
Pvalue FDR
Fold- 

Change
Pvalue FDR

Fold-

change

RAD51AP1
RAD51 associated 

protein 1
1,10E-02 0,021 0,553 5,11E-05 0,036 0,58

Genetic ablation of RAD51AP1  leads to enhanced sensitivity 

to chromosome aberrations upon DNA damage. RAD51AP1 -

depleted cells have deficits in recombination-based repair of a 

DNA double-strand break, and exhibit chromatin breaks both 

spontaneously and upon DNA-damaging treatment.

Dray E et al., 2011; 

Wiese C et al., 2007

CDK1(CDC2)
cyclin-dependent kinase 

1
9,00E-03 0,021 0,673 9,40E-04 0,084 0,57

CDC2 is required for efficient 5′ to 3′ resection of double-

strand break ends, and for the recruitment of both the single-

stranded DNA-binding complex, RPA, and the RAD51 

recombination protein. Expression of CDC2  in fibroblasts is 

reduced in response to radiation. Its suppression is essential 

for DNA damage-induced G2 arrest. 

Zhou T et al., 2006; 

Babtist M et al., 1996; Ira 

G et al., 2004

THRA

thyroid hormone 

receptor, alpha 

(erythroblastic leukemia 

viral (v-erb-a) oncogene 

homolog, avian)

2,40E-03 0,009 1,157 1,87E-04 0,059 1,32
Acts as transcriptional repressor and in this role participates 

in the regulation of DSB repair

Kress E et al., 2008;   Yu 

J et al., 2006

SOCS7
suppressor of cytokine 

signaling 7
5,00E-04 0,004 1,215 6,35E-05 0,040 1,38

Belongs to SOX septin family. The association between 

septins, SOCS7 and other proteins in the DNA damage 

checkpoint response has been reported. SOCS7 regulates 

actin organization and cell cycle arrest. 

Kremer BE et al., 2007; 

CIC
capicua homolog 

(Drosophila)
1,70E-03 0,008 1,221 2,30E-05 0,034 1,26

 It may encode evolutionarily conserved protein involved in 

hypoxia tolerance. Loss of capicua can desensitize cells to 

the effects of ERK pathway inhibition. CIC may represent a 

new member of a SOX-related HMG subfamily (OMIM 

database).

Dissanayake K et al., 

2011; Udpa N et al., 

2014

PPP1R9A

protein phosphatase 1, 

regulatory (inhibitor) 

subunit 9A

1,10E-02 0,021 1,225 1,25E-05 0,034 1,5
PP1 is a crucial component in the ATM-Chk2-p53 signaling 

pathway
Lu et al., 2013

PPME1
protein phosphatase 

methylesterase 1
1,00E-04 0,002 1,245 2,81E-04 0,063 1,19

its protein product, protein phosphatase methylesterase 1, is 

regarded as a key molecule that sustain, via inhibition of 

PP2A, the activation of ERK activity in cancer cells 

Lankoff A et al., 2006; 

Puustinen P et al., 2009 

HDAC11 histone deacetylase 11 7,00E-04 0,004 1,247 3,00E-05 0,034 1,47
It is activated by radiation. Interacts with RB-E2F to inhibit 

gene transcription.
 Guo C et al., 2007
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Table S5. Genes used in the validation of microarray data with the QPCR method (genes that confirmed the microarray data are marked with grey background). These genes are ordered 

according to Fold-change, defined by QPCR

QPCR Microarrays Gene function in respect to participation in 

response to DNA damage and/or in regulation of 

ERK pathway

Gene Description



HDGF

hepatoma-derived 

growth factor (high-

mobility group protein 1-

like)

1,00E-02 0,021 1,275 3,92E-05 0,035 1,19

Its product is a multifunctional protein which participates in 

many cellular events including DNA damage repair and 

transcriptional regulation; its expression is related to 

radiosensitivity of  cancer cells

Matsuyama A et al., 

2007; Zhao J et al., 2011 

ERBB2

v-erb-b2 erythroblastic 

leukemia viral oncogene 

homolog 2, 

neuro/glioblastoma 

derived oncogene 

homolog (avian)

4,30E-03 0,014 1,341 1,32E-04 0,053 1,32
A member of the EGF receptor family,as such activates 

MAPK pathway.
Salzano M et al., 2014

MKNK2
MAP kinase interacting 

serine/threonine kinase 2
0,1067 0,184 1,056 1,30E-05 0,0341 1,29

The kinase Mnk2 is a substrate of the MAPK pathway and 

phosphorylates the translation initiation factor eIF4E. Mnk2a 

downregulation by alternative splicing is a tumor suppressor 

mechanism.

Maimon A et al., 2014; 

Slentz-Kesler K et al., 

2000

NRAS

neuroblastoma RAS viral 

(v-ras) oncogene 

homolog

0,1556 0,246 0,925 2,29E-04 0,0609 0,67
NRAS mutations in papillary thyroid carcinoma lead to 

constitutive activation of the MAPK pathway 
Zou M et al., 2014

JUB
jub, ajuba homolog 

(Xenopus laevis)
0,2997 0,438 1,054 4,53E-05 0,0359 1,39

In mouse fibroblasts expressing Ajuba, MAPK1 (mitogen-

activated protein kinase 1) activity persisted despite serum 

starvation and upon serum stimulation; MAPK activity was 5-

fold higher than in colorectal cells

Goyal R.K et al., 1999

USP15
ubiquitin specific 

peptidase 15
0,5516 0,749 1,157 5,44E-05 0,0369 0,75

USP15 is a deubiquitinase, a highly conserved protein 

involved in the regulation of intracellular protein breakdown, 

cell cycle regulation and stress response 

OMIM database

FAM105A
family with sequence 

similarity 105, member A
0,5944 0,753 1,027 1,30E-04 0,0526 0,55  Its protein product is proapoptotic protein Mannherz O et al., 2006

MNT MAX binding protein 0,7306 0,868 1,016 2,90E-06 0,0187 1,28

MNT is a pro-survival protein important for mitogen. Max- 

interacting protein MNT is up=regulated in activated 

lymphocytes and was found to protect lymhocytes from MYC- 

dependent apoptosis

Link JM & Hurlin PJ, 

2014

GPX7 glutathione peroxidase 7 0,8757 0,979 0,978 1,20E-06 0,0103 0,61
GPX7 participates in response of thyrocytes to oxidative 

stress.
Kolypetri el al., 2014

PALM3 Paralemmin-3 0,975 1 1,049 3,38E-05 0,0341 3,42

Paralemmin 3, an ancient protein, is an isoform of 

paralemmin 1, a protein implicated in plasma membrane 

dynamics, also the invasiveness and metastatic potential of 

cancer cells. However, data suggest that each paralemmin 

has a unique function, not yet known.

Hultqvist G et al., 2012

GNA11

guanine nucleotide 

binding protein (G 

protein), alpha 11 (Gq 

class)

1 1 1,014 2,94E-05 0,0341 1,25

Thyrocyte specific Gq/G11- deficient mice lacked the normal 

proliferative thyroid response to TSH or goitrogenic diet, 

indicating an essential role of this pathway in the adaptive 

growth of the thyroid gland.

Bäck C.M et al., 2013
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