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DISCLAIMER	  	  
THIS	  PRESENTATION	  IS	  STRICTLY	  CONFIDENTIAL	  AND	  IS	  BEING	  PROVIDED	  TO	  YOU	  SOLELY	  FOR	  YOUR	  INFORMATION.	  BY	  ATTENDING	  THE	  MEETING	  WHERE	  THIS	  
PRESENTATION	  IS	  MADE	  YOU	  AGREE	  TO	  BE	  BOUND	  BY	  THE	  FOLLOWING	  TERMS	  AND	  CONDITIONS.	  THIS	  PRESENTATION,	  WHICH	  HAS	  BEEN	  PREPARED	  BY	  
ARGEN-‐X	  N.V.	  (THE	  "COMPANY")	  MAY	  NOT	  BE	  REPRODUCED	  IN	  ANY	  FORM,	  FURTHER	  DISTRIBUTED	  OR	  PASSED	  ON,	  DIRECTLY	  OR	  INDIRECTLY,	  TO	  ANY	  OTHER	  
PERSON,	  OR	  PUBLISHED,	  IN	  WHOLE	  OR	  IN	  PART,	  FOR	  ANY	  PURPOSE.	  ANY	  FAILURE	  TO	  COMPLY	  WITH	  THESE	  RESTRICTIONS	  MAY	  CONSTITUTE	  A	  VIOLATION	  OF	  
APPLICABLE	  SECURITIES	  LAWS.	  
	  
For	  the	  purposes	  of	  this	  noIce,	  “presentaIon”	  means	  this	  document,	  its	  contents	  or	  any	  part	  of	  it,	  any	  quesIon	  or	  answer	  session	  and	  any	  wriSen	  or	  oral	  
material	  discussed	  or	  distributed	  in	  connecIon	  with	  this	  presentaIon	  either	  before,	  aVer	  or	  during	  the	  presentaIon	  meeIng.	  	  	  
	  	  
This	  presentaIon	  does	  not,	  and	  is	  not	  intended	  to,	  consItute	  or	  form	  part	  of,	  and	  should	  not	  be	  construed	  as,	  an	  offer	  to	  sell,	  or	  a	  solicitaIon	  of	  an	  offer	  to	  
purchase,	  subscribe	  for	  or	  otherwise	  acquire,	  any	  securiIes	  of	  the	  Company,	  nor	  shall	  it	  or	  any	  part	  of	  it	  form	  the	  basis	  of	  or	  be	  relied	  upon	  in	  connecIon	  with	  
or	  act	  as	  any	  inducement	  to	  enter	  into	  any	  contract	  or	  commitment	  or	  investment	  decision	  whatsoever.	  This	  presentaIon	  is	  not	  an	  offer	  of	  securiIes	  for	  sale	  in	  
the	  United	  States.	  The	  securiIes	  of	  the	  Company	  have	  not	  been	  and	  will	  not	  be	  registered	  under	  the	  US	  SecuriIes	  Act	  of	  1933,	  as	  amended	  (the	  “SecuriIes	  
Act”)	  or	  with	  any	  securiIes	  regulatory	  authority	  of	  any	  state	  or	  other	  jurisdicIon	  of	  the	  United	  States	  and	  may	  not	  be	  offered	  or	  sold	  in	  the	  United	  States	  unless	  
registered	  under	  the	  SecuriIes	  Act	  or	  pursuant	  to	  an	  exempIon	  from	  such	  registraIon.	  
	  
This	  presentaIon	  is	  made	  available	  on	  the	  express	  understanding	  that	  it	  does	  not	  contain	  all	  informaIon	  that	  may	  be	  required	  to	  evaluate,	  and	  will	  not	  be	  used	  
by	  the	  aSendees/recipients	  in	  connecIon	  with,	  the	  purchase	  of	  or	  investment	  in	  any	  securiIes	  of	  the	  Company.	  This	  presentaIon	  is	  accordingly	  not	  intended	  
to	  form	  the	  basis	  of	  any	  investment	  decision	  and	  does	  not	  consItute	  or	  contain	  (express	  or	  implied)	  any	  recommendaIon	  by	  the	  Company	  or	  any	  of	  its	  
directors,	  officers,	  employees,	  agents,	  affiliates	  or	  advisers.	  
	  	  
