T-ALL donor rag2&4o% (casper) rag2&+o%s (AB) casper

Supplementary Figure 1: Imaging T-ALL progression and growth in transplanted
rag2t*°% (casper) fish. Monoclonal T-ALLs were serially passaged in CG1 strain fish
and then used as donors (left panel). Cells were transplanted intra-peritoneally into
rag25*" (casper), rag2c**"* (AB), and unconditioned, casper-strain recipient fish
(1.0x10° cells per recipient animal). Merged brightfield and fluorescent images are

shown at 10, 20 and 30 dpt. Scale bars equal 5 mm.



Q.

m
@2 4 "
u ™

—  Brightfield

L BELE ZsYellow
10,000 cell N/A
1,000 cell 30f3
100 cell 30of5
10 cell 20f5
LPC freq. 1in72
95% CI (27,193)

p=0.0310 (*)

14 dpt

ZsYellow

p=3.83x10" (*)

p=4.68x10° (*)
c )

© 100+
J |
5 Sl Brigntfield
5] ©
x N
3
z B-Y: p=0.2724 (ns)
] Y-R: p=0.0025 (*)
E B-R: p=0.0368 (*)

i 20 40 60 80 ZsYellow

Time (days post transplantation)

Supplementary Figure 2: Emergence of clonal dominance can result from inherent
functional differences between T-ALL clones. (a) Donor animals engrafted with
monoclonal T-ALL arising in the CG1 background. (b-c) Monoclonal T-ALLs were
implanted into syngeneic CG1 strain fish and assessed for LPC frequency by limiting
dilution cell transplantation (b) or latency of regrowth (¢). T-ALLs have significantly
different LPC frequency and latency, with p-values noted on each panel. (d-e) Confocal
imaging of engrafted rag25*°”* (casper) fish at 14 dpt (d) and 25 dpt (e). White arrow
denotes site of injection and imaging. Pie chart shows the relative proportion of each
fluorescent clone contained within the imaging panel shown. Scale bars equal 5 mm in

whole animal images and 50 ym in confocal images.
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Supplementary Figure 3: Emergence of clonal dominance among three similar T-
ALL clones. (a) Donor animals engrafted with monoclonal T-ALL arising in the CG1
background. (b-c) Monoclonal T-ALLs were implanted into syngeneic CG1 strain fish
and assessed for LPC frequency by limiting dilution cell transplantation (b) or latency of
regrowth (c¢). T-ALLs have similar LPC frequency and latency, with p-values noted on
each panel. (d-e) Confocal imaging of engrafted rag25*"* (casper) fish at 15 dpt (d) and
21 dpt (e). White arrow denotes site of injection and imaging. (f-g) Relative proportions

of each fluorescent clone contained within individual engrafted animals quantified by



fluorescence area within confocal images (f) and manual cell counts (g). Scale bars

equal 5 mm in whole animal images and 50 uym in confocal images.
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Supplementary Figure 4: Visualising neuroblastoma and ERMS metastasis in
transplanted rag2°°* (casper) fish. (a) Retro-orbital transplantation of a GFP-labelled
neuroblastoma. White arrow indicates the site of injection; yellow arrow indicates
metastasis to a region near the liver. (b) Intra-muscular transplantation of ERMS into
rag2=*°"" recipient fish. White arrow indicates the site of injection; yellow arrows indicate
the site of metastasis. Note that metastasis can be directly visualised by epi-

fluorescence microscopy in the rag2=#*"®

(casper) recipients (yellow arrow) but not the
rag2=**"* (AB) (open yellow arrow). H&E and anti-GFP staining on sections of the
recipient animals confirmed the location of metastasis. Scale bars equal 5 mm for whole

animal images, 2 mm in images of heads, 1 mm in 40x histological images; 300 uym in

100x histological images; and 100 ym in 400x histological images.
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Supplementary Figure 5: Serial passaging did not result in increased metastatic
potential or growth in one melanoma. (a-b) Serial imaging of engraftment of a

25459 (casper) recipient fish. 1° transplant (a) and 8°

pigmented melanoma into rag
transplant (b). White arrow indicates the site of injection. (¢) Quantification of tumour

growth within individual engrafted fish. Scale bar equals 5 mm.



