
Supplementary table 1: Phenotypic details, variant information and presence of the gene on commercial gene panels for the 14 probands with identified likely pathogenic or pathogenic 

variants 

Gene PACS2 NSUN2 CACNA1A del 6q21-

22.31 

TDP2 del 9q34.11 NEXMIF SCN1A SCN1A CHD2 KDM6B NUS1 ALDH7A1 TANGO2 CTCF SYNGAP1 

Patient Identifier 784 922 952 1165 1218 1229 1239 1260 1328 1344 1348 1356 1621 1625 1703 1728 

                 

Sex male male female male female female female female female female male female male female male female 

Age (years) 24 27 23 49 21 23 34 24 30 27 31 24 23 21 22 38 

Family History  
   

 
 

 
          

Consanguinity No Yes (parents 

are cousins) 

No Yes (parents 

are cousins) 

Yes (parents 

are cousins) 

No No No No No No No Yes (maternal 
great-grand-

mother and 

paternal 
grandmother 

were cousins) 

No No No 

Family history of epi-

lepsy 

No No Father and pa-
ternal half-sis-

ter affected 

Paternal aunt 
and father’s 

cousin and 

aunt 

No, but 
brother has se-

vere intellec-

tual disability 

No No No No No No No Father and pa-
ternal aunt af-

fected 

No No Monozygous 

twin affected 

Risk factors 

   
 

 
 

          

Prenatal problems No No No No No No No No No No No No No No No No 

Perinatal problems No No No Forceps Cyanosis after 

birth 

No No No No No No No Breech posi-

tion, cyanosis 

after birth 

Suction cup No No 

Spontaneous 

birth/caesarean sec-

tion 

Spontaneous Caesarean sec-

tion (planned, 
triplets, other 

two are 

healthy) 

Spontaneous Spontaneous Spontaneous Spontaneous Spontaneous Spontaneous Spontaneous Unknown Spontaneous Unknown Emergency 

caesarean sec-

tion 

Spontaneaous Unknown Spontaneous 

Premature birth 32 weeks 36 weeks No No No No No No No No No No No No No No 

Postnatal intensive 

care 

No Yes No No No No No No No No No No No No No No 

Febrile seizures No No Yes (multiple 

simple febrile 
seizures, age 

unknown) 

Yes (18 

months) 
No No Yes (single fe-

brile seizure, 

age unknown) 

No Yes (febrile 

seizures from 
6 mths-6 yrs, 

1/8 weeks), 

different from 
epileptic 

spasms 

No No No No No No No 

Meningitis/ 

Encephalitis 

No No No No No No No No No No No No No No No No 

Traumatic brain in-

jury 

No No No No No No No Yes No No No No No No No No 

Other neurological 

conditions 
No No No No No No No No No No No No No No No No 

Epilepsy  

   
 

 
 

          

Age of onset (years) 0 2 2 4 14 10 2.5 0.3 0.5 3 18 3 0.1 17 11 2.5 

Epilepsy type/location  Focal Generalized Generalized Unknown Unknown Multifocal Generalized Multifocal Multifocal Generalized Generalized Multifocal Generalized Generalized Focal, right 

temporal lobe 

Generalized 
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Epilepsy syndrome 
 

LGS 
 

 
 

 
    

JME CSWS 
   

Doose syn-

drome 

Seizure types  

   
 

 
 

          

Semiology I Generalized 

atonic seizures 

Unknown on-

set tonic sei-

zures 

Absence sei-

zures 

Myoclonic-

atonic seizures 

Unknown on-

set behavioral 

arrest seizures 

Unknown on-

set tonic sei-

zures 

Absence GTCS Focal aware 

motor seizures 
(versive sei-

zures) 

Absence sei-

zures 

Myoclonic 

seizures 

FIAS (dyscog-

nitive sei-

zures) 

Generalized 

tonic seizures 

Absence sei-

zures 

FIAS (dialep-

tic/automotor 

seizures) 

Myoclonic-

atonic seizures 

Semiology II FIAS Unknown 
origin behav-

ioral arrest 

GTCS Myoclonic 

seizures 

Unknown 
atonic/tonic 

seizures 

Focal aware 
motor seizures 

(versive sei-

zures) 

