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Appendix A
Color Figures

Cells Embryoid Bodies

Daley Figure 1. In vitro differentiation of embryonic stem (ES) cells into embryoid bodies.

Left panel shows undifferentiated ES cells growing on mouse embryonic fibroblasts. Removal of the ES cells from the feeder cells and
dispersal into semi-solid media or growth in hanging drop cultures initiates aggregation of cells and spontaneous differentiation. The
resulting cystic structures, called embryoid bodies, grow in size over time and support locally organized tissue structures. In the right
panel, arrows indicate blood islands consisting of hemoglobinized erythrocytes, mimicking the formation of similar structures in the
developing yolk sac of the murine embryo.

Tail Tip Cell - Daley Figure 2. Treatment of genetic
P immune deficiency in the mouse by

_ e ) : therapeutic cloning.
i E The Rag2~”~mouse lacks all Band T

Enucleated
oocyte

cell function as a result of homozygous
deletion of the Recombinase Activating
Transplant  Gene 2 (Rag2). Cells from a clipping of
the mouse tail were cultured briefly.
Nuclear Using micromanipulation, the nucleus
of a tail-tip cell was removed and
Transfer ‘ HSCs inserted into a donor egg, whose own
nucleus had been removed by
f micromanipulation. The reconstructed
. zygote underwent cleavage and
Elflbry(]ld. B?dy development to blastocyst stage, after
Differentiation § .. which the cells of the inner cell mass
@ were removed and placed in culture,
Cultured forming an ES cell line with genetic

. ; ——
Blastocyst \ Gene Correction / equivalence to the Rag2’~mouse.
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One of the two defective Rag?2 alleles

* - > * was replaced with an intact copy by

homologous recombination, generating

Ragz'l' Ragz+/’ arepaired ntESRa92+- cell line. These

ES Cells ES Cells cells were differentiated in vitro into
hematopoietic stem cells, and used to
transplant irradiated immune-deficient
Rag2~~recipients. Engrafted mice
showed restoration of T and B cell
populations and production of serum
immunoglobulin, demonstrating the
feasibility of combined gene and cell
therapy (therapeutic cloning; Rideout et
al?’).
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Nagel Figure 7 (in Atweh et al).
Correction of sickle cell pathology
by T87Q-globin containing
lentivirus-transduced BERK and
SAD marrow.

Nomarski optics microscopy of red
cells from mice transplanted with
either (top) mock- or (bottom) T87Q-
globin lentivirus-transduced BERK
bone marrow cells under 5% pO,

3 months after transplantation.
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sickle red cells from recipients of
mock-transduced and T87Q-globin
transduced BERK or SAD bone
marrow under 5% or 13% oxygen
conditions, respectively.43 Error bars
indicate SE; *, P=.01; 1, P=.03.
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Hb concentration of red cell lysates.

Time courses of Hb polymerization in
lysates were performed at various
concentrations by the temperature
jump method: open triangle: a mouse
recipient of mock-transduced SAD
marrow; close square, lysate from a
mouse recipient of bT87Q-globin
transduced SAD marrow; open circle,
a mouse recipient of mock-transduced
BERK marrow; closed circle, a mou se
recipient of bT87Q-globin transduced
BERK marrow.

Reprinted with permission from
Pawliuk R, Westerman KA, Fabry ME,
et al. Correction of sickle cell disease
in transgenic mouse models by gene
therapy. Science. 2000;294:2368-71.

Melo et al Figure 1. Structure of the p210  BerAd!
fusion protein and mechanisms of
leukemogenesis.

Some of the important functional domains on the
Bcr and Abl moieties are shown: in Ber, the
dimerization domain (DD), the Y177
autophosphorylation site for adaptor protein
binding, the phosphoserine/phosphothreonine-
rich sequences(P-S/T) on the SH2-binding
domain, and the region homologous to Rho
guanidine nucleotide exchange factors (Rho-
GEF); in Abl, the Src-homology SH2 and SH3
regulatory domains, the tyrosine kinase (SH1)
domain where binding to ATP and substrate
takes place, 1 of the 3 nuclear localization signal
(NLS), 1 of 3 DNA-binding, a nuclear export
signal (NES) and 1 of 2 actin-binding domains.
Disruption of the tightly regulated tyrosine
kinase activity of Abl by dimerization of the
protein effected by BCR first exon sequences
(indicated by the arrow) results cellular
responses that characterize the leukemic
phenotype.
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Plasma Membrane

Melo et al Figure 2. Targets for molecular therapy.

