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Recent developments in genetic linkage mapping of the h u- 
man genome have generated a large number of short tandem 
repeat polymorphic markers (13). Eventual  integration of 
these markers into a-physical map is a natural  and a necessary 
step. A large number of genomic clones have been generated 
for the early-onset breast  and ovarian cancer (BRCA1) region 
at 17q21 (1-3, 5, 7, 9, 10) and are being used to construct  a 
physical map of this region. An a t tempt  was made to link CA 
repeat markers from this chromosomal region to yeast artifi- 
cial chromosome (YAC) and cosmid clones. We report here the 
localization of the CA repeat marker  D17S791 (155xd12) to 
within 40 kb of WNT3,  a human homolog of the gene activated 
by proviral insertion in mouse mammary  tumors (12). 

Three YAC clones were isolated by screening the total  hu- 
man genomic YAC library constructed at the Center  for Genet- 
ics in Medicine at Washington University,  St. Louis, MO (4), 
with a set of PCR primers generated from the mouse writ3 
cDNA sequence (12). The  primers (5'-CCA TCC TGG ACC 
ACA TGC AC-3' and 5 ' -GGT GTG CAC ATC GTA GAT GC- 
3'), chosen from the fourth exon of wnt3, amplify the same- 
sized (470 bp) PCR product from total  human and total  mouse 
genomic DNA templates,  allowing for the screening of human 
W N T 3  by PCR-based methods (8, 11). Each of the three YAC 
clones, A236C12, B19E12, and B82F6, contained single YAC 
inserts of 235, 140, and 125 kb, respectively. The methods for 
the characterization of  the YAC clones were as described ear- 
lier (6). DNA from the three YAC clones was tested by P C R  
with the primers for the marker  D17S791. As shown in Fig. 1 
(lanes 1 - 3 ) ,  the clones A236C12 and B19E12, but  not  B82F6, 
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FIG. 1. PCR with DNA from YAC or eosmid clones as templates 
and primers for WNT3 and D17S791. DNA (2 ng/tL1) from YAC 
clones or cells from cosmid clones were subjected to PCR reaction, 
separately, using primers for WNT3 and D17S791. The sequences of 
the PCR primers for D17S791 were 5'-GTTTTCTCC AGTTAT- 
TCCCC-3' and 5'-GCTCGTCCTTTGGAAGAGTT-3' (13). The 
primers for WNT3 are given in the text. The PCR reactions were 
carried out for 35 cycles, with each cycle consisting of 94°C for I min, 
62°C for 1 min, and 72°C for 1 min for WNT3 primers, whereas the 
annealing temperature was 58°C for 1 rain ~br the D17S791 primers. 
Ten microliters from both PCR reactions for each DNA was loaded on 
the same lane, since the WNT3 PCR product (470 bp) resolves very 
well with that of D17S791 (193 bp). Lanes 1 to 3 represent YAC 
clones A236C12, B19E12, and B82F6; lanes 4 to 11 represent the 
cosmid clones 12F2, 69C8, 75A9, 89A12, 106D12, 142E3, 156A2, and 
158H2; and lanes H, Y, and N were control PCR reactions with hu- 
man DNA, yeast DNA, and no DNA, respectively. Lane M contains 
the 100-bp ladder (BRL/GIBCO) as size markers. None of three unre- 
lated cosmids tested showed a positive PCR signal with either set of 
primers {data not shown). 

generated a PCR product (193 bp) of the expected size. Since 
the smaller YAC that  shared both the sequence-tagged sites 
(STSs) was only 140 kb, D17S791 and W N T 3  must  be no more 
than 140 kb apart. 

An arrayed chromosome 17 cosmid library, prepared and 
supplied by Larry Deaven of the Los Alamos Nat ional  Labora- 
tory, was screened for clones containing WNT3.  The 470-bp 
W N T 3  P C R  product, amplified from human DNA, was la- 
beled and used as probe. Eight  cosmids (12F2, 69C8, 75A9, 
89A12, 106D12, 142E3, 156A2, and 158H2) were identified by 
screening five genomic equivalents of the library. Individual 
colonies from these clones were tested by P C R  for W N T 3  as 
well as for the marker D17S791, and all eight were positive for 
both (lanes 4 - 1 1 ,  Fig. 1). The  colocalization of the marker 
D17S791 to the same cosmids containing an STS  for W N T 3  
shows tha t  the marker is no farther than 40 kb, the average 
size of an insert in a cosmid, from WNT3.  Given that  eight of 
eight cosmids are positive for both, the two markers are likely 
to be much closer than 40 kb. 

