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Wholegenome identification and expression analysis of
actin gene family in Chara braunii
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(Key Laboratory of Bio-Resource and Eco-Environment of Ministry of Education,

College of Life Sciences, Sichuan University, Chengdu 610065, China)

Abstract; In order to understand the potential functions of actin in the growth and development of Char-
ophytes, bioinformatics methods were used to analyze the actin gene family in Chara braunii. A total of
16 actin genes were identified in Chara braunii , and they were renamed as CbACT1 ~CbACT16 accord-
ing to their order on scaffolds with 361 to 1182 amino acids, and the relative molecular masses ranged
form 39 886. 71 to 117 256. 72 Da, and protein isoelectric point was range from 4. 68 to 8. 93. Subcellular
localization prediction indicated that 15 actin genes were located in the cytoplasm; and only one in the
chloroplast. The secondary structure of the actin gene was mainly composed of random coils and o-heli-
ces. Only one pair of paralogous genes derived from segmental duplication was found in the collinearity

analysis. The phylogenetic results divided actin genes into two subfamilies with the same subfamily tend
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to have similar exon distribution and more common motifs., Promoter cis-element analysis indicated that

16 actin genes were involved in many biological activities including biotic and abiotic stresses, hormone

regulation and light response. Further tissue expression analysis suggested that 16 genes were differenti-

ally expressed in four different tissues, indicating that they have different functions in the growth and

development of different tissues. Therefore, the actin gene family may be involved in the development of

different tissues and response to biotic and abiotic stresses of Charophytes.

Keywords: Chara braunii; Actin gene family; Phylogeny; Tissue expression difference
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2.1 # #
A3 PR S 8 1 35 [ AL SCPF R B SCHE R 30T

Phyzome & K 21 %0 ¥ 2 Chttps: //phycocosm. jgi.
doe. gov/Chabral/Chabral. home. html) , 15 7+
Actin JER 5T 8T ARG I A 58 2 TAIR
( https://www. arabidopsis. org/browse/gene-
family/index. jsp).
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ZIa), PRS2 5 7E 4. 68 (COACT12) ~ 8. 93
(COACT1D) Z i), BA = A i PE 8 A R (e 2%
HL 5 > 7) AR A e B i (B S L i > 7).
MR KBZBEER, BT 2 A~ H
(CbACT1,COACT15) J i K M & 11 b G- 14 35 7K
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0. RfaEmBEWHA 7 4 HE [ (CLACT2,
CbACTS5., COLACT7. CbLACT11, CbACT13,
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Tab. 1 Basic characteristics of the Actin gene family of Chara braunii

2R B 1D HAEMKE AN TR /Da BIEEHLS SRR R ARESRE R ESERAE AL
CbACT1 mRNA_19570 406 44 398. 83 5.58 0. 005 37.77 98. 88
CbACT2 mRNA_12128 560 57 696. 21 5.23 —0. 107 53. 24 82.58
CbACT3  mRNA_25020 452 49 609. 37 5.39 —0. 318 39.72 81.73
CbACT4 mRNA_28642 378 41 727.74 5.3 —0. 155 37.17 84. 83
CbACTS mRNA_735 715 77 998. 06 8.08 —0.279 50. 49 79. 37
CbACT6 mRNA_13453 380 41 760. 84 5.52 —0.137 32.8 85. 15
CbACT7 mRNA_13456 1182 13 3461. 85 5.91 —0.395 47.32 80. 63
CbACT8 mRNA_13462 377 41 595. 48 5.38 —0. 175 39.12 85. 32
CbACT9 mRNA_17292 361 39 890. 76 5. 74 —0.122 35. 36 86. 14
CbACT10 mRNA_19355 377 41 453. 28 5.37 —0.152 35.35 85.59
CbACT11 mRNA_24387 580 65 286. 22 8. 93 —0.355 40 78.93
CbACT12 mRNA_27207 434 48 696. 44 4. 68 —0.434 39.62 77.88
CbACT13 mRNA_28569 1057 11 7256. 12 6. 45 —0. 286 41. 83 83. 39
CbACT14 mRNA_29937 361 39 886. 71 5.73 —0. 159 35. 48 86. 69
CbACT15 mRNA_35371 375 39 898. 75 5.31 0.118 62.33 98. 07
CbACT16 mRNA_1279 627 68 483. 15 8.37 —0.199 40. 97 84. 09

