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22[\LcWRKY2 135 R A TR AR g SRIETH

AT REAET BRKT IO KHR BREA A E OBERK
CRER 2 RS P 057, AR LB B 3SF 0  , AREE 4 S TR A0, 4 350013)

BE  KJART-PCRARacetX R M-8 22 KR A F 4 B 2| 14K 3A1 809 bpaycDNA, F-af H
HATR DN oA, EREKA, ZF 5] A 141 044 bpt FF 3835 A4 4E (open reading frame, ORF); T
S 34T B BR, B4 & 438.61 kDa, F &% 49.46; %A% & i 5 8N (Cucumis melo)Fa#
JN(Cucumis sativus) ) 8 & & ¢ A8 L 5 84% VA L, BA & B 694k M, KB4 % ALcWRKY2I,
Wolf PsortF | 3 I 4 i, 58 A% T 40 i A% (nucleus) A . Motif Scans 47 27, LeWRKY21%& & it 69 & A&
BT 51 274~34045 . 279~33945 42325~33745 4 5] A WRKY R F 25 #1358, DNAZLE & 45 M IR A 476 45
M. BRI R, £ NLcWRKY218945 45 44 HC2H2A!, B T HUEWRKYE G KK
#. %K% FPCR(Real-time quantitative polymerase chain reaction, qPCR)#7 7, LcWRK Y21 E-A
R RN, TR LN AT AR L2 TR EF AR TR G, HRARAE, £t h AL d a9k
K FBAK. LeWRKY21HE B 6/ 22 )N St b ¢ R A K-P A oAt £ 0, [ 58 T -8 22 N oA
P22 F P B R A TR ), LR A LA L N AR T A AR AT AR NGRS T, AR LL6
FFe R AR 6Ll L NS AP AR 15T R IA T RAK. TR I, LWRKY21FE448 425" T F
RIBb 4 Rk B 2 4 LIRS TR, A3 de AR R RB RS, Mo, LOWRKY2I
L3822 NS AP 4R 422570 KA KT 2ok LB TR 853 hit KA SRR R G, G &
TR, mFIn, 4K B FLVRKY2 AR £ 2 JNR WAB L TR b AL — T o REAEA .

KA 22); LeWRKY21; #sg A1 B[R v b Rk oA

Cloning and Expression Analysis of Transcription Factor
LcWRKY21 Gene from Luffa cylindrical

Liu Jianting, Zhu Haisheng*, Wen Qingfang*, Wang Bin, Zhang Qianrong, Chen Mindong, Lin Hui, Xue Zhuzheng

(Crops Research Institute, Fujian Academy of Agricultural Sciences; Vegetable Research Center, Fujian Academy of Agricultural
Sciences, Fujian Engineering Research Center for Vegetables, Fuzhou 350013, China)

Abstract A length of 1 809 bp cDNA was isolated from Luffa cylindrical by rapid amplification of cDNA
ends (RACE) and reverse transcription-polymerase chain reaction (RT-PCR) techniques, which contained a 1 044 bp
open reading frame (ORF) that encoded 347 amino acids, with a predicted molecular weight of 38.61 kDa and a

hypothetical isoelectric point of 9.46. It shared over 84% identity with the homologous proteins from Cucumis melo
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and Cucumis sativus, proving that it was highly conservative. The acquired gene was named LcWRKY21. Wolf
Psort protection indicated that Lc(WRKY?21 protein was located in the nucleus, and Motif Scan analysis showed
that LcWRKY?21 protein had the domains of conserved WRKY, DNA binding and zinc finger in the position of
274-340, 279-399 and 325-337 sites, respectively. Homology analysis suggested that LcWRKY21 protein was a
member of the WRKY group II transcription factors. The Real-time quantitative polymerase chain reaction (qPCR)
revealed that LcWRKY21 exhibited a tissue specific expression, and the expression level in Luffa ‘Fusi-2’ fruits was
the highest, following by roots and stems, and the expression levels of flowers and leaves were lower. The levels
of LcWRKY21 were different among six Luffa varieties, and the expression in browning sensitive Luffa cylindrical
cultivar ‘Fusi-2” was higher than that in ‘Fusi-3’, ‘Fusi-4’ and Luffa acutangula Roxb (‘Fusi-5’ and ‘Fusi-6”) and
browning resistance Luffa cylindrical cultivar ‘Fusi-1°. The expression level of LeWRKY21 gene in different mature
period of ‘Fusi-2” was up-regulated from the day after pollination of 7 d to 35 d, then decreased. Furthermore,

the relative expression level of LcWRKY21 in ‘Fusi-2’ was up-regulated during fresh-cut browning processes,

suggesting that LcWRKY21 gene may play aregulatory role in Luffa browning process.
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cDNA Synthesis Kit). DNA$ 357 & (Synthesis
Kit). PrimerSTAR HS DNAX & . Taqg DNAEK &
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SYBR® Premix EX Taq™ I} [H TaKaRa/s @] H:
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1.3 2 N\WRKYEEPCRY &
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HRAENCBIH A [7] Y5 42) Fl WRK Y5E K] 1) ) ~F
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LS ILeWRKY21-F2, 51907 %14 5'-AGT GCA
GCA GCA TGA GAG GTT G-3', 5i# 5| #AUAP:
5-GGC CAC GCG TCG ACT AGT AC-3'Fiexf, #E47
PCRY™ 3, FEX4 14 F= Wy A7 7

