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Identification and Analysis of Zinc Finger Protein Family Genes with DHHC-Type Based

on the Transcriptome Data in Camellia oleifera

XU Jia-juan,ZHU Ya-yan,LI Fang,XU Jie, WANG Gang"
(Guizhou Academy of Forestry ,Guiyanag 550005,Guizhou ,China)

Abstract: DHHC (Asp-His-His-Cys)-type zinc finger proteins are involved in the palmitoylated modifica-
tion of intracellular proteins and play important roles in the growth and development,organogenesis,repro-
ductive development and stress response in plants. Based on the transcriptome sequencing results of Ca-
mellia oleifera ,23 DHHC-type zinc finger protein genes were identified,and the protein physicochemical
properties,domains and phylogenetic evolution were analyzed by bioinformation analysis. The predicted
DHHC-type zinc finger protein family members encode proteins ranged from 195 to 725 amino acid resi-
dues (aa) in C. olei fera ,and the genes contained DHHC-CRD domains, most their proteins contained 4 pu-
tative transmembranes, which were mainly located in the nucleus and cell membrane. Phylogenetic analysis
showed that the 23 genes were divided into four groups.which had different degrees of homology with Ar-
abidopsis thaliana and Oryza sativa. DHHC-type zinc finger proteins were genetically conserved among

different species. All of the genes were expressed in the leaves at different developmental stages of high and
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low seed setting plants of C. olei fera. CoODHHC9,CoDHHC13 and CoDHHC22 were up-regulated in the
leaves during shooting stage, while CODHHC6,CoDHHC12,CoDHHC18 and CoDHHC23 were highly

expressed in the leaves during flower bud differentiation and fruit ripening periods,and the expression of

these genes were up-regulated in the single plant with small fruiting amount and more flowering, these

genes may be involved in flower bud differentiation and flower development. The expression of CoDH-
HC5,CoDHHC11 and CoDHHC15 were lower in leaves of different stages. The results provide a basis for

further cloning and functional analysis of DHHC-type zinc finger protein family genes,and help to further

study the regulation function of the genes in reproductive development of C. olei fera.
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tion) 5 H K4 5 Pk A0 A= B 3 8 B9 1E 47 6 B R A
S R Bk B M S Ak 2 BRI I M 2
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Table 1 Gene bioinformatics analysis software
S H A YA B AR
FEAS AL M 5T 4 BT Expasy ProtParam(http://web. expasy. org/protparam/)
PSF S 43 B MEMES. 1. 1(http://meme-suite. org/tools/meme)
Y RE R CCDC(https://www. ncbi. nlm. nih. gov/Structure/bwrpsb/bwrpsb. cgi)
ERE2i N SignalP 4.1 Server(http://www. cbs. dtu. dk/services/SignalP/)
15 B55 X TM-HMM Server v. 2. 0Chttp://www. cbs. dtu. dk/services/ TMHMM-2. 0/)
TMpred(https://embnet. vital-it. ch/software/ TMPRED_form. html)
SV 41 i 5 A Plant-mPLoc Server(http://www. csbio. sjtu. edu. cn/bioinf/plant-multi/ # )
R GEHE AL A MEGAS. 0
0 HEE AN Tth 1) 8k R R AT BRAR AR S5 43 A, 23 A 3 PR 4 i 2

2.1 HMEDHHCEHEEAERRKENEE

T 20 o] A% 7 S A RN PR Y S |l blast L XA
R %, 15 63 4 DHHC R4 E H
FEHF A, 5 SMART Fil CCD X 4 5 25 44 328 119
ik . 34T 23 A~ B AT 52 DHHC B8 45 1 i P
G ARG He I SR 4 unigene H B 3L 1D
KINF G — %5 (CoDHHC1~23) (% 2), 5
B2 R 23 A~ DHHC BIEEHR R A AR K/ Ry 731
(CoDHHC1)~2 994 bp(CoDHHC17)., #|H Ex-

pasy ProtParam X} DHHC B 4F38 & H 3 H K ik 4

B FEBR Bl 194 ~725 aa, T A BEIE 4> T
K/ANHK 21, 89~78. 44 ku, ZEHL S K/NN 518~
10. 01, H B4 34 CoDHHC & & /N T 7,
WRRPE . H A4 20 4~ CODHHC HEH & R B KT 7,
TBHRPE . BIOR R  DHHC & (A 75 A [\ 1Y 8 5 5%
HAYS IR EE R . ARERBSIT R A
10 4~ CoDHHC AWM AT ERREKR T 10, HAF
EEMAHA 134 CoDHHC A NBEEENA. F
P K8 B0 — 0. 541~0. 503, Hiff 10 4> CoDH-
HC B FH B KB R T 0, sk E A, H
RAISAEANFRERERA.
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Table 2 DHHC gene family information of C. olei fera
B S D ﬁ%@ﬁ SFE Ed N%E HEE}? ”\wm DPG DHHC TTxE B Wémﬁﬂ
2 $H/aa  /ku M EEg g AH HEH(GRAVY) Hifi Z5 T Egioh JE i

