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Abstract 

 

Prunus sibirica (Siberian apricot) is a species of the family Rosaceae, section Armeniaca (Lam.) Koc, which has 

enormous potential for oil and food raw materials. DNA binding with one finger (Dof) transcription factors play major roles 

in plant biological processes. However, the evolutionary and functional information of the Dofs in P. sibirica remain unclear. 

Here, we conducted a genome-wide screening and characterization of the Dofs in P. sibirica, and 24 putative PsDofs were 

identified, which were distributed across all eight chromosomes. Phylogenetic analysis showed that PsDofs were divided 

into four major groups (A, B, C, and D). The gene structure and conserved motifs of PsDofs were also predicted. The 

expression profiles of PsDofs exhibited different expression patterns in flower buds, flowers, leaves, fruits, and kernels. This 

study provides an important foundation for better understand the evolution and function of PsDofss. 
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Introduction 

 
Prunus sibirica is a member of the family Rosaceae. It 

is broadly distributed in mountainous areas of northern and 
northeastern China, Eastern and southeastern Mongolia, 
eastern Siberia and coastal areas of Russia (Wang, 2011; 
Wang, 2012). P. sibirica can grow in poor soil and can 
tolerate drought and salinization. It is regarded as a crucial 
wood oil and also food species. The kernel of P. sibirica 
contained 45.65-51.47% crude fat, 20.93-30.55% crude 
protein, and 4.75-5.96% laetrile (Yin et al., 2017).  

The Dof is a typical plant transcription factor, which 
contains 200-400 aa. It has a highly conserved Dof 
domain at the N-terminal, which is a zinc-finger structure 
formed by a CX2CX21CX2C motif. (Yanagisawa, 2002; 
Chen et al., 2012). According to phylogenetic analysis, 
Dof were divided into four groups which composed 
several subgroups (Lijavetzky et al., 2003). Dofs play 
diverse role in various biological processes of the plant 
growth and development, such as, PBF regulates the 
expression of endosperm specific storage protein genes in 
cereal (Vicente et al., 1997). The tobacco NT-BBF1 
regulated the expression of the proto-oncogene rolB in 
microtubules and apical meristers in response to auxin 
signals (Baumann, 1999). The expression GmDof4 and 
GmDof11 was related to the lipid content of seeds in 
Soybean (Wang et al., 2007). The AtOBP1 was related to 
the plant defense mechanisms in A.thaliana (Chen et al., 
2010). OsDof12 could regulate the expression of Hd3a 
and OsMADS14 and promote flowering in Oryza sativa 
(Li et al., 2009). A total of five candidate PpeDofs were 
highly expressed at the dormancy release stage, which 
may be involved in dormancy in peach (Chen et al., 2017). 
The expression levels of most Dofs in vegetative organs 
were higher than those in reproductive organs in apple 
(Wang et al., 2021). By contrast, little information about 
Dofs in P. sibirica is available. 

In this study, a genome-wide analysis of Dofs in P. 

sibirica genome was performed. The gene structures, 

sequence characteristics, evolutionary relationships and 

gene expression profiles were comprehensively 

investigated. This research would facilitate further studies 

of Dofs in P. sibirica and other plants in Rosaceae. 

 

Material and Methods 

 

Identification of Dofs in the P. sibirica: The Dof 

sequences of A. thaliana were downloaded from 

PlantTFDB (http://planttfdb.cbi.pku.edu.cn/) and were 

used as queries in a BLAST (e-value =1e
-10 

and a 

minimum amino acid identity of 50%) search against P. 

sibirica genome. Then, the Dof domain (PF02701) were 

obtained from Pfam (http://pfam.xfam.org) (Finn et al., 

2016). Hidden Markov Model (HMM) (Finn et al., 2011) 

was used to search against reference genome. Finally, Dof 

conservative domains of candidate sequences were 

examined using SMART (http://smart.embl.de) (Ivica et 

al., 2015) and NCBI CDD (http://www.ncbi.nlm.nih.gov/ 

Structure/cdd/wrpsb.cgi). The putative isoelectric points 

(PIs) and molecular weights (MWs) of the candidate Dofs 

were predicted using the ExPASy Proteomics Server 

(http://expasy.org//protparam/). 