Supplementary Table 1: Transplantations performed in this study

Donor
Age of Method of Number of tumour Recipients Total
Recipient recipients transplantation cells transplanted trans-
. Back- Fl t .
Tumour type Transgenics grgﬁn p un‘::i:fn Donor animal (months) per recipient engrafted planted
rag2¥*°"* (casper 4 5 6
Monoclonal in 9 (casper)
CcG1 )
AmCyan (Supplementary Wild-type (casper) 4 0 6
Fig. 1
ig. 1) rang45ofs (AB) 4 6 6
Mon%cIGo;’laI in rag2¥**°* (casper) 4 3 5
Fig. 1a; intra-peritoneal (i.p. 1.0x10° cells in 5 pl
ZsYellow Sup(mgmemary Wild-type (casper) 4 P (0 g 0 10
Fig. 1)
rag2¥°" (AB) 4 6 6
E450fs
T-cell Monoclonal in rag2 (casper) 4 3 5
-ce
CcG1
i mCh ild-
Iygslr(\ggﬁgm Tq (rag2:cMyc) cG1 erry (Supp[ ementary Wild-type (casper) 4 0 6
(T-ALL) Fig- 1) rag2=* (AB) 4 4 5
AmCyan + Monoclonal in
ZsYellow + CcG1 rag2¥**°* (casper) 25 17 17
mCherry (Fig. 4)
AmCyan + Monoclonal in
CG1 s
Zsyeliow + (Supplementary | 92" (casper) 2 3.3x10° of each 3 16
DsRED Fig. 2 , . clone, 1.0x10° cells
ig. 2) intra-muscular (im.) | . e
in total per recipient
. animal, in 2 pl
AmCyan + Monoclonal in rag2®** (casper) 3.5 9 10
ZsYellow + (Supp(lfei]entary
mCher . E450fs
ry Fig. 3) rag2 (casper) 5 10 12
(repeat)
primary rag2¥°" (AB) 3 intra-peritoneal (i.p.) | 5.0x10° cells in 5 pl 7 7
! a;?ﬂ?&'?&g” rag2=*™* (AB) 3 intra-peritoneal (i.p.) | 1.0x10° cellsin 5 pl 4 4
To(dBhEGFP rag2¥°" (AB) 3.25 intra-peritoneal (i.p.) | 1.0x10° cells in 5 pl 3 3
Neuro- g(aph: B
MYCN; AB EGFP 5 i
blastoma dBh-ALKFTT rag2¥**°* (casper) 3.75 intra-peritoneal (i.p.) 5.0x10" cells in 2.5 5 6
Bh- ) 2° traErEgIant in Hl
rag2 """ (AB) retro-orbital (r.0.)
(Fig. 1b) rag2¥*® (casper) 3.75 (Supplementary Fig. | 4.0x10° cells in 2 14 17
4a)
Wild-type (casper) 3.75 retro-orbital (r.0.) 4.0x10° cells in 2 pl 0 15




