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TOM TAT

Muc tiéu cGa nghién ciru 1a tao dwoc khang huyét thanh da dong théd chan doan Passiflora mottle virus
(PaMoV), mét potyvirus méi (chi Potyvirus, ho Potyviridae) hai chanh leo, dwgc phat hién va d&t tén dau tién tai Viét
Nam. Toan bé gen ma hoéa protein vé (coat protein, CP) clia PaMoV da dwgc dong hda trén vector pET28a va dwoc
danh gia biéu hién trong chiing vi khudn Escherichia coli (E. coli) Rosetta (DE3). Protein CP tai td hop clia PaMoV &
didu kién bién tinh da dwoc gay mién dich trén thé. Hiéu gia va tinh dac hiéu cta khang huyét thanh (KHT) thé da
duwoc danh gia bang cac thir nghiém cham thdm mién dich (Dot-Immunobinding Assay, DIBA) va mi&n dich lién két
enzyme kiéu bay khang nguyén trwéc (Plate Trapped Antigen Enzyme Linked Immunosorbent Assay, PTA-ELISA).
Két qua cac thi nghiém cho thay: (i) Rosetta (DE3) la chiing ky cha thich hgp dé biéu hién protein CP clia PaMoV,
(ii) KHT thé khéng phan trng véi dich cay chanh leo khde va phat hién PaMoV dé dang trong mau I4 chanh leo bang
thtr nghiém DIBA va PTA-ELISA va (iv) KHT cling phan &ng v&i Telosma mosaic virus (TelMV) va East Asian
passiflora virus-IB (EAPV-IB), hai potyvirus dang nhiém trén chanh leo tai Viét Nam.

T khoa: Passiflora mottle virus, potyvirus, DIBA, ELISA, passion fruit, Vietnam

Production of Polyclonal Antiserum using Recombinant Coat Protein
of Passiflora mottle virus Infecting Passion Fruit in Vietnam

ABSTRACT

The major aim of this work was 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 an 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 experimental 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.

Keywords: Passiflora mottle virus, potyvirus, DIBA, ELISA, passion fruit, Vietnam.

Trung tdm nghién ctu Bénh cdy Nhiét d61 (Hoc
vién Nong nghiép Viét Nam (VNUA)), dua trén

Cay chanh leo (Passiflora edulis) hién la gidi trinh tu gen cdc mau virus chanh leo thu
cdy 4n qua quan trong tai Viét Nam. Tuy thap tai Nghé An, Lam Déng, Ninh Binh, da
nhién, cdy chanh leo dang bi nhiém mot s6 xac dinh duge mét potyvirus hoan toan méi va
bénh nguy hiém, trong d6 c6 bénh do virus. Cac virus dugc dat tén la Passiflora mottle virus
nghién ctu gan day tai B6 mén Bénh ciy va (PaMoV). Tén virus do nhém nghién ciiu cta

1. DAT VAN DE
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Hoc vién dat va trinh tu gen ctia 4 mau virus
thu thap tai Nghé An va Lam DPéng da da dugc
gti tai Ngan hang gen (GenBank) v6i Ma truy
cap MGO087833, MGO087834, MGO087835 va
MG087836 (ngay 13/8/2018).

PaMoV gay triéu chtng kham 14, d6m bién
vang 14, cay coi coc va déc biét lam qud bién
dang va hoa gb din t6i ning suit va chat lugng
qua bi suy giam nghiém trong. PaMoV thudc chi
Potyvirus, ho Potyviridae. Cac potyvirus la cac
virus ¢6 bd gen RNA sgi don, cuc ducng, lan
truyén ngoai tu nhién qua vector rép muéi (ho
Aphididae) theo kiéu khéng bén viing va qua
nhan giéng vo tinh (Wylie & cs., 2017). Déi véi
cac bénh virus, mot trong cac chién luge phong
trit quan trong la phong chéng vector. Tuy
nhién chién luge nay khong hiéu qua ddi véi cac
virus truyén theo kiéu khong bén viing nhu
potyvirus (Gadhave & cs., 2020). Chinh vi vay,
st dung giéng sach bénh va loai bd cay bénh cb
thé xem 14 bién phap quan trong nhat hién nay
nham quan ly bénh do potyvirus trén chanh leo
tai Viet Nam. Dé dap tng dugc yéu ciu nay,
hién nhién, ch4n doian nhanh va chinh x4c virus
14 cAn thiét.

