














Supplementary Data: Figure Legends and Tables 
 
 
 

Supplementary Figure S1. Schema representing tumor locations. Locations shown for A431, 

3T3/HER2+, and Balb3T3/DsRed cell lines used in multitumor two-color optical experiments. 

Dorsal, subcutaneous injection of 200 μl used per location (1 million cells/ 100 μl). 

 

Supplementary Figure S2. Blinded Diagnostic study. Example of an A431 tumor (a) and a 

3T3/HER2+ tumor (b). Un-mixed composite images were split into two and presented to 

‘blinded’ investigators for diagnosis. White light images (left) showing tumor locations were 

also made available. A: Red color within the tumors clearly demonstrates them to be of A431 

origin. B: Green color within the tumors imply 3T3/HER2+ origin. The ‘cocktail’ injection of 

trastuzumab-Cy7 (50μg) and cetuximab-Cy5.5 (50μg) given explains the ‘green’ background in 

(a) and ‘red’ background in (b) - due to blood pool presence of non-targeted trastuzumab-Cy7 or 

cetuximab-Cy5.5, respectively. 

 

Supplementary Figure S3. Additional fluorescence microscopy studies. Microscopic studies 

performed on Olympus BX61 microscope (x 20 magnification). 1 × 104 MDA-MB-468 (top 

row), N87 (middle row), and SKOV-3 (bottom row) incubated with cetuximab-Cy5.5 (a) or 

trastuzumab-Cy7 (b) and viewed under fluorescence filter after 4h of incubation. In each case 

differential interference contrast (DIC) images are shown in the left column and fluorescence 

images in the right column. HER-1 positive MDA-MB-468 cells show binding and fluorescence 

with cetuximab-Cy5.5; HER-2 positive N87 and SKOV-3 cells show binding and fluorescence 



with trastuzumab-Cy7. Cross-over antibody control experiments show no antibody uptake: N87 

and SKOV-3 cells with cetuximab-Cy5.5, and MDA-MB-468 cells with trastuzumab-Cy7. 

 

Supplementary Figure S4. Additional experiment 1. Example of an additional experiment 

to demonstrate HER-2 targeting in a separate cell line. A431 (right flank, arrows) and HER-2 

over-expressing SKOV-3 cells (left flank, arrow heads). 24 hours following ‘cocktail’ injection 

of trastuzumab-Cy7 (50μg) and cetuximab-Cy5.5 (50μg), in vivo (a) and ex vivo (b) image are 

taken. Cy5.5 spectral, white light, composite, and Cy7 spectral images are displayed, left to right 

respectively. The two tumors can easily be separated and sub-typed following un-mixing by 

spectral resolution: HER-1 over-expressing A431 tumors are seen as red, HER-2 over-expressing 

SKOV-3 tumors as green. 

 

Supplementary Figure S5. Additional experiment 2, evaluating an orthotropic model. 

MDA-MB-468, a human breast adenocarcinoma cell line over-expressing HER-1, is implanted 

by intra-mammary injection into the right breast (arrowheads), SKOV-3 (a HER-2 over-

expressing ovarian carcinoma) is implanted peri-umbilically (arrows) for comparison. 24 hours 

after injection of trastuzumab-Cy7 (50μg) and cetuximab-Cy5.5 (50μg), in vivo (a) and ex vivo 

(b) images are taken. Cy5.5 spectral, white light, composite, and Cy7 spectral images are 

displayed, left to right respectively. The two tumors can easily be distinguished following un-

mixing: HER-1 over-expressing orthotropic MDA-MB-468 tumors are seen as red, HER-2 over-

expressing SKOV-3 tumors as green. 

 

Supplementary Figure S6. Additional experiment 3, evaluating another orthotropic model. 



MDA-MB-468, a human breast adenocarcinoma cell line over-expressing HER-1, is implanted 

by intra-mammary injection into the right breast (arrowheads), N87 (a HER-2 over-expressing 

gastric carcinoma) is implanted peri-umbilically (arrows) for comparison. 24 hours after 

injection of trastuzumab-Cy7 (50μg) and cetuximab-Cy5.5 (50μg), in vivo (a) and ex vivo (b) 

images are taken. Cy5.5 spectral, white light, composite, and Cy7 spectral images are displayed, 

left to right respectively. The two tumors can easily be distinguished following un-mixing: HER-

1 over-expressing orthotropic MDA-MB-468 tumors are seen as red, HER-2 over-expressing 

N87 tumors as green. 

 

Supplementary Figure S7. A “cocktail” of three antibody-NIR fluorophore conjugates can 

simultaneously diagnose tumors expressing distinct receptors. SP2/Tac (a multiple myeloma, 

IL-2Rα over-expressing cell line) and LS174T (a colon carcinoma cell line), along with A431 

and 3T3/HER2+ were subcutaneously implanted. Humanized anti-IL-2Rα (daclizumab, 

Zenapax®)-Alexa700 conjugate (50μg) was added to the existing ‘cocktail’ of trastuzumab-Cy7 

(50μg) and cetuximab-Cy5.5 (50μg), which was injected 24 hours prior to imaging. The 

respective tumors with their distinct receptors could again be simultaneously distinguished by 

spectral unmixing: A431 (HER1) in red, bold arrow; 3T3/HER2+ (HER2) in green, arrowhead; 

SP2/Tac (IL-2Rα) in blue, curved arrow; LS174T (triple negative control) is seen as being 

colorless, clear arrow. 

 
 
 
 
 
 
 
 



Slide Tumor Implanted Tumor Location 
 

1 3T3/HER2+ Right Flank 
2 A431 Right Flank 
3 3T3/HER2+ Right Flank 
4 A431 Right Flank 
5 3T3/HER2+ Right Flank 
6 A431 Right Flank 
7 3T3/HER2+ Right Flank 
8 3T3/HER2+ Right Flank 
9 A431 Right Flank 
10 A431 Right Flank 
11 3T3/HER2+ Left Flank 
12 3T3/HER2+ Left Flank 
13 A431 Left Flank 
14 3T3/HER2+ Left Flank 
15 A431 Left Flank 
16 3T3/HER2+ Left Flank 
17 A431 Left Flank 
18 A431 Left Flank 
19 3T3/HER2+ Left Flank 
20 A431 Left Flank 

 
Supplementary Table S1. Separation of tumor images prior to ‘blinded’ diagnostic study. Total 
of 20 tumors. 
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