Additional file 1 — Supplementary methods

The eight NCI-60 cell-lines were used as the training data for marker set sizes 8, 16, 32, 64, and 96. The
nine primary tumor cohorts from the TCGA data set were normalized to the NCI-60 data set using
quantile normalization using NCI-60 data as the target distribution.

As discussed in the Validation Strategy section, a nested 5-fold cross validation with repeating the outer
cross validation 100 times was utilized to train the NCI-60 data set, using the same feature selection and
classifier methods described in the main text. Before running the nested k-fold cross validation, the
training data was filtered to the top 1,000 features ranked using the F-statistic. The resulting top models
used for feature selection and classification is shown in Supplementary Table ??. For each marker set size,
the NCI-60 training data is used to extract the features and used as the reference data set for classification.
The resulting accuracy of the validation experiment is defined as the number of correct predictions divided

by the number of total predictions.



Additional file 1 — Supplementary tables

Table 1: Datatypes Downloaded from CellMiner

Data Type CellMiner Data Type Normalization Option CellMiner File Name

SNP DNA: Affy 500K SNP CRLMM nci60-DNA__Affy_500K_-SNP_CRLMM.txt.zip
mRNA RNA: Affy HuEx 1.0 GCRMA nci60_RNA__Affy_HuEx_1.0_.GCRMA.txt.zip

CNV DNA: aCGH Agilent 44K AgelentFE nci60_-DNA__aCGH_Agilent_44K_AgilentFE.txt.zip
microRNA  RNA: microRNA OSU V3 chip log2 nci60_RNA__microRNA_OSU_V3_chip_log2.txt.zip
Protein Protein: Lysate Array log2 nci60_Protein__Lysate_Array_log2.txt.zip