Certain	  informaIon	  in	  this	  presentaIon	  is	  based	  on	  management	  esImates.	  Such	  esImates	  have	  been	  made	  in	  good	  faith	  and	  represent	  the	  current	  beliefs	  of	  
applicable	  members	  of	  management.	  Those	  management	  members	  believe	  that	  such	  esImates	  are	  founded	  on	  reasonable	  grounds.	  However,	  by	  their	  nature,	  
esImates	  may	  not	  be	  correct	  or	  complete.	  Accordingly,	  no	  representaIon	  or	  warranty	  (express	  or	  implied)	  is	  given	  that	  such	  esImates	  are	  correct	  or	  complete.	  
	  	  
This	  presentaIon	  may	  include	  statements	  that	  are,	  or	  may	  be	  deemed	  to	  be,	  "forward-‐looking	  statements".	  These	  forward-‐looking	  statements	  can	  be	  
idenIfied	  by	  the	  use	  of	  forward-‐looking	  terminology,	  including	  the	  terms	  "believes",	  "esImates",	  "anIcipates",	  "expects",	  "intends",	  "may",	  "will",	  or	  "should",	  
and	  include	  statements	  the	  Company	  makes	  concerning	  the	  intended	  results	  of	  its	  strategy.	  By	  their	  nature,	  forward-‐looking	  statements	  involve	  risks	  and	  
uncertainIes	  and	  readers	  are	  cauIoned	  that	  any	  such	  forward-‐looking	  statements	  are	  not	  guarantees	  of	  future	  performance.	  The	  Company’s	  actual	  results	  
may	  differ	  materially	  from	  those	  predicted	  by	  the	  forward-‐looking	  statements.	  The	  Company	  undertakes	  no	  obligaIon	  to	  publicly	  update	  or	  revise	  forward-‐
looking	  statements,	  except	  as	  may	  be	  required	  by	  law.	  
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! CreaIng	  and	  developing	  therapeuIc	  anIbodies	  targeIng	  cancer	  &	  severe	  auto-‐immunity	  

! Technology	  suite	  yields	  mAbs	  with	  mulPple	  modes	  of	  acPon	  against	  complex	  targets	  

	  
! Pipeline	  of	  highly	  differenPated	  mAb	  therapeuIcs	  	  

! Demonstrated	  biological	  acIvity	  in	  early	  Phase	  1	  trials	  of	  ARGX-‐110	  and	  ARGX-‐111	  
	  

! ARGX-‐110	  (oncology):	  currently	  in	  Phase	  1b	  expansion	  study;	  data	  expected	  in	  2H	  2015	  

! ARGX-‐111	  (oncology):	  currently	  in	  Phase	  1	  study	  with	  data	  expected	  in	  2H	  2015;	  partner	  post-‐Phase	  1	  

! Radically	  new	  mechanism	  of	  acIon	  to	  target	  crisis	  management	  in	  severe	  autoimmune	  disease	  

! ARGX-‐113	  (auto-‐immune):	  ongoing	  preclinical	  evaluaIon;	  CTA	  filing	  in	  2015	  
	  
! Development	  strategy	  leading	  to	  partnering	  for	  major	  indicaPons	  
	  
! Strategic	  partnerships	  with	  	  
	  
! Solid	  cash	  posiPon	  (€58MM	  end	  July’14);	  no	  debt;	  runway	  thru	  2017	  

! Raised	  €42	  mio	  in	  IPO	  (Euronext	  Bru:	  ARGX)	  on	  July	  10,	  2014	  
	  

	  
	  

arGEN-‐X	  highlights	  
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Ø  SIMPLE	  AnPbody™:	  	  Unlock	  novel	  and	  complex	  targets	  
Ø  NHance®,	  ABDEG™,	  POTELLIGENT®:	  Enhance	  SIMPLE	  AnPbody™	  leads	  

! Broad	  range	  of	  leads	  of	  
therapeuIc	  quality	  	  

! Novel	  &	  complex	  targets	  

	  

! Boost	  cell	  killing	  

	  

! Affect	  auto-‐anIbody/disease	  target	  degradaIon	  	  

	  

! Extend	  half-‐life	  

	  

arGEN-‐X’	  technology	  suite	  	  

Suite	  of	  complementary	  anIbody	  technology	  plaoorms	  	  	  
Therapeu(c	  an(bodies	  with	  mul(ple	  modes	  of	  ac(on	  against	  complex	  targets	  
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Drug 
Candidate 

