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ABSTRACT

Production of polyclonal antiserum using recombinant coat protein
of Passiflora mottle virus, a potyvirus infecting passion fruit in Vietnam

The major aim of this work is to produce polyclonal antibodies for diagnosis of
Passiflora mottle virus (PaMoV), a putative novel potyvirus (the genus Potyvirus, the
family Potyviridae), which was first discovered from passion fruit (Passiflora edulis)
and named in Vietnam. The entire gene encoding coat protein (CP) of PaMoV was
cloned on pET28a vector and the expression of this protein was evaluated in the
Escherichia coli (E. coli) strain Rosetta (DE3). The denatured recombinant PaMoV CP
protein was used as antigen for rabbit injection. The titer and specificity of the rabbit
antiserum were evaluated by Dot-Immunobinding Assay (DIBA) and Plate Trapped
Antigen Enzyme Linked Immunosorbent Assay (PTA-ELISA). The experiment results
showed.: (i) Rosetta (DE3) was a suitable host strain for expression of the PaMoV CP
protein, (ii) the PaMoV CP antiserum did not react with healthy passion fruit sap and
detected easily cognate in passion fruit leaves, and (iii) the antiserum also reacted with
two potyviruses, Telosma mosaic virus (TelMV) and East Asian passiflora virus strain
IB (EAPV-IB), both are infecting passion fruit in Vietnam.
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I. DAT VAN bE giai trinh ty gen cac mau virus chanh leo
Civ <t o (Pasitra cdui) 090 W, NGB An Lim Dane, N
hién 1a cdy an qua quan trong tai Viét \ \ AP >t potyvirus
Nam. Tuy nhién, cay chanh leo dang bi hoaq toan mot va VITuS dugc dat tén } a
nhiZm mat sé bénh nguy hiém, trong a6 Passiflora mottle virus (PaMoV). Tén
¢6 bénh do virus. Céc nghién c1’;u gan day virus do nhém nghién cru cita Hoc vién dat
tai ]'36 mon Bénh cdy va Trung tAm va trinh ty gen cia 4 mau virus thu thap tai
vién Nong nghiép Viét Nam), dua trén & £ Y ¢ap
MGO087833, MG087834, MGO087835 va

MGO087836 (ngay 13/8/2018).

Nguoi phan bién: GS.TS. Vil Triéu Man.
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PaMoV gay triéu chung kham 13,
d6m bién vang 14, cdy coi coc va dic biét
lam qua bién dang va hoa gd dan téi ning
sudt va chat luong qua bi suy giam
nghiém trong. PaMoV thudc chi
Potyvirus, ho Potyviridae. Cac potyvirus
la cac virus c6 bd gen RNA sgi don, cuc
duong, lan truyén ngoai ty nhién qua
vector rép mudi (ho Aphydidae) theo kiéu
khong bén viing va qua nhan gidng vo
tinh (Wylie va cs., 2017). Ddi véi cac
bénh virus, mt trong cac chién lugc
phong trir quan trong la phong chéng
vector. Tuy nhién chién lugc nay khong
hiéu qua ddi v6i cac virus truyén theo
kiéu khong bén ving nhu potyvirus
(Gadhave va cs., 2020). Chinh vi vay, st
dung gidéng sach bénh va loai bo ciy bénh
c6 thé xem 1 bién phap quan trong nhat
hién nay nham quan 1y bénh do potyvirus
trén chanh leo tai Viét Nam. Dé dap tmg
dugc yéu ciu nay, hién nhién, chan doan
nhanh va chinh xac virus 14 can thiét.

D4i véi virus thuc vat, cac k¥ thuat
chan doan dya trén khang thé nhu
ELISA, DIBA va que thir nhanh hién van
dugc st dung phd bién do co nhidu vu
diém nhu thao tic don gian, khong doi
hoi trang thiét bi va co thé duoc thuc hién

SUTR

véi sb luong mau thir 16n (Sastry, 2013;
Abd El-Aziz, 2019). Hién nay, cic k¥
thudt chan doan PaMoV duya trén khang
thé chua duoc nghién ctru va khang thé
dac hi¢éu virus nay khong san c6 trén thi
truong. Chinh vi vdy, muc ti€u cuia
nghién ctru nay la tao ra dugc dugc khang
thé c6 thé chan doan dugc PaMoV trén
cay chanh leo.

IL. VAT LIEU VA PHYONG PHAP
2.1. Vit liéu chinh

Mau chanh leo nhiém virus va khoe
dugc bao quan kho trong silicagel tu chi thi
hodc dugc trong trong nha ludi Trung tim
Nghién ctru Bénh cay nhiét d6i (VNUA).

