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Antibodies
Antibodies used

The analysed type of tissue is very rare and the sample size in the present manuscript (9 individual TLE samples and 10 Control samples) was

determined largely by the availability of human brain samples which are either derived from surgical resection of brain tissue with particular

pathology report or from post-mortem brain with low post-mortem interval (range: 1- 6h). The sample size is determined sufficient as it
provides equal representation of both sexes for TLE and control samples as well as provides a good representation for different ages of TLE
patients as well as epilepsy debut. Therefore, the sample size was determined sufficient to elucidate disease specific characteristics while
taking into account individual variation of patients.

During cell type annotation of Smart-seq2- and 10X Chromium- derived single nucleus RNA-sequencing data, nuclei expressing genes

indicative of a glial cell identify were removed from further analysis as they were considered contaminants to the neuronal population of

interest. Furthermore, nuclei were excluded from further analysis as doublets which showed expression of marker genes indicative of mixed

cellular identities (e.g. neuronal and astrocytic).These exclusion criteria were pre-established on the basis that nuclei were isolated based on
NeuN expression, thus targeting neuronal populations exclusively. Gene expression of non-neuronal cells as well as of mixed cellular identities
were pre-defined to be a result of isolation impurity and therefore removed.

Due to availability of the tissue, 10X derived sequencing libraries were generated from one nuclei isolation and FACS sorting. For TLE1 which
was also analyzed by Smart-seq2, single nuclei RNA-sequencing libraries were generated from nuclei isolated during six different FACS
isolations of which nuclei from all Smart-seq2 plates could be amplified. Thus, the entire Smart-seq2 data set comprises of six replicates of
nuclei isolation from the same brain sample using both gpSox6 and mainly rbSox6 antibodies in combination with NeuN-488.

For 10X libraries, each brain specimen was FACS sorted and nuclei were collected. For 10X libraries, due to the limited availability of the tissue,
each brain specimen was FACS sorted and nuclei were collected once. However, in total, 19 sorts and 10X reactions were performed for TLE
and control samples combined.

We used in silico randomization such as random subsampling of fraction of cells, the description of subsampling is provided in the Methods

part.

n.a.

The overall goal of this study is to decipher transcriptional alterations and novel subtype-specific changes in TLE. In order to perform such
analyses, the identity of each sample regarding TLE or control needed to be available.

mNeuN-Alexa488: Cat.nr: MAB377X, Clone: A60. Lot nr.: 2736529 Vendor: Milipore. 1:2000.

rabbit-Sox6: Cat.nr: ab30455 Clone: polyclonal. Lot nr.: n.a. Vendor: Abcam. 1:2000.

Normal Rabbit IgG Isotype Cat.nr: Control: AB-105-C; polyclonal rabbit IgG. Lot nr.: ER 1517081 Vendor: R&D Systems. 1:1000.

Mouse IgG1 $ Isotype Control: 554121; Clone MOPC-21; Vendor: BD Pharmingen. 1:1000.

guinea pig-Sox6: Clone: monoclonal, amino acids 445–497 of mouse Sox6. 1:2000. gift from Prof. Dr. Michael Wegner, Institut fu #r
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Validation

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Biochemie, FAU Erlangen-Nu #rnberg. Reference publication: Stolt,C.C. et al. 2006, Dev. Cell

For all primary antibodies used, the initial validation method used is flow cytometry. If publications for sorting strategies on human
nuclei were available, they were used in order to reproduce corresponding sorting populations. If no gating reference was available,
isotype controls were used to define unspecific staining (e.g. rabSox6).

For the conjugated MAB377X, the unconjugated IgG1 $ Isotype Control 554121 was used in addition to reference publications to
approximate background fluorescence. In general, MAB377X stained nuclei consistently yielded two clear and distinct populations of
NeuN- and NeuN+ populations.

Following this, the gating strategy was validated by collection of different bulk nuclei fractions. Following RNA extraction, Smart-seq2
and Illumina library preparation was performed on 150pg input RNA for each of the populations and generated libraries were
subjected to RNA-sequencing. Evaluation of expression of key marker genes demonstrated the enrichment of inhibitory neurons in
the NeuN+Sox6+ fraction compared to the NeuN+ fraction, as well as enrichment of neuronal genes in the NeuN+ fraction as
opposed to NeuN-. It also confirmed expression of NeuN and Sox6 in the expected nuclei fractions.

mNeuN-Alexa488 MAB377X: Reference for Validation is Lake, B. et al. 2016 Science supplementary figure 1a. PMID: 27339989

for additional references and data sheet see: https://www.merckmillipore.com/SE/en/product/Anti-NeuN-Antibody-clone-A60-Alexa-
Fluor488-conjugated,MM_NF-MAB377X#anchor_REF

Additional reference for using MAB377X for flow cytometry on human nuclei : Luo, C. 2017 (Science): PMID: 28798132

guinea pig-Sox6: Reference for alidation of the antibody is Kozlenkov, A. 2015. NAR. Staining of cells was performed as described in
Kozlenkov, A. 2016 and the staining was validated by the reproduction of a similar FACS profile as in Kozlenkov et al. 2016 in Fig. 1c.
PMID: 26612861

rabbit-Sox6: Validation was done by including a rabbit isotype antibody (AB-105-C) to assess non-specific staining in the target
sample. The rabbit isotype was used to set the gate to discriminate between Sox6+ and Sox6- populations.

For additional references for this antibody used in IHC plus data sheet see: https://www.abcam.com/sox6-antibody-ab30455.html

Mouse IgG1 $ Isotype Control: 554121

for application details provided by the manufacturer see: https://www.bdbiosciences.com/us/reagents/research/antibodies-buffers/
cell-biology-reagents/isotype-controls/purified-mouse-igg1-isotype-control-mopc-21/p/554121

Reference provided by the manufacturer: https://www.bdbiosciences.com/us/reagents/research/antibodies-buffers/cell-biology-
reagents/isotype-controls/purified-mouse-igg1-isotype-control-mopc-21/p/554121

Normal Rabbit IgG Isotype AB-105-C

for application details provided by the manufacturer see: https://www.rndsystems.com/products/normal-rabbit-igg-control_ab-105-
c

Application references provided by the manufacturer: https://www.rndsystems.com/products/normal-rabbit-igg-control_ab-105-
c#product-citations

Population characteristics such as sex, age, disease status etc are provided in the Methods part. The selected human
specimens represent different ages (18-55y) as well as varying onset of epilepsy while equally representing both sexes. In
addition, the vast majority (except for TLE5) showed hippocampal sclerosis with either abnormality or potential FCD detected
by MRI. The control specimens also represent both sexes equally and aim to have as low as possible PMI for best
comparability to the freshly isolated TLE samples.

Postmortem human samples are derived from Human Tissue Brain Bank – Semmelweis University, biopsies are derived from

from surgical operations performed at Departments of Neurology and Neurosurgery at Rigshospitalet

Ethical Committee in the Capital Region of Denmark (H-2-2011-104)

Human Tissue Brain Bank – Semmelweis University (HBTB) for brain autopsy and use of material and clinical information for

research purposes based on the permission No. 6008/8/2002 and No. 32/1992/TUKEB authorized by the Committee of
Science

and Research Ethics of the Ministry of Health, Hungary and the Regional Committee of Science and Research Ethics of

Semmelweis University