Each target is numbered and marked with a “target” sign. 1. The SH1 or tyrosine kinase domain of Bcr-Abl: its activity can be inhibited by
signal transduction inhibitors, such as imatinib mesylate or adaphostin. 2. The dimerization (coiled-coil) domain of Bcr-Abl: deletion/
mutation or blocking of this domain with peptides that prevent oligomerization renders Bcr-Abl nontransforming. 3. Heat-shock protein 90
(Hsp90): Hsp90 functions as chaperone that maintains the stability of the Bcr-Abl protein; antagonists of Hsp90, such as geldanamycin,
destabilize Bcr-Abl and promote its proteasomal degradation. 4. BCR-ABL mRNA: synthesis of the Bcr-Abl oncoprotein may be sup-
pressed by inhibiting BCR-ABL mRNA by either antisense oligonucleotides, SiRNA molecules, ribozymes or DNAzymes. 5. The SH3
domains of the adapter proteins Grb2 or CrkL: synthetic peptides that bind to these domains “uncouple” Bcr-Abl from downstream
signaling pathways. 6. Farnesyl transferase: inhibitors of farnesyl transferase suppress Ras signaling by preventing the attachment of a
farnesyl group to Ras; farnesyl groups are essential for the normal functioning of Ras since they tether these G-proteins to the plasma
membrane. 7. Mek (MAPK or ERK Kinase): Bcr-Abl constitutively activates the Ras-Raf-Mek-Erk pathway; Mek inhibitors may be useful
for inhibiting this mitogenic cascade 8. PI-3 kinase: PI-3 kinase associates with Bcr-Abl and undergoes activation as a result of tyrosine
phosphorylation; PI-3 kinase cell signaling may be inhibited with compounds such as wortmannin or LY294002, resulting in apoptosis by
activation of Bad (proapoptotic) via Akt and its dissociation from Bcl-X_ (antiapoptotic). 9. mTOR: this PI-3 kinase effector and two of its
substrates, ribosomal protein S6 and 4E-BP1, are constitutively phosphorylated in a Bcr-Abl-dependent manner; the pathway can be
inhibited by rapamycin.

B > 4log reduction ® 3log®2log <2log ™ No CCyR Melo et al Figure 3. Estimated log-reductionof ~ BCR-ABL
———————————— | transcripts after 12 months of first-line therapy by

100 [ treatment arm.

Whereas an estimated 39% of all patients on imatinib

| achieved a = 3 log reduction in BCR-ABL/BCR ratio at 12
months (20% had a = 3 to < 4 log reduction, 19% had a =4
log reduction), only 2% of patients on interferon (IFN) +
cytarabine (Ara-C) achieved this molecular response within

g

% of all patients
(=)

40 3log 12 months (P < .001).
20 4 lo;
3 L ! .
Imatinib IFN+Ara-C
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Braziel Figure 1. An example of a real time quantitative fluorescence RT-PCR assay (Q-RT-PCR) for detection of minimal
residual disease (MRD) in chronic myelogenous leukemia (CML).

(A) The graph shows a typical standard curve, generated by Q-RT-PCR of a series of serial dilutions of a BCR/ABL (+) cell line. BCR/
ABL transcripts in RNA from clinical samples are quantitated by comparison to this standard curve. p210 and p190 BCR/ABL transcripts,
in both cell line standards and patient samples, are normalized to G6PDH housekeeping gene. The fluorescence signal generated during
the PCR process is proportional to the starting quantity of BCR/ABL template, and is detected by a fluorimeter in the instrument. The
PCR reaction is monitored in real time, during the geometric phase of the reaction; data from the linear and plateau phases are not used.
The standard test will detect 1 BCR/ABL (+) cell in 10° normal cells. (B) Increased analytical sensitivity of 1 (+) cell in 1087 normal cells
can be obtained by concentration of sample RNA used in the analysis.
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(LIBRARY)

cDNA Spotted Array

Reference

Shipp Figure 3 (in Braziel et al). Oligonucleotide versus cDNA microarrays.

Reprinted with permission from Ramaswamy S, Golub TR. DNA microarrays in clinical oncology. J Clin Oncol. 2002;20:1932.
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Shipp Figure 4 (in Braziel et al). Unsupervised versus supervised learning.

Reprinted with permission from Ramaswamy S, Golub TR. DNA microarrays in clinical oncology. J Clin Oncol. 2002;20:1932.

