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Introduction Goals

® Shared 1neura| ensembles link distinct memories encoded close > To test whether predictions generated by “memory allocation hypothesis™ might be held valid during retrieval stage.
In time-, thus events encoded within close temporal distance § ¥3 To reveal how memory of TD between two events at encoding is held at retrieval using multivoxel representational similarity analysis (RSA)S.

(TD) are more likely to be co-recalled than events encoded § §3 To test whether the neural similarity pattern of TDs is dependent on the normal functioning of the precuneus.
across more distant TD: here we 1dentified the multivoxel

response pattern reflecting this effect in human parietal cortex.
® This pattern Is further influenced by whether two events

Result 1: Representation of TD Is highly Result 2: Representation of TD & Context

happened under a similar context or not23. context-dependent In the TMS-vertex session disappeared after stimulating precuneus
. . . | |
¢ Precu_neus IS InStrumental for retrlevgl O.f !:e.mporal qrder - WE a. pmod analysis separately for Within- and Across-chapter condition a- ‘E;l;f TMS session b. pmod analysis
examined the causality of precuneus-inhibition on this process. , *
: pat) ¥
Materials & Methods - Bl | l
® 20 participants took part In an Interactive video game £ L = i
containing seven distinct yet related chapters on day 1, and 24 ] & Dewe < .05 ']/} S | |
hours later, completed 240 trials of temporal order judgment ol " w{hf . (threshold applicable A ocschant = |
TOJ) during MR Condition 1ithin-chapter for all results) cross-chapter
° _(I_h i b f di TOJ i b. RSA searchlight with TD RDM separately for Within- and Across-chapter condition 1000 |
re-e IV\{[ltdln'SU Jects Tactors regarding tas WEIE TMS-vertex  _ TMS-précuneus TMS-vertex
manipulated:

¢. RSA searchlight with TD RDM
1. Temporal Distance between two Images (60 TDs, power function . — i
distributed, permitting scale-invariance across subjects) {
2. Context (whether two Iimages extracted from same chapters or adjacent )
chapters: Within-chapter vs. Across-chapter)
3. TMS session before performing TOJ task (rTMS stimulated precuneus as
target region or stimulated vertex as control: TMS-vertex vs. TMS-

precuneus MNI: x=6, y=-70, z= 44, 1 Hz for 20 min)

Dissimilarity

-
Across-chapter

Dissimilarity

TDO1 ---- D60 TMS-vertex
d. RSA searchlight with Context RDM

a. Experimental protocol . e . . . 4o .
sy Session Experimental Sessiond T s f. Pipeline of RSA analysis with one subject’s fMRI data g. Candidate RDMs
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R Dt ol (using TD model to perform RSA searchlight analysis as an example) Model1 Modei2 2 g
¥ Phiying addiion af t50 3 v" Playing seven chapters ) g v’ Playing another seven chapters ) %
chapters of the game for one week Step 0: standardized preprocessing (hative space o
training (" Day 2 ) ﬂ” later (" Day 2 ) P - D D Q( : P :J — g
;l: v tTMS (20 min) v TTMS (20 min; another site) Without normalization and smoothing JS
v' TOIJ task during fMRI (50 min) v' TOIJ task during fMRI (50 min) S &
v/ Familiarity task out of scanner v’ Familiarity task out of scanner n —] g
4. \__(50min) >, \__(50min) . V4 : _ Model3 Modeld g =
lime > TDO1 D02 TD60 Step 1: | Actual 60 TD at encoding - oo = g
generating | | of this subject | A A .
b. Temporal Order Judgment task T-contrast T-contrast T-contrasts spm t- 15000 iR e — %
Which one happened earlier? How confident? - — - maps of the ”r.;_';l :f*-“.«. g %
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Temporal order judgment (5 s) ! Confidence rating (3 s) | ITI (1~65) m ] | %ﬂndiﬁﬁh - D I SC u SS I O n & N eXt Ste p
c. Temporal Distance between two images d.Context = /7 femmmmmmmmmmmmmmm e : : . . .
P ges d.Context . Candidate | Step 2: ® Discovery of mnemonic representation of TD in the parietal cortex.
o rPY Y = e I . - . . . . . . .
15000 - T = — | generating oo ® To investigate how representation of objective TD would be influenced by subjective TD
. B e Pearson FANIA Spearman < i | Log-transformed  yser-defined (internal world); and how such neural patterns would be dynamically changed as time
| correlation B e b ol -rank i | and normalized hvpothetical asses
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