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Figure S1. Depiction of somatic mutations detected in human STAT5A, STAT5B and STAT3 in patients with hematopoietic
cancers. Individual missense mutations found in at least two patients, as well as all reported nonsense and frameshift
mutations (bold), are depicted. Numbers in each box represent the number of cases reported for each mutation. Data were
mined from the Catalogue of Somatic Mutations in Cancer (COSMIC) database. SH2, Src homology 2.
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Figure S2. Determination of protein localisation by image analysis software and antibody control. Tissue sections of EATL
type Il were stained by immunohistochemistry for STAT3 (A-D) or STAT5B (E-H) and counterstained by haematoxylin to
visualise nuclei (A, E). Nuclei were identified by computer-based image analysis (HistoQuest 6.0; TissueGnostics) based
on haematoxylin (B, F). Different colours were used to distinguish between different nuclei. Cytoplasm was determined
in a second step, and overlayed with colour intensity information from immunohistochemistry (C, G). Colours in the
middle right panel do not indicate staining intensity, but represent the cytoplasm of individual cells positive for STAT3
or STAT5B. Nuclei were overlaid with data from immunohistochemistry as for cytoplasm (D, H) to quantify the respective
protein. (I) Tissue sections of fetal liver were stained with the indicated antibodies or for control without primary antibody.
The localisation was used for normalisation of Fig.3C and D.
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Figure S3. Comparison of genes in the Stat3/5 locus in various species. Black triangles indicate the direction of
transcription, flanking genes are shown. (Co-ordinates: Human: Chr. 17 42,199,177-42,388,373; Mouse: Chr. 11 100,671,557-
100,830,366 ; Cow: Chr. 19 42,319,170-42,491,771; Pig: Chr. 12 20,407,233-20,574,288 ; Chicken: Chr. 27 7,694,496-7,727,343;
Cat: Chr. E1 42,838,788-42,968,081; all co-ordinates span the STAT genes from 5 to 3/, co-ordinates are derived from
ENSEMBL).



A 5-UTR cDS 3-UTR
1 240 2553 4978 bp
]
Human STAT3 —| I
NM_139276
1 235 2545 4624 bp
CatSTAT3  —] |
XM_006940359
(predicted) Overall identity: 88%
Gaps: 308 (6%)
B 5-UTR CcDSs 3’-UTR

Overall identity: 82%
Gaps: 2 (0%)

Overall identity: 94%
Gaps: 3 (0%)

Overall identity: 73%
Gaps: 179 (8%)

Figure S4. Comparison of conserved regions between human and feline STAT3. (A) Schematic representation of human
STAT3 mRNA, with untranslated regions (UTR) depicted as lines and the coding sequence (CDS) as a box. The total length
as well as the nucleotide positions of the boundaries are shown above. Overall identity and homology gaps are indicated
as well as the NCBI sequence identifiers. (B) Overall identity and homology gaps are shown for 5-UTR, coding sequence
and 3'-UTR.
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Figure S5. Comparison of conserved regions between human and feline STAT5B. (A) Schematic representation of human
STAT5B mRNA, with UTR regions depicted as lines and the coding sequence as a box. The total length as well as the
nucleotide positions of the boundaries are shown above. Overall identity and homology gaps are indicated as well as the
NCBI sequence identifiers. (B) Overall identity and homology gaps are shown for 5'-UTR, coding sequence and 3'-UTR.
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Figure S6. Standard calibration curves for primer pairs detecting the wild-type (consensus) sequence of STAT5BN¢2 and
the mutant (ARMS) sequence of STAT5BN¢42H, Standard calibration curves were generated by plotting the Cq values versus
the decadic logarithm of diluted standard for wild-type and mutant DNA copy number. Amplification efficiency was
calculated from the slope of the curve. n=3.
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Figure S7. Analysis of known activating mutations of STAT3 in feline alimentary tumour cells by ARMS-qPCR. (A)
Standard calibration curves for primer pairs detecting the wild-type (consensus) sequence of STAT3Y64 and STAT3P%! on
exon 21, the mutant (ARMS) sequence of STAT3Y*4F and the mutant (ARMS) sequence of STAT3P%Y, Standard calibration
curves were generated by plotting the Cq values versus the decadic logarithm of diluted standard for wild-type and mutant
DNA copy number. Amplification efficiency was calculated from the slope of the curve. n = 3. (B-D) Amplification plot
obtained using the wild-type (consensus) primers (B), the STAT3Y*F mutant-specific (ARMS) primers (C) and the
STAT3Pso™Y mutant-specific (ARMS) primers (D) in qPCR with genomic DNA of the alimentary lymphoma samples
indicated in Fig. 5C. Fluorescence is presented as fluorescence intensity over background, and B-D have been corrected
for the standard curves in A.n=3.
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AcAATHEM AT TAT AGAATHMAT TAT AGAATHIEE AT TAT
A A A
B Samples Percentage
ATG: 3 7%
ATG+ACG 8 19%
ACG: 31 Z4%
a2 1002