AR 545 2 ) LeWRK Y2 TR~ X 387 51, ¥
v i PR 5 v R2AIR3 N Ui 51 4, 51 W) 7 B1IR2: 5'-
CTA GCT GCA CAC AAC ACA CAA TGT C-3' Al
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cDNAZ2H A . R35 1@ FH 51 WAUAPHEL XS, 47
PCRY 1. PCRY™ 14 =W 4 4l Ab Al o [ Jg 26 4 T4
Y TRRCE A A IR A =P, MEEFERFIX 5
A3 AN AT HHEAF BILeWRK Y21 2 K71

M ¥ 3K 15 I LcWRK Y213 [FlcDNA4: K., % it
ORFIE[f] 5| W) LeWRK Y2 1-EA S 6] 5| WILcWRKY21-R,
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5. BB HIUR o LeWRKY21-Fq: 5'-CAG
AA TAC CTT CTC AAT CTG CAA ATA CTT GA-3';
LcWRKY21-Rq: 5'-TCA AGT ATT TGC AGA TTG
AGA AGG TAT TCT G-3',
14 EREYERFS
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LcWRKY21-Rq(10 pumol/L), 0.4 uL Rox, JilddH,O %
25 uL, JE£EQPCRAL(ABI 7500) E#EATH 1. PCR%
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1.6 (2B aEfdSHaEEMERNE

22 JIC Ty 5 2 1Rl 2E 2% Dewanto 5521 J7
AT o i A S S 1 I 22 U R S )
kAT

2 HR
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221 LcWRKY2IAR %rhE& & Jith—B MR JF
Vo HT K, LeWRKY21 5 — /K 3E1 044 bpHJORF
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AN s TE X . SignalP73HT &K B, LeWRKY214&
HRA S S5 FFH Wolf PsortfE: 28 X} & [
5 SV 41 B 5 7 T 2 W, LeWRKY 2154 5% K 141 T
41 P A% (nucleus)H
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M: DL2000 marker; 1: £R5F X473 7=4; 2: 3' RACEF=47; 3: 5' RACEF=47; 4: ORFH H7=4).
M: DL2000 marker; 1: conserved region; 2: 3' RACE; 3: 5' RACE; 4: ORF PCR amplified.
Bl Ei@E22\LcWRKY21EFEPCRY 1&7r=4)
Fig.1 PCR amplified product of LcWRKY21 gene in Luffa cylindrical
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1
1

1 aaatccctttcttetttettectetetcaatttetecagttettecacagtttcaatcaatecececcgtetetgataaattettecactettee
91 tctttctctcacatcccacttettttetetetetacaaatcatetttccaaaaagaaaacccaaaaaaaaaaaaaaaaattaaagacgac

18

ggatggatgatgtgegetttttattettttgggtctetcaaaatticgettcagtttacactttattaaatcatggecagaagaatctaggg
271 ttccctetetetgttttecgateccaatttgeccaaactetecttettettettettettettgategeetetttetettecagttttte
36

gcccccattatgctcaatttcagctagctccttcagatttcgtgatttcgcccttttggggctctctcttttcaagcAGGAGGTT
1 M E E V
GAAGAAGCTAATCGAGATGCTGTTGAGAGCTGCCATAGAGTTTTGAATCTGTTGACTGTGGCGTCGCCTCAAGACCACTCGAAGCTCAGG
5 EEANRDAVESCHRVYVYLNLTLTVASPAQDHSZKTLR
541 AGTTGTTTGATGGCGGAAACTGGACAGGCTGTGTTTAAGTTTAGGAAGGTTTTGTGTCTTCTTGATTCTTCTGGGTTGGGTCATGCAAGG
3. S CLMAETGQAVFKFREKVLCLLDSSGLGHATR
631 GTCAGGAAGAAGAAGGTCAAGAGCTTTCAGTTTAATTCCTCTTCCCCTTTTCCTCTTCCCCAGTCCATGTTTTTAGAAACTTTTTCCCCT
65 VR KKKV KSFQFNSSSPFPLPQSMFLETTFSP
721 AATTGCAGAATGGACCTTCTCCAGGGGAGGAATTTGCAGATGGGTCCTCTTTCTTTGGGGAGCCCATCTTTGGAATTGAGCTCAAATGGC
9SS NCRMDLLQGRNLAQMGPLSLGS?PSLETLSSNG®G
811 AAAAGTTGTTCAATCCAACAACAACAACAACAACAACCTCAATCTGTTGGTCATTATCATCATCACTTCCTTCAGAACAGGGTGTTGTTG
125 K S C S 1 QQQQQ@QQPQSVGHYHHHFLAQNTRVYVLL
901 AATAGTAATCCTAATATTAATCCTAATGCTTCACAGCCTGAAATGGTGTATCTTAGGAGCAATAGTGGCATTAACTTGAATTTTGATAGC
155 NS NPNTINPNASQPEMVYLRSNSGTINLNTETDS
991 TCTAGCTGCACACAACACACAATGTCATCCACTAGGTCTTTCATTTCTTCATTGAGCATTGATGGGAGTGTGGCTAACTTGGATGGGAGT
18 S S CTQHTMSSTRSFISSLSTITDOGSVANLTDGS
081 GCCTTTCATTTGATCGGGGCGCCCCGGTCTTCCGATCAGAATTCGCACCATAAGAGGAAGTGCAGTGGGAGAGGGGAAGATGGGAGCGTT
260 F HLIGAPRSSDAQNSHHNEKRIEKTCSGRGETDSGS SV
171 AAATGTGGAAGTACTGGGAGATGTCACTGCTCTAAGAAGAGGAAACATAGAGTGAAGCGGTCGATCAAGGTGCCTGCAATTAGTAACAAA
245 K € G S TGRCHCSZ KIKRKHRY KRSTEKVPATSNEK
261 CTTGCAGATATCCCTCCAGATGATTATTCATGGAGGAAATATGGCCAGAAGCCAATCAAGGGTTCTCCTCACCCAAGGGGATACTATAAG
275 L ADIPPDDYSWRIKYSGAQKPIKGSPHPRGYYK
351 TGCAGCAGCATGAGAGGTTGTCCAGCGAGGAAGCATGTCGAGAGGTGTCTCGAGGAACCTTCAATGCTCATTGTTACATATGAAGGTGAA
30 CS SMRGCPARKHVERCLEEPSMLTIVTYTEGE
44 CACAACCATCCCAGAATACCTTCTCAATCTGCAAATACTccccatgaagacaattacccaaatgggattcaaaaatctccgaacaa
335 HNH PR T P S QS ANT *

