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SUPPLEMENTARY MATERIAL 1

PARTICIPANTS 
Individuals with PTSD with a history of interpersonal traumatizing events and individuals with DID were recruited via mental healthcare institutions and internet advertisements. Symptom severity in the individuals with PTSD was assessed using the Clinician Administered PTSD Scale (CAPS) interview (1) performed by researchers M.G and E.V. The diagnosis of DID was assessed by one of two DID experts (N.D. or E.N.) on the basis of the Structural Clinical Interview for DSM-IV Dissociative Disorders (SCID-D (2), Dutch translation (3,4)). As previously specified (5,6) the therapists of the patients with DID reported the following co-morbid disorders, based on clinical DSM-IV classification: chronic PTSD (n=3), PTSD (n=2), somatoform disorder (n=2), recurrent major depression (n=4), dysthymic disorder (n=1), trauma-related specific phobias (n=2), personality disorder not otherwise specified (n=1), mixed personality disorders (n=2), borderline personality disorder symptoms (n=3), dependent personality disorder symptoms (n=1), histrionic personality disorder symptoms (n=1) eating disorder (n=2), sleeping disorder (n=2) and catalepsy (n=1). Exclusion criteria were age outside 18-65, pregnancy, systemic/neurological illness, claustrophobia, presence of metal implants and alcohol/drug abuse.
	DID simulating healthy controls (DID-S) were recruited from acting schools, through advertisements on the website www.theaternetwerk.nl and in magazines and newspapers. Instructions for simulation practice and performance have been described in detail previously (7,8). All the actors had at least two years experience with acting. HC were recruited through advertisements in local newspapers. Additional exclusion criteria for HC and DID-S were the presence of psychological and somatoform dissociative symptoms, as determined with the Dissociative Experiences Scale (DES (9)) and Somatoform Dissociation Questionnaire (SDQ-20 (10)) and a high score on the Traumatic Experience Checklist (TEC (11)) or mental illness in the past or at present. Healthy (simulating) controls were required to score below a cut-off point of 25 on the DES and 29 on the SDQ-20 as part of inclusion criteria.
	 Demographic data were analysed with R employing permutation tests for categorical data, one-way ANOVA for continuous approximately normal variables, and nonparametric Kruskal-Wallis tests otherwise (see Table S1). Table S1 presents the demographics of the four groups: DID-G, DID-S, HC, and PTSD. There were no significant differences in age or level of education. Groups differed significantly on psychoform (DES) and somatoform (SDQ-20) dissociative symptoms, general levels of anxiety (STAI-T) and reported adverse experiences (TEC). As expected, post-hoc tests revealed no significant differences between the two non-psychiatric HC and DID-S groups on symptom measures, and for all four measures the psychiatric (DID-G and PTSD) groups had elevated scores relative to HC and DID-S. For the DES, SDQ-20, and TEC the DID-G group had significantly more severe dissociative symptoms and reported more adverse life events than the PTSD group. However, this direction of effect was reversed for the STAI-T anxiety measure (albeit non-significantly; padj=0.42), which fits the fact that DID-G completed the questionnaires as NIS who typically avoid affect.

N-BACK TASK-DESCRIPTION
A visual letter n-back task was used to investigate WM-functioning. Participants viewed single capital letters projected onto a screen one after another and were required to press a response key when the projected letter was the same as the last shown letter (1-back), the same as the letter preceding the last shown letter (2-back), or the same as the letter preceding the last two shown letters (3-back). They were also instructed to press a response key when the letter 'x' appeared on the screen (baseline or 0-back). A condition-specific instruction was shown each time a new condition started. Each condition consisted of 14 stimuli with three targets. Each condition was presented three times, in a pseudo-randomized order, resulting in a total of 12 blocks of each 14 stimuli, giving a total of 9 targets per difficulty. Each stimulus was presented for one second with an inter-stimulus interval of one second and the total duration of the task was approximately 7 minutes. Behavioural data was obtained to allow for the assessment of reaction times and errors of omission. We used different playlists (12,13): two per session (3 sessions: 2x practice, 1x fMRI). Per session, the two different versions available were counterbalanced, so half of the time DID-G NIS/DID-S NIS got the first version and DID-G TIS/DID-S TIS the second version and half of the time this was reversed. Participants practiced the n-back task until the investigator was confident that the participants fully understood the instructions. The DID-S were instructed to simulate DID during this part of the research. Both DID-G and DID-S went through this session twice, once as NIS and once as TIS. During the whole second part it was verified by one of the researchers (M.G. or E.V.) that DID-G and DID-S were present as the authentic and simulated NIS and TIS, respectively, at the requested instances. Of note, some TIS engage in this context in a mammalian defence pattern that involves hypoarousal, anaesthesia, as well as emotional and physical numbing. These TIS were not included in the present study. 

