BSTH 1M FILRAEAAR (B IRBRFERR) Vol. 57 No. 1
2018 48 1 A ACTA  SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Jan. 2018

DOI:10. 13471/j. cnki. acta. snus. 2018. 01. 004

TR Ph PR A DG HE DR i e S &k 41k

A, LT, AN, Bk
(1. JEARKFAMEFIRSR )/ BB REE R I E S LT,
J- & HpoN 545006
2. PLURFAZHENFR/AYGHERELERE /S AHEDRRELEEEE,
A& )M 510275)

B E: CdBESEMYEILESE Viola baoshannensis A —7E Ph itk & HEREST, N T 52 1L HEEXF Pb [T
/EES TR, SRR SCH AR (suppression subtractive hybridization, SSH) , §fi i 15 LI 23R (E Pb 75
TR 2ERRIRMIER B, SRS 5 Ph i 5w S ARG LR SO RE T Bt (expressed sequence tags, ESTs) AT
g it RT — PCR il Northorn Z8 52 Bk . FIH] SSH 75k, M INAESRAR TR RS 27 /ML Pb A T R s p L H
BAE X EST 5ol A Bt &R RT - PCR Fil Northern 238 3k — L IE SE I Lycopersicon esculentum A% 545 Py I
FEWEEERY (xyloglucan endotransglycosylase, XTH) H:[K | Arabidopsis thaliana GTP 24 43K (GTP binding mR-
NA) JEEARRIR 2 A 5eke iy BOE S L3 P A ms, b BIRERGKREER . Wb, Pb AT, FEEEA 20
JEBERAEML, GTP Z55 AT ES 55 I3k N Pb A fF S .

KRERIE : WEEMHY); FINHSE; Phy SSH

PESES: X53 XEEESE: A XERS: 0529-6579 (2018) 01 -0029 -07

The screening and expression pattern analysis of lead
tolerant related gene in Viola baoshannensis
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Abstract: Viola baoshanensis, an identified Cd hyperaccumulator can also tolerate and accumulate a cer-
tain amount of Pb. To understand the resistance/enrichment molecular mechanism of Viola baoshansis to
Pb, suppression subtractive hybridization (SSH) was performed to screen gene segments induced by Pb,
and semi — quantitive RT-PCR along with Northorn blotting was then used to verify the relationship be-
tween the screened expressed sequence tags ( ESTs) and Pb tolerant/accumulation in V. baoshanensis.
Twenty — seven different cDNA fragments were obtained via sequences analysis of ¢cDNA inserts obtained
from SSH subtractive ¢cDNA library of V. baoshanensis roots. The results of both RT-PCR and Northern
blot analysis showed that two ¢cDNA fragments with high homology with xyloglucan endotransglycosylase
(XTH) and GTP binding gene were up — regulated under Pb stress. It could be speculated that, in re-
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sponse to Pb stress, cell wall might have some changes and GTP binding protein might play a role in sig-

nal transduction.
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Table 1  Primer sequences of RT — PCR of PS10, PS13
gene clone, and 18S rRNA

2l 51 -3

PS10 ltid TGCATTCGGACGGTAGA
T GAGGACTTGCCAAACAGAT

PS13 UF CAACAGTCAATTCATCCCAGTC
TUF AATGCAGCTCGTGCCAAT

18S tRNA L i CTGGCACCAGACTTTCCCTC

T CTTCTAAGGAAGGCAGCAGG

1.3.2 ¥ %% PCR #|H] Omniscript’" Reverse
Transcriptase ( QiaGen /A 7)) & il ¢cDNA 25 — 4%,
PLFE ISR N 18S rRNA 734 1 Wi NS, bk
5% PS10 1 PS13 5 EST 5l i Be e 5 1L S T i)
FEIRUEFE, FIF Primer Premier 5 %11 18S rRNA %
PSI0 i PSI3 B EST sl HBE |- FFy 525 1
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AbBEAR AR L RNA
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Fig. 1 Total RNA of control and 300 wmol/L Pb in
V. baoshanensis root

1. CK; 2. 300 pmol/L Pb**
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Fig. 2 Double strand ¢cDNA syntheses of
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Fig. 3 PCR detection of partial clone plamid of SSH library
1 —11: the PCR product of clone plasmid
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NA FE R B A XA FE FFE R 1T Rsal FiY14)
M AT 0.1 ~ 1 kb, d5es 32 BEAE 500 bp 72
A, S AaE RN, BEHEEUIROR B R (K
2), PCR M ES R o, SCPEH 24 KER 43 v b &%
AIAR B, F B/ T 150 ~1 000 bp Z[H],
PR 4E AR BOR/N 500 bp 2247 (K13)