 

Phylogenetic tree analysis: The full-length protein 

sequences from P. sibirica, O. sativa (Lijavetzky et al., 

2003) and A. thaliana (http://planttfdb.cbi.pku.edu.cn/) 

(Yanagisawa, 2002) were aligned using clustalx2.0 

(Larkin et al., 2007). The phylogenetic tree was 

constructed in MEGAX (Sudhir et al., 2018) using 

Neighbor-joining method, bootstrap values were 

calculated for 1000 replicates. 
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Gene structure and conserved motifs in PsDofs: The 
conserved motif domain of PsDofs were performed by 
MEME (http://meme-suite.org/tools/meme), the 
parameters were set to 20 different motifs with a width of 
6-200 aa, and were visualized using TBtools (0.668636) 
(Chen et al., 2018). Exon and intron components of 
PsDofs were analyzed using GSDS2.0 (http://gsds.cbi. 
pku.edu.cn/index.php). 
 
Gene duplication and evolutionary analysis of PsDofs: 
The chromosomal location of PsDofs were from genome 
annotation files. BLASTP was used to search collinearity 
for each of PsDofs (e-value < 1e

−5
, the top 5 matches). 

Then, the replication events were examined by MCScanX 
(Wang et al., 2012). Ks (synonymous substitution rate) 
and Ka (nonsynonymous substitution rate) were 
calculated and the results were visualized by TBtools 
(0.668636) (Chen et al., 2018). 
 

Expression analysis using RNA-seq data: RNA-seq 
data, including leaf, flower bud, flower, and the fruit (F1-
F6) and kernel (K1-K6) at six development stages. Two 
biological replicates for each sample were selected. 
FPKM (fragments per kilobase of exon per million 
fragments mapped) of each gene was calculated to present 
the expression level of PsDofs. The expression patterns 
were based on the transformed data of log2 (FPKM+1) 
values and min-max normalization by Heat map in 
TBtools (0.668636) (Chen et al., 2018). 
 

Results 
 

Identification and characterization of PsDofs: A 
BLASTP search was performed using the known Dof 
protein sequences of A. thaliana as queries to determine 
the Dofs of P. sibirica genome. Pfam, NCBI, CDD, and 
SMART searches were further used to ensure that the 
predicted sequences contained conserved domains. A total 
of 24 PsDofs, which harbor a CX2CX21CX2C zinc finger 
pattern, were identified in P. sibirica genome (Fig. 1). The 
length, putative molecular weights, and theoretical PIs 
ranging from 223 to 515 aa were 24.0 to 55.3 kDa, and 
4.7 to 9.4, respectively (Table 1). 
 

Phylogenetic analysis and classification of PsDofs: In 
order to reveal the evolutionary relationship of PsDofs, we 
constructed the phylogenetic tree based on the aligned 
protein sequences of 24 PsDofs, 36 AtDofs and 30 OsDofs. 
The Dofs were classified into four major groups (group A, 
group B, group C, and group D) (Fig. 2), which were 
consistent with previously described (Explain: the results 
were from the previously described by Lijavetzky et al., 
2003) (Lijavetzky et al., 2003). Two and six PsDofs were 
in group A and group B, respectively. The most PsDofs (9) 
from group C, which were further clustered into four 
subgroups (subgroup C1, subgroup C2.1, subgroup C2.2, 
and subgroup C3). Group D contained seven members, 
which were divided into three subgroups (subgroup D1, 
subgroup D2, and subgroup D3). All PsDofs belonged to 
other 10 groups/subgroups. Except subgroups C3 and D3, 
which were specific to A. thaliana and O. sativa. 
 

Chromosomal location and duplication of PsDofs: All 

24 PsDofs were unevenly distributed on 8 chromosomes of 

P. sibirica (Fig. 3A), chromosomes 4, 5, and 6 contained 

four PsDofs, three PsDofs on chromosomes 2 and 7, 

respectively, and two PsDofs on chromosome 1, 3, and 8, 

respectively. We further analyzed duplication events of the 

Dofs of P. sibirica and Prunus persica. Ten segmental 

duplication existed in PsDofs (Table S1). A total of 42 pairs 

of orthologous Dofs were found between P. sibirica and P. 

persica (Fig. 3B, Table S2), they were divided into 8 

categories, including A (3pairs), B1 (8pairs), B2 (3pairs), 

C1 (3pairs), C2.1 (9pairs), C 2.2(3pairs), D1 (11pairs), D2 

(2pairs). Among these segmental duplication events, only 

PsDof24 and PpeDof2 belonged the different groups in 

Phylogenetic analysis. The triplicated gene pairs, including 

PsDof3, PsDof4, and PsDof5, PsDof12, PsDof13, and 

PsDof14, and PsDof19, PsDof20, and PsDof21, were 

observed in P. sibirica (Fig. 3A), as previously shown in P. 

persica (Chen et al., 2017). We further calculated the 

synonymous/ nonsynonymous substitution (Ka/Ks) ratios 

of segmental duplicated gene pairs in P. sibirica and 

between P. sibirica and P. persica (Table S1, Table S2). The 

Ka/Ks < 1 in PsDofs, suggesting the PsDofs had undergone 

purification selection during evolution, Ka/Ks analysis of P. 

sibirica and P. persica ratios were also below consistent <1, 

suggesting an overall signature of purifying selection or 

constraint on PsDofs and PpeDof. 
 

