
Commentary

Two reviews in this week’s issue examine the rapidly expanding interest in autism research in the neuroscience community. Moldin et al.
provide a brief prospective on the overall state of research in autism. DiCicco-Bloom and colleagues summarize their presentations at the
Neurobiology of Disease workshop at the 2005 Annual Meeting of the Society for Neuroscience.

Can Autism Speak to Neuroscience?

Steven O. Moldin,1 John L. R. Rubenstein,2 and Steven E. Hyman3

1Department of Psychiatry and Office of the Vice Provost for Research Advancement, University of Southern California, Los Angeles, California 90089,
2Department of Psychiatry, University of California, San Francisco, San Francisco, California 94143, and 3Department of Neurobiology, Harvard Medical
School and Office of the Provost, Harvard University, Cambridge, Massachusetts 02115

Key words: amygdala; autism; cerebellum; neurodevelopment; genetics; mGluR

Autism is a severe neurodevelopmental
disorder with early childhood onset. The
symptoms, first described by Leo Kanner
in 1943, produce significant impairments
in social, communicative, cognitive, and
behavioral functioning. These symptoms,
which persist throughout life, disrupt
families and lead to significant disability.
Only in the last decade or so have we
started to undertake the studies needed to
understand etiology. From these, we
know that, despite disagreements about
prevalence, autism spectrum disorders
may affect as many as 73 per 10,000
(Kadesjo et al., 1999; Fombonne, 2006).
We also know that genes play a greater
role in the risk of autism than in any
other common neuropsychiatric disor-
der, with a reported monozygotic-twin
concordance/dyzygotic-twin concordance
ratio of �25 and heritability �90%
(Bailey et al., 1996; Risch et al., 1999). Al-
though genes exert a strong influence in
aggregate, it is clear that autism is geneti-
cally complex, meaning that multiple
genes of relatively small effect must inter-
act to produce risk in combination with
nongenetic factors.

Despite recent neurobiological find-
ings (as described below) and the clear

importance of genes, no defining set of
pathophysiological mechanisms have
been unambiguously elucidated nor have
risk genes been unambiguously identified.
This situation is similar to that for other
major neuropsychiatric disorders such as
schizophrenia, bipolar disorder, and ma-
jor depression, and reflects several factors.
Perhaps most important is the difficulty of
studying brain and behavior.

Getting started on the basic
neuroscience of autism
A satisfactory understanding of autism
will require advanced knowledge of brain
structure and function at multiple levels
of analysis. Given a lack of convincing an-
imal models, much of what we know
about the neurobiological underpinnings
of autism have been derived from clinical
research on affected children and their
immediate families or by postmortem
analysis of brains of affected individuals.
Clinical investigation has generated a rich
tapestry of descriptive information about
the autism phenotype and has generated
multiple hypotheses about etiology and
pathophysiology. For example, postmor-
tem and magnetic resonance imaging
(MRI) studies have identified abnor-
malities in several major cortical and sub-
cortical brain structures in autism
(Courchesne et al., 2005), and neuropsy-
chological studies have implicated specific
impairments in executive functioning and
in processing social and emotional infor-
mation (Dawson et al., 2005). This body

of research is the first step in identifying
what fundamentally goes awry in the de-
veloping brain of children with autism.
Ultimately, basic neuroscience research
may provide the most clues to under-
standing etiologic and pathophysiologic
mechanisms.

The neurobiology of social behavior
represents a particularly promising ave-
nue of inquiry. Indeed, the social impair-
ments are what distinguish autism from
other developmental disorders. These in-
clude difficulties in reciprocal social inter-
actions, abnormalities in nonverbal social
communication such as eye-to-eye gaze,
and abnormal emotional content in spo-
ken language (Joseph et al., 2002; Baron-
Cohen and Belmonte, 2005; Grice et al.,
2005; Johnson et al., 2005; Dapretto et al.,
2006). Underlying these symptoms and
signs are apparent abnormalities in the
neural underpinnings of social cognition
(Dawson et al., 2005; Bolte et al., 2006).
Studies of emotional processing and so-
cial cognition are a recent development in
neurobiology and have yet to develop a
critical mass of investigators.