Indication Pre- 
clinical 

Phase 1 Phase 2 Ownership Proposition 

ARGX-110 
 

Heme malignancies 

Immune checkpoint 
(CD70) inhibitor 
Enhanced cell kill 

ARGX-110 
 

Solid tumors 

ARGX-110 
 

Autoimmunity 

ARGX-111 
 

Solid tumors 
Heme malignancies 

Complete c-Met blocking 
Enhanced cell kill 

ARGX-113 
 

Autoimmunity Potent FcRn blocking 

ARGX-112 
 

Atopic dermatitis Complete IL22R blocking 
 

Discovery Autoimmunity 
Cancer multiple Novel, complex targets 

e.g. GARP 

ARGX-109 
 

Autoimmunity 
Cancer 

Potent IL-6 blocking 
Partnered with RuiYi 

 
 

Undisclosed 
 

Novel, complex targets 
 

 
 

Undisclosed Novel, complex targets 
 

Undisclosed Novel, complex targets 
 

Clinical	  stage	  pipeline	  of	  differenIated	  products	  

W
holly	  ow

ned	  
Partnered	  
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Hans de Haard, PhD, Prof.  
Chief Scientific Officer, arGEN-X 

	  
CD70	  biology	  in	  hematological	  malignancies	  
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CD4+ helper T cells
T cells that are characterized 
by the expression of CD4. They 
recognize antigenic peptides 
presented by MHC class II 
molecules. This type of T cell 
produces a vast range of 
cytokines that mediate 
inflammatory and effector 
immune responses. They also 
facilitate the activation of CD8+ 
T cells and B cells for antibody 
production.

the expression of which determines the TReg cell line-
age34,35, and TReg cells therefore express CTLA4 consti-
tutively. Although the mechanism by which CTLA4 
enhances the immunosuppressive function of TReg 
cells is not known, TReg cell-specific CTLA4 knockout 
or blockade significantly inhibits their ability to regu-
late both autoimmunity and antitumour immunity30,31. 
Thus, in considering the mechanism of action for 
CTLA4 blockade, both enhancement of effector CD4+ 
T cell activity and inhibition of TReg cell-dependent  
immunosuppression are probably important factors.

Clinical application of CTLA4-blocking antibodies — 
the long road from mice to FDA approval. Initially, 
the general strategy of blocking CTLA4 was ques-
tioned because there is no tumour specificity to the 

expression of the CTLA4 ligands (other than for some 
myeloid and lymphoid tumours) and because the dra-
matic lethal autoimmune and hyperimmune pheno-
type of Ctla4-knockout mice predicted a high degree of 
immune toxicity associated with blockade of this recep-
tor. However, Allison and colleagues36 used preclinical 
models to demonstrate that a therapeutic window was 
indeed achieved when CTLA4 was partially blocked with 
antibodies. The initial studies demonstrated significant 
antitumour responses without overt immune toxicities 
when mice bearing partially immunogenic tumours were 
treated with CTLA4 antibodies as single agents. Poorly 
immunogenic tumours did not respond to anti-CTLA4 as 
a single agent but did respond when anti-CTLA4 was 
combined with a granulocyte–macrophage colony-
stimulating factor (GM-CSF)-transduced cellular 

