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* Translational HDPM 1s an early-stage biotechnology ) * Preliminary data analysis, concluded a negative
company focused on novel drug development, through Literature Review ] j> (E\gﬁ;ai:??é?\?ta ] j> E;gf;:;ﬂ:'(gf;‘; ] j> rglf:f.:g:itif Analysis ] ;> Machine Lear“i"g] logarithmic trend between gene expressionand
in-depth understanding of topology of gene modules, - ~ - ~ p ~ ‘DGC;" - p N variability highlighting genes low in expression having
known as network medicine. — * Jamshidi, 2019 —{ ° Language: @l ° Language: R | ° Language: R | - Supervised higher variability

 Pharmacodynamic biomarkers can contain cell-free ; conesa, 20160 yhon " DESeq? (Lo e * Unsupervised
RNA: which serve as a communication system of the L 22 S w7 SHE + Ensemble DIFFERENTIAL GENE CORRELATION ANALYSIS

’ . Simon. 2023 Cleaning (Ritchic ct al., 2015) - Differential * Permutation analysis increases the robustness of gene-
CE . . . | > DB | B (e ldentification gene correlation data for biological interpretation

* Analysis of such provides a nominvasive approach to . gvte o o ificatt « AD expression varies significantly between sexes
investigate the progression of biological process dl.SI'uptIOIlS, ol . ?gﬁizﬁzz P g y .
in addition to identifying both potential patients and L y L y g y L y g y * In NCI, the sexes share fewer co-expression
medicines. genes than the AD state (14% vs 43%,

MISSION . . . respectively)

*The purpose of ths biomedical data science projectis | ¢, *1¢ - S CEMEE o T AC PRI RO o process and. interpret our high-dimensional  [@] - Whilst the sexes share 2975 genes in AD, 32% are
to develop transparent “clinical grade” high biological data. The process began with a literary review to establish foundational knowledge, followed male.-spe(nﬁc 20 25. & female-specnﬁc.. Non-sex
dimensional cell free RNA (liquid biopsy) co- by Exploratory Data Analysis (EDA) to ensure data quality and visualize key trends. We then performed SPESE Genes Sy gre.ater ('Jonnecth.ty.
expression networks. Differential Gene Expression (DGE) and Differential Gene Correlation Analysis (DGCA) using R-based *  Between sexes, 5470 rewiting dltjferently in AD.

*  These networks would provide insight into the statistical tools, including DESeq2, Limma/Voom, and EdgeR, to identify significant changes in gene The hallmark of each sex in AD 1s males undergo
rewired network of underlying pathological mechanisms of frequency and hub gene interactions, as well as how that differs between men and women. Extended decoupling and females see reinforcement of co-
neuroc.legeneratlve diseases (NDD), specifically Methods: expression with sparce decoupling.

Alzheimer s Disease (AD). * The hub genes are autosomal — the top male AD
RESULTS hub,TWF2, has no female AD connectivity and the
DIFFERENTIAL GENE EXPRESSION (DGE) DIFFERENTIAL GENE CORRELATION ANALYSIS (DGCA) top A female hub has 219 connections vs only 21
| : : } ” CHALLENGES
odgeR @ e g == * Historically NDD such as AD have been limited with
(a) | | , / a reproducibility of experiments and results.
’ | * Due 1n part to the high heterogeneity of AD causing
’ ‘ S RS larger feature overlap along with high fail rate and
(a) (b) () (b) cost of research.
DESeq2 Figure 3. Histograms depicting bimodal correlation of Figure 4. Density plots of difference in number of
gelgle classes stritiﬁed bypsex. ° siggniﬁcant gene }[’):rtners between AD and NCI FUTURE DIRECTIONS
(a) Males (b) Females (a) Males (b) Females Translational HDPM will move forward with:

Overlap of Upregulated Genes Across Methods

* Developing Al and Machine Learning models to bridge

iy’ < Class| Male Female Male | Female | %Sharedof | % Shared of the gap between high dimensional biomedical data and
Genes Genes Only Only Male Female . . . .
the underlying biological knowledge of disease
+/0 3601 3599 1943 1658 1656 54 54 . ..
Table 1. Class-stratified * To develop pharmacotherapies and fill unmet clinical
- 2964 17 4 21 27.1 44.
(b) gene overlap between /0 % 23 80 60 089 8 needs for other NDDs.
male and female AD co- *+/* 709 2128 585 124 1543 82.5 27.5
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(a) downregulated genes (b) upregulated genes

Class represented as AD/NCI, (+) coupling of genes, (-) decoupling of genes, (0) no significant co-expression
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