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Abstract
bHLH168, which plays an important role in plant response to biotic and abiotic stresses, it provides a theoretical reference for breeding cadmi-

[ Objective ] The study aimed to explore the molecular mechanism of cadmium stress tolerance in Sorghum bicolor gene sb-

um-tolerant Sorghum bicolor. [ Method ] A significantly up-regulated shbHLH168 was screened from the transcriptome data (RNA-seq) of Sor-
ghum bicolor cultivar * BTx623’ under cadmium stress, and its biological information was analyzed by on-line software subcellular localization
of sbbHLH168 gene was carried out by infection of onion epidermis, PGBKT7-sbbHLH168 vector was constructed to verify the transcriptional
activation activity of sbbHLH168 gene, and Sorghum bicolor plants cultured in water were treated with NaCl, PEG, ABA, ACC, GA and JA
solutions, RNA was extracted at 0,1,12,24 and 48 hours respectively, and the relative expression of sbbHLH168 gene was detected by RT-
qPCR. [ Result]The open reading frame length of sbhHLH168 gene was 567 bp, encoding 189 amino acid residues. The molecular weight of sb-
bHLH168 protein was 20.55 kDa, and the theoretical isoelectric point (PI) was 8.86. sbbHLH168 was a basic protein with positive charge,
which was located in the nucleus of cells, it has strong transcriptional activation activity. The expression level of sbbHLH168 was increased un-
der salt, drought and plant hormone stress, but the expression level was significantly different at different treatment time. The expression of sb-
bHLH168 gene in different tissues showed that sbbHLH168 gene was expressed in root and leaf of Sorghum bicolor, and the highest expression
level was observed under salt, drought, ABA, GA and JA stress for 12 h. In ACC treatment, the highest expression level was observed at
24 h. [ Conclusion | sbhHLH168 gene is a transcription factor with transcriptional activation activity located in the nucleus and belongs to bHLH
family.
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Table 1 Primers used in the experiment

FFe o Sl GIL/2 ]l

No. Primer name Primer sequence (5'—3")

1 sbbHLH168-F ATGGAGAGGAAGGAGATCGAGAG

2 sbbHLH163-R TCATACCAATGCTCTGAGTCTTTCA

3 QsbbHLH168-F AATGTTCCACACCATCCA

4 QsbbHLH168-R ATACCAATGCTCTGAGTCTT

5 sbbHLH168~ ATCGAGCTCATGGAGAGGAAGGAGATCGAGAG
sacl-F

6 sbbHLH168~ CGGGATCCTCATACCAATGCTCTGAGTCTTTCA
BamHI-R

7 sbbHLH168~ CGGAATTCATGGAGAGGAAGGAGATCGAGAG
BD-F

8 sbbHLH168~ CGGGATCCTCATACCAATGCTCTGAGTCTTTCA
BD-R

9 shPP2A-F AACCCGCAAAACCCCAGACTA

10 sbPP2A-R TACAGGTCGGGCTCATGGAAC

1.2.4 sbbHLH168 & 4= 852087 . FFH NCBL 74 T
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Note ;0 is negative control,1—6 represent the PCR identification results after the vector transferred into Agrobacterium tumefaciens ,respectively.
1 TRk P30-sbbHLH168-GFP #33#
Fig.1 Construction of P30-sbbHLH168-GFP subcellular localization vector
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Note ;

A.100 mmol/L NaCl;B.20% PEG 6 000;C.100 pmol/L ABA;D.100 pmol/L ACC;E.100 pmol/L GA;F.100 pwmol/L JA. * and =* * indicate
significant differences at 0.05 and 0.01 level , respectively.
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Fig.2 Relative expression analysis of sbhHLH168 in leaves and roots of Sorghum bicolor under different treatments
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24 EERIILENRRGRERSH  FET NCBL Pro-  lwarioriparius ) f)— 30 i &5, 4 77.5% . HWRGER [ Eleusine
tein BLAST #2 %, Lt %} 55 sbbHLH168 [7] 5 1 & 1 & W )T
G AR A5 R R W], sbbHLH168 2 11 5 7 3k ( Miscanthus

A.Hydrophobic analysis; B.Prediction of transmembrane(TM) region ; C.Domain prediction.
E 3 sbbHLH168 & HSEBRF 5547
Fig.3 Amino acid sequence analysis of sbbHLH168 protein

ZZRE (Panicum miliaceum ) 66.15% ML ( Panicum virgatum)

gal AR EIAEAE K, HAE & X—a-gal (9FHg b B2 BE V5 2
BKT7 A BB BEALRELE SD/—Trp AR B A K T PG~ A8, Ui sbbHLH168 % 3% PR 1~ HAT S50 4 s S5 0% 176

coracana(Linn.) Gaertn. 164.4% 78 ( Panicum hallii) 66.15% .
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Alpha héix (Hh) : 98is 52.13% = *° e 0 100 120 a0 I
310 helix (C_}g_) 2 0is 0.00%
Pi helix (@) - 0is 0.00%
Beta bridge (Bb) - 0is 0.00%
Extended strand (Eg) : 18is 957%
Beta tum Iy : 415 213%
Bend region Ss) - 0is 0.00%
Random coil (Ce) : 68 is 36.17%
Ambiguous states (7) 0is 0.00%
Other states - 0is 0.00%

TE:A B. SOPMA F5ll i — 20254 ; C. 8 11 2045
Note : A, B.Secondary structure predicted by sbbHLH168 ; C.Schematic diagram of protein secondary structure.
B4 sbbHLH168 % 5 £ 47l
Fig.4 Structural prediction of sbbHLH168 protein

P30-sbbHLH168—GFP

P30-GFP

Trp —Trp/¥-a-gal

107 107 107 107 107 107

PCRKT? ' l ‘ rI . I I .
POBKT7-sbblLILZ68 . C ‘

T A AR E 17 ; B AR T V2o
Note ; A.Subcellular localization ; B.Transcriptional activation activity analysis.
5 sbbHLHI168 % B 89T 40 B TE i 5 5% Rl & 1 5 4

Fig.5 Subcellular localization and transcriptional activation activity analysis of sbbHLH168 protein

65.62% /A (Setaria italica) 63.54% 251 JiE ¥ [ Eragrostis 60.96% , —FESGAHEL ( Brachypodium distachyon) 57.98%% 1

curvula ( Schrad.) Nees ] 62. 23% . Ji J& ¥ ( Setaria wviridis ) P B e TR o
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