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Word statement of translational relevance

There is an increase in demand for CART therapy, which will presumably grow even
more with CARTs moving to earlier lines of treatment. Demand overcomes availability,
and the costs of CART therapy are unaffordable for some countries and public health
systems. In this sense, academic CARTs could be a promising option to palliate these
problems, allowing a strategy of point-of-care that could be implemented worldwide.

Despite impressive outcomes observed with BCMA-CART in patients with heavily
pretreated multiple myeloma, this therapy is not curative and myeloma patients
continue to relapse. Understanding the mechanisms of failure of CART therapy and
finding biomarkers of response that could be addressed to improve efficacy is of main

importance.



142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171

Abstract

Background

BCMA-CARTs improve results obtained with conventional therapy in the treatment of
relapsed/refractory multiple myeloma. However, the high demand and expensive costs
associated with CART therapy might prove unsustainable for health systems.
Academic CARTs could potentially overcome these issues. Moreover, response
biomarkers and resistance mechanisms need to be identified and addressed to
improve efficacy and patient selection. Here, we present clinical and ancillary results of
the 60 patients treated with the academic BCMA-CART, ARI0002h, in the CARTBCMA-
HCB-01 trial.

Methods

We collected apheresis, final product, peripheral blood and bone marrow samples
before and after infusion. We assessed BCMA, T-cell subsets, CART kinetics and
antibodies, B-cell aplasia, cytokines, and measurable residual disease by next
generation flow cytometry, and correlated these to clinical outcomes.

Results

At cutoff date March 17" 2023, with a median follow-up of 23.1 months (95%Cl 9.2-
37.1), overall response rate in the first 3 months was 95% (95%CI 89.5-100); cytokine
release syndrome (CRS) was observed in 90% of patients (5% grades=3) and grade 1
immune effector cell-associated neurotoxicity syndrome was reported in 2 patients
(3%). Median progression-free survival was 15.8 months (95%CI 11.5-22.4). Surface
BCMA was not predictive of response or survival, but soluble BCMA correlated with
worse clinical outcomes and CRS severity. Activation marker HLA-DR in the apheresis
was associated with longer progression-free survival and increased exhaustion
markers correlated with poorer outcomes. ARI0002h kinetics and loss of B-cell aplasia
were not predictive of relapse.

Conclusion

Despite deep and sustained responses achieved with ARIO002h, we identified several

biomarkers that correlate with poor outcomes.



172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208

Introduction

The introduction of B-cell maturation antigen (BCMA) directed chimeric antigen
receptor T-cell (CART) therapy to the treatment of relapsed/refractory (R/R) multiple
myeloma (MM) is undoubtedly revolutionary, with the achievement of high response
rates and median survivals that overcome those achieved with conventional therapy in
this setting’=3. These outstanding results led to the approval of idecabtagene vicleucel
(ide-cel)* and ciltacabtagene autoleucel (cilta-cel)®, and results of several CARTs
targeting BCMA for R/R MM have been reported so far, including different single-chain
variable fragment (scFv) origins (mouse, llama, humanized and human) and T-cell
origin (autologous vs. allogeneic)®®. Also, GPRC5D has emerged as an active
immunotherapeutic target with promising results®. Consequently, the demand for this
therapy overcomes availability and, in some countries and health systems, the costs of
this therapy are unaffordable. These unmet needs could be improved by academic
CARTSs.

Our institution developed ARIO002h, a second generation 4-1BB-based CAR, with a
humanized scFv directed against BCMA?®°., An academic, pivotal, single-arm, open label
clinical trial (CARTBCMA-HCB-01) for the treatment of R/R MM patients was started.
Results of the first cohort of 30 patients showed an overall response rate (ORR) of
100%, with 67% achieving complete responses (CR). After a median follow-up of 18
months, progression-free survival (PFS) was 14.5 months and overall survival (OS)
was not reached, with a PFS rate at 12 months of 70%. Cytopenias were the most
common side effect and although 80% of patients developed cytokine release
syndrome (CRS), all cases were grades 1-2. No cases of neurotoxicity or late

neurologic events were observed™.

Despite the clinical outcomes obtained with BCMA-CARTS, patients continue to relapse
and the absence of a plateau in the survival curves reported by different constructs
does not suggest a definitive cure. This, added to the cost that CART therapy signifies
in the health care systems of many countries, emphasizes the importance of finding
predictive factors and mechanisms of resistance in order to guide patient selection.
Some of the proposed features that could impact CART function are BCMA antigen
density, soluble BCMA levels (including the possibility of a BCMA antigen escape), T-
cell subsets (stem cell memory vs. effector), T-cell exhaustion, and the effect of non-

human scFv leading to anti-CAR antibodies*?.



209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245

Here, we report the clinical results from a planned interim analysis with cut-off date
March 17" 2023 of 60 patients treated with ARI0002h, including longer follow-up of the
initial cohort and 30 additional patients from cohort 2. We also describe ancillary
studies performed on patients samples evaluating potential mechanisms of efficacy
and resistance to ARIO002h.

Methods

Study design and subjects

CARTBCMA-HCB-01 is a pilot, single-arm, open-label study performed in 7 Spanish
centers. Patients aged 18-75 years old with RRMM were eligible if they had
measurable disease, received =2 prior regimens, including a proteasome inhibitor, an
immunomodulatory drug and an anti-CD38 antibody, and were refractory to the last line
of treatment. A booster dose of up to 3x10% CAR+cells/kg was planned at least 3
months after the first dose in patients with any kind of response and no limiting side
effects. Prior to the booster dose, LD was repeated following the same scheme only
when CART cell persistence was ruled out (Suppl.Figure 1). The study was registered
with EudraCT (2019-001472-11) and ClinicalTrials.gov (NCT04309981). The study was
performed in accordance with the Declaration of Helsinki Ethical Principles for Medical
Research involving Human Subjects and the protocol was approved by the Ethics
Committee of Hospital Clinic de Barcelona. All subjects provided written informed

consent.

Samples

Apheresis and final product (FP) samples were obtained and analyzed. Peripheral
blood (PB) and bone marrow (BM) samples were obtained at the established
timepoints; PB at inclusion, prior to LD, on days 0, 3, 7, 14, 28, 70, 100 and months 4,
5,6,7,8,9, 10, 11, 12, 18, 24; BM at inclusion, days 28 and 100, and months 6, 12,
18, 24. When patients were withdrawn from the study, end-of-treatment (EOT) samples
from the PB and BM, if possible, were collected. Potency was analyzed in the FP by
flow cytometry, assessing killing capacity of CAR-T cells against the U266 tumor cell
line. Measurable residual disease (MRD) was assessed by next generation flow.
Kinetics of ARIO002h were measured by gPCR in the PB and by flow cytometry in the
BM. B-cell kinetics were measured by flow cytometry. BCMA molecules/cell on plasma
cells (PC) were quantified by flow cytometry. Soluble BCMA was quantified in serum by

ELISA. T-cell subsets were analyzed by flow cytometry. Serum levels of cytokines were
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measured by ELISA. Anti-CAR antibodies were determined by flow cytometry (Figure
1). Detailed information is described in the Supplementary Methods.

Clinical results

Primary endpoints were overall response rate (ORR) within the first 3 months and rate
of cytokine release syndrome (CRS) and/or neurotoxicity in the first 30 days. Response
was assessed as per International Myeloma Working Group (IMWG) criterial®* and BM
minimal residual disease (MRD)!* was analyzed by next-generation flow. Adverse
events (AEs) were graded using CTCAE v5.0. CRS and neurotoxicity were graded
according to the American Society for Transplantation and Cellular Therapy (ASTCT)
criteria®.

Statistical analysis

Categorical variables were reported in number or proportions and continuous variables
were reported as mean and standard deviation or median and interquartile range.
Comparisons between categorical values were performed with x? or Fisher’s exact test.
The Student’s t-test or the Wilcoxon test (when appropriate) were used to analyze the
continuous variables. The log-rank test was used to analyze the differences in survival
curves, and the Kaplan-Meier method to graphically depict the PFS and OS. A Cox
proportional hazards model was used to calculate the hazard ratio (HR). Pearson or
Spearman correlation tests were used when appropriate.

Data availability

All materials, data, and protocols described in the manuscript will be made available
upon request, if the request is made within 6 years of publication. A summary of the

study protocol is included in the Supplementary data of this article.

Results

Clinical outcomes of ARI0002h

As of March 1712023, 72 patients with R/R MM were screened, of which 69 underwent
apheresis and 61 received LD, with 60 patients finally receiving ARI0002h (Figure 2A).
This is the population that was evaluated in the studies described herein. The main
patient characteristics and response data are described in Table 1. Bridging therapy
was administered to 48% of patients. The ORR in the first 3 months was 95% (= very
good partial response (VGPR) in 77%). Median time to first response was 1 month.
Responses deepened over time, with 58% achieving CR (55% stringent CR —sCR-),
30% VGPR, 7% partial response. Only 1 patient (2%) was refractory, and 2 patients
(3%) died prior to first evaluation (septic shock and macrophage activation syndrome
(MAS)).
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With a median follow-up of 23.1 months (95%Cl 9.2-37.1), estimated median PFS was
15.8 months (95%CI 11.5-22.4) (Figure 2B). A higher baseline level of serum M protein
correlated with shorter PFS (HR 1.018; p=0.022). Median OS was not reached with OS
rates at 12 and 18 months of 81% and 69%, respectively (Figure 2C). Eighteen of 60
(30%) patients died. Causes of death were disease progression (n=13), COVID19
(n=2), cranial trauma, septic shock and MAS (n=1 each).

CRS was observed in 90% with 5% grades = 3. Median time to CRS was 7 days (range
1-14) with a median duration of 4.5 days. Eight (13%) patients did not receive the third
fraction due to CRS. ICANS grade 1 was reported in only 2 patients (3%) with no late
neurologic events. 6 patients (10%) developed a MAS (four grades 1-2, one grade 3,
one death). Tocilizumab and steroids were administered in 68% (mainly for persistent
grade 1 CRS) and 30% of patients, respectively.

