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Aquaporin ) Here, the composition of cell culture medium differs between CRR
I'Lydrogeﬂ peroxide and p° cells. To compare the gene expression of AQPs between p°
p° cells and CRR cells, therefore, we showed the data as the ratio to that in

Clinically relevant radioresistant cells their parental cells.

© 2018 The Authors. Published by Elsevier Inc. This is an open
access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).

Specifications Table

Subject area Cancer science

More specific subject area  Cancer cell biology

Type of data Table and figure

How data were acquired Polymerase chain reaction

Data format Raw and analyzed data

Experimental factors Mitochondrial DNA copy number and aquaporin gene expression

Experimental features Comparative analysis of aquaporin gene expression on CRR, p°, and
their parental cells

Data source location Kagoshima City, Japan

Data accessibility Data are available with this article.

Value of the data

The data set is valuable for the scientific community that requires information regarding functional
molecules of CRR cells.

The data are suitable for comparing the properties between CRR and p° cells.

The data could promote further research about more effective methods of anti-cancer therapy.

1. Data

In spite of mitochondrial hypofunction in p® and CRR [1] cells, p° and CRR cells have completely
opposite patterns of sensitivity to H,O, [2,3]. AQP, a water channel, is essential for the permeation of
small molecules such as H,0, through the cell membrane. Therefore, the sensitivity to H,O, may be
due to a difference in AQP gene expression. The data presented here include mtDNA copy numbers
and AQP gene expression comparing those of parental, p°, and CRR cells in human cervical cancer
(HeLa) and human tongue squamous cell carcinoma (SAS). All data are shown as the ratio to the gene
expression of parental cells. The ND2, COX2, and ATP6 genes are encoded by mtDNA and produce
components of the mitochondrial electron transport chain complex I, IV, and V proteins, respectively.
To compare the mitochondrial function, the mtDNA copy numbers were investigated in the p° and
CRR cells of HeLa and SAS (Fig. 1, Table 1).

Reportedly, H,O, can permeate the plasma membrane via AQP1, 3, 8, and 9 [4-7]; therefore, the
gene expression of AQPs was investigated (Fig. 2). The other type of AQP gene expression is shown in
Fig. 3. Furthermore, because all water-permeable AQPs are suggested to be permeable to H,0 [5], we
compared the gene expression of AQP1, 3, 8, and 9 and all AQPs in p° and CRR cells with that of their
parental cells (Tables 2 and 3).
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Fig. 1. mtDNA copy numbers of ND2, COX2, and ATP6 in p° and CRR cells of HeLa and SAS. The mtDNA copy numbers of CRR and
p° cells relative to those of their parents were measured by qPCR. For each cell line sample, three replicates were used to amplify
mtDNA and nDNA. The mtDNA copy number is calculated by the ratio of mtDNA and nDNA (mtDNA/nDNA), and the copy number
values on the Y axis in the figure are expressed as the ratio relative to that of each parental cell. (a) ND2, (b) COX2, and (c) ATP6.
The mtDNA copy number of p° cells was not detected and that of CRR cells was < 0.5 in comparison with that of each parental
cell. Each experiment was performed in triplicate. The results are presented as mean + S.D. S.D. were calculated with the
following the formula. S.D. = [(S.D.(parenty/MeaN(parent))” + (S-D-(p0 or crr)MEAN 0 or crR)’]' x (MEAN(p0 or crRYMEAN(Parent))-

Table 1
mtDNA copy number of parent, CRR, and ¢° cells.

ND2 COX2 ATP6
HeLa-Parent 152 + 12 182 + 15 222 + 16
HeLa-CRR 43 + 1 42 + 6 65 + 4
SAS-Parent 90 + 3 116 + 5 162 + 6
SAS-CRR 28+ 0 30 + 2 43 + 2
HeLa-Parent 53 + 8 63 + 8 78 + 22
HeLa-p° 0+0 0+0 0+0
SAS-Parent 60 + 15 72 + 25 103 + 45
SAS-p° 0+0 0+0 0+0

The data are raw data of Fig. 1. The ratio of mtDNA and nDNA (mtDNA/nDNA) in genomic DNA is shown as the mean + S.D.

