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Supplemental Table 1. PARP sequences utilized to analyse automodification domain.

species

ARH3 homologue

binominal name common name” accession” HPF1 with PBZ
present
Insecta
Acromyrmex heyeri Formiga-de-monte-vermelha KAG5332370 yes yes
Aphis gossypii Cotton aphid XP_027836345 no yes
Apis mellifera Honey bee XP_624477 yes yes
Athalia rosae Coleseed sawfly XP_012253348 yes yes
Bemisia tabaci Silverleaf whitefly CAHO0393176 yes yes
Blattella germanica German cockroach PSN54639 yes yes
Bombyx mori Domestic silk moth XP 004926518 no yes
Cimex lectularius Bed bug XP_014252361 yes yes
Cloeon dipterum Pond Olive CAB3383108 no no®
Cryptotermes secundus n.a. XP_023719718 yes yes
Danaus plexippus plexippus Monarch Butterfly OWR47253 no yes
Diabrotica virgifera virgifera Western corn rootworm XP_028137801 yes yes
Drosophila melanogaster Fruit fly NP_001104452 no yes
Formica exsecta Narrow-headed ant XP_029670266 yes yes
Frankliniella occidentalis Western flower thrips XP_026271855 yes yes
Galleria mellonella Greater wax moth XP_026751130 no yes
Harmonia axyridis Halloween beetle XP_045461901 yes yes
Homalodisca vitripennis Glassy-winged sharpshooter XP_046681652 yes yes
Hyposmocoma kahamanoa n.a. XP_026328627 no yes
Ignelater luminosus Cucubano KAF2885554 yes yes
Ischnura elegans Blue-tailed damselfly XP_046383121 yes yes
Lasius niger Black garden ant KMQ98224 yes yes
Monomorium pharaonis Pharaoh ant XP_012538492 yes yes
Musca domestica Housefly XP_005175605 no yes
Myzus persicae Green peach aphid XP_022178738 no yes
Qoceraea biroi Clonal raider ant XP_011334668 yes yes
Photinus pyralis Common eastern firefly XP_031330927 yes yes
Schistocerca americana American grasshopper XP_046979867 yes yes
Sipha flava Yellow sugarcane aphid XP_025410796 no yes
Sitophilus oryzae Rice weevil XP_030752809 yes yes
Thrips palmi Melon thrips XP_034248574 no yes
Timema tahoe n.a. CAD7458304 yes yes
Tribolium castaneum Red flour beetle EFA00829 yes yes
Tribolium madens Black flour beetle XP_044269707 yes yes
Trichoplusia ni Cabbage looper XP_026729426 no yes
Zerene cesonia Dogface butterfly XP_ 038210310 no yes
Mammalia
Balaenoptera musculus Blue whale XP_036723058 yes no
Homo sapiens Human NP_001609 yes no
Orycteropus afer afer Aardvark XP 007935170 yes no

not applicable (n.a.) designates species with no common name

®GenBank accession number

‘HPF domain is predicted to be part of a multidomain protein (GenBank CAB3360198) with unique architecture. Our analysis of the
genomic region revealed the presence of a potential PBZ coding region upstream of the HPF domain.



Supplemental Table 2. Data collection and refinement statistics (molecular replacement)

dParg®
(PDB 8ADK)

dParg:PDD00017273*
(PDB 8ADI)

Data collection
Space group
Cell dimensions

a, b, c(A)

o, B, (")
Resolution (A)®
Rsym or Rmergeb
1/l
Completeness (%)°
Redundancy®

Refinement

Resolution (A)

No. reflections

Rwork / Riree

No. atoms
Protein
Ligand/ion
Water

B-factors
Protein
Ligand/ion
Water

R.m.s. deviations
Bond lengths (A)
Bond angles (°)

P2

93.43, 115.62, 122.91
90.00, 90.00, 112.21

58.95-2.48 (2.53 -2.48)

0.087 (1.116)
9.6 (1.1)
99.7 (99.3)
33(3.4)

2.47
85715
0.177/0.228

12576
63/3
277

70.57
85.17/75.39
5191

0.0123
1.895

P2

93.39, 115.90,2 123.27
90.00, 90.00, 112.21
59.02-2.51 (2.58 —2.51)
0.133 (2.020)

9.6 (1.1)

100.0 (100.0)

6.7 (6.7)

2.51
83225
0.183/0.223

12521
165/3
201

72.70
79.27/81.75
55.00

0.0092
1.681

“Data were collected from a single crystal
®Values in parentheses are for highest-resolution shell.



