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Ideas para un logo de
GSDPI
Volver a la página de inicio 

Historial
Fecha
(creación/revisión)

Autor descripción

2016-10-12 Ignacio
Díaz

creación

2016-10-13 Ignacio
Díaz

modificación

Elementos del logo

Estructura
Se propone un logo en
el que aparece el
acrónimo del grupo
GSDPI, con la
tipografía "Yanone
Kaffeesatz", que es la
empleada en la página
web oficial. El
acrónimo aparece
rodeado de puntos con
tamaños variables,
mayores en el centro, y
con una variación de
tono (hue) que
produce una escala
perceptualmente
homogénea (Niccoli’s
perceptual rainbow)
que proporciona la
función
d3.interpolateCool(t).
La escala va desde el
amarillo verdoso en el
centro hasta violeta en
la periferia.
Finalmente, el logo

GSDPI Grupo de Supervisión y Diagnóstico  
de Procesos Industriales

h.p://isa.uniovi.es/GSDPI

Interac(ve dual projec(ons for gene expression 
analysis

 1

Ignacio Díaz , José M. Enguita , Diego García , Ana González , Abel A. Cuadrado  
Mº Dolores Chiara , Nuria Valdés 
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Gene Expression Matrix (GEM) 
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of gene  for sample 

gij

j i

http://isa.uniovi.es/GSDPI


Universidad de Oviedo

24/11/16 10:15Ideas para el logo de GSDPI

Página 1 de 5file:///Users/idiaz/Documents/git/diario-investigacion/2016-10-12-ideas-logo-gsdpi.html

Ideas para un logo de
GSDPI
Volver a la página de inicio 

Historial
Fecha
(creación/revisión)

Autor descripción

2016-10-12 Ignacio
Díaz

creación

2016-10-13 Ignacio
Díaz

modificación

Elementos del logo

Estructura
Se propone un logo en
el que aparece el
acrónimo del grupo
GSDPI, con la
tipografía "Yanone
Kaffeesatz", que es la
empleada en la página
web oficial. El
acrónimo aparece
rodeado de puntos con
tamaños variables,
mayores en el centro, y
con una variación de
tono (hue) que
produce una escala
perceptualmente
homogénea (Niccoli’s
perceptual rainbow)
que proporciona la
función
d3.interpolateCool(t).
La escala va desde el
amarillo verdoso en el
centro hasta violeta en
la periferia.
Finalmente, el logo

GSDPI Grupo de Supervisión y Diagnóstico  
de Procesos Industriales

h.p://isa.uniovi.es/GSDPI

Gene Expression Matrix (GEM) 

3

GEM

gij

  = expression level  

of gene  for sample 

gij
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samples 
(biological 
condiRons) 

different cancer 
types and 
subtypes, normal 
samples, 
etc.

{
their expressions depend 

on the biological condiRon{
  =   sample vectorxs

i ith

gene j

sample i

  =   gene vectorxg
j jth

describes the joint 
expression pa.ern of the 
genes for the biological 
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expression pa.ern of 
gene  across all the 
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(samples)

j

→

→

groups of genes may be similarly 
expressed for certain condiRons

genes
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Gene Expression Matrix (GEM) 
the sample space
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gij

i

j
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samples become grouped 
according to their similarity in 
their expression pa.erns 

The  genes might 
be more sensiRve 
to certain 
biological 
condiRons (e.g. 
Rssue 
differenRaRon) and 
less for others (e.g. 
cancer)
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different biological condiRons
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Gene Expression Matrix (GEM) 
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m genes

n
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… since different groups of genes 
may be sensiRve  
to other biological condiRons

gene list A

ℝmA

sample space

xs
j

xs
k

xs
i

changing the set of genes, 
the groupings change  
in the sample space …

(mA genes)
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(mB genes)
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Gene Expression Matrix (GEM) 
condiRonal grouping of samples

7

ℝmCi

j

k

… and some selecRons of genes 
could be relevant !

another 
cancer  
subtype

one cancer  
subtype

gene list C

n
sa

m
pl

es

m genes

sample space

xs
j

xs
k

xs
i

(mC genes)

gene list C 
• is sensiRve to certain cancer condiRon 
• can suggest biomarkers 
• the gene list C itself is already useful knowledge !
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m genes

ℝn′ 
gene space

Dual problem 
In the gene space genes become 
grouped according to  
their expression behavior 
for a given biological condiRon 
(e.g. a cancer subtype)

xg
q xg

p

(n′ samples)
xg

p

xg
q

behave similarly 
for the  samples 
of the cancer 
subtype

n′ 
→xg

r
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gene view

DR  
projec(ons

ℝ2

ℝ2

👩🦰
selecRon of 

relevant genes

selecRon of 
relevant samples

ds(xs
i , xs

j) = ∑ ws
k(gik − gjk)2

0 if gene  not selected 
1 if gene  selected

k
k

dg(xg
i , xg

j ) = ∑ wg
k (gki − gkj)2

0 if sample  not selected 
1 if sample  selected

k
k

condi(oned distance
between two samples between two genes
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j
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k
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i

xg
p
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q

yg
q

yg
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k
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InteracRve Dimensionality ReducRon 
DR algorithm as a dynamical system

