QIlAseq Multimodal Panels

Human Leukemia

Cat. nos. 333932 UHS-009Z-12 and 333935 UHS-009Z-96

For consolidated targeted next-generation sequencing of DNA and RNA

The QlAseq Multimodal Human Leukemia Panel permits the sequencing the whole coding region of
145 genes frequently mutated in leukemia as well as the detection of fusions to 176 genes also
frequently observed in leukemia, with 6244 and 1116 primers respectively. Such frequently detected
mutations and frequently detected fusions are likely to be relevant or even important to leukemia
biology and may be used in translational research to classify samples with known phenotypes. Using
the Catalogue of Somatic Mutations in Cancer (COSMIC), frequently mutated genes and fusions were
collected for acute lymphoblastic leukemia (ALL), acute myeloid leukemia (AML), chronic lymphocytic
leukemia (CLL), chronic myeloid leukemia (CML), chronic myelomonocytic leukemia (CMML), chronic
neutrophilic  leukemia (CNL), multiple myeloma, myelodysplastic syndromes (MDS),
myeloproliferative neoplasms (MPN), other leukemias and other myeloid neoplasms. From the same
cancer subtypes, additional fusions were also collected from the Archer Quiver Database, and more
mutations and more fusions were both requested and suggested by QIAGEN KOLs and SMEs and found
in other peer-reviewed publications. Using digital DNA sequencing, SNP/indels in, and fusions to, two

different focused panels of genes relevant to leukemia can be detected with this primer pool.

For further details, consult the QIAseq Multimodal Panels Handbook.

Shipping and storage

QlAseq Multimodal Panels (except QlAseq Beads, QlAseq Bead Binding Buffer, and Nuclease-free
Water) are shipped on dry ice and should be stored immediately upon receipt at —30°C to —15°C in
a constant-temperature freezer. QlAseq Beads, QlAseq Bead Binding Buffer, and Nuclease- free Water
are shipped in a separate box on cold packs. Upon receipt, QlAseq Beads, QlAseq Bead Binding Buffer,
and Nuclease-free Water should be stored at 2-8°C. QlAseq Multimodal Index kits are shipped on dry

ice and should be stored at —30°C to —15°C upon arrival.

Note: Open the package and store the products appropriately immediately upon receipt.
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Panel Contents

QIlAseq Multimodal Panel Catalog Number 333932 333935
Number of samples 12 96
Multimodal DHS Panel (DNA) 120 uL 960 uL
Multimodal VHS Panel (RNA) 96 uL 768 uL
Fragmentation Buffer, 10x 40 uL 192 uL
Fragmentation Enzyme Mix 90 uL 384 uL
FERA Solution 15 uL 60 uL
Side Reaction Reducer 48 uL 192 uL
FG Solution 170 uL 170 uL
DNA Ligase 75 uL 600 uL
Ligation Solution 125 uL 970 uL
Ligation Buffer, 5x 160 uL 1250 L
DNA Ligation Adapter 34 uL 270 uL
ATP Solution 36 uL 290 uL
PAP Enzyme 12 uL 96 uL
PAP Dilution Buffer, 10x 24 uL 192 uL
T4 Polynucleotide Kinase 12 uL 125 uL
EZ Reverse Transcriptase 15 uL 150 uL
RNase Inhibitor 12 uL 96 uL
Multimodal RT Primer 12 uL 96 uL
Multimodal RT Buffer, 5x 60 uL 480 uL
Multimodal RT Enhancer 12 uL 48 uL
TEPCR Buffer, 5x 60 uL x 2 500 uL x 2
HotStarTag® DNA Polymerase (6 U/ulL) 60 uL 480 uL
Nuclease-free Water 1 tube 10 mL
QlAseq Beads 10 mL 38.4 mLx2
QIlAseq Bead Binding Buffer 10.2 mL 10.2 mL x 2