Gene structure and conserved motif analysis of PsDofs: 

The exon-intron structure for the PsDofs were aligned and 

compared. Most of the different groups/subgroups of PsDofs 

have different exon-intron structures. Totally, PsDofs in 

groups/subgroups B1, C2.1, D1, and D2 had two exons, 

expect PsDof22 had three exons, while PsDofs in 

groups/subgroups A and C2.2 had only one exon (Fig. 4A). 

The conserved motifs were analyzed by the MEME. A total 

of 15 motifs were identified (Fig. 4B), Almost all the PsDofs 

in the same groups/subgroups had a similar motifs. All of the 

PsDofs contained motif 1, which represented the conserved 

Dof domain, Motif 2 was widely present in subgroups B1 and 

C2.2, while, motif 3, 4, and 6 were unique to the subgroups 

B1, C2.1, and C2.2, respectively, and motif 9, 10, 11,14, and 

15 were widely present in subgroups D1 (Table S3). 

 
Expression patterns of PsDofs in various tissues: The 
expression patterns of PsDofs in leaves, flower buds, 
flowers, kernels, and fruits were analyzed. The expression 
patterns of PsDofs showed significant differences in 
various tissues and at different stages of fruit and kernel 
development. In general, the most genes in same group 
showed similar expression patterns, suggesting that there 
may be similar functions or functional redundancy, such as, 
group A (PsDof1 and PsDof2) was highly expressed during 
the fruit development stages, whereas subgroup C2.2 
(PsDof15, PsDof16, and PsDof17) presented lower 
expression during the fruit and kernel development process. 
In addition, we found the PsDof2, PsDof5, and PsDof9 
were highly expressed in leaves, flower buds, and flowers, 
respectively (Fig. 5). The expressions of PsDof8, PsDof9, 
PsDof12, PsDof14, PsDof20, and PsDof23 were high at the 
early development stage of fruit and kernel. PsDof20 were 
also exhibited higher expressed in mature fruit and kernel. 
The expression of PsDof22 was downregulated during the 
kernel development. PsDofs showed different expression 
patterns, suggesting they may play different roles in growth 
and development of P. sibirica. 
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Fig. 1. Sequence alignment of PsDofs. The four cysteine residues putatively responsible of the zinc-finger structure were indicated. 

Identical amino acids were highlighted in black or gray, respectively. 
 

 
 

Fig. 2. The phylogenetic tree of Dofs in P. sibirica. 
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Table 1. Information of PsDofs. 

Subfamily Gene name Gene ID 
Length 

(aa) 

