
# Year Month Categories Reference

1 2021 April

Multiomics, 
Multimodal imaging,
mass spectrometry

Yagnik, G., Liu, Z., Rothschild, K. J., & Lim, M. J. (2021). Highly Multiplexed Immunohistochemical MALDI-MS Imaging of 
Biomarkers in Tissues. In Journal of the American Society for Mass Spectrometry (Vol. 32, Issue 4, pp. 977–988). American 
Chemical Society (ACS). https://doi.org/10.1021/jasms.0c00473 

2 2022 Oncology

Pietkiewicz, D., Plewa, S., Zaborowski, M., Garrett, T. J., Matuszewska, E., Kokot, Z. J., & Matysiak, J. (2022). Mass spectrometry 
imaging in gynecological cancers: the best is yet to come. In Cancer Cell International (Vol. 22, Issue 1). Springer Science and 
Business Media LLC. https://doi.org/10.1186/s12935-022-02832-3

3 2023 January

Multimodal Imaging,
Multiomics,
Mass Spectrometry

Claes, B. S. R., Krestensen, K. K., Yagnik, G., Grgic, A., Kuik, C., Lim, M. J., Rothschild, K. J., Vandenbosch, M., & Heeren, R. M. A. 
(2023). MALDI-IHC-Guided In-Depth Spatial Proteomics: Targeted and Untargeted MSI Combined. In Analytical Chemistry (Vol. 
95, Issue 4, pp. 2329–2338). American Chemical Society (ACS). https://doi.org/10.1021/acs.analchem.2c04220

4 2023 December

Multimodal Imaging,
Multiomics,
Mass Spectrometry,
Organoids

Duivenvoorden, A. A. M., Claes, B. S. R., van der Vloet, L., Lubbers, T., Glunde, K., Olde Damink, S. W. M., Heeren, R. M. A., & 
Lenaerts, K. (2023). Lipidomic Phenotyping Of Human Small Intestinal Organoids Using Matrix-Assisted Laser 
Desorption/Ionization Mass Spectrometry Imaging. In Analytical Chemistry (Vol. 95, Issue 50, pp. 18443–18450). American 
Chemical Society (ACS). https://doi.org/10.1021/acs.analchem.3c03543

5 2023 October

Single Cell,
Mass Spectrometry,
Glycomics

Dunne, J., Griner, J., Romeo, M., Macdonald, J., Krieg, C., Lim, M., Yagnik, G., Rothschild, K. J., Drake, R. R., Mehta, A. S., & Angel, 
P. M. (2023). Evaluation of antibody-based single cell type imaging techniques coupled to multiplexed imaging of N-glycans and 
collagen peptides by matrix-assisted laser desorption/ionization mass spectrometry imaging. In Analytical and Bioanalytical 
Chemistry (Vol. 415, Issue 28, pp. 7011–7024). Springer Science and Business Media LLC. https://doi.org/10.1007/s00216-023-
04983-2

6 2023
Neuroscience,
Mass Spectrometry

Ferron, G., Linehan, S. T., Ragan, T., Elk, K. J., Garceau, D., & Sasner, M. (2023). A novel 3D imaging method to establish baseline 
amyloid‐beta plaque load and analyze compound efficacy in pre‐clinical Alzheimer’s disease animal models. In Alzheimer’s 
&amp; Dementia (Vol. 19, Issue S10). Wiley. https://doi.org/10.1002/alz.081572

7 2023 November
Review Article,
Mass Spectrometry

Jessica L. Moore, Georgia Charkoftaki. A Guide to MALDI Imaging Mass Spectrometry for Tissues. Journal of Proteome Research 
2023, 22 (11) , 3401-3417. https://doi.org/10.1021/acs.jproteome.3c00167

8 2023

Multiomics,
Multimodal imaging,
mass spectrometry

Lim, M. J., Yagnik, G., Henkel, C., Frost, S. F., Bien, T., & Rothschild, K. J. (2023). MALDI HiPLEX-IHC: multiomic and multimodal 
imaging of targeted intact proteins in tissues. In Frontiers in Chemistry (Vol. 11). Frontiers Media SA. 
https://doi.org/10.3389/fchem.2023.1182404

