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Supplementary Materials: 

 

Figure S1.  In vitro protease activation of LUM015.  5 µM LUM015 was incubated with 0.5 µM 

of each enzyme in PBS at 37º C.  Fluorescence was measured using a Synergy 4 Plate Reader 

from Biotek Instruments (Winooski, VT) at multiple time points with peak excitation at 650 nm 

and fluorescence emission collection at 675 nm. 
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Figure S2.  LUM015 fluorescently labels transplanted tumors in a mouse model of breast cancer.  

Mice with transplanted breast cancer were administered 3.5 mg/kg LUM015 by tail vein 

injections with subsequent imaging of tissues using the LUM device.  (A) The mean measured 

fluorescence was significantly higher in tumor when compared to the mean fluorescence from 

muscle (P<0.0001, unpaired t-test, n= 23 mice, meanmuscle=1.1 x 1011 counts/s/cm2, meantumor=3.9 

x 1011 counts/s/cm2).  (B) Representative fluorescence images of resected normal muscle (left) 

and tumor (right) are shown along with corresponding H&E stained histology below.  Scale 

bars= 5mm for fluorescence images and 100 µm for H&E images. 
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Figure S3.  The percentage of tumor cells that are Cy5+ after administration of LUM015.  Flow 

cytometry analysis of resected mouse tumors expressing a tumor cell-specific YFP marker after 

intravenous administration of PBS or LUM015. (A)  The mean percentage of YFP+ tumor cells 

that are Cy5+ after IV LUM015 is 18.6 % +/- 3.8.  (B) The mean percentage of CD11b+ tumor-

associated macrophages and monocytes that are Cy5+ after IV LUM015 is 3.0 +/- 0.7.  P-values 

are for unpaired t-tests, nPBS=2 mice, nLUM015= 3 mice.  Error bars represent SEM. 
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Figure S4.  In vivo detection of residual fluorescence within the tumor bed.  (A) After tumor 

resection, the tumor was bisected and an image was obtained using the LUM imaging device.  

Two representative tumor images are shown.  A threshold for residual fluorescence was set at 

80% of the minimum pixel value in the tumor image.  Then, the tumor bed was imaged in vivo 

and assessed for the presence of pixels that exceeded the threshold value followed by closure of 

the surgical wound.  The mice were then followed for local recurrence.  (B, C) Two 

representative in vivo images of tumor beds with positive residual fluorescence (B) with the 

pixels exceeding the threshold colored red (C).  (D) Two representative in vivo images tumor 

beds with negative residual fluorescence.  Scale bars= 5mm. 
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Table S1.  Additional patient data from the first-in-human Phase I clinical trial of LUM015.  The 

terminal half-life, t1/2, is given based on pharmacokinetic data up to 22 hours after injection of 

LUM015.  Patient 11 experienced a minor transient elevation of liver function tests (LFTs): AST 

59 U/L (normal range 15-41) and ALT at 58 mg/dL (normal female range 14-54).  This was 

determined to be only possibly related to the investigational probe and therefore not an APA as 

defined by the clinical protocol. 
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Table S2.  Summary pharmacokinetic (PK) data from mice and humans.  PK parameters are 

shown for mice administered 1.5 mg/kg LUM015 as well as for the three dose cohorts of the 

Phase I clinical trial of LUM015 (nMouse= 4; nHuman-0.5= 6; nHuman-1.0= 6; nHuman-1.5= 3).  Tmax 

represents that time in hours after administration of LUM015 at which the maximum plasma 

concentration (Cmax) was reached.  The total area under the curve from administration to 22 

hours is reported as AUClast and the total drug exposure over that time.  The terminal half-life, 

t1/2, is also given based on pharmacokinetic data up to 22 hours after injection of LUM015 and 

represents the main elimination process of the probe. 
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Table S3.  Ex vivo Imaging.  A gross image of the resection specimen is provided as well as 

H&E histology of tumor and adjacent normal tissues.  The mean fluorescence intensity of tumor 

and normal tissue for each patient is reported along with the tumor to normal fluorescence ratio. 
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Figure S5.  In vitro incubation of LUM015 with mouse tissues.  (A) Whole blood, (B) muscle, 

(C) tumor, (D) liver and (E) kidney tissue were isolated from three mice with primary STS and 

homogenized.  One part tissue was mixed with two parts H2O and LUM015 was added to the 

solution to a concentration of 4.65 µM followed by incubation at 37º C.  The samples were 

analyzed by HPLC-FLD to show the concentration of LUM015 and fluorescent metabolites by 

tissue type at 10 minutes, 6 hours, and 24 hours.   
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Table S4.  Correlating tissue fluorescence with metabolite concentration.  One representative 

tumor and normal tissue sample from each patient was used for metabolite concentration analysis 

by LC-MS/MS and HPLC-FLD.  The mean tissue fluorescence value for that tissue is reported 

and used for correlation analyses. 
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Figure S6.  Increased distribution of LUM015 to tumor tissues correlates with tumor-selective 

fluorescence.  (A) Tissue fluorescence is directly correlated with the concentration of Fragment 2 

in corresponding human and mouse tumors, measured by HPLC-FD (linear regression with no 

constraints; Human: r2=0.43, P<0.05, data includes 1 tumor sample from each patient except 

patient 10 where no tumor sample was available; Mouse: r2=0.41, P<0.01, data includes 1 tumor 

sample each from 16 mice). (B) The fraction of activated probe was determined for 15 normal 

and 14 tumor tissue samples from human subjects, using the equation: Fraction Activated Probe 

= ([Fragment 2 (nM)]tissue+[Fragment 3 (nM)]tissue)/([LUM015 (nM)]tissue+[Fragment 2 

(nM)]tissue+[Fragment 3 (nM)]tissue).  Neither the tissue type nor the imaging time had a 

significant effect on the measured fraction of activated probe (Two-way ANOVA; Imaging time 

effect: F(1,25)=3.7, P<0.07; Tissue type effect: F(1,25)=0.1, P<0.8).  (C) There is a weak 

correlation between the tumor: normal fluorescence ratio and the Fraction Activated Probe ratio 
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(linear regression with y-intercept constrained to the origin, r2=0.05, P<0.0007, includes one 

tissue pair from each patient except patient 10).  (D) The total concentration of probe was 

determined for 15 normal and 14 tumor tissue samples from human subjects, using the equation: 

[Total Probe (nM)]tissue=[LUM015 (nM)]tissue+[Fragment 2 (nM)]tissue+[Fragment 3 (nM)]tissue.  A 

significant main effect for both tissue type and the imaging time was observed (F(1,25)=8.4, 

P<0.008 and F(1,25)=22.2, P<0.0001, respectively).  The concentration of total probe was 

significantly higher in tumors than normal tissue when measured at a 6 hour imaging time point 

(P<0.01, multiple comparison test with Bonferroni correction).  Furthermore, the concentration 

of total probe was significantly higher in tumors measured at the 6 hour imaging time point 

compared to tumors measured at the 30 hour imaging time point (P<0.001, multiple comparison 

test with Bonferroni correction).  (E) Tissue fluorescence is directly correlated with the 

concentration of total probe in 13 normal and 10 tumor tissue samples from human subjects 

(linear regression with y-intercept constrained to the origin, r2=0.55, P<0.0001).  Different 

patient dose cohorts are represented in (B) and (D) with: circles-0.5 mg/kg, triangles- 1.0 mg/kg, 

and squares- 1.5 mg/kg. 


