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METHOD FOR PREDICTING EFFICACY OF DRUGS IN A PATIENT 

FIELD OF INVENTION 

The present invention relates to the field of medicine, in particular personalized 

	

5 	medicine in cancer therapy. 

BACKGROUND OF THE INVENTION 

The therapeutic care of the patients having cancer is primarily based on surgery, 

radiotherapy and chemotherapy which have to be used according to standard protocols. The 

	

10 	curative surgery consists in removal of all the tumoral mass. However, this is not always 

possible to guarantee the absence of any residual disease after the ablation of the observable 

part of the tumour, even by experienced surgeons. This is why the surgery is generally used in 

combination is with radiotherapy and/or chemotherapy. Chemotherapy and/or radiotherapy 

can be used as neoadjuvant therapy or auxiliary or adjuvant therapy, or alone when the 

15 surgery is impossible. Neoadjuvant therapy is usually used when the tumoral mass is too 

important and requires a reduction before surgery. Auxiliary or adjuvant chemotherapy is 

used to treat the residual tumoral diseases and to limit the local recurrences or the metastatic 

relapses. When a tumour is detected at an inoperable stage, then the therapeutic care is only 

based on chemotherapy and/or radiotherapy. Surgery is marginally used in this context and 

	

20 	has palliative objectives. 

In any case, the choice of chemotherapy always raises the following questions: Which 

drug or combination of drugs is adapted to this type of cancer? What is the most adapted 

therapeutic strategy for this patient? What are the chances for observing a therapeutic benefit 

with the selected drugs? 

	

25 	The current medical practice consists in treating the patients according to the existing 

therapeutic protocols. In the majority of the cases, the choice of the therapeutic protocol is 

based on the anatomo-pathological and clinical data. These protocols apply in first, second, 

even third therapeutic line. When there is therapeutic failure, or for the metastatic stages, 

certain patient are included in clinical trials generally using broad selection criteria defining 

	

30 	primarily, the location of the primitive tumour, the extension of the disease, the situation of 

the vital functions of the patient and certain specific contraindications of the drug under trial. 
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Whatever the therapeutic approach (standard or clinical trial), only part of the treated 

population profits from the treatment whereas the remainder of the patients do not respond 

and show a progressing disease even under treatment. 

To improve this situation, since many years, physicians and researchers are trying to 

	

5 	identify markers for predicting the efficacy of the treatments for a given patient and to be able 

to adapt the treatment of each patient. Thus the concept of personalized medicine consists in 

adapting the therapeutic decision according to the anatomo-pathological, clinical 

characteristics but especially of the biological characteristics of the tumour. 

Several examples are known without representing a solution useful for any patient 

	

10 	having a cancer. 

A first approach was the so-called "test-companion" assay, used for the first time for 

the trastununab (Herceptin®), a monoclonal antibody targeting the Her2/Neu receptor. In 

breast cancers, this drug is administered only when an amplification/overexpression of this 

receptor is observed. However, this overexpression does not guarantee a therapeutic response. 

	

15 	Some resistances to Herceptin® can be explained by an activation of the Akt pathway, for 

instance. The association of an mTOR inhibitor (targeting the Akt pathway) can restore the 

sensitivity to Herceptin. Nevertheless, for some patients, the therapeutic benefit was observed 

in the absence of an amplification of the receptor. 

The measurement of the expression level of the Her2 receptor is the first example of 

	

20 	test companion and the majority of pharmaceutical companies or researchers are trying to 

reproduce this model considered as the first example of personalized medicine. The following 

examples are relevant to illustrate the concept of selection of the patients who could profit 

from a given drug: 

• Mutation or amplification of EGFR receptor and erlotinib / gefitinib; 

	

25 	 • Mutations c-Kit/PDGFRa and imatinib ; 

• Translocation of Bcr-Abl and imatinib ; 

• Aniplification of HER2 and HER2 inhibitors; 

• Amplification of TOP2A and anthracyclines; 

• Deletion of PTEN and mTOR inhibitors; 

	

30 	 • Amplification of FGFRI and FGFRI inhibitors; 

• ERCC1 negative-treatment and platinium salts ; 

• RAS mutations and treatment of colon cancer 

• etc 	 
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In the case of breast cancer, prognostic molecular signatures, such as the tests 

Mamaprint® (developed by the Agendia company) or OncotypeDX® (company Genomic 

Health) are available. These signatures are used to determine if an auxiliary chemotherapy is 

necessary or not. But, although these tests make it possible to conclude on the need from an 

	

5 	auxiliary chemotherapy, they do not make it possible to select the optimal therapy. 

In short, the concept of personalized medicine corresponds to a selection of patients on 

biological criteria to increase the chances of response to a given therapy. Currently, these tests 

companion are rather used for the treatments by targeted therapies and make it possible to 

select the patients likely to profit from a given therapy but not to select the best therapy for a 

	

10 	given patient. This is a major conceptual difference which constitutes the main interest of the 

present invention compared to the other markers proposed to date. 

The anomalies of strong amplitude of the gene copy number (amplifications or 

deletions) modify the levels of gene expression. This mechanism of genomic deregulation is 

involved in the ontogenesis of many cancers. Amplifications of the EGFR gene are found in 

	

15 	approximately 30% of lung cancers. The inhibition of EGFR in case of amplification is 

associated with a significant benefit in this same pathology. Similarly, MYCN is amplified in 

approximately 25% of the neuroblastoma and several studies showed the prognostic value of 

this anomaly in this pathology. Other oncogenes / anti-oncogenes (tumour suppressor genes) 

are frequently amplified/deleted in other types of tumours such HER, PTEN, PUTS, and the 

	

20 	like. 

Breast cancer presents an important frequency of chromosomal aberrations. Gene 

HER2 (ErbB2) is amplified in 10 to 20% of the cases. This amplification is associated with a 

hyper-expression of the Her2 protein and is involved in the tumoral transformation. A 

therapeutic strategy based on the targeting of this anomaly showed a benefit in the patients 

	

25 	having HER2-positive breast cancer. In addition, the gene coding for the topoisomerase 11 is 

amplified in approximately 7% of breast cancers. This amplification is correlated with a good 

sensitivity to the anthracyclines, a class of drugs targeting the topoisomerase H. Other 

anomalies have often been observed in breast cancer. AIBI gene is amplified in 10% of the 

cases, and leads to ontogenesis via the activation of AKT by the IGFR. FGFIR gene is 

	

30 	amplified in 10% of case. The targeting of this protein by a tyrosine kinase inhibitor leads in 

vitro to a reduction of the cell multiplication. Similarly, amplifications of the genes EGFR, 

IGF1R or the deletions of PTEN can be treated by molecules targeting EGFR, IGF1R or 

mTOR, respectively. 
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In the scientific literature, certain works, among which those of A. Potti et al, propose 

a prediction of the drugs efficacy, primarily cytotoxicity, based on the analysis of the 

expression of genes selected from experiments on well-established cell lines (panel NCI60). 

These data allow the identification of expression profiles associated with the response for 

	

5 	each tested molecule and this prediction is transposed to the human tumours. However, if this 

approach allows a molecule by molecule prediction, it does not allow the comparison of the 

efficacy of each molecule for a given patient in order to select the best drug. In addition, the 

one tiled in the art knows the limitations of in vitro model to perform in vivo predictions. 

These approaches tend to enrich the patient cohort for a given chemotherapy rather than to 

	

10 	select a targeted individual therapy for a given patient on the basis of the intrinsic tumoral 

characteristics. 

However, the choice of the appropriate chemotherapy in cancer treatment is a crucial 

issue. Indeed, most of the chemotherapies have very significant adverse effects and an 

erroneous choice (i.e., treatment without any therapeutic benefit) could lead to a cancer 

15 progression. 

Up today, there is no marker efficient to select the most optimal therapeutic strategy 

for a given individual having a cancer. Accordingly, there is a strong need to methods of 

personalized medicine in the field of cancer treatment allowing the selection for a given 

individual of the most appropriate chemotherapy strategy. 

	

20 	SUMMARY OF THE INVENTION 

The present invention concerns a method for predicting the relative efficacy of a 

plurality of drugs for treating a cancer in a patient comprising: 

- characterizing molecular anomalies of a tumour or metastase sample from the patient 

in comparison to a normal sample from the same patient, thereby determining the deregulated 

	

25 	genes in the tumour, 

- providing a database comprising the target genes for each drug of the plurality of 

drugs; 

- determining a score for each drug of the plurality of drugs essentially based on the 

percentage of deregulated genes among the target genes for each drug in the tumour sample 

	

30 	from the patient, thereby a higher score is predictive of a higher relative efficacy of the drug 

for treating the tumour in the patient. Preferably, the normal sample is the normal histologic 

counterpart to the primary tumor. 
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In particular, the step of characterizing molecular anomalies of a tumour sample 

comprises determining the genes differentially expressed in the tumour in comparison to the 

normal sample, and/or determining the gain or loss of gene copy number and/or detecting the 

presence of a mutation in a gene. Preferably, the step of characterizing molecular anomalies 

	

S 	of a tumour sample comprises determining a fold change (F) for the differentially expressed 

genes and/or for the gain or loss of gene copy number and, optionally, further determining the 

intensity of the gene transcription (Int) for the differentially expressed gents. 

Preferably, the target genes %r each drug are classified in the database into the major 

target genes (MC), the minor target genes (Mc) and the resistance genes (CR). 

	

10 	In a first embodiment, the score (W) for a given drug is determined by the following 

algorithm: 

( EC Fc>2 ) 
W=Pz 	 

n F C c>2 

wherein 

W is the score for the given drug ; 

	

15 	P is the percentage of target genes for the given drug which are deregulated in the 

tumour of the patient; 

z is an optional multiplication coefficient associated to the presence of a. mutation in a 

target gene of the given drug ; 

Sissum; 

	

20 	Fc>2 is the fold change of each deregulated target gene for the given drug with a Fold 

Change higher than 2; 

nCr.c>2  refers to the number of target genes for the given drug with a Fold Change 

higher than 2. 

Preferably, Fc>2 is the Fold Change of each over-expressed target gene for the given 

	

25 	drug with a Fold Change higher than 2 and nCFen is either the number of target genes for the 

given drug with a Fold Change higher than 2, or the number of over-expressed target genes 

for the given drug with a Fold Change higher than 2. 

In a second embodiment, the score (W) for a given drug is determined by the 

following algorithm: 

Ecm Fcm ) 	Ecrn Fcm ) 	 ECR FCR 
qt z1  + 

n1CM 
C12 Z2   q3  z3  

n2Cm 	 n3CR 
W=P 

30 



\.. 	
n.I CM 	 n3CR 

( Ecm FCM  X Intcm) ( Eon  Fen, x Intcm) 
+ 	  Cl2 Z2 - 

n2Cm 

( EcR  FeR  X InicR) 

q3  z3  

6 

wherein 

W is the score for the given drug; 

P is the percentage of target genes for the given drug which are deregulated in the 

tumour of the patient; 

	

5 	E is sum ; 

CM refers to major target genes for the given drug; 

Cm refers to minor target genes for the given drug; 

CR refers to resistance genes for the given drug; 

n1CM, n2Cm and n3CR are respectively the number of deregulated target genes with a 

	

10 	defined threshold for major target genes, minor target genes and resistance genes; 

FCM, Fe. and Felt  are the Fold change of each gene higher than the defined threshold 

for major target genes, minor target genes and resistance genes, respectively; 

ch, q2  and q3  are optional multiplication coefficients for major target genes, minor 

target genes and resistance genes, respectively; 

	

15 	zi, z2 and z3  are optional multiplication coefficients associated to the presence of a 

mutation in a major target gene, a minor target gene and a resistance gene, respectively. 

In a third embodiment, the score (W) for a given drug is determined by the following 

algorithm: 

Pea Lem Fay) 	Pcm( Scm Fern) 	PCR( SCR FCR ) 
W = 	  qi  +  	z2 

	
CI3 

n1CM 	 n2Cm 	 n3CR 

	

20 	wherein the meaning of W, 5, CM, Cm, CR, FCM, Per,,, Felt, q), q2, q3, 11, z2  and z3  are 

the same than the previous algorithm and Fcm, Fen, and Pert are the percentage of genes for the 

given drug which are deregulated in the tumour of the individual for major target genes, 

minor target genes and resistance genes, respectively 

In a fourth embodiment, the score (W) for a given drug is determined by one of the 

	

25 	following algorithms: 

W=P 

or 

PCM(ECM FCM X Intcm) 	Pcm(Ecn, Fcm  x Intern) 	PcR(EcR Paz  X IntcR) 
W = 	 cli Z1 + 	 q2  z2  - 	  q3  z3  

n1CM 	 n2Cm 	 n3CR 
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wherein the meaning of W, E, CM, Cm, CR, Foil, Fern, FcR, qi, (12, CD, , z2 and z3, and 

if present Pcm, Pun and Pea, are the same than the previous algorithm and Into& Into and 

Intat  are the intensity for major target genes, minor target genes and resistance genes, 

respectively. 

5 	In a fifth embodiment, the score (W) for a given drug is determined by one of the 

following algorithms: 

5CM FCM) 	ECR FCR ) 
W=P 	 ql  - 	 q3 Z3 

n1CM 

Pal ECM FCM ) 
W - 	  q, - 

niCM 

Or 

n3CR 

PCR( 5CR FCR 
	  q3  z3  

n3CR 

10 

W=P 
( "CM Fcm  x Into.) 	( 5CR FCR X I fltcR) 
	  qi  zi  - 	  q3  z3  

niCM 	 n3CR 
i 

Or 

Pcm (`-'CM FCM X Intcm) 	PCR (ECR FCR X IntaR) 
W - 	 ql  - 	  q3  z3  

n1CM 	 n3CR 

wherein the meaning of W, E, CM, CR, Fem, Fm, qt, q3, z1  and z3, and if present Po& 

Pea, IntcM, and Tina are the same than the previous algorithms. 

15 	Preferably, in the second to fifth embodiment, Fcm, Fon  and Fat are the Fold Change 

of each over-expressed target gene for the given drug with the defined threshold and n1CM, 

n2Cm and n3CR are either the number of target genes for the given drug with the defined 

threshold, or the number of over-expressed target genes for the given drug with the defined 

threshold. More preferably, the defined threshold is a Fold change of at least 2 or higher than 

20 2. 

In addition, in the second to fifth embodiment, multiplication coefficients for the target 

genes can be comprised between 10 and 1,000 for major target genes (qt ), 0.1 and 10 for 

minor target genes (q2) and 10 to 1,000 for resistance genes (q3). 
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Furthermore, in the second to fifth embodiment, multiplication coefficients associated to 

a mutation Z1, z2  and Z3 are 1 when no mutation exists and, depending on the functional impact 

of the mutation, can be comprised between 10 and 1,000. 

One aspect of the invention relates to a method for predicting the relative efficacy of a 

	

5 	plurality of drugs for treating a cancer in a patient comprising: - characterizing molecular 

anomalies of a tumour sample from the patient in comparison to a not 	mat sample from the same 

patient, thereby determining the deregulated genes in the tumour; - providing a database 

comprising the target genes for each drug of the plurality of drugs; - determining a score for each 

drug of the plurality of drugs essentially based on the percentage of deregulated genes among the 

	

10 	target genes for each drug in the tumour sample from the patient, thereby a higher score is 

predictive of a higher relative efficacy of the drug for treating the tumour in the patient. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 : Thoracic scanner in October 2005 of the patient of Example 1. 

Figure 2 : Thoracic scanner in November 2008 of the patient of Example 1. 

	

15 	Figure 3 : Thoracic scanner in April 2009 of the patient of Example 1. 

Figure 4 : Thoracic scanner in July 2009 of the patient of Example 1. 

Figure 5 : Thoracic scanners in January and March 2010 of the patient of Example 3. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides a new concept for selecting the most appropriate therapy 

	

20 	at the individual level. The drug selection is based on the biologic characteristics of the tumor of 

the individual to be treated in comparison to a normal sample from the same individual. Based 

on a score essentially based on the percentage of deregulated target genes or microRNAs for 

each drug, the relative efficacy of the drugs can be predicted for the individual in order to treat 

the specific tumour. 

	

25 	General Concept 

It is at the level of the optimal therapeutic strategy choice that applies the object of the 

present invention. For selecting the most appropriate therapeutic strategy, the method of the 

present invention is taking into account of, on one hand, the biological data of the tumor to be 

treated as a whole and, on the other hand, a plurality of drugs, preferably all existing drugs 

	

30 	(either registered or in development). A score is determined for each drug based on the biological 

characteristics of the specific tumour to be treated for a given subject. This score makes it 
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possible to order the various drugs in decreasing order for their potential efficacy. The physician 

can use these scores to select the optimal drug or combination of drugs for the given subject. 

This approach, allowing the association of each drug with a score depending on the biological 

characteristics of the tumour, constitutes the basis of this invention. Therefore, this invention is 

5 	likely to meet the present needs for personalized medicine. 

The method can be used both for registered drugs and for developed drugs (e.g., 

temporary authorization of use or clinical trials). 
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This concept thus consists in considering the choice of the therapy for the patient at 

the level of the individual depending on the intrinsic characteristics of his tumour and not on 

global results obtained from ►arge groups of individuals. 

The present invention is based on the combination of three fundamental points, 

	

5 	detailed below, and which are combined together to optimize the choice of the strategy for 

each individual having a cancer: 

- The first point corresponds to the analysis, as exhaustive as possible, of the 

biological or gene anomalies (amplification, deletions, mutations, gene expression, 

microRNAs expression and the like) which characterize a given tumour for an individual. 

	

10 	- The second point consists in the identification of genes known to be in relation with a 

drug. 

- The third point corresponds to the establishment of the connection between each 

drug and the anomalies detected in the tumour to be treated in an individual. An algorithm has 

been indentified for calculating a score for, each drug in consideration of the tumour 

	

15 	characteristics and the genes known to be in relation with a drug. 

The method of the invention will allow guiding the therapeutic choice because the 

available drugs will be ordered on their score basis, reflecting their potential therapeutic 

efficacy for the given tumour in an individual. 

One advantage of the present method is that the relative efficacy of a plurality of drugs 

	

20 	can be predicted for an individual without exposing the individual to drugs. By a plurality of 

drugs is intended at least or about 10, 20, 30, 40, 50 or 100 different drugs. Indeed, when a 

panel of drugs is available for treatment, one cannot be envisaged to try the treatment by each 

drug on the patient. The present method allows the consideration of all potential therapeutic 

strategy and the selection of the most appropriate for the patient 

	

25 	Indeed, the scores for the plurality of drugs allow the determination of the relative 

efficacy of the plurality of drugs for treating the tumour of the considered individual. Indeed, 

a drug having a higher score than another drug is predicted to have a higher efficacy for 

treating the tumour. By treating is intended that the drug allows to stop or slow down the 

growth of the tumour, and/or to decrease the size of tumour even up to its disappearance. By 

	

30 	treating is also intended to avoid the metastasis, the recurrence or the relapse. 

Another advantage is that the method does not depend on a cancer type. The method 

of the invention can be used for any type of cancer including haematological tumour (e.g. 

leukemia, lymphoma) and bladder, breast, stomach, thyroid, prostate, testis, liver, pancreatic, 
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bone, pancreatic, kidney, endometrial, melanoma, lung, gastric, colorectal, prostate, head or 

neck turnouts, brain, neuroblastoma, and ovarian cancer. 

In a preferred embodiment, the patient or individual is a human being. 

Tumour characterization 

	

5 	Tumour characterization corresponds to the analysis, as exhaustive as possible, of the 

biological or gene anomalies (amplification, deletions, mutations, gene expression and the 

like) which characterize a given tumour for an individual. In particular, the anomalies are 

determined in a tumour from the patient in comparison with a normal tissue of the same 

patient. Preferably, the tumour sample and the normal sample provides from the same type of 

10 tissue. For the tumour characterization, several technologies are available and can be 

combined. 

The first technology is the gene analysis. This analysis can be carried out by CGH 

(Comparative Genomic Hybridization) which makes it possible to compare the tumoral DNA 

with the normal DNA of the same individual to detect chromosomal aberrations, i.e. the 

	

15 	chromosomal losses or gains. This technology is well-known by the man skilled in the art. As 

an illustration of this knowledge, the following reviews or reference books can be cited: 

Davies et al. (2005, Chromosome Research, 13, 237-248). This technology can also help to 

identify translocations. It can be easily carried out with frozen biopsies or tumoral paraffin-

included material. CGH results are expressed as the ratios of copy numbers in the tumoral 

	

20 	material and in normal tissue. A threshold of 0.5 is been acknowledged to describe a gain or a.  

loss. More this ratio is high, more the amplitude of the anomaly is important. Thus, an 

important anomaly is likely to have a real impact at the biological level. However, the 

chromosomal aberrations only represent a weak part of the origins of gene expression 

deregulation. This is why other technologies are necessary. CGH have another advantage, to 

	

25 	certify presence of tumoral samples in the tumoral biopsy or biospecimen, and this whenever 

an aberration can be detected. 

The second technology allowing a functional genomic analysis corresponds to the 

measurement of mRNA and microRNA. The determination of the expression level variation 

for these RNA is carried out by comparing the expression levels in a tumoral tissue and in the 

30 corresponding normal tissue. For instance, in case of colon adenocarcinoma, the 

corresponding normal tissue is the normal colic mucosal tissue. The gene expression analysis 

allows the study of the independent deregulations or deregulations due to chromosomal 

aberrations. Indeed, the regulation of the transformational activity of genes is complex and 
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involves many levels of regulation: trans/cis transcription factors, promoters, chromatin 

regulation, and the like. Generally, all deregulations (over-expression or under-expression) are 

considered with a ratio tumour/normal of at least 2. This threshold called "fold change" can 

thus have a positive value > 2 or a negative value < -2. The same concept applies to the 

	

5 	microRNAs which play an important role in the post-transcriptional regulation of genes, 

therefore for the proteins expression. Technologies that can be used comprise Northern 

analysis, mRNA or cDNA microarrays, RT-PCT (in particular quantitative RT-PCR) and the 

like. The level of transcription can be determined at the mR.NA level or at the encoded protein 

level. Protein expression can be assessed by Western blotting, immunoassay, proteomics tools 

	

10 	or mass spectrometry. 

These two types of analyses, CON and RNA expression determination can be 

supplemented by an analysis of the mutational status of genes. Indeed, the presence of 

mutation leading to a functional gain or loss has an important effect on biology of the tumour 

without being always connected to variations of gene expression or of gene copy number. 

	

15 	Many mutations are lcnown to have a direct effect on the activity of a treatment by inducing 

increased sensitivities or resistances. For example, the mutations in the tyrosine kinase 

domain of EGFR are often associated with sensitivity to the small molecules inhibiting 

EGFR, the mutations in KRAS gene are associated with resistance to the treatment by 

monoclonal antibodies targeting EGFR. In addition to mutational status, some SNP can also 

	

20 	be detected. Indeed, SNP can be also associated to a functional gain or loss, a resistance or a 

toxicity for a drug. The mutational status can be determined by any method known in the art, 

for instance by sequencing, microsequencing or hybridization. 

In short, high throughput genomic technologies can be used to characterize in the most 

exhaustive possible way the biological anomalies of a. given tumour from an individual to be 

	

25 	treated. The experimental data for each tumour are compiled in basic files being used for the 

application of the algorithms allowing calculation of a score for each drug. These files 

comprise the copy number of genes, the mutations, the fold-changes or the intensities of 

signals (proportional to the number of transcripts or to the number of gene copy) for normal 

tissue (Intensity 1 or 11) and for tumoral tissue (intensity 2 or 12). The functional genomic 

	

30 	analysis allows the simultaneous measurement of 44,000 or more (for example 244,000) RNA 

sequences covering all the genome. Preferably, a filtration can be applied to retain only the 

probes having a ratio or fold-changes higher or lower than 2 and whose average of the 

intensities I1 and 12 is higher than 100 units of fluorescence (arbitrary units). 
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The tam "molecular anomalies" refers herein to the gene expression differences 

(either mRNA, microRNA or protein expression), to a gain or loss of gene copy number, or to 

a mutation presence. 

In a particular embodiment of the invention, the exhaustive characterization of the 

	

5 	tumour is replaced by the characterization of the target genes of the drug database. In this 

embodiment, specific array can be prepared to determine the gene expression level of all the 

target genes of the database. 

Drug Database 

For the method of the invention, it is necessary to provide a database with a list of 

	

10 	target genes for each drug of the database. As explained before, a target gene for a drug can 

be, without to be limited thereto, any gene documented to be involved in the drug mechanism 

of action, to be involved in the drug metabolism, to have a modified gene expression in 

presence of the drug, to be associated with a drug resistance, to be associated with a drug 

toxicity. The database can be prepared based on the search in the public databases (such as 

	

15 	CTD, DrugBank, PubMed, and the like) in order to identify the genes associated with each 

drug. For instance, the database can be built based on the CUD (The Comparative 

Toxicogenomics Database, http://ctd.mdibLorg/)  data for a selection of drugs and their 

molecular targets (genes), restricted to the human species (ID 9606). These data can be 

crossed with genes' information from LocusLink (gene symbol, RefSeq NM, gene 

	

20 	description). Finally, each drug / gene interaction in the database can be qualified from the 

available publications, to determine the type of interactions: some positive interactions (target, 

sensitivity, drug activator, drug carrier, toxicity reverser, ...), some negative interactions 

(resistance, toxicity, drug metabolism, apoptosis, death, ...). 

The identified genes can have different roles and significances. Therefore, in a 

	

25 	preferred embodiment, the target genes are classified into three categories: the major target 

genes, the minor target genes and the resistance genes. The identification of these genes from 

the public data (public literatures and data banks) and their classification in the three 

categories form an integral part of this invention. The major target genes are those which have 

been demonstrated to have a clear cause and effect link with the drug mechanism of action. 

	

30 	For example, HER2 gene is regarded as major target gene for trastuzumab, VEGFA gene is 

regarded as major target gene for bevacizumab, and the like. A given drug can have one or 

more major target genes. This category also includes the genes known to be involved in the 

drug metabolization when drugs are known to become active only when an active metabolite 
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is generated. The minor target genes are those which are found to be those whose level of 

regulation is modified in the presence of the drug, without a direct link with the drug 

mechanism of action. The resistance genes comprise genes known to induce a direct 

resistance to the drug but also genes associated with a major toxicity. For example, ERCCI 

5 gene is a target gene of resistance for the use of platinum salts. For example, some 

cytochrome P450 isoforms are associated with a major toxicity. 

In a particular embodiment of the invention, the considered target genes can only 

belong to the two following categories: the major target genes and the resistance genes. 

A first drug database has been established by the inventors and is disclosed in Table 1. 

10 	For some drugs, the target genes have been categorized. 

The drug database can be incremented over the time, by categorizing target genes for a 

drug, and/or by adding new drug, new target genes and/or by including combination data (e.g. 

combination of drugs with radiotherapy or combination of drugs). 

More complete is the drug database, more accurate is the prediction. However, the 

15 	method for predicting the relative efficacy of drugs can be carried out as soon as a preliminary 

database is ready. 

Algorithm 

An algorithm has been indentified for calculating a score for each drug in 

consideration of the tumour characteristics and the genes known to be in relation with a drug. 

20 	This calculation can be carried out by specific softwares by using of the scripts developed 

under R for instance, and allowing the determination of the frequencies and the association 

links between the file of target genes for the drugs and the file integrating the data of the 

genomic analysis resulting from the biological investigation from the tumour of the 

individual. 

25 	The algorithm can take into account the following parameter: 

I) the whole percentage of deregulation of target genes of a drug. Therefore, the list of 

target genes for a given drug is compared with the list of deregulated genes in order to 

determine the percentage of deregulated genes for this drug. For instance, if 10 target genes 

have been identified for a given drug and, for a given tumour, 4 of the 10 target genes are 

30 	found to be deregulated, then the percentage of deregulated genes for this drug is 40 %. 

2) the deregulation extent and sense (e.g., over- or under-expression) of the target 

genes defined by a Fold Change (Fc) and an average intensity (Avglnt). These parameters can 
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be defined either as a whole for the target genes or by each category (e.g., major target genes, 

minor target genes and resistance target genes). 

3) the presence of mutations in target genes known to have an effect on the given drug. 

An algorithm is used to calculate a score for each drug of the database in consideration 

	

5 	of the tumour characterization for the subject to be treated. 

A first basic algorithm that can be used in the method is the following: 

( SC Fc>2 ) 
W = P z 

neFc>2 

wherein 

W is the score for a given drug; 

	

10 	P is the percentage of target genes for the given drug which are deregulated in the 

tumour of the individual; 

z is an optional multiplication coefficient associated to the presence of a mutation in a 

target gene ; 

E is sum ; 

	

15 	Fc>2 is the Fold Change of each deregulated target gene for a given drug with a Fold 

Change higher than 2; 

nCf>2 refers to the number of target genes for the given drug with a Fold Change 

higher than 2. 

In a particular embodiment of this algorithm, Fc>2 is the Fold Change of each over- 

	

20 	expressed target gene for a given drug with a Fold Change higher than 2 and nCse.,2 can refer 

to the number of target genes for the given drug with a Fold Change higher than 2, or the 

number of over-expressed target genes for the given drug with a Fold Change higher than 2. 

Of course, the algorithm can be more complex in order to take into account the 

category of the target genes (e.g., major target gene, minor target gene or resistance target 

	

25 	gene), for instance by introducing a multiplication coefficient. 

Such a more complex algorithm can be the following : 

 

r  
ECM Fon ) 	( Ecm Fcm 
	 q1  + 	  

 

( SCR FCR ) 

 

W=P 

  

Cl2 Z2 q3  z3 

   

       

n1CM 

wherein 

W is the score for a given drug; 

n2Cm n3CR 
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P is the percentage of target genes for the given drug which are deregulated in the 

tumour of the individual; 

E is sum ; 

CM refers to major target gene for the given drug; 

	

5 	Cm refers to minor target gene for the given drug; 

CR refers to resistance gene for the given drug; 

niCM, n2Cm and n3CR respectively are the number of deregulated target genes with a 

defined threshold for major target genes, minor target genes and resistance genes; 

Fcm, Fe. and Fca are the Fold change of each gene higher than the defined threshold 

	

10 	for major target genes, minor target genes and resistance genes, respectively; 

qi, q2 and q3  are multiplication coefficients for major target genes, minor target genes 

and resistance genes, respectively; 

z1 , 22  and z3 are optional multiplication coefficients associated to the presence of a 

mutation in a major target gene, a minor target gene and a resistance gene, respectively. 

	

15 	For instance, multiplication coefficients for the target genes can be comprised between 

10 and 1,000 for major target genes, 0.1 and 10 for minor target genes and 10 to 1,000 for 

resistance genes. Other values for multiplication coefficients are not excluded. 

The multiplication coefficients associated to a mutation are 1 when no mutation exists. 

Depending on the functional impact of the mutation, the coefficient z can be comprised 

	

20 	between 10 and 1,000, for instance. Other values for multiplication coefficients associated to 

a mutation are not excluded. 

In a preferred embodiment, the defined threshold is a Fold change of at least 2 or 

higher than 2. However, the consideration of a lower threshold is not excluded in the present 

method since a fold change of 1.5 can be significant for some genes. 

	

25 	In a particular embodiment, Fcm, Fe. and Fa can be the Fold Change of each over- 

expressed target gene for the given drug with the defined threshold and ni CM, n2Cm and 

n3CR can refer to the number of target genes for the given drug with the defined threshold, or 

the number of over-expressed target genes fin the given drug with the defined threshold. 

In an alternative complex algorithm, the formulae can be the following: 

P CM( ECM FCM ) 
	

Pcm( Ecm Fcm) 	PcR( ECR FCR ) 
V\I  

 
q1  z1  + 	  q2 Z2 - 	  q3  z3  

	

30 
	 niCM 
	

n2Cm 	 n3CR 

wherein the meaning of W, E, CM, Cm, CR, Fcm, Fcm, FCR, qi, q2, q;, 21, z2  and 23  are 

the same than the previous algorithm and Pcm, Pc., and PcR are the percentage of genes for the 
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given drug which are deregulated in the tumour of the individual for major target genes, 

minor target genes and resistance genes, respectively. 

Similarly, in a preferred embodiment, the defined threshold is a Fold change of at least 

2 or higher than 2. However, the consideration of a lower threshold is not excluded in the 

	

5 	present method since a fold change of 1.5 can be significant for some genes. 

In a particular embodiment, Fcm, Fon and Fca can be the Fold Change of each over-

expressed target gene for the given drug with the defined threshold and n!CM, n2Cm and 

n3CR can refer to the number of target genes for the given drug with the defined threshold, or 

the number of over-expressed target genes for the given drug with the defined threshold. 

	

10 	In a particular embodiment, the algorithm can take into account the average intensity 

or intensity variation. This parameter is indicative of the transcription level of genes. Indeed, 

it can be considered that for a same Fold Change of 2, a gene deregulation can have a 

different weight depending on the intensity of the transcription, for instance 200/100 in 

comparison to 200,000/100,000. 

	

15 	Accordingly, a still more complex algorithm can be one of the followings : 

W=P 

r r  
( ECM  I 

c 
 cm  X 

, 
intem) 	( Ec,„ Fe. x Intc,,,) 	( 1.„ Fal  x Int") 	-N  

	  q, z, + 	  q2  Z2 - 	  q3  z3  
n„CM 	 n2Cm 	 n3CR ... 	 d 

Fcb (Eem  Fcm X IrItcm) 	Pcm(Lcm Fern  x Intern) 	PcR(ECR FcR x film) 
W — 	 q, Z7  + 	  112 Z2 	 CI3 Z3 

n1CM 	 n2Cm 	 n3CR 

wherein the meaning of W, E, CM, Cm, CR, Feu, FCB3, FCR, qi, q2, q3, zi, z2  and z3, and 

if present Pal, Pc,,, and PcR, are the same than the previous algorithm and Intai, Into. and 

20 IntcR are the intensity for major target genes, minor target genes and resistance genes, 

respectively. "lot" can be the intensity of the gene transcription in the tumour sample, the 

difference of the gene transcription between the tumour sample and the normal sample from 

the individual. 

In an additional embodiment, the method can be focused on the major target genes and 

25 the resistance genes, without taking into account of the minor target genes. In this 

embodiment, the algorithm could be one of the followings: 

( Ems Fobs) 	ECR FCR ) 
W= P 	 q, z, 

ni  CM 
L.. 

n3CR 
q3 
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PCM( ECM FCM ) 	PcR( Era FOR ) 
W — 	  qt Zt - 	  q3  Z3  

niCM 	 n3CR 

7- 
 ( Ecm  Fcm  x Intcm) 	( 	FcR  X InteR) 

W=P 
	

Ch z1 
	 q3  Z3  

CM 
	

n3CR 	
1 

Pcm (SCM FCMX Intcm) 	PCR (ECR FCR X IntaR) 
ql  Z1 	  q3  Z3  

niCM 	 n3CR 

wherein the meaning of W, £, CM, CR, Fah  Fac, qi, q3, z1  and z3, and if present Pcm, 

	

5 	PcA, Intro, and IntcR  are the same than the previous algorithms. 

Preferably, the selected algorithm is validated with two models: a retrospective model 

(e.g., tumours for which chemotherapies have been performed and for which the response to 

treatments is known) ; and a prospective model allowing the evaluation of the efficacy of a 

particular treatment in relation with the score. 

	

10 	During the algorithm validation tests, some variables can be refined, in particular the 

multiplication coefficients, the consideration of the average intensity or not, the threshold of 

the fold change. In addition, during this step, one can determine if it is preferable to use CGH 

or functional genomic analysis or both. 

The method also considers other variants of the algorithm that could be proposed, the 

	

15 	final objective staying to calculate a score for each drug based on the characteristic of the 

tumour of the individual to be treated, in particular on the biologic and genetic anomalies of 

the tumour. 

Further aspects and advantages of this invention will be disclosed in the following 

examples, which should be regarded as illustrative and not limiting the scope of this 

	

20 	invention. 

EXAMPLES 

Example 1 

At diagnosis, 70% of lung cancers are in late stages. They are non operable with a 

poor clinical outcome. 

	

25 	The method of the present invention has been used in a patient case to help the 

practitioner to choose the most appropriate treatment. 
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The patient was a male Caucasian of 58 years old. He suffered of a non-small cell lung 

carcinoma (NSCLC), cT4, NO, Ml. Nine therapeutic lines have been used, namely cisplatin-

Gemzar, taxotere, navelbine, taxol-carboplatin, mediastinal radiotherapy, IRESSA, alimta, 

tarceva and MU 272 (pan Her inhibitor). For HK] 272, the patient has been included in a 

5 	clinical trial. 

HKI 272 began in October 2005. Figure 1 show NMR of mcdiastinal lymph node (C1) 

and adrenal node (C2). HKI was efficient the patient remained in the study almost three 

years. However, after 37 months of HKI 272, a disease progression was observed (Figure 2). 

New subclavious metastasis appeared. This is one of the biggest problems in oncology today, 

10 	even if there is initial response, a secondary resistance to treatment often occurs. Accordingly, 

the decision to stop EMI 272 treatment was taken since new metastasis occured. It is 

important to mention that practitioners considered at that time that HKI 272 was the last 

therapeutic lines available for this patient. 

Subclavious metastasis was resected and used for complete molecular profiling. The 

15 	features of the profiling were: 

1- comparison tumoral tissue versus normal lung tissue (T vs N); 

2- Comparative genome hybridzation (CGH) (T vs N); 

3- Gene expression (GE) comparison (T vs N); 

4- microRNA (miRNA) profiling (T vs N); 

20 

	

	5- Sequencing of genes including EGFR, p53, CTNNBI, AKTI, BRAF, KRAS, 

HRAS, NRAS, PIK3CA, FBXW7, EGFR, ERBB2, KIT, NOTCH I, PTEN, 

STK11, TP53, APC, MET, RB1, FGFR2, FGFR3, JAK2, TSC1, TSC2, CDKN2A, 

CDKN2A, TOP I, TOP2A, PDGFRA, VHL, CDK4, JAKI, TYK_ 

6- No relevant mutations were found in any of these genes (for example no mutation 

25 

	

	 of EGFR or other genes). Therefore mutations did not impact algortitm for this 

patient. Only relevant results obtained with gene expression were used 

Then, the algorithm of the present invention was applied on these data in order to 

predict the drug efficacy. A score for each drug was calculated based on the collected data. 

The algorithm used was the following: 

Ec Fc>2 

W=Pz 

30 
	 neF,2  

whith 

W is the score for a given drug; 
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P is the percentage of target genes for the given drug which are deregulated in the 

tumour of the individual; 

z is 1 because, in this example, no mutation was detected; 

E is sum ; 

	

5 	Fc>2 is the Fold Change of each deregulated target gene for a given drug with a Fold 

Change higher than 2; 

nCR,2  refers to the number of target genes for the given drug with a Fold Change 

higher than 2. 

Table 2 shows the calculated scores. It can be observed that the drugs used in the 

	

10 	previous therapeutic lines were associated with low scores, namely 108 for cisplatine, 70 for 

gemzar, 77 for taxotere, 147 for taxol, 82 for carboplatin, 66 for Iressa, and 73 for Alimta. 

On December 2008, HKI 272 was stopped and a treatment with a combination of 

Xeloda (3 600 mg/day, from Day 1 to Day 14, every 21 days) and Lapatinib (1 250 mg/day) 

began. At the beginning of this treatment, the patient showed a rapid disease progression and 

	

15 	demonstrated a degraded health. Lapatinib, an anti-HER1 and -HER2 inhibitor, was justified, 

even if no mutation was detected in EGFR, because EGF overexpressed 15 folds in the patient 

and it was needed to continue HKI 272. Indeed, overexpression of EGF in the tumor induces a 

constant activation of EGFR, that is why it appeared logic to assure the transition from 

HKI272 to another anti EGFR in order to cover the same spectra. Xeloda (score 555) was 

	

20 	selected based on algorithm's score. 

The disease was stable but recurrential paralysis was observed. Accordingly, in 

February 2009, it was decided to add Thiotepa which showed the highest algorithm score 

(score 713). After two months of treatment with the combination Xeloda (3 600 mg/day, 5 

days by week, 3 weeks on 4 weeks), Lapatinib (1 250 mg/day) and Thiotepa (15-30 mg/day, 

	

25 	Days 1 and 2, every 4 weeks), the disease was stable (Figure 3). The disease was still stable 

for eleven months (Figure 4), no more recurrential paralysis occurred and the patient showed 

a good general status. 

In addition, the present method allows the determination of future therapeutic 

combinations. Indeed, during cancer treatment, resistance often appears. At least three others 

	

30 	drugs showed high scores and can be used in case of resistance to the combination Xeloda, 

Lapatinib and Thiotepa, namely fotemustine (score 627), rituximab (score 761) and 

trabectidin (score 376). 

By using the present method for selecting drugs, unexpected results were obtained. 

Indeed, without the score predicting the potential efficacy of a drug for a particular patient, 
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the practitioner would not select both Xeloda and Thiotepa. Indeed, there is no indication for 

these drugs in lung cancer, in particular NSCLC. The present method allowed reaching 

fourteen months of stability with a good general status for the patient, whereas the vital 

prognosis was only of few weeks at the initiation of the treatment with the combination of 

	

5 	Xeloda and Thiotepa. 

In conclusion, the present example proves the value of the method of the present 

invention to help the practitioner to select appropriate drugs based on the individual data. 

Retrospectively, the use of the new predicting method clearly demonstrated that all 

previous therapeutic lines, totaly inefficient, were associated with a very low predictive score, 

	

10 	as described. This is exactly the purpose of this innovative method, to be able to provide a 

predictive determination of the efficacy of drugs, and in this example, there is perfect 

validation of the concept, since all used inefficient drugs are linked with low score. 

Other patients experiment the new procedure, and the high added value of the present 

method is to demonstrate that each patient needs a unique combination of drugs. The method 

	

15 	appears therefore extremely relevant in the area of individualized selection of treatments. 

Example 2 

The patient was 64 years old. He suffered of a bronchial adenocarcinoma T4 with 

bones and pleural metastases. Two therapeutic lines have been used, namely cisplatin-Aliatta 

and Tarceva. The first therapeutic line was associated with disease progression and the second 

	

20 	was inefficient and led to a rapid progression. 

A biopsy of normal bronchial mucosa and a tumoral biopsy were carried out and used 

for mutational analysis by sequencing, CGH, microRNAs analysis and Genome expression 

analysis. 

CON profile comprised numerous alteration (loss or gain), proving the tumoral status 

	

25 	of the biopsy. 

Mutational analysis including the genes as listed in Example 1 results in the 

identification of a mutation G464V in BRAF gene (B-Raf proto-oncogene serine/threonine-

protein kinase, GenelD 673). This mutation is postulated to be activating with intrinsic 

mitotic signalisation. Therefore, a treatment with sorafenib could be contemplated. 

	

30 	Based on Genome Expression analysis, scores have been calculated as detailed in 

Example I and are shown in the following table only for some relevant drugs. 
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2.02) MAL (-12.81) 
RPS18 RPS4Y2 RPS5 RRAGD 

	
MMPIO (-62.97) MT3 .) 

RUNY,3 RXRB SCRN1 SDC2 
	

13.83, -2.32) NNP (- 
SERPINB4 SERPINE2 SFN 
	

2.67) PBX1 (-3.32, 4.26);.: 
SH2B3 SH3BGRL3 SLC15A1 
	

PHIP (-2.01) PHLDA1 (- 
SLC20A1 SLC29A1 SLC2A1 
	

3.12, -2A9) PPP1RIB (- 
SLC31A1 SLC39A7 SLC6Al2 

	
3.30) PTGS1 (-4.87) 	It 

SLC7A11 SLC7A8 SLPI 
	

RRAGD (-2.48) RUNX3 
SNAP29 SNAPC3 SNRPA 
	

(402) SERPINB4 (- 
SOCS1 S0CS2 5002 S0D3 
	

7.72) SLC31A1 (-2.78, - 
SP1 SP100 SP110 SPINT2 
	

2.75, -2.79) SLPI (- 
SPON1 SPTLC2 STEAP1 STYX 

	
10.90, -12.82) S003 (- 

SULTIA1 SULTIA2 SWAP70 
	

5.07) SWAP70 (-2.00) 
SYNJ2 TANK TERT TF TFAP2A 

	
TF (425, -4.55) 

TF81M TGFA TGF81 TLR2 
	

TNFSF10 (-3.01) 
TMSL6 TNF TNFAIP3 TNFSF10 

	
TUBB2A (-2.05) UCP2 (- 

DIFSF13 TP53 TP5313 TP73 
	

2.53) UGT1A6 (-16.01, - 
TPI1 TRADD TRAM1 TRAP! 
	

24.90) VAV3 (-7.76) 
TRIB3 TRIP13 TSPAN12 
	

WFDC2 (-14,33,42.71) 
TUBAIA TUBB2A TXN 
	

XPA (-2.62) XRCC1 (- 
TXNDC13 TXNRD1 TYMP 
	

2.80) 
TYMS UCP2 UGDH UGT1A1 
UGT1A3 UGT1A6 LIMPS 
	

BCAS4 (2.21, -2.07) 
UPK1B USP14 VAPA VAV3 
	

CYCS (-2.70, 2.03) 
VEGFA VPS52 WDR46 WFDC2 

	
PRNP 	2A3) 

WWCI XIAP XPA XRCC1 
XRCC6 XRCC6 YARS ZFP36L1 
ZFP36L2 ZNF192 ZNRD1  

Accordingly, it can be observed that the drugs used in the two therapeutic lines, which 

did not provide therapeutic afficacy are associated with low scores, namely 80 for cisplatine, 

156 for alimta and 143 for Tarceva. Accordingly, the method of the invention should avoid 

the choice of such treatments. 

5 	Since January 2010, Vinorelbine, associated with a score of 290, has been selected for 

treating the patient. At the beginning, the patient has a very worsened general status. Three 

months later, the disease was stable, then progressed. In conclusion, although the drug 



LL 

Found Targets List (with 
fold-changes) 

: 

• 

a LI- 

Target Genes List Chemical 
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associated with the best score has not been selected, the selected drug showed efficacy, 

conferring three months survivaL 

Example 3 

A patient was diagnosized in May 2007 for a primary bronchial adenocarcinoma with 

	

5 	bilateral pulmonary metastases and asymptomatic cerebral metastases. A surgical treatment 

has been carried out in November 2008 and two therapeutic lines have been used, namely 

thirteen cycles of cisplatin-gemcitabin for the first line and Alimta for the second one. The 

first line was associated with a partial response followed by a disease procession and the 

second line was only associated with a disease piogression_ 

	

10 	A normal bronchial biopsy and a pulmonary metastasis biopsy were carried out and 

used for mutational analysis by sequencing, CGH, micmRNAs analysis and Genome 

expression analysis. 

CGH profile comprised numerous aberrations (loss and gain throughout the genome) 

demonstrating the tumoral status of the biopsy. 

	

15 	Mutational analysis including the genes as listed in Example 1 did not lead to the 

identification of any mutation. 

Based on Genome Expression analysis, scores have been calculated as detailed in 

Example I and are shown in the following table only for some relevant drugs. 

ALB (84.71) BAX (2.03) 
PTGS2 (2.81) 

ASP3 (-2.56) DPYD (- 

CARBOPLATIN 	ALB BAX BCL2 BCL2L12 BIRC2 	i 6  
(Pamplona, 	16 :CASP3 CASP9 DCT DPY0 ERBB2 FAS (3+3) 

: 	E 
Pareplatin-A0) , 	)1,1ARP1 PCNA PTGS2 RBM17 TYMS ) (37.5%) 	071.  ) FAS  (-2.69) 	__________: 

i (1+0) 

.___ 

BEVACIZUMAB 1 .i'AGFA 	
: 	I 	/EGFA (3.18, 3.55,4.81, 

(Avastin)  (100.0%)  )3  . 	. 	 • . .. 	 . 

16.14 29.85 559; 

.84 3.84 :,384.. 

AFLIBERCEPT 	:
iIVEGFA 

(VEGF Trap) •: 

CEDIRANIB 
(Recentin) 
	2 FUN FLT4  

1 
:VEGFA (3.18, 3.55, 4.81, 

4(100.0%) 13'82) 

-; (1+0) 	FLT1 (4 36, 5.59) 
(50.0%) 

384 384 

4.98 4.98 )241:5  

.84 

AXITINIB 
FLT1 (4.36, 5.59) 

	PDGFRB (5.18)  

3 
FLT1 FLT4 KDR KIT PDGFRA PDGFRB. 1 (3+0) 

(50.0%) 
6 	 PDGFRA (4.21, 3.56) 	4.68 4.68 z2.34: 

CAMPTOTHECINI 57 :IABC81 AGRN ALB ANXA4 BAX BCL2 E: 16 	AGRN (2.26, 2.29 2.11) .18 40 ;14.18:'199` 
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E ;BID BIRC5 BRCA1 BRCA2 CAB39 	(8+8) 
CASP2 CASP3 CCNB1 CDK2 CDKN1A ' (28.1%) 
CEACAM1 CEBPZ CTSB CYCS DPYD 
E124 EP300 EPM2AIP1 FDXR GSTP1 
HNRNPC 11.1B 18 JUN LGALS1 
MAP2K3 MAP3K5 MAPK9 MAPT 
MDM2 NCK2 PARP1 PLK3 PPPIR1B 
PRC1 RAD51 RB1 R131.1 RBL2 SDC1 
TAP1 TAXI 8P3 THBS1 TNFSF9 TOP1 
TP53 TP5313 TP53TG1 TYMS VEGFA 
AMP 

ALB (84.71) BAX (2.03) 
LGALS1 (3.09) PLK3 
(2.10) PPP1RIB (5.31) 
THBS1 (10.46, 9.80) 
VEGFA (3.18, 3.55, 4.81, . 
3.82) 

ABCB1 (-2.74) CASP3 (- 
2.56) DPYD (-267) FDXR 
-4.08) GSTP1 (-2.04) 

MDM2 (-2.46) TAP1 (- 
2.71) TP53TG1 (-2.28) . 	. . .... 	. 

GEMCITABINE 
(DDFC, DFDC, 
GEO, Gemcin, 
Gemctlabine, 
Gemcitabine, 

HO, Gemcitabine 
hydrochloride, 
Gemcilabinum, 

Gemtto, Gemzer):. 

VINORELBINE 
(NaveThine 	7 

Naveibine Base) i 
4.12 4.64 1198 

CASP3 (-2.56)  

ANTXR1-(223, 234, 153): 	-I 
BAX (2.03) CLIC4 (2.63, 
2.54, 2.54) CTHRC1 
(19.05) DLG2 (3.80) ETV1 
(3.09, 3.19) GAL3ST1 
(5.88) GA51 (2.17) GPC3 
(3.00) HOXB2 (2.95, 2.38) 
IFIT1 (2.11)116 (2.67) 
JAMS (2.13, 2.01) KLF8 
(3.81) KRTB (2.56, 2.55) 
MAF (2.66, 2.91) NEDD9 
(3.66) NEU1 (2.80) NNMT 
S3.15) NRPI (2.03, 3.00, 

. 2.60) PLAU (9.25) RGS2 
(3.75) SCD (3.76, 3.04, 
.3.90) SLC2A3 (4.22. 7.94) 
SPP1 (70.93) 
TNFRSF1IB (12.11, 8.17). 6.60 6.60 129 
TYRP1 (13.30) VEGFA 
(3.18, 3.55, 4.81, 3.82) 

-..WBP5 (2.13) ZNF274 
(3.73) ZNE521 (2.79) 

CDKN2A (9.83, 6.61) 
PTGS2 (2.81) TUB62A 
(2.88) 

AGPAT2 ALDHIA3 ALDH6A1 ANAPC1 
ANK3 ANKRD1 ANTXR1 ARF1 ATF3 E 
BAIAP1 BAX BCL2 BCL2L1 BCL2L11 
BCL6 BIRC2 BIRC3 BIRC5 BNIP3L 
C150RF15 C1ORF144 C40RF18 
CASP3 CCL20 CCND1 CCNG2 CD40 
'CDA CDH1 CDKN1A CEBPB CKB 
CLJC4 CMPK COX3 CSRP2 CTHRC1 : 
CXCL1 CXCL2 CXCL3 CYP24A1 DDIT4! 
DHX9 DLG2 DNCH1 DPYD EDN2 
EGER EGR1 ETVI EVI2B FBX025 
FGG FOSL2 FXYD3 GAL3ST1 GAS1 
GLRX GPC3 GTF2A1 HDAC9 HIF1A 
tHIST1H48 HISTIH4C HOXB2 HSPA1L 
jHSPA5 IFIT1 IL6 INSIG1 IQGAP1 
tIRAK2 IRF3 ITSN2 JAMS KCTD12 KLF8E 48 

158jKRT8 LARP5 L1FR LRRC28 LYZ MAF (31+17) 
MAGEA10 MAGEC1 MAP17 MARCKS (30.4%) 
MARS MDM2 MGMT MX11 MYB 
NCBP1 NEDD9 NEU1 NFKB2 NFKSIE 
NNMT NPEPPS NR4A3 NRG1 NRP1 
P2RY5 PAQR8 PARP1 PCSK9 PDPK1 
PJA2 PLAU PPFIA4 PPP1R15A PSAT1 
PTEN PTGS1 PTPN11 RAB8A RBM17 
RELA RGS2 RNF149 RPL37 RRAGD 
RRM1 SAT SCD SLC25A29 SLC29A1 

TP538P1 TP531NP1 TRAF1 TUBE1 
:TYMP TYMS TYRP1 UBE2C UGGT2 
:-VEGFA VGF VLDLR WBP5 WNT5A 
XIAP ZNF274 ZNF449 ZNF521 

CASP3 CDKN2A PTGS2 RALBP1 
RBM17 SLC29A1 TUBB2A 

ANK3 (-3.59, -3.38. -3.62) 
BIRC3 (-2.27) CASP3 (- 
2.56) 

 
CCL20 (-10.90) 

D40 (-2.36) CXCL1 (- 
1 	 47.43) CXCL2 (-2.14, - 

5.83) CXCL3 (-4.04) 
CYP24A1 (-2.10) DPYD 
2.07) FXYD3 (-2.79) 
HDAC9 (4.09) LYZ (-

.83) MDM2 (-2.46) 
MGMT (-2.34) MYB (- 
8.21) NRG1 	-3.36) 

SLC2A14 SLC2A3 SLC43A3 SLITRK2 
3PP1 SYNCRIP TCOF1 TERT TGFB2 
iiTNF TNFAIP3 TNFRSF118 TP53 

C1SPLATIN 
(Abiplatin, 

Biocisplatinum, 
Briplatin, 

Carboquone, Cis  

A2M ABCB1 ABCC1 ABCC2 ABCC5 	 A2M (2.45) ABCC2 (4.03, 	 1 
ABHD11 ABHD2 ABR ACSL3 ADAM10 c 

112 3.37) AKAP12 (2.40) 
AKT3 (3.10) ALB (84.71) 5.94 4.76 .; 80 

TAKR1131  AKT1 AKT2 AKT3 ALB ANXA1 (68+43+1) .BAX (2.03) CA2 (250) 

Pt II, Cismaplat, 	ARMCX2 ASS1 ASTN1 ATP6V1G2 AXL 	iCOL11A2 (21.07) DAB2 

ADFP ADORA28 AHCYL1 AKAP12 

APEX1 i‘RF6 ARHGEF6 ARID513 	(27-8%)  ICCNE1 (3.72) CILP (3.81) 
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°spleens, B3GALT4 BACH1 BAX BBC3 SCAM 2.64) D10(1 (6.38) 
CisplaM, BCAS4 BCL2 BCL2L1 BCL2L12 BIRC2 EDNRA (2.53, 2.37) 

GADD'Mono, 
Lederplatin, 
Neoplatin, 

IRC3 BIRC5 BMP7 EITG2 C110RF68 
110RF9 C190RF2 C40RF29 
70RF16 CA2 CALCB CASP2 CASP3 • 

ENPP2 (2.36) ERCU 	• 
2.03) FADS1 (3.44, 3.92) 

FANCC (2.22) FASN 
Plastin, 	CASP8 GASP9 CAT CAV1 CCDC8513 2.36) FGF7 (2.19, 3.31 

Plelamine, 	.CCNE1 CCNG2 CD151 CD55 CDC40 	• 2.06, 2.66) FMOD (2.38) 
Platiblastin, CDH3 CDKL5 CDKN1A CDKN2AIP 

CELSFt2 CES2 CFHR1 CFLAR 
GARS (2.10) GASI (2.17) 
GCNT1 (2.06) GDF15 

Platinex, Platind, CIAPIN1 CIDEB CILP CKMT1B CLU 	 X3.10) GPX3 (2.08) 
E CNTF CNTNAP2 COL11A2 COL4A5 	GSTM1 (4.71) GSTM3 

PlaQnoxan, ;CORGI C CREBBP CTAGE4 CMSP1 	 X5.35, 5.57) GUCY1B3 
Rands) CTH CTNNAL1 CYCS CYP2C9 	 :(2.65) HHEX (2.27) 

itCYP3A4 D6S2723E DAI32 DDIT3 DORI 	• 	••. HPCAL1 (2.54)1CAM1 
,tDENND4A DEPDC6 DIABLO DKK1 (5.72)1D4 (2.59) IGFBP3 
•IDMBT1 DPYD DRAP1 DST EDN2 	• (2.97, 2.56) IGFBP5 (3.91, 
tDNRA EGER ELMO2 EMP3 ENPP2 	; 2.60, 2.94)11.13RA1 (2.10, 
tEP300 ERB82 ERCC1 ERCC2 ETV4 	 2.42) IL1R1 (2.41, 2.24) 
F8A3 FADD FADS1 FAM129A 
FAM13A1 FAM46A FANCC FANCG 

IL6 (2.67) ITGA9 (3.20, 
4.54) KLK8 (4.87) LIMCH1 

FAS FASLG FASN FEN1 FGF7 FGF9 (2.71, 2.26) LTBP1 (2.86) 
FGFR2 FGFR3 FKBP2 FMOD FOS MACF1 (3.18, 3.43) MAL 
FOSL1 FOXC1 Frui GADD45A (2.83) MEST (5.64) 
GALNT7 CARS GAS1 GCLC GCLM 	 !MAVIS (3.05) MMP16 
GCNT1 GCNT2 GDF15 GLRX2GMPPA 	OA3) NEDD9 (3.66) 
GOLGABA GOLGABB GOLSYN GPAA1 PAFAH1133 (2.04) FAX8 
GPX3 GSTM1 GSTM2 GSTM3 GSTO1 2.17) PFKFB4 (2.76) 
GSTP1 GSTT1 GUCY1B3 GUK1 PPP1R1B (5.31) PRKCI 
HERV-FRD HHEX HIFIA HLA-A HLA- 2.31, 2.39) PRODH 

PPA3 HLA-G HNRNPA1 HPCAL1 	 - X3.77) PTGS2 (2.81) 
11-13D17138 HSPB1 HSPE1 HTRA2 	 PXDN (10.10, 19.71) 
ICAM1104 IF1301FITM11GFBP3 	 SCRN1 (2.76) SOC2 
GI 	FBP5 IL13RMIL1B IL1R1 IL4R 116 	.t 3.16) SERPINE2 (2.63) 

.iITGA9 ITGAE ITGB4 1TPA JUN KCNA5 SLC39A7 (3.59) SPINT2 
4KCNKI KLF2 KLK1 KLK10 KLK11 	 2.47) SPON1 (2.80) 
;1(1_1(12 KLK15 KLK2 KLK3 KLK4 KLK5 STYX (2.12) SWAP70 

2.36) TGFB1 (2.40) iKLK6 KU<7 KLK8 KLK9 KRT17 KRT19 
IKRT4 LANCL1 LAPTM4B LASS4 TR1B3 (8.75) TUBB2A 
!LEPREL1 LIMCH1 LOH11CR2A LTBP1 2.88) VEGFA (3.18, 3.55„:  
:1M6PRBP1 MACF1 MAD2L2 MAGED2 481, 3.82) WWC1 (243) 

MAL IMP2K6 MCM2 MED1 MED21 
MEST MGMT MLL MMP10 MMP15 .ABC81 (-2.74) ABHD2 (- 
MMP16 MMP3 MPO MPP2 MRPS27 2.82, -2.33, -2.55) 
MT1A WATT MITA MT3 MVP WC ADORA2B (-427) B1RC3 ' 
NAB1 NAIP NCOA3 NDUFS8 NEAT1 (-227) CASP3 (-2.56) 
NEDD9 NM NMU NOTCH2 NOTCH4 CES2 (-2.08) CLU (-4.24) 
NR1I2 NR4A1 NTHL1 NUDT1 OPTN COL4A5 (-3.24) DMBT1 (- 
P4HA2 PAFAHIB3 PAPPA2 PARD6A 34.95) DPYD (-2.07) FAS : 
PARP1 PAX8 PBX1 PCNA PDIA3 (-2.69) FGFR2 (425, - 
PDXK PFDNS PFKFB4 PFKP PGK1 4.25) FGFR3 (-2.10, - 
PHIP PHLDAI PLP2 PMA1P1 PMPCA 2.59) FOXC1 (-2.51, - 	• 
PMS2L11 POLA1 POP4 PPIE 3.13) GCLC (-2.03) GCLM 
PPP1R1B PPP3CB PRKCI PRKDC (-3.16, -2.98) GOLSYN 
PRNP PRODH PROSI PSMB10 PTEN .36) GSTP1 (-2.04) HLA- 
PTGS1 PTGS2 PTK2 PXDN QSOX1 A (-2.16, -2.37) HLA-G (- 
RAB40B RAD21 RALB RALBPI 2.84) KLK10 (-3.75, -5.35) 
RASSF1 RB1 RBCK1 RBM9 RBPI KLK11 (-10.49) KLK3 (- 
RELA RHOC RING1 RNASET2 RNF34 9.01) KRT17 (-3.10) KRT4 
JRPL21 RPL36 RPL6 RPS14 RPS18 (-4.61) MGMT (-2.34) 
RPS4Y2 RPSS RRAGD RUNX3 RXRB ..... 	 ..; MMp10 (-12.00).  MT3 
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8.76) NAB1 (-2.03) 
NEAT1 (-2.29, -2.02) NMU 
(-7.07) PMAIP1 (-3.07) 
PSMB10 (-3.25) 
SERPINB4 (-71.70) 
SLC31A1 (-2.06) SLPI (-
17.09, -28.09) SOD2 (-
2.54) TF (-15.98, -17.72) 
TNFSFIO (-3.33) UGT1A6. 
(-8.88, -8.56) UPK1B (-
28.60) VAV3 (4.99, -3.12): 
1NFDC2 (-20.20 -15.05) 

DST (2.30, 2.14, 2.36, - 
2.86) 

SCRN1 SDC2 SERPINB4 SERPINE2 
SFN SH2B3 SH3BGRL3 SLC15A1 
SLC20A1 SLC29A1 SLC2A1 SLC31A1 
SLC39A7 SLC6Al2 SLC7A11 SLC7A8 
SLPI SNAP29 SNAPC3 SNRPA SOCS1 
SOCS2 S0D2 S0D3 SP1 SP100 
•,SP110 SPINT2 SPON1 SPTLC2 
4STEAP1 STYX SULT1A1 SULT1A2 
SWAP70 SYNJ2 TANK TERT TF 

.:TFAP2A TFB1M TGFA TGFB1 11R2 

.:TMSL6 TNF TNFAIP3 INFSF10 
TNFSF13 TP53 TP5313 TP73 TPI1 
TRADD TRAM1 TRAP1 TRIB3 TRIP13 
TSPAN12 TUBA1A TUBB2A TXN 
TXNDC13 TXNRD1 TYMP TYMS UCP2 

1JGDH UGT1A1 UGT1A3 UGT1A6 
UMPS UPK1B USP14 VAPA VAV3 
h/EGFA VPS52 WDR46 WFDC2 WWC1 
4XIAP XPA XRCC1 XRCCS XRCC6 
WARS ZFP36L1 ZFP36L2 ZNF192 
-IZNRD1 

• 
PEMETREXED 	.DHFR FAS FPGS GART GGH RBM 17  

(Alimta) 	10 
;SLC19A1 TP53 TYMP TYMS 	 (0+1) FAS (-2.69) 	 2.69 0.00  

(10.0%) . 	.  
First of all, the scores associated with the drugs used in the first and second therapeutic 

lines are low (Gemcitabin = 129; cisplatine = 80 and AJimta = 0). Those scores are consistent 

with the observed clinical data. 

However, based on this score table, avastin associated with a score of 384 has been 

	

5 	selected. The treatment has begun in January 2010 and a major response has been observed 

after two treatment cycles, as showed with the scanners of Figure 5. This major response 

validates the present method and the unquestionable benefit for the patient. 

Example 4 

The patient was 59 years old. He suffered of a non small cell bronchial carcinoma with 

	

10 	adrenal metastases. Two therapeutic lines have been used, namely three cycles of cisplatin- 

Alimta and three cycles of taxotere-cisplatine-avastin. These therapeutic lines were associated 

with a first step of stabilization and then a step of disease progessiom 

Normal and tumoral bronchial biopsies were carried out and used for mutational 

analysis by sequencing, CGH, microRNAs analysis and Genome expression analysis. 

	

15 	CGH profile is shown in Figure 6 and comprises chromosomal aberrations in 

chromosome 11. 

Mutational analysis including the genes as listed in Example 1 did not lead to the 

identification of any mutation. 

Based on Genome Expression analysis, scores have been calculated as detailed in 

	

20 	Example 1 and are shown in the following table only for some relevant drugs. 
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CNA2 (7.13) 
• CNB1 (4.52) 	

13 	5.13 :512 
CNB2 (4.00) E21:1 

4.85) 	 • 

D33 (2.02. 2.63) 2.33:;2.33 232! 
	

CCNA2 (7.13) 
CCNB1 (4.52) 
CCNE1 (2.56) 	:! 
CDCA8 (4.40) 
CDKN1A (2.35) 
KPNA2 (2.00) 
PRC1 (3.28) 

.45 	4.67 	179 

PSRC1 (211) 
E RRM2 (14.29, 5.77) 

UBE2C (7.67) 

BAX (-2.32) 

ABCC2 (2.58, 3.19) 	 • 
BIRC5 (8.83) 
BUB1B (8.66) 
CCNB1 (4.52) 
CYP1F31 (2.39) IL6 
(2.79) MAD2L1 
(2.68) PTGS2 (3.78, 3.56 ; 3.87 107 
2.77) SKP2 (2.18) , 
TNFRSF1OB (2.35) 
TYMS (3.72) 

BAX (-2.32) BCL2 (- 
2.35) VEGFA (- 
2-35) 

011FR (2.02, 2.20. 
2.69, 3.12) 

.i2.94! 	2.94 : 88 SLC19A1 (2.59)  
TYMS (3.72) 

---CDKN2A (2.42. 	Ei 
2.51) PTGS2 (3.78, .2.87 2.87 81 
2.77) 

Fo
un

d
 T

ar
ge

ts
  

. 

0 

ea • 
changes) 

4 ;  CCNA2 CCNB1 CCNB2 E2F1 

1 CD33 

ABCB1 ABCC1 ABCC2 BAX BUJ BCL2L1 
BIRC5 BUB1B CASP3 CCNB1 CFLAR CSF2 
CYP19A1 CYP1B1 CYP3A4 DPYD ERBB2 
F2R GSTP1 HIF1A HRASIL6MAO2L1 
MAPK1 MAPK3 MDM2 PARP1 PGR POR 
PTGS2 RAF1 R81 SKP2 TNETNFRSF1OB 
TP53 TUBB TUBB1 TYMP TYMS UMPS 
VEGFA XIAP 

43 

CASP3 CDKN2A PTGS2 RALBP1 RBM17 . 
7  
- 

SLC29A1 TUBB2A 7 

PEMETREXED 
(Alimta) 

9DHFR FAS FPGS CART GGH RBM17 
10 SLC19A1 TP53 TYMP TYMS (3+0) 

A L, 
1311:̂ 1  

VINORELBINE 
(Nevelbine, 

Navelbine Base) (28.6%) 

ECTEINASCIDIN 
743 

(Trabectedin, ET- 3 
743, Yondelis) 

GEMTUZUMAB 
(0340talg) 

4 

(100.0%) 
(44°' 

(1+0) 
(100.0%) 

HYDROXYUREA 
(Biasupressin, 
Oracle, Hkkix, 

Hydrea, Hydreia, 
Hyalite, Hydurea, 

Litaler, Litalir, Ono- 
Carbide, Oxyurea, 

Ureephil) 

BAX C130RF34 CASP3 CCNA2 CCNB1 
CCND1 CCND2 CCND3 CCNE1 CCNG1 

26 CDC25C CDCA8 CDKN1A CKS2 EDN3 FAS 
KPNA2 MECOM PRC1 PSRC1 RRM1 RRM2. 

.:RUNX1 SNCA TP53 UBE2C 

15 
(12+3) 
(34.9%) 

DOCETAXEL 
(Taxotere) 

3i 

Chemical Target Genes List 

0 
=Found Targets List -••„, tz; 

(with fold- 	 cc g 
In 

CISPLAT1N :A21;47d3CEI1 ABCC1 ABCC2 AB   
(Abiplatin, 	4031ABHD11 ABHD2 ABR ACSL3 ADAM10 	• (39+19+1) :-ABCC2 (2.58, 3.19) 4.23r 	5.0448 

Biocispiatinum, 	:ADF-1P ADOFtA28 AHCYL1 AKAP12 AKR1B1 : (14.6%) EiBIRC3 (4.02) BIRC5!i 

Y.- .-. 
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Brip1atin, 	AKT1 AKT2 AKT3 ALB ANXA1 APEX1 ARF6 
Carboquone, Cis Pt 	ARHGEF6 ARID5B ARMCX2 ASS1 ASTN1 

(6.83) CA2 (2.25) 
CCNE1 (2.56) 

II, Cismaplat. 	ATP6V1G2 AXL BSGALT4 BACH1 MX CDH3 (2.23) 
Cisplaine, Cisptatyl, 

Citoplationo, 
Lederplatin, 

Neoplatin, Plastin, 
Platamine, 
Plabblastin, 

Platinex, 
Platinol, Platinoi-AQ, 
Platinoxan, Randa) 

BBC3 SCAM BCAS4 BC12 BCL2L1 
BCL2L12 BIRC2 BIRC3 BIRC5 BMP7 8T62 
C11ORF68 C110RF9 C190RE2 C4ORF29 
C7ORFI6 CA2 CALCB CASP2 CASP3 
CASPB GASPS CAT CAV1 CCDC85B 
CCNE1 CCNG2 CD151 CD55 CDC40 CDH3 
CDKL5 CDKN1A CDKN2AIP CELSR2 CES2 
CFHR1 CFLAR CIAPINI CIDEB CILP 
CKMT1B CLU CNTF CNTNAP2 COL11A2 

CDKN1A (2.35) 
CREBBP (2.16) 
CYP2C9 (2.09) 
DDIT3 (2.09) DKKI 
(14.15) ETV4 (2.22) 
FADS1 (2.84, 3.87) 
FEN1 (2.52, 2.70) 
FGFR3 (2.26, 3.09) 
ICAM1(3.90) 

COLAA5 COROIC CREBBP CTAGE4 IGFBPS (2.04) MB 
CTDSPI CTH CTNNAL1 CYCS CYP2C9 (4.60) IL6 (2.79) 
CYP3A4 D6S2723E DAB2 DDIT3 DDR1 KRT17 (3.17) 
DENND4A DEPDC6 DIABLO DKK1 DMBT1 MAP2K6 (3.28) 
DPYD DRAP1 DST EDN2 EDNRA EGFR MCM2 (3.84) MEST 
ELMO2 EMP3 ENPP2 EP300 ERBB2 (2.74) MMP10 
ERCC1 ERCC2 ETV4 F8A3 FADD FADS1 (70.58) MYC (2.42) 
FAM129A FAM13A1 FAM46A FANCC PAFAH 183 (210) 
FANCG FAS FASLG FASN FEN1 FGF7 PHLDA1 (2.20) 
FGF9 FGFR2 FGFR3 FKBP2 FMOD FOS PTGS2 (3.78, 2.77) 
FOSL1 FOXCI FTLL1 GADD45A GALNT7 PXDN (2.31) 
GARS GAS1 GCLC GCLM GCNT1 GCNT2 SERPINB4 (2.63) 
GDF15 GLRX2 GMPPA GOLGAM SFN (2.66) 
GOLGA8B GOLSYN GPAA1 GPX3 GSTM1 SLC7A11 (2.22) 
GSTM2 GSTM3 GSTO1 GSTP1 GSTT1 S0D2 (3.28) 
GUCY1B3 GUK1 HERV-FRD HHEX HIF1A SPON1 (2.86) 
HLA-AHLA-DPA3 HLA-G HNRNPA1 TRIB3 (6.70) 
HPCAL1 HSD17B8 HSPBI HSPE1 HTRA2 TXNRD1 (2.49) 
ICAM11041Fl30IFITM1IGFBP3IGFBP5 TYMS (3.72) 
IL13RA1 IL11311.1R11L4R IL6 ITGA9 ITGAE 
ITGB4 ITPA JUN KCNAS KCNK1 KLF2 

UGT1A6 (2.26, 
2.11) 

KLKI KLX10 KLK11 KLK12 KLK15 KLK2 
KLK3 KLK4 KLK5 KLK6 KLK7 KI.K8 KLK9 BAX (-2.32) BBC3 (-. 

::KRT17 KRT19 KRT4 LANCLI LAPTM4B 2.27) BCAM (-2.07) 
LASS4 LEPREL1 LIMCH1 LOH11CR2A BCL2 (-2.35) 

EiLTBP1 M6PRBP1 MACF1 MAD2L2 GASPS (-3.17) 
MAGED2 MAL MAP2K6 MCM2 MED1 CD55 (-4.47) CILP 	• 
MED21 MEST MGMT MLL MMP10 MMP15 (-2.53) FOS (-2.24) . 
MMP16 MMP3 MPO MPP2 MRPS27 MrIA KLK3 (-2.46) KRT4 
MT1F MT2A MT3 MVP MYC NAB1 NAIP (4.87) LEPREL1 (- 
NCOA3 NDUFSB NEAT1 NEDD9 NMI NMU 2.15) UMCH1 (- 
NOTCH2 NOTCH4 NR1I2 NFt4A1 NTHL1 2.07) MLL (-2.34) 
NUDT1 OPTN P4HA2 PAFAH183 PAPPA2 PRNP (-2.27) 	• 
PARD6A PARP1 PAX8 PBX1 PCNA PDIA3 PTGS1 (-2.24) SLPI 
PDXK PFDN5 PFKFB4 PFKP PGIC1 PHIP 	 (-2.68, -2.32) S003 
PHLDA1 PLP2 PMAIP1 PMPCA PMS2L11 (-2.54) SP100 (- 
POLA1 POP4 PPIE PPP1R1B PPP3C8 2.51, -2.24) VEGFA - 
PRKCI PRKDC PRNP PRODH PROS1 (-2.35) 
PSMB10 PTEN PTGS1 PTGS2 PTK2 PXDN 
OSOX1 RAB4OB RAD21 RALB RALBP1 DST (-3.26, 3.55) 
RASSF1 RB1 RBCK1 RBM9 RBP1 RELA 
RHOC RING1 RNASET2 RNF34 RPL21 
RPL36 RPL6 RPS14 RPS18 RPS4Y2 RPS5 
RRAGD RUNX3 RXRB SCRN1 SDC2 
SERPINB4 SERPINE2 SFN SH283 
SH3BGRL3 SLC15A1 SLC20A1 SLC29A1 
SLC2A1 SLC31A1 SLC39A7 SLC6Al2 
SLC7A11 SLUM SLPI SNAP29 SNAPC3  
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.SNRPA SOCS1 SOCS2 SOD2 SOD3 SP1 
.SP100 SP110 SPINT2 SPON1 SPTLC2 
STEAP1 STYX SULT1A1 SULT1A2 
SWAP70 SYNJ2 TANK TERT TF TFAP2A 
TFI31M TGFATGEB1 TLR2 TMSL6 TNF 
TNFAIP3 TNFSF10 TNFSF13 TP53 TP53I3 . 
TP73 TPI1 TRADD TRANI TRAP1 TRIB3 
TRIM TSPAN12 TUBA1ATUBB2A TXN 
TXNDC13 TXNRD1 TYMP TYMS UCP2 
UGDH UGT1A1 UGT1A3 UGT1A6 UMPS 
UPK1B U$P14 VAPA VAV3 VEGFA VP$52 
WDR46 WFDC2 VVWC1 XIAP XPA XRC,C1 
.XRCC5 XRCC6 YARS ZFP36L1 ZFP36L2 • 
ZNF192 ZNRD1 

1 VE FA 	 VEGFA (-2.35) 	2 	0 

Accordingly, the following scores are associated with the drugs of the first and second 

therapeutic lines: cisplatine (48), Alimta (88), taxotere (107) and avastin (0). Those scores are 

consistent with the clinical data. 

However, other drugs are associated with better scores, for instance Trabectedin (512), 

Gemtuzumab (232) and hydroxyuea (179). 

Example 5 

The patient suffered of a rhabdomyosarcoma with pulmonary metastases, proving that 

the present method is efficient to predict the therapeutic efficacy in any type of tumors. This is 

an evolutive metastastic disease derived from a fibromixoid sarcoma of a buttock muscle. 

This intial tumor has been ressected by curative surgery in 2006. Subsequently, the patient 

developed pleural mesothelial metastases in 2007. After six cycles of treatment with a 

combination of Alimta and cisplatine, with a really poor response, the patient was subjected to 

a pleuralectomy. A novel pulmonary metastatic lesion was then detected with complex 

location prohibiting any surgery. 

Normal muscle biopsy and pulmonary metastasis biopse were carried out and used for 

mutational analysis by sequencing, CGH and Genome expression analysis. 

CGH profile showed an important amplification of chromosome 16. It corresponds to 

an amplification of the PDGA locus. 

Mutational analysis including the genes as listed in Example 1 did not lead to the 

identification of any mutation. 

Based on Genome Expression analysis, scores have been calculated as detailed in 

Example 1 and are shown in the following table only for some relevant drugs. 
e 	•• • • ••• 	• •• ----- •••• • • e. • •, ... ••••• • 	..e. 	 r... ..... .,„„ 	 . 	 ..... „ . 

Chemical Target Target Genes List E! Found 	Found Targets List (with fold-  ;!..  Avg  t Avg 'Score 

BEVACIZUMAB 
(Avastin) 

.351 0.00 



Genes- Targetc changes) Abs(F6) Abs(Fe) 
UP-REG 

CDKN2A PTGS2 1 
6 RALBP1 RBM17 (1+0) DKN2A (48.68) 48.68 48.68 811 

SLC29A1 TUBB2A (16.7%) 

5 CDACYP2A6 
DPYD TP53 TYMS 

1 
(1+0) I,TYMS 

(20.0%)!i 
(16.61) 16.61 16.61 332 

c  ABL1 BCR Kr 
PDGFRA PDGFRB 

• 
na2 IBCR '5 91) PDGFRA (11.97,10.80, ! 

(40.0%).x.13) 
B 10  324 

i 

V1140RELBINE 
(Navelime, 
Nevethine 

Base) ... 
TEGAFUR 

(UFT) 

NILOTINIB 
(Ketek) 
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Remarkably, Nilotinib is associated with a high score of 324 and is known to be active 

on the pathway of PDGFRA and PDGFRB. Accordingly, the inventors studied more precisely 

the PDGF pathway and obtained the following results. 

Primary 	seq. 
name 

Sequence Description Fold 
Change 

Intensity 1 Intensity 2 Accession # 

PDGFD Platelet derived growth factor D 18.6 114.8 2142.4 NM_025208 
PDGFRA Platelet derived growth factor receptor, alpha 12.0 i 2072.6 24849.8 NM_006206 
PDGFRA Platelet derMsd growth factor receptor, alpha 10.8 j 819.6 8964.0 AA559881 
PDGFRA Platelet derived growth factor receptor, alpha 8.1 21.3 182.3 BC015186 
PDGFA Platelet derived growth factor alpha 7.7 591.2 4576.5 NM_002607 
PDGFRL Platelet derived growth factor receptor like 4.7 5397.2 25269.9 NMJ306207 
PDGFRB 	: Platelet derived growth factor receptor beta 3.2 3327.0 10558.3 NM_002609 
PDGFC 	Platelet dadved growth factor C 1.1 23.1 23.7 NM 016205 
PDGFC Platelet derived growth factor C -1.6 1028.7 615.7 NM_016205 

NM_002608 PDGFB Platelet derived growth factor beta -3.7 375.2 101.8 
A very significant activation can be observed. 

	

5 	CGH and Gene expression profiles corroborate to designate the PDGF pathway as an 

important driver of tuinorogenesis for this lesion. Indeed, PDGF D is overexpressed 18 fold in 

tumor versus noram tissue and will activate receptor beta-beta. It is worthwhile to mention 

that PDGFRB is also overexpressed 3 fold. PDFGA is overexpressed 8 fold and receptor 

PDGFRA is overexpressed 10 fold. 

	

1.0 	Taken together, Nilotinib appears a good candidate of targeted therapies because it 

inhibits both receptors. 

The patient is awaiting for regulatory authorization for Nilotinib treatment. His 

attending physician acknowledged this therapeutic choice. 

In conclusion, the studied patients were all in therapeutic failure. For all of them, 

	

15 	there was no more therapeutic choice, and their their general status was prohibiting enter into 

clinical trials. Basen upon written consentrnent and upon request of oncology doctors, this 

method was applied. The present method allows the association of low scores for the drugs 

used in the previous therapeutic lines, illustrating the good correlation between low scores and 

therapeutic efficiency. Retrospectivelly, experts may envision that use of inefficient drugs 
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may have been avoided if such strategy would have been applied, saving time for the patient. 