Figure 1 | Multiple co-stimulatory and inhibitory 
KPVGTCEVKQPU�TGIWNCVG�6|EGNN�TGURQPUGU��Depicted are 
XCTKQWU�NKICPFsTGEGRVQT�KPVGTCEVKQPU�DGVYGGP�6|EGNNU�CPF�
CPVKIGP�RTGUGPVKPI�EGNNU�
#2%U��VJCV�TGIWNCVG�VJG�6|EGNN�
response to antigen (which is mediated by peptide–
major histocompatibility complex (MHC) molecule 
EQORNGZGU�VJCV�CTG�TGEQIPK\GF�D[�VJG�6|EGNN�TGEGRVQT�
(TCR)). These responses can occur at the initiation of 
6|EGNN�TGURQPUGU�KP�N[ORJ�PQFGU�
YJGTG�VJG�OCLQT�#2%U�
are dendritic cells) or in peripheral tissues or tumours 
(where effector responses are regulated). In general, 
6|EGNNU�FQ�PQV�TGURQPF�VQ�VJGUG�NKICPFsTGEGRVQT�
interactions unless they first recognize their cognate 
antigen through the TCR. Many of the ligands bind to 
multiple receptors, some of which deliver co-stimulatory 
signals and others deliver inhibitory signals. In general, 
pairs of co-stimulatory–inhibitory receptors that bind the 
same ligand or ligands — such as CD28 and cytotoxic 
T-lymphocyte-associated antigen 4 (CTLA4) — display 
distinct kinetics of expression with the co-stimulatory 
TGEGRVQT�GZRTGUUGF�QP�PCKXG�CPF�TGUVKPI�6|EGNNU��DWV�VJG�
KPJKDKVQT[�TGEGRVQT�KU�EQOOQPN[�WRTGIWNCVGF�CHVGT�6|EGNN�
activation. One important family of membrane-bound 
ligands that bind both co-stimulatory and inhibitory 
TGEGRVQTU�KU�VJG�$��HCOKN[��#NN�QH�VJG�$��HCOKN[�OGODGTU�
and their known ligands belong to the immunoglobulin 
superfamily. Many of the receptors for more recently 
KFGPVKHKGF�$��HCOKN[�OGODGTU�JCXG�PQV�[GV�DGGP�KFGPVKHKGF��
Tumour necrosis factor (TNF) family members that bind 
to cognate TNF receptor family molecules represent a 
second family of regulatory ligand–receptor pairs. These 
receptors predominantly deliver co-stimulatory signals 
when engaged by their cognate ligands. Another major 
ECVGIQT[�QH�UKIPCNU�VJCV�TGIWNCVG�VJG�CEVKXCVKQP�QH�6|EGNNU�
comes from soluble cytokines in the microenviron- 
OGPV��%QOOWPKECVKQP�DGVYGGP�6|EGNNU�CPF�#2%U�KU�
bidirectional. In some cases, this occurs when ligands 
themselves signal to the APC. In other cases, activated 
6|EGNNU�WRTGIWNCVG�NKICPFU��UWEJ�CU�%&��.��VJCV�GPICIG�
cognate receptors on APCs. A2aR, adenosine A2a 
TGEGRVQT��$�42���$��TGNCVGF�RTQVGKP����$6.#��$�CPF�6�
lymphocyte attenuator; GAL9, galectin 9; HVEM, 
herpesvirus entry mediator; ICOS, inducible T cell 
co-stimulator; IL, interleukin; KIR, killer cell immunoglobulin- 
like receptor; LAG3, lymphocyte activation gene 3;  
PD1, programmed cell death protein 1; PDL, PD1 ligand; 
TGFβ, transforming growth factor-β; TIM3, T cell 
membrane protein 3.
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1.	  CD70	  is	  a	  tumor/Treg	  growth	  signal	  	   2.	  CD70	  enables	  tumors	  to	  escape	  immune	  surveillance	  

Tumor	  cell	  	  

Tumor	  cell/
Treg	  	  

Tumor	  side	   Treg	  side	  

Large	  therapeuPc	  index	  

CD70	  expression	  in	  normal	  vs.	  cancer	  (ssues	  

Blocking	  CD70	  deprives	  tumor	  of	  growth	  signal	   Blocking	  CD70	  deprives	  tumor	  of	  immune	  escape	  mechanism	  

3.	  CD70	  expression	  is	  highly	  tumor	  specific	  

Killing	  CD70+	  cells	  should	  be	  safe	  

CD70	  is	  a	  promising	  target	  
Involved	  in	  tumor	  growth,	  enables	  immune	  escape	  and	  is	  highly	  tumor	  specific	  
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CD70	  

TRAF2,5	  

CD27	  

Canonical	  	  
NF-‐κB	  

Non-‐canonical	  	  
NF-‐κB	  

JNK	  

sCD27	  

!	  

ProliferaIon-‐survival-‐cytokines	  

•  Member	  of	  TNF	  family	  
•  No	  signaling	  via	  CD70	  
•  CD70	  induces	  signaling	  of	  CD27	  which	  

results	  in	  shedding	  of	  sCD27	  

Immunol. Rev. (2009) 229: 216-231!