The booster dose had been administered to 44 out of 55 eligible patients (80%), with
no CRS, ICANS or MAS or other toxicities. Median time after first infusion was 4.4
months (interquartile range (IQR) 4.0-5.1); 34% received a second LD regimen.
Response was evaluable in 42 patients; 45% (n=19) were already in SCR, 29% (n=12)
maintained the previously achieved response and 26% (n=11) improved their response.
Six patients (10%) developed neoplasias after ARI0002h infusion. Detailed information
is provided in Suppl.Table 1.

B-cell maturation antigen role in efficacy

BCMA data were obtained from two sources: (1) quantification of BCMA molecules on
the surface of myeloma vs. normal PC in the BM and (2) measurement of soluble
BCMA in the serum.

Mean BCMA molecules on the surface of myeloma PC at inclusion was 1261
molecules/cell (SD 838, range 225-4040). A decrease in number was observed
between inclusion and relapse in myeloma PC (17 samples available; p=0.019) (Figure
3A), although none of the patients became BCMA negative in the BM. Conversely,
BCMA in normal PC decreased only in 1 of 4 patients with paired samples available.
We found elevated sBCMA in all patients at both inclusion (252,661 pg/mL; SD
411,464) and relapse (142,887; SD 402,826), except for a patient. However, BCMA
was detected in the bone marrow PC of this subject. The only patient who was
primarily refractory to ARI0002h showed an increase in SBCMA between baseline and
day 28 (Figure 3B).

The amount of BCMA molecules on the surface of myeloma PC was equivalent
between patients who did or did not achieve a CR on days 28, 100 or as their best

response (Figure 3C); survival (PFS and OS) was not correlated to the quantity of
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BCMA either. In terms of SBCMA, baseline values were lower in patients who achieved
CR (days 28, 100 or CR as best response), although differences were not statistically
significant. Interestingly, sSBCMA measurements on day 28 were predictive of CR
achievement at all three timepoints (Figure 3D). Additionally, comparing baseline and
day 28 sBCMA with the best response achieved, without segregating into CR/<CR, an
association was observed (Figure 3D). Moreover, a higher sBCMA at baseline was
correlated with a shorter time to event in DOR (p<0.001), PFS (p=0.003) and OS
(p=0.008). Differences in baseline sBCMA were observed between patients who
developed CRS grades 1-2 vs. higher grade CRS (p=0.041) (Figure 3E). sSBCMA levels
did not differ according to the presence of plasmacytomas. The number of BCMA
molecules on myeloma PC or the quantity of sBCMA did not affect ARIO002h
persistence or peak magnitude.

Manufacturing and potency

All products were obtained at first attempt but two. In one the apheresis was repeated
and the other one was manufactured using cryopreserved T-cells that were available.
Both products were successfully manufactured in the end. Mean T-cell transduction
was 76%; dose was calculated based on CAR+ cells, therefore all patients received the
same quantity of CARTs and all patients had 3x10° CAR+ cells/kg available for the first
infusion. In the case of the booster dose, 38/44 (86%) received 3x10° CAR+ cells/kg in
a unigue infusion (n=2 received 1.2x10° CAR+ cells/kg and n=4 received 1.8x10° CAR+
cells/kg; which was the dose available). Median CART production and turnaround times
were 9 days (IQR 8-10) and 32 (IQR 27-37), respectively. Median vein-to-vein time was
41 days (IQR 34-51), with differences between patients who did or did not receive
bridging therapy (48 vs. 36 days;p=0.004). No impact on PFS and OS was observed
according to manufacturing time. In vitro killing capacity of the CAR T-cells was tested
in all FP, but no correlation was found between potency and clinical outcomes, in line

with previously reported data'®-18,

T-cell subsets in the apheresis and final product

T-cell populations in the apheresis and the final product (FP) (in CAR+ and CAR- cells)
are depicted in Figure 4A. We found an inverted CD4/CDS8 ratio in the apheresis and
FP, but greater expansion of CD4 cells during manufacturing was observed, with an
increased CD4/CD8 ratio in the FP compared to after apheresis (0.83 vs
0.43;p=0.0011). The FP was enriched in central memory cells (15.5% vs
3.7%;p<0.001), whilst naive plus stem cell memory T-cells were increased in CD8
(25.5% vs. 5.7%;p<0.0001) but decreased in CD4 (10.1% vs. 15.9%;p<0.001). After
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cell expansion during manufacturing, the proportion of Thl (20.9% vs.
11.8%;p<0.0001) and Treg (11.9% vs. 1.5%;p<0.0001) populations were also
increased, accompanied by a large increase in cells expressing the activation marker
HLA-DR (CD8: apheresis 15.2% vs FP 72%,p<0.0001; CD4: apheresis 9.3% vs FP
68.2%,p<0.0001).

Regarding the association of the analyzed T-cell subsets and clinical outcomes, a
higher proportion of CD8 central memory cells in the FP (but not in the apheresis) was
correlated with the achievement of CR on day 100 (p=0.045). Several populations in
the apheresis showed a mild-intermediate correlation with the proportion of CD8 central
memory cells in the FP (Suppl.Table 2), suggesting that a starting material enriched in
CD4 naive and CD4 CM cells, could have a roll helping CAR- T central memory
differentiation during cell culture. We could not find a correlation with Tregs or other T-
cell subsets, although the CAR- population of the FP was enriched in Treg (30%),
compared to the CAR+ fraction (11.9%). In contrast, a higher percentage of the
activation marker HLA-DR in the apheresis (but not in the FP) was associated with an
increased PFS (CD8: HR 1.050,p=0.046; CD4: HR 1.063,p=0.041); for OS only a trend
towards significance was found (CD8: HR 1.056,p=0.084; CD4: HR 1.055,p=0.050).

Exhaustion markers

We analyzed exhaustion markers (PD-1, TIGIT, TIM-3, LAG-3) in the apheresis, FP, in
the PB on day 28, and in the BM on days 28, 100 and EOT. We observed a marked
increase in PD-1 and TIGIT from the FP to days 28 and 100 in the BM (p<0.001), and
in PD-1 from the FP to day 28 in the PB (p<0.001) (Figure 4B). TIM-3 and LAG-3
expression increased from apheresis to the FP (p<0.001), but a decrease was
observed in the PB and BM on day 28 (p<0.001). From day 28, TIM-3 started to
increase in CAR+ cells of the BM, but LAG-3 expression in the BM remained low.

In terms of impact on efficacy, patients who achieved CR on day 28, 100 and as best
response had a lower expression of TIGIT in the BM on day 28 (p=0.011, p=0.013,
p=0.011, respectively; Figure 4C). We did not find a correlation between PD-1
expression and response. Higher levels of PD-1 and TIGIT in the apheresis, TIM-3 and
TIGIT in CAR+ CD8 T cells in the PB on day 28 and TIM-3 in CAR+ CD4 T cells in the
PB on day 28 correlated with shorter PFS and OS (Suppl.Table 3;Suppl.Figure 2).

Kinetics of ARIOO02h
Persistence of ARIO0O02h was measured in both PB and BM. Of note, BM samples

were obtained less frequently, potentially introducing a sampling bias. Median
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persistence of ARI0O002h in the PB and BM was 4.9 (95%CI 3.8-5.9) and 5.6 months
(95%CI 3.6-7.7), respectively. The mean peak was 10.4 copies/genome (SD 11.4;
range 0.68-68.8) (Figure 5A) and occurred on day 14 and 28 in 70% and in 18% of
patients, respectively. Persistence in the PB at each timepoint is depicted in
Suppl.Figure 3. We analyzed persistence and the magnitude of the peak according to
baseline tumor burden, measured as proportion of BM PC and baseline sBCMA, with
no significant differences (Suppl.Figure 4&5).

Of the 44 patients who received the booster dose, expansion data were evaluable from
39. Expansion in the PB was observed in 61.5% of patients (n=24), not observed in
35.9% and the result was uncertain in one patient. Median persistence after booster
dose in patients who expanded was 3.7 months (95%CI 1.4-6.0). Half of the
expansions (12/24) occurred within the first seven days after the booster dose. The
peak observed after the booster dose was lower (mean 2.74 copies/genome; SD 6.6)
than after the initial expansion (Figure 5B), although samples after 14 days (median
time to peak observed after the first infusion) were not available. Second LD was
administered to 6 of 14 patients in the non-expansion group and to 5 of 24 of the
expansion group (p=0.266). In 6 patients, a CART expansion in the PB was observed
prior to MM relapse, including 2 patients who simultaneously became MRD positive.
ARIO002h was detectable in 32.1% (9/28) of the patients with samples at relapse
(Figure 5C).

To establish the potential impact of PB CART persistence in DOR, PFS and OS, we
performed a survival analysis setting a landmark time at 3 and 4.9 months (the median
persistence of this cohort) from infusion. A log-rank comparison categorizing
persistence at both timepoints showed no differences (Suppl.Figure 6). Triple- or penta-
refractory patients had a similar persistence of ARI0O002h. For patients with prior
allogeneic stem cell transplantation (alloHSCT) (n=5), ARI0002h persistence was high,
but was not statistically longer compared to those who had not undergone alloHSCT in
either the PB (11.1 vs 4.9 months;p=0.417) or BM (11.1 vs 5.4 months;p=0.315)
(Suppl.Figure 7).

The magnitude of the peak of expansion had no impact on PFS or OS, but did correlate
with the probability of CRS occurring (CRS vs. no CRS: 11.1 vs 3.7
copies/genome;p=0.030). A trend to higher proportion of CD4 T-cells on peak day was
observed in patients who were in CR on day 100 (CR 19.0 vs <CR 12.5;p=0.046) and
who achieved a CR as best response (CR 25.7 vs <CR 18.8;p=0.056).

