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Next Generation Technology
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ability to understand cancer genetics
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Use of Mate Pair Library
Sequencing to Identify a Novel
Recurrent Translocation in T-cell

1
G

Andrew L. Feldman, M.D.

Brief report

Lymphomas

Discovery of recurrent t(6;7)(p25.3;q32.3) translocations in ALK-negative
anaplastic large cell lymphomas by massively parallel genomic sequencing

Andrew L. Feldman,! Ahmet Dogan,! David 1. Smith,' Mark E. Law,! Stophen M. Ansell 2 Sarah H. Johnson 2
Julie C. Porcher,2 Nazan Ozsan,* Eric D. Wieben,® Bruce W. Eckloff * and George Vasmatzis®

'Diepartment of Laboratory Medicine and Pathology, Mayo Clinic, Hochester, MN; ?Division of Hematology, Mayo Clinic, Rochester, MM; *Department of
Molecular Medicine and Center for Individwealized Medicine, Maya Clinic, Bochester, MN; *Department of Pathology, Ege University, kzmir, Turkey; and
“advanced Genomics Technology Center, Mayo Clinic, Rochester, MN

The genatics of peripheral T-call lympho-
mas are poory understood. The most
well-characterized abnormalities are
translocations involving ALK, occurring
in approximately half of anaplastic lange cell
lymphomas (ALCLE). To gain insight into
the genatice of ALCLS lacking ALK transio-
cations, we combined mate-pair DNA liorary
construction, massively parallel (“Next Gen-

eration”) sequencing. and a novel bioinfor-
matic algorthm. We identified a balanced
translocation disrupting the DUSP22 phos-
phatase gena on 6p25.3 and adjoining the
FRATH fragile st on Tq32.3 In a systemic
ALK-negative ALCL. Using flucrescence in
situ hybridization, we demonstratad that the
1{6;THp25.3,032.3) was recurrent in ALK-
negative ALCLs. Furthermore, 1[8:7){p25.3;

32.3) was associated with down-regulation
of DUSP22 and up-regulation of MIR29 mi-
croRNAE on 7g32.3. Thess findings repre-
sent the first recurrent anslocation re-
ported In ALK-negative ALCL and highlight
the wility of massively paraliel genomic se-
quencing to discover novel transiocations
in lymphoma and other cancers. (Blood.
2011;117(3):015-919)
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Mate Pairs

Fragment DNA (5kb)
End Repair/ Label
Gel for size (5kb)
Circularize

Digest Linear DNA

Fragment circularized DNA
(500bp)

Purify Biotinylated DNA

End Repair/ligate adaptors
Final Size selection (350-600bp)
Bridge amplification

Fragment DMNA
Perform End Repair
Biotin Label
Size-Select DNA

Circularize DNA
Digest Linear DNA

Fragment Circularized DNA

Purify Bictinylated DNA
Perform End Repair

A-tail
Adapter Ligation

PCR Enrichment
Size-Select Library

Mate Pair Library Preparation Ovendiew

Circularized Fragment

Fragmented Circles

Purified Mate Pair Library
Fragments, Bound to
Streptavidin Beads

Mate Pair Library Fragments
with Cluster and Sequencing
Sites Attached

Mate Pair Library Fragments
with Cluster and Sequencing
Sites Attached

@ 2011 Illumina, Inc All rights rezerved,
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32bp fragments

—+ Steps through Genome

Address

AAATTGTCGTAGTCGATGCTAGICG.... —— 000001011001011011010

AAATTGTCGTAGTCGATGCTAGTCG.... — 00000101110111011010

A- 00 /

T-01
C-10
G-11

Binary code:

George Vasmatzis, Ph.D':  garah H. Johnson

l

Index table construction: AGTA to code (0010) to
address in index (1718215) to genome position (1)

000000000000000 1

000000000000001 2
111111111111111  3x10°

This is not a number index, but an address to

a location per the reference Genome
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Q Eﬂ Table of putative translocations
| .' g 1| 53| -z29| sS2730159] -38809361|8qi23a | HpizZc
20| GGAATU TTAGL S £ 11| 53] -39 szrmizze| -zemo9s06|gqilzia 1ipize
20| TATGTT]ARAATE g 11| s3] -38] szraes| -38809651|8qi23a | nipi2e
21|CATTCT|TTATCT 2 11| s3] -39] s5272028%| -28m09642|8q1123a | mipi2c
37 [TATATC[ACAATA g 1] s3] -39] s2rmizze|  -3se10513[gqii23a [ nipiZe
17 |CAGATO ACTTTT 2 1| s3] -z3| sz73os3z| -3ssoseaz(sqnzza | npize

