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Very preterm
infants: 

GA < 32 weeks

No BPD

BPD: 
Treatment with
O2> 21% for > 

28 days

Mild:
Breathing room air at 
56 days postnatal age

or discharge, whichever 
comes first

Moderate:
< 30% oxygen 56 days

postnatal age or 
discharge

Severe: O
≥ 30 O2 and/or positive 

pressure at 56 days
postnatal age

Source of photo: 
http://www.breathecalifornia.org/images/health-
img/PrematureInfant.jpg

Aim: Compare transcript selections 
strategies PAM and sPlSDA in regard to 
class separation and associated biological 
functions in order to understand 
mechanisms of mild Bronchopulmonary
dysplasia (BPD) better.

But: 
Transcriptome analysis:
o High number of differentially 

regulated transcripts 
o Highly correlated transcripts
Clinical data:
o Correlated diagnostic markers

Patients & Material
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Background &Aim

sPLS
sparse Partial Least Squares 

Analyses

Best variable 
selection 

strategy for 
predictive models 

?
PAM is a method based on nearest
shrunken centroids and so identifies
subsets of transcripts that best describe
each BPD group.

Implementation in R: pamr

Sparse partial least squares (sPLS)
discriminant and regression analysis are
methods to simultaneously reduces
dimensions in dependent variables and of
the independent variables.

Implementation in R: mixOmics

Preterm infants

born < 32 weeks of 
gestation

BPD

Activated inflammatory response, 
and activated chemotaxis 

Mild BPD

Dectivated synthesis of ROS

Moderate/severe BPD

ROS synthesis and inflammation

No BPD

ROS synthesis, but no 
inflammation

Fig (above): In BPD are processes in inflammatory response and chemotaxis activated, but the 
deactivation of ROS synthesis leads to an only mild form of BPD. Networks show which transcripts are 
involved in the respective biological process 
(Red/ Orange: up-regulation, green: down-regulation, below transcripts, adjusted p-values and fold 
changes are given)

Fig (left): Expression profiles 
of transcripts that are able to 
differentiate between groups of 
BPD preterm infants. 
A: heatmap of all 71 predictive 
transcripts regardless of 
differential expression, 
B: Euler Venn diagram shows the 
overlap of transcripts between 
PAM analysis for predictive 
transcripts and differentially 
expressed transcripts as idenfied
via Linear Models for Microarrays 
(Limma) analysis, 
C: heatmap of 58 predictive and 
differentially regulated transcripts.

Fig (above): The highly correlated parameters ventilation, oxygenation, gestational age (GA), BPD 
grade, and respiratory distress syndrome (RDS) grade now can be used to filter transcripts associated with 
one or more of the clinical variables.
Networks show the associated transcripts with different BPD groups (left) as a result of sPLSDA, where 
differentiation between classes works very well (middle),  and association between gene expression and 
ventilation, oxygenation, GA, and RDS, as well as BPD (right).

Umbilical blood is taken at birth of the preterm 
infants and analyzed using Codelink Human I10k 
Bioarrays, gene expression was compared in 
regard to grade of BPD. As incidences of moderate 
and severe were low, these grades were analyzed 
as one group. 

Fig (above): High association 
between BPD grades and Gestational 
age and RDS grades. The duration of 
ventilation and oxygenation is used 
to diagnose BPD

Outlook

o Comparison of downstream 
processes and upstream regulators

o Extending the range of transcript 
selection strategies

o Test the selection strategies for other 
conditions and diseases 


