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Expanded View Figures

Figure EV1. Generation of GFP-tagged endogenous ATG2A.

A, B Strategy for insertion of GFP-tag upstream of human ATG2A exon 1. Graphic shows position of guides and locus before and after (B) GFP-tag plus linker insertion.

C Western blot of total cell lysates from parental wild type (WT) and GFP-ATG2A CRISPR/Cas9 knock-in clones 1 and 2 using anti-ATG2A and anti-ATG2B antibodies.

D GFP alone or GFP-tagged mammalian ATG8 proteins (LC3A, LC3B, LC3C, GABARAP, GABARAP-L1 and GABARAP-L2) were overexpressed in HEK293T cells, lysed and the
GFP-tag immunoprecipitated using GFP-TRAP beads. Samples were then run on 4-12% Bis—Tris gel and transferred to PVDF membrane and blotted for the
presence of ATG2A, ATG2B, p62/SQSTM1, WIPI4 and anti-GFP. Blots are representative of n = 3 independent experiments.

Source data are available online for this figure.
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Figure EV2. ATG2A and ATG2B contain a highly conserved LC3 interaction region (LIR). Related to Fig 2.
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Domain structure of ATG2A (green) and ATG2B (grey) proteins. Both ATG2s contain an N-terminal VPS13/chorein domain, ATG2 C-terminal autophagy domain (CAD
motif) and ATG2 C-terminal domain. Position and sequence of putative ATG2 LC3 interaction regions (LIRs) as identified by iLIR and manual annotation. ATG2A has
5 potential LIRs, and ATG2B has 6 potential LIRs. See Table 1 for details.

Myc-tagged ATG2A wild type (WT) and putative LIR mutants, where the potential core motif was mutated to alanine, were used in a pull-down assay with GST-
tagged mammalian ATG8 proteins. Shown are ATG2-mLIR#1 (B), ATG2-mLIR#2 (C), ATG2-mLIR#3 (D) and ATG2-mLIR#4 (E). ATG2-mLIR#S5 is shown on (H). ATG2A-
WT or ATG2A-mLIRs were overexpressed in HEK293T cells, and lysates were incubated with purified GST alone or GST-tagged LC3A, LC3B, LC3C, GABARAP, GABARAP-
L1 or GABARAP-L2. Samples were spun, washed and blotted for the presence/absence of Myc-tagged ATG2A using anti-Myc antibody. Anti-p62/SQSTM1 was used as
an internal control for the GST pull-down samples. GST proteins were visualized by Ponceau S staining of membranes.

As in (B) but using Myc-tagged ATG2B-WT or ATG2B-mLIR proteins. Shown are ATG2B mLIR#1 (F) and ATG2B mLIR#4 (G). ATG2B-mLIR#2 was present on an alpha
helix, whereas ATG2B-mLIR#3 and ATG2B-mLIR#5 were not expressed. Anti-p62/SQSTM1 was used as an internal control for the GST pull-down samples. All blots
are representative of at least n = 3 independent experiments.

Myc-tagged ATG2A wild type (WT), ATG2A-mutant LIR #5 (mLIR; FCIL/AAAA) (upper blots) or Myc-tagged ATG2B-WT or ATG2B-mLIR (FCIL/AAAA; lower blots) were
overexpressed in HEK293T cells, and lysates were incubated with purified GST alone or GST-tagged LC3A, LC3B, LC3C, GABARAP, GABARAP-L1 or GABARAP-L2.
Samples were spun, washed and blotted for the presence/absence of Myc-tagged ATG2s using anti-Myc antibody. GST proteins were visualized by Ponceau S
staining of membranes.

U20S WT and ATG2A/B double-knockout cell total lysates, analysed for the presence/absence of autophagy marker proteins including ATG2A, ATG2B, p62/SQSTM1,
LC3A, LC3B, LC3C, GABARAP-L1, GABARAP-L2 and vinculin used as loading control.

GFP alone, GFP-WIPI4 or GFP-WIPI4 with increasing concentrations of mCherry-GABARAP was expressed in HEK293T cells for 24 h, lysed and GFP-TRAP beads used
to immunoprecipitate GFP alone or GFP-WIPI4. Samples were then probed with antibodies to detect endogenous ATG2A or ATG2B, anti-GFP and anti-GABARAP.
Blots are representative of n = 3 independent experiments.

Quantification of ATG2A (blue line, round symbols) and ATG2B (grey line and squares) co-precipitation with GFP-WIPI4 in the presence of increasing concentrations
of mCherry-GABARAP from (J). Co-precipitation was normalized to GFP-WIPI4 alone. Line and error bars are mean + SD of n = 3 independent experiments.