BRAIN IMAGING ACQUISITION AND PREPROCESSING DETAILS
Image acquisition
Brain imaging was conducted on a 3T Philips MRI scanner at the Neuroimaging Centre of the UMCG and at AMC. Both centres used the manufacturer’s standard 8-channel head coil. T2*-weighted echo-planar images (EPI) were acquired with the following acquisition parameters: repetition time (TR) = 1700 ms, echo time (TE) = 30 ms, flip angle: 74°, reconstruction matrix: 64x64, slice thickness 2.4 mm, 1mm gap, descending, 32 slices. The first three EPI volumes in each session were discarded post-hoc to allow for magnetic equilibrium effects. In addition, a T1-weighted MR image (14) (voxel size: 1x1x1mm, TR = 9.95ms, TE = 5.6ms, 160 slices) was acquired for co-registration and spatial normalization of the T2*-weighted images. DID-G, DID-S and PTSD and HC participants were scanned in an interleaved order within a relatively short time interval. The samples were distributed over the two centres (8 DID, 9 DID-S, 9 PTSD, and 9 HC were scanned at the UMCG).

Image preprocessing
Image processing steps were carried out using the following software packages: FMRIB Software Library (FSL (15), http://fsl.fmrib.ox.ac.uk, v5.0.10), Statistical Parametric Mapping (SPM (16), v12, www.fil.ion.ucl.ac.uk/spm/) and Advanced Normalisation Tools (ANTS, http://stnava.github.io/ANTs/, 2.2.0). Due to a technical problem in functional MRI acquisition the first step of image processing was to apply a denoising script based on FSL MELODIC (17). After this treatment, functional images were realigned to adjust for head motion (FSL mcflirt) and voxel intensities corrected for slice timing (FSL slicetimer). ICA-AROMA ((18,19) v0.4.3, htTIS://github.com/maartenmennes/ICA-AROMA) was then used to identify and filter motion related signal components. A single concatenated spatial transformation was applied to correct for EPI distortion and move to a standard space based on the T1w anatomical scan. This was composed of three registrations as follows: First, an affine boundary based registration (20), was conducted between the mean EPI and the T1w image to align these images (FSL flirt). Second, these results were used to initialise a non-linear unwarping of the mean EPI. This step used an intensity-inverted T1w image and restricted deformations to the phase encode direction affected by EPI distortions (21). Third, each subject’s T1w anatomical image was nonlinearly registered to MNI152 2mm space (ANTS ANTSregistrationSyN.sh). The final registration was a composition of steps 1-3 to unwarp the fMRI images and bring them into standard space. Before statistical analysis an 8 mm full-width-half-maximum Gaussian spatial smoothing was applied. The non-linear unwarping of the functional images was required to correct for susceptibility-induced geometric distortions and thus obtain a good registration to T1w data in the absence of field map data, or images with orthogonal phase-encoding directions (see Wang and colleagues (21)).

MASK
We created a mask (see Supplementary materials 1) to be able to apply multiple comparison correction for a smaller volume of specific interest. This mask was created based on the meta-analysis from Owen and colleagues (22) who reported six regions of interest (ROI) related to neural activity underlying the n-back, which were defined a priori. These ROIs were all part of the PPN and related to WM: dorsal cingulate/medial premotor (SMA) (BA 32, BA 6); dorsolateral prefrontal (BA 46, BA 9); ventrolateral prefrontal (BA 44); frontal pole (bilateral: BA 10); medial posterior parietal (BA 7); and inferior parietal lobule (bilateral: BA 40). ROIs were constructed using a mask with a 10mm spherical radius around coordinates specified in the meta-analysis (22) and collated in one single mask that was applied to the data using a threshold of p<0.005 uncorrected.

