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N M e The transcriptome of a cell is the sum of all its RNA molecules at a specific time. It is highly
YYAYTATYAYY LY dynamic and changes over time, e.g. in response to external stimuli. At Novartis, we
Ve e B ; ) { :
+5 ;\F -::h Ul A\F routinely use RNA-seq to analyze the transcriptomic landscape of diverse samples, from
TAY :; AY _‘r_;r‘;_k__ :; varying tissues and diseases, and measured under different conditions. Thousands of
“ I Sy [ 1 T oNS ] Ty measurements have been performed over the past years. This vast cohort of data can be
:“;;r;-; T 1/1’# ”;r T of invaluable use for future experiments, to ensure better quality control as well as identify
TATT ALY TATY . . . . . .
YY LY VLY LYY.LY cohorts suitable for sample comparison. Thus, we would like to exploit the information
r *r T \: _—:; T Tr ‘JT’ r *r "\: generated in the past to augment new measurements by A) classification of newly
TAFTASYTrASTY sequenced samples and B) by identifying similar sets of samples.
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TrATTAYATT AT In project-part (A) we aim at classifying new data into different categories, depending e.g.
" JT Lo J; Tl I - JT Lo on patient age, tissue, or disease. A classical approach is to use supervised machine
Y JI; "';:,L_ Y rr *Jr Y JI; ~\: learning methods, such as Random Forest or Linear Regression. In a first step, a suitable
YATTYAF YIS Y LYY training set can be generated based on a subset of the existing data. This training set is
T Tl AY [ ATYAY Tl AY used to select important features necessary for sample classification and to learn a
Y AT Y LAY YT AYY oo . . . .
T AT T AT LY T LY classifier, which can then be applied on new samples. However, it remains to be shown
M JT jf er h ;Ij J’ M JT jf how well these techniques work with our internal cohort and how fine-grained the
YAYT ALY YS Y ALY Y classification can be performed (e.g. accurate prediction of particular regions within
I ~: H ;fr :"I;; : tissues). In addition, we would like to test deep learning approaches on the classification
T ALY T AT LY T LY and compare both machine learning and deep learning prediction accuracy.
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TAYTAY TI ATY In project-part (B) we aim at identifying sets of existing similar samples for newly
T AT T AT LYY LAY . P . .
el o sequenced samples. A common approach to determine sample similarity is to compute a
I x: ] ;jr I« : distance matrix based on the gene expression observed across samples and to select the
T AT Y AT LAY TAY nearest neighbors for the sample of interest. Based on unsupervised clustering of samples
T jr T 1r j; T jr L T jr T 1r and dimension reduction plots, we can investigate the quality of the selected sample set,
FATTY LAY T IT LYY also with focus of identifying potential biological/technical batch effects, such as treatment
TTYATYATATT AT bias or tissue bias.
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YLYYLY YLYY . . . . . . . . H H
v :I T IIVT It :I This project requires the application and implementation of different machine learning
':_'-#“" 1r j; “’Jrl ':_'-#“" 1r techniques. Therefore, solid knowledge of either R or Python are required, and knowledge
FATTY LAY T IT LYY of machine learning methods are a strong plus. In addition, a basic understanding of the
N 'I' A Wr [ AT LY 'I' A Wr cellular machinery with a focus on gene expression is essential.
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