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Ac(vator/Repressor	
  Assignment	
  for	
  
119	
  TFs	
  Using	
  DAVID	
  

•  Background:	
  all	
  homo	
  sapiens	
  genes	
  
•  52	
  Ac(vators	
  with	
  GO	
  Term	
  “Posi(ve	
  regula(on	
  of	
  gene	
  expression”,	
  	
  

P	
  =	
  7.2E-­‐39	
  (1.4E-­‐36)	
  
•  33	
  Repressors	
  with	
  GO	
  Term	
  “Nega(ve	
  regula(on	
  of	
  gene	
  

expression”,	
  P	
  =	
  1.9E-­‐19	
  (9.4E-­‐18)	
  
•  20	
  TFs	
  are	
  both	
  ac(vators	
  and	
  repressors	
  
•  Distribu(on	
  of	
  Ac(vator/Repressor	
  in	
  Levels:	
  
	
  	
  	
  	
  -­‐	
  Ac(vator	
  Only:	
  Top(14)	
  Mid(5)	
  Bo`om(11)	
  
	
  	
  	
  	
  -­‐	
  Repressor	
  Only:	
  Top(6)	
  Mid(5)	
  Bo`om(2)	
  
	
  	
  	
  	
  -­‐	
  Both:	
  Top(7)	
  Mid(7)	
  Bo`om(5)	
  
•  With	
  all	
  homo	
  sapiens	
  genes	
  as	
  background,	
  	
  TFs	
  in	
  all	
  three	
  levels	
  are	
  

significantly	
  enriched	
  for	
  posi(ve	
  regula(on	
  of	
  gene	
  expression	
  and	
  
nega(ve	
  regula(on	
  of	
  gene	
  expression,	
  respec(vely.	
  

•  Using	
  the	
  119	
  TFs	
  as	
  background,	
  top-­‐level	
  TFs	
  are	
  enriched	
  for	
  
Chroma(n	
  Organiza(on	
  (P=0.0070)	
  and	
  Chroma(n	
  Modifica(on	
  
(P=0.0076),	
  Chroma(n	
  Regulators	
  



Func(onal	
  Enrichment	
  of	
  Coding	
  Gene	
  Targets	
  of	
  TF	
  Out-­‐Degree	
  
Hubs	
  (1)	
  

•  All	
  Homo	
  Sapiens	
  Genes	
  as	
  Background	
  
•  CTCF:ribosomal	
  protein	
  (corrected	
  P=9.3E-­‐3),	
  organelle	
  lumen	
  (P=0.030),	
  

intracellular	
  organelle	
  lumen	
  (P=0.036)	
  and	
  membrane-­‐enclosed	
  lumen	
  (P=0.033)	
  
•  RAD21:	
  blood	
  vessel	
  development	
  (P=4.4E-­‐08),	
  blood	
  vessel	
  morphogenesis	
  

(P=4.8E-­‐7),	
  regula(on	
  of	
  cell	
  migra(on	
  (P=9.2E-­‐3),	
  regula(on	
  of	
  cell	
  mo(on	
  
(P=0.013),	
  regula(on	
  of	
  locomo(on	
  (P=0.028),	
  nega(ve	
  regula(on	
  of	
  apoptosis	
  
(P=0.039),	
  nega(ve	
  regula(on	
  of	
  programmed	
  cell	
  death	
  (0.044),	
  neural	
  crest	
  cell	
  
differen(a(on	
  (0.036),	
  mesenchyme	
  development	
  (0.028),	
  regula(on	
  of	
  
phosphoryla(on	
  (P=0.059)	
  

•  MYC:	
  ribosomal	
  protein	
  (P=1.8E-­‐25),	
  structural	
  cons(tuent	
  of	
  ribosome	
  
(P=6.5E-­‐22),	
  organelle	
  lumen	
  (P=1.3E-­‐22),	
  intracellular	
  organelle	
  lumen	
  
(P=5.5E-­‐23),	
  membrane-­‐enclosed	
  lumen	
  (P=7.4E-­‐22),	
  and	
  nuclear	
  lumen	
  (7.9E-­‐15),	
  
RNA	
  Recogni(on	
  Mo(f	
  (P=4.7E-­‐6),	
  RNA	
  Splicing	
  (P=4.3E-­‐6),	
  mRNA	
  processing	
  
(P=4.7E-­‐4),	
  helicase	
  ac(vity	
  (0.018),	
  tRNA	
  aminoacyla(on	
  (P=4.5E-­‐4),	
  amino	
  acid	
  
ac(va(on	
  (P=4.5E-­‐4),	
  ATP	
  binding	
  (0.014),	
  nucleoside	
  binding	
  (0.013),	
  
ribonucleo(de	
  binding(0.0097),	
  RNA	
  splicing,	
  via	
  transesterifica(on	
  reac(ons	
  

•  MAX:	
  ribosomal	
  biogenesis	
  (P=1.1E-­‐7),	
  structural	
  cons(tuent	
  of	
  ribosome	
  
(P=1.5E-­‐3),	
  organelle	
  lumen	
  (P=1.4E-­‐16),	
  intracellular	
  organelle	
  lumen	
  (P=6.8E-­‐17),	
  
membrane-­‐enclosed	
  lumen	
  (P=3.7E-­‐17),	
  and	
  nuclear	
  lumen	
  (7.9E-­‐15),	
  RNA	
  
Recogni(on	
  Mo(f	
  (P=6.4E-­‐5),	
  ATP	
  binding	
  (0.026),	
  nucleoside	
  binding	
  (0.054)	
  
RNA	
  splicing,	
  via	
  transesterifica(on	
  reac(ons	
  (0.017)	
  



