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Multiple myeloma is an incurable haematologic malignancy. Therapeutic
advances continue to improve overall survival, but there remains a need for the
ongoing development of novel treatment approaches. Activating mutations in the
RAS mitogen activated protein kinase pathway (RAS-MAPK) are present in
approximately 50% of cases. These mutations function as secondary oncogenic
drivers and are thought to play a significant role in disease progression, as these
mutations are virtually never seen in the precursor condition monoclonal
gammopathy of uncertain significance (MGUS) and have a higher prevalence at
relapse. Additionally, the t(4;14) translocation is present in approximately 15% of
cases, which signals via inputs into the RAS-MAPK. Together, this provides the
rationale for therapeutically targeting the RAS-MAPK. Trametinib is a small
molecule inhibitor directed against MEK, a kinase belonging to the RAS-MAPK.
Herein we investigate a potential role of MEK inhibition with trametinib in MM.

We show trametinib inhibits proliferation in human myeloma cell lines (HMCLSs)
that harbour %&' mutations (%&' (). This effect is mediated by abrogation of
signalling through the RAS-MAPK with loss of phosphorylated ERK, cell cycle
arrest at Go1in )*+ wild type cells, and loss of nuclear accumulation of both ERK
and cyclin B. Despite the loss of phosphorylated ERK in all HMCLs, virtually no
effect is observed in either t(4;14) or WT (neither RASM or t(4;14)) HMCLs with
trametinib monotherapy. In a %&' ( murine xenograft model, trametinib
monotherapy delayed tumour progression, but did not improve survival. Further,
treatment with trametinib in combination with dexamethasone results in
synergistic cytotoxicity in %&' ( HMCLs and a single t(4;14) HMCL. As such we
find %&' ( to be a predictive of MEK inhibitor sensitivity and that MM exhibits

oncogenic addition %&' ¢ .

We interrogated global kinase changes in response to trametinib treatment,
identifying both CK2 and BCL-2 activity as causes of early resistance to
trametinib. Trametinib treatment in combination with silmitasertib (an inhibitor of
CK2) causes synergistic cytotoxicity in %&' ¢ HMCLs, and induced a cytostatic
response in t(4;14) HMCLs. Trametinib in combination with venetoclax (an

viii



inhibitor of BCL-2) results in synergistic cytotoxicity in %&' ¢ and t(4;14) HMCLs
that express phosphorylated BCL-2 at baseline, identifying this as a potential

biomarker of sensitivity to the combination.

Using RNA-sequencing we recapitulated the findings of MEK-inhibitor sensitivity

gene signatures identified in other solid tumours.

Finally, we show that azacitidine pre-treatment of t(4;14) HMCLs resulted in
profound sensitisation to subsequent treatment with trametinib. We demonstrate
DNMT3b, a known target of azacitidine, is overexpressed in t(4;14) HMCLs and
predicts sensitivity the combination. In a t(4;14) murine xenograft model
treatment with azacitidine followed by trametinib significantly delayed tumour
growth. Despite this, the combination failed to prolong survival compared to

azacitidine alone.

Collectively, our results confirm inhibiting the RAS-MAPK with the MEK inhibitor
trametinib as a feasible, targeted therapeutic strategy in MM. Combination
therapy can optimise the response to MEK inhibition, from cytostatic to cytotoxic.
Our findings represent a novel approach in the treatment of MM, and support

further clinical evaluation of MEK inhibition in MM.



F$52(/(&!." )

This thesis contains no material which has been accepted for the award of any
other degree or diploma at any university or equivalent institution and that, to
the best of my knowledge and belief, this thesis contains no material previously
published or written by another person, except where due reference is made in
the text of the thesis.

Signature: ...
Print Name: ......................

Date: ..o



( 5+"\2$F'$*$"&% )

| would firstly like to thank my PhD supervisor Professor Andrew Spencer, for his
insight in all matters myeloma, his guidance, support and persistence throughout
this project. To Dr Tiffany Khong, who has taken a scientific novice and taught
him everything needed to become a laboratory researcher, and for being a friend
as much as a supervisor. To Dr Sridurga Mithraprabhu for her scientific insight

and teaching me scientific rigour.
| would also like to thank loanna Savvidou for her support, friendship and
philosophy. To both Brianna Xureb and Sophie Whish who have helped with oh

so many mice. To all the members of MRG and the ACBD who have helped along

the way.

And finally, to Callum, for supporting me and putting up with this for four years.

Xi



31-215&1."%  )N)5."0$/$"5$  )( -%&/(5&% )F1/m )
5(CFF@&L$ )

SNENIENIEN

,-.-10123/45678-684/48-87/9:;#:<7.=2/4)2-7.1-25.37/57%&X&?@7
)3/0A3174604B4/49a¢ Hocking, Sophie Whish, Sridurga Mithraprabhu,
Tiffany Khong, Andrew Spencer. European Haematology Association
2018, poster presentation

,-.-10123/45678-684/48-87/9:;#:<1=2/4)2-7.1-25.37/57%&' {&?@7
)3/0A3174604B4/49a¢ Hocking, Sridurga Mithraprabhu, Tiffany Khong,
Andrew Spencer. Haematology Association of Australia (HAA) 2017, oral
presentation

S Mithraprabhu, T Khong, M Ramachandran, A Chow, D Klarica, L Mai,

S Walsh, D Broemeling, A Marziali, M Wiggin, J Hocking, A Kalff, B

Durie, A Spencer. DAEF=23/46G7/=.5=E7,H&73632184871-.568/E3/-878)3/4327
.=13/4563270-/-E5G-6-4/17/03/7TF546F41-87A4/07148-38-7E-23)8-7467.1:25.3
Leukemia 2017; 31:1695-705

Jay Hocking, Sridurga Mithraprabhu, Anna Kalff, Andrew Spencer. J4K=417
B45)84-87L5E724K=417/=.5=E8M7-.-EG46G7)5/-6/43275L7FAEF=23/46 G7LE--76=
3F417-N32=3/4567L5E7/0-7.363G-.-6/75L70-.3/525G4F7.324G636F4-8

Cancer Biol Med 2016 13(2):215-25

O3EG-/146G7/0-7Y4&?@ 7467 (=2/YR-7(1-25.37A4/07'.3227(52-F=2-7
P604B4/5B8y Hocking, Tiffany Khong, Daniella Brasacchio, Sridurga
Mithraprabhu, Jake Shortt, Andrew Spencer. Inaugural National
Myeloma Workshop 2016, Plenary oral presentation

O3EG-/46G7/0-7%8&?@7467(=2)2-7(1- 25.37A4/07'.3227(52-F=27
P604B4/5B88y Hocking, Tiffany Khong, Daniella Brasacchio, Sridurga
Mithraprabhu, Jake Shortt, Andrew Spencer. Haematology Association of
Australia 2015, poster presentation7

Xii



21%8&).0 )0I'1/$% IN)&(-2$% )

0:;;M9@)PAFhe RAS-MAPK in the active state 6
0:;M9@)PANegative feedback loops of the RAS-MAPK 25

0:;M9@)SAlPleat map of ATP assays of HMCLs treated with MAPK pathway

inhibitors 46
0:;;M9@)SABBFR3 expression in t(4;14) HMCLs 47)
0:;M9@)SA&II proliferation 49
0:;M9@)SAd)I death analysed by PI flow cytometry 50)
0:;M9@)SAWRIsphorylated & total ERK with & without trametinib 1uM at 24
hours 51
0:;;M9@)SATEIl cycle Go/1 arrest in MM1s & NCI 52)
0:;M9@)SAWuction of p27 in MM1s 53)
0:;M9@)SACytoplasmic to nuclear translocation of ERK, 24 hours treatment
with trametinib 1uM 56
0:;M9@SAYB)ytoplasmic to nuclear translocation of cyclin B, 24 hours treatment
with trametinib 1uM 58
0:;M9@)SABLombination of trametinib & dexamethasone at 72 hours 60)
0:;M9@)SAPBIsease pattern of MM1s murine xenograft 61)
0:;M9@)SAPRIsease bioluminescence measure over time in MM1s 62
0:;M9@)SAPShrvival curves of MM1s xenograft treated with trametinib  62)
0:;M9@)SAPDIsease pattern of U266 murine xenograft 63)
0:;M9@)SABWDIsease bioluminescence measure over time in U266 63)

0:;M9@)FA BSurvival curves of U266 xenograft with combination treatments

64
0:;M9@)BPBRepresentative PepCHIP® images 73
0:;M9@)BQD)pt plot comparing PepCHIP® data of sensitive & resistant HMCLs

74
0:;M9@)BSIPeptide spots/pathways enriched in resistant HMCLs 74
0:;;MO@)UAOK2! is overexpressed in HMCLs compared with normal CD138+
cells 75
0:;M9@)BW8ynergistic cell death in HMCLs treated with the combination
trametinib & silmitasertib in HMCLs 76
0:;M9@)UAT&II counts of combination trametinib & silmitasertib t(4;14) HMCLs

76
0:;;M9@)UA%IRNA of CK2! 77)

Xiii



0:;M9@)BX) otal BCL-2 & phosphorylated BCL-2 in HMCLs 78

0:;;Mo@)BYIRell death in HMCLs treated with the combination trametinib &
venetoclax 79

0:;M9@)WARD)PCR gene expression of 4 genes: AKR1C3, FCRLA, NLRP7,

SULF-2 89
0:;;M9@)WhHIatexin (LXN) expression by RT-PCR & WB 90
0:;M9@)WASBNA knockdown of LXN in MM1s 90
0:;;M9@)WARK)expression of LXN following azacitidine 1uM 91
0:;;MO9@)WASUY47A1 expression by RT-PCR & WB 92)
0:;M9@)WARNNA-seq volcano plot of significantly differentially expressed genes
94)

0:;;M9@)WAVKLR3, CXCL9 & CXCL10 expression in sensitive HMCLs 95

0:;M9@)AB( -C. (A, B) t(4;14) & WT HMCL growth curves with azacitidine pre-

treatment followed by trametinib 103
0:;M9@)AQ)/alidation set of t(4;14) HMCLs pre-treated with azacitidine then
trametinib 104
0:;M9@)APHCell cycle plots with & without azacitidine pre-treatment followed by
trametinib 106)
0:;M9@)AUYDNMT3a & b RNA-seq expression 107)
0:;;M9@)AWPNMT3b RNA-seq expression in 30 HMCLs by molecular &
cytogenetic type 107
0:;;MO@TATIDNMT3b expression pre- & post-treatment with azacitidine 108)
0:;M9@)TA¥IXNA knockdown of DNMT3b in LP1 108)
0:;;M9@)TAXIHK36Me2 & H3K27Me3 marks pre- & post-azacitidine 109
0:;M9@)TAWsolute number of up- & down-regulated genes in response to
azacitidine 110
0:;M9@)TAP[Hgat map of tumour suppressor gene expression & changes in
response to azacitidine 111
0:;M9@)TABPBisease pattern of LP1 xenograft 114
0:;M9@)ARbDisease bioluminescence measured over time in LP1 114
0:;M9@)TABSurvival curves of LP1 murine xenograft 115)
0:;M9@)TABDisease pattern of KMS12BM xenograft 116
0:;M9@)ARVDisease bioluminescence measured over time in KMS12BM 116
0:;M9@)TABRKMS12BM xenograft liver specimens & histology 118)
0:;;M9@)TABSurvival curves of KMS12BM murine xenograft with combination
treatment 118

Xiv



&DBG@HSummary of publications describing RAS mutations in MM 11

&DBG@)QRBh) cytometry antibodies 31)
&DBG@)QR@hary & secondary antibodies used for western blotting 34)
&DBG@)QBAEgonucleotide primer sequences used for RT-PCR 38
&DBG@AUL}st of drugs & chemicals 40
)

&DBG@)IARICL characteristics 45

&DBG@)URBbYf recurrently phosphorylated targets & respective kinases in

sensitive HMCLs 79
&DBG@)WIAS of sensitive, intermediate and resistant HMCLs 87)
&DBG@)WJAS) of genes with increased expression in either sensitive or
resistant HMCLs 88
&DBG@)WRAI$A-sequencing genes consistent with a MEK-sensitive signature
94
&DBG@)TMRIS) highly enriched pathways in response to azacitidine 112
)
)

XV



( --I$#1(&."% )

°5)) )
(22)))
(*2
(3P
(312
(%5&
(&55
(&*
(& )
(&3
&/

(#
-(00 1))
5
g
*045
_%(
5F(P )
5,+PAQ
5+Q
5+96P-
522)) )
5%2
5%
5/

515) 1))
5/%
5% )
KK35/ )
F*%.) )
F*&
$5." )

Degrees Celsius

Acute lymphoblastic leukaemia
Acute myeloid leukaemia
Activator protein 1

A proliferation-inducing ligand
Autologous stem cell transplant
American Type Culture Collection
Ataxia telangiectasia mutated
Arsenic tri-oxide

Adenosine triphosphate

Ataxia telangiectasia and Rad3-related protein
Arteriovenous malformation
B-cell activating factor

Bone marrow mononuclear cells
Bone marrow micro-environment
Bone marrow stromal cells
Bovine serum albumin

Cell division antigen 1
Checkpoint kinase 1/2

Casein kinase 2

Cyclin dependent kinase regulatory subunit 1
Chronic lymphocytic leukaemia
Chronic myeloid leukaemia
Central nervous system
Complete response/remission
Colorectal carcinoma
Cytoplasmic retention sequence
Class switch recombination
Droplet digital polymerase chain reaction
Dimethyl sulfoxide

DNA methyltransferase

Eastern co-operative oncology group

XVi



$F&() )
$0/
$*&
$/+) ))
0-%
003
0'0n/
0!&5)))
0&:

3

'$0

'$3

'03

"33

'l

1%8& )

'9BQ
'%+S
‘&3

,52
23
*52

,3*5
/3

,%5
,%3

Ethylenediaminetetraacetic acid
Epithelial growth factor receptor
Epithelial-to-mesenchymal
Extracellular-regulated signal kinases
Foetal bovine serum

Farnesyl pyrophosphate
Fibroblast growth factor/receptor
Fluorescein isothiocyanate
Farnesyl-transferase inhibitor
GTPase activating protein
Guanine exchange factor

Gene expression profile

Green fluorescent protein
Geranylgeranyl pyrophosphate
Gastro-intestinal
Gastro-intestinal stromal tumour
Gene ontology

Growth factor receptor-bound protein 2
Glycogen synthetase kinase 3
Guanosine triphosphate
Hepatocellular carcinoma

Hairy cell leukaemia

Hind-limb paralysis

Human myeloma cell lines
Hydroxymethylglutarate
Hydroxypropylmethylcellulose
Horseradish peroxidase
Haematopoietic stem cells

Heat shock protein
Immunohistochemistry
Immunoglobulin
Immunoglobulin heavy chain
Interleukin-6

Immunomodulatory drugs

XVvii



M)
13)) )
Ic'(3
1%%
I#)

d(+
d"+
+%l/
25, )
2" ) )
*(3+
%))
*$+) ))
* G4
*1%
*13P |
p2

L2
*22 R*2
) o)
L) )
) ))
**0o$&
x3n

*/

L&./ )
>5/
"Ol-
>*) )
>C
"%525) )
noy
5&

International Myeloma Working Group
Intra-peritoneal

IQ motif and GTPase activating protein
International staging system

Intra-venous

Janus kinase

Jun N-terminal kinase

Kinase suppressor of RAS

Langerhans cell histiocytosis

Latexin

Mitogen activated protein kinase
Myelodysplasia

Mitogen-activated protein kinase kinase
MEK inhibitor

Monoclonal gammopathy of undetermined significance
Macrophage inflammatory protein 1-alpha
Microlitre

Millilitre

Mixed lineage leukaemia rearranged acute myeloid leukaemia
Micromolar

Millimolar

Multiple myeloma

Multiple myeloma SET domain
Myeloproliferative neoplasm

Minor response

Mammalian target of rapamycin

Near complete remission

Nuclear factor kappa-light-chain-enhancer of activated B cells
Nanomolar

Non-significant

Non-small cell lung cancer

NOD scid gamma

Organic cation transporter

Xviii



) )
A
%)) )
3('$
3-%
352
3F
3F0N
30(
30%
3 )
3IS+)))
32+
3/
38$") )
34F 0
N

/(0

0 )
(%) ))
(% *
B)) )
I-F) 1))
| RY%9%})
/3*

N

/& R85/
18+
%7?9) )
%F) )
%F%
%$*
%,Q
%,* )

Oral gavage

Overall response rate

Overall survival

Polyacrylamide gel electrophoresis
Phosphate buffered saline

Plasma cell leukaemia

Progressive disease

Platelet derived growth factor/receptor
Paraformaldehyde

Progression free survival

Propidium lodide

Phosphatidylinositol 3-kinase
Polo-like kinase

Partial response

Phosphatase and tensin homolog
Polyvinylidene difluoride
Relapsed/refractory

Gene name derived from “rapidly accelerated fibrosarcoma”
RAF mutated

Gene name derived from “rat sarcoma virus”
RAS mutated

Retinoblastoma

RAS binding domain

Revised international staging system
Revolutions per minute
Relapsed/refractory

Reverse transcriptase polymerase chain reaction
Receptor tyrosine kinase

Scramble siRNA

Stable disease

Sodium dodecyl sulfate

Standard error of the mean

Src homology domain 2

Somatic hypermutation

XiX



C:./l"(
%25)
%.%)) )
%&(&
&-3
&-%)) )
&&3
&"-5
1&
#$'0M
#3/ )
) o))
\$%
\&

Short interfering-RNA

Solute carrier family

Son of sevenless

Signal transducer and activator protein
TATA binding protein

Tris buffered saline

Time to progression

Triple negative breast cancer
Untreated

Vascular endothelial growth factor/receptor
Very good partial response

Western blot

Whole exome sequencing

Wild type

XX



PAY/F15&!" )) ) Y Y Y Y Yy )

)
PAP)*12&!132$)*4$2.%( )

Multiple myeloma (MM) is a B-cell malignancy characterised by a clonal
proliferation of malignant plasma cells in the bone marrow, a monoclonal protein
of either intact immunoglobulin (lg), light chains or both in the blood and often
detected in the urine (described as Bence-Jones protein) with associated end-
organ dysfunction’. It is the second most common haematologic malignancy and
accounts for approximately 1% of all cancers. The median age of onset is 70
years. Despite many novel treatment options over the past two decades, MM
remains incurable with a median survival of between 42 and over 100 months

depending on disease risk?.

Plasma cells are terminally differentiated, antibody-secreting B-lymphocytes. The
generation of plasma cells occurs initially in response to T-cell antigen
presentation, where B-cells receive an antigen-receptor dependent signal which
leads to the rapid development of B-lymphoblasts. These lymphoblasts divide
and may undergo class switch recombination (CSR), resulting in a change of
antibody isotype. This results in short lived plasmablasts which secrete large
amounts of antibody?. This antibody is typically low affinity due to limited somatic
hyper-mutation (SMH). Subsequently, some of these activated B-cells re-enter
the follicle, undergo SMH, and develop into long-lived plasma cells generating
high affinity antibody, also capable of re-activation at times of repeat immune
challenge*S. This provides the long-term memory component to the human
immune system. The processes of CSR and SMH both require double stand
breaks in DNA at the immunoglobulin locus®’. This very process which gives rise
to an effective, high affinity immune response with memory, is thought to be the
point at which MM arises, resulting in the clonal expansion of long-lived malignant
plasma cells. Hence it is not surprising that the incidence of clonal expansion of

plasma cells increases with age®.

The pre-malignant condition, monoclonal gammopathy of undetermined
significance (MGUS), is thought to precede almost all cases of MM®'". MGUS is



defined as the presence of fewer than 10% clonal plasma cells in the bone
marrow, <30g/L of monoclonal protein and the absence of end organ damage
which defines MM. Where parameters exceed those of MGUS, but there is still
absence of end organ damage, the condition is termed asymptomatic MM. The
risk of progression to overt symptomatic MM increases with each of these
parameters’. A subset of asymptomatic MM patients has been defined with a
particularly high risk (>80% at two years) of progression to symptomatic MM*3-15,
Current recommendations from the International Myeloma Working Group
(IMWG) suggest consideration for treatment of asymptomatic patients that fit the
high-risk category'2.

Karyotypic abnormalities are thought to be present in the founder MGUS clones.
Approximately 40% of the cytogenetic abnormalities involve the immunoglobulin
heavy chain locus (IgH) on chromosome 14, and one of five partner
chromosomes 4, 6, 11, 16 or 20. These are thought to arise during the process
of CSR. Approximately 50% of cases are hyperdiploid, harbouring trisomies
typically of the odd number chromosomes. An hyperdiploid karyotype portends a
better prognosis’®. Whereas, the genetic lesions, t(4;14), t(14;16) and deletion of
the short arm of chromosome 17 (del(17p)), adversely impact on prognosis'’.
The presence of these has been incorporated into the revised international
staging system (R-ISS) to better characterise relative risk and survival?.

On the background of these cytogenetic abnormalities secondary oncogenic
mutations occur leading to progression from MGUS, to asymptomatic MM and
finally to the clinically apparent MM. The most common of these involve members
of the %&' family genes, @%&' and H%&' . Confirming these as molecular
markers of progression, mutations in %&' genes are almost never seen in
MGUS. Further rates of mutation increase beyond 50% in later stages of
disease'®. Finally, dysregulation of (QD and mutations in )*+ are considered
late stage processes and harbingers of accelerated disease'®?2.
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The RAS-MAPK is a kinase pathway comprising the four kinases: RAS, RAF,
MEK and its final effector ERK (Figure 1.1)%324, It is not strictly a cascade, as the
signal is not amplified at each step. The RAS-MAPK transduces extracellular
signals from membrane bound receptors, most typically the receptor tyrosine
kinases (RTKs) and is involved in proliferation, growth, migration, survival and
anti-apoptosis?.

Following stimulation of a receptor by its cognate ligand (mitogens, growth
factors, cytokines), receptor dimerization occurs leading to activation and auto-
phosphorylation of the intracellular domain. Once phosphorylated the adaptor
protein “growth factor receptor bound protein 2” (GRBZ2) is recruited via its Src
homology domain (SH2) along with “Son of Sevenless” (SOS). SOS is a “guanine
nucleotide exchange factor” (GEF) that activates RAS by replacing GDP with
GTP and thus propagates the signal to the pathway?®.

The RAS proteins are a family of small GTP-binding proteins, encoded by the
%&' proto-oncogenes?’. Three isoforms exist: KRAS (A and B), NRAS and
HRAS, which share 85% sequence homology. Functional differences between
the encoded proteins are not fully elucidated. However, highlighting differences,
@0&' knockout mice die mid-gestation whilst H and R%&' knockout survive?8.
Post-transcription modifications of RAS take place affecting cellular localisation.
The first step in trafficking to the cell membrane requires isoprenylation, the
addition of a 15-carbon isoprenoid chain from farnesyl pyrophosphate (FPP) by
farnesyltransferase (FTase). Alternatively, both K and NRAS can be
isoprenylated by the 20-carbon chain geranylgeranyl pyrophosphate (GGPP) by
geranylgeranyltransferase (GGTase). The mevalonic acid pathway generates
both FPP and GGPP. Following isoprenylation, an endopeptidase removes three
terminal amino acid residues, this is followed by methylation and the addition of
two palmitoyl long chain fatty acids by palmitoyltransferase allows stabilisation at
the plasma membrane. This final step is not required for KRAS as it has lysine
residues at it carboxy terminus, which interacts with the negatively charged lipid
bi-layer?.



After RAS-GDP binds to SOS, GEF activity generating RAS-GTP is initially low,
however once RAS-GTP is generated this allosterically enhances the activity of
SOS 10-fold, rapidly generating RAS-GTP. This process is reversed by the
GTPases (GAPs), which hydrolyse GTP to GDP, inactivating RAS once again.
The activity of the GAPs are several fold higher than that of the GEFs leading to
rapid inactivation of RAS providing fine control of pathway activity*.

Targets of RAS include RAF leading to signalling via the MAPK pathway, PI3K
resulting in activation of the PISK/AKT pathway and phospholipase C. Why
activity directed to any one pathway is preferred over another is not entirely
clear?’.

The RAF family of serine/threonine protein kinases consist of ARAF, BRAF and
CRAF (RAF-1)3'. Each RAF kinase consists of CR1, 2 and 3 domains. The CR1
domain contains the RAS-binding domain (RBD), CR2 is a regulatory
phosphorylation site and CR3 the active kinase domain. RAF is maintained
inactive in the cytosol via the regulatory 14-3-3 protein binding to the CR2
domain®2. Once RAF is recruited to RAS by the RBD, phosphorylation occurs
resulting in the “dislocation” of the CR2 domain, RAF monomers form homo- and
heterodimers now paradoxically enhanced through crosslinking by 14-3-3,
resulting in activation of the CR3 kinase domain33. In contrast to RAS, RAF has
few target substrates with MEK the only target of all three isoforms.

MEK1/2 are serine/threonine protein kinases34. They are dual specificity kinases
which phosphorylate both serine and threonine residues on ERK1/2. Activation
of MEK occurs once RAF has phosphorylated its two serine residues. The only
known targets of MEK1/2 are ERK1/234, thus making MEK a “convergence” point
of the MAPK pathway.

ERK1/2 are serine/threonine kinases®. ERK1 and ERK2 appear to have
overlapping/redundant functions, with over 80% sequence homology. There is
likely some distinction in their activity though, as only S%@!'knockout in mice is
embryonic lethal®®37. Functional differences remain to be dissected. ERK is
activated via phosphorylation of a serine and threonine residue by MEK1/2. ERK
is the final effector in the pathway with over 160 nuclear, cytoplasmic and



cytoskeletal substrates?s. This results in the MAPK pathways involvement in such
an extensive range of cellular processes including cell-cycle, proliferation, anti-

apoptosis, migration, adhesion.

In addition to the kinase pathway itself, several influencers exist including scaffold
proteins, positive and negative modulators, negative feedback loops and
phosphatases. These proteins and enzymes serve to potentiate, dampen or turn

off pathway activity.

Scaffold proteins provide “docking” points for the enzymes of the MAPK and in
doing so co-localise the individual elements3®. “Kinase suppressor of Ras1”
(KSR1) is a misnamed multi-domain scaffold protein, which localises to the cell
membrane, providing docking sites for RAF, MEK and ERK, co-localising and
enhancing sequential activation. When not activated by RAS, KSR is maintained
inactive in the cytoplasm by 14-3-3. IQGAP, originally thought to be a RAS-GAP,
is another scaffold protein for RAF, MEK and ERK. IQGAP modulates the nature
and duration of MAPK signalling particularly between MEK and ERK23%40, MP1,
SEF and PAXILLIN are also scaffold proteins that traffic ERK to specific locations
in the cytosol. In redirecting ERK they prevent nuclear translocation limiting its

effects to cytosolic and membrane proteins*'42,

Positive modulators of the pathway “suppressor of ras-8” (SUR-8)* and
“connector enhancer of KSR” (CNK)* both potentiate the interaction of RAS and
RAF and the latter’'s activation. Negative modulators of the pathway Erbin,
Sprouty and “Raf-1 kinase inhibitor protein” (RKIP)*> predominantly interfere with
interactions of CRAF. Sprouty also binds to and sequesters Grb2/SOS inhibiting
RAS activation4647.

Once activated ERK has negative feedback loops with SOS*¢, CRAF“*® and
MEK1% (Figure 1.2).
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Mutational activation of the RAS-MAPK is not limited to malignant conditions.
Investigations of non-malignant conditions, using highly sensitive techniques are
identifying MAPK mutations.

Utilising droplet digital PCR (ddPCR), a study of sporadic arteriovenous
malformations (AVM) in the brain identified activating @%& in the endothelium
in 45 of 72 cases®. Downstream analysis found preferential activation of ERK
over either AKT or p38 and increased expression of genes associated with

angiogenesis. MEK inhibition abrogated the angiogenesis gene signature.

In a similar study of endometrial tissue, using whole exome sequencing (WES)
and ddPCR, three of 27 samples were identified to have @%& "mutation®2.

Endometriosis is considered a benign disease without malignant potential.

Both these studies are consistent with the known roles of the RAS-MAPK in
growth and proliferation. Inhibition of the pathway appears to impact on AVM
gene expression and might possibly offer a treatment option in recalcitrant

endometriosis.
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Mutations within the MAPK pathway are among the most frequently observed in
all malignancy®3. First described in 19825456 investigation continues, repeatedly

identifying cancers with previously unknown pathway mutations.

%&' ( are observed in pancreatic adenocarcinoma (90%)%%, colorectal
carcinoma (CRC) (45%)%°, papillary thyroid tumours (60%)8%8" and non-small cell
lung cancers (NSCLC) (35%)%2%3. In solid tumours %&' ( do not appear to
influence prognosis. Despite the frequency of these mutations, targeting these
lesions has remained elusive and does not form part of standard clinical practice.

%&T( are found in metastatic melanoma (60%)%, papillary thyroid cancer (up to
70%)8%%6 and right sided colon cancer (10-15%)%" conferring a poor prognosis in
the latter. %&' ( or %&T' in CRC result in resistance to the EGFR inhibitor

cetuximab.

In haematologic malignancy %&' ( is present in chronic myelomonocytic
leukaemia (CMML)(40%)%, acute myeloid leukaemia (AML) (25%)%° and
relapsed childhood acute lymphoblastic leukaemia (ALL)(30%)7°. It is likely the
%&' ( in childhood ALL are present at diagnosis and may be enriched at relapse.
The U%&T VB0OE (also seen in melanoma) is the diagnostic hallmark of hairy
cell leukaemia (HCL)""72. U%&T is present in Langerhans cell histiocytosis
(LCH) (50%)72. In BRAF wild type, a (S@ mutation is often present (25%)7374.

Currently the only disease in which targeted therapy is utilised is in U%&T
melanoma, with the U%&TV600E specific inhibitor vemurafenib”. Monotherapy
with vemurafenib has improved both progression free survival (PFS) and overall
survival (OS), however resistance typically develops. Dual pathway inhibition with
both vemurafenib and the MEKi trametinib”’” can forestall this resistance.



PAN&,$)/(% R(3+)("F)*12&!32$)*4$2.*( )
PAWP)/(%b)*M=D=:6>Ce)(CC6?:D=:6>C)D>K)5G:>:?DG)!L7G:?P=:6>C

Activating %&' (, along with )*+, (QD dysregulation, %B disruption and
mutations in DNA mismatch repair (&O(V7&0O%are amongst the most common
molecular mutations in MM?%78_ As described in other malignancies, recurring
sites of mutation involve both H%&' and @%&' at codons 12, 13 and 61.
Interestingly R%&' ( are exceedingly rare’. Several studies have investigated
the prevalence of %&' ( (Table 1.1) with rates quoted from “not observed”8%-82 to
100%%3. Reasons for these apparent discrepancies include small study cohorts,
the use of total bone marrow samples rather than enriching for tumour/plasma
cells and the sensitivity of the platform used affecting detection of low variant
allele frequency. Additionally, whilst some mutations are rare, not all studies
included all known mutations. Further, racial differences have been suggested to
affect mutation frequency®85, Although mutations in %&' genes are thought to
be mutually exclusive®®’, sub-clonal populations harbouring multiple mutations

have been described’888,

%&' ( operate as secondary oncogenic drivers, rather than initiating
mutations'"?°, Consistent with this, most studies support the absence of %&'
mutations in MGUS (Table 1). However, two studies have reported %&' mutation
in single MGUS patients®-%. In the first, a patient with MGUS for 14 years is
described, prior to identification of an H%&' ( . At three years follow up the patient
had not developed MM, eventually dying from unrelated illness. The second

report had no clinical follow up details.

Supporting the theory that %&' ( operate as secondary oncogenic drivers,
memory B-cells have been identified harbouring the same IgH translocations
seen in plasma cells from patients with MGUS and MM, however the @%&'
mutation detected in the same patients’ plasma cells was not seen in the memory
B-cell compartment®!. This would suggest the acquisition of %&' ( leading to the
clinical disease.



Endeavouring to recreate the malignant phenotype with %&' (, @%&"' and
H%&' W*mutation have been introduced into murine germinal centre B-cells and
plasma cells. However, in the case of @%& , off-target Cre effects resulted in
lung adenocarcinoma, T-cell lymphoma and sarcoma without evidence of MM.
The H%&' ( model resulted in an accumulation of plasma cells in the peripheral
blood and increased immunoglobulins but again not MM.

%&' mutations occur at a higher frequency depending upon the underlying
cytogenetic abnormality. It is generally considered that %&' ¢ and t(4;14) MM are
mutually exclusive given redundancy in pathway activation. Whereas t(11;14)
disease is enriched for %&' ( with rates reported at 37 to 65%7887.89.90,

Taken together, these findings support %&' ( as a secondary oncogenic
transforming event, enriched in t(11;14) disease and a potential molecular
distinction between MGUS and MM.

The effect and correlation of %&' ( status on clinical parameters and outcomes
has been investigated. The largest study by the Eastern Cooperative Oncology
Group (ECOG) evaluated 439 patients with a new diagnosis of MM, %g&' (
correlated with more aggressive disease, specifically a higher bone marrow
plasma cell load, higher B2-microglobulin levels, a greater rate of international
staging system (ISS) stage Il and Il and lower haemoglobin levels. Overall, %8&' ¢
was found to be an independent prognostic variable for OS. Patients with wild-
type (WT) %&' had an OS of 44.3 months vs 35.5 months for those with %&' (.
The negative influence of %&' ( was only borne out by those with @%&" , where
survival was worse at 19.9 months compared with 40 months for those with
H%&' (. In a second study it was similarly found that @%& was associated with
a higher disease burden and poorer OS of 24 months compared with 44 months
for WT @%&". No other group replicated the significant differences in disease
or survival findings due to %&' (.

H%&' ( has been implicated in inferior response and resistance to bortezomib®.
Those with H%&' ( were found to have significantly lower response rates
compared with WT (7% vs 53%; p=0.0016). This also resulted in shortened time



to progression (TTP) but did not impact on OS. The lack of effect on OS was
attributed to H%&' ( cases being enriched for cyclinD1 overexpression/hyper-
diploid cytogenetic subgroups, which typically have a better overall prognosis.
Additionally, H%&' ( disease still responded to high dose dexamethasone
salvage and as such OS may have been preserved due to response to
subsequent therapies. Patients with @%&( disease have been reported to have
significantly lower response rate to melphalan compared with @%&' WT (26.9%
vs 58.3%; p=0.015)°,

To better delineate the effects of %&' ¢ , both Hand @%&* have been introduced
into IL-6 dependent HMCLs®-1%2, H%&' ( achieves IL-6 independence, whilst
@%& achieves partial independence. Interestingly, in one case following
introduction of RASM the HMCL acquired resistance to doxorubicin,

dexamethasone and melphalan.
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STUDY n NRAS (%) KRAS (%) Total RAS (%) Comment !
Mikulasoet032017 33 MGUS 1(3) 2 (6) 2 (6) 2RAS"In 1 pt
Mithraprabhtf 2017 15 NDMM 6 (40) 8 (53) 11(73) 3BRAM
33 RRMM 15 (45) 19 (58) 22 (67) RR pts more likely to have multiple mutations
1 RR pt had 1RAS" detected
Xu1042017 103 NDMM 14 (14) 24 (23) 43 (42) 4 BRAFY, 4 bothRAS" & BRAP
77 RRMM 22 (28) 17 (22) 43 (56) 6 BRAP, 4 bothRAS" & BRAF
Kortumt052016 50 RRMM 13 (26) 16 (32) 29 (58) 9BRAPY, 68% pts resistant to both Pl and IMiD
Walke#62015 463 NDMM 90 (19.4) 98 (21) 188 (41) 2% had bothiK & NRASY, 3L (6.7%BRAP
RAS" had no impact oprognosis
Lionetti072015 132 MM 35 (27) 48 (33) 73 (55.3) TotalBRAR' 20 (12%)
24 pPCL 1(4) 4 (17) 5(21)
11 sPCL 4 (36) 2 (18) 6 (55)
Bollitoe2014 67 (51 NDMM) 32 (48)
Mulligas 2014 133 MM 26 (20) 32 (24) 58 (44) 3BRAP, no diff. in OS folN or KRAS"
Mosc&?2013 23 pPCL 0 0 0 1 BRAF" V600E
Hucthagowdé#02012 42 MM 0 4 (9.5) 4 (9.5) Discovered new 9bp deletion
Walke#72012 22 MM 4 (18) 7 (32) 11 (50)
Chapma#12011 38 MM 9 (24) 10 (26) 19 (50) 1 BRAF" G469A
Chng? 2008 439 MM (ECOG) 74 (17) 28 (6) 102 (23) KRAS" assoc. aggressive disease, shorter OS
60 new MM (MAYO) 15 (25)
22 relapsed MM (MAYO) 10 (45) Suggestive 8#AS" asoc. with late disease
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Tiedemant22008

Intini1132007

Ortegé*2006

Martirf2 2005

Rasmussén2005

Ng8>2003

Bezieati42001

Kalakade3 2001
Lius41996
Millarto 1995
Yasugit 1995

Corradinit>51993

Portie#161992

39 sPCL
41 pPCL

81 MM
13 sPCL

252 MM
13 MGUS
30 MM
1sPCL

20 MGUS
58 MM

31 MM
1sPCL

8 MGUS/SMM
33MM

11 relapsed MM
10 pPCL

34 MM

139 MM

18 MM

45 MM

30 MGUS

77 MM

8 Plasmacytoma
13 sPCL

30 MM

12 (15)
2 (15)

7 (2.8)
0
0
0

1(5)
7 (12)

1(3)
1(12.5)
7/30 (23)
4/10 (40)

3 (30)

34 (10011 (3)
40/129 (31)
0

2 (4.4)

0
225
0

4 (31)

4 (5)
0

46 (18.3)
0
0
0

0
11 (19)

3(9)
0
18 (54.5)

6 (54.5)
3 (30)

23/139 (16.5)
0
0

0
5 (6.5)
0

0

6 (15)
11 (27)

16 (20)
2 (15)

53 (21)
0
0
0

1(5)
18 (31)

4 (13)
1(12.5)
(54.5)
(81)

6 (60)

34 (100)

0
244

0
7 (9)
0

4 (31)

14 (47)

No significant lab/clinical correlation

Suggests lower incidence in Brazilian pts

Only screened f&¢RAS12 and 61 codons.

0/14 t(4;14) pts showdAS"

Suggests lower incidence in Chintsse p

No data on whether mut pt MGUS or SMM
Incomplete data due to insufficient samples

All pts had varying clonal freq NRRASY
Different denominators die test protocol
KRAS' significantly affects OS

Only screened fddRAS 12 and 61 codons.
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Tanak#!71992 10 MM 5 (50)

Matozakit81991 12 MM 3 (25)
3 Plasmacytoma 1 (33)

Paquette91990 17 MM 2 (12)

Nerig8 1989 43 MM 11 (26)

5 (50)
3 (25)
1(33)
0 2(12)
2 (5) 13 (30) 2 pts had 2 muts. 1 pt had 3 muts.

Table 1: Summary of publications describing RAS mutations in MM "#3% & )(*+(),*+!-,"(.,/01!(2!3)45/56'7)54!

87-)727*)*59%™ &'(3+4567)-'15+(,91"  &3+/7.+5!I'15+(
*5++145357 91>% &?56,++1836277,+0R/B75)/9!'3/8 &3/,/7()8

,918:;< &85*()4 ,61!.+,8,*5++!1+53=,5'7,9!.;;<

&67',61!.+,8'!
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L?M *N-= * (01/8&A4%(" #)"HOH&- VI &ALIMYL"4+(' O(() #)+(%&H54&(0' 4%' YoH)5$(
45()8%' 4)0'#)' -29#)4&#-)' #)' L2NS%' 4)0' 3,#24,8' 34&H#()& %423$(%:' =92-)- *
&(,438' 4)0' #)' [-20#)4&#-)' EH#&" 2($3"4$4)6' 0(]4 2(&"4%-)(6' ZN[ *CB6'
&"ASHO-2H0(BRISHO-240( -, 9H%3"-%3"-)48(%6' %&AZH)H)' #)"HOHE' 3,-$H#.(,4&H-)
4)0" #)01/( 43-38-YHFR@BOTB 1 (| (/& " -)' 3,()8$4&H-) . <=> ' "4%' 9(()
[)#.2(0'&" - 15"0(2-)%&,4&H#-)'-.'$-%%'-.'<=> ' 4&'&"(/($$'2(29,4)( 6'$-%%'-."
<=>' 3"-93"-,8$48#-) 4)0' $-%% - X<YB'@' 3"-%3"-,8348#30° G-$$-E#)5'
&,(482()&6' /($$%' /4)' 9( 34,&$8' ,(%/1(0' 98' %133$(2()&4&H-)' E#&™ GKK' 4)0'
1-23%(&($8',(%/1(0'EH&" (H&"(,'2(+4$-)4&(- MMKK:' :"(400 #&#-)-. %#2+4%&A&H)
&-'(#&"(,2($3"4$4)"-,0 (142(&"4%-)($(40'&- '%8)(,5HY6EH/'43-3&- T

=1 0624$$')129(, - ISH)HIAS Y& LOH(AI6H)5' %&A&H)%' "4+( 9(()' 1)0(,&4V()6' EH&"
1).$# &#)5' ,(%1$&%:" ;"( $4,5(%&' -&"(%( /-234,(0' &'4$#0-2#0( 4)0'
0(J42(&8"4%-)(EH&" - EH&"-1&'S -+4%6&AZH) 3A&H() &Y EH&" <" < 29TO W-0/6#)5' -
$+4%8A8&H) EA%"#5"48' @25 V5'048%'B'&-'P'4)0'U'&-B@6'.-$$-E(0'98'C: P25 VV5'048%'
BP'&" -15"@UB'E($$H) ([/(%%"-.'0-%(%'1%(0"-, &, (AB) &' -.' ($(+4&(071"-$(%&(,-$:"
a+(,4$%',(%3-)%(',4&(% ' Fa<<H'-. K<'- 'O(&&(, E(,( "#5"(,#)'&" ($-+4%&A4&H)'5,-13'
FTTb' +% O@bH:“R3$(&(',(%3-)%( ' FN<H4)0')(4,' /-23$(&( ,(%3-)%( ' F)N<H
A&(W'E(,(4$%-"#5"( FBBb+%PbH -&"KG>' 4)0'a>' E(,( '$-)5(F@U:P2-)&" %

+06' N 2-)&"%C' 3dC:CTU6'4)0' TQ:P' 2-)&"%' +% OAR)&"%c' 3dC:CQH:'[-' 0484 -

"% S 0p&A&1Y'E(,(‘4+4HSA9S(:
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M-S0 % H2+A%EARH) & +(,1-2('4334,()& 0,15, (YoH%&A) /(' EA%' #)+(Y&H#5A&(0
H#) Yot]' B48H()8% EH&" < <' 22 4$$ - E"-2'"40' 3, (+#-1%$8'1)0(,5-)( 41&-$-5 -1%'
%&(2'/($$' &,4)%3$4)& F=>NM KA&H()&Y%'E(,(' & 4&(0'EHE&" (#&"(,'9-,&(\-2#9'-,'
900042 1%&#)(2-)-&"(,438:'R.'4.&(, &E-/8/$(%"-.'&"(,438' AK<EA%)-&'4"#(+ (0"

& HIEAY'-)%6H0(,(0'0, 15", (%6#9684)/('4)0' Y2 +4%&4A&H) UC25'044#$8' E4%'400(0
3$4))(0'&E-"1,&"(,/8/$(%:" :;"(%&108'EA%(4%(0'4.&(, 4&-&4%-."-1,18/$(%:'G-1,'

- &"('YoH] 348H()8IEO' 3,5, (Y% (' 0HY6(4%( 4.&(,' &"( #,%& &E-'/8/$(%'-.'&"(,4386'
E"#$%& &E-""40'24)-,' (%3-)%(% F2<H:' G-$$-E#)5'&" ( 400HE&H-) -. YoH2+4%&A&H)' #+(
- &"( %H] 3A&H()&Y' "A0' 4" (0L/&H-)' #)' 34,43,-&(#) $(+($%6')-)('-.' E"#I" E(,(
ISH)HIASSE Yot5 ) #1332, &1) A& ($86'-)$8 " #Yo& H#I'I-)&,-$%' E(,( 1%(06' , 4#%#)5' &"
3-%%HOHSHES & "BF' &, (482()& E4% ' H&1A$$E Yo, #I#()& &-' 41" #(+('4',(%3-)%%(
4% -33-9%(0' &' &"(' S00HEH-)' -.' W2+4%&A&H): =54#)6')-' -22()& E4%' 240(' -)

"4 $'058A481%:

O B( - % H2+HA%&ARH) A& BP2S 048%' BQ' F4' 3,(+#-1%$8' +4$#04&(0' 0-%#)5'
%/"(01$(BTTH' 400(0' &-' &"('/-29 #)(0'/"(2-&"(,438" ,(54#2()' e=W' F+#)/,#%&H)(6'

0-]-, 19#/#)6'0 (J42(&"4%-)(H"4%'9(()'H)+(%&H54&(0'H) B @ '34&H#() 8T'=$$'348#()8&%'
"40",(/(#+(0'&E-'3,#-,'$#)(% '-.'&"(,438: = %H)5$('348H#()& 4" #(+(0'4' K<6'%#] " 40"
SWE'E"(,(24#)H)5' #+(4$$'3,-5,(%%(0 " (%&108'E4% &(,2#)4&(0'(4,$801(&-)-) *
(.#14/8:"

&% H2+AY%EAZH) YD) (&L,)+(, 24,V (,Yot) "(4+#$8'3,(*8, (48(02?" 4%
9(()'4)+(%&H5A& (B R) Yot] 34&H()BI2+4% & A&H) EA%'0-9%6(0'4& BP FEVO#+#0(0'

0-%(%' .-, %(+()' 048%' .-$$-E(0' 98' 4' @B048'9,(4V:' =$$' 34&#()&%' "40' 3,(+#-1%$8'
9(()'&, (4&(O'EH& " 9#%3"-%3"-)4& (%6 H)/$10#)5 &E"-"E (,(1-)/1,,()&$8'&,(4&(O:"
2)%1,3,#%#)56B4%8&, -#)&(%&H)4$ FMRH' %#0(' (..(1&%' -//1,,(0' #)' 4$$' %#]' 34&H#()&%:'
K4,40-J#/A4$$86'9-)('&1,)-+(,24,V(,%" #)/,(4%(0'01,#)5'&"(3(,#-0'-'% H#2+A%&A&H)
A024)H%&, A&H-): [-#23,-+(2&'H)' 0HY%(4%('4%%6(%%2 B&Y%'-9%(,+(0:"

03, HSH)HASI-8()EHAS - Y& ALH) Yo" A% AHS(0'&-'8,4) Yo SA&('&-ISH)H ARSI

&(% (' 34&#()8&%' E(,( 4$$' 3,68, (4&(0' 4)0' )-' %8, A&H #IA&H-) EHE&" (%3(/&' B# S
06848& 1% EA%'240(6'H& H#%'1)$#V($8'%&A&H) Y0 E#SS' #)0'4'3$4/(H)' &" (&, (4&2()&-.'??:
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"#"19%23%456(*77,8-9%;+'+,8-79%:8<,=,>'+,8-7T%'-<%?@,-,>' @%AB6@,>'+,867

a+(,(13,(%%H#-) - 4$$'<=G'#%- .-, 2%" 4%'9 (()'0(2-)%&, 4&(0'#)'9-&" L?INS%'4)0
3,#24,8' 34&H#()&Y%f' %423$(%' -.' 226' 91&' )-&' #)' 2MZETQ ;"( 4/&H#H+#&ES' -.' <=G'
+(,(13,(%%#-)' E4A%'/-).#,2(06'E#&"&"(24g-#&8'"-.'L?NSY%'4)0'34&H#()& %4 23$(%'
%"-E#)5' 9-&" 2XY' 4)0' X<Y' 3"-063"-,8$48H-):" "#% ' /-1$0' O(' #)"HOH&(O' (#&"(,
3"4,24/-$3-5#/4$$8' - E#&" 34) *<=G' <[= *)&(.(0/(' R)&(,(%&#)5$86' <=G'
) "HOH&H-)'4$%-' (% 1$8&(0'#)'49, B8 'KROY 348 "EA8'4/&#+HEBBEH)S' . 1)/&#-)4S'
348 "E48'/,-%U&ASUE)%&, (42", '<=>:""

=|&H+A8H)5' 21 &4)%' #)"% 6'#)' )&, 4%8& &¥'H# 6'4,(,(SA&H+($8' 1)/-22-) 4&
433,-J#248($8' T+ b UQBBBBEBERG (' )g'406. - O 1)0'&-'9('21&4&(0" #)'?7?'#%'
&1"% ' =% #)' -&"(, 24$#5)4)/86" &'( 2-%&' [-22-) 21&4&H-)' - 9%(,+(0' #%' &"(
4/8H#+48H#)5' eNCEIOBPE=$&"- 15" 21/" 4,( ,6'-&"(, 4/&H+A8&H)5' 21848H-)%' "A+(
9(()'0(%/,#9(0 BBBSBTUN1 #-1%6$86'4, ('2184&#-)6'MPAT[ET6" 4% #2344, (0'V#) 406
M&H+HES: " A& HEI'&, 1((..(18% DY &12-1,'5()(%#%'4)0'3,-5,(%%#-) 4,(' 0-19&.1$6
O1&'H&HY' & - 1B&M&H)|-)/(, &' EH &""# S:"

=/&H+A8H)5' 21848H-)%' &% ' 4,( &"-15"& &' 9(' 21&14$$8' (J/$1%H+( EH&™
"4 QUBLQSBBBHOHSA &I SB&IY $'4,(' 2-('.,(7T10&$8' -9%(,+(0 '#) &FBBCBTH!
27 UQSHOHGA &I 610 $'"4+()-&'(()-9%(,+(0'H)?MZ>:'

SDHTL(2( "OH%2-" ()'A)/(0<=G  'VH)AY64/&H+HEBEHE"-1&2184&H-)HY%'&" -15"
H)AI&H+A&H-)' - &" () (5A&H+( 2-01$4&-, |<4*B'VH#)A%(' #) HOH&-,' 3,-&(#)' F<YRRH
I"#$%& Y RK"4%'9(()%"-E)&-'9( '-+(,(13,(%%(0'#)'??'F#) @ C'34&#()&%'%423$(%'
4)0'&" ((L?NS%H6' #8%' 24#)&4#)(0'3,(0-2#)4)&$8'#) #&Yo'#) 41 &#+('3"-%3"-,8$4&(0'
%0&A&EHA+#)5'N<=G 4/&##&8'1)-33-%(0'4)0'4% %L/ (..(/&H+($8'113,(51$4&(0J"

SHHSA,$86' 44, )-+($ 2("A)H%2' - <=G' VH)4%( 4I&#+4&#-) 98" 5()(
(4,4)5208& 50( *1%#-)"4%'9(()'0(%/,#9(0'F#)'T'-. APU'/4%(% 4)4$8%(ORP@

=54#)6'&"HY%' .- 2'- ' A/ &H+A8H-) EA%'21&14$$8' (/S 1Y%#4$84$' < => 7 '<=G?

