Multi-platform molecular profiling of 1,180 patients increases median
overall survival and influences treatment decision in 53% of cases
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Demographics Selected Biomarker Expression across cohorts Study Highlights —Registry Outcomes Confirm Predictive
Background: A prospective, observational study was initiated in 2009 with IRB approval to track outcomes and determine the clinical e R e According to comprehensive profiling, the matched cohort have significantly more potential
" . . . . - . ace, gender, age and tumor grade were well balanced across matched and unmatched e _ ’ e -
Ll\J/It:\I;It;/ of m:ltl_-platf’o:m Tolectutljar |_3r.of|I|ng (MMP) across a variety of solid tumors. A secondary objective was to assess the impact of cohorts sensitivity to platinum agents (ERCC1 loss 83% vs 53% p<0.001), gemcitabine (RRM1 loss 74% vs 62% Va I ue Of Blo ma rke S
on physicians’ treatment decisions. . _ ) i o o/ n 0 . _ ] _ ) _ ] . ) )
Materials and Methods: This study included all 1180 patients (465 deaths) enrolled where treatment, follow-up, and MMP data was — P— Matched = Unmatched p=0.0004), 5-FU based antimetabolites (TS loss 85% vs 75%p=0.0007), taxanes (TUBB3 loss 62% vs ERCCl—ne.gatlve sub!ects in the registry co.hort had a .Ionger.medlar.\ overall survival than ERCC1-positive subjects if
available spanning more than 40 lineages. Patients that received one or more drugs predicted to be of benefit and no drugs predicted to (N=534) (n=493) (N=534) (n=493) 45%; p=0.0006) androgen deprivation therapy (AR 27% vs 19% p=0.0153), and hormone therapy (ER they received a platinum agent(s) at any time after diagnosis (median OS 1038 vs 705 days; HR = 0.69; p=0.0076)
be of lack of benefit were placed into the “Matched” (M) arm. Patients that received at least one drug predicted to be of lack of benefit Sex Female 412 (77.2%) 366 (74.2%) 35% vs 25% p=0.0023; PR 24% vs 20% p=0.001). or after profiling (median OS 1075 vs 685 days; HR = 0.65; p=0.0025). In patients who did not receive a platinum
were placed into the “Unmatched” (U) group. Classification of patients into each arm was made for drugs administered after MMP Race American Indian 2 (0.4%) 2 (0.4%) e The matched cohort had significantly less BCRP expression compared to the unmatched cohort (56 vs agent, there was no difference in survival based upon ERCC1 status.
(n=1027) as well as before (n=1180; 153 patients received no therapies after profiling). ) . . Male 122 (22.8%) 127 (25.7%) o ° Similar outcomes have been observed for other biomarkers inc|uding RRM1 linked to gemcitabine.
Results: Survival analysis of M (n=534) vs U (n=493) showed there was a significant increase in overall survival (p=.0001, HR = .68), Asian 29 (5.4%) 15 (3.0%) Gradel 71%, p=0-0347)- (a) Platinum Agent(s) Received At Any Time After Diagnosis (b) No Plati Acents Received At Anv Time After Di .
median increase in survival of 422 days (1068 vs 646). The patients in the B group received 3.2 therapies compared to 4.2 in the L Black 38 (7.1%) 43 (8.7%) Grade Well Differentiated 30 (5.6%) 21 (4.3%) e The unmatched cohort had significantly more actionable mutations (KRAS 239% vs 39% p=0_0393; g y g o Platinum Agents Receive ny Time After Diagnosis
group. When the gro.ups were. expanfjed to |r.1clude treatments given prior to MMP there was an mcre.ase in overall survival (p = 0.0003, BRAF 3% vs 19% p=0.0163; PIK3CA 32% vs 70% p=0-0412)_ 2 =
HR = 0.714), with an increase in median survival of 1.1 years (978 vs 580). There was no detectable bias from age, gender, race, or Other/unknown 12 (2.2%) 13 (2.6%) Grade2 156 (29.2%) 126 (25.6%)
stage. Upon post profiling follow-up, physicians indicated that the molecular profile influenced their decision on 629 of the 1180 (53%) _ Moderately Differentiated ' '  Matched W Unmatched @ @
patients. Of the 629 patients, 97% (611) received a drug recommended in the benefit category and 46% (292) did not receive any lack White 453 (84.8%) 420 (85.2%) Grade 3 83 85
