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TAO DONG VA BIEU HIEN GEN MA HOA KHANG NGUYEN ENGAM22
CUA EIMERIA NECATRIX TRONG E. COL/BL21 (DE3)

Lé Viét Quin?, Pong Hivu Rin?, Ping Thi Huwong’,
Dinh Thi Bich Lan?, Phiuing Thing Long’

TOM TAT

Trong nghién ctru nay, ching t6i da tao dong va biéu hién thanh cong doan gen ma hoa khang nguyén
Engam?22 cta Eimeria necatrix phan 1ap tir mau phan ga thu thap tai tinh Thira Thién - Hué, Viét Nam.
DPoan gen ma hoa cho khang nguyén Engam?22 duoc tao dong vao plasmid pGEM®-T Easy, sau do6 dugc
biéu hién béi vector pET200/D-TOPO trong té bao Escherichia coli BL21 (DE3). Két qua nghién ciru cho
thdy doan gen ma hoa khang nguyén Engam22 c6 chiéu dai 505 bp, ma hoa mot chudi polypeptide dai 167
amino acid, va tuong dong 100% so véi trinh ty chudi polypeptide ciia khang nguyén Engam22 di duoc
cong bo trén GenBank (mi s6 AHB64327.1). Két qua dién di trén SDS-PAGE cho thiy protein téi t hop
6xHis-Engam22 c6 khdi luong phan tir khoang 25 kDa.

Tir khéa: Bénh ciu trung, Eimeria necatrix, Engam22, tao dong va biéu hién, protein tai to hop.
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SUMMARY

In this study, we successfully cloned and expressed a fragment of gene encoding Engam22 antigen
of Eimeria necatrix isolated from the fecal samples of chickens raised in Thua Thien - Hue province, Viet
Nam. The fragment of gene encoding Engam22 antigen was cloned into plasmid pGEM®-T Easy and
expressed with vector pET200/D-TOPO in Escherichia coli BL21(DES3) cells. The studied results showed
that the nucleotide sequence of fragment of gene encoding Engam22 antigen was 505 bp in length,
encoding a polypeptide chain with 167 amino acid residues, and 100% similarity to the polypeptide chain
of Engam22 antigen in GenBank (accession number: AHB64327.1). The results of SDS-PAGE analysis
showed that molecular weight of 6xHis-Engam22 recombinant protein was about 25 kDa.
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I. PAT VAN PE

Bénh cau trung (Coccidiosis) 1a mot trong
nhitng bénh truyén nhidm nguy hiém & gia cim,
c6 mit trén toan thé gidi, trong d6 c6 Viét Nam [1,
2, 9]. Bénh c6 kha nang lay lan nhanh, ty 1& mac
bénh va ty 1€ chét cao & ga con. Ga nhiém bénh
s€ bi coi coc, giam tdc do sinh truong, giam chét
luong thit, san lugng tring ¢ ga mai dé va tang
tiéu ton thirc an [7, 9].

Truong Pai hoc Nong Lam - Pai hoc Hué
2 Cong ty TNHH MTV TMDYV va SX Minh Nhat Viét

Hién nay c6 nhiéu loai Eimeria giy bénh trén
ga, trong d6 c6 7 loai gdy bénh chii yéu: Eimeria
tenella, Eimeria acervulina, Eimeria maxima,
Eimeria necatrix, Eimeria brunetti Eimeria
praecox va Eimeria mitis [2, 6]. Mbdi mdt loai
Eimeria khac nhau c6 vi tri gdy bénh khac nhau
trong duong ti€u hoa cua ga [2, 9].

Eimeria necatrix (E. necatrix) 1la mdt trong nhitng
loai cau tring gay ty 1é chét cao ¢ gia cam, chu yéu
& ga trén 8 tuan tudi [8, 9]. Trong vong doi cua E.
necatrix, thé hé meront thir nhat va th hai ky sinh &
rudt non, oocysts ky sinh & manh trang [9]. Hién nay
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dé phong tri bénh cau tring, nguoi chan nudi cha yéu
ding khang sinh bd sung vao trong thirc an va nudc
ubng. Tuy nhién phuong phép nay con nhiéu han ché
nhu: viée sir dung khang sinh kéo dai s& din dén xuat
hién mot s ching Eimeria c6 kha ning khang khang
sinh [5], ton du khang sinh trong thyc phim lam anh
huong dén stc khoe ciia ngudi tidu dung. Vi vay can
¢6 ché phim sinh hoc thay thé khang sinh trong phong
tri bénh do E. necatrix gy ra & gia cam.

