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Summary. The genomic DNA of two closely related strains 
of the nematode, Caenorhabditis elegans, Bristol (N2), and 
Bergerac (Bo), has different restriction endonuclease sites 
(Emmons et al. 1979). Since these two strains interbreed, 
it is possible to regard the restriction fragment length differ- 
ences (RFLDs) as mutant variants. The N2 and Bo pattern 
can be segregated and mapped using classical genetic tech- 
niques. 

Utilizing a number of genetic markers existing in the 
N2 strain, we have constructed hybrid populations homozy- 
gous for either Bristol or Bergerac over a given chromosom- 
al region with random Bristol-Bergerac composition for the 
remainder of the genome. Genomic restriction digests from 
these hybrid populations were probed with random cloned 
fragments of Bristol DNA. In this way, fragments were 
mapped to genetically well characterized regions of the C. 
elegans genome. 27 probes which hybridize to a total of 
310 Kb of DNA were found to exhibit six restriction frag- 
ment differences. Four of these differences have been 
mapped, providing probes for four different genomic 
regions. We have combined classical genetics and recombin- 
ant DNA technology to construct linkage maps of cloned 
DNA fragments using restriction fragment length differ- 
ences. We are pursuing this approach in order to advance 
the knowledge of the genetic organization of C. elegans and 
to provide a means of cloning genes in an organism which 
provides an experimental model for the study of many bio- 
logical systems. It is hoped that this approach will also 
provide a practical solution to some difficult problems in 
nematode strain identification. Furthermore, the character- 
ization of the families of transposable elements responsible 
for generating many of the RFLDs will undoubtedly con- 
tribute to the understanding of the biological significance 
of these elements. 

Introduction 

In the free-living nematode, Caenorhabditis elegans, restric- 
tion fragment length differences (RFLDs) between two 
closely related strains, Bristol (N2) and Bergerac (Bo) have 
been described (Emmons et al. 1979). Since Bristol - Ber- 
gerac heterozygotes can be established, these RFLDs can 
be genetically mapped. From RFLDs the Bristol- Bergerac 
heterozygotes, hybrid populations homozygous for a single 
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Bristol (or Bergerac) chromosome, but otherwise randomly 
heterozygous, can be established. DNA prepared from these 
hybrid populations can be used to map RFLDs by linkage 
to morphological mutants. In this way, we have applied 
the classical genetic tools of segregation and linkage to 
cloned pieces of DNA. Previously, specific cloned genes 
have been analysed by linkage to RFLDs (Petes and Bot- 
stein 1977; Kan and Dozy 1978; Olson et al. 1979; Hirsh, 
personal communication). More recently, the identification 
and mapping of restriction enzyme polymorphisms in 
humans has been proposed in order to extend the range 
of available genetic markers (Solomon and Bodmer 1979; 
Botstein et al. 1980). This approach does not require the 
isolation of a specific gene; rather, randomly identified 
RFLDs are used to establish a linkage map of cloned DNA 
fragments. In this paper, we describe our pursuit of this 
approach in an experimental organism. We have under- 
taken this study for a number of reasons: (1) to demon- 
strate the feasibility of generating an extensive linkage map 
of RFLDs in C. elegans (2) to facilitate the cloning of genes 
known to be of general biological importance, but for which 
no standard biochemical cloning methods exist; (3)to 
provide a model for the application of nuclear DNA poly- 
morphisms to numerous taxonomic and evolutionary prob- 
lems; and (4) to identify and characterize transposable ele- 
ments in C. elegans, thus extending our knowledge generally 
about their biological significance. In this paper we describe 
an approach to generate a set of molecular probes for genet- 
ically well-characterized regions of the genome. 

Materials and Methods 

Preparation of DNA. C. elegans DNA was prepared by the 
method of Emmons et al. (1979) and banded on a cesium 
chloride gradient in the presence of EtBr (28 g of CsC1 
were added to 30 ml of DNA plus EtBr). The EtBr was 
extracted with NaC1 and H20 saturated isopropanol. The 
CsC1 concentration was lowered by addition of 2 volumes 
of HzO and DNA precipitated at - 2 0  with EtOH (Davis 
etal.  1980) and stored in 10mM Tris pH7.5 and 
1 mM EDTA. DNA prepared in this way is readily restrict- 
able when nematodes are isolated from agar plate cultures. 

