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AROVELLA PRESENTS ALA-101 DATA AT AACR 

Highlights: 

• ALA-101 manufacturing process maintains a highly cytotoxic population of CAR-iNKT cells that
target CD19-positive tumour cells

• ALA-101 contains diverse subsets of cells with different and complementary mechanisms of
responding to tumour cells

MELBOURNE, AUSTRALIA 9 Apr 2024: Arovella Therapeutics Ltd (ASX: ALA), a biotechnology company 
focused on developing its invariant Natural Killer T (iNKT) cell therapy platform, today presented data 
characterising its CD19-targeting allogeneic cell therapy, ALA-101, at the American Association for Cancer 
Research (AACR) Annual Meeting in San Diego.  

The data summarises two distinct phenotypes of cells within the drug product, each of which plays a different 
role in responding to tumour cells. In particular, ALA-101 CAR-iNKT cells were separated based on whether 
or not they produced CD4 on their surface (CD4+ vs CD4-). Cells negative for CD4 (CD4-) were better able to 
kill target tumour cells via the CD19 Chimeric Antigen Receptor (CAR). In contrast, CD4+ cells proliferated 
faster in response to CD19+ tumour cells. The two groups of cells also produced a different cytokine response 
following CAR activation.  

The outcomes of these studies have shown encouraging results, supporting the potential benefit of having 
diverse subsets among CAR19-iNKT cells for treating CD19+ cancers. Arovella’s proprietary iNKT 
manufacturing method is specifically designed to maintain the highly cytotoxic CD4- population, thus 
maintaining a healthy balance of cells with different mechanisms of responding to tumour cells.  

Arovella Managing Director and CEO Dr Michael Baker said: “We are delighted to have been accepted to 
present our data at the AACR conference. This work highlights the importance of having a final CAR-iNKT cell 
product that has a range of phenotypes to drive the optimal clinical outcome in killing cancer cells. We look 
forward to progressing ALA-101 towards Phase 1 clinical trials in humans.”  

A copy of the poster is attached to this announcement and is also available on the Company's website 
(https://www.arovella.com/news-presentations).  

Release authorised by the Managing Director and Chief Executive Officer of Arovella Therapeutics Limited. 

Dr Michael Baker 
Chief Executive Officer & Managing Director 
Arovella Therapeutics Ltd 
Tel +61 (0) 403 468 187 
investor@arovella.com  
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• Invariant Natural Killer T (iNKT) cells are a unique subset of
T cells that naturally target and kill cancer cells1.

• iNKT cells express a semi-invariant TCR (iTCR) recognizing
glycolipids presented by the monomorphic, MHC-like molecule
CD1d2.

• Engineering a Chimeric Antigen Receptor (CAR) makes iNKT
cells dual targeting, thereby enhancing cytotoxicity3.

• iNKT cells can target cancers without the risk of graft-versus-
host disease (GvHD)4, circumventing the need to delete or
knock out the endogenous TCR for an allogeneic cell therapy5.

• Mature human iNKT cells can be classified into CD4+CD8-,
CD4-CD8- & CD4-CD8+ subsets with overlapping and distinct
functions6.

• Better understanding of the functional profiling of CAR19-iNKT
cell subsets will allow for the design of therapies with increased
safety and efficacy.

CAR-iNKT cells have multiple ways to kill tumors

Methodology

Figure 1: Manufacturing CAR19-iNKT cells (ALA-101) 

Figure 2: CD4- CAR19-iNKT cells have higher cytolytic capacity than CD4+ cells 

Figure 3: CD4+ CAR19-iNKT cells have a higher proliferative capacity than CD4- cells

Figure 4: CD4+ and CD4- CAR19-iNKT cells respond
differently to CD19 stimulation

(A) iNKT purity before and after isolation from healthy donor PBMCs. (B) Mean transduction efficiency of CD4- and CD4+ iNKT cells (n=8, error
bars = SD). (C) Fold expansion of iNKT cells over 21 days for two donors. (inset) FACS plot showing CD19 CAR expression pre- and post-CAR
selection on day 8. (D) Percentage of CD4- iNKT cells immediately after isolation (Day 0) and at harvest after ALA-101 manufacture.