It is important to note that the studied patients showed quite unique profiles, proving the 

potency of the concept for personalized medicine. Method can aply to any type of tymors as 

far as normal cells and tumoral cells of same hystologic type can be compared %r a patient. 

5 

	

	Another advantage is that the method can provide a solution with potential therapeutic benefit 

for all patients, whereas current methods based on compagnon tests can apply only for limited 

number of patients which harbour a given abnormality. 



TABLE 1 

Molecule Ref/tea Dean Symbol PMID Interaction 
METHOTREXATE N14_000927 ATP-blndlng cassette, sub4emly B (MDR/TAP), 

member 1 
ABCB1 12576456, 15239124 drug efflux 

METHOTREXATE NM_004998;NM_019862;NM_01989 
8;NIA_019899;NAL019900 

ATP-bindIng cassette, subfamily C (CFTR/MRP), 
mentor 1 

ABCC1 15718312 drug efflux 

METHOTREXATE NM_000392 ATP-bindng cassette, sub4emily C (CFTR/MRP), 
member 2 

ABCC2 11500505, 15864128 drug efflux 

METHOTREXATE NM_001105515;NM 005845 ATP-binding cassette, sub•farmiy C (CFTR/MRP), 
member 4 

ABCC4 15454390 drug efflux 

METHOTREXATE NM 004827 ATP-binding cassette, sub-family G (WHITE), member 
2 

ABCC2 17032904 drug efflux 

METHOTREXATE NM_000477 albumin ALB - used as chug 
carrier 

METHOTREXATE NM 001631 alkdne phosphetase, intestinal ALPI 16598758 mesure thug 
toxicity 

METHOTREXATE NA4.004044 5-amlnoimidazde-4-carboxemide nbonudedide 
tormyltransferese/IMP cydohydrolase 

ATIC 17410198 target 

METHOTREXATE NM_000616 CD4 molecule C04 15476228 altered by MTX 
METHOTREXATE NM_001040059;NM 001251 Coss mdecule CD68 15476228 altered by MTX 
METHOTREXATE NM_001145873;NM_001768;NM_17 

1827 
CD's mdeoule CDBA 15476228 altered by MTX 

METHOTREXATE NM_017460 cytochrome P450, fairly 3, subfamily A, polypepUde 4 CYP3A 
4 

12065438, 16837588 drug 
metabolism 

METHOTREXATE NM_000791 dbydrofolele redudese DHFR 14679136 resistance 
METHOTREXATE NItt_012242 diddropf homolog 1 (Xenopus leefts) DKK1 17320366 melded 
METHOTREXATE Nii_000561;NM 146421 glut/dhow 848111353/5.93 mu i GSTM1 15713801 hepatotoxidty 
METHOTREXATE 141000201 Intercellular adhesion molecule 1 ICAM1 15476228 altered by MTX 
METHOTREXATE NM_000584 Interletaldn 8 IL8 15476228 altered by MTX 
METHOTREXATE NM 002422 matrix metallopeplidese 3 (stnxnelysin 1, 

progelalinese) 
MMP3 15476228 altered by MTX 

METHOTREXATE NM_005957 5,10-methyleneletrehydrofolate reductese (NADPH) MTHFR 17488658 polymorphisms 
METHOTREXATE NM_000254 5-methyttelnithydrofolate-homocystelne 

melhyllrensferase 
MTR 16598758 PolYmorPiliscils 

METHOTREXATE NM_000662 N-acetyltransferese I (atylarnme N-acetyltranderase) NAT1 16003948 target 
METHOTREXATE Nkt_003889;NM_022002;NM_03301 

3 
nuclear receptor subfamily 1, group I, member 2 NR1I2 ' 12065438 



METHOTREXATE NM_002539 omithine decarbmilase 1 ODC1 16598758 resistance 
METHOTREXATE NM_001618 poly (ADP-ribose) polymerase 1 PARP1 17286800 apoptosis 

marker 
METHOTREXATE NM_003981;NM_199413;NM_19941 

4 
protein regulator of cylokinesis 1 PRC1 17374387 

METHOTREXATE NM_000321 retinoblestoma 1 RB1 12972956, 14534726, 14679136 resistance 
METHOTREXATE NM_000450 Wadi) E SELF 15476228 altered by MTX 
METHOTREXATE NM 194255 solute carrier family 19 (rotate transporter), member 1 SLC19 

Al 
14679136, 16505119, 17034785, 
17410198 

drug uptake 

METHOTREXATE NM_080669 solute carrier family 46 (folale transporter), member 1 SLC46 
Al 

17475902 drug uptake 

METHOTREXATE NM_001001522;NM_003186 transgelin TAGLN 17320366 unrelated 
METHOTREXATE NM_003254 TIMP metallopeplidase inhibitor 1 TIMP1 15476228 altered by MTX 
METHOTREXATE NM_001071 thymidylate synthetase TYMS 15713801, 17410198 resistance 
METHOTREXATE NM_007019;NM_181799;NM_18180 

0;NM_181801;NM_181802;NM_1818 
03 

ubiquilin-conjugating enzyme E2C UBE2C 17374387 

METHOTREXATE NM 000376 NM 001017535 vitamin D (1,25- dIhydroxyvitamin D3) receptor VDR 15713801 
METHOTREXATE NM_003882;NM 080838 WNT1 inducible signaling pathway protein 1 WISP1 17320366 unrelated 
METHOTREXATE NM_003392 wingless-type MMTV integration site family, member 

5A 
WNTSA 17320366 unrelated 

PEMETREXED NM_000791 dihydrofolate reductase DHFR target 
PEMETREXED NM 001018078;NM_004957 folylpolyglutamate synthase FPGS 17575230 drug activation 
PEMETREXED NM_000819;NM_001136005;NM_00 

1136006;NM_175085 
phosphoribosylglydnamide formyltransferase, 
phosphonbosylglycinamide synthelase, 
phosphonbosylaminoimidazole synthelase 

GART • target 

PEMETREXED NM_003878 gamma-glulamyl hydrolase (conjugase, 
folylpolygammagiulamyl hydrolase) 

GGH 17575230 

PEMETREXED NM_001145547;NM_032905 RNA binding motif protein 17 RBM17 16061639 resistance 
PEMETREXED NM_194255 solute carrier family 19 (fatale transporter), member 1 SLC19 

Al 
16505119 drug uptake 

PEMETREXED NM_001113755;NM_C01113756;NM 
001953 

thymldine phosphorylase TYMP 17575230 

PEMETREXED NM_001071 thymidWate synthetase TYMS - resistance 
FLUDARABINE NM 000022 adenosine cleanliness ADA - unrelated 
FLUDARABINE NM_001014431;NM_001014432;NM 

_U05163 
v-akt murine thymoma viral oncogene homolog 1 AKT1 15059916, 15213310 resistance 



FLUDARABINE NMJ01668;NM_178426;NM_17842 
7 

aryl hydrocarbon receptor nuclear translocator ARNT 15213310 

FLUDARABINE NI1_001127240:NNI001127241;NM 
_001127242:N14-01417  

BCL2 balding component 3 BBC3 16439685 

FLUDARABINE NAL000833294-000657 B-cell CLL4ymphoma 2 BCL2 - 
FLUDARABINE N 0043at p 

NIL001080124;NMS01080125;NM 
001228;N11033355;NM_033356;N 

1033358 

tosoLArela0329 	 led cysteine peptidase CASP3 11675354 
FLUDARABINE assort/se 8, apoplosis-related cysteine peptidase CASP8 11675354 

FWDARABINE NMJ01237 cycln A2 CCNA2 15059916 
FLUDARABINE NM_053056 cycin D1 CCNDI 15059916 altered by F-

euaa 
FLUDARABINE NK.001238;NM_057182 cycln El CCNE1 15059916 
FLUDARABINE NM 000389;NM_078467 cyclin-dependent Idnase inhibitor 1A (p21, Cipl ) CDKN1 

A 
16439685,16 

FLUDARABINE NM_004064 cycin-dependent Iciness inhibitor 1B (p27, 10p1) CDKN1 
B 

15059916 altered by F-
ara-A 

FLUDARABINE NM.01 	47 cytochrome c somatic CYCS 15059916 death pathway 
FLUDARABINE NM_0191387;NM,138929 diablo homing (Drosophila) DIABLO 15059916 death  patitai_  

resistance FLUDARABINE - ERK 15059915 
FLUDARABINE NIL000043;NK.152871;NM_15287 

2;NM_152873;NM_152974;NA4_15213 
75;NNI_152875;NM_152877 

Pas (INF romper superfamey, member 6) PAS 11675354 

FLUDARABINE NM 004854 growth differentiation factor 15 GDF15 16439677 
FLUDARABINE 1414_001530;NM_181054 hypcncia inducible factor 1, alpha subunit (basic helix- 

loop-helix transcription factor) 
HIF1A 15213310 altered by F-

era-A 
FLUDARABINE NM003493 Melons cluster 3, I-13 HIST3H 

3 
15059916 unrelated 

FLUDARABINE NM_175054 Nstone cluster 4, H4 HIST4H 
4 

15059916 unrelated 

FLUDARABINE NM 002755 mhogen-activated protein Skase lactase 1 MAP2K 
1 

15059916 resistance 

FLUDARABINE NM 030662 milogen-activated protein Nnase Iciness 2 MAP2K 
2 

15059916 

FLUDARABINE NM_002745;NM _138957 mllogen-activated protein kinase 1 MAPK1 15213310 resistance 
FLUDARABINE 14M_001040056;NM_001109891 ;NM 

_002746 
mitogen-activated protein Idnase 3 MAPK3 15213310 resistance 

xs 



FLUDARABINE NM_021960;NM 182763 myeloid cell leukemia sequence I (BCL2-related) MCL1 15059916 resistance 
FLUDARABINE NM002592;NM_182649 proliferating cell nuclear antigen PCNA 16439677 
FLUDARABINE - PDCD8 15059916 
FLUDARABINE NM_016937 polymerase (DNA directed), alpha 1, catalytic subunit pOLA1 - target 
FLUDARABINE NM_001033 ribonueleolide reductase M1 RRM1 - target 
FLUDARABINE NM_007315;NM_139266 signal transducer and activator of transcription 1, 

91kDa 
STAT1 - altered by F-

are-A 
FLUDARABINE NM_003844 tumor necrosis factor receptor superfamily, member 

10a 
TNFRS 
MA 

14614459 

FLUDARABINE NM_003842;NM_147187 tumor necrosis factor receptor superfamily, member 
10b 

TNFRS 
F108 

14614459, 16092340 

FLUDARABINE NM_000546;NM_001126112;NP&00 
112611314M 001126114;NM_00112 
6115,NM_001126116;NM_00112611 
7 

tumor protein p53 TP53 16439677, 17226881, 18092340 

FLUDARABINE NM_001025366;NM_001026367;NM 
_001025368;NM_001025369;NM 00 
1025370;NM_001033756;NM_00337 
6 

vascular endothelial growth factor A VEGFA 15213310 altered by F-
am-A 

FLUDARABINE NM 001167 kinked inhibitor of apoptosis XIAP 15059916 altered by F-
ara-A 

FLUDARABINE NM_022470;NM_152240 zinc finger, matrin type 3 ZMAT3 16439685 
FLUOROURACIL NM_000927 ATP-binding cassette, sub-family B (MDR/TAP), 

member 1 
ABCB1 12576456, 15239124 resistance 

FLUOROURACIL NM_004996;NM_019862;NM_01989 
8;NM_019899;NM 019900 

ATP-binding cassette, sub-family C (CFTR/MRP), 
member 1 

ABCC1 12576456 resistance 

FLUOROURACIL NM_032593;NM_O-33151;NM_14518 
6 

ATP-binding cassette, sub-family C (CFTWMRP), 
member 11 

ABCC1 
1 

18310281 

FLUOROURACIL NM _001023587$4_005688 ATP-binding cassette, sub-family C (CFTRIMRP), 
member 5 

ABCCS 19077464 resistance 

FLUOROURACIL NM_004827 ATP-binding cassette, sub-family G (WHITE), member 
2 

ABCG2 12576456 

FLUOROURACIL NM 001608 acyl-Coenzyme A dehydrogenase, long chain ACADL 15585135 
FLUOROURACIL NM 001116 adenylate cydase 9 ADCY9 19219653 
FLUOROURACIL NM 001126 adenylosuccinate synthase ADSS 15585135 
FLUOROURACIL NM_001130848;NM_0011301347;NM 

_004208;NM_145812;NM_145813 
apoptosis-indudng factor, mitochondrion-associated, 1 AIFM1 16168113 death pathway 

FLUOROURACIL NM 001014431;k1M_001014432;NM v-akt murine thymoma viral oncogene homolog 1 AKT1 18794807 

Cr% 



005163 
FLUOROURACIL NM_001144 aulocrine motility factor receptor AMFR 16898004 
FLUOROURACIL NM_004037;NM_139156;NM_20340 

4 
adenoalne monophosphate doaminase 2 (isoform L) AMPD2 19219653 

FLUOROURACIL NM_000481 aminomethyltransferase AMT 15585135 
FLUOROURACIL NM_012098 angiopoielin-like 2 ANGPT 

L2 
17327601 altered by 5FU 

FLUOROURACIL NM_001657 amphiregulin AREG 15067352 sensitivity 

FLUOROURACIL NM_001024226;NM_001024227;NM 
_001024228;NM_001658 

ADP-ribosytalion factor 1 ARF1 18927307 

FLUOROURACIL NM_001697 ATP synthase, H+ transporting, mitochondria! Fl 
complex 0 subunit 

ATP50 17327601 sensitivity 

FLUOROURACIL NM_000053;NM 001005918 ATPase, Cu++ transporting, beta polypeplide ATP7B 18593893 
FLUOROURACIL NM_001188 BCL2-antagonisVkiller 1 BAK1 18593893 
FLUOROURACIL NM_003658 BARX homeobox 2 BARX2 15585135 
FLUOROURACIL NM_004324;NM_138761;NM_13876 

3;NM_138764;NM_138765 
BCL2-essociated X protein BAX 11062132, 15986848 15996812, 

16168113, 18834353, 19015929 
death pathway 

FLUOROURACIL NM_033028 Bardet-Biedi syndrome 4 BBS4 16896004 

FLUOROURACIL NM_000633;NM_000657 B-cell CLUirnphoma 2 BCL2 14503796,15940166, 15996812, 
18949393, 19015929, 19084572 

resistance 

FLUOROURACIL NM_001040668;NM_138639 BCL241ke 12 (praline rich) BCL2L1 
2 

19015929 

FLUOROURACIL NM_004051:NM_203314;NM_20331 
5 

3-hydroxybutyrale dehydrogenase, type 1 BDH1 15585135 altered by 5FU 

FLUOROURACIL NM_003766 bectln 1, autophagy related BECN1 16896004 
FLUOROURACIL NM_001012270;NM_001012271;NM 

001168 
baculoviral IAP repeat-calaining 5 BIRC5 15067352, 18714155 resistance 

FLUOROURACIL NM_016252 baculoviral IAP repeat-containing 6 BIRC6 18239605 
FLUOROURACIL NM_004052 BC1.2(adenovirus ET 19kDa interacting protein 3 BNIP3 15067352 sensitivity 
FLUOROURACIL NM_004331 BCL2Jadenovirus EIB 19kDa interacting protein 3-like BNIP3L 15067352 sensitivity 

FLUOROURACIL NM_033030;NM_197970 bol, boule-Ilke (Drosophila) BOLL 17327601 
FLUOROURACIL NM_001130914;NM_006806 BTG family, member 3 BTG3 16896004 
FLUOROURACIL NM_001007793;NM_004725 budding uninhibited by benzimidazoles 3 homolog 

(yeast) 
BUB3 15585135 altered by 5FU 

FLUOROURACIL - - C13OR 
F34 

17374387 

FLUOROURACIL NM_001218;NM_206925 carbonic anhydrase XII CA12 16896004 



FLUOROURACIL NM_001024649.NM_0017413 calnedn CANX 18678097 
FLUOROURACIL NM_032982;NM 032983 caspase 2, gcitosis-related cysteine peptidase CASP2 14757846 death pathway 
FLUOROURACIL NM_004346;NM_032991 caspase 3, apoptosts-related cysteine peptidase CASP3 12414664, 12414664,18830594, 

14503796, 15585135, 16168113, 
18608205, 18772588, 19084572 

death pathway 

ITLUOROURACIL NM_001227;NM_033338;NM_03333 
9;NM_033340 

caspase 7, apoptosis-relaled cysteine peptidase CASP7 16168113 death pathway 

FLUOROURACIL NM001080124;NM_001080125;NM 
_001228;NM_033355;NM_033356;N 
M_033358 

caspase 8, apoplosis-related cysteine peptidase CASP8 12414684,18830594,15585135, 
16168113 

death pathway 

FLUOROURACIL NM 001229;NM 032996 caspase 9, apoplosis-related cysteine peptidase GASPS 12414664, 
15996812,12414664,18830594. 
16168113, 19015929 

death pathway 

FLUOROURACIL NM_001237 cyclin A2 CCNA2 18383818 

FLUOROURACIL NM_053056 cyclin D1 CCND1 18930000 

FLUOROURACIL NM_001136017;NM_001136125;NM 
_001136126,4M_001760 

cycin D3 CCND3 15067352, 18383818 resistance 

FLUOROURACIL NM_001238;NM_057182 cyclin El CCNE1 18930000 resistance 

FLUOROURACIL NM_057749 cyclin E2 CCNE2 15067352 

FLUOROURACIL NM 001761 cyclin F CCNF 15067352 resistance 

FLUOROURACIL NM 004354 cyclin G2 CCNG2 15087352, 18754885 sensitivity 

FLUOROURACIL NM_001790;NM_022809 cell division cycle 25 homolog C (S. pombe) CDC25 
C 

19074854 

FLUOROURACIL NM 018101 cell cavision cycle associated 8 CDCM 17374387 

FLUOROURACIL NM_001798;NM_052827 cyclin-dependent kinase 2 COK2 18383818 

FLUOROURACIL NM _000389;NM_018467 cych-dependent Wiese inhibitor 1A (p21, Cipl) CDKN1 
A 

15067352, 16168113, 18834353 sensitivity 

FLUOROURACIL NM_004064 cyclin-dependent kinase Inhibitor 1B (p27, 11p1) CDKN1 
B 

18930000 

FLUOROURACIL NM_000076;NM_001122630;NM_00 
1122631 

cyclin-dependent kinase inhibitor 1C (p57, 19p2) CDKN1 
C 

15067352 sensitivity 

FLUOROURACIL NM_ 001114121;NM_001114122;NM 
_001274 

CHK1 checkpoint homowg (S. pombe) CHEK1 18698031 

FLUOROURACIL NM_020313 cytokine induced apoplosis inhibitor 1 CIAPIN 
1 

18389626 

FLUOROURACIL NM_014430 cell death-inducing DFFA-like effector b CIDEB 15585135 altered by 5FU 

FLUOROURACIL NM_001827 CDC28 protein Idnase regulatory subunit 2 CKS2 17374387 

CO 



FLUOROURACIL NM_004859 clathrin heavy chain (Nc) CLIC 18927307 
FLUOROURACIL NM_001083914;141_001329;NM_02 

2802 
C4emanal binding protein 2 CTBP2 18927307 

FLUOROURACIL NM_001332 cateran (cadherin-associated pro(ein), delta 2 (neural 
Plakophilln-related arm-repeat protein) 

CTNND 
2 

16896004 

FLUOROURACIL NM 001905 CTP synthase CTPS 19219653 
FLUOROURACIL JNIM_00523114M_138565 cortado CTTN 15585135 altered by 5FU 
FLUOROURACIL NM_000762 cytochrome P450, %may 2, subfamily A, polypeptlde 6 CYP2A 

6 
11376561 

FLUOROURACIL NM_001554 ctsteineSeracn 	• Induoar,B1 CYR61 15067352 resistance 
FLUOROURACIL NM 001098424;Nk1004087 discs, large homolog 1 (Drosolgule) DLG1 1892/307 
FLUOROURACIL NM_000110 dihydropyrimicine dehydrogersase DPYD 15239142,15737843, 15858133, 

15930747,18600527, 16761622, 
18383874,18443386, 
18443386,18299612, 18986760, 
19020767,15655543,18619742,18 
846242,19093184, 19104657, 
19105824,19219653 

drug 
metabolism 

FLUOROURACIL NM_000798 dopamine receptor D5 DRDS 17327601 
FLUOROURACIL NM_012145 deoxyllwmidylate Ithiese (thymIdylate !dories) DTYMK 15067352 drug 

metabolism 
FLUOROURACIL NM 001025248;NM_001025249AM 

06948 
deoxyuddlne Mphosphatase DUT 19015155 

FLUOROURACIL NM 001949 E2F tronsaiplion factor 3 E2F3 16896004 sensitivity 
FLUOROURACIL NM_005228;Nki_2012132;NM_20128 

3;NM_201284 
epidermal growth factor receptor (entroblaslic 
leukemia viral (v-erb-b) oncogene homolog, avian) 

EGFR 15723263, 15737843, 15981280, 
16098254,18794807, 19217205 

resistance 

FLUOROURACIL NM_001964 early growth response 1 EGR1 18757417 
FLUOROURACIL NM_014239 eukeryotIc translation Initiation factor 2B, subuilt 2 

beta, 391cDe 
El F2B2 15585135 

FLUOROURACIL - E1F3S3 15585135 
FLUOROURACIL NM_012155 eihinoderm microlubule assodeled protein lice 2 EML2 17327601 
FLUOROURACIL NM_001126123;NM_017512;NM_20 

2758 
enclose superfamly member 1 ENOSF 

1 
18357371 

FLUOROURACIL NM_001098175;NM_001776 ecionucleosIde hiphosphate diphosphohydrolase 1 ENTPD 
1 

19219653 

FLUOROURACIL NM_001005862;NK.004448 v-erls-b2 wiled:flask leukemia viral oncogene 
homolog 2, neurciglioblestome derived oncogerte 
honataJ 

ERBB2 15737843, 15940066, 18337622 resistance 



FLUOROURACIL NM_001042599;NM_005235 v-erb-a erythroblasfic leukemia viral oncogerre 
hornolog 4 (avia) 

ERBB4 16896004 

FLUOROURACIL NM_001983;NM_,202001 excision repair cross-complementing rodent repair 
deficiency, complementation group 1 (includes 
overlapping anUsense sequence) 

ERCC1 15737843, 17401013, 
18448328,15213713 

resistance 

FLUOROURACIL NM_000400;NM_001130867 excision repair cross-complementing rodent repair 
deficiency, complementalion group 2 

ERCC2 15213713, 17401013 

FLUOROURACIL NM_001034025;NM 006817 endoptasmic retiarlum protein 29 ERP29 15585135 
FLUOROURACIL NM_001001998;NM_002685 exosome component 10 	• EXOSC 

10 
18567802 

FLUOROURACIL NM_001993 coagulation factor III (Ihromboplestin, tissue factor) F3 15067352 resistance 

FLUOROURACIL NM_000132;NM_019863 coagulation factor VIII, procoagulanl component F8 17327601 marker 
microvessels 

FLUOROURACIL NM 004629 Fanconi anemia, complementation group G FANCG 15067352 resistance  
death pathway FLUOROURACIL NM_000043;NM 152871;NM 15287 

2;NM 152873;NITA 152874;44_1528 
75;114- 152876;Ncl 152877 

Fes (TNF receptor superfamly, member 6) FAS 15034078, 15585135, 19015929 

FLUOROURACIL NM_004111 flap structure-specific endonuclease 1 FEN1 15067352 resistance 

FLUOROURACIL NM_002009 fibroblast growth factor 7 (keralinocp growth factor) FGF7 18575591, 18708365,15375550 resistance 

NM_000141;NM_001144913;NM_00 
1144914;NM_001144916;NM 00114 
4916;NM_001144917;NM_00114491 
8;NM_001144919;NM_022970 

FGFR2 18575591 FLUOROURACIL fibroblast growth fa,kri receptor 2 

FLUOROURACIL NM_022110 FK506 binding protein like FKBPL 14503796 
FLUOROURACIL NM_001455;NM_201559 forkhead box 03 FOX03 15067352 sensitivity 

FLUOROURACIL NM_001924 growth wrest end DNA-damage-inducible, alpha GADD4 
5A 

15067352,19003803 sensitivity 

FLUOROURACIL NM_000156;NM 138924 guanidinoacetate N-melhyltransferase GAMT 16896004 
FLUOROURACIL NM_000819;NM1001136005;NM_00 

1136006;NM_175085 
phosphoribosylglycinamide formyltransferase, 
phosphoribosylglycinamide synthetase, 
phosphoribosylaminoimidazole synthetase 

GART 19219653 

FLUOROURACIL NM_001145453;NM_005264;NM_14 
5793 

GONF family receptor alpha 1 GFRA1 16896004 

FLUOROURACIL NM_005259 GLI family zinc finger 1 GM 18776995 
FLUOROURACIL NM_181077 golgi auloanUgen, golgh subfamily a, 8A GOLGA 

8A 
17327601 

FLUOROURACIL NM_000852 glutathione S-transfetase pi 1 GSTP1 15213713, 16737843 resistance 

FLUOROURACIL NM_000853 glutalhione S-transfwase theta 1 GSTT1 15585135 



FLUOROURACIL NM_000857 guanylate cycles° 1, soluble, bela 3 GUCY1 
83 

19219653 

FLUOROURACIL NM005524 hairy end anhwicer of spa 1, (Drosophila) HES1 19147571 
FLUOROURACIL N1110D5340 Klee triad nucleotide binding protein 1 HINT1 15585135 
FLUOROURACIL NM_005320 Nstone duster 1, Hid HISTIH 

1D 
15585135 

FLUOROURACIL N11_000189 hexddnaee 2 HK2 18772568 
FLUOROURACIL - HNRPC 15585135 
FLUOROURACIL NM_001540 heat shock 27IcDa protein 1 HSPB1 18949417, 19088045 
FLUOROURACIL NM 001541 heat ehodc 271cDe protein 2 HSPB2 18757417 
FLUOROURACIL NMJ102176 interferon, beta 1, fthroblast IFNB1 18608205, 18695887 
FLUOROURACIL N14_000875 Insulln-Mce growth factor 1 receptor IGF1R 15499378 
FLUOROURACIL NM_001552 Insulin-Ike growth factor binding protein 4 IGFBP4 16886004 
FLUOROURACIL NM_000634 irdedeukIn 8 receptor, alpha LIMA 16098254 
FLUOROURACIL NM_001025242;NNL001025243;NM 

_001539 
Interieukin-1 receptor-associated Idnase 1 IRAK1 15067352 resistance 

• 
FLUOROURACIL - - JMJD2 

a 
16896004 death pathway 

FLUOROURACIL NM_002229 jun B proto-oncopene JUNB 18678097 
FLUOROURACIL NM_012289;NM 203500 kelchae ECH-assodated protein 1 KEAP1 18892501 
FLUOROURACIL NM_015443 KJAA1267 KIAA12 

67 
18921307 

FLUOROURACIL NM_020853 KIAA1467 KIAA14 
67 

16896004 

FLUOROURACIL NM_007054 Idnesin family member 3A KIF3A 16896004 
FLUOROURACIL NM_002266 karyopherin alpha 2 (RAG cohort 1, imporlin alpha 1) KPNA2 17374387 
FLUOROURACIL NM_004985;NM_033360 KRAS 15585135 v-Ki-ras2 *sten rat sarcoma viral oncogene homol__ 
FLUOROURACIL NM_006499;NM_201543,NM_20154 

4;NM_201545 
ledin, galectoside-bincing, soluble, 8 LGALS 

8 
17327601 

FLUOROURACIL NM_005573 lamInB1 LMNB1 15067352 reslstatae 
FLUOROURACIL NM_002355 mannose-8-phosphate receptor (sotto dependent) M6PR 15585135 
FLUOROURACIL NR_002819;NR 002819;NR_002819 

;NR_002819;NR_002819;NR_00281 
9 

metastasis 888°,1.1118d hmg adenoserdneme transcript 
1 (non-proteln coding) 

MALAT 
1 

18927307 

FLUOROURACIL NM 008785;NM_173844 muxfillasscSated lymphoid tissue lymphoma 
Iranslocalion gene 1 

MALT1 15067352 resistance 

FLUOROURACIL NM_002754 rritogen-activated protein Iciness 13 MAPK1 15585135 



3 
FLUOROURACIL NM 001123066;NM_001123067;NM microlubule.associaled protein tau MAPT 16896004 

_005910;141_016834;NM_016836;N 
M 016841 

FLUOROURACIL N14_022132 methylaotonoyl-Coenzyme A carboxylasa 2 (beta) MCCC2 18927307 
FLUOROURACIL NM 002393 Mdm4 p53 bIndIng protein homolog (mouse) MDM4 18678097 
FLUOROURACIL NM_015335 mediator complex subunit 13-hke MED13 16896004 

L 
FLUOROURACIL NM 014791 maternal embiyordc leudne zipper kinase MELK 16896004 
FLUOROURACIL K4_024042 meteonn glal cell differentiation regulator METRN 16896004 
FLUOROURACIL NM_002417 antigen identified by monoclonal antibody K1-67 MKI67 15940066 sensitivity 
FLUOROURACIL NM_000249 MU-11 18497967, 18949393 ARAL homolog 1, colon career, nonpolyposts type 2 (E. 

cod) 
FLUOROURACIL NM001127891;NM_004530 malrix metalopeptidase 2 @Sinew A, ?Ma 

geladnase, 72kDa type IV collagenase) 
MMP2 18678097 

FLUOROURACIL NM_001142418;NM_001142419;NM mortally factor 4 Ilke 2 MORF4 18593893 
_001142420;NM001142421;14M_00 L2 
1142422;NM_001142423:NM_00114 
2424;NM_001142425;NM_00114242 
6;NM_001142427;NM_001142428;h1 
M 001142429;NM_001142430;NM_0 
01-142431;NM_001142432;NM_0122 
86 

FLUOROURACIL NM_000251 mutS hawing 2, colon cancer, nonpatypords type 1 MSH2 18949393 
(E. cop 

FLUOROURACIL NM_005957 5,10-methylenelebahydrofolateuctese (NADPH) MTHFR 18633250,19203896 
FLUOROURACIL NM 002467 v-myc myelocylomelosis *al oncogene tomolog MYC 15585135, 18802399 resistance 

(mien) 
FLUOROURACIL NM _036311 nuclear receptor co-repressor 1 NCOR1 18927307 
FLUOROURACIL NM_004544 NADH dehydrogenase (ubiquInona) 1 alpha 

subcomplex, 10, 42kDa 
NDUFA 
10 

15585135 

FLUOROURACIL NM 001145412;NM_001145413:NM nudear factor (eryIhroid-derlved 2)-1te 2 NFE2L2 18692501 
_00 6164 

FLUOROURACIL NM_024522 Na+/K+ transporting.  ATPase Interacting 1 NKAIN1 16896004 
FLUOROURACIL NAL020201 64,3T-nusiedidase, milocbonddai NTSM 19219653 	 • . 
FLUOROURACIL NM 022731 nuclear casein kinase and cydln-dependent kinase 

substrate 1 
NUCKS 
1 

15585135 	
.: .. 



FLUOROURACIL filtil_001079524;b1M_001079525;NM 
_006452 

phosphortosyketinoimIdazole caboxylase, 
phosphcinbosylantinolmidazole succinocarboxamide 
synthekee 

PAICS 19219653 

FLUOROURACIL NM_001618 poly (ADP-ribose) polymerase 1 PARP1 15996812,16525653,19084572 apoptosis 
marker 

FLUOROURACIL NM_018908;NM_031501 prolocadherin alpha 5 PCDHA 
5 

15585135 

FLUOROURACIL NM 014891 PDGFA associated protein 1 PDAP1 15585135 
FLUOROURACIL NM_000926 progesterone mower PGR 15940066 
FLUOROURACIL NM_000944;NM_001130691;NM_00 

1130692 
protein phosphates° 3 (formerly 28), catalytic subunit, 
alpha Isofarm 

PPP3C 
A 

15585135, 18927307 

FLUOROURACIL NM_003981;NA4_199413;t4M_19941 
4 

protein regulator of cytokinesis i PRC1 17374387 altered by SFU 

FLUOROURACIL NM301081640;Nbl_006904 protein idnase, DNAecilvaied, catalytic polypeptide PRKDC 18546291 
FLUOROURACIL NM 000311;NM_001080121;/6430 

1080122;NM_001080123;NM_18307 
9 

orlon protein PRNP 15386405 unrelated 

FLUOROURACIL - - PSCD3 15585135 

FLUOROURACIL NM 002784 pregnancy speCilic bela-1-glyssidein 9 P SG9 17327601 
FLUOROURACIL NM_001005290;NM 001032290;NM 

001032291;Nio32636 
prang/seine-rich called-op§ 1 PSRC1 17374387 unrelated 

FLUOROURACIL -NM160264;NM_001083602;Nkt_00 
1083603;NM_001083604;NM_00108 
3505;NM_001083606;NM_00108360 
7 

patched homdog 1(Drosophila) PTCH1 18776995 

FLUOROURACIL NM_012212 pmstaglandln reductase 1 PTGR1 15585135 
FLUOROURACIL NM_000963 prostaglandln-endoperoxide synlhase 2 (prostaglandin 

Gill synlhase and cydooxygenase) 
PTGS2 12414664, 18695918 

FLUOROURACIL NM_002874 RAD23 homolog B (S. cerevisiae) RAD23 
B 

15067352 resistance 

FLUOROURACIL NM,80585 receptor (G protein coupled) activity modifying protein 
1 

RAMP1 16896004 

FLUOROURACIL NM_000321 rellnoblastoma 1 RB1 18383818, 18678097 
FLUOROURACIL NM_001135255, V.;'.. 001135256;NM 

005610 
rethoblestoma binding protein 4 RBBP4 18678097 

FLUOROURACIL IT1M_001145138,t; M„021975 v-rel retkuloendolbelkeis *al oncogene homolog A 
liven) 

RELA 19003803 

FLUOROURACIL NM_001128617;Nm_031922 RALBP1 associated Eps domain containing 1 REPS1 18927307 



FLUOROURACIL NM_025126;NM 194271 ring finger protein 34 RNF34 "IR715526 resistance 
FLUOROURACIL NM_000967;NM_001033853 ribosomal protein L3 RPL3 15585135 
FLUOROURACIL NM_001034 ribonucleotide reductase M2 polypeptide RRM2 16896004 target 
FLUOROURACIL NM_001015055;NM_001015056;NM 

_033046 
rhotekin RTKN 15480428 resistance 

FLUOROURACIL NM_005980 3100 calcium timing proton P SlOOP 18636193 
FLUOROURACIL NM_020974 signal peptide, CUB domain, EGF-like 2 SCUBE 

2 
16896004 

FLUOROURACIL NM_001136528;NM_001136529;14M 
_001136530;NM 006216 

serpin pepildase inhbitor, dade E (nexin, plasminogen 
activator inhibitor type 1), member 2 

SERPI 
NE2 

17327601 unrelated 

FLUOROURACIL NM_006142 stratifin SFN 15999354 
FLUOROURACIL NM_000193 sonic hedgehog I 	nx rolar (Drosophila) SHH 18776995 
FLUOROURACIL NM_001078174;NM_001078175;NM 

_001078176;NM_001078177;NM_00 
4955 

solute carrier fan* 29 (nucleoside transporters), 
member 1 

SLC29 
Al 

18383843, 18992248 

FLUOROURACIL NM_005631 smoothened homolog_(Drosophila) SMO 18776995 
FLUOROURACIL NM_003082 small nuclear RNA activating complex, polypeptide 1, 

43kDa 
SNAPC 15585135 

FLUOROURACIL NM 003090 small nuclear ribonudeoprotein polypeptide A' SNRPA 
1 

18927307 

FLUOROURACIL NM_003109;NM_138473 Spl transcription factor SP1 18927307 

FLUOROURACIL NM_005417;NM_198291 v-src sarcoma (Schmidt-Ruppin A-2) viral oncogene 
homolog (avian) 

SRC 18794807 

FLUOROURACIL NM_003130;NM_198901 sorcin SRI 18423116 
FLUOROURACIL NM_006262 serineltveonine kinase 4 STK4 18927307 
FLUOROURACIL NM_016169 suppressor of (used hornolcg (Drosophila) SUFU 18776995 

FLUOROURACIL NM_030756 transcription factor 741ke 2 (T-cell spedfic, HMG-boxL TCF7L2 18678097 
FLUOROURACIL NM_005652 lelomeric repeat binding factor 2 TERF2 15585135 
FLUOROURACIL NM_198253;NM_198255 telomerase reverse transcriplase TERT 18396642 
FLUOROURACIL NM_003246 Ihrombosponan 1 TH8S1 18757417 
FLUOROURACIL NM_018271 threonine synthase-like 2 (S. cerevisise) THNSL 

2 
16896004 

FLUOROURACIL NM_004614 thymidine Iciness 2, mitochondrial TK2 19219653 
FLUOROURACIL NM_003265 toll-like receptor 3 TLR3 18779317 
FLUOROURACIL NM_021109 thymosin beta 4, X-linked TMSB4 

X 
16364925 

FLUOROURACIL - TMSL8 15067352 



FLUOROURACIL NM_003842;NM_147187 tumor necrosis factor receptor superfamily, member 
106 

TNFRS 
F1013 

17922852 death pathway 

FLUOROURACIL NM_003810 tumor necrosis factor (ligand) superfemfly, member 10 TNFSF 
10 

19106633 

FLUOROURACIL NM_003808;NM_172087;NM_17208 
8 

tumor neaos1s factor (Nand) euperfamlly, member 13 TNFSF 
13 

18423122 

FLUOROURACIL NM_003286 topolsomerase (DNA) I TOP1 18509181 
FLUOROURACIL NM_001067 topolsomerase (DNA) 8 alpha 170kDa TOP2A 18465341 

FLUOROURACIL NM_000546;Nkt_001126112;Nk4_00 
1126113;NM_001126114;NM_00112 
6115;NM_001126116;NM_00112611 
7 

tumor protein p53 TP53 15940066, 15999354, 16077963, 
16168113, 18498133, 18600534, 
18698031, 18779317, 18930000, 
19015155,12082016,19106633 

death pathway 

FLUOROURACIL NM_001126240;NM_001126241;NM 
301126242;NM_005427 

tumor protein p73 TP73 18714155 

FLUOROURACIL NIA_000365;NM_001159287 trbsephosphate Isomerese 1 TPI1 18309519 
FLUOROURACIL Niv1.000367 tiopurine Smelhyltransferase TPMT 1892730T 

FLUOROURACIL NM_008472 thloredosin Wresting protein D(NIP 18930000 

FLUOROURACIL NA1001093771;NM_003330;NM218 
2729;f4M_182742-NM_182743 

thloredoidn reductase 1 TXNRD 
I 

19219653 

FLUOROURACIL NM_001113755;NM_001113756;NM 
001953 

ihyrnidlne phosphorylase TYMP 15655543, 17454858 sensitivity 

FLUOROURACIL NM_001071 thymidylate synthetase TYMS 15067352, 15213713, 15239142, 
15737843, (following) _ 

resistance 

(following) 15788669,18794807,19020767,15655543,18633250,18505590,10482907,18607850, 16168113, 17454868, 184253 
18490900,19105824,18505590 181300534, 18676755, 18722050,19082493,18861526, 18794807, 18986760,18507058, 19074750, 

8, 18448328, 18490900,18593893, 18383874, 
19084572, 19219653,19084572 

FLUOROURACIL NAL007019;NM_181799;NM_18180 
0;NM_181801;NM_181802;NM_18113 
03 

ubiquitin-conjugating enzyme E2C UBE2C 17374387 

FLUOROURACIL NM 000463 UDP glucuronosyltrensferese 1 family, polypeplide A1 UGTIA 
.1 

18797458 

FLUOROURACIL NM_000373 uridine monophosphate syn hetes° UMPS 19020767,19020740, 19082440, 19084572 

FLUOROURACIL NM_003362;NM_080911 uracil-DNA glycosylase UNG 18714155 
FLUOROURACIL NM 003364;NM_181597 uridine phosphorylase 1 UPP1 15067352 sensitivity 

FLUOROURACIL NM_145052 weal phosphodbosyltransferase (FURL) bomolog (S. 
cerevisiae) 

UPRT 18575323 sensibly 

FLUOROURACIL NM_004182;NM 153477 ubiquitously-expressed transcript UXT 15585135 



FLUOROURACIL NM_001025366;NM 0010253137;NM 
001025368;NM_001025369;NI100 

71025370;NM_001033756;g4_00337 
6 

vascular endothelial growth factor A VEGFA 18494554 

FLUOROURACIL - - WBSC 
R1 

15585135 

FLUOROURACIL NM_017523;NM 199139 XIAP associated factor 1 XAF1 15843754 sensitivity 
FLUOROURACIL NM_021141 X-ray repair complementing defective repair In Chinese 

hamster cells 5 (double-strand-break rejoining) 
XRCC5 18546291 

FLUOROURACIL NM_001469 X-ray repair complementing defective repair in Chinese 
hamster cells 6 

XRCC6 18546291 

FLUOROURACIL NM_024493 zinc finger with KRAB and SCAN domains 3 ZKSCA 
N3 

18519692 

FLUOROURACIL NM_001005368;NM_006973 zinc finger protein 32 ZNF32 17327601 
FLUOROURACIL NM_024762 zinc finger protein 552 ZNF552 16896004 
FLUOROURACIL NM 144690 zinc finger protein 582 ZNF582 17327601 
FLUOROURACIL NM 005089 zinc finger (CCCH type), RNA-binding motif and 

serinelarginine rich 2 
ZRSR2 17327601 

CAPECITABINE NM_001024849;NM 001740 seineXtin CANX 18678097 drug activation 
CAPECITABINE Nlvf_001025194;NL001025195;NM 

._001266 
carboxylesterase 1 (monocytehneacitage serIne 
esterase 

CES1 15687373 drug activation 

CAPECITABINE NM_003869;NM_198061 carboxylesterase 2 (intestine, liver) CES2 15687373, 18473752 drug activation 
CAPECITABINE NM_024922 carboxylesterase 3 CES3 15687373 reverse toxicity 
CAPECITABINE NM_000110 dihydropytimidine dehydrogenese DPYD 18846242 
CAPECITABINE NM 002229 	 jun B voto-oncogene JUNB 18678097 
CAPECITABINE NM 002393 Mdm4 p53 binding protein homolog (mouse) MDM4 18678097 
CAPECITABINE NM_001127891;NM 004530 matrix metallopepfidase 2 (gelatines° A, 72kDa 

gelatinase, 72kDa type IV colagenase) 
MMP2 18678097 

CAPECITABINE NM_000321 relinoblasiorna 1 RB1 18678097 
CAPECITABINE NM_001135255;NM_001135256;NM 

_005610 
retinoblastoma binding protein 4 RBBP4 18878097 

CAPECITABINE NM_030756 transcnifion factor Nils 2 (T-cell specific, HMG-box) TCF7L2 18678097 
CAPECITABINE NM_001071 Ihymidylate synthatase TYMS - resistance 
GEMCITABINE NM_004324;NM 138761;NM_13876 

3:NM 138764;Nit4_138765 
BCL2-assodated X protein BAX 15770523 death pathway 

GEMCITABINE NM 0110633;NA4_000657 B-call CLUffphoma 2 BCL2 15770523 resistance 
GEMCITABINE NM1004346;NM_032991 caspase 3, arnica's-related cysteine peptidase CASP3 15770523 death pathway 



GEMCITABINE NM_001785 cytidine deaminase CDA 18728667 
GEMCITABINE NM_000389;NM_078467 cyclin-dependent ldnase Inhibitor to (p21, Cipl) CDKN1 

A 
15770523 sensitivity 

GEMCITABINE - - CMPK - sensitivity 
GEMCITABINE - cytochrome c oxidase III COX3 17428446 
GEMCITABINE NM_001818 poly (ADP-ribose) polymerase 1 PARP1 15770523 altered by 

DRIC 
GEMCITABINE NM_002613;NM_031268 3thosphoinositide dependent protein Idnese-1 PDPK1 16782806 resistance 
GEMCITABINE NM 001145547;NM_032905 RNA binding motif protein 17 RBM17 16061639 resistance 
GEMCITABINE NM 001033 ribonucleolide reductase M1 RRM1 • resistance 
GEMCITABINE NM_001078174;NM 001078175;NM 

_001078176;NM_001078177;NM_00 
4955 

solute carrier family 29 (nucleoside transporters), 
member 1 

SLC29 
Al 

18383843, 18490900, 
18728667,18452103, 18992248, 
18992248,18383843 

drug uptake 

GEMCITABINE NM_000546;NM_001126112;NM_00 
1126113;NM_001126114:NM_00112 
6115;NM_001126116;NM_00112611 
7 

tumor protein p53 TP53 12082016 unrelated 

GEMCITABINE NM..001113755;NM_001113758;NM 
_001953 

elYntlrfele phosphorylase TYMP 18728887 

GEMCITABINE NM_001071 Ihymidylale synlhelase -roils - resistance 
CYCLOPHOSPHA 
MIDE 

NM_000927 ATP-binding cassette. sub-family B (MDR/TAP), 
member 1 

ABCB1 12576456 resistance 

CYCLOPHOSPHA 
MIDE 

NM_004996;NM_019862:NM 01989 
8;NM_019899;NM_019900 

ATP-binding cassette, sub-family C (CFTRIMRP), 
member 1 

ABCC1 12576456 resistance 

CYCLOPHOSPHA 
MIDE 

NM_004827 ATP-binding cassette, sub-family G (WHITE), member 
2 

ABCG2 12576456 resistance 

CYCLOPHOSPHA 
MIDE 

NM 001101 actin, beta ACTB 12167460 

CYCLOPHOSPHA 
MIDE 

NM_000689 aldehyde dehydrogenase 1 family, member Al ALDH1 
Al 

12513786, 17403535, 17502835, 18496131 

CYCLOPHOSPHA 
MIDE 

NM_000690 aldehyde dehydrogenase 2 Family (milcchondria8 ALDH2 17403535 

CYCLOPHOSPHA 
MIDE 

NM_000691;NM_001135167;NM_00 
1135168 

aldehyde dehydrogenase 3 family, gremberA1 ALDH3 
Al 

18496131 

CYCLOPHOSPHA 
MIDE 

NM_001629 arachidonate 50poxygenase-acIvaling protein ALOX5 
AP 

17403535 

CYCLOPHOSPHA 
MIDE 

NM 001144 aulocrine motility (actor receptor AMFR 16896004 



CYCLOPHOSPHA 
MIDE 

R1001146 arigiopoielin 1 ANGPT 
1 

17403535 

CYCLOPHOSPHA 
MIDE 

NM_012068 activating transcription factor 5 ATFS 17403535 

CYCLOPHOSPHA 
MIDE 

K4_004323 BM-associated athanogene BAG1 16322899 sans:My 

CYCLOPHOSPHA 
MIDE 

NM_033028 Bardet-thedl syndrome 4 BBS4 16896004 

CYCLOPHOSPHA 
MIDE 

NM_000633;NM_000657 B-cell CLUlymphoma 2 rBCL2 11723234,14503796. 15940066, 
16322899 

sensitivity 

CYCLOPHOSPHA 
MIDE 

NM_003766 bedin 1, autophagy related BECN1 16896004 

CYCLOPHOSPHA 
MIDE 

NM 001197 BCL2-interecting killer (apoplosts-inducing) 61K 17403535 

CYCLOPHOSPHA 
MIDE 

NM 001725 bacteriadal/permeabSity-increasing protein BPI 17403535 

CYCLOPHOSPHA 
MIDE 

NM_001130914XM 006e06 BTG family, member 3 STG3 16896004 

sensitivity CYCLOPHOSPHA 
MIDE 

NM_001007793$1-004725 budding uninhibited by benzirritdazoles 3 tromolog 
(yeast) 

81.1133 16322899 

CYCLOPHOSPHA 
MIDE 

- - C13OR 
F27 

17403535 

CYCLOPHOSPHA 
MIDE 

NM2301218;NM 206925 carbonic anhydrase XII CA12 96896004 

CYCLOPHOSPHA 
MIDE 

NM_000067 carbonic anhydrase II CA2 17403535 

CYCLOPHOSPHA 
WOE 

NM_001223;NM_033292;NM_03329 
3;NM_033294;N 1233295 

caspase 1, apoptosis-related cysterie peptidase 
(interleukin 1, beta, converlase) 

CASP1 17403535 

CYCLOPHOSPHA 
MIDE 

NM_004346;NM 032991 caspase 3, apoptosis-related cysteine peptidase CASP3 11723234, 14503796, 16675587 death pathway 

CYCLOPHOSPHA 
MIDE 

NM_001229;NM_032996 caspase 9, apoptosls-related cysteine peptidase CASP9 11723234 death pathway 

CYCLOPHOSPHA 
MIDE 

N14_006893 calm COIN 17475930 

CYCLOPHOSPHA 
MIDE 

NIL006201 chernoldne (C-C moll() receptor 8 CCR8 17403535 

CYCLOPHOSPHA 
MIDE 

NM_004064 cyclin-dependent lenese inhibitor 18 (p27, 101) CDKN1 
B 

16322899 sensitivity 

CO 



CYCLOPHOSPHA 
MIDE 

NM 001865 cytochrome c oxidase subunit Vila polypeplide 2 (fiver) COX7A 
2 

17403535 

CYCLOPHOSPHA 
MIDE 

NM_003650 cysts& F Oeukocystafin) CST7 17403535 

CYCLOPHOSPHA 
MIDE 

NM_001012329;NM_020248 catenin, bete Interacting protein 1 CTNNB 
IP1 

16322899 resistance 

CYCLOPHOSPHA 
MIDE 

NM 001332 cetenin (cedherh-essoclated protein), delta 2 (neural 
plakoptillwelated atm•repeat protein) 

CTNND 
2 

16896004 

CYCLOPHOSPHA 
MIDE 

NM_004390;NM_148979 cathepela H CTSH 17403535 

CYCLOPHOSPHA 
MIDE 

• CTSL 17403535 

CYCLOPHOSPHA 
NUDE 

NM_000104 cytochrome P450, family 1, subfamily B, potypeptide 1 CYPIB 
1 

12167460 

CYCLOPHOSPHA 
MIDE 

• CYP26 
1 

11933215,16 

CYCLOPHOSPHA 
MIDE 

NM 000767 cylochrome P450. far* 2, subfamily B, polypeptlde 6 CYP2B 
6 

10919648, 12498089,11389073, 
12872138,15248218. 
15769884,18633247,18212249, 
16322699,17502835, 
17502835,16183265,12872138, 
18496131 

drug activation 

CYCLOPHOSPHA 
MIDE 

14M_000769 cytochrome P450, family 2, subfamily C, polypeplide 
19 

CYP2C 
19 

15248218, 16116487, 17502835, 18498131 

CYCLOPHOSPHA 
MIDE 

NM_000771 cylochrome P450, family 2, subfamily C, polypeptide 9 CYP2C 
9 

10991840, 18496131 

CYCLOPHOSPHA 
MIDE 

NM 017460 cylochrome P450, famlly 3, subfamily A, polypeptide 4 CYP3A 
4 

17502835, 18496131 

CYCLOPHOSPHA 
MIDE 

NM, 000777 cytochrome P450, famHy 3, subfamily A, polypeplide 5 CYP3A 
5 

17502835, 18496131 

CYCLOPHOSPHA 
MIDE 

NM_006094;NM024767;NM_18264 
3 

deleted in liver cancer 1 DLC1 17403535 

CYCLOPHOSPHA 
MIDE 

NM_005494;NM_058246 Drat (Hsp40) homolog, subfamily B, member 6 DNAJB 
6 

17475930 

CYCLOPHOSPHA 
MIDE 

Nti4_014934;NM_198968 DAZ Interacting protein 1 DZIP1 17403535 

CYCLOPHOSPHA 
MIDE 

NM_001949 E2F transcription factor 3 E2F3 18896004 



CYCLOPHOSPHA 
MIDE 

NM 005228;NM-201282;NM.20128  
3;NM_201284 

epidermal  growth factor receptor  (erVihrebinstic 
leukemia viral_tv-erb-b) oncogene homolog, avian) 

EGER 15981280 resistance 

CYCLOPHOSPHA 
MIDE 

NM_001412 eukaryohc translation initiation factor 1A, X-linked ElF1AX 16322899 resistance 

CYCLOPHOSPHA 
MIDE 

NM_004095 eukaryolic translation initiation factor 4E binding 
protein 1 

EIF4EB 
P1 

16322899 resistance 

CYCLOPHOSPHA 
MIDE 

NM_001135554;NM_001135555;NM 
_001431 

erythrocyte membrane protein bend 4.141ke 2 EPB41L 
2 

17403535 

CYCLOPHOSPHA 
MIDE 

NM_001005882;01-004448 v-erb-b2 erythroblastic leukemia viral oncogene 
homolog 2, neuraglioblastoina derived oncogene 
homolog (avian) 

ERBB2 15834926, 15940066, 17010609 resistance 

CYCLOPHOSPHA 
MIDE 	• 

Nit_001042599;NM_005235  v-erb-a erythroblastic leukemia viral oncogene 
homolog 4 (avian) 

ERBB4 16896004 

CYCLOPHOSPHA 
MIDE 

NM_001136154;NM_001136155;NM 
0344149;NM_182918 

v-ets erythroblastosis virus E26 ancogene hanolog 
(avian) 

ERG 17403535 

CYCLOPHOSPHA 
MIDE 

NIA_000125;NM_001122740;NM_00 
1122741;NM301122742 

estrogen receptor 1 ESR1 16322899 

CYCLOPHOSPHA 
MIDE 

NM_00104027514M_001040276;NM 
_001437 

estrogen receptor 2 (ER beta) ESR2 16322899 

CYCLOPHOSPHA 
MIDE 

NM_601993 coagulation factor la (thrornboplesttn, Issue factor) F3 17403535 

CYCLOPHOSPHA 
MIDE 

N1022110 FK506 binding protein like FKBPL 14503796 

CYCLOPHOSPHA 
MIDE 

NM_003088 fascin homolog 1, actin-burding protein 
(Strongylocenlrotuss 

FSCN1 17403535 

CYCLOPHOSPHA 
MIDE 

NM_002037;NM_153047;NM_153041 
8 

FYN oncogene related to SRC, FGR, YES FYN 17403535 

CYCLOPHOSPHA 
MIDE 

NM_000156;NM_138924 guanidinoacetate N-methyltransferase GAMT 16896004 

CYCLOPHOSPHA 
MIDE 

NM_001143830;NM_005256;NM_17 
7553 

growth arrest-specific 2 GAS2 17475930 

CYCLOPHOSPHA 
MIDE 

NM_001145453;NM_005264;NM_14 
5793 

GDNF family receptor alpha 1 GFRA1 16896004 

CYCLOPHOSPHA. 
MIDE 

NM 000824 glycine receptor, beta GLRB 17403535 

CYCLOPHOSPHA 
MIDE 

NM...018841 guanine nucleotide binding protein (G protein), gamma 
12 

GNG12 17403535 

CYCLOPHOSPHA NM_001039847;NM_001039848;NM glutathione peroxidase 4 (phosphollpid GPX4 17475930 

LA 



MIDE _002085 hydroperoxiS) 
CYCLOPHOSPHA NM_145740 glutathione S-transferase alpha 1 GSTA1 12516103, 16;196131 PolYmorPhisrns 
MIDE 
CYCLOPHOSPHA NM_000852 jutathione S4ransferase pl 1 GSTP1 18496131 
MIDE 
CYCLOPHOSPHA NM_001520 general transcdption factor IIIC, potypeptide 1, alpha GTF3C 16322899 resistance 
MIDE 220kDa 1 

CYCLOPHOSPHA NM_002140;NM031262;NM_03126 heterogeneous nudear dbonudeoprotein K HNRNP 17475930 
MIDE 3 K 

CYCLOPHOSPHA NM_002162 intercellular adhesion mdecule 3 ICAM3 17403535 
MIDE 
CYCLOPHOSPHA NM_001552 insulin-like grovAh factor biding protein 4 IGFBP4 16898004 

MIDE 
CYCLOPHOSPHA NM_000575 intedeuldn 1, alpha ILIA 16636934 
MIDE 
CYCLOPHOSPHA NM_001137673;NM_004516;NM_01 interfedch enhancer tinting factor 3, 90kDa ILF3 16322899 resistance 

MIDE 2218;NM 017620;NM 153464 
CYCLOPHOSPHA NM 005544 insulin receptor substrata 1 IRS1 16322899 sensitivity 

MIDE 
CYCLOPHOSPHA - - JMJD2 10896004 

MIDE B 
CYCLOPHOSPHA NM_014867 ketch repeal and BTB (POZ) domain containing 11 KBTBD 17403535 

MIDE 11 

CYCLOPHOSPHA NM_020853 KIAA1467 KIAA14 16896004 
MIDE 67 

CYCLOPHOSPHA NM 007054 ldnesin family member 3A KIF3A 16896004 

MIDE 
CYCLOPHOSPHA NM_002305 lean, galactoside-binding, soluble, I LGALS 17403535 

MIDE 1 

CYCLOPHOSPHA NM_000240 monoamine oxidase A MAOA 17403535 

MIDE 
CYCLOPHOSPHA NM_001315;NM_139012;NM_13901 mitogon-activated protein kinase 14 MAPKI 16322899 sensitivity 

MIDE 3;NM 139014 4 
CYCLOPHOSPI-LA NM_001123066;NM_001123067;NM mlcrolubule-assodated protein tau MAPT 16896004 unrelated 

MIDE _005910;NM_016834;NM_016835;N 
M_016841 

CYCLOPHOSPHA NM_002356 myrisioylated alaninench protein Jenne C substrate MARCK 1/403535 

MIDE S 

to 
1•••• 



CYCLOPHOSPHA 
MIDE 

N14_199072 MyoD family inhbitor domaki containing MDFIC 17403535 

CYCLOPHOSPHA 
MIDE 

—$8/1_015335 mediator complex subunit 13-like MED13 
L 

16896004 

CYCLOPHOSPHA 
MIDE 

N14_014791 Rant embryonic budgie zipper Idnase MELK 18896004 

CYCLOPHOSPHA 
MIDE 

NM_024042 metealn, gild cell diffarerdiation regulator METRN 18896004 

CYCLOPHOSPHA 
MIDE 

NAL002412 0-6-methylguanine-DNA mathyltransferese MGMT 15741301. 17403535 resistance 

CYCLOPHOSPHA 
MIDE 

N11002417 antigen Identified by monoclonal antibody 10-67 MKI67 15940086 

CYCLOPHOSPHA 
MIDE 

NM...001031666;NM_001031809;NM 
—006138 

membrane-spanning 4-dontabs, subfamily A, member 
3 (hematopoletio cell-specific) 

MS4A3 17403535 

CYCLOPHOSPHA 
MIDE 

N11_002463 myxovine (influenza virus) resistance 2 (mouse) MX2 17403535 

CYCLOPHOSPHA 
MIDE 

NM 004538;NM_022892 NLR family, apoptosis inhibitory protein NAIP 18322899 BIRC1 - 
sensitivity 

CYCLOPHOSPHA 
MIDE 

- NK4 17403535 

CYCLOPHOSPHA 
MIDE 

NM_024522 Na+IK+ transporting ATPase interacting 1 NKAIN1 16896004 

CYCLOPHOSPHA 
MIDE 

tfit_002564;NM_176071;NM_17607 
2 

purinergic receptor P2Y, G-protein coupled, 2 P2RY2 17403535 

CYCLOPHOSPHA 
MIDE 

NM_007203;NM_147150 PALM2-AKAP2 readthrough transcript PALM2- 
AKAP2 

17403535 

CYCLOPHOSPHA 
MIDE 

NM_000926 progesterone receptor PGR 15940066 

CYCLOPHOSPHA 
MIDE 

NM 003311 pteckstrin homdogyae domain, family A, member 2 	1  PHLDA 
2 

17403535 

CYCLOPHOSPHA 
WOE 

NM_000302 Procollagen-lysine 1, 2-oxogiutarate 5-dioxygenese 1 PLOD? 16322899 resistance 

CYCLOPHOSPHA 
MIDE 

NM_001064 procollagen-lysine, 2-ozoglutarate 5-doxygenese 3 PLOD3 16322899 resistance 

CYCLOPHOSPHA 
MIDE 

NM_000941 P450 (cytochrome) oxidoreductase POR 10919648 

CYCLOPHOSPHA 
MIDE 

NM 002777 protelnase 3 PRTN3 17403535 



CYCLOPHOSPHA 
MIDE 

NM_002790 proleasome (prosome, macmpain) suburit, alpha type, 
5 

PSMA5 17475930 

CYCLOPHOSPHA 
MIDE 

NM_005855 receptor (G protein-coupled) windy modifying protein 
1 

RAMPI 16896004, 17403535 

CYCLOPHOSPHA 
MIDE 

NM 001008710;NM 001008711;NM 
_001008712;NM 006887 

RNA binding protein with mulliple splldng RBPMS 17403535 

CYCLOPHOSPHA 
MIDE 

NM_002934 nbonudease, RNese A family, 2 elver, eosinophil- 
derived neurotoxin) 

RNASE 
2 

17403535 

CYCLOPHOSPHA 
MIDE 

NM 006570 Ras-related GTP binding A RRAGA 17403535 

CYCLOPHOSPHA 
MIDE 

NM_001102669;NM_012250 related RAS viral (ma) oncogene homolog 2 RRAS2 17403535 

CYCLOPHOSPHA 
MIDE 

NM_001034 dbonudeolde reductase M2 polypep6de RRM2 16896004 resistance 

CYCLOPHOSPHA 
MIDE 

NM_016434;NM_032957 regulator of telomere elongation helksse 1 RTEL 1 17475930 

CYCLOPHOSPHA 
MIDE 

NM 005980 8100 caldue bkiding protein P S100P 17403535 

CYCLOPHOSPHA 
MIDE 

NM_020974 signal peptide, CUB domain, EGF-like 2 SCUBE 
2 

16896004 

CYCLOPHOSPHA 
MIDE 

NM_003118 secreted protein, acidic, cysteine-rich (osteonectin) SPARC 17403535 

CYCLOPHOSPHA 
MIDE 

NM_003132 spermIdine synthase SRM 16322899 resistance 

CYCLOPHOSPHA 
MIDE 

NM_021978 suppression of tumortgentaty 14 (colon ordnoma) ST14 16322899 resistance 

CYCLOPHOSPHA 
MIDE 

NM_013233 serine threonine khan 39 (STE20ISPS1 handog, 
yeast) 

STK39 16322899 sensItivity 

CYCLOPHOSPHA 
MIDE 

NM_, 018271 IhreonIne syrahase4ke 2 (S. cerevislae) THNSL 
2 

18896004 

CYCLOPHOSPHA 
MIDE 

NM_014220 fransmembrane 4 L six family member 1 TM4SF 
1 

17403535 

CYCLOPHOSPHA 
MIDE 

NM 001067 10Poisomerase (DNA) II alpha 170kDa TOP2A 18465341 

CYCLOPHOSPHA 
MIDE 

NM_000546;NM_001126112;NM_00 
1126113;NM 001126114;NM_00112 
6115;NM_081126116;NM_00112611 
7 

tumor protein p53 TP53 15940066 death pathway 



CYCLOPHOSPHA 
MIDE 

NM_024762 zinc finger protein 552 ZNF552 16896004 

IFOSFAMIDE NM_000633;NM_000657 8-cell CLUlymphoma 2 BM 11723234 
IFOSFAMIDE NM_001229;NM_032996 caspase 9, apoplosis-related cystelne peptidase GASPS 11723234 death pathway 

drug activation IFOSFAMIDE 14M_000762 cylochrome P450, Emily 2, subfamily A, polypeptide 6 CYP2A 
6 

12136253 

IFOSFAMIDE NM_000767 cytochrome P450, family 2, subfamily B, polypeptide 6 CYP28 
6 

15875221 drug activation 

IFOSFAMIDE NM,,017460 cylochrome P450, family 3, subfamily A, polypeptide 4 CYP3A 
4 

12136253, 15821045, 15875221 drug activation 

IFOSFAMIDE NM_000777 cytochrome P450, family 3, subfamily A, polypeptide 5 CYP3A 
5 

15821045, 15875221 drug activation 

IFOSFAMIDE NM 001130823;NM_001379 ONAlcytostne-5-yrnethyltransferase 1 DNMT1 - 
IFOSFAMIDE NM_000561;NM_146421 glutathione S-transferase mu 1 GSTM1 12868187 polymorphism / 

toxicity 
IFOSFAMIDE NM_000852 glutathione S-transferase p11 GSTP1 12868187 polymorphism! 

toxicity 
IFOSFAMIDE NM, 000853 glutathione 5-fransferase theta 1 GSTT1 12868187 polymorphism / 

toxicity 
MELPHALAN NM_004996;h1M_019862;NM_01989 

8;NM_019899;NM_019900 
ATP-binding cassette, sub-family C (CFTR/MRP), 
member 1 

ABCC1 11115505 resistance 

MELPHALAN NM_001012270;NM_001012271;NM 
_001168 

baculoviral IAP repeal-containing 5 BIRC5 16373717 

MELPHALAN NM_032982;NM 032983 caspase 2, epoptosis-related cysteine peptides. CASP2 14757846 death pathway 
MELPHALAN NM 004346;NM_032991 caspase 3, apoptosis-related cysteine peptidase CASP3 16951922 death pathway 
MELPHALAN NM_001785 	' cytidine deamlnase CDA 10830723 resistance 
MELPHALAN NM_000136 Fanconl anemia, complementation group C FANCC 16243825 
MELPHALAN NM 004629 Fanconi anemia, complementation group G FANCG 16243825 
MELPHALAN NM_145740 glutathione S-transferase alpha 1 GSTA1 15779864 unrelated 
MELPHALAN NM_000852 glutathione S4ransferase pi 1 GSTP1 15779864,27 unrelated 
MELPHALAN NM_000201 intercellular adhesion molecule 1 ICAM1 16025434 
MELPHALAN NM_002745;NM_138957 milogen-activated Eolein kinase 1 MAPK1 16025434 
MELPHALAN NM_001040056;NM_001109891;NM 

_002746 
mitogen-activated protein Idnase 3 MAPK3 16025434 

MELPHALAN NM_002412 O-6-methylguanine-DNA metyllrensferase MGMT 16039682 unrelated 
MELPHALAN NM_002413 micnasomal glutathione 8-Iransferase 2 MGST2 15779864 resistance 
MELPHALAN NM_006788 relA bincrtng protein 1 RALBP - resistance 



1 ------' 
MELPHALAN NM,.000594 tumor necrosis factor (TNF superfamily, member 2) TNF 16025434 
MELPHALAN NM_001071 thymidylateirthetese TYMS 10482907 
CARMUSTINE NM_000927 ATP-binding cassette, sub-famly B (MDR/TAP), 

member 1 
ABCB1 15239124 resistance 

CARMUSTINE NM 004996:NM 019862;NM_01989 ATP-binding cassette, sub4imay C (CFTRIMRP), ABCC1 12653207 resistance 
8;NM 019899;NM 019900 member 1 

CARMUSTINE M4_005159 actin, alpha, cardiac muscle 1 ACTC1 15980968 
CARMUSTINE N10_001615 actin, gamma 2, smooth muscle, enteric ACTG2 15980968 
CARMUSTINE NM_001102;NM_001130004;NM00 adlnin, alpha 1 ACTN1 15980968 

1130005 
CARMUSTINE NM_003815;lilk,207191;NM,20719 ADAM metiopeplidese domain 15 ADAM' 15980968 

4,Nh1_207195;NM_207196,64_2071 5 
97 

CARMUSTINE N11_005099 ADAM metalopeptidase with Ihrontosponclin type 1 
moth.  4 

ADAMT 
34 

15980968 

CARMUSTINE NItt_001099733;NM_001117 adenylete cydase activating polypeptide 1 (pituitary) ADCYA 15980968 
P1 

CARMUSTINE NM_000679 edrenergic, alpha-1B-, receptor ADRA1 15980968 
B 

CARMUSTINE NI4_000029 angiolensinogen (serph peptidase inhibitor, trade A, 
member 8J 

AGT 11034089 

CARMUSTINE - • • AGTRL 15980968 
1 

CARMUSTINE NM_001626 *eh mine thymoma viral oncogene homolog 2 AKT2 15980988 
CARMUSTINE N14_000031 amIndetruknate delta-, dehydratase MAD 15980968 
CARMUSTINE NM_001039130;Nk_001039131;t4M arechrdonate 154ipoxygenase, type B ALOX1 15980988 

_001141 58 
CARMUSTINE NMfi00479 antl-Mullerian hormone AMH 15980968 
CARMUSTINE W4_005883 adenomatoeis polyposis coli 2 APC2 15980968 
CARMUSTINE NM_001169 acpmporin 8 AQP8 15980968 
CARMUSTINE - - ARGBP 15980968 

2 . 
CARMUSTINE NM_005731;NM_152862 actin related Proteln 2/3 complex, suburdt 2, 34kDa ARPC2 15980968 
CARMUSTINE NM_001136215;NM_003976;NM_05 ertemin ARTN 15980968 

7090;NM_057091;NM 057160 
CARMUSTINE NM_004192 eastylsentonin 0-methydransferaseilte ASMTL 15980968 

Vi 



CARMUSTINE NM_152296 ATPase, Na+/K+ transporting, alpha 3 polypeplide ATP IA 
3 

15980968 

CARMUSTINE NM_000705 ATPase, H+/K+ exchanging, beta potYPePede ATP4B 15980968 
CARMUSTINE NM_001001975;NM_001887 ATP syntheses H+ transporting, mitochondria! Fl 

complex, dela subunit 
ATP50 15980968 

CARMUSTINE NM .001694 ATPase,H+ transporting. lysosomal 16kDa, VO subunit ATP6V 15980968 
OC 

CARMUSTINE NM_007245;NM_145714;NM_14841 ataan 24the ATXN2 15980968 
4;NM_148415;NM_148416 L 

CARMUSTINE NM_000706 argInhe vasopressin receptor IA AVPR1 15980968 
A 

CARMUSTINE NM 004776 U0P-Getbeitage..NAc beta 1,4- galeclosyltransferase, 

ode 5 

B4GAL 
75 

15980968 

CARMUSTINE NM_001144888;NM_006340;NM_01 BAH -associated protein 2 BAIAP2 15980968 
7450;NM_017451 

CARMUSTINE NM_003933 BAH-asscclated protein 3 BAJAP3 15980968 
CARMUSTINE NM 003921 B-CSII aliblinPhOrna 10 BCL10 15980968 
CARMUSTINE NM_000633NMJ00857 B-cell al/lymphoma 2 BCL2 16187019 resistance 
CARMUSTINE NM_001191;NM_138578 I FICL24lite 1 BCL2L1 16187019 
CARMUSTINE NM_003766 bedln 1, autophapy related BECN1 15980968 
CARMUSTINE NM_001003398;NM_001714 Maeda! D homolog 1 (Drosophila) BICD1 15980968 
CARMUSTINE NM_001715 B lymphoid tyrosine Idnase BLK 15980968 
CARMUSTINE NM_001719 	• bone nic•rphogenetic protein 7 BMP7 15980968 
CARMUSTINE NM_001519;NM_145685 BRF1 homolog, subunit of RNA polymerase Ill 

iransaiplion !radon factor 11113 (S. cerevisiae) 
BRE1 15980968 

CARMUSTINE NM 001215 cad1011ic anhYdrase VI CM 15980968 
CARMUSTINE NM_001740;NM_007087;NM_G0708 C£dbIndln 2 CALB2 15980968 

8 
CARMUSTINE NM_002982 dlemoldne (C-C moot) ligand 2 CCL2 15980968 
CARMUSTINE NM_001039490;h1k854357;NM_13 CD151 mdecule (Rapp blood group) CD151 15980968 

9029;NM_139030 
CARMUSTINE NM_001040059;NM_00125I CD68 molecule C068 15980968 
CARMUSTINE NM_001783;NM 021601 CD79a molecule, immunoglobulin-associated alpha CD79A 15980968 
CARMUSTINE NM_005191 CD80 moleale CD80 15980968 
CARMUSTINE NM_001790;NM_022689 cal division cycle 25 homolog C (S. pombe) CDC25 15735757 

C 
CARMUSTINE NM_001260 wit-dependent kinase 8 CDK8 15980958 



CARMUSTINE NM_000389;Nh4_078467 cycin-dependent Fame Inhibibr IA @21, (p1) COKN1 
A 

15735757 

CARMUSTINE NM_005193 caudal type homeobox 4 CDX4 15980968 
CARMUSTINE NM 001815 cardnoembryordc anligermelabd cell adhesion 

molecule 3 
CEACA 
M3 

15980968 

CARMUSTINE NM_005194 CCAAT/enhancer tang protein (C/E813), beta CEBPB 15980968 
CARMUSTINE Nik001114121;NM_001114122:NM 

_001274 
CHM dieckpoInt homotog (S. pantie) CHEK1 15735757 

CARMUSTINE NM 000741 cholinergic receptor, mumble 4 CHRM4 15980968 
CARMUSTINE NM_000749 chdlnergic receptor, *dirk, beta 3 CHRNB 

3 
15980968 

CARMUSTINE NM 005199 chollnergic rector,  nicotinic, gamma CHRNG 15980968 
CARMUSTINE NM_001824 orogen° Iciness, muscle CKM 15980968 altered by 

CNU 
CARMUSTINE NM_001835;NM_007098 dathrin, heavy chain-lice 1 CLTCL 

1 
15980968 

CARMUSTINE NM_003632 coda* associated protein 1 CNTNA 
Pi 

15980968 

CARMUSTINE NM_001851;NM_078485 ocRagen, type lx, alpha 1 COL9A 
1 

15980968 

CARMUSTINE NM_Q05205 cylochrome c oxidase subunit Via polypeplide 2 COX6A 
2 

15980968 

CARMUSTINE NM_004378 cellular reinoic add Nixing protein 1 CRABP 
1 

15980968 

CARMUSTINE NM_000755;NM_004003 carMine acetyltranderese CRAT 15980968 
CARMUSTINE NM_001887 crystian, beta B1 CRYBB 

1 
15980968 

CARMUSTINE NM_001900 Wenn D CST5 15980968 
CARMUSTINE NMa001142544A4 001330 cardlotrophin 1 CTF1 15980968 
CARMUSTINE NM 003798 calm% (cadherin-assoclabd protein), alpha -Ike 1 CTNNA 

L1 
15980968 

CARMUSTINE NM_000103;NM_031226 cylochrome P450, family 19, subfamly A, polypepbde 
1 

CYP19 
Al 

15980968 

CARMUSTINE NM_004762;NM_017456 cytchesIn 1 CYTH1 15980968 
CARMUSTINE NM_003587 DEAR (Asp-Giu-Ala-His) box polypeptlde 16 DHX16 15980968 
CARMUSTINE NM_001374 deoxybonuclease We 2 DNASE 

112 
15980968 

LA 



CARMUSTINE NM_004421 dishevelled, dsh homolog 1 (Dioso_phila) DVL1 15980968 
CARMUSTINE NM_001393 mdracellular matrix protein 2, female organ and 

adPcatte sPedba 
ECM2 15980968 

CARMUSTINE NM_001404 GUICEWOOC translation elongation factor 1 gamma EEF1G 15980988 
CARMUSTINE NM_001414 Starr& trans:don Matron factor 2B, subunit 1 

alpha, 26kDe 
EIF2B1 15980968 

CARMUSTINE NM_002212;NM_181466;NM_18146 
8 

eutteryolic translation Matron factor 6 EIF6 15980988 

CARMUSTINE NM 000120;NM_001136018 ePoidde hydroktse 1, microsomal (xenobioUc) EPHX1 15980968 resistance?  
CARMUSTINE 	' NM 004451 estrogen-related receptor alpha ESRRA 15980968 
CARMUSTINE NM:004456;NM...152998 enhancer of zeste homoloj_2 (Drosophila) EZH2 15980968 
CARMUSTINE NM 000138 fibnilin 1 FBN1 15980968 
CARMUSTINE NM:000801;NM_054014 FK506 binding protein 1A, 121(Da FKBP1 

A 
15980988 

CARMUSTINE NM_001018876;NM_001018677;NM 
002027 

famesyltremsferase, CAAX box, alpha FNTA 15980958 

CARMUSTINE NM_001454 forkhead box J1 FOXJ1 15980968 
CARMUSTINE NM_002032 %ran, heavy polypaptide 1 FTH1 15980968 
CARMUSTINE NM 000146 ferrihn, light polyPeldide FTL 15980968  
CARMUSTINE NM_002037;NM_153047;NM_15304 

8 
FYN orcogene related to SRC, FOR, YES FYN 15880968 

CARMUSTINE NM_000807;NM_001114175 gamma-enil:butyric acid (GAM) A receptor, alpha 2 GABRA 
2 

15980968 

CARMUSTINE NM_000811 gamma-aminobutyric add (GABA) A receptor, alpha 6 GABRA 
6 

15980968 

CARMUSTINE NM_000156;NM 138924 guanidnoecetate N-melhyltransferase CAN'T 15980968 
CARMUSTINE NM 000805 gastrin GAST 15980968 
CARMUSTINE NM_003643 gIial cells mieskig homolog 1 (DrosopNia) GCM1 15980968 
CARMUSTINE NM_001493 GDP dissociation inhibitor 1 GDI1 15980968 
CARMUSTINE NM_001115156Wd_001494 GDP dissociation inhibitor 2 GDI2 15980968 
CARMUSTINE NI4_001131019;NM_002055 glial fibrillary ad& protein GFAP 15980968 
CARMUSTINE NM 004122-NM 198407 growth hormone seicretagogue receptor GHSR 15980968 
CARMUSTINE NM_000406;NM:001012753 gonadoirocilmaleasIng homone receptor GNRHR 15980968 
CARMUSTENE NM 004486 golgl autoentigen, goVn Jobb* a, 2 GOLGA 

2 
15980968 

CARMUSTINE NM...002078 golgi euloantlgen, pip subfamly a, 4 GOLGA 
4 

15980968 

LA 
00 



CARMUSTINE NM 000407 glycoprotein lb (platelet), beta  GP1BB 15980968 
CARMUSTINE NM_005298 G protein-coupled receptor 25 GPR25 15980968 
CARMUSTINE NM 001506 G proteln-coupled receptor 32 GPR32 15980968 
CARMUSTINE NM_005302 G protein-coupled receptor 37 (endothelin receptor 

type Bike) 
GPR37 15980968 

CARMUSTINE NM 003608 G protein-coupled receptor 65 GPR65 15980968 
CARMUSTINE NM_001030002;NM_005310 growth factor receptor-bound protein 7 GRBT 15980968 
CARMUSTINE NM_002087 _gremlin GRN 15980968 
CARMUSTINE NM 000637 gliMli 	ne reduclese GSR - target 

CARMUSTINE NM_145740 . glutalhione S-transierase al I'm 1 GSTA1 8395980 unrelated 

CARMUSTINE N14_000561;NM 146421 glutalhIcoe S-Iransferase mu 1 GSTM1 8395980 unrelated 

CARMUSTINE NM 0110649 hglutathlone 5-transferase mu 3 (brain) GSTM3 15247628, 8395980 resistance 

CARMUSTINE NM_000852 glutathione 8-transterase pi 1 GSTP1 16899598, 8395980 unrelated 

CARMUSTINE NM_002096 general transcription factor IIF, polypeptide 1, 74kDa GTF2F 
1 

15980968 

CARMUSTINE NM 002105 H2A histone family, member X H2AFX 15980968 

CARMUSTINE HADHS 
C 

15980968 

CARMUSTINE NM_051040427;NM_005326 hydroxyacylglulalhione hydrolase HAGH 15980968 

CARMUSTINE NM 005334 host can factor C1 (VP16-accessory protein) liCFC1 15980968 
CARMUSTINE NM_005517 high-mobilq group nucleosomal binding domain 2 HMGN2 15980968 

CARMUSTINE NM_000545 HNF1 homeobox A HNF1A 15980968 
CARMUSTINE NM 002141 homeobox A4 HOXA4 15980968 

CARMUSTINE NM 003259 intercellular adhesion molecule 5, telensephain ICAM5 15980968 

CARMUSTINE NM 000202;NM 006123 iduronate 2-sulfatase IDS 15980968 

CARMUSTINE NM_003897 Immediate early response 3 IER3 16980968 

CARMUSTINE NM 001099856:NM 001099857;NM 
001145255;NM_003639 

Inhibitor of kappa light polypeptide gene enhancer in B- 
cells, kinase game 

IKBKG 15980968 

CARMUSTINE NM_001567 inositol polyphosphate phosphatase-like 1 INPPL1 15980968 

CARMUSTINE NM_005542;NM_198336;NM_19833 
7 

iris& induced gene 1 INSIG1 15980968 

CARMUSTINE NM 005543 insulin-like 3.(Leydig cell) INSL3 15980968 

CARMUSTINE N10_005544 insuRn receptor substrate 1 IRS1 15980968 

CARMUSTINE NM005545;NM_201526 immunoglobulin superfarnily containing leucine-rich 
repeat 

ISLR 15980968 

CARMUSTINE NM_002204;NM_005501 integrin, alpha 3 (antigen C049C, alpha 3 subunit of 
VIA-3 receptor) 

ITGA3 15980968 

LA 



CARMUSTINE NM 002215 Interalpha ((jobulin)thibtor H1 1TIH1 15980968 
CARMUSTINE NM_000238;NM_172056;NM_17205 

7 
potassium voltage-gated channel, subfamily H (eag- 
related), member 2 

KCNH2 15980968 

LCARMUSTINE NM_0049114 kinesin family member 5A KIF5A 15980968 
CARMUSTINE NM_000422 keratin 17 KRT17 15980968 
CARMUSTINE NM_002277 keratin 31 KRT31 15980968 
CARMUSTINE NM_005558 !atm 1 1AD1 15980968 
CARMUSTINE NM_002287;NM_021706 leukocyte-associated Immunoglobulln-like receptor 1 LAIR1 15980968 
CARMUSTINE NM_000228;NM,901017402;NM_03 

1127641 
laninki, bete 3 LAMB3 15980968 

CARMUSTINE NM_002316 um homeobos transalPlon fader 1, bela LMX1B 15980968 
CARMUSTINE , NM 005578 lysyl oxIdase4lIce 1 LOXL1 15980968 
CARMUSTINE NM_002319 leudne-rich repeats and calponln homology (CH) 

demob containing 4 
LRCH4 15980968 

CARMUSTINE NM 006152 iymkhold-restricted membrane protein LRMP 15980968 
CARMUSTINE NM_001013836;NN1_001013837INM 

003550 
MAD1 mitotic arrest deficient-like 1 (yeast) MAD1L 

1 
15980968 

CARMUSTINE NM_004579 mitogen-acivated protein Idnase Iciness kinase kinase 
2 

MAP4K 
2 

15980968 

CARMUSTINE Nm_002753;NM_138980;NM_13898 
1;NM 138982 

mllogen-activated protein Idnase 10 MAPK1 
0 

15980968 

CARMUSTINE NM_000429 mellsonme adenosyltransferase I, alpha MAT1A 15980968 
CARMUSTINE NM_001012333;NM_001012334;NM 

002391 
midkine (neurlte groth-promoting factor 2) MDK 15980968 

CARMUSTINE NM_004774 mediator complex subunit 1 MEDI 15980968 
CARMUSTINE NM_001098270;NM_002409 mannosyl (beta-1,4-)-glycoprolein beta-1,4-N- 

acelyiglucosaminyilransferase 
MGAT3 15980968 

CARMUSTINE NM_002412 0-0-mcdhylguanine-DNA methyltransferese MGMT 15319033, 
15833865,16039682,15814657,16 
899598, 16033832 

resistance 

CARMUSTINE 144_002445;Nk4_138715;NM_13871 
6 

macrophage scavenger receptor 1 MSR1 15980988 

CARMUSTINE NM_002457 mudn 2, dlgomedc mucus/gel-forming MUC2 15980968 
CARMUSTINE NM_002461 mevalonale (ciphosiho) decarboxylase MVO 15980968 
CARMUSTINE NM_004997 myosin binding protein H MYBPH 15980968 
CARMUSTINE NM_002468 myeloid rifferenknon primary response gene (88) MYD88 15980968  
CARMUSTINE NM_002478 myogenic differentiation 1 MYOD1 15980968 



CARMUSTINE Nkt_002479 mmenin (mPgenic factor 4) MYOG 15980968 
CARMUSTINE NM_002494 NADH dehydrogenase (ublguinone) 1, subcompiex 

unknown, 1, 6k0a 
NDUFC 
1 

15980968 

CARMUSTINE NM 002509 14K2 homeobox 2 NKXZ-2 15980968 
CARMUSTINE N111_002517 neuronal PAS domain protein 1 NPAS1 15980968 
CARMUSTINE NM_005286 neuropeptides BM receptor 2 NPBW 15980968 

R2 
CARMUSTINE NM_004558 neurksin NRTN 15980968 
CARMUSTINE NM_002542;NM_016819;NM_01682 8-oxoguenine DNA glycosylase OGG1 11181913 

0;N14_016821;NM_0168213;NM_0168 
27;NM om82.814m_0181329 

CARMUSTINE NM_006189 dfactory marker protein OMP 15980968 
CARMUSTINE NM_001018049;NM_002571 progesiagen-associated endomelnal protein PAEP 15980968 
CARMUSTINE NM_0034661,10.4 013951;NM_01395 paired box 8 PAX8 15980968 

2;NM_013953;NM_013992 
CARMUSTINE NM 002586 pre-B-cel leukemia haneotok 2 PBX2 15980968 
CARMUSTINE NM_000281 pterb-4 alpha-carblnolemlne dehydratesekilmenzallon 

cofactor of hepetocyte nudear factor 1 alpha 
PCBD1 15980968 

CARMUSTINE NM_002588;NM_032402;NM_03240 prolocedherin gamma subfamily C, 3 PCDHG 15980968 
3 C3 

CARMUSTINE NM_002593 procoNagen C-endopedIdese enhancer PCOLC 15980968 
E 

CARMUSTINE NM 005017 phosphate cy5dylyikensferase 1, dioine, alpha PCYT1 15980968 
A 

CARMUSTINE NM_001018053;NM_006212 6-phosphofructo-2-Idnasaffructose-2,6-brphosphelase PFKFB 15980968 
2 2 

CARMUSTINE NM 000289 phosphofructoldnese, muscle PFKM 15980988 
CARMUSTINE NM_005022 Prullin 1 PFN1 15980988 
CARMUSTINE NM_001114172;NM003829 phosphcinosIlde-34dnase, regulatory subunit 3 PIK3R3 15980988 

(gamma) 
CARMUSTINE NR_023383;NR_023383;NR_023383 pasbnebOc segregalinn Increased 2-Oke 11 PMS2L 15980988 

;NR_023383;NR_023383;NR_02338 pseudogene 11 
3;NR_023383;NR_023383;NR_0233 
83 

CARMUSTINE NM_002895 polymerise (RNA) II (DNA directed) polypapdde E, 
25kDa 

POLR2 
E 

15980968 

CARMUSTINE NM_002707;SIM_177983 protein phosphalese 1G (formerly 2C), magnesium- 
dependent, gamma isoform 

PPM1G 15980968 

rn 



CARMUSTINE NM_003981;NM_199413;b1M_19941 
4 

protein regulator of cytokinesis 1 PRC1 17374381 

CARMUSTINE NM_000948 prolactn PRL 15980968 
CARMUSTINE NM 002762 protamine 2 PRM2 15980968 

CARMUSTINE NM_001145368;NM_001145369;NM 
_001145370;NM_001145371;NM_00 
1145372;NM002829 

protein tyrosine phosphatase, non-receptor type 3 PTPN3 15980968 

CARMUSTINE NM 002864 pregnancy-zone protein PZP 15980968 
GARMUSTINE NM_005053 RAD23 homolog A (S. oerevisiae) RAD23 

A 
15980968 

CARMUSTINE NM_002875;NM_133487 RAD51 homolog (RecA homolog, E. coli) (S. 
cereyisiae) 

RAD51 15980988 

CARMUSTINE - RAD9 15980968 
CARMUSTINE NM_002901 raticulocalbin 1, EFMand calcium binding domain RCN1 15980968 

CARMUSTINE NM_001012720;NM_001012722;NM 
_002921 

retinal G protein coupled receptor RGR 15980968 

CARMUSTINE NM_002930 Ras-like without CAAX 2 R T2 15980968 
CARMUSTINE NM_002937;NM_194431 ribonuclease, RNase A family, 4 RNASE 

4 
15980968 

CARMUSTINE NM002688 seplin 5 sept-05 15980968 
CARMUSTINE NM_005066 splicing factor prolinektutarnine-rich (polypTimidine 

tract binding protein associated) 
SFPO 15980968 

CARMUSTINE NM_000023;NM_001135697 sarcoglycan, alpha (50kDa dystrophin-associated 
glycoprotein) 

SGCA 15980968 

CARMUSTINE NM 005412 swine hydroxymethyltransferase 2 (mitochondria') SHMT2 15980968 
CARMUSTINE NM 000451,NM 006883 short stature homeobox SHOX 15980968 
CARMUSTINE SIAT1 15980968 
CARMUSTINE NM_003049 solute carrier family 10 (sodiurnlbile acid cotransporter 

family), member 1 
SLC10 
Al 

15980968 

CARMUSTINE NM_006517 solute carrier family 16, member 2 (monocarboxylic 
acid transporter 8) 

SLC16 
A2 

15980968 

CARMUSTINE NM 003459 solute carrier family 30 (zinc transporter), member 3 SLC30 
A3 

15980968 

CARMUSTINE NK001043 solute carrier family 6 (neurotransraer transporter, 
noradrenatin), member 2 

SLC6A 
2 

15980968 

CARMUSTINE Nki_021094;NM_134431 solute carrier organic anion transporter family, member 
1A2 

SLCO1 
A2 

15980968 

(7. 



