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1. Analyses of reaction times
The reaction times were computed for each condition under different emotional state blocks. We only computed the average reaction time for correctly responded trials for each condition. We analyzed the reaction time two-way repeated measures by performing ANOVA, with emotional state (neutral vs. negative) and memory condition (2T vs. 2T2D vs. 4T) as within-subject factors.
As depicted in Figure S1, the ANOVA results for reaction time revealed a significant main effect of the memory condition (mean reaction time for the 2T, 2T2D and 4T conditions: 697.23 ± 134.87, 718.45 ± 139.57, 748.00 ± 152.25, respectively), F (2,110) = 28.590, p < 0.001, ηp2 = 0.342, whereas no significant main effect was observed for the emotional state (mean reaction time for the neutral emotional state and negative emotional state: 712.53 ± 154.24, 729.92 ± 142.70, respectively), F (1,55) = 1.601, p = 0.211, ηp2 = 0.028, and no significant interaction was evident between the memory condition and emotional state, F (2,110) = 1.645, p = 0.198, ηp2 = 0.029.
Planned pairwise comparisons revealed that under the neutral emotional state, the reaction time was significantly longer in the 4T (755.6 ±158.4) condition than in the 2T condition (709.2 ± 137.5), t (55) = 6.407, p < 0.001, Cohen's d = 0.856, BF10 > 1000, and the 2T2D condition (725.0 ± 142.7), t (55) = 3.499, p < 0.001, Cohen's d = 0.468, BF10 = 29.182. Additionally, the reaction time was significantly longer in the 2T2D condition than in the 2T condition, t (55) = 6.254, p < 0.001, Cohen's d = 0.836, BF10 > 1000. Under the negative emotional state, the reaction time was significantly longer in the 4T condition (740.4 ± 165.0) than in the 2T condition (685.2 ± 152.6), t (55) = 4.891, p < 0.001, Cohen's d = 0.654, BF10 > 1000, and the 2T2D condition (711.9 ± 154.3), t (55) = 3.980, p < 0.001, Cohen's d = 0.532, BF10 = 115.969. Additionally, the reaction time was significantly shorter in the 2T condition than in the 2T2D condition, t (55) = 2.993, p = 0.004, Cohen's d = 0.400, BF10 = 7.775. Furthermore, no significant difference was observed in the reaction time for the 2T condition under the neutral and negative emotional states, t (55) = 1.665, p = 0.102, Cohen's d = 0.223, BF10 = 0.532. Similarly, no significant difference was evident in the reaction time for the 2T2D condition under the neutral and negative emotional states, t (55) = 0.952, p = 0.345, Cohen's d = 0.127, BF10 = 0.224, and no significant difference was apparent in the reaction time for the 4T condition under the neutral and negative emotional states, t (55) = 1.036, p = 0.305, Cohen's d = 0.138, BF10 = 0.243.
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Figure S1. Reaction time results (mean and standard error of the mean) are presented separately for the neutral emotional state (left) and the negative emotional state (right) across different memory conditions.

Discussion
Our results indicate that the participants exhibited the shortest reaction times in the 2T condition, followed by the 2T2D condition, and the longest reaction times in the 4T condition. This result pattern is similar to those obtained for the accuracy results, suggesting that the highest accuracy and shortest reaction times occurred in the 2T condition, compared to the 2T2D condition and 4T condition, and the lowest accuracy and longest reaction times occurred in the 4T condition compared to the other conditions. These findings indicate the absence of a trade-off between accuracy and reaction time in our observed data. However, as our participants were instructed to prioritize accuracy over speed during the experiment, caution should be exercised when interpreting the reaction time results.

2. Exploratory analyses of the N2pc components
The N2pc is a prominent unilateral posterior negative brain wave and is commonly interpreted as an index of the attention allocated to a target stimulus (Eimer, 1996; Liu et al., 2016; Luck & Hillyard, 1994; Zhao et al., 2011). The latency period reflects the point at which attention is directed to the target stimulus. Similar to previous studies that utilized CDA (Feldmann-Wustefeld & Vogel, 2019), we performed exploratory analyses to compare the N2pc components under different conditions. The preprocessing and calculation of the amplitudes of the difference waveforms of the N2pc components were conducted as described for the CDA component.

