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Table S1. Case reports (n <9) of diseases caused by BSCL2 gene mutations.

Studies

Pheno- OMIM/Inher- Pa- Muta- Clinical features and end-organ complications
type itance tients tion clas-
sifica-
tion

Rajab et
al. 2002[1]

CGL2 269700/AR 4 pa- NA Metabolic disorders (diabetes mellitus, hyperlipidae-
tients mia, hypercholesterolaemia)
Changes in physical appearances (acanthosis nigri-
cans, hirsutism, muscle hypertrophy, enlarged hands
and feet, abundant "kinky”’ scalp hair, premature
greying of the hair, odd shaped skull, and ““coarse”” fa-
cial features)
Organ injury induced by metabolic disorders (hepato-
megaly, splenomegaly, and nephropathy)
Changes in reproductive system (precocious puberty)
Others (significant developmental delay, accelerated
growth, and advanced bone age in the first year of
life)

Bhayana
et al.
2002[2]

CGL2 269700/AR 1 pa- Non- Metabolic disorders (diabetes mellitus, hyperlipidae-
tient sense mia, hypercholesterolaemia)
Changes in physical appearances (hirsutism, muscle
hypertrophy, enlarged hands and feet, coarse facial
features, hollowed cheeks, triangular and progeroid
appearance)
Organ injury induced by metabolic disorders (myo-
cardial hypertrophy, hepatomegaly, splenomegaly,
umbilical hernia)
Changes in reproductive system (clitoromegaly and
Tanner stage 2 breast development.)
Neurodegenerative phenotypes (mild to moderate in-
tellectual impairment, waddling gait)

Ebihara et
al. 2004[3]

CGL2 269700/AR 3 pa- Non- Metabolic disorders (diabetes mellitus, insulin re-
tients sense sistance, hypoleptinaemia)
Changes in physical appearances (acanthosis nigri-
cans)
Organ injury induced by metabolic disorders (fatty
liver)
Changes in reproductive system (oligomenorrhea and
polycystic ovary)
Neurodegenerative phenotypes (mental retardation)

Raygada
et al.
2005[4]

CGL2 269700/AR 2 pa- NA Metabolic disorders (diabetes mellitus, insulin re-
tients sistance, hypertriglyceridaemia)
Changes in physical appearances (hirsutism, acro-
megaloid features, protruding abdomen, hollow
cheeks, prominent ears, and possible rachitic changes)
Organ injury induced by metabolic disorders (hepato-
megaly, fatty liver, liver cirrhosis, hypertrophic cardi-
omyopathy, and enlarged kidneys)

Changes in reproductive system (precocious puberty)
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Neurodegenerative phenotypes (intellectual impair-
ment, impaired motor skills)
Others (chronic nasal congestion, enlarged tonsils and

adenoids)
Mandalet  CGL2 269700/AR 3 pa- Non- Metabolic disorders (insulin resistance, hypertriglyc-
al. 2006[5] tients  sense or eridaemia)
frameshif =~ Changes in physical appearances (acanthosis nigri-
t cans, hirsutism, muscle hypertrophy, abdominal dis-

tension, abnormal facies, and large superficial veins)

Organ injury induced by metabolic disorders (hepato-
splenomegaly, absence of one kidney)
Changes in reproductive system (hypertrophic genita-
lia)

Neurodegenerative phenotypes (mental retardation)

Others (they are found to be prone to upper respira-

tory tract infections and skin abscesses, but respond

well to oral antibiotics)

Jin et al. CGL2 269700/AR 1 pa- Non-
2007[6] tient sense

Metabolic disorders (diabetes mellitus, insulin re-
sistance, hypertriglyceridaemia)

Changes in physical appearances (acanthosis nigri-
cans, hirsutism, muscle hypertrophy, enlarged hands
and feet)

Organ injury induced by metabolic disorders (hepato-
splenomegaly, hepatocirrhosis, a left ventricle hyper-
trophy, and a cardiac murmur)

Changes in reproductive system (crassitude of the pe-
nis)

Neurodegenerative phenotypes (mild mental retarda-
tion)

Others (accelerated growth, voracious appetite, and
gum bleeding repeatedly)

Shirwal- CGL2 269700/AR 1pa- Frameshi
kar et al. tient ft
2008[7]

