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In this study, we aimed to establish a novel strategy to monitor autophagic
activity which could be effective even at in vivo situation. To this end, we developed Halotag-LC3
based method using different kinds of Halo tag ligands. We established cell line stably expressing
Halotag-LC3 and applied the cells for transient pulse labeling of LC3 with biotin, which allow us to

monitor degradation Kinetics of LC3. In contrast to conventional autophagy flux assay, this method
can avoid the side-effect of lysosomal dysfunction which could potentially cause change in
autophagy. Moreover, using features of TMR and Oregon green for different sensitivity to lysosomal
low pH condition, we developed pulse labeling of autophagosome and autolysosome.

In summary, we showed that Halotag-LC3 system is highly flexible and efficient way to monitor
autophagic activity.



(Rubinsztein DC et al, Cell, 2011)

(Mizushima N and Komatsu M, Cell,
2011)

mTOR

mTOR

mTOR

in vivo

tandem
fluorescent LC3 tf-LC3 LC3

Kabeya EMBO J 2000 tf-LC3
RFP GFP tandem
GFP pH
RFP

GFP-RFP:yellow

RFP: Red GFP-LC3

RFP

universal tag
HaloTag LC3



Halotag LC3

in vivo

€Y

Halotag-LC3

wash

biotinylated ligand: -

Hours after labeling: -

Streptavidin
(biotinylated Halotag-LC3)

Loading
control

LC3

LC3
LC3

Oregon green

(2) TMR
TMR  pH Oregon green pH
tfLC3 pulse
labeling Halotag-LC3
HEK293A Dual labeling
Red + Green

pulse-chase

Halotag

Halotag-LC3

bitin-Halotag-LC3

£
;5 g I : Nutrient rich
& él? & g’f»’ I : Starved
I~ E
£ 5§ 5 & & .
20 E L4 12
+ o+ o+ 4+ o 1
€S
005052 2 23 08
ST 06
22 g4
— e —— 2 & 04
L%
22 02
-— g 0

|

0 05 2

]

Hours after labeling

Red + weak Green

Halotag

dual labeling
Oregon Green Merged

Halotag-LC3

Nutrient rich

Starved

Halotag

in

Vivo

Halotag




D

2)

3)

4)

5)

Halotag

in vivo

6
Kurashima K, Sekimoto T, Oda T, Kawabata

T, Hanaoka F, Yamashita T. “ Poln , a
Y-family translesion synthesis
polymerase, promotes cellular
tolerance of Myc-induced replication
stress.” J Cell Sci. 2018 May 18. In
press

Lu SL, Kawabata T, Cheng YL, Omori H,
Hamasaki M, Kusaba T, lwamoto R,
Arimoto H, Noda T, Lin YS, Yoshimori T.
“ Endothelial cells are intrinsically
defective in xenophagy of
Streptococcus pyogenes.” PLoS Pathog.
2017 Jul;13(7):e1006444.

Sasai M, Sakaguchi N, Ma JS, Nakamura S,
Kawabata T, Bando H, Lee Y, Saitoh T,
Akira S, lwasaki A, Standley DM,
Yoshimori T, Yamamoto M. “ Essential
role for GABARAP autophagy proteins in
interferon-inducible GTPase-mediated
host defense.” Nat Immunol. 2017
Aug;18(8):899-910.

Hubber A, Kubori T, Coban C, Matsuzawa
T, Ogawa M, Kawabata T, Yoshimori T,
Nagai H. “ Bacterial secretion system
skews the fate of
Legionella-containing vacuoles
towards LC3-associated phagocytosis.”

Sci Rep. 2017 Mar 20;7:44795.

Tanaka S, Hikita H, Tatsumi T, Sakamori

R, Nozaki Y, Sakane S, Shiode Y,

6)

(2016)

Nakabori T, Saito Y, Hiramatsu N,
Tabata K, Kawabata T, Hamasaki M,
Eguchi H, Nagano H, Yoshimori T,
Takehara T. *“ Rubicon inhibits
autophagy and accelerates hepatocyte
apoptosis and lipid accumulation in
nonalcoholic fatty liver disease in
mice.” Hepatology. 2016
Dec;64(6):1994-2014.

Kawabata T, Yoshimori T. “ Beyond
starvation: An update on the autophagic
machinery and its functions.” J Mol

cell Cardiol. 2016 Jun;95:2-10.

” (
).Vol.16 Nol, 6-21. (2017)

“ ”

, 73(2), 169-174. (2016)

2. Tsuyoshi Kawabata, Kanako Akamatsu,

Tamotsu Yoshimori “ Replication
stress-induced autophagy promotes
chromosomal stability” , 2016

International A3 Foresight Symposium on
Autophagy Daejeon, Korea (2016)

1

p188~197 2018



o

@

®

*

KAWABATA, Tsuyoshi

60734580



