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RedTail is a next-generation gene therapy platform engineered for systemic 
delivery and tumor selectivity. It uses a tumor-specific replication form of 
extracellular enveloped vaccinia virus (EEV) with chimeric CD55 expression to 
resist complement and neutralizing antibodies, enabling robust systemic 
administration. CLD-401, the lead candidate, converts tumors into factories 
producing IL-15(N72D)-IL-15RαSushi (IL-15 superagonist, IL-15 SA), a clinically 
validated cytokine that potently activates NK and CD8⁺ T cells.

Systemic CLD-401 Treatment Drives NK and γδ T-Cell–Mediated Tumor Eradication via In Situ IL-15 Superagonist Expression 

CLD-401: First Lead candidate from RedTail platform

Enhanced therapeutic activity with In Situ IL-15 SA expression

Abstract

Overexpression of CD55 on CLD-401 EEV membrane protects against complement inactivation and neutralizing 
antibodies and enhances immune evasion.  

Chimeric A33R-CD55 expression enables evasion of complement and 
neutralizing antibodies (nAbs)

Evolving the RedTail Platform
Il-15 Superagonist (IL-15 SA): Proven activator of immunity

Yunyi Kang, Duong H. Nguyen, Stephanie Songco, Trevor Smith, David Nguyen, Yan Pang, Lina Schulte, Hongli Zhang, Sinje Tigges, Fabian Kortum, Daniela Kleinholz, Susan Tamraz, Ivelina Minev, Evan Cassavaugh, G. Travis Clifton, Thomas Herrmann, Barbara Hartl, Eric 
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CLD-401 Drives Production of a Functionally Active IL-15 Superagonist
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➢ Vaccinia virus is tumor tropic, has a rapid and potent lytic cycle, 
and replicates only in the cytoplasm

➢ RedTail VV has three knockouts (TK-, A46R-, VGFR-) that restrict 
replication to tumor cells

➢ Engineered to express high levels of Chimeric A33RxCD55 to 
avoid complement and enable systemic delivery 

➢ Large capacity for genetic payload(s)

Single-dose CLD-401 induces tumor regression and complete response in EMT6 breast tumor model. 
EMT6 tumor cells (1E6 cells per mouse) were subcutaneously implanted on both flanks of Balb/c mice, 
and five days post-implantation, animals received a single intravenous dose of 5e6 PFU RedTail, either 
unarmed or armed with IL15 superagonist, or buffer control (n=10 per group). 

Supernatant from CLD-401-infected A549 cells demonstrated activity in the IL2/IL15Rβ bioassay cells. 
The response confirms that the supernatant contains functional  IL-15 SA capable of engaging IL-15 
receptor components and triggering downstream signaling in the bioassay cells. 

Tumor-Selective Accumulation of IL-15 SA in CLD-401–treated EMT6 breast tumors confirmed by ELISA. The 
results show that IL-15 SA was highly concentrated in tumor tissue, while only minimal levels were detected 
in the liver, ovary, lung, and plasma on Day 6 after treatment. IL-15 SA was completely cleared by Day 17 after 
treatment. “–” = not detected.

Preferential Tumor Targeting and amplification of CLD-401 in EMT6 breast cancer model. qPCR analysis of 
CLD-401 vaccinia virus DNA confirmed strong accumulation in tumors with negligible levels in the liver and 
lung, and trace amounts in the ovary. These findings indicate that CLD-401 achieves tumor-specific IL-15 
superagonist production, supporting systemic administration with minimal off-target effects.
“–” = not detected.

No treatment Redtail viral vector Redtail (+IL-15 SA)

CLD-401: Systemic tumor priming with targeted IL-15 superagonist delivery.

Tumor-localized IL-15 SA production of CLD-401 with minimal systemic exposure

Tumor-bearing model

Non-disease model

Lead: CLD-401 Next-generation: CLD-501 

➢ Tumor tropism and replication restricted to tumor 
cells

➢ Envelope and CD55 expression facilitates survival in 
the complement-rich bloodstream, enabling 
systemic delivery

➢ IL-15 SA payload expression drives potent innate 
and adaptive immune responses to the tumor

➢ Expand payload options – up to three genetic 
payloads

➢ Proof-of-concept established with in situ TCE 
targeting TROP2.