Metabolic disorders (diabetes mellitus, insulin re-
sistance, hypertriglyceridaemia)

Changes in physical appearances (acanthosis nigri-
cans, hirsutism, muscle hypertrophy, and peculiar
pinched facies)

Organ injury induced by metabolic disorders (hepato-
splenomegaly, mild cardiomegaly, and renal failure)
Changes in reproductive system (polycystic ovary
syndrome)

Others (advanced bone age)

Frigulset ~ CGL2 269700/AR 1 pa- Non-
al. 2009[8] tient sense

Metabolic disorders (hypoleptinaemia, hypertension)
Changes in physical appearances (hirsutism, promi-
nent muscles and veins, large hands and feet, and ab-
dominal distension)

Organ injury induced by metabolic disorders (hepato-
megaly, severe liver steatosis, hypertrophic cardiomy-
opathy, and heart failure)
Neurodegenerative phenotypes (mild mental retarda-
tion)

Others (pancreatitis)
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Miranda CGL2
et al.
2009[9]

269700/AR

7 pa-
tients

Non-
sense,
mis-
sense,
frameshif
t, or un-
known

Metabolic disorders (hypertriglyceridaemia, insulin
resistance, hypoleptinaemia)
Changes in physical appearances (acanthosis nigri-
cans)
Organ injury induced by metabolic disorders (hepato-
megaly, cardiomyopathy)

Wu et al. CGL2
2009[10]

NA/AD

1 pa-
tient

Non-
sense
and
frameshif
t

Metabolic disorders (diabetes mellitus, hypertriglycer-
idaemia)

Changes in physical appearances (acanthosis nigri-
cans, hirsutism, muscular hypertrophy, acromegaloid
features, and hollow cheeks,)
Neurodegenerative phenotypes (generalised dystonia)

Roth et al. CGL2
2010[11]

269700/AR

1 pa-
tient

NA

Metabolic disorders (diabetes mellitus, hypertriglycer-
idaemia, hypertension)

Changes in physical appearances (acanthosis nigri-
cans, progeric in appearance, prominent calf muscles,
enophthalmus, prominent forehead, eyebrows and
mandible, big ears, several teeth missing, caries in
many teeth. Hair on the side of the face and on the
chin, umbilical hernia, high arched soles, contracture
of joints)

Organ injury induced by metabolic disorders (hepato-
splenomegaly, III/VI holosystolic murmur)
Neurodegenerative phenotypes (brisk patellar tendon
reflexes)

Changes in reproductive system (Tanner II stage
breasts, Tanner V stage pubic hair, clitoris prominent)

Huang et CGL2
al.
2010[12]

269700/AR

1 pa-
tient

Frameshi
ft

Metabolic disorders (insulin resistance, hypertriglyc-
eridaemia)
Changes in physical appearances (prominent muscu-
lature, generalised eruptive xanthomas)
Organ injury induced by metabolic disorders (hepato-
megaly, severe liver steatosis, and periportal necrosis)

Jeningaet  CGL2
al.
2012[13]

269700/AR

1 pa-
tient

NA

Metabolic disorders (diabetes mellitus, hypertriglycer-
idaemia, and low high-density lipoprotein cholesterol)
Changes in physical appearances (acanthosis nigri-
cans, muscle hypertrophy, large hands and feet)
Organ injury induced by metabolic disorders (en-
larged liver, liver steatosis, and hypertrophic cardio-
myopathy)

Changes in reproductive system (enlarged external
genitalia)

Neurodegenerative phenotypes (mild mental retarda-
tion)

Others (upper respiratory tract infection, elevated uri-
nary organic acid)

Rahman CGL2
et al.
2013[14]

269700/AR

2 pa-
tients

Frameshi
ft

Changes in physical appearances (acanthosis nigri-
cans, muscular hypertrophy, prominent veins, rough
dry skin and umbilical protrusion)
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Organ injury induced by metabolic disorders (moder-

ate hepatomegaly with mild splenomegaly, hyper-
trophic cardiomyopathy)

Changes in reproductive system (moderate genital en-

largement)
Others (hyper-density of partial bones)

Jiang et al.