A $-Adenosyl-

Methionine
(SAM) Profeins
CH3-Acceplor
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$-Adenosyl-  REMETHYLATION

Homocysteine Methionine
GH] Serine
THF DHF
Choline ) BS 1
“f CH3-B12 Glycine Thymidylic acid
TS

Homocysteine MethyleneTHF

Adenosine - R

- Serine MethyITHF wyvridylic aci
MTHFR
TRANSSULFURATION  Cystathionine
Uridylic acid
B6
a-Ketobutyrate Cysteine

Green Figure 1 (in Carmel et al). Major pathways for remethylation and transsulfuration of homocysteine and related metabolic

pathways, showing substrates, cofactors and enzymes.

Abbreviations: MS, methionine synthase; CbS, cystathionine beta synthase; MTHFR, methylenetetrahydrofolate reductase; DHFR,

dihydrofolate reductase; TS, thymidylate synthase; THF, tetrahydrofolate.
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Bone Endosteum Bone Marrow Blood Vessel

*
SDF
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v

Degraded
SDR1

Mesenc | Mycloid progenior @

Osteocyte  Progenitor Stromalcell  Oskeoclast Oskeoclastine utrophil Stemeoell  Meurophil Endothelial cell

Lapidot Figure 1 (in Cottler-Fox et al). A model for stress-induced mobilization.

DNA-damaging chemotherapy drugs such as Cy and inflammatory cytokines such as G-CSF first induce a transient increase in SDF-1
levels within the BM as part of the alarm situation. Next, G-CSF directly and indirectly (via secretion of IL-8, SDF-1, and other factors)
triggers neutrophils to proliferate and release proteases such as elastase, cathepsin G, and proteinase 3. In parallel, proliferation and
activation of osteoclasts, which release the mobilizing chemokine IL-8 and secrete MMP-9 in response to SDF-1 stimulation, take place.
The massive inflammatory proteolytic enzyme activity leads to degradation of stem cell anchorage and retention signals (VCAM-1 and
SDF-1), inactivation of G-CSF, and remodeling of the BM extracellular matrix. MMP-9 mediates shedding of membrane-bound SCF,
which together with proteinase 3 induces progenitor cell proliferation and CXCR4 upregulation, followed by partial inactivation of CXCR4
and c-kit by the proteolytic machinery. These sequential events, which are repeated and intensified after each cycle of G-CSF stimula-
tion, orchestrate the egress of progenitors from the BM into the circulation.

Abbreviations: BM, bone marrow; CXCR4, CXC chemokine receptor 4; Cy, cyclophosphamide; G-CSF, granulocyte colony-stimulating
factor; IL-8, interleukin-8; MMP-9, matrix metalloproteinase 9; SCF, stem cell factor; SDF-1, stromal-derived cell factor-1; VCAM-1,
vascular cell adhesion molecule 1.
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DiPersio Figure 3 (in Cottler-Fox et al). Effect of granulocyte
colony-stimulating factor (G-CSF) on mobilization of
leukocyte subsets in normal donors ( n=100).
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Endothelial cell Shear stress ‘L ﬁ,:l D Aad Platelet to

to Platelet: Endothelial cell:
PAF ‘/\"Y'/\') IL-1B

ROS F'/\‘“l’&‘”& o RANTES

NO VEGF
Prostacyclin Platelet sequestratlon Angiopoietin

Cellular receptors involved in mediating platelet-endothelial interactions:

Plaletet: GP1b, GPIlIb/llia, CD40L, P-selectin, CD47, CD36
Endothelial: E-selectin, P-selectin, PECAM-1, ICAM-1, avB3, TSP-1, CD40

Aird Figure 1 (in Warkentin et al). Schematic of interactions between platelets and endothelial cells.

Shown are three endothelial cells, a number of small platelets, and a representative monocyte. Vertical arrows indicate soluble molecules
that are released by one cell type and signal in the other. Curved and horizontal arrows indicate platelet-leukocyte cross talk and shear
stress, respectively, both of which may impact on the nature of endothelial-platelet interactions. At bottom are platelet and endothelial
receptors that have been implicated in mediating interactions between these two cell types.

Abbreviations: PAF, platelet activating factor; ROS, reactive oxygen species; NO, nitric oxide; IL-1, interleukin-1; VEGF, vascular
endothelial growth factor; GP, glycoprotein; PECAM-1, platelet endothelial adhesion molecule-1; ICAM-1, intercellular adhesion molecule-
1;TSP-1, thrombospondin-1.
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Warkentin Figure 4. Primary and secondary structure of PF4 in relation to HIT neoepitopes.

