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Distribution of MITEs (Miniature Inverted-repeat Transposable Elements)
and Their Expression Patterns in the Genome of Begonia peltatifolia
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Abstract: By using the published genome of Begonia peltatifolia and the transcriptome data of different tissues,
the miniature inverted repeat transposable elements (MITEs) in the genome were identified and classified, and
their distribution characteristics, insertion preferences and expression states in the genome were analyzed. The
results showed that a total of 925 MITEs copies were identified, belonging to four superfamilies: hAT, Mutator,
PIF/Harbinger and Tcl/Mariner, among which the hAT family accounted for the highest proportion, reaching
70.49%. The analysis of insertion positions revealed that 59.5% of the MITEs elements were located in the
flanking regions (upstream and downstream 5 kb, respectively) or within genes, while the other approximately
40% of the MITEs were located in telomeres, centromeres or other gene-sparse regions; moreover, the number of

MITEs copies located in the 5’ flanking region of genes was approximately twice that in the 3’ flanking region,
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and the insertion hotspots were within 1000 to 3 000 base pairs. These co-transcribed genes were mainly related
to secondary metabolism, energy synthesis and transport functions; those inserted into the genes were mainly
distributed in non-coding regions (UTRs and introns), and no MITEs insertions were observed in exons. The
functional enrichment of the genes with MITEs insertions was mainly related to functions, protein synthesis and
the expression of genetic information. A total of 68 MITEs co-transcriptions were detected in the transcriptome
data of different tissues of B. peltatifolia, with very little expression in vegetative organs such as pedicels and
leaves. They were expressed more in reproductive organs such as flowers and active meristems of roots. Among
the transcripts containing MITEs, 80.8% had lower expression levels or no significant difference compared with
their isoforms, while only 19.1% had increased expression levels. Therefore, these would lay the foundation for

studying the epigenetic regulation mechanism of transposons in drought tolerance and provides genetic resources

for the breeding of drought-tolerant Begonia varieties.

Key words: Begonia peltatifolia; MITEs; Gene insertion preference; Gene function
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Fig. 1 Manual correction of end sequences of MITEs transposon based on alignments. A: Incomplete boundaries before correction; B: Intact boundaries after correction.
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F 1 JEH KSR N 4L MITEs Bk

Table 1 MITEs superfamily in Begonia peltatifolia genome

HF % Superfamily # 1% Copy number %
hAT 652 70.49
TCI1/Mariner 103 11.13
PIF/Harbinger 93 10.05
Mutator 71 7.67
UN 6 0.66
£t Total 925 100.00

22 MITEs F AT BB ERGKER R

TEJE M ARSI R4 R, MITEs ] AT & 241
s, PR A 76.62% . Mutator #E KR
BA & AT & &, HIksE PIF/Harbinger HZK
W, MiEARN hAT K. 5 RFW (K 2), J&H K

R 2 JEM KIS R 4 MITEs # T AT & &

Table 2 AT content of MITEs transposons in the Begonia peltatifolia genome

[EYs AT & RS "
Superfamily AT content Total number of base

hAT 59 856 81424 73.51
TC1/Mariner 12 423 15 888 78.19
PIF/Harbinger 5025 6267 80.18
Mutator 33421 40931 81.65
UN 450 581 77.45
#it Total 11175 145 091 76.62
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B 2 JE MR H: MITEs BE BN ARZ R EN . ARBIGERRARBRE, Unknow NAEA MITEs # BT 52 B L5 M ) 5y 258

Fig. 2 Phylogenetic tree based on superfamily of MITEs in the genome of Begonia peltatifolia. Different colored represent different superfamily, while

Unknown represents a taxonomic group without a complete structure of MITES transposons.
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Fig. 3 Insertion distribution of MITEs transposons flanking genes
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Fig. 5 Functional enrichment analysis for encodings genes with internal (A, B) or flanking (C, D) MITEs insertions in the genome of Begonia peltatifolia

% 3 5 MITE J&#e L R M R A KCF A DL

Table 3 Expression levels of isoforms of co-transcribed genes with MITEs

HZ Tissue FIFIA High expression TCi3E %25 No significant difference {K3R1X Low expression A Total
1EHE Scape 1 1 1 3
1€ Flower 6 6 6 18
Z Stem 0 10 6 16
R Root 6 11 13 30
I Leaf 0 1 0 1
SH Total 13 29 26 68
% 19.1 42.6 38.2 100
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