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Abstract In order to exploit GDSL esterase/lipase gene of Helianthus annuus L, GDSL esterase/lipase genes were
screened based on the Unigenes obtained from H. annuus’s transcriptome sequencing data in this study. The selected
GDSL esterase/lipase gene and analysis on its physicochemical properties and sequence structure was conducted by
Bioinformation. The results showed that: Seven GDSL esterase/lipase genes were selected from H. annuus, with the
molecular size ranged from 255 to 396 aa. The ranges of molecular weight and isoelectric point were respectively
28.75~42.61 ku and 4.91~8.89. Besides unigene60916, most proteins had more transmembrane regions and higher
phosphorylation levels; The alpha helix and the irregular curl were the primary secondary structure. The constructed

phylogenetic tree indicated that the 7 genes were well grouped into three categories. The 7 genes are more
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conservative. Among which, unigene 58624 was highly conservative with AT4G01130. 1 on the same branch. Unigene

60916was speculated to be related to lipid metabolism in seeds, which had the highest similarity with AT1G74460. 1

and contained multiple alpha helix and beta sheet.

Keywords Helianthus annuus L; GDSL esterase/lipase genes; sequence analysis
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GDSL esterase/lipase gene and protein’s physicochemical properties of H. annuus L
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Table 2 Prediction of transmembrane region, glycosylation and

phosphorylation of H. annuus GDSL esterase/lipase

ESI P POk WEEL AL AL AN W IR Ak AL o5 B0
AW , . 4 .
Inside to Outside to Glycosylation Phosphorylation
Gene name
outside inside site number
214322232255
Unigene 60916 9~26 7~31" 21
22832353240
3~25";112~132; 3~ 22; 112 ~ 132;
J 36
Unigene 57474 154 ~ 178; 290 ~ 154~178;210~230;
311 290~310"
1~17";90~109"; 1 ~17"393 ~109; ¥ 42
Unigene 55372
144~164;282~303" 282~301"
1~17" 5106 ~ 129" ;
2~237 ;106~129" ; 227 33
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210~228;291~310"
287~310"
8~36";103~126" ; J 39
9~ 36" ;106 ~ 124;
Unigene 48925 151~173;188~207;
153~174" ;292~309
206~227;291~307
9~28" ;46~65;197~
) 3~24" ;112 ~130; 246;384 56
Unigene 61470 2193222~246" ;307 ~
218~239
328
4~22"3108~127"; 4~20" ;108~127" ; 101 24

Unigene 58624

200~221"

201~221"

T AU B IX SRy (> 500,

Note: * represents transmembrane areas with scores greater than 500.
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Fig.2 Transmembrane region prediction of H. annuus GDSL esterase/lipase
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FEH 4 FR o TR JE TG0 i fi &
Gene name Alpha helix Random coil Extended strand Beta sheet
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Unigene 58624 29.08 33.15 24.18 13.59
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Fig. 4 Secondary structure prediction of H. annuus GDSL esterase/lipase
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Fig.5 Tertiary structure prediction of H. annuus GDSL esterase/lipase
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Table 4 Tertiary structure prediction of H. annuus GDSL esterase/lipase

A 44 FR 73 VG B/ % g REWE
Gene name Sequence identity Description Oligo state

Unigene 60916 16.59 s ¥ H GDSL R Ji% 2R/
14. 94 flg % 11 GDSL K%

Unigene 57474 16. 36 WieE Al LN
20. 62 FEE i estA
13.69 &7 11 GDSL %K

Unigene 55372 17.27 iR B Al BN
23.02 BB estA
15. 19 fig 1 GDSL % %

Unigene 58710 16. 28 WAEEE Al Bk
19. 60 EE i estA
13.50 §%E H GDSL K%

Unigene 48925 17.13 BiAgHE Al LR
20. 93 BE i estA
13.45 flg % 14 GDSL % jik

Unigene 61470 BAR
18. 42 FE M estA
11.91 57 14 GDSL %k

Unigene 58624 17.59 WEhE A AL ik
21. 38 g i estA
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