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In a Nutshell: \We propose methods for retrieving and visualiz-
INg related experiments In large microarray gene expression re-
positories such as ArraykExpress [1], taking into account similar-
ity In actual measurement data instead of textual annotations.
Our approach is based upon the probabilistic clustering [2] of
gene set differential expression patterns [3]. Case studies high-
ight the method’s capabillity of retrieving studies related in non-
trivial ways to query experiments.
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A NeRV projection [4] of 105 experiments, each shown as a glyph. B The slices of each glyph
show the distribution of topics in three example experiments. C Enlarged region from A where
glyphs have additionally been scaled according to their relevance to the query with the ‘malig-
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data-based queries.

As genome-wide expression studies in re-
positories such as ArrayExpress [1] accumu
ate, It becomes more important to develo
methods that search for relevant experi
ments given a particular study. Textual de-
scription and experimental design are not as
informative as actual measurement data,
and are limited and biased by the scope of
each experiment.

We introduce novel retrieval methods that
incorporate the actual gene expression
measurements into the search process,
along with visualization tools for interpreting
and exploring the results.
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Results

Gene sets from each biological topic form
coherent and holistic components. Case
studies on ArrayExpress show that the
method mostly retrieves cancer experiments
when queried with a cancer study, and re-
lates cancer to pathological entities such as
Crohn’s disease [5,6] and hyperparathyroid-
ism [/]. Information retrieval measures such
as average precision and precision-recall

curves show that the method’s performance

e e IS significant. hel y|suallgat|on methods al-
MethOdS phenotypes. low us to both efficiently interpret the model
and put retrieval results into the context of
In our proposed approach we decompose the whole set of experiments .
each study into a collection of Comparlsops e 3y decomposing and relating experiments
between phenotypes, e.g. healthy vs.dis- W L TR via biologically meaningful components in a
ease. ACTIANY N orincipled manner, our approach allows
- - - : 3% 3t § iy .
1 Gene Set Differential Expression: First, SRR search within a gene expression database
encode each experiment as a vector of dif- og;a, b\ to be driven by the measured data.
ferentially expressed gene sets, using a re- W% 3
. C T, 45B% 439557503
cent nonparametric statistical method [3]. e 3’5%%6‘ oeferences
2 Topic Model: Probabilistically cluster IRl ,
. . . o oy g0, 9:%;"};%%‘?? Sl |
encoded experiments with a generative SRR / B [1] Parkinson, H. et al. (2009) ArrayExpress up-
del k | atent Dirichlet Al %:;,”’zgawgmb?g?% LT\ e date—from an archive of functional genomics ex-
Modadel KNoOWnN as Laten ricnie OCa- oy, J:g%”ﬁﬁ%z@ % ,,..H TN _ mﬁﬁﬁ ) periments to the atlas of gene expression. Nucleic
tion (LDA) [2]. The output of LDA is a i ) L Acids Res., 37, D868-D872.
collection of so-called topics, probabil- o 2 E e =) Blel D. o al. [F09) Latent Jrioniet allocation,
: C : = goamay . Mach. Learn. Res., 3, - .
ty dISJ[I’IbUJ[IF)ﬂS OYer gene S.ets that o1 @ g%‘m-g;“ e [3] Subramanian, A. et al. (2005) Gene set en-
represent differential eXPression pat— 7 S S M o mbooe richment analysis: a knowledge-based approach
t - : 57 77 ‘ . m%’“iza, for interpreting genome-wide expression profiles.
ermns, along with ?Oﬂ assignments of : A ® ;«?"5&:’@ Proc. Natl Acad. Sci. USA, 102, 15545-15550.
experiments to topics. : %3*% i EaEs [4] Venna, J. and Kaski, S. (2007) Nonlinear di-
- . it _ “. wﬁ$¢33§$§§- f ) %ff’%’ mensionality reduction as information retrieval. In
3 Retrieval: he probabilistic formulq f;iia*°°3°j§§;if:§»°?°§f§§§?;§%, * %g;%%%%% Meila,M. and ShenX. (eds), AISTATS'07. Omni-
tion enables the use of a natural and rig- A S §~@g§;§;§§g§g @“ﬁ'%l%%%" press, San Juan, Puerto Rico.
. . S & FREEF fEeeisiditics BT e e . .
orous metric for assessing how relevant %+ "‘&5"’" ;fggg @%@m T [5] Hofforand, A. V. et al. (1968) Folate deficiency in
- : d " § Spigitan o R, e %, Crohn’s disease: incidence,pathogenesis, and treat-
each experiment is to a query study. § &85 8 | NN .
G § s &8 44°<%%§g@?%7%%¢ " ment. Br. Med. J., 2, 71-/75.
_ . | , s I R N |
4 Visualization: For interpretation and ex- Aagﬁ%%%@% “» [6] Au, W. Y. et al. (2009) Cough mixture abuse, folate
. : - g@{f@;&é@%@?@% "’-}0%\.‘%‘.;&3"22,%,3 deficiency and acute lymphoblastic leukemia, Leukemia
ploration of retrieval results we have devel-  Visualization of the i %}%figg:i% R o, 33 £08-500
: : : : topic model. A sub-  ppEpREEERECn PR SR I AT R |
oped visualization methods that also prOVlde se? of 13 topics ;‘%%%3%‘%%%%&%%%?%%%%%;g%ﬁ;’»:%% ’ ”"‘éﬁ%% [7] Nilsson, |.-L. et al. (2007) The association between primary
IﬂSIght INto the model used to perform the (centen, 211 gene | ?.f% ga?;, R ANY %%% AR hyperparathyroidism and malignancy: nationwide cohort analysis
etrieval [ 4] sets (right) and 105 z% i %1%% ! LAY s on cancer incidence after parathyroidectomy. Endocr. Relat. Can-
' experiments (left) is §: P ER : cer, 14, 135-140.
shown. 2 5
g Poster NO9



