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Disclaimer

This presentation, including any printed or electronic copy of these slides, the talks given by the presenters, the information communicated during any delivery of the presentation and any question and answer session and any document
distributed at or in connection with the presentation (collectively, the “Presentation”) has been prepared by Cabaletta Bio, Inc. (“we,” “us,” “our,” “Cabaletta” or the “Company”) and may contain “forward-looking statements” within the
meaning of the Private Securities Litigation Reform Act of 1995 relating to our business, operations, and financial condition, and include, but are not limited to, express or implied statements regarding our current beliefs, expectations and
assumptions regarding: our business, future plans and strategies for our technology; our ability to grow our autoimmune-focused pipeline; the ability to capitalize on and potential benefits resulting from our research and translational insights,
including those related to any similarly-designed constructs or dosing regimens; the Company's business plans and objectives; our expectations around the potential success and therapeutic and clinical benefits of rese-cel, as well as our
ability to successfully complete research and further development and commercialization of our drug candidates in current or future indications, including the timing and results of our clinical trials and our ability to conduct and complete
preclinical and clinical trials; expectation that clinical results will support rese-cel's safety and activity profile; our plan to leverage increasing clinical data and a unique development program for rese-cel; the timing, clinical significance and
impact of clinical data read-outs, including the progress, results and clinical data from each of the patients dosed with rese-cel in the Phase 1/2 RESET-Myositis, RESET-SLE, RESET-SSc, RESET-MG and RESET-PV trials and our other planned
activities with respect to rese-cel; our expectations regarding the potential applicability and relevance of our preliminary and interim clinical data to results in larger patient populations, registrational studies, and future clinical trials; our belief
that rese-cel has the potential to provide drug-free, durable transformative clinical responses, through an immune reset; the Company's advancement of separate Phase 1/2 clinical trials of rese-cel and advancement of the RESET-PV and
RESET-SLE trials, with and without preconditioning, as applicable, including updates related to status, safety data, efficiency of clinical trial design and timing of data read-outs or otherwise; our ability to enroll the requisite number of
patients, dose each dosing cohort in the intended manner and timing thereof, and advance the trial as planned in our Phase 1/2 clinical trials of rese-cel; the timing of any planned regulatory filings for our development programs, including IND
applications, initiation of registrational cohorts, potential BLA submission and interactions with regulatory authorities, including such authorities' review of safety information from our ongoing clinical trials and discussions with regulatory
agencies on potential registrational pathway for rese-cel in various indications, and the timing of trial design related thereto; our plans and expectations regarding automated scalable manufacturing and no preconditioning and its potential to
expand and accelerate access; our expectations that automation and elimination of preconditioning and apheresis will enhance patient experience; our expectation and timing for clinical manufacturing data with Cellares' automated
manufacturing process and its ability to confirm GMP readiness, including supply chain logistics, as well as its potential to provide scalability for thousands of patients per year and to facilitate post-approval expansion and timing thereof; our
expectation and timing for completion of dosing of most disease-specific cohorts; our expectations regarding opportunities based on market research; our ability to accelerate our pipeline to approval and launch and to develop
transformative therapies for patients, including in collaboration with academic and industry partners and the ability to optimize such collaborations on, including timing thereof, our development programs; our ability to contract with third-
party suppliers and manufacturers; our ability to execute our manufacturing strategy to enable expansion of clinical supply and efficiently scale commercial supply for rese-cel; our potential commercial opportunities, including value and
addressable market, for our product candidates; our expectations regarding the potential commercial and economic benefits of preconditioning elimination and automated manufacturing, including its potential to reduce costs of goods,
minimize capital investment requirements, and support efficient global expansion of rese-cel; our expectations regarding potential reimbursement, pricing and coverage decisions for rese-cel by governmental and private payers, site-of-care
utilization and its potential impact on reimbursement treatment, market adoption, our launch strategy and commercial execution of rese-cel if approved. Words such as, but not limited to, “look forward to,” “believe,” “expect,” “anticipate,”

“estimate,” “intend,” “plan,” “would,” “should” and “could,” and similar expressions or words, identify forward-looking statements.

