Next Generation Sequencing Demonstrates Clinical Utility and Increased Sensitivity in Detection of
lgVH Somatic Hypermutation in Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma (CLL/SLL)
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Chronic Lymphocytic Leukemia/Small lymphocytic NGS: /GH framework 1V-J amplicon libraries were prepared using * SS-PCR failed to detect a clonal population in 5/25 Evaluation of IgVH SHM status using NGS is feasible
_ Invivoscribe panel primers, PGM adapters, and patient sample DNA. luated (20% h NGS detected cl | _ T _ _ _
lymphoma (CLL/SLL) is the most common Pooled libraries were quantified and sequenced on the lon Torrent PGM™ cases evaluate (20%), w ereas, etected clona for routine clinical testing in the private reference
leukemia diagnosed among adults in Western instrument, with generated FASTQ files analyzed by LymphoTrack® PGM* populations In all 25 cases studied. laboratory setting and confers significant advantages
Fri d i ated with het Software (Version 2.0). A = 4-fold difference between first and third most o _ _ rraditi | rhodol .
C(.)U.ﬂ res ana Is associated wi _ = erogenepus abundant /GH sequences defined clonal read data,® and IgVH somatic * V3-21 gene utilization was detected by NGS in 1 of the 5 over traditional metnoaologles.
clinical outcomes. IgVH somatic hypermutation hypermutation status was resulted in accordance with recommended CAP cases for which SS-PCR failed to detect a B-cell clone. . NGS may show improved sensitivity in detection of
. T
SHM) status is a primar mponent of the CLL reporting guidelines. . . .
( ) raty a primary component o < C e Accuracy: NGS demonstrated 100% concordance with SS- clonal populations compared to Sanger Seguencing.
International PFOQHOStIC Index (CLL-|P|) WOI’kIr‘g Sanger Sequencing (SS): Samples were previously tested at an outside PCR among evaluable cases where SS-PCR did not fail to | |
group formulation for disease risk stratification. national reference laboratory. Patient sample RNA was extracted and reverse 5 | | At * DNA is an acceptable specimen substrate for NGS
transcribed into cDNA followed by rtPCR amplification using VH leader and etect a clonal population. - ST : :
Unmutated |9VH has been established as a strong JH primers. |dentified clonal VH sequences were searched against a known .. . o |9V|—| SHM detectlon, llmltmg practlcal constraints
and independent predictor of adverse clinical database for homology. IgVH homologies were defined as follows: * NGS Limit of detection: ~3% clonal B-cells (data not typically associated with RNA based testing.
: : >98% = unmutated, 97%-98% = borderline, <97%=mutated. CLL clones were shown) S _
Prognosis and reduced overall survival. required to comprise at least 50% of total analyzed B-cells. o e NGS S|gn|f|c:antly streamlines Iaboratory workflow:
* NGS Precision: 100% (data not shown) " 9 inical ting is feasibl
T : ZAP-70: Flow cytometry was performed on a Beckman Coulter Navios ° ree Aaay CliniCal reporting IS reasiole.
C|IﬂI.C.a| Iabor_atory evaluation of IgVH SHM status instrument utilizing ZAP-70 Clone 1E7.2 (Invitrogen). T and NK-cells served  Strength of agreement between NGS and ZAP-70 assays | | S
tradltlonglly |nyolves rt-PCR followed oy Sénger gs;pte;nal 1c::olrlwtrol s:zbsp;)pulati?[ns. gg1§;§CDg+ Iz-cle_ll ZA<F2>—O79 resultstwere was 0.64 (Good), whereas, SS-PCR and ZAP-70 assays e ASsay hands on time is minimized (<5 hours).
efined as follows: % = positive; 20-25% = borderline; % = negative. L.
Sequencing using RNA extracted from patient P J showed moderate agreement (0.535) (Kappa statistic).

