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Feature	
   LOF	
  
tolerant	
  

Non-­‐LOF/
Non-­‐
disease	
  

Disease	
   Essen@al	
   Pvalue	
  (LOF-­‐
Essen@al)	
  

PPI	
  degree	
   4.18	
   8.87	
   10.08	
   15.96	
   7.68e-­‐04	
  

Metabolic	
   30.71	
   27.57	
   23.88	
   19.63	
   9.35e-­‐02	
  

Gene4c	
   1	
   1.55	
   3.14	
   3.86	
   1.86e-­‐01	
  

Phosphoryl
a4on	
  

79	
   23.81	
   27.78	
   50.64	
   3.35e-­‐01	
  

Regulatory	
   2.16	
   5.85	
   7.56	
   10.02	
   1.45e-­‐02	
  

Signaling	
   NA	
   3.53	
   4.90	
   2.94	
   NA	
  

Total	
  #of	
  
networks	
  

1.31	
   1.57	
   1.78	
   2	
   7.85e-­‐09	
  

dN/dS	
   0.454	
   0.375	
   0.279	
   0.249	
   2.53e-­‐05	
  

#	
  of	
  
interfaces	
  

1.33	
   1.78	
   2.17	
   2.19	
   1.34e-­‐01	
  

Page’s	
  trend	
  test,	
  PVAL	
  <	
  0.001	
  



Network	
  presence	
  of	
  Essen@al	
  genes	
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HYPOTHESIS:	
  This	
  is	
  actually	
  a	
  result	
  of	
  high	
  network	
  connec4vity	
  of	
  
Essen4al	
  genes.	
  Since	
  they	
  are	
  connected	
  to	
  many	
  genes	
  they	
  have	
  a	
  
higher	
  chance	
  to	
  be	
  present	
  in	
  networks	
  with	
  limited	
  number	
  of	
  genes	
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Yellow:present	
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Networks	
  and	
  popula4on	
  gene4cs	
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Results	
  obtained	
  from	
  suscep@bility	
  scores	
  are	
  
consistent	
  with	
  those	
  obtained	
  from	
  allele	
  frequencies	
  
of	
  variants	
  in	
  healthy	
  humans	
  

From	
  Yao	
  



UNDERSTANDING	
  UNDERLYING	
  
NETWORK	
  DATA:	
  DO	
  WE	
  HAVE	
  MANY	
  
INTERACTIONS	
  COMMON	
  IN	
  DIFFERENT	
  
NETWORKS	
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Histogram of NUM_NETWORKS
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881	
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Only	
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  than	
  one	
  
network	
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INTEGRATING	
  STRUCTURE	
  WITH	
  PPI	
  
NETWORK	
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LOF NEUTRAL DISEASE ESSENTIAL
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Disease-­‐causing	
  muta@ons	
  tend	
  to	
  be	
  more	
  buried	
  in	
  
general	
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Hubs	
  tend	
  to	
  have	
  more	
  
disease	
  muta4ons	
  on	
  surface	
  

than	
  non-­‐hubs	
  



Degree distribution
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Hubs	
  tend	
  to	
  have	
  more	
  disease	
  muta4ons	
  on	
  surface	
  than	
  
non-­‐hubs	
  

(beeer	
  way	
  to	
  define	
  hubs	
  and	
  non-­‐hubs?)	
  



Significant	
  posi@ve	
  correla@on	
  between	
  area	
  and	
  allele	
  
freq	
  of	
  nonsyn	
  snps	
  	
  in	
  CEU	
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Outline	
  
1)	
  Divide	
  genes	
  into	
  four	
  categories	
  based	
  on	
  kinds	
  of	
  muta4ons	
  they	
  

exhibit:	
  lof-­‐tolerant,	
  neutral,	
  essen4al,	
  neutral.	
  Their	
  network	
  
centrali4es	
  and	
  presence	
  in	
  networks	
  shows	
  a	
  trend.	
  

2)	
  When	
  perform	
  logis4c	
  regression	
  on	
  lof	
  and	
  essen4al	
  genes:	
  num	
  of	
  
networks	
  does	
  almost	
  as	
  good	
  as	
  dn/ds	
  and	
  beeer	
  than	
  degrees	
  in	
  
individual	
  networks	
  

3)	
  	
  Compare	
  evolu4onary	
  sel.	
  pressure	
  for	
  these	
  categories	
  betn.	
  
human-­‐chimp	
  (dn/ds)	
  and	
  within	
  humans	
  (allele	
  freqs.)	
  and	
  that	
  
shows	
  a	
  trend.	
  

4) 	
  	
  Integrate	
  structure	
  with	
  PPI	
  network	
  and	
  observe	
  that	
  there	
  are	
  
more	
  constraints	
  on	
  surface	
  of	
  central	
  proteins	
  which	
  is	
  one	
  reason	
  
leading	
  to	
  reduced	
  tolerance	
  to	
  muta4ons	
  	
  

5) 	
  Data	
  resource	
  useful	
  for	
  func4onal	
  interpreta4on	
  of	
  clinical	
  variants	
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If	
  combine	
  with	
  prosnp	
  

1)	
  Divide	
  genes	
  into	
  four	
  categories	
  based	
  on	
  kinds	
  of	
  
muta4ons	
  they	
  exhibit:	
  lof-­‐tolerant,	
  neutral,	
  essen4al,	
  
neutral.	
  Their	
  network	
  centrali4es	
  and	
  presence	
  in	
  
networks	
  shows	
  a	
  trend.	
  

2)	
  Compare	
  evolu4onary	
  sel.	
  pressure	
  for	
  these	
  categories	
  
betn.	
  human-­‐chimp	
  (dn/ds)	
  and	
  within	
  humans	
  (allele	
  
freqs.)	
  and	
  that	
  shows	
  a	
  trend.	
  

3)	
  Then	
  zoom	
  in	
  to	
  find	
  which	
  sites	
  in	
  genes	
  show	
  more	
  
muta4ons.	
  dN/dS	
  over	
  vertebrates,	
  structural	
  conserva4on,	
  
seq.	
  conserva4on	
  for	
  indels.	
  

4)	
  Integrate	
  structure	
  with	
  PPI	
  network	
  and	
  observe	
  that	
  there	
  
are	
  more	
  constraints	
  on	
  surface	
  of	
  central	
  proteins	
  which	
  is	
  
one	
  reason	
  leading	
  to	
  reduced	
  tolerance	
  to	
  muta4ons	
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•  If	
  keep	
  prosnp	
  separate	
  put	
  some	
  examples	
  of	
  
excep4ons	
  as	
  reviewer	
  suggested.	
  Eg	
  dN/dS	
  is	
  
low	
  but	
  high	
  allele	
  freq	
  in	
  humans	
  etc	
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