B-cell aplasia
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The disappearance of normal B cells is a well-known on-target/off-tumor effect of
BCMA targeted CARTSs. All 60 patients treated with ARIO002h had B cells in the PB at
inclusion (mean 8.1%, SD 12.2%) and all of them eventually developed B-cell aplasia.
On the day of infusion, 31.6% (n=12/38) of patients lacked B cells, probably due to the
lymphodepletion regimen, although in 4 of these cases we observed a brief recovery.
Median time from infusion to the start of B-cell aplasia was 3 days (IQR 12, range 0-29)
and the median duration was 3.3 months (95%CI 2.6-3.9). Amongst the 28 patients
who developed disease progression, 5 (17.9%) maintained a continuous B-cell aplasia
in the EOT samples; 1 patient was not evaluable and in the remaining 22 patients
median time from B-cell recovery to relapse was 10.3 months (IQR 12.6, range 0.5-
24.3) (Suppl.Figure 8). Of the 9 patients who relapsed with CART in PB, B-cells were
undetectable in only 4.

Cytokines

Cytokine results are only available for the first cohort of 30 patients. Serum quantities
of different cytokines are depicted in Supple.Figure 9A. See also Suppl.Table 4 and
Suppl.Figure 10. Patients who experienced CRS of any grade, compared to those who
did not, showed significant differences in baseline IFNy (CRS 4.1 vs no CRS 8.4
pg/ml;p=0.029), granzyme B on day 14 (CRS 365.9 vs no CRS 39.6 pg/ml;p=0.040),
IL-6 on day 14 (CRS 370.8 vs no CRS 8.1 pg/ml;p=0.014) and IL-6 on day 28 (CRS
310.2 vs no CRS 5.5 pg/ml;p=0.020) (Suppl.Figure 9B).

CART antibodies

We detected antibodies against the CART in 60% (n=36/60) of patients. Although we
detected antibodies in consecutive samples in few patients, in most of them, anti-CAR
antibodies were not sustained over time. The detection of anti-CAR antibodies at each
timepoint is summarized in the Suppl.Table 5. Ten patients had a positive antibody
measurement prior to the booster dose, and of those, 5 (50%) expanded, 3 did not
expand (30%), and in 2 expansion was not evaluable. We analyzed survival setting a
landmark time at 3 months, comparing patients with or without antibodies at that
timepoint, with no differences in PFS (p=0.435) or OS (p=0.824). Anti-CAR antibodies
were detected in the EOT sample of 25% (7 of 28) of patients (Suppl.Table 6), but they
were also detected in the 5 patients who have not relapsed after more than 20 months
(Suppl.Table 7).

Measurable residual disease by next generation flow cytometry
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MRD analysis results obtained for the 60 patients at different timepoints are shown in
Suppl.Table 8. MDR-negative rates in evaluable samples on days 28 and 100 were
98% and 96%, respectively. Of note, 24% (n=13/54) of the samples were not evaluable
on day 28 due to hemodilution. MRD was evaluable at the expected sensitivity of 10°
in approximately half of the samples in the initial timepoints (days 28 and 100) and in
60-75% of samples at later timepoints (months 6 to 24). A sensitivity of at least 10° was
achieved in 87.5-100% of all samples at all timepoints. No differences were observed
in PFS according to MRD-negative sensitivity (Suppl.Figure 11).

In 12 of 28 patients (43%) who developed disease progression, MRD positivity was
observed early, prior to overt relapse (Figure 5C). This premature detection is probably
underestimated due to the frequency of BM sampling. In 2 patients the positivity was
evident at a sensitivity of 104, in 8 patients at 10° and in 2 at 10%. Median time from
MRD positivity to relapse was 3.1 months (IQR 3.4) (Suppl.Figure 12). When analyzing
MRD in 19 available end-of-treatment (EOT) samples, 3 were MRD negative: 2 had
extramedullary disease progressions and 1 patient withdrew for alloHSCT.

Other clinical correlations

When analyzing tumor burden markers other than sBCMA, we found that M-protein
correlated with shorter PFS (p=0.013), while the proportion of BM PC did not. No
differences in terms of PFS were observed according to the presence of triple-
refractoriness, high-risk cytogenetics or extramedullary disease, when accounting for
all plasmacytomas. There was a trend to shorter PFS when plasmacytomas were
extramedullary (Suppl.Figure 13A-D). Interestingly, International Staging System (ISS)
was a better predictor calculated at baseline rather than at diagnosis of MM
(Suppl.Figure 13E-F). In a multivariate analysis, all three variables, sSBCMA, M-protein
and ISS at baseline retained statistical significance (Suppl.Table 9).

The impact of MRD in PFS could not be analyzed in this study since almost all patients
were MRD negative on days 28 and 100. An involved serum free-light chain below the
lower limit of normality was found in 80% and 84.3% of patients on days 28 and 100
and a correlation with PFS was observed (p=0.004) with day 100 measurements
(Suppl.Figure 14).

Discussion
In this study, previously reported ARIO002h preliminary outcomes were confirmed,
with 30 additional patients and longer follow-up. One distinctive feature of this study

was the booster dose. Both expansion and an improvement of responses were
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observed after booster dose administration. It is unknown whether patients who
received the booster dose in sCR (45%) had a longer DOR. Expansion results were
similar between patients receiving or not a second LD, which suggests that it may not
be mandatory. Still, a bias is present, since LD was administered according to CART
persistence prior to booster dose, and therefore groups were not balanced. Since the
study lacks a randomized comparison group, it is uncertain whether the booster dose is
fully responsible for the benefits in terms of efficacy. Despite that, we believe that the
feasibility of the booster dose manufacturing, administration and the lack of side effects
warrant further investigation of this strategy.

The fractionated administration of ARIO002h may have contributed to a slightly delayed
profile of CART kinetics and cytokine expression, compared to other reported BCMA-
CART that are administered in a single infusion*®°, In ARIO002h, the peak of
expansion was mainly observed in days 14 to 28. The highest levels of IL-6 and
granzyme B were observed also from day 7, onwards. This behavior might have a
different effect on immunological parameters and could explain the lower neurologic
events observed in ARI0002h, although these observations can only be confirmed with
a randomized study.

MAS/hemophagocytic lymphohistiocytosis (HLH) related deaths have been reported
after cilta-cel and ide-cel*?°. In another study?, 21.8% of patients treated with BCMA-
CART met criteria for MAS/HLH. In our study, MAS/HLH was screened along follow-up,
especially since one patient died due to MAS. All cases who met any of the available
criteria, even if only laboratory criteria were found, were reported as MAS. All cases
presented a previous CRS (4 grades 1 and 2 grades 2).

Factors associated with the duration of response in patients with MM treated with
CARTs against BCMA can be related to the host (age, preforming status), baseline
disease (tumor burden, cytogenetics, extramedullary disease) and with the CART itself.
In our study, the ISS calculated at baseline rather than at diagnosis was a better
predictor of outcomes. The finding that an involved serum FLC below the limit of
normality in day 100 was predictive of longer PFS could be useful in patients who
achieve a negative MRD or present hemodiluted BM samples.

The quantity of BCMA molecules on the surface of plasma cells did not impact
response or survival in this cohort. However, SBCMA levels at baseline were lower in
complete responders and seemed to have a response prediction capacity when
measured on day 28. Of note, higher levels were also associated with CRS grade of
severity, which would be inconsistent considering that no effector activity is performed
against SBCMA. For this reason, we believe that the worse outcomes of high SBCMA

levels found in this study in terms of both efficacy and toxicity have to do with sSBCMA

16



539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574

as a surrogate marker of tumor burden, rather than a sink for ARIO002h, although
clinical data have reported a benefit in blocking cleavage of BCMAZ23, Also, our data
suggest that sSBCMA levels could be used as a tumor marker in BCMA positive
patients, as suggested by several other studies?*2°. We did not find any evidence of
BCMA negative relapse in this series. Since the expression was significantly lower at
relapse, a mechanism associated with this low BCMA reservoir population cannot be
discarded.

Reported data on T-cell subpopulations in -3 treated with CART suggest that long-
lived self-renewing early memory phenotypes are of vital importance for CART
expansion and promote profound and sustained tumor responses. Most studies are
focused on the apheresis product, but a few studies that analyzed the FP report similar
findings'®353¢, ARI0002h T-cell subpopulation distribution showed that CART cells in
the final product were not terminally differentiated, retaining effector functions while
maintaining memory phenotypes with proliferation ability. In our cohort, only CD8
central memory cells in the FP correlated with response on day 100. We did not find
clinical correlations regarding regulatory T cells, apheresis subpopulations, or
populations other than CD8 central memory cells in the FP. In one study, a lower
expression of HLA-DR was observed in non-responders to CART for acute
lymphoblastic leukemia®. In our data, the activation marker HLA-DR in both CD8 and
CD4 correlated with longer PFS.

As previously observed for cilta-cel and ide-cel*”*8, the persistence of ARIO002h cells
seems to be unrelated to the probability of progression. In this study, median
persistence of the CART was 4.9 months, while median PFS was 15.8 months.
Similarly, the loss of B-cell aplasia occurred soon before relapse in the majority of
patients. In contrast, more than 30% of patients had detectable levels of ARI0O002h at
relapse. We observed a clear increase in the expression of exhaustion markers,
particularly PD-1 and TIGIT in the BM, but also TIM-3 from day 28, and markers
remained high in the two BM samples at relapse with detectable CART. Moreover, in
some patients, the detection of CARTs at relapse did not coexist with a B-cell aplasia.
All of this highlights the role that exhaustion may play in ARIO002h cells. Mechanisms
to overcome exhaustion could include obtaining a higher percentage of long-lasting
cells in the FP, such as central memory T-cells®, and perpetuating T-cell activity with
immune checkpoint blockade. A booster dose was administered with the aim of
improving efficacy, with CARTs not exposed to MM, and therefore not exhausted, but
based on exhaustion markers kinetics observed, we could consider an earlier

administration.
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Despite the humanized nature of the scFv, the development of anti-CAR antibodies
was observed. Yet, their neutralizing ability and the potential deleterious impact on
ARIO002h efficacy remains unclear and further studies are ongoing. The antibody
detection at several timepoints in 5 patients who remain in response after more than 20
months of follow-up, the CART expansion observed after the booster dose in patients
with anti-CAR antibodies, and the lack of impact in terms of PFS and OS in patients
with a positive detection at 3 months, supports the idea that these antibodies may not
have a clinical impact.