Gene Table: DNA SNP/indel

Gene Symbol Gene Symbol
ABL1 ADA
ASXL2 ATM
BCOR BCORLI
BLM BRAF
BRINP3 C170rf97
CBL CBLB
CEBPA CHEK2
CSFIR CSF3R
DAXX DDX41
DNMT3A EED
EP300 ETNKI
FAM47A FAS
FLT3 GATAI
GNAS HNRNPK
IDH2 IKZF1
JAKI JAK2
KCNA4 KCNKI3
KIT KLHDC8B
KMT2C KMT2D
LUC7L2 MAP2KI
MSH2 MSH6
NBN NF1
NPMI NRAS
ORI3HI OR8BI2
PBRMI1 PCDHBI
PML PMS2
PRF1 PRPF40B
PTPNTI RAD21
RET RUNX1
SF1 SF3A1
SH2DI1A SMARCBI
SRP72 SRSF2
STXBP2 suz12
TERT TET2
TPMT TUBA3C
WAS WRN

ZRSR2

Gene Symbol
ANKRD26
ATRX
BCR
BRCAI
CALR
CBLC
CREBBP
CTCF
DNM2
EGFR
ETV6
FBXW?7
GATA2
HRAS
IKZF3
JAK3
KDM6A
KLHL6
KRAS
MLH1
MYC
NOTCHI1
NSD1
P2RY2
PDGFRA
PPMID
PRPF8
RBI
SAXO2
SF3B1
SMC1A
STAG2
TALT
TNFRSF138B
U2AFI
W1

Gene Symbol
ASXL1
BCL6
BIRC3
BRCA2

CARDII
CDKN2A
CRLF2
Cux1
DNMTI
ELANE
EZH2
FLRT2
GJB3
IDH1
IL7R
KAT6A
KDR
KMT2A
LRRC4
MPL
MYD88
NPAT
NTRK3
PAX5
PHF6
PRAMEF2
PTEN
RELN
SETBPI
SH2B3
SMC3
STAT3
TERC
TP53
U2AF2
XPO1




Gene Table: RNA Fusions

Gene Symbol
ABI1
ACSL6
AFF3
ANLN
ATF7IP
BCR
CBFB
CHD1
CSFIR
DDX3X
ELL
EPS15
EWSR1
FLNA
FOXO4
GAS7
HAUSI
HOXCI1
INPP5D
KDM5A
LASP1
MAML2
MKLI
MLLT1
MNX1
MYOITF
NF1
NTRK3
P2RY8
PDCDILG2
PHF23
PRKG2
RANBP2
RCSD1
RPN1
SARNP
SEPT9
SH3GLI
STAT5B
TALI
TFG
TRIPI
WHSCILI
zZMmIZ1

Gene Symbol
ABI2
ACTN4
AFF4
ARHGAP26
AUTS2
BTBDI8
CBL
CHIC2
CT45A2
DEK
ELN
ERG
FGFR1
FLT3
FOXPI1
GATAI
HLF
HOXC13
IRF2BP2
KIAA1524
LNP1
MAPREI
MLF1
MLLT3
MYB
NCKIPSD
NOTCHI1
NUMA1
PAX5
PDGFRA
PICALM
PRRX1
RAPIGDSI
RHEBLI
RUNX1
SEPT2
SET
SORBS2
STIL
TCF3
TNIPI
UBA2
WTIP
ZMYM2

Gene Symbol
ABLI
AFDN
AGGF1
ARHGEF12
BCLY
CASC5
€CDC88C
CREBBP
DAB2IP
DHH
EMLI
ESRRB
FGFRIOP
FNBPI
FRYL
GLIs2
HNRNPULI
HOXDI13
JAK2
KMT2A
LPP
MECOM
MLLT1
MLLT6
MYC
NCOA2
NPM1
NUP214
PBX1
PDGFRB
PML
PSIP1
RARA
ROS1
RUNXITI
SEPT5
SETD2
SPIN
STMNI1
TCF7
TOPI
UsP42
ZBTB16
ZNF384

