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Happe ', F., Ronald, A. and Plomin, R. (2006) Time to give u le explanation for autism. Nature Neu e 9(10): 1218-1220
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Levy et al, 2011; Sanders et al, 2011; Load and Jones 2012, p. 491; Schaaf and Zoghbi, 2011
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Happé et colleagues, 2006
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Happé et colleagues, 2006

Jlnl

SR — ZARFTTOEE S
(ZOHRZEHFTY —R—AAFEANT 1 — R)\w2T)




EANZE=%&H5I9 SSpecifier (DSM-5)

1. |EE

2. |RIA

3. %r/\/g EfdE - S ECuh (3 ?
4. &

5. 4@@%2’5“57\Lﬁ

m Social Communication Disorder (SCD)

B Stereotyped Movement Disorder

A7 SBRRRDBEN (FIZ (. @REZIOHY—E X
NDZ T RDEDICE, 65 ESHOMNG
SBERMT DUEN DD C LERaI\

MgCh L Michael V. Lombardo, Bhismadev Chakrabarti, Simon Baron-Cohen. (2013): Subgrouping the Autism “Spectrum”:
Reflectio DSM 5. PLOS Biology, 11 1001544
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Research domain criteria : RDoC
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R BXA > BE

Research domain criteria : RDoC

Units of analysis
Domains/constructs Genes Molecules Cells Circuits Physiology  Behavior | Self-reports | Paradigms
Negative valence systems
Active threat (“fear”)
Potential threat ("anxiety”)
Sustained threat
Loss

Frustrative nonreward
Positive valence systems
Approach motivation
Initial responsiveness to reward
Sustained responsiveness to reward
Reward learning
Habit
Cognitive systems
Attention
Perception
Working memory
Declarative memory
Language behavior
Cognitive (effortful) control
Systems for social processes
Imitation, theory of mind
Social dominance
Facial expression identification
Attachment/separation fear
Self-representation areas
Arousal/regulatory systems
Arousal and regulation (multiple)
Resting state activity
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Frith U. (2012): Why we need cognitive explanations of autism. Q J Exp Psychol., 65, 2073-92.
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Bernard Verhoeff. (2012): What is this thing called autism? A critical analysis of the
tenacious search for autism’s essence. BioSocieties, 7, 410-432.
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elatively interactive characteristics (BT S /8)
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Relatively indifferent characteristics
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Bagatell, N., 2010, “From Cure to Community:
Transforming Notions of Autism, Ethos, 38(1), 33-55.
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Elinor Ochs and Olga Solomon. (2010): Autistic Sociality. ETHOS, 38, 69-92
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Autistic Sociality

Elinor Ochs and Olga Solomon. (2010).

TABLE 1. Algorithm for Enhancing Autistic Sociality

DOMAIN PARAMETERS DOMAIN CONDITIONS PROMOTING SOCIAL
COORDINATION

LANGUAGE e CHILD’S FIRST LANGUAGE WITH FAMILY MEMBERS

CONVERSATTION e SHORT SEQUENCES OF CONVERSATIONAL ACTTONS

SEQUENCES

TOPIC e OBJECTIVE KNOWLEDGE

CORPOREAL ALIGNMENT e NON-FACE-TO-FACE INTERACTION

MEDIATION e ARTTFACTS AND ANIMALS TO MEDIATE INTERACTION

COMMUNICATIVE ME- e WRITING, POINTING, MUSIC (ESPECIALLY SEVERELY

DIUM AFFECTED CHILDREN)

EMOTIONAL INTENSITY
TEMPO

e RESTRAINED AFFECT
e MODERATE TO RAPID
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& Fll CERZE A D ICEMARREER (Specific AM)

FEHAD. —HL W —EIEoHkRSEDEIE (B : REEEYIH)
& —fi%:® (Overgeneral Categoric AM)

DR UTEEHEREDEE (B : KFTODERE)
& K2 > (FREEHBT (Overgeneral Extended AM)
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« BEFfEm - ASD

(Williams & Broadbent, 1986) . o
BHEMERDIEY — RECIBDIEE (L. 8% (Losh and Capps,

KEREREZ (MDD) 2003) U < (F55H'S (Brucketal, 2007) B &N 3.
. ' *  Brown 5 (2012) (36~14/%KDASDRDF S5+ TZDH L.
(Brewin et al.,1998; Kuyken & Dalgleish, 1995; S, BE ES AECEODIDRATERELOED
Moore et al., 1988; Wiliams &Scott, 1988) WS EERLUE,
— ==l «  AMOEEZREINDE. ASDE(FEARNMEAREET(E
« T VJ_IIE_'H( <, BEEMRSTR O ERI ST % R L2 (Crane et al., 2010) |
(Kuyken & Brewin, 1995) — R B E % % < 55 BB (CdD D (Goldman, 2008).

