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Abstract We have ass igned the human his tamine H~-re- 
ceptor  gene to ch romosome  3 by Southern blot  analysis  of  
a ch romosome  mapping  panel  constructed from human-  
hamster  somatic  cell hybrids.  This ass ignment  was con- 
f i rmed by  in situ hybr id iza t ion  on metaphase  chromo-  
somes and involved bands 3p14-p21 .  

Introduction 

Histamine  is an ubiquitous messenger  molecule  released 
f rom mast  cells,  en terochromaff in- l ike  cells,  and neurons. 
Its various act ions are media ted  by  three pharmacolog i -  
cal ly  def ined receptors  te rmed the H1, H2, and H 3 recep-  
tors ( reviewed in Schwartz  et al. 1991). The H l receptor  
was the first member  of  this fami ly  to be pharmacolog i -  
cal ly def ined with the design of  select ive antagonists ,  the 
"ant ih is tamines"  (Bovet  and Staub 1973), which are still 
current ly used to treat al lergic and inf lammatory  reac- 
tions. 

The H l receptor  appears  to be mainly  coupled  in a pos-  
itive manner  with phosphol ipase  C and, thereby, to elicit  a 
variety of  ca lc ium-media ted  responses  (Hill and Donald-  
son 1992), including arachidonic  acid release (Leurs et al. 
1994). Its b iochemica l  proper t ies  and tissue dis tr ibut ion 
have been s tudied with the help of  revers ible  l igands such 
as [3H]mepyramine (Hill et al. 1977) or [t25I]iodobolpyra- 
mine (K6rner  et al. 1986)and an i r revers ible  photoaff ini ty  
l igand, [125I]iodoazidophenpyramine (Ruat et al. 1988). 

The HI receptor  seems to be expressed by various pe- 
ripheral  tissues, such as smooth muscles ,  and by neurons 
in the brain, where  his tamine might  be involved in the 
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control  o f  wakefulness ,  mood,  and hormone  secretion. 
Never theless ,  pathological  condi t ions associated with 
changes in the express ion or propert ies  of  Hi receptors  
have never  been clearly identif ied.  

Recently,  a bovine  H~-receptor c D N A  was cloned,  us- 
ing a t ransfected oocyte  as the express ion system, and its 
nucleot ide sequence was es tabl ished (Yamashita  et al. 
1991). Its homology  with the corresponding sequence of  
other receptors  conf i rmed that it be longs  to the superfam- 
ily of  receptors  coupled with G proteins  with seven puta- 
t ive t ransmembrane  domains .  Subsequently,  c D N A s  of  rat 
(Fuj imoto  et al. 1993) and guinea pig homologs  (Traiffort 
et al. 1994) were cloned and, in the latter case, character-  
ized in detail  with regard to pha rmaco logy  and transduc- 
tion systems (Leurs et al. 1994). As a prerequisi te  of  ge- 
netic studies of  the his tamine H l receptor,  we report  here 
its human chromosomal  local izat ion.  

Materials and methods 

Localization by hybridization to DNA 
extracted from human-hamster somatic cell hybrids 

DNA extracted from human-hamster somatic cell hybrids contain- 
ing a reduced number of human chromosomes, digested with the 
EcoRl  restriction enzyme, and blotted to a nylon membrane (Bios 
chromosome panel blot CB-1AI and CB-2BII, Bios Corporation) 
was used. The blots were prehybridized for 2 h at 65~ and, then, 
hybridized overnight at the same temperature in 6 x SSC, 5 x Den- 
hardt's, 10% dextran sulfate. 1% SDS, 100 Bg/ml denatured 
Salmon sperm DNA. The membranes were washed twice in 2 x 
SSC, 0.5% SDS for 10 min at room temperature, once in 1 x SSC, 
I% SDS for 15 min at 65~ and twice in 0.1% SSC, 1% SDS for 
15 rain at 65~ 

