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Why database in neuroscience?
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There are too much data for
one person to crasp

The results across experi-
ments are too conflicting

Need for tools that collect
data across studies, bring or-
der to data, make search
easy and automate analyses
to bring out consensus results:
meta-analytic databases

Classical: PubMed, OMIM,
Google Scholar, The Cochrane
Collaboration,
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The number of articles in-
creases.

Can databases and computer-
based methods help to orga-
nize the large amount of new
data?

How should data be repre-
sented? How can they be en-
tered into a database?” Which
data mining methods can be
developed? Internet services

Figure 1: Increase in the number of articles in PubMed which |jke bioinformatics?

are returned after searching on *“Posterior cingulate”.
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molecuar brain maging

Functional human brain mapping

“Activation studies” or patient-
control comparisons with PET,
fMRI or SPECT. Lesionsstudies
with MRI.

Results often represented in the
literature as 3-dimensional coordi-
nates wrt. a standardized stereo-
taxic system (“Talairach’)

(z,y,z)  z-score
—38,0,40 4.91
48, —42.8  4.66
52.14.38  4.07

Figure 2: Figure from (Balslev et al., 2005).
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BrainMap database

Plot Window Help
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Report Coordinates

Plot Options

One of the first and most

comprehensive databases (Fox

et al., 1994: Fox and Lan-
caster, 2002)

Presently 61866 locations
from 1660 papers (2008
November)

Graphical web-interface with
search facilities, e.g., on
author, 3D coordinate, ...

Figure 3: Screen shot of a graphical user interface to the Brain- Also possible to submit

Map database with Talairach coordinates plotted after a search

for experiments on olfaction.

new studies
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Brede Database

File Wiew Help
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Figure 4: Screenshot of a program for entering data.
a study of (Jernigan et al., 1998).

Here with

Smaller Brede Database
similiar to BrainMap (Nielsen,
2003).

Every studie saves, e.g.,
author, article title, ab-
stract, scanner, number
of subjects, coordinates,
anatomical names, topic
under study.

Taxonomy for brain regions
and topics

Finn Arup Nielsen
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Entry of information in the Brede database

Figure Mo, 2
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Each location is primarily represented by the 3D-coordinate and a textual

field indicating the brain region
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XML “Lowtech” storage

<brainTemplate>SPM95</brainTemplate>
<behavioralDomain>Motion,Execution - Saccades</behavioralDomain>
<woext>57</woext>
<analysisSoftware>SPM95</analysisSoftware>
<analysisSoftware>AIR</analysisSoftware>
<analysisSoftware>AMIR</analysisSoftware>
<Loc>

<type>loc</type>

<functionalArea>Left frontal eye field</functionalArea>

<brodmann></brodmann>

<zScore>4.82</zScore>

<coordReported>-0.050000 -0.002000 0.036000</coordReported>

Finn Arup Nielsen 7 November 25, 2008
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Read coordinates from a spreadsheet

Yy
L=

| | | |
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1
[

Coordinate information may
also be read from a spread-
sheet via a ‘“comma sep-
arated values’” file with

e N ey, M

columns X", “y" and “z".

Coordinates read and plot-
ted from a study (Law
et al., 1997).

Finn Arup Nielsen
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Matlab commmands

Matlab commands to read a spreadsheet and display them in a 3D plot:
L = brede_read_csv2loc(’LawI1997Activation_1.csv’);

figure, brede_ta3_frame, brede_ta3_loc(L)
print -depsc /home/fnielsen/fnielsen/eps/Nielsen2006Toolboxes_law3d.eps

Finn Arup Nielsen 9 November 25, 2008
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Searching on Talairach

Fil Redigér Wis Ker Bogmerker Veerktejer Opsstning Windue Hjelp

QLAO OL XN Qs

E® Sted: [l:'-i- pufhendriximm, dtu.dk/cgi-bin/brede_loc_guery.pl?q=14+14+9 ¥ L[ 8

