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Obesity as a risk factor for PDAC
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Obesity promotes pancreatic cancer development
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Aberrant hormone expression in 8 cells of obese mice
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Elucidate the cellular and molecular mechanisms of islet
adaptation to obesity, which promotes PDAC progression
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TrajectoryNet learns continuous cell-specific trajectories with
neural ODE-based optimal transport
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Identify the cell-of-origin that gives rise to B cells mis-expressing
hormones (CCK)
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AAnet enables characterization of cells with respect to
archetypes, or extreme states
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Archetypal loss enforces all points are defined
within n_-dimensional simplex, where n_ is the
number of archetypes
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AAnet learns archetypical B cell states within each cond

B cells of wildtype mice

Each condition shows a 3
cell state characterize

m o~ -
— — -

1.0
0.9
0.8

in group

Fraction of cells
in group (%)
c0000

20406080100

Mean expression

1.0

0.5

=

o

2D
18P2
gboinan
abud
ebyd
Qe
vday
6qleua
€elpd
np
dde|
wed
2i2d
TPOJNaN
T-9%IN
TXpd
zezoIs
viAS
72d9o
ejeiy
qiToi3
quidil
€uon
sul
Tsul

d by

t

high immaturity/stress

low

Mafa

d

IN Secretion an

INsSu

< MmN
L

Fraction of cells

uonenuaIayIpaa

Ajunjeww)

$S9115 43

Buissad01d UIdI0Id

Amuap|

uol32433S ujnsu|

uonelniep

B cells of mice fed a HFD

1.0
0.9

in group (%)

co000

20406080100
Mean expression

0.8
0.7

R
18P0
cboinsn
abyd
ebyn
qjen
vday
6afeua
€elpd
np
ddey
wed
As2d
TpPoOINaN
T-9%IN
TXPd
edIs
A4S
z2d9n
ejep
qTos3
quidy)
€un
zsul
su|

Mafa

in group (%)

Fraction of cells

uopenuaIaLIPad

Ajanjeww|

SS8115 Y3

BuISSa20.1d UI930Id

Auap

Uo132423S ul|nsu|

uoneiniep

in group

20406080100
| Mean expression

—

1.0

0.5

<
S

A0
18P0
cbounan
abud
ebyd
qjew
vday
6aleua
€elpd
no
ddey
wed
2I2d
TpoJnaN
T-9%IN
TXPd
oIS
7II4S
z2d9o
ejep
qitoi3
qwdi]
gun
syl
Tsul

(0))
O
~—
(7))
O
rw—
(())
C
(D)
0]
o
()
2z
o]
(4v]
|
>
=
©
=
(7))
(4y]
(e
z
5
[ -
X
e
=
s

YaleNewHavenHealth
Smilow Cancer Hospital




CCK+ cells arise from immature wildtype 8 cells (virgin 3 cells)
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Loss of 3 cell identity and increased stress response to obesity

c

9 1.0

?

o Pancreatic B-cell development regulation - |

o 0.8

|_|>j ‘ Transmembrane transport of small molecules - |

O 0.6

% Maturity onset diabetes of the young - |

O 0.4 . S .

8 : Gene expression regulation in pancreatic 8 -cells — |

N

% 0.2 SLC-mediated transmembrane transport -—

E I T T |

2 0.0 0 2 4 6
0 25 50 75 100 log,,(1/p value)

Pseudotime WT4 [ Lep®°b2

c 1.01
Q
£ 0.8 Oxidative stress response-
q) .
—
o
|_|>j 0.6 - Plasminogen activating cascade-
()
c
8 0.4 p38 MAPK pathway-
°
_g 0.2 CCKR signaling map
E
> I T T T |
s %0L | | | | 0 ANE A
Z 0 25 50 75 100

Pseudotime WT4 [ Lep®° 2 log,,(1/p value)

YaleNewHavenHealth

Smilow Cancer Hospital



Conclusions and Future Directions
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