CD70	  signaling	  through	  CD27	  
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Co-‐expression	  of	  CD27	  and	  CD70	  in	  Lymphoma/Leukemia 
Suggests	  existence	  of	  autocrine	  signaling	  loop	  
	  

Type	   CD70*	   CD27*	  
Burkij’s	  lymphoma	   +	   +	  
CLL	   +	   +	  
Follicular	  lymphoma	   +	   +	  
MCL	   +	   +	  
LBCL	   +	   +	  
ALL	   +	   +	  
CML	   +	   +	  
T	  cell	  Lymphoma	   +	   +	  

Exp Hematol. (2005) 33:1500-1507!

ALL	  
 
 
 
 
 
	  
MCL	  

Mol. & Cell. Prot. (2009) 1501-1515!

*immunohistochemistry 
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Lymphomas	  abuse	  CD70/CD27	  signaling	  pathway	  in	  
lymphoid	  Issues	  
Role	  in	  tumor	  prolifera(on	  -‐	  	  ALL	  	  

!   LigaIon	  of	  CD40L	  to	  CD40	  on	  malignant	  cells	  in	  lymphoid	  

Issues	  induces	  overexpression	  of	  CD70	  (common	  in	  all	  

types	  of	  lymphomas	  /	  leukemias)	  

!  PaIent-‐derived	  ALL	  cells	  isolated	  from	  bone	  marrow	  	  

show	  autocrine	  CD70/CD27	  signaling	  

!  AnI-‐CD70	  mAb	  blocks	  proliferaIon	  of	  paIent-‐derived	  

ALL	  cells	  (Fig.	  A)	  	  	  

!  Degree	  of	  inhibiIon	  correlates	  with	  CD27	  (open	  bars)	  and	  

CD70	  (closed	  bars)	  expression	  levels	  (Fig.	  B)	  

	  
Exp. Hematol. (2005) 33: 1500 - 1507!
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Elevated	  levels	  of	  sCD27	  in	  ALL	  
Quan(ta(ve	  marker	  of	  ac(ve	  CD70-‐CD27	  signaling	  	  	  

	  

!   Increased	  serum	  levels	  of	  sCD27	  observed	  in	  ALL	  paIents	  (Fig.	  A)	  

!  Decrease	  of	  sCD27	  levels	  correlates	  with	  successful	  treatment	  (Fig.	  B)	  	  	  

(A)	   (B)	  

Exp. Hematol. (2005) 33:1500-1507!
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Hans de Haard, PhD, Prof.  
Chief Scientific Officer, arGEN-X 

	  
ARGX-‐110	  
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Tumor	  cell	  	  

Tregs	  
CD27	  

CD27	  

CD27	  CD70	  
CD70	  

CD70	  

CD70	  

Silence	  et	  al.,	  Mabs,	  2014	  

Block	  tumor	  growth	  1

Restore	  immune	  surveillance	  2

Kill	  tumor	  3

Block	  “immune	  
escape”	  signal	  	  

Block	  tumor	  
proliferaPon	  signal	  	  

Fc	  (POTELLIGENT®)	  driven	  
effector	  	  funcPons	  

ARGX-‐110	  targets	  CD70+	  tumors	  via	  3	  modes	  of	  acIon	  

Tumor	  cell	  	  
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!   41D12-D blocks in vitro proliferation of blasts purified from newly diagnosed 
AML patients (left panel) 

!   Mouse xenograft model (right panel) using AML patient blasts 
! Mice treated with 41D12-D  
!   41D12-D has no effector functions: MOA is purely blocking 

   Isotype  41D12-D 
 

   Isotype (n=4) 
  41D12-D (n=4) 
 
 

Blocking of proliferation of AML blasts         Prolonged survival in mouse Xenograft model 

1 ARGX-‐110	  blocks	  growth	  of	  CD70+	  tumor	  cells	  
Inhibi(on	  of	  in	  vitro	  and	  in	  vivo	  prolifera(on	  of	  AML	  blasts	  
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In	  house	  data,	  	  collabora(on	  with	  prof.	  Ochsenbein	  (University	  of	  Bern,	  Switzerland)	  
	  

ContribuPon	  of	  	  
POTELLIGENT	  	  

%
	  c
el
ls
	  v
s.
	  C
on

tr
ol
	  	  

	  ARGX-‐110	  kills	  CD70+	  tumor	  cells	  via	  POTELLIGENT®	  

Effect	  of	  POTELLIGENT	  on	  AML	  paPent	  blasts	  (n	  =	  9)	  	  
(incubated	  with	  NK	  cells	  in	  vitro)	  	  	  