1%

4l

brede_|loc_guery — Search after locations (Talairach coordinates) in the Brede
Database =
|14 149 | Location search (one coordinate) leg.14 -9 -15
|14 149 | Experiment search (several coordinates) | B
# Distance x |y z \WOBIB Description
1 051314 8 78 Right caudate nucleus — Correlated with pain ratings in hot pain on
' right hand in rest, mental imagery and hypnosis (WOEXP: 238)
2 35/15/11| 6 92 |Caudate nucleus — Mildly depressed cancer patients (WOEXP: 293)
Right caudate nucleus — Intelligence and gray matter volume
3 49/1512/13 180 negative correlation (WOEXP: 584)
4 7.0/12| 812 178 Rightcaudate — Semantic versus case (WOEXP: 550)
Right caudate — Semantic versus syllable counting via case
5 7.5/10| 8|11 178 |
judgment (WOEXP: 558)
Right caudate nucleus — Hot pain on right hand during hypnosis
B 8.1 5|14/ 8 V&
(WOEXP: 235)
7 s3l13 7| 3| 171 Right strlailzum - Rhyn.ﬂejudgemenlt and nonlinear (‘convex')
response in rapid auditory processing (WOEXP: 526)
Right striatum — Rhyme judgement and linear increase response in
8 8313 7\ 3 171 rapid auditory processing (WOEXP: 527)
9 98|13/ 5 3 92 Putamen — Mildly depressed cancer patients (WOEXP: 293)
| T@

coordinate

Result after search for nearest
coordinates to (14, 14, 9).

Translation of the data from
XML to SQL (Szewczyk, 2008)

Perl 4+ SQLite web-script

Also possible from to call and
get results from within an im-
age analysis program (Wilkowski
et al., 2009)

Similar searches possible in xBrain
and Antonia Hamilton’'s AMAT
programs.

Finn Arup Nielsen 10
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Searching on experiments

+1:1.00000 Mentalizing versus rule solving. Playing a computer-based version of "slones, paper, scissor” while belfeving the
apponent was an other iiuman versus playing while belfeving the cpponent was a computer with a fixed rule-based algarithm,
WOEXP: 218,

Helen L. Gallagher; Anthony | Jack; Andreas Boepstori; Christopher D. Frith. {maging the inlenlional slance in a compelifive game.
Neurotmage 16(3 Pt 11:814-21, 2002, PMID: 121658285, WOBIB: 70.

+2: 0.68676 Postiraumatic stress disordar. Benzodiazaping binding fn postiratumatic stiass disorder varsus Binding in normal
subfects. WOEXP; 208,

J. 0. Bremner: B. B. Innis; 5. M. Southwick; L. Staib; 5. Zoghbi; D. 5. Chamney. Decreased benzodiazepine receplor binding in prefrontal
cartsx in combat-related postraumalic slress disorder, American Journal of Psychialry 157(7)1:1120-1126, 2000, PMID: 10873821,
WOBIB: 567,

+3: 0.67565 Forgiveness judgements. Judgemenis of visually displayed sentences about forgivensss situalions with bution
press versus judgement involving social reasoning WOEXP 451,

T. F. Farrow; Y. Zheng; . O, Wilkinson; 5. A, Spence; J. F. Deakin; N. Tarrier; P. D, Griffiths; P. W, Woodruff, fhveslgaling the funclional
anatomy of empathy and forgivensss, NeuroReport12(11):2433-2438, 2001, PMID: 11486124 FMRIDGCID: . WOBIB: 147,

+4: 064805 Case judgment versus syllable counting. Case judgment of letters from visually presented words with bution
press versus counlfng the number of syllables in a visuaflly presented word WOEXP, 553,

Bussell A, Poldrack: Anthony D, Wagner: Matthew W, Prull: John E. Desmond: Gary H. Glover: John D. E. Gabrieli. Functional
Specialization for Semalic and Phonological Frocessing in the Left inferiar Frefrontal Cortex, Neurofmage 10(1):15-35, 1999,

PKIC: 10385578, DO 10.10061/nimg. 1995.0441. FMBIDCID: . WOBIB: 178.

