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TAO DONG VA BIEU HIEN GENE MA HOA KHANG NGUYEN
RHOPTRY-ASSOCIATED PROTEIN-1 CUA BABESIA BOVIS
TRONG ESCHERICHIA COLIBL21 (DE3)

Dinh Thi Bich Lan!, Lé Dttc Thao?, Lé Qudc Viét?, Ding Thi Huwong?, Lé Viét Quan?,
bong Hiru Rin?, Phung Thing Long™

I Truong Dai hoc Nong Lam, Pai hoc Hué, 102 Phung Hung, Hué, Viét Nam
2 Cong ty TNHH MTV Thueong mai Dich vu va san xudt Minh Nhat Viét, 18 Hung Vuong, Hué, Viét Nam

Tém tat: Trong nghién cttu nay ching t6i da tao dong va biéu hién thanh cong doan gene ma hoéa khang
nguyén Rhoptry-Associated Protein (RAP-1) ctia Babesia bovis phan 1ap tir mau mau bo thu thap tai tinh Thita
Thién Hué. Doan gene ma héa cho khéng nguyén RAP-1 duoc tao dong va gan vao plasmid pGEX-4T-1, sau d6
bién nap vao chuing Escherichia coli BL21 (DE3). Két qua cho thdy doan gene ma hda khang nguyén RAP-1 ¢6
chiéu dai 300 bp, ma hda chudi polypeptide dai 100 axit amin, twong déng 99% so véi doan gene méa hoa
cho RAP-1 da dwgc cong bd trén GenBank (LC157851). Két qua dién di trén SDS-PAGE cho thiy protein
dung hop GST-RAP-1 c6 khdi luong phén tir khoang 38kDa.

Tw khoa: Babesia bovis, RAP-1, pGEX-4T-1, E. coli BL21, tao dong, Thira Thién Hué

1 Patvan de

Babesia bovis (B. bovis) 1a mdt loai ky sinh truing dwong mau lay qua ve bét, thuong gdp o
trau bo va duoc phat hién ¢ nhiéu nudc trén thé gidi, trong d6 c6 Viét nam [8]. Babesia bovis ky
sinh trong héng cau khién hong cau bi v&, dan dén hién twong hemoglobulin niéu, thiéu mau,

giam strc san xudt, tham chi gay tr vong ¢ bo [1].

RAP-1 (Rhoptry-associated protein 1) la mot protein cé trén bé mat sporozoites ctia B. bovis,
o vai tro quan trong trong co ché sinh bénh, gitp ky sinh trung xam nhap vao t€ bao hong cau
[9]. Gene ma hoa protein RAP-1 la mot gene c¢é tinh bao tht cao ¢ cac chung B. bovis phan lap tu
nhiéu vung dia ly khac nhau [3]. Nhiéu nghién cttu cho thdy RAP-1 c6 kha nang gay dap ung
mién dich cao, do vay da c6 nhiéu tac gia nghién ctru st dung RAP-1 trong phat trién KIT chan
doén [2] va vic xin phong bénh [4, 5, 6].

Trong nghién cttu nay chung toi da tién hanh phan lap doan gene ma hda khang nguyén
RAP-1 tit mau ctia bd bi nhiém B. bovis, tao dong va biéu hién khdng nguyén tai t5 hop RAP-1
trong t& bao E. coli BL 21 nham tao ngudn nguyén liéu cho cac nghién ctru thiét 1ap KIT chdn doan

va vac xin phong bénh do ky sinh tring duong mau B. bovis gay ra 6 bo.