2.2 EST RS #r

SRR R FEPLIN F Ry 140 e AR 40
AL BE, FrBOR/IME 120 ~890 bp Z 0], A 27
A R B S EER A WA (R2), BIITE
B A= TG S B A B R TIZ AR, AR
e S 2K O U fLlEs; @ MhaEask; ®
RS @ R @ HEIhaefe
cDNA (2), X5 EST vaf i Bl IS e )
SR Z Wy 4w rin . s, 4o 1B
B Ca — ATP Jif (type IIB calcium ATPase ) S0
W EIEKEF (ubiquitin extension protein) ' 7"
4@ miE A& E (putative metallothionein — like pro-
tein (Mi2) mRNA) " =46 S5 4R iaAy — 26 15 oAl



32

iR e (ASABHERRD

$57 %

AR SC B FE I, AN BRI R I S (succinate
dehydrogenase ) "' =" | Bl R H M B2 AE 3 i ( phos-
phoglyceromutase ) o= S 2 L SRS Ph A

(M N AT AR 22 A G BE k , HANE— AN
RS R, T — R AR A S

2 I SSH HARGLE H 1922 574215 5EFEAE GeneBank H (AL IR [R5 LR 45 5

Table 2 Blastn results of the different expressed

clones via SSH comparing with the genes in GeneBank

EST J35 YT 1) [R5 2 AR GeneBank {15 (E - 1) /RIEAEY)
e g
PSl oxidoreductase 44/49 (89% ) AK228425.1 (1e-05) / A. thaliana
PS2 mitochondrial peroxiredoxin 231/283 (81%)  AJ717306.1 (8e—33) / Pisum sativum
PS3 CHAPERONIN 20 52/59 (88% ) NM_ 122079.3 (4e -07) / A. thaliana
PS4 heat shock cognate protein ( SCHSP70) 144/162 (88% ) AF002667.1 (5e-42) / Solanum commersonii
PS5 chaperonin precursor 131/146 (89% ) U21139. 1 (1e=39) / Pisum sativum
Bii T2 R G 2
PS6 deltoides metallothionein 2a (MT2a) 41/42 (97% )  AF201384.1 (2 -10) / Petuniax hybrida
PS7 ubiquitin extension protein 75/88 (85% ) DQI16441.1 (6e —10) / Gossypium hirsutum
PS8 type 2 metallothionein 42/45 (93% )  AJ628146.1 (7e-08) / Posidonia oceanica
PSY membrane protein 109/131 (83% )  AY701397.1 (le—13) / Brassica juncea
PS10 xyloglucan endotransglucosylase — hydrolase  49/53 (92% )  AY365421.1 (4e —10) / Sesamum indicum
PSi1 type TIB calcium ATPase 90/107 (84% ) AY059633.1 (3e—11) / Medicago truncatula
e (5 S AR A

PS12 ATPase 75/91 (82% ) NM_ 125214.4 (3e-04) / A. thaliana
PSI3 GTP binding mRNA 90/107 (84% ) NM_ 121064.2 (3e-11) / A. thaliana
PS14 phosphoglyceromutase 128/146 (87% ) emb | X70652. 11 (2e-32) / R. communis
PS15 ACD11 (ACCELERATED CELL DEATH 11)  89/103 (86% ) NM_ 129023.3 (4e -16) / A. thaliana
PS16 Ptil kinase — like protein 74/85 (87% ) AF249318.1 (le -12) / Glycine max

ML IES
PS17 strictosidine synthase 30/31 (96% ) AB182104. 1 (6e —04) / Silene latifolia
PS18 threonine synthase 46/50 (92% ) NM_ 105939.3 (2 -08) / A. thaliana
PS19 putative succinate dehydrogenase 179/218 (82% ) AY063053.1 (6e-25) / A. thaliana
PS20 cationic amino acid transporter 55/62 (88% ) NM_ 112208.3 (le -08) / A. thaliana

Hoth

PS21 protein binding (AT2G18290) mRNA 57/67 (85% ) NM_ 127387.1 (6e —04)/ A. thaliana
PS22 unknown protein ( AT1G50040) 82/97 (84% ) NM_ 103892.2 (3e-10)/ A. thaliana
PS23 hypothetical protein 81/90 (90% )  AJ311660.1 (le—-20) / Gossypium hirsutum
PS24 unknown protein ( AT1G03140) 116/143 (81% ) NM_ 100196.2 (5e -09)/ A. thaliana
PS25 autophagy protein 9 27/27, 100% AMO085516.1 (le—04)/ Zea mays
PS26 putative COX VIla - like protein 37/41 (90% )  AY601870.1 (0.003) / Utricularia subulata
PS27 catalytic (AT4G24340) mRNA 38/41 (92% ) NM_ 118567.2 (2¢ -05) / A. thaliana
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Fig.4 RT - PCR analysis of the expression of the PS10 and PS13 clone
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Fig. 5 Northern hybridization of the PS10 clone
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Fig. 6  Northern hybridization of the PS13 colone
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