12.000 vong/phtt trong 5 phtt &
4 °C; loai bo hoan toan ethanol; gitr cin ADN, dé€ kho tw nhién & nhiét d6 phong; hoa tan ADN thu
duoc béng 50 uL TE (10 mMTris-HCl; 1 mM Na:EDTA.H:0, pH 7,2).
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Phan 13p va tao dong gen ma hda p65

San pham ADN sau khi tach chiét duoc stt dung lam khudn cho phéan 1ap gen p65 bang ki
thuat PCR. Vung gen tong hop protein p65 cia M. hyopneumoniae dugc chon vung dich dé thiét
ké& cdp mo6i thu nhan gen p65 (c6 ma s6 trén ngan hang gen 1a CP003131.1). Thanh phén nucleotide
cuia cac moi dung trong phan ting PCR: Mh65-F: 5-ATGGCGAAAAATTTTGACT-3; Mh65-R: 5-
TTAGTTTGATTTAGAATCGGTACTTGA-3, d¢ dai san pham du doan khoang 936 bp.

Phan tng PCR duoc tién hanh véi tong thé tich 1a 50 pL bao goém 2 uL. ADN (100 ng), 25
uL2x PCR master mix (2,4 mM dNTP méi loai, 0,3 don vi Taq ADN polymerase), 20 pmol mdi
moi va nudce vo trung. Chu trinh nhiét 95 °C: 5 phat; (95 °C: 1 phut; 48 °C: 1 phut; 72 °C: 3 phat)
30 chu ky; 72 °C: 10 phtt, gitt mau ¢ 4 °C. San phdm PCR duoc dién di trén gel agarose 1% va
dugc tinh sach bang Isolate IT PCR and Gel Kit (Bioline). Gen p65 duoc gan vao vector pGEM-T
Easy tao vector pGEM-p65, bién nap vao ching E. coli TOP10 bang phuong phap sdc nhiét. Cac
dong plasmid tai t6 hop mang gen p65 dugc chon loc theo phuong phap khuan lac xanh trang
[5]. Sau d6 duoc tach chiét bang EZ-10 Spin Column Plasmid ADN Minipreps Kit (Bio Base) va
kiém tra bang ki thuat PCR véi cip modi M13 dwoc thiét ké sén trén vector pGEM-T Easy va cip
mdi ddc hiéu cho gen p65. Trinh tu nucleotide ctia gen dugc xt ly bang phuong phép
dideoxyterminater. Két qua giai trinh tu dwoc phan tich truc tuyén voi Ngan hang gen thé gidi
stt dung cong cu BLAST.

Tao dong E. coli BL21 (DE3) mang vector tai t6 hgp pET-p65

Vector tai t6 hop pGEM-p65 duwoc st dung lam khudn mau cho phan tmg PCR thu
nhanvung gen ma hoa tao khang nguyén p65voi capmoi Mh65-F: 5-CACCATGGCGAAAAA
TTTTGACT-3; Mh65-R: 5-TTAGTTTGATTITAGAATCGGTACTTGA-3. Trinh t@ CACC thém
vao & dau 5 giup tao dong dinh hudng cho san pham PCR trong vector va duoc thiét ké bo sung
cho phan 16i ra GTGG cua vector pET200/D-TOPO. Thanh phan phan ting PCR bao gém 1uL
vector téi t6 hop pGEM-p65 (30 ng), 20 pmol mdi mdi, 5uL. dém PCR 10x, 1uLANTP (10 pmol/uL),
1pLenzyme pfu (5U/pL), 40uL nudce cat vo trung, thiee hién chu trinh nhiét nhu trinh bay trén.
San phdm PCR tir vector tai t6 hop pGEM-p65 duoc kiém tra trén gel agarose va tinh sach, tién
hanh gén vao vector pET va duoc hda bién nap vao t& bao E. coli BL21 (DE3), trai trén mdi treong
LB c6 b6 sung 100 pg/mL kanamycin. Cac dong E. coli BL21 (DE3) mang vector tai t6 hop PET-
p65 duoc sang loc bang ki thuat PCR tryee tiép tir khuan lac véi cap moi Mh65-F va Mh65-R, dong

thoi tach chiét, tinh sach plasmid va dién di san phdm trén gel agarose.

