
How are you
deciphering plants?

This Molecular Cartography™ image spatially resolves the developing zones
in maize shoot apical meristem using zone-specific gene markers.

Image courtesy of VIB-UGent Center for Plant Systems of Biology, Belgium.



Differential gene expression in rice roots visualized using Molecular 
Cartography.
Image courtesy of Philip Benfey, Duke University

“We have been very impressed 
with the Resolve team and 
the Molecular Cartography 
results we have obtained in 
our collaboration with them. 
The results have allowed us to 
accurately annotate single-
cell RNA-seq data from rice 
roots, which was previously 
difficult to interpret.” 

// Philip Benfey
Duke University

Global climate change poses an existential crisis to the human race by directly or indirectly 

affecting crop production, carbon fixation, and overall energy utilization. Strategic molecular 

fine-tuning of plants can help overcome many of these challenges. However, to do so, a deep 

understanding of plants at a molecular level is needed to:

»  Increase plant yield via crop engineering

»  Optimize plant responses to biochemical stimuli

»  Harness plant immune responses to pathogen and pests

»  Monitor biotic and abiotic stress responses

Current techniques used to interrogate plant functions utilize methods such as single-cell 

transcriptomics, which provides data on “what” is happening at the cellular level. What is 

missing, however, is the “where” component – which covers spatial locations of specific 

intercellular gene expression.



How can spatial transcriptomics reveal 
more to empower plant researchers?

The way scientists approach agrigenomics research has been disrupted through the 

incorporation of spatial transcriptomics. This method is being adopted by scientists in 

numerous plant- and agricultural research areas and applied to developmental biology, crop 

protection, and enhancement with extraordinary results.

    Developmental Biology

»  Visualization of spatio-temporal gene expression patterns at subcellular resolution

»  Definition and analysis of cell clusters with subcellular resolution

»  Understanding plant development in non-model species

    Crop Protection

»  Assessment of plant-microbe interaction at the transcriptome level

»  Deciphering intercellular and intracellular communication and genetic networks between 

       plants, microbes, and insects

»  Discovering new mode-of-action features for novel crop protection compounds

    Crop Enhancement

»  Gaining a deep understanding of the implications of mutations

»  Identifying targets (promoters/regulatory regions) for directed mutagenesis

»  Understanding regulatory networks that influence beneficial traits

Exploring plants at subcellular spatial resolution is essential in understanding the complex 

cellular and molecular interplay within cells and tissues. Using this, scientists can explore 

vital aspects of plant cell mechanisms deeply by visualizing

»  Spatial and temporal diversity among cells

»  Unique structures and functions of complex cells

»  Developmental gradients within a tissue

»  Biotic and abiotic interactions



What are Molecular Cartography’s 
capabilities and advantages?

The spatial data provided by Molecular Cartography, from Resolve Biosciences, offers 

researchers never-before-seen insights into essential plant data that are impossible with 

other single-cell or spatial biology platforms. This powerful, highly multiplexed, automated, 

high-throughput workflow, which has been in development since 2016, provides reproducible 

results. The technology produces deep contextual data sets that illuminate molecular 

interactions at subcellular resolution, while preserving sample integrity. Molecular 

Cartography offers these key advantages:

»  Incorporates single-cell RNA-seq data for location-based functional analysis

»  Interrogates up to eight samples with as many as 100 genes at once

»  Utilizes optimized protocols specific to plant samples

»  Correlates to traditional FISH

»  Quantifies cellular and subcellular signals

»  Detects rare transcripts with low false-positive rates

»  Provides high resolution and sensitivity

»  Delivers high specificity of transcript-specific probes

»  Maintains integrity of samples to allow for further interrogation

»  Includes intuitive bioinformatics

The technology produces deep contextual data sets that illuminate molecular interactions

at subcellular resolution while preserving the sample tissue.

“Understanding the differential use of the soybean 
genome between cells is important to gain the 
fundamental knowledge needed to develop the next 
generation of soybean plants. Molecular Cartography 
technology helped us to functionally annotate the 
soybean root and nodule cells according to their 
transcriptomic profiles.” 

// Marc Libault
University of Nebraska-Lincoln

Gene expression of both plant and bacterial genes in
a developing soybean nodule.
Image courtesy of Marc Libault from the
University of Nebraska-Lincoln.



What matters to plant researchers?

Context Matters
If you have already generated single-cell RNA-seq data on your plant of interest, it might 
be missing important location context to help identify function. Spatial transcriptomics 
reveals insight to even the most challenging plant samples. What if you could target your 
genes of interest with excellent sensitivity and specificity, and then map your clusters of 
interest to their in vivo location, to provide valuable data about functionality?

Throughput Matters
Go beyond fluorescence-activated cell sorting for a higher-throughput analysis of your genes 
of interest. Molecular Cartography can be deployed to analyze up to 100 genes per sample, 
and our unique technology can multiplex as many as eight samples at a time to make quick 
work of your plant study. Scientists who have used this approach have been able to identify 
plant genes and microbial genes from a single analysis.

Resolution Matters
Resolution varies significantly across spatial biology platforms, with barcode-based in situ 
sequencing techniques typically incapable of providing single-cell resolution. The Molecular 
Cartography platform uses advanced optics for direct imaging of a sample, delivering the 
highest-resolution view of subcellular activity for the best view possible of how cells in your 
sample are interacting and communicating with each other.

Sample Matters
Molecular Cartography is the only spatial transcriptomic technology currently available with 
optimized protocols for plant samples. Our scientific team collaborated with many research 
groups in the agbio field and generated extensive spatial data for crops and other types of 
plants using FFPE samples. Our flexible workflow preserves the plant sample for future use, 
enabling future analysis with antibody staining, other probes, and more.

Analysis Matters
With Molecular Cartography technology, you’ll get exquisite data with an intuitive 
bioinformatics workflow that can be easily integrated with widely used spatial biology 
analysis tools. Our scientific team is here to help with any analysis questions you may have.
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About Resolve Biosciences

Resolve Biosciences is applying the power of Molecular Cartography™ to 
enable scientists to gain new insights based on the highest-resolution 
view of spatial biology. The platform features the company’s proprietary, 
highly multiplexed, single-molecule detection technology, which offers 
full spatial context at subcellular resolution, all in a fully automated 
workflow that preserves the sample tissue. The Molecular Cartography 
technology offers unparalleled sensitivity and specificity that helps 
scientists detect individual transcripts and rare signals to interpret 
fundamental biology and rapidly advance the understanding of complex 
biological questions in critical fields such as oncology, neuroscience, 
infectious disease, and agriculture. Resolve Biosciences is privately 
held and based in Monheim am Rhein, Germany, with a North American 
facility and laboratory in San Jose, California.