P6i véi virus thuc vat, cac k§ thuat chén
doan dua trén khang thé nhu ELISA, DIBA va
que thtt nhanh hién van duge st dung phé bién
do c6 nhiéu uu diém nhu thao tac don gian,
khong doi héi trang thiét bi va c6 thé duge thuc
hién véi s6 lugng mau thi 16n (Sastry, 2013;
Abd El-Aziz, 2019). Hién nay, cac k¥ thuat chan
doan PaMoV dua trén khang thé chua dugc
nghién ctu va khang thé dic hiéu virus nay
khong san cé trén thi truong. Chinh vi vay, muc
tidéu cua nghién ctiu nay 1a tao ra dugc dudc
khang thé c6 thé chdn doan dude PaMoV trén
cay chanh leo.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu chinh

MAu chanh leo nhiém virus va khde dugc
bao quan khé trong silicagel tu chi thi hodc duge
trong trong nha luéi Trung tAm Nghién ctu
Bénh cay nhiét d6i (VNUA).

Mbi truong nudi cdy: LB (tryptone 10 g/l,
yeast extract 5 g/l, NaCl 5 g/l), TB (tryptone
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12 g/l, yeast extract 24 g/l, glycerol 4 ml/l,
KH,PO, 17mM, K,HPO, 72mM), 2xTY (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’ cia bd gen PaMoV dugc xay dung
ti trude. Poan nay chita toan bd gen méa hoa
protein v6 cua PaMoV (819bp) (Hinh 1).

2.2. Xay dung cau tric biéu hién gen CP
cua PaMV trén vector pET28a

Toan bd gen ma hoéa protein CP ciia PaMoV
duge nhan bing PCR véi kit 2X PCR Master
mix Solution (@(i-pfu) (AINtRON Biotechnology)
dung cdp mdi PaMoV-CP-F1/PaMoV-CP-R1
(Bang 1) va khuon DNA 1a dong plasmid pTZ57-
CL10-1-9 (Hinh 1). San ph4m PCR dudc ghép
noéi véi vector pET28a (Novagen) tai vi tri
BamHI/EcoRI va dudc bién nap vao t&€ bao E.
coli ching Rosetta (DE3) (Novagen) bing
phuong phéap séc nhiét. Cac dong vi khuén tai té
hgp duge chon loc trén méi truong LB agar chita
khang sinh chloramphenicol (34 pg/ml) va
kanamycin (50 pg/ml) va dudc kiém tra bing
bing PCR khuén lac dung méi T7-pro/T7-ter
(dac hiéu vector) va PaMV-CP-F1/PaMV-CP-R1
(d4c hiéu gen CP) (Bang 1). Phan ting PCR dugc
thuc hién v6i 2X PCR Master mix Solution (i-
Taq) iINtRON Biotechnology).

2.3. Biéu hién gen CP ctia PaMoV trong vi
khuan E. coli chiing Rosetta (DE3)

Cac thi nghiém biéu hién gen CP cua
PaMoV dudc thuc hién trong 6ng nghiém thuy
tinh (20 x 2cm) chiia 5ml méi trudng LB bé sung
chloramphenicol (34 pg/ml) va kanamycin (50
pg/ml) & diéu kién lac 250 vong/phit. Cam tGng
biéu hién bang bd sung Isopropyl B-D-1-
thiogalactopyranoside IPTG) dudc bat dau khi
ODy,, ctia dich vi khuéin dat 0,6. Nhiét d6 nudi
cdy va cam tng, thoi gian nudi cdy va cam tng,
noéng d6 IPTG dudc thay déi theo thi nghiém.
Kha nang biéu hién protein ciia vi khuidn dudge
phan tich bang dién di SDS-PAGE trén gel
polyacrylamide 13%. Pé dam bao danh gia
chinh xac, trudéec khi phan tich SDS-PAGE,
lugng t&€ bao vi khudn & cac coéng thic thi
nghiém duge diéu chinh vé ciing miic tuong
duong nhau bing do ODy,,
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Hinh 1. CAu trac plasmid pTZ57-CL10-1-9 mang toan bd gen ma héa protein CP
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Bang 1. Méi st dung trong nghién ciu

Mdi Trinh ty (5°-3) Muc dich
PaMoV-CP-F1 ~ AGAGGATCCATGTCAGGCAAAGTCGAAAAG Nhan toan b gen CP, kich thwdc: 819bp
PaMoV-CP-R1  TCTGAATTC TTACTGCACGGGGCCAA
T7-Pro TAATACGACTCACTATAGGG Kiém tra san pham ndi trén vector pET28a
T7-Ter GCTAGTTATTGCTCAGCGG

2.4. Tinh chiét protein CP tai t6 hgp

Dong vi khudn mang c&u tric biéu hién CP
cua PaMoV dugc nudi trong 50ml moéi trudng LB
chtia chloramphenicol (34 pg/ml) va kanamycin
(50 pg/ml) ¢ 37°C, lic 250 vong/phit t6i ODgy,
~ 0,6. Tiép theo, dich vi khuén dugde bd sung IPTG
té6i ImM va nudi cAm tng biéu hién & 250
vong/phit, 30°C qua dém. Qui trinh xii 1y t& bao vi
khudn, tinh chiét protein bang sic ki ai luc Ni-
NTA-Agarose ¢ diéu kién bién tinh bang 8M urea
duge thuc hién theo QIAgenes E. coli Handbook
(2009). Protein tinh chiét dugc phan tich bang
dién di SDS-PAGE va dinh lugng theo phuong
phap duge mé ta bsi Grintzalis & cs. (2015).