Supplemental Table 3. PARG sequences utilized for multiple sequence alignment.

binominal name

species

common name’

accession number®

Caenorhabditis elegans n.a. NP_001023135°¢
Caenorhabditis elegans n.a. NP_501496¢
Drosophila bunnanda n.a. KAHS8234568
Drosophila melanogaster Fruit fly NP_001245511
Felis catus Domestic cat XP_011285559
Homo sapiens Human NP_003622
Loa loa Eye worm XP_020303580
Monosiga brevicollis MX1 n.a. XP_001748857
Mus musculus Mouse NP_036090
Musca domestica House fly XP_005174952
Tetrahymena thermophila n.a. XP_001013101
Vombatus ursinus Common wombat XP_027715098
Zeugodacus cucurbitae Melon fly XP 011177346

“not applicable (n.a.)
®GenBank accession number
“Sequence of PARG1
dSequence of PARG2
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Supplemental Figure 1. Subcellular localisation of the Drosophila DDR-ADPr enzymes.
(A) Representative images of EGFP, EGFP-dParp, EGFP-dHpfl and dParg-EGFP expressed in
Drosophila SR2+ cells. Hoechst is used to indicate localisation of the nucleus. Scale bar, 2 um. Sites

of irradiation are indicated by yellow arrows. The experiment was repeated independently three

times with similar results.

(B) Representative images (top) and kinetics (bottom) of EGFP-dParp and dParg-EGFP recruitment to
sites of DNA damage induced by 405 nm laser irradiation, in Drosophila S2R+ cells. Scale bar, 2 pm.
Data from B are a representative of 3 independent replicates where data were collected from 16-25 cells

per condition and represent normalised mean values £ SEM.
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Supplemental Figure 2. Mass spectrometric identification of ADPr sites in S2R+ cells.

(A) Localization probability distribution of identified ADPr peptide-spectrum matches (PSMs). The
dashed line visualizes the cutoff of >90% localization probability that was used.

(B) Table with all Pearson correlations between different replicates and different conditions.

(C) Histogram visualizing the total number of ADPr sites identified and localized in the four different
conditions.

(D) Principal component analysis indicating the highest degree of variance between sample conditions.
(E) Volcano plot analysis visualizing the dynamics of PARGi-treated ADPr sites compared to DMSO-
treated ADPr sites under DNA damage. Significance was determined via two-tailed Student’s t-testing
with a false discovery rate (FDR) of 0.05, sO of 0.1, and 2,500 rounds of randomization. ADPr sites
significantly upregulated by PARGi treatment are depicted in blue, ADPr sites significantly upregulated

upon DMSO treatment are depicted in red, and ADPr sites not significantly regulated are shown in grey.
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Supplemental Figure 3. MS spectra of Drosophila histone H1 and dParp Ser-ADPr sites.

