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Overview

PubAnatomy 3D is a Flash-based web application. It uniquely integrates MEDLINE searching with
gene expression data and images from Allen Brain Atlas with a 3D brain model. Pubanatomy3D
can help researchers efficiently explore and evaluate hypotheses about genes’ role in various
neurobiological processes.

Persp Radius:500 Center Distance:510

[ Tree View | Perspacive Position Tres View

System requirements include:
* Mainstream browsers such as IE, Chrome, Firefox on Win/Mac
*  Most current Adobe Flash Player
* 4+ GB memory is recommended
* Full HD ( 1920 by 1080 ) and full screen is recommended

For Help email: brainarray@umich.edu

User Group: https://groups.google.com/forum/?fromgroups=#!forum/pubanatomy3d

About data sources

PubAnatomy3D provides access to data from MEDLINE and the data and images from Allen
Brain Atlas. With PubAnatomy3D you can search MEDLINE and get relevant articles and
summarized tables of genes, diseases and brain structures mentioned in the articles. You can
then filter to only articles referring to genes, diseases or brain structures in which you are
interested. It automatically maps mouse genes to human homologues. PubAnatomy 3D also
integrates additional annotations from the Unified Medical Language System (UMLS) and offers
its own unique, highly interactive 3D model of the brain.
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Why use PubAnatomy 3D?

With PubAnatomy you can you can situate gene expression in specific structures and infer roles
genes may play in diseases. PubAnatomy 3D helps you address questions such as the following:
- What unexpected genes are expressed in a brain structure of interest that are relevant
to a disease of interest?

- Do gene expression patterns suggest unknown nuclei in particular structures?

- Are the expressions of a receptor and ligand of the receptor local or distal in a targeted
brain structure?

- What genes are co-expressed in a structure of interest and how densely?
- What literature pertains to a disease and genes of interest in a specific brain structure?

PubAnatomy 3D lets neurobiologists explore gene expression in a literature-centric way.
With it, neurobiologists work from the premise that literature supports their inquiries into
expression in particular regions related to particular diseases.

PubAnatomy 3D integrates richly annotated results from literature searches with an ability
to explore genes contained in search results in both the 3D and 2D visualizations of the
brain. Exploratory insights can then be used to further query the MEDLINE database.
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Workflow overview

Search

Investigate
gene
expression in
the brain in 3D
and 2D

See expres-
sions of
2-3 genes

Examine
corresponding
2D slides for
detail

Refine search

Search the literature for research and find genes, brain structures, and
diseases to which results refer. You can enter simple or compound searches
and nested searches ( AND, OR and NOT).

From the search results, quickly drag and drop 1-3 genes and/or any number
of brain structures of interest into the 3D brain view. Select the all brain
structures and gene expression in any of them that you want to analyze,
using the 3D View Controller. PubAnatomy 3D then shows your selection.

You can zoom in, view the 3D area with a coronal, sagittal or transverse plate
cut through it, and change the transparency of various brain structures for
better visibility. You can also hide brain structures and quickly bring back any
structures that you want for surrounding context.

When you bring in two or three genes you can relate their respective
expressions within and across brain structures.

When you put a plane through a structure or expression point in the 3D
view, you see the closest corresponding 2D Nissl slide. The expression of
your gene of interest is displayed in it. You can move sequentially through
the slides. This movement is updated in the 3D view, as well. As you go
through the series of slides, the annotations for brain structures included in
the slides change accordingly.

From 2D plates, run a NeuroBlast on selected datasets and structures. Drag
and drop the genes that resulting it into your earlier literature search. Or use
insights from the analysis to change or filter that search. Click the PMID to go
directly to PubMed.
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GETTING STARTED WITH PUBANATOMY 3D

Open PubAnatomy 3D
1. Go to pubanatomy3D.org. The front page appears.

2. Click the icon. An empty Search box and 3D view of the mouse brain appear.

Tips for accessing common functions and features

The user interface offers the following general interactions (alphabetically listed):

- Add Search terms to a Query. Open a new search box for each term or drag and drop items
from the Results to the query area. By default the program connects terms with AND. Add
any gene or brain structure directly from the 3D view. Right click it and select “Add
structure to main search.”

- Control the transparency of one item,. To make any one structure more or less
transparent, mouse over the “100” or other number that appears next to a structure name
in the 3D column. A slider appears, which is an opacity slider. Move it up or down to make
it more or less transparent.

- Control the transparency of 2+ items. When 2 or more items are selected (highlighted in
blue), click the Adjust Opacity button to get a slide that will control the transparency of all
items at once.

- Display Brain Structures into the 3D View. PubAnatomy contains 828 brain structures and
maps expression data to them. All the structures are not read into and displayed in the 3D
display by default. Only some select, high level structures are displayed by default. You can
bring whatever structures you want into the 3D view in one of four ways:

o Dragand drop structures in Search Results to the 3D view.

o Interact with the hierarchical tree view of all 828 brain structures in the panel
named All Structures. Open the tree view of all brain structures by clicking All
Structures (button at the bottom of the screen). Find structure(s) of interest.
Drag and drop them into the 3D view or the View Controller.

o Click the arrow next to a high level structure in the View Controller that is the

PubAnatomy User Guide - November, 2013 - Page 4



“parent “ of your structure of interest. From the pull down list of functions,
select “Load all Children” or “Load Children one level down.” The lower level
structures will be read in. You need to select them to display them.

Drag and Drop. Move items efficiently from one panel of the program to another by
dragging and dropping them. A green circle with + in the middle shows that the item can be
dropped at the intended spot. A red circle with X indicates that it cannot.

Get a drop down list: Arrows appear on the screen, and some appear when you mouse over
a row of data . Click the arrow to get a drop down list of additional operations to perform.

|
Get a drop down list: In the 3D view, right click on a structural area of the brain to get drop
down list of additional operations to perform. You can perform a number of actions either
for the exact position on which you click or for the structure more generally.

Reorder column headings. Drag and drop column headings to rearrange their order.
Rotate. Rotate the 3D view with your mouse, pressing the left mouse down.

Search. Search in the View Controller, Tree Structure panels, and/or 2D slice structure
column to quickly find brain structures, Type the structure term into the search box at the
top of the table. Retrieved items are indicated in red (e.g. “3 found” written in red). Click on
the red text and the tree will open to show the results.

Select items. Click on a row of a table to select the item in it. Keyboard shortcuts work for
(1) Selecting 2+ adjacent items (Shift + Mouse click; (2) Selecting non-adjacent items (Ctrl +
Mouse click); and (3) Selecting all (Ctrl+ A)

Selected items - confirm. In the 3D View Controller, selected rows are highlighted in blue. Y
and N in the boxes next to structure and gene names indicate whether or not the structure
and/or gene are displayed in the 3D view. They do not indicate “selection.”

Sort columns. In any table other than the Literature search results, PubAnatomy 3D only
sorts by a column when it is in the far left position of a table. Drag and drop any column by
which you want to sort (e.g. gene expression) to the farthest-most left position of the table.
The green X appears. Then press the white arrow (black arrow in Literature search tables).

Take actions on Selections. Buttons on the bottom of the screen specify allowable actions.

