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Motivation

Let Biology motivate our project

Invited biologists to identify goals
Crucial Mechanism in Plasmodium f.
Imperative to its survival

Cripple this mechanism



Oxidative Stress?

Ubiquitous
Apple turning brown
Affects aging

Plasmodium falciparum



How Oxidative Stress Occurs

Host Red Blood Cells

Free Heme Groups New Malarial Proteins
Reactive Iron Hemozoin
l (Non-Reactive Pigment)
Reactive Oxggen SPecies

Cellular Damage
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Oxidative Stress In Malaria
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Two different gene expression programs for oxidative stress response
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- Approach

Early Set Late Set

Find Correlated Profiles to: ¥
Avg. of Two Early
Avg. of Two Late

Early Test| Late Test

Early Train Late Train
| |
Find Early motifs Find Late motifs

| T

Early Test| Late Test




Data

e Correlation to Early and Late
— Expression ratios
— QC Data from Derisi Lab
— Imputed missing values

 Motif Search

— Parsed the fastA files from plasmodb.org
— Picked the 1000bps upstream



Early

157 genes have Corr >= 0.9 to Avg. of Two Early



Late

289 genes have Corr >= 0.9 to Avg. of Two Late



Compare Early and Late

o Early Genes
N=157

e [ ate Genes
N=289

Early Train = 25
Corr >=0.95

Early Test = 132

Late Train = 27
Corr >=0.97

Late Test = 262




Motif Finding

« MEME (Multiple EM for Motif Elicitation)

 Finds any number of desired motifs In
DNA or Protein sequences

e Uses the EM algorithm to fit a two-
component finite mixture model.

f :/1f1+(1' /1)f2



MEME Model

ATATAATGTGTATCACCGTGTGATTAT...

N

f :/1f1+(1' /1)f2
| l

Motif Distribution Background Distribution



MEME Decision

ATATAATGTGTATCACCGTGTGATTAT...

f :/1f1+(1' /1)f2
|

|
Motif Distribution Background Distribution
It is a motif
f
P(TATAAT | Motif) > |y
L0g2[ P(TATAAT | Back.) < LOQZ[ 11 1]
|

It is NOT a motif



Example of Motifs



Log-odds Matrix

0.99889

Lo
92 0.444




Algorithm

Not a Motif
-108 < 14.09

ATATAATGTGTATCACCGTGTGATTAT...

160 > 14.09
Motif




Recall

Early Train

Early Test

Late Test

Late Train

'

MEME: Find motifs

v

Our Algorithm

'

MEME: Find motifs

|

Our Algorithm

Early Test

Late Test




Motifs Abundant to Late

e Using Late training set

e Using Early training set
— Found to sig. difference



Perhaps Downstream??

P. falciparum proteins show low homology

* Less transcription factors than expected
— 1 trans factors are unlike other organisms

— 2 P. falciparum does not use as many trans.
Factors

« 2"d suggests that P.f. may use mRNA
degradation



Downstream of Genes

* Found no significant difference in the
average number of motif occurrence

 WWhy would this be true?

* Possible that the nucleotide content might
be different



AT vs. GC Content

UPSTREAM
Late: AT 0.863 CG 0.137
Early: AT 0.881 CGO0.119

DOWNSTREAM
Late: AT 0.843 CG 0.157
Early: AT 0.849 CG 0.151

ENTIRE GENOME
AT 0.806 CG 0.194



Using Genome Background

e Early Training

e Late Training



FIndings

MEME very sensitive to background

Found motifs that distinguish Early and
Late sets

Not Unique

Good method to find possible
Transcription factors



Conclusion

Repressor in Early for Late?

Transcription factor not available for Late?

Multiple Transcription Factors?

More Questions than answers