(A) Extracellular staining of the innate-like cytolytic receptor NKG2D showing increased expression in CD4- untransduced and CD19 CAR+ iNKT
cells relative to CD4+ cells. (B) Pre-activation intracellular staining of cytolytic molecules showing differential expression between CD4+ and CD4-
iNKT cells. (C) FACS plot showing CD4- (top) and CD4+ (bottom) iNKT cell populations after CD4+ selection. (D) Cytotoxicity assays against
several CD19+ tumor cell lines showing that CD4- CAR19-iNKT cells have higher killing capacity than CD4+ CAR19-iNKT cells. Both subsets lysed
α-GalCer-pulsed C1R-CD1d cells in a similar way (n= 2, technical replicates, error bars = SD).

Single cell RNA seq analysis of a mix of CD19-stimulated and unstimulated
CD4- CAR19-iNKT cells and CD4+ CAR19-iNKT cells. (A) CD4- and CD4+
subsets were segregated into 15 distinct clusters based on their gene
expression. (B) CD19-stimulated CD4- iNKT cells segregated into more distinct
clusters compared to CD4+ iNKT cells. (C) Th1 and Th2 cytokine analysis by
scRNA seq demonstrated that the Th1 cytokines TNFα and IFNγ were present
at higher levels in unstimulated CD4- CAR-iNKT cells. The granulocytes
granzyme B and perforin were more highly up-regulated in response to CD19
stimulation in CD4- CAR19-iNKT cells than in CD4+ CAR19-iNKT cells.

CTV

Background 

Briefly, iNKT cells were isolated from healthy donors' peripheral
blood and transduced with a lentiviral vector containing a CD19-
targeting CAR. CAR-positive cells were selected and further
expanded for 21 days. Transduced and untransduced cells were
stained for further extracellular and intracellular profiling to detect
CD4, NKG2D, perforin, and granzyme B. For functional
characterization, transduced iNKT cells were stimulated with
CD19+ (SEM) and CD19- (K562) cells for 4 days and assessed for
CellTrace Violet (CTV) dilution. Additionally, CD4+ CAR-iNKT cells
were positively selected, and cytotoxicity assays were performed
using CD4+ and CD4- fractions against several CD19+ tumor cell
lines. For single-cell RNA sequencing, selected CD4+ CAR-iNKT
cells and CD4- CAR19-iNKT cells from two donors were stimulated
with recombinant human CD19 or left unstimulated, mixed,
followed by single-cell transcriptomic library preparation using
Scale Biosciences scRNA seq kit. The libraries were sequenced
using NextSeq 2000, and Scale Biosciences and Nygen Analytics
were used for processing the data. We acknowledge the support of
the Imperial BRC Genomics Facility on the scRNA seq analysis.

(A) Schematic of the proliferation assay indicating CTV dilution over multiple rounds of cell division. Antigen-specific proliferation of (B) transduced
and (C) untransduced iNKT cells stimulated with CD19+ (colored histogram) and CD19- cells (grey histogram) showing that CD4+ iNKT cells have
higher proliferative capacity than CD4- iNKT cells in response to CAR stimulus.

Summary and conclusion 
• iNKT cells can be efficiently isolated, transduced to express a CD19

CAR and successfully expanded to produce ALA-101 while
maintaining a balance of CD4- and CD4+ subsets.

• CD4- and CD4+ iNKT are evenly transduced to express a CD19 CAR.
• CAR+CD4- iNKT cells exhibit superior cytotoxicity against CD19+

tumor cells.
• CAR+CD4- iNKT cells exhibit increased expression of Th1 cytokines

in response to CD19 CAR activation.
• In contrast, CAR+CD4+ iNKT cells exhibit superior antigen-specific

proliferative capacity.
• The inclusion of both CD4+ and CD4- iNKT cells may be important for

a successful allogeneic CAR-iNKT cell therapy due to their important
complementary functions.

