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INTRODUCTION

The potato virus group is the largest of the 34 known plant virus
groups and families.

The representative of this group is potato virus Y (PVY). PVY can
be transmitted non-persistently by aphids and is mainly
hazardous to potato and tobacco plants.

The PVY transmission by aphids depends on two proteins
encoded by PVY, including HC-Pro and CP.

HC-Pro is one of the most multifunctional and complex virus
proteins and has played an important role in all aspects of virus
life history, such as protease activity, participating in
polyproteasome processed, and transmission of the virus by
aphids mainly through the N-terminal KITC sequence, C-terminal
PTK sequence
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INTRODUCTION

In addition, HC-Pro also has other functions, such as participating in
transmission of the virus in some seeds, systemically infecting the
host plant and suppressing gene silencing so as to achieve
associative development.

The viral RNA corresponding to open reading frames, regulatory
elements, non-coding sequences or silent mutations encodes a
single and large polypeptide.

In order to understand the virus life cycle and design anti-viral
strategy, a novel Potato virus Y strain was isolated from Qingzhou in
Shandong Province. The encoding DNA sequence of the HC-Pro
region was obtained by RT-PCR and DNA splicing methods.

HC-Pro was expressed in E. coli, induced by IPTG and purified by
electroelution.
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MATERIALSAND METHODS

Materials and Reagents
Materials:

PVY was isolated by Tobacco Research Institute of CAAS in
Qingzhou, Shandong Province.

The host for propagating and preserving PVY was tobacco
NC89. E. coli BL21 (D3)

The expression vector pET28a+ were supplied by Plant
Protection Institute of CAAS.

Reagents:

dNTPs, T4-DNA ligase, DNA restriction enzyme (Ncol, Bsml and
Xhol), 100bp DNA ladder marker were from NEB Company.

The virus RNA extraction kit and PCR purification kit were from
Qiagen Company.

RT-PCR reagent kits were AccessQuickTM RT-PCR System of
Promega.
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MATERIALSAND METHODS

= Methods

RNA extraction from the virus
RT-PCR Amplification of two specific fragments

Construction of prokaryotic expression vector
PET-28a+-HC-Pro

Prokaryotic expression of HC-Pro in E.coli BL21
Determination of HC-Pro
Purification of HC-Pro
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RESULTS-1

= RT-PCR amplification
of HC-Pro

= Two fragments of HC-Pro
were amplified by RT-PCR.

®  Fig.1 RT-PCR amplification for two
fragements.

= Lanel: 920 bp fragment amplification
(downstream) by RT-PCR;

= lane2: 630 bp fragment amplification (upstream) 1000bp
by RT-PCR. Both of the positive fragments were
marked by star. Lane M: 100 bp DNA ladder

marker. Lane C: negative control of RT-PCR
reaction

500bp
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RESULTS-2

1 2 M

Construction of pET-28a+-HC
prokaryotic expression vector

The 630 bp fragments were cut with
Ncol and Bsml and 920 bp fragments
were cut with Bsml and Xhol.

The double-digestion products were
separated by 1% agarose gel
electrophoresis.

Fig.2 Double digestion of the two fragments.
Lane 1: double digestion of 630 bp fragments.

L ane 2. double digestion of 920 bp fragments. fivestars
indicate fragments amplified

LaneM: 100 bp DNA ladder marker

gYuanying.pdf

2008_TSRC24_Wan

TSRC2008(62) - Document not peer-reviewed



RESULTS-2

The products of double-digestion in Lane 1 and 2 were purifiethakes
ligated into the linear vector pET-28a+ and then transformed into E.
coli BL21 (DE3) competent cells. The clones were detected by PCR

with p2 and p3 primers. The results were shown in Figure 3A.

The positive recombinant plasmids were extracted by the alkaline lysis
method and detected by digestion with Ncol and Xhol. The results
were shown in Figure 3B.

B Ncol Xhol

1 2 3 4M5 6 7 8

= Fig.3 The recombinant plasmids were detected by PCR and digestion with Ncol or Xhol .

. A: Lanel to lane 3 arethe PCR products amplified with p3 and p2 primersfor the 180 bp fragment. Lane M is 100 bp DNA ladder marker. LaneC is
negative control of PCR amplification. Fivestar indicates fragments amplified with p3 and p2 primers.
u - Laneltolane3arethe productswi col digestion. Lane 4istheliner pET-28a+ produced wi col digestion. Lane5tolane 7 arethe productswi
é(_hol gidg&stion. Lane8istheliner pET-28a+ produced with Xhol digestion. Lane M isA DNA with Hind 111 digestion marker. Fivestar sindicate fragments
igested.
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'RESULTS-3

The Full-length Sequence Analysis of HC-Pro
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HC-Pro full-length DNA
sequenceis 1 389 bp
with an ORF encoding
a protein of 463 amino
acid residues. The
molecular mass and
pl predicted with
BioEdit are 52 kD and
8.10, respectively.

