Supplemental Material
Training
[bookmark: _Hlk524177068]EWM training: The eWM training was based on the protocol described by Schweizer and colleagues [43, 44] and modified as outlined below. The core training comprised an affective dual n-back task: in a series of trials, a face on a 4×4 grid on a monitor (500 ms) and a word over headphones (500–950 ms) were simultaneously presented. Each picture-word pair was followed by a 2500 ms delay interval and a new picture-word pair. Visual stimuli were either negative (fearful, angry, sad, or disgusted) or neutral faces from the Karolinska Directed Emotion Faces Set (KDEF) [57] and the NimStim Face stimuli Set [58]. Words were either negative, positive, or neutral words [59, 60], for an overview, see Supplemental Table 3). Participants were asked to respond via button press if one or both stimuli from the picture-word pair matched the corresponding stimuli presented n positions back. Participants were instructed to ignore the (emotional) content of the stimuli, e.g., focusing on their position within the 4×4 grid. 
For the current study, the following modifications in the training were made: participants first alternately trained the n-back task with visual stimuli / faces (day 1, 3, and 5) and auditory stimuli (day 2, 4, and 6) before they started with the dual n-back task simultaneously presenting visual-auditory stimuli (starting at day 7). The training schedule was modified as eWM deficits in individuals with BPD compared to healthy controls [12] were predicted to make the dual-n-back-task too taxing to start with. Depending on the achieved n-back level, daily training sessions lasted between 20–30 min, consisting of 20 blocks with 20+n trials. To avoid overstrain, participants had the opportunity to stop the training session after 10 minutes. Participants could also contact the experimenter (J.W.) and principle investigator (A.K.) in case of discomfort (see procedure). Per training session, 20 faces and 10 words (40% negative, 40% positive, 20% neutral) were presented. 50% were target-present trials (presenting stimuli that matched the stimuli n positions back). If a target was detected correctly, a single long, high-pitch tone was heard. An incorrect/ missed response was followed by two short, low-pitch tones. Training difficulty was adjusted to participants` maximum performance level, starting at n=1. If ≥3 consecutive trials were completed accurately, the level of n-back increased by one on the next block; if ≥5 successive trials were incorrect, the level of n-back decreased by 1 on the next block. Participants were instructed to train for a minimum of 16 days and a maximum of 20 days within a 28-day period. Training duration (in seconds), absolute number of trials, and number of correct n-back trials were recorded.
Placebo training (cognitive feature match task): The placebo training was a cognitive feature match task (CFMt), identical to the protocol described by Schweizer and colleagues [43, 44]. In each trial, two panels with 8–12 shapes were displayed in each panel. Participants were asked to indicate whether the two panels were identical. This task involves minimal WM demands and does not include emotional distractors. Depending on time and number of correct trials, participants gain points for each correct trial and loose points for incorrect trials. The training score was visible to participants on the computer display. All participants started with a score of 0; there was no maximum score. The training schedule was identical to that of the EWM training described above.
Participants were instructed to train on their personal computer for a minimum of 16 days and a maximum of 20 days within a 28-day period. Approximately one week later, participants were contacted and asked whether they had started the training and whether they had any questions. At the end, participants were thanked and debriefed about the study and training purpose. They received 48€ as monetary reward and reimbursement of travel costs.  
Outcome measures (experimental tasks)
Software Presentation (Neurobehavioral Systems, Inc, Berkeley, USA, http://www.neurobs.com/) was used to present stimuli and record responses in the experimental tasks.
[bookmark: _Hlk502170443]Adapted Emotional Sternberg task (eWM task, proximal effect) 
[bookmark: _Hlk4157728]The adapted emotional Sternberg item recognition task (eWM Task) consisted of 120 trials [11]. Each trial started with three letters (memoranda, 1000 ms). After a delay interval (1500 ms), another set of three letters was displayed (probe, 2000 ms). In half of the trials one of the three memoranda was present in this probe. Participants had to press a “yes” or “no” button indicating whether they had recognized a target letter or not. During the delay interval, either a fixation cross (distractor-free WM trials) or distractors were presented. The present version combined 1) interpersonal images and 2) faces as distractors. Interpersonal images were naturalistic scenes with a neutral or negative content from the International Affective Picture System (IAPS) [61]. Faces were facial stimuli with a neutral, fearful, or angry expression from the KDEF [57] (for more detail see Appendix D). Participants were instructed to ignore distractors and to respond as fast and accurately as possible to the probes. Orders of distractor types (20 trials each) and target present/absent trials were randomized and counter-balanced across subjects. Main outcome measure was performance speed, defined as median reaction times (RTs) of correct trials for each of the experimental conditions; errors were recorded and analyzed separately.
