Distribution of cMET by IHC, FISH, and next generation sequencing in cancer —
a large cohort analysis
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AbStra Ct M ethods MET by Fluorescent in situ hybridization/Chromogenic in situ o anatations A total of 153 mutations were detected in 151 patients — two
hybridization (FISH/CISH) e (e patients had two alterations. The mutation most frequently
Introduction: cMET overexpression and/or activation have been implicated in Data was analyzed from 17292 cancer patients who received tumor profiling at MET amplification rates were calculated on 9328 samples (see Figure 2). Analysis revealed rion o detected was T1010I (n=84), which is considered an inherited
signaling pathways that promote cell proliferation, invasion, and survival. It has been Caris Life Sciences from 2009 to 2013. IHC, FISH, CISH, Sanger SEQ, MGMT promoter the highest levels of amplification in peritoneal/retroperitoneal sarcoma (6.5%) and 03T 4  Mmissense mutation located in the juxtamemibrane domain
identified as an oncogenic driver in various malignancies and is currently being methylation and NextGen SEQ (lllumina TruSeq) were performed on formalin-fixed, melanoma (6.4%), both of which contain higher rates of amplification in our cohort than 31852: i (JMD), which does not influence cMET phosphorylation. This
investigated as a potential therapeutic target. The aim of this studly is to provide insights paraffin-embedded tumor samples in a CLIA-certified lab. Protein expression of cMET more intensively studied tumors like non-small cell lung cancer, making them potential G301E 2 mutation is sometimes associated with colorectal cancer risk,
into the distribution of cMET expression by immunohistochemistry (IHC), amplification by IHC (NCL-cMET and SP44) was determined by measuring the intensity of the stain candidates in cMET-related clinical trials. Other tumors worth considering for such trials E1017V 1 although penetrance is low. The next two mutations detected
by FISH, and mutation by next generation sequencing (NGS) across a variety of tumor (0, 1+, 2+, 34) and the percent staining (0 — 100%). An intensity equal to or greater include thyroid cancer (4.7%) and non-epithelial cancers, including other soft tissue tumors pep 1 were E168D (39 patients) and S203T (nine patients) , both
types. Also, we evaluate the correlation of cMET across technology platforms tested in a than 2+ and a percentage equal to or greater than 50% was utilized as the threshold (4.3%). The non-small cell lung cancer amplification rate (6%) is worth mentioning, as FISH ﬁi‘ﬁ; 1 missense mutations in the SEMA domain on the extracellular
CLIA-certified oncology reference laboratory. for positivity. All IHC results were read by a board-certified pathologist. If FFPE tumor amplification is associated with H1256P 1 surface. More clinical trials will be necessary to elucidate the
. . . . . K1121N 1 .o .
Methods: In a cohort of 17292 patient samples, cMET protein expression was assayed was sufficient, cMET amplincation was then measured by either CISH or FISH, with 3 Percent MET Amplification by FISH/CISH lack of clinical benefit to agents eL200] ) clinical usefulness of all mutations.
| ene Cco number (GCN) > 5 being used to determine positivity. Results for FISH were REtroperitonealOr;:::z: 664;%12/28 - o I (350N 1 Figure 5 — Protein changes detected by NGS. The column on the left shows the exact protein
by IHC (NCL-cMET and SP44, 17292 samples), FISH or CISH (9328 samples) and NGS 3 .IOyd ) <| |) J - I P | y | . | retaons = like erlotinib and gefitinib in ||;|111914555 1 Change identified inespective of fumor [eage. The column on he fight refers t the nUmTber of
: : etermine a Molecular cytogeneticIst, wnlle results were interprete d Thyroid Carcinoma ' At times identified. The protein changes highlighted in red are those corresponding to the tyrosine
(|||Um|ﬂa TrUSeq Amp“COﬂ — CaﬂCer Pa ﬂ@', 6531 SampleS) . y . y g . . p y Liver Hepatocellular Carcinoma tumors Wlth EGFR aCtIvatlng V378l 1 kinase domain (as defined by COSMIC), a site targeted by Speciﬁc agents.
board-certified pathologist. MET sequencing was performed using next-generation L S Tunor — Mutations.
