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BACKGROUND PAMS50 subtypes and gene expression data Table 1. Population characteristics according to HER2 status Figure 4. Box plots of relative transcript abundance of ERBB2 - TNBC were characterized by a
Raw gene expression data from the PAMS0 assay was available from 9 of the 13 cohorts (cBio A B C D

HER2-NEGATIVE

predominance of Basal-like (84.7%) and

HER2-positive breast cancer (BC) is currently defined according to the ASCO/CAP guidelines  Cancer genomic portal excluded) and subtype information was obtained independently from the | Fireii s HER2 0 HER2-LOW OVERALLPOPULATION ., S Jo— T o T e HER2-E (8.5%) subtypes. No significant
using immunohistochemistry (IHC) and/or in situ hybridization (ISH)-based techniques™ 2. Following  different cohorts. In a majority of samples, intrinsic subtypes were obtained from formalin-fixed T IR RN I T e difference in subtype distribution was
these guidelines, a breast tumor is defined as HER2-positive if there is a complete and intense  paraffin-embedded tumor samples by the research version of the PAMS50 assay using the nCounter PR aae g e l e ' observed between HER2 0 and HER2-
. . . . . . . . . . . . (%) : i : : ‘ :
circumferential HER2 IHC staining in 210% of cells (score 3+) and/or the gene is amplified with an  platform (NanoString Technologies, Seattle WA)'8. PAM50 gene expression data were processed as Median 55 59 58 g o . | low tumors.
HER2/CEP17 ratio 2 2.0 and an average HER2 gene (ERBB2) copy number 2 4.0 signals/cell ~ previously described™ 20. The determination of intrinsic subtypes for TCGA BC data was performed L e e o el IR | | + HER2-low compared to HER2 0 BC,
using ISH-based techniques’. Based on this definition, 10-20% of breast tumors are HER2-positive  as elsewhere described. s i N I L presented the vast majority of
and 80-90% are HER2-negative? 4. Fe'\r:::z 14086 180 2127 909'73 32?3 909'46 oot | 3 | . | | 5 proliferation-related  (e.g. = CCNB1,
Obje.Ctlves . . TOta/ 1486 40'3 2202 59.7 3688 100 'TI N - _E_ -3 _E_ P<0.001 P=0.027 _;_ 4 i CCNE1’ MKI67 etC.), Basal-like-related
Within HER2-negative disease, substantial heterogeneity exists regarding the expression of ¢ Primary objective: Menopaual status A | T ' ' | . (e.g. KRT14, KRT17, KRTS5, FOXCH1,
. . . . . . : | 7 71 104 79 Legend. Pink boxes with blue borders represent ERBBZ2 levels in HR+/HER2 0 BC and green boxes with blue borders in HR+/HER24ow
hormone receptOrS (HR) and HER2 For example, HER2-negatlve tumorS can eXpreSS some > Compare the CIlﬂlCOpathOIOglcaI and genom'c d|fferences between HERZ-'OW and HER2 Pre/F|?erlmen0pausaI 222 223 1616::)9 22.9 1362 22.8 0.893 BC. Pink boxes with red borders represent ERBB2 levelsin TNBC/HER2 0 and green boxes with red bordersin TNBC/HER2-low MYC etC_) tyrosine_kinase reCeptorS
. 5 ¢ . . . . ostmenopausa . . : . _ ’
protein level of HER2 by IHC® (i.e. 1+ or 2+ and a negative ISH result) and are identified as HERZ2- 0 tumors; ool 1031 36.7 1779 63.3 2810 100 Table 2. Gene expression of HER2-low vs. genes (i.e. EGFR, FGFR4) and Basal-like molecular signature down-
iti ' ' -low- ' ' - * Secondary objectives: Biospeci : .
ow. Tradivonally, patiens with HER2-low-expressing fumors do not seem 1o benetit rom i R romic diferences in HERZ-neaative discase between HER2 0 and L] w00 77 12 m1 me 7 HER2 0 tumors in overall and HR+ tumors regulated, while Luminal genes (e.g. FOXA1, ESR1, PGR and AR),
ar’?sz g eraple§, SEC :[S)C 'y?[ﬁr f:) atjhuvan [.as uzumal t fwever,b dWO t ) 'Il're[;:Xed HERFZ) ow tumo%s within HR-positive (+) disease: 9 Other lesion LY, 34.6 563 28.9 920 27.9 0.096 o OVERALL HR-POSITIVE as well as Luminal A and B molecular signatures, ERBB2 and its
- - - - ) Gene/Signature Fold " Fold - . ..
antpody-drug conjugates ( | ) with chemotnerapeuticCs, namely tras .uz-uma erux e-Can ( | : ) . _ P \ . . . [eelh 1357 41.1 1945 58.9 3302 100 g Score(d) Ch:nge FDR*  Score(d) Ch:nge FDR companion GRB7 were up-regulated. A similar pattern was observed
and trastuzumab duocarmazine (SYD985) have shown very promising therapeutic activity in » Compare the genomic differences in HER2-negative disease between HER2 0 and  |ubfuil ST Y TR Y R T T " . - .
