LETTERS/COMMENTARY

Association Analysis of BRD2 (RING3)

and Epilepsy in a Dutch Population

To the Editors:

The region between HLA-DQ and HLA-DP on 6p21
shows linkage to various syndromes within the idiopathic
generalized epilepsy (IGE) spectrum, in particular to juve-
nile myoclonic epilepsy (JME) and visually sensitive syn-
dromes (Greenberg et al., 1988; Durner et al., 1991; Weiss-
becker et al., 1991; Sander et al., 1997; Greenberg et al.,
2000). Within this region, the gene BRD2 (bromodomain
containing 2) is a good positional candidate and three asso-
ciation studies using markers in BRD2 have been published
to date. The first is a study from the United States, which
reported association with familial JME in patients of un-
certain ethnic origin (Greenberg et al., 2000). The second
study reported association between markers in the BRD2
region and photoparoxysmal response (PPR) in German in-
dividuals, 59% of whom also had IGE. However, for SNPs
that were typed in both studies, the associated alleles were
alternative ones. A multicenter study subsequently typed
an SNP (rs3918149) in the promoter that had been reported
in the American study, in JME patients from five European
populations and found significant association in Irish and
British patients, but not in Germans (Cavalleri et al.,
2007).

We have further investigated the SNP markers
(rs188254, rs206781, and rs516535) in the 3’-end of
the BRD2 gene that showed the strongest association in
the study with German individuals presenting with PPR.
The SNPs were typed in a Dutch sample comprising 159
individuals with IGE, of whom 102 had JME and in 360
unrelated blood bank controls. For 33 patients, PPR or
photo-sensitive epilepsy (PSE) was established, 71 were
tested but were negative, while there was no information

about visual sensitivity for 55 patients. Tagman assays
(Applied Biosystems, Foster City, CA, U.S.A.) were
available for all three SNPs (assay ID C_1024346"20,
C_1024338_10, C_1024346_20), and the analysis was
carried out according to the manufacturer’s specifications.

We found no significant difference between the allele
frequencies in cases and controls for either of the mark-
ers (p-values >0.05; Table 1). For comparison, we have in-
cluded the results from the previous two studies with those
SNPs. In Table 2, the analysis is split into individuals with
and without JME. Again, no significant differences were
found.

Power to detect association at the level of « = 0.01 in
this study was around 55% if genotype relative risks were
2.0 in a dominant model. Had the risk been as high as 6,
as reported by Pal et al. (2003) for their multilocus hap-
lotype, the power would have been well above 90%. If
a mutation in BRD?2 or its surrounding genes specifically
causes PPR or epilepsy with PPR, this may have under-
powered our study relative to samples consisting solely of
JME patients—who have PPR more often—or of individ-
uals selected for PPR. Our study, therefore, does not con-
tradict the earlier findings, but neither can it support the
hypothesis that BRD2 or another gene in its neighborhood
is involved in IGE or JIME.

In summary, association between JME or PPR and the
3" end of BRD2 has been found with alternative alleles in
different studies, and some populations have shown asso-
ciation with the promoter region, which is in low linkage
disequilibrium with the 3" end. Replication for both regions
failed in some samples. Together, these results suggest the
BRD?2 region is involved in JME, or possibly in visual

Table I. Comparison of allele frequencies in cases and controls in two published studies and this study

SNP Pal® (2003) Lorenz® (2006) This study p-Value, this study
Cases (20) Controls (n.a.) Cases (187) Controls (666) Cases (159) Controls (360)

rs516535_C 0.48 0.31 0.37 0.44 0.40 0.37 0.37

rs206781_T 0.70 0.65 0.56 0.63 0.60 0.58 0.68

rs188245_G n.tt n.t 0.53 0.46 0.48 0.52 0.33

9Pal et al. (2003).
bLorenz et al. (2006).
‘n.t., not tested.

Note: p-Values are for allele frequency differences between cases and controls in this study.
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Table 2. Comparison of genotype frequencies in
different phenotypes (with percentages)

IGE/ Total no. Controls p (case—
SNP not JME JME of cases (%) (%) control)
rs516535
cC 21 33 54 (37) 130 (41) 0.63
CcT 28 39 67 (46) 133 (42)
TT 10 16 26 (18) 51 (16)
rs206781
GG 13 15 28 (19) 66 (20) 0.88
GA 21 44 65 (43) 135 (42)
AA 26 32 58 (38) 121 (38)
rs188245
AA 19 26 45 (31) 85 (26) 0.57
GA 24 37 61 (42) 145 (44)
GG 15 25 40 (27) 96 (29)

Note: p-Values are given for genotype frequency compar-
isons between all cases and controls.

sensitivity, but they are still inconclusive about which gene
and what phenotype.
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study.