Molecular 

weight (kDa) 
PIs 

A PsDof1 PaF106G0302690000.01.T02 223 24.0 8.74 

A PsDof2 PaF106G0506763600.01.T01 329 34.9 7.72 

B1 PsDof3 PaF106G0604694300.01.T01 378 39.8 9.36 

B1 PsDof4 PaF106G0201899100.01.T01 359 38.8 8.80 

B1 PsDof5 PaF106G0604280000.01.T01 362 39.2 8.94 

B2 PsDof6 PaF106G0607803000.01.T01 442 46.6 8.85 

B2 PsDof7 PaF106G0708772700.01.T01 313 34.3 9.59 

B2 PsDof8 PaF106G0403372100.01.T01 466 51.2 8.87 

C1 PsDof9 PaF106G0604306300.01.T01 338 37.4 7.53 

C1 PsDof10 PaF106G0503960200.01.T01 326 36.3 6.55 

C1 PsDof11 PaF106G0403372400.01.T01 292 31.6 8.70 

C2.1 PsDof12 PaF106G0503855900.01.T01 316 34.5 9.00 

C2.1 PsDof13 PaF106G0203082700.01.T01 278 30.5 8.15 

C2.1 PsDof14 PaF106G0202067300.01.T02 314 34.7 8.20 

C2.2 PsDof15 PaF106G0810489100.01.T01 322 35.7 4.87 

C2.2 PsDof16 PaF106G0810493600.01.T01 322 35.6 4.86 

C2.2 PsDof17 PaF106G0705344600.01.T01 313 34.0 6.06 

D1 PsDof18 PaF106G0705597800.01.T01 474 51.5 8.10 

D1 PsDof19 PaF106G0100647100.01.T01 515 55.0 5.98 

D1 PsDof20 PaF106G0302204300.01.T01 509 55.3 5.86 

D1 PsDof21 PaF106G0504001500.01.T01 466 50.8 5.28 

D1 PsDof22 PaF106G0405639500.01.T01 247 27.8 9.42 

D2 PsDof23 PaF106G0100868700.01.T02 265 28.2 5.87 

D2 PsDof24 PaF106G0403391500.01.T01 272 29.8 9.94 

 

Supplementary Table 1. PsDofs duplicates in Prunus sibirica. 

 Seq_1  Seq_2 Duplicated model Method Ka Ks Ka/Ks 

B1 PsDof4 B1 PsDof3 Segmental NG 0.395273 2.145324 0.184249 

B1 PsDof4 B1 PsDof5 Segmental NG 0.451398 1.491249 0.302698 

B1 PsDof5 B1 PsDof3 Segmental NG 0.447382 2.720978 0.164419 

C2.1 PsDof13 C2.1 PsDof14 Segmental NG 0.332825 1.59872 0.208182 

C2.1 PsDof13 C2.1 PsDof12 Segmental NG 0.254364 1.12857 0.225386 

C2.1 PsDof14 C2.1 PsDof12 Segmental NG 0.320575 2.830863 0.113243 

C2.2 PsDof15 C2.2 PsDof16 Segmental NG 0.001318 0 NA 

D1 PsDof19 D1 PsDof20 Segmental NG 0.286441 1.538793 0.186146 

D1 PsDof19 D1 PsDof21 Segmental NG 0.332244 1.755818 0.189225 

D1 PsDof20 D1 PsDof21 Segmental NG 0.268606 1.317079 0.20394 

 

Discussion 

 

Dof transcription factors originated before the 

differentiation of green algae and terrestrial plants (Miguel 

et al., 2007; Moreno et al., 2010), Genome-wide surveys 

showed that multiple copies of Dof in higher plants and 

only one or two copies in lower plants (Ma et al., 2015). To 

date, no comprehensive analysis of the PsDof has been 

reported in P. sibirica, and the functions of PsDof are 

unclear. In this study, the PsDof family were analyzed, 

including sequence features, phylogeny, chromosomal 

locations, gene structures, duplication events, and 

expression pattern. A total of 24 PsDofs with a single Dof 

domain of CX2 CX21 CX2C zinc finger pattern were 

identified. The number of PsDof present in P. sibirica was 

similar as P. persica (25) and grapevine (25) (Da et al., 

2016; Chen et al., 2017), and less than those in A. thaliana 

(36), O. sativa (30), and poplar (41) (Yanagisawa, 2002; 

Lijavetzky et al., 2003; Yang et al., 2006). 

Gene replication includes tandem replication, 

fragment replication and whole-genome replication, 

which played an important role in the expansion of gene 

family in the process of evolution (Cannon et al., 2004). 

In P. sibirica, a total of ten segmental duplication and 

three sets of triplicate genes in 24 PsDofs, are reported 

with no tandem duplication. 

The phylogenetic analysis showed the relationships of 

Dofs among P. sibirica, A. thaliana, and O. sativa, which 

were classified into four groups and ten subgroups. Most of 

the groups/subgroups contained different numbers of Dofs 

among the three species, such as, all subgroups contained 

Dofs of the P. sibirica, A. thaliana, and O.sativa, except 

subgroups C3 and D3, suggesting that the two subgroups 

may have existed before the species diverges. 

The expression profiles are important clues for 

researching the putative functions of genes. PsDofs show 

the different expression patterns, suggesting that they may 

act a different part in growth and development. PsDof1 
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and PsDof2 were high expressed in fruit, which suggested 

that played key role in the development of fruit, these 

findings were consistent with previous studies in which 

the Dofs were involved in fruit development and ripening 

of Malus pumila (Wang et al., 2021) and Musa acuminata 

(Feng et al., 2016). More than 50% of the Dof genes in 

Oryza sativa were expressed during the seed development 

process (Gaur et al., 2011), and in our study, PsDof20 

were highly expressed in the early development stage 

of kernel, which was homologous with OsDof1 and 

played involved in the accumulation of grain protein and 

yield traits at grain filling stage (Nidhi et al., 2012). In 

addition, the high expression of PsDof2, PsDof5, and 

PsDof9 were observed in leaves, flower buds, and 

flowers, respectively, suggesting the PsDofs displayed 

differential expression patterns among various tissues, 

which was consistent with the report in Malus pumila 

(Wang et al., 2021), Solanum lycopersicum (Cai et al., 

2013), Manihot esculenta (Zou et al., 2018), and Jatropha 

curcas (Zou et al., 2019). 
 

