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Application of Ground Cover Plants in Roof Greening

YIN Juan' ,CHEN Li-wen' , XU Yun-long’
(1. Xinyang College of Forestry, Xinyang, Henan 464000; 2. Jiangxi Province Double Gold Citrus Experiment Station, Zhangshu, Jiangxi

331213)

Abstract: Based on the brief introduction of the characters of roof greening, the types of roof greening, planting

requirements of roof greening,ecological benefits of roof greening,the excellent properties of ground cover plants in the

application of roof greening were mainly described,in order to provide a reference for plant selection and configuration.
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Fig. 1 Electrophoresis of RNA
Note;: 1 ~ 3. Different
“Ninggi No. 1’ plants.
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Fig. 1 Electrophoresis of PCR
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10 20 30 40 50 60
1 TTGGATGGAACTTGTGGACGTTTATCAGAAAGTAGCTCGAGTGATGAAGAGTCTTGTTGC
1 LDbe6¢GTCGRTLSESSSSDETESTCEC
80 90 100 110 120
61 AAGAAACTGAGGGAAGAACACATAAAAACTAAGTTTTCTGTCGTTTCTATGAGAACTGAA
21 K X L REEHNTZXKTI KT FSVVSHRTE
130 140 150 160 170 180
121 GCATCTGATACAAGTCTTATAGTGAAGGATGGTTATCAATGGAGGAAATATGGGCAGAAG
41 AASDTSLTITVEDGYQ|WRIEKYG QK
190 200 210 220 230 240
181 GTAACCAGAGACAACCCTTGTCCAAGAGCTTACTTCAGATGCTCATTTGCACCTGGTTGC
61 VT RDNPCPRAYTFRTCSTFAPGEC
250 260 270 280 290 300
241 CCTGTCAAGAAAAAGGTTCAAAGAAGCATTGAAGATCAGTCTATTGTGGTAGCAACATAT
81 PVEKKZKVQRSTIEDI QSTIVVATY
310 320 330 340 350 360
301 GAAGGAGAACATAACCATCCACGAACCTCAAGACTTGAATCAGGTCCAAGTACAAATACT
101 EGEHONHHPRTSRLESGPSTNT
370 380 390 400 410 420
361 TCCACAGCCAGCCGATTAAATGTGACAACTATCGCGGGCACTACTACTTCAGTGCCTTGC
121 S TASRLNVTTTIAGTTTSVPC
430 440 450 460
421 TCTACCACTCTCAATTCCTCAGGACCAACCATCACTCTCGATCTTAC
141 S TTLNSSGPTTITTLTDTL

B3 LoWRKY HMEZERF I SHESHEERFT]
Fig. 3 Nucleotide sequence and deduced amino acid sequence of LOWRKY

Conserved domains on [lcl 16583] View concise result {m

Local query sequence

Graphical summary  show opti

Query seq.
Specific hits
Non-specific
hits

Super families

B4 K LOWRKY RFX
Fig. 4 Conserved region prediction of LOWRKY

| L Max | TotallOueryl B 1 Max .
l Description value Lident Accession
710

I Solanum lycopersicum WRKYY (LOC100191122). mRNA >gb[EU755370.2| Solanum lycopersicum isolat WRK'Y 1000.3 WRKY mRNA, complete cds 710 97% 0.0  95% NM001247468.1
™ Solanum lycopersicum WRKY transcription factor 2 (LOC100301937), mRNA >qb|FJ654264.1| Solanum lycopersicum WRKY transcription factor2mRNA, comp 677 677 97% 0.0 93% NM001247335.1
{7 Solanum lycopersicum WRKY transcription factor 1 (LOC100301944), mRNA >qb|FJ654265.1| Solanum lycopersicum WRKY transcription factor | mRNA, comp 655 655 97% 0.0 92% NM 0012473721
I™ Solanum lycopersicum cDNA, clone: LEFL1013AE10, HTC in leaf 641 641 97% 2e-180 91% AK320773.1

™ Solanum lycopersicum JA-induced WRKY protein (LOC100736443), mRNA >qb[FJ654291. 1| Solanum lycopersicum JA-induced WRKY protein mRNA, complete 619 619 94% 6e-174 91% NM 001247597.1
™ Nicotiana tabacum wizz mRNA complete cds 547 547 97% 3e-152 86% AB028022.1