Moi trudng nudi cay: LB (tryptone
10 g/L, yeast extract 5 g/L, NaCl 5 g/L),
TB (tryptone 12 g/L, yeast extract 24 g/L,
glycerol 4 mL/L, KHPOs4 17 mM,
KoHPO4 72 mM), 2 x TY (tryptone 16 g/L,
yeast extract 5 g/L, NaCl 5 g/L).

Plasmid pTZ57-CL10-1-9 mang 1
doan ~ 1,6kb dau 3’ cua bd gen PaMoV
duoc xdy dyng tu trudc. Poan nay chira
toan by gen ma hoéa protein vo cula
PaMoV (819bp) (Hinh 1).

IUTR
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Hinh 1. C4u trac plasmid pTZ57-CL10-1-9 mang toan bd gen méa héa protein CP
ctia PaMoV va vi tri cap moi dé nhan toan bd gen nay
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2.2. Xdy dung ciu triic biéu hién gen
CP ctia PaMV trén vector pET28a
Toan by gen ma hoda protein CP cua
PaMoV dugc nhan bang PCR véi kit 2X
PCR Master (i-pfu)
(iNtRON Biotechnology) dung cip mbi
PaMoV-CP-F1/PaMoV-CP-R1 (Bang 1)
va khuén DNA 14 dong plasmid pTZ57-
CL10-1-9 (Hinh 1). San pham PCR duoc
ghép ndi véi vector pET28a (Novagen)

mix Solution

tai vi tri BamHI/EcoRI va dugc bién nap
vao té bao E. coli chung Rosetta (DE3)

(Novagen) bang phuong phap sbc nhiét.
Céc dong vi khuan tai to hop duoc chon
loc trén moi truong LB agar chira khang
sinh chloramphenicol (34 pg/ml) va
kanamycin (50 pg/ml) va dugc kiém tra
bang bang PCR khuan lac ding moi
T7-pro/T7-ter (ddc hi€u vector) va
PaMV-CP-F1/PaMV-CP-R1 (ddc hiéu
gen CP) (Bang 1). Phan ung PCR duogc
thuc hién voi 2X PCR Master mix
Solution (i-Taq) (iNtRON Biotechnology).

Bing 1. Moi sir dung trong nghién ciru

Mbi Trinh tw (5’ - 3’) Muc dich
PaMoV-CP-F1 AGAGGATCCATGTCAGGCAAAGTCGAAAAG Nhan toan bo gen CP, kich
thwée: 819bp
PaMoV-CP-R1 TCTGAATTC TTACTGCACGGGGCCAA
T7-Pro TAATACGACTCACTATAGGG Ki&m tra san pham néi trén
vector pET28a
T7-Ter GCTAGTTATTGCTCAGCGG

2.3. Biéu hién gen CP cia PaMoV trong
vi khuan E. coli chiing Rosetta (DE3)
Céc thi nghiém biéu hién gen CP cta
PaMoV dugc thuc hién trong 6ng nghiém
thuy tinh (20 x 2 cm) chta SmL méi
truong LB bo sung chloramphenicol
(34 pg/ml) va kanamycin (50 pg/ml) &
diéu kién lic 250 vong/phut. Cam ung
biéu hién bang bd sung Isopropyl B-D-1-
thiogalactopyranoside (IPTG) dugc bit
dau khi ODeoo cua dich vi khuan dat 0,6.
Nhiét d6 nudi cdy va cam ng, thoi gian
nudi cdy va cam tung, nong d6 IPTG
duoc thay ddi theo thi nghiém. Kha
ning biéu hién protein cua vi khuan
duoc phan tich bang dién di SDS-PAGE
trén gel polyacrylamide 13%. Dé dam

bao danh gia chinh xac, truéc khi phéan
tich SDS-PAGE, luong té bao vi khuan
& cac cong thuc thi nghiém duoc dicu
chinh vé cung muc twong dwong nhau
bang do ODgoo.

2.4. Tinh chiét protein CP tii t6 hop

Dong vi khuan mang céu trac biéu
hién CP ctia PaMoV dugc nu6i trong 50 ml
moi truong LB chirta chloramphenicol (34
pg/ml) va kanamycin (50 pg/ml) & 37°C,
lac 250 vong/phit tGi ODeoo ~ 0,6. Tiép
theo, dich vi khuan duoc bd sung IPTG
t6i 1 mM va nudi cam tng biéu hién &
250 vong/phut, 30°C qua dé€m. Qui trinh
xir 1y té bao vi khuén, tinh chiét protein
bang sic ki ai lyc Ni-NTA-Agarose &
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diéu kién bién tinh bang 8M urea dugc
thuc hién theo QIAgenes E. coli
Handbook (2009). Protein tinh chiét duoc
phan tich bang dién di SDS-PAGE va
dinh Iugng theo phuong phap dugc mo ta
boi Grintzalis va cs. (2015).