* Lién hé: thanglong@huaf.edu.vn
Nhan bai: 27-11-2019; Hoan thanh phan bién: 03-1-2020; Ngay nhan dang: 09-1-2020
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2 Vatliéu va phuwong phap
21 Vatliéu

Mau méu dugc 18y tir bd vang nudi tha trén dia ban huyén Pha Vang, tinh Thita Thién
Hué. Moi treong LB (1% tryptone, 0,5% dich chiét ndm men, 1% NaCl), cac chung vi khuén E.
coli (TOP10, BL21), vector pGEM®-T Easy (Promega), vector pGEX-4T-1 (Sigma Aldrich), KIT tach
chiét ADN tong s6 (QIAamp®DNABlood Mini KIT (50), Qiagen), KIT tinh sach ADN t gel (KIT
Isolate II PCR and Gel, Bioline), KIT tach chiét plasmid tai to hop (DNA plasmid Extraction KIT,
ABT), hoa chat tach chiét protein tir vi khuan (B-PER™ Bacterial Protein Extraction Reagent,
Themo scientific), Glutathione Sepharose 4B (GE Healthcare) da duoc stt dung.

2.2 Phwong phap
Phan lap gene ma héa khang nguyén RAP-1

ADN tir cac mau dwong tinh véi B. bovis dugc tach bang KIT tach chiét ADN (QIAamp®
DNABlood Mini KIT) va dwgc dung lam khuon cho phan ttng PCR phan lap doan gene ma hoa
khang nguyén RAP-1. Cap moi ddc hiéu d€ thu nhan gene ma hoa khang nguyén RAP-1 duoc
thiét ké dyaa trén trinh tw nucleotide da cong bd trén GenBank (ma s6: LC157851), vi tri cit cho
enzyme giéi han BamHI duoc thiét k&€ trén mo6i xudi RAP-1.F: 5'-
gcgeutcc AACTATCTGAAAGCCAA-3’ va cho enzyme gidi han Sall duoc thiét ké trén moi nguoc
RAP-1.R: 5'-gccgtcgacr TCAAGCAATATTCTCGC-3' [7].

Thanh phan phan ting PCR bao gom: 12,5 uL 2X Go taq green master Mix, 1 uL moi xudi
(10 pmol/uL), 1 uL mdi nguoc (10 pmol/uL), 1 uL ADN khudn mau va 9,5 puL nuwdc ct vo trung.
PCR duoc thuc hién v6i chu trinh luan nhiét nhw sau: bién tinh genome 95°C/5 phut, tiép dén la
30 chu ky: 95°C/60 giay, 56°C/45 giay va 72°C/45 gidy, cudi cung la 72°C/7 phut. San pham PCR
duoc kiém tra bang dién di agarose gel 1% véi thudc nhudm ethydium bromide (0,5 pg/L).

Tao dong doan gene ma héa khiang nguyén RAP-1 trong vector pPGEM®-T Easy

San phadm PCR sau khi tinh sach bang KIT Isolate IT PCR and Gel (Bioline) duoc tao dong
trong vector pPGEM®-T Easy (Promega) theo phuong phap dong hoa TA. Thanh phan phan ting
gén bao gom: 50 ng vector pPGEM®-T Easy, 5 uL 2X Rapid Ligation Buffer, 1 uL T4 DNA ligase (3
don vi/uL), 1 uL (15 ng/uL) san pham PCR, sau d6 bd sung nuwdc cdt vo trung dé€ dat thé tich cudi
cung 10 pL, phan ting dwgc u & 25°C trong 1 gio, sau dé dé€ qua dém ¢ 4°C. Tiép theo, san phdm
gén dwoc bién nap vao 50 uL t& bao E. coli TOP 10 kha bién bang phuwong phap soc nhiét & 42°C
trong 45 gidy, sau d6 u trong d4 lanh 3 phut. Thém 950 uL moi treong LB vao 6ng chita san phdm
bién nap va nudi trong 1,5 gio & 37°C, lac 150 vong/phtit, sau d6 cay trai 200 uL dich nudi cdy 1én
moi treong LB agar c6 b6 sung 100 mM IPTG (0,1M) + 100 uL X-Gal (20 mg/mL), t tai 37°C trong

16 giod. Kiém tra sw c6 mit ctia gene ma hdéa khang nguyén trong khuan lac trang bang phan tng

74



Jos.hueuni.edu.vn Téap 129, S6 34, 2019

PCR véi cdp moi dac hiéu RAP-1 (RAP1LF va RAPLR) va cip moéi M13(M13F: 5'-
GTTTTCCCAGTCACGAC-3" va M13R: 5 CAGGAAACAGCTATGAC-3") dwoc thiét ké san trén
vector pGEM®-T Easy.