7 Capsicum annuum WRKY family transcription factor mRNA, complete cds 545 545 97% le-151 86% AY789641.1

™ Capsicum sinensis WRKY transcription factor 40 mRNA, complete cds 363 363 99% 7e-97 78% JQ820201.1

I"" PREDICTED: Solanum lycopersicum probable WRKY transcription factor 40-like (LOC101246812), mRNA 291 291 62% 4e-75 82% XM 004235893.1
™ Solanum lycopersicum cDNA, clone: LEFL2006J14, HTC in fiuit 291 291 62% 4e-75 82% AK326408.1

I Boea hygrometrica transcription factor WRKY | (WRKY 1) mRNA, complete cds 280 289 65% le-74 82% FJ222453.1

" Ricinus communis WRKY transcription factor, putative, nRNA 279 279 63% 2e-71 81% XM 0042539455.1
™ Jatropha curcas CL4908. Contiq2 JC-CK 1A transcribed RNA sequence 273 273 63% le-69 80% GAHKO01011818.1
{7 Capsicum annuum WRKYd transcription factor mRNA, complete cds 269 269 62% le-68 80% GQ249255.1

I Populus trichocarpa predicted protein, mRNA 268 268 65% 4e-68 80% XM 002332040.1
" PREDICTED: Glycine max probable WRKY transcription factor 40-like, transcript variant 2 (LOC 100807966), mRNA 253 253 63% 9e-64 79% XM 003530218.1
" PREDICTED: Glycine max probable WRKY transcription factor 40-like, transcript variant 1 (LOC100807966), mRNA 253 253 63% 9e-64 79% XM 003530217.1

B 5 #id LOWRKY Byt 34558
Fig. 5 The result of LA(WRKY by Blast
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Consensus
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NM_001247468
Consensus

KF181204
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Consensus age ag gaaga ca
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JQ820201
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NM_001247597
NM_001247468
Consensus
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AY789641
AB028022
NM_.001247597
NM_001247468
Consensus

KF181204
JQ820201
AY789641
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Consensus tatgg ca aa gt ac agagacaa Ccctt

KF181204
JQ820201
AY789641
AB028022
NM_001247597
NM_001247468
Consensus

KF181204
JQ820201
AY789641
AB028022
NM_001247597
NM_001247468
Consensus gaa aaggt

KF181204
JQ820201
AY789641
AB028022
NM_001247597 H GCAACATATGAAGGAG/

NM_.001247468 G GCAACATATGAAGGAG

Consensus gt gcaacatatgaaggaga ca aaccatcca

KF181204
JQ820201
AY789641
AB028022
NM_001247597
NM_001247468
Consensus

KF181204
JQ820201
AY789641
AB028022
NM_.001247597
NM_001247468
Consensus tga acta

KF181204
JQ820201
AY789641
AB028022
NM_001247597
NM_001247468
Consensus

KF181204
JQ820201
AY789641
AB028022
NM_001247597
NM_001247468
Consensus gaccaaccat actct gatct

gl 6 4142 LAWRKY ByEE T 45 R
Fig. 6 LAWRKY after alignment
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i Solanum lycopersicum WRKY 1
i Solanum_lycopersicum WRKY 2
i Solanum lycopersicum WRKY

B Capsicum annuum WRKY

W Nicotiana tabacum wizz

HIFC Lycium barbarum WRKY

%% Camellia sinensis WRKY40

- HEE Boea hygrometrica WRKY 1

IR Ricinus communis WRKY
/A F- Jatropha curcas WRKY
SJI:J{:”{*ZJ Populus_trichocarpa WRKY
HM% Vitis aestivali WRKY 4
PEREETE Medicag truncatula WRKY

LIRS Arabidopsis thaliana WRK Y40

—
0.05

WK Cucumis sativus WRKY 12

7 F A MEGA 5.0 X R R4 #sEIRN WRKY EEZERF 5 RSR
Fig. 7 Phylogenetic tree of LOWRKY from various organisms by MEGA 5. 0
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WRKY §%5% N 738 # LUl KB L7, BA
FR A ) BA AR, (H B N R IR TP FE R R 2 57
HiF 8 AT, LOWRKY FEMIFC RS R IA R 1 it 3R
BB FEAR ARG B KA, Uil LOWRKY fEAAC
ESEAREEPEEERNEM, TRREESSMIEK
YRR,

