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The recently identified mouse obese lob) gene apparently encodes a secreted protein that may function in the 
signaling pathway of adipose tissue. Mutations in the mouse ob gene are associated with the early 
development of gross obesity. A detailed knowledge concerning the RNA expression pattern and precise 
genomic location of the human homolog, the OB gene, would facilitate examination of the role of this gene 
in the inheritance of human obesity. Northern blot analysis revealed that OB RNA is present at a high level 
in adipose tissue but at much lower levels in placenta and heart. OB RNA is undetectable in a wide range of 
other tissues. Comparative mapping of mouse and human DNA indicated that the ob gene is located within a 
region of mouse chromosome 6 that is homologous to a portion of human chromosome 7q. We mapped the 
human OB gene on a yeast artificial chromosome {YAC) contig from chromosome 7q31.3 that contains 43 
clones and 19 sequence-tagged sites {STSs). Among the 19 STSs are eight corresponding to microsatellite-type 
genetic markers, including seven {CA}n repeat-type Genethon markers. Because of their close physical 
proximity to the human OB gene, these eight genetic markers represent valuable tools for analyzing families 
with evidence of hereditary obesity and for investigating the possible association between OB mutations and 
human obesity. 

A major focus of the ongoing human genome 
project is the construction of highly integrated 
and annotated physical, genetic, and cytogenetic 
maps of human chromosomes (Collins and Galas 
1993; Olson 1993; Green et al. 1995b). One use- 
ful feature of such maps is the ability to localize 
rapidly newly discovered genes or DNA segments 
of interest relative to other chromosomal land- 
marks (e.g., genetic markers, cytogenetic bands). 
Establishing the physical proximity of different 
types of landmarks is particularly important for 
positional cloning projects, where all available 
mapping information about a critical chromo- 
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somal region (typically defined by genetic map- 
ping studies) is valuable (Collins 1992, 1995; Ball- 
abio 1993). It is thus not surprising that the num- 
ber of disease genes isolated using a positional 
cloning strategy has increased dramatically since 
the start of the human genome project (Collins 
1992, 1995; Ballabio 1993; Green et al. 1995b). 
However, highly annotated chromosome maps 
are also valuable for studies that proceed in the 
opposite direction; that is, from a known gene to 
a phenotype (such as a disease process). For ex- 
ample, genetic markers found to be in close phys- 
ical proximity to a newly identified gene can be 
used to study appropriate families for evidence of 
genetic linkage between a particular phenotype 
and the gene. Thus, information derived from de- 
tailed genomic maps can provide the opportu- 
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nity to study the role of a known gene in a he- 
reditary disorder. 

Recently, Zhang et al. (1994) utilized a posi- 
tional cloning strategy to isolate the mouse obese 
(ob) gene, which when mutated results in pro- 
found obesity and type II diabetes in some inbred 
strains (Coleman 1978). Specifically, the ob gene- 
containing region of mouse chromosome 6 (de- 
limited by genetic mapping) was isolated in yeast 
artificial chromosome (YAC) and P1 clones, and 
exon trapping was employed to identify candi- 
date gene sequences. An exon exhibiting adipose 
tissue-specific expression was isolated and ulti- 
mately found to be part of the ob gene. Probes 
derived from the mouse ob gene were then used 
to isolate the human homolog, the OB gene. The 
mouse ob RNA is -4.5 kb in size and encodes a 
167-amino-acid open reading frame, with the 
predicted amino acid sequence being 84% iden- 
tical in mouse and human. This protein appears 
to be secreted from adipose tissue and likely func- 
tions as part of a signaling pathway involved in 
the regulation of body fat. 