CARMUSTINE NM 003O76;NM_139071 SWIISNF related, matrix associated, actin dependent 
regulator of chromatin, subfamily d, member 1 

SMARC 
01 

15980968 

CARMUSTINE NM_003080 sphingomyelin phosphodtesterase 2, neutral 
membrane (neutral sPhingornyelinase) 

SMPD2 15980968 

CARMUSTINE NM_003082 smaN nuclear RNA activating complex, polypeplide 1, 
43kDa 

SNAPC 
1 

15980968 

CARMUSTINE NM_001039697 small nuclear RNA activating complex, polypepfide 3, 
50kDa 

SNAPC 
3 

15980988 

CARMUSTINE NM_003087 synudein, gamma (breast cancerspeciNc protein 1) SNCG 15980968 
CARMUSTINE NM_003092;NM_198220 small nuclear ribonucleoprotein polypeplide 9" SNRPB 

2 
15980968 

CARMUSTINE .1±1003745 suppressor of cytokine signaling 1 SOCS1 17374387 
CARMUSTINE IIM05876 SPEG 	ex locus _Gault SPEG 15980968 
CARMUSTINE NM_001017418 small proline-rich protein 2B SPRR2 

B 
15980968 

CARMUSTINE NM_003134 signal recognition particle 14kDa (homologous Mu 
RNA binding protein) 

SRP14 15980968 

CARMUSTINE NM 003140 sex determining region Y ' SRY 15980968 
CARMUSTINE NM 003034 ST8 alpha-N-ace44-neuraminide alpha-2,8- 

sialyltransferase 1 
SM.% 
1 

15980968 

CARMUSTINE NM_003473 signal transducing adaptor molecule (5113 domain and 
1TAM mofif) 1 

SIAM 15980968 

CARMUSTINE NM_000351 steroid sulfetase (microsomal), isozyme S STS 15980968 
CARMUSTINE NM_052874 syntaxin 1B SIMS 15980968 
CARMUSTINE NM_001127396;NM_006949 syntaxin binding prolein 2 STXBP 

2 
15980968 

CARMUSTINE NM_003182;NM_013996;NM_01399 
7;NM_013998 

lachylonm, precursor 1 TAC1 15980968 

CARMUSTINE NM_003206;NM 198392 transaiplion factor 21 TCF21 — 15980968 
CARMUSTINE - - TEGT 15980968 
CARMUSTINE NM 198253NM 198255 telonarase reverse Irntasesc • TERT 18021753 
CARMUSTINE NM_001105192;NM_005078;NM_02 

0908 
kansducin-like enhancer of split 3 (E(sp1) homolog, 
Drosophila) 

TLE3 15980968 

CARMUSTINE NM_002546 tumor necrosis factor receptor superfanily, member 
11b 

MFRS 
NB 

15980968 

CARMUSTINE NM 000546;NM_001126112:NM_00 
112;113;NM_001126114;NM_00112 

tumor protein p53 TP53 15735757 resistance 

0 
Lui 



6115;NMJ/01125116;NM_00112611 
7 

CARMUSTINE NM_005658 TNF receptor-associated factor 1 TRAF1 15980968 
CARMUSTINE NM_001025234,14_001026235AM 

001025236;NM_001025237;NM_00 
1025238;NP1001025239;NPA30327 
1 

tetraspanin 4 TSPAN 
4 

15980968 

CARMUSTINE NL178014 tubilln, beta TUBB 15980968 
CARMUSTINE N14_001070 lubutin, Manna 1 TUBG1 15980968 
CARMUSTINE NM.001128174;n1_003350 UDElycosyltansferasa 8 UGTB 15980968 
CARMUSTINE NM_002911 UPF1 regulator of nonsense transcripts homolog 

(east) 
UPF1 15980968 

CARMUSTINE NM_003378 VGF nerve growth factor Suable VGF 15980968 
CARMUSTINE NM 00107726914M 003387 WASIWASL interacting proteln family, member 1 WIPF1 15980968 
CARMUSTINE N14_003405 tyroskw 3-monooxygenaseitryptophen 5- 

monooxygenase activation protein, eta polypeplide 
YWHA 
H 

15980968 

CARMUSTINE NM_003443 zinciInger end BTB domain containing 17 Z8TB17 15980968 
CARMUSTINE NM_001010972;NAL003461 zyxin ZYX 15980968 
FOTEMUST1NE N1&002412 0-6-methylguanine-DNA melhyltransferese MGMT 12970393, 16039682,12970393 resistance 
FOTEMUSTINE NAL001093771;NN1_003330:161_18 

2729;NM_162742;NM_162743 
thloredoxin reductase i UNRD 

1 
- target 

CARsonAnti NM 000477 albumin ALB - unrelated 
CARBOPLATIN NM_004324;NM_138761;N1113876 

3,NM138754;NM_138166 
BCL2-assoaated X protein 8AX 15576332, 15996812 death pathway 

CARBOPLATIN NM_000633;NM_000857 B-cell CIL/lymphoma 2 BCL2 15996812, 
15996812,17404015,15576332 

resistance 

CARBOPLATIN NM_001040868;NM_138639 BCL2-kke 12 (proline rich) BCL2L1 
2 

15576332 

CARBOPLATIN NM 001166 baculowral IAP repeat-contalning 2 BIRC2 10815900 
CARBOPLATIN NM_004346;NM_032991 caspase 3, apoptosis-Miated cysteine peptidase CASP3 15576332 death pathway 

death pathway CARBOPLATIN NM_001229;NM_032996 caspase 9, apoptoslaniated cystalne peptidase CASP9 15996812, 17404015,15576332 
CARBOPLATIN NM_001129889;NM_001922 dopachrome tautomerese (dopachrome delta- 

isomerase, tyrosine-related protein 2) 
DCT 15897911 resistance 

CARBOPLATIN NM_000043;NM_152871;NN4_15287 
2;NM152873;NM_152874;8M_1528 
75:NM_152875;NM_152877 

Fes (TNF receptor superfamily, member 6) FAS 15576332 death pathway 

CARBOPLATIN NM_001618 My (ADP-ribose) PelYmenase 1 PARP1 15996812 altered 141 



olefin 
CARBOPLATIN NM_000963 prostaglandln-endoperoxide synthase 2 (prostaglandin PTGS2 18089846 

GM synthase and ciplooxygenase) 
CARBOPLATIN NM_001145r,A7;NM_032905 RNA binding motif protein 17 RBM17 16061639 resistance 
CISPLATIN NM_000014 alpha-2-macroglobulin A2M 16773208 
CISPLATIN NM_000927 ATP-binding cassette, sub-family B (MDRITAP), ABCB1 15650019,15756446, 15802814, resistance 

member 1 15990222, 
15990222 15650019 15239124 

CISPLATIN NM_004996;NM_019862;NM_01989 ATP-binding cassette, subfamily C (CFTRIMRP), ABCC1 15448748, 15756446, 15802814, resistance 
8;NM 019899;NM_019900 member 1 18695918 

CISPLATIN NM_000392 ATP-binding cassette, sub-family C (CFTR/MRP), ABCC2 15688364,8797578, 15756446, resistance 
member 2 15985617, 18695918 

CISPLATIN NM_001023587;NM_005688 ATP-binding cassette, sub-family C (CFTR/MRP), 
member 5 

ABCC5 15882455 resistance 

CISPLATIN NM_001014431;NM_001014432;NM v-akt murine thymoma viral oncogene homolog 1 AKT1 15981204, 18071906 resistance 
005163 

CISPLATIN NM_001626 v-akt murine thymoma viral oncogene homolog 2 AKT2 18071906 resistance 

CISPLATIN NM_005465:NM_181690 v-akt murine thymoma viral oncogene homolog 3 AKT3 18071906 resistance 
(protein kinase B, gamma) 

CISPLATIN NM_000477 albumin ALB 16773208 drug carrier 

CISPLATIN NM_001641;NM_080648;NM08064 APEX nuclease (muthfunctional DNA repair enzyme) I APEX1 16373707 resistance 

9 
CISPLATIN NM_001699:NM_021913 AXL receptor tyrosine kinase AXL 16061661 resistance 
CISPLATIN NM_004324;NM_138761;NM_13876 BCL2-assodated X protein BAX 14512787, 14601052, 16009487 death pathway 

3;NM_138764;NM_138765 
CISPLATIN NM_000633;NM_000657 B-cell CLLAymphoma 2 BCL2 14512787, 15917659, resistance 

15981204,14601052, 16009487, 
17404015 

CISPLATIN NM_001191;NM_138578 8012-like 1 BCL2L1 15917659,15981204,14601052, resistance 
16020667 

CISPLATIN NM_001040668;NM_138639 8C12-Gke 12 (prohne rich) BCL2L1 17404015 sensitivity 
2 

CISPLATIN NM_001166 baculoviral IAP repeat-containing 2 BIRC2 14601052, resistance 
14654915,16142363,10815900 

CISPLATIN NM_001165;NM_182962 baculovirat IAP repeat-containing 3 BIRC3 14654915, 16391810 _ resistance 
CISPLATIN NM_001012270;NM_001012271;NM baculoviral IAP repeat-containing 5 BIRC5 14601052,15917659,16382892, resistance 

_001168 15970709,11911975, 15981204, 
15981204,16142363,14654915,11 



911975 

CISPLATIN NM_032982;NM_032983 caspase 2, apoptosis-related cysteine peptidase CASP2 14757846 death pathway 
CISPLATIN NM_004346;NM_032991 caspase 3, apoptosis-related cysteine peptidase CASP3 18009487,15863139,14512787, death pathway 

18071906 
CISPLATIN NM_001080124;NM_0010130125;NM caspase 8, apoptosis-Telated cysteine peptidase GASPS 16009487,18071906 death pathway 

_001228;NM_033355;NM_033356;N 
M_033358 

CISPLATIN Nki_001229;NM_032996 caspase 9, epoplosis-related cysteine peptidase CASP9 16009487, 17404015 death pathway 
CISPLATIN NM_001752 catalase CAT 10754530, 15930895 altered by 

platin 
CISPLATIN NM_000389;NM_078467 cyclin-dependent kinase inhibitor 1A (p21, Clot) CDKN1 11099651, 12807743, 14601052 resistance 

A 
CISPLATIN NM_001127183;NM_001127184;NM CASP8 and FADD-like apoptosis regulator CFLAR 14601052 resistance 

_003879 
CISPLATIN NM_020313 cytoldne induced apoplosis inhibitor 1 CIAPIN 18389626 

1 
CISPLATIN NM_001831;NM_203339 dustenn CLU 15955107 resistance 
CISPLATIN NM_000614 dfiary neurokophic factor CNTF 16898872 
CISPLATIN NM_001079848;NM_004380 CREB binding protein CREBB 17498666 

P 
CISPLATIN NM_018947 gochrome c, somatic CYCS 16009487 death pathway 
CISPLATIN NM_017460 cytoohrome P450, family 3, subfamily A, potypeptide 4 CYP3A 15650019 unrelated 

4 
CISPLATIN NM_019887;NM_138929 diablo homolog (Drosophila) DIABLO 16391810 death pathway 
CISPLATIN NM 000110 dihydgropyrimidine dehydrogenase OPY0 15737843 resistance 
CISPLATIN NM_001956 endothein 2 EDN2 16898872 
CISPLATIN NM_005228;NM_201282;NM_20128 epidermal growth factor receptor (enAhroblastic EGFR 15723263, 15737843, 18337622 resistance 

3;NM_201284 leukemia virally-erb-b) oncogene homolog, avian) 
CISPLATIN NM 001429 LIP. binding protein p300 EP300 17498666 
CISPLATIN NM_001005862;NM_004448 v-erb-b2 erythroblestlo leukemia viral oncogene 

homolog 2, neuroiglioblastoma derived oncogene 
homolog (avian) 

ERBB2 15737843, 18337622 resistance 

CISPLATIN NM_001983;NM_202001 excision repair cross-complementIng rodent repair 
deficiency, complementation group 1 (includes 
ovedapping anlisense sequence) 

ERCC1 15737843 resistance 

rn 



CISPLATIN NM_000400;NM_001130867 excision repair aoss-complementing rodent repair 
deficiency, complementafion group 2 

ERCC2 15882455 resistance 

CISPLATIN NM 001079675;NM_001986 els variant 4 ETV4 16061661 resistance 
CISPLATIN NM 003824 Fas (TNFRSF6)-associated via death domain FADD 16009487 death pathway 
CISPLATIN NM_000136 Fanconi anemia, complementation group C FANCC 16243825 
CISPLATIN NM 004629 Fanconi anemia, complementation group G FANCG 16061661, 16243825 resistance 
CISPLATIN NM_000043;NM_152871;NM_15287 

2;NM_S52873,0A_152874;t4M_1528 
75;NM_152876;Nkt_152677 

Fas (TNF receptor superfamily, member 6) FAS 16009487, 17305640 death pathway 

CISPLATIN NM_000639 itas ligand (TNF superfamily, member 6) FASLG 16009487 death pathway 
CISPLATIN NM_002009 fibroblast growth factor 7 (keralinocyte growth factor) FGF7 18708365 
CISPLATIN NM_000142;NM022965 Ibroblast growth factor receptor 3 FGFR3 12066199 
CISPLATIN NM_005438 FOS-like antigen 1 FOSLI 15756446, 16061661 sensitivity 
CISPLATIN NM_001924 growth arrest and DNA-damage-inducible, alpha GADD4 

5A 
19003803 

CISPLATIN NM_004864 growth differentiation factor 15 r  GDF15 16898872 
CISPLATIN NM000561;NM 146421 glutathione 5-transferase mu 1 GSTMI 12851839 polymorphisms 

polymorphIsms CISPLATIN NM 000849 glutathione 8-transferase mu 3 (brain) GSTM3 11081456 
CISPLATIN NM 000852 glutathione S4ransferase pit GSTP1 14678959, 

15737841, 
15239142, 
2747627 

15279901, resistance 

CISPLATIN NM_000853 glutathione S-transferase theta 1 GSTTI 12851839 PolYn109)11isms 
CISPLATIN NM_000858;NM_001159390;NM_00 

1159391 
guanylate kinase 1 GUK1 16898872 

CISPLATIN NM_001530;NM_181054 hypoxia inducible factor 1, alpha subunit (basic helix- 
loop-helix transcription factor) 

HIFIA 16532342, 17498666 resistance 

CISPLATIN NM_001540 heat shock 27kDa protein 1 HSPBI 19088045 
CISPLATIN NM 002157 _ heat shock 10kDa protein 1 (shaperonin 12.  FISPE1 16394183 resistance 
CISPLATIN NM_013247;NM_145074 HtrA senile peptidase 2 HTRA2 15863139 death pathway 
CISPLATIN NM_003641 interferon induced transmembrane protein 1(9.27) IFITMI 16898872 sensitivity 
CISPLATIN NM_000598;NM_001013398 insulin-like growth factor binding protein 3 IGFBP3 16061661 sensitivity 
CISPLATIN NM 000418;NM 001008699 interleukin 4 rece tor IL4R 14678968 
CISPLATIN NM_002207 integrin, aloha 9 ITGA9 12066199 
CISPLATIN NM_000213;NM_001005619;NM_00 

1005731 
integrin, beta 4 ITGB4 12066199 altered by 

_platin 
CISPLATIN NM_002228 jun oncogene JUN 16898872 altered by 

Malin 
CISPLATIN NM 002276 keratin 19 KRT19 16061661 sensitivity 



CISPLATIN NM 002272 keratin 4 KRT4 16061681 sensitivity 
CISPLATIN NM_024552 LAM homolog, oaramide syntiase 4 LASSO 15756446 unrelated 
CISPLATIN NM 004526 minIchromosome maintenance complex  component 2 MCM2 16061661 resistance 
CISPLATIN NM 004774 mediator complex subunit 1 MEW 15650019 sensitivity 
CISPLATIN NM:002412 0-6-methylguanine-DNA methyltransferase MGMT 15015786,2766459,7562019, 

15809756,16043385, 16039682, 
16043385 

resistance 

CISPLATIN N14_002425 matrix metallopepUdase 10 (sbomelysin 2) Mk1P10 12066199 altered by 
platin 

CISPLATIN N11_002428 matrix metallopeplidase 15 (membrane-Inserted) MMP15 12066199 altered by 

CISPLATIN Nk4_0051341;NM_022564 matrix metallopepbdase 16 (membrane-inserted) MMP16 12066199 alteredatin 	by 
platin 

CISPLATIN NM_015084 mitochondria' ribosome' protein 527 MRPS2 
7 

15756446 sensitivity 

CISPLATIN NM_005946 metallothionein to MTIA 12680227  resistance 
CISPLATIN NM_005953 metallothionein 2A MT2A 12680227, 16394183 resistance 
CISPLATIN IS005954 metallothionein 3 MT3 16061661, 16898872 resistance 
CISPLATIN NM 005115;Nt4_017455 major vault protein MVP 15802814 resistance 
CISPLATIN NM 004536;NM 022892 NLR fen*, epoptode shim prow NAIP 1191197511911975,14654915 
CISPLATIN N1,1006534;NM 181659 nudes: receptor oaaclivator 3 NCOA3 15650019 
CISPLATIN NM 004557 Notch hornolog 4 (Drosophila) NOTCH 

4 
16898872 

CISPLATIN. NM_003889;NM_022002;NM_03301 
3 

nuclear receptor subfamily 1, group I, member 2 NR1I2 15650019 resistance 

CISPLATIN NA4_002528 nth endonuclease Mae 1(E. coil) NTHL1 16898872 resistance 
CISPLATIN NM_001618 

. 
poly (ADP-dbose) polymemse 1 PARP1 16009487,18 altered by 

platin 
CISPLATIN NM_002592;NM 182649 proliferating cell nuclear antigen PCNA 11099651 
CISPLATIN NM_005313 protein &Wilde isomerism family A, member 3 PDIA3 15756446 
CISPLATIN NM_002624-,NM_145897 	• prefoldln subunit 5 PFDNS 16898872 
CISPLATIN NM 000291 phosphoglycerate kinase 1 PGK1 15756446 sensitivity 
CISPLATIN NM 021127 phorbol-12-m risbste-13-acelate-induced protein 1 PMAIP1 17216584 
CISPLATIN NM 001081640;NM_006904 protein kinase, DNA-actuated, catalytic polypeptide PRKDC 18546291 
CISPLATIN NM_000311:NM 001080121;NM_00 

1080122;NM_00-1080123;NM18307 
9 

Mon protein PRNP 15386405 



CISPLATIN NI4_000314 phosphatase and tensin homofog PTEN 11707646 sensitivity 
CISPLATIN N14_008963 prostaglendin-endopercodde ayrdhase 2 (prostaglandin PTGS2 15517878, 18695918 resistance 

GM synthers and cydomenase) 
CISPLATIN NM_005607;NM_153831 PTK2 protein tyrosine Iciness 2 PTK2 16391810 resistance 
CISPLATIN NM_006788 relA binding protein 1 RALBP - resistance 

1 
CISPLATIN NM_000321 rehnoblestome 1 R81 14704340 
CISPLATIN NM_001145138;NM_021975 v-rel reiculoendotheliosis viral oncogene hanolog A RELA 19003803 

(avian) 
CISPLATIN Nh1001042678;NM_001042679:NM ras homolog gene family, member C RHOC 16898872 

_175744 
CISPLATIN NAL015414;NM_033643 dbosomalprotein L36 RPL36 16394183 resistance 
CISPLATIN NM 001009 iboeomelproteln 85 RPS5 16898872 
CISPLATIN NM_001031680;NM 004350 nmt-related transiription factor 3 RUNX3 15756676 
CISPLATIN NM_006142 "alma SFN 15999354 
CISPLATIN Nik001078174;NM_001078175;NM 

_001078176;NM_001078177:NM_00 
solute carder family 29 (nucleoside transporters), 
member 1 

SLC29 
Al 

18728667 drug import 

4955 
CISPLATIN A4_001859 solule carder family 31 (copper (raespotters), member SLC31 15985617 

1 Al 
CISPLATIN NM 003745 suppressor of cytoldne signalini 1 SOCS1 17374387 unrelated 
CISPLATIN NM_021102 swine peptidase inhibitor, Kunitz type, 2 SPINT2 15756446 
CISPLATIN NM_198253;NM_198255 telomerese reverse transcriptase TERT 18021753 
CISPLATIN NM_001063 transfenin TF 16773208 
CISPLATIN NM003808;NM_172087;NM_17208 tumor necrosis factor (Nand) superfarnily, member 13 TNFSF 18423122 

8 13 
CISPLATIN NM_000546;NM001126112;NM_00 tumor protein p53 TP53 12807743,14562046, 15578896, sensitivity 

112611 3;Nhil_001126114:NM_00112 15990222,12082016,17555331, 
6115;11M_001126116,14M_00112611 15990222,16020667,15999354, 
7 16077963, 16211088, 17216584, 

17498666, 17555331 
CISPLATIN NM_001126240;NM_001126241;NM lumor protein p73 TP73 14678968, 17076661 sensitivity 

_001126242;NM_005427 
CISPLATIN NM_000365;NM_001159287 biosephosphate Immerses 1 TPI1 18309519 
CISPLATIN NM_014294 translocation associated membrane protein I TRAMI 16061661 sensitivity 
CISPLATIN NM 016292 TNF receptx-esscciated protein 1 TRAPI 16061661 resistance 
CISPLATIN NM_006009 tubulin, alpha 1a 7UBA1 18898872 resistance 

1/40 



A 
CISPLATIN NM_003329 Ihioredoidn TXN 10754530 resistance 
CISPLATIN NM 001071 thymMylate synthelase TYMS 10482907, 15737843 resistance 
CISPLATIN NM_001025366;NM_001025367;NM 

0010253613;NM_001025369,NM00 
1025370;NM_001033756;NM_00337 
6  

vascular endothelial growth factor A VEGFA 17498666 

CISPLATIN NM_001167 X-Inked Inhibitor of apoptoss XIAP 11911975,16142363,15863139,14 
654915,15961204,14601052, 
16391810, 16391810,15863139. 
18071906 

resistance 

OISE:INTIM NM 000380 xeroderma pigmenlosum, complementation group A XPA 15882455 
CISPLATIN NM 006297 X-ray repair complementing defective repair In Chinese 

hamster cells 1 
XRCC1 15882455 

CISPLATIN NM 021141 X-ray repair complementing defective repair in Chinese 
hamster cells 5 (double-strand-break rejoining) 

XRCCS 12384553, 18546291 

CISPLATIN NM_001469 X-ray repair complementing defective repair in Chinese 
hamster cells 6 

XRCC6 18546291 polymorphisms 

CISPLATIN NM_004926 zinc finger protein 36, C3H type-like 1 ZFP36L 
1 

15880358 altered by 
platin 

OXALIPLATIN NM_001014431;NM_001014432;NM 
005163 

v-akt murine thymama viral oncogerre hanolog 1 AKT1 18790786,19147511 

OXALIPLATIN NM_000633;NM_000657 8-cell CLUymphoma 2 BCL2 16024531 resistance 
OXALIPLATIN NM_001191;NM_138578 BCL2-like 1 BCL2L1 16024531 resistance 
OXALIPLATIN NM 001012270;NM_001012271;NM 

_01168 
baculoviral IAP repeat-containing 5 BIRC5 16004971,16004971,16024531, 

19147571 
altered by 
exaliplalin 

OXALIPLATIN NM_001237 cyclin A2 CCNA2 15204521 altered by 
araliplatin 

OXALIPLATIN NM_031966 cyclin B1 CCNB1 15204521 altered by 
oxatiplatin 

OXALIPLATIN NM_053056 01 _gain CCND1 19147571 
OXALIPLATIN NM_001238;N1A_057182 cyclin Et CCNEI 15204521 altered by 

oxahplalin 
OXALIPtATIN NM 001785 cytidine deaminase CDA 18728667  
OXALIPLATIN NM_001130829;NM_001786;NM_03 

3379 
cell division cycle 2, G1 to S and G2 to M COC2 15204521, 16024531 altered by 

oxaliplalin 
OXALIPLATIN Mg_001798AM_052827 cyclin-dependent Idnase 2 CDK2 15204521 altered by 

oxatiplatin 



OXALIPLATIN NM_004064 cyctin-dependent kinase inhibitor 1B (p27,I0p1) CDKN1 
B 

15204521 altered by 
oxatiplatin 

OXALIPLATIN NM_001025248;NM_001025249;NM 
001948 

deacyuricime triphosphatase DUT 19015155 

OXALIPLATIN NM_005228:NM_201282;NM_20128 
3;NM201284 

epidermal growth factor receptor (en8roblestic 
leukemia virailrerb-b) oncogene homolog, whim) 

EGFR 16098254 P0IVmorphism 

OXALIPLATIN NM_001983:NM202001 	. excision repair cross-complementing rodent repair 
deliciency. complementation group 1 (Includes 
overlapping anlisense sequence) 

ERCC1 15655543,17401013, 
18448328,15213713 

resistance 

OXALIPLATIN NM_000400;NM_001130867 l excision repair cross-complementing rodent repair 
deficiency, complementation group 2 

ERCC2 15213713, 15655543, 17401013 

OXALIPLATIN NM_001160030;NM_001160031;NM 
_002019 

frns-related tyrosine Idnase 1 (vascular endothelial 
growth factorlvascular permeablity factor receptor) 

FLT1 18790786 

OXALIPLATIN FRAP1 19147571 
OXALIPLATIN NM_000852 , glutelhlone S-transferase pi 1 GSTP1 15213713, 15655543, 17401013 resistance 
OXALIPLATIN NM 005524 hairy and enhancer of split 1, (Drosophila) HEST 19147571 
OXALIPLATIN NM 000634 Interleukin 8 receptor, alpha IL8RA 16098254 
OXALIPLATIN NM_002745;NM _138957 mitogen-aclivated protein kinase 1 MAPK1 18790786 
OXALIPLATIN NM_001040056;NM_001109891;NM 

002746 
milogen-activaled protein kinase 3 MAPK3 18790786 

OXALIPLATIN NM_002487 v-myc myelocytomatosis viral oncogene homolog 
avian 

MYC 15204521 sensitivity 

OXALIPLATIN NM_015331 nieastrin NCSTN 19147571 
OXALIPLATIN NM 017617 Notch homolog 1, franstocation-assollated 

(Drosophila) 
NOTCH 
1 

19147571 

OXALIPLATIN NM_001024628;NM_001024629;NM 
003873 

neuropitin 1 NRP1 18790786 

OXALIPLATIN NM_002632 placental growth factor PGF 18790786 
OXALIPLATIN NM_000021;NM 007318 k_esenilin 1 PSEN1 19147571 
OXALIPLATIN NM_000321 rebnoblastoma 1 RBI 15204521 altered by 

oxaliplatin 
OXALIPLATIN NM_005980 5100 calcium bincting protein P SWOP 18636193 
OXALIPLATIN NM_003109;NM_138473 Sp1 transcription factor SP1 19015155 
OXALIPLATIN NM_005417;NM._198291 v-sic sarcoma (Schmidt-Ruppin A-2) viral oncogene 

homolog (avian)._ 

SRC 18790786 

OXALIPLATIN NM_003286 lopoisomeraseffiNA) I TOP1 18509181 



OXALIPLATIN NM_000546;NM_001126112;NM_00 
1126113;NM_001126114;NM_00112 
6115;NM_001126116;NM_00112611 
7 

tumor protein p53 TP63 19015155 

OXALIPLATIN NM_001113755;NM_001113756:NM 
_001953 

thymidme phosPhofYisce TYMP 18728667 

OXALIPLATIN NM_001071 thymidylale synthelase TYMS 15213713, 18448328, 19074750 resistance 
OXALIPLATIN NM_001025366;NM_001025367;NM 

_001025368;NM_001025369:NM_00 
1025370;NM_001033756;NM_00337 
6 

vascular endothelial growth factor A VEGFA 18790786 

OXALIPLATIN NM. 005429 vascular endothelial growth factor C VEGFC 18790786 
BUSULFAN NM_145740 glutathione &transferase alpha 1 GSTA1 10437668,10570028,8886613, 

12429583, 15779864 
drug 
metabolism 

BUSULFAN NM_000561;NM_140421 glutathlorte S4ransferase mu 1 GSTM1 15142875, 8886613 unrelated 
BUSULFAN NM 000852 glutallione &transferees° pl 1 GSTP1 1577986418886613 unrelated 
BUSULFAN NM_002412 0-6-methylguenIne-DNA methyltransfarese MGMT 16039682 unrelated 
BUSULFAN NM_002413 microsomal giutathbne S4ransferase 2 MGST2 15779864 resistance 
PROCARBAZINE NM_002412 0-6-meth3lguanine-DNA methyltransferase MGMT 16033832 
DACARBAZINE NM_001641;NM_080548;NM_08064 

9 
APEX nuclease (multifunctional DNA repair enzyme) 1 APEX1 16373707 resistance 

DACARBAZINE NM_001012270;NM_001012271;NM 
_001188 

baculoviral IAP repeat-containing 5 BIRC5 15577328 

DACARBAZINE NM_004346;NA1_032991 caspase 3, apoptosis-related cysteine peptidase CASP3 17410615 death pathway 
DACARBAZINE NM_001080124;NM_001080125;NM 

_001228;NM_033355;NM_033356;N 
M 033358 

caspase 8, apoptosis-releted cysteine peptidase CASP8 17410615 

DACARBAZINE NM_001775 CD38 molecule CD38 11583285, 14669796, 16078447 unrelated 
DACARBAZINE NM_001781 CD69 molecule CD69 14669796, 17973783 unrelated 
DACARBAZINE NM_000499 cytochrome P450, family 1, subfamily A, potypeptlde 1 CYP1A 

1 
11151525 drug activation 

DACARBAZINE NM_000761 cytochrome P450, family 1, subfamily A, polypeplide 2 CYP1A 
2 

11751525 thug (Onion 

DACARBAZINE NM_000799 erythropolehn EPO 15743794 resistance 
DACARBAZINE NM_024013 interferon, alpha 1 IFNAI 11583285, 16078447 therapy 
DACARBAZINE NM 000605 interferon, alpha 2 IFNA2 14669796, 17973783 therapy 
DACARBAZINE NM_000584 interleukin 8 IL8 12939465,15123733, altered by 

--1 
INJ 



15026559,12939485, 
15026559,15123733,12939485 

DTIC 

DACARBAZINE NM_002198 interferon regulatory factor 1 IRPI 17973783 unrelated 
DACARBAZINE NM 005921 mliogen-activated protein kinase kinase kinase 1 MAP3K 

1 
15123733 

DACARBAZINE NIL002745;NM.138957 milogen-aciveled protein kinase 1 MAPK1 15123733 
DACARBAZINE Nk1001040056164_001109891;NM 

002746 
mllogenectivated protein kinase 3 MAPK3 15123733 

DACARBAZINE fram021960;Nkf.,182763 myeloid cell leukemia sequence 1 (EICI.2-ialated) MCL1 12787138 
DACARBAZINE NM_002412 0-6-melbylguanine-DNA methylkensferese MGMT 10751609,12170182,15870882, 

14562026 
resistance 

DACARBAZINE Nrik002689 polymerise (DNAI:greeted) alpha 2 (7010 subunit) POLA2 - 
DACARBAZINE Nhl_0013518 solute carder family 2 (fadliteted glucose transporter), 

member 1 
SLC2A 
1 

17520257 resistance 

DACARBAZINE NM_003810 tumor necrosis factor Olgand)superfarnily, member 10 TNESF 
10 

17410615 therapy 

DACARBAZINE NIC001025366;NM_001025367;NM 
.001025368;NM_001025369;NM_00 
1025370;NM_001033756;NM_00337 
6 

vascular endothelial growth factor A VEGFA 12939465,15123733,15026559,12939465, 
15026559,12939465,15123733, 
15026559,15123733,12939465 

TEMOZOLOMIDE NM 000029 anglotensinogen (unpin peptidase inhibitor, dada A, 
member 8) 

AGT 11034089 resistance 

TEMOZOLOMIDE - - MT - resistance 
TEMOZOLOMIDE NM_004052 BCL2/adenovirus E1B 19kDa interacting protein 3 BNIP3 - resistance 
TEMOZOLOMIDE NM_001129889;NM_001922 dopachrorne teutomerase (dopechrome delta- 

isomerese, tyrosine-related protein Z) 
DCT 15897911 

TEMOZOLOMIDE NM 002006 fibroblast growth factor 2 (basic) FGF2 - resistance 
TEMOZOLOMIDE NM_001145336;NM_001145337;NM 

...001145339;NM_001145340;N5100 
2392NM_006878;NM_006579;f1143 
06881;NM_006882 

Mdm2 p53 bining protein hornobg (mouse) MDM2 - sensitivity 

TEMOZOLOMIDE NM_002412 0-6-methylguannie-DNA methyltransterase MGMT 15319033, 15486188, 
15758010,15814857,15833865,16 
039682, 15865885, 16075413 

resistance 

TEMOZOLOMIDE NM_001015052;NM_001015054;NM 
_002434 

N-rnethylpurine-DNA glycosylase MPG 15299078,15299078,18024643 sensitivity 

TEMOZOLOMIDE NM 020529 nuclear factor of Icappa tight polypeptide gene 
enhancer in B-cells inlitlior, alpha 

NFKBIA 17638900 



TEMOZOLOMIDE NM_001618 poly (ADP-ribose) potyrnerase 1 PARP1 15867241 resistance 
TEMOZOLOMIDE NM_021127 phorbol-12-myristate-13-acetate-induced protein 1 PMAIP1 17216584 unrelated 
TEMOZOLOMIDE NM_002690 polymerase (DNA directed), beta POLE 16024643 resistance 
TEMOZOLOMIDE NM_007195 polymerase (DNA directed) iota POLI 16024643 unrelated 
TEMOZOLOMIDE NM_013274 polymerase (DNA directed), lambda POLL 16024643 unrelated 
TEMOZOLOMIDE NM_000963 prostaglandin -endoperoxide synthase 2 (prostaglandin PTGS2 17638900 

G/H synthase and cyclooxygenase) 
TEMOZOLOMIDE NKP01145138;NM_021975 v-rel reticuloendotheliosis viral oncogene homolog A RELA 17638900 

(avian) 
TEMOZOLOMIDE NM_000636;NI4_001024465;NM_00 superoxide dismutase 2, mitochondrial 3002 17638900 

1024466 
TEMOZOLOMIDE NM_198253;NM_198255 telomerase reverse kanscriptase TERT 18021753 
TEMOZOLOMIDE NM_000594 tumor necrosis factor (TNF superfamily, member 2) TNF 17638900 
TEMOZOLOMIDE NM_000546;NM_001126112;NM_00 tumor protein p63 TP53 17216584 resistance 

1126113;NM_001126114;NM_00112 
6115;NM_001126116;NM_00112611 
7 

TEMOZOLOMIDE NM_001167 X-linked inhibitor of apoptosis XIAP 17638900 
THIOTEPA NM_004322;NM 032989 ECU-associated agonist of cell death rlBAD 10822281 
THIOTEPA NM_001188 BCL2-antagonisUloller 1 BAK1 10822281 
THIOTEPA NM_004324;NM_ I 38761:NM_13876 BCL2-assodated X protein BAX 10822281 

3;NM_138764;NM_138765 
THIOTEPA NM_000633;NM_000657 B-cell CLLAymphoma 2 BCL2 10822281 
THIOTEPA NM_001191;NM_138578 BCL2-like 1 BCL2L1 10822281 
THIOTEPA NM_000767 cytochrome P450, tardy 2, subfamily B, polypeplide 6 CYP28 15769884 

6 
THIOTEPA NM_145740 glutathione 5-transferee° alpha 1 GSTA1 7712478 polymorpNsm 
THIOTEPA NM_000846 glulathione S-transferase alpha 2 GSTA2 7712478 polymorpNsm 
THIOTEPA NM_000561;NM_146421 glutalhione 5-transferee° mu 1 GSTM1 7712478 PeribrPhism 
TI-110TEPA NM 000652 5-transfemse pi 1 _glutathione GSTP1 10334868, 7712478 polymorphism 
THIOTEPA NM_002412 0-6-methykruanine-DNA meth kransferase MGMT 16039682 unrelated 
THIOTEPA NM_002542;NM_016819;NM_01682 8-oxoguanine DNA glycosylase OGG1 11431349,11 

0;NM_015821;NM016826;NM_0168 
27;NM_016828;NM_016829 

ECTEINASCIDIN NM_001237 cyclin A2 CCNA2 - 
743 
ECTEINASCIDIN NM_031966 Holm 81 CCN81 - 



743 
ECTEINASCIDIN NM 004701 wet 132 CCNB2 - 
743 
ECTEINASCIDIN NM_005225 E2F transaiplion factor 1 E2F1 - 
743 
DOCETAXEL NM_000927 ATP-binding cassette, sub-family B (MDRITAP), 

member 1 
ABCB1 15239124, 15239142 resletanoe 

DOCETAXEL NM_004996;NM_019882;NM_01989 ATP-binding cassette, sub-family G (CFTR/MRP), ABCC1 15239124 resistance 
8;NM 019899:NM 019900 member 1 

DOCETAXEL NM 000392 ATP-binding cassette, sub-family C (CFTWMRP), 
member 2 

ABCC2 15849751 resistance 

DOCETAXEL NM 000633;Nkl_000667 B-cell CLLR 	. . 	a 2 BCL2 resistance 
DOCETAXEL NM_001191;NM 138578 BCL2-like 1 BCL2L1 16080463 resistance 
DOCETAXEL NM_001012270;Nki_001012271;NM baculoviral IAP repeat-containing 5 BIRC5 16224667,19 resistance 

_001168 
DOCETAXEL NM 001211 budding uninhibited by banzImidemies 1 homolog beta 

east 
BUB1B 18691855 

DOCETAXEL NM_004346a032991 cas 	se 3 apoptostarelated cystelne peptidase CASP3 15970518 death •_.,,,,-,  
DOCETAXEL NM_031966 lin B1 CCNB1 - 
DOCETAXEL NM001127183;NM_001127184;NM CASP8 and FADD-like apoptosis regulator CFLAR 16080463 unrelated 

_003879 
DOCETAXEL NM_000103;NM_031226 cylochrome P450, family 19, subfamily A, polypeptide CYP19 15623590 

1 Al 
DOCETAXEL NM_000104 cylochrome P450, family 1, sublet* B, polypeplide 1 CYP1B 

1 
18187806 drug 

metabolism 
DOCETAXEL NM_017460 cytochrome P450, Mindy 3, subfamily A, polypeptide 4 CYP3A 

4 
15239142 drug 

melaboism 
DOCETAXEL NM_001005862;NM_004448 v-erb-b2 (*Amble* leukemia *al oncogene 

homolog 2, neuro/glottastoma dedved oncogene 
hom• 	(avian) 

ERBB2 15567936, 15834928, 17010609 unrelated 

DOCETAXEL NM 000852 •lutathione S-Iransferase 	I GSTP1 15239142 resistance 
DOCETAXEL NM_001530;NM_181054 hypoida inducible factor 1, alpha subunit (basic helix- 

loop-helix transcription factor) 
HIF1A 17498666 altered by 

docetaxel 
DOCETAXEL NM_001130442;NM_005343;NM_17 v-Ha-ras Harvey rat sarcoma *al oncogene homolog HRAS 15970518 resistance 

6795 
DOCETAXEL NM_000600 interleuldn 6 (Interferon, beta 2) IL6 15623590 altered by 

docetaxel 
DOCETAXEL NM 002358 MAD2 mitotic arrest delcient-ike 1 	east MACYLL 18691855 



1 
DOCETAXEL NM_002145;NM_1313967 mitogen-ectivated protein iciness 1 MAPK1 15970518 resistance 
DOCETAXEL NM_001040056;NM_001109891MM mllogen-activated protein Wiese 3 MAPK3 15970518 resistance 

_CO2746 
DOCETAXEL NM_001145336;NM_001145337;NM Mdm2 p53 binding protein homolog (mouse) MDM2 16080190 

001145339;NM_001145340;NM_00 
2392;NM 006878:NM_006879;NM_0 
06881;Nli_006882 

DOCETAXEL NR_022009;NR_022009;NR_022009 Prader-WilfdAngelman region-1 PAR1 16052512 
;NR_022009;NR_022009;NR_02200 
9;NR_022009 

DOCETAXEL NM_001618 ply (ADP-ribose) plymerase 1 PARP1 15970518 altered by 
docetaxel 

DOCETAXEL NM_000926 progesterone receptor PGR 15623590 
DOCETAXEL NM 000941 P450 (cylcchrorne) oxidoreductese POR 15239142 unrelated 
DOCETAXEL NM000963 Fteste3laldlTheridoperoxide synthase 2 (prostaglandin PTGS2 15623590 resistance 

GIN spews and oydooxygenese) 
DOCETAXEL NM 002880 • v-ref-1 murine leukemia viral onavene homolog 1 RAF1 15970518 unrelated 

DOCETAXEL NM 000321 relinoblaStoraa 1 RB1 15297405 
DOCETAXEL NM_005983;NM_032637 S-phase khose-essoclated protein 2 (:46) SKP2 18644126 unrelated 
DOCETAXEL NM_000594 tumor necrosis factor (TNF superfemily, member 2) TNF 15623590 
DOCETAXEL NM_003842;NM_147187 tumor necrosis factor receptor superfamtly, member TNFRS 17972852  

1013 HOB 
DOCETAXEL NM_000546;t4M._001126112;NM 00 tumor protein p53 TP53 15297405, 15970518, 16970518,16080190, 

1126113;NM_001126114;NM_00-112 18090190, 17389602 
6115;NM_001126116;NM_00112611 
7 

DOCETAXEL NM_178014 tubulm, beta TUBB 15239142, 16080190 targeUresisten 
ce 

DOCETAXEL NM_030773 lubuhn, beta 1 TUBB1 - tergetiresisten 
ce 

DOCETAXEL NM 001071 thymidylate synthelase TYMS 19074750 
DOCETAXEL NI4_001025366;NM_001025367;NM vascular endothelial growth factor A VEGFA 17498666 altered by 

001025368;NM 001025369;NM_00 docetaxel 
1025370;NM_001033756;Nt4_00337 
6 	. 

DOCETAXEL NM...031167 X-linked inhibibx of apoptoele AAP 19102932 

CA 



PACUTAXEL NM_000927 ATP-binding cassette, sub-family B (MDR/TAP), 
member 1 

ABCB1 10617675, 15239142, 15650019, 
15901749,15990222,15252144, 
15990222,15650019,16322897, 
18433974 

resistance 

PACLITAXEL NM 004996;NM_0198132;NM_01989 
8;1061_019892;Nii_019900 

ATP-bincrrig cassette, sub-family C (CFTR/MRP), 
member 1 

ABCC1 15546710 resistance 

PACLITAXEL NM 000392 ATP-bindng cassette, sub-family C (CFTWMRP), 
member 2 

ABCC2 15645438, 15849751 resistance 

PACLITAXEL NM_001130848;NM_001130847;NM 
r004208;NM 145812NM_145813 

apoptosis-indudng rotor, mitochondrion-associated, 1 AlFM1 16166113 death pathway 

PACLITAXEL II It_001354 ;NM_205845 rido-keto reductase famly 1, member C2 (Mhydrodid 
dehydrogenase 2; bile add bindng protein; 3-alpha 
hydoxysterold dehydrogenase, type III) 

AKR1C 
2 

16322897 unrelated 

PACLITAXEL NM_001014431;NM_001014432;NM 
005183 

weld engine thymoma viral oncogene hornolog 1 AKT1 16211241, 18782808, 18071906 resistance 

PACLITAXEL NIAJ:01626 v-ald marine thymoma viral oncogene homdog 2 An9071906 resistance 

PACLITAXEL NM_0054135;NM_181690 v-altt mwbe Ihymoma viral oncogene homolog 3 
iproteln Iciness B, gamma) 

AKT3 18071906 resistance 

PACUTAXEL NM_001144 autoa1ne It 	Actor receptor AMFR 16896004 
PACUTAXEL NM 001160;NM 013229;NM_18188 

1;Niv1_181868;NITA_181869 
accptotic peptide/3e activating factor 1 APAF1 14749477 death pathway 

PACLITAXEL NM_004312 arredn 3, retinal (karrestin) ARR3 16322897 
PACUTAXEL NM_018138 asp (abnormal spindle) homolog, microcephaly 

associated (Drosophila) 
ASPM 17374387 

PACLITAXEL NM_003600;NM_198433;Ntv1 19843 
4;NM_198435;NM_198436;Nt_1984 
37 

aurora Idnese A AURKA 17374387 resistance 

PACUTAXEL NM_004322;NM032989 BCL2-essociated egotist of cell death BAD 10822281, 16413505 death pathway 
PACLITAXEL K1_001188 BCL2-antagonistaciller 1 BAK1 10822281 
PACLITAXEL NM_004324;NM 138761;NM_13878 

3;NM 138764;4,1_138765 
BCL2-assodated X protein BAX 10822281, 16051289, 16188113 death pathway 

PACLITAXEL NM 033028 Bardet-Bied syndrome 4 BBS4 16896004 
PACLITAXEL NM_000633;NM_000657 B-cell CLLAymphoma 2 BCL2 10822281, 12086014, 16168113, 

16243823, 16275990, 16322897 
resistance 

PACLITAXEL NM_001191NM_138578 BCL2-1the 1 BCL2L1 10822281, 14749477, 16051289, 
18243823, 
18275990,11468182,18080463 

resistance 

PACLITAXEL NM_003766 bedin 1, autophagy related BECNI 18896004 



PACLITANEL NM11_001196;NM_19798614A4_19796 
7 

8113 interacting domain death agoniel BID 14749477 unrelated 

PACLITAXEL NM_001166 baculoviral IAP repeat-containing 2 BIRC2 14749477, 16243823 unrelated 
PACLITAXEL NM_001165;NM_162962 baculoviral IAP repeat-containing 3 BIRC3 14749477, 16243823 resistance 
PACLITAXEL NM_001012270;NM_001012271:NM baculoviral lAP repeat-containing 5 BIRCS 14749477. 15970709, 16170024, resistance 

_001168 16202317, 16211241, 16373717 
PACLITAXEL NM_001719 bone rnaphogenetic protein 7 BMP7 16322897 
PACLITAXEL NM 0011309148P/1_006806 BTG family, member 3 BTG3 16896004 
PACLITAXEL NM_001211 budding uninhibited by benzimidazoles 1 homolog beta 

lyelig___ 
SUSI B 18691855 resistance 

PACLITAXEL - C7ORF 15556294 
23 

PACLITAXEL NM_001218;NM_206925 carbonic anhydrase XII CA12 16896004 unrelated 

PACLITAXEL NM_001033952;NM_001033953;NM calcitonin-related polypepUde alpha CALCA 16222118 
_001741 

PACLITAXEL NM_004346;NM_032991 caspase 3, apoplosis-related cysteine peptidase CASP3 10822281,12086014, 16051289, death pathway 
16168113, 16170024, 16413505, 
18071906 

PACLITAXEL NM_001227;NM0333313;NM_03333 caspase 7, apoplosts-related cysleste peplidase CASP7 14749477 , 16163113 death pathway 

9;NM 033340 
PACLITAXEL NM_001080124;NM_001080125;NM caspase 8, apopiosls-related cysteine peptidase CASP8 14749477, 16051289, 16168113. death pathway 

_001228:NM_033355;NM_033356;N 18071906 
M_033358 

PACLITAXEL NM_001229;NM 032996 caspase 9, apoptosis-related cysteine peptidase CASP9 14749477,16168113, 16170024 death pathway 

PACLITAXEL NM_001753 caveoltn 1, caveolae protein, 22kDa CAV1 16322897 altered by 
pacittrael 

PACLITAXEL NM_031966 cyclin 81 CCNB1 16356831 sensitivity/ 
resistance 

PACLITAXEL NM_053056 coin D1 CCND1 16243823 sensitivity! 
unrelated 

PACLITAXEL NM_002389;NM_153826:NM_17235 CD46 molecule, complement regulatory protein CD46 16322897 
0;NM_172351;NM_172352;NM_1723 
53;NM_172354;NM_172355;NM_172 
356;NM_172357;NM_172358;NM_17 
2359;NM_172360;NM_172361 

PACLITAXEL NM_001025079;NM_001777;NM_19 CD47 molecule CD47 16322897 
8793 

PACLITAXEL NM_001785 cylldine deamlnese CDA 18728667 



PACLITAXEL 1  NM_000389;10,1078467 cyclin-dependent Iciness intriblfix 1A(p21, Cipl) 
A• 
CDKN1 16168113, 16413505 sensiWly 

PACUTAXEL NIA_001127183;NM_001127184;NM 
003879 

CASP8 and FADD-Ake apoptoels regulator CFLAR 16080463 resistance 

P 	LITAXEL Nfil_001831;NM_203339 dustedn CLU 16308731,16 resistance 
PACLITAXEL NM_006565 CCCTC-bl 	factor zinc fin er •raid CTCF 16322897 
PACLITAXEL N14_001332 catenln (cadhedn-easociated protein), delta 2 (neural 

• nolated a 	eat 	n 
CTNND 
2 

16896004 

PACUTAXEL N 	001912;N 	145918 ca 	='>n L1 CTSL1 16322897 

PACUTAXEL 001008540' 	003467 chernoldne C-X-C mo ' race•or 4 CXCR4 16322897 
PACLITAXEL filL006564 CXCR6 16322897 

PACLITAXEL 	• 144320311 ERERE CXCR7 16322897 

PACLITAXEL NM_018947 J..- 	• 	e c somafic CYCS 14749477 16051289, 16413505 death pathwa 

PACUTAXEL NM 000103:N11031226 cylochrcme P450, family 19, subfamily A, polypepfide 
1 

CYP19 
Al 

14691014 

PACLITAXEL NM_ r r h 
• 

cybdrorne P450, family 2, subfamily B, polypeplide 6 CYP2B 
6 

14977870 

PACLITAXEL NM_000770 cylochrome P450, family 2, subfamily C, polypeptlde 8 CYP2C 
8 

12464242,12401345,18124035, 
15239142 15933212,15901749 

drug 
metabolism 

PACLITAXEL M4_017480 cylochrorne P460, fully 3, subfamily A, polypepOde 4 CYP3A 
4 

12065438, 15650019, 15901749 drug 
metabolism 

PACUTAXEL N14.919887iNM_138929 cliablo hoind09 (Drosophila) DIABLO 14749477 sensilivit 

PACLITAXEL NM_000110 (MI 	• sr 	micline 	erase DPYD 18505538, 18630517 
PACLITAXEL NMJ001949 E2F tressed . Ion factor 3 E2F3 16896004 

PACUTAXEL NM 005228;NM_2012822;NM_20128 
3;NM_201284 

epidemial growth factor receptor (etythroblastic 
leukemia Aral v-erb-b 	horn 	, avian 

EGFR 15723263, 16211241, 16413505 resistance 

PACUTAXEL NM_001042699;NM_005235 v-erb-a erythroblesfic leukemia viral onoogene 
horn 	4 =elan 

ER884 16896004 

PACLITAXEL NM_000043,11&152871;NM 15287 
2;NNI:152873;NM_152874;Nii_1528 
75;NM_152878;NM_152877 

Fes (INF receptor superfamly, member 6) FAS 16051289 sensitivity 

PACUTAXEL NM_000639 Fes li and INF au .,,JJ_L , member 6 FASLG 16051289 sensillv 

PACLITAXEL NM_001135821;NM_0011358/27NM 
_002004 

fornesyl diphosphata synthase (famesyl 
pyrophosphate synthelase, 
dimeth 	-t 	trandransferase r , - 	ltranstrsnsferase 

FDPS 16322897 

PACLITAXEL N 	002032 ferrifin, h; : 	• • 	4;4,, a tide 1 FTH1 16322897 

PACLITAXEL NM000146 fernin, fight polypeplide FTL 16322897 



PACLITAXEL NM_002569 Curio (paired basic amino acid cleaving enzyme) FURIN 16322897 
PACLITAXEL NM_001136007;NM_001136008;NM 

_001136009;NM_001136010;NM_00 
1136011;NM 001138012;NM_00597 
1;NM_021910 

FXYD domain containing ion transport regulator 3 FXYD3 16322897 

PACLITAXEL NM_001924 growth wrest and DNA-damage-inducible, alpha GADD4 
5A 

16322897 sensitivity 

PACLITAXEL NM_000156;NM_138924 guenidlnoamtate N-methyllransferase GAMT 16896004 
PACLITAXEL NM_001145453;NM_005264;NM_14 

5793 
GDNF family receptor alpha 1 GFRA1 16896004 

PACLITAXEL NM_000561;t1M 146421 glutathione 8-Iransferase mu 1 GSTMI 12851839 resistance 
PACLITAXEL NM_000851 glutathione S4ransferase mu 5 GSTM5 16322897 resistance 

PACLITAXEL NM_000852 glutathione S-transferase pi 1 GSTP1 15239142 resistance 

PACLITAXEL NM_000853 glutalhione S-Iransferese theta 1 GSTT1 12851839 resistance 

PACLITAXEL NM_001530;NM_181054 hypoxia inducible factor 1, alpha subunit (basic helix- 
loop-helix IranscAption factor) 

NIF1 A 17498686 

altered by 
patinae' 

PACLITAXEL NM_000201 intercellular adhesion molecule 1 ICAM1 16243823 

PACLITAXEL NM 006332 interferon, gamma-inducible protein 30 IF130 16322897 

PACLITAXEL NM_000875 insulin-like towth factor 1 receptor IGF1R 15499378 
PACLITAXEL NM_001552 insulin-like growth factor binding protein 4 IGFBP4 16896004 

PACLITAXEL NM 002213 in 	in, beta 5 ITGB5 16322897 

PACLITAXEL JMJ02 
B 

16896004 

PACLITAXEL NM_002228 jun oncogene JUN 15585644 altered by 
_patinae' 

PACLITAXEL NM_020853 KIAA1467 KIAA14 
67 

16896004 

PACLITAXEL NM 007054 tensor) family member 3A KIF3A 16896004 
PACLITAXEL NM 002274;Nt153490 herein 13 KRT13 16322897 
PACLITAXEL NM_0023613 MAD2 mitotic arrest deficient-like 1 (yeast) MAD2L 

1 
18691855 

PACLITAXEL NM_002745;NM_13t3957 milogen-activated protein kinase 1 MAPK1 16051289, 16211241, 16413505 

PACLITAXEL NM_001315;NM_139012.,NM_13901 
3;NM_139014 

milogen-activaled protein kinase 14 MAPK1 
4 

16051289 death pathway 

PACLITAXEL NM_001040056;NM_001109891;NM 
002746 

milogen-activated protein kinase 3 MAPK3 16051289, 16211241, 16413505 

00 



PACLITAXEL NM_002750;NM_139048;NM_13904 
714M_ 139049 

milogen-acivated protein Idnase 8 MAPK8 16061289 death pathway 

PACLITAXEL NM_001135044;1410_692752;NM_13 - 
9068;NM_139089;NM_139070 

milogen-adivated protein kinase 9 MAPK9 16051289 death pathway 

PACLITAXEL NM_001123088;NM_001123087;NM 
_005910;14M_015834;NM_016835;N 
M,016841 

mIcrolubuie-associated protein tau MAPT 16896004 resistance 

PACLITAXEL NM_021980;NM 182763 ydoid cell leukemia sequence 1 (BCLZrelated) MCL1 14749477 resistance 
PACLITAXEL NM_001145336;NM 001145337;NM 

L001145339;NM_001145340;NM_00 
2332;NM_008878;NM_006879;NM_0 
088111;Nk1_008882 

Mdm2 p53 binding protein homolog (mouse) MDM2 13130078 resistance 

PACLITAXEL M4_004774 mediator comgex subunit 1 MEDI 15650019 

PACLITAXEL N11_015335 medator complex subunit 13-like MED13 
L 

16896004 

PACLITAXEL NM_014791 maternal embryonic !eosins zipper kinase MELK 16896004 

PACLITAXEL NM_024042 ineleorin, gild cell clibrentlabon regulator METRN 16896004 

PACLITAXEL N11004994 matrix metallopeplidase 9 (gelatines. B, 92kDa 
gelatlnase, 921d/a type IV collagenase) 

MMP9 16243823 

PACLITAXEL NM_175317 • rnatalloihioneln 1E MT1E 16322897 unrelated 

PACLITAXEL NM_005953 metallottdonein 2A MT2A 16322897 unrelated 

PACLITAXEL N11002487 v-myc myelwitomatosis Aral Imogene itomolog 
(avian) 

MYC 18243823, 18802399 death pathway 

PACLITAXEL NM_000682 N-acetyllransferase i (andamlne N-acetyltransferase) NAT1 15015580, 17564303 altered by 
sadden! 

PACLITAXEL NM...006534•NM 181659 nudeer mceptor ixectNator 3 NCOA3 15650019 
PACLITAXEL NM_003998 nuclear Factor of kappa light pdypeptide gene 

enhancer in 13-cells 1 
NFKI31 16243823 altered by 

paclitaxel 

PACUTAXEL NM_020529 	- nuclear factor of kappa tght polypeplide gene 
enhancer In B-cells InNdlor, alpha 

NFKBIA 16243823 sensitivity 

PACLITAXEL NM_024522 Na+/K+ IransportIno ATPase Interacting 1 NKAIN1 16896004 

PACLITAXEL NM_0031389;NM_022002;NM_03301 
3 

nuclear receptor subfamily 1, group I, member 2 NR1I2 14977870,15364135, 15650019, 
15650019,12065438 15864135 

resistance 

PACUTAXEL NM_001618 poly (ADP-ribose) polyrnerase 1 PARP1 14749477,15585644, altered by 
padltaxel 18071906,15585644 

PACLITAXEL NM_002613;NM,031268 3-ph osphoinositide dependent protein Idn 	1 PDPK1 16782806 resistance 
PACLITAXEL NM_000304;NM_153321;NM_15332 

2 
peripheral myelin protein 22 PMP22 18322897 

00 



PACUTAXEL NM300941 P450 (cylochrome) oxidoreduclase POR 15239142 unrelated 
PACLITAXEL NM_003981;NM_199413;NM_19941 

4 
protaki regulator of cytokinesis 1 PRC1 17374387 

resistance:hut 
atton 

PACLITAXEL NM_000314 phosphatase and tensin homolog PTEN 11707646, 15548710 

PACLITAXEL NM1000963 prostaglandlmendoperoxide synthase 2 (prostaglandin 
GM syntiese end cyclooxygenase) 

PTGS2 16127422, 16243823, 16831230 sensitivity! 
resistance 

PACLITAXEL NM_005855 receptor (G protelmcoupleci) activity modifying protein 
1 

RAMP1 16896004 

PACUTAXEL N14_000321 retinoblestome 1 RB1 15138593 altered by 
paclitaxel 

PACLITAXEL NM 005611 reflnoblastoma4ike 2 (p130) RBL2 15585644 unrelated 
PACUTAXEL NM_001145138;NM_021975 ihrel rellculoandotheliosis viral oncogene homolog A 

[avian) 
RELA 15291876, 16243823 resistance 

PACLRAXEL NM 000449;NM_001025603 regtthday factor X, 5 (effluences HLA dass II 
expression) 

RFX5 16322897' 

PACLITAXEL NI14_000984 ribosomal protein L23a RPL23 
A 

16322897 

PACUTAXEL NM 001003;NM_213725 ribosomal protein, large, P1 RPLPl 16322897 
PACLITAXEL bilvt.001034 dbonudeolide reduotase M2 polypeptide RRM2 16896004 
PACUTAXEL NIA_001015055;NM_001016056;NM 

_033046 
rhoteltin RTKN 15480428 

PACLITAXEL Mi•f_005980 $100 odd= binding protein P S100P 16322897, 18636193 sensitivity 
PACUTAXEL NM 020974 signal peptide, CUB domain, EGF4ike 2 SCUBE 

2 
16896004 

PACLITAXEL NM.003130;NM_198901 sordn 	• SRI 18423116 
PACLITAXEL NM_198253;NM..198255 telomerase reverse transcriptase TERT 18021753 
PACUTAXEL NM903225 trefoil factor 1 TEN 16322897 
PACUTAXEL NM_018271 Swearing synthase-like 2 (S. cerevisiae) THNSL 

2 
18898004 

PACUTAXEL NM..003842;NM_147187 tumor necrosis factor receptor superfamily, member 
10b 

TNFRS 
F1013 

17922852 altered by 
peclitaxel 

PACLITAXEL NE11_001067 topoisomerase (DNA) II alpha 170kDa TOP2A 16322897 altered by 
pacitexel 

PACLITAXEL NM_000546;NM 001126112;NICOO 
1128113;NM 001126114;NM_0(1112 
6115;NM 001126116:NM_00112611 
7 

tumor protein p53 TP53 15990222,15990222,12082016, 
16168113, 16413505 

unrelated 



PACLITAXEL NM_178014 lubulin, beta TUBB 15239142 tangetkesistan 
ce 

PACLITAXEL NM_030773 eibulin, beta 1 TUBB1 - target 7 
PACLITAXEL NM_001113755;NM_001113756;NM 

_001953 
thymidtne nticsabbbIttne TYMP 18506536, 18630517 

PACLITAXEL NM 001071 thymldylate synthelase TYMS 10482907, 16168113, 18630517 unrelated 
PACLITAXEL NM_001025366;NM_001025367;NM 

_001025368:NM 001025369:NM 00 
1025370;NM_00-1033756;NM_00537 
6 

v-  enitar  endothelial growth factor A VEGFA 16243823, 17498666 

PACLITAXEL NM 001167 klinked inhibitor of spits* XIAP 16243823,16356831,18071906 resistance 

PACLITAXEL NM 024762 zinc finger protein 552 ZNF552 16896004 

VINBLASTINE NM_000927 ATP-binding cassette, sub-family B (MORtIAP), 
member 1 

ABCB1 11355955,8917702,15725475, 
15466210, 15640379, 15824923, 
16221533 

resistance 

VINBLASTINE NM_004995;NM_019862;NM_01989 
8;NM_019899;NM019900 

ATP-binding cassette, sub-family C (CFTR/MRP), 
member 1 

AOCC1 16156793 resistance 

VINBLASTINE NM_000392 ATP-binding cassette, sub-family C (CFTFt/MRP), 
member 2 

ABCC2 15849751, 9525973,15849751 resistance 

VINBLASTINE NM_032982,NM_032983 caspase 2, apoptosis-related cysteine peptidase CASP2 14757846 
VINBLASTINE NM_001556 inhibitor of kappa light polypeptide gene enhancer in B- 

cells, kinase beta 
IKBKB 17029595 altered by VB 

VINBLASTINE NM_002228 jun oncogene JUN 12221076 resistance 
VINBLASTINE NM_002750;NM_139046;NM_13904 

7;NM_139049 
milogen-actIvated protein kinase 8 MAPKB 12221076 death pathway 

VINBLASTINE NM_001135044;NM_002752;NM_13 
9068;NM_139069;NM_139070 

Mogen-activated protein kinase 9 MAPK9 12221076 death pathway 

VINBLASTINE NM_0(12467 v-rnyc myelocylomatosis viral oncogene homolog 
(avian) 

MYC 18802399 

VINBLASTINE NM_001136022;NM_004554 nuclear factor of activated T-cells, cytoplasmic, 
catelnewin-dependent 4 

NFATC 
4 

17044076 

VINBLASTINE NM_020529 nuclear factor of kappa light polypeptide gene 
enhancer in B-cells inhibitor, al 	he 

NFKBIA 17029595 

VINBLASTINE NM_006788 ralA binding protein 1 RALBP 
1 

- resistance 

VINBLASTINE NM_003842;NM_147187 tumor necrosis factor receptor superfamily, member 
106 

TNFRS 
HOB 

17922852 



VINBLASTINE NM_000546;NM_001126112;NM_00 
1126113;NM_001126114;NM_00112 
6115;NM_001126116;NM_00112611 
7 

tumor prolei p53 TP53 12221076 

VINBLASTINE NM_001069 tubulkt, beta 2A TUBB2 
A 

- unrelated 

VINCRISTINE NM_000927 ATP-bicdng cassette, sub-family B (MDR(TAP), ABCB1 10617675,11934808, resistance 
member 1 15239124,16038730, 15645438, 

16925584 
VINCRISTINE NM_004996;NM_019862;NM_01989 ATP-binding cassette, subfamily C (CFTR/MRP), ABCC1 10900222, 15581632, 15996345, resistance 

8;NM_019899;NM_019900 member 1 16042792,15896345,10900222,15 
044619,12067707 

VINCRISTINE NM_000392 ATP-binding cassette, subfamily C (CFTR/MRP), 
member 2 

ABCC2 15896345 resistance 

VINCRISTINE NM 001014431;NM_001014432;NM v-akt mudne thymana vkal onoogene hornolog 1 AKT1 16740780 ' lance 
_00-5163 

VINCRISTINE NM_001160;NM_013229;NM_18186 apoptalc peptidase activating factor 1 APAF1 16001973 death pathway 
1;NP.4_181868;NM_181889 

VINCRISTINE NM 000039 _ apoilpoprolein M AP0A1 16001973 
VINCRISTINE NM 018136 asp (atonal spindle) bowleg, niaccephaly 

associated (Drosoplikt) 
ASPM 17374387 

VINCRISTINE NM_003600;NM_19843316119843 aurae [chase A AURKA 17374387 resistance 
4;NM_198435;NM_198436;i41,4_1984 
37 

VINCRISTINE NM_004322;NM_032989 BCL2-associated agorust of aril death BAD 16001973 death pathway_  
VINCRISTINE NM_004324;NM_138761;NM_13876 BCL2-associated X protein BAX 16001973 death pathway 

3;NM_138764;NM_138765 
VINCRISTINE NM_000633;NM 000657 8-cell CLUlymphoma 2 13CL2 16001973 resistance 
VINCRISTINE NM_001223:NM_033292;NM_03329 caspase 1, apoptosis-related cysteine peptidase CASP1 16001973 

3;NM_033294;NM_033295 (interleukin 1, beta, convertase 
VINCRISTINE NM_001230;NM_032974;NM_03297 caspase to, apoplosis-related cysteine peptidase CASPI 16001973 

7 0 
VINCRISTINE NM_032982;NM_032983 caspase 2, apoptosis-related cysteine peptidase CASP2 16001973 death pathway_ 
VINCRISTINE NM_004346;NM_032991 caspase 3, apoplosis-related 	peptidase CASP3 16001973 death pathway 
VINCRISTINE NM_001225,NM_033306 caspase 4, apoptosis-related cysteine peptidase CASP4 16001973 
VINCRISTINE NM_001136109;NM_001136110;NM caspase 5, apoptosls-related cysteine peptidase CASP5 16001973 

_001136111;NM_001136112;NM..00 
4347 

00 



VINCRISTINE NM001226;NM_032992 caspase 6, apoplosis-related cysteine peptidase CASP6 16001973 death pathway 
VINCRISTINE HM_001227;t4M_033338;NM_03333 caspase 7, 0P0PInstmelated *Wine peptidase CASP7 16001973 death pathway 

9:NM 033340 
VINCRISTINE NM_001080124;NM_001080125;NM caspase 8, epoptosis-related coterie peptidase CASP8 16001973 death pathway 

001228;NM_033355;NM_033356;N 
M_033358 

VINCRISTINE NM_001229;NM_032996 caspase 9, apoplosis-related cysteine peptidase CASP9 76001973 death pathway 
VINCRISTINE NM_001752 catalase CAT 11178967 
VINCRISTINE NM_005194 CCAKI7enhancer binding protein (CiEBP), beta CEBPB 16001973 
VINCRISTINE M.4_001025194;NM_001025195;NM carboxylesherase 1 (monocyle/macrophage serine CES1 16001973 

_001266  este...1UB 1 
VINCRISTINE NM 000492 cystic fibrosis transmembrane conductance regulator CFTR 16038730 

(ATP-binding cassette sub-family C, member 7) 
VINCRISTINE NM_020313 cytokine induced apoptosis inhibitor 1 CIAPIN 18389626 

1 
VINCRISTINE NM_001916 3tochrome el CYC1 16001973 death path, 
VINCRISTINE NM_005225 E2F transaiption (actor 1 E2F1 16001973 
VINCRISTINE NM_005228;Mvi..201282;NM_20128 epidermal growth factor receptor (erythroblastic EGFR 16001973 

3;NM_201284 leukemia viral (v-erb-b) oncogene homolog, avian) 
VINCRISTINE NM_003824 Fes (TNFRSF6)-assoclaled via death domain FADD 16001973 
VINCRISTINE NM 012306 Fes apoptotic Inhibitory molecule 2 FAIM2 16001973 
VINCRISTINE NM_002046 glyceraldehyde-3-phosphate dehydrogenase GAPDH 16001973 
VINCRISTINE NM_001498 glutamate-cysteine lipase, catalytic subunit GCLC 10900222 
VINCRISTINE NM 002061 glutamate-cystelne Ilgase, modifier subunit GCLM 10900222 
VINCRISTINE NM_000561;NM_146421 glutathione Sfransferase mu 1 GSTM1 15044619, 15713801 resistance 
VINCRISTINE NM 000852 glutathione S-transferase pi 1 GSTP 1 10900222 
VINCRISTINE NM_016315 GULP, engulfment adaptor PTB domain containing 1 GULP1 16001973 
VINCRISTINE NM _001130442;NM_005343;NM_17 v-Ha-ras Harvey rat sarcoma viral oncogene homolog HRAS 16001973 resistance 

6795 
VINCRISTINE NM_000415 islet amylad polypeplide IAPP 16001973 
VINCRISTINE NM_000618;NM_001111283;NM_00 insulin-like growth factor 1 (somatomedin C) IGF1 16740780 

1111284;NM_001111285 
VINCRISTINE NM 000875 insulin-like growth factor 1 receptor 1GF1R 16001973 resistance 
VINCRISTINE M.4_000600 interleuidn 6 (interferon, beta 2) IL6 16001973 unrelated 
VINCRISTINE NM.,005572;NM_170707;NM_17070 lamin A/C LMNA 16001973 

8 
VINCRISTINE NM_005573 lam B1 LMNB1 16001973 resistance 

CO 



VINCRISTINE NM_003010 mitogen-activated protein Idnase Iciness 4 MAP2K 
4 

16001973 altered by 
vina1stine 

VINCRISTINE NM_003188;NM_145331:NM_14533 
2;NM 145333 

milogen-activated protein Wiese Wiese kinase 7 MAP3K 
7 

18001973 

VINCRISTINE NM 0-02745;NM_138957 milogen-activated protein Idnase 1 MAPK1 18001973 
VINCRISTINE NM_001145336;NM_001145337;NM 

_001145339;NM 001145340;NM_00 
2392;NM_0068713;NM_006879;NM_0 
06881;NM_006882 

Mdm2 p53 binding protein homolog (mouse) MDM2 16001973 

VINCRISTINE NM_001130926;NM_001130927;NM 
001130928;NM 005587 

myocyte enhancer factor 2A MEF2A 16001973 

VINCRISTINE NM_002412 04-methylguanine-DNA msthytransferase MGMT 16033832 
VINCRISTINE NM_002467 v-myc myelocylomatiosis viral oncogene homolog 

(avian) 
MYC 16001973 

VINCRISTINE NM_003998 nuclear factor of kappa light PolYnedicie tilene 
enhancer in B-cells 'I 

NFKB1 15744361, 16001973 resistance 

VINCRISTINE NM_006025 26 sedne protease P11 16001973 

VINCRISTINE PCAF 16001973 
VINCRISTINE NM_00.3981;NM_199413;NM_19941 

4 
protein regulator of cyloktnesIs 1 PRC1 17374387 

VINCRISTINE NM_000311;NM_001080121;NM_00 
1080122;NM_001080123;NM_18307 
9 

piton protein PRNP 15386405 

VINCRISTINE NM_000963 prostaglandin-endoperadde synthase 2 (prostaglandin 
GM syncline and cydooxygenase) 

PTGS2 18895918 

VINCRISTINE 	-r  NM_004103;NM_173174;NM_17317 
5;NM 173176 

PTK2B protein tyrosine Iciness 2 beta PTK2B 11478917 

VINCRISTINE NM_O-06264;NM_080683;NM .08068 
4;NM080665 

protein tyrosine phosphatase, non-receptor type 13 
ig0-1/CD95 (Fes)-associated phosphatese) 

PTPN1 
3 

16001973 

VINCRISTINE NM_006788 ralA binding protein 1 RALBP 
1 

- 

VINCRISTINE NM 000965:NM 016152 rednolc add receptor, beta RARB 17608728 
VINCRISTINE NM 001145547;NM_032905 RNA bkicting motif protein 17 RBM17 16061639 resistance 
VINCRISTINE NM_001145138;NM_021975 oral reticuloendotheliosIs viral oncogene homolog A 

(avlen) 
RELA 15744381 resistance 

VINCRISTINE NM_002944 c-ros oncogene 1 , receptor tyrosine kinase ROS1 16001973 
VINCRISTINE NM_001031680;NM_004350 runt-related transcription factor 3 RUNX3 15756676 
VINCRISTINE NM_006516 solute carder family 2 (facilitated glucose transporter), SLC2A 17520257 

00 
cn 



member 1 1 
VINCRISTINE NM_005633 son of sevenless homolog 1 (Drosophila) S0S1 16001973 
VINCRISTINE NM_003130;NM_198.901 sorcin SRI 18423116 
VINCRISTINE NM_007315;NM_139266 signal transducer and acUvator of transcription 1, 

91kDa 
STAT1 16001973 

VINCRISTINE NM_005419 signal transducer and activator of transcription 2, 
113kDa 

STAT2 16001973 

VINCRISTINE NM_003150;NM_139276;NM _21366 
2 

signal transducer and activator of transcriplion 3 
(acute-phase response factor) 

STAT3 16001973 

VINCRISTINE NM_000594 tumor necrosis factor (TNF superfamily, member 2) TNF 16001973 synergistic 
effetcs 

VINCRISTINE NM_000546;NM 001126112;NM 00 
1126113;NM_001126114:NM _00112 
6115;NM_001126116;NM_00112611 
7 

tumor protein p53 TP53 12082016, 16001973, 17555331 

VINCRISTINE NM_000365;NM 001159287 tdosephosphate isomerase 1 TPI1 18309519 
VINCRISTINE NM_001069 lubulin, bete 2A TUBB2 

A 
- target? 

