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Functional analysis of splicing variants of multidrug-resitant ABC transporters
expressed in gastrointestinal cancer
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Bioinformatics analysis showed that seventy-one out of total 502 splicing
variants of ABC transporters, which are registered in Ensembl, were detected as candidates of potential
colon-cancer-specific-splice-variants.

Experimental validations were performed for some of these candidates by RT-qPCR. ENST000005135112, one

of ABCA12 splice variants, had reproducibility. This result strongly suggests that ENST000005135112 is a
colon-cancer-specific-splice-variant.

ABC



() DNA
mRNA
mRNA
1
90
Ohnuma S. et
al.Surgery. 2009 CDCA1

SIRNA

Kaneko N. Ohnuma S. et al .BBRC. 2009

Bl BIRBR TSA205

Genomic DNA

-1 e s -

[\

mRNA: 1 mRNA : 2

(1 23] [+ ]3]

—DOINAD SEEHDIRNA (R FS5 4

RNYT L) BRELS,

(a:xHvy, —:4vbaY)

Ohnuma S. et al. Surgery 2009% V)

®E
(@) 2007 9 2010

10 3 NCI

Dr. Suresh V Ambudkar

ATP Binding Cassette (ABC)

P-glycoprotein

(Pgp) ATP
phosphodiesterase-5 inhibitor
Pgp
(Ohnuma_S. et al.

Biochemistry. 2011, Ding PR, Ohnuma S. et

al.PLos One. 2011, Pitchakarn P, Ohnuma

S.et al. J Nutr Biochem. in press

_ 49
.2011.10)
Pap ATP
2
Pgp , ABCC1 (MRP1),
ABCG2 BCRP ABC

Shukla S. Ohnuma S.
et al. Curr Drug Targets. 2011, Wu CP,
Ohnuma S. et al. Curr Pharm Biotechnol.
2011

B2 : ABC k5 > RR—4 —IZ &k % EHIME
DAN=XL

e

ABCh5> ZR—4—

ABC kS v RKR—E—%
BT HEMR - ik
HlziRast IcHitt s 5
(PRI 1)

ABC kS v RKR—E—%
SB L TV UVERR
RERITMERNICE £ F
% (EHIEZN)

A 1 ABC




£ ET—ER—ZANSFRATNDIRTFAR/IFT IO

ABCh S RAR—E—

o |a|ln|s|mn|e |3 |
a O|lo|lo|lo|lo|O|lw
| 3|a|a|a|3|a|a
< < | < < < < < <
% - 32 32323129 31|29 16
FRAINZIRT RefSeq* 1] 5 1] 2 2 2 3 [v]
SARINYF Uk [ ASD** 04|00 |9 |7]|0]|5]0
il PubmedXBk | 2 |20 2 [a[3 | 2]2]3
* NCBI Reference Sequences
** EMBL-EBI Alternative Splicing Database
@
ABC
0 ABC
48 ABC
@ 3

5 (COLO205, HCT15, HCT116,

HT29, SW620) RNA
(HiSeq2500)
(RNA-Seq) Ensembl
(http://www._ensembl .org/index.html)
48 ABC
501

RT-gPCR validation

(2) RNA-seq
4

(cufflinks DEGseq DESeq TIGAR)

Ensembl Refseq
(http://www._ncbi.nlm.nih.gov/refseq/)

(1) RNA-seq Ensembl
48 ABC

502
splice variant 71
RT-gPCR validation

8 (Ensembl 1D
ENST00000586811 ENST00000272895
ENST00000542328 ENST00000572053
ENST00000513511 ENST00000443497
ENST00000443684 ENST00000441774)

ABC



ABCC1 ENST00000572053

ABCC2
ENST00000513511
) 8 7
RNA-seq RT-gPCR

ABCA12
1 ENST00000272895
RT-gPCR
« 3
B3: RNA-seq&RT-qPCRTAOEH > T ILIZH 11 HENST00000272895 D E B &
. RNA-Seq . RT-qPCR
: 5.
& E oo
s | | AL
(3) RT-gPCR
RNA-seq
(cufflinks) 3
(DEGseq DESeq TIGAR)
48 ABC
« 4
502
¢ 9

