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The roles of ELOVL2 in the progression of renal cell carcinoma
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Elongation of very-long-chain fatty acids (ELOVLs) catalyzes the elongation
of very long-chain fatty acids and is required for various functions of normal organs by changing
fatty acid composition of lipids. A hallmark of clear cell renal cell carcinoma (ccRCC) is the
presence of intracellular lipid droplets. However, the roles of ELOVLs remain unexplored in ccRCC.
We analyzed the expression of ELOVL 1-7 in tissues of tumor and non-tumor. ELOVL2 was especially
highly expressed in the tissues of ccRCC. ELOVL2 knockout suppressed cell proliferation in renal
cancer cells in vitro and tumor growth in mouse xenograft model. We demonstrated that ELOVL2
promoted cell proliferation through the suppression of apoptosis. Moreover, the high expression of
ELOVL2 was significantly associated with a poorer prognosis in patients with ccRCC. These results
give new insights on mechanism of tumor progression through lipid metabolism.

ELOVL2



80

(Pathology. 2010;42:374-83.)

ELOVL
elongation of very long chain fatty acid
7
ELOVL 10
ELOVL1-7 mRNA ELOVL2
Oncomine
ELOVL2
ELOVL2
DHA (FEBS Lett. 2007;581:3157 J Lipid Res.
2014;55:718) ELOVL2 ELOVL2
Onco Targets Ther. 2008;1:41 DHA
Mol Clin Oncol. 2016;5:69
ELOVL2
80%
ELOVL
ELOVL2
ELOVL2
ELOVL2
ELOVL2
ELOVL2
ELOVL2
ELOVL2
ELOVL2 invitro invivo
ELOVL
46 gRT-PCR ELOVL
1-7 ELOVL1-7
ELOVL1 ELOVL2 ELOVL5 ELOVLY
ELOVL2

90
60 -

30

O-Lgiéi.i.é

ELOVL1 ELOVL2 ELOVL3 ELOVL4 ELOVLS ELOVL6 ELOVL7

Expression ratio(tumor/normal)

1 RBARIZHARRIEICH T BELOVL 1-7TDO IR



ELOVL2 TCGA

Tsukuba Univ cohort (n=46) TCGA database (n=534)

1.0 1.0 W‘«
iy,
= 0.8 By
¢ Tow (n=23) lw Low (n=267)
0.6
= s

0.4 %

High (n=267)

0.6 ‘ 1 L
High (n=23)

0.4

Overall Survival
Overall Survival

0.2

p=0.0126 p=0.0032
0.0 +
0 12 24 36 48 60 72 g4 0 12 24 36 48 60 72 84 9 120 144

Time (month) Time (month)

0.2

E2 KEARBMREICEITS3ELOVL2ER L T

ELOLVL2
6 ACHN SN12c 786-O SKRC52 Caki-1 OSRC2 ELOVL2
gRT-PCR RPTEC ACHN
SN12c 786-O SKRCS52 ELOVL2 ACHN
SN12c¢ 786-O SKRC52 ELOVL2 MTT
ELOVL2