CDEDIRELIEIL. Maister & Plaisted-Grant (2011)[CEKD T

o DLINAIMER X NLAEE RN, TEU— REES T LNFET SHIDINS

(CXO>TEAHENDBEEHIEIE THSD [HRSEELIE

(McNally et al., 1994; 1995) (event memory) | ([CETHLLBTNS,
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> B SEOES S ABEI L TUVB(Crane et al, 2013),
(Dalgleish et aI_, 2003) ® *EF%EFE{%E’J@\EHnb\#\: ﬁLé_C/_R L/_C(/\gd)(g: ASD(;BL\
TEEENTLB3DE CRDDSETELIEDN - Xt AR
o ZEIMFIEHIEZE R%. H3VEBROLENRECRH TS S VNS E

_ TdD (Lind, 2010; Williams, 2010; Uddin, 2011),
(Dalgleish et al., 2001)
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(1)22 557 (coherence)

(2)xFf5E% (correspondence)

(3B HER (cost-benefit)

4)&=:% (consensus)



Karl Friston. (2010): The free-energy principle: a unified brain theory? Nature

Reviews Neuroscience 11, 127-138.

Attention and biased competition
u, = arg min Ith

Optimization of synaptic gain
representing the precision
(salience) of predictions

=Dyl - 9 £07ED _ [ D

Minimization of prediction error
with recurrent message passing

Associative plasticity

ﬁﬂg = 'as,-frf

Optimization of
. il

synaptic efficacy

The Bayesian brain hypothesis
Perceptual learning and memory u = arg min Dy (g(M)]| (p(9]3))

g = arg min Ith

Optimization of synaptic efficacy
to represent causal structure
in the sensorium

density on sensory causes

~emV T
The free-energy principle
a. |, = in F ",
Probabilistic neuronal coding a. ¢.m = 2t p
p Minimization of the free energy of
qd)=N(p.Z) sensations and the representation
Encoding a recognition density of their causes

in terms of conditional l W DY 4

Predictive coding and hierarchical inference

recognition density and the conditional

Computational motor control
a=-0£¢

Minimization of sensory
prediction errors

Optimal control and value learning
a, = arg max V (3|m)

OCptimization of a free-energy
bound on surprise or value

-

m SR
Infomax and the redundancy
! minimization principle
p = arg max {I (5,u)- H{u)}

Maximization of the mutual
information between sensations

expectations and uncertainty Model selection and evolution
'—_ m=arg min _[d!‘F

Optimizing the agent’s model and
priors through neurodevelopment
and natural selection

and representations

Environment

Agent

e

External states

% =fif.a9)+Ww

Sensations
S=glrd)+2 \

Internal states

@ =arg min F(3,u)

\ Action or control signals /

a = arg min F (3, u)

Free-energy bound on surprise

r F=—<Inp(3.9|m)>_ + <In q(8| >,

Action minimizes prediction errors
F = D(g(9]4) || p(9) - <In pis(a)|9mp,

a = arg max Accuracy

Perception optimizes predictions
F=Dig(9]p) || p(2]5)) - In p(3|m)

p = arg max Divergence




Hierarchical Predictive Coding

Anil K.Seth, Keisuke Suzuki and Hugo D.Critchle. (2012): An interoceptive predictive coding
model of conscious presence. Frontiers in Psychology, 2, 395.

prediction error

prediction
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Nico U.F. Dosenbach, Damien A. Fair, Alexander L. Cohen, Bradley L. Schlaggar and Steven E. Petersen.
(2008): A dual-networks architecture of top-down control.Trends in Cognitive Sciences, 12, 99-105.