FIGURE AND TABLE LEGENDS
Table S1: Demographic and clinical characteristics of the participants
Table S1 presents descriptives by study group alongside omnibus tests for the effect of group. Where the omnibus effect is significant, post-hoc results are indicated by superscript letters. This is a compact letter display such that groups which do not share a letter significantly differ from each other p<0.05 in the post hoc tests. Participants were genuine dissociative identity disorder (DID-G), DID simulating healthy controls (DID-S), post- traumatic stress disorder (PTSD) and their paired Healthy Controls (HC). Note that PTSD and HC subjects make up the paired non-simulating control group. Age is treated as normally distributed, ‘Mean (S.D.)’ descriptives are provided with the result of an one-way ANOVA. Years in full time education is treated as categorical with ‘frequency (percentage%)’ descriptives provided alongside a permutation test. Remaining variables were treated as non-normal continuous: ‘Median [Lower Quartile, Upper Quartile]’ descriptives are provided alongside a Kruskall-Wallis omnibus test. Post-hoc tests for questionnaires were Dunn tests with Holm-Bonferroni adjustment for multiple comparisons. 

SUPPLEMENTARY MATERIAL 2

Study considerations regarding the Trauma and Fantasy Model
According to the trauma model (7,23–25), DID is the most severe of trauma-related psychiatric disorders, being on the far end of PTSD. This model postulates that the experience of early childhood traumatization and high levels of stress are related to cognitive deficits. However, the alternative fantasy or socio-cognitive (non-trauma-related) model states that DID can easily be simulated in motivated individuals (26). The most replicated difference between DID and simulating controls is a deficit in cognitive processing in DID for memory and reaction times in general (27–29), but identity state-dependent neural correlates of these differences remain unexplored. It is therefore important to investigate identity state-dependent WM functioning in DID in comparison to WM functioning in DID simulating controls as well as in healthy controls and individuals with PTSD.
        According to the trauma model individuals with DID are expected to resemble individuals with PTSD and to differ from DID simulating subjects. Specifically, it can be hypothesized that WM abnormalities are mainly present in TIS while NIS displays a higher level of integrative capacity and mental efficiency (30) and would therefore be more similar to healthy controls. The expectation that WM is most abnormal in TIS in genuine DID is based on the premise that emotion regulation highly depends on WM (31) and that TIS is a hyper-aroused identity state under-modulating emotion (32). According to the trauma model, but not the fantasy model, DID simulating controls are expected to be unable to mimic these abnormalities.

Trauma versus Fantasy model of DID
According to the trauma model behavioural and brain activation differences between NIS and TIS were expected. More specifically, neural activation patterns and behavioural performance in the TIS of DID-G would be negatively affected. Our study confirmed these ideas. The overall picture of neural activation patterns as shown in Fig. 2 is in line with the behavioural data, hypothesis one and the trauma model for DID. It may also be argued that both NIS and TIS are affected in DID-G in light of previous studies showing impaired WM related to dissociation (33–36). This impaired functioning in both NIS and TIS in DID is also a general hypothesis of the Theory of Structural Dissociation of the Personality (30,37). This theory also hypothesizes that the integrative capacity of individuals with DID is lower, particularly in stressful situations, than in mentally healthy individuals. Furthermore, studies have reported trauma-related hypo-activation of regions involved in attention and working memory in PTSD (38–41). We did not find support for the hypothesis where we hypothesized equal or enhanced WM performance and increased neural PPN activation in the NIS of DID as compared with healthy controls (12).
        Opposing the fantasy model for DID, we expected differences in behavioural performance and neural activation patters between genuine DID and DID simulating controls. Regarding the behavioural performance DID simulating controls were not able to fully enact reaction time performance, but completely failed to simulate the rate of omission errors. Increased brain activation was found for the within group comparisons, where the simulated TIS of the DID-S group showed increased brain activation as compared to its simulated NIS. With regards to the between group comparison, we found that the TIS and the NIS of the DID-S group showed increased activation in WM related brain areas as compared to the TIS and NIS of the DID-G respectively. The inability to enact behavioural and neural responses found in our study is in line with previous studies showing deficits in cognitive processing in DID compared with simulating controls (27–29) and studies showing differences in neural activation patterns between diagnosed DID patients and DID simulating healthy controls (24,32,42–44). Taken together, these studies and the present study suggest that mentally healthy controls are unable to simulate crucial patterns in DID, which contrasts with a core hypothesis of the fantasy model of DID. Based on this evidence we propose that future research does not need to include a DID simulating control group (45).
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