MRD negativity was achieved in the first 100 days by almost all patients treated with
ARIO0002h, which makes comparisons between MRD status and PFS or OS unfeasible.
Despite that, the MRD negativity rates in the BM were higher compared to the CR rates
determined by the classic IMWG criteria'# that include serum M protein and free light
chain evaluation. Therefore, the use of NGF or other high sensitivity techniques to
analyze MRD could detect responders faster as reported elsewhere®®4!, In addition,
MRD positivity was observed in some patients prior to relapse.

One limitation of the study is that the follow-up of cohort 2 is relatively short.
Furthermore, we were not able to perform genomic studies on the samples, although
mechanisms of CART resistance mediated by genomic alterations are infrequent,
unlike for T-cell enhancers*2.

In summary, ARIO002h preliminary outcomes were confirmed. An increase in
exhaustion markers in the BM was observed and correlated with poor outcomes,
together with low HLA-DR marker, high tumor burden and sBCMA.

Acknowledgments

We would like to thank the patients and their families. We are grateful to the staff
members of the laboratories involved in sample processing and analysis: Immunology
department of Hospital Clinic de Barcelona and Centro de Investigacion Médica
Aplicada; as well as the staff members of the hospitals included in the clinical trial:
Hospital Clinic de Barcelona, Hospital Clinico Universitario de Salamanca, Hospital
Clinico Universitario Virgen de la Arrixaca, Hospital Universitario 12 de Octubre, Clinica
Universidad de Navarra, Hospital Universitario Virgen del Rocio and Hospital Clinico
Universitario de Santiago; and preclinical researchers involved in academic CAR-T
development. We would like to thank Ana Amargos, Africa Yelamos and Marta Juan for

their work as clinical trial monitors.

Authorship Contributions

18



612
613
614
615
616
617
618
619
620
621
622
623

624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659

AOC, MER, AZ, SN, LR, JD, MJ, AUIl, BP, MP and CFdL were involved in the
conception and design of this study. MER, AZ, SI, ALD, MJ, BP and MP provided
laboratory data. AOC, VGC, VC, NLM, PRO, JLR, JSP, EO, EG, SV and MSG provided
clinical data. AOC, MER, AZ, SI, ALD, DFM, NMC, LGRL, LLC, LP, BMA, LR, JC, NT,
MLP and ASS contributed to data collection. AOC, MER, AZ, SI, ALD, SV, VOM, FP,
JML, JMM, MVM, AUIl, BP, MP and CFdL collaborated in data analysis and
interpretation. AOC, MER, AMB and CFdL were involved in the writing of the
manuscript. All authors reviewed the final manuscript and approved its last version to
be published.

References

1. Mateos M-V, Weisel K, De Stefano V, et al. LocoMMotion: a prospective,
non-interventional, multinational study of real-life current standards of
care in patients with relapsed and/or refractory multiple myeloma.
Leukemia. 2022;36(5):1371-1376.

2. Rodriguez-Otero P, Ailawadhi S, Arnulf B, et al. Ide-cel or Standard
Regimens in Relapsed and Refractory Multiple Myeloma. New England
Journal of Medicine. 2023;

3. San-Miguel J, Dhakal B, Yong K, et al. Cilta-cel or Standard Care in
Lenalidomide-Refractory Multiple Myeloma. New England Journal of
Medicine. 2023;389(4):335—-347.

4, Munshi NC, Anderson LD, Shah N, et al. Idecabtagene Vicleucel in
Relapsed and Refractory Multiple Myeloma. New England Journal of
Medicine. 2021;384(8):705-716.

5. Martin T, Usmani SZ, Berdeja JG, et al. Ciltacabtagene Autoleucel, an
Anti—B-cell Maturation Antigen Chimeric Antigen Receptor T-Cell Therapy,
for Relapsed/Refractory Multiple Myeloma: CARTITUDE-1 2-Year Follow-
Up. Journal of Clinical Oncology. 0(0):JC0O.22.00842.

6. Mailankody S, Matous J V, Chhabra S, et al. Allogeneic BCMA-targeting
CAR T cells in relapsed/refractory multiple myeloma: phase 1
UNIVERSAL trial interim results. Nat Med. 2023;

7. Roex G, Timmers M, Wouters K, et al. Safety and clinical efficacy of
BCMA CAR-T-cell therapy in multiple myeloma. J Hematol Oncol.
2020;13(1):164.

8. Frigault MJ, Bishop MR, Rosenblatt J, et al. Phase 1 study of CART-
ddBCMA for the treatment of subjects with relapsed and refractory
multiple myeloma. Blood Adv. 2023;7(5):768-777.

9. Mailankody S, Devlin SM, Landa J, et al. GPRC5D-Targeted CAR T Cells
for Myeloma. New England Journal of Medicine. 2022;387(13):1196—
1206.

10. Perez-Amill L, Sufie G, Antofiana-Vildosola A, et al. Preclinical
development of a humanized chimeric antigen receptor against B cell
maturation antigen for multiple myeloma. Haematologica.
2020;106(1):173-184.

11. Oliver-Caldés A, Gonzalez-Calle V, Cabafias V, et al. Fractionated initial
infusion and booster dose of ARI0002h, a humanised, BCMA-directed
CAR T-cell therapy, for patients with relapsed or refractory multiple

19



660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

myeloma (CARTBCMA-HCB-01): a single-arm, multicentre, academic
pilot study. Lancet Oncol. 2023;24(8):913-924.

Manier S, Ingegnere T, Escure G, et al. Current state and next-generation
CAR-T cells in multiple myeloma. Blood Rev. 2022;54:100929.

Rajkumar SV, Dimopoulos MA, Palumbo A, et al. International Myeloma
Working Group updated criteria for the diagnosis of multiple myeloma.
Lancet Oncol. 2014;15(12):e538-e548.

Kumar S, Paiva B, Anderson KC, et al. International Myeloma Working
Group consensus criteria for response and minimal residual disease
assessment in multiple myeloma. Lancet Oncol. 2016;17(8):e328—e346.
Lee DW, Santomasso BD, Locke FL, et al. ASTCT Consensus Grading for
Cytokine Release Syndrome and Neurologic Toxicity Associated with
Immune Effector Cells. Biology of Blood and Marrow Transplantation.
2019;25(4):625-638.

Maciulaitis R, D’Apote L, Buchanan A, Pioppo L, Schneider CK. Clinical
Development of Advanced Therapy Medicinal Products in Europe:
Evidence That Regulators Must Be Proactive. Molecular Therapy.
2012;20(3):479-482.

Capelli C, Cuofano C, Pavoni C, et al. Potency assays and biomarkers for
cell-based advanced therapy medicinal products. Front Immunol.
2023;14..

Salmikangas P, Carlsson B, Klumb C, Reimer T, Thirstrup S. Potency
testing of cell and gene therapy products. Front Med (Lausanne).
2023;10:..

Martin N, Thompson EG, Brown W, et al. Idecabtagene Vicleucel (ide-cel,
bb2121) Responses Are Characterized By Early and Temporally
Consistent Activation and Expansion of CAR T Cells with a T Effector
Phenotype. Blood. 2020;136:17-18.

Hansen DK, Sidana S, Peres LC, et al. Idecabtagene Vicleucel for
Relapsed/Refractory Multiple Myeloma: Real-World Experience From the
Myeloma CAR T Consortium. Journal of Clinical Oncology.
2023;41(11):2087—-2097.

Kennedy VE, Wong C, Huang C-Y, et al. Macrophage activation
syndrome-like (MAS-L) manifestations following BCMA-directed CAR T
cells in multiple myeloma. Blood Adv. 2021;5(23):5344-5348.

Pont MJ, Hill T, Cole GO, et al. y-Secretase inhibition increases efficacy of
BCMA-specific chimeric antigen receptor T cells in multiple myeloma.
Blood. 2019;134(19):1585-1597.

Cowan AJ, Pont MJ, Sather BD, et al. &#x3b3;-Secretase inhibitor in
combination with BCMA chimeric antigen receptor T-cell immunotherapy
for individuals with relapsed or refractory multiple myeloma: a phase 1,
first-in-human trial. Lancet Oncol. 2023;24(7):811-822.

Girgis S, Wang Lin SX, Pillarisetti K, et al. Effects of teclistamab and
talguetamab on soluble BCMA levels in patients with relapsed/refractory
multiple myeloma. Blood Adv. 2023;7(4):644—648.

ShenY, Liu J, Wang B, et al. Serum soluble BCMA can be used to monitor
relapse of multiple myeloma patients after chimeric antigen receptor T-cell
immunotherapy. Curr Res Transl Med. 2023;71(2):103378.

Alomari M, Kunacheewa C, Manasanch EE. The role of soluble B cell
maturation antigen as a biomarker in multiple myeloma. Leuk Lymphoma.
2023;64(2):261-272.

Bujarski S, Sutanto C, Spektor TM, et al. Use of serum B-cell maturation
antigen levels to predict outcomes for myeloma patients treated with
ruxolitinib, lenalidomide and methylprednisolone. Hematol Oncol.
2022;40(2):243-248.

20



715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761

762

763

764
765

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Visram A, Soof C, Rajkumar SV, et al. Serum BCMA levels predict
outcomes in MGUS and smoldering myeloma patients. Blood Cancer J.
2021;11(6):120.

Wiedemann A, Szita VR, Horvath R, et al. Soluble B-cell maturation
antigen as a monitoring marker for multiple myeloma. Pathology and
Oncology Research. 2023;29:.

Sabatino M, Hu J, Sommariva M, et al. Generation of clinical-grade CD19-
specific CAR-modified CD8+ memory stem cells for the treatment of
human B-cell malignancies. Blood. 2016;128(4):519-528.

Singh N, Perazzelli J, Grupp SA, Barrett DM. Early memory phenotypes
drive T cell proliferation in patients with pediatric malignancies. Sci Transl
Med. 2016;8(320):320ra3-320ra3.