Zoom. Click Center Distance in the title bar of the 3D view. A slider appears. Move it up or
down to zoom in and out in the 3D view. You can also zoom in and out with a mouse wheel.
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SEARCHING THE RESEARCH LITERATURE

1. Enter terms in the Search box on the Search and Results panel.
“Full Medline record” (the default field) is the broadest category. It searches the whole
MEDLINE record. It does not do a search on the full text available in PubMed Central
articles.

X NOTE: If you do not want to search Full record but prefer a narrower category, click the

arrow on the title bar of the search box. Select “Change term to...” and select a field.

An auto-completion drop down provides choices as you type. Choices show the number of
article associated with specific terms. Select the term closest to your intentions.
Add as many terms as you want by following these steps:

a. Click the arrow on the field name title of the search box. Select “Add a new term” from
the drop down list.

b. Select the field name of the term you want to enter. A new search box appears,
automatically jointed to the prior term with AND.

c. Fillin the term on which you want to search.

d. If you want to change AND to another Boolean operator, click it. Change it to OR or
NOT.

X NOTE: You must enter a term in a newly opened search box before changing the Boolean

operator or before attempting to close a previous search box. Otherwise the box will close.

X NOTE: To close a previously entered search box, click the arrow at the top of the field

name title. In the drop down list, select Close This term. You cannot close a search box if
only one search box is displayed. In this case, change the search by typing a new term over
the prior term.

Therefore, if you search on a term — e.g. depression - in the default Full Record search and
decide that you want to only search on a gene in a Gene Symbol search box you must take
the following steps:

o After typing in depression, open a new search box for Gene Symbol with the
steps above.

o Enter the symbol of the gene
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o Click the Full Record title bar arrow and select Close the term. Only the filled in

Gene Symbol search box remains.

2. In the bottom of each search box, Pubanatomy 3D shows you how many hits each term and

the search statement of combined terms produce.

3. Construct a search statement with as many terms as needed.

composite fields

composite fields
AND Full Ief(_ AMD ene Symbols rain Structure Symbols
qrepressioor Anp (slcbad OR [C
MNOT1917hits  [NO 169hits 35033hits
33hits R jo—— . . — —
5086hils I|"IE)raggmg Gene:synovial apoptosis inhibitar 1, synavialin I
AND
composite fields L —
Funﬁ‘mns_ Diseases | AddnewTerm )
degradation| notr [glaucomall Layout >
223854hits 33847 hits
223710hits
ABBhits Close this term

Search | revert

'ﬂ

Article Journal Publish Year
Protocols

FPublication type

Brain Structure Names

RArain Strirtira Svmhbnle

X NOTE: Pay attention to the counts of hits indicated in each search box and in the overall

search box. It will let you know if your query produces hits before pressing Search. In the figure
above this search statement produces 466 hits.

4. Submit your search by clicking Search. Alternatively, click twice after entering the term.
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INTERACTING WITH SEARCH RESULTS

What the Results view shows
Retrieved articles and annotations of them appear from your search.

r
| Literature Search
|(®) PubAnatomy Search () NCBI PusMec Seach

Hover over to see

- the whole abstract
Tl ToRl =
depresvsxio?fl Search Number of hits for this term =
263415hs

Search result{263415 hits(1 - 6)):

PMID Author Articl. Y | Article tie Journal titke

R4034578 Cuevas Adol 2014 Discrimination, Aflect and Cancer Risk Factors amor  Amencan (ourmnal of health behs -
24001830 2014 Induction of chenolic metabolites and physiological ¢ Food chemistry

RI17869¢ Kortesz Szat 2013 Temporal alteration of spreading depression tythe o Brain research Wo used Isolates
22318360 BaldingerP 2013 IThe effacts of hormone replacement therapy on minc  Der Nervenant Hormenal fluctuz
2086439 MaerckerA# 2013 ICourgg.al ETTETTCIT Qg iervenant In asamole of ex 1]

Search a tab. Type in your term.
Search lesult statistics: YP Y 152

Top 40 & Gene S x | Top 40 of Diseas... Top 40 of Brain — x

Diseases count q Bral... | count a | Struc... | Structur...

disease 48369 ca 3385 375 Ammon (£

symptoms by 1085 1097 Hypoma r

other

&S 990 343 Bran st |v

Click a PMID to
access the article
in PubMed.

iew and sort by the
count of retrieved articles
referring to each term.

X NOTE: You may get a display that is not spread out like the screen shot above. It may have 2

tabs, one named Literature and the other named Summary or it may have the Gene, Disease
and Structure tabs positioned vertically (instead of horizontally as above. To get a more spread
out view, make more space by pulling the panel border to the right.

Change displays
Add new fields to the table displaying the articles.
1. Click the arrow at the end of the title bar of the Literature Results tab. A list appears.

2. Select the field you want to add. It appears in the table.

Author afiiiations
Grant Agency
Article inclusive pages
Wajor Keywords
ne Wajer Mesh heading Qualifier Name

1zl Mesh heading Description Name

[ pugestion type
Journal title | Article Absk tocols

“merican fournal of health behz  To examine whet Chemical Registry Numbers
“00d chemistry Alternative tools, []  Chemical Name
3rain research We used isolater Functions
Jer Nervenarzt Hormonal fluctuz Diseases
Jer Nervenarzt Inasample of ex [y Brain Structure Names
Brain Structure Symbols
L I g siucure s
Top 40 of Brain .. | | x| Gene Names
a_[Brai.. [count 4 [ struc... [ structur. Gene Symbols
g ca 335 375 ammon [4]  GeneIDs
W 1065 1097 Hypotna[T|  OfherAbstiactText
r bs 990 343 Brains [v| O AStactTeM
Autnor
PUID
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Add new tabs of annotations

1. Click the arrow at the end of the Results Statistics title bar. A list appears.
PubAnatomy 3D maps annotations from established sources to articles. Sources include
MEDLINE records (e.g. MeSH and Keywords), Gene Ontology, Allen Brain Atlas, and UMLS.
2. Select the field for which you want a tab. It appears in the display.
arzt Hormonal fluctus Grant Agency
arzt Inasample ofex [{  Protocols
Publication type
| IMesh heading Description Mame
) of Brain ... | x hemical Name
Brai... |counl " | Struc... | Structdg,. ajor Keywords
ca 3365 375 Ammon' |~ Brain Structure Symbols
hy 1085 1097  Hypotha D Functions
. Diseases
bs 990 343 Brain st [w

Gene Symbaols
Author

Manage the display space: Close and resize tabs; resize and sort columns

1. Move the borders between the tabs to resize them.

2. Close a tab by clicking the X in its title bar. It is removed. To restore it, click the arrow at the
end of the Results statistics title bar. On the drop down list, choose it to display it again.

3. Widen or narrow columns by adjusting their borders, as with the tabs in Step 1.

4. Sort a column by clicking the column name.

Search result(263415 hats(1 - 6))

=
PMID A Author | Articl. ¥ Artice title Journal ttle | Article Abstra...
R4034578 Cuevas Adol 2014 Discrimination, Aftect and Cancer Risk Factors amor  American joumal of health behz  To examine whet |1
24001820 Kovddik Joze 2014 Induction of phenolic metabolites and physiolosical ¢ Food chemistry Alternative 100ls
17859 KeneszSzat 2013 Temporal alteg CTeTTET M Oesagsion by the @ Brain research We used Isotate
ZZBLB}QR BaldingerP 2013 me eftect{ Gira up —down !enminc DerNerenarzt Hormonal fluctuz
23085439 Maercker A# 2013 iCourse of! Drisoners | Der Nervenarzt ¥ 91
- . + A\ ClickX to close J~
Search result statistics: v
Top 40 of Gene S | % | | Top 40 of Diseas... | x | | Top 40 of Brain ... |
q | Gen. | co.. a | gene.. | genen... qQ | Brai. | count a | Struc.. |
bont &1 11850  brainc |* = 3385 375 Ammon |2
sikcbad 33 15342 solute hy 1065 1007 Hypotha
grid2 N 14580 gutam [y bs 290 343 Brain st | v

X NOTE: In this version, you cannot change the order of the columns in the tabs.