2014[15]

CGL2

269700/AR

1 pa-
tient

Non-
sense

Metabolic disorders (diabetes mellitus)
Changes in physical appearances (acanthosis nigri-
cans, extremely muscular and acromegalic appear-

ance, umbilical hernia)
Changes in reproductive system (teratozoospermia,
enlarged penis)

Schuster
et al.
2014[16]

CGL2

269700/AR

3 pa-
tients

Not
available

Metabolic disorders (diabetes mellitus)
Changes in physical appearances (acanthosis nigri-
cans, muscular hypertrophy, acromegaloid appear-

ance, large hands and feet)

Organ injury induced by metabolic disorders (en-
larged liver and spleen)
Neurodegenerative phenotypes (mental retardation,
spastic gait)

Others (skeletal abnormalities)

Haghighi
et al.
2016[17]

CGL2

269700/AR

5 pa-
tients

Non-
sense,
frameshif
t, or un-
known

Metabolic disorders (diabetes mellitus, insulin re-
sistance, hypertriglyceridaemia, hypertension)
Changes in physical appearances (acanthosis nigri-
cans, hypertrichosis, acromegaloid features, muscle
hypertrophy, hernia, large ears, triangular facies)
Organ injury induced by metabolic disorders (hepato-
megaly, elevated liver enzymes, steatohepatitis, sple-
nomegaly, cardiomyopathy, nephropathy)
Changes in reproductive system (changes in genitalia,
retractile testes, breast enlargement, clitoromegaly, in-
trauterine growth restriction)
Neurodegenerative phenotypes (intellectual disabil-
ity)

Others (bone cysts)

Bhujel et
al.
2016[18]

CGL2

269700/AR

1 pa-
tient

NA

Metabolic disorders (diabetes mellitus)
Changes in physical appearances (acanthosis nigri-
cans, hypertrichosis)

Organ injury induced by metabolic disorders (fatty
liver, hypertrophic cardiomyopathy)
Changes in reproductive system (precocious puberty)
Dental changes (severe crowding of maxillary and
mandibular arches, labial exclusion of 33 and 43, aber-
rant crown morphology, Caries, generalised plaque
induced gingivitis)

Others (growth disorder, constipation, and thrombo-
cytopenia)

Opri et al.

2016[19]

CGL2

269700/AR

3 pa-

tients

Frameshi
ft

Metabolic disorders (hypertriglyceridaemia)
Changes in physical appearances (acanthosis nigri-
cans, muscle hypertrophy)
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Organ injury induced by metabolic disorders (steato-
hepatitis, hypertrophic cardiomyopathy)
Neurodegenerative phenotypes (progressive myoclo-
nus epilepsy, delayed language ability, intention myo-
clonus, pyramidal signs, and loss of language, a pro-
found intellectual impairment and dystonic tetraple-
gia with continuous myoclonus)

Teboul- CGL2 269700/AR 2 pa- Non- diffuse osteosclerosis, well-defined osteolytic lesions
Coré et al. tients sense sparing the axial skeleton
2016[20]
Su et al. CGL2 269700/AR 3 pa- Non- Metabolic disorders (diabetes mellitus, insulin re-
2017[21] tients sense, sistance, severe hypertriglyceridaemia)
frameshif =~ Changes in physical appearances (acanthosis nigri-
t, or un- cans, hirsutism, and muscular hypertrophy)
known  Organ injury induced by metabolic disorders (hepato-
megaly, fatty liver, and cardiomyopathy)
Neurodegenerative phenotypes (mild intellectual im-
pairment with developmental language disorders,
emotional excitability and hyperactivity)
Chenetal. CGL2 269700/AR 2 pa- Mis- Metabolic disorders (hypertriglyceridaemia, hyper-
2017[22] tients  sense, or cholesterolaemia, and low high-density lipoprotein
frameshif cholesterol concentration)
t Changes in physical appearances (acanthosis nigri-
cans, hirsutism, muscular hypertrophy, enlarged
hands and feet, and empty cheeks)
Organ injury induced by metabolic disorders (hepato-
megaly, bilateral renal hypertrophy)
Changes in reproductive system (macropenis)
Limaetal. CGL2 269700/AR 8 pa- NA high serum sclerostin and good bone microarchitec-
2017[23] tients ture
Akinci et CGL2 269700/AR 8 pa- Non- Peripheral neuropathy, neuropathic diabetic foot ul-
al. tients  sense or cer, muscular symptoms, bone cysts
2017[24] un-
known
Purizaca-  CGL2 269700/AR 5 pa- NA Metabolic disorders (diabetes mellitus, hypertriglycer-
Rosillo et tients idaemia)
al. Changes in physical appearances (acanthosis nigri-
2017[25] cans, muscular prominence, prominent veins, prema-
ture greying of hair, striking aged appearance, and
mild anaemia)
Organ injury induced by metabolic disorders (abnor-
mal liver enzyme)
Neurodegenerative phenotypes (mild intellectual dis-
ability)
Developmental delay
Gonzalo CGL2 269700/AR 1 pa- NA Metabolic disorders (diabetes mellitus, mixed dyslipi-
etal. tient daemia)
2017[26] Changes in physical appearances (acanthosis nigri-