Bai Z, Woodhouse S, Zhao Z, et al. Single-cell antigen-specific landscape
of CAR T infusion product identifies determinants of CD19-positive
relapse in patients with ALL. Sci Adv. 2023;8(23):eabj2820.

Wang Y, Tong C, Lu Y, et al. Characteristics of premanufacture CD8+T
cells determine CAR-T efficacy in patients with diffuse large B-cell
lymphoma. Signal Transduct Target Ther. 2023;8(1):409.

Cohen AD, Garfall AL, Stadtmauer EA, et al. B cell maturation antigen—
specific CAR T cells are clinically active in multiple myeloma. J Clin
Invest. 2019;129(6):2210-2221.

Locke FL, Rossi JM, Neelapu SS, et al. Tumor burden, inflammation, and
product attributes determine outcomes of axicabtagene ciloleucel in large
B-cell ymphoma. Blood Adv. 2020;4(19):4898-4911.

Fraietta JA, Lacey SF, Orlando EJ, et al. Determinants of response and
resistance to CD19 chimeric antigen receptor (CAR) T cell therapy of
chronic lymphocytic leukemia. Nat Med. 2018;24(5):563-571.

Fernandez de Larrea C, Harrison S, Martinez-Lopez J, et al. OA-45
Pharmacokinetic and correlative analysis of ciltacabtagene autoleucel in
patients with lenalidomide-refractory multiple myeloma in the
CARTITUDE-4 trial. Clin Lymphoma Myeloma Leuk. 2023;23:528.

Lin Y, Raje NS, Berdeja JG, et al. Idecabtagene vicleucel for relapsed and
refractory multiple myeloma: post hoc 18-month follow-up of a phase 1
trial. Nat Med. 2023;29(9):2286—-2294.

Battram AM, Oliver-Caldes A, Bosch i Crespo M, et al. Genetic Disruption
of Blimp-1 Drastically Augments the Persistence and Anti-Tumour Efficacy
of BCMA-Targeting CAR-T Cells. Blood. 2022;140(Supplement 1):2360—
2361.

Paiva B, Manrique |, Rytlewski J, et al. Time-Dependent Prognostic Value
of Serological and Measurable Residual Disease Assessments after
Idecabtagene Vicleucel. Blood Cancer Discov. 2023;4(5):365-373.

Paiva B, San-Miguel J, Avet-Loiseau H. MRD in multiple myeloma: does
CR really matter? Blood. 2022;140(23):2423-2428.

Friedrich MJ, Neri P, Kehl N, et al. The pre-existing T cell landscape
determines the response to bispecific T cell engagers in multiple myeloma
patients. Cancer Cell. 2023;41(4):711-725.e6.

21



766 Tables

767
768 Table 1. Main features of patients treated with ARI0002h.
769
ARIO002 treated patients
Features
(n=60)
Age (years); median (range) 58 (36-74)
Sex (F/M) 26/34
Heavy chain isotype IgG/IgA/IgD/Only light chain (%) 52/27/3/18
Light chain isotype kappa/lambda (%) 55/45
ISS stage at baseline I/11/111 (%) 49/23/28
Plasmacytomas (%) 50
Extramedullary location 18
Serum M protein (g/L); mean (range) 10.5 (0-90)
Bone marrow plasma cells (%); median (IQR) 13 (2-31)
High-risk cytogenetics (%)* 28
Number of previous lines; median (range) 3 (2-10)
Prior autologous stem cell transplantation (%) 90
Prior allogeneic stem cell transplantation (%) 8
Prior drug exposure (%) / refractoriness (%)
Bortezomib 100/52
Lenalidomide 100/78
Anti-CD38 monoclonal antibody 100/93
Carfilzomib 57/45
Pomalidomide 52/48
Bridging therapy (%) 48
Overall response in the first 100 days (%) 95
= Complete response (stringent CR) 44(40)
Very good partial response 33
Partial response 18
Refractory 2
Death prior to evaluation 3
Measurable residual disease negative; n negative/n
evaluable (%) in total; % of 106, 105, 10
Day 28 40/41 (98%)"; 47.5, 42.5, 10
Day 100 49/51 (96%)"; 55.1, 34.7, 10.2
Cytokine release syndrome; n, (%) 54 (90)
Grade 1-2 51 (85)
Grade = 3 3(5)
Neurotoxicity; n, (%)
Immune-effector cell associated neurotoxicity syndrome 2 (3)
Late neurologic events 0

770  *del(17p), t(4;14), t(14,;16); ~Three of the unavailable samples were due to: one patient
771  was primary refractory and 2 patients died before first evaluation.
772
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Figures and figure Legends

773
774
775
776
777

Figure 1. Sample assessment workflow. Summary of biomarker analysis performed

on samples according to its order of appearance: (1) features at inclusion, (2)

apheresis, manufacturing and final product analysis, (3) follow-up findings and (4)

evaluation of response.
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780  Figure 2. ARIOO02h clinical outcomes (n=60). (A) Consort diagram of CARTBCMA-
781  HCB-01 at cutoff date 17" March 2023. (B) Progression-free and (C) overall survival of
782  the 60 patients treated with ARI0002h with a median follow-up of 23.1 months (95%ClI
783  9.2-37.1).
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Figure 3. BCMA behavior in ARIO002h treated patients. (A) BCMA molecules/cell on
myeloma and normal plasma cells at baseline and relapse in all patients (left) and only
in paired samples (right). (B) Soluble BCMA (sBCMA) levels at different timepoints. A
decrease is observed in all responding patients, with an increase at relapse. The only
patient who was refractory developedan increase of sSBCMA levels from baseline to day
28. (C) The density of BCMA molecules on myeloma plasma cells was not different in
complete responders vs. patients who achieved less than a complete response. (D)
Baseline sBCMA was lower in complete responders vs. less than a complete response
on days 28 and 100, and in best response achieved, although differences were not
statistically significant. SBCMA levels on day 28 were lower in complete responders at
all three timepoints. When analyzing sBCMA at baseline and day 28, we found a
correlation with the response achieved (CR: complete response; VGPR: very good
partial response; PR: partial response; PD: progressive disease). (E) sSBCMA levels in
patients according to severity of cytokine release syndrome.
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Figure 4. T-cell subpopulations in the apheresis, final product and in the
peripheral blood and bone marrow at different timepoints after infusion of
ARI0002h. (A) Changes in T-cell subsets (naive, central memory, effector memory and
effector cells in CD4, CD8, CAR+ and CAR-) between the apheresis and final product.
Gating was performed on CD3+ cells, CD8-CD4- cells and CD8+CD4+ cells were not
included in the graph. (B) Changes in exhaustion markers (PD-1, TIGIT, TIM-3, LAG-3)
on CD8 and CD4 CAR+ and CAR- cells between the apheresis, final product, and
peripheral blood on day 28 (upper graphs), and bone marrow on days 28 and 100
(lower graphs). (C) Differences in TIGIT expression between patients who did or did not

achieve a complete response on days 28, 100 and as best response.
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Figure 5. Kinetics of ARIO002h and B cells. (A) ARIO002h kinetics of individual
subjects, from infusion to booster dose administration (measurements after booster
dose of each individual patient are not depicted in this graph). Most patients present
the peak of expansion on day 14. The red line represents the mean levels of ARI0002h.
(B) ARIO002h kinetics after booster dose in all reinfused patients (n=44) and only in
those in which ARIO002h expanded (n=24). (C) Swimmer plot showing the timing of
MRD negativity, M protein clearence, MRD positivity, relapse and death for each
patient. Persistence of the CART and reappearance (if occurred) are also depicted.
Progression-free survival in patients with detectable CART in the end-of-treatment
sample was (in months): 1 (refractory patient), 3.4, 4.6, 4.9, 6.1, 9.9, 11.5, 13.5, 23.6.
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Supplemental methods

Study design

CARTBCMA-HCB-01 is a pilot, single-arm, open-label study held in 7 Spanish centers.
Patients aged 18-75 years old with RRMM were eligible if they had measurable
disease, as assessed by M-protein (serum>10g/L or urine>200mg/24h) or serum free
light chain levels (>100mg/L), received =2 prior regimens, including a proteasome
inhibitor, an immunomodulatory drug and an anti-CD38 antibody, and were refractory to
the last line of treatment. Prior BCMA-directed treatment was an exclusion criterion.
ARIO002h was lentivirally transduced on autologous T-cells. Bridging therapy was
allowed after apheresis according to investigator discretion. Lymphodepletion (LD)
included cyclophosphamide (900mg/m? total dose) and fludarabine (90mg/m? total
dose). The target dose (3x10%kg CAR+cells) was administered in a fractionated
manner (10%/30%/60%), with at least 24h between infusions.

Samples

Patients’ samples were obtained and processed at the following timepoints:

e Apheresis

e Final product (FP)
e Peripheral blood: baseline, prior lo LD, in days O, 3, 7, 14, 28, 70, 100 and

months 4, 5, 6, 7, 8, 9, 10, 11, 12, 18, and 24.
e Bone marrow: baseline, days 28 and 100, and months 6, 12, 18, and 24.

The following table shows an overview of the analysis performed in each sample
according to the compartment:

Apheresis Final product
Analysis Technique Analysis Technique
T-cell subsets Flow cytometry T-cell subsets Flow cytometry
- - Potency Flow cytometry

Peripheral blood

Bone marrow

Analysis

Technique

Analysis

Technique

Kinetics of ARI0002h

Quantitative
polymerase chain
reaction (qQPCR)

Kinetics ARI0002h

Flow cytometry

Measurable residual
disease detection

Next generation flow
cytometry

Soluble BCMA

Enzyme-linked
immunosorbent
assay (ELISA)

BCMA quantification
on the surface of
plasma cells

Flow cytometry

T-cell subsets

Flow cytometry

T-cell subsets

Flow cytometry
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B-cell kinetics Flow cytometry - -

Anti-CAR antibodies | Flow cytometry - -

Enzyme-linked
immunosorbent - -
assay (ELISA)

Cytokine
measurement

A FACSCanto (BD Biosciences, New Jersey, USA) flow cytometer and Infinicyt 2.0
software (Cytognos S.L., Salamanca, Spain) were used to perform flow cytometry
analysis in BM samples. An Attune Next Flow flow cytometer (Thermofisher Scientific,
Massachusetts, USA), the Attune Cytometric Software and FlowJo (V10.7.1) were used
to analyze PB samples.

