SUPPLEMENTARY FIGURES

Suppl. Figure 1: Identification and comparative expression levels of ARH3 and PARG transcripts in
various cells. (a) A 353-bp fragment of the ARH3 mRNA was detected by RT-PCR analysis with cDNA
from HeLaS3 cells (lane 1), 293 cells (lane 2), HepG2 cells (lane 3) and SH-SY5Y cells (lane 4). Lane 5:
H,O control. (b) Specific fragments of alternatively spliced mRNAs encoding PARG55 (black arrows;
203 bp in lanes 1-3, 234 bp in lanes 5-7) and PARG60 (white arrows; 280 bp lanes 1-3, 311 bp lanes 5-7)
were co-amplified from cDNA preparations from 293 cells (lanes 1 and 5), HepG2 cells (lanes 2 and 6)
and SH-SY5Y cells (lanes 3 and 7). Lanes 4 and 8: H,O control. (c) Specific fragments of alternatively
spliced mRNAs encoding PARG55 (black arrows; 203 bp in lane 1, 234 bp in lane 2) and PARG60
(white arrows; 280 bp in lane 1, 311 bp in lane 2) were co-amplified from cDNA preparations from
human PBMCs. Asterisks in (b) and (c) indicate fragments that were confirmed by DNA sequence
analyses. Bands crossed out (x) in lane 1 of (c) were PCR products composed of sequences unrelated to
the human PARG gene. For primer combinations see Experimental Procedures. DNA fragments were
separated on 2.5% agarose gels. The sizes (bp) of selected marker bands are indicated. (d) Expression
levels of the transcripts encoding ARH3 (white bars) and the sum of PARG55 and PARG60 mRNA
(hatched bars) were determined by qRT-PCR on cDNA preparations from 293, HepG2, HeLaS3 and SH-
SY5Y cell lines and compared to the mRNA levels of total PARG transcripts (grey + hatched bars).
Human PARG55 and PARG60 mRNA accounted for only a minor fraction of total PARG transcripts.
Human ARH3 transcript levels exceeded the levels of total PARG mRNAs. Data are from three
experiments each performed in triplicate.

Suppl. Figure 2: Human PARG55 and PARG60 display different cellular distributions. Human
PARG55, PARG55(ex5) and PARG60 were expressed as C-terminally FLAG-tagged proteins in HeLaS3
cells and detected by FLAG immunocytochemistry (FLAG). Human PARG55 and PARG55(ex5) co-
localized with the green fluorescence of co-expressed EGFP targeted to mitochondria (mitoEGFP).
Human PARG60 co-localized with the cytosolic portion of co-expressed untargeted EGFP (cytoEGFP)
and not with mitochondrial EGFP.

Suppl. Figure 3: The expression level of mitoPARPLlcd correlates with PAR content in mitochondria.
MEFs from wild-type mice were transfected with mitoPARPlcd and subjected to PAR
immunocytochemistry. The scatter plot shows the relationship of PAR and EGFP intensities (n = 33).

Suppl. Figure 4: Targeting small cytosolic PARG isoforms to the mitochondrial matrix. Human
PARG55, PARG55(ex5) and PARG60 were endowed with an authentic N-terminal mitochondrial
targeting sequence (MTS), expressed as C-terminally FLAG-tagged proteins in HeLaS3 cells and
visualized by FLAG immunocytochemistry (FLAG). All MTS-PARG isoforms co-localized with co-
expressed EGFP targeted to mitochondria. MTS-PARG60 did no longer co-localize with the cytosolic
portion of co-expressed untargeted EGFP (cytoEGFP).

Suppl. Figure 5: (a) Quantification of fluorescence micrographs from immunocytochemistry analyses
shown in Figs. 4 and 5. Co-expression of mitoPARPlcd and small human PARG isoforms within
mitochondria resulted in a significant decrease in mitochondrial PAR content, when exon 5-encoded
amino acids were present in the PARG primary structures [PARG55(ex5), MTS-PARG55(ex5) and MTS-
PARG60(ex5)]. Quantification of EGFP fluorescence and FLAG signal intensities confirmed comparable
expression levels. Data are from up to five experiments. Mean = S.E.M., P**< 0.001 (one-way ANOVA
with post hoc Bonferroni test). (b) PAR, FLAG and EGFP immunoblot analyses of lysates from 293 cells
expressing mitoPARP1 along with C-terminally FLAG-tagged PARGS55 (lane 1), PARG55(ex5) (lane 2),
MTS-PARG60(ex5) (lane 4) and MTS-PARG60 (lane 5). Lane 3 was loaded with lysate from cells
expressing mitoPARP1cd in presence of the FLAG-vector. B-tubulin was used as loading control.



Presence of PARG isoforms containing exon 5-encoded amino acids decreased the mitochondrial PAR
content even when expressed at far lower levels.