X NOTE: For search results you are able to sort columns without moving them to the left.
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Filter and alter the Search statement
Add terms to your search statement in three ways:
1. To add a number of search fields. Add fields as described in SEARCHING THE LITERATURE.

2. To add a number of fields based on retrieved result annotations, drag and drop each term to

the search statement box.

a. Change the AND as desired. Click the AND and change it to NOT or OR.
b. When done building a query, click Search. The program updates results to this query.

3..To add a term, filter all results by it, and add another use the Results g (filter) column.
a. Click on the “q” column in the row with your term of interest. A check box appears.
b. Pubanatomy 3D automatically adds the term to the search statement and filters results.

c. If you want to filter to everything but the selected term, click the AND. A list appears.
Select NOT. (If you search to OR the results will be the same as before you filtered).
Click Search and the program updates results to this query.

Lunawie svarce
<) PubAnatomy Search () NCBI Pushed Seach

fields

Ful Text
depression
263415nits

Number of hits
after filtering /
re-rquerying

AND Search
Gene Symbois
slc6ad
170hits
nits

Search result{33 hits(1 - 3)) =
PMID Author ArticL_ v Article... Journ... Article Abstract Text
21854249  pryce Chrish 2012 Establishing OTTTR I T T T . - or 14
22824190 Ingichen Chw 2012 . . . . . .
iseases and brain structured mentioned in the resulting literature
Search result statistics: =
~% —
Total 1 of Gene Sym... x 'oplodmcﬁnL x| | Totat 6 of Brain Str... x

9 [Gen. [count 4 genend | gonena.. | [a | Diseases count Q | B | co.a| St | Stucturename

andaly 1% ar 3 872 Dorsalnudeu: |4

gisease " =
v

4 sicsas 33 15342 solute car

a 3 375 Ammons hom []
v

iﬂ Al Structures || Search Gene trom Alien 8rain | New Lit Search ||

Show selected genes and brain structures in the 3D Views

Drag and drop any gene and/or brain structure to the 3D view. Those gene expressions and
structures are now read into the 3D view, and you can manipulate them.

The View Controller opens listing structures and genes that are read into the 3D brain display.
The gene columns shows relative gene expression values across the brain.

Widen the border of the View Controller. If you close it, you can open it again at any point by
clicking the View Controller button in the title bar of 3D views. The content stays the same.
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X NOTE: Only a subset of brain structures are read into the 3D display by default to keep the

processing size manageable. You can bring in whatever other structures you want. To do so,
either drag and drop from the Search Results or use the All Structures panel by clicking the All
Structures button on the left bottom corner of the screen. See the All Structures instructions.

r

30 Views
3D Views | *] * | PerspRadws:500 Center Distance:660 L'_J

T Z5Suuctore Name [ESSTTEII0N L Sic6ad(..

56 7 (L3 image
Basic cell groups and regions o &
Brain $tem =
Hindbrain C
interbeain

Wsaneain

flum

epellar cortex

Ceredellar nuclet

Cerebrum
[-]CTX Ceredral cortex
CA Ammon's hotn |

CNU Cerebral nucied

1 structures selected: CA

Operations: | Add Coronal plane through mo... | | Adc Transverse plane theough Add Sa | plane Swrough mo... | | Remove this Structure

| |_revecse selecton

i vr wr wr 3

A user dragged Slc6a 4 and Ammon’s horn to the 3D View.

A user clicked the View Controller button on the 3D Views title bar.

The 3D Views screen opened.

The relative gene expression for each structure loaded in the 3D view is listed on the right.

Ammon's horn is selected (highlighted in blue). Selection means that a user can perform the actions in the buttons on it.
All listed brain structures are displayed in the view (indicated in the boxes in the 3D column).

No gene expression is displayed yet in the 3D view (indicated by the boxes in the Gene expression column.

X NOTE: Ammon’s horn is not visible because it is covered by the higher level brain structures.

Move now to interacting with the 3D views to explore genes and structures of interest.
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INTERACTING WITH GENES AND BRAIN STRUCTURES IN 3D

After loading genes and brain structures of interest into the 3D Views panel, manipulate the 3D
visual and the View Controller table to show meaningful view for your research purposes.

Show only a structure of interest in the 3D View
1. Using the example from the previous section - dragging and dropping Ammon’s horn:

2. With the Ammon’s horn row selected (highlighted in blue) click Reverse selection. All
structures but Ammon’s horn will be selected

3. Click Hide Selected (make them invisible). All structures but Ammon’s horn disappear from
the 3D visual. They remain in the View Controller (with N in their 3D column box), and you
can bring back any that you want by checking their boxes in the 3D column.

4. Click the box in the “S” column (Structure selection) to put a white outline around the
displayed structure, as shown below for Ammon’s horn.

: 3D Views
3D Views El x Persp Radius:500 Center Distance:457 |E|

2ee52m3 [i . s - 7 Structure Name &Ea‘?:‘;;;
[-1arey Basic cell groups andr [ [] [ 01280
[-1B3 Brain stem od 0| o2ns
HB Hindbrain og []] 02467
1B Interbrain oo []] 0.0269
B Midbrain oo ]| 93427
[-1cB Cerebellum OO [O] ooess
CBX Cerebellar cortex mp []] 00724
CBN Cerebellar nuclei Ooog [][ 03388
[-1cH Cersbrum OO [ ooess
[-]CTx Cerebral cortex aog ]| ©.1058
CA Ammon’s horn ¥ & [v] [ 00409
CNU Cerebral nuclei oo []| 00188

af 1]

[ stuctures selectea: cA

Operations: | Add Coronal plane through me... | | Add Transverse plane through ... || Add Sagitial plane through mo... || Remove this Structure

‘ reverse selection ‘

Lit Search || All Structures ]| Search Gene fromAllen Brain || New Lit Search ||

Arrange the view

1. Zoom to see a structure more closely. Click the “Center Distance” button (located right
under the 3D Views title bar). A slider appears. Move the slider to zoom in.

2. Rotate. Hold down the left mouse on the 3D view and move the mouse to rotate.

3. Adjust the opacity. Click the 100% on the structure row, 3D column, of the View Controller.
A slider appears. Slide it to fix the opacity level.

PubAnatomy User Guide - November, 2013 - Page 12



Change the opacity of two or more structures at once. Select the 2+ structures that you
want to adjust in opacity. Click the “Adjust Opacity” button at the bottom of the screen. A
slider appears. Set all the structures to the same opacity by moving the slider.