2.5. GAy mién dich trén tho

Protein CP tai t0 hop dugc két tia
bang ethanol (Zellner va cs., 2005) va
dugc hoa trong NaCl 0.9% chira 2M urea
& nong d6 1 mg/mL. Tho tring New
Zealand (3 thang tudi) duoc gdy mién
dich bang cach tiém hdn hop 0,25 mL
dich protein + 0,25 mL ta chit hd tro
mién dich (Freund’s complete adjuvant)
vao bip dui sau cua tho. Qua trinh tiém
duge thuc hién lién tuc 5 1an, mdi lan
trén 1 dui va cach nhau 1 tuan. O 4 lan
tiém sau, td chit hd tro mién dich dugc
thay bang Freund’s incomplete adjuvant.
O | tuan sau lan tiém tha 4 va tha 5,
khoang 0,5 ml mau thé duoc iy tir ven
tai va ly tam dé 1ay KHT nham kiém tra
sy ¢6 mat cua khang thé virus PaMoV
bang ELISA va DIBA.

2.6. DIBA

M6 14 duge nghién voi dém Carbonate
(NaxCO3 15 mM, NaHCO; 35 mM, pH
9,6) theo ti 18 1:10 (khdi luong/thé tich).
Dich
nitrocellulose (16 mang 0,45 pm, Sigma)

cdy duoc nho Ilén mang
voi luong 1 pl/dot. Mang dugce khoa voi
skim milk 5% dugc chuan bi trong dém
TBS (Tris 150 mM, NaC 150 mM, pH
7,5) trong mét 1 gio & 37°C. Mang duoc
rira 3 lan véi dém TBS-T (TBS chira
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Tween20 0,05%). Mang duoc 4 1 gio &
37°C véi KHT (dugc hoa trong dém
khang thé (TBS-T
Polyvinylpyrrolidone 2% va skim milk
3%)) va dugc rira 3 lan v6i dém TBS-T.
Mang duge 0 1 gio & 37°C véi khang thé
don dong chudt lién két Alkaline
Phosphatase (AP) dic hiéu khang thé tho
(A2556, Sigma) (dugc hoa trong dém
khang thé theo ti 16 1/35000). Mang duoc
rira 3 1an voi dém TBS-T. Phan tng dugc
phat hién bang co chat 5-bromo-4-chloro-
3-indolyl-phosphate (BCIP)/nitro blue
tetrazolium (NBT) (S3841, Promega).

chtra

2.7. PTA-ELISA

M6 la duoc nghién voi  dém
Carbonate theo ti 1€ 1:10 (khéi luong/thé
tich). Dich cdy dugc nhod vao giéng voi
lugng 100 pl/giéng. Ban ELISA dugc U
qua dém & 4°C va dugc rira 3 1an voi dém
PBS-T (Na2HPO4 8 mM, NaCl 150 mM,
KH2PO4 2 mM, KCI 3 mM, Tween 20
0,05%, pH 7,4). KHT dugc hoa trong
dém khang thé (dém PBS-T chira PVP
2%, ovalbumin 0,2%) va dugc nhd vao
giéng véi luong 100 ul/giéng. Ban
ELISA dugc u 4 gio ¢ 37°C va dugc rua
3 lan voi dém PBS-T. Khang thé don
dong chudt lién két AP dic hiéu khang
thé tho (A2556, Sigma) duoc hoa trong
dém khang thé theo ti 1& 1/5000 va duoc
cho vao giéng véi luong 100 pl/giéng.
Ban ELISA duogc 1 4 gio ¢ 37°C va duoc
rira 5 1an v6i dém PBS-T. Dich co chit
p-nitrophenyl phosphate (SIGMAFAST,
Sigma) dugc c¢6 dinh vao giéng voi
lugng 100 pl/giéng. Ban ELISA duoc
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1 gio & 25°C trong t6i. Phan tng duoc
do biang may doc ELISA & budc song
405 nm.

111 KET QUA
3.1. Tao khang nguyén tai t6 hop dua
trén gen ma héa CP cia PaMoV
3.1.1. Xay dung céu tricc biéu hi¢n gen
CP ciia PaMV trén vector pET28a

Pé phéan lap gen ma héa CP, phan
ung PCR duoc thyc hién véi khuon la
plasmid pTZ-CL10-1-9 chua toan bg gen
CP ciia PaMV tao ra tir trudc va cip mdi
PaMoV-CP-F1/PaMoV-CP-R1 (Hinh 1,
Muc 3). Pé dam bao chéng 16i do PCR,

bp
« 1500

« 1000
« B0OD

+ 500

=« 100

A B

M2

Pfu DNA polymerase dd duogc su dung
thay vi Tag DNA polymerase. Phan ung
PCR d3 tao ra san pham cé kich thudc
mong mudn ~ 0,8 kb khi dién di trén gel
agarose (Hinh 2A).