VINCRISTINE NA:1_001071 ihrflidtiete eilthelaes TYMS 15713801 
VINCRISTINE NM_000376;NM 001017535 vitamin 0 (1,25- dthydromIternin D3) receptor VDR 15713801 
VINCRISTINE NM_001079539;NM_005080 X-box bindkig protein 1 XBP1 17353921 
VINFLUNINE NM_030773 hibutin, beta 1 TUBB1 • taf9et 
VINDESINE NM_030773 Munn, beta 1 TUBB1 - target 
VINORELBINE NM 006788 ralA binding protein 1 RALBP 

1 
- resistance 

VINORELBINE NM_001145547;NM_032905 RNA bIndklg moffprotein 17 RBM17 18051839 resistance 
VINORELBINE NM_001078174;NM 001078175;NM 

001078176;NM_001078177;NM_00 
:1955 

solute carrier fail& 29 (nucleoside transporters), 
member 1 

SLC29 
Al 

18462103 resistance 

VINORELBINE NM_001069 tubulin, beta 2A TUBB2 
A 

- target 

EPOTHILONES NM_004324;NM_138761;NM_13876 
3;NM 138764;NM_138765 

8CL2-associated X protein BAX 12517783 death pathway 

EPOTHILONES NM_00633;NM_0430657 B-cell CLLAymphoma 2 BCL2 12517783 resistance 
EPOTHILONES NM_001191;NM_138578 BCL2-like 1 BCL2L1 12517783 
EPOTHILONES NM_001165;NM_182962 baculoviral IAP repeat-containing 3 BIRC3 12517783 altered by 

spot alone 



EPOTHILONES NM 021960;NM_182763 myeloid cell leukemia sequence 1 (BCI2-related) MCL1 12517783 altered by 
e Itne 

EPOTHILONES TUf3A1 - 
EPOTHILONES TUBA2 - 
EPOTHILONES TUBAS - 
EPOTHILONES - TUBA6 - 
EPOTHILONES NM_018943 tubulln, alpha 8 TUBA° - 
EPOTHILONES NM_030773 tubuin, beta 1 TUBB1 - target? 
EPOTHILONES NM_001069 tutdn, beta 2A TUBB2 

A 
- target? 

EPOTHILONES N14_006088 ' tubulin, beta 2C TUBB2 
C 

- target? 

EPOTHILONES Nkl_006086 tubuiln beta 3 7.1883 - target? 
EPOTHILONES NM_000087 Itibulin beta 4 TUBB4 - target? 
EPOTHILONES NM_020040 lubulln, beta polypeptlde 4, member Q 	' TUBB4 

a 
- target? 

EPOTHILONES N11001167 X-Idead inhibitor of apoplosis XIAP 12517783 altered by . 
epothlione 

DOXORUBICIN Nkl_000927 ATP-binding cassette, sub-lady B (MDR/TAP), 
member 1 

ABM 11355955,15765123,11313874,17 
947497, (following) 

resistance 

(following) 8917702, 
16322897,18044152 
17947491,17526808, 

5725475,15861398, 15239142, 15501994, 15501994,16579640, 15501994,17526808, 15736412, 15861398, 15946544, 15867469, 16223781, 
15765123, 16350834, 16499877, 16544145, 16544145,18510171,18560228,17852453, 16579640, 17085340, 17483874,8917702, 17526808, 7947497, 
18481970, 8917702 

DOXORUBICIN - ABCB1 
A 

15695394 resistance 

DOXORUBICIN Nhi_000443;NM 018849:NM 01805 
0 

ATP-binding cassette, sub-famiy B (MDR/TAP), 
member 4 

ABCB4 11313874, 12926078, 16579640 resistance 

DOXORUBICIN NM_178559 ATP-birdng cassette, sub-family B (MDRffAP), 
member 5 

ABCB5 15899824 resistance 

DOXORUBICIN NM_004996;NM_019862;NM_01989 
8;NM 019899;NM_019900 

ATP-IsndIng cassette, sub-tardy C (CFTRIMRP), 
member 1 

ABCC1 11560771,12504668, 15473893, 
15473893,12067707,11500771,10 
900222,12657726,17940500, 
15548710, 15581632, 15880572, 
15946544, 16331495, 17352253, 
17852453,18560228,17940500 

resistance 

DOXORUBICIN NM_001144070;NM_003786 ATP-binding cassette, sub-family C (CFTR/MRP), 
member 3 

ABCC3 15695394,15884115,15901850, 
18463201 

resistance 

DOXORUBICIN NM 004827 ATP-binding cassette, sub-family G (WHITE), member ABCG2 17273774, 17938326, 18382425 resistance 

00 
CO 



2 
DOXORUBICIN NM_023036;NM_033274 ADAM metallopeplidase domain 19 (mallrin beta) ADAM1 

9 
18510171 

DOXORUBICIN NM_007038 ADAM metallopeplidase with thrombospondin type 1 
mold 5 

ADAMT 
S5 

16404146 

DOXORUBICIN NM_000687NM_001161766 adenosylhomocystemese AHCY 18510171 
DOXORUBICIN NM_001130846;NM_001130847;NM 

004208;NM_145812;NM_145813 
apoptosis-inducing factor, mitochondrion-associated, 1 AIFM1 16168113 

DOXORUBICIN NM_006066;NM_153326 aldo-keto reduciase famiy 1, member Al (aldehyde 
reductase) 

AKR1A 
1 

18322072 drug 
metabolism 

DOXORUBICIN NM 001354;104.205845 aldo-keto reductase family 1, member C2 (dihydrodid 
dehydrogenase 2; Lie add lindirg protein; 3-alpha 
hydroxysteroid dehydrogenase, type III) 

AKR1C 
2 

18322072 

DOXORUBICIN NM 003739 aldo-keto reductase fan* 1, member C3 (3-alpha 
hvjkoxysteroid dehydrogenate, type II) 

AKR1C 
3 

18635746 drug 
metabolism 

DOXORUBICIN NM_001014431;NM_001014432;NM 
005163 

AKTI 15494689,16168102,17359293, 
16059641, 16168102, 16438844, 
16740780, 16782806, 17339365, 
17359293,17935137, 
17835137,16168102, 18071906 

resistance v-aid murine Ihymorna viral oncogene homolog 1 

DOXORUBICIN NM_001626 v-ekt murine lhymoma viral oncogene homolog 2 AKT2 18071906 resistance 

DOXORUBICIN NM_005465;NM_181690 v-akt murine thymoma vital oncogene homolog 3 
(protein Idnase B, gamma) 

AKT3 18071906 resistance 

DOXORUBICIN NM_000477 albumin ALB 17378599,17378599,16211657 used as drug 
carrier 

DOXORUBICIN NM 001144 autocrIne motility factor receptor AMFR 16896004 
DOXORUBICIN NM_001146 anglopoielm 1 ANGPT 

1 
15783944 resistance 

DOXORUBICIN NM_007347 adaptor-refaced protein complex 4, epsilon 1 subunit AP4E1 16044162 
DOXORUBICIN NM_001160;NM_013229;NM_18186 

1;NM_181868;NM 181869 
iconic& peptidase activating factor 1 APAFI 15939500, 16001973,15939500 death pathway 

DOXORUBICIN NM_001142930;N4_001142931;NM 
006595 

apoplosis inhibitor 5 API5 16322897 

DOXORUBICIN 14M_000039 adipoprotein A-I AP0A1 16001973 
DOXORUBICIN t4M_000484;NM_001136016;NM_00 

1136129:NM_001136130;NM_00113 
8131;NM_201413;NM_201414 

amyloid beta (A4) precursor protein APP 17608641 resistance 

DOXORUBICIN NIL034706;NM_198977,NIA 19900 Rho guanine nucleotide exchange factor (GEF) 1 ARHGE 16404146 



2 Fl 
DOXORUBICIN NM_014788 Rho guanine nucleotide exchange factor (GEF) 17 ARHGE 

F17 
16404146 

DOXORUBICIN N9,1_006407 ADP-dbosylation-like fasts 6 InteractMg protein 5 ARL6IP 
5 

16430662 

DOXORUBICIN Nik001875NM_182810 acilvating transcription factor 4 (tax-responsive 
enhancer element B67) 

ATF4 16298333 

DOXORUBICIN NM_000051;NM 138292 ataxia telangieclasie mutated ATM 15489221 
DOXORUBICIN NM_003945 ATPase, H+ transporting, lysosoma191cDa, VO submit 

ei 
ATP6V 
0E1 

16579640 

DOXORUBICIN NM_001185 elpha-2-glycoprotam 1, zinc-binding AZGP1 16404146 
DOXORUBICIN NM_001497 UDP-Gal:belaGicNAc beta 1,4- galectosytirensferese, 

polypeptide 1 
B4GAL 
T1 

16404146 

DOXORUBICIN NM_001011545;NM 001186;NM_20 
6866 

BTB and CNC homology 1, basic Moine zipper 
transcription factor 1 

BACH1 16322897 

DOXORUBICIN NM_004322;14194_032989 BCL2-associated egotist dad death BAD 16001973, 16438844, 16705698, 16843435, 
17359293 

DOXORUBICIN NM_004323 BCL2-associated attemogene BAG1 16322899 
DOXORUBICIN NM_001188 8CL2-anti 	Wei 1 BAK1 11313874 15917298 
DOXORUBICIN NM_004324;NN1138761;b1M_13876 

3;NM:138764;NM_138766 
13CL2-assoclated 	protein BM 14801052, 15458408, 15492826, 15576332, 

15939500, 15986719, 15001973,17404015, 
16108113, 16322301, 16705898, 17542780, 
17959036, 
97959030,17339365,17542780,17922852 

DOXORUBICIN NM_001127240;NM001127241;NM 
_001127242;NM_014417 

BCL2 binding component 3 BBC3 16439685 

DOXORUBICIN NNL.152618 Bardet-Biedl syndrome 12 138612 18044152 
DOXORUBICIN NM_033028 Bardet-Biedl syndrome 4 BB64 16898004 
DOXORUBICIN NM_000633;NM_000657 8-cell CLLAymphcene 2 BCL2 14601052,16897917, 15571957, 15576332, 

(lollassrig) 15939500, 15985719, 16001973,17404015,18560228, 16168113, 16322301,17541305,16450387, 16322899, 16705698, 16890185, 17542780, 17959036, 
17959036,17542780 15890185, 18325115 
DOXORUBICIN NM_001114735;NM_004049 BCL2-related protein Al BCL2A 

1 
16572199 

DOXORUBICIN NM_001191;NM_138578 61CL2-like 1 BCL2L1 14801052. 15781649,11468182, 15911101, 
15939500, 15939500.18560228, 16843435, 
17912235, 17922852,16843435, 17923112 



DOXORUBICIN NM_0065361INL138621a4M_20700  
2 

8CL2-ble 11 (e,poptosisfeciltator) BCL2L1 
1 

17339365 

DOXORUBICIN NI4_0010406611;NAL139839 BC1.241ke 12 (prcihe rich) BCL2L1 
2 

15576332, 17404015 

DOXORUBICIN 41_003766 bet 1, autophagy related BECN1 16718815, 16896004 
DOXORUBICIN NM_001198;NIA_197966;NM_19798 

7 
Bli3InteraitIng domain death agonist BID 15812552, 15870702, 16705698, 16868541 

DOXORUBICIN NM_001197 BC12-Inleracling killer (apoptosis-inducing) BIK 16007125, 16705598 

DOXORUBICIN NM_001166 baculoviral LAP repeat-coasining 2 BIRC2 14601052, 14666681, 15359644, 15571967, 
15571967,14666661,17521628 

DOXORUBICIN NIA 001165$6082962 bacutowel IAP repeat-conteming 3 BIRC3 1292468, 12948851, 1549819. 15911101, 
16705698,17521628 

DOXORUBICIN NM_001012270;NM_001012271;NM 
_001188 

bactdoviral IAP repeat-contebiing 5 BIRC5 11911975,16086872,16364925,16106013, 
11911975,17124180,16108013, 14601052, 
16085872, 16086872,17521628, 16106013, 
17124180 

DOXORUBICIN N11_016252 baculovIral IAP repeat-containing 6 BIRC6 17521628 

DOXORUBICIN NM_022161;NM_139317 baculoviral IAP repeat-contaiing 7 BIRC7 17521628 

DOXORUBICIN NM_033341 beculovial IAP reeeakonteining 8 8IRC,8 17521628 

DOXORUBICIN NM 007294/1414_007295;NM_00729 
6;NM_007297;NM_007298;NAL0072 
99;NM_007300;NM_607302;NM_007 
303;NM 007304;1414307305 

breast cancer 1, early onset BRCA1 10344722 

DOXORUBICIN N14_000059 breast cancer 2, early onset BRCA2 10344722 

DOXORUBICIN NM 001731 Bcell Senslocation gene 1, aniproliferalve BTG1 16705898 

DOXORUBICIN NM 006763 BTG family, member 2 BTG2 16705698 

DOXORUBICIN NM_001130914;NM_008806 BTG family, member 3 8163 16896004 
DOXORUBICIN NM_001211 budding uninhibited by benzimidazoles 1 homalog beta 

I) 

BUB1B 15870702 

DOXORUBICIN NM_001007793;NM_004725 budding uninhibited by benzimidazoles 3 homolog 
(yeast) 

BUB3 16322899 

DOXORUBICIN - - C21OR 
F87 

16044152 

DOXORUBICIN - - C5ORF 
13 

16044152 

DOXORUBICIN - - C7ORF 
23 

15556294,15556294,18510171 

DOXORUBICIN NM 001218;NM_206925 carbonic anhydrase XII CA12 16896004 



DOXORUBICIN NM.020247 chaperone, ABC1 activity of bc1 complex hornolog (S. 
. •mbel___ 

CABC1 16404146 

DOXORUBICIN NM004342;NM_033138;NM_03313 
9;NM_033140;14M_03.31.5.7 

caldesmon 1 CALD1 16044152 

DOXORUBICIN NM014289 cal 	in 6 CAPN6 16404146 
DOXORUBICIN NM_001223;NM_033292;NM_03329 

3;NM_033294;NM_033295 
caspasa 1, apoplosis-related cysteine peptidase 
(interleukin 1, beta, converlase) 

CASP1 16001973 

DOXORUBICIN NM 001230;NM_032974;NM_03297 
7 

caspase 10, apoptosis-related cysteine peptidase CASP1 
0 

16001973 

DOXORUBICIN NM_032982;NM_032983 caspase 2, apoptosis-related cysteine peptidase CASP2 14757846,15917298, 16001973, 17013758 

DOXORUBICIN NM_004346;NN1_032991 caspase 3, apoptosis-related cysteine peptidase CASP3 15456408, 15557793, 15571967, 15578696, 

(following) 15812552, 

17437844, 17542780, 
17959036,15557793 

15985719,16962073,17437844,15456408,16364925.17085670,17088418,16909308.15680309.15981920,19106633,15571967,15578696,16823846,16843435,15868924,18508926, 
16001973,15576332,16705698,15939500, 

15870702, 15939500, 15981920, 15985719, 

16168113, 16364925. 16823846, 16843435, 16868541, 16890185, 16909308, 16962673, 17013758, 17085670, 17088416, 17285121, 
17935137, 17935137,17542780,16024631,18246814,15897917,17285121,16890185,17651020, 17959036, 

18071906,15555623,17653088, 18246814, 18278454, 18508926, 19106633 
DOXORUBICIN NM 001225.NM 033306 caspase 4, a''-'- 	elated 	tome peptidase CASP4 16001973 

DOXORUBICIN NM_001136109;NM_001136110;NM 
_001136111;NM_001136112;NM_00 
4347 

caspase 5, apoptosis-related cysteine peptidase CASPS 16001973 

DOXORUBICIN NM_001226;NM_032992 caspase 6, apoptosis-related cysteine peptidase CASP6 15870702, 16001973, 17437844, 
17922852,17437844 

DOXORUBICIN NM. 001227;NM_033338;NM_03333 
9;44_033340 

caspase 7, apoptosis-related cysteine peptidase CASP7 15870702, 16001973,16705698, 16024631, 
16168113, 16298333, 17653088, 19106633 

DOXORUBICIN NM_001080124;NM 001080125;NM 
_001228;NM_03335-5;NM_033356;N 
M_033358 

caspase 8, apoptasts-related cysteine peptidase CASP8 15812552, 15870702, 15897917,16024631, 
15981920, 16001973, 16168113, 16705698, 
16868541, 17013758, 11437844, 
17437844,18508926,15868924,17970047, 
18071906, 18508926 

DOXORUBICIN NM_001229;NM....032996 caspase 9, apoplosis-related cysteine peptidase CASP9 15812552.15870702, 15939500, 15981920, 

(following) 15981920,15868924,18508926,17437844, 16001973,15576332.15939500, 16168113, 16311509, 16311509,15557793,17935137,17653088,15555623, 16364925, 
16705698, 17013758, 17285121, 17339365, 17404015, 17437844, 17651020, 17651020,17285121,16024631,16364925, 17935137, 18508926 
DOXORUBICIN NM_001757 carbonyl reduclase 1 CBR1 18635746 drug 

metabolism 

DOXORUBICIN NM_002982 chemoldne (C-C mod) ligand 2 CCL2 12908082 



DOXORUBICIN NM_001237 cyclin A2 CCNA2 16036217, 16284694, 16537896, 17390037 

DOXORUBICIN NM 031966 cyclin B1 CCNB1 15141020, 16537896, 16928833, 17320279, 
17893511 

DOXORUBICIN NM_053056 cyclin D1 CCND1 16036217 
DOXORUBICIN NM_001759 cyan D2 CCND2 16928833 
DOXORUBICIN NM_001238;NM_057182 cyan El CCNE1 16036217 
DOXORUBICIN NM_000610;NM_001001389;NM_00 CD44 molecule (Indian blood group) CD44 16705698 

1001390;N14_001001391;NM_00100 
1392 

DOXORUBICIN NM_001130829;NM_001786:14M_03 cell division cycle 2, G1 to S and 0210 M CDC2 15870702, 16036217, 16537896, 17320279, 
3379 17320279,15141020 

DOXORUBICIN NM_001790;NM_022809 cell division cycle 25 homolog C (S. pombe) CDC25 17320279,19074854 sensitivity 
C 

DOXORUBICIN NM_001098533;NM_001160367;NM cyclin•dependent kinase 10 CDK10 16404146 
_052987;NM_052988 

DOXORUBICIN NM_001798;NM_052827 cyclin-dependent kinase 2 CDK2 15823547, 16036217 
DOXORUBICIN NM_000389;NM_078487 cyan-dependent kinase inhibitor 1A (p21, Cip1) CDKN1 

A 
14601052, 15141020, 15492826, 15601469, 

(following) 15781256, 15823547, 16168113, 16537896,17974990,15601469,15555623,19074854,17682292.17653088,15781256, 16909308, 17079232, 
17653088,16705698 16439685, 17682292, 17893511, 17974990, 18269916, 19074854 
DOXORUBICIN NM_004064 cyclin-dependent kinase inhibitor 1B (p27, Kiri) CDKN1 16322899, 16705698, 17893511,16036217, 

B 17935137 
DOXORUBICIN NM_000077;NM_058195;NM_05819 cyclin-dependent kinase inhibitor 2A (melanoma, p16, CDKN2 16705698 

7 inhibits CDK4) A 
DOXORUBICIN NM_005194 CCAAllenhancer bindin! protein CrEBR) beta CEBPB 16001973 

DOXORUBICIN NM_001042426;NM_001809 cenlromere protein A CENPA 15870702 
DOXORUBICIN NM_001025194;NM_001025195;NM carboxylesterase 1 (monocytehnacrophage wine CESI 16001973 

_001266 esterase 1) 
DOXORUBICIN NM_001127183;NM 001127184;NM CASP8 and FADD-like apoplosis regulator CFLAR 14601052,16 

_003879 
DOXORUBICIN NM_000492 cystic fibrosis transmembrane conductance regulator CFTR 17762173 

(ATP-binding cassette sub-family C, member 7) 
DOXORUBICIN NM.001114121;NM_001114122;NM CHK1 checkpoint homolog (S. pombe) CHEK1 15489221, 15870702, 16036217, 17085670, 

_001274 17088865, 17088865,17085670, 17320279, 
18698031 

DOXORUBICIN NM_001005735;NM_007194;14M_14 CHK2 checkpoint homolog (S. pombe) CHEK2 15489221,17085670, 17320279 
5862 



DOXORUBICIN NM_001278 conserved hatx-looptheix ubiquitous kinase CHUK 18463201 
DOXORUBICIN N14_020313 cylokine induced apoptosls thtdbitor 1 CIAPIN 

1 
18389826 

DOXORUBICIN Nkl_013324;NIA 145071 cytokine inducible SH2-containing protein CISH 10044152 
DOXORUBICIN NM_021101 claudin 1 CLDN1 16404148 
DOXORUBICIN NM_002956;NM2198240 CAP-GLY domain containing linker protein 1 CLIP? 16404146 
DOXORUBICIN Nt4_001294 deft lip and palate associated transmembane protein 

1 
CtPTM 
1 

16243817 

DOXORUBICIN Nkl_001831;NM_203339 dusterin CLU 18322897 
DOXORUBICIN NI4_030582;NM_130444;NM213044 

5 
collagen, type XVIII, alpha 1 COL18 

Al 
17027618 

DOXORUBICIN - cytochrome c ()Wass II COX2 18278810 
DOXORUBICIN Nitti_001031847;NM_001878 carnIgne palmiloyliransferase 1A giver) CPT1A 16283381 
DOXORUBICIN NM 001079846;NM_004380 CREB binding protein CREBB 

P 
17498666 

DOXORUBICIN NM_001142407;NM_001142408;NM 
_001142417;NM_001142435;NM_00 
3296 

cysteine-rich secretory protein 2 CRISP2 16404146 

DOXORUBICIN NM 000394 	 crystallin, alpha A CRYM 16322897 
DOXORUBICIN NM_001885 spiallrit  alpha B CRYAB 16322897 
DOXORUBICIN NM 001897 chondroitin sulfate proleoglycan 4 CSPG4 16404146 
DOXORUBICIN NM_001901 connective tissue growth factor CTGF 18579640 
DOXORUBICIN 'NM_001012329;NM_020248 calenin, beta interacting protein 1 CTNNB 

IP1 
16322899 

DOXORUBICIN NIA_001332 calenln (eadhedn-assoclated protein), delta 2 (neural 
plakophilin-related rurn-relthat prolog!" 

CTNND 
2 

16896004 

DOXORUBICIN Nil_001908;NM_147780;NM,_14778 
1;NM_147782;NM_147783 

°Mho* EI CTSB 16705698, 17378599 

DOXORUBICIN Igh,001909 cethepsinD CTSD 18566016 
DOXORUBICIN NM 001911 cathepsin G CTSG 16456935 
DOXORUBICIN M1_002993 chwiokine (C-X-C moth) Ilgand 6 (granulocyte 

chamois:9c protein 2) 
CXCLO 16404146 

DOXORUBICIN Nig_001916 cyto:trorne o-1 CYC1 16001973 
DOXORUBICIN NM_018947 cytochrome c, somatic CYCS 16031973,16705698, 16331251, 16749663, 

16868541 
DOXORUBICIN NM_000499 cytochrome P450, Tandy 1, subfamily A, polypeptide 1 CYP1A 

1 
15377855 



DOXORUBICIN 

DOXORtr 

N14_000785 ordain° P450, family 27, subfamily B, polypepide 
1 

CYP27 
81 ..j  

11718971 

NM_000767 cylochrome P450, family 2, subfamily B, polypeptide 6 CYP28 
6 

16322899 

DOXORUBICIN 
. 

NM_001141969$4M_001141970:14M 
_001350 

death-domain associated protein MO( 129413851 

DOXORUBICIN - DDEF1 16404146 
DOXORUBICIN NM_0040133 DNA-damage-inducible transcript 3 DDIT3 16298333, 17912235 
DOXORUBICIN N14.0011347091414_003472 DEK encomia DEK 16579640 
DOXORUBICIN N11_004717 decliglYcerol Idnase, iota DGKI 16404146 
DOXORUBICIN NM_001930;NM_013406;NM01340 

7 
deoxyhypusine synthase DHPS 16404146 

DOXORUBICIN NM 019867;1414,i:138929 debt° homolog (Drosophila) DIABLO 12948851, 17521(128 

DOXORUBICIN NI4_014421 Icickkopf homolog 2 (Xenopus laevia) DKK2 16404146 
DOXORUBICIN N14_001539 DnaJ (He.p40) homolog, subfamily A, member 1 DNAJA 

1 
16579640 

DOXORUBICIN NM_001130823-N81_001379 DNA (cYlosIne-5-)-metyltransferase 1 DNMT1 17124180 
DOXORUBICIN N1&001935 dpeptidyl-peptidase 4 DPP4 15753397 

DOXORUBICIN NK,014208 dentin slalshosphoproteln DSPP 16404146 
DOXORUBICIN NM_012145 deoxyth_yrnidylate kinase (thymIclyiete 'these) DTYMK 18413751 

DOXORUBICIN NM_005225 E2F transcription factor 1 E2F1 16001973 

DOXORUBICIN NM 001949. E2F transaription factor 3 E2F3 16896004 
DOXORa rkt.004092 enoyt Coen4me A hydratase, short chain, 1, 

mllochondried 
ECHS1 15492826 

DOXORUBICIN NM_030796 EGFR-coamplified and overexpreesed protein ECOP 18510171 
DOXORUBICIN NM_001955 endothelin 1 EDN1 17974986 
DOXORUBICIN NM_001406 ephrin-B3 EFNB3 16322897 
DOXORUBICIN NM 001963 epidermal growth factor (beta-urogastrcne) EGF 16969495 
DOXORUBICIN NMJ305228;Nhi_201282;NM 20128 

3;NM201284 
epidermal growth factor receptor (arythroblask 
leukemia viral (v-erb-b) oncogene hanolog, avian) 

EGFR 15981280, 18001973, 17938326, 17974986 

DOXORUBICIN NM_001964 early growth response 1 EGR1 17330857 

DOXORUBICIN NI4_006709;NM_025256 etichromatic histone-lysine Nmethyltransfentse 2 EHMT2 17124180 
DOXORUBICIN NM...001412 eukaryolic translation initiation factor 1A, /clinked EIF1AX 16322899 
DOXORUBICIN NM 032025 eukaryolic translation initiation factor 2A, 65kDa ElF2A 16298333 
DOXORUBICIN N14_004095 	 eukaryotic translation initiation factor 4E binding 

1 _protein 
EIF4EB 
P1 

16322899 

DOXORUBICIN NM_001429 	 E1A binding protein p300 EP300 10344722,17498688,10344722 

rn 



DOXORUBICIN NM_004431 EPH rece • tor A2 EPHA2 16900372 
DOXORUBICIN NM_001040456;NM_016442 endoplasmic relcultim amirioeplidase 1 ERAP1 16404146 
DOXORUBICIN NM_001005862;NM_004448 v-erb-b2 erythroblaslic leukemia viral oncogene 

homolog 2, neuro/glloblastoma derived oncogene 
homolog (avian) 

ERBB2 15486187, 15834928, 16168102, 17010609 

DOXORUBICIN NM_001005915;NM_001982 v-erb-b2 aryboblestic leukemia viral oncogene 
homolog 3 (avian) 

ERBB3 16168102 

DOXORUBICIN NM 001042599;NM_005235 y-erb-a erythroblastic leukemia viral oncogene 
homolog 4 (avian) 

ERBB4 16896004 

DOXORUBICIN Nk4_000125;NM_001122740;NM_00 
1122741;NM_001122742 

estrogen receptor 1 ESR1 16322899 

DOXORUBICIN NM 001040275;NM_001040276;NM 
_001437 

estrogen receptor 2 (ER beta) ESR2 16322899, 16900372 

DOXORUBICIN NM_001987 ets variant 6 ETV6 15217836 
DOXORUBICIN NM_001993 coagulation factor III (throntoplastin, tissue factor) F3 18246814, 18278454, 18325115 
DOXORUBICIN Nk4_000131:NM_019616 coagulation factor VII (serum prothrombh conversion 

acceteratth 
F7 18325115 

DOXORUBICIN NM_003624 FailLNFRSRO-associated via death domain FADD 16001973, 16705698, 17970047 

r  DOXORUBICIN NM_012306 Fas apoplolic inhibitory molecule 2 FAIM2 16001973 
DOXORUBICIN NM_000043;NM_152871;NM_15287 

2;NM_152873;NM 152874;NM_1528 
75;NM_152876;NM_152877 

Fes (TNF receptor superfamily, member 6) MS 15763944, 
15763944.15576332,17088865,16705698, 
15981920, 17088865, 17404015, 17970047 

DOXORUBICIN NM_000639 Pas Ilgand (TNF superfamily, member 6) FASLG 15763944. 15763944,17088865, 15981920, 
17088865 

DOXORUBICIN NM. 000569;NM_00112759214M_00 
1127593;NM_001127595;NM_00112 
7596 

Fc fragment of 19G, low affinity Ina, receptor (CD16a) FCGR3 
A 

17852453 

DOXORUBICIN NM 004462 famesyi-diphosphate famesyllransferase 1 FDFT1 16322897 
DOXORUBICIN NM 001039492;NM_001450;NM_20 

1555;NM201557-  
four and a half LIM domains 2 FHL2 17682292 

DOXORUBICIN NM_001145775;NM_001145776;NM 
_001145777;NM 004117 

FK506 binding protein 5 FKBP5 15571967 

DOXORUBICIN NM_012181 FK506 binding protein 8, 38kDa FKBP8 16404148 
DOXORUBICIN NM..002026;NM_054034;NM 21247 

4;41_212475;NM_212476;Ni1_2124 
78;N14_212482 

fibroneclln 1 FN1 17703109 

rn 



DOXORUBICIN Nfv1 000802;NM 016724;NM_01672 
5;Nlirt_016729;NiA_016730;NM_0167 
31 

folate receptor 1 (adult) FOLR1 15634643, 16404146 

DOXORUBICIN NM_005252 v-fos FBJ murine osteosarcoma viral oncogene 
hoinola) 

FOS 16900372 

DOXORUBICIN NM_001454 forkhead box J1 FOXJ1 16044152 
DOXORUBICIN NM_002015 forkhead box 01 FOX01 17935137 
DOXORUBICIN NM_001455;NM_201559 forkheed box 03 FOX03 17935137 
DOXORUBICIN NM 000510;NM_001018080 follicle simulating hormone, beta polypeplide FSHB 17028438 
DOXORUBICIN NM 000146 terrain, Bght polypeptide FTL 12644586 
DOXORUBICIN NM:17747B lean mitochondria! FTMT 12644586 
DOXORUBICIN N1%4_002033 kicosyltransferase 4 (alpha (13) fucosyltransferase, 

myeloid-specific) 
FUT4 17852453 

DOXORUBICIN NM_000402;NM_001042351 lucosSO. 	ate dehydrogenase G6PD 16404146 
DOXORUBICIN NM_006705 growth arrest and DNA-damage-inducible, gamma GADD4 16404146 

DOXORUBICIN NM_000156,NM_138924 guanidinoacetale N-methyltransterase GAMT 16896004 
DOXORUBICIN NM_002046 glwr 	halde&de-3- 	hatio nese GAPDH 16001973 

DOXORUBICIN NM_002049 GATA binding protein I (globln transcription factor 1) GATA1 14623254. 17097070 

DOXORUBICIN NM_001498 glutamate-cysteine Haase, analytic subunit GCLC 10900222, 11560771 
DOXORUBICIN NM 002061 glutamate-cysleine lipase, modifier subunit GCLM 10900222 

DOXORUBICIN NM_004864 differentiation factor 15 _growth GDF15 16705698 
DOXORUBICIN NM_001135031;NM_0041138 growth factor independent 1B transcription repressor GFI1B 16322897 
DOXORUBICIN NM_001145453;NM_005264;NM_14 

5793 
GDNF family receptor alpha 1 GFRA1 16896004 

DOXORUBICIN NM_006708 gl .xalase I GLO1 16085563 
DOXORUBICIN NM_000406;NM_001012763 gonadotropst-releasing hormone re motor GNRHR 17943530 
DOXORUBICIN NM 000174 glycoprotein IX (platelet) GP9 16404146 
DOXORUBICIN NM1000581;NM_201397 glutathione peroxides° 1 GPX1 15473693 
DOXORUBICIN NM_002093 glycogen synthese Idnase 3 beta GSK38 17339365 
DOXORUBICIN NM 145740 glutathione S-fransferese alpha 1 GSTA1 16890185 
DOXORUBICIN NM:001512 glutalhione S-transferase alpha 4 GSTA4 18225754 
DOXORUBICIN NM_000852 glutathione S-transferase pi 1 GSTP1 10900222, 14623254, 15448748, 

15946544,16356834, 
16579640,15533597,14623254, 
18225754 

resistance 

DOXORUBICIN NM_001520 general Conscription factor IIIC, polypeptide 1, alpha GTF3C 16322899 

0 



220kDa 
DOXORUBICIN NP4_016315 GULP, enfinent adaptor PTB domain containing 1 GULP1 16001973 
DOXORUBICIN NM 002105 H2A histone family, member X H2AFX 15489221,15489221,16432175 
DOXORUBICIN NM_000184 hemoglobin, gamma G HBG2 17097070 
DOXORUBICIN NM 001525 	. hypocretin (orexin) receptor 1 HCRTR 16404146 

1 
DOXORUBICIN NM_004984 histone deacetylase 1 HOAC1 17124180 
DOXORUBICIN NM000410;NM_139003;NM_13900 hemochromalosis HFE 16623846 

4;Nkt_139006;NM_139007;NM_1390 
013;NM_139009;NM_139010;NM_139 
011 

DOXORUBICIN NM.000601;NM_001010931;NM_00 hepalocyte growth factor (hepapoidn A; scatter factor) HGF 15688034,16 
1010932;NM_001010933;NM_00101 
0934 

DOXORUBICIN NM_001530;NM_181054 hypo= inducible facia 1, alpha subunit (basic helix- 
loop-helix transcription factor) 

HIF1A 16532342, 17498666, 17912235 

DOXORUBICIN NM_003526 histone cluster 1, H2bc HIST1H 16322897 
2BC 

DOXORUBICIN NM_002123 major hislocompatibility complex. class II, DQ beta 1 HIA- 16322697, 16404146 
DOM 

DOXORUBICIN NM 021983 major hislocornpatibility complex, class II, DR bele 4 HU- 16322897 
DRB4 

DOXORUBICIN NM_015980 1-IMP19 protein HMP19 16044152 
DOXORUBICIN NM_005968;NM_031203 heterogeneous nuclear ribonudeoprotein M I-INRNP 16928833 

M 
DOXORUBICIN NM_001130442;NM_005343;NM_17 v-Ha-ms Harvey rat sarcoma viral oncogene homdog HRAS 16001973 

6795 
DOXORUBICIN NM_005114 heparan WNW (glucosamine) 3-0-sulfotransferase 1 HS3ST 16044152 

1 
DOXORUBICIN NM_001017963;NM_005348 heat shock protein 90kDa alpha (cytosolic), class A 

member 'I 
HSP90 
AA1 

17680992 

DOXORUBICIN NM_002154 heal shock 70kDa protein 4 HSPA4 16311509 
DOXORUBICIN NM_005341 heat shock 70kDa protein 5 (glucose-regulated protein, 

78kDL 
HSPA5 16298333, 17680992 

DOXORUBICIN NM_006597;NM_153201 heat shock 70kDa protein 8 HSPA8 16579640, 16579640,17680992 
DOXORUBICIN NM_004134 heat shock 70kDa protein 9 (mortalin) HSPA9 17680992 
DOXORUBICIN NM_001540 heat shock 27kDa LS  1 HSPB1 17680992 



DOXORUBICIN NM_002150NM_199440 gloat shock 60kDa protein 1 (chaperonin) HSPD1 17680992 
DOXORUBICIN NM_002775 HtrA swine peptidase 1 HTRA1 16243817 
DOXORUBICIN NM_031407 HECT, UBA and WWE domain containing 1 	 HUWE1 16404146 
DOXORUBICIN NM_000415 islet amyloid paypeptide IAPP 16001973 
DOXORUBICIN NM 024013 interferon, alpha 1 IFNA1 179590313 
DOXORUBICIN NM_000618;NM_0011112&3;NM_00 

1111284;N:1/L001111285 
Insulin-Ike growth factor 1 (somatomecIn C) IGF1 16740780 

DOXORUBICIN NM_000875 Insulin-like growth factor 1 receptor IGF1R 16001973 

DOXORUBICIN NM_001552 insulin-Ike growth factor binding protein 4 IGFBP4 16896004 

DOXORUBICIN NM_001556 Inhibitor of kappa Ight polypeptide gene enhancer in 8- 
cells, kinase beta 

IKBKB 15899819, 18463201 

DOXORUBICIN NM_001099856;NM_001099857;NM 
_001145255;NM_003839 

Inhibitor of kappa Fight polypeplide gene enhancer in B- 
cells, kinase gamma 

IKBKG 17690907 

DOXORUBICIN NM 000600 hterleukin 6 (interferon, beta 2) IL6 16001973 

DOXORUBICIN NM 000584 Interleukin 8 IL8 12908082, 15899819, 18510171 

DOXORUBICIN Nki_901137673;NM_004516;NAL01 
2218;NM_017620;NM 153464 

Interleukin enhancer binding factor 3, 90kDa ILF3 16322899 

DOXORUBICIN NM_005544 insulin receptor substrate 1 IRS1 18322899 

DOXORUBICIN NM 002226;NM 145159 jagged 2 JAG2 16404146 

DOXORUBICIN - JMJD2 
B 

16896004 

DOXORUBICIN NM_002228 jun °Pepper* JUN 15585644, 15880572, 18649001 

DOXORUBICIN NM_000238;NM..172056;NM_17205 
7 

polassium voltage-gated thermal subfamily I-I (eag- 
related member 2 

KCNH2 16086867 

DOXORUBICIN NM 002242 potassium inwardly-rectifying channel, subfamily J, 
member 13 

KCNJ1 
3 

16404146 

DOXORUBICIN NM_018658;NM_170741;NI4_17074 
2 

potassium inwardly-rectifying channel, subfamily J, 
member 16 

KCNA 
6 

16404146 

DOXORUBICIN NM_002035 3-ketodihydrosphingosine redudase KDSR 16322897 

DOXORUBICIN Nh1„003685 KH-tyke splicing regulatory protein KHSRP 16404146 

DOXORUBICIN NM_020853 KIAA1467 KIAA14 
67 

16896004 

DOXORUBICIN NM 007054 kinesin family member 3A KIF3A 16896004 

DOXORUBICIN NM_016270 Kruppel-like factor 2 (ling) KLF2 18510171 

DOXORUBICIN NM_000224;NM 199187 keratin 18 KRT18 18928833 

DOXORUBICIN NM_002306 lectin, gated/nide-bins:bp, soluble. 3 LGALS 
3 

16322897 



DOXORUBICIN NM_001098288;NM_002312;NM_20 
8937 

Nese IV, DNA, ATP-dependent LIG4 18508926 

DOXORUBICIN NM_001113546;NM_001113547;NM 
018357 

LIM domain and actin bindng 1 LIMA1 18044152 

DOXORUBICIN NM_005572;NM_170707;NM_17070 
8 

larnin An LMNA 16001973 

DOXORUBICIN NM_005573 larnIn B1 LMNB1 16001973 
DOXORUBICIN NM_002349 3111010a antigen 75 LY75 18404146 
DOXORUBICIN NM_002358 MAD2 mitotic arrest deficient-like 1 (yeast) MAD2L 

1 
15870702 

DOXORUBICIN NM_002755 mitogenechated protein kinase kinase 1 MAP2K 
1 

17974986 

DOXORUBICIN NM_030662 mitogen-aclivated protein kinase kinase 2 MAP2K 
2 

17974986 

DOXORUBICIN NM_002756;NM2145109 mitogenectNated protein lame kinase 3 MAP2K 
3 

15870702 

DOXORUBICIN N10_003010 	• rnitogenactIvated protein kinase kinase 4 MAP2K 
4 

15870702, 16001973 

DOXORUBICIN NM_002758 mitcgen-actiated protein kinase kinase 6 MAP2K 
6 

15870702 

DOXORUBICIN NM_003188;NM_145331;NM_14533 
2;NM 145333 

mitogenitcliyated protein Idnase Iciness Wiese 7 MAP3K 
7 

16001973 

DOXORUBICIN NM_005204-  milogen-actuated protein kinase kinase kinase 8 MAP3K 
8 

16322897 

DOXORUBICIN NM_002745;NM_138957 mitogen-actIvated protein kinase 1 MAPK1 15557793,16001973, 17526808, 
17974986,15557793,18468633,18468633, 
18468633,15557793 

DOXORUBICIN NM_001315;NM_139012;NM_13901 
3;NM_139014 

mitogen-adeated protein Imam 14 MAPK1 
4 

15494689,16843435, 15557793, 15870702, 
16322899, 16843435 

DOXORUBICIN NM 001040056;NM_001165891;NM 
_002746 

mitogen-actuated protein Idnase 3 MAPK3 15557793, 16059641, 16928833, 17526808, 
17974986,18468633,15557793,16468633, 
18468633,15557793 

DOXORUBICIN NM_002750;NM_139046;NM_13904 
7;NM_139049 

mitogen-activated protein kinase 8 MAPK8 15494689, 15870702, 15880572, 15917298, 
15917298,16890185, 16868541, 16890185 

DOXORUBICIN NM_001135044;NM_002752;NM_13 
9068;NM_139069;NM_139070 

mitogen-activated protein kinase 9 MAPK9 15494689, 15557793, 15557793,15585644, 
15585644 



DOXORUBICIN NM_001123066;NM_001123067;NM 
_005910;NM_018834;NAL016835;N 
M_016841 

mbotubtile-associated protein tau MAPT 16896004 

DOXORUBIC1N NM_021980;NM_182763 myeloid cell leukemia sequence 1 (BCL2-related) MCL1 17936137 
DOXORUBICIN NM_005918 made dahydrogenase 2, NAD (mitochondria!) MDH2 16322697 
DOXORUBICIN NM_001012333;NM_001012334;NM 

_002391 
dans (made growth-gomotIng factor 2) MDK 18322897 

DOXORUBICIN NM_001145336;NM_031145337;MM 
_001145339;NM_001145340;MM 00 
2392;MM_008878;NM 008879;NM 0 
06881;NM 006882 

Mdm2 p53 binding protein homobg (mouse) MDM2 16001973,17935137, 17959038, 
17959036,19074854,17653088 

DOXORUBICIN. M4_015335 mediator complex subunit 13-like MED13 
L 

16896004 

DOXORUBICIN NM 001130926;NPA_001130927;MM 
001130928;NM_005587 

myocyte enhancer factor 2A MEF2A 16001973 

DOXORUBICIN NM_014791 	 ' maternal embryonic leucine zipper Masa MELK 16896004 
DOXORUBICIN NI0_006838 methionyl aminopeplidase 2 METAP 

2 
16404146 

DOXORUBICIN NM 024042 mabodn, glial cell differenliatiOn regulator METRN 16896004 
DOXORUBICIN NM_001114614•NM_005928 mNc fat globule-EGF factor 8 protein M F GET 16404146 
DOXORUBICIN NM 002412 043-rnethylguanIne-DNA math Itransferase MGMT 16356834 
DOXORUBICIN NM_005933 myeloid lymphoid or inliced-Bneage leukemia (rithorax 

hatioloi, Drosophila) 
MLL 16322.d7 

DOXORUBICIN NM_004529 lnYobidllymphold or mixed-lineage leukemia Orithorax 
homolog, Droscphlat translocated to 3 

MLLT3 18404146 

DOXORUBICIN NM_000902;NM_007287;NM_00728 
8;NM_007289 

membrane metalloandopeptIdase MME 16997790 

DOXORUBICIN NM_002421 matrix metallopepddaee 1 entail:Mal collagenase) MMP1 11313874 
DOXORUBICIN NM_001127891;NM_004530 matrix metalbpaptbase 2 (galathase A, 72kDa 

gelalinase, 72kDa type IV collagenase) 
MMP2 16458935 

DOXORUBICIN NM_018135 mItochonchial ribosomal protein S18A MRPS1 
8A 

16404146 

DOXORUBICIN NM 000179 mutS homologp (E. col) MSH6 16404146 
DOXORUBICIN NM .005950 metalkithionein 1G MT1G 16579640 
DOXORUBICIN NR. 001447;NR_001447;NR_001447 

;NR001447;NR_001447;NR_00144 
metallolhionein IL (genelpseudogene) MTIL 16579640 

DOXORUBICIN NM 005953 metellothlonain 2A MT2A 16579640 



DOXORUBICIN NM_000254 5-methyllekahydrofolate-homocysteine 
methylkansferase 

MTR 16322897 

DOXORUBICIN NM_014751 metastasis suppressor 1 MTSS1 16243817 
DOXORUBICIN NM_005115;NM_017458 major vault protein MVP 17575109 
DOXORUBICIN NM_002467 v-myc myelocytomatosis viral oncogene homolog 

(avian) 
MYC 15911101, 16001973,11585056, 18606404, 

18802399 
DOXORUBICIN NM_004536;NM_022892 NLR family, apoptosis inhibitory protein NAIP 11911975, 15911101, 16322899, 17521628 

DOXORUBICIN NM_002485 nibrin NBN 15489221 
DOXORUBICIN NM_004146 NADH dehydrogenate (ubigtAnone) 1 beta 

subcomplex, 7, 18kDa 
NDUFB 
7 

16404146 

DOXORUBICIN NM_003998 nuclear factor of kappa light polypeptide gene 
enhancer in B-cells 1 

NFKB1 15555623,15571967, 15870702, 15905586, 
16001973, 16322301, 17912235, 18463201 

DOXORUBICIN NM_001077493;NM_001077494;14M 
_002502 

nuclear factor of kappa light polypephde gene 
enhancer in B-cells 2 (p49/p100) 

NFKB2 17890907 

DOXORUBICIN NI4_020529 nuclear factor of kappa fight polypeptide gene 
enhancer in B-cells inhibitor, alpha 

NFKBIA 15571967, 15870702, 15899819, 17542780, 
17935137,179335137,15899819,17542780, 
18463201 

DOXORUBICIN NM_002508 nidogen 1 NID1 17703109 
DOXORUBICIN NM_024522 NroiKt transporting ATPase interacting 1 NKAIN1 16896004 
DOXORUBICIN NM_002511 neuromedln B receptor NMBR 16404146 

DOXORUBICIN NM_004741 nudeolar and celled-body phosphoprolein 1 NOLC1 17129415 

DOXORUBICIN NM_000625 nitric oxide synthase 2, Inducible N0S2 15695394, 15695394,18463201, 18463201 
DOXORUBICIN NM_002135;NM_173157 nuclear receptor subfamily4, group A, member 1 NR4A1 16322007  
DOXORUBICIN NM 013936 olfactory receptor, family 12, subfamiy 0, member 2 OR120 

2 
16404146 

DOXORUBICIN NM_012369 olfactory receptor, family 2, subtamilt F, member 1 OR2F1 16404146 
DOXORUBICIN NM_000916 mrylocin receptor OXTR 11313874 
DOXORUBICIN NM_006025 26 seine protease P11 16001973 
DOXORUBICIN NM012226;NM_016318;NM 17068 

2;NM_170683;NM_174872;4_1748 
73 

purinergic receptor P2X, ligand-gated ion channel, 2 P2RX2 16404146 

DOXORUBICIN NM_004154:NM_176796;NM_17679 
7;NM_176798 

pyrimidlnergic receptor P2Y, G-protein coupled, 6 P2RY6 16044152 

DOXORUBICIN NM_001618 poly (ADP-ribose) polymerase 1 PARP1 15456408, 15557793, 15585644, 15753397, 

(following) 15870702, 15981920, 16311509, 16311509,17651020,16890185,15557793,18071906,15585644,16843435,16962673,15555623,17285121,17935137,17959036, 



16843435, 16890185, 16962673, 17285121, 17339365, 17418594, 17651020, 17935137, 17959036 

DOXORUBICIN NM_002583 PRKC, apoptosis, WTI, regtiator PAWR 12948851 
DOXORUBICIN NM_000280;NM_001127612;NA4_00 

1604 
paired box 6 PAX6 16404146 

DOXORUBICIN - - PCAF 16001973 

DOXORUBICIN NM_002592;NM_182649 proliferating cell nuclear antigen PCNA 16322897 16537896 
DOXORUBICIN 14M_004708  cell death 5 _programmed PDCD5 16579640 

DOXORUBICIN N14_002613iNM_031268 3-phosphoinosillde dependent protein kinase-1 PDPK1 16782806 
DOXORUBICIN NMj02653 paired-like homeodomain 1 PITX1 16404146 

DOXORUBICIN NM_0011450311NM 002658 plasminogen eclvator, inkiness KAU 12908084 15557793, 16356834 

DOXORUBICIN NM_000302 procollagerrlysine 1, 2-oxoglutarale 5-choxygenase 1 PLOW 16322899 

DOXORUBICIN NM_001084 procollagen-lysine, 2-oxoglutarate 5-dioxygenase 3 PLOD3 16322899 

DOXORUBICIN NM 021127 phabol-12-myristate-13-acetate-induced protein 1 PMAIP1 17653088 

DOXORUBICIN NM_ 021173 polEerase (DNA-directed), delta 4 POLD4 16404146 

DOXORUBICIN NM_013382 prolein-0-mennasythensferese 2 POMT2 16404146 

DOXORUBICIN NM_000941 P450 (cytochromeipxidoreductase POR 15942634, 16322897 

DOXORUBICIN NM006238;NM_177435 peroxisome proliferalor-activated receptor delta PPARD 16404146 

DOXORUBICIN NM_005155;NM_138717 plmiloylixotein thioeslerase 2 PPT2 16404146 

DOXORUBICIN NM_002730;NM_207518 protein kinase, cAMP-dependent, catalytic, alpha PRKAC 
A 

16404146 

DOXORUBICIN NM_002737 protein kinase C, alpha PRKCA 16087181, 16579994 

DOXORUBICIN NM_006254;NM 212539 protein kinase C, della PRKCD 15917298 

DOXORUBICIN NM 001081640;NM 006904 protein kinase, DNA-activated, catal&aplide PRKDC 18508926 
DOXORUBICIN prolactin PRL 18681966 
DOXORUBICIN Ni_000311;NM_001080121;NM_00 

1080122;NM_001080123;NM_18307 
9 

orlon protein PRNP 15386405 

DOXORUBICIN NM_000312 protein C (inactivator of coagulation factors Va and 
Villa)  

PROC 17172434 

DOXORUBICIN NM_006404 protein C receptor, endothelial (EPCR) PROCR 17172434 

DOXORUBICIN NM. 001143937;NM_002786;NM_14 
8976 

proleasome (prosome, macropain) subunit, alpha type, 
1 

PSMA1 17346995 

DOXORUBICIN NM_002787 proleasome (prosome, macropain) subunit, alpha type, 
2 

PSMA2 17346995 

DOXORUBICIN NM_002788;NM_152132 proteasome (prosome, macropain) subunit, alpha type, 
3 

PSMA3 17346995 

0 



DOXORUBICIN NM 301102667AM_001102668:NM 
002789 

proteasome (prosorne, maaopain) subunit, alpha type, 
4 

PSMA4 17346995 

DOXORUBICIN NM_002790 proteasome (prosome, macropain) subunit, alpha type, 
5 

PSMA5 17346995 

DOXORUBICIN NM 002791 proleasome (prosorne, macropain) subunit, alpha type, 
6 

PSMA6 17346995 

DOXORUBICIN NM_002792 proteasome (mean% macropain) subunit, idpha type, 
7 

PSMA7 17346995 

DOXORUBICIN NM._002794 proteasome (prosome, macropain) subunit, beta type, 
2 

PSMB2 17348995 

DOXORUBICIN NM_002795 proteasome (prosome, macropain) subunit, beta type, 
3 

PSMB3 17346995 

DOXORUBICIN NM_002799 proteasome (prosome, macropain) subunit, beta type, 
7 

PSMB7 17346995 

DOXORUBICIN NM_000314 phosphalase and tensin homolog PTEN 11707648, 15548710, 16438844, 17330857, 
17359293,17935137, 
17935137,16438844,17359293 

DOXORUBICIN NM_000963 prostaglandin-andoperoxide synlhase 2 (prostaglandin 
Gil synThase and cycloox)genaaq 

PTGS2 15501994,16127422,18498876 

DOXORUBICIN NM,4306607;NM_153831 PTKprotein tyrosine Wass, 2 PTK2 15870/02, 16168102 

DOXORUBICIN NP4_904103;NM_173174;NM_17317 
5_;NM_173176 

PTK2B protein tyrosine kinase 2 bele PTK2B 16168102 

DOXORUBICIN NM_006264;NM_0130683;NM_08068 
4;Ntal 080685 

protein tyrosine phosphates°, non-receptor type 13 
(AP0-1(CD95 (Fas)-associated PhosPhalose) 

PTPN1 
3 

18001973 

DOXORUBICIN NM 001161440NM 002842 protein tyrosine phosphates°, receptor type H PTPRH 16044152 

DOXORUBICIN NM_002875;NM_133487 RAD51 homolog (RecA homolog, E. coli) (S. 
cerevisise) 

RAD51 10)14722, 17351394 

DOXORUBICIN 1.110_0136788 ralA binding protein 1 RALBP 
1 

15386349, 15950949, 16087181, 
16579994, 17273774 

resistance 

DOXORUBICIN NM_005855 receptor (G protein-coupled) activity modifying protein 
1 

RAMP1 16896004 

DOXORUBICIN NMI1015965;NM_018152 relinolc add receptor, beta RARB 17608728 

DOXORUBICIN NM 000321 relinoblastorna 1 RB1 15141020, 16537896 

DOXORUBICIN NM_002895;NM_183404 retinoblastoma-like 1(p107) RBLI 16537896 

DOXORUBICIN NM_005611 retinoblastoma-like 2 (p130) RBL2 15585644, 16537896 

DOXORUBICIN NM_001145547;NK032905 RNA binding motif protein 17 RBM17 16061639 resistance 

DOXORUBICIN NM 001008710;b1M_001008711;NM 
_00-1008712;NM_006867 

RNA binding protein with multiple splicing RBPMS 16404148 



DOXORUBICIN NM_002908 v-rel reficuloendotheriosis viral oncogene homolog 
(avian) 

REL 15870702, 16404146, 17890907 

DOXORUBICIN NM_001145138;NM_021975 v-rel reticuloendothellosis viral oncogene homolog A 
(avian) 

—RELA  15555623, 15571967, 15823547, 15899819, 

(following) 15905586, 15911101, 16322301, 17097285, 17097285,15870702, 17542780, 17890907, 18269916, 18463201, 18463201,17542780 
DOXORUBICIN NM_006509 v-ral reticubendotheliosis viral oncogene homolog B RELB 17890907 
DOXORUBICIN NM_002927;NM_144766 regulator of G-protein signaling 13 RGS13 16404146 

DOXORUBICIN NM_016321 Rh family, C glycoprolein RHCG 16404146 

DOXORUBICIN NM_002944 c-roe oncogene 1 , receptor tyrosine kinase ROS1 16001973 

DOXORUBICIN NM_001034 nbonudeobde reductase M2 Oype_ptide RRM2 16696004 
DOXORUBICIN NM_001001890;NM_001122607;NM 

_001754 
runt-related transcription factor 1 RUNXI 15217836 

DOXORUBICIN NM_001031680;NM 004350 runt-related transcription factor 3 RUNX3 15756676 

DOXORUBICIN NM 002970 spemudineispermine N1-acetyllransferase 1 SAT1 16322897 

DOXORUBICIN NM_001039 sodium channel, nonvdtage-gated 1, gamma SCNN1 
G 

15564131 

DOXORUBICIN NM_020974 signal peptide, CUB dams, EGF-like 2 SCUBE 
2 

16896004 

DOXORUBICIN NM_004892 SEC22 vesicle trafficking protein homolog B (S. 
cerevisiae) 

SEC22 
B 

16404146 

DOXORUBICIN NM_000602 serpin peptidase inhibitor, dads E (nexin, plasminogen 
activator inhibitor type 1), member 1 

SERPI 
NE1 

15870702, 16705698 

DOXORUBICIN NM_001235 serpin peptidase inhibitor, dada H (heal shook protein 
47), member 1, (collagen bindiriaprotein 1) 

SERPI 
NN1 

17680992 

DOXORUBICIN NM_0059133;NM_032637 S-phase kinase-associated protein 2 (p45) SKP2 17893511 

DOXORUBICIN NM_033125 solute earner family 22 (organic cationkarnitine 
transporter), member 16 

SLC22 
A16 

15963465 

DOXORUBICIN NM_003060 solute carrier family 22 (organic calionicamiline 
transporter), member 5 

SLC22 
A5 

16283381 

DOXORUBICIN NM_ 001078174;NM_001078175;NM 
001078176;NM_001078177;NM_00 

4955 

solute carrier family 29 (nucleoside transporters), 
member 1 

SLC29 
Al 

18452103 

DOXORUBICIN NM_018976 solute carder family 38, member 2 SLC38 
A2 

16044152 

DOXORUBICIN NM._000453 solute carder family 5 (sodium iodide symporler), 
member 5 

SLC5A 
5 

15671536 

DOXORUBICIN NM_003047 solute carder family Qcsodiunthydrogen exchanger), SLC9A 15729714 

U 



member 1 1 
DOXORUBICIN NM_003062 slit homolog 3 (Drosophila) SLIT3 16404146 
DOXORUBICIN NM_001003652;NM_001135937;NM 

005901 
SMAD family member 2 	 • SMAD2 18606404 

DOXORUBICIN NM_001145102;NM_001145103;NM 
_001145104;NM_005902 

SMAD lardy member 3 SMAD3 18606404 

DOXORUBICIN NM_005359 SMAD family member 4 SMAD4 18606404 
DOXORUBICIN NM 005904 SMAD family member 7 SMAD7 18606404 
DOXORUBICIN NM_006306 structural maintenance of chromosomes 1A SMC1A 15489221 
DOXORUBICIN NM_000454 superoxide dismutase 1, soluble SOD1 16519640 
DOXORUBICIN NM_000636;NM_001024465;NM_00 

1024466 
superoxide dismutase 2, mitochondria) S0D2 14660625,10969820,18384434 

DOXORUBICIN NM 005633 son of sevenless homolog 1 (Drosophila) SOS1 16001973 
DOXORUBICIN NM 003109;NM 138473 Sp1 transcoptron factor SP1 17108358, 17124180 
DOXORUBICIN NM_003118 secreted protein, acidic, cysteme-rich (osteonectin) SPARC 15870702 
DOXORUBICIN NM_020126 sphingosine 'chase 2 5PHK2 17974990 
DOXORUBICIN NM..003130,NM 198901 sorcin SRI 18423116 
DOXORUBICIN NM_003132 spennidine synthase SRM 16322899 

DOXORUBICIN NM_017857 slingshot homolog 3 (Drosophila) SSH3 16404146 
DOXORUBICIN NM_021978 suppression of tumorigenicity 14 (colon carcinoma) ST14 16322899 
DOXORUBICIN NM_007315;t4M_139266 signal transducer and activator of transcription 1, 

MOB 
STAT1 16001973, 17072862 

DOXORUBICIN NM 005419 signal transducer and activator of lrenscrip6on 2, 
113kDa 

STAT2 16001973 

DOXORUBICIN NM_003150;NM_139276;NM_21366 
2 

signal transducer and activator of transcription 3 
(acute-phase response factor) 

STAT3 16001973, 17920763 

DOXORUBICIN NM_013233 serine threonine kinase 39 (STE20/SPS1 homolog, 
yeast) 

STK39 16322899 

DOXORUBICIN NM_001145454;NM905563;NM_20 
3399;N14_203401 

stathmin 1 STMN1 16458935 

DOXORUBICIN NM_004177 synlaxin 3 STX3 16322897 
DOXORUBICIN NM_001001522;NM 003186 trans elm TAGLN 15870702 -, 
DOXORUBICIN NM_001136139;NP4_003200 transaiplion factor 3 (E2A immunoulobufin enhancer 

binding factors E121E47) 
TCF3 16886622 

DOXORUBICIN NM_198253;NM_198255 telomerase reverse transcriptase TERT 16077987, 18396642, 18560228 
DOXORUBICIN K1003225 trefoil factor 1 TFF1 16579640 
DOXORUBICIN NM_000660 transforming growth factor, beta 1 TGFB1 17418594, 18606404 



DOXORUBICIN NM_004613,11€198951 transgblammase 2 (C polypeptide, protein-glutamine- 
gamma-glutamyltransferase) 

TGM2 15870702, 17073438 

DOXORUBICIN Nk_000361 thrombomodulin THBD 17172434 
DOXORUBICIN NM_003248 thrombospondin 1 THBS1 16962673 
DOXORUBICIN NM_018271 threonine synthase-tike 2 (S. cerevtrae) THNSt 16896004 

2 
DOXORUBICIN NM_022037;NM_022173 TIA1 cyfoixodc granuleassociated RNA binding protein TtA1 16404146 
DOXORUBICIN NM_021025 T-cell leukemia homeobox 3 TLX3 16404146 
DOXORUBICIN N14_021109 thymosln beta 4, X4Inked TMSB4 16364925 

X 
DOXORUBICIN NM_000594 tumor necrosis factor (TNF superfamily, member 2) TNF 12908082,15823547, 15899819, 16001973, 

17651020 
DOXORUBICIN NM_003844 tumor necrosis factor receptor superfamily, member TNFRS 16098063,17437844, 16364925, 17437844, 

10a F10A 17437844,15897917 
DOXORUBICIN NM_003842;NM_147187 tumor necrosis factor receptor superfamily, member TNFRS 16364925, 17922852,15897917, 

10b F108 17922852,16098083,17922852,16705898 
DOXORUBICIN NM_001065 tumor necrosis factor receptor superfamily, member 1A TNFRS 17651020 

F1A 
DOXORUBICIN NM_001066 tumor necrosis factor receptor superfamily, member 1E3 TNFRS 17651020 

F1B 
DOXORUBICIN Nk4,001039664;NM_003790:NM_14  tumor necrosis factor receptor superfamily, member 25 TNFRS 16705698 

8965;NM_148966;NM_148967;NM_1 F25 
48970 

DOXORUBICIN M4_003810 tumor necrosis factor (ligand) superfamily, member 10 TNFSF 16364925, 19106633 
10 

DOXORUBICIN NM_014765 transbcase of outer mitochondria! membrane 20 
homolgi (yeast) 

TOMM2 
0 

16322897 

DOXORUBICIN NM_001067 lopoisomerase (DNA) II alpha 170kDa TOP2A 11470519, 15239142, 15486187, 15753397, 
15765123, 16969495, 17351394 

DOXORUBICIN NM 001068 topoisomerase (DNA) II beta 180kDa TOP2B 16239602, 16957942  
D0X0RUE3ICIN NM_000546;NM_001126112;NM_00 tumor protein p53 TP53 1514102017124180, 15489221, 15578696. 

1126113;NM_001126114;NM_00112 
6115;NM_001126116;NM_00112611 
7 

(following) 15671536,19106633, 15763944, 15781256, 15823547, 1582354715601469,16211088, 15939500, 16001973,16404146,15939500,17959036, 16168113, 16432175, 
16537896,157812561795903617339365,17912235,16108013,10969820,12082016,1555562315601469,17285121, 9074854 17088865,15763944,15671536,16826403, 
17079232, 17085670, 17088865, 17124180, 17285121, 17389602,15578696, 17555331, 17608641, 17653088, 17682292, 17893511, 17912235, 17959036, 18269916, 18510171, 



18698031, 19074854, 19106633 

DOXORUBICIN NM.001126240;NM 001126241;NM 
001126242;NM_005427 

tumor protein p73 TP73 17716971 

DOXORUBICIN NM 000365;NM 001159287 Inosephosphale momerese 1 TPIl 18309519 
DOXORUBICIN NM_016292 TNF receptor-associated protein 1 TRAP1 17680992 
DOXORUBICIN NM_001656;NM 033227;NM_03322 

8 
lriparlile motif-containing 23 TRIM23 16404146 

DOXORUBICIN NM_005762 tripartite motif-containing 28 TRIM28 17079232 
DOXORUBICIN NM_001003827;NM_021616;NM_13 

0389;NM_130390 
tripartite motif-containing 34 TRIM34 16404146 

DOXORUBICIN - 	. TRP53 16013437 
DOXORUBICIN 141_000370 tocopherol (alpha) transfer protein TWA 16404146 
DOXORUBICIN NM_606000 tubulin, alpha 4a TUBA4 

A 
16322897 

DOXORUBICIN NM_178014 tubulin, beta TUBB 16579640 
DOXORUBICIN NM_0136087 lubulin, beta 4 TUBB4 16322897 
DOXORUBICIN NM_001071 thymidylale synthelese TYMS 10482907, 16168113 

DOXORUBICIN NM_003358 UDP-glucose ceramIde glucosyltransferase UGCG 16404146, 18245173 
DOXORUBICIN NM_021139 UDP gluouronosyllransferase 2 family, polypeptide B4 UGT2B 

4 
16404146 

DOXORUBICIN NM_003364;NM_181597 uridine phosphotylaae 1 UPP1 18510171  
DOXORUBICIN NM_006004 ubiquinokylochrome c redualase hge protein UCICRH 18510171 
DOXORUBICIN NM_0003701N1001017535 vitamin D (1,25- &warm/vitamin D3, receptor VDR 17716971 
DOXORUBICIN Ntrt_001025388;t4/001026367;NM 

_001025368;NM_001025369;NM_00 
1025370;NM 001033766;NM_00337 
6 

vascular endothelial growth factor A VEGFA 16900372, 17431384, 17498868, 17827816, 
17627616,17498666, 17912235, 18494554 

DOXORUBICIN NM_001167 X-briked inhibitor of apoptele XIAP 11911975,11911975,16211302, 12948651, 
14801052,15897917, 15359644, 15911101, 
17521628, 18071906 

DOXORUBICIN NM_006887 zinc finger protein 36, Cal lype-like 2 ZFP36L 
2 

16322897 

DOXORUBICIN _ 	, 	_152240 NM 022470NM zinc linger, mebin type 3 ZMAT3 16439685 
DOXORUBICIN NM_003453;NM 197968 OneInger, MYM-type 2 ZMYM2 16579640 
DOXORUBICIN NM_008983 zinc Inger protein 22 (KC% 15) ZNF22 16404146 

0 
00 



DOXORUBICIN NM_024762 zinc finger protein 552 ZNF552 16896004 
EPIRUBICIN NM_000927 ATP-binding cassette, sub-family B (MDR/TAP), 

member 1 
ABCB1 12576456 resistance 

EPIRUBICIN NM_004996;Nivt_019862;NM_01989 
8;NM_019899;NM_019900 

ATP-binding cassette, sub-family C (CFTR/MRP), 
member 1 

ABCC1 12576456, 12657726 resistance 

EPIRUBICIN NM_004827 ATP-binding cassette, sub-family G (WHITE), member 
2 

ABCG2 12576456 resislance 

EPIRUBICIN NM_000633;NM_000557  B-cell CLUlymphoma 2 BCL2 14503796 
EPIRUBICIN NM_001012270;NM_001012271:NM 

_001168 
baculoviral lAP repeat-containing 5 BIRC5 16188142 resistance 

EPIRUBICIN NM_004346;NM_032991 caspase 3, apoptosis-related cysteine peptidase CASP3 14503796, 15996160 death pathway 

EPIRUBICIN NM_001270 chromodomain helicase DNA binding protein 1 CHD1 - 

EPIRUBICIN NM_005228;NM_201282;NM_20128 
3;NM_201284 

epidermal growth factor receplor (erythroblastis 
leukemia viral (v-erb-b) oncogene homolog, avian) 

EGER 18768436 

EPIRUBICIN NM_001005862:NM.004448 v-erb-b2 erythroblastic leukemia viral oncogene 
homolog 2, neurolghoblasloma derived oncogene 
homolog (avian) 

ERBB2 18768436 

EPIRUBICIN NM .001005915;NM_001982 v-erb-b2 erythroblast's leukemia viral °Imogene 
homolog 3 (avian) 

ERBB3 18768436 

EPIRUBICIN NM_022110 FK506 binding protein like FKBPL 14503796 

EPIRUBICIN NM_005980 6100 calcium binding protein P 6100P 18636193 

EPIRUBICIN NM000636;NM_001024465;NM_00 
1024466 

superoxide dismulase 2, mitochondria! S0D2 9569045 

EPIRUBICIN NM_001067 topasomerase (DNA) II alpha 170kDa TOP2A 18465341 target 

MITOXANTRONE NM_000927 ATP-binding cassette, sub-family B (MDR/TAP), 
member 1 

ABCB1 15239124 resistance 

MITOXANTRONE NM_004827 ATP-binding cassette, sub-family G (WHITE), member 
2 

ABCG2 15239124, 15640379, 15695404, 
15703302, 15875186,17032904, 
16636798, 17032904 

resistance 

MITOXANTRONE NM_130847 angiomoUn We 1 AMOTL 
1 

16044152 

MITOXANTRONE NM 001166 baculoviral IAP repeat-containing 2 BIRC2 15359644 

MITOXANTRONE NM_001165,NM_182962 baculoviral lAP repeat-containing 3 BIRC3 12948851 
MITOXANTRONE - - C4ORF 

28 
16044152 

MITOXANTRONE NM_007359 cancer susceptibility candidate 3 CASC3 16044152 
MITOXANTRONE NM_032982;NM_032983 caspase 2, apoptosls-related cystelne peptidase CASP2 14757846 

1•••• 
0 



MITOXANTRONE NM_004346;NM 032991 copse 3, apoptosis related cysteine peptidase CASP3 12948851 
MITOXANTRONE .NPL001226;NM_032992 caspase 8, apopbosts-nslated cysteine peptidase CASP6 12948851 
MITOXANTRONE NM_001227;NM_033338;NM_03333 

9;NM,033340 
asepses 7, apoptosis-related cysteine peplidese CASP7 12948851 

MITOXANTRONE NM301080124:NM_001080125;NM 
001225:141"033355;NM_033358:N 

M_033358 

teepees B, apoptosis-related cysteine peptidase GASPS 12948851 

MITOXANTRONE NM_001229;NM_032998 caspase 9, apoptosis-related cysteine pephdase CASP9 12948851 
MITOXANTRONE N/1_030809 cysteine-serine-dch nuclear protein 2 CSRNP 

2 
16044152 

MITOXANTRONE NM 001141989;NR_001141970;NM 
001350 

death-domain associated protein DAXX 12948851 

MITOXANTRONE Nki_019887;NM_138929 diablo homolog (Drosophila) DIABLO 12948851 
MITOXANTRONE NM_001144774;NM_001144775;NM 

_001144776;NM_001144777;NM_02 
1952 

ELAV (embryonic lethal, abnormal vision, Drosophila} 
like 4 (Hu antigen D) 

ELAVL4 16044152 

MITOXANTRONE NPA_021814 ELOVL family member 5, elongation of long chain fatty 
acids (FEN1/Elo2 SUR4/8o3-tike, yeast) 

ELOVL 
5 

18044152 

MITOXANTRONE NM_001135554;NM_001135555;NM 
_001431 

erythrocyte membrane protein band 4.11ke 2 EPB41L 
2 

16044152 

MITOXANTRONE NM_000875 insulin-like growth factor 1 receptor !GPM 15499378 
MITOXANTRONE N14_024337 Iroquois homeobox 1 1RX1 16044152 
MITOXANTRONE NM_000426141001079823 lamirin2g1 ha 2 'LAMA2 16044152 
MITOXANTRONE NA1001143944;NAL181336 LEM domain containing 2 LEMD2 16044152 
MITOXANTRONE NM_001161572;NM_001161573;NM 

_001161574;NM 012323;NM_15287 
8 

v-maf musculoaponeurotic fibrosarcoma oncogene 
homolog F (avian) 

MAFF 16044152 

MITOXANTRONE NM_001145336;NI€001145337;NM 
001145339:NM 001145340;NM_00 
2392;NM_006878;N14_006879;NM_0 
05881;NM_006882 

Mdm2 p53 binding protein horning (moose) MDM2 17575151 variant allele/ 
resistance 

MITOXANTRONE NMJ02583 PRKC. apoptosis, Will  Valor PAWR 12948851 
MITOXANTRONE NAL000985;NM_016152 relinoic add receptor, beta RARE 17608728 altered by 

mitox 
MITOXANTRONE NM_002890;NM 022650 RAS p21 protein activator (GTPase activating protein) 

1 
RASA1 16044152 

MITOXANTRONE NIA_001145547;NM032905 RNA binding motif protein 17 RBM17 16061639 resistance 
MITOXANTRONE NM 021244 Ras-rotated GTP binding D RRAGD 16044152 

4 



MITOXANTRONE NM_003014 secreted frizzled-related protein 4 SFRP4 16044152 
MITOXANTRONE NM_032379;NM..032943;NM_20692 

7:NM_206928;NM_206929;NM_2069 
30 

synaplotegrnInike 2 SYT1.2 16044152 

MITOXANTRONE NM 145274 transmembrene protein 99 TMEM9 
9 

16044152 

MITOXANTRONE NM_001067 topolsomerase (DNA) II alpha 170kDe TOP2A - target 
MITOXANTRONE NM_001167 X-linked Inhibitor of apoptosis XIAP 12948851,15359644 
BLEOMYCIN NNI.,001166 baculovhd IAP repeat-contaking 2 BIRC2 10815900 
BLEOMYCIN NM_000386 bleomydn hydrolase BLMH 12082022 resistance 
BLEOMYCIN NM 001752 catalase CAT 10751631 unrelated 
BLEOMYCIN NM 000234 Ilgase I, DNA, ATP-dependent LIG1 - unrelated 
BLEOMYCIN NM_002311141€013975 Haase III, DNA, ATP-dependent LIG3 - resistance 
BLEOMYCIN N14_000963 prostaglancin-endopercoide synthase 2 (prostaglandin 

GM synthase and cydoaxygenese) 
PTGS2 18695918 

BLEOMYCIN K1_003745 suppressor of cytoldne signaling 1 SOCS1 17374387 resistance 
BLEOMYCIN NM_006297 X-ray repair consAernentIng defective repair in Chinese 

hamster cede 1 
XRCC1 12082022 resistance 

BLEOMYCIN NM_021141 X-ray repair canplemenlIng defective rep& in Chinese 
hamster cells 5 (double-strand-break rejoining) 

XRCC5 12384553 

MITOMYCIN NM_000691;NM_001135167;NM 00 
1135168 

aldehyde dehydrogenese 3 family, memberAl ALDH3 
Al 

15905174 resistance 

MITOMYCIN NI4_000484 ;N14_001138016;NM_00 
1136129;NM_001136130;NM_00113 
6131;NM_201413;NM_201414 

amyloid beta (A4) precursor protein APP 12780830 

MITOMYCIN NIA_001675;NM_182810 activating transcnplion Factor 4 (tex-responsIve 
enhancer element 1367) 

AIR 12760830 

MITOMYCIN N11000633;NM_000657 B-cell CLLAymphoma 2 BCL2 15793875 
MITOMYCIN NM.601202;NM_130850;NM_13085 

1 
bone morphogenetic potein 4 BMP4 12760830 

MITOMYCIN NM_031966 cyclin BI CCNB1 12760630 
MITOMYCIN NIA_000611;NM_001127223;NM_00 

1127225;NM_001127226;NM_00112 
7227;NM_203329;NM_203330;NM_2 
03331 

CD59 molecule, complement regulatory protein CD59 17045307 

MITOMYCIN NM 001785 cylidine deaminase CDA 18728667 
MITOMYCIN NI14301964 early growth response 1 EGR1 12760830 



MITOMYCIN NM_004431 EPH receptor A2 EPHA2 12760830 
MITOMYCIN GRP58 - sensitivity 
MITOMYCIN NM_000852 glutathione S-transferase pi 1 GSTP1 15239142 resistant* 
MITOMYCIN NM_002117 major histocompatiblity complex, doss I, C HLA-C 12760830 
MITOMYCIN NM_000234 ligase I, DNA, ATP-dependent LIG1 12760830 
MITOMYCIN • NM_012325 microtubule-associated protein, RP/EB family, member MAPRE 12760830 

1 1 
MITOMYCIN NM_002412 0-6-methylguenine-DNA metwttransferese MGMT 16039682 sensitivity 
MITOMYCIN Nfti_004995 matrix metaeopeptidase 14 (membrane-inserted) MMP14 12760830 
MITOMYCIN NM_002505;NM_021705 nudear transcription factor Y, alpha NFYA 12760830 
MITOMYCIN NM_000903;NM_001025433;1,04_00 NAD(P)H dehydrogenase, qWnone 1 NO01 15239142 dug activaUon 

1025434 
MITOMYCIN NM_000941 P450 (cytochrome) oxidoreductase POR 15239142 drug activation 
MITOMYCIN NM_000311;NM001080121;NM_00 orlon protein PRNP 12760830 

1080122;NM_001080123;NM_18307 
9 

' MITOMYCIN NM 000963 prostaglandin-endoperoxide synlhase 2 (prostaglatin PTGS2 15793875 
GM synthase and oplooxygenase) 

MITOMYCIN NM_000321 relinoblastoma 1 RB1 15617746 
MITOMYCIN NM_002893 reUnoblasloma berg protein 7 RBBP7 12760830 
MITOMYCIN NM_002916;NM_181573 replication factor C (activator 1)4, 3710a RFC4 12760830 
MITOMYCIN NM_001008 ribosomalprotein SM RPS3A 12760830 
MITOMYCIN NM_001031680;NM_004350 nint-related transcription factor 3 RUNX3 15756676 
MITOMYCIN NM_006713 SUB1 homolog (S. cerevislael SUB1 12760830 
MITOMYCIN NM 198253;NM..198255 telomerase reverse transcriptase TERT - resistance 
MITOMYCIN NM_000546;NM_001126112;NM_OLI tumor protein p53 753 12082016 sensillvity 

1126113;NM_001126114;NM_00112 
6115;NM_0011261161410_00112611 
7 

MITOMYCIN NM_001113755;NM_001113756;NM thymidine phosphaylase TYMP 18728667 
001953 

HYDROXYUREA NM_004324;NM2138761;NM_13876 8CL2-associated X protein SAX 16005713 death pathway 
3;NM_138764;NM,138765 

HYDROXYUREA - - "Uf3c7ri 17374387 
F34 

HYDROXYUREA NM_004346;NM_032991 caspase 3, apoptosis-related oysters peptidase CASP3 16005713 death pathway 
HYDROXYUREA NM_001237 groin A2 CCNA2 11468187 



HYDROXYUREA NM_031966 cyan 91 CCNB1 11468187 
HYDROXYUREA NM_053056 gob DI CCND1 11468187 altered by HU 
HYDROXYUREA NO4_001759 cyclin D2 CCND2 11468187 altered by HU 
HYDROXYUREA NM_001136017;NM 001136125;NM 

_001136128;NM_001750 
cycln D3 CCND3 11468187 altered by HU 

HYDROXYUREA NM_001238;NM 057182 cYclin E1 • CCNE1 11468187 
HYDROXYUREA NM_004060;NM_199248 cycEn G1 CCNG1 15005713 altered by HU 
HYDROXYUREA N14_001790;NM_022809 cell cfr4sion cycle 25 homolog C (S. pombe) CDC25 19074854 

C 
HYDROXYUREA N14_018101 cell division cycle assodated 8 CDCA8 17374387 
HYDROXYUREA NM_000389;NM_078467 a/an-dependent Idnase inhibitor lA (p21, Clp1) CDKN1 18005713 resistance 

A 
HYDROXYUREA NM 001827 CDC28 protein Idnase regulatory subunit 2 CKS2 17374387 
HYDROXYUREA NPA_000114;Nk1207032;NM00703 arlotheln 3 EDN3 15020278 altered by HU 

3;NI4_207034' 
HYDROXYUREA NM_000043;NM_152871;NM_15287 Fag (TNF receptor aperient, member 6) FAS 16005713 altered by HU 

2;NM_152873;NM_152874;NM_1528 
75161_152876t/M_152377 

HYDROXYUREA N14_002266 latryopherin alpha 2 (RAG cohort 1, imporlin alpha 1) KPNA2 17374387 
HYDROXYUREA NMS03981:N11199413;N14_19941 protein regulator of cyloldnesis 1 PRC1 17374387 

4 
HYDROXYUREA NM001005290;NM_001032290;NM proline/serinwrich coiedcoil 1 PSRC1 17374387 

_001032291;NM_032636 
HYDROXYUREA ' N11_001033 ribonucleotide reductase M1 RRM1 - unrelated 
HYDROXYUREA NM001034 ithonudeolide reduclase M2 polypep8de RRM2 - resistance 
HYDROXYUREA NAt_000546;NM_001126112;NM_00 km protein p53 TP53 16005713 death pathway 

1126113;NM_001126114;NM 00112 
6115;NM_001126116;NM_00112611 
7 

HYDROXYUREA NM_007019;NM_181799;NM_18180 ublquIlinconJugating enzyme E2C UBE2C 17374387 
0;NM_181801;NM_181802;NM_1818 
03 

CAMPTOTHECIN NM 000927 	• A1P-bincing cassette, sub-famlly B (MDR(TAP), 
met 1 

ABCB1 10692111 resistance 

CAMPTOTHECIN NM 198576 	• Win AGRN 17374387 
CAMPTOTHECIN N14_003477 albumin ALB 10803926, 17378599 used as a drug 

carder 

IC; 