(Top) A 3-dimensional representation of the PF4 tetramer is shown, indicating the 2 neoepitope sites identified by Li et al.® The “ring of
positive charge” formed by the lysine residues in the C-terminus of PF4 (light blue) and other lysine and arginine residues (dark blue) is
also shown. (Bottom) The linear sequence of the 70—amino acid polypeptide of a single PF4 molecule is shown. Four such polypeptides
combine to form the PF4 tetramer. PF4 is classified as a member of the C-X-C subfamily of chemokines because of its cysteine -
leucine, ;-cysteine, , sequence.

Abbreviations: PF4, platelet factor 4.
Adapted with permission from Li et al.
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Rand Figure 6 (in Warkentin et al). Structure of human plasma B,GPI.

(A) Ribbon model of 3,GPI based upon crystal structure: the protein is composed of an extended chain of 5 SCR domains having a
“fishhook” appearance. The structure of SCR domain V deviates from the standard fold of the 4 other domains and forms the putative
phospholipid-binding site. B-strands are shown in red and helices in green.

(B) The structural data suggest a simple membrane-binding mechanism in which the cationic patch of domain V has an affinity for anionic
phospholipid. The stretch of Ser311 to Lys317 forms a hydrophobic loop that inserts into the lipid bilayer and positions Trp316 at the
interface region between the acyl chains and the phosphate headgroups of the lipids, thereby anchoring the 3,GP!I in the membrane.

Current data support the hypothesis that aPL antibodies reactive against B,GPI mainly recognize epitopes on domains I and Il and that
antibody-mediated dimerization of B,GPI markedly increases the affinity of B,GPI for phospholipid.

Reprinted with permission from Bouma B, de Groot PG, van den Elsen JM, et al. Adhesion mechanism of human beta(2)-glycoprotein |
to phospholipids based on its crystal structure. EMBO J. 1999;18:5166-5174.

Abbreviations: aPL, antiphospholipid; 3,GPI, 3,_glycoprotein I; SCR, short consensus repeat.

600 — A A A Dainiak Figure 1 (in MacVittie et al). Energy
‘ 1\ distribution from Little Boy.
< > Shown are the amounts of heat, blast force, and
< > radiation released at the hypocenter and at
= various distances from the hypocenter after

Altitude
(m)

detonation of a Uranium-235 bomb (Little Boy) on
August 6, 1945, at an altitude of 580 meters. The
amount of power was approximately 15 kilotons
of TNT.

: H (|)centcr l

yp 4
Distance (km)

— Heat (cal/cm)  99.6 6.3 1.8

— Blast (m/sec) 280 28

— Radiation:

Gamma 35 0.07
Neutrons 6 0
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Rand Figure 8 (in Warkentin et al). Mechanism of lupus anticoagulant effect—role as surrogate marker.

(A) Anionic phospholipids, predominantly phosphatidylserine (negative charges), serve as potent cofactors for the assembly of 3 different
coagulation complexes—the TF-Vlla complex, the IXa-Vllla complex, and the Xa-Va complex—and thereby accelerate blood coagulation.
The TF complex yields factors IXa or factor Xa; the IXa complex yields factor Xa; and the Xa formed from both of these reactions is the
active enzyme in the prothrombinase complex that yields factor Ila (thrombin), which in turn cleaves fibrinogen to form fibrin.

(B) Lupus anticoagulant effect. aPL antibody-3,GPI complexes can prolong the coagulation times, compared with control antibodies,
when there are limiting quantities of anionic phospholipid available. This effect occurs via antibody recognition of domains | or Il on the
B,GPI, which results in dimeric and pentameric IgG- and IgM-B,GPI complexes (such as the IgG antibody-3,GPI complexes shown)
having high affinity for phospholipid via the cofactor's domain V. These high-affinity complexes reduce the access of coagulation factors to
anionic phospholipids, thereby resulting in a “lupus anticoagulant” effect in conditions where the antibody-cofactor complexes have
sufficiently high affinity.

(C) Annexin A5, in the absence of aPL antibodies, serves as a potent anticoagulant by crystallizing over the anionic phospholipid surface,
shielding it from availability to bind coagulation proteins.

(D) aPL antibody-mediated disruption of annexin A5 shield. aPL-B,GPI complexes with high affinity for phospholipid membranes disrupt
the ability of annexin A5 to form ordered crystals on the phospholipid surface. This defective crystallization results in a net increase of the
amount of anionic phospholipid available for promoting coagulation reactions.

Abbreviations: aPL, antiphospholipid; B,GPI, 3,_glycoprotein I; TF, tissue factor.