Specific methods used for each analysis are specified in the following paragraphs:

Potency
ARIO002h transduced T cells obtained after the manufacturing process (final product,

FP) are challenged with the u266 multiple myeloma cell line (cells previously
transduced with GFP) at a target/effector (tumor cell/T-cell) ratio of 2.5:1 in RPMI
medium with 10% FBS, 1% glutamine and 1% penicillin-streptomycin. After 24 hours of
co-culture, the quantity of live tumor cells was determined by flow cytometry and the
percentage of T-cell mediated Killing is calculated with respect to tumor cells alone,
setup in the same assay, at the same quantity but without T-cell co-culture.

BCMA evaluation: soluble BCMA and plasma cell surface BCMA

After serum sample thawing and dilution (1:200), an enzyme-linked immunosorbent
assay (ELISA) from (R&D Systems, Minneapolis, USA) was conducted according to
the manufacturer’s protocol. ELISA plates were analyzed using an EPOCH microplate
spectrophotometer plate reader (BioTek Industries, Winooski, Vermont, USA) set to
450 nm. Data were processed with the BioTek Gen5 Data Analysis Software. The
detection range was 2.62—20.000 pg/mL.

Plasma cell surface BCMA was measured by flow cytometry at baseline and in MRD
positive disease. A PE anti-human CD269 (BCMA) antibody (Cat. number: 357504;
Biolegend, San Diego, USA) was used for staining and the BD QuantiBRITE™ Beads
kit (BD Biosciences, New Jersey, USA) enabled molecule quantification
(molecules/cell). In samples with positive measurable residual disease, BCMA
molecules were stained by replacing CD56-PE with BCMA-PE in the EuroFlow protocol
tube 1 (see above). For baseline measurements, in patients receiving bridging therapy,
a second baseline sample was obtained after treatment to do the measurements.

T-cell subsets
Antibody panels applied to analyze T-cell subpopulations are shown in the following
table:
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Panel Antigen Label Clone Catalog Company
number

CAR-T BVv421

CD45 0OCbh15 GA90 CYT-450C | Cytognos

CD25 FITC 2A3 345796 BD

CD127 PE A019D5 351304 Biolegend
Quantification | CD8 PerCP-Cy5.5 SK-1 341050 BD

TCRgd PECy7 11F2 655410 BD

CD19 PECy7 J3-119 IM3628 BC

CDh4 APC SK3 345771 BD

Cb3 APCHY7 SK7 641415 BD

CAR-T Bv421 M1310G 410704 Biolegend

CD45 0OCbh15 GA90 CYT-450C | Cytognos

CD62L FITC SK11 347443 BD
Subsets CD27 PE L128 340425 BD

CD8 PerCP-Cy5.5 SK-1 341050 BD

CD45RA | PECy7 HI100 304126 Biolegend

CD4 APC SK3 345771 BD

CD3 APCHY7 SK7 641415 BD

CAR-T Bv421 M1310G 410704 Biolegend

CD45 0OC515 GA90 CYT-450C | Cytognos

TIM3 FITC F38-2E2 345022 Biolegend
Exhaustion TIGIT PE 741182 FAB7898P | R&D

CD8 PerCP-Cy5.5 SK-1 341050 BD

PD-1 PECy7 PD1.3 A78885 BC

CD4 APC SK3 345771 BD

CD3 APCHY7 SK7 641415 BD

CAR-T Bv421 M1310G 410704 Biolegend

CD45 0OC515 GA90 CYT-450C | Cytognos

CD57 FITC HNK-1 333169 BD
Cytotoxicity cyGrzmB | PE GB11 561142 BD

CD8 PerCP-Cy5.5 SK-1 341050 BD

CD56 PECy7 NCAM16.2 335826 BD

CD4 APC SK3 345771 BD

CD3 APCHY7 SK7 641415 BD

CAR-T Bv421 M1310G 410704 BD

CD45 0OC515 GA90 CYT-450C | Cytognos

HLADR FITC L243 347400 BD
Activation/ LAG3 PE T47-530 565616 BD
Inhibition CD8 PerCP-Cy5.5 SK-1 341050 BD

CD39 PECy7 Al 328212 Biolegend

CD4 APC SK3 345771 BD

CD3 APCHY7 SK7 641415 BD

Kinetics of ARI0002h

In peripheral blood samples, genomic DNA was acquired with the MagNA Pure
Compact Nucleic Acid Isolation Kit | on the MagNA Pure Compact System. Primers
were designed against the vector transgene WPRE sequence (WPRE_F:
5’gtcctttccatggcetgete 3'; WPRE_R: 5’ccgaagggacgtagcaga 3’') and the GATA2 gene —
control (GATA2_F: 5’tggcgcacaactacatggaa 3’; GATA2_R: 5'cgagtcgaggtgattgaagaaga
3’). The number of transgene copies/cell was determined by quantitative real-time PCR
using Light Cycler® 480 SYBRGreen® | Master (Roche, Basel, Switzerland).
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In bone marrow samples, five 8-color combinations of monoclonal antibodies allowed
T-cell subset determination (see T-cell subset section), including a panel with a Biotin-
conjugated goat anti-mouse IgG F(ab’)2 primary antibody (Jackson ImmunoResearch,
Cambridge, UK) plus a BV421-Streptavidin secondary antibody, both used for CAR
staining prior to flow cytometry analysis using a FACSCanto cytometer and the Infinicyt
2.0 software.

ARI0002h persistence was defined as the time between infusion and the first sample in
which ARI0O002h was no longer detected (qPCR result below 0.1 copies/genome in PB
samples, and a negative result by flow cytometry in BM samples). For PB samples, at
least two consecutive samples had to be reported as negative to confirm loss of
persistence.

B-cell kinetics

The antibody panels applied to determine T-cell subsets include a Quantification panel,
which contains a PE-Cy7 anti-CD19 antibody (Beckman Coulter, California, USA) that
allows B-cell detection in the peripheral blood (see above).

Cytokine measurement

For cytokine analysis, serum levels of 14 cytokines were measured at 5 different
timepoints (screening, day 7, 14, 28 and 100 after CART infusion). An enzyme-linked
immunosorbent assay (ELISA) was performed using the commercially available Simple
Plex assay from ProteinSimple (Biotechne, R&D Systems, Minneapolis, USA)
according to manufacturer’s protocol. The detection range for used immunoassays was
as follows: IFN-g 0.17 — 4000 pg/mL, IL-1b 0.4 - 1,530 pg/mL, IL-2 0.54 - 2,050 pg/mL,
IL-15 0.51 - 1,950 pg/mL, CCL3 1.05 - 4,000 pg/mL, granzyme B 1.31 - 5,000 pg/mL,
IL-4 0.52 - 2,020 pg/mL, IL-6 0.28 - 2,652 pg/mL, IL-12 0.62 - 5,890 pg/mL, IL-10 0.58 -
2,212 pg/mL, IL-17a 1.05 - 10,000 pg/mL, CXCL10 0.6 - 920 pg/mL, IL-8 0.19 - 1,804
pg/mL and TNFa 0.3 - 1,160 pg/mL. The results were analyzed using the automated
benchtop ELISA platform ELLA™ (Biotechne, R&D Systems, Minneapolis, USA). No
levels of IL-4 were detected, therefore no information is reported regarding this
cytokine.

Anti-CAR antibodies

To detect the presence of anti-CAR antibodies, a HEK-293T cell line was transduced
with the ARIO002h lentivirus using a multiplicity of infection of 2 for 48 hours at 37°C in
DMEM-10% FBS supplemented with polybrene (Cat. number: TR-1003-G; Merck
Millipore, Massachusetts, USA). ARIO002h expression was confirmed using a
recombinant BCMA protein fused with a human Fc (Cat. number: ALX-522-026-C050;
Enzo Life Sciences, New York, USA) and a BV421-anti-human IgG antibody (Cat.
number: 409318; Biolegend, San Diego, USA). ARIO002h expressing HEK-293T cells
were incubated with patient's serum and a FITC-anti-human 1gG antibody (Cat.
number: H10101C; Biolegend, San Diego, USA) was used to determine the presence
of anti-CAR antibodies. A threshold of 20% was considered positive.
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Measurable residual disease (MRD) by next generation flow (NGF) flow cytometry
Measurable residual disease (MRD) was assessed by 2-tube 8-colour next generation
flow cytometry in accordance with the EuroFlow platform (see full protocol on the
EuroFlow website: app.euroflow.org/downloads/public - protocol 1-3):
e Tube 1: CD138-BVv421, CD27-BV510, CD38-FITC, CD56-PE, CD45-
PerCPCy5.5, CD19-PECy7, CD117-APC, and CD81-APCHY.
e Tube 2: as tube 1, but CylgKappa-APC and CylgLambda-APCH7 were included
instead of CD117-APC and CD81-APCH?7, respectively.
Limit of detection: 10, Limit of quantification: <5 x 10°.
To reach a sensitivity of 10, 2 million cells were required. To reach a sensitivity of 10,
10 million cells were required. Besides that, to consider a sample as evaluable, the
presence of erythroblasts, B-precursor cells and mastocytes was also a requirement,
since these populations are only found in the bone marrow. An absence of these
populations suggests that the sample is hemodiluted. Anyway, the presence of clonal
plasma cells, even in a hemodiluted sample, was given as positive MRD, since the
expected number of clonal plasma cells would be higher if the sample was correct.

Clinical results

Duration of response (DOR) was defined as time between first response and
progression (patients who were evaluable for response but died without progression
were censored at the last follow-up). Progression-free survival (PFS) was defined as
time between infusion and progression or death and overall survival (OS) was defined
as time between infusion and death.