NSH)HASHSRE '21&4&H#-)UIL, '$SA&(6'YH5)H.8'4%"#.8'&E4,0%455, (BoYFa-OE&SS'
(1&,4*2(01$$4,8' 0#%(4%4)0'3-,&()0' 4' 3--,'3,-5)-%#%:'R)' 4 14%(' %(,#(%'-.' OQA'
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2?2'34 &#()&%6'%(+()F@:UbH"48U% $e CCX'21&4&#PC'G-1,".'&"-%(%(+( )’
FPQbH'0(+($-3(0'(]&,4*2(01$%$4,8' 0496 (4% @Y'/-234,(0'E#&" -)$8'BQb'-.'&"-%(’
E#&™; '&1"% :'a>'E4%'%"- &(, -, &"-Yo(EH&" &1"% $'/-234,(0'&-'&"-Y6(EH&"-1&'
FTP'2-)&"%'+% BCPC'3dC:CTH:'R)' &"4& %(, #(%' 4 %o#)5$(' 34&HO)RARIVEHE" &" ('
0O3(/#HI&)"Y% S e CCX'H)"HOH&- 21,4.0#9: '

N-1)&(, '&-'&"-%( .#)0#)5%8'%(,#(%.' @ CA'?? ' 34&#()&8/40()&# #(0'BB'FP:ObH' E#&."
0( )+ &"% $erCCXETA' :#2#)5' - O(&(/&#-) FE"(&"(, )(E' O#45)-%#% -  4&'
($43%H'E4A%)-&', (3-,&(0:[-&-)$8'0#0'&"(8",(3-,&' 5--0',(%3-)%(&-'9,-40'45()&’
&"(,4386'91&)-'40+(,%(' #234/&EH&" (%3(/& 8{#&"(,KG>'-'a> 'E4%'%(():"

%

"% CEBO+,)%.12 %

(1% (- <=G'H) "HOH&- Y0'H) PP HY'SH2HE(0'&-'%24$$'3"4% ('R RR'%& 10#(%'4)0'4'$#2#&(0'
)129(,"-.14%(,(3-,&%:

>-,4.0#9' F_=hTO *ACC/H' #%' 21 $&%8.4,5(&(0' %24$$' 2-S(/1$(#)"HOH#&-, -.' 9-&"™
((3&-4)0))  *(/(3&-,'&8,-%6#)(VH)4% (% H)/$L10#)5+4%/1$4,'()0-&" ($#4$'5,-E&"™
41&- (/(3&-'Fe XMG<H6' 3$4&($(& 0(,#+(0'5,-E&™ .4/&-" (/(3&-, FKWMG<H'4)0'
9-&" 'A)ON <=G'#,,(%3(/&H+(-."21848H-)%&A&TY

M#€)'% -, 4. 0#I%' EHO(%3(/&, 12'-. &4, 5(8YHE HY'1) %1, 3, #%H)5' & 48 #&T%'(..(18&%'4, (4"
2-01$4&(0'&" 15" 4' +4,#(&8. [($$1$4, 2(/"4)#%2%:" ;E-'5,-13%' "4+( %"-E)’

%,4.0# 9'4&&()14&((B"-%3"-, 8$4&#-)'-'=Y; 6>;=;0'4)0'?NS *B'#)"(%3-)%('&""
RSV4)0'eXMG '%&#21$ 8B TOEPP> #2454 68-)%#%& ()& EH&"™ <=G'#)" #I#&BE(

E4%4' ,(01/&#-)' #)' 3"-%3"-,8$4&(0' X<Y:' R)9-&"L?NS%' 4)0' 3,#24,8' 34&#()&
%423$(%' Y.(0#9' #)0L/(0' 43-3&-%#H%' #) 9-&4' /4%34%(0(3()00&' 4)0
#)0(3000824)(,  :'>-4.0HOHY'(..(I&H+(454H)%E&9&(\- 249" (%#%&4)&'LINSY'
4)0' %"-E%' %8)(,58' E#&" 9-&" 9-,&(\-2#9'4)0'0 (J42(&"4%-)(: ' :,(4&2()& #)

[-20#) A&H-) EH&"A3428/H)' ,(%1$8%' #)' %8)(,SHIIRE-&-[#IH#&S:R) 4']()-5,4.&
2-19%('2-0($ '-.'2?76'% -,4.0#9' "4%'9(()%"-E)'&",(01/(  '24,-E"-2#)5 BP"

MGCACEN(C,(B-&(0'3  "4%( R RR'ISH)HIAS' & HASY0: BHEHI:" (| $4,5(%&6' 4
3"4%('RR'&, #4$"-. BB'34&#()&% E4R?6'1%(0'%#)5$('45()& %, 4.(J#9 BPY'="06#)5%('
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3484()&' 1-23%(&(0' &"( #)&()0(0' BO' /8/$(%6' 4/"#(+#)5' 4' K<' %1%&4#)(0' -@T'
2)&"%:' a)( '34&H()&24H)&AH)(GWE'E"H$%&'&" (', (24#)0(, 4$$'3,-5,(%%(0:'2(0#4)’
KG>'E4%'%"-, &'4&)$8' @:N2-)&"%:' =%'%(()'H) %o-$#0'24$#5)4)/86',4%" /-, ($4&(0'

E#&'%,4.0#9' (. #/4/8 6&"('34&Q&'E"-4I"#(+(0 '4' K< (J3(#0/0 '4'5,40( @

A% -04&4" E(,( '4+AHSA0S(,(54,08)5 H& ("# $'- "0 $'06RAKITHE"(, 'IHS-&'
%8&108'-.'&", (27 34&H() &Y' &, (4&(0' EHE&" %oH)5$(' 45() & BH)HI',(%1$&(0'H) >W'H)'
438" (('.-'01,48#-)%"-. @6'U'4)0'0N2-)&"%:

='3"4%('R'%&108'-%,4.()#9' #)'/-20#)4&#-) 'EH#&"9,&(\-2#9 '"4%'9(()'1%(0 '#)'4
A)5(-."40+4)/(0'24$H5)4)#(%'H)  I$10#)5'-)('34&H#() &' EH&™?? BPY' G-$$-E#)5") ('
181$(" -.' &"(,4386' W' E4%' 24#)&4#)(0:' =' 3"4%(' R'RR' %&10 %-,4.()#9' 4)0'

(+(,-$#21% F[N;CCTQTA@AH'#)' 348#()8%' EH#&" <<' $823"-24'- ' 7?2 #%*5-#)5:'
K, ($#2#)4,8' (%1$8%'4, (')-& '8(& 4+AH#SA0S(:

SHOHSA,'&-' % ()HO6' 4)-+($'21$8AVH) 4% ('H) " HOHEAS-4.()#9"4%'9(()'&(%&(0'H)'
L?2NS%' 4)0' 21,#)('10-5,4.8% BPA' <(5-,4.0#9' "4%' 4'9,-40' ,4)5( -.' &4,5(&%
#)/$10#)5'eXMG<BO6'KWMGKS'/YR;6<X:6'GMG<'4)0'<=G B"C'R&%'4@08'GW="
433,-+(0' .-, 1%( #)' 2(&4%&A&H N<N' 4)0' #)-3(,495(' 54%8&.,#)&(%8&H#)4$:248'
&12-1,%' FMR>;H:' R)' L?NS%(5-,4.0#9' ('#9#&(0' 28,#40 ' 4/&#-)%' #)/$10#)5'
H)"HOH&H-) 1. 3,-$#.(,4&H)6' -%&(-I$A%&-5()(Y%#H%6' eXMIEL/(0' 2#/,-&191$(
- 248#-)6' 2#5,4&#-)' 4)0" #' [-20#)48&#-)' E#&" 0(]42(&"4%-)(' 4)0' /4, #$\-2#9
%"-E(0' %8)(,5#%&H!' /8&-&-#I#&8:' R)' 4' 21,#)( ]0-5,48&12-1,' 5,-E&" E4%
0($48(0' 918'0#0")-& YoH5)H#.#14)&$8'3,-$-)5'% 1, +H-+4%0(' (.. (1&%'4, ('1)%1, 3, #%#)5
5#+()&"('9,-40' ,4)5( '-.'&4,5(&%"-.' (5-,4.0#9: '

(4, 91,5(-)#)5)129(,%'-.'[4%(",(3-,8%'0(%/ #I#)5'&" (' &1"% $ eACCX'#)
348H()&%' E#&" 21$&#3$8' ,($43(BPCOB"B O -83#/4$$86' &"(%(' 4,(' ,(3-, &(0' #)'
348H#()&%' EH#&™ $4&( %&ABY6(A%(6' (|&R(01$$4,8 3,(%()&A4&H-Yo 4)0" 4)
455, (%0%#+(' 3"()-&83( ?-%8&' ,(3-,&' +(21,4.0#9" 4I"#(+#)5' 43#0' 91&' %"-,&*
01,4&8#-) 0#%(4%(' I)&,-$:' R)' &E-' 14%(%6' &"(,EA% %1%&4H)(0' 0#%(4%(" /-)&-
9(8-)0'%H]' 2-)&"%:'a) (' -.' &" (% (' (23$-8(0'4' 0#%/-) &#) 1-1% 0-%#)5' %&, 4&(58' &-"
- (%84S (YoHY 8B L-E(+(,6'4'0( )+ "¢ $'4.-%(" (%185 #) $-%% -
0#%(4%(1-)&,-$'4&'BC'2-)&"%:'e(21,4.(HIEA% (4% (06 0#%(4%(1-) &, -8, (54#)(0'
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&",-15" O- &(\-2#9' E#&" %19%(71()& +(21,4.049 ' (&, (48&2()&' #)' [-29#)4&#-)
(23$-8(0:

='06#)5$(' /4%, (3-,8%'&"( 1%('-. [-29#)A&#-)' &1"% $e CCX'H)"1OH#&H-)'4)0'2XY’
H)"HOHEH-) EHEUH2 (&H) HTAYHY' &8, A1 &H (#)'2(&A%EAEH'2($4)-24HE) 4" (A+#$8'
3,( *&,(4&(0' 348H#()& E#&" < <' 2B'@" =' A3#0' O#Y6(4%(' ,(%3-)%(' &' 4' +(,8'5--0
34,8455 ,(%3-)% (' FeMK<H' E4%' ,(3-,&(0 91&' .-$$-E' 13' E4A%' $#2#&(0' &-'-)$8(&
2-)&"%: "

(%6 (' $H2#&(0'%& 1 0#(%' % 155(%& &"(,('2248'9('4 %24%$$'3(,/()&A5( - 34&H() &%
248"4+(' 4)A00#8&H-)4$'&, (482()& -3&HW(%3HE&('&" (Yo 1//(%%'-.(1,4.()#O'H)'
&"( #,%8&" 14%(" ,(3-,86' #R1$0' 433(4, 1)$HV($8' &"4&' 2-)- &"(,438' EH$SBA #)&AH)'
(&0 O(0'0#%(4%('/-)&,-$'4)0'&" A& |-29#)A&H-)%'248'3,+(2-, ((.. (I&H+(:

I"# "#%4D3%:8<; @'+8(Yc %@ ,-,>' @B ,>'+,8-7%

IXY'21&A8&H-)%8'4+()-&'9(()0(%/,#I(0'H) 22 L-E(+(,61/,-%%  *&4$VJI",-2-&"(,
06H5)4$$H)5' 34&"EA8%6' #)/$104)5' LIKBC[G" ' +#4 :KS@"6' NY>H B'Q 4)0'
=Y; BB 496" E($$' 4% 4I&H+A&H)D' 218&4A&H-)% U&FA2' VH) A% (YASS (%1$& #)
#)1,(4%(0' %#5)4$H)5' +#4' 2XY' 4)0'/-)%(T10& ' X<Y' 4/&H#+4&H-)=%' %1/" ?XY '
%(,+(%'4%-)+(,5()/('3-#)&'4)0'3-&() &#4$$8'4) #O(4$'&4,5(&. .-, #) "HOH&H-)"

=06"2XY HO0'&" (-)$8V)-E) 4/ &H+4&=, - X<Y 6'H) HOHE&H-) - 2XY " 4%'3,-+H0(0'H) Yo#5"&'
#)&-Y03(/#-H#/ &4,5(&Y% - X<¥)' 22 2=G'  #6'4&,4)%I/ #3&H-)' . 4/&-,'0-E)%&, (42'-"
X<YB'E"-%('24#)'&4,5(&'#)'2?" 4% 9(() #0()&#.#(0'4%'/8/$H) W@~ 2=G '3$48%'4’
~S( #)' 40"(0/( &' &"( 24,,-E' 2#],-()+#,-)20&' 4)0' #)/,(4%(0' 24,,-E'

(13, (%%#-)' - ' eXMG:" 2=Gfo%'-+(,(]3,(%%#-)-//1,%'# )'9-&"&FBTcB H'4)0'&FTcBTH!
272%:' R)' &FBTCBAH' &"(' R5L' ()"4)/(,' O#,(/&$8' 0,#+(%' 2=G' &,4)%/,#3&#-)' &",-15"
(51$4&-,8'($(208&%:'L-E(+(,6 '#)'&FTCBTH'&"(2(/"4)#%2"-.'2=G'-+(,(]3,(%6%#-)

HOP' &' 1538 ($1/#04&EEC?2=G'-+(,( ]3,(%%#-)'3-,&()0%'4'3--,'3,-5)-%#%:" *

R)"#O#8#-)'-. ?XY'E#&""ZaB@\0%1$38%)'0-E)',(51$48#-)-.'&"(=KB' /-23$(]'4%

E($$'4%'?=G R)'4'%&108-BN'L?2NS%' &, (4&(0E#&"ZaB@ 6B, (%3-)0(06')#)(-."
E"#"+(, (]3,(%%(0'?=G6'%155(%&H)5' ?=G'248'O('4' 9#-24,V(,' .-, Yo () YoH&H#+H&ES
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&-"2XY'H)"HOH&HBRC W(2-)%&, 4&#)5'4".1,&" (1#)&(,4/&#-)I(&E(()'?XY'4)0'?=G6'
&E-'5,-13%'"4+(' %"-E) '&"4& ?XY6&"-15" ' 3"-%3"- ,8$4&#-)'-. M>Y6' (%1$&%'#)'
2=G'3"-%3"-,8$4&#-)'4)0'%&A9#$H#YHARRBOPQQ

22 ' ($$%' %&H21$4& (" -Y0&(-/$4%8& 24&1,48#-)' 4)0' 4/&H+A&H-)' &" -15" 2=KY' 0, #+()'
(13,(%%¢#-)' - 2RKB i BRO =54#)6'2XY" #)"HO#&H-)' E#&" ZaB@"' ,(%1$84Y $-%% ' -
2RKB ' 4)0'4' ,(01/(0 ' -%&(-I$A%E .- 248HBRT' >H2H#$4 $86' XY #)"HOH&H-)' EH&™
06($12(&H)HG)"HOH&(0'-%0&(-/BA4%E. .- 24&H#-)6'A)0",(B(4%('-.' &" (Y1, +#+4$ . 4/&- %'
/($$'418#+48H)5' 41&-'F_=GGHES8,(,48#-)'#)01/#)5'$#54)0'F=K<RSH6'4)0'?RKB
2968 (-1$4%8I6'8" (2% ($+(%: " HUHU' 1,&" (| (+HO()/ (- &"(,-$(-. &" (?=KY'4)0
&"('34&"-$-5#/'3,(%()&A&H#-)%'-.'7? B®"

I"4"FOR'()*+,-)%:4D %

>(+(,4%' 3,( MSH)HIAS %&I0#(%' (+4$14&#)5' ?XY' #)"HOH#&H-)' #)' [-29#)4&#-)' EH#&™
&,40#8#-)4%$'4)0)-+($'45()&%""4+('9(()'1)0(,&4V():";"('(4,$8'1$49-,4&-,81?XY"
#)'#OH&-,%'ZaB@"'4)0'KWCAUCPA'E(,('1)%1#8&495( .-, I$#H)#/4$'1%('01('&-'&" (#, Y%o#0('
(..(/&'3,- #B( %> (+(, 43 /$#)#/4$$8'% 1#&49%$(/-23-1)0%" 4+('%#)/('9(()'O(+($-3(0:

ZaB@" "4%' 9(()' #)+(%8&H5A&(0' #)' I-29#)A8&H-) EH&'Y)"HO#&-, %' = Y; BB A)(!
>:=:0 BORRY(4/"#)%&4)/(&" ('-29#)4&H#-)EA%' %8)(,5H#I6&H'4)0' (H&." ()" HIHE&(O
3,-$#.(,4&H#-), ' #)01/(0 '43-38&-%6# %"

KWCAUCPA"4%'9(()'1%(0'%) /- 29#) 4&#-) E#&"&" (N"(/V3-#)& B'FNLYBH'#) "HO#&-,'
ZN[ *CEQUSBRAZN[ *CB'-)' #&%' -E)',(%1$&(Q4) 13*,(51$4&#-)-.'3 "-%3"-,8$4&(0'
X<Y6'E"#$%&H) [-29#)4&#-) E#&" (#&"(,?XY# KWCAUCPA'- ' KWBUTOP@'&"(,(E4%'
(0"4)/(0' 43-38&-%#%:' [(#&"(, RS *N' )-; GMG *B' $#2#&(013-3&-%#%:' >#2#$4,$86'
"HE"SH5"&H)5' &"( -$( -.' -20#)4&H-)' &"(,438 6 KWCAUCPA' #)' [-29#)4&#-)' E#&"
VoH<[='454#)%8&'>;=:0'5()(,48(0'43-3&-%6#%")-& % (() E#& " (H&"(,&"(,438'4$-)( BUC"
1Y) -20H) A&H-) 4$%-"+(,42('&" ('3,-&(I&H+('(..(1&%'-. 24, ,-E'%&,-24$'/($$%:"

R)'/-20#)A&#-) E#&" 4, % () #/'& #-JHO(F=:aH®XY '#"#O#&#) (Y 1$8&(G) %8)(,5#%&H/

43-3&-%#%' #)' L2NS%' 4)0' 3,#24,8' 348#()&' %423%(80 2XY" #)"HO#&H-)' 4$-)(
(%61$&(C4)' 13* (51$4&#-)'-. _R?'F4'_LO'-)$8'3,- *43-3&-&#/'3,-&(#)H'E"#68' =;a'
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0-E) *(51$4&(0' ?NS*B' F4' | #&H#/AS 4388-38-&H/' 3,-&(#)' #)' ??H6' &-5(&"(;
()"4)/#)5' K=<K' 4)0' [4%34%( /$(4+45( ,(%1$&H#)5' #)' 24,V(0' 43-38-%#%:' ;"H#%'
[-20#)4&#-)" 433(4,(0' %L//(%%.1$ #)' 9-&"' (* ' I} 4)0' 21&4)& ' L?NS%6'
%155(%&H#)5'3-&() &HAS' (. #IABSA&( Y6&A5(%'-. OHY(A%(:"

()-+($?XYB @'H)"HOH&-," Y@ 2(&H)HIFWA@ TTH"4%'0(2-)%&,48&(0'(..#/4/8'H)
L?NS%6'3,#24,8' 34&#()& %423$(%'4)0'4'21,#)('2-0($'-.'2?  BUGR)'/-20#)4&H-)
E#&" 0(]42(&"4%-)(6'9-,&(\-2#96'$ ()ASHO-2#0(' 4)0" 3(,#.-%6H) (' H&YBHS)(, 5HY6&H!"
SHOHSA, &-'-&"(,"2XYH6'Vo($12(&H) HEBYo-H) "HOHEYS' - %08 (-1$A%E&-5() (YoY%

(PXYH) HOHG-, '&,A2(8&H)HIA>Y BB @ C QB -29#)A&H-)EH& & (=Y  #) HOH&-,'
4.1,(%(,&#9'F>Y @BBCBUIO% 9(()' (+4$14&(0'#)' 9-&™ %-$#0' &12-1,%' 4)0' 27"
INS#)#/4$; #4$%:GN;CBTQ "BOQHV0Z) - &1)4&($86'&"(/ -29#)4&H#-) E4%6 3--,$8'
&-$(,48(08)0 '>W'E4%,(3-,&(0'4%'&"('9(%& ,(%3-)%(:

='3"4%('RR'%&108%/($12(&#)#9-)-&"(,438"4%'9((), (3-, &(0'H) O " (4+#$8'3,(  *
&,(4&(0' F2(0#4) 3 #-, $#)(%' P6' ,4)5(' @BBH' 34&#()&%' E#&" PREH)H#/4$; #4$%:5-+
[N;CBCUP @BV I"#$%&'&" ('%#)5$(' 45()& E4%'E($$'&-$(,4&(06'(..#/4/8' E4%'3--"
E#&"a<<-.'Pb'4)0'2(0#4)',(%3-)%('01,4&#-)"-.'KP'2-)&"%:

= (&, Y3(/&H+(14%( Yo(,#(% - PU' 34&H#() &Y% "UME) ' &"( 3-&()&HAS'-.' A2(&H)HO'
#)' 34&H() &Y EH& ' 22 BUR' G#.&8)( 34&H#()8%6'"40' 4I&H+A8H)5' 21 &A&H-) %' H) (H&" ('
" - 1'% 6'&N(L(24#)#)5%(+()"40 '5()('(3,(%%H-)'3,- #S(% 'IMXKH-)%#H%E& ()&
E#&" 7=KY' 34&"EA8' 4I&#+4&H-):' R)' 34&#()&%' EH#&" O#-I"(2H#/4$$8 B (49%(
0#%(4%(" B -. TC' FTChH' 4/"#(+(0' 4' K<' -, 9(&&(,: ' ;E($+( ' - &"(%( E(,( #)
[-20#)48#-) E#&" -&"(,' 45()&%6' 2-9%8&. .,(71()&$8' 3-24$#0-2#0( -, [-29#)A8&H-)’
["(2-&"(,438:" @)’ &"(' 94/V' -.' &"(%(" ,(%1$&Y%6' &"( 41&"- %' "4+('$ 41)/"(0' 4
3,-%3(/&H+ (& HAS- B2 (EMHI'H) < <22

(%( ' ISH)HIAS 04&46' 4$-)5' EHE" &"(“#¥&,-' %&108(%155(%6&"4&' |-29#)48H-)'
&"(,438EHSSI(,(71#,(0'&-"241#2#%(",(%3-)%(&'"2XY '§"#HOH&HIN4A, (.1$%($(/&H-)'
- '&"('34,8)(,'45() 8 #%'$(4,$8',(71#,(0:

%
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"#'G%D %

+, '21848&#-)%" 4+()-&'9(()'0(%/,#O(0'H)'2?:'L-E(+(,6'5#+()'&"(".,(71()/8"
21&4A&H-)-."13*%&, (42'VH)A%(%'4)B% 8" (&(,2#)4$'VH) 4% (#) ?=KY'34&"E48'X<Y"
HY0'4) A& 8, AI&H+('2-$(/1$4, &4, 5(&:

=)A$8%#% - ($A&H+('S(+($%"-.'3"-%3"-, 8$4&(0'X<Y'98'RLN'F"#5"6'$-FA9% () &HE'#)’
21$&H+4,HA&('2-0($%' EH&" (JHY6&H)5'3,-5)-%6&H] 04846 4% #O() &H4H0' 8$4&(0'
X<Y' 4%' 4)' #)0(3000& )(5A&H+(' 3,-5)-%&H' 24V(, BUY I"HS%E' &"HMY' )-&'
(T1H#+A$0)& 821848H-)6' #&' #' ,(3,(%6()&A&H+(' - 2=KY' 34&"E48' 4/&#+BEAN)
HO3BH(%' & " HY' A &H+H#&S' 4%'4)' 40+(,%('3,-5)-%&#/'24V(,:

"4 H%®)*+,-)%4.D %

R)"HOH&H)5'X<Y'4)0HEYo'H) &(, 41 &) Yo HV%' $H2#&(0'&-'$49-, 48, 8'% & L 0#(%6' EHE™)-'SH) ]
04&4

" (4)&H24%4 #AS'48(%1)A&("I6'Y(()'%"-E)'&-,(0L/(  eXMG'(]3,(%%#-)#)'??6
4%’ E($$' 4% ,(01/( $(+($%' -.' 3"-%3"-,8$4&(0' X<Y'#)' 4'I"#t $' L2NS' F<K?R*
U@ @Y R)'0-#)5'%-'4,&(%1)4&(",(01/(0'4)5#-5() (YoH%6' 245, 4&H-)' 4)0'#) "HO#&(O'
3,-$#.(,4&#-)'#)'4'0-%('0(3()0()&'24))(,:"

=')-+($'433,-4/" &-' X<Y' #) " HOH&H-) #%' &4,5(&)5'-. ' &"( %/4..-$0 3,-&#)' RIM=K:'
RIM=K'-+(, (]3,(%%#-)"4%'9(()'0(2-)%&,4&(0'#)'9-&"L?NS%'4)0'3,#24,8'
348#()&' %423$(%:' Y)-IVO-E) - RIM=K' E#&" %"<[=" ,(%1$&(0' #)' ,(01/(0
3"-%3"-,8$4&(0' X<Y' 4)0' ,(01/(0' 3,-$#.(,4&#-) BYY' :"( . $4+-)-#06' L(,/(&#) 6
(4348 1SA&(@" (%( #)0#)5%6',(01/#)5'RIM=K'2<[=6'3"-%3"-,8$4&(0'X<Y'4)0"
3,-$#.(,A&HJUA 5% (. (/&' EA%-9%(,+(0'#)' 9-&" LPINSY%' 4)0' 3,#24,8'  34&#()&
0%6423$(%:";"((.(/&-'T  1(,/(&#)'433(4,% %3(/#.#/'&'&"(?=KY'EH#&™)-'(+#0()/("

- H)"HOH&H-) L.=Y;6' >:=:06' 30U’ -, m[Y' 34&"E48%: ' =' 3,-&(#) 2H#2(&H/' &"4&
H)&(,.(,( VEH&"&"(X<Y RIM=K'#)&(,4/&#-)3,-01/(% ' %#2#%$4," (% 1%%%

%

%

%
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I"FORUOAO&/I?4 %o

4, 5(&(0'VH) A% (' H) "HOH&-%'4,(')-& 4'%&4)04,B4, & 4,(H)' 22 =%' %1/ &"(,(
4,()-'04&4" (54,08)5',(YoH%&A)(2(/"4)H%2% Y3 (/##/'&-'27: L-E(+(,6'&"(8'4,(
19%(0' #)' %-$HO' 24$H5)4)/H(9R-%&' )-&49$8&1"% $ erCCX' 21&4)&' 2($4)-24:"
2-$(/1$4,$8'22" 4% (&0 %oH+(] $-)4$6'%348&H#4$'4)0'&(23-,4%" (&(,-5()(H&B'AVH)'&-
&"A&' - Yo-$HO' 24H5)A)/#(%' 4)0' 4%’ %L/" 2(/"DYH%2% - (%#%&A)/(' &-' &4,5(&(0'
&"(,ABH(YRAB'E($S'3,-+( Yot 2HIA"

(4, (24)8'4)0'+4,#(0'2(/"4)#%2% 98'E"#/" &12-1,%'1#,/12+()& &4,5(& (0
&"(,438:' 1"#$%&'3$-)5(0'(]3-%1,(&-'&"(,438'%)  +&,-14)50)(,4&(',(%#%&4)&($S$'
$H) (%' #&'HY0' OH. H/ TBEBE(H%(' 4'%3(/#.#1'2(/"4)H%2 FUHB($SH)5&"#%:' G1,&"(,6
&"( #).$10/(%' 4)0' #H)&(AI&H-)%'-." &"( 2#/,- *()+#,-)2(& FI8&-VH#)(%6' 5,-E&"
41&-%'4)0'#221)((..(/&- YH' 4,(OH. #I1$&'&-'4/I-1)& - 'H) +#&, -

!"F"!%*7,7+I'>*%+8%'/2 %'J,K,+18'%

W(%3HE(' &"( H)HEHAS ISHIHIAS Yo L//(%%' - &4,5(&(0' #) " HIHERE-"% S e CCX'H)
2(8A%EA&H" 2($4)-281%" (Yot%&A)I( 4$2-86 #)+4 #49$8' O(+($-3%6" ,(%1$E&H)5' #)
0H%(4%(" ,($43%(' 4)0' 3,-5,(%9%6#-):N-204)48#-)' &"(,438' EH#&" 400#&H#-)4$' VH)A%(
H)"HOH&- 1T/ 42('%8&4)04,04)0 ' E"#$%& & #I6'$(40'&-".1,&"(,'2-0(%& #23,-+(2() &%
H)'%1, +#+A8BAH)' (%#%8&4)/(2(,5(% Q'R)400#8&H-)'&-'4/T1#,(0',(%#%&4)/(6)-&'4$$
348#()8%' 4, H)HEHASSS' Yo () Yo &#+(' &' &4,5(&(0'#) " HOHEH-) O(%3HBIC&"&X(%
&1"06 $eNCCX:':"()4&1,( 4)0' 141%(% -.' 9-&" H)H&H#AS' 4)0' MT1#,(0' ,(Y%oH%&4)/("

"4 (1 9(()' (1&0) Yot+($8'H)+(%&H#5A&,(0:

Z3.,)& (YoH%8&4)/(&-421,4.(#9" 4%'9(() #)+(%&#54&(0'98'34,4$$(SE"-$('(-2(
%(71()/#)5'FIX>H"-.'348H# () &Y'EH&E"'3,#24,8' (., 4/&-,8' OHYo(A%E " #Y6" 4% HO () &#.#(0'
54#)'-" . 1)/&#-)'#) &"(-)-5(0)(<=NB'4)0'$-%%'-." . 1)/&#-  )'#)'&"('&4)%/ #38&#-)'
A&, LanWU' 4%' /41%(%' - 9-&" 13.,-)&' 4)0' 4/71#,(0" ,(%H#%&4)/(' &-'
+21,4.0#9 BA@:

<=G' %#5)A$$H)5' ,(T1#, (%' "-2# - "(&(,- *OH2(H\A&H-)' .- Y%o#5)4$3,-34548#-)"

L-E(+(,6' &!"% $e CCX.1)/&#-)%'A%'4'2-)-2(, 6'E#&L1& ,(T1#YoH&( 4/&H+A8H-)'98'
<=>1'=06' X<Y'#%' . 1$$8'4/8#+4&(0'98' &"#%' 2(/"4)#%2') -, 24$' .(094/\V/'H) "HOHEH-) HYo
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3,(%0& FG#51,(' B:@H#%' .(094/V' #)"HO#E) #%' $-%&' E#&'#) @T "-1,%' -.
+H21,4.0#9'2-)-  *&"(,438' (%1$8H)5'H)' ,(%&-,4&H-) - SHEANN3&-, 2(0#4&(0'
<=>' U#5)ASSHTBO' "HU%' (Y 1RY8Y)' H21,4.(HO' #)%()%oH&H+( N=G' "-2- OH#2(,%'

- 2H)5 6',(-+(,8'-)- 248 2=KY ' %#5)4$'3,-345&#-)'4)0" ,(4I&H+A&H). XY

(' A00HEH-)"-. XY H) HOHEH-) &-([21,4.)HOHY' 49$(&-'24#) &4H) ?=KY'34&"EA8'
#)4/&#+HREBQ

2.);:(*%!"$ M)+, L*%="*<K'>M%@8867%8=%+I*WIOD %

=)'1)1%14$2( ["A)H%2"-.'$-%%"-. (. #/4/8'-'+ (21,4.0#9'-//1,%'E"()');' "0 !
#%'9-1)0'98'0,15: " "#%'$(40% &-'<=G'4/&# +A&H-) +#4'|]-) - 248#-)4$'3 #2#)55'4) O'
&, 4) WA &H+A8H-)'-.' <=G'0#2(,' 34,8) (, VAP ,(%&- #)57=KY %#5)4$$#)5: "(%(' &E-'
2(/"A)H%2% - (%o#%&A)(0(2-)%&,4&( &"4&' (+() #) &"( 49%()/( -.' .1,&"(,’
21848#-)%6")- 24 /($$1$4,'3,-/(%%(%'/4)'$(40'&-'0,15' . 4#$1.(;
=/T1#,(0',(YoH96&A)/(&-1"% S'#)"HOH&H-)IA)-II1, (#&"(,13%&,(42-, '0-E)%&, (42"
- <=G'4)0'H)&, ) Yot ASSS EHE H)'<=C HETR68R A2~ '<=G6'13* (51$4&#-)-.'<;Y
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%oH5)4$$H)E (5" KWMGOHA® 4)0' 21848&#-)4$' AI&H#H+A&H-) -' ' 4)0' | I"# -
VOHS)ASSRIPIHA'" 1"V '+ (,[-2(H) " HOHEH-)

B&,#)%HI'4)5(% & &!"% S eNCCX"4+('9(()'#23$#/48&(0'H) HT1#,(0',(%H%&A4)/(:
IX> '"4%'HO()&H.#(0'2184)& 423$# #I4&H-)'-.' O(&E(()@)0'BT *.-$0'4% % 1. #/#()&
&-'-+(,/-2(84,5(&(0H) " HOHEH-) BAQ>ISH/(+4,#4)8%"-.'&"&!"% $ e CCX"4+(9(()
HOO&HH@E"(,(98' &"(<_W' #9%'$-%& 4$$-ET6 ' 0#2(,%'&- .-.2' (+()' #)'&"(
3,(%0)/(-. H)"HOH&-, BAY'

W-E)%&,(42'-." 1"% 64/&#+4&H)5' 21&A8H-)Y+,. BAAAD' $+, | BA@'4+('9(()"
0(%/,#9(0:';"(%(' 21&4&H-)%'I-).(,',(Yo#%&4A)/( &' 9-&™ <=G'4)0' XY '#) " HOHEH-)
SHE)A$SH)5' -2 -&"(,' VA% ( 34&"EA8%' +#4' Na; :KS@ - 2XY' 4$%-'$(40%' &'
(%6#%84)/('0-E)%&, (42'-.'<=G: "

=00,(%%#)5'&"('0(+($-32()&'-.",(%#%&4)/(',(24#) %' 4' ' 4$$()5 (' I$H)#14$$8:";"(,(

4,( -, 43H0'H)+(Y&HEAKMNP+AHSA9S('&-'51#0('/"4)5(%'H)'&" (,438:'R)/,(4%#)5'&" ("

0-%(' -. ' H21,4.0#9' 248" 9( 9()(H#/#43$' E"(,(' 21&4)&' 5()(' 423$#.#/4&#-)' #%'
3,(%()&6"-E(+(,' &"HWY%'SHV($8'&-'3,-+#IKB' %"- &&(,2'9()(#&:";"(400#&H#-) -
IXY'H)"HOH&H-)'14) -+(- 2(2-0(%&' &!"% ¥'A23$#.#/A&H-)'F-.'$(%%' &"4)"BBO'

A23%# #HIAKHOCRIG' 2184)& Yo3BH/(+4,#A)8N6' (AI&H#+A48&H-)'-.' 2=KY ' %o#5)4$$H#)5'+#4'$-% %'
- ((094/V'#)"#9#&#-)' 4)0' 13 *(51$4&#-)'-.' 13%&,(42",(/(3&-,% V#)4%(%:' I"#$%&:'
&"('A00#&H-)'-."2XY'#)"HOH&H-J6233-8(0'/$H)#/4$$86'&"(KGX4)0'a>'  9()(H&'#%'

24, 5#)A$48433,-[#24&($8'&",(('2-)&"% :"

=) #)&(,(Y&H)5'433,-4/" &-' .- (Y&ASSH)5' ,(YoH%68A)/ (' &H 1Y% ('-. ' 4' OHY%/-)&)1-1%'
0-%#)5'%&,4&(58:'R)'4'2($4)-24'21,#)('10- 5,4.&2-0($624/(E(( & (4&(O'E#&"
#&"(,'1-)&#)1-1%'+(21,4.(#9"-, 4 T'E(V%"-)6' @ E((V%'  -..J'%/"(01$( @°€=.&(,"
BCC'048%'-.'&, (482()&6'2#/(-) &"(1-)&#)1-1%'0-%#)5',(5#2()"40'4$$'0(+($-3(0'
(YHY&A)/(B'E"#$%&)-2-1%(-) &" (0#%/-)&#)1-1%'0-%#)5%/" (01$40'0(+($-3(0"
(%H%&A)/(-1&'&948 @CC (08)4  2#/%'-.'&4,5(&(0'&"(,438' 4,(/$(4,$8' -23%(]
A996-2(-'&" (&1 2-1,%'&"4&"40'9(/-2(',(%#%&4)& 0(2-)%&, 4&(0",(5,(%%e#-)-)/("
+H21,4.() #9' E4A%' /(4%(0' %155(%&#)5' &12-10(3000/( ' 13-) + (21,4.0#9
N1,,()&$8421,4.0#O '#96'0-9%(04)&H)1-1%$8"

26



I"E"$87,7+->*  %8%:4D%,-J,K,+,8%

(4, (E(, 0484 #)+(Y&HSARH)S' 2(/"A)H%2% - ?XY  #,(%#%8&4)(&"4) <=G'
#)"HOH&H)

Z3%&,(42' - ?XY6' |, I"# ' 5()( 42384, #I4&H-) (%1$8&%6' #) 2XYE6H#Y6E&4)RCO="
&" (%"-$0'-.'OC'-3#(% HIBOL. H#IH#()& &-'-+(,/-2(H) "HOH&H-) "

SHHSA,' &-' &4,5(&(0' <=G' #)"HOHEH-)6' ?XY' #)"HOH&H-)' $(40%' &-' $-%%' -.' )(54&H+("
((094/V'$--3%6" (% 1$&H)E) 34&"EAS', (4/&H+A&H-)R)&" (3, (%()/(-. #)"#OH#&, 6 & " H#%%'
(AI&H+AH-YIAL1Y(%' &"( 4I/121$48H-) - 3"-%3"-,8$4&(0' ?XY @CT6@ERXY"
H)"HOH&- "4, HIHES' - 3"-%3"- 834&(0'?2XY #%' 433, - #2489 &E()&H(&" ' &"4&. -

&"(" 1) *3"-%3"-,8$4&(0' .-,2 @CO@TQHoy  (061$8%' #)' 0,15 0#%%-/#A&H-) 4)0
(AI&H+ARH-) - X<Y =% X<Y' )(54&H+(" .((094/ V' -)$8' #)"#OH#&Y%' ?XYB6' 2XY @'
(..(/&H#+($8' (Yol 43 (Vi) "HOHEH):

S(TLOM5-"  $+, '4.&( 4TL#,0',(YoH%E&A) (&' PXY ' H) HOH&H-)'H)'D,(4%& 4/,
1($$' $#) (VRN " /($$' $#) (%' 4)0' 3, #24,8' 2($4)-24' 348H()&' %423$(% 4%, (+(4$(0'
3-#)&' 21&48#-)%'H#)' &"( 45$-%6&( H#/' OHHOH#)5'3-/V (&L " (% (' 21&48&#-)%']-).(,
(%6H9684)/( &' ?XY'#) "HOHEHAY)0 ' <=G'#)"HOHEHEI1&' #) %o-2( #)%&4)/(%' $(40' &-
[-)%&HELEHXY' 41&H+A&HBFOS@CA

=I&H+A&H-) - AB&(,)A&H+(" YoH5)ASSH)S' 34&"EA8%' #)/$LOUI, (%%tt-)' 4)0
21848&#-) #)' &"(KROY =Y 34&"E48 #)' [>NSN ' $#)(9BBCOGHEA)0" 4/8#+(' [
U6H5)A$SH)5' (+()H)'&"(3,(%0/(- I"#  S'H)N<NY(SS'SH)(%')-).(, %', (%#%&A4)K-"
IXY'H) HOHEH-)'13. - &2Be

MO(%' %#5)4&1,(%' "4+( 9(()' O(+($-3(0' O(&(,2H)H)5' 9-&" %()Y%H&H+H#&S' 4)0'
(64684 &' PXY' #)"HOHEH-) #)' 2($4)-24' I($$' $H)(FO ; "(,(%#%6&4)&' 5()(
U6H5)A&L, (‘H%'(), #"(0'.-,'<=>'(..(1&-, YoB E"#/" 248 (.. (I8&H+($8'9834%6%0'H) " HOH&H-)"

I"G%?PI?QROAPI %

=9(,,4)&'%H#5)4$$H)5'8" -15"&"E=> *?=KY'34&"EA8H#%".,(71()&$8'()/-1)&(,(0'%)’
13'&-'QCh'-.' 27 ' [4% (W ?21&4&#-)% H)I"# ' 248" #234/&'-)' 3,-5)-  %#%' 4)0
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0%l, +H#+4$6'E " HS%& 2 1&AEH IR0 450 Yed'2-, (455, (YYott+('0HY%(4%(1-1,%(:""(
348"EA8'3,-+#0(% % (+(,4%' 3-&()&H#4$'0,15'84,5(8%" 1%#)5'9-&"™ )-+($'#) "HOH&-, %' 4)0'
0o(+(,434%, (408 /$H)#IA$SS A+AHSA0B(: RE %' H)/,(4%H)5$8' 4334, ()&6' O(VBHBLAY:
3,-24%(" #)' 3,( YSHHIAS 4)0'/($$ $H)(%' %&I0#(%6' BAE(&(0' #)"HOH&H-)' EH&E"
2-)-  &"(,438'#9%'0(%&H)(0'&-" .4#$ 01( B8, #A0' 2(/"4)H#%2%' -. '9-&™ 13.,-)&'4)0"
AIT1#,(0' (%#%&A)(NA, (.1$'0-%6#)5'%8&, 4&(5#(%'4)0'-20#) 48&H-) &" (, A3 EHSS $H#V/($8'
(", (71#,( 0'&-'&4V(24]#24$'40+4)&A5(-.'&4,5(&(0'&"(,438'&-"1-1)&(,',(%6#%6&4)/("
4)0'#23,-+('34&H#()&' -1&/-2(% "

(' E-,V'0(%/,#9(0'#)' &"#%' &" (Yo% #)+ (Y&HEA&(%' &" (' 1%( - 2XY ' H) "HOH&H-) #) 72:'
4,5(8(0' #)"HOH#&- Yo' -, 9-&" <=>'4)0' <=G' 4,(' 4$%-' #)+(%&H#548&(0:' L-E(+(,6' &" (
Vo3(HHIHES - &"( <=>'H#)"HOH#&-, [-1$0")-&' 9(/-) #,2(0 6'4)0' &"(' (.. #/4/8"-. &"(
<=G'#)"HOH&-,%' (23$-8(0' F/"43&(, OH' #%' 3--,' G1,&"(,6'3,4524&8#/4$%$8' &"(' ?XY"
H)"HOH&-" (23$-8(0' #96' 4$,(408' #) 1%( I$H)#4$$86' 4)0' 4% % 1/" #%' &"( .-11%' -.' &"H#%'
9-08-.E-,V: !
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$"% /84.A/00%E% 48&SPTO % % % % % % %

%
$"19%6?4QQ%QAI40%/I T%IP.:/Q%?T! 1HU%?4QQ®6

$"1"1%S;B"-%:V*@8B'%?*@ @%Q, %7

2?7B%6'<K?R'U@@"6 [NRLA@AG'4)0'Z@"E(,(-9&4#)(0'.,-2'&"(=2(,#/4 );83(
N1$&1,( N-$$(/&#-) F=;NNHR4)4%%4%6' e#,5#)#46' Z>=H:' N($$ $#)( +4$#04&#-) E4%'
3(,.-,2(0°  98'&"('=:NN'1%#)5'%"-,& &4)0(2',(3(4&' 4)4$8%#%: SKB6'aK?@' 4)0'
mm[O' E(,(* -9&4#)(0' .,-2' W(1&%/"(" >422S1)5' +-)' 24#V,—-,54)#%(2()’ 4)0'
($SVL$&L,0'F_,4)%/"E#56'M(,24)8H: " (%(/($$$#)(W'E(,(41&" () &#/4&(0'98'&" ("
%133$#(,' 1%#)5' /8&-5()(&#/%6' W[=' §8BH#221)- *3"()-&83#)5' 4)0' /($$' $#)(
%3(/#4&H-)" NMB' 4)0'=[ SNE(,( ' VA)O'S5#.8.,-2' &"( #)&" -3'K' <-/V(.($$(,’
N4)/(,' R)%&HEAESHEES( <-IV' =,V4)%4%6' Z>=Hr?>BB6' Y?>B@_?6' Y?>@"6'
Y?2>0T' 4)0' Y?2>@U_?' E(,(' VH)0' 5#.&%' .,-2' W, :AV(2# a&%1V# -.' YAEA%AVH
2(0#/4$'>/"--$ FaVA84246'm4a34)H: MR?BEA% AVH)0'5H.& . -2'&" (14$&(, 4)0X$H4'
LA$$'R)%EH&1&(FHRISO-1,)(6'=1%&, 4$#AH: N($$'$#) (%'E(, (%!, () (0'(+(,8'&"((
&-'%H]' 2-)&" % -, 28/-354%24' - &A2#) A8&#-) 1%#)5'&" (‘e ()-, M(?' ?8/-3$4%24'
W(&(/&H#-)'YH#&:"

$"1"$UB(B '@%?TIIH%?>*@@7

NWBOUp' 3$4%24' [($$%' E(,(' -9&4#)(0' .,-2' "(4$&"8' 9-)(' 24,,-E' 0-)-,%' E#&"

E #8&()'4)0'#).-,2(0'/-)%()& 433,-+4$' . -2' &"('=$.,(0' L-%3#&4$' <(%(4,/" 4)0'

X&"#19%' [-22#&&(('_-)('24,,-E'2-)-)1/$ (4, 1($3%'F_2?2NH'E(,( #%-$4&(0E#&™
GHI-BKATL( K$1%' F=2(,%"42' _#-%/#()/(%6' <804$2(,(6' [>16' =1%&, 4$#4HB4)0'
E4%"(0' E#&™ K_>' <(0' 9$--0' /($$%' E(,( $8%(0' E#&™ [L N$' %-$1&#-)' FU:@A5'S'
422-)#12'"$- #0(6'C:COQ5 S'XW;=6'B5"S'3-&4%%#12' 9#/4,9-)&(H' 4)0' E4%" (0
E#&" K_>' A54#) ' K$4%24' /($33(,/ ()&A45(' EA%' 714)&#.#(0' 98' NWTP' 4)0' NWOU'
%&A4H#)#)5'98". $-E'/88&-2(&,8:"

%

$"$%?RQ&R.4%7?PITA&API

L2NS% E(,(/1$&1,(0'#) /-23$(&(' <K?R  *BATC'/-)%#%&H)5'-.' <K 2BBATC' 2(0#4
FM#9/-'R)+#&,-5()H'%133$(2()&(EH#& " BCH" (4&'#)4/&#+48(0'.~(&4$ 9-+#)( % (, 12"
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FG_>6'S-)\4'_#-E"#&&AV(,6'2&"14+(,$86'e#/&-, #41%&, A4S0’ @27'S *5$1&42#) ('
FM#9/-'R)+#&,-5()HE'#)" 12#0# #(0'#)/194&-,'4&' ONN'E#&"Pb'Na "

2)$(%%' -&"(,E#%( %3(/#.#(0' 43$' (13(#20&%' E((' 3(,.-2(0' 1%#)5' &"( %42('
J1$81,('2(0#4'4)0'-)OH&H-)%:"

RSVO(3()0)&'L? NS%'F=[ SN4)0'nMBH'E(,('/1$&1,( 0' E#&" @)5 2S'RSN 4%
(71#,(0:"

=$$'LPNSY%'E(,('34%%45(0' @T'"-1,%'3,#-,' & (|3(,#2()&4$' %(&13' &' ()%1, (" #5™
+HHA9HSH&S FQUPHQIH%%& () 88/$#)5: "

$"1%?4QW/04T%/00/X0 %
$"1"%B*@@%Y,'K,@,+V%i%''V

R)#&H#A$Y!,(1#)5'2=KY )" #O#&-,1-23-1) 0% EA%'3(, .-, 2(0'1%#)5'&" (K, -2(54
N($$;#&EMS-T'S12#)(%/()&'N($$ e#HAOHSHES =%% A8 FK ,-2(546'240#%-)6'1#%6/-)%o#)6'
Z>=H:' N($$%' E(( 334&(0' #)' 9$4/V' AE($S 3$4&(%' 4&' 4' 0()%#&S' - @]BC
/($$% BGG E($EH& )0 EHE"-18'0,15'(3-%1,(. - @T'4)0Q@"-1,%:KS4&(WE(,(
9,-15"&'&-"-2'&(23(,4&1,(3#-,&-'&" (400#8&#-)-"BCC sSN($$:#&EMS-r',(45()&
F,(I-)%&#&1&(0'4%'3(,'24)1.41&1,(,1%'H)%&, 1/&#-)%H: KSA&(W'E(, (#)/194&(0'4& 2"
&(23(,4&1,( -, BC' 2#)1&(%:' S12#)(%/()/( E4%' 2(4%1,(0' 1%#)5' 4 GSZa%&4,'
aK;R?='F_? M S49&(/"6' ?-,)#)5&-)6' e#/&- #46' =106& ASHAH:' XA4/" (4/&#-) E4%'
3(,.-,2(0'#)' & #3$#/A&(:'<(WL1S&Y'E(, ('(]3,(%%(0'4% B(,/()&45(',4&H#-'1-234,(0
&-'1)&,(4&(0'%423$(%:"

%

$'1"$%2*@@%O(8@,=*('+,8-%Mb7'V7

K,-$#.(,4&#-) - L?NS%' E#&" 4)0' E#&"1&' 0,15' (]3-%1,(' E4%' 2(4%1,(0' 1%#)5'
&,834) 9$1(' %&AHH)5' 4)0' "4(2-/8&-2(&(, I-1)&' N($$%' E(( %((0(0' 4&
@]BE/($3% 2S'#BCH'G_>'<K?R *BATC6'4)0'/-1)&(0'4&' @T6'TU'4)0Q@-1, ' &#2(
3-#)&%:

%
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$"C%2QPZ%?X&P:4&.X %

$"C"1%2@8[%7?V+8B*+(V%.*)*-+%

=)&#9-08 N-)g154&( S3(HHHES | NA&:-: >133$#(,
ﬁ

NnN< *O GR:N N*n*N' 2-&! = BACGBCC| <tW'>8%&(2%
I"(2-VE)(
(/(3&-'0
R5MB' GR;N 2-1%(R5MB'"" | PPPQTU “WK"4,2#)5()
#9-&83('
1)&,-$"

