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Abstract: Quercus mongolica Fisch is a native species at the temperate zone of East Asia, and is highly
valuable considering its application and economic potential. Trihelix transcription factors are related to plant light
response, growth and development, and abiotic stress. In order to study the performance of Trihelix transcription
factors in Quercus mongolica under different shading and water stress, 34 OmTHs (designated OmTHOI to
OmTH34) were identified from the genome of Quercus mongolica by bioinformatics analysis. By clustering
analysis with 29 Trihelix transcription factors identified in Arabidopsis thaliana, the Trihelix transcription factors
can be divided into five subgroups including GT-1, GT-2, GT-y, SH4 and SIP1. OmTHs were found on 10
chromosomes of Quercus mongolica, encoding for the putative proteins ranged from 189 to 897 aa, with
isoelectric points ranging from 4.58 to 9.78. A total of 14 different cis-acting elements were identified in the
promoters of OmTHs, in which the elements related to methyl jasmonate response, abscisic acid response and
light response were often found. According to gene expression analysis under different shading and water stress,
the transcripts of OmTHOI, OmTHI4, OmTH22, OmTH24 and OmTH33 were relatively high under high light
intensity, and significantly down-regulated with the decrease of light intensity, indicating that these five genes

were involved in the growth physiology of Quercus mongolica under high light response. The expressions of
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OmTHO06, OmTHI7 and OmTH24 were significantly up-regulated under watering treatments (April, May,

June, July and August; once per month), indicating that these genes possibly mediated the response of Quercus

mongolica to water stress.

Key words: Quercus mongolica; Trihelix transcription factor; genome-wide identification; bioinformation

analysis; expression analysis
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Table 1 Basic information of transcription factors of Quercus mongolica Trihelix
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family -~ r\bp = P weight of localization

Chr. Start End protein
OmTHOI Qm026922.1  GTy  Chr0l 5385034 5386392 452 51.21 5.43 Al A%
OmTHO2 Qm001387.1  GT-2  Chr02 26073302 26075523 549 62.17 5.73 A%
OmTHO3 QmO001388.1  GT-2  Chr02 26087402 26090623 610 67.96 5.59 Y
OmTHO4 Qmo001389.1  GTy  Chr02 26103813 26109275 473 54.20 6.25 2 A%
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OmTHO6 ~ QmO003842.1  SIP1  Chr02 81721328 81724164 388 44.79 4.58 YA
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OmTHI0 Qmo012796.1  GT-1 ~ Chr03 47721110 47728842 397 45.29 6.03 HaRik, A0 A%
FUERI7/[2EN

OmTHII Qmo005417.1  SIP1  Chr04 14711365 14722811 326 36.22 9.76 i A%
OmTHI?2 QmO006071.1  SIP1  Chr04 34189486 34194146 484 5227 8.44 RSN
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OmTHI7 ~ Qm009337.1  SIP1  Chr05 42322164 42323525 352 39.84 5.41 A%
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OmTH20 Qm026443.1  GT-2  Chr06 51482470 51484558 537 61.25 5.24 A%
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OmTH22 Qmo030355.1  GT-1  Chr07 34356112 34357760 288 34.27 7.79 A%
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OmTH26 ~ QmO030744.1  SIP1  Chr07 41184480 41191801 551 59.94 6.00 RIS

OmTH27 ~ QmO030746.1  GTy Chr07 41245054 41251014 517 59.00 5.90 AR
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Fig.2 Phylogenetic tree of transcription factor family of Quercus mongolica Trihelix, conserved motif and gene structure
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