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= NIA can quantify the degree of ERK activation in HNSCC in vitro

Signaling from the IGF1R plays a role in resistance to anti-cancer therapy in HNSCC.*

Thus, targeted inhibition of the IGF1R holds substantial therapeutic potential. While 1. NIA detects all six non-phosphorylated, mono- 2. NIA detects ERK isoforms in FNA biopsies 4. NIA detects augmentation of ERK inhibition when IGF1R 6. NIA detects PARP cleavage and BIM expression in HNSCC and in vivo using samples as small as a FNA
several inhibitors of the IGF1R are in clinical trials, there is no biomarker that predicts phosphorylated, and di-phosphorylated ERK1 and ERK2 NanoPro Graph — panERK inhibition is combined with EGFR inhibition cells in response to IGF1R or EGFR inhibition .
Lumor responsn:er}etshs to antl-IGFlf{ th(:rjpy. S:ICh a pljedICIFlve blomjrkefr is II':EIV to isoforms in HNSCC cell lysates NanoPro Graph — panERK NanoPro Graph — NanoPro Graph — PARP = ERK activation can be quantified over a range greater than 2
e a component of the most prominent downstream signaling cascades from the T per2 HSP70 (loading control) Cal27 Cells 05€19 Cells . . T .
IGF1R, which include the MEK/ERK or PI3K/AKT pathways that principally regulate NanoPro G;th _p”"jgk/E:gl/pERK e ‘ . » 1:5m7 Ord_e_rS.Of magnitude, and .aUgmentatlon of ERK ml:"_b'jcloln with )
proliferation and survival, respectively. R e Distribution of ERK | Untreatea om0 & gefitinib can be observed in HNSCC cells when gefitinib is combined
o Isoforms 3 f tote) B e ) Untreated with the IGF1R antagonist 0SI-906.
. 2om| : \JJ sce2s Cell Line | scc2s |_osc19 H 100, Untreated E 20
I ; Ab: panERK ERK1 | 151 16 | Gef o 0 - X . Lo . 3
HypOthESIS B oo e e I — : ame o H ) = Under different conditions, similar tumors exhibit different
: : I it g m s 5 . . Lo R s
] o y o T o 1o [ 3 R w Te el reductions in ERK activity in response to IGF1R inhibition within 48
Short-term changes in the activation status of downstream signaling proteins will be g | ; PPERKZ | 141 | 85 ‘M]\jf»m 10 Gef 2 o . . .
L Ay » A\ Ab: ERKL ; ’ hrs, suggesting that ERK may have utility as an early predictor of
predictive of long-term tumor response to inhibitors of the IGF1R, and these changes i ; oscis ; w = . o - '
will be detectable in minimal tissue samples using NIA technology. w i L o a0 2 s+t . response to IGF1R antagonists. Additional studies will focus on
600 2 + Cisplat . o . . )
«»JJLJJL s v s el e o e defining a correlation between change in ERK activity and cell/tumor
20 I\ i Pl “ 56 g g 2 wa e O
. - A i N 3 s s G ol ol
O b] eCt Ives 05 52 54 56 58 6 62 64 66 68 Subcutaneous flank xenografts were generated in nude mice from SCC25 and 100000 P! response.
o 0SC19 cells and were biopsied by standard FNA technique. FNA specimens were o antreated o 40 NanoPro Graph - BIM .
(1) Investigate the use of NIA technology to quantify markers of growth inhibition lysed and subjected to NIA using the panERK antibody. Automated peak oo = Gef+0s! i—,’ g Cal27 Cells 05€19 Cells = The apoptotic ma rkers PARP and BIM can be detected by NIA and
- tificati d distributi f d by the NanoP ft 5 T 58 . . . . . .
and apiptosis which can ultimatelygl}:e usqed in p:}feclinical andgclinical studies Nanopre gf::fh pﬂ::(m  Juantication one CeirToution were perTormed by the TanoTro sothware J P g3 : o their behavior on NIA analysis correlates with reduction in cell
(2) Identify short-t dictors of long-t th inhibition and apoptosi A - N i Eow ™ _— [ Untreated number and reduced clonogenic survival. Future work will further
entify short-term predictors of long-term growth inhibition and apoptosis o Untreated - 0 100 ntreate . . K .
ML ’ . AT ; ioni " & & bl
when the IGF1R inhibitor 0SI-906 is used alone or in combination with other 3. NIA detects ch?nges in ERK |:.oho‘sp'horylat|on in HNSCC £ & & e g y validate these markers in the NanoPro and correlate their levels with
therapeutic agents in HNSCC cell lines. M o 1 s w0 eerem cells treated with the IGF1R inhibitor OSI-906 . S ” ol cell/tumor response.