San pham PCR duoc ndi véi vector
pET28a (Hinh 2B) va dugc bién nap vao
chung vi khuin E. coli Rosetta (DE3).
Kiém tra PCR céac khuan lac véi 2 cap
moi 12 PaMoV-CP-F1/R1 (dic hiéu gen
CP) va mdi vector T7-pro/T7-ter (dic
hiéu vector) da xac dinh 1 dong vi khuén
Rosetta (DE3), ky hiéu 1a pET-PaMoV-
CP-1, tao san phém c6 kich thudc mong
mudn véi ca 2 cap modi (Hinh 2C).

4 5 M2

bp
6000

1000
750

-250

C

Ghi chu: A) PCR nhan toan b gen ma héa CP cuia PaMoV (giéng 1). B) bién di kiém tra ham Iwong
pET28a (giéng 2) va gen CP ctia PaMoV (giéng 3) sau khi dugc cét kép b?mg BamHI/EcoRI va tinh sach.
C) PCR khuén lac kiém tra dong vi khudn Rosetta (DE3) pET-PaMoV-CP-1 b?mg 2 cap méi dic hiéu
vector (T7-pro/T7-ter, giéng 4) va dac hiéu doan chén (PaMoV-CP-F1/PaMoV-CP-R1, giéng 5). M1 1a
thang DNA 100bp (Promega), M2 1a thang DNA 1kb (GeneRuler 1kb DNA ladder, Thermo Scientific)
voi cac bang tham khao dugc chi bﬁng mili tén.
Hinh 2. PCR va dién di agarose cac san pham
trong qua trinh xay dwng cau tric biéu hién gen CP ctia PaMoV

3.1.2. Pdinh gid biéu hién gen CP ciia
ciu triic pET-PaMoV-CP-1 trong chiing
Rosetta (DE3)

Ba dong vi khuan Rosetta (DE3)
mang céu tric pET-PaMoV-CP-1,
pET28a, va khong mang cau trac di dugc

thi nghiém biéu hién trong diéu kién duoc
va khong dugc cam ung voi IPTG.

Két qua kiém tra SDS-PAGE (Hinh
3) cho thay chi dong vi khuin Rosetta
(DE3) mang ciu trac pET-PaMoV-CP-1
dugc cam tng voi IPTG moi tao 1 bang
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protein 1 rét véi kich thuéc mong mudn
= 34,3kDa gom 3.6kDa cua protein dung
hop dau N sén trén vector va 30.7kDa ciia
CP. Trai lai 5 d6i chimg con lai gdm
Rosetta (DE3) mang cau tric pET-
PaMoV-CP-1 (khéng bd sung IPTG),

kDa

135 —
100 —
75—

63 —

a8 —

35—

25— -
20—

Rosetta (DE3) mang vector pET28a (c6
va khong bd sung IPTG) va Rosetta
(DE3) (c6 va khong bo sung IPTG) déu
khong tao san pham protein c¢6 kich thudc

tuong tu.

Ghi chii: M 14 thang protein (GangNam-STAIN™ Prestained Protein Ladder, iNtRON BIO). Dau (+) va
(-) 1a c6 va khong bd sung IPTG. Cac cip giéng: 1) Rosetta (DE3), 2) Rosetta (DE3) mang vector
pET28a, 3) Rosetta (DE3) mang ciu tric pET-PaMoV-CP-1. Bang san phim protein tai t6 hgp mong

mubn 34,3kDa duoc chi bing miii tén.

Hinh 3. SDS-PAGE kiém tra biéu hién protein CP (PaMoV) cta c4u tric pET-PaMoV-CP-1
trong chung vi khuan Rosetta (DE3) & diéu kién chuén

3.1.3. Danh gia anh huong cua IPTG,
nhiét do cam wng va moi truong téi mirc
dj biéu hién protein CP ciia cdu tric
PET-PaMoV-CP-1 trong chung Rosetta
(DE3)

Ba yéu t6 chu chét anh huong dén
muc do biéu hién protein CP cia PaMoV
trong chung vi khuan Rosetta (DE3) gom
néng d6 IPTG, nhiét do cam ung va moi
truong nudi cdy da duoc danh gia.

