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Wllh the except~on of beta-ketoth~olase IBKT) deficiency, there are no reponed inborn 
errors of human metabol~sm spec~fic to L-~soleuc~ne degradatton. EA presented at three 
days of age with lethargy, hypoglycemia and apnea. MRI  demonstrated ischemic changes 
bilaterally In par~etal and occ~pttal lobes and abnormal EEG Acylcarnit~nes in plasma were 
increased (range 8-22 uM, n=7; nl. 3-10), Tandem mass spectrometry (MSIMS) analysis 
revealed elevated plasma C,-acylcarn~t~ne (1 4-2.4 p M ,  nl < 0.4), verified as 2- 
methylbutyrylcarnitine by gas chromatography-mass spectromeuy Urine 2- 
methylbutyrylglyc~ne (2-MBG) was consistently elevated (range 8-30 mdgcreatinlne. n=6, 
nl < 8). Intact fibroblast convers~on of U-"C-~solcuc~ne to "CO, was decreased to 26% of 
control. comparable to that of BKT deficient f~brohlasts Convers~on of "C,-leuc~ne and 
"C,-valine in patlent's fibroblasts Incubated w~th  L-carnit~ne revealed no abnormal 
accumulation of acylcarn~tines. In the same cells. there was a 10-fold accumulat~on of C,- 
acylcarnltlne incompanson tocontrol (consistent wlth lmpalred 2-MBCDase activ~ty) when 
Incubated w ~ t h  "C,-~soleuc~ne and L-cam~t~ne Western-blot analys~s of fibroblasts from 
E A  revealed greatly reduced 2-MBCDase cross-reactlve mdter~al Mutation screening In 
pauent fibroblasts revealed a C778T subst~tut~on In the 2-MBCDase gene, substttutlng 
leuc~ne for phenylalan~ne at amlno ac~d 222 IL???F), the patlent's mother alro carried th~s 
mutauon. In  a subsequent pregnancy. the concentratlon of 2-MBG In amnlotlc fluid 
obta~nedat 15 weeks geitauon was0 27 umollLlnl <O 04, n=S). wh~le total C,-acylcarn~ttne 
concentratlon was 1.9 umollL In1 < 0 7. n=27), suggesung an affected fetus Cultured 
amnlocytes accumulated excess (10-fold) C,-acylcarn~t~ne when ~ncuhated w~th  "C,- 
tsoleuc~ne and L-carnltlne At I year of ape EA carrles the dlagnos~s of athctoid cerebral 
palsy. and continues to man~fest ~mpalred v~sual. motor and cognlllve sk~lls. Our stud~cs 
revcal I )  the first documented case of Isolated 2-MBCDnsc deficlcncy. 2) a novel mutJlton 
In the 2-MBCDase gene; and 3) the f~rst  prenatal d~apnos~s of an affected fetus w~th  2 -  
MBCDase dcf~clency, a new ~nhorn ermr of L-~,olcuc~ne nietabol~~m In humans 
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Ethylmalon~c encephalopathy 18 a complex organlc ac~dur~a characterized by 
ethylmalon~c ac~dur~a, lactlc ac~dcm~a w ~ t h  developmental delay. acrocyanosls, 
petech~a and chron~c mucold d~arrhea. Slnce 1994. less than 30 pat~ents have been 
reported and the underlying metabolic defect 18 unknown. 

We report 2 affected slbs w ~ t h  typical cl~nical and b~ochemlcal phenotypes, and 
braln MRI findings. Patlent I 18 a 5 years old glrl who presents w ~ t h  developmental 
delay, spastic quadr~pleg~a, and chronlc diarrhea. She was hosp~tal~red several t~mes 
due to chron~c diarrhea and pneumonla In the early infancy. She developed 
frequent skin petech~ae on compression sites and cyanosls on the lower extremltles 
Brain MRI taken at the age o f  25 months was suggestive o f  hypovlc ~schem~c 
encepahlopathy and no further evaluat~on was undertaken Patlent 2 .  her younger 
sister, 18 a 34 months old girl who presents wlth a slmllar cllnlcal course but had no 
evaluation un t~ l  recently when she developed respiratory d~fficulty due to 
pneumonla which requlred hosp~tal~zation. She was able to control her head at 4 
months of age and crawl at 9 months of age but never s~t, stand or talk. Her spastlc 
quadr~plegia became worse after th~s eplsode and she IS almost wheel chair hound 
Brain MRI showed multlfocal nodular T2 hlgh signals In both basal ganglla w ~ t h  
enhancement. patchy 1-2 high stgnals In both periventricular whtte matter. ccntrum 
sem~ovale, and cerebellum. Muscle blopsy showed diffuse atrophy but no evidence 
of mltochondrial disorder Organlc acid and acylglycine profiles showed markedly 
~ l ~ v a t e d  excretton of ethvlmalonic ac~d (134 mmol/mol creatlnine. controls: < I  8). - . . -. . - 
~\obur)r, Iglyclne.  but)^ Igl)c~ne. mcth) I b u t ) ~  Igl!c~nc. and ~~ovalerylgl)clne mere 
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camitine supplementatton for 2 months had no vislble effect. However. they 
became significantly more active and alert on r~boflavin treatment (100 mdday) 
Patient I rolled over and was soc~ally more active with laughlng and sounds. In 
patient 2, motor improvement was not slgn~ficant but she became more alen and 
socially active. Notably, the chron~c rnucold diarrhea substded cons~derably in both 
children, but petechiae were unaffected 

