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Abstract: Heat shock protein 20 (Hsp20) family contains a kind of functional proteins that are widely syn—
thesized in plants in response to abiotic stresses. Herein, the Hsp20 gene family was analyzed by bioinfor—
matics using Arabidopsis thaliana genome database. HMMER search and protein physicochemical property
analysis showed that there are at least 30 Hsp20 genes in A. thdaliana, encoding 14.6~41.4 kD molecular
weight proteins, all of which contain an a—crystallin domain (ACD). Phylogenetic analysis showed that 22 of
the 30 A. thaliana Hsp20 members belong to 12 different subfamilies, and the remaining 8 belong to un—
known taxa, which may be Hsp20-like proteins. Collinearity analysis showed that fragment replication and
tandem replication are the main amplification events of Hsp20 members, and most Hsp20 members contain
no or only one intron. Analysis using MEME showed that motifs 1, 2, and 9 are common conserved motifs in
Hsp20 family. Transcriptome analysis indicated that the expression levels of 15 Hsp20 genes were up—regu—
lated after drought and (or) salt stress, which was verified by qRT-PCR assay. These results provide theoreti—

cal basis for further investigation of the biological functions of Hsp20 genes.
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Table 1 Basic information on Hsp20 members in
Arabidopsis thaliana

) Molecular Number of
Serial number Gene weight/kD amino acid

1 AT1606460.1 31.2 285
2 AT1G07400.1 17.8 157
3 AT1G52560.1 26.5 232
4 AT1G53540.1 17.6 157
5 AT1G54050.1 17.4 155
6 AT1G54400.1 20.4 183
7 AT1G54840.1 39.4 349
8 AT1G54850.1 223 206
9 AT1G59860.1 17.6 155
10 AT1G76770.1 28.7 224
11 AT2G03020.1 27.7 255
12 AT2G:19310.1 18.5 162
13 AT2G27140.1 25.1 224
14 AT2G29500.1 17.6 153
15 AT3G46230.1 17.4 156
16 AT4G10250.1 22.0 195
17 AT4AG16540.1 25.4 232
18 ATAG16545.1 29.1 262
19 ATAG21870.1 15.4 134
20 ATA4G25200.1 23.6 210
21 ATAG27670.1 253 227
22 AT5G04890.1 41.3 366
23 AT5G12020.1 17.6 155
24 AT5G12030.1 17.7 156
25 AT5G20970.1 28.1 249
26 AT5G37670.1 15.7 137
27 AT5G47600.1 14.7 131
28 AT5G51440.1 23.5 210
29 AT5G54660.1 21.7 192
30 AT5G59720.1 18.1 161
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Fig.1 Phylogenetic analysis of Hsp20/Hsp20-like amino acid sequences in A. thaliana, Glycine max and Oryza sativa
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Fig.5 Expression of Hsp20/ Hsp20-like genes under drought and salt stress

(A) Heatmap of differential expression of Hsp20/Hsp20-like genes. The transcriptome mRNA expression levels were normalized
by log, (FPKM); (B) Verification of the relative expression levels of some Hsp20/Hsp20-like genes by qRT-PCR. The data are
expressed as mean + standard deviation. ": P<0.05 and ™: P<0.01, compared with the control group.
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