Protein Engam22 1a mot loai khang nguyén
gametocyte, c6 lién quan dén sy hinh thanh oocysts
& mot sb loai Eimeria va co kha nang gy déap tng
mién dich cao [8]. Khang nguyén Engam22 tai to
hop (rEngam22) di duogc chimg minh c6 két hop
dic hiéu voi khang thé trong huyét thanh ga duoc
gy nhiém boi E. necatrix, E. maxima va E. tenella.
Hon nita, khang thé dic hiéu khang rEngam?22 c6
thé nhan biét dugc macrogametocytes, oocysts
va sporocysts cua E. necatrix [8] Do do, khang
nguyén Engam22 tai to hopco thé duoc str dung dé
phat trlen vacxin va khang thé ding trong phong tri
bénh ciu trung do E. necatrix gy ra & ga.

Trong thoi gian tr 10/2019 dén 3/2021ching
toi da phan lap doan gen ma hoéa khang nguyén
Engam?22 clia E. necatrix tir phan ga bi nhiém cau
tring, tao dong va biéu hién trong té bao E. coli
BL21 dé tao khang nguyén tai t6 hop rEngam22.

II. VAT LIEU, NOI DUNG VA
PHUONG PHAP NGHIEN CUU

2.1. Vat liéu
- Cac mau phén ciia g nghi bi nhidm cau tring
- Céc loai moi truong LB, YJ
- Khang sinh ampicillin, kanamycin; agarose,
chat cam tmg IPTG

- Pém TAE c6 thanh phan: 40 mM Tris (pH =
7.6), 20 mM acetic acid, 1 mM EDTA

- Kit tach chiét ARN (SV Total RNA Isolation
System, Promega), tong hop cDNA (RevertAid
First Strand cDNA Synthesis, Thermo-Scientific),
DNA Plasmid Extraction (ABT), tinh sach
ADN (EZ-10 Spin Column ADN Gel Extraction
Minipreps KIT, Biobasic), tinh sach protein (kit
ProBond™ Purification System, Thermo Fisher
Scientific, USA)
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- Vector pGEM® -T Easy (Promega), Vector
pET200/D-TOPO (Invitrogen, Hoa Ky)

-Tébao E. coli TOP10, té bao E. coli BL21 (DE3).
2.2. Noi dung nghién ctru

- Thu thap mau, tach oocysts va xac dinh mau
phan c6 nhiem E. necatrix

- Phan 1ap va tao dong doan gen ma hoa khang
nguyén Engam22

- Gén doan gen ma hoa khang nguyén Engam?22
vao vector pET200/D-TOPO va biéu hién trong E.
coli BL21(DE3)

- Xéc dinh protein tai to hgp 6xHis-Engam22
bang phuong phap ELISA.

2.3. Phwong phap nghién ctru
2.3.1. Tach oocysts cdu trung

Oocysts ctia Eimeria dugc phan 1ap tir mau phan
ga nghi bi nhiém cAu tring trén dia ban tinh Thira
Thién-Hué theo phuong phap phti ndi (Fiilleborn), két
hop voi phu'ong phép ling can ciia Darling; sau d6 soi
dudi kinh hién vi quang hoc v6i d6 phong dai 40x dé
khéng dinh sy 6 mat clia cau tring. Dich thu dugc tir
phuong phéap phii ndi duoc xir Iy véi chat diét khuan
NaClO 5,7% sau d6 duoc rira lai 2 lan béng nude cat
v tring va mot lan v6i phosphat buffer saline 1X
(PBS 1X), va quan sat duéi kinh hién vi [1].

2.3.2. Tich ADN tong sé va PCR xdc dinh ciu
trung E. necatrix

Ly tdm 1ml oocysts dé thu oocyst va tai huyén
phu trong 350l dung dich lysis (600 mM EDTA,
1,3% N-lauroylsarcosine, pH: 9,5), tron déu
(vortex), sau d6 bo sung mot khdi lwong tuong
duong hat thuy tinh (0,1 mm) vortex manh trong
5 phut, B6 sung proteinase K cho dat ndng do 2
mg/ml, va u & 65°C trong 75 phiit. B6 sung 350
pl dung dich cetyl-trimethyl ammonium bromide
(CTAB) buffer [2% (w/v) CTAB; 1,4 M NaCl;
0,2% B-mercaptoethanol, 20 mM EDTA, 100 mM
Tris-HCI, pH: 8,0] vao huyén dich trén, vortex va
tlep tuc u & 60°C trong 1 gio. Ly tam 10.000 Vong/
phut trong 10 phut thu dich néi chuyén qua 6ng
eppendorf méi.