Myoclonic 

seizures 

 
Epileptic 

spasms (sei-

zure free since 

the age of 6 

years) 

GTCS GTCS GTCS GTCS GTCS FBTCS Absence with 
eyelid myo-

clonia 

Semiology III FBCTS Epileptic 

spasms 

 
GTCS FBTCS Unknown on-

set behavior 

arrest 

  
FBTCS 

       

Age at last seizure 

(years) 

21 Ongoing Ongoing Ongoing Ongoing 19 Ongoing 22 Ongoing 26 20 13 Ongoing 21 21 15 

Seizure free for > 1 

year 
Yes No No No No Yes No Yes No No Yes No No No No Yes 

Frequency (per 
month, over the last 

three month) 

0 45 6 3 15 0 3 0 30 0 0 Ongoing 

ESES 

0.3 0 0 0 

Status epilepticus  

   
 

 
 

          

Type and frequency None None None None None None None None Focal status 

epilepticus 

Absences sta-

tus epilepticus 
None ESES, every 

night  
Several Absence status 

epilepticus 
None None 

Age (years) 
   

 
 

 
  

29 23 
 

Ongoing Last at 21 17 
  

Diagnostic tests 

   
 

 
 

          

Age at EEG (years) 24 21 23 44 14 19 31 22 29 23 25 20 21 19 22 35 

Non-epileptic abnor-

malities  

Mild encepha-

lopathy 

Severe en-

cephalopathy 

Mild encepha-

lopathy 

Mild encepha-
lopathy, left 

lateral cerebral 

dysfunction 

None Moderate en-

cephalopathy 

Moderate en-
cephalopathy, 

right lateral 

cerebral dys-

function 

None Moderate to 
severe enceph-

alopathy 

Mild encepha-

lopathy 

None None Moderate en-

cephalopathy 

Moderate en-

cephalopathy 

Right tem-
poral cerebral 

dysfunction 

Mild encepha-

lopathy 

Interictal epileptiform 

discharges (localiza-

tion, frequency)  

None Generalized 

sharp-slow-
wave com-

plexes (2.5/s). 

Generalized 
sharp waves 

with bifrontal 

and frontopo-

lar maximum 

Generalized 

spike-waves 
complexes 

with bifrontal 

maximum 

Generalized 

spike-wave 

complexes 

Bifrontal 

(right>left) 
sharp waves, 

temporal sharp 

waves with 
bifrontal and 

bioccipital 

spread 

Bifrontal 

sharp waves 

Generalized 

poly-spike 
wave (right 

temporal max-

imum). Right 
temporal sharp 

wave and 

poly-spike 
wave. Breach 

rhythm right 

temporal. 

Generalized 

sharp waves, 
left temporal 

seizure onset 

Sharp waves 

left central, 
seizure onset 

zone both 

frontal and 

frontocentral 

Generalized 

spike waves 
complexes 

with bifrontal 

maximum 

None Repetitive, 

left-hemi-
spheric sharp 

waves with 

maximum at 
F3, P3, and 

T3, increased 

in sleep stages 
3 and 4 (80% 

of EEG). Sin-

gle sharp 
waves also in 

wakefulness 

Generalized 

spikes waves 
with bifrontal 

maximum 

Generalized 3 

Hz spikes 
wave com-

plexes, poly-

spikes 

None Generalized 3 

Hz spikes 
wave com-

plexes 
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Photic stimulation 

(Waltz et al 1992) 

No effect NA Photoparoxys-
mal reaction 

grade IV 

No effect NA NA NA Photoparoxys-
mal reaction 

grade IV 

NA No effect NA NA NA NA Photic driving No effect 

Hyperventilation ef-

fect  

No effect NA No effect No effect No effect No effect Increased fre-
quency of 

sharp waves 

No effect No effect No effect No effect No effect NA NA No effect No effect 

Age at MRI (years) 17 2.75 21 44 13 15 31 22 Unknown 18 18 5 NA 19 20 Childhood 

Results  Right me-

siotemporal 

cystic lesion, 

suspicious of a 

ganglioglioma 

Normal Normal Nonepileptic 

abnormality: 

non-specific 

white matter 

lesions bilater-

ally 

Normal Normal Nonepileptic 

abnormality: 

Arachnoid 

cyst right tem-

poral with dis-

placement of 
the right tem-

poral pole, 

hippocampus 

and amygdala 

Normal Normal Nonepileptic 

abnormality: 

Pinealis cyst 

Normal Nonepileptic 

abnormality: 

Left lateral 

cystic tha-

lamic lesion 

NA Nonepileptic 

abnormality: 

Lacunar defect 

in the right 

thalamus. 

