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Supplementary Figure 1. The HNH domain electron density map
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map is contoured at 1.0 V and colored grey.
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DAPI YFP- ZRANBS3 construct DPCNA Merge
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Lys518 PIP box peptide bonds lle255 ) ©—® APIM motif peptide bonds
o ®—® PCNA bonds - Lys254 ®—® PCNA bonds
) S [ [ Hydrogen bonds % ------ Hydrogen bonds
D Hydrophobic contacts Ala208 N2 Hydrophobic contacts
| 309 Water Water
4 o259 Aspal Gly10$9

3.05 Pro253
T

m«g .
GIns19 . @
-0
Ala208 \
H|$520
Ala252

lles22 7
i

. . \
AspZS% B \ e

Phe525 255.5 °
Ser524 iz,mg

Leui;% AR, .““ Val527
7 e %::fo Lys1078

&n% Pro528 %
Leua7 W i)ﬂ Leu12s
lle128
Gly127

* Asp1071

zpa s
3007 (: i faad

i Serd6

Arglo74 A2

%DZS‘

PhelO75

Ala252

l 274

Ser1070

lle1072

His44
Val4s

Pro234

Phe526

Lys1079
¢ A% %0 u v EC &]PUE 606X /vd E Y}ve }( «Z Ei W E
lle522 aXx*Zuy¥Y ]JPEU}INWETIWW }E % %Y ]Jvs & Y}v
le1072 bXAZuVY JPEU}IWETW/DUIY( % %Y Jvi E Y}
Phes26 C. "M% E]Ju%o}e 1Y}v }( 82 WI/W }&E ~C 00}A Y |eU E -]
Leul076 ~ Oop Y leU & o] p » ii00rii6de % %Y <« }uv 8} W E -

Phe525
Phel075



7
a & g9 g0 b
OO A N X
S & & X K
S S & c &
48 A8 & ¥ & & \a
v il il ] Q’(\& ‘bbng\ ‘bqjv@%vggq bg) & ‘bbng\ %%VQ%VQQqub
ap o L L EFFESTE S EFFEEE
N—
o
Eo e
=,
-ATP +ATP
c @ 4 d @ L R
S N & W O
S o F Y R F XK AF K QR
’\/ Q‘ Qpl/Q 0,\?3 <’.) ’\' Q’ (b(O (19 2 ']>' \2) QJ((\/&Q &Q ®Q ®Q &Q &Q
S ETFIES O FESESS SR AE
D= N
/—O
N—
- N—
—
-ATP +ATP I ‘
wT K65R

Supplementary Figure 9. Uncropped scans of gels shown in Figs. 1-3.
a. Uncropped scan of Fig. I&.Uncropped scan of Fig. 2d. ¢. Uncropped scan of Fig. Bactopped scan of Fig. 3d.
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Supplementary Table. 1sothermal titration calorimetry measurements of PCNA with the indicated peptide:

Peptide N (stoichiometry) Ko (.M) 4G (kcal moll) 4H (kcal mol1) -T4S (kcal moll)
p21 0.944 + 0.006 0.275 £ 0.0248 -89.5 -26.4 + 0.343 17.5

Poli 1.08 £ 0,027 5.45 £ 0.571 -7.18 -7.11 + 0.338 -0.062

FEN1 1.02 £ 0.095 17.3+2.93 -6.5 -10.5+ 1.68 -39.9

ZRANB3 PIP 1.08 £ 0.016 4.8 £0.352 -7.26 -11.1 £ 0.325 3.88

ZRANB3 APIM 1.04 £ 0.036 9.24 +1.14 -6.87 -6.34 £ 0.475 -0.532

Peptide sequences: p2¥¥DSQGRKRRQTSMTDFYHSKARIL43 KALNTAKKGLIDYYLMPS| BENF?°SKSRQGSTQGRLDDFFK®¥TGS
ZRANB3 (PIPYFTHFEKEKQHDIRSFFVPEPRRANB3 (APINFQVRRQSLASKHGSDITRFZVKK

Supplementary Table. Bioinformaticanalysis oZRANB®ariants bypathogenicity prediction programmes

Algorithm PolyPher2 SIFT Mutation Assessor Mutation Taster

Mutation Score  Prediction Score Prediction Fl Score Impact Score Prediction

T66A 1.000 Probably damaging 0 Damaging 4.54 High 58 Disease causing
R169H 1.000 Probably damaging O Damaging  3.47 Medium 29 Disease causing
R313C 0.124  Benign 0 Damaging  2.565 Medium 180 Disease causing
K340T 1.000 Probably damaging O Damaging  4.29 High 78 Disease causing
G401D 1.000 Probablydamaging 0.01 Damaging  4.49 High 94 Disease causing
F414C 1.000 Probably damaging 0 Damaging  3.185 Medium 205 Disease causing
K706T 0.002 Benign 0.1 Tolerated 1.095 Low 78 Polymorphism
R947Q 1.000 Probably damaging 0.01 Damaging 2.48 Medium 43 Diseaseausing
S997P 0.987  Probably damaging 0 Damaging 2.7 Medium 74 Polymorphism
D1020Y 1.000 Probably damaging O Damaging  4.425 High 160 Disease causing