CAMPTOTHECIN NM_001153 annexin M ANXA4 17374387 
CAMPTOTHECIN NM_004324:NM_138761;NM_13876 

3;NM 138764;NM_138765 
BCL2-associaled X protein BAX 15665116. 17555331 

CAMPTOTHECIN NM_O-00633:NM 000657 B-cell CLUiymphoma 2 BCL2 10692111 
CAMPTOTHECIN NM 001012270;NM_001012271;NM 

_00-1168 
bacuioviral lAP repeat-containing 5 BIRCS 16061681 

CAMPTOTHECIN NM 007294;NM 007295;NM_00729 
6;NM_007297:NM_007298;NM 0072 
99;NM_007300;NM_007302;N4-4 007 
303;NM_007304;NM 007305 

breast cancer 1, early onset 8RCA1 10344722 

CAMPTOTHECIN NM 000059 breast cancer 2, early onset BRCA2 10344722 

CAMPTOTHECIN NM_001130849;NM_001130850;NM 
_016289 

calcium binding protein 39 CAB39 17374387 

CAMPTOTHECIN NM_032982;NM 032983 caspase 2, apoptosis-related cyateine peptidase CASP2 14757846 
CAMPTOTHECIN NM_004346;NM_032991 caspase 3, apoptosis-related cyst*, peptidase CASP3 16273314,16962673, 16962673 

CAMPTOTHECIN NM_031966 cYclin B1 CCNB1 16061681 

CAMPTOTHECIN NM_001798;NM_052827 cyclin-dependent kinase 2 CDK2 15141020 

CAMPTOTHECIN NM_000389;NM_078467 crIin-dependent kinase inhibitor 1A (p21, Cip1) CDKN1 
A 

11741290, 9673414,17555331 

CAMPTOTHECIN NM_001024912;NM_001712 carcinoembryonic antigen-related cell adhesion 
molecule 1 (biliary glycoprolein) 

CEACA 
M1 

17374387 

CAMPTOTHECIN NM_005760 CCAAT/enhancer binding protein (C/EBP), zeta CEBPZ 17374387 

CAMPTOTHECIN NM_001908;NM 147780;NM_14778 
1;NM_147782;NITA_147783 

cathepsin B CTSB 17378599 

CAMPTOTHECIN NM_001007277;NM 004879 eloposide induced 2.4 mRNA E124 17374387 

CAMPTOTHECIN NItt001429 E1A binding protein p300 EP300 10344722 

CAMPTOTHECIN NM_014805 MCA (lebrin) interacting protein 1 EPM2A1 
P1 

17374387 

CAMPTOTHECIN NM_004110;NM_024417 (erredoxin reductase FDXR 17374387 

CAMPTOTHECIN NM_000852 glutathlone 8-transterase pi 1 GSTP1 15500952,15500952,14732228 
CAMPTOTHECIN NM_001077442;NM_001077443;NM 

_004500;NM_031314 
heterogeneous nuclear ribonucleoproteln C (C1/C2) HNRNP 

C 
16960656 

CAMPTOTHECIN NM_000576 Intel-1904n 1, beta 11.113 16356833 

CAMPTOTHECIN NM_000584 interleukin 8 U 16356833 
CAMPTOTHECIN NM 002228 __Lineiene JUN 15585644 

CAMPTOTHECIN NM_002756;NM_145109 	milogen-activated protein kinase Iciness 3 MAP2K 
3 

17374387 



CAMPTOTHECIN N14_005923 
• 

milogen-stivated protein idnase Idnase Wass 5 MAP3K 
5 

17374387 

CAMPTOTHECIN • NM_001135044;NM_002752;Nkt_13 mitogen-activated protein 'Uwe 9 MAPK9 15585644 
9068;N14_139069;N14_139070 

CAMPTOTHECIN N14_11101145336;NR301145337;NM 1/41m2 p53 binding protein homolog (mouse) MDM2 17555331 
_001145339;NM_001145340;NM_00 
2892;NM 006878;NM_006879;NM_CI 
08881;N/4_008882 

CAMPTOTHECIN NM_001004720;NM_001004722;NM NCK adaptor protein 2 NCK2 17374387 
_003581 

CAMPTOTHECIN N14_001518 poly (ADP-ribose) polymerase 1 PARP1 11741290,15585844,16962673,15585644, 
16902673 

CAMPTOTHECIN NML.004073 polo-Ike klnase 3 (Drosophila) PLK3 17374387 
CAMPTOTHECIN NM 032192;NM_181505 protein phosphatase 1, regulatory (inhibitor) subunit 1B PPP1R 16081638  

1B 
CAMPTOTHECIN N1,1_003981;Nht_199413;NM_19941 protein regulator of cytoldnesis 1 PRC1 17374387 

4 
CAMPTOTHECIN N1.1002875;NM _133487 RAD51 homolog (RecA homolog, E. coli) (S. 

cerevisiae) 
RAD51 10344722 

CAMPTOTHECIN NM_000321 retinoblastoma 1 RBI 14704340, 15585644 
CAMPTOTHECIN NM_002895;NM 183404 rebnoblastoma-like 1 jp107) RBL1 15585644 
CAMPTOTHECIN NM 0051311 rehnoblastomalke 2 (p130) R512 15585644 
CAMPTOTHECIN NR1001006945;NM 002997 lindesan 1 SDC1 17374387 
CAMPTOTHECIN NM 000593 transporter 1, ATP-binding cassette. sub-famlly B TAP1 17374387 

(MDR/TAP) 
CAMPTOTHECIN N14_014804 Taxi (human T-cell leukemia virus type I) binding 

yroteln 3 
TAXI B 
P3 

17374387 

CAMPTOTHECIN NIC033246 ihrombospondin 1 THBS1 16962673 
CAMPTOTHECIN N14_003811 tumor necrosis factor (ligand) superfamlly, member 9 17•JESF 17374387 

9 
CAMPTOTHECIN N14_003286 topoisomerase (DNA) I TOPI • 
CAMPTOTHECIN NM_000546;NM 001126112;NM_00 tumor protein p53 TP53 10692111, 11741290, 17555331, 9673414, 

1120113;NAL00-1126114;NM_00112 9673414,17555331,12082016 
6115;NM_001126116;NM_00112611 
7 

CAMPTOTHECIN NM_004881;NM_147184 tumor protein p53 inducible protein 3 TP5313 17374387 



CAMPTOTHECIN NR_015381;NR_015381;NR_015381 
;NFt_015381;NR,B15381;NR_01538 
1;NR_015381;NR,_015381 

TP53 target 1 (non-proteln coring) TP53T 
Cl 

17374387 

CAMPTOTHECIN NM_001025366;NM_001025367;NM 
_001025368;NM_001025369;NM _00 
1025370;NM_001033756;NM_00337 
6 

vascular endothelial growthfactor A VEGFA 18366833 

CAMPTOTHECIN NM_001167 X-linked inhibitor of apoptosis XIAP 16061681, 16211302 
TOPOTECAN NM_004827 ATP-binding cassette, sub-family G (WHITE), member 

2 
ABCG2 15695404,15875186,17032904, 

17032904 
resistance 

TOPOTECAN NM_001668;NM_178426;NM_17842 
7 

aryl hydrocarbon receptor nuclear Iranslocelor ARNT 15930297 

TOPOTECAN NM_002105 H2A histone famay, member X H2AFX 16432175 
TOPOTECAN NM_001530;NM_181054 hypoxia Inducible factor 1, alpha subunit (basic helix- 

loop-helix transcription factor) 
HIFIA 15930297 target 

TOPOTECAN NM_003286 lopoisomerase (DNA) I TOP1 - target 
TOPOTECAN NM_ 052963 topoisomerase (DNA) I, mitochondria( TOP1M - target 

TOPOTECAN NM_00103366;NM001025367;NM 
_001025368;NM_001025369;NM_00 
1025370;NM_001033756:NM_00337 
6 

vascular endothelial grewth fader A VEGFA 15930297 target 

IRINOTECAN NM_000927 ATP-binding cassette, sub-family B (MDR/TAP), 
member 1 

ABCB1 12960109, 15655513, 15801936, 
16815871 

resistance 

IRINOTECAN NM_004996;NM 019862;NM_01989 
8;NM_019899;NM_019900 

ATP-birafing cassette, sub-family C (CFTRIMRP), 
member 1 

ABCC1 15897249, 16815871, 18927307 resistance 

IRINOTECAN 	' NM_000392 ATP-binding cassette, sub-family C (CFTR/MRP), 
member 2 

ABCC2 16815871, 18981587 resistance 

IRINOTECAN NM_001105515;NM_005845 ATP-binding cassette, sub-family C (CFTRIMRP), 
member 4 

ABCC4 15827327 resistance 

IRINOTECAN NM_004827 ATP-birthing cassette, sub-family G (WHITE), member 
2 

ABCG2 15239142,15695404,15655543, 
15801936 

resistance 

IRINOTECAN NM_032859 abhydrolase domain containing 13 ABHD1 
3 

18927307 

IRINOTECAN NM_198834;NM_198836;MM_19883 
7;NM_198838;NM_198839 

acetyl-Coenzyme A cart3oxylase alpha ACACA 18927307 

IRINOTECAN NM_023038;NM_033274 ADAM metalropeptidate domain 19 (metric) beta) ADAM1 
9 

18927307 



IRINOTECAN NM_001121;NAL016824;NM_01990 
3 

adducin 3 (gamma) ADDS 15956246 

IRINOTECAN NM 018269 •acIreductone dloxygenase 1 ADI1 18927307 
IRINOTECAN N14_000029 englobnsInogen (swain peptidase inhibitor, clads A, 

member 8)  
AGT 18927307 

IRINOTECAN NM_007202 A ?<blase (PRKA) atwhor protein 10 AKAP1 
0 

15955245 

IRINOTECAN NM_000032;t6i_001037957;NM00 
1037968 

amIncievuanate, dMte-, synthase 2 ALAS2 15956246 

IRINOTECAN M4300477 albtroln ALB 18927307 
IRINOTECAN N51_000589 aldehyde dehydrogenase 1 family, member Al ALDH1 

Al 
15956246 

IRINOTECAN NIL001143668141181847  adhesion molecule with Ig4Ice domain 2 AMIGO 
2 

18927307 

IRINOTECAN NM_012098 anglopoidnike 2 ANGPT 
L2 

17327601 

IRINOTECAN NAL032217:14M..198889 enicydn repeal domain 17 ANKRD 
17 

18927307 

IRINOTECAN NA4315199 ankyrIn repeal domain 28 ANKRD 
28 

18927307 

IRINOTECAN NM_001003954;NM_004306 annexin Al3 ANXAI 
3 

18927307 

IRINOTECAN N1001155;NM_004033 animal M ANXA6 15956246 
IRINOTECAN NM 001030006;NM_001282 adaptor-related Edlein complex 2, beta 1 suburit AP2B1 18927307 
IRINOTECAN NM_000038;NM_001127510;NM_00 

1127511 
adenomalous polyposis coli APC 15956246 

IRINOTECAN NIL001654 v-raf mining sarcoma 3611 viral oncogene homolog ARAF 15956246 
IRINOTECAN N51001657 arnphiregulln AREG 15723263 
IRINOTECAN NM 001024225;NM_001024227;NM 

_001024228;NM_001658 
ADP-ribosyletion factor 1 ARF1 18927307 

IRINOTECAN NM_001030055,14M 001173 Rho GTPase eclivating protein 5 ARHGA 
P5 

15956246 

IRINOTECAN NM_015313 Rho guanine nucleotide exchange factor (GEF) 12 ARHGE 
Fl 2 

18927307 

IRINOTECAN NAL152641 AT rich interactive domain 2 (ARID, RFX-like) ARID2 18927307 
IRINOTECAN NM_002892;NM_023000;NM_02300 

1 
AT rich Interactive domain 4A (RBP1-like) ARID4A 15956246 



IRINOTECAN ARUM" 
2 

18927307 

IRINOTECAN ARV 18927307 
IRINOTECAN NI/1_014154;NIC015396;NL21365 

4 
armadlb repeat containing 8 ARMC8 18927307 

IRINOTECAN N114_000048141,1198709 arylsulfatase B ARSB 18927307 
IRINOTECAN Nk_001030287;NM_001040619;NM 

1301674;NM 004024 
activating transcription factor 3 ATF3 15956246 

IRINOTECAN NMS01131028;NM_031482 ATG10 autophaqy related 10 homolog (S. cerevisiae) ATG10 15956246 
IRINOTECAN NM_001697 ATP synthase, H+ transporting, mitochondria, F1 

complex, 0 suburit 
ATP50 17327601 

IRINOTECAN Nit001003803;NM_001003805;NM 
_015684 

ATP synthase, H+ transporting, mitochondria! FO 
complex, subunit s (factor B) 

ATP5S 18927307 

IRINOTECAN NM_001141972;NPA_080650 ATP binding domain 4 ATPBD 
4 

18927307 

IRINOTECAN NM_000489;NMJ38270 alpha thatessemmimenlal retardation syndrome X- 
linked (RAD54 homolog, S. cerevisiae) 

ATRX 18927307 

IRINOTECAN NM 004217 aurora kinase B AURKB 15956246 
IRINOTECAN NM_012342 BMP and act* membrane-bound inhibitor homolog 

(Xenopus laevis) 
BAMBI 18927307 

IRINOTECAN Nm_000633;i4M_000657 B-cell CLLAymphoma 2 BM 18949393 
IRINOTECAN NM_001024808;NM_020993 8-cell CLLAymphoma 7A BCL7A 15956246 
IRINOTECAN NM_004326 B-cell CLLAymphoma 9 BCL9 15956246 
IRINOTECAN NM_004327;NM_021574 brealcpoint cluster region BCR 18927307 
IRINOTECAN NM_001012270;NM_001012271 ;NM 

_001168 
baculoviral !AP repeat-oantainIng 5 BIRC5 15956246. 16373703 

IRINOTECAN - BM1_0 
6115 

18927307 

IRINOTECAN NM_181809 bone morphogenek protein 8a BMP8A 15956246 
IRINOTECAN NM_033030;NM_197970 bol, both-like (Drosophla) BOLL 17327601 
IRINOTECAN NM_014962;NM_181443 BTB (POZ) domain containing/ BTBD3 18927307 
IRINOTECAN NM_004336 budding uninhibited by benziffildazotes 1 homotog 

In 

BUB1 15956246 

IRINOTECAN C11OR 
F80 

18927307 

IRINOTECAN - CI4OR 
F118 

18927307 

00 



IRINOTECAN C15OR 
F5 

18927307 

IRINOTECAN C16OR 
F87 

18927307 

IRINOTECAN C1ORF 
43 

18927307 

IRINOTECAN C5ORF 
28 

18927307 

IRINOTECAN C7ORF 
44 

18927307 

IRINOTECAN C9ORF 
100 

18927307 

IRINOTECAN C9ORF 
126 

18927307 

IRINOTECAN C9ORF 
25 

18927307 

IRINOTECAN NM 012295 calcineutin binding protein 1 CABINI 18927307 

IRINOTECAN NM_001003406;NM_021096 caldum channel, voltage-dependent, T type, alpha 11 
subunit 

CACNA 
11 

18927307 

IRINOTECAN 1414_001225;NM_033306 caspase 4, woptosimelated cysteine paptIdase CASP4 15956246 
IRINOTECAN NM_019083 coiled-cod domain cordairdrig 76 CCDC7 

6 
18927307 

1RINOTECAN NM_001237 cyclin A2 CCNA2 15956246 
IRINOTECAN NM_004701 	• cyan B2 CCNB2 15956246 
IRINOTECAN NM_001761 cyclin F CCNF 15956246 
IRINOTECAN NM 004354 cyclin G2 CCNG2 18927307 
IRINOTECAN NAL001295 chemoldnepC moll) receptor 1 CCR1 15956246 
IRINOTECAN NM_004367;NM_031409 chemokine (C-C moil) receptor 6 CCRB 15956246 
IRINOTECAN NM_001009186;NM_001762 chaperordn containing TCP1, subunit 6A (zeta 1) CCT6A 18927307 
IRINOTECAN NM_001025079;NM_001777;NKJ9 

8793 
CD47 molecule CD47 18927307 

IRINOTECAN NM_001252 CD70 m01881.110 CD70 15956246 

IRINOTECAN. NM_005191 CD80 molecule CD80 15956246 
IRINOTECAN NM_001130829;NM_001786;NA1_03 

3379 
cell division cycle 2, al to S and G2 to M CDC2 15956246 

IRINOTECAN NM_004358;NM_021872;NM_02187 
3 

cell division cycle 25 homolog 13 (S. pombe) CDC25 
8 

15956246 



IRINOTECAN NM_003718;NM_031267 cell division cycle 2-ike 5 (cholnesierase-related celt 
division controller) 

CDC2L 
5 

15956246 

IRINOTECAN Nkr_00360711€0148213 CDC42 Nixing protein Muse alpha (DMPK-Ire) CDC42 
SPA 

18927307 

IRINOTECAN NM_001794 cadharin 4, type 1, R-cadharin (retinal) COH4 18927307 
IRINOTECAN N14_003936 cyclin-dependent these 5, nsgulatay subunit 2 (p39) CDK5R 

2 
15956246 

IRINOTECAN NM_001145308;NM 001259 cycin-dependent klnase 6 CDK6 18927307 
IRINOTECAN NM_000389;NM_078467 min-dependent Idnese hlibilcc 1A (p21, Cip1) CDKN1 

A 
15132777 

IRINOTECAN NM_001130851;NM_005192 cycln-dependent kinese ntsteor 3 CDKN3 15956246 
IRINOTECAN Nki_016952 Cdon hornolog (mouse) CDON 18927307 
IRINOTECAN NM_001813 cenlromere protein E, 312k0a CENPE 15956246, 18927307 
IRINOTECAN NM_016343 centomere protein F. 350/400ka (mitesin) CENPF 15956246 
IRINOTECAN CENTG 

2 
18927307 

IRINOTECAN NM_032142 centrasomal protein 192k0a CEP19 
2 

18927307 

IRINOTECAN NM 025114 cenkosornal protein 290kDa CEP29 
0 

18927307 

IRINOTECAN NM_001025194;NM_001025195;NM 
_001266 

carboxylesterase 1 (monocylermacrophage saline 
eslerase 1) 

CES1 15100172, 15239142 

IRINOTECAN NM_003869;NM_198061 carboxylesterese 2 (inlesline liver) CES2 10728872.12171891.11716702,12171903, 
(lollov.ing) 1217189 ,15692324,18203781,11716702, 15475733,14581373,15100172, 15592324, 15655543, 16033949, 16203781 

)RINOTECAN NM_024922 carboxyleeterase 3 CES3 15100172 
IRINOTECAN NM_001270 chromodonain hetes° DNA binding protein 1 CHD1 15956246 
IRINOTECAN NM_001130676,61_004362 calmegin CLGN 18927307 
IRINOTECAN NM_004859 dathdn, heavy drain (Fic) CLTC 18927307 
IRINOTECAN NM_017649;NM_199076;NM_19907 

7 
cyclin M2 CNNM2 /8927307 

IRINOTECAN Whi_0011301(13;NMJ)05203;NM_08 
0798;NM_080799;Nkl_080800;NM_0 
80801A99_0888020/080803;NM_ 
080804194_080805;NM_080806,1M 
_080807;NM_00830191_0801189;N 
M080810;NM_080811;NM 080812; 
Nii_080813,4M_080814;NM_080131 
5 

collagen, type XIII, alpha 1 C0L13 
Al 

18927307 



IRINOTECAN NM_000092 collagen, type IV, alpha 4 COL4A 
4 

18927307 

IRINOTECAN NM_001848 collagen, type VI, alpha 1 COL6A 
1 

15956246 

IRINOTECAN NM_203495:NM_203497 COMM domain containing 6 COMM 
06 

15956246 

IRINOTECAN NM_001098398;NM 004371 coatomer protein complex, subunit alpha COPA 18927307 
IRINOTECAN NM 001873 catboAceplidase E CPE 18927307 
IRINOTECAN NM_001079846;NM_004380 CREB binding protein CREBB 

P 
15956246, 18927307 

IRINOTECAN NM_016441 cyaleine rich transmembrane BMP regulator 1 
Moran-like) 

CRIM1 18927307 

IRINOTECAN NM_020991;NM_022644;NM_02264 
5 

chcrionic somatomammotropin hormone 2 CSH2 18927307 

IRINOTECAN NM_00108391.4;NM_001329;NM_02 
2802 

Crtennhai binding protein 2 CTBP2 18927307 

IRINOTECAN NM 001902;NM_153742 cystaltionaae (cystathionine gammalyase) CTH 18927307 
IRINOTECAN NM_001008895;NM 003589 rain 4A CUL4A 18927307 

IRINOTECAN NM_000609;NM_001033886;%4_19 
9168 

chamoldne (C-X-C motif) ligand 12 (slromal cell- 
derived factor 1) 

CXCL1 
2 

18927307 

IRINOTECAN NM_000761 cytochrome P450, family 1, subfamily A, polypeptide 2 CYP1A 
2 

11901092 unrelated 

1RINOTECAN NM_000762 *chrome P450, family 2, subfamily A, pcdypeplide 6 CYP2A 
6 

11901092 

IRINOTECAN NM 000767 cylothrome P450, family 2, subfamily B, polypeptide 6 CYP2B 
6 

11901092 

IRINOTECAN NM_000769 cyloahrcnie P450, family 2, subfamily C, potypeplide 
19 

CYP2C 
19 

11901092 

IRINOTECAN NM_000770 cylochrome P450, family 2, subfamily C, polypeptide 8 CYP2C 
8 

11901092 unrelated 

IRINOTECAN NM_000771 oytochrome P450, family 2, subfamily C, polypeptide 9 CYP2C 
9 

11901092 unrelated 

IRINOTECAN NM_000106;NM_001025161 cytxhmme P450, family 2, subfamily D, polypeptide 6 CYP2D 
6 

11901092 

IRINOTECAN NM 000773 cylochrome P450, family 2, subfamily E, polypeptide 1 CYP2E 
1 

11901092 

IRINOTECAN NM_017460 cyloclrane P450, family 3, subfamily A, polypeptide 4 CYP3A 
4 

11901092, 15100172, 15239142, 
15523087,15655543 

drug 
metabolism 



IRINOTECAN NM_000777 cylochrorne P450, family 3, subfamily A, polypeptide 5 CYP3A 
5 

15897249 drug 
metabolism 

IRINOTECAN NM_001142936MM-139179 dlacylglyceratme, beta DAGLB 18927307 
IRINOTECAN NM_014881 DNA cross-link repair 1A (PS02 homolog, S. 

cerevlsiae) 
DCLRE 
1A 

15956246 

IRINOTECAN N101_0013400 clynactin 2 (p50) DCTN2 18927307 
IRINOTECAN NM 000107 damage-specific DNA binding protein 2, 48kDa DDB2 15956246 
IRINOTECAN NM 930637 DOHD domain containing 1 001101 18927307 
IRINOTECAN NM_001039711;NM_001039712;NM 

032998 
death effector domain containing DEDD 18927307 

IRINOTECAN NM_004084 defensirt, alpha 1 DEFAI 15956246 
IRINOTECAN NM_001144823;NM 005848 DENNIMADD domain containing 4A DENND 

4A 
15956246 

IRINOTECAN NM_003677 density-mutated protein  DENR 18927307 
IRINOTECAN N/1001145208;N141018369 DEP domain containing 19 OEPDC 

113 
18927307 

IRINOTECAN N/1022720 DiGeorge syndrome aural Milo  gene 8  DGCR8 18927307 
IRINOTECAN NR1176815 dihydrofolate reduetaseike 1 DHFRL 

1 
18927307 

IRINOTECAN NM_001146114;N1/801146115;NM 
_015151;NM_206889,1M_206890;N 
M_206891 

DIP2 disco-ligeractIng protein 2 homolog A 
(Drosophila) 

DIP2A 18927307 

IRINOTECAN NM_006094;NM_024767;NM_18264 
3 

deleted in Over cancer 1 DLC1 18927307 

IRINOTECAN NM_001098424;NM_004087 olsa, large homolog 1 (Drosophila" DLG1 18927307 
IRINOTECAN NM_001934;NM_138281 natal-lass haneobox 4 DLX4 18927307 
IRINOTECAN NM .004943 dystrophla myotonice, WD repeat containing DMWD 15956246 
IRINOTECAN - DNMT2 15956246 
IRINOTECAN NM_001039589;NM.001384 DPH2 18927307 D9/12 homolog (S. cerevisiae) 
IRINOTECAN NM_000110 dthydropyrImIdine dehydrogenase DPYD 15956246 
IRINOTECAN NM 000798 dopamine receptor 05 DRD5 17327601 
IRINOTECAN NM 004147 developmentally regulated GTP bindmg protein 1 DRG1 15897249 
IRINOTECAN NM 001144769;NM001144770;NM 

_001144771;NM_001723;NM_01554 
8;NI4 0203813;14M_183380 

dyslonln DST 18927307 

IRINOTECAN NM_004418 dual spectficily phosphatase 2 DUSP2 15956246 
IRINOTECAN NM_001396;NM_101395;NM_1304.3 dual-specificily tyrosine-(Y)phosphorylatIon regulated DYRK1 15956246 



6;NM_130437;NM_130438 kinase 1A A 

IRINOTECAN NM_003583;NM_006482 dual-specificity tyrosine-M-phosphorylation regulated 
kinase 2 

DYRK2 15956246 

IRINOTECAN - - EBI2 15956246 
IRINOTECAN NM_005228;NM_201282;NM_20128 

3;NM_201284 
epidermal growth factor receptor (eryIhroblasec 
leukemia viml (v-erb-b) oncogene homolog, avian) 

EGFR 15723263 

IRINOTECAN NM_001954 early growth response 1 EGR1 15956246 
IRINOTECAN NM_001013703 eultaiyollc translation 'radon factor 2 alpha kinase 4 EIF2AK 

4 
18927307 

IRINOTECAN NM_012155 echinoderm microtubule associated protein like 2 EML2 17327601 
IRINOTECAN NM_001426 enclose 1, (alpha) EN01 18927307 
IRINOTECAN N14_001429 E1A Nixing protein p300 EP300 15956246 
IRINOTECAN NM_031308 irdpiekln 1 EPPK1 18927307 
IRINOTECAN NM_001042599;NM_005235 v-erb-a erylbroblestic leukemia viral oncogene 

homolog 4 (avian) 
ERBB4 15956246 

IRINOTECAN NM_015064;NM_178037;NM_17803 
8;Nt31178039;NM_178040 

ELKS/RAB6-interacting/CAST family member 1 ERC1 18927307 

IFONOTECAN NM_001432 epiregan EREG 18927307 
IRINOTECAN NM_005239 v-ets eryIhroblestosle virus E26 oncogene homolog 2 

(avian) 
ET52 15956246 

IRINOTECAN NM_001987 els variant 6 ETV6 15956246 
IRINOTECAN NM_001037126;NM 021807 exocyst complex component 4 EXOC4 18927307 
IRINOTECAN MIA 000132;NM_019863 coagulation 'actor VIII, procoaguiant oamponent F8 17327601 
IRINOTECAN NI4_001040442;NM_001130958;NM 

_001445 
fatly acid binding protein 8, Seel FASP6 18927307 

IRINOTECAN • - FAM15 
2A 

18927307 

IRINOTECAN Ntrl_001040020;NM_014888 family with sequence similarity 3, member C FAM3C 18927307 
IRINOTECAN - - FAM44 

A 
18927307 

IRINOTECAN Nt004829 Fancom anemia, complementallon group G FANCG 15956246 
IRINOTECAN K1005687 phenyielanyl-tRNA inthetase, beta subunit FARSB 18927307 
IRINOTECAN NM, )00639 Fas Tigard (TNF superfamily, member 6) FASLG 15897249 
IRINOTECAN NM_015962 FCF1 small subunit (SSU) prccessome component 

homolog (S. cerevisiae) 
FCF1 18927307 

IRINOTECAN NM.602006 fibroblast growth factor 2 (basic) FGF2 15956246 	 



IRINOTECAN NM 002010 fibroblast growth factor 9 (gtienctivatiN factor) FGF9 18927307 
IRINOTECAN Ntiti_002026;NM_054034;NM_21247 

4;NM_212475;NM_212476;NM 2124 
78;N/012482 

fibroneclin 1 FN1 15956240, 18927307 

IRINOTECAN NM_005252 v-fos FBJ wins osteosarcoma *al oncogene 
homolog 

FFOS 15956246 

IRINOTECAN NM_001114171iNM_006732 FBJ morale sarcoma viral cncogene homolog B FOSB 15956246 
IRINOTECAN NM_032892 	' PERM domain conteinng 5 FRM06 18927307 
IRINOTECAN NM_001080432 fat mass and obesity assodated FTO 18927307 
IRINOTECAN N14_001465;NM 199335 FYN binding protein (FYB-1201130) FYB 18927307 
IRINOTECAN G1P3 18927307 
IRINOTECAN Nid_001002295;NM 002051 GATA bindaprolein 3 GATA3 15956246 
IRINOTECAN NM_004864 growth differentiation factor 15 GDF15 15956246 
IRINOTECAN NM_001032364;NM_001032365;NM 

_005265;NM_013430 
gamma-glutarnyikansferese 1 GGT1 18927307 

IRINOTECAN Nk4300165 gap junction protein, alpha 1, 43kDa GJA1 18927307 
IRINOTECAN NM 000167;NM_001128127;NM_20 

3391 
glycerol kinase GK r 18027307 

IRINOTECAN N14_006541 glutaredcatin 3 GLRX3 18927307 
IRINOTECAN N14_006572 guanine nucleotide dndlng protein (G protein), alpha 

13 
GNA13 18927307 

IRINOTECAN Nk.181077 golgi auloanfigon, golgh subfamily e, BA GOLGA 
BA 

17327601 

IRINOTECAN NI61_015590,NMJ82679 G patch domain containing 4 GPATC 
H4 

18927307 

IRINOTECAN Niti_002084 &Mona pemiadase 3 (plasma) GPX3 15956246 
IRINOTECAN N14_002105 H2A hislone famIV, member X 142AFX 15956246 
IRINOTECAN N11001945 heparin-blndkig EGF4fice growth factor HBEGF 15723263 
IRINOTECAN NM 000559 hemodobki, gamma A HBG1 18927307 
IRINOTECAN N11005334 host cell fador C1 (VP1641ccessorY Pmieln) HCFC1 18927307 
IRINOTECAN tikl_173497;NIA_182765 HECT domain contaMing 2 HECTD 

2 
18927307 

IRINOTECAN NM 018063 hellcase,hooPhold-fiPticffic HELLS 18927307 
IRINOTECAN Nkt_005524 hairy and enhancer of spilt 1, (Drosophilal HEST 19147571 
IRINOTECAN Nkl_003512 histone duster 1, H2ac HIST1H 

2AC 
15956246 

IRINOTECAN M4_003542 histone duster 1, H4c HIST1H 18927307 



4C 
IRINOTECAN NIC006514 major histccompalbl* complex, class I, 13 HtA-B 18927307 
IRINOTECAN NM_002124 mail itsbzolPshblEY 0011101ex, *se II, DR beta 1 HLA- 

DRB1 
18927307 

IRINOTECAN NM 021983 major hbAccomPathIRY =Alex, dam II, DR bete 4 HLA- 
DRB4 

18927307 

IRINOTECAN NM_001142556;NM_001142557MM 
_012484NM_012485 

hyeluronen-medeted mollky receptor (FtHAMM) HMMR 15958246 

IRINOTECAN NM_001002032;NM_001002033:NM 
_016185 

hematological and neurological recrossed 1 HN1 18927307 

IRINOTECAN HNRPA 
1 

18927307 

IRINOTECAN HNRPD 18927307 
IRINOTECAN NM_031372 heterogeneous nuclear rthonucleoprolein D-like HNRPD 

L 
18927307 

IRINOTECAN NM 000412 histicthe-richisorolein HRG 15956246 
IRINOTECAN NM_006041 heparan sulfate (glucosamine) 3-0-suifotransferase 

381 
HS3ST 
381 

18927307 

IRINOTECAN N144_014278 heal shock 70kDa protein 4-like HSPA4 
L 

15958246 

IRINOTECAN HYPK 18927307 
IRINOTECAN N14_002166 Inhibitor of DNA binding 2, dominant negative helix- 

loop-helix protein 
102 15956246 

IRINOTECAN NRS03641 interferon induced transmembrane protein 1 (9-27) iFITM1 18927307 
IRINOTECAN NM_000618;NM_001111283;NM_00 

1111284;NM_001111285 
insulin-ike growth factor 1 (somatomedin C) IGF1 15956246 

IRINOTECAN immunoglobufin heavy constant gamma 1 Rim 
marker) 

IGHG1 18927307 

IRINOTECAN SO00576 interleukin 1, beta 1118 15956246 
IRINOTECAN Nkt.000584 interleukin 8 118 15723263 
IRINOTECAN NM_032549 11022 inner mitochondria! membrane peplidase-Ilke (S. 

cerevisiae) 
IMMP2 
L 

18927307 

IRINOTECAN NM_001100169;NM_001100170:NM 
_006839 

.IMMT 18927307 inner membrane protein, mitocisthdrIal (milolin) 

IRINOTECAN NM_019071;NM_198267 Inhibitor of growth famiry, member 3 ING3 18927307 
IRINOTECAN NM305542;NMJ98336:NM_19833 

7 
insulin induced gene 1 INSIGI 18927307 



IRINOTECAN NM_002203 integdn, alpha 2 (CD49B, alpha 2 subunit of VLA-2 
receptor) 

ITGA2 18927307 

IRINOTECAN NA4_001144999;NM_001145000;NM 
_002210 

kitegfin, alpha V (vtcrectIn receptor, alpha 
isolypeptide, antigen CD51) 

ITGAV 15958246 

IRINOTECAN NM...000887 integdn, alpha X (complement component 3 receptor 4 
subunit) 

ITGAX 15956248 

IRINOTECAN NM_014288 integdn bola 3 Nixing protein (beta3-andonsdn) ITGB3B 
P 

15958246 

IRINOTECAN N14_002228 1'n °Imogene JUN 15958248 
IRINOTECAN Nk1_006559 KH domain containing, RNA binding, signal 

transekiction associated 1 
KHDRB 
S1 

18927307 

IRINOTECAN NM_001162893;NM_001162894;NM 
_001162895;NM_014656 

KIAA0040 KIAA00 
40 

18927307 

IRINOTECAN NAL015443 KIAA1267 KIAA12 
67 

18927307 

IRINOTECAN - • KIAA13 
33 

18927307 

IRINOTECAN NM_033395 KIAA1731 : KIAA17 
31 

18927307 

IRINOTECAN NM_014875 kinesin family member 14 KIF14 18927307 
IRINOTECAN NM_004235 Kruppelike factor 4 (gul) KLF4 18927307 
IRINOTECAN NM_001206 Kruppe1411ta factor 9 KLF9 15956246 
IRINOTECAN NM_017644 keith•like 24 (Drosophila) KLHL24 18927307 
IRINOTECAN NM_001013406;NM_004912;NM_19 

4454 ;NR2194455;NM_194456 
KRIT1, ankyrin repeat containing KRIT1 18927307 

IRINOTECAN NM_000424 keratin 5 KRTS 15956246 
IRINOTECAN NM 030915 lint bud at heart development bamolog (mouse] LBH 18927307 
IRINOTECAN Nivi_006499;NM,201543;NM_20154 

4;NM_201545 
lectin, galactosidetgIncing, soluble, 8 LGALS 

8 
17327601 

IRINOTECAN - - LIM 18927307 
IRINOTECAN NM 032603 jyI oxidise-Ike 3 LOXL3 18927307 
IRINOTECAN NM_024830 lysophosphalidylehollne acyliransferase 1 LPCAT 

1 
18927307 

IRINOTECAN Nhi_032773 leucine-dch repeats and caiponin homology (CH) 
domain 'attaining 3 

LRCH3 18927307 

IRINOTECAN N/4_002343 lectotransferdn LTF 15956248 
IRINOTECAN NO4_032860 L1V1 homolog (S. cerevisiee) LTV1 18927307 



IRINOTECAN N11_002358 MAD2 mRolic wrest deficient-Re 1 (yeast) MAD21 
1 

15956246 

IRINOTECAN NM_002371;NM_022438,NM_02243 mat T-cell differerdiaffon protein MAL 15956246 
9NM 022440 

IRINOTECAN NR_002819;NR_002819NR.002819 metastasis associated king adenocarchoma transcript MALAT 18927307 
NR_002819;NR_002819;NR_00281 1 (non-protein adding) 1 
9 

IRINOTECAN NIA_005434 mat, T-cell differentiation protein-like MALL 15956246 
IRINOTECAN Nfit..005023 mitcgen-aciveted protein kinase 'erase kinase 5 MAP3K 15956246 

5 
IRINOTECAN NM_033818 milagen-aciveted protein kinase kinase Wass kinase MAP4K 18927307 

3 3 
IRINOTECAN NM_005885 merntame-associated ring finger (C3HC4) 6 MARCH 18927307 

6 
IRINOTECAN NM_002380;NM_030563  malrffin 2 MAINZ 18927307 
IRINOTECAN NM_018834;NM 199189 matrin 3 MATR3 18927307 
IRINOTECAN NM_021038;NM207292;NM_20729 musdebfindtke (Drosophila) MBNL1 18927307 

3;NM_207294;NM207295;NMJ072 
96;NM_207297 

IRINOTECAN NM_001025081;NM_001025090;NM myelin basic protein MBP 18927307 
001025092;NM_001025100;P4M_00 

1025101;NPA_002385 
IRINOTECAN NM...022132 meillScrotaio*Coencyme A carboxylese 2 (beta) MCCC2 18927307 
IRINOTECAN NM...001112732;NM 024979 MCF.2 cell line derived transforming sequence-like MCF2L 15956246 
IRINOTECAN NM_005914;NM 182748 minIchromosome makdenance complex component 4 MCM4 15956246 
IRINOTECAN NM_001145336;NM_C01145337;NM Phrina p53 binding protein homolog (mouse) MDM2 15956246 

_001145339;NM_001145340;NM_00 
2392,NM_006878;PIM_006879;NM_0 
06881;NM_006882 

IRINOTECAN NM_014611 MDN1, midasin homoloil (yeast) MDN1 18927307 
IRINOTECAN NM_005121 mediator oomplex suburit 13 MED13 18927307 
IRINOTECAN NM_001145785 myocyle enhancer factor 28 MEF2B 15956246 
IRINOTECAN NM002412 04-methylguanineONA methyRransfense MGMT 15239142 
IRINOTECAN NM 012064 major intrinsic motet diens fiber MIP 18927307 
IRINOTECAN NRD27350;XR_079513;XR_079513; miatRNA host gene I (non-protein coding) MIRHG 18927307 

XR_079539;XR...079539)(R_079554; 1 
XR079554 

IRINOTECAN NM_173576 mcheak homeobox MKX 18927307 

PA3 



IRINOTECAN NM_000249 nut homolog 1, colon cancer, nonpolyposis type 2 (E. 
colt) 	 . 

MLHI 18949393 

IRINOTECAN NM_004994 matrix mataflopeptidese 9 (gelatines() B, 92kDa 
gelatines% 92kDa type IV collagenase) 

MMP9 15956246 

IRINOTECAN NM_000250 myetoperoxidase MPO 15956246 
IRINOTECAN NM_173496 membrane protein, palmitqated 7 (MAGUK p55 

subfamily member 7) 
MPP7 18927307 

IRINOTECAN NM_016640 mitochondria! ribosomal protein 330 MRPS3 
0 

18927307 

IRINOTECAN NM_000251 mutS homolog 2, colon cancer, nonpolyposis type 1 
(E. coif) 

MSH2 15956246, 18949393 

IRINOTECAN NM_015440 methylenetelrahydrofolate dehydrogenase (NADP+ 
dependent) Hike 

MTHFD 
1L 

18927307 

IRINOTECAN NM_006441 510-methenyltelrahydrofolate synthetase (5- 
formykelrehydrofolate cydo-ligese) 

MTHFS 15956246 

IRINOTECAN NM 002463 m 	ovirus influenza virus resistance 2 mouse MX2 15956246 

IRINOTECAN NM 005964 myosin, heavy chain 10, non-muscle MY1-110 18927307 

IRINOTECAN NM 001085487 Myb-like, SWIRM and MPN domains 1 MYSM1 18927307 

IRINOTECAN WM2153029 NEDD4 bincling protein 1 N4BP1 18927307 
IRINOTECAN NM_017940 neuroblastorna breakpoint family, member 1 NBPF1 18927307 
IRINOTECAN NM_006153 NCK adaptor protein 1 NCK1 15956246 
IRINOTECAN NM_003743;NM_147223;NM_14723 

3 
nuclear receptor coactivator 1 NCOA1 15956246 

IRINOTECAN NM 006311 nuclear receptor co-repressor 1 NCOR1 18927307 
IRINOTECAN NM_015331 nrcastnn NCSTN 19147571 
IRINOTECAN NM_002497 NIMA (never in mitosis gene *related kinase 2 NEK2 15956246 
IRINOTECAN NM_006018 niacin receptor 2 NIACR2 15956246 
IRINOTECAN NM_002508 nidogen 1 NID1 15956246 
IRINOTECAN NM_000903;NM_001025433:NM 00 

1025434 
NAD(P)H dehydrogenase, quinone 1 NQ01 18927307 

IRINOTECAN NM_006178 N-ethylmaleimidesenalve factor NSF 18927307 
IRINQTECAN NM_005124 nucleoporin 153kDa NUP15 

3 
18927307 

IRINOTECAN NM14_001129897;NM_016359;NM_01 
8454 

nucleolat and spindle assodated protein 1 NUSAP 
1 

18927307 

IRINOTECAN NM_002547 oligophrenin 1 OPHN1 18927307 
IRINOTECAN NM_ 003999 OSMR 15956248 oncoslalin M rawplur 

rJ 
00 



IRINOTECAN NM_018440 phosphoproteki associated vilh glycosphIngolipid 
mIcrodomaIns 1 

PAG1 18927307 

IRINOTECAN NM_000919;NM_138766,NM_13882 peptidyiglyckre al phe-emidating monooggenese PAM 18927307 
1;NN1 1381322 

IRINOTECAN NM_175854-  PAN3 poly(A) specific dbonudease subunit homobg PANS 18927307 
(S. cerevislae) 

IRINOTECAN M4_016734 paired box 5 PAX5 18927307 
IRINOTECAN NM_001135254;NM_002584;NM_01 Felted box 7 PAX7 18927307 

3945 
IRINOTECAN PCAF 18927307 
IRINOTECAN NM_032151 pterin-4 elpha-carlinolamine dehydralesekamerization 

cofactor of hepaboyle nuclear factor 1 alpha (TCF1) 2 
PCBD2 18927307 

IRINOTECAN NM_002588;Nlik_032402;NM_03240 prolixadherkr gamma subfamily C, 3 PCDHG 15956246 
3 C3 

IRINOTECAN NM .001037339,241_001037340;NM phosphodiesterase 48, cAMP-spedik PDE4B 15956246 
_001037341;NM_002600 (phosphodlesterase E4 dunce homolog, Drosophila) 

IRINOTECAN M4_173582 phosphoglocomulase 2-ike 1 PGM2L 18927307 
1 

IRINOTECAN NM 	)7350 plecksfrin homology-like domain, family A, member 1 PHLDA 18927307 
1 

IRINOTECAN NR_003700;NR_003700;NR_003700 phosphaldyfmositol 4-Idnase, catalytic, alpha P14KAP 15956246 
;NR_003700 inSene  2 2 

IRINOTECAN NM_178517 phosphaldyllnosliol glycan anti' biosynthesis, class P1GW 18927307 
W 

IRINOTECAN NM_000930;NM_033011 plasminogen activator, Issue PLAT 18927307 
IRINOTECAN NM_001134478;NM_153268 phosphatidylkoltotipecilfc phosphollpdse C, X 

domain containing 2 
PLCXD 
2 

18927307 

IRINOTECAN Nkt_001143821;NM_019012 pleckstrin homology domain containing, family A 
member 5 

PLEKH 
A5 

18927307 

IRINOTECAN NM_024927 pleckstrin homology domain containing, family H (with PLEKH 15956246 
MyTH4 domain) member 3 H3 

IRINOTECAN NM_005030 polo-Ike khan 1 arosophila) PLK1 15956246 
IRINOTECAN NM_006622 polo-Ike Idneee 2 (Drosophila) PLK2 15956246 
IRINOTECAN N141004073 polo-like Idnese 3 (Drosophila) PLK3 15950246 
IRINOTECAN N14_021127 phcabol-12-myrIstate-13-acetate-induced protein 1 PMAIPI 15956246 
IRINOTECAN NM_006813 prollne-rich nuclear receptor coadvator 1 PNRC1 18927307 
IRINOTECAN NM_015100;NM_145796;NM_20717 pogo transposable element with ZNF domain POGZ 18927307 



1 
IRINOTECAN ±Ig,016218 Mani mese (DNA *Wed) kappa POLK 18927307 
IRINOTECAN NM_000941 P450 (cylochrame) cocktoreduclase POR 15239142 
IRINOTECAN N11003620 protein phosphatase 1D magnesium-dependent, delta 

isoforrn 
PPM1D 18927307 

IRINOTECAN NM 000944;NM 001130691;NM_00 protein phosphatase 3 (formerly 2B), catalytic subunit, PPP3C 18927307 
1130692 alpha isoform A 

IRINOTECAN NM_001142353;NM_001142354;NM protein phosphalase 3 (firmly 2B), catalytic subunit, PPP3C 15956246 
_021132 beta isoform B 

IRINOTECAN NM_006251;NM_206907 protein Idnase, AMP-activated, alpha I catalytic 
subunit 

PRKCA 
1 

18927307 

IRINOTECAN NM_002737 protein kinase C, alpha PRKCA 15723263 
IRINOTECAN NM_002738;NM_212535 protein kinase C, beta PRKCB 15723263 
IRINOTECAN NM_006254;NM_212539 protein Idnase C, delta PRKCD 15723263 
IRINOTECAN NM_002740 protein Idnase C, iota PRKCI 15723263 
IRINOTECAN NM_001145848;NM_001145849;NM promInIn 1 PROM1 15956246 

201145850;NPA_001145851;NM_00 
1145852;Nta_006017 

IRINOTECAN NM 002784 pregnancy specific beta-1-glycoprolein 9 PSG9 17327601 
IRINOTECAN NM 004878 prosteglancen E synthase PTGES 15956246 
IRINOTECAN NM_006607;NM 153831 FIK2 protein tyrosine Idnase 2 PTK2 18927307 
IRINOTECAN NM_003463 protein tyrosine phosphalase type IVA, member 1 PTP4A 18927307 

1 
IRINOTECAN NM_006264;NM_080683;NM_08068 protein tyrosine phosphates% non-receptor type 13 PTPN1 15956246 

4;NK.080685 (APO-1/C095 (Fas)-associaled phosphatase) 3 
IRINOTECAN NM .012411;NM_015967 protein tyrosine phosphatase, non-receptor type 22 PTPN2 15956246 • 

(lymphoid) 2 
IRINOTECAN NM_001040712;NM_002839;NMJ3 protein tyrosine phosphates% receptor type, 0 PTPRD 15956246 

0391.NM 130392;NM 130393 
IRINOTECAN NM 002841 protein tyrosine phosphates°, receptor type, G PTPRG 18927307 
IRINOTECAN NM_002846 protein tymetne phosphates°, receptor type, N PTPRN 15956246 
IRINOTECAN NM_005052 ms-rotated C3 botuhirn tcodn substrate 3 (rho family, 

smal GTP binding protein Rac3) 
RAC3 15956246 

IRINOTECAN NM_002874 RAD23 homolog B (S. cerevlsiae) RAD23 15956246 
B 

IRINOTECAN NM_002877;NM_133509;NM_13351 RAD5l4ke 1 (S. coeds* RAD51 18927307 
0 L1 



IRINOTECAN NM_002890:NM022650 RAS p21 protein activator (GTPase activating protein) 
1 

RASA1 18927307 

IRINOTECAN NM_000321 retinoblastoma 1 RB1 15132777 
IRINOTECAN NM 005057 retinobtastoma binding protein 5 RBBP5 15956246 
IRINOTECAN NM002895;NM_183404 r— relinoblastoma-like 1 (p107) Rai 15956246 
IRINOTECAN NM_001143941;NM_001143942;NM 

_153020 
RNA binding motif protein 24 RB1424 18927307 

IRINOTECAN - - RBPSU 
H 

18927307 

IRINOTECAN NM_021111 reversion-inducing-cysteine-rich protein with kazal 
motifs 

RECK 18927307 

IRINOTECAN NM_001145138;NM_021975 v-rel reticuloendotheliosis viral oncogene homolog A 
(avian) 

RBA 15161687, 18685529 

IRINOTECAN NM_001128617;NM_031922 RALBPI associated Eps domain contairing 1 REPS1 18927307 
IRINOTECAN NM_002915;NM_181558 replication factor C (activator 1) 3, 38kDa RFC3 15956246 
IRINOTECAN NM_002922 regulalor of 0-protein signaling 1 RGS1 15956246 
IRINOTECAN NM_0156613 regulator of 0-protein signaling 22 RGS22 18927307 
IRINOTECAN NM_021205 vas homolog gene family, member U RHOU 18927307 

IRINOTECAN - - RNF12 18927307 
IRINOTECAN NM 000968 ribosomal protein L4 RPL4 18927307 
IRINOTECAN NM_001001890;NM_001122607,NM 

001754 
runt-related transcription factor 1 RUNX1 15956246 

IRINOTECAN NM 017654 sterile alpha motif domain containing 9 SAMD9 18927307 
IRINOTECAN NM_015474 SAM domain and HD domain 1 SAMHD 

1 
18927307 

IRINOTECAN - - SCD4 18927307 
IRINOTECAN NM 002999 syndeca— 	n 4 SDC4 15956246 
IRINOTECAN NM:001077206;NM_001077207;NM 

_001077208;NM_014933;NM 01621 
1 

SEC31 homolog A (S. cerevlslae) SEC31 
A 

18927307 

IRINOTECAN N14_006379 same domain, immunoglobuin domain (19), short basic 
domain secreted, (analogical) 3C 

SEMA3 
C 

18927307 

IRINOTECAN Nk4_001100409;NM_015571 SUMO lisentrin specific paptidese 6 SENP6 18927307 
IRINOTECAN NM_001138528;NM_001136529;NM 

_001136530;NM_006216 
serpin peplidese Inhibitor, dede E (nexin, plasminogen 
astivator initibitor typal), member 2 

SERPI 
NE2 

17327601 

IRINOTECAN NM_031459 sestrin 2 SESN2 15956246 
IRINOTECAN N14_015048 SET domain containing 18 SETD1 18927307 



8 
IRINOTECAN NM 001080517 SET domain containing 5 SETD5 18927307 
IRINOTECAN NM 006142 strain SFN 16373703 
IRINOTECAN NM 001145444;NM 001145445;NM 

021)706 
splicing factor, erginhelsednerich 15 SFRS1 

5 
18927307  

IRINOTECAN SGK 15956246, 1E827307 
IRINOTECAN NM_152524 shugoshIn-Illte 2 (S. mobs) SGOL2 18927307 
IRINOTECAN NM_004696 solute center family 16, member 4 (monocarboxylic 

add transporter 5) 
SLC16 
A4 

15956246 

IRINOTECAN Nik194255 sluts carrier family 19 (folds bansporter), member 1 SLC19 
Al 

18927307 

IRINOTECAN NM_030631 solute carrier family 25 (mnochondrial oxodicarboxylate 
carder), member 21 

SLC25 
A21 

18927307 

IRINOTECAN NM_021194 solute carrier family 30 (zinc transporter), member I SLC30 
Al 

18927307 

1RINOTECAN NM_001130012;NM_004765 solute carder family 9 (scdium/hydrogen exchanger), 
member 3 regulator 2 

SLC9A 
3R2 

15956246 

IRINOTECAN N14_001145102;NM_001145103;NM 
_001145104;NM_005902 

SMAD femlly member 3 SMAD3 18927307 

IRINOTECAN NM_015295 structural meMtenence of chromosomes flexible hinge 
dome containing 1 

SMCHD 
1 

18927307 

IRINOTECAN NM_001122964;NM_020463 SMEK homdog 2, suppressor of mekl (Dicty0atelkim) SMEK2 18927307 

IRINOTECAN NM_018225 smu-1 suppressor of meo-8 and unc-52 homolog (C. 
elegem) 

SMUI 18927307 

IRINOTECAN NM_020429;NM_181349 SMAD specific E3 ubiquilin protein Nyasa 1 SMURF 
1 

18927307 

1RINOTECAN - SNAG1 15956246 
IRINOTECAN NM_003090 small nuclear ntonudeoprotein pdypeptide A' SNRPA 

1 
18927307 

IRINOTECAN NM_003109;NM_118473 Sp1 kansaiption lector SP1 18927307 
IRINOTECAN NM_003121 Spl-8 transalption factor (80-1/PU.1 related) SPIB 15956246 
IRINOTECAN NM 007271 serinelthreonlne Wiese 38 STK38 15956246 
IRINOTECAN NM 006282 serindihreonhe klnese 4 STK4 15956246, 18927307 
IRINOTECAN NM_001017389;NM_001017390 sulfotransferase remit, cylosofic, IA, phenol- 

preferring, member 4 
SULTI 
A4 

15956246 

IRINOTECAN NM..032184 synapse defective 1, Rho GTPase, homolog 2 (C. 
Swans) 

SYDE2 18927307 



IRINOTECAN NAL001135805;NK.001135805;NM 
005639 

synaptolagnin I SYT1 18927307 

IRINOTECAN NM_003184 TAF2 RNA polymerise II, TATA box binding protein 
(113P)-associated factor, 150kDa 

TAF2 15956246 

IRINOTECAN NM_003192 tub* foidIN cofactor C TBCC 15956246 
IRINOTECAN NM_003205;NM_207036;NM_20703 

7;NM_207038;NM007040 
transcription factor 12 TCF/2 18927307 

IRINOTECAN NM 030756 transcription factor 7-like 2 (T-cell spedfic, HMG-box) TCF7L2 18927307 
IRINOTECAN NM_005653 transcription factor CP2 TFCP2 18927307 
IRINOTECAN NM 001032281;NM_006287 Issue factor pathway inhibitor (lipoprotein-associated 

coagilation Inhibitor) 
TFPI 18927307 

IRINOTECAN NM_001128148NM 003234 tansfenin receptor (p90, CD71) TFRC 18927307 
IRINOTECAN NM_001099691;NM_003236 transforming growth factor, alpha TGFA 15723263 
IRINOTECAN NM 000358 transforming growth factor beta-Induced, 88kDa TGFBI 18927307 
IRINOTECAN NM 053055 thloesterase superfamily member4 THEM4 18927307 
IRINOTECAN NM_024838 tweonine synthase-like 1(S. cerevisiee) THNSt. 

1 
18927307 

IRINOTECAN NM 005119 thyroid hormone receptor associated protein 3 THFtAP 
3 

18927307 

IRINOTECAN 11&008288 Thy-1 cell surface antigen THY1 15956246 
IRINOTECAN NM_052932 Iransmembrane protein 123 TMEM1 

23 
18927307 

IRINOTECAN NM_015012 transmembrane protein 4113 TMEM4 
18 

15956246 

IRINOTECAN NM_021109 ihymosin beta 4, X-Ilnked TMSB4 
X 

16364925 

IRINOTECAN NM...007115 TNFAIP 
6 

15956246 tumor necrosis factor, alpha-induced protein 6 

IRINOTECAN NM_005749 transducer of ERBB2, 1 70131 15956246 
IRINOTECAN NM_016272 transducer of ERBB2, 2 T0B2 15956246 
IRINOTECAN NM_003286 topolsomerase (DNA) I TOP1 11914913, 15655543, 18509181 
IRINOTECAN NM 052963 topolsomerese (DNA) I, mftochondrial TOP1M 

T 
- 

IRINOTECAN NM 001067 toposomerase (DNA) II alpha 170IcDa TOP2A 15239142, 15956246 
IRINOTECAN NM_005802 lopoisomerase I binding, argininelserine-rIch TOPOR 

S 
15956246 



IRINOTECAN NM_000546;N11001128112;NM_00 
1126113;NM_001126114;NM 00112 
6115;NA4_001126116;NM_00112611 
7 

tumor protein p53 TP53 16373703 

IRINOTECAN NI11_001135733;NM_033285 tumor protein p53 inducible nuclear protein I TP53IN 
P1 

18927307 

IRINOTECAN K1000367 Iblopurine S-methylkansferese TPMT 18927307 
IRINOTECAN NM_007030 tubulin polymerization promoting protein TPPP 18927307 
IRINOTECAN NO1012112 TPX2, microtubule-associated, homolog (Xenopus 

laevisl 
TPX2 15956246 

IRINOTECAN NM_003789 TNFRSF1A-associated via death domain TRADD 15956246 
IRINOTECAN NM 005658 TNF receptor-associated factor 1 TRAF1 15956246 
IRINOTECAN NM_025195 tribbles homolog 1 (Drosophila) TRIB1 18927307 
IRINOTECAN NM_021643 nibbles homolog 2 (Drosophila) TRIB2 18927307 
IRINOTECAN NM_033017;NM_033091 tripartite molif-containing 4 TRIM4 18927307 
IRINOTECAN NM_015163;NM_052978 aortae motif-containing 9 TRIM9 18927307 
IRINOTECAN NM_003318 TTK protein kinase TTK 15956246 
IRINOTECAN NM_001113755;NM_001113756;NM 

0019.53 
tiymidine phosphorylase TYMP 17454858 

IRINOTECAN NM_001071 thymic/tale synthatese TYMS 10482907, 17454858 
IRINOTECAN NM_007019;NM 181799;NM_18180 

0;NM_181801;41_181802;NM_1818 
03 

ublquitin-conjugating enzyme E2C UBE2C 15956246 

IRINOTECAN NM_006357;t4M_182678 ubiquitin-conjugating enzyme E2E 3 (UBC4/5 
homoloq, yeast) 

UBE2E 
3 

18927307 

IRINOTECAN 14_058167;NM_194315;14M_19445 
7;NM 194458 

ubiquitin-coMugating enzyme E2, J2 (UBC6 homolog, 
 yeast)  

UBE2J2 18927307 

IRINOTECAN NM 015984 ubiquitin carboxyl-terminal hydrolase L5 UCHL5 15956246 
IRINOTECAN NM...020121 UDP-glucose ceramide glucosyltransferase4ke 2 UGCGL 

2 
18927307 

IRINOTECAN NM_000463 UDP glucuronosyllransferase 1 family, potypeptide At UGT1A 
1 

12960109, 15517893, 15523087, 
15833930,17898154,15716465,15655543, 
15858133, 17898154, 18478930,18300238, 
18797458 

IRINOTECAN N11019075 UDP glucuronosylkansferase 1 family, potypepfide 
A10 

UGT1A 
10 

15517893,17898154,15716465 

IRINOTECAN NM_001072;NM_205862 UDP gtucuronosyllransferase 1 fancily, polypeptide A6 UGT1A 
6 

15716465 



IRINOTECAN NM 019077 UDP giucuronosyllransferase 1 family, polypeplide A7 UGT1A 
7 

15833930,15716465,17898154 

IRINOTECAN NM_019076 UDP gluaxonosyltransferase 1 family, polypeptide A8 UGT1A 
8 

15833930,18 

IRINOTECAN NM_021027 UDP glucuronosyltransferase 1 family, polypeptide A9 UGT1A 
9 

15833930,18 

IRINOTECAN NM_025217 UL16 bindlnp protein 2 ULBP2 18927307 
IRINOTECAN NM 017886 unc-51-like kinase 4 (C. elegans) ULX4 18927307 

IRINOTECAN NM 015306 ubiguitin specific pepfidase 24 USP24 18927307 

IRINOTECAN VDP 18927307 

IRINOTECAN NM_013245 vacuolar protein sorting 4 homolog A (S. cereviAae) VPS4A '18927307 

IRINOTECAN NM_145206 vesicle transport through interaction with t-SNAREs 
homolog 1A (yeast) 

VTI1A 18927307 

IRINOTECAN NM_015045 wings apart-like homolog (drosophila) WAPAL 18927307 

IRINOTECAN NM_003941 VViskott-Aldrich syndrome-like VVASI, 18927307 

IRINOTECAN NM 015726 WO repeat domain 42A WDR42 
A 

18927307 

IRINOTECAN NM_016087;NM_057168 wingless-type MMTV integration site family, member 
16 

WNT16 18927307 

IRINOTECAN NM_015626;NM 134265 WD repeat and SOCS box-containing 1 WSB1 18927307 
NM_001100161IM_001100162;NM 
015024 

exporfin 7 XPO7 18927307 IRINOTECAN 

IRINOTECAN -NM_003401;NM_022406;NM02255 
0 

X-ray repair complementing defective repair in Chinese 
hamster cells 4 

XRCC4 15956246 

IRINOTECAN NM_021141 X-ray repair complementing defective repair in Chinese 
hamster cells 5 (double-strand-break rejoining) 

XRCC5 18927307 

IRINOTECAN NM 005748 YY1 associated factor 2 YAF2 18927307 

IRINOTECAN NM_005433 v-yes-1 Yamaguchi sarcoma viral oncogene homolog 1 YES1 15956246 

IRINOTECAN NM 015642 zinc fingerand BIB domain containing 20 ZBTB20 18921307 

IRINOTECAN NM 020119;NM_024625 zinc finger CCCH-type, antiviral 1 2C31-1A 
V1 

18927307 

IRINOTECAN NM_173798 zincfinger, CCHC domain containing 12 ZCCHC 
12 

18927307 

IRINOTECAN NM 178566 zinc finger, DHHC-type containing 21 ZDHHC 
21 

18927307 

IRINOTECAN NM_001143823;NM 003409 zinc finger protein 161 homolog (mouse) ZFP161 18927307 
IRINOTECAN NM_006887 zinc finger protein 36, C31-I type-like 2 ZFP36L 15956246 

1.•-• w  w 
Vs 



2 
IRINOTECAN NM_003410 NOON & protein, X-linked ZFX 15956246 
IRINOTECAN NM_001032293;184_001098507;NM 

003457 
zinc linger protein 207 ZNF207 18927307 

IRINOTECAN NM_001005368;NM_006973 Ana linger protein 32 ZNE32 17327601 
IRINOTECAN rNM_001135215;NM001135216;NM 

_030899;NM_145909 
zinc finger protein 323 ZNF323 18927307 

IRINOTECAN NM...022752 zinc linger protein 574 ZNF574 18927307 
IRINOTECAN NM_144690 zinc finger protein 582 ZNF582 17327601 
IRINOTECAN NM_024706 zinc Inger proteln 668 ZNF668 18927307 
IRINOTECAN NM_032268 the and ring finger 1 ZNRF1 18927307 
IRINOTECAN NM_005089 zinc finger (COCH type), RNA-lining motif and 

serIne/argInfne doh 2 
ZRSR2 17327601 

ETOPOSIDE 14M_000927 ATP-binding cassette, sub-fondly B (MDRITAP), 
member 1 

ABCfil 12969965, 15239124 resistance 

ETOPOSIDE NM004996;NM 019862;NM_01989 
8;NM_019899;Nir1_019900 

ATP-binding cassette, sub-fandly C (CFTR/MRP), 
member 1 

ABCC1 10900222, 12067707, 15160906, 
15617835, 
15999103,16156793,10900222, 
16156793 

resistance 

ETOPOSIDE N11_000392 ATP-lainclkg cassette, sub-family C (CFTRIMRP), 
member 2 

AECC2 15751272.15849751, 15849751 resistance 

ETOPOSIDE NM_001144070;NM_003786 ATP•bdtdkg cassette, sub-family C (CFTR/MRP), 
member 3 

ABCC3 15884115 resistance 

ETOPOSIDE N1,1_198576 agrIn AGRN 17374387 
ETOPOSIDE NM_001014431;NM_001014432;NM 

005163 
v-akt murine thyrnoma viral oncogene homolog 1 AKT1 17935137 

ETOPOSIDE N111000691;NM_001135167;611L00 
1135168 

aldehyde dehydrcgenase 3 family, memberAl ALDH3 
Al 

15905174 

ETOPOSIDE NM_001153 • Main A4 ANXA4 17374387 
ETOPOSIDE NM_001657 amphlregulln AREG 15228094 
ETOPOSIDE NM_001675;NM_182810 adIvatIng transalptbn factor 4 (tax-responsive 

enhancer element 1367) 
ATF4 16298333 

ETOPOSIDE Nkt_001189 BCL2ardagonlstllrMle• 1 SAKI 15215046 
ETOPOSIDE NM__000833;NO00657 B-cell CIL/lymphoma 2 BCL2 15917659 
ETOPOSIDE NM 001191;NM_1313578 BCL2-lite 1 BCL2L1 11468182, 15215046, 15917659 
ETOPOSIDE NN_oocao B02-111ce 2 BCL2L2 14973057 
ETOPOSIDE Nk _001197 BCL2-Interacting killer (apopiosterbakrcing) 81K 16007125 

rn 



ETOPOSIDE NM_001166 baculoviral IAP repeat-containing 2 BIRC2 10815900,15050749, 14970392 
ETOPOSIDE NM_001165;NM_182962 baculoviral IAP meat-containing 3 BIRC3 14666661, 15050749 
ETOPOSIDE NM_001012270;NM_001012271;NM 

_001168 
baculoviral IAP repeat-containing 5 BIRCS 15917659,16382892,16322251,16364925 

ETOPOSIDE NM_007294;NM_007295;NM_00729 
6;NM_007297;NM_007298;NM_0072 
99;NM_007300;NM_007302;NM007 
303;NM 007304NM_007305 

breast cancer 1, early onset BRCA1 16417649 

ETOPOSIDE NM_001729 betacellulln BTC 15228094 
ETOPOSIDE NM_001130849;NM 001130850;NM 

016289 
calcium binding protein 39 CA639 17374387 

ETOPOSIDE NM_001033952;NM_001033953;NM 
_001741 

calatonin-related polypeptide alpha CALCA 16222118 

ETOPOSIDE NM_032982;NM_03298.3 caspase 2as-related c steiy ipie peptidase CASP2 14757846 
ETOPOSIDE NM_004346;NM_032991 caspase 3, apoptosis-related cysteine peptidase CASP3 15215046, 16364925, 16844113, 16951922, 

17935137, 18056177, 
18056177,16364925,16844113,16951922 

ETOPOSIDE NM_001227;NM_033338;NM_03333 
9;NM_033340 

caspase 7, apoptosis-related cysteine peptidase CASP7 16298333, 18056177 

ETOPOSIDE NM_001229;NM_032996 caspase 9, apoptosis-related cysteine peptidase CASP9 15215046, 16364925, 17935137, 18056177 

ETOPOSIDE NM_001237 cyan A2 CCNA2 17390037 
ETOPOSIDE NM_004354 cyclin G2 CCNG2 18754885 
ETOPOSIDE NM_000610;NM_001001389;NM_00 

1001390;NM_001001391;NM_00100 
1392 

CD44 molecule (Indian blood group) CD44 15215046 

ETOPOSIDE NM_001798;NM_052827 cychn-dependent kinase 2 CDK2 16417649 
ETOPOSIDE NM_000389;NM_078467 cychn-dependent kinase inhibitor 1A (p21, Cip1) CDKN1 

A 
14601052 

ETOPOSIDE NM_004064 cyclin-dependent kinase inhibitor 18 (p27, 11p1) CDKN1 
B 

17935137 

ETOPOSIDE NM_001024912;NM_001712 carcinoembryonic antlgen-related cell adhesion 
molecule 1 (biliaryilycoproleln) 

CEACA 
M1 

17374387 

ETOPOSIDE NM_005760 CCAAT/enhancer binding protein (CIEBP), zeta CEBPZ 17374387 
ETOPOSIDE NM_001127183;NM_001127184;NM 

_003879 
CASP8 and FADD-like apoptosis regulator CFIAR 14601052 

ETOPOSIDE NM_001114121;NM_001114122;NM 
_001274 

CHK1 checkpoint homolog (S. pombe) CHEK1 18698031 



ETOPOSIDE NM_020313 cytoidne induced apoptosis inhibitor 1 CIAPIN 
1 

18389626 

ETOPOSIDE Ntv1_000785 cytochrome P450, family 27, subfamily B, polypeplide 
1 

CYP27 
B1 

17716971 

ETOPOSIDE NM_000762 cytochrome P450, family 2, subfamily A, polypeptide 6 CYP2A 
6 

8114683 unrelated 

ETOPOSIDE NM_000767 cytochrome P450, family 2, subfamily B, polypeplide 6 CYP26 
6 

8114683 unrelated 

ETOPOSIDE NM_000770 cytochrome P450. family 2, subfamily C, polypeplide 8 CYP2C 
8 

8114683 unrelated 

ETOPOSIDE NM 010771 cytochrome P450, family 2, subfamily C, potypeptide 9 CYP2C 
9 

8114683 unrelated 

ETOPOSIDE NM_017460, cytochrome P450, family 3, subfamily A, polypeptide 4 CYP3A 
4 

12969965,17279585, 8114683 drug 
metabo sm 

ETOPOSIDE NM_000777 cytochrome P450, family 3, subfamily A, polypeptide 5 CYP3A 
5 

12969965, 8114683 drug 
metabolism 

ETOPOSIDE NM_004083 DNA-damage-inducible transcript 3 DDIT3 16298333 
ETOPOSIDE NM_001963 growth factor (bete-urogestrone) _epidermal EGF 15228094 16969495 

ETOPOSIDE NM_005228;NM_201282;NM_20128 
3;NM_201284 

epidermal growth factor receptor (erythroblastic 
leukemia viral (v-erb-b) oncogene homolog, avian) 

EGFR 15228094 

ETOPOSIDE NM_001007277;NM_004879 etoposide induced 2.4 mRNA E124 17374387 

ETOPOSIDE NM_014805 EPM2A (lalain) interacing protein 1 EPM2A1 
P1 

17374387 

ETOPOSIDE NM_001005862;NM_004448 verb-b2 erythroblastic leukemia viral oncogene 
homolog 2, neuro/glloblastoma derived oncogene 
homolog (avian) 

ERBB2 15228094 

ETOPOSIDE NM_001005915;NM_001982 v-erb-b2 erythroblaslIc leukemia viral oncogene 
homolog 3 (avian) 

ERBB3 15228094 

ETOPOSIDE NM_001042599;NM_005235 v-erb-a erythroblastic leukemia viral oncogene 
homolog 4 (avian) 

ERBB4 15228094 

ETOPOSIDE NM_001432 epireguiln EREG 15228094 
ETOPOSIDE NM_001987 ets variant 6 ETV6 15217836 
ETOPOSIDE NM_004110;NM 024417 ferredoxln reduclase FDXR 17374387 
ETOPOSIDE NM 002015 forkhead box 01 FOX01 17935137 
ETOPOSIDE NM 001455;NM 201559 forkhead box 03 FOX03 17935137 
ETOPOSIDE NM_001924 growth arrest and DNA-damage-inducible, alpha GADD4 

5A 
19003803 

00 



ETOPOSIDE NM 001498 glutamate-wsteine Haase, catalytic eubunk GCLC 10900222 
ETOPOSIDE NM_002061 glutamate-W*1ns Igase, modifier subunit GCLM 10900222 
ETOPOSIDE NM_000561;NM_146421 glutathitne S-trensferase mu 1 GSTM1 15713801 
ETOPOSIDE NM_000852 glutathione S-transferase pi 1 GSTPI 10900222, 12969965, 15999103, 

15999103,10900222 
ETOPOSIDE NM 001945 heparlmbinting EGF4ike growth factor HBEGF 15228094 
ETOPOSIDE NM_005347 heat shock 70IdDa protein 5 (glucose-regulated protein, 

78100 
HSPA5 16298333 

ETOPOSIDE NM 000875 inatitrt-Ake growth factor 1 receptor IGFIR 15499378 
ETOPOSIDE NM_002756;NM_145109 mitogen-aellwited protein Idnese kinese 3 MAP2K 

3 
17374387 

ETOPOSIDE NM_145185 mlbgen-activated protein kMase Idnase 7 MAP2K 
7 

- 

ETOPOSIDE NM 005923 mllogen-activated motet Idnase klnese kinase 5 MAP3K 
5 

17374387 

ETOPOSIDE NM_021960;11N1182763 Biekid cell leukemia sequence 1 (SCL2-related) MCL1 17935137 
ETOPOSIDE NM_001145336;NM_001145337;NM 

_001145339;NM 001145340;NM_00 
2392;NM_006878:NM_006879;NM_0 
06881;NM_008882 

Mdm2 p53 binding protein homolog (mouse) MDM2 17575151, 17935137 resistance 

ETOPOSIDE NM_001004720;NM_001004722;NM 
_003581 

NCK adaptor protein 2 NCK2 17374387 

ETOPOSIDE NM_020529 nuclear factor of kappa light polypeptide gene 
enhancer in B-cells inhibitor, alpha 

NFKBIA 17935137 

ETOPOSIDE NM_003E89;NM_022002;NM_03301 
3 

nuclear receptor subfamily 1, group I, member 2 NR1I2 17279585 

ETOPOSIDE NM_001618 poly (ADP-ribose) polyrnerase 1 PARP1 17935137.17935137,16844113 
ETOPOSIDE NM_004073 polo-like kinase 3 Drosophila) PLK3 17374387 
ETOPOSIDE NM_003981;NM_199413;NM_19941 

4 
prolein regulator of cytokinesis 1 PRC1 17374387 

ETOPOSIDE NM_000311;NM_001080121;NM_00 
1080122;NM001080123;NM_18307 
9 

print protein PRNP 15386405 

ETOPOSIDE NM_000314 phosphatase and tensin homolog PTEN 17935137 
ETOPOSIDE NM 134424 RAD52 homolog (S. cenevisia2) RAD52 18417849 
ETOPOSIDE NM_001142548;NM .003579 RAD54-fike (S. cerevisiae) RAD54 

L 
18417649 



ETOPOSIDE NM_001145547'NM_032905 RNA binding motif protein 17 RBM17 16061639 resistance 
ETOPOSIDE NM_001001890;NM_001122607;NM 

001754 
nmkelated transcription factor 1 RUNX1 15217836 

ETOPOSIDE NM_001031680;NM_004350 runtielated bansalptIon factor 3 RUNX3 15756676 
ETOPOSIDE NM_005980 rS100 album binding protein P S100P 18636193 
ETOPOSIDE NM_001006946;NM_002997 syndecan 1 SDC1 17374387 
ETOPOSIDE NM_000593 transporter 1, ATP-binding cassette, sub-family B 

(MDR/TAP) 
TAP1 17374387 

ETOPOSIDE NM_014604 Taxi (human kali leukemia viols type I) binding 
orolein 3 

TAX1B 
P3 

17374387 

ETOPOSIDE NM_001099691;NM_003236 transbming growth factor, alpha TGFA 15228094 
ETOPOSIDE NM_021109 thymosIn bete 4, X-(inked TMSB4 

X 
16364925 

ETOPOSIDE NM_003844 tumor necrosis factor receptor superfamily. member 
10a 

TNFRS 
F10A 

18364925 

ETOPOSIDE NM_0031342;NM_147187 tumor necrosis factor receptor superfarmly, member 
10b 

TNFRS 
F1OB 

15964798, 16364925 

ETOPOSIDE NM 003810 tumor necrosis factor (tend) superfamily. member 10 TNFSF 
10 

16364925 

ETOPOSIDE NM_003811 tumor necrosis factor (ligand) superfamily, member 9 TNFSF 
9 

17374387 

ETOPOSIDE NM 001067 topolsomerase (DNA) II alpha 170kDa T0P2A 11470519, 
16969495, 

11531262, 
17575151 

11676865, 12569090, 

ETOPOSIDE NM 001068 bpolsomerase (DNA) II beta 180kDa TOP2B 15322234, 16239602 
ETOPOSIDE NM_000546;NM_001126112;NM 00 

1126113;NM_001126114;NM_00112 
6115:NM 001126116;NM_00112611 
7 

tumor prolein p53 TP53 12082016, 15964798, 18698031 

ETOPOSIDE NM_004881MM 147184 tumor protein p53 indudble protein 3 TP5313 17374387 
ETOPOSIDE NR_015381;NR 015381;NR 015381 

;NR_015381;NR_015381;NR_01538 
1:NR 015381:NR_015381 

TP53 target 1 (non-protein coding) TP53T 
91 

17374387 

ETOPOSIDE NM_001126240:NM_001126241;NM 
_001126242;NM_005427 

tumor protein p73 TP73 17716971 

ETOPOSIDE NM_001071 Ihymidytate synlhetase TYMS 15713801 
ETOPOSIDE NA4_007019;NM_181799;NM_18180 

0;NM_181801;NM_181802;NM_1818 
03 

ubiquitin-conjugating enzyme E2C UBE2C 17374387 

O 



ETOPOSIDE NM_000483 UDP giucuronosyltransferase 1 family, polypepede Al UGT1A 
1. 

12969965, 17151191 

ETOPOSIDE NM_019093 UDP glucuronosyltransferase 1 family, polypepede A3 UGT1A 
3 

17151191 

ETOPOSIDE NM_019076 UDP glucuronosyltransferase 'I family, potypepede AB UGT1A 
8 

17151191 

ETOPOSIDE NM_000376;NM 001017535 vitamin D (1,25- dihydroxyvitemin D3) receptor VDR 12969965, 15713801, 17716971 

ETOPOSIDE NM_001025366;NM_001025367;NM 
_001025368;NM_001025369,0,4_130 
1025370;NM_001033756;NM_00337 
6 

vascular endothelial growth factor A VEGFA 18494554 

ETOPOSIDE NM 000553 Weimer syndrome, Real helicase-like WRN 10725663 

ETOPOSIDE NM_017523;NM 199139 MAP associated factor 1 XAF1 15843754 

ETOPOSIDE i  NM_001167 klinked inhibitor of apoptosis XIAP 14666661 
ETOPOSIDE NM_005431 X-ray repair complementing defective repair in Chinese 

hamster cells 2 
XRCC2 16417649 

ETOPOSIDE Nk4.001100118;NM001100119;NM 
005432 

X-ray repair complementing defective repair in Chinese 
hamster cells 3 

XRCC3 16417649 

ETOPOSIDE 144_003401;NM_022406:NM_02255 
0 

X-ray repair complementing defective repair in Chinese 
hamster cells 4 	. 

