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Reverse Phase Protein Array (RPPA) is a powerful technology that facilitates simultaneously O (E= | | .
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cancer cell lines, A431 and A549 treated with Erlotinib and Gefitinib. Our RPPA system could GeneOnilogy Figure 5. Changes in Phosphorylation of 180 Targets in .
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devise a method to guide strategies for effective targeting in drug discovery by integrating with TKIs relative to a control. On the other hand, in A549 cells, Figure 6. Time-dependent Ch in Phosphorylation
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kinase-inhibition-potency data and cellular-signaling-profile data. Figure 3. Example of Analysis RPPA Results ;lgwe 4. Our Targets Mapped in the ErbB Signaling ipncressed Xelaﬂve to a control, expcept for a few proteins%vhich exhibit Levels of Proteins in the ErbB Signaling Pathway
: athway decreased phosphorylation. Erlotinib- or Gefitinib-treatment showed a Erlotinib or Gefitinib effectively reduced phosphorylation levels of
: . : : RPPA will list antibodies with interesting profile. Usually the antibody The targets of our anti-phospho antibodies were mapped in the KEGG similar change in phosphorylation of almost all targets in both A431 and (a) EGFR (Tyr1068) and (b) p44/42 MAPK (Thr202/Tyr204) at all time
Figure 2. Stained Slide Image and Array Design targets can be converted to accessions of proteomic database by ErbB signaling pathway (hsa04012). Phosphorylation level of the A549. The heat map was derived by calculating the average of the points investigated. A431 or A549 was ?UTUBTEd with EGF at time
A representative stained glass slide image and array design supplier's information or databases such as PhosphoSite Plus. targets in red boxes are decreased by Erlotinib treatment at 5min in difference in logarithmic concentrations between a TKl-treated and a 0in the presence of Erlotinib or Gefitinib. *p<0.05 vs control using
(inset) are shown. Four two-fold serial dilutions of lysates were On the otherhand, proteomic database such as UniProt provide useful A431 cells. Phosphorylation level of the targets in cyan boxes are not control group over at least three RPPA experiments. two sample t-test.
printed in quadruplicate. Neighboring blocks have the same links from accessions to protein functions such as Gene Ontology or KEGG varied significantly(two sample t-test).
. . layout to reduce the effects of local background variation. pathway.
Cell Culture: A431 (human epidermoid LM Erlotinib Each glass slide can accommodate at most 96 samples that By using simple conversion with this accession-function table, Phospho- (@) e nases (b)  tuentsinases
carcinoma) and A549 (human non-small cell or are a(rayed as two blocks of 192 lysate spots that each protein quantities from RPPA experiments can be easily converted to -2 e
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targets of anti-phospho antibodies utilized in this study span a wide variety of Gene Ontology D e T . eatE221 Aot myltd ek Mo sl () 21) g Figure 7. In vitro Kinome Profile of (a) Erlotinib and (b) Gefitinib
Categories and pathWayS (Table»l & 2) 6 £ 24.000 GO:0043552  positive regulation of phosphatidylinositol 3-kinase activity 3 :saggé;ﬁgr\n;e(‘:a\tii:‘:ev*Hcmo sa{:‘\e:‘s [hyu[rzn‘ayn) 1) E"::“::: Gt ;i
’ e e coooemts e g et v ey . 2205220 Chronc mylod leukemi Homo sapiens (humar) (21) S o o I I A R IC50 values of drugs against the kinome (311 kinases including mutants) are determined in the presence of 1mM ATP (Kitagawa D. et al., Genes to Cells
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. . . § 23 217300000979 RNApolymerase Il core promoter sequence-spesific DNA binding ¥ hsa05213 Endometrial cancer - Homo sapiens (human) (20) a3 s E— P B 18 1 e 12 1 3
Data Analysis: Stained slides were scanned on a desktop scanner (InnoScan 710AL, INNOPSYS, 7 im siowcomans  ouerma rovisfcer reer s ey , o Lo o ol - e 4 S B ]
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dilutions for each sample. Two sample t-test was used to compare values between two groups. Table 1. Classification of Our Antibody Targets hatss20adpmcycin sarang ey oo oiens 19 R B
All analyses were performed using the R statistical Programming Environment (v.2.15.1). According to Gene Ontology st o2 o3 ian okt tanar (171N > We have developed a pathway oriented RPPA on glass slides with extremely small amount of samples.
Gene Ontology IDs were listed in the order of higher | | —=izemissminsmminy ame”—=———"———1 | | Table 3. Comparisons of Phosphorylation Levels Among
Pathway Mapping: UniProt ID was ascribed to each target of an anti-phospho antibody based on gr?por_tio? Ot:‘our targgtfv,t?t-al: pGrgtSns (UniPrott_IDs) Experlr.nent.al Ghrouhps ot I . > Z\fllaeiEg}glgfogzémss:g%gzzghoproteln profiles can be converted to protein functions/pathways by using publicly
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the anUbOdy mformat'onr Wh”e.the FECQFdS' in UIt\IPI‘Ot were |mke(_j to the_ mfo_rmat'on in KEGG assigned to a target because some anti-phospho antibodies Rig‘l,erginﬂat;s;gﬁlm';gfour AntlbOdyTargets of targets that showed a significant difference between two groups (two sample t-test, . . . T . . .
pathway and Gene Ontology. This combination (Figure 3) resulted in classification of our targets can recognize epitopes of homologous proteins (ex. AKT1 & p<0.05, n>3 for each group) were counted in each Gene Ontology category. In A431 > Phosphoprotein profiles from two distinct cancer cell lines could be clearly distingished using our highly sensitive RPPA.
i i H AKT2). The proportion of our targets in a GO group was KEGG pathways were listed in the order of higher count cells, numerous proteins showed reduced phosphorylation in the presence of TKIs, - . . L .
into GO groups (Table 1) and mapping onto KEGG pathways (Table 2, Figure 4). calculated by counting the GO IDs assigned to the targets of our targets in a pathway. The number of our RPPA especially at 5 min after EGF stimulation, while a few proteins exhibited significant > Two EGFR-TKIs demonstrate similar effects on A431 and A549 cancer cell lines that are consistent with in virto kinase
non-redundantly. targets in each pathway is indicated in parenthesis. differences in phosphorylation for A549 cells treated with TKIs, compared with control. inhibition proﬁles.
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