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High Dimensional Profiling with Mass Cytometry and Imaging Mass

Cytometry

Mass cytometry (MC) is a platform that enable researchers to perform comprehensive

profiling of cell phenotypes and signalling pathways. Using antibodies tagged with stable

metal isotopes of defined mass to stain cells in suspension, we could routinely measure up to

50-plus different markers simultaneously at single cell resolution in a single tube. This enables

a system level study which is crucial to dissect the heterogeneity of various biological system

or uncovering new cell types.

Imaging Mass Cytometry (IMC) on the other hand is an expansion of mass cytometry which

allows highly multiplexed imaging of up to 37 protein markers simultaneously in a single scan.

Information on cellular phenotypes, functions and interactions could be spatially obtained from

FFPE or frozen tissue sections at subcellular resolution with IMC to reveal a higher order of

information and this is the key in understanding various complex diseases.

Our seminar will provide the technology overview of MC and IMC with applications into

Immuno-Oncology, Translational and Clinical Research. Sharing by existing MC and IMC

technology users will follow. Finally, we will wrap up with SIgN promoting their CyTOF Service

Launch to research groups in Singapore.

Speaker: Boon-Eng Teh, Ph.D

Field Applications Specialist, Fluidigm (Greater Asia)
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Imaging Mass Cytometry: An insight into high dimensional spatial

interrogation of the tumour immune microenvironment

Tissue immune microenvironment is becoming not only the hottest research field but also a

critical bridging science for the “from-bed-to-bench-to-bed” approach in the era of

immunotherapy. PD-L1 tumour proportion Score, Immunoscore and tumour infiltrating

lymphocytes scoring are the best examples where basic science findings have ultimately

translated to clinical assessment of patients samples to direct the clinical management – to

predict the responsiveness of the therapy and personalize the regimen.

Similar to CyTOF, imaging mass cytometry (IMCTM) enables simultaneous measurement of 37

biomarkers with single-cell and spatial resolution on tissue, particularly on formalin-fixed paraffin

embedded (FFPE) clinical samples, which could hold the key to unravel thousands of

unanswered questions in immunotherapy. With tumour tissue as a paradigm, we did a side-by-

side comparison of this new metal-tagged antibody imaging technology with a current widely-

adopted UV-based multiplex IHC (m-IHC) technology that had been optimized and reported.

In a comparison study, we adopted 12 markers including 6 basic lineage markers as well as 6

immune-checkpoints molecules and performed the staining on two consecutive tissue sections

followed by imaging analysis with IMCTM and m-IHC standard workflows respectively. To

accurately evaluate the quantitative power of two different pipelines, two teams of pathologists

and immunologists have analyzed the imaging data independently. Comparison analysis such

as scoring, colocalization, staining time usage, resolution and imaging-throughput were

scrutinized.

An integration of IMCTM, m-IHC and CyTOF® provides a revolutionary strategy to empower

validated single cell data that contains spatial and morphological information which would

harness new discovery in cancer immunotherapy.

Speaker: Joe Yeong, MBBS, Ph.D

SGH Department of Pathology, Group Leader, IMCB
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Fantastic Progenitors and where to find them... with CyTOF!

Neutrophils represent the largest proportion of phagocytes in our immune system. They

specialise as first defenders against bacterial and fungal insults. Due to their short half-lives,

they require constant replenishment from hematopoietic progenitors. However, despite this

important process, a committed neutrophil precursor has yet to be identified. In our study,

we used mass cytometry and the proliferative properties of progenitors to identify a common

neutrophil precursor (called preNeu) in an unbiased manner. Transcriptomic profiling and

functional analysis revealed that preNeu require the C/EBPε transcription factor for their

generation from the GMP, and their proliferative program is substituted by a gain of

migratory and effector function as they mature. preNeus expand under microbial and

tumoral stress, and immature neutrophils are recruited to the periphery of tumor-bearing

mice. In summary, our study identifies specialized BM granulocytic populations that ensure

supply under homeostasis and stress responses.

Speaker: Immanuel Kwok, Ph.D Candidate

SIgN (Prof Ng Lai Guan’s lab)
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