The mouse ob gene resides on mouse chro- 
mosome 6 within a region of conserved synteny 
to a segment of human chromosome 7q. As part 
of a global effort to establish a YAC-based se- 
quence-tagged site (STS)-content map of human 
chromosome 7 (Green and Green 1991; Green et 
al. 1991, 1994, 1995a), we sought to establish 
more precisely the physical location of the hu- 
man homolog. Here we report the localization of 
the human OB gene on a YAC contig mapping to 
7q31.3 that contains 43 clones and 19 STSs. Im- 
portantly, the human OB gene was found to re- 
side in close physical proximity to a set of eight 
genetic markers, which can now be used to in- 
vestigate a possible correlation between the gene 
and inherited forms of obesity. In addition, the 
pattern of tissue expression of OB RNA was stud- 
ied, revealing that the gene is highly expressed in 
human adipose tissue and much less so in pla- 
centa and heart. 

RESULTS AND DISCUSSION 

Tissue Distribution of OB RNA 

The human OB gene was isolated by Zhang et al. 
(1994) using a hybridization probe derived from 
the mouse ob cDNA. The sequence of the human 
OB gene (GenBank accession no. U18915) is 
highly homologous to that of the mouse gene 
within the amino acid-coding region, whereas 
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the identity between the human  and mouse 
genes is only 30% in the 3'-untranslated region. 
At the predicted amino acid level, there is 84% 
identity between the human and mouse genes 
(Zhang et al. 1994). 

Examination of the tissue expression of the 
human OB gene by Northern blot analysis re- 
vealed that OB RNA is expressed at a high level in 
human adipose tissue and much lower levels in 
placenta and heart (Fig. 1). The size of the RNA 
(-4.5 kb) was equivalent in human and mouse as 
well as in each of the expressing tissues. In these 
studies, fivefold higher signals were seen with 10 
lxg of total adipose tissue RNA as with 2 lxg of 
poly(A) ÷ placental RNA. A fivefold lower signal 
was seen in poly(A) ÷ RNA from heart compared to 
that from placenta. It is estimated that the level 
of OB RNA is -250-fold lower in placenta than in 
adipose tissue. In this experiment, OB RNA was 
not detected in any of the other tissues analyzed, 
including brain, lung, liver, skeletal muscle, kid- 
ney, and pancreas. Additional experiments did 
not reveal OB RNA in spleen, thymus, prostate, 
testis, ovary, small intestine, colon, peripheral 
blood leukocytes or in fetal brain, liver, or kid- 
neys (data not shown). It is possible that OB is 
expressed at an undetectable level (by Northern 
blot analysis) in these latter tissues or in other 
tissues that were not studied. The observed pat- 
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Figure 1 Northern blot analysis of human RNA. 
Northern blots containing I0  pg of total RNA from 
human adipose tissue (A, FAT) and 2 l~g of poly(A) ÷ 
RNA from other human tissues (B) were hybridized 
to human OB or human 13-actin probes as indicated. 
An intense signal at -4.5 kb was seen with the adi- 
pose tissue total RNA. Hybridization to the poly(A) ÷ 
RNA revealed detectable signals in heart (HE) and 
placenta (PL), whereas OB RNA was not detected in 
brain (BR), lung (LU), liver (LI), skeletal muscle (SM), 
kidney (KI), and pancreas (PA). In each case, the 
length of the autoradiographic exposure is indi- 
cated. Of note, the genesis of the lower molecular 
weight bands seen in placental RNA (e.g., alternate 
splicing, RNA degradation) is not known. 
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tern of expression in human  differs somewhat 
from mouse, in which ob RNA is detected almost 
exclusively in adipose tissue. The significance of 
expressed OB RNA in human  placenta and heart 
is unknown, al though both tissues are known to 
contain adipocytes. Further studies will be re- 
quired to determine the expressing cell types in 
placenta and heart, whether the encoded protein 
is synthesized, and the physiological significance 
of these findings. 