X NOTE: Gene expression shows best when opacity is set very low (e.g. 0 - 20%).

revorse selection |

1 structures selected: CA

|__Add Coronal plane through mo,

|_Add Transverse plane through

| | Add Sagittal plane fhrough mo.. | | Remove this Structure

I, B . 30 Views I
[ 30 Views ~| x| PerspRadius:500 Center Distance:244 [E [
[ D S - Sicsadl= |
1234656867 I f_;, ia0ss
~larey ‘Basiccell groups andr[] []  []| 0.1280
I-18s Beain stem oo ol
HB Hindorain oo ]| 02387
8 Interdrain oo [ 6628
us Midorain oo oo
-1c8 Cerebelium oo [ o688
cBx Cerebellarcotex  [][1 [ 00724
Cen Cerebelar nuciel oo [} 03388
-1cH Cerebrum oo [ oess |
ZIOT s i = o] AL Can vaguely see expression dots in Ammon’s horn
S St g Colored yell
cny Cerebral nuclei oo ]| 00158 yeliow
<] > \
|
|

([ Lt Searcn J| A stuctures J| Search Gene tromAlien Brain || tiew Lit Search ||

(s Eotate and zo@ lL]

The next figure shows the same view with less opacity and zoomed in to see expression better.

Expression is represented as small dots on the brain structure. The representation reflects the
location of expression and the density of grouping. The size of the dots corresponds to relative
strength of expression. Larger dots represent higher expression values.

| . 3D Views J
3D Views [=] * | Persp Radius:500 Center Distance:t3s ] (-]
Tee structure 7. Structure Hame 5 sicoadL.

12 3458 7 ‘ E] freces
[-1grey Basiceell groups andr (] [] (][ 01280 |
1188 Brain stem oo ofoers |
HB Hindorain oo of o2 |
B Interbrain oo ofo0s]
WE Widbrain oo oo
I-1ce Cerebellum OO ofooss |
©BX Cerebellar cortex oo oo
CBN Cerebellar nuclei oo oo
[-ICH Cerebrum oo [m] @
[-1CTX Cerebral cortex OO [ ofse ]
123 [=)ammen's hom & [A30% 0.0408
CNU Cerebral nuclei oo %\’@
P
Amy
Right clickto ze= mare cpiions,
<] 1D

Add Goronal plane through mo... | [ Add Transverse plane through .| [_Add Sagittal plane through mo... | [ Remove this Structure

T structures selected: CA
[reverse setecton |
Lit Search || All Structures || Search Gene fromllen Brain_ || NewLit. Search |
S

Center the structure of interest. Right click on the structure or expression point of interest.
A list appears with various functions you can perform. Click either Structure or Cursor
position to get an additional menu pertaining to either the general structure or exact cursor
position. Click “Point Camera to the Center... “ The center point of the view now becomes
either the structure or cursor point (depending which you choose in the menu).
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Adjust the opacity for this new centered focus by clicking “Center Distance.”
Narrow to a gene within a structure & examine its expression
1. Zoom into a structure. Use the mouse, mouse wheel or the Center Distance slider.

2. Hover over a gene in the structure until its information displays.

Cursor position:212,160,104
Gene azonym:SlcBat
Data set id: 2624

Structure name:Field CA3, stratum oriens

woughmo... || Add T Expression level:=0.2700431415
rough mo... REMO) poyble click to see more options

3. Right click on the gene. A list appears with functions to perform.

4. Click Cursor hit position (i.e. the cursor click positioned on the gene). A sub-menu appears.

|II

5. On the sub-menu, click “ Add coronal plane through model.” You can choose whichever

plane you want to use for a slices. Coronal slices are usually the most highly curated.
6. A plane cuts through the 3D view and a corresponding 2D slice appears.

X NOTE: For more screen space, you can close panels that you are not using right now. They

are minimized, and you can re-open them easily (through buttons) as needed.

=] x| ‘persp Radws:s00 conter rstance:3s0 (8]

Zoom: 100% Opacity: 100% [Jumelo dosesl

Hew LA Search || SectionCoronal view, 89 structures found, x+31

The 3D view shows the coronal plane and next to it the corresponding 2D plate.
a. Ifthe 2D plate says “Jump to closest image”, pull down the list.

b. Select the nissl slide that you want to display. It contains the expression of the gene of
interest.
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Show the expression of two or more genes at once
1. Bring the genes of interest into the 3D view in one of two ways:
a. Drageach gene from the search Results Gene tab into the 3D view.
Or

b. Click the “Search Gene From Allen Brain” button on the bottom of the screen.

1 structures selected: PVZ

- Operations: | Add Coronal plane through mao...
reverse selection

| Lt search |{ Anstuctures @ Search Gene from Allen Brain [ New Lit Search ||

c. A search box opens. Click the radio button for Gene Name or Symbol.

d. Enter the gene name or symbol. From the resulting list, drag and drop your
desired genes to the 3D view.

e. Close the search box when done.

Adjust the view to see the two expressions of interest
In the next two screen shots, two pertaining to neuroimmune issues are read into the 3D view.

Screen shot 1 shows a zoomed out view and annotates the actions users can take to adjust the
controls in the View Controller to optimize the visibility of the gene expression. These actions
include:

In the view controller, check only the structures you want visible in the 3D view.

In the brain structure row, check the box next to the expression if you want to see gene
expression in that structure.

Rotate the 3D view to the angle you want to see.

Adjust the transparency with the transparency slider to show the structure and context that
are important to see.

Change the color of one of the genes to easily differentiate them from each other in the 3D
view. Click the color box next to the work Images in the gene expression column. A color
palette appears. Select a different color.

PubAnatomy User Guide - November, 2013 - Page 15



Right click on the structure of main interest. In the drop down list select Point Camera to the
Center. The focus point for the 3D view now centers on this structure.

Screen shot 1:

(30 views 2 genes. Color is | "Persp Radius:500 Center Distance:505 |
" nd - |
123 45 6%\ changedon the 27,
[I=varer
(-188

Zoomed out to show hypothalamus in a
Basic cell grouns a0d whole brain , semi-transparent context
Brain stem
HB Hindbrain

[-18

Interbeain
Hypothalamus
Periventricular regio;

5

(Cy

Transparency adjusted

®
eroventral preoptic nuc ] (4 ® | 03218
| Dorsomedial nucieus oft (] (4 @ | 02560
| Dorsomedial nucleus ot [} [ @ | 02875
‘ DMHp  Dorsomedialnucievs ot [] ¥ @ s [ 02178
DMHY Dorsomedial nucleus oft [} ¥ O @ | 02640
I PVp Periventricular hypothatar () [ ® | 00598
{ Pz Peventicularzone (1M @ o | 0238
| ue Midbrain oo ] 0| 03173
i| (-ice Cerebellum (=] [ 07128
| cax Cerebellar cortex | 012d
| =0 Cerebellar nuclei oo 0| 0050
| t-cH Cerebrum 0o EILLE
| T Cerebral cortex oo [ [0a%F
; cNU Ceredral nuclel oo SR
|

1 structures selected: HY
Operations: | Add Coronal plane through mo.. | | Add Transyerse niana thraunh

asic ool grous

xpression of both genes. The yellow
one is higher so its expression dots are
biggerand more visible.

[Lreverse setoction |
[l[ Lit. Search || A8 Structures | Search Gene trom Alien Brain_J New Lit Search ||

Screen shot 2 zooms in. It lets you better differentiate the expression of the two genes (yellow
and blue). The size of the dots represent relative expression values (small to large) across the
brain. To get to the zoomed in view:

Use your mouse wheel or Center Distance button and slider to zoom in.