2.5. GAy mién dich trén thé

Protein CP tai t6 hop duge két tia bing
ethanol (Zellner & cs., 2005) va dugc hoa trong
NaCl 0,9% chiia 2M urea 6 nong do 1 mg/ml. Tho
tring New Zealand (3 thang tuéi) duge gay mién
dich bang cach tiém hdn hgp 0,25ml dich protein
+ 0,25ml ta4 chat hdé tr¢ mién dich (Freund’s
complete adjuvant) vao bap dui sau cia thé. Qua
trinh tiém dugc thuc hién lién tuc 5 lan, méi lan

trén 1 did va cach nhau 1 tudn. O 4 1an tiém sau,
ta chit ho trg mién dich dugc thay bang Freund’s
incomplete adjuvant. O 1 tuan sau 1an tiém thi 4
va thi 5, khoang 0,5ml mau thé dugc 14y ti ven
tai va ly tam 10.000g trong 15 phut dé 14y KHT
nhdm kiém tra sy c6 mit cta khang thé virus
PaMoV bing ELISA va DIBA.

2.6. DIBA

M6 14 duge nghién v6i dém Carbonate
(Na,CO; 15mM, NaHCO, 35mM, pH 9,6) theo ti
1é 1:10 (kh&i lugng/thé tich). Dich cdy dugc nhd
lén mang nitrocellulose (16 mang 0,45um,
Sigma) véi lugng 1 ul/dot. Mang duge khéa véi
skim milk 5% dugc chudn bi trong dém TBS
(Tris 150mM, NaC 150mM, pH 7,5) trong mot 1
gid 6 37°C. Mang dugc rta 3 1an véi dém TBS-T
(TBS chtia Tween20 0,05%). Mang dugc . 1 gi
6 37°C v6i KHT (dugc hoa trong dém khang thé
(TBS-T chtia Polyvinylpyrrolidone 2% va skim
milk 3%) va dugc ria 3 lan véi dém TBS-T.
Mang dude U 1 gis ¢ 37°C véi khang thé don
dong chudt lién két Alkaline Phosphatase (AP)
dac hiéu khang thé thd (A2556, Sigma) duge hoa
trong dém khang thé theo ti 1é 1/35.000. Mang
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dugc ria 3 1an v6i dém TBS-T. Phan tng dudgc
phat hién bang co chat 5-bromo-4-chloro-3-
indolyl-phosphate (BCIP)/mitro blue tetrazolium
(NBT) (S3841, Promega).

2.7. PTA-ELISA

Mb 14 dugdc nghién véi dém Carbonate theo
ti 16 1:10 (khéi lugng/thé tich). Dich cay dudc
nhd vao giéng véi lugng 100 pl/giéng. Ban
ELISA dugc 4 qua dém & 4°C va dudgc ria 3 1an
v6l dém PBS-T (Na,HPO, 8mM, NaCl 150mM,
KH,PO, 2mM, KCI 3mM, Tween 20 0,05%, pH
7,4). KHT dugc hoa trong dém khang thé (dém
PBS-T chtta PVP 2%, ovalbumin 0,2%) va dugc
nho vao giéng v6i lugng 100 pl/giéng. Ban
ELISA dugc 1 4 gid 6 37°C va dudgc ria 3 1an véi
dém PBS-T. Khang thé don dong chuét lién két
AP dic hiéu khang thé thé (A2556, Sigma) dude
hoa trong dém khéang thé theo ti 1é 1/5.000 va
dugc cho vao giéng véi lugng 100 ul/giéng. Ban
ELISA dudc t 4 gio 6 37°C va dugc rua 5 1an véi
dém PBS-T. Dich co chdt p-nitrophenyl
phosphate (SIGMAFAST, Sigma) dudc c6 dinh
vao giéng véi lugng 100 pl/giéng. Ban ELISA
dudc u 1 gio 6 25°C trong t6i. Phan ting dudc do
bing may doc ELISA 6 buéc séng 405nm.

2.8. Phan tich théng ké
So sanh gia tri OD cua KHT khoéng hap thu

- M 1 2 3

A

chéo v6i KHT c6 hap thu chéo nham danh gia
tinh dic hiéu cia KHT PaMoV dugc thuc hién
bing kiém dinh t-test trén phan mém SPSS 2.0.