Several neuropathological features
have been reported, e.g., Purkinje cell loss
in the cerebellar cortex (Bauman and
Kemper, 2005). Head circumference and
MRI studies have implicated neonatal
brain undergrowth followed by rapid
and excessive postnatal brain growth
(Courchesne and Pierce, 2005). Given
well replicated observations of elevated
platelet serotonin in a subset of autistic
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probands and first-degree relatives, con-
siderable excitement has been generated
by recent work (McCauley et al., 2004;
Sutcliffe et al., 2005) implicating multiple
rare alleles at the serotonin transporter lo-
cus (SLC6A4) in the etiology of autism.

Candidate neural systems, circuits,
and pathways
We are at a critical period in autism re-
search. The study of emotion and social
cognition are beginning to mature along
with ever better structural and functional
neuroimaging tools (Dapretto et al.,
2006). Human genetics is entering an era
in which complex phenotypes can be tack-
led effectively; maps of human variation
that will permit whole genome association
studies (Risch and Merikangas, 1996;
Clark et al., 2005; Palmer and Cardon,
2005) and inexpensive sequencing of hu-
man chromosomes (Altshuler et al., 2000)
are becoming a reality. Important clues to
pathogenesis should eventually come
from genetics; particular attention will
need to be focused on identifying the neu-
ral systems that are affected in this disor-
der. Sophisticated use of animal models
should become ever more informative, es-
pecially as associated genetic variants are
identified. Models will include rodents,
flies, and zebrafish (Shahbazian et al.,
2002; Tropepe and Sive, 2003; McBride et
al., 2005); these may be applied to study
key molecules, pathways, and circuits in-
volved in etiology and pathophysiology.
Understanding autism requires ap-
proaches that integrate basic studies that
extend from genetics, molecular and cel-
lular biology, developmental biology,
neurophysiology, and neuroanatomy to
systems and cognitive neuroscience.

There are several neural systems that
are natural candidates, including systems
that regulate social behaviors, higher-
order cognition, communication, fear
and anxiety, and attention. These systems
involve circuits that integrate information
processed in the cerebral cortex (includ-
ing the prefrontal cortex), basal ganglia,
thalamus, amygdala, hippocampus, hy-
pothalamus, and cerebellum and are
modulated by subcortical monoaminger-
gic systems.

Understanding the mechanisms that
regulate patterning and plasticity of the
cerebral cortex are likely to have impor-
tant implications for understanding how
cortical areas in the autistic brain form,
make connections with other brain re-
gions, develop processing networks, and
adapt to changes in input (Hensch, 2005;
Sur and Rubenstein, 2005). Furthermore,

given that �30% of autistic people de-
velop epilepsy, a syndrome characterized
by excessive cortical excitation and de-
creased signal-to-noise (Gillberg and Bill-
stedt, 2000), it is possible that abnormali-
ties in the ratio of excitation to inhibition
in key neural circuits, especially in the cor-
tex and hippocampus (Hussman, 2001),
may contribute to the pathogenesis of au-
tism (Rubenstein and Merzenich, 2003;
Levitt et al., 2004). Although many cases
of autism may be characterized by in-
creased excitation, there are also disorders
with autistic features, such as Rett syn-
drome, a disease caused by loss of func-
tion mutations in the MeCP2 gene, in
which the inhibition may dominate. Mice
with a null allele of MeCP2 appear to have
increased ratio of inhibition/excitation
(Dani et al., 2005).

In addition, these mice show increased
expression of the Dlx5 transcription fac-
tor (Horike et al., 2005). The Dlx gene
family has a central role in regulating the
development and function of forebrain
inhibitory neurons (Panganiban and
Rubenstein, 2002; Cobos et al., 2005). Re-
cently, five nonsynonymous Dlx2 and
Dlx5 mutations have been identified in
autistic probands (Hamilton et al., 2005).
Although it is premature to conclude that
there is a causal link that connects MeCP2,
the Dlx genes, and autism, this line of in-
vestigation illustrates one current ap-
proach that is aimed at elucidating the
molecular and cellular basis for some
forms of autism.

Given that two of the hallmarks of au-
tism are a deficit in social cognition and
pronounced fear and anxiety, it is impor-
tant to scrutinize the function of limbic
forebrain structures including the amyg-
dala and hypothalamus. Fear condition-
ing as a model system for studying emo-
tional learning and memory, and
elucidation of the neural circuitry for fear
learning, may inform studies of autism
(LaBar and LeDoux, 2006). Likewise, it is
important to explore the role of specific
nuclei and subnuclei in the amygdala on
component processes of social behavior
(Zirlinger and Anderson, 2003; Schu-
mann et al., 2006).