•  TAF1:	
  transla(onal	
  elonga(on	
  (P=1.4E-­‐55),	
  ribosome	
  P=2.6E-­‐46,
structural	
  cons(tuent	
  of	
  ribosome	
  (P=1.5E-­‐44),	
  structural	
  molecule	
  ac(vity	
  
(P=8.3E-­‐19),	
  intracellular	
  organelle	
  (P=2.3E-­‐21)	
  ,	
  organelle	
  lumen	
  (P=	
  5.2E-­‐21),	
  
membrane-­‐enclosed	
  lumen	
  (P=	
  2.8E-­‐20)	
  nuclear	
  lumen	
  (P=2.9E-­‐18),	
  
RNA	
  splicing	
  (P=4.7E-­‐8),	
  mRNA	
  metabolic	
  process	
  (P=6.5E-­‐8),	
  mRNA	
  processing	
  
(P=6.0E-­‐8),	
  nucleosome	
  organiza(on	
  (P=6.5E-­‐6),	
  nucleosome	
  (9.7E-­‐6),	
  
chroma(n	
  assembly	
  (1.5E-­‐5),	
  protein-­‐DNA	
  complex	
  assembly	
  (2.6E-­‐5)
chroma(n	
  assembly	
  or	
  disassembly	
  (7.5E-­‐5),	
  	
  protein-­‐DNA	
  complex	
  (3.3E-­‐5),	
  
DNA	
  packaging	
  (4.9E-­‐4),	
  cellular	
  protein	
  localiza(on	
  (4.0E-­‐3),	
  
cellular	
  macromolecule	
  localiza(on	
  (4.4E-­‐3),	
  
regula(on	
  of	
  endopep(dase	
  ac(vity	
  (2.1E-­‐4),	
  regula(on	
  of	
  pep(dase	
  ac(vity	
  
(3.4E-­‐4	
  ),	
  regula(on	
  of	
  caspase	
  ac(vity	
  (6.3E-­‐4),	
  ac(va(on	
  of	
  caspase	
  (3.1E-­‐3),	
  
regula(on	
  of	
  apoptosis	
  (5.3E-­‐4),	
  regula(on	
  of	
  programmed	
  cell	
  death	
  (6.5E-­‐4),	
  
regula(on	
  of	
  cell	
  death	
  (6.7E-­‐4)	
  

Func(onal	
  Enrichment	
  of	
  Coding	
  Gene	
  Targets	
  of	
  TF	
  
Out-­‐Degree	
  Hubs	
  (2)	
  



Func(on	
  Enrichment	
  of	
  CTCF’s	
  1406	
  Targets	
  (~9000	
  
genes	
  as	
  background)	
  (Bo`om)	
  



Func(on	
  Enrichment	
  of	
  FOS’s	
  490	
  Targets	
  (Homo	
  
Sapiens	
  genes	
  as	
  background)	
  (Bo`om)	
  



Func(ons	
  of	
  MYC’s	
  683	
  Targets	
  (1)	
  (Mid)	
  



Func(ons	
  of	
  MYC’s	
  683	
  Targets	
  (2)	
  



Func(ons	
  of	
  MYC’s	
  683	
  Targets	
  (3)	
  



Func(onal	
  Enrichment	
  of	
  MAX’s	
  597	
  Targets	
  (Mid)	
  



Func(onal	
  Enrichment	
  of	
  RAD21’s	
  762	
  Targets	
  
(~9000	
  genes	
  as	
  background)	
  (Top)	
  



Func(onal	
  Enrichment	
  of	
  TAF1’s	
  595	
  Targets	
  (1)	
  (Top)	
  



Func(onal	
  Enrichment	
  of	
  TAF1’s	
  595	
  Targets	
  (2)	
  



•  Top	
  level	
  TFs	
  have	
  5589	
  coding	
  gene	
  targets	
  
•  Middle	
  level	
  TFs	
  have	
  5142	
  coding	
  gene	
  targets	
  
•  Bo`om	
  level	
  TFs	
  have	
  4649	
  coding	
  gene	
  targets	
  

Func(onal	
  Enrichment	
  of	
  TF	
  Targets	
  in	
  
Different	
  Levels	
  

	
  	
  	
  1699	
  

	
  	
  	
  Top	
   	
  	
  	
  Mid	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Bot	
  

	
  	
  	
  1111	
  

	
  	
  	
  1026	
  
	
  	
  	
  656	
  

	
  	
  	
  1753	
  

	
  	
  	
  1676	
  

	
  	
  	
  1268	
  



Only	
  Targets	
  of	
  Top-­‐Level	
  TFs	
  (1)	
  



Only	
  Targets	
  of	
  Top-­‐Level	
  TFs	
  (2)	
  



Only	
  Targets	
  of	
  Top-­‐Level	
  TFs	
  (3)	
  



Only	
  Targets	
  of	
  Top-­‐Level	
  TFs	
  (4)	
  



Only	
  Targets	
  of	
  Top-­‐Level	
  TFs	
  (5)	
  



Only	
  Targets	
  of	
  Mid-­‐Level	
  TFs	
  	
  



Only	
  Targets	
  of	
  Bo`om-­‐Level	
  TFs	
  	
  



Common	
  Targets	
  of	
  Top	
  and	
  Mid-­‐Level	
  TFs	
  (1)	
  



Common	
  Targets	
  of	
  Top	
  and	
  Mid-­‐Level	
  TFs	
  (2)	
  



Common	
  Targets	
  of	
  Middle	
  and	
  Bo`om-­‐Level	
  TFs	
  	
  



Common	
  Targets	
  of	
  Top	
  and	
  Bo`om-­‐Level	
  TFs	
  	
  



Common	
  Targets	
  of	
  Top,	
  Middle,	
  and	
  Bo`om-­‐Level	
  TFs	
  	
  