30 Views
3D Views [=] * | PerspRadius:500 Center Distance:se (] [-]
ree structure 7 Structure Name 5 Cxeitzl. [, Cxderl.

R B s ] T e
[-1arey Basiccell groups and reg [] [4]10% [] [ 25162 0339
I-188 Brain stem ogd o
HB Hindbrain og o
(-18 Interbrain
I [-1HY Hypothalamus 0 @10%
[-1PVR Perventricularregion ] [¥]50
ARy Anteroventral periventricul [] [¥]20
AP Anteroventral preoptic nuc [] [4]30
[-1DMH Dorsomedial nucleus oft [] (710
DiHa  Dorsomedial nucleus oft [ ] (410!
DMHp  Dorsomedial nucleus oft [] (420!
DMHv  Dorsomedial nucleus oft [] [(]10"
PVp Periventricular hypothalar [] [¥]20 18803
34 Periventricularzone  [] (¥]20% (3) | 34940 | 3) [ 02494 |
WE Widorain oo o
[-1c8 Cerebellum oo
cBX Cerabellar cortex oo
CEN Cereellar nuclei oo g 26914 | [ | 01050
[-ICH Cerebrum OO [[24283)[04213
CTx Ceratral cortex og o
chNU Ceretral nuctei oo o
T structures selected: PVZ
Operations: |_Add Coronal plane through mo... | [ Add Transverse piane through .. | [ Add Sagital plane through mo... | [ Remove this Structure
reverse selection
([CiSeareh J[ A Structures ]| Search Gene fromAllen Brain ]| New Lit Search || -1

At this point, right click to put a plane through any selected point (either gene) to see a 2D slide
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INTERACTING WITH 2D IMAGES

Call up a 2D slide to examine gene expression
You can call up a 2D slide showing the expression of a select gene in one of two ways.
1. Option 1: Interact with the View Controller after bringing a gene into the 3D View.

a. Inthe View Controller, click the Images box in the Gene column title bar in the View
Controller. A column of images appears

1D Views B X Persp Radius:500 Center Distance:457 E‘
ree structur: ructure &£ Cxcl2[...

1 2 3 ] Images
I 25182 1
= [ 2.7 Clickthe Imsges boxto display the dstasets n Situ
2 Hybridization {ISH) images in a new column. To use a

@ | 27E differant dataset, select it from the column drop-down menu
@® [ 22879
@ | 21074
o [ 3NRT7

-larey Basic cell groups
[-1BS  Brain stem
HB Hindbrain
IB  Interbrain

MB  Widbrain
T-1°R Marahallium

1ooooo
oooog

Persp Radius:50/

3D Views B x
ree Struct~ Si  Cycl12 = coronal 49images x
RN - =
[-larey  Basi T ]
[-1BS Brain X
tHind B
IInterd :
IMidb
[-]1CB Cere
(Cere
(Cere
[-]1CH Cere
[-]Cere
Amm :

(Cere &

[«]

<] [I>]

<] T I=

||| 1 structures selected: grey

e Operations: [ Add Coronal plane through mo... ‘ [:
Il| | reverse selection

I[ Lit. Search ” All Structures ” Search Gene from Allen Brain H New Lit. Sez

If you want to close the image column click the X in the Gene name title bar.

The images are the available Nissl slides for the dataset currently loaded in the 3D View.
They include, as well, the expression of the gene of interest at serial slices of the brain.
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b. Identify the location of each slice in the column. Mouse over the image and see a brain
image with a line through showing where the slice is located.

c. Scroll through the column of images with the scroll bar on the right to find the image
you want.

d. Click the desired image. At the right top corner, click the arrow for the pull down
function — “Pop up section view panel.” A larger, annotated 2D view appears.

L e e S NS T S SRR T SO S S S
2= coronal 49images
Coronal view, 39 structures found, x=471 > Gene:Cxcl12 * data set: coronal,49images > No.61 - | x
Section Tree View z] x | [Zoom:100% Opacity: 100% ‘ Image annotation [v ‘ [ Jump to closest ... |v\ High Def
Tee strucl/._Structure Name x471
= 1273 <
[-1grey  Basic cell groups ani ] |4 P ey i 8

e cUIG Sh g

7 Ser. CBLC SDMmriar®

/74, SmoUl AL SIMcr M

| 4 Smol 4USD\ -2 Ko
4.5 TR CB'CB (4fmo A}

[-1CB Cerebellum O
Crus 1, granular laye []
Crus 1, molecular lay []
~ranular laye []

No.61, Allen Brain Image id:7

- g wolecularlay [] P o { REN CPIT DCR waxdyr
Dentate nucleus O § i, Nho -t 21 ¢ RNMm
Fastigial nucleus O o FRWIV M SBLO LR
Interposed nucleus [} ) LNSE MY Mgy
Lobules IV-V, granulz [] | | ; N GIARNWI M
Lobules IV-V, molect [] 0 N GRIRMUI M
Nodulus (X), granula [] E“‘ ‘GR\"T"GY 4
Nodulus (X), molecul [] t\’:}\“\v‘ 4
Paraflocculus, granu [] vl

< > || v

ive Position: O

2. Option 2: Interact with the 3D View to call up a 2D slide at a specific location. Follow the
same instructions provided in the previous section for narrowing in on a gene and examining
its detail. The steps are:

a. Zoom into a structure. Use the mouse, mouse wheel or the Center Distance slider.

b. Hover over a gene in the structure until its information displays.

Curser position:312,160,104
Gene scenym Slciad
Data set id:2624

tructure name: Field CA3, stratum oriens =

—_—s
wough mo... Add Tr Expression level:= 0.2700421415441481
rough mo... Rem®! pouble i to see more options.

c. Right click on the gene. A list appears with functions to perform.

d. Click Cursor hit position (i.e. the cursor click positioned on the gene). A sub-menu
appears.
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e. On the sub-menu, click “ Add coronal plane through the model.” You can choose
whichever plane you want to use for a slices. Coronal slices are usually the most highly
curated.

6. A plane cuts through the 3D view and a corresponding 2D slice appears.

X{ NOTE: For more screen space, you can close panels that you are not using right now. They

are minimized, and you can re-open them easily (through buttons) as needed.

Adjust the view on the 2D slide to examine expression more clearly

1. Jump to the closest available slide. If you see this message in the 2D slide pull down the drop
down list and select an image. The 2D view now shows an available image for this gene and
its expression.

2. Make the annotation more transparent to see the actually staining better. Click “Opacity
100” at the top of the 2D image (floating) window. A slider appears. Adjust it to the %
opacity that you want. 0% will show only the slide with no annotation.

X NOTE: In this version the annotation shows abbreviations for each region of the brain.

The colors are used only to show different regions. They do not have any meaning otherwise
and do not tie in with any other colors used in the program (e.g. in the 3D view or gene
expression).

3. Outline regions of interest.

Display all regions included in the image that are relevant to you. Click the + next to a
structure in the list of structures in the left panel of the 2D view. A drop down list of options
appears. Click Open next three levels.

