
Bivalency Improves on Mono-valent sparX-BCMA Efficacy  
In Vitro and In Vivo
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■■ Affinity measurements by surface plasmon resonance (SPR) using Biacore, shows 500-fold 
improvement in KD with bi-valent vs mono-valent BCMA binding (table above)
■■ EC50s for ARC-T cell induced lysis of GFP/Luciferase expressing target cells (top) and cytokine 
release (bottom) are significantly enhanced in bi-valent format. The maxima for IFNγ and IL-2 
release are also increased

sparX-BCMA – mono-valent sparX-BCMA – bi-valent

3 mg/kg 0.3 mg/kg 0.03 mg/kg 3 mg/kg 0.3 mg/kg 0.03 mg/kg

Non-binding
sparX

3 mg/kg

D0

D7

D14

D21

1.0 x 1060.8 0.6 0.4 0.2 

Luminescence

1 2 3 4 5 6 7
0

100
200
300
400
500
500

1000
1500
2000
2500

Group
0 7 14 21

105

106

107

108

109

Days Post ARC/sparX Treatment

sparXT cells
sparX Dose

(mg/kg)Group

non-binding sparXARC-T
ARC-T
ARC-T
ARC-T
ARC-T
ARC-T
ARC-T

sparX-BCMA bi-valent
sparX-BCMA bi-valent
sparX-BCMA bi-valent

sparX-BCMA mono-valent
sparX-BCMA mono-valent
sparX-BCMA mono-valent

1
2
3
4
5
6
7

3
3

0.3
0.03

3
0.3

0.03

A
bs

ol
ut

e 
N

o.
 o

f G
FP

+  C
el

ls

To
ta

l F
lu

x 
(p

ho
to

ns
/s

ec
)

Day 14

■■ Tumors generated with NALM6-BCMA cells were grown for 10 days prior to administration of CAR-T 
cells and subsequent first dose of sparX (Day 0). Daily sparX continued for 21 days
■■ Both mono- and bi-valent sparX-BCMA demonstrated dose-dependent elimination of NALM6-BCMA 
tumors, with increased potency for the bi-valent format
■■ Enumeration of GFP+ NALM6-BCMA cells from blood drawn on Day 14 confirms dose-dependent 
elimination of circulating tumor cells (right)
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Results

ARC-sparX Tumor Killing is Dose Dependent
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■■ ARC-T cells induced killing of GFP/Luciferase expressing H929 target cells dependent on the dose of 
mono-valent sparX-BCMA (top)
■■ ARC-T cells with mono-valent sparX BCMA demonstrated dose dependent elimination of tumors 
generated with BCMA-expressing NALM6 cells in vivo with daily sparX administration (middle)
■■ As shown in bottom schematic, disseminated disease was induced by intravenous transplant of 1 x 106 
BCMA-expressing NALM6-GFP/Luciferase cells for 10 days prior to administration of  5 x 106 ARC-T 
cells and the subsequent first dose of sparX (D0). Daily intraperitoneal sparX injections continued for 
21 days. Tumor growth was monitored via bioluminescence imaging once or twice weekly throughout 
the experiment. In vivo experiments throughout were performed similarly except as noted
■■ ARC-T cells throughout were generated via lentiviral transduction of T-cells enriched from healthy 
human donor PMBCs

ARC-sparX Tumor Clearance Activity Is Comparable with 
Conventional CAR-T 

D0

D7

D14

D20

sparX-BCMA – bi-valent

3 mg/kg 0.3 mg/kg

Non-binding
sparX

3 mg/kg

C11D5.3
scFv

CAR-T
CART-pre-
ddBCMA

Non-binding dd CAR-T
CART-pre-ddBCMA
ARC-T + 20nM sparX-BCMA bi-valent
ARC-T + 2nM sparX-BCMA bi-valent

NALM6-BCMAH929 BCMA-/-

0

50

100

0

50

100

0

50

100

Effector:Target RatioEffector:Target RatioEffector:Target Ratio

H929

%
 T

um
or

 L
ys

is

1:256
1:128

1:64
1:32

1:16 1:41:8 1:2 1:1
1:256

1:128
1:64

1:32
1:16 1:41:8 1:2 1:1

1:256
1:128

1:64
1:32

1:16 1:41:8 1:2 1:1

1.0 x 1060.8 0.6 0.4 0.2 

Luminescence

■■ CART-pre-ddBCMA is a preclinical prototype of the clinical candidate CART-ddBCMA. Both contain 
conventional CAR architecture utilizing our novel binding domain that has specificity for BCMA
■■ In vitro lysis of GFP/Luciferase expressing target cells was shown to be equivalent for ARC-T + 
sparX-BCMA and CART-pre-ddBCMA, with target-specific activity demonstrated using H929 cells 
with CRISPR-mediated BCMA knockout (H929-BCMA-/-) (top)
■■ Tumors generated with BCMA-expressing NALM6 cells were grown for 10 days prior to administration 
of 5 x 106 CART-pre-ddBCMA cells, C11D5.3 scFv CAR-T cells, or co-administration of ARC-T cells and 
first dose of sparX. Daily sparX continued for 21 days (bottom)
■■ ARC-T with bi-valent sparX-BCMA demonstrates in vivo tumor control that is equivalent to both 
conventionally-formatted CAR-T cells – CART-pre-ddBCMA and C11D5.3 scFv CAR-T cells 

Introduction
Arcellx has developed a novel gene-modified cell therapy engineered to 
address a number of current CAR-T cell limitations such as:

 ■ Fixed antigen targeting is unable to address tumor heterogeneity and  
antigen escape

 ■ Inability to control rate of cell killing that may result in side effects such as 
severe CRS, neurotoxicity1,2 and/or “on-target, off-tumor” toxicities3 

 ■ Cell exhaustion from being constitutively active4

 ■ Limited persistence due to immunogenicity5

The ARC-sparX platform is designed to give physicians control of the target 
specificity and rate of cell killing to potentially increase efficacy and manage 
toxicities. 