Gene Symbol
ABL2
AFF1
ALK
ASNS
BCOR

CBFA2T3
CEP170B
CRLF2
DDX10
EBFI
EP300
ETV6
FIPILI
FOXO3
FUS
GPHN
HOXA9
IKZF3
KAT6A
KMT2E
LYN
MEF2D
MLLTI0
MNI1
MYH1
NDEI
NSD1
NUP98
PCMI
PDS5A
PRDM16
PTPRR
RBM15
RPL22
SALL2
SEPT6
SFPQ
SSBP2
TAF15
TET1
TOP3A
USP9X
ZFYVEI9
ZNF521




Functional Groupings

DNA SNP/INDELS:

Acute Lymphoblastic Leukemia (ALL): ASXL2, ATM, BRAF, CALR, CDKN2A, CREBBP, CRLF2, CSF3R, CTCF,
DNM2, EGFR, EP300, FBXW?7, GATA2, HNRNPK, HRAS, IKZF3, IL7R, KDM6A, KDR, KMT2C, LRRC4, MAP2K1,
MLH1, MSH2, MSH6, NOTCH1, NTRK3, PAX5, PDGFRA, PMS2, PRAMEF2, PTEN, RELN, SMARCBI.

Acute Myeloid Leukemia (AML): ANKRD26, ASXL1, ATM, BCOR, BCORLI, BIRC3, BRAF, C170rf97, CALR,
CARDI11, CBLC, CDKN2A, CEBPA, CHEK2, CREBBP, CSF1R, CSF3R, CTCF, DAXX, DDX41, DNM2, DNMTI,
ELANE, EP300, FLRT2, FLT3, GATAIT, GATA2, HNRNPK, IDHI, IDH2, IKZF1, IL7R, JAKI, JAK3, KDM6A, KDR,
KIT, KMT2A, KMT2C, KMT2D, KRAS, LRRC4, MAP2KI1, MPL, MSH6, MYC, NBN, NOTCH1, NPM1, NRAS, NSD1,
NTRK3, OR13H1, OR8B12, P2RY2, PBRM1, PCDHB1, PDGFRA, PHF6, PPM1D, PRAMEF2, PRPFS8, PTEN, PTPNII,
RAD21, RET, RUNXI, SF1, SF3Al, SMARCBI1, SMCIA, SMC3, SRP72, SRSF2, STAG2, STXBP2, U2AF1, U2AF2, WTI.

Chronic Lymphocytic Leukemia (CLL): ADA, BIRC3, BLM, BRAF, CALR, CHEK2, CSF3R, KCNA4, KLHL6, KMT2C,
MAP2KT, NBN, NPAT, NTRK3, OR13H1, OR8B12, PRAMEF2, SRP72, TAL1, TERT, TUBA3C, WAS, WRN.

Chronic Myeloid Leukemia (CML): ABL1, CALR, CDKN2A, CEBPA, CREBBP, CSFIR, CSF3R, FBXW7, GATA2,
KDM6A, MSH2, MSH6, RB1, SMCI1A, TP53.

Chronic Myelomonocytic Leukemia (CMML): CALR, CEBPA, CSF1R, CSF3R, HRAS, KMT2C, LUC7L2, SRSF2.
Chronic Neutrophilic Leukemia (CNL): CALR, CSF3R.

Multiple Myeloma: ATM, BCL6, BCR, BIRC3, BRAF, CDKN2A, CEBPA, EGFR, FBXW?7, GJB3, HRAS, KDM6A,
MYC, NOTCHI, PTEN, SH2D1A, SMARCBI.

Myelodysplastic Syndromes (MDS): ATRX, CALR, CDKN2A, CEBPA, CSFIR, CSF3R, EP300, ETNKI1, GNAS, HRAS,
KDM6A, KMT2A, KMT2C, RAD21, RB1, SETBP1, SF1, SF3A1, SMC3, SRSF2, STAG2, U2AF1, U2AF2, XPOI1, ZRSR2.