Each	  dot	  and	  corresponding	  square	  represent	  a	  paIent	  	  

3
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CD70/CD27	  signaling	  criIcal	  for	  Leukemic	  Stem	  Cell	  
proliferaIon	  in	  CML	  

! Leukemic stem cells responsible for disease 
initiation and maintenance  

!   CD27:CD70 induced proliferation in lymphoid 
tissues (Bone Marrow) leads to more differentiated 
malignant cells (see Figure)  

! Leukemic stem cells can be resistant to drugs as 
demonstrated by Ochsenbein lab in CML for 
imatinib 

! Combination treatment of ARGX-110 and imatinib 
eradicates Minimal Residual Disease in CML 
(manuscript submitted) 

 

engraftment and colony formation of HSCs resulting in
increased numbers of HSPCs.105 A small fraction of CD8þ

T-cell receptor-negative cells in the BM was identified as a
major source of TNFa in this process. Furthermore, mice

deficient of the p55 TNF receptor 1 a (TNFRSF1a" /" ) have
increased numbers of HSPCs and an increased BM cellularity
compared with wild-type mice and mice lacking the p75
TNF receptor 1 b (TNFRSF1b" /" ).106 This increase in

Table 1 Shared molecular pathways in the regulation of HPSCs during infection and LSCs in leukemia

Effector
molecule

Expression of receptor Effect in demand-adapted
myelopoiesis

Effect in leukemia

IFNa HSCs, MPPs
LSCs

Dormant HSCs enter the cell cycle88,89

Permanent signaling leads to
exhaustion of HSCs88–90

Modulation of gene expression (CML)143

Pro-apoptotic and anti-proliferative signals (CML)144

Adhesion to microenvironment (CML)145

Downregulation of BCR/ABL (CML)146

Immunomodulation (CML)147

IFNg HSCs, MPPs, CMPs, MEPs, GMPs
LSCs

Apoptosis of HSCs in vitro94

Proliferation of HSCs and MPPs
in vivo96,102

Increased myeloid differentiation in vivo
Permanent signaling leads to suppres-
sion of HSCs95

Pro-apoptotic effects (CML)
Proliferation of CD34þ cells (CML)
Proliferation of LSCs and leukemia progression in vivo
(CML)

TNFa HSCs
LSCs

Reduced colony formation in vitro and
reconstitution in vivo104,146

Increased colony formation capacity
in vitro105

Suppression of HSC proliferation
in vivo106

promotes NF-kB activity, LSC survival and expansion
(CML, AML)110,111

IL-1b HSCs
LSCs

Increased granulocyte numbers in
BM148

Inhibits self-renewal capacity of LSCs (AML)149

IL-6 MPPs
Leukemia MPPs

Reduced erythropoiesis115

Increased myelopoiesis102,115
Directs myeloid differentiation and sustains leukemia
development (CML)116

CD70-CD27 HSCs, MPPs, CMPs, GMPs
LSCs

Negative feedback signal to leukocyte
differentiation122

Increased proliferation of LSCs and leukemia progression in
CML123 and AML (unpublished results)

Abbreviations: AML, acute myeloid leukemia; BM, bone marrow; CML, chronic myeloid leukemia; CMP, common myeloid progenitor; GMP, granulocyte-macrophage
progenitor; HSCs, hematopoietic stem cells; HPSCs, hematopoietic stem- and progenitor cells; IFN, interferon; IL, interleukin; LSCs, leukemic stem cells; MPPs,
multipotent progenitors; MEPs, megakaryocyte-erythrocyte progenitors; NF-kB, nuclear factor kB; TNF, tumor necrosis factor

Figure 5 The interaction of activated cytotoxic effector CD8þ T cells (CTLs) with CML leukemic stem cells (LSCs). In CML, the BM is infiltrated by activated leukemia
antigen-specific CTLs. (a) LSCs express MHC class I and present peptides derived from leukemia antigens to specific CTLs. Specific CTLs can eliminate LSCs in vitro and
donor-derived CTLs can eliminate LSCs after allogeneic HSC transplantation.103,141 Whether autologous CTLs can eliminate LSCs in vivo is currently unclear. (b) LSCs
express programmed death ligand 1 (PD-L1) that interacts with programmed death 1 (PD-1) on activated CTLs and leads to CTL inhibition and ultimately deletion.
CTL-secreted IFNg further leads to upregulation of PD-L1 on LSCs and therefore protection of LSCs from CTL attack.103 (c) LSCs express the IFNg receptor and can directly
respond to IFNg resulting in proliferation of LSCs and leukemia progression.103 In addition, IFNg activates mesenchymal stem/stromal cells (MSCs) to produce IL-6.102