[bookmark: _Hlk139284976]N2pc (180–230 ms)
The N2pc was measured for each memory condition (2T vs. 2T2D vs. 4T) in the neutral and negative emotional blocks as the difference in the mean amplitude between the ipsilateral and contralateral waveforms recorded at the analyzed electrodes (PO7/PO8) (Feldmann-Wustefeld & Vogel, 2019; Luck & Hillyard, 1994) at 180–230 ms after the onset of the memory array (Figure S2).
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Figure S2. Difference waveforms (contralateral waves minus ipsilateral waves) of the average ERPs for all memory conditions in the neutral (A) and negative (B) emotional conditions. The dashed lines indicate the analysis time window used to calculate the mean N2pc amplitude.

The N2pc amplitudes for each memory condition in the neutral and negative emotional blocks are presented in Figure S3. The ANOVA revealed a significant main effect of the memory condition, F (2,110) = 3.419, p = 0.036, ηp2 = 0.059, but no significant main effect of the emotional block, F (1,55) = 0.900, p = 0.347, ηp2 = 0.016, and no significant interaction between the memory condition and the emotion condition, F (2,110) = 0.575, p = 0.564, ηp2 = 0.010.
Planned pairwise comparisons indicated that in the neutral emotional state, the mean amplitude of the N2pc was significantly more negative for the 2T2D condition (-0.04 ± 1.02) than for the 2T condition (0.19 ± 0.81), t (55) = 2.124, p = 0.038, Cohen's d = 0.284, BF10 = 1.162. However, the mean N2pc amplitudes in the 4T condition (0.02 ± 0.89) did not significantly differ from those in the 2T condition, t (55) = 1.573, p = 0.122, Cohen's d = 0.210, BF10 = 0.464, or from those in the 2T2D condition, t (55) = 0.527, p = 0.600, Cohen's d = 0.070, BF10 = 0.167. Conversely, in the negative emotional state, the N2pc amplitude was marginally significantly more negative in the 2T2D condition (-0.15 ± 0.90) than in the 2T condition (0.07 ± 0.97), t (55) = 1.723, p = 0.090, Cohen's d = 0.230, BF10 = 0.582. However, the N2pc amplitudes did not significantly differ between the 4T condition (0.05 ± 0.86) and the 2T condition, t (55) = 0.115, p = 0.909, Cohen's d = 0.015, BF10= 0.147, or the 2T2D condition, t (55) = 1.518, p = 0.135, Cohen's d = 0.203, BF10 = 0.429.
The results also showed no significant differences between emotional states for the N2pc amplitudes in the 2T condition, t (55) = 1.255, p = 0.215, Cohen's d = 0.168, BF10 = 0.307, in the 2T2D condition, t (55) = 0.825, p = 0.413, Cohen's d = 0.110, BF10 = 0.202, or in the 4T condition, t (55) = 0.262, p = 0.794, Cohen's d = 0.035, BF10 = 0.151.
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Figure S3. The N2pc amplitudes in the neutral (left) and negative (right) emotional state blocks for each memory condition. Error bars represent standard errors.

Discussion
The N2pc component provides valuable insights into an individual's allocation of attentional resources prior to encoding. Consequently, when a greater number of items need to be memorized, more attentional resources are required, resulting in an increase in the N2pc amplitude (Eimer, 1996; Liu et al., 2016). The N2pc results in our study indicate that during the early period of VWM, the participants allocated more attentional resources to the 2T2D array than to the 2T array, irrespective of whether the emotional state was neutral or negative. Conversely, no significant difference was observed between the 2T2D condition and the 4T condition, suggesting that the participants did not distinguish between a distractor and a target item during that time. Instead, they allocated equal attentional resources to both the 2T2D and 4T arrays, which contained the same number of items.
Considering our CDA results, which showed that the participants did not effectively filter out distractors during the early time window (300–600 ms), irrespective of emotional states, we can infer that the inability to detect distractors (as indicated by early CDA) is associated with the allocation of attention to the distractors (as indicated by the N2pc).
3.	Examining the correlation between VWM capacity and distractor filtering
Individual VWM capacity has been demonstrated to predict participants' efficacy in filtering distractors, with low-VWM-capacity participants performing worse in the filtering task compared to high-VWM-capacity participants (Vogel et al., 2005; Ye et al., 2018). Here, we also investigated the correlation between VWM capacity and filtering ability.
Prior to the main EEG task with emotional induction, the participants need to conduct a behavioral measurement with a color change detection task to assess their individual VWM capacity.