Myeloid Malignancies: CBL, CBLB, DNMT3A, EED, ETV6, EZH2, PRPF40B, SUZ12, TET2, TP53.

Myeloproliferative Neoplasms (MPN): ABLI, ASXL1, CALR, CSF1R, JAK2, JAK3, KAT6A, KRAS, MPL, NF1, NRAS,
RB1, SETBP1, SF3B1, SH2B3, SRSF2, STAG2.

Myelofibrosis: CALR, CHEK2, CSF1R, IDHT1, IDH2, SRSF2.

Other Myeloid Neoplasms: BRAF, CDKN2A, CEBPA, FBXW7, HRAS, IKZF3, KLHDC8B, KMT2C, MSH6, NTRK3,
PTEN, SRP72, TPMT.

Other Myeloid Neoplasm Genes: BRCA1, BRCA2, BRINP3, CUXI1, FAM47A, FAS, KCNKI13, MYD88, PML, PRFI,
SAXO2, STAT3, TERC, TNFRSF13B.




GENE FUSIONS:

Acute Leukemia of Ambiguous Lineage: ABL1, AFF1, BCR, CT45A2, ETV6, EWSR1, GPHN, KMT2A, MLLT10, MNI,
NUP214, PBX1, SET, TCF3, ZNF384.

Acute Lymphoblastic B Cell Leukemia: ABL1, ACTN4, AFF1, AFF3, AFF4, BCR, BTBDI18, EPS15, ERG, ETV6, EWSR1,
FUS, GAS7, JAK2, KMT2A, MAPRE1, MLLT1, NUP214, PAX5, PBX1, PCMI1, RUNXI, SET, SSBP2, TCF3, ZNF384.

Acute Lymphoblastic Leukemia (ALL): ABL1, ABL2, ACTN4, AFF1, AFF3, AFF4, AGGF1, ASNS, ATF7IP, AUTS2,
BCL9, BCR, BTBD18, CASC5, CREBBP, CRLF2, CSFIR, DDX3X, EBF1, ELL, ELN, EML1, EP300, EPS15, ESRRB, ETV6,
EWSRI1, FGFRI1, FGFR1OP, FLT3, FOXO4, FOXP1, FRYL, GAS7, GPHN, HLF, HNRNPULI, INPP5D, JAK2, KMT2A,
KMT2E, LNP1, MAML2, MEF2D, MLLTI, MLLT10, MLLT3, AFDN, MN1, MNX1, MYC, NCOA2, NOTCH]I,
NUP214, NUP98, P2RY8, PAX5, PBX1, PCMI1, PDGFRB, PICALM, PML, PRDM16, RAP1GDS1, RARA, RCSDI,
RUNXT, SALL2, SET, SFPQ, SPI1, SSBP2, STIL, STMNI, TAF15, TALI, TCF3, TCF7, TET1, USP9X, ZBTB16, ZMIZ1,
ZMYM2, ZNF384, ZNF521.

Acute Lymphoblastic T Cell Leukemia: ABL1, BCR, CASC5, ETV6, JAK2, KMT2A, MLLT1, MLLT10, AFDN,
NOTCHI1, NUP214, PBX1, RUNXI, SET, STIL, TAL1, TCF3.

Acute Monoblastic Leukemia: KMT2A, MLLT10, PICALM.