Supplementary Table 2. PsDofs duplicates in P. sibirica and P. persica. 

 Seq_1  Seq_2 Duplicated model Method Ka Ks Ka/Ks 

A PsDof1 A PpeDof1 Segmental NG 0.003934435 0.032056 0.1227357 

A PsDof2 A PpeDof3 Segmental NG 0.014782113 0.05971 0.24756441 

B1 PsDof3 B1 PpeDof6 Segmental NG 0.012702382 0.055729 0.22793314 

B1 PsDof3 B1 PpeDof5 Segmental NG 0.448308008 2.680058 0.16727549 

B1 PsDof4 B1 PpeDof4 Segmental NG 0.01835868 0.058074 0.31612669 

B1 PsDof4 B1 PpeDof6 Segmental NG 0.412142002 2.347838 0.17554106 

B1 PsDof4 B1 PpeDof5 Segmental NG 0.449245381 1.433281 0.3134384 

B1 PsDof5 B1 PpeDof4 Segmental NG 0.457510659 1.599041 0.28611562 

B1 PsDof5 B1 PpeDof5 Segmental NG 0.004804821 0.016119 0.29808764 

B1 PsDof5 B1 PpeDof6 Segmental NG 0.433582194 2.759777 0.15710768 

B2 PsDof6 B2 PpeDof8 Segmental NG 0.005915246 0.060913 0.09711002 

B2 PsDof7 B2 PpeDof9 Segmental NG 0.07503478 0.161501 0.46460979 

B2 PsDof8 B2 PpeDof7 Segmental NG 0.008026066 0.024277 0.33060044 

C1 PsDof9 C1 PpeDof12 Segmental NG 0.041091979 0.07638 0.53799722 

C1 PsDof10 C1 PpeDof11 Segmental NG 0.001293661 0.050609 0.02556167 

C1 PsDof11 C1 PpeDof10 Segmental NG 0.010560899 0.034348 0.30746957 

C2.1 PsDof12 C2.1 PpeDof13 Segmental NG 0.273522106 1.184133 0.23098935 

C2.1 PsDof12 C2.1 PpeDof14 Segmental NG 0.343832185 2.973967 0.11561398 

C2.1 PsDof12 C2.1 PpeDof15 Segmental NG 0.004140797 0.00921 0.44961592 

C2.1 PsDof13 C2.1 PpeDof13 Segmental NG 0.004982028 0.033745 0.14763686 

C2.1 PsDof13 C2.1 PpeDof14 Segmental NG 0.364326025 1.306909 0.27876921 

C2.1 PsDof13 C2.1 PpeDof15 Segmental NG 0.253294854 1.116708 0.22682275 

C2.1 PsDof14 C2.1 PpeDof14 Segmental NG 0.006054523 0.015818 0.38276623 

C2.1 PsDof14 C2.1 PpeDof13 Segmental NG 0.357183968 1.532305 0.23310233 

C2.1 PsDof14 C2.1 PpeDof15 Segmental NG 0.299892951 4.320895 0.06940528 

C2.2 PsDof15 C2.2 PpeDof17 Segmental NG 0.012166539 0.045183 0.26927222 

C2.2 PsDof16 C2.2 PpeDof17 Segmental NG 0.013530641 0.045183 0.29946279 

C2.2 PsDof17 C2.2 PpeDof16 Segmental NG 0.023822647 0.034948 0.68165814 

D1 PsDof18 D1 PpeDof23 Segmental NG 0.021479796 0.040498 0.53038801 

D1 PsDof19 D1 PpeDof18 Segmental NG 0.011911765 0.039895 0.29857456 

D1 PsDof19 D1 PpeDof20 Segmental NG 0.285475121 1.524316 0.18728085 

D1 PsDof19 D1 PpeDof22 Segmental NG 0.332096552 1.594718 0.20824781 

D1 PsDof20 D1 PpeDof18 Segmental NG 0.283736554 1.461601 0.19412719 

D1 PsDof20 D1 PpeDof20 Segmental NG 0.005115836 0.044109 0.11598237 

D1 PsDof20 D1 PpeDof22 Segmental NG 0.267252489 1.270039 0.21042857 

D1 PsDof21 D1 PpeDof18 Segmental NG 0.356295368 1.609586 0.22135837 

D1 PsDof21 D1 PpeDof20 Segmental NG 0.264561793 1.301785 0.20323005 

D1 PsDof21 D1 PpeDof22 Segmental NG 0.009289482 0.045841 0.20264669 