(A-E) Annotated ETD tandem mass spectra of ADP-ribosylated peptides. Full fragmentation is
obtained, with both c-ions (blue) and z-ions (red) pinpointing the ADPr to reside on a serine residue.
The spectra allowed mapping of the peptides to Drosophila histone dH1 S199 (A), dParp S363 (B),
dParp S491 (C), dParp S494 (D), and dParp S496 (E).
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MSM- - - - - - VQEERIIQVV-PEDFVDEAPQH- - -RGK | PEL VVAKSHIICDWESDP ATRLPPEPSSS - - - - - - - - - - M- YTKSMP - SKVKMTL 509
MEE- - - - - - VKKCDVHVV-SEDFLEEVKD- - - - - GGAPVL | VKKSHICSWESD | KKR | PSEDE IDASK - - - - - - Q- FVKS|VPGGK IKVKV 509
IQE- - - - - - AESEQIQVV- AEDFVDEAKDN- - -SGK IPDL | IKKSHICSIWESDP TTRLPPEPSSVA- - - - - - - - - M- YTKS VP - SK IKLKL 504
VEE------ AKDLD|IQ!V-SEDFLDEVKD- - - - - GGATLMINKKSHCSWESDPNSR IPKDTETK - - - - - = - - - - R- FVKSMP - TKQRMKL 514
IEQ------ AKDED[IHVV-SEDFVQAVLD- - - -GETALSAIKKKCHISSWEGDPKLR IPEKTESS - - - - - - - - - - M- F - KSKS - GTVKLKL 529
MEQ- - - - - - AQDEDVHVV-SEDFVKAVLD- - - - GESALKAVDKMSHIAPWEGDP TKR | PEKKESL - - - - - = - - - - M- Y- KSKS - GTVKLKL 517
I1SE------ AKEMN[IQVV - SEDFVKE ARG- - - -KSDVRSL | | QKSHICDWESNPMTRLPDVAQEHM- - - - - - - - - M- FTKSLP - TSMKLKV 506
MQD- - - - - - | QDMDIIEVV - EESFLDS IDPENGT | AKSLEL I KENNBADWESDP TKRVPQDVLDG=- - - - - - - - - - M- YAKSKS - Al TKLK | 509
MEE- - - - - - IKAES|IEV | -DESFEFDL IDPENGTVKDTLRLIKENNBADWESDPATRIPQDVIDG- - - - - - - - - - M- YVKSSKSTSVKLK | 517
MQA- - - - - - IKSMDIIEVV-EETELDL |EKE-GT ISKSLE | VKENN M- YVKS TK - SAVKLK | 518
MKV- - - - - - VQEEK|IHVV - SEDF IEEAPQH- - -KGK IPELV I SKSICDWESDP TTRLPPERSSS - - - - - - - - - - | - YTKSMP - SKVKLTV 509
MQE- - - - - - IEALD{IQVV- SEDFVEEAKEF - - - DKVAVML INKKNIICSWEGDPSLR | AVTDQKS - - - - - - - - - - Q- YEKS|AS - GTVKLRV 504
SQNTLVYDL | TEKDI[EMV-EESFLDL IDPVNGT | AQTLQL I KENNIJAPWGSDPATRVPQD | IDG- - - - - - - - - - L-YVKSKS- TSTKLK | 506
MEE- - - - - - AKNFN[IQ! | - TEDFVEEAKEY- - - TKSAISLIKKKTHISSIWEGNLSDR INV | AEKSNAS - - - - - - - | - YEKSGS - GKMKLQL 508
MEE - - - - - - VKSHD|IQV | - TEDF IDEAKEY - - - TDAP IMLLKKKTHISSIWEGD I NARLSNV | AKSN- - - - - - - - - K - FEKSSS - GKMKVKV 499
MQS- - ---- IQYLD/I VML - DESFLNS I DPETGTVARSLE LMKE YN[BADWGVDP ASKLPQD | IDG- - - - - - - - - - M- YVKSEK - SAVKLK | 519
MED- - - - - - VKLHD/IQV | - TEDE IEEAKEY- - - TDSP IMLLKKK THISSWEGD INARLSNV I AKS - - - - - - - - - - K - FEKSGS - GKMKVKV 497
MEE- - - - - - VKELN[IPVV-PELYIEACSE- - - - - ANP IDK ISEQI QD1 1QKSSQ- - - - - - - - K R- FTKKSA-SKVKLKV 510
MEE- - - - - - | QDED{IEVV-DETFELDA IDAKTGTVSETLEL IKQHN VPQDVIDG---=------ K M- YAKBKS-AIQK IK 1 513
MMD- - - - - - AQSQGIQVV-PESFLEEAAK- - - - - GNAVEKILTLN |EKQAKMNVM- - - - - - - - K K- FLSSGP - SKVKLTM 514
MED- - - - - - VQSCD|IQV | - TEDF IEEAKEY- - - TDTP I MLLKKKT,| LSNVIAKSN- - - - - - - -~ T R- FEKSSS - GKMKVKV 499
MED- - - - - - VQSCD|IQV | - TEDF IEEAKEY - - - TDAP | MLLKNKT)| LSSVIAKSN- - ------- K - FEKSSS - GKVKVKV 505
MQD- - - - - - VQSYD|IQV | - TEDFVEEAKEY - - - TDAP | MLLKKKT| LSNV I AKSN K - FEKSIVS - GKVKVKV 505
IDD- - - - - - AKNLGIQVL -PAAFFDTVVNN- - IKGN | ADLVTKMS MPPEETEEEKA- DRFASHGS - SK | KVQM 473
MEE- - - - - - VEDAK|IQVV-PESFLQESVA- - - - - GNAIEN ISRLNMA LAGIESLKS S - FSKS|GKSSKVTLKV 517
IKE=------ AESLE|IEVVEPSTEFDTIDK- - - -GGNAIEL | VKQNL AP |ERRQKELELDYKNKSNLK M- YEKSVP - TSVKLTL 519
IKE------ AQELD|IEVVNPTTFEFDAIDK- - - -GGNAIDL | SEQNL AP | IKRQNELEVEEKNKRNLK M- YEKSVP - TSVKL IL 517
IKD- - ---- AESFEIIEMVEPTAEFDAIDK- - - -GGNAIEL | | KQNS AP |EKRQRELELDPKNKSNFK| M- YEKSIVP - TSVKLTL 523




