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Studies on a child with hepatic pyruvate carhoxylase (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 ahout 2% (easilv 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 ~ 1 ~ ~ 0 3  
into oxalacetate in the presence of citrate synthase. The assay 
is linear with time up to 90 min. with both WBC and fibrohlasts 
and with protein up to 250 up, for WBC and 150 up, for fibmblasts. 
That the pyruvate-dependent ~ ~ ' ~ 0 3  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 fibmblasts (n=3) are 
1.11 f 0.08 nmole HCO- fixed/min/mp, protein (munits) and in WBC 
0.089 munits f 0.006 ~ S E M )  for 3 adults and 2 children. The 
finding of little or no PC activity in WAC and fibroblasts in 
the patient provides stronp, evidence that the hepatic form of PC 
is identical with that of WBC and fibroblasts. Thus the assay 
for PC in peripheral cells should offer a valid diagnostic tool 
for the detection of hepatic PC deficiency. Also the assay in 
fibroblasts ahould make prenatal dia~nosis and family studies of 
deficiencies of this enzyme possible for the first time. 
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A 35 year old wnvln was referred for genetic counseling a f t e r  

delivering a st i l lborn with multiple amgenital ananalis.  Thirty 
percent of peripheral blood -s were aneuploid af ter  FHA 
stirmlation ampared to less than 5 percent usually found. lhis 
increased to 48 per cent in skin fibroblasts af ter  6 m t h s  in  
t issue culture. QvarPsane studies of the patient's two child- 
ren, mther,  father and two brothers were normal. G,D, and C 
,gmap c-s were aneuploid, but not A, B or F. 13 of 25 
clones f m  single cells grew up, and greater than 30 per cent 
aneuploidy was darPnstrated in each one. These findings may be 
secondary to in  v i m  tissue culture conditions, and m y  not re- 
present a defect in ce l l  division in v im.  muse cel ls ,  for ex- 
anple, d a m s t r a t e  high aneu~loid rates in  v i m .  Nevertheless, 
these findings also may represent a new genetic mutation of 
mitotic cell division,,perhaps in spindle fiber fonnation, and 
may be related to clinlcal aneuploid conditions such as trisany 
chmnosane syndmmes. 
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GMl-qang are glycol lpld storage dlswses characterized by an 
accumlat ion of GMl-gngl lor Ida and a def lclency of fi-gal 
actlvlty. Antlbodles evoked against purlfled A1 lsozyma of human 
llver ware used to develop a sensltlve radial inrmmdlffuslon 
assay to quantitate the CRM of blologlcal samples Independent of 
their enzymic actlvlty. 17-Gal actlvltles were determined In 
fibroblasts from controls and from patlants wlth types 1 and 2 
CHI-gang and Krabbe's dlswse us lng 4 mu-P-0-galactor Ida, 
(3H) Iactosylceramlde (assay I for "Krabbe's" enzym, assay I I  
for "GMl" enzyme), and (3H) GM1-gang1 loslde. The CRM was 
determined and the ratio of GMl actlvlty to CRM (CRM speclflc 
actlvlty) was ulculated. 

In controls, the CRM was 0.31-0.43 u g / y  proteln wlth a CRM 
speclflc actlvlty of 512-588 nrn/hr/ug. CRM of Krabbe flbroblasts 
and the @gal actlvltles were higher than those of controls 
resultlng In CRM speclf lc actlvlty slmllar to controls. In GM1- 
gang, type 1, m r m l  quantltles of CRM were found wlth about a 
500-fold decrusa In the CRM speclfic actlvlty. Almost twlce the 
normal quantltles of CRM were found in GMl-gang type 2 but the 
CRM speclflc actlvlty was decreased only 100-fold. Thls assay 
provides new data regarding the molecular defect In GMl-gang, 
types 1 and 2 and may serve as a tool for the study of other 
defects of P-gal. 
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Acid o-glucos ldase (AG) of 15% of mean control was found In 
cultured skin fibroblast (FB) of a patlmt wlth late onset AG de- 
ficiency. AG was purlfled from n o m l  and from deflclent FB by 
afflnlty chromatography. Placental AG was purlfled to hanogenel- 
ty wlth CM-SephaCx C-50. amnonlun sulfate preclpltrtlon, dlrly- 
sir, Amlcon flltratlon, affinity chromatography by Sephadex OIW 
and DEAE-cellulose lon-exchange chromatography. l w  actlvlty 
peaks and a shoulder were eluted f m n  DEAE-cellulose with a NaCl 
gradlent. The two peaks and the shoulder had dlffarent specific 
actlvitles and on acrylamlde disc electrophoresis each p v a  one 
proteln band wlth different mbllltles corresponding to the en- 
zyme actlvlty. The pHoptlmum, Km, Max, electmphoretlc mbll- 
ity, t h e m 1  denaturation at pH 4.0 and 7.0. and lnhlbltlon by 
turamse, a-n!athylglucoslda and trehalose ware the rune In puri- 
fled wlld type and mutant enzymes. A greater lnhlbltlon was 
found with all lnhlbltors when glycogen. rather than maltose, was 
the substrate. The Vhwx of the placental enzyme was greater than 
that of the FB enzyme. batlng crude extracts from n o m l  and 
deficient FB gave an Inltlal Increase In speclflc actlvlty which 
was not present wlth purlfied enzyme. We are now produclng antl- 
bodles agalnst the enzyme to detennlne whether or not the mount 
of enzyme proteln In deflclent cells differs from that In mml 
cells. 
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W e  are a t t m p t h g  to develop the hunan lynFhocyte culture 

system for study of rates and mechanism of chemically-induced 
nutation. Three loci are being examhd: the w locus whicfi 
specifies H B K P  synthesis; the as locus whi& specifies arginino- 
sua ina te  synthetase (AS) synthesis; and the o locus which deter- 
mines ouabain respcnsi-s. Mutation £ran &++*-, ~3179 
6-thioguanbe (6%) selection, is being studied, as 1s mtation 
f m  as-+as+, using hi* citrulline-low arginine d u n ,  and 
&-3, u s 5  1 0 - 6 ~  ouabain. Ihe tester l ine  W21-5, of c i t -  - 
r u l l i k n i c  (as-/as-) origin, has, via eel-on, prodwed a l ine  
t r ip ly  rmtant (g-, g-, and d), as de- by gnmth i n  
selective media and by HGPRT aijd AS specific activit ies.  Ihe 
Wi-L2 tester line,  derived originally fran a  pa- 
t ient ,  has produxd, by selection, an w- and =- derivative. 
Spantaneous rutation rates in Wi-L2 f m  6@-6TGr(h 
via f luctvltion analyses, ranged f m  0.1-9.3 X 1 0 - 7 & ; 7 s '  
ation. Using sister chmmtid exdmqe (SCE) frequency as an in- 
direct measure of mutagenicity, incubation of Wi-L2 in  ethyl &- 
anesulfonate (m) , 50 w / m l  for 24 hours, resulted i n  a 3-fold 
increase in SCE's (mean i n  controls~of 7.7 S ( J E ' s / m h ~ s e  ve. 
21.9 in =-exposed cells) . lhe nutation rates a t  these 3 loci  
a f t e r  M mutagenesis are ncw being determined, a s  a nude1 for 
damnstrating the feasibil i ty of mnitoring for chemical mutagma 
wing these 1ylnPloid lines. 
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