4: 4TEEDY 7 MBI B48BEDABCH SV R R— 2 —EIEFORBEOLLE

correlation coefficient

0.99
0.94

scatter plot
0 o A

uuuuu

5 4DV T McHIIB502BBDR T 51 RNIT FORBEDLLER

correlation coefficient

0.72 056  0.98

NIl 0.77 | 0.69

{H}..

e DESeq ML
E;i ; AR
g gz b

RT-gPCR

7
4
RT-gPCR ENST00000272895

4
ABCA12
ENST00000272895 ABCA12
(4) Ensembl Refseq
91
Refseq
transcript ID:NM_173076 Refseq
ABC

Refseq



8
Kajiwara T, Miura K, Ohnuma S,

Gastrointestinal toxicities of
5-fluorouracil increase  the
proportion of regulatory T cells
in intestinal tract: advantages
of alternate-day S-1
administration. Int J Clin Oncol.
2015. [in press]

Komura T, Miura K, Shirasaka T,
Ohnuma S, et al. Usefulness of
alternate-day administration of
S-1 and leucovorin in a xenograft
mouse model of colorectal cancer:
a shorter drug-free interval
leads to more efficient antitumor
effects. Int J Clin Oncol. 2015
Feb;20(1):117-25.

Kono E, Tanaka N, Kudo K, Musha H,
Tsuchiya T, Miyachi T, Nagao M,
Kajiwara T, Kimura S, Karasawa H,
Aoki T, Abe T, Ohnuma S,et al. Two
cases of advanced gastric cancer
achieved pathological complete
response by preoperative
chemotherapy with S-1 plus weekly
low-dose CDDPGan To Kagaku Ryoho.
2014 Nov;41(12):2279-81.
Kobayashi M, Ohnuma S, et al. A
case report of complete
pathological response of a
locally advanced rectal cancer
after long term chemotherapy. Gan
To Kagaku Ryoho.2014
Nov;41(12):1755-7.

Kimura S, Ohnuma S, et al. A case
of pathological complete response

to It. Lateral Ilymph node
metastasis from lower rectal
cancer by S-1 combined
neoadjuvant chemoradiotherapy.
Gan To Kagaku Ryoho. 2014;41 (12)
1560-2.

Fung KL, Pan J, Ohnuma S, et al.:
MDR1 synonymous polymorphisms
alter transporter specificity and
protein stability in a stable
epithelial monolayer. Cancer

Research.2014;74 2 :598 - 608.

Zhao XQ, Dai CL, Ohnuma S, et al.
Tandutinib (MLN518/CT53518)
targeted to stem-like cells by
inhibiting the function of
ATP-binding cassette subfamily G
member 2_Eur J Pharm
Sci.2013;49(3):441-50

Ohnuma S, et al. Therapeutic strategy
for neuroendocrine tumor of the
rectum. Gan to Kagaku Ryoho.2013;40
(12):2077-79

17
ABC
101
2015 4 23
13
2015 1 24

Kobayashi M, Ohnuma S, et al.
Transcriptome analysis of human
ABC-transporters in colorectal cancer
cell lines and surgically resected
NIH-Japan-JSPS
Symposium 2014 10 23 Bethesda

cancer  tissues



(USA)

ABC
3 2014 10
2
6 in
2014 4 6
ABC
7
2014 1 18
26 ,2013 11
28
GIST
68 2013
11 15
62
L2013 11 7
Stage IV
51
2013 10 24

Toshima M, Ohnuma S, et al. Analysis of
the single nucleotide polymorphisms of
the DPYD gene that affect adverse
events in 5-FU treated patients. 72

2013 10 3

2013 9
28
StagelV
67 2013
7 18
35
2013 5 31
113
2013 4 11

Ohnuma S, Miura K, et al. Stemofoline

is a potent modulator of the multidrug
resistance-linked P-glycoprotein
(ABCB1). AACR, 2013 4 6
Washington D.C. USA

ABC

2013 1 19

@
Ohnuma Shinobu
70451565
@
Miura Koh
40282074



