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ward-related structure circuitry for learning and reward processing,
previous neuroeconomic research has outlined a similar circuitry
across a range of decision-making tasks in which preexisting reward
values that are represented in valuation regions can be modulated
based on social processes (51, 52), goals (34), or other cognitive
factors (52, 53). Although there have been suggestions that the
DLPFC and reward-related regions represent independent systems
in the brain competing with each other for the dominance of action
selection (27, 28, 53, 54), our results are more consistent with a
general role for the DLPFC in modulating the engagement of re-
ward-related regions depending on the relative importance of the
information during a learning paradigm.

Our findings also lend neurological evidence to support recent
computational approaches to reconcile a broad range of literatures
suggesting multiple representation systems in the brain for behav-
ioral control. One such system deploys a model-free method and
“learns putatively simpler quantities,” such as policies that are suf-
ficient to permit optimal performance through processing action
outcomes. It is suggested this computation is carried out in the
dorsolateral striatum. The other system, which employs the pre-
frontal cortex, adopts a model-based method to make use of avail-

Fig. 5. Left DLPFC activity showed negative functional connectivity to brain  able or learned rules and derives optimal choice through dynamic
structures related to reward valuation. (A) Left DLPFC showed relatively greater ~ programming. The brain arbitrates between different representation

95’ wl‘ 0 "*2!,.. ne 19,9 ; bl : J / . ‘, .’z"@"“s C1



http://www.jstor.org/page/info/about/policies/terms.jsp



http://www.jstor.org/page/info/about/policies/terms.jsp

	Article Contents
	p. [55]
	p. 56
	p. 57
	p. 58
	p. 59
	p. 60

	Issue Table of Contents
	Proceedings of the National Academy of Sciences of the United States of America, Vol. 108, No. 1 (January 4, 2011) pp. i-viii, 1-434, ix-xiv
	Front Matter
	COMMENTARIES
	Ramachandran redux [pp. 3-4]
	Essential "ankle" in the myosin lever arm [pp. 5-6]
	Steric blocking mechanism explains stretch activation in insect flight muscle [pp. 7-8]

	PROFILE
	Profile of Stephen P. Goff [pp. 9-11]