3.00
250
2.00
1.50 |
1.00 |

WRKYFIXS £k &

0.50

0.00

=

e R

B 8 LoWRKY BEEEMICAERE PHIRIZ
Fig. 8 LAWRKY gene expression in different organs of

Lycium barbarum L.
3 g

WRKY 2 —E7EM Y o & B REPRAE F e s R 4
BT BRI ES SHEY N EKME T, 7
YR Uha APom RO . WRKY SR 83
FEE 20 8F —BKY 60 MEERE WRKY {R-F
SRR, H N JLF- ¥ WRKYGQK # 1) —MR5F Y 7
B FERXA S C-om B A — A H B SF IR 4540
C2-H2 s(# C2-HC™, ph4h, WRKY if4 NLSGZE it

3 LZs GRS LU R E & 2 &R AR AR
BER AN B & R BRI S A bk a5

WRKY ZEZ AL ZFE 2 5K 2R
FERIETT . WRKY R R R A 5k, A 4H
UM POGE BT F AR R, IR R, AT
WRKY H:H7E RS Rk fem, M7EM Rk BB,
TR ARG BFRE, Aoki L BRI R, BHiHA 2
A8 WRKY Z5 #3819 B B (TC89462 11 TC95361) , b
SRS R 5 B R B % 0 1 ) A . Turck
EOE A, WRKY # RN FRES B BB 7 W
B4Rz 5aENERIAE. UEIFERHELRELT
FIFEH =4 TTG2 2B T &4A WRKY 45# 1 X
B0 5 ko3 v ELAG B ) WRKY 2544 i) SUSIBA?2 %
FH T, BB S S ISOL(FIEMEEEPD B3 FIX
i) W-box, b f5 5 SUREGEEREE 5 R T 45 & , LI
#E ISOL F [H {5 5%, SEBLN e & R TR 5 5 i Bt e
WRKY [ F 5 18 9 Bk K 1k & 40 09 & B AR 18 7 4 4
XKD FEAKREREFAFI R RS T 77 & WRKY
ST H), g OsWRKY71 & — Fhi% s il &+
5 GAHEFH o« FEM BRI AMY32b Jg 31 F X 8 /Y
W-box Z54& , il 2 A % 5%, RAE MR 4l e b R & 5%
KT, Xu S EARIE HPIESE GaWRKY1 A8 34075 AL 44
WA L I i oh 7 R R R K. BRTE X
WRKY M 550 BR F LA AR A Y sk BB AR AE Y » b
ETFAETT Z A, WRKY B FHIE LI 6E% 21k
Bk,

93

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

- EYEAK -

wF @ ¥ 201320):89~94

R E KI8T Mfd LoOWRKYS 3 R B,
FHXFH P B M Rk s AT T W44, it —
WFST %3 A ) S RE , 4 5 3th ok A8 MO AT B9 2 K L R T A
2, DT 45 B AR AT & B T R P B 45 O AR AR —
=Y.

S 3k

[1] Tshiguro S,Nakamura K. Characterization of a cDNA en-coding a novel
DNA-binding protein,SPF1, that recognizes SP8 sequences in the 5, upstream
regions of genes coding for sporamin and beta-amylase from sweet potato[ J].
Mol Gen Genet,1994,244(6) :563-571.

[2] Rushton P J,Macdonald H, Huttly A K,et al. Members of a new family
of DNA-binding proteins bind to a conserved cis-element in the promoters of
a-Amy?2 genes[J]. Plant Mol Biol,1995,29(4) :691-702.

[3] Rushton P J, Torres ] T, Parniske M, et al. Interaction of elicitor-
induced DNA - binding proteins with elicitor response elements in the
promoters of parsley PR1 genes[J]. EMBO J,1996,15(20) : 5690-5700.

[4] dePater S,Greco V,Pham K,et al. Characterization of a zinc-dependent
transcriptional activator from Arabidopsis[]]. Nucleic Acid Res,1996,24(3) :
4624-4631.

[5] Yoda H,Ogawa M, Yamaguchi Y,et al. Identification of early-responsive
genes associated with the hypersensitive response to tobacco mosaic virus and
characterization of a WRKY-type transcription factor in tobacco plants[J].
Mol Genet Genomics,2002,267(2) :154-161.

[6] DongJ X,Chen C H,Chen Z X. Expression profiles of the Arabidopsis
WRKY gene super family during plant defense response[J]. Plant Mol Biol,
2003,51(1) :21-37.