9 2024 January
Lipidomics,
Mass Spectrometry

Chan, Y. H., Pathmasiri, K. C., Pierre-Jacques, D., Hibbard, M. C., Tao, N., Fischer, J. L., Yang, E., Cologna, S. M., & Gao, R. (2024). 
Gel-assisted mass spectrometry imaging enables sub-micrometer spatial lipidomics. In Nature Communications (Vol. 15, Issue 
1). Springer Science and Business Media LLC. https://doi.org/10.1038/s41467-024-49384-w

10 2024
Review Article,
Mass Spectrometry

Holbrook, J. H., Kemper, G. E., & Hummon, A. B. (2024). Quantitative mass spectrometry imaging: therapeutics &amp; 
biomolecules. In Chemical Communications (Vol. 60, Issue 16, pp. 2137–2151). Royal Society of Chemistry (RSC). 
https://doi.org/10.1039/d3cc05988j

11 2024 April Clinical Translation

Kita, C. A., Schwamborn, K., Yagnik, G., Rothschild, K. J., & Lim, M. J. (2024). Abstract 7088: MALDI-IHC high-plex protein 
biomarker imaging for fast, non-iterative identification of lung carcinoma subtypes. In Cancer Research (Vol. 84, Issue 
6_Supplement, pp. 7088–7088). American Association for Cancer Research (AACR). https://doi.org/10.1158/1538-
7445.am2024-7088

12 2024 March
Mass Spectrometry,
Biology

Macdonald, J. K., Mehta, A. S., Drake, R. R., & Angel, P. M. (2024). Molecular analysis of the extracellular microenvironment: from 
form to function. In FEBS Letters (Vol. 598, Issue 6, pp. 602–620). Wiley. https://doi.org/10.1002/1873-3468.14852

13 2024 January

Mass Spectrometry,
Hematology,  
Review Article

Mangalaparthi, K. K., & Pandey, A. (2024). Technology Spotlight Advances in Proteomic Technologies and Their Applications in 
Hematology. In The Hematologist (Vol. 21, Issue 1). American Society of Hematology. 
https://doi.org/10.1182/hem.v21.1.2024110

14 2024 September

Drug Development, 
Neuroscience,
Multiomics

Minnella, A., McCusker, K. P., Amagata, A., Trias, B., Weetall, M., Latham, J. C., O’Neill, S., Wyse, R. K., Klein, M. B., & Trimmer, J. 
K. (2024). Targeting ferroptosis with the lipoxygenase inhibitor PTC-041 as a therapeutic strategy for the treatment of Parkinson’s 
disease. In H. Nakano (Ed.), PLOS ONE (Vol. 19, Issue 9, p. e0309893). Public Library of Science (PLoS). 
https://doi.org/10.1371/journal.pone.0309893

15 2024 June
Drug Development, 
Oncology

Pearce, S.M.; Cross, N.A.; Smith, D.P.; Clench, M.R.; Flint, L.E.; Hamm, G.; Goodwin, R.; Langridge, J.I.; Claude, E.; Cole, L.M. 
Multimodal Mass Spectrometry Imaging of an Osteosarcoma Multicellular Tumour Spheroid Model to Investigate Drug-Induced 
Response. Metabolites 2024, 14, 315. https://doi.org/10.3390/metabo14060315

16 2024 March Clinical Translation, Review Article

Piga, I., Magni, F., & Smith, A. (2024). The journey towards clinical adoption of MALDI‐MS‐based imaging proteomics: from 
current challenges to future expectations. In FEBS Letters (Vol. 598, Issue 6, pp. 621–634). Wiley. https://doi.org/10.1002/1873-
3468.14795

17 2024

Multiomics,
Single-Cell,
Mass Spectrometry 

Sekera, E. R., Rosas, L., Holbrook, J. H., Angeles-Lopez, Q. D., Khaliullin, T., Rojas, M., Mora, A. L., & Hummon, A. B. (2024). 
Single Cell MALDI-MSI Analysis of Lipids and Proteins within a Replicative Senescence Fibroblast Model. In Journal of the 
American Society for Mass Spectrometry. American Chemical Society (ACS). https://doi.org/10.1021/jasms.4c00095

