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Patient samples. Pathway activities were determined on 152 ER+ breast : : :
SU mm ary cancer patient samples from Erasmus MC that all received first line tamoxifen 132 MO p atl en tS Wlth recurrence 20 M 1 p atl en tS
 We developed computational models to assess functional activity treatment of their metastases or recurrence. A multivariate Cox proportional hazards regression for progression free The 20 patients that already had metastases at presentation (M1), show a
of the ER, Wnt, AR, PI3K, HH, NFkB and TGF pathways in Outcome data that was used is progression free survival (PES) and response survival using transcriptional pathway activities, revealed that ER pathway different picture than the MO patients. None of these patier_lts r_lad an active
individual samples, using mRNA expression data. according to RECIST criteria. Additional clinical data was also used. activity is significantly associated with favorable PFS, while AR and TGFf3 AR, PI3K or TGFp pathway. Of the other pathways, a multivariate Cox
.+ We assessed activity of these pathways on 152 ER+ breast cancer activity are marginally associated with a shorter PFS. proportional ha_lzards r_egression for PFS showed that HH activity was
patients that received firs line tamoxifen treatment Ve 1 lower wer s srongly associated with a shorter PFS.
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* ER pathway activity is associated with favorable PFS » 1 = s
- TGFB and AR pathway activity are associated with shorter PFS 2 108 When combining ER pathway activity with traditional risk prediction factors, it .\:Vhen (fombt'”t'_”?_ H:T pgth\(\;gy atct|V|tyt ‘;V'tgér;‘i“t'o-”al risk prediction factors,
L . . <2 em y - ot ifi : : it remains statistically significant, next to microarray expression
. TGFB pathway activity is associated with worse response 20 “ Sy = remains statlstlcally_ significant, next to disease _free mt_er\_/al and ESR1 thouah the latt hy igm o y exp
: _ o= > o o microarray expression (although the latter has little variation). (although the latter has little variation).
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* HH pathway activity Is associated with shorter PFS and worse T il 2 e Py S ER 0573 0333 0,08 00445 = JS”E'HT 1H§u14n !z??gearzazn 107018 00042 |
response. [dfi_Zywr 0504 0323 0780 o007 W | dom_other 15706 04139544 5880 05026 =
NO, no positive lymph nodes 79 local regional 18 dom_bone 1608 0814 3178 01716 = age 03882 0040257 3743 04131 u
e 73 RliE 83 dom_other 1.884 0.919 3.860 0.0836 = meno 21276 0.170387 26.567 0.5578 =
: Because of others and unknowns, numbers do not always add up to 152. age 0.652 0380 1119 0.1207 . [ESR1_AFFY 0.0057 0000117 0277 0.0091 = |
Mater I aI & m et h O d Abbreviations: PGR, progesterone receptor Affymetrix mRNA level; ERBB2, HER2/ERBB2 RTqPCR mRNA level MmMeno 1216 0700 2114 04872 u PGH_."!'.FF"I; 03902 0089685 1.699 02099 ]
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Pathway activities. We have modeled the transcriptional programs of the Statistical analysis. We assessed association of pathway activities to PFS e A . o
ER, Wnt, AR, PI3K, HH, NF«kB and TGFp pa.thways, to infer functional using_mu!tivari_ate Cox _proportional hazard_s r_egression, separately and in R A Kaplan-Meier analysis confirms the association of HH pathway activity to
pathway activity from mRNA levels of their direct target genes, measured combination with traditional response prediction factors. This was | | | o a shorter PES (logrank p = 0.0013), while a Wilcox rank sum test of
on Affymetrix HG-U133PIlus2.0 and +PM arrays (fRMA preprocessed). complemented by Kaplan-Meier analysis of PFS, and Anova and Wilcox rank A Kaplan-Meier analysis confirms the association of ER, AR and TGFf3 g ] : -

_ ) _ _ ’ athway activity to PFS (logrank p = 0,003, 0.03 and 0.097, respectively) pathway activity on PD vs. non-PD patients again revealed that the
Detalls_c_)f t.he approach are descrlbgd n [1]. We Mo deled the pathways in a Sum tests on response groups. P 4 4 J =500 T LI, TSP Y): probability of HH pathway activity as calculated by our model is higher in
probabilistic manner, using a Bayesian network, with three types of nodes: . -, patients with PD.
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degcrlpes (? flllow the expression of the target ?enes gepeﬂds on tge On the 152 samples, 121 (80%) had at least one pathway active, which is ] ; T oeER imacive ] ;_‘Q T30 AR inactve ] A Progression free survival vs. HH activity
gctlvat.lpn % the rdes_,pectlve trar?scrlptlon (_:ompfeli:, and (i) 10W pro eset defined as having an inferred probability above 0.5. If we lower the threshold 5 s E ) i maave =] L
intensities depend in turn on the expression of the respective target genes. to 0.2 (called marginally active), we get a number of 141 samples (93%). s 27 HEal s 2 P
Furthermore, we often see combinations of activity. : - 5 34 5 24 ’
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Target genes > 2 47 (31%) 86 (57%) 132 M0 ER+ patients with 1st line tamoxifen 132 MO ER+ patients with 1st line tamaoxifen 132 M0 ER+ patients with 1st line tamoxifen 0 1|U EID 3|U 4ID Slu EID non-F'::)(ﬂ} F'DI(Q}
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Probesets TGFB; 10 TGFB; 19 An Anova analysis of pathway activity across a g
response groups (CR, PR, SD, PD) again . 7 .
revealed that the probability of TGFf3 pathway L f i
T 5 activity as calculated by our models is higher - — References get free full text at
The models can be used to estimate pathway activity in an individual test s T 11 in patients with SD and PD. : - 3 [1] W. Verhaegh et al. Selection of personalized patient therapy ~ ©2neer Researen
sample by entering its Affymetrix probeset measurements, and inferring pI3K: 11 - 15’ =] . . through the use of knowledge-based computational models
backwards in the model what the probability is that the transcription ’ = === that identify tumor-driving signal transduction pathways.
HH; 15 PI3K; 18 CR(3) PR(17) SD(79)  PD(33) Cancer Res 2014,74(11)2936-45

complex must have been present.
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