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Establishment of novel "amino acid starvation induction therapy™ using macrolide
antibiotics for head and neck cancer

Hirasawa, Kazuhiro
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We have reported that macrolide antibiotics such as azithromycin (AZM) and
clarithromycin (CAM) have an inhibitory effect of autophagy flux. We found that AZM and CAM
exhibited the prominent cytotoxic effect in head and neck cancer cell lines under amino
acid-depleted culture conditions, while they showed no cytotoxicity in complete culture medium. This

cytotoxic effect was mediated through induction of pro-apoptotic transcription factor CHOP. Under
amino acid-depleted condition, autophagy was pronouced for compensating intracellular amino acid
pool. Thus, blocking autophagy with AZM and CAM resulted in CHOP-medicated apopotosis induction in
cancer cells under starving condition.

EGFR-TKI



Cetuximab

EGFR

et al. Int J Oncol. 2013.)

CAL27( )
EGFR
et al. Int J Oncol. 2016 GEF
CHOP
knockdown wildtype MEF  CHOP
AZM  CAM
CAL 27 Detroit 562

120 120 120

100 1 1 100 | gl I 100

80 80 80

80 60 80

40 40 40
% 20 20 20
g 0 0 [
g 120 120 120
§ 100 100 100
é 80 80 80
> 80 80 80

40 40 40

20 20 20

o U 0

CHOP

AAD culture condition

30 kDa—|

38 kDa—|

AT KD | — — — —— ——_—

1

(EGFR) 2012

EGFR

(Moriya S,

(AAD; amino acid-depleted)

AZM CAM

GEF
Shuntaro M,
amino acid-free DMEM + 10%FBS
CAL27 CHOP
MEF CHOP
CHOP
GEF
AAD
MEF
M Control
& i O+ Azm
H +cam
W Normal culture condition
[J AAD culture condition
*  EAAD +AZM
* H AAD + CAM
{
48 T2
CHOP
AAD culture condition f
- CAM +CAM &
&
4 6 B 10 4 & 8 10 & (hs)
30 kDa—| CHOP
18 kDa—| - R
LD L [ ——— - -I—GN?DH




AAD CHOP  knockdown
AAD
AAD culture condition § 1 M Control siRNA
L CHOP siRNA
Control CHOP aé‘? E
SiRNA sIRNA g g
o 6&' & 3
& [
Fosfes & 3
30 KO g S M e - Lchor 2
45 KDa—| we w— — — — — — - actin - - G i
Control AZM CAM
AAD CHOP MEF Wild type MEF
Control  AAD
W Control
- AZM
£ [ cAM
H
£
£
24 4 72 24 48 712 (hrs)
Wild type CHOP -/
CHOP  AAD
AAD AZM  CAM
200 ns. ] P
180 ,L"—‘ B o i
g 180 ,":—‘ . W+ cam
@ 140 LE |
2 il
g 100 "
; 80 2 =
§ s @ g %
3 I L
5 2 I
" a a8 72 24 a8 72 (hrs)
amino acid deprivation + amino acids
AAD AZM  CAM CHOP
o> ~
&
AAD + AZM :9(' AAD + CAM ‘PQ""O
amino acids(-) amino acids(+) -S?Q amino acids(-) amino acids(+) $_@
4581063105(!'"5) 4 6 8 10 6 8 10 (hrs)
i |-cHop — w——
o [ B T o T e
37 kDa—{ W SN S S SES SES SN e —GAPDH T B ——— Ll
CHOP

CHOP

Normal condition

AAD condition
+/- AZM or CAM

AAD condition

Amino Acid Pool

Amino Acid Pool

Viable

AZM  CAM



AAD

43h

M Normal condition
[0 AAD condition

0 0
GEF 0 5 10 15 20 25 (uM) GEF 0 5 10 15 20 25 (uM)

RIPK-1

GEF
AZM  CAM
GEF

6
1. Saito Y, Moriya S, Kazama H, Hirasawa K, Miyahara K, Kokuba H, Hino H, Kikuchi H, Takano
N, Hiramoto M, Tsukahara K, Miyazawa K: Amino acid starvation culture condition sensitizes
EGFR-expressing cancer cell lines to gefitinib-mediated cytotoxicity by inducing
atypical necroptosis. Int J Oncol. 52: 1165-1177, 2018.
doi: 10.3892/1j0.2018.4282.

2.
111: 351-355, 2018.

3.Hirasawa K, Okamoto I, Motohashi R, Sato H, Takase S, Agata A, Takeda A, Tsukahara K:
The efficacy and adverse events of radiotherapy with cetuximab for Japanese head and neck
cancer patients. Auris Nasus Larynx. 44: 724-728, 2017.

4 _Hirasawa K, Tsukahara K, Motohashi R, Endo M, Sato H, Ueda Y, Nakamura K: Deep neck
cellulitis: limitations of conservative treatment with antibiotics. Acta Oto-Laryngol.
137:86-89, 2017.

5.Hirasawa K, Moriya S, Miyahara K, Kazama H, Hirota A, Takemura J, Abe A, InazuM, Hiramoto
M, Tsukahara K, Miyazawa K: Macrolide Antibiotics Exhibit Cytotoxic Effect under Amino
Acid -Depleted Culture Condition by Blocking Autophagy Flux in Head and Neck Squamous
Cell Carcinoma Cell Lines. PLoS One. 11: e0164529, 2016.

doi: 10.1371/journal .pone.0164529.

6. Miyahara K, Kazama H, Kokuba H, Komatsu S, Hirota A, Takemura J, Hirasawa K, Moriya
S, Abe A, Hiramoto M, Ishikawa T, Miyazawa K: Targeting bortezomib-induced aggresome
formation using vinorelbine enhances the cytotoxic effect along with ER stress loading
in breast cancer cell lines. Int J Oncol. 49: 1848-1858, 2016.

doi: 10.3892/ij0.2016.3673.

7
1. s
80 2018 6 30
2.
EGFR
76 2017 9 28
3.

: Amino Acid-Starving Culture Condition Enhances Gefitinib-Induced
Cytotoxicity via Necroptosis-like Cell Death in EGFR-Expressing Cancer Cells. 179
2017 6 3

4.
Macrolide antibiotics exhibit cytotoxic effect under amino
acid-depleted culture condition via blocking autophagy flux in head and neck squamous



cell carcinoma cell lines. 178 2016 11 5

5.
75 2016 10 8
6.
75 2016 10 8
7.
:Targeting bortezomib-induced aggresome formation using vinorelbine enhances the
cytotoxic effect along with ER-stress loading in breast cancer cell lines. 177
2016 6 4
0
o 0
o 0
@
@

MIYAZAWA, Keisuke

= 50209897

MORIYA , Shota

: 30634935