B6 sung mot thé tich trong duong clia phenol/
chloroform/isoamyl alcohol (25: 24: 1) vao dich noi
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trén, tron déu, ly tim 15.000 vong/phat trong 15
phit, thu dich ndi chuyén qua dng eppendorf méi.
ADN t6ng s6 dugc két tiia vi 2 thé tich cuia ethanol
100% lanh, G ¢ -20°C trong 30 phut, ly tam 15.000
vong/phut trong 15 phut loai bé dich ndi. Tia ADN
duoc rira vai 70% ethanol lanh, ly tam 12.000 vong/
phut trong 5 phut (1ap lai 3 1an). Cubi cung phan két
tia dugc hoa tan bang 50 pl dung dich TE (50 mM
Tris-HCI, 10 mM EDTA, pH: 7,2) hodc nudc cat vo
tring, ADN dugc bao quan -20°C cho dén khi tién
hanh céc thi nghiém tiép theo.

Pé xac dinh sy c6 mat cua cau trung E.
necatrix, ADN téng s6 dugce su dung 1am khuon
mau dé thuc hién phan ung PCR theo Carvalho
va cs. [4] v6i cip moi chi thi ¢6 trinh ty nhu sau:

Mbdi  xudi: NeF  5-TTCATTTCGCT-
TAACAATATTTGGCCTCA-3’

Mdi nguoc: Ne.R 5°-ACAACGCCTCAT-
AACCCCAAGAAATTTTG-3,

2.3.3. Phin lap va tao dong doan gen ma hoa
khang nguyén Engam22

- Tdch chiét ARN téng sé va tong hop soi
cDNA thir nhit

ARN téng sb cua cau tring ga Eimeria dugc
tach chiét bang kit SV Total RNA Isolation System
(Promega). Soi cDNA thir nhit dugc tong hop dua
trén kit First Strand cDNA Synthesis theo hudng
dan cua nha san xuét.

- Phédn ldgp doan gen ma hoa khang nguyén
Engam?22

Soi ¢cDNA thir nhat sau khi dugc tong hop sir
dung 1am khudén mau cho phan tng PCR phan lap
gen ma héa tao khang nguyén Engam22 véi cip moi
dac hi€u dugc tham khao theo Liu (2014) c6 chinh
stra dé phu hop véi vector biéu hién pET/D-TOPO,
gin thém trinh ty CACC ¢ dau 5° cia mdi xudi
bd sung cho trinh ty GTGG trong vector gitp tao
dong dinh hudng cho san phdam PCR. Thanh phan
nucleotide ctia mdi xudi va mdi nguge nhu sau:

Mobi xudi (Engam22.F):5’-CACCATGGAC-
GAAGCACCTGAGT -3’

Moi nguoc (Engam22.R): 5’-GCGCTTAGTT-
GATGTCGGTAA-3’

Thanh phan phan tmg PCR bao gém: 25 ul 2X
Go taq green master Mix, 2 pl mdi xudi (10 pmol/
ul), 2 ul mdi nguge (10 pmol/ul), 2 ul cDNA va
19l nude tinh khiét. PCR dugc thyuc hién véi chu
trinh luan nhiét nhu sau: bién tinh genome 95°C/5
phat, tiép dén 12 30 chu ky: 95°C/60 gidy, 56°C/45
gidy va 72°C/45 gidy, cubi ciing 1a 72°C/5 phut.

San pham PCR dugc kiém tra bang ky thuat dién
di trén gel agarose 1% trong d¢ém TAE 1X ¢ 100 V
trong 35 phut. Gel sau khi dién di dugc nhuom bé“mg
Ethidium bromide néng d6 0,5 pg/ml trong thoi gian
15 phut trén may lic nhe. Gel duoc quan sat va chup
anh dudi anh sang tir ngoai.

- Tao dong doan gen ma hoa khang nguyén
Engam?22

San phim PCR sau khi dugc tinh sach bang kit
EZ-10 Spin Column ADN Gel Extraction Minipreps
(Biobasic) s& dugc gin vao vector pGEM® -T Easy
theo phuong phap dong héa TA (TA —cloning), cd
enzyme T, ADN ligase lam enzyme gan.