Plasmid DNA was prepared from transformed E. eoli 
RR1 (F-, pro, leu, thi, Iac), y, str r, rK-, mK-, endo I - ,  
trpC9830) after chloramphenicol amplification by the modi- 
fied cleared lysate procedure of Guerry etal. (1979). 
Plasmid DNA was purified from CsC1 density gradients. 
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Construction of Recombinant Plasminds. High molecular 
weight genomic Bristol DNA and pBR322 were completely 
digested with Eco R1 and Hind III, ligated and transformed 
into E. coli RR1. pCe s102 was prepared by digestion of 
genomic and pBR322 DNA with Bam t-II. 

Restriction Digests, Ligation and Transformation. Restric- 
tion digests and ligations were done under conditions rec- 
ommended by the enzyme supplier. Restriction enzymes 
and T4 DNA ligase were purchased from Bethesda Re- 
search Labs. The size of restriction fragments was estimated 
by comparison with Hind III  and Eco R1-Hind III  digests 
of  2 CI857 DNA. Bacteria were made competent for trans- 
formation and transformed by the method of Mandel and 
Higa (1979) with minor modifications. Transformed cells 
were plated on nutrient agar plates containing 20 lxg/ml 
tetracycline or 50 gg/ml ampicillin. 

DNA Hybridization Procedures. Following electrophoresis 
in horizontal agarose gels, DNA fragments were transferred 
to nitrocellulose filters (Schleicher and Schuel) by either 
the method of Southern (1975) or that of Smith and 
Summers (1980). Filters were pretreated at hybridization 
temperature in 5 x SSPE (1 × SSPE = 0.18 M NaC1; 
0.010 M sodium phosphate; 1 mM EDTA pH 7.0). Hybrid- 
ization was carried out in 5 x SSPE, 0.3% SDS at 62 ° C. 
Filters were washed extensively in 2 x SSPE, 0.2% SDS, at 
45 ° C. 

Small amounts of plasmid DNA were prepared accord- 
ing to the procedure of Davis et al. (1980) in order to esti- 
mate the size of the insert. Large amounts of plasmid DNA 
were prepared as described and the inserts purified from 
low melting point agarose (Langridge et al. 1980). 32p-la- 
belled probe DNA was prepared by nick translation as de- 
scribed by Maniatas et al. (1975). ~32p-dCTP was pur- 
chased from New England Nuclear. 

Strains and Nomenclature. Caenorhabditis elegans var. 
Bristol, strain N2, and the mutant strains used for genetic 
mapping were obtained from S. Brenner and from the Caen- 
orhabditis elegans genetic stock center. N2 is the wild-type 
strain; all mutants were derived originally from N2. This 
paper conforms to the published guidelines for nomencla- 
ture (Horvitz et al. 1979). Gene designations used are unc 
(uncoordinated) and dpy (dumpy). 

The naming of the plasmids used in this study was 
adapted from the C. elegans nomenclature. Thus, each 
plasmid from C. elegans (pCe) carries an " s "  prefix to de- 
signate the laboratory in which it was generated (s = Simon 
Fraser University). 

C. elegans Culture Conditions. For DNA preparation, C. 
elegans were grown on high peptone N G M  plates: 3 g NaC1; 
17 g Agar; 20 g Bacto-peptone (Difco) in I liter H 20  ; au- 
toclaved; and added : 2 ml cholesterol (5 mg/ml in EtOH), 
1 ml 1 M CaC12; 1 ml 1 M MgSO4; and 25 ml 1 M KPO4; 
pH=6.0 .  C. elegans crosses and other genetic manipula- 
tions were carried out as described by Brenner (1974). 