XRCC4 16417649 

ETOPOSIDE NM_021141 X-ray repair complementing defective repair in Chinese 
hamster cells 5 (double-strand-break rejoining) 

XRCC5 12384553 

BEXAROTENE NM_001121;NM_0113824;NM_01990 
3 

adducin 3 (gamma) ADD3 17178900 

BEXAROTENE NM.000024 adrenerglc, beta-2- receptor, surface ADRB2 17178900 
BEXAROTENE NM_001363 eldo-keto reductase family 1, member Cl (dihydrodiol 

dehydrogenase 1; 20-alpha (3-elpha)-hydroxyaleroid 
dehydrogenase) 

AKR1C 
1 

17178900 

BEXAROTENE NE4_003739 aido-keto reductase family'', member C3 (3-alpha 
hydroxysteroid dehydrogenase, type II) 

AKR1C 
3 

17178900 

BEXAROTENE NM_016201 angiomolin like 2 AMOTL 
2 

17178900 

BEXAROTENE NM_006407 ADP-nbosylalion-lke factor 6 Interning protein 5 ARL6IP 
5 

17176900 

BEXAROTENE Nk_001673;NM_133436;NM_18335 
B 

asparagine synthetase ASNS 17178900 

BEXAROTENE N14_004330 BCL2redenovirus ElB191d3a interactir3 protest 2 BNIP2 17178900 



BEXAROTENE C100R 
F10 

17178900 

BEXAROTENE ClOOR 
F116 

17178900 

BEXAROTENE NM 001806 CCAAT/enhancer bindingpiolein (C/EBP), gamma CEBPG 17178900 
BEXAROTENE - cylochrome c oxidesell COX2 17178900 
BEXAROTENE NM_001902;NM_153742 cystathionase (cystathionine gamma4yase) CTH 17178900 
BEXAROTENE NM_004390;NM_148979 cathepsin H CTSH 17178900 
BEXAROTENE NM_018947 gochrome c, somatic CYCS 17178900 
BEXAROTENE NM_000783;NM 057157 cytochrome P450, family 28, sutler* A, polypeptIde 

1 
CYP26 
Al 

17178900 

BEXAROTENE NM_001554 cysteine-rich, angiogenic inducer, 61 CYR61 17178900 
BEXAROTENE NM 019058 DNA-damage-inducible transcript 4 001T4 17178900 
BEXAROTENE NM_004753 dehydrogenasetreduclase (SDR family) member 3 DHRS3 17178900 
BEXAROTENE NM_012242 ctickkopf homolog 1 (Xenopus Iaevis) DKK1 17178900 
BEXAROTENE NM_004417 dual specificity phosphatase 1 DUSP1 17178900 
BEXAROTENE NM_004419 dual specificity phosphatase 5 DUSP5 17178900 
BEXAROTENE NM_004430 early growth response 3 EGR3 17178900 
BEXAROTENE NM_005801 eukaryotic translation initiation factor 1 ElF1 17178900 
BEXAROTENE NM_004431 EPH receptor A2 EPHA2 17178900 
BEXAROTENE NM_002047 glycyl4RNA synthetase GARS 17178900 
BEXAROTENE N11_001001994;NM_001001995;NM 

001001996;NM_005278 
glycoprotein MOB GPM6B 17178900 

BEXAROTENE NM_001010989;NM_001010990;NM 
_014685 

homocysteine-inducible, endoplasmic reticulum stress- 
inducible, ubiquitin-tike domain member 1 

HERPU 
01 

17178900 

BEXAROTENE NM_002165;NM_181353 inhibitor of DNA binding 1, dominant negative hefix- 
loop-hefix protein 

101 17178900 

BEXAROTENE NM_004907 	• immediate early response 2 IER2 17178900 
BEXAROTENE NM_002176 	- insulin-Ike growth factor binding protein 6 IGFBP6 17178900 
BEXAROTENE NM_000585;NM_172174 Interlettkin 15 1L15 17178900 
BEXAROTENE NM_000888 integrin, beta 6 ITGB6 17178900 
BEXAROTENE NM 004867 integral membrane protein 2A ITM2A 17178900 
BEXAROTENE NM_001099952;NM_002222 inositot 1,4,54riphosphate receptor, type 1 ITPRI 17178900 
BEXAROTENE NM_001032282;NM 005655 KruppeNike factor 10 KI110 17178900 
BEXAROTENE NM_002275 keratin 15 KRT15 17178900 
BEXAROTENE NM_000422 keratin 17 KRT17 17178900 
BEXAROTENE NM_002318 lysyl oxIdase-like 2 LOXL2 17178900 



BEXAROTENE NM_001031804;NM_00.5360 v-maf musailoaponeurolic fibrosarcoma oncogene 
homolog (avian) 

MAF 17178900 

BEXAROTENE NM_001161572;NM_001161573;NM v-maf musculoaponeurotic tibrosarcoma oncogene MAFF 17178900 
. _001161574;NM_012323;NM_15287 homolog F (avian) 

8 
BEXAROTENE NM 006818 myeloiditymphoid or mixed-lineage leukemia (rithorax 

hom0109, Drosophila); transiocated to, 11 
MLLT11 17178900 

BEXAROTENE NM 002421 matrix metallopeptidase 1 (interstitial collagenase) MMP1 17178900 
BEXAROTENE NM_006636 methylenetetrahydrofolate dehydrogenase (NADP+ 

dipendent) 2, meltienyltetrahydrofolate cydohydrolase 
MTHFO 
2 

17178900 

BEXAROTENE NM_002539 ornithine decarboxylase 1 ODC1 17178900 
BEXAROTENE NM_022817 period homolog 2 Prosophial PER2 17178900 
BEXAROTENE NM_000.930;NM_033011 plasminogen activator, tissue PLAT 17178900 
BEXAROTENE NM_001005376;NM_001005377;NM plasminogen activator, urokinase receptor PLAUR 17178900 

_002659 
BEXAROTENE NM_000935;NM_182943 procollagerelysne, 2-oxoglutarate 5-dioxgrase 2 PLOD2 17178900 
BEXAROTENE NM020143 partner of NOB1 homolog (S. cerevisiae) PNO1 17178900 
BEXAROTENE NM_006813 praline-rich nudeer receptor coactivator 1 PNRC1 17178900 

BEXAROTENE NM 000965',NM_016152 relinolc add receptor, beta RARB 17178900 
BEXAROTENE NM 000321 retinoblastoma 1 RB1 16273314 
BEXAROTENE NM_021976 rancid X receptor beta RXRB - 
BEXAROTENE NM_002965 5100 calcium bindng protein A9 5100A9 17178900 
BEXAROTENE NM_005063 stearoyl-CoA desaturase (4a-9-desakirase) SCD 17178900 
BEXAROTENE NM 003016 splicing factor, arginine/serine-rich 2 SFRS2 17178900 
BEXAROTENE NM 005067 seven in absentia homolog 2 (Drosophila) SIAH2 17178900 
BEXAROTENE NM_003045 solute carrier family 7 (cationic amino add transporter. 

y+ system), member 1 
SLC7A 
1 

17178900 

BEXAROTENE NM_003486 solute carrier family 7 (cationic amino add transporter, 
y+ system), member 5 

SLC7A 
5 

17178900 

BEXAROTENE NM_001001419/4M 001001420;NM SMAD family member 5 SMADS 17178900 
_005903 

BEXAROTENE NM_003118 secreted protein, acidic, cysteine-rich (osteonectin) SPARC 17178900 
BEXAROTENE NM_0041313;NM_198951 transglutaminase 2 (C polypeptide, protein-glutamine- 

gamma-glutamyltransferase) 
TGM2 17178900 

BEXAROTENE NM_014220 bansmembrane 4 L six family member 1 TM4SF 17178900 
1 

BEXAROTENE NM_001015881,NM_004089;NM...19 TSC22 domain family, member 3 TSC22 17178900 



8057 D3 
BEXAROTENE NM_003115 UDP-N-acteyl lugssamlne pyrophosphorylase 1 UAP1 17178900 
BEXAROTENE NM 003761 vesIde-associated membrane protein 8 (endobrevin) VAMP8 17178900 
BEXAROTENE NM_001079539;NM_005080 X-box binding protein 1 XBP1 17178900 
CETUXIMAB NM_001963 seldoml growth factor (beta-urogastrone) EGF - 
CETUXIMAB NM005228;Nik201282;NM_20128 

3;NM_201284 
epidermal growth factor receptor (elYthroblectic 
leukemia viral (v-erb-b) oncogene hcrnolog, avian) 

EGFR - target 

CETUXIMAB NM 001432 ellreguirl EREG - 
TRASTUZUMAB NM 001963 epidermal growth factorpeterwogastrone) EGF - 
TRASTUZUMAB NM_005228;NM_201282:NM_20128 

3;NM 201284 
epidermal growth factor receptor (erythroblesfic 
leukemia viral (v-erb-b) oncogene homdog, avian) 

EGFR - resistance 

TRASTUZUMAB NM001005862;NM_004448 v-erb-b2 erythroblesfic leukemia WM oncogene 
homolog 2, neurctiloblestoma derived oncogene 
homobg (avian) 

ERBB2 - target 

TRASTUZUMAB NM 001432 _NSW" EREG - 
RITUXIMAB NM_021950;NM_152866 membrane-spanning 4-domebs, subfamily A, member 

1 
MS4A1 • target 

TOSITUMOMAB NM_021950;NM_152866 membrane-spanning 4-domts, subfamily A, member 
1 

M84A1 - target 

ALEMTUZUMAB NM 001803 CD52 molecule Mu - target 
BEVACIZUMAB NM_001025366;NM_001025367;NM 

_001025368;NM_001025369;NM_00 
1025370;NM_001033756;NM_00337 
6 

vascular endothelial growth factor A VEGFA - target 

EDRECOLOMAB • TACST 
D1 

- target 

GEMTUZUMAB NM_001082618;NM_001772 CD33 molearle CD33 - target 
AXITINIB NM_001160030;NM_001160031;NM 

002019 
fins-related tyrosine iciness 1 (vascular endothelial 
growth factodvascular pemwablilly factor receptor) 

FLT1 - target 

AXRINIB Nik002020;NM 182925 he-related tyrosine Idnese 4 FLT4 - target 
AXMNIB NM 002253 Idnase Insert do rain receptor (a type III receptor 

tyrosine kinase) 
KDR target 

AXITINIB NM_000222;NM_001093772 v-Mt Hardy-Zudwrmen 4 feline sarcoma vial 
onoogene homolog 

KIT target 

AXMNIB N11006206 platelet-derived growth factor receptor, alpha 
P011900(113 

PDGFR 
A 

- target 

AXMNIB M1_002609 platelet-derived growth factor receptor, beta PDGFR - target 



.. 	nfide B 
BOSUTINIB • - ABL 17114238 
BOSUTINIB NM_005157;NM_007313 o-abl . .. !We 1, receptor tyrosine kinase ABL1 - target 
BOSUTINIB NM_004327;NM_021574 . 	, 	..t (cluster 	:.ion BCR - 
BOSUTINIB NM_053056 an D1 CCND1 16489032 
BOSUTINIB NM_004360 cadherin 1,Me 1, E-cadherin (epithelial) CDH1 16489032 
BOSUTINIB NM_001098209;NM_001098210;NM 

001904 
catenin (cadherin-associated protein), beta 1, 88kDa CTNNB 

1 
16489032 

BOSUTINIB NM_005417;NM_198291 v-src sarcoma (Sthmidt-Ruppin A-2) viral oncogene 
homo 	avian 

SRC 16489032 target 

BOSUTINIB NM_001083962;NM_003199 transcri lion factor 4 TCF4 16489032 
CEDIRANIB NM_001160030;NM_001160031;NM 

_002019 
fms-related tyrosine kinase 1 (vascular endothelial 
• rowth factor/vascular permeabfil 	factor rece •tor 

FLT1 - 

CEDIRANIB NM_002020;NM_182925 fms-related tyrosine kinase 4 - 
DASATINIB 
DASATINIB 

NM_005157iNM_007313 c-abl oncogene 1, receptor tyrosine kinase ABL1 - (a 	el 
NM_001100108;NM_001136000;NM 
_001136001;NM_005158;NM_00731 
4 

wabl Abelson murine leukemia viral oncogene 
homolog 2 (arg, Abelson-related gene) 

ABL2 - target ? 

DASATINIB NM_004327;NM_021574 bre 	" t cluster 	on SCR - 
DASATINIB NM 004431 EPH pace tor A2 EPHA2 - tar et 
DASATINIB NM_002037;NM_153047;NM_15304 

8 
FYN oncogene related to SRC, FGR, YES FYN - 

DASATINIB NM_000222;NM_001093772 v-kit Hardy-Zuckerman 4 feline sarcoma viral 
o ,• •:ne Wino] 

KIT - target 

DASATINIB NM 001042771;NM_005356 lymphocyte-specific protein tyrosine kinase LCK target 
DASATINIB NR.002609 platelet-derived growth factor receptor, beta 

tide 
PDGFR 
B 

target 

DASATINIB NM005417;NM_198291 v-src sarcoma (Schmidt-Rupptn—A-2) viral oncogene 
homo 	avianL 

SRC target 

DASATINIB NM_012448 signal transducer and activator of transcription 5B STAT5 
B 

DASATINIB NM_005433 v- ;s-1Y;uchl sarcoma viral on 	ene 	1 YES1 
ERLOTINIB NM 001963 idemial 	• 	th factor beta-uro 	strone EGF 
ERLOTING NM_005228;NM_201282;NM_20128 

3;NM_201284 
epidermal growth radix receptor  (elYthroblastie 
leukemia viral (v-erb-b) oncogene homolog, avian) 

EGFR 12907618 target 

ERLOTINI8 NM_001432 e•i 	Win EREG 
GEF1TINIB NM_004827 ATP-bi •' • cassette, sub-(anvil G 	HITE , member ABCG2 17938326 resistance 



2 
GEFITINIB NM_000674;NM_001048230 adenosine Al receptor ADORA 

1 
16685379 

GEFITINIB NM_001014431;NM_001014432:14M 
_005163 

v-akt marine thyrncma viral oncogene homacig 1 AKT1 17805209 

GEFITINIB NM 001657 amphireguhn AREG 15496427,16230376,15723263 sensitivity/rests 
tame 

GEFITINIB NM_020371 apordosis, caspase activation inhibitor AVEN 15496427 
GEFITINIB NM..006568 cell growth regulator with ring finger domain 1 CGRRF 

1 
16685379 

GEFITINIB NM_001130105;NM_005713;NM_03 
1361 

collagen, type fii, alpha 3 (Goodpasture antigen) 
binding protein 

COL4A 
3I3P 

15496427 

GEFITINIB IsThr_014325 coronin, actin binding protein, 1C COR01 
C 

15496427 

GEFITINIB NM 000761 cytochrome P450, family 1, subfamily A, polypeptide 2 CYP1A 
2 

15788367 unrelated 

unrelated GEFITINIB NM_000769 cytochrome P450, Wily 2, subfamily C, polypeptide 
19 

CYP2C 
19 

15788367 

GEFIfiNIB NM_000771 cytochrome P450, family 2, subfamily C, polypeptide 9 CYP2C 
9 

15788367 unrelated 

GEFITINIB NI4_000106;NM_001025161 cytochrome P450, family 2, subfamily 0, polypeptide 6 CYP2D 
6 

15788367 drug 
metabolism 

GEFITINIB N11_000774 cytochrome P450, family 2, subfamily F, polypeptide 1 CYP2F 
1 

16685379 

GEFITINIB NM_017460 cytochrome P450, family 3, subfamily A, polypeptide 4 CYP3A 
4 

15788387 drug 
metabolism 

GEFITINIB NM_000777 cylochrome P450, family 3, subfamily A, polypeplide 5 CYP3A 
5 

15788367 drug 
melabolem 

GEFITINIB NM 004090 dual specificity phosphatase 3 DUSP3 15496427 

GEFITINIB NAL001395 dual specificity phosphalase 9 DUSP9 16685379 

GEFITINIB Ni1005225 E2F transaiplion factor 1 E2F1 18347146 

GEFITINIB NA4_001963 epidermal growth factor (bela-urogastrone) EGF 17805209, 17898861 

GEFITINIB NM_005228;NM_201282;NM_20128 
3;NM_201284 

epidermal growth factor receptor (erythroblastic 
leukemia viral (v-eib-b) oncogene homolog, avian) 

EGFR 15723263,15976335, 16361624, 
17290066, 17898861, 17938326 

target 

GEFITINIB NM_000121 erythropoietin receptor EPOR 16685379 

GEFITINIB NM_001159969;NM_001981 epidermal growth factor receptor pathway substrate 15 EPS15 16685379 
GEFITINIB NM_001005862;NM_004448 v-erb-b2 erythroblasilc leukemia viral oncogene ERBB2 17898861 sensitivity 

0' 



homolog 2, neurcigloblestoma derived comma 
homolog (San) 

GEFITINIB NM_001432 epireguin. EREG - 
GEFITINIB NM_000125;NM_001122740;NM_00 estrogen receptor 1 ESR1 18261397 

1122741;NM_001122742 
GEFITINIB Nth 020996 fibroblast rowlh factor 6 FGF6 16685379 
GEFITINIB NIA_001924 growth arrest end DNA-damage-Induct:a, alpha GADD4 16685379 

5A 
GEFITINIB NM_006705 growth arrest and DNA-damage-frith:able, gamma GADD4 16685379 

5G 
GEFITINIB NM_002047 glycyl-IRNA synthetese GARS 16685379 
GEFITINIB NM_001498 glutamate-cysleine ligase, catalytic subunit GCLC 15496427 
GEFITINIB NM_005273 (twine nudeolide binding protein (G protein), beta GNB2 16685379 

901iTefilkle 2 
GEFITINIB NM_000180 guanylate optima 2D, membrane (retina-specific) GUCY2 16685379 

D 
GEFITINIB NM_001945 heparin-binding EGF-Uke growth factor HBEGF 15723263 altered by 

gefithib 
GEFITINIB NM_002038;NM_022872;NM_02287 inierfermi, alpha-induable prOkin 6 1E16 16685379 

3 
GEFITINIB NM_000598;NM_001013398 Insulin-hke growth fastor binding protein 3 IGFBP3 - 
GEFITINIB NM_000584 inledeuldn 8 118 15723263 altered by 

gefilinib 
GEFITINIB NM,_001003679;NM_001003680;NM le* receptor LEPR 16685379 

_002303 
GEFITINIB NM_002745NM 138957 mItogen-activated protein kinase 1 MAPK1 17805209, 17898861 
GEFITINIB NM_001040056;NM_001109891;NM mllogen-activated protein Iciness 3 MAPK3 17805209, 17898861 

_002746 
GEFITINIB N14_000249 mutt homolog 1, colon carter, nonpolyposts type 2 (E. 

coil) 
MLH1 15685379 

GEFITINIB NM 003998 _ nudeerfactorofkappalghtpolypepddegene 
enhancer In B-cells 1 

NFKB1 18685379 

GEFITINIB NM 002523 neuronal pentradn II NPTX2 18885379 
GEFITINIB NM_006177 neural retina leuane tipper NRL 18085379 
GEFITINIB NM_003999 oncostain M receptor OSMR 15496427 
GEFITINIB NM_003311 pleoladrIn homalogyae domain, family A. member 2 PHLDA 15496427 

2 

-4 



GEFITINIB NM_000314 phosphatase and tensin homolog PTEN - 
GEFITINIB NA10010041283411_002926 qulesdn Q6 sulfhydryl oxIdase 1 CISOXI 16685379 altered by 

gefitinib 
GEFITINIB NM_016090 RNA binding motif protein 7 RBMT 15495427 
GEFITINIB NM_002945 	 ' replication protein Al, TOkDe RPA1 16685379 
GEFITINIB NM 006142 stratifin SFN 18885379 
GEFITINIB N14_003036 SKI 16685379 v-sld swim vind ono:vane !analog (avian) 
GEFITINIB NM_0010991391;NM_003236 transforming growth factor, alpha TGFA 15723263, 16230376 resistance 
GEFITINIB NK_001066 tumor necrosis factor recepbr superfandly, member 1B TNFRS 

MB 
18685379 

GEFITINIB NM_001011 thymIdykdesynthetase TYMS 18341146 
IMATINIB NIA_000927 ATP-binding cassette, sub-famly B (MDR)TAP), 

member 'I 
ABCB1 15970668 resistance 

IMATINIB NM_034827 ATP-binding cassette, sub-family 0 (WHITE), member 
2 

ABCG2 15970668 resistance 

IMATINIB NIA_005157;NM_007313 cal oncogene 1, receptor tyrosine Suisse ABL1 15329907 target 
IMATINIB NM 001014431;NM_001014432;NM 

005163 
v-akt muting ihymorna viral oncogene hornolog 1 AKT1 16740780 activity altered 

by imatinib 

IMATINIB NM_001191;NM 136578 BCL2-lie 1 BCL2L1 16960866 resistance 
!MATINS NIV1_004327;NM_021574 breedmoka cluster region BCR 15329907 
IMATINIB NM_001012270;NM_001012271;NM 

001168 
baculoviral IAP repeat-containing 5 BIRC5 16254145, 16254145,16166298 resistance 

IMATINIB Nkl_001136017;NM..001138125;NM 
_001136126;NM_001780 

cyclin 03 CCND3 15100154 

IMATINIB NIA_001781 CD69 molecule CD69 15100154 
IMATINIB N 	005211 colony sfiriulating factor 1 receptor CSF1R - target 
IMATINIB NM_001954;NM_013993;NM_01399 

4 
discoldin domain receptor tyrosine Hulse 1 DDR1 - target 

IMATINIB NM_000142;NIA_0221385 fibroblast mowth factor receptor 3 FGFR3 14562121 
IMATINIB - FRAPI 16740780 activity altered 

by imatinlb 
1MATINIB NM_002133 hems oxygenase (decycling) 1 HMOX1 17420286 resistance 
IMATINIB NM_000618;Nkl_00111121331414_00 

1111284;NM_001111285 
Insulin-ike growth factor 1 (somatomedin C) IGF1 16740780 

IMATINIB NM_000417 interleuldn 2 receptorAphe IL2RA 15100154 
IMATINIB NM_000222;NM_001093772 vAdt Hardy-Zuckerman 4 fefine sarcoma viral 

one ogene homolog 
KIT 17420286 target V560G 

D816V 

00 



IMATINIB NM_001042771;NM 005358 1Yrnialoc14e-elmellic protein tyrosine kinase LCK 15100154 target 
IMATINIB NM_002745;NM_138957 mItogen-activated protein kinase 1 MAPK1 15100154 activity altered 

by imatinib 
'MATHS NM_001040056;NM_001109891;Nm 

_002746 
mhogen-activated protein kinase 3 MAPK3 15100154 activity altered 

by Imatinib 
IMATINIB NM_003998 nuclear factor of kappa light polypeptide gene 

enhancer in 13-ads 1 
NFKB1 15100154 activity altered 

S imalinib 
IMATINIB NM_001007792;NM001012331;NM 

002529 
neurotrophic tyrosine kinase, receptor, type  1 NTRK1 - activity altered 

by imalinib 
IMAMS NM _006206 platelet derived growth factor receptor, alpha 

ImlYPoPtide 
PDGFR 
A 

17614352 target 

IMATINIB NM_002609 platelet-derived growth factor receptor, beta 
Pob/PolAde 

PDGFR 
B 

- target 

IMATINIB NM_000321 reUnoblastoma 1 RBI 15100154 
IMATINIB NM_001145138;NM_021975 v-rel reticuloandotheliosis viral oncogene homolog A 

(avian) 
RELA 15100154 activity altered 

by imatinib 
IMATINIB NM 020630NM 020975 (et proto-oncogene RET 15709208 
IMATINIB NM_001025366;NM_001025367;NM 

..001025368:NM 001025369;NMS0 
1025370;NM_001033756;NM00337 
6 

vascular endothelial growth factor A VEGFA 16740780 altered by 
ima&ilb 

IMATINIB NM_000378;NM_024424;NM_02442 
5;NM_024426 

Wilms tumor 1 WTI 15329907 resistance 

LAPATINIB NM_001014431;NM_001014432;NM 
005163 

v-alct mudna tiymoma viral oncogene homolog 1 AKT1 15665275, 16091755 altered by 
_L:kt atinib 

LAPATINIB IlM_001012270;NM 001012271;NM 
_001168 

baculoviral lAP repeat-containing 5 BIRC5 16091755 altered by 
lapatirib 

LAPATINIB NM_053056 cyclin D1 CCND1 15665275 altered by 
lapatinib 

LAPATINIB NM_001238;NM057182 cyclin El CCNE1 15665275 altered by 
lapatinib 

LAPATINIB NM_001798;NM_052827 cyclin-dependent kinase 2 CDK2 15665275 altered by 
lapatinib 

LAPATINIB NM 004064 _ cyan-dependent kinase Inhibitor 1B (p27, KO) CDKN1 
B 

15665275 altered by 
lapatinib 

LAPATINIB NM_001963 epidermal growth factor (bete-utogestrone) EGF - 
tAPATIMB NM_005228;NM_2012f32;NM_20128 

3;NM_201284 
epidermal growth factor receptor (erythroblestic 
leukemia viral (v-eth-b) oncogene homolog, avian) 

EGFR 15665275 target 



LAPATINIB NM_001005862;NM_004448 v-wb-b2 mythroblasic leukemia VW ancogene 
homolog 2, neurafglioblestoma derived oncogene 
homolog (avian) 

ERBB2 15665275,16091755 target 

LAPATINIB NM_001432 WhetILliki EREG - 
LAPATINIB NM_000125;NM_001122740;NM_00 

1122741;NM_001122742 
estrogen receptor 1 ESR1 15665275 

IAPM114113 NM_002745;NMJ38967 Mogen-activated protein kinase 1 MAPK1 15091755 altered by 
lapatinib 

LAPATINIB NMS01040056;NM001109891:NM 
002746 

mlbgentolvated protein kinese 3 MAPK3 16091755 altered by 
lapallnib 

LAPATINIB NM_021960;NM_182763 myeloid cell leukemia sequence 1 (BCL2-related) MCL1 - resistance 
LAPATINIB PI3KCA • resistance 
LAPATINIB N144_000314 and tenon homolog 

r
phosphatese PTEN - sensitivity 

LESTAURTINIB NM_004119 fms•related tyrosine Idnese 3 FLT3 - target 
NILOTINIB NM_005157;NNL007313 c•stbl oncogene 1, receptor tyrosine kinase ABL1 - target 
NILOTINIB NM_004327;Nki_021574 breadrpokt duster region BCR 
NILOTINIB NM_000222;NM_001093772 v4dt Hardy-Zuckerman 4 feline sarcoma viral 

oncogene homolog 
KIT target 

NILOTINIB NM_008206 platelet-derived growth factor receptor, *ha 
polypeplide 

PDGFR 
A 

- target 

NILOTINIB Nld_002609 platelet•derived growth factor receptor, beta 

Sid° 

PDGFR 
B 

• target 

SEMAXANIB NM_002253 kinase Insert domain receptor (a type III receptor 
tyrosine Idnese) 

KDR - target 

SORAFENIB K4_001188 BCL2-entagordstAdler 1 BAK1 16007148 death pathway 
SORAFENIB NM 004324;NM_138761;NM_13876 

3;NM_138764;NM_138765 
Ba2-assodated X protein BAX 16007148 death pathway 

SORAFENIB NM_000633;NM_000657 B-cell CLUlymphoma 2 BCL2 16007148 altered by 
soraf 

SORAFENIB NM_001191;NIA_138578 Ba241ke 1 BCL2L1 16007148 altered by 
soraf 

SORAFENB NM_005538,NA1_138621:14M-20700 
2 

BCL2-11ke 11 (epoptosis facithatod BCL2L1 
1 

16007148 death pathway 

SORAFENIB Ntik_001196;NM_1979613;NM_19796 
7 

BH3 Interning domain death agonist BID 16007148 

SORAFENIB NM_004333 v-raf murky sarcoma viral onoogene homolog B1 BRAF - target 
SORAFENIB Nitl_0043413;Nki_032991 cespase 3, apoptosis-related cyste'ne peptides° CASP3 16007148 death pathway 



SORAFENIB NM_001080124;NM_001080125;NM 
_601228;NM_033355;NM_033356;N 
M_033358 

caspase 8. apoptosis-related cysteine peptidase CASP8 16007148 

SORAFENIB NM_018947 cytochrome c, somatic CYCS 16007148 death pathway 
SORAFENIB NM_001433 ' 	reliculum to nucleus i nail 	1 ERN1 - resistance 
SORAFENIB NM 004119 FLT3 - target 
SORAFENIB NM 002020;NM 182925 FLT4 - .et 
SORAFENIB NM_002253 kinase insert domain receptor (a type III receptor 

tyrosine kinase) 
KDR - target 

SORAFENIB NM_000222;NM_001093772 wklt Hardy-Zuckerman 4 feline sarcoma viral 
oncogene homolog 

KIT - target 

SORAFENIB NM_002745;NM 138957 mitogen-acivated protein kinase 1 MAPK1 - resistance 
SORAFENIB NM_001040056;NM_001109891;NM 

_002746 
mitogen-activated protein kinase 3 MAPK3 - resistance 

SORAFENIB NM_021960;NM_182763 myeloid cell leukemia sequence 1 (BCL2-related) MCL1 16007148 altered by 
50ref 

SORAFENIB NM 002609 platelet-derived growth factor receptor, beta 
PolYPePUde 

PDGFR 
B 

- target 

SORAFENIB NM 002880 v-ref-1 murine leukemia viral one gene homolog 1 RAF1 - target 
SORAFENIB NM_001167 X:linked Inhibitor of apoptosis XIAP 16007148 altered by 

soraf 
SUNITINIB NM_004333 v-raf murine sarcoma viral oncogene homolog 61 BRAF - 
SUNITINIB NM_005211 colon stimtdatino factor 1 receptor CSF1R - target 
SUNITINIB NM001160030;NM 00116003131M 

_002019 
1ms-related tyrosine kinase I (vascular endothelial 
growth factor/vascular permeability factor receptor) 

FLT1 • target 

SUNITINIB NM3104119 furs-related tyrosine kinase 3 FLT3 - target 
SUNITINIB NM_002020;NM 162925 furs-related 	'no 'tines° 4 FLT4 - to 	t 
SUNITINIB NM_002253 kinase insert domain receptor (a type III receptor 

ursine kinase 
KDR - target 

SUNITINIB NM 000222;NM 001093772 
EES3iiiiiial 

KIT - target 

SUNITINIB NM_006206 PDGFR 
A 

- target 

SUNITINIB NM_002609 platelet-derived growth factor receptor, beta 
. , 	Ai - 'tide 

PDGFR 
B 

target 

SUNITINIB NM 002880 v-raf-1 murine leukemia viral oncogene homolog 1 RAF1 - 
SUNITINIB NM_020630:NM_020975 ret proto-oncogene RET target 



VANDETANIB NM_001963 sderrnal growth lector (beta-urogastrone) EGF - 
VANDETANIB NM_005228;NM_201282;NM_20128 

3;14M_201284 
epidermal growth factor receptor ierythroblastic 
leukemia viral (v-erb-J2ioncogene homolog, San) 

EGFR - target 

VANDETANIB NM_001432 eplregulin EREG - 
VANDETANIB NM_002253 Idnase insert domain receptor (a type III receptor 

tyrosine klnase) 
KDR - target 

TEMSIROLIMUS NM_053056 cyclin D1 CCND1 16954435 resistance? 

TEMSIROLIMUS NM_004095 eukaryolic translation initiation factor 4E binding 
protein 1 

EIF4EB 
P1 

16033649 altered by 
ternsirolimus 

TEMSIROLIMUS NM14_000125;NM_001122740;NM_00 
1122741;NM 001122742 

estrogen receptor 1 ESR1 16954435 

TEMSIROLIMUS - FRAM 16033649 target 

TEMSIROLIMUS NM 000321 rellnoblastoma 1 RBI 16954435 

TEMSIROLIMUS NM_003161 ribosomal protein 56 Iciness, 70kDa, potypeptide 1 RPS6K 
81 

16964435,16954435,16033649 altered by 
temslrolimus 

EVEROUMUS NM_001014431;NM 001014432;NM 
_005163 

v-akt online thymoma viral onoogene homolog 1 AKT1 16033851 altered by 
everolknus 

EVEROLIMUS NM_000633;NM 900657 6-cell CLLAymphoma 2 BCL2 - resistance 

EVEROLIMUS NM_053056 cyclin D1 CCNO1 16033851 altered by 
everolimus 

EVEROLIMUS NM_001759 cyciin D2 CCND2 16033851 altered by 
everdimus 

EVEROLIMUS NM_001136017;NM_001136125;NM 
_001136126;NM_001760 

°yolk; D3 CCND3 16033851 altered by 
everolimus 

EVEROLIMUS NM_001130678:NM_001130679;NM 
_001968 

eukaryolic translation inigalion factor 4E EIF4E 16033851 altered by 
everolimus 

EVEROLIMUS NM_004095 eukaryolic translation initiation iedor 4E binding 
protein 1 

ElF4EB 
P1 

16033851 

EVEROLIMUS NM_004953;NM_182917;NM_19824 
1NM_198242;NR_198244 

eukagolle translation initiation lector 4 gamma, 1 ElF4G1 16033851 altered by 
everolimus 

EVEROLIMUS - FRAP1 16033851 target 

EVEROLIMUS NM_000321 retinoblastoma 1 RB1 16033851 

EVEROLIMUS NM_00I010 ribosomal protein 56 RPS6 16033651 

EVEROUMUS NM_003161 ribosomal protein S6 kinese, 70kCe, potypeptide 1 RPS6K 
B1 

16033851 altered by 
everdimus 

FLAVOFIROOL NM_004323 BCL2-associated athenogene BAG1 15972445 altered by 
flavopiridol 



FLAVOPIRIDOL NM304324;NM_138761;NM_13876 
3;NM_138764;NM_138765 

BCL2-associated X protein BAX 12517783, 15634644, 15770523 unrelated 

FLAVOPIRIDOL NM_000633;NM_000657 B-cell CLUlymphoma 2 BCL2 12170773, 12517783, 15770523, unrelated 
15972445 

FLAVOPIRIDOL NM_001191;NM_138578 BCL24ike 1 BCL2L1 12517783, 15634644 altered by 
flavopiridol 

FLAVOPIRIDOL NM_001196;NM_197966;NM_19796 BH3 interacting domain death agonist BID 12170773, 15634644 unrelated 
7 

FLAVOPIRIDOL NM_001185;NM_182962 baculoviral LAP repeal-conleining 3 BIRC3 12517783 altered by 
flavopiddol 

FLAVOPIRIDOL NM_001012270;NIV1_001012271;NM baculoviral IAP repeat-containing 5 BIRC5 12517783, 16012789 altered by 
_001168 flavopiridol 

FLAVOPIRIDOL NM_004346;NM_032991 caspese 3, apoptosis-related cyclone peplidase CASP3 12170773, 12517783, 15634644, death pathway 
15770523, 16012789 

FLAVOPIRIDOL NM_001080124;NM_001080125;NM caspase 8, apoptosis-related cysteine peplidase CASPB 15634644, 16012789 unrelated 
_001228;NM_033355;NM..033356;N 
M_033358 

FLAVOPIRIDOL NM_001229;NM 032996 caspase 9, apoplosLs-related cysteine peptidase CASP9 12170773, 15634644 death pathway 

FLAVOPIRIDOL NM_031966 cyclin 81 CCNB1 12517783 sensitivity 

FLAVOPIRIDOL NM_053056 actin D1 CCND1 12517783, 15634644 sensitivfty 
FLAVOPIRIDOL NM_001130829;NM_001786.,NM_03 cell division cycle 2, G1 to 5 end G2 to M CDC2 12517783 target 

3379 
FLAVOPIRIDOL NM_001798:NM_052827 cyclin-dependent kinase 2 CDK2 12517783 jet 

FLAVOPIRIDOL NM_000075 cyclin-dependent Idnase 4 CDK4 12517783 target 
FLAVOPIRIDOL NM 004935 cyclin-dependent kinase 5 CDK5 - 
FLAVOPIRIDOL NM 001145306;NM_001259 cyclin-dependent Iciness 6 CDK6 - 
FLAVOPIRIDOL NM 001799 cyclin-dependent Iciness 7 CDK7 
FLAVOPIRIDOL NM_001260 cyclin-dependent kinase 8 CDI<8 • 
FLAVOPIRIDOL NM 001261 cyclin-dependent kinase 9 CDK9 - target 
FLAVOPIRIDOL NM000389;NM_078467 cyclin-dependent kinase Inhibitor IA (p21, Cip1) CDKN1 

A 
15180955, 15770523 altered by 

flavopiridol 
FLAVOPIRIDOL NM_004064 cyan-dependent kinase inhibitor 1B (p27, Kip1) CDKN1 15180955 

B 
FLAVOPIRIDOL NM_018947 cytochrome c, somatic CYCS 12170773,12170773,12517783, death pathway 

15634644 
FLAVOPIRIDOL NM_019887jNM 138929 diablo homolog (Drosophila) DIABLO 12517783, 15834644 death pathway 
FLAVOPIRIDOL NM 001963 epidermal growth factor (beta-urogastrone) EGF 



FLAVOPIRIDOL NM_005228;NM_201282;NM_20128 
3;h1M_201264 

epidermal growth fader receptor (erythroblasfic 
leukemia viralk-erb-b) oncogene homolog, avian) 

EGFR - 

FLAVOPIRIDOL NM 001432 epiregulin EREG - 

FLAVOPIRIDOL NM_002105 H2A histone family, member X H2AFX 16078984 
FLAVOPIRIDOL NM_013247;NM_145074 HtrA serine peptidase 2 HTRA2 12517783 death pathway 

FLAVOPIRIDOL NM_001315;NM_139012;NM_13901 
3;NM_139014 

milogen-activated protein kinase 14 MAPK1 
4 

15634644 

FLAVOPIRIDOL NM_002750;Ntv1_139046;NM_13904 
7;NM_139049 

mitogen-activated protein kinase 8 MAPK8 15634644 

FLAVOPIRIDOL NM_021960;NM_182763 myeloid cell leukemia sequence 1 (BCL2-related) MCL1 12517783, 15634644, 
15972445,12517783 

altered by 
ilavopiridol 

FLAVOPIRIDOL NM_001618 poly (ADP-dbose) polymerase 1 PARP1 12170773,15634644, 15770523, 
15972445,12517783,12170773, 16012789 

FLAVOPIRIDOL NM_005609 ophoarilaskne 	en, muscle PYGM - 

FLAVOPIRIDOL NM_000321 retinoblastoma 1 RB1 15078984, 15180955, 15297405 

FLAVOPIRIDOL NM_000546;NM_001126112;NM_00 
1126113;NM_001126114;NM_00112 
6115,NM_001126116;NM_00112611 
1 

tumor protein p53 TP53 15180955, 15297405 unrelated 

FLAVOPIRIDOL NM_001167 X-Ilnked inhibitor of apoptosis XIAP 12517783,15972445,12517783, 
15972445,15385934,12517783 

altered by 
fiavopiridol 

ROSCOVITINE NM_004324;NM_138761;NM_13876 
3;NM_138764;NM_138765 

BCL2-associated X protein BAX 16230394, 16275999 death pathway 

ROSCOVITINE NM_001012270:NM_001012271;NM 
_001168 

baculowral IAP repeat-containing 5 BIRC5 16230394 altered by 
roscovItine 

ROSCOVITINE NM_004346;NM 032991 caspase 3, apoptosis-relatedasteine peptidase CASP3 16140939 death_ofilway_ 
death pathway ROSCOVITINE NM_001229;NM_032996 caspase 9, apoptosis-related cysteine peplidese CASP9 16140939 

ROSCOVITINE NM_001130829;NM_001786;NM_03 
3379 

cell division cycle 2, G1 to S and G2 to M CDC2 15231455,15 target 

ROSCOVITINE NM 001798;NM_052827 cydln-dependent ldnase 2 CDK2 • target 

ROSCOVITINE NM 000075 cyclin-dependent ldnase 4 CDK4 15741232 

ROSCOVITINE K4_004935 cycfin-dependent kinase 5 CDKS 15741232 target 

ROSCOVITINE NM_001145306:NM_001259 crIbi-dependent Idnase 6 CDK6 15741232 

ROSCOVITINE NM_000389;NM_078467 cydln-dependent kinase Inhibitor IA (p21, Cip1) CDKN1 
A 

16275999 altered by 
roscoviline 

ROSCOVITINE Nk4.018947 cytochrome c, somatic CYCS 16140939, 16275998 death pathway 

ROSCOVITINE NM_019887;NM_138929 dab homolog (Drosophila) DIABLO 16275999 

Lit 



ROSCOVITINE NM J021960;NM_182763 myeloid cell leukemia sequence 1 (BCL2-releted) MCL1 16275999 altered by 
roscoviline 

ROSCOVITINE • - PDCD8 16275999 death pathway 
ROSCOVITINE NM_000321 retinoblastoma 1 RB1 14653808, 15231455, 15741232 altered by 

rod:calling 
ROSCOVITINE NM_003109;NM_138473 Spl transwiplion factor SP1 14653808 altered by 

roscovMne 
ROSCOVITINE NM004)546;NM 001126112;NM_00 

1126113;NM_00-1126114;NM_00112 
6115;NM_001126116;NM_00112611 
7 

tumor protein p53 TP53 16003486,16 sensMvily 

ROSCOVITINE NM_001167 IC-linked inhibitor of epopbds XIAP 16140939,16230394, 16275999 altered by 
roscovitine 

AFLIBERCEPT NM_001025366;NM_001025367;NM 
_001025368;NM_001025369;14k90 
1025370;NM_001033756;NM_00337 
6 

moil& endothelial growth factor A VEGFA - target 

DENILEUKIN 
DIFTITOX 

NM_000417 Interteukin 2 receptor, alpha IL2RA - target 

DENILEUKIN 
DIFTITOX 

NM_000878 Intedeukin 2 receptor, beta 11.2RB - target 

DENILEUKIN 
DIFTITOX 

NM_000206 Interieulan 2 receptor, gamma (severe combhed 
Immunodeficiency) 

IL2RG - target 

ARSENIC 
TRIOXIDE 

NM000927 ATP-binding cassette, sub-family B (MDR/TAP), 
member 1 

ABCB1 15979894,15979894,14642128 resistance 

ARSENIC 
TRIOXIDE 

NM_004827 ATP-binding cassette, sub-family G (WHITE), member 
2 

ABCG2 17547211 redolence 

ARSENIC 
TRIOXIDE 

NM_005157;NM007313 c-abl oncogene i, receptor tyrosine kinese ABL1 14833726 

ARSENIC 
TRIOXIDE 

NM_006111 acetyl-Coenzyme A acyltransferase 2 ACAA2 15761015 

ARSENIC 
TRIOXIDE 

NM_001116 adenylate cycles° 9 ADCY9 15761015 

ARSENIC 
TRIOXIDE 

NM_001134647:NM_198595 actin filament associated protein 1 AFAP1 15761015 

ARSENIC 
TRIOXIDE 

NM_005100;NM_144497 A kinase (PRKA) anchor protein 12 AKAP1 
2 

17547211 

ARSENIC NM_001628 aldo-keto reductase family 1, member B1 (aldose AKR1B 17547211 

rn 



TRIOXIDE reductase)  1 
ARSENIC 
TRIOXIDE 

NM_001014431;NM_001014432;NM 
_005163 

AKT1 16882451, 17077332 v-ald murine Ihymoma viral oncogene Iwuulog I 

ARSENIC 
TRIOXIDE 

NM_000688;NM_199166 amindevulinale, della-, synthese 1 ALAS1 15725085 

ARSENIC 
TRIOXIDE 

NM_0055/39 aldehyde dehydrogenese 6 family. member Al ALDH6 
Al 

17547211 

ARSENIC 
TRIOXIDE 

NM_005165 aldolase C, fructose-bisphosphate ALDOC 15725085 

ARSENIC 
TRIOXIDE 

NM_018466 asparegine-linked glycosylelion 13 homolog (S. 
cerevisiae) 

ALG13 15761015 

ARSENIC 
TRIOXIDE 

NM_001629 arectidonate 5-lipoxygenase-activating protein ALOX5 
AP 

15761015,15 

ARSENIC 
TRIOXIDE 

NM 001149;NM_020987 ankyrin 3, node of Ranvier (ankyrin G) ANK3 15761015 

ARSENIC 
TRIOXIDE 

NM_001083625;NM_015208 ankyrin repeal domain 12 ANKRD 
12 

15761015 

ARSENIC 
TRIOXIDE 

NM 001150 alanyl (membrane) ammopeptidase ANPEP 19349261 

ARSENIC 
TRIOXIDE 

NM_001002857;NM_001002858,NM 
001136015;NM 004039 

annexin A2 ANXA2 17547211 

ARSENIC 
TRIOXIDE 

NM_001284 adaptor-related protein complex 3, sigma 1 subunit AP3S1 15761015 

ARSENIC 
TRIOXIDE 

NM_020980 aquaporin 9 AQP9 15336539, 16968895 

ARSENIC 
TRIOXIDE 

NM_015161 ADP-ribosylation factor-like 6 interacting protein 1 ARU3IP 
1 

14703492 

ARSENIC 
TRIOXIDE 

N14_0064.  07 ADP-nbosylakon-like factor 6 Intelaceng protein 5 ARLOIP 
5 

16430862. 16468075 

ARSENIC 
TRIOXIDE 

ARL7 15725085 

ARSENIC 
TRIOXIDE 

N14_025139 annaddlo repeat conlainhg 9 ARMC9 15761015 

ARSENIC 
TRIOXIDE 

NM_001673;NM_133436;NM218335 
6 

asparagine synthetase ASNS 17547211 

ARSENIC 
TRIOXIDE 

NI,1000050;NM_054012 argIntnosucanate synthetase 1 ASS1 15761015,15 

ARSENIC NM 0010017671613016Th ATPeee, Ne+/K+ transporting, beta 1 polvpeplIde ATP1S 15761015 



TRIOXIDE 1 
ARSENIC 
TRIOXIDE 

NM_001001323:NM_001692 ATPase, Ca++ transpoithg, plasma membrane 1 ATP2B 
1 

12852829,18 

ARSENIC 
TRIOXIDE 

NM_001001485:NM_001001486;NM 
_001001487;NM_014382 

ATPase, Ca++ transporting, type 2C, member 1 ATP2C 
1 

- 

ARSENIC 
TRIOXIDE 

.NM_001001937;NM_004046 ATP synthase, H+ transporting, mitochondrial P1 
complex, alpha subunit 1, cardiac muscle 

ATPSA 
1 

15949261 

ARSENIC 
TRIOXIDE 

ATP synthesis 6; ATPase subunit 6 ATP6 14703492, 15949261 

ARSENIC 
TRIOXIDE 

NM_001105529;NM_006095 ATPase, aminophosphollpid transporter (APLT), class 
I, type 8A, member 1 

ATP8A 
 1 

15761015 

ARSENIC 
TRIOXIDE 

NM_001184 ataxia telanglectesla end Rad3 related ATR 16891316 

ARSENIC 
TRIOXIDE 

Nt4_001185  alpha-2-glycoprotein 1, zinc-binding AZGP1 17547211 

ARSENIC 
TRIOXIDE 

NM_021813 BTB and CNC homology 1, basic leudne zipper 
transcription factor 2 

BACH2 15725085 

ARSENIC 
TRIOXIDE 

NM_012342 BMP and eel* membrene-tound Inhibitor homolog 
(Xenopus laevia) 

BAMBI 15725085 

ARSENIC 
TRIOXIDE 

NM 004324;NM_138761;NM_13876 
3:Nivt_138764;NM_138765 

BM-associated X protein BAX 11135700, 11775218, 15622746, 15665116, 
16010437,16867262, 16020671, 18867262, 
16882451, 16972261 

ARSENIC 
TRIOXIDE 

Nki_000633;NM_000657 B-cell CIL/lymphoma 2 BCL2 11775218,12490120,16105982,11780464, 

16904648,15622746 
(following) 16818652,11589617,11135700,11775218,12845720, 15979894,16029699, 18007134,16904648,11775218, 16010437,16867262, 16818652, 16867262, 

11775218, 16966277 
ARSENIC 
TRIOXIDE 

NM_001114735;NM_004049 BCL2-related protein Al BCL2A 
1 

12130515 

ARSENIC 
TRIOXIDE 

NM_001191;NM_138578 BCL2-IIke 1 BCL2L1 11465182, 15622746, 16105982,15665116 

ARSENIC 
TRIOXIDE 

NM_017429 beta-camtene 15,151-monooxygenese 1 BCM01 15761015 

ARSENIC 
TRIOXIDE 

NM_004327;NM_021574 breakpoint bluster region BCR 14633726 

ARSENIC 
TRIOXIDE 

NM 003766 bedin 1, autophagy related BECN1 16882451 

ARSENIC - (NLRB 15761015 



TRIOXIDE 2 
ARSENIC 
TRIOXIDE 

NM_001196;NM_197966;NM_19796 
7 

13113 interacting domain death agonist BID 15665116, 16972261 

ARSENIC 
TRIOXIDE 

NM_001012270;NiA 001012271;NM 
_001168 

baculovkal IAP repeal-conlahing 5 BIRC5 15587394, 16328441 

ARSENIC 
TRIOXIDE 

NM_000713 billverdin redudase B (Gain whitens (NADPH)) BLVRB 15725085 

ARSENIC 
TRIOXIDE 

NM 003666 basic leuane zipper nuclear factor 1 BLZF1 15761015 

ARSENIC 
TRIOXIDE 

NM_004052 BCL2/adenovirus Et B 19kDa interacting protein 3 BNIP3 15592527 

ARSENIC 
TRIOXIDE 

NM 004331 BCL2Jadenovirus E1B 19kDa interacting protein 3-like BNIP3L 15592527 

ARSENIC 
TRIOXIDE 

NM_001725 bactericidalipermeablity-increasing protein BPI 15761015 

ARSENIC 
TRIOXIDE 

- - BRDG1 15761015 

ARSENIC 
TRIOXIDE 

NM_017797 BIB (POZ) domain containing 2 BTBD2 15725085 

ARSENIC 
TRIOXIDE 

NM014962;NM_18144.3 BTB (POZ) domain conlaring 3 BTBD3 15725085 

ARSENIC 
TRIOXIDE 

. - C14OR 
F105 

15761015 

ARSENIC 
TRIOXIDE 

- - C160R 
F58 

15761015 

ARSENIC 
TRIOXIDE 

- - C5ORF 
13 

15725085 

ARSENIC 
TRIOXIDE 

- - C6ORF 
48 

17547211 

ARSENIC 
TRIOXIDE 

- - C8ORF 
4 

15761015 

ARSENIC 
TRIOXIDE 

NM_001005505;NM_006030 calcium channel, voltage-dependent, alpha 21dell,c 
subunit 2 

CACNA 
2D2 

15761015 

ARSENIC 
TRIOXIDE 

NM_021251;NM_0230133;NM_02308 
5;NM_023089 

calpain 10 CAPN1 
0 

15761015 

ARSENIC 
TRIOXIDE 

-NM_004930 copping protein (actin filament) muscle Z-line, beta CAPZB 12852629 

00 
00 



ARSENIC 
TRIOXIDE 

NM_001014437;NM_001014438;NM 
_001751;NM_139273 	. 

cystelnyl-IRNA synthetase . CARS 12852829 

ARSENIC 
TRIOXIDE 

Ni4_001230,61_032974;NM_03297 
7 

caspase 10, apoploels-related cysteine peptidase CASP1—  
0 

12386546 

ARSENIC 
TRIOXIDE 

NM_004345;NM_032991 caspase 3, apoploels-related cystene peptidase CASP3 14668793,15979894, 
15979894,15865118,18951922,16867262, 
16951922 

ARSENIC 
TRIOXIDE 

NM_001050124;NM 001080125;NM 
..001225A1033355;Nht_033356;N 
M_033358 

caspase 8, apoptosls-related cysteine peptidase CASPB 16010437,16972261 

ARSENIC 
TRIOXIDE 

NM_001229;NM_032996 caspase 9, epoptosis-related trial,* peptidase CASP9 16010437,17 

ARSENIC 
TRIOXIDE 

NPA_031753 caveolin 1, ceveolae protein, 22kDa CAVI 15726065 

ARSENIC 
TRIOXIDE 

Nlia_001233:NM_198212 caveolin 2 CAV2 15725085, 15761015 

ARSENIC 
TRIOXIDE 

NM_001093729:NM_024781 coiled-coll domaln contaIntrig 102B CCDC1 
02B 

15761015 

ARSENIC 
TRIOXIDE 

NM_144718 dad-coil domain containing 52 CCDCS 
2 

15761015 

ARSENIC 
TRIOXIDE 

NM_004167;Nlili_032964,4433296 
5 

chernokIne (C-C moll) Ilgand 15 CCL15 15761015 

ARSENIC 
TRIOXIDE 

N14_002982 chemokine (C-C mpg Upend 2 CCL2 15761015 

ARSENIC 
TRIOXIDE 

NM_005064;NM_145898 chemokine (C-C mc418 Kgand 23 CCL23 15761015 

ARSENIC 
TRIOXIDE 

N14_001111045;NM 001111045;NM 
001111047;NM 003914 

cyclin Al CCNA1 15761015 

ARSENIC 
TRIOXIDE 

N10_031966 cyclin 81 CCNB1 12783709 

ARSENIC 
TRIOXIDE 

N10_004701 cyclin B2 CCN82 17547211 

ARSENIC 
TRIOXIDE 

NIk_053056 cyclin D1 CCND1 - 

ARSENIC 
TRIOXIDE 	• 

NM_001768 CD1d molecule CD1D 15761015 

ARSENIC 
TRIOXIDE 

NM_000810;NM_001001389;NM.00 
1001390;NM_001001391;NM_00100 

CD44 molecule (Indian blood WOW) CD44 15553829 



1392 

ARSENIC 
TRIOXIDE 

NM_001803 CD52 molecule CD52 15761015 

ARSENIC 
TRIOXIDE 

NM_001252 CD70 molectie CD70 15761015 

ARSENIC 
TRIOXIDE 

NM_006889;NM_175862 CD88 molectde CD86 15761015 

ARSENIC 
TRIOXIDE 

NM_003607;NM_014826 CDC42 binding protein klnase alpha (DMPK-like) CDC42 
BPA 

15761015 

ARSENIC 
TRIOXIDE 

NM_024529 cel division cyde 73, PaII/RNApolymerase II complex 
component, homolog (S. corm/Islas) 

CDC73 15781015 

ARSENIC 
TRIOXIDE 

NM_000389;NM_078467 cydin-dependent Idnase inhibitor 1A (p21, apt) CDKN1 
A 

12749819, 15961274 

ARSENIC 
TRIOXIDE 

Nk4_000077;NM_058195;NIT05819 
7 

cyclIn-dependent kinase inhibitor 2A (melanoma, p16, 
inkbits CDK4) 

CDKN2 
A 

15191659, 16008847, 16008847,15191659 

ARSENIC 
TRIOXIDE 

NM_004936;NM_078487 cyclndependent Idnese inhibitor 2B (p15, Inhibits 
CDK4) 

CDKN2 
B 

11877046,12679007,12679007 

ARSENIC 
TRIOXIDE 

NM_001130851;NM_005192 cyclin-dependent klnase inhibitor 3 CDKN3 17547211 

ARSENIC 
TRIOXIDE 

NM 001805 ._ CCAATienhancer birefing protein (C/EBP), epsilon CEBPE 12130516 

ARSENIC 
TRIOXIDE 

NM_014679 centrosomal protein 57kDa CEP57 14703492 

ARSENIC 
TRIOXIDE 

N11001710 complement factor B CFB 17547211 

ARSENIC 
TRIOXIDE 

Ntd_001127183;NM_001127184;NM 
a.0031379 

CASP8 and FADD-like apoptosis regulator CFLAR 16105982,16105982,16174796 

ARSENIC 
TRIOXIDE 

NM_001114121;NM_001114122;NM CHK1 checkpoint homolog (S. pombe) CHEK1 16891316 
_001274 

ARSENIC 
TRIOXIDE 

NM_001005735;NM_007194;NM_14 
5862 

CHK2 checkpoint homolog (S. pombe) CHEK2 16891316 

ARSENIC 
TRIOXIDE 

NM_001819 chromogranin B (secretogranin 1) CHGB 15761015 

ARSENIC 
TRIOXIDE 

Nk_001276 chilinese 3-like I (cartilage glycoprotein-39) CHI3L1 15761015 

ARSENIC 
TRIOXIDE 

NM_021615 carbohydrate (Nacetylglucosamlne 6-0) 
sulfotransferase 6 

CHST6 15761015,15 



ARSENIC 
TRIOXIDE 

W4_014430 cell death4ndudrg DFFA-8ke effector b CIDER 17547211 

ARSENIC 
. TRIOXIDE 

NM 006079 Cbp/p300-interactIng transactivalor, with GkilAsp-rich 
carboxi:terminal domain, 2 

CITED2 15725085 

ARSENIC 
TRIOXIDE 

N1006825 cytoskeleton-assodated protein 4 CKAP4 12852829 

ARSENIC 
TRIOXIDE 

' N11001828 Charcol-Leyden crystal protein CLC 15761015,15 

ARSENIC 
TRIOXIDE 

NM_022570;NM_197947;NM_19794 
8;NM_197949;NM_197950;NM_1979 
54 

C-type lectin domain family 7, member A CLEC7 
A 

15725085 

ARSENIC 
TRIOXIDE 

NM_001130675;Nit .004362 calmegin CLGN 17547211 

ARSENIC 
TRIOXIDE 

NM_178868 CKLF-ike MARVEL transmembrane domain 
containing 8 

CMTM8 15761015 

ARSENIC 
TRIOXIDE 

NM_014515 CCR4-NOT transcription complex, subunit 2 CNOT2 15761015 

ARSENIC 
TRIOXIDE 

NM_014900 COBL-Mte 1 COBLL 
1 

15761015 

ARSENIC 
TRIOXIDE 

NI4_006438 casein sub-family member 10 (C-type Win) COLEC 
10 

15761015 

ARSENIC 
TRIOXIDE 

NM 006837 COP9 conelituiva photomorphogenk homolog subunit 
5 (Arabldopels) 

COPS5 17077332 

ARSENIC 
TRIOXIDE 

NM_001011666;NM_004904;NM218 
2898;NM2182899 

CAMP responsive element birsing protein 5 CREB5 15761015 

ARSENIC 
TRIOXIDE 

NM_000756 coriathopkt releasing hormone CRH 15761015 

ARSENIC 
TRIOXIDE 

Nkt_016441 cystelne rich trensmembrane BIN,  regulator 1 
(chonfm-Mte) 

CRIM1 15761015,16 

ARSENIC 
TRIOXIDE 

NM_000395 colony simulating factor 2 receptor, beta, low-affnily 
(grentiocLte-maCronhafte) 

CSF2R 
B 

15070760 

ARSENIC 
TRIOXIDE 

NM 001317;NM 022640;NM_02264 
1 

chodoric somatomarnmokopin hormone 1 (placental 
lactogen) 

CSH1 15761015 

ARSENIC 
TRIOXIDE 

NM. 001077204;NM_024790 centrosorne and spindle pole associated protein 1 CSPP1 15761015 

ARSENIC 
TRIOXIDE 

NM_001127856;NM003476 cysteine and glyelne-rich protein 3 (cardiac LIM 
protein) 

CSRP3 15725085 

ARSENIC NM 000099 cystalin C CST3 15725085 



TRIOXIDE 
ARSENIC 
TRIOXIDE 

NM_001903 catenin (cadherin-assodated protein), alpha 1, 102kDa CTNNA 
1 

15761015 

ARSENIC 
TRIOXIDE 

Nk4_004390;NM_148979 cathepsin H CTSH 15761015 

ARSENIC 
TRIOXIDE 

Nkt_002996 chemokine (C-X3-C motif) ligand 1 CX3CL 
1 

17547211 

ARSENIC 
TRIOXIDE 

NM 000398;NM_001129819;NM 00 
7326 

cYlcchreffie b5  feduclasa 3 CYB5R 
3 

15725085 

ARSENIC 
TRIOXIDE 

NM_000101 cylochtome b-245, alpha polypeptIde CYBA 15070760 

ARSENIC 
TRIOXIDE 

NM_001127383;NM_024843 cytochrome b reduclase 1 CYBRD 
1 

15761015 

ARSENIC 
TRIOXIDE 

NM_016947 cytochrome c, somatic CYCS 16972261 

ARSENIC 
TRIOXIDE 

NM_001042355;NM_001042412;NM 
_015247 

cylindromalosis ((urban tumor syndrome) CYLD 15761015 

ARSENIC 
TRIOXIDE 

NM_000499 cytochrome P450, family 1, subfamily A, polypeptide 1 CYP1A 
1 

11678611, 12490585 

ARSENIC 
TRIOXIDE 

NM 016593 _ cytochrome P450, family 39, subfamily A, polypepbde 
1 

CYP39 
Al 

15761015 

ARSENIC 
TRIOXIDE 

NM_022820;NM_057095;NM_05709 
6 

cylochrome P450, farnly 3, subfamily A, polypepbde 
43 

CYP3A 
43 

15761015 

ARSENIC 
TRIOXIDE 

NM- 018859 cytoldne-kke 1 CYTL1 15761015, 15761015,15070760 

ARSENIC 
TRIOXIDE 

NM_001141969;NM_001141970;NM 
_001350 

death-domain associated protein DAXX 17081986 

ARSENIC 
TRIOMF 

NM_001005375;NM_020420 deleted in azoospemila 4 DAZ4 15761015 

ARSENIC 
TRIOXIDE 

NM 014616 deleted in bladder cancer 1 DBC1 15761015 

ARSENIC 
TRIOXIDE 

NM_004083 DNA-damage-incluclble transcript 3 DDIT3 11678611, 12749819 

ARSENIC 
TRIOXIDE 

N14_004084 defensin, alpha 1 DEFA1 15761015,15 

ARSENIC 
TRIOXIDE 

NNL001925 defensin, alpha 4, oralcostetirl DEFA4 15761015,15 

ARSENIC NM_012242 dickkopf homolog 1 ()Canopus tans] DKK1 17547211 



TRIOXIDE 
ARSENIC 
TRIOXIDE 

NM_007034 DnaJ (Hsp40) homolog. subfamily El, member 4 DNAJB 
4 

15761015 

ARSENIC 
TRIOXIDE 

NM_015190 OnaJ (Hsp40) homolog, subfamily C, member 9 DNAJC 
9 

15761015 

ARSENIC 
TRIOXIDE 

NM_001130823;NM_091379 DNA (cytosine-54-methyltransferase 1 DNMT1 12679007 

ARSENIC. 
TRIOXIDE 

NM 022552;NM_153759;NM...17562 
EQ410_175630 

DNA (cylosine-5-)-ntethyltransferase 3 alpha DNMT3 
A 

12679007 

ARSENIC 
TRIOXIDE 

NM_006892:NM_175848;NM_17584 
9;14M175850 

DNA (cytosine-6-)-methyltransferase 3 beta DNMT3 
B 

12679007 

ARSENIC 
TRIOXIDE 

NM_001394;NM_057158 dual specificity phosphatase 4 DUSP4 15725085 

ARSENIC 
TRIOXIDE 

NM_001376 dynein, cytoplasmic 1, heavy chain 1 DYNC1 
H1 

15725085 

ARSENIC 
TRIOXIDE 

Nit004714;NM_006483;NM_00648 
4 

dual-specifidly tyrogna-plithckfihnlylatkin  regulated 
Idnese 18 

DYRK1 
B 

15070760 

ARSENIC 
TRIOXIDE 

E812 15761015 

ARSENIC 
TRIOXIDE 

NM_005228;NM_201282;NM_20128 
3;Nhat 201284 

epidermal growth factor receptor (erythroblastic 
leukemia viral (v-erb-b) oncogene homing, avian) 

EGFR 15961274 

ARSENIC 
TRIOXIDE 

NMS101964 early growth response 1 EGR1 12749819 

ARSENIC 
TRIOXIDE 

• ELA2A 15761015 

ARSENIC 
TRIOXIDE 

- ENDOG 
L1 

15761015 

ARSENIC 
TRIOXIDE 

NM 001429 _ E1A binding protein p300 EP300 15031205 

ARSENIC 
TRIOXIDE 

NM_001135554;NM_001135555;NM 
_001431 

erythrocyte membrane protein bend 4.1-like 2 EPB41L 
2 

15761015 

ARSENIC 
TRIOXIDE 

NM _000120;NM_001136018 epoxido hydrolase 1, microsomill (tenobiotb) EPHX1 17547211 

ARSENIC 
TRIOXIDE 

NM_000502 eosInopM1peroxidase EPX 15761015,15 

ARSENIC 
TRIOXIDE 

NM_015576 ELKS/RAB6-interacting/CAST family member 2 ERC2 15761015 

ARSENIC NM_016570 ERGIC and 90102 ERGIC - 



TRIOXIDE 2 
ARSENIC NM_000125;NM_001122740;NM_00 estrogen receptor 1 ESR1 12014831 
TRIOXIDE 1122741;NM_001122742 
ARSENIC NM_001040275;NM_001040276;NM estrogen receptor 2 (ER beta) ESR2 12014631 
TRIOXIDE _001437 
ARSENIC NM 016337 EnshAfesp-like EVL 15725085 
TRIOXIDE 
ARSENIC NM_001993 ooagulahon factor III (thrombopiesbn, tissue factor) F3 15761015, 18206674 
TRIOXIDE 
ARSENIC NM_147189 family with sequence similarity 110, member B FAM11 15761015 
TRIOXIDE OB 
ARSENIC NM_017709 family with sequence similarity 46, member C FAM46 15725085 
TRIOXIDE C 
ARSENIC NM_000136 Farconl anemia, complementation group C FANCC 15070760 
TRIOXIDE 
ARSENIC NM_OD0043;NM 152871;NM_15287 Fes (INF receptor superfamity, member 6) FAS 15979894,12478694, 
TRIOXIDE 2;NM_152873;NM_152874;NM_1528 15979894,15382040,11135700,12452020,16029599 

75;Nt4_152876;NM_152877 ,12126518 
ARSENIC NM_000639 Fes Ilgand (INF superfarnily, member 6) FASLG 12452020,12 
TRIOXIDE 
ARSENIC NA/1_006329 ftbufin 5 FBLN5 15761015 
TRIOXIDE 
ARSENIC NM 012304 Ftox and leucine-rich repeat Protein 7  FBXL7 15725085 
TRIOXIDE 
ARSENIC NM_015850;NM_023105;NM_02310 fibroblast growth factor receptor 1 FGFR1 15761015, 17027752 
TRIOXIDE 6;NM_023107;NM 023108;NM_0231 

10;NM_023111 
ARSENIC NM_000141;NM_001144913;NM DO fibroblast growth factor receptor 2 FGFR2 15761015 
TRIOXIDE I 144914;NM_081144915;NM_00114 

4916;NM_001144917;NM 00114491 
8;NM_001144919;MM_022970 

ARSENIC NM_001042729;NM_001042747;NM Gardner-Rasheed feline sarcoma viral (v4gr) FGR 15761015 
TRIOXIDE _005248 oncogene monolog 
ARSENIC NM_001024948;NM_017737 formin binding protein 14ike FNBP1 15761015 
TRIOXIDE L 
ARSENIC tiltv1_005252 v-fos FBJ muting osleosarcoma viral oncogene FOS 116778811,11678611,14682389, 12749819, 
TRIOXIDE homolog 14682389 
ARSENIC NM 001102371;NM_024955 FAD-dependent oxidoreductase domain containing 2 FOXRE 15761015 



TRIOXIDE D2 
ARSENIC NM_002031 tyn-related tease FRK 15761015 
TRIOXIDE 
ARSENIC NM 003088 fascin homolog 1, man-bunaang protein FSCN1 15761015,15 
TRIOXIDE (Strongylocentrotus purpuralus) 
ARSENIC NM_002032 certain, heavy polypepllde 1 FTH1 15725085,15 
TRIOXIDE 
ARSENIC NM_001465;NM_199335 PIN binding protein (FYB-120/130) FYB 15761015 
TRIOXIDE 
ARSENIC NM_005458 gernma-aminsbulyric acid (GABA) B receptor, 2 GABBR 15761015 
TRIOXIDE 2 
ARSENIC NM 144618 _ GA binding protein trensaldion factor, beta subunit 2 GABPB 12852829 
TRIOXIDE 2 
ARSENIC Nt001924 vet wrest and DNA-dernage-induable, alpha rOADD4 11678611, 15761015,11678611 
TRIOXIDE 5A 
ARSENIC NM_000157;NM_001005741;NM_00 glucosidese, beta; add (includes glucosylceramidese) GBA 15761015 
TRIOXIDE 1005742:NM_001005749;NAL00100 

5750 

ARSENIC NM_002061 (*.Ornate- eyelet* IlgaSe, modifier subunit GCLM 15725085 
TRIOXIDE 
ARSENIC NM_024711 GTPase, IMAP fandy member 6 GIMAP 15761015 
TRIOXIDE 6 
ARSENIC Nik.001135213;NM_001135214;NM G protein coupled receptor Idnase interacting ArfGAP G1T2 15761015 
TRIOXIDE _014776;NM_057169;NM_057170M 2 

M_139201 
ARSENIC NM_000165 gap junction protein, alpha 1, 43kDa GJA1 15761015,15 
TRIOXIDE 
ARSENIC NM_000169 galactosidese, alpha GLA 17547211 
TRIOXIDE 
ARSENIC NM_001142339;NM_002071;NM_16 guanine nucleotide binding protein (G protein), alpha GNAL 15761015 
TRIOXIDE 2978 activating activity polypepade, olfactory type 
ARSENIC NM001039986;NIL001098201;NM G protehcouded estrogen receptor 1 GPER 17547211 
TRIOXIDE _001505 
ARSENIC NM_005277;NM_201591;NM_20159 glycoproteln MBA GPM6A 15761015 
TRIOXIDE 2 
ARSENIC NM. 004778 G protein-coupled receptor 44 GPR44 15761015 
TRIOXIDE 
ARSENIC NM 018654 G proteln-axcled receptor, family C, group 5, member GPRC5 15725085 

to 



TRIOXIDE D 0 
ARSENIC NM_000581;NM_201397 glutathione percaddase 1 GPX1 16867262 
TRIOXIDE 
ARSENIC NM_001146320;NM_023927 GRAM domain containing 3 GRAM 15070760 
TRIOXIDE D3 
ARSENIC NM_001004056;NM_001004057;NM G protein-coupled receptor kinase 4 GRK4 15761015 
TRIOXIDE _182982 
ARSENIC NM_145740 glutathione Stansferase alpha 1 GSTA1 11678611 
TRIOXIDE 
ARSENIC NM_000852 glutethione Stansferese pi 1 GSTP1 15231573, 15665116 
TRIOXIDE 
ARSENIC NM_001513;NM_145870;NM_14687 glutathione transferee° zeta 1 GSTZ1 15761015 
TRIOXIDE 

--1 
1 

ARSENIC NM_002105 H2A histone Willy, member X H2AFX 16891316 
TRIOXIDE 
ARSENIC NR_024052;NR_024052;NR_024052 NIA complex group 18 -HCG18 15761015 
TRIOXIDE ;NR 024052;NR_024052;NR_02405 

2;Nli_024052;NR_024052;NR_0240 
52;NR_024052;NR_024052;NR_024 
052;NR_024053,NR_024053;NR02 
4053,NR_024053;NR_024053;NR_0 
24053;NR_024053;NR_024053;NR 
024053;NR_024053;NR_024053;NF1 
924053 

ARSENIC NM_001525 hypocrebn (orexin) receptor 1 HCRTR 15761015 
TRIOXIDE 1 
ARSENIC Nit000601;NM_001010931;NM_00 hepalocyte growth factor (hopapoiedn A; scatter factor) HGF 15761015 
TRIOXIDE 1010932;NM_001010933;NM_00101 

0934 
ARSENIC 
TRIOXIDE 

NM001530;NM_181054 hypoxia inducible factor 1, alpha subunit (basic helix- 
loop-helix banscription factor) 

HIFIA 12482858, 16330433 

ARSENIC - - HIG2 15725085 
TRIOXIDE 
ARSENIC NM_003521 histone duster 1, H2bm HIST1N 15761015 
TRIOXIDE 28M 
ARSENIC NM 003542 hiatus) duster 1, I-14c 	 HIST1H 17547211 
TRIOXIDE 4C 
ARSENIC NM_003493 histone cluster 3, H3 	 HIST3H 12388546 



TRIOXIDE 
ARSENIC 
TRIOXIDE 

NM_000188;NM_033496;NM_03349 
7;NM_033498;NM_033500 

hexokSse 1 HK1 15761015 

ARSENIC 
TRIOXIDE 

NM_005514 major hIstocompagbiti complex, class I, B HIA-B 15761015,16 

ARSENIC 
TRIOXIDE 

NM_002117 major histocompagbilly complex, does I, C HLA-C 15761015,16 

ARSENIC 
TRIOXIDE 

NM_019111 major hisbscompaebitty complex, doss II, DR alpha 1-ILA- 
DRA 

15725085 

ARSENIC 
TRIOXIDE 

NM 001098478;NM_001098479;NM 
_018950 

major listocompattbey complex, doss I, F HLA-F 15725085 

ARSENIC 
TRIOXIDE 

NM_002127 major listocanpallbility canplex, Sass I, G HLA-G 15761015,16 

ARSENIC 
TRIOXIDE 

NM 002131;NM_145899;NM 14590 
1141;1_145902;NM_145903;441_1459 
05 

Ngh mobNty group AT-hook 1 HMGA1 17547211 

ARSENIC 
TRIOXIDE 

NM_001130688;NM001130689;NM 
_002129 

high-mobility group box 2 HMGB2 14703492 

ARSENIC 
TRIOXIDE 

NM_005517 hIgh-MOla group nudeosomal binding domain 2 HMGN2 17547211 

ARSENIC 
TRIOXIDE 

NM_002133 home oxygenise (decycling) I 1-1M0X1 16487037,17547211,15725085 

ARSENIC 
TRIOXIDE 

NM002153 _ hydro:cysts/old (17 beta)dehydrogenase 2 HSD17 
82 

17547211 

ARSENIC 
TRIOXIDE 

NM_005526 heat shock Iranscripdon factor 1 HSF1 15970632 

ARSENIC 
TRIOXIDE 

- - HSP27 15665116 

ARSENIC 
TRIOXIDE 

NM_005345 heat shock 701tDa protein lA HSPA1 
A 

12749819 

ARSENIC 
TRIOXIDE 

NM_002154-  heat shod( 70ItDa protein 4 HSPM 11678611,11678611,14682389, 
15665116,14682389 

ARSENIC 
TRIOXIDE 

NM_005347 heat slack 701tDa protein 5 (glucose-regulated protein. 
78kDa) 

HSPA5 11678611 

ARSENIC 
TRIOXIDE 

NM_002155 heat shock 70kDa proleln 6 (HSP70B) HSPA6 15978632 

ARSENIC 
TRIOXIDE 

NM_001540 heat shock 27kDa protein 1 HSPBI 15761015,15 



ARSENIC 
TRIOXIDE 

HM_001098520;NM 001096521XM 
_001096522;NR_001008523;NM_00 
6410 

HIV-1 Tat Interactive protein 2, 30kDa HTATIP 
2 

15761015 

ARSENIC 
TRIOXIDE 

W4_002182 Intercelular adhesion molecule 3 ICAM3 15761015 

ARSENIC 
TRIOXIDE 

NM_002165;NM_181353 Inlibkor of DNA binding 1, dominant negalive hefix- 
loop-hellx protein 

ID1 15761015 

ARSENIC 
TRIOXIDE 

NIL002166 inhibitor of DNA binding 2, dominant negative helix- 
loop-helix protein 

102 15761015 

ARSENIC 
TRIOXIDE 

NM_000202;NM_005123 Iduronate 2-sulkdase IDS 15761015 

ARSENIC 
TRIOXIDE 

NM_004907 Immediate early response 2 IER2 12749819 

ARSENIC 
TRIOXIDE 

N&005531  Interferon, gamme4nducible protein 16 into 15761015 

ARSENIC 
TRIOXIDE 

NM_022168 interferon induced with hekcese C domain 1 IFIH1 15761015 

ARSENIC 
TRIOXIDE 

NM_000605 interferon, *he 2 IFNA2 12560223, 17077332 

ARSENIC 
TRIOXIDE 

NM 000819 Interferon, gamma IFNG 14668793, 16914093 

ARSENIC 	. 
TRIOXIDE 

NM 001007245;NMI001550 interferon-related developmental regulator 1 IFFtD1 17547211 

ARSENIC 
TRIOXIDE 

NM_000597 Insulin-like growth factor binding protein 2, 361cDe IGFBP2 15761015,15 

ARSENIC 
TRIOXIDE 

NM_001553 insulin-like growth factor binding protein 7 IGFBP7 15725085 

ARSENIC 
TRIOXIDE 

NM_001556 inhibitor of kappa fight polypeplide gene enhancer in B- 
cells, kinase beta 

IKEKB - 

ARSENIC 
TRIOXIDE 

NM_001559 interleukin 12 receptor, beta 2 II-12RD 
2 

15761015 

ARSENIC 
TRIOXIDE 

NM_006850;NM_181339 inlerleukin 24 1124 15580305 

ARSENIC 
TRIOXIDE 

NM_000600 interleukin 6 (interferon, beta 2) 116 12560223 

ARSENIC 
TRIOXIDE 

NM_001557 Intedeulun 8 Templar, beta 11.8RB 15761015 

ARSENIC NM_005540 Masud pdyphosphate,5 phospf>alase, 751cDa INPP5B 15761015 

co 



TRIOXIDE 
ARSENIC NM 002196 insullnoma-associated 1 INSM1 15761015 
TRIOXIDE 
ARSENIC NM_001031715,1110_022784 IQ motif contardng H ICICH 15761015 
TRIOXIDE 
ARSENIC NM 002198 _ Interferon regulatory factor 1 IRF1 14668793, 16914093 
TRIOXIDE 
ARSENIC 
TRIOXIDE 

NM_000419 integrin, alpha 2b (platelet glycoproteln Rb of UMW 
complex, antigen CD41) 

ITGA28 15761015 

ARSENIC 
TRIOXIDE 

NM 000632,NM_001145808 inlegdn, alpha M (complement component 3 receptor 3 
subunit) 

ITGAM 16430862, 16468075 

ARSENIC NM 002211•0,4_033666;NM_03366 integrin, beta 1 (fibronecim receptor, beta polypeptide, ITGB1 12852829 
TRIOXIDE 7;NM_033688;NM 033669;NM_1333 antigen CD29 includes MDF2, MSK12) 

76 
ARSENIC NM_014288 integrin beta 3 binding protein (bete3-encionexin) ITGB3B 17547211 
TRIOXIDE P 
ARSENIC NM_000889 int-eg rin, bete 7 ITGB7 ri 5761015 
TRIOXIDE 
ARSENIC NM 004887 Integral membrane protein 2A ITM2A 15725085 
TRIOXIDE 
ARSENIC NM_002229 Jun oncogene JUN 12749819 
TRIOXIDE 
ARSENIC 1814_005354 jun D prolo-oncogene JUND 15761015, 17077332 
TRIOXIDE 
ARSENIC NIII000236;NM_172056;NM_17205 potassium vollege-geted channel, subfamily H (eag- KCNH2 15070760, 15213294 
TRIOXIDE 7 related), member 2 
ARSENIC NM_138444 potassium channel letrarnerlsation domain containing KC1D1 15761015 
TRIOXIDE 12 2 
ARSENIC Nft_022006;NR_022006;NR_022006 KIAA0087 KIAA00 15761015 
TRIOXIDE "IN 022006;NR_022006:NR_02200 87 

6;NFLO22006.NR 022006 
ARSENIC 	. NM 020947 KIAA1609 K1AA16 15761015 
TRIOXIDE 09 
ARSENIC NM 017598 ldnesin family member 218 KIF21B 15761015 
TRIOXIDE 
ARSENIC 	• NM_000899;NM_003994 KIT ligand KITIG 15761015 
TRIOXIDE 
ARSENIC NM_003597 Koppel-like factor 11 KLF11 15761015 



TRIOXIDE 
ARSENIC NM_001730 Kruppel-like factor 5 (Intestinal) KISS 15761015 
TRIOXIDE 
ARSENIC NM 005554 kerabn 6A KRT6A 15949261 
TRIOXIDE 
ARSENIC Nbi_001032998;NM_003937 kynureninase (L-kynurenine hydrolase) KYNU 15761015 
TRIOXIDE 
ARSENIC NM_002293 lamlnin. gamma 1 (formerly LAM82) LAMC1 12852829 
TRIOXIDE 
ARSENIC NM_001014987;NM_001014988;NM tinker for so/nation of T cabs LAT 15751015 
TRIOXIDE _001014989;NM_014387 
ARSENIC NM_002308:NM_009587 !actin. galactoside-binding, soluble, 9 LGALS 15761015 
TRIOXIDE 9 
ARSENIC NM_001008530;NM_005606 legumain LGMN 15725085 
TRIOXIDE 
ARSENIC NM_005780 firma HMGIC fusion partner LHFP 15761015,15 
TRIOXIDE 
ARSENIC NM_014368;NM199160 UM homeobox 6 LHX6 15761015 
TRIOXIDE 
ARSENIC NM_001013253;NM_001013254;NM lymphocyte specific protein 1 LSP1 15761015 
TRIOXIDE _001013255;NM_002339 
ARSENIC NAt. 145867 Jeukotriene C4 synthase LTC4S 15761015 
TRIOXIDE 
ARSENIC NM 801161572;NM_001161573;NM v-maf musculoaponeurofic fibrosarcoma oncogene MAFF 16487037 
TRIOXIDE _001161574;NM_012323;NM_15297 homolog F (avian) 

8 
ARSENIC 
TRIOXIDE 

WM..002359;1414_032711 v-maf muscubaponeurottc fibrosarcoma oncogene 
homolog G (avian) 

MAFG 16487037 

ARSENIC 
TRIOXIDE 

NM_002360 wmaf musculoaponeurotic fthfosamoma oncogene 
homolog K (avian) 

MAFK 16487037 

ARSENIC NM. 005907 mannosidase, alpha, class 1A, member 1 MAN IA 15761015 
TRIOXIDE 1 
ARSENIC NM 000240 monoamine oxidase A MAOA 15761015 
TRIOXIDE 
ARSENIC NM_002753;NM_145109 milogen-acvated protein kinase kinase 3 MAP2K 	16818652 
TRIOXIDE 3 
ARSENIC NM_003010 mitogen-activated protein kinase kinase 4 MAP2K 15978632 
TRIOXIDE 4 



ARSENIC 
TRIOXIDE 

NM 002758 mitogen-acfivated protein kinase kinase 6 MAP2K 
6 

16818652 

ARSENIC 
TRIOXIDE 

NM 003980 microlubule-assodeted protein 7 MAP7 15761015 

ARSENIC 
TRIOXIDE 

NM_002745:NM_138967 milogen-adivated prolein Idnese 1 MAPK1 15580305, 16961274, 16328441, 
16328441 15961274, 17050201 

ARSENIC 
TRIOXIDE 

NM 001315;NM_139012;NM_13901 
3;401 139014 

mitogen-activeled protein kin= 14 MAPK1 
4 

16818652,17 

ARSENIC 
TRIOXIDE 

NM_001040056;NM_001109891;NM 
3002746 

mitogen-adveted protein Wm:Ise 3 MAPK3 15580305, 15961274, 16328441, 
16328441,15961274, 17050201 

ARSENIC 
TRIOXIDE 

NM_002749;NM_139032;NM_13903 
3;NM_139034 

mItogen-activated protein Meese 7 MAPK7 15580305 

ARSENIC 
TRIOXIDE 

NM_002750:NM_139046;Nki_13904 . 
7;NM_139049 

mitorwactIvated protein kinase 8 MAPK8 15589305, 15%1274, 16646077, 16818652 

ARSENIC 
TRIOXIDE 

NM_001135044;NM 002752;NM_13 
9068;NM_139069;NM_139070 

mitogen-acilvated protein Idnase 9 MAPK9 15580305, 16818652 

ARSENIC 
TRIOXIDE 

NM_001005415;Nid_001005416;NM 
_016496 

menbrane-assodated ring finger (C3HC4) 2 MARCH 
2 

15761015 

ARSENIC 
TRIOXIDE 

- - MASK 17547211 

ARSENIC 
TRIOXIDE 

NM_001112732;NM_024979 MCF.2 cell tine derived transforming sequence-like MCF2L 12852829 

ARSENIC 
TRIOXIDE 

NM_004526 mkildvomomme maintenance complex component 2 MCM2 17547211 

ARSENIC 
TRIOXIDE 

NM 002395 _ mak enzyme 1, NADP(+)-dependent, cylosolic ME1 15725085 

ARSENIC 
TRIOXIDE 

NM_032390 M1067 (FHA domaird Interacting nudeolar 
PilosPhoProtelli 

MKI671 
P 

14703492 

ARSENIC 
TRIOXIDE 

NM_002421 matrix mataltopeplidase 1 (ettaraMiat collagenase) MMP1 15761015 

ARSENIC 
TRIOXIDE 

NM_001127891;NM004530 matrix meteRopeplidase 2 (gelatinise A, 72kDa 
gelalinase, l2kDa type IV collerienase)  

MMP2 15553829,16624393,16624393 

ARSENIC 
TRIOXIDE 

NM_001032278;NM_024302 matrix metalopeplIdase 28 MMP28 15781015 

ARSENIC 
TRIOXIDE 

NM_004994 matrix mehilopepadase 9 	eldnase B, 92kDa 	1—MMP9 
Jelatinese, 92kDa type IV collegenese) 

15949266, 16624393 

ARSENIC 
TRIOXIDE 

NM_005373 myeloproliferelive leukemia *us oncogene 
___ 

MPL 15761015 



ARSENIC 
TRIOXIDE 

NM_000250 myeloperoxidase MPO 12130515 

ARSENIC NM_016065 mitochondrial ribosomal protein S16 MRPS1 14703492 
TRIOXIDE 6 
ARSENIC NM_005098 musculin (activated 8-cell factorl) MSC 15761015 
TRIOXIDE 
ARSENIC NM_012228 melhionlne sulfoxide reductase B2 MSRB2 15725085 
TRIOXIDE 
ARSENIC NM_175617 metallolhioneln 1E MT1E 15725085 
TRIOXIDE 
ARSENIC NM_005950 metallolhioneln 1G MT1G 15725085 
TRIOXIDE 
ARSENIC - NM_005951 melalblhioneln 1H MT1H 15725085 
TRIOXIDE 
ARSENIC NR_001447;NR_031447;NR,_001447 metallolhioneln 1L (gene/pseudogene) MT1 L 15725085 
TRIOXIDE ;NR_001447.,NR$01447;NR_00144 

7 
ARSENIC - metalotionein 1 pseudogene 2 MT1P2 15725085 
TRIOXIDE 
ARSENIC NM_005952 melallothicneln 1X MT1X 15725085 
TRIOXIDE 
ARSENIC NM 005953 metalldioneln 2A MT2A 11578611,11678611,15725085,14682389, 
TRIOXIDE 14682389 
ARSENIC NM_004869 molests* associated 1 MTA1 12478894 
TRIOXIDE 
ARSENIC NM_0010013528;NM001008529;NM matlx-remodelling associated 7 MXRAT 17547211 
TRIOXIDE 198530 
ARSENIC NM_001080416;NM_001144755 v-myb myeloNasbsis viral oncogenalmmolog (avian} MYBL1 15725085 
TRIOXIDE Ilke 1 
ARSENIC NM_002467 wrnyc myelocylomatosis viral oncogerie homolog MYC 11714746,12903512,12903497,11775218, 
TRIOXIDE (avian) 11775218,12903512,11714746,15622746, 

15761015 
ARSENIC 
TRIOXIDE 

NM_005378 v-myc myelocylomatosts viral related oncogene, 
neuroblastoma derived (avian) 

MYCN 12478894 

ARSENIC NM 001130158;NM_001161819;NM myosin 113 MY0113 15761015,15 
TRIOXIDE _012223 
ARSENIC NM_012330 MYST histone acetyltransferase (monocytic leukemia) MYST4 15761015 
TRIOXIDE 4 



ARSENIC 
TRIOXIDE 

NM_153029 NEDD4 bincOng protein 1 N4BP1 15761015 

ARSENIC 
TRIOXIDE 

NM_001079691;NM_052818 NEDD4 hinting protein 2-like 1 N48P2 
LI 

15761015 

ARSENIC 
TRIOXIDE 

NM_005967 NOR-A Mang protein 2 (EGR1 binding protein 2) NAB2 15761015 

ARSENIC 
TRIOXIDE 

MA4_014903 neuron neerigator 3 NAV3 15761015 

ARSENIC 
TRIOXIDE 

NM_000265 neutophl cytosoic factor 1 NCF1 15070760,15761015,15070760 

ARSENIC 
TRIOXIDE 

NM_000433;NM_001127651 neulrophl cytosollc factor 2 NCF2 15070760 

ARSENIC 
TRIOXIDE 

NADH dehydrogenase, subunit 4 (complex I) ND4 14703492 

ARSENIC 
TRIOXIDE 

1.11t,006656 siafidase 3 (membrane eafidese) NEU3 15070760 

ARSENIC 
TRIOXIDE 

19.1_903204 nuclear %dor (erythroid-derived 2)-like 1 NFE2L1 16487037 .. 