Thanh phan phan (mg gin bao gdm: 1 ul vector
pGEM®-T Easy (50 ng/ul), 5 pl 2X Rapid Ligation
Buffer, 1 ul T4 DNA ligase (3 don vi/ul), 1 ul (15
ng/ul) san pham PCR d dugc tinh sach, sau d6 bd
sung nudc cat vo trung dé dat thé tich cudi cung 10
ul, phan tng dugc u ¢ 25°C trong 3 gio.

San pham plasmid tai to hop (sén pham gin) dugc
blen nap vao té bao E. coli TOP10 bang phuong phap
soc nhiét & 42°C trong 45 gidy va lap tac chuyén
vao U da lanh trong 3 phut, thém 950ul moi trudong
dinh dudng LB vao hdn hop trén. Toan bd hdn hop
nay duoc lic 150 vong/phut & 37°C trong 1 gior dé
vi khuan i t6 hop phat trién.Sau d6 hit 100l mau
trai déu trén dia thach moi truong LB chon lgc co
chtra 120ul X- gal (20 mg/ml), 100ul IPTG 0,1M
va 100pg/ml ampicillin. Chd dén khi kho thach dem
nudi ¢ ti 37°C trong 16 gid, sau d6 tién hanh chon
loc khuén lac tréing va nuéi cdy vi khuan tai t& hop.

Céac khuan lac duong tinh (khuin lac mau
tring) duoc kiém tra sy hién dién cia gen
Engam22 bang ky thuat PCR véi cap moi
dac hi¢u (Engam22) va cap mdi M13 (M13F:
5’-GTTTTCCCAGTCACGAC-3" va MI3R:
5'CAGGAAACAGCTATGAC-3") dugc thiét ké
san trén vector pPGEM®-T Easy.
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Céc dong khuan lac duong tinh v6i san pham
PCR dugc nudi ting sinh trong 6ng nghiém chira 5
ml méi truong LB ¢ bd sung 100 pg/ml khang sinh
ampicillin, nudi & 37°C qua dém. Thu sinh khdi té
bao va tién hanh tach chiét, tinh sach ADN plasmid
tai to hop bang DNA plasmid extraction kit (ABT,
Viét Nam).

ADN plasmid tai t6 hop dwoc giri di giai trinh
tu gen tai Cong ty TNHH MTV Sinh héa Phu
sa. Két qua giai trinh ty nucleotide cua gen dugc
phan tich bang phan mém BioEdit va so sanh
murc do twong dong véi trinh ty da duoc cong bd
trén GenBank.

2.3.4. Gin dogn gen ma héa khing nguyén
Engam22 vao vector pET200/D-TOPO va biéu
hién trong E. coli BL21(DE3)

Vector tai t hop pGEM®-T Easy/Engam22dugc
sir dung 1am khu6én mau dé thyc hién phan tng
PCR véi cap mdi dac hiéu dugc thiét ké c6 gin
thém trinh tw CACC vao & dau 5° ctia mdi xudi
gitip tao dong dinh hudng cho san pham PCR trong
vector ndy. Thanh phan phan tng PCR gdm c6 1
ul vector tai t& hop pGEM®-T Easy/ Engam22 (50
ng), 1 pl mdi xudi Engam22.F (10 pmol/ul), 1 pl
moi ngugc Engam22.R (10 pmol/pl), 5 pul 10 mM
hon hop dNTP, 1 ul Velocity DNA polymerase (10
pmol/ul) (Bioline, Anh), 10 pl 5x Hi-Fi Reaction
Buffer, nuéc cat vo tring vira dit 50 ul v6i chu
trinh nhiét nhu da mo ta o trén.

San pham PCR dugc kiém tra bing dién
di agarose gel 1% vd&i thuoc nhudm ethidium
bromide (0,5 pg/l).

Sau d6, san pham PCR dugc gin vao vector
pET200/D-TOPO véi thanh phan phan tng
gin bao gdm 1 pl san phdm PCR (10 ng) 1 pl
vector pET200 (20 ng/pl), 1 ul dém gan, nudc
cit vo trung dé dat thé tich gan 1a 6 pl Tron
nhe va u & 25°C trong 60 phut; san pham phan
tng gin duoc bién nap vao té bao kha bién E.
coli BL21 (DE3) bang phuong phap sbc nhiét
& 42°C trong 45 gidy. Thé bién nap sau dé
duoc trai déu trén dia petri chira méi trudong
LB dic c6 bd sung 100 pg/ml kanamycin va
nudi ¢ 37°C qua dém. Cac dong té bao mang
vector tai t& hop dugc chon loc bang phan
ung PCR voi cap mdi dic hiéu dé kiém tra su
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c6 mat ciia gen Engam?22 trong té bao E. coli
BL21 (DE3).