Small calcifi-
cations at the 

tentorium on 

the right and 
at the falx cer-

ebri frontal 

without patho-

logical value. 

Normal Normal 

Antiseizure 

medication 

  
 

 
 

          

Antiseizure medica-

tions tried 

LTG PB, VPA, 

VGB, Nitraze-

pam, PHT, 
ESM, TPM, 

PRM, LTG, 

LEV, ZNS, 
PER, BRV, 

ZNS, CLZ, 

Petinutin, 

MSM, ZNS 

VPA, ESM, 

BRV, TPM, 

PER, LEV, 

LTG 

PHB, CZP, 

PHT, PRM, 

VPA, LEV, 

TPM, LCM 

LTG, ZNS, 

BRV, OXC, 

ESL, LEV, 

STM, VPA 

TPM, OXC, 

LEV, LCM, V 

LCM, VPA, 

ZNS, TPM, 

LEV, BRV, 

PER 

BR, PB, LTG, 

VPA, LEV, 

ZNS 

PB, CLB, 

ESM, MSM, 

LTG, AZA, 
VGB, CBZ, 

PHT, PRM, 

TPM, LEV, 
STM, RUF, 

LCM, PGB, 

ZNS, BR, 

VPA, STP 

STM, LCM, 

LEV, PER, 

LTG, VPA 

OXC, LTG, 

TPM, VPA 

STM, VPA, 

CLB, ESM, 

LTG, PHT, 
MSM, TPM, 

GBP, LEV, 

ZNS, CLZ 

VPA LTG, BRV, 

LEV, VPA 

LTG, LEV, 

LCM, BRV 

PB, ESM, 

VPA 

Pharmacorefractory No Yes Yes Yes Yes No Yes No Yes Yes No No No Yes Yes No 

Responsive on these 
antiseizure medica-

tions 

LTG NA VPA NA None LTG None VPA None Unknown VPA Unknown VPA VPA BRV VPA 

Comorbidities 

   
 

 
 

          

Psychiatric disorders  None None Depression Visual and 
acoustic hallu-

cinations on 

topiramate 

None Autistic fea-

tures 

Psychobehav-
ioral side ef-

fect with per-

ampanel 

Aggressive 
behavior, psy-

chosis on zo-

nisamide 

Behavioral 
disorder, au-

tistic traits 

None Autistic spec-

trum disorder 

None None None Early child-

hood autism 

Organic be-
havioral disor-

der 

Age of onset (years) 
  

21 44 
 

1 31 19 NA 
 

NA 
   

NA Unknown 

Status at last follow 

up (remitted, persis-

tent, unknown) 

  
Remitted Remitted 

 
Persistent Remitted Remitted Persistent 

 
Persistent 

   
Persistent Persistent 

Therapy 
  

Psychother-

apy, antide-

pressant 

Withdrawal of 

topiramate 

 
None Withdrawal of 

perampanel 

Risperidone, 

withdrawal of 

zonisamide 

Citalopram 
 

Risperidone 
   

None Opipra-

mol/risperi-
done, now: 

Clonazepam 
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Other comorbidi-
ties/organ involve-

