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miRNA response to DNA damage Trends in Biochemical Sciences, September 2011, Vol. 36, No. 9

Guohui Wan’, Rohit Mathur’, Xiaoxiao Hu', Xinna Zhang?® and Xiongbin Lu’

Table 1. miRNAs target key genes involved in the DNA damage response

_-
Mediator/transducer miR-421

HZAX Mediator, DNA repair miR-24 [28]
RAD52Z DNA repair miR-210, miR-373 [63]
RADZ23B DNA repair miR-373 [63]
MSHz2 DNA mismatch repair miR-21 [64]
BRCA1 DNA repair miR-182 [65]
ps3 Cell cycle checkpoint, apoptosis miR-504, miR-125b [30,31]
p63 Transcription factor miR-92, miR-302 [32,33]
E2F Transcription factor miR-17-92, miR-20a, miR-34a [66,67]
p21 Cell cycle miR-17, miR-20a/b, miR-106a/b, miR-93, miR-216, miR-192 [35,68]
CDKZ2 Cell cycle miR-124a, miR-885-5p [68,70]
CDK& Cell cycle miR-124a, miR-29, miR-44%a/b [71-73]
Cde256A Cell cycle checkpoint miR-21, miR-449a/b [73,74]
Cdcd2 Cell cycle checkpoint miR-29 [75]
Cyclin E Cell cycle miR-15a, miR-16 (76,771
Cyelin D Cell cycle miR-1ba, miR-16 [78]
Cyclin G1 Cell cycle miR-122 [79]
Weel Cell cycle checkpoint miR-195 [80]
p27 Cell cycle miR-221/222, miR-181 [81,82]
ph7 Cell cycle miR-221/222 [81]
Wip1 Cell cycle checkpoint miR-16 [61]
Bel-2 Apoptosis miR-15a, miR-16-1 [83]
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Fig. 1. Aging theories converge on accumnulated DNA damage. Exogenous factors,
such as UV irradiation, caloric excess, alterations in the IGF/mTOR pathways, and
oxidative stress can alter the cellular balance between DNA damage and repair.
Similarly, endogenous pathways such as telomere regulation and genetic defects in
DNA repair can lead to cellular senescence and premature aging. These effects are of
added importance when they alter stem cell regenerative activity.
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Figure 3. Steps of the LINE-1 integration process. The L1 endonuclease
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Fig. 3. Cellular mechanisms limiting selfish retroelements in mammals. L1 transcription is suppressed by DNA methylation and can be interrupted by premature
polyadenylation. An antisense promoter residing within the L1 promoter can generate antisense L1 transcripts and lead to transcription of neighboring 5’ sequences. RNA
interference can also regulate L1 post-transcriptionally via small RNAs facilitated by Argonaute and PIWI proteins. Small RNAs may in-turn direct DNA methylation.
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