+5: 0.60237 Subject 3: Answering self-reflective questions versus answering semantic questions. ssff-reffsctive and
semanlic yas/no quaslions pasead thraugh headphanes were answersd with buttan prass. WOEXP: 56,

Sterling C. Johnson; Leslie C. Baxter; Lana S, Wilder; James G, Pipe; Joseph E. Heiserman; George P, Prigatano. Newral correlales of
seff-reflection. Grain 125(Pt 8):1808-14, 2002, PMID: 12135871, WOBIB: 20,

List with results after searching experiments that report similar
activations as a “"mentalizing” experiment of (Gallagher et al., 2002).
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Online experiment search

Online search on two coordinates

Fil Redigér Vis Ker Bogmerker Veerktejer Opsaetning Vindue Hj=lp . . .
QLEOP ORI L DO EARNE S 3 in left and right amygdala in
E» Sted: LI & Irix.imm. dtu. dk/egi-binfbrede_exp_query.pl?g=14+-0+-15%2C+-15+-10+-14 | § M s 'ﬂ

+
o the experiments recorded in the
Brede
brede_exp_guery - Search after experiments with Talairach coordinates in the Brede Database B red e D a t a b a Se
=
14, -9, -15;
-15, -10, -14;
Experiment search eq, 14 -9 -15, -15 -10 -14 [
# |[Similarity |WOBIB |[WOEXP |[Experiment
Sexual arousal - male. Sexual arousal by viewing erotic film
excerpts. WOEXP: S.
1 ]l0.985599 4 ° Karama (2002) Areas of brain activation in males and females during
viewing of erotic film excerpts, WOBIB: 4.
Increase during public speaking for subjects with social
phobia. Increases in the interaction between public speaking to an
audience about past experiences and subjects with social phobia
2 [0.980475 77 241 |versus privat speaking about past experience and subjects with no
social phobia. WOEXP: 241.
Tillfors (2001) Cerebral biood flow in subjects with social phobia during
istressful speaking tasks: a PET study. WOBIB: 77.
Fearful faces. Categorization of fearful face versus happy faces.
WOEXP: 481,
3 |0.924246] 156 481 Canli (2002) Amygdala response to happy faces as a function of
extraversion. WOBIB: 156.
Sadness from films. Sadness generated from viewing silent color
feature film involving grieving a friend who cormmitted suicide by
hanging versus view neutral films and recalling neutral
4 |0.889565| 177 544
autobiographical memories. WOEXP: 544,
Lane (1997) Neuroanatomical Correlates of Happiness, Sadness, and
Disgust. WOBIB: 177. E|
|http:1’1’hendr|x.|mm‘dtu.dk.r’serwceS!Jerne!gr-edeMOEkF.’j‘htm-l - ) - . - }
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Coordinates-to-volume transformation
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Coordinates in an article con-
verted to volume-data by fil-
tering each point (kernel den-
sity estimation) (Nielsen and
Hansen, 2002; Turkeltaub
et al., 2002)

One volume for each article

Yellow coordinates from a
study by (Blinkenberg et al.,
1996), with grey wireframe in-
dicating the isosurface in the
generated volume

Finn Arup Nielsen
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Kernel density estimators for locations
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'Talairach coordinate’ in centimeter

Regard the “locations’ as being gen-
erated from a distribution p(x), where
x is in 3D Talairach space (Fox et al.,
1997).

Kernel methods (NN kernels centered
on each location: u,) with homoge-
neous Gaussian kernel in 3D Talairach
space x

(2m02)—3/2 % i (k)2

N n

p(x) =

o2 fixed (¢ = 1cm) or optimized with
leave-one-out cross-validation (Nielsen
and Hansen, 2002).

Finn Arup Nielsen
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Taxonomy for cognitive components,

WOEXT: 41
Cold pain
WOEXT: 40 - WOEXT: 261
Pain Thermal pain
WOEXT: 69
Hot pain

Memory, episodic memory, episodic memory retrieval, empathy, disgust,
5-HT2A receptor, ...