Results: Our analysis has shown the highest cMET expression rates in the following - - - - - Globastors s
sequencing, with results validated by board-certified molecular geneticist. R o
| . ) ) L J 4 J o bt | - Concordance between cMET IHC, FISH/CISH, and NGS
tumor types: pancreatic cancer (46%, 269/587), colorectal cancer (39%, 464/1196), | CvarensufaceEpell MET Overexpression and Amplification
small intestinal malignancies (37%, 37/101), and cholangiocarcinoma (35%, 58/165). st Adenocriems owartio | Concordance was poor based on kappa coefficients, with calculated values of 0.012
Other solid tumors 7%, 15/884
Some of the lowest expression rates of cMET by IHC included non-epithelial ovarian Resu Its sl o (between IHC and FISH/CISH) and 0.007 (between FISH/CISH and NGS). Also, of 2938
cancer (1.6%, 4/257), glioblastoma (2%, 7/345), and GIST (2%, 1/49). Analysis of cMET by MET E ion by | histochemistry (IHC) RS ——— i cases where all three tests were performed, 904 cases (31%) had only one of three positive
. | . - , | C Xpression mmunohistochemistr ol o T . . . . -
FISH identified the highest levels amplification in peritoneal/retroperitoneal sarcoma P 4 4 T tests. Possible causes for discrepancy include tumor heterogeneity, non-specificity of
' ' ' 0 ° ' ' ' ' ' ' ' ' Image A and B - Example of MET Overexpression : L : : e :
(7%, 2/31), melanoma (6%, 65/983), and non-small cell |Uﬂg cancer (6%, /8/1301 ) IN mmunohlstochemlstry was read on 17292 specimens. 2431 (1 4. /O) specimens were Figure 2 - Distribution of FISH/CISH results. Amplification rates were sorted and Amplification. Image A shows cMET by IHC the IHC antlbody, post—transcrlptlonal protem regulatlon, and utilized cut-offs. I\/\U|t|p|€
, , , , it ‘ 0 i from highest to lowest. Malignancies with no observed in situ hybridization (ISH) positivity (24, 50%) in a urothelial bladder cancer. : -
6531 samples tested by NGS platform, 153 mutations were identified — all were variants nositive, while 14861 (85.9%) were negative across all tumor types. Rates of cMET by o enton (ot shon) e the fllomines extraheostc bio duct cancor e B demonstrates MET ampiification by (IS Fcuanc/cé:(sjznceJ:uHéé technologies (IHC, FISH/CISH, NGS) should be considered,
: : : : VA ' ’ ’ ‘ ' ' (including cholangiocarcinomas), gastrointestinal stromal tumors, low grade in the same specimen. »an A - - -
of unknown significance (defined here as rare mutations or those with unknown H.C p05|t|v.|ty were calculated acro§§ Yarpus malignancies (see Figure 10)' I\/\a.||gnar1C|es gliomas, small cell lung cancer, cancers of the male genital tract, non-epithelia _ then, when designing cMET biomarker studies, at least until an
theranostic significance). Twenty-five of the 153 were detected in non-small cell lung with the highest rates of cMET positivity included tumors of the gastrointestinal and ovarian cancer, and uveal melanoma.. - : accepted standard becomes routine for cMET testing.
, , i ' 0 0 . . ISH+/NGS+ 7 0
cancer specimens. The most common protein Changeg were as follows: T1010l (n = pancreatob|l|ary tract such as pancreatic cancer (45.8%), colorectal cancer (38.8%), MET by Next generatlon sequencing (NGS) I5""//NGS+ 26 43 Figure 6 — Concordance data between IHC, ISH, and NGS. The figure on the left shows IHC
B B B B B small intestinal malianancies (366%), and cholanaiocarcinoma (352%) By comparison, ISH+/NGS- 34 28 positivity (as defined under“Methods”) compared to cases that were ISH amplified (defined as
84), E168D (n =39), S203T (n=9), D1028H (n = 3), D1028N (n = 3), and G391E (n = 2). b olial 1 X g ely oated 3 1 clinical trials had Iy - Next generation sequencing identified 153 mutations in 6531 specimens. All ISH/NGS- 7732033 positive) or mutated (defined as positive)
- : epithelial tumors being actively investigated in phase Il clinical trials had lower
Concordance between all three technologies was poor, as demonstrated by Cohen'’s P | J | Y J P | mutations were interpreted as variants of unknown significance (VUS), meaning
KaDDa Statistics expression rates by IHC in our cohort, such as non-small cell lung cancer (26.7%), gastric | | L
PP ' | | S the mutation was considered rare or had an unknown theranostic significance. The o
adenocarcinomas (22.3%), and hepatocellular cancers (16.9%). Malignancies with no 4 i 3) be ) o+ - o dictribution. Small cell | conCIUSIOHS
ion: i ivation i iagram (Figure 3) below shows the mutation rate distribution. Small cell lung cancer
Conclusion: Our data suggest that cMET overexpression and/or activation is prevalent cMET IHC expression included multiple myeloma, malignant solitary fiorous tumors, 9 | 9 | | | | 9 | B | |
N various ma“gnanc]e& Onngg clinical trials ’[argetmg cMET suggest that efforts _ o had the hlgheSt Mmutation rate (64%) ngh mutations were also found in thyr0|d ® Tothe best of our knovvledge, this is the first StUdy evaluatlng 17,292 specimens for
and central nervous system cancers such as low grade gliomas and pituitary cancers. | ) | | ; . VET utiliz . nolog! . VET DNA RNA and .
should be made to accurately interrogate tumors for cMET testing. As shown by our carcinoma (6.4%), pancreatic adenocarcinoma (4.3%), and non-epithelial tumors cME T utilizing multiple technologies to Interrogate ¢ , NNA, and protein across
concordance results, full cMET analysis is enhanced utilizing multiple technologies. including melanoma (4.3%). various cancer types.
