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cortex long-range inhibition

Jayeeta Basu,* Jeffrey D. Zaremba, Stephanie K. Cheung, Frederick L. Hitti,
Boris V. Zemelman, Attila Losonczy, Steven A. Siegelbaum®

> OZ-oi0f 22 Y7 MEE #dh & 6.:.*- EH—'?'——E—QI grs2tL
projection)?| J0f =FS HF1 e z

T HL{7|x 3 O|= S H|OIC Steven A. Slegelbaum HEA} HEI2 o|2{st

SCIENCE
8 January 2016

<=2} =| | & (Entorhinal cortex)F & s{OM7HA| 7| Mot 2EHs S 24 FAf(excitatory
Aub O A-s0F 20| A E2to| OFA! & X K| &2 AXN M EAHinhibitory projection)
A2 X 3 o

FALS0| ¥ A e 7Y geMds 24e

> G7E2 22 +F0|A 4000 = 2E[24HGABA)S UEStE FAIS2 sli0F AXNE M8 MES Bt = 5lH, 2t EAHC 2 OE ZYE AKS Lol
otof afjof CAL m2tO|E M E MZEL| A=5 AH2Z FTst= F YR disinhibitory) 2F IS gtS 2QIotd, O|A2 AL & X 20028 &
oISt O] Z Al 2 (heterosynaptic) 7ta-d 2| Fetot HEHE A2 W d3t7| 9ot CAL H|20|E M MEo| 7|5 ddAldE =ole
> MEtM, WAL o022 A2 dHle S48 g4 28229 7|9 dXdS F7totd] oot 7|8t Z7] 7|19 gl 828 52 = US



|0

|t siorel g4, 7ta8 o 7|1y =F

- Long-range inhibitory projections gate cortico-hippocampal information

Flow in the short and long term

(Top) The cortico-hippocampal circuit. Inputs from EC arrive at CAL directly through excitatory
perforant path (PP) and LRIPs and indirectly through SCs of the trisynaptic path [dentate gyrus
(DG)—CA3—CAl]

(Bottom) Recordings from different EC LRIP—CA1 circuit elements

(Top left) A CA1 IN that normally inhibits the pyramidal neuron (PN) dendrite is
inhibitedmaximally by LRIP (blue, LRIP intact) 20 ms after EC stimulation (dotted guide lines).
(Bottom left) This disinhibits the PNdendritic depolarization evoked by a SC input

arriving 20 ms after EC input

Multiple EC-SC pairings result in more disinhibition (middle), which triggers dendritic Ca2+
spikes (10x pairings for 10 s) and (right) induces somatic long-term plasticity (90x pairings
for 90 s) in the CA1 PN, where SC responses are potentiated for >1 hour. LRIP silencing (red)
decreases dendritic depolarization and spike probability and blocks somatic plasticity
[Background from a plate by C.Golgi et al., 1886; text translated and republished with plates in
Brain Res.Bull. 54, 461-483 (2001)]

X entorhinal cortex (EC)
long-range inhibitory projections (LRIPs)
Schaffer collateral (SC)
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