18 2024 June

Oncology,
Drug Development,
Review Article

Stillger, M. N., Li, M. J., Hönscheid, P., von Neubeck, C., & Föll, M. C. (2024). Advancing rare cancer research by MALDI mass 
spectrometry imaging: Applications, challenges, and future perspectives in sarcoma. In PROTEOMICS (Vol. 24, Issues 12–13). 
Wiley. https://doi.org/10.1002/pmic.202300001

19 2024

Multiomics,
Glycomics,
Single-Cell

Taylor, H. B., Dunne, J. B., Lim, M. J., Yagnik, G., Rothschild, K. J., Mehta, A., Drake, R. R., & Angel, P. M. (2024). Multiplexed and 
Multiomic Mass Spectrometry Imaging of MALDI-IHC Photocleavable Mass Tag Tissue Probes, N-Glycomics, and the Extracellular 
Matrisome from FFPE Tissue Sections. In Methods in Molecular Biology (pp. 305–332). Springer US. https://doi.org/10.1007/978-
1-0716-4298-6_19

20 2024
Oncology,
Multiomics, Multimodal Analysis

Young, L. E. A., Nietert, P. J., Stubler, R., Kittrell, C. G., Grimsley, G., Lewin, D. N., Mehta, A. S., Hajar, C., Wang, K., O’Quinn, E. 
C., Angel, P. M., Wallace, K., & Drake, R. R. (2024). Utilizing multimodal mass spectrometry imaging for profiling immune cell 
composition and N-glycosylation across colorectal carcinoma disease progression. In Frontiers in Pharmacology (Vol. 14). 
Frontiers Media SA. https://doi.org/10.3389/fphar.2023.1337319
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21 2024
Multiomics, 
Review Article

Zhang, H., Lu, K.H., Ebbini, M. et al. Mass spectrometry imaging for spatially resolved multi-omics molecular mapping. npj 
Imaging 2, 20 (2024). https://doi.org/10.1038/s44303-024-00025-3

22 2024 April

Clinical Translation,
Oncology,
Mass Spectrometry

Zirem, Y., Ledoux, L., Roussel, L., Maurage, C. A., Tirilly, P., Le Rhun, É., Meresse, B., Yagnik, G., Lim, M. J., Rothschild, K. J., 
Duhamel, M., Salzet, M., & Fournier, I. (2024). Real-time glioblastoma tumor microenvironment assessment by SpiderMass for 
improved patient management. In Cell Reports Medicine (Vol. 5, Issue 4, p. 101482). Elsevier BV. 
https://doi.org/10.1016/j.xcrm.2024.101482

23 2025 January
Multiomics,
Oncology

Bindi, G., Monza, N., de Oliveira, G. S., Denti, V., Fatahian, F., Seyed-Golestan, S.-M. J., L’Imperio, V., Pagni, F., & Smith, A. 
(2025). Sequential MALDI-HiPLEX-IHC and Untargeted Spatial Proteomics Mass Spectrometry Imaging to Detect Proteomic 
Alterations Associated with Tumour Infiltrating Lymphocytes. In Journal of Proteome Research. American Chemical Society 
(ACS). https://doi.org/10.1021/acs.jproteome.4c00914

24 2025
Drug Development,
Mass Spectrometry

van der Vloet, L., Hilaire, P. B. S., Bouillod, C., Isin, E. M., Heeren, R. M. A., & Vandenbosch, M. (2025). How can MSI enhance our 
understanding of ASO distribution? In Drug Discovery Today (Vol. 30, Issue 1, p. 104275). Elsevier BV. 
https://doi.org/10.1016/j.drudis.2024.104275

25 2025 Oncology

Krestensen, K. K., Hendriks, T. F. E., Grgic, A., Derweduwe, M., De Smet, F., Heeren, R. M. A., & Cuypers, E. (2025). Molecular 
profiling of glioblastoma patient-derived single cells using combined MALDI-MSI and MALDI-IHC. Analytical Chemistry. 
https://doi.org/10.1021/acs.analchem.4c03821

26 2025 February Neuroscience

Müller, E., Enzlein, T., Niemeyer, D., von Ammon, L., Stumpo, K., Biber, K., Klein, C., & Hopf, C. (2025). Exploring the Aβ plaque 
microenvironment in Alzheimer’s disease model mice by multimodal lipid-protein-histology imaging on a benchtop mass 
spectrometer. Pharmaceuticals (Basel, Switzerland), 18(2), 252. https://doi.org/10.3390/ph18020252