Acute Myeloid Leukemia (AML): ABI1, ABI2, ABLI, AFF1, AFF4, ALK, ANLN, ARHGAP26, ARHGEF12, BCOR, BCR,
CASC5, CBFA2T3, CBFB, CBL, CCDC88C, CEP170B, CHDI1, CHIC2, CREBBP, DAB21P, DDX10, DEK, DHH, ELL,
EP300, EPS15, ERG, ETV6, FGFRI, FIPIL1, FLNA, FNBP1, FOXO3, FOXO4, FRYL, FUS, GAS7, GATAI, GLIS2,
GPHN, HAUST, HOXA9, HOXC11, HOXC13, HOXD13, IRF2BP2, JAK2, KAT6A, KDM5A, KIAA1524, KMT2A,
LASP1, LNP1, LPP, LYN, MAML2, MECOM, MKL1, MLF1, MLLT1, MLLT10, MLLTT1, MLLT3, AFDN, MLLT6, MNT1,
MNX1, MYB, MYHI11, MYOTF, NCKIPSD, NCOA2, NF1, NPMI1, NSD1, NTRK3, NUMAT1, NUP214, NUP98, PBXI,
PCM1, PDGFRA, PDGFRB, PDS5A, PHF23, PICALM, PML, PRDM16, PRRX1, PSIP1, PTPRR, RANBP2, RARA,
RBM15, RHEBLI, RPL22, RPNT, RUNX1, RUNXI1TI, SARNP, SEPT2, SEPT5, SEPT6, SEPT9, SET, SH3GL1, SORBS2,
STAT5B, TAF15, TCF3, TET1, TFG, TOP1, TOP3A, TRIP11, UBA2, USP42, WHSCILI, WTIP, ZBTB16, ZFYVEI19,
ZNF384.

B Cell Prolymphocytic Leukemia: MYC.
Burkitt Leukemia: MYC.
Chronic Lymphocytic Leukemia (CLL): MYC, NOTCH].

Chronic Myeloid Leukemia (CML): ABLI, BCR, CCDC88C, ETV6, JAK2, MECOM, MNI1, NDE1, PCM1, PDGFRB,
RUNXT.

Chronic Myelomonocytic Leukemia (CMML): CREBBP, ELL, ETV6, KMT2A, MNL1.
Lymphoblastic Leukemia: AFF1, KMT2A.

Myelodysplastic Syndromes (MDS): ABL1, ACTN4, ALK, CASC5, CREBBP, DEK, ERG, ETV6, FRYL, FUS, HOXD13,
JAK2, KMT2A, LNP1, MAML2, MECOM, MLF1, MN1, MNXI1, NDE1, NPM1, NUP214, NUP98, PCM1, PDGFRB,
PRDMI16, PTPRR, RANBP2, RUNX1, RUNXITI1, TOPI.

Myeloproliferative Neoplasms (MPN): ABL1, ACSL6, BCR, ETV6, FGFR1, FGFR1OP, FIP1L1, FLT3, HOXA9,
HOXD13, JAK2, LYN, MECOM, MLF1, MN1, NPMI, NUP98, PDGFRB, PSIP1, RARA, RUNXI1, TNIP1, ZMYM2.

Plasma Cell Leukemia: MYC.

T Cell Prolymphocytic Leukemia: MYC.

T-Cell Acute Myelocytic Leukemia: KMT2A, MLLT10.

Other Leukemias: IKZF3, PDCD1LG2, PRKG2, ROS1, SETD2.



Ordering Information

Product Contents Cat. no.
QIlAseq Multimodal Panel (12) Kit containing all reagents (except indexes) for 333932

multimodal (DNA and RNA) sequencing; fixed

small panel for a total of 12 samples: 12 DNA and

12 RNA libraries
QIlAseq Multimodal Panel Kit containing all reagents (except indexes) for 333935
(96) multimodal (DNA and RNA)
QlAseq Multimodal HC Panel  Kit containing all reagents (except indexes) for 333942
(12) multimodal (DNA and RNA) sequencing; fixed high

content (HC) panel for a total of 12 samples: 12

DNA and 12 RNA libraries
QlAseq Multimodal HC Panel  Kit containing all reagents (except indexes) for 333945
(96) multimodal (DNA and RNA) sequencing; fixed high

content (HC) panel for a total of 96 samples: 96

DNA and 96 RNA libraries
QlAseq Multimodal Custom Kit containing all reagents (except indexes) for 333955
Panel (96) multimodal (DNA and RNA) sequencing; custom

panel for a total of 96 samples: 96 DNA and 96

RNA libraries
QIlAseq Multimodal Index | Box containing oligos, enough to process a total of 333982
SW (12) 12 samples, for indexing up to a
QlAseq Multimodal HT SW Box containing oligos, enough to process a total of 333986
96 UDI 96 samples, for indexing up to a total of 96 samples

