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The importance of NGLY1 on the chemoresistance of triple negative breast cancer
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In this study, we aimed to clarify the mechanism by which NGLY1 contributes
to drug resistance in triple-negative breast cancer (TNBC) and found the followings: (1) TNBC cells
with lower endogenous expression levels of NGLY1 tend to be more resistant to anticancer drugs (e.g-

doxorubicin, docetaxel), (2) Knockdown (KD) of NGLY1 in TNBC cells increases anticancer drug
resistance, (3) KD of NGLY1 in TNBC cells dysregulates cell cycle, (4) KD of NGLYL in TNBC cells
reduces the expression of genes that contribute to DNA repair, and (5) in clinical samples, patients
who responded less well to chemotherapy had lower NGLY1 expression. Although we were unable to
conduct the analysis using nude mice as originally planned, we developed an ELISA-based NGLY1
activity measurement system that can be used in clinical settings, which had not been anticipated.
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Gene Symbol Description fold change p-value
PARP14 poly(ADP-ribose) polymerase family member 14 -2.030223 9.21469E-06
FANCA FA complementation group A -2.032888 0.000945172
FANCD2 FA complementation group D2 -2.087499 2.52896E-05
H2AX H2A.X variant histone -2.104292 0.000241254
CHAF1A chromatin assembly factor 1 subunit A -2.113721 0.000398875
XRCC3 X-ray repair cross complementing 3 -2.136470 0.002046409
LIG1 DNA ligase 1 -2.153441  0.00030862
NUDT1 nudix hydrolase 1 -2.155056  8.6614E-08
FANCG FA complementation group G -2.237517 0.000319555
RAD54L RAD54 like -2.246758 0.001832189
POLQ DNA polymerase theta -2.257861 0.001951749
DNA2 DNA replication helicase/nuclease 2 -2.300373 0.002306057
BRCA1 BRCA1 DNA repair associated -2.449184 9.70384E-06
TDP2 tyrosyl-DNA phosphodiesterase 2 -2.500891 2.177E-10
RRM2 ribonucleotide reductase regulatory subunit M2 -2.827815 4.12349E-06
RECQL4 RecQ like helicase 4 -2.838865 3.08401E-07
DUT deoxyuridine triphosphatase -2.870367 1.73398E-13
RADS51 RAD51 recombinase -3.511950 2.47092E-07
EXO1 exonuclease 1 -3.826377 1.16346E-07
ERCC6L ERCC e?(cisior) repair 6 like, spindle assembly 4.041176 2.40956E-08

checkpoint helicase
POLE2 DNA polymerase epsilon 2, accessory subunit -4.221646 5.63689E-08
(B) MDAMB231 cell (NGLY7-KD/control siRNA)

Gene_Symbol Description fold change p-value
ERCC6L ERCC e?(cisior} repair 6 like, spindle assembly 2.096800 0.008850103

checkpoint helicase

RRM2 ribonucleotide reductase regulatory subunit M2  -2.122188 0.003973826
POLE2 DNA polymerase epsilon 2, accessory subunit  -2.184882 0.005674032
EXO1 exonuclease 1 -2.386798 0.001186211
RAD51 RAD51 recombinase -2.638685 0.000116315
TDP2 tyrosyl-DNA phosphodiesterase 2 -3.283156 6.92196E-08
DUT deoxyuridine triphosphatase -3.572202 2.15845E-08

4 siRNA NGLY1-KD TNBC DNA
(A-B) SiRNA NGLY1-KD
Hs578T (A) MDAMB231 (B) DNA



NGLY1
NGLY1
G0/G1
NGLY1
DNA
2

NGLY1  TNBC

NGLY1
TNBC

QOL

()

Chemotherapy
A 4

(B) negative (C) weak (D) strong
&

(E) . }
Chemotherapy Effective group Not effective group
Staining score* 1 0.8889

Strong staining ratio** 41.2% 22.2%

*Staining score; negative = 0, weak = 1, strong = 2

Patient # whose sample
showed strong NGLY1 stain %)
0

Total patient # of each group '

