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Embedding Subjective User-Specific Perspectives into Visualizations

Architecturalizing Mass Cytometry Data

 Constructing User-Specific Mental Models

* New Direction: Tapping into Perceptual Potentials By Using
Natural Forms and Qualitative Features

Mapping the Republic of Letters

 Allowing User-Defined Data Models
* New Direction: Tapping into Domain Expertise by Building
Contextual Schema Through an Interactive Visual Interface



Embedding Subjective User-Specific Perspectives into Visualizations

Architecturalizing Mass Cytometry Data

 Constructing User-Specific Mental Models

* New Direction: Tapping into Perceptual Potentials By Using
Natural Forms and Qualitative Features
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Patient Stratification allows for the
development of therapies per “type” of

Patients have very different cancers cancer, and for physicians to ultimately be
able to treat each patient uniquely

L8

" Natural Killer )
Tumors consist of Cells Cell Types have unique
a variety of typesof cells, and shared behaviors; some
including cancer cells and CD8+T cells cells fight cancer cells while
immune cells /' others reinforce them;
@ ) :j cell types can indicate the
Ireqs O @ aggressiveness of cancer;
MbSCs they can also be used
/ as cell therapies
' 6\ 7Bevaciz/umab
° \\ O ’l
I?mglg Cells " Proteins
ave variations "y
: \ on, within and secreted by cells
of behaviors even : ) .
o enable us to identify specific cell
within a cell type

behaviors; they are often targeted
for drug therapies



Current Visualizations Do Not Suffice for Data Exploration

For a single patient and single experimental condition...
(assuming 30 cell types and 30 proteins measured)

biaxial plots SPADE trees histograms
p T ———— ~
I’ \\ I' PO Pt A D At P B \\
I 1 \
1 [ 1
1 1 |
1 [ 1
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: : : L-4 » FNp :
| [ L6 1
I 1 ] R-4 1
1 [ g 1
I 1 ] C-C¥F 1
1 : 1 FN Type! :
: 1 : P Mi-AEET  peSuIeAxdSS 1
1 1 |
! i\ i
Behbehani, Cytometry, 2012 www.cytobank.org

increasing scale of data context >
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Contextual Mental Models Support Our Memory of Data

_\Statl Stat3 Stat> ) (NFKb)

Example of a conceptual diagram for organizing signaling data on
single phospho-proteins — a “signaling network,” so to speak

Erica Savig and Bernd Bodenmiller



e INNATE
Neutrophils
U
e
|:L|J
A
nZ
O )
Lo
!
EE'&J NK cells
|:m
e
n =
e
I ®)
e
o
e
thi

’

Contextual Mental Models Support Our Memory of Data

.

CD8
T cells

_______________________________________

Th17
CDAT cells

- N

B cells CD4

T cells

_______________________________________________________________________________________________________

_________________________________________________

____________________________________________________

A conceptual diagram for organizing immune cell types.

Erica Savig and Gabi Fragiadakis



A conceptual diagram for
organizing signaling proteins

Bind Surface Receptors

Signaling Kinases/Enzymes

Transcription/ Translation

[ Neutrophils \}
D8
T cells
NK cells

Macrophages
Th17
CDA4T cells,

B cells D4
T cells

Erica Savig and Gabi Fragiadakis



Mental Maps and Nesting Improve Data Exploration
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CD4+T cells CD8+Tcells

Each colored dot represents a
single cell. The collection of dots
represent measurements for a
particular protein.

Flagelin stimulation of peripheral blood mononuclear cells_
the difference in protein levels between the stimulation state of single cells and the basal/unstimulated state of the median per cell type.
Erica Savig, Elena Hsu and Bill O’Gormon



New Direction: Tapping into Perceptual Potentials

Using Natural Forms and Qualitative Features to Offer Substantive
Representations for Offloading Existing and New Knowledge

ALL PATIENTS

¥ A landscape
gz of patients

Patient boundaries
that ruffle

SINGLE

PATIENT %

___________________________________________________________________________________________________________________________________________

E E j MqltLpge hood
CELLTYPE | | S oo il type,
| ; e each mapping to
e a different protein
O

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

PN NG el WENED!

\ OOO Oy Each protein neighborhood is populated

OO OO with single cells that are components
% that are unique to the protein.

PROTEIN

The unique component
has variation, as a behavior,
epresenting the

variability in single cell
behaviors.

CELL
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Considerations To Be Addressed:

 Selecting Appropriate Representations Per Protein
Maintaining Contextual Organization at Various Scales
Maintaining Data Structure within Architectural Relationships
Bottom-Up Emergent Representations Across Scales

Total Synthesis

Example of 5 different “cell types”
with different combinations of
“protein responses” for 3 different
proteins.



Embedding Subjective User-Specific Perspectives into Visualizations

Mapping the Republic of Letters

 Allowing User-Defined Data Models
* New Direction: Tapping into Domain Expertise by Building
Contextual Schema Through an Interactive Visual Interface
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We are attempting to understand
the intellectual communities that

made up the “Republic of Letters”
through case studies spanning
three centuries, based on

hundreds of thousands of

documents
(mostly letters)
and biographical data on

tens of thousands of
individuals.
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The Information Context: Biographical + Correspondence
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Current Visualizations Do Not Accommodate

Incomplete and Imprecise Data

Flight Pattern Maps
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Spatial-Temporal-Relational Dynamics
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Interactivity with User-Defined Attributes
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Swiss-Genevan correspondence in orange, after Voltaire’s move to Geneva
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Gender Nationality Milieu
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Plottable: 941 Not plottable: 11054

User-Defined Attributes
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Data Exploration
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User-Defined Schema for Categorization by Social Group

Plottable: 941 Not plottable: 11054

Plottable: 941 Not plottable: 11054
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Spatial-Temporal-Relational Dynamics

ScenarioC

We think in terms of possible networks, loosely defined
based on affiliation, shared location, or other non-

explicit types of relationship.




Freedom to Construct Our Own Organizational Scheme is

Part of the Knowledge Production Process
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New Direction: Building Schema Directly, Contextually, Through the Visual Interface

Treat more nodes as one

ode 2
Node
Node 3
Node 4 [k?
Create a group of nodes
ode 2
Node
Node 3

Node 4 %

ode 2
Node
Node 3
Node 4
ode 2
Node
Node 3
Node 4

ode 2
Node 3
Nol
Node 4
ode 2
Node
Node 3
Node 4

Type a name

Crﬁte a group or Cmd+G

:\ Node
. Nog,ezl’

Type a name

Node 2

Node 3
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