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Background

+ There are over 200 different cell types
in tThe human body. Gene regulatory
nefworks govern the differentiation and
maintenance to make this all possible.

+ In the process of cell differentiation,
gene regulatory netfworks remodel fo

cells

network science | gene regulatory networks | cell differentiation | sScRNAseq
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+ Gain better understanding of the dynamics on
and remodeling of gene regulatory networks

+ Find general principles that also applicable fo
other differentiation processes
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+ |dentify key factors for egress fowards dis-
eased states and return to healthy states

+ |dentify potential therapeutic targets
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architechture of gene regulatory net-
works associated with disease
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sequencing building segmentation network inference

+ Guide strategies for personalized medicine
+ Prediction for disease course
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14 B-cell lymphomas
(and more!)

’rerm'inal

Cell trajectory Tranéitory
ordered by

pseudotime

Denoising / Zero correction

No correction

MAGIC witht=1 netsmooth with a = 0.75

HMGB2 HMGB2 HMGB2
6 5 HE ¢ . 125
ll. LY s ; L] *
7 4 . ;
o1 % 4 i
A /o SR S
O ¢ 3 (] P sel @
O ags = O 4 °* S
N AP ak 0.75
e2 e o 2 2 ]
_o' 1 0_.4:} 0.50
0 1 2 3 0 00 05 1.0 15 03 05 07 0S5
CD70 CD70 CD70
Trajectory Building
PCA projection Monocle trajectory F

Expression

Pseudotime (stretched)

Germinal Center

ﬁ% B-cells

Germinal Center B-cells {11)
Germinal Center B-cells (3)
Naive B-cells (0)
Naive B-cells (1)

B Naive B-cells (13)
Proliferation B-cells (2)

L T T
Proliferation B-cells (4) O, Wy oL
Proliferation B-cells (7) \ S W S
Proliferation B-cells (8) 3

.. ¢#® Proliferation
; B-cells

Naive B-cells

Proliferation B-cells (3)
lignore me]

: Huang, S., Eichler, G., Bar-Yam, Y. & Ingher, D. E. Cell Fates as High-Dimensional Attractor States of a Complex Gene Regulatory Network. Phys. Rev. Lett. 94, 128701 (2005). 4.
ik Trapnell, C. et al. The dynamics and regulators of cell fate decisions are revealed by pseudotemporal ordering of single cells. Nat. Biotechnol. 32, 381-386 (2014). 5.

3. LaManno, G. et al. RNA velocity of single cells. Nature 560, 494-498 (2018).

CeMM Research Center for Molecular Medicine of the Austrian Academy of Sciences Lazarettgasse 14, AKH BT25.3, 1090 Vienna, Austria Phone +43-1/40160-70011

S e, -
* collaborator affiliation: &&= Karolinska
ﬁ?% 7 Institutet

6.

Gene

graphlets
assortativity

Comparison among
same trajectory states

Comparison between
different frajectory statfes

Gene regulatory
network

modules

centralities

Trajectory Gymnastics

+ By flipping, rotating, and stretching, trajectories can
be grouped by the BCL subtype.
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Clonal mutation BCLs
GCtype DLBCL)

(Follicular lymphoma,

Differentiation
BCLs (ABC-type
DLBCL)

+ \We are working on a mathematically rigorous way fo
guantify this!
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