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Genomic Analysis

Whole exome sequencing (WES) was performed on
pretransformation enroliment biospecimens from 114
patients with and 340 patients without transformation

Introduction Results
Polycythemia vera (PV) is characterized by clonal Ta_ble 1. Enrollment Demographics and Clinical Characteristics in Patients Figure 4. JAK2V617F VAF by Cytogenetic Status at Chromosome 9p (A)
erythrocytosis and activating JAK2 mutations; >90% With Transformed and Nontransformed PV and Association Between JAK2V167F VAF and the Level of Allelic
of patients harbor a JAK2V617F driver mutation’ Transformed PV Nontransformed PV Imbalance at Chromosome 9p (B)

) Characteristic (n=114) (n=340)
Copy neutral IOSS_ of heteroz;_/gosny (CN_LOH) a_t Age at enrollment, median (range), years 69.0 (32, 92) 68.0 (31, 95) A
chromosome 9p is common in PV and leads to increased 265 years, n (%) 71(62.3) 223 (65.6) 1.0 4
JAK2V617F variant allele frequency (VAF) Male, n (%) 65 (57.0) 181 (53.2)
Studies suggest treatment-induced reduction of VAF is Time from PV diagnosis to enrollment, 72(0,341) 5.0, 385) 0.8 -
associated with improved outcomes, including decreased median (range), years
. . 1 0,
thrombotic events and transformation23 PV risk at enrollment, n (%) N
_ _ o High risk 97 (85.1) 288 (84.7) < 064
It is unclear if quantitative VAF and CN-LOH at History of TE at enrollment, n (%) 36 (31.6) 95 (27.9) e
chromosome 9p are predictive of clinical outcomes PV treatment at enrollment, n (%) %
Watchful waiting only 7(6.1) 18 (5.3) < 044
<
Phlebotomy 21 (18.4) 78 (22.9)
1 1 Hyd 41 (36.0 114 (33.5
Objective yoroxyurea o .0 (5 02-
Hydroxyurea and phlebotomy in combination 21 (18.4) 96 (28.2)
. : . Other* 24 (211 34 (10.0
To use clinical and genomic data from the Prospective : - el [
. . . . . Hematocrit >0.45 L/L at enroliment, n (%) 39 (34.2) 120 (35.3) 0.0 -
Observational Study of Patients With Polycythemia Vera in WE 10 ” ; T T T
US Clinical Practices Trial (REVEAL; NCT02252159) to © count T at eolimen. 1 (%) g 1029 CN-LOHatgp  Gainp Neither Gain
luate JAK2V617E VAF d', t ft f " Platelet count >400x109/L at enrollment, n (%) 32 (28.1) 128 (37.6) (n=283) (n=13) nor LOH at 9p
DAl ] . 2 & pre [aielrie ranS_ Orma (i Values that are significantly different between transformed vs nontransformed cohorts (P<0.05) are shown in bold font. B . (n=138)
to mye|0flbrOS|S (M F), and to evaluate the association of *Other” includes treatments such as ruxolitinib, recombinant interferon-alfa, pegylated recombinant interferon-alfa, busulfan, and anagrelide. 1.04 ,
c 0 PV, polycythemia vera; TE, thrombotic event; WBC, white blood cell. ' .
CN-LOH with JAK2V617F VAF and transformation o g
Patient demographics and clinical characteristics at 0.8 v
. & Gk,
enrollment are shown in Table 1 * m%,:f“{’*‘%*
L 5%
Median peripheral whole-blood JAK2V617F VAF at S g6- C LR
c o/ g g [T &
enrollment was a significant predictor of transformation = .
- = > *,**** *
Study Design (Figure 3A, P=0.014) % 0.4 s
= A
REVEAL is a prospective, observational, open-label study P_rev_?lencle ?]f %N'L_OH at chrorr;]osome ?p wa;; also s
of patients with PV across 227 US community and SI':Q”' |car;tBy F:goeor:;gSpatlents who transforme 0.2 S
academic study sites (NCT02252159; Figure 1)* (Figure 3B, P=0. ) )
Of 2510 patients enrolled in REVEAL,1524 had an . o _ 00 C - jeax
AeT - - Without Disease Transformation ' ' ' ' ' '
droplet dlgltal p0|ymerase chain reaction (ddPCR) Allelic Imbalance (Deviation From Perfect Heterozygosity)
114/1524 patients had transformation during the study
based on m0d|f|ed World Health Organization Criteria A P=0.014 (Wilcoxon test) CN-LOH, copy neutral loss of heterozygosity; LOH, loss of heterozygosity; VAF, variant allele frequency.
(Figure 1) 1.0
The presence of LOH at chromosome 9p is associated
- 1 REVEAL Studv Des 0.5 with transformation (P=0.0335, Fisher exact test; Table 3;
'gure 1. udy Lesign Figure 3B), and the presence of copy number gain at
v 06 chromosome 9p is associated with lack of transformation
<< .07 .
o p—— > (P=0.0451, Fisher exact test; Table 4)
ata collected in the L
- 0 N L] L] L] .
Select"f:;‘if::’cmew usual care setting S |, Hematologic characteristics, SNV/small indels, and
- >18 years of age < CNV/LOH may predict disease transformation in patients
. : D .
: ;22?:2:22? ge\;mmed Optional peripheral blood collection 0.2 Wlth PV
(every 12 months) :
« Under physician care and o )
?eirl];i/ actively managed Table 3. Association Between LOH at Chromosome 9p and Disease
of Day 1 236 Months | .
e A Endof observaton 0.0 | j Transformation Status
Nontransformed Transformed Transformed PV Nontransformed
r ) (n=340) (n=114) (n=114) PV (n=340)
Criteria for Disease Progression on Study*
« Death owing to MF/MDS/AML B LOH at chromosome 9p 81 202 28.6% (n=81/283)
’ EEVZ%O;S/SEir;gnzp;ant:?;fgzbynf:?0202x(1)g9\//XBC eount AL 1007 No LOH at chromosome 9p 33 138 19.3% (n=33/171)
 Bone marrow biopsy with fibrosis grade =2 or pathologic diagnosis of MF P=0.0335 (Fisher exact test) Significant values are shown in bold font.
o Circulating blasts >1% and new/worsening splenomegaly S ! !
- 80
- J &
S Table 4. Association Between Copy Number Gain at Chromosome 9p and

