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Mews ofF THE WEEK

GEMETICS

Crib Death Exoneration Could Usher In New Gene Te

Campripce, LK —For vears, proszcutors in
the United Kingdom heve applied an umsril-
ten three-strikes-and-you re-oul nuke o moth-
ars whese babies die in infincy: One unex-
plainad death is ragic bul inmocent, two is
suspicions, and three is murder This crado,
tested in many a court case, led the UK s
Croavn Prosecution Sarvice o iy a pharma-
cist named Trupti Patel for murder. Chver a 4-
wear span, Patel and her bushand, Jay, lost

pears 1o beve had major benellits: Sinos 1991,
the umber of 5105 cases has Gllen by 50%
in the United Siates, although it is stll the
third leading canse of LLS, infant moriality.
Pathologists have bestilie
pw or mar siblings dving of 5105 are van-
ishingby small: When factors such as parantal
smoking or low bith waight, which increasz
the rizk of SIDS, are excluded, coincidence
cannot prowvide a plansible explanation For
multiple 5108 deaths, Megli-

£

gence of child abuse is a far
mire likeby cause, prosecu-
tors arpe.

the three-strikes rule rest
largely on a 1977 study by
retired LK. pediatrician
and child abuse expert Rov
Meadow, He inviked a dis-
arder ealled *Munchausen
syndrome by proxy,” in
which caregivers in multipk
S5 cases inflict sulfering
Lo gel atlention or sympatly.
Meadow has served as an
expert witness in several

i et the cdids of

The under pinnings of

snccessiul prosecutions of

Vindicated. |ay and Trupti Patel were dl smiles outside the court-
house |ast week after a jury cleared Trupti of wrongdoing, Recent
genetic findings appear to have played a decisiee role in the verdict.

multiple unexplainad infant
deaths, and he testified for
the prosecution in the Patel

three babies baliore the age of 3 months, An
oper-and-shut case? Far from it Reomt ge-
nelic shlies that challenga the three-strikes
rule were o decisive Bactor in Patels sionning
aciuittal kst week in Reading Crown Court.
The ruling could have profound implic-
tions for criminal justice. Wall-publicized -
als in which multiple cases of sudden infiant
dienth syndrome (S8 lad to murder comic-
tioms have tended to discradit the idea that
S0 could run in families. In the wake of the
Patel ruling, many lewvers and child protes-
tion advecabes heve criticiasd the eagerness o
prosecile cazes ol mullipla umexplained in-
fant deaths. The outcome could lead o more
exlensive sereening of habies for inherited

disorders, as well as Lo genetic testing of

miothers acewsed of Killing their babies.

SIDE, sometimes callad crib or cot death,
is 1 “diagposis of eclision,” noles the Amea-
Tcan Acadermy of Pediatrics. Doctors assign a
daath 1o S0 only afber an autopsy and ex-
amination of the baby s amvironment and
madical history reveal no other possibilities.
Aldtheugh the canse of canses of 5I0E are un-
clear, breathing difficulties appear o play a
central role. In the last decade, a “Back to
Slep™ campaign urging parents o avoid al-

case; he declined to com-
ment for this article.

In the Palel case, the delonse challenged
the basis of the three-sirikes rule, arguing
that genetics, nol coincidence, lies behind
the tragic deaths Suggestions ol a genelic
link came from Patel’s grandmother, who
told the jury that Five of her own children
died—including three before the age of &
wizzks of unexplained canses—in the 19408
in Gujarat, India. The presecution did not of-
ferevidence to the con trary.

But it was the scientific testimorry that

Telltale electrocard icgram. & sometimes fatal
heart arrhythmia called long QT synd rorme

provided the real fireworks. b
climical geneticist ab %t Geo
London, testified that an auto
inharitance patem with “vark
conld explain the Patel Eamils
fant deaths. He suggestad
mitcchondrial respiratory chi
sel of conditions in which n
clear and mitochondrial DM
metabalisne—anid long O s
arthythmia known for striki

athletes and linked 1o mmtat

transport genes, Patlon estim:
miss ahowl 3004 of long QT
identifiable by electrocanliog