Supplemental Figure 4. Conservation of the PARP automodification domain in insects.
Multiple sequence alignment of selected insect PARP automodification domain sequences. Ser-ADPr
sites identified in dParp are indicated above the alignment by double-dagger (}). Indexing indicates

dParp residue position.
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Supplemental Figure 5. Residue specificity of dParg terminal ADPr hydrolase activity.

(A) Removal of poly-Glu-ADPr by human and Drosophila (ADP-ribosyl)hydrolases on automodified
poly-Glu-APARP1. Poly-Glu-ADPr of /PARP1 was achieved by incubation of recombinant ZPARP1
(0.5 pM) in the presence of **P-NAD" as ADP-ribose donor. The reaction was performed for 30 min at
room temperature. The APARP1 reaction was stopped by the addition of 1 uM olaparib. Lower panel
shows the CBB stained SDS-PAGE of the proteins. The experiment was repeated independently

three times with similar results.

(B) Removal of mono-Glu-ADPr. Mono-Glu-ADPr was achieved by incubation of recombinant
hPARP1 E988Q mutant (0.5 pM) with **P-NAD" as ADP-ribose donor and activated DNA. The
reaction of ”APARP1was stopped by the addition of 1 uM olaparib and subsequently supplemented with
the indicated (ADP-ribosyl)hydrolases. Lower panel shows the CBB stained SDS-PAGE. The

experiment was repeated independently three times with similar results.
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SLDDSWRGVSMEAIHRNRQPFELENLPPVT- - -------- AGNLHRVMYQLP IRE- - - - - TP-PRPYKSPGK- - -WDS - - EHVRLP