Céc té bao E. coli BL21 (DE3) c6 chira vector
biéu hién mang gen ma héa khang nguyén Engam22
(pET200/D-TOPO/Engam22) dugc nudi trong 50
ml méi truong YJ ¢6 bd sung 100 pg/ml kanamycin
& 37°C, tbe do lic 200 vong/phut. Khi mat do té
bao cua dich nuéi cdy & budc song 600 nm dat t6i
1,0 (0D, =1,0) thi bd sung 40yl cht cam img
IPTG 1M (hang Bio-Rad) va tiép tuc nudi ¢ 25°C
trong 12 tiéng, tbc do lic 150 vong/phut. Sinh khdi
duoc thu bang phuong phap ly tim & toe do 6000
vong/phut trong 10 phiit va tach chiét protein tong sb
bang cach tai huyén phu té bao trong d&ém TNE (50
mM Tris-HCI pH 7,5; 100 mM NaCl; 2 mM EDTA),
1% Triton X-100; 0,008 mg/ml lysozyme; u trong
da 60 phat co lic, sau do xtr 1y véi song siéu 4m
trong 5 phit. Ly tim véi tbe do 10.000 vong/phut
trong 10 phut dé thu lay protein thé dich. Tiép tuc hoa
tan phan két tia voi dung dich Urea 8M, 1 ¢ 30°C
trong 1 gio, sau do ly tim véi toe do 10.000 vong/
phut trong 10 phiit dé thu 1iy protein trong thé vui.
Protein dung hop 6xHis-Engam22 duogc tinh sach
tir protein tong s bang kit ProBond™ Purification
System (Thermo Fisher Scientific, Hoa KV) theo
hudng din cta nha san xuat. Sy biéu hién protein
cta doan gen ma hda khang nguyén Engam?2?2 trong
E. coli BL21(DE3) duoc d4nh gia bang phuong phép
dién di SDS-PAGE.

2.3.5. Xdc dinh protein tdai 10 hop 6xHis-Engam22
bang phwong phap ELISA

Su c6 mit cia protein tai to hop 6xHis-
Engam22 duoc xac dinh bang khang thé HRP
Anti-6X His tag® (Abcam, Anh Qudc). Cu thé
nhu sau:

- Protein da tinh sach duoc pha loang
thanh noéng d6 20 pg/ml trong dém Carbonate-
bicarbonate buffer (Sigma-Aldrich, Hoa Ky), phu
1én dia ELISA v6i lugng 50 ul/giéng va u & 4°C
trong 16 gio.

- Loai bo dich va rira giéng ELISA 2 lan véi
dém PBS-T (dém PBS co6 bd sung 0,1% Tween
20). Sau d6 bd sung vao mdi giéng 200ul skim
milk 5%, 0 ¢ nhiét d6 phong trong 2 gio.

- Loai bo dich va rira giéng ELISA 2 lan véi dém
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PBS-T. B6 sung 100p1 khang thé HRP Anti-6X His
tag® (Abcam, Anh Qudc) da dugc pha lodng theo ty
1€ 1:500 trong PBS, t ¢ nhiét do phong trong 2 gio.

- Loai bo dich va rira voi dém PBS-T. B6 sung
mdi giéng 100 pl co chat TMB ELISA (Abcam,
Anh Qudc), t trong 10 phut

- B6 sung 100 pl dung dich dimg phan tng
(Abcam, Anh Qudc) vao mdi giéng va doc két qua.
III. KET QUA VA THAO LUAN
3.1. Két qua thu oocysts va xac dinh E. necatrix

Oocysts cua cau trung dugc thu theo phuong
phap phu ndi va ling cin (mau twoi). Dich phu
ndi dugc soi qua kinh hién vi v6i d6 phong dai
40x dé phat hién oocysts.

Sau khi tach ADN tu oocysts, chung toi su
dung phuong phap PCR dé xac dinh nhing
mAau nhidm cau tring E. necatrix. Két qua dién
di san phdm PCR dugc trinh bay ¢ hinh 1.