Various risks, uncertainties and assumptions could cause actual results to differ materially from those anticipated or implied in our forward-looking statements. Such risks and uncertainties include, but are not limited to, risks related to the
success, cost, and timing of our development activities and clinical trials, risks related to our ability to demonstrate sufficient evidence of safety, efficacy and tolerability in our clinical trials, the risk that the results observed with the similarly-
designed construct, including, but not limited to, dosing regimen, are not indicative of the results we seek to achieve with rese-cel, the risk that signs of biologic activity or persistence may not inform long-term results, risks related to clinical
trial site activation or enrollment rates that are lower than expected, risks that modifications to trial design or approach may not have the intended benefits and that the trial design may need to be further modified; our ability to protect and
maintain our intellectual property position, risks related to our relationships with third parties, uncertainties related to regulatory agencies’ evaluation of regulatory filings and other information related to our product candidates, our ability to
retain and recognize the intended incentives conferred by any regulatory designations, risks related to regulatory filings and potential clearance, the risk that any one or more of our product candidates will not be successfully developed and
commercialized, the risk that the results of preclinical studies or clinical studies will not be predictive of future results in connection with future studies, risks related to volatile market and economic conditions and our ability to fund
operations and continue as a going concern. New risks and uncertainties may emerge from time to time, and it is not possible to predict all risks and uncertainties. Except as required by applicable law, we do not plan to publicly update or
revise any forward-looking statements contained herein, whether as a result of any new information, future events, changed circumstances or otherwise. Although we believe the expectations reflected in such forward-looking statements are
reasonable, we can give no assurance that such expectations will prove to be correct. Accordingly, you are cautioned not to place undue reliance on these forward-looking statements. No representations or warranties (expressed or implied)
are made about the accuracy of any such forward-looking statements. For a discussion of these and other risks and uncertainties, and other important factors, any of which could cause our actual results to differ materially from those
contained in the forward-looking statements, see the section entitled "Risk Factors" in our most recent annual report on Form 10-K and quarterly report on Form 10-Q, as well as discussions of potential risks, uncertainties, and other
important factors in our other filings with the Securities and Exchange Commission. Certain information contained in this Presentation relates to or is based on studies, publications, surveys and other data obtained from third-party sources
and the Company’s own internal estimates and research. While the Company believes these third-party sources to be reliable as of the date of this Presentation, it has not independently verified, and makes no representation as to the
adequacy, fairness, accuracy or completeness of, any information obtained from third-party sources. The Company is the owner of various trademarks, trade names and service marks. Certain other trademarks, trade names and service
marks appearing in this Presentation are the property of third parties. Solely for convenience, the trademarks and trade names in this Presentation are referred to without the ® and TM symbols, but such references should not be construed as
any indicator that their respective owners will not assert, to the fullest extent under applicable law, their rights thereto.



Rese-cel: Designed for Patients with Autoimmune Disease’
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1. Peng BJ, et al. Mol Ther Methods Clin Dev. 2024;32(2):101267. 2. NCT04422912. Available at: https://clinicaltrials.gov/study/NCT04422912 (accessed May 2026). 3. NCT06121297. Available at: https://clinicaltrials.gov/study/NCT06121297 (accessed May 2026) 4. C&EN Oncology.

2018. Available at: https://cen.acs.org/pharmaceuticals/oncology/Controlling-CAR-T-scientists-plan/96/i19 (accessed May 2026).




RESET- Myositis®: Phase 1/2 Study Design'-2

Enrolling patients with moderate to severe disease that is refractory to standard of care

) . o
Screening Day 1 Day 29 Follow-up through Year 3 Key Inclusion Criteria
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Dermatomyositis (2017 EULAR/ACR classification criteria)
cohortn 2 6 S d el : : :
, el Rl ke prellns=h « For adult IIM cohorts: Age =18 and <75 with a diagnosis
5 » Total improvement of dermatomyositis, antisynthetase syndrome, or
Antisynthetase score based on immune-mediated necrotizing myopathy based on
syndrome Primary Core Set Measures presence of serum myositis-specific antibodies (MSA)
: Single int:
cohortn=6 Leukapheresis . =Y endpoint * Adverse events «  For JIIM cohort: Age 6 and <17 with presence of at
| Preconditioning infusion of Incid d > ! -
! and with rese-cel s « Muscle marker least one MSA or myositis-associated antibody (MAA)
Immune-mediated rese-cel severity of levels (e.g., CK
necrotizing myopathy production FLUERZ (T SRR T adverse events aldolas(ejg” ,
cohortn = 6 cells’kg)
| » Myositis-specific
L . autoantibody levels . .
Juvenile idiopathic _ Key Exclusion Criteria’-2
inflammatory myopathy L ) \© PK/PD analysis
COhort, n=6 T » Cancer-associated myositis or malignancy within
’ the last 5 years
Per protocol, more than 24 Discontinue all IIM « Significant lung or cardiac impairment
patients could be enrolled immunomodulators _
to generate additional data » Previous CAR T cell therapy and/or HSCT
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ACR, American College of Rheumatology; CAR, chimeric antigen receptor; CK, creatine kinase; CY, cyclophosphamide; EULAR, European Alliance of Associations for Rheumatology; FLU, fludarabine; HSCT, hematopoietic stem cell transplant; [IM, idiopathic
inflammatory myopathy; JIIM, juvenile IIM; MAA, myositis-associated antibody; MSA, myositis-specific antibodies; PK/PD, pharmacokinetic/pharmacodynamic; rese-cel, resecabtagene autoleucel; RESET™, REstoring SEIf-Tolerance.
1. Cabaletta Bio — Data on File. 2. NCT06154252. Available at: https://clinicaltrials.gov/study/NCT06154252 (accessed May 2026).



