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We determined 16 frame of views (FOVs) provided minimum sufficiency for each channel/coverslip by analyzing bootstrapped variance of a
range of FOVs from 3 coverslips from our initial experiment. We calculated that variance of the mean spot counts across FOVs dropped
significantly beyond using 16 FOVs, and consistently plateaued before 64 FOVs. We chose 64 as a safe cut off much beyond the inflection
point as shown in Supplementary Figure 13.

Coverslips were excluded from analysis when impurities/contamination were present in the sample, which was indicated by the presence of
micron size bright fluorescent spots covering large areas of coverslips surface. This could be due to buffer or Ab sample contamination. FOVs
were removed due to bubbles or large dust particles being introduced at the FOV. Since the dynamics of target and dAb binding to the
coverslip surface could be significantly altered in these frames, we removed these in an automated post-imaging step described in the Image
segmentation and registration section in the methods.

A minimum of 2 coverslips were prepared, imaged and analyzed for each condition. A total of 16 or 64, fields of view (FOVs) were acquired
and analyzed for each coverslip. More replicates were performed for the study, but due to laser damage/change and microscope/camera re-
alignment issues, they were dismissed from the study for consistency. All duplicates presented in this work were done using the same laser/
power, exposure time / Gain and same microscope/camera alignment. All attempt at replications were successful.

Coverslips were randomly allocated for TNF-alpha/dAb and MCP-1/dAb samples of different concentrations.

Data collection: Blinded. Samples were prepared in the Soh lab (numbered, and each number was associated to a concentration written in
notebook in Soh lab) and imaged afterwards in Dunn lab. Concentrations were revealed after imaging.

Data analysis: Blinded. 64 FOV per coverslip were analyzed automatically using custom image analysis software (provided on github) without
bias from investigator. Only after spot counting was done, were concentrations revealed.

Anti-human TNF-! cAb (mAb1, BioLegend, Catalog #502802) and Alexa Fluor® 647 Anti-human TNF-! dAbs (mAb11, BioLegend,
Catalog # 502916) , Mouse anti-human MCP-1 antibody (clone 5D3-F7; #BD551226, BD Biosciences), Mouse anti-human MCP-1
antibody (clone 10F7; #BD555055, BD Biosciences)