Statistical analysis
A two-sided p-value of <0.05 was considered statistically significant. Statistical analysis

was performed with SAS System (v9.4), GraphPad Prism (v10.0.2) and IBM SPSS
Statistics (v29.0).
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Summary of the study protocol

Sponsor’s Name:
Institut D’'Investigacions Biomediques Agusti Pi i Sunyer (IDIBAPS).
C/Rossell6 149-153 08036 Barcelona, Spain.
Telephone number: 93 2275400.

Final product name:
ARIO002h cells. CARTBCMA_J22.9-h:CD8TM:4-1BB:CD3.

Investigational Medicinal Product (IMP)

ARI0002h cells. CARTBCMA_J22.9-h:CD8TM:4-1BB:CD3.

Adult differentiated autologous T-cells from peripheral blood, expanded and
transduced with a lentivirus to express a chimeric antigen receptor with anti-BCMA
(TNFRSF17) specificity conjugated to the 4-1BB co-stimulatory region and signal-
transduction CD3z that has been humanized.

Study title:

Pilot study of the infusion of differentiates autologous T-cells from peripheral blood,
expanded and transduced with a lentivirus to express a chimeric antigen receptor
with anti-BCMA (TNFRSF17) specificity humanized conjugated with the co-
stimulatory region 4-1BB and signal-transduction CD3z (ARI0O002h) in patients with
relapsed/refractory multiple myeloma with at least two prior line including
proteasome inhibitor, immunomodulatory drug and anti-CD38 monoclonal antibody.

Investigator’s team:

1. Chief investigator (coordinator):
Carlos Fernandez de Larrea

2. Principal investigators at participating sites (Cohort 1):
e Carlos Fernandez de Larrea - Hospital Clinic de Barcelona
e Paula Rodriguez Otero - Clinica Universitaria de Navarra
e Juan Luis Reguera Ortega - Hospital Virgen de Rocio
e M2 Victoria Mateos - Instituto de investigacién Biomédica de Salamanca
e José M2 Moraleda- Hospital U. Virgen de la Arrixaca

3. Principal investigators at participating sites (added to Cohort 2):
e Joaquin Martinez Lopez - Hospital Universitario 12 de Octubre
¢ Marta Sonia Gonzélez Pérez — Complejo Hospitalario Universitario de

Santiago
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Study population:

Patients with relapsed/refractory multiple myeloma who have received treatment with
at least 2 prior lines including proteasome inhibitor, immunomodulatory drug and
anti-CD38 monoclonal antibody.

Phase and clinical trial design:
First-in-human, pilot, open, non-randomised, single-arm, prospective, national,
multicentre, clinical trial.

Primary Objective:

To assess the safety and efficacy of CARTBCMA ARIO002h in patients with
relapsed/refractory multiple myeloma who have received treatment with at least two
prior lines including proteasome inhibitor, immunomodulatory drug and anti-CD38
monoclonal antibody.

Secondary objectives:
e To evaluate the effectiveness of ARI0002h

To assess the duration of the response after the administration of ARIO002h
To evaluate the overall survival after the administration of ARI0002h

To evaluate the persistence of ARIO002h cells in peripheral blood after
administration

To assess the effect of ARI0O002h treatment on the quality of life of patients

To evaluate the adverse events occurring at 3 months and at one year

Primary Endpoints:

e Efficacy primary endpoint:
Overall response rate (ORR) in the first 3 months of the first infusion (defined as at
least achieve partial response according to the criteria of the International Myeloma
Working Group).

e Safety primary endpoint:
Rate of patients who develop a cytokine release syndrome and/or neurological
toxicity in the first 30 days after the administration of ARI0O002h, according to the
criteria and gradation defined in the international consensus (Lee, Santomasso et al.,
2019).*

Secondary Endpoints:

¢ Duration of the response (see criteria for second dose of ARI0002h)
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¢ Response rate over the first year

e Complete response rate (CR) at 3 and 6 months after the first infusion.

¢ Overall response rate (ORR) at 6 months after the first infusion.

¢ Time to complete response.

¢ Time to better response.

¢ Negative measurable residual disease (MRD) rate in bone marrow at 3 and 6
months.

¢ Response rate of extramedullary disease by PET-TC at 3 months.

e Progression free survival (PFS), defined as the time elapsed between the
administration of ARI0O002h and the progression of the disease or death. Patients
who are alive and in complete remission will be censored at the time of the last
follow-up.

e Progression free survival at 12 months after the first infusion, defined as the time
elapsed between the administration of ARIO002h and the progression of the
disease or death. Patients who are alive and in complete remission at 12 months
will be censored at the time of the last follow-up.

e Overall survival (OS) defined as the time elapsed between the infusion of
ARIO002h and the death of the patient from any cause. Live patients will be
censored at the time of the last follow-up.

¢ Presence of infusion reactions.

e Tumour lysis syndrome at any time after the administration of the treatment.

¢ Cytokine release syndrome, according to the criteria and grades defined in the
international consensus (Lee, Santomasso et al., 2019).

e Neurological toxicity.

e Presence of prolonged cytopenia, defined as the reduction of neutrophil or
platelet peripheral blood counts, grade 3 or 4 for more than 4 weeks after
infusion.

e Persistence of CART BCMA ARIO002 in peripheral blood, which will be
determined by flow cytometry and quantitative PCR of the transgene with monthly
periodicity in the first 6 months and subsequently quarterly until 2 years after
infusion.

o Expression of BCMA at diagnosis and at relapse, evaluated by multiparameter
flow cytometry in bone marrow aspirate samples.

e Levels of soluble BCMA in serum pre-treatment and during treatment and its
correlation with the degree of response of multiple myeloma.

e Quality of life at baseline, monthly basis the first 6 months and quarterly until 2
years from infusion.

Inclusion Criteria (main):

1. Patients between the age of 18 and 75 years with diagnosis of multiple myeloma.

2. Disease measurable** by monoclonal component in serum and/or urine or by free
light chains in serum according to the eligibility criteria for clinical trials of the
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International Myeloma Working Group.
3. Previous two or more lines of treatment. Patients must have received at least a
proteasome inhibitor (such as bortezomib or carfilzomib), an immunomodulatory
drug (lenalidomide or pomalidomide) and an anti-CD38 monoclonal antibody
(such as daratumumab).
Refractory to the last line of treatment.
ECOG functional status ranging from 0 to 2.
Life expectancy over 3 months.
Patients who, after being informed, give their consent by signing the Informed
Consent document.

N o gk

Exclusion Criteria (main):

1. Previous allogeneic transplant in the prior 6 months to inclusion or GVHD that
requires active systemic immunosuppressive treatment.

2. Previous treatment with CAR T-cell therapy or BCMA directed therapy.

Absolute lymphocyte count <0.1x10%/L.

4. Previous neoplasia, except if patients have been in complete remission >3 years,

except for cutaneous carcinoma (non-melanoma).

Active infection that requires treatment.

Active infection by HIV, HBV or HCV.

Uncontrolled medical disease.

Severe organic condition that meets any of the following criteria: EF 3 times

normal value (except Gilbert syndrome).

9. Previous diagnosis of symptomatic AL amyloidosis.

10.  Pregnant or lactating women. Women of childbearing age should have a
negative pregnancy test in the screening phase.

11. Women of childbearing age, including those whose last menstrual cycle was
in the year prior to screening, who cannot or do not wish to use highly effective
contraceptive methods from the beginning until the end of the study.

12. Men who cannot or do not wish to use highly effective contraceptive methods
from the beginning to the end of the study.

13.  Contraindication to receive conditioning chemotherapy.

w

© N g
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Representativeness of Study Participants

Cancer
type(s)/subtype(s)/stage(s)/
condition

Relapse/refractory multiple myeloma (RRMM)

Considerations related to:

Sex

In the United States (US) throughout 2017, 17,490
men and 12,790 women were diagnosed of MM, with
a male/female ratio of 1.5. From patients treated with
CAR-T cells (ide-cel) in real life world data in the US
reported in 2023, 57% were male.

Age

In a recent survey in two regions of Spain (1994-
2016), patients with MM were diagnosed at a median
age of 72 years. However, the median age of the
patients receiving ide-cel in the US was 64 years.

Race/ethnicity

There is a marked racial disparity in the incidence of
MM and asymptomatic monoclonal gammopathies,
with a two to threefold increased risk in blacks
compared with whites, after adjusting for
socioeconomic and other risk factors, suggesting a
genetic predisposition.

Geography

The estimated newly diagnosed MM cases in the US
throughout 2017 is 30,280, representing 1.8% of all
new cancer, with an incidence rate (per 100,000
inhabitants and age-standardized to the 2000 United
States standard population) of 8 and 5.2 respectively.
Similar or slightly lower age-standardized incidence
rates can be found in European countries.
Conversely, in Asian countries, the incidence is
particularly low. The incidence rates of MM in Spain,
adjusted to the European population were 3.54 cases
by 100.000/year for men and 2.54 cases by
100.000/year for women in 2005.

Overall representativeness
of this study

The age and sex distribution of our study is similar to
the average distribution of MMRR treated with CAR-T
cells in real life. We do not have information about
race/ethnicity in our trial in Spain.
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Table 1. Patients diagnosed with a neoplasia.

Neoplasia

Time from ARIO02h infusion
to diagnosis (months)

1 | Skin — Basal cell carcinoma 4.2
2 | Skin — Squamous cell carcinoma 4.9
3 | Skin — In situ melanoma 9.2
4 | Breast carcinoma 11.3
5 | Papillary thyroid microcarcinoma 20.5
6 | Colon adenocarcinoma 3.9

One additional patient was diagnosed with lung adenocarcinoma after inclusion and apheresis,

but prior to lymphodepletion, and was withdrawn of the study.
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Table 2. Correlation between T-cell subsets in the apheresis with the proportion of CD8 central

memory cells in the final product (FP).

