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EXAMPLES(l): MACHINE LEARNING IN R

| 5. Linked to survival outcome

3. Hierachical Clustering (hc_analyzer)

-Patient-level
-Gene-level to Patient-level

# cluster.single = hc_analyzer(data_logfc, level="patient”, kmax=26);

# Gene-level to patient-level

cluster.multiple = hc_analyzer(data_logfc, level="multiple”, kmax=10);

## [1] "==Multi-level clustering=
## [1] "Optimal cluster no. = 2"
## hc.clusters

## i 2
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I. Lasso model: Mutation signature (MutSig)
2 Hierarchical clustering: RNA expression (RNA exp)
3. Age growp

# X0 plot sese
Likeary(wurvivel)
1apeary (surveiner)
ok -
o _lea B%
utate(Mut wig Cone_whee| FTS-LNS >-L0G recioptimal cetpoint-“wigh LRS™,
THUE-"Low LRS"),
%A wxp © cane_when(Kie i X1es1-"€2"),
Age_growp = Cave_bes(ACEIAT-"34%", TRUE-"<43"));

1t €l werv?it(Surv(PFS_RONTHS, PFS) - Met_sigedge growp, fats - €1 km);

e el
g2 Call: survfit(formula - Surv(PFS_MONTHS, PFS) ~ Mut_sig + Age _grouwp,
s data - ¢f_kn)
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Select Key Pathways

# 5.2. Identified Target Pathways
# 5.2.1. Dotplot #waw
dplot_sig =
dotplot(gse_sig , showCategory-10, label format-4@, split=".sign") +
facet_grid(ONTOLOGY~.sign, scale="free", space-'free') +
theme(strip. text.x = element_text(size = 14, face = "bold"),
strip.text.y = element_text(size = 14, face = "bold"));

print(dplot_sig);
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Pathway comparison: Ridge plot

gse_sig.target = gse_sig[gse_sig@result$ID %in% gse.target.ids, asis=T]
edo = gse_sig.target;

rplot = ridgeplot(edo);

rplot;

double-strand break repair |
via homologous recombination

recombinational repair -
double-strand break repair -

DNA repair -

double-strand break repair |
via break-induced replication

base-excision repair-

interstrand cross-link repair-

regulation of double-strand
break repair via homologous
recombination
regulation of double-strand |
break repair

regulation of DNA repair -

p.adjust




EXAMPLES(II): NGS DATAANALYSIS PIPELINE

eAdapter Content @ada pter Content

FASTQ 1. Quallty Control (QC) Trimmed adapter =

1 ! ) lllumina Universal Adapter—AGATCGGAAGAG
2. Reads Mapping (Alignment) : llumina Small RNA 3 Adapter—TGGAATTCTOGG
BAM y lllumina Small RNA 5' Adapter—GATCGTCGGACT
- Reference genome (hg1 9, h938) Nextera Transposase Sequence—CTGTCTCTTATA

3. Marked Duplication

\_

4. Recalibration |BAM QC > BQSR ( IGV Viewer A
= (Indels) Mills and 1000G gold standard A o mihttiion

= (SNPs) 1000G phase1 high confidence
SNPS’ dbsnp T674200bp T674.400bp 7.674600bp 7,674,800 bp 7.6:;::00b:p ’7;

5. Somatic Calling o @ [Indel @ ISNF vt
| I
VCF = (Germline) af-only-gnomad F | ( )
‘ 6. Annotation | Noise | 'b;“f‘
| -De
= Functional consequence, ClinVar, ... -Coeerage ‘ -oal
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