« Batch multiplexing of patient samples facilitates

eripheral blood or bone marrow aspirate samples, R ) |
DETIP ¥ X significant reductions in cost and labor.

however RNA lability places significant burden on
the submitting physician to ensure specimen transit
time Is minimized. Furthermore, Sanger Sequencing
IS time and labor intensive, and sensitivity of IgVH
SHM detection may be limited for low abundance
CLL/SLL clones. ZAP-70 expression by flow
cytometry has therefore been widely utilized as

a surrogate marker for IgVH SHM status. Positive

54yo male with CLL/SLL presenting with hyperleukocytosis (WBC 302 k/uL, ALC
285.15 k/uL). Peripheral blood flow cytometry demonstrated a CD5+ monoclonal B-

cell population with a CLL/SLL immunophenotype (CD45+, CD19+, CD20+, CD5+, ® N G S Sam p | — | N p ut req U | remen ts are m | N | ' | Zed .

CD10-, CD23+, FMC7-/+, CD38-, HLA DR+, slg kappa+, CD200+)(92% of sample, 98%
of lymphocytes). FISH studies revealed trisomy 12 and del(13q). SS IgVH SHM testing LN 1 " " "

was performed at an outside national reference laboratory and was reported as Cl I n I Ca | |y Va | I d N G S res u |ts m ay be O bta I n ed u S I n g
“No clonal population detected.” NGS IgVH SHM testing revealed 100% IGH

| e - - - sequence homology, confirming IgVH un-mutated status, and V3-21 gene 1 m | Of p e rl p h e ra | b | O O d O r b O n e m a r rOWJ O r O - 02 5 IJ g
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utilization was also detected - a known adverse prognostic indicator in CLL/SLL.
Surrogate markers of IgVH SHM status including ZAP-70 and CD38 were negative in D N A .
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CEP12x3(Aqua) Clonal B-cell VDI utilization: V3-21 this case.
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e NGS data output Is automated and non-
subjective, and may include relative freguencies of
clonal /IGH reads, percentage homology to most

Sample Type Absolute
Lymphocyte
Count (k/pL)
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: T2y PB-EDTA 40.9 83 Trisomy 12 ND ND NEGATIVE NEGATIVE V1-69 V1-69 99.65 100 p : : : ,
unmutated disease and an unfav_ora.ble Cllnlca_l PB-NAH 91.5 87 No alterations - : BORDERLINE BORDERLINE V5-51 V5-51 97.92 97.35 and VH gene utilization prOflleS of patient read data.
course.? Unfortunatel y, stan dardization for this PB-EDTA 47.76 NA No alterations ND ND NEGATIVE NEGATIVE V1-2 V1-2 100 100
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fhe flow cyto - etry list mode data may he hi . R |y BM-EDTA 49.97 53 ND (not done) + + - dF;E:J:E:uEaﬁnn NEGATIVE - V4-30 100
_ _ _ _ _ o _ =~ _ PB-EDTA 50.33 47 Trisomy 12, del(13q) ND + detected POSITIVE NA V3-11 NA 100 1. International CLL-IPI working group. An international prognostic index for patients with chronic
SU bj ective , CO Nntributin g to si an ificant variabil Ity N PB-EDTA Ne! ?;:i;ame 18.5 Low level TP53 loss ND " POSITIVE POSITIVE V3-23 V3-23 95.83 95.59 ;yOTg ?Sﬁngg)e:;';(g_eg'gi.a (CLL-IP1): a meta-analysis of individual patient data. Lancet Oncol.
Cl | ﬂICa| I’epOI’tI n93 S|g N IfICa ﬂt d |SCO I’dance betweeﬂ PB-EDTA 285.15 92 Trisomy 12, del(13q) . ND Hu:ln:::ﬂ;;ﬂ::latlnn NEGATIVE NA V3-21 NA 100

2. Rassenti et al. ZAP-70 compared with immunoglobulin heavy-chain gene mutation status as

: BM-EDTA 25.8 76 ND . Borderli NEGATIVE NEGATIVE V3-11 V3-11 100 100 - . . . . .
ZA P'7O expression patterns = nd eXpeCted IgVH S H M NEDTA 25 ° e ) 0 sze NESATIVE ESATVE s s 07 95 0 a6 ;6pge5<1:|(|g§og903f Sgl;ease progression in chronic lymphocytic leukemia. N Engl J Med. 2004 Aug
' 11923 ATM loss, ! OIS I
results may a_lso be seen and haS been attrl buted AV NAH . o de'fﬁqj;;fl'g‘;? 12, R NEGATIVE NEGATIVE o Vs . 100 3. Wilhelm C, Neubauer A, Brendel C. 2006. Discordant results of flow cytometric ZAP-70
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