[bookmark: _Hlk4159011]Emotion regulation (ER) task: The Emotion Regulation (ER) task was a cognitive reappraisal paradigm [62], similar in format to tasks widely reported in the literature (e.g.,[43, 63], Note: Instead of film footages in Schweizer et al. [43], participants viewed pictures in the present version of the task). The task included 105 pictures (42 negative, 42 positive, 21 neutral) from the IAPS [61], based on valence and arousal ratings [64] (for more detail see Appendix E). Participants were instructed to either (1) simply pay attention to pictures without actively attempting to regulate their emotional responses (attend), or to (2) down-regulate their emotional responses, e.g., reinterpret the content of pictures. Following a standardized procedure, two practice trials with examples and feedback were provided, instructing the participants to reinterpret the content of pictures. Within a randomized picture block design, 15 picture blocks of 7 pictures were presented, starting with the ER instruction (4s), followed by 7 pictures (6s). Each task condition (neutral_attend, positive_attend, negative_attend, positive_downregulate, negative_downregulate) was presented trice. Order of picture blocks and instructions were randomized and balanced across and within conditions resulting in 12 pseudorandom sequences. Two versions of this task, with different pictures, were presented before and after training in randomized in order, to avoid habituation and learning effects. Pictures were matched regarding arousal and valence ratings.
Before and after each picture block, participants rated their emotions between extremely negative (not at all feeling well (-10)) and extremely positive (feeling very well (+10)). Emotionality ratings (-10 to +10) for negative images after down-regulating emotional responses, as compared to passively attending pictures, were regarded as primary outcome measure (based on Schweizer et al., 2013 [43]).

Statistical analysis
Software IBM SPSS Statistics Version 23 was used for all statistical analysis.
Effects of training group (eWMt, CFMt), time (T1: before training, T2: after training) and task conditions on the dependent variables (DVs) were evaluated using repeated measures analyses of covariance (rm-ANCOVAs), described below. Significant rm-ANCOVA effects were followed up using post-hoc paired t-tests and group comparisons (multivariate ANOVAs). Prior to analysis, assumptions of normality, linearity, (Kolmogorov Smirnov tests, visual inspection of graphic plots), equality of variances (Levene's test), homoscedasticity, outliers, influential cases (Cook’s distance, Leverage), and multicollinearity diagnostics were checked. For the adapted Sternberg task, three outliers were identified. Data of two participants (EWMt: n=1, CFMt: n=1) seemed valid and Cook’s distance (< 1) and Leverage values suggested no influential cases, so they were not excluded from the analysis since; in one participant (EWMt: n=1) button presses suggested that task instructions were not understood correctly, data were removed from the analysis. Significance level for all analyses was p=.05, two-tailed. For significant effects, Cohen’s d[footnoteRef:1] or partial η2 are reported [56].  [1:  Cohens d=0.20 (small), d=0.50 (moderate), d≥0.80 (large); p2=0.01 (small), p2=0.06 (moderate), p2≥0.14 (large).] 

In all analyses, scores on basic anxiety (State Trait Anxiety Inventory, STAI [53]), trait dissociation (Dissociation Experience Scale, DES [52]), BPD symptom severity (Borderline Symptom List 23, BSL-23 [50]), and depressive symptoms (Beck Depression Inventory, BDI [51]) were included as covariates due to baseline group differences in these variables (Supplemental Table 1). 
[bookmark: _Toc467620873][bookmark: _Toc467273515]Trainings effects: Training success scores were defined and evaluated differently for the two groups, due to the different training conditions. For the eWMt, training success was operationalized as number of achieved n-back level at last minus first training day. Likewise, training success in the CFMt was operationalized as training score achieved on the last minus first training day. To evaluate dose-effects, in both groups, Pearson correlations between absolute training duration and training success were performed. 
Adapted Sternberg task (eWM, proximal effect): Main outcome variable was performance speed (median RTs of correct trials). Errors were scored and analyzed separately. RTs and errors were analyzed using two 2x2x2x3 rm-ANOVAs with between-subject factor training (eWMt, CFMt) and within-subject factors time (pre-training, post-training), distractor material (IAPS, faces), and distractor valence (Note: The design of this rm-ANOVA was not completely balanced with respect to valence (no distractors vs. neutral vs. negative IAPS, neutral vs. fearful vs. angry faces). We decided to define distractor material as within-subject factor, because previous research suggested differential distracting effects for faces versus IAPS [11, 65]). 
[bookmark: _GoBack]Cognitive reappraisal / emotion regulation task (ER, distal effect): Ratings were analyzed using a 2x2x2 rm-ANCOVA with between-subject factor training (eWMt, CFMt) and within-subject factors time (pre-training, post-training) and ER instruction (attend vs. regulate).  
[bookmark: _Hlk535081703][bookmark: _Hlk530140894]  The role of training-related eWM gains in ER changes: To investigate whether pre- to post-training changes in ER were predicted by changes in eWM, a multiple regression analysis was performed. Before analysis, values were grand mean centered. Performance speed after emotional distraction (mean RT at T2 minus T1) in the adapted Sternberg task was defined as predictor. To test whether this effect depended on training condition, group and an interaction term were added as predictors. Changes in emotionality ratings for down-regulating negative pictures (T2-T1) were defined as dependent variable, controlling for emotionality ratings for passively viewing negative pictures at T2-T1. 
