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S| Methods

Mice. Female 8- to 12-wk-old C57BL/6 mice were bred, accli-
mated, and caged in a group of six or fewer mice per cage at the
animal facility of the Department of Microbiology, Tumor and
Cell Biology, Karolinska Institute. Mice were killed by a lethal
dose of CO,, followed by cervical dislocation. All animal studies
were approved by the Karolinska Institutet local ethical com-
mittee and the Northern Stockholm Experimental Animal Eth-
ical Committee.

Treatment with VEGF and VEGFR Blockades. A rabbit anti-mouse
VEGF-specific neutralizing antibody (BD0801) was kindly
provided by the Simcere Pharmaceutical Company (Nanjing,
Jiangsu, China) (1). Rat specific antibodies to mouse VEGF
receptor (VEGFR)-1 (MF1) and to mouse VEGFR-2 (DC101)
(2-4) were kindly provided by ImClone Systems. These anti-
bodies were intraperitoneally (i.p.) injected twice per week into
each of the mice at the dose of 5 mg/kg of the anti-VEGF an-
tibody and 200 pg per mouse of anti-VEGFR-1 or anti-VEGFR-2
antibodies (n = 6 mice per group). Tissue samples were collected
at the end of the experimental duration. In the discontinuation
experiment, VEGF blockade was injected i.p. two times/week into
each of the mice at the dose of 5 mg/kg (» = 6 mice per group).
Tissue samples were collected at various time points after cessa-
tion of anti-VEGF treatment, including day 0, 7, 14, and 28. For
dose-dependent experiments, VEGF blockade was injected i.p.
two times per week into each of the mice at the doses of 1.25, 5,
and 15 mg/kg (n = 6 mice per group).

Tissue, Blood and Organ Collection. Mice were killed after 2 wk of
antibody administration. Necropsy was performed, and various
tissues and organs were removed and immediately fixed with 4%
(wt/vol) Paraformaldehyde (PFA) overnight, followed by washing
with PBS. A fraction of the tissues and organs was embedded
with paraffin until further use. Blood samples were collected
from anti-VEGF and control animals using an intracardial
method (2, 3), and serum samples were kept at —20 °C until
further use.

Histological Studies and Whole-Mount Staining. Paraffin-embedded
tissues were sectioned at a thickness of 5 pm and stained with
H&E as described (5). Whole-mount staining was performed
according to our published methods (6-11). Briefly, small pieces
of tissues were cut into thin slices and fixed in 4% (wt/vol) PFA
overnight, followed by treatment with proteinase K (20 pg/mL).
Tissues were incubated with primary antibodies overnight at 4 °C,
followed by staining with secondary antibodies for 2 h at room
temperature. Necessary washes with PBS were performed in
between or after staining. Slides were mounted and examined
under a confocal microscope (Zeiss Confocal LSM510 Micro-
scope). By scanning 10 thin sections at 4- to 5-pum distances of
each sample, three—dimensional images of each tissue sample
were projected. Quantitative analyses from at least eight differ-
ent tissue sections were performed using Adobe Photoshop CS
software program.

Immunofluorescence Staining. Paraffin-embedded slides were
prepared at 5 pm and baked at 60 °C overnight. Antigen retrieval
was achieved with an unmasking solution (Vector Labs; H3300).
Bone samples were preheated for 2.5 min in a microwave oven at
the maximal power and then heated for 5.5 min at 20% power.
For soft samples, prolonged heating was used. Samples were
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chilled to room temperature, followed by washing twice with PBS
for 5 min. Samples were treated with blocking buffer [4% (vol/
vol) goat serum in PBS] at room temperature for 30 min. A rat
anti-mouse endomucin (eBioscience; cat. no.14-5851-85, clone
eBioV.7C7) antibody (1:200 dilution in blocking buffer) was
used for incubation at 4 °C overnight. A secondary antibody
(goat anti-rat Alexa 555; Invitrogen; cat. no. A21434; 1:400 di-
lution) in the blocking buffer was incubated at room temperature
for 45 min. For apoptosis assay, a rabbit anti-mouse cleaved
caspase-3 antibody (Cell Signaling; cat. no. 9661, 1:200 dilution
in a blocking buffer) and a secondary antibody (donkey anti-
rabbit Alexa 488; Invitrogen; cat. no. A21206; 1:400 dilution)
were used. Slides were mounted with Vectashield (Vector Lab-
oratories; cat. no. H-1000) and kept in -20 °C.

