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Human chromosome 21 has been well-characterized genetically because it 
includes several potential genes involved in numerous inherited disorders, par- 
ticularly Down syndrome (Scoggin and Patterson, 1982) and familial Alzheimer's 
disease (St. George-Hyslop et al., 1987). Several known genes or restriction frag- 
ment length polymorphic (RFLP) DNA markers have been mapped regionally on 
chromosome 21 (Watkins et al., 1985, 1987; Tanzi et al., 1988). In order to clarify 
genome structure and to define molecular bases of these inherited disorders, great 
efforts to make a physical map have been made during the past decades. 

Yeast artificial chromosome (YAC) vector developed recently provides a power- 
ful tool for cloning several hundred kilobases of exogenous DNA in yeast cells 
and has allowed us to analyze a large region of human genome (Burke et al., 1987; 
Hieter et al., 1990; Imai and Olson, 1990a; Kai et al., 1990; Yokoyama et al., 1990). 

We have constructed a YAC library from a human lymphoblastoid cell line, 
CGM-1 according to the Burke's method (Burke and Olson, 1990) with a slight 
modification (Imai and Olson, 1990a). The library contains 14,000 clones with 
an average insert DNA size of 360 kb and the total length of human insert DNA 
was estimated approximately to be two equivalents of human haploid genome. 

We have chosen several known genes and RFLP markers localized in chro- 
mosome 21 in order to isolate YAC clones by using the polymerase chain reaction 
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(PCR) with a pair of oligodeoxynucleotide primers designed from the nucleotide 
sequences of each DNA fragment (Green and Olson, 1990; Anand et al., 1991). 
Five microliters of reaction mixture contains 50 ng of DNAs from YAC library, 
5'- and 3'-end primers at a concentration of 25 #M in 50 mM KCI, 10 mM Tris-HCl, 
pH 8.3, 2.5 mM MgCI~, 0.01 ~ gelatin (Sigma, #G-2500), dATP, dCTP, dGTP, 
and TTP at 200 #~ each (TaKaRa,  Kyoto), and 0.25 unit of recombinant Taq poly- 
merase (Perkin Elmer Cetus) with 20 #1 of mineral oil overlay for 35 cycles at 94~ 
for denaturation (1 rain), at the indicated temperature (55-65~ in Table 1 for 
annealing (2 min), and at 72~ for polymerization (2 min) in a Perkin Elmer Cetus 
automated thermal cycler. 

The library was screened for positive YAC clones with a combination of PCR 
and filter hybridization. Eight pools of DNAs from five pooled DNA of master 
plate each, were screened by PCR by the methods of Green and Olson (1990) and 
Anand et al. (1991). In a second round of PCR screening, master pools of DNAs 
from the positive D N A  pools were tested. A DNA pool of master plate was pre- 
pared from one filter representing a set of 384 YAC clones. Finally, positive YAC 
clones were detected by colony hybridization with the appropriate a2P-labeled PCR 
product. Subsequent positive YAC clones were analyzed further by pulse-field 
gel electrophoresis and successive Southern blot hybridization to determine the 
size of insert DNA as described previously (Imai et al., 1990b). 

We have successively isolated fifteen YAC clones from the library by PCR- 
mediated screening and these results were summarized in Table 1. Twelve YAC 
clones were assigned to chromosome 21q22 and the others to 21qll  or 21q21. The 
total length of human D N A  inserts was calculated about 6.6 Mb, which is equivalent 
to 16.5% that of the human chromosome 21. With these YAC clones anchoring 
at chromosome 21, we are now trying to isolate YAC linking clones to make a 
contig map of human chromosome 21 by means of "inverse-PCR" (Riley et al., 

1990) or " Y A C - A l u  PCR" (Breukel et al., 1990; Cole et  al., 1991; Tashiro et al., 
1991). 
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