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Episodic Chronometry in The Macaque Medio-posterior Parietal Cortex
Leyu Huang1, Lei Wang1, Yunxuan Zheng1, Kusunoki Makoto2, Sze Chai Kwok∗1 3 (join-first)  

• Neurons in primate posterior parietal

cortex (PPC) were indicated to mediate

event-related memory retrieval and

consolidation.

• Nonhuman primate showed capacity of

successful Episodic memory retrieval in

temporal order judgement (TOJ) task with

naturalized dynamic videos, but it merely

gave the views on behavioral performance.

• Relevant studies demonstrated that

monkeys might be able to reconstruct the

temporal order of multiple events.

• Video sequence: the temporal order of

videos watching.

• Video interval: the interval between two

different videos defined by the temporal

order.

A three-day session example:

Investigating how PPC neurons deal with

multiple events spanning across intertwined

episodes.

➢ Monkeys are capable of forming an order

of multiple-events sequence in a long-time

scale, but some information about details

in time might be lost.

➢ There might be two exclusive subsets of

PPC neurons take responsibility for

episodic memory at different time scales –

especially activate for only the learning

phase or testing phase.

Introduction

Objectives

Paradigm Behavioral Performance

Conclusion
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• Monkeys might construct the videos into a

temporal sequence with their temporal

order by comparing TOJ on two different

videos from different days versus from a

single video.

• The PPC neurons participate differently in

short- and long-term memory construction.

Electrophysiological  Result

Day 1  Day 2  Learning 

Order

Video

Video 

Video

Video

Video 

Video

1

2

3

4

5

6

Learning Phase

Recall test TOJ pairs

1 2 1 3 2 3
4 5 4 6 5 6

1 4 1 5 1 6
2 4 2 5 2 6
3 4 3 5 3 6

1 2 3

4 5 6

1 2 3

4 5 6

TOJ with frames from a single video (Within Videos)

➢ Acc : Testing > Learning(p=.019*),

Testing vs. Testing2 (no sig.),

Learning vs. Testing2 (no sig.)

➢ R T: Testing2> Testing >Learning (all p<.001**)

TOJ with frames from the different videos (Across Videos)

Across Days (e.g. ) Within Days (e.g. )

➢ E.g. Video Interval = video – video = 1 (Within Days, tag: across_1)

Video Interval = video – video = 3 (Across Days, tag: across_3)

➢ Acc : All videos learning across days > all videos learning within a day (p < .05*)

➢ R T: no sig.
Example Neuron  c15a : 

Firing more in learning phase 

（2/11 Neurons, p < .05*)

Behavior + Electrophysiology:

➢ 1 monkeys, 4 three-day sessions, the data of 1 session with 11

neurons recorded across days was analyzed.

➢ Learning [1st & 2nd day, TOJ after video]; (1st，2nd ) TOJ

[1st & 2nd day, TOJ] ； 3rd TOJ [3rd day, TOJ]

Two example Neurons in 3rd Day TOJ

Regression of

Within Videos Within Days
Regression of 

Across Videos Across Days

Example Neuron c15a :

Firing more within 2s delay before TOJ

In learning phase (time bin=200ms)

Example Neuron (c09b) :

Firing more during TOJ

In learning phase (time bin=200ms)

Neuron c16a

Neuron c20b
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Start point Clip (10s) Delay (2s) TOJ

Within

Clip

15 repetitions

For 1 block

Delay 

(1 min)

20 trials

Day 3

(Recall test)

Within Videos 

Within Days

Across Videos 

Within Days

Across Videos 

Across Days

Testing Phase

1 21 4

1
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2

Two example Neurons in three-day sessions ( 0 = incorrect)
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r^2 = 0.52, p = 0.06
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Example Neuron c09b : 

Firing more in testing phase 

（3/11 Neurons,  p< . 05*)
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➢ E.g. Video Interval = video – video = 56 1
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