Methods used for the VWM capacity measurement
Materials
In each memory array, six squares with different colors were randomly selected from a color pool of seven colors (red: 255, 0,0; green: 0, 210, 0; blue: 0, 0, 210; orange: 228, 108, 10; yellow: 210, 210, 0; violet: 112, 48, 160; pink: 255, 75, 186) and were presented within an invisible 9.8°×7.3° rectangle centered on the fixation, against a gray background (6.1 cd/m2, RGB: 128, 128, 128) on a 21-inch LCD monitor (refresh rate 75 Hz) at a viewing distance of 60 cm. A single square subtended a visual angle of about 0.65° and the two squares sustained an interval of at least 1.5°. The capacity task was programmed via E-prime 2.0.

Procedure
At the beginning of the capacity task, the memory array consisted of six colors and was displayed for 200 ms, followed by an interval with only a fixation for 900 ms. The test array began next, and one colored square appeared at one of the six locations occupied by colors in the memory array (as in Figure S4). The participants were asked to identify whether the color in the test array was identical to the color at the same location in memory, and to press “j” if the color had changed; otherwise, they should press “f.” The color in the test array in half the trials was identical to that of the memoranda, whereas the other half changed. The test array would not disappear unless the participant pressed the keyboard or 2500 ms passed. This capacity task contained 100 trials and the total duration was about ten minutes.
[image: ]
Figure S4. An example of the procedure of VWM capacity measurement with changed test stimuli.

Data analyses
The VWM capacity (K) of each participant was quantified based on their results in the VWM capacity measurement. The standard formula proposed by Cowan (2001) was applied: K = N × (H − F), where K is the VWM capacity, N is the size of the array (i.e., six in the present study), H is the hit rate (i.e., the proportion of correct responses when a change is present), and F is the false alarm rate (i.e., the proportion of incorrect responses when no change is present).
The filtering ability of each participant in the neutral or negative emotion state was calculated by subtracting the CDA amplitude for the 2T2D condition from the CDA amplitude for the 2T condition. A CDA difference (CDAdiff) close to 0 represents high filtering ability, and a CDAdiff larger than 0 means impairment of filtering ability.

Two-tailed Pearson’s r correlation coefficients between K and CDAdiff were calculated for the unsegmented CDA (300–1000 ms) separately in each emotional block to investigate the relationship between VWM capacity and distractor filtering. If K values showed a significant negative correlation to CDAdiff in the negative emotion condition, we inferred that the individual capacity had modulated the negative emotion effect on distractor filtering. More specifically, participants with lower VWM capacity were impaired by negative emotion in the filtering task.
We also conducted a median split of the K values to divide the participants into two VWM capacity groups (high-capacity group: n = 25, mean age = 22.40 ± 3.10 years, 11 males; low-capacity group: n = 27, mean age = 21.82 ± 3.22 years, 16 males) and conducted two-way repeated measures ANOVA for CDAdiff, with emotional state (neutral vs. negative) as the within-subject factor and VWM capacity (high vs. low) as the between-subject factor. For the follow-up comparisons of the different capacity groups’ filtering performance in each emotional state, we conducted two-tailed paired t-tests and one-sample t-tests compared to zero. If an interaction between the emotional state and the individual capacity was identified, this was considered an indication of the VWM capacity for modulation of the negative emotion effect on filtering. Furthermore, if the CDAdiff was larger in negative emotion trials than in neutral emotion trials for participants with low K values, but this difference disappeared for those with high K values, then a high capacity might facilitate resistance to the negative influence of the negative emotional state. However, we expected to observe a larger CDAdiff in the negative emotion condition than in the neutral one for the high-capacity group but a CDAdiff with no significant difference in the two emotion conditions for the low-capacity group if the susceptibility to negative emotion impairment was greater in the high-capacity participants than in the low-capacity participants.
A significance level of p < 0.05 was used for all tests. The value of ηp2 was used as an estimator of the effect size for ANOVA. Cohen's d and Bayes factors were separately used as estimators of the effect size and to support the alternative hypothesis for t-tests.

Results
Pearson’s r correlations
[bookmark: _Hlk139645791]The Pearson’s r correlations revealed no significant association between K and CDAdiff in the neutral emotion condition, r (55) = -0.125, p = 0.359; or in the negative emotion condition, r (55) = 0.071, p = 0.601, as shown in Figure S5A-B.
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Figure S5. The relation between VWM capacity and distractor filtering ability. (A&B) Pearson’s r correlation results of individual VWM capacity (K) and distractor filtering ability (CDAdiff) in neutral emotion (A) and negative emotion (B) conditions. (C) CDA amplitude differences in the 2T condition and 2T2D condition for high- or low-capacity participants with each emotional state. Error bars represent standard errors.