cans, hirsutism, typical triangular facies, and stiffness
in joints)
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Organ injury induced by metabolic disorders (hepato-
megaly, advanced portal fibrosis)
Changes in reproductive system (clitorimegaly)
Neurodegenerative phenotypes (psychomotor retar-
dation and moderate cognitive impairment)

Ponte et
al.
2018[27]

CGL2

269700/AR

5 pa-
tients

NA Metabolic disorders (insulin resistance, hypertriglyc-
eridaemia, and hypoleptinaemia)
Others (cardiovascular autonomic neuropathy)

Liu et al.
2019[28]

CGL2

269700/AR

4 pa-
tients

Non- Metabolic disorders (insulin resistance, hypertriglyc-
sense, eridaemia, hypoleptinaemia)
frameshif =~ Changes in physical appearances (acanthosis nigri-
t, or un- cans, hypertrichosis, muscular hypertrophy, acro-
known  megaloid changes, triangular face, and umbilical her-
nia)
Organ injury induced by metabolic disorders (hepato-
megaly, elevated liver enzymes, and splenomegaly)
Neurodegenerative phenotypes (mildly delayed men-
tal development, delayed language ability)

Lima et al.
2019[29]

CGL2

269700/AR

1 pa-
tient

Frameshi Metabolic disorders (diabetes mellitus, insulin re-
ft sistance, hypertriglyceridaemia, hypoleptinaemia)
Changes in physical appearances (acanthosis nigri-
cans)
Organ injury induced by metabolic disorders (hepato-
megaly)
Others (papillary thyroid carcinoma)

Zhang et
al.
2019[30]

CGL2

269700/AR

1 pa-
tient

Frameshi Progressive myoclonic epilepsy
ft

Serino et
al.
2019[31]

CGL2

269700/AR

1 pa-
tient

Non- Metabolic disorders (hypertriglyceridaemia, hyper-
sense transaminasaemia)
Organ injury induced by metabolic disorders (hepatic
steatosis)
Seizures (generalised tonic seizures and episodes of
loss of consciousness, perioral cyanosis, and bilateral
eye retropulsion)
Neurodegenerative phenotypes (moderate psychomo-
tor delay with speech impairment, severe hyperactiv-
ity, and ataxic gait)

Qin et al.
2019[32]

CGL2

269700/AR

1 pa-
tient

NA Metabolic disorders (diabetes mellitus, hypertriglycer-
idaemia)
Changes in physical appearances (acanthosis nigri-
cans)

Yama-
moto et al.
2019[33]

CGL2

269700/AR

1 pa-
tient

NA Metabolic disorders (diabetes mellitus, insulin re-
sistance)
Changes in physical appearances (acanthosis nigri-
cans, enlarged hands and feet, and prominent man-
dibular bone)
Multiple bone lytic and pseudo-osteopoikilosis lesions
limited to the hands and feet

Sanchez-
Iglesias et

CGL2

269700/AR

2 pa-
tients

Frameshi Metabolic disorders (hypertriglyceridemia,)
ft Changes in physical appearances (triangular facies)