Cam trng bi€u hién p65 tai t6 hop

Chting E. coli BL21 (DE3)/ PET-p65 duwoc nudi cdy lac & 37 °C trong moi treong Y] chira
khang sinh kanamycin (100 pug/mL). Sau 16 gio nudi cdy, vi khuan duoc cdy chuyén véi ti 1€ 1:20
(v/v) va tiép tuc nudi cay lac 6 37 °C, tdc d6 lac 200 vong/phit. Dén khi ODsw ctia vi khudn dat
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gia tri 0,9-1,0, chat IPTG dwgc bo sung vao 6ng dich vi khuan sao cho nong dd cudi dat 1 mM.
Tiép tuc ldc mau & 37 °C, sau 8 gid cam tng, tién hanh thu sinh khdi t& bao va phé vé mang t&
bao bang séng siéu am dé thu protein tdng s8 ndi bao cé chira protein dung hop 6xHis-p65. Sur
biéu hién cta protein tai t& hop dwoc xac nhan bang phuong phap SDS-PAGE, dong thoi thuc
hién véi mau d6i chiing am 1a mau dich pha tong s8 cta E. coli BL21(DE3) khong mang vector tai

to hop.

3 K&t qua va thio luan

3.1 Téach chiét ADN téng s6

Cac mau phoi lon co bi€u hién m&c bénh viém phoi sau khi tach chiét ADN tong sd duoc
dién di trén gel agarose 0,8%. Két qua dién di cho thdy chat luong san phdm cé noéng dd cao, rd
nét va sach khong bi dut gay (Hinh 1). Vi thé, cd thé stt dung lam khudn cho phan ting PCR phéan
lap gen p65.

Phan lap gen ma héa protein p65

Hé gen hoan chinh ctia M. hyopneumoniae bao gom 921093 bp (c6 ma s6 CP003131.1 trén
GenBank) c6 khoang 689 gen ma hoa cho protein [2]. Trong d6, viing gen ma hda cho p65 ctia M.
hyopneumoniae c6 chiéu dai khoang 936 bp (tt vi tri nucleotide 862335 dén 863270) ma hoda cho
chudi polypeptide dai 311 aminoacid dwoc chon lam vung dich d€ thiét k& cap mdi thu nhan gen
p65.

K&t qua phan 1ap gen p65 bang phan ting PCR nhi md ta & phan phuong phép. Kiém tra
san phdm bang dién di trén gel agarose 1% (Hinh 2) xuét hién 1 bang duy nhat c6 kich thwdc
khoang 936 bp twong ting vdi kich thude cua gen p65 duoc khuéch dai, chiing to toan bd quy
trinh thure hién phan ting PCR la chinh xac.

100

Hinh 1. Dién di ADN tng s6 trén gel agarose 0,8% Hinh 2. Dién di san phdm PCR trén gel agarose 1%
M: Thang chudn ADN (0,25-10 kb); 1,2 va 3: ADN téng M: Thang chudn ADN (100-1500 bp); NC: Déi chirng dm;

s0'tir cdc mau khdc nhau 1,2 va 3: Sdn phim PCR
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3.2 Tao dong va giai trinh tu gen p65

San phdm PCR chira gen ma héa p65 duwoc tinh sach va gan vao vector pGEM-T Easy, bién
napvao té€ baoE. colichung TOP10, cdy trén dia thach LB b6 sung X-gal, IPTG, ampicillin (100
ug/mL), d& 37 °C qua dém. Plasmid tir 3 dong khudn lac mau trang dwoc chon loc nudi qua dém,
tach chiét, tinh sach, dién di kiém tra sau khi bién nap trén gel agarose 1%. Két qua cho thdy san
ph&m PCR chtta duy nhat mot vach ADN c6 kich thuée khoang 3953 bp bao gom (kich thude cua
vector va gen p65) tai cac giéng 1,2 va 3 (Hinh 3).