Phan tich SDS-PAGE (Bang 2, Hinh
4A, 4B) cho thay kha niang biéu hién

38

protein CP cua PaMoV tuong tu nhau
trong ching vi khuan Rosetta (DE3) ¢ ca
3 ndéng do IPTG va 3 loai méi trudng khi
tat ca cac bang protein déu c6 d6 dam
tuong duong & muc cao nhat +++

Phan tich SDS-PAGE cho thay rd anh
hudng ciia nhiét d dén mirc d¢ bicu hién
protein CP cua PaMoV trong chung vi
khuin Rosetta (DE3). Muc biéu hién
protein CP cao nhat (+++) 1a & 37 °C,
thap hon (++) & 30°C va thap nhét (+) ¢
25°C (Hinh 4C).
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Bing 2. Anh hwong cia néng dp IPTG, nhigt dj cam trng va moi truong
toi mirc dg biéu hién protein CP ciia PaMoV trong chiing Rosetta (DE3)

Yéu t6 Céna thire Néng dé IPTG Moi Nhiét do Mdrc do
anh hwéng 9 (mM) trwong cam ng (°C)  biéu hién protein
CT1 (dbi 0 LB 37 -
chirng)
Nbéng d6 IPTG CT2 0,1 LB 37 +++
CT3 0,5 LB 37 +++
CT4 1,0 LB 37 +++
) CT5 1,0 LB 37 +++
Nhigt 4o cT6 10 LB 30 ++
cam trng
CT7 1,0 LB 25 +
_ CT8 1,0 LB 37 +++
Mai trrong CTo 1,0 2TY 37 -
nudi cay
CT10 1,0 B 37 +++

Ghi chii: * Dya trén d6 dam cua bang protein biéu hién trong phén tich SDS-PAGE (Hinh 6); mdi céng

thire 13p lai 3 1an.

0omM 0,1 mM 0.5mM 1.0 mM

245

135
100
75

63
a8
35

25

kDa

135
100
75

63

48

358

25 %

Ghi chii: Piéu kién thi nghiém dwoc trinh bay & Bang 2. M la thang protein (GangNam-STAINT™
Prestained Protein Ladder, iNtRON BIO). Bang san phim protein tai t& hop mong mubn 34,3kDa dugc
chi biang miii tén. Cac s 1, 2, 3 trén cac giéng 1a 1an lp.

Hinh 4. SDS-PAGE danh gia anh hwéng ctia ndong dé IPTG (A), méi trwong (B)
va nhiét dé cam (rng (C) t&i mirc do biéu hién protein CP cia PaMoV
trong ching Rosetta (DE3)

3.2. Tao khing huyét thanh thé da
dong thé
3.2.1. Pdinh gid sw hinh thanh khdng thé
ddc hiéu PaMoV trong madu tho sau khi
gdy mién dich bang DIBA

Két qua kiém tra DIBA (Hinh 5 cho
thay ca 2 mau KHT thu sau tiém lan 4 va

sau tiém 1an 5 déu chtra khang thé dic
hi¢u PaMoV. bang chu y, KHT khong
chtra khang thé phan ung khong dic hiéu
véi protein cay khoe. Do KHT sau tiém
lan 5 chira nhiéu khang thé dic hiéu
PaMoV nén toan b mau thé duogc thu
thap cho cac nghién ciru tiép theo.
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Ghi chii: Cay bénh 1, 2, 3 14 cac mAu 14 chanh leo kho, thu thap 2016, bao quan & nhiét d6 phong, chi nhidm
PaMoV dugc xac dinh bang giai trinh tu. Cay khoe 1, 2, 3 1a cac cay chanh leo trong tir hat. Prtein CP duogc
hoa trong dém carbonate t6i lugng ~ 20 ug/ ml. Do hoa lodng khang huyét thanh: 1/200. S6 trén cac bang
DIBA: 1 va 2 lan Iuot 14 khéang huyét thanh thu sau 1dn tiém thir 4 va 5.

Hinh 5. Danh gia sw hinh thanh khang thé dac hiéu PaMoV trong khang huyét thanh thé
dwoc gay mién dich véi protein CP tai té hop biang DIBA

thidy do ddm cua cac 6 mau bénh giam
dan theo d6 hoa loing KHT (Hinh 6).
, : KHT & do hoa loang 32,000 lan van c6

Két qua kiém tra DIBA v6i 7 do hoa  phan g rd v6i protein khang nguyén va
loang KHT 1/500, 1/1000, 1/2000,  bang mat thudng phan ing duong tinh van
1/4000, 1/8000, 1/16000 va 1/32000 cho  ¢¢ thé duoc phat hién ¢ 2/3 miu cdy bénh.

3.2.3. Danh gia dp hoa lodang cia khing
huyét thanh bang DIBA

5x107 1x10®° 2x10° 4x10° 8x10° 1.6x10° 3.2x10°*

ProteinCP — @' [ ] ® B @ (] [6)
Caybénhl — @ ® »
caybenh2 — @ @ @ ® @
caybenhs -~ @| @ @ ©& @
Céy khée 1 —
Cay khée2 _,
Cay khée3 —
~h 3 J J 1

Ghi chu: CéNy bénh 1, 2, 3 14 cac mau 14 chanh leo kho, thu thap 2016, bao quan (}‘ nhiét d¢ phong, duogc xac
dinh chi nhiém PaMoV béng giai trinh tw. Cay khoe 1, 2, 3 1a cac cay chanh leo trong tir hat. Prtein CP dugc
hoa trong dém carbonate tdi ~20 pg/ml. SO trén cac bang DIBA la d6 hoa loang khang huyet thanh.