STEEQWRGCAMEE | YRGMNE FELDHVPAVR- - = - - - - - - - PSDSHTVL YHCP IHE - - PDNVP - PRPLRAHHK - - -WDA- - THVRLP
NEDTTWRGCCMDE | YRNLDPFELDHLAPVK - = = = = = - - - - PSDSHTVLHHFP IRE - - DDS |P-PKPLKSHPK - - -WDA- - FHVRLP
TQEKSWRGVP |EAIHRGRPVFELEHLGPVG- - - - - - - - - - SSNVHRVL YQTP IKE - - STEQP - PRPHKAPGK - - -WDS - - EHVRLP
SPDKKWLGTP | EEMRRM- - PRCG IRLPLLR- - = - =-=--- PSANHTVT IRVDLLR- - AGEVPKPFPTHYKDL - - -WDN - - KHVKMP
SPDKKWLGTP | EDMRRM- - PRCGNRLPLLR- - - = - = - - - - PSANHTVT IRVDLLR- - AGEVPKPFPTHFKDL - - -WDN - - KHVKMP
PPEKKWLGTP | EEMRKM- - PRCG IHLPSLR- = - == = - - - - PSASHTVTVRVDLLR- - AGEVPKPFPTHYKDL - - -WDN - - KHVKMP
SPDKKWLGTP | EELRRM- - PSCGVRLPHLR- - - = - = - - - - HSVNHTVTVRVDLLK - - AGEVPKPFPTHYRDL - - -WDN - - KHVKMP
[V LATKTVR- - - - TSSSSFLSTVS TCE AP AKGRARMYQKE LEKHV | AFTEGNLTLQ-PDLNKVDPD- - -RNY- -RYCT IP
5 HENLMKYLEEFR- -S IRFQ-PDFQKVDAE - - -RNV- -RYCE I T
E--o-v-- SPMQS IR- - - -CYKDMYPDL IS---------- RNASDVVLVS INS I T- - SGTFK-PYPVVCADRTYGWNSGKKFVRLP
--------------------------------------------------------------- Y
92 104 114 119 131 141
CAPESKYPRENPD- - - - - - - - GSTTIDFRWEMIE-=-=-«------ RA---LLQP IKTCEE-------- LQAAI ISYNTTYRDQAH
CSSKSQYPVTAAD- - - - - - - - GSSTIEARWEMIE - = - === ===« - KA---LLQP I TNSKE-------- LQAA I LSYNTKYEGQAN
CSNKSQYPVVAED- - - - - - - - GTSS IENRWEMIE - === -=------ KA---LLRP I[ENSRD- - - - - - - - LESAILSYNTKYEGHWT
CAPESKYPRENED- - - - - - - - GTTS IDSRWEMIE - = == === ===~ RA---LLQP I[ESAAE-------- LQAAILSYNTTYRDQAN
CSEQNLYPVEDEN- - - - - - - - GERTAGSRWEL Q- =-=------~-- TA---LLNKFTRPQN-- - - - - - - LKDA | LKYNVAYSKKWD
CSEQNLYPVEDEN- - - - - - - - GERTAGSRWEL IQ---=-=-=-=-- TA---LLNKFTRPQN- - - = - - - - LKDA | LKYNVAYSKKWD
CSEQNLYPVEDEN- - - - - - - - GERTAGSRWEL Q- =-=-=---=-- TA---LLNKFTRPQN- - = - - - - - LKDA | LKYNVAYSKKWD
CSEQNLYPVEDEN- - - - - - - - GERTAGSRWEL IQ---=-=-=-=-- TA- - - LLNKFNRPQN- - - = - - - - LKEA | LKYNVAYAKKWD
----- NFPASQGKLREDNRYGPK | VL PQRWRE FDSRGRRRDS YFYFKR - - KLDGYLKCYKTTGYFMFVGL LHNMAE FDPD | T - - YK
----- DFP ISNISFEL--- - - LETGVSQQWRNCD- - - - - - - - - - - =QN- - LFNEYLKTYKNGGYSQFEDL L FK IWGYSEEKE - RFD
------ YSICNVT--=-----GGl---ARYDI[Q---=-=-=-----TAISKLLEPLKTYKQ---- - - - - IEDC IRSYSRAR- - - -S
QKNSELWI IQKKT- - - ----- LQDLSSGKQKLDS - - == == = - - - - FQSLES ILE ILRDSKN= = - ==« ccccomamnn QNDEKYFN
--------------------------------------------------- LTTRLGSFAL- - - - - - - - LCPPVCLSSRPRGLEWC
15] 161 170 179 189 199 209 219
FRALHQL LDEELIDESET-RVFFEDLLPR | IRLALRL -PDL |QSPVPLLKHHKNASLSLSQQQ|SCLLANAFLCTFPRRNTLKRKSE
FRSLHRL FEDDLDESES-RVFFEDLLPR | IRLALRL - PELVQAP |PLLKQGQNHSVTLSQQQ | SCLLANAFLCTFPRRNTMKKRSE
FRALHKLFEEELDEDES - RVFFEDLLPRV IRLALRL - PELVQAP |PLLKQGKCHA I TLTQEQISCLLANAELCTYPRRNTLKKKSE
FRALHQL LDEELDESEA-RVFFEDLLPR | VRLALRL - PDLVQAPVPLLKQHHNSALSLSQQQ | ACLLANAFLCTFPRRNTLKRKSE