Organized in a hierarchy — a directed acyclic graph.

Finn Arup Nielsen 15 November 25, 2008
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Supervised labeling

WOEXT.: 23, Face recognition,
Processing of face images,

Parents |[Siblings||Children
Wisual object recognition

Experiments:

1. Face visual ohject. I7suaf odjects: Fuaces versus
builiding, WQEHP: 11,
[ Lewy, U Hasson; G Avidan; T Hendler; R

Walach, Center—periphery organization of human - o

ebiect areqs., Nat Newresc 450533 -9, 2001,
PLIID: 11318563, WOBIE: 5.
2. Photographs of faces versus houses and

chairs. Cornjunction between passive viewsng and of .

delaved match—to sample of gy —soale

photographs versus scrambled pictures and faces . i

versis Avuses and chairs, with malching choice
indioated by pressing o button with the right of
lef? thumb WOEXP: 91
4, Ishai; L. G, Ungerleider; A, Martn; 1. W,
Haxby, The representadion of odjects in the
Rummon eccipited and temporal cortex.. [ Cogn
MNexrpser 12 Suppl 2:35-51, 2000,
PMID: 11506848, FMRIDCID: 2-2000-11131,
WOBIB: 28

3. Front—face, Line drowings of front face versus
line drawings of tumblers, WOEXP: 123
. Hasson, T. Hendler; I, Ben Bashat; R, Malach,
Vase or face ? A newradf correlate of
shopre - selective grouping processes in the human
bragn, F Cogn Newroscr 13(6):744 53, 2001.
PMID: 11564319, FMRIDCID: 2-2001-111P4§,
WOBIE: 38

WOEXT: 126
Visual object recognitior

WOEXT: 23
Face recognition

Example with “Face
recognition” studies
in a ‘‘corner cube” vi-
sualization.

The ‘“expert” Ilabel
added during data-
base entry can pro-
vide the grouping struc-
ture.

Statistical tests can

be constructed to mea-
sure whether the spa-
tial distribution is “clus-
tered” (Turkeltaub et al.,
2002; Nielsen, 2005).

Finn Arup Nielsen
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Supervised data mining

Volume for a specific taxo-

WOEXT40—P&IFI . ‘" s 1
PRSIt h nomic component: “Pain

-
(=)

Volume threshold at statisti-
cal values determined by re-
sampling statistics (Nielsen,
2005).

Z [cm]

Red areas are the most sig-
nificant areas: Anterior cin-
gulate, anterior insula, thala-
mus. In agreement with “hu-
man’ reviewer (Ingvar, 1999).

1 1 1 ]
L= = ] w 2] L ™ [=] ™ I [2] [++]

I
[ a—"y
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Two sets of coordinates: Compare these!

Hot pain Cold pain

Figure 5: Visualization of the Talairach coordinates from hot pain and cold pain studies

Finn Arup Nielsen 18 November 25, 2008
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Testing for difference

Two groups are compared by looking at the subtraction volume image

t=vy —vo. (1)

T he statistic is the maximum in the subtraction image

t = max;(t;) (2)

A null distribution is established by resampling the labels between the
two sets of Talairach coordinates and computing the resampled maximum
statistic ¢t} for all N resamplings.

The P-value for the ¢th voxel is the proportion of resampled maximum
statistics above the statistic t; (Nielsen et al., 2004a)

N
P, =1/N) |t; < ty]. (3)
n

Finn Arup Nielsen 19 November 25, 2008
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Resampling distribution

Hot pain
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Histogram of resampled maxi-
mum statistics with 1000 re-
samplings.

Two plot: Different numbers
of experiments in hot (24) and
cold (8) pain:

max (Vhot — Vcold)
mMax (Veold — Vhot) -

thot
tcold

No difference between hot and

Figure 6: Empirical histograms of the maximum statistics cold pain detected.

t* after 1000 permutations.

tcmd-

The thick red lines indicate
the maxima for the hot and cold pain statistics thot and

Finn Arup Nielsen
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molecuar brain maging

Testing between pain and object vision

Figure 7: Statistical image. Black is thermal pain and yellow is
visual object recognition.

