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@ Sequence analysis
e hmmbuild (not hmmfit)
e JackHMMer
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It's hard work at times, but you have to be realistic. If you have a
large database with many variables and your goal is to get a good
understanding of the interrelationships, then, unless you get lucky,
this complex structure is bound to require some hard work to
understand.

Bill Cleveland and Rick Becker
http://stat.bell-labs.com/project/trellis /interview.html
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Expression Profiling

Why profile transcription?
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Expression Profiling

Why profile transcription?

@ Major mode of replication
@ Due to feedback, “shadows” other modes of regulation

@ Thanks to Watson-Crick base pairing, we can assay arbitrary
nucleic acids in a uniform way
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Sample Preparation
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Pooled Reference Design
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Transforming Ratios
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Transforming Ratios
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Transforming Ratios
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Transforming Ratios
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Linear Representation
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Linear Representation
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Expression Profiling Workflow
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Expression Profiling Analysis

Visualization (e.g., Heatmap)
Observation
Annotation

Clustering
(hierarchical,
K-means,
PCA, etc.)
Experiment Model
Statistics
(ANOVA,
Bayesian,
etc.)
Hypothesis
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The CDT file format

Minimal CLUSTER input Cluster3 CDT output

@ Tab delimited (\t)
e UNIX newlines (\n)

@ Missing values — empty cells
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Comparing all measurements for two genes

Comparing two expression profiles (r = 0.97)
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Comparing all genes for two measurements
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Array 1, log2 relative expression
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Comparing all genes for two measurements

Euclidean Distance
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Comparing all genes for two measurements

Uncentered Pearson
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Measure all pairwise distances under distance metric
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Hierarchical Clustering
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Hierarchical Clustering
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Hierarchical Clustering
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Hierarchical Clustering
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Hierarchical Clustering
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Using the Cluster3 GUI

X Gene Cluster 3.0 v X

File Help

File loaded

Job name

Rous
Data set has
Colunns

—Filter

A % Present, >=

|

15D (Gene Vestor) 2.0
At least observations with abs(al) »= | 2,0

A Haxal - Minfal >= | 2,0

fpply Filter

[f Tra
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Load your data
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Choose distance function

K Gene Cluster 3.0 RESEES

File Help

File loaded iedkarnic/Projects/Courses/Bustlini course/exanpl es2/ supp2data, tdt

Tob nane suppZdata
2467 Rows
Data set has
79 Columns
Arr
I Cluster
A Calculate I Calculate
weights ueights
Sinilarity Hetric Sinilarity Hetric

~Clustering methad

Centroid linkags| Single linkage| Conplete Linkage| fuerage Linkage

[ Tva

|§:amenen
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Choose linking method

X Gene Cluster 3.0 v X

File Help

File loaded ie/karnic Projects/Courses/Bistinicourse/exanp | 652/ supp2data, bt

Jab nane supp2data
2467 Rous
Data set has
79 Colunns
firr
I Cluster I Cluster
i Calculate I Calculate
ueights ueights
Similarity Hetric Similarity Metric
4 4

—Clustering nethod

Centroid lmksgei Single linkage| Conplete Linkags| Auerage Linkage

B

Iﬁﬂme Clustering
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Using JavaTreeView

) Java TreeView 9 @&

=

File Settings Analysis Export Window Help
Hello How are you Gentlepeople
Welcome to Java TreeView
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Adjust pixel settings for global

1= Java TreeView Projects/Ct data.cdt ¥ & &
le [Settings | Analysis Export Window Help

[ De| Annotations...

iew Al Usage Hint:

No st [

5
(Click and drag to seroll

Pixel Settings...
Presets »
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Adjust pixel settings for global view

=

Eile Settings Analysis Export Window Help

Dendrogram
Wiew Status -l
o status info f ! =
& & Pixel Settings Y @ &
e X: Y:

Global: Fixed Scale Fixed Scale
® Fill

A=
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Select annotation columns

Java Treeview Projects/C data.cdt ORORES

1 [

Elle Settings | Analysis Export Window Help

Dei Annotations...

Sk Usage Hints

[Miew | T
o v Click and drag to scroll

o

i

a[|GDH3  GLUTAMATE BIOSYNTHESIS — MADP-GLUTAMAT
GDHL  GLUTAMATE BIOSYNTHESIS _ GLUTAMATE DEH

SEC18  SECRETION NSF; WESICLE FLSION

[4BF2 MITOCHONDRIAL GEMOME MAT (PUTATIVE) HM
FHO3  CYTOSKELETON GTP-BINDING PROTEL
[TFBL _ TRANSCRIFTION TFIIH 75 KD SUBUNT
[TAFL45 TRANSCRIFTION TFIID 145 KD SUBLN

[1MPS2  ENDOCYTOSIS (PUTATIVE)  TNOSITOL POLY.
[FOB3 D& REPLICATION (PUTATIV BINDS DMA POL

Mark Voorhies Expression Prof




Select annotation columns
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Select URL for gene annotations

Jhome/karmic/Project:

ow Help

Gene Url Presets.
rray Url Presets.

e
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Select URL for gene annotations
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Activate and detach annotation window

Java TreeView Projects/C i data.cdt v o X

Eile Settings [Analysis| Export Window Help
Dendrogram | Find Genes... 46
Wiew Status Find Arrays... triA Usage Hi

ints
No status info f|[| stats. Click’and drag to scroll

- L
Flip Array Tree Node cui o~ SNAAYSRBRREEBEST 2R

I SepmmmamspsspessseoRBRED

Flip Gene Tree Node SEEEEEEEE R RRREEET 00T

CINT v A i

Align to Tree... trhA
Compare to..

Remove comparison [raLesW GDH3  GLUTAMATE BLOSYNTHESIS  NADE
Summary Window.... rora7sC G0l CLUTAMATE BIOSYNTIESIS  GLU
Dendrogram u WROTW AEFZ WITOGIONDREAL OENDME MAL [FU
Alignment

KnnDendrogram
Karyoscope
Scatterplot
ArrayTreeAnno
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Activate and detach annotation window
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Activate and detach annotation window

(=] Java TreeView : Projects/C data cdt 9 @&
File Settings Analysis Export Window Help
Dendrogram
\ﬁ/iew S(?(IUSS(VOV ‘: Hsage Hihtst  infe
Qv = ouse aver ta get infa
Column; 49 (sp SEE] T
Valie: 134 EERRARR S n EBooReEE
o
CTmT D - SEEbtttazsaasiifaaBiyyy

E avFRo2eC  [cDCl4  MITOSIS PROTEIN PHOSF
TRIGIN

VMLOBSN  DRCL  DNA REPLICATION F
VIL139C REV?  DNA REPAIR DA _POLYMEF
YNL318C  NOME  TRAMSPORT HEXOSE PERM

VFRO234  PESA  DNA REPLICATION LN
VHRO1SW  MIPS  MRNA EXPORT, PUTATIVE  RNE
YDR263C  DIN7 ~ DNA REPAIR (PUTATIVE)  DHF

VLRD4SC ~ STUZ  CYTOSKELETON SPINDLE
YORD33C  DHSL  DNA REPAIR EXONLUCLEASE
VILISON [BNRL  CYTOSKELETON ACTIN FI
VKLDdZW  SPCAZ  CYTOSKELETON SPINDLE
VNL225C  [CNMB7 CYTOSKELETON SPINDLE
YCROO2C  [CDCLD  CYTOKINESIS GTP BINDINC
VLRZ1ON  [CLB4  CELL CVCLE G2/M CYCLIN

VLR314C  [CDC3  CYTOKINESIS

_SEFTIN
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