3. KET QUA

3.1. Tao khang nguyén tai t6 hop dua trén
gen ma héa CP cia PaMoV

3.1.1. Xay dung cau triic biéu hién gen CP
cuiia PaMV trén vector pET28a

Dé phan 1ap gen ma héa CP, phan tng PCR
dugce thuc hién véi khuon 1a plasmid pTZ-CL10-
1-9 chiia toan bd gen CP ctia PaMV tao ra tu
trude va cip modi PaMoV-CP-F1/PaMoV-CP-R1
(Hinh 1). Dé dam bao chéng 16i do PCR, Pfu
DNA polymerase di dugc st dung thay vi Taq
DNA polymerase. Phan ting PCR di tao ra san
phdm c6 kich thuéc mong mudén ~ 0,8kb khi
dién di trén gel agarose (Hinh 2A).

San phdm PCR dugc néi véi vector pET28a
(Hinh 2B) va dudc bién nap vao ching vi khuén
E. coli chung Rosetta (DE3). Kiém tra PCR cac
khudn lac véi 2 cap mdi 1a PaMoV-CP-F1/R1
(dac hiéu gen CP) va mbi vector T7-pro/T7-ter
(d#c hiéu vector) da xac dinh 1 dong vi khuén
Rosetta (DE3), ky hiéu la pET-PaMoV-CP-1,
tao san pham c6 kich thuéc mong mudn véi ca 2
cip moéi (Hinh 2C).

L b 5

6000 6000
3000

3000

1500

750 1000
750

C

Ghi chi: (A): PCR nhan toan bo gen ma héa CP cia PaMoV (giéng 1); (B): Pién di kiém tra ham Iugng pET28a
(giéng 2) va gen CP ctia PaMoV (giéng 3) sau khi dugc cit kép bing BamHI/EcoRI va tinh sach; (C): PCR khuédn
lac kiém tra dong vi khuan Rosetta (DE3) pET-PaMoV-CP-1 bing 2 cép méi dgc hiéu doan chén (PaMoV-CP-
F1/PaMoV-CP-R1, giéng 4) va déc hiéu vector (T7-pro/T7-ter, giéng 5). M la thang DNA 1kb (GeneRuler 1kb
DNA ladder, Thermo Scientific) vdi cac bang tham khao dugc chi bing miii tén.

Hinh 2. PCR va dién di agarose cac san phadm
trong qua trinh xay dung cau trac biéu hién gen CP cuia PaMoV
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Ghi chu: M Ila thang protein (GangNam-STAIN™ Prestained Protein Ladder, iNtRON BIO). Dau (+) va (-) 1a c¢6
va khéng bé sung IPTG. Céc cip giéng: 1) Rosetta (DE3), 2) Rosetta (DE3) mang vector pET28a, 3) Rosetta
(DE3) mang cdu tric pET-PaMoV-CP-1. Bing sdan pham protein téi t6 hop mong muén 34,3kDa dugc chi bang

miui tén.

Hinh 3. SDS-PAGE kiém tra biéu hién protein CP (PaMoV)
cuia ciu tric pET-PaMoV-CP-1 trong chung vi khuin Rosetta (DE3) & diéu kién chuin

Bang 2. Anh huéng ctia néng do IPTG, nhiét dé cAm Ging
va moi truong t&i miic dé biéu hién protein CP ctia PaMoV trong ching Rosetta (DE3)

Yéu t6 anh hwéng Cong thire Nén%g%PTG Mai trwdng Nhigt d(cf())g?m tng bidu I\rfgﬁ g?otein

Néng do IPTG CT1 (d6i ching) 0 LB 37 ;
CT2 0,1 LB 37 +++
CT3 0,5 LB 37 +++
CT4 1,0 LB 37 +++

Nhiét d6 cdm trng CT5 1,0 LB 37 +++
CT6 1,0 LB 30 ++
CT7 1,0 LB 25 +

Mbi trwdrng nudi cly CT8 1,0 LB 37 +++
CT9 1,0 2TY 37 +++
CT10 1,0 B 37 +++

Ghi chi: * Dua trén dé dam ctia bang protein biéu hién trong phén tich SDS-PAGE (Hinh 6); mdi cong thtc Idp

Iai 3 I4n.

3.1.2. Panh gia biéu hién gen CP cua
cidu tric pET-PaMoV-CP-1 trong chung
Rosetta (DE3)

Ba dong vi khuén Rosetta (DE3) mang cdu
trac pET-PaMoV-CP-1, pET28a, va khéng mang
cdu tric da duge thi nghiém biéu hién trong diéu
kién dugc va khong duge cam ting véi IPTG.

Két qua kiém tra SDS-PAGE (Hinh 3) cho
thay chi dong vi khuén Rosetta (DE3) mang cdu

tric pET-PaMoV-CP-1 dugc cam ting véi IPTG
méi tao 1 bang protein rdo rét v6i kich thude
mong mudn = 34,3kDa gom 3,6kDa cta protein
dung hgp dau N sin trén vector va 30,7kDa ctaa
CP. Trai lai 5 d6i chting con lai gbm Rosetta
(DE3) mang ciu tric pET-PaMoV-CP-1 (khong
b6 sung IPTG), Rosetta (DE3) mang vector
pET28a (c6 va khong bs sung IPTG) va Rosetta
(DE3) (c6 va khéng bd sung IPTG) déu khong
tao san pham protein c6 kich thuée tuong tu.