Progression criteria defined for use in this analysis have not been validated across other studies. *Laboratory values were required ; Dlsease TranSformatlon Status

from =1 time point. 9

AML, acute myeloid leukemia; Hb, hemoglobin; MDS, myelodysplastic syndrome; MF, myelofibrosis; PV, polycythemia vera; = Transformed PV Nontransformed

WBC, white blood cell. o (n=114) PV (n=340)

o

§ Gain at chromosome 9p 0 13 0% (n=0/13)

2

g No gain at chromosome 9p 114 327 25.9% (n=114/441)
o

Significant values are shown in bold font.

Random forest classifiers based on individual molecular

. Nontransformed Transformed : : : : .
(control cohort), propensity score matched (1:3) by age, (1=340) (n=114) features and their combinations were trained to predict
sex, PV duration, body mass index, and thrombosis history patients at high risk of disease transformation (Figure 5)
(Flgure 2A) .BZ¥estdenot§ the firstjan@ Fhird quallrtiles, white dots represent the median (nontransformed, 0.52; transformed, 0.71), and the whiskers |ntegrati0n Of JAKZ VAF W|th CN-LOH and nondriver
1 1 1 Indicate maximum and minimum values.
V\IIEth was tperformed uscljngttl«:]e-;lguorglna (galred-endzj . Chrdp, chromosome 9p; CN-LOH, copy neutral loss of heterozygosity; VAF, variant allele frequency. somatic mutations in a subset of 26 myeloid-related genes
platiorm at an ayerage ) epth O an processe using resulted in superior prediction of patients at high risk of
Genome Analysis Toolkit (GATK) best practices - | - . | t disease transformation
o : ; revalen togenetsi normalities wer nsistent
Copy number variation (CNV) was called using GATK’s witeh a eblicseh(e)d(ziya?agien Ii\/% ?Talcc))le za) es were consiste
somatic CNV workflow pu Fi 5 ROC C for Transf tion Predicti
oy .. = i igure 9. urve 1or iransrormation rFrediction
LOH events were detected by fitting the allelic imbalance (CjJ()tpytnlérr_lber ?alr][ at (r:]hrczlr_goscir?e 9pfwas only g
of common single-nucleotide polymorphisms (SNPs) to the etected In patients who did hot transtorm 00
circular binary segmentation algorithm5 — In general, cytogenetic events were not frequent. The /_//—
For CNV and LOH calling, we applied comprehensive most common event was deletion in chromosome 20q _ 7
filtering criteria such as size and number of SNPs = 07 — /
: i ) . . 7
supporting the event Table 2. Frequency of Cytogenetic Events in Patients With Transformed 3 = |
CN-LOH was defined as segments without significant and Nontransformed PV 2 0 —
. . [+ .
Overlap with any CNV call (Flgure ZB) Transformed PV Nontransformed PV Total ;
Cytogenetic Event, n (%) (n=114) (n=340) (n=454) = Group
Ay CNV 17 (14.9 516 3 (156 S 0.25 = JAK2 VAF; Myeloid Genes; LOH
Figure 2. Genomic Analysis (A) and CNV and LOH Calling (B) ny ) %6 (16.9) r3(156) g Myeloid Genes
