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Figure S1. Chemical structures of (a) acetazolamide-linker (AZA-linker) and (b) 6-
aminosaccharin-linker (6AS-linker). Molecular modeling of side view of CA IX binding pocket
with (c) AZA-linker (yellow) and (d) 6AS-linker (cyan). Molecular modeling of top view of CA IX
binding pocket with (e) AZA-linker (yellow) and (f) 6AS-linker (cyan). The figures are generated
using PyMOL. The unconjugated ligand AZA (magenta) and 6AS (orange) are overlaid with AZA-
linker and 6AS-linker, respectively.
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Hypoxyfluor-1

Chemical Formula: Cs7H73N7017Sg 0,8
Molecular Weight: 1320.60

Figure S2. LC-MS and uv-vis characterization of Hypoxyfluor-1.
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Figure S3. LC-MS and uv-vis characterization of Hypoxyfluor-2.

Hypoxyfluor-2

Chemical Formula: CgoH75N5018S5
Molecular Weight: 1338.60
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Figure S4. Ex vivo optical imaging of solid tumors in HypoxyFluor-1 treated tumor bearing
mice. Mice bearing HT-29 tumors (CA IX-positive) were intravenously injected with 10 nmol
HypoxyFluor-1 and euthanized and dissected 4 h post-injection. Fluorescence intensities of
whole tumor (panels A-D) and tumor slices (E-H) were determined using a Lumina 2

Fluorescence Imager.
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Figure S5. In vivo optical imaging of 10 nmol HypoxyFluor-2 treated mice. Mice bearing CA IX-
positive HT-29 tumor on left and CA IX-negative MDA-MB-231 tumor on right shoulder were
injected via tail vein with 10 nmol HypoxyFluor-2 and fluorescence images were acquired 4 h

post-injection by i.v.
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Figure S6. Representative images of HypoxyFluor-1 and HypoxyFluor-2 treated HT-29 tumor

bearing mice. Mice bearing HT-29 tumors were injected via tail vein with 10 nmol HypoxyFluor-

1 and HypoxyFluor-2 and fluorescence images were acquired 4 h post-injection by i.v.
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Figure S7. CA IX gene expression in human cancer cell lines and xenograft tumors. KB, Calu-6,
IGROV, OV90, NCI/ADR-RES cancer cells were implanted subcutaneously in NOD-SCID mice.
When tumor size reached 300-500 mm?, the whole tumors were collected and CA IX expression

in the tumors was analyzed as described in the Materials and Methods section.



35 18

g 16
S 30 =
7)) 14 @©
T 25 =
[ 12 3
(a [ =
< 20 10 8
9 €
o Q
S 15 ° 8
: c

10 N
z a 2
E (@]

5 =
x 2 ©
I o0 g=—— 0

0 200 400 600 800 1000

~ Tumor size (mm3) .
48-CA IX expression level  -O-Fluorescence Intensitiy (a. u.)

Figure S8. Effect of KB tumor size on both CA IX gene expression and HypoxyFluor-1 uptake 4h
following intravenous injection of 10 nmol HypoxyFluor-1. KB cells were implanted
subcutaneously in NOD-SCID mice and allowed to grow to the indicated sizes prior to resection
and analysis for CA IX mRNA levels (solid squares) or HypoxyFluor-1 fluorescence (open circles).



E - Epi-fluorescence

40 x07

20 Radiant Efficiency
Radiank Efficency

Radant Eff plsecicm3y:
(it (elee <m"::‘y (RIS
Wwjem VWfem? Color Scale
Color Scale Color Scale Min = 2.29¢7
M = 3.5767 Min = 19367 Max = 5.65e7)
Max = 2.57e8 Max = 7.63¢7)
Epi-fluorescence
, —~ 30 -
>
L 25 4
>
=
18 ) 4
2 20
[
7 =
x10 = 15 4
16 8
c 10+
Q
a
() 5 1
—_
14 o]
>3
o 0 T T T 1
Radiant Efficiency
(lsecfemijery 0 200 400 600 800
uWjcm?
Color Scale .
Min = 1337 Tumor size (mm?3)
Max = 2.05e7

Figure S9. In vivo optical imaging of 10 nmol HypoxyFluor-1 treated mice. Mouse bearing
different sizes of CA IX-positive KB tumors was injected via tail vein with 10 nmol HypoxyFluor-1

and fluorescence images were acquired 4 h post-injection by i.v.
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Figure S10. Accumulation of HypoxyFluor-1 in different sizes of KB tumors, internal tissues and
organs of mice from Figure S7. Tissues and organs were excised after whole animal imaging and

the fluorescence images of the isolated tissues were acquired.
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Figure S11. In vivo optical imaging of 10 nmol HypoxyFluor-1 treated mice. Mouse bearing
different sizes of CA IX-positive KB tumors was injected via tail vein with 10 nmol HypoxyFluor-1
and fluorescence images were acquired 4 h post-injection by i.v. Tissues and organs were
excised after whole animal imaging and the fluorescence images of the isolated tissues were

acquired.
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Figure S12. In vivo optical imaging of 10 nmol HypoxyFluor-1 treated mice. Mice bearing CA IX-
positive KB tumors were injected via tail vein with 10 nmol HypoxyFluor-1 in combination with

100-fold excess CA IX inhibitor and fluorescence images were acquired 4 h post-injection by i.v.