Our observat~ons suggest that some cases with ethylmalonic encephalopathy 
could be respons~ve to nboflavin. In vltro evaluat~on of fatty acid and branched 
chain amino ac~d metabol~sm is in progress. 
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A French-Canadan boy presented u~lh neonall cholestas~s and fa~lure to thme 
btlateral polar a m a s  anenua throm~,. toperua and hvpolon~a Born at 37 ueeks 
gestat~onal age he weighed 2450 g (10%11e) w ~ t h  len@ 46 crn (IO%lle) and head 
clrrumference 33 crn (50YAde) Jaundice was present at birth No dysmorphlm was 
noted ~ ~ a n s a ~ s e s  were cons~stently elevated >2-fold L n e r  btopsy shoaed 
cholestas~s and confirmed Ihe presence o f  catalase-pos~t~ve structures w t h  normal 
perousomes and rmtochondna HLDA mugraphy  shoued nuld hepatocellular 
dvsfunct~on m e r  lnvestlgatlons ~ncludng endoscopy plasma and unne armno aods 
serum copper alpha-I-anutryps~n levels erythrocyte galactose-I-phosphate levels 
kaqotrpe (46 XY) and TORCH vrral studes uere non-dIagnostlc B m n e m  
aud~tory evoked potenuals showed nuld penphed heanng loss at 3 weeks of age, and 
a mnual loss when repeated at 8 months of age He developed achexr3 progresslve 
hepatomegaly splenomegaly osteopenla b rux lm and oplsthotonlc posturing w t h  a 
progresslve motor delay CT scan revealed comcal awophy He ded  of llver fadure al 
age 12 months after frequent ep~sodes of gamolntestlnal bleeding and continued 
neurologcal detenorallon Post-monem plasma very long-cham faW 
(VLCFAs) results became ava~lable showng elevauon of che C26 C22 rabo 
Phytaruc acid assayed on three stored samples. was normal I n  two and )-fold 
elevated m one Other perousomal funaron tests m c l h g  plasma prpecollc acld and 
rbc plasmalogen rauos were n o d  but CIS DMA levels were somewhat lower than 
normal Fibroblast C26 0 and C22 levels were elevated 5-fold and the C26IC22 m o ,  
9-fold OudaUon of C24 O was 20% o f  mnlro l  values On rmmunostauung w t h  
anhbody to the ALD protem, fibroblasts were CRIM negawe The ALD protein 
gene contarned a pre\iously-unreported mutatloq a thvnune-tocylos~ne m h o n  at 
nucleobde 1654 m exon 7, p d c t e d  to change Ser 552 to Pro m the ATP bmndmg 
do= Although the patlent s mother had normal plasma VLCFA levels, a 
subsequent pregnancy showed an elevated C2MC22 ratlo m amruocytes and was 
tenmated A s d a r  pahent w t h  btochermcaliy-proven ALD and rap~dly- 
progresslve cholestasls was recently reporled (Corzo D er 01. Am J Hum Genet 65 4 
(Suppl ) A1295) d e m o ~ h n g  that the assoclatlon of mutations m the ALD pmteln 
gene and neonatal cholestasls IS not spunou$ and e'tpandmg the phenotyp~c spectnun 
of ALD to lnclude neonatal cholestauc ~aundce  w t h  h e r  farlure 
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peroxisomal Rhizornelic Chondrodysplasia Punctata (RCDP). 
D. Kronn', L.R. Shapiro'. R. Kellv2. N. Braverman2. 'New York 
Medical College. Valhalla, NY. and 2Johns Hopkins Medical Center. 
Baltimore, MD 

RCDP was initially diagnosed in a newborn female who had typical 
symmetric rhizomelic shortening of the extremities, ~netaphyseal 
changes, multiple punctate skeletal calcifications. icthyosis, bilateral 
cataracts and Koala bear facies. The patient succumbed at 12 weeks of 
age. Diagnostic evaluations were u~eveal ing,  including normal 
peroxisomal very long chain fany acids. phytanic acid hydrolase and 
plasmalogen biosynthesis. Fibroblasts where reanalyzed for defects in 3- 
beta-hydroxysteroid-A(8), A(7)-isomerase, which was recently identified 
to cause X-linked Co~adi-Hiinermann Syndrome. G C N S  analysis 
revealed a panem of metabolites consistent with this enzymatic defect in 
cholesterol biosynthesis, specifically showing increased levels of 8- 
dehydrocholesterol and 8(9)-cholesterol. Genomic DNA was isolated 
from the patient's fibroblasts and the gene for 3-beta-hydroxysteroid- 
A(8). A(7)-isomerase (EBP, located at Xp11.2) was sequenced (all exons 
and intronic junctions). Results showed 3 mutations in cis in exon 2 : 
L42X (125T>A), W47X (140G>A) and L49L (147G>A)(a synonymous 
change). The other allele showed a wild type sequence. The EBP gene 
were sequenced in blood lymphocytes from both parents and were 
normal. 

This case highlights the heterogeneity of CDPX2. The range of 
  he no typic severity seen in this disorder is presumably due to variable 
lyonization. We show that severe CDPX2 is a phenocopy of peroxisomal 
RCDP. We have also identified a novel mutation that could have 
originated from a pseudogene or another unknown mechanism. 
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