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Construction and analysis of a suppression subtractive hybridization library for the
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Abstract: Potato virus accumulation is one of the important reasons for the decline of yield and quality in potato
production. In order to screen and clone the potato virus induced response gene, we constructed a suppression
subtractive hybridization (SSH) library using cDNAs from potato virus disease carrying plant leaf as the tester,
and those cDNAs from a virus-free seedling leaf as the driver. To verify the effect of library, 98 randomly se-
lected positive clones were identified by PCR from the library and sequenced, and 45 high quality non repeat se-
quences were obtained. By blast analysis in GenBank, we found that 14 of them were sequences belonging to
the potato virus gene, 22 of them had high homology with known genes, and 9 of them had no homologous ref-

erence gene. Two frequently found ESTs in the library were analyzed using quantitative real time PCR, and
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their expression was induced by potato virus. The results therefore showed that the SSH library was construc-
ted successfully. This work has thus laid a foundation for further screening for potato virus related pathogenici-
ty, and induction of corresponding defense response genes. This may lead to analysis of the molecular mecha-
nisms of interaction between the potato plant and the virus, and use of biotechnology to cultivate virus resistant
potato varieties.
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SYBR Premix ExTaq l§ B Ki%E TAKARA A7), RNA #2885 TRIzol W B F i Invitrogen 2 &) 1 % 519 &
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Table 1 Primers used in the experiments

51¥) 2 # The primer name FEmBYFEY 5'-3" Forward sequence J I 8195 %) 5'-3" Reverse sequence
StTublin CACTCACTTGGTGGAGGGACT TGGCAGAAGCTGTCAGGTAACG
M13 TGTAAAACGACGGCCAGT CAGGAAACAGCTATGACC
EST1 qRT—PCR TCTTGATGGCTATGGATACG CTCTTCTAAGTTAGGACAGTCT
EST2 qRT—PCR CCTGATGCGGTTATGAGTA GATCTTGGTGGTAGTAGCA
2 HBRESW

2.1 RNA®WH &L RZHN

1 &2 Invitrogen /A & Trizol iRF &3 &£
=k o RNAL B RNA 4126 505 05 5 e e vk R i,
H28S i 18S RNA U3 Wi n] WL » HL EE 4958 25, 2 1
A RNA i i 20RO Y 2R . LAz

1 D ELRE RNA Bk
Fig. 1 Total RNA tested by agarose gel
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%—% CDNA’ﬁﬁ—ﬂgéﬁxﬂéﬂé cDNA FH ?Eéi; ZH B RNA Tester total RNA.

2.2 M4k cDNA Bbnac F 40

H TR B BOBUEE cDNA & 7B 58 40 TH AR/ B B, B L V0 35 R W R el ik A 0 i VD G S 1 BUEE cDNAL
HE VAl W EE cDNA 234 75 100~2000 bp (& 2: Lane 1.3) . 45 85 DU AL N VI Rsa [ {41 )5 . BUEE cDNA 41
T 1B A A2 (& 2 Lane 2,4) , Ul Rsa T B 5K 1 0UE cDNA {54k B0 A RS M7 A 0 1070 BE L a8 31 T 3258
T ORUE T 52 36 45 4E 1) o ff
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Fig. 4 Nested PCR products tested by agarose gel
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5 HBRER PCR &N
Fig.5 Reduction efficiency by PCR analysis
M:DNA marker; H: Ho O3 1: #1841 ¢cDNA Subtracted cDNA;2: K cDNA Unsubtracted cDNA;18C~32C . ¥ % Cycles number.

H M 1 2 3 4 5 6 7 8 M 9 10 11 12 13 14 M

6 PHTESZE PCR ff % B ik

Fig. 6 PCR products of positive clones which were selected randomly

M:DNA marker; H: HyO;1~14; PCR § #1946 A B The PCR products of the inserts.

F2 FETRFT Blast FRER

Table 2 Non redundant sequence Blast annotation results

Blast [a] 5 3 [A ESTs ¥t H NCBI % %5 Blast [a] J5 3 [A ESTs $(H NCBI % %%
Blast homologous ESTs NCBI Reference Blast homologous ESTs NCBI Reference
gene number Sequence gene number Sequence
T 4A 85 25 H ] Potato virus gene 14 YP_006522434.1 | ##E{k RNA 7 KP718627. 1
YP_006522435. 1 Ribosomal RNA YP_009108242. 1
YP_006522436. 1 XR_001669565. 1
YP_006522437. 1 KF492694. 1
YP_006522438. 1 EU029653. 1
YP_006522439. 1 AY465739. 1
YP_001165305. 1 || ZWEFLAR G WA S A Acetyl synthetase gene 2 XM_006361678. 2
AGS56991. 1 HM114275. 1
FEZ MK Senescence-related 4 ACA30301. 1 K I EEIM 7 Protease inhibitor 1 KJ788161. 1
XP_013443005. 1 i B il & 1 Keratinocyte protein 1 XM _006351068. 2
XP_013442969. 1 1Z Z # /A% H Ubiquitin carrier protein 1 NM 001288227. 1
F-box/LRR-repeat 1 XM_006348812. 2 || Misc RNA Miscellaneous RNA 3 XR_001457388. 1
S JiS S 5 % Aldehyde dehydrogenase 1 XM_006342863. 2 XR_001473364. 1
DNA %4 i DNA polymerase 1 WP _053236285. 1 XR_368590. 2

