Whole genome sequencing discovers clonal evolution of leukemic clones from birth
to the time of diagnosis of concordant acute lymphoblastic leukemia in a
monozygotic twin pair
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Figure 2: The DNA sequences at the
breakpoint junctions of the three-way
translocation was identical, suggesting
that this translocation occurred in a
preleukemic cell in utero.
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Figure 1: We identified a shared
complex t(11;12;21)(q23;p13;922)
translocation (blue) in a monozygotic
twin pair. One of the twins had
postnatal subclonal translocations
(orange) of t(1;12)(p13;p13) and
t(11;12;17)(913;p13;921).
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We performed 30X paired-end short-read whole
genome sequencing (WGS) for tumor and germline

DNA samples of a pair of twins with concordant ALL to Twin1 Twin2 Figure 6: Twin 1 had overt
investigate both small- and large-scale somatic and : ETV6 - -j leukemia 6 months earlier than her
germline variants. Digital PCR was also used to CDKN2A/28B twin sister (Twin 2). She had
quantify somatic WHSC1 and UBAZ2 mutations at birth, - :’ additional an in-frame insertion in
diagnosis and post treatment (remission). : : RAGI/RAG2 - - ETV6 and a 36-kb long deletion of
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Conclusion [l insertion [l Deletion [ |Translocation  driven the leukemogenesis faster.

Our data confirmed a shared preleukemic clone in the
twins and showed how this clone evolved and diverged
postnatally until ALL diagnosis in each twin (Figure 4).

:  Acknowledgments
: ¢ This study was supported by grants from the Swedish Childhood Cancer

References = Fund, the Swedish Cancer Society, the Swedish Medical Research
:  1.Ford, AM. & Greaves, M. ETV6-RUNX1 (+) Acute Lymphoblastic : ¢ Council, the Stockholm County Council, Mary Béves Stiftelse for
¢ Leukaemia in Identical Twins. Adv Exp Med Biol 962, 217-228 (2017). : : Barncancerforskning and Karolinska Institutet Research Foundation. :
Affiliations

. i Dept. of Molecular Medicine and Surgery, Center for Molecular Medicine,
Karolinska Institutet Karolinska Institutet, Stockholm, Sweden
Fulya Taylan* 2Dept of Clinical Genetics, Karolinska University Hospital, Stockholm, S\U\ II\/J»
PhD - Rare Diseases / MMK Sweden \9 )’

L]
BioClinicum J10:20 « Solnavigen 30 3Dept. of Women'’s and Children’s Health, Uppsala University Hospital, i K I k
Uppsala, Sweden O % ‘g@ a ro I n S a

fulya.taylan@ki.se ) . N . M
* Corresponding author “Dept. of Women'’s and Children’s Health, Karolinska University Hospital ﬁ I n st I t u tet
P 9 Solna, Stockholm, Sweden

5Present address: Dept. of Oncology-Pathology, Cancer Centre Karolinska
(CCK), Karolinska Institutet, and Karolinska University Hospital, Stockholm,
Sweden

‘7/\/1\10 1‘6\