VWM capacity grouping
The independent samples t-test showed that the K values were significantly larger in the high-capacity group (3.24 ± 0.62) than in the low-capacity group (1.39 ± 0.62), t (50) = 10.689, p < 0.001, Cohen’s d = 2.967, BF10 > 1000.

CDAdiff in high- vs. low-capacity groups
The CDAdiff for each emotion block (neutral vs. negative) in the high-capacity or low-capacity groups is displayed in Figure S5C.
The two-way repeated measures ANOVA results indicated no significant interaction between the capacity group and emotion block, F (1,50) = 1.723, p = 0.195, ηp2 = 0.033, and no significant main effect of the capacity group, F (1,50) = 0.009, p = 0.923, ηp2 < 0.001, but the main effect of the emotion block appeared significance, F (1,50) = 4.122, p =0.048, ηp2 = 0.076.
Follow-up pairwise comparisons showed that among high-capacity participants, CDAdiff was significantly higher in the negative emotion block (0.63 ± 1.16) than in the neutral emotion block (0.01 ± 0.76), t (24) = 2.111, p = 0.045, Cohen’s d = 0.422, BF10 = 1.384. However, this significant difference did not exist in the low-capacity group (negative emotion block: 0.37 ± 1.00, neutral emotion block: 0.24 ± 0.83), t (26) = 0.576, p = 0.570, Cohen’s d = 0.111, BF10 = 0.237.
One-sample t-test analyses showed that high-capacity participants’ CDAdiff was significantly larger than 0 in the negative emotion block, t (24) = 2.717, p = 0.012, Cohen’s d = 0.543, BF10 = 4.093, but was not significantly different from 0 in the neutral emotion block, t (24) = 0.076, p = 0.940, Cohen’s d = 0.015, BF10 = 0.211. Within the low-capacity group, no significant difference was found between CDAdiff and 0 in the negative emotion block, t (26) = 1.925, p = 0.065, Cohen’s d = 0.371, BF10 = 1.011, or in the neutral emotion block, t (26) = 1.476, p = 0.152, Cohen’s d = 0.284, BF10 = 0.535.

Discussion
We included a color change detection task to assess the participants' individual VWM capacities and we calculated CDAdiff to quantify their filtering abilities. These indices were utilized to investigate the relationship between VWM capacity and distractor filtering abilities in different emotional states. The differing CDAdiff results compared to 0 among the capacity groups demonstrated that VWM capacity modulated the impairment of negative emotion on filtering. High-capacity participants exhibited susceptibility to negative emotion in filtering tasks, as evidenced by CDAdiff values larger than 0 in the negative emotion block but close to 0 in the neutral emotion block. This indicates that the participants were able to reject distractors in the neutral emotion state but struggled with filtering in the negative emotion state.
Interestingly, we observed similar CDAdiff results with no significant difference from 0 for each emotion block among the low-capacity participants. This suggests that the low-capacity group effectively expelled distractor representations from VWM, regardless of their emotional state. Another possible explanation is that these participants reached their capacity limitations in the 2T condition, so that in the 2T2D condition, they could only memorize two stimuli without discriminating between targets and distractors. To investigate these accounts and exclude the potential influence of negative emotion on VWM capacity (Figueira et al., 2017; Figueira et al., 2018), we compared the CDA amplitudes in each memory condition with neutral emotional induction for the low-capacity group. Paired-sample t-tests showed no significant differences in the CDA amplitudes for the 2T condition (-1.04 ± 0.93) and the 4T condition (-1.33 ± 1.02), t (26) = 1.664, p = 0.108, Cohen's d = 0.320, BF10 = 0.687, or for the 2T2D (-1.28 ± 0.93) and 4T conditions, t (26) = 0.284, p = 0.779, Cohen's d = 0.055, BF10 = 0.211. These results did not support the idea that fewer representations were being maintained in VWM during 2T2D trials than during 4T trials, suggesting that the low-capacity participants' task-relative capacities in the main task were limited to no more than 2 orientations, potentially leading to a ceiling effect in the CDA analyses.In addition, we did not find any correlations between individual capacity and filtering ability, even in the neutral emotion block, which would seem to contradict previous studies (Vogel et al., 2005). An essential point to note is that our experimental protocol differed significantly from previous ones. Specifically, we presented additional task-irrelevant neutral images before the memory array, while the participants in the previous study and our study experienced a neutral emotion state. These neutral images might have captured the participants' attention based on their individual preferences or experiences, thereby interrupting the participants' filtering efficiency independently from their VWM capacity. This nonlinear impairment could have masked the correlation between capacity and filtering ability. However, the participants with a high VWM capacity generally exhibited better control of attention, leading to successful distractor filtering within the high-capacity group.
4.	Examining the correlation between state anxiety and distractor filtering
[bookmark: _Hlk140227476]Before the VWM capacity measurement, participants were required to complete the state anxiety section of the State-Trait Anxiety Inventory (STAI, Spielberger et al., 1971), and the scores were used to investigate whether state anxiety influenced the effect of negative emotion on distractor filtering. A higher score represents a higher degree of state anxiety.