Comparative Mapping of the ob Gene Region in 
the Mouse and Human Genomes 

The mouse ob gene is located on proximal chro- 
mosome 6 in a region homologous with a por- 
tion of human  chromosome 7q. Genes within 
this segment include (from proximal to distal) 
Met proto-oncogene,  the cystic fibrosis trans- 
membrane conductance regulator (Cflr), paired 
box-containing gene 4 (Pax4), ob, and carbox- 
ypeptidase A (Cpa) (Friedman et al. 1991; Zhang 
et al. 1994). In mouse, genetic mapping was used 
to demonstrate that  Pax4 is tightly linked to ob 
(Walther et al. 1991; Zhang et al. 1994). The 
physical distance between ob and Pax4 was found 
to be -1 Mb (Zhang et al. 1994). On the basis of 
these comparative mapping studies, it was ex- 
pected that the human  OB gene would reside be- 
tween PAX4 and CPA on chromosome 7q. Fur- 
thermore,  because h u m a n  CFTR (Heng et al. 
1993) and PAX4 (Tamura et al. 1994) were 
mapped by fluorescence in situ hybridization 
(FISH) to 7q31.3 and 7q32, respectively, the most 
likely cytogenetic position of the human  OB gene 
would be in the vicinity of the 7q31.3-q32 
boundary. 

Mapping the OB Gene on Human Chromosome 7 

An STS (sWSS2619) amplifying a small segment 
of the 3'-untranslated region of the human  OB 
gene was used to screen a collection of YAC 
clones that is highly enriched for human  chro- 
mosome 7 DNA (Green et al. 1995a), and nine 
YACs were ident if ied (yWSS691, yWSS1332, 
yWSS1998, yWSS2087, yWSS3319, yWSS3512, 
yWSS4875, yWSS4970, and yWSS5004). To verify 
that these YACs contain the authentic human  OB 
gene, two addi t ional  exper iments  were per- 
formed. First, each of the YACs was tested with a 
second h u m a n  OB-specific PCR assay, and all 
were found to be positive (data not  shown). Sec- 
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ond, yeast DNA from each clone was digested 
with EcoRI and analyzed by gel-transfer hybrid- 
ization using a human  OB cDNA-derived probe. 
In all instances, a single hybridizing band was 
seen, and this band was the same size in the YACs 
and a P1 clone known to contain the human  OB 
gene (data not  shown). 

Using  the  c o m p u t e r  p r o g r a m  SEGMAP 
(Green and Green 1991; C.L. Magness and P. 
Green, unpubl . )  and o ther  YAC-based STS- 
content  data that  we have generated for chromo- 
some 7 (Green et al. 1991, 1994, 1995a), the hu- 
man OB gene was found to reside within the YAC 
contig depicted in Figure 2. Specifically, this con- 
tig consists of 43 over lapping YACs and 19 
uniquely ordered STSs. Details about each of the 
19 STSs are provided in Table 1. In addition to the 
OB-specific STS, the contig also contains an STS 
(sWSS808) specific for the h u m a n  PAX4 gene 
(Tamura et al. 1994; Stapleton et al. 1993), seven 
STSs derived from chromosome 7-specific YACs, 
two STSs derived from chromosome 7-specific ~, 
clones, and, importantly,  eight microsatellite- 
specific STSs. Additional details about these eight 
genetic markers, inc luding sequences of the 
primers used for genotype analysis, are provided 
in Table 2. Of note, there is redundant  YAC-based 
connectivity throughout  the contig (i.e., there 
are two or more YACs connecting each adjacent 
pair of STSs), lending strong support for the rel- 
ative order of STSs shown in Figure 2. 

As depicted in Figure 2, the predicted orien- 
tation of the human  OB-containing YAC contig 
is such that sWSS1734 is the centromeric-most 
STS (i.e., closest to CFTR), whereas sWSS2367 is 
the telomeric-most STS (i.e., closest to CPA). This 
orientation is predominantly based on compara- 
tive mapping data, which places Pax4 proximal 
and ob distal within the syntenic block present in 
mouse and human  DNA (Zhang et al. 1994). The 
OB gene maps near the telomeric end of the con- 
tig, based on the placement of the OB-specific 
STS (sWSS2619). 

