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Abstract Transposon is a segment of DNA sequence that can be translocated in one chromosome or from
one chromosome to another chromosome in the host genome. Transposons can form new genes through duplication,
mobilization, reorganization of gene fragments, and modification of the original gene structure, Which are named
transposon-derived genes. This article reviews the similarities and differences between transposon derived genes,
transposon and conventional genes. The evolution pathways of transposon derived genes is also concluded. It also
summarizes the effects of transposon derived genes on host gene evolution, as well as the effects on the growth and
development.
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Table 1 Comparison of transposon-derived genes with transposon and conventional genes (modified from references [21-26])

RHAIE
Bzt Characteristics
Types & | e PRy ik
Position Structure Function Conservation
Transposon derived Its genomic position Transposase coding sequence Normal expression Conservative

gene stabilizes
Transposon Its genomic position
unstabilizes

Conventional gene Position is fixed

Transposase coding sequence with ~ Most TEs (in most tissues
flanking TIR and TSD

No structural characteristics

without flanking TIR and TSD

Not conservative
and conditions) are silenced

Normal expression Conservative

related to transposons
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In figure A, B, C, the first is the original gene, the second is the transposon derived gene.
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Fig.1 Generating mechanism of transposon derived gene
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(B) Convergent domestication of Pogo transposases
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WL R A S, SRBIX L FL R 0 KRG I 1B K E B
HEE DR,
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AKAB AL T 5+ H A I T — AN BT R 94K [ Mudra-like
% o g 5% Temustang.  E H RE 2 A5 R JL K4 R, 4y
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Kk F 7 WA BAF Bsemug266bac095Fscmug-
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VIR O, A MR BRI B, semug-
266bac148Fscmugl48bac249% K EH, scmug-
266bac0952% 41 I 73 5 3 A It ¥ R 4k 2 JS mRNAZK
SRR, AR IR A B> X e gh R,
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AT R EAN TR E AT REEE R A B, R R R
i h & B W mustang’e sk B2 5 6 H R B B R
AT PR, W PATS X = AN R R AR B il R A,
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FKEem, HEZERSAEALRFEFRFEE. X
— KIS mustang 17K Fmustang s PR 1¥) F 5 A 20—
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W, I 2L Z A(Phy A) S T 2 Pl 410 6 75
S M. Fhy3(far-red elongated hypocotyl 3)#
farl(far-red impaired response 1)iX i 4~ #% iz i fi7 4
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PhyAfE 5/t 3 IR B, EATHI =0 T 7 5 1
Phy ARZ AR 52 R BE J5 (1) D6 B b AN ] 04 fhy3
Hlfar I 52 005G 7+ I 2% 38 A2 0 & B TF R 4% DR 7,
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A, IEIEISA2 [ i 5% /K1, T IRIETE R & IR, 5%
M e A R A A KB,

4 SRS
TS b R I EE EE A, R
SCERIR T i A A 2 R B - R R R
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Table 2 Function of transposon derived gene

B VSRS g I T X T Yrfh e EE BN

Gene name TE-family Species Functions References

daysleeper hAT Arabidopsis thaliana ~ Development [49]

mustang -8 Mutator Arabidopsis thaliana ~ Growth and flowering [22,59]

Jhy3 Mutator Arabidopsis thaliana  Light-induced reaction [14]

farl Mutator Arabidopsis thaliana Light-induced reaction [14]

CENP-B Pogo Homo sapiens Centromeric chromatin [48]

assembly

DPLGI-7 PIF Drosophila Unknown [36]
melanogaster

fe LTR (copia-like), Arabidopsis thaliana ~ Inhibit plant flowering [60]

MITE, hAT

thap P Drosophila Induce apoptosis [44]
melanogaster

setmar Tcl/Mariner Homo sapiens Histone methylation [34]

tamrsi CACTA Antirrhinum majus DNA binding factor [25]

sun LTR (copia-like) Solanum Elongate fruit [61]
lycopersicum

bomyb2 Harbinger Brassica oleracea Regulates anthocyanin [62]

biosynthesis

abfhi2 Pack-MULEs Oryza sativa Change GC content [30]

RAGI Transib Homo sapiens V(D)J recombination [13]

RAG2 Transib Homo sapiens V(D)J recombination [13]

HDPI Harbinger Arabidopsis thaliana DNA demethylation [41]

HDP2 Harbinger Arabidopsis thaliana DNA demethylation [41]

TIGD3 Tcl/Mariner Latimeria chalumnae ~ Unknown [63]

TIGD4 Tcl/Mariner Latimeria chalumnae ~ Unknown [63]

TIGDS Tcl/Mariner Latimeria chalumnae ~ Unknown [63]

POGZ Pogo Latimeria chalumnae ~ Unknown [63]

Tpb2 PiggyBac Tetrahymena DNA excision [64]
thermophila

Tpbl PiggyBac Tetrahymena Transposon-like excision [65]
thermophila

Tpb6 PiggyBac Tetrahymena Transposon-like excision [65]

thermophila

7 ¥ YL S BUB g A D B, RS T AT A
FEDA, X s BE DR B AT E B A T e, G AR SRR
P T YLt 5T 0 20 S P i B A
Too RUETHORE 2 (5% FE T AT AR 2L R B, H A
AR ) B8 P AT A2 KL R D RERFAE . AR SRXT
2 IR - B JRE L ) B A 1 BIE X I ) R AT A
SRR B Re % € R EERE L. T
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