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Analyzing Transcriptomic and Proteomic Data Individually (Fig 3)

BACKGROUND
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General workflow of SECANT
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Core assumption of SECANT

* Cells shouldn’t fall into the same cluster from RNA data if they are
identified as different confident cell types with surface protein data

ClusterI Cluster2 .. Clusterk Clusterk+1 Cluster K
Cell Type 1 P 0 0 (0] 0
Cell Type 2 0 P22 0 0 0
Confident cell
types from ADT Cell Type m 0 0 Pk Pmk+1 0
data
Cell Type M 0 0 0 0 Pk
Uncertain®* 1-p; 1-py 1-Pre  1-Pmpu 1 - Prax

An example of gating with surface protein data from CITE-seq

B calls T ealls
: CD8+ Tcells ..
= 4 B cells o s .
S ¥ Yoy i
- il
a . i Uncertain
H F
° sl on =T cells o
o 2 4 L] a 10 2 L) 4 ]
legiCO3e 1) OGIED41)
Monocyles Monocyies
2 41 CD16+
Monocytes
g E Uncertain :--
g = & . : R
g ¥ L mhet
*
R LN LD 144
s W " Mongaytes NK cells |

2 2 4 L] L] T L] 2 3 4 5 L] T 8
ogCD14s1)

Optimizing likelihood though stochastic gradient descent (SGD)

* Y;j: the observed latent space of RNA data (e.g., from scVI)
* i:cellindex; j: feature index

* L;:the observed confident cell type label from ADT data for cell i
Z;: the hidden true cluster label for cell {
K the total number of clusters
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REAL DATA APPLICATION

Analysis of a public human PBMC sample

7,865 cells and 14 surface protein markers (from 10X Genomics)
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Fig 4. UMAP visualization of the latent space of RNA data. A: ADT confident cell types built
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Table 1. Estimated concordance matrix and post-hoc subtype identification from SECANT
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CONCLUSIONS

» SECANT will be complementary to existing tools for characterizing novel

cell types and make new biological discoveries

* Qur program (in PyTorch) runs ~ 40X faster on GPU than CPU, and most

of the analyses were conducted using the GPU resources from Pitt CRC

* Qur manuscript has been revision submitted to Genome Research
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