2. Experimental design, materials, and methods
2.1. Cell lines

HeLa and SAS cell lines were obtained from the Cell Resource Center for Biomedical Research,
Institute of Development, Aging and Cancer, Tohoku University (Sendai, Japan).
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Fig. 2. Gene expression of the AQPs having H,0, permeability in p° and CRR cells. The AQP gene expression values are
expressed as the ratio relative to that of each parental cell. (a) AQP1, (b) AQP3, (c) AQPS8, and (d) AQP9. In CRR cells, the
expression of AQP3 and 8 genes was decreased in comparison with that in p° cells. There was no common tendency regarding a
decrease of gene expression between HeLa and SAS in AQP1 and 9. Each experiment was performed in triplicate. The results are
presented as mean + S.D. S.D. were calculated as in Fig. 1. *: p < 0.05 by Student's t-test.

2.2. pOcells

It is reported that p° cells do not have mtDNA [8]. Here, p° cells were established by culturing in
RPMI1640 containing 5% FBS, 50 ng/mL EtBr, 50 pg/mL uridine, and 110 pg/mL sodium pyruvate for
3-4 weeks [9].

2.3. CRR cells

The establishment of CRR cell lines was conducted by stepwise increase of the X-ray dose of
fractionated radiation from 0.5 to 2 Gy/day in vitro [1].

2.4. Measurement of mtDNA copy numbers in p° and CRR cells

mtDNA copy numbers in parental, p°, and CRR cells were measured in accordance with the pro-
cedure described in our previous report [3]. Genomic DNA was extracted by phenol extraction [10].
Ten nanograms of DNA was used for quantitative PCR (qPCR) to detect mtDNA (ND2, COX2, and ATP6)
and nuclear DNA (nDNA; p-actin).

The qPCR reactions were performed with Step One Plus (Applied Biosystems, Foster City, CA, USA)
using the THUNDERBIRD" SYBR qPCR Mix (TOYOBO Co. Ltd., Osaka, Japan). Following qPCR, the ratio
of mtDNA/nDNA was calculated. Each experiment was performed in triplicate. Primer sequences are
listed in Tables 4 and 5. The conditions of qPCR are shown in Table 6.

2.5. Gene expression of AQPs

The qPCR of AQP was conducted as described in a previous study [2], with slight modifications. All
cDNAs were prepared by reverse transcription using ReverTra Ace (TOYOBO). Equivalent to 1 ng of
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Fig. 3. Gene expression of the other AQPs (AQP 0, 2, 4, 5, 6, 7,10, 11, and 12) in p° and CRR cells. (a) AQPO, (b) AQP2, (c) AQP5,
(d) AQP6, (e) AQP7, (f) AQP10, (g) AQP11, and (h) AQP12. AQP4 gene expression was not detected in p® and CRR cells (data not
shown). There were tendencies for decreases of AQPO, 2, 6, 7, and 10 gene expression in the CRR cells compared with the level
in p°, but the gene expression of AQP5 and 12 in CRR cells was increased compared with that in p° cells. There was no common
tendency regarding the gene expression of AQP11 in p° and CRR cells. Each experiment was performed in triplicate. The results
are presented as mean + S.D. S.D. were calculated as in Fig. 1. *: p < 0.05 by Student's t-test.
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Table 2

Gene expression level of each AQP. The data are raw data of Figs. 2 and 3. All data are normalized to an internal standard (g-actin) and show the mean + S.D.