(: >chromosome:Felis catus 9.0:E1:42843971 - 42844894
42844894 AAGATAAGAGTAGCTTGCTAGTTTTTTTGCAACTTAAAGATATTCCCAGCCTTTCACAGC 42844835
42844834 TCTCTGCAGCCTCTGGCTGTCGGCAGGCTTCCTGTCTCACTCAGATGCTTTTGTACAGCA 42844775
42844774 ATCAAGGATTGGAGTCCATAAGAACTATTTCTTCTACTGAGGGACCGAAAARACCATTTGA 42844715
42844714 ACTTGAAACTACCTGAGATCATTGGCTCTCTAGGGAAGTGCCATATGCATTACCTGCTTT 42844655
42844654 TTCCCCCCTGGCTTTGATAAATGACTTGAACTACAACCTGTGGTTAATTTTAAATGGAGA 42844595
42844594 TCTTTATTGGGACAGTTTTAACGGAGAGTCTTTAATTTGTAGCATGTTTGGATTTTTTAA 42844535
42844534 CATTTCCTGTTCAGARATCATGTTTAGAATACGATTATTCTGTTTGTCGCTCTAGAGGAR 42844475
42844474 AGGATGTTITGGAATCTGATGCCTTTTACCACCAGAGACTTCTCCATCCGGTCCCTGGCT 42844415
42844414 GACCGCTTAGGGGACCTGAATTACCTTATCTACGTGTTTICCTGATCGGCCAMARGATGAR 42844355
42844354 GIGIACTCCAAATACTACACACCAGTCCCATGCGAGCCTGCCACTGGTARCAATGTTCGC 428442585
42844294 ATTCTGATCTGGTTTTGTTGCGATTTGAGTTTTCTTTTGGTTTTTGTGTGGGTGCGTGTG 42844235
42844234 TGTGTGTGTGTGTGTGTTGTGTGTGTGTGTCTGTCTGTCTTGCATGARARACCTACACAAT 42844175
42844174 CAGTATTTAGTTATTGCTGTTTGAGTATTATTCAAGGCAGCCGTARATCCTTGGCTATCT 42844115
42844114 TCTTCAGTCATATAGAAAACATATCTGCTGCTGACCCCAARATATCAAATTGAAGGGAACA 42844055
428440549 AATTTATTATCTTTTTTCGCATTGCTTTTATTTATTCATTTTTTAATGTTTTATTTATTT 42843995
42843994 TGAGAGAGAGAGAGAGAGAGCACA 42843971

D Sequence position Reference sequence ' Mutant sequence Variation
-21 TATGAT TACGAT broken
Linked hnRNP | Reference motif Mutant motif | Variation
protein (value 0-100) (value 0-100)
hnRNP1 TATGAT (71.43) | TACGAT (-71.43) 0%

Figure S8. Identification of a novel polymorphism in a potential splice site of feline STAT5B. (A) Results of sequencing of
intron 16 of feline STAT5B. Primers as depicted in Fig. 4 were used, covering part of the intron preceding exon 17. Picto-
grams show the results from three different individuals harbouring the known sequence as deposited in the feline genome
database (left panel), and a novel polymorphism in the heterozygous (middle panel) and homozygous state (right panel).
(B) Frequency of the polymorphism among the tested samples. The number and percentage of each state of the polymor-
phism among the cohort of feline patients is shown. (C) Schematic depiction of the genomic locus surrounding exon 17 of
feline STAT5B. Exon 17 is underlined and bold, the sequence used for analysis is shown in red. Three nucleotides compris-
ing the novel polymorphism are given in blue, known polymorphisms in green, and the triplet encoding for N642 in black.
(D) Analysis of the novel polymorphism by functional prediction software (Splicing Finder, INSERM). The position of the
polymorphism is shown with respect to the beginning of the following exon (sequence position), the sequence is shown
(reference sequence), and the newly identified SNP (mutant sequence). hnRNP1 is identified as a binding protein (linked
hnRNP protein), an arbitrary binding value to the cognate sequence (reference motif; 71.43) and its predicted loss in the
new polymorphism (mutant motif; -71.43).



Figure S9. Original Agarose Gels.



