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4 81 DFTECTIO!I OF PYRUVATE CARBOXYLASE llJ:FICIENCY IN !,J:U
KOCYTI:S 11:111 f' !8ROI1!,ASTS, Beth M, Atkin, Merton F, 
Utter, Mitchell B, Weinberr,, and Neil R,M, Buist, 

Univ. Ore, Health Sci. Ctr., lliv, lied, Genetics, Portland, Ore. 
and Case Western Reserve Univ,, Dept. Rioehem., Cleveland, OH. 

Studies on a child with hepatic pyruvate carboxylase (PC) de
ficiency have led to the development of a practical assay for PC 
in cell-free leukocyte (WBC) and fibroblast preparations and to 
the first detection of PC deficiency in peripheral cells. This 
assay showed that the patient had about 2% (easily detectable in 
this assay) of normal values for PC in fibroblasts and undetect
able PC in WBC. The assay is based on the fixation of 1f14co3 
into oxalacetate in the presence of citrate synthase. The assay 
is linear with time up to 90 min. with both WBC and fibroblasts 
and with protein up to 250 for WBC and 150 for fibroblasts. 
That the pyruvate-dependent H1 4co; fixation is due to PC is sup
ported by the fact that citrate is the only radioactive product 
and that the activity in fibroblasts is inhibited by antibody pre
pared against liver PC, Normal values in fibroblasts (n=3) are 
1.11 ± 0,08 nmole HC03 fixed/min/mr, protein (munits) and in WBC 
0,089 munits ± 0.006 (SEM) for 3 adults and 2 children. The 

of little or no PC activity in WBC and fibroblasts in 
the patient provides stronr, evidence that the hepatic form of PC 
is identical with that of lffiC and fibroblasts. Thus the assay 
for PC in peripheral cells should offer a valid tool 
for the detection of hepatic PC deficiency, Also the assay in 
fibroblasts should make prenatal diar,nosis and family studies of 
deficiencies of this enzyme possible for the first time. 
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CDIPLEX ANEUPIDIDY IN AN APPARENn.Y OORMM. FEMUE 483 Paul J. Benke and Joan Davies {Sponsored by ONe Stave) 
MailliWl Center and Department of Pediatrics, tru.ver

sity of Miami School of Medicine, Miami, Fl. 
A 35 year old wanan was referred for genetic aft':lr 

deliverin; a stillborn with multiple cx:ngmital ananall.es. nurty 
percent of peripheral blood chrcm::lsares were aneuploid after PHA 
stinulation OCJ'It)&rE!d to less than 5 percent usually foond. 
increased to 48 per oent in skin fibroblasts after 6 nonths l.ll 

tissue culture. Chraoosane studies of the patimt's two child
ren, I!Dther, father and two brothezs were nonnal. G,D, and C 
.group chraTDscmes were aneuploid, but not A, B or F. 13 of 25 
clones fran sin;le cells grew up, and greater 3? per oent 
aneuploidy was dem:lnstrated in each one. 'Ihese findings may be 
secondary to in vitro tissue culture conditiCl'lS, and may not re
present a defect l.ll cell divisicn in vivo. l't)use cells, for ex
ant>le, dem:lnstrate high aneuploid rates m vitro. 
these findings also may represent a new genetic of 
mitotic cell division, perhaps in spindle fiber forrnat1on, and 
may be related to clinical aneuploid conditions such as trisany 
chranoaane syndranes. 
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484 QUANTITATION OF GMt-f-GALACTOSIOASE 
REACTING MATERIAL (CRM) IN GM1-GANGLIOSIOOSES 
(GMI-gang), Yoev __ 

Henr_Y. L. Nadler. Med. Sch., Children's 
"tiemorTeT"HoiP'ftal, Departi1W!nt of Pediatrics, Chicago. 

are glycolipid stora!le disuses characterized by an 
accumulation of GM 1-ganglloslde and • deficiency of p-gal 
activity. Antibodies evoked against purified AJ Isozyme of human 
liver were used to develop a sensitive radial Immunodiffusion 
assay to quantitate the CRM of biological ·samples Independent of 
their enzymic activity. activities were determined In 
fibroblasts from controls end from patients with types I end 2 
GM -gang and Krabbe's disease using 4 mu-P-0-galactoslde, 

lactosy Ice rami de (assay I for "Krabbe's" enzyme, assay II 
for "GMI'' enzyme), and (3H) GMI-ganglloslde. The CRM was 
determined end the ratio of GM1 activity to CRM (CRM specific 
activity) was calculated. 