Data analyses
Two-tailed Pearson’s r correlation coefficients between state anxiety score and CDAdiff were calculated for the unsegmented CDA (300–1000 ms) separately in each emotional block to investigate the relationship between state anxiety and distractor filtering. If the state anxiety scores showed a significant negative correlation with CDAdiff in the negative emotion condition, we inferred that the state anxiety modulated the negative emotion effect on distractor filtering; more specifically, the participants who were more easily immersed in an anxiety state were impaired to a greater extent by negative emotion in the filtering task.
[bookmark: _Hlk140227604]We also conducted a median split of the state anxiety scores to divide the participants into two state anxiety groups (high-state anxiety group: n = 28, mean age = 22.18 ± 3.19 years, 11 males; low-state anxiety group: n = 28, mean age = 22.11 ± 2.96 years, 16 males) and conducted identical analyses to those implemented when analyzing the relationship between individual capacity and distractor filtering.

Results
Pearson’s r correlations
The Pearson’s r correlations revealed no significant association between state anxiety scores and CDAdiff in the neutral emotion condition, r (55) = -0.055, p = 0.688; or in the negative emotion condition, r (55) = 0.032, p = 0.813, as shown in Figure S6A-B.
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Figure S6. The relation between state anxiety symptoms and distractor filtering ability. (A&B) Pearson’s r correlation results of state anxiety scores and distractor filtering ability (CDAdiff) in the neutral emotion (A) and negative emotion (B) conditions. (C) CDA amplitude differences in the 2T condition and 2T2D condition for high- or low-state anxiety participants with each emotional state. Error bars represent standard errors.

State anxiety grouping
[bookmark: _Hlk140214279]The independent samples t-test showed that the state anxiety scores were significantly higher in the high-state anxiety group (46.00 ± 9.66) than in the low-state anxiety group (29.14 ± 5.40), t (54) = 8.059, p < 0.001, Cohen’s d = 2.154, BF10 > 1000.

CDAdiff in high- vs. low-state anxiety groups
The CDAdiff for each emotion block (neutral vs. negative) in the high-state anxiety or low-state anxiety groups is represented in Figure S6(C).
Two-way repeated measures ANOVA results indicated no significant interaction between the state anxiety group and emotion block, F (1,54) = 0.003, p = 0.954, ηp2 < 0.001, and no significant main effect of the state anxiety group, F (1,54) = 0.055, p = 0.815, ηp2 = 0.001, or of the emotion block, F (1,54) = 2.462, p =0.123, ηp2 = 0.044.
Follow-up pairwise comparisons showed no significant differences between CDAdiff in the negative emotion block (0.50 ± 0.98) or in the neutral emotion block (0.21 ± 0.86) among the high-state anxiety participants, t (27) = 1.109, p = 0.277, Cohen’s d = 0.210, BF10 = 0.350, or the low-state anxiety participants (negative emotion block: 0.45 ± 1.11, neutral emotion block: 0.18 ± 0.77), t (27) = 1.112, p = 0.276, Cohen’s d = 0.210, BF10 = 0.351.
One-sample t-test analyses showed a similarity between each state anxiety group in the result model, in which the participants’ CDAdiff was significantly larger than 0 in the negative emotion block (high-state anxiety group: t (27) = 2.674, p = 0.013, Cohen’s d = 0.505, BF10 = 3.804; low-state anxiety group: t (27) = 2.117, p = 0.044, Cohen’s d = 0.400, BF10 = 1.370), but was not significantly different from 0 in the neutral emotion block (high-state anxiety group: t (27) = 1.265, p = 0.217, Cohen’s d = 0.239, BF10 = 0.412; low-state anxiety group: t (27) = 1.207, p = 0.238, Cohen’s d = 0.228, BF10 = 0.386).