ment 

Scaly exan-
thema of un-

clear etiology, 

hallux valgus 

Dyskinetic 
cerebral palsy, 

short stature, 

microcephaly, 
nephrocalcin-

osis, kidney 

stones in in-
fancy, leuko- 

and thrombo-

cytopenia 
most likely in-

duced by 

mesuximide 

Migraine, cer-

ebellar ataxia 

chronic viral 
hepatitis C, 

hemophilia A 

(factor VIII re-
sidual activity 

approx. 4-

5%), diabetes 

mellitus type 2 

Arthrogrypo-

sis 

secondary mi-
crocephaly, 

cholelithiasis 

Chronic aller-
gic asthma, 

acquired left 

facial nerve 
paresis, punc-

ture of the 

right temporal  
arachnoid cyst 

at age 6 years 

Ataxia, scolio-
sis with surgi-

cal treatment 

Hypothyroid-
ism, steatosis 

hepatis, ob-

structive sleep 

apnea 

  
Right-sided 

renal agenesis, 

celiac disease 

 
Suspected 
congenital 

myasthenia 

with com-
pound hetero-

zygous vari-

ants of uncer-
tain signifi-

cance in the 

ARGN gene, 
mild sensori-

neural hearing 

loss, phonetic-
phonological 

disorder, oro-

facial myo-
functional dis-

order, latent 

hypothyroid-

ism 

Microcephaly, 
slim statue 

with long ex-

tremities and 
joint hypermo-

bility, pneu-

monia age 4 
years (inten-

sive care) 

 

Intellectual de-

velopment  

  
 

 
 

          

Age of onset develop-

mental delay (years) 
0.25 0 4 8 0 1 1 0.3 2 0 0 3.5 0.1 3 0.75 2.5 

Neonatal/childhood 
   

 
 

 
          

Intellectual develop-

ment until first sei-

zure  

NA Delayed Normal Normal Delayed Delayed Delayed Normal Normal Delayed Delayed Normal Normal Delayed Delayed Normal 

Intellectual develop-

ment after onset of 

seizures 

Delayed Regression Delayed Delayed No further al-

teration 
Delayed No further al-

teration 
Delayed Delayed No further al-

teration 

No further al-

teration 
Regression Delayed No further al-

teration 

No further al-

teration 
Regression 

Milestone: Verbal 

ability (age first 

words) 

NA NA NA NA NA 1.5 4 NA 2 NA NA 1.25 NA 3.4 NA NA 

(School) education / 

graduation 

Secondary 

school 
NA Regular pri-

mary school, 

then special 

school 

Special school Special school Special school Special school Special school Special school Special school Special school Special school None Regular 

school until 

age 15 years, 
afterwards 

special school 

Special school Special school 

Learning difficulties Reading, writ-
ing and arith-

metics with 

limitations 

No reading, 
writing and 

arithmetics 

Basic writing 
and reading, 

arithmetics 

with numbers 

<20 

Basic writing 
and reading, 

no arithmetics 

Speaking 
word by word 

without under-

standing con-
tent, writing 

simple words 

in print, count-

ing to 10 

No reading, 
writing and 

arithmetics 

No reading, 
writing and 

arithmetics 

No reading, 
writing and 

arithmetics 

No reading, 
writing and 

arithmetics 

No reading, 
writing and 

arithmetics 

No reading, 
writing and 

arithmetics 

Deficits in 
spatial-con-

structive abili-

ties, non-ver-
bal memory 

and visual-

spatial 
memory, de-

tained execu-

tive function 

No reading, 
writing and 

arithmetics, 

amnestic 
memory defi-

cits 

Dyscalculia Reading and 
writing rudi-

mentary, arith-

metic with 

numbers <10 

No reading, 
writing and 

arithmetics 
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Current verbal ability  Regular lan-
guage produc-

tion and com-

prehension 

Very limited 
language pro-

duction (3-4 

words) 

Good lan-
guage compre-

hension, 

speaking 
slowly and 

with limited 

vocabulary 

Good lan-
guage compre-

hension, 

speaking 
slowly and 

with limited 

vocabulary 

Good lan-
guage compre-

hension, 

speaking 
slowly and 

with limited 

vocabulary 

Basic lan-
guage compre-

hension, very 

limited lan-
guage produc-

tion (3-4 

words)  

Short sen-
tences, severe 

speech impair-

ment 

Basic lan-
guage compre-

hension and 

interaction 

Basic lan-
guage produc-

tion and com-

prehension 

Slow and 
simply struc-

tured language 

Good lan-
guage compre-

hension, lan-

guage produc-
tion: one-word 

sentences, 

minimal vo-
cabulary: yes, 

no, mom, dad 

Simply struc-

tured language 

Basic lan-
guage compre-

hension and 

interaction 

Simply struc-

tured language 

Can under-
stand slow 

speech, stut-

tering, some-
times chanting 

speech 

Basic lan-
guage produc-

tion and com-

prehension 

Severity of intellec-

tual disability 

Mild Profound Moderate Moderate Moderate Severe Severe Moderate Profound Severe Moderate Moderate Profound Mild Mild Severe 