Vector tai t6 hop pGEM®-T Easy/RAP-1 dwoc tach bing DNA plasmid Extraction KIT
(ABT) va gui di giai trinh tw nucleotide tai Cong ty Phu sa Biochem. Két qua giai trinh ty duoc
phan tich bang phan mém BioEdit va so sénh mitc d§ tuong dong véi trinh tw da dwoc cong bd

trén ngan hang gene.

Gin gene mi héa khang nguyén RAP-1 vao vector PGEX-4T-1 va biéu hién trong E. coli BL21
(DE3)

Plasmid téi t& hop pGEM®-T Easy/RAP-1 dugc cat bang enzyme han ché d¢ thu nhan gene
ma héa khéng nguyén RAP-1. Phan tng cit chita 5 uL 10X buffer D (Promega), 2 uL enzyme
BamHI (10 U/uL), 2 puL enzyme Sall (10 U/uL), 0,5 uL BSA (10 pg/pL) va 40,5 uL DNA plasmid
téi t& hop (60 ng/uL). U hdn hop phan ting cit & 37°C trong 4 gio va dién di kiém tra két qua cit
han ché trén gel agarose 1%. Tién hanh tinh sach ADN bang KIT Isolate I PCR and Gel (Bioline).

Sau khi c6 dugc gene RAP-1 da xtt Iy véi enzyme cit gidi han cat gidi han BamHI va Sall,
tién hanh phan tng gén gene RAP-1 vao vector pGEX-4T-1. Thanh phan phan ting gén gom 50
ng vector pGEX-4T-1, 5 uL 2X Rapid Ligation Buffer, 3 don vi T4 DNA ligase, 1 uL. T4 DNA ligase
(3 don vi/uL), 1 uL ADN RAP-1 (20 ng/uL), nudce cat vo trung vira du 10 puL; phan ting duoc tién
hanh & 16°C trong 16 gid. San phdm gén dugc bién nap vao t&€ bao E. coli BL21 kha bién. San phdm
bién nap dugc trai trén moi treong chon loc chita Ampicillin. Khuéan lac moc duoc trén moéi
truong chon loc sé dwgc kiém tra sy c6 mit ctia gene ma héa khang nguyén RAP-1 bang phan
tng PCR.

Cac té€ bao E. coli BL21 chtta vector biéu hién mang gene RAP-1 (pGEX-4T-1/RAP-1) duoc
nudi trong 50 mL moi treong LB ¢6 bd sung 100 ug/mL Ampicillin & 37°C; toc d6 1dc 200
vong/phut. Khi mat d¢ t& bao do & budc séng 600 nm dat t6i mat d6 quang bf?mg 1 (ODes0o = 1,0)
thi bd sung 40 pL chat cam tng IPTG 1M (Bio-Rad) va ti€p tuc nu6i ¢ 25°C. Sau 4 gio cam tng,
thu sinh khdi va tach chiét protein tong s8 bang KIT B-PER®Bacterial Protein Extraction. Protein
dung hop GST-RAP-1 duoc tinh sach bangGlutathion Sepharose 4B gel.

Sw biéu hién protein cua doan gene ma hoa khang nguyén RAP-1 trong E. coli BL21 duoc
danh gi4 bang phuwong phap dién di SDS-PAGE.
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3 K&t qua va thao luan

3.1 Phan lap gene ma hoa khang nguyén RAP-1 cta B. bovis

Tién hanh nhudm Giemsa 50 mau mau bo duoc thu thap trén dia ban nghién cttu, chung
t6i phat hién c6 4 mau dwong tinh véi B. bovis. Nhitng mau nay duwoc stt dung dé tach ADN va
tién hanh PCR véi cdp moi dac hiéu duoc thuc hién d€ nhan doan gene ma héa khang nguyén
RAP-1. Két qua dién di san pham PCR (Hinh 1) cho thdy cac bing ADN duoc khuéch dai c6 kich
thudc khoang 300 bp, phut hop véi nghién ctru cia Boonchit [2]. San pham PCR chi cho mét bang,
nong do cao, sang va rd nét.