shcontrol msh#1 msh#2

™
I IIIII

786-0O ACHN SN12C skre52
X3 ELOVL2ZIRHHIIC & B MEEE~RIZF T &

—_ —_
®© o 15
=3 S S

% cell growth
£

ELOVL2
GC-MS ELOVL2
LC-MS

ELOVL2
CRISPR-Cas9 ELOVL2 ACHN ELOVL2-KO
ACHN ELOVL2-KO MTT
Caspase 3/7 JC-1
ACHN ELOVL2-KO

MTT Assay Caspase 3/7 Assay JC-1 Assay

120
1600000 * 8

100

=8
*

30 1200000

60
800000

% Cell Growth

40

RLU
(background subtracted)
JC-1 Ratio
(aggregate/monomer)
£

[}

20 400000

0

0 0
OWT mKO#1 OKO#2 WT KO#1 KO#2 WT KO#1 KO#2

* p<0.05

4 ELOVL2/ v ¥ 77 BEMEavk%E AU 7= ae i



ELOVL2 GRP78 CHOP GADD34 sXBP-1

GRP78 CHOP GADD34 sXBP-1
25 12 7 18
‘EI:‘ 20 E: 10 .9[: 6 -EF 16
SE 2 5 i 5
&z 2z gE ge
=g =2 3 28 =2 12
Se 15 S Se S o
2.2 7z Bz 4 2.2 10
L= 2= ¢ 2= L=
28 & 5% 3 =8 8
G2 10 fisina fsin= L=y
4 6
2
s 4
2D
1 1 [l .l H : 1
o M 0 M 0 o M
WT KO#l KO#2 WT KO#l KO#2 WT KO#l KO#2 WT KO#l KO#2

E5 ELOVL2/ w277 MIC&B/NEXFLABEEETFOHRBAEL

Kobayashi T, Zadravec D, Jacobsson A. ELOVL2 overexpression enhances
triacylglycerol synthesis in 3T3-L1 and F442A cells. FEBS Lett. 2007 ; 581: 3157-63.
Pauter AM, Olsson P, Asadi A, Herslof B, Csikasz RI, Zadravec D, Jacobsson A. J Lipid
Res. 2014 ; 55: 718-28.

Matsuyama M, Yoshimura R. Relationship between arachidonic acid pathway and human renal cell
carcinoma. Onco Targets Ther. 2008; 1: 41-8.

Tasaki S, Horiguchi A, Asano T, Kuroda K, Sato A, Asakuma J, Ito K, Asano T, Asakura H.
Preoperative serum docosahexarnoic acid level predicts prognosis of renal cell carcinoma. Mol Clin
Oncol. 2016; 5: 69-73.

7
Shimazui T, Yoshikawa K, Ishitsuka R, Kojima T, Kandori S, Yoshino T, Miyazaki J, Uchida K,
Nishiyama H. Systemic transduction of pl6,nk4a antitumor peptide inhibits lung metastasis of the
MBT-2 bladder tumor cell line in mice. Oncol Lett. 2019; 17(1): 1203-1210.
DOI: 10.3892/0l.2018.9655.
Yoshino T, Miyazaki J, Kojima T, Kandori S, ShigaM, Kawahara T, Kimura T, Naka T, KiyoharaH,
Watanabe M, Yamasaki S, Akaza H, Yano |, NishiyamaH. Cationized liposomal keto-mycolic acids
isolated from Mycobacterium bovis bacillus Camette-Guérin induce antitumor immunity in a
syngeneic murine bladder cancer model. PLoS One. 2019; 14(1): e0209196.
DOI: 10.1371/journal .pone.0209196.
Kandori S, KojimaT, Matsuoka T, Yoshino T, Sugiyama A, Nakamura E, Shimazui T, Funakoshi Y,
Kanaho Y, Nishiyama H. Phospholipase D2 promotes disease progression of renal cell carcinoma
through the induction of angiogenin. Cancer Sci. 2018; 109(6): 1865-1875.
DOI: 10.1111/cas.13609.
Fujita T, Higashitsuji H, Higashitsuji H, Liu Y, Itoh K, Sakurai T, Kojima T, Kandori S, Nishiyama
H, Fukumoto M, Fukumoto M, Shibasaki K, Fujita J. TRPV4-dependent induction of a novel
mammalian cold-inducible protein SRSF5 as well as CIRP and RBM3. Sci Rep. 2017; 7(1): 2295.

DOI: 10.1038/s41598-017-02473-X.

5
Nagumo Y, Kandori S, Kimura T, Kawahara T, Kojima T, Kawai K, IshikawaH, NishiyamaH. The

impact of histologic variants of urothelial carcinomaon clinical outcomes following trimodal
bladder-preserving therapy. ASCO-the 2019 Genitourinary Cancers Symposium. 2019
56
2018
D2 76
2017



¢y

@

2018

Hitoshi Shimano

Takashi Matsuzaka

406