Data files and normalization strategy used for each data set



Table 2: Cell Lines used in Analysis

Data Breast CNS Colon Non-Small Cell Leukemia Melanoma Ovarian Renal
Type Lung
mRNA BR.MCF7 CNS.SF-268 CO.COLO205 LC.A549 LE.CCRF-CEM ME.LOXIMVI OV.IGROV1 RE.786-0
BR.MDA_MB.231 CNS.SF_295 CO.HCC-2998 LC.EKVX LE.HL-60 ME.MALME_3M OV.OVCAR.-3 RE.A498
BR.HS578T CNS.SNB-19 CO.HCT-116 LC.HOP_-62 LE.K_.562 ME.M14 OV.OVCAR_4 RE.ACHN
BR.BT_549 CNS.SNB.75 CO.HCT-15 LC.HOP.92 LE.MOLT_4 ME.SK_-MEL_2 OV.OVCAR.5 RE.CAKI_1
BR.T47D CNS.U251 CO.HT29 LC.NCI_H226 LE.RPMI_8226 ME.SK_MEL_28 OV.OVCAR_8 RE.RXF_393
CO.KM12 LC.NCI_H23 LE.SR ME.SK_MEL_5 OV.SK_OV_3 RE.SN12C
CO.SW_620 LC.NCI_H322M ME.UACC_257 OV.NCI_LADR_RES RE.TK_10
LC.NCI_H460 ME.UACC_62 RE.UO_31
LC.NCI-H522 ME.MDA_MB_435
ME.MDA_N
Protein BR.MCF7 CNS.SF-_268 CO.COLO205 LC.A549 LE.CCRF.-CEM ME.LOXIMVI OV.IGROV1 RE.786-0
BR.MDA_MB.231 CNS.SF_.295 CO.HCC.2998 LC.EKVX LE.HL_60 ME.MALME_3M OV.OVCAR-3 RE.A498
BR.HS578T CNS.SF.539 CO.HCT-116 LC.HOP.62 LE.K_.562 ME.M14 OV.OVCAR_4 RE.ACHN
BR.BT._549 CNS.SNB-19 CO.HCT-15 LC.HOP.92 LE.MOLT_4 ME.SK_-MEL_2 OV.OVCAR._5 RE.CAKI_1
BR.T47D CNS.SNB.75 CO.HT29 LC.NCI_H226 LE.RPMI_8226 ME.SK_MEL_28 OV.OVCAR_8 RE.RXF_393
CNS.U251 CO.KM12 LC.NCI_H23 LE.SR ME.SK_MEL_5 OV.SK_OV_3 RE.SN12C
CO.SW_620 LC.NCI_H322M ME.UACC_257 OV.NCI_LADR_RES RE.TK_10
LC.NCI_H460 ME.UACC_62 RE.UO_31
LC.NCI-H522 ME.MDA_MB_435
ME.MDA_N
microRNA BR.MCF7 CNS.SF_268 CO.COLO205 LC.A549 LE.CCRF.CEM ME.LOXIMVI OV.IGROV1 RE.786-0
BR.MDA_MB_.231 CNS.SF.295 CO.HCC.2998 LC.EKVX LE.HL_60 ME.MALME_3M OV.OVCAR-3 RE.A498
BR.HS578T CNS.SF_539 CO.HCT-116 LC.HOP_-62 LE.K_562 ME.M14 OV.OVCAR_4 RE.ACHN
BR.BT.549 CNS.SNB-19 CO.HCT-15 LC.HOP.92 LE.MOLT_4 ME.SK_-MEL_2 OV.OVCAR._5 RE.CAKI_1
BR.T47D CNS.SNB.75 CO.HT29 LC.NCI_H226 LE.RPMI_8226 ME.SK_MEL_28 OV.OVCAR_8 RE.RXF_393
CNS.U251 CO.KM12 LC.NCI_H23 LE.SR ME.SK_MEL_5 OV.SK_OV_3 RE.SN12C
CO.SW_620 LC.NCI_H322M ME.UACC_257 OV.NCI_LADR_RES RE.TK_10
LC.NCI-H460 ME.UACC.62 RE.UO.31
LC.NCI-H522 ME.MDA_MB_435
ME.MDA_N
SNP BR.MCF7 CNS.SF_268 CO.COLO205 LC.A549 LE.CCRF.CEM ME.LOXIMVI OV.IGROV1 RE.786-0
BR.MDA_MB._231 CNS.SF_.295 CO.HCC.2998 LC.EKVX LE.HL_60 ME.MALME_3M OV.OVCAR.3 RE.A498
BR.HS578T CNS.SF.539 CO.HCT-116 LC.HOP_-62 LE.K.562 ME.M14 OV.OVCAR_4 RE.ACHN
BR.BT._549 CNS.SNB_19 CO.HCT.15 LC.HOP_92 LE.MOLT_4 ME.SK_MEL_2 OV.OVCAR.5 RE.CAKI_1
BR.T47D CNS.SNB.75 CO.HT29 LC.NCI_H226 LE.RPMI_8226 ME.SK_MEL_28 OV.OVCAR_8 RE.RXF_393
CNS.U251 CO.KM12 LC.NCI_H23 LE.SR ME.SK_MEL_5 OV.SK_OV_.3 RE.SN12C
CO.SW_620 LC.NCI_H322M ME.UACC_257 OV.NCI_LADR_RES RE.TK_10
LC.NCI-H460 ME.UACC.62 RE.UO.31
LC.NCI-H522 ME.MDA_MB_435
ME.MDA_N
CNV BR.MCF7 CNS.SF_268 CO.COLO205 LC.A549 LE.CCRF.CEM ME.LOXIMVI OV.IGROV1 RE.786-0
BR.MDA_MB_.231 CNS.SF.295 CO.HCC.2998 LC.EKVX LE.HL_60 ME.MALME_3M OV.OVCAR.3 RE.A498
BR.HS578T CNS.SF._539 CO.HCT-116 LC.HOP_.62 LE.K_562 ME.M14 OV.OVCAR_4 RE.ACHN
BR.BT.549 CNS.SNB_19 CO.HCT_.15 LC.HOP_92 LE.MOLT_4 ME.SK_MEL_2 OV.OVCAR.5 RE.SN12C
BR.T47D CNS.SNB.75 CO.HT29 LC.NCI_H226 LE.RPMI_8226 ME.SK_MEL_28 OV.OVCAR_8 RE.TK_10
CNS.U251 CO.KM12 LC.NCI_H23 LE.SR ME.SK_MEL_5 OV.SK_OV_.3 RE.UO_31
CO.SW_620 LC.NCI_H322M ME.UACC_257 OV.NCI_ADR_RES

LC.NCI-H460
LC.NCI-H522

ME.UACC-62
ME.MDA_MB_435
ME.MDA_N

The cell lines used in the cross validation experiment.



Table 3: Feature Selection Parameters

FS Method Parameter Description Values
Anova NA No parameters
RFE Estimator The supervised learning estimator Support Vector Classification (SVC) with a linear kernal
for the decision functions
Estimator Parameter - C The penalty parameter of the error term 0.25, 1, 4, 16, 64, 256
Random Forest Max Features Function to determine the number of features to consider sqrt and log2
when looking for best split
N Estimators The number of trees to be used in the forest 10, 50, 100, 250
Extra Trees Max Features Function to determine the number of features to consider sqrt and log2
when looking for best split
N Estimators The number of trees to be used in the forest 10, 50, 100, 250

The tested parameters for each feature selection algorithm.