E450fs

rag2 (casper) 4 5 6
Wild-type (casper) 4 intra-peritoneal (i.p.) 5.0x10° cells in 5 pl 0 7
myf5:GFP: 3° transplant in rag2¥°" (AB) 3 2 2
CG1 mylpfa:mCherry cet DE450fs 4 : : 13 13
To rag (casper) intra-muscular (i.m.)
. G12D, - (Fig. 1c; 5 .
(ragZ.IkCI:?A,IA)S ; Wild-type (casper) 4 Supplementary Fig. 3.0x10° cells in 3 pl 0 9
rag2¥°" (AB) 3 4b) 6 6
rag2¥°" (AB) 3 intra-muscular (i.m.) 4 1
myf5:GFP; 4° transplant in E450fs : ; 5 ;
CG1 mylpfa:mCherry CcG1 rag2 (casper) 3 intra-muscular (i.m.) 3.3x10° cells in 2 pl 9 14
rag2¥**°* (casper) 3 retro-orbital (r.0.) 14 14
. flk1:mCherry; . . : 4 .
rimar s y 2 intra-peritoneal (i.p. 2.0x10" cells in 5 pl 2 2
myf5:GFP; P y rag2=**"* (casper) P (i-p-) H
myogenin- 1° transplant in : .
Embryonal AB H2b:mRFP; k1 mGhonry: rag’;é?&?;;‘;’g o 3 intra-muscular (i.m.) . 4 4
rhabdomyo- mylpfa:lyn-cyan rag2E450fs (casper) 4.0x10° cells in 2 pl
?EE’C\’A'E? (Fig. 3) rag2=**"* (casper) 3 intra-muscular (i.m.) 3 3
flk1:mCherry; . .
° i E450fs § 4 intra-muscular (i.m.) 4 4
(tggf/’.)z rag2:GFP ! tragst;ant | rag2™™" (casper) 8.0x10° cells in 2 i
rag2¥**°* (casper) 25 intra-muscular (i.m.) 5 5
Tg flk1:mCherry; . .
. G12D E450fs ’ 25 intra-muscular (i.m.) 5 5
(rag2:kRAS™™) cG1 rag2:GFP primary rag2="" (casper) 1.6x10° cells in 2 i
rag2¥*°°* (casper) 25 intra-muscular (i.m.) 5 5
raﬂgginggg:zrsry’.er) 25 intra-muscular (i.m.) 5 5
CG1 rag2:GFP primary g P 2.0x10° cells in 2 pl
rag2¥**°* (casper) 25 intra-muscular (i.m.) 5 5
ﬂk1:meherry;
E450fs . .
2° transplant in rag2 (casper) 4 intra-muscular (i.m.) ) 5 5
CcG1 rag2:GFP CGp1 ! (Fig. 2¢,d) 5.0x10° cells in 2 pl
rag2¥**°* (casper) 4 intra-muscular (i.m.) 5 5
primary rag2¥*°"* (casper) 3 intra-peritoneal (i.p. 1.5x10° cells in 5 pl 6 6
Tg
r V600E . Tg
(mt'ff?s@f i | "% | (MiCoopR-GFP) |1 ansplant i flk1:mCherry; 35 intra-muscular (im.) | 5.0x10° cells in 2 i 8 8
rag2¥°(casper) | rag2=*"* (casper) . - : H
primary rag2¥*°"* (casper) 3 intra-peritoneal (i.p. 8.0x10° cells in 5 pl 3 3
Tg T
Melanoma (mitfa:BRAF*°%); nacre 19 o : . .
Wi (MiniCoopR:GFP) 1° transplant in flk1:mCherry; o . 5 )
tp53”; mitfa rag2=*™" (casper) rag2=™ (casper) 3 intra-muscular (i.m.) 5.0x10° cells in 2 pl 7 8
primary rag casper intra-peritoneal (i.p. .8x10° cellsin 5
Tg i 2F400% 3 int itoneal (i 1.8x10° cells in 5 2 2
. Tg
(mitfa:BRAF**); nacre Mini )
e o ) iniCoopR:GFP, ° i . .
tp53”; mitfa™ ( P )| 1° transplant in fik1;mCherry; 3 intra-muscular (i.m.) | 5.0x10° cells in 2 i 7 8

rag2 (casper)

rag2 (casper)




