Gemini Digital Twins Ildentified Both Common and Disease-specific Drivers
of Cognitive Progression in Huntington’s and Alzheimer’s Diseases
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effects were further evaluated [Figure 1].

« Our study recapitulated known and expected drivers of disease progression measures (including age and
corresponding baseline values) [Figure 2] and identified many potential novel genes (based on the blood
RNA expression) among which the genes driving blood NfL change rate were enriched in the histone
modification pathway, and the genes driving the two cognitive decline rates were enriched in GO terms for
protein phosphorylation and regulation of hydrolase activity among many [Figure 3]. It was also found that
drivers of the two cognitive decline rates largely overlapped (297 shared drivers out of 428 and 362), while
drivers of blood NfL change rate were more distinct.
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« Additional forward simulation for disease-specific effects enabled us to label the outcome drivers into four

METHODS different types: 572 drivers with similar disease-specific effects, 37 drivers with distinctive disease-specific
effects, 19 HD-specific drivers and 8 AD-specific drivers [Table 1]. Interestingly, only 28% of the drivers of
Reverse Engineering blood NfL change rate showed similar effects between HD and AD, while most of the drivers of the two
- In REFS™ Al platform2, an ensemble of Bayesian network cognitive decline outcomes were HD-AD-common [Table 1]. The genes driving blood NfL change rate with
models are learned and optimized using the Metropolis- distipgtivg disease-specific effects were enriched in GO terms for chromatic organization and histone
Hastings Markov Chain Monte Carlo algorithm and modification [Figures 3 and 4].
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Digital Twins does not seem to be related with the cognitive decline rate (estimated from the baseline up to 3+ years).

. ‘Digital Twins’ are virtual patients simulated using forward - Common drivers of the two cognitive decline rates, measured by TMT-B and harmonized SDMT &
simulation based on the same ensemble of Bayesian MMSE, suggest a shared mechanism for cognitive progression in HD and AD despite the distinct
network models with only differences in the variables of our inciting pathogenic triggers.
interest (e.g. potential outcome drivers). The causal eftects » Further work on the converging pathways may be useful in identifying therapeutic targets.

of these variables could be estimated by comparing
simulated outcome values from these ‘Digital Twins'.
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