Doctors had testad Patel’s
for problzms with heant dwvth
114 dlivs betiore her death and
malitizs. However, biochamic
the infants provided =ome sup
ticn of a mitochondrial dison
hasal delense was robust @
reszsonable doubt in the min
which cleared Patel after ¢
bearety S0 mimmles,

Other findings nol airad
conlld explain some S10DE cas
an inahility to metaholiz fa
masquerada as SIDE. And
linked to the [L-10 gene: Ba
ticular allele have an exageen
sponse o comimen infactions,
ogist David Drucker of the
Manchester, LK. Inheritec
combine synergistically, he s
stich as parental smoking or s
Ly triggeer harmiul Muid bailcu

The boltom line, svs B
padiatrician at the Univarsity
testified in the Patel case, ist
should moutinely take and w©
DA samples and scren o
orilers and heart arrythmias,
rector of the Mational Cenle
onders Resaarch in Bethesda
an expert on S10% diagnosis
are multiple genetic tisk
just as for amy other condition

The Patel case has given
proposal last month from
pendant Review of Corong
panls conduct inguities int
they arise. In the United Sia
ganetic explanations for mult
i5 “just beginning o cha
widely avcepled” Hunt savs
the explosion of genetic ir
need o ke a fresh look at £
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The Sudden Infant Death Syndrome Gene: Does [t Exist?

Sirl H. Opdal, PhDD, and Torleiy

ABSTRACT. Badggromnd., Sudden infant death syn-
drome SIS s in a difficult position between the legal
and medical systems. In the United Kingdom, prosecu-
tors have for years applied the simple rule that 1 unex-
pected death inoa family is a tragedy, 2 are suspiciou
and 3 are munder. However, it ssems that the pendulu
has mow swung to the opposibe extreme; mutations/or
polymorphisms with undear biclogical significance/are
accepted incourt as possible causes of death. This gevel-
opment makes research on genetic predisposing Aactors
for S105 increasingly important, from the standfoint of
the legal protection of infants. The genetic comfronent of
sudden infant death can be divided into 2 ¢ Ties, ie
{1} mutations that give rise o genetic disorfers that con-
stitute the cause of death by themse lves and (21 paly mor-
phisms that might predispose infants o Aeath in critical
situations. [Mistinguishing between thefe 2 calegories is
emsential, and cases in which a mutatign causing a lethal
genetic disorder is identified should fie diagnosed not as
105 but as explained death.

Genetic Alterations That May/ Cavse Sudden Infant
Death,  [Deficiencies in fatty acid metabolism have been
extensively studied in cases of A1, and by far the most
weell-investigated mutation isAhe A985C mutation in the
medinm-chain acyFCoA deliydrogenase (MCAD gene,
which is the mest preval/nt mutation causing MCAD

. Rognum, MD

v indicate that they are vulnerable to simple ifNgco-
ione. One reason for such vulnerability may be partiy]
deletions of the complement component 4 gene. In ca
of 5108, an association between slight infections before
death and partial deletions of the complement compo-
nent 4 gene has been identified, which may indicate that
this combination represents increased risk of sudden
infant death. There have been a few studies investigating
HLA-DR genotypes and SID5, but no association has
been demonstrated. The most common polymorphisms
in the intereukin-10 11-10) gene promoter have been
investigated in S1D5 cases, and the ATAIATA genotype
has been reported to be associated with both 5125 and
infections death. The findings may indicat= that, in a
given situation, an infant with an unfavorable 1L-10 ge-
notype may exhibit aberrant 1L-10 production, and they
confirm the assumption that genes involved in the im-
mune system are of importance with respect to sudden
unexpecked infant death. Another gene that has been
investigated is the serotonin transporter gene, and an
association between the long alleles of this gene and
SID5 has been demonstrated. Serotonin influences a
broad range of physiologic systems, as well as the inter-
actions between the immune and nervous syslems, and
findings of decreased serotonergic binding in parts of the
brainstern, together with the findings in the serolonin

deficiency. How
investigated ha
chemical profil
disorders in a n|
portance of inv
other than MCA]
may cause sudd
novel polymorphisms have been found when key pro-
teins involved in the regulation of blood glucose levels
are investigated in cases of 5135, The long QT syndrome
(LOTEY is another inherited condition proposed as the
canse of death in some cases of sudden infant death. The
LOTS is caused by mutations in genes encoding cardiac
ion channels, and mutations in the genes KVLQTT and
SCNAS have been identified in cases initially diagn osed
as 5105, in addition v several polymorphisms in these 2
enes and in the HERG gene. In addition, genetic risk
actors for thrombosis were investigated in asmall num-
ber of 5105 cases; the study concluded that venous
throm bosis is not a major cause of sudden infant death.

