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Background

The rapid growth of the biomedical literature and
genomic information present a major challenge for deter-
mining the functional relationships among genes. Several
bioinformatics tools have been developed to extract and
identify gene relationships from various biological data-
bases. In this study, we develop a Web-based bioinformat-
ics tool called Feature Annotation Using Nonnegative
matrix factorization (FAUN) to facilitate both the discov-
ery and classification of functional relationships among
genes. The algorithms of nonnegative matrix factorization
(NMF) described in [1] are used. Both the computational
complexity and parameterization of NMF for processing
gene sets are discussed. FAUN is first tested on a small
manually constructed 50-gene (50TG) collection that we,
as well as others, have previously used [2]. The screen-
shots of FAUN feature classification and gene-to-gene cor-
relation for the 50TG collection are shown in Figures 1
and 2. We then apply FAUN to analyze several microarray-
derived gene sets obtained from studies of the developing
cerebellum in normal and mutant mice. FAUN provides
utilities for collaborative knowledge discovery and identi-
fication of new gene relationships from text streams and
repositories (e.g. MEDLINE). It is particularly useful for
the validation and analysis of gene associations suggested
by microarray experimentation. FAUN tool is publicly

available at https://shad.eecs.utk.edu/faun.

Discussion

For a preliminary assessment of FAUN feature classifica-
tion, each gene in the 50TG collection was classified based
on its most dominant annotated feature or based on some
feature weight threshold. The FAUN classification using
the strongest feature (per gene) yielded 90% accuracy. A
FAUN-based analysis of a new cerebellum gene set has
revealed new knowledge - the gene set contains a large
component of transcription factors.

Page 1 of 3

(page number not for citation purposes)

BiolVled Central


http://www.biomedcentral.com/1471-2105/9/S7/P1
https://shad.eecs.utk.edu/faun
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/about/charter/

BMC Bioinformatics 2008, 9(Suppl 7):P1 http://www.biomedcentral.com/1471-2105/9/S7/P1

FAUN

(Fentare Uy Nosmzey saate
L Il P N P

NMF classification for SOTG collection
Faduupy Fles

B Tap 0 v Towma .
- e e .

Maboww s Awsbud Cameen ¥CF oo TG e Comcontrvan
s Festue - detan - Fouias 07 - detact (osiae 8] - et asase 84 - e [enicw Pl -
e Come 11 Orne Conms 18 e Comn 4 Oere Comn | Owee Cogn 7
S— SENTs—— S S i
[ - T 3 A tatal laval
L33 ] bt ™ o bela (.
bl ) i (¥ =T ()
pal A L yebrind laba Lemg! et ant
. T = [l o gra “att AL
A -y s FH W Ll
shban hain] 4, o whaod falom Sols Pl
- pee owe b | o S ALl
i - A vwel vy e
[T el -—hh | re ) L]

Apal Lipd smesibatine Ten Viedgobag Cancormih Cunios wmogrmes Abegmer T e rondie:
L e ] - L R T - (ke @ P Y - fuma  Festow PV - it - Famhsa D =
Case Come 3 Cans Come 13 Cos Covumt 3 Cova Cor 4 Cosa Cogn 4
List of genes for fenture #2
B e e L R T s L L TTN N
| daddde sewtsnis poy @ wmbow
Inapiony reattes o1 Wi e mage

1O gty ) Fouturs Tomms () O Bpmils mod Fowmes Torwe

Dupler % = oo por page

= :O-ihu Gose  Uese  Usss  Usss  Gese  Usse  GUese  Geee | Owe | Gese  Usss S
AP ENL AROR | ATHHL | TOFRL FOFR O APRAL NI AR ARM MAFT | TRERY | WCT NOTOMD . LEn
- = N | pens | 2B La? 20N | pta | QMDD 0 1580 16100 10680 | £ée?
et 218  2Wm | L9 1oke 180 1M | i 1o orMs |t
e T RETT R AR TR 10M) | 16D | onm | 1480 174 1am | e
te vt 2% 10T iedsa | BB | ent: o201 1e8de | 135 | oTCs | Odams 0 %8s L [T~ 3
e ans e i [83) ] (81} 00| 1144 mwm | om0l L 0 &0 9N
v N 1 g a3 L) 134M (3]
IR M om» | I
prrarer 200N 160 | omad | RATO | 1MOt | oW | 1M | 2eYR2 | 1MM | by oas | oM | cass
-l Aam 10 ran 1 34
! s N s A
Tomieol l T1 g
Zoleit govs Eer g
(2 Cheball Cons Tt
O Local Prcennle Gase Pl (70 1008%)
Tom ot
g |
Geem w Dves Cureiabon
Defoanan of Corme cobor
Ty eoplared prwsc Lomn s pde d potes
Tepberen trmdewed graes 25000 | Trarmeegtes letors (TF )
| Yimard b et premses
Figure |

FAUN screenshot |. The upper window shows the classification features for 50TG collection and their top associated
terms; the lower window shows use of dominant terms across genes highly associated with the user-selected feature.
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FAUN screenshot 2. The right window shows the correlation between genes highly associated with the user-selected fea-
ture; the left window shows the feature strength for the genes from the user-selected correlation cell (pointed by arrow).
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