11

y(k + 1) = f(y(k), u(k))

2D projecRons at 
sample k

2D projecRons at 
sample k + 1

p(k)

An interacRve DR (e.g. tSNE) algorithm  
can be seen as a state-space dynamical system  
in a configuraRon space [3,4] 

ℝm samples

xs
j

xs
k

xs
i

ℝ2

ys
j

ys
k

ys
i

ℝ2

ys
j

ys
k

ys
i

y(k + 1) = f(y(k), u(k))
u(k) y(k)

{{xs
i}

DR algorithm

at Rme ky(k), u(k)
configura(on vectors 
fla.ened vectors with all the coordinates 
of a set of points or elements 
e.g.,  y := (y11, y12, y21, …, yn1, yn2)

algorithm parameters 
(perplexity, weights on 
a.ributes, …)  
at Rme k

set of all input data 
points 
at Rme k
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exploratory analysis workflow
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{…, y(k), y(k + 1), …}{…, u(k), u(k + 1), …} DR-algorithm

sequence of user-driven 
parameter changes

sequence of DR projecRons 
yields an animated view

user re-tunes the algorithm visual feedback to the user👩
ℝ2

ys
j

ys
k

ys
i

http://isa.uniovi.es/GSDPI


Universidad de Oviedo

24/11/16 10:15Ideas para el logo de GSDPI

Página 1 de 5file:///Users/idiaz/Documents/git/diario-investigacion/2016-10-12-ideas-logo-gsdpi.html

Ideas para un logo de
GSDPI
Volver a la página de inicio 

Historial
Fecha
(creación/revisión)

Autor descripción

2016-10-12 Ignacio
Díaz

creación

2016-10-13 Ignacio
Díaz

modificación

Elementos del logo

Estructura
Se propone un logo en
el que aparece el
acrónimo del grupo
GSDPI, con la
tipografía "Yanone
Kaffeesatz", que es la
empleada en la página
web oficial. El
acrónimo aparece
rodeado de puntos con
tamaños variables,
mayores en el centro, y
con una variación de
tono (hue) que
produce una escala
perceptualmente
homogénea (Niccoli’s
perceptual rainbow)
que proporciona la
función
d3.interpolateCool(t).
La escala va desde el
amarillo verdoso en el
centro hasta violeta en
la periferia.
Finalmente, el logo

GSDPI Grupo de Supervisión y Diagnóstico  
de Procesos Industriales

h.p://isa.uniovi.es/GSDPI

InteracRve Dimensionality ReducRon 
interacRve dual projecRons for gene expression analysis
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DR itera(on

ȳs(k + 1) = λȳs(k) + (1 − λ)ys(k + 1)

ys(k + 1) = f (ys(k), u(k))

Tm1

Tm2

ys(k + 1)

ys(k)
DR itera(on

filter

λ

ps(k)

Tm1

Tm2

yg(k + 1)

yg(k)
pg(k)

λ

👩
user

filter

xs

ȳg(k + 1) = λȳg(k) + (1 − λ)yg(k + 1)

yg(k + 1) = f (yg(k), u(k))

select subset 
of the 

samples

select subset 
of the genes

xg
rows cols

genes

sa
m

pl
es

G

ws = (0,1,…,1,1) wg = (1,1,…,0,1)

DR params 
perplexity 
early exag. 

…

DR params 
perplexity 
early exag. 

…

live sample view live gene view
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perceptual rainbow)
que proporciona la
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d3.interpolateCool(t).
La escala va desde el
amarillo verdoso en el
centro hasta violeta en
la periferia.
Finalmente, el logo

GSDPI Grupo de Supervisión y Diagnóstico  
de Procesos Industriales

h.p://isa.uniovi.es/GSDPI

Results: case 1 
Impact of angiogenesis genes in characterizaRon  

of KIRC/PCPG
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smooth animated transi(on

💡 angiogenesis genes undergo  
clearly different expression acRvity 
for PCPG and KIRC w.r.t. normal

http://isa.uniovi.es/GSDPI
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Results: case 2 
Different behavior of miRNA group for cancer subtypes
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💡 expression behavior of the miRNA set 
is clearly different for normal Rssue
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Results: case 3 
revealing locaRon of up/down regulated hsa-miR-210p
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mark the  
upper and lower tails

track the posiRons of 
up-regulated and down-regulated 

samples

smooth 
animated transi(on

smooth 
animated transi(on

miRNA 210  
differenRally 
expressed 
for KIRC

💡
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Conclusions 
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dual
• visual map of genes 
• visual map of samples

condiRonal
• constrain to a subset of biological condiRons 
• constrain to a subset of genes 
• … other kinds of contstrains are possible

animated transiRons
• track interesRng items  

(genes or samples) 
upon changing condiRons

• immediate feedback in the analysis  
allowing to get fast & conRnuous  
ques5on-answer cycle

potenRal for biomedical knowledge discovery
• discover sets of genes  

that best differenRate  
biological condiRons → biomarkers

• discover sets of genes behaving  
similarly for a given condiRon →  
discovering roles of genes → pathways

• focus on a single gene/sample or sets 
of them →  
analyze within context of other 
genes/samples

http://isa.uniovi.es/GSDPI

