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Proximodistal heterogeneity in learning-promoted pathway-specific plasticity at dorsal CA1

synapses GEEMEI TEILT 2FERFEMLEAERCAIS T TROAEM)

(EE)

Contextual learning requires the delivery of AMPA receptors to CA1 synapses in the dorsal
hippocampus. However, proximodistal heterogeneity of pathway-specific plasticity remains unclear.
Here, we examined the proximodistal heterogeneity in learning-induced plasticity at the CA1 synapses
with inputs from the entorhinal cortex layer III (ECIII) or from CA3. We subjected male rats to an
inhibitory avoidance task and prepared acute hippocampal slices for whole-cell patch clamp
experiments, where we stimulated ECIII-CA1 or CA3-CAL1 input fibers to analyze evoked excitatory
postsynaptic currents (EPSCs). Compared to untrained controls, trained rats exhibited higher
AMPA/NMDA current ratios at proximal and intermediate, but not distal CA3-CA1 synapses, which
suggested that region-specific plasticity occurred after learning. Moreover, trained rats exhibited higher
AMPA/NMDA current ratios at intermediate and distal, but not proximal ECITI-CA1 synapses. These
findings suggested the presence of proximodistal heterogeneity in pathway-specific postsynaptic
plasticity. Regarding presynaptic plasticity, training slightly, but significantly increased the paired-pulse
ratios of proximal and intermediate, but not distal CA3-CA1 synapses. Moreover, trained rats exhibited
higher paired-pulse ratios at intermediate and distal, but not proximal ECIII-CA1 synapses, which
suggested region-specific presynaptic plasticity. Finally, learning was clearly prevented by the bilateral
microinjection of a plasticity blocker in the proximal or intermediate, but not distal CA1 subfields,
which suggested functional heterogeneity along the proximodistal axis. Understanding region- and
pathway-specific plasticity at dorsal CA1 synapses could aid in controlling encoded memory.
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Fox ik, WEE CAl =2 —r /2B T 5 AMPA RREORGNEL T 7 A ~OBAT 2 ML T 5 & XRFE AR
SELRWIRERL, CAl OB 7 AAEAMIT, SORSEE IS BERFIR C b 5 3% 5L U 7= (PNAS 2011,
Nat Commun 2013), 7z, inhibitory avoidance (IA) task & F V= SCARSEH ik, BEMICRE7e < IS @ CA1 &
T ABRERMICBEL T, EAFICY T ASZEREL B Y b B —FRE binE EDHFER LI
(Cereb Cortex 2019), AWFIETITTMMES CA1 & X BT 3 MFEELIC R 43 [Lorente de No (1934)] L., CA3-CA1 ¥
F 7R & ECHI-CAL 77 R BB ETEM 72 3+ 7 A ATYBY% % slice patch-clamp 35 CHET L7z,

FEER TN IR 30 HiEReD SD ZMElEZ ~ N &2 AV, TAtask W EE AL, HRICEN CAL 2 &
AT A AZVER LT, Mo THRRMEET TR X DHEE CAL @ 3§88 (proximal, intermediate, distal
CAI) W ZAETET D pyramidal neuron TN ERMER LI RIZ3D == Ea L—F 2 AWT Ny F 7 5 7 &fT

. CA3-CAl ¥ F 7" AR ECII-CAl 7 AEFREIZHN L CEEME 7 2B ERE TS L, 5,
Post—synaptlc 72 FTHBE Y AMPA/NMDA % BV CEF L, Presynaptic 72 R[¥81: 1 Paired-pulse %% V- CETlR
L7, & 6HIZ d-APS % @{lliZ microinjection T 5 F THIMEMUAF BANIC O X AL T L, Y EREIT
5 B CHMBEI R B 72 3 7 A B O 38 B B UL G Lz,

fES, CA3-CAl >} 77 AT proximal & intermediate fRIED CAl = =2 —w 2 T F 7 ARG E s,
distal TEIE THERELEIRD bl of, —F, ECHI-CAl ¥} 7 ATl intermediate & distal 8% CA1
SZa—u YT F T AR EN A, proximal KO = o — 0 Y THERELEIRD bR oo, EbIZ
ZEEMRTFN 70 o A AR A AR R S B U A A SR 1A FIZT proximal CA1~intermediate CA1 i
AT EECHIELHB L,

AWFL, FHEFEN NS CAl 7 AWIB % X BICHEMNCIRIT T 23T, CAT OISR RN
ANBEREREERRL, ERFRMSEEZHLNMILETND TORILTHD, Lo T, ERIBARITEL
TMEOE VR THD LRD B,

%z SBECHEBIRS00FEURETHI S,