bp

1500

3200
200
100

— RAP-1

M 12 3 4

Hinh 1. Anh dién di kiém tra san pham PCR véi cdp moi dédc hiéu cho gene ma héa khang nguyén RAP-1,
M: Maker 100-1500 bp (Bioline). 1, 2, 3, 4: San ph&m PCR vdi cac mau ADN khéac nhau

3.2 Tao dong gene ma héa khang nguyén RAP-1

San phdm PCR dugc sach tit gel agarose va duoc gan vao vectorpGEM®-T Easy. Tién hanh
bién nap san pham gan chita plasmid pGEM®-T Easy/RAP-1 vao t& bao E. coli TOP 10. Sau khi
bién nap thu dwgc hai dong khuéan lac xanh, tréng. Chon céc khuén lac tréng dé'lam PCR véi cdp
moi dac hiéu (RAPL.F va RAP1.R) va cdp mo6i M13 d€ kiém tra si c6 mat ctia gene ma hoa khang
nguyén RAP-1. Két qua duoc trinh bay ¢ Hinh 2.

Két qua phan tich cho thiy cac khuan lac dwgc kiém tra déu cho két qua PCR duong tinh.
Bang ADN khuéch dai c6 kich thude khoang 300 bp khi thwee hién PCR véi cdp moi RAP-1 (Hinh
2A) va khoang 500 bp khi thuc hién PCR véi cdp mo6i M13 (Hinh 2B). Cac khuan lac duong tinh
duoc chuyén vao nudi trong moi truong LB ¢6 bd sung Ampicillin (100 pg/mL) trong 14 gio ¢ 37
°C, sau d6 tién hanh tach plasmid va gt di giai trinh tu.
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Mi3+
RAP-1

RAP-1

Hinh 2. Két qua dién di san phdm PCR xac dinh su ¢6 mét cta plasmid tai to hop pGEM®-T Easy/RAP-1
trong t&€ bao E. coli Top 10, M: Maker 100-1500 bp (Bioline). 1, 2, 3: Cac khuén lac duong tinh duoc kiém tra
bémg cdp moi dédc hiéu cho RAP-1(A) va cdp moi M13 (B)

Két qua giai trinh ty cho thay doan gene ma hoa cho khang nguyén RAP-1 phan lap duogc
c6 do twong dong cao (99%) so véi doan gene ma hda cho khang nguyén RAP-1 da dugc cong bo
trén GenBank (ma s6 LC157851). Su sai khac ciia nucleotide ¢ vi tri 191 (G duoc thay bz\?mg A)va
270 (T dugc thay bang C) khong lam anh huong dén qua trinh biéu hién protein (Hinh 3 va Hinh
4).

RAP-1 7 AACTATCTGAAAGCCAATGTTGCTGAGCCCACTAAAAAGTTTATGCAGGACACTCACGAA 66

HEEEEEE e e e e e e e e e e e e e e e e e e e e e e el
LC157851 385 AACTATCTGAAAGCCAATGTTGCTGAGCCCACTAAAAAGTTTATGCAGGACACTCACGAA 444

RAP-1 67 AAAACCAAAGGCTATCTGAAAGAGAATGTAGCCGAACCTACTAAGACTTTTTTCAAGGAG 126

HEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e el
LC157851 445 AAAACCAAAGGCTATCTGAAAGAGAATGTAGCCGAACCTACTAAGACTTTTTTCAAGGAG 504

RAP-1 127 GCTCCTCAAGTCACCAAACACTTCTTCGATGAGAACATTGGCCAACCCACCAAGGAGTTT 186

HEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e el
LC157851 505 GCTCCTCAAGTCACCAAACACTTCTTCGATGAGAACATTGGCCAACCCACCAAGGAGTTT 564

