
































SUPPLEMENTARY METHODS 
 
This supplementary methods section contains blueprints (to scale) for the lead shields, 
collimators, and mouse restrainers used to deliver stereotactic radiotherapy in this 
study. There are two different restrainers designed for use with animals of the body 
weight indicated. The measurements for each restrainer are shown separately for US 
and metric units. Also included are instructions for restrainer assembly and use.  



front

bottom view

0.19 in

5.75 in

2.25 in

0.12 in

0.38 in

2.00 in

Restrainer for 24-34 g mouse
(drawn to scale)

rear

1.25 in

0.375 in



front

bottom view

Restrainer for 24-34 g mouse
(drawn to scale)

index corner

rear

(1.000, 0.6875) (1.000, 1.5625)

(1.500, 0.8125) (1.500, 1.4375)

(2.250, 0.500) (2.250, 1.750)

(2.875, 0.500) (2.875, 1.750)

numbers in parentheses show distance (in.) from center (vertical, horizontal) to index corner

hole for screw

depression for
head of screw



Restrainer for 24-34 g mouse
(drawn to scale)

front

top view

4.65 in

0.32 in

opening for sliding
nose piece

rear

0.19 in

0.44 in



front view

0.25 in

side view

0.75 in

0.75 in

Restrainer for 24-34 g mouse
(drawn to scale)

roof cut from clear cast acrylic tube
(1.5 in OD x 0.125 in thick)

2.33 in

2.00 in
0.32 in

1.50 in

2.25 in

base cut from 0.25 in clear
plexiglass sheet

nylon thumb screw

hole for screw
depression for
head of screw

0.19 in

0.50 in
1.00 in



thumb screw

front view side view

nose piece

Restrainer for 24-34 g mouse
(drawn to scale)

hind limb pins

front view top view

1.20 in

0.625 in

Ø 0.188 in

1.38 in

cut from acrylic rod

cut from acrylic rod

0.188 in



front

bottom view

4.83 mm

146.05 mm

57.15 mm

3.05 mm

9.65 mm

50.80 mm

Restrainer for 24-34 g mouse
(drawn to scale)

rear

31.75 mm

9.53 mm



front

bottom view

Restrainer for 24-34 g mouse
(drawn to scale)

index corner

rear

(25.40, 17.46) (25.40, 39.69)

(38.10, 20.64) (38.10, 36.51)

(57.15, 12.70) (57.15, 44.45)

(73.03, 12.70) (73.03, 44.45)

numbers in parentheses show distance (mm) from center (vertical, horizontal) to index corner

hole for screw

depression for
head of screw



Restrainer for 24-34 g mouse
(drawn to scale)

front

top view

118.23 mm

8.13 mm

opening for sliding
nose piece

rear

4.83 mm

11.10 mm



front view

6.35 mm

side view

19.05 mm

19.05 mm

Restrainer for 24-34 g mouse
(drawn to scale)

roof cut from clear cast acrylic tube
(38.1 mm OD x 3.175 mm thick)

59.30 mm

50.80 mm
8.13 mm

38.10 mm

57.15 mm

base cut from 6.35 mm clear
plexiglass sheet

nylon thumb screw

hole for screw
depression for
head of screw

4.83 mm

12.70 mm
25.40 mm



thumb screw

front view side view

nose piece

Restrainer for 24-34 g mouse
(drawn to scale)

hind limb pins

front view top view

30.48 mm

15.88 mm

Ø 4.78 mm

35.00 mm

cut from acrylic rod

cut from acrylic rod

4.78 mm



Restrainer for 35-47 g mouse
(drawn to scale)

front

bottom view

0.19 in

5.75 in

2.25 in

0.12 in

0.38 in

2.00 in

rear

1.375 in

0.31 in



front

bottom view

index corner

rear

(1.000, 0.625) (1.000, 1.625)

(1.500, 0.750) (1.500, 1.500)

(2.250, 0.375) (2.250, 1.875)

(2.875, 0.375) (2.875, 1.875)

numbers in parentheses show distance (in.) from center (vertical, horizontal) to index corner

hole for screw

depression for
head of screw

Restrainer for 35-47 g mouse
(drawn to scale)



Restrainer for 35-47 g mouse
(drawn to scale)

top view

4.65 in

opening for sliding
nose piece

0.19 in

0.32 in

0.56 in

front

rear



Restrainer for 35-47 g mouse
(drawn to scale)

front view

0.25 in

side view

0.81 in

0.81 in

nylon thumb screw

2.33 in

0.32 in
2.00 in

hole for screw
depression for
head of screw

0.19 in

base cut from 0.25 in clear
plexiglass sheet

2.25 in

1.625 in roof cut from clear cast acrylic tube
(1.625 in OD x 0.125 in thick)

