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1) Specificity evaluation of D4 assays against HER2  

 

Supplementary Fig. 1 | Specificity evaluation of D4 assays against HER2 by CRISPR/Cas9 
genome editing and evaluation of matrix effects. a, b, Knockdown and over-expression of HER2 by 
genome editing. (a) Representative western blots (top) and D4 fluorescence images (bottom row) 
assessing HER2 levels in pools of BT474 (left) and MDA-MB-468 (right) cells whose HER2 expression 
levels were modified by CRISPR/Cas9 (Histone H3 was used as a loading control). Pools of BT474 
cells underwent HER2 knockdown by two independent sgRNAs (#1-2), as compared to a control pool 
(sg ctrl) targeting luciferase. MDA-MB-468 cells underwent stable overexpression of HER2, as 
compared to a control pool targeting luciferase. (b) Bar graphs quantitating D4 fluorescence intensity 
of HER2 signal (WT = wild type). Data represent mean ± s.d of D4 fluorescence intensity for duplicate 
assays. c, d, Evaluation of matrix effects due to introduction of fibroblast (NIH 3T3) cell lines in HER2-
D4 assays, tested against BT474 cells. Normalized D4 intensity for HER2 signal plotted against dilution 
series of BT474 cell lysates in RIPA buffer (represented as #BT474 cells/µL) is shown in (c).  Panel (d) 
shows similar binding curve for HER2, except 3T3 cells are introduced, and the total number of cells 
was kept constant (10,000 cells/µL) and the HER2 D4 signal is measured as we varied the ratio of 
BT474 to 3T3 cells (from 1:0 through 0:1).  Data represent mean ± s.d of D4 fluorescence intensity for 
duplicate assays. LOD = limit of detection. 

 



2) Resolution enhancement of brightfield imaging  

 

 

 
Supplementary Fig. 2 | Resolution enhancement of brightfield imaging by point spread function 
deconvolution. a, Image representations of point spread functions (PSF) of red, green, and blue 
channels in brightfield mode. b, c, Testing spatial resolution using USAF 1951 test target, before (b) 
and after (c) deconvolution with PSF. d, Intensity profile before (red trace) and after (blue trace) 
deconvolution in the vertical direction, as marked by the vertical green lines in (b,c).  e, Intensity profile 
before (red trace) and after (blue trace) deconvolution in the horizontal direction, as marked by the 
horizontal green lines in (b,c). f, Representative smartphone images of FNA cytology prepared from 
solid tumor xenografts, before (left column) and after (right column) deconvolution. 



3) Imaging 100 nm fluorescent beads 

 

 

 

 

Supplementary Fig. 3 | Imaging 100 nm fluorescent beads with EpiView vs. benchtop 
microscope (100x objective).  a, Widefield view of 100 nm fluorescent beads using EpiView in 
epifluorescence mode. b, Comparison of EpiView versus benchtop microscope (100x objective, NA = 
1.4) of the 100 nm beads outlined by the numbered ROIs in the widefield image. Images were extracted 
from green channels. 



4) Comparison of standard microscopy vs. EpiView-D4 for brightfield imaging of 
standard IHC and cytology preparations of tumor xenografts 

 

Supplementary Fig. 4 | Comparison of standard microscopy vs. EpiView-D4 for brightfield 
imaging of standard IHC and cytology preparations of BT474, MDA-MB-453, and BT20 solid 
tumor xenografts. a–f, Brightfield imaging of IHC specimens stained for HER2. Specimens were 
prepared using standard cell block methods and IHC. Note: representative imaging regions displayed 
by benchtop microscope and EpiView-D4 are not the same. g–l, Brightfield imaging of cytology 
specimens. Main panels are low power fields and insets represent high power field images. Note: 
representative images for benchtop microscope and EpiView-D4 are of same tumor type, but from 
different specimens.    



5) Clinical pathology of patient specimens 

 

 

Supplementary Table 1 | Clinical pathology of patient specimens. Tumor vs. nontumor 
designations were made by cytopathology assessment by a clinical pathologist. HER2 status was 
determined by IHC (3+ positive, 2+ equivocal, 0-1+ negative) or FISH for HER2 amplification (Positive: 
FISH ratio > 2.0 and HER2 gene copy # > 4.0 or HER2 gene copy # > 6.0). Values not shown for 
specimens identified to be non-tumor tissue by the cytopathologist.   



6) Un-cropped, raw images of Western blots 

 

Supplementary Fig. 5 | Raw western blot images for Fig. 1 and Fig. 3 of the Main Text. Shown are 
the raw Western blot images used in Figures 1 & 3 of the main text, which compares HER2 expression 
in breast cancer cell lines. High exposure (left) and a low exposure (right) scans of the same blot are 
shown. Cropping used for publication is indicated by the dashed green line for Figure 1, and the dashed 
blue line for Figure 3. For the blot used in Figure 1, we preferred to display the expression levels of 
HER2 in decreasing order (not increasing order, as shown below), and therefore the left-right orientation 
of image is reversed and the published version. No lane splicing or image contrast manipulation was 
used for any of our published data.  

 

 

 

 
 
  



 

 

Supplementary Fig. 6 | Raw western blot images for Supplementary Fig. S1. The raw, uncropped 
Western blots used in Figure S1 are shown. No lane splicing or image contrast manipulation was used 
for any of our published data. a, Knockdown of HER2 in BT474 cells. Note that sgHER2 #3 is not 
included in Supplementary Fig. S1 to avoid redundancy. b, Overexpression of HER2 in MDA-MB-468 
cells. High exposure (left) and a low exposure (right) scans of the same blot are shown. 

 
 