3.2 Z—REMTINETMEMEESSS T
V40 it 5 A T W R B T COACT13 E A T

Mgk 22 Ah HAR I A T A BT (3R 2). S T
— L T Actin F K G4 23 0] 45 R RRAIE %) 3k
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(ChACT15)~22. 22% (CbACT1) , B £ i 1% L 151l
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Tab. 2 Actin subcellular location and secondary structure of Chara braunii

TYEEMI L/ % Percentage

LR AR B 1D 7240 M E o7
a B8/ %% FeRL A/ 20 KA/ Y RS/ %

CbACT1 mRNA_19570  cytoplasm 38.52 31. 85 22.22 7.41
CbACT?2 mRNA_12128  cytoplasm 26.48 46. 51 18. 25 8. 77
CbACTS3 mRNA_25020  cytoplasm 30. 34 44,58 18. 81 6. 27
CbACT4  mRNA_28642  cytoplasm 39, 26 32. 36 20. 95 7.43
CbACTS mRNA_735 cytoplasm 35.43 40. 20 16. 95 7.42
CbACT6 mRNA_13453  cytoplasm 38. 26 34. 04 20. 84 6. 86
CbACT7 mRNA_13456  cytoplasm 35.06 34. 55 20.75 9. 65
CbACTS mRNA_13462  cytoplasm 34. 84 35. 64 22.07 7.45
CbACT9 mRNA_17292  cytoplasm 38. 89 34,72 19.72 6. 67
CbACT10 mRNA_19355  cytoplasm 37.50 34. 04 21. 54 6. 91
CbACT11 mRNA_24387  cytoplasm 36. 44 36. 96 19. 69 6. 91
CbACT12 mRNA_27207  cytoplasm 37. 64 40. 42 15. 24 6. 70
CbACT13 mRNA_28569 chloroplast 37.41 33.62 18. 37 10. 61
CbACT14 mRNA_29937  cytoplasm 38. 89 33. 89 20. 83 6. 39
CbACT15 mRNA_35371  cytoplasm 41.18 40. 91 12. 30 5. 61
CbACT16 mRNA_1279  cytoplasm 34. 82 34. 50 19. 17 11. 55
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K K FR L [H 25 46 R AIE o A 5 X0 A [Q A8 3 1Y
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A Actin FEHF W E5H) AT » K IR IR]— 255 i L ]
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[L-coacto —m Bmos
_‘ L—CbACT10 1—mm
| ——coacT1a 1—mm
CbACT2 ™
CbACT4 ™
CbACT6 HW
CbACT? AA——— W
CbACT15 M4
cbACTs MH—7F————— P
| coacT16 HH
— coacT13 HA———H—+—+H— HH
L CcoACTs -

bACT11 H
coacTi2 H
CbACT1 L 1 11 Il ] ! 111 i |
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B 1 CoACT &Gttt 2K B 454
Fig. 1 CbACT protein evolutionary tree and gene structure
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G s T2 TR SR SRR AR
MEME 7£4; T H X% S G5 A PR <7 56 7 1T T
TR 4B s 45 R 2 7R : motif7, motif3, motif6 7E Fr
A7 ERAEAE 8 T FE AR SF P 4, Wl e AR
Actin FE PR FGARST 4546 800 S8 P 91 T A7 A8, S
FPAEAN R G 53 H 08 3 A IR S B A A — o 1 25
S, A DG FR R A 3T A 8 53 A A R ST R
L a2 T AP S AT 1.2.3.4.6.9.
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Fig. 2 CbACT domain and conserved motifs
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Fig. 3 COACT genes chromosome location and collinear-
ity analysis
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Fig. 4 COACT promoter cis-elements
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Fig. 5 Statistical analysis of COACT cis-elements components
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Fig. 6 CbACT expression profile in different tissues
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