Hinh 6. Phan trng DIBA danh gia dé hoa lodang khang huyét thanh thé dic hiéu PaMoV

3.2.3. Pdnh gid dd nhay va tinh dic hi¢u gaf ﬁf‘o’ 1“{ 1’712/20%‘351 2,056. (T)lll;‘m, chi
ciia khdng huyét thanh bing PTA-ELISA 99,72 108 » 811 i L) ctia cac

. mau ciy bénh OD ciing van > 1.
Kiém tra PTA-ELISA (Bang 3) cho

. . t hat, KHT khong pha
thay KHT phat hién PaMoV trong cay rat i Sg?n r(;z?f ctlliaac’é Khoe Goizgicrip Oa[r)l
t5t. G do hoa loing KHT tir 1/200 dén s VoI P y xhoe. '

trung binh cta cac mAu cdy khoe & do he
171000, gia tri OD trung binh cia chc . o5 Dot C1a Cae Mau cay xRoe @ Co 1oa

< B 1 , S 7 loang tir 1/500 dén 1/1000 rat thap, tur
mau cdy bénh khong khac nhau nhiéu va 0,173 dén 0,234, twong duong voi gid tri
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cia cic giéng nén chi cho dich co chat
(OD trung binh 0,193). Mot cach phat
hién khang thé khong dic hiéu phan tmg
véi protein cay khoe la so sanh gia tri OD
ciia KHT duogc hoa tryc tiép trong dém
(khong hép thu chéo) véi KHT duoc u
truéc voi dich cay khoe (c6 hip thu

chéo). Phan tich t-test gia tri OD cua tat
ca cac cap KHT (c6 va khong hép thu
chéo) & tat ca cac do hoa lodng va trén 2
nhom cay bénh va cay khoe déu cho thiy
khong c6 khac biét c6 y nghia thong ké
(céc gia tri P déu > mic y nghia a = 0,05,
Béng 3).

Bing 3. Danh gia dj nhay va tinh dic hi¢u cia khang huyét thanh thé dic hi¢u PaMoV
bang PTA-ELISA

Gia tri OD (405 nm)

. Ao B sau U 60 phut P
Loai mau thg h: a I? arl:g h Ha: ,thzl" (t-test, two-tailed,
ang huyét than chéo Trung D6 léch a = 0,05)
binh chuin
Co 0,273 0,009
1/200 0,88
Khéng 0,274 0,014
Cé 0,231 0,012
1/500 0,09
Cay khoe Khoéng 0,208 0,013
(n=3) Co 0,203 0,005
1/1000 0,12
Khoéng 0,191 0,010
Cé 0,173 0,009
1/5000 0,93
Khoéng 0,173 0,008
Cé 2,065 0,022
1/200 0,56
Khoéng 2,055 0,014
Co 1,929 0,043
Cav nhid 1/500 0,40
ay nhiem Khéng 1,892 0,053
PaMoV*
_ Co 1,909 0,032
(n=3) 11000 0,05
Khoéng 1,729 0,106
Co 1,157 0,127
1/5000 0,64
Khéng 1,096 0,164
Nén (chi dich co' chat), n =8 0,193 0,008

Ghi chii: ' Cay bénh 1, 2, 3 1a cac mau 14 chanh leo kho, thu thap 2016, bio quan & nhiét d6 phong, chi
nhim PaMoV dugc xac dinh bang giai trinh tw. Ciy khoe 13 cac cdy chanh leo trong tir hat. 2 Hap thu
chéo: Khang huyét thanh dugc hoa trong dich ciy khoe nghién trong dém khang thé va u & 37°C 45 phat

trude khi cho vao giéng ELISA.

Ngoai ra, KHT ciing duoc kiém tra
liéu c6 phan tng chéo voi 2 potyvirus

khac nhiém trén chanh leo tai Viét Nam
la EAPV-IB va TelMo va 2 protein
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thuong duge st dung lam tac nhan khoa
(blocker) 1a BSA va skim milk.

Két qua kiém tra PTA-ELISA (Bang
4) cho thdy KHT khong phan tng voi
BSA va Skim milk. Gia tri OD cuia chung

rat thip (< 0,2) va tuong duong véi OD
cia cac giéng nén. Pang cha y, KHT
phan tng kha manh v6i EAPV-IB va dac
biét voi TelMV (gia tri OD lan lugt 0,366
va 1,861 & do hoa loang 1/5000).