Gene Polymorphisims That Mav Predispose Ifants to
Sudden Infimt Death Under Certain Cirovmstances.  Many
D% victims have an activated immune systemn, which

Frem e Insthut of Forensic Medlicine, Unkvery of Csio, Oslo, Moy,
Arcnpied for publication May 18, 2004,

0l 10,1542, it 2004063

Ak correspancnas o Sinl H. Opdal, FhD, nsinse of Farenskc Mad-
Irine, Rikshospitalet University Hisplial, 0007 Oslo, Morway. Emall:
s hopdakilatmet il o

FEDIATRICS (IS5 (001 4005, Copyriht € 2004 byt Armercan Arad-
FTry of Padlarics.

efh PEDIATRICS Vol 114 Newd October 2004

SIDS: Esiste un gene specifico?

AEer FETwern ommon pol e pisms Th These geres
and S1D5. A number of human diseases are attributable
to mutations in mitochondrial NA (mtDNAL and there
are several reasons o think that mtDNA mutations also
are involved in 5125, Both a higher substitution fre-
quency and a different substitution pattern in the HYR-1
region of mUNA have been reported in SIDS cases,
compared with control cases. & number of coding region
mtI N A mutations have also been reported, but many are
found only in 1 or a few 5105 cases, and, to date, no
predominant mtDNA mutation has been found o be
associated with S1DS.

Conclusions.  All mutations giving rise v melabolic
disorders known to be associated with life-threatening
evenls are peesible candidates for genes involved in
cases of sudden in'l::lntdzath.. either as a cause of death or
as a predisposing factor, [t is necessary o distinguish
between lethal mutations leading o rﬂ'{ileam such as
MCAD and LOTS, and polymorphisms (for instance, in
the 1L-10 gene and miD N Al that are nommal gene variants
but might be suboptimal in critical situations and thus
predispose infants to sudden infant death. Itis unlikely
that one mutation or polymorphism is the predisposing
factor in all 5105 cases. However, it is likely that there
are “S135 genes” operating as a polygenic inheritance
predisposing infants to sudden infant death, in combi-

www.pudinl'rjl:.ﬂrg.l":gi.-"dui.-' 10 EEF@JME}



] ~3% FAO?
" MEADT ~3% LQTS?

] neuromuscular disorders?
>50% genuine SIDS

~30% other
unknown disorders
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DIAGNOSI
MOLECOLARE

1 Sindrome Klinefelter

2 Sindromi QT Lungo
(SCNSA, KCNQ1)




GENETICA e SIDS
Opdal e Rognum (2004), Hunt (2005)

1. MUTAZIONI

2. POLIMORFISMI
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Componente biologica

GENETICS LOADS THE GUN
AND
THE ENVIRONMENT PULLS THE TRIGGER

Componente ambientale
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Affinita patogenetica

BULBO-SPINALE (Matturri, 2005)

Affinita patogenetica

CARDIACA - ARITMOGENA
(Schwartz, 2001)
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Raccolta dei campioni

20 SIDS :>

5 SIUD

28 ALTE
48 IALTE

150 Controlli
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Polimorfismi genici e metabolismo di
neurotrasmettitori




Polimorfismi genici di neurotrasmettitori
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PATHWAY METABOLICO della DOPAMINA

DAT - trasporte
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PATHWAY METABOLICO della SEROTONINA
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SHTT- trasportatore della Serotonina
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SHTTLPR

Frequenze alleliche e genotipiche

SIDS

SHTTLPR GENOTYPES =0.001
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S-HTT FREQUENZE ALLELICHE
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SEROTONINA (5 Idrossitriptamina)

Neuroni serotoninergici esercitano effetto modulatorio su:
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Genes regulating the serotonin metabolic pathway in the brain stem and their
role in the etiopathogenesis of the sudden infant death syndrome
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Stefano Parmigiani ¢, Cinzia Magnani ©, Giulio Bevilacqua ©, Luigi Matturri °
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¢ Department of Gynecology, Obstetrics, and Neonatology, University of Parma, 43100 Parma, laly
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Available online 2 Apnl 2008