AQPO AQP1 AQP2 AQP3
HeLa-Parent 6.38 x 107° + 212 x 107> 159 x 107> + 6.41 x 10-¢ 310 x 107 + 2.60 x 1077 576 x 107> + 398 x 10~
HeLa-CRR 289 x 107° + 556 x 107° 733 x 1076 + 328 x 107 966 x 1077 + 7.34 x 1077 623 x 107° + 373 x 10°°
SAS-Parent 898 x 1076 + 446 x 10~° 329 x 107% + 922 x 1078 9.97 x 1077 + 1.08 x 1077 525 x 107% + 146 x 1077
SAS-CRR 6.88 x 1075 + 461 x 10°° 593 x 1075 + 3.90 x 1077 534 x 1077 + 149 x 1077 746 x 1077 + 136 x 1077
AQP5 AQP6 AQP7 AQP8
HeLa-Parent 792 x 107 + 3.39 x 1077 150 x 107° + 145 x 1077 192 x 107° + 656 x 10°° 524 x 107° + 213 x 107°
HeLa-CRR 329 x 107° + 3.78 x 10°° 112 x 107% + 1.90 x 10~ 150 x 107% + 519 x 10~° 654 x 107% + 120 x 106
SAS-Parent 358 x 107 + 165 x 106 124 x 107° + 633 x 1077 695 x 1076 + 116 x 106 375 x 1075 + 955 x 1076
SAS-CRR 500 x 107 + 296 x 1077 1.05 x 1075 + 5.03 x 107 328 x 107 + 968 x 107 548 x 1075 + 229 x 107°
AQP9 AQP10 AQP11 AQP12
HeLa-Parent 546 x 1076 + 270 x 10~° 138 x 107° + 343 x 1076 160 x 107% + 3.09 x 106 178 x 1075 + 398 x 10°6
HeLa-CRR 762 x 107% + 791 x 1077 1.02 x 1075 + 1.58 x 10~ 162 x 107% + 1.87 x 10°° 125 x 1075 + 634 x 10°°
SAS-Parent 622 x 107% + 154 x 1076 525 x 107 + 1.61 x 10°° 521 x 107* + 7.66 x 10~© 164 x 107> + 622 x 10°©
SAS-CRR 847 x 107° + 147 x 107° 461 x 107 + 579 x 1077 328 x 107* + 8.66 x 10°° 173 x 107> + 3.00 x 10°°
AQPO AQP1 AQP2 AQP3
HeLa-Parent 171 x 107° + 4.07 x 10~© 146 x 107° + 466 x 107 374 x 10°° + 3.80 x 1077 6.06 x 107° + 110 x 10~
HeLa-p° 339 x 107° + 144 x 10°° 119 x 107° + 262 x 107 928 x 107° + 122 x 107° 282 x 1074 + 354 x 10°°
SAS-Parent 190 x 10> + 3.64 x 10-¢ 1.02 x 107° + 153 x 107° 414 x 107% + 3.66 x 1077 315 x 107> + 834 x 1077
SAS-p° 266 x 107° + 416 x 10°° 922 x 107% + 362 x 10°° 823 x 107° + 911 x 1077 321 x 107° + 3.88 x 10°°
AQP5 AQP6 AQP7 AQP8
HelLa-Parent 226 x 107° + 144 x 10°° 1.03 x 107° + 334 x 10°© 177 x 107° + 531 x 1077 345 x 107% + 433 x 1077
HeLa-p° 130 x 107° + 3.58 x 1077 938 x 107 + 284 x 10°° 617 x 107> + 345 x 10~° 540 x 107° + 540 x 10~°
SAS-Parent 7.82 x 107 + 532 x 1077 704 x 107° + 173 x 10°° 101 x 107° + 263 x 107° 248 x 107° + 393 x 10°°
SAS-p° 295 x 107% + 831 x 10~8 992 x 107°% + 438 x 1076 1.01 x 107> + 742 x 10°° 354 x 107° + 135 x 107°
AQP9 AQP10 AQP11 AQP12
HeLa-Parent 268 x 1074 + 514 x 10°° 717 x 1076 + 582 x 1077 1.04 x 107% + 152 x 10°° 332 x 107° + 557 x 10°°
HeLa-p° 535 x 107% + 637 x 10°° 969 x 107 + 1.53 x 10°° 255 x 1074 + 113 x 10°° 6.48 x 107 + 2.85 x 107°
SAS-Parent 350 x 1075 + 1.02 x 106 111 x 107> + 3.00 x 1077 596 x 1074 + 2.81 x 10~° 928 x 1075 + 2,09 x 10-°
SAS-p° 480 x 107° + 2.90 x 10°° 161 x 107> + 3.80 x 107° 290 x 1074 + 256 x 1077 482 x 107° + 445 x 10°°

01P-20F (8102) 0T fo14g ut vIpg / v 32 WSDADL X

LOV
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Table 3
Total gene expression of AQP0-12 and of AQP1, 3, 8, and 9 in comparison with that in each parental cell.

CRR p°
AQP Gene expression (AQP0-12) HelLa 0.83 2.28
SAS 0.63 0.63
AQP Gene expression (AQP1, 3, 8, 9) Hela 0.64 2.55
SAS 0.39 1.23

The gene expression of AQP was calculated as the sum of each AQP gene expression, and the values are expressed as gene
expression ratio values of CRR and p° cells relative to those of their parental cells.