0.50 in
1.06 in



thumb screw

front view side view

nose piece

hind limb pins

front view top view

1.35 in

0.675 in

Ø 0.188 in

1.38 in

cut from acrylic rod

cut from acrylic rod

0.188 in

Restrainer for 35-47 g mouse
(drawn to scale)



Restrainer for 35-47 g mouse
(drawn to scale)

front

bottom view

4.83 mm

146.05 mm

57.15 mm

3.05 mm

9.65 mm

50.80 mm

rear

34.92 mm

7.94 mm



front

bottom view

index corner

rear

(25.400, 15.875) (25.400, 41.275)

(38.100, 19.050) (38.100, 38.100)

(57.150, 9.525) (57.150, 47.625)

(73.025, 9.525) (73.025, 47.625)

numbers in parentheses show distance (mm) from center (vertical, horizontal) to index corner

hole for screw

depression for
head of screw

Restrainer for 35-47 g mouse
(drawn to scale)



Restrainer for 35-47 g mouse
(drawn to scale)

top view

118.23 mm

opening for sliding
nose piece

4.83 mm

8.13 mm

14.22 mm

front

rear



Restrainer for 35-47 g mouse
(drawn to scale)

front view

6.35 mm

side view

20.65 mm

20.65 mm

nylon thumb screw

59.30 mm

8.13 mm
50.80 mm

hole for screw
depression for
head of screw

4.83 mm

base cut from 6.35 mm clear
plexiglass sheet

57.15 mm

41.275 mm roof cut from clear cast acrylic tube
(41.275 mm OD x 3.175 mm thick)

12.70 mm
26.90 mm



thumb screw

front view side view

nose piece

hind limb pins

front view top view

34.27 mm

17.15 mm

Ø 4.78 mm

35.00 mm

cut from acrylic rod

cut from acrylic rod

4.78 mm

Restrainer for 35-47 g mouse
(drawn to scale)



Universal side blocks
(drawn to scale)

abdominal-pelvic blocks

0.92 in 0.84 in 0.76 in

0.38 in

screw hole handle

handle

screw hole

thorax blocks

0.74 in 0.66 in 0.58 in

handle

screw hole

side view

top view

screw hole handle

side view

top view

0.40 in

0.13 in

0.13 in

0.40 in

0.38 in



Universal side blocks
(drawn to scale)

abdominal-pelvic blocks

23.37 mm 21.34 mm 19.30 mm

9.53 mm

screw hole handle

handle

screw hole

thorax blocks

18.80 mm 16.76 mm 14.73 mm

handle

screw hole

side view

top view

screw hole handle

side view

top view

10.16 mm

3.18 mm

9.53 mm

3.18 mm

10.16 mm



Step 6: Sliding nose piece is adjusted
to mouse length and secured by
tightening thumb screw.
(note: animal is now secured)

Step 1: Animal enters chamber
head-first from rear of holder in
prone (“belly down”) position.

Step 2: Anterior set of hind limb pins are inserted medial
to femur to prevent animal from exiting the chamber.

(note: thorax and abdominopelvic blocks are secured by tightening nylon screws on underside of holder)

Step 5: Thorax blocks are adjusted
to secure forelimbs into a forward
(“arms up”) position.

Step 3: Hind limbs are brought into caudal (“legs extended”)
position and secured by adjusting abdominopelvic blocks.
(note: the femur is now secured)

Step 4: Posterior set of hind limb pins
are inserted lateral to the ankle.
(note: the knee joint is now secured)
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Restrainer assembly and use instructions



sliding nose piece inserted from the rear of the chamber
and is secured from the top with a nylon thumb screw

thorax and abdominopelvic blocks are inserted from the sides of
the chamber and are secured from the bottom with nylon screws

thorax block abdominopelvic block

front

rear

front rear

sliding nose piece

abdominopelvic block

thorax block

hind limb pins

Restrainer assembly and use instructions

table of recommended block size by mouse weight

mouse weight thoracic block length abdominopelvic block length
(grams) (inches) (inches)
24 - 25 0.760 0.740
26 - 28 0.760 0.660
29 - 32 0.840 0.660
33 - 40 0.840 0.580

(mm)
19.3
19.3
21.3
21.3

(mm)
18.8
16.8
16.8
14.7

41 - 47 0.920 0.58023.4 14.7



Lead shield
(drawn at 1:2 scale)

side view
(mid-plane)

top view

end view

shields are machined from solid lead brick

end plates are machined from 0.25 in aluminum sheet

End plates are secured to to the upper and lower
lead shields with 3 pan head machine screws and

internal tooth lock washers.