199



Tao khang huyét thanh da dong bang protein vé tai td hop cla Passiflora mottle virus nhiém trén cay chanh leo tai

Viét Nam

0mMm 01mM 05mM 1.0 mM

245
180
135 -

100 .
75 .

63

Ghi chi: Diéu kién thi nghiém dugc trinh bay & bang 2. M la thang protein (GangNam-STAIN™ Prestained
Protein Ladder, iNtRON BIO). Bing san phdm protein téi t6 hop mong muén 34,3kDa dugc chi bing mii tén.

Cac s6'1, 2, 3 trén cac giéng la lan ldp.

Hinh 4. SDS-PAGE danh gia Anh huéng ctia nong dé IPTG (A), méi trudng (B) va nhiét do
cam ting (C) t6i miic d6 biéu hién protein CP ctia PaMoV trong chung Rosetta (DE3)

3.1.3. Danh gia danh hudng cua IPTG, nhiét
dé cam ting va méi truong téi mitc do biéu
hién protein CP cua cAu tric pET-PaMoV-
CP-1 trong chung Rosetta (DE3)

Ba yéu t6 cht chét anh hudng dén mic do
biéu hién protein CP ctia PaMoV trong ching vi
khuin Rosetta (DE3) gom néng do IPTG, nhiét
d6 cadm ting va mdi truong nudi cdy da dudc
danh gia.

Phan tich SDS-PAGE (Bang 2, Hinh 4A,
4B) cho thdy kha ning biéu hién protein CP cua
PaMoV tuong tu nhau trong chtng vi khuédn
Rosetta (DE3) & ca 3 néng d6 IPTG va 3 loai méi
truong khi tat cad cac bang protein déu c6 do
dam tuong duong 6 miic cao nhat +++.

Phan tich SDS-PAGE cho thdy rd anh
hudng ctia nhiét d6 dén mic d6 biéu hién
protein CP cta PaMoV trong ching vi khuén
Rosetta (DE3). Mic biéu hién protein CP cao
nhat (+++) 14 6 37°C, thap hon (++) 6 30°C va
thap nhat (+) 6 25°C (Hinh 40C).

3.2. Tao khang huyét thanh thé da
dong thé

3.2.1. Panh gia su hinh thanh khang thé
dic hiéu PaMoV trong mau thé sau khi gdy
mién dich bing DIBA

Két qua kiém tra DIBA (Hinh 5) cho thdy ca
2 mau KHT thu sau tiém 14n 4 va sau tiém 1an 5
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déu chtia khang thé dic hiéu PaMoV. Pang chu
¥, KHT khéng chtia khang thé phan tng khong
dac hiéu véi protein cay khoe. Do KHT sau tiém
1an 5 chita nhiéu khang thé dic hiéu PaMoV nén
KHT ti toan bd mau thé duge thu thap va su
dung cho cac nghién ctiu tiép theo.

3.2.3. Panh gia dé hoa loang cua khang
huyét thanh bing DIBA

Két qua kiém tra DIBA véi 7 do hoa loang
KHT 1/500, 1/1.000, .000, .000, 1/8.000,
1/16.000 va 1/32.000 cho thay do dam cua cac 6
maAu bénh giam dan theo d6 hoa loang KHT
(Hinh 6). KHT & d6 hoa loang 32.000 lan van c6
phan tng r6 véi protein khang nguyén va bing
méit thuong phan tng duong tinh vAn c6 thé
dugc phat hién & 2/3 mAau ciy bénh.

3.2.3. Danh gia do nhay va tinh déc hiéu
cua khang huyét thanh bang PTA-ELISA

Kiém tra PTA-ELISA (Bang 3) cho th&y
KHT phat hién PaMoV trong cay rat tot. O do
hoa lodng KHT tir 1/200 dén 1/1.000, gii tri OD
trung binh ctia cAc mau ciy bénh khong khac
nhau nhiéu va rat cao, tu 1,729 dén 2,056.
Tham chi 6 d§ hoa loang 1/5.000, gia tri OD cua
cac mau cay bénh OD ciing van > 1.