Isosurfaces at thresholds in
tpain and topject-

T hresholds are at the usual
0.05-level.

Expected areas appear above
threshold. For pain: An-
terior cingulate, insula, tha-
lamus. For visual object
recognition: fusiform gyrus.

Finn Arup Nielsen 21
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unsupervised data mining

z [cm]

Construction of a matrix
X (papers x voxels)

Decomposition of this matrix
by multivariate analysis, e.g.,
principal component analysis,
clustering, independent com-
ponent analysis

Left image: non-negative ma-
trix factorization with compo-
nents weighting for (perhaps)
face recognition (Nielsen et al.,
2004b)

Other technique: Replicator
dynamics (Neumann et al.,
2005).

Finn Arup Nielsen

22

November 25, 2008



=
1
=

M

Toolboxes and Databases in Neuroinformatics Cmbi GO G

Non-negative matrix factorization

Non-negative matrix factorization (NMF) decomposes a non-negative
data matrix X(N x P) (Lee and Seung, 1999)

X = WH + U, (4)
where W(N x K) and H(K x P) are also non-negative matrices.

“EBEuclidean’” cost function for
Eveycr = ||X - WHH% (5)

Iterative algorithm (Lee and Seung, 2001)

H H (WTX)"”’ 6
kp * ttkp (WTWH)k (6)
p
XH'
n

Finn Arup Nielsen 23 November 25, 2008
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Text representation: a “bag-of-words”’

‘memory’ ‘visual’ ‘motor’ ‘time’ ‘retrieval’
Fujii 6 0 1 0 4
Maddock 5 O 0 O 0
Tsukiura O O 4 0 0
Belin O O 0 0 0
Ellerman O O 0 5 0

Representation of the abstract of the articles in “bag-of-word”. Table
counts how often a word occurs

Exclusion of ‘stop words’ :

common words (the, a, of, ...), words for brain
anatomy, and a large number of common words that appear in abstracts.
Mostly words for brain function are left.

Finn Arup Nielsen
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Grouping of words from articles

memory facial

pain eye

retrieval expressions painful visual
4+ episodic faces motor movements

autobiographica recognition somatosensory spatial
memories emotion heat humans
memory facial pain
retrieval expressions painful

o 3F episodic faces motor

s time recognition somatosensory

é memories emotion heat

£

8

=] .

B memory pain

c retrieval painful

3 2fF episodic motor
time somatosensory
memories heat
memory
retrieval

1+ episodic
time
paln 1 1
1 2 3 4
Component

Figure 8:

Grouped words.

Multivariate analysis (NMF)
of the text in posterior cingu-
late articles to find ‘“themes’,
which can be represented with
weights over words and arti-
cles (Nielsen et al., 2005).

Most dominating words: mem-
ory, retrieval, episodic

pain, painful, motor, so-
matosensory

facial, expressions, faces,

eye, visual, movements

Finn Arup Nielsen
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M

Matlab commmands

%» B = brede_read_xml(f, ’output’, ’collapsesecond’);

load wobibs.mat

M = brede_bib_bib2mat (B, ’type’, ’abstract’);

M = brede_mat_elimsingle (M)

M = brede_mat_elimstop(M, ’filename’, ’stop_englishl.txt’)

M = brede_mat_elimstop(M, ’filename’, ’stop_medline.txt’)

M = brede_mat_elimstop(M, ’filename’, ’stop_lobaranatomy.txt’)
M = brede_mat_elimstop(M, ’filename’, ’stop_meshcommon.txt’)

M = brede_mat_elimstop(M, ’filename’, ’stop_pubmed_negl.txt’)

[W, H] = brede_mat_nmf(M, ’Info’, 5)

Finn Arup Nielsen 26 November 25, 2008
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Text and volume: Functional atlas

Automatic construction of
functional atlas, where words
for function become associ-
ated with brain areas

Blue area: visual, eye, time

Black: motor, movements,
hand

Figure 9: Functional atlas in 3D visualization.