E. rwcatrix

M 1

Hinh 1. Két qud dién di kiém tra sin phim
PCR voi cap moi chi thi cho E. necatrix

M: Marker HyperLadder™ kb (Bioline); 1: San
pham PCR tir ADN mau thu diwroc

3.2. Két qua phan 1ap doan gen mi héa khing
nguyén Engam?22 cia E. necatrix

ARN tdng sé sau khi tach chiét s& duoc s
dung cho phan tig phién ma ngugc tao tién cDNA
va st dung cho phan tng PCR véi cip mdi dic
hiéu dé phan 1ap doan gen ma héa khang nguyén
Engam22.

Két qua dién di (hinh 2) cho thay san pham

PCR c6 mét bang duy nhét, 15 nét, néng do cao,voi
kich thudc vao khoang 500bp, phu hop kich thudc
tinh toan ban dau cua gen Engam?22.

600 bp
400 bp

Engam 22

M1 2 3 4 5

Hinh 2. Két qua dién di kiém tra san phim PCR
vdi cdp mai ddc hiéu cho doan gen ma hoa
khang nguyén Engam22

M: Marker HyperLadder™ 1kb (Bioline);1, 2, 3, 4,
5: San pham PCR tir ADN ciia mau thu diroc

3.3. Két qua tao dong gen mi héa khang nguyén
Engam22 cia E. necatrix

San pham PCR dugc tinh sach tir gel agarose
va duoc gin vao vector pGEM® T- Easy. Tién
hanh bién nap san phim gin chira plasmid
pGEM® T- Easy/Engam22 vao té bao E. coli
TOP10. Két qua bién nap thu dwoc hai dong
khuédn lac xanh va tréng. Chon céac khuan lac
tring dé 1am PCR véi cip mdi dic hiéu cua gen
Engam?22 va cap moi M13 cua vector pGEM®-T
Easy dé kiém tra su hién dién cua doan gen ma
hoa khang nguyén.

Két qua ¢ hinh 3A cho thiy did xuit hién
bang ADN dung voi kich thudc phan 1ap ban
dau (khoang 505 bp) ddi voi cap moi dac
hiéu. V&i cap mdi M13, san pham PCR thu
duogc co kich thudc khoang 700 bp. Kich thuéc
nay bao gdm kich thuéc cia gen va mot doan
khoang 200 bp nim trén vector pGEM®-T
Easy do primer M13 khuéch dai (hinh 3B).
Két qua nay chi ra ring, gen Engam22 da
duoc gin thanh cong vao vector pGEM® -T
Easy va vector pGEM®-T Easy/Engam22 da
duoc bién nap thanh cong vao té bao E. coli
Top10 kha bién.
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M 1 2

Hinh 3. Két qua dién di san pham PCR xdc dinh sw c6 mat caa plasmid tai té hop
PGEM®-T Easy/Engam22 trong té bao E. coli Top 10 v&i cdp moi dac hiéu
M: Marker HyperLadder™ kb (Bioline) ; 1, 2: San pham PCR véi cdp moi dac hiéu gen
Engam22 (4) va cdp moi M13 (B)

Cac dong khuén lac cho két qua PCR duong nguyén Engam?22 phan 18p dugc c6 d6 dai 507 bp,
tinh dugc nudi trong mdi truong LB dé tién hanh ¢6 d6 tuong ddng cao (100%) voi doan gen ma hoa
tach plasmid tai t6 hop va giai trinh tw. Két qua cho khang nguyén Engam22 da dugc cong b trén
giai trinh ty cho thay doan gen mi hoa cho khang GenBank (mi sb KF649255.1) (hinh 4).