T-cell subset in the apheresis P value Spearman p (ro)

CcD8 0.154 -

CD4 0.121 -

Naive CD8 0.943 -

Central memory CD8 0.098 -0.26
Effector memory CD8 0.053 -0.3
Effector CD8 0.029 0.34
Naive CD4 0.007 0.41
Central memory CD4 0.045 0.31
Effector memory CD4 0.023 -0.35
Effector CD4 0.082 -0.27
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Table 3. Cox regression analysis of the impact of the expression of exhaustion markers in
progression-free (PFS) and overall survival (OS).

Exhaustion | Sample, day & Survival B Exp(B) (95%ClI) p value
marker cell
. PFS 0.060 1.061 (1.024-1.100) 0.0010
e APIEIEEE oS 0.052 1.053 (1.005-1.103) 0.030
. PFS 0.223 1.25 (1.087-1.437) 0.0018
ulelhr NlTSESE 0s 0.200 1.221 (1.009-1.478) 0.040
- Day 28 PB CD8 | PFS 0.092 1.097 (1.038-1.159) 0.00099
CAR+ oS 0.089 1.094 (1.016-1.177) 0.017
TIM3 Day 28 PB CD8 | PFS 0.137 1.147 (1.047-1.257) 0.0033
CAR+ 0s 0.169 1.184 (1.057-1.326) 0.0036
TIV3 Day 28 PB CD4 | PFS 0.064 1.066 (1.022-1.112) 0.0028
CAR+ oS 0.075 1.078 (1.020-1.138) 0.0077
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1013  Figure 1. Design of the study: timeline of lymphodepletion, ARI0002h fractionated infusion and
1014  booster dose.
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Figure 2. PD-1 and TIGIT expression in two patients (“A” and “B”), with available bone marrow
samples across follow-up, including the end-of-treatment (EOT) sample. Of the 9 patients who
relapsed with detectable CARTs in the peripheral blood, bone marrow EOT samples were
available in these 2. Both patients had a high expression of both exhaustion markers, especially
in CAR+ T-cells at all timepoints, including at relapse, which highlights the negative impact that
exhaustion receptors may have in the efficacy of ARIO002h.
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Figure 3. Persistence of ARI0002h in the peripheral blood at each timepoint. The table shows
the number of positive / available samples at each timepoint.
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Figure 4. ARIO002h peak magnitude according to baseline tumor burden measured as
proportion of bone marrow plasma cells and soluble BCMA. Baseline tumor burden was
classified into low, medium, high and very high in the following manner: proportion of bone
marrow plasma cells (low <10%, medium 11-20%, high 21-50%, very high > 50%) and levels of
soluble BCMA (low <50.000pg/ml, medium 50.001-100.000pg/ml, high 100.001-500.000pg/ml,
very high > 500.000pg/ml). No differences were observed either in terms of serum M protein
(data not shown); 29 of 60 patients had less than 10 g/L and were included based on serum
free-light chain. NS = non-significant.
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Figure 5. ARI0002h persistence according to baseline tumor burden measured as proportion of
bone marrow plasma cells and soluble BCMA. Baseline tumor burden was classified into low,
medium, high and very high in the following manner: proportion of bone marrow plasma cells
(low <10%, medium 11-20%, high 21-50%, very high > 50%) and levels of soluble BCMA (low
<50.000pg/ml, medium 50.001-100.000pg/ml, high 100.001-500.000pg/ml, very high >
500.000pg/ml). No differences were observed either in terms of serum M protein (data not
shown). Low = green; medium = yellow; high = orange; very high = red. NE = not estimable.
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1053  Figure 6. Impact of ARIO002h persistence in months 3 and 4.9 on (A) duration of response
1054  (DOR), (B) progression-free survival (PFS) and (C) overall survival (OS) in all patients (upper
1055  graphs) and in only cohort 1 (lower graphs). Patients with ARI0002h persistence (orange) vs. no
1056  persistence (blue).
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Figure 7. Persistence of ARIO002h in the peripheral blood according to (A) triple- and (B)
penta-refractoriness (yes = orange, no = blue), and (C) prior allogeneic stem cell transplantation

(yes = orange, no = blue).
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Figure 8. B-cell kinetics after ARIO002h infusion until study withdrawal. In the right-hand graph,
B-cell levels are depicted only until booster dose, together with ARI0002h levels.
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Figure 9. Cytokine levels in the peripheral blood of patients treated with ARIO0O02h. (A) Levels
of cytokines and granzyme B at different timepoints, from baseline to day 100. (B) Differences in
IFN-y, granzyme B and IL-6 levels according to the development of CRS and CRS intensity
(absence, grade 1 and grade 2).
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Table 4. Cox regression analysis of the impact of the levels of cytokines in progression-free
(PFS) and overall survival (OS). Higher IFNy, granzyme B and IL-10 on day 7, and IL-2 levels
on day 100, were correlated with worse progression-free and overall survival. CXCL10 and IL-8
on day 7 were positively correlated with worse overall survival.

Cytokine Survival B Exp(B) (95%Cl) p value
Ny day 7 PFS 0.001 1.001 (1.00026-1.0018) 0.009
-y day 0s 0.001 1.001 (1.00025-1.00183) 0.010
PFS 0.00050 1.0005 (1.000072-1.00092) 0.022
Granzyme day 7 oS 0.00053 1.00053 (1.000092-1.000097) 0.018
T PFS 0.003 1.003 (1.001-1.005) 0.002
y 0S 0.005 1.005 (1.002-1.008) 0.00057
PFS 0.035 1.035 (1.009-1.063) 0.009
IL-2 day 100 0S 0.033 1.034 (1.004-1.065) 0.029
PFS 0.00073 1.00073 (0.999-1.0015) NS 0.072
CXCL10 day 7 0s 0.00124 1.00124 (1.000064-1.00241) 0.039
1.8 dn 7 PFS 0.0030 1.0030 (0.999-1.006) NS 0.074
y 0s 0.004 1.004 (1.001-1.007) 0.025
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Figure 10. (A) Progression-free survival (PFS) and (B) overall survival (OS) curves obtained
after dichotomizing the values of each cytokine (IL-10 on day 7, Granzyme on day 7, IFN-y on
day 7, IL-2 on day 100) according to the mean (lower=blue vs. higher=orange) in the study
population at the selected time after infusion. To elucidate whether the elevation of these
cytokines was caused by a higher tumor burden, we performed a correlation analysis with
serum M protein or the percentage of BM PC that was not significant; SBCMA showed a positive
correlation only with IL-2 levels on day 100 (rs=0.418; p=0.024).
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1118

1119
1120

Table 5. Detection of CART antibodies at different timepoints.

Day 28 Day 100 Month 6 Month 12 End of
treatment
Patients with CART
antibodies (n) 5 4 13 13 !
Samples available (n) 57 55 48 26 28
Patients with CART 88 73 271 50 25

antibodies (%)
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1121  Table 6. Patients with positive antibodies against CART in the end-of-treatment (EOT) sample.
1122 In patient 1, several samples were positive before relapse; in patients 2 to 7 the positivity was in
1123  the EOT sample or very close to it. Note that one withdrawal was not due to relapse.

1124

Samples with positive CART Time to withdrawal Reason for
antibodies (months) withdrawal
Patient 1 | Months 12, 18, 24 and EOT. 24.0 Relapse
Patient 2 | Month 12 and EOT. 12.3 AlloSCT
Patient 3 | Only EOT. 13.8 Relapse
Patient 4 | Only EOT. 11.5 Relapse
Patient 5 | Only EOT. 10.2 Relapse
Patient 6 | Only EOT. 8.8 Relapse
Patient 7 | Only EOT. 4.6 Relapse
1125
1126
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1127  Table 7. Patients with positive antibodies against CART at some point that remain in response
1128  after a long follow-up (cohort 1).

1129
Samples with positive CART antibodies Follow-up (months)
Patient 8 Day 28. 30.6
Patient 9 Months 6, 12, 18 and 24. 304
Patient 10 Month 18. 26.9
Patient 11 Month 18 and 24. 26.5
Patient 12 Month 12. 22.9
1130
1131
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1132
1133
1134

1135
1136

Table 8. Measurable residual disease results at different timepoints.

Month Month Month Month End of
DRV 2 EV7 Y 6 12 18 24 treatment
Measurable residual disease general results
Negative 40 49 41 21 8 6 3
Positive 1 2 4 4 5 3 16
Not evaluable 13 5 3 0 0 0 0
No sample 3 1 2 1 1 0 15
Out of study & 3 8 17 25 30 -
Not reached 0 0 2 17 21 21 26
Total 60 60 60 60 60 60 60
Measurable residual disease negative results
Negative (total n) 40 49 41 21 8 6 3
10+ 4 5 2 2 1 0 1
Sensitivity 10° 17 17 15 3 2 1 2
10 19 27 24 16 5 5 0
g ”ega“vigfg 475 55.1 58.5 76.2 62.5 83.3 0
%1’2)?59;:'(1"?;2 90 89.8 95.1 90.5 87.5 100 66.7
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1137  Figure 11. Progression-free survival according to MRD-negative sensitivity on day 28.
1138  Sensitivity of 10 = green, 10" = yellow, 104 = orange, hemodiluted = gray.
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1141  Figure 12. Time (months) from measurable residual disease positivity to overt relapse
1142  according to sensitivity of detection.
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1163

Figure 13. Progression-free survival according to (A) triple-refractoriness, (B) high-risk
cytogenetics and the presence of extramedullary disease ((C) all plasmacytomas and (D) only
those of extramedullary location). ISS was a better predictor when calculated at baseline (E),

rather than (F) at MM diagnosis.
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1164  Table 9. Multivariate analysis of the impact in progression-free survival of clinical variables at
1165  baseline.

1166
Variables at baseline B Exp(B) (95%Cl) p value

M-protein (g/L) 0.018 1.018 (1.001- 1.035) 0.039
Soluble BCMA (pg/mL) 0.0000012 1.0000012 (1.00000034-1.0000021) 0.006
ISS 2 1.427 4.165 (1.414-12.266) 0.010
ISS 3 1.276 3.582 (1.345-9.539) 0.011
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1170 Figure 14. Progression-free survival according to involved serum free-light chain levels below
1171  the lower limit of normality (green) on (A) days 28 and (B) 100.
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