Quan trong nhat, KHT khéng phan ting véi
protein cua ciy khée. Gia tri OD trung binh cta
cac mau cay khée 6 dd hoa lodng tir 1/500 dén



Ha Viét Cwong, Lé Thi Tuyét, TrAn Nguyén Ha, Nguyén Bc Huy, D6 Tan Diing

1/1000 rat thap, tu 0,173 dén 0,234, tuong
duong véi gia tri cia cac giéng nén chi cho dich
co chat (OD trung binh 0,193). Mot cach phat
hién khang thé khong dic hiéu phan tng véi
protein ciy khoe 12 so sanh gia tri OD ctia KHT
dugc hoa truc tiép trong dém (khong hap thu
chéo) v6i KHT dugc u truée véi dich cay khoe (c6
h&p thu chéo). Phan tich t-test gia tri OD cta
tat ca cac cip KHT (c6 va khong hap thu chéo) &
tat ca cac d6 hoa loang va trén 2 nhém ciy bénh
va cady khde déu cho thay khong c6 khac biét c6
y nghia thong ké (cac gia tri P déu > mic y
nghia o = 0,05, Bang 3).

Protein CP

—

—

Cay bénh 1
Cay bénh 2

—

Cay bénh 3

—

Cay khoel —

Cay khée 2 —
Cay khée3 —

1

Ngoai ra, KHT ciing dude kiém tra liéu cé
phan tng chéo véi 2 potyvirus khac nhiém trén
chanh leo tai Viét Nam 1la EAPV-IB va TelMV
va 2 protein thudng dudc sti dung lam tic nhan
khoa (blocker) 1a BSA va skim milk.

Két qua kiém tra PTA-ELISA (Bang 4) cho
thdy KHT khéng phan tng véi BSA va Skim
milk. Gia tri OD cua ching rat thap (< 0,2) va
tuong duong véi OD cta cac giéng nén. Dang
chd y, KHT phan ting kh4 manh v6i EAPV-IB
va dic biét véi TeIMV (gia tri OD lan lugt 0,366
va 1,861 § d6 hoa loang 1/5.000).

| 8

Ghi chi: Cay bénh 1, 2, 3 1a cac mau 14 chanh leo kho, thu thap 2016, bao quan & nhiét dé phong, chi nhiém
PaMoV duoc xac dinh bang giai trinh tu. Cdy khée 1, 2, 8 1a céc cdy chanh leo trong tir hat. Prtein CP dugc hoa
trong dém carbonate téi lugng ~ 20 ug/ml. D6 hoa loing khiang huyét thanh: 1/200. S6 trén céc bing DIBA: 1 va
2 lan luot 1a khang huyét thanh thu sau l4n tiém thi 4 va 5.

Hinh 5. Panh gia su hinh thanh khang thé dic hiéu PaMoV
trong khang huyét thanh thé duge gay mién dich véi protein CP tai to hop bang DIBA

5x10° 1x10° 2x10° 4x10° 8x10° 1.6x10* 3.2x10°
proteincP - @| ©( @] B o e| <
Caybénh1 — @ L ’
cayberh2 - @ @ @ ©® @
caybenhs - @| @ O ©® ©
Cay khoel —
Caykhode2 _,
Cay khde 3 —

Ghi chi: C4y bénh 1, 2, 3 1a cdc mau 14 chanh leo kho, thu thap 2016, bao quan 6 nhiét do phong, dugc xac dinh
chi nhiém PaMoV béng giai trinh tu. CAy khéde 1, 2, 8 1a cac c4y chanh leo trong tit hat. Prtein CP dugc hoa
trong dém carbonate téi ~20 ug/ml. S6 trén cac bang DIBA la d¢ hoa loang khang huyét thanh.

Hinh 6. Phan ting DIBA danh gia do hoa loang khang huyét thanh thé dic hiéu PaMoV
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Bang 3. Panh gia do nhay va tinh dac hiéu
ctia khang huyét thanh thé dic hiéu PaMoV bang PTA-ELISA

Do hoa loang Gia tri OD (405nm) sau 0 60 phut P (t-test, two-tailed,

Loai mau Khang huyét thanh AP thu chéo’ Trungbinh D6 léch chuan a = 0,05)
Cay khde (n = 3) 1/200 co 0,273 0,009 0,88
Khéng 0,274 0,014
1/500 co 0,231 0,012 0,09
Khéng 0,208 0,013
1/1.000 co 0,203 0,005 0,12
Khéng 0,191 0,010
1/5.000 co 0,173 0,009 0,93
Khéng 0,173 0,008
Cay nhidm 1/200 co 2,065 0,022 0,56
PaMoV' (n = 3) A
Khéng 2,055 0,014
1/500 co 1,929 0,043 0,40
Khéng 1,892 0,053
1/1.000 co 1,909 0,032 0,05
Khéng 1,729 0,106
1/5.000 co 1,157 0,127 0,64
Khéng 1,096 0,164
Né&n (chi dich co chét), n =8 0,193 0,008

Ghi chi: 'Cay bénh 1, 2, 3 1a cdc mau 14 chanh leo khé, thu thap 2016, bao quan 6 nhiét do phong, chi nhiém
PaMoV dugc xdc dinh bidng giai trinh tu. CAy khde 1a cdc cdy chanh leo trong tir hat. 2Hap thu chéo: Khang
huyét thanh dugc hoa trong dich cay khde nghién trong dém khang thé va 1 & 37°C 45 phiit trudc khi cho vao
giéng ELISA.