Table 4
The primer sequences of ND2, COX2, and ATP6 in this study.

Primer name Primer sequence
ND2-F 5'-GAAACAAGCTAACATGACTAACACCCTTAA-3’
ND2-R 5'-TATGATGGTGGGGATGATGAGGCTAT-3
COX2-F 5-TGAGCTGTCCCCACATTAGGCTTA-3’
COX2-R 5-GGGCATGAAACTGTGGTTTGCTCC-3’
ATP6-F 5'-CACCTACACCCCTTATCCCCATAC-3'
ATP6-R 5-GGTAGAGGCTTACTAGAAGTGTGA-3'
Table 5

Primer sequences for AQP0-12 and p-actin in this study.

Primer name Primer sequence

AQPO-F 5'-GCAGCCTCCTGTACGACTTTCTTCTCTT-3'
AQPO-R 5'-GGCCTGGGTGTTCAGTTCAACAGGTT-3'
AQP1-F 5'-TGGATTTTCTGGGTGGGGCCATTCAT-3’
AQP1-R 5'-TTCATCTCCACCCTGGAGTTGATGTC-3'
AQP2-F 5'-CTGGTACAGGCTCTGGGCCACATAA-3'
AQP2-R 5'-ATGTCTGCTGGCGTGATCTCATGGAG-3'
AQP3-F 5'-TTTTTACAGCCCTTGCGGGCTGGG-3’
AQP3-R 5'-ATCATCAGCTGGTACACGAAGACACC-3/
AQP4-F 5'-GGTGGCCTTTATGAGTATGTCTTCTGTC-3'
AQP4-R 5'-TTTTAGAATCAGGTCATCCGTCTCTACCTG-3'
AQP5-F 5'-TGCGGTGGTCATGAATCGGTTCAGC-3’
AQP5-R 5’-ACGCTCACTCAGGCTCAGGGAGTT-3'
AQP6-F 5'-TGGGAAGTTCACAGTCCACTGGGTC-3’
AQP6-R 5'-TCTACGGTGCCTGTGAGGATAGCC-3'
AQP7-F 5'-ACGGACCAGGAGAACAAC-3'

AQP7-R 5'-CCCAACCAGCAATGAAGG-3’

AQP8-F 5'-AACCACTGGAACTTCCACTGGATCTACT-3'
AQP8-R 5’-ATCTCCAATGAAGCACCTAATGAGCAGTC-3’
AQP9-F 5'-CTGTCATTGGAGGCCTCATCTATGTTCTT-3’
AQP9-R 5'-GTTCTGTCTTAAAGACTGAGTCAGGCTCT-3’
AQP10-F 5'-GAAGTCTTCAGTGCTGGTAATGGCTG-3’
AQP10-R 5'-CTTTGTGTTGAGCAGACACCAGATCCT-3'
AQP11-F 5'-AATCCAGCTTTGGCACTTTCGCTACATTTC-3'
AQP11-R 5'-TGCAGCCATGGAAGGAAAAAGCTGAACAT-3’
AQP12-F 5'-TTCTACGGCCAGAAGAACAAGTACCGA-3'
AQP12-R 5'-TCAGCTGGAATGTGGCCCCTCAAC-3'
p-actin-F 5'-AGAGCTACGAGCTGCCTGAC-3'

p-actin-R 5'-AGCACTGTGTTGGCGTACAG-3'
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Table 6
Conditions for qPCR in this study. AQP4 gene expression was not detected in parental, p°, and CRR cells of HeLa and SAS.
Therefore, the PCR condition of AQP4 is shown as “-.”.

Gene PCR condition A 95°C 105, 60 °C 1 min

ND2 A B 95°C 105, 52.5°C 105, 72°C 30's
COX2 A C 95°C 10, 55°C 105, 72°C 30s
ATP6 A D 95°C 105, 60°C 105, 72°C 30s
AQP PCR condition

0 D

1 A

2 C

3 A

4 _

5 A

6 B

7 D

8 A

9 A

10 D

11 A

12 D

total RNA was used for qPCR. Each experiment was performed in triplicate. Primer sequences of AQPs
and p-actin are listed in Table 5. The conditions of qPCR are shown in Table 6.

2.6. Statistical analysis

Statistical analyses were performed using Student's t-test. P-values < 0.05 were considered
statistically significant.
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