o FOR 1M " NanoPro Graph — panERK ER [
Lo osl
. 00 = == == PERK1/2 PPERK2 PERK2  ERK2 SCC25 cells were treated with 1 uM gefitinib (Gef) £ 1 uM 0SI-906 (OSI) for 2 h n_?]uxo
N a n Ol m m u n Oa Ssay WU‘J J EGF,5nM = 200 nnER::m ER;” then subjected to NIA using a pERK antibody (left). Peak areas are graphed using a ‘0: ) o a [ Refe r
= ' -. ERK1/2 10w A I logarithmic scale to show the sensitivity range. The same samples were assessed |
o ) Untreated i
o o ‘A—J\J\Jkﬂ using an HSP70 antibody (right) to demonstrate equivalent protein content. 0 N
NIA uses capillary isoelectric focusing (IEF) and immunodetection to characterize and a €6 10mM - i \_ ) n ol
quantify proteins in extremely small samples (200 nL; see scheme below). NIA can m:J\J A ‘ L A sk Ll 0S1+ Cisplat 1. Jameson MJ et al. Activation of the insulin-like growth factor-1 receptor induces resistance to epidermal
P : : : R i : Sl + Cisplat [ rowth factor receptor antagonism in head and neck squamous carcinoma cells. Mol Cancer Ther 10(11):2124-
resolve different phosphoisoforms of a given protein and these can be detected A E ; | IGF, 1nM + ( ) 1 8 P & q
- i - g g A AN st 5. NIA detects OSI-906 inhibition of ERK in vivo 0} : 34,2011,
SImUIt?neousw Wl.th asingle al_qtlk’_Ody' Re.cen_t papers_ haYe dem_onStrated N!A-baSEd - NanoPro Graph - panERK 4 § 8 [ P 2. Fan AC et al. Nanofluidic proteomic assay for serial analysis of oncoprotein activation in clinical specimens. Nat
detection of a variety of proteins in both in vitro and in vivo settings,? but literature NanoPro Graph — pERK o : : I . al Med 15(5):566-71, 2009.
on this approach remains limited. - pERziERKz PERK2 A \J\&/U\_/g_. R :M P cal27 Cells 0SC19 Cells 3. O'Neill RA et al. Isoelectric focusing technology quantifies protein signaling in 25 cells. Proc Nat/ Acad Sci U S A
o = = w 2w i | EGF, 5nM+ e Pair A: 5 5 0x10% © v Gefium 103(44):16153-8, 2006.
C:: nr|1ca||y, NIA allows forfassesslment lmiph % Ll 0 u': ., ': e :»ZZ “W;MA«)M/L/ 081, 1M . Untreated 2% w0 —Cisplat - - +  Cisplat, 5 uM 4. Seetharam M et al. Treatment of higher risk myelodysplastic syndrome patients unresponsive to
ivati i i ng LR T oo % ave® Untreated 5 52 54 55 58 6 62 64 65 68 1000] $E 1 " . 92
3 oo = —_ .Na. B , .
of the activation state of signaling 3 20 ) B & 1.5%10% —Cisplat+0SI < rave hypomethylating agents with ON 01910.Na. Leuk Res 36(1):98-103, 2012
proteins in small biopsies such as fine i -+ 4+  EGF,10nM = pair A: o - = E| @ l_gl €~ cleaved PARP 5. DeChristopher BA et al. "Picolog," a synthetically-available bryostatin analog, inhibits growth of MYC-induced
needle aspirates (FNAs). ERK has sgpa.;::r;y a I E o - +  Gef,1um s 100 =o 051,40 mg/kg Q\;"’ & § 1.0%1005 o lymphoma in vivo. Oncotarget 3(1):58-66, 2012.
. . o0 ‘ 5 . & - :
been detected using NIA in as few as - %““JJLJ\ EGF, 10nM :.gﬁ PERK1/2 g2 Tt ot - - GRinM b oo 3
o o 5% - - - 4+ + EGF5nM g o 5 g 5.0x100%¢ - + +  Gef,1uM
25 cells.? In the present study, we - o D g8 L Pair B: 33 s )
¢ Immobilize ERK1/2 5§ oo v oM iZZM LH - + Cisplat, 5um
used NIA to evaluate ERK, PARP and é * Q > === ®2 2 S : Untreated gg 5 0.0x10-00 - ACknOWIEdgments
BIM levels in HNSCC cells in vitro and 4 w G5 100+ o — - #3 00 25 50 75 10 :
in vi b - - » « 3 < o e & T L& €L SEImSma ERK1/2 o Pair B: o [Cisplat] (microM)
in _Vlvi-h N|F;°« atn?|\/SS_eS VIVG;\IE PGTFIOFmEd ey . i il 1 - : %: . e e e S = 5 & & = - P f"‘b & We would like to thank Dr. Deborah Pritchett, Field Applications Scientist for
L1J(S;|I(r:|1gwhiech ;c;r::Jr;taI:]e’)()EslizgaI:/c;es biemal B ! Fp/ppenia/z MMERc/2 e [e/pprmars Memaz Cal27 or OSC19 cells were treated with OSI-906 (OSI) or gefitinib (Gef) £ proteinSimple, for her technical support with development of the NanoPro assays.
, +
. e Quantitate A |||lI Cal27 cells, treated as indicated for 15 min. Whole cell lysates were prepared and Cal27 cells were pretreated with 0SI-906 (OSlI) as indicated for 2 h followed by Two pairs of 0SC19 xenografts were treated with 2 daily doses of vehicle or cisplatinum (Cisplat) as indicated for 24 h. Cell lysates were assessed by NIA and - .
anf:l amomatlcally_quantlﬁes 12 . subjected to NIA and immunoblot analysis with the primary antibodies indicated. stimulation with IGF or EGF for 15 min. Whole cell lysates were subjected to NIA 0SI-906 (OSI). Tumors were assessed by NIA for ERK phosphorylation which is immunoblot for PARP and BIM. Cal27 cells were counted and a dose-response We aCknOWIedge financial support from the UVA Cancer Center and the UYA
unique samples with up to 12 unique T —— Gef = gefitinib and immunoblot analysis with the panERK antibody. IGF = des[1-3]IGF-1 summarized graphically demonstrating differential molecular response. curve was plotted. 0SC19 cells were subjected to clonogenic assay. Department of 0t0|aryn30|08Y - Head and Neck Surgery» and from the National
antibodies. \ VAN J J J Institute of Dental and Craniofacial Research through grant KOBDE019477.