The PolyPhei2 score ranges from 0.0 (tolerated) to 1.0 (deleterious). The software uses structural and comparative evolutionary
considerations to predict the possible impact of amino acid substitufibns

SIFT score ranges from 0 to 1. The amino acid substituti#a & ] § u PJvP ]Je §Z <« }E ] G iXiAiU v S}o
SIFT prediction is based on the degree of conservation of amino acid residues in sequence alignments derived fronatdasely rel
sequences, collected through FERIAST

The functional impact (FI) score in mutation assessor is derived from multiple sequence alignments of sequence homologs.rearger ¢
indicate more likely functional impact of a mutatiéh

The Mutation Taster score is taken from the Grantham Matrix for amino acid substitutions and reflects the physicochdenmatalif
between the original ad the mutated amino acid. It ranges from 0.0 to 215. The software uses the frequency of the respective aminc
exchange in known disease causing mutations and polymorphisms for the classification. It predicts an alteration as ppessilide!
types disease causing.e. probably deleterious; disease causing automaitie. known to be deleterious; polymorphisme. probably
harmless; and polymorphism automatice. known to be harmless.



Supplematary Table3. Selection o0ZRANBBnutations associated with endometrial carcinomas.

Mutation Location Conservation Impact

T66A Helicase core, Walker A moti Yes ATPase and endonuclease deficient ZRANB3
E9Q7* Helicase core No Functional null

K340T Helicase core Yes Unknown

G401D Helicase core Yes Unknown

F414C Helicase core Yes Unknown

R947* No Truncated ZRANB3, endonuclease deficient
D1020Y HNH domain, active site Yes Endonuclease deficient

C1041Hfs*13 HNH domain, zinfinger Yes TruncatedZRANB3, endonuclease deficient

C1041Hfs*13lenotes a frameshift mutation which changes Cys1041 to His, and introduces a stop codon at position 1053.



Supplementary Methods

Oligonucleotides used in this study:

ZRANB3 HNH domain into pNH-TrxT
TACTTCCAATCCATGTCTAATAACAGTTACCTG and GCTAAGCTCGAGTCACTTTGATGCTAGAGATTGTC

ZRANB3 into pFASTBac-HEBY
TACTTCCAATCCATGCCTAGGGTTCATAACATAA and TATCCACCTTTACTGTCACTTCTTTACCAAAAATCG

Introducing deletions into the HNH domain

ZRANB3-9751013

GTAATGTGAACGCACAAGAAGGACATTTCTGGCAGGTG and CACCTGCCAGAAATGTCCTTCTTGTGCGTTCACATTAC
ZRANB3-972-1010

CAGCTCTGTAATGTGAACCCAGGGGAAGGACATTTC and GAAATGTCCTTCCCCTGGGTTCACATTACAGAGCTG

Mutation of the HNH domain

i?ﬁ?‘fs\CTGAGAGATGCCCCTGCAAGTCAGAGGAAGAATCTT and AAGATTCTTCCTCTGACTTGCAGGGGCATCTCTCAGACGT
29A8G7:TGCCCCTAAAAGTCAGGCGAAGAATCTTCTGTATGCTA and TAGCATACAGAAGATTCTTCGCCTGACTTTTAGGGGCATC
'Ilfgfé?éCCTAAAAGTCAGAGGGCGAATCTTCTGTATGCTACC and GGTAGCATACAGAAGATTCGCCCTCTGACTTTTAGGGGCA
CKE?I'?A\S'I:AGCTACCTGGACTTCAGCGCTCCCATTAGAACAGCTAA and TTAGCTGTTCTAATGGGAGCGCTGAAGTCCAGGTAGCATA
Eé(?/?\'?TAGAACAGCTAAATGAAATGATAGCAAACCCAGGGGN@G’E@Q’IL‘TGGGTTTGCTATCATTTCATTTAGCTGTTCTAATGG(
K1046A, R1048A

CTCTCTGCACAGTCTGTCACGCAGAGGCAACTGCCAGACAAGCTAAGG and
CCTTAGCTTGTCTGGCAGTTGCCTCTGCGTGACAGACTGTGCAGAGAG
ng(/)A];ASCACCAGGGGAAGGAGCTTTCTGGCAGGTGGATC and GATCCACCTGCCAGAAAGCTCCTTCCCCTGGGTTTC
gi(')lglgl'ACTGGCAGGTGGCTCACATCAAGCCAGTG and CACTGGCTTGATGTGAGCCACCTGCCAGAAATG
giglgl']:é:TGGCAGGTGGATGCCATCAAGCCAGTGTATGG and CCATACACTGGCTTGATGGCATCCACCTGCCAGAAATG
g]é(,)‘fgﬁGAGTCTGCAGGGCGTCCAGGGAACACTGT and ACAGTGTTCCCTGGACGCCCTGCAGACTCTCTGC
Eé(')l'is'?CTGCACAGTCTGTGCCAAAGAGAGAACTGCCAG and CTGGCAGTTCTCTCTTTGGCACAGACTGTGCAGAGAGT