27 2025 February Review Article

Vezzali, E., Becker, M., Romero-Palomo, F., van Heerden, M., Chipeaux, C., Hamm, G., Bangari, D. S., Lemarchand, T., Lenz, B., 
Munteanu, B., Singh, B., Thuilliez, C., Yun, S.-W., Smith, A., & Vreeken, R. (2025). European Society of Toxicologic 
Pathology—Pathology 2.0 Mass Spectrometry Imaging Special Interest Group: Mass Spectrometry Imaging in Diagnostic and 
Toxicologic Pathology for Label-Free Detection of Molecules—From Basics to Practical Applications. Toxicologic Pathology, 
53(1), 130–158. https://doi.org/10.1177/01926233241311269

28 2025 May Methods, Multiomics
Seeley, E. H. (2025). Maximizing Data Coverage through Eight Sequential Mass Spectrometry Images of a Single Tissue Section. 
Journal of the American Society for Mass Spectrometry, 36(5), 1148–1157. https://doi.org/10.1021/jasms.5c00032

29 2025 May Review Article

Zhang, D., Zhang, H., Yang, Y., Jin, Y., Chen, Y., & Wu, C. (2025). Advancing tissue analysis: Integrating mass tags with mass 
spectrometry imaging and immunohistochemistry. Journal of Proteomics, 316, 105436. 
https://doi.org/10.1016/j.jprot.2025.105436

30 2025 April
Review Article

Millard, G. M., Krishna, R., Pearce, S. M., Cole, L. M., PhD, & Francese, S., PhD. (2025). A Beginner’s Guide to Mass Spectrometry 
Imaging. The Biochemist, 47(2), 16–21. https://doi.org/10.1042/bio_2025_110

31 2025 May Methods
Zhang, Mengze. (2025). Development and Application of MALDI-IHC – An Ultra-High Multiplexed Proteomics Imaging Technology 
[University of Zurich]. https://doi.org/10.5167/UZH-277847

32 2025 June Multiomics

van der Vloet, L., Mohren, R., Bouillod, C., Heeren, R. M. A., Vandenbosch, M., & Barbier Saint Hilaire, P. (2025). Application of a 
Multiomics Imaging Workflow to Explore Asparlas Treatment in Solid Tumors. Analytical Chemistry. 
https://doi.org/10.1021/acs.analchem.5c01503

33 2025 May Multiomics

Gruber, L., Schmidt, S., Enzlein, T., Vo, H. G., Bausbacher, T., Cairns, J. L., Ucal, Y., Keller, F., Kerndl, M., Sammour, D. A., Sharif, 
O., Schabbauer, G., Rudolf, R., Eckhardt, M., Iakab, S. A., Bindila, L., & Hopf, C. (2025). Deep MALDI-MS spatial omics guided by 
quantum cascade laser mid-infrared imaging microscopy. Nature Communications, 16(1). https://doi.org/10.1038/s41467-025-
59839-3

34 2025 March Review Article

Gorman, B. L., Shafer, C. C., Ragi, N., Sharma, K., Neumann, E. K., & Anderton, C. R. (2025). Imaging and spatially resolved mass 
spectrometry applications in nephrology. Nature Reviews Nephrology, 21(6), 399–416. https://doi.org/10.1038/s41581-025-
00946-1

35 2025 May Review Article
Ngai, Y. T., Lau, D., Mittal, P., & Hoffmann, P. (2025). Mini Review: Highlight of Recent Advances and Applications of MALDI Mass 
Spectrometry Imaging in 2024. Analytical Science Advances, 6(1). https://doi.org/10.1002/ansa.70016

36 2025 May Review Article

Lukowski, J. K., Cho, B., Calderon, A. Z., Dianati, B., Stumpo, K., Snyder, S., & Goo, Y. A. (2025). Advances in Spatial Multi‐Omics: 
A Review of Multi‐Modal Mass Spectrometry Imaging and Laser Capture Microdissection‐LCMS Integration. PROTEOMICS. 
https://doi.org/10.1002/pmic.202400378 

37 2025 July Review Article
Smith, A. (2025). Recent developments in spatial proteomics with MALDI mass spectrometry imaging: a journey toward clinical 
adoption. Expert Review of Proteomics, 1–3. https://doi.org/10.1080/14789450.2025.2537212