45

531 tgtagcgaaactgcgacgagegteccgagtgttgetgtacatatggaatacttttgaagecagetttgtagettttttgagaggtgggttt
621 ccttgcaaaagectetttttaatcaatttggecaagaagtcagaatttagaaaagectggtgggatagactcaagagaattatgtggatta
711 gggtgtgaatgtaaaatcttgaaaaccttcatccttctectgeaattagtgettcaaacagetttgttattctaaataaaaaaaaaaaaaa

801 aaaaaaaaa

WA XIS WRKY 4 53 R IARHE T 5ITWRKY GQK, 77 HE N J& 2 46 % 15 T (ATG) R 1R B 05 F(TGA), ' RIZREB /2 R g5 f s C2H2, CFIHEE
SERPH b, B S R &k,

The gray area indicated the characteristic sequences of WRKYGQK in the WRKY transcription factor. The initiation codon (ATG) and termination
codon (TGA) were labeled by box. The conserved C2H2 domain was highlighted by an underline in which the motif C2H2 was in bold type. The

asterisk indicated the terminator.

B2 LcWRKY2IEEORFEKFTIR S EEEFS

Fig.2 OREF full sequence and corresponding amino acid sequence of LcWRKY21 gene

B3 LcWRKY21=REEHIFN
Fig.3 Prediction of tertiary structure of LeWRKY21

CCVO01211.1) A1 i SIWRKY 21 (Solanum lycopersicum,
NP_001315198.1)Z 12 /7 41| 4w i 1) [ 905 2 (4 i AHALL
PEI RN 85%. 84%. 63%. 62%F161%(F4). Ak,
BAVRIAIRE T 2N WRKY213%: [H 4> £-cDNAJF 71,
H¥s HoAw 4 NLeWRK Y21,

F| FGSDSHIMEGA4.0% 4 43 #T ¥ # 22 JR
LcWRKY21H13K B $l 7 I+ (Arabidopsis thaliana).
¥ (Nicotiana tabacum)F & JN(Cucumis melo)234™ [F]
TR WRKYHE R 45 ¥ Jo 3 9 i 85 1 53 10 &R G idk AL AR,
24N FER 43 AL DRI, 20 55 9 SFATAN LI,
Fegw b (1) 8 5T 23 0l 8 T 56T ISR WRKY 4% 5%

XP_008451288.1) MHEINtWRKY21(Nicotiana tabacum, FHFRIENES). T KB, 22 )KLcWRKY219%15
XP_016460022.1). K& GmWRKY21(Glycine max, FIWRKY 2 R & — ANWRKY R 57 45 #38, H &
NP 001304641.1). 5 /K CsWRKY21(Cucumis sativus, FERTNC2H2TY, & T ML T i) SR TR I WRKY 5%
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The underlined part represent for WRKY conserved domain, the conserved sequence WRKYGQK and zinc finger of C2H2 weremarked by asterisks
and arrows, respectively.
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Fig.4 Multiple sequence alignment of LeWRKY21 with other homologous sequences
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The phylogenetic tree was generated using MEGA4.0 program. The WRKY conserved domains were represented by yellow boxes, the exons were

represented by lines, and upstream/downstream untranslated regions were represented by blue boxes.
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Fig.5 Structure andphylogenic analysis of LcWRKY21
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Fig.9 The changes of total phenols content from Luffa in different fresh-cut time
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