Percent cMET Positivity By Inmunohistochemistry (IHC) ® Besides NSCLC and gastric adenocarcinoma which are being actively studied with
N o 2cke Percent MET Mutation By Next Generation Sequencing (NGS) cMET-targeted therapy (e.g. NCT01662869, NCT1519804) , other cancers identified
BaCkg You nd Colorectal Adenocarcinora | 35.8% 464/11% | | | | | | | here should be considered for cMET-targeted clinical trials. These include a myriad
S P N N N N R o Lung Smal Cell Cancer (SCLO 6.4%,3/47 S | | N
0t s s s ——— — . ThyroldCarcnoma : : : : | 4%, 273 of epithelial cancers of the gastrointestinal and pancreatobiliary tract as well as non-
. Cholangiocarcinoma 35.2 %, 58/165 . _ 7 o 11/952 . . . . . .
Hepatocyte growth factor receptor (C(MET) is a e e Nomsmal cell s concen (NSCLC) | E—_——«—(—— .75 55771455 .. | | | I epithelial cancers which include but are not limited to sarcoma and melanoma.
. . . e _—_—_ 55 15768 | eafnoma | | | | 0 4.3%, 12/282 | . .
receptor tyrosine kinase that is overexpressed or Esophag:lindd; L ————————— 1, 49//216/ i | P””l’*d(”‘) - | | I 70 ® The higher percentages of positive IHC and amplified FISH/CISH results argue for
mutated in a variety of cancers. cMET activation by Gastric Adenocarcinoma ____ 22.3, 39/175 Other solid tumors. : : N 2%, 1575 incorporation of these methodologies for screening in cMET-targeted clinical trials.
its ligand, hepatocyte growth factor (also known " HptOth”IS'CdTmm I E— — e pesdsmdnes Suamon o | | L Mutations in the MET gene were rare but merit further study as to their theranostic
as scatter factor, HGF/SF) results in various effects, Head and neck Squamous Carcinoma ==_ 16.5 %, 34/206 Colorectal Adenocarcinoma : : 2.7%, 18/665 significance.
. . . . Melanoma 11.1 %, 41/369 Liver Hepatocellular Carcinoma | 2.4%, 1/41 . . . . . . o .
including embryogenesis, morphogenesis, and Female Genital Tract Malignancy EG_— 1 5, 17b/1552 Soft Tssue Turors : : 2.3%, 4/177 ® MET aberration in NSCLC merits further investigation, as MET-positive NSCLC patients
wound healing. Activation of cMET in cancer, T C(SC[”C) E—— 6/99'4%' i o e—— | I seemed to derive benefit from dual inhibition of MET and EGFR (Spigel 2013). Other
ung Small Cell Cancer .3 %, 6/95 o - | . . . . . .
though’ |ead5 to anglogeneSB, prollferathn, |nva5|on Lymphoma, NOS I 5.7 % 3/53 Non Ep'the“a'O‘:“::‘rr;:;::ii]n:::z: | 11-j(°' 1//57 methOdO|Og|eS, |Ik€ |HC aﬂd NGS, SqOU|d be IﬂVGStIgated further N NSCLC, as CMET N
. . . . . varian Surface Epithelial Carcinomas 5.5 %, 344/6244 | T 3472
and metastasis, making this biomarker an attractive prenenSesee et cercnom Lo E— — these tumors can be overexpressed or mutated.
target. Various agents targeting cMET are in Retroperitoneal or Peritoneal Sarcoms 38% 2/53 o ot I ® The lack of concordance argues for incorporating various methodologies to interrogate
- - . | Prostatic Adenocarcinoms > A0 Female Genital Tract Malignancy e a malignancy for cMET. This comprehensive interrogation allows patients to be
development, including onartuzumab in non-small Structure of cMET protein. Neuroendocrine tumors 3% 12/405 -
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 i 1 | A1 i Y B
coll luna cancer and riloturmummab in qastric cancer Gastrointestinal Stromal Tumors (GIST) 2% 148 recruited in various clinical trials containing cMET-targeted therapy.
J J | Mo Eoithelial O 3 G“(:blaSt::Cj 2:;’ 7//345 Figure 3 - Distribution of NGS results. Mutation rates were sorted from highest to lowest based on tumor type. Malignancies with no
: : : : on Epithelial Ovarian Cancer (non- - 16% 257 mutations detected by next generation sequencing included the following: esophageal and GEJ cancers, gastrointestinal stromal tumors,
Other cancer tyDGS, though, demand ]CU rther explorahon OfthIS biomarker. This StUdy 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0 cancers of the male genital tract, thymic cancers, and uveal melanoma. R f
evaluates a large cohort spanning various cancer types in an effort to identify novel ererences
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