Discussion
We measured the participants' state anxiety scores and investigated whether individual state anxiety influenced the impairment of distractor filtering caused by negative emotion. The results revealed no significant correlations between the state anxiety scores and CDAdiff, or any significant interaction between the state anxiety group and the emotion block, indicating that the level of state anxiety did not modulate the negative emotion effect on VWM filtering tasks. This finding is consistent with those of Ward et al. (2020), who argued that participants' anxiety state, induced by shocks, did not diminish VWM filtering ability.
Our sample participants demonstrated a normal filtering ability, as evidenced by no significant differences between CDAdiff and 0 in both state anxiety groups when in a neutral emotional state. In other words, the CDA amplitude did not differ between the 2T2D and 2T trials. However, as stated in our draft, regardless of the participants' state anxiety scores, CDAdiff was significantly larger than 0 in the negative emotion block. This implies that the negative emotion state impairs the inhibition of distractor maintenance from VWM and leads to filtering inefficiency.
5.	Examining the correlation between trait anxiety and distractor filtering
Before the VWM capacity measurement, the participants were asked to complete the trait anxiety section of the State-Trait Anxiety Inventory (STAI, Spielberger et al., 1971). The scores obtained from this section were utilized to investigate whether trait anxiety influenced the effect of negative emotion on distractor filtering. A higher score indicates a higher degree of trait anxiety.

Data analyses
Identical analyses were conducted to those implemented when analyzing the relationship between state anxiety and distractor filtering.
[bookmark: _Hlk140227791]We also conducted a median split of the trait anxiety scores to divide the participants into two trait anxiety groups (high-trait anxiety group: n = 26, mean age = 22.31 ± 3.37 years, 11 males; low-trait anxiety group: n = 26, mean age = 22.23 ± 2.81 years, 14 males).

Results
Pearson’s r correlations
[bookmark: _Hlk140227918]The Pearson’s r correlations revealed no significant association between trait anxiety scores and CDAdiff in the neutral emotion condition, r (55) = -0.082, p = 0.546; or in the negative emotion condition, r (55) = 0.043, p = 0.752, as shown in Figure S7(A&B).
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[bookmark: _Hlk140226622]Figure S7. The relation between trait anxiety symptoms and distractor filtering ability. (A&B) Pearson’s r correlation results of trait anxiety scores and distractor filtering ability (CDAdiff) in the neutral emotion (A) and negative emotion (B) conditions. (C) CDA amplitude differences in the 2T condition and 2T2D condition for high- or low-trait anxiety participants with each emotional state. Error bars represent standard errors.

Trait anxiety grouping
The independent samples t-test showed that trait anxiety scores were significantly larger in the high-trait anxiety group (48.04 ± 5.43) than in the low-trait anxiety group (30.54 ± 5.32), t (50) = 11.735, p < 0.001, Cohen’s d = 3.255, BF10 > 1000.

CDAdiff in high- vs. low- trait anxiety groups
The CDAdiff for each emotion block (neutral vs. negative) in the high-trait anxiety or low-trait anxiety groups is depicted in Figure S7(C).
The two-way repeated measures ANOVA results indicated no significant interaction between the trait anxiety group and emotion block, F (1,50) = 0.185, p = 0.669, ηp2 = 0.004, and no significant main effect of the trait anxiety group, F (1,50) = 0.160, p = 0.691, ηp2 = 0.003, or of the emotion block, F (1,50) = 1.134, p =0.292, ηp2 = 0.022.
Follow-up pairwise comparisons showed no significant differences between CDAdiff in the negative emotion block and in the neutral emotion block among the high-trait anxiety participants (negative emotion block: 0.51 ± 1.02, neutral emotion block: 0.24 ± 0.85), t (25) = 0.919, p = 0.367, Cohen’s d = 0.180, BF10 = 0.304, or the low-trait anxiety participants (negative emotion block: 0.36 ± 1.06, neutral emotion block: 0.24 ± 0.76), t (25) = 0.546, p = 0.590, Cohen’s d = 0.107, BF10 = 0.238.
One-sample t-test analyses showed the similarity between each trait anxiety group in the result model, in which the participants’ CDAdiff was significantly or marginally significantly larger than 0 in the negative emotion block (high-trait anxiety group: t (25) = 2.538, p = 0.018, Cohen’s d = 0.498, BF10 = 2.920; low-trait anxiety group: t (25) = 1.722, p = 0.097, Cohen’s d = 0.338, BF10 = 0.754), but was not significantly different from 0 in the neutral emotion block (high-trait anxiety group: t (25) = 1.433, p = 0.164, Cohen’s d = 0.281, BF10 = 0.514; low-trait anxiety group: t (25) = 1.629, p = 0.116, Cohen’s d = 0.319, BF10 = 0.662).