Fig.4 The nucleotide and
amino acid sequences of
HC-Pro.
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RESULTS-3

Tabel. The alignment of the nucleotide and amino acid sequence of HC-
Proin theresearch with those originated from some other strains

PVY% nucleotides(%) Amino acids(%) NCBI accession number
PVY NE11 98 99.8 DQ157180.1
PVY NTN 97 99.8 EF026075.1
PVY N 96.6 99.3 AJ890342.1
PVY O 96.2 99.1 AJ890349.1
PVY C 84 92.3 AJ890348.1
TVMV 59 50 NC 001768
TEV 43 45.5 NC_ 001555

The gene had more than 96% homology with other PVY strain in
nucleotide sequences and more than 92% homology in putative

amino acid sequences.
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RESULTS-3

The conserved domains of HC-Pro were predicted by using NCBI software. HC-
Pro posses a C6 peptidase, a zinc finger domain (Figure 51) which was combined
with N-terminal and metal ions, KITC and PTK domains (Figure 5 Il and V) which
control the transmission by aphids, FRNK domain(Figure 5 Illl) which is involved
in proliferation and infection of the virus. The VRD RNA-binding domain (Figure
5VI) and CCC domain (Figure 5 IV) which is involved in participation of virus
necessary for long-distance transport
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" Fig.5 The alignment of amino acid sequences encoded by HC-Pro genesfrom PVY NE-11,
PVY NTN, PVY N, PVY O, PVY C, TVMV, TEV and PVY % (this study). The zinc
finger domain, KITC and PTK domain, FRNK domain, VRD domain and CCC domain

wereshown with I, 11, V, 111, VITand TV, respectivay.
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‘ RESULTSA4

= Prokaryotic expression of HC-Pro in E.coli BL21(DE3)

= A 52 KD protein band was induced in accord with the prediction.

Fig.6 Prokaryotic expression of
HC-Pro in E.coli BL21(DE3).

Lane 1: total proteinsof BL21(DES3).

Lane 2 and 3: total proteinsof BL21 (DE3) with
pPET28a+-HC-Pro beforethe PTG induction.

Lane4 and 5: total proteinsof BL21 (DE3) with
pPET28a+-HC-Pro after the PTG induction.

LaneM: protein molecular weight standards.
Fivestar indicates HC-Pro protein expressed in
E.coli BL21(DE3).

gYuanying.pdf

2008_TSRC24_Wan

TSRC2008(62) - Document not peer-reviewed



‘ RESUL TS5

The purification of HC-Pro protein with electroelution:

Purification of HC-Pro protein was performed by the electroelution
method. A single band was visualized after electroelution (Lane 1)

and dialysis (Lane 2).

Fig.7 Purification of
HC-Pro protein by
electronelution.

Lane 1. theHC-Pro protein after
electroelution.

Lane 2, the HC-Pro protein after
dialysis,

Lane 3: thetotal proteinsof BL21
(DE3) + pET28a+-HC-Pro after the
PTG induction,

Lane4: thetotal protein of BL21
(DE3) + pET28a+-HC-Pro before
the IPTG induction. Fivestar
indicates HC-Pro protein.
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DISCUSSION

In this study, we cloned a cDNA of HC-Pro from a novel
isolate of PVY. Because the full length of HC-Pro is 1.4 kb
approximately, and the DNA length amplified by Taq
polymerase was limited to 1 kb, two sets of primers were
designed to amplify upstream fragment (p1, p2) and
downstream fragment (p3, p4). The full length of HC-Pro
cDNA was then cloned by RT-PCR and DNA splicing.

Positive clones were detected by PCR amplification with
primers of p3 and p2 for amplifying the 180 bp overlap
fragment between upstream and downstream so as to
determine the two fragments that had been recombined
correctly with the vector pET28a+.
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DISCUSSION

According to the alignment of amino acid sequences for
HC-Pro protein, the HC-Pro protein is a functional
protein.

To study the biological functions, we prepared the HC-
Pro protein by prokaryotic expression.

The protease activity and other functions, such as
participating in polyproteasome processed and
transmission of the virus by aphids for the HC-Pro
protein are now studied in my lab.
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