RAP-1 187 TTCAAGGAAGCTCCCCAAGCCACTAAACATTTCCTAGACGAAAACATCGGTCAACCAACC 246

T THE e e e e e e e e e e e e e e e e e e e e el
LC157851 565 TTCAGGGAAGCTCCCCAAGCCACTAAACATTTCCTAGACGAAAACATCGGTCAACCAACC 624

RAP-1 247 AAGGAGTTCTTCAGGGAGGCTCCCCAAGCCACTAAGCACTTCCTAGGCGAGAATATTGCT 306

LR e teee e e e e e e e e e e e e e e e
LC157851 625 AAGGAGTTCTTCAGGGAGGCTCCTCAAGCCACTAAGCACTTCCTAGGCGAGAATATTGCT 684

Hinh 3. Mtic d6 tuong dong cua trinh tw nucleotide gitra doan gene ma hod khang nguyén RAP-1 phan
1ap dugc véi doan gene mé hod khang nguyén RAP-1 da duoc cong bs trén Genbank (méa s6 LC157851)
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EﬁEKiNVAEP':::iKFMQDTHEKTKGYLKENVAEPTKTFFKEAPQVTKHFFDEN 1GQPTKEF 71
BBD20329 12

NYLKANVAEPTKKFMQDTHEKTKGYLKENVAEPTKTFFKEAPQVTKHFFDEN IGQPTKEF 71
RAP-1 72 FKEAPQATKHFLDEN IGQPTKEFFREAPQATKHFLGENIA 111
BBD20329 72 FREAPQATKHFLDEN I GQPTKEFFREAPQATKHFLGENIA 111

Hinh 4. Mtic d§ tuong dong cuia trinh tu axit amin gitra khang nguyén RAP-1 phén lap dugc va khéng
nguyén RAP-1 da dugc cdng bd trén GenBank (ma s6 BBD20329)

3.3  Biéu hién doan gene ma héa khang nguyén RAP-1

Tién hanh cat giéi han plasmid pGEM®-T Easy/RAP-1 bang enzyme BamHI va Sall. San
phdm cit dugc dién di trén gel agarose va doan gene ma héa khéang nguyén RAP-1 dugc tinh
sach bang KIT ISOLATE II PCR and Gel (BIOLINE). Két qua dién di (Hinh 5) cho thdy plasmid
tai t0 hop sau khi cit bang enzyme BamHI va Sall cho ra hai bang san pham: mot bang c6 kich
thudc trén 3000 bp 1a san pham plasmid pGEMO-T Easy, mot bang cé kich thude khoang 300 bp
twong tng véi doan gene ma héa mot phan khang nguyén RAP-1.

— 10000
pGEM - T Easy
b‘

— 4000
—3000

— 1500

—1000

RAP.1 —400

1 z: 3 M

Hinh 5. Két qua cit plasmid tai t6 hop pGEM®-T Easy/RAP-1 bang enzyme giéi han, M: Thang chuan khéi
luong ADN (1kb, Bioline), 1,2, 3: San pham cét plasmid téi t6 hop pGEM®-T Easy/RAP-1 bang enzyme BamHI va
Sall

Sau khi tinh sach tir gel agarose, doan gene ma héa khang nguyén RAP-1 dugc gan vao
plasmid pGEX-4T-1 (da duwoc xtt Iy bang enzyme giéi han BamHI va Sall). San pham gan duoc
bién nap vao t& bao E. coli BL21 (DE3) bang phuong phép sdc nhiét. Sw c6 mit ctia doan gene ma
héa khang nguyén RAP-1 trong cac khuan lac dwgc kiém tra ba‘?mg ky thuat PCR véi cap moi dac
hiéu cho RAP-1.

Tién hanh biéu hién gene ma hoa khang nguyén RAP-1 trong chiing E. coli BL21 (DE3) vdi chat
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cam ung IPTG 1M (Bio-Rad). Két qua biéu hién dwoc thé hién ¢ Hinh 6.