	Completely phased genome sequencing through chromosome sorting [pp. 12-17]
	Quantitative and empirical demonstration of the Matthew effect in a study of career longevity [pp. 18-23]
	Pressure-induced superconductivity in topological parent compound Bi
<sub>2</sub>
Te
<sub>3</sub> [pp. 24-28]
	Photoinduced electron transfer from semiconductor quantum dots to metal oxide nanoparticles [pp. 29-34]
	Quantifying the biophysical characteristics of Plasmodium-falciparum-parasitized red blood cells in microcirculation [pp. 35-39]
	Nanodiamonds do not provide unique evidence for a Younger Dryas impact [pp. 40-44]
	Condensates in quantum chromodynamics and the cosmological constant [pp. 45-50]
	Ferromagnetism in the upper branch of the Feshbach resonance and the hard-sphere Fermi gas [pp. 51-54]
	How instructed knowledge modulates the neural systems of reward learning [pp. 55-60]
	Mechanism of inactivation of influenza viruses by immobilized hydrophobic polycations [pp. 61-66]
	Active scaffolds for on-demand drug and cell delivery [pp. 67-72]
	Two RNA subunits and POT1a are components of Arabidopsis telomerase [pp. 73-78]
	pH-sensitivity of the ribosomal peptidyl transfer reaction dependent on the identity of the A-site aminoacyl-tRNA [pp. 79-84]
	Myogenic transcriptional activation of MyoD mediated by replication-independent histone deposition [pp. 85-90]
	Dual role of the receptor Tom20 in specificity and efficiency of protein import into mitochondria [pp. 91-96]
	Evolution in a family of chelatases facilitated by the introduction of active site asymmetry and protein oligomerization [pp. 97-102]
	Z-DNA-forming silencer in the first exon regulates human ADAM-12 gene expression [pp. 103-108]
	Redrawing the Ramachandran plot after inclusion of hydrogen-bonding constraints [pp. 109-113]
	Visualizing key hinges and a potential major source of compliance in the lever arm of myosin [pp. 114-119]
	X-ray diffraction evidence for myosin-troponin connections and tropomyosin movement during stretch activation of insect flight muscle [pp. 120-125]
	Experimental support for the evolution of symmetric protein architecture from a simple peptide motif [pp. 126-130]
	Lamin A variants that cause striated muscle disease are defective in anchoring transmembrane actin-associated nuclear lines for nuclear movement [pp. 131-136]
	Intracellular organelles mediate cytoplasmic pulling force for centrosome centration in the Caenorhabditis elegans early embryo [pp. 137-142]
	Identification of inducible brown adipocyte progenitors residing in skeletal muscle and white fat [pp. 143-148]
	AbI-interactor-1 (Abi1) has a role in cardiovascular and placental development and is a binding partner of the α4 integrin [pp. 149-154]
	Reiterative AP2a activity controls sequential steps in the neural crest gene regulatory network [pp. 155-160]
	Transient retinoic acid signaling confers anterior-posterior polarity to the inner ear [pp. 161-166]
	Vascular-mesenchymal cross-talk through Vegf and Pdgf drives organ patterning [pp. 167-172]
	Model of pediatric pituitary hormone deficiency separates the endocrine and neural functions of the LHX3 transcription factor in vivo [pp. 173-178]
	Mouse telomerase reverse transcriptase (mTert) expression marks slowly cycling intestinal stem cells [pp. 179-184]
	Neurogenin3 inhibits proliferation in endocrine progenitors by inducing Cdkn1a [pp. 185-190]
	Parathyroid hormone/parathyroid hormone-related protein receptor signaling is required for maintenance of the growth plate in postnatal life [pp. 191-196]
	A network model for plant—pollinator community assembly [pp. 197-202]
	Socioeconomic legacy yields an invasion debt [pp. 203-207]
	Global declines in oceanic nitrification rates as a consequence of ocean acidification [pp. 208-213]
	Nitrous oxide emission from denitrification in stream and river networks [pp. 214-219]
	Relative roles of climatic suitability and anthropogenic influence in determining the pattern of spread in a global invader [pp. 220-225]
	Structural shifts of aldehyde dehydrogenase enzymes were instrumental for the early evolution of retinoid-dependent axial patterning in metazoans [pp. 226-231]
	Herbivorous ecomorphology and specialization patterns in theropod dinosaur evolution [pp. 232-237]
	Family level phylogenies reveal modes of macroevolution in RNA viruses [pp. 238-243]
	Adaptive divergence between incipient species of Anopheles gambiae increases resistance to Plasmodium [pp. 244-249]
	Genetic evidence for patrilocal mating behavior among Neandertal groups [pp. 250-253]
	Receptor-type guanylate cyclase is required for carbon dioxide sensation by Caenorhabditis elegans [pp. 254-259]
	Non-ATG—initiated translation directed by microsatellite expansions [pp. 260-265]
	Single dose of anti—CTLA-4 enhances CD8
<sup>+</sup>
T-cell memory formation, function, and maintenance [pp. 266-271]
	Critical role of PI3K signaling for NF-κB—dependent survival in a subset of activated B-cell—like diffuse large B-cell lymphoma cells [pp. 272-277]
	Critical coordination of innate immune defense against Toxoplasma gondii by dendritic cells responding via their Toll-like receptors [pp. 278-283]
	Recruited inflammatory monocytes stimulate antiviral Th1 immunity in infected tissue [pp. 284-289]
	Essential role for mast cell tryptase in acute experimental colitis [pp. 290-295]
	Cardiomyocytes from phorbol myristate acetate-activated mesenchymal stem cells restore electromechanical function in infarcted rat hearts [pp. 296-301]
	C-X-C receptor type 4 promotes metastasis by activating p38 mitogen-activated protein kinase in myeloid differentiation antigen (Gr-1)-positive cells [pp. 302-307]
	Fibroblast-specific protein 1 identifies an inflammatory subpopulation of macrophages in the liver [pp. 308-313]
	Defects in succinate dehydrogenase in gastrointestinal stromal tumors lacking KIT and PDGFRA mutations [pp. 314-318]
	Therapeutically targeting cyclin D1 in primary tumors arising from loss of Ini1 [pp. 319-324]
	Chimpanzees as an animal model for human norovirus infection and vaccine development [pp. 325-330]
	RNA editing enzyme adenosine deaminase is a restriction factor for controlling measles virus replication that also is required for embryogenesis [pp. 331-336]
	Epstein—Barr virus nuclear antigen 3C regulated genes in lymphoblastoid cell lines [pp. 337-342]
	Lateral acquisition of genes is affected by the friendliness of their products [pp. 343-348]
	Feasibility of reconstructed ancestral H5N1 influenza viruses for cross-clade protective vaccine development [pp. 349-354]
	Multinodal regulation of the arcuate/paraventricular nucleus circuit by leptin [pp. 355-360]
	Neural systems predicting long-term outcome in dyslexia [pp. 361-366]
	Regulation of synaptic stability by AMPA receptor reverse signaling [pp. 367-372]
	Calcium-dependent activator protein for secretion 2 (CAPS2) promotes BDNF secretion and is critical for the development of GABAergic interneuron network [pp. 373-378]
	Regulation of GABAergic synapse formation and plasticity by GSK3β-dependent phosphorylation of gephyrin [pp. 379-384]
	Reversing cocaine-induced synaptic potentiation provides enduring protection from relapse [pp. 385-390]
	Resistance to discodermolide, a microtubule-stabilizing agent and senescence inducer, is 4E-BP1—dependent [pp. 391-396]
	Intrahost modeling of artemisinin resistance in Plasmodium falciparum [pp. 397-402]
	Both liver-X receptor (LXR) isoforms control energy expenditure by regulating Brown Adipose Tissue activity [pp. 403-408]
	Posttranscriptional gene silencing in nuclei [pp. 409-414]
	Mechanism of RNA stabilization and translational activation by a pentatricopeptide repeat protein [pp. 415-420]
	Children with autism are neither systematic nor optimal foragers [pp. 421-426]
	Derivation of Ca
<sup>2+</sup>
signals from puff properties reveals that pathway function is robust against cell variability but sensitive for control [pp. 427-432]
	Corrections: In silico investigation of intracranial blast mitigation with relevance to military traumatic brain injury [pp. 433-433]
	Corrections: A unifying model for timing of walking onset in humans and other mammals [pp. 433-433]
	Corrections: Site directed mutagenesis in Arabidopsis using custom-designed zinc finger nucleases [pp. 433-433]
	Back Matter