C.d.K. and B.K. are supported by The Netherlands
Organisation for Health Research and Development
(ZonMW), Vidi grant number: 917.66.315; D.T. is sup-
ported by FP6 with a Marie Curie Chair. The work was
also supported by grant no. 04-08 from the Dutch Nation-
aal Epilepsie Fonds to B.K. D.P. has a Ter Meulen Fund
fellowship 2007/TMF/DA/, and a Netherlands Organiza-
tion for Scientific Research (NWO) Rubicon fellowship
2007/02470/ALW.

Carolien G.F. de Kovel*

Dalila Pinto*

Gerrit J. de Haant

Dorothée G. Kasteleijn-Nolst Trenité*}
Dick Lindhout*

Bobby P.C. Koeleman*

*Complex Genetics Section
Department of Medical Genetics
University Medical Centre Utrecht
Utrecht, the Netherlands

1SEIN, Epilepsy Institute Netherlands
Heemstede, the Netherlands

11l Facolta, Universita di Roma “La Sapienza,”
Rome, Italy

REFERENCES

Cavalleri GL, Walley NM, Soranzo N, Mulley J, Doherty CP, Kapoor A,
Depondt C, Lynch JM, Scheffer IE, Heils A, Gehrmann A, Kinirons P,
Gandhi S, Satishchandra P, Wood NW, Anand A, Sander T, Berkovic
SF, Delanty N, Goldstein DB, Sisodiya SM. (2007) A multicen-
ter study of BRD2 as a risk factor for juvenile myoclonic epilepsy.
Epilepsia 48:706-712.

Epilepsia, Vol. 48, No. 11, 2007

Durner M, Sander T, Greenberg DA, Johnson K, Beckmannagetta G, Janz
D. (1991) Localization of idiopathic generalized epilepsy on chromo-
some 6p in families of juvenile myoclonic epilepsy patients. Neurol-
ogy 41:1651-1655.

Greenberg DA, Delgadoescueta AV, Widelitz H, Sparkes RS, Treiman L,
Maldonado HM, Park MS, Terasaki PI. (1988) Juvenile myoclonic
epilepsy (JME) may be linked to the Bf and Hla loci on human
chromosome-6. Am J Med Genet 31:185-192.

Greenberg DA, Durner M, Keddache M, Shinnar S, Resor SR, Moshe
SL, Rosenbaum D, Cohen J, Harden C, Kang H, Wallace S, Luciano
D, Ballaban-Gil K, Tomasini L, Zhou GL, Klotz I, Dicker E. (2000)
Reproducibility and complications in gene searches: linkage on chro-
mosome 6, heterogeneity, association, and maternal inheritance in ju-
venile myoclonic epilepsy. Am J Hum Genet 66:508-516.

Lorenz S, Taylor KP, Gehrmann A, Becker T, Muhle H, Gresch M, Tauer
U, Sander T, Stephani U. (2006) Association of BRDZ pdymorphisms
with photoparoxysmal response. Neurosci Lett 400:135-139.

Pal DK, Evgrafov OV, Tabares P, Zhang FL, Durner M, Greenberg DA.
(2003) BRD2 (RING3) is a probable major susceptibility gene for
common juvenile myoclonic epilepsy. Am J Hum Genet 73:261—
270.

Sander T, Bockenkamp B, Hildmann T, Blasczyk R, Kretz R, Wienker
TF, Volz A, Schmitz B, Beck-Mannagetta G, Riess O, Epplen JT, Janz
D, Ziegler A. (1997) Refined mapping of the epilepsy susceptibility
locus EJM1 on chromosome 6. Neurology 49:842-847.

Weissbecker KA, Durner M, Janz D, Scaramelli A, Sparkes RS, Spence
MA. (1991) Confirmation of linkage between juvenile myoclonic
epilepsy locus and the HLA region of chromosome 6. Am J Med Genet
38:32-36.

Seizure Termination by Sensory Stimulation

To the Editors:

I read with interest the paper by Francisco Javier
Carod-Artal et al. (2007). Epilepsy is generally perceived
negatively as a lifelong incurable disorder and is fre-
quently thought to be a punishment of evil deeds by many
of the tribal people and rural populations in developing
countries.

In our rural population, there are many misconceptions
about the treatment of epilepsy. Many people will carry out
traditional approaches to prevent the recurrence of seizures
in epileptic patients and to terminate an active seizure. To
prevent the recurrence of seizures, patients will sometimes
be advised to wear metal rings or holy threads, or to eat
the flesh of a black crow. However, the eating of bird or
animal products to prevent epilepsy may lead to zoonotic
diseases.