Bang 4. Phan ing ctia khang huyét thanh véi 2 potyvirus chanh leo (EAPV-IB va TelMV)
va 2 protein (BSA va Skim milk)

D6 hoa lodng khang huyét thanh Gia tri OD (405nm) sau 0 60 phut

(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: P61 chiing giéng nén: xem bang 3; Hai mau virus EAPV-IB va TelMV 1a mau chanh leo tuoi, dugc xéc
dinh bang giai trinh tu. BSA va skim milk: 3% trong dém carbonate.

thuc vat 1a protein CP téi t6 hop dudc biéu hién
trong vi khuén E. coli (Lima & cs., 2012; Souiri
& cs., 2014). Vi bd gen cua PaMoV, ciing nhu
cta cac virus RNA thuc vat khéc, da thich tng
dé dugc dich ma trong t&€ bao sinh vat nhan

4. THAO LUAN

4.1. Gen ma héa protein CP ciia PaMoV
dugc biéu hién t6t trong vi khuin E. coli
chung Rosetta (DE3)

Hién nay, loai khang nguyén phé bién nhéat
duge st dung dé tao khang thé chin doan virus
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chuén nén ching c6 thé khoé duge dich mé trong
t& bao vi sinh vat tién nhan nhu E. coli do khac
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biét 16n vé hiéu suat st dung ma bo ba (Rosano
& Ceccarelli, 2014). Cac két qua thi nghiém
biéu hién trong nghién ctu nay da ching to
trinh tu gen ma hoa protein CP cia PaMV hoan
toan thich tng v6i bd may dich ma cta ching
Rosetta (DE3) va do d6 khong cin phai t6i uu
trinh tu dich m&. K&t qua nay cé thé do chung
Rosetta (DE3) 1a chung E. coli cai bién, cho phép
tang cuong biéu hién céc protein c¢6 ngudn goc tit
sinh vat nhan chuén va chtia 6 ma hiém dudge st
dung trong vi khuidn E. coli nhu AUA, AGG,
AGA, CUA, CCC va GGA.

Qua trinh biéu hién protein tai t6 hgp trong
E. coli bi 4nh hudng bdi nhiéu yé&u t6 (Costa &
cs., 2014). Cac thi nghiém danh gia cac yéu t6
cht ch6t anh hudng dén qua trinh biéu hién gen
nhu noéng d6 IPTG, moéi trudng nudi cady, nhiét
d6 cam ting ciing cho thay protein CP cua
PaMoV khéng giy doc t& bao Rosetta (DE3) va
¢6 thé dugc biéu hién d& dang trong chung vi
khudn nay & cac diéu kién cam tng thay déi.

4.2. Khang huyét thanh da
PaMoV nhéan biét cac epitope lién tuc cua

dong

protein CP

Cac epitope (diém quyét dinh khéang
nguyén) cua mot protein dudc chia lam 2 nhém
14 lién tuc gbm cac amino acid lién ké trén chudi
bac 1 va khong lién tuc gdm cadc amino acid
khong lién nhau trén chudi bac 1 nhung xip xép
gan nhau do su gdp xodn cua protein (Van
Regenmortel, 2014). D61 véi potyvirus, cac phan
tich cidu trdc va huyét thanh hoc cho thay:
(i) dau N va d4u C cta protein CP dugc hién thi
trén bé mat cta phan ti virus, (ii) phan dau N
14 vung bién dong nhat va chia cac epitope dic
hiéu loai, (ili) viung trung tdm va vung dau C
kha bdo thu va chiia cic epitope dic hidu cho
chi, va (iv) cac epitope dic hiéu loai 6 viing dau
14 phan 16n 1a cac epitope lién tuc (Shukla & cs.,
1989; Peng & cs., 2018). Trong nghién ctu nay,
protein CP gay mién dich & dang c4u tric bac 1
do dugc chuén bi trong diéu kién bién tinh nén
cac epitope cua protein thudc nhém lién tuc. Déic
diém nay cho phép khang thé da dong thu duge
sé chita cac dong khang thé chi phan tng véi cac
epitope lién tuc nam trén toan bo protein CP

cia PaMoV. Trén phin td virus nguyén ven,
protein CP 6 dang cdu tric thii cadp va do dé cac
epitope lién tuc & phan trung tdm phan 16n
khong dugc hién thi trén bé méit (Shukla & cs.,
1988; Van Regenmortel, 1992). Pic diém nay
dAn t6i khang thé da dong thu dugde chi phan
ding vdi cac epitope lién tuc c6 mat trén dau N
va dau C cua protein CP trén bé méit phan ti
virus va do d6 lam tang tinh dac hiéu. Mot vu
diém nita khi gy mién dich bing protein CP &
cdu triuc bac 1 1a 6 trang thai nay, cac epitope
lién tuc khéng bi mat do qué trinh gép xodn hau
dich ma cta protein trong t& bao E. coli khéng
gidng trong t& bao thuc vat, dic biét khi phan
protein dung hop ¢ ddu N cta protein CP c6 thé
anh hudng t6i qua trinh gip xoén.

