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Virtual staining aims to transform a whole
slide image from one stain to another.

Hoechst | | evaluation dataset
Given a kidney cancer tissue slide stained with architecture metric
Hoechst, we synthesise CD3 and CD8 stains.
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We propose a novel GAN
architecture based on pix2pix
[Isola et al., 2017] that has two
separate output branches.
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Information from the CD3
branch flows back to assist
CD8 generation as well.

We introduce a novel
evaluation metric, the relative
masked intensity ratio
(MIR,.;), for assessing virtual
staining quality.

GAN 10SS:  Lecan(Gr,Ga, D) = E, [log (1 — D(z, Gy (), G2(x))] + Ex 4, 4, log D(z, 1, y2)]

objective: ¢ =arg Join max Legan(Gr, Gz, D) + AL1a(G1) + Mowi (Go)
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Our model outperforms U-Net
regression and pix2pix
baselines.
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In an ablation study, we find

t h at CDS Sta In ge ne ratlon IS Method \ Parameters |  Train CD3 MIR,; + Test CD3 MIR,,; * Train CD8 MIR, T Test CD8 MIR; T
able to learn from CDS3. HoechstGAN-MCD |  2.16x10° 1.23£1.21 1.48£1.27 1072097 1.43+1.04
HoechstGAN-MC 2.19x10° 0.87+1.07 1.1241.23 1.22+0.88 1.39+1.02
HoechstGAN-MD 2.16x10° 0.88+1.07 1.1521.21 1.0120.93 1.45£1.03
HoechstGAN-M 2.19x10° 0.89+1.26 1.2421.30 0.8420.97 1.26+1.06
We achieve best results with a HoechstGAN-D | 9.20x10’ 0.90+1.01 1.141.17 0.87+0.94 1.33£1.05
pix2pix 1.14x10° 0.89+1.04 1.1541.23 0.8320.87 1.1621.00
jOi nt discriminator. Regression-MC ‘ 2.13x10° 0.62+0.74 0.92+0.75 0.570.58 1.09+0.73

* This paper introduces a virtual staining model for ccRCC.
* HoechstGAN architecture is applicable to any image-to- Ve
images problem. project page with
* We suggest our evaluation metric MIR,.; as a criterion to data, code and more

benchmark future virtual staining models.
* Future research: investigate symmetric architectures
where CD3/CD8 information flows both ways. georg.woelflein.eu/hoechstgan
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