[7] Qiu Y P,Jing S J,Fu J,et al. Cloning and analysis of expression profile
of 13 WRKY genes in rice[J]. Chin Sci Bull,2004,49(20) :1860-1869.

[8] Eulgem T,Rushton P J,Robatzek S,et al. The WRKY super family of
plant transcription factors[J]. Trends Plant Science,2000(5) ;:199-206.

[9] Turck F,Zhou A, Somssich I E. Stimulus-dependent, promoter specific
binding of transcription factor WRKY1 to its native promoter and the defense-
related gene PcPR1-1 in parsley[J]. Plant Cell,2004,16(10) :2573-2585.

[10] Zhang Y J,Wang L J. The WRKY transcription factor super family its
origin in eukaryotes and expansion in plants[J]. BMC Evol Biol, 2005,5(1) ;
1-12.

[11] Kalde M, Barth M, Somssich I E, et al. Members of the Arabidopsis
WRKY Grouplll transcriptional factors are part of different plant defense
signaling pathways[]J]. Mol Plant Microbe Interact,2003,16(4) :295-305.
[12] A&FT. TEMCTRIML 8. T EAR TR, 1999.29-30.

[13] *BEE, T, L=, % ARG TEMCREERRZRNE
IR B [T]. £l B2 B9, 2009,30(1) < 1-4.

[14] Johnson C S,Kolevski B,Smyth D R. Transparent test a GLABRA2,a
trichome and seed coat development gene of Arabidopsis,encodes a WRKY
transcription factor[J]. Plant Cell,2002,14(6) :1359-1375.

[15] Zhang Z L,Xie Z,Zou X,et al. A rice WRKY gene encodes a transcrip-
tional repressor of the gibberell in signaling path way in aleurone cells[J].
Plant Physiol,2004,134(4) :150-1513.

[16] Wu K L,Guo Z J,Wang H H,et al. The WRKY family of transcription
factors in rice and Arabidopsis and their origins[J]. DNA Res, 2005,12(1)
9-26.

[17] BEZR3%, ARk, #Y WRKY 5% 2 H FRS R R R AR B
SRR R FILT]. REER RS ,2010(2) : 21-26.

[18] Aoki K, Yano K, Suzuki A, et al. Large-scale analysis of full length
cDNAs from the tomato (Solanum lycopersicum) cultivar Micro-Tom a
reference system for the Solanaceae genomics[]J]. BMC Genomics, 2010, 11
(3):1471-2164.

[19] Sun C, Palmgqvist S, Olsson H, et al. A novel WRKY transcription
factor, SUSIBA; , participates in sugar signaling in barley by binding to the
sugar-reponsive elements of the isol promoter[J]. Plant Cell, 2003,15(9)
2076-2092.

[20] Shree P P,Imre E S. The role of WRKY transcription factors in plant
immunity[ J]. Plant Physiol,2009,150(4) : 1648-1655.

[21] Xu Y H,Wang ] W, Wang S,et al. Characterization of GaWRKY1,a
cotton transcription factor that regulates the sesquiterpene synthasegene(+)-
dalta-cadinene synthase-A[J]. Plant Physiol,2004,135(1) :507-515.

Cloning and Expression Analysis of WRKY Gene Segment in
Lycium barbarum L.

WANG Lijuan, GAO Wei-feng, GUAN Cui-ping, WANG Yan-cai
(Ningxia University, Yinchuan, Ningxia 750021)

Abstract: Taking Lycium barbarum L. as material, primers were designed according to WRKY conserved transcription
factor fragment form known species. Lycium barbarum L. WRKY gene fragments were cloned by RT-PCR method.
Sequence of the fragments obtained was analyzed. The expression of Lycium barbarum L. in various organs was identified
by Real-time PCR. They all contributed to research the function of WRKY transcription factor of Lycium barbarum L.
The results showed that the cDNA fragment was 467 bp and named LOWRKY (GenBank : KF181204). Sequential analysis
indicated that the sequence contained WRKYGQK conservative domain, and the similarity with Solanum lycopersicum
WRKY and Nicotiana tabacum wizz were 95% and 91% ,respectively. The results showed that WRKY gene sequence in
Lycium barbarum L. was cloned successfully. Real time PCR analysis showed that the LAWRKY gene was highly
expressed in fruit. The expression level reached the lowest level in leaf. LOLWRKY didn’t express in root.

Key words: Lycium barbarum L. ; WRKY transcription factor;gene cloning;expression analysis
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