del(20)q 9(7.9) 20 (5.9) 29 (6.4) = = JAK2 VAF
| — LOH
A B +9/9p 0 13 (3.8) 13(2.9) 0.00
+8 2(1.8) 6(1.8) 8(18) 0.00 0.25 0.50 0.75 1.00
1q 1(0.9) 2(0.6) 3(0.7) False Positive Rate (1-Specificity)
En_rolled LO_H CNV CNV, copy number variation; PV, polycythemia vera.
(N=2510) calling calling JAK2 VAF; Myeloid Genes;
Parameter (95% CI) LOH JAK2 VAF LOH
283 patients (62%) had CN-LOH, 13 (3%) had a copy AUC . 6%-8897) 0 5‘;-70593) . 3%-50373) o 3%5876)
Y ~N number gain, and 138 (30%) had no chromosomal 063 063 0364 0273
. - Sensitivity : : : i
Available biospecimen Filtering Filtering abnormality at chromosome 9p (Figure 4A) (0'35{;31'85) (o.iséféfss) (0.:)5%;65> (0'1)052557)
at earoliment and —  Most patients with JAK2V617F VAF >0.5 had CN-LOH; Specifiy (0.85,099) 07,007 (063,08 (070,084
i however, JAK2V617F VAF <0.5 did not rule out 0.875 0.700 0.304 0.375
JAK2VETTF mutation PPV 0.53,0.98 0.40, 0.89 0.16, 0.51 0.14,0.69
(n=1524) X x absence of CN-LOH L s ) 04595 WC - 0 . )
J Final Final - _ . NPV s 074005 (081,08 (06088
LOH CNV — Level of allelic imbalance significantly correlated with (0 029 (074,055 el o305
Pripﬁnzitg SCOC;e calls calls JAK2VV617F VAF (n=283, Spearman’s rho ~096, AU(;, area querFt{rgaCcurve;.Cl,confidgnce Lnterval;lLC.)H,VI/c-)\st of hetero”zylgc;sity; NPV, negative predictive value; PPV, positive
1:3 matched based on < -16 . predictive value; , receiver operating characteristic; , variant allele frequency.
oroponsiy age, sex, BM| time P<2.2x10-'°) (Figure 4B)
score from diagnosis, HCT,
matched WBC, and TE history .
at enrollment CO"CIUS'O“S
. ' Patients who transformed had higher JAK2V617F The presence of CN-LOH at 9p can be integrated with VAF
Transformed PV Nontransformed PV Merged VAF compared with patients who did not to better estimate the zygosity of JAK2V617F and improve
(n=114) (n=340) CNV+LOH calls transform; however, this feature alone understanding of mutant vs wild-type cell fractions
fLOHcall does | If LOH call overlaps is not sufficient to predict transformation Integration of mutations in myeloid genes, LOH, and JAK2
not overlap with with CNV calls/only CN-LOH at chromosome 9p significantly impacts VAF together improves prediction of patients at high risk of
CNV calls CNV calls T - -
JAK2V617F VAF; both are predictive of disease transformation
transformation from PV to MF Additional genetic data and clinical data will be integrated
Copy gain at chromosome 9p is associated with into this model to improve prediction of transformation as
Genome lack of transformation well as validation in an independent cohort of the model
WES data from .
alignment and
enroliment .
. ) variant
biospecimens analysis
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