Table 4: Classification Parameters

CL Method Parameter Description Values

Support Vector Machine Kernel Function to use as a decision function RBF and Linear
RBF Gamma Kernel coefficient for RBF 0.03125, 0.125, 0.5, 2, 8, 32, 128, and 512
RBF C Penalty Parameter of the error term 0.03125, 0.125, 0.5, 2, 8, 32, 128, and 512
Linear C Penalty Parameter of the error term 0.03125, 0.125, 0.5, 2, 8, 32, 128, and 512

Logistic Regression Penalty Norm used in the penalization 12

Inverse of regularization strength; smaller values specify 0.25, 1, 4, 16, 64, and 256
stronger regularization

Decision Trees Max Features Function to determine the number of features to consider sqrt and log2
when looking for best split

Random Forest Max Features Function to determine the number of features to consider sqrt and log2
when looking for best split
N Estimators Number of trees to be used in the forest 10, 50, 100, 250
Extra Trees Max Features Function to determine the number of features to consider sqrt and log2
when looking for best split
N Estimators Number of trees to be used in the forest 10, 50, 100, 250
Gradient Boosting N Boosting Stages Number of boosting stages to perform 100, 250, and 500
Max Depth Maximum depth of the individual regression estimators 3,5, 7
K-nearest Neighbors Compute Nearest Algorithm used to compute the nearest neighbors BallTree and KDtree
Neighbor
Distance Function Function used to calculate the distance Euclidean and Manhattan
Weight Function A function to apply weights to the points Uniform and Inverse weighting based on the distance to
their neighbors; the closer the distance the better the
score.
Cosine NA No parameters
Correlation NA No parameters

The tested parameters for each classification algorithm.
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Table 6: External Validation: Best performing models

Marker Set Size | Feature Selection | Classifier AUC

8 RFE Extra Trees 0.938 +/- 0.015
16 RFE Logistic Regression | 0.9676 +/- 0.112
32 RFE Logistic Regression | 0.9849 +/- 0.0055
64 RFE Logistic Regression | 0.9904 +/- 0.0036
96 RFE Logistic Regression | 0.9920 +/- 0.025

The top performing feature selection and classification algorithms selected by AUC in the external

validation experiment.

Table 7: External Validation: NCI-60 to TCGA mapping
NCI-60 Cell Line TCGA Cell lines
Central Nervous System | Glioblastoma multiforme (GBM)
Brain Lower Grade Glioma (LGG)

Lung Lung adenocarcinoma (LUAD)

Lung squamous cell carcinoma (LUSC)
Colon Colon adenocarcinoma (COAD)

Rectum adenocarcinoma (READ)
Ovarian Serous Cystadenocarcinoma (OV)
Renal Kidney renal clear cell carcinoma (KIRC)

Kidney renal papillary cell carcinoma (KIRP)

This table indicates which feature selection and classification algorithm was ranked highest by AUC during

the model selection and training phase of the external validation experiment.

Table 8: Accuracy per Cancer Type Grouped by Marker Set Size

NCI-60 Cell Lines
TCGA Samples Marker Set Size ME LE CO CNS RE BR OV LC

CNS 8 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0
[e]e] 8 0.0144 0.0048 0.1779 0.0769 0.0048 0.0192 0.4135 0.2885
LC 8 0.0291 0.0058 0.0058 0.3081 0.1977 0.0174 0.0 0.436
ov 8 0.4074 0.1852 0.0 0.0 0.0 0.0 0.0 0.4074
RE 8 0.0 0.0 0.0649 0.7013 0.0 0.0 0.1039 0.1299

CNS 16 0.0 0.0 0.0 0.8246 0.1754 0.0 0.0 0.0
coO 16 0.0 0.0 0.9856 0.0 0.0144 0.0 0.0 0.0
LC 16 0.0 0.0058 0.064 0.0523 0.1512 0.0407 0.0 0.686
ov 16 0.0 0.2222 0.037 0.0 0.0 0.0 0.037 0.7037
RE 16 0.013 0.026 0.0649 0.0519 0.7403 0.013 0.0649 0.026

CNS 32 0.0 0.0877 0.0 0.9123 0.0 0.0 0.0 0.0
CcoO 32 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0
LC 32 0.0 0.0581 0.2151 0.1279 0.2791 0.0814 0.0 0.2384
ov 32 0.0 0.7037 0.1481 0.0 0.0 0.037 0.1111 0.0
RE 32 0.0 0.0779 0.0 0.013 0.8571 0.0 0.039 0.013

CNS 64 0.0 0.386 0.0 0.5965 0.0175 0.0 0.0 0.0
co 64 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0
LC 64 0.0 0.0872 0.064 0.0058 0.7035 0.0233 0.0 0.1163
ov 64 0.0 0.4074 0.1481 0.0 0.1111 0.0741 0.0741 0.1852
RE 64 0.013 0.0909 0.0 0.0 0.8961 0.0 0.0 0.0

CNS 96 0.0 0.4386 0.0 0.5351 0.0263 0.0 0.0 0.0
CcoO 96 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0
LC 96 0.0 0.1802 0.2209 0.0174 0.5233 0.0465 0.0 0.0116
ov 96 0.0 0.4074 0.2222 0.0741 0.037 0.0 0.2593 0.0
RE 96 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0

This table indicates the percentage of each TCGA cancer type that was classified to each NCI-60 cell line.
The TCGA samples are grouped by marker set size. These predictions were made using the model

specified in Supplemental Table 6. 8