38 2025 February Review Article

Vezzali, E., Becker, M., Romero-Palomo, F., van Heerden, M., Chipeaux, C., Hamm, G., Bangari, D. S., Lemarchand, T., Lenz, B., 
Munteanu, B., Singh, B., Thuilliez, C., Yun, S.-W., Smith, A., & Vreeken, R. (2025). European Society of Toxicologic 
Pathology—Pathology 2.0 Mass Spectrometry Imaging Special Interest Group: Mass Spectrometry Imaging in Diagnostic and 
Toxicologic Pathology for Label-Free Detection of Molecules—From Basics to Practical Applications. Toxicologic Pathology, 
53(1), 130–158. https://doi.org/10.1177/01926233241311269

39 2025 July Review Article
Körber, A., Anthony, I. G. M., & Heeren, R. M. A. (2025). Mass Spectrometry Imaging. Analytical Chemistry, 97(29), 15517–15549. 
https://doi.org/10.1021/acs.analchem.4c05249

40 2025 August Review Article

Good, C. J., Bowman, A. P., Klein, C., Awwad, K., Buck, W. R., Yang, J., & Wagner, D. S. (2025). Spatial Mapping of Gangliosides 
and Proteins in Amyloid Beta Plaques at Cellular Resolution Using Mass Spectrometry Imaging and MALDI‐IHC. Journal of Mass 
Spectrometry, 60(9). https://doi.org/10.1002/jms.5161

41 2025 July Review Article

Bell, J. M., Yagnik, G., Dettori, L. G., Carvalho, P., Wan, Z., Rothschild, K. J., & Lim, M. J. (2025). Photocleavable Mass-Tagged 
Oligonucleotide Probes for Multiplexed and Multiomic Tissue Imaging of Targeted Transcripts. Journal of the American Society for 
Mass Spectrometry, 36(8), 1621–1640. https://doi.org/10.1021/jasms.5c00057

42 2025 May Review Article
Zhang, Mengze. (2025). Development and Application of MALDI-IHC – An Ultra-High Multiplexed Proteomics Imaging Technology 
[University of Zurich]. https://doi.org/10.5167/UZH-277847

2 © 2026 AmberGen. All rights reserved.
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43 2025 April Review Article

Lim, M. J., Yagnik, G., Dettori, L. G., Liu, Z., Bell, J., & Rothschild, K. J. (2025). Abstract 2074: MALDI-ICC: a new tool for high-plex, 
multiomic profiling of single cells for cancer research and cancer therapy. Cancer Research, 85(8_Supplement_1), 2074–2074. 
https://doi.org/10.1158/1538-7445.am2025-2074

44 2025 July Review Article

Asadian, M., Croslow, S. W., Trinklein, T. J., Rubakhin, S. S., Lam, F., & Sweedler, J. V. (2025). High-Throughput Fluorescence-
Guided Sequential Single-Cell MALDI-ICC Mass Spectrometry. Analytical Chemistry, 97(29), 15864–15872. 
https://doi.org/10.1021/acs.analchem.5c02092

45 2025 April Review Article
Zhang, H., Ding, L., Hu, A., Shi, X., Huang, P., Lu, H., Tillberg, P. W., Wang, M. C., & Li, L. (2025). TEMI: tissue-expansion mass-
spectrometry imaging. Nature Methods, 22(5), 1051–1058. https://doi.org/10.1038/s41592-025-02664-9

46 2025 September Review Article

Lu, K. H., Zhang, H., Yagnik, G. B., Lim, M. J., Rothschild, K. J., Li, W., Schneider, A. J., Puglielli, L., & Li, L. (2025). Deciphering the 
Three-Dimensional Biomolecular Distribution in the Alzheimer’s Disease Brain: A Multiomic Approach Integrating 
Immunohistochemistry with MALDI MS Imaging. Analytica Chimica Acta, 344721. https://doi.org/10.1016/j.aca.2025.344721

47 2025 September Review Article
Goossen, A., Lagache, L., Salzet, M., & Fournier, I. (2025). MS-based spatial proteomics: deciphering tissue microenvironment by 
bridging MS imaging and large-scale proteomics. Trends in Chemistry. https://doi.org/10.1016/j.trechm.2025.09.002