1

Human BLAT Results

BLAT Search Results

ACTICHS QUERY SCORE START END QSIZE IDENTITY CHRO STRAND START END SPAN
browser details YourSeq 100 1 100 200 100.0% 11 - 35809390 385094589 100
browser details YourSeq 99 101 200 200 100.0% B+ 52730224 52730323 100
browser details YourSeq 29 133 173 200 96.5% 3+ 107608969 107609251 313
browser details YourSeq ze 157 zOO 20O 67.9% ¥ - 50157571 50157601 31
browser details YourSeq ze 13z 173 z0OO 78.6% 1+ 75234446 75234483 38
browser details YourSeq zz 156 178 200 100.0% 7 - 71904460 71904486 27
browser details YourSeq z1 151 17z 20O 100.0% z - 53132815 53132837 23
browser details YourSeq z0 125 144 20O 100.0% 4+ 31617668 31617687 z0

AATGCGATCGACCGGTGTGTACAGG------===mmmmmmmmm oo oo GTACATGTACAGATAGACACAGTGGGG
_— <
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Immediate Objectives

° Interrogate cytogenetically apparent
translocations in order to define
precise breakpoints and involved
genetic regions.

° [dentify cytogenetically occult novel
genetic translocations that are
recurrent in MPN and characterize
them further.
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(g MAEEERE der(6)t(1:6)(q21-23:p21.3)

KHEEEW H g g

17,791 pts tested

p

) p s RO EBDRRE (Cyto repOFtS)
s -25 pts had translocations

- involving Chr 1 and Chr 6
. o myelomrosis L2 Pts had same breakpoint
X 9 Myeloma and were all PMF

qa o AWML (1 PPMM,1PTMM)

NHL/CLL

= & NMDS

Figure 1. ldeogram showing hreakpaoints an both chromosomes matched with respective
diagnosis. All patients with MM had the same breakpaoint on 6p21.3 and clustering of
hreakpaoints on 19{21-23). Mone ofthe remaining 13 patients with t{1,6) had the same
hreakpaoints, which makes this chromosaome anomaly specific for b, AML, acute myeloid
leukaemia; MHL, non-Hodgkins Ivmphama; CLL, chronic vmphocoytic leukaemia; MDS,
rmyelodysplastic syndrome.

© 2005 Blackwell Publishing Ltd, British Journal of Haematology, 130, 229-232



W MAYO CLINIC Der(6)t(1:6)(q21-23:p21.3): the most specific chromosomal
translocation in myelofibrosis with myeloid metaplasia.

p arm of 6 is replaced with g arm
of chromosome 1

WCP 1(gr)/WCP 6(or)
/ Scope #2 14.4x78.7

1M1

1919 2020 2121

~ N[

In situ fluorescence showing
different Chromosome 6
breakpoints

w16 1717

1212 13413 1414

http://www.cydas.org/OnlineAnalysis/
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Case #1: 46,XY,der(6)t(1,6)(g21;p21.3),del(20)(q11.2)

CHROM 1 1g21.3e , KCNN3

IS—'??B!FD 154'.'?15'”: 151?E|v54'.'0 SdT?EF:I 154'."i"|0'."|: '5:??35?]

CHROM 6 6p22.2a , GUSBL1

1(1;6) associates

(=SR-SR Y

read1
GAGCAGTGATGTAAACAGAGGAATATATTG
ACACAAGAATTACTCATACATAAAAATCCTY
CTGGGTGGGAGAGCATCCGTCATTCCATCA
CAGCAAACCCAGCTAGGTACTATAAAAGGT]
CTATTCCAGAAAAGTTGAAGAGAACGTACT
CAGGTCAATCAGAAAGAACGGGCTATTGAA
AGAAGATGTTTACAGGACTTTCTGCAACCA
ATCTACGACTCATTGTCATTCCTAGAAGAGH
TGGCTAACCAAAAACTGAAGGTCTGGGATT]
GGAGTCTAGACTGTATTCTAAGGACAAGGA
ATCTTCCAAGATTGAATCAGGAAGATACTTA
GCACTGCATCATCAAAGCAGACAACTAAGA]
TTGAGGACAGAGACCATGTCTGTTTCTATG]
TACTTAAGTACCCTAAATATAAATGCACCCA
TACCAAGCCAAAAAGCCCTGGACTATATGG
TGAGCCCATCTAGAAAGAATGCTGGGATCY
GTTAACGTAGTTGACTAAGCTGACTTAGTC!
AACCCAGCTAGGTACTATAAAAGGTGACTA]
TAAATGCCTTTATCATAAAGTTAGAAATATT|