E450fs

rag2 (casper) 4 intra-peritoneal (i.p.) 3 3
primary 5.5x10° cells in 5 pl
rag2¥°" (AB) 15 intra-peritoneal (i.p.) 3 3
3 intra-muscular (i.m.) 14 14
° i Fig. 5c-e
r; thE?QJf;?:';;g‘r) rag2=* (casper) (Fig. 5c-e) 1.0x10° cells in 2
3 retro-orbital (r.0.) 12 15
(mitfa 'BIT??L\FV“"E)' nacre Tg r;‘g}?srl‘yfss?gg;g‘r) rag2=**™ (casper) 3 intra-muscular (i.m.) | 5.0x10° cells in 3 ul 3 3
t053"; mitfa”; alb™ (MiniCoopR:GFF)
PoS; ; flk1:mCherry;
6° transplant in rag2=**"* (casper) 25 intra-muscular (i.m.) | 5.0x10° cells in 2 yl 5 5
ragZE450'S(casper) (Fig. 2b)
rag2¥**°* (casper) —_— . 5 .
(Fig. 2a) 3 intra-muscular (i.m.) 1.0x10° cells in 2 pl 4 5
flk1:mCherry; . .
s y 2 intra-muscular (i.m. 5 5
7° transplant in rag2®** (casper) (m.) 5 .
ragZE450'S(casper) 5.0x10° cells in 2 pl
rag2¥**°* (casper) 2 intra-muscular (i.m.) 5 5
primary rag2¥**°* (casper) 4 intra-peritoneal (i.p.) | 3.5x10° cells in 5 pl 5 5
) 4 intra-muscular (i.m.) 7 7
To r;g}?%i?g;;)g‘r) rag2=**"* (casper) (Fig. 6a) 5.0x10° cells in 2 pl
(mitfa:BRAF"™); | nacre | ... g PP 4 retro-orbital (r.0.) 15 17
tp53”; mitfa™ (MiniCoopR:GFF) 5 -
pos-; 5° transplant in E£450fs : . 5 .
ragZE”o'S(casper) rag2 (casper) 25 intra-muscular (i.m.) 5.0x10° cells in 2 pl 4 4
7° transplant in E450fs intra-muscular (i.m.) 5 .
r392E450fs(Casper) rag2 (casper) 3 (Fig. 6b,d) 5.0x10° cells in 2 pl 4 4
(T::gq?g) rag2¥*°°* (casper) 4 intra-peritoneal (i.p.) | 4.5x10° cells in 5 pl 5 5
intra-muscular (i.m.)
4 (Supplementary Fig. 15 15
1° transplant in E4501s 5a) 5 i
r392E450fs(Casper) rag2 (casper) 3.5x10° cells in 2 pl
(mitfa -B/TQ?AFV“OE)- nacre Tg 4 retro-o.rbltal (r.o.) 13 15
i 537 mitfa™ (MiniCoopR:GFP) (Fig. 5a)
r;‘géi?%i?g;;)g‘r) rag2=**™ (casper) 3 intra-muscular (i.m.) | 5.0x10° cells in 3 pl 3 3
o . i i intra-muscular (i.m.)
8 tgg)zplant n ﬂkgjgvofsCherry, 4 (Supplementary Fig. 5.0x10° cells in 2 pl 5 5

rag2 (casper)

rag2 (casper)

5b)




Supplementary Table 2: Metastasis assessments in this study

Donor Method Dosage Engraftment and Metastasis Total Total
. of per Local ota ota
LCLLTS Transgenics g AT Donor animal FEELIEn Transpl- | recipient | engraft- Invasion il engzaft- tlrants-d
type ground marker antation (cells) ment Metastasis © [FIEIIE
only
i Tg(dBh:EGFP- . . E450fs 1 (near liver)
heuro- MYCN: AB dBh-EGFP 2 a”;‘ﬂ?&'?;%‘;‘ ’(igi or r.o. 4.0x10° 13 0 (Supplementary 14 17
dBh:ALKT"™*) 9 P Fig. 4a)
1 (muscle tissue
E450fs adjacent to
’a?jB) i.m. 5 0 thymus) 6 6
(Supplementary
T9 myf5:GFP; 3° transplant in 5 Fig. 4b)
(rag2:kRAS®™®:icN) | CC1 | mylpfamCherry CG1 3.0x10 T (muscle tissue
E450fs adjacent to
’(igi or i.m. 12 0 thymus) 13 13
P (Supplementary
Fig. 4b)
E450fs
ERUS ’a?jB) i.m. 4 0 0 4 11
rag2=""" . )
Tg cG1 myf5:GFP; 4° transplant in (casper) i.m. 3.3x10° 8 1 (trunk kidney) 0 9 14
(rag2:kRAS®'*’;ICN) mylpfa:mCherry CG1 ' 5 (invasion into
rag2=*"" cranial cavity, .
(casper) r.o. 8 o kidney 1 (head kidney) 14 14
involvement)
flk1:mCherry; 1 (whole
2° transplant in ragzyms i.m. 5.0x10° 4 kidney) 0 > >
Tg (rag2:kRAS®'®") CG1 rag2:GFP i (5’1 (casper) Y
E450fs
rag2 i.m. 5.0x10° 5 0 0 5 5
(casper)
. V60OE ), o . flk1:mCherry;
Tg(’t"’tfa:fR/.‘F ~ 7| nacre | Minicoopr:gFp | " lransplantin rag2c+ i.m. 5.0x10° 7 0 0 7 8
'p53”; mitfa rag2 (casper) (casper)
. V60OE ), o . flk1:mCherry;
T(mitta:BRAF"5): | acre | MinicoopreGFP | | transplantin rag2co0" i.m. 5.0x10° 3 0 4 (trunk and 7 8
tp53”; mitfa rag2 (casper) head kidney)
(casper)
e V600E | . o . flk1:mCherry; 1 (invasion
To(mittaiBRAL )| nacre | Minicoopr:GFP | 1" IB3splant i rag2E o0 i.m. 5.0x10° 5 along the 2 (trunk kidney) 8 8
'p53”; mitfa rag2 (casper) .
(casper) spinal cord)
2
Melanoma . [1 (muscle
rag2 im. 12 0 tissue adJac.ent 14 14
(casper) to thymus); 1
(thymus)]
Tg(mitfa:BRAF"*); - ) 1° transplant in 5 (Fig. 5¢c-e)
o 537 mitfa”: alb” nacre MiniCoopR:GFP raQZE45ofs (casper) 1.0x10 3
o [2 (tumour
rag2="°" invades
(casper) r-o. 9 through the 0 12 15