_ _ _ _ _ _ _ L ool 639 70.8 1214 4.3 1853 73 N : : - : : 7| for HR-positive disease. Within TNBC, no gene expression
HER2-low BC patients’-%, and a large pivotal randomized phase Ill trial of T-DXd in patients with HERZ2-low tumors within TNBC; Mmed 104 ’1s 214 199 508 20 (R 039253 10 00 [ LIBA00 1L 32 g O e observed
. . . . : : umina . . . . o . .
pre-treated HERZ2-low metastatic breast cancer is underway (i.e. NCT03734029/DESTINY- » Compare ERBB2 mRNA levels between HER2 0 and HER2-low tumors in the overall Other [ 7.6 107 6.5 176 6o | O Luminal B 206840 11 0.0 |234168 12 00 - - - -
Breast04). Therefore, there | d to better understand the clinicopathological and molecul opulation, in the HR+ tumors, in TNBC and in HR+/HER2-low vs TNBC/HER2-low o] 902 36 1635 644 2537 100 TLOLCS omeo 10 oo |1wsm 11 3 | ° A higher relative transcript abundance of ERBBZ was observed in
r:eas ). There ?Ir—IGI,ERZGre IS @ n/eHeERZOI elier understand the clinicopatnological ahd moiecuiar furﬁors ’ ’ ACTR3B 072473 10 18 |074613 11 86 HER2-low compared to HER2 0 tumors in the overall, HR+ and
METHODS Statistical analysis N 5 -8 149 8.6 513 83 | 0.007 BAG1 138371 08 00 08089 12 60 TN/HERZ2-low, ERBB2 mRNA levels were also higher in the first
’ ’ ’ : BCL .204 . . .51291 1. .
. . T . . . . 4 38 4.2 89 54 127 4.9 i i group.
2 ’ BIRC5 5.55863 0.6 0.0 1.40851 0.8 0.9
Patients datasets Patient _and tumor characteristics were aqaly;ed using X test, Fisher’s exapt test, .Kruskalls-Wallls ol 912 355 1656 64.5 2568 100 BLVRA c 108 14 00 | 173118 19 00 | All these features suggest the presence of biological differences that
We collected clinicopathological and gene expression data from several public and internal and Wilcoxon rank-sum test with continuity correction, where appropriate. Differences were CCNB1 376904 0.8 0.0 |-1.84185 0.8 0.0 . . .
10-17 i . . . i N . . . . 556 58.8 937 55.6 1493 56.8 CCNE1 9.55346 0.4 00 |-3.03781 0.8 0.0 mlght go beyond the mere HR+ vs HR-negatlve dIChOtOmy and that
databases'”-'’. The selection process is resumed in figure 1. considered significant at p<0.05. Significance Analysis of Microarray (SAM) for unpaired samples 7 8.8 164 7 e 236 8 ook 200686 12 o ] ) ) might also explain the differencial response rates observed between
: ' : 21 : ' CD4 2.21548 1.1 0.0
o (multiclass “and 2 class) was used to compare gene expression profiles between groups=. 7. 75 148 88 219 83 | 0010 |  pu asies 07 00 | - -~ | HR+ and TN/HER2-low BC with the novel ADC T-DXd and
Inclusion criteria Differences were considered significant at a false discovery rate (FDR)<5%. A list of the genes and o 46 4.9 135 8 181 6.9 CDC20 447577 07 0.0 |-0.87565 0.9 7.4 9.23 . .

: . : : . . e , . . . . . Total LS 35.9 1684 64.1 2629 100 DCE 2ae1s 08 00 |ossses 10 ais | SYD985Y<°. Furthermore, higher levels of the immune-related genes
Patients were included if they were HER2-negative with known IHC and ISH status and if they had PAMS0 intrinsic subtypes’ signatures evaluated for differential expression analysis in the overall |77 ST 419 07 oo |1usa oo 60 | in HER2-low tumors compared to HER2 O might suggest a certain
at least one of the following information available: 1) clinicopathological features, 2) PAM50 gene  HER2-negative population, as well as in HR-positive and TNBC is fully reported in table 2. - 529 65.6 881 62.2 1410 63.4 CDH3 587928 06 00 |106410 09 60 | £ tivati

: P - s - 278 34.4 536 37.8 314 36.6 | 0.112 CENPF 6.99532 0.6 0.0 |-1.83252 0.8 0.0 egree o immune activation.
