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Switching on Regeneration: Research Progress of Tissue Regeneration Enhancers
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Abstract Regeneration is the process by which tissue restores its original shape and function after injury.
The regenerative capacity varies widely among different vertebrates. Teleost fish and amphibians have strong re-
generative capacity, while mammals have limited capacity to regenerate in most tissues. The reasons behind varied
regenerative capacity among species may not be attributed to loss of regeneration-specific genes during evolution.
However, activation of regulatory elements in response to tissue damages may account for the key switch of regen-
eration. Enhancers are cis-acting regulatory elements that are essential for the precise regulation of gene expression.

Several tissue regeneration enhancers have been identified in a variety of model organisms and prove to play impor-

R H : 2022-05-02 He52 H: 2022-06-15

[ K AR (L HE 52 32170852) B I ER A

EHIEE . Tel: 13916763446, E-mail: zhangruilin@whu.edu.cn

Received: May 2, 2022 Accepted: June 15, 2022

This work was supported by the National Natural Science Foundation of China (Grant No.32170852)
*Corresponding author. Tel: +86-13916763446, E-mail: zhangruilin@whu.edu.cn



ey AR % AP AE A 5 T OB ST f

1485

tant roles in regeneration. This review will focus on the important regulatory role of enhancers in tissue regenera-

tion, the prediction and identification of tissue regeneration enhancers, and the specific mechanisms by which tissue

regeneration enhancers are activated in response to injury.
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Fig.1 Classification of tissue regeneration enhancers
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Table 1 Injury or regeneration-associated enhancers
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careg element Myocardium Zebrafish Evolutionarily conserved Primordial cardiac layer develop-  [45]
sequence analysis, ment, adult heart and fin regen-
transgenic assays eration
Bmp5 associated en- Skeletal system  Mouse Evolutionarily conserved Bone, cartilage, skin and lung [52]
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Fig.2 Active enhancer in open chromatin region
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Fig.3 Characterization of tissue regeneration enhancers through zebrafish cardiac genetic ablation system
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