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Abstract: Plant annexin is a conserved calcium-dependent phospholipid binding protein involved in plant growth, develop-
ment and stress resistance. The sequence characteristics and expression patterns of the ANX gene family in C. oleifera remain
unclear. For this reason, the present study aims to investigate the expression regulatory mechanisms of this gene family in the
stress resistance responses of C. oleifera. Three ANX genes were identified from the whole genome of C. oleifera, and the
physical and chemical characteristics, evolutionary relationship, gene structure, conserved sequence, chromosome location,
expression level in different tissues and the content of annexin under drought stress were analyzed in the study. Phylogenetic
analysis showed that 15 different families were clustered into 5 groups, among which CsANX and CoANX1/2 from Camellia
were clustered into a large branch with similar motif patterns. Many cis-elements involved in light response and plant hormone
response were identified in the promoter region of COANX. Chromosome localization showed that the three COANX genes were
distributed on three chromosomes (A _chr 09/13/14) of C. oleifera. The expression pattern analysis showed that COANX
showed tissue-specific patterns in different growth stages and tissues. In addition, stress analysis showed that COANX3 showed
a high expression trend under drought conditions, while the expression of COANX3 in the treatment group sprayed with
brassinolide decreased. Under phosphorus and aluminum stress, the expression of ANX in C. oleifera increased significantly.
The above results indicate that COANX may play a key role in the stress resistance of C. oleifera. This study would lay a
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foundation for elucidating the molecular mechanism of ANXS in regulating the biological processes of plant growth and de-

velopment.
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Tab. 1 Physicochemical properties of COANX in C. oleifera
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Gene name Gene length/bp Number of Isoelectric Molecular Instability Aliphatic index Hydropathy
amino acids/aa point weight/kDa index index
CoANX1 2607 868 5.99 96.22 38.49 75.84 —0.344
CoANX2 2610 869 5.62 96.48 33.90 79.56 —-0.309
CoANX3 2592 863 6.18 95.05 38.11 85.16 —-0.137




328 o AE A F AR

547 %

F|F TMHMM Server v 2.0 il SignalP 6.0 %k
X CoANX 5 [ 5 B 45 44 A5 = IR EA T 0
R (R 2ME 1) BoR, 3 KEAA B
AESRK, H¥HA 1 AR X a5
R B AT 25~32 Z0H), Hf CoANXI1 A
CoANX2 %= MW ; CoANX1. CoANX2 .
CoANX3 Hij 60 ™% B MR 7 5 5 X (1) $ic it 73 )
Ro1L 20 35 NS A T — 0 Y AR R 4 R
0.23%. 0.55%. 0.16%.

CoANX  FI I R 45 fiim 25 5% (&l 2) &
N, Hgesrh oINS 2, kR
o-12JE, TG B-FEFA . CoANX1 & Ay JCHE ) 4 iy
di bR 57.60%, o-BR7E 7 LRy 24.31%, ZEAHEE &
Et R 18.09%; CoANX2 & I JC LI % ih 5 kb b
57.88%, o-BENE 5L 24.48%, FEMREE 5 LR
18.64%; CoANX3 & [0y JCHL N ih 4 Ltk
57.01%, o-BHE 5 A 22.94%, FEMEE 5 H A
20.05%. [AAf, A A PHYRE2 M Xf il %%

& 2 CoANX EBWBEIREHTN

Tab. 2 Prediction of CoANX protein transmembrane structure

HEA 5 R ) B A 5 R I B R A T 60 A2 HE MR 7E B I DX A A N i £ 200 65— 0 B ME R
Protein name Number of predicted TMHs Exp number of AAs in TMHs Exp number, first 60 AAs Total prob of N-in/%
CoANX1 1 25 1 0.23
CoANX2 1 25 2 0.55
CoANX3 1 32 3 0.16
CoANX1
—Transmembrane — Inside — Outside —— Signal peptide type —— Cleavage sites Other
S © M —— SP (Smc/SBI)
z ' e ‘ oG
= = OTEER
; S -
: :
2 o L et lafdatay | N
100 200 300 400 500 600 700 800 aa 0 4 0
EHF%) Protein sequence #E FJ¥% Protein sequence
CoANX2
—Transmembrane — Inside —— Outside —— Signal peptide type —— Cleavage sites Other
1.2 |
R o | —— SP (Smc/SBI)
< 10/ % 0.8 ——cs
iy £ OTEER
= 0.8 =
2 =
8 06 , 2 04
S ¥ 2
£ o4l A =
£ o) R
. TR A T, L T LT
B2\ e[ |
100 200 300 400 500 600 700 800 aa 0 20 4 0
% 1551 Protein sequence ZFEHFF¥ Protein sequence
CoANX3
X —Transmembrane — Inside —— Outside —— Signal peptide type —— Cleavage sites Other
° 12 l © 171 —— SP (Smc/SBI)
< 10\ < 0.8 ——cs
£ J ‘ 2 OTEER
= 08/ ‘ 2 i
g 06 £ 04 !
8 8 01l
A~ 04 ;;1 I
% 02 : T
27 = PSR h O puphy R ] T
O — J Il J
100 200 300 400 500 600 700 800 aa 0 20 4 0
ZE /%1 Protein sequence 3 Protein sequence

1 CoANX ZEEHBIELZEN (£ ) FESKEN (£&)
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Fig. 5 Gene structure of ANX genes in C. oleifera and C. sinensis var. sinensis
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