Baseline Characteristics: First 17 Patients in RESET-Myositis

All patients had active, refractory disease despite multiple IM agents, including IVIg and B cell-targeting therapies

DM ASyS JIIM
N=6 N=4 N=1
Age, years, median (min, max) 57 (45, 72) 44 (26, 57) 59 (33, 64) 14
Female, n (%) 5 (83) 2 (50) 1(17) 1 (100)
Disease duration, years, median 3.5 (2.0, 10.3) 2.7 (0.9, 14.8) 4.7 (1.4, 8.8) 8.5
(min, max)
o) _ o)
Myositis-specific autoantibody - S%’ ggé Y A 100% Jo-1 673{;)’;%'29? NXP-2
Baseline disease activity, median*
MMT-8 123.0 129.5 127.5 134.0
CK 40.0 257.5 2214.5 176.0
CDASI-A 23.5 N/A N/A 5
Prior RTXt (%) 50% 100% 83% 100%
Prior IVIgT (%) 67% 75% 83% 100%
Therapies at Screening
Systemic GCs 67% 75% 67% 0
<2 IMs 67% 75% 100% 0
23 IMs 33% 25% 0 100%

As of 16 Apr 2026.

*Baseline disease activity = activity before preconditioning. TReflects any exposure to RTX and IVIg prior or at time of study entry. RTX is not allowed within approximately 6 months of screening.

ASyS, antisynthetase syndrome; CDASI-A, Cutaneous Dermatomyositis Disease Area and Severity Index — Activity; CK, creatine kinase; DM, dermatomyositis; GC, glucocorticoid; HMGCR, 3-hydroxy-3-methylglutaryl-coenzyme A reductase; IM, immunomodulatory

medication; IMNM, immune-mediated necrotizing myopathy; IVIg, intravenous immunoglobulin; JIIM, juvenile idiopathic inflammatory myopathy; MDA-5, melanoma differentiation-associated gene 5; MMT-8, manual muscle testing 8; NXP, nuclear matrix protein; N/A,
not applicable; RESET, REstoring SEIf-Tolerance; RTX, rituximab; SAE, small ubiquitin-like modifier activating enzyme; SRP, signal recognition particle; TIF1, transcription intermediary factor 1; U/L, units per liter.

Cabaletta Bio — Data on File.



Incidence of Relevant Treatment-Emergent Adverse Events*
17 of 17 of patients experienced only Grade 1 or no CRS and no ICANS

All cohorts (N=17) TEAEs of interest All cohorts (N=17)
CRST ICANS? Prolonged cytopenias (>28 days)*, n (%) 0 (0)
None, n (%) 12 (71) 17 (100)
Hypogammaglobulinemia$, n (%) 0 (0)
Any grade, n (%) 5 (29) 0 (0)
Grade 1 (fever only) 5 (29) 0 (0)
Grade 2 or above 0 (0) 0(0) Related serious infectionsT, n (%) 0 (0)
Time to onset, median (range),
days 7(4-12) 0 Related SAEs**, n (%)
Febrile neutropenia, Grade 2 1(6)
Duration, median (range), days 5.0 (3-7) 0
Treatments, n (%)
Tocilizumab 5(29) 0 (0)
Steroids 1(6) 0 (0)
Anakinra 0 (0) 0 (0)

As of 16 Apr 2026.

*TEAEsS of interest are reported to latest follow-up.

fGraded per ASTCT Consensus Grading Criteria.

*Grade 3 or higher neutropenia, anemia, thrombocytopenia or pancytopenia lasting for more than 28 days.