**Strong staining ratio =

5 NGLY1 TNBC
( ) (A)
(B-D) NGLY1
3 (negative (B), weak (C), strong (D))
(E) NGLY1 ( )



9 4 0 0

Fujihira Haruhiko Asahina Makoto Suzuki Tadashi 171

Physiological importance of NGLY1, as revealed by rodent model analyses 2021

The Journal of Biochemistry 161 167
DOl

10.1093/jb/mvab101

Sakata-Matsuzawa Madoka Denda-Nagai Kaori Fujihira Haruhiko Noji Miki Ishii-Schrade Katrin 16

Beate Matsuda Atsushi Kuno Atsushi Okazaki Misato Nakai Katsuya Horimoto Yoshiya Saito

Mitsue Irimura Tatsuro

Glycans unique to the relapse-prone subset within triple-negative breast cancer as revealed by 2021

lectin array-based analysis of surgical specimens

PLOS ONE 0250747
DOl

10.1371/journal .pone.0250747

Fujihira Haruhiko Takakura Daisuke Matsuda Atsushi Abe Masaaki Miyazaki Michiyo Nakagawa 170

Tomomi Kajino Kazunori Denda-Nagai Kaori Noji Miki Hino Okio Irimura Tatsuro

Bisecting-GIcNAc on Asn388 is characteristic to ERC/mesothelin expressed on epithelioid 2021

mesothelioma cells

The Journal of Biochemistry 317 326
DOl

10.1093/ jb/mvab044

Hlaing May Thinzar Horimoto Yoshiya Denda-Nagai Kaori Fujihira Haruhiko Noji Miki Kaji 17

Hiroyuki Tomioka Azusa Ishizuka Yumiko Saeki Harumi Arakawa Atsushi Saito Mitsue Irimura

Tatsuro

Tamoxifen-resistant breast cancer cells exhibit reactivity with Wisteria floribunda agglutinin 2022

PLOS ONE

0273513 0273513

DOl
10.1371/journal .pone.0273513




Semba Ryoko Horimoto Yoshiya Sakata-Matsuzawa Madoka Ishizuka Yumiko Denda-Nagai Kaori 13

Fujihira Haruhiko Noji Miki Onagi Hiroko Ichida Miyu Miura Hiroyoshi Watanabe Junichiro

Saito Mitsue Saito Tsuyoshi Arakawa Atsushi Irimura Tatsuro

Possible correlation of apical localization of MUC1 glycoprotein with luminal A-like status of 2023

breast cancer

Scientific Reports -
DOl

10.1038/s41598-023-32579-4

Suzuki Tadashi Fujihira Haruhiko 1868

NGLY1: A fascinating, multifunctional molecule 2024

Biochimica et Biophysica Acta (BBA) - General Subjects 130379 130379
DOl

10.1016/j .bbagen.2023.130379

Horimoto Yoshiya Hlaing May Thinzar Saeki Harumi Denda-Nagai Kaori Ishii-Schrade Katrin -

Fujihira Haruhiko Abe Masaaki Noji Miki Shichino Shigeyuki Saito Mitsue Irimura Tatsuro

Glycosylation profiles of breast cancer cells may represent clonal variations of multiple organ 2024

metastases

Clinical & Experimental Metastasis -
DOl

10.1007/s10585-023-10253-3

Fujihira Haruhiko Sato Keiko Nishiuchi Yuji Murase Takefumi Matsuda Yuka Yoshida Yukiko 710

Kamei Takayuki Suzuki Tadashi

ELISA-based highly sensitive assay system for the detection of endogenous NGLY1 activity 2024

Biochemical and Biophysical Research Communications 149826 149826

DOl
10.1016/j .bbrc.2024.149826




NGLY1

95

2022

NGLY1

94

2021

NGLY1

40

2021

NGLY1

96

2023




(Horimoto Yoshiya)

(40424246)

(32620)




