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Question:	Does	using	transcript	level	annotation	of	PPI	
networks	give	us	more	information	about	these	networks?
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Workflow

1. BodyMap 2.0	(RNA-seq – 16	
tissues/cell	types)

2. Gene-level	and	Transcript	Level	
domain	identification

3. Use	HIPPIE	to	predict	protein	
interactions

4. Build	PPI	Network



Transcript	networks	are	more	diverse	and	
leads	to	different	clustering	of	tissues



Edges	are	more	diverse	than	nodes



More	likely	to	see	large	hubs	in	transcript	
networks	(blue)	than	gene	(green)

a(T)	and	a(G)	represent	a	
90%	CI	for	a	fit	powerlaw
(𝑝 𝑥 ∝ 𝑥$%)
Smaller	α means	more	likely	
to	see	large	hubs



Comparing	degree	of	shared	nodes



Comparison	of	Brain	Heart	and	Liver

Brain-specific	hub





Inset	
numbers	
are	𝑠'



GRB2	(Growth	 factor	receptor-
bound	 protein	2)
• link	between	cell	surface	

growth	factor	receptors	and	
the	Ras signaling	pathway

• Isoform	2	(green)	has	a	40AA	
deletion	and	prevents	EGF	
activation	of	a	RAS-responsive	
element

• Isoform	2	is	also	dominant	
negative	over	Isoform	1



There	exist	populations	of	shared	and	tissue-
specific	edges

Edge	weight	
represents	
log(TPM_P1*TPM_P2)	 	



There	exist	populations	of	shared	and	tissue-
specific	edges

Number	of	tissues	 edge	is	
present	in

Number	of	tissues	 edge	is	
present	in



Edge	weight	
represents	
log(TPM_P1*TPM_P2)	 	





What	do	we	find	when	we	look	at	gene	/	
transcripts	modules?



Brain-specific	modules
Heart-specific	modules

Most	shared	modules



Future	Directions

• Further	investigate	the	roles	of	tissue-specific	and	degree-modulated	
hubs
• Examine	functions	of	enriched	tissue-specific	edges	in	the	transcript	
and	gene	networks
• Use	Orthoclust to	find	perform	PPI	community	analysis	on	tissues	
simultaneously