SGrade 3 or higher (IgG level <400 mg/dL) and requiring treatment with external immunoglobulin.

fiCoded in System Organ Class of Infections and Infestations and meets seriousness criteria.

**As assessed per US Food and Drug Administration guidelines; excludes CRS and ICANS

ASTCT, American Society for Transplantation and Cellular Therapy; CRS, cytokine release syndrome; ICANS, immune effector cell-associated neurotoxicity syndrome; 1gG, immunoglobulin G; SAE, serious adverse event; TEAE, treatment emergent adverse event.
Cabaletta Bio: Data on File.



Poster #P0S0351
Rese-cel Expansion and B Cell Kinetics'-* “06 dun 2026,

0]

Peak rese-cel expansion and peripheral B cell depletion occurred by 2 weeks post infusion
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Median time to B cell repopulation was approximately 2.3 months;

Repopulating B cells were predominantly transitional naive, indicating deep B cell depletion and B cell reset?

As of 16 Apr 2026.

*Data shown as median and IQR. Note baseline (pre-preconditioning) B cell count for the JDM patient was not available. B cell count data excluded from any patient after receiving B cell-depleting rescue therapy.

ASyS, antisynthetase syndrome; DM, dermatomyositis; IMNM, immune-mediated necrotizing myopathy; IQR, interquartile range; JDM, juvenile dermatomyositis; JIIM, juvenile idiopathic inflammatory myopathy; rese-cel, resecabtagene autoleucel.
1. Cabaletta Bio: Data on File. 2. Furmanak et al. EULAR 2026 Poster #P0S0351 to be presented 06 Jun 2026.




Efficacy Data in DM and JDM Patients Following Rese-cel Infusion

6 of 7 patients achieved moderate or major IM-free TIS response at Week 16 which was maintained through latest follow-up

DM and JDM
Assessment at Week 16 patients

(N=T7)
Complete B cell depletion (%) 100%
IM-free & low-dose* or no GC (%) 100%
Moderate or major TIS response (%) 86%
Meets moderate or major TIS off IM
therapy & on low-dose or no GCs* 86%
(Pivotal primary endpoint)

100

Discontinued all
immunomodulators
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8 16

TIS (N=7)t

32

Median (DM)
//
7 80
1

5 of 6 DM patients and the JDM patient achieved the 16-week primary endpoint for the ongoing pivotal study

and all of these patients maintained IM-free TIS response through latest follow-up, as long as 1.5 years

As of 16 Apr 2026.

*Low-dose steroids is defined as 50% reduction from baseline or <7.5 mg/day. tMissing data were imputed using last observation carried forward. *TIS threshold for a moderate response is 245 in patients with JIIM; TIS scale on the Y-axis reflects adult thresholds.
SMedian and n numbers are based on DM patients (excluding JDM patient) not receiving rescue immunomodulatory medications.
BL, baseline; DM, dermatomyositis; GC, glucocorticoids; IM, immunomodulatory medication; JDM, juvenile dermatomyositis; JIIM, juvenile idiopathic inflammatory myopathy; mg, milligrams; rese-cel, resecabtagene autoleucel; TIS, total improvement score.

Cabaletta Bio: Data on File.



Efficacy Data in DM and JDM Patients Following Rese-cel Infusion

Durable clinical improvement in muscle strength and improvement of inflammation on muscle MRI has been observed

MMT-8 (N=7)* MRI STIR imaging of Thigh (DM-2)
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t . . . . .
nt 6 6 6 6 6 3 2 L indicate improvement of muscle inflammation

As of 16 Apr 2026.

*Missing data were imputed using last observation carried forward. tMedian and n numbers are based on DM patients (excluding JDM patient) not receiving rescue immunomodulatory medications.

BL, baseline; DM, dermatomyositis; JDM, juvenile dermatomyositis; MMT-8, manual muscle testing 8; MRI, magnetic resonance imaging; rese-cel, resecabtagene autoleucel; STIR, short tau inversion recovery.
Cabaletta Bio: Data on File.



Efficacy Data in DM and JDM Patients Following Rese-cel Infusion

Skin manifestations improved in 86% of patients with DM or JDM while off immunomodulators

CDASI-A (N=7)* Skin images (DM-2)*
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Median 16.5-point improvement in CDASI-A at Week 16 among adults with DM with

associated clinically visible improvement in skin manifestations off immunomodulators

As of 16 Apr 2026.

