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Abstract: The family of 14-3-3 proteins, which acts as homodimers or heterodimers, exists in all eukaryotic organ-
isms with highly conserved sequence. The regulatory function of 14-3-3 proteins is mainly mediated by phosphoerine/phos-
phothreonine motifs with two targeting proteins or two different domains in one targeting protien simultaneously. Based on the
conserved domains of Arabidopsis thaliana 14-3-3 protein as probe sequences, nine 14-3-3 genes including 4 e-type and 5
non-¢ type were identified from the Jatropha curcas protein database, and the physical and chemical characteristics, evolu-
tionary relationship, gene structure, cis-elements, and chilling stress response were systematically analyzed. The result
showed that 14-3-3 protein in J. curcas were highly conserved and classical 9-a-helix were found in all 14-3-3 proteins’
secondary structures. Seven exons were included in e-type gene structure and 4—5 exons were in non-¢ type. Multiple cis-
elements responsive to different homones and environmental stresses were found in upstream sequences of each 14-3-3 genes

in J. curcas. Quantitative RT-PCR revealed that Jc14-3-3b

Yrfm B H#3:2017-04-02
EETE % [ AR T (31460179) and Jcl4-3-3h were expressed differently in different
TEE v A (1980-) 5B LTI A, W, BIER  BF5 i tissues, abundant in stem and root, scarce in leaf. Chilling

AR Ay FAE Y . (E-mail ) bocai0406@ 163.com responsive genes Jc14-3-3b and Jc14-3-3h reached the
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highest expression level in stem and root after 0.5-3. 0 h chilling stress induction.
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Table 1 Quantitative RT-PCR primers for 14-3-3 gene in Jatropha curcas

A ERSIHFH(5'—3") KI5 9FH(5'—3") P (bp)
Jel4-3-3b GGAAATGGTGGAGTTTATGG AGGCAGAGGGAATGAGATG 281
Je14-3-3h CATTCGGCTGGGTTTAG TGTCAGAGGTCCACAAGG 200
18S rRNA AGAAACGGCTACCACATC CCAAGGTCCAACTACGAG 245
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Fig.1 Gene structure analysis of 74-3-3 family in J. curcas
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Table 2 Physical and chemical properties of J. curcas 14-3-3 proteins
TIPS smpag g B ORI REREE T SRTHH
Non-¢ class Jel4-3-3a 105630641 783 260 29 340 4.69 4
Jel14-3-3b 105638710 795 264 29 860 4.76 5
Jel4-3-3c¢ 105631597 786 261 29 430 4.76 4
Jel4-3-3d 105641669 753 250 28 380 4.75 4
Jel4-3-3e 105630684 762 253 28 580 4.87 4
& class Jel4-3-3h 105649664 789 262 29 730 4.84 7
Jel4-3-3i 105639213 780 259 29 660 4.74 7
Jel4-3-3f 105630532 789 262 29 900 4.88 7
Jel4-3-3g 105630618 762 253 28 910 4.77 7
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(0s) ,AA072553.1 , AAB07456.1 ,AAB07457.1 ,AAB07458.1 ,CAB77673.1 ,AAX95656.1 . BAD73105.1 L ABA94733.1,
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Fig.2 Phylogenetic analysis of 14-3-3 protein in J. curcas , Arabidopsis thaliana and Oryza sativa by MEGAG6.0 based on ClustalX alignments
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Fig.3 Conserved motifs of 14-3-3 proteins in J. curcas
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Jcl14-3-3g: 80
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Jel14-3-3¢ : 85
Jc14-3-3b : 85
Jc14-3-3d: 89
Jc14-3-3e : 90
Jc14-3-3h: 172
Je14-3-3i : 172
Jc14-3-3f : 172
Jc14-3-3g: 170
Jc14-3-3a : 175
Jc14-3-3c : 175
Jc14-3-3b: 175
Jc14-3-3d : 179
Jcl14-3-3e : 180
200 220 240 260
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Jc14-3-3i . 3 DOKMET SGKAGGGEDAE : 260
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Jc14-3-3b . A y ¥ AK QA IKEASERESGEGQPQQ- : 264
Jc14-3-3d ; N A TR R Y KD S T LIMOLLEDN LT LIT & D e | an ) 7 . 252
Jel4-3-3¢: § o5l ArHELD _ QLR e DETDES————————————— . 233
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Fig.4 Sequence alignment and conserved motifs of 14-3-3 proteins in J. curcas
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Fig.5 The secondary structure analysis of 14-3-3 proteins in J. curcas
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oA . FI5N, Jel4-3-3b %58 B M AE I oT 1 B
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Table 3 Cis-element analysis of 14-3-3 genes in J. curcas

WKL T2 S = iR A X 2 | Ui B AR /N 741K 4e
AR IS TR B it o Jel4-3-30 5
Jel4-3-3i W N TG 2 i Jel4-3-3g /b (A&
| IR R N AT

AR TS ()
PR 2 FER A FR
A B C D E F G H
Non-¢ class Jel4-3-3a - 2 2 1 - - 4
Jel4-3-3b 1 1 1 1 1 1 - 3
Jel4-3-3c - - - - - - - 2
Jel4-3-3d - - 1 1 - - - -
Jel4-3-3¢ - 2 - 1 - 1 4 4
& class Jel4-3-3h 3 2 - 1 1 - 2 1
Jel4-3-3i 3 - - 3 - 1 1 1
Jel4-3-3f - 2 - 1 - 1 2 4
Jel4-3-3g - 1 - - - - - -

A ABA W TT: (ABRE) ;B 7755 % W & 7T ( GARE-motif/ P-box/ TATC-box ) ; C: ZHMs 8 2614 (ERE) 3 D K2 1% 25 7T ( TCA-element ) ; E /%
TEWRA R TR (LTR) 5T R WE R AT (MBS) 5 G - i WA B2 e (HSE) s H: B -5 W R 25 76 ( TC-rich repeats) 5 —" TR ¥A .

2.3 IMEF 14-3-3 BEAREHAEALRIEDH
FEHZ5 K BT a5 SRR B, Je14-3-3b /i F-E
& 2K 14-3-3 FE AP e —fL & 5 AN T R R A
Jel4-3-3h /N T & 2 14-3-3 FE D R R KA A
(F2,K 1), BIN, %3 B, Jel4-3-3b 5 Jel4-3-
3h 43R /N TR & 2801 & 2 14-3-3 AP
PR N IC S AR A P bhaa T e 2 ) 2 AR
HEA X 2 A % 2R oo (LTR) , %&
FUAL st R 38 1 S it 98O R, X Jel4-
3-3b 5 Jcl4-3-3h #4725 5 5K M0 ik 4y
Mro G5RFKM, Jel4-3-3b 5 Jel4-3-3h £ /M 5 1)
KL E AN ik (AR 2 R e -
H 2 AN EEPR AR AR 25 rp Rk g, OO AR, T AE
- Sk ANXT B, HL Jel4-3-3h BB B4
BT Jel4-3-30(F 6) , XF Jel4-3-3b 5 Jel4-
3-3h FEfR RIS A E 22 S AR AT IR M 8 2R A T
5 R (K T) BN, Jel4-3-3b 5 Jel4-3-3h FETE
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