Engam22 38  GACGAAGCACCTGAGTATCCTTCTCAGCTTGCAGTTGAAATCGATCCAGAAGCGATTATT 97
Frrrrrrrrerrerrrrrrrrrrrrrrrerr e e e e e e e
KF649255 136 GACGAAGCACCTGAGTATCCTTCTCAGCTTGCAGTTGAAATCGATCCAGAAGCGATTATT 195
Engam22 98  GCGATCCAGCAAGATGCAAACGCCGACCCACGTCTCTTITTTCCCACTGAGCGGGCTTGTC 157
Frrrrrrrrerrerrrrrrrrrrrrrrrerr e e e e e e e
KF649255 196 GCGATCCAGCAAGATGCAAACGCCGACCCACGTCTCTTTTTCCCACTGAGCGGGCTTGTC 255
Engam22 158 TCCGCCAAACTTGTCAAAGTCTTTCAACCCAACATATACCCAACCCCTCCTAATCCCCAG 217
Frrrrrrrrerrerrrrrrrrrrrrrrrerr e e e e e e e
KF649255 256 TCCGCCAAACTTGTCAAAGTCTTTCAACCCAACATATACCCAACCCCTCCTAATCCCCAG 315
Engam22 218 ACAACTTACCACTTTCACCTCCATCCTCATCCCCATTATCCGCATCCTCAGCCAAATTAT 277
Frrrrrrrrerrerrrrrrrrrrrrrrrerr e e e e e e e
KF649255 316 ACAACTTACCACTTTCACCTCCATCCTCATCCCCATTATCCGCATCCTCAGCCAAATTAT 375
Engam22 278 CCTCATCCCCATTCTCATCCTCATCCCCATCATCCTCATCCTCATCCCCATCAACATCCT 337
Frrrrrrrrerrerrrrrrrrrrrrrrrerr e e e e e e e
KF649255 376 CCTCATCCCCATTCTCATCCTCATCCCCATCATCCTCATCCTCATCCCCATCAACATCCT 435
Engam22 338 CATCCTCATTCCGACCATCATCCCCACCATCATCCTCACCATCATGAACATACTGTTCAT 397
Frrrrrrrrerrerrrrrrrrrrrrrrrerr e e e e e e e
KF649255 436 CATCCTCATTCCGACCATCATCCCCACCATCATCCTCACCATCATGAACATACTGTTCAT 495
Engam22 398 GTGCCTCAACATCAGCACGCTCAACACAACGGCCACCAGAACCACGGTGGCCCAGCTCAT 457
Frrrrrrrrerrerrrrrrrrrrrrrrrerr e e e e e e e
KF649255 496 GTGCCTCAACATCAGCACGCTCAACACAACGGCCACCAGAACCACGGTGGCCCAGCTCAT 555
Engam22 458 TATCACCATGACTACCATTTTGCGCATCCTCATCAAGAGAACCAGCATCACCGCGAGGAA 517
Frrrrrrrrerrerrrrrrrrrrrrrrrerr e e e e e e e
KF649255 556 TATCACCATGACTACCATTTTGCGCATCCTCATCAAGAGAACCAGCATCACCGCGAGGAA 615
Engam22 518 GAGCAGCTTACCGACATCAACTAAG 542
FEEEEEEErrr e e
KF649255 616 GAGCAGCTTACCGACATCAACTAAG 640

Hinh 4. Mirc dé twong déng cua trinh tw nucleotide gitra doan gen ma hoa khang nguyén
Engam22 phéan lap dwoc véi doan gen ma hoa khang nguyén Engam22
da dwoc céng bé trén GenBank (ma s6KF649255.1)
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Engam22 1
AHB64327 20

Engam22 61
AHB64327 80

Engam22121
AHB64327 140

DEAPEYPSQLAVEIDPEAITATIQQODANADPRLFFPLSGLVSAKLVKVFQPNIYPTPPNPQ 60
DEAPEYPSQLAVEIDPEAITATIQQODANADPRLFFPLSGLVSAKLVKVFQPNIYPTPPNPQ 79

TTYHFHLHPHPHYPHPQPNYPHPHSHPHPHHPHPHPHQHPHPHSDHHPHHHPHHHEHTVH 120
TTYHFHLHPHPHYPHPQPNYPHPHSHPHPHHPHPHPHQHPHPHSDHHPHHHPHHHEHTVH 139

VPQHQHAQHNGHQONHGGPAHYHHDYHFAHPHQENQHHREEEQLTDIN 167
VPOQHQHAQHNGHQONHGGPAHYHHDYHFAHPHQENQHHREEEQLTDIN 186

Hinh 5. Mirc dé twong déng cua trinh tw amino acid suy dién cta doan gen ma hoa
khé@ng nguyén Engam22 phéan lap dwoc va trinh twr amino acid cua doan gen ma hod
khang nguyén Engam22 da dwoc céng bo trén GenBank (ma s6 AHB64327.1)

Két qua phén tich cho théy trinh tu nucleotide
phan 1ap dugc ma héa mot doan gdbm 167 amino
acid, c6 do tuong déng 100% so voi trinh tu dugc
cong bd trén GenBank (mé s6 AHB64327.1), trinh
tu amino acid lién tuc, khong c6 codon stop chén
vao gitra.

