SUPPLEMENTARY FIGURES

Supplementary Figure 1. HRDetect analysis
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A. Summary of the genomic characteristics of WGS samples. Histograms show from top to
bottom; HRDetect score, samples are ordered by ascending HRDetect score across the x axis
from left to right. Coloured bars indicate inactivating mutations and promoter methylation of

HR genes. Next, contribution of substitution signature; indel types; contribution of
rearrangement signatures.

B. Association of copy number based HRD index and HRDetect score. Thresholds for both
assays are indicated by dotted lines.



Supplementary Figure 2. RAD51 focus IHC assay validation in the chemoNEAR study
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A. Trial Schema of ChemoNEAR Study (CCR3449, REC ID: 11/EE/0063),a multicentre
biological research study involving all patients irrespective of hormone receptor/ HER2 status
undergoing neoadjuvant chemotherapy for primary breast cancer. Research biopsies were
collected at baseline “B”, 24-48 hours post 15t cycle of epirubicin and cyclophosphamide
chemotherapy “H” (optional) and prior to the 2" cycle “C”. Samples were processed at local
centres by formalin fixation and paraffin embedding (FFPE) before being sent to and stored at
The Royal Marsden Hospital. Patients who had the optional 24-48 hour biopsy were identified
and their corresponding baseline and 2" cycle core biopsies were retrieved for RAD51

analysis. All patients analysed had the optional biopsy taken at 24 hours.

B. RAD51 scoring in 10 sets of paired biopsies assessed using either 1+ foci (Left), 2+foci
(Centre) or 5+ foci (Right) per geminin (GMNN) positive tumour cell, at baseline (B), 24-48
hours post 1%t cycle of chemotherapy (H) and prior to the 2" cycle of chemotherapy (C),
demonstrating 5+ RADS1 foci/cell to be the most robust assessment of RAD51 scoring.
RAD51 foci were only assessed in tumor cells that expressed geminin (GMNN). Centre line,
median; box, interquartile range and bars, 95%CI. Statistical analysis with non-parametric

Friedman test and Dunn’s multiple comparisons test, p values as indicated.

C. Eight samples were used to determine the minimum requirements for RAD51 scoring.
RADS1 score based on the number of tumour cells (Left) and GMNN +ve cells (Right) counted
in the sample. RAD51 scores were found to be robust and consistent with minimum
requirements for an acceptable RAD51 score set at >300 tumor cells and >30 GMNN +ve

cells.

D. Correlation between scorers of RAD51 IHC using 5+foci for independent analysis by two

different readers (scorers). Spearman correlation; n=21, r=0.862, p<0.0001.

E. RAD51 IHC score in 19 baseline cancer biopsies and 25 cancer biopsies taken 24 hours
after chemotherapy. RAD51 IHC cut-off score of 20 (line) robustly identified DNA damage
induced RAD51 foci induction, with 5% (1/19) of baseline samples >20% and 84% (12/24) of
24 hour biopsies >20% (p<0.0001).

F. Examples of RAD51/geminin dual Immunohistochemistry showing tumours deficient in
RAD51 foci (top panel) and tumours proficient in RAD51 foci (bottom panel) at low and high

power.



Supplementary Figure 3. CIBERSORT analysis of tumour biopsies on RIO study.
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A. CIBERSORT analysis of immune cell subtypes in all samples presented by time point.

B. CIBERSORT analysis of immune cell subtypes in HRDetect score positive (>0.7) and

negative (<0.7) samples presented by baseline (Left) and EOT (Right).

Centre line, median; box, interquartile range; and bars, highest /lowest point within 1.5

interquartile range.



Supplementary Figure 4. Gene expression pathway in cancers HR Detect positive and

negative
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A. Left, Gene set enrichment pathway analysis (GSEA) for gene expression changes through

treatment in HRDetect positive cancers (n=11 paired tumor samples). Right, increased

expression of interferon-a pathway genes on rucaparib, q=0.003. False discovery rate

corrected q value for change.