Cerebellar connections with the limbic
system and with the cerebral cortex have
been posited as mediating abnormal ac-
tivity that underlies the motor and sen-
sory abnormalities, language difficulties,
socioemotional difficulties, and disor-
dered cognitive processing. Cerebellar pa-
thology could lead to abnormal activity in
cerebello-limbic and cerebello-thalamo-
cortical pathways, which in turn could be

expressed as autistic behavior (Dum and
Strick, 2006).

Autism is associated with a particular
profile of impaired and spared language
abilities, as well as nonverbal social defi-
cits. It has been argued (Walenski et al.,
2006) that the status of these abilities can
be partly explained in terms of depen-
dence on neural systems that subserve
nonlanguage functions, including proce-
dural and declarative memory. Future di-
rections include innovative paradigms to
examine integrative explanatory theories
that attempt to account for these deficits
in the broader context of brain and behav-
ior in autism.

Given that cognition, social interac-
tion, sensory function, emotional behav-
ior, and language are disrupted in autism,
and given that these functions depend on
integrative mechanisms within the pre-
frontal cortex, it is logical to postulate that
there are abnormalities in the structure
and function of this brain region (Price,
2006). An avenue for future inquiry is the
investigation of how clinical expression
depends on the interaction with neural
systems in the prefrontal cortex, even if
primary deficits in autism are in other
brain regions. Another potentially excit-
ing avenue for research is to investigate
possible changes in the neuronal circuitry
of the thalamus and neuromodulatory
systems arising in the brainstem core,
basal forebrain, and posterior hypothala-
mus, which act on glutamatergic thalamo-
cortical neurons, GABAergic thalamic
reticular neurons, and local-circuit
GABAergic interneurons, as well as func-
tional dysfunction implicating attention
and sensory gating (Steriade, 2006).

Future studies will require the critical
integration of findings from basic neuro-
science paradigms with those from ge-
netic studies. This may provide insights
on the nature of risk genes and the timing
of their expression during development,
thereby providing useful clues to relevant
environmental factors. There is increasing
appreciation for the importance of gene/
environment interactions that extend
from infection susceptibility to the effect
of sensory experience on chromatin struc-
ture (Meaney and Szyf, 2005).

Shared pathophysiology in autism,
fragile X syndrome, and
Rett syndrome?
Symptomatic commonalities among au-
tism and other pervasive developmental
disorders like Angelman’s and Rett syn-
dromes, tuberous sclerosis, and fragile X
syndrome may reflect an overlap in af-
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fected neural circuits and pathways and
perhaps shared pathophysiologic mecha-
nisms. Fragile X syndrome is caused by
reduced expression of the fragile X mental
retardation protein (FMRP) RNA binding
protein whose function is linked to synap-
tic function. Based on observations made
in fragile X, and several other lines of evi-
dence, researchers are currently exploring
the possibility that alterations in synapse
development and signaling may underlie
some forms of autism (Rubenstein and
Merzenich, 2003; Levitt et al., 2004). This
perspective has been bolstered by the
identification of function-altering muta-
tions in some neuroligin genes in a small
subset of autistic people. Neuroligin pro-
teins, together with their binding partners
(neurexins), regulate the formation of
synapses; different neurexin/neuroligin
combinations appear (Jamain et al., 2003)
to participate in specifying whether new
synapses are assembled into excitatory or
inhibitory synapses (Graf et al., 2004;
Chih et al., 2005; Chubykin et al., 2005;
Cline, 2005).

Studies of synaptic plasticity in the hip-
pocampus of the Fmr1 knock-out mouse
suggested a connection between metabo-
tropic glutamate receptor (mGluR) signal-
ing and the fragile X clinical phenotype
(Huber et al., 2002). The so-called “mGluR
theory of fragile X” proposes that exagger-
ated signaling via group 1 mGluRs is a con-
sequence of the loss of FMRP from neurons
(Bear et al., 2004). Increased translation of
group 1 mGluRs in dendrites, which would
lead to overactive signaling by these recep-
tors, may contribute to slowed altered syn-
aptic function and other symptoms of frag-
ile X. Drugs that target mammalian mGluR
signaling rescue in flies behavioral and other
deficits that are analogous to human fragile
X symptoms (McBride et al., 2005). Such
compounds have therapeutic potential for
fragile X children, many of whom have au-
tistic features (Bear, 2005). This raises the
intriguing possibility that new therapeutics
developed to treat fragile X also may have
efficacy in treating aspects of autism
(Moldin, 2005).