Patient target cells Childs Figure 12 (in Storb et al). Allogeneic
T cells identified in renal cell carcinoma
4 (RCC) patients with a graft-versus-tumor
N Fibroblast (GVT) effect
Donor CD8*T-cells « \
' z( @) Hematopoietic
mHa reactive _._‘:.‘,.-V / cell
{broad expression) 3 [PTPPI.
o
Tumor antigen
restricted [CETTETPERFRTTS =
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Kuehl Figure 2 (in Barlogie et al). Multistep molecular pathogenesis of monoclonal gammopathy of undertermined significance
(MGUS)/multiple myeloma (MM) tumors.

Defined stages of pathogenesis are depicted, with arrows indicating potential pathways. The approximate timing of several clinical
features and oncogenic changes are depicted as thick horizontal lines, with dashed regions reflecting some uncertainty as to the precise
time that these changes occur. The vertical line that separates primary and secondary translocations is meant to depict the cessation of
IgH switch recombination and somatic hypermutation during B cell maturation.
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Barlogie Figure 8. Superior survival with Total Therapy Il (TT Il) versus Total Therpay | (TT I) in patients without cytogeneti c

abnormalities (CA).
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Barlogie Figure 9. SWOG
9321.: allotransplant arm
compared to autotx/
VBMCP combined.

Barlogie Figure 10. Mini-
allotransplant: Influence
of timing: better outcome
with mini-allotx applied

for consolidation after
melphalan (MEL) 300-
based autotransplant than
for salvage.

Barlogie Figure 11.Total
Therapy II: adverse
prognostic implications of
metaphase-defined
compared to FISH-defined
del 13.
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3-Year Barlogie Figure 12. Tandem autotx (Total Therapy Il) versus

100% = Ao Txnugﬂ 2 ?555?3‘1‘80) auto/mini-allotx in myeloma with CA13/hypodiploid
% Auto Tx 27 101 56% (41,71) abnormalities.
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160 Median Barlogie Figure 13.Total Therapy |: cytogenetic abnormalities
% Deaths N  Mos (CA) at relapse associated with poor prognosis.
] NoCA atAny Time 26 51 79
CA Pre-Study Only 17 21 39
80 < Other CA 17 18 24
% | CA 13 or Hypodiploid 27 28 9
1 1
3 6 1
Years from Time of Relapse 2

Barlogie Figure 14.
Multiple myeloma
including large
plasmacytoma distal right
clavicle (arrows).

FDG PET
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Revised Trial Design Deletion 13 35 v
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50 mi Q0D x 10 } Add DE X with =1 W:IB 46 48
Cycled Prior THAL 92 a3
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e
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6-Month
S0 Platelets <100,00 E“ﬂ’ am E"ﬂ?a%"
atelets <100,
36 mo/d x 200 100%- Platelets 210000  21/43 0%
40.0%
20.0% 80%1
P =0.041
0.0% 60%-
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P =.0001
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C. Cumulative % M-Protein Response
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D. Grade >2 Thrombocytopenia
(<50,000/ pL)

Barlogie Figure 15.
Thalidomide salvage
therapy: cytogenetic
abnormalities (CA)
associated with poor
prognosis.

Barlogie Figure 16.
Revimid & Phase Il trial for
relapsing myeloma
(Arkansas 2001-44).
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Parameter % of Patients Barlogie Figure 17.

Age > 60 yr 61 100% Velcade @ + thalidomide for
posttransplant relapse
B2M 2 4 mg/L 61 80% (Arkansas 2001 ).
LDH >190 IUL 43 8 = 2%
Abnormal cytogenetics 78 g 60%) u  Bo%
a o 75
Deletion 13 52 5 40% R
Prior therapy > 60 mo 37 2 m CR
Prior autotx 100 20%1
1 | 72
SN 0%
Prior THAL 78 1 2 3 4 5 6 7 8
Prior VEL 0 Cycle
A. Patient characteristics n=48 B. Cumulative % M-protein response by cycle
12-Month 12-Month
Deaths N Estimate Events N  Estimate
No CA 0 1" 100% (100,100) No CA ;| 90% (71,100)
CA13/Hypo 9 29  59% (37,81) Other CA i1 27% (0,56)
Other CA 5§ 1" 42% (7,77) CA13/Hypo 181 21% (1,40)
100% p— E BES—— 100 -
80% 80
60% | 60%:
1 ) D ]
40% 40%
20% 20%
0 3 6 9 12 15 ™ 3 6 8 12 15
C. Overall survival by cytogenetics D. Event-free survival by cytogenetics