&'K@*%SIB@8[%>V+8B*+(V%'-+ K8< *TtW'>8%8& (2% F2#)) (43-$#%6' Z>=H6' W'
K"4,2#)5() 'F>4)'WH#(5-6'NASH.-,)#46'Z>=H

$'C"$H@QVT, 7B @ @%T*+I%:?7Q7 %

L?NS%'E(,('3$4&(0'48 @]|BE/($$% 2S E#&B3(/#.#(0'&, (4&2()8&%'4)0"4, +(%&(0'4&
Vo34 H' &#2( 3-#)&%: N($$%' E(,( E4%"(0' #)' 4))(J#)' 91..(,' 4)0' /()& #.15(0" 4&'
BTCC<K?' -, 'P'2#)1&(% 4& TNE4)0'&"(" %13(,)4&4)&0#%/4,0(Q":"(' E4%" E4%'
(3(4&(0:' N($$%'E((&"()',( *%1%3()0(0'#) "@:P)5 2S'3,-3#0#12' #-0#0( FKRH'#)’
A))(J#) 91..(,' >423%(%' E(,(‘ #22(0#4&($8' 4/71#,(0' 98' G=N>:'=)4$8%(0’ 04&4"
(3,(%()&%' &"(' 3,-3-,&#-)'-.' 0(40' /($$3%' 2#)196 &"(' 1)&,(4&(0' FZ;H' 94/V5,-1)0'
3,-3-,&#-)"-./($$'0(4& Y3 (/#.#/'&-'&"4&'(3(#2()&: 'G-,'0,15'/-29#)4&H-)%&LOH(%'
#)&(,,-548#)5'%8)(,586'N4$/1%8)'Fe(, BH'E4%'19(0:

%

$'C"IK@V7, 798 @ @%?V>@ -)

L?NS%'E(,('3$4&(0'48 @]|BE/($$% 2S EH& " %3 (/#.#(0'&, (482()&%'4)0" 4,+(%&(0'4&.
@T"-1,%: N($$%' E(,( E4%"(0'#)' K_>"' 4& TN6' /()& #.15(0' 4& BTCC<K?" .-,'P'
2#)1&(%' 4&'TNG' 4)0'&" (' %13(,)4&4)& 0#%/4,0(0:";" (' E4%" E4%' ,(3(4&(0 ' N($$%'
E((,( *%1%3()0(0#)'BCGS-'K_>' 4&T N6&"()".#](0'#) 'B2S". 'QCb'(&"4)-$' 4&'
*@EN'4)0 ' %&-,(0'.-,'4'2#)#212'- 'OC'2#)1&(%:'N($ $%'E(,(E4%"(0'454#)' #)'A2S'

- 'K_>' 4&T NB/()&,#.15(0'4& BACC<K?' .-, BC'2#) 1&(%'4& TN'E#& " 4'%$-E'9,4V(6'
4)0" &"(' %13(,)484)&" 0#%/4,0(0 N($$%' E(,(' ,( *%1%3()0(0' #)' OCES' -.' )(4&
<[4%( "KR' %-$1&#-) F@C25'2S' 3,-3#0#12' #-0#0(' 4)0' €% <[4%(H' F_W'
_#-%/#0)/ (%65, 4)VEH)' SAV (%6 [(E'M(,%(86'Z>=H'4)0'#)/194&(0" - BP'2#) 1&(%'4)’
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&"('04,V'4&',--2'&(23(,4&1,(:'BC6CCC'(+()&W'E(,(/-$$(/&(0'".-,'(4/"%4 23S (EH&™
4)(+()&',4&('24#)&4#)(0'4&'$(%%'&"4BPC %(/-)0:""

$"C"C%0;(=">*%0+',-,-) %

L4,+(%&(0/($SW'E(,(E4%"(0E#&"K_>4&TN6'&"()",( *%1%3()0(0'#)'G=N>'91..(,'
FK_>6' BbG_>H:' =)&#9-0#(%' E(,(' &"()' 400(0' &' &"(' /($$' %1%3()%#-) #)' 3,(*
0(&(,2#)(01-)/()&,4&8#-)FBDPC'&-BD@CCH'4)0%)/194&(0".- OC 2#) 1 &858, (04, V'
A& TN:N($SY'E(,(E4%" (0'454#) E#&"K_>'4& TNGE',(*%1%3()0(0'#)'G=N>'91..(,
8)0'#22(0HA&($8'4IT1#,(0-)' 4" $-E'188-2(8(, ' R%-&83(/-)&,-SWE(,( 1%(0'.- '4$$"
(13(,#2()&%:" '

%

$"C"#%NA-+(>* @ @; @' (%0+%,-)

N($SU'E(,(/-$$(/&(0'4)0'E4%" (0'4)-$0')K _>6'()&,#.15(0'4&B@CC<K?T N' .-, 'P'
2#)18(%'4)0'&" ('%13(,)484) & 0#%/4,0(0: N($SW'E(, (,¢%1%3()0(0) -$0'K_>'&-"
@]BC /($$%2S6' E"#/™ E4A%' &"()' 0#$1&(0' BDB' E#&™ Th' KG='#)' K_>' & .#)4$
1)10&,48#-)-"BIBC  "“/($$% 2SH#) @D'KG="#)'K_>:";"#%'EA%'H)/1948&B)#( -,
BP'24)1&(%'9(.-,(/($$%'E(, ('454#) EA%" (0'#)'K_>6'/()& #.15(0'4&' B@CC<K?'4&’
T N'.-,'P'2#)1&(%'4)0'&" (%13(,)4&4)& 0#%1/4,0(0:"

%

$"C"F%/>\;,7,+,8-YE%'@V7,7 %

=$$'.$-E7/8&-2(8,8%423$(%'E(,(4/71#,(0-)4G=N>N4$#91,F WH'EHE"N($$I1(%&'
%-.&E4,(' F_WH' #22(0#4&($8' 4.&(,' %423$(' 3,(34,4&#-)" =$$' 4)4$8%#%' -.' .$-E'
188-2(&,#/'04&4'EA%'3(, .-, 2(0'1%#)5'G$-Em-'+BC:B'F;, ((%84,68%"$4)06'a, (5-)6'
Z>=H:"

%

$"#90.P&AAI%/I/QX0A 0%WX%Z40&4.1%WQP&E&AIVs

$"H19%O(8+* -%QV7'+9B

K, -&(#) $8%4&(Y'E(,(240('1%#)5'&" (?4224$#4) K -& (#) X]&, 4/&#-)'<(45() & $8Y#%'
91..(,;' F? *KX<6' ;"(,2-GH#%"(,' >I#()&H#H 6 >I-,(%986' e#/&-#46' =1%&,43430'
3,-&(4%(' #)"HOH&-,' -V &AHSY' F<-I"(6' NAY%&S(' LHSS6' [(E' $-US(%6' =1%&,4$#4H
>423$(WE(,(#)/194&(0-)#/( .- BC*@C'2#)1&(%"()/()&,#.15(0'4&BC6CCC<K?"
- 'BC2#)1&(%";"(%13(,)484) &' E4%'/-$$(/&(0' 4)0'2#](0'E#&"T] *S4(22$#'91..(,
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Fb'>W> 6'@Cb'5$8/(,-$6'BC*2(,/43&-(8"4)-$6'B2?'XW;='4)0'9,-2-3"()-$'
9$1(H:

G-, 0(&(/&#-)"-.'3"-%3"-,8$4&(0'3,-&(#)% 63"-%3"4&A%(#)"HOH&-, |-V &AHS F<-I"H'
E4%'400(0'&-'$8%#%'91..{, "

$"#'$%7*@@%?V+86 @ PB@H%2(>+,8-'+,8- %

G-, 1($$".,4/&#-)A&H-)'&"([X *KX<[L/$(4,'4)0'NS&-3$4%2#/'X]&, 41&#-)'<(45()&%'
VHE'F:"(,2-GH%"(, >I#()&H# HIH'EA%' 1%(0'4%'3(,'24) 1.4/&1,(,1%'#)%&, 1/&##:)%:"

$"#'1®(8+*,-98;"-+,+'+,8- %

K,-&(#)' 714)8#8&4A&#-) EA%' 3(,.-,2(0' 1%#)5' &"(_#:<40'WN' 3,-&(#)' 4%%48' F_#-
<406' M$A0(%+#$$(6' [(E' >-1&" 14$(%6' =1%&,4$#4H' 4% 3(,' &"(' 24)1.4/&1,(,%'
#)%8&, 1/8:4#-) %' 1%#H)5' "#¥? *KX<'$8%#%'91..(,'&'5()(,4&('4'%&4)04,0'/1,+(’

%

$"#'CAB+* - @%A@*>+(86J8(* 7, EM/ @8++%)

G-, E"-$('/($$'$8%4&(% @BCCS5'-.'3,-&(#)' $8%A&KAY%'%(34,4&(0'98'>WHK=MX'
F3-$84/,8$42#0('5($($(/&,-3"-, (YoH%H:"" (5($3(,/() &A45('0() YH#&E'EA%'0(&(, 2#)(0"

M- 08)5'&-'&"(?1-'&"(3,-&(#)  9(#)5 %&LO#ED(&E(()'Q:Pb'4)0'BPb:  ;"#%
E4%'&"()'9$-88&(0'-)&'3-$8+#)88()(.$1-,#O(F KeWG@IFR22-9#$-}KH'2(29, 4)(%'
19%#)5'&"( #-*<40";,4)%_$-&'>(2# *W,8';,4)%.(,'N($$:'
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EEE:>= #-%/#()/(%:/-2°3/,4,,4804844)4$8%#%:3"3" ;"(" W N: #%' &"(' 2(&"-0'
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%W(7LO/H EGC @2+ 98 >a=K)1V(' F"&&3%D 5#&'19:/-2° MR *
$(1$49 >a=K)1V(H:' L#%4&@B%E 4)0'% () Yo &H+('4$#5)2()&'3,-5,426'E4%'1%(0'&-"
A$#5)'34#,(0'/$(4)',(40%'&- &"('"124)'50)-2('4  )O'5()(%(71()/(%:'>& #)5;#(
E4%'1%(0'&-'3,- #$(&"(50('(13,(%%#-) .-, (4" %423$( GKY?'FG,452()&%'K(,'
Y#H$-94%(' -.' &,4)%/,#3&' 3(2#$$#-)' 2433(0' ,(40%H' 2(&"-0' E4%' 433$#(0' .-,

)- 24$H#\A&H-)[(1&6']-,,(BA&H-) " (4&'243'4)0'KN="4)4$8%(%'E(,('3(,.-, 2(0'&""
(+A$14&( &L ,($4&#-)%"#3' A(&E(() %423$(%:' WK..(,0&#4$50( ' (I3,(%%oH-)
4)4$8%HYEBIY%' 1)0(,&4V()' &' #O()&#.8' O#..(,()&#4$$8' (]3,(%%BT) (%' FWXM%H'
9(&E(()'5,-13% F#:( ' Yo()%#&H+('4)0",(%#%8&4)&6'&, (4&(0'4)0'1)&, (ARUDS(; %'
13*(51$4&(0' 4)0' 0-E) *,(51$4&(0' 5()(%' 4)0' &"(' +-$/4)-' 3$-&' - WXM' E(,(
~9&4#)(0: G1)/&#-)4$' 4)4$8%(%' %1/" 4% M()(' 2)&-$-58' 4))-&4&#-)' 4)0' YXMM!
348"EA8' 4)A$8%HY(E 3(,.-,2(0' 98' &"( W=eRW' _#-#).- 24&#/%' <(%-1,/(%'
F'&&3D " 04+#0:49/1:)/#.1,.:5-+ H'4)0'&" ('$#%68& - "WXM%'E4%'1%(0'4% ' &"('#)318&:
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" 40+()& - R24A8H)HO ' #) &"( ACU'&" (' #,%&' 4&#-)4$$8' 0(%6#5)(0' &8,-%6#) (' V) A%('
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0B000/( 13-)' &4,5(&49$( $(%#-)% ' 1%#)5)12(,-1%' 5(( 4,,48%' 4)0'
%(71()/#)5'3$4& -, 2% '&-#)&(,,-54&(21 &ARH-YG' 423 H #I4&H-) -, '+( 13, (Yo%o#-)-.
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-)$8' "#)0%#5 &' "4%' %"-E)&"( (B(+4)/( -  &"HYB! ,(%3-)%( @CY>#2#$486' .-
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E"(,( &"% $e CCX' #)"HO#&H-) E#&'(24,4.0#9' EH&" -' E#&"-1& &"( ?XY#
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2-$(/1%4, "(&(,-50#&8' 3,(% ()& #)' ?? ' F;49%( O:BHM =% E(' (13(/&(0' &"4&'
418H#H+A&H-)'-.&"(<=>*?=KY'&",-15"™ I"# $'4)0'&FTcBTH:1$0'%()%#8#%('/($$%'&-'
8&4,5(&(0'#) " #I#&H#-)6'&"('34)($'EA%' (), #/"(0'.-,'&" (%(' % D&83 (%"

S:?7Q % V+8)*-*+,>7 % A0 B+'+7%  6#1% P+I*(%
7 &FBTcBMH6'&FUCBTH  Y<=>'MB@-= N
!

FNEXNY &FB c@@H6'&FUc@@} Y<=>'MB@=
&FBBCBTH [<=>MB@<"' RS'“*0(3()0
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&FTcBTH [<=>MBOW' I
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-98&4#)(0'.,-2'V (4&%%$49:-,5'4)0",-2'4+4#$49$('319$#%"(0'0484% *' %&4&1%" 4%
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72 hours Selumetinib Trametinib Takeda-733 BGB-283 BGB-3245

1uM 100nN 10nM 1uM  100nN 10nM 1uM  100nh 10nM 1uM 100nh 10nM 1uM 100nh 10nM

MM1S
RPMI

XG1

KMS11
KMS26

OoPM2

ANBL6
JIN3

KMS128M

U266 81 81 86 43 67 79 65 81 91 88 92 97

1-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-99 100 !

2.);:(*%1"l IB*+%B'6%8=06/&0%'77'VTHBHS:2Q7H* +*<%, +I%:/OD%6'+I['V%
-J,K,+8(7 "9R?NS%' E(,(' &, (4&(0' E#&™ &",(( ' BC.-$0' /-)/()&, 4&H-)%' -.' O#..(,&
2=KY' 34&"E48' #)"HOH&- Yo, Q@' "-1,%:" <(%1$&%' 4, (' (13,(%%(0' 4% &"@+(,45(
3(,/0&45( A&H-- +H#AOS(/($SHUR34,(O'EHE" '4) ' 1)&,(4&(0'%423$(F)dOH
>($12(&#)#9 F=jW @ T T6! &2 (&#)#9'FM>YBB@C @ B4V (04*QO0" 4, 2XY'
#)"HOH&- % _M@UO' 4)0' _M*O@TR4,(' B *¢4)0' @°' 5()(,4&#-) ' <=G*0#2(,
H#)"HOH&- %6' ,(3-,&(0' &-' #)"HIBBF0&B3('FI;H' <=G ,4&"(,' &"4)' <=G:' M#+()' &"(
%13(,#-,", (% 1$8%'-9&4H) (OFIRA2 (8H)HD' 4)0'&" 48 HE HY' A4S, (A08'H) $H)H/ A SEIBL6'
H#)"HOH&- 'EA%'1%(0' -, '4$$".1,&"(,'%&10#(%:"

R)' 400#&#- )6 <=>' #)"HOH&-B ,#5-%(&#9' FAlCBABGHEA%' 4$%-' (+4$14&(0'
F133$(2()&4 ,8'GH#51,( A:BH”

_-&" aK?@' 4)0' =[_S™ E(,(' 1%(0' 4%’ 34,&' -.' &"( #)#&#4S$' %/,((): aK?@' E4%'
[(2-+(0'01( &' #&%' K; X[ 2184&#-)6' 4%’ &"#Y41%' 4)1)/-22-)'  21&A4&H-)H) 27"

=[ SNE4A%',(2-+(0'01(  3--,'%1%&4#)(0'5,-E&"-+(,'&#2(:"
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800+

600- GMG<O

200+ 0*=/&#)

Fold gene expression
o
[~}
<

Cell line
2,);(*%1"$3%)] 2.1%*56(*77,8-%,-%+dCe!Cf%S:?QuW f%; *KN<%', ($4&#+('5()(
(13,(%%#)'-.'"GMG<0'4%'4' 4&#-'A54#)% &L RF)d06'2(4)" £'>X?H:' FMU¥éY%&(,)'
9%$-&.'"GMG<0'3,-&(#):'0*=/&#)#%'&"('$-40#)5'-)&,-$

1"1"$Be('B*+ - K HB*(+7%'-%'-+ N6 (8@, =*('+,L*96=*>H+J% @, B, +*<%>V+8+85%+V

" (A)&HED,-SH. (ARHH( (.(/& - &42(&H)HI' -9%(,+(0'#)' &"(' N($$' HE&EMS-1' /($$
+HAOHSHES' AVITHAB [-).#,2(0' 98' 714)8HE&A&H-) -.' +#A9$(' /($$%' 1%#)5' &,834)' 9$1(
%&AH)H)5EB$-EH)5'&, (4&2()& EHE 1 82(8&H)HY 48 &" ((BC.-$0'/-)/()&, 4&H -)%'-+(,'
Q@"-1,%FGH#51,(OY (2-%8&'3,-)-1)/(0'(.(/&-.'& ,42(&H)HIEA%'-9%(,+(0'H)'
LPNSYW'E"#/""4,9-1,4' 1"t $'&"()'1"% 3:'2#)-, '4/&H+H&S'EA%PAR & ("H5" (%&'
1108, 484-) ' #)' 4 %H#)5$( &FTCBTH' L?NEB>BB 6 E"#/" (13,(%%(%' &"( ' "#5" (%&
42-1)&'-'GMG<0'4)0'4$%- ""4,9-1, YA'GMG<O'21&48H#GOGH#)4$$86')-(..(/&'EA%'
-9%(,+(0 '#)''LPNS%'F "4,9-1#)5")(#&"('4' "# $')-'&FTcBTH

N($$'0(48."6'#)+(%&H#54&(0'1%#)5'.$-E'/8&-2(&,8'EH&"'3,-3HOH1 2 HIOKBII&. 4#)#)56'

E4%' $#2#8(0"8%6%()&HA$$S' 4' %#)5$( LPNSE' R/ " 4% 9-&"4'1"# $'4)0'4’
&FTCBTH:'a&"(,E#%(Y+(,& 18&-&-[#I#&S' EA%'-9%(,+(0'4&'4)8'0-%('FG#51,('O: TH:
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MM1s

-+ Trametinib 1uM
-« Trametinib 100nM
= Trametinib 10nM
-e- Untreated

20+
0 T T T
Hours
RPMI XG1
80+ 100+
601 804
K Kl
3 I T 60
b 407 %
g ~ 404
% x
204 20+
0 T T T 0 . u N g
,\P- b?') /\W N 'Lb‘ bﬁb ,\’L
Hours Hours
NCI U266
150+
1004
£ 100 =
3 @
o o
5 © 501
X 504 x a X
0 T T T 0 ud N N 4
'\P‘ b"b /\qr N ’],v bib ,\'L
Hours Hours
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KMS11 KMS26

100+ 1004
0 0
© @
o 3]
© 50 S 501
x x
c L Ll L] L] c L) L) L] L}
N O K3 AV ° Q> w® v
Hours Hours
LP1
100~
80+
0
D 601
o
s
> 40
204
c | ] L} L]
°© P> ® AV
Hours
JJUN3 KMS12BM
150+
100+
% 21004
8 :
© 50 )
x X 50-
c | J | J L] . c ] L L} .
Q o> W AV Q o> W2 AV
Hours Hours
%

2.):(*% 1"1 32*@@% 6(8@,=*("WB9%-$1&( /($$' )129(,%' 4%' O(&(,2#)(0' 98"
"4(2-188-2(&(, 6'/1$&1,(0'1)&,(4&(0' -, E#&" @2(&#)#9'BC)?6'BCC)?'4)0'B u?

-'Q@"-1,%'F)d06'2(4)' +'>X? H'
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B Trametinib 1uM
M Trametinib 100nM
M Trametinib 10nM

% Cell Death (PI-UnTx)
IS
(=

20+
0
,@@@0 o .\'\q’b N EPR
SEF NN p*ié% N 5)::\'&
&
Cell line

2.):(*%1"CIB*@ @%J%'"- @V 7*<%KVI%OA%=@8[%>V IS 0(48 " E4% $H2H#& (O
&-'kPb'#)'L?NS%'(J/(3&'.-, [NR:'<(%1$&%'4, ('(]3,(%%(0'4%'&"('3(,/ 0 &45(/($$
0(4&"-'&"(KRpP'%19&,4/&'&"('1)&,(4&(0'%423$(F)dQR4) + >X?H:

a)'&"('94%H%'-.'&" (%('04&46' .-, 1&1,('%& L OBEBNS %' E(, ('0(.#)(0'4% Yo () YoH&H+ ('
E#&"4)' RlpBC)?'F??7B%6'<K?R*U@ @"6'[NRHE'#)&(,2(0#4&( E#&" 4T C)?"
FZ@"H6'™-,',(%H%&4) &

1"1"1%D%,-J,K,+,8-%(*7;@+7%,-%@877%8=%6J876J8(V@'¥<%4.D

X<Y' "496 %(+(,4$3"-%3"- 8SA&H-) VoH&(%' E"#/" 2-01$4&( 4)0' 2-04#.8' #&Y%' 4/&H#+#&S:"
2XY'0,#+()'3"-963"- 8S4&H-) HY&" () $8'V)-E) 4/8&#+4&- - XY 6'3"-%3"- 8$4E&H)5
&', (1) H(*@C@)0' &8,-%H)(F@CT: ;- [-).#2' &"( 4E&H+HB' - & 42(&H)H96' E(
(+4$148(0'3"-%3"-,8$4&(0X<Y'#)LINS%'3,( *4)0'3-96&&, (4&2()&EH&" &, 42(&H)#9
FG#51,(O:R*NH:

=$$'L?NSWH, (%3(/&H+(-'&"(#,5,- E&" (%3-)%('&-'&42(&#)#B%"-E (0 '/-235(&("
$-%%'-.'3%3"-, 834&(0'X<Y'4&' @T""-1,% Y?>B@_?'E4%'&"('-)$8'L?NS") -&'&-"

(13,(%%' 3"-%3"-,8$4&(0' X<Y' 4&' 904%($#)(F#)' I1$&1, GIE"#/" E-1$0'4//-1)& -,
$4N-." (%3-)%('&-'&, (4&2() & EH&" §42(&#)9:"
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A

M>y@B@¢ - *+ - + - + - 4
3X<Y'

1 X<YI

0*=/&#)

. B

M>Y@B@¢ - + - + - +

3X<Y

X<Y

. M>Y @B @! -+ -

%

2.);(*%1"#3%J876J8(V@'+*<h %8+ @.DY%[, +JYE ¥o+J8;+%{'B*+,- K%! H:%'+%$C%
J8;(7 "M/fU%<=> 7' L?NS%:' dWf&FTcBTH' L?NS#21%'L?NS%:" R,,(%3(/&#+(-.'
L?NS'%()%#&#+#8&8'&-"HPE?NS%' $-%('3"-%3"-,8$4&(0'X<Y'E#&™)-'(..(/&'"-)'
&-&4AX<Y'E"()' &,(4&(0' E#&™ &42(&#)#9' .-, @T' "-1,%? 3X<Y' u' 3"-%3"-,8$4&(0'
X<Y:'o*=/&#)#%'&" ('$-40#)5'/-)&,-$:
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1"1"C%D%,-J,K,+,8-%(*7;@+7%,-%p{(*7+%,-%S:?Q7%[,+I%Z8% %

=" 842 (&H)HO'H) "HOHEYS' |($F'3,-$H.(, ATH-W) +(%&H5A&(0HEYS' (.. (1&%'-) [($$'/8/$#)5
R)' &E-'L?NS%6'2?B%'4)0'[NR6'Me8 4, ,(%&//1,% 'FG#51,( O H:'_-&"??B%'4)0'

[NRI ||4+(l !;I
Oo()YoH&H+HES:"

0* "#%' E4%')-&'-9%(,+(0'#)'4)8'-&"(,' L?NS'#,,(%3(/&#+('-."

N-)%#%& ()& E#&" &"(‘#)01/&#-)' - M 4,,(%&6' &,(4&2()& EH&™ 8,42(8H)H9' (%1$&%0'H#)'
#)01/&#-)-.'3@Q'FG#51,('0:QH:
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% B

* %% %* % %
125+ _— 125+ —_—
m G2M m G2M
100- ms b WS
£ -G ¥ gl - GO/t
: :
é 50+ 3 504
254 254
0 0-
\)é* '\‘)
MM1s NCI %
%

2.):(*%1"F 3B*@ @%>V>@WET+ %6%::1 7T%EY%I2A" /1% (3, (%6() &A&H+USS /8/$(
3$-89%' 987B% 4)0' [NR' &,(4&(0' E#&™ 842(&#)#9' B1?' 4&' @T'"-1,%: dWF<($A&H+(
3(,/0&45(%'-.'/($$'/8/$('%&A45(%: F)d06'2(4)' +>X?H:%

%
c @& TU

_%

3@C

0*=/&#)

%

%

2.):(*% 1"G3 A-<;>+,8-%8=%6%6 17" '3@Q' (I3,(%%#-) #??B%' &, (4&(0'E#&"
&42(&H)HI'BI?' 48 94%($#)(6'@T'4)0'TU"-1, Y0*=/&H) #%'&" ($-40#)5'/-)&,-$:
%

1"1"#98D%,-J K, +,8-06(*<;>*7%>V+878@,>%+8%-;>@* (%+(-7@8>'+,8-%8=%4.D%'-<%
WN>@,-980/

X<Y' 3$48%' 4'| #&HIAS -$( B)-$#.(A&H-) FH)ISL0H)5' N>’ &, 4)%H8&H#-)H' 4)0') 1/$(4,
&,4)%/ #3&H-)' E#&™ -+(,; BCC' )1/$(4, &4,5(8%:" S-IASHYA&H-)' &-)BS(1%' #%'
)((%%4,8' -,'&"(%('3,-/(%Y%(%'&--1/1,'4)0"-/1,%' 43H0$8'13-) X<Y '4/&#+A8&H-):

L-E(+(,6'4/&#+48&#-)'98"2XY H%'4") (/(%%4,8'%6&(3'H)')-) *24$#5)4) &$&,4)%.-,2(0'
1($$%"'

| ((+4$148(0'8" (4OHSHB'GA2 (&H)HO&-H) "HOHE') LIS(4,'$-IASHYAGH) - X< G 1,
L?NS% F?2?B%6' [NR6'Y?>@N4)0'Y?>B@_2HE(, (&, (4&(0' EH#& " §A42(&#)#9'B1?"
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- @T' "-1,%: R)' &"(' &E-' %()%#&#+(' L?SNU??7B%' 4)0' [NRH' &,(4&2()&' EH#&"
&A2(&H)HI' (W1$&(0'#)' 4 YoH#SMAE (OL/&H-) #)' &"( 3,(%0/( '-.)1/$(4,' X<Y6'

|-, ($48H#)5 EH&"&" (" ,(0L/&H-)'#)'3,-$#.(,4 &#t-)' 3, (+#-1%$8'-9%(, +(0:'1"(,(4%6 ' #)'
&"('&E-" (%#%&4)& LPNS%'FY?>@N4)0'Y?2>B@ ?H')-'04..(,0/(#)')1/$(4, X<Y"
E49%'-9%(,+(0' FG#51,('O: U ANEY

NS/SH)' ' #%' &"(' 24#) 18I$H#),(T1#,(0 ' .-, &,4)%H&H-) 4&' &"( BP' ["(IV3-#)&' 4)0'
3,-5,(%%H-)' #)&" 2#&-%#%:' R)' T1#(%/()&' IGIHUSH)' ' #%' ,(&4#)(O'EHE"H)' &"(
188-3$4%62' +#4' HEBR-3$4%2#/" (&()&H-)' %(71()/( ' FN<>H:'"( N<>'/-)%#%&% - '
-1, H&(%6' 4SS - EMHM L (T1#,( 3"-%3"-,8$48)' .-, )LIS(4,' $-14$H%A&H-)' 4)0'
3,-5,(%6%oH-) &-'2H8&-Yo#%: E-'-. &" (Y6 Yo#&(%'4, ('3"-%3"- 8$4&(0'98'X<Y :

SHOHSA, &' &" (A)ASBYHIYLIS(4,'S-IASHYAGH-) - 'X<YB'E( (+4$14&(0'&"((..(/&'-.
§A2(&H)HO Bu?' 48 @T' "-1,%' -)' &"( )LIS(4, $-14SHY%A&H-)' -.' [BISH)' ' =54#)6' #)'
0%()%H#E&H+('LINSY%' 4',(01/&#-)'#) ) 1/$(4, I8I$H)' 'EA%' .-1)0:' "H$%E&'#)',(YoH%E&4)&.
L?NS%8 )-',(01/&#-)' E4%' -9%(,+(0:' Z)(]3(/&(0$86' #)' Y?2>@" &"(,( E4%' 4)
#),(4%(H))1/$(4,18/$#) ' -$$-E#)5'&,(482()& FGH#51,('O:A'= *WH:

1"1"F%:4D%,-J,Kt,8-9BV-*(), 7*7%[,+J%<*5'B*+J78-* %
N-,&#/-%6&(,-#0%' FO(J42(&"4%-)( 4)0'3,(0)#%-$-)(H' .-, 2 &"('94/V9-)(-.'2-%&'
[-208)4&#-) &"(,A3H#(%' -, 2?7 42(&H#)HO'#) [-29#) 4&H#-) E#&" 0(]42(&"4%-)(
(%1$&(0'#)'24,V(0'%8)(,5#%&H/ [88-&-#IH#E&BHE - . (#5"&' L?NS %' &(%&(FGH51, ('
O:BCH:'L?NS%'&"4& "40'4'188&-%&A&H',(%3-)% (' &SS6HAB ()& &42(&H)HILS3H/4$$8!
%"-E(0'&"('5,(4&(%& ,(%3-)%('&-'&" (I-29#)4&#-):"Y 2>BB'%"-E(0")-',(%3-)%(’

[-29#)48&#-) =
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2,);(*% 1"H3% KT 99V+86@'7B,>%8% -:>@* (% +(-7@8>'+,8-% 8=% 4.D9% $C% J8:(7%
+(¥+B*-+9%[, +J%+('B*+,- K% Y1:"%d/9% 9B Y%'4)0'[NR'%"-E'24, V(0" (01/&#-)'

- )1IS(4,'S-1ASHY%A&H-) - X<Y'F??B%c3dC: CPHENRD'3dC:C@RIHf ' Y2>@"4)0
Y?>B@_?' %"-E')-' Yo#5)#HIA)& ["4)5( #)' )1I$(4, $-IASHWA&H-)' - X<Y' 4.&(,'
&,(4&2()&:'F)d06'2(4)' +>X?6'2-%&",(3,(%() &A&H+('9$-&'#%'%"-E)H:'<(0'94,%'4, ('

3,( *&,(4&2()&6' 9$1('94,%' 4,(' 3-%&, (4&2()&: #*&191$#) 4)0';==' K '4,( &"(
188-3$4%2#1' 4)0")1/$(4,' $-40#)5'1-)&,-$%', (Y3 (/&H+($8: G-, [-)&A2H) A&H-) H)' &"(
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2,):(* %" 3% %BV+86@'7B,>%+8%-;>@X(T@8>'+,8-%8=9V>@ ,-%W9%$C%JI8;(7%
+(* B+ +I%EB*+,- K%! [:"%d/f08?B%' %" -E%'4")-) *UoH5)H . #4)01/&H-)"-.
)LI$(4,'$-14$H#%A&H-) - 'N8/$#)'_6'F3dC:BNVINR'%"-E%'4%o#5)# #/4)01/&H-)'H)
)1/$(4,'$-IA$HY%A&H-) - N8I$H)' _'F3dC:C@RIBF ' Y?2>@"4)0'Y?>B@_?'%"-E')-
["4)5(#))LIS(4,'$-14$H#%A&H-)- N8/$#)'  'HAO62(4) +>X? 62-%6&',(3,(%()&4&H+(

59



3

B Trametinib 1uM
B Dexamethasone 1uM
M Tram 1uM+ Dex 1uM

% Cell Death (PI-UnTx)
2

0- T T T { ll'
o &N NP 5D
SR 40 O & > Q0

+
Cell line

2,);(*% 1"1b 3@8BK,-'+,8-% 8=%B*+,-, KUEY*5'B*+]'78-*% '+% G$% J8;(7 "%
W(&(,2#)4&#-)-.'1($$'0(4&"98'3,-3#0# 12'#-0#0(FKRH". $-E/8&-2(&,80"-E%'24,V(0'
%8)(,58#)'%(+(,4$'L?NS%6'H#)/$10#)5'& "-%(&"48&'%"-E")- %o () Yot &#+#& 8'&-'(#&"(,'45() &'
43-)(:'F)dO6'2(4)" +>X?H:'

1"1"G%:4D%,-J,K,+,8-%,-%B: (,-*%5*-8)('=+%B8<*@7%8=Y%:

I( (+4$14&(0' & ,A2(&H)H9' #)' &E-' 21,8)( 10-5,4.& 2-0($%' - 2?2 ' (' #%&
(A3HEISALMI"H ' OHY(4%(L%H)5'&"((L?NS'2?7B% 6'&"(%(/-)0',(/434&1$4&(%'
4'&1"% $' 0#%(4%(' 1%#)5' &"( L?NS'Z@MR)'9-&" #)%&4)/(%6GaW' %/#0' 54224
FI>MH' 2#/(E(( & 4)%3$4)&(04-4ARE &AH#S' +(#)' #)g(/&H)EH&" TIBT??7B%' -,
@]BCZ@™/($SYPH&AIEE, (%%6#)5MGK'4)0'S1/4.(,4%(:R)9-&""2-0($%6'0#%(4%('
(%&ASHY & HRE-E((V%::12-1,91,00E  4%'2-)#&-,(0 'E((V$8'1%#)5H) +#+-
OH-$12#)(%/O)/( #245#)5' 1%#)5' $1/4.(,#)' FRKH)01/(0'.$1-,(%/0/( ' 2(4%1,#)5'
2(0#4).$1]'4%'3"-&-)% %(/" -. '4+(,45(0 '0-,%4$'4)0+()&, 4$+H#(E%:>/#()&#.#/'()O
3-#)&UW'E(,("H#5" *$#29'34,4$8%#% FLSKH'4)0 -, @ Ch'E(#5"&'$-%%'.,-2'94% ($#)(;

R)'&"("??B%']()-5,4.86' 2#/('E(,('&,(A&(O'EH#&" +("#I$(4  $-)(6'&,42(&H#)#9'B25 V5"
FaMH'-, 842(&#)#9' 025 V5' 0448B$4))(0' .-, @'/8/$(%'-.' O'E((V%' E#&" 4E((V'
9,(4V'I(&E(()/8/$(%: :"( 2?7B%'3"()-&83(' H)HE&HASSS'3,(%6()8&I0 EHE" 3 ($+H#/'0#Y(4%(
E#&"'3,-5,(%%#-)'4$-)5'&" (%3#)(4)0'&-'&"('$-)5'9-)(%'FG#51,('0:BBH:I"#$%& '9-&"
0-%(%'-.' &42(&#)#9'%$-E(0'0#%06('3,-5,(%6%#-) FGH51,( O:BEHR'(,' ,(%1$&(0'#)
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3,-$-)5(0 '%1,+#+4$FGH#51,(0:BOR-1%(, (4/"(0'&"('3$4))(0'%(/-)0/8/$(-.
&"(,438:'=$$'24/(0(+($-3(0'%#5)%'- 'L SK'E#&™)-"-&"(,' &-[#I#&H(%'-9%(, +(0:"

R)'&"(Z@™]()-5,4.&62#/(E( (‘& (4&(0'EH&" +("#I$(4$-)(6'&,42(8&H)H#9' 025 V5
4$-)( ' 044#$86(PI2(&"4%-)('B25V5'4$-  )(04#$8'-,'9-&" &, 42(&H)H9 025 V5 EH&™
0(142(&"4%-)( ' B25V5' 04#$8H)' [-29#)4&#-) :';,(4&2()& E4A%' /-)&#)1(0' -, @'
181$(%"- O'E((VI'EH#& " 4%#)5$(E((V'9,(4V'I(&E(()/8/$(%:' "( Z@™3"()-&83(
H)HEHATSRISHYO(%' &' &" (' %30’ 3($+#% 9.~ (' 3,-5,(%%H)5' &' #)+-$+( &"('$-)5'
9-)(%' FG#51,(' O:BTH:' I"#$%&" 0#%(4%(' 3, B¥ott-)' 433(4,(0' &' %S$-E' #)' 9-&"
0(142(&"4%-)( &, (4&(0/-"- &W'FGH#5L,(0:BPHB)-Y6#5)#.#I14)& 0. .(, )/ (#) %l +#+4$'
E4%'-9%(,+(0'FG#51,('0:B H:'

Vehicle Trametinib 1mg/kg Trametinib 3mag/kg

%

2.):(*% 1"13 O, 7¥7*0% 6'++*(-% 8=% 217 IB:(,-*% 5*8)('=+ " R245(% 4&' -1,
E((V%:' WHY(4%( #)#&#4$$8' 3,(%()&%' #) &"( 3($+#%6' 9(.- (' (1&()0H)B-8&+E&."(
0%63#)(6'%V18¥B$-)5'9-)(% :':,(4&2()&-"- & HY%'SH%&(0'9() (A& (41" 2-1%(;
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-»- Vehicle
- 1mg/kg Trametinib
g 4x1010+ -« 3mg/kg Trametinib
2]
S
<)
£ 2x1010
0' T T

Q’.\ Q’."L é_’b 0\3 q‘,:) Q:{p
N R
Time
2.):(x% 1"1$3 %T,7*7*% K,8@;B,-*7>*->*% B*7;(*% 8L*(% +,B* %-% :I7
1 A2(&#)#9',(01/(%'0#%(4%('91,0()'4)0',4&(*-.'3,-5,(%%#-)'4&'9-&""B2V5 V5'4) 0’
025'V5'0-%(%F)dP6'2(4)' +>X?H:"

100 - == \ehicle

e =~ 1mg/kg Tram
S
e = 3mg/kg Tram
@
< 50+
5 l
&

c L] L] 11 L)

0 20 40 60

Days
2.);(*% 1"113 99;(L,L'@% >;(L*798=% ::!7% 5*-8)('=+% +(*'+*<% [,+J%(B*+,- K "
W(%3#&(' %$-E#)5' 0#%(4%(" 3,-5,(%%#-)' -+(,' &#2(6' &"(,(' E4%' )-' %#5)#.#/4)&
0#..(,O0/(#)' 2(0#4) %1, +#+4%'-9%(,+(0'(&E(()'5,-13%:'=$$' 2#/('%1//129(0' &-'
&"("Yl#()&#.#I'()03-#)&'-."#)0 *$#29'34,4$8%#% FLSKH:'F)dP*/-"*,&H:
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2,);(*% 1"IC39F, 7% 7*% 6'++*( - YB=% REFIB;(,-*% 5*-8)('=+ "OWHI6(4%( #)H&H#A$$E'
(%&A9$H%%6" (%'H)'&" (3($+#%'91& 43#0$8'%63, (40%'&-'#)+-$+('&" () &#, (% 3#)(4)0'%V1$$:
R245(*#% 4&ME((V%'-. 0#%(4%(;

3,‘1010.

-+ Tram/Dex
~ Dexamethasone
-= Trametinib

2x1010+
-~ \/ehicle

Photons/sec

-
X
-
o
—
[=]
4

2.):(*% 1"1# 3 T,7%7*% K,8@;B,-*7>*->*% B*7;(*% 8L*(% +,B* %-% R$FF4-
0#..(, /(' EA%' -9%(,+(0' #)' 0#% (4%(" 91,00 -,' 3,-5,(%%#-)' #)' 4)8' &,(48&2()&
5,-13: 'F)dP6'2(4)' +>X?H:'
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100 -+ Tram/Dex
=+~ Trametinib

I__ * Dexamethasone
- \/ehicle

Percent survival
(4,1
o
|

c 1

L) L) L L]

0 20 40 60 80 100
Time

2):(*% 1"IF3%0;(L.L'@% >(L*7% 8=% R$FF% 5*8{% [+J% >8BK,-'+8-%
(BT Yo YoHE)H.HIA)& OH..(, )/ (#) 2(0#4) %1, +#+4$ E4%'-9%(,+(0'9 (&E(()
4)8'-'&"(1-"-,&%:" F)dP/-"- &H:

%

1"CGA A0O?R0O0API %

=/&H+ARH-)'-&" (<=>*2=KY'3$48%'4".1)042()&4%',-$(#) &"('3,-5,(%%#-)-.'?? @€
9-&"&" -15" 21&4&#-)%'#) 34&"EAS' (..(/&-,%6' 0-2#)4&(0'98"# % 64%' E($$' 4%
+(, (13,(%%#-) - <Y%' #)' &FTCBTH' 0#%(4%(; ;"( 04&4" 3,(%0&(0" "((
0(2-)%8&., A&(Yott) "HOH&H-)'-.' Yo#5)ASSEYG 15" &"('<=> *?=KY' /4)'9( AI"#(+(0 '
E#&"&"(PXYH# &2(&H)HO: H&" &"( (|/(3&#-)'-. 4'%#)5$(LINS6'Y?>B@_? BTe4$S$
L?NS%' &(%&(0' %"-E(0' 4/&#+A4&#-) - &"( <=3?=KY' 4%' 0(2 -)%&,4&(0' 98'
3"-963"-,8$4&(0*X <Y "H#%'3"-%63"- 8$4E&H-) EA% (.. (/&H+($8'H) "HOH#&(0'H) 4SS L?NS%'
98 §42(&H#)#9:!,(482()&- LINS%'&"4&"4,9-1, '"# $'EH#&"& 42(&H)HI' (%1$&(0'H)
H)"HOHEH-)-.'3,-$H.( AR ) YoHN & & EHEN-50H#  'A00H/&H-B-""H# $'[-).#,2#)5

4 3,(+#-1%" ,(3-,& @°F N-)&,4%&H)5688"#%' (..(/& EA%' 9$1)&(0' #)' &"( L?NS'
"4,9-1,#)5'4' "% $' FZ@MH' E"#/" 2#5"&' %155(%&6 $' %#5)4$$#)5' &' 34&"E48%'
~1&YHO(-.'&"('<=>*2=KY:'I"8' &"#Y0'#Y0')-&'&" (1A% (' #)'I"# $' OHY6(AYR 5#+()'&"4&’
<=>'"4%' %(+(,4%' -&"(, ' V)-E)’ %#5)4$$#)5' 348" E48%' FKREYE' KSN$H' #%' )-&'
O&H#,($8'1$(4," L-E(+(, 6#)'&"()&(J& '-.'&"(21&4&H-)%'3,(%()&'#)' ?? '#&'H# '
"4%'4'3,(OHS(/&H-) .-, Yott5)ASSH)5'+#A4'&" ( 7=KY2H)-, ' 4/&H#+HE&S'BA-9%(,+(0'#)'4"
%#5$( &FTCBTEPNSE' Y?>BB6' E"#/™ 4$%-' "4,9-1,%' 4 GMG<O' 21848#2°8
E"(,(4% )-'(..(&EA%' -9%(,+(0 '#)4)8-&"(,&FTCBTHL?SN6)-,#)4)8":L?NS""

IH#&™ 4' %#)5$( (J/(3&H#-)6' XY ' H'HOHEY' EA%' I8&-%&A&H A&"(, &"4)' [8&-&-]HI:
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N8&-&-J#/#&IBA%)$8'-9%(,+(0'#)' [N R6'4)L?2NS'E"#/""4,9-1,%'9-&"4 'I"# $'
)418&-5()(&H#I'94IV5,-1)0- ' &FTCBTH:' ; "#9R48' ,(%1$&)-23$(&('0(30)00/("
V&' (<=> *2=KY'&-'%133-,&'#&%'5,-E&H)0 ' %1, +#+4S:"

R)&"(3,(%0/(-'L" (% 6'2XY'§'HOHEH) (%1$&Y'H)XM4, (%8 ' 4)0'#)0L/&H-) -
3@Q: 218&4&#-)%' 4)0' $-%U(¥' ' 4,('5()(,45$8' ,(54,0(0 ' 4% $4&(+()&Y6 #) 276"
E"4$0088  S'HOL'A (BAGH+($8'(4,$8-)/-50H#0,#+(, - OHY%(4%(:" " 1%6 H)' (4, $8'%6&45('
0HY(A%E"(,(2-%8&' 34&H()BE'A+( ' ()% BE('3-%&1$4&(4/&H+H#ES'248'('5,(4&(,"
£)0'2-,((.(/&H#+(&"A& E(,( '4'2XY# 1%(0#)'$4&(, %&A5('0#Y6(4%(:

Q)/(4I&H#+( BX<Y"4%'4'9,-40',4)5(-. . 1)/&#-)%'H) &"('/8&-3$4%26'2#&-I"-)0,#4'
4)0'EH#&"#)' &" () LIS(1%OP a)('-.' #8%' 2-%& #23-,&4)&)1I$(4, ' ,-$(% #9B,-2-&#)5'
3,-5,(%9%#-)".,-2'M g &-'>*3"4%(:' X<Y%')1/$(4 ,'&,4)%$-/A8H-) #%'4'[-23$(]' 4/ &H+(
3,-1(%%6' (T1#,#)5' A4I&H+A&H#-PS XY ' 0#+() 3"-%3"-,8$4&#-)6' 400#E&H-)4S'
3"-963"- 8$4&H-) YoHE)A$%2" 4% (H)' VH)A%( ONFY @H4)0 %3(/##)1/$(4, 3 (%'
-,'34%%45@OROYRE " 4%'4$%-'9(()', (3-,&(0'&"4&'X<Y'14) 34%%#+($8'0#.. 1% (' #) &

%()%H&H+(LINSE("4+(%"-E) XY '§"HO#&H)(01/(% ')LIS(4, $-/ASHYA&H:)
X<Y' 4%%o-/#A&(GHE" I($$'18/5(4,, (Y& W (YIHE('&" (‘% 42(' $-%% -.'3"-%3"- 8$4&(0'
X<Y' #)',(%6#%84)& LINSYE"(,( EA%' (#&"(, 2#)#24$ FY?>@"H' -, )-' ,(01/&#-)
FY?5B@ ?H'#) )1/$(4, $-14$HA&H) - X<Y6'[-)%H%& ()& EH&™)- I'A)5(' #)' /($$'
181$(%'%&A&('%(()'H)' &" (YLPNSY%: R)',(%o#%E&4) &' ($$%' SHHTE RS &6155(%& & (
)LIS(4,24"#)(,8  '248-3(,4&( '41&-)-2-1%$8H)&"(49%()/(-X<Y:' Y?>B@ ?
"4,9-1,%' 4' &FBBCBTH' &,4)%$-/4&#-)6' E"#/" ,(%1$&%' #)' -+(,(I3,(%%#-)' -.' [8/$#)’
WEASGS 4% %1/" &"#%' 248" (%1$&' #)' 41&-)-2-1%' 3,-5,(%%#-)' .,-2' M #)' &"(
49%(0)/( - )LIS(4, X<Y:'  GH)ASSR' #%' 3-%0HIS(15" &" (" 4//121$484-) -.
3"-93"- 8$4&(0'2XY'#)'&"('3,(%()/(-. ") "#HOH#&-, %' (3-,&(0'#)'&83('O'4$S-%6&(,#/'
VH)A%( #) HOHEHE X<Y' MEH+A&H-) #%' (%&-,(0' E#&"H) &"¢'-@TE#)0-E6'
3(,2#88&H)5'3,-5, (%%0#-)' &-"48"4%6('4)0'24#) &0 4)/(-.'3,-$#.(, 4&H-):

SHIHSA,'&-'&" () LS4, $-1ASHYARHIXY 6'&" (| HE&HIAS ISISH)' -,'3,-5, (%%6#-) ., -2'

Ma&-'? *3"4%(#6'I8I$#) ' NSI$H) "4%' -1,'3"-%3"- 8$4&#-)' &4, 5(8&%'&(,2(0'&"(
188-3$4%24/" ,(&()&H-)' Y%(71()/( FN<>SH@TERTT -E_t _+ 0" (0h(" 0t &(%' 4,(' VH)AY%('
8&4,5(8%" - 41&H+(X<Y:'a)(H%'4'&4,5(&' -,'3-$- *$HV(VH)A%(FKSYH6E'E"#$%&'&"( #)4$
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VH)A%(' ,(24#)% 1)0(#)(0 = a)/( 4$$' -1, YoH&(%' 4,( 3"-%3"-,8$4&(06 /8/$H#)'
&,4)%8-/48(% &' &" () 1/$(1%4$$-B)5 3,-5,(%%ot-)' & 2H&-Yo#%: =SB Yo() Yort &tt+(
L?NS%6E( 0(2-)%&,4&(" &,(48&2()&' ER&" &,42(&H)H9' (% 1SV &,()0' &-E4,0%
(OL/(0)1/$(4,/8I$H)'_'#)27B%'4)0'V#5)# . #14)&'$-%%'-. ) 1I$(4, 18/$H)'_"#)INR:"
I"#39%6& #)' &" (", (Yo#%&4A)&' LINSY')-'2(4)#)5. 18 ,(0L/&H-)'#)' ) 1/$(4,' 8/$#)' 'E4A%
-9%(,+(0' ;"H%' 248'9( 01( &' /8/$#)' ., (($8' 34%%6#)5' #) &-' &"(')LIS(1%' #)' &"(
49%()/('-.'X<Y'3"-%3"- 8$4&H-):

--38H2#%(",(%3-)%( &-'&4,5(&(0'&"(,4386'&, (4&2()&H)'|-29#) 4&#-) E#&"'4',-40'
A1&H)5' 450)&' -, 18&-&-J#I' 248" -3&H#2#Y%((%3-)%(:' L(,( E( %"-E ' &"4& ?XY

Y HOHEH ) -20#) A8H-) EH&"0(42(&"4%-)(6' E"#/".- 2%'&"(94/V9-)(-.'"2-%&
28($- 24'&"(,4386'#% %8)(,5HYEHI #) #+('-.' (HA"BNSY' &(%&(02%' X<Y' 4/&H#+#&S'
3,-2-8(%' %1, +#+4$' 4)0' 4)&A3-38-YHEB' $-%%' -.' A/&H+(' X<¥E)' [($$%' &"4&' 4,
0(30)00&'13-)&"(<=>  *?=KY '248'$(4+(' &"(2 '-3()'&-'4'%(/-)0"#&'&" #)O1/(
43-3&-%HUYR(I& B'HIHOHEH-)-. ' 2=KY Y%#5)A$$H)5'248'98,#2#)5'/ ($$%'.-, D(4&""

MGCHY)-E' #),(A%H)5)-+($H) " HOHE- %'&4,5(&#)5'3% 1, +#+4$'3,-&(H) %' 4+ AHSA9S ("
R)"2?'H#&"4%'(() #O() &t #(0'& " 4&$$%" 4,9-1 #)5'&FBBCBTHY%"-E'% () %o#&#+#&8'&- NS
@'#)"HOH&BY' S(+(,45#)5' &"#%'V)-ES(05( -.' 0#Y6(4%(' %6 () YoH&H+HEB6'H) -29#)48&H-)'
E#&"?XY' #)"HOH&H-)3 #2#)5' [($$%' .-, 0(4&"6' E-1$0' O(' 4' ,4&#-)4$' 433,-4/" &-'
HO()&H.8#)5'[-20#)A8&H-)' %&, A& (SHER'L #) (' %&108' L&H#$HY#)5' 4' &FBBCBTH'L?NS' F#(
Z@MH' 4% ' 4' 3$4&..- 2", &" (' [-20#)4&H#-)' - XY #)"HOH&-,' 4)0' NS *@'#)"HIH&-'
1-1$0'4)%E(,'&"#%'71(%&H#-131,&"(,6'4%-&" (, 0#Y6(4%('%19% (&% Yo () YoH&H+#&8'&-'&4,5(&
H)"HOHEH-)' 4, (HO()&H-H#(06' PXY ' #) HOHEH-)' -1$0'3-&() &H#4$$8' 3,-+#0('4'94/V9-)('.-,'
-3&H2HYH)5'(%3-)%6(%:'