Coherence Correspondence
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Lattice topology Complex topology Random topology

Cost

Low > High

Efhciency
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Chris D. Frith. (2012): The role of metacognition in human social interactions. Philos Trans R Soc Lond B Biol Sci., 367, 2213-2223.
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— AN CITDNER
Singular introspection

\
EMITIT O

Collectlve mtrospectlons

Chris D. Frith. (2012): The role of metacognition in human social interactions. Philos Trans R Soc Lond B Biol Sci., 367, 2213-2223.
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System instability
N

ASD subtype (Ayaya type)
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Sato, A. (2012). Rapamycin reverses impaired social interaction in mouse models of tuberous sclerosis complex. Nat Commun. 3:1292
Hoeffer, C.A. and Klann, E. (2010). mTOR Signaling: At the Crossroads of Plasticity, Memory, and Disease. Trends Neurosci. 33: 67.

rapamycin

cytoskeleton
cell surface targets

Translation signal transduction
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Ullsperger, M. (2010): Conscious perception of errors and its relation to the anterior insula. Brain Struct Funct, 214:629-643.

a autonomic response
ERN Pe
] ] >
intemception“‘
sensory input
(action effects)
proprioception :> cumulating evidence on
ofference erroneous behavior
copy 1
response
conflict J
T T T I >
stimuli error correction signaling trial n+1
post-error
1 1 adjustments
b ERN Pe
cumulating evidence about erroneous behavior error

awareness
autonomic
response

adjustments

PRC

N

pMFC

[
&
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superior E ;
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inferior
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—DdDPredictive Coding

Anil K.Seth, Keisuke Suzuki and Hugo D.Critchle. (2012): An interoceptive predictive coding
model of conscious presence. Frontiers in Psychology, 2, 395.
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=% prediction error
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system
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............................

—> body/environment interactions
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Uddin, L.Q. and Menon, V. (2009) The anterlor |nsula in autism: Under connected and

Limbic and Sensory Inputs

|

Salience Network

Al

Default Mode Network Executive Control Network

VMPFC DLPFC

PPC
Dynamic
Endogenously mediated/ switching Exogenously driven/
Self-referential mental Cogmitively demanding mental
activity activity




FRAMDETF vs RHMODEEEF OR HmEEME vs BE SR

Jacka, A.l.et al. (2013): fMRI reveals reciprocal inhibition between social and physical cognitive domains. NeuroImage 66, 385-401.
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B A AQHBE AEEhR

3/7/—>30pts

(cut-off level ; 27/28 or 30/31)
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Rumination
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Rumination-Reflection questionnaire
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Hospital Anxiety and Depression scale

Anxlety : 15—>9pts

(cut-off level ; 10/11)

Depression : 14—>7pts
(cut-off level ; 10/11)



HRRIBHIA 7 DZE1E

Khalfa’s Hyperacusis questionnaire

45—>61pts

(cut-off level ; 40/41)
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Xiao-FeiYang, Julia Bossmann, Birte Schiffhauer, Matthew Jordan and Mary Helen Immordino-Yang. (2013): Intrinsic default mode network
connectivity predicts spontaneous verbal descriptions of autobiographical memories during social processing. Frontiers in Psychology, 3, 592.

Brain region Coordinates Cluster z-Score 99% Cl
size of rho

A. EPISODIC AM

dMPFC —10 40 5 BE** 436 [0.52, 0.971
aMPFC 10 66 10 337** 376 [0.21, 0.96]
vMPFC 14 44 -8 86**  3.68 [0.26, 0.96]
MTG —-64 -6 -8 24 382 [0.30, 0.88]

-60 —-14 -20 28 3.20 [0.17, 0.84]

B4 -8 26 BB** 432 [0.04, 0.95]

PHG/Hippocampus -30 -22 -20 24 3.85 [0.24, 0.971
PHG 36 -34 -18 52** 368

Hippocampus 20 —10 -20 BE** 3.6
B. SEMANTIC AM

pIPL 48 -70 36 E7** 3.8 [0.13, 0.991
MTG —-64 -26 -8 69**  3.34 [0.37 0.971

5 10 -26 23 349 [0.10, 0.97]
PHG 26 -3 -10 79** 346 [0.33, 0.99]

Episodic AM
Semantic AM
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