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Abstract. The gene for human dihydrolipoamide dehydroge-
nase (DLD) has been localized to the long arm of chromosome
7, within bands q31—q32, by gel-blot hybridization analysis
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!

with DNA from a panel of somatic cell hybrids ‘cmtaﬂninm I
ious portions of human chromosome 7.

Dihydrolipoamide dehydrogenase {commonly known as li-
poamide dehydrogenase, or DLD [E.C.1.8.1.4.]) is a 50-kDa
subunit protein comprised of at least three distinct mitochon-
drial multienzyme complexes: the pyruvate dehydrogenase
complex, the 2-oxoglutarate dehydrogenase complex, and the
branched chain a-keto and dehydrogenase complex (Sakurai et
al., 1970). Functionally, this enzyme acts to transfer a pair of
electrons from reduced lipoyl groups to NAD within each of
these complexes, thus releasing oxidized lipoate to participate
in reductive acylation. It may also participate in another multi-
enzyme complex that is responsible for glycine cleavage (Kochi
etal, 1986; Carothersetal., 1987). A rare inborn error of metab-
olism in man characterized by reduced lipoamide dehydroge-
nase activity and concomitant reduction of all a-keto acid dehy-
drogenase complex activities has been described in a small num-
ber of patients (Robinson, | 989). Isolation and sequencing have
been reported for cDNAs encoding the entire protein sequence
of human (Otulakowski and Robinson, 1987; Pons et al., 1988)
and porcine (Otulakowski and Robinson, 1987) lipoamide de-
hydrogenase and the human gene assigned to chromosome 7
(Otulakowski et al., 1988; Olson et al., 1 990).

Using a panel of rodent X human somatic cell hybrids con-
taining various portions of chromosome 7, we have refined the

chromosome localization of the human DLD gene to
Tq31-q32.
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amount of human chromosome 7 present in each of these hybridsis showig

Fig. 1. High-molecular-weight DNA (5-10 pg) was isolated f‘mmhnbrid‘
lines, digested with EcoRlI, separated by electrophoresis on 2 O.E%agn

labeled with [0-*2P]dCTP by the random priming method (Fem!wg‘
Vogelstein, 1983}, was used as the probe in the hybridization ﬂnﬂ”)”fls, ﬁ ‘
were prehybridized and hybridized in CGH solution (0.5 M soduumvp‘
phate buffer [pH 7.2], | mM EDTA, 7% SDS)at 65 °C (Church and Gitg
1984). Following hybridization, the blots were washed lllpee times wt01n5i‘~ |
tively in 2 X SSC, 1 X SSC, and 0.1 X SSC (all with 0. % SDS) for

each at 65 °C (SSC = 150 mM NaCl, 15 mM sodium citrate). The s
exposed to Kodak XAR-5 film with infensifying screens for 1 dui

-70°C.
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An example of the hybidization results is shmwav"m In Fﬁ'ﬁm
and the data are summarized in Fig. 1. As shown 1t Fig ;
DLD ¢DNA probe detected a single 4.0-kb band it a.zll 1
hybrids containing human DNA from the 703“1'“13‘ i;;i
but not in hybrids that did not contain this region The ss |
human-specific band was easily distinguished hr_o@ ‘C‘;EE‘SH!‘ ‘
bridizing sequences (presumably the corre;pond}ﬂg _EHW
the mouse and hamster DNAs. The regional lo‘camam‘%izmm
mation for DLD was derived mainly from me’hybﬂs ik
result with the human X mouse hybrid GM.IODgRﬁlérstm:
contained a single human chromosome 7 "j’{“h 236833@3}24
deletion (7pter— q22::q32—qter), and with hj mosont |
which contained a single translocated b

=X

‘ It cledt
(7Tqter—q22:) (Rommens et al., 1988). Tl;% 6%?:11@22”%“:
showed that the DLD Sequence was present i DLD gee ol

absent in GM1059Rag5, indicating that the
within 7q31 -—>q32.
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| Fig. 1. Somatic cell hybrid lines and summary of hybridization data. The
ip panel shows the human X rodent somatic cell hybrid lines used in this
judy and the portion of human chromosome 7 contained in each of them.
¢ presence [+} or absence (-) of the DLD gene in each of these cell lines was
frmmne(ﬂ by gel.l-b‘llot hybridization analysis with the cDNA probe. Exam-
w;u;mz hybridization tesults are presented in Fig. 2, but not all the resalts

er: ﬁ';l;iqlkligﬁlwongmragge restriction map has been constructed
A {‘Ci;‘)w D bp region encompassing the gene for cystic fibro-
i L 1989) }T’M;M_m.et al., 1988; Poustka et al., 1988; Rommens et
m?cmu‘se 'rr reliminary data (not shown) suggest that DLD is not
e ‘wﬁio‘nrb‘:xmlty of the met protooncogene (MET), CF, and
Do ) ‘Cﬁmgﬂthcr, span approximately 1.5 X 10¢ bp. Over
- ‘qde chromosome 7-specific DNA fragments have been

zed to the 7q31— 32 interval with use of the somatic cell
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Fig. 2. Examples of gel-blot hybridization. The autoradiograph shows the
result of hybridization of the LD4a cDNA to two of the somatic cell hybrids,
GM1059Rag5 and 2068Rag22-2. Total human, mouse, and hamster DNAs
are included as controls. The arrow indicates the 4.0-kb human-specific

sequence present in lanes 2, 3,and 7.

hybrids described here (Rommens et al., 1988). The localization
of the DLD gene to this jnterval, which is estimated to be
approximately 30 X 106 bp in size, adds yet another DNA seg-
ment for use in the construction of a long-range physical map of

7q31—q32, now underway.
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