s T K % %R

Fa6E  Foy J. University of Shanghai for Science and Technology Vol. 46 No.6 2024
TEHS:1007 - 6735(2024)06 — 0698 — 10 DOI: 10.13255/j.cnki.jusst.20230812003
B) % A B A R i SR B R L L B R
Z> ~ 1S
== |8] fi# M RAMMUEZEZRAR

238k, REHE

(g s T oK% B2, L 200093)

WE: TRt s A5 FARRIMAELE T RE, BoFmpskF it s 08 MB R
B A, AR E L IOAE M B R 4E MR A e AR, R R R R, B AGEREE
Tangram 50569 B AR Rk, B B3 A 3 05 ik 0 B BT AL B ik Adam 694 BAA S4T5GB, FF
& 7 RK-Tangram fik, ¥ o A2 3 EEMKEL AL DR RBEER .. EF50 X604
¥ L, 5)R+4s Tangram SFxAark, 2R K9, RK-Tangram 3% RAUIR 3 T s a9 48008, BAK
TMEAIHM, MAYRTZREFHAGLALARAAREE, Y ETRASGZRMNE, Fob, @
BT A A RAKB A M, BT AR SR FaR LR A,

XEW: REFI; HATH,; AR, x4
FESZES: Q503 XEFRERD: A

Research on the optimization algorithm for spatially resolved
single-cell transcriptomes

HUANG Zhanfei, ZHAO Guihua
(College of Science, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: As both single-cell and spatial transcriptome techniques have certain shortcomings,
techniques integrating single-cell transcriptome and spatial transcriptome were developed. In order to
improve the similarity of mapping single-cell matrix to spatial matrix and reduce the loss function value,
the RK-Tangram algorithm was developed by improving the objective function of the Tangram
algorithm for deep learning and also correcting the gradient value of the optimization algorithm Adam,
inspired by the Runge-Kutta method. Applying it to three sets of simulated data and real data from

mouse brain cortical, motor and visual regions, compared with the original Tangram algorithm, the
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results showed that the RK-Tangram algorithm not only improved the similarity of the mapping and

reduced the loss function value, but also extended the genome-wide mapping of the spatial

transcriptome and corrected spatial measurements with low-quality. In addition, deconvoluting the

spatial transcriptome’s data to single cell’s provided a higher resolution mapping of tissue types.

Keywords: deep learning; gradient descent; deconvolution; transcriptome
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