IQ and age of testing 

(years) 

NA NA NA NA 52-65 (6.6) NA NA NA "below nor-

mal" (6) 

NA NA NA NA 76 (13) 60-70 (un-

known) 

NA 

Motor development  

   
 

 
 

          

Age of regression (if 

applicable)  
NA 0 8 8 0 1 1 0.4 2 0 0 3 0 3 0.75 2.5 

Neonatal/ childhood/ 

adult 

   
 

 
 

          

Milestones: Age of 

walking (months) 

NA 20 Normal Normal NA 60 48 NA 18 NA NA 12 Not achieved 11 NA NA 

Current motor disabil-

ities  
None Dyskinetic 

cerebral palsy 

with unsteady 

gait, mostly 

wheelchair-

bound 

Ataxia includ-

ing gait 

Ataxia espe-

cially gait 

(walker de-

pendent) 

Unsteady gait Standing in-

stability, de-

layed fine mo-

tor skills 

Unsteady gait, 

delayed fine 

motor skills 

Ataxia includ-

ing gait 

Gait ataxia, 

delayed fine 

motor skills 

Gait ataxia Small stepped 

gait 

Mild gait and 

stand instabil-

ity and central 

coordination 

disorder 

Sitting with 

corset, stand-

ing with two 

persons as 

support 

Delayed fine 

motor skills, 

reduced mus-

cle strength on 

exertion at age 

15 years 

Unstable gait None 

Neurological exami-

nation  

Mild strabis-

mus divergens 
on the right, 

hyperreflexia 

Lateral gaze 

deviation of 
the right eye, 

can walk a 

few steps 

Saccadic gaze, 

gaze-evoked 
nystagmus to 

both sides, 

bradydiado-
chokinesia bi-

laterally 

Saccadic gaze, 

bradydiado-
chokinesia bi-

laterally 

Duchenne 

gait, unsteady 
gait, no one-

leg stand 

Stereotypical 

hand move-
ments and 

rocking of the 

upper body 

Finger-nose 

test dysmetric 
bilaterally, 

mild postural 

tremor of 
hands, dysdi-

adochokinesia 

bilaterally, ex-
tended gait 

testing not 

possible 

Pronounced 

exophthalmos, 
saccadic gaze, 

finger-nose at-

tempt dys-
metric, ataxic 

gait 

Unsteady gait, 

increased tone 
with spastic-

ity, dysdiado-

chkinesis 

Finger-nose 

and heel to 
shin test 

slightly ataxic, 

gait slightly 

unsteady 

Small stepped 

gait, otherwise 

unremarkable 

Fine motor 

skills limited 
on both sides, 

finger-nose 

test bilaterally 
dysmetric 

dysdiado-

chokinesia, 
gait and stand 

slightly ataxic 

Basic lan-

guage produc-
tion, severe 

spasticity of 

all limbs 

Unremarkable Unsteady ex-

tended gait 
testing, other-

wise unre-

markable 

Not orien-

tated, other-
wise unre-

markable 

Pathogenic 

mutation/phe-

notype 
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Position 14:105834449 

G>A (hetero-

zygous) 

5:6632711 

C>T (homozy-

gous) 

19:13476179 

C>T (hetero-

zygous) 

Del 

chr6:113,970,
857-

119,349,116 

6:24653368 

C>- (homozy-

gous) 

Del 

chr9:127,523,
499-

128,122,472 

X:73963698 

G>A (hetero-

zygous) 

2:166900409 

AG-
GAATCTCT>

- (heterozy-

gous) 

2:165998037 

T>A (hetero-

zygous) 

15:92997300 

G>C (hetero-

zygous) 

17:7852225 

C>T (hetero-

zygous) 

6:117694030 

G>A (hetero-

zygous) 

5:126555970 

TT>- (homo-

zygous) 

22:20055941 

A>G (homo-

zygous) 

16:67611443 

AAAC>- (het-

erozygous) 

6:33443307 

C>T (hetero-

zygous) 