Although the contig shown in Figure 2 was 
deduced by SEGMAP without  consideration of 
YAC sizes (thereby displaying STSs equidistant 
from one another), a similar analysis of the data 
by SEGMAP that accounted for YAC sizes indi- 
cated that the total size of the region covered by 
the contig is just over 2 Mb (data not  shown). 
Thus, while all eight of the microsatellite-specific 
STSs (Table 2) are contained within a genomic 
interval spanning -2  Mb, the three closest to the 
t e l o m e r i c  e n d  of t h e  c o n t i g  (sWSS1392,  
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Figure 2 YAC contig containing the human OB gene and eight microsatellite markers. The YAC-based 
STS-content map of the region of chromosome 7 containing the human OB gene is depicted, as deduced by 
SEGMAP/version 3.29 (Green and Green, 1991; C i .  Magness and P. Green, unpubl.). The 19 uniquely ordered 
STSs (see Table 1) are listed along the top; the eight microsatellite-specific STSs are indicated with stars (see 
Table 2). Also indicated are the STSs corresponding to the PAX4 and OB genes, as well as the predicted positions 
of the centromere (CEN) and 7q telomere (TEL) relative to the contig. Each of the 43 YAC clones is depicted by 
a horizontal bar, with its name given to the left and estimated YAC size (in kb, measured by pulsed-field gel 
electrophoresis) provided in parenthesis. The presence of an STS in a YAC is indicated (-) at the appropriate 
position. When an STS corresponds to the insert end of a YAC, a square is placed around the corresponding 
circle, both along the top (near the STS name) and at the end of the YAC from which it was derived. For the five 
YACs at the bottom (below the horizontal broken line), one or more STS expected to be present (based on the 
established STS order) was not detected (as assessed by testing the individual YACs with the corresponding 
STS-specific PCR assays at least twice), and these are depicted (o) at the appropriate positions. Most of the YACs 
were isolated from a human-hamster hybrid cell-derived library (Green et al. 1995a), with their original names 
as indicated. The remaining YACs were isolated from total human genomic libraries, and their original library 
locations are provided in Table 3. Boxes are placed around the names of the three YACs @WSS691, yWSS999, 
and yWSS2935) that were found by FISH analysis to map to 7q31.3. The contig is displayed in its "uncom- 
puted" form, where YAC sizes are not used to estimate clone overlaps or STS spacing, and all of the STSs are 
therefore spaced in an equidistant fashion. In the computed form, where YAC sizes are used to estimate the 
relative distance separating each pair of adjacent STSs as well as the extent of clone overlaps, the total YAC 
contig appears to span just over 2 Mb. 

sWSSl148, and sWSS2367) are particularly close 
to the OB gene itself (perhaps within an interval 
as small as -500 kb). All three of the latter STSs 
are present in at least one of the h u m a n  OB- 
containing YACs. Of note, the interval between 
h u m a n  PAX4 (sWSS808) and OB (sWSS2619) is 

estimated to be - 4 0 0  kb, whereas this region was 
predicted to span -1  Mb in mouse  (Zhang et al. 
1994). Finally, three of the YACs within the con- 
tig (yWSS691, yWSS999, and yWSS2935) have 
also been analyzed by FISH, and each was found 
to hybridize exclusively to 7q31.3 (T. Feather- 
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Table 1. STSs in the YAC contig containing the human OB gene 

Trff.~Ng~ g!i~ Loo~ Source  ~Pr i~¢rs 

sWS81734 I)732185 YAC End 

sWSS494 D7S2016 Lambda Clone 

sWSS883 UT528 D7S1498 Genetic Marker 

D7S1873 Genetic Marker sWSS2359 AFM_a~5~9 

sWSS2336 AFMa125whl D7S1874 Genetic Marker 

sWSS1218 AFM309yfl D7S680 Genetic Marker 

sWSS1402 D7S1916 YAC End 

sWSS999 D7S1674 YAC Insert 

sWSS1751 D7S2186 YAC End 

sWSSl174 AFM218xfI0 D7S514 Genetic Marker 

sWSS2061 D7S2184 YAC End 

sWSS2588 D7S2187 YAC End 

sWSS808 PAX4 PAX4 Gene 

sWSS1392 AFM206xcl D7S635 Genetic Marker 

sWS S 1148 AFM199xh12 D7S504 Genetic Marker 

sWSS1529 D7S1943 YAC End 

sWSS2619 OB OB Gene 

sWSS404 D7S1956 • Lambda Clone 

sWSS2367 AFMa345wc9 D7S1875 Genetic Marker 

Size (bD) 