GH)ASSTBI2(8H)HO' EA%' &(%&(0'#) &E-' 21,#)('1()-5,4.&%:' R) 4I"# ' 2-0($' -

0H% (4% (642 (&#)#9' %$-E(0' 0#%(4%( 3,-5,(%%#-)6' 91&'"40")-'(..(/1&' -y a>:"" ('

$AN'-' (/&) %1, +#+ASHIB"-15"& 01('&-'&"( -)5-#)5 '4//121$4&#-)' -.' O#Y6(4%(

H#) &" (' 3($+H%' VoREBSSEH)S' #)' %823&-248H#!' LSK' F4' Yo/#() &4 #1HB)&HD (Y%63HE&(

$-E(,' &-&4A$0#%(4%('91,00)"#%'248",(.S(/&'(..(1&H#+($8'%&4,&H#)5'&"(,438' &--'$4&(6'

) O#Y%(4%( #%' E($$' (%&49$#%"(0'4)0' 3-&() &HASSS' &--' 455, (%6%6#t+(' .-, 4' [8&-Yo&AGH
&"(,438'&-"9('(..(/&H+("' R)&"(1"% $'2-0($6")-'(..(/&'E4%'-9%(,+(0'(#&"( ,'4$-)(
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- ) -20#)A8#-) E#&™ 0 (] 42(&"4%-)(:"#Y%' EA%' 3(,"43%' 1) %13,#%#)56' 4% .-,
&"H%' L2NSSHEES(HY&., - 41&H+HES' "40'9(()' -9%(,+(0:R)' ) (#&"(,' I4%( E4%'0,15'
&-JHIH&S' -9%(,+(OEH&™ ,(%3(/& &-"4(248-$-54#]' |- 1)&%-,' MR' &-J#/#&8G1,&"(,
-3&H2HYARH-)"- . 0-%oH)5'H)ISL0H)5' 1%+#) 5" #5" (,'0-% (% F#: (P25 V5 HB)RE, 138#)5
&"(,438' EH&" A'E((V' 9(&E(()' /8/$(%'4)0'/-29#)#)5' PXY# E#&™0 (J42(&"4%-)(
HY&"( 1" $'2-0($'24#5"8' (% 1$&'H) #23,-+(2()&%H)'a>:""

XY 'Y HOHEH VA% IS(4, 3-&()&HASHY) HOHEHIBH ' 0, #+() O#Y6(4%(' RE&YH (.. (/& #%'
3,(0-2#)4)&$8' /88-%&A8BD1&' YoH5)H##/4)&' I($$ 0(4&™ 14) 9( #)01/(0' E#&™ &"(
A00HEH-)'-.' 4 %(/-)0' 45()&: >19%(71()& #)+(Y&HEA&H-)%' #)' &"#Y%6' E- V' #)+(%o8H54&(
O(H)#)5'-3&#24%'/-29#)48&#-) &(,438:" '
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CYAIP:4%.40.P1./::A%E% J&API/Q% ?P:WAI/&AP1%

&S4./10X %

C'l %&.PTR?&API %

YH)A%(' #)"HOHEH-JH2Y' &-'&4,5(& MEH+A&(0)-50( Y% #) | HE&HIAS %#5)A$$H)5'
348 "E48%'H)+-$+(0'H)'5,-E&"'4)0'3,-$#.(,4&#-)6'2#5, 4&#-)'4)0'2(84%&AY6#HY6'Yo 1, +#+4S'
4)0' 4)&H#A43-38-%6H%6' 2(&A49-$#%2' 4)0' O#..(,()&H#AQB) -E(+(,6' 2-%& -. &" (%(’
VH)4%('&4,5(8%'4+(&()' 91&-)(-.%(+(,4$'08%, (51$48&(0'%#5)4$514&" " E48%6'4)0'

A&, &"4) 49%-$1&OBO0()/( 13-)' 4' %#)5$( %#5)A4$$H)5' 34&"EA86' 2184&(0'
VH)4%(%'%(,+(4% % (/-)04,8"-)/-5(#'0 #+(,%6'3,~+HO0H#)5'% 1, +#+4$40+4) &ASEH

) (/(3&H)6 M) 28($-#0' S(LVA(2#4' FN?SHE' #%' 3(,"43%' &" (' -)$8'

2-)-50#/'0, #+() 0H%(4%(:" " 1 %6 E"#$%& Vo) 5$5('84, 5(&(BH) A% (H) " HOH&H-) | 4) % $-E'
3,-5,(%%#-)4)0'(+()', (01/(&12-1,'91,0()6'&"#% #%"- &()'-)$8".-, 4'$#2#&(0'3(,#-0'

- I&H2(6'H)+4,H#49$8'4)8-)(-.'4)129(, - (YoH%&A)/(2(/" 4)H% 2% FA%'3, (+#-1%$8'
0HY%/1%9%6(0H'/4)' -+(,1-2('%#) 5$( &4, 5(&(0'VH) 4% ('H) "HOHEHO L, &"(,6' Vo) 5$('45()&
&"(,438' 4/&H#+H#&S' 248" O(' $SHH&(D' #)' H&Y' (..HIA8 O1( &' H&Y' +(,8' %3(/# #I#&S' #)
400,(%%#)5'-)$8' 4 %#)5$( 34&"EA8'4)0'/"4,A1&( #Y%6&H 4' &12-1,'3"()-&83(' =%

%1/"6' [-20#)484-)' &"(,438' E-1$0'9(' 4+-1,(0" -+(,' 2-)-8"(,438' &-' 3-&()&#4$$8'

9,-40() 4/&#+#8&86'0((3()'4)0'3,-$-)5'01,4&#-)'-." ,(%3-)%(:' =" ,($4&H#+($8)-+($'
433,-41"H%' &' #)&(,,-54&('&"(&12-1," ,(%3-)%( FYbBI-'%6#)5$('45()& #)"HO#&H-)' 4)0'
HOO&H.8'  3-&(&HAS [-20#)A8&#H-) &"(A3H(%' &"-15" 108)42#! VH)-2(
(3,-5,422#)5] @TQs@TU

W8)42#/'V#)-2(',(3,-5,422#)5' 0(%/ #9(%' &"('3,-/(%%'E"(,(986'#)' &" (" .4/('-.
8&4,5(&(0'VH#)4%(#)"#I#H&H-)6'-+(,'&"(WIBA™-1,%'&-'048% BA$&(,)4&H+('%#5)4$$#)5'
34&"E48%'4,('(#&"(,'4/&#+4&(0'-,'13,(51$4&(0'&-'400, (%% &"('$-%%'-.' &H) " #I#& (0
NI-50#/'34&"EA8  @TA(("4,('-+(, PCC'"124)' 3,-&(#)' V#)4%(%' #)+-$+(0'#)'
2-0#.8#)5'13'&-'4'&"#,0-.'&"("124)'3,-&(-2(  @PON-$$(/&#+($8'&"(%('4,(,(.(,, (0"
&' 4%' &"(' VH#)-2(6' &' E"#/™ &"(' 2(29(,%' -.' &"(' <=>  *?=KY' 9($-)5 ' I"'H#$%&'
I"4)5(%'#)'50)('(3,(%%#-)'4, (' 1&() Yo#+($8'%&L0#(0'#)' 24$#5)4)/86'#)' ,(%3-) % ('
&-'%3(/#.#' %&,(%%-,%' 4)0' &"(,4386' &"#H($BAH5)-,(%' &" (') 12(,-1%'#).$1()/(%'
4)0'3,-/(%%(%'-)' <[='  &"4&',(%1$&Y8HY #)4%'3,-&(#)'3,-01/&'4)0" #&%/8&H#+1#88:'
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" (%(H)/$10(2<[=%E&AHSHEBE'E, 4)%$A8H-)6'3,-&(#) &1,)-+(,6'4)0'38H8) % $4&H-)4S'
2-0# HIA&H-)%' #)I$10#)5' 3"-%3"- 8SAKH-E #I" ' &,1$8' $(40' &' &"(' 3"()-&83(' -
%3(/4.#/'50)('(13,(%%#-):"

[+($' &(MHTL(% ' #)' 3,-&(-2#/%' "4+(' 3(,2#&&(0' #)&(,,-54&#-)' -.' &"(' EHO(,
IV#)-2(J6' %1/" &"4&' (J&(YeH+( "4)5(%" #)' 3,-&H#H)' 3"-%3"-,8$4&#-)' /4) 9('
2(4%1,(0'EH#&"#)"-1,%"./($$24)#31$4&#-)-,0,15' (]3-%1,( @TC@EPE"#04'4$S-Ep

- '1-234,#%-)'- 'VH#)4%('34&"EA8%H)'&, (4&(0'4)0'1)&, (4&(0'/($$%6'24$#5)4)&'4)0"

)-) *24$H5)4)& &HYY%1(%6' 4)0' #)+(%&HEA&H-) - 2(/"4)#%2% -.' (Y#%&A)/( 4)0' &"(
3-&()&H#4$ &OB&H.8' 4004#&H-)4$'84,5(8%' -, 'H)&(, +() &H#-):

#)' 24$H5)4)& 354%24' [($$%' /-234,(0' &-' )-,24%' 3$4%24" [($$HBPO :"#%' %&108'
HO()&H.H(0' #)1,(4%(0" %#5)A$$H)5' #)'a& *3QC>AY' 4)0' X<YB'@' 34&"E48%6'
%155(%&#)5'9-&"-.' &" (% (' 34&"EABWLS0’ O(' &"(,43(1&#]' &4,5(8%'H)' 27 %34, H#)5'
)-,24%$'3$4%24'/($$%:

R)&(,,-54&H#-)'-."\V#)-2( *EH#O('["4)5(%'H#) & #3$(') (54&H#+('9,(4%&'/4)/(,'F;_NH'#)
(%3-)%(' &' &,(482()& EH#&™ &"( PXYH# US12(&H#)H9"4+( 9(()' %&1O#(0 @PT I"#$%&!
$-%9%'-.'3"-%3"-, 8$4&(0' X<Y' EA% #)H#EHA$SS' -9%(,+(06'98' @T'"-1,%' ,(4/&H+48&H-)'
XY @'4)0'34,8#4$' 3"-%3"-, 8$4&H-) - X<Y' EAYA54H) %o(() BS#V($8'01(' &-'$-%%'-.
)(54&#+( .((094/V' $--3%' 4)0' 3-%%HOB( #)"HOH#&-,' OHYYo-/#A&H-):" :"(' (1&)0(0'
IV#)-2(3' ,(%3-)%( %"-E(0' 13 *(51$4&#-)' -.' <;Y%' #)/$10#)5' eXMG<@' 4)0'
KWMG0:'>19%(71()&' /-29#)48&#-)'&" (,438' &4,5(&#)5' &" (' 4043&#+(' ,(%3-)%-.
13,(51$48#-) -.' <Y%' EH&" %-,4.049' #)' 400#8&#-)' & @L2(&H)#O' ,(%1$&(0' #)'
%68)(,5#%&H/' 188-&-JH/#&S8:"

>H2#$4,$86' #)' 2SS, (4,,4)5(0' =2S6' [($$' $#)(%' &, (4&(0' E#&™ &"( $49-,4&-,8' ?XY#
ZaB@" .-, #+(1048%6({%1$& (0413, (51$4&#-)-. &"(<;Y'eXMG<@ @PPN-29#)#)5'
ZaB@NE#&"'4)'4) 83 XMG<@'4)&#9-08'#)01/(0'%8)(, 5% &#/'188-&-[#I#&S'H) &" (1($$
$H)('"HY6 1-20#)A8#-) EA%' 19%(0'454#)%&'3,#24,8:7S' 34&#()& %423$(%',(%1$&H)5'
#)'%8)(, HYOEH! 188 &-JHIHEB'H) &" (.| (H5"&:""(‘$H2H#&(O'(..#I4I8'H)'3,#24,8'348H#() &'
0%6423$(%'248",(.$(/&'&"('1%(-.'4)'4)&#9-08'&,(482()&H)'&" (149%()/ (- #221)(

(/& 1($$ %6'4% %1/"-1&/-2(% 248'Q(0H..(,0&H) *+#+-'
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L(,('E(#)&(,,-54&( 08)42#/'VI#)-2( I"4)5(%' #)' L2NS%' #)' ,(%3-)%( & ?XY’
) HOHEH-)"

C'$'l B &RTX%/&APIIQA%EY A:0 %

=062 XY 'H)"HOHEHPY'3, (0-2#)4) &$TBE- Y68 A&H] 4&" (,'&"4)'|8&-&-JH 4)BH+()'-1,

H)0#)5%'-.968)(,58'#)'/-20#) 48&#-) E#&™ 0(142(&"4%-)(6'E('%-15"& &', 48#-)4$$8'
HO()&H.8' A00H&H-)AS' #)"HOHE- %' &' 34#,' EH&" & A2(&H)HT' &" -15" #)&(,,-54&#-) -
08)42#/'V#)-2(',(3,-5,422#)5'#) L?NS%:

(E-,V'0(%/,#9(0'#)'&"#%'[" 43&(,'4#2(0'&-D *
¥ X+4$14&( &"( VH)-2(',(%3-)%( #)' 9-&™ %()%H&H+(' 4)0" ,(%#%E&4)& L?NSY%'
&,(4&(0'EHE&" &, 42(&H}HI
¥ RO()&H.8'4)0+A$H04&('3-&() &S5 *49$(I&4,5(8&%'
¥ Z&HSHYO([-29H)4&H-)'&" (,438'&-"241H2HY (188 &-[HIHE&S
¥ RO()&H.8'3,(0#/&%'- %) YoH&H+H&S - '-20#)A&H-)'&" (,438

C'$"$%DAIP:4%/../X% %

"(K(3>/4)' Y#)-2('=,,48' FK(3NLRKH'FS($8%&406'[(&"(,$4)0%H #%' 4'5$4%% %$#0(’
E#&"&",((',(3$#/4&(0'0@]0@'5,#0%: =& (4/"1%3-83'"-)'&" ('5, #0'4) HHD ' 42#)-'4/#0
3(3&HO(‘HY%'A&&AI"(0'&"&" (Y1, 4/(:'=&' (A" %3-&'&" (' 3(3&HO(#%'4%'0() % (SRt

4% 3-%9%#9$8' FqBCC' 3(3&H#0(%' 3(,' %3-&H:' :"(%( %(710/(%' ,(3,(%()&" | #&#I4$
3"-963"-, 8$A&H-) YoH& (' -.' SH#+()3,-&(H#) Y EHE™ $4)VH)5' 42#)- 4#0%' &"4&' ()" 4)/("
VH)A%(' ,(-5)H&H-)' 4)0' %3 (/#.#IHE&S: - &"( Y$HO(6' /($$' $8YA&(%' I-)&AH)H)5' 4I&H+("
VH)4%(YBOO=;K'4) 0'4)4/&#+4&H)5',(45()&'4, (' 433$#(0'4)0'#)/194&(0'4& OCN'

- &E-""-1,%: >$#0(%' 4,(' &"()' E4%"(06' 4#,' 0,#(0' 4)0' (]3-%(0' &' 4'3"-%3"-,  *
%8&-,45('%/,(().-, @T'&'Q@"-1,%6'9(.-, (' #245#)5 E#&"4'3"-%3"-, *#245(,:" '

(L (%1$84)& #245( #%' -18&31&' &-' 248&SA9r" %o-&fB' %3-&' 3H#]|($' 2(4)%6' 4)0'
2(0#4)%' 4,(' 14$/1$4&(0' 4)0' /-,,(/&(0' .-, 94/V5,-1)0:' Y-$2-5- -+ >2#,)-+

0H%&A)/( 4)0' 3,-949HSHEH(%' 4,(' /4$/1$4&(06' 4)0' 94/V5,-1)0' 1)-#%(* %3-8%J' 4. ('
($H#2#)48(0:' K-%ot&H#+(' 4)0" )(548H+(' 1)&,-$' %3-8&%' 4,( #)/$10(0' .-, /-)&,-$' 4)0"
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)-2 ASHYARH-)! G,-2' & HISHIAL( Y$HO( 0484' %8&4)04,0' O(+#4&H-)' 4)0' [-(. HIH()&' -.
+4, HAZH-)'4,(14$/1$4&(0'4)0'-1&SH(,%' ($#2#)4&(0:"

1 (%1$&4)& 04&4' 3,-+H#O(%' #).-,24&H#-)' -) 9-&™ &"(* 3"-%3"-,8$4&(0' 3(3&HO("
%(710/(% 3,-&(#)' &4,5(&' 4)0' &"( 13%&,(42' VH)A%(' ,(98-)%H#I$( .-, &"(
3"-93"-, 8$4&#-)6' 4$$-EH)5' #OO&H.HIA&H-) -.' (/1,,(0&$8' 4/&H+AGP&(H)%' 4)0
348 "E48%"'

=06 E#&"4)8'4,,48'3$4&..- 2'&(, (4, ( $H2H&A&H-)% N1$& 1, #YBH%'H) %133$(2()&(0'
2(0HA'4) (Y1B&'H) M&H+A&H-)-.'24)8'2- (‘348 "EA8Y% VH)4%(%'&"4) 2#5"&'9(&"

JA%(H) +#+-1"1%6 4/ &H#+H8&B-) &" (4, ,48'248'(-+(,%84&(0' -, '24)8'VH#) 4% (%: N($$'
$8%4&(' 3,(34,4&H-)' %&, (%%(%' |BSEUYEHASSBIEH+A&H)TH)4%(%-&' -&"( ,EH%("

AI&H+( #)' &"(' 94%( %&A&(: G1,&"(,6' $8%A&(" 3,(34,4&#-)' 248" (%1$&' #)' $-%% -
H)AI&H+A&H-) - VH) 4% (%o GH)ASSE6' E"HSY0& H#)' +#+-' &"(,(HY' "H5" Vo3 (/#.HIH&S' - ($S1$
VH)4%(%6'-18%6#0( - &" (B &"#Y%' Y3 (/4. #1488’ 248'9(' $-HE %) &" ('3, (%6 ()/('-.

&' $A)\VH)5 42#)- 41#0% %(71()/(6 ' E#&"-1& &"( 1&)0(0'4)0'/-23$(]'3,-&(#)  *

3,-&(#) H) &, A/&H-)%o' Vo3 (/# HI#&B'248'I('$-%& ' S(40H)5' &' 4$% (' 3-VoH &H+#E&S:

C'$"1%0&RTX%T40A]%

I((+4$14&(0'&"(VH)-2(#) -1, L?NS%6' &E-"%()%#&#+( "'#  $'F??B%t[NRH'4)0

&E- (%H%E&ARI&RBTHL?NS%'FY 2>@"4)0'SKBH'4&'94%($#)(4)0'.-$$-E#)5'@T"-1,%
&,(482()& EH#&™ &,42 (8&H)HQB:'|('0#0")-&'%($(/&'1; LINS%' 4% Y2>B@ _?' 040"
)-&'(]3,(%% ' 94%($#)('3"-%3"- 8$4&(0'X<Y 6'E"#/" %155(%&(0'&"(, (E(, (' 1)$#V($8'
&-'9('4)8' 2(4)#)5.1$ ' /($$1$4," ,(%3-)%(% &2XY'#)"#HOH&H-):' G1,&"(,6' 4% E( "40'
(13(/&(0'4",(%3-)%('&-"2XY '#)"#HOH&H-)'#) &F TCBTH'L?NS%'01('&-'49(,,4)& ?=KY"
06#5)A$$#)5'91&"40')-&'-9%(,+(0'4',(%3-)%(E('4)&HIH#3A&(0'VH)-2("4)5(%' 248"
3$48'4' -$(H)'&" #%:

N-20#)(0' 4)4$8%#%' -.' 9-&™ &"(' &E-' %6()%6H&H4)0 ' &E- ,(%6#%&4A)EPNSY%' E4%
1)0(,&AV()' &-'#23,-+('Yo3(/#.HI#&S'#) #0()&#.8#)5' O..(, ) &H#ASSS' 4/ &#+48(0'VH) 4%(%'H)'
(%63-)%(' &' PXY' #)"HOHEH-)6' &"ABHE"& (3,(%()& 34&"EA8%' -." ,(%#%&4)/( 4)0
(4,$8'08)42#/'V#)-2(,(3,-5,422#)5:
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C'1% 40RQ&0%

C"1"19%D,-8B*%'((V%'-' @V7,7%,<*-+,=,*7%M,-'7+%-+ () * 2% +J['V7%8=%
(¥7, 7+ ->*00+8%+'()*+*<%M,-' 7+%,-J K, +,8%

I(' &, (4&(0' &E-'%()%H&H+('4)0' &E-' (%#%684)& LINSY' E#&" &, 42(&#4)E9' B @T'
"-1,%::" ((1-)%(/1&H#+(1($$'34%%45(%'E(,(&, (4&(0'&" (%42(E486'%)43' .- \()
-)'0,8'#/(6'&"()'4)4$8%(0'4%'4'%o#) 5$('94&/" ' GH#5 1, (' T:B'%"-EV&83#/4$'K(3NLRKT'
%SHO(H245(%'.,-2'-1,'(]3(,#2(0)&%: '

2,):(*%C" PF6(*7*-+'+,L*% O*6?SA0g%,B')* 7"

=06'/-22()&(0'3, (+#-1%$86'& ' 9(&&( #O()&H.8'5()(,4$'84,5(&% - (%6#%&4)/(6', 4&"(,
&"4)' %3 (/# V8- 4%H)5S(L2NBE" (,(Y1$&%'.,-2'9-& " %) Yo &H+(4)0'9-&" (%#%&4) &'
L?2NS%'E(,(/-$$4&(0'.-, 1-234,#%-):

WH..(,0&H#4S$' VH#)-2(' 4,48' 4)4$8%H#%' #OO&HH(O' ,(/1,,)RA&"EA8%' 4)0' %63(/#.Hl'
10,15*49$(J' &4,5(&%' #(YH%E&ANEINSY' &"4&248" 1-).(,' ,(%#%E&A)/(" &' ?XY'
#)"HOH&H-):'X)  #/"(0'34&"E48%H#)/$10(OKROY =Y;6m[Y"_N®'4)ONY@ FGH#51, (%'
T:@'tU'T:OH:'=%'=Y: %) "HOHEH-) H)'|-20#) A&H-) EH&" A2 XY #" 4%'4$ 18'9(()' &(%& (0"
ISH)HIASSS' 4)0' EA%B-- $8' &-$(,4&(08 SH2HEH)S' #&Y' 1&HSHESE' E(0HO')-&'#)+(%&H54&(' &"
[-20#)48&#-)' . 1,&"(, BY®
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Resistant

0 5 10 15
Sensitive %

2.):(*% C"$3% T8+% 6@8+% >8B6'(,-)% O*62SA0GY% <UIB'E7, + L*EI7, 7+ -+%
S:2Q7" "W-&&(0'$H)(%',(3,(%()&@.-$0'0%..(,0/(#)'3"-%3"-,8$4&#-) 6'-)%640(,(0
4 6B H#18)8 ["4)5( H)' 3"-%3"-, 8$A&H-) >3-8%' EH&"H)' &" (' 9$L( 1#,I5( ,(3,(% ()&’
3"-963"- 8$48&H-)' &4, 5(8Y EH&"H)],(4%(0'3"-%3"-, 8BA&H-)' H)',(Y#%684)&'L 7N Sy
&,(4&2()&'4)0 ' 4,('$HV($8'&-",(3,(%()&/"4)5(%'4 Y%%-1#A&(0'EH&" (Yo#%&4)/(:>3-8%'
E#&"#) &"( (0 H4IS( (3,(%()& #)],(4%(0' 3"-%3"- 8B$A&H-)' #)' %o() %ot &+(' LPNSY
~$S-EH)5 &, (4820&' 4)0" 4,( $HV($8' &' (3,(%(0& I"4)5(%' A%%-I#A&(0" E#E™
Ob()YHEH+HES: W-&'H) &()VoHES HYo'&" (14+(,45(-.")dO'OH#-$-5#/',(3S#/A&(%:

Resistant Pathways CK2
AKT

1 o— Bcl-2/JNK

o O
°, ¢ ‘ ’..' [
Ce @

5+ * .".:’ i';‘.'/s'

2.):(*%C "13@6+,<*%768+A6+I[VT%*-(,>I*< %% (*7,7+-+%S:?Q7'%
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C"1"$% 2 D7 %8L*(*56(*77*<%,-%S:2Q7%

NAY%(#)'Y #)4%(@FNY @HH#%'4'19#7 1#8&-1%%$8'(]3, (%%(06'/-) Y&H#& 1 &#+($8'4/&H+(VH) A%
E"#/"3$48%'4%133-,&#)5",'()"4)/#)5' -$(#)'24)8)-, 24$4)024$#5)4)&'  /($$1$4,'
3,-1(%% (%" ;" (%('#)I$10('3,-$#.(,4&#-)6' 5,-E&"6'0, +#+43$'4)0', (%#%E&H)5'43-38:%#%
>3(/#.H#'&-&"("?=KY BNY@F'#%'V)-E)'&-'3"-%3"-, 8$4&('4/&H#+A&(0'X<YAHSHEAGH)5
188-3$4%2#1") 1/$(4,'&,4)%$-/148&H-):

I( +4$#04&(0'&"(' (13, (%%#-) - NY@ #' 4% 4' &4,5(&E?NS%:'R)’ 4$B($$YE(%&(®
NY @' (13,(%%#-) #9B, (4&(,'&"4)")-, 243’ NWBOUp'FG#51,('T:TH:

e
<
o I S ® B © Qg)
NEggfge S8 gEL
% I MY, N 2> > g >
0

2,);:(*% C"C3% ?D47% 8L*(*56(*77*<% ,-% S:2Q7% >8B6'(*<% [,+I% -8(B'@%
2TILHU%>*@ @3P?NSY%-+(,(]3, (%% NY @ '/-234,(0'&-)-,24$NWBOUp'/($$%: '

%
C"1"1%7?8BK,-*<%:4DWERD$S #%J K, +,8-%(*7;@+7%,-%7V-*(), 7+>%>V+8+85 > +V%
-%S:2Q7 %

NN*TATP' F%#$2#84%(,8&HOH' #%' 4)' - 4$$8' O#t-A= M SARHEH+(' #)"HOHE-,' -
NY@@P™ :,4 2(&H)HO' #)' [-20#)4&H#-)' E#&™ Y2i$8.4%(,&H#9' ,(%1$&(0' #)' %8)(,5#%&H]
I8&-&-H#I#&S' #)' ASH $' 4)0' &FTCBTH' L?NSY%:' [- 4/&#+#&8' EBh(,+(0'#)' I

L?NS% FG#51,(' T:PH: I"#$%&' &"('/-29#) 4&#-)' EA%' %8)(,5#%&#/'#)' &FTCBTH' L?NS%6'
&"('3(,/(0&45(-.1($$'0(4&" "E4%2-0(%&6'/($$'3,-$#.(,48#-) E4%'24,V(0$8',(01/(0"
FG#51,(T:"H:"
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B Trametinib 1uM
B CX4945 5uM
I Trametinib 1uM + CX4945 5uM

©
o
1

60+

40-

% Cell Death (PI-UnTx)

2,);(*% C"#3% 0V-*(),7+,>% >E@86 <*'+J% ,-% S:?Q7% +(*'+*<% [,+J% +(*BKIHE%
7,@B,+'7*(+,K8'('[-29%)4&#-)" -.' Yo#P2# &A% (,&#9' 4)0' &,42(&#)#9' #%' %8)(,5#%&H/' #)'
9-&" I"# $'4)0'&FTcBTH'L?NS%:'>8)(,58'E4%')-&'-9%(,+(0'#)'!;'L?NS%: ';"(
NR'-'[NR'4)0'Y?>@"N 4,('/$-%(,' &' 400#&#+(",4&"(,' &"4)' %8) (,5#%&#/:' G1,&"(,6'#)'
Y?2>@N&"('/($$'0(4 & #)'[-29#)48&#-)" .A#$%' &', (4" @CDb:;"('9-]' 49-+(' (4/™
L?NS'#%'&"('/-29#)48&#-)'#)0(]6'+4$1(%'-.'kB'4, (' /-)%#0(,(0'%8)(,5#%&#/:' F)dO6'

2(4)'" £>X?H!

- 1501 M Tram 1uM
5 M Silm 5uM
§ 100+ M Tram 1uM/Silm 5uM
2 W Tram 100nM/Silm 5uM
E 50~ M Tram 10nM/Silm S5uM
g M Tram 1uM/Silm 2.5uM
0-
& & =)
€ €

%
2.):(*% C"F3%*@ @% >8:-+7% 8=% >8BK,-"+,8-% +('B*+ EWU@ B, +7*(+,K% +dCe!Ci%
S:2Q7"% N-29#)4&#-)%' -.' &,42(&H)H' 4)0' Y%HS2#&AY%(,&HO' (%1$&' #)' ,(01/(0'
3,-$#.(,48#-)'48&'Q@"-1!%)'&FTCBTH'L?NS2'd'&, 42(&#) #96'>#$2d%HS2H#&AY(,&HO:"
F)dO6'2(4)' +>X?H:'
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I (V)-IV(O'O-E)NY@  #' 1%#)5 %#<[="& &(%& $-%% -.' MHR-20#) A&#-) E#&"™
&,42(&H)H9: 1"#$%8&'V)-IVO-E) EA% W/ (%%. 1S FGH51,('T:QH'%19%(71()& &, (4&2() &
EH#&"& A2(8H)HO' MHS(0'&-"A1"#(+('&" (%42 (' I8&-&-JHI#&S"- 'NTATP

>/,429%( Yo#<[=
%
I / A f : \
% D1 D2 D3 D1 D2 D3
%
%

2,);(*%C"G3%7,.1/%8=%7?3$%1//(%%.1$'V)-/VO-E)'-'NY@ # E#&"#)'@'048%'

%

C"1"C%0J876J8(V@'+*<% W7 %*56 (*77*<%,-%'%7;K7*+%8=% S E@B[%,>+7%
=8(%7*-7,+,L,+V%+8%>8BK,-*<%:BERPR/& Q$%,-J,K,+,8-%b60

[(1&6' E( #)+(%&#54&(0' &"(" (13,(%%#-) -.' 3"-%3"-,8$4&(0' 4)0' &-&4$' NS@' #)
L?NS%:' NS*@'#%' (]3,(%%(0'#)' 4' $#2#8&(D29(, -.' L2SN%' FG#51,(' T:U6' = *NH:'
I S'L2NS%'(]3,(%%(0'3"-%3"-,8$4&(0'_NS *@'4&'94%($#)(6'E"#$%&' ' 0#0'
)-&' =%' 3,(+#-1%$80(%/,#9(06' E( 4$%-' .-1)0' Y?>B@_?' F4' &FBBCBTHH' 4$%-'
(13,(%%(0' 3"-%3"-,8$4&(0' _NS *@:' =$$' LPNS%' &"48&' (13,(%%(0' _N@®' 4$%-'
(13,(%%(0'&"('3"-%3"-,8$4&(0" .- 2:"

= . BAA'F+()(&-/SA]H #%' 4 %3(/#.H/6' - 4SS O#-4-+AHSA0B( #)"HOH&-, *CPRIS %'
2-)-&"(,4386'+()(&-/$4]"40'4$2-%8")-(..(/& 454#)%& 4)8'L?NS (J/(3&'&" (!

LN?S%' mm[O" 4)0' Y?>B@_?2:' (' VH#)-2( 4,,48' ,(3-,&(0' 4) #)/,(4%(" #)'
3"-%3"-,8$4&(0' NS*@'4.&(,' &,(482()& EH#&" &,42(&H#)#96' E"#/" EA% %(()'#)' IK
E"#59%& &"(",(+(,%(' E4%' %(()' #)' 1" LPNS%:' ;,(4&2()&' EH&" +()(&-I$4] #)
[-20#)48#-) EH#&" & 42(&H)HO6' #)'# $' 4)0' &FTCBTH? NS> E#&™ 94%($#)(
3"-%3"-,834&(0' _NS*@' FG#51,(' T:UH6' ,(%1$&(0' #)' %8)(,5#%&H/' [8&-&-J#I#&S6' E#&"
2-0(%&'3(,/()&A5(%'"-. /($$'0(4&" " FGH#51,('T:AH:""

I



L A2(&#)H9 -+t -+ -+ -+
3_ %@

! _/$*@

0*=/&#)

. - 42(&H)H9
' 3 /$*@

_I¥@

- 0*=/&#)

A28 -+ -+
3 /$@

2.):(*% C"H3% &8+ @Y% NPEIGIST6I8(V@'+*<% W2AB% ,-% S:2Q7" d/f ' || "# &
L?NS%' (13,(%%(0'_NS *@6' E"#$%&' ' 0#0')-&:';"(""#5"(,' 2-$(/1$4, E(H#5"&'
94)0'%(()'#) NMB'#%'&"-15"&'&'9('_NS ns')-) *%3(/#.#/'9#)0#)5'- . &"('4)&#9-08:'
dWF a)$8' -)(' -.' &",(( &FTCBTH' L?NS%' (13,(%%(0' _NS *@:' I"#$%&' #)/,(4%(0"
(13,(%%#-)-._NS *@°3"-%3"-,8$4&(® NS*B'E4%'%(()#)'SKB'.-$$-E#)5'&,(4&2()&'
E#&"&, 42(&#)HEF_-&™1'L2NS%'(]3,(%%(0'3"-%3"-,8$4&(0'_ NS  *@"'
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I Trametinib 1uM
M ABT-199 1uM
M Trametinib 1uM + ABT-199 1uM

% Cell Death (PI-UnTx)

HMCL
2,);(*%C " 3% ?*@ @ % <*'+FRIHY0+(*'+*<%[,+I%+I¥8BK,- '+,8-%+('B*+,-, KUEY
L*-*+8>@'5"98-0(%& $(+($%'-.' /($$'0(4&™E(,('-9%(,+(0" .-$$-E#)5'&,(4&2()&'EH&™
&,42(&#H)#9' 4)0' +()(&-/$4] #)' "# ' 4)0' &FTcBTH' L?NS%."4&" (]3,(%%(0'
3"-%3"-,8%4&(0'_NS*@'4&'94%($#)(:'F)d@6'2(4>X?H:'

C"1"#%D,-8B*%'((V%'-' @V7,7%,<*-+,=*7%M,-'7*7%B¥¥,-7 %J'+B'V%>8-=*(%
7*-7 ,+,L,4+V%+8%-+'()*+*<%M,-' 729K, +,8- %

;49%(' T:B' $#%&%' &"(',(/1,,()&' 3"-%3"-,8%$4&(0' 3(3&#0(%' E"-%(' 3"-%3"-,8$4&#-)'
1"4)5('248'[-).(,'%()%#&H#+#&8:"

K(3&#0(';4,5(&' Z3%&,(42'Y#)4%(
=:?

NW=B";>KhS@ NWY @

L@=n'

&'K@*%C"13%Q,7+%8=% (*>;((*-+@V%6I876I8(V@"+*<EBE TBPA %M, 7*7%
96747 ,+,L*%S:2Q7"

N-)%#%& ()& E#&"-1, #)0#)5%".,-2'/"43&(,'06'24)8"-.'&"(,(/1,,(&'3,-&(#) &4, 5(&%'
4)0'VH) A% (VE0() &4 #(0'H) %) Yot &#+(LINSYH) -$+(0'H) /($$/8/$(', (51$48#-)6'4&
9-&"&"(McB4)0'M @2 /"(IV3-#)8&%6'-) 494IV5,-  1)0'-'1  (* :'1"H$%& &"(%(
4,(' )-&' 184,5(849%(J' VH)4%(%' 3(,' %(6' &"(8' 4,(' %155(%&H+(' -.' 2(/"4)HY% T
3-8()8HA$SE' ,(%3-)%HOS(" .-, Yo()UHEHHES' & XY’ #)"HOUBIBE' 3,-&(H)%'
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#)+-$+(0'#) &"(W[="04245(,(%3-)%( W[="0-19$('%&,4)0'9,(4V'4,(',(/1,,()&$8
1008 .#(0:"#%'HY%'4) (.. (1&'3, (+#-1%$8'-9%(,+(0'#) %-$#0'8€12-1.%:'

C'CGh A0?R0O0API %

X+4$14&#-)' - &"( (1&00(0' VH)-2( ,(%3-)%(%' &' &4,5(&(0" ?XY' #)"HOHEH-)'
A8H-)A$$8' HO()&H.#(0' &4,5(8A9S( VH)A%(% .-, -20#)4&#-)' &"(,4386' &"4&" ,(%1$&(0'#)'
068)(, 5HY MBI, &-J#IH#&S:1(#O ()84 #(0'4)0+4$#04& (0’8 E-'84,5(8%6")('3,-&E8H,5(&
4)0'-)('VH)4%(6'E"-%6(' 4/ &H+HEH (Y SH2HE' &" ( (. HIAIS'- ' 2XY #) HOH&H-):" " #,%6& -
&"(%(6' NY@6' #%' 4' [-)%&HE1&H+($S' AI&H+(' VHAY%( #)+-$+(0' #)' %(+(,4$' /($$1$4,
3,-1(%%(%:""( %(/-)06' _NS*@6' 4 2#&-1"-)0,#4$' 3,-&(#)' #)+-$+(0' #)' ,(%H%EH)5'
43-3&-%#%:' 1"(,(-&"(,%' 5,-13%'#O()&H#.#(0' 18(51$4&H#-)'-.' <;Y% @PTO@ERE"-0s("
MEH+HESE-1S0SHV ($8-+(,/-2(&" A& RKY H)"HOHEH-) 6 'E (" 4-+(HO()&H H(0'4VH) A%("
H)&H2A8($8'#)+-$+(0'H)' ()" 4)/#)5' %133-,&#)5'-.' &"( 2=KY' 4)0' 4' 2(/"4)#%2' &-"

(%4968 43-3&-%6#%:"

N4%(#)' V#)4%(' @ FNY @H'#%'4' 19#71#8&-1%3$8' (]3,(%%(06'/-) % &HE& 1 &H+($8' 41 &##+(' VH)
E#&" -+(,' PCC' 3,-&(#)' 4)0' VH)A%(%' &B(&%' #O()&#.1ROE"C R&' #%' 4' &(&,42(,6
1-23-%(0'-.'&E-/A&ASBEH! #' F-, #TH'%6191)#8%'4)0'&E-' (51$4&} B0 191 ) #EFREY

24)8' -$(%'#)/$10( 3-&()&H#A&H)56'()'4)/#)5' 4)0' % 1% & 4H#)H)5' Y%e#5)4$$H)5' 34&"EA8%6'
(Y6H968H)5' 43-3&-Y6H%' 4)0'H) " HOHEH)5' &12-1, %133, (%%-,%: >3(/H#.H#/' &' &" (' ?7=KY6'#&'
3"-%3"-, 8$4& (%' &E- 400#E&H-)4S YoH&(%'-) 4 &H+('X<Y' 24, VH)5'H&' .-, 4)0'()"4)/#)5'
)LIS(4,' &, 4)%S$-/4&H-PO" =|&H+A8&H)5' 21&A&H-)%' - NY @' "4+(')-& 9(() #O()&#.#(06
91&'#&"4%'9(()".-1)0'&-'9('-+(, (13, (%6%6(0'#)'24)8'24$#5)4)/#(%6'H#)/$10#)5'276'
$(A0H)5'&-'&"([-)/(3&-.))  *)[-5()(400#/&#-) @BRE@EBT "

SHOHSA,' &-'3,(+#-1%$8' 319$#%" (0" ,(%1$&%66' E('/-).#,2(0' MY-E(, (]3,(%6%#-)' #)
22'/-234,(0'EH&")-,24%'3$4%24'[($$% @"@6@ T'#04' 24V (%' #&' 4)' 4& &, AI&H+(' &4, 5(&'
- ') HOH&H-)6' $HV ($8' %34, 1)5')-, 24%' 354%24' [(FEPA2OH)A&H-) EH&E" &,42(&H)#96'
&"(NY @' #)"HOH&-, YoHS2#8&AY(,&#96'#)01/(0'24,V(0' %8)(, 5H%&H/ 43-3&HH%'#)'
L?NS%:'R)' &FTCBTH' L?NS%' /($$' 0(4&" E4%' $#2#&(0' 918" WE3Ha EH&"™ 24,V(0'
H)HOHEH-) - 3,-$H.(,4&H-)" I"(,(4%'#)'1; LINS ' )- YoHtB)# . #14) &' (..(/1&. - (H&"(,
45()8'4$-) (-, H)'-298) A8&H-) EA%'Y((): >HS2H&AY0(,&HO'HY'A)"- ASSB A/ &+ (H) "HOH&-,6'
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/1,,08$8' 1)0(,5-#)5' #)+(Y&HEA&H-)' #)' Yo(+(,4$' "4(24&-$-5H' 2ASH5)A)/H(%oH)'
[-20#)4&H#-) EH#&"-&" (,'H) "HOH&-, 7"

4,5(&#)5' NY@H' #)' -20#)48#-)' E#&" &,42(8#)#96' ,(3,(%()&%' 4'9,-40' &4,5(&#)5'
45()& E#&™ 4'EHO( ,(4/")129(, -.' 34&"E48% ' 4..(/&(0' 98' #&%' 4I&H#+#&S: >H#2#$4,' &
“1,) 3,(+#-1%' #)0H)5%' -.' &,42(8&H)HO' #)' -20#)A&H-)' E#&™ 0(142(&"4%-)(6' &" ("
AO0H&H-)' - &) ' #)"HOH&-EH&"A' 9,-40" (4]" -.' 24)8' &4,5(8&%6' 248' 9(' 4) #0(4$'
34,8)(,'45()&' &-'&" (+(,8'%3(/#.#/'8&4,5(&(0"P XY # &-'-3&H#2#%('18&-&-J#/'(..(1&%'4)0"
3-8&()&H#4$$8'0($48',(%#%&4)/(:

Y)-IVO-E)-'NY@ #' EH#&" Yott<[='E4%' 4/"#(+49$( .-, 13'&" Q@' "-1,%'#)' 2?B%"
W(%3HE&('&" #9% Yo, 1$'V)-/VO-E)6')-'433, (/#49$(/($$'0(4& "EA%'-9%(,+(0'EH&"™
%19%(710)&' &,(482()&' EH&" & 42(&H)HI:' "#%' #)1)5,10& ,(%3-)%( I&E(()
UoH$2H&AY(,&H'4)0'VoH<[='V)-IVO-E) 248'9(01(&-'&" (Vo3 (/H# #IH#&S". &" (YoH<[=".-'
&" (' # %191 ) HIBHE HY'S- %Y HOSIN'T @B Y &HSSI(4/&#+(4)0' . 1)/&#-PIBG1,&"(,6'
UH<[='V)-IVO-E)'248")-8'9(%1. #/#()&$8'3,-$-)5(0", /-23B(&(FO(%3H#&(&" ("’
H)0H)5%6' GH5L,( TIQH' &' ,(3,-01/(C &"( (.(& - &"( I"(2#/AS$' #)"HOH&-,"
=$&(,)4&H+($86' YoHS2H&AY0(,&HO' AVH AP IBHEH+(H) HOHE- 248" "4+('-.. *&4,5(&'
(..(/&%@0@"

" 9%(/-)0" &4,5(& #O()&H#.#(0' 98' VH#)-2(' 4)4$8%#%' EA%' NS@6' 4' 2#&-/"-)0,#4$'
3,-&(H#) #)+-$+(0'H) ,(YoHY%EH)5' 43-3&-FoHoH(+(, 4% -.'&"(_NS *@'.42#$8'2(29(,%'
"4+(9(()'HO()&H H#(0'&-"3$48'4',-$(#) 354%24"/($$% 1, +#+ @5 '0(2-)%8&., 4& (0
 NS*@'(]3,(%%#-) )" $'91&)-&'1"#  $'LN?S%6&E--.'&" ((&FTcBTH'L?NS%'
FY?>BB' 4)0' SKBH6' mm[O' 4)06' 4%’ 3,(+#-1%$8' 0(%/,#9(06' &"(' &FEBEBTNS'
Y?>B @ _?:"

= *BAAF+()(&-/SAHHY%'4) - 4$$8'A/&H#+( %2455 2-S(/LS(H#) " HOH&--. \ESEH&"
3,-.-1)0'(.#/A/8H)NSS @ AI(,(/43#8&1$4&(0'&" (Yott)5$('45()&8&-&-JH/'(.. (/&%
+()(&-/$4] 454#)%&' &"( &FBBCBTH'L?NS' Y?>B@ @7 L-E(+(,6'& "(,('E4%' +(,8
SHOH&(O' /88-&-H#IH&S' -&"(,E#Y(' #)' 4)8' LINS' &,(4&(0' E#&™ +()(&-/$4] 4$-)(:' R)’
<=> 7' 4)0' &FTcBTH?NS%' E#&"™ 94%($#)(" (13,(%%#-)' - 3"-%3"-,8$4&(0'_NS*@'
&,(482()&' EH&™ &"( [-29#)A&H-)' -.' & 42(&#)H9' 4)0' +()(&-/$4] ,(%1$&(0' #)'
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068)(,54%8H#/18&-&-JHIH&BE ASI(H&'EHE" " 2-0(%& A&(%-. | (SSTYHASSHYoH) 5SS &
[-20#)48#-)0#0')-&.1,&"( )"4)/(&"(/  8&-&J#/'(..(&-9%(+(0'#)'Y?>B@_?
e()(&-1$4]#%'11,,()&$8' 1)0(, (J&() Yort+(#)+(Y%&HEA&H-) -,'[-29#)4&#-)'&.,(4&2 ()&
#)?? ©@QC6@QB

R)'9-&"#)%&4)/(%6'&" (2-%& 3,-.-1)0'(.. (&Y EH&"&" (400H#&H-) . 4'%(/-) O'H) "HOH#&,'
EG( -9%(,+(0' #)' L?NS%' 4%$,(408' /-)%#0(,(0' %()%#&H+( &' &,42(&H)HO'
2-)-8"(,438:' >H2#$4,'(..(/8&%66' 4$&"- 15" &' 4'$(%%(,' (|&()&6'E(,(-9%(,+(0'#)' & "(
&FTCBTH' L?NS%:' X%%()&#4$$8' )-' 2(4)#)5.1$' ,(%3-)%(%' E(,(' -9%(,+(0" .-,
[-20#)48#-) &"(,438'#)' ;' LPNSY%:';"#9%' #%' 0(%3#&( &"( V#)-2( 4,,48' 4)4$8%#%'
9(#)5'#)&()0(0'&-"HO()&H#.8'2(/"4)#%2% - (YoH%&4)/(::"#Y6 248'9('01('&-'Y%o(+(,4$
(4%-)%D

G#,%B&" () HEHABS Yo(S(/&H-) .-, &"( 3$4&..-,2:' =%' 0(%/,#9(0'#)' &"( %&108' O(%#5)'
E(/"-%('&E- I"# $'4)0'&E-'&FTCBTH'L?NS%:'=%'%1/"6'E("4+()-&#)&(,,-54&(0'
&"((..(/8%"- &, 42(&H)HO-)'&" (V#)-2(',(%3-)%(-.": L?NSY%:";-'9(&&(, 4% % (%%’
&"HY6' &"(' A00H#&H-)' -.' I;' LINS%' &' &' 3$48&.-,26' &"4&' 4,(' V)-E)' &-' (]3,(%%'
3"-93"-,8$4&(0'X<Y'E-1$0'9(,(71#,(0:'

=)0'%(/-)0  6'4'2-,('24,V(0',(%3-)%('#)' %()%#&H+(' L?NS%' 248'9('%(()' 01('&-'
3-&()&HASSE'5, (4&(, ($#A)/(-) NY @'4/&H+HEEMY S'$#)(%'-)/('?XY #Y%'H) "HI#& (0!
R&H%'$H#V($8'5#+ (VBTN (400#/&#-) &-'<=>  *?=KY'U#5)4$$#)5'&"4& ' %133-,&'&-
&"('34&"EA8'.,-2'NY @'H#%'-. Vo#t5)# 1/ 4¥823- &A) (" HS%& NY @' #) "HOH&H-) "40' A’
2-0(%&(..(/&#) &FTCBTH'$#)(%6'&"(#,0(3()0()/('13'&"(<=> *?=KY'4)0'#&Y:34,&)(,
VH)4%(BH5"&'9(%-2(E"4&'S(%%'&"4)"# S $H#)(%"

L VH)-2( 4,,48' 43%- #O()&H.H(O' [($S1$4, (%3-)%(%' &"4&' 2#5"&' 3,(0H/&' .-
%o()UHEH+#&S: al,' VH)-2( 4,,48' #)0#)5%' E(,('-)%#%E&()&' E#&" &"-%(" ,(3-,&(0' #)
N"43&(,' O6' &"4& ?XY' #)"#O#&#-)' 14)' 3,(+()& (3$' I8/$(' 3,-5,(%%#-)6' 34,8#/1$4,$8
4, (%&H)F)* 1 /($$%' 4&' M 8" (' VH)-2('4,,48' (/1,,)&$8' #O()&H.#(0' VH)4% (%'
4)0'&"(#,'&4,5(8%' ,(%3-)Y%HIS(" .-, '&" (%('(..(/8&Y%6: 1"H$%& &" (%o ('4, ()-&'184, SRS
3(,'%(6'&"(8'3,-+HO( H)YoH5" &' &-'&" (' 241"#)(,8' ,(71#,(0'4)0' 245" &' % 155(%&'-&"(;
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2(/"4)H%2%" -." ,(Y%oH%&A)( %"-1$0' &"(%( VH)A%(%' 4)0"-, &4,5(&%' (' 49%()&6'
08%.1)/&#-)4$"-,'2184&(0:"

=00H#&H-)A$$86' &"( 4,,48' #O()&H.#(0' 4' W[=' 04245(" ,(%3-)%(' &' ?XY' #)"HOH#&HB)
3,(+#-1%$8' -9%(,+(0' #)’ %-$#0' &12-19R@5@8404" (63-)%(' 5t+(%' #)Yo#5"&' &' &" ("
3-&()&HAS$'3#2#)5' (.. (18%'4)0'%8) (,5#%2'-9%(,+(0'#) -29#)A&#-)'&"(,438:"

K$A4&.-,2' VH)-2(' #)&(,,-54&#-)' 4)' A&H-)4$$8' #O()&H.8' [-29#)48&H-)' &4,5(&%' &-'
“3&H2HY(',(%3-)%6('&-"2XY H) HOH&H-)": 4, 5(&#)5'&" (+(,(13,(%%(0' V) 4%(NY @'

