
Step 1 Samples

Long-survival group:
Survival time greater than 

the median

Short-survival group: 
Survival time shorter than 

the median

Step 2 signaling genes

Gene i: come from both signaling 
genes and non-DEGs

Identified samples:
their top 5% sMFE score 

genes included gene i

Unidentified samples:
their top 5% sMFE score  

genes didn't include gene i
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Candidate biomarker : gene i

Discard  gene i

Step 3

Gene j : come from 
candidate biomarkers

Survival analysis of 
identified samples 
and unidentified 

samples

O-sMFE: optimistic sMFE gene
（identified samples survival 
time significantly longer than 
unidentified samples , p<0.05)

P-sMFE:pessimistic sMFE gene
（identified samples survival 

time significantly shorter than 
unidentified samples, p<0.05)

No

Yes

n:    The number of identified samples from the

long-survival group

A :    we choose 0.6 as empirical coefficient

O-LNE:  optimistic sMFE gene（identified samples  

survival time significantly longer than unidentified 
samples , p<0.05)

m:   The number of identified samples from the

short-survival group

P-LNE:  pessimistic sMFE gene（identified sample 
survival time significantly shorter than unidentified 

samples, p<0.05)

signaling genes: the gene with top 5%  sMFE

value in identified critical state

non-differentially 
expressed  genes
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