Bing 4. Phdn iing ciia khdng huyét thanh
vdi 2 potyvirus chanh leo (EAPV-IB va TelMV) va 2 protein (BSA va Skim milk)

b6 hoa loang

Gia tri OD (405 nm) sau u 60 phut

khang huyét thanh

(khéng hap thu chéo) EAPV-IB TelMV BSA Skim milk
1/200 1,810 2,175 0,196 0,194
1/500 1,325 2,039 0,179 0,177
1/1000 0,925 1,993 0,165 0,176
1/5000 0,366 1,861 0,167 0,169

Ghi chii: i ching giéng nén: xem bang 3; Hai miu virus EAPV-IB va TelMV 1a miu chanh leo twoi,

duoc xac dinh bing gidi trinh ty. BSA va skim milk: 3% trong dém carbonate.

IV. THAO LUAN

4.1. Gen ma héa protein CP cua
PaMoV dwoc biéu hién tét trong vi
khuin E. coli chiing Rosetta (DE3)

Hién nay, loai khang nguyén phd
bién nhat duoc st dung dé tao khang thé
chan doan virus thuc vat la protein CP tai
t6 hop duoc biéu hién trong vi khuan E.
coli (Lima va cs., 2012; Souiri va cs.,
2014). Vi b gen cia PaMoV, ciing nhu
cua cac virus RNA thuc vat khac, da
thich tmg dé dwoc dich ma trong té bao
sinh vat nhan chuin nén chung c6 thé kho
duoc dich ma trong té bao vi sinh vét tién
nhan nhu E. coli do khéac biét 16n vé higu
sudt su dung ma by ba (Rosano &
Ceccarelli, 2014). Cac két qua thi nghiém
biéu hién trong nghién ctru nay di chimg
td trinh tu gen ma hoa protein CP cua
PaMV hoan toan thich tng véi bd may
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dich ma cua chung Rosetta (DE3) va do
d6 khong can phai tb1 wu trinh tu dich ma.
Két qua nay c6 thé do ching Rosetta
(DE3) 1a ching E. coli cai bién, cho phép
ting cudng biéu hién cic protein co
ngudn gdc tir sinh vat nhan chuan va chua
6 ma hiém dugc st dung trong vi khuan
E. coli nhu AUA, AGG, AGA, CUA,
CCC va GGA.

Qua trinh biéu hién protein tai to hop
trong E. coli bi anh huong boi nhidu yéu
t6 (Costa va cs., 2014). Cac thi nghiém
danh gia cac yéu t6 cha chét anh huong
dén qua trinh biéu hién gen nhu ndng do
IPTG, moi truong nudi céy, nhiét d6 cam
tmg ciing cho thdy protein CP cua
PaMoV khéng giy doc té bao Rosetta
(DE3) va c6 thé duoc biéu hién dé dang
trong chung vi khuan nay & cac diéu kién
cam Ung thay doi.
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4.2. Khang huyét thanh da dong
PaMoV nhén biét cac epitope lién tuc
cia protein CP

Céc epitope (diém quyét dinh khang
nguyén) cua mdt protein dugc chia lam 2
nhom 14 lién tuc gdm céc amino acid lién
ké trén chudi bac 1 va khong lién tuc gdm
ciac amino acid khong lién nhau trén
chudi bac 1 nhung xip xép gan nhau do
su gip xoan cua protein (Van
Regenmortel, 2014). Pbi voi potyvirus,
cac phan tich ciu trac va huyét thanh hoc
cho thiy: (i) dau N va dau C cia protein
CP duoc hién thi trén bé mit cua phan tu
virus, (ii) phan dau N 1a ving bién dong
nhit va chira cic epitope ddc hiéu loai,
(ili) ving trung tdm va ving dau C kha
bao thu va chira cac epitope dac hiéu cho
chi, va (iv) cac epitope dac hiéu loai &
ving dau 1a phan 16n 1a cac epitope lién
tuc (Shukla va cs., 1989; Peng va cs.,
2018). Trong nghién ctru nay, protein CP
gdy mién dich ¢ dang ciu triic bac 1 do
duge chuén bi trong diéu kién bién tinh
nén cac epitope cua protein thugc nhom
lién tuc. Pac diém nay cho phép khang
thé da dong thu dugc s& chtra cac dong
khang thé chi phan tmg vdi cac epitope
lién tyc nam trén toan bo protein CP cia
PaMoV. Trén phan tu virus nguyén ven,
protein CP ¢ dang cau trac thir cip va do
d6 cac epitope lién tuc & phan trung tdm
phan 16n khong duoc hién thi trén bé mat
(Shukla va cs., 1988; Van Regenmortel,
1992). Pic diém nay dan t6i khang thé da
dong thu duogc chi phan Ung véi cac
epitope lién tuc c6 mit trén dau N va dau
C cua protein CP trén bé mit phan tir
virus va do do lam tang tinh dac hiéu.
Mot wu diém nita khi giy mién dich bang

protein CP & c4u tric béc 1 14 & trang thai
nay, cac epitope lién tuc khong bi mat do
qué trinh gip xodn hau dich mi cua
protein trong té& bao E. coli khong gidéng
trong té bao thuc vat, dic biét khi phén
protein dung hop & dau N cua protein CP
c6 thé anh hudng téi qua trinh gap xoan.