48 2025 December Review Article

Kittrell, C., Young, L. E. A., McDowell, C., Grimsley, G., Mehta, A. S., Angel, P. M., Schmitz, J., Vasileiadis, N., Darr, C., Grünwald, 
V., Ivanyi, P., Bräsen, J. H., & Drake, R. R. (2025). Spatial atlasing of N-glycosylation in healthy control and clear cell renal cell 
carcinoma tissues linked with immune checkpoint inhibition response by MALDI mass spectrometry imaging. Analytica Chimica 
Acta, 1380, 344724. https://doi.org/10.1016/j.aca.2025.344724

49 2026 January Review Article
Lopez, A., & Hummon, A. (2026). MALDI Spatial Proteomics: A Mini Review of Approaches and Techniques. Analytical Methods. 
https://doi.org/10.1039/d5ay01341k

50 2026 January Review Article

Thomsen, A. A., Rabjerg, M., Marcussen, N., Lund, L., & Jensen, O. N. (2026). Mass spectrometry and machine learning for 
classification and molecular phenotyping of renal cell carcinoma and benign tumors. openRxiv. 
https://doi.org/10.64898/2026.01.13.26343935

51 2026 January Review Article

Dettori, L. G., Yagnik, G., Bell, J., Wan, Z., Carvalho, P., Yatsuhashi, A., Durairaju, N. S., Rothschild, K. J., & Lim, M. J. (2025). 79 A 
highly multiplex spatial multi-omics method using novel mass-tagged affinity probes applied for imaging metabolites, targeted 
proteins and targeted transcripts on the same lung cancer tissue array. In Regular and Young Investigator Award Abstracts (pp. 
A90–A90). BMJ Publishing Group Ltd. SITC 40th Annual Meeting (SITC 2025) Abstracts. https://doi.org/10.1136/jitc-2025-
sitc2025.0079

52 2026 January Review Article
Li, Y., Zhang, Y., Zhang, Y., Wang, Q., Ji, B., Yang, H., & Li, X. (2026). Spatial proteomics in precision medicine: technologies, 
bioinformatics, and translational applications. Precision Clinical Medicine, 9(1). https://doi.org/10.1093/pcmedi/pbaf040

53 2026 February Review Article

Yang, C.-C., Lin, C.-Y., Yuan, H.-Y., Huang, H.-C., & Juan, H.-F. (2026). Mass spectrometry-based human spatial omics: 
fundamentals, innovations, and applications. Journal of Biomedical Science, 33(1). https://doi.org/10.1186/s12929-026-01219-
0

54 2026 February Review Article

Dunne, J. B., Rujchanarong, D., Park, Y., Spruill, L., Jensen-Smith, H., Schwamborn, K., Hollingsworth, M. A., Macdonald, J. K., 
Hulahan, T. S., Taylor, H. B., Sandusky, G. E., Mehta, A. S., Drake, R. R., Ford, M. E., Nakshatri, H., & Angel, P. M. (2026). Spatial 
Proteomics of the Normal Breast Collagen Stroma: Links to Density and Body Mass Index. Journal of Proteome Research. 
https://doi.org/10.1021/acs.jproteome.5c00623

55 2026 February Review Article

Mangalaparthi, K. K., Gunji, D., Olaleye, O. E., French, A. J., Sachdeva, G. S., Venkataraman, S., Joshi, N., Gao, T., 
Ramachandran, S., Vrana, J. A., Rothschild, K. J., Lim, M. J., Yagnik, G., Yasir, S., Keeney, M., & Pandey, A. (2026). Imaging Mass 
Spectrometry‐Based Assessment of ER, PR, and HER2 Protein Expression in Breast Cancer. PROTEOMICS, 26(5), 6–12. 
https://doi.org/10.1002/pmic.70110

56 2026 March Review Article

Phulara, N. R., Lissit, K., Huang, Y., Xu, J.-C., & Seneviratne, H. K. (2026). Spatial Neurobiology in Brain Organoids Using Mass 
Spectrometry Imaging-Based Multiomics Approach. ACS Chemical Neuroscience, 17(6), 1056–1063. 
https://doi.org/10.1021/acschemneuro.5c00971

3 © 2026 AmberGen. All rights reserved.


