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Drug discovery based on collateral lethality
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Initially, we thought that inhibition of SUCLG2, which is an isozyme of
SUCLA2, exerts synthetic lethality, but the effect was limited. Therefore, we created a prostate
cancer cell line lacking SUCLA2 and a prostate cancer cell line in which SUCLA2 was reconstituted.
Using the CRISPR-CAS9 library, we searched genes those dropped specifically in prostate cancer cell
lines lacking SUCLA2, and obtained 8 candidate genes. Furthermore, we screened for compounds that
induce cell death specifically in SUCLA2-deficient prostate cancer, and to date, from the screening

of natural compound libraries, we found two compounds are specifically cytotoxic for SUCLA2-deleted
strains.

SUCLA2



13 RB

RB
RB
SUCLA2 RB
SUCLAZ2 TCA succinyl CoA succinate
succinate CoA ligase B-subunit
SUCLA2
RB1 SUCLA2
B =2
SUCLA?2 P<0.001 ELRLA
—_—
SUCLA2
EH®
W AER# Dataset:TCGA (332 #k)
SUCLAZ E1 RBESUCLA2M MR %k
SUCLA2
SUCLAZ2
SUCLG2 CRISPR-CAS9
SUCLA2
SUCLA2 SUCLG2
SUCLA2 SUCLA2
CRISPR-CAS9 2,751
SUCLA2
SUCLA2
65 N Oligomycin cecp Rotenone & Antimycin A
6 RB SUCLA2 |
- | SUCLA2+
gm
SUCLA2  sucno.
SUCLA2 ¢+ & e @ w =
SUCLG2

E2 SuCLA2RE&DHRBI~DER



SUCLA2
SUCLA2
SUCLA2

10
Nishimura T, NakataA, Xiaoxi C, Nishi K, Meguro-Horike M, Sasaki S,KitaK, Horike S,Saitoh K,
Kato K, Kaori I, Murayama T, Kohno S, Takahashi C, Mukaida M, Yano S, Soga T, Tojo A and

Gotoh N. Cancer stem-like properties and gefitinib resistance are dependent on purine synthetic

metabolism mediated by the mitochondrial enzyme MTHFD2. Oncogene, 2018 (in press).

Kitgjima S, AsahinaH, Chen T, Guo S, Laura GQ, Cavanaugh JD, Merlino AA, Tange S, Terai H,

Kim JW, Wang X, Zhou S, Xu N, Wang S, Zhu Z, Thai TC, Takahashi C, Wang Y, Neve R, Stinson

S, Tamayo P, Watanabe H, Kirschmeier PT, K Wong KK, and Barbie DA. Overcoming resistance

to dual innate immune and MEK inhibition downstream of KRAS. Cancer Cell, 34:439-452, 2018.
doi:10.1016/j.ccell.2018.08.009

Zhao J, Okamoto Y, Asano Y, Ishimaru K, Aki S, Yoshioka K, Tekuwa N, Wada T, Inagaki Y,

Takahashi C, Nishiuchi T, Takuwa Y. Sphingosine-1-phosphate receptor-2 facilitates pulmonary

fibrosis through potentiating IL-13 pathway in macrophages. PLoS One, 13(5):e0197604, 2018.
doi:10.371/journal .pone.0197604

Sasaki S, Baba T, Muranaka H, TanabeY, Takahashi C, Matsugo S and Mukaida N. Involvement of

prokineticin 2-expressing neutrophil infiltration in 5-fluorouracil-induced aggravation of breast

cancer metastasis to lung. Mol Cancer Ther, 17:1515-1525, 2018.

doi:10.1158/1535-7163.M CT-17-0845

Murata T, Yamaguchi Y, Kohno S, Takahashi C, Kakimoto M, Sugimura Y, KamiharaM, Hikita K

and Kaneda N. Regucalcin confers resistance to amyloid-p toxicity in neuronally differentiated
PC12 cells. FEBS openbio, 8:349-360, 2018. doi:10.1002/2211-5463.12374

Muranaka H, Hayashi A, Minami K, Kitgima S, Kohno S, Nishimoto Y, Nagatani N, Suzuki M,
Kulathunga N, Sasaki N, Okada N, Matsuzaka T, Shimano H, Tada H and Takahashi C. A distinct
function of the retinoblastoma protein in the control of lipid composition identified by lipidomic
profiling. Oncogenesis, 26;6 (6):e350, 2017. doi: 10.1038/oncsis.2017.51

Kitgjima S, YoshidaA, Kohno S, Li F, Suzuki S, Nagatani N, Nishimoto Y, Sasaki N, Muranaka H,
WanY, Thai T C, Okahashi N, Matsuda F, Shimizu H, Nishiuchi T, Suzuki Y, Tominaga K, Gotoh
N, Suzuki M, Ewen M E, Barbie D A, Hirose O, Tanaka T and Takahashi C.The RB-IL-6 axis
controls self-renewal and endocrine therapy resistance by fine-tuning mitochondrial activity.
Oncogene, 36:5145-5157, 2017. doi:10.1038/onc.2017.124

Nagata N, Xu L, Kohno S, Ushida Y, Aoki Y, Umeda R, Fuke N, Zhuge F, Ni Y, Nagashimada M,
Takahashi C, Suganuma H, Kaneko S and Ota T. Glucoraphanin ameliorates obesity and insulin

resistance through adipose tissue browning and reduction of metabolic endotoxemia in mice.



10.

Diabetes, 66:1222-1236, 2017. doi: 10.2337/db16-0662

Yoshida A, Kitajima S, Li F, Chaoyang C, Takegami Y, Kohno S, Wan Y, Hayashi N, Muranaka H,
Nishimoto Y, Nagatani N, Nishiuchi T, Thai T C, Suzuki S, Nakao S, Tanaka T, Hirose O, Barbie
D A and Takahashi C. MicroRNA-140 mediates RB tumor suppressor function to control stem

cell-like activity through interleukin-6. Oncotarget, 8:13872-13885, 2017. doi:
10.18632/oncotarget. 14681
Kitgjima S and Takahashi C. The intersection of RB tumor suppressor function, stem cells,
metabolism and inflammation. Cancer Science, 108(9): 1726-1731, 2017. doi:
10.1111/cas.13312
6
- ) ; v KDM5A RB
77 2018 9 28 /
9/27-29
- ) ; v KDM5A RB
1
2018 7 5 / 7/5-6

Kohno S and Takahashi C. RB controls differentiation through positive regulation of
phosphoglycerate mutases. Abcam Cancer and Metabolism conference 2018 2018 6 26
Cambridge, UK / Fitzwilliam college  6/25-27

o, , , , . KDM5A RB
6 2018 5 11 /
5/10-11
, , , , . RB
. 2017 2017 12 8,9 /
12/6-9
_ ,PaingLinn, . RB .5
2017 7 14 / 7/13-14
0
0



http://omb.w3.kanazawa-u.ac.jp

@

@

Kohno Susumu