of benefit category drugs. Age 0-40 37 (6.9%) 37 (7.5%) Poorly differentiated 254 (47.6%) 256 (51.9%) 74 75 71 < <
Conclusion: This study shows that MMP has a significant ability to detect a better prognostic group for overall survival for refractory,
metastatic, or rare cancers for which there is no standard of care. MMP was demonstrated to have clinical impact on physician 40-50 78 (14.6%) 75 (15.2%) Gfac!e 4 _ 22 (4.2%) 21 (4.3%) § - R e
treatment selection in a majority of cases. Moreover, when patients receive effective drugs, they are exposed to fewer overall agents, Undifferentiated § s S '
reducing the toxicity, potentially decreasing costs, and improving survival. 50-60 145 (27.2%) 136 (27.6%) High Grade 2 (0.4%) 4 (0.8%) g gt
< N o
60-70 155 (29.0%) 137 (27.8%) . . 2 ° °
B ac k g roun d Low Grade 1(0.2%) 0 (0%) z ~— ERcor- HR=0.69; p=0.0076 —— ERCCI- HR=1.13; p=07014
o o c ° — + — ERCC1+
70-100 119 (22.3%) 108 (21.9%) Unknown 69 (12.9%) 65 (13.2%) 2 g S
e A pilot study has shown that comprehensive molecular profiling can be used to find molecular targets in patients with refractory o ' ' ' ' ' ' ' ! ‘ ' ' '
. . . . . o) 0 500 1000 1500 0 200 400 600 800 1000 1200 1400
metastatic cancer. In 18 of 66 patients treated with a molecularly guided therapy, the approach resulted in a longer PFS on an MP- e Tumor type was well balanced across matched and unmatched cohorts <
suggested regimen than on the prior regimen on which the patient had just experienced progression. Exploratory analysis n Deaths Median OS in days (95% CL) n Deaths Median OS in days (95% CL)
demonstrated t_hat thls PFS ratlo correlated with the clinical parameter of overal.l .surV|vaI. [1] . N N Matched Unmatched Matched Unmatched ERCC1 Negative 421 164 1038 (910-1271) ERCC1 Negative 51 22 748 (580-NA)
J A recent study in patients with refractory breast cancer showed that tumor profiling resulted in a revision of the original treatment Tumor Type B _103 Tumor Type — . &
decision for all patients and tumor profiling-based therapy resulted in a clinical benefit in 52% of heavily pretreated patients. [2] (N=534) (n=493) (N=534) (n=493) ERCC1 Positive 146 77 705 (566-1063) ERCC1 Positive 52 19 908 (761-NA)
* Areview of all patients treated in a single center in Australia resulted in clinical and survival benefits in over half of the patients and Ovary 168 (31.5%) 140 (28.4%) Liver Hepatocellular Carcinoma 3(0.6%) 1(0.2%) Fi 1_Bi ker E ion in Matched and U tched Cohort 260 observations deleted due to missing data 97 observations deleted due to missing data
confirmed the role of molecular profiling in a clinical practice setting. [3] igure L —Biomarker txpression in viatched and Unmatched Lohorts ; ; : M
Breast 80 (15.0% 69 (14.0%) | Melanoma 3 (0.6% 4 (0.8% : ~ i ina i - - - (c) Platinum Agent(s) Received At Any Time After Profiling - - i ili
«  Though preliminary evidence supports clinical utility, the degree to which CMI improves patient outcomes has not yet been ( ) ( ) (0.6%) (0.8%) (NOTE: NGS was performed in less patients reflecting innovation of the CMI service over time) (d) No Platinum Agents Received At Any Time After Profiling
demonstrated Conclusively_ Female Genital Tract Malignancy 67 (12.5%) 56 (11.4%) Anal Cancer 2 (0.4%) 3(0.6%) ° ° el e Q o
*  To provide further proof of the effectiveness of including guidance from molecular profiling in clinical decision-making, Caris Life Colorectal 58 (10.9%) 62 (13.4%) Lymphoma 2 (0.4%) 0 (0%) OVE ra I I SU rVIva I frO m TI m e Of TU m O r P rOfl I l ng G rO U pEd by
Sciences has established a post marketing Registry with the aim to complete a series of multicentre prospective observational _ . _ . @ o |
studies and developing an ongoing oncology molecular profiling-based clinical outcomes database as well as exploring and validating Non-Small Cell Lung Cancer (NSCLC) 46 (8.6%) 59 (12.6%) | Major & Minor Salivary Glands 2 (0.4%) 0 (0%) AI I Treatm = nts Rece |ved ° °
existing and novel biomarkers. Urinary Tract 18 (3.4%) 12 (2.4%) Non-Epithelial Ovarian Cancer 2 (0.4%) 2 (0.4%) o .