CAAGACAAATGAGATAAGG 72 
AGAGTrACAGC'ITrACAG 

CTAAACACCTITCCATrCC 112 
TTATATrCACTTr'rcccCTCTC 

TGCAGTAAGCrGTGATrGAG 490 
GTC,-CAGCTFrAATTGTGAGC 

AGTGTTGTGTITCTCCTG 142 
AAAC-C_~_JGATGTGATAAGTG 

GGTGTrACGTrl'AGTrAC 
GGAATAATGAGAGAAGATrG 

GCTCAACrGACAGAAAAC 
GACTATGTAAAAGAAATGCC 

GDB ID No. 

G00-455-235 

G00-334-404 

G00-455 -262 

G00-455 -247 

112 G00-455-244 

154 G00-307-733 

AAAGC-CJC'q~CTAATCTAC 137 
CCITCCAACTrCTrrGAC 

TAAACCCCCrrrcrGTrC 105 
TrGCATAATAGTCACACCC 

G00-344-044 

G00-334-839 

CCAAAATCAGAATTGTCAGAAG 
AAACCGAAGTrCAGATACAG 

A A T A T C T G A C A ~ A C  
TrAGACCTGAGAAAAGAG 

186 G00-455-238 

144 G00-307-700 

GTrGCACAATACAAAATCC 200 
C'I'TCCATrAGTGTCTrATAG 

ATCACTACACACCTAATC 117 
CCATTCTACATTrCCACC 

GC,-CWGTGTGAGCAAGATCCTAGGA 153 
TrGCCAC. , -C~AAAGA~GGAC 

CTCAGGTATGTUrITATC 
TGTCTCTGCATTCTrlWC 

G00-455-241 

GACACATACAAACACAAG 
ATrGAGTTGAGTGTAGTAG 

G00-455-253 

CAGGGATVIL'TAATrGTC 
A A A A G A T G G A ~ G  

G00-455-259 

75 G00-307-815 

60 G00-307-652 

116 G00-334-119 

CGTTAAGGGAAGGAAC'IL'WGG 106 
"IV_WJcrrAGAGGAGTCAGGGA 

ACCAGGGTCAATACAAAG 122 
TAATGTGTCCTrCIWC~C 

G00-455-256 

G00-334-251 

C A A T C C T ~ C A T I T G  
AAGGTGC_~TAGGATCJC~A 

81 G00-455-250 

The 19 chromosome 7-specific STSs mapped to the YAC contig containing the human OB gene (Fig. 2) 
are listed. In each case, the designated sWSS name, relevant alias, GDB-assigned locus name, STS source, 
PCR primer sequences, STS size, and GDB identification (ID) number are indicated. The sources of STSs 
are as follows: (YAC End) isolated insert end of a YAC (Green 1993); (;L Clone) random chromosome 
7-specific ;L clone (Green et al. 1991; Green 1993); (Genetic Marker) microsatellite marker (Green et al. 
1994; see Table 2); (YAC Insert) random segment from YAC insert; (Gene) gene-specific STS. Note that 
for some genetic marker-specific STSs, the PCR primers used for identifying YACs (listed here) are 
different from those used for performing genotype analysis (Table 2), because the detection of YACs 
containing a genetic marker does not require amplification of the polymorphic tract itself. All of the 
indicated PCR assays utilized an annealing temperature of 55°C, except for sWSS494, sWSS883, 
sWSS1529, and sWSS2619 (which used 50°C), sWSS999 and sWSS11 74 (which used 60°C), and 
sWSS808 (which used 65°C). Additional details regarding the STS-specific PCR assays are available in 
GDB. 
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Table 2. Microsatellite markers in the YAC contig containing the human 
OB gene 

l ~ e r  Name Type L o c u s  Primers GDB ID No. 