St dung protein khang nguyén dudi dang
cdu tric bac 1 nhu protein trong gel
polyacrylamide dudc cit ra tu dién di SDS-
PAGE da dudc st dung trong san xuit khang
thé chin doan virus thuc vat (Abdel-Salam &
cs., 2013; Ha & cs., 2019). Trong nghién nay, tat
cd cic cong doan trong qua trinh tinh chiét
protein CP tai t6 hop ctia PaMoV déu st dung
dém chia urea 8M. Qui trinh c¢6 nhiéu uu diém
vi don gidn va dic biét urea gay bién tinh cac
protease nén protein CP khéng bi phan huy
trong qué trinh tinh chiét.

4.3. Khang huyét thanh da dong PaMoV c6
gia tri chdn doan cao

Mot khang thé da dong c6 gia tri chdn doan
virus thuc vat phai khong phén {ing véi protein
cia cdy ky cht nham tranh phan tng duong
tinh gid. Khang thé da dong thudng chia cac
dong khang thé khéong dic hiéu phan tng véi
protein cta cdy do qua trinh dap @ing mién dich
cua dong vat phu nhiéu yéu t6, chu yéu do dac
diém mién dich ctia dong vat va ban chét cua
nguén khang nguyén (Lima & cs., 2012; Van
Regenmortel, 2014). KHT da dong tao dugc
trong nghién ciiu nay da ching té mtc dd dic
hiéu va dd nhay cao. KHT khéng phan ting véi
protein cua cay chanh leo khde, khong phan ting
v6l BSA va skim milk, hai loai protein thuéng
st dung lam tac nhan khéa trong cac thu
nghiém mién dich. KHT c¢6 thé phat hién
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PaMoV trong mau la chanh leo kho (bdo quan 4
nidm 6 nhiét d6 phong) ¢ @6 hoa lodng it nhat
5000 lan trong phan ting PTA-ELISA véi gia tri
OD cao (~ 2). Pang chu y, KHT phat hién
PaMoV trong phan ting DIBA c6 d6 nhay cao
hon nhiéu so v6i ELISA, phu hgp véi cac két
luan chung vé d6 nhay cua 2 ky thuat (Abd El-
Aziz, 2019). Két qua nay la quan trong vi k¥
thuat DIBA don gian hon nhiéu so v6i ELISA va
¢6 thé ap dung d& dang tai co s& san xuét.

Trong nghién cu nay, ching t6i cting nhan
thady KHT PaMoV phan ting chéo véi 2
potyvirus dang gay hai chanh leo tai Viét Nam
la EAPV-IB va déc biét TelMV. Shukla & cs.
(1992) da két luan phan 16n cac khang thé da
dong potyvirus c¢6 phan ting chéo & cac miic do
khac nhau véi cac potyvirus khéac, chu yéu 14 do
chiing c6 nhiéu epitope chung ¢ phan trung tam
ctua protein CP. Trong dich cdy, ngoai phan ti
virus nguyén ven, cac phin ti protein CP chua
14p rap cling ton tai nhiéu va do d6 cac eptope
chung & phan trung tdm c6 thé dugc hién thi va
dudc nhan biét béi cac khang thé tuong tng co
trong khang thé da dong. Caing cin chi ra & day
TelMV 1a virus gin giii nhit vé6i PaMoV va
protein CP ctia 2 virus c6 mtc déng nhat trinh
tu amino acid té1 80% (Xie & cs., 2019).

Nhu vay, ngoai ap dung trong cac nghién
ctiu co ban vé PaMoV nhu phéat hién virus trong
cdy lay nhiém khi nghién ctiu vé tinh gay bénh
va phd ky chua caa virus nay, KHT PaMoV c6
thé duge ap dung dé chon tao giéng chanh leo
sach potyvirus tai Viét Nam.

5. KET LUAN

Gen m4 héa protein CP ctia PaMoV da dugc
x4y dung thanh cong trén vector pET28a va
Rosseta (DE3) 1a chung E. coli phu hgp dé biéu
hién gen nay.

KHT da dong thé dugec gAy mién dich véi
protein CP ctia PaMoV khéng phan ting véi
protein cta cdy chanh leo va c¢6 thé phat hién dé&
dang PaMoV trong mau la chanh leo bénh béng
2 ky thuat PTA-ELISA va DIBA.

KHT PaMoV ciing phan tng v6i hai
potyvirus dang giy hai chanh leo tai Viét Nam la
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TelMV va EAPV-IB va do d6 c6 thé dudc ting
dung dé chon tao giéng chanh leo sach potyvirus.
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