Coronal view, 132 structures found, x=314 > Gene:Cxcl12 > data set: coronal,49images > No.213 =

Section Tree View B x | [Zoom:100% Opacity: 5% [ Image annotation | v] [Jumpto closestim... [ vJ High Def
Tee struc| 7% Structure Name Sl | xd14
123 ‘ kg

[-larey  Basic cell groups and []
[ £-Carancal cac —
Add structureCerebral cortex to Main Search

[

Open next 3 level(s)
Open next 3 level(s) and close brothers only ? X : \
Open next 3 level(s) and close all others ‘/“ ’

Close all levels

selectall level parents
select children 1 levels down
select all children F

“ al : . msl
v

Perspective Position: O
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The substructures appear in the list.

Select areas of interest. Click an area of interest in the 2D image. Its name in the left hand
list automatically gets checked. Alternately, you can check the box next to the name of a
targeted structure in the left hand list. In both cases, the structures you select get outlined
in white . The screen shot below shows 2 structures selected.

To show sub- structures in the left hand list, click the + next to a structure name. In the pull
down list select the option that lets you open the structure’s sub-structures/children.

Section Tree View B x | oom:100% Opacity:10% | |mage annotation E | [ Jump to closestim... Iv} High Def

ree struct ~. Structure Name | =S x314
T2 ‘ | =™

-1grey  Basic cell groups and [] |A|
[+ Cerebral cortex ™|
Hypothalamus ™
Lateral hypothalamic a [¥]
Lateral mammillary nu []
Medial mammillary nut [] f ¢ Q\\\\
Periventricular hypotha [] 7
Posterior hypothalamic []
Supramammillary nucl []
Supramammillary nucl []
Tuberomammillary nur []
Medial mammillary nur [] N &

Zona incerta [=]
Fields of Forel O e oz -
[+ Midbrain &l M <] ~ = >
] [»] v
Perspective Position: O

Drag to change perspective position

X NOTE: When you hover over an area, it gets outlined in black - whether it is selected

(white outline) or not . The black outline goes away when you move your cursor.

X NOTE: The white outline of selected structures persists across sequential slides you view.

Examine expression serially on successive slides

1. Atthe bottom of the 2Dslide is a small slider with a ball (small round button) that you can
move side to side. Put your mouse on the ball and move it.

v

L=}

When you stop moving the slider, a new 2D slide replaces the previous one. The new one
reflects a new location. For coronal images, as you move the slider from left to right, the images
go from the front to the back of the brain. For sagittal images, as you move the slider from left
to right, the images go from the left part of the brain to the right.
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View a 2D slide and serial views in high definition

1. Click on the High Def hyperlink at the right hand, top corner of the 2D ISH image. A high
resolution image appears that lets you see detail very closely. This action opens a new tab
and takes you out of PubAnatomy. Close it by closing its web browser tab.

2. The sequential images are available from this view, as well. Click through the sequence of
images to view high resolutions of each successive slide.

PubAnatomy User Guide - November, 2013 - Page 21



Specimen Age: P56 ISH v/

Symbol: Cxcl12
Name: chemokine (C-X-C motif) ligand 12

1465 microns

Examine expression on two slides side by side

PubAnatomy 3D lets you see 2D slides side by side, which facilitates comparing images. You can
compare sequential slides of the same gene or slides of different genes. You can view side by
side slides in two ways: either as free floating windows or docked images in the 3D view space.

1. Set up side by side 2D slides as free standing windows.

a. Open the first image by right clicking on a gene expression dot in the 3D view and
putting a plane through the cursor position or structure.

b. Open additional images by returning to the 3D view. In the 3D View click on a gene
expression dot — the same or a different one. Right click and put a plane through this
position.

Windows open with the different 2D slides for each inserted plane. You can perform
different actions on each. You can move the slider on each one to see its distinct
sequential slides. You can arrange the free floating windows as you like.

2. Set up side by side 2D slides as stationary (docked) images in the 3D view space.

X NOTE: The slides cannot be undocked if you choose this option.
a. On the title bar of the 2D slide image, find the information telling you the Gene Name >
Dataset> and slide number.

Coronal view, 43 structures found, x=480 = Gene:Cxcl12 = data set: coronal 56images = No.22

PubAnatomy User Guide - November, 2013 - Page 22



b. Dragthe Image number (No.22 in the screen shot above) and drop it into the 3D view.
The 2D slide opens within the 3D screen space. It also remains as a free floating window.

c. Close (X) or minimize (-) the free floating window to make more space.

d. Drag another image number from another open 2D image/ISH slide into the 3D space.
Its 2D view opens in the 3D space as well. Close or minimize its free floating window.

e. Arrange the views so that you can see them as you like. When you hover over and
highlight (black outline) areas in one the same areas in the other get highlighted (l.e. if
they are present in both images).

Section Tree View B x | [Zoom:100% Opacity: 0% | Image annotation |'| @
ree structure 2, Structure Name 385
| 12 3 4 ‘ [na by yping | ke
|[-]grey Basic cell groups and regio [] x
[+]CTX Cerebral cortex [l
[+]1MY Medulla O
[+]MB Widbrain [l
[+]P Pons ] F p
Perisqueductal gray -
: _. v]
<] BN
<] I

Perspective Position:

Coronal view, 132 structures found, x=314 = Gene:Cxcl12 > data set coronal 49images = No.213

Section Tree View B x | [Loom:100% Opacity: 5% | Image annotation |v‘ Jumy
ree structure £ Structure Name w314 >
1 2 3 4 5 6 7 medulla » 2 g \ ; % e
[-1arey Basic cell groups and regic [] |4 o ,/;"/.“ x . ?
[+]CTX Cerebral cortex O :
[+]HY Hypothalamus # |
[+IMB Midbrain O |
[-1TH Thalamus -
Jh| = L]
- [»] v
Perspective Position: 1
Lit. Search All Structures Search Gene from Allen Brain MNew Lit. Search Section:Coronal view, 132 structures found, x=31_. Se

Close views by clicking on the arrow under the title bar of each image. A pull down list
appears. Click “Close this View.”

If you have minimized the same images earlier, you can re-open them by clicking on their names
on the tabs at the bottom of the screen.

Productive steps to take after this detailed view are to refine your literature search based on
insights or new genes/structures of interest that you have uncovered so far.
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USING GENES/ BRAIN STRUCTURES FROM 2D OR 3D TO SEARCH MEDLINE

After examining details, you may have new ideas for searches you’d like to conduct in the
literature — either by refining your original search, adding a new term, or changing your previous
search statement. For example, you may have found a brain sub-structure of interest relevant to
the gene expression you are examining that you had not thought about before. PubAnatomy’s
quick drag and drop options let you move any number of items/terms to a MEDLINE search.

Refine or change an existing literature search

1. Open the literature search panel. If you have closed it, click the Lit Search button at the
bottom of the screen. The panel opens. It still displays the last search you executed and its
results. Build your searches by using either of the two options that follow.

2. Option 1. Use the 3D View, 2D view or View Controller. Drag and drop (one at a time) any
number of items to the search statement area. If you drag and drop gene symbols or brain
structures PubAnatomy automatically opens a search box relevant to the respective field
(gene name, brain structure).

Dragged Items from the 3D and 2D views and View Controller may include:
- Structure names from the structure name row of the View Controller or 2D image panel

- Gene names from the 2D slide title bar (where it says Gene Name > Dataset> and slide
number)

3. Opetion 2: Use results from a NeuroBlast run. Drag genes resulting from a NeuroBlast that
you run within PubAnatomy 3D.

a. Click the button that says “Search from Allen Brain” at the bottom of the PubAnatomy
3D screen. A list appears. Click “By NeuroBlast.” A dialogue box appears.