Biomolecules 2022, 12, 840

7 of 15

al. Neurodegenerative phenotypes (intellectual defi-
2019[34] ciency, severe language impairment, myoclonic epi-
lepsy, and died in the childhood)
Poissonet ~ CGL2 269700/AR 1 pa- NA Severe autistic regression in infancy
al. tient Lethal atypical parkinsonism in adulthood
2019[35]
Ferrantiet =~ CGL2 269700/AR 2 pa- NA Changes in physical appearances (coarse facial fea-
al. tients tures, synophrys, bulbous nasal tip, large ear pinnae,
2020[36] wide mouth, long fingers and toes, and hypertricho-
sis)
Progressive myoclonic epilepsy
Yangetal. CGL2 269700/AR 1 pa- Non- Metabolic disorders (neonatal onset diabetes, hyper-
2022[37] tient sense lipidemia)
Organ injury induced by metabolic disorders (hepatic
steatosis)
Rohkamm dHMN-  619112/AD 2 pa- Missense Weakness and atrophy of the distal muscle groups
et al. \% tients Foot deformity (pes cavus)
2007[38] Abnormal patellar and achilles tendon reflex
Gait (mild unsafeness of gait)
Sensory loss (foot ulcerations and infections compli-
cated)
Others (shooting and lancinating pain in the lower
limbs)
SS 270685/AD 1pa- Missense Weakness and atrophy of the distal muscle groups
tient Foot deformity (pes cavus)
Abnormal patellar and achilles tendon reflex
Others (shooting pains in both legs and cramps in
both feet)
SS Sporadic 1pa- Missense Weakness and atrophy of the distal muscle groups
cases tient (developed leg spastic paraparesis)
Gait (spastic)
Brisk patellar reflexes and abnormal tendon reflexes
Pyramidal tract damage (increased muscle tone)
Sensory deficits
Bienfaitet =~ CMT2 NA/AD 3 pa- Missense Retained or brisk reflexes
al. tients Extensor plantar response
2007[39]
Cho et al. Over- NA/AD 3pa- Missense Weakness and atrophy of the distal muscle groups
2007[40]  lapping tients Foot deformity (pes cavus, severe spastic equinovarus
SS- deformities)
dHMN Gait (walking difficulties and frequent falling)
Pyramidal tract damage (Babinski signs)
Others (ankle deformity)
Cafforio et SS 270685/AD 3pa- Missense Weakness and atrophy of the distal muscle groups
al. tients Foot deformity (pes cavus, hammertoes deformities)
2008[41] Gait (severe paraparetic spastic gait)
Pyramidal tract damage (Brisk deep tendon reflexes at
lower limbs)
Others (severe hearing loss)
Chenetal. dHMN- NA/AD 6 pa- Missense Predominant weakness of lower extremities
2009[42] II tients Foot deformity (pes cavus)




Biomolecules 2022, 12, 840

8 of 15

Pyramidal tract damage (Babinski signs)

dHMN-

619112/AD

3 pa-
tients

Missense

Predominant atrophy of hands
Foot deformity (pes cavus)
Pyramidal tract damage (Patellar tendon reflexes)

Rakocevi¢
-Stoja-
novi¢

etal.
2010[43]

dHMN-

619112/AD

1 pa-
tient

Missense

Weakness and atrophy of the distal muscle groups
(prominent involvement of legs muscles)
Foot deformity (pes cavus)
Hyporeflexia in legs
Gait (steppage gait, unable to walk on her heels)

SS

270685/AD

1 pa-
tient

Missense

Weakness and atrophy of the distal muscle groups
(prominent involvement of hands muscles)
Foot deformity (equinovarus feet and ankle deform-
ity)
Generalised hyperreflexia with the exception of absent
ankle tendon reflexes
Gait (mild steppage gait)
Pyramidal tract damage (Babinski signs)

NA

NA

1 pa-
tient

Missense

Asymptomatic

Luigetti et
al.
2010[44]

CMT2

NA/AD

3 pa-
tients

Missense

Weakness and atrophy of the distal muscle groups
(prominent involvement of legs muscles)
Foot deformity (severe equinovarus deformities, bilat-
eral pes cavus)
Generalised hyperreflexia with the exception of absent
ankle tendon reflexes
Gait (abnormalities)
Pyramidal tract damage (Chaddock and Babinski
signs, brisk tendon reflexs)
Sensory loss

Cen et al.
2015[45]

SS

270685/AD

4 pa-
tients

Missense

Weakness and atrophy of the distal muscle groups
Hands deformity (claw hands)
Gait (spastic)
Pyramidal tract damage (bilateral Babinski signs, hy-
pertonia, and hyperreflexia)

Ollivier et
al.
2015[46]