Results 

Our results demonstrate the feasibility of generating an ex- 
tensive linkage map of RFLDs in C. elegans. In order to 
map these RFLDs, we have constructed hybrid populations 

dumpy (bristol) Oa X wildtype (bergerac) 
wildtype (bristol) ~ wildtype (bergerac) ~ 

dumpy (bristol I) 
wildtype (bergerac I) ~ 

dumpy (bristol l) wildtype (bergerac I) wil6type (bergerac I) 
dumpy (bristol I) dumpy (bristol I) wildtype (bergerac I) 

N2/N2 N2/Bo Bo/Bo 

Fig. 1. The genetic protocol for generating strains used for mapping 
RFLDs. At the bottom of the figure is shown the expected hybrid- 
ization pattern for a probe from chromosome I 

of Bristol and Bergerac. It appears that the genomes of 
these two strains are very similar since genetic crosses be- 
tween these two strains indicate that no large translocations 
exist between them, nor does any inversion exist for a region 
of chromosome I near dpy-5 (data not shown). Thus, link- 
age of DNA differences to known Bristol markers can be 
demonstrated. We have done this by the following method. 
For each of chromosomes, L II, IV, and V, a recessive 
mutation was chosen, for example, dpy-5(e61) on chromo- 
some I. Dpy-5 hermfiphrodites were mated to wild-type 
Bristol males and the progeny, dpy-5/+, heterozygous 
males were mated to Bergerac hermaphrodites. Outcross 
progeny from this mating were allowed to self-cross indivi- 
dually and the expected phenotypic ratio of 3 : 1 wild types 
to dumpies was observed in the progeny. For our purposes, 
the dumpy marker represents a region of DNA around 
dpy-5 and can be used to identify Bristol chromosome I 
DNA. Therefore, homozygous dpy-5 chromosomes are ho- 
mozygous for Bristol chromosome I DNA in the dpy-5 
region. A population of dpy-5 homozygotes was then ob- 
tained as follows. For any dpy-5 homozygote, there is a 
chance that a second chromosome may also be homozygous 
for Bristol DNA. However if a large number of Dpy indi- 
viduals are selected, the probability of the population being 
randomly mixed for all other chromosomes increases. To 
be sure of a random mixture of all other chromosomes, 
we selected approximately 200 individual dumpies. A large 
number of progeny from each of these dumpies were grown 
on petri plates at 20 ° C. In order to control for selection 
against individuals in the population, all the progeny were 
pooled just prior to the preparation of the DNA. This 
DNA, referred to as Bristol I DNA, was then used for 
mapping RFLDs to the dpy-5 region of chromosome L In 
addition, phenotypically wild-type (non-Dpy) individuals, 
which did not segregate Dpy progeny, were selected individ- 
ually and used to establish a supply of Bergerac I DNA. 
In a mapping experiment, a probe for a RFLDs that origi- 
nated from DNA in the dpy-5 region would show only 
the Bristol pattern with Bristol I DNA, and only the Ber- 
gerac pattern with Bergerac I DNA, but both patterns with 
DNA that was homozygous Bristol for any other region 
of the genome. Another supply of DNA, Bristol IV, for 
example, would be heterozygous Bristol/Bergerac for the 
dpy-5 region of chromosome L This mapping procedure is 
illustrated in Fig. 1. 
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Fig. 2. Representation of the six chromosomes of C. elegans and 
the regions from which homozygous Bristol or Bergerac DNA has 
been prepared 

Samples of  D N A  that  could be used to map  R F L D s  
to either the dpy-5 region of  chromosome L dpy-lO(e128) 
region of  II, unc-22(s18) region of  IV, or dpy-11(e224) 
region of  V have been prepared  by the method  described 
above. In addit ion,  a Bristol t ranslocat ion,  eT1, exists which 
eliminates recombinat ion  in the right half  of  III  and the 
left half  of  V (Rosenbluth  and Baillie 1981). This rearrange-  
ment  has an uncoord ina ted  (Unc-36) phenotype  which was 
used to construct  genetic strains that  carry only Bristol (or 
Bergerac) D N A  for the right half  of  III  and left hal f  of  
V. Thus, we have prepared  samples of  D N A  from various 
genetic strains which are homozygous  for either Bristol or 
Bergerac in several regions of  the genome. These genomic 
regions along with the genetic markers  used to make  the 
D N A  are i l lustrated in Fig. 2. Due to increasing recombina-  
t ion frequency distal f rom the genetic marker ,  we were not  
able to map  R F L D s  at  the tips of  the autosomes.  The excep- 
tion to this was the region covered by eTl (unc-36 to the 
right tip of  I I I  and dpy-11 to the left tip of  V) which sup- 
presses crossing over absolutely in this region (Rosenbluth  
and Baillie 1981). 

