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System	information	box:
Used	for	instructions	and	
warning	messages.

Data	upload	panel

Data	analysis	tabs

Overview	of	SUMMER	web	server

download
sample	dataset



To	run	a	test	dataset:

1. Check	this	box	
(on	top	left	
corner)

2.	Click	this	button	
(bottom	left	corner)



To	run	a	new	analysis:

1.	choose	to	use	transcriptome	
or	proteome	data.
Note:	if	you	don’t	have	either,	
leave	the	selection	as	is,	skip	
the	upload	of	transcriptomics	
data,	click	“Run	analyses”.

3.	upload	the	metabolomics	data	(must).
Choose	if	the	input	table	has	a	header	
line	and	whether	the	table	is	delimited	
by	comma,	semicolon,	or	tab.

4.	upload	the	transcriptomics	or	
proteomics	data	(optional).

A	panel	to	upload	proteomics	data	will	
appear	if	“Proteome”	is	selected	in	
step1.	

5.	Don’t	forget	to	check	this	box	for	
microarray	data.
Data	will	be	quantile-normalized	
upon	this	selection.

2.	choose	species.



To	run	a	new	analysis	
(continued):

6.	set	up	experiment	design	for	
metabolomics	data.
First,	choose	the	column	
headers	from	drop-down	menu	
that	contain	KEGG	metabolite	
IDs.	Then,	choose	the	column	
headers	that	contain	replicates	
for	each	condition

7.	set	up	experiment	design	for	
transcriptomics/proteomics	
data.

8.	click	“Run	analyses”	to	start	
the	analysis.



Run	analyses

After	clicking	“Run	analyses”,	go	to	the	information	box.	It	will	show	how	
many	metabolites,	transcripts/proteins	are	mapped	and	filtered.	
Replicate	numbers	are	allowed	to	be	different	for	metabolomics	and	
transcriptomics/proteomics	for	now.	

Now	it	is	ready	to	actually	run	the	analyses.
Note:	Pathway	analysis	and	network	graph	can	
only	be	run	after	differential	expression	analysis	
is	performed.



Principle	Component	Analysis	(PCA)

This	button	will	appear	if	the	uploaded	data	looks	good.	Click	to	run	PCA.

Click	PCA	tab.



Principle	Component	Analysis	(PCA)

After	clicking	the	“Run	PCA”	button,	the	
PCA	plots	will	be	generated	to	visualize	
sample	separations.	Details	will	be	shown	
upon	mouse	hovering.	

It	takes	about	half	a	minute	to	render	the	
plots,	please	be	patient.

PCA	panels	will	be	displayed	in	the	order	
of	metabolite	(top),	gene	(middle),	and	
protein	(bottom).

Plots	can	be	downloaded



Differential	Expression	(DE)	Analysis

Click	Differential	
Expression	tab.

This	button	will	appear	if	the	uploaded	data	looks	good.
Note:	bootstrap	takes	about	2-5	mins	to	run	depending	
on	data	size.	



Differential	Expression	(DE)	Analysis

Download	button	to	download	the	DE	results.	

• The	default	DE	cutoff	is	absolute	logFC	>	0.5	
and	adjusted	p-val <	0.05	for	metabolites,	
absolute	logFC	>	0.5	and	ranking	score	<	
0.05	for	reactions.	

• The	default	DE	cutoff	is	used	for	this	
barplot,	and	the	pathway	enrichment	
analysis	on	the	next	slide.	

• The	default	DE	cutoff	is	not	adjustable	at	
this	moment.



Pathway	Analysis
Click	Pathway	Analysis	tab.

This	button	will	appear	if	the	DE	analysis	is	performed.

Currently,	only	Over-representation	Analysis	is	supported.
Choose	DE	cutoff	for	the	pathway	enrichment	result.



Pathway	Analysis

Download	button	to	download	the	pathway	results.

Barplots of	significantly	enriched	KEGG	metabolic	
pathway	terms	for	DE	metabolites	and	DE	
reactions.



Pathway	Analysis

Choose	KEGG	metabolic	pathways	from	drop-
down	menus	to	generate	a	network	graph	for	
that	pathway.	All	measured	metabolites	will	be	
shown	regardless	of	its	statistical	significance.

Download	button	to	download	the	
pathway	network	graph	in	different	
formats.

Pathway	view	of	Network	Graph



Network	Graph

Click	Network	Graph	tab.

This	button	will	appear	after	the	DE	analysis	is	performed.

Choose	the	statistical	significance	cutoff	to	construct	a	network	of	DE	
metabolites	and	DE	reactions	plus	their	associated	partners.



Network	Graph

Global	view	of	Network	Graph

Can	be	magnified	by	mouse	scrolling.

Choose	from	drop-down	menu	the	metabolite/reaction	needs	to	be	highlighted.	

Download	button	to	download	the	
network	graph	in	different	formats.

Square=reaction,	circle=metabolite.
red=up-regulation,	blue=down-regulation.	
Network	node	size	represents	its	relative	
connectivity	with	others.	So	one	metabolite	
node	can	be	tiny	if	it	only	connects	with	one	
reaction.