Vascular Perfusion Assay. Anti-VEGF-treated and nontreated
mice were anesthetized and were injected into the tail vein with
a lysinated fluorescein-labeled dextran (2,000 kDa; 100 puL per
mouse; Invitrogen) (12). After 10 min, animals were killed, and
tissues and organs were dissected and immediately fixed with 4%
(wt/vol) PFA at 4 °C. Thyroids were carefully dissected, whole-
mount stained, and examined by confocal microscopy.

Western Blot. After 2-wk anti-VEGF treatment, mice were anes-
thetized and i.v. injected with 1.5 mg pimonidazole (Hypoxyprobe).
Mice were killed 15 min later, and thyroid was resected and im-
mediately lysed. Total protein samples were collected. Fifteen
micrograms of total protein was loaded into each channel and
separated using a 10% (wt/vol) SDS/PAGE gel and then trans-
ferred onto a nitrocellulose membrane. Membranes were probed
overnight at 4 °C with a mouse anti-pimonidazole monoclonal
antibody (clone 4.3.11.3, Hypoxyprobe) and diluted in PBS with
5% (wt/vol) BSA containing 0.1% Tween 20, as recommended by
the manufacturer. The membrane was incubated for 1 h with
a donkey anti-mouse IgG antibody (IRDye 680RD; LI-COR,;
1:15000). Protein bands were visualized and quantified using
ODYSSEY CLx (LI-COR) at 700 nm wavelength.

ELISA. Serum levels of mouse free triiodothyronine (T3) and free
thyroxine (T4) were measured and quantified by using an ELISA
method according to the manufacturer’s instructions (cat. nos.
MBS705057 and MBS162146; Mybiosource).

Electron Microscopy. After 2-wk anti-VEGF antibody treatment,
animals were killed and immediately fixed with 2.5% (vol/vol)
glutaraldehyde plus 1% paraformaldehyde in 0.1 M phosphate
buffer (pH 7.4) by vascular perfusion. Thyroids were dissected
and fixed with a fresh fixative. Electron microscopy examination
and image captures were obtained as previously described (13,
14). Ultrathin tissue sections in 40-50 nm were prepared and
examined in a Tecnai 12 Spirit Bio TWIN transmission electron
microscope (Fei Company) at 100 kV. Digital images were taken
by using a Veleta camera (Olympus Soft Imaging Solutions).

Statistical Analysis. For quantitative analysis, randomized micro-
graphs from at least eight different fields were used. Six animals
were recruited to each group, and each experiment was repeated
three times. The Adobe Photoshop CS4 software program was
used with a color range tool and a count tool to detect positive
areas or numbers. Statistical analyses were performed using the
standard two-tailed Student ¢ test, and values of P < 0.05, P <
0.01, and P < 0.001 were deemed statistically significant.
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Fig. S1. Impact of anti-VEGF antibody treatment on vasculature in brain. (4) CD31" olfactory bulb microvessels (red). Vessel areas were quantified (20x
magnification, n = 8 per group). (B) CD31" cerebral cortex microvessels (red). Vessel areas were quantified (20x magnification, n = 8 per group). (C) CD31*
hypothalamus microvessels (red). Vessel areas were quantified (20x magnification, n = 8 per group). (D) CD31" cerebellum microvessels (red). Vessel areas were
quantified (20x magnification, n = 8 per group). (E) CD31" medulla oblongata microvessels (red). Vessel areas were quantified (20x magnification, n = 8 per
group). Data are presented as means + SEM.