expression data 3) PAMSO0 intrinsic subtype. The following clinical-pathological features were — ea e - o 100 CEpE: 783024 05 00 |28 08 32 | [jmitations
ovaluated, when available: KI67 IHC, histological grading (G), estrogen receptor (ER) status il oo es ST NS VO S U S GnE 0% % |Yew 13 3| . Retrospective study and combination of patients deriving from
I ' 1qi . . . . . T Ab initio No B WAE: 90 1687 88 2905 88.8 0.074 o ' ' ' ' ' . . .
prqgesterone rece;?itort (tl_:’gRr)].sttaltus_, a}ge ba}(t dlagn((j)stls, me_n]f_)li)al;sallstau:]s, tl:morTlsLample OfgiN  Overall 3689 patients were compared for their clinicopathological features. All descriptions and ot LY 414 1918 586 3972 100 Rop2 e e oo laeeer 2500 databases pertaining to different studies.
(primary versus metastatic), histological subtype and tumor infiltrating lymphocytes (TILs). analyses are reported in table 1. PAMS50 intrinsic subtypes calls were available from 1,576 (42.7%) EXO1 71253 o6 00 |-24302 08 oo | * Pathology was not centralized.
Figure 1. STROBE diagram patients. Intrinsic subtypes were differentially distributed between HER2-low and HER2 0 tumors vontive [P o e 2 | wooor| Sy a0 e 19 M1 . We were not able to evaluate differences in terms of DNA
Collaborative study among Hospital Clinic of (p<0.001). Intrinsic subtypes distribution varied also between HR-positive and TNBC (p<0.001). Total LY 40.3 2174 59.7 3641 100 I:;?;izo ;z;l:ggzz gg gg f;:f;: 22 3(7) methylation, chromosomal aberrations, gene mutations and
GEICAM - CIBOMA study Barcelona, Hospital Vall d’Hebron, University cBio Cancer Genomic Portal Within HR-positive disease, intrinsic subtypes were differentially distributed between HER2-low and . GRB7 6.09456 15 0.0 | 276279 13 0.0 amplification.
N=405 Campus Bio-Medico and GEICAM N=6.477 HER2 0 tumors (p<0.001). On the contrary, there was no significant difference in subtype distribution il 789 7 bes s a3l 63 KIF2C 312355 08 00 |-139427 09 09 | Strenghts
N=747 0 j ' ’ o _ NEZative JaCEY 45.3 606 28.2 1260 35.1 <0.001 KNTC2 -7.77839 0.5 0.0 |-2.31629 0.8 0.0 . g . . -
within TNBC according to HER2-low status (p=0.438). All subtypes’ distributions are reported in el 1443 40.2 2148 59.8 3591 100 KRT14 186137 08 00 |oes77 11 114 | °* First comprehensive study focusing specifically on HERZ2-low
\ } figure 2. . o 136 0 o6 - PR oo o gy O tumors, dissecting their clinicopathological and genomic features.
Y Figure 2. PAM50 Intrinsic Subtypes’ distributions D o7 356 514 391 786 378 | o oass MAPT 9.94512 3.4 0.0 |293645 16 0.0 | * We also provided comparisons based on HR status.
. MDM2 0.06691 1.0 5.3 1.12099 1.2 3.2 : :
Hospital Clinic of Barcelona . PATIENTS SCREENED: ’ SotTl 1513‘10';’_ EC'E')L‘?R’;E?\?“' SOLTl Overall population HR-positive TNBC - t~’; ‘7‘22 22-; 1636103 Zg-g ;gsg 51%-3 RAETR 664057 06 oo |1493a o9  os | ¢ High number of patients enrolled.
N=1.165 N=8.931 N=167 - ' ' MIA 535993 0500|0856 09 74 To conclude, HER2-low disease within HERZ2-negative BC is
Median 16 18 18 MLPH 278099 36 00 |a2e3;99 16 oo | frequent. However, compared to TN/HER2-low, HR-positive/HER2-
IGR 09-33 30-2;7 30-297 0.892 mmlzl 2,5;36921 3; gg 21332112 é: gg low disease is a more distinct biological entity and has higher ERBB2
Min - max 5-95 5-95 5-95 -3. : . -1. : . . . . .
PATIENTS EXCLUDED: pts with available dota BEEY — T — i 6 MYC 590597 06 00 |-0871 09 74 | expression. Our data might provide an explanation for some
N=5.242 HER2 0 <14% LN 43.9 294 38.9 484 40.7 | 0o o o a0 S o8 oo | preliminary results obtained in early phase clinical trials with new
ATIENTS INCLUDED Reasons for exclusion: ~14% B >6d 462 o11 705 >9:3 SYOICONM 026237 10 5.3 - : - | ADC directed to HER282* and be hypothesis-generating for further
: PGR 11.22998 5.2 0.0 3.17887 1.9 0.0 :
N=3.689 : FaEciz-ngi:ligsz HC score and ISH B Median 1 1 1 PHGDH 8.41385 0.5 0.0 |-1.68128 08 00 | _trials.