The hybridization probe was obtained by the polymerase chain 
reaction (PCR; Saiki et al. 1988). The pSVHt plasmid containing 
the nucleotide sequence corresponding to the guinea pig Hi-rece p- 
tor gene (Traiffort et al. 1994) was used as a template. A 692-bp 
nucleotide fragment encoding the putative transmembrane domains 
I-V of the guinea pig H~ receptor was amplified using 50 nM 
primer 1 (5"-AAGACAGGATGTTGGAGGGCAACA 3") and 50 
nM primer 2 (5"-CAACTTCAGCTTCATCTCTGAGAA 3") for 
35 identical cycles (94~ 56~ and 72~ for 1 min each) with 5 
u Amplitaq DNA polymerase (Perkin Elmer). PCR products were 
electrophoresed on a 1.5% agarose gel. The sole DNA fragment 



generated was of the expected size ; it was excised and purified by 
electroelution (Maniatis et al. 1982). The 32p-fragment was ob- 
tained by nick-translation and used as a hybridization probe (-3.5 
• 10 6 dpm/ml). The blots were then exposed to X-ray films at -80 ~ 
C for 24 h with two intensifying screens. 

Localization by in situ hybridization 

In situ hybridization experiments were performed using the same 
probe as that prepared for Southern blot analyses, but it was tri- 
tium-labeled with the multiprime DNA labeling system (Kit Amer- 
sham, UK). Its specific activity was 6.3 x 107 cpm/gg. In situ hy- 
bridization of the probe (concentrations of 20, 50, and 80 ng/ml) to 
normal human metaphase chromosomes was performed as previ- 
ously described (Le Coniat et al. 1989). 

Results 

The chromosomal localization of the human histamine 
Hi-receptor gene was first determined by Southern blot 
analysis of  two panels of  18 human-hamster cell hybrids. 
The 32P-radiolabeled DNA fragment encoding transmem- 
brane domains I - V of the guinea pig histamine Hi-re- 
ceptor gene hybridized with human and hamster EcoRI 
genomic DNA fragments of  12 and 18 kb, respectively. 
No other signal appeared after a prolonged exposure time 
of one week. In each panel, only four of the 18 hybrid cell 
lines (numbers 423, 860, 507, 1079, as described by the 
purchaser; Smith et al. 1988) gave a positive hybridiza- 
tion signal corresponding to the presence of the human re- 
active EcoRI DNA fragment of 12 kb (data not shown). 
These four hybrid cell lines being the only ones to contain 
the human chromosome 3, a perfect match was thus ob- 
served between the signal and the presence of chromo- 
some 3 in both panels. 
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Fig. 1 Distribution of silver grains on 256 metaphase cells after in 
situ hybridization with the H l receptor gene probe. Arrow localiza- 
tion of the probe 
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Two in situ hybridization experiments were performed 
with identical results, and so they could be pooled. A total 
of  399 silver grains were counted on 256 metaphase cells 
(Fig. 1); 59 (14.8%) were on chromosome 3 of which 27 
(6.8% of the total number) were localized to 3p14-p21. 
Accumulations of  grains were observed on other bands 
but with lower percentages, viz., 4q35 (2% of the total), 
6p l l  (2%), l l q l 3 - q l 4  (3.3%), 15@1(1.75%). It was con- 
cluded that the most probable localization of the hista- 
mine Hi-receptor gene was 3p14-p21. 

Discussion 

The histamine Hi-receptor gene has been assigned to 
chromosome 3 by somatic cell hybrid studies, and local- 
ized to bands 3p14-p21 by in situ hybridization experi- 
ments. The background, similar in the two in situ hy- 
bridization experiments performed, may be attributable to 
the differences between species, since the probe was pre- 
pared from the guinea pig DNA sequence of the gene. An- 
other possible explanation for the presence of the minor 
peaks of  accumulation of grains (Fig. 1) is that the Hi-re- 
ceptor gene belongs to a family of  genes that may have 
sufficient homology to hybridize partially with the probe 
used in these in situ experiments. With this technique, the 
conditions of  stringency are not as easy to control as in 
Southern blotting experiments. Nevertheless, the speci- 
ficity of  the signal on chromosome 3 was evident after a 
prolonged exposure time of the hybridized panels of  hu- 
man-hamster cell hybrids, since no other signal was ob- 
served. 

The present localization of the histamine Hi-receptor 
gene is indeed the first localization of one histamine re- 
ceptor gene to human chromosomes, but other receptors 
have been defined (Schwartz et al. 1991). It will be inter- 
esting to determine whether the genes encoding the other 
histamine receptors are clustered. 
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