Discussion
We assessed the participants' trait anxiety scores and investigated the potential influence of individual trait anxiety on the detrimental effects of the negative emotional state on distractor filtering. The results revealed no significant correlations between trait anxiety scores and CDAdiff, nor did we find a significant interaction between the trait anxiety group and the emotional state block. These findings suggest that the level of trait anxiety did not modulate the impact of negative emotions on filtering in our EEG tasks.
Consistent with our findings from other analyses, CDAdiff was significantly greater than 0 only in the negative emotional state block, irrespective of the participants' trait anxiety scores. This finding again indicates that the presence of negative emotion impairs participants' ability to filter out distractors.
6.	Examining the correlation between depression and distractor filtering
Prior to the VWM capacity measurement, the participants were instructed to fill out the Beck Depression Inventory II (BDI-II, Beck et al., 1996). The obtained scores were utilized to examine the potential influence of depression on the impact of negative emotions on distractor filtering. A higher score on the inventory indicates a higher level of depression.

Data analyses
[bookmark: _Hlk140260648]Identical analyses were conducted to those implemented when analyzing the relationship between state anxiety and distractor filtering.
We also conducted a median split of the depression scores to divide the participants into two depression groups (high-depression group: n = 28, mean age = 21.25 ± 2.73 years, 12 males; low-depression group: n = 28, mean age = 23.04 ± 3.13 years, 15 males).

Results
Pearson’s r correlations
The Pearson’s r correlations revealed no significant association between depression scores and CDAdiff in the neutral emotion condition, r (55) = -0.036, p = 0.792; or in the negative emotion condition, r (55) = 0.040, p = 0.770, as shown in Figure S8(A&B).
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Figure S8. The relation between depression symptoms and distractor filtering ability. (A&B) Pearson’s r correlation results of the depression scores and distractor filtering ability (CDAdiff) in the neutral emotion (A) and negative emotion (B) conditions. (C) CDA amplitude differences in the 2T condition and 2T2D condition for high- or low-depression participants with each emotional state. Error bars represent standard errors.

Depression grouping
The independent samples t-test showed that depression scores were significantly larger in the high-depression group (11.61 ± 5.27) than in the low-depression group (2.00 ± 1.74), t (54) = 9.165, p < 0.001, Cohen’s d = 2.449, BF10 > 1000.

CDAdiff in high- vs. low-depression groups
The CDAdiff for each emotion block (neutral vs. negative) in the high-depression or low-depression groups is presented in Figure S8(C).
Two-way repeated measures ANOVA results indicated no significant interaction between the depression group and emotion block, F (1,54) = 2.198, p = 0.144, ηp2 = 0.039, and no significant main effect of the depression group, F (1,54) = 1.250, p = 0.268, ηp2 = 0.023, or of the emotion block, F (1,54) = 2.562, p =0.115, ηp2 = 0.045.
Follow-up pairwise comparisons showed that among the high-depression participants, CDAdiff was significantly higher in the negative emotion block (0.70 ± 0.98) than in the neutral emotion block (0.16 ± 0.92), t (27) = 2.111, p = 0.044, Cohen’s d = 0.399, BF10 = 1.355. However, this difference did not exist in the low-depression group (negative emotion block: 0.24 ± 1.07, neutral emotion block: 0.22 ± 0.69), t (27) = 0.086, p = 0.932, Cohen’s d = 0.016, BF10 = 0.201.
One-sample t-test analyses showed that the high-depression participants’ CDAdiff was significantly larger than 0 in the negative emotion block, t (27) = 3.769 p < 0.001, Cohen’s d = 0.712, BF10 = 40.522, but was not significantly different from 0 in the neutral emotion block, t (27) = 0.905, p = 0.373, Cohen’s d = 0.171, BF10 = 0.291. Within the low-depression group, no significant difference was found between CDAdiff and 0 in the negative emotion block, t (27) = 1.209, p = 0.237, Cohen’s d = 0.228, BF10 = 0.387, or in the neutral emotion block, t (27) = 1.704, p = 0.100, Cohen’s d = 0.322, BF10 = 0.719.

