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The Multiple Faces of Psychiatric Diagnosis

Two patients can be diagnosed with the same disorder, e.g. depression, but have
no overlapping symptomes.

Even if two patients have the same symptom it is very likely that the
psychological and neurobiological causes are not the same, since clinical
symptoms e.g. compulsivity, anxiety, anhedonia are poorly characterised.

Even when treatments do work, we don't know how?
We can’t predict which treatment will work best in any given patient.

Better stratification of psychiatric disorders and development of personalised
treatment strategies.



How do we tackle this problem?

e Better understanding of the underlying psychological and neurobiological
causes of particular symptoms. Need a range of tests to measure different

aspects of these symptoms. One test + one symptom

* Use of behavioural tests that can translate easily to humans and
the clinical condition

* Insight into how current therapies have their efficacious actions
and on what brain systems

e Better understanding of the ‘normal’ development of brain
circuits underlying cognition and emotion

e Better understanding of how genes and )
environmental risk factors such as psychologica “":”
stress and inflammation impact upon brain

development
* Better models of psychiatric disorders



Marmoset voluntarily gets into carry ~ Marmoset performing in the test apparatus
box for behavioural testing. for banana milkshake (10-15 min sessions)

CANTAB Battery of cognitive tests for
humans



Cognitive inflexibility: a success story for translation
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Rule shifting: Vulnerability
marker for OCD?
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PROCEDURES: Measuring threat-driven behaviours

Relevant to fear and anxiety

Anticipatory negative arousal Uncertainty
Consummatory negative arousal Innate threat
Stimuli predicting threat ' %l
: (”u°§f$"%
e 0 0
US-/+)97 = o
o o
c Unknown human Rubber snake
Aversive loud noise/darkness Pitting +ve stimuli against -ve stimuli

> o0 00 Decision making:
Approach-Avoidance

Behavioural and cardiovascular

responses using mildly aversive

loud noise:
115-120dB (0.3-0.6s)




Fractionating out causes of anxiety brings us nearer
to individually tailored treatments

o == a FDG PET .
e : Anterior OFC damage:
- i Disrupts updating of value

representations of specific outcomes

Schoenbaum et al, ANYAS 2011, 1239:87-99.
Rudebeck & Murray, Neuron 2014, 84:1143-56.

antOFC lesioneco
vIPFC lesion

PC1 (Population mean & SD) '

Impaired ability to track punishment
in changing environment leading to

Fear — Safety:
y UNCERTAINTY

Intact

Disrupts attentional control
Dias et al, Nature 1996, 380:69-72.

'° + R EE Insula-Amygdala Enhanced attention towards
) : salient aversive stimuli which

increases anxiety.

Fear — Safety:
OFC/VIPFC lesion
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Snake Test: Innate threat factor score

-3.0
-3.0 -2.0 -1.0 0.0 1.0 2.0 3.0

Human Intruder Test: Anxiety factor score

C. Agustin-Pavon, ... A.C. Roberts, 2012 Biological Psychiatry 72:266-272, Y Shiba, ....... A Roberts, 2017 Biological Psychiatry 82:895-903



PROCEDURES: Measuring reward-driven behaviours

Relevant to anhedonia

Stimuli predicting reward
A o ™y

Anticipatory positive arousal
Consummatory positive arousal

Reward: Marshmallows

Willingness to work:Motivation  Pitting +ve stimuli against -ve stimuli

Escalating 00 @ oo 60 Decision making:
Approach-Avoidance

schedule of

using mildly aversive
loud noise:
115-120dB (0.3-0.6s)

responses




Over-activity in subgenual cingulate cortex leads
to anticipatory and motivational-like anhedonia

Reduced excitement Reduced motivation
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Insight into the actions of the anti-depressant
ketamine on anhedonia-related symptoms:

n=4

4 hours pHK

p— |
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1dayDHK 7 daysDHK

4 hours DHK

1 day DHK 7 days DHK

Over-activation
increases FDG
uptake in:
area 25,
dorsal ACC,
ant. Insula.