B. Left, Gene set enrichment pathway analysis (GSEA) for gene expression changes through

treatment in HRDetect negative cancers (n=6 paired tumor samples). Right, decreased



expression of interferon-o. pathway genes on rucaparib, q=0.003. False discovery rate

corrected q value for change.



SUPPLEMENTARYTABLES

Supplementary Table 1. Adverse events reported in RIO study in at least 10% patients.

Preferred Term Any Grade Grade3 Graded

n % n % n Yo
Fatigue 30 714 1 24 0 0.0
Liver function test increased 29 690 5 119 0 00
Nausea 28 66.7 0 0.0 0 0.0
Hypertension 21 500 2 48 0 00
Headache 19 452 1 24 0 00
Dyspepsia 13 31.0 0 0.0 0 0.0
Constipation 11 262 0 0.0 0 00
Diarrhoea 11 26.2 3 7.1 0 0.0
Lymphopenia 10 238 0 0.0 0 0.0
Dizziness 10 238 0 0.0 0 0.0
Dysgeusia 10 238 0 0.0 0 0.0
YVomiting 9 214 0 0.0 0 0.0
Hypercholesterolaemia ) 214 0 0.0 0 00
Decreased appetite 2] 19.0 0 0.0 0 0.0
Anaemia 7 16.7 0 0.0 0 0.0
Leukopenia 6 143 0 0.0 0 00
Neutropenia 6 143 1 24 2 48
Blood bilirubin increased 6 14.3 0 0.0 0 0.0
Gamma-glutamyltransferase increased 6 143 0 0.0 0 00
Rash 6 14.3 0 0.0 0 0.0
Tachycardia ] 11.9 0 0.0 0 0.0
Asthenia 5 11.9 0 0.0 0 0.0
Muscular weakness 5 11.9 1 24 0 0.0

**All grade 3/4 cases of neutropenia occurred in pafients receiving necadjuvant chemotherapy during the 30 day posi-treatment reporting window
31 patients (72%) completed treatment per protocol with no inferruptions



Supplementary Table 2. Individual patient data for analysis of HR deficiency with
individual gene analysis, HR detect, HRD index, and RAD51 foci functional assessment.

HRD Index HRDetect RADS1 EOT

HR deficient

HRD Index =42

HRDetect =07

RADS1 score <20

HR Deficient

HR Profiient

Not Tested

i Individual
Patient ID .
Gene Analysis
1
2
3
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BrcA1 methylation

PALB2 germline mutation
BRCA1/2 germline mutation
RAD51C methylation
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tDNA.
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Supplementary Table 4. Personalised ddPCR assays for mutation track