Seipi-
nopa-
thy

NA/AD

2 pa-
tients

Missense

Weakness and atrophy of the distal muscle groups
(rest tremor in the right hand)
Foot deformity (pes cavus)
Gait (loss of arm swing and amimic)
Pyramidal tract damage (bilateral Babinski signs,
brisk tendon reflexes in the lower limbs)

Hsiao et
al.
2016[47]

CMT2

NA/AD

2 pa-
tients

Missense

Weakness and atrophy of the distal muscle groups
Gait (Steppage, spastic)
Brisk knee jerks

dHMN

NA/AD

1 pa-
tient

Missense

Weakness and atrophy of the lower limb muscle
groups
Hands deformity (claw hands)
Gait (Steppage)
Pyramidal tract damage (bilateral Babinski signs, hy-
pertonia, and hyperreflexia)

Sun et al.
2017[48]

CMT2

NA/AD

1 pa-
tient

Missense

Mild muscle atrophy and weakness in lower limbs
Foot deformity
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Hyporeflexia at lower limbs

Musac- SS 270685/AD 3pa- Missense Weakness and atrophy of the distal muscle groups
chio et al. tients Spasticity
2017[49] Gait (Steppage)
Pyramidal tract damage (Brisk tendon reflexes in
lower limbs)
Sensory impairment
dHMN-  619112/AD 2 pa- Missense Weakness and atrophy of the upper limb muscle
\% tients groups
Pyramidal tract damage (Brisk tendon reflexes)
Sensory impairment (Moderate vibration sense im-
pairment)
Fasciculations
SS/ALS NA/AD 1pa- Missense Weakness and atrophy of the distal muscle groups
tient Gait (Steppage, wheelchair)
Pyramidal tract damage (Brisk tendon reflexes)
Fasciculations
Others (dysphagia, respiratory weakness with non-in-
vasive ventilation, and weight loss)
Subclin- NA/AD 1pa- Missense Fasciculations, cramps, intermittent fasciculation,
ical tient multiple carcinomas, GQ1b-antibodies
Minamiet dHMN NA/AD 1pa- Missense Weakness and atrophy of the distal muscle groups
al. with tient Foot deformity (pes cavus)
2018[50]  spastic- Pyramidal tract damage (Tromner sign and bilateral
ity hyperreflexia)
Fernan- Severe NA/AD 2pa- Missense Epilepsy (febrile and afebrile multiple generalised
dez- intrac- tients tonic-clonic seizures, asymmetric tonic seizures, and
Marmiess table status epilepticus)
eetal epi- Neurodegenerative phenotypes (moderate intellectual
2019[51] lepsy disability and autism spectrum disorder)
and
neuro-
logical
regres-
sion
Mohsen- CMT2 NA/AD 3pa- Missense Weakness and atrophy of the distal muscle groups
pour et al. tients Hands deformity (claw hands)
2019[52] Feet deformity (foot drop, hammer toe, and equino-
varus)
Gait (steppage, unsteady gait and walking frequent
falls)
Pyramidal tract damage (Babinski signs, hyperre-
flexia)
Others (delayed wound healing, scoliosis, and re-
duced gag reflex)
Ishiharaet ~ CMT NA/AD 2pa- Missense Weakness and atrophy of the distal muscle groups
al. tients (upper limbs predominate involved)
2020[53] Abnormal knee and ankle reflexs

Sensory loss
Others (vocal cord paresis, respiratory dysfunction
and demyelinating neuropathy)
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Ramos- SS 270685/AD 1pa- Missense Weakness and atrophy of the distal muscle groups
Lopes et tient Feet deformity with pain (pes cavus with equinus de-

al.

formity, bilateral claw toes)

2021[54] Gait (scissoring, spastic)

Pyramidal tract damage (lower limb hyperreflexia)
Others (urinary incontinence)

Stanley et Early- NA/AD 1 pa- NA Early-onset epileptic

al.

Onset tient

2022[55]  Epilep-

tic En-
cepha-
lopathy

Abbreviations: CGL2: type 2 congenital generalized lipodystrophy, AR: autosomal recessive; NA:
not available, AD: autosomal dominant, dHMN-V: distal hereditary motor neuropathy type V, SS:
Silver spastic paraplegia syndrome, CMT: Charcot-Marie-Tooth disease, ALS: Amyotrophic lat-
eral sclerosis, PELD: Celia’s encephalopathy or progressive encephalopathy with or without lipo-
dystrophy.
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