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Abstract: [Objective] Zinc-finger transcription factors play an important role in stress signal transduction and abiotic stress
response in plants. In this study, the function of 7aDil94 was identified under low temperature stress and its interacting proteins were
screened by yeast two-hybrid system to explore the regulation mechanism of 7aDil94.L Method 17uDi19A4 gene was isolated from the
cold-treated wheat transcriptome profile. Bioinformatics method was used to analyze the molecular properties of the 7TaDil94 gene,
SMART online tools were used for protein structure analysis; GSDS and PHYRE2 online tools were used to analyze gene structure
and tertiary structure of TaDi19A protein; NetPhos 2.0 Server database was used to predict phosphorylation sites of TaDi19A protein.
The quantitative real-time PCR (qRT-PCR), conducted using the cold-treated wheat cDNA based on SYBR Green technology, was
used to analyze the expression pattern of 7aDil9A4 under cold temperature stress treatment in different time periods. 7TuDil94 was
fused with PBI121 to transform into wild-type (WT) Arabidopsis plants (Columbia-0) mediated by the floral dip method, homozygous
T; seeds of transgenic lines and WT were used for cold tolerance analysis which the root length, fresh weight, and survival rate were
measured before and after cold treatment. The expressions of four stress-response genes were investigated in transgenic lines and WT
under normal and low temperature conditions to analyze the cold-resistant regulation mechanism of 7auDil94. Bait plasmid
pGBKT7-TuDil94 was constructed and the self-activation was detected. The pGBKT7-7TaDil94 and wheat cDNA library was
co-transformed into yeast cell AH109 by two-hybrid system, and the positive clones were screened via SD/-Trp/-Leu/-His/-Ade and
SD/-Trp/-Leu/-His/-Ade/X-a-gal plate and these single clones were sequenced and analyzed by BLAST to obtain the interaction
candidate proteins. [Result] The full length of 7aDil94 gene was 747 bp with 4 exons, encoding 248 amino acids, and the protein
molecular weight and isoelectric point of were 28.03 kDa and 4.74, respectively. TaDil19A protein included Zinc-finger binding
domain, Di19 domain and the predicted tertiary structure contained 2 alpha helix. Phosphorylation site analysis showed that there
were 12 serine, 9 threonine, and 3 tyrosine phosphorylation sites in TaDil9A protein. qRT-PCR analysis showed that 7aDil94 was
induced by low temperature. The root length and cold tolerance assays revealed that 7aDil94 transgenic Arabidopsis increased the
cold tolerance. The expression of several cold-stress-responsive genes was monitored through PCR analysis, the expression of genes
CBLI1, CBL2, CBL3 and KINI showed elevated levels in both WT and transgenic Arabidopsis plants under cold-stress condition, and
the expression levels in transgenic plants were significantly higher than those in WT. Analysis of candidate proteins screened by
yeast two-hybrid system revealed that those proteins mainly affected the signal transduction and abiotic stress response, which
demonstrated that 7uDi194 is critical to stress signal transduction and abiotic stress response in plants. [ Conclusion] Cold-inducible
TaDil94 improved cold tolerance in transgenic Arabidopsis; TaDil 94 might work via interacting with other proteins.
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A: Gene structure of TaDil94; B: Conserved domains of TaDil9A protein; C: Tertiary structure of TaDil19A protein
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Fig. 1 Gene structure, protein structure of TaDil9A
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Fig. 2 The expression pattern of 7aDil94 under low temperature
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Fig. 3 Gel electrophoresis detection of TaDil94 in the WT
and 35S.:TaDil 94 lines.
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Fig. 4 The effect of low temperature on root length of 7aDil 94 transgenic seedlings
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Fig. 5 Identification of cold tolerance in TaDil94 transgenic
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Fig.6 Expression analyses of cold response genes in WT and TaDil94 transgenic plants under normal and 4°C condition
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Fig. 7 Auto-activity assays of TaDil94
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Fig. 8 Screening of TaDil9A-interacting proteins
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Fig.9 PCR identification of candidate clones
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Table 1 BLAST analysis and predicted functions of candidate genes

TaDil9A F{EHE GenBank &3t B9) i

The genes interacting with TaDi19A GenBank accession No. Function

EmmEA EMS61268.1 MRRR G B F IR . R PR IIARE . T RRTE M

Metallothionein-like protein Remove metal ions poison, maintain the stability of internal environment and eliminate
reactive oxygen species

15- R AL M RAL B NS B NI R BAB19812.1 TRFER N AR NI IR Rubisco X CO/O, F 4 Ttk

Rubisco small subunit Control carboxylation catalytic rate, impact the Rubisco substrate specificity for carbon/
oxygen

NADH JJii EMS47720.1 AL LT A NADH fLid 25 il Q

NADH dehydrogenase Catalyze electrons from NADH to coenzyme Q

PSBR # [ EMS68597.1 iIREE M | N R SR L AoS i 0 (|

Photosystem II polypeptide Small molecule protein in photosynthetic Il system, important in the process of assembly

WS IR FUs #E A AAL75812.1 TEREARARIE 53 1) BAT S (R 5 T AE 54 A )

Temperature stress-induced lipocalin Regulate plant response to stress, important in signal transduction

A IE R T XP_010235339.1  Phihi@ iz it oz H 4

Nuclear transport factor Impact in carrying objects into or out of the cell

RS EA AAC96100.2 B SR OB TUK PR IBK BE ST DRITIEATAEIE R ThRE Ao 40 i

Low temperature induced protein

Enhance the cellular anti-freeze dehydration, protect the action of normal function of enzymes,

stability membrane

A

Heat shock protein

XP_003558274.1

VRS ER) i N PURE B ERI S

Molecular chaperone, regulate plant response to stress
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