FTAL IDFWDKVLEEAEA-QHLYQS | LPDMVK IALCL-PNICTQP IPLLKQKMNHS | TMSQEQ | ASLLAN
FTALVDFWDKVLEEAEA-QHLYQS | LPDMVK IALCL-PNICTQP IPLLKQKMNHS | TMSQEQ | ASLLAN
FTALVDFWDKVLEEAEA-QHLYQS | LPDMVK IALCL-PNICTQP IPLLKQKMNHSVTMSQEQ|ASLLAN
FTALVDFWDKVLEEAEA-QHLCQS | LPDMVKLALCL-PDICTQP IPLLKQKMNHS | TMSQEQ I ASLLAN
LPALEM- YYKEMSELVG-REEVLEKFARVARIAKTA-EDI|LPERIYRL - VGDVESATLSHKQCAAL VAR
LPALKS - FYRKMSE | VG-EDEVLEKLARLVR I TKSA-CEVLPEK | YRL-VGD IESATFSHIQCASL | A Fo-oommeeeeaans
FNALRQLFEAVLSEALR-VEYLTTVIPFMAKLALQS-PSLITQP IPILRRGSSGSVTISQHQAASLLAHAEFCTFPSRNTVS- - - -
LKAVFE- - - -QLDKEEQ- TYFLEQF IPKICQLVLK IKKKQLKNQIP - -KESK | YEAAFSREE ISYYVSCMELC I LKDQD- - - -RK |
VTQLEDGGTRALRA I VRYATEFGSHFPDGHMP | LCA-RNTSTAPAA- - TTPHRLELELTNCQL TCMLALME | AGLPEPDATE - AA|