receptacle for collimator lipopening for collimator body

screws secure upper lead shield to end plate

screws secure lower lead shield to end plate

7.87  in

3.98  in

1.18 in

1.57 in

1.00 in

0.25 in

1.25 in

0.59 in

3.98 in

2.36 in

0.38 in
0.25 in

1.18 in

3.12 in

3.25 in

1.69 in



Circular Collimators
(drawn at 1:2 scale)

1 cm
collimator

1

top view side view bottom view

2

3

4

collimators are machined from solid lead bar

2 cm
collimator

3 cm
collimator

4 cm
collimator

lip

aperture

core

0.25

1.18 in

3.12 in

2.36 in



base plate for restrainer
(drawn at 1:2 scale)

base plate cut from 0.125 in clear plexiglass sheet

side view

top view

base plate is lightly scored to mark isocenter

isocenter

rulers allow reproducible positioning of restrainer
edge relative to isocenter

7.87 in

3.94 in

3.25 in



2

top view

base plate is inserted from the side after inserting the lower collimator

lower collimator inserted
from above lower shield

upper collimator inserted
from above upper shield

side view

Lead shield with circular collimator
assembly and use instructions

(2 cm collimator is shown)

restrainer is inserted from the side after inserting the base plate



pin

side-bar
set screw

cradle for lead shield/collimator
(drawn at 1:2 scale)

base of cradle cut from
0.25 in aluminum sheet

pin cut from 0.25 in
stainless steel rod

side-bar cut from 0.75 in aluminum rod

hole to insert pin

side view of side-bar
and pin after assembly

front view of side-bar
prior to assembly

After inserting pin from
the side, it is secured from
the top with a 0.25 in hex
socket cup point set screw.

hole for set screw

Side bars are secured to base plate from below
with a pan head machine screw (not shown).

top view of
assembled cradle

center hole

hole for machine screw

12.80 in

2.76 in

10.07 in

3.50 in

0.75 in

1.00 in0.37 in
0.39 in



upper 137Cs source (not to scale)

lower 137Cs source (not to scale)

schematic of collimated radiation field
(drawn at 1:4 scale)

Note: the outer enclosures of the radiation chamber are not shown for clarity

central beam axis

open field shown in red
(2 cm collimator shown)

blocked field shown in blue



Lead shield
(drawn at 1:2 scale)

side view
(mid-plane)

top view

end view

shields are machined from solid lead brick

end plates are machined from 6.35 mm aluminum sheet

End plates are secured to to the upper and lower
lead shields with 3 pan head machine screws and

internal tooth lock washers.

receptacle for collimator lipopening for collimator body

screws secure upper lead shield to end plate

screws secure lower lead shield to end plate

200.00 mm

101.00 mm

30.00 mm

40.00 mm

25.40 mm

6.35 mm

31.75 mm

15.00 mm

101.00 mm

60.00 mm

9.65 mm

6.35 mm

30.00 mm

79.40 mm

82.55 mm

42.85 mm



Circular Collimators
(drawn at 1:2 scale)

1 cm
collimator

1

top view side view bottom view

2

3

4

collimators are machined from solid lead bar

2 cm
collimator

3 cm
collimator

4 cm
collimator

lip

aperture

core

6.35 mm

30.00 mm

79.30 mm

59.90 mm



base plate for restrainer
(drawn at 1:2 scale)

base plate cut from 3.18 mm clear plexiglass sheet

side view

top view

base plate is lightly scored to mark isocenter

isocenter

rulers allow reproducible positioning of restrainer
edge relative to isocenter

199.90 mm

100.00 mm

82.50 mm



2

top view

base plate is inserted from the side after inserting the lower collimator

lower collimator inserted
from above lower shield

upper collimator inserted
from above upper shield

side view

Lead shield with circular collimator
assembly and use instructions

(2 cm collimator is shown)

restrainer is inserted from the side after inserting the base plate



pin

side-bar
set screw

cradle for lead shield/collimator
(drawn at 1:2 scale)

base of cradle cut from
6.35 mm aluminum sheet

pin cut from 6.35 mm
stainless steel rod

side-bar cut from 19.05 mm aluminum rod

hole to insert pin

side view of side-bar
and pin after assembly

front view of side-bar
prior to assembly

After inserting pin from the
side, it is secured from the
top with a 6.35 mm hex
socket cup point set screw.

hole for set screw

Side bars are secured to base plate from below
with a pan head machine screw (not shown).

top view of
assembled cradle

center hole

hole for machine screw

325.00 mm

70.00 mm

255.70 mm

88.90 mm

19.05 mm

25.40 mm9.52 mm
10.00 mm



upper 137Cs source (not to scale)

lower 137Cs source (not to scale)

schematic of collimated radiation field
(drawn at 1:4 scale)

Note: the outer enclosures of the radiation chamber are not shown for clarity

central beam axis

open field shown in red
(2 cm collimator shown)

blocked field shown in blue
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