Using dpt-distance as transportation cost
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Benchmark

Transportation costs

Squared L2 (=WOT)+ dpt-distance

Representations

PCA + global scVI + local scVI

Data sets

WOQOT-data set + Mouse Gastrulation

Validation metrics

Geodesic interpolation + Push-consistency
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Dpt-distance as cost
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WOQOT-data set

37 time points, every 0.5 day
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Source: Schiebinger et al, Cell, 2019.



Geodesic interpolation

1 day

distance

distance

24

=
&

16

2

2

8

16

PCA

legend Y
+ WOT_PCA 1d <
+ dpt_PCA_1d ki
+  product coupling_1d  ©
+ random coupling_1d
+ batch distance_1d
275
250
225
2.00
legend Y
+  WOT_PCA 2d £ 175
+ dpt_PCA_2d e}
2

+  product coupling_2d
+ random coupling_2d 150
+  batch distance_1d

125

WOQOT-data set

Global scVI

legend
+  WOT_1d
+ dpt_ld
+  product coupling_ld
+  random coupling_ld
+ batch distance_1d

legend
+ WOT_2d
+ dpt_2d
+  product coupling_2d
+  random coupling_2d
+  batch distance_1d

distance

distance

Local scVI

legend
WOT_1d
+ dpt_ld
product coupling_1d
random coupling_ld
batch distance_1d

+

+ o+ o+

legend
WOT_2d
dpt_2d
product coupling_2d
random coupling_2d
batch distance_1d



distance

Push-consistency WOT-data set
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Cross-Push-consistency WOT-data set

Global scVI
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Mouse Gastrulation

9 time points, every 0.25 day
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Source: Pijuan-Sala et al, Nature, 2019.



Geodesic interpolation Mouse Gastrulation
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Push-consistency

1.0

08

distance
o
(=

o
'S

0.2

0.0

6.50

Global scVI

legend
+ WOT_05d
dpt_05d

+  WOT_ld
+  dpt_ld
+ random_Od

baseline_0d

6.75 7.00 7.25 7.50 7.75 8.00 8.25 8.50

1.0

08

distance
o
(=]

o
-

0.2

0.0

6.50

Mouse Gastrulation

Local scVI

legend
+ WOT_05d
dpt_05d
WOT_1d
+  dpt_ld
- random_Od
L + baseline_0d

6.75 7.00 7.25 7.50 7.75 8.00 8.25 8.50



Choosing representation



Choosing representation
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Summary

Push consistency can be used as a validation metric
Using geodesics, L2 and dpt perform similarly well
Using push-consistency, dpt seems to perform better

Global scVI representation



Supplementary slides
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"Dpt can’t bridge long time gaps!
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Source: Trevino et al, Cell, 2021.




Batch correction for time-series data

All 5 as different batches
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Source: Trevino et al, Cell, 2021.
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Choosing representation
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