FCTFPRRNA-KMKSE
FCTFPRRNA-KMKSE
FCTFPRRNA-KMKSE
FCTFPRRNA-KMKSE

229 238 248 238 268 278 286 296 306
YST|FPD IN} FNR AVLEKLKC IMHYFRRVCP TERDASNVP TGVVTFVRRSGL - - PEHL | DINSQSAAPLGDVPLHVDAEGT
YSAFPD IN|- FNR SVIEK IKCICHYFRRVCPTERDSSNVPTGVVTFTRRSLE - - PKELPNWAECKAPLGVTPLH I TSDGT
YST|FPD IN} FNR| AVLEK |KC ICHYFRRVCPTENDRSNVPTGCVTFERR| IP- - LAELPNWSASCRPLAVTPLH INSAGT
YST|FPD IN|- FNR| AVLEKLKC IMHYFRRVCP TERDASNVP TGVVTFVRRSAK - - PENQVRIWNES VAPLGAVPLHVDAEGT
YSS|YPD IN| FNR| RKPEKLKTLFCYFRRV- - - - - - TEKKPTGLVTFTRQS- - - - LEDFPEWERCEKPL - - TRLHVTYEGT
YSS|YPD IN} FNR| RKPEKLKTLFCYFRRV- - - - - - TEKKPTGLVTFTRQS- - - - LEDFPEWERCDKLL - - TRLHVTYEGT
YSS|YPD IN| FNR| RKPEKLKTLFCYFRRV- - - - - - TEKKPTGLVTFTRQS- - - - LEDFPEWERCEKPL - - TRLHVTYEGT
YSS|YPD IN} FNR| RKPEKLKTLFCYFRKV- - - - - - TEKKPTGLVTFTRQS - - - - LADFPEWERCEKKL - - TRLHVTYEGT
-PDSP-FS-FCRILSSDKS ICVEKLKFLFTYFDKM- - - - - - SMDPPDGAVSFRLTKMD - KDTFNEEWKDKKLRS - LPEVEFFDEML
-SDTPRLS-F I 1 ILQKTTCVAVEKLKFLFTYFDKM- - - - - - S IDPP IGAVSFRKMR | T- HKQYLENWKLRETNL - LPDVQVFDKMS
-NELPP IN- FWREFSLHSANAVEKLRCLMHYFHMV - - - - - - SKKMPTGLLTIRRQN- - - - - DSAQEWSSMHLPL - -SKLYVSHTGT
YKDFRL I'Y- LKDEVQQIN IRRQEK | KCFYEYLKQALDF - - - SEKESKEVVIFQRINCG-QLEDYENWVDKLKAIKLKNVQL TDDKL
GCKMPPLNGLSFELASPCASDRAKLLMILTFFDNH- - - - - - HAAPP | GQHRVCRQP TPSHLL TEHDWAHQTAEL - - GQLEVTDTGL
G
AD-loop 1 AD-loop 2
3}6 3%6 v 336 34}6 3?6 3?5 3?5 s 3§5
DEGIGLL| FVICPELLVGKL- FTECLRPFEALVMLEBAERYSNYTEYAGS FEWSGNFE - - - -
DQGFGLL FVICPELLLSKL-FTECLRPTEALLMVETERFSDYSE@YAGTFEWAGNHE - - - -
DQGGGL L FVICPEL | VSKL - FTECLRPSEALVMVGCERYSNYS@YANTFQADGNHE - - - -
DEGVGLL FVICPELLVGKL - FTECLRPYEALVMLGAERYSNYTEYAGS FEWSGNHE - - - -
ENGQGML FLINPEL | ISRL-FTEVLDHNECL | I TGTEQYSEYTE@YAETYRWSRSHE - - - -
GNGQGML FLINPEL | VSRL-FTEVLDHNECL | I TETEQYSEYTE@YAETYRWARSHE - - - -
GNGRGML| FLINPEL | VSRL-FTEVLDHNECL | I TGTEQYSEYT@YAETYRWARSHE - - - -
GNGQGML FLINPEL I VSRL- I TEVLDHNECL | I TETEQYSEY I@YAETYRWARSHD - - - -
DTA-LCT, FLMCPEMMVGML - LCEKMKQLEA 1S | VEGAYVFSSYT@YGHTLKWAELQPNHSR
ETA-LCT@I FMMCPEMMVAIL-LNDVTQDLEAIS I VEGAYVFSSYTE@YSNTLKWAK | TPKHSA
DDGHGML| FL ICPEMIVSMI - LCEKMHHNEA | VI CEAERFSGYDEYGSS FRWRPMEKM- - -
DFP-GTL| FCVCPEMLVSLLVFDQSMEANEV | IMKG | KQYSDYQBYSNSFRFVKMG- - - - -
EDP-TAI LASAALLLPFIA- ICPFQEPDEALQFYGVLTTAHGIEFGNNLRF---------
loop 1 Tyr loop
3?9 4(I)9 4%4 4%4 44}1 4?0 1 460
- -DSTPRDSSGRRQTAI IDALHFAQS - - - - - HHE@YREDLMERELNKAY | GEVHW- - - - MVTPPPGVAT| A
- -DS IPRDSSRRRQTH | IDALHFMQS - - - - - QHAYREDL | KRELNKAYVGEQHT - - - - LSTPAPGVAS A
- -DMTPRDSSRRRMCH | IDALLFHQS- - - - - SHRYREELMLRELNKAYVGEFHP - - - - LSTTAPGVAS A
- -DRTPRDSSRRRQTAI IDALHFAQA- - - - - THEYRVDLMERELNKAH | GEVHW- - - - MATPPPGVAT| S
- -DGSERDDWQRRCTE | IDALHFRRY- - - - - LD@F VPEKMRRELNKAYCGELRPG- - VSSENLSAVAT A
- -DGSERDAWQRRGTE | IDALHFRRY- - - - - LD@F VPEK IRRELNKAYCGELRPG- - VSSENLSAVAT A
- -DGSEKDDWQRRCTE | IDALHFRRY- - - - - LD@F VPEKVRRELNKAYCGELRPG- - VPSENLSAVAT A
- - DKSEMDDWQRRCTE | IDALHFRRY- - - - - LD@F VPEK IKRELNKAYCGEFRPG- - VSSENLSAVAT A