Increased funding for cancer research
resulted in an avalanche of data that
greatly accelerated our understanding of
its underlying mechanisms and estab-
lished a foundation for current discover-
ies in cancer biology. Foundations of
knowledge are now in place to warrant an
increased investment in autism research.
We anticipate that in the next 10 years the
result will be a marked improvement in
the understanding and treatment of this
devastating disorder.

References
Altshuler D, Pollara VJ, Cowles CR, Van Etten WJ,

Baldwin J, Linton L, Lander ES (2000) An
SNP map of the human genome generated by
reduced representation shotgun sequencing.
Nature 407:513–516.

Bailey A, Phillips W, Rutter M (1996) Autism:
towards an integration of clinical, genetic,
neuropsychological, and neurobiological per-
spectives. J Child Psychol Psychiatry
37:89 –126.

Baron-Cohen S, Belmonte MK (2005) Autism: a
window onto the development of the social
and the analytic brain. Annu Rev Neurosci
28:109 –126.

Bauman ML, Kemper TL (2005) Neuroana-
tomic observations of the brain in autism: a
review and future directions. Int J Dev Neuro-
sci 23:183–187.

Bear MF (2005) Therapeutic implications of the
mGluR theory of fragile X mental retardation.
Genes Brain Behav 4:393–398.

Bear MF, Huber KM, Warren ST (2004) The
mGluR theory of fragile X mental retardation.
Trends Neurosci 27:370 –377.

Bolte S, Hubl D, Feineis-Matthews S, Prvulovic D,
Dierks T, Poustka F (2006) Facial affect recog-
nition training in autism: can we animate the
fusiform gyrus? Behav Neurosci 120:211–216.

Chih B, Engelman H, Scheiffele P (2005) Control
of excitatory and inhibitory synapse formation
by neuroligins. Science 307:1324–1328.

Chubykin AA, Liu X, Comoletti D, Tsigelny I,
Taylor P, Sudhof TC (2005) Dissection of
synapse induction by neuroligins: effect of a
neuroligin mutation associated with autism.
J Biol Chem 280:22365–22374.

Clark AG, Boerwinkle E, Hixson J, Sing CF
(2005) Determinants of the success of whole-
genome association testing. Genome Res
15:1463–1467.

Cline H (2005) Synaptogenesis: a balancing act
between excitation and inhibition. Curr Biol
15:R203–R205.

Cobos I, Calcagnotto ME, Vilaythong AJ, Thwin
MT, Noebels JL, Baraban SC, Rubenstein JL
(2005) Mice lacking Dlx1 show subtype-
specific loss of interneurons, reduced inhibi-
tion and epilepsy. Nat Neurosci 8:1059 –1068.

Courchesne E, Pierce K (2005) Brain over-
growth in autism during a critical time in de-
velopment: implications for frontal pyramidal
neuron and interneuron development and
connectivity. Int J Dev Neurosci 23:153–170.

Courchesne E, Redcay E, Morgan JT, Kennedy DP
(2005) Autism at the beginning: microstruc-
tural and growth abnormalities underlying
the cognitive and behavioral phenotype of au-
tism. Dev Psychopathol 17:577–597.

Dani VS, Chang Q, Maffei A, Turrigiano GG, Jae-
nisch R, Nelson SB (2005) Reduced cortical
activity due to a shift in the balance between
excitation and inhibition in a mouse model of
Rett syndrome. Proc Natl Acad Sci USA
102:12560 –12565.

Dapretto M, Davies MS, Pfeifer JH, Scott AA, Sig-
man M, Bookheimer SY, Iacoboni M (2006)
Understanding emotions in others: mirror
neuron dysfunction in children with autism
spectrum disorders. Nat Neurosci 9:28 –30.

Dawson G, Webb SJ, Wijsman E, Schellenberg G,
Estes A, Munson J, Faja S (2005) Neurocog-

nitive and electrophysiological evidence of al-
tered face processing in parents of children
with autism: implications for a model of ab-
normal development of social brain circuitry
in autism. Dev Psychopathol 17:679 – 697.