D1 PsDof22 D1 PpeDof21 Segmental NG 0.01620225 0.027359 0.59221659 

D2 PsDof23 D2 PpeDof24 Segmental NG 0 0.053883 0 

D2 PsDof23 D2 PpeDof25 Segmental NG 0.358263555 0.858885 0.41712655 

D2 PsDof24 A PpeDof2 Segmental NG 0.130738468 0.180443 0.72454225 
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Fig. 3A. Chromosomal locations and collinear of PsDofs. 
 

 
 

Fig. 3B. Collinear of P. persica and P. sibirica.  
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Fig. 4. Gene structure and conserved motifs of PsDofs. (A) The exon-intron structures displayed by using GSDS. (B) The distribution 

of conserved motifs of Dof proteins. The different motifs are represented by different color block.  
 

 
 

Fig. 5. The temporal and spatial expression patterns of PsDofs. Fruit (F) and Kernel (K) during different development stages 25(F/K1), 

35(F/K2), 45(F/K3), 55(F/K4), 65(F/K5), and 75(F/K6) days after bloom (DAB). 

A B 
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Supplementary Table 3. Analysis of conserved motifs in PsDof proteins. 

Motifa Best matchb E_value Width 

Motif_1 EQALKCPRCDSTNTKFCYYNNYSLSQPRHFCKTCRRYWTKGGTLRNVPVGGGCRKNK 4.3E-1124 57 

Motif_2 MVFSSIPVYLDPPNWQQQPNHH 1.80E-14 22 

Motif_3 IRPGSMSDRARMAKIPQP 6.70E-08 18 

Motif_4 QNKGQGDSTGYWNGMLGGGSW 7.50E-05 21 

Motif_5 MFSAPVEQMLQCPSGPFITMDKRSWNKPH 1.50E-12 29 

Motif_6 
ADRASMSCFNHNSSSSDDTSGQYSSGTDNQPGGGNGSDIDLAAVFAKFLNNNSSNPAD

EHDHLDQDHEPNLVISSSELNDVDGSQNSSKADQDLVEAVDH 
4.10E-31 100 

Motif_7 
VAPDHHDHQHQQIQEENVQSFMGINHDQQQQDDMNIHQFGLQGLLGNDDQVVQDVF

WSDDAATTSSLTSSTASFSWQPMVHLQELDYSLPSDDDHMKIPT 
1.30E-48 100 

Motif_8 LCSDNWSSFDFSGFEVFSR 2.40E-05 19 

Motif_9 ESKDPAIKLFGKTIPL 2.60E-13 16 

Motif_10 ASHYRHITISEALQTAQADAPNGAHHPSLKSNGSVLTFGGDAPLCESMASVLNLADK 1.00E-26 57 

Motif_11 YPPAPYWGCAVPGPWNIPWL 6.20E-08 20 

Motif_12 SGPNSPTLGKHSRDGDILKEESSE 1.70E-08 24 

Motif_13 RVWIPKTLRIDDPSEAAKSSIWATLGIKN 2.90E-42 29 

Motif_14 QIPCFPGAPWPYPWNSAQWPSPFPPPPFC 1.60E-15 29 

Motif_15 GGLFKAFQSKGDQKNHVTEASPVLQANPAALSRSLNFQE 1.40E-21 39 

Note: a Numbers correspond to the motifs described in Figure 4b.  

 

Conclusion 

 

In conclusion, we identified 24 PsDofs in P. sibirica. 

These genes were distributed on all eight chromosomes and 

were classified into four clusters. Gene structure and motifs 

were highly conserved of each group. We observed three 

sets of triplicate Dofs in both P. persica and P. sibirica, and 

analyzed the expression patterns of PsDofs, suggesting that 

PsDofs may play different roles in growth and development 

of P. sibirica. Our comprehensive analysis will provide a 

foundation for further studies the function of Dofs in P. 

sibirica and other species in Rosaceae. 
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