Discussion
We assessed the participants' depression scores and investigated whether individual levels of depression influenced the impairment of distractor filtering caused by negative emotions. Interestingly, different patterns of CDAdiff were observed in each emotion block between the depression groups. Specifically, among the high-depression participants, CDAdiff was significantly larger in the negative emotional state block than in the neutral block. However, this difference disappeared within the low-depression group. Despite the absence of significant correlations between the depression scores and CDAdiff, as well as no significant interaction between the depression group and the emotion block, these findings suggested that individual levels of depression might regulate the impact of negative emotions on VWM filtering.Furthermore, through one-sample t-tests, we found that CDAdiff was higher than 0 only among the high-depression participants in the negative emotional state. This suggests that individuals with higher levels of depression were more susceptible to the impairment caused by negative emotions in the EEG task. By contrast, the low-depression participants demonstrated effective distractor filtering regardless of their emotional state, indicating that a low level of depression facilitated resistance to the negative influence of emotions on distractor filtering.
7.	Examining the correlation between negative induction and distractor filtering
We conducted correlation analyses on the changes in the negative emotion scores (PANAS, Watson et al., 1988) after a negative emotion block and CDAdiff implemented when analyzing the relationship between state anxiety and distractor filtering to examine whether the negative induction level adjusted the negative emotion influence on filtering. For this particular investigation, we utilized data only from the negative emotion block, and we also employed independent samples t-tests to compare CDAdiff among the different negative induction groups.
We also conducted a median split to divide the participants into two negative induction groups (high-negative induction group: n = 24, mean age = 22.54 ± 3.16 years, 9 males; low-negative induction group: n = 25, mean age = 21.92 ± 3.25 years, 17 males), depending on their differences in negative emotion scores after a negative emotion block. 

Results
Pearson’s r correlations
The Pearson’s r correlations revealed no significant association between negative induction level and CDAdiff in the negative emotion condition, r (55) = 0.036, p = 0.794, as shown in Figure S9(A).
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Figure S9. The relation between the negative induction level and distractor filtering ability. (A) Pearson’s r correlation results of the negative induction level and distractor filtering ability (CDAdiff) in the negative emotion conditions. (C) CDA amplitude differences in the 2T condition and 2T2D condition for high- or low-negative induction participants with a negative emotional state. Error bars represent standard errors.

Negative induction grouping
The independent samples t-test showed that the negative induction level was significantly larger in the high-negative induction group (7.96 ± 6.04) than in the low-negative induction group (-2.16 ± 4.37), t (47) = 6.742, p < 0.001, Cohen’s d = 1.927, BF10 > 1000.

CDAdiff in high- vs. low-negative induction groups
The CDAdiff for the negative emotion block in the high-negative induction or low-negative induction groups is presented in Figure S9(B).
The independent samples t-test results indicated no significant differences between the negative induction groups for CDAdiff (high-negative induction group: 0.65 ± 1.06; low-negative induction group: 0.35 ± 1.09), t (47) = 0.977, p = 0.334, Cohen’s d = 0.279, BF10 = 0.421.
The one-sample t-test analyses showed that the high-negative induction participants’ CDAdiff was significantly larger than 0 in the negative emotion block, t (23) = 3.018, p = 0.006, Cohen’s d = 0.616, BF10 = 7.324. However, within the low-negative induction group, no significant difference was found between CDAdiff and 0 in the negative emotion block, t (24) = 1.612, p = 0.120, Cohen’s d = 0.322, BF10 = 0.655.

Discussion
We investigated whether the participants' level of negative induction influenced the impact of negative emotion on distractor filtering during the negative emotion block. Our analysis revealed distinct differences in CDAdiff compared to 0 across the negative induction groups. Specifically, among the participants with a high-negative induction, the CDA amplitudes were significantly higher in 2T2D trials than in 2T trials. However, within the low-negative induction group, this difference appeared to be absent, despite the lack of a significant difference in CDAdiff between the two negative induction groups. These findings suggest that negative induction levels may modulate the effect of negative emotions on VWM filtering. A higher level of negative emotional state appears to correspond to a more pronounced reduction in filtering ability. However, the relationship between negative emotion intensity and its impact on filtering impairment may not follow a linear pattern, as we did not find any significant correlation between the negative induction level and CDAdiff. Note, however, that these results indicate a complex relationship between negative emotions, induction levels, and distractor filtering, and therefore warrant further investigation for a fully comprehensive understanding.
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