Doan gene ma hoa khang nguyén RAP-1c6 chiéu dai 300 bp, ma hoéa cho polypeptide dai 100
axit amin. Theo tinh toan ly thuyét thi protein nay c6 kich thuéc khoang 11,59 kDa va dudi dung
hop GST ¢ kich thudc khoang 26 kDa. Vi vay, protein dung hgp GST-RAP-1 c6 kich thuwdc
khoang 38 kDa. Két qua dién di SDS-PAGE cho thdy t&€ bao E.coli mang gene ma hoa khang
nguyén RAP-1 duwoc cam ting bang IPTG sé& biéu hién protein dung hop véi khéi lugng phan tr
khoang 38 kDa (bao goém ca GST). Két qua nay hoan toan phu hop véi tinh toan ly thuyét. Vi vay,
c6 thé khang dinh doan gene ma héa khang nguyén RAP-1 da duoc bidu hién thanh cong.

50kDa _
—_—

40kDa
—_—

30kDa
—D> -

25kDa -

M 1 2 3 4

Hinh 6. Két qua dién di danh gia kha ndng biéu hién protein dung hop GST-RAP-1

M: khéi lugng thang chuén protein (10-200 kDa, Biobase). 1: dich protein thu dwoc tit t& bao E. coli mang vector
téi t6 hop khong cam ting. 2: dich protein thu duoc tir t& bao E. coli mang vector téi t& hop dugc cam ting bang
IPTG. 3: protein khang nguyén dung hgp GST-RAP-1 sau loc [an 1. 4: protein khang nguyén dung hop GST-
RAP-1 sau loc Ian 2.

4 Kétluan

Doan gene ma héa cho khang nguyén RAP-1 ctia B. bovis da dwoc tao dong thanh cong vao vector
tao dong pGEM®-T Easy va vector biéu hién pGEX-4T-1. Doan gene nay c6 chiéu dai 300 bp va tuong
dong 99% so voi gene ma hoa cho RAP-1 da dugc cong bo trén GenBank (ma s6 LC157851).
Protein dung hop GST-RAP-1 c¢6 khdi lwgng phéan ti khoang 38 kDa.
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Loi cdm on

Nghién cttu nay duoc hd tro kinh phi tir dé tai nghién ctru khoa hoc cdp Dai hoc Hué (ma

s0: DHH2018-15-08). Nhom tac gia xin chan thanh cam on Phong thi nghiém Trung tam, Khoa

Chén nudi Tha y, Truong dai hoc Nong Lam, Pai hoc Hué da tao diéu kién thuan loi cho chung

toi hoan thanh nghién cttu nay.
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CLONING AND EXPRESSION OF GENE ENCODING
RHOPTRY-ASSOCIATED PROTEIN- 1 OF BABESIA BOVIS IN
ESCHERICHIA COLIBL21 (DE3)

Dinh Thi Bich Lan!, Le Duc Thao?, Le Quoc Viet?, Dang Thi Huong? Le Viet Quan?,
Dong Huu Rin? Phung Thang Long'*

! University of Agriculture and Forestry, Hue University, 102 Phung Hung St., Hue, Vietnam
2Minh Nhat Viet Services Trading Production Company, 18 Hung Vuong St., Hue, Vietnam

Abstract: In this study, we successfully cloned and expressed a fragment of gene encoding rhoptry-associ-
ated protein 1 (RAP-1) of Babesia bovis isolated from cattle blood samples collected in Thua Thien Hue prov-
ince, Vietnam. The fragment of the gene encoding for RAP-1 was amplified and cloned into plasmid pGEX-
4T-1 and then transformed into the E. coli BL21(DE3) strain. The results show that the fragment of gene
encoding RAP-1 with a length of 300 bp can encode a polypeptide chain with 100 amino acid residues, which
performed at 99% similarity to the polypeptide chain of GenBank (accession number: LC157851). The results
of SDS-PAGE electrophoresis indicate that GST-RAP-1 fusion protein has a molecular weight of about 38
kDa.

Keywords: Cloning, Babesia bovis, RAP-1, pGEX -4T-1, E. coli BL21, Thua Thien Hue
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