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5 20000-

z + PBS Control
2 E0004 -©- Cathepsin B
2 -o- Cathepsin K
% -#- Cathepsin L
§ 10000+ —+ Cathepsin S
S -+ Trypsin

O 5000+

e

E

™ 0

Time (Hours)

Figure S1. In vitro protease activation of LUMO015. 5 uM LUMO015 was incubated with 0.5 puM
of each enzyme in PBS at 37° 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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Supplementary Figure 2

Figure S2. LUMO15 fluorescently labels transplanted tumors in a mouse model of breast cancer.
Mice with transplanted breast cancer were administered 3.5 mg/kg LUMO15 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, meanmuscie=1.1 x 10*! counts/s/cm?, meanwyme=3.9
x 10" counts/s/cm?). (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 um for H&E images.
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Figure S3. The percentage of tumor cells that are Cy5+ after administration of LUMO015. Flow
cytometry analysis of resected mouse tumors expressing a tumor cell-specific YFP marker after
intravenous administration of PBS or LUMO015. (A) The mean percentage of YFP+ tumor cells
that are Cy5+ after IV LUMO15 is 18.6 % +/- 3.8. (B) The mean percentage of CD11b+ tumor-
associated macrophages and monocytes that are Cy5+ after IV LUMO015 is 3.0 +/- 0.7. P-values

are for unpaired t-tests, npgs=2 mice, N ymor5= 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.



Weight Total Dose Adverse Pharmacological Activity

Patient# Sex Age Crmax (ng/mL) Tas2(h)

(kg) (mg) (APA)
1 M 60 90.7 4535 17.24 7.60 None
2 F 38 89.4 44.70 11.65 431 None
3 M 67 88.6 44.30 15.40 382 None
4 F 40 1049  104.90 3155 5.74 None
5 M 49 9822 98.20 2096 454 None
6 M 56 86.6 86.67 37.48 5.85 None
7 M 32 90.6 90.61 21.40 5.41 None
8 M 59 115.2 115.15 32.32 5.34 None
9 F 51 57 56.97 26.74 360 Nong
10 F 70 84.1 12621 45.83 5.57 None
11 F 66 66 98.94 41.96 4,69 None
12 F 56 89.3 133.94 49.51 601 None
13 F 38 97.9 48.94 17.40 5.11 None
14 F 33 81.5 40.76 14.11 563 None
15 F 35 51.5 25.76 1696 479 None

Supplementary Table 1

Table S1. Additional patient data from the first-in-human Phase I clinical trial of LUMO015. The
terminal half-life, ty,, is given based on pharmacokinetic data up to 22 hours after injection of
LUMO15. 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.



Mouse Human

PK Parameter 1.5 mg/kg 0.5 mg/kg 1.0 mg/kg 1.5 mg/kg
Tomax (h) 0.17 +/0.00 0.11 +/-0.17 0.06 +/-0.13 0.00 +/- 0.00
Cimax (ng/mL) 31.70 +/- 10.91 15.46 +/- 2.26 28.41 +/-6.55 45.76 +/-3.78
AUCjas¢ (ng/mL * h) 137.20 +/-20.80 78.36 +/-12.91  159.65 +/-45.94  252.08 +/- 57.98
Tiz (h) 11.32 4/- 5.00 521 +/-1.33 5.08 +/-0.86 5.42 +/-0.67
Supplementary Table 2

Table S2. Summary pharmacokinetic (PK) data from mice and humans. PK parameters are
shown for mice administered 1.5 mg/kg LUMO15 as well as for the three dose cohorts of the
Phase | clinical trial of LUMO15 (Nmouse= 4; NHuman-05= 6; NHuman-1.0= 6; NHuman-15= 3). T max
represents that time in hours after administration of LUMO15 at which the maximum plasma
concentration (Cmax) Was reached. The total area under the curve from administration to 22
hours is reported as AUC 45t and the total drug exposure over that time. The terminal half-life,
t12, is also given based on pharmacokinetic data up to 22 hours after injection of LUMO015 and

represents the main elimination process of the probe.
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Supplementary Table 3

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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Supplementary Figure 5

Figure S5. In vitro incubation of LUMO15 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 H,O and LUMO15 was added to the
solution to a concentration of 4.65 uM followed by incubation at 37° C. The samples were
analyzed by HPLC-FLD to show the concentration of LUMO015 and fluorescent metabolites by

tissue type at 10 minutes, 6 hours, and 24 hours.



Patient Tissue -

# Tissue Type Fluorascence [LUMO15] [Frag t 3] [Frag t2]
. Liposarcoma 14x10'" 17.0 5.9 0.0
Colonic Mucosa 48x%10" 246 8.9 5.0
5 UPS 8.2x10° 21.7 5.9 0.0
Muscle 8.5x 10° 20.0 3.0 33
3 UPS 29x10" 343 5.9 0.0
Muscle 1.7x10" 126 5.9 0.0
Malignant Peripheral 10
s Nerve:shenth Tiios 3.1x10 51.9 17.7 16.9
Muscle 7.9%10° 32.1 21.2 0.0
Myxoinflammatory
fibroblastic sarcoma/
hemosiderotic 1.6x10° 104 59 0.0
5 fibrolipomatous
tumor
Muscle 2.2x10° 214 3.0 0.0
i UPS 34x10" 474 5.9 58
Skin 1.1x10" 0 1.9 3.0
, Metas;:'c‘;::’ cal 13x10" 146.2 148 8.0
Adipose 1.2x10" 76.3 5.9 0.0
UPS 29x10" 92.1 355 0.0
8
Muscle 3.8x10" 316 89 0.0
IDC 56x10" 127.7 385 89.5
9
Breast 1.1x10" 528 20.7 0.0
10 Breast 1.2x10" 67.2 148 33
Metastatic Spindle Cell 10
. Sarcoma 8.0x10 190.0 50.3 4.8
Muscle 58x10° 64.1 148 0.0
Myxofibrosarcoma 49x10" 180.5 50.3 10.1
12
Muscle 48x10" 99.7 8.9 6.1
Synovial Sarcoma 25x 10" 60.9 50.3 4.1
13
Muscle 23x10" 706 8.9 0.0
Spindle Cell Sarcoma 7.3x10" 41.2 3.0 0
14
Muscle 2.8x10" 39.7 5.9 0.0
IDC 57x10" 733 8.9 3.7
15
Breast 1.1x10" 50.1 5.9 0.0
UPS= Undifferentiated Pleomorphic Sarcoma; IDC= Invasive Ductal Carcinoma
Fluorescence given in counts/s/cm? [Metabolite] given in nM
Supplementary Table 4

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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Supplementary Figure 6

Figure S6. Increased distribution of LUMO15 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: r=0.43, P<0.05, data includes 1 tumor sample from each patient except
patient 10 where no tumor sample was available; Mouse: r=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)]issuet[Fragment 3 (nM)]sissue)/ ([LUMO15 (nM)]issuet[Fragment 2

(M) J1issue+[Fragment 3 (nM)]iissue). 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

10



(linear regression with y-intercept constrained to the origin, r’=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=[LUMO15 (nM)]issuet[Fragment 2 (nM)]sissuet[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, r’=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.
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