’ er s = HER2-enriched IQR 0-5 1-5 1-5 PTTG1 -4.82226 0.7 0.0 -1.44424 0.9 0.9
. E?Fi’;‘f:fx'on e o et o Basal e Min - max 0-80 0-80 0-80 0.218 RRM2 593472 06 0.0 |-125960 0.9 3.2 REFERENCES
clinicopathological and genomic data " ormartie Pts with available data (L) 37.2 172 62.8 274 100 SFRP1 483858 0.6 0.0 1-0.33182 1O A8A v e e st 1t St G ot S = e et o A (5 e g T, X403 e O Lrcog o s i A s v
. . e SLC39A6 11.60247 3.5 0.0 3.96208 1.7 0.0 Soc. Ciin. Oncol. 2018; 36(20):2105-2122. _ _ o 14. Adamo B, Bellet M, Paré L et al. Oral metronomic vinoreltine combined with endocrine therapy in hormone
HER2-low IHC subtypes simplified TMEMASB e e | e e e a7 vt SOLTLGT VETAMW v o ity . B G
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Triple Negative [RCZE 304 258 11.8 706 19.2 | <0.001 ' | 0 |0 | 4| L o v e et vt o s v sl i snpson o Ve Ui B G T Lt e Coton s S s
UBEZC 2'37535 1'2 0'0 0'37100 1'0 16'4 SSoghI KA, Ki éH'(P )IA i lation-based i f HER2 i hi hemi d fl Oncol. Off j)yA Soc. Clin. O IgOZO'p383?gO3—213 ( - :
DATA AVAILABLE FOR ANALYSIS: ael 1473 40.2 2195 59.8 3668 100 UBE2T 450516 14 000 (169281 93 0.0 b nfeemel? v oo By o Amia Siias o el oreslom o Aion mioges 1, P A P T s o s g AMD e it e o
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IHC-based classification | | | | | « HER2-low tumors represented the majority (59.7%) of HER2-negative BC, were apparently more frequent in older FUNDINGS AND DISCLOSURES
i i i+ i o] i " i + . . . . . . . . .
Tumors were divided into HR-positive (i.e. ER and/or PgR 21%) or triple-negative (TNBC), defined ~ Differences in gene expression for the the overall and HR+ populations are reported in table 3. No patients and male, slightly more differentiated but with bigger primary tumor size and more axillary lymph-node
aS ER<1% and PgR<1%, and C|aSSIerd |nt0 HER2 O (IHC SCOI’e Of O) and HERZ'IOW (HER2 IHC Of Slgnlflcant dlﬁerences Were Observed In TNBC tumors Flna”ya ERBBZ relatlve transcrl pt abundance |nvolvement Compared to HER2 O BC Egzﬂ:tggde Salud Carlos IIl - PI16/00904 (to AP), Pas a Pas (to AP), Save the Mama (to AP), Breast Cancer Now - 2018NOVPCC1294 (to AP). Fundacion Cientifica Asociacién Espafiola
. . . . . + . L] . + _ ] Contratéal Cér;:ner - Ayuda Po:;g:)c:gral AECC 2017 (to FB-M). Fundacién SEOM, Becas FSEOM para Formacién en Investigacion en Centros de R eferencia en el Extranjero 2016 (to AF-M) and
1+ or 2+ with an ISH-based negative). HER2 IHC 0 and 1+ were considered HER2 0 and HER2- ~ was higher in HR+ tumors compared to TNBC (p<0.001; figure 4A), in HR+/HERZ2-low compared to ., {ERo jow tumors were more frequently HR+ and Luminal than HER2 0 BC (88.2 vs 69.6% and 80% vs 47%, o e Nersts oeat ma o Prse Nt Rt M O 1 0 B S e
] ] LWL . . . . . . . . eix Prat gs eclared an |mm'|ate aljr.uymem r pein empo.e ovartis, persona. onorarla. rom .lzer, ovartis, oc'e, ncpo , Ll an aichi qn o, travel,
low, respectively, unless ISH-based data was available and reported as HER2-amplified. HER2 ~ HR*/HERZ2 0 tumors (p<0.001; figure 4B), as well as in TNBC/HER2-low compared TNBC/HER2 0 respectively). Within HR+ tumors a lower prevalence of Basal-like and Luminal B and a slightly higher prevalence of s aissenarart ol o mead il on Koo oms combimoveey lfe Vol Totmiogs e et v e i
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