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Abstract ; Triacylglycerol lipase (TGL) is the main enzyme of triglyceride catabolism. TGLs can hydrolyze long-chain fatty
acid triglycerides involved in plant growth, development and abiotic stress response. In order to study the TGL gene family
members in soybean and their response to high salt stress, this study identified GmTGL genes in soybean, and analyzed the
physicochemical properties, systematic evolution, gene structure, conserved domain, chromosome location and tissue
expression pattern based on bioinformatics methods. We analyzed the differences of gene expression under salt stress based on
the RNA-seq database and the fluorescence quantitative PCR method. The results showed that a total of 15 GmTGL genes were
identified from soybean, their encoding amino acid sequences ranged from 392 to 701 aa, and the GmTGL genes was unevenly
distributed on 11 chromosomes. These GmTGLs all shared a common conserved domain Abhydro_lipase ( PF04083). The
promoter analysis showed that the promoter of GmTGLs contained cis-responsive elements, hormone responsive elements, and
stress responsive elements such as ARE, LTR, TC-rich Repeats and MBS. GmTGL3 and GmTGLI4 were expressed in all
soybean tissues, and the expressions of GmTGL3, GmTGLI4, GmTGL2 and GmTGL6 were up-regulated in response to salt
stress. GmTGL2 and GmTGL3 genes with the most obvious up-regulated expression under salt stress were selected for semi-
quantitative analysis, which was further verified that TGL gene family could participate in the response process of soybean to
salt stress.
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Fig.1 The chromosome distribution of TGL gene family in Glycine max
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Table 1 The physical and chemical proterties analysis of TGL genes in Glycine max
ERAR OREERID gk oot IHERRA TR e e
Gene name  Gene locus ID  Transcript ID Number of Theoretical - Molecular Instability index  Aliphatic index Grand average
amino acids pl weight/Da of hydropathicity
GmTGLI  Glyma.02G267100 KRH73321 400 5.48 44778.95 35.33 92.15 -0.133
GmTGL2  Glyma.05G232700 KRH73323 651 6.30 73424.20 51.35 90. 69 -0.270
GmTGL3  Glyma.07G089400 KRH60147 701 6.64 79202.73 46.52 93.41 -0.173
GmTGI4  Glyma.08G040100 KRH60317 603 5.85 67091. 12 52.35 93.40 -0.138
GmTGLS  Glyma.08G167700 KRH60318 408 4.73 45781.91 32.32 93.19 -0.063
GmTGL6  Glyma.09G187400 KRH60319 697 6.75 78289.70 46.83 93.95 -0.164
GmTGL7  Glyma. 10G262800 KRH48452 392 5.80 44166.93 40.97 92.24 -0.017
GmTGL8  Glyma. 13G002900 KRH41614 415 5.31 46372.71 31.20 89.52 -0.131
GmTGL9  Glyma. 13G003000 KRH41615 407 6.03 45694.31 35.39 96.34 -0.086
GmTGLIO  Glyma. 14G050400 KRH43731 400 5.67 44503.62 32.37 89.27 -0.141
GmTGLI1  Glyma. 16G058100 KRH43732 410 6.38 45409. 84 32.58 95.83 0.007
GmTGLI2  Glyma. 19G070900 KRH39237 403 6.35 44786.40 36.45 91.44 -0.007
GmTGLI3  Glyma.20G066200 KRH39238 403 5.14 44932.93 29.98 89.31 -0.131
GmTGLI4  Glyma.20G127800 KRH39240 435 6.76 49197.45 38.33 90.30 -0.156
GmTGL1S  Glyma.20G129500 KRH35746 647 5.69 70051. 81 38.03 115.89 0.547
2.3 KT TGL BELHAH WA UTR S50, A4S SIS B 50K 5 ~ 14 4>
2.3.1 SMEF-ASTFAREHIN SR (E2),

BN ,GmTGLI .GmTGL6 .GmTGL9 F1 GmTGLI4 F&

GmTGL1 HHHHH—HE

GmTGL2 MHHHHH—HH

GmTGL3 #H+HIIF+—"FTFT—" F+H—F++—F+——

GmTGL4 +HHEHMH——H1HE

GmTGL5 HHEHEH— N

GmTGL6 HHEHEH—

GmTGL7 | l - H—

GmTGLS HHE-HH—H .

GmTGLY HHE-HH——H1w

GmTGL10 #H—HHHH—B

GmTGL11 #H—H—H—8

GmTGL12  } ) HIH H—

GmTGL13 - H—

GmTGL14 B——H—1aw

GmTGL15 i H——WHH——4F+H—8
5 3'
0 1000 2000 3000 4000 5000 6000 7000 8000

@ cDps UTR

B2 XETGLEREMNETF - ASFHRERDT

Fig.2 The structure analysis of exon-intron composition and structure of soybean TGL genes
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Fig.3 The phylogenetic tree and conserved domain analysis of soybean TGL genes
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Fig.4 The analysis on cis-acting elements of soybean TGL genes
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Fig.5 The expression patterns of soybean TGL genes in different tissues( A) and under salt treatment (B)
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