ctions in the Amygdala
sorders

Leveraging Evolution to
betwee

The University of Texas at Austin

Institute for Cellular and
Molecular Biology

College of Natural Sciences

"Institute for Cel

rative Biology,
Austin

3 Institu

Question: Uncovering the interactions between Phylogenetic comparative analysis of
About half of individuals who experience a  Psychiatric and substance use disorders amygdala transcriptomes to identify the
mental illness also suffer from a substance evolutionary origins of gene expression
o o bownload the Quality Check Pseudo-mappin ° ° °
use disorder, often with more severe out- s i Sty it I —< modules dysregulated in psychiatric
MultiQC with Kallisto °
comes. What is the neuromolecular basis of NGB datase and substance use disorders
this comorbidity? And what is the relation- ESeq? renticat Haplochromis burtoni 4R
o o ° e repiication P Vitti
ship between genes dysregulated in psychi- We examine publicly avail- Trachemys scripta M
atric disorders and those dysregulated in o o o o o u ;uble Cclurr;ygdtolc]: trq?]scnp- et anionls
o " | | ome datasets from human Taeniopygia guttata @
substance use disorders?® 00 and non-human animals: i s
. . tt i
_ o - Careful replication of pre- Mzcgi;fnﬁgﬂ;;%p
N S B RN vious results (workflow shown Pan troglodytos
Psychiatric disorders s O above) Homo Sap'ensﬁ
5 Co el s - Volcano plot demonstrates T de fund | | ones for th |
_ . A concordance with original re- o provide fundamental explanations for the extreme complex
SR, ¥ AN sults: 75% of differentially phenotypes of psychiatric disorders, we set to compare the
Genetic predisposition . v amygdala transcriptome (workflow shown below) across
and/or social and 001 i - expressed genes (DEGS) b Thi h will v hel d d
Coping with Withdrawl latent environmental factors - ; . were recovered vertebrates. Ihis approach will not only help us to un ers’rcu:l
dysphoric moods  predisposition . ladverse life events ) L og, fold change how these phenotypes are evolved but also help with
‘ ‘ . Shared Fick factors Total = 17616 variables identifying the human-specific gene expression network
0 oge o lated i hiatric di :
WGCNA identifies the gene expression | dysregulated in psychiatric disorders
/ network
Substance use disorders Weighted correlation network analysis (WGNCA) is
Adapted from Rappeneau V. et al., 2017 a popular analysis for finding clusters (modules) of highly JReplicationaf | ortholog caling e?(E:rZz::%n uriquetoneons ||| Aceountion
a- Causal relationships between correlated genes, for summa rizing such clusters Using the A‘:SZ.@;%S,?“S_’°”§£§S§.‘§§r§§:e_’;{:olggn ifazs— 9:::3%5{:'0'1_'zznégﬂff;;ﬁz
the two disorders module eigengene and relate modules to one another or to . T wanscriptome - amygdale e
external sample traits.

The mammalian amygdala: An evolutionarily

conserved brain region involved in processing Raonale: make uss of Ioraction pattoras among gence. | Prelimi lts: Primat s
of memory’ decision_making qnd emoﬁonal Tools:correlationasamei.ureofco-expression “ re Imlndry resvuiits. rrma e—SPQC| 1C
responses. A growing body of evidence \dentify modules il analysis

o o Rationale: module (pathway) based analysi : . . .
suggests that fh? amygdala is dysregulated in Tools: hierarchical alustring, Dynamie Tree Cut - 318h77 one-l’rot-o?e or’rh.oI:)gs shbov;tmmllgrh\;qucmce distribution
both mental disorders and substance use as the complete transcriptome(bottom right)

- PCA of orthologous gene set reveals that PC1 separates
patients from controls even though the complete transcriptome
does not (bottom left: box plots for of PC1 for both complete
transcriptome and orthologous set)

Density plot of Coefficient of variation

Red: one-to-one ortholog genes
Black: Whole transcriptome

M Relate modules to external information
d I1SO rd ers Array Information: clinical data, SNPs, proteomics 3
Gene Information: ontology, functional enrichement| -

Rationale: find biologically interesting modules

|

Study module relationships

Rationale: biological data reduction, systems-level view . <
Tools: Eigengene Networli K N L S 7] oo
Find the key drivers in interesting modules 3 H:;;@ ' N
Rationale: experimental validation, biomarkers mﬁfw § .
Tools: intramodular connectivity, causality testing o A .
[ ® [ 2 o - s Group
Linear modeling analysis reveals gene | ¢- 5 5o
expression modules with interactions . a
between psychiatric and substance use :- |
disorders =
Module S
'MEblue IF0 [ R types.Term ° 1, l l l l -
I\/IEllng){an 0 0 20 40 60 80 10 ot _ p Schizophrenia
N an = 11616 Bandwidth = 1.684 .
ApprOGCh 2 MEsalmon ; N =
Transcriptome analyses in human post 5 M"E"ME 0K eFDR Conclusions
L o L X J - — green . . . . .
mortem brains have 'de!“|f|ed dysregulq S| [t MEyeliow - B -We can identify dysregulated gene sets with interac-
tion of several pathways in both psychiatric - MEputple 0 tions between psychiatric and substance use disorders
disorders and substance use disorders. How- S U Ve = — - Comparative analysis is a promising approach for
ever, the interaction of these disorders at the ~ 2 | " MEmidnightbiue iy identitying both human-specific and conserved genes
molecular level has not been examined sys- H— e MEDlack :. 3 modules that are dysregulated in psychiatric disorders
] . : — urquoise -
tematically, and little work has been done in e & £ & s [ and substance use disorders
| $ % S & -
ihe dmygddld echﬁfleoﬁ;:/J:f l;;;‘:},)i- § 55? Q‘“)g? § @Q SQJ ‘/é} ‘gf,’ Acknowledgements:
;g;co’fjsze;f:; 5 > 2 2 éb Q:;,O o © We thank the Center for Biomedical Research Support and Texas Advanced Computing
;127 :62- §; E)\Q C)Q? 3 ég Ez?Q ;§ Center for valuable support. We are grateful to members of the Hofmann lab for assistance
§ égb < N {Zc?) with data visualization, discussion, and feedback. This work was supported by NSF grant
T N g 10S-1354942 to HAH, as well as an IB Research Grant to JH.




