Evaluating the utility of axial TOF MALDI Imaging—based HiPLEX IHC in CNS tumor analysis
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Methods & Data Analysis

Multi-site study of MALDI IHC in brain metastasis of breast Workflow for correlative analysis of multiplex MALDI-IHC data using the computational framework of M?aia.
cancer in the context of Cancer of Core #1 Core #2 Core #3 Core #4

-----------------------------------------------------------------------------------------------------------------------------------

Unknown Primary. " Core i :' : : : : E
i - ore : : : : : :
BF micoscopy % : : Q E : : :
: L . : : - :
1 ® N i t :
: T = o L. e o
: : : | — -
: O : : : : 2 c
1 I ' 1 . . . 1 ' 'g 9 :
o : 5 |9 sciLs|; e.g. Alignment  Normalization | — 2L 5
T ° e 2 o— —0 J:l MR/ o— —o 3 % :
— - = : < | Shing | REY . : : 5
£ S : = LS : > : : -2
£ g E " 5 5 Feature selection : : i =
+ ~ ] ~ ] : / : : :
g —0 :CE) : d ; " 1629.07 . : :
< : — : : e 1231.08 : : 1
A Y - '\ . 997.848 K ' K
MALDI MSI
L . . L] o
\ Analysis & Visualization
¢ neofleX . . . . — . .
lymphocyte(s) < Multi-stack-view Antibody signatures Statistics Machine learning
— ‘ 7 Core #2 Core #3 Core #4
’ 0 m/z r :
< e o 110 3 4 2 m N
g . ' g ¢ N e )
Site #1 Site #2 Site #3 2 m/22 % o )| 9 g o . FP Negatlve
000 3 D e h= a St » 3F -
m/z BRDSEN = S B TN & Positive
20099 ) .. Multiplexed: PanCK, CK7, HER2, Ki67, Vimentin, ! ] 1 o 0 TP
monoplex 70-ple*  70-ple*  70-plet | NCAM1, GFAP, CD45, CD3, CD20 m/zs T >
PanCK CD3 antibodies PCA1

[1] Pouyiourou, M., et al. "Rethinking cancer of unknown primary: from diagnostic challenge to targeted treatment." Nature Reviews Clinical Oncology 22.10 (2025): 781-7909.
[2] Muller, Elisabeth, et al. "Exploring the AR plaque microenvironment in Alzheimer’s disease model mice by multimodal lipid-protein-histology imaging on a benchtop mass
spectrometer." Pharmaceuticals 18.2 (2025): 252.

[2] Cordes, J., et al. "M2aia—Interactive, fast, and memory-efficient analysis of 2D and 3D multi-modal mass spectrometry imaging data." GigaScience 10.7 (2021): giab049.
[3] Cordes, J., et al. "pyM2aia: Python interface for mass spectrometry imaging with focus on deep learning." Bioinformatics 40.3 (2024): btae133.

Results
Multi-site comparison: good site-to-site reproducibility DAB IHC & MALDI IHC Tissue type-specific antibody signatures We acknowledge the support by the BMFTR as part of the
MALDI IHC Innovation  Partnership  “Multimodal Analytics and
O o=t o Intelligent Sensorics for the Health Industry” (M2Aind),
x « « . . .
2 . project “DrugsData and by the Ministerium fir
o .
é 2 Wissenschaft, Forschung and Kunst (MWK) Baden-
Ki67 . Vimentin GFAP NCAM1 e, Wirttemberg. This work was further supported by DFG
§50 00 025 100 "NALDI IHC / Annotations
NCA.;}.’}‘FM grant INST874/9-1. The contributions to this work from MJL
x . .
2 ® and GBY were funded in part by the following Small
1 @
= & Business Innovation Research (SBIR) grants from the
Pent K7o-1 00 K"”d-w "'"‘e“““' GFAPFmo “CAWo'zs coes Fmo CD%- . National Institutes of Health (NIH) to AmberGen.
g % Bundesministerium
.§ < MALDI IHC / Annotations | | MALDIIHC / Annotations || MALDIIHC / Annotations -8 fﬂrdFErsch?nE, Technologie
PanCKmms  CK7mmm  \immss — GFAPm CD3 s und Raumranrt
an i imentin 0 100 0 100 0 100 0 100 0 100
P CK- CK70-100 HER2- K67F Vimenti - GFAP_ - NCAM1I CD45 - 100 CD3 - ] 1 U - Baden Wul’ttemberg
: N Blood vessels{ ¢ ' i #41 ® - I % E MINISTERIUM FUR WISSENSCHAFT, FORSCHUNG UND KUNST
x '_ * ';‘ -i‘ o .g ] m f—
%. g* ; Brain paren.{ e+ o000 - - EE
= L " = #3171+ @ - [y : :
PanCK- CK70-100 HERZ- K|670- Vlmentln- GFAPF NCAM1OI25 CD45F 00 CD30 CD20 0-75 Immune Ce”S_ I ! . . | [ . . . g n 5 g E CO anICt Of Inte reSt Statement
Stroma - . e o O o>
menti #2 - - =
- VlmentlnF ;) .
z . . . . . ST . . - Necrosis | @ | . v c J.0., N.T. and Co.He. are employees of Bruker Corporation.
S 1F " c - i . . .
S S as 3 £ 3 umor! © @ | #11@® © @ I o E Bruker manufactures and sells analytical instrumentation
o N& o ~N O - © . | Q . . . .
e S 3: Y i £ 5 v 2 | : S VEENEEN 0.0 including mass spectrometers and software used in this
= | CD3 i
I Y ey v . . .l . z | 25 5 8 < % =304 "‘é O u study. M.L and GY. are employees of AmberGen Inc. The
2 - © I O O . . . .
700 H000 1109 H200 o H400 200 100 HO0 st ok = & Miralys™ photocleavable mass tag imaging probes plus their
Upper part. H&E-based Annotations: tumor (red), necrosis (black), immune cells (purple), brain parenchyma (cyan), ‘o . . . .
Upper part. Comparison of MALDI-MSI data for monoplex and multiplex (10-plex antibody staining) measured at different sites. HCANT s blood vessels (blue) and tumor stroma (yellow) on an H&E-stained image. Lower part. Antibody signatures for the hlgh plex' mUItlomIC’ and multimodal oriented workflows
Lower part. Average mass spectrum (10-plex data, site #2) highlighting the spectral position of the mass tags for the various MALDI-IHC antibody distributions throughout annotated regions expressed as the relative value of the median intensity per region (global scaling). Localization and are pate nted by AmberGen Inc.
antibodies. Clear separated peaks across the entire mass range of the multiplex-imaging data set were obtained. tissue agree with conventional DAB-IHC. intensity of antibody binding match with the expectations for the different tissue types.

Technische Hochschule CeMOS, Technische Hochschule Mannheim

BRUKER ss AmberGen el | P H I
(N ¢ FACULTY OF mqnnhelm e Paul-Wittsack-StrafSe 10 e 68163 Mannheim ¢ Germany

MEDICINE Institute of Pathology Heidelberg




	Folie 1