White: faces, perceptual, face

Green: auditory, spatial, ne-
glect, awareness, language

Orange: semantic, phonolog-
ical, cognitive, decision
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Functional atlas — medial view

Grey area: retrieval, neutral,
words, encoding.

Yellow: emotion, emotions,
disgust, sadness, happiness

Light blue: pain, noxious, ver-
bal, unpleasantness, hot

Constructed with a text ma-
trix and a matrix with volumes
and NMF.

Figure 10: Visualization of the medial area.
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Searching on a specific area

10

Searching for all coordinates
labeled as “posterior cingu-
late” . Here 116 “posterior
cingulate” coordinates.

One outlier: “Right postcen-
tral gyrus/posterior cingulate
gyrus” from (Jernigan et al.,
1998).

Possible to find the corre-
sponding articles for the co-
ordinates — and cluster these
articles
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Memory and pain

Is there a different be-
tween how memory and
pain coordinates dis-
tribute in posterior cin-

gulate?
Al " : :
® x5 x Xe Sagittal plot of memory
P E X% % | | :
2 1 X X % 0 (red x) and pain (green
x 5% circles).
— X

| | | ‘ 3 | Apparently the memory
2_/ . coordinates have a ten-

‘ ‘ ‘ | ‘ ~ dency to liein the poste-
| . . . | ~ rior/inferior part for pos-
4 2 0 2 4 -6 -8 19 terior cingulate.
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Imaging databases

fMRIDC: fMRI Data Center stores scanning data from fMRI studies.
With Internet-based search.

Neurogenerator: Storing, information retrieval and visualization of imag-
ing data.

SumsDB: Cortex surface-based database.

Rodent databases: NeSys (projections), Mouse brain library: Nissl-
stained

BrainInfo (NeuroNames): Database of brain structures.

Connectivity databases: CoCoMac, CoCoDat, BAMS, XANAT, ...
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| e

e

CoCoMac connectivity database

Connectivity output list,
PrimaryProjections
SearchString: ('CD' [KEYWORDS]

Sourcesite PDC Hemisph. Density PODC

Co

O

34 ltems, page 142 select page:

Sourcelap

H:

T Lser comments dizplay

I+

urse TargetSite

ascending l ¥

show url back to search

PDC Hemisph. Laminae

IClBog-19 D 7 ® [ BD77-Cd A ? [Laminae]

2. [Cl|Bog-19 D ? * [ BD77-Cd A ? [Laminae]
3. [Cl|Bog-18 D 7 * [ BD77-Cd A 7 [Laminae]
4, IC/|Bos-18 D ? ® [ BD77-Cd A 7 [amines] [L5
5, [Cl|Bog-18 D ? R | BD77-Cd A ?  |[Caminad I
6. ICl|Bog-18 D ? ® 7 |BD77-Cd F ? iy
7. [Cl|rTMBES-Cd L L ] [ RTIMBSS-Prdr C L [Laminae]
8. ICl|rTMBYS-Cd L L o] [ RTMBYS-Prdr C L e e
g. IC||RTMBSS-Cd L L o [ RTMB99-455Up C L |Camnad &5
10. [T/ |IRTMBS9-Cd L L ] [ RTMBIS-Prdc C L |Eones i
11. [C/|RrTMBES-Cd L L ] [ RTMB99-45inf C L [Laminae]
12, [CI|RTMBSS-Cd L L o] [ RTMBYS-Phuc C L e e
13, Cl|RTMBSS-Cd L L o [ RTMBYG-Phdy C L |Camnad i€
14, [T/ |IRTMBS9-Cd L L ] [ RTMBI9-PMdC C L |Eones i
15. ICI|[RTMBYS-Cd L L 0 [ RTMBSS-PMdc C L
16. [C[|RTMBES-Cd L L ] [ RTMBSS-PMdC C L [Laminae]
17. ICI|RTMBSS-Cd L L o] [ RTMBIg-5MA C L =
18. IOl |IRTMBSS-Cd L L o [ RTMBYZ-Phr C L |Camnad &5
19. [T/ |IRTMBS9-Cd L L ] [ RTMBIZ-5MA C T iy
20. [CI|RTMBE9-Cd L L 0 I [RTMBI9M1 C L

CoCoMac records anatomical
connectivity in the Macaque
brain with data from presently
413 papers.