94| Zg D4 ¥IElg emo| Wv4-9 J¥D2223VL9299¥ D4 ¥Elg emo| ¥X3H V222229109099V VOLILVYLI90IVIOVILIOL 191 199¥99IVILYIVIOV Y<9L7572 £5d1] 9E|
24 5 AONDIN Wv4-9 VILL9¥I01009991 AOWD4N JIA V2119900109991 1991VOLVOLO19YIILLILOVD)] LY29L0L19VIVVLIDLOLVIVLIOVY 10TRLY £5d1] GE|
99 09 HOWDIN Wvd-9] 9IIVIVVVIODLID| HOWDIN DIA] 922VaVI¥999 137 1912132112131 1¥9Y9909 1 91911191939199VILL1I9)| Y<96E8 £5d1] ¥
08 ] 04 ¥oerg emol Wv4-9| VOYIOYVYILII091 D4 ¥oelg emo| ¥3H| D1VOVYOYYILID] 113199¥2999%Iv¥I92129 JLOWI9VIVIIOLLD 120113013191 J<WPBED £5d1] I
0oL 5 04 ¥EIg Emo| Wv4-9 1099999 ILILVOVVYIVD D4 ¥Elg emo| ¥X3H 1299999V ILLILVOVYYOW))| 91991191¥099919.101Y9) OVOOIVWYIILOOWYIOWD) 1IPPT8ISY Vg LE|
LLE [ 04 ¥2elg Emo| Wvd-9] D9OYYIOLIOL1DIIIIDIIV D4 ¥2E|g EMO| X3H]| D99OYYIOL1911IVIIIOIDY| V191199901 1VI9¥I9991] OVVIVILVOLIOVI 991D 1| 1<VBERE D 13| 153
Z8 £5 04 ¥2elg Emo| Wvd-9] OYY22229991vI9L D4 ¥2E|g EMO| X3H]| ¥VI0029990vI9l| OVIOVVVIVIOOILIVIVD YIOVILVIIDLIDLIVILIV 79943| 82
£9] ] D4 ¥IEIg EMO| Wv4-9 YVOLOOVOVOLILLOLY D4 ¥eig emo| X3H 9LI9YIVIDLLILY 1L9¥2L1001¥29991009)] ¥92L12909¥919299 L1<D¥T0T2 £5d1] 8T
B84 £5 D4 ¥EIg Emo| Wv4-9 YOL1992VWVILLIVOL| D4 ¥ElIg EMo| X3H 19¥21920VIOLLIVIL) VVY2OLYILILOVVOLLYIOOVD LOVVIIOVIVIDOLILLVID| V<ITLED £5d1] 1]
L] 75 04 ¥2elg emo| Wvd-9| 2199%I91 1DV 191D 9V D4 ¥2E|g EMO| X3H]| 1993v2911I¥I191319V DIV IVI999IVIDLYVVIY| JOVOVI9DLINIYIOLLD] -<OT+SLE2 £5d1] 9z
0] z5 D4 ¥2elg emo| Wv4-9 1002313V LIVOV.LODLL D4 ¥oeig emo| X3H 20ILIVLOVIVLIIOLL OVILLOLLIIVIVYYYI2DLLIVD 1021120131902 LIVYILLIIVDL 1<9T-9L872 £5d1] 5T|
Z6)| €5 04 ¥oeig emol Wv4-9 19121121%219.12000¥2L201 D4 ¥oeig emo| X3H 19121101¥21913232921201 1L199V19912202.129) VIV LIILIOVIDVIIVD V<OELTD £5d1] ¥
£6] £ 04 ¥2E|g EMO| WY 4-9| 1v21990%D0LLIVOLD1DL9WIV D4 ¥oe|g emo| X3H]| LVIL990¥I9LLIVILOLILIVYIIOVIV| LY2LILOVYILLYIOOVIDD LI1IVI9LID1109991019 OYYIDIZP09E 9562 £5d1] £C
29 £ D4 ¥9E|g EMO| Wvd4-9| YOLVYOLDOYOVY22LLOLY| D4 ¥oe|g emo| X3H| LVWOLIOVOVOIOLLOLY| VOLLI21¥29991209v2 YO2LL0929VOL9099| JIFPFTOT 2 £5d1] [