Search Data Set from AllenBrain by NeuroBlast —| | x

Target Data set: Drop a data set into here
Target Structures: l:l m

[1 Coronal data Only Submit

T G T e e e

Gene S.. | GeneN... | Data Se... [ Data Se... [ GeneE...

I I 1
ca 9 By Gene Name/Symbol

By Structure Differential

By NeuroBlast
ares Search Gene from Allen
- ———
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Fill in the Target Structures box. To do so, drag structures of interest from the View
Controller or 2D slide You may drag multiple structures into this dialogue box. Select
multiple structures at once from a list with Shift+mouse click or Ctrl+ mouse click. Drag
them all at once to the Target Structures box in the NeuroBlast dialogue box.

Click to put your cursor in the box that says Drag a dataset here. Two choices appear in
a pop up list. You can either choose to get a data set by gene name (searching Allen
Brain for a data set related to a gene of interest) or by structure differential. Select one
of the two options and fill out the dialogue box that appears for that option.

Results from either an Allen Brain gene search or a structure differential search appear.
Results list genes according to specific datasets.

Drag and drop one of the results of interest into the NeuroBlast field that says Drag a
dataset here. Press Submit.

Results appear from the NeuroBlast run. From the results you can get an idea of other
genes that may be related to your genes and structures of interest. Find out more
about potential functional relationships by searching the research literature.

Search Data Set from AllenBrain by Gene SymbolName: = \searcn Data Set from AllenBrain by NeuroBlast =(
Search By Gene: ) symuol O Name
y SUUCture Nam | o Cxel2fe | @ TargetDataset: | 71489804 |
== [j @] |maue5 D L_
“Brain stem o | | Gene Sy... ‘Gentmme Data.. |Data... | Gen...
H 1 ™ ] 27931 Target Structures: [grey HAF
chan H o= Ui UL cao chemokine (C-C motif ligand 9 §9540464 sagittal 203081* i 2
Interbrain o™ ol 2% g7
Nidorain o™ ol i_‘;zj; o i ca20 chemokine (C-C motf ligand 2( §8744654 sagitial 20297 Coronadgta Only
Cerebellum o ™ ol i 2| 20306
k E— = Cd7 chy (C-C motif) i d7 ittal
Cerebellar cortex o= o= o3 emokine (C-C molin Iigand 7 71652002 sagitial 20; Gene Symb... | Gene Name ta-. |6
Cerebellar nuclei [a ] ol 2885 g [Z canz chemokine (C-C motif) ligand 1: §8744922 sagittal 20293 || zmu zincfinger, matrig-like §9134544 sdgital 18
Capebouny o # o O[3 cazra chemokine (C-C moti ligand 2° 68546026 sagitial 18829 || Gms751 dick 751 )
s o = al otd ] 68546025 | || om predicted gene 74736312 saghtal 43
Cortical plate (W] m) T3 cas chemokine (C-C motif ligand 6 71489804 sagital 20305| || BCO31781  cDNA sequenge BCO3 73712852 sagifal 20
Hippocampal formation o o O ImE | 6 70787209
= cate chemokine (C-C motif) ligand 1¢ 68744008 Sagitial 24047 42400 434005, 7 9 '
HihoEsraIRdaE 0 @ O | 68744008 sagittal 24047] || LOC434005 LOC43400f 787; sagftal 43!
Ammon's hom O @@ ] faf ca7 chemokine (C-C motif) ligand 1% 75090673 sagittal 20205 || Armes armadillofepeat conta 58499004 sybittal 23
Dentate gyrus [ ml| :
F.dev:".a B % v [—"»—3‘ ca27a chemokine (C-C motf ligand 2: 7047475 sagittal 20301} || Fama3e familyféith sequence ¢ 737. Sagital 73
Induseum griseum o «@ 1 CIN]|| caz chemokine (C-C molifligand 2 70526067 sagital Ivl| Hot atocyte growth fact 558 coronal 15|
Retrohippocampal region m |||
- ™ " | 4776 ity ki il
Carebrsl aocial O & EIRELS GmAT76 sperm motiity kinasg 70303911 sagital 21/
[>] 0403N18F  RIKEN cOps§30402 70509810 sagital 70|
CTxpl HPF
»s selected: yp  ca - S - || a085038 T 44086028 13870707 sagital 53
hhhhhhh ne e~ Operations: [ AustOpaciy [ Make Selectag invisivie Only | [ siole Only | [ Make Sai

Drag and drop selected results from the NeuroBlast run to the literature search space.
Submit the search.
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BRINGING MORE STRUCTURES INTO VIEW USING THE INTERACTIVE BRAIN

STRUCTURE TREE VIEW

The default displays of the PubAnatomy 3D brain and associated structures (listed in the View
Controller) do not show all 828 brain structures that are in the Allen Brain database. But you can

quickly bring in any structure or group of str
structure tree view — called “All Structures.”

uctures that you wnt. Use the interactive brain

By default the “All Structures” panel is hidden until you want to open it to find brain structures

and drag and drop them into view.

1. Call up the “All Structures” panel. Click the “All Structures” button at the bottom of the
screen. The “All Structures” panel appears with a tree view of all brain structures.

X NOTE: In this version of PubAnatomy3D the list is organized by the system that Allen

Brain Atlas uses. Next versions will have
neurobiologists

2. Adjust the panel that appears as needed

options that may be more intuitive to some

by moving its border.

3. Find a desired structure by typing its name in the search box or by clicking the + to find it.

Tree View - All Brain Structures

Clickable tree
level numbers
selectall
structures at !
the chosen

and and show the next level

[-1CB Cerebellum
[+]CBX Cerebellar cortex
[+]CBN Cerebellar nuclei

[-]1CH Cerebrum

1 2 [+]CTX [=] cerepral cortex

Aaraneal ayclel

+ expands a give n structure to its sub-structures

hecks in
boxes indicate
that the
structure is
selected (white
outline) in the
3D view
(provided it is
loaded into the
View
Controller.

O0oDoDoDooooDOooD

If you search, PubAnatomy 3D retrieves
found and PubAnatomy 3D opens the tr
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and shows results. Click the red number of results
ee list to them.
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17273
[-1grey
[-]18S
[+]1HB
[-18

[+]HY 8found

[+]TH
[+1M8
[-ice
[-1cexX
[+]HEM
[+]VERM
[+]CBN
[-]ICH
[+]CTX
[+]CNU

ZiStructure Name
periventricular | X

Basic cell groups and regions

Brain stem
Hindbrain
Interbrain
Hypothalamus
Thalamus
Midbrain

—_—

Cerebellum
Cerebellar cortex
Hemispheric regions
Vermal regions
Cerebellar nuclei
Cerebrum

Cerebral cortex
Cerebral nuclei

4. Select one or many structures with your mouse. Drag and drop them into the 3D view or

View Controller. They load into the 3D view, ready for you to adjust views accordingly.

