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Type 2 Diabetes and Obesity are closely related metabolic disorders that have risen to epidemic levels causing _ _ _ Biblioaraphic research usina PubMed
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The heritability of these conditions ranges from 45% to 90%, with
over 75 loci linked to T2D, highlighting a strong genetic foundation.
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Fig. 1. FGF21 gene therapy. (A) Composition of AAV vector. (B) Energy expenditure

of mice 2 months after injection. (C) Glucose levels in mice 10w after injection [1]. ¢ Single-dose Outperformed Semaglutide
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Fig. 5. CRISPRa system employed by Zhang et al (2023). (A) dead Cas9 gets to the target DNA, directed by FGF21 gRNA. VP64 Genetic screening
uprequlates FGF21 expression. (B) Two separate AAV9 were used: one to deliver dCas9-VP64 and another for the gRNA [4]. ° Disease modelin g in
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CONCLUS'ONS Cas9 ) expression mechanisms

® Gene therapy targets core mechanisms of T2D and Obesity, such as glucose regulation, inflammation and

metabolism, showing strong preclinical efficacy o
®* CRISPR/Cas9 enables personalized therapies based on the individual’s genetic profile € M2 i& ( ’
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®* Viral vectors offer long-term expression but face immunity and delivery challenges; non-viral methods are safer ﬁ RIP140 o
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®* Translating results to humans requires long-term safety testing in larger animals and non-human primates targeting

®* Gene therapy may improve treatment adherence and outcomes versus standard drugs, but cost and access
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remain major hurdles.
Fig. 4. CRISPR system for Nrip1 KO. (A) Polymeric Nanoparticles deliver Cas9-gRNA. (B) gRNA directs Cas9 to cut Nrip1 DNA and disrupt its expression
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Future research must focus on de“very Optlmlzatlon’ Safety’ and scalable solutions to brmg gene therapy from (C) Nrip1 and High-Fat Diets promote white fat expansion and inflammation (M1 macrophages), and Nrip1 loss triggers browning into beige fat, enhancing

lab to clinic. thermogenesis and reducing inflammation (M2 macrophages) [3].
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