Suppl. Figure 6: Confirmation of the specificity of the RT-PCRs shown in Fig. 5. Nested RT-PCR
analyses using the same primer combinations as in Fig. 5 were performed using cDNA preparations from
3T3 cells as template. The elongation step was prolonged from 30 sec to 3 min. PCR-products indicated
by asterisks derived from transcripts specific for mPARG110 and mPARG101. The main PCR product
from the primary PCR (crossed out (x) in lane 1), did not contain any DNA sequence of the mPARG
gene.

Suppl. Figure 7: Immunoblot analysis of lysates from MEFs confirmed the absence of ARH3 protein in
ARH3" mice.

Suppl. Figure 8: Absence of ARH3 protects matrix-accumulated PAR from degradation. PAR and EGFP
immunoblot analyses of lysates from wild-type and ARH3" MEFs transiently expressing mitoP ARP1cd.
One day post transfection, cells were incubated in the absence or presence of 5 uM PJ-34 for indicated
time periods. Data are representative of three experiments.

Suppl. Figure 9: Stable knockdown of PARG gene expression in ARH3™ cells. ARH3™ cells were stably
transfected with a plasmid encoding shRNA specific for all known mature mPARG transcripts (ShPARG).
Control cells expressed an irrelevant shRNA (shControl) or were transfected with a plasmid harboring
only the H1 RNA promoter (shEmpty). PARG gene expression was quantified by gRT-PCR analyses and
normalized to GAPDH. The mean + S.E.M. was obtained from four different samples. P*< 0.05 (one-way
ANOVA with post hoc Bonferroni test).



O

relative transcript levels

1 2 3 4 5

1500
1000

500
400

300
200

100

1000

500
400

300
200

100

5.

4 T
l

3.

2.

BB

0

293 HepG2 HelLaS3 SH-SY5Y

Supplementary Figure 1



PARG55(ex5)

mito- EGFP

PARGS55
+

mito-EGFP

DAPI —

PARG60
+

mito-EGFP

PARG60
+

cyto-EGFP

DAPI

Supplementary Figure 2



PAR intensity (A.U.) x 104

o

0 1 2 3
EGFP intensity (A.U.) x 104

Supplementary Figure 3



MTS-PARG55
(ex5)

+
mito-EGFP

MTS-PARGS55
+

mito-EGFP

MTS-PARG60
+

mito-EGFP

MTS-PARG60
=+

cyto-EGFP

Supplementary Figure 4



mitoPARP1cd

(5x3)099uVd-S1IN

099¥dVd-S1IN

(5x3)G6DUVd-SIIN

SGOUVd-S1IN

(5x8)g5OHVd

SGOdVd

—— ETRITEYN

T
(=]
©

mitoPARP1cd

T
o o o o o o
0

T T T T
< ™ N -

¢01 X ('N"V) Ayisuajul 4493

*k%k
1

48

*%

*

[{=]
ﬁ m (5x2)0994Vd-SLIN ._.H

(=]
m —1+—10994Vd-S1IN

o
©
]
<

(5x3)GGDYVd-SLINH:

SSGOUVd-SL1IN

n

<
W (6X8)GGOuVd +

1}
=

T

SGOdVd

=75
|
I

ETRIDEYN

<

o
n
¢0

404 n
0
0

I X ("n'V) Aysuaiul ¥yvd

o o

mitoPARP1cd

mitoPARP1cd

—— 099dVd-S1IN

(5x3)0994Vd-S1IN Hi

(5x8)GSOUVd-S LN+

GGOUVd-S1IN

(5x3)G6DUVd +

L

I— 6SOUVd
— CTRIUEYN
§ & & & I & o
-~ - o o o o
d493/4vd
oney
— (5x3)0994Vd-SLIN
—— 0994Vd-SLIN
——  (9x3)GGDYVd-S1IN
— GSOUVd-S1IN
— (5x8)55D4Vd
—t— GSOUVd
m_o__._m>_m
& o o & s S o
({e] n <t (+r] N -

¢0L X (‘N°Vv) Aisuajul oy14

-2t
PAR

1 2 3 4 5

150 —

B

100—

75—

GFP

75 s

W= FLAG

50_*

5() — "———————  (-tubulin

Supplementary Figure 5



2500
2000

1500

1000
750

500

250

Supplementary Figure 6



wild type ARH3"

ARH3 | s——

tubulin | D S

Supplementary Figure 7



wild type - PJ-34 + PJ-34
0 2 4 6 81218240 2 4 6 8 1218 24

230- ""l' g
0. 1 ' )‘ ‘ﬂ

954 PAR

ARH3" - PJ-34 + PJ-34
0 2 4 6 81218240 2 4 6 8 1218 24

UL

95- PAR

[ LT pe—— N €] =

230-

Supplementary Figure 8



]

-- O
e
{00

v o v o
~ ~ o
(sl199_, €HYV 0} pazijew.ou)

VNdW Odvd

Supplementary Figure 9





