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Background: Inflammatory bowel disease 
(IBD), comprising Crohn’s disease and ulcerative 
colitis, is a chronic, immune-mediated disorder char-
acterized by relapsing intestinal inflammation. Its 
incidence continues to rise globally, including in 
developing countries. Current treatments such as 
corticosteroids and immunomodulators achieve re-
mission in only about half of patients and cause se-
vere side effects. Microbiome-based strategies are 
therefore gaining attention as safer and more tar-
geted alternatives. The aim of this study is to de-
velop and test a novel therapeutic approach using 
engineered Kluyveromyces lactis yeasts secreting 
CCL5/CCR5 axis antagonists to suppress intestinal 
inflammation in murine IBD models.

Materials and methods: Engineered K. lactis 
clones were generated through plasmid construc-
tion, genomic integration, and verified by Western 
blot for CCL5 antagonist expression and secretion. 
Acute colitis was induced in C57BL/6J mice us-
ing dextran sulfate sodium (DSS) or 2,4,6-trinitro-
benzenesulfonic acid (TNBS). Chronic colitis was 
induced using DSS. After induction of IBD, mice 
received either antagonist-expressing yeast, wild-
type yeast, or no additional treatment. Colon length, 
body weight dynamics, and inflammatory markers 
(IL-17RA, CCR5) were analyzed to evaluate the 
level of inflammation.

Results: Engineered K. lactis strains success-
fully expressed CCL5 antagonists. In DSS- induced 
acute colitis, mice treated with antagonist-express-
ing strain showed improved weight recovery and sta-
tistically significant, reduced IL-17RA and CCR5 
markers compared to controls. Preliminary data in 
TNBS models indicated milder effects, reflecting 
model-specific immune responses. In chronic DSS 
colitis, the group treated with CCL5 antagonist-ex-

pressing
K. lactis preserved colon length and mitigated 

weight loss more effectively than the group receiv-
ing wild-type yeast or no yeast. However, results re-
main preliminary due to limited sample size.

Conclusion: Engineered K. lactis secreting 
CCL5 antagonists show potential to ameliorate coli-
tis in murine models, supporting microbiome-based 
therapeutics as a promising avenue for IBD treat-
ment. Larger studies are needed to validate efficacy 
and safety.
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