Barlogie Figure 18. Gene
expression profiling.
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-30 28 20 48 10 08 Q08 0% 10 1§ ”sn
o Hormaieed Exnreasion
Actual Predicted
— L e— ponse
0 -2 <10 9% 0 05 @D 08 18 15 e % No R‘s Rm““
by SRS Sy No Response 17 2
Response | 3 18
A. In vivo drug effects B. Response prediction
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B High Risk ALL
[ Standard Risk ALL

N R

ESTs, Moderately similar to lamina associated polypeptide 1C, W31604
Human clone 23893 mRNA, complete cds, W53000

Major gastrointestinal tumor-associated protein GA733-2 precursor, W37705
ESTs weakly similar to ALU subfamily J warning entry, W39125
ESTs.AAO044205

CCAAT-binding transcription factor subunit A, W20089

Lim domain protein, AAO45673

Pleiotrophin AA5487181

ESTs AA488423

SEC61A1 Protein transport protein SEC61 alpha subunit isoform 1, W39402
AXL receptor tyrosine kinase, W47643

ESTs W38546

ESTs AAO46716

ESTs AA058352

Group Xl secreted phosoholipase A2 AL520731

Selectin P (granule membrane protein 140kD, antigen CD62),NM_003005
ESTs, weakly similar to 138022 hypothetical protein, W32131
ESTs,AA569509

C sub BOK-H,NM_002743

iES‘:rs.HOSOSS

Protein kinase C substrate BOK-H . NM_002743

Homo sapiens elF-1A, Y isoform (EIF1AY) mRNA, complete cds, NM_004681
Inhibitor of DNA binding 2, dominant negative helix-loop-helix protein, NM_002166
SEC61A1 Protein transport protein SEC61 alpha subunit isoform 1, W39402
AXL P tyrosine ki W47643
Calcium-sensing receptor (hyg juric hyp
ESTs WO7715

Tumor necrosis factor receptor suparfamily, member 11b, osteoprotegerin (OPG) AA037313
ESTs AA137196

TBX3 T-box 3, N92992

Mo significant match

ESTs AA032031

Human mRNA for KIAADO35 gene, partial cds AAO37820

ESTs AA135769

Human MaxiK potassium channel beta subunit mMRNA, complete cds AA029299

Norrie disease, Hs. 2839 NM_000266

Cathepsin L NM_001512

ESTs, Weakly similar to KO7A12.1 [C.elegans] W17303

ESTs, kly to 138022 hypothetical protein, W32737

1. severe neonat, W56898

Relative expression level: 0.25 0.5 1 2 4

Carroll Figure 3. A) Hierarchical cluster analysis of the 20 best array elements discriminating standard risk and high risk as
determined by T-test. B) Hierarchical cluster analysis of the 20 best array elements discriminating standard risk and high risk as
determined by Infoscore. Modified with permission from reference 41.
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8=

—— Multipotent Stem Cells:
—  Hemangioblast-Like
PKCy, TS5 Suppressor,

TGFp B4. BMP 1/2/4, SK1.

PML, HOX, FLKI1,
KIT, EPOR, Integrin A3

Lymphoid:

Villin, Ezrin Kinase
Substrate
CD19; IgM: Blk;
CD79a; BCLT;
P53 response gene
2: Viral-Induced

Genes

Perturbed RAS/MAPK
ignaling (Environmental
Exposures?)

Acid Ceramidase
Endothelial Cell GF
CCRI1; TYRO BP;

MAPKAPK3
CAAX Prenylation; RAS
Methyltransferase PCMT1

Mew]  AASLINEREDK B | Kome | e [ o | e | o | ctcw | Bom | iaNd e o e
Willman Figure 8 (in Carroll et al) . A. Three intrinsic biologic clusters of infants were distinguished by VxInsight and thr ough

PCA (not shown). In each cluster, each individual patient is represented by a pyramid. B. Each case was queried for the
presence of ALL (white pyramids) vs. AML (green pyramids) morphology (appreciated better in Figure 1C, to the right) and the
presence of chromosomal rearrangements involving the MLL gene (shown as blue pyramids). C. ANOVA was used to identify
the most statistically significant genes that were unique to each cluster and which could be used to distinguish each cluster.

S2 (T ALL)

Willman Figure 9 (in Carroll et al). VxInsight: ALL.
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CTL; NK (ﬁ’ ﬁ

THF-Family Death Receptors

Mitochondria

Reed Figure 10 (in Carroll et al). Apoptosis pathways. Some of the better-defined apoptosis pathways are depicted. FLIP, Bcl-2 /
Bcl-XL, and IAPs suppress specific steps in the extrinsic, intrinsic, and convergence pathways, respectively.