UT528 Tetra. D7S1498 TGCAGTAAGCTGTGATI~AG G00-312-446 
GTGCAGC'ITrAATTGTGAGC 

AFMa065zg9 (CA)~ D7S1873 AGCTTCAAGAC~AGCCT G00-437-253 
GGTCAGCAGCACTGTGATr 

AFMa125whl (CA)n D7S1874 TCACCTTGAGATrCCATCC G00-437-263 
AACACCGTGGTCTTATCAAA 

AFM309yfl0 (CAb D7S680 CATCCAAGTTGGCAGTITIT G00-200-283 
AGATGCTGAATTCCCAGACA 

AFM218xfl0 (CA). D7S514 TGGC~AACACAGCAAA G00-188-404 
TGCAGTFAGTGCCAATGTCA 

AFM206xcl (CA)n D7S635 CCAGGCCATGTGGAAC G00-199-240 
AGTI'CTrGGCTrGCGTCAGT 

AFM199xh12 (CA)~ D7S504 TCTGATTGCTGGCTGC G00-188-280 
GCGCGTGTGTATGTGAG 

AFMa345wc9 (CA)~ D7S1875 AGCTC~CAAACTCACAT G00-437-259 
GCCTAAGGGAATGAGACACA 

The eight microsatellite markers mapped to the YAC contig containing the 
human OB gene (Fig. 2) are listed. In each case, the marker name (indi- 
cated as the alias in Table 1), type of microsatellite motif [tetranucleotide 
(Tetra.) repeat or (CA)n repeat], GDB-assigned locus name, primer se- 
quences utilized for PCR-based genotype analysis, and GDB identification 
(ID) number are indicated. Additional details regarding the PCR assays and 
the polymorphisms are available in GDB. 

s tone  a n d  E.D. Green,  unpubl . ) .  O n e  of  these  
YACs (yWSS691) con ta ins  the  OB-specific STS, 
whereas  the  o the r  two  clones c o n t a i n  the  PAX4- 
specific STS. The lat ter  results are genera l ly  con-  
s is tent  wi th  the  previous  cy togene t ic  a s s i g n m e n t  
of  h u m a n  PAX4 to 7q32 (Tamura  et al. 1994). O n  
the  basis of  these  data,  the  h u m a n  OB gene  can  
be ass igned to cy togenet ic  b a n d  7q31.3.  

SUMMARY 

OB RNA is expressed at h igh  levels in h u m a n  ad- 
ipose tissue a n d  at subs tan t ia l ly  lower  levels in 
p l acen ta  a n d  hear t .  The h u m a n  OB gene m a p s  to 
a large YAC con t ig  der ived f r o m  c h r o m o s o m e  
7q31.3.  In add i t ion  to c o n f i r m i n g  the  relat ive lo- 
ca t ion  of the  gene  based  on  m o u s e - h u m a n  com-  
para t ive  m a p p i n g ,  this  s tudy  has  ident i f ied  e ight  
es tabl ished microsate l l i te  markers  in close phys-  
ical p r o x i m i t y  to the  h u m a n  OB gene.  Because 
m u t a t i o n s  in m o u s e  ob can  result  in a s y n d r o m e  
t h a t  closely resembles  m o r b i d  obes i ty  in h u m a n s ,  

these  genet ic  markers  represen t  
i m p o r t a n t  tools  for s t u d y i n g  
the  possible role of  the  OB gene  
in i nhe r i t ed  fo rms  of h u m a n  

obesity.  

METHODS 

Northern Blot Analysis 

Total RNA was prepared from adi- 
pose tissue using the method of Chir- 
gwin et al. (1979). Northern blots, ra- 
diolabeling, and hybridizations were 
performed as described (Zhang et al. 
1994). Northern blots of poly(A) ÷ 
RNA (human MTN, human MTN II, 
and human fetal MTN II) were pur- 
chased from CLONTECH (Palo Alto, 
CA), as were PCR primers used to 
generate the radiolabeled human ac- 
tin probe. 