IL-6 secretion induces myeloid differentiation at the level of MPPs. In CML, IL-6 is secreted by BCR/ABL1-expressing leukemic cells, leading to a paracrine feedback loop.116

(d) LSCs and leukemic progenitors express the TNFR molecule CD27. CD27 is ligated by CD70 expressed on activated CTLs.123 CD27 signaling leads to activation of the Wnt
pathway, proliferation of LSCs and leukemia progression
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Hematopoietic stem cells (HSCs) are rare, multipotent cells that generate via progenitor and precursor cells of all blood lineages.
Similar to normal hematopoiesis, leukemia is also hierarchically organized and a subpopulation of leukemic cells, the leukemic
stem cells (LSCs), is responsible for disease initiation and maintenance and gives rise to more differentiated malignant cells.
Although genetically abnormal, LSCs share many characteristics with normal HSCs, including quiescence, multipotency and
self-renewal. Normal HSCs reside in a specialized microenvironment in the bone marrow (BM), the so-called HSC niche that
crucially regulates HSC survival and function. Many cell types including osteoblastic, perivascular, endothelial and
mesenchymal cells contribute to the HSC niche. In addition, the BM functions as primary and secondary lymphoid organ and
hosts various mature immune cell types, including T and B cells, dendritic cells and macrophages that contribute to the HSC
niche. Signals derived from the HSC niche are necessary to regulate demand-adapted responses of HSCs and progenitor cells
after BM stress or during infection. LSCs occupy similar niches and depend on signals from the BM microenvironment. However,
in addition to the cell types that constitute the HSC niche during homeostasis, in leukemia the BM is infiltrated by activated
leukemia-specific immune cells. Leukemic cells express different antigens that are able to activate CD4þ and CD8þ T cells. It is
well documented that activated T cells can contribute to the control of leukemic cells and it was hoped that these cells may be
able to target and eliminate the therapy-resistant LSCs. However, the actual interaction of leukemia-specific T cells with LSCs
remains ill-defined. Paradoxically, many immune mechanisms that evolved to activate emergency hematopoiesis during
infection may actually contribute to the expansion and differentiation of LSCs, promoting leukemia progression. In this review,
we summarize mechanisms by which the immune system regulates HSCs and LSCs.
Cell Death and Differentiation advance online publication, 4 July 2014; doi:10.1038/cdd.2014.89

Facts

" Hematopoiesis and leukemia are both hierarchically
organized processes originating from HSCs and LSCs,
respectively.

" LSCs display many features of normal HSCs, including
quiescence and self-renewal.

" HSCs and LSCs crucially depend on signals from the BM
microenvironment, the so-called niche.

" The BM microenvironment contains innate and adaptive
immune cells that regulate hematopoiesis during homeo-
stasis, stress response and infections.

" In leukemia, activated immune cells paradoxically
contribute to disease progression.

Open Questions

" What is the contribution of BM-infiltrating immune cells to
the HSC and LSC niche?

" What are the molecular mechanisms of the interaction
between immune cells, LSCs and niche cells?

" Do stress-induced alterations in hematopoiesis favor
leukemia development and progression?

" How can the knowledge about BM-resident immune cells
be exploited to improve immunotherapy for leukemia?

The concept that cancer develops in a hierarchical tree from
disease-originating cancer stem cells (CSCs) that self-renew
and give rise to more differentiated, non-cancer-initiating cells
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Carsten Riether, PhD 
Tumor Immunology, Department of  Clinical Research, University of Bern 

	  
aCD70/imaPnib	  co-‐treatment	  eradicates	  human	  CD34+	  
CML	  stem/progenitor	  cells	  in	  vitro	  and	  in	  vivo	  



arGEN-‐X	  	  San	  Francisco	   18	  

§  MyeloproliferaIve	  neoplasm	  

§  TransformaIon	  of	  hematopoieIc	  stem	  cell	  

§  1-‐2	  /	  100‘000	  /	  year,	  	  ~20%	  of	  adult	  leukemias	  

§  Philadelphia	  chromosome	  	  (Ph‘,	  t9:22)	  
	  