9 £5 04 ¥oeig emo| Wvd-9| YOVO19909919 10V D4 ¥oe|g emo| X3H| 9Y952993991910V| 1919¥199¥I¥IOL1 9099V YY9191919Y999VI0OYVIY 106287 EVIVD [d
15| e 04 ¥2E1g EMO| v 4-9| Y.1OVYOOLOVOIIL| D4 ¥IE|g EMO| X3H 11IVVYYOOYYOOL1OVDIDL YV VIDIWIVIILIVLIVYYIOLY L21¥29VIL1I01233299) 1<99652 £5d1] 12|
09 e 04 ¥2E1g EMO| v 4-9| WY LYLOLVIVIIVYIVLIW))| D4 ¥IE|g EMO| X3H VV19L191VIVLIVVOVLIVD) LIVVOOVIOLYIIIDID) 1V20VIOVIDLOVOLD109911 W<OETL2 £5d1 0Z]
£0T ] 04 ¥oeig emo| Wvd-9| DL1D991VOVVYIVIOLY| D4 ¥oe|g emo| X3H| 2DLIVOIYOYVIVIOLY| V1L IVOYIOVIOOVLIIOVILI9)| D1VVYILIVYIOLIOVYYYIYYOLD)| D<V8TOED| 19E4S) (174
0L TS D4 ¥2elg emo| WY4-9] OVOVO9DLIVIVILVD D4 ¥2e|g emo| X3H| IVOYVOILIVIVILYD| 919Y¥I991999vI919 1 1221%¥22099V990I%Y DWELLD £5d1] (13
09 e 04 ¥2E1g EMO| v 4-9| YOVYO 1091301091 D4 ¥IE|g EMO| X3H 9199120129109V VOLLIYIILL99VID99D LYVYIOVIOILLD19LDD]| J<OEEF 2 TANID 6l
£EL §'lG 04 ¥2e|g emo| Wvd-9| YOL1211919Y19%Y209vD D4 ¥2e|g emo| X3H]| VOLLD11919919VV929Y))| 22119¥IVI99DI¥YIIVOL 11131391¥YVILIVIIVOLIVYD1D9)| Y<OE6Z8 WLV EDS
18| z5 D4 ¥2elg emo| Wvd-9 J99VIDLOOWYID D4 ¥oeig emo| X3H J99¥IDL0IWYIIL| YOVOL1209301109VI9)| 9101Y909.139L099VIL 2<968TT3 AlS) Ll
4313 e 04 ¥2E1g EMO| v 4-9| J09IIOVOLVLIND| D4 ¥IE|g EMO| X3H 120909¥OLV.LID)| AVYLLIDDYIIVVIVOLIVIID VOOLLLIDYOWYVOVIVOLYODL| JI2P59972 £5d1] 91
04 ] 04 ¥2E1g EMO| Wv4-9| IVIVONVLLLLVYYOVLLLLIVY| D4 ¥2E|g EMmO| X3H VIVOVVYLLLLIVVYOLLLLLIVY| OYIOLLOLLLIDLIIVIVYILD 199V1901VIVYOOVIOLLVID)| (O + ang) Z¥2ug Ivug 13
£EL 4] 04 ¥2e|g emo| Wvd-9| 1¥0911011299919193V D4 ¥2e|g emo| X3H]| 9112110999131920111] YO9LYI1I19VYILIYIOIVD) 130¥VYYOYIID11020191 915UN19I01LI9PPTES 78 £5d1| i3
£9 £ 04 ¥2E1g EMmO| Wvd4-9| OVOLLLLDIVIVYVOVIVY D4 ¥oE|g Emo| X3H IV LLLLDVIVWYOVOY LIOVIVIOVI0VIOOOV.IVILD) LY99LLIVIOVI9L91909111 L1<JLE972 £5d1] £l
[ e 04 ¥2E1g EMmO| Wvd4-9| DLIOVIVOLILOLWD| D4 ¥oE|g Emo| X3H D11 OVWIVVLIOLOLIVIVL)| YIOLYIIID2IDLVD VIVLOVIILWIOWIIVLOLIVOLIL O<¥STL? £5d1] Zl