QNTNEFRDRFGRLRVET IAl | LFKGSKLDCQTE@QLNKAN | | REMKKAS | GEMSQG- -PKFTNIP- I VT F
QNNNS FRDQFGRLQTETVAIDAVRNAGTPLECLLN@LTTEKL TREVRKAAIGELSAG- -DGFSK IP-VVS F
- -DSFPRDRFHRLCCELVAIDALPFSNK- - - - - HEQFSVELVDRELLKAYVEBEAVN- - - - DGTMKP - VAT S
- -NSK IQKQKRNNPQT | LAIDALCFNSS - - - - - DN@FSEVNVSRELNKS Y! KQE- - - - - - DQLKTIST F
- -KSRALAPATPSRTIL LE IMTNR- - - - LDRYATTHQLRELRKAS AAEDVAADRL VDPQRR | | AT A
loop 2
4?0 4§0 4?0 4?8 598 5 % 8 5%8 5%8 5118
LMVCAQLGRPLAYYTEGNVE - - FRDDFHEMWVLL FRNDGTTVQQLWS | LRSYSRL IKEKSSKEPRENKASKKKLYDF IKEEL
LMVCTVTQRPLVYFTEGDAE - - LRDEVHRMHTFLLERNVCVKDLWNLLTSYQS------------ QNMPGNELYNF | YGC |
LMACTVTSRPLVYFTEGNEE - - LRDEVHKMHTYF IENN | LVKELWTVLKRFHA- - - - - - - - - - - - SKLSGNELYKF | YCEL
LMVCAQLGRPLAYYTEGN I Q- - LRDD |HDMNTLFQSEGTTVQQLWR | LKSYSELMKGKGQSQGK - SKPTKKKL YQF IREQL
| LAAAAAERDVVYFTEGDSE - - LMRD | YSMH | FLTERKLTVGDVYKLLLRYYNEECRNCS - - - - - TPGPD IKLYPF I YHAV
IMAAAVAERDVVYFTEGDSE - - LMRD | YNMHTFLTERKLTVGEVYKLLLRYYNEECRNCS - - - - - TPGPDVKLYPF I YHAV
| LAAAAAERDVVYFTEGDSE - - LMRD | YSMHTFLTERKLDVGKVYKLLLRYYNEECRNCS - - - - - TPGPD IKLYPF I YHAV
| LAAAAAERDVAYFTEGDSE - - LMRD | YSMHTFLTERGQTVGQ | YKLLLRYYNEECKSCS - - - - - SSGPDVKLYPFI1YS 1|
V| AAGVADRPLHFCSEGEPE - - LAAKCKK | IERMKQKDVTLGMLFSMINNTGL - - - - - = = - - - - - - - - PHKHFEFYVFDRII
VI ACG | SDRPLQFCTEGDTE - - LAKKCEEMMTLFRNNNVRTGQLFL I INSIGP--------------- PLNYSEQYVFDAI
LMASSARKRCLYYFTEGNQK - - FAEDFTE | YGILVQTGTTVGQL YDMINGYCSEYDRNSS - - - - - PP----- LFEYISWK |
| ASSRSNKKMI ICTIEQDEQ- - TTKQIQQVFDLYKQKNAS | - - FLKLVMDYPNS - - - - - = - - - - - KYMEDYTLLEYL--- 1|
AASALNYDLRYHTEDQTESAFGRDLRALARHVTLQP TTVAQLWQALQTSLETSSRN-------------- LLARILKHL
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Supplemental Figure 6. Conservation of PARG within Animalia.

Multiple sequence alignment of the catalytic domain of selected PARG sequences from [nsecta,
Mammalia, Nematoda and Protozoa phyla. The accessory (yellow) and macrodomain (blue) regions
are indicated below the alignment and catalytically important regions highlighted by coloured boxes
(AD-loop 1 and 2, green; loop 1 and 2, red; Tyr loop, rose). Residues known to be crucial for catalysis
are indicated above the alignment by double-dagger (}) and threonine/leucine residue involved in the

loop 1-AD-loop 1 interaction by downward triangle ('¥). Indexing indicates dParp residue position.
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Supplemental Figure 7. Structure of the dParg:PDD00017273 complex.
Ribbon-liquorice representation of the ligand coordination of the dParg:PDD00017273,
hPARG:PDD00017299, and #/PARG:ADP-ribose complexes. Residues important for the protein:ligand

interaction are highlighted and numbering corresponds to the respective sequences.
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Supplemental Figure 8. Ligand binding involves conformational changes of loop 2.
Ribbon-liquorice representation of loop 2 conformational changes triggered by ligand binding. Residue

numbers of dParg are given in red and of mPARG in black.