[Tree structure 2 Structure Name 5
12 3 456 7 8 periventricular | X ‘

[+]HE Hindbrain (] |4
[-1e Interbrain | L

[-1HY Hypothalamus O

[+]LZ Hypathalamic lateral zone O

[+]MEZ Hypothalamic medial zone O

[-1PVR Periventricular region [

ADP Anterodorsal preoptic nucleus (]

APV Anteroventral periventricular nucleus 1

AP Anteroventral preoptic nucleus O

[+]DMH Dorsomedial nucleus of the hypothalamus O

MPO Medial preoptic area (]

MEPO Median preoptic nucleus (]
PS Parastrial nucleus O (]

PVp Periventricular hypothalamic nucleus, posterior  []

PVpo Periventricular hypothalamic nucleus, preopticp  []

PD Posterodorsal preoptic nucleus (]

SFO Subfornical organ O

SBPY Subparaventricular zone O

SCH Suprachiasmatic nucleus O

ov Wascular ergan of the lamina terminalis (|

VLPO Ventrolateral preoptic nucleus (]

[-1PVZ Periventricular zone |
[+]ASO Accessory supraoptic group O [v]

Persp Radius:12.50mm Center Distance:30.00mm Auto rotate: 0 |E|E| I

5. Select any structures that you want outlined in white in the 3D view in the S column. You

can also do this selection in the View Controller’s S column.

6. Close the All Structures panel by clicking the X in the top right corner.
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Appendix

Quick guide to each panel display and its operations

Search Screen

Enter search word here

lick arrow on Full text title
Add a new term & field

Literature Searc) 30 Views

*) PubAnatomy Search (|

Y
i~ View Controller |
Persp Radius:500 Center Distance:829

Bl PubMed Seach

(. Full Text 37 T -
bipolar disordg @ Article Journal Publish Year !
TR Select the field for the

i Layout » Protocols
|
i next term

Publication type
Brain Structure Names K
N Brain Structure Symbols

. Brain Structure IDs
Click here to do a b

PubMed search

Gene Names
Gene Symbols
Gene I0s

Author

Article Abstract Text
Article title

Major Keywords
Functions

Diseases

Idesh heading Description Name

lick here to get
only a gene to

Chemical Name

examine in 3D FuATed
P!
[[ All Structures. ][Sea:cn Gene from Allen Brain ]I New Lit. Search ]] L
Retrieved Results Screen
[ Literature Search %17 ["View Contronter | 3D Views ~
e PubAnatomy Search () NCEI Publied Seach Parep Rk 00 Cagkes DIStaaCE1 700 B

Click AND to change
it to OR or NOT

Click arrow to close a box

Full Text

iden panel as
needed to view
results

‘ slclal awp glutamate 3 '
84hits 1383hits =2

= @

Search result(67 hits(1 - 5)):

iterature —sortable columns

PMID Author Articl.. ¥ Article... Journ... | Article Abstract Text
22776887 Real EE:Gr 2013 Interaction o The pharma  Genetic and emvironmental factors seem to interact and influence bo |~
3341099 Mes-Wors! 2013 Deletion attt American jor  Growing evidence for qenetic overlap between schizophrenia (SCZ)
23564280 WuHaisuH; 2013 Association Journal ofm Obsessie-compulsive disorder (OCD) is a common and severe me
23605234 Porton BB;¢ 2013 Isoforms oft Translationa The SLC1A1 geng e transport v
Search result statistics: Click arrow to select more tabs
Total 2 of Gen... x | | Total 76 of Dis... o = x
qQ Gen... CO.. &4 | gen.. |gen.. qQ Diseases count q Bral.. | Co..a  Stru.. | Struct.. rag arlq drop gene (S) and/or braln
] I Voaz | \ 1 ; - y. structures from Results to the 3D view to
siclal 23 20272 solute disease 30 o 4 688  Cereb | g A i
have them displayed for interaction.
pdpk1 1 18373  3-phos brain 1 apl 4 695  Contici |}

[ﬂ All Structures ” Search Gene from Allen Brain “ New Lit. Search Be Click here to start a newse%

~——

Drag and drop any item from any tab
into the search box to continue
building a query.
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3D Display and View Controller Screens

U v
3D Views | ~| X | PerspRadius:500 Center Distance:1200
Tree stiuctre | g
3 4 568
0 &
{-188 _,/_ — [0z
He o @lofsr
B O ®|ofe]
"8 @ |ofFes
{-1c8 (m =4 N 1.3249
CBX 0 E10
CBN -
[-1CH 0 =
CTX ] ~ /8200
I-1CNU O globes
cp WA ) L

1 gene was dragged and dropped into the 3D view (Slcla).
1 structure was dragged and dropped (Caudoputamen)

The structure appears in the brain (but is not visible due to
outer layers of the brain).The gene appears in the 3D View
panel (View Controller) but not yet in the 3D display. You
have to click the box next to the gene expression that you
want to display. Values in the Slclal gene column are its

relative expression values for different brain structures.
1 structures selected: CP

Operations: | Add Coronal plane through mo.,. | | Add Transverse plane through Add Sagittal plane through mo. Remaove this Structure

[[ Lit Search “ All Structures ” Search Gene fromAllen Brain ” New Lit. Search ]]

3D Display with Selected Structures and Transparency

3D Views | | % | PerspRadius:500 Center Distance:1200
v.: Sictat(... Tree structure |7 Stiucture Name 75 s["’m S
u Dlimages|1 2 3 4766 [ [
| [F8200 [-1CTX erebra X Select 2 structure.
(] [F%e70 1 2 3 CTXpI3H03)  [-]Cortical plate [ 20% Y’s appear in the box for them)
3837 [-1CH Cerebrum o o Mouse over the 100% and
[ po47e cP Caudoputamen 1] change
15,8538 =] CNL L
i = ‘fo i {-1c8 ot © The transparency to 20%
7025 -] arey 5
0 fe1as 2] g
[ [F50aF [-188 O
| [@2537 HB
O MB (]
ove the gene column to the left.
Click the arrow to sort, high to low.
So far, no genes are displayed in 3D.
None is checked yet.
|
2 structures selected: CTXpl
R cP Operations: | Ajust Opacity Make Selected invisidle Only | | Make Selected visibie Only | Mak ted Invisidle | |_Remove Structures |
| reverse selection | e ¢ !
[ Lt search J[ Al Structures | Search Gene fromallen Brain. [ NewlLit Search ]|
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Putting a Plane in a Select Area through the 3D Display

[30 Views
v Sictat(.. Tree structure
=] [Jimages| 102 3 4576
[ [TE200 [-1CTx
L] (75670 CTXpt
[ay-s837
o 200
™ 'Jggi§
op z?;: Cortical plate an
P

Y caudoputamen
=1 i displayed at 20%
1 P> and 40% opacity,
cpp= respecctively
of ¥ B
] 3

Gene expression

displayed in the

Caudoputamen

Cerebral cortex (]

ortical piate (T 420%
Ceredrum 7 8 |
Caudoputaman ] (40%
Cerebral nuciel 1= B ¥ |

plane through the
Caudoputamen

Persp Radius:500 Center Distance:563

[=] =

Hit Position: 254,181,109 »

Hit structure: Caudoputamen

select all level parents

Point Camera to the center of Caudoputamen

acd Pl gh model center

2 structures selected: CTxpi

reverse selection

cp  Operations: | AustOpacity |

Make Selected invisible Only | | Make Sexec!j

Remove Structures |

Remove this Structure

I«

Two 2D slice s in sequence
with expression of gene of
interest

hon Tee
0

79

ontrol for moving to the
next slice in the sequence

7 Svcnaes [ Sawch Goow oo Amwn B [ iem LA Saneh ] SecBonCoronsl v, 154 siructres fousd, .
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