Dum RP, Strick PL (2006) Cerebellar networks
and autism: an anatomical hypothesis. In: Un-
derstanding autism: from basic neuroscience
to treatment (Moldin SO, Rubenstein JLR,
eds), pp 155–174. Boca Raton, FL: Taylor and
Francis Group.

Fombonne E (2006) Past and future perspec-
tives on autism epidemiology. In: Under-
standing autism: from basic neuroscience to
treatment (Moldin SO, Rubenstein JLR, eds),
pp 25– 48. Boca Raton, FL: Taylor and Francis
Group.

Gillberg C, Billstedt E (2000) Autism and Asperger
syndrome: coexistence with other clinical disor-
ders. Acta Psychiatr Scand 102:321–330.

Graf ER, Zhang X, Jin SX, Linhoff MW, Craig AM
(2004) Neurexins induce differentiation of
GABA and glutamate postsynaptic specializa-
tions via neuroligins. Cell 119:1013–1026.

Grice SJ, Halit H, Farroni T, Baron-Cohen S,
Bolton P, Johnson MH (2005) Neural corre-
lates of eye-gaze detection in young children
with autism. Cortex 41:342–353.

Hamilton SP, Woo JM, Carlson EJ, Ghanem N,
Ekker M, Rubenstein JL (2005) Analysis of
four DLX homeobox genes in autistic pro-
bands. BMC Genet 6:52.

Hensch TK (2005) Critical period plasticity in
local cortical circuits. Nat Rev Neurosci
6:877– 888.

Horike S, Cai S, Miyano M, Cheng JF, Kohwi-
Shigematsu T (2005) Loss of silent-chromatin
looping and impaired imprinting of DLX5 in
Rett syndrome. Nat Genet 37:31–40.

Huber KM, Gallagher SM, Warren ST, Bear MF
(2002) Altered synaptic plasticity in a mouse
model of fragile X mental retardation. Proc
Natl Acad Sci USA 99:7746 –7750.

Hussman JP (2001) Suppressed GABAergic in-
hibition as a common factor in suspected eti-
ologies of autism. J Autism Dev Disord
31:247–248.

Jamain S, Quach H, Betancur C, Rastam M, Co-
lineaux C, Gillberg IC, Soderstrom H, Giros B,
Leboyer M, Gillberg C, Bourgeron T (2003)
Mutations of the X-linked genes encoding
neuroligins NLGN3 and NLGN4 are associ-
ated with autism. Nat Genet 34:27–29.

Johnson MH, Griffin R, Csibra G, Halit H, Far-
roni T, de HM, Tucker LA, Baron-Cohen S,
Richards J (2005) The emergence of the so-
cial brain network: evidence from typical and
atypical development. Dev Psychopathol
17:599 – 619.

Joseph RM, Tager-Flusberg H, Lord C (2002)
Cognitive profiles and social-communicative
functioning in children with autism spectrum
disorder. J Child Psychol Psychiatry 43:
807– 821.

Kadesjo B, Gillberg C, Hagberg B (1999) Brief
report: autism and Asperger syndrome in
seven-year-old children: a total population
study. J Autism Dev Disord 29:327–331.

LaBar KS, LeDoux JE (2006) Fear and anxiety
pathways. In: Understanding autism: from
basic neuroscience to treatment (Moldin SO,

Moldin et al. • Commentary J. Neurosci., June 28, 2006 • 26(26):6893– 6896 • 6895



Rubenstein JLR, eds), pp 133–154. Boca Ra-
ton, FL: Taylor and Francis Group.

Levitt P, Eagleson KL, Powell EM (2004) Regula-
tion of neocortical interneuron development
and the implications for neurodevelopmental
disorders. Trends Neurosci 27:400–406.

McBride SM, Choi CH, Wang Y, Liebelt D,
Braunstein E, Ferreiro D, Sehgal A, Siwicki
KK, Dockendorff TC, Nguyen HT, McDonald
TV, Jongens TA (2005) Pharmacological
rescue of synaptic plasticity, courtship behav-
ior, and mushroom body defects in a Drosoph-
ila model of fragile X syndrome. Neuron
45:753–764.