EH#&" YoHS2#8A%(,&H#O'H) A00HEH-)'&-'&, 42(&H)HT' (Y 1$8Y0'H) (H&"(,'%8) (, 5HY6&H/'/8&-&-]#
-'5,-E&™H#) HOH&H-)B'E"(,(H&' EA%')-&'3, (+#-1%%$8'%6((): K"-%3"-, 8$4&(0'_NS@'#%'
LOH-24N(,'- Yo () YoHEHHHES' - ' &" (1-29H) 4&H-)'+() (&-I$4] 4)0' &, 42(&H)HIGH) 9-&"

" $'4)0'&FTCBTH 0#%(4%(:'
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#UXA18&A2XA%:/.D4.0%P2%04I0A&AY A&XYEY%.40A08&/1?4 %

%
#'1 A& PTR?&API %

CO3,(%0/C - %3(HH 2184&H-)%' EH&'H) | HE&HIAS Y%H5)A$$H)5' 34&"EA8%6
+(,(13,(%%#-) - %1,.4( ,(I(3&,%' - %3(H#HI' "-,2-)(% )\82(%' HY&"(
%&4)04,0' .-, #O()&H.8#)5' 34&#()&%' E"-' 2#5"&' 9()(H&' .,-2' &4,5(&(0' &"(,438:
L-E(+(,6' 13(#0/( .,-2' &I"7 S eACCX' 2($4)-24'"4% %" -E)' &"4& %#23$8'
"44+#)5' M &H+AEH) 521 &A&H-)%'0-(%)-&'514,4)&((Vo() YoH&H+#88'&-' &4, 5(&(0BAR 438
—00H&H-)AS 2184A&H-)W' EH&'H)' &"( 425KY6' 4I&H+A&H-) -.' 34,43F($ Yo#5)A$$H)5'
34&"E48%' FKROY =:YH' 4)0' &"(B1&4&#-)%' F#:(:' K: X[ 21&48&#-)%H6' 21&4&#-)%' #)'
MEH+A&- %' -.' 3,-&(H) VH)A%(%' F<=NBH' 4%' E($$' 5()(%3,-&(#)%' E#&" %((2#)5$8"
1),($4&(0' -, ' OH%E&H)I&' 4/1&#-)%' FLanWUH' 4$$' 3-&()&#4$$8' /-).(,' 13.,))&" -,' ,4340'
ATIHYHEH-) - (YoH%&A)( &' &4,5(&(0’ &"(,438:" SH2HBAMBNNG' /-)/-24#84)&:
218A48#-)EH&H)' &"(' 2=KY *34&"E48' ,(%1$&%' #)' ,(%H#%&BA XMG<' &4,5(&(0'
&"(,438@7 R 9-&" #)%&4)/(%' (#&"(,' &"(,( #%')-' (YB-)%(' &' H)H&H#4S$' &"(,438' -,
0HY%(4%('3,-5,(%6%#-)'-1/1,% 43#0$8'4.&(,'&" (,438'#%'/-22()/(0: '

W(H)H)S' 24, V(%' -.' %()YoH&H+#8ES' & &4,5(&(0' &"(,48BL$0'9(&&(, "($3 3,(0#/&'

AHSL( %' SHV($8' 4)0' #)' 0-#)5' %-' ,(01/(' 9-&™ 1)E4)&(0' &-J#/#&8' 4)0' /-%&Y%"
=$&(,)4&H#+($86'HO()&H.8#)5'2(/"4)H#%2% - (%#%&4)/(&-&4,5(&(0'&"(,438'24#5" & '4$%-"
3,-+HO(H)YoH5" & &-'I(&&(,'-29#)A&H-)'&" (,43H#(Y%6:"

al,04&4'%"-E%6'&" 4& E"#$Y& M &HAUEHISE--).(,% () YoH&H+H&E'&-"PXY'H)" HOH&H-)'
&"(,( 4, O#%/,(34)&' ,(%3-)%(%' L?NS%' "4,9-1,#)5' %o#24#$4"# $:' G1,&"(,6'
L?NS%'EHE T % $'0-)-&'(]"HOH&'&" (%42(0(5, ((-.'Vo() YoH & +H#88'&-"?XY H) " HOHEH-)
4%0-'&"('1"# S $H#)(%W=00#&#-)4$$86'L?INSY%'&"4&'0-)-&""4,9-1,'2=KY' 34&"E48'

2 1&4&#-)%'14)]" HOHEY-2 (Vo) YoH&H+HES' &-'H) "HOHEH-):" "HY% Y% 1 BB ORBAE 244, &
&"(O(%l #38&H-)%'H)'2($4)-246-&"(,' 5()(%'4)0'34&"E48%'4,(2-0#.8#)5', (%3-)%("
&-'8&4,5(&(0"?XY H)"HOH&H-):

='$4,5(*%/4$(%/,(()#)5' %&108'#)'9-&" %-$#0'4)0""4(24&-$-5#1'14)/(,' ($$%' $#) (%
#)+(%&HBAL(0' 3-&()&HAS 3,(0#I&H+( 24 N(%' - Yo()YoHEH+HES' 4)0' ,(%H%&A)/( &
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&,42(&H)H9P =0’ (|3(/&(06' I"# $' 4)0' 1"% $' E(,(' &"(' 9#55(%& 3,(0#/&-,%' -,

V() UHEH+HES' &' & 42(&H)HI: N-)/1,,0&' 21&4&H-)BOH)S:+ ' (0L/(0 ' &"(
(%3-)%( .,-2' 18&-&J#' &- ' IB&-Y&AGHR &"( 3,(%0/( - [# $6' 4 5
(13,(%%#-) 3,-#$( /- )%HH&()&' EH&" 4) |(3H&"(SEHAB96()/"824$) FX?H
3"()-&83(" ("HOHE&(D' $(%%' Yo()YoH&H+HES:' "HS%&' (]3,(%%#-)' - WZ>KN6' 4' 0148
0o3(/#.H/H8.8'3"- %3 ARABHI" '1)4/8H+AB"-%3"- 834&(0'X<Y @ 6'E4%'4%%-/#4& (0
EH#&"'0b()YoHEHHHES:"

R)+(%&H#548#-) -.' 5()(' &, 4)%/,#3&H-) %o#5)A&1,(%6' #)0(3()0()&1# $'-' 1'% $6'
&"4&' ,(.$(/& ?=KY' 34&"E4A8' 4I&#+A8H-) 2#5"&' O(&&(,' 3,(0#/&' 0#%(4%(" 3"()-&83(%'
&"4&' (%3-)0' &' PXY' #)"HOHEH-):S&L0#(%' #)' Fh&HI' 14)(, @%6' N<N@Q4)0'
[>NSN @U'4+(' (/1,,)&S$8' #0()&H.#(0' 5()(%' &"4&' I-).(,' Yo () YoH&H+H#&S' &-' 2=KY
348 EA8%' #)"HOH&HN(%(' 5()( %#5)4&1,(%' E-1$0' .-, (%((49$8' #O()&#.8' 2-,('
14%(%'&"4&-1$0',(%3-)0'&-'&4,5(&(0'&"(,438' ,4&"(,'&"4) g1 %&"-%('%($(/&(0") '
21848&H#-) 4$-)(; =00#&H#-)4$$8@63-)%(" YoH5)A&1, (%' 2#5"& 9(&&(,' 4/-1)&' .-
#).$10/(%' -18%#0(' - &"( ?=KY' &"4&' 2#5"&' 49,-54&(' ,(%3-)%(' &' &4,5(&(0"

(+H(A$(0' &"48'89,0" ' 21848&#-)%' E(,(' 21814$$8" (J/$L%#+(' .,-2' &"(' Yo#5)A&1,(
1) %H%& ()& EHE"'3, (+#-1%,(3-,&%'&" A& &"#Y'2 1 &A&H-) 14) 2 (OHA&(, (Y#%&A)/(&-"2XY
§"HOHEH GOA

L(,(E('#)+(%&#54&('5()(' (13,(%%#-)' &' #0()&#.8' 2(/"4)#%2%' -.' %() Yo#&##8&8' 4)0'
(%o#%&4)/('&-'&,42(8#)#9'#)'L?NSY:"

%

#"'$90 &RTX % /&API/QA%EY A:0 %

M#+()' &"(' 0#..(,0&' ,(%3-)%(%' -9%(,+(0' &' &4,5(&(0" ?XY' #)"#O#&H-)' #)' +4,#-1%'
L?NS '%19%(&&®6-15"&'&-#0()&#.8()( %'4)0'3,-&(#)%',(%3-)%#9$(-. % () Yo 8&#+#&8'
- (Yo#%&4)/(:"

" E-,V'O(%/,#9(0H)'&"#%'/"43&(,'4#20 '&-D
¥ RO()&H.8'5()(%'4)0&" (#,'3,-&(#)%'&"48'2H5"&[-).(, Vo () Yo &H+H#&S'- " (YoHW&A)/(
¥ N-,,-0-,4&( 'O#..(,0&H#A$'5()('(13,(%%oH-) Yott5)A&1, Uo'- %o () Yot EH 1 HES
¥ ed$HOA&(&" (%('5()(% (I3,(%6%#-)%#5)4& 1, (%'H) 4'9,-40(,'%(& - L?NSY%
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¥ RO()&H.8'%3(/#.#/'5()( 1"4)5(%' EH#&™&"( 2=KY' #)' (%3-)%( & &, (4&2()&'
E#&"&,42(8&#)H9

L?NS%' &"4& %"-EqQPCh',(01/&#-)'#)' 3,-$#.(,4&#-)'#)' ,(%3-)%(' &-' &,42(&H)H#9' 4&

BC)?'0-%(%'E(, ('/-)%#0(,(0'%() Yo#&#t+(".-, &" (%6 ('%&10#(%:'

>()%oH&HH(?NSY

R)&(,2(0#4&(L?NS%

<(%H%E&MNENSYS

?2?7B%' nMB' Y?>BB'
<K?R' Z@"\ Y2>@~
INR' SKB

=[ Sr mm[O

' Y?>B@ ?'

&'K@*%#IQ, 7+%8=%7*-7,+,L*9%,-+*(B*<,"+*%'-<%(*7,7+"-+%S: ?Q7

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
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#"19% 40RQ&0%

#'1"1% A@@;B,-'YNB& )*-*% '((V% ,<*-+,=,*<% '% TB'@@% T*+%-8h+'@@V%
*BE(TT+<Y)**7 %

Z%#)5' (J#%&H)5' 50( (I3,(%%#-)' 04&4' .,-2' &"( R$$S12#)4;B@" 3$4&.-,2' E(
£)4$8%(0 O#..(,)&#4$ 50( (I3,(%%#-)' #)' 4 34)(S$' -. ' %()%oH&H#+( 4)0' ,(%H%&4)&
L?2NS%:"

0%-7,+,L*04** 7% O X7 T+H-+% T %
/D171 AQT.! % of Q42! %

2TFH' QL % o 0Q?CG/! %
2THF' Q1% o &4 %

2 XWW! % 1Q.0G % o %

2 2Qb % O/?0All % o %

T.&$ % OQ/?H% o %

22.Q/ % 0A.O/ % o %

b % 0I2/A0 % o %

10T:? % O0RQ2$% o %

&'K@*Y6#3%6Q, 7+%8=96)*-*7%[, +J%,->(* T*<%*56(*77,8-%+ IHOT*-7,+,L* B(%
(*7,7+'-+ %B:2Q7 "%

%

#'1"$%07?.%L'@,<'+,8-%;4*=,*7%Q_|IFP6'B'(M*( B=%7*-7,+ L, 9

"C50( (13, (%%#-)',(%1$8% "40'4')129(,'-.!  SH2H&A&H-)%6' FHH #& E4%' 4/,-%%' &E-
O#..(,()&'3$4&..- 2%6'#) &#2(6'FH#H'&" (", (%1 S8 YA TS, (|#248($8' #+(8(4,%'-$0'4)0'

F###H %1, 3 #%#)5$8' .(E'5()(%'E(, (' .-1)0' &' 9 0%..(, ) &#4$$8' (I3, (%6%@):2 ' &"#%'
E(%($(/&(0'4 )129(, '-.'5()(%'94%(0'-)' 0(5,((-.'0%..(, () &#4$' (]3,(%%#-)' 4)0

O#-$-5#/ 3SA16HOHSHES' .-, . 1,&"(, +ASHOA&H-) EH#&" KN<'#)' 4' $4,5(,' +ASHOA&H-) %(& -
L?NS%:"

KN<'-.'4) #)#&#4$'34)($'-.'5()(%'.,-2'&"('5()('4,,48'#)'4'9,-40(,'% (& -.'L?NS%'

0#0')-&'/-,,(PA&('EH& "% () Yo#t&H+#EE8'&-'&, (482()& EH&" &, 42(&#)#I'FGH#51,('P:BH:
%
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500- W AKR1C3
400- M FCRLA
X 200~ I l = NLRP7
g 10.. 1 ' - o« 1 A L B SULF-2
©
° 8
© 6
4
2
o - J 4‘ T ln] ——
9 é\ N P\'\ q,b @“' \SO e{b &
SO P Q¥ ¥ ¥
S & F 4.3‘\%3% o v’*‘ 1‘\6\
N\
HMCL %

2.):(*%#" & ND?.%)*-*%*56(*77,8-%8=%C%)*-*73%/D.1?219%27?.Q/9%1Q.0G9%
ORQ21$"%s($4&#+( 5()(' (I3,(%%#-)' F&' <K?RH.' T' 5()(%' #0()&#.#(0' 98' 5()(
(13,(%%#-)'3, - #$#)56'%"-E(0)-1-,,(S4&H-) E#&" % () Yot &H+#&8"- L?INSY%: F)d06'2(4)’
+>X?H

[(1&6' E( #)+(%&#54&(0' &"(' (13,(%%#-) -.' $4&(#)' BE<' H:' R&Y%' (13,(%%#-)' E4A%'
1-).#)(0' &-' %6()%H#&H+(' L?2NSY%-)$86' E#&™ )-' (13, (%%6#-) -9%(,+(0' #)' 4)8'-.' &"(
(%H%&A)I(LPNSY%: K, -&(#) (13, (%%#-) E4%'/-) #,2(0'08"_'FG#51,('P:@'=6'_H'

#'1"1%7,.1/%M-8>M<8[-%8=%Q _1%<8*7%-8=E¥>46I*%7*-7,+,L,+V%8=%::%

) 4,2 &S - SN H) 1).(, )5 %()YeH&H+#&S8E' E( 3(,. -,2(0' YoH<[="
V)-IVO-E)' #)' 2?B%' E#&" %19%(710&' &,(48&2()& EH#&" & A2(&H)H9:' I"H$%&
V)-IVO-E)' E4%' %1//(%%.1$$8' 4/"#(+(0' -1& &' TU'"-1,%6', ((3, (%%#-)' -//1,, (0

4&' Q@' "-1,%' FG#51,(' P:OH:' 27BE&4H#)(0' #8%' %6()YHE&H+HES' &' &, ATIRAIHB(
V)-VO-E) '-'Sn[;'
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g
S

B XN

Relative exp.
s A

o
1

o
T

LXN | s

a-tubulin m

2.):(*%#"$ IQ'+*5,-%dQ_If%*56(*77,8-%K V% MD?.%E BW "Bn[ (|3, (%%#-) E4%'
1-).#)(0' &' %()%#&H+( LPNS%' -)$86' EH&™ )-' (]3,(%6%H#-)' -9%(,+(0' #)' ,(%H%EA)&.
L?NS%: #*&191$H#) #%'&"('$-40#)5'/-)&,-BKN<)dO6'2(4) +>X?H:"

Scramble siRNA
A i

f \

D1 D2 D3 D4 D1 D2 D3 D4 Cul

T - - -‘-,

LXN
a-tubulin | D WY G o @

2.):(*% #'13% 7,.1/% M-8>M<8[-% 8=% Q 1% ,-% ::! 7"%)-/VO-E)' - Sn[  E4%
A"#(+O' - TU™1,%9(-(,( *(13,(%%#-):"; ,(482()&'-.'??BY% EH#&" &,42(&H)HI'
4.8(,%#<[=V)-IVO-E)' 0#0")-&,(%1$&#)'S-%6%"- "% () Yor St REBL $H) #%'&." ($-40#)5'

[-)&,-$:"
%
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#'1"0RQ_1%,7% IVENB*+IV@'+*<%,-% (*7,7+'-+%S:Q?7%"-<%,+7%*56 (*77:8-%
K*9p<:>*<0p K\OR'> +,<,-* %

R&' "4%' 3,(+#-1%$8' 9(()0(%/,#9(0' &"4&'1<' ' #%' "83(*2(&"'8$4&(0' #)' 24)8
2ASHE) M (%: 1( )#.2(00  &"(%( #)0H)59) &"( ,(%#%&4)& L?NS%' Y?>BB6'
Y?2>@"6' mm[O6' 4)0' Y?>B@_?' 1%#)5 9#%1$.H#&( %(T1()/#)5: "HIH+(4$(0 '
2(&"8$4&H#-) -.' BP' N3M' %#&(%' 3,-#24$' &' &"( %&4,&' -0-):' ;,(482()&" .-, H+(
1-)%(/18#+(0AB% EH& "M\AHEHOH)(B' (%1$&(0K)5()(4)0'3,-&F#),( *(3,(%%#-)'
- SN[FG#51,(P:T'=6'_H:

A
80+
B KMS11
60 W KMS26
W JIN3
m 12BM

% Expression vs RPMI
F-N
o

20+
c L] L
+ ™ ® YV © O
&(\ 3 ) A *® W
Hours azacitidine exposure
=
= = & g
™
B E ¢ ¢ 5§ ¢
Azacitidine - + . + + +

LXN 1- - - ""-."
a-tubulin ““- J

2.);(%#'C3F N56(*77,8-%8=%Q_1%=8@@8[,-)%'h'> + <,-1#6%d/f %< '5()(
(13,(%%#-) 98' <; *KN<' #)/,(4%(%' 3,-5,(%%H+($8' E#ENA/H&HOH)(BU?' .-, B@C'
"-1,%: F<(3-,&(0' 4% 3(,/()&45( 50( (I3,(%%#-)' +%' <K?R  H dWFSn[' 3,-&(#)'

(13, (%%#-) E#&"4) OEH&"- 1 & D\AHEHOMPU?' 48B@C"-1,%<( *(I3,(%%#-)'+4,#49$8"
-11,%' #)'Y?>BB6'Y?>@"'4)0'mm[06'91&)-&'Y?>B@_?'#*&191$#)'#% ' &"('$-40#)5'
1)&,-$: <K?R'HI6'&" (' 3-YoH&H+(-)&,-$:

%
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| A2(&H)H9' &,(482()&' 4.&(,' A\AHEHOH) (' R?' -, #+( 048%' ,(%1$&(0' #)' Yott5)#.#14)&'
18&-&-1#IH&8'H)' (YoHY&MIBRIEY:'L-E(+(,6'4\4/  #&HO#)('0-%(%'-.'B?'4,(/$#)#/4$$8'
1)4/"#(+49%$( 6'4)0'E-1$0" $#V ($8%1$&'#96(+(,4$'4..(/1&%" 4&"(,'&"4) g 1Y) (,( *
(13,(%%#-) ' =% %1/" E(' &(%&(0',(%#%84)& L?NSY%' E#&™ /$#)#/4$$8+40%6' %19
$(&"4P-%(%'-.' A\A/#8OH) (" .-$$-E(0'98' &, (4&2()& ' EH&™ &,42(&#)#9:";" (%(' ,(%1$8&%'
4,(',(3-,&(0'#)'"43&(,":

%

#'1"190Q?CG/1%*56(*77,8-%<8*7%-8+%>8((*@'+*%[, +J%(*7, 7+ %

I #)+(%8H54&(0'E"(&"(,;' > SNTQ=B'/-,,($4 &(0 E#&™ ,(%H%EA)/( &' &,42(&H)HO:'
>SNTQ=B'F?=;X *B6'4'21$&#0,15'4)0' &-1#)' (1& 1%#-B,-&(#)*BH'#%' 4'V)-E)'0,15'
4)0'#-)' &,4)%3-,&(, OURS3HASEH-$+(0'H)',04% (I/,(&#) :'I( 3-%&1$4&(0' &"4&!
>SNTQ=B'248'9(4'2(/"4)#%2'-.'0,15'  (.$1]'.,-2'&"(/($$6'4)0'&"1%" 4'/41%(-.
(%#%8A)L-E(+(,6>SNTQ=B#%"+4,#49$8'(]3,(%%(0#)'2-%& L ?NS%'#,, (%63 (/&#+(
- % ()YoHEH+ERR:, A2(&H)HFGH5L,(P:P:H: G1,&" ({06 E("4+('3, (+#-1%$8' %"-E)6'
&,(482()& EH&™" & 42(&H)HT' ,(%1$8%'#)' $-%% - 3-8HB&(0' X<Y'#)' 4$$' LPNS%6'
0%155(%&H)E"48' &, 42 (849 %')-& (18, 10(0".,-2'&"(/($$ '4)0' HN&'4'2(/"4)H%2"

- (YoH%&A(:

80+
B siceran
60+

40+

20+

Fold gene expression

Cell line
—ewmE— =P
a-tubulin w

%
2,);(*%#"#3%0Q?CG/!1%*56(*77,8-%KVY%M?.%'-<%ZW"%SNTQ=B'E4%'+4,#49%$8'
(13,(%%(0" 4&'9-&"'&"('5()('4)0'3,-&(#)'$(+($' #)'2-%&'L?NS%&(%&(0'4)0'0#0")-&'
I, (PA&(EH&™ (%#%&4)/(SSNTQ=B'#% &"('$-E(,'94)0'-)'&"('!_6'4%'24,V(0'98'
&"('9%1('4,,-E: '#*&191$#)'#%'&"('$-40#)5'/-)&,‘BKN<")dO6'2(4)" +>X?H:'

SLCATA1

—_—
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#'1"M4/  OD% )*-*%% *56(*77,8-% <8*7% -8+% >J'-)*% '=+*(% +(*+B*-+% [+I%
+(B*+,-, K %

IC ) (1&H)+(%&H5A&(01"4)5(%H)'5()((13,(Y%o#-) %3 (/# #'&-'&" (<=> *?=KY'4)0'

0-E)%&,(42'(..(/&-,%:""#%' EA%'3(,.-, 2(0'1%#)5'&"(IR=MX['<;  @<=> *?=KY"
4, AB'H)' &E-'% () %#&H#+('4)0'&E-', (%6#%84)&' L?NS%'9-&*2)0'3-%&&,, (4&2()&:'R)
)-)( - &"( LINS%' E(,(' 4)8' W#B)#.#IA& I'"D5(%'  #)' 2=KY ' 50( (I3,(%%6#-)

-9%(,+(0:";"1%6'E((/$10(0'08)42#/'"4)5(%'#)'5()('(]3, (%o%o#-) 4% '&" (141%(’

- %) YoHEH+HES (GHI&A)/ (| &-' &, 42(&H)HO:' FWALS #%' 3MEF)'>133$(2()&4,8'
GH51,(A:QM

#'1'GA  NX *>-)  UYF>'6,+@'+7 %I*%:ADN*-7,+,L,+V%)*-*%7 )-"+:(* %

1((34)0(0'&" (Yo($(/&H-)-. L2NS%'4)0'3(, - 2(0'<[= *0(71()/#)5'&-H#0()&#.8
5()(%'4)0'34&"EA48%' 3-&()&H#ASSWYoH#A& (0 EHE." &, 42 (&H)HI' Vo () Yo &H+#8&8:'=+(,45(0'
(13,(%%H#-)" -, Y%o()%oH&H+( 4)0' ,(%#%&A)&' 5()(%' #O(&HH(O' PAAT' O#..(,()&HA$SS'
(13,(%%(0' 5()(%:' 1"()' -)%#0(,#)5' 5()(%' &"4&' (#&"(,' E(,( (I3,(%%(0' #)' 4$$'
U0()YoHEH+(-, 43S, (Yo#%&4)&'LINSI'E" ()129(, - OH)&HASHE, (%%(0'5() (%' EA%

TUP FG#51,(' P:AHR)') (#&"(,' -, &"(%( 34)($% 0#0 2 433#)5' &' Ma' -, ' YXMM'

348 "E48%810()&H.8)8  Yott5)#.#14)8$8'-+((3,(%()&(0 '34&"E48%"'

=)A$8%H%. <[= *06(7 04&4' .-, 3,(+#-1%$8',(3-,&(0 ' 2XY *%6()%H&H#+#E&S' 5()(
UH5)A&1,O8).#,2(0 -1, %#]'5()(% '&-'9(-+(,(]3,(%%(0'#) % () Y%eH#&#+(L?NSY%'
F;49$(P:@H

#'1"H%? 2. NLUE%-7%@,)'-<79%7?_?Q BEPQ 'b9%>8((*@'+*%[, +I%7*-7,+,196-V

(' 2-%8& Yot5 ) #14)8&$8' O..(,() &HAS$$8' (]3,(%%(0' 5(O() &.#(0' 98' <[=*9%(7' E4%'
0<0I* :'; "('$#54)0%' -.' NnN<O6' NnNSA 4)0' NnNSB C' E(,(‘ 4$%-' .-1)0' &' 9("
o5 #.#14)838'-+(,(13,(%9%6(0:';"(%( E(,('+4$#04&(0'98'<; *KN<'#)'4'E40(,'%(& -
L?2NS%' FG#51,(' P:QH:' W(%3#&( &"('5,(4&(,'50( (I3,(%%#-)6' 27?BYE4%' &"('-)$8'
L?NS' &"4& (13,(%%(0" %1,.4/( NnN<O' 4%' 3(,'.$-E'/8&-2(&,8'F >133$(2()&4, &'
GH#51,('A:THNNN<O"4%'3, (+#-1%%$8'9(()'0(%/, #9(0™-) L?NS%'4)0'2?'/($$%6'91&!
H&Y' 1)I&H-)A$' -$(',(24#) %' 1)/$(4@ VBV
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Sens vs Res

30
2 . 201 . .
©
%
Q. . . P
!O- o ’ ¢
4 o oA
-or * .?‘; 10- * e .
o‘o"" * .'.. .
e | Ui
': ;o v:.o
-10 -5 0 5 10

Log Fold Difference
2.);(*%#"F3%.1/ N\%L8@>'-8%6@8+%8=%7,)-,=,>-+@V%<,==*(*-+,'@ @ V% *56 (*77*
*-*¥7"% <[= *%(7' #0()&#.#(0' TUP' 0#..(,)0&#4$%$8" (]3,(%%(0" 50" <(0' $#)(%'
,(3,(% ()& @*$-5@.-$0'0#..(, /("'

$-5@'G-SOWH.(,(/(  K*+4%(

WZ>KT O:@QQP P:0@]BC
WZ>KAN O.@TB@ T:UT]BC"

X;eT' @:@UP C:CCC@

X;eP' o:Uu@0Q @:P@]BE
KLSW=B [-&'0(&(/&(0 '

>K<h@ [-&'0(&(/&(0

&K@*% #3% .1 N\ *->.)  %)**7% >8-7,7+%+% [+J% '%:4D N*-7,+,L*%
7))+ ("% <[z *%(7'-.'O#..(,()&#4$$8' (I3,(%%(0'5()(%' ,(/43#8&1$4&(0" -1, -. %o#]
3, (+#-1%$8'0(%/,#9(0'5() (%' .-1)0'&-'1-).(,' Yo() YoH&H+HES' &-' PXY'#) "HOHEH Yo ("
E(,(‘#0()&#.#(0'%)'??B%6'<K?R6'[NR'4)0'=[_S™:
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Z B CXCR3
x 4
2 BN CXCL9
@3 m CXCL10
‘§ 20
e. 5 hhh
w 4
[+
2
5
z
) S o
@ (93¢ -
K oF G‘p
Gene %

2.):( *%H'G3%?_2.19%?_2Q %E%!bY*56(*77,8-%,-%7*-7S: 20T YNNN<O'4)0"
H&Y' $H54)0%' 4, (' 4SS YoH5)H#.#14)&$8'-+(,(13,(%%(0'#)' %() %o#&#+(' L?NS%' /-234,(0' &
(%#%&4)8<0!*  '3dU:UIBCYsD<01= '3dC:CCCP®B:01.5 '3dO:"P]BC™:"

%

#"CJ% AO?RO0API %

4,5(&#)5-)/-5() (A00#/&H-)'  ($H(%"-)HO()&H #IA&H-)-.'&" ('3,(%()/(-.'4'21&4)&
- +(,(3,(%%(0'84,5(& 'L-E(+(,6.&()'g1%&&"('3,(%()/(-. & #%'&4,5(&'0-(%")-&
514,4)&(('(.. #1418 &"(&4,5(&(0'&"(,438:" 'K, (O#/&H+('9#-24,V/(,96'9(8-)0'%#)5$(
5()('2184&#-)6'248'(&&(, #O()&#.8' 3486 E#& " O#Y(4% (' &" A& HY'$HV($8'&-',(%3-)0'
&-'8&4,5(&(0'&"(,438:1 ("4+(.-1)0" 1"# $'&-'3,(OH/&'V6()YoH&H+HES &-"PXY H) HOHEH-):
L-E(+(,6'&"(, (#%"(&(,-5() (#&8'#)',(%3-)%( '9(&E(()' "# $'L?NS%: 'G1,&"(,6'4"
%624$$')129(," -. ' LPNS%' &"4&'0-)-&'"4,9-1, '4'1"# $' 4$%-" (" HOH&()YoHEH+BES'
XY #) " HO#et-) =% "4%' 9(() ,(3-,&(0 ' #)'&!"% $' eACCX'2($4)-24 BAG' XMG<'
(13,(%%#)5'N<N@R4)0 '>+1/ ' 423$#.#(0'9, (4%&'14)/(, @UB' &" (%6 (' Yot 2B(' 24,V (, %'

0-)-&' 1)#+(,%4$$8'3, (0#/& .-, %) YoH&H+#BBI8&4,5(&(0'&"(,438” :"#YH) &1,) " 4%
$(0'&-'&"(0(+($-32()& -.'&4,5(&(0'&"(,438'%() Yot &H+#88'5(J6#5) 481, (@F@WY"

al, 50)( 4,,48' 04&4' #O()&HH(0' ($4&#+($8' .(E' O#..(,()&#4$$8' (I3,(%%(0' 5()(%
A&E(() %()%H&H+(' 4)0' (%H%EA)& [($$' SHEMBHOASH-).' &"(%( 5()(%' #)' 4 )"
(134)0(0 '%(&'-'L?NS% E#&"9-&"<;*KN<'4)0'l_6' .-1)0'-)$8'4'%#)5$('5()(6'
1< 4% 4' -, ($A&( -. Vo) YoHEH+HEB" ' #%' 4' 31&A&H+(' &12-1, %133,(%%-,' 5()(6'
E"-%( (I3,(%%#) "4% 9(()' .-1)0' & /).( 4' 9(&&(,' 3,-5)-%#%' #)
"(34&-/($$1$4CUB54%8&,BF4)0'34)/ (4&# @UYA)/(, YA)02($4)-24 @UIG1L,&"(,6
#)*($$'$823"-24%6'#&%6'(]3,(%%6#-) #%'0-E)', (51$4&(0'98"'83(2(&"8$4&H#-) 6 EX&.
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(%13, (%%#-)'$(40#)5'&-4)"#I#&H-)-.'$823"-24'5 -E&" CUAI("  4$%#0()&tt.#(A<'
&-'9("' 2(&"8$4&(02?'4)0 ' %1//(%%.1$58*#)01/(0' #&%' (13,(%%o#-)' #)' &,42(&H)H9'
(Y#%&4A)&' L?NSY%' 1%#)5' A\AH&HOR)P 'B.-, #+( 048%"' K,( *&,(4&2()& E#&™
ANAHEHOH) (" ,(%1$&(0' #)' 3,-.-1)0' %()%H8B&H-)' &-'9A9%(71()&' &,(482()& EH#&"™
&,42(&H)H9' 4)0'1)#+(,%4$' /($$' 0(4&'%)' &"(%(' ,(Y#t%&4)&' $H)E&' &"HYBH)HIA$S8"
1)4/"#(+495( 0-%(" - 4\A/H&HO#)(6 1)0-19&(0$8' )12(,-1%' 50)(%' 4,( ( *
(13,(%%(06'4)0'&" (Y3 (/#.#/#&8" . & " HW'(..(I&HY%'S-E'G1,&"(,6'&"((..(&-."A\A#&HOH) ("
4%$-) (4% &"(141%('-.'$-%% -+ HOHSH& B #Y% " #5"$8' SHVEFE(.6' &" (Yo () Yot &HYA&H-)
- (%#%8&4)& LN?S%' &' &, 42 (&H)#9' %155(%&(0' 3-%%HIR | (M6%6-) -.' %t$()/ (O
&12-1," %133,(%%-,%I( .1,&"(," #)+(Y%&H#H5A&( &"( ,-$(' -.' 4\4/#&HOH)(' #)O1/#)5'
%()YoH&H+H&B'H)' "43&(,":

I(#)+(%&H5A&(0E"(&"(, '0,15'(.$1].,-2", (%#%&4A)&($S'H) (%' +#4'&"(21$&#0,15'4)0'
&-1#)' (18, 1%#-YB'&,4)%3-,&(,'F?=;X *B">SNTQ=BHB1%(0',(%#%&4)/( #)LN?S%6'
06H2H$4,'&-'&"(',-$(-.'aN;B'F>SN@ @=BH(/&H)5'V6() YoH&H#+#E&8 &~ #2A8HYRS B
L-E(+(,6' >SNTQ=B' (]3,(%%#-)' E4%' 3,(%()& -)' 9-& " ,(%#%&4)&' 4)0' %()YoH&#+(
L?NS%:'G1,&"(,6'$-%%'-.'3"-%3"-, 8$4&(0'X<Y'H#)", (%o#%8&4) &' L?NS%'E-1$0'%155(%&.
&"4&" 1($$1$4, 0,15' (.$1] 0-(%' )-&' 2(0H#A&(" ,(YoH%&A)/(' &' #)"HIH&-"' =%' %1/"6
2(/"4)H%E&H#A$$86'>SNTQ=B'0-(%")-&'433(4, &-'9(‘#23$#/4&(0'#)'0,15',(YH% &4’
272

I(' 4)4$89%(0' 50)(* (I3, (%%#-) %3(IH#.4/' & &"( <=>  *?=KY'4)0'#&%' "4)5(%' #)'
(963-)9%(' &' PXY H) " HOH&H-): [ YoH5)# #14)&'["4)5(%'E(, (-9%(,+(0'#)'4)8'-.'&"
BO(%-'8&"(<=> *?=KY' #)'(#&"(, Y() Yot &H+(-,,(%H%&4A)&'L?NSY%6'& 48 E-1$0'4. (/&
& (#,' %) YoHE B RUL XY H) " HOHEH-):

IC )& 1&H#$H#%(0' <[= *%(71()/#)5' - LINS%' E"#/" #0()&#H#(0' -+(, P CCC'

O#..(, () &#4$$8'(]3, (%% (05 () (%' (&E(() %) YeH&H#+(4)0', (%#%&4)& LN?S%: L-E(+(,6'
(/1,,0& 34&"EA48' 4)4$8%#%' .4HS(0' &-' #O()&H.8' YoH5)H#.#14)&$8' (), #/"(0' 34&"E48%'
A%%-1HAR(EHE" Yo () YoH&H+HES:" " ( 2-%0& YoH5)# #14)&$8' O#..(,()&H#4$$8' (]3,(%%(0'5()(6
0<01*  6'E4%'[-).#,2(0' &' 9(" -+(,(I3,(%%(0' #)' %6 () YoH&H#+(' $#)(%6' 43-)5' EHE" #&Y%
V)-E)' $#54)0%' 0<01= ' 4)0' 0<01 .5 ' R)&(,(%&H#)3E'(' %1,.4/( (I3,(%%#-)' -.

0<0* '98'.$-E'/8&-2(&,86'E4%'-)$8'/-).#,2(0'#)' ??B%6' E#&")-'-&"(,' Yo () YoH&H+('
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L?2SN'0(2-)%8&,4&#)5',(/(3&-,'(]3,(%%#-): '=%'%1/'6'E"#$%&5()((]3,(%%#-)' 248"
HO()8&H.8'%0() YoHEH+HES &-'&, 42 RAVEIBEHEBHY'24,V (, H) #221)-"#Y%&1" (2H%&., 8'
&-"H#0()&#.8'%6()YoH&IEHSO'O( $H2H&(D

al,<[=  *%(71()/#)50484" (J43HE1$A&(0'3,(+#-1%$8'319$#06" (0'<=>"2XY'H) "HOH&-,'
00() YoH&H+BRBYHE) AL, (YPOWG-1 - 1&'"- ' %H#] 5()(%'.,- 2'&"(%('34)($%'E(,(
UoH2H$4,$8' -+(,(]3,(%%(0" #)' %()%eH&H+( LPNS%' %155(%&H#)5 &"( %42( 5()(
%H#5)A&1, (% 130" O( 1&HSHYHD 27 ' K-&()&H#A$$S' &"(' 400#&H-)'0£01* ' 5()(

(13, (%%#-)'-1$0".1,&"(,,(#)('&"('34)($'%3(/# #/'&-'??:"

27 #%' 4'2-$(/1$4,$8'"(&(,-50(-1% ' 0#%(4%(6' 4)0' O(%3H&RE ' %(,+#)5' 4% 4'

24N(, - ' Y()%HEH+ERIXY' #) " HOHEH-)E' 1%#)5' &E-' O#..(,0& 5()( #)&(,,-54&H-)
433,-41"(%' E('/-1$0')-& #O()&#.8'4)8 ' %3(/#.#/'50( -, (,#/"(0 '34&"EA8' &"4&
9(&&(, #O(&H.#(0'-,' 3,(0#/&(0' L?NSY%' 4% %() YoH&H+('-, ,(%H%RI) R4, 48 048.4'
HO()&H-H(0'SN[4%'4'3-9%6%6H#9S(2(/"4)H%02" Yo () Yo &H+HEBE'A) 0'HE&Y6'2(&"8$A&H-) #)01/(0"
(3, (%%H-)' 4%' &' 3-%96HOS( 2(/"4)H%2' -." ,(%oHY%&A)I(6' AHYH)S' &" (' 3-Yo%HOHSHES' &"4&
“&"(,'&12-1,'9%133,(%%-, %'248'9($H2H&H)5',(%3-)%6('&-"2XY H) "#O#&H-)6'E4,  4)&#)5'
1,&"(#)+(Y%&HEA&H):
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F'9b 4:4& SXQ/&AP1%0410A&A040%ECe! C%::%&P%:4D%

AISAWA&APDH

F'l 0A&.PTR?&API %

X3H#5()(&#/' 49(,, 48#-)%6H)/S10H)5' "H#9%&-)(' 2-0% HA&H-)%' 4)ON[=' 2(&"8$4&#-)6'
3$48'4'VoH5)H #IA)& -S( #)' +#,&14$$8' 4$$ 24$#5)4) & OBITERAR="2(&"8$4&H-)
(%618%#)' '4)5(%' #)' 50( (13,(%%#-)6' 2-%&'  &83HASER)( %#$(/H)5 01( &-'
3,-2-&(,' "83(, *2(&"S$A&H-PAOSCARY 296’ &"(' &,4)%$-14&#-)' &FTCBTH' ,(%1$8%' #)'
g1]1&43-%6H&H-) - &"(?2>X; GMG<O'$-/1%'-)'/",-2-%-2( T'E#&" &"(R5L'S  -/1%'
M -2-%-2( BT "H%' (%1$8%' #)' -+(,(13,(%%H-)' -.' 225X:6' 4 "H%&-)("
2(&"858,4)%. (,A%(H) 43S/ 4% (HBY/"4)H#062"-.\(3H5 () (&H/'2-0# #IA&H-)#)??  ©@AP
@AY FTCBTH'HY6'4) 40+(,%('3,-5)-%6&#/". 4186 4%%-I#4&(O'EH#&" %"~ &() (0-+(,4$$
001, +#+83G1,&8"(,6' W[=' 2(&"8$4&#-)' #)01/(0' %HSOH)5' -.' &12-1," %133,(%%-,
5()(% @4)0'/($$/8/$(,(51$4&,%CCA$%-'40+(,%($8'4..(/&%'3,-5)-%#%:'R)/, (4%#)5'
49(,, A8H-)%'H)' (3H5() (&H/ 2-O4. #1A&H-) " 4+("9(()'O(%/, #O(0'4&. ($43%('4)0'$A&(,
%&45(%'-. 0#Y6(496£600@

1 "H9%&-)(" O(4/(&8$4%(' #)"HO#&-, %' FLW=NH#HE' +- #)-%6&48&' 4)0' 34)-O#)-%&4&" 4.('
433,-+(0' .-, 1%('#)' <'<' P2 OCOSOEH) &"(' Z>' 4)0' X1,-3(H ' I"#$%&" & W[="
"83-2(&"8$4&#)5'45() &BNAHEHOHG0-(%')-& " 4+(4 )433,-+(0 ' -$(#)&, (482()&:
W(%3H&( &"#966' A\AHEHOH) (4% 9(() %"-E)' &-'9('(.. (/&#+( 454#)%& NSIBCP4)0
9-&" 5()( O 4)0' 2(&"8$4E&H-)°CR %/- #)5' %8%&(2%' "4+( 9(()' O(+($-3(0' 4%
3,(OH#I&H+('OH#-24 V(%' .-, 0(&(, 2H)#)5' ,(%3-)% (' &-"83-2(&"8$4&H#)5'45()&%:";"(

19%(' -.' D\AHEHOH) ("4%'9(()',(3-,&(0'H) ' &E- ISH)HIAR HASY:' ;" (1, Y68)+(Y&H54&(0'
- 4% DNATHEHORYH)' ("% ()YoH&HYH)5' 34&H() &I ABAGRHO( E"-' "40" 3,(+#-1%$8'
3,-5,(%9%(0'-) ' $O4$H0-240(FY4$..6'=>L49%&, HEDCBH'(  %(/-)0 ' (+4$14&(0'
0619/184)(-1%' 4\4/#&HOH)( &E#I( E((V$8' E#&" $()4$H#0-2#0('F<(16'=>Na'49%8&,4/&
@CBPH:&"'0(2-)%&, 4&(0'/$#)#4$'9() (HEEHE" (%3-)%(,4&(%'49-+(@Ch ='&"#,0'
08108 "4%5)+ (%&H5A&(0' B LA&H-) - &" (‘#221)-5()#/' 14)/(, &(Y6&H%' 4)&H5 ()
FN;=H' #)' ,(%3-)%( &' 4\A/#&HO#)(' &"(,438' 3-%&' =>N;' &' 50(,4&( ; *($$
(%3-)%(Y0CY "#%'433,-4/" " 4% () (. .(I&H+(H)'&" (- BT'34&#() &% ,(3-,&(0"
&-'04&("

99



R)'%-$#0'&12-1,%6' AVBHO#) (4% 9(()'%"-E)' &' %()%#&H#%({+(,%(',(%6#%&4)/(
&' 1-)+)&#-)A$ ["(2-&"(,438  OCPOBB'0h()%H&HI6( &4,5(&(0' #)"#O#&-BROOBL)0!

".2-)4%' &"(,438 OBQ-' 1)/&#-) 4% 4' AOHAEWY()YHEHYGEY R) "4(24&-$-5H/'

24$#5)4)/86' 0(2(&"8SA&H-)' #)' [-29#)A&H-) EH&™ -)+()&#-)4$ (2 - &"(,438' #)'
$823"-24 OB E#&™ 34)-0#)-%&48&' #)' =7996 4)0' E#&" 9-&(\-2#9' #)' 77 ©@8
()" DI(0',(%3)%(H) (4" 14%( "

L(, (' E(‘#)+(%8H54&( &" (' 3-&()&#4S$." 3,( *&,(AQ()& E#&" A\AH&HOH)(-$$-E(0'98'
&,42(&H)HO:

%
F'$90 &RTX%/&API/Q4%EY A:0 %

49%(0'-) -1, #)0H)5Y0(%/,#I(0' #) &"('3,(+#-1%'/"43&(, B-. ' &12-1,'%133,(%%-,
50)(%' 3-&()&HAS -$6) 2XYH# %) YoHEHBERE"4)9(  #)01/(0 'EH#&" INAHEHOH)E'
I)(& E('3,(+#-1%' 0(%/,#3&#-)%'-.' &12-1, %133, (%%-,' %#$()/#)5 &",-15" W[='
2(&"8$48&#-)6'E( %-15"8&' &' (+4$14&(' &"(' (..(&% -.' NA/BHOH)( 3,(&,(4&2()& -)'
L2NS%'3,#-, &-2XYH) " HOHEH-) G 1, &" (,6'5#+() &"(,-$(-2?2>X;"  A%'4)(3H5()(&H!'
2-0#.#(, 6'E('3-%8&1$4&(0'#) &F TCBANS Y%6B4\4/#&H#0#)('248'400, (%% '&"('(..(/&%'-.
22>X;6'E"#$%&2XY H) HOH&HT-1$0'400,(%% GMG<O%H#5)A$$H#) 58" - 1 &> *
2=KY: '

"(E-,V'0(%/, #9(0'#) &"#%'/"43&(,'4#2(0'&-D '
¥ XHA$LA&( &"( (.(/&" - D\AIHEHOR)( 3,(*&,(4&2()&' -)' Yo()YoH&H+H#ES' &' PXY"
) HOH&H-) EHE" &, 42(&H)HO'
¥ RO()&H.B'4)5(%'#)5(0)((13,(%%#-) '#)01/(0'08'4\4/#& B#)('&"48&'248'9('
A% %-1#A&(O'EH&"-'I-).(, Yo( ) VoH&H+HEE'&-DXY 'H) " HOHEH-)
¥ =009(%%/"4)5(%'H) " H%E&-)(2(&" BAEH-)%'24 V%' H)', (%3-)%( &-"DAHEHOH)(
¥ Y)-IVO-E)4' V)-E) '&4,5(&-.'4\AH&HOH)('&" (I, (A&(&" ((..(/&%"-9%(,+(0 '
¥ (%&'&"(1-298)4&#-)H)21,#)(]0-5,4.& %22
%
%

%
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F'1% 40RQ&0%

F'1"%O(N-(*+B*-+ Fo+JO'h'>, + <, -*067*-7 +, 7*7%+dCe!Ci%S: 2Q7%+8%:4D%
l-JlK1+18- %

I(' &, (4&(0' &E-'5,-13%'-.' LPNS%6' &FTCBTH' 4)0':6' E#&" 4\4/#&H#0#)( @QTC .-,
%(+()' 048%' .-$$-E(0'98' &2( &#)#9'' FBC)?6'BCC)?' 4)0' R?H' .-, &" (' 048%:
K,-$#.(,48#-)6' (3 +#AOHBIBESS IBIS(E( ,((+4$14&(0:'"#% ' 34,8#/1$4, 0-%('-.
INAIH&HOH)( EAY9619$(&"46 E#&"KBCD' /($$' 0(4&" F98'KR' .$-E' /8&-2(&,8H' 4.&(,
%o(+()'048%'-.'&, (482() & BHY' 4 ISH)HI 4SS ($(+4)&'4) 0'4/ #(+49$('0-%(:'

K, ( *&,(4&2() & EH#&" M\AHBHOH) (", (%1$&(0'#)'24,V(0'% () Y%oH&HYARENTEBTH'L?NS %'
E"#$96852-%8" (.. (& E4% ' %(()'#)''L?NS%  'FGH#5{/ :B=*NHR)'&E-"-.' &" (("
&FTCBTH'L?NS%'FY?>BB'4)0'SKBH'5,-E& " E4%'/- 38&($8'4,, (%&(0'4&'&" (" #5" (%&
&42(&H)#9'0-%(-.'B H?6'E"#$%& '4&'8" (‘$-E(%&'0-%('FBC)?H'5,-E&"E4%',(01/(0'98"
qPCh:' BY?>@"6'&"(""#5"(%8&' 0-%('$(40'&-'5,(4&(,'&"4)' PCh'5,-E&" ,(01/&#-):"
N-)+(,%($86'%) 1 L?NS%')-'%#5)#.#/4)&',(01/&#-)'#)'5,-E&"E4%'-9%(,+(0:'

I"#$%6&' NAHEHOH)( 43-)( "40" )- YoHD)H.#I4)&' #234/&' -)' I($$ %1, +#+4$6' #)' &FTCBTH'

L2NSY% #)#H8H#A$ /($$'5,-E&" EAUEYES "-E(+(,' &"#%' (..(/&' E4%)-& 4'%1%&4#)(0
FG#51,("B=H"
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A LP1
100+ -o- Azacitidine alone
80- & Trametinib 10nM
@ -« Trametinib 100nM
o 604
g -+ Trametinib 1TuM
S 40 -+ Pre-Aza
20+
0 T L) b o
Q > w v
Hours
KMS11 KMS26
100+
1004
2 0
] 8
5 50+ 5
* % %
c L] L ] L) . c L 4 Ll L] .
N > ® A ° P> ® AV
Hours Hours
B
KMS12BM
JJN3
150+
150+
2 100 % 1004
5 -
E; ‘; 50-
50-
0 T T ¥ . 0 \ . , y
Q > w AV N > ® A
Hours Hours

10z



O

100d— — — | B Trametinib 1uM
|
.:.; ] M Trametinib 100nM
F . I Trametinib 10nM
§ ' M Azacitidine alone
E  50-
E
[
[+
) l
o- - - - -
N © N %
g & ¥ N \'&@
+ & \{o
A

HMCL
2.):(*%F "1 3o NP"% d/9% W% +d COBEYS: 2Q% ) (8[+I%>;(L*7%[,+I%'h'> +, <,-*%
B(* N-(*+B*-+%=8@ @8[*<% K'B¥%+,K :'M,-E&" 4,,(%& #% %(()' #) &E-'-.' &",((

3, HAD HEHOB) (L +( -, 1-234,H%-) 6 HUBA2(&H)HO BI? ' 4$-)( ' FE#&"-1&'
INAJHEHOH)(HA ' [- 24$#%(0' 48#-%' -.' L2SN%' 5,-E&™ /1,+(%:' &FTCBTH' %"-E' 4'
VoH5)H.H#4)& (URH-)'#)'5,-E&" #)',(%3-)%(' &' &,42(&#)#' &, (482()& 4&' 4$$' 0-% (%'
E#&" A\AHEHOH) (318, (482()& F3KC:CC@HIOE'2(4)' +>X?H:"

10z



- HASHOAL( &"HY%.(/& & (( .1,&"(;' &FTCBTH' L2NS%' E(,( Y%oH#2#B4&H(48(0' EH&"
INMHEHOH)(' 4)0' 842(&#)HO' FGHEL, (' P:@F%6( & ", (( LN?S%',(/43#&1$4&(0' &"(
- H#5H#)4$' #)0H)59%6:

veve

100 B Trametinib 1uM
Z 80 ® Trametinib 100nM
g T I Trametinib 10nM
2 607 T W Azacitidine alone
c
% 40-
]
=
£ 20
(: . :!:l .
KN u
N 5 &
‘x\% +
8
HMCL

2.);(*%F "$3%'@,<'+,8-%7*+%8=%+dCe! CfOgSBN- (*'+*<%[,+J%'h'>,+,<,-*%+I*-%
«'B*+,-,K"% [-,245#%(0" ,4&#-%" -.' 5,-E&"" /1,+(%' -.' 4' +4$#04&#-)' % (&' -.' &FTcBTH'
L?NS%'3,( *&,(4&(0'E#&" A\A/#&HOH#) (' &" () €2(&#)1#9' 4541) %& 4\A/#E&HOH)('4$-) (' R)’
MR?B' 4$$' 0-%(%' -." ;,42(&#)#9" ,(%1$&(0'A23$(&( ' /($$' 0(4&":' FMR?B' 3dC:CO6'
Y?>@U_?'3kC:CCCB6'Y?>0T'3dC:CB@H6'F)dO6'2(4X?H:"

(4&200&-" 1"# ()% 'L'L2NS%' (%1$&%'H) Mc e, (Y%&:""H9%'(.. (&' H#%')-& % (()

#)&FBTH' -1’ LPNS%:  =\4/#&H#OH)('3,(*&,(4&2()& -.'&F TCBH'91&')-&'1;'L?NS'
(% 1$8(0'#8., 42(&H)HH)OL/(0'/($$/8/$(%"#.8'&'3,(*Mc' FGH#51, (A O=*NH:
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LP1 Post Azacitidine 24 howss LP1 Post Azacitidine 24 hours
Untreamed Trametinid 1xM '

10¢



KMS11 LP1
2.07 0.57
1.54
& 1.04 & 0.0-
§ € L
S 0.54 5
k] o _L |
O 0.04 O .0.54
= L - L J_
-0.5 4
-1.0 T T T T -1.0 T T T T
N N =) 2 D N S
Q&ﬁ’ & e &9 ¢ ¢
Q
Phase Phase

2.):(*% F'13%*@ @%>V>@* %o BEY+I8;+%'h'> +, <,-*%6(* N-(*'+B*-+%

=8@ @8[*<%KB%-,K"%d/f%Y ?>BB:' dWISHKB: d?f%($4&#+('3"4%(%"-.'/($$'/8/$("'
%

F'1"861:&1K9%K;+%-8+%TI1:&1'%,7%8L¥56 (*77*<%,-%+dCe!Cf%S: ?Q7€%0
S8((*@'+*7%[,+J%(*768-7*%+8%'h'> 4+5& %J*- H'B*+ - K %

- O(&(2H)( &"(' 3-&(O)&HAS  2(/"A)H%2% '-.' 4\A] 1&HOH)(#)0L/(0' %()YoH&H+#886' E('
(+4$14&(0' (I3,(%%#-) - &'C V)-E) &45@&% -’ MNHEHOH)(G W=
2(&"8$8,4)%.(,4%(%0" 4$3"4' FW[?;04H' 4)0' 9(&4' FW[?;09H:' Z%#)5' <[= *
%(71()/#)5 04&4'E(' .-1)0'  #)' &FTCBTIANSY W[?;09' EA%' %#5)#.#/4)&$8' -+
(13,(%%(0'/-234,(0'E#&" '1'L?NS%  6'E"#$%&')-'0%..(,()/( E4%'-9%(,+(0'#)'&"(

(0 3,(%%#-)- W[?;04FG#51,(" :TH:"#%"($0'&,1(.-,'4) '(]34)0(0%(&-.'L?NS%
FG#51,(""PH!