Reference hg19 hg19 hg19 hg38 hg19 hg38 hg19 hg19 hg38 hg38 hg38 hg38 hg38 hg38 hg38 hg38 
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Nucleotide and amino 

acid change 

NM_0011009
13:exon6:c.G6

25A:p.E209K 

NM_017755:e
xon2:c.254+1

G>A 

NM_0011272
21:exon5:c.G7

36A:p.E246K 

NA NM_016614:e
xon6:c.650del

G:p.G217Efs*

7 

NA NM_0010085
37:exon3:c.C6

94T:p.Q232X 

NM_0013539
48:exon12:c.1

813_1822del:

p.R605Cfs*15  

NM_0012024
35:exon25:c.4

476+1A>T 

NM_001271:e
xon30:c.G378

2C:p.W1261S 

NM_0010804
24:exon19:c.C

4357T:p.R145

3C 

NM_138459:e
xon3:c.542-

1G>A 

NM_001182:e
xon12:c.1054_

1055del:p.K35

2Gfs*144 

NM_0012831
06:exon7:c.38

1-2A>G 

NM_0013639
16:exon3:c.60

8_611del:p.T2

04Rfs*17 

NM_0011300
66:exon14:c.C

2713T:p.Q905

X 

Variant type Missense 

(known patho-

genic variant, 
CADD score 

26.1) 

Splicing Missense 

(CADD score 

28.9) 

Deletion Truncation Deletion Truncation Truncation Splicing Missense 

(CADD score 

31) 

Missense 

(CADD score 

31) 

Splicing Truncation Splicing Truncation Truncation 

Inheritance Unknown Parents and 
sister hetero-

zygous 

Not present in 
mother, father 

unavailable 

Unknown Parents heter-

ozygous 

De novo (pa-
ternity con-

firmed by trio 

exome) 

De novo (pa-
ternity con-

firmed by mi-

crosatellite 

maker panel) 

Not present in 
father, mother 

unavailable 

De novo (pa-
ternity con-

firmed by trio 

exome) 

Not present in 
mother and 

brother, father 

unavailable 

De novo (pa-
ternity con-

firmed by trio 

exome) 

Unknown Parents not 
available, 

must be heter-

ozygous 

Mother heter-
ozygous, fa-

ther not avail-

able, must be 

heterozygous 

Not present in 
mother, father 

unavailable 

De novo (pa-
ternity con-

firmed by trio 

exome), twin 
sister hetero-

zygous as well 

ACMG interpretation Likely patho-
genic (PS1, 

PM2, PP3) 

Pathogenic 
(PVS1, PM2, 

PM3) 

Likely patho-
genic (PM1, 

PM2, PP2, 

PP3) 

Pathogenic 
(1A, 2A, 2H, 

3B) 

Pathogenic 
(PVS1, PM2, 

PM3) 

Pathogenic 
(1A, 2A, 3A, 

4L) 

Pathogenic 
(PVS1, PS2, 

PM2) 

Pathogenic 
(PVS1, PM2, 

PP5, ?PS1) 

Pathogenic 
(PVS1, PS2, 

PM2, PP5) 

Likely patho-
genic (PM2, 

PM5, PP2, 

PP3) 

Likely patho-
genic (PS2, 

PM2, PP3) 

Likely patho-
genic (PVS1, 

PM2) 

Pathogenic 
(PVS1, PM2, 

PM3) 

Pathogenic 
(PVS1, PM2, 

PM3) 

Likely patho-
genic (PVS1, 

PM2) 

Pathogenic 
(PVS1, PS1, 

PS2, PM2, 

PP1) 

Frequency of epilepsy 

in patients with patho-

genic variants in the 

respective gene 

Seizures typi-

cal 

7% seizures 

(1/11 Abbasi-

Moheb et al. 
American 

Journal of Hu-

man Genetics 
2012;90:847-

855, 0/3 Khan 

et al. Ameri-
can Journal of 

Human Genet-

ics 
2012;90:856-

863) 

Broad pheno-

typic spectrum 

including sei-

zures 

NA Seizures typi-

cal 
NA 83% seizures 

(Stamberger et 

al. Genetics in 
Medicine 

2021;23:363-

373) 