Abstract

Genotypes and allelic frequencies of TPH2, 3-HTTLPR, the 5-HTT (SLC6A4) intron 2 variable-number tandem repeat (VNTR) region, and the
MAOAVNTR region were determined in brain-stem samples of 20 “genuine” SIDS cases and compared with results obtained from 150 healthy
controls. The SNP G1463A responsible for 80% functionality loss of TPH2 (tryptophan hydroxylase 2) was not detected, neither in SIDS infants
nor in the controls. In contrast, a strict relation was found between the 5-HTTLPR genotype and its allelic frequencies with SIDS cases. The L/L
genotype and the long allele (L) of the promoter region of the serotonin transporter were significantly associated (likelihood ratio (LR) test,
p=0.001) with the syndrome (L/L, 60% SIDS vs 14% controls; L, 80% SIDS vs 42.6% controls). Polymorphisms of the intron 2 VNTR of
the same gene showed a trend for significant differences between genotypes 10/10 and 12/12 (LR test, p=0.068), with the L-12 haplotype being
almost twofold in SIDS (44.5%) with respect to controls (23.4%). Differences were even higher considering the genotype combination L/L-12/12
(20% SIDS vs 2.6%), and variations among categories were statistically highly significant (p=0.001). Although additional differences were
observed in the frequency of the MAOA4 (monoamine oxidase A) VNTR genotype 3R/3R between SIDS and controls (respectively 15% vs 26%),
the results were not supported by statistical significance. Molecular polymorphisms are discussed considering their functional role in regulating
serotonin synthesis (7°H2), neuronal reuptake (5-HTTLPR and 5-HTT intron 2), and catabolism (MAOA4) in the nervous system of Italian SIDS
infants. Comparisons are made with previous data obtained in different ethnic groups.
© 2008 Elsevier Inc. All rights reserved.

Keywords: 3-HTT, MAOA, TPH2; Molecular polymorphisms; SIDS; Neurotransmitter




MAOA - monoamine oxidase A
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Association of dopamine transporter and monoamine
oxidase molecular polymorphisms with sudden infant death
syndrome and stillbirth: new insights into the serotonin
hypothesis

Laura Filonzi - Cinzia Magnani - Anna Maria Lavezzi -
Guido Rindi - Stefano Parmigiani - Giulio Bevilacqua -
Luigi Matturri - Francesco Nonnis Marzano

Neurogenetics
DOL 101007/ 1004 8-010-0257-2

Confirmed association between monoamine oxidase A molecular
polymorphisms and Sudden Infant Death Syndrome

Laura Filonzi » Cinzia Magnani -
Francesco Nonnis Marzano

Received: 30 July 2010/ Accepted: 19 August 2010
i) Springer-Verlag 2010




SINDROME DEL QT-LUNGO
Geni KVLQT1, HERG, SNC5A, KCNE1 e KCNE2
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ASSOCIAZIONE SEMI PER LA SIDS

MADRE con allele mutato per LQTS - ASINTOMATICA

PADRE con allele mutato per BRUGADA - ASINTOMATICO

FIGLIA con allele mutato per LQTS e BRUGADA -
ASINTOMATICA

FRATELLO deceduto per SIDS 15 anni prima







Apparent Life-Threatening Event

Eziologia e patogenesi Fattore rischio SIDS



ALTE E’ FATTORE DI RISCHIO
Brooks (1992)  SIDS 722 gy

Kahn (2003) SI

Kiechl-Kohlendorfer (2004)

Edner (2007)

Dageville (2008)

Esani (2008)
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Raccolta dei campioni
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SHTTLPR Genotypes
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Lenoir Calenda et al. (2000). Medical Hypotheses 54: 408-411
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FAMILIARITA’ SIDS

6 campioni

1 Caso IALTE
Sorella della Madre SIDS
Genotipo a rischio L/L




FAMILIARITA’ SIDS

ANALISI PRELIMINARI
13 campioni

1 Caso IALTE
SIDS intrafamiliare
Genotipo a rischio L/L
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