Identification of a germline F692L drug resistance variant in cis with FIt3-internal tandem duplication in knock-in mice
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Supplementary Methods.
Sequencing Validation Primers.
MiSeq Amplicon Sequencing.

For generating Variant Allele Frequencies for FIt3-WT and FIt3-ITD alleles in DNA extracted
from AML samples, the following primers were used. MiSeq adapter sequences are

underlined; FIt3 locus specific sequences are in bold.

FIt3_Miseq Fwd; acactctttccctacacgacgctcttccgatctaggtacgagagtcagctgcagatg

FIt3_Miseq Rev: tcggcattcctgctgaaccgctcttccgatcttgtaaagatggagtaagtgegggt

For generating Variant Allele Frequencies for FIt3-WT and FIt3-ITDF692L alleles in DNA
extracted from AML samples, the following primers were used. MiSeq adapter sequences
are underlined; FIt3 locus specific sequences are in bold.

FIt3_Ex17SNP_ Miseq Fwd: acactctttccctacacqacgctcticcqatcttgtctgcagtcetgtctaacct

FIt3_Ex17SNP_Miseq Rev: tcggcattcctgctgaaccygctcttccgatctgtgtgtgcagtggteattet

Sanger Sequencing.

For generating FIt3 Exon 17 sequencing amplicon;
FIt3_Ex17_Fwd: acagtgctgagatcgagtgt
FIt3_Ex17_Rev: cttaggtctcaggccacaca

For sequencing Exon 17 amplicon;
FIt3_Ex17_2076A>T_Fwd: tgtctgcagtctgtctaaccttgta

FIit3_Ex17_2076A>T_Rev: gtgtgtgcagtggtcattct



Cloning of mouse FIt3-ITDP™*%*" and FIt3-ITD? %" ¢cDNA into the MSCV-CFP retroviral
backbone.

mRNA extracted from homozygous FIt3™P% mouse bone marrow cells was reverse
transcribed using SuperScript Il (Invitrogen) and the subsequent cDNA was used as
template to amplify the FIt3ITDp.F692L cDNA using high fidelity taq polymerase (KAPA HiFi

HotStart ReadyMix, Kapa Biosystems) and the following primers;
Mlul-mFLT3ITD3-Xhol Fwd: aattcacgcgtatgcgggcgttggcgcagcgcagcgaccg
Mlul-mFLT3ITD3-Xhol Rev: ggatctctcgagctaacttctttctccgtgaatcttcacc

This fragment was cloned into the Mlul/Xhol linearized fragment of the MSCV-CFP retroviral

backbone using standard molecular biology techniques.

A three way Gibson assembly was used to clone the corrected FIt3ITDp.F692F cDNA into
the same MSCV-CFP retroviral backbone. Briefly, this consisted of the linearized MSCV
backbone (Fragment 3) and two other fragments generated by PCR from the MSCV-
FIt3ITDp.F692L -CFP plasmid (Fragment 1 and 2). Fragment 2 used a 5’ forward primer
complimentary to the ¢.2076T>A SNP (with the appropriate adenine corrected to thymine,
highlighted in bold capitals below). Fragments 1 and 2 were generated using high fidelity taq

polymerase and the following primers;

Fragment 1

Gibson-Fragl-Fwd: ccctcactcctictctaggcgecggaattca
Gibson-Frag1-Rev: tgacagtgtgcatgccccca

Fragment 2

Gibson-Frag2-Fwd: tgggggcatgcacactgtcagggccagtgtacttgatttt Tgaat
Gibson-Frag2-Rev: ttccaagcggcttcggccagtaacgttagg

We assembled the two insert fragments and the linearized vector in a single reaction by
Gibson Assembly® (Gibson Assembly® Master Mix, NEB) and validated the presence or

absence of the SNP by Sanger sequencing.



The CellSensor® irf-bla Ba/F3 cell line (#K1654, Invitrogen, Calrsbad).

Like other Ba/F3 cell lines, the CellSensor® irf-bla Ba/F3 cell line is an IL-3 dependent cell
line. However, it also contains an additional beta-lactamase reporter gene under the control
of Stat5 response elements from the IRF1 gene promoter *. Of note, activation of STAT5 is a
well reported molecular phenomenon downstream of mutant FLT3-ITD protein® 3. Using this
cell line, in conjunction with the LiveBlazer™ FRET B/G substrate (Invitrogen, Calrsbad),
one can determine the response to a number of agonists (or antagonists) of the IL-3, JAK2
and STATS signalling pathways. Addition of the LiveBlazer™ FRET B/G substrate (excited
at 409nm) in the absence of an appropriate agonist (such as murine IL-3) results in detection
at an emission of 520nm (i.e. green). In the presence of the appropriate agonist, expression
of beta-lactamase results in cleavage of the substrate detectable at an emission of 447nm

(i.e. blue, Supplementary Figure 2B).



Supplementary Figure 1
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Supplementary Figure 1. The FIt3 exon 17 ¢.2076 T>A SNP is present in other FIt3™P%
cohorts.

Sanger sequencing of Homozygous FIt3"™P% tail DNA, covering exon 17 of the Flt3 gene,
from two independently acquired FIt3™% cohorts reveals the presence of the ¢.2076 T>A
SNP on the mutant allele. The nucleotide substitution (T>A) and the amino acid (a.a.)
substitution (F>L) are highlighted in green.



Supplementary Figure 2

A.
c
9 |
©
-
o
(@]
o
o
9
= 04
o 0
e,
> CFP——— >
Non-transduced Ctrl MSCV-CFP MSCV-FIt3'™ %2 MScV-Fit3™-CFP

0.1 ] 97.1% ] 99.9 ] 99.8

Sorted populations
FSC ——»

\ A

CFP

B.
MSCV-CFP MSCV-CFP MSCV-FIt3™ L. MSCV-FIt3™-CFP
[ j 05 | - 70 | a2 | | 43%
5 , i 1
GJ 3 E e 3
L4 ii 1 i 1iv
o LI T T T T T Ll T T T
Blue >
1ng/ml
L3 - + - -

Supplementary Figure 2. Generation of stably expressing FIt3'"PP-F%92L or F|t3'TPP-Fe92F

Ba/F3 cells.

(A) CellSensor® irf-bla Ba/F3 cells were stably transduced with empty MSCV-CFP, MSCV-
FIt3'™° PFe92L_CFP, or the reverted MSCV-FIt3'"° PF*92F_.CFP virus. 5 days post transduction
cells were sorted for expression of CFP using a Mo-Flo™ XDP (Beckman Coulter UK Ltd).
FACS analysis reveals transduced, sorted populations to be >95% CFP positive. (B) FRET
assays performed on stably transduced, IL-3 independent transformed cell lines show that
both mutant Flt3 cDNAs activate the Jak/Stat pathway to equivalent levels. FACS shows the
shift from single positive Green cells (panel i) to the double positive Green/Blue reporter
activated populations (panel iii and iv) in the presence of FIt3'™"%L or the corrected
FIt3ITDp.F692F cDNA.
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