* Aninitial report from the CMI registry demonstrates that the overall survival of ovarian cancer patients treated with drugs N docrine T 14 ] 1 ] c £ Unk ori 1 ; g ] . . . . . . . © S 7
associated with potential benefit according to a predictive biomarker panel was longer than in those who received drugs associated euroendocrine fumors (2.6%) (2.2%) ancer ot Unknown Frimary (0.2%) (1.4%) * Patients who were received Only treatments associated with pOtent|a| benefit accordlng to the CMI
with potential lack of benefit. [4] Leiomyosarcoma 10 (1.9%) 7 (1.4%) Epithelial Skin Cancer 1(0.2%) 1(0.2%) report (n=534) had a significant increase in median overall survival (OS) from the time of profiling S 3 i -
Methods Pancreatic Adenocarcinoma 10 (1.9%) 12 (2.4%) | Paragangliomas 1(0.2%) 0 (0%) compared to those in the unmatched cohort (n=493) (median OS 1068 vs 646 days, HR = 0.68, )
Gastroesophageal cancer 9(1.7%) 15 (3.0%) Uveal Melanoma 1(0.2%) 0 (0%) p=0-.001)'. _ N I HR=0.65: p=0.0025 7 E——— HA=1 27. p-0.342
e 1180 cases of solid cancers referred to Caris Life Sciences between 2009 and March 2015 were enrolled in the Caris registry. Soft Tissue Tumors 9 (1.7%) 13 (2.6%) Adrenal cortical carcinoma 0 (0.%) 1(0.2%) * Patients in the matched cohort were treated with less treatments overall after profiling compared to s4 L — e S - e
«  Research subject enrollment in this IRB-approved Registry included baseline clinical information at the time of Caris Life Sciences® those in the unmatched cohort (median 3.2 vs 4.2 therapies). : o . o ' ‘ ' ' ' ' '
. ™ . - . .. . . 59 2% L B hiolalveol : 9% 2% 0 200 400 600 800 1000 1200 1400
I\/Ioleculz;.\r In;celllgenge Selrlvlces .(CI}/II) molecular profiling, CMI results, treatment received and clinical outcomes including Unknown 8 (1.5%) 1(0.2%) ung Bronchiolalveolar carcinoma 0 (0.%) 1 (0.2%) - 0 Deaths Median 0S in days (95% CL) 0 Deaths Median OS in days (95% CL)
progression-free and overall survival. , _ )
o Registry data is collected at nine-month intervals pOSt'enrOHment. Head and Neck Squamous Carcinoma 6 (1.1%) 8 (1.4%) Mesothelioma 0 (0.%) 1 (0.2%) -— ERCC1 Negative 391 148 1075 (955_NA) ERCC1 Negative 81 38 748 (580-NA)
*  Specific testing was performed on tumor biopsy samples from all patients per physician request and included a combination of Cholangiocarcinoma 5 (0.9%) 1(0.2%) Neuroblastoma 0 (0.%) 1(0.2%) ERCC1 Positive 133 40 685 (450-1063) ERCC1 Positive 65 26 908 (721-NA)
Zi(:lljyesl;]:mg (Sanger' NGS or pyrosequencmg)' protein expression (IHC)' gene ampllflcatlon (CISH or FlSH)' and/or RNA fragment Glioblastoma 4 (0.7%) 1(0.2%) Small Intestinal Malignancies 0 (0.%) 1(0.2%) 236 observations deleted due to missing data 121 observations deleted due to missing data
. w0 . _ . . ) . ) - . . . . . .
e |HC analysis was performed on formalin-fixed paraffin-embedded tumor samples using commercially available detection kits, Prostatic Adenocarcinoma 4 (0.7%) 1(0.2%) Thyroid Carcinoma 0 (0.%) 1(0.2%) S Figure 3~ Kaplan Meier Curves of Overall Survival In ERCC1-negative and ERCC1-positive patients with and without platinum intervention
automated staining techniques (Benchmark XT, Ventana, and AutostainerLink 48, Dako), and commercially available antibodies. .
*  Fluorescent in-situ hybridization (FISH) was used for evaluation of the HER-2/neu [HER-2/CEP17 probe], EGFR [EGFR/CEP7 probe], CO 1] CI usions
and cMET [cMET/CEP7 probe] (Abbott Molecular/Vysis). HER-2/neu and cMET status were evaluated by chromogenic in-situ ° o o © ) . ) ) ) ) ® )
hybridization (INFORM HER-2 Dual ISH DNA Probe Cocktail; commercially available cMET and chromosome 7 DIG probe; Ventana). DECISIOn Im pa Ct On Treatment SE|ECt|0n o % 3 * ComprEhenS'Ve tumor prof|I|ng prowded in the Caris Molecular Inte”'gence report can influence the
_ _ ¥ A . . C . o . , . .. . . .
The same scoring system was applied as for FISH. | | o | | « The CMI report influenced the treatment decision in over half of cases overall. physician deC|5|o.n in over 50/: of refractory c.ancer casesin -today s routine clinical practice, helping with
*  Direct sequence analysis was performed on genomic DNA isolated from formalin-fixed paraffin-embedded tumor samples using the 97% of th h d treat t decisi ited i treat ¢ iated with potential b fit " ! treatment selection and avoidance of potentially less effective treatments.