§  Therapy:	  	  

	  -‐	  targeted	  BCR-‐ABL1	  inhibiIon	  (TKIs)	  
	  -‐	  allogeneic	  BMT	  (curaIve)	  
	  	  

§  Problem:	  	  
	  -‐	  leukemia	  stem	  cell	  (LSC)	  	  

www.cmlsociety.org 

	  
	  
	  

CML	  
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Schürch	  et	  al.,	  J	  Clin	  Invest,	  2012,	  122(2):624-‐38.	  	  

Study	  concept	  
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TKI	  treatment	  induces	  CD70	  expression	  in	  
human	  leukemia	  cells	  
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TKI	  treatment	  reduces	  miR-‐29	  and	  induces	  DNA	  
hypomethylaIon	  of	  CD70	  
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Co-‐treatment	  eradicates	  human	  CD34+	  CML	  cells	  
in	  vivo	  
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CombinaIon	  therapy	  eliminates	  murine	  CML	  
LSCs	  in	  vivo	  
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Complementary	  pathway	  blockade	  
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Alain Thibault, MD 
Chief Medical Officer, arGEN-X 

	  
ARGX-‐110	  Early	  Clinical	  Plan	  
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ARGX-‐110:	  Phase	  1	  trial	  
Adap(ve	  design	  leads	  to	  early	  focus	  on	  T-‐cell	  lymphomas	  

Dose	  escalaPon	   Expansion	  1	   Expansion	  2	  

! 	  CD70+	  advanced	  cancers	  

! ARGX-‐110	  monotherapy	  

! TranslaPonal	  biomarkers	  

n	  =	  26	  

Take	  home	  
Ø  ~	  50%	  of	  all	  comers	  are	  CD70+	  
Ø  No	  dose-‐limiPng	  toxicity	  or	  auto-‐immune	  related	  AEs:	  supports	  combinaPon	  therapy	  
Ø  Biological	  acPvity	  observed	  in	  T-‐cell	  lymphoma	  

ClinicalTrials.gov	  IdenIfier:	  NCT01813539	  

0.1	  mg/kg	  

1	  mg/kg	  

2	  mg/kg	  

5	  mg/kg	  

10	  mg/kg	  

Hematology	  (n=15)	  

Solid	  tumors	  (n=18)	  

T-‐cell	  lymphomas	  (n=30)	  
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! 	  Rapid	  depleIon	  of	  circulaIng	  clone	  

IndicaIon	  raIonale:	  Sézary	  syndrome	  
Compara(ve	  CD70	  qPCR	  data	  vs.	  T-‐plas(n	  gene	  specific	  for	  Sézary	  
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%	  malignant	  cells	  in	  blood	  	  	  

Hematological	  CR	  in	  paIent	  with	  Sézary	  Syndrome	  
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IndicaPon	   Phase	   N	   FPI	  

Waldenström's	   1/2	   30	   1H	  2015	  

Increased sCD27 levels in WM 

IndicaIon	  raIonale:	  Waldenström’s	  Macroglobulinemia	  	  
CD70	  involved	  in	  paracrine	  loop	  with	  bone	  marrow	  mast	  cells	  	  
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!   Progress	  ARGX-‐110	  

! Phase	  2	  monotherapy	  in	  Waldenström’s	  -‐	  LLS	  collaboraIon	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

! Phase	  2	  monotherapy	  in	  2nd	  hematological	  indicaIon	  

! Phase	  1	  combinaIon	  therapy	  in	  solid	  tumors	  

! Phase	  1	  monotherapy	  in	  autoimmune	  disease	  

!   Progress	  ARGX-‐111	  	  

! Phase	  1b	  monotherapy	  -‐	  establish	  safety	  and	  proof	  of	  mechanism	  

!   Progress	  ARGX-‐113	  

! Phase	  1	  in	  healthy	  volunteers	  

! Plan	  for	  autoimmune	  indicaIons	  

!   Advance	  and	  expand	  preclinical	  pipeline	  

!   Access	  novel	  targets	  and	  technologies	  

arGEN-‐X	  Milestones	  
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CD70:	  TARGETING	  HEMATOLOGICAL	  MALIGNANCIES	  
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