Brain region ontology (Stephan
et al., 2000).

Stores ‘“from’”, “to” and how
strong the link is, what tracer,
etc.

Visualization of connectiv-
ity, analysis of, e.g., small-
worldness (Sporns et al.,
2004)

Finn Arup Nielsen

32

November 25, 2008



Toolboxes and Databases in Neuroinformatics Cjmbi GO 6> = BN

Brede brain region taxonom

Left hippocampus

Right hippocampus

WOROI: 40
Hippocampus

Entorhinal cortex

Left parahippocampal gyrus

Right parahippocampal gyrus

WOROI: 209
Ambiens gyrus
WOROI: 210
Subsplenial gyrus
WOROI: 141
Left mesial anterior temporal lobe
WOROI: 142
Right mesial anterior temporal lobe

WOROI: 65 —>
Parahippocampal gyrus

Mesial anterior temporal lobe

WOROI: 211
Perirhinal cortex

Left medial temporal lobe

WOROI: 253
Right medial temporal lobe

WOROI: 218
Cod i) —

axonomy of neuroanatomi-
cal areas.

Items linked in a hierarchy
with “Brain” in the top root
and smaller areas in the leafs.

Based on another neuroanatom-
ical database “BrainInfo/Neuro-
Names” (Bowden and Martin,
1995; Bowden and Dubach,
2003) and atlases, e.g. ‘“Mai
atlas” (Mai et al., 1997).

Fields recorded: Canonical
name, variation in names, ab-
breviations, links to Neuro-
Names and other databases.

Finn Arup Nielsen
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WOROI_218.html
WOROI_40.html
WOROI_65.html
WOROI_66.html
WOROI_140.html
WOROI_211.html
WOROI_252.html
WOROI_253.html
WOROI_107.html
WOROI_108.html
WOROI_277.html
WOROI_131.html
WOROI_132.html
WOROI_209.html
WOROI_210.html
WOROI_141.html
WOROI_142.html
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Example on connectivity matrix

(1, 16) = (BA23, BA46): 4.000000

BA23

Figure 11: Connection-"matrix” from BA23. Row as source
brain site, columns as target brain site.

Download XML-file with 308
entries for area 23 (i.e.,
BA23) as ‘source” ‘“brain
site” when querying CoCo-
Mac.

Matching CoCoMac brain sites
to Brede brain region taxon-
omy.

86 brain areas matched with
33 brain areas with non-zero
(anatomical) connections.

These can be plotted in 3D
stereotaxic space.
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Matlab commmands

Four matlab commands to readin, convert, display and print the CoCoMac

data with the Brede Toolbox:
S23 = brede_read_xml_cocomac(’cocomac_connectivity_23.xml’);

M23 = brede_cocomac_connectivity2mat (S23);

brede_ui_mat (M23)
print -depsc /home/fnielsen/fnielsen/eps/Nielsen2006Linking_ba23.eps
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Data entry

CIMBI Gene Personality Associations

DTU Informatics === HBP = Services = Gene Personality Associations

Field Value Suggestions
Id 523 (fixed)
Gene [TPH1 ¥
Polymorphism |A2 18C 2
Genotype |NA 2
Inventory |TC| ¥
Trait |Se|f-transcendence v
Mean l12.0
std 4.3 SEM: |

Number of subjects |41

Login or New account

Description
Database identifier

HUGO gene symbol
Polymarphism
Genotype
Psychology test questionnaire

Dimension in the inventory

Mean value for the group
Standard deviation for the group

Mumber of subjects in the group

- J Type of group of subjects/patients

Recruitment |Healthy Germans [
PMID 15925123
Update

Figure 12: Wiki-based interface to type in results from gene

personality association studies.