- — Dorsal ACC Blocked by
Ketamine if given
24 hours earlier



Insights into the action of SSRI’s, the first line
treatment for depression

Marmoset SLC6A4 promoter region

Human SLC6A4 gene
- e Gz B o, 32 repeats Exon 1
I \ A 5’* W 3’
L “1.5kb
,:([‘i enylation caT Tl ,\\cc:hr
(Murphv& A \/ Al iy /‘/“‘\ i ’ﬂ N (“‘/\\P\(/’\ i hap
Lesch, 2008) /ﬁ)ﬂ\‘<\)‘ iy \‘v’/\\ 0( I \‘f\ \u/ \“\f \J/\‘\(\,{\ /\o/\‘/ \‘/ WW\/ \0/\%/\/\ H,( \\/ \‘c"‘\) \\}\) ‘\/\/’\’!\\/\J\J\[\} \
J \,/& ,\’ ] /<,’\ ‘: { H & . ;”XD K/‘ ! (} ) ,M U M ! MLLA} g ’ ‘U\H »,{U U/)
ﬂ «\’\’/‘\/‘J\/\/\/\% "‘\“’\‘ﬁ\/\ /\ ’\/\/M/’\\ | /»,‘0 ‘\/\/\ | ’\/x/\/ /f\ /A\" M
AV YT VATV RAOAY AR A
S allele i \ LTI
Allele dependent Allele dependent Allele dependent
gene expression anxious behaviour SSRI responsivity
. *% | *% 100 -
5 03 [ 0.8
2 2 I ! gos 80 ,-L‘
B* : l Bos] ro [ i
::Jl g 0.2 I = 0.2 60 4
5 5 o =
) o 0.2 ]
Syr fr E 04 E 0.4 40
Y S os 20 |
. 0.8
Reduced gene expression Ac/c/G Ac/c/G:cT/T/C CT/T/C AC/c/G AC/c/G:CT/T/C  CT/T/C 0 i i X
n=17 n=13 n=16 n=20 n=16 n=16 Vehicle 2.5 mg/kg 10 mg/kg

and transporter function
Santangelo et al. 2017 NPP 41:2366-2376.



Imaging Brain Development in the Marmoset
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Changes in grey and white matter: 3-21 months
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S. J. Sawiak, Y. Shiba., ..... A. C. Roberts, 2018 Cerebral Cortex In Press



Cortical growth trajectories: 3 months to 2 years

400

350
Volume/

3
mm 300

250

207

Rate of change
mm?3/month

-20

Primary visual cortex

53 cortical regions

Age/

9 12 15 18

21

24 months

9 12 15 18

21

24

357

Volume/
mm?3

Rate of change
mm?3/month

Area 13

T

. . . . . . Age/
3 6 9 12 15 18 21

24 months

S. J. Sawiak, Y. Shiba., ..... A. C. Roberts, 2018 Cerebral Cortex In Press



Milestones in Cortical Development in Marmosets

Age of peak onset Age of onset of grey Age of max. rate of grey
matter decline matter decline
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Ventral
view
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S. J. Sawiak, Y. Shiba., ..... A. C. Roberts, 2018 Cerebral Cortex In Press



The Future

Bipolar mood disorder
is a polygenic, highly
heritable condition

More heritable than
depression.

Polygenic risk score
(sum of rare and
common variants) for
schizophrenia also
predicts bipolar
disorder

Most variants are in the
noncoding, regulatory
region

10 genome-wide
significant loci

Combine genomic
investigation with
deeper phenotyping
combined with
sensitivity to
treatments for better
stratification

Targeting the switch
mechanism in BPD will
be important:

shortening and
lengthening day length

Chimeric models

incorporating human
iIPSC-derived neurons

into the developing
brain
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