McCauley JL, Olson LM, Dowd M, Amin T, Steele
A, Blakely RD, Folstein SE, Haines JL, Sutcliffe
JS (2004) Linkage and association analysis at
the serotonin transporter (SLC6A4) locus in a
rigid-compulsive subset of autism. Am J Med
Genet B Neuropsychiatr Genet 127:104 –112.

Meaney MJ, Szyf M (2005) Maternal care as a
model for experience-dependent chromatin
plasticity? Trends Neurosci 28:456 – 463.

Moldin SO (2005) Understanding fragile X syn-
drome: molecular, cellular and genomic neu-
roscience at the crossroads. Genes Brain Be-
hav 337–340.

Palmer LJ, Cardon LR (2005) Shaking the tree:
mapping complex disease genes with linkage
disequilibrium. Lancet 366:1223–1234.

Panganiban G, Rubenstein JL (2002) Develop-

mental functions of the Distal-less/Dlx ho-
meobox genes. Development 129:4371– 4386.

Price JL (2006) Prefrontal cortex. In: Under-
standing autism: from basic neuroscience to
treatment (Moldin SO, Rubenstein JLR, eds),
pp 205–225. Boca Raton, FL: Taylor and Fran-
cis Group.

Risch NJ, Merikangas K (1996) The future of ge-
netic studies of complex human diseases. Sci-
ence 273:1516 –1517.

Risch N, Spiker D, Lotspeich L, Nouri N, Hinds D,
Hallmayer J, Kalaydjieva L, McCague P, Dim-
iceli S, Pitts T, Nguyen L, Yang J, Harper C,
Thorpe D, Vermeer S, Young H, Hebert J, Lin A,
Ferguson J, Chiotti C, Wiese-Slater S, Rogers T,
Salmon B, Nicholas P, Petersen PB, Pingree C,
McMahon W, Wong DL, Cavalli-Sforza LL,
Kraemer HC, Myers RM (1999) A genomic
screen of autism: evidence for a multilocus etiol-
ogy. Am J Hum Genet 65:493–507.

Rubenstein JL, Merzenich MM (2003) Model of
autism: increased ratio of excitation/inhibi-
tion in key neural systems. Genes Brain Behav
2:255–267.

Schumann CM, Bauman MD, Machado CJ, Ama-
ral DG (2006) The social brain, amygdala,
and autism. In: Understanding autism: from
basic neuroscience to treatment (Moldin SO,
Rubenstein JLR, eds), pp 227–253. Boca Ra-
ton, FL: Taylor and Francis Group.

Shahbazian M, Young J, Yuva-Paylor L, Spencer
C, Antalffy B, Noebels J, Armstrong D, Paylor

R, Zoghbi H (2002) Mice with truncated
MeCP2 recapitulate many Rett syndrome fea-
tures and display hyperacetylation of histone
H3. Neuron 35:243–254.

Steriade M (2006) The thalamus and neuro-
modulatory systems. In: Understanding au-
tism: from basic neuroscience to treatment
(Moldin SO, Rubenstein JLR, eds), pp 255–
276. Boca Raton, FL: Taylor and Francis
Group.

Sur M, Rubenstein JL (2005) Patterning and
plasticity of the cerebral cortex. Science
310:805– 810.

Sutcliffe JS, Delahanty RJ, Prasad HC, McCauley
JL, Han Q, Jiang L, Li C, Folstein SE, Blakely
RD (2005) Allelic heterogeneity at the sero-
tonin transporter locus (SLC6A4) confers sus-
ceptibility to autism and rigid-compulsive be-
haviors. Am J Hum Genet 77:265–279.

Tropepe V, Sive HL (2003) Can zebrafish be
used as a model to study the neurodevelop-
mental causes of autism? Genes Brain Behav
2:268 –281.

Walenski M, Tager-Flusberg H, Ullman MT
(2006) Language in autism. In: Understand-
ing autism: from basic neuroscience to treat-
ment (Moldin SO, Rubenstein JLR, eds), pp
175–203. Boca Raton, FL: Taylor and Francis
Group.

Zirlinger M, Anderson D (2003) Molecular dis-
section of the amygdala and its relevance to
autism. Genes Brain Behav 2:282–294.

6896 • J. Neurosci., June 28, 2006 • 26(26):6893– 6896 Moldin et al. • Commentary