PubMed identifier

Data entry is time consum-
ing

Perhaps entry through a
simple web-based interface
with immediate sharing of
data — a wiki — will en-
courage collaborative en-
try?

Example with personality
genetics association stud-
les: Is genetics variation
linked to personality traits?
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Automatic meta-analysis

Fil Redigér Wis Ker Bogmaerker Vaerktejer Opssetning Vindue Hjslp
F | ) )
QOG0 OOIEHRIANAS,

E¥ Sted: l[;http:H\ocalhostfcgi-binINieIsen2008Wik\_genepersonahty.py?cmd:svgef‘Fectandhtm\&:&:5-H‘I‘I’LPR&=&=Neuroticwsm&:&gene:&po\ymo ¥ l[ 8

CIMBI Gene Personality Associations

A so-called forest plot of
gene-personality associ-
ation effect sizes of re-
Forest plot for effect sults in the wiki

1%

«
[#] 5

Gene Polymorphism Inventory Trait PMID Command =
{ *| L * L *| L +| hd
\ [5-HTTLPR [ [Neuroticism New plot
Effect size (5-HTTLPR, Neuroticism)
3 2 1 0 1 2
langfiong = short/shert SLCBA4. - NEO PI - Japanese female nursing students B

LB NEQ TR Pl fomae sents Entire wiki with entry
SLCBA4. - NEO-FFI - Healthy Germans !

SLCBA4. - NEO PI - American young adults

SLCBA4. - NEO PI-R - American predominantely male homosexuals SVG g ra p h l CS a n d m eta -

SLCEA4. - NEO PI-R - American NIH and college sibling pairs . . .
SLCBA4. - NEO PI-R - Japanese medical staff a n a IyS|S | m plemented | n
SLCEA4. - NEO-FFI - American caucasian alcoholics and nonalcoholics

SLCEA4. - NEO PI-R - Japanese medical staff and students

SLCBA4. - EPQ-R - Australian Caucasians a Si n g I e Pyt h O n SC ri pt

SLCBA4. - NEO PI-R - Caucasian and African Americans

SLCBA4. - NEO PI-R - Elderly depressed and nondepressed Americans W i t h a S Q I_ ite d a t a b a Se
+ Meta-analysis (fixed effect) b a C ke n d

Cochran's test: 23.95, dof: 11, p-value: 0.012955 (one-sided)
Mmoo - ar = o = g O — R ’:E
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More information

Article: “fMRI Neuroinformatics” (Nielsen et al., 2006)

Brede Database Brede Toolbox

Bibliography on Neuroinformatics:

http://www.imm.dtu.dk/~fn/bib/Nielsen2001Bib/
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XY |

M

Brede database on the web

’%_
Jerne > Brede database - Mozilla

== E

. Eile Edit ¥iew Go Bookmarks Tools Window Help

. 4 Home (EJBookmarks E3Projects

- @O O O O |% http: //hendrix.imm.dtu.dk/services/jerne/brede /brede.html | [Q; Search] ngo

. Brede database

Jerne > Brede database

Database: wobibs.ximl wobibs.mat | woexts.xnl woexts.mat

Bib: Asymmetry | Authors | ICA | NMF | Novelty | Statistics | SVD | Title | WOBIB

Exp: Alphabetic | Asymmetry | ICA | NMF | Novelty | SVD | WOEXP | WOEXT

Ext: Alphabetic index | Map | Roots

I Search Brede Database |

Other indices: Lobar anatomy novelty | Function - coordinate aggociations | Glossary

Description

Examples: Epstein and Kanwisher | Face recognition | London taxi drivers morphometry | Alzheimer change

The Brede database: The main component in this database is data from finctional neuroimaging scientific articles containing
Talairach coordinates. Each article in this database is identified by a unique number: A "WOBIB'. Some of the structure of the
Brede database is similar to the structure of the BrainMap database (Research Imaging Center, San Antonio).

The Brede database is also distributed with the Brede neuroinformatics toolbox.

- e O

== ] 5
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