The  presence of both the marker D17S791 and W N T 3  on 
two YAC and eight cosmid clones is in general agreement  with 
two other studies: genetic linkage analysis places, among other 
markers, D17S579 (Mfd188) and HOX2B as the two flanking 
markers for D17S791 (2), and physical mapping by fluores- 
cence in  s i tu  hybridization mapped W N T 3  between the same 
two flanking markers (7). Both W N T 3  and D17S791 have 
been excluded from the BRCA1 locus (2-3, 5). However, the 
marker  D17S791, with 11 alleles, can serve as a t ightly linked 
marker  for the W N T 3  locus, which has no known polymor- 
phism associated with it. 
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W e  have  des igned a 28-mer  a lpha  satel l i te  o l igonucleot ide  
probe tha t ,  at  high s t r ingency,  hybr idizes  specifically to t he  
cen t romer ic  region of  h u m a n  ch romosome  5. Us ing  fluores- 
cence in  s i t u  hybr id iza t ion  (F ISH)  we also find tha t ,  unde r  
low-s t r ingency  condi t ions ,  th is  o l igomer  hybridizes  to chro-  
mosomes  1, 5, and  16. T h e  hybr id iza t ion  to ch romosome  16 
was somewha t  unexpec t ed  since c lonal ly  der ived probes  f rom 
this  a lphoid  D N A  subset  hybr id ize  to ch romosomes  1, 5, and  
19 a t  high s t r ingency.  W e  also compare  and con t ras t  the  se- 
quences  of  p rev ious ly  c loned  a lpho id  D N A s  f rom chromo-  
somes  5, 16, and  19 in t he  region cor responding  to the  oligo- 
mer.  Th i s  o l igonucleot ide  should  faci l i ta te  t he  genomic  and  
cy togenet ic  analysis  of  h u m a n  c h r o m o s o m e  5. 

Alphoid  D N A  is a fami ly  of  t a n d e m l y  repea ted  171-bp ele- 
men t s  located at  t he  cen t romer i c  regions  of p r ima te  ch romo-  
somes. In  the  h u m a n  genome,  th is  family  is composed  of  th ree  
sup rach romosomal  subfamil ies:  subfami ly  I, composed  of  
ch romosomes  1, 3, 5-7,  10, 12, 16, and  19; subfamily  II, consis t -  
ing of  ch romosomes  2, 4, 8, 9, 13-15, 18, and  20-22; and  subfa- 
mily  III, which  includes  c h r o m o s o m e s  1, 11, 17, and  X (1, 10). 
In  addi t ion,  t he  a lpho id  D N A  on each  ch romosome  is orga- 
n ized in numerous  t a n d e m l y  repea ted  h igher -order  s t ructures ,  
composed  of  n d iverged  m o n o m e r s ,  the  subject  of  which  has  
been  ex tens ive ly  rev iewed (3, 9, 11). 

Baldini et  al. (1989) showed tha t  a 17-kb cosmid insert  (pC1.8) 
containing chromosome 5-derived alphoid D N A  hybridized (in 
order of decreasing intensi ty)  to chromosomes 5, 1, and 19. No 
conditions tha t  e l iminated hybridizat ion to any of  these three 
chromosomes were found. A complex higher-order repeat  uni t  
consisting of  at  least six 340-bp dimers was also demonst ra ted  for 
this alphoid D N A  subset (2). We  decided to utilize the  part ial  
sequence of  this clone to construct  an  oligonucleotide specific to 
human chromosome 5. Th is  oligomer, te rmed a -CHR-05  (5'- 
G G T * T T T * T T T * C C T * G T * A A G G C T * A G A C A G A A - 3 ' ) ,  spans 
positions 141-170 of the  alpha satelli te D N A  consensus (3). The  
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