Table S1. Details of feline lymphoma sample cohort.

WHO 2008
CLASSIFICATION

ALCL
EATLI
EATLI
EATLI
EATLI
EATLI
EATLI
EATLI
EATLI
EATLI
EATLI
EATLI
EATLI
EATLI
EATLI
EATLI
EATLII
EATLII
EATLII
EATL
EATLII
EATLII
EATLII
EATLII
EATLII
EATLII
EATLN
EATLII
EATLII
EATLII
EATLII
EATLII
EATL
PTCL
PTCL
PTCL
FTCL
PTCL
PTCL
PTCL
PTCL
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23
15
16
16
11
16
11
14
13
22
14
12
22
12
15
12
14
19
12
18
16
21
20
16
17
9
24
6
21
14
22
26
15
23
19
16
13
14
14
B
13
8

BREED

European Shorthair
European Shorthair
European Shorthair
European Shorthair
European Shorthair
European Shorthair
European Shorthair
European Shorthair
European Shorthair
European Shorthair
Unknown
European Shorthair
European Shorthair
European Shorthair
European Shorthair
European Shorthair
European Shorthair
European Shorthair
Brit. Longhair
European Shorthair
Brit. Longhair
European Shorthair
European Shorthair
European Shorthair
European Shorthair
Unknown
European Shorthair
Brit. Longhair
Unknown
European Shorthair
European Shorthair
European Shorthair
European Shorthair
European Shorthair
European Shorthair
European Shorthair
European Shorthair
European Shorthair
European Shorthair
Maine Cocon
European Shorthair
European Shorthair
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Table S2. Oligonucleotides for PCR, qPCR and ARMS-qPCR assays.

PCR
. . . . Length Tm Amplicon
Primer name Primer sequence (5' -> 3') [bp] [*C] | length [bp]
STAT3 fw CCT TCC CAT ATC CGA TGA CA 20 B4.8
STAT3 rev CCA ACG TSG ARR ATC RAC AR 20 63.3 235
STATIE fw CCC CTS GCT TTE ATA RAT GA 20 62.6
STATIE rev CEC ARC ARRAR ACC AGA TCA GA 20 63.8 378
FelV_U3 exo fw AAC AGC AGA AGT TTC ARG GOC 21 64 .4
FelV_U32 exo_rev TTAR TAG CAG AARR GCG CGC & 19 66.2 131
FelV U3 exolendo_fw CAG TGS TEC CAT TTC ACA AS 20 642
FelV_U3_ewxo/endo_rev |asc CTG GAG ACT GOT GGT AG 20 63.6 190
qPCR and ARMS.-
qPCR
Oligonucleotide name | Primer or probe sequence (5° -> 3') L?Sg;h [Ig'] I;:';':L“EE;]
gSTATSB_fw-consensus :gc CTT TTR CCA CCR GAG ACE 73 56.9 72
gSTATSE rev-consensus’ |AGA TAA GGT AAT TCA GGT CCC 36 e g
ARMS CTA AG ]
?g;j;—fg—m'ARMS & GAG GARR AGE ATG TTT TcoG CA 20 33.2 97
gSTATEB Hydrolysis probe| FAM- caT coe eTc —-ZEN- coT 31 c4.T
(FAM) GEC TeA ccg -TABKFQD .
gSTATI_fw-consensus CAA GCA GCA GCT GAA CAA CA 20 564 125
ii?ﬁ;‘&_rev-mnsensuy ACG CCT CCT CCT TAG GARR TG 20 S56.4
g::‘:ﬁ}ﬁvﬂﬂms & CCA GTC CGT GGA ACC £TT T 19 55.2 146
gSTATI _fw-ARMS c. ATC ATS GSC TAT ARG ATC ACG
1081G=T oa 23 53.1 88
gSTAT3 Hydrolysis probe (FAM-= ©cC AGC GGAR G -ZEN- A 25 E18
(FAM) CAC GAG GAT GTT G -TABKFQ :

Tm: melting temperature of NetPrimear software (www permierbiosoft com/netprimer)

Small letter in sequence of ARMS primer: mismatch with both alleles of the bi-allelic SNP site

artificially introduced to enhance sequence discrimination

FAM: B-carboxyflucrescein; ZEN™ internal quencher, IABKFQO: lowa Elack™ fluorescent quencher




Supplementary Data: Template dsDNA fragments for ARMS qPCR (based on assembly Felis_catus_9.0).