To terminate active seizures, most of our rural epileptic
patients are offered the application of hot needles, or the
giving of a key or hot or cool metal rod. Sometimes they
are also exposed to the odor of onions, chilly powder, or the
inhalation of tobacco dust to terminate the seizures. This
type of sensory stimulation may terminate the seizure by
activating cortico-cortical connections and causing hyper-
polarization around the seizure focus. The mechanisms de-
serve further study to ascertain whether sensory feedback
mechanisms are involved in the termination of an active
seizure.
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It is interesting to recall that the use of setons (threads
drawn through the skin and tightened at times of seizures)
were widely used in the 19th century to terminate seizures,
and this practice was recommended by Hughlings Jackson.
This may have involved the same mechanisms.
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NEXT MONTH IN Epilepsia

The December issue of Epilepsia will feature an Invited
Commentary from Dr. Anne Berg on issues of research de-
sign and data analysis, particularly relevant to difficulties
that arise in clinical/epidemiological research. Survey arti-
cles in this issue include a view of status epilepticus in a
developing country, and an analysis of the cost of epilepsy
in Europe. Other major themes in the December issue in-
clude: cognitive, intellectual, and psychiatric conditions as-
sociated with epilepsy; analysis of methods and avenues of
antiepileptic therapies; and characterization of neural net-
works and EEG patterns associated with spike-wave ac-
tivity and hypsarrhythmia. Finally, Gray Matters presents
a discussion of drug resistance in epilepsy, with several
groups of authors (Sisodiya and Goldstein, Loscher and
Sills, Anderson and Shen) offering views on the current
state of this important debate.
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ANNOUNCEMENTS

61st American Epilepsy Society Annual
Meeting

The city of Brotherly Love, Philadelphia, Pennsylva-
nia, USA will host the 2007 Annual Meeting of the
American Epilepsy Society, November 30-December 4,
2007. This 5-day congress features symposia on hot top-
ics such as “Generic Antiepileptic Drug Substitution” and
“Post Traumatic Epilepsy” in addition to the Investigators’
Workshops, Special Interest Groups, Plenary Sessions and
Evening Symposia. Details on the meeting, including pro-
cedures for online registration and housing reservations,
are available on the AES web-site: http://www.aesnet.org.

International Symposium on Febrile Seizures

and Related Conditions

The Infantile Seizure Society (ISS—Chairperson, Yukio
Fukuyama) will host the International Symposium on
Febrile Seizures and Related Conditions (ISFS Pres-
ident, Yoshihiro Takeuchi) in Otsu, Japan on April

Epilepsia, Vol. 48, No. 11, 2007

10-11, 2008. Febrile seizures are the most common types
of seizures experienced by infants and young children.
However, many questions in both the basic and the clinical
arenas still remain unresolved. The ISFS aims to present
a comprehensive update of the topic, and will include dis-
cussions on such issues as genetics, epidemiology, patho-
physiology, imaging, treatment, education, and subsequent
related conditions (including epilepsy and mesial temporal
sclerosis).

This Symposium represents the 11th Annual Meet-
ing of the ISS. For additional information see the sym-
posium website at: http://www.iss-jpn.info/ or send an
e-mail to Tomoyuki Takano, secretary of the ISFS, at:
1ss2008@belle.shiga-med.ac.jp

7th Asian & Oceanian Epilepsy Congress

The 7th Asian & Oceanian Epilepsy Congress (AOEC)
will take place in beautiful Xiamen on the southeast coast
of China, May15-18, 2008. The Scientific Program will
include main sessions, and post main sessions mixed with
interesting parallel sessions and platform sessions. The ab-
stract submission deadline is January 15, 2008. The early
registration deadline is February 15, 2008. For more infor-
mation go to: http://www.epilepsyxiamen2008.org/
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2007

November 2007

U International Symposium: Fifty Years of
Landau-Kleffner Syndrome: A Tribute to
William Landau & Frank Kleffner

2—4 November

Alden-Biesen, Belgium

http://www.lks-symposium .eu/

2008

May 2008

U 7th Asian & Oceanian Epilepsy Congress
15-18 May

Xiamen, China
http://www.epilepsyxiamen2008.org

CALENDAR OF MEETINGS

August 2008

Q Venice Epilepsy Summer School, 7th
International Course: Bridging Basic with
Clinical Epileptology-3

August 2008

Venice, Italy

email: epilepsysummercourse @univiu.org

September 2008

U 8th European Congress on Epilepsy
21-25 September

Berlin, Germany
http://www.epilepsyberlin2008.org

November 2008

Q 5th Congreso Latinoamericano de Epilepsia
(ILAE & IBE)

5-8 November

Montevideo, Uruguay

http://www.epilepsymontevideo2008.org
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