: ; e : e ; : ; . 0O ese Cchanged treatment adecisions resuitead In a treatment associated with potential beneri i . . . . . . .
[llumina MiSeq platform. Specific regions of 45 genes of the genome were amplified using the Illlumina TruSeq Amplicon Cancer _ o < | ! 1 I . A 32% reduction in the risk of death was observed in patients who received onIy treatments associated
Hotspot panel. being administered. S with benefit after brofilin
e Mutation analysis by Sanger sequencing included selected regions of BRAF, KRAS, c-KIT, EGFR, and PIK3CA genes and was performed e Treatments associated with potential lack of benefit were avoided in almost half of cases. _— » _ . p 8. ' B -
by using M13-linked PCR primers designed to amplify targeted sequences. HHHH H . Patients in the matched cohort received less treatments after profiling than those in the unmatched
s H . H H cohort.
Response n % N P : : : :
StatIStlcaI c0n5|derat|0ns l nd Patlent COhort SEIECtlon > ° o | . Access to targeted therapies if indicated could improve patient outcomes in a restricted number of cases.
Total number of patients included 1180 ! - - ; : P : i
. Of 1180 patients with solid cancers included in the Caris registry, 153 were excluded as no follow-up information has yet been matched: 534 HR=0.68; p=0.0001 . Outcome data in this registry can be used to confirm the predictive value of biomarkers within the CMI
captured and a further 21 were excluded based on reported histology. Did the Caris Reported Drug/Biomarker Results influence the physician’s YES 629 53 unmatched: 493 ’ multiplatform tumor profiling panel.
. The analysis population (n=1027) was divided into two cohorts based on matching of treatments to CMI report recommendations. decision to treat th biect? o | ]
. Group 1 (n=534) — MATCHED - Patient cohort defined as having received at least one treatment associated with potential ecision to tred € subject: NO/MISSING 551 47 < | | | | Refe re n ces
benefit and no treatment associated with lack of benefit at any time following diagnosis. If Yes. did the MI Rebort results cause a chanee in treatment choice for YES 611 97 . _ N o _
. Group 2 (n=493) — UNMATCHED - All patients not included in the benefit cohort (treated with at least one treatment associated thi ! biect? P g 0 00 1000 1500 - oo Ho-ff| o Stephznsﬂn L hosen ;oesﬁh'DM% Soraa M Anth?rg's'oet aI'| I?zlgigguzdsy(:;nfs?; l;; L:jla'r p;r(;agggg/cjfcpoa;gggszéusn;;s o
with potential lack of benefit or treatments not mentioned on the report at any time following diagnosis. IS subject: : _ : : o : i potential targets and select treatments for their refractory cancers. J Clin Onco ~re/ /o635 ot AU, £UEI.£0:9983
p p \ g diag (agent listed as potential clinical benefit was selected to treat subject) NO/MISSING 18 3 Figure 2 — Kaplan Meier Curve of Overall Survival based on treatments administered after Comprehensive Tumor Profiling (CMI) 2. Jsaeﬁii‘f:d?j;jzzf,gi;Z;jf::;ﬂgfpﬂﬁt;jtE’j;itfje,\j,ﬁai'tjt?igﬁzsz&;f;'r‘j I;illicr:tg:]tg}/(l;g!li;i)ngll\(/lzlsgrl:;;:O-:EiSnlglgozg;]d Potential Targets and
. Exclusion of 153 - : : : e : : : : : ; .
1180 Pa.tlents. patients based on Analysis Population SRR If Yes, did the MI Report results cause the physician not to treat a subject YES 292 46 * Median overall survival from dlagnOSIS mcIudmg treatments given prior to comprehenswe tumor 3. Dean A.and WaII.ace R. (2013) Clinical Application of Molecular Profiling in Selecting Treatment for Advanced Refractory and Rare Solid Tumours: An
Enrolled in Caris histology review or (n=1027) with an agent? profiling also demonstrated a survival benefit in the benefit cohort (data not shown) (median overall Australian Experience. European Journal of Cancer 2013 49 (Supplement 2): Abstract 955 o .
Registry ) Unmatched (n=493) ) . ) . . . NO/IVI|SS|NG 337 54 . 4, Oliver K, Xiao N, Spetzler D et al. (2014) The Impact of Tumour Molecular Profile-Directed Treatment on Survival in Ovarian Cancer. J Clin Oncol
immature data (agent listed as potential lack of benefit was avoided in a subject) survival 978 vs 580 days; HR=0.714; p:(),ooog), 32:55, 2014 (suppl; abstr 5591)
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