HIV Reverse
Transcriptase
Inhibitors

Viral RNA

/ Viral dsDNA
Viral DNA Preintegration

TRANSCRIPTION Complex
3 Viral RNA HIvV [ _,;;\ ;,‘"\\
ENTRY Integrase
== 2 bt / Assembly
11 @
NN N R
5 Viral e
Viral RNA 4
INTEGRATION 45 s
NN Pl i -.-'de‘
CD4 Receptor { B 5 " g TS r\,\) Translation J X HA9Ng

B2~

Chemokine l Viral mRNA [ ] e,

C t .

S Activation N\} @.’

- ‘o_s i

S— _ VIRAL PROTEIN
HIV Protease PROCESSING

Inhibitors e

r'-. .‘

o B3
‘

Y g
"..".l

Volberding Figure 1. Stages of human immunodeficiency virus (HIV)-1 life cycle targeted by anti-HIV drugs.
Reprinted with permission from Gulick RM. Topics HIV Med. 2002:10(4). The International AIDS Society—USA
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2D-cluster using
46 B-and T-cell

typical genes T-cells HRS cells

Stein Figure 1 (in Diehl etal). Two-dimensional cluster analysis of 15 B-cell lines, 9 T-cell lines, and 5 classical Hodgkin's

lymphoma cell lines (3 of B-cell type and 2 of T-cell type) employing 46 genes highly characteristic for their expression in al |
types of B cells (except plasma B cells) and T cells, respectively. High gene expression is indicated in red, low or absent gen e
expression in blue.

2D-cluster analysis employing 29 genes differentially expressed cHL
cell lines of B- and T-cell type

B-cell type cHL T-cell type cHL

Stein Figure 2 (in Diehl etal). Two-dimensional cluster analysis of the 5 classical Hodgkin’s lymphoma cell lines (L1236, L428
and KM-H2 [B-cell type]; L540 and HDLM-2 [T-cell type]) using 29 genes that are statistically significantly different expressed
(Student t-test, P-value cutoff .05 including correction by Benjamini and Hochberg False Discovery Rate) between B-cell and T-
cell type classical Hodgkin lymphoma cell lines.
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2D-cluster using
46 B- and T-cell
typical genes

HRS and PL cells T-cells

Stein Figure 3 (in Diehl et al). Two-dimensional cluster analysis of the same 15 B-cell lines, 9 T-cell lines, and 5 classical
Hodgkin’s lymphoma cell lines using the same 46 highly B-cell and T-cell characteristic genes and the same as in Figure 1. In
addition, 5 plasmacytoma cell lines were included to analyze their relation to classical Hodgkin lymphoma cell lines.

2D clusler analysis using 216 genes
differentially in HRS cells and

plasma cells cHL cell lines

(8- and T-cell

Stein Figure 4 (in Diehl et al). Two-dimensional cluster analysis of 5 plasmacytoma cell lines and 3 classical Hodgkin’s

lymphoma cell lines of B-cell type (L1236, L428, and KM-H), which was generated by application of 216 genes that were
significantly different expressed between both lymphoma entities (Student t-test, P-value cutoff .00005 without multiple testing
correction).
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fold change Genes Accession# fold change Genes Accession#
A5 'Eo -5 0 +5 Chemokines/Cytokines/Growth factors _15 -10 '? 0 +5 Chemokines/Cytokines/Growth faclors
Lymphotoxin a M18441 = Regulators of apoplosis
e — | cx3cLt UB4g7 IEX-1 $81914
| — Interleukin-13 (N} U320 Bel-xL 223115
== MIP-1a M23178 A1/BfI-1 U29630
P et GM-CSF M13207 CD95 XB3717
= MDC ICCL22 (N) usan c-lAP2 u4sare
= Interleukin-6 Y00081 TRAF1 U19261
— 309/CCLY M57506
ﬂ: TNF-a X02810 Smnakng
[ - Te21 (N) AA16TO28
| Coill surface receplors ABIN (N) D30755
| EMR1(N) XB1479 PKC-d (N) D10495
| cpss U04343 SMADT AF010183
| CD44(N) LOS421 LSP1(N) M33552
IL15Ra U31628
CcD&0 X60592 Transcription factors
CCRT L31584 IRF-1 L05072
Spi-B (N) X660T9
Cail adhesion molcups STATSa (N) U43185
ICAM-1 M24283 NF-kB2/ p100 $76638
‘ cDs3 211687 LITAF (N) U77396

Stein Figure 8 (in Diehl et al). NF- kB—dependent gene profiling in HRS cells (L428 cells [black bars] and HDLM2 cells [red bars]).
Potential target genes, which fit the criteria for decreased/increased genes upon NF-kB inhibition in both cell lines, are grouped based on

their molecular functions.