*Missing data were imputed using last observation carried forward. TMedian and n numbers are based on DM patients (excluding JDM patient) not receiving rescue immunomodulatory medications. *Participant provided consent to optional clinical photography.
BL, baseline; CDASI-A, Cutaneous Dermatomyositis Disease Area and Severity Index — Activity; DM, dermatomyositis; JDM, juvenile dermatomyositis; rese-cel, resecabtagene autoleucel.

Cabaletta Bio: Data on file.



Efficacy Data in ASyS Patients Following Rese-cel Infusion

3 of 4 patients achieved moderate or major IM-free TIS response at Week 16 with durability being evaluated

Assessment at Week 16

ASyS patients

(N=4)
Complete B cell depletion (%) 100%
IM-free & low-dose™* or no GC (%) 100%
Moderate or major TIS response (%) 75%
Meets moderate or major TIS off IM
therapy & on low-dose or no GCs* 75%
(Pivotal primary endpoint)
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Visit Week BL 8

nt

4 4
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Consistent with other CD19 CAR T data in ASyS patients, after a robust initial response, durability may be variable

despite complete B cell depletion potentially due to persistent CD19-negative long-lived plasma cells

As of 16 Apr 2026.

*Low-dose steroids is defined as 50% reduction from baseline or <7.5 mg/day. tDashed single patient trend lines represent patients receiving rescue immunomodulatory medications. ¥Median and n numbers are based on ASyS patients not receiving rescue immunomodulatory

medications.

ASyS, antisynthetase syndrome; BL, baseline; CAR, chimeric antigen receptor; GC, glucocorticoids; IM, immunomodulatory medication; mg, milligrams; rese-cel, resecabtagene autoleucel; TIS, total improvement score.

Cabaletta Bio: Data on File.



Efficacy Data in IMNM Patients Following Rese-cel Infusion

3 of 6 patients with IMNM achieved minimal or moderate IM-free TIS response at Week 24

Discontinued all TIS (N=6)*
100 immunomodulators
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Modest responses in IMNM patients could be potentially due to irreversible muscle damage or persistent CD19-negative long-lived

plasma cells. Additional patients with confirmed evidence of muscle inflammation and less muscle damage are being evaluated

As of 16 Apr 2026.

*Missing data were imputed using last observation carried forward. Dashed single patient trend lines represent patients receiving rescue immunomodulatory medications. TMedian and n numbers are based on IMNM patients not receiving rescue immunomodulatory medications.
BL, baseline; IM, immunomodulatory medication; IMNM, immune-mediated necrotizing myopathy; rese-cel, resecabtagene autoleucel; TIS, total improvement score.

Cabaletta Bio: Data on File.



Scan to download

Summary from Clinical and Translational Data: RESET-Myositis this presentation:

Rese-cel was well tolerated across 17 IIM patients treated to date
 Only Grade 1 (fever) or no CRS in all 17 subjects
« No ICANS

B cell depletion observed by 2 weeks with a median repopulation time of ~2.3 months’

DM: 5 of 6 patients achieved IM-free moderate to major TIS response at Week 16 (pivotal primary endpoint)

 100% of these patients had durable IM-free TIS responses at latest follow-up of 32 to 80 weeks
JDM: The one patient achieved IM-free moderate TIS response that was maintained through 32 weeks

« Additional patients are being evaluated
ASyS: 3 of 4 patients achieved IM-free moderate to major TIS response at Week 16 with variable durability
IMNM: 3 of 6 patients achieved IM-free minimal or moderate TIS response at Week 24

« Additional patients are being evaluated

Based on these data, patient enrolilment is ongoing in a pivotal study of 17 DM/ASyS patients with a

16-week primary endpoint of moderate to major TIS off IMs and on no or low dose steroids®*.
A concurrent JDM indication is also being pursued alongside adult DM

As of 16 Apr 2026.
*Low-dose steroids is defined as 50% reduction from baseline or <7.5 mg/day. 'Furmanak et al. EULAR 2026 Poster #P0S0351 to be presented 06 Jun 2026.
ASyS, antisynthetase syndrome; CRS, cytokine release syndrome; DM, dermatomyositis; ICANS, immune effector cell-associated neurotoxicity syndrome; IIM, idiopathic inflammatory myopathy; IM, immunomodulatory medication; IMNM, immune-mediated necrotizing

myopathy; JDM, juvenile dermatomyositis; mg, milligrams; rese-cel, resecabtagene autoleucel; RESET, REstoring SElf-Tolerance; TIS, total improvement score.
Cabaletta Bio: Data on File.
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