The ARC-sparX Platform 
The ARC-sparX platform separates the antigen-recognition and killing functions of conventional 
CAR-T therapy and is comprised of two key components:
1. sparX (soluble protein antigen-receptor X-linker) protein: binds specific antigens on diseased cells 

and flags those cells for destruction. 
2. ARC-T Cells (Antigen Receptor Complex T Cells): bind sparX proteins and kill flagged cells. 

Tri-complex (ARC-T + sparX + target cell) must be formed to activate cytolytic killing.

ARC-T

Diseased
Cell

sparX

TAG

sparX protein
■■ No inherent therapeutic activity
■■ Mono-valent affinity comparable to that of scFv
■■ Engineered to minimize immunogenic potential
■■ “TAG” is a fragment of human alpha 
fetoprotein (AFP)
■■ Predicted human half-life of a few days 
attributable to “TAG”

ARC-T cell
■■ Conventional CAR architecture with our novel 
binding domain
■■ Receptor for “TAG” has affinity in low 
nanomolar range
■■ Only activated upon formation of a triplex of 
ARC-T + sparX + diseased cell
■■ Same viral vector regardless of antigen target
■■ ARC is anticipated to function in allogeneic-
based cell therapies

Novel Binding Domains and TAG are Foundational to 
ARC-sparX Platform 
Novel Binding Domains
■■ Non-scFv binding domains are based on α3D scaffold6 
randomized at 12–14 outward facing residues (Blue regions)7

■■ Incorporated as binding domains for both ARC-T and sparX
■■ 8kDa/73aa protein with no cysteine residues or glycosylation sites
■■ Stable in vitro and in vivo
■■ Mono-valent target binding affinities comparable to that of scFv
■■ Engineered to minimize immunogenic potential

sparX TAG
■■ ARC-T binding domain is specific for the sparX TAG
■■ AFP demonstrates many features of an ideal tag

 – Non-immunogenic with pre-established tolerance in humans
 – Minimal functional role in patients
 – In vitro and in vivo stability

■■ Arcellx isolated the C-terminal 26kDa fragment of AFP 
corresponding to AFP Domain III to avoid competition with 
endogenous AFP
■■ ARC-T binds TAG but NOT intact AFP AFP TAG

sparX Can Be Mono-valent, Multi-valent, or Multi-specific 

sparX #1 sparX #2
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ARC-T ARC-T

Simultaneous
sparX Therapy

Diseased
Cell

ARC-T

Bi-specific
sparX Therapy

Bi-valent
sparX Therapy

Diseased
Cell

ARC-T

■■ Can be given in combination 
or in sequence
■■ Addresses low density or 
heterogeneous expression  
of antigen
■■ Bi-specific sparX proteins 
support “AND-gated” as well 
as “OR-gated” targeting of 
diseased cells
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ARC-T Can Be Reprogrammed Using sparX In Vivo
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■■ NALM6 cells were transduced with BCMA or CD123 and fluorescent markers GFP or Amcyan, 
respectively. Tumors were seeded with mixed cell population containing 96% NALM6-BCMA and  
4% NALM6-CD123 cells
■■ Mixed population tumors were grown for 10 days prior to administration of ARC-T cells and 
subsequent first dose of bi-valent sparX recognizing BCMA or CD123. After 9 days of daily sparX 
administration, Group 4 was switched from sparX-BCMA to sparX-CD123 for an additional 11 doses
■■ CD19+ enumeration was used to capture both NALM6-BCMA/GFP and NALM6-CD123/Amcyan cells
■■ sparX-BCMA without CD123-targeting leads to emergence of NALM6-CD123 tumor rebound
■■ Reprogramming with sparX-CD123 after sparX-BCMA drove deeper response to heterogenous tumor

Conclusions
 ■ ARC-sparX is a novel, adaptive, and controllable cell therapy platform

 – sparX proteins can be engineered to target different antigens
 – Universal ARC-T cell product can be paired with any sparX

 ■ ARC-sparX activity can be tuned through engineering sparX valency and 
titrating dose

 ■ sparX targeting BCMA or CD123 potently induce ARC-T activity to  
eliminate tumors 

 ■ ARC-sparX performs on-par with traditional scFv-based CAR-T with the 
following differences:

 – ARC-T cells are not constitutively active
 – sparX dosing controls ARC-T cell killing in a dose-dependent manner
 – ARC-T cells can be reprogrammed in vivo by switching sparX

Future Plans
 ■ Use current collection of sparX to treat hematologic malignancies,  
solid tumors, and autoimmune diseases

 ■ Ongoing Phase I clinical trial of CART-ddBCMA for the treatment of 
multiple myeloma (MM) is designed to validate the functional properties  
of our novel non-scFv binding domain

 ■ Planned Clinical Trials 
 – Phase I trial for ARC-T + sparX-BCMA for r/r MM
 – Phase I trial for ARC-T + sparX-CD123 for AML/MDS

 ■ Continue to expand collection of sparX proteins to bind different antigens, 
including novel targets

 ■ Pursue allogeneic ARC-T program

Continue, switch, or
stop sparX as needed

Periodic intravenous injection or 
self-administration by subcutaneous injection of sparX (e.g. weekly)

Single infusion of
ARC-T in outpatient setting
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