TCTAGGCCTCAGTTTCCTCATCTGTTCAATA

read2

AGCCATGCCACTGGGTATTAGGCTAGCCACTG
TGAGGCTCCGTGGGGGCACTGAAAGTTGGTGH
ATTCTAACATTGACCATATGCTTGGTCATAAAG
CTATACTTAGTTACTGAGACAGGCATAAATTTA!
AAATCATGTGCCAAGTGAGGTGTCAGACATGCS
AGGTGACCACTGTTGATGAACATAGACTCAAAN
CGGCTTGAGGCCAGGAGCTCAAGCCTGCAGTG
TGTTGGGGGATGAGTGGAGGTGGCGAATACTG
ATTGTAGGAGACTTCAACACCCCCGCTGGCAG
TAAACTAAACTTCCTAAGTGAAGAAGAAACAAA]
TGCAAGATCAGTCTTGCTTGTGAAGAACTGAGT
CACCTCTGCAGTGGTAGTGTCGAGTCCCCCAC
GACTCAAAAATTCTCAACAAAGTACTAGCAAAC]
TGCTGTATAAGGCATGGGGACTCAAAGAGGCA!
TCAGGGACCCTCTGAGAGGAGAAAAAACTTG
CAGACATATAAAATAATCCTCAGAGAATACTAG
AAGAACACAATCATATTTACAACACCTAGGATG.
TAGATATCATTTTITATTGGGTAAAAAAAAAATT
GTAAATGAGCAGTGATGTAAACAGAGGAATATS

AGGAAGTATAAAACAGCCATGCCACTGGGTATI

Q

Chr1

Chré

REFEREMCE GENOME

chrm 1 position| chrm 6 position

154768021 26917362
1547658086 26917482
154766292 26919285
154767450 25918208
154765561 26920144
154765521 25920251
154764839 26921232
154768530 26918077
154767618 26919109
154765348 26918462
154766870 25919573
154767794 26919140
15476EE89 2B020275
154767955 26918010
154766915 26920057
154767193 26919878
154766165 26920941
154768916 26918213
154768015 26919574
154770202 25917348

Chré
«—F P
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Case #1: 46,XY, der(6)t(1 6)(q21 p21 3) del(20)(q 11.2)
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Ch 1 KCNN3 Chr6 GUSBL1

hlﬂlmmﬂmlhhml“ﬂhtmml ulJtJiﬂh“h&.llMuu
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ATGETTOTTOGAACATGGC AGACGEGEGAGA DO e AGACTOCCCC A GGGCCC AGGAGC AGA TCTGETGAT

1KB Ladde
Case #1
Normal
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Case #2: 46,XX,der(6)t(1;6)(g23;p21.3)

CHROM 6 6p22.1d , no_gene Lane 1

27576933 50933 27584933 27588933 27552933 27536933
o
o _|
=) rr Color kKey for alighment scores
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! |J|| ] | = ol NT 1672071 Homo sapiens chromosome 1 unlocalized genomic contig, GRCh37.p2
i | \ ” | = M 9274213 Homo sapiens unplaced genomic contig, alternate assembly Hs_Celer
| i 3 MT 01049815 Hommo sapiens chromosome 16 genomic contig, GRCh37.p2 reference
|
. | | ll\ ‘ MW 001838320.2 Hormo sapiens chromosome 16 genomic contig, alternate assembly H
2 | ‘ || || MT 007559215 Homo sapiens chromosome 6 genomic contigq, GRCh37.p2 reference ¢
¢ 2 MW 001838980.1 Homo sapiens chromosome 6 genomic contig, alternate assembly Hul
- MW 9230731 Homo sapiens chromosome 6 genomic contig, alternate assembly Hs_
=}
S
(P I I I I I I I I I I Case #2
71083689 71087689 71091689 71095689 71099689 71103689
Normal
CHROM 16 16g22.2a , HYDIN
1KB Ladder
unplaced Chrl Chré 27,585,000

490 son 510 Ez20 =3ei} 540 EED
CCCCACTCCCT TGUEC CCTTTGTGCT CCATCAATAGAGTTCOCAEGGAATGGE A2GAA2CA2GTGLETAAELEATT GACCTTGCAT
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