cranial cavity to
spread into




gills, further

reaching to
head and trunk
kidney);
s 1(thymus)]
’(igiper) 1.0x10° 0 0 4 5
3
[1 (head
o . kidney); 1
ra6 ;E%'Sffr;g: o y | ct:mCherry; | im. (region above
9 P rag2=**% 5.0x10° 1 (trunk kidney) the trunk 5 5
(casper) kidney); 1
(scattered
throughout the
whole body)]
E450fs 2 (invasion
’(igi or i.m. 5.0x10° along the 0 5 5
P spinal cord)
7° tb[%lgfsplant in 3
rag2=" (casper) | g s-mcCherry; 1 (invasion | . U! )(_hfa(‘t‘f_unk
rag2+°" i.m. 5.0x10° along the s 5 5
. and head
(casper) spinal cord) kidney): 1
(thymus)]
1 Einvasri]on
E450fs along the
r(igi o) i.m. 5.0x10° spinal cord, (Fi 06a) 7 7
P involving 9-
mesonephros)
12
[11 (tumour
invades
through the
1* yansplant and Sproad o
rag2=" (casper) f gills, further
E450fs .
W | e | soa s | o s |
and
e V600E | . mesonephros);
Tg(’t"’gg:me/i‘tg./. 5| nacre | MiniCoopR:GFP 1 (tumour
pos invades into
the optic
tectum/brain
region)]
3
[2 (head
5° transplant in rag2+°" im 5.0x10° 0 kidney); 1 3 3
rag2¥*°”* (casper) (casper) - : (muscle tissue
beneath trunk
kidney )]
4
o [2 (kidney, then
7° transplant in rag2="°"* . 5 disseminate to
rang45ofs (casper) (casper) i.m. 5.0x10 0 whole body): 1 4 4

(trunk kidney); 1
(region above




the trunk
kidney)]
(Fig. 6b,d)

Tg(mitfa:BRAF"*);
tp53”; mitfa™

nacre

MiniCoopR:GFP

1° transplant in
rag2¥*°”* (casper)

E450fs

rag2
(casper)

3.5x10°

14

1 (region
above the trunk
kidney)

0
(Supplementary
Fig. 5a)

15

15

r.o.

3.5x10°

10
[5 (invasion
into cranial
cavity); 1
(invasion into
cranial cavity,
spreading into
the gills); 3
(tumour
invades
through the
cranial cavity to
spread into
gills, further
reaching to
head and trunk
kidney); 1
(tumour
invades into
the optic
tectum (brain)
region)]
(Fig. 5a)
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15

4° transplant in
rag2=**** (casper)

E450fs

rag2
(casper)

5.0x10°

0

0

8° transplantin
rag2¥*°" (casper)

flk1:mCherry;
rag2E450fs
(casper)

5.0x10°

1 (whole
kidney)

0
(Supplementary
Fig. 5b)
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