3.3. Biéu hién gen mi héa khing nguyén
Engam22 trong té bao E.coli BL21 (DE3)

Poan gen ma hoéa khang nguyén Engam22
dugc tach tor vector pGEM®-T Easy/Engam?22
bang phan tmg PCR véi cip mdi Engam22.F va
Engam22.R, sau d6 dugc tao dong trong vector
pET200/D-TOPO va bién nap vao té bao E. coli
BL21(DE3) bing phuong phap sc nhiét. Két qua
dién di kiém tra sy c6 mit cua cac khuan lac duong
tinh mang gen ma hoa khang nguyén Engam22
dugc trinh bay ¢ hinh 6.

bp

800 ——
[0 —
400 —

M 1 2

Hinh 6. Két qud PCR kiém tra gen Engam2?2 tir
khudn lac BL21

M: Marker HyperLadder™ Ikb (Blolme) I:
Khudn lac dwong tinh duoc kiém tra bang cap moz
77, 2: Khuan lac duong tinh dwoc kiém tra bang
cap méi dic hiéu cia gen Engam?22

Két qua dién di cho thiy khuén lac dugc kiém
tra c6 két qua PCR duong tinh, bing ADN khuéch

dai c6 kich thudc khoang 500 bp khi thuc hién
PCR véi cap mdi dic hiéu va khoang 700 bp khi
thyc hién PCR véi cap mdi T7. Didu nay ching
to gen ma hoa khang nguyén Engam22 da duoc
tao dong thanh céng vao vector pET200/D-TOPO
trong té bao E. coli BL21.

Su biéu hién protein Engam22 tai to hop
0 E. coli BL21(DE3) trong moi truong YJ (cé
IPTG va khong c6 IPTG) duoc kiém tra trén gel
polyacrylamide 15% c6 chtra SDS (hinh 7).

Hinh 7. Di¢n di SDS-PAGE ddnh gid khd nang
biéu hién protein tdi téo hgp 6x-His-Engam22
trong E. coli BL21 (DE3)

M : Marker 10-200 kDa (Bio basic), 1: protein
dich néi tir té bao E. coli mang vector tdi to hop,
khong cam ing bang IPTG; 2: protein the 7
thu duoc tir te bao E. coli mang vector tdi 16 hop
diege cam ing bang IPTG; 3: Protein dung hop
6xHis-Engam?22 tdi t6 hop sau tinh sach.

Theo tinh toan, kich thudc protein téi t6 hop dugc
biéu hién s& c6 khdi luong phén tir khoang 23,2kDa,
bao gdm kich thuéc Engam22 1a 19,5 kDa va dudi
dung hop cua vector pET200/D-TOPO c¢6 khdi
luong phan tir khoang 3,7 kDa. Két qua dién di SDS-
PAGE cho thdy protein Engam22 c¢6 khdi luong
khoang 27 kDa, 16n hon so véi kich thugc 1y thuyét.
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Theo Belli va cs. (2003), hién tuong nay c6 thé 1a do
mdt thanh phan amino acid bat thuong [3], két qua
nay ciing trong dong voi nghién ctru biéu hién gen
ma hoa khang nguyén Engam?22 cia Liu va cs. [8].

3.5. Xdc dinh protein tai to hop 6xHis-Engam?22
bang phuong phap ELISA truc tiép

o

Két qua ELISA tryc tiép (hinh 8) cho thay
protein da tinh sach c6 lién két dac hiéu véi khang
thé HRP Anti-6X His tag® (Abcam, Anh Qudc).
Diédu nay ching to rang protein dugc san xuét
trong E. coli BL21 chinh la protein tai t6 hop
Engam?22 c6 dudi dung hop 6xHis.

4 5

_—

Hinh 8. Két qua ELISA xéc dinh protein téi té hop 6xHis-Engam22

1: Doi chitng dwong (giéng dwege phii véi protein P102 tinh sach); 2, 3, 4 : Giéng dwoc phii véi
protein Engam?2?2 tinh sach; 5: Doi chitng dm, gieng dwoc phu voi Urea 8M

IV. KET LUAN

Poan gen ma héa cho khang nguyén Engam?22
cta E. necatrix da dugc tao dong va biéu hién thanh
cong trong té bao E. coli BL21 (DE3). Poan gen ¢
chiéu dai 507 bp, twong dong 100% so vai trinh tir
doan gen ma hoa khang nguyén Engam22 da dugc
cong b trén GenBank (ma s KF649255.1) va ma
héa tao chudi polypeptide dai 167 amino acid, c6 do
twong dong 100% véi trinh tur cong b trén GenBank
(ma s AHB64327.1). Két qua tinh sach va dién
di SDS-PAGE cho thdy protein tai t6 hop 6xHis-
Engam22c6 khdi lugng phan tir khoang 27 kDa.
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