ARSENIC 
TRIOXIDE 

NM_020529 nudear faster of kappa Ight polypeplide gene 
enhancer In El-cells inhibitor, alpha 

NFKBIA 12560223 

ARSENIC 
TRIOXIDE 

NM_004558 nuclear factor of kappa fight polypeplide gene 
enhancer In 8-cells inhibitor, epsilon 

NFKBIE 12560223 

ARSENIC 
TRIOXIDE 

NM_000269;NM_198175 non-melestalc mkt protein (NM23A) expressed in NME1 12452020, 12478894 

ARSENIC 
TRIOXIDE 

NM_002517 neuronal PM domain protein 1 NPAS1 15761015 

ARSENIC 
TRIOXIDE 

NM_002523 neuronal pentraxin II NPTX2 15761015 

ARSENIC 
TRIOXIDE 

NM_000176;NM_001018074;NM_00 
1018075;NM_001018076;NM_00101 
8077;NM_001020825;NM_00102409 
4 

nuclear receptor subfamily 3, group C, member 1 
(glucocorticoid receptor) 

NR3C1 17081986 

ARSENIC 
TRIOXIDE 

NM_005013 nudeobindin 2 NUCB2 17547211 

ARSENIC 
TRIOXIDE 

NM 024815 _ nudix (nucleoside diphosphate finked moiety X)-type 
motif 18 

NUDT1 
8 

15761015 

ARSENIC 
TRIOXIDE 

NM_020401 nucleoponn 101kDa NUP10 
7 

17547211 



ARSENIC 
TRIOXIDE 

NM_015311 obscurin-like 1 OBSL1 15781015 

ARSENIC 
TRIOXIDE 

Nk_002552;NM_181741;NM_18174 
2 

origin recognition complex, subunit 4-Mo (yeast) ORC4L 15761015 

ARSENIC 
TRIOXIDE 

NM001017956;NM 001017957;NM 
_001017958;NM_006812 

odeosarcorna amplified 9, endoptasmic retkulum 
associated protein 

0S9 17547211 

ARSENIC 
TRIOXIDE 

NM_000917;NM_001017962;NM_00 
1142595;NM 001142596  

prolyl 4-hydroxylase, alpha polypeplide I P4HA1 15725085 

ARSENIC 
TRIOXIDE 

N14_000437 platelet-ackvating factor acetylhydrolase 2, 401cDa PAFAH 
2 

15761015 

ARSENIC 
TRIOXIDE 

NNI,J52911;NM207127;NM_20712 polyamine oxidase (exo-N4-amino) PAOX 15761015 
8 

ARSENIC 
TRIOXIDE 

Mit_024897;NM_198406 progestin and adipoQ receptor family member VI PAQR6 15725085 

ARSENIC 
TRIOXIDE 

NM_001618 poly (ADP-ribose) pdymerase 1 PARP1 16328441,16328441,16646077 

ARSENIC 
TRIOXIDE 

N14_0025133 PRKC, apoptoss, Wil t  regulator PAWR 16966277 

ARSENIC 
TRIOXIDE 

N14_002592;NM_182649 proliferating cell nuclear antigen PCNA 12783709, 16029599 

ARSENIC 
TRIOXIDE 

N14_006200 proprotein convertase sublifisinikedn type 5 PCSKS 15761015 

ARSENIC 
TRIOXIDE 

NM 014456;NM_145341 programmed cell death 4 (neoplasbc trantionnalon 
inhibitor) 

POCD4 17259349 

ARSENIC 
TRIOXIDE 

Nht_001111307,481_001111308;NM 
001111309;NM_006202 

phosphodiesterase 4k cAMP-spedfic 
(phosphodiesterase E2 dunce hornolog, Drosophila) 

PDE4A 15070760 

ARSENIC 
TRIOXIDE 

N14_0010373301M_001037340;NM 
_001037341;NMJ02800 • 

phosphodiesterase 4B, cAMP-spedfic 
(phosphodiesterase E4 dunce homology Drosophila) 

PDE4B 15761015 

ARSENIC 
TRIOXIDE 

N14_001002810;NMS01002811;NM 
_001002812;NM_014644;NM_02235 
9 

phosphodesteraSe 40 11118rednil protein PDE4DI 
P 

15761015 

ARSENIC 
TRIOXIDE 

NM_005451;NM_203352;NM_21363 
6 

PDZ and LIM domS 7  (enigma) PDLIM7 15761015 

ARSENIC 
TRIOXIDE 

NM_002613;NM_031268 3thosphoinosilide dependent protein kinessl PDPK1 14633726 

ARSENIC 
TRIOXIDE 

NM_178140 PDZ domain containing 2 PDZD2 15761015 

ARSENIC NM_000442 	 _plaIeleVendothellal cell adhesion molecule PECAM 15761015 



TRIOXIDE 1 
ARSENIC 
TRIOXIDE 

Nik.003630 peroxisomal biogenesis factor 3 PEX3 15761015 

ARSENIC 
TRIOXIDE 

Nir1_002630 progasfficsIn (pepshogen C) PGC 17547211 

ARSENIC 
TRIOXIDE 

NM,0021332 rtacenkd growth factor  PGF 17547211 

ARSENIC 
TRIOXIDE 

NMJ03311 PHLDA 
2 

15701015 pleskshin homology-aka domain, family A, member 2 

ARSENIC 
TRIOXIDE 

NM 032634;NM_152850 phosphatklyllnositol Oren anchor biosynthesis, lass 
0 

PIGO 15761015 

ARSENIC 
TRIOXIDE 

- PIK4CA 12852829 

ARSENIC 
TRIOXIDE 

NI41_001018109iNt003662  Orin gion•blocing nudeer protein) PIR 15761015 

ARSENIC 
TRIOXIDE 

NM_004571 PlitYlimotted 1 hcomobox 1 PKNOX 
1 

15761015 

ARSENIC 
TRIOXIDE 

NM_001005376;NM_001005377;NM 
_002659 

plasminogen actlyetor, umlanase receptor PLAUR 15761015 

ARSENIC 
TRIOXIDE 

NM_016274 pleckstrin homology domain containing, family 0 
member 1 

PLEKH 
01 

15761015 

ARSENIC 
TRIOXIDE 

NM_005761 plait C1 PLXNC 
1 

15761015 

ARSENIC 
TRIOXIDE 

NM_002675;NM_033238;NM_03323 
9;NM_033240;NM 033244;NM_0332 
46;NM_033247;Ncl_033249;NM_033 
250 

prornYelocYlin indinillin PML 15748428, 15748426,18891316, 16330433, 
17081986 

ARSENIC 
TRIOXIDE 

- 	- • ' PPGB 15725085 

ARSENIC 
TRIOXIDE 

NM_006347 peplirlylprolyi isomerase H (cydophllin H) PPIH 17547211 

ARSENIC 
TRIOXIDE 

NM_002709;NAU06878 protein phoephalase 1, raislyfic subunit, beta isform PPP1C 
B 

12852829 

ARSENIC 
TRIOXIDE 

NM_006093 proteoglycan 3 PRG3 15761015 

ARSENIC 
TRIOXIDE 

NM_002738;NM_212535 protein Iciness C, beta PRKCB 15725085 

ARSENIC NM_016644 pate rich 16 PRR16 15761015 

U, 



TRIOXIDE 
ARSENIC 
TRIOXIDE 

NM_002769 protease, Gonne, 1 (trypsin 1) PRSS1 15761015 

ARSENIC 
TRIOXIDE 

NM_002798 proteasoma (prosome, macropaln) subunit, beta type, 
6 

PSMB6 12852829 

ARSENIC 
TRIOXIDE 

HM_004159;NM_148919 protease= (prosome, maatpain) subunit, beta type, 
8 (large multifunctional peptidase 7) 

PSMB8 15725085 

ARSENIC 
TRIOXIDE 

NM_000959;NM_001039585 prostaglandin F receptor (FP) PTGFR 15761015 

ARSENIC 
TRIOXIDE 

NM_016077 peptIdyl-tRNA hydrolase 2 PTRH2 14703492 

ARSENIC 
TRIOXIDE 

NM_004219 (Salary tunor-lransformIng 1 PTTG1 17547211 

ARSENIC 
TRIOXIDE 

NM 001015508;NM_013357 pudne-dch element bindVg protein G PURL 15761015 

ARSENIC 
TRIOXIDE 

NM_012293 peroxidesin homoiog (Drosophila) PXDN 15761015 

ARSENIC 
TRIOXIDE 

NM_004163 RAB2713, member RAS oncogene family RA827 
B 

15761015 

ARSENIC 
TRIOXIDE 

NM_001126103;NM_001126104;NM 
013277 

Rac GTPase activating protein 1 RACGA 
P1 

17547211 

ARSENIC 
TRIOXIDE 

NM_001100397;NM_007023 Rap guanine nucleotide exchange factor (GEF) 4 RAPGE 
F4 

15761015 

ARSENIC 
TRIOXIDE 

NM_000964;NM_001024809;NM_00 
1145301;NM 001145302 

retinoic add receptor,  alpha RAM 15748426,16891316,16330433 

ARSENIC 
TRIOXIDE 

HM_007211 Ras association (RaIGDS/AF-8) domain family (N- 
terminal) member 8 

RASSF 
8 

15761015 

ARSENIC 
TRIOXIDE 

NM 002139 RNA binding motif protein, X-linked RBMX 12852829 

ARSENIC 
TRIOXIDE 

NM_001145138;NM_021975 v-rel reticuloendothehosis viral oncogene homolog A 
(avian 

RELA 16105982,16174796, 16174796 

ARSENIC 
TRIOXIDE 

NM_001042681;NM_001042682;NM 
012102 

arginine-glulamio acid dipeplide (RE) repeats RERE 15761015 

ARSENIC 
TRIOXIDE 

NM_002914;NM_181471 replication factor C (activator 1) 2, 40kDa RFC2 17547211 

ARSENIC 
TRIOXIDE 

N11_002923 regulator of &protein signaling 2, 24kDa RGS2 12852829 



ARSENIC 
TRIOXIDE 

N14_006397 ribonuclease H2, subunit A RNASE 
I-12A 

17547211 

ARSENIC 
TRIOXIDE 

NM_Q14746 ring finger protein 144A RNF14 
4A 

15761015 

ARSENIC 
TRIOXIDE 

NM_001134337;NM_001134338:NM 
007219 

ring finger protein 24 RNF24 15761015 

ARSENIC 
TRIOXIDE 

NM_005977;NM_183043;NM_18304 
4 

ring finger protein (C3H2C3 type) 6 RNF6 15761015 

ARSENIC 
TRIOXIDE 

NM_002941;NA4_133631 roundabout, axon guloance receptor, homolog 1 
(Drosophila) _ 

ROB01 15725085 

ARSENIC 
TRIOXIDE 

NM 000985;NM_001035006 ribosomal protein LI7 RPL17 12852829 

ARSENIC 
TRIOXIDE 

NM_000980 ribosomal protein L18a RPL18 
A 

15725085 

ARSENIC 
TRIOXIDE 

Nk4_000978 ribosomsi protein L23 RP123 14703492 

ARSENIC 
TRIOXIDE 

NM_000971 ribosomal protein L7 RPL7 12852829 

ARSENIC 
TRIOXIDE 

NM_001019;NM 001030009 ribosomal protein 315e RPS15 
A 

14703492 

ARSENIC 
TRIOXIDE 

NM_003161 ribosomal protein 58 kinase, 70k0a, polypeplide 1 RPS6K 
81 

14633726 

ARSENIC 
TRIOXIDE 

Nk4_001042576;NMSCM581 ribosome binding protein 1 homolog 180kDa (dog) RRBP1 15761015 

ARSENIC 
TRIOXIDE 

NM015659 ribosomal L1 domain containing 1 RSL1D 
1 

15761015 

ARSENIC 
TRIOXIDE 

NM_001005861;NAL002958 RYK receptor-like tyrosine kinase RYK 15761015 

ARSENIC 
TRIOXIDE 

NM_002966 S100 calcium binding protein A10 S100A1 
0 

15949261 

ARSENIC 
TRIOXIDE 

NM_002964 S100 calcium binding protein A8 S100A8 15761015,15 

ARSENIC 
TRIOXIDE 

NM_002965 3100 calcium binding proteki A9 5100A9 15761015 

ARSENIC 
TRIOXIDE 

NM_015265 SATB horneobox 2 SATIN 	15761015 

ARSENIC 
TRIOXIDE 

NM_138967 secretory carrier membrane protein 5 SCAMP 15761015 
5 

-4 



ARSENIC 
TRIOXIDE 

NM_002411 semeloglobin, family 2A, member 2 SCGB2 
A2 

15761015 

ARSENIC 
TRIOXIDE 

NM_021626 serine carboxypeplIdese 1 SCPEP 
1 

15725085 

ARSENIC 
TRIOXIDE 

NM_021920 secrefln SCT 15701015 

ARSENIC 
TRIOXIDE 

NM..002998 syndecan 2 SDC2 15761015,12852829,15725085 

ARSENIC 
TRIOXIDE 

N14_002999 syndecan 4 SDC4 15761015 

ARSENIC 
TRIOXIDE 

NM 003005 selectin P (granule membrane protein 140kDa, antigen 
CD62) 

SELP 16206674 

ARSENIC 
TRIOXIDE 

NIL030866 serpin pepffdase htlbitor, dads B (ovalbumin), 
member 1 

SERPI 
N81 

15761015 

ARSENIC 
TRIOXIDE 

NM_014755 SERTA domain containing 2 SERTA 
D2 

15725085 

ARSENIC 
TRIOXIDE 

N114_001039465;NM_006925 splicing factor, ergIninebetine-rich 5 SFRS5 14703492 

ARSENIC 
TRIOXIDE 

NM_003026 SN3-domain GR132-like 2 SH3GL 
2 

15761015 

ARSENIC 
TRIOXIDE 

NM 031245;NM_198845;NM_19884 
6 

side acid binding 1g-like been 6 SIGLEC 
6 

15761015 

ARSENIC 
TRIOXIDE 

NM 007163 solute camer brmly 14 (urea transporter), member 2 SLC14 
A2 

15761015 

ARSENIC 
TRIOXIDE 

NM_005073 solute carrier family 15 (oligopeptide transporter), 
member 1 

SLC15 
Al 

15761015 

ARSENIC 
TRIOXIDE 

NM_004171 solute carder family 1 (glial high affinity glutamate 
transporter), member 2 

SLC1A 
2 

17547211 

ARSENIC 
TRIOXIDE 

NM_002555;b1M_183233 solute carrier family 22, member 18 SLC22 
A18 

15725085 

ARSENIC 
TRIOXIDE 

NM_006516 solute carrier family 2 (facilitated glucose transporter), 
member 1 

SLC2A 
1 

17064664 

ARSENIC 
TRIOXIDE 

NM_080548 solute carrier family 44, member 1 SLOP! 
Al 

15761015 

ARSENIC 
TRIOXIDE 

NM...017842 solute carrier family 48 (heme transporter), member 1 SLC48 
Al 

15761015,16 

ARSENIC 
TRIOXIDE 

N61_178496 solute carrier family 5 (amlumigiamee (*transporter), 
member 12 

SLCSA 
12 

15761015 



ARSENIC 
TRIOXIDE 

NM_ 04211 solute carder family 6 (neurotransmitter transporter, 
glycine), member 5 

SLC6A 
5 

15761015 

ARSENIC 
TRIOXIDE 

NM_001145044;NM_013272 solute carrier organic anion transporter family, member 
3A1 

SLCO3 
Al 

15761015 

ARSENIC 
TRIOXIDE 

NM_001003688;NM_005900 SMAD family member 1 SMADI 15761015 

ARSENIC 
TRIOXIDE 

NM_001002800;NM_005496 structural maintenance of chromosomes 4 SMC4 17547211 

ARSENIC 
TRIOXIDE 

NM_000454 superoxide dIsmutese 1, soluble SOD1 16867262 

ARSENIC 
TRIOXIDE 

NM_018419 SRY (sex determining region `0-box 18 SOX18 15761015 

ARSENIC 
TRIOXIDE 

NM_007017;NM_178424 SRY (sex detemtning region '0-box 30 SOX30 15761015 

ARSENIC 
TRIOXIDE 

NM_003107 SRY (sex determining region Y)-box 4 SOX4 15725085 

ARSENIC 
HTRIOXIDE 

NM_003109;NM_138473 Spl transcription tsctor SP1 11714746, 15761015 

ARSENIC 
TRIOXIDE 

NIA..001130438;NM_003127 spectrin, alpha, non-GT*0c* 1 (alpha-fodrin) SPTAN 
1 

12852829 

ARSENIC 
TRIOXIDE 

NM_175039;NM_175040 ST6 (alpha-14-ecetreuraminyl-2,3-bete-galactosyl- 
1,3)-N-acely1galactosamlnlds alpha-2,6• 
slalyltransferase 4 

ST6GA 
LNAC4 

17547211 

ARSENIC 
TRIOXIDE 

NM_015136 stabifin 1 STASI 15761015 

ARSENIC 
TRIOXIDE 

NM_007315;NM_139266 signal transducer and activator of trenscdpflon 1, 
9110a 

STAT1 14668793, 16914093 

ARSENIC 
TRIOXIDE 

NM_001009181;NM_003154 statherin STAN 15761015 

ARSENIC 
TRIOXIDE 

NM_001128204;NM_001128205;NM 
_001128206;NM..015170 

Guileless 1 SULF1 15725085 

ARSENIC 
TRIOXIDE 

NM_015551 susht domain collating 5 SUSOS 15761015 

ARSENIC 
TRIOXIDE 

NM_001135774;NM_003490;NM_13 
3633 

synapsln III SYN3 15761015 

ARSENIC 
TRIOXIDE 

NM_003898 synaptojanin 2 SYNJ2 12852829 

ARSENIC NM_001083962;NM_003199 transcription factor 4 TCF4 15761015 



TRIOXIDE 
ARSENIC 
TRIOXIDE 

NR_001566;NR_001566;NR_001566 
;NR_001566;NR_001566;NR_00156 
6 

telomerase RNA component TERC 11714746 

ARSENIC 
TRIOXIDE 

NM_003218;NM_017489 telomenc repeat binding factor (NIMA4nteractIng) 1 TERF1 16129045 

ARSENIC 
TRIOXIDE 

NM_005652 lelomeric repeat binding factor 2 TERF2 16129045 

ARSENIC 
TRIOXIDE 

NM_198253;NM_198255 telomerase reverse transcdptese TERT 11714746,16966277,15761015, 
15761015,16129045,11714746,16966277,16285558 
,15996315 

ARSENIC 
TRIOXIDE 

NM_003222 transcription factor AP-2 gamma (ac6va6ng enhancer 
binding protein 2 gamma) 

TFAP2 
C 

15761015 

ARSENIC 
TRIOXIDE 

NM_003225 trefoil factor 1 TEM 12014631 

ARSENIC 
TRIOXIDE 

NM,001024847;14M_003242 transforming growth factor, beta receptor II (70/80kDa) TGFBR 
2 

12852829 

ARSENIC 
TRIOXIDE 

NM_003254 TIMP metellopeptidase inhibitor 1 TIMP1 16824393 

ARSENIC 
TRIOXIDE 

NM_003255 11MP metallopeptidase Inhibitor 2 11MP2 16624393 

ARSENIC 
TRIOXIDE 

NM_015444 transmembrane protein 158 Nen 
58 

15781015 

ARSENIC 
TRIOXIDE 

NM_000594 tumor necrosis factor (TNF superfamily, member 2) 'INF 12560223 

ARSENIC 
TRIOXIDE 

NM_006290 tumor necrosis factor, alpha-induced protein 3 TNFAIP 
3 

17547211 

ARSENIC 
TRIOXIDE 

NM_00107765414141_014350 tumor necrosis factor, alpha-induced protein 8 TNFAIP 
a 

17547211 

ARSENIC 
TRIOXIDE 

NM_001066 tumor necrosis factor receptor superlamily, member 1B TNFRS 
F1B 

15761015 

ARSENIC 
TRIOXIDE 

NM_001039864;NM_003790;NM_14 
8965;NI14_148966;NM_148967;NM _1 
48970 

tumor necrosis factor receptor superfamily, member 25 TNFRS 
F25 

15781015 

ARSENIC 
TRIOXIDE 

NM_001561 tumor necrosis factor receptor superfamily, member 9 TNFRS 
F9 

16010437 

ARSENIC 
TRIOXIDE 

NM_003808;NM_172087;Nm_17208 
8 

tumor necrosis factor (ligand) superfamily, member 13 TNF$F 
13 

15761015 



ARSENIC 
TRIOXIDE 

NM_001244 tumor necrosis factor (ligand) superfamily, member 8 TNFSF 
8 

15761015 

ARSENIC 
TRIOXIDE 

NM_001067 lopoisomerase (DNA) II alpha i70k0a TOP2A 16884364 

ARSENIC 
TRIOXIDE 

NM_000546;NM_001126112;NM_00 
1126113;NM_001126114:NM 00112 
6115;NM_001126116;NM_00I12611 
7 

tumor protein p53 TP53 11714746,14682389,11714746,15622746, 
11775218, 15979894,12490120,16467208 

ARSENIC 
TRIOXIDE 

NM_022112 tumor protein p53 regulated apoptosls Inducing protein 
1 

TP53AI 
P1 

15031205, 16467208 

ARSENIC 
TRIOXIDE 

NM_001076787;NM_006034 tumor protein p53 Indusble protein 11 TP5311 
1 

12883691, 15225615, 15761015 

ARSENIC 
TRIOXIDE 

NM 001126240;NM_001126241;NM 
_00-1126242;NM 005427 

tumor intern p73 TP73 15031204, 16467208 

ARSENIC 
TRIOXIDE 

NM_003295 kimor protein, translatIonally-controled 1 TPT1 15949261 

ARSENIC 
TRIOXIDE 

NM_013293 transformer 2 alpha homolog (Drosophila) TRAM 15761015 

ARSENIC 
TRIOXIDE 

NM_147200;Nt147686 TRAF3 interacting protein 2 TRAF3I 
P2 

15761015 

ARSENIC 
TRIOXIDE 

NM_006470 tripartite motif-containing 16 TRIM16 15725085 

ARSENIC 
TRIOXIDE 

MC004237 thyroid hormone receptor interactor 13 TRIP13 17547211 

ARSENIC 
TRIOXIDE 

NM_001136035;NM_001142554;NM 
_017722 

TRMI (RNA methyltransferase 1 homolog (S. 
cenn4sIae) 

TRMT1 15725085 

ARSENIC 
TRIOXIDE 

NM_001015881;NM_004089;NM_19 
8057 

TSC22 domain family, member 3 TSC22 
D3 

17081986 

ARSENIC 
TRIOXIDE 

NM_017931 letratrioopeptide repeat domain 38 TTC38 15761015 

ARSENIC 
TRIOXIDE 

NM_006472 Osoredo:dn interacting protein TXNIP 15725085 

ARSENIC 
TRIOXIDE 

NM_001071 thymIdylate synthetase TYMS 17547211 

ARSENIC 
TRIOXIDE 

NM_007019;NM_181799;NM 18180 
0;NM_181801;NM_181802;NiA_1818 
03 

ubigulliocOnlugaling enzyme E2C UBE2C 17547211 

ARSENIC NM_003338 ubkluirm-conlutiseng enzyme E2D 1(U130115 U8E2D 15781015 



TRIOXIDE homolog yeast) 1 
ARSENIC 
TRIOXIDE 

NM_004181 ublquilin carboxyl-terminal esterase 11 (ubiquilin 
thidesterase) 

UCHL1 15725085 

ARSENIC NM 003355 uncoupling protein 2 (mitochondnal, proton carder) UCP2 15761015 
TRIOXIDE 
ARSENIC NM_001025366;NM_001025367;NM vascular endotheRat growth lacier A VEGFA 12482858, 15949266, 16928304 
TRIOXIDE _001025368;NM_001025369;NM_00 

1025370;NM_001033756;NM_00337 
6 

ARSENIC NM_004666 vanin 1 VNN1 15761015 
TRIOXIDE 
ARSENIC NM_018256 WD repeat domain 12 WDR12 15725085 
TRIOXIDE 
ARSENIC NM_ 025222 WD repeat domain 82 WDR82 15761015 
TRIOXIDE 
ARSENIC NM_018639 WD repeat and SOCS box-containing 2 WS82 15725085 
TRIOXIDE 
ARSENIC NM_000378;NM_024424;NM_02442 Wilms tumor 1 WI I 16966277 
TRIOXIDE 5;NM_024426 
ARSENIC NM 001167 _ X-finked inhibitor of apoptosis XIAP 16105982,16 
TRIOXIDE 
ARSENIC 
TRIOXIDE 

NM 001469 _ X-ray repair complementing defective repair in Chinese 
hamster cells 8 

XRCC6 15761015 

ARSENIC NM 003407 _ zinc finger protein 36, C3H type, homolog (mouse) ZFP36 12749819 
TRIOXIDE 
ARSENIC NM 004926 zinc finger protein 36, C3H type-like 1 ZFP361. 15725085 
TRIOXIDE 1 
ARSENIC NM_003453;NM_197968 zinc finger, MYM4ype 2 ZMYM2 17027752 
TRIOXIDE 
ARSENIC NM_018102;NM_199441 zinc finger protein 334 ZNF334 15761015 
TRIOXIDE 
ARSENIC NM_001007094;NM_003421 zinc finger protein 37A ZNF37 15761015 
TRIOXIDE A 
ARSENIC NM_001077349;NM_033196 zinc linger protein 682 ZNF682 15761015 
TRIOXIDE 
ARSENIC NM 901142305;NM_016643 zinc finger protein 7/1 ZNF771 15761015 
TRIOXIDE 
ARSENIC NM_001005413;NM_007057;NM_03 ZW10 Intimater ZWINT 17547211 

00 
1,4 



TRIOXIDE 2997 
BORTEZOMIB NM_001014431;NM_001014432;NM v-ski murine thyrnoma viral onoagene hanolog 1 Alat 15781649 unrelated 

_005163 
BORTEZOMIB NM_001160;NM_013229;t4M_18186 apoptolic peptidase activating factor 1 APAF1 16024631 death pathway 

1 ;NM 181868,IM_181869 
BORTEZOMIB NM 001188 BM-antagonist/killer 1 BAK1 16024631 death pathway 
BORTEZOMIB NM 004324;NM_138761;NMJ3876 BCL2-associated X protein BAX 16024631 death pathway 

3;NM_138764;NM_138785 
BORTEZOMIB NM_000633;NM._000657 8-cell al/lymphoma 2 BM 15781649, 16022909, 16024631 altered by 

bortezomib 
BORTEZOMIB Nk4_001191;NM_138578 BCL2-like 1 BCL2L1 12893773, 1grigq219, 15781649, altered by 

16024631 bottezomib 
BORTEZOMIB NM_006538;NP4_138621;NAL20700 8CL2-like 11 (apoplosis facilitator) BCL2L1 16024631 death pathway 

2 1 
BORTEZOMIB NM_001196;NM_197966;NM:19798 BH3 interacting domain death awns( BID 12893773 death pathway 

7 
BORTEZOMIB NM 001166 baculoviral IAP repeat-containing 2 BIRC2 12893773, 15543232, 15781649, altered by 

16024631 bortezomib 
BORTEZOMIB NM 001165;144_1132962 bactioviral AP repeat-containing 3 BIRC3 12893773, 16024631 altered by 

bortezomib 
BORTEZOMIB Nm_001012270;RU-01012271:NM baculoviral IAP repeat-containing 5 BIRCS 16373703 

_001168 
BORTEZOMIB NM_001216 carbonic anhydrase IX CA9 16061869 altered by 

bortezomib 
BORTEZOMIB NM_004346;NM_032991 caspase 3, apoptosis-related cysteine peptidase CASP3 12893773, 15735676, 16024631, death pathway 

16675587, 17121930 
BORTEZOMIB NM001227:NM_033338;NM03333 caspase 7, apoplosis-related cysteine peptidase CASP7 16024631 death pathway 

9;NM 033340 
BORTEZOMIB NM_001080124;NM_001080125;NM caspase 8, apoplosis-related cystelne peptidase CASP8 12893773,15735676, 16024631 death pathway 

• ..001228;NM_033355;NM_033356;N 
M_033358  

BORTEZOMIB NM 001229;NM 032996 caspasesis-rdated cysteine asplidase CASP9 12893773, 15735676, 16024631 death pathway 
BORTEZOMIB NM 053056 DI _gain CCND1 12893773, 15781649 sensitivity 
BORTEZOMIB NM_000389;NM_078467 cyclin-dependent kinase inhIbita IA (p21, Cip1) CDKN1 12893773, 15543232 

A 
BORTEZOMIB NM 004064 cyandependent kinase inhibitor 16 (p27, Mp1) CDKN1 15543232 

B 

00 
1.0 



BORTEZOMIB NFL001127183;NM_001127184;NM 
_003879 

CASP8 and FADD-like apoptosis regulator CFLAR 12893773, 16024631 altered by 
bortezomib 

BORTEZOMIB NM_018947 cytoshrome c, somatic CYCS 12893773, 16024631 death pathway 
drug 
metabolism 

BORTEZOMIB NM_000761 cytochrome P450, family 1, subfamily A, polypeptide 2 GYM 
2 

15164713 

BORTEZOMIB NM_000769 cytochrome P450, family 2, subfamily C, polypeptide 
19 

CYP2C 
19 

15764713 drug 
metabolism 

BORTEZOMIB NM_000771 cytochrome P450, family 2, subfamily C, polypeptide 9 CYP2C 
9 

15764713 drug 
metabolism 

BORTEZOMIB NM_000106:NM_001025161 cytochrome P450, family 2, sullenly D, polypeptide 6 CYP2D 
6 

15764713 drug 
metabolism 

BORTEZOMIB NM_017460 cytoduome P450, family 3, subfamily A, polypeplide 4 CYP3A 
4 

15764713 drug 
metabolism 

BORTEZOMIB NM_004083 DNA-damage-inducible transcript 3 DDIT3 16024631 altered by 
bortezomib 

BORTEZOMIB NM_004401;NM_213566 DNA fragmentation factor, 45kDa, alpha polypeptide DFFA 15735676 
BORTEZOMIB NM_019887;NM 138929 diablo hornologlDrosophila) DIABLO 12893773, 16024631 death pathway 
BORTEZOMIB NM_001530;NM_181054 hypoxia inducible factor 1, alpha subunit (basic helix- 

loop-helix tranSCriplion factor) 
HIFIA 16061869 altered by 

bortezomib 
BORTEZOMIB - HSP27 - resistance 
BORTEZOMIB NM_005347 heat shock 70kDa protein 5 (glucose-regulated protein, 

78kDa) 
HSPA5 16024831 altered by 

bortezomib 

BORTEZOMIB NM_013247;NM_145074 RA serine peptidase 2 HTRA2 16024631 death pathway 
BORTEZOMIB NM_002228 jun oncogene JUN 15735676 altered by 

bortezonlib 
BORTEZOMIB NM_002755 mitogen-activabsd protein kinase klnase 1 MAP2K 

1 
12893773 

BORTEZOMIB NM_003010 mitogen-actiyaWd protein kinase kinase 4 MAP2K 
4 

15735676 

BORTEZOMIB NM_002745;NM_138957 milogen-aclivaled protein klnase 1 MAPK1 12893773 altered by 	) 
bortezomib 

BORTEZOMIB NIv1_001315,NM_139012,NM213901 
3,NM 1390;A 

mitogen-activated protein kinase 14 MAPK1 
4 

12893773 altered by 
bortezomib 

NM_O-01040056;NR 001109891:NM 
_002746 

milogen-activated protein Idnase 3 MAPK3 12893773 altered by 
bortezomib 

BORTEZOMIB NM 002750;NM_139046;NM_13904 
7;NM _139049 

milogen-aciivated protein kinase 8 MAPK8 12893773 altered by 
bortezomib 

BORTEZOMIB NM_021960;NM_182763 myeloid cell leukemia sequence 1 (BCL2-related) MCL1 12893773 resistance 

00 



BORTEZOMIB N1A_003998 nudear factor of kappa light polypeptide gene 
enhancer in 13-cells 1 

NFKB1 12 i i 773, 18230421, 17164350 resistance 

BORTEZOMIB NM_020529 ,Wear factor of kappa light polypeptide gene 
enhancer In 13-cells Inhibitor, alpha 

NFKBIA 15543232 altered by 
bortezomib 

BORTEZOMIB NM_001001716;NM_002503 nudear factor of kappa kb polyPeP0de roe 
enhancer in B-cells Inhblor, beta 

NFKBIB 15543232 altered by 
bortezomib 

BORTEZOMIB NM_004556 nuclear factor of kappa fight palypeptide gene 
enhancer in 8-cells 'Uttar, epsilon 

NFKBIE 15543232 

BORTEZOMIB N41_001818 poly (ADP-iibose) payrnerase 1 PARP1 12893773, 15735676 altered by 
bortezomib 

BORTEZOMIB - PDCD8 12893773, 16024631 
BORTEZOMIB N14_021127 pharbc4-12-mpistate-13-acetateinduced protein 1 PMAIP1 16024831 death pathway 
BORTEZOMIB N1/1_002793 proleasorne (prosome, macropain) subunit, beta type, 

1 
PSMI31 - target 

resistance 
BORTEZOMIB N14_002794 proteasome (prosome, mac:wain) subunit, beta type, 

2 
PSM82 - target 

resistance 
BORTEZOMIB NM 001130725;NN1_001144932;NM 

002797 
pmleasome (prosome, maaopaln) subunit, beta type, 
5 

PSMB5 - target 
resistance 

BORTEZOMIB N18_002807 proteasome (prosome, macropain) 26S subunit, non- 
ATPase, 1 

PSMDI - target7 

BORTEZOMIB NI8_002808 proteasome (prosome, macropain) 26S subunit, non- 
ATPase 2 

PSMD2 - target 7 

BORTEZOMIB N14_002880 v-rat-1 murlie leukemia viral oncogene homolog 1 RAF1 12893773 altered by 
bortezomib 

BORTEZOMIB NM 000321 rebnoblestoma 1 RB1 12883773 
BORTEZOMIB N/4_001145138;NAL021975 v-rel rellakendotheliosis viral oncogene homolog A 

(avian) 
RBA 12893773, 16061869, 16230421. 

17164350 
resistance 

BORTEZOMIB NAL0043142 *dim SFN 15373703 
BORTEZOMIB NM_003150;NM...139276;NM_21366 

2 
signal transducer and activator 	trof—alr—scription 3 
(acule-Phase response factor) 

STAT3 17164350 altered by 
bortezomib 

BORTEZO#1113 NM_000594 tumor necrosis factor (TNF superb*, member 2) TNF 16230421 
BORTEZOMIB NM_000546;N14_001126112;NM_00 

1126113;NM_001126114;NM_00112 
6115;NM_001128118;N14100112611 
7 

turnor protein p53 TP53 15543232, 16061869, 16373703 unrelated 

BORTEZOMIB NM_021138 TNF receptor-associated factor 2 TRAF2 16024631 
BORTEZOMIB NM_001167 X-Ilnked Inhibitor of apoptosis XIAP 12893773, 15543232, 18024631 altered by 

bortezomib 



CELECOXIB NM 001105515;14M_005845 ATP•bincthlg cassette, sub-family C (CFTR/MFtP), 
member 4 

ABCC4 18690847 

CELECOXIB NM_001023587;NM_005688  ATP-binding cassette, sub-family C (CFIR/MRP), 
member 5 

ABCC5 18690847 

CELECOXIB NM_001014431;NM_001014432;NM 
_005163 

AKT1 14654083, 16123214, 17270149 altered by 
celecoxib 

v-akt mudne thymoma viral oncogene homolog 1 

CELECOXIB NM_004324;NM_138761;NIC3876 
3;Nt4_138764;NM 138765 

BalessoeLsted X protein BAX 14654083 

CELECOXIBNM,000633;Nk4_0-00657 13-call CLLAymphoma 2 ECU 14654083 
CELECOXIB NM_00119:1;NM 138578 ECU-lice 1 BCL2L1 14654083 
CELECOXIB NM_001012270;14M_001012271;NM 

_001168 
baculovirld 1AP repeal-containing 5 BIRC5 16004971,16123214,17270149,16 

707021, 17270149 
altered by 
celecoxib 

CELECOXIB NM 004346;NM_032991 caspase 9, epoplosis-related cysteine peptidase CASP3 16129214 death pathway 
CELECOXIB 17(053056 we Di CCND1 15489888, 17270149 altered by 

celecoxib 
CELECOXIB NM 001127183;NM_001127184;NM 

_06879 
CASP8 and FADD-like apoptosis regulator CFLAR - resistance 

CELECOXIB NM_001278 conserved herix-loorhelix ubiquitous kinase CHUK 15489888 
CELECOXIB NM_000103;NM_031228 

• 
cylochrome P450, family 19, subfamily A, polypeptide 
1 

CYP19 
Al 

15964185 altered by 
celecoxib 

CELECOXIB NM_001927 desmin DES 18089846 
CELECOXIB NM„004884 2rowth differenbation factor 15 GDF15 18089846 
CELECOXIB NM_000852 glutathione S4ansferase pi 1 GSTP1 18089846 
CELECOXIB NM 000576 interleukin 1, beta 'LIB 16357062 altered by 

celecoxib 
CELECOXIB NM 000600 intedeukin 6 (Interferon, beta 2) ILO 18702388 altered by 

celecoxib 
CELECOXIB NM_002755 mitogen-activated protein kinase kinase 1 MAP2K 

1 
16123214 

CELECOXIB NM_030662 mitogen-activated protein *lase kinase 2 MAP2K 
2 

16123214 

CELECOXIB NM_021960;NM_182763 myeloid cell kmkemia sequence 1 (ECU-related) MCL1 14654083 
CELECOXIB NM 002417 antigen Identified by monoclonal antibody Ki-67 MKI67 16507391 
CELECOXIB NM 003998 nuclear factor of kappa 1pht polypeptide gene 

enhancer in B-cells 1 
NFKB1 15489888 

CELECOXIB NM_020529 nuclear factor of kappa Ight polypeptide gene 
 	enhancer in B-celle inters, alpha 

NFKBIA 15489888 



CELECOXIB NM_002507 nerve growth factor receptor (THFR supertamay, 
member 16 

NGFR 17447067 

CELECOXI8 NM_001159995;NM_001159996;NM 
001159999;NM001160001;NM_00 

1160006;NM_004495;NM 013956;N 
M_013957;NM_013958;44_013959; 
NM_013960;NM_013961;NM 01396 

net:nag* I NRG1 15357062 altered by 
celecoxib 

2;NM_013964 
CELECOXIB NM_001618 poly (ADP-ribose) polyrnerase 1 PARPI 16123214 altered by 

celecoxib 
CELECOXIB NM_002613;NM_031268 31phocholnosIdda dependent protein kinase/1 PDPK1 • target 
CELECOXIB NM_000963 prostagiandln-andoperoxide synthase 2 (prostaglandin PTGS2 15489888, 16004971, 16507397, target 

GM synthase and cydooxygenase) 18089846 
CELECOXIB NM_001145138;NM_021975 wet reticulosndolhellosis viral oncogene homolog A 

(avian) 
RELA 15489888, 16685529, 17097285 altered by 

celecoxib 
CELECOXIB NM_000351 steroid (testae (rnicrosomall, lsozyme S STS 16178010 
CELECOXIB NM_003167 sulfotransferase family, cytosolic, 2A, 

dehydroepkandrosterone (DHEA)-preferring, member 1 
SULT2 
Al 

15483193, 17239972 altered by 
celecoxib 

' CELECOXIB NM_000594 TNF 15489888, 16702388 tumor tredusis factor (TNF sUperfaintly, member 2) 
CELECOXIB NM_000546;NM_001126112;NMS0 tumor protein p53 TP53 16507397 

1126113;NM_001126114;NM_00112 
6115;NM_001126116;NM_00112611 
T 

COLCHICINE NM_000927 ATP-binding cassette, sub-family B (MDR/TAP), 
member 1 

ABCB1 15342794, 15725475, 16007523 resistance 

COLCHICINE NM_004996;NM_019862;NM01989 ATP-binding cassette, sub-family C (CFR/MP), ABCC1 12067707 resistance 
8;NM_019899;NM_019900 member 1 

COLCHICINE NM_000611;NM_001127223;NM_00 CD59 molecule, complement regulatory protein CD59 17045307 
1127225;NM_001127226;NM_00112 
7227;NM_203329;NM_203330;NM _2 
03331 

COLCHICINE NM_001025076;NM_001025077;NM CUG triplet repeal, RNA binding protein 2 CUGBP 11478917 
001083591;NM_006561 r 2 

COLCHICINE NM_017460 cytochrome P450, family 3, subfamily A, potypeptide 4 CYP3A 
4 

16007523,16 drug 
metabolism 

COLCHICINE NM 001556 Inhltdor of kappa light polypepilde gene enhancer In B- 
calls, kinase beta 

IKBKB 17029595 



COLCHICINE NM_002228 Jun oncogene JUN 12221076 death pathway 
/ survival 

COLCHICINE NM_002750;NM_139048;NM_13904 Slogan-Skated protein lonase 8 MAPK8 12221076 death pathway 
7;NM_139049 / survival 

COLCHICINE NM_001135044;N14_002752;NM_13 mitagen-aclivated protein kirase 9 MAPK9 12221076 death pathway 
9068;NM_139069;NM_139070 / survival 

COLCHICINE NM_000243 Mediterraneanfever MEFV - 
COLCHICINE NM_001138022;NM_004554 nuclear itctor of salivated T-cells, cytoplasmic, 

caldneurkrdependent 4 
NFATC 
4 

17044078 

COLCHICINE NM_003998 nuclear factor of kappa light polypeptkle gene 
enhancer In B-cells 1 

NFKB1 15744381 

COLCHICINE N1,4_020529 nudear factor of kappa fight polypeptide gene 
enhancer In B-cells inhibitor, alpha 

NFKBIA 17029595 

COLCHICINE NM_000176;NM_001018074;NM_00 nuclear receptor subfamily 3, group C, member 1 NR3C1 15744361 
1018075;NM_001018076;NM_00101 (glucocortiosid receptor) 
8077;NM_001020825;NM_00102409 
4 

-COLCHICINE NM_004103;NM_173174;NM_17317 PT1(213 protein tyrosine kinase 2 beta P11(213 11478917 
5;NM_173176 

COLCHICINE NM_006788 RSA binding protein 1 RALBP 15386349 unrelated 
1 

COLCHICINE NM_001145138;NM_021975 v-rd reticuloendotheliosis viral oncogene homolog A BELA 15744361 
(avian) 

COLCHICINE NM_000353 tyrosine aminotransferase TAT 15744361 altered by 
oolchicine 

COLCHICINE NM_000546;NM 001126112;NM_00 tumor protein p53 TP53 12221076 cell death 
1126113;NM_001126114:NM_00112 
6115;MA 001126116,80_00112611 
7 

COLCHICINE NM_030773 tubulln,beta 1 TUBB1 - target 
COLCHICINE NM_001069 biotin, beta 2A TUBB2 - target 

A 
08LIMERSEN NM_000633;NM_000657 8-cell CLUlymphorna 2 BM 11095261, 15867202 target 
OBLIMERSEN NM_004346;NM 032991 caspase 3, apopbsis-related cysteine peptidase GASPS 16675587 
OBUMERSEN IGH-6 15887202 
TEGAFUR NM 001785 cylldne deaninase CDA 18537153 
TEGAFUR NM_000762 cylochrome P450, family 2, subfamily A, polypeplide 6 CYP2A 11376561,12172220,11376561, target 

6 15980104 

00 
00 



TEGAFUR NI4_000110 tihydropylimidine dehydrogenaSe DPYD 18537153 
TIPIFARNIB NM_000927 ATP-binding cassette, sub-family B (MDR/1API, 

member 1 
ABCB1 15122075 resistance 

TIPIFARNIB NM_017460 cytochrome P450, family 3, subfamily A, polypeptlde 4 CYP3A 
4 

15122075 

TIPIFARNIB NM_000777 cylochrorne P450, family 3, subfamily A, polypeplIde 5 CYP3A 
5 

15122075 

TIPIFARNIB NM_000463 trTDP glucuronosyltransferase 1 family, polypeplide Al UGT1A 
1 

15122075 

VORINOSTAT NM_001014431;NM_001014432;NM 
005163 

Aft 15781658, 18144943 v-akt murine thymoma viral occogane hand% 1 

VORINOSTAT NM_0011813 BCL2-antagorosUlaller 1 BAK1 15781658, 16144943 death pathway 
VORINOSTAT NM .004324;NM_13876i ;NM J3876 

3;NM_138764;NM_138755 
8C12-nwciated X protein SAX 15781658, 15897598 death pathway 

H VORINOSTAT N10_000633;NM 000657 B-cell CLLAymphoma 2 BCL2 15897598, 16144943,15897598 resistance 

VORINOSTAT NM_001114735;NM_004049 13W-related protein Al BC1.2A 
1 

15897598 resistance 

VORINOSTAT NM..001191;Nit_138578 80.2-like 1 BCL2L1 12893773,16144943,15897598 resistance 

VORINOSTAT NM_006538;NM_138621;NM_20700 
2 

BCL2 Ike 11 (apoplosls radiator) BCL2L1 
1 

16144943 death pathway 

VORINOSTAT NM_001196;NM_197966;NM_19796 
7 

BH3 Interacting domain death agonist BID 12893773,17410615, 
17410615,15897598 

death pathway 

VORINOSTAT NM_.001166 baculowal IAP repeat-containing 2 BIRC2 12893773, 16377638 
VORINOSTAT NM_001165;NM_182962 baculoviral IAP repeal-containing 3 BIRC3 12893773, 15897598, 16377638 altered by 

vorinostat 
VORINOSTAT Nm001012270241001012271;NM 

_001168 
baculoviral lAP repeal-containing 5 BIRCS 16144943,17410615, 17410615, 

18156316 
altered by 
vodnostat 

VORINOSTAT NM_032982NM 032983 impose 2, apppbx4s-related cysteine crepe:lase CASP2 15897598 death pathway 

VORINOSTAT NM_004348;NM_032991 caspase 3, apoptosis-related cysteine peplidase CASP3 12893773, 15781658, 15897598, 
17410615 

death pathway 

VORINOSTAT NM_001227;NM_033338;NM_03333 
9:M4_033340 

cespase 7, apoptosis-related cysteine peptidase CASP7 15897598 death pathway 

VORINOSTAT NM_001080124;NM_001080125;NM 
_001228;NM_033355;NM_033356;b1 
M 033358 

caspase 8, apoptosis-related cysteine peptidase CASP8 12893773,15781658, 45897598, 
17410615 

death pathway 

VORINOSTAT NM_001229;NM_032996 caspase 9, apoplosis-related cysteine peptidase CASP9 12893773, 15897598 death pathway 
VORINOSTAT NM 053056 cyan D1 CCNDI 12893773.17431121,12893773 altered by 

vorinostat 



VORINOSTAT NM_000389;NM_078467 spin-dependent kinase inhibitor 1A (p21, OA CDKN1 
A 

12893773, 
16144943,17431121,15897598,12 
893773,14707288,17431121 

altered by 
vorinoetat 

VORINOSTAT N14_004064 a/ski-dependent kinase Inhibitor 1B (p27. Klp1) CDKN1 
B 

16144943,17431121, 17431121 altered by 
vainostal 

VORINOSTAT NM_001127183;NM_001127184;NM 
_C03879 

CASP8 end FADDlike apopbsis regulator CFLAR 12893773, 15897598 resistance 

VORINOSTAT NM_018947 sytochrome c, somatic CYCS 12893773, 15781668 death pathway 
VORINOSTAT NM_000499 cytosine° P450, family 1, subfamily A, polypeptlde 1 CYP1A 

1 
15713371 altered by 

vortnostat 
VORINOSTAT N1,4_000104 syladvaras P460, family 1, subfamily 6, potypepilde 1 CYP18 

1 
15713371 altered by 

vorinostat 
VORINOSTAT NM_0198137;NM_138929 DKBLO 12893773 death pathway die* homolog act 	a) 
VORINOSTAT NM_0010051362;N14_004448 v-erb-b2 erythroblast's leukemia viral oncogene 

homolog 2, neurdgloblastoma derived oncogene 
homolog (mien) 

ERBB2 16144943 altered by 
vorinostat 

VORINOSTAT , NMJ304964 listone deacetylase 1 HDAC1 15930892 target 
VORINOSTAT N14_001527 histone dearayase 2 HDAC2 - target 
VORINOSTAT NM_003883 	- histone deacetylase 3 HDAC3 15930892 target 
VORINOSTAT NM_006044 histone deacelylase 6 HOAG° 15930892 target 
VORINOSTAT NM_018486 histone desslylase 8 HDAC8 - target 
VORINOSTAT NM_003493 histone duster 3, H3 HIST3H 

3 
17431121 altered by 

vorinoetat 
VORINOSTAT NM 013247;NM_145074 RSA serine peptides. 2 HIM? 16026644 death pathway 
VORINOSTAT N&002755 mibgen-activated protein item Atm 1 MAP2K 

1 
12893773, 15781658 

VORINOSTAT NM_002745;NM_138957 mitogen-advated protein ldnesa 1 MAPK1 12893773, 15781658 
VORINOSTAT NM_001315;NM_139012,NM_13901 

3;NM_139014 
milogeftedivated protein Idnese 14 MAPK1 

4 
12893773 altered by 

vorinostat 
VORINOSTAT Nitt_001040056;NM_001109891;NM 

_002746 
mitogen-aclivated protein kin** 3 MAPK3 12893773, 15781658 

VORINOSTAT NM_002750;NM_139046;NM_13904 
7;NM,139049 

milogen-editated protein Wass 8 MAPK8 12893773, 15781658, 15964800 altered by 
vorinostat 

VORINOSTAT NM_003998 nuclear 	for of kappa light polypeplide gene 
enhancer In B-cells 1 

NE1061 12893773 altered by 
vorinostal 

VORINOSTAT NM_001618 poly (ADP-ribose) polymerise 1 PARPI 12893773.16377838, 
17431121,15897598 

altered by 
vorinostat 



VORINOSTAT PDCD8 12893773, 15781658, 16026644 death pathway 
VORINOSTAT NM_002880 v-raf-1 niche leukemia viral oncogene homobg 1 RAF1 12893773, 16144943,12893773 altered by 

vorinostat 
VORINOSTAT NM_000965;NM_016152 rehab add receptor, beta RARB 16832676 
VORINOSTAT NM_000321 	' rehnoblastorna 1 RB1 12893773, 14707268, 15897598 altered by 

vonnosfat 
VORINOSTAT NM_001145138;NM 021975 v-ret reliculoendothelkels vkal oncogene homobg A 

(avian) 
REA 12893773, 15964800 altered by 

vorinostat 
VORINOSTAT NM 000594 tumor necrosis factor (INF superfamlly, member 2) INF 16377638 
VORINOSTAT NM 0038'10 tumor necrosis factor (Nand) superfamily, member 10 TNFSF 

10 
17410615 

VORINOSTAT NM 001167 X-linked Inhibitor of epode* XIAP 12893773, 15964800, 
16144943,17410615, 17410615 

altered by 
vorinostat 
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:Nucleotides » Antimetabolites • ..... 	 ... 	. 
Nucleotides » Antimetabolites » Folic acid 

ABC81 AbCC1ABCC2 	1 	iABCC1 (7.70) ABCC2 (4.39, 
!ABCC4 ABCG2 ALB ALPI 	 5.45) ABCC4 (2.34) ATIC 

METHOTREXATE ATIC CD4 CD68 CD8A (3.75) NATI (2.39) PARP1 
(Alliterate, Anlifolan. 1CYP3A4 DHFR DKK1 	 . (2.68) PRC1 (3.44) TYMS 
Arixtrerate, Emtexate. GSTM1 ICAM1 ILO MMP3 i 	19 (3.69) UBE2C (9.47) WNT5A 
Folex, Ledertrexate, 35 MTHFR MTR NATI ODC1 	(10+9) (28.92) 

Metatrexan, Methotrate, PARP1 PRC1 RBI SELE 	(54.3%) ABCB1 (-3.59) CMS (3.313) 
• Mexate, Rheumatrex, SLC19A1 SLC48A1 CYP3A4 (-7.84) DKK1 (- 

Trexal0 TAGLN TIMP1 TYMS 16.44) ICAM1 (4.24) IL8 
BE2C VDR WISP1 16.97) SLC19A1 (-3.24) 

WNT5A 	 • TIMP1 (4.76) VDR (-6.07) 

PEMETREXED 
(Aurata) 

-D4R FPGeGAHIOGH 
8 	RBMI7 SLC19A1 TYMP 

TYMS  
(2+2) 

(580%) 

&RI(1718) TYMST3 
SLC19A1 (-3.24) TYMP (-
3.83, -5.95) 

Nucleotides » Antime tabolites >> Purine 
• iADA AKT1 ARNT 

.1CCNA2 CCND1 CCNE1 
CDKN1B CYCS DIABLO iCCNA2 (5.27) CCNE1 (5.62) 

FWDARABINE 
(Ryden, Fludura) 

IERKI-11F1A HIST3H3 	6 	4-1IST3H3 (2.04) VEGFA 
25 1HIST4H4 MAP2K1 	(4+2) 	n(2.60) 

iMAP2K2 MAPK1 MAPK3 	(24.0%) 
NCO PDCD8 POLA1 	 CCI4D1 (-2.52) MCL1 (-3.34) 
:iRRM1 STAT1 VEGFA 
!MAP 

Nucleotides » Antimetabolltes » PyrImIdine 	 

'1 
.i,ABCB1 ABCC1 ABCG2 	 ABCC1 (7.70) ADSS (3.13, 

ACADL ADSS AIFM1 	 3.02) BECN1 (2.18) CA12 
EIAMFR AMT ANGPTL2 4(21.62, 17.07, 11.24, 2525) 

• FLUIDROURAta 
(5 FU, Fluorouracil, 

Adrucl, Arumel, Carac, 
Carzonal, Effluderrn, 

• lAREG ATP50 BARX2 
BBS4 BCL2 BDH1 :,BAX 

( 
SEGNI B

OLL
/ 
	BTG3 BUS3-4 
BNIP3 5 

c. 

]

9131P3L B 
1 

iCASP2 (2.27) CASP3 (2.14) 
CASP8 (8.85, 2.67) CCNE2 

CCNF (2.52) COCAS 
(2.55) CTNND2 (3.12, 2.44) 

Efudex, Efudix, Efurix, 
FU, Fluoroblastn, 

Fluoroplex, Fluracil, 
Fluracilum, Fluri, Kuril, 

C130RF34 CA12 CASP2 

	

13 •:t ICASP3 CASP7 CASP8 	64 

	

2 •3CASP9 CCND3 CCNE2 	El (35+29) 

	

3CCNF CCNG2 CDCAB 	(48.5%) 
CDKN1A COMIC CIDER 

CTTN (2.13) DTYMK (2.69, 
2.60) E2F3 (2.71) EML2 

FEN1 (2.79, 2.41) 
FOX03 (2.21) GOLGABA 
(8.56) GSTP1 (3.00) KPNA2 Fluro, Uracil, Flowed, 

Kecimeton, Phthorurecti, 
Phtoruracil, Queruplex, 

Timazin, URF, Ulup) 	;; 

CKS2 CTNND2 CTTN 
CYR61 DPYD DRD5 	 -IMED13L 
DTYMK E2F3 EGFR 
EIF2B2 EIF3S3 EML2 

1(2.49) LTB4DH (18.28) 
(6.09) MELK (6.04) 

;MKI67 (5.91) NDUFA10 
X2.42) NKAIN1 (22.33) 

t.ERBB2 ERBB4 ERCC1 	 iPARP1 (2.68) PCDHAS 
P  ER 29 F3 F8 

IERGC2 (2.75) PRC1 (3.44) RA0239 
-• ;FANCG FAS FEN1 EGF7 (2.57,2.55, 4.15) RNF34 

192 

7.06 	5.18 	137 E; 



193 

•• 

. 	• .. 	- 	  
rFOXO3GADD45AA GAMT 
GFRA1 GOLGA8A GSTP1 

i(2.18, 2.49, 2.45) RRM2 
(3.30, 3A7) TYMS (3.69) 

GSTT1 HINT1 HIST1H1D 
HNRPC IGFBP4 IL8RA 

UBE2C (9.47) ZNFS52 (8.76, 
2.45) 

IRAK1 JMJD2B MAA1467 	ABCB1 (-3.59) ACADL (
19.18) AMFR (-5.37) KIF3A KPNA2 KRAS 	 • 

LGALSS LMNB1 LTB4DH 	!ANGPTL2 (-2.89, -3.89) 
M6PR MALT1 MAPK13 AREG (-119.30) BTG3 (- 
MAPT MED13L MELK 7.01) CDKN1A (-7.85, -4.44) 
METRN MKI67 MYC CDKN1C (-7.69) CYR61 (- 
NDUFAIO NKA1N1 .69, -2.81, -3.06) DPYD (- 
NUCKS1 PAFtP1 PCDHA5 	2.82, -4.07, -4.30) EGFR (- 
PDAP1 PGR PPP3CA 	 12.64) ERBB4 (-3.94, -3.33) 
PRC1 PRNP PSCD3 	 F3 (-3.63) F8 (-3.51, -2.90) 
PSG9 PSRC1 RAD23B 	 FAS (-5.93) FGF7 	- 
RAMP1 RNF34 RPL3 	 2.09, -3.61) GAMT (-3.39, - 
RRM2 RTKN SCUBE2 	 2.43) GFRA1 (4.66) IGFBP4 
SERPINE2 SFN SNAPC1 -2.66) ILBRA 
TERF2 THNSL2 TMSB4X LGALS8 (-2.28) PGR (-11.29) 
TMSL8 TNFRSFIOB TP53 PPP3CA (-2.42) PRNP (- 
TYMP TYMS UBE2C 205) TMSB4X (-2.05) 
UPP1 UPRT UXT TMSL8 (-1130) THERMOS 

:411,18SCR1 XAF1ZNF32 (-2.25) TYMP (-3.83, -5.95) 
iZNF552 ZNF582 ZRSR2 	 UPP1 (-3.24, -2.71, -2.28) • 

• 
• 

CAPECITABINE 	:ICE51 
(Xelads) 	EzTYMS 

• 

CES2 CES3 DPYD 7-  4 	CES1 (13.90) CES3 (10.19) 
(3+1) 	;TYMS (3.69) 	 7.88 

.  (80.0%) 	DPYD (-2.82, -4.07, -4.36) • .... 	.  	. 	. 

9.26 555 

GEMCITABINE 
(DDFC, DFDC, GEO, 
Gemcin, Gerncitabina, 	.iBAX BCL2 CASP3 

Gernciabine, HCI, • 12 1CDKN1A CMPK PARP1 
Gemdtabine 	;;PDPK1 FtBM17 RRM1 

hydrochloride, 	'SLC29A1 TP53 TYMS 

i 	4 
(3+1) 

(33.3%) 

iCASP3 (2.14) PARP1 (2.68) 
TYMS (3.69) 3.66 

CDKN1A (-1.85, -4.44) 

2.84 70 

Gerncitabinum, &antra • 
Gemzar) 	• 	

• • 
DNA 

DNA » Alkylating agents 

DNA » Alkylating agents » Nitrogen mustards 

CYCLOPHOSPHAMID 
E 

(ASTA, Asia B 518, CP. 
CPA CTX, CY, Wen, 

Claphene, 
Cyclophosphamid, 
Cyclophosphamide 

Monohydrate, 
Cyclophasphamide 

Sterile, 
Cyclophosphamidum, 

Cyilophosphan, 
Cyclophosphane, 

Cyclonhosphoramkle, 
Cyclostin, 

Cyldolosiamid, 
C340PilosPhan, 

Cytoxan, Cyloxen, 

1•00; 
EndoxanEndoxan, R, 

ABCB1 ABCC1ABCG2 
AMFR BAG1 BBS4 BCL2 
BECN1 BTG3 BUB3 CA12 
CASP3 CASP9 CDKN1B 
CTNNBIP1 CTNND2 

YP2B6 E2F3 EGER 
EIFIAX BF4EBP1 ERBB2 
ERBB4 ESRt ESR2 
GAMT GERA1 GSTA1 

56 GTF3C1 IGFBP4 ILF3 
IRS1 JW02BIOAA1467 
KIF3A MAPK14 MAPT 
MED13L MELK METRN 

:.MGMT MKI67 NAIP 
'INKAIN1 PGR PLOD1 
:IPLOD3 RAMP1 RRM2 
. SCUBE2 SRM ST14 
!STX39 THNSL2 TP53 
IZNF552 

,iABCC1 (7.70) BECN1 (2.18) . 
:1CA12 (21.62, 17.07, 11.24, 
:25.25) CASP3 (2.14) 
CTNND2 (3.12, 2.44) 
CYP2B6 (10.92, 3.17) E2F3 
2.71) GSTA1 (16.89) ILF3 
3.78) MED13L (6.09) MELK 
6.04) MKI67 (5.91) NKAIN1 

29 
	

2223) RRM2 (3.30, 3.47) 
(17+12) ST14 (2.22) STK39 (6.44, 
(51.8%) 	.78) ZNF552 (8.76, 2.45) 

ABCB1 (-3.59) AMFR (-5.37) 
13763 (-7.01) CTNNBIPI (-
7.17) EGFR (-12.64) ERBB4 
i(-3.94, -3.33) GAMT 	- 
Z43) GFRA1 (-5.66) IGFHP4 
i(-2.66) IRS1 (-13.62) PGR (-
11.29) PLOD1 (-2.05) 

M 

6.89 7.19 218 
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CARMUSTINE 
(Becenun, Bi CNU, 
BCNU, Carmubds, 

Citadel, Citadel Wafer, 
Nibvmon) 

23 
0 
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Endoxan-Asia, 
Endoxana, Endcxanal, 
&donne, Enduxan, 
Genoa!, liexadrin 

Lyophllized, Cytoxan, 
&Mozart, Neosar, 

Procrox, Acre, Waste, .1  
Number, U0,511 

Retrimmune, 
Semdoxan, Senduxan, 

Senduxan, 
Zyklophasphamid) 

IFOSFAMIDE 
(C)104, Holman, 1000, 
IFEX, IfexlMesnex Kit, 
ifoslamide/Masna Kit, fi 
Isoendoxan, Aftoxana, 

Naxamkle) 

1BCL2 CASP9 CYP2A6 
1 0  1CYP2B6 CYP3A4 CYP3A5 

IDNMT1 GSTM1 GSTP1 
;GSTT1 

5 
(3+2) 

. 

CYP286 (10.92, 3.17) 
DNMT1 (2.20) GSTP1 (3.00) 

CYP3A4 (-7.54) CYP3A5 (-
34.94) 

11.00 4.08 122 

MELPHALAN 
(AIkeran, L-PAM, L- 

PhanylalanIne mustard, 1! 
L-Sercolysin, L- 
Sarcolysine, L- 	.; ABCCI BIRC5 CASP2 5 	ABCCI (7.70) CASP2 (227) E  

Sarkolysin, Levotalan, 9 ..CASP3 CDA GSTA1 (5+0) 	-E CASP3 (2.14) GSTA1 (16.89). 6.40 6.40 355 
Meltalan, Mephalan, iGSTP1 MGMT MGST2 (55.6%) 	:GSTP1 (3.00) 

Phenylalanine musterd,. • 
Phenyielanine nitrogen 
mustard, Sarcolysine, 

• • • 
• 

Sarkolysin)  

DNA >> Alkylating agents  » Nitrosoureas 

106 

(50+56) 
(46.1%) 

ACTG2 ACTN1 ADAM15 
::.ADAMTS4 ADCYAP1 
ADRA1B AGT AGTRL1 
i\KT2 ALAD ALOX15B 

.AMH APC2 AQP8 
ARGI3122 ARPC2 ARTN 
ASMTL ATP1A3 ATP4B 
ATPSD ATP6VOC ATXN2L 
AVPR1A B4GALT5 

IBAIAP2 BAIAP3 BCL10 
.fBCL2 BCL2L1 BECN1 
:031CD1 BLK BMP7 BRF1 
4CA6 CALB2 CCL2 CD151 
'1,C068 CD79A CD80 
qCDC25C CDK8 CDKN1A 

DXA CEACAM3 CEBPB 
CHEK1CHRM4CHRNB3 
CHRNG CKM CLTCLI 
CNTNAP1 COL9A1 
COX6A2 CRABP1 CRAT 
CRYBB1 CST5 CTF1 
CTNNAL1 CYP19A1 
DHX16 DNASEIL2 DVL1 

:ECM2 EEF1G EIF2B1 
iEIF6 EPHX1 ESRRA 
IEZH2 FBN1 FKBPIA 
1FHTAF9K417711  FTL  

:ABCC1 (7.70) AGT (3.57) 
:AKT2 (2A0, 3.07, 2.01) 

IALAD (4.21) AMH (2.39) 
AQP8 (3.03) B4GALT5 (2.55, 
2.84) BAJAP3 (2.18) SEGNI 
•:(2.18) BICD1 (13.67) BLK 
:(3.63) CDC25C (8.00) CDK8 
:K2.39) CEACAM3 (2.96, 2.75) 
:CHEK1 (4.69) CKM (28.86) 
ICLTCLI (5.12) CRAI3P1 
43.09) CYP19A1 (2.64) 
4DFIX16 (2.71) DVL1 (2.75, 
)2.21) EIF2B1 (2.16) EPHX1 

4.56) EZH2 (4.80) FNTA 
(3.94) FTH1 (2.42, 2.32, 
235) FTL (3.51, 4.41, 3.40) 
GCM1 (2.70) GOLGA2 (2.44, 
257) GPR37 (2.96) GRB7 
3(2.78) GSR (10.75,10.84) 
:GSTA1 (16.89) GSTP1 (3.00) 
41-INF1A (3.45) INPPL1 (2.26) 
KCNH2 (4.05) MAP4K2 
N2.72) MAPK10 (3.15) 
MAT1A (6.12) MDK (17.02) 
iMED1 (2A4) NPASI (4.81) 
PRC1 (3.44) PTPN3 (2.46, 
2.03) RAD51 (4.60) 
SLCO1A2  (2.31) SMPD2 

5.24 4.73 102 
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2.55) SNCG (2.23) UGT8 
5.58, 9.40) 

ABCB1 (-3.59) ACTG2 (- 
9.33) AC1N1 (-2.46, -2.62) 
ADAMTS4 (-3.13,.6.12) 
ADRA1B (-7.78) ALOXISB (- 
17.05) ATP1A3 (-5.85) 
BAIAP2 (4.34, -2.72, -3.14) 
BCL10 (-2.16, -3.00) BMP7 
16.37, -4.33) BRF1 (-3.38) 
CAL82 (-5.76) CCL2 (-8.86) 
CD151 (-2.41) CD68 (-3.38) • 
CDKN1A (-7.85, -4.44) 
COX6A2 (-2.12) CRAT (- 
a15) CST5 (-2.40) CTNNAL1 
(-5.85) FBN1 (-2.95) FKBP1A : 
(-5.05) FOX.I1 (-5.38, -2.05) 
FYN (-2.59) GAMT (-3.39, - 
2.43) GDI2 (-2.36) GPR65 (- 
2.59) GSTM3 (-3.01) HOX.A4 
(-8.73) IER3 (431) IRS1 (- 
13.62) KRT17 (-5.21) LAIR1 
(-2.82) LAMB3 (-23.74) 
LOXL1 (-2.57) MAD1L1 (- 
2.73) MGAT3 (-1297) MSR1 
(-293, -2.73) MYBPH (-4.47) 
:MYD88 (-2.51) NRTN (-7.31) 
IPAX8 (-5.85) PCOLCE (- 
13.31) PZP (-2.82) RCN1 (- 
2.52, -2.24) RNASE4 (-2.13) 
SGCA (-17.29) SLC16A2 (- 

-16.80) SNRPB2 (-2.25) 
.SOCS1 (-5.85, -5.20) SPEC 
1(-5.28) ST8SIA1 (-6.37) 
LITCF21 (-20.30) TSPAN4 (- 
3.44, -3.61) WIPF1 (-2.18, - 
3.58) ZYX (-3.12) 

. 'FYN GABRA2 GABFtA6 3 	1 
IGAMT GAST GCM1 GDI1 

GFAP GHSR 
'IGNRHR GOLGA2 
'GOLGA4 GP1BB GPR25 
9PR32 GPR37 GPR65 
-:GRB7 GRN GSR GSTA1 
GSTM1 GSTM3 GSTP1 

iGTF2F1 H2AFX HADHSC 
.11-IAGH HCFC1 HMGN2 
.IHNF1A HOXA4 ICAM5 
!IDS IER3 IKBKG INPPL1 
LiINSIG1 INSL3 IRS1 ISLR 
8TGA3 ITIH1 KCNH2 
IKIFSA KRT17 KRT31 

LAIR1 LAMB3 
LMX1B LOXL1 LRCH4 
RMP MADIL1 MAP4K2 

MAPK10 MAT1A MDK 
MEDI MGAT3 MGMT 
MSR1 MUC2 MVO 
MYBPH MYD88 MYOD1 
MYOG NDUFC1 NKX2-2 
NPAS1 NPBWR2 NRTN 
OMP PAEP PAX8 PBX2 
PCI3D1 PCDHGC3 
PCOLCE PCYT1A 
PFKFB2 PFKM PFN1 
PIK3R3 PMS2L11 
POLR2E PPM1G PRC1 
PRL PRM2 PSCD1 PTPN3 
PZP RAD23A RAD51 
RAD9 RCN1 RGR RITZ 
RNASE4 SEPT5 SFPQ 
SGCA SHMT2 SHOX 
SIAT1 SLC10A1 SLC16A2.  
SLC30A3 SLC6A2 
SLCO1A2 SMARCD1 
SMPD2 SNAPC1 SNAPC3 
SNCG SNRPB2 SOCS1 
SPEC SPRR2B SRP14 
SRY STBSLAI SIAM STS 
STX1B STXBP2 TAC1 
TCF21 TEGT TLE3 
TNFRSF116 TP53 TRAF1 
TSPAN4 TUBB TUBG1 
UGT8 UPF1 VGF WIPF1 

ilYWHAH ZBTI317 ZYX 

FOTEMUSTINE 	1, 2 IMGMT TXNRDI 
(Muphoran) 

(1+0) 	..TXNR.D1 (12.56) 
(50.0%) 

12.56 	12.56 

•••••• 

627 

DNA » Alkylatittg agents » Platinum 

CARBOPLATI 	I 	ALB BAX BCL2 BCL2L12 1 	4 BC.I.2L12 (4.27) CASP3 
(Paraplatin, ParaplaUn- . 11 1BIRC2 CASP3 CASP9 (3+1) (2.14) PARP1 (2.68) 	!I 3.76 3.03 82 

AQ) 	'1 	;1DCT FAS PARP1 RBM17 (36.4%) FAS (.093) 

CISPLATIN 	f 	.1A2M ABCB1 ABCC1 54 ABCC1 (7.70) ABCC2 (4.39, 
(Abiplatin, 	. IAI3CC2 ABCC5 AKT1 1  (27+27) 5.45) ABCC5 (4.30, 6.53) 5.10 4.46 108 

Biocisplatinum, Briplatin„: AKT2 AKT3 ALB APIDO (48.6%) rAKT2  (2.40, 3.07, 2.01) 	. 
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Carboquone, Cis Pt II, 

CismePlat CisPlarine• E: 
Cispielyl, Citoplationo, 
Lederplatin, Neoplatin, 

Plastin, Platemine, 
Platigastin, Platlidiam, 

Reflex, Platinol, 
Platirrol-AQ, Platinoxan, 

Randa) 

.CNTF 

'EDN2 

'SW 

4IGDF15 

ML BAX BCL2 BCL2L1 
BCL2L12 BIRC2 BIRC3 
BIRC5 CASP2 CASP3 

?(CASP8 CASP9 CAT 
iCDKN1A CFLAR CLU 

CREBBP CYCS 
CYP3A4 DIABLO DPYD 

EGFR EP300 
ERBB2 ERCC1 ERCC2 

FADD FANCG FAS 
1FASLG FGFR3 FOSL1 

GSTM1 GSTM3 
1GSTP1 GSTT1 GUK1 

' 

JBCL2L12 
.i(2.27) 

'(3.29, 

(4.27) CASP2 
CASP3 (2.14) CASP8 

(8.85, 2.67) CREBBP (2.11, 
2.52) ETV4 (2.09) GSTP1 
(3.00) HSPE1 (5.96) KRT4 

LASS4 (5.10) MCM2 
q3.39) MED1 (2.44) NCOA3 	-1 

4.36, 3.16) NR112 
(3.23) PARP1 (2.68) PMAIP1 

PTK2 (2.54) 
SLC31A1 (2.02, 2.41) 
SPINT2 (6.04) TF (184, 
4.91) TXN (4.58, 5.09) TYMS 

!HIM HSPE1 HTRA2 	 .X3.69) VEGFA (2.60) 
IIFITM1 IGFBP3 IL4R 
ITGA9ITGB4 JUN KRT19 	'412M (-4.77) ABCB1 (-3.59) 

iKRT4 LASS4 MCM2 :-AKT3 (-3.90, -3.96) BIRC3 (- 
'IMED1 MGMT MMP10 2.84) CAT (-3.31) CDKNIA (- 
.!MMP15 MMP16 MRPS27 17.85, -4.44) CYP3A4 (-7.84) 
;MT1A MT2A MT3 MVP 	• 11DPYD (-2.62. 4.07, '4.30) 
1NAIP NCOA3 NOTCH4 1EDN2 (3.91) EGFR (-12.64) 
NRII2 NTHLI PARPI 	 ;*AS (-5.93) FGFR3 (4.75) 
PCNA PDIA3 PFDN5 	 ::GSTM3 (-3.01) IL4R (-4.02) 
PGK1 PMAIP1 PRNP 	 1TGA9 (-2.21) JUN (-2.62) 
PTEN PTGS2 PTK2 RB1 	 MMP10 (-2.05) MTIA (-747) 
RHOC RPL36 RPSS 	 .;MT2A (-8.59, -9.15) MVP (- 
RUNX3 SFN SLC31A1 	 2.25) NOTCH4 (-2.63, -3.15) 
SOCS1 SPINT2 TF TP53 'f 	3PFDN5 (-2.17) PRNP (-3.95) 
P73 TRAM1 TRAP1 	 4PTEN (-2.30, -2.56) PTGS2 (- 
UBA1A TXN TYMS 	 S6.04, -32.79) SOCS1 (3.85. 

VEGFA XIAP XPA XRCC1 .12 	'420) TRAM1 (-3.53) 
FP361.1 

OXALIPLATIN 
(DACPLAT, Boxatin, 

Elate!, Foloxaline, 
Transplatin) 

IBCL2 BCL2L1 BIRC5 
'.CCNA2 CCNB1 CCNE1 8 ICDC2 con CDKN1B 

7 	 . 	(6+2) 1EGFR ERCC1 ERCC2 (47.1%) :1GSTP1 IU3RA MYC RB1 
] TYMS 

CCNA2 (5.27) CCNB1 (3.17) 
CCNE1 (5.62) CDC2 (2.92) 	E.  
GSTP1 (3.00) TYMS (3.69) 

EGFR (-12.64) ILI3RA (-5.26) 

DNA >> Alkylating agents >> Alkyl sulfonates 
• 

BUSULFAN 
(Busulfex, Citosuffan, 
Leucosuffan, Mahan, 
Mielevcin, kfielosan, 

"Wan' 	:'GSTA1 GSTM1 GSTP1 	2 

Milerdn• Misulben, 	11 5  ..1MGMT MGST2 	I 	(2+0) 
Mftosan, Mitostan, 	 (40.0%) 

GSTA1 (16.89) GSTP1 (3.00) 

Myeleukon, 
Myeloleukon, Myelosan,: 

Myiecylan, Myleran, 
myleran Tablets) 	: 

DNA >> Aikylating agents » Hydrazines 

PROCARBAZINE 
(Matalane, Nathulane, 

Natulan, Natulan 	1 "MGMT 
hydrochloride, 

Natulanar, Nettmalar) 

DNA >> Alkylatingagent; » fliazene  s 

139 

9.95 9.95 397 



197 

.• 

IAPEX1 B1RC5 GASPS 	 • iCASP3 (2.14) GASPS (8.85, 
CASP8 CD38 CD69 	 2.67) MAP3K1 (2.06, 2.62) 

DACARBAZINE 
(Deticene) 22 

CYP1A1 CYPIA2 EPO 	'1 
IFNA1 IFNA2118 IRF1 
MAP3K1 MAPK1 MAPK3 

9 	.iSLC2A1 (22.83) VEGFA 
(5+4) 	;X2.60) 

(40.9%) 	:1118 (.46.97) IRE1 (-2.23) 
7.30 7.13 162 

MCL1 MGMT POLA2 ::MCL1 (-3.34) TNFSF10  
	 SLC2A1 TNFSF10 VEGFA .17.51) 

TEMOZOLOMIDE 
(Temodal, Temoded 	

10 
.IAGT DCT MGMT MPG 
PARP1 PMAIP1 POLE 
POU POLL TP53 

3 
AGT (3.57) PARP1 (2.68) 

(3+0) 
'PMAIP1 (12A0) 

(30.0%) 	 . 	. 

6.21 	6.21 186 

DNA >> Alkylating agents » Aziridines 

THIOTEP A 
(Thicolex, Nampa) 	5  

GSTA1 GSTA2 GSTM1 	 GSTA1 (16.89) GSTA2 
GSTP1 MGMT 	 P*01 	05.07, 16.53) GSTP1 (3.00) (60.0%)  

11.90;11.901 

. 	. 

713 

. 
DNA >> Alkylating agents » Other 
	 . 	. 