• Arovella’s proprietary iNKT manufacturing method is specifically
designed to maintain the highly cytotoxic CD4- population, thus
maintaining a healthy balance of cells with different mechanisms to
target tumor cells.
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Effector : Target ratio 
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CD4- iNKT cells B) CD4+ iNKT cells 

CAR stimulated

Control

C)

TAM Tumour Associated Macrophage
MDSC Myeloid Derived Suppressor Cell
CAR Chimeric Antigen Receptor
NK Natural Killer

1. Via the CAR
• Specific target depending 

on tumour type
2. Via the NKG2D pathway

• NKG2D ligands are 
upregulated in cancer cells

3. Via lipid-bound CD1d
• Several cancers naturally 

express CD1d

Allogeneic off-the-shelf CAR-iNKT cells 
MANUFACTURING TREATMENT

Isolate iNKT cells 
from donor blood

Dose eligible patients

Engineer iNKT cells to 
produce a CAR

Expand to grow billions of 
CAR-iNKT cells 

B) C)

CD4- iNKT cells 

Mean expression

10

% Expression

750

A)

Unstimulated

CD19-stimulated

IL-4 IL-5 IL-10TNFα IFNγ GznB Prf1IL-13

IL-4 IL-5 IL-10TNFα IFNγ GznB Prf1IL-13

Th1 Th2 Granulocytes 

CD4+ iNKT cells 

1. Crowe et al., 2002. doi: 10.1084/jem.20020092.
2. Borg et al., 2007. doi: 10.1038/nature05907
3. Rotolo et al., 2018. doi: 10.1016/j.ccell.2018.08.017 

4. Mavers et al., 2017. doi: 10.3389/fimmu.2017.00900
5. Lv et al., 2023. doi: 10.3389/fimmu.2023.1199145
6. O'Reilly et al., 2011. doi: 10.1371/journal.pone.0028648

Unstimulated

CD19-stimulated



ASX: ALA 
Arovella Therapeutics Limited 
ACN 090 987 250 

Corporate One, 84 Hotham Street, Preston, VIC 3072 Australia 
Telephone: + 61 3 9863 6472 

investor@arovella.com | www.arovella.com 

NOTES TO EDITORS: 

About Arovella Therapeutics Ltd 

Arovella Therapeutics Ltd (ASX: ALA) is a biotechnology company focused on developing its invariant natural 
killer T (iNKT) cell therapy platform from Imperial College London to treat blood cancers and solid tumours. 
Arovella’s lead product is ALA-101. ALA-101 consists of CAR19-iNKT cells that have been modified to produce 
a Chimeric Antigen Receptor (CAR) that targets CD19. CD19 is an antigen found on the surface of numerous 
cancer types. Arovella is also expanding into solid tumour treatment through its CLDN18.2-targeting 
technology licensed from Sparx Group. iNKT cells also contain an invariant T cell receptor (iTCR) that targets 
α-GalCer bound CD1d, another antigen found on the surface of several cancer types. ALA-101 is being 
developed as an allogeneic cell therapy, which means it can be given from a healthy donor to a patient.  

Glossary: iNKT cell – invariant Natural Killer T cells; CAR – Chimeric Antigen Receptor that can be introduced 
into immune cells to target cancer cells; TCR – T cell receptors are a group of proteins found on immune cells 
that recognise fragments of antigens as peptides bound to MHC complexes; B-cell lymphoma – A type of 
cancer that forms in B cells (a type of immune system cell); CD1d – Cluster of differentiation 1, which is 
expressed on some immune cells and cancer cells; aGalCer – alpha-galactosylceramide is a specific ligand for 
human and mouse natural killer T cells. It is a synthetic glycolipid. 

For more information, visit www.arovella.com 

This announcement contains certain statements which may constitute forward-looking statements or 
information ("forward-looking statements"), including statements regarding negotiations with third parties 
and regulatory approvals. These forward-looking statements are based on certain key expectations and 
assumptions, including assumptions regarding the actions of third parties and financial terms. These factors 
and assumptions are based upon currently available information, and the forward-looking statements herein 
speak only of the date hereof. Although the expectations and assumptions reflected in the forward-looking 
statements are reasonable in the view of the Company's directors and management, reliance should not be 
placed on such statements as there is no assurance that they will prove correct. This is because forward-
looking statements are subject to known and unknown risks, uncertainties and other factors that could 
influence actual results or events and cause actual results or events to differ materially from those stated, 
anticipated or implied in the forward-looking statements. These risks include but are not limited to: 
uncertainties and other factors that are beyond the control of the Company; global economic conditions; the 
risk associated with foreign currencies; and risk associated with securities market volatility. The Company 
assumes no obligation to update any forward-looking statements or to update the reasons why actual results 
could differ from those reflected in the forward-looking statements, except as required by Australian 
securities laws and ASX Listing Rules. 
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