Bén canh dd, su hién dién cua gen p65 cling duoc kiém tra gian tiép véi cap modi M13 duoc
thiét ké trén vector cd trinh tw: M13F: 5-GTTTTCCCAGTCACGAC-3"; M13R: 5'CAGG
AAACAGCTATGAC-3 va dién di kiém tra trén gel agarose 1%. Két qua cho thay xudt hién bang
ADN c6 kich thude khoang 1136 bp bao gom (mot doan khoang 200 bp nam trén vector va gen
p65) duoc thé hién ¢ cac giéng 1, 2 va 3 (Hinh 4).

< pGEM-p65

Hinh 3. Dién di kiém tra san phdm plasmid pGEM-p65 trén gel agarose 1%
M: Thang chuén ADN (0,25-10 kb); 1,2 va 3: Sdn phdm plasmid tdi t6 hop

Hinh 4. Dién di san phdm PCR v6i cap moi M13 trén gel agarose 1%
M: Thang chuin ADN (100 -1500 bp); 1, 2 va 3: Sdn phdm PCR
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D€ khang dinh chic chan gen duoc tach dong 1a p65, plasmaid da duoc chon d€ kiém tra
tién hanh giai trinh tw. So sanh két qua giai trinh tu v6i trinh tw p65 trén Ngan hang gen thé gidi
qua chuong trinh so sanh truc tuyén BLAST (https://blast.ncbi.nlm.nih.gov). Két qua cho thay
trinh ty ma ching t6i thu duoc la gen p65 cua M. hyopneumoniaevdi do teong dong 100% voi trinh
tw nucleotide gen p65 da dang ky trén GenBank (c6 ma s6 CP003131.1) (Hinh 5).

K&t qua so sanh trinh tw amino acid suy dién ctia gen ma héa p65 ching t6i phan 1ap c6 d6

twong dong 100% voi trinh ty amino acid ctia gen ma hda p65 da duoc cong bé trén Ngan hang
gen (c6 ma s0 AAB67173.1) (Hinh6).

TPOO0ZIIL.1 BEIETE
~EeE ETT
CPO0Z1ZL.1 BEZEIE
R st
TPOOZ1ZL.1 BEZEEE
pEs 721
el E ik BEITEE
~eE T3
el E ik BEII1E
pEE 341
e e m
(2] 1.7 87"
CPODE1EL.1  BEIZIE

Hinh 5. Két qua giai trinh tu gen p65
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Hinh 6. Trinh ty amino acid suy dién ctia gen ma héa khéng nguyén p65

3.3 Tao dong E. coli BL21 (DE3) mang vector tai t6 hgp PET-p65

Vector tai t6 hgp PET-p65 sau khi cdu truc thanh cong duoc bién nap vao vi khuén E. coli
BL21 (DE3). Hon hop bién nap duoc trai trén mdi treong thach LB cd bd sung kanamycin. Nhiing
khuan lac moc dugc trén moi treong sang loc dwoc lwa chon ng.ﬁu nhién dé tién hanh nuoi 37 °C
qua dém, sau d6 tién hanh tach chiét, tinh sach va kiém tra vector tai t6 hgp. Két qua cho thay ¢
cac giéng 1, 2 va 3 déu xuat hién mot vach ADN tuong tng véi kich thude khoang 6677 bp (trong
do kich thudc vector la 5741 bp). Nhu vay, chiing t6i da tao dong thanh cong ching E. coli BL21
(DE3) mang vector tai t6 hop PET-p65 va c6 thé stt dung dé€ biéu hién gen ma héda p65 (Hinh 7).

pET-p65

Hinh 7. Dién di kiém tra plasmid pET-p65 tai t& hop
M: Thang chuén ADN (0,5-10 kb);1,2 va 3: Plasmid tdi t0’ hop chita gen p65
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3.4  Biéu hién protein tai t6 hop p65 trong vi khuan E. coli

Protein p65 tai t6 hop duoc biéu hién trong chiung E. coli BL21 (DE3) sau cam ting véi 1
mM IPTG, nhiét d6 37 °C, toc do 14c 200 vong/phut. Phén tich biéu hién cua p65 tai to hop béng
phuong phap SDS-PAGE.