. ECTEINASCIDIN 743 
(Trabectedin, ET-743, 	4 , 

Yondelis) 

4 	:iencNi,2 (5,27) GCNB1 (3.17) CCNA2 CCNB1 CCNB2 	040) 	
1CCNB2 (4.19) E2F1 (2.45) 

 
E2F1 	 : 

E 

(100.0%) 	: 

3.77 	. 177 

, 	...... 

376 

. 	. 
DNA >> Spindle poisons I Mitotic inhibitors 

DNA >> Spindle poisons I Mitotic inhibitors » Taxanes 

iABC61 ABCCIABCC2 	 'kecc1(7:56) ABCC2 
BCL2 BCL2L1 BIRC5 	 5.45) CASP3 (2.14) 
CASP3 CFLAR CYP19A1 ;CYP19A1 (2.64) GSTP1 

DOCETAXEL 
(Taxotere) 

CYP1B1 CYP3A4 ERBB2 
GSTP1 HIFIA HRAS 116 	, 
MAPK1 MAPK3 MOM2 
iPAR1 PARP1 PGR POR 

15 	i(3.00) 

(7+8) 
(45.5%) 

..ABCB1 

PARP1 (2.68) VEGFA 
(2.60) 

(-3.59) CYP1B1 (- 
3.87) CYP3A4 (-7.84) HRAS 

6.72 	3.67 77 

iPTGS2 RAF1 RB1 SKP2 (-2.10)116 (49.79) PGR (- 
INF TNFRSF1OB TP53 11.29) PTGS2 (-36.04, - 

ITUBB -amp.% VEGFA 32.79) TNFRSF1OB (-2.25) . 	. 
lABCB1 ABCC1 ABCC2 	: ABCC1 (7.70) ABCC2 (4 39 

5.45) AKT2 (2.40, 3.07, 2.01) "fALIFM1 AKR1C2 AKT1 
AKT2 AKT3 AMFR APAF1 
tARR3 ASPM AURKA BAD 

ASPM (5.55, 8.12) AURKA 
(4.00) BECN1 (2.18) CA12 

IWO( BBS4 BC12 BCL2L1 21.62, 17.07, 11.24, 25.25) 
f:8ECN1 BID BIRC2 BIRC3 
'BIRC5 BMP7 BTG3 

CASP3 (2.14) CASP8 (8.85, 
2.67) CCNBI (3.17) CTNND2 

C7ORF23 CA12 CALLA 	- 	X3.12, 2.44) CYP19A1 (2.64) 

PACUTAXEL 
(Epftexol, LipoPec, 	. 
Onxol Paxceed, 

Panne, Taro!, Taxi)! A:. 
Vascular Wrap, Xorene) 

1  

12 
9 

CASP3 GASP? CASP8 
CASP9 CAV1 CCNB1 

CND1 C046 C047 
ICOKN1A CFLAR CLU 
ECTCF CTNND2 CTSL1 
iCXCR4 CXCR6 CXCR7 
ICYCS CYP19A1 CYP2C8 
CYP3A4 DIABLO E2F3 

tE2F3 (2.71) FTH1 (2.42, 
2.32, 2.35) FTL (3.51, 4.41, 
!3.40) GSTP1 (3.00) MED1 
0.44) MED131 (6.09) MELK 

65 
(31+34) 	

:;(6.04) NATI (2.39) NCOA3 

(50.4%) 	
X3.29,4.36, 3.16) NKAIN1 

1(22.33) NR1I2 (3.23) PARP1 
.k2.68) PRC1 (3A4) RRM2 

6.54 6.14 147 

i EGFR ERBB4 FAS FASLG. 1(3.30, 3.47) S100P (41.69) 
.FDPS FTH1 Fri FURIN TOP2A (5.88) TYMS (3.69) 
FXYD3 GADD45A GAMT 
GERM GSTM1 GSTM5 

VEGFA (2.60) ZNF552 (8.76, 
2.45) 

)GSTP1 GSTT1 RPM 	 ABCB1 (-3.59) AKT3 (-3.90, • • 

;LICAM1 IF130 IGFBP4 	 3.96) AMFR (-5.37) BIRC3 (- 
'IITGB5 JMJD2B JUN 
11KIAA1467 KIF3A KRT13 
IMAPK1 MAPK14 MAPK3 
tMAPK8 MAPK9 MART 

2.84) BMP7 (46.37, -4.33) 
iBTG3 (-7.01) CAV1 (-22.26, 
:24.68) CCND1 (-2.52) C047 
(4.41, -16.99) CDKN1A (- 

• 
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'MCLI MDM2 MED1 
MED13L MELK METRN 
MMP9 MT1E MT2A MYC 
NAT1 NCOA3 NFKB1 
NFKBIA NKAIN1 NR112 
PARP1 PDPK1 PMP22 
POR PRC1 PTEN PTGS2 
IRAMPI RBI RBL2 RELA 
'RFXS RPL23A RPLPI 

RTKN 8100P 
1-SCUBE2 TFF1THNSL2 
1NERSF108 TOP2A TP53 

J
UBB TUBBI TYMS 
EGFA XIAP ZNF552  

-17.85, -4.44) CXCR4 (-2.72) 
ICXCR6 (-2.50) CYP3A4 (-
1.84) EGFR (42.64) ERBB4 • 
(-3.94, -3.33) FAS (-5.93) 
FURIN (-2.72) FXYD3 (-2.65) 
GAMT (-3.39, -2.43) GFRA1 
(-5.66) GSTMS (-3.70, -6.54) 
ICAMI (4.24) IGFBP4 (-
2.66) JUN (2.62) MAPK8 (-
.2.06) MCLI (-3.34) MMP9 
.10.90) MT1E (-15.67) MT2A 
I(-8.59, 4.15) NFKBIA (4.00) 
PMP22 (4.22) PTEN (-2.30, -: 
2.56) PTGS2 (-36.04, -32.79) -; 
. TNFRSHOB (-2.25) 

DNA >> Spindle poisons Mitotic inhibitors >> Vinca Alkaloids Ef 

(MncaluicoThastine, 
Ron*, Velban, Vac 
Vinblastin, Vinblasfina, 

Vlnblastine Sulfate, 
Vlnblastindrn 

Vincaleucoblastin, 
Vincaleucoblastine, 
Vincaleukoblastine, 

Vincoblasbne) 

::ABCB1 ABCC1 ABCC2 
CASP2 IKBK8 JUN 

13 :::MAPK8 MAPK9 NFATG4 1 (4+5) 
INFKBIA TNFRSF1OB 	(692%) 

;ITP53 TUBB2A 

:ABCC1 (7.70) ABCC2 (4.39, 
5.45) CASP2 (2.27) IKBKB 

2.08, 2.59, 3.48) 	
: 3.57 .': 4.40 
	

135 
ABCB1 (-3.59) JUN (-2.62) : 
MARKS (-2.06) NFKBIA (- 
4.00) TNFRSF1OB (-2.25) 

VINCRISTINE 
(tlareibo, Onco TCS, 
Oncovin, Vincasar, 	70  

Vincasar PFS, Vincrex, 
Vincristine Sulfate PFS, 

Vinkristin) 

IABCBI ABCCI ABCC2 
.AKT1 APAFI APOA1 
IASPM AURKA BAD BAX 
;BCL2 CASP1 CASP10 
iCASP2 CASP3 CASP4 . 
GASPS CASP6 CASP7 

.!CASP8 CASP9 CAT • :CEBPB CES1 CFTR CYC1 
1E2P1 EGFR FADD FAIM2 
:1GAPDH GSTMI GULP1 
!HRAS IAPP IGF1 IGF1R 1, 

LMNA LMNB1 
IMAP2K4 MAP3K7 MAPKI 

MEF2A MGMT 
:NYC NFKB1 P11 PCAF 
'PRC1 PRNP PTK2B 
!PTPN13 RARE RBM17 
liRELA ROS1 RUNX3 

SLC2A1 SO31 STAT1 
-ISTAT2 STAT3 TNF TP53 
ATU862A TYMS VDR XBP1; 

.L413CC1 (7.70) ABCC2 (4.39, 
.1.4.5) ASPM (5.55, 8.12) 
AURKA (4.00) CASP2 (2.27) 

-;CASP3 (2.14) CASPB (8.85, 
P.67) CES1 (13.90) E2F1 
(2.45) GULP1 (21.16, 15.15) 
iMAP3K7 (3.78) PRC1 (3.44) 
RARB (2.96) SLC2A1 (2283) 

31 	•;:TYMS (3.69) XBP1 (2.26) 	; 

(16115)  !ABCI31 (-3.59) CASP1 (-
(44.3%) ;;

.4.93) CASP4 (-2.29, -2.55) 
::CASP5 (-2.47) CAT (-3.31) 
1EGFR (-12.64) HRAS (-2.10) 
IGF1 (-5.82, 4.31, -5.16, - 
1.25) IL6 (49.79) LMNA (-
32.45) PCAF (4.52, -6.85) 
'PRNP (-3.95) PTPNI3 (-
3.49) R0S1 (-5.49) VDR (-
6.07) 

6.79 6.69 152 : 

VINDESNE 
(DANA, Eldesine, 	1 ifTUBB1 .1 

adisine) 	; 

VINORELBINE I 1 
(Nevelbine, Navelbine i 3 ,IRBM17 SLC29AI TUBB2A 	- 

Base) 

DNA >> Spindle poisons I Mitotic inhibitors » Other 

IBAX BCL2 BCL2L1 BIRC3 I 	3 	IBIRC3 (-2.84) MCL1 (-3.34) 
MCLI TUBA1 TUBA2 	(04) iTUBB4 (-4.81)  •	 

EPOTHILONES 	17 3.66 • 0.00 0 . 
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; 	iTUBA3 TUBA6 TIJBA8 	t (17.6%) I 
TUBB1 TUBB2A TUBB2C :  
:TUBB3 TUB84 TUBBAC .  • - 

Ei 	:XIAP 

:DNA » Cytotoxic I Antitumor antibiotics 

DNA » Cytotoxic / Antitumor antibiotics >> Anthracycl nes 

ABCB1 ABCB1A ABCB4 
:ABCB5 ABCC1 ABCC3 
,ABCG2 ADAM19 
;;ADAMTS5 AHCY AIFM1 
,AKR1A1 AKR1C2 Al<R1C3 
IAKT1 AKT2 AKT3 ALB 
EqtMFR ANGPT1 AP4E1 
APAF1 API5 ARCM APP 
4ARHGEF1 ARHGEF17 
;ARL61P5 ATF4 ATM 

.;ATP5V0E1 AZGP1 
T4GALT1 BACH'S BAD 	. 

.1BAG1 BAK1 BAX BBS12 
'413BS4 BCL2 Ba2A1 
;BCL211 BCL2L11 
liCt2L12 BECN1 BID 81K 
BIRC2 BIRC3 BIRC5 
BIRC6 BIRC7 BIRC8 	j 
BTG1 BTG2 BTG3 BUB1B 
BUB3 C210RF87 

-1050RF13 C70RP23 CA12:: 

ABCC1 (7.70) ABCC3 (8.66) ; 
AKRIC3 (3.54) AKT2 (2.40, 
3.07, 2.01) ATM (2.79) 
BCL2L11 (3.13) BCL2L12 

.14.27) BECN1 (2.18)131K 
BUB1B (12.77) CA12 

:,(21.62, 17.07, 11.24, 2525) 
:CABC1 (3.10) CASP2 (2.27) 
CASP3 (2.14) CASP8 (8.85, 
2.67) COR1 (6.01) CCNA2 
(5.27) CCNB1 (3.17) CCNE1 
(5.62) CDC2 (2.92) CDC25C 
(8.00) CDKN2A (18.18, 9.22) 

-ECENPA (3.86) CESI (13.90) 
:CHEM (4.69) CHEK2 (2.55) 

CLIP1 (2.08) CPT1A (2.21) 
CREBBP (2.11, 2.52) 
CTNND2 (3.12, 2.44) 
CYP2B6 (10.92, 3.17) DEK 
(2.71) DNIAT1 (2.20) OTYMK • 
2.69, 2.60) E2F1 (2.45) 
E2F3 (2.71) EGF (16.93) 
EHMT2 (4.08, 2.31, 2.75) 
ERBB3 (2.54, 3.81,4.45) 

17V6 (2.09) FOX03 (2.21) 
198 	FTL (3.51, 4.41. 3A0)G6PD 

(97+101) X5.12) GSTAI (16.89) GSTP1 
(44.6%) 13.00) GULP1 (21.16, 15.15) 

HCRTR1 (2.33) HDAC1 
(6.44) HFE (3.86, 3.08) 
HSAJ2425 (2.32) HSPA9 

12.34) HSPB1 (4.23, 3.70, 
13.27) HSPD1 (3.65, 5.01) 

KBKB (2.08, 2.59, 3.48) ILF3 
(3.78) KCNH2 (4.05) KRT18 

(3.49, 2.64, 3.00, 2.48) LY75 
(4.92) MAD2L1 (3.87) 
MAP3K7 (3.78) MDK (17.02) 
MED13L (6.09) MELK (6.04) 
MLL (2.05, 2.04) MME (3.38, 
4.93) MRPS18A (2.34) 
NKAINI (22.33) NOLC1 
(2.54, 2.56) OXTR (4.19) 

rPARP1 (2.68) PDCDS (3.33) 
PMAIP1 (12.40) PRKDC 
(2.47, 2.93) PROC (27.80) 
PSMB7 (2.15) PTK2 (2.54) 
PTPRH (42.24) RAD51 (4.60) 
RARB (2.96) RHCG (3.15) 

fRRM2 (3.30, 3.47) SMAD3 
*1.63, 3.78) S0D1 (2.68, 
2.37) SSH3 (3.00. 3.18) ST14 

12.22) STK39 (6.44, 6.78) 

DOXORUBICIN 	1CABC1 CALD1 CAPN6 
(ADM, Adriabbstin. 	LASP1 CASP10 CASP2 

Addamycin, Adriamycin 	CASP3 CASP4 CASPS 
PFS, Adriamycin RDF, ! .cCASP6 CASP7 CASP8 

Adriamycin 	: 44  :iCASP9 CBR1 CCL2 
Semiquinone, 	4  ilCCNA2 CCNB1 CCND1 

Addblastin, Adriblastina, 	.ICCND2 CCNE1 CD44 
Caelyx, DM2, Doxil. 	':CDC2 CDC25C CDK10 
Doxo, Myocel, RDF 	ICDK2 CDKNIA CDKN1B 
Rubex, Resmycin, 	ICDKN2A CEBPB CENPA . 

Raba) 	 -iCES1 CFLAR CFTR 
iCHEK1 CHEK2 CHUK 
tCISH CLDN1 CLIP1 

LPTM1 CLU COL18A1 
COX2 CPT1A CREBBP 

;CRISP2 CRYAA CRYAB 
CSPG4 CTGF CTNNBIP1 
PTNND2 CTSB CTSD 

,!CTSG CXCL6 CYC1 	- 
r ICYCS CYP1A1 CYP2761 

ACYP2B6 DDEF1 DD1T3 
; 
pEK DGKI DHPS DIABLO 
fDKK2 DNAJA1 DNMT1 
iDPP4 DSPP DTYMK 
iE2F3 ECHS1 ECOP EDN1 

!'EFNEL3 EGF EGFR EGR1 
:;EHMT2 EIF1AX EIF2A 
1EIF4EBP1 EP300 EPHA2 
EIERAP1 ERBB2 ERBB3 
?;ERBB4 ESR1 ESR2 ETV6 
'in F7 FADD FA1M2 FAS 
fASLG FCGR3A FDFT1 

5.97 . 5.64 123 
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TFHL2 FKBP5 FKBP8 FN1 
IFOLR1 FOS FOXJ1 	I 
]:!FOX01 FOX03 FSHB FT1 
:FTMT FUT4 G6PD 
JGADD45G GAMT GAPDH 
GATA1 GDF15 GFI113 
GFRA1 GL01 GNRHR 

GPX1 GSK3B GSTA1 
.EGSTA4 GSTP1 GTF3C1 

H2AFX HBG2 
.thiCRTR1 HDAC1 HFE 
HGF HIF1A HIST1H2BC 

iliLA-DQB1 HLA-DRB4 
1-IMP19 HNRNPM FIRAS 
HS3ST1 HSAJ2425 
HSF90AA1 HSPA4 HSPA5 
HSPA8 HSPA9 HSPB1 
HSPD1 HTRA1 HUWE1 
APP IFNA1 IGF1 IGF1R 

IGFBP4 IKBKB IKBKG 
IL8 ILF3 IRS1 JAG2 
JMJD2B JUN KCNH2 
KCNJ13 KCNJ16 KDSR 

{KHSRP KIAA1467 KIF3A 
KLF2 KRT18 LGALS3 
LIG4 LlIv1A1 LMNA WNW 
LY75 MAD2L1 MAP2K1 
MAP2K2 MAP2K3 
MAP2K4 MAP2K6 
MAP3K7 MAP3K8 MAPK1 
MAPK14 MAPK3 MAPKB 
MAPK9 MAPT MCL1 
MDH2 MDK MDM2 
MED13L MEF2A MELK 

.tMETAP2 METRN MFGE8 
•I.MGMT MLL MLLT3 MME 
MMP1 MMP2 MRPS18A :• 

'iMSH6 MT1G MT1L MT2A 
VTR MTSS1 MVP MYC 
•WAIP NBN NDUFB7 
!INFKB1 NFKB2 NFKBIA 

NKAINI NMBR 
WOLC1 NOS2 NR4A1 
10R12D2 OR2FI OXTR 

11 P2RX2 P2RY6 
PARP1 PAX6 PCAF PCNA 
PDCD5 PDPK1 
PLAU PLOD1 PLODS 
PMAIPI P0LD4 POMT2 
POR PPARD PPT2 
PRKACA PRKCA PRKCD 
PRKDC PRL PRNP PROC 
PROCR PSMA1 PSMA2 
PSMA3 PSMA4 PSMA5 
PSMA6 PSMA7 PSMB2 
PSMB3 PSMB7 PTEN 
PTGS2 PTK2 PTX28 
PTPN13 PTPRH RAD51 
RALBPI RAMP1 RARB 
RBI RBL1 RBU RBM17 ........  

              

                       

                       

         

TCF3 (4.52, 3.83) TERT 
(3.67) TNFRSF25 (1.01) 
TOP2A (5.88) TRIM28 (2.33) 
TUBA4A (2.16) TYMS (3.69) 

JUIDCRI (3.18, 3.28) VEGFA 
(2.60) ZMYM2 (3.03, 4.70) 

..214F552 (8.76, 2.45) 

.ABCB1 (-3.59) ADAMTS5 (-
p.42) AKT3 (-3.90, -3.96) 
TAMER (-5.37) ANGPT1 (-
13.77, -19.68) APP (-3.45) 
.r.ARL6IP5 (-3.81, -3.50) 
: ATP6V0E1 (4.06) BC1.2A1 
48.59, -2.78) BIRC3 (-2.84) 
-EBTG2 (-3.68) BTG3 (-7.01) 
TAPN6 (-3.15) CASP1 (-
.4.93) CASP4 (-2.29, -2.55) 
GASPS (-2.47) CCL2 (4.86) 
CCNO1 (-2.52) CCND2 (-
7.50, 4.63, -13.98) CD44 (- 
546) CDKN1A 	-444) 

ISH (-6.49, -6.90) CRISP2 
t(-3.03) CRYAB (-3.91) 
CSPG4 (-4.23) CTGF (-2.88) 
TCTNNBIP1 (-7.17) CTSB (-
2.39) CTSD (-2.66) CTSG (-
8.64) CXCL6 (-7.14) DKK2 (-

42.84, -19.13) DPP4 (-21.02) 
•EDN1 (-4.13) EFNB3 (-4.49) 
IEGFR (-12.64) EGR1 (-6.04) 
:TER884 (-3.94, -3.33) F3 (-
03.63) FAS (-5.93) FCGR3A (-
2.85) FN1 (-3.36, -349, -

.t4.91) FOXJ1 (-5.38, -2.05) 
FOX01 (-2.47, -3.13) GAMT 
(-3.39, -2.43) GFRA1 (-5.66) 
GP9 (-2.54) HGF 	- 
6.54) HLA.D081 	- 

13.83) HLA-0R84 (4.14) 
..:FIRAS (-2.10) HSPA5 (-2.00) 
:IGIR (-5.82, -4.31, -5.16, -
-:5.25) IGFBP4 (-2.66) IL6 (-
139.79) 11.8 (•16.97) IRS1 (-
N3.62) JUN (-2.62) KCNJ16 (-
44.12) KDSR (-2A5) KLF2 

-2.31) LMNA (-2.45) 
:EMAP2K3 	-3.56) 
1MAP2K6 (-4.53) MAPK8 (- 
2.06) MCLI (-3.34) MMP1 (.-
58.24) MMP2 (-4.48) MT1G (-

.11.42, -6.38) MT1L (-11.08) 
MT2A 	-9.15) MTSS1 
-2.60) MVP (4.25) NFKBIA 
-4.00) NR4A1 (4.37) PCAF 
-4.52, 4.85) PLOD1 (-2.05) 

PRKCA (-3.26) PRNP (-3.95) 
PROCR (-2.63) PTEN (-2.30, 
2.56) PTGS2 (-36.04, - 

32.79) PTPN13 (-3.49) RELB 
-2.34) ROS1 (4.49)  

          

                   

                   

                   

                   

                   

                   

             

             

             

             

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                          



SERPINE1 (-2.71) 
SLC22A16 (-13.33) SLIT3 

SMAD2 (-2.15, -3.51) 
::,SMAD7 (-2.99) TGM2 (4.85, 
-4.62) TI-80 (-5.54) THBS1 
(-2.30, -3.06) TMSB4X (-
2.05) TNFRSF1019 (-2.25) 
TNFSF10 (-7.51) TRIM34 (-
3.03) TUBB4 (-4.81) UPPI (- 

.3.24, -2.71, -2.28) VDR (-
6.07) ZFP36L2 (-2.99) 

4 
(3+1) 

(57.1%) 

ABCC1 (7.70) CASP3 (2.14) 
TOP2A (5.88) 

L
1
ABCB1 (-3.59) 

224  .83 5.24 

201 

RBPMS REL RELA RELS 
LRGS13 RHCG ROSI 
RRM2 RUNX1 RUNX3 

: SAT SCNN1G SCUBE2 
SEC22B SERPINE1 
SERPINH1 SKP2 

(;SLC22A16 SLC22A5 

.t:7SLC29A1 SLC38A2 
iSLC5A5 SLC9A1 SLITS 

:SMAD2 SMAD3 SMAD4 
1SMAD7 SMC1A SOD1 
SOD2 5051 SP1 SPARC 
ISPHK2 SRM SSH3 ST14 
;STAT1 STAT2 STAT3 
STK39 STMN1 STX3 

:iTAGLN TCF3 TERT TFF1 
liTGFB1 TGM2 THBD 
'iTHEIS1 THNSL2 T1A1 
;TLX3 TMSB4X TNF 
.:TNFRSF10A INFRSF1OB 
fINFRSF1A TNERSF1B 

:TNFRSF25 TNFSF10 
TOMM20 TOP2A TOP2B 
TP53 TP73 TRAP1 
TRIM23 TRIM28 TRIM34 
TRP53 TTPA TUBA4A 
TUBB TUBB4 TYMS 
UGCG UGT2134 UPP1 
UOCRH VDR VEGFA 
XIAP ZFP36L2 ZMYM2 
ZNF22 ZNF552 . 	. 	. 	.    

	

EPIRUBICIN 	;! 

	

(Bence, Epi-Dx, 	El 
Epiadriamycin, 

	

Epidoxonticin, 	E 

	

Epirubicine, Epirubicine,'1 	ABCB1 ABCC1 ABCG2 
Epirubickwm, NI 28, :j 7 ::BIRC5 CASP3 CHD1 
Phermorubicin Pfs, 	TOP2A 

	

. 	. 
Pidorubicine, 

	

Pidorubicine, 	. 
Pidorubicinum, 

Ridombicin) 

DMA >> Cytotcodc I Antitumor antibiotics » Anthracenediones . 	.   
EABCB1 ABCG2 AMOTL1 
iBIRC2 CASC3 CASP2 
(ELAVL4 ELOVL5 

MITOXANTRONE 	IEPB41L2 FAM130A1 IRX1 	11 
(Miox, Novantron, 	25 '.LAMA2 LEMD2 MAFF 	(6+5) 

Novantrone) 	MDM2PA
Bk4
CR

i
t 

R
RAR

GRA 
 B

D 
	(44.0%) 

I R 
  

1SFRP4 SYTL2 TMEM99 
TOP2A XIAP 

DNA » Cytotoxic I Antitumor antibiotics >> Streptomyces 

?CASP2 (2.27) ELAVL4 (8.24, 
.112.95) RARB (2.96) SYTL2 
4(10.42, 7.94) TMEM99 (2.94) 
TOP2A (5.88) 

:ABCB1 (-3.59) AMOTL1 
-1272) WOO (-2.23) 

:LAMA2 (-5.62) MAFF (-3.57) 

   

   

5.46 5.64 13 

   

    

7  .3IRC2 BLMH CAT LIG1 
:1 	LIG3 SOCS1 XRCC1 
•E 	f 

IALDH3A1 APP ATF4 
.
.
! 

25 
:BMP4 CCNB1 CD59 

4 
	

UG1 (3.03) LIG3 (2.27) 
(2+2) ;CAT (-3.31) SOCS1 (-5.85, - 

(57.1%) 
	

0) 

13 	;ALDH3A1 (12.05) BMP4 
(8+5) 	(3.33) CCNB1 (3.17) GSTP1 

BLEOMYCIN 
(Om Bleonexane) 

MITOMYCIN 
(Amelycin, Ame4dne, 

75 

196 

3.53 2.65 

5.50 ; 6.14 



Mit-C, Mito-C, 
Ortomycin C, 

Mnomycin-C, 
Mitomycinum, 

keomycinum 
Womycyne C, 

Mitozylrex, Muernycin, 
MutaraycM, Mytomycin, 

M$ozylrer) 

4.28 2.70 46 

    

2.60 1 2.60 

 

37 

    

    

    

    

7.59  6.54  169 
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EGR1 EPHA2 GSTP1 
HLA-C LIG1 MAPRE1 
MGMT MMP14 NFYA 
NO01 POR PRNP RBI 
RBBP7 RFC4 RPS3A 
RUNX3 SUB1 TP53  

(520%) .1(3.00) L1G1 (3.03) NFYA 
(2.84) N001 (18.75) RFC4 

.1(2.95) 
APP (3.45) CD59 (-8.71, - 
'4.89, -4.77, -7.00) EGR1 
6.04) PRNP (-3.95) RPS3A (- 
2.73, -2.31, -2.81, -2.51, - 

.45, -2.68) 

DNA » Cytotoxic 1 Antitumor antibiotics » Other 

    

,CASP3 (2.14) CCNA2 (5.27) 
:CCNB1 (3.17) CCNE1 (5.62) 
`CDCA8 (2.55) KPNA2 (2.49) 
PRC1 (3.44) UBE2C (9.47) 
CCND1(-2.52) CCND2 (-
7.50, -3.63, -13.98) MO (-
:13.23) CDKNIA (-7.85,.4.44) 
)FAS (-5.93) 

   

HYDROXYUREA 
(Biosupressin, Droxia, 

Hidrix, Hydras, Hydreia, 
Hydura, Hydurea, • 

Litakr, Wit; Onco- 
Carbide, Oxyurea, 

Ureephil) 

1BAX C130RF34 CASP3 
liCCNA2 CCNB1 CCND1 
.CCND2 CCND3 CCNE1 	13 

21 .iCCNG1 CDCA8 CDKNIA 	(8+5) 
ICKS2 EDN3 FAS KPNA2 1 (61.9%) 
:(PRC1 PSRC1 RRM1 TP53 
UBE2C 

   

 

4.64 4.27 162 

   

   

   

       

       

        

DNA » Topoisomerase inhibitors 

DNA » Topolsomerase Inhibitors » Camptotheca 

ABCB1 AGRN ALB ANXA4:; 
BAX 13C12 B1RC5 CAB39 
CASP2 CASP3 CCNB1 
CDK2 CDKN1A CEACAM1 
CEBPZ CTSB E124 

1EPM2A1P1 FDXR GSTP1 
47  • HNRNPCIL1BIL8 JUN 

.IMAP2K3 MAP3K5 MAPK9:.  
'IMDM2 NCK2 PARP1 PLK3 
EIPPP1R1B PRC1 RBI 
.1RBL1 RBL2 SDC1 TAP1 
1TAX1 BP3 THBS1 TNFSF9 

; 	.ITOP1 TP53 TP5313 
: 	,ITP53T01 VEGFA XIAP 

	

..... 	........ . .................. 
TOPOTECAN • -IABCG2 ARNT 112AFX 

(Hycamptamine, 	7 411F1A TOPI TOP1MT 

	

Hycemptin. Hycemlin) 	:'VEGFA . 	.......  

• 

;CASP2 (2.27) CASP3 (2.14) 
CCNB1 (3.17) CEACAMI 

1(2.43, 2.23) GSTP1 (3.00) 
PARP1 (2.68) PRC1 (3.44) 
VEGFA (2.60) 

20 
(8+12) ABCB 1 (-3.59) CDKNIA (-
(42.6%) 7.85, -4.44) CTSB (-2.39) 

L1B (42.47)118 (-16.97) 
JUN (-2.62) MAP2K3 (-3.18, 

PLK3 (-2.94) PPPIR1B 
(4.77) SDC1 (-2.52) THBS1 
(-2.30, -3.06) TNFSF9 (-2.43) 

I 
(1+0) VEGFA (2.60) 

(14.3%) 	 . . 

CAMPTOTHECIN 

:ABCB1 ABCCI ABCC2 
ABCC4 ABCG2 ADD3 

;IAKAP10 ALAS2 ALDH1A1 
ANGPTL2 ANXA6 APC 
ARAF AREG ARHGAP5 - 
ARID4A ATF3 ATG10 
ATP50 AURKB BCL7A 

I3C1.9 BIRC5 BMP8A 
!DLL BU81 CASP4 

20 'ICCNA2 CCNB2 CCNF 
4 E ICCR1 CCR6 CD70 CD80 

)CDC2 CDC25B CDC2L5 
ICOK5R2 CDKN1A CDKN3 
.;CENPE CENPF CES1 
fCES2 CES3 CHD1 
COL6A1 COMMD6 
CREBBP CYPIA2 
CYP2A6 CYP2B6 
CYP2C19 CYP2C8 
CYP2C9 CYP2D6 CYP2E1  

ABCC1 (7.70) ABCC2 (4.39, 
5.45) ABCC4 (2.34) AURKB 

k2.61) BCL9 (5.39) BUB1 
i(2.75) CCNA2 (5.27) CCNB2 
.(4.19) CCNF (2.52) CCR6 
(2.28) CDC2 (2.92) CDKN3 
(5.50) CENPF (7.39, 8.14) 
CES1 (13.90) CES3 (10.19) 
CREBBP (2.11, 2.52) 
;CYP2B6 (10.92, 3.17) 

L53,"LI' 1CYP2C9 (3.97) CYP2D6 
) 	052, 3.15) DENND4A (2.86, 

:2.30) DYRK2 (3.69, 2.90, 
.19, 2.26) EML2 (4.55) 

ETV6 (2.09) GATA3 (6.10) 
GOLGABA (8.56) MAD2L1 
3.87) MCM4 (4.63) MX2 
2.64) NEK2 (23.93, 26.08) 

PLEKHH3 (2.59) PLK1 (2.97, 
70) PMA1P1 (12.40) 

IRINOTECAN 
(CPO, Camptoser, 

IRINOTECAN, CPT-11) 
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,l 
I
CYP3A4 CYP3A5 
DCLRE1A D'0132 DEEM 
IDENND4A DMWD DNMT2 
OPYD DRD5 DRG1 
DUSP2 DYRK1A DYRK2 

"EB12 EGFR EGRt EML2 
EP300 ERBB4 ETS2 ETV6 
FB FANCG FASLG FGF2 

, N1 FOS FOSB GATA3 
,GDF15 GOLGA8A 
iGPR109B GPX3 H2AFX 
.HBEGF HIST1H2AC 
HMMR HRG HSPA4L ID2 

ilGF11013 IL8 ITGAV 
1TGAX ITG83BP JUN 
KLF9 KRT5 LGALS8 LTF 
MAD2L1 MAL MALL 
MAP3K5 MCF2L MCM4 
MDM2 MEF2B MGMT 
MMP9 MPO MSH2 
'MINES MX2 NCK1 
NCOA1 NEK2 NID1 OSMR 

.IPCDHGC3 PDE4B 
;,,PLEKHH3 PLK1 PLK2 
::PLK3 PMAIPI POR 	• 
IPPP3CB PRKCA PRKCB 
PRKCD PRKCI PROM1 
PSG9 PTGES PTPN13 
PTPN22 PTPRD PTPRN 
RAC3 RAD23B R81 
RBBPS RBL1 RELA RFC3 
RGSI RUNXI SDC4 
SERPINE2 SESN2 SFN 
SGK SLC16A4 SLC9A3R2 1 
SNAG1 SPIB STK38 STK4 i 
SULT1A4 TAF2 TBOC 
eTGFA THY1 TMEM41B 
TMSB4X TNFAIP6 TOB1 
TOB2 TOP1 TOP1MT 
T0P2A TOPORS TP53 
TP).2 TRADD TFtAF1 TTK 

ITYMP TYMS UBE2C 	E:  
UCHL5 UGT1A1 UGT1A10.- 

.; 	lUGT1A6 UGTIA7 
11J
(
GT1A8 UGTIA9 XRCC4 
ES1 ZFP36L2 ZFX 

IZNF32 ZNF582 ZRSR2 

DNA » Topoisomerase inhibitors >> Podophyllum 

PROM1 (429) PTGES (9.53) 
RAC3 (2.23) RAD23B (2.57, 
2.55,4.15) RBBP5 (2.08, 
2.99) RFC3 (4.94, 4.23) SPIB 
(4.00) STK38 (4.45, 4.62) 
STK4 (2.65) TAF2 (2.17, 
2.48) TBCC (2.21. 2.21) 
TOB1 (2.20) TOP2A (5.88) 
`TPX2 (5.74) TTK (20.36) 
TYMS (3.69) UBE2C (947) 
UGT1A6 (35.81, 53.16) 
UGT1A8 (30.25) YES1 (2.33) 
ZFX (2.61) 
ABCB1 (-3.59) ALAS2 (-5.81, 
'.89) ANGPTL2 (-2.89, -
3.89) ANXA6 (-3.31) AREG 
119.30)  CASP4 (-2.29, -2.55) 
CCR1 (-2.53, -4.69) COKN1A 

-4A4) COL6A1 (-3.54) 
;CYP3A4 (-7.84) CYP3A5 (-
'134.94) DPYD (-2.82, -4.07, - 
4.30) EBI2 (-5.77) EGFR (-
12.64) EGR1 (4.04) ERBB4 
K-3.94, -3.33) ETS2 (-3.94, • 
15.62, -5.40) F8 (-3.51, -2.90) 
fGF2 (-9.80) FN1 (-3.36, -
3.49, 4.91) GPX3 (4.85) 
4-1BEGF (-5.28, -5.37) 
HSPA4L (-2.34)102 (-2.96, - 
3.38) IGF1 (-5.82, -431, - 
5.16, -5.25) ILIB (-12.47) IL8 
(16.97)1TGAX (-2.53, -2.13) 
ITGB3BP (-2.46) JUN (-2.62) 
KLF9 (-4.25) KRT5 (-12.89) 
LGALS8 (-2.28) LTF (-20.86) 
MAL (-7.99) MALL (-2.75, -
2.73) MMP9 (-10.90) OSMR 
K-5.11, -3.52) PDE4B (-5.96) 
PLK3 (-2.94) PPP3CB (-2.30) 
?PRKCA (-3.26) PTPN13 (-
13.49) PTPRD (4.35) SESN2 
.1(-2.98) SLC16A4 (-7.88) 
'TMEM41B (-2.16) TMSB4X (-
2.05) TNFA1P6 (-72.06) 
TYMP (-3.83, -5.95) ZFP36L2 
,(-2.99) 

 

•ABCB1 ABCC1 ABCC2 
. ABCC3 AGRN AKT1 

E 	.ALDH3A1 ANXA4 AREG 
-ATF4 BAK1 BCL2 BCL2L1 

10 SCL21.2BIK BIRC2 BIRC3 
.113IRC5 BRCA1 BTC 
4CAB39 CALCA CASP2 
:CASP3 CASP7 CASP9 
ICCNA2 C044 CDK2 
CDKN1A CDKN1B 
sCEACAM1 CEBPZ CFLAR 

ABCC1 (7.70) ABCC2 (4.39, 
5.45) ABCC3 (8.66) 
ALDH3A1 (12.05) B1K (3.06) !1 
'ARCA1 (3.05) CASP2 (2.27) 

53 	:GASPS (2.14) CCNA2 (527) 
(27+26) .:CEACAM1 (2.43, 2.23) 
(52.0%) ICYP2B6 (10.92, 3.17) 

:CYP2C9 (3.97) EGF (16.93) 
-ERBB3 (2.54, 3.81, 4.45) 
ETV6 (2.09) FOX03 (2.21) 
GSTP1 (3.00) PARP1 (2.68) 

   

ETOPOSIDE 
(Eposin, Etopophos, 

Lastet, Toposar, 
Vepesid, Vepesid J, 

Zuyeyidal) 

   

   

8.65 6.31 167 
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Delk» Other 

DNA >> Other » All 

CYP2781 CYP2A6 
CYP2B6 CYP2C8 CYP2C9:; 

ICYP3A4 CYP3A5 DDIT3 
IEGF EGFR E124 
IEPM2A1P1 ERBB2 ERBB3 
:ERBB4 EREG ETV6 EDXR 
FOX01 FOX03 GSTMI 
GSTP1 HBEGF HSPA5 

(MAP2K3 MAP2K7 
iMAP3K5 MCLI MDM2 
INCK2 NFKBIA PARP1 
PLK3 PRC1 PRNP PTEN 
RAD52 RAD54L RBM17 
fRUNX1 RUNX3 SDCI 
TAP1 TAX1BP3 TGFA 
TMSB4X INFRSF10A 
TNFRSF1OB TNFSFIO 
TNFSF9 TOP2A TOP2B 
TP53 TP5313 TP53TG1 
TP73 rems UBE2C 
UGT1A1 UGT1A3 
UGT1A8 VDR WRN XAF1 

,XIAP XRCC2 XRCC3 
.P(RCC4  

PRC1 (3.44) RAD52 (7.35) 
RAD54L (8.38) TOP2A (5.88) 
TYMS (3.69) UBE2C (9E) 
UGT1A8 (3025) WRN (3.29) 
bRCC2 (5.72) 

IABCBI (-3.59) AREG E 
119.30)  BIRC3 (-2.84) BTC (-
3.47, -22.42) CD44 (-5.46) ; 
CDKN1A (-7.85, -4.44) 
CYP3A4 (-7.84) CYP3A5 (-
34.94) EGFR (-12.64) ERBB41 
(-3.94, -3.33) EREG (-25.83) - 
FOX01 (-2.47, -3.13) HBEGF, 
(5.28, -5.37) HSPAS (-2.00) 
MAP2K3 (-3.18, -3.56) MCL1 
(-3.34) NFKBIA (-4.00) PLK3 
(-224) PRNP (-3.95) PTEN 
2.30,-2.56) SDC1 (-2.52) 
TMSB4X (-2.05) TNFRSF1013 
(-2.25) TNFSF10 (-7.51) 
TNFSF9 (-2.43) VDR (4.07) 

39 
(12+27) 
(57.4%) 

IADD3 ADRB2 MR1C1 
1AKR1C3 AMOTL2 
lARL61P5 ASNS BNIP2 
•C100RF10 C100RF116 
CEBPG COX2 CTH CTSH 

:ICYCS CYP26A1 CYR61 
300174 DHRS3 DKKI 
-IDUSP1 DUSP5 EGR3 

• iElF1 EPHA2 GARS 

BEXAROTENE 	IGPM66 HERPUD1101 
11ER2 IGFBP6 IL15 ITGB6 

(rargret, Targreln, 68 
) 	

ITPI KLF10 
74781in-941. Ta 	

fITM2A
grelYn.:i 	KRT15 KRT

R
17 LOXL2 

Targrexin) 
-IMAF MAFF MLLT11 
-IMMPI MTHFD2 ODC1 

.
IPER2 PLAT PLAUR 
.1.PLOD2 PNO1 PNRC1 
{RARE RB1 RXRB S100A9 
!SCD SFRS2 SIAH2 
-SLC7A1 SLC7A5 SMAD5 • 
SPARC TGM2 TM4SF1 

ITSC22D3 UAP1 VAMP8 
.XBP1 

.7.1;;•::.;;;.4 

Cellular  

-:AKR1C1 (31.20,14.60, 
19.24, 4.57) AKR1C3 (3.54) 
CYP26A1 (99.46) KRT15 
K2.99) PER2 (3.13) PNOI 
K3.43) RARB (2.96) RXRB 
K2.45) SLC7A1 (3.17) 

LC7A5 (2.98) UAP1 (2.13) 
XBPI (2.26) 
ADRB2 (-10.39) AMOTL2 (-

.31) ARL6IP5 (-3.81, -3.50) 
ASNS (-3.65) CTH (-4.18) 
CTSH (-3.47) CYR61(-3.69, -
2.81, -3.06) DDIT4 (-2.17) 
DKK1 (-16.44) DUSP1 (-5.64) 
GPM6B (-11.99)101 (-2.07) 
IGFBP6 (-3.88)11.15 (-2.46) 
81G86 (-21.40) ITM2A (-3.63) 
TPR1 (-2.44) KLF10 (-2.47) 

KRT17 (-5.21) MAF (-2.53, -
3.02) MAFF (-3.57) MMP1 (-
5&24) PLAUR (-5.48) PLOD2 
(-2.46) S100A9 (-226) SCD 
4.09, -15.46, -10.15) T0M2 
-6.85, -4.62) 

214 8.93 :12.16 

Cellular » CI monoclonal antibodies 
• 
C ender » CI monoclonal antibodies >> Receptor tyrosine Iciness 

CETUX1MAB 
(Erbitux) 

; 1 	tEGFR 
-; 

:1 	. 
(OH) 

(100.0%) 
::EGFR (-12.64) 	; 
-2 ,  

12.64 ;0.00 0 

TRASTUZUMAB : 2 'EGFR ERBB2 ) 	1 'EGFR (-12.64) 12.64  I 0.00  • 



VEGFA 

CD52 
ALEMTUZUMAB 

(Camped), 
Mebeempath) 

... 

BEVACIZUMAB 
(Av-astin) 

1 CD33 

5.80 0.00 :  0 

2.60 259 2.60 

1 
(0+1) : CD33 (-3.02, 4.56) 

(100.0%) 

(0+1) 'C052 (-5.80) 
(100.0%) 

1 
(1+0) NEGFA (2.60) 
	( (100.0%) 

EDRECOLOMAB 	1 1TACSTD1 
• 

(Panorex) 	; i 	 

329 0.00 
GEMTUZUMAB 

: 	(MYloterg) 	. 

Cellular » Tyrosine kinase inhibitors 

  

    

AXITINIB 	. 6 

BOSUTINIB 	1  3 IABL1 

CEDIRANIB 
2 

(Recentin) 
1 

DASATINIB 11 ; 
(SPOcel) 

• 
jSRC STATSBYESI 

FLT4 KDR KIT 
PDGFRA PDGFRB 

• •• 	•• 

BCR SRC 

IFLT1 FLT4 

ABL1 ABL2 BCR EPHA2 
FYN KIT LCK PDGFRB 

 	• 

ERLOTINIB 
(Terceve) 

1 	EGFR 

FLT1 (4.68) FLT4 (2.80) 
KDR (-2.85, -2.51) KIT (- 

(833%) :A.58) 

 
(O+5)38.04) PDGFRA 	- 

04.0  AB U (158)
) 
 SRC (2.09) 	2.69 ; 2.84 189 

'1 	BCR 
(100.0%) 	

(.40 
 

2 
(0+2) 	iFLT1 (-2.68) FLU (-2.80) 	2.74 10.00 ; 0 

(100.0%) 

ABL1 (358) SRC (2.09) e 
	YES1 (2.33) 

(3t3t BCR (54.5%) (-38.04) 40) FYN (-2.59) KIT 

EGFR (-12.64) 

5 
10.12 0.00 	0 

3 

Cellular » Tyrosine kinase inhibitors » All 

	

8.51 1 2.67 	72 

.( 

	

12.64;0.00 	0 

lABCG2 ADORA1 AREG 
AVEN CGRRF1 
COL4A3BP CORGI C 	-; 
CYP1A2 CYP2C19 
CYP2C9 CYP2D6 CYP2F1 
CYP3A4 CYP3A5 DUSP3 - I 

22 
48 DUSP9 EGF EGFR EPOR 

(5+17) 
EPS15 ERB82 ESR1 	

(45.8%) FGF6 GADD45A 
GADD45G GARS GCLC 

-r,GNB2 GUCY2D HBEGF 
FI6 118 LEPR MAPK1 
MAPK3 PALM) NFKB1 

(NPTX2 NRL OSMR 

CYP2C9 (327) CYP2D6 
(3.52, 3.15) EGF (16.93) 
GCLC (7.00, 3.83) NRL 
(2A5) 

lADORA1 (-2.74) AREG (.1  
`119301 COL4A3BP (-2.58) 
CORO1C (-3.41, -5.23) 
-(CYP2F1 (-2.63) CYP3A4 (-
7.84) CYP3A5 (-34.94) EGFR 
(-12.64) HBEGF (-5.28, -
5.37) IFI6 (-729) ILB (-16.97) 
LEPR (-22.59, -4.51) NPTX2 
(-11.45) OSMR (-5.11, -3.52) 
PHLDA2 (-3.07) C/S0X1 (- 

13.20 6.42 66 
GEFITINIB 

(Irease. Gressel, 
Tarceva) 
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(tierceptin ) 	
' 	 . (50.0%) ; 

(0+1) 

--: - - - 	 ........z 	- - - • - • 
Cellular >> CI monoclonal antibodies » Anti-CD20 	

I 

RITUXIMAB 	 ! 	1 	li 

(Rituxan ) 	
1 MS4A1 	 :I (1+0) -)MS4A1 (7.61) 	 II 761 ; 7.61 , 761 

, (100.0%) li 	 ": 	! 	Ei . 	. .. .. 	. 	. 	. 	.. 	.. 	. 	. 

TOSITUMOMAB 
MS4A1 	

I.  
7.61 1 7.61 !; 761 (1+0) 	'MS4A1 (7.61) 

• 
(13exxad 

- 	• 	 (100.0%)  

:Cellular >> CI monoclonal antibodies » Other 



11 
(3+8) 

(37.9%) 

ABL1 (3.58) DDR1 (3.07, 
'2.69, 3.21) VEGFA (2.60) 
ABCB1 (-3.59) BCR (-2.40) 
FGFR3 (-8.75) IGF1(-5.82, -
-4.31, -5.16, -5.25) II2RA (-
2.77, -4.16) KIT (-38.04) 
PDGFRA (-421, -4.58) WT1 
(-2.49) 

• • • 	• 	 • 

SORAFENIB 
(Neale) 

 

1BAK1 MX BCL2 BCL2L1 
.ACL2L11 BID BRAF 

18 /CASP3 CASP8 CYCS 
E1FLT3 FLT4 KDR KIT MCL1! 
:PDGFRB RAF1 XIAP 

 

     

SUNITINIB 
(SU-11248, Sulent) 

(BRAF CSF1R FLT1 FLT3 
,! 11 (FLT4 KDR Kn-  PDGFRA 

1PDGFRB RAF1 RET 

2.68 0.00 

206 

i 	IPILDA2 OSOX1 RBM7 .; 
APA1 SFN SIG TGFA 
ITNFRSF1B  	• 

IABCBI ABCG2 ABL1 
• iiAKT1 BCL2L1 BCR BIRC5 

lCCND3 CD69 CSF1R 
p0R1 FGFR3 FRAP1 

• 29 'll-IMOX1 IGF1 IL2RA KIT 
6.CK MAPK1 MAPK3 
INFKB1 NTRK1 PDGFRA : 
1PDGFRB RB1 RELA RET 

• 1VEGFA WT1 	 . . 	. 	. 
larri BIROS CCND1 

LAPATINIB 	I ;CCNE1 CDK2 CDKN1B 
(Tycerb, Tykerb) 	11  EGFR ERBB2 ESR1 

• .IMAPK1 MAPK3 • •• 	...... 	• 	• • 	.... • • •• • • 	• • 	• 	• 

MATINS 
(Gleevec, Glint) 7.04 3.06 31 

• 
'CCIsID1 (-2.52) EGER (- 
1264) .. _ . 

CCNE1 (5.62) 

6.93 5.62 51 

4.99) SKI (4.75, -2.71, -3.52)11 	:1 

:.• • 

3 
(1+2) 

(27.3%) 

LESTAURTINIB 	- 1 FLT3 	 (0+1) 	FLT3 (4.47) 	 8.47 0.00 	0 
(100.0%) 

ABL1 (3.58) 
'ABL1 BCR KIT PDGFRA 	4 	1  5 'PDGFRB 	 /1+  ,1, >KRKIT (-38.04) 

kvvm"/ IPDGFRA (-4 21, -4.5B) 

SEMAXANIB 	! 1 KDR 	
00

(0
0
1)

50 
 KDR (-2.85, -2.51) 

: 

NILOTINIB 
(Keiek) 

BCL2L11 (3.13) BRAF (2.27) 
ASP3 (2.14) CASP8 (8.85, 

2.67) 
FLT3 (-8.47) FLT4 (-2.80) 	7'63 

KDR (-2.85, -2.51) KIT (- 
 	48.04) MCL1 (-3.34) 

13RAF (2.27) 
7 	FLT1 (-2.68) FLT3 (-8.47) 

(1+6) 	.FLT4 (-2.80) KDR (-2.85, - 
(63.6%) 	.51) KIT (-38.04) PDGFRA 

4.21, 4.58) 

3.32 
9 

(4+5) 
(50.0%) 

73 

20 8.76 . 2.27 

. 	2 VANDETANIB 	• 
(2actima) 	2 • lEGFR KDR 	 i (0+2) 

• i 	 (100.0% 

`EGFR (-12.64) KDR (-2.85, -
2.51) 7.66 i 0.00: 0 

Cellular >> mTOR inhibitors 

Cellular » mTOR inhibitors >> All 

2 ^ 	RPS6KB1 (220, 2.29) 	11, 
(1+1) 	:i 	 ' 2.38 	2.25 '4 37 

(33.3%)  . CND1 (-2.52) 	 : 	• 
. 	3 	E!RPS6KB1 (2.20, 2.29) 

(1+2)  ';CCND1 (4.52) CCND2 (- 
7.50, 4.63, -13.98) 

;Cellular >> Cyclic-dependant kinase inhibitors 

Cellular >> CyclIn-dependant kinase inhibitors >> All 

FLAVOPIRIDOL !BAG1 BAX BCL2 BCL2L1 	13 	lCASP3 (2.14) GASPS (8.85, .! • 
(HMR-1275 Afrocidib) 135 -113ID BIRC3 BIRC5 CASP3 	(7+6) 	.67) CCNB1 (3.17) CDC2 	3.91 ,  

ICASP8 CASP9 CCNB1 	(37.1%) -(2.92) CDK6 (2.18, 2.25) 

TEDASIROLIMUS 
(Tor sell 	6  

EVEROLIMUS 
(Certicam 

IccNID1 EIF4EBP1 ESR1 
FRAP1 RB1 RPS6KB1 

••••••••• .. 	---• 	•• 	---••• 
tAKT1 CCNO1 CCND2 
1CCND3 EIF4E EIF4EBP1 
1E1F4G1 FRAN RB1 RPS6 
RPS6KB1 

/ 
4.38 2.25 20 

3.04 60 El 

71 

0 
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ICCND1 CDC2 CDK2 	.1 
CDK5 CDK6 CDIC7 

jCOKB CDK9 CDKNIA 	 /BIRC3 
ICDKNIB CYCS DIABLO 

1EGFR H2AFX HTRA2 
1/24APX14 MAPK8 MCL1 
{PARP1 PYGM RBI TP53 

IXIAP 

CDKI3 (2.39) PARP1 (2.68) 

(-2.84) CCND1 (-2.52) 
CDKN1A (-7.85, -4.44) EGFR 
(42.64) MAPK8 (-2.06) 
MCL1 (-3.34) 

BAX BIRC5 CASP3 	1 CASP3 (2.14) CDC2 (2.92)  

ROSCOVITINE 17 
(Seliciefib 

CASP9 CDC2 CDK4 CDK5 	5 
CDK6 CDKN1A CYCS 	I 	(3+2) 
DIABLO MCL1 PDCD8 	'1 (29.4%) 

CDX6 (2.18, 2.25) 
3.35 	2.43 

CDKN1A (-7.85, -4.44) MCL1  
42 

I RB1 SP1 TP53 XIAP (-3.34)  
Cellular >> Other 

Cellular ,> Other P.> All 

! 	1  
AFLIBERCEPT 	

; 1 	VPGFA 	 :; 	(1+0) 	VEGFA (2.60) 

	

(VEGF Trap) 	 (100.0%)  1  . 	. 	. 	. 	. 	. 	 . 	. 

	

DENILEUKIN 	 .f 	T 	: 

2.60 	' 2.60 i 
4 

259 

DIFTITOX 	3 IIIL2RA IL2RB IL2RG 	''. 	(0+1) IL2RA (-2.77, -4.16) 3.47 10.00 0 
(Ontak) 	 (33.3%) 	: t 

Other! Ungrouped 

Other I Ungrouped  >> Other 

btheriUngrouped » Other » Other ... 	 . 	..... 	. 	 . 	. 
OBCI31 ABCG2 ABL1 ABU (3.58) AKAP12 (4.65, 	: 

.1ACAA2 ADCY9 AFAP1 
iAKAP12 AKR1B1 AKT1 

2.82) AKR1B1 (18.32) 
ATPBAI (3.45) AIR (2.33) 	• 

ALAS1 ALDH6A1 ALDOC I BACH2 (2.04) BAMBI (2.21) 
ALG13 ALOX5AP ANK3 BECN1 (2.18) BLVRB (2.08) 
ANKRD12 ANPEP ANXA2 
AP3S1 AOP9 ARL6IP1 

BLZF1 (2.70) CAPN10 (2.13, 
7.15, 2.57) CASP3 (2.14) 	• 

ARL6IP5 ARL7 ARMC9 	 CASP8 (8.85, 2.67) CCNB1 
ASNS ASST ATP1B1 	 43.17) CCNB2 (4.19) 
ATP2B1 ATP2C1 ATP5A1 CDC42BPA (2.48) CDKN2A 
ATP6 ATP8A1 ATR .(18.18, 9.22) CDKN3 (5.50) 
AZGP1 BACH2 BAMBI •CHEK1 (4.69) CHEK2 (2.55) 

•IBAX BCL2 BCL2A1 CHGB (3.36, 6.71) CLGN 
IBCL2L1 BCM01 BCR 0.78) CMTMB (3.87) DNMT1 

ARSENIC TRIOXIDE IBECN1 BHLHB2 BID 246 (2.20) DNMT3B (4.55) 
(Arsenlle, Amenolle, 
Arsodent Gaudette, 

49 IBIRC5 BLVRB BLZF1 
6 'SNIPS BNIP3L BPI 

(91+154+1 DUSP4 (2.60) EPHX1 (4.56) 
ERC2 (7.66,17.63) FGFR1 6.01 	5.42 • 99 

Claudetite, Trisenox) 11RDG1 BTBD2 BTBD3 (49.6%) ,(6.81, 6.75, 7.28, 9.06, 5.07, 
:C140RF105 C160RF58 	 .6.12) FOXRED2 (2.33) FRK 
IC5ORF13 C60FtF48 	 X20.73) FTH1 (2.42, 2.32, 
:(C8ORF4 CACNA2D2 2.35) GABPB2 (3.34, 5.13) 
•ICAPN10 CAPZB CARS GCLM (38.53) GSTPO 	• 
:CASP10 CASP3 GASPS . (1629) GSTP1 (3.00) HCG18 
ItCASP9 CAV1 CAV2 '12.45, 2.85, 2.24) HCRTR1 
ICCDC102B CCDC52 	 •;(2.33) HIG2 (9.01) HIST3H3 
.ICCL15 CCL2 CCL23 	 .1(2.04) HMGA1 (2.56, 6A5) 
iCCNA1 CCNB1 CCNB2 	 IHSPAIA (4.07. 2.39) HSPB1 
ICCNDI CDID CD44 CD52 	(4.23, 3.70, 3.27) IERD1 
i•CD70 CD86 CDC42BPA 	(6.54, 6.75) IGFBP2 (2.42) 
.00073 COKNIA CDKN2A 	1K8KE3 (2.08, 2.59, 3.48) 
1CDKN2B COKN3 CEBPE 	1CICH (2.10)10012 (4.05) 
-10EP57 CFB CFLAR 	

I 	
LF (2.46) KYNU (2.22, 
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HEK1 CHEK2 CHGB 
CII13L1 CHST6 CIDEB 
CITED2 CKAP4 CLC 
CLEC7A CLGN CMTM8 
CNOT2 COBLL1 
COLECIO COPS5 CRESS 

RH CRIMI CSF2RB 
CSH1 CSPP1 CSRP3 
CST3 CTNNA1 CTSH 
CX3CL1 CYB5R3 CYBA 
CYBRDI CYCS CYLD 
CYP1A1 CYP39A1 
CYP3A43 CYTL1 DAXX 
DAZ4 DBC1 DDIT3 DEFA1E; 
DEFA4 DIGO DNAJB4 
DNAjC9 DNMT1 DNMT3A 
DNMT3B DUSP4 
DYNCIH1 DYRKIB EBI2 
EGFR EGR1 ELA2A 

IENDOGL1 EP300 
EPB41L2 EPI-1X1 EPX 
ERC2 ERGIC2 ESR1 
ESR2 EVL F3 FAM11013 
FAM46C FANCC FAS 
FASLG FBLNS FBXL7 
4FGFR1 FGEFt2 FGR 
Ft4BP1L FOS FOXRED2 
FRK FSCN1 FTH1 FYI3 
GABBR2 GABPB2 
GADD45A GBA GCLM 
GIMAP6 GIT2 GJA1 GLA 
GNAL GPM6A GPR30 
GPR44 GPRC5D GPX1 
GRAMD3 GRK4 GSTA1 
GSTP1 GSTZ1 H2AFX 
HCG18 HCRTR1 HGF 
HIF1A HIG2 HIST1H2BM 
HIST1H4C HIST3H3 HK1 
HLA-B HLA-C HLA-DRA 
HLA-F HLA-G HMGA1 
HMGB2 HMGN2 HMOX1 
HS017132 HSF1 HSP27 
HSPA1A HSPA4 HSPAS 
HSPA6 HSPB1 HTATIP2 
ICAM3 ID11D2 IDS IER2 
IF116 IFIH1 IFNA2 IFNG 
IFRD1 IGFBP2 IGFT3P7 
KBKB IL12RB21L241W 

ILBRB INPP5B INSM1 
QCH IRF1 ITGA2B 

ITGAM ITG61 ITGB3BP 
ITGB7 ITM2A JUN JUND 
KCNH2 KCTD12 
KIAA0087 KIAA1609 
KIF2113 KITLG KLF11 
KLF5 KRT6A KYNU 
LAMC1 1AT LGALS9 
LGMN LHFP LFIX6 LSP1 
LTC4S MAFF MAFG 
MAFK MANIA1 MAOA 

2.53) LAT (244) MAFG 
(3.54, 5.15) MAP7 (4.36, 

:4.74) MCM2 (3.39) ME1 
.(8.79, 22.62, 9.07) NPAS1 

:X4.81) NUP107 (2.16) ORC4L 
12.05) PAQR6 (2.43) PARP1 
X2.68) PAWR (2.19) PIR 
0.63) PTRH2 (2.31) RNF24 
X2.24) RPL23 (5.58) 
:RPS6K81 (2.20, 2.29) 
:RSL1D1 (2.55) SCPEPI 
.)(2.35) SLC2A1 (22.83) 
$LC44A1 (2.84) SLC5Al2 
(6.44, 4.94) SMC4 (2.40) 

OD1 (2.68, 2.37) SOX4 
(2.17) SYNJ2 (4.91, 9.38) 

:TERT (3.67) TFAP2C (3.61) 
;TNERSF25 (7.01) TOP2A 
.X5.88) TP53111 (2.08, 2.00) 
lirRIP13 (8.20) TRMT1 (2.04) 
.,TYMS (3.69) UBE2C (9.47) 
UCHL1 (26.51) VEGFA 

-;(2.60) WDR12 (4.78) ZMYM2 
(3.03, 4.70) ZNF334 (12.87) 

.:ZNF682 (3.69, 7.03) ZW1NT 

..(6.72) 

.ABC131 (-359) ACAA2 (-
2.69) ADCY9 (-2.46) 
ALDH6A1 (-2.90) ALDOC (-
4.73) ALOXSAP (-5.07, -7.13) 
ANK3 (-9.06, -7.92, -7A3) 

.ANPEP (-5.41) AQP9 
3.82) ARL6IP5 (-3.81, -3.50) 

ARMC9 (4.30, -5.49) ASNS 
(-3.65) ASS1 (-2.76) BCL2A1 
1-18.59, -218) BCR (-2.40) 
13HLH132 (-2.28) BTBD3 (-
2.40, -2.31) CACNA2D2 (-
17.47) CAVI (-22.26, -24.68) 
CAV2 (14.35, -7.56) 
CCDC102B (-2.74, -2.50) 
CCL15 (-4.50) CCL2 (4.86) 
CCL23 (-15.78, -18.04) 
'CCND1 (-2.52) CD44 (-5.46) 

1CD52 (-5.80) CD86 (-5.13, -
2.01) CDKNIA (-7.85, -4.44) 

-!CPB (-9.87) CHI3L1 (4.97, -
12.11) CHST6 (45.14) 
CITED2 (-2.04) CKAP4 (-
3.35) CLEC7A (-2.69, -3.19) 
COBLL1 (-3.44) CREB5 (-

.32, -11.86) C5F2RB (-2.47) 
1CST3 (-2.29) CTSH (3.47) 
CX3CL1 (-3.73, -9.86, -4.60) 
:CYB5R3 (-2.89, -2.40, -2.01) 
;CYBRD1 (-2.20) CYTL1 (-
.%.17) DBC1 (-3.01) DKK1 (-
N6.44) EBI2 (-5.77) EGFR (-
12.64)  EGR1 (-6.04) ELA2A 



209 

.1MAP2K3 MAP2K4 	 i(-4.13) 
,MAP2K6 MAP7 MAPK1 	.TAM1108 
'MAPK14 MAPK3 MAPK7 
MAPKI3 MAPK9 MARCH2 
MASK MCF2L MCM2 ME1 
MK1671P MMP1 MMP2 
MMP28 MMP9 MPL MPO ' 	12.23) 

EVL (-2.26) F3 (-3.63) 
(-3.73) FAM46C (-

2.08) FAS (-5.93) FBLN5 (-
2.08) FBXL7 (-4.06) FGFR2 
(31.03, -2.09, -16.52) FGR 
6.72, -9.45, 4.54) FYB (-

GIMAP6 (-2.66) GJA1 
MFtPS16 MSC MSRB2 	 (-9.56) GPM6A (-34.94) 
MT1E MT1G MT1H MT1L GRAMD3 (-2.12) HGF (-2.73, 
WU MT2A MTA1 4.54) HLA-DRA (-4.55) 
MXRA7 MYBL1 MYC HSD17B2 (-17.74)1-1SPA5 (- 
MYCN MY01/3 MYST4 2.00) HSPA6 (-4.66)101(- 
I4413P1 N4BP2L1 NAB2 12.07)102 (-2.96, -3.38)1F116 
NAV3 NCF1 NCF2 ND4 (-3.75, -3.71)1L6 (49.79) 
1NEU3 NFE2L1 NFKBIA 1L8RB (-3.46)1RF1 (-2.23) 
INFKBIE NME1 NPAS1 	• 	1TGAM (-3.25)1TGB3BP (- 
INPTX2 NR3C1 NUCB2 	 246) ITM2A (-3.63) JUN (- 
1NUDT18 NUP107 OBSL1 	 2.62) KCTD12 (462) KITLG 
;C1RC4L 0S9 P4HA1 	 (-2.48, -3.23, -6.48) KRT6A (- 
;P53AIP1 PAFAH2 PAOX 	 11.07) LGALS9 (-2.05) 
PAQR6 PARP1 PAWR LGMN (-2.41) LHFP (-3.42) 
PCNA PCSK5 PDCD4 LSP1 (-2.10) LTC4S (-2.70) 
POE4A PDE4B PDE4D1P .MAFF (-3.57) MAN1A1 (- 
PDUW PDPKI PDZD2 i2.01) MAOA (-3.11) MAP2K3 

“PECAM1 PEX3 PGC PGF .'(.3.18, -3.56) MAP2K6 (-4.53) 
PHLOA2 PIGO PIK4CA :NAPK8 (-2.06) MARCH2 
PIR PKNOXI PLAUR -3.08) MMP1 (-58.24) 
PLEKHO1 PLXNC1 PML 'MMP2 (-4.48) MMP28 (4.08, 
PPGB PPIH PPP1CB MMP9 (10.90) MT1E 

1PRG3 PRKCB PRR16 (-15.67) MTIG (-11.42. -6.38) 
E:PRSS1 PSMB6 PSMB8 ;MTIH (415, -8.00) MT1L (- 
PTGFR PTRH2 P1101 11108) MT1X (4.45, -9.49) 

-:PURG PXDN RAB27B 'MT2A (4.59, 4.15) MXRA7 
AACGAP1 RAPGEF4 -2.88, -4.06, -3.93, -3.20) 
RARA RASSF8 RBMX MY01B (-3.04, -2.30, -2.61) 
BELA RERE RFC2 RGS2 INAV3 (4.48, 4.99) NCF1 (- 
IRNASEH2A RNF144A -330) NCF2 (-3.56) 
1RNF24 RNF6 ROB01 ,NFKBIA (400) NPTX2 (- 

:RPL17 RPL18A RPL23 	 .11.45) NUCB2 (-3.02, -3.50) 
)RPL7 RPS15A RPS6KB1 AVUDT18 (-422) OBSL1 (- 
1RRBP1 RSLID1 RYK 1.40, -4.33) P4HA1 (-2.49) 
S100A10 3100A8 S100A9 PDE4B (-5.96) PDE4D1P (- 
;sm-B2 SCAMPS 1.65, -2.114.32, -2.90) 
ISCGB2A2 SCPEPI SCT !PDLIM7 (-2.16) PDZD2 (- 
1SDC2 30C4 SELP 3304) PECAMI (-4.62) PGC 
ISERPINB1 SERTAD2 A-3.76, -25.02) PGF (-2.56) 
`GFRS5 SH3GL2 SIGLEC6 tPHL0A2 (-3.07) PLAUR (- 
.:.SLC14A2 SLC15A1 PLEKHO1 (-2.69) PML ' 
3.SLC1A2 SLC22A18 	 (-2.88, -3.32, -3.67, -3.53) 
iSLC2A1 SLC44A1 	 PPP1CB (-5,15, -2.92) 
1LC5Al2 SLC6A5 	 PRR16 (-16.52) PTGFR (- 
:SLCO3A1 SMAD1 SMC4 7.80) PXDN (4.39, -3.20) 
-1SOD1 S0X18 SOX30 RASSF8 (-5.90, -17.88. - 
130X4 SP1 SPTAN; 2.19, -10.81) RGS2 (-9.73) 
•IST6GALNAC4 STAI31 RNI-144A (-2.56) RPL17 (- 
iSTAT1 STATH SULF1 	 3.08, -2.59, -2.80) RPL7 (- 
iSUSD5 SYN3 SYNJ2 	 2.15, -2.41) S100A8 (-10.2.8) 
TCF4 TERC TERF1 S100A9 (-226) SDC2 (-3.99) 

iiTERF2 TERT TFAP2C ,SELP (450) SERP1NB1 (- 
}17F1 TGFBR2 TIMP1 	 2.41)_3113Gt-2 



SMAD1 (-3.04) SUSD5 (-
2.47) TCF4 (-3.68, -2.69) 
TGFBR2 (-3.67, -4.16) TIMP1 
(4.76) TIMP2 (-3.34) 
TNFAIP3 (-3.78, -3.05) 

:TNFAIP8 (-3.52) TNFSF13 (-
4.94) TPT1 (-2.57, -2.61, - 
2.20) UBE2D1 (-2.48) VNN1 
:(-2.97, -2.90) lArn (-2.49) 

:GAMMA (2.41, -2.89) 

     

     

     

     

     

     

CL2L11 (3.13) CASP3 
• .(2.14) CASPB (8.85, 2.67) 
.1.CYP2C9 (3.97) CYP2D6 
13.52, 3.15) NFKBIB (2.90,  
:2.95, 2.86) PARP1 (2.68) 
:PMAIP1 (12.40) PSMBS 
".(2.22) 

• 3.99 ! 4.28 

:BIRC3 (-2.84) CCND1 (-2.52) 
ECDKN1A (-7.85, -4.44) 
CYP3A4 (-7.84) HSPA5 (- 
i2.00) JUN (-2.62) MAPK8 (- 
2.06) MCL1 (-3.34) NFKBIA 
(-4.00) 

83 

 

.CASP3 (2.14) CYP19A1 

.1(2.64) NRG1 (2.37) PARP1 
. (2.88) 
CCND1 (-2.52) IL1B (-12.47) 
IL6 (49.79) PTGS2 (46M4,-
32.79) 

  

  

12.38 2.46 57 

IABCC1 (7.70) IKBKB (2.08, 
2.99, 3.48) 

-,ABCB1 (-3.59) CD59 (-8.71, -
-A.89, -4.77, -7.00) CUGBP2 
*7.53, 4.05) CYP3A4 (-7.84) 
JUN (-2.62) MAPK8 (-2.06) 

:NFKBIA (-0.00) 

, 	. 

4.96 5.21 49 

••••••,41. 

- 
:ABCB1 (-3.59) CYP3A4 (- - 
- 2.84) CYP3A5 (-3414) : 

15.46: 0.00 
	

0 

IBC121_11 (3.13) CASP2 4.07 : 3.36 : . 71 .: 
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TIMP2 TMEM158 TNF 
TNFAIP3 TNFAIP8 
TNFRSF1B TNFRSF25 

:;TNFRSF9 TNFSF13 
:,TNFSF8 TOP2A TP53 
•TP53111 TP73 TPT1 
iTRA2A TRAF3IP2 TRIM16 .  
ITRIP13 TRMTI TSC22D3 
070,38 TXNIP TYMS 
JUBE2C UBE2D1 UCHL1 

1IJCP2 VEGFA VNN1 
tINDR12 WDR82 WSB2 
NYT1 XIAP XRCC6 ZFP36 
1ZFP36L1 ZMYM2 ZNF334 
.:ZNF37A ZNF6B2 ZNF771 
ZWINT 

AKT1 APAF1 BAK1 SAX 
BCL2 BCL2L1 BC1.201 
BID BIRC2 BIRC3 BIRC5 
IGA9 GASPS CASP7 

I 	CASP8 CASP9 CCND1 
•CDKN1A CDKN1B CFLAR 
•CYCS CYP1A2 CYP2C19 
CYP2C9 CYP2D6 CYP3A4:; 
IDDITS DFFA DIABLO 	; 	18 BORTEZOMIB 	61 'HIFlA HSPA5 HTRA2 JUN 	(9+9) 

(Veleads) rMAP2K1 MAP2K4 MAPK1 	(29.5%) 
IMAPK14 MAPK3 MAPK8 
MCL1 NFKB1 NFKBIA 
'NFKBIB NFKBIE PARP1 
1PDCD8 PNVIIP1 PSMB1 	• 
PSMB2 PSMB5 PSMDI 
PSMD2 RAF1 RB1 RELA 
SFN STAT3 TNF TP53 
ITRAF2 XIAP 

AKT1 BIRC5 CASP3 

CELECOXIB 
(Cerebra, Celebrex) 

1CCND1 CYP19A1 116116 
17 IMAP2K1 MAP2K2 NRG1 

E iPARP1 PDPK1 PTGS2 

8 
(4+4) 

(47.1%) 
iRELA STS SULT2A1 NF 

• • 

iABCB1 ABCC1 CD59 

COLCHICINE 
CUGBP2 CYP3A4 IKB/03 
PUN MAPK8 MAPK9 	9 

(Col-probenecid• 	21 ,IMEFV NFATC4 NFKB1 	(2+7) 
Colbenemld, Condylon, 

	

NR3C1 PTK2B 	(42.9%) 
Prober-C) 	RALBP1 RELA TAT TP53 

ITUBB1 TUBB2A 

OBUMERSEN 
(Genasense, 2 IBCI-2 IGH-6 
Augmerosen) 

TEGAFUR 	1 1 .•CYP2A6 
(UFT) 

. TIPIFARNIB ABCB1 CYP3A4 CYP3A5 -I, 	, M3 I 4 	 ' (Zernestra) ,UGT1A1 	 • (75.0%) 

VORINOSTAT 	:, 47 :IAKT1  BAK1 BAX  BCL2 	1 	17 
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(Zolinza) 	IBCL2A1 BCL2L1 BCL2L11 (10+7) 
. 	BID BIRC2 BIRC3 BIRC5 ; (36.2%) 

CASP2 CASP3 CASP7 
ASPS CASP9 CCND1 
OKN1A CDKN1B CELAR 

CYCS CYP1A1 CYP1B1 
DIABLO ERBB2 HDAC1 
HDAC2 HDAC3 HDAC6 .; 
HDAC8 HIST3H3 HTRA2 
MAP2K1 MAPK1 MAPK14 
MAPK3 MAPK8 NFK81 
PARP1 PDCD8 RAN 
RARB RB1 RELA TNF 
TNFSF10 XIAP 

     

(2.27) CASP3 (2.14) CASP8 
(8.85, 2.67) HDAC1 (&44) 
HDAC2 (4.18) HDAC6 (2.00) 
FIIST3H3 (2.04) PARP1 
(2.68) RARB (2.96) 

    

    

    

    

    

    

    

BCL2A1 (-1&59, -2.78) 
BIRC3 (-2.84) CCND1 (-2.52) 
CDKN1A (-T.85 -4.44) 
CYP1B1 (-3.87) MAPK8 (-
,2.06) TNFSFIO (-7.51) 
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CLAIMS 

	

1. 	A method for predicting the relative efficacy of a plurality of drugs for treating a 

cancer in a patient comprising: 

	

5 	- characterizing molecular anomalies of a tumour sample from the patient in 

comparison to a normal sample from the same patient, thereby determining 

the deregulated genes in the tumour; 

- providing a database comprising the target genes for each drug of the 

plurality of drugs; 

	

10 	- determining a score for each drug of the plurality of drugs essentially based 

on the percentage of deregulated genes among the target genes for each drug 

in the tumour sample from the patient, thereby a higher score is predictive of a 

higher relative efficacy of the drug for treating the tumour in the patient. 

	

15 	2. 	The method according to claim 1, wherein the step of characterizing 

molecular anomalies of a tumour sample comprises determining the genes 

differentially expressed in the tumour in comparison to the normal sample, and/or 

determining the gain or loss of gene copy number and/or detecting the presence of a 

mutation in a gene. 

20 

	

3. 	The method according to claim 2, wherein the step of characterizing 

molecular anomalies of a tumour sample comprises determining a fold change (F) for 

the differentially expressed genes and/or for the gain or loss of gene copy number 

and, optionally, further determining the intensity of the gene transcription (Int) for the 

	

25 	differentially expressed genes. 
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4. 	The method according to any one of claims 1-3, wherein the target genes for 

each drug are classified in the database into the major target genes (MC), the minor 

target genes (Mc) and the resistance genes (CR). 

5 	5- The method according to anyone of claims 1-4, wherein the score (W) for a given 

drug is determined by the following algorithm: 

Ec Fc>2 
W = P z 	 

nCF c>2 

wherein 

W is the score for the given drug; 

10 	P is the percentage of target genes for the given drug which are deregulated in the 

tumour of the patient; 

z is an optional multiplication coefficient associated to the presence of a mutation in a 

target gene of the given drug ; 

is sum; 

15 	Fc>2 is the fold change of each deregulated target gene for the given drug with a Fold 

Change higher than 2; 

ncFc>2 refers to the number of target genes for the given drug with a Fold Change 

higher than 2. 

20 	6. 	The method according to claim 5, wherein Fe>2 is the Fold Change of each 

over-expressed target gene for the given drug with a Fold Change higher than 2 and 

ncFc>2  is either the number of target genes for the given drug with a Fold Change 

higher than 2, or the number of over-expressed target genes for the given drug with a 

Fold Change higher than 2. 

25 
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7. The method according to any one of claims 1-4, wherein the score (W) for a 

given drug is determined by the following algorithm: 

 

( Ecm  Fcm 	 EcmFcm ) 

g1 z1 	 C12 Z2 - 
niCM 	 n2Cm 

( ECR FCR ) 
	  q3  z3  

n3CR 

 

W=P 

 

  

wherein 

	

5 	W is the score for the given drug; 

P is the percentage of target genes for the given drug which are deregulated in the 

tumour of the patient; 

Z is sum; 

CM refers to major target genes for the given drug; 

	

10 	Cm refers to minor target genes for the given drug; 

CR refers to resistance genes for the given drug; 

n1CM, n2Cm and n3CR are respectively the number of deregulated target genes with 

a defined threshold for major target genes, minor target genes and resistance genes; 

FCM, Fcm and FCR are the Fold change of each gene higher than the defined 

	

15 	threshold for major target genes, minor target genes and resistance genes, 

respectively; 

q1, q2  and q3  are optional multiplication coefficients for major target genes, minor 

target genes and resistance genes, respectively; 

z1, z2  and z3  are optional multiplication coefficients associated to the presence of a 

	

20 	mutation in a major target gene, a minor target gene and a resistance gene, 

respectively. 

8. The method according to any one of claims 1-4, wherein the score (W) for a 

given drug is determined by the following algorithm: 
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Pcm( /cm Fcm ) 
VV = 	  

n1CM 

P ( v F ) cm 4-cm cm PcR( LcR FOR ) 
q2  z2  - 	  q3  z3  q1 	+ 

n2Cm 	 n3CR 

wherein the meaning of W, E, CM, Cm, CR, Fcm, Fcm, FcR, ch, q2, q3, z1, z2 and z3  

are as defined above and Pcm, P. and PcR are the percentage of genes for the 

given drug which are deregulated in the tumour of the individual for major target 

5 	genes, minor target genes and resistance genes, respectively. 

9. 	The method according to any one of claims 1-4, wherein the score (W) for a 

given drug is determined by one of the following algorithms: 

W=P 
( Ecm  Fcm  x Intc  

qi  z 
( Eern  Fern  X Intern) 	ECR FOR  X 1116) 
	  92 22 - 	  q3  z3  

 

n1CM 	 n2Cm 

or 

Pcm(Ecm  Foto  x Int2m) 	Pcm(E2m  Fern  x Intern) 

W= 	 al zi 
n1CM 	 n2Cm 

n3CR 

PoR(EoR  FOR  X IntoR) 

92 22 	  q3  z3  
n3CR 

10 	wherein the meaning of W, 1, CM, Cm, CR, Fcm, Fcm, FcR, qi, q2, q3, zt, a2 and a3,  

and if present Pcm, Porn and PCR, are as defined above and Intcm, Int. and IntcR  are 

the intensity for major target genes, minor target genes and resistance genes, 

respectively. 

15 	10. 	The method according to any one of claims 1-4, wherein the score (W) for a 

given drug is determined by one of the following algorithms: 
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W=P 

r 
( Scm FCM 

- 
( 5CR FOR 

q3  z3  

  

niCM 

PCM( ECM FCM 
Ci1 Z1 

n3CR 

PCR( 5CR FOR )  
q3  z3  

n1CM 	 n3CR 

Or 

 

( ECM FCM  x Intcm) 5CR  F R  X 1116) 

	  q1 Z1 - 
n CM 	 n3CR 

 

W P 

 

q3  Z3  

J 

 

Or 

 

Pcm (ECM FCM X Intcm) 	PCR (5CR 
	 q1z1 - 

n1CM 	 n3CR 

 

x IntcR) 
	 q3  z3  

 

wherein the meaning of W,1, CM, CR, FCM, FOR, C11, q3, z1 and z3, and if present PQM, 

PCR, intCM, and Intce are as defined above. 

5 	11. 	The method according to any one of claims 7-10, wherein FCM, Fcm and FOR 

are the Fold Change of each over-expressed target gene for the given drug with the 

defined threshold and n1CM, n2Cm and n3CR are either the number of target genes 

for the given drug with the defined threshold, or the number of over-expressed target 

genes for the given drug with the defined threshold. 

10 

12. The method according to claim 11, wherein the defined threshold is a Fold 

change of at least 2 or higher than 2. 

13. The method according to any one of claims 7-12, wherein multiplication 

15 coefficients for the target genes can be comprised between 10 and 1,000 for major 
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target genes (qi), 0.1 and 10 for minor target genes (q2) and 10 to 1,000 for 

resistance genes (q3). 

14. 	The method according to any one of claims 7-13, wherein multiplication 

5 	coefficients associated to a mutation z1, z2 and z3  are 1 when no mutation exists and, 

depending on the functional impact of the mutation, can be comprised between 10 

and 1,000. 
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METHOD FOR PREDICTING EFFICACY OF DRUGS IN A PATIENT 

The present invention concerns a method for predicting the relative efficacy of a plurality 

of drugs for treating a tumour in an individual comprising the molecular characterization of the 

5 	tumour, and the calculation of a score for the plurality of drugs essentially based on the 

percentage of deregulated target gene. 

(No suitable figure) 