STS Development 

STS-specific PCR assays were devel- 
oped and optimized essentially as de- 
scribed (Green and Green 1991; 
Green et al. 1991, 1994; Green 1993). 
Each STS is named using the prefix 
"sWSS" followed by a unique num- 
ber. Details about the 19 STSs re- 
ported here are provided in Table 1, 
with additional information (e.g., 
PCR reaction conditions, complete 

DNA sequence) available in GenBank and/or the Genome 
Data Base (GDB). For the microsatellite-specific STSs, the 
oligonucleotide primers used in the PCR assays (Table 1) 
corresponded either to those employed for genotype anal- 
ysis (Table 2; Gyapay et al. 1994) or those designed [most 
often with the computer program OSP (Hillier and Green 
1991)] using the DNA sequence available in GenBank or 
provided by J. Weissenbach. 

The human OB-specific STS (sWSS2619) was designed 
using DNA sequence obtained from the 3'-untranslated re- 
gion of the cDNA. The human  PAX4-specific STS 
(sWSS808) was developed using the following strategy. 
Oligonucleotide primers specific for the mouse Pax4 gene 
[GGCTGTGTGAGCAAGATCCTAGGA and GGGAGCCT- 
TGTCCTGGGTACAAAG (Walther et al. 1991)] were used 
to amplify a 204-bp fragment from human genomic DNA 
(which was the same size product as that generated from 
mouse genomic DNA). This PCR assay was not suitable for 
identifying corresponding YACs, as a similarly sized (200- 
bp) product was also amplified from yeast DNA. However, 
DNA sequence analysis of the PCR product generated from 
human DNA revealed substitutions at 20 positions among 
the 156 bases analyzed (data not shown). Using this hu- 
man-specific sequence, a new primer (TTGCCAGGCAAA- 
GAGGGCTGGAC) was designed and used with the first of 
the above mouse Pax4-specific primers (see Table 1). The 
resulting human PAX4-specific PCR assay did not amplify 
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Table 3. Original well locations of YACs derived 
from total human genomic libraries 

yWSS Name Location 
yWSS2547 
yWSS2618 
yWSS2688 
yWSS2935 
yWSS2987 
yWSS3039 
yWSS3051 
yWSS3131 
yWSS3214 
yWSS3319 
yWSS4875 
yWSS4970 
yWSS5004 
yWSS5180 
yWSS5181 

Library 
CEPH 742E10 
CEPH 764E01 
CEPH 
CEPH 
CEPH 
CEPH 
CEPH 
CEPH 

773H12 
799C08 
805C08 
812E03 
813F10 
8301)04 

CEPH 848H08 
CEPH 875F09 
CEPH 928C01 
CEPH 943F10 
CEPH 
ICI 
ICI 

950B10 
92H3 
308F10 

Most of the YACs depicted in Fig. 2 were isolated 
from a human-hamster hybrid cell-derived library 
(Green et al. 1995a), with their original names in- 
dicated in the contig. A subset of the YACs de- 
picted in Fig. 2 were isolated from total human 
genomic libraries constructed at CEPH (Albertsen 
et al. 1990; Dausset et al. 1992) or ICI (Anand et 
al. 1989, 1990). To facilitate cross-correlation of 
these latter YACs, each yWSS name is listed, along 
with the original library and precise well location 
from which the corresponding clone was isolated. 

a significant product from yeast DNA and was thus used 
for identifying corresponding YACs. 

Identification of YACs by PCR-based Screening 

Most of the YACs reported here were derived from a col- 
lection of clones highly enriched for human chromosome 
7 DNA [the "chromosome 7 YAC resource" (Green et al. 
1995a)] using a PCR-based screening strategy (Green and 
Olson 1990; Green et al. 1995). In a few cases, clones were 
isolated by PCR-based screening (Green and Olson 1990) 
of available total human  genomic YAC libraries con- 
structed at Centre d'Etude du Polymorphisme Humain 
(CEPH) (Albertsen et al. 1990; Dausset et al. 1992) or ICI 
(Anand et al. 1989, 1990). Each YAC is named using the 
prefix "yWSS" followed by a unique number. Of note, the 
original library positions of all YACs derived from total 
human genomic libraries are listed in Table 3. 
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