W[?2:09'E4%'(]3,(%%(0'48'8"('3,-&(#) $(+($#)'4$$' &F TCBTH'L?NSY%:'=",(01/&#-)'#)

W[?;09'(]3,(%%#-) E4%'%(()'.-$$-E#)5'&, (4&2()& EH#&"4\A/#&H#0H#)('#)'SKB6'&"48&’
E4%)-&'-9%(,+(0'#)'&"(-&"(, &FTCBTHL?NS % FG#51, (A

10¢



10000+

B DNMT3a
8000+ M DNMT3b
b
3 60004
Q
(4]
€ 4000-
O
2000+
0
€ 8 SRS %
4§ &
HMCL

2.):(*%F "CIBI:&1%E%KY%.I/  NH%*56(*77,8-" WV[?;00'#%' YoH5)H.#I4)&$E, *
(13,(%%(0'#)'4$$' &FTCBTH'L?NS%'/-234,(0'&-'(13, (%%#-)"-."W[?; O4'F3kC:CCCBH:
X]3,(%%#)-. W[?; 09 #%'Yo#5)# #/4)&$8'5, (4&(#) &F TCBTH'L?NS%/-234,(0'&-"1; '
F3dC:CCCTRd06'2(4)' +>X?H:

DNMT3b
031
10000+ _ 061 <0.0001
8000+ -1
T
3 60004
o | ——
e
S 40004
O
2000+
 —
&
&) .\“‘\ {
& &

HMCL group

2.):(*% F "#3A1:&1K% I/ N*\%*56(*77,8-% ,-% 1b% S:?Q7% KV% B8@*>; %90
SV+8)*-*+ >0%0+V6* W ?;09'#Y% Vo5 )#.#/4)8&$8'-#(]3,(%%(0'#) &F TCBTH'/-234, (0
E#&"9-&""# $'F3dC:CBH'4)0'l; F3KC:CCCBH:'W[?:09'(]3,(%%#-)'#)' I"# $'#%'
OoH5)H.H#14)&$8'5, (4&(,'&"MB3dC:CCOH:



N q°
& &
Azacitidine . + - + - +
our ] (]

2.):(*% F'FIB1:&1  K%*56(*77,8-%6(*BI6S7HN-(*'+B*-+%][,+J%'h'> +,<,-*"%SKB'
0(2-)%8&,48&(0' 4' ,(01/&#-)'-"'W[?;09'  4.&(; &,(4&2()& E#&" MNAHEH06' &"H#%' EA%
)-&' -9%(,+(0'#)' &"('-&"(,' &E-' &FTCBTH' LPNSY:LW=NB' #3&"( )1/$(4, $-40#)5'
[-)&,-$:"

)+ (Y&HEAGE( -$(' - W[?;09' 4% &"(' &4,5(&'-. ' A\A/HEHOH)Y6()YoHEHA&HE)
&FTCBTH'L?NSRA&, 42(&H)HTE('1)0(,&-V' 9-&" %#<[='V)-/VO-E)' FG#51,(" Q6
4)0'&,(482()& EH&" A" (2#14$ '#)"HOH#&- - W[?;096')4)4-28/#)=: '"H$%&o#<[='
A"#(+(0' 34,8HASV)-IVO-E)'&"H#9%'0#0)-&'1-).(,' Yo() YoHE&H+#EB'&-'&, (482() & BARHO:

- o~ o™
- —~ T~ >
b [} [y}
& O 0o o

DNMT3b

HDAC1

2,);(*% F "G37,.1/% M-8>M<8[-% 8=% TI:&1K% ,-% QO!"%" 24,V(0' ,(0L1/&#-)' #)'
W[?2:09' 3,-&(#)' (I3,(%%#-) EA% 4" #(+(0'EH&" U#<[=6'5, (4&(,'&"4) &"48&'%(()'#)’

INA 1BHOH)( &, (48(0'SKB:'L-E(+(,6'&"#%'V)-IVO-E) 08')-&',(%1$& #)' %6 () Yo#&H+#ES' &
&,42(&H)HILW=NB #98." (") 1/$(4,'$-40#)5'/-)&,-$: '

(4820 &EH&™)A)4-28/#)='4&'  0-%(%'5,(4&(,'&"4)@CC)?" (% 1$&(®) YoH5)#.#/4)&
/($$'0(4&"";,(482()& EHE&" %19°5(&"4$' 0-%(BBEBCC)?6' -, &" (( 048%'. -$$-E(0"

98'€, 42(&H)HDHO)-& (I, (A&('&"((..(/8&Y6'Y6(() EH&" A\AIH&HOH)(: *

%

10¢



F'1"1980'>, +,<,-*0b <8*7% -8+%-8-7, 7+*+ @@+, 7+8-*%B*+IV@'+,8-% B'(M7%
778> ,4+*<%[,+J%::04& %

225X #%' 1)#+(,%4$3$8' (13,(%%(0#) &FTCBTH' 22:' (' #)+(%&#54&(0' E"(&"(,' #&%'
V)-E)'&4,5(&% 4,('4..(/&(0'98' 4\A/H&HOH#)('&, (4&2()&:' X..(/&%'-)'V)-E)'22>X:"
"#06&-)(' 2(&"8$4&H-)' 24, V%' E(,(' #)/-)%H%&()&/,-%%' &"( &",(( &FTcBTHANSY%'
FG#51,("U=H=%'%1/"4\4/#&#0#)('0-(%")-& (|(, & #8&%'(..(/&'&" -15"&"#%'3,-/(%%:
%

,\\ qu
s
& & ¢
Azacitidine - + . + . +
__|

HDACT | = s s S o o=

%

2.):(*%F "HB1D1F:*$%E%S1D$G: *1%B' (M7%6(RABS7HN'> + <, "0 =\4/ BHOH)(
%"-E(0')-' 1) %H%&()&' (..(/&%' -)' &" (' 2(&"8$A&H-) %&A&(Y%' -.' &E-'V/)-E) "#%&-)(
&4,5(8%'"-22>X:" LW=NB'#9&"()1/$(4,'$-40 #)5'-)&,-$:"

%

F'1"CY%/h'> +,<,-*% (*7;@+7% -% *5+*-7 L *%)*-*06 *56 (*77,8-%>J"-)*7%'-<% )*-*%%
B'+I[VU>I)T  Y(T6*>+ Lr068=%>V+8)*-*+ >0+ Y6+

I((+4$14&(0'50)('(13,(%%6H-)'1"4)5(%'4%%-/#A& (0 EH& " D\AHEHOH) (&, (4&2() &)’

9-&" &FTCBTH' 4)0' ' L?2NS%6' E#&" +#(E' &' (%&A9$HY%"H#)5' 3-&()&#4$' 34&"EA8%'
A%%-1#48&(0' EH#&" &,42(&H#)HI' %()Y%HEHSFEIBINSY' %"-E(0' )12(-1% ' 5()(
(13,(%%#-)' "4)5(% 6'EH#&™2-,(-9%(,+(0'#)');' &"4)'#)' &FTCBTH'L?NS% 'FG#51, ('
AAH[- 34&&(,) - 49%-$1&(5()(' (I3, (%6%H#-)' I"4)5(%' E4%' %(()'#)',($48#-) &-
1)0(,$8#)5'/88&-5()(&#/'%&A&1%'-,'&" (-9%(,+(0', (%3-) %6 ('&-'"A\A/HEHOH) ("

<(/1,,0& 34&"E48%' 4)4$8%#% 1B6o#)5 MO)( a)&-$-58' FMaH' 4)0' W=eRW'
O#-#).- 2484/ RCA'.-1)0' 24,V(0$8'0#..(,)&'5()(‘(13, (%6%6#-) I"4)5(%'H)',(%3-)%(
&' NMHEHOH)O(&E(()' L?NSY%:' G(E' (), #/"(0'34&"E4A8%' E(,('%"4,(0' E#&"#)'-,'
OHY%&H)5 1#Y'0(" &E-'/8&-5()(&#/' 5,-13%' F;49$( :BH:'=%' "4%' 3,(+#-1%$8' 9(()'

10¢



(3-,&(0'#) %-$#0' &12-1,'/($$' $#)(%'#)' ,(B6)%(' &-' A\A/H&HOH)(6'Y?>BB' 4)0' mm[O'
9-&"%"-E(0' Y#5)#.#ABA&'EAS (), #"20& -,  17LN'/$4%% RR'4/&#+H&8IH5()
3,(%(0)&4&#-) 40" 1#221)( ,(%3-)%( I "HY%' ,(%3-)%( E4%' 4$%-' %(() #)
Y?2>B@ ?'4)0'SKB'FA$&"-15"EH#&" $-E(,'3 *+4$106'4)0'1.-$0'( ), #"20& I %l-,( %'
4)0'0#0")-&)-,,(BA&(EH&™, (%3-)%( &-'&, 42(&H)H#O:

“\AHEHOH) (' "4%9(()',(3-,&(0' &' $(40' &' ,(  *(I3,(%%#-) -.' &12-1, %133,(%%-,'
50)(%:'=%'-1,'3, (+#-1%', (% 1$&%'F/'43&(,'0'4)0#)-2('4) 4$8%HW 4% % 155(%&(0'4"
S0 1($$/8/S(,(51$48#-)'4)0'&12-1,'%1  33,(%%-,%" .-, Yo() YoH&H LB, 42 (&H)HO
E( #)&(,-54&(0' 50( (I3,(%%#-)' '4)5(%' #)' 3,(+#-1%3$8' ,(3-,&(0' &12-1,
9%133,(%%-, 5()(9P@OORGH51, (‘“MBCH'+(,8'"(&(,-5()(-1% 34&&(,)' -.'&12-1,"
9%133,(%%-,'50(,( *(13,(%%#-)#)',(%3-)%('&-'D\4/H#&HOH) (E4%'%(():'Y ?>BB'4)0'
SKB'%"-E(0'&"('5,(4&(%& #)/,(4%('#)' ,(3-,&(0'&12-1,'%133,(%%-,'5()(%'F)dPH
I"#$9%&'Y ?2>@7"40")- &12-1,'%133,(%%-,'5()(' /"4)5(%:

G#)4$$86'E)4$8%(0'(13,(%6%#-)'"4)5(%'#)'5()(%'3,(+#-1%38",(3- &(0'#) 2XY  *
96() UHEH+H&B'VHE) &L, (%o " HSY0& Y1 9&S(1"4)5(%'H) Yo(+(, 45 & (Yo' E(, (%(()'#)'&"(
96()%o#&H+('L?NSY66')-) (E(,(VoH5)#.#/4)8:"

Aogu anon
Down

Number of gene

Comparson

2.):(*%F" 3UKT78@: +*%:BK*( B=0%:0E%S[- N*);@'+*<%)*-*7%,-%(*768-7*%

+8%'h> + <, -*"
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Gone KMST1 KMS26 LM LN KMS120M

APC

AR

ATM
ATR
BRCAZ
CASPE
CDH13
CDEN‘A
COKNIB
CDKNIC
CDKNZA
CDKNZB
CDKNZC
CODKNZ2D
CFHR1
DAPTT
£S5k
FHIT
GATA1
GATAZ
GATAY
GATAL
GATAS
HICT
LPHN2
MLHY
PYCARD
IRARD
RASSF1
RUNX3
SCGHENAT
SFRP1
SOCS1
STK11
Sy«
TNEFFZ
TR63
1or3
TWISTY

2,);(*%F"1h3%S*+%B'6%8=0%+;B8;(%7;66(*778(%)*-*%*56(*77,8-B%J'-)*7%,-%
(*768-7*%+8% 'h'> +,<,-*"' M()(,4$$8' 2-,(' &12-1,' %133,(%%-,' 5()(%" "40' &"(#,"
(13,(%%#-)' #)/,(4%(0' #)' &"(' &FTCBTH' L2NS%6' Y?>BB' 4)0' SKB6' 4$&"-15" )-"
1"4)5(%'E(,(-9%(,+(0'#)'Y2>@":"" (1 LPNS' mm[O'%"-E(0'4) #)/, (4%('#)’

&" (('&12-1,'%133,(%%-,'5()(%6'E"#/" EA%' .(E(,'&"4) &"4& -9%(,+(0' #)'&FTcBTH6'
E"#$%&' Y?>B@ ?' "40' -)$8' 4' %#)5$( 50( #),(4%( #&%' (13,(%%#-):
M,(0d(]3,(%%(0" 4&' 94%($#)(6' ,(0d)-&' (I3,(%%(0' 4 )0' )-&' ["4)5(0' E#&™
INAIHEHOH) (BIBS-EH)/,(4%(0'(]3,(%%0#-) .-$$-E#)5' N4/ H#EHOH) (&, (A82() &
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L?NS ‘ X),#1"(0'34&"E48%' 3%+4%1(

Y?>BB' #=)&H#5()'3,-/(%%#)5'4)0'3, (%()&4&#-) | A:TP]BCEC
#'2LN'RR/-23$(] 4/8#+#&8 B:B]BC*
' NB&-Yo-$' @:-AQ@]BC
Y?2>@~ HK,-&H)"-2-0H2(\A&H-) C:CCB
H#'<(%3-)%('&-"83-]#4 C:CCB
it 4%-$4&(,4$'354%24'2(29,4)( c:.cc@
SKB #:X]&,4/($$1$4,'%34/( B:BUIB(?
##83(R'H)&(, .(,-) YoH5)4$$H)5 B:QUIBC>
i =0438H#+(#221)(', (%63-)%( T:B@]BE
mm[O #:2LN'RR-23$(]" 4/&#+#8&8 B:PC]BC?P
') &H5()'3,-/(%%#)5'4)0'3, (%()&48#)| @:BA]BE?
#H#R221) (', (%3-)%( P:TP]BCEP
Y?>B@_?' HN"-$(%&(,-$'9#-%8)&" (Y6#% A@O]BC
##:'X]8,4/($$1$54, %34/( B:AC]BCT™
HHHE SH3-3,-&(#)'2(8A49-$#/'3,-/(%%(% | Q:CAIBE"

&' K@*%F"13%:87+961,)J@VY*-(,>I*T0BHb,-%(*768-7*%+8% h'> +,<,-*" 'Y ?>BB'
4)0'mMm[O'%"-E'&"('2-%&' I-)%#%&()&$8' I"4)5(0'5()(' (13, (%%#-) 34&"E48%6'91&.
-33-06#& (" ,(%3-)%(%' &' & 42(&H)HI: Y2>@N %"-E%' +(,8' .(E' (),#/"(0' 34&"E48%'
1) %H%&() & EH&" (' (E'50(/"4)5(%  '-9%(,+(0 "

FK4&"EA48'(),#"2()&0484'3,(%()&(0'#) >133$(2()&4,8'G #51,( A:PH:
%

F'1"#9%?8BK,-'+,8-%'h'> +,< - *%E Y4D%,-J K, +,8-%<*B8-7+(+*7%-+, NBV*@8B'%
>+, L, +V%,-%B;(,-*%5*-8)(‘=+%B8<*@7%8=T%:

I( (+4$14&(0' &"( 1-29#)A&#-) - NAHE  HOH)( 4)0' &,42(&H)H9' #)' &E-' 21, #)'
10-5,4.8'2-0($%:";"( #,%8& ' ,(/43#&1$4&(BFTCBTH' 0#4(4%#)5' &"( LPNS' SKB6'
&"(%(I-)0" 1'0#%(4%('1%#)5&" (LPNS'Y?>B@ _?:'R)'9-&"#)%&4)/(%6 [aW'%/#0’
54224 F[>MH'2#/(E(,(‘&,4)%3%$4)&(0'FRe'+H#4'&A#S$ +(#) #)g (/&#-)H' E#&" T]BEB"
- 'BIBCY?>B@_?'/($$U86&49%B, (%6%#)5 MGK'4)0'$L/#.(,4%(:"

(' SKB' 2-0($' #%' 2 -0(,4&($8' %$-E' &-' ()5,4.&' 4)0' (%&49$#%" &12-1,' 91,0()6'
1, #)5'48'433,-1#24&($8'&" ((E((V%:"(Y?>B@_2'#%'4'+(,8',-91%& 0#% (4%’
2-0($6' (%&A9$HY"H#)5' 2(4%1,49$( O E#&"#)'-)(' E((V:';12-1,'91,0()' E4%'
2(4%1,(0 ' -)' 4' E((V$SS' 94%#96 1%6#)5%) +#+-' O#-$12#6/()/( #245#)5 1%#)5'
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$L/#.(#) FRKH' 2(4%1,#)5' 2(0#4)' .$1]' 498"-&-)% %(/' -. 4+(,45(0' 0-,%4$' 4)0'

+()&, A8 >/H#()&H #'()0 *3-#) &W'E(,("#5" *$#29'34,4$8%#% FLSKH'4)0 -, g@Ch'E(#5"&'
$-%9%'.,-2' 94%($#)(:' ) &"( 94%H#%'-. 3, #-, 3H$-& Y& 10#(%6' 400H&H-) BV (YE *
3-#)&%' E(,(' #)/$10(0D'SKB * 3$4%24/88&-2484" [41%#)5' 0#%&, (HDB@_?' *
+(,4$$' 3, [-)O#&H-) 4%' (+#0()/(0' 98' 5()(,4$' %$-EH#)56' 3--," ,(I-+(,8' 3-%8&
2)A(%&" (YoH4'4)0 -, 42(4%1,(0'0#%(4%('91,0()-'qB  :P|BCBO3"-&-)% %(/-)O#- *
$12#)(%/()/(#245#)5:

+("HI$('4$-)(6'4\4/H&HOK P25 V5 FRKH'04#6834))(0'.-  @'/8/$(%".'B'E((V'E#&"
O'E((V%'-..6'842(&#)#9'025 V5 FaMH'0483%$4))(0'.-, @'/8/$(%'-. O'E((VI%'EH#&"™
B'E(V'O&E()/8/$(% 6'-,'&"(1-29#)4&#-)'3$4))(0'.-, @'/8/$(%'E#&"-18'4'9,(4V'
(&E(()/8/$(%: ';"(,(E(( #+(2#/(3(,'&,(482()&'5,-13:

R)'&"('SKB']()-5,4.86' 0#%(4%(' (%&A9$HY%" (%' #)'&" (' %3#)(6'3,-5,(%%H#)5' &' &"('$-)5'
9-)(%' 4)0' #)4$$8' .- 2%' $4,5(' &HYYL3IH)ABS4%24/8&-2484FG51,( ~:BGH

L A2(8HHY' 2-)-  &"(,438' 1,(4&(0')- ' YoHB)HHIA)&' "A)5(' #) 0#%(4%01,0() ' -
VH)(&HI%' )-,' 4 %1,+#+4$ 40+4)&A5(: =\AHE&HOD()-&"(,438' ,(%1$&(0' #)' 4
VOHD)H H#14)&' %$-EH)5'-. 0#%(4%('VH) (&JIN-3 $4%24/88-24&4:";"( 400HE&H-) .
§A2(&HHO' &' AMIHEHOH)(' .1,&"( %$-E(0' 0#%(4%( VH)(&H#HPEH#51,( "BEE'
UoHE)H.H#14)8$8' $(%%' &"4) +("#/$(' F3AC:CORIMS,-13%' &,(4&(0' EH&" A\MHEHOH
%1//129(0'&-'&, (4&2()& &-J#I#&S' -$$-EH#)5'&"(%(/-)0'3$4)) (O'E((V'*-. &, (4&2()&

EH#&" A\AHEHOH) (' =%'%1/")-' Yol ++4G44) 845 (' E4%'-9%(,+(0'H)' &"( A\A/H&HOH) ("
&,(4&(0'5,-13%FG#51,("B@
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Vehicle Trametinb Azacitidine Combination

2.):(*% F "Il 36T, 7¥7*% 6'++*( - %B8=% QO!% 5*-8)('=+'R245(% %"-E' 0#9%6(4%(
2(4%1,(20& ' 4&' #+( E((VY%WHI(4%( (Y%&AI$HY" (%' #) &" (' %BE)$-)5'9-)(%6
9(-,( -2#)5 ' $4,5( 354%24/88-24&4+(, &"( I(+#IA$ 4)0' &"- AIHI' %3H)(:
 (4&200&' 5,-13 'HYBHYEOT) (A& (41" 2-1%('#245(:"

1%1071+ .
i -»- \ehicle

8x%1010- _ - Aza/Tram
§ -« Trametinib
@ 6%1010 o
5 -+ Azacitidine
° 104 .
é 4x10

210104

0- - -

‘{-\ ‘t:» ‘{:5 ‘{} ‘l-" ‘fo ‘&-’\
\‘;QQ' {;z?’ Q\QS” \Y‘QF' \‘\Qg’ \‘\0?' Q\Qg’
Time
2);(*% F"1$3 T,7%7*% K,8@;B,*7>*->*0% B*7;(*  <¥BL*(% +,B%4-% QO!"%
3,-.-1)0',(01/&#-)'#)'0#%(4%('91,0()'4)0'0($48(0'5,-E&"" V#) (&% EA%'-9%(, +(0'
#)'9-&"/ -"- &%’ &, (4&(0' EH#&™ A\AH&HOH) (" ( 400#&H-) - ' &42(&H)HI' &-' I\A/H&HOE)
%#5)#.#/4) 8%B-E(0'0#%(4%('5,-E&T-234,(0'E#&"+("#/$( 'F)dP6'2(4)' +>X?H:'
Fy3dC:COLRI#)A8&#-) '[E' +("#IB(:'[--&"(,1-234,#%-)  YE(,( '%#5)#.#/4)&H:
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100 . . - Vehicle

g - Aza/Tram
2 -+- Tram
-
L. - Aza
c 50+
0 =
- i
[*}] "
a :

c | | | I ] |

0 20 40 60 80

Days

2.):(*% F "1 30:(L,L'@% >;(L*7% 8=% QOB;(,-*% 5*-8)('=+ "Uf-' 2(4)#)5.1$
O#..(,()/( EA%'-9%(,+(0'9(&E(() &"(/-"-, &%:'L  -E(+(,6'E"#$%& &" (' +("#/$(4)0"
&A2(&H)HI' 4$-)( 2(&' YlH()&HH! ()03-#)&%6' &'( AAHEHOHAS)( 4)0' #)
[-20#)48#-) E#&" &42(&#)#9' %1//129(0' &' 0,15' &-J#I#&S6' ,4&" (' &"4) O#Y(4%(:'
F)dP/-"-, &H

R)' &"( Y?>B@_']()-5,4.&6" 0#%(4%(" (%&49$H% THE"#)' -)(' E((V' #)' &"(' $#+(,6'

(1$8H)5'H) 24%0%0#+ (" (34&-2(54$8' F2(4) $#+(,' E(H54&' ()0'-.'%&108-.'BC:C5H'
FG#51,("BGB'MBTB'="t_ H:'=\4/#8#)(" &,(4&2()&', (Y 1$&(0'H)' 4 Yott5)# #/4) & BAJS'

- OHY%(4%( V) (&HITGH#51,( ~:BP44',(01/(0'91,0()' -.' 0#%(4%(  E#&H) &" (' $H+(,
F2(4) $#+(, E(#5"& T:@"5HFG#51,('"M:BTH)0'3,-$-)5(0'-+(,4$$' %1, +#+4$ FG#51,('
A BAH:" 42(8H)HO' 4$-)( "40' ) #234/&' ) OHY(4%(' VH)(&HI%' -, %1, +#+4%:"("
A00H&H-)"-. &, A2(8H)HO &NAIHEIDH)('3,-+#0(0)-".1,&"(,  %ol,+H+&H)(H&:""
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Vehicle Trametinb Azacitidine Combination
2,);(*%F "ICIA, 7% 7*%6'++*(-%8=%D:0!$W:%5*-8) ('=+"%R245(%%"-E' 0#%(4%(’
48&" ((E((V%:" W#%(4%(',43#0$8'(%&49SHK Yo $#+(5(40#)5'&-"'(34&-2(54%8 '
1,(4&2()&' 5,-13 '#%'$#%&(0'9()(4&"'(4/"'2-1%('#245( "'

%1010=
oo -e- \/ehicle
4x10104 - Aza/Tram

(4]
§ 3x10104 -+ Trametinib
g - Azacitidine
E 2x%1010-
o
1,‘1010.
c L} L} L} L}
6{‘\ z‘t:l' z‘:, ?}bt .?}:)
\‘\0 \s@ &0 &0 &G
Time

2.):(C%F " #3 T, 7 T*% K,8@:B,-*7>*>*% B*7:(*  <98L*(%+,B%% D:0I$W:"%
=\A/HEHOH)(' 3,-.-1)0$8' %S$-E(0' 0#%(4%(" 3,-5(%%#-)6' E"#$%&' &"( 4A00#&H-)' -.
&A2(&H)HI' "40')-' . 1,&"(,' #234/&:":, 42(&H)HO' 4$-)( 433(4,(0' &' %$-E' 0#%6(4  %(’
3,-5,(%%#-)6' "-E(+(,' 0#0')-&' &,4)%$4&(' #)&-' 4' %1, +#+4$' 40+4)&A5( -+(,' +("#I$(:
F)dP6'2(4) +>X?H:'

11€
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2.):(*%F"IF 3D:01$W:%5%-8)('=+% @,L*(%76%>,B*7%'-<%J, 7+8@8)Vd/f ' S#+(,
&I S(&HI,-2 A +H(HIS( 2-1%( 6' %"-EH)5' 24% Vet "(34&-2(54$8FE(#5"8!
BB:BB6' P/2 H E#&A' )-01$4, %1, 4/(: SH+(,'-)' &"( #5"& #Y%' .,-2' 4) A\MHEHOH)(
&,(48(02-1%(6'%"-E#)5)-,24$%+#\( FE(#5"& :@P6@/26)-01$(%'4, (%&H#EE0()&!
V&' %L,. 4" dWELPX %&4H)H)S' - 241( B+ -3 34)($%' 4, ( +(HIS( 2#/(
%"-E#)5'(] &O%H+(,(334/(208&'98'&12-1, /($$% EH& " SHE&S()-, 245 $H+(,',(24#)#)5:"
=, (4%'-") (/%% ('3,(%()&'H) &"( &3 H#5"&H5"&'4)0'34)($:S-E(,'$(.& *'4)0
34)($ 1% -2'4) D\AHHOH)('8, (48(02-1%(%"-EH)5' .(E(, '4)0 '9R4$$(,)-01$(%".
&12-1,/($S% EH&N&()&H-)-.)- 248 St+(, 4, "H&(IEL,(" [(/,-YHWEA%)-& (+H#0()&:
S-E(,' #5"8' 34)($ #%6' "#5™ 3-E(,'-.'4'&12-1,')-01$(6' 0(2-)%8&., 4&#)5' %"((8%' -
&12-1,'/($$%:"

100 — Vehicle

g - Aza/Tram
2 —— Tram
-
3 - Aza
c 504
(+}]
o
[+}]
o

c L | | | | ] |

0 10 20 30 40 50
Days

2.):(*% F"IG360;(L,L'@% >(L*7% 8=% D:0I$W:% B;(,-*% 5*-8)(=+% [+J%
>8BK,-'+,8-% +(* +B*-+" ' S\A/HEHOR &, (4&2()& Yot5)H #]4)&$8' 3,-$5(0' %1, +#+4S
A+ +CHIB(A)0& A2(&H)HI'AS-)(FO-& INAIHEHOH)('5,-13%'/-234,(0" EH&("HIS(

-'&,42(&H)H#9'4$-) (' 3dC:CCC@H(A00HE&H-) - .'&, 42 (&H)HO' &~ D\AIHEHOH)B, ~+#0(0"

)-'.1,&"(,'%1, +#+4%$'9()(#& 'F)dP"/-"- &H"

%

%

%

%

11¢€



F'CG% A0O?RO0API %

"( &FTCBTH'&,4)%$-14&#-)'-1/1,%'#)' 433,-]#24&($8' BPb'-.' 77 @AUSO@P(041$8#)5'#)'
g1]1&43-%6H&H-) . &"(' 27>X; GMG<O'F21$8#3$(" 28($-24' >X;' 0-24#)" #9,-9$4%8&.
5,-E&".4&, OH $-11%'-)'/",-2-%-2('T'4)0'&" ('R5L'$-/1%"-)'/" -2-%-2('BT""

R&'#96'-)(-. &",(("#5" H%V'18& () (&H' $(Yo#-)%' F&"(-&"(,%6'&FBTCB H'4)0'0($BQ3H!
E"#/"'[-).(,%'4'3--,'3,-5)-%#%6'4) #).(,#-,',(%3-)%(' &-'&"(,438'4)0'E-,%('a> @

=" & HAB)+(Y&HEAZDT 21$&8.4,5(&(0'<;Y 'FH#)I$10#)5' GMG <G HOH&-, 0-+#&H)H#I6'
%"-E(0")-' %#)5$( 45()& 4/&H#+#&S' 4)EA% 3--,$8' &-$(,4&(PO" [-+($' &, (4&2()&
433,-41"(%'4,(,(T1#,(0'.-, ' &"#Y%"#5"  *HY6\V'0#%(4%('%19&83(:"

=\4/H&HOH)(" 3( *&,(4&2()&' -.' &FTCBTH' L2NS%' ,(%1$&%' #)' %()%H#8&H%4&H-)' &' ?XY'
H#)"HOHGHDHE " &, 42(&H)HI:'R) NCh'™-. 4% (%'&" (%6 () YoH&HYA&H-) EA%'S,(4&'()-15"&"4&,
IXY'H#)"HOH&H-)' (Yo 1$&(0'#)'I-23$(&('4,,(%& ' -.'5,-E&" 4)0'/($$' 0(4&" N($$'/8/$(

I"4)5(%', (J43#H&1$4&(0'&"-%6(%(()'#) I"#  $'L?NS%'EHE"4'24,V(0'%"#.&'&-'3 IMc

W[?:0 4' 4)0"' W[2;0 9' 4,( 9-&" ' V)-E) ' &4,5(&%' -.' NHHEHODPR!( -1)0'
W[?;0 96'91&)-&W[?;0 46'&-'9(%#5)#.#/4)&$8,(]3,(%%( 0'#)&FTcBTH34,(0"
E#&™ 1 L?NS%: R&Y' (]3,(%%H#-)l-,, ($4&(0' EH&™ ,(%3-)%( &' 3,( *&,(482()& EH&™
INAHEHOH)(-$$-E(0'98" &,42(&H)HOR)' 4)' (]34)0(0'34)($'-.' L?NS%' F)dOCH' E(’
#2000+ (3,(%%#)-'W[?;0 9'#)&FTcBTE34,(0'E#&"9-&" "'I"# $'4)0
L2NS  9%E%'%1/"W[2:0 9'-+(,(]3,(%%#-) '#)'&FTCBTRE'4'3-&()&H#AS 9#-24,V/(,'
-7 () YHEHHHES' &-' A\AHEHOM( H)OH)5' 4,(' 1) %H%&()& EHE" 3,(+#-1%
(%!, #3&#-) % BP-$H0'&12-1, B"(, (A\AHEHOH) (Y6 () YoH&H+HES"HBH 9(()' 4%/, #9(0
&-&"(-+(, (I3,(%%#-)-. W[?;0 9O@@00:

[(H&"(,'Y%H#<[='V)-IVO-E)'-'W[2;0  96)-'W[2;0 O #)"HHE&H-) EHE" (Y3 (/#.4/'
#)"HOH&-)A)A-28/#) = 6.-$$-E(0'98' &, 42(8&H)#O' &, (4&2()8E(,('49$(' &' ,(/,(4&(
&"'((.(I&Y%'-." 3,(*&,(482()& EH&'MAIHEHOH)(R) 9-&" #)%&4)/(%6' &"( 01,4&%#-) -
V)-IVO-E)'-, #)"HOH#&H-) 248" 4+('9(()'#)40(7 14&('&-#)0L/(&" (‘50 (/"4 )5(%'
4)0' %()%HEHYAZH-)' -9%(,+(0' EH&™ A\MHEHOBI(R"(,6' A\A/HEDH)( 248" "4+('
3G(#-&,-3H/'(..(18&)-&'4/I-1)&(0'.-,'98'%#23$( V)-IVO-E) #)"HOH&H-) -."-)('- #&%%'
V)-E)' &4,5(&%:' SKB' %"-E(0' 4' ["4)5(' #)' W[2,0 9 (I3,(%%#-) .-$$-E#)5'
INMHEHOH)(' &,(482()&' "-E( +(,' &"#%' E4A%' )-&1)#+(,%4$$86(()' #)' &"(' &FTCBTH!

11¢



L?NSY%:' =%'%1/"68" ("% () YoH&HYo#)5 (.. (1&%'-9%(,+(0' EARMIHEHOH) B, ( *&, (4&2()&
4, 1)$HV($8'&-'9('01(%-$($&) " #O#&H-)-W[2,0 9:"'

"(225X;'5()(6'-+(,(]3,(%%(0'#)'BCCb'-.' &F TCBTH'/4%(%6'4$%-'V/)-E)' 42

)1$(4,", (/(3&, *OH)0H)5'>X;'0-24#) @' F[>W@H6'#%' 4" #%&-)('2(&"8$&,4)%.(,4%("
#H)+-$+(0' #)' &"( 2(&"8$4&H-)' -.' %o(+(,4$ O#..(,0&" "H#%&)( 24,V% #)/$10#)5'

&, #2(&"8$48#-)"-.'LO'4&'$8%#)(",(%#01(%'YT'FLOYT2(OHE'Y @QFLOY @Q2(0OH'4)0'YON
FLOYO"2(OH'4)0'L T'0#2(&"8$48&%#-)'48&'$8%#)(",(%#01(%'Y @C'FLTY@C2(@H'4)0'YON
FLTYOM2(@PPBSOOR+() #8Y%0' 1)#+(,%4%'(]3,(%%#-)'#) &F TCBTH' 226 '#& #O( /0%
$4,5($8/(%3-)%H#9$(".-,'&" (') (54&H#+('3,-5)-%#%'-.'&" (‘%1 9&83PAPO@P(( (/& -
I\AHEHOH)(-)'&" (Yo("#%&-) (&4, 5(&IEAY H)6#%& () &'I(&E((R" (| &FTCBTHL?NS%:'
=\A/HEHOHNVH..(1&%0'4, (' )-&' 2(0#48&(0'98" 4$&(,#)Re"('2(&"8$4&H-)' Y& A&1Y'-.'&" (%6 ("
"#06&-)('24,V95;

CCCI& - AAH&HOH)(-)'B0((13,(%%#H-)')&H)L( Y%&-'9('H)+(%&#54&(0:'R&"4%'
9(()'%"-E)'#)' 28($-08%3$4%&#/' %8)0,-2(%' &"4&' A\AI#&H#O#) (' &,(482()&' ,(%1$&%0' #)'
&"(,( *(3,(%%#-)' -.' %#$()/(0' &12-1,' %133,(%%-,' 5()(% C@OO@TE000RRAT () &" ('
(..(/8&%' ) [($5' /8/IB( E( "4+('-9%(,+(0'#)'  I"# ®'L?NS%' E( #)+(%&#54&(0' &"(
(13,(%%#-)"-.'&"(%('5 ()(%'1%#)5'<[= *%(7'#)'9-&"&FTcBTH'4)0'!;'L?NS%'3,( *
4)0' 3-%&&,(4&2()&' E#&™ A\AI#8HOH)(:' <(]3,(%%#-)' -.' 4')129(,' -.' &12-1,'
%133,(%%-,'5()(%' E4%'-9%(,+(0'3,(0-2#)4)&$8'#)' &"('&FTcBTH'5,-13:'L-E(+(,6'
&"HUW'EA%')-&'1)#+(, VA% Y 2>@N%"-E(0)-',(  *(I3,(%%#-)'-.'4)8"-.'&"(‘'&12-1,'
%133, (%%-, %4$8%(0'K-%%#9$8'/-).-1)0#)5'&"('(]3,(%%#-)"-.'&" (%('5() (%'4%'4'
141%('-.'%() YoH&H+1#&8'&-'&, 42 (&H)#96'H#%' & "4&' Y (+(,4 3] B (%600 (0'5() (%'E(,(
(#&"(,'4%,(408'(]3,(%%(0-,"40'&" (#,'(13,(%%#-)#)/,(4%(0'%)' mm[06'41;' L?2NS6'
4$%-""

R&"4%'9(()'0(%/,#O(0'&" 48 A\M#EHOH)(H)0L/(%'5()('(]3, (%6%6#-)'"4)5(%',($4&(0"
&' #))A&(' 4)0' 4043&H#+(' #221)#&S8OP ;"(%(' #)I$10( (I3,(%%H#-) -.' 14)I(,
£)8#5()98°6' #)&(,.(,-)' Yo#t5)ASSHIBORA)&H5()' 3,-/(%%H)5' 4)0' 3,(%()&A&H-):' ;" (
1"4)5(%' #)' &"(%(' 50 (13,(%%#-)' 3,- #$(%' #%' &"-15"&' &' ,(%1$&' #)' 4) #221)(
(%63-)%('454#)%& &12-1,1($$98Y <( *(]3,(%%#-)-.'&" (%(#221 )-$-5#/'34&"E48%
EA%#O()&H.#@)'&" ((-'&"( #+(LPNSY%: R&#%'1)$HV($8'& [ (Y6%ot-) - &" (% ("
50)(%'#9% (%3-)%H9$( .-, &, 42(&H)HO' V() YoHEBAIREHE (-1, #) +H#&,)-, '#) +H#+-
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2-0($%" "4+( #221)( (..(& % /($$%' 3,(%(&:' L-E(+(,6' &"#%' 0-(%' ,4#%(" &"(
3-%UHOHSHES - H221) (‘41 &H+AZH-) H) ISH)#IAS 1#,/12%&4)/ (%:"

R) 4' &FTCBTH' 2( 10-5,4.&' &"(' -29#)4&#-)' -.' MMHEHOH)( 4)0' & 42(&H)HO
(%1$&(0' #)' %#E)#.#14)&' (01/&#-) - &12-1, 91,0()' 4)0' 0#%(4%(" 3,-5,(%%#-)
[-234,(0' E#&" +("#I$( & (4&(0' 2#/( ' GL.&"(6' %3#H)4$ 4)0 %-.& &#H%%l(
3$4%24/8&-2484' 0#0')-&' O(+($-3' #)4)8'-. ' &"( A\A/HEBH)(" &, (4&(0' 2#/(6' E"#/"
E(%(0)'#) &"(+("#IS( 4)0'&,42(&)HY'  2-)-&"(,438 ' 2#/(:'Z).-,&1)4&($86'0,15'
&-JHIH&S' EAY' YoltD)H #14)&6' EFEVA/HEHOH)(&, (48&(0 2#/( 1)49$( &' &-$(,4&( 4
%(/-)0'/8/$(-. &, (482()&6'%1//129#)5'&-'&-JHIH&S' 4&"(,'&"4) 0% (4%(:' = %' %1/ "4
%L, +#+4$'9()(H#&'EA% $HV($8'91&)-&'0(2-) %&, 495(:

R)'4';'21,#)(]0-5,4.86' N\A#&#0#)(,(01/(0'&12-1,'91,00)'#) (&, 4 *2(01$%$4,8'
UoH& (%6 . 0HY% (A% ( FSH+(,H'4)0'3,-$-)5(0'-+(, 45 %1, +#+4%$:""(400#8H-) -.' &, 42 (8H)HO'
&-'&"(1:0-5,4.&'0#0)-&'#23,  -+(-1&/-2(%'.1,&"(,"

(. (J&HH() (Y% - NMHEHOH)( #) 9-&™ &"(%(' 14%(%' 24V(%' &"( 4,512()&' &"4&'
0o-2(&"H#)5'H) &, #) Yot/ &-'&" (&12-1, /(SEHY'-I/1, #)5' 48" ('&"4) #221) ("2 (O#4&(0'
(.(/8%:'=$&(,A8H-)&-'&" (&12-1,2#] -*()+#,-)20& 'FH#:(:&"($#+(,#)&"Y?>B@ 7"
10-5,4.&H " 248' 4$%-' -//1,6' A#%H)5' &" (' 3-%YHOHSHES' &"4&' INMHEHOH)(' 4..(18&%' &"(
&12-1,)#I"(4)0' 248 3-&()&HMB3, (+()&'-,'%$-E ' 0#96(4%(%6&A9$HY% HB(I&, 4*

2(01 $$4,86#&(%

- (FAS14&( &"( 3-&O&HAS' -$( -.' #221)( 2(0#4& (O' (..(/&%' #)' ,(%3-)%( ' &'
INMHEHOH)(6' &"(' P;00" 21, #)(' 28($-24' 2-0($ OOA #)' &"(' #221)(' 1-23(&()&
NPQ S YA4SE<#2+1%(6'/-1$0'9("1%(0:"

M HPHHR,1-20H)A8H-) . A\MHEHOH)(' 3,( &, (4&20&" ,(%1$8H)5' #)' &,42(&H)HO'
00()%6HEH+#8S' #)' &FTCBTH' 22" 3-&()&#4$$8' ,(3,(%()&%' &4HEK0' &"(,43(1&H!'
433,-41" A54H)%&" &"H%' "HBHYN' OHY(4%( 4)0' E4, 4)8%' .1,&"(,' #)+(%&H5A&H-):
G1,&"(,'21,#)(%&10#(%'4, (', (7T1#,(0'&-"+ASHOA&( &"H#%'(..(/&:
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G"HA0?RO0API %%2R&R.4%TA.42&AP10%

%
G"1%&S4%./0N/OD% /0%/%&/.]J4&%A1%:: %

21$8H#3S('28($-24'HY' 188&-5() (&HIA$$8'4)0'2-$(/1$4,$8" (&(,-5() (1% 0#%6(4%( V"
W(%3HE&(' &"#%' "(&(,-5()(#&86' %o(+(,4$18% "4+(')-E' 0(2-)%&,4&(0',(/1,,0& 6
49(,, )& YoH5)ASSH)5' +#4' &LE> *2=KY' 34&"E48 ' "#Y%' -1/1,% ' 2-%&' .,(71()&$8'
&"-15" I"#f $6'01& 4$%-' &",-15"% $' ASO(H&' [-234,48#+($8' 4,(,F;49%( B:BH
=00#&H-)A$$86' &" (' "#5EM6V' [8&-5()(&H#/' $(%ott-)' &FTCBTI()&' #)' BPD' -.' 226"
(961389%'#)-+(,(13,(%%#-)-. '&"('<:Y'GMG<O#)'QCh"-. /4% (%6 E"#/" 43%-'%#5)4$%'
I &"(' <=>*7=KY:' 21848&#-)%' #)' &"(' <=>*?=KY' 4)0' &" (' 18&-5()(&H/" $(%#-)’
&FTCBTH'4,('-)%#0(,(0'21&14$$8" (/$1%#+('01('&-'34&"E48',(01)04)/8',(%1$&H#)5'
H)AI8H+HES'&" -1B"(<=> *?=KY'#)'13'&'QCh"-.2? ' RHE'-15"& 4/7 1H#YoH&H-) -
&"(%( 2-$(/1%4,' 21&48#-)%%(,+(' 4% %(/-)04,8' -)-50#/ 0,#+(,%' -. ' OH#I6(4%(
3,-5,(%%H#-)'.,-2' PMZ>' &' [SH)HIA$SS' %823&-248H] OHYEABB0' &" (%0(' 21&4&#-)%'
4,(' (%% ()&HASSS' )-&' %(() HPMZ> @ =$%-6' 21&48&#-)' 3,(+A$()/( #%' 5,(4&(, 4&'
($43%BY" 1 4V()' &-5(&"(,6' &"(%('04&4'%133-,& &"('<=> *?=KY'4%'4'34&"E48'-.
0(30)00)/(#)"22'4)0" 34,8#/1$4,$8-.1)/-5()( '400#/&H-R-"H 8 :';"HY%'3,-+H#O(%'
&"(,A&#-)4%( -, (13$-#8&H)5'&"#%'0(3()0()/ (‘4% 4'&" (,43(1&#/' &4, 5(&:"

| "4+( %"-E) &"4&' &4,5(&#)5' &"( <=> *?=KY 6' EH#&" &"(' ?XY#' &,42(&H)#96
49,-548( %348 "E48'%#5)4$$8)8%' 0(2-)%&,4&(0' 98' &"( $-%% -.' 3"-%3"-,8$4& (0"
X<Y' 4)0' YoH5)H# #/4)8$S' #) HOBLBR" #) "# ' L?NSY% FG51,( O:0H: =' %6#2#$4,'
(..(/&6' 4$&"-15" 9$1)&(06' E4%' -9%(,+(0' #)' 41"% $' L2NS: ' :"( 2-%&' 24,V(0'
(%1$8F)/S10#)5' ($$' 0(48™ #)' 4' Yott)5S(" #)%&A) B! -9%(,+(0' #)' $#) (%' &"4&
"4,9-1, "4 (0* '50( 'F??B%4)0NRH':"( '#)"HOH&' X<Y'3"-%3"-,8$34&#-)'
(%1$8(0)' $-%%'-. #&Y%' ) 1/$(4, 411121 $4&AFGE51,( O:UBI4..(/84)5' #&%' ,-$(‘#)'/($$'
I8I$#)56' 4)0' $HV($8' -&"(;' Y1/S(4, A&H+HEH (%' F&4)%I H#H3&H-) M&-, AI&H#+A&H)H
SHH#$A,$86'E(-9%(,+(0'&"('$-%%'-. ) LIS(4 AMI121$48&H-)'-. ' I8/$#) _'FG51,('O:UHI
4'V)-E) ' /8&-3$4%24] &4,5(&" 3"-%3"-,8$34&(0' X<Y' .- )LIS(4,!  &4.HINHE
1).#,2#)5' (01/(0'4/&#+#&8'-.'&" (?=KY:

218AEH- YV HY* '4,(&BIHIASSS BA&('(+()&%6'H) 276'[-)%HY& ()& EHE " $AE&(, % &A45(%'4)0!
21$8#3543% (00496 (4%(:'='3"4%(RR %& 108'#)+(Y&H#5A&H)E REOR($12(&H)#9'4%
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£'%#)5$(45()8'#)'< <'2?2'F2(0#4)'3 #-,'$#) (%'P6',4)5( @ *BBH™40'0#%433-#)&#)5$8
$-E',(%3-)%(, 4&(% Fa<<kPbHBUT:"(-+(,4$$3 --'(%3-)%( %248 9(4//-1)&(0'

-,'98'%(+(, 4%, (4%-)% CFHI-EMUOBH)/$1%o#-) E4%)-& SH2#&.(BEEH() &YW EH#&" (+#0()/('

- 2=KY'%#5)A$$H)5'EH 3 %&4A&1% E4%S' 3,(%()&'H#)'P'-.' BC' (+4$14&(06'-)('-.