EMBO reports e48412 | 2020 © 2020 The Authors



Mihaela Bozic et al EMBO reports

A 1 234 5
ATG2A 1 oot CAD ATG2 C-term o BEEL]
234 56
VPS13/
ATG28B 1wl . .“ cAD ‘ (TR0 )= 2078
B R 5 3
- B IR S I SIE G SR SR QTN SRS I ST JTR-
22 b BOBOndnIhn °\°§ 2 a8l lotntag
JE O O0I01303000000 NE O 000003000000
F = F —F - F - F—F—F—F_— ATG2AWT + — F - F-—F—F—F=—F=F—= ATG2AWT
—_ 4+ —+ —+ —F+—F+ —+ —+ —+ ATG2A-MLIR#1 — + —+ —+ —+ —+ —+ —+ —+ ATG2A-mLIR#2
“SC s - essslwesca [WE[ Hlls BET - W] woate2A
o | e amnael p62/505TV1 [N | L s | ps2/sQsSTMA1
GST-ATGS8s
- — <GST
b 5 3 E 509
- <m0 <, < om0 L L <
=] F FokFEoEaHEQFEQREMDQ 5 F FokEooE@ OO EF@D
S Q 0w o 7] [} NCW W °
Je 0 0909038000000 e 8 898989858588
+ — +—+—+—+—+— +—+— ATG2AWT + — F —F S F-FF—F—F = ATG2AWT
— 4+ —+ -+ —F—+ —F —+ —+ ATG2AMLR# _ + — 4 —+ —+ —+ —+ —+ —+ ATG2A-mLIR#4
F= - Sewmead MycAtc2r == W T TS Bl MycATG2A
e | 52/sosTv1 (] [ e ] p62/SQSTM1
GST-ATGSs . aeell ColATGEs
- - eu™ _ _ AL
— GST <4GST
— N
F 22 L
ER L QU FROINR: VR TR ¢ < mioi<. 3.3
°ca W VB3 DBNRININIT NI 5 E FosE®oE@e-O-OEod
JE 0 080808000000 22 9 23238g3v39s0s
+— +—+—+F+—F+—+—+—+— ATG2BWT F = FoF-F=F=F=-—F_-F= ATG2BWT
-+ -+ -+ —-+—-+ -+ —+ -+ ATGB-mMLR#1 — + —+ —+ —+ —+ —+ —+ —+ ATG2B-mLIR#4
[ [ B8 -~  ““W85 wyonrrezs == == = @ | wyeatezs
e | et 22 €53 L B I —— == 162/5QSTM1
‘ M<GSTATGBS ST ATGES
\— - -
L GST
o9
Lo . @ O < < < J & 2% Input & IP:GFP
H FS s ER D Ha g o - il O "~ il mCherry-GABARAP
NO N N N NI NT N
O< O3 O3 G200 o = = = = = =[qATG2A
t o r rIrIrIririiiole ge=——] ==EERdaTeR
— —+ —+ — 4+ — + -+ + — +
—— - - ) - Myc-ATG2A — ] m GFP-WIPI4
- ot et o Myc-ATG2B . _1‘| " lqmCherry-
) — GABARAP
-
GST- - T lew o [QGFP alone
Atg8s
K Sa- IP:GFP-WIPI4
o
o ® ATG2A
I U20S U20S 23- A
WT DKO WT DKO 8
[FArGeA -LC3C sg
O g 27
- re2e 23
GABARAPL1 g
E|p62/SQSTM1 £ 11
gm% IZIGABARAPLZ £
20
: : = mCherry-
LC3B Eleculm - ol ol

Figure EV2.

© 2020 The Authors EMBO reports e48412|2020 EV4



EMBO reports Mihaela Bozic et al

A Starve + BafA1
LC3B/LAMP2/DAPI

DKO +ATG2AWT

DKO + ATG2A

C

Lipid droplets (LD) /HA-ATG2A

ATG2A/B DKO, / T DK@ +ATGRA mLIR"

Figure EV3. ATG2A-WT and mutants effectively localize to lipid droplets. Related to Fig 3.

A U20S ATG2A/B DKO cells reconstituted with vector only, HA-ATG2A-WT, HA-ATG2A-mLIR and HA-ATG2A-mYFS were stimulated starvation (EBSS) plus bafilomycin
Al (BafAl, 200 nM) for 4 h to stimulate autophagosome generation and prevent their degradation in the lysosome. Cells were fixed and immune-stained for LC3B
(green) and LAMP2 (magenta) to visualize lysosomes. DAPI was included (blue) to mark the DNA/nucleus. Closed arrows (ATG2A/B DKO and DKO + ATG2A mLIR)
highlight aggregate structures. Open arrows (DKO + ATG2A-WT and ATG2A-mYFS) highlight LAMP2/LC3B-positive vesicles. Scale bar 10 pum.

B, C U20S ATG2A/B DKO cells reconstituted with vector only, HA-ATG2A-WT, HA-ATG2A-mLIR and HA-ATG2A-mYFS were stimulated with either 2% BSA only (B) or 2%
BSA plus 500 pM oleic acid (C) for 16 h prior to fixation in 4% PFA. Cells were permeabilized using saponin and stained with anti-HA (ATG2A; magenta) and 5 uM
BODIPY 493/503 to visualize lipid droplets (green; LDs). DAPI was included (blue) to mark the DNA/nucleus. Open arrows highlight ATG2A-positive lipid droplets. All
images are representative of at least n = 3 independent experiments. Scale bar 10 pm.

Figure EV4. ATG2A-mLIR causes accumulation of early autophagy markers. Related to Fig 5.

A, B U20S ATG2A/B DKO cells reconstituted with vector only, HA-ATG2A-WT, HA-ATG2A-mLIR and HA-ATG2A-mYFS were stimulated starvation (EBSS) 2 h to stimulate
autophagosome generation. Cells were then fixed and immune-stained for LC3B (green), p62/SQSTM1 (magenta) (A) or GABARAP-L1 (magenta) (B) and DAPI (blue;
DNA/nucleus). Images were taken on a Zeiss 880 AiryScan super-resolution confocal microscope. All images are representative of at least n = 3 independent
experiments. Scale bar 10 um.

C  Total cell lysates of ATG2A/B double-knockout cells alone or reconstituted with HA-tagged ATG2A-WT, ATG2A-mLIR (FCIL/AAAA) or ATG2A-mYFS (YFS/AAA) and left in
complete media (CM) or starved for 2 h (EBSS). Cells were lysed and blotted for autophagy marker proteins p62/SQSTM1, LC3B, ATG9A, WIPI2, GABARAP and
GABARAP-L1. Anti-HA for ATG2A expression and vinculin were used as a loading control.
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Figure EV4.
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