In order  to investigate differences in hybridizat ion pat-  
terns between Bristol and Bergerac, we generated a r andom 
set of  probes from Eco R1-Hind  II I  digested genomic Bris- 
tol D N A  inserted into pBR322. The recombinant  clones 
thus obtained provided us with an average probe  size of  
1,500 base pairs which were hybridized to either Eco R1 
or  Hind  I I I  digested genomic D N A .  

The results of  these hybridizat ions  are summarized in 
Table 1. Since we were initially concerned with detecting 
major  hybr idizat ion band differences that  could be used 
for R F L D s  linkage experiments,  the minor  hybr id iza t ion  
bands  of  pCe s2 and pCe s9 have been ignored. Our  rat io-  
nale has been that  we are pr imari ly  interested only in bands  
which strongly hybridize the probes.  

Six restr ict ion fragment  length differences have been de- 
tected in this study. Using 27 labelled probes and blot  hy- 
br idizat ion we have examined the 60 bands described in 
Table 1. Thus, 720 base pairs (bps) (12 x 60) have been 
sampled for nucleotide changes. These 60 bands  represent 
approximate ly  310,000 base pairs of  genomic D N A  which 
were sampled for rearrangements.  Therefore, our  observed 
frequency for R F L D s  occurrence (6/720) was one per  
120 bps for nucleotide changes or one per 52,000 bps for 

T a b l e  1. Probes used in this 
pairs, as is the total size of 
ments 

study. The probe size is given in base 
the major homologous genomic flag- 

Probe Size # bands Size RFD LG a 

pCe sl E/H 1,600 
pCe s2 E/H 2,000 

pCe s3 E/E 1,400 
pCe s4 H/H 1,800 
pCe s5 E/H 1,000 

pCe s6 E/H 1,000 
pCe s7 E/H 1,500 
pCe s8 E/H 1,600 
pCe s9 E/H 1,200 
pCe slO H/H 400 

pCe s l l 
pCe s12 
pCe s13 
pCe s14 
pCe sl5 
pCe s16 
pCe s17 
pCe s18 
pCe s19 
pCe s20 
pCe s21 
pCe s22 
pCe s23 
pCe s25 
pCe s27 

E/E 1,600 
H H 1,600 
E 'E 600 
E ~H 700 
E ~H 1,000 
E CH 1,400 
E ~H 800 
E/H 1,600 
E 'H 1,500 
E 'H 400 
E ~H 1,200 
E 'H 1,000 
E 'H 2,200 
E 'H 2,000 
E ~H 1,600 

pCe s30 E/H 5,000 

1 4,000 - 
9 major 40,000 + 
3 minor 
5 17,500 + 
1 3 , 0 0 0  - 

I major 2,200 - 
9 minor 
1 1 , 0 0 0  - 

1 3,500 - 
1 3,000 - 
1 major 15,000 + 
1 major 18,300 - 
4 minor 
1 2,000 - 
1 500 - 

1 1 5 , 0 0 0  - 

2 2,000 - 
1 2,000 - 
1 4,500 - 

12 44,300 + 
t 5,000 + 
1 2,000 - -  

1 1 , 8 0 0  - 

t 4,300 - 
2 3,000 - 
1 1,500 - 
1 2,000 - 
2 major 5,500 - 
I minor 
2 major 9,800 -- 
1 minor 
1 + 

IV 

III 

pCe s102 B/S 2,200 7,000 IV 

n = 27 x = 1,478 n = 60 Z = 309,700 n = 6 

N M  b 

NM b 
I 

a L G  = L inkage  G r o u p  
b N M  = N o t  m a p p e d ;  B/S = Barn HI  Sal I digest  

rearrangements  (6/310,000). Blot hybridizat ions used to 
screen for R F L D s  are show in Figs. 3 (no R F L D )  and 4 
(RFLD) .  

F o u r  R F L D s  have been mapped  by hybridizing the 
probe to Eco R1 digested Bristol D N A  from selected 
regions of  the genome. The first o f  these to be mapped  
was pCe s2. This probe hybridized to 9 major  bands detect- 
able on Eco R I  digested Bristol D N A  (Fig. 5). The smallest 
of  these was reduced by a few hundred  base pairs on Eco R1 
digested Bergerac D N A .  Despite the number  of  bands to 
which this probe  hybridized, it  has been possible to map  
the shift shown by this lowest band.  When  pCe s2 was hy- 
bridized against  Eco R1 cut Bristol I and Bristol IV