E"-2' 4I"#(+(0' 4 eMK<' &' &"(,438H  6-1, 04&4' %"-E%'I"# $' 4%’ 4'3,(O#/&H+(
OH-24V(,' -.' ,(%3-)%(' &' 2XY' #)"HOH&H-)' FHHA&(%' -.'()* ' 21&4&#-) E(,()-&

(3~ &(O'E"#"E(,( $HV($8'&-'9( 2-,('3,(+4$()&'#)' &"-%( E#&" 21$&#3$8" ,($43%(0"
0HY%(4%(6'4)0' FH##H -1, 04&4'% 155(%8%'&" A& ?XY '#) "HOHEH-) #Y0'3, #24 #$8'/8&-%&A&H
188-&-1H16'%155(Yo8H)5' HE H#%' 1) $HV ($8' & 48 Yot ) U, M &-'%6H)5$('45() &'
&"(,438'E#$$'9(%(()’

| ('#)+(%&H5A&(0'&, 42(&H)H9'2-)-&"(,438'H)' 4'21,#)(]0-5,4.&-" I"# ' 0H%(4%(’
F)* 'LHI"#$%&'4" (01/(0'&12-1,'91,0()' 4)0' %$-E#)5'-.' 0#%(4%('3,-5, (%6 %t-)’
E4%' %(()6' & " H%DY-&' I-,,($A&( EH&" #23,-+(0 ' %1, +H#+4$'[-234,(0' EH&™ +("#/$(
2H/(: Y6 0#%34,#&8' O(&E(()' +#&,- 4)0 21, #)( %&10#(9248'#)' 34,8 9('01( &'
1-220)/#)5' &"(,438' &--' $4&(' F-)/( #245#)5' 04&4' #%' 2(4%1,49$(H' E"(,(98' &"(
0HY% (A% (' #%' &--' 455, (%Yott+(' .-, /8&-%&A&H]'&"(,438:' G1,&"(,6' (%/4$4BE)BRAS
"Ar( (%1$&(0' #) 4' 9(&&(,' ,(%3-)%( GH)A$$S' &"(' 400#&H#-)' -.' 0(]42(&"4%-)(
E4, 4)8% (+4$14&#-)#)&"('# $'2-0($:" '

='/88&-Y&AGH]'(..(I8&'HY0'I$(4,$8'H)A0(TLA&(H) AI"#(+#)5'2(4)#)5. 15 0% (4K, -$ -
I("4+('%"-E) &" (4004#&H-)-.'0(142(&"4%-)(6'4' 4IV9-)(-.'4$2-%& (+(,8'27"
&"(,438'3,-8-1-$6' &-'&,42(&H)HPA)' ,(%1$&'#)68)(,5#%&IF&-&-#/#8&BG51,('O:BCH
X<Y' %#5)4$$#)5' "4%' 4' E(EH&A$H"(0' ,-$( #3,- %1, +#+4$' 4)0' 4)84B-38&-&H/'
1)/&H-)%:R)"#OH#&-,8'3"-%3"- 8$4&H#-) - &"(_LO"-)$8'3,- *43-3&-&'3,-&(#) _R?@T'
98'X<Y'$(40%'&-#&%'0(5,4048#-)98'&"('3,-&(4%-2G1,&"(,6'X<Y'3"-%3"-, 8$4&(%'
19-%-24%'N 42438 VH)4%(%' F<>Y HB1$8H#)5'"H) "#O#&-,8' 3"-%3"-, 8$48&H-)'-. &"(
3,- *43-38&-&H/'3,-&(#)'_=W6'.1,&"(,'3,-2-&#)5'/($$' %1, +#+ATOOTE" 106 6. #) " HOHEH-)'
- IX<Y'A)8H#ES'248'H) . 41&'9('13,#2#)5T &" ([($%-, 0(4&"6'91& 4'%(/-) 0'H) % 1$& #%'
U8HSS' ,(71#,(0' -, 43-38-%6H%' &-'-I/ DA%, #)5' 04%($#)( 3,- *43-3&-&#/' 3,-&(H) %'
(13,(%%¢#-)'4)0'3"-%3"- 8$4&H#)'4)0'&"('(.. (/& -. &, 42 (&H)#9'-)' &"(%(6'E-1$0'9("
4'%&,4&(58 .-, 1,&"(, HO()&#.8#)5' 4&#-)4$'/-29#)A&H-)'&" (,438:
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1"8' &"H#%' 188&-Yo&ARH! (..(/& #%' SH2H&(OR-S' LP2NS%' 4)0')-&' %(()' #)' &FTCBTH'
L?NS%' #%')-&' #22(0#4A&($8'1$(4, " (' 9(%&' ,(%3-)%( E4A% % (()'#)' Y?>BB6'E#&"
HE™ A&(%' - /(S /88&-&-HIH&S' EH#&™ &'( [-29#)4&H-) - &A2(&HHY 4)0'
0(J42(&"4%-)( 'FO1&')-&'4% 4'%#)5$('45()RFP>BB'%"-E%"#5™ $(+($%'"-. GMG<O'
+(,(13,(%%#-)'4)0"  4$%"4,9-1, %4'GMG<O'21&4&H#GOO=0'%1/" &"#%'248' 4$%-"
9(4'3,(0#I&H+(24,V(, - (%3-)%("#) &FTCBTH O#% (4% -E(+(, 6'H&#% A$IBE) '
&"'48' &FTCBTH' #%' %#5)A$$H#)5' +#4' 2-,(' 34&"E4A8%' &"4)' gl%&*BEK S3@
R)&(,,-548&H-)'-.' 4$&(,)A&H+( Yott5)A$SH)5' 348 " E48% @, 0-E)%&., (42" (..(/&, %'
248'9(&&(,'0($H) (A& ('&" (% ('(..(/1&%:"

A3&H2HYH)S' (%3-)%( &-' &, 42(&H)HO EHE" -20#)A&H-)' &"(,438' #Y%' \KB33-,&H)5'
&"HY' HOGAA' | (&,-%3(1&H#+( 14%( Yo(#(%' - PU' <'<' 27" 34&#()&%' &, (4&(0' E#&™
&,42(&H)#96' (3-&(0' 4" ,(%3-)%(" ,4&(' - TCh BUP'>(+()&8 *#+('3(,/(& -.'&"-%(
(%3-) Y(YE(( '%(()'H)' &"-%(" &, (4&(0'EH&" -29#)A8&#-)'&"(,438:'L-E(+(,6'4 %'4'
1418#-)4,8)-8(6'4' 3" 4% ('R'& HAS - '&" (I-20H) 4&H-) - '&" (?XYH' &, 42 (&H)HO'EHE"&"(
=Y ' HOHE-A.1,(Y(,&HO'H)' 4'%24$$')129(, - 348H()8B)IS10#)5)( EH&" ' 276
S1)0'&N(-29H)A8H-) %' &-HIHES &'5,(4&6 EH&" )$8'4'%H)5$('34,&#4$' ,(%3-)%( &-'
&"(,438'-99%(,+(0 BUe"

= (4%-) &"4&' &4,5(&(0' PXY' #)"HOH&H-) 245" AHSE@-)0 ' gLY%R(/"4)H%2% -
(YHY%&AVG #%' 01(' &' &"('/$-)4$' "(&(,-5()(H&S' -.' 27" #&Y%(S.:' X]&()YH+(' I$-)4$'
4,1"H&(1&1,('#) 9-&" %34/(' 4)0' &#2('"4%' (3(4&(0$8'9(()' 0(2-)%8&, 4&(0'#) 226"

E"#" -)$8'#)/,(4% (% EH#&" $4&(,' %&A5(%' -. 0#%RHRUBLLY,' 061/"6' &4,5(&H)5' 4
ot)5$('0,#+(,'21848H-)' &" A& #Y%'3,(Y%()&'H)' -)$8'4' 3-, &#-)'-. 0% (A% ('/$-)(%66' E-1$0"
4$$-E' &"-%(' )-&' "4,9-1,#)5' &"(' 21&4&H-)' &' 3,-$#.(,4&(" 1)/"(IV(0:' K(,"43%'
1-1)&(,'&-'&"#Y%6HY'&" ('0-2#)4) & -$('4%%12(0'98'&" (%(' 21 &A&H-)Y%: ;" HYo HUMIB!
%(() E#&" (JH%&H)S' &"(,43H#(%' EH#&" 0#%I/-,04)&" ,(%3-)%(%' %-2(&#2(%' %(()' 4&'
O#..(, &' YoH&(%0'-. 0HY% (4%

M#+()' & A& H S #06' (%% ()&HA$$8')-&'-9%(,+(0'H) PMZAB-&() &H#A$$8' #) & (,(%6&H)5'
068, 48(58'&-".-,(%8&A$S&"(0(+($-32()& -.'%823&-24&H/'0#% (4% E-1$0'9('&-'#0()&#.8'
348H() 8WSYoHE)H #4)&S$8 "H#5"(,| HYGD(+($-3#)5'0- &' %8238-24&H#/[ 27" 4)0' 4"

" S FA(:8"-%( E#&"L)0(,$8#)5' &FBBCBTH'4)0".(4&1,(%'-."#5" #%\B298.- 24&H]'
27H 64)0'&, (4&#)5' (4, $BEH&" 4'2XY #:'R) HOH&H-)'-.'&" (' <=3?=KY' 24#5"&'3, (+ ()&
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0(+($-320&-.'34&"E48 '2184&#-Y6'4)0'%19%(71()&3,-5,(%6%o#-) & %823&-248H/
0HY%(4%(:=33,(/#A9$8' &"HUBI%' 4' O#. #/1D8'8 2#5"&' ,(3,(%(08&" 4)' #)&(,(%&H)5'
&"(,43(1&H#1'433,-4/" ' G1,&"(,6'-)$8'4'%H)5$(' & #4$ "4%'%"-B)&, ()0'&-' 0($48#)5'
3,-5,(%%#-)' &' %823&-248H#!" O#Y(4%( E"()&, (4&H)5' (4,$H#(F _#5"&-) ;7 =>L'
49%&.,4/& @CBQCDOBPPH

%

G"$%./&API/Q%?P:WAI/&AP1%0&./&41A40 %

N'(2-  * (%H%&A)EH)ISL0H)5' (YoH%&A)/(&-")+($'&" (A3H(%6',(24#) %' 4 VoH5)H #4) &
HY%L('H) &"( &, (4&2()& - 27: 2(/"4)H%2%'-.' &"(,43(L&H!",(YoH%&A)/( 4,( "#5"$8'
+4,HA9S(B(+(,48'2(/"A)#%2%"4+(9(()  ',(/-5)#%(0'&"4&" (%1$&)' (%H%&A)IE-
8&4,5(&(OVH)A%(H) " HOH&BH)ISLH)5'S-%6%"- .. (094/V'H) "HOH&H-) 6'4$E&(,) A8XH#]4%%6(
#%-.-2' MEH+A&H-)B' () 423$H.H#IA&H-)6' OH)OH)S' YH&( 218A4&H-)%6' 4/&H+A&H)S'
2184&H#-)%' #)' 0-E)%&,(42' &4,5(8%6' 4I&H#+A&H-)' -.' 34,4$%($ 34& " BIBIA3 *
(S1$48H-)-"<:Y%:' 24)8 '-'&"(%6(2(/"4)#%2%' 3,(0#/&A9$S(%1$&'H) ,(4I&H+A&H-)'
LI&M( %A2(' %H5)ASSH)5' 348 EARBH)' 1)0(,$8#)5' 34&"EA8' 400#/8#-) K, (O#/&H)5'
&"(%(2(/"AYH%2%' 9(.-,(&"(8'4,#%( &"-15" #)'+#&, -'%&10#(%'HY%'O#. H#/1$&'5H+()'&"(
&(MHTL(%' ,(T1#,(0' & 50(A&( ,(YoH%E&A)&' [($$' $#)(%' 4,( +(,8' 4,84 HBH4)0'
(24,VA9$8'0#..(, ()& '&-'&" A&'E"#I"-1/1,%'I$H)H/A$S8: G 1,&"(,6' ("4 1%&H+('%(4,I" (%'

4, (T1#,(0' & #O(&H.8' 2(/"4)H%2 %' ,(%3-)%HOSH) #)' +#&,- %&108{F"#/"
(+()8&14$$8'248'3,-+('&-"9(ISH)H#I4$$8'H,,($(+4)&'4)0'91&-)(-.'24)8:

= )-H($ 2(MA)H%2 - (YoH%E&A)/( &' &4,5(&(0" &"(,438' #%' 08)42#/' V#)-2(
(3,-5,422#)5  @POWNG)A2H/'VH)-2( ,(3,-5,422#)5'-I/1, % E"(,(‘#) &"(.4/(-.

&4,5(&(0" VH)AY% (' #)"HOHEH-)E' AS&(,)A&H+( VH)A%(%' FH)I$SIOH)5 <:Y%H' (%1$&%' #
MEH+A&H-) -&"( WA2( - -&"(,' VH)AY%( 34&"EABIB /#,/12+()&H)5' &" (' #)"HOH&-"
Z96¥5'4,,48 *94%(0'3$4&..-, 2% 08) 424/ "4)5(%'H) VH) 4%( ' 4I8H+HB.8%%(%%2()&,
- 1($$ V) A%(/(%3-)%(% & +4,#-1%'3(,81,948%66'#)/$10#)5'0,15'&, (482()&%66'/4)
9(240(" :"H#%'433,-4/""4%'9(()'1%(0'&-" (+4$LA&(VH)-2(' (%3-)%(%'H)'=?S  @PP
£)0'9,(4%&IA)(, @PR-2XY'H) HOHEHB(A0H)5&961//(%%. 1$/-29#)48H-)&" (,438'
SH2H#S$A, BE (11%(0'&"#Y%'433,-4/" & 4%%(V{%$S', (%3-)%(%64&' @ T"-1, %) V) 4%('
AI8H+HES' #)' (%39 &,(4&2()&' EH&™ &,42(&H)HY' EH&™ 4' +H#(E' &' #0()&H.8#)5'
A00H&H-)AS &"(,43( 1845 (&6 =2-)5%8& Yo(+(,4$' VH)A4% (% 34&"EA8Y%' #O()&#.#(0'E(
~1)0',(1,,08 I"A)5(%' #)  M&H+HES' #) NY@' 4)0'_NB&'4& E"()' &4,5(&(0' #)

12¢



[-29#)A&#-) E#&™ &,42(&HHD' ,(Y13&(0" #)' %8)( SHIEHI 188-&-1HH&S' #)" 4)0'
2-0(%& ' %8)(,5#%&HB-&-1#1#88'#) &FTCBTH:'

K,-+#0#)5'+4$H#0A&H#-)-1,' #)0#)5%6'98"'-.'&"( ' &4,5(&ME(#0()&#.#(0'4,(/1,,0&$8'
1)0(, ' #)+H(%E&H5A&HPI% &"(,43(18#] &4,5(&%' #)' 4(24&-$-5#/' 4)0' %-$#D
24$#5)4)#(%' NY@' "4%' 9(()' .-1)0' &' 9(' 4%' -+(,(]3,(%%(0' #)' 4')129(," -
"4(248-$-5#" 4)0'%-$#0' 24$H#5)4)/[#(%6' 4)0' #%' #)+-$+(0'GYA)/H#)5 ' -)I-50H
%#5)4$$#)56'S(40#)5'&-'&"(1-)/(3&-.')-) *)/-5()('400#/&#-)] @PUS@PACEAGS (& #)5'
_NS*@6' E#&™ &"(' #)"#9#&-,' BAA' F+()(&-/$4]H "4%' 3,-+()' ,(%-1)0#)5%$8'
%L1//(%%.1$'#)'NSS'4)0'9,-40()#) 5 #&Y%',-S('#)"4(24&-$-5#/' 24$#5)4)/86'#)/$10#)5'
2?6 '#%'4)'4,(4"-. -)5-#)5' #)&)%(',(%(4,/" @T6@"A@QB

X+A$148H)5'VH)-2(',(%3-)%(%' 48 $A&(, &#2('3-#) SUI'B)0'Q@""-1,%H6'248'  (+(4$
A00HEH-)AKSAS(0',(%3-)%6(%'&-"2XY'H) " HOHEH-)8)0'". 1,&" (' &"(,43(1&H/'&4,5(8%6'&-
0"4 Y(%() YHEH+HES'&-'&, A2(&H)HI'&,(482()&

= 2-( (J&0O%H+( 4)A$8%#%' -.' &"(' (]&()0(0' .42#3$8' -.' 3,-' 4)0' 4)&# *43-3&-&H/'
3,-&(H)% AI&H+HES' #)' ,(%3-)%(' &' PXY' #)"HOH&H-)' 248' SHB((A&(, " #)YoHT #)&-"
&4, 5(&H#)5I('-9%(,+(0' O#..(, ) &#4%' (I3, (%%#-)' -.'3"-%3"- 8$4&(0' _NS*@'4/,-%%'
&"('34)($' - L?NS% ' FG#51,(' T:UBH#)/$10#)5' #8%' (13,(%%#-) B  $' 91&')-&'
"% $6'4)0' &"(&FTCBT¥P>BB' E"#/""4%'4$,(408'%"-E) %6 (+(, 45 Yot 2#$4 H&H (%' H)’
A/8H+#&S &' & S LINS%:';"( 3,(%0/( -. ' 3"-%3"-,8$4&(0' _SN*@E-1$0
433(4,' &' %(,+( ' 4% 43,(0#I&H+( O#-24,V(,' & Yo()YoHEH+#ES' &' &" (' [HDB&H-)H)'
I"# 3" 4)0'&FTCBTH' 0#% (4942454, $B10()&#.8#)5'-&" (' 4) &M 3-3&-&H/3,-&(#) %' &-
3-&()&HASSE' 84,5088 -3&H2HYO( &"( ,-$(' - ?XY' #)"HOH&H-)' #)' 2-,( %19%(&%' -."
0#%(4%(:' ?NSB' "4%' 4' E($K/-5)#%(0", -$( #)' %1,+#+48)'?? @B "-E(+(,' &"(
J-+(,45( - &"('4,,48'  E( 1&H$HY%(0' OPE. #)/$10( &"#%' 3,-&(#), % (+(,4$'-&"(,
2(29(,%'-'&"(_SN *@'.42#$8:

G"1%40A]414&A?%0&./&4]A40 %

K,( *&,(4&20)&" -.' &FTCBTH' L2NSTHE" NAHEHOH)( ,(%1$8H) %6()%HEHIA&H-) &
&, (4&2() &' EHE " &, 42(&H)HBI($S/8/S('4)4$8%#% - '&FTCBTH'L?NS%'4.&(, /- 29#) 4&H#-)'
&,(482()& (1434&1$48(%'&"4&' V(¥ $'LINS%' &, (4&(0EH&" &, 42(&H#)#9'4$-)(;



W[?2:09' -+(,(I3,(%%#-) #)' &FTCBTH' L?NS%' /-,,($4&(0' E#&" ,(%3-)%( &
INATHEHOH)(6']-,,-9-, 48#)5' E"4& "4%' 3,(+#-1%$8' 9(()' ,(3-,&(0 ' #)' 4" Wo($(/&H-) -
Vo-$HO'2ABH5) 4)/#(%: L-E(+(,6%#<[=V)-IVO-E)- %3(#H#' #)"#IH&H-)W[?;09
~$$-E(0' 98' &,(482()&' E#&™ &,42(&H#)#9' EA%' 1)49$(' &' ,(/,(4&( &"( .#)0#)5% -.
INATHEHOH)B, ( *&,(482()&"

R)&(,,-54&#-)-"50( 'I"4)5(% '4)0'(),#/"(0'34 &"EAD/H)'(%3-)%( &' MNAHEHOH)(
~1)0',(24,VA9$("(&(,-5O(H&BEH#&™)-  '%#)536()(%(& 6-,(),#/"(0'34& E48&"4&'

M1-1)8(0' -, &" (' #)0H)5%:" ;" H% % 155(%8Y0'4 +(,8' 3$(#-&,-3#/' (.. (1&'-. A\AIH&HOH) (6"
&"4&'248'9('/($$%3(/#.#/-)'4'94/V5,-1)0'-."83(,2(&"8$4  &#-)"

 (482(0)&-. '4'&FTCBREH)(]()-5,4.8& 'EH#&"AMHEHOH)('4)0'&, 42(&H)HI6',(%1$&(0
H) A%H5)# #14) &' (0L/&H-) #) OHY% (AT 0()'4)0'3, -5, (%%6#-)6'91&'2#/ (% 1//129(0"
&-'&-JHIHES -A'%(-)018I$(-  MNAHEHOHN=%6'%1/")-'1-22()&/-1$0'9('240(

YL, + H+AR HSYEH) 41:]()-5,4. 86 D\AHEHOH) ('4$-) ()-&-)$8',(01/(0'0#%(4%('
91,00)6' 91& #23,-+(0' -+(,4$$' %1, +#+4S:" ;" (' 400H&H-) . & 42(8&H)H#9' 3,-+#0(0')-"
A00#&H-)4$'9() (H&:

R)'9-&™ /A% (%6’ (%&49$4#%"2()& -." (|&A01$$54,8' 04%(4%(6' %3#)4$' 4)0' %-.&' &#% %1 (
3$4%24/8&-2484'#) &"(&FTCBTH']()-5,4.8'4)0" (34&#/'3$4%24/88-248 4 H)' &"('!;
10-5,4.86' E(,(' 9-&™ %#5)#.#/4)&$8' 0($48(0" -,' ,(01/(0' 98' &,(4&2()&' EH#&"
INATHEHOH) (;"HN' AHY%(%'&" (‘3-YoVHOHSHEDRIHERIOH) (#)01/(%'/"4)5(% EH&"#)'&"(

28] -()+#, ) 208 A% ES  $4%'&"(&12-1, #&%($. <(/$4#2#)5'&12-1,/($$%".,-2'&"
21,#)('10-5,4.& 4.&(,' &,(4&2()& EH&" MMHEHOH)( 6'248' 3,-+#0( 2-,(' ,(ASHY&H]
H)%HE" & H)&-'&" ((..(I&Y0- NMHEHOH) (-G 1,&"(,6'4)ASSYBRLL'4)5(%'  -I/1, #)5'
EH#&"#) "(34&-18&(%' #)' &"( 1;'10-5,4 & [-1$0' 4//-1)&' .-, 2 -()+#,-)2()&
["4)5(%'&--:"

O (A& 201" D) H%2  VOSE"H " ANAIHEHOH)(1(,&%'&" (Yo('(..(1&%",(24#)%'1)/$(4,6'
"E(+(, E(HO(&HH(0'4'%24$$)129(,-.,(  *(I3,(%%(0'&12-1,'%133,(%%-,'5()(%'
#)' &"(' &FTCBTH' L?NS%6' /-)%#%&()&' E#&™ 3,($8-BUO$#%"(0' (J3(#()/( EH&"™
INMHEHOH) (G L,&"(/6)-)(&FTCBTHA)0-)(LPNSEE(  '.-1)0'%#2#$4, 348 "E48%
- H221)(AI&H+ARH-)6'H)&(,. () YoH5) A$SH)56'4)&H5()' 3, -/(%%6#)5'4)0'?LN'/$4%% RR!
AI8H+#8&S' &"A&' "A%' 3,(+#-1%$8' 9(()' O(%/,#O(O' #)' Yo-$HOL8H2H)' ,( %3-)%(" &

12¢



I\A/HEHOHRCUSCOSOORE, #04' 0-10&. 18 &"4&' &"(%( I'4)5(%' 2(0#A&(' &' (' 4I&H+HES' -.
INMHEOH) (-, Yo () YoHEH+HES &' &, 42 (8H)HO' 4%'D-&"'- 1, H) AYBH) +#+-' Y& LOH(%'4, (
3(,.-,2(0'#)'&" ('49%()/(- #221) ((..(/&, | ($$%:

-O(&&(, 14, A& HY('&" ((..(1&%'- D\MHEHOH)(6 '#)&(,,-548&H#)5'5()(I"4)5(%'H)  #)
4'9,-40(,'34)($'-.' &FTCBTH' L?NS%' E-1$0'3,-+#0(' 5,(4&(," Yo#5)#.#/4)/( &' 5()('
["4)5(%'-9%(,+(0:' FRA00#&H-)BI'S-)5(,6-,3(,24)0& 'V)-VO-E) 'F(:5:N<R>K<*
NA%A' V)-/V-1&H6' 1.&" (' A\AHEHOH)( &4,5(8&%6' W[?;094)0"-, ' W[?;04 6' EH#&"
#)+(%&H5A8H-) -5()( (I3,(%%#-) ['4)5(%6' 248 I(&&(, #O(&H#.8' 3-&()&#4$
2(/"4)#%2%',($48(0'&-'Y6() YoH&H+HES:

S\AHEHOH)( #%6' 4808' #)' ISHHIAS 1%( .- "H5" #%V' 28($-08%3$4%&H/
%%8)0,-2(% C@T600R044)5'-1 '04&A6'A'[SH)HIAS & HAS 245" &, (4%-)49$8'9('(%&49$#%" (O
(+AS1A&H)5' INAIHEHOH) (P&, 42(8H)HO'H) 34&H()8&Y66' (H&"(,' &F TCBTH' 0#%(4%(6' (+#0()/(
MWL 2:09'-+(,(13,(%%#-)6'-,'(|&,42(01$$4,8'04#%6(4%(;"

GH#)4$$8645()' &' (' ,(%3-)%( & %(()' &' "83- *2(&"8$A&H-)6' #)+(%&H5A&H)5' -&"(,
(3H5() (&' 2-O#.#(,%' F(:5:' "#%&-)(' 0(4/(&8$4%(" #)"HOH&- WI-20#)A8&H-)' EH&"
&,42(&H#)H9' 248" 3,-+#0(' .1,&"(,' &"(,43(1&H]' -33-,&1 )HEH(%6' 4)0' #)%#5"8%' #)&-"
00()YoH&H+HES &' PXY H) "HOH&H-):

G"C%?PI?QROAPI%

21$&H3B(' 28($-24' #%6' 48&-5()(&H/A$$S' 4)0' 2-$(/1$4,$8 "(&(,-5()(-1%" O#I6(4%("
&"A&[24#)%'H)/1,49%( 'EHE&"1,,)&'&"(,438:'=9(,,4)& YoH5)A$$H)5'&" - 15"&" ('<=> *
2=KY'#%'.,(7T10&'#)' 7?7 6&BH#/A$$8'&" -15TH# S'E"#/"#%'3,(%()&%)'13'&'PCh’

- 1A% (%:'=00#8&H#-) A$S8B( 18&-5 () (&#/' &, 4)%$-14&#-) &F TCEBIA$Y- %6#5)4$%'&" - 15"
&"('<=> *2=KY :';"#96")/-5(0#/' 400#/&H-) '14)'9('(3$-#&(O' 1%#)584,5(&(0'?XY"
H)HOHEH-) EHE™ & A2(&MFY I"# S OHY%(A% (8., 42(&H)HOYHS)H. #I QSSH) "HO&Y
3,-$H.(A&HP' 4)0' #)' | -20H)4&#-) EH&"™ A&H-)A$$8' Yo($(/&(0) HOHE- Y% 1$8%" #)
068)(,5H%&H/' [8&-&-HES:('3,(%0/(-"  I"# S H%' 4 9#-24V(,' -, (%3-)%( ' &'
&4,5(&(0'2XY'H) "HOH&H-):

12¢



<(%3-)%(%'#)'9-&"1"# $'4)0' &F BT HH#Y%(4%(4)'9(.1,&"(,-3&#2#%(0'98'1%#)5'
A&H-)A$$8' %($(/&(0' /-29H)4&H-)' &"(,438:K,( *&,(4&2()&' EH&" ANAHEHOH)(' I4)
06()YoH&HY('&FTCBTH'0#%(4%('&-"2 XY #)"#O#&H-):

4,5 (&(0' &"(,438' E#&™ 2XY' #)"HOH&H) I-1$0' 3,-+#0( 4)-&"(, ' 3,(+#-1%$8"
1)(]3$-#&(0' &, (482() & -3&H#-)'#) 21 $&H#3S('28($-24"

13C



H'% 424.41?40 %

B!  K4%$129-'=6'=)0(,%-)'Y:'21$&#3%$('28($-24:";"('[(E'X)5%$4)0'g-1,)4%'-.
2(0#/#)( @CBBcO~TDBCTC!

@:  K4$129-'=6'=+(&*S-#%(41'L6'a$tt+4">6' (&' 4%:'<(+#%(0'R)&(,)4&#-)4$'>&45#)5'
>8%&(2' .-, ?1$&#3B(' ?8($-24D' ="' <(3-,&' G,-2' R)&(,)48#-)4$' 28($-24' - V#)5'
M,-13:'m-1,)4$'-.' I$#)#/4$'-)/-$-58' D' -. #/#4%$'g-1,)4%'-.' &"('=2(,#/4)' >-I1#(&8'-.
N$#)#/4%'a)/-$-58'@CBPcOOD@U O

O!  ?4/S())4)' RN6' :-($3$)(,' Y?6' N1))#)5"42' =G6' (&' 4%:' X]&,4.-$$#/1$4,
4)&#9-08'(%3-)%(%:'R221)-$-5#/4$',(+#(E%' @CCOCBABDU

T' S"$-2/"HV'?mM6E' | (#%($' G M(,2#) 481 &(,' Y ($(/&#-)'4)0'&" (0(+($-32() &'
-.'2(2-,8'_'4)0'3$4%24'/($$%:'R221)-$-5#/4%',(+#(E%' @CB@c@ TQBR®

P! <409,1/" =6' ?1("$#)5"41%" M6' S15(,' Xa6' (& 4%:' N-23(&()/(' 4)0'
[-23( &#&#-)D' &"(' ["4$$0)5(" -.' 9(/-2#)5' 4' $-)5 *$#+(0' 3$4%24" /($$:' [4&' <(+'
R221)-$'@CC c"DQHEL!

At [1&&'>S6' L-05VH) KWE' ;4,$#)&-) W?6' N-,/-,4)' S22 ;"( 5()(,48#-)' -.'
4)&#9-08%(/,(&#)5'3$4%24'/($$%:'[4&'<(+'R221)-$' @ CBPcBPDRE

Q!  a,4/V#>=6'143$V(,' m=6'L#99%?S6'N-,/-,4)'S?6",4,$#)&-)'W?:'K$4%24'/($$'
O(+($-32()&'4)0'%1, +#+4$:'R221)-$-5#/4$',(+#(E%'@CBCc@OQBPBTC

U?  ?-,54)Mm6'14$V(,'_=6'WA+#(% GX:';"('50)(&#'4,I"#&(I&1,('-.' 21 $&#3$("
28($-24:'[4&1,(',(+#(E%'N4)/(, @ CB@cB@DO®RJ!

A’ Y8$( <=6' S4,%-) W<6':"(,) (41';?6' (& 4%$:' S-)5 *(,2' G-$$-E *13' -
?-)-1$-)4$' M422-34&"8" -.' Z)0(&(,2#)(0" >#5)#.#4)/(:' ;"( [(E' X)5%$4)0'
g-1,)4%"-."2(0#/#)(@CBUcOQUD @B

BC' ;"(,)(41';?6'Y83$('<=6'?($&-)'Sm6' 0,06' (& 4%:' R)/#0()/('-.'2-)-I$-)4$'
5422-34&"8'-.'"1)0(&(,2#)(0'%#5)#.#4)/('4  )0'(%&#248#-)-.'01,4&#-)'9(.-,(".#,%&'
ISH)#IAS' (I-5)#&H#-):'248-'N$#)'K,-I' @CB@cUQDBZQB

BB' I(#%%' _?6' Y1("$' 1?2 =0+4)/(%' #)' 1)0(,%&4)0#)5' 2-)-/$-)4$'
5422-348&"8'-.'1)0(&(,2#)(0' %#5)#.#/4)/( 4% 4'3,(/1,%-,'-.' 21 $&#3$(' 28($-24:"
X]3(,&',(+#(E"-."(24&-$-58 '@CBCCOD®P

B@: <4gV124,'>e6'W#2-3-1$-%'?7=6'K4$129-'=6'(&'4%$:'R)&(,)48#-)4% ?8($-24'
-, V#)5'M,-13'1304&(0'/ #&(,#4' .-, &"( O#45)-%#%' -.' 21$&#3$(' 28($-24:' S4)/(&
a)/-$'@CBTcBPD(POIL.

131



BO: <4gV124, >e6' S4,%-)' W6' Y8$(' <=:' WHA5)-%#%' -.' %2-$0(,#)5' 21$&#3%(
28($-24:""([(E'X)5%$4)0'g-1,)4%$'-."2(0#/#)( @CBBcOMPDTQT  *P:

BT! S4,%()'m;6'Y124,'>Y6'W#%3()\H(,# =6'Y8$('<=6'Y4&\24))' m=6'<4gV124,
>e:'>(,12",(($H5"&'["AH)' A&#-'A% 4'#-24 V(.- "#5"  *#%V'%2-$0(,#)5'21$&#3%('
28($-24:'S(1V(2#4' @ CBOc@QDATB

BP!  L#K54%%'M6'G(/"&)(,'Y6'(9(,'?=6'(&'4%:'K,-5)-%&H/'Y%#5)# #I4)I(-." -I4$'
$(%#-)%'H) E"-$t9-08'245)(&#/',(%-)4)/(#245#)5'H) '348#() &Y E#&"'4%8238-24&H]'
21$8#3%('28($-24:'m-1,)4%'-. $SH)#/4$'-)/-$-58' D' -. #/#4$'g-1,)4$'-.' &"('=2(,#/4)'
>-/#(&8'-.'N$#)#/4$'a)/ -$-58'@CBCc@UDBBC?

BN N4,,4%/-'W<6';-)-)'M6'L14)5'h6' (&'4%:'L#5"  *(%-$18#-)'5()-2#/'3,- #S(%'
O(#)(' O#%&H)I&' I$H)#BA&"-5()(&#]' %195,-13%' -.' 21$&#3F(' 28($-24' 34&#()&Y%:'
N4)/(,'/($$'@CC cADOBOP:

BQ: G-)%(/4'<6'_(,5%45($'KS6'W,4/"m6'(& 4$:'R)&(,)48#4$'28($-24'1-,V#)5'
M,-13'2-$(/1$4, 1$4%Yo# #/4&#-)'-.' 21$&H#3$('28($-24D' %3-&$#5"&' (+#(E ' S(1V(2#4'
@CCAc@OD@@BC

BU' ?#&",43,49"1'>6'Y"-)5';6' <424/"4)0,4)' ?6' (& 4%:' N#,/1$4&8#)5' &12-1,'
W[='4)4$8%+#%'0(2-)%&,48(% %34&H#A$' 21 &48#-)4$" (&(,-5() (#&8' & " 4BOHY EH&"
0#%(4%(',($43%('#)'28($-24:'S(1V(2#4' @ CBQCcOBDBQEP:

BA! _(,5%45($' KS6' Y1("$' 12:' 2-$(/1$4,' 34&"-5()(%#%' 4)0' 4' [-)%(71()&'

I1$4% Yot H#148#-)'"-.' 21$&H#3B('28($-24:'m-1,)4%'-. I$#)#/4$"-)/-$-58'D'-. #/#4$'g-1,)4$ -
&"('=2(,#14)>-1#(&8"-.'N$#)#/4$'a) /-$-58'@CCPc@ODMIOO

@C: N"(%# ?6'_(,5%45($' KS:' 2-$(/1$4,' 34&"-5()(%#%' -.' 21$&#3$(' 28($-24D'
94%#/'4)0'I$H#)#14$'1304&(%:'R)&(,)4&#-)4$'g-1,)4%'-." (24&-$-58' @CBOCAGDOBO
@B:  N"(%#'?6'_(,5%45($'KS:'=0+4)/(%'#)' &"('34&"-5() (%#%' 4)0' 0#45)-%#%' -
21$&#3%B($-24:'R)&'M'S49'L(24&-$' @CBPcOQ">133$'BBBTU

@@: N")5'm6'L14)5'MG6'N"1)5';L6'(&'4$: NSH)#/4$5'4)0'O#-$-5#/4$'#23S#/4&#-) %'
-'?hN'4/&#+48&#-)D'4'[-22-)' 0#..(,()/( I(&E(()' ?MZ>'4)0") (E$8' 0#45)-%(0'
21$&#3%('28($-24:'S(1V(2#4' @CBBc@PDBOR”

@O: ?/YA8' ?276'?7-,#%-)'WY:'R)&(5,48#)5' %#5)4$%'.,-2'<;Y%' &' X<Y ?2=KY"'
a)/-5()(@CCQc@"DOBB@B:

@T:  j(9#%/"=6'N\(,}#$-.%V8'=K6'Y (,# M6'>2#5($%VA#&('MmB'>#$$'L6';,-3324#,'m:"
>S#5)A$#)5' &",-15" <=> *<=G*?XY *X<YD' .,-2' 94%#/%' &-' 9(0%#0(:' N1,,()&'
2(0#/#)4$'I"(2#%&,8' @ CCQEB CER O:
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@P:  h-) >6' >(5(, <:':"(' (1&,4/($$1$4, %#5)4$  *(51$4&(0' VH)4%(D' 21$&#3%$(
%19%8&,4&(%',(51$4&('0#+(,.%('($$1$4,".1)/&#-)%:'M,-E&™ 4/&-, % @CCAT® TD@B
@~ NI1$$()'Km6'S-/V8(,'Km:'R)&(5,48#-)'"-. [A$H#12'4)0'<4% %#5)A$$H#)5: [4&1, ('
(HH(E%'2-$(/1$4, ($$'9#-$-58'@CC@CcOTOOA

@Q: ?4$129,(%'?6'_4,94/4#0' ?:' <=>"-)/-5()(%D' &"(' .#,%& OC' 8(4,%:' [4&1,(
(+#(E%'N4)/(, @ CCOCODTPR:

@U:  m-")%-)'S6'M,(()9412"W6'N#/"-E%VH Y6' (& 4$:' Y+, 4% #%'4)' (%% () &#4%$'5()('
#)' &"(' 2-1%( E#&" 34,&#4%' .1)I&#-)4$' -+(,$43' E#&"[4%:' M()(%'t O(+($-32()&’
BAAQCBBD@UR)

@A: W-E)E4,0' m:' ;4,5(&#)5' <=>' %#5)4$$#)5' 34&"EA8%' #)' [4)/(,' &"(,438:"
[4&1,(',(+#(E%'N4)/(, @ CCOcODB@® @:

OC: _-8V(+#%/">6'["4-'N6'>-)0(,24))'L6' (&' 4$:'<(51$4&#-)' -.' 4% Y%o#5)4$H)5'
08)42#/%' 98" >-%*2(0#4&(0' 3-%6#&#+(.((094/V:' N1,,0& 9#-$-58 D' N_
@CC"cB"D@BOO

OB: <-%V-%V# <6'm,’' <=G' 3,-&#6(#)(&",()#)( VH#)4%(%D' %&, 1/&1,(' 4)0'
(51$48H-)" _#H-I"#IAS  4)0'  O#-3"8%HAS  (W(4,/"  [-221)#I4&H-)%'
@CBCCcOAADQBO

0@: G,((24) =Y6' ?-,#%-) WY:' BT *O0' K,-&(#)%D' 0#+(,%(" .18#-)%' #)' /($$
3,-$#.(,48#-)' 4)0'14)/(,'3,-5,(%%6#-):'>(2#)4,%' #)' |($$'t O(+($-32()&4$ 9#-$-58'
@CBBc@@f'UB

00: <1%"E-,&"SY6'LH)0S(8=W6ax[(#$$X6'Y-$/":'<(51$48#-)'4)0'-$(-.'<4. *
B *<4."(&(,-0#2(,#\A&H-):'2-$(/1$4,'4)0'/($$1$4,'9#-$-58'@CCc@ D A@IQ:
OT'  <-%V-%V# <6'm, 2XYB @' OB (/4. #H#&8' 3,-&(#)' VH)A%(%D' %&,1/&1,(' 4)0
(51$48H-)"_#-I"(2H#IA$ 4)0' O#-3"8%HIA$' ,(%o(4,/" [-221)#/48#-)%' @CB@CTBQBP
BC!

OP:  <-96V-%V#<6'm, ' X<YB @'?2=K'V#)4%(%D'%&, 1/&1,(6'.1)/&#-)6'4)0",(51$4&#-)"
K"4,24/-$-5#/4%' (% (4,/" D' &"( -. ##4$' g-1,)4$' -.' &"(' R&ASHA)' K"4,24/-$-5#/4$
>-/#(&8'@CB@cDBTP

ON 1%/4'<6'K-18%%(51,' m6' S()-,24)0' K:' X<YB'4)0' X<Y @' 243" Y#)4%(%D'
>3(/#H'<-$(%'-,'G1)/&#-)4$'<(01)04)/82'G )& N($$'W(+_#-$'@CB cTDPO:

OQ:  G,(2#)N6'>494 *X$S(H$ 2Y6'SE-(%71(Y6'=)5'>S6'2($-/"(>1' G 1)/&#-)4$
<(01)04)/8'-.' X<YB'4)0'X<Y @' ?2=K' Y#)4%(%' 01,#)5' W(+($-32()&:'N($$'<(3'
@CBPCB@DEED
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OU: 7?-,,#%-)'WY6'W4+#%'<m:'<(51$4&#-)'-.' 2=K'V#)4%(' %#5)4$#)5'2-01$(%'98'
%/4..-$0'3,-&(#)%'#)' 24224%%:'=))14$',(+#(E'-.'/($$'4)0'0(  +($-32()&4$' 9#-$-58'
@CCOCBARSR/:

OA: <-876'S#'j6'>4/V%'W_'RIM=KB'9#)0%'X<Y @'4)0'2-01$4&(%'#&%' 4/&#+#&8:'
"('m-1,)4%'-.'9#-3-5#/4%'"(2#%&,8' @CCTc@QADBROMEmA

TC! <-876'S#[6™>4/V%'W_:'RIM=KB'#%'4'%/4..-$0'.-, 2#&-5() *4/&#+4&(0'3,-&(#)'
V#)4%('%#5)45#2-$(/1$4,'4)0'/($$1$4,'9#-$-58' @ CCPc@PDQRTL

TB! ;- ##>6'Y1%4V49('?6'h4242-&-",6"?4(VAE4A?6 [#%"#04'X:">(.'#%'4'%348&#4$'
,(51%4&-,".-,'<4% ?=K'V#)4%('%#5)4$#)5:"W(+($-32()&4%$/($$'@CCTcDOO

T@: W'4)4%(V4,4)W[6'Y4%"(.'YE6'S((N?6'N1'L6'<(008'XK:"  >/4..-$0'3,-&(#) %'
-.'"?=K *V#)4%('2-01$(%:'a)/-5()( @CCQc@"DOBURC@.

TO! S#16'L4)'?6'M14)'YS:";"('$(1L/#)( *#",(3(4&'3,-&(#)'>Z< *U'()"4)(%'
?=K' V#)4A%(" 4/&#+4&#-)' 4)0' .-,2%' 4' [-23$(]' E#&™ <4%' 4)0' <4.:' M()(%' t'
0(+($-32()&'@CCCcBTDURARC:

TT!  j#-54%'=6"?-($ $#)5'Y6'<A0HE#SSM:'N[YB'#%'4'%/4..-$0'3,-&(#)'&"4&',(51$4& (%'
> [ *2(0#4&(0" <4.*B' 4/&#+4&#-)" ;"( m-1)4%" - 9#-3-5#/4% ['(2#%&,8'
@CCPc@UCD@BHEICP

TP!  M,4)-+%V8' =X6' <-%)(,' ?<:' <4.' VH#)A%(' #)"H#O#&-,8' 3,-&(#)D' 4' %#5)4$'
&,4)%01/&#-)'2-01$4&-,'4)0'2(&4%& 4% #6853 3,(%%-,:'N($$',(%(4,/" @CCUcBUDTP@
Q:

TN ?24%-12#*?-5"40042' >6' =2#)# =6'?-,,#%' WS:";"(' O(+($-3#)5' %&-,8' -.'
>3,-1&8'4)0'/4)/(,:'N4)/(,'2(&4%&4%#%',(+#(E%' @CBT:

TQ: L4)4.1%4'L6' ;- ## >6'h4%1)454" ;6" [#%"#04' X:' >3,-1&8B' 4)0' >3,-1&8@"
3,-+#0('4'1-)&,-$'2(/"4)  #%2'.-,'&"('<4% ?=KY'%#5)4$$#)5'34&"EA8:'[4&1,('/($$'
9#-$-58'@CC@cTBUWPC

TU!  W-1+#$$(X6'W-E)E4,0'm: ' XMG'#)01/(0>a>'3"-%3"-,8$48&#-)'#) KNB@'/($$%"
#)+-$+('KAC'<>Y@:'a)/-5() (BAAQcBPDOQWO:

TA!  W-15"(,&8' ?Y6' ?1$$(,' m6' <#&&' W=6' (&' 4%:' <(51$4&#-)' -."BA98' O#,(/&'
((094/V'3"-%3"-,8%4&#-):"?-$(/1$4,'/($$'@CCPcBQD @BH'":

PC:  X93$()'>;6'>3$4/V *W4+#%'mY6';4,/%4.43+#'=6'K4,%-)%'m;6'!(9(,'?M6'N4&$#)5'
=W:"?#&-5() *4/&#+4&(0'3,-&(#)'V#)4%('.((094/V'3"-%3"-,8$4&#-)',(51$4& (%' ?XYB'
1-23%(]'.-,24&#-)'4)0'4/&#+4&#-)'01 #)51($$1$4,'40"(%#-):'"?-$(/1$4,'4)0/($$1$4,'
9#-$-58@CCTc@TD®BQCU
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PB! [#V-$4(+ >R6' e(&#%V4' >6' -)#$$4' n6' (&' 4$:' >-24&#[' =I&#+4&H#)5' Y<=>'
21848&#-)%'H)'=,&(,#-+()-1%'24%$.-, 248#)%'-.'&"(_,4#):""([(E'X)5%$4)0'g-1,)4$'
-.'2(0#/#)(@CBUcOQUD@®BC

P@: =)5%(%#-' 2>6' K4340-3-1$-%' [6' =8"4)' =6' (&' 4$:' N4)/(, *=%%-/#4&(0'
21848&#-)%' #)' X)0-2(&,#-%#%' E#&"-1& NA)/(,:' ;"( [(E' X)5%$4)0' g-1,)4$' -.'
2(0#/#)(' @CBQcOQ"DBWIP

PO:  N-]'=W6' W(,' Nm:' <4%' "#%&-,8D" ;"(' %A454' [-)&#)1(%:' >24%$$' M;K4%(%'
@CBCcBo@:

PT!  >4)&%'X6:,-)#IV'><6'=4,-)%-)">=6'K1$/#4)#'>6'_4,94/#0'?::@T"124)'
9$400(,' /4,/#)-24' )I-50( #%"' 4)' 4I18#+4&(0" .-,2' - &"(' )-,24%' "124)

"2-$-51(" -' =S * 4)0' L4,+(8 *?>e' &,4)%.-2#)5' 5()(%:' [4&1,(
BAU@C@AUBQITO

PP!  W(,'NM6'Y,-)&# #%";M6'N--3(,'M?:";,4)%.-,2#)5'5( )(%'-.""124)'9$400(,'
4)0'$1)5'/4,1#)-24'1($$' $#) (%' 4,('"-2-$-5-1%'&-'&" (' ,4%'5() (%'-.'L4,+(8'4)0'
Y#,%8&()' %4,/-24' +#,1%(%:'K,-/((0#)5%'-.' &" (' [4&#-)4$'=/40(28" - .' >I#()/ (%' -.!
&"('2)#&(0>&4&(%'-.'=2(,#/4'BAU@cQADOTOD

P/ K4,404'SG6449#)NmM6E>"#"N6'I(#) 9(,5'<=:L124)'Xm'9$400(,/4,/#)-24'
N-50( #%' "-2-$-51(" -.' L4,+(8' %4,/-24' +#,1%' 4% 5()(: [4&1,(
BAU@C@AQRTQT

PQ: =$2-51(,4'N6'>"#9484'W6'G-,,(%&(,' Y6'?4,&#)' m6'=,)"(#2'[6'K(,1/"-'?:"
?2-%8&"124)4,1#)-24%"-.'&" ((J-1,#)('34)/,(4%/-) &4#)21&4) &'/ *Y* 49%'5()(%:'
N($$'BAUUCPODPTA

PU!  Y#33' <6'G#&"(,XM6'N$48&-)'=N6'(&' 4%$:'N-234,#%-)'-.' Y<=>'2184&H#-)'
4)4$8%#%' 4)0' GR>L' .-,' 0(&(/&H#)5' 34)/,(4&-9#$#4,8' &,41&' I4)/(,' #)' 18&-$-58'
%3(/#2()%'/-$$(/&(0'01,#)5'()0-%/-3#/",(&,-5,40('/"-$4)5#-34)/,(4&-5,43"8:'m'’

?- $'W#45)'@CBCcB@DQUC

PA!  e415")'NK6'-9($$>W6'G1,&40-'Se6' 4V(,'NS6'>42-E#&\'>:'G,(71()/8'

- Y<=>6'  <=G6' 4)0' [<=>' 21&4&8#)%' #)' I-$-,(/&4%" 14)/(,;; M)(%'
N",-2-%-2(%'N4)/(, @ CBBcPCDOCCB@:

AC!  [#V#.-,-+4'?[6'S8)/"<=6'_#00#)5(,'K!6'(&'4$:'<=>'3-#)&'2184& #-)%'4)0'
K=nU*KK=<'54224" (4,,4)5(2()& #)' &"8,-#0" &12-,%D' (+#0()/(' .-,' 0#%&#)/&'
2-$(/1$4, 34&"EA8%' #)' &"8,-#0' .-$S$H#H/1$4,' 14,1#)-24:" ;"(' m-1,)4$' -.' [$#)#/4$'
()0-/,#)-$-58'4)0'2(&49-$#%2'@CCOcUUD@ EBY
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ABIj"1'j6'M4)0"# 26’ [#V#H.-,-+4' ?[6' GH%/'(,' =L6' [#V#.-  ,-+"hX:' 2-$(/1$4,

3,- #$('4)0'/$H)#IA$34&"-$-54#/".(4&1,(%'-.'&"('.-SSH#/1$4, +4,#4)& - ' 343#$$4,8'&"8,-#0'
14,1#)-24:' =)' 1)1%14$$8' "#5™ 3,(+4$()/( -.' ,4%' 21&4&#-)%:' =2' m' N$#)' K4&"-$'
@CCOCcB@E&DQB

@ [($%-)'?=6'182(, mB'N$(20)&%'[6'M,:" W(&(/&#-)'-.'Y  *4%'F)('218&4&#-)%'
#))-) *)(-3$4%8&#/'$1)5'8#%%1('4)0'$1)5'/4)/(,%:'N4)/(,'S(&& BAANCBCODEEP

NO!  >1\IV#h6'a, #8&4'26'>"#,4#%" " #26'L484%" #'Y 6'>(VH#84",'W(&(/&#-)-.", 4%'5()('
2184A8&#-)%'#)'"124)' $1)5'/4)1(,%' 98' %#)5%$(*%&,4)0'[-) .-, 24&#-)' 3-$82-,3"#%2"
4)4$8%#9%6'3-$82(,4%('["4#)',(4/&#-)'3,-01/&%:'a)/-5()(BAACCPDBCOQ *TO!

AT WAHH#(%'LE'_#5)($$'M<6'N-'N6'(&'4%$:'218&48&#-)%'-.'&"(_<=G'5()(‘#)"124)'
18)/(,:[4&1,( @CC@CcTBQDATRAT!