➢ CLD-501: simultaneous expression of a In Situ 
anti-TROP2 TCE and IL-15 SA  payload(s) 

pM sd pM sd pM sd pM sd pM sd

Day 6 62,073.9 16,671.7 13.8 4.6 51.0 85.5 12.7 3.5 15.0 0.8

Day 17 264.6 196.9 3.1 0.4 - - - - - -

Day 21 36.4 49.0 2.1 1.0 - - - - - -

Plasma
Timepoint

Tumor Liver Ovary Lung

pM sd pM sd pM sd pM sd

Day 6 2.7 2.2 1.3 1.5 1.2 1.9 3.6 4.3

Timepoint
Liver Ovary Lung Plasma

IL-15 SA expression correlates with virus preferential tumor amplification 

IL-15 SA production (pM) in tumor and organs at multiple time points: 

CLD-401 vaccinia virus copy number in tumor and organs at multiple time points: 

copies/ug 

DNA
sd

copies/ug 

DNA
sd

copies/ug 

DNA
sd

copies/ug 

DNA
sd

Day 6 96,436 12,558 - - 121 210 - -

Day 17 10,489 5,741 - - - - - -

Day 21 5,085 2,766 - - - - - -

Timepoint
Tumor Liver Ovary Lung

Tumor-bearing model

Non-disease model

Timepoint

Liver Ovary Lung

copies/ug 
DNA

sd
copies/ug 

DNA
sd

copies/ug 
DNA

sd

Day 6 - - 51 79 - -

CLD-401 enhances NK and innate-like lymphocyte infiltration in EMT6 breast tumor model. EMT6 breast 
tumor-bearing BALB/c mice were treated systemically with Redtail parent (no Payload) or CLD-401 vaccinia 
virus (encoding for hIL-15 SA). Tumors were collected 7 days post-treatment and analyzed for immune cell 
infiltration. Redtail virus increased leukocyte, TIL, CD3⁺ T cell, and neutrophil infiltration and reduced Treg 
frequency. CLD-401 treatment further suppressed intratumoral Tregs and significantly promoted NK cells 
and innate-like lymphocytes, including γδ T cells and NKT cells, reflecting the immunostimulatory effects of 
the IL-15 superagonist payload. (DN, double negative; DP, double positive, Treg, regulatory T cells; * P<0.05 
** P<0.01 *** P<0.001,**** P<0.0001)
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Tumor immune microenvironment change by CLD-401 treatment 

CLD-401 viral replication and IL-15 SA production (pM) in lung cancer cell line 
vs. human primary cells:

Selective CLD-401 Replication and IL-15 Superagonist Production in Tumor Cells 
over Human Primary Cells Untreated CLD-401

Selective CLD-401 Replication and IL-15 SA Production in Tumor Cells Supports a Favorable Safety Profile.
ELISA analysis showed robust IL-15 SA production in A549 lung cancer cells following CLD-401 infection, while 
IL-15 SA was undetectable in five tested human primary cell types. Consistent with this, qPCR analysis at 72 
hours post-infection (PFU 10 and PFU 100) demonstrated strong viral amplification in A549 cells but no 
detectable replication in human primary cells. These data indicate tumor-restricted CLD-401 replication and 
transgene expression, supporting a favorable safety profile with minimal activity in normal human cells. 
“–” = not detected.
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Virus quantity/
Payload production PFU A549 Bronchial 

Epithelial Cells

Dermal 
Epidermal 

Keratinocytes

Liver Epithelial 
Cells

Ovarian 
Epithelial Cells Hepatocytes

Fold change in CLD-401 
copy number relative to 

input

10 1393.5 1.4 0.6 1.1 2.2 0.0

100 1208.2 4.4 3.5 1.2 2.3 2.6

IL-15 SA production  (pM)
10 400 - - - - -

100 3200 - - - - -

➢ IL-15 is a powerful growth factor for 
NK, NKT, γδ T cells (innate) CD8+ T-
cells (adaptive)

➢ Unlike IL-2, IL-15 does not 
expand Tregs or induce 
activation-induced T-cell death

➢ CLD-401: IL-15 SA chosen as genetic 
medicine payload 

➢ In situ delivery of IL-15 SA 
maximizes therapeutic 
window

Novel Extra cellular enveloped vaccinia virus designed for systemic delivery

During infection, >99% of virus is Intracellular 
Mature Virus (IMV), <1% the Extracellular 
Enveloped Virus (EEV)

RedTail vaccinia virus is selected for:

High production of extracellular enveloped 
virus (EEV), which resists complement-
mediated neutralization and is crucial for 
long-range viral spread.

The host cell line in which the virus 
is produced can affect its level of protection.

Adapted from Yu X. et al Viruses  2023  
Vaccina Viral Cycle: Intracellular and Extracellular Stages

CD55 expression on CLD-401 membrane
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Legal Disclaimer: Forward-Looking Statements: This poster may contain forward-looking statements for purposes of the “safe harbor” provisions under the United States Private Securities Litigation Reform Act of 1995. Any forward-looking statements contained in this poster are based on Calidi’s current expectations and beliefs concerning future developments and their potential effects. There can be no assurance that future developments affecting Calidi will be those that it has anticipated. Any forward-looking statements involve a number of risks, 
uncertainties (some of which are beyond Calidi’s control) or other assumptions that may cause actual results or performance to be materially different from those expressed or implied by these forward-looking statements. Other risks and uncertainties are set forth in the section entitled “Risk Factors” and “Cautionary Note Regarding Forward-Looking Statements” in the Company's Form 10-K filed on March 27, 2026, as may be amended or supplemented by subsequent filings we make with the SEC from time to time.

Flow virometry analysis shows CD55 expression on EEV membrane of CLD-401
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