Két qua Hinh 8 cho thdy xudt hién vach protein dam c6 kich thudc khoang 37 kD ¢ giéng
s0 2,3 va 4 (bao gom 3,7 kDa dudi dung hgp 6xHis cta vector). Trong khi d6 khong xuét hién
vach nay & mau d&i chitng am 1a chting E. coli khong mang vector tai t& hop ¢ giéng 1. Nhu vay,
so by chung t6i ¢6 thé két luan protein tai t6 hop p65 caa M. hyopneumoniae da dwoc biéu hién
thanh céng trong vi khudn E. coli. Diéu nay da chtiing minh qua két qua giai trinh ctua gen p65 va
da gén thanh cong trong vector biéu hién pET200/D-TOPO va két qua dién di bién tinh protein
bang phuong phap SDS-PAGE.
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Hinh 8. Két qua biéu hién protein tai t6 hop p65 trong vi khuan E. coli BL21(DE3)
M: Thang chudn protein (10-170 kDa); 1: Protein thu dwgc tir té'bao E. coli khong mang vector tdi t6 hgp;2,3 vi 4:
Protein tdi t6 hgp 6xHis-p65

4  Kétluan

Chung t6i da tao dong va biéu hién thanh cdng gen ma héa p65 trong t€ bao E. coli BL21
(DE3). Két qua phan lap gen p65 cua M. hyopneumoniaethu dugc doan ADN c6 chiéu dai khoang
936 bp, tuong déng 100% so voi gen p65 da duoc cong bo trén GenBank. Trinh ty nay da duoc
gén vao vector pET200/D-TOPO va protein dung hop p65 c6 khdi luong phan ti khoang 37 kD.

Loi cdm on: Dé tai duoc thuc hién béng kinh phi caa dé tai Khoa hoc cong nghé cap Dai
hoc Hué, ma s6 DHH 2017-15-06.
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CLONING AND EXPRESSION
OF GENE ENCODING PROTEIN p65 FROM MYCOPLASMA
HYOPNEUMONIAE IN E. COLI BL21(DE3)

Huynh Van Chuong', Dang Thanh Long?!, Dinh Thi Bich Lan?, Hoang Thi Kim Hongg?,
Phung Thang Long?, Le Duc Thao? Le Quoc Viet !, Vo Khanh Phuoc*
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2University of Agriculture and Forestry, Hue University, 102 Phung Hung, Hue, Vietnam
3 University of Sciences, Hue University, 77 Nguyen Hue, Hue, Vietham
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Abstract. In this study, we successfullycloned and expressed the p65 gene encoding for p65
proteinof Mycoplasma hyopneumonia (M. hyopneumonia) isolated from pig lungs collected in
Thua Thien Hue province, Vietnam. The p65 gene was amplified and cloned into pET200/D-
TOPO vector and then transformed into the E. coli BL21 (DE3) strain. The results showed that
the p65 gene segment was 936 bp, identical to the published p65 gene on GenBank (accession
number: CP003131.1), encoding a polypeptide chain of 311 amino acid residues, identical to
anamino acid sequence of a protein on GenBank (accession number: AAB67173.1). The dena-
tured SDS-PAGE analysis showed a protein band of 37 kDa which corresponded to 6xHis-
p65 fusion protein.

Keywords: pig, p65 gene, Mycoplasma hyopneumonia
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