AP GLV1%"#24':6'>1\1V# >6' 24%"#V-'26' (&' 4$:' _<=G'21&48&#-)%'#) 343#$$4,8'
14,1#)-24%'-. '&"('&"8,-#0:'a)/-5()( @CCOc@ @D"TR®"

A N-"()'h6' n#)5' 26' 2429-' X6' (&' 4% <=G'21&48&#-)'#)' 343#$$4,8' &"8,-#0'
14,1#)-24:"m'[4&$'N4)/(,'R)%& @CCOCAPD*@P

AQ! >4\ M4, [HA X6'=,5#5(% M6E'XS(\'X6';49(,)(,- m:'_<=G'21&4)&'[-$-,(/&4$'
14)/(,D'3,-5)-%#%6'&,(4&2()&6'4)0") (E'3(,%3(/&#+(%:'=))'a)/-$' @CBQc@UD@”*TU
PQ:

AU KAT1(&&('<SB'S4A)0AEX?6'KH(,,(<e6'(&'4%: [ *4%'21&48&#-)%'4, (4% Yo-/#4&(0'
E#&"3--,'3,-5)-%#%'4)0#)/,(4%(0" #%\V'-.'$(1V(2#4'#)'28($-08%3$4%8&#/'%8)0,-2(:'
_$--0'BAAOCU@DPAC

AN Y#H'4,4'<6'[454 &4'h6' YH8-#L6' (& 4% N-23,("()%#+(' 4)4$8%#%' -.' 5() (&#/'
A$&(,48#-)%'4)0'&" (#,'3,-5)-%&#/'#234/&%'#)'401$&'4/1&('28($-#0'S(1V(2#4'34&#() &%:'
S(AV(2#4' @CBTc@UDBRB"

QC: R,+#)5'M6'?4&"(%-)'X6'?2#)&-'S6'(&'4$:'<4%'34& "E48'21&4&#-)%'4,('3,(+43() &
#)',($43%(07"#$0"--0'4/1&('$823"-9$4%&H#/'B(1V(2#4'4)0'-).(, % () YoH&H#+#8&8'&-"?2XY"
#)"#HOH&H#-)' $--0'@CBTcB@TDOTRC

QB #AlI# X6'>["#4+-)#'M6'24,&($$H# ?K6' (&'4%:'N-)%&4) &' 41&#+A&#-)'-.'&" (=G
?2XY *X<Y'34&"E48'4%'4'0#45)-%&H#/'4)0'&"(,43(1&#/'&4,5(&'#) " 4#,8'/($$'$ (1244
L4(24&-$-5#/4' @ CBOCAUD*QP

Q@: #AlI# X6'; #.-)-+ €6 >["#A+-)# M6' (& 4%:' _<=G' 21&4&8#-)%' #)' "4#,81($$'
$(1V(2#4:""([(E'X)5%$4)0'g-1,)4$'"-."2(0#/#)( @ CBBcO*TD@OCP*BP!

13¢



QO:  14&(,.4$$ mMm6' =,-)%' X6' 14$V(,' <S6' (& 4$:' L#5™ 3,(+4$()/( - ?=K@YB'
21848#-)%' #)-4,#4)&' 4)0' RMLeTOT(]3,(%%#)5' "4#,87($$' $(1V(2#4%:' [4&1,(
5()(&#/% @CBTcT*BC:

QT'  =,)%'X6B'Y,(#&24) <m:'2-$(/1$4, +4 #A)&'-."4#,8'($$ S(LV (2#4' E#&™ 3--,
3,-5)-%6#%:'S(1V(2#4'1$823"-24' @ CBBcP@'>133$ @PRB@:

QP: G$4"(,&8'Y;6'K1\)-+ R6' Y#2'Y_6' (&4$: R)"HOH#&H-) -.' 21&4&(06' 4/&#+A4&(0'
_<=G' #)' 2(84%&A&H]" 2($4)-24" "(' [(E' X)5$4)0' g-1,)4%' -.' 2(0#/#)(
@CBCcO"ODBBA

QM G$4"(,&8' Y:6' R).4)&( M<6' WA10' =6' (& 4$:' N-29#)(0' _<=G' 4)0' ?XY"
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0#%, 13&#-)' -.' <=#&*?=K' V) 4%’ %#5)A$$H)5' #)' 21$8H#3B( 28($:2BS%:' _ H&HY"
g-1,)4%$"-."4(24&-$-58'@CCPcBOCDAB®:

BOO: W4+#0'X6'>1)'>h6"14$$(, XYE'N"()M6E'Y"1,#G<6'S-)#A$>:""(/-29#)4&H-)'
S8 A) (%8S &,4)%.(,4%(" #) " HOHE-," $)4.4)#9' 4)0' &"( 3,-&(4%-2( #)"HOHE-'
9-,&(\-2#9' #)01/(%' %8)(,5#06&H/' 43-3&-YoH%' #I24)' 28($-24' /($$%' &"4&' #%'
4%%-1#4&(0'EH#&"0-B)(51$4&#-)'-.'3*=Y ;' $--0'@CCPcBC DTO@!@

BOT: =$%#)4' 26' G-)%(/4' <6' #$%-)' XG6' (& 4%:' G4,)(%8%$&,4)%.(,4%(" #)"HOH&-,
SH3H.AHO' #%' E($$ &-$(,4&(06' #)01/(% %&AHSHALH-) - OHY(4%(6' 4)0' #)"HOHSE
4,)(%8$A&HN)0' ) /-5 &12- ', +#+4$ 348" EABY'H#)' 348&H() &% E#&" 40+4)/(0
21$8#3$('28($-24:'_$--0@CCTcBCODOQ@QB

BOP: N-,&(%'M6'=$9#&4, 26':"-24% W6' (&' 4%$: X. #/4/8'-. &"( .4,)(%8$'&,4)%.(,4%(’
#)'"HO#&-' <BBPQQQ' #)' I"-)#/' 28($-#0' $(1V(2#4' 4)0' -&"(,' "(24&$-5#/

24 $#5)4)/#(%:'_$--0'@CCOCBCBDB)A@

BOM  WA#h6'Y"4))4'K6'N"()>6'K#HNhE'W()&'KE'M,4)&'>:'>&A&H)%'%8)(,5#I6&H/A$SS'
3-&()&HA&( ©80,-]8%&41,-%3- #)(' FZN[ *CBH' $(&"4$#&8' #)' "124)' $(1V(2#4' 4)0
28($-24' /($$%' 98' 0#%,13&#)5' <4%' .4,)(%8$4&H-) 4)0' AI&H+A&H-)! $--0
@CCQCBCADTERP
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BOQ: +4)' O(' W-)V' [16' Y423"1#%' ?276' S-V"-%&' L?6' _$-(2' =N:' ;"('
I"-$(%8&(,-$'$-E(,#)5'0,15'$-+4%8&A8&H) #)OL/(%'/($$'0(4&"#) 28($-24'3$4%24'/($$%:"
S(1V(2#4'@CC@cB"DBQED

BOU: >/"2#024#(,' <6' _4124))' K6' _12(0(,' R6' ?(#)"4,0&' M6' >&,4V4' N6'
X22(#" ' GH#,%&' I$HHIAS (]3(HO/( EH#HE" Y%H2+4%8&A&H) &' -+(/-2( 0,15
(%H%&A)( #)' (., 4/&,8' 21$8H#3B( 28($-24:' X1,-3(4)' g-1,)4$' -.' "4(24&-$-58'
@CCQCQAD@TC

BOA: W2-%\8)%V4' =6' K-0"-,(/V4' 26' Y$H2(V' K6' MM%V-' [' S-+4%&A4&H)' 4)0'
&"ASHO-2H0( "4+( 4' [-29#) (0" (.(/&' -)' &"( ,A&( - 21$&H3$( 28($-24" /($$'
43-38-%6H%'#)' %"- & &(,2'/($$'/1$&1,(%:'X1,-3(4)'g-1,)4$ - [SH)#/4$' 3"4,24/-$-58'
@CC c"@DD@P

BTC: >$4EH#)%\V4,8/"=60HI6#)%VA' 6'2#\(,%VAWLIOVA26'YA0((, *>\(,%\()

?2:' R)0L/&#-)' -.' 43-38-%#%' #)' 21$&#3$(8$-24" /($$%' 98' 4' %&A&E) 4$#0-2#0('
1-29#)4&#-)' 14) 9(' ()"4)/(0' 98' 30U’ 2=KY" #)"HO#&H-):' S(LV(2#4" ,(%(4,/"
@CBOCOQDRT"

BTB' +4)'0(,'>3(V'X6'_$-(2'=N6'S-V"-,%8& L?6'+4)'Y(%%($_6' -5(,% * -(,'S6'
+4)O(W-)V'['R) " HOHEH-)- &"(2(+4$-)4&(34&"EA8'3-&()&H  A&(%'&"((..(/1&%"-.
$()A$HO-2#0('H)'28($-24:'S(LV(2#4' (%(4,/" @CCACOODBCU!

BT@: W,1V(,'S6'=.()%#(+'G6'<40)48'm6'>"43#,4'L6'SHI")(,'2: N-*4024)#%8., 4&H-)
- YH2+A%&A&H)' 4)0'188&-&-#]'0,15% #06' 40+4)&A5(-1%'#) 28($-24'[($$' $#) (%o:*=) &#
14)/(,'0,15% @CCTcBROAUT!

BTO: L1%'?26'M,\4%V-'[6'>\-%&(V' ?6' (&' 4$:";"4$#0-2#0(6' 0(]42(&"4%-)(' 4)0"
$-+A%8&A&H) EHE™ 41&-$-5-1% %&(2' /($$ & 4)%3$4)&AE&H-) 4% 4 Y%A$+4A5(
#221)-2-01$4&-,8' &"(,438' #)' 34&#()&%' EH#&™ ,($43%(0' 4)0' ,(.,4/&-,8' 21$&H#3$(
28($-24:'=))4$%'-." (248-$-58'@CBBCcA CDBB/B:'

BTT! +4)'0(,>3(V'X6'_$-(2'=N6'+4)0(W-)V'[16'(&'4$:"W-%(  *#)0#)5'%&108'"-.
"HE"H0-0(' YoH2+4%8&A8H)' [-29#)(0' EHE™ %&4)04,0' "(2-8"(,438' #)' 348H()8%' EH&E"
($439%(0"-,",(.,4/&,8'28($-24'"-,'$823"-24:'L4(24&-$-5#/4' @CC CABDPT@ *P!

BTP: +4) 0(,' >3(V' X6' _ $-(2' =N6' >#)H5(' L=6' S-V"-,%8&" L?:' L#5" 0-%(’
VoH2+4%&A&H) 0-(%' )-&' ,(+(,%( ,(YH%&A)( &' +H) #HY%E&H)(6' 40,#428/#)6' 4)0'
0(]42(&"4%-)(Fe=WH'#)'28($-24:'L4(24&-$-5#/4' @CCQCA@D(BOSB!

BT~ >-)0(,544,0%X6'K(0(,%()'K;6'=)0(,%(); S6'(&'4$:'="3"4%(RR/$H)H/AS &, #4 $
0-(%')-& %"-E' &"4&' "#5" 0-%(' %#2+4%&A&H) "4%' 9()(H/HAS$' (..(/1& ) 24,V(,%' -.
9-)('&1,)-+(,'#)' 21$8H3$('28($-24:'L(24&-$-5#/4%'-)/-$-58' @CCAC@QDBER @:
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BTQ: 21$$(,' X6'_41(,' >6'>&1"2(,";6' (& 4$:' K4) *<4.'[- *3(,4&(%' EH#&" KROY
0(3()0()&" %#5)4$$#)5' 4)0' | HE&HIESS' [-)& HO1&(%' &' 28($-24' /($$' %l,+#+4S
#)0(3()0()&$8"-."21848(0'<=>:'S(1V(2#4'@ CBQcOBDA®D@:

BTU: 14)'K:6'M4,)(&&'?mM6'<-(>26'(&'4$: 2(/"0)H%2 - ' 4I&H+A&H-)- ' &"(<=G  *
X<Y'0#5)4$#)5'34&"E48'98'-)/-5(J#21&A&H-)%"-." *<=G:N($$@CCTcBB DBOP
BTA! <1%&40'XL6'WA4# Lh6'L-+'L6' (& 4% _<=G'e"CCX'2184&#-)'#)' (4,$80&45("
21$8#3$( 28($-24D' 5--0' ,(%3-)%( &' 9,-40' 4/&#)5' 0,15%" 4)0' )-' ,($4&#-)' &
3,-5)-%#%:'_$--0'4)/(,'g-1,)4$' @CBPCcPD(@AA:

BPC: =)0,1$#%' ?6' S(")(,%' [6' N433(,' W6' (& 4% :4,5(&#)5' &"('_<=G' e’CCX'
21848#-)'H)'21$&H#3$('28($-24:'N4)/(,'0#%/-+(,8' @ CBOCODVA@

BPB: _4#&AVH# >6' L1(,84(3(\ >6' N49,4+4 *LA#24)0(\' 2W6' (&' 4% Z)#T1(
KA&&(,)' - a+(,(]3,(%%#-)' -.'<4. *B' YH#)4%( R)"HIH#&- 8'K,-&(#) #) R&%' R)4/&#+4& (0
K'-93"-,8$4&(0' G-2' #) L124) ?1$&#3$( 728($-24" G- ,12° -
#221)-34&"-$-5¢#/4%'0#%(4%(%'4)0'&" (,43(1&#/% @CBBc@:

BP@: ?-,54) Mm6'L('m6';88&4,()V-'<6'(& 4$: YH#)4%( 0-24#) A/&##+A8H-) &" -15"
5()(',(4,,4)5(2()&'#)'21$8#3%$('28($-24:'S(1V(2#4' @CBU:

BPO: $"($2>?6'N4,&(,N6"4)5'S6'(&4$: =hTO *ACCN(]"#OH#&%'940%3(/&, 12"

- A% 4)&H&12-," 4I&H+HES' 4)0' &4,5(&%' &"(' <=G ?XY X<Y' 34&"E48' 4)0' ,(/(3&-,'
&8,-%#)(' VH)A%(%' #)+-$+(0' #)' &12-,' 3,-5,(%%#-)' 4)0' 4)5#-5()(%#%:' N4Y/(,'
(%(4,/" @CCTcATDQCBEA:

BPT <424V #%")4) e6' #22' 26' L415' mS6' (& 4$:' >-,4.0#96' 4' 014$' <4.
VH)4%( +4%/1$4,' ()0-&" ($#4$'5,-E&™ 4/&- (I(3&=, H#) HOHE-,""A%' Yol 5)H# H#]4) &) &#
28($-24' 4/&#+#8&8' 4)0' %8)(,5#\(%' EH&"[-22-) 4)&# *28($-24'0,15%:'a)/-5()("
@CBCc@ADRBA®:

BPP: Y"4,4\#"4KEW(<4(+(L6'G #%&(0&N6'(&'4$:>-,4.()#9"4%'3-& () &4) &#8&12-,
4I8H#+#8.8' A54H) %8 21$8H3S(' 28($-24'#) +#&,-6' (| +#+-6' 4)0'#)' +#+-'#)' &"(' P:007?7"
2-19%('2-0($:'N4)/(,',(%(4,/" @CB@cQ@DPOTY@"

BPA!  ZO#' m6' >/"1$(,' M6' 1#0(,' W6' (& 4%:' K-&()& #)' +#8&,-' 4)0' #)' +#+-' 4|&H+H#&S' -
%-,4.(#9' #)' 21$&H#3B(' 28($-24D' #)01/&#-)' -.' [($$' O(4&"ENWBOW-E), (51$4&#-)’

4)0' #)"HOH&H-)' -.' 2H5 A&H-)' &" -15" 4I&H)' 0(3-$82(#\A&H-):" _H#H&H%™ g-1,)4$' -
"4(24&-$-58'@CBOCB BDBBT'

BPQ: h-,04)-+4'=6'L-%('W6(9()'Y6'(&4$:">-,4.(#9'H) 348H() &Y' EH&" (.,4/&-,8'

- (1,,0821$8#35(28($-24:'L(248-$-5#/4%-  )I-$-58'@CBOCOBDBEEC:
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BPU: Y124,>Y6'm(&&'M624,V%'<6/(&'4%$:K"4%(B%&108".%-,4.(/#HO'H)[-20#)A8&H-)’
E#&™ O-,&(\-2#9' #)' 34&H#()&Y%' E#&"™ 40+4)/(0' 24$H5)4)/#(%:' R)+(%&#54&#-)4$' )(E'
0,15%'@CBOcOBDB@CB

BPA: _,(#&V,(1&\'R6'K-04,'Y6' GH51(,%M\71(\ e6' (&' 4$:';"( -, 4$$8' 4+4#$49$(
21$8HVH)A%('H) " HHE-," ,(5-,4.0#9'F_=h'OTPC H'#)' 21$&#3$(' 28($-24:'=))4$%'-."
"(248-$-58'@CBUCAQDWDM

BAC! 1#$"($2'>76'W124%' m6'=0)4)(' S6' (&' 4$:'<(5-,4.0#9'F_=h'QO *TPCAHD'4'
)(E' -,4$' 21$8HVH)AY% (' #) HOHE-," -.' 4)5#-5)#/6' Y&, -248)0" -)-50#/" ,(/(3&-,
&8,-%#)('VH#)4%(% EH#&" 3-&()&'3, (I$H)#I4$'4) &#8&12-, 4/ 8#+#8&8: R)&(,)4&#-)4$'g-1,)4$"-.
14)/(,;'m-1,)4$'#)&(,)4&#-)4$'01'/4)/(, @ CBBcB@AD @ TP

BAB! -")'aS6'L%1'Y6'L824) W26'K#5)4&4, - W>6'M#, 4$8'>6"(,184*G ($0%&(#)'m:'
_<=G'e"CCX'218&4 &#-)'4)0'/$-)4$ (+-SL1E&H-)'#)' 4'348H() & EHE&" ,($43%(0" (., 4/&-,8'
28($-24' E#&™ 3$4%249$4%8&H/' O#..(,)&H#HA&H-):" NSH)#/4$ $823"-246' 28($-24' t
$(1V(2#4'@CBTCBTDRP

BA@: 2(8'Zm?6' <())(,' N6' +-)' ?2--%' <:' €(21,4.(#9' #)' [-20#)4&H-)' E#&"
[-O#2(&H)HO' #)' ,($43%(0" 4)0' ,(.,4/&-,8' (1&,42(01$$4,8' 21$&H3$(' 28($-24"
"4,9- #)5'&"(_<=G'e"CCX'2184&H#-):'L(24&-$-5#/4%'-)/-$-58' @CBQCOPDUAO!
BAO! >"4,24)' MK6'N"2#($(/V# M6’ 2 -%#)# W6' (&'4$:'e(21,4.0#9',(%3-)%(#) @'
348&#() &Y' EH&" 3-%8&8,4)%3$4)& (., 4/&-,8'_<=G'e"QTHA&(0'21$&3$('28($-24""
NS$#)#/4$'$823"-246'28($-24't'$(1V(2#4' @CBTcBTD(B B!

BAT!  <449'2>6'S(")(,%'[6'n1' M6' (& 4$: >348#A4$$8 0#+(,5()& 1$-)4$' (+-$18#-)'#)
21$8#3( 28($-24D' -+(,/-2#)5' (%#H%&A)( &' _<=G' #)'HOH&H)' _$--0
@CB"cB@QD@BPP

BAP! Y")5:6'>30/( = 14,5(&H)5' L>K AC'#)01/(%' 43-38-%#%' 4)0' #) HOH&Y
| HEHIAS YL, +#+A4$'4)0'3,-$#.(,48#-) 34&"EA48%'H) 21 $&H3IS('28($-24:'2-$(/1$4, 14)/(,
&"(,43(1&#/%' @CBBCcBCDBATA

BAN' MA)&V( 6" > #%VA)& 4,404 >6' >40-E%VH 26" S(8' >N:' RVA334 ' V#)4%(’
(51$4&#-) -! &"( KS *@'X¥' ?=KY' 34&"E48: R221)-$-5#/4% (+#(E%'
@CB@c@T BBA

BAQ! >"#SE'14)5>614)54,#726' (&A% a+(,  *(I3,(%%#-)- NY>B_'4/8#+48&(%'9-&"
2XY X<Y'4)0'M=Y">;=;0'%#5)4$#)5'34& " E48%'4)0'3,-2-&(%'28($-24($$0,15  *
(%#%8&4)/(:'a)/-&4,5(&' @CBCcB IR
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BAU! <424V, #%)4)'e6'Y#2$#)5(,;6'L415'm6' (& 4$:'=)&#28($-24'4/&#+#&8'-.'=V&'
#)"HOH&H-) #%' SH)V(0' &-' &" (' 41&H#+A8#-) %&481%'-.' KROY =V&'4)0' ?2XY X<Y'34&"E48:'
K$->'-)(@CB@cQD(PCCCP:

BMA! L1,&'X?6'1#(%&)(, =6'<-%()E4$0'=6' (&' 4%:'a+(,(]3,(%%#-)'-.'|  *24.'#%'4'
L7108 )5 O# (+0&'#) 21$8#3%8( 28($-24' &"4&' 3,-2-&(%' 3,-$#.(,48#-)' 4)0'
34&"-$-5#/43'H#)&(,4/18#-) %' E#&"9-)('24,,-E'%&,-24:'N4)/(,'/($$' @ CCTcPDBAR

BQC: =))1)\#4&4'N?6'L(,)4)0(\'S6'WA+#%'<X6'(&'4$:'="2(/"4)#%&#' 4&#-)4%$( .-,

2XY' #)"##&-,' &"(,438' #)' 28($-24' 94%(0 ' -)' 9$-/VAO( -.' ?=G' -)/-5()(
(13,(%%#-):'_$--0'@CBBcBBQD@DBT:

BQB: L(,4&"[R6'<-/71(%'[6'M4,4)/"(,'=6'X8/"()('=6'K-13-))-& N:'M>YO *
2(0#4&(0'?2=G'3"-%3"-,8$4&#-)'#)' 21$&#3$(' 28($-24'4%' 4' 3-&()&#4$' &"(,43(1&H!'
&4,5(&:'_$--0'4)/(,'g-1,)4$'@CBTcTD(BQP:

BQ@ S#16'S#;6'<(#)"-$0'?R6'[4%V#?N:?2XYB<>Y@'/-)&,#91&(%'&-"L(05("-5'
%#5)4$#)5' 98' %&AMHSH\H)5' MSR@' &,4)%/ #38&#-)' .41&-,' 4)0' #)"#HOH&H)5' 1947 1#&H)4&:
a)/-5()(@CBTcOOD"PQO:

BQO: ;%194V# ?6' Y4&-' N6' [#%"#)-9-' ?6' (& 4$: [#&,-5()-)&4#)#)5'
9#%3"-%3"-)4&E'h?P @A a[a *PA@C6'#)"#O#&%'24/,-3"45(#).$4224&-,8'3,-&(#)'B'
4$3"4" (13,(%%#-)' 4)0' %(/,(&#-)' #)' 2-1%(' 28($-24" /($3%:' N4A)/(,' Y%/#()/(
@CCUCAADBP@

BQT: ;%194V# ?26' Y4&-' N6' R%-)-' =6' (&' 4$:' ?4/,-3"45(' #).$4224&-,8' 3,-&(#) *
B4$3"4' #)01/(%' -%&(-/$4%&' .-, 248&#-)' I84I&H+4&#-)' - &"(' ?XY XY/ *G-%'
34&"E48' 4)0' #)"#I#&#-)' -.' &"(' 30U?=KY R<@ 'RG9(&4' 34&"E48:' m-1,)4%' -.'
1($$1$4,'9#-/"(2#%&,8'@CBCcBBBDBE@B

BQP: _,(#&V,(1&\'R6'<449'?7>6'e4$$(&>6'(&'4$:",4,5(&#)5'?XYB" @'9%$-/V%'-%&(-/$4%&'
O#..(, &#A&H-)6"1)/&#-)'4)UB&-VH) (% (/,(&#-)H) 21 $&#3$(28($-24: _ #8&#%"y-1,)4$'
-."4(24&-$-58'@CCQCBOADP®E!

BQM L#0(%"#24';6'NA&S$(8'S6'h4%1#'L6' (& 4% K(,#.-%#)(6'4) - 4% 9#-4/&#+()-+($'
A$V8$3"-%3"-$H#3H06' #)"HIH&Y' =V&' 4)0' #)01/(%' #)' +#&,-' 4)0' #)' +#+-' [8&-&-|#/#&8' #)'
"124)2  1$&#3$('28($-24'/($$%:'_$--0'@CC cBCQDT@PO

BQQ: [($%-)'X=6"14$V(,'><6'Y(3#/" =6'(&' 4$:' [#.1,-14\HO(' #)"#IH#H&Y' %1, +#+4$ -
21$&#3$('28($-24'/($$%'98'0#, (/&$8'#)"#I#&H#)5'>;=;0:'_$--0'@CCUcBB @BP@AP
BQU: K(# nh6' W4# h6';()-#'>6' (& 4%$:' ?2XYB @' #)"#9#&' 3-&()&#4&(' ZNFCB'
$(&"ASH&B'H) " 124)' 21 $8H#35('28($-24'/($$%'&",-15"4"_#D(3()0()&'2(/"4)#%2:"
_$--0'@CCQCBBCD @GR
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BQA: K(#nh6'S#16'WA4#h6' W& K6'M,4)&' >:' WH%%(/&H)5'&"(',-$(%'-.' I"(IV3-#)&
VH#)4%(' B NWN@' 4)0' 2#&-5(H&H#+48&(0' 3,-&(#)' VH#)A%( VA B @ (1&,4/($$1$4,’
%H5)AX51$4&(0' VIA%( B @' #)' ,($4&#H-) &*"ED,-]8%&41,-%3- #)(*#)01/(0"
43-38-%#%' #)' "124) 21$&#3$( 28($-24' /($$%:' ?-$(/1$4, 3"4,24/-$-58'
@CC"cQCDBY®:

BUC: N"48&(,g((?6>&1"2(,6'L(,,24))K6'_-22(,&YEW-,V()' 6' 4,5-1'<N:"

N-29 #)(0'0#%,13&#-)'-.'9-&" &"(' XY X<Y'4)0' &"(' RS *'<">:=;0' 34&"E48%' #%
(T1#,(0'&'#)01/( 43-38-%6#0%'-. 21 $&H3$( 28($-24'($$%'#)' &"('3,(%6()/(-.'9-)(

24, -E'%&,-24%'/($$%:'_$--0'@CCTcBCTDOQB@®

BUB: S1)5"# K6' M#LSH#A)H [6' 24\\(,4' S6' (&' 4%:' ;:4,5(&#)5' 2XY ?=KY ' %#5)4$
&,4)%01/&#-)' 2-01$(' 3-&()&HA&(%' =;a#)01/(0' 43-3&-%#%' #)' 21$&#3$(' 28($-24
1($$%'&" -15"21$8H#3B('Yo#5)4$#)5'34&"E48%:'_$--0'@CCUCBBE@R@TPC

BU@: ;4#h;6'GLS/H)HE&H 26'LHO(%"#24":6'(&'4$:";4,5(&H#)5'2XY '#)01/(%' 28($-24*
/($$'/88-&-#I#88'4)0'H) HOHGRB(-/$4%8&-5() (Yo#%:'_$--0'@CCQCBBCHBPA

BUO: ;-$/"(,'=16'K4&)4#V'=6'K4340-3-1$-%'YK6'(&4$K"4%(R'%&108*-.'&"("?XY'
H)"HOH&,' &, A2(8&H)HO'H)' [-20#)A&H-) EH&" &" (=Y #)"HOH#&-, 4.1,(%6(,&HO' #) 34&H()&Y6'
EH#&™ %-$#O' &12-,%' 4)0' 21$&H3$( 28($-24:" NAY/(,' N"(2- &'(,' K"4,24/-$'
@CBPCcQPDBUIO

BUT: L-$V-+4'_6'j#)5-)('=6' Y2#(/#4V' 76' (& 4% ='K"4%('RR'; #4$' - 5\W @ TT'
F>($12(&#)#96'=<<MBT@UUH6'4)'a,4$'?XYB @'R)"#O#&-,6'#)'<($43%(0°<(.,4/&-,8'
21$8H#3B('28($-24: NSH)HIAS IA)(,' (%(4,/" D' A) - #I#4$' g-1,)4% - &"('=2(  #/4)'
=06%-/#A4&#-)' .- NA)/(,'<(%(4," @CB c@ @DBCP"

BUP: L(1/V'Nm6'm(&"4+4'h6'Y"4)' <6' (& 4$:'R)"HO#&H)5' PXY'#) P=KY' 34&"E48
A18#+4&(0'28($-24:'S(1V(2#4' @ CB cOCDAQC:

BUN  G4) S6'L-)5' m6' L14)5' L6' (&' 4% L#5™ X]3,(%%#-)' -.' K"-%3"-,8$4&(0"
X]&,4/($$1$4, #5)48<(51$4&(0' YH)A%( FX<YB @H' #%' =%%-/#4&(0' E#&" K--
K,-5)-96#06'#) [(E$8' WH#45)-%(0' KA&H()8%6' EH&" 21$8H#3S( 28($-24: 2(0' >I# 2-)H&!
@CBQc@0OD@OON

BUQ: N'()' L6' >"# S6' h4)5' n6' S# >6' M1-' n6' K4)' S:' =,&(%1)4&( #)"HOH#&H)S'
4)5#-5()(%#%#)01/(0'98"124)28($-24'  <K?RU@ @™/($$%:'R)&(,)4&#-)4$'g-1,)4$
-."(248-$-58'@CBCCA@DPAQ:

BUU: 24'h6'm#)'j6'L14)5'm6' (& 4% RIM=KB'3$48%'4)' #23-,&4)&" ,-$('#) &"(/($$'
3,-$#.(,A8H-)'-. ' 21 $&HIB('28($-24' +#4' &" (' ?=K'V#)4%( FX<YH'34&"E48:'a)/-$-58'
(3-,&%' @CBOCOCDALO@
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BUA: 24'h6' m#)'j6' L14)5' m6' (& 4%$:' 11(,/(&#)' %133,(%%(%' &"( 3,-$#.(,4&H#-)' -.
21$8#3$(28($-24"($$%'98'0-E, (51$48&H)5'RI2-&#/-)&AH)H)5M; KA%o (‘4| &##+48&H)5'
3,-&(#)' B' (13,(%%#-)' 4)0' (& 4($$1$4, %#5)45(51$4&(0° VH)AY%( 4I&H+A&H-):
S(1V(2#4'1$823"-24'@CBT:

BAC: M-IV ('N_6'2/2#$$4)' <6'14)5'16' (& 4%$:' RIM=KB'>/4..-$0  *?=K' Y#)4%(’
R)&(,4/8#-)%' X)"4)/( 21$&#3$( 28($-24'N$-)-50#/'M,-E&" 4)0'>($.  *<()(E4$:"
2-$(/1$4,'14)I(,'&"(,43(1&#/% @CB cBPD@Q®BO

BAB: N"4324) K_6' L41%/"#$0' =6' <-9(,& N6' (& 4$:' R23,-+(0' %1,+#+4$ E#&"
+(21,4 .(HOH)'2($4)-24'EH&"_<=G'e"CCX'21&4&#-):;"([(E'X)5$4)0'g-1,)4$"
-'2(0#/#)(@CBBcONTD@PBXY'

BA@: ed)'=$$()'X?6'145$([6'>L/V(,'=6'(&'4$:";"(5() (&H/'$4)0%/43( . ISH)H#IAS
(YHNEA)( &' <=G' #)"HOH&H-)' #)' 2(&A%&KA&H! 2($4)-24:" NA)/(,' O#Y%/-+(,8'
@CBTCTDBTA:

BAO: S#&-'K6'K,4&#S4%N=6'm-%(3"X16'(&4%$:'<($#(.-."3,-.-1)0".((094/\/'t) "HOH&EH-)
" 2H&-5 (] YoH5) ASH)5'08'<=G '#)"HO#&-, %' 48&() 1 4&(%'&" (H#, 4| &H#+#&S'H)' <=Ge CCX'
2($4)-24%:'N4)/(,'/($$' @CB@c@ @D UE:

BAT' LA&W+A%06#S$#-1'M6'>-)5'Y6'h()'R6'(&'4$: B BHHE-,%'3, #2(EHBB3('<=G'
&-'4I&H+A&('&"(?=KY'34&"EA8'4)0'()"4)/('5,-E&" [4&1,( @CBCCTATDTOB *P!

BAP: K-1$#VAV-%'KR6'["4)5'N6'_-$$45'M6'>"-VA&'Y?6'<-%()'['<=G'#)"HOH#&-, %'
&,4)%41&H+A8&('<=G'O#2(,%'4)OX<Y %#5)A$$H)5H) | ($$% E#ERBBG0<=G:[4&1 ,(
@CBCCTATDTGED

BAN  [4\4,#4)'<6'>"#'L6'14)5'16' (& 4$: 2($4)-24% 4/T1#,(',(YoH%&A) /(&' *
<=GFe rCCXH'H) #O#&#-)'98'<; Y- [*<=>'13,(51$48&#-): [4&1,( @ CBCcTAUDAQOD
BAQ: >"#16'?-#/(41'M6'Y-)5'n6' (& 4$: 2($4)-24'E"-$(  *(-2( %(71()/#)5'
HO()&HH(%' Fe CBX<=G' 423$#.#/4&H#P(OHA&(0' AT1#,(0' _ *<=G' #)"HOH&-'
(%6H%&4)I([4&1,(1-221)#14&#-)%' @CB@cODQ@T:

BAU: K-1$#V4AV-%'KR6'K(,%410'h6'm4)4V#,424)'26'(&'4$: <=G'H)"HO#&-,' (%#%&4)/('
#%' 2(0#4&(0' 98' OH2(M\A&H-)' -.' 49(,,4)&$8' %3$#/(0' _<=GFe CCXH:' [4&1,(
@CBBcTUCDAUR

BAA: 1458([6'X2(,8'N6'_(,5(,'2G6'(&'4$:" WHY%%6(/&H#)5'&"(,43(L&HI,(Yo#%&4)/('&-"
<=G' #)"HOH&H-) #)' 2($4)-24' 98' &12-,' 5()-2#/" 3,- #$#)5:' M-1,)4$' -.' ISH)H#/AS
)-$-58' D' - ##4$ g-1)4$ - &"( =2(#/4) >-1H&S' - N$H)#/4$ a)l-$-58'
@CBBCc@ADOCUP
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@CC: m-"4))(%%()’'N?6'_-("2m>6"Y#2'>h6'(&4$:Na; 0, #+(%',(Y%o#%84)/(8&-'<=G'
H)"HOHEH-)'&" - 15" P=K'VH#) 4% ('34&"EAS' (41&#+48&#-) [4&1,( @CBCCTAUPR @)
@CB: N-,/-,4)'<_6'W#4% *>4)&454&4'W6'_(,5(&"-)'Y6' R4.,4&(' =m6' >(&&$(24)' m6'
X)5($24)'m=:"_<=G'5()(423$  #.#/A&#-)I4)3,-2-&(AIT1#,(0' (%#%&A)/(&-"2XY"
H)"HOHE- %' H) 14)/(,/($$%"4,9- #)5'&"(_<=G'e"CCX'21&A&H-):'>I#()/(Y#5)4$#)5'
@CBCcOD,4UT:

@C@:WA%';"4V1,'26'>4$4)5%4)5'G6'S4)024)' =>6'(&'4$:'2-0($$#)5'+(21,4.()#9'
(%6H%84)/(#)' 2($4)-24" ,(+(4$%' 4' %8, 4&(B' &' .- (%&4$S$' 0,15' , (%6#%&4)/(: [4&1,(
@CBOCTATD®PB

@CO: LAGH+A%0#S$#-1' M6' S#HL' _6' ax_#()' N6' (& 4$:' X<Y' #)"HOH#&H-)' -+(,/-2(%'
MTI#,(0 (%H%&A)( &' PXY' #)"HOH&-%:' 2-$(/1$4, D), &"(43(1&#%
@CB@cBBDEBI'O

@CT: =VH)$(8('=6'G1,74)"26'21V"#[6'<4+($S4'KE'SHL'W: 2XY'4)0'8" (‘H) "#O#&-, %D’
,-2'90)/"&-'9(0%#0(:'m-1,)4$"-." (24&-$-58'-)/-$-58'@CBOC " D@Q:

@CP: N"4)5 *h(E' S(-E' N6' M(,-)04V#%' >6' >3()/(,' =" 2XY" #)"#O#&- %' 4% 4
["(2-&"(A3(1&H!" #)&(,+()&H-)' #)' 21$&H3$(' 28($-24:" _$--0' /4)/(,' g-1,)4%'
@CBOCOD(BCP:

@CH: >"(&" K<6' SH#1' h6' L(%%-) ;6' (& 4$:' G1$$8' 4/&#+4&(0' PXYB' (|"HOH&Y
1-23,-2#%(0'4. H)HES' - OH)OH)5'-.' 4$$-%&(#/' #)"H#O#&-, %' ZCB@" 4)0' KWCO@PACB:'
_#-1"(2#%8&,8' @CBBCcPCDOAT

@CQ: M#$24,&#)'=M6'_$(42'?7<6'M,-8'=6'(&'4$:' M>YBB@C @B @"RfBPQH'#%'4)
H) HHE- - IXY DI &H+HEE'A) 04/ &H+A&H-) EH&" A+~ 49$('3"4,24/-VH) (&#]'3,-3(,&H (%
-, 01%&AH) (0 #)' +#+- 3A&"EAS' #)"HOH&H-): NSH)H/AS 14)I(,' (% (4, D' 4)' -. #I#AS
9-1,)4%'-.'&"('=2(,#14) =%%-1#48#-)".- 'NA)/(,'<(%(4,/" @CBBcBQDAUA *BCCC:
@CU: X2(,8'N?6' e#g48()0 ,4)' YM6' j#3%(,' N6’ (& 4$:' ?XYB' 21&48&#-)%'/-).(,"
(%6H9%6&A)/(1&-"2XY' )0 *<=G'#)"HOH&H-): K, -/((0#)5%'-.' &"( [4&#-)4$ =/40(28'
~ISIHON%'- & (Z)H&(0'>&A&(%'-.'=2(,#/4' @CCACBCD@CTBB

@CA: 14)5' L6' WA-1&#' >6' S#' IL6' (&' 4$:" RO()&H-#/A&H-)' -.' &"( ?XYBFGB@ASH
418H#+A8H)5' 21848H-)' 4% &' 3-&()&HAS 2(/"A)HY62" -.! MTLH,(0' (YoH%&A)/( &' ?2XY'
H)HOHEH-)H)"124)14)/(,%'/4,, 8#)5'&"(_ *<4.e"CCX'21&4&#-): NA/(,',(%(4,/"
@CBBCcQBDPPPP

@BC: M4,-)'X_6'G#))'<>6'L-%2(,'16'(&'4$:' RO()&H.H/A&H-)'- ![-22-)' 3, (O#/&H+(
24V(,%' - ) +#&,-' (%3-)%(" &' &" ("2 (V'#) "HOH&-, Yo ($12(&H#)#Y' F=jW @ T Tc'=<2h
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BT@UUMH' #)' "124)' 9,(4%&' /14)I(,' 4)0")-)  *%6243$$' /($$' $1)5' /14)I(,' I($$' $#)(%:'
2-$(/1%$4,'14)/(,'&"(,43(1&#/% @CBCCADBAKT

@BB: ?()5m6'K()5'L6'WA# _6'(&'4$:'L#5"$(+($-.'=Y; 4/ &H#+#&S HUUMHA& (0'EHS™
(YoHY%&A)/(&-"2XY H) "HOH#&-,'5\W @ T T F=<IBT@UU"H:'N4)/(,'9#-$-58'1'&"(,438'
@CCAcUD@a@QO

@B@::()&$(, mm6' [4$$434,(008' >6';4)' =N6' (&' 4$:' RO()&H.H#IA&H-) -.' 3,(0#/&H+("
24N(,%' -." (%3-)%( &' &"(' ?XYB @' #)"##&-, %o($12(&#)#9' FSjW @ TTH' #)49%
2184&(0'-$-,(1&4$14)I(,:'?-$(/1$4,'14)/(,'&"(,43(1&#/% @CBCCcADOOPB @"

@BO: W,8' m<6'K4+(8'>6'K,4&#$4%' N=6'(& 4$:';,4)%/ #38&#-)4$' 34&"E48' %#5)4&1,(%'
3,(0#/&'?XY'400#/&#-)'4)0",(%3-)%('&-'%($12(&#)#I'F=jW @ TTH:'N4)/(,",(%(4,/"
@CBCcQCD@@T

@BT: ?#&"43,49"1'>6'Y"-)5",6'>3()/(,'=:"'a+(,/-2#)5'#)"(,0 &' ,(%6#%&4)/(' &-'
"#%&-)('0(4/(&8$4%('#)"#OH&-,%'#)' 21 $&#3B('28($-24'/($$%' 98' &4,5(&#)5' 34&"E4A8%'
#)&(5,49'8&-'&" (41&#)'18&-%V ($(&): N($$'W(4&™"W#%' @CBTcPD(BBOT:

@BP: ax_,#()">M6'M1#$"-&'G6'S4,%-)'<=6'(&'4RARH#)#9'/-234,(0'EH#&"#)&(,.(,-)’
4)0' $-E *0-%(' /18&4,49#)(' .-,' )(E$8' 0#45)-%(0' /",-)#/  *3"4%( /",-)#/' 28($-#0'
$(LV(2#4::"([(E'X)5$4)0'g-1,)4$"-."2(0#/#)( @ CCOCcOTUDAAT *BCCT:

@B”": [(#)%&(#)'R_:'N4)/(,:'=00#/&#-)&--)[-5()(%  *&"(=/"#$$(%"(4$-.14)/(,
>/#()/(@CC@c@AQD?O

@BQ: S1-'m6'>-$#2#)# [S6' X$$(05(' >m:' K, #)/#3$(%'-.'14)/(,' &"(,438D"-)/-5()('
4)0)-) *)/-5()('400#/&#-):'N($$' @ CCAcBODU@X:

@BU: e-5($%&(#)' _6' K4340-3-1%$-%' [6' e($/1$(%/1'eX6'|"-1' >6' W#4\' S=6'm,:6'
YH#NS(,"Y!:'N4)/(,'5()-2('$4)0%/43(%:"> 1#()/( @CBOcOOADBPRU:

@BA: KA5$#4 #)# <6' >"4-'16' >($$(,%' I<:' a)/-5()(' 400#/&#-)D' 34&"E48%' -."
&"(,43(1&#/" ,(%3-)%(6',(%#%&4)/(6' 4)0' ,-40' 243%' &-E4,0'4'/1,(:' X?_a'<(3'
@CBPcB"D®&®UC

@@C;j"4-'S6'S((eLGE'[5'?Y6'hd)'L6'_#g$%24' 2G:' 2-$(/1$4,' %19&83#)5' -.'

[ )/(,D'11,,()& %&4&1%' 4)0' 2-+#)5' &-E4,0' [$H)#/AS A33SH/A&H-)%:' _H#(.'_#-#).-,2"
@CBU:

@@B:L1)&%24)'WM6'S404)8#'2:""('12-$(/1$4,'34&"-$-58'"-."/4)/(,D'.,-2'34) *
5()-2#/%'&-'3-%8&*5()-2#/%:'Mm'K4&"-$' @CBUc@TTDBBA

@ @'@?4%4)(8'K6'[#/-%#4'>e6'WA+('e:'a)(  2-1%(6'-)('34&#()&'34,40#52D'[(E'
A+48&4,%"-.'3(,%-)4$#\(0'/4)/(,'&"(,438:'N4)/(,'S(&&' @CBTcOTTDB@:
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@@O0:G(,51%-)'G?6'M,48'[>:'YH#)4%('#) "#I#&-,%D'&"(',-40'4"(40: [4&'<(+'W, 15'
W#%/-+'@CBUcBQRIpPO

@@T:S-V"-,%&' L?6" K$(%)(,' ;6' S4194/" mK6' (&' 4%:" ;4,5(&#)5' NWOU' E#&™
W4,48121249'?-)-&"(,438'#)' ?1$&#3B(' ?8($-24:";"('[(E'X)5$4)0'g-1,)4%'-.'
2(0#/#)('@CBPcOQODB®AR
@@P:_-#%('SL6'Y41.24)'mS6'_4"$#%'[M6'S-)#4$>6'S(('YK:';"(;4-'-."28($-24"'
_$--0@CBTcB@TDBBQO

@@": R&-' ;6' =)0-' L6' >1\1V#' ;6' (&' 43$:' RO)&# . #ME -.' 4' 3,#24,8' &4,5(&' -.'
&"4$#0-2#0('&(,4&-5()#/#&8:">/#()/( @CBCcO@QDBOTP
@@Q>#)5"4%$">6'?("&4'M6'W(%#V4)'<6'(&'4%:'=)&#&12-,' 4| &#+#&8'-.' &"4A$#0-2#0('#)'
(.,41&-,8" 21$&#3%(" 28($-24:" ;"( [(E' X)5%$4)0' g-1,)4%" -.' 2(0#/#)(
BAAAcCOTBDBR)B:

@@U:>"1%&(,' ><6'Y-,&1(2' Y?6']"1 hn6' (&' 4%:";"( /$#)#/4S' %o#tD)#.#14)/(' -.
1(,(9%-)'(]3,(%%#-)'#)'21$&#35('28($-24:'S(LV(2#4',(%(4,/"@CBTcOUD @ Q!
@@A:a(,$(24)%" <6' G,4)V( [X6' =%%4,4." hM6' (&' 4%:" ?-$(/1%$4," 94%#%" -.'
9-,&(\-2#9',(%#%8&4)/(D'3,-&(4%-2('%191)#&'9(&4P'FK>?_H'5()('21&4&#-)'4)0'
-+(,(13,(%%#-)"-.'"K>?_P'3,-&(#):'_$--0'@CCUcBB@D @ TtAA!

@OC: _4%%4%' K6' M4324$-'K6' 24 \-'R6' [4+4%' m:' -, &(\-2#9" ,(%#%&4)/(' #)' 4'
28($-24' /($$' $#)(' #%' 4%%-/#4&(0' &-' K>?9(&4P' -+(,(]3,(%%#-)' 4)0' 3-$83$-#08:'
S(1V(2#4',(%(4,/" @CB@cO"D@B@

@OB: a",())mG6'N"()'L6'K4+$-+%V8'=6'(&'4%$:'>&,1/&1,(%'-.""124)' ?=K"'V#)4%('
VH#)4%('B'F?XYBH'4)0"2XY @'0(%/, #9()-+($")-)/-23(&H#&H+('VH) A% (‘) "HO#&H-): [4&'
>&,1/&'?-$'_#-$@CCTcBBDBBA@

@O@:G499,-' W6'N-E4) *m4/-9'>16' ?-(9#&\'L:";()' &"#)5%' 8-1' %"-1$0' V)-E'
49-1&'3,-&(#)'V#)4%(%D'RZKL=<'<(+#(E'BT:'_,'m'K"4,24/-$'@CBPcBQ@D@CQP
@OO0: K4&(,%-)'mS6'S#'j6'!()'nh6' (&' 4%:' K, (I$#)#4$' %&10# (%' -." #9,-994%&'5,-E&™
A1&-,",(/(3&-,"0'4%'4' &"(,43(1&#/' &4,5(&'#)' 21$&#3B('28($-24:" _ #&#%"g-1,)4%'-.'
"4(24&-%$-58' @ CCTCcB@PAPCO:

@OT: 0("$4' KL()&('K6' ?1\'_6'm#)' =6' (&' 4%$:' ?XY' #)"#9#&-,6";=Y*QO0O',(01/(%'
3,-$#.(,4&#-)6'4..(/1&%'/($$'/8/$('4)0'43-3&-%#%6'4)0'%8) (,5#\(%'E#&™-&"(,'&4,5(&(0'
&"(,43#(%'#)'21$&#3$('28($-24:"_$--0'/4)/(,'g-1,)4$ @CB"c"D(OAA:

@OP: K$-&)#V-+' =6"j("-, 4# X6'K,-/4/I#4' >6'>(5(,' <:';"(' 2=KY' 14%/40(%D"
%#5)4%$#)5'/-23-)()&%6')1/$(4," ,-$(%'4)0' 2(/"4)#%2%'-." ) 1/$(4,' &,4)%$-/148&#-)"'
_#-I"#2' #-3"8%'=/&4'@CBBcBUBODBBA
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@ON: K$-&)#V-+'=6'N"10(,$4)0'W6'Y4,424)%"4'h6' S#+)4" a6'>(5(,'<:'[1/$(4,'
(1&,4/($$194,'%#58(51$4&(0'V#)4%('B'4)0' @'&,4) %$-/14&#-) #%'2(0#4&(0'98' /4% (#)'
V#)4%(@'4)0'4//($(,4&(0'98'41&-3"-%3"-, 8B4 &#-):'?-$(/1$4,'4)0'/($$1$4,'9#-$-58'
@CBBcOBDOEBP
@OQ:N41)&'Nm6'?/=,08('N=:"X<Y'3"-%3"-,8$4&#-)'4)0")1/$(4,'4//121$4&#-)D'
#)%0#5"&%'.,-2'%#) B($S#245#)5:'_#-/"(2'>-I';,4)%'@CB@cTCD@®T

@OU: N"10(,$4)0'W6'Y-)%-)'=6">(5(,'<:'RO() &# .#/4&#-)'4)0'["4,4/&(,#\4&#-)"-.'4'
50)(,4%' )1/$(4," &,4)%$-14&#-)" %#5)4$" #)' %#5)A$#)5" 3,-&(#)%:" ?-$(/1$4," /($$'
@CCUcOBDMRC

@OA: =04/"#26'G1V104'26 [#%" " #O4'X:SE-" - *(#%&#)5'2(/"4)#%2%' .-, ) L/$(4,
#23-,&'-.'"?2=K'V#)4%(D'34%%#+('0#..1%#-)'-.'4'2-)-2(,'4)0' 4/ &#+('&,4)%3-,&'-.'4'
0#2(,:'X?_a'm'BAAACBUDPOTRU:

@TC: 2(9,4&1'h6";(%.4#5\#' h:'L-E'X<YB" @'4/&#+4&%#-)'[-)&,-$%'1($$'3,-$#.(,4&H-)’
4)0'/($$'0(4&"D'R%'%19/($$1$44$#\4&H#-)'&"('4)%E(,2' N($$'N8/$(' @ CCAcUDBB"U
QP!

@TB: K-,&(,'S=6'W-)-5"1('Wm:'N8/$#)'_B'4)0'NWYBD')1/$(4, $-/4$t\4&#-)' 4)0'
13%&,(42',(51$4&-,%:'K,-5'N($$'N8/$('<(%'@CCOcPDIDP

@QT@:M4+(&' a6' K#) (%' m:' K,-5,(%%#+(' 4/8#+48&#-)' -.' N8/SHINBVB' /--,0#)4& (%'
(&,8'&-"2#&-%#%:"W(+($-32()&4%$/($$'@CBCcBHIMPOO

@TO: M4+(&'ab'K#)(%'m:'=/&#+4&#-)-.'[8/$#)' *BIOVB'%8)/",-)#\(%'(+()&%'#)'&" ('
)1/$(1%'4)0'&"('/8&-3$4%2'4& 2#&-Y%o#%:' M'N($$'_#-$'@CBCCcBRAD@TQ

@TT: 14$%" >6' ?4,5-$#%' >>6' Y-,)9$1&™ >:' K"-%3"-,8$4&#-)" -.' &"(' /8/$#)' 9B
18&-3%4%2#/" (& () &#-)'%(71()/('98'2#&-5() *4/&#+4&(0'3,-&(#)'V#)4%('4)0'KS$]:'?-$'
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