(96 for DNA and 96 for RNA) for multimodal

panel sequencing on lllumina platforms. Note: For

Separated Enrichment Workflow (SW) for Targeted

Enrichment
QlAseq Multimodal Index | Box containing oligos, enough to process a total of 333962
(12) 12 samples, for indexing up to a total of 12 samples

(12 for DNA and 12 for RNA libraries) for

multimodal panel sequencing on Illumina

platforms. Note: For Combined Enrichment

Workflow (CW) for Targeted Enrichment
QlAseq Multimodal HT CW/ Box containing oligos, enough to process a total of 333979
96 UDI 96 samples, for indexing up to a
Related products
QlAseq DNA QuantiMIZE qPCR assays for optimizing amount of input DNA 333414
Assay Kit and PCR cycling conditions for targeted enrichment

of FFPE DNA
QlAamp® DNA Mini Kit (50) For 50 DNA preps: 50 QlAamp Mini Spin Columns, 51304

QIAGEN Proteinase K, collection tubes (2 mL),
reagents and buffers



Product Contents Cat. no.
QlAamp Circulating Nucleic For 50 DNA preps: QlAamp Mini Columns, Tube 55114
Acid Kit (50) Extenders (20 mL), QIAGEN Proteinase K, carrier

RNA, buffers, VacConnectors, and collection tubes

(1.5 mL and 2 mL)
AllPrep DNA/RNA Mini Kit For 50 minipreps: AllPrep DNA Spin Columns, 80204
(50) RNeasy Mini Spin Columns, collection tubes,

RNase-free water, and buffers
AllPrep DNA/RNA FFPE Kit 50 RNeasy MinElute Spin Columns, 50 QlAamp 80234
(50) MinElute Spin Columns, collection tubes, RNase-

free reagents, and buffers
PAXgene Blood DNA Kit (25) Processing tubes and buffers for 25 preparations 761133
PAXgene Blood RNA Kit (50) 50 PAXgene Spin Columns, 50 PAXgene Shredder Inquire

Spin Columns, processing tubes, RNase-Free DNase

I, RNase-free reagents and buffers

QIlAseq Multimodal Panels are intended for molecular biology applications. These products are not

intended for the diagnosis, prevention or treatment of a disease.

For up-to-date licensing information and product-specific disclaimers, see the respective QIAGEN kit
handbook or user manual. QIAGEN kit handbooks and user manuals are available at www.giagen.
com or can be requested from QIAGEN Technical Services or your local distributor.

Trademarks: QIAGEN® (QIAGEN Group)
1100784 02/2016 © 2016 QIAGEN, all rights reserved.

www.giagen.com Canada = 800-572-9613 Ireland = 1800 555 049
China = 8621-3865-3865 Italy = 800-787980
Denmark = 80-885945 Japan = 03-6890-7300
Australia = 1-800-243-800  Finland = 0800-914416 Korea (South) = 080-000-7145
Austria = 0800/281010 France = 01-60-920-930 Luxembourg = 8002 2076
Belgium = 0800-79612 Germany = 02103-29-12000 Mexico = 01-800-7742-436

Brazil = 0800-557779 Hong Kong = 800 933 965 The Netherlands = 0800 0229592

Norway = 800-18859
Singapore ®1800-742-4368
Spain ®91-630-7050

s I 1 1 I
Switzerland = 055-254-22-11

UK = 01293-422-911 QI AGEN
USA = 800-426-8157
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