In controls, the CRM was 0.31-0.43 protein with • CRM 
specific activity of 512-588 CRM of Krabbe fibroblasts 
and the activities were higher then those of controls 
resulting In CRM specific activity similar to controls. In GMI
gang, type I, normel quantities of CRM were found with about • 
500-fold decrease In the CRM specific activity. Almost twice the 
normel quantities of CRM were found In GM1-gang type 2 but the 
CRM specific activity was decreased only 100-fold. This assay 
provides new data regarding the molecular defect In GM1-gang, 
types 1 and 2 and may serve as • tool for the study of other 
defects of 

ACID a-GLUCOSIDASE FROM NORMAL AND DEF IC lENT CELLS. 485 Nicholas G. Beretta, Qlndula U. LaBadie, and Kurt 
Hirschhorn, Mount Sinal SchOOl of Hedlclne, Dept. 

Pediatrics; lnst. Basic lleseareh In Mental lletardatlon, Dlv. 
Human Development and Genetics, New York, N. Y. 

Acid a-glucosidase (AG) of 15% of mean control was found In 
cultured skin flbnoblast (FB) of • patient with late onset AG de
ficiency. AG was purified from nonnal and from deficient FB by 
affinity chromatography, Placental AG was purified to homogenei
ty with CK-Sephadex C-50, ammonium sulfate precipitation, dialy
sis, Amlcon filtration, affinity chnomatography by Sephadex G-100 
and DEAE-cellulose ton-exchange TWo activity 
peaks and • shoulder were eluted from DEAE-cellulose with a NaCI 
gradient. The two peaks and the shoulder had different specific 
activities and on acrylemlde disc electrophoresis each gave one 
pnoteln band with different mobil I ties corresponding to the en
zyme activity. The pH optimum, Km, Vmax, electrophoretic mobil
Ity, thennal denaturation at pH 4.0 and 7.0, and Inhibition by 
turanose, a-methylglucoslde and trehalose were the •- In purl
fled wild type and mutant enzymes. A greater Inhibition was 
found with all Inhibitors when glycogen, rather than maltose, was 
the substrate, The Vmax of the placental enzyme was greater than 
that of the FB enzyme. Heating crude extracts from normal and 
deficient FB gave an Initial Increase In specific activity which 
was not present with purified enzyme. We are now pnoduclng anti
bodies against the enzyme to determine whether or not the amount 
of enzyme pnoteln In deficient cells differs from that In normal 
cells. 

4 8 6 MJI'J'oGENESIS IN HlMAN LYMPHOID LINES. Arthur D. Bloan, 
Soja P. Bennett, Frank T. Nakamura, Sally 5pence, 
and Keiichi ctlki. call. of Fhys. & Surg., Colurbia 

lhiv., [)!pt. c>f Pediatrics, N. Y. 
We are attenpting to develop the human lyrtplocyte culture 

system for study of rates and mechaniSIIB of chemically-indu::ed 
nutation. 'Ihree loci are being examined: locus ..tlidl 
specifies HGPRI' synthesis; the !!! locus which specifies argi.nino
suocinate synthetase {AS) synthesis; and the 2. locus which deter
mines ouabain respcnsiveness. Mutaticn usbg 
6-thioguanine {6'IG) selection, is being studied, as 1s 11Utation 
fran as- --1as+, using high citrulline-low arginine Jredil.lll, and 
as-•oY, using 10-6M ouabain. '!he tester line t.M-21-5, of cit
nuliii'emi.c (as-;as-) origin, has, via selection, produced a line 
triply nutant and !f>, as in 
selective Jredia and by HGPRl' and AS specif1c activities. '!he 
Wi-L2 tester line, derived originally fran a pa
tient, has procl.u::ed, by selection, an and as- derivative. 
Spontaneous nutation rates in Wi-L2 fran 
via fluctuaticn analyses, ranged fran 0.1-0.3 x lo-7;oen;gener
ation. Usin; sister chranatid exchange (SCE) frequency as an in
direct rreasure of mutagenicity, inc\:bation of Wi-L2 in ethyl neth
anesulfcnate {EM;), 50 ,ug/ml for 24 hours, resulted in a 3-fold 
increase in SCE's (rrean in controls,of 7. 7 SCE's/metaphase vs. 
21.9 in EM;-expoeed cells). '1he nutation rates at these 3 loci 
after EM; nutagenesis are now being determined, as a I!Ddel for 
denonstrating the feasibility of rronitoring for chemical nutagens 
using these lyrr{hoid lines. 
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