1=\, Memory decisions modulate ongoing performance
and brain state engagement
MEMORY LAB Justin R. Wheelock and Nicole M. Long q I}/IE:(%?\ITK

@ the University of Virginia

Introduction Cross-study classifier approach Stimulus-locked classifier evidence by prior and

* Encoding and retrieval are competing memory processes that Classifier trained on an independentdataset (N=35) in | | current response

cannot be S|multaneously engaged (Hasselmo 2005, Eichenbaum et al 2007, Long which participants were explicitly biased to encode or Current Hit Current CR
d Kuhl 2019 . :
and Kuhl 2019) retrieve each item (Long 2023) A o

« Brain states can be decoded from neural data (Long and kuhi 2019, Smith et gl .
al 2022) Wiy ’l"j’f'ﬁj wr " A gl & 005 - 4

. : - - - - g W o 0 & 5 -4 ° = S
Behaylorgl evidence suggests brain states linger to influence () Ry . 9 .9y &S g 00 0\ /7
ongoing judgments, but the neural dynamics are unclear (puncanetal & & &~ 2 -0.05]

2012, Pat and buncan 2018) Nﬂ E ' * Encode b Retrieve 3 ¥ - 3 § ~0.101 Prior Response ] \ / Prior Response
I Study Phase 1 ’ P m— : 3 I B Hit [ cr o B +ic [ cr
u ase u ase —U. 191 T
Q UeStI on V- y ‘:LQQ ,\%%‘\og o« ;;LQQ 'O(bgg o 'OCDQQ o ;@0 ;%QQ '0%00 ‘\Q@ ':LQQ' :\%%'\Oo (')\Qo ;{LQQ ;%QQ ;@c ‘0@0 '0@0 é@ ;%QQ ;ggs '\@0
TO Wh at eXtent do memory JUdgmentS IndUC e |Ingel’lng Tl’aln | Test - ff’g\ :\%g\ RN ,\930 %60 .,5030 @Q 6030 6630 ,\630 %6:,0 Q%Q\O 360\0’\60\0 SN \66\ qug\ ’5630\ D?DQ\ 6036\ <‘o°°® /\CDQ\ gag\g(og\o
states that inﬂuence Ongoing behavior? Features: 46 frequencies Data from recognition task Time (ms) Time (ms)
’ 63 electrodes Retrieve . . . . . . .
metr Encod i - Retrieval evidence is higher for incongruenttrials relative to
etrieve ncode :i. L o -
: congruenttrials
Hypothesis Ry = ..!.I 8 g
L * - % ol 8
. . B .ﬁ S i . .

« Memory brain states are modulated by memory judgments, and . l w Classifier evidence by prior response and current
these brain states persist for several hundred milliseconds to i l Classifier % confidence | ® |
impact subsequent memory judgments § A o405l @ —®—

L2 Logistic Regression _ [
Classifier Encode ¢ Retrleval % o 0.100
.- . . : 3
Recognition task design Study: 18 trials/run evidence Is “| 5 o075
Study Phase Test Phase 2006[ 6 rl;-ns h Igher for lOW ”;Tj 0.050
t ms/image - - - - n
—_ a b g | Test 144 novel mages Response-locked classifier evidence confidence &
\ \ feoons) Novel Correct Rejection 144 Similar |Ures r_vs“ 0.08 reSpOnseS @ |
+ — \ + . 1 s ISl varied (250-1000ms) g g 006 T Current Response relative to h|gh 21 © o000+ -
& \ ﬂ‘ : . self-paced & S 0.04 >~ . ) 3 Prior Response
N e : 2 cocrod E 002 /\/_/-\\ - Hit confidence uLCj ~0.025 - - Hit :l CR
) electrodes u - v '
Time @ 46 frequencies Z o000 \\/ [ similar cR responses Hit  Similar CR Hit  Similar CR
\ + 27 subjects gl g-oo02 . |:| Novel CR High Confidence Low Confidence
\ ' fﬁ? © 0,04
v " D?DQ ‘;b‘DQ I:LGDQ ':\QQ ;obg\oﬁg ;\%Q ;rL"oQ ;”360 ;bfog gocj@
fDQQ\O )95‘0 2,00\0 395\0 SN Q& & q,QQ& "bQQ\ D‘QQ\ @Q\ Su mmary
Confident Unsure Unsure Confident .
Response | ey’ ‘New’ ‘Old’ ‘Old’ e (ms) : ;
— goos . Retrieval evidence is higher in « Prior responses modulate accuracy and confidence on the current
o I Il Ml 5 oo | similar CRs compared to hits response _ _
5 .00] | . .  We do not find evidence that memory states linger after responses
| * Retrieval evidence Prior responses modulate the extent that memory states
- - - 0% B decreases once a response is ’ _ _ _
Lingering behavioral effects Py Postoss made are engaged on the current trial, whereby retrieval engagementis
Prior responses impact Prior responses impact less when the demand of the current trial matches that of the prior
accuracy on the current trial confidence on the current trial References » Retrieval evidence is higher for low confidence responses
| ® | ® | Duncan, K., Sadanand, A., & Davachi, L. (2012). Memory’s penumbra: Episodic memory
1.0 - — — 1.0 decisions induce lingering mnemonic biases. Science, 337(6093), 485-487. )
Eichenbaum, H., Yonelinas, A. P., & Ranganath, C. (2007). The medial temporal lobe and
recognition memory. Annu Rev Neurosci, 30, 123-152. ConCI USIOH
0.87 0.8- Hasselmo, M. E. (2005). What is the function of hippocampal theta rhythm? — linking . . . .

- ' H @ behavioral datato phasic properties of field potential and unit recording data. Hippocampus, Ongomg behaV|0r IS mOdUIated by p”or memory

o064 E 0.6 15, 936-949. : ;

g 06 ' -4 : é 06 Long, N. M., & Kuhl, B. A. (2019). Decoding the tradeoff between encoding and retrieval to JUdgmentS’ Whereas bra!n state engagement may reﬂeCt

S ' ' < predict memory for overlapping events. Neurolmage, 201. Changes INn task demands.

< 0.41 i ' O 041 Long, N. M. (2023). The intersection of the retrieval state and internal attention. Nature

Brior R Communications, 14(3861).
24 rior Response PR ¢ . Patil, A., & Duncan, K. (2018). Lingering cognitive states shape fundamental mnemonic - . -
1 B nc [ corectreiecton o abiltes. Peychogioal Science, 29(1), 45.55. Future directions and open questions
00 0.0 + Smi_th, D. E., Moore,_ I. L., & Long, N. M. (2022). Te_mporal context modulates encoding and h ff . b ] b
: Target P Novel lterm : Target Simiar Lure Novel lterm retrieval of overlapping events. Journal of Neuroscience, 42(14), 3000-3010. e How dothe congruency e ects In memory prain states contribute to
Probe Probe rowiod the observed behavioral effects?
Acknowledgments . - : : :
_ o This research wagmade possible with support from NIH/NINDS RO1NS132872 and the Can we differentiate memory state dynamlcs from attentional/control
jrw3ns@virginia.edu longtermmemorylab.com Office of Undergraduate Research at the University of Virginia states?




	h
	Slide 1: Memory decisions modulate ongoing performance and brain state engagement