Yang et al. www.pnas.org/cgi/content/short/1301331110 30f7


www.pnas.org/cgi/content/short/1301331110

Anti-VEGFR-1 Anti-VEGFR-2

Vessel area per field
(x10% pm?))
=Y - ")

[/ E
)
Olfactory bulb

& &
¢ ‘oé ‘vé
SN
o
B . Anti-VEGFR-1 Anti-VEGFR2 3 2
g
£ 5
7 o 1,
o 8 <
~ :
= T x
- 8 AN
@ > & (;3—” &
o &7
o

C Anti-VEGFR-1 Anti-VEGFR-2

Vessel area per field
(x 10% um? )
o =] N
%,
G,

Hypothalamus

D Anti-VEGFR-1 Anti-VEGFR-2 3 2
£ B
= g 51
3 s
& Bxo0
3 & F 7 &
Q (_;8. (:;(Q-
‘:&Q/ \:&“’
W
E < Anti-VEGFR-1 Anti-VEGFR-2 2 2
© C
= 8%
o @ 2
) 2y
[=] ol
o g0
- 3 £ Q%f-:é&»é&m
- % £
&

Fig. S2. Impact of anti—-VEGFR-1 and anti-VEGFR-2 antibody treatment on vasculature in brain. (A) CD317" olfactory bulb microvessels (red). Vessel areas were
quantified (20x magnification, n = 8 per group). (B) CD31" cerebral cortex microvessels (red). Vessel areas were quantified (20x magnification, n = 8 per
group). (C) CD31" hypothalamus microvessels (red). Vessel areas were quantified (20x magnification, n = 8 per group). (D) CD31* cerebellum microvessels (red).
Vessel areas were quantified (20x magnification, n = 8 per group). (E) CD31" medulla oblongata microvessels (red). Vessel areas were quantified (20x
magnification, n = 8 per group). Data are presented as means + SEM.
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Fig. $3. Impact of anti-VEGF antibody treatment on vasculature in muscle, thymus, and bone marrow. (A) CD31* myocardium microvessels (red). Vessel areas
were quantified (20x magnification, n = 8 per group). (B) CD31% intrinsic lingual muscle microvessels (red). Vessel areas were quantified (20x magnification,
n = 8 per group). (C) CD31" skeletal muscle microvessels (red). Vessel areas were quantified (20x magnification, n = 8 per group). (D) CD31" thymus
microvessels (red). Vessel areas were quantified (20x magnification, n = 8 per group). (E) Endomucin* bone marrow microvessels were detected in paraffin-
embedded (red). Vessel areas were quantified (20x magnification, n = 8 per group). Data are presented as means + SEM.
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Fig. S4. Impact of anti-VEGFR-1 and anti-VEGFR-2 antibody treatment on vasculature in muscle, thymus, and bone marrow. (A) CD31* myocardium mi-
crovessels (red). Vessel areas were quantified (20x magnification, n = 8 per group). (B) CD31" intrinsic lingual muscle microvessels (red). Vessel areas were
quantified (20x magnification, n = 8 per group). (C) CD31* skeletal muscle microvessels (red). Vessel areas were quantified (20x magnification, n = 8 per
group). (D) CD31" thymus microvessels (red). Vessel areas were quantified (20x magnification, n = 8 per group). (E) Endomucin* bone marrow microvessels
were detected in paraffin-embedded (red). Vessel areas were quantified (20x magnification, n = 8 per group). Data are presented as means + SEM.
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Fig. S5. Impact of anti-VEGF antibody treatment on vasculature in retina and adrenal medulla. (A) CD31" retina microvessels (red). Vessel areas were
quantified (20x magnification, n = 8 per group). (B) Endomucin* adrenal medulla microvessels were detected in paraffin-embedded tissues (red). H&E staining
was used to reveal tissue structures. Vessel numbers were quantified (20x magnification, n = 8 per group). Data are presented as means + SEM.
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Fig. $6. Impact of anti-VEGFR-1 and anti-VEGFR-2 antibody treatment on vasculature in retina and adrenal medulla. (A) CD31* retina microvessels (red).
Vessel areas were quantified (20x magnification, n = 8 per group). (B) Endomucin* adrenal medulla microvessels were detected in paraffin-embedded tissues

(red). H&E staining was used to reveal tissue structures. Vessel numbers were quantified (20x magnification, n = 8 per group). Data are presented as means +
SEM.
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