Mutation of the ZRANB3 PCNA binding motifs
Q519A
CACTCACTTCGAAAAAGAAAAAGCTCATGATATTCGATCATTTTTTG and CAAAAAATGATCGAATATCATGAGCTTTTTCTTTTTCC
Q519A, F525A, F526A
GAAAAAGCTCATGATATTCGATCAGCTGCTGTACCACAACCTAAAAAAAGACAG and
GAAAAAGCTCATGATATTCGATCAGCTGCTGTACCACAACCTAAAAAAAGACAG
"APIM:
TACTTCCAATCCATGCCTAGGGTTCATAACATAA and TATCCACCTTTACTGTTATGTGATGTCTGATCCATGCTTTG

PCNA into pET28a

Untagged

ATTGAGCTCATGATGTTCGAGGCGCGCC and ACTAACCTCGAGCTAAGATCCTTCTTCATCCTC
Histagged

ACTAACCATATGTTCGAGGCGCGCC and ACTAACCTCGAGCTAAGATCCTTCTTCATCCTC

FEN1 into YFP
GGGGACAAGTTTGTACAAAAAAGCAGGCTTCATGGGAATTCAAGGCCTGGC and
GGGGACCACTTTGTACAAGAAAGCTGGGTATTATTTTCCCCTTTTAAACTTCCCTG

Mutation of the FEN1 PIP box
Q337A
CCAAGGCAGCACCGCGGGCCGCCTGGAT and ATCCAGGCGGCCCGCGGTGCTGCCTTGG

F343A, F344A
AGGGCCGCCTGGATGATGCCGCCAAGGTGACCGGCTCAC and GTGAGCCGGTCACCTTGGCGGCATCATCCAGGCGGCCCT



PCNA binding motifs into YFP

PIP
GGGGACAAGTTTGTACAAAAAAGCAGGCTTCATGCGAGCCCCTAAGAAAAAGCGGARGEITRI2AGTECGAAAAAGAAAAACAG
andGGGGACCACTTTGTACAAGAAAGCTIRBATATTAGGTTGTGGTACAAAAAATG

PIP*
GGGGACAAGTTTGTACAAAAAAGCAGGCTTCATGCGAGCCCCTAAGAAAAAGCGGARGEITEINE@IEGGAAAAAGAAAAAGCT
andGGGGACCACTTTGTACAAGAAAGCTRATITATTAGGTTGTGGYACAGTS

APIM

GGGGACAAGTTTGTACAAAAAAGCAGGCTTCATGCGAGCCCCTAAGAAAAAGCGGBAGGTGEBGASEACAATCTCTAG and
GGGGACCACTTTGTACAAGAAAGCTIGBGTACTTTACCAAAAATCGTGTGAT

APIM*
GGGGACAAGTTTGTACAAAAAAGCAGGCTTCATGCGAGCCCCTAAGAAAAAGCGGAAGGTGGGCGGCCAGGTGAGAAGACAATI(
GGGGACCACTTTGTACAAGAAAGCTOBGTACTTTACCAAAGCTCGTGTGAT

ZRANB3 into YFP

WT

GGGGACAAGTTTGTACAAAAAAGCABGGGTUBTAGGGTTCATAACATAAAAAAG and

GGGGACCACTTTGTACAAGAAAGCTGGGTATTACTTCTTTACCAAAAATCGTGTGATG
"APIM

GGGGACAAGTTTGTACAAAAAAGCAGGGTTBIAGGGTTCATAACATAAAAAAG and

GGGGACCACTTTGTACAAGAAAGCTABBEAGATGTCTGATCCATGCTTTG

Cancer related ZRANB3 mutants

g?:ATGG GTCTAGGAAAGGCAATCCAGGCAATTGGAA and TTCCAATTGCCTGGATTGCCTTTCCTAGACCCATTTC

EJA?ETCCAGAAATG CAACTCACAGCAGGATTTTATTGCCAA and TTGGCAATAAAATCCTGCTGTGAGTTGCATTTCTGGATTTC

'(I?:g\]C-E-DCATTCAG GCTGCTGACCAGGGATTAACATTTAC and GTAAATGTTAATCCCTGGTCAGCAGCCTGAATGCTTA

23’4(137AQG GAAGAGTTTTGGATTCAATCTAATAACAGTTACCTGAG and CTCAGGTAACTGTTATTAGATTGAAACCAAAACTCTTCCTC
*

$(2"1I'7CAGGAAGAG TTTTGGATTTGATCTAATAACAGTTACCTG and CAGGTAACTGTTATTAGATCAAATCCAAAACTCTTCCTGACHA

CDSJA%ZX'IYTTCTGG CAGGTGTATCACATCAAGCCAGTG and CACTGGCTTGATGTGATACACCTGCCAGAAATGTC
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