STAT3 signal transducer and activator of transcription 3 [ Felis catus (domestic cat)], Gene 1D:

101095698, updated on 24-Jun-2020 (based on assembly Felis_catus_9.0)

> feline STAT3 DNA (wild type) - chrE1:42942211 - 42942599

GAAAARTARRA
CTTCCCATAT
ATACCAAGCA
TATAAGATCA
CTACCCGGAC
AAAGCCAGGA
TTGGGCACTT
TAGGTAGGTC

TCAGGTAGTT
CCGATGACAG
GCAGCTGAAC
TGGATGCTAC
ATTCCTARAGG
GCATCCTGAA
TTTCTGGGAA
ACTGCCCAAA

TTCTCTAAGA
GCAAGACCCA
AACATGTCGT
CAACATCCTC
AGGAGGCGTT
GCTGACCCAG
AARAATGGGAA
GAGCCTGGTG

TTACCTGGCC
GATCCAGTCC
TTGCTGAAAT
GTGTCTCCGC
TGGAAAGTAT
GTAGTTGTTG
ATTGCAGGAT
ACCTTTATT

ATTATCCTCC
GTGGAACCAT
CATCATGGGC
TGGTTTATCT
TGTCGACCAG
ATTTTCCACG
TCTTGGAGGA
389

= feline STAT3 DNA (incl. SNPs}- chrE1:42942211 - 42942559

GAAARRTARD
CTTCCCATAT
tTACCARAGCA
TATARGATCH
CTACCCGGAC
BANGCCAGER
TTGEECACTT
TAGGTAGGTC

STATSB signal transducer and activator of transcription 5B [Felis catus (domestic cat)]; Gene 1D:

TCAGGTAGTT
CCGATGACAG
GCAGCTGAAC
TGtATGCTAC
ATTCCTAAMGG
GCATCCTGAR
TITCTGGGAR
ACTGCCCARRM

TTCTCTAAGA
GCARGACCCA
AACATGTCGT
CAACATCCTC
AGGAGGCGTT
GCTGACCCAG
AAARTEEEARN
GAGCCTGGETG

101090663, updated on 12-Feb-2020

TTACCTGGCC
GATCCAGTCC
TTGCTGAAAT
GTGTCTCCGE
TGGARRGTAT
GTAGTTGITG
ATTGCAGGAT
ACCTTTATT

ATTATCCTCC
GTGGAACCAT
CATCATGGGC
TGGTTTATCT
TGTCGACCAG
ATTTTCCACG
TCTTGGAGER
ig89

= feline STAT5B DNA (wild type) - chrE1:42844241 - 42844617

CTGTEETTAR
GTCTTTAATT
TCATGTTTAG
TTTGGAATCT
GCTGACCGCT
GCCARRAGAT
CTGCCACTGG
AGTTTTCTTT

TTTTARATGE
TGTAGCATGT
AATACGATTA
GATGCCTTTT
TAGGGGACCT
GAAGTGTACT
TAARCAATGTT
TGETTTTTGT

AGATCTTTAT
TTGEGATTTTT
TTCTGTTTGT
ACCACCAGAG
GAATTACCTT
CCARATACTA
CGCATTCTGA
GTGEEGETGE

TEEEACAGTT
TAACATTTCC
CGCTCTAGRAG
ACTTCTCCAT
ATCTACGTGT
CACACCAGTC
TCTGGTTITG

377

TTAACGGEAGH
TGTTCAGARR
GAAAGGATGT
CCGGTCCCTG
TTCCTGATCG
CCATGCGAGC
TTGCGATTTG

> feline STATSE DNA (incl. SNP)- chrE1:42844241 - 42844617

CTGTGETTAR
GTCTTTAATT
TCATGTTTAG
TTTGGCATCT
GCTGACCGCT
GCCARRAGAT
CTGCCACTGG
AGTTTTCTTT

TTTTARATGG
TGTAGCATGT
ARATRACGATTA
GATGCCTTTT
TAGEEGACCT
GRAGTGTACT
TAACAATGTT
TGETTTTTGT

AGATCTTTAT
TTGGATTTTT
TTCTGTTTGT
ACCACCAGRAG
GRATTRACCTT
CCARATACTA
CGCATTCTGA
GTGEETG

TEEGACAGTT
TAACATTTCC
CGCTCTAGAG
ACTTCTCCAT
ATCTACGTGT
CACACCAGTC
TCTGGTTITG

377

TTAACGGAGR
TGTTCAGRAR
GRAAAGGATGT
CCEETCCCTG
TTCCTGATCG
CCATGCGAGC
TTGCGATTTG

50

100
150
200
250
300
350

50

100
150
200
250
300
350

50

100
150
200
250
300
350

50

100
150
200
250
300
350