Reprinted with permission from Hinz M, Lemke P, Anagnostopoulos |, et al. Nuclear factor kappaB-dependent gene expression profiling
of Hodgkin’s disease tumor cells, pathogenetic significance, and link to constitutive signal transducer and activator of transcription 5a
activity. J Exp Med. 2002;196:605-617.by copyright permission of The Rockefeller University Press.

71 Early stages
64 Intermediate stages

59 Advanced stages

freedom from progression

w ¥ ¥ ¥ i

0 12 24 36 48 60 T2

GHSG 2001 Months from randomization

Diehl Figure 9. Kaplan Meyer curves for freedom from
progression (FFP) and for early (HD7, arm B, 289 patients),
intermediate (HD8, 1138 patients), and advanced (HD9, arm C,
466 patients) Hodgkin's lymphoma patients according to the
experience of the German Hodgkin’s Lymphoma Study Group
(GHSG) in 2001.

616
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Intermediate stages

Advanced stages

Overall survival

12 24 36 48 60 72

GHSG 2001 Months from randomization

Diehl Figure 10. Kaplan Meyer curves for overall survival
(OS) for early (HD7, arm B, 289 patients), intermediate (HD8,
1138 patients), and advanced (HD9, arm C, 466 patients)
Hodgkin’s lymphoma patients according to the experience of
the German Hodgkin's Lymphoma Study Group (GHSG) in
2001.
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RANDOM VS. SELECTED CLONAL EXPANSION

A B ¢€ D E E ¢
Random expansion Antigen f BCR - selected expansion
c D E A B € D E E

@< 0< 0L <

Chiorazzi Figure 1 (in Keating et al). Clonal expansions that could occur after random versus antigen/BCR-selected cellular
triggering.

Pre-leukemic Phase Leukemic Phase
Repetitive stimulation Further stimulation + occurrence of distinct
by foreign or auto antigen chromosomal alterations
o * = del 12914 @@

Dedetion ’
. @9 l 9¢¢ :hudq:udnl ‘
© T Teve

Chiorazzi Figure 3 (in Keating et al). Model for the development and evolution of B-CLL cells.

See text for description. Note that the specific chromosomal changes are illustrations of the principle of clonal diversification; their
presence and sequence of occurrence are not to be taken literally.
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2a.

Central Coordination

Central r‘e.F'stry

Group A Grow B Grouwp C
Clear Contraindication

Clear Indication Uncertain
to ASA benefit/risk ratio for ASA
Cohort for ASA PLACEBO Cohort for
Evaluation of 100 mg daily Evaluation of

Natural History Natural History

Tognoni Figure 3 (in Barosi/Spivak et al). Design of the
European Collaboration on Low-dose Aspirin in Polycythemia
Vera (ECLAP) study.
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2b.

HLA- A2 Male skin explant,
co-cultured with AZ-HY specific CTL clone

o

P T

Dickinson Figure 2 (in Barrett et al). In situ localization of
mHa-specific cytotoxic T lymphocytes (CTLs) in the skin
explant assay.

Skin sections of an HLAA2 male individual were incubated with
autologous peripheral blood mononuclear cells (PBMCs)—data
not shown, or with H-Y- or HA-1-specific CTLs.

Figure 2a. H-Y-specific CTLs showing grade IV reactions.

Figure 2b. Skin sections incubated with FITC-conjugated CD8
antibodies (green) plus APC-conjugated (red) tetrameric HLA-A2-
H-Y peptide complex (H-YA2 tetramer)—analyzed by confocal
microscopy

Figure 2c. Mild histopathological changes induced by HA-1-
specific CTLs.

Reprinted with permission of the Nature Publishing Group (http://
www.nature.com).44
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0.80 Hematological progression 57/1638 (3,5%)
0 75 = All cause mortality 164/16386 (10.0%)
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Event-free Survival

Tognoni Figure 4 (in Barosi/Spivak et al). Probability of death,
cardiovascular death, and hematological progression-free
survival of 1638 patients with polycythemia vera recruited in
the European Collaboration on Low-dose Aspirin in
Polycythemia Vera (ECLAP) study.
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