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Table 1 Patient list with surgical resection areas and electrode contacts excluded

Patient ID Np 02 Np 03 Np 05 Np 06 Np 07 Np 08
Surgical resection Right-ATL* Left-ATL*  Right frontal pathological Left occipital Left-ATL* Right-ATL*
focus pathological focus

Excluded contacts Contacts 9, 70, 11. Contacts /, 2, 3. No contact was excluded No contact was excluded Contacts 7, 2, 3. Contacts 9, 10, 11.

Contacts ]~ 8 were located within the left hippocampus, and contacts 9~ /6 were located within the right hippocampus. From ]~ 8, the contacts

were arranged from the head to the body of the hippocampus. * Indicates a standardized resection, including the area of the anterior temporal lobe

and 3 cm from the head of the hippocampus to its body.
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(b) Goal match enhancement
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Perceptual mismatch enhancement
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Match task Switch task
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within 2 s m * * ' * &
'yes' 'no' 'no' 'no'
BOTH NEITHER OBJ LOC Match task
no' yes' no' o' .
PERCEPT GOAL OBJ LOC Switch task

Fig. 1 Experimental conditions and predicted patterns of activation

(a) Trial structure and corresponding response types. The same Target and Probe may be categorized differently according to the verbal instruction of the

current trial, as illustrated. (b) Predicted activation patterns for the four conditions (BOTH, NEITHER, PERCEPT and GOAL) for a brain area showing

the goal-match enhancement effect (upper panel) or the perceptual mismatch enhancement effect (lower panel).
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Table 2 Behavioral performance revealed as mean reaction times and accuracies

BOTH NEITHER GOAL PERCEPT OBJ LOC
Response time/ms 1081(130) 1167(149) 1217(141) 1291(152) 1141(136) 1282(163)
Correct percent 91(3) 84(5) 84(7) 84(5) 84(9) 73(8)
Numbers in parentheses represent SEs.
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Fig. 2 Significant goal match enhancement

was found at electrode contact 3
By larger BOTH+GOAL (blue) than NEITHER+PERCEPT (green). The
gray area indicates the time interval of significant effect, ranging from
566 ms~ 631 ms. — : BOTH+GOAL; — : NEITHER+PERCEPT.

. BT B I Ml s 3 YT T 0 N3 I A Xk
& 3a FE 3¢ fin.

Fig. 3 Reconstructed electrode positions

(a) Coronal view of electrode positions /~ 8 implanted along the longitudinal axis of the left hippocampus. (b) Coronal view of electrode positions 9~

16 implanted along the longitudinal axis of the right hippocampus. (c) Electrode position 3 (red) and electrode position 7/ (green) are located in

bilateral posterior hippocampus.
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Fig. 4 Significant goal match enhancement confirmed
by four conditions and their average amplitudes

(a) Significant goal match enhancement was confirmed at electrode
contact 3 by the interaction of the four conditions. BOTH (blue), GOAL
(red), NEITHER (green), and PERCEPT (cyan). The gray bar shows the
interval during which there was a significant interaction and a
conjunction of BOTH > NEITHER and GOAL > PERCEPT, ranging
from 581~652 ms.—: BOTH; — : GOAL; — : NEITHER;

PERCEPT. (b) Summary of goal enhancement effect revealed by
interaction and conjunction tests. The average amplitudes of the four
conditions from 581~ 652 ms are provided. Error bars indicate standard

error.
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Fig. 5 Positive correlation was found between goal
match enhancement latency and mean reaction time

Each dot represents a single subject.
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Timing of Goal Match Enhancement in The Hippocampus Revealed
by Human Intracranial Recording”

NI Bing”, QIAN Chen-Can?, WU Rui-Jie?, ZHU Hong-Wei", LIU Zu-Xiang?”, LI Yong-Jie"™
(" Beijing Institute of Functional Neurosurgery, Xuanwu Hospital, Capital Medical University, Beijing 100053, China;
2 State Key Laboratory of Brain and Cognitive Science, Institute of Biophysics, The Chinese Academy of Sciences, Beijing 100101, China)

Abstract Hippocampus is involved in the memory encoding and retrieval, and its ability is influenced by the
incoming events which match or mismatch the stored representation. Previous fMRI studies have reported that goal
match enhancement, a component of working memory involving object identity and location, significantly activates
the posterior hippocampus. However, information regarding the timing of this process is limited. In the current
study, facilitated by the high spatial and temporal resolution of intracranial recording from human patients, we
confirmed that the left posterior hippocampus plays an important role in the goal match enhancement effect. We
also found that this effect occurs within 600 to 650 milliseconds of probe onset, about 200 ms later than perceptual
effects such as the physical match enhancement effect or the P300. More specifically, within individuals, goal
match enhancement latency is positively correlated with mean reaction time. The results suggest that the
hippocampus plays an important role in working memory in tasks involving feature-location binding. The results
further suggest that goal match enhancement effects occur after perceptual processes, implying a dissociation of

different working memory components in the hippocampus.
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