KNI HE L Functional unknown 9 —

2.8 %% &k AW Real-time PCR % iE

IO S B R A e B KT 5 TR B 2 4 ESTs: — A2 5P HUR 84 ¢ LRR 288 1 3k
H(EST1), —A4 & Blast ot TGl EFE 5 EST(EST2), ] qRT—PCR A, K ik ESTs AL 1 3L FH 75 5
B S AR YL TG I RS B . 5 SRR L X B ESTs 78 B 55 A i p 22 ik i ARAR s % LTI A ik o (H R 76 1%
Y9 T I AR Th 3R B KO SURI T (B 7D IS ESTs 7690 55 4= Y4 1T Jo 19 AH A 28 3K o 22 55 14938 31 7 4% 3K F
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1E Th 4% S5 70 AR BT LB 156 1 S R
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B 4 U R DR O 2 5 DN S o 75 56 145 748 A5 U 10 2 53 96 3 06 DR L O 30— 45 TR AR 7
BB 7 A ML S T4 ST 7 R DR R TR T T B B 6 B0 7 T A S R 0 T LR

LS00 0 0 2 5 e AR R AR B A X 52 S A 7 SR 2 L S 3 T IR M R 5 75
CDNA & B i 05 I 10 /I F B 39— 45 R 9 0 7 47 080 4 K T3 ) 5 BEOR X He 53 B L 2 ) 9 2% SRR B IR 28, Ot
B Sz AR 14 AR FR S LA AR R QIS 52 4 cDNA 55 2 Sk [ 1 20 26 AR 5 258 , 405 2 W M0G0 D9 2 28 L4
W AT R BRI . % S M P ot o A A A SRR 5 A E 7 T M 0 B 0 (3 T 5 B 4%
O TT 45 P L 22 5 a3k ESTs I3 45 52 Y SO 1 A 1 5 20 16 15 36 DR F B 26 TG T 4~ 22 5 48 i EST's 165 5 5
8 0 R 2 S S AR 0 00 S A A LB AR S P L 19 ESTs B A S 5 L R A 1 A
[ Ex
3.2 LAERBALRGIGL

1T T 4 B A 7 o e T R 1 — A 5 5 R S R e S Ch0 T R 0 2
A B R R — HEEO FHOR S DS S AR A i TR R R RO S R R A
T 22 ol 4 R 5 Wi G0 0 25 6 807 R B A T 6% 380 oP S 0 74 4 5% 2 11 3 DR R TG 7 I X
RNA $ AR G505 15 0% 7 10 FF 8 T8 2 TR T80 L SR T K 2 WA B ol L R — o 2 LA B (1 R
R PR LA 15 o DM e 2 o 5 905 75 R 2 ) T35 DR R B AR B35 75 T A% S0 77 A 22 T 6 £ 0 K A

R S [ R 05 I T 450400 05 7 AN 7 000 5 2 A IS O B 0l S 0 e AR BT 25 2 RSE TR 5
5D 0 6 2 [ T (Ave) 22 ] R SR 0 2 AT Lk A0 19 RE 0% W T R B0 1 B P O 6 R L B
e S R ORI BT 78 R SR L 4 K 280028 T NBS-LRR B [ .5 2 55 1 R0 #5457 10 A% IR 45 4 i
(nucleotide binding site, NBS) Fl2% 4 ik T & %5 #4 % (leucine-rich repeats, LRR) fij #3444 %* . NBS-LRR 2k 3% [A
JETE R R R BRI B S % 2 RERE e ISR TR R R 2 — AR S R S TR 4L b & A 1R 2 NBS-LRR % 1K
WL B A AR 45 A PR B B T B M R 4P A AT 738 AN HR AN WIS RS 19 NBS-LRR JE97 . H AT T 4
o EL IR B PVX BEB Rl Al Rx2., B 11941 CC-NBS-LRR K58 F1 454 13 PVX 195055 8 19 (coat
protein, CP) . 2% R ¥ 91 b 125 3 1 5 5 6 0 5 0 0 44 S0 R B o 7 X VX AR B i b (2

A5 BT R HE 0 T4 S T S A5 LI SSH SO (5 A — AN LA 28 MR T A 5 BRI LRR 7R 1
JEIA L 28 Real-time PCR 4} H74% 52 46 W L 1% 5 181 76 7 J e 57 75 (1 T % 58 b v S 8 3 B QR 6 28 AP o 7 635
[« 22 4 DR AR T S — A 7 010 0 B SO 25 R LD L 08 ik — B TR AR

ESTs by qRT—PCR
EST1:LRR k% 55 A ¥ LRR type transcription factor; EST2: A& F13))

fE3L A Functional unknown gene.
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