Str dung protein khang nguyén dudi
dang cau tric bac 1 nhu protein trong gel
polyacrylamide duoc cat ra tir dién di
SDS-PAGE da duogc st dung trong san
XUAt khang thé chan doan virus thuc vat
(Abdel-Salam va c¢s., 2013, Ha va cs.,
2019). Trong nghién nay, tit ca cic cong
doan trong qua trinh tinh chiét protein CP
tai t6 hop cuia PaMoV déu st dung dém
chtra urea 8M. Qui trinh c¢6 nhiéu vu diém
vi don gian va dic biét urea giy bién tinh
cac protease nén protein CP khong bi
phan hily trong qua trinh tinh chiét.

4.3. Khing huyét thanh da dong
PaMoV cé gia tri chian doan cao

Mot khang thé da dong c6 gia tri chan
doan virus thuc vat phai khong phan ting
vGi protein cia cdy ky cha nhim tranh
phan mg duong tinh gia. Khing thé da
dong thuong chira cic dong khang thé
khong dac hi€u phan ung vdi protein cua
cdy do qua trinh d4p ung mién dich cia
dong vat phu nhiéu yéu t6, chu yéu do
dic diém mién dich cua dong vat va ban
chat ciia ngudn khang nguyén (Lima va
cs., 2012; Van Regenmortel, 2014). KHT
da dong tao dugc trong nghién ctru nay da
ching t6 muc d0 dic hi¢u va do nhay
cao. KHT khong phan tng vdi protein
cua cay chanh leo khde, khong phan tng
voi BSA va skim milk, hai loai protein
thuong st dung lam tac nhan khoa trong
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cac thir nghiém mién dich. KHT co thé
phét hién PaMoV trong mau 14 chanh leo
kho (bao quan 4 nam & nhiét d¢ phong) &
d6 hoa lodng it nhat 5000 lan trong phan
ung PTA-ELISA véi gia tri OD cao (~2).
bang cht y, KHT phat hién PaMoV trong
phan ung DIBA c6 d0 nhay cao hon
nhiéu so véi ELISA, phu hop véi cac két
luan chung vé d6 nhay cua 2 ky thuét
(Abd El-Aziz, 2019). Két qua nay 1a quan
trong vi ky thuat DIBA don gian hon
nhiéu so v6i ELISA va c6 thé ap dung dé
dang tai co s san xuét.

Trong nghién ctu nay, chung toi
cling nhan thiy KHT PaMoV phéan tng
chéo véi 2 potyvirus dang gay hai chanh
leo tai Viét Nam la EAPV-IB va dic biét
TelMV. Shukla va cs.. (1992) da két luan
phan 16n cac khang thé da dong potyvirus
cO6 phan ung chéo & cac mirc d6 khac
nhau véi cac potyvirus khac, chi yéu 1a
do chiing c6 nhiéu epitope chung ¢ phan
trung tam cua protein CP. Trong dich cay,
ngoai phan tir virus nguyén ven, cac phan
tr protein CP chua lap rap ciing ton tai
nhiéu va do d6 cac eptope chung & phan
trung tam cé thé dugc hién thi va duoc
nhan biét bai cac khang thé tuong tng cd
trong khang thé da dong. Ciing can chi ra
& day TelMV la virus gan gili nhat véi
PaMoV va protein CP cua 2 virus c6 muc
dong nhét trinh ty amino acid t6i 80%
(Xie va cs., 2019).

Nhu vay, ngoai 4p dung trong cac
nghién ctru co ban vé PaMoV nhu phét
hién virus trong cay 1ay nhiém khi nghién
clru vé tinh gy bénh va phd ky chu cia
virus nay, KHT PaMoV c¢6 thé duoc ap
dung dé chon tao giéng chanh leo sach
potyvirus tai Viét Nam.
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V. KET LUAN

Gen ma hoa protein CP cia PaMoV
da duogc xay dung thanh cong trén vector
pET28a va Rosseta (DE3) la chung E. coli
phu hop dé biéu hién gen nay.

KHT da dong tho dugc giy mién dich
véi protein CP ctia PaMoV khong phan
ung voi protein cia cay chanh leo va co
thé phat hién dé dang PaMoV trong méu
1a chanh leo bénh bang 2 k¥ thuat PTA-
ELISA va DIBA.

KHT PaMoV cling phan ting voéi hai
potyvirus dang gay hai chanh leo tai Viét
Nam la TeIMV va EAPV-IB va do do6 co
thé duoc ung dung dé chon tao giéng
chanh leo sach potyvirus.
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