CoDHHC1 DN28022_c0_gl 243 27.50  8.58  48.71  86.67 —0.063 26~28 62~109 176~179 2  ZijaH%
CoDHHC? DN64633_c0_gl 337 38.40  8.92  37.57  90.36 0.131  223~225  255~302 4 MR
CoDHHC3 DN74207_c0_g2 235 26.83 10,01  33.92  67.70  —0.541 11~58  127~130 2 #iMi#%
CoDHHC4 DN92343_c0_gl 300 33.81  9.05 42,02 89.73 0. 064 78~80  127~174 240~243 4 MR
CoDHHC5 ~ DN101022_c0_gl 300 33.20  8.75  30.70  97.93 0. 320 55~57 86~133  226~229 4 4R
CoDHHC6  DN110812_cl_g2 429 48.51 8.72 43.58  79.25 —0.085  115~117 167~214 283~286 4 (/R 400
CoDHHC7 ~ DN111063_c3_gl 347 39.78  8.78 42,59  95.79 0.165 165~212  274~277T 4  #j#
CoDHHCS ~ DN111063_c3_g2 346 39.83  8.70  39.60  94.71 0.165 165~212 274~277 4  4ijE#
CoDHHC9 ~ DNI113343_cl_g2 635 69.39  6.24  33.72  87.62 —0.148  344~346  383~430 502~505 4 MK
CoDHHC10  DN114914 ¢2 gl 379 42,27 9.10  39.99  90.34 0.235 189~236 4 AR
CoDHHC11 ~ DN115815_c0_gl 656 71,42 8.53  53.82  71.94  —0.321 71~73  156~203 282~285 4 A%
CoDHHC12  DN116100_c0_gl 276 31,17 8.83  47.18  103.41 0.326 66~68 98~145 210~213 4 ZijufE
CoDHHC13  DN116689_cl_g2 424 48.39  8.36  47.67 81,98  —0.184 87~89  140~187 256~259 4 A
CoDHHC14  DNI117057_c0_gl 264 29.92  8.42  39.60  95.19 0.219 66~68 98~145 210~213 4
CoDHHC15  DN117454_cl_g7 307 35.47 5,18 36,94  72.93  —0.409 16~63  129~132 2 ZiMi#%
CoDHHC16  DN117684_c2_gl 204 23.18  8.25  32.44 103.58 0.503 80~82  134~181 3 AT 0
CoDHHC17  DNI117690_c5_gl 725 78. 44 8.38  55.10  79.86 —0.167 71~73 179~226  305~308 4 MK
CoDHHC18  DNI118353_c0_gl 447 49.90  8.88  39.21  84.32  —0.035 106~108 155~202 271~274 4  AMIRE A0
CoDHHC19  DN119244_cl_gl 195 21.89  8.91  31.87  84.00 0. 026 10~12 49~96  168~171 4 4%
CoDHHC20  DN120422_c0_gl 436 48.05  9.46  56.79  84.33  —0.198 4~51 2 MK
CoDHHC21  DNI120422_c0_g2 496 54.58  8.57  60.00  75.67 —0.327 60~107 1 e
CoDHHC22  DNI121240_c0_gl 448 49.87 8,73 34.78  78.91  —0.158  107~109  157~204 4 BRI A0
CoDHHC23  DNI121450_c0_gl 235 27.19 6,07 45,60  77.96  —0.115 13~15 55~102  169~172 2 #ijE#
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Fig. 1 Analysis of DHHC gene family protein structure in C. olei fera
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Fig. 2 Sequence logos of DHHC domains in C. olei fera
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=
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fifi e ihy 23 > DHHC BBE 45 8 3R N, R A= W0 5
B2 03 A7 5 1 0 L BLAR M B I 00 L A L AR RS
Sit IR R I E R AF AT o S RE WL 23
4~ CoDHHC #H ¥ 1 AMRSF ) DHHC-CRD
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T2 B EIX P H R A KR RTRE T B A A
JF BRI 2R X T B A B s 2H W e B0 4 B 4 0 R oh
iR 22 P e 8,



T b bk B 27 4l

Name p-value  Motif Locations
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Fig. 3 Distribution of conserved motifs in the DHHC gene family members
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