Seizures typi-

cal 

Seizures typi-

cal 

96% seizures 

(Carvill GL, 

Mefford HC. 
CHD2-Re-

lated Neurode-

velopmental 
Disorders. Ge-

neReviews 

January 21, 

2021) 

17% febrile or 

afebrile sei-

zures (1/12 
patients had 

focal seizures 

and 1/12 fe-
brile seizures 

in Stolerman 

et al. Ameri-
can Journal of 

Medical Ge-

netics 
2019;179A:12

76-1286 

Seizures typi-

cal 

Seizures typi-

cal 

75% seizures 

(2/3 in Kremer 

et al. Ameri-
can Journal of 

Human Genet-

ics 
2016;98:358-

362, 4/5 in La-

lani et al. 
American 

Journal of Hu-

man Genetics 
2016;98:347-

357) 

11% (4/38 

Konrad et al. 

Genetics in 
Medicine 

2019;21:2723-

2733) 

84% seizures 

(Holder JL, 

Hamdan FF, 
Michaud JL.  

SYNGAP1-

Related Intel-
lectual Disa-

bility. Gene-

Reviews, Feb 

21, 2019) 

Notes 

   
 

 
 Patient pub-

lished in 

Stamberger et 

al. Genetics in 

Medicine 

2021;23:363-

373 

         

Inclusion of gene 

in simulated gene 

panels 

 
 

 
          

Ambry Genetics Epi-
lepsy Next Panel (ac-

cessed April 22, 2022, 

124 genes) 

No No Yes NA No NA Yes Yes Yes Yes No No Yes No No Yes 

GeneDx Comprehen-

sive Epilepsy Panel 

(accessed May 1, 

2022, 144 genes) 

No No Yes NA No NA Yes Yes Yes Yes No No Yes No No Yes 



Gene PACS2 NSUN2 CACNA1A del 6q21-

22.31 

TDP2 del 9q34.11 NEXMIF SCN1A SCN1A CHD2 KDM6B NUS1 ALDH7A1 TANGO2 CTCF SYNGAP1 

Patient Identifier 784 922 952 1165 1218 1229 1239 1260 1328 1344 1348 1356 1621 1625 1703 1728 

                 

Invitae Neurodevel-
opmental Disorders 

Panel (accessed April 

23, 2022, 241 genes) 

Yes Yes Yes NA No NA Yes Yes Yes Yes No No Yes No No Yes 

Invitae Epilepsy 

Panel (accessed April 

23, 2022, 320 genes) 

Yes No Yes NA No NA Yes Yes Yes Yes No Yes Yes Yes No Yes 

Blueprint Compre-

hensive Epilepsy 

Panel (accessed, April 

23, 2022, 511 genes) 

Yes No Yes NA No NA Yes Yes Yes Yes No Yes Yes Yes No Yes 

Prevention Compre-

hensive Epilepsy and 
Seizure Panel (ac-

cessed April 23, 2022, 

1478 genes) 

Yes Yes Yes NA Yes NA Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Ambry Genetics Neu-

rodevelopmental Next 

Expanded Panel (ac-
cessed April 23, 2022, 

1527 genes) 

Yes Yes Yes NA Yes NA Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

AZA: acetazolamide, BR: bromide, BRV: brivaracetam, CBZ: carbamazepine, CLB: clobazam, CLZ: clonazepam, CSWS: epileptic encephalopathy with continuous spike-and-wave discharges during sleep, ESES: electrical status epilepticus in sleep, ESL: eslicarbazepine, ESM: ethosuximide, 

FBTCS: focal to bilateral tonic-clonic seizure, FIAS: focal impaired awareness seizure, GBP: gabapentin, GTCS: generalized tonic-clonic seizure, JME: juvenile myoclonic epilepsy, LCM: lacosamide, LEV: levetiracetam, LGS: Lennox Gastaut syndrome, LTG: lamotrigine, MSM: mesuximide, 

NA: not available/applicable, OXC: oxcarbazepine, PB: phenobarbital, PER: perampanel, PGB: pregabalin, PHT: phenytoin, PRM: primidone, RUF: rufinamide, STM: sultiam, STP: stiripentol, TPM: topiramate, VGB: vigabatrine, VPA: valproate, ZNS: zonisamide 

 

 