19 4] 04 ¥2e|g emo| Wvd-9| 12¥999VI1LDIIVD) D4 ¥2e|g emo| X3H]| JV199%I11302¥))| YOVYIIDL99VIVVIVOLLIVID)| 1IYIVVIVIOLYOILIVIOVYVIVYD D<IT+E667 £5d1| 13
6] ] D4 ¥2EIg EMO| Wv4-9 229¥919132091991 D4 ¥oe|g emo| X3H| YIOWVYIOL19¥I00DVOY YIOVVYIOLL9Y¥IDIOVIVY IY9ILLLIDVIVYYOVIVOLYDOLL D<VWES9D £5d1| 0k
09| s 04 ¥elg emo| Wvd4-9 J1L1OVIVOLOLIDIVD D4 ¥oelg emo| X3H D1LOVOVYIOLO1YIVLD ¥OO1vI2292291vD) YOVLOVIO1VIOVIOVIOLDVOLDL D=¥ELLD £5dl] [
a9 4] 04 ¥oelg emol Wvd-9| 1912239200V IVVD)| D4 ¥2e|g emo| X3H]| 91913229120YOYYD)| WIVIOIVVILIYYDD 191999 910VVIDOLLLIDIVOVYIYYI LD J<lTTED £5d1| 1]
19| 4] 04 ¥oelg emol Wvd-9| VLIIDIVIVIIVYIVLIOVD D4 ¥2e|g emo| X3H]| YV 1919 1VIV LIVYOY LIV 1I¥VOOYIDLIYIIIDID) 1W20W2OVI912¥912139911 1<9ETLY £5d1] 9
Gl g AOKDIN Wv4-9 13991991¥IL0)VIDLVILYY A9WOD4N DIA 129919910 LVIVIDLYOLYY 11191391¥IDLVYILLOVIL LOVO9LLLI9OVIVYIOVIL D<YOPTE?| VIENId S
ol g 04 ¥oEIg emo| Wv4-9 YOIL919VYYILVI09DL) D4 ¥e|g emo| ¥3IH YOOOVOLLOLOVYYILY| 99LLID99LIDLLIDLLIVOVYLILDD) 1V91000LVS9LIIVIO08Y <1$9T272 79943| S
Gl 4% 04 el emo| Wvd-9] DLLIVIVYOYDO LIV D4 ¥oe|g emo| ¥3H]| 1V1VVYOVOOIV¥OO LIV IVOVLIOIOVOLLLIVIO9OVY| VOVYOVYVIO9¥II20101) ¥O91PRPS/E 1162 £6d1] G
A1 5 04 ¥EIg Emo| Wv4-9 JOLLOVOLLLIOVIVY| D4 ¥Elg emo| ¥X3H J9L99VSLLLIOVIWY| VIVVVIVIOSYIVOOWIDD 9LOVLIOVDLIDLVLIIDLLLLDIDL1DD) 1<9F7872 £5d1]| ¥|
£4] 5 04 ¥EIg Emo| Wv4-9 WYLOLDLOVYL9I¥I099L) D4 ¥Elg emo| ¥X3H YY.LOLILOVV.LIO0VII99L) YYILOVVYYIVOVIVYLIOWILYOVID YVOOLVYVYYIIOVYYVIILYLIVY| 2<DT+60PT Y T4N| £
GLl [ HOWDIN Wvd-9] 13991991VI190VIDLVILYY HOWDIN DIA] 1299199 1VI1¥IVIDUVIIVY 11191391VIDIVVILIOVIL] 19V99111I99VIVVIOVIL D<VOPTED|  VIENI| Z
[:71 [ 04 ¥2elg Emo| Wvd-9] 229Y919132091991| D4 ¥2E|g EMO| X3H]| 209¥91V102091991] YIOVVYIOLL9YIDIOVIY IV LLLIDVIVYYOVIVILVOOLL| 9<¥659 D £54d1] Z
63| £5 D4 ¥IElg EMO| Wv4-9 9911 DYVLLILIOLLY| D4 ¥IEIg EMO| X3H SL199VLLILOLY 1I9IVOVYIVYIDILIVIOLLID 1I¥IL2211¥D1I12I99Y2D ¥<91-09572 £5d1] L
w28 oy ¢ asuanbag sq014 e S [E— RE——— sy bag 3 g bag T — —— -




	Supplementary Figures
	SupplementaryTables

