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e n t  close p r o x i m i t y  to recep tors  for co lony- s t imu la t ing  factor  
1 (Csfmr) and  p l a t e l e t -de r ived  growth  fac tor  (Pdgfr) and  to a 
caudal  type  h o m e o b o x  gene (Cdx-1) (3). 
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M a n g a n e s e  superoxide  d i smutase  ( M n S O D / S O D 2 )  (E.C. 
1.15.1.1) is one  of  a group of  enzymes  invo lved  in t he  conver -  
s ion of  oxygen  free radicals  to hydrogen  peroxide  (6). M n S O D  
has been  l inked  b o t h  to the  r emova l  of  toxic  oxygen radicals  
fo rmed  dur ing  hyperox ia  and  i schemic  reper fus ion  (1) and  to 
ce l lu lar  d i f fe ren t ia t ion  (1, 3, 10). I t  is also in te res t ing  t h a t  cel- 
lular  t r a n s f o r m a t i o n  and  the  m a l i g n a n t  cell p h e n o t y p e  are  
b o t h  assoc ia ted  wi th  a reduc t ion  in t he  enzyme  ac t iv i ty  of  
M n S O D  (10). 

M n S O D  was in i t ia l ly  local ized to c h r o m o s o m e  6 us ing  enzy-  
ma t i c  analys is  of  m o u s e / h u m a n  hybr ids  (4) and  sublocal ized 
to 6q21 fol lowing s imi lar  ana lyses  to a hybr id  wi th  an  appa ren t  
de le t ion  of  c h r o m o s o m e  6q21 (12). F u r t h e r  analysis  has  dem- 
o n s t r a t e d  mul t ip le  TaqI R F L P s  us ing  the  M n S O D  amino  acid 
coding region c D N A  as a probe  (14). T h e  long a rm of h u m a n  
c h r o m o s o m e  6 is a f r equen t  site of  c h r o m o s o m e  abnormal i t i e s  
in leukemia ,  neurob las toma ,  and  m e l a n o m a  (5, 9, 13). T h e r e -  
fore, we sought  to  more  closely def ine  the  regional  local iza t ion  
of  t he  M n S O D  locus in h u m a n s  by in situ hybr id iza t ion  and  
hybr id  mapping .  
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FIG. 1. (A) Partial restriction map of the 3'-portion of the human MnSOD gene used for in situ hybridization (see text). Phage clones 
depicted contain exons {represented by black boxes) encoding the COOH--termina1118 amino acids and all but 114 nt of the 3'--untranslated 
region of the human MnSOD gene. Corresponding amino acid numbers are indicated. TAA signifies the MnSOD stop codon. Boxes enclosing 
Poly(A) denote alternative polyadenylation sites. B, BamHI; H, HindIII; and SMA, Sinai, are restriction enzyme cleavage sites. (B) Left :  
Human chromosome 6 content of a hybrid mapping panel [after (7)]. Below each panel member is the autoradiographic documentation 
(following Southern analysis) indicating that only HAL26-12 fails to provide a hybridization signal [confirming that SOD2 lies within 6q25]. 
Right:  Examples of FISH using the SOD2 probe shown in A localizing this gene to 6q25 (see idiogram). 
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The MnSOD probes utilized for the fluorescent in  s i tu  hy- 
bridization (FISH) study were generated using three H i n d I I I  
genomic fragments isolated from a human chromosome 6 hu- 
man /hams te r  cell line genomic library. The  partial  restriction 
map and the exon/ in t ron  organization of these clones are de- 
picted in Fig. 1. The  4.3-kb phage clone 9 contains MnSOD 
exon 4 (amino acids 114-176) and exon 5 (amino acids 177- 
222 and 857 nt  of the 3 ' -untranslated sequence). The  1.4-kb 
phage clone 9740 contains additional 3 ' -untranslated region 
sequence. The  6-kb phage clone 8 contains the terminal  984 nt  
MnSOD 3'-untranslated region, including the terminal  poly- 
adenylation signal (2). The  phage clones were subcloned into 
pSp-72. 2 One microgram of DNA from the three clones was 
labeled with biotin and hybridized to human metaphase chro- 
mosomes as previously described (8). A total  of 25 metaphase 
cells were examined; 23 of these had "double" fluorescent sig- 
nals, one on each chromatid over the distal long arm of chro- 
mosome 6. Only chromosomes in which both chromatids had a 
signal were included for analyses, making the background hy- 
bridization extremely low. The same cells hybridized for F ISH 
had been previously G-banded (using Wright ' s  stain) and pho- 
tographed to allow direct comparison of the results and con- 
firmed tha t  the hybridization signal was localized to 6q25 
(Fig. 1B). 

A recently published somatic cell hybrid panel composed of 
eight cell lines (7) was used to assist in regional localization of 
SOD2. The  chromosome 6 content  of this panel is shown in 
Fig. 1. D N A  was digested with E c o R I  and electrophoretically 
separated from each hybrid line and control DNA from hu- 
man, mouse, and Chinese hamster  cell lines. Southern blots 
were then  probed with a SOD2 probe (pHMnSO4) as previ- 
ously described (9). As indicated in Fig. 1, SOD2 was localized 
to the most  distal of these regions (6q25.3-qter) (Fig. 1). This  
confirms the F I S H  analysis and strongly suggests that  SOD2 
maps to the distal port ion of 6q25. 

Previous reports (4, 12), including the most  recent report  of 
the Commit tee  on Chromosome 6 for the Human  Gene Map- 
ping Workshop (15), had indicated 6q21 as the reference map 
posit ion for SOD2. Clarification of the localization of SOD2 to 
6q25 should assist in the further  detailed genetic mapping of 
the long arm of chromosome 6. 
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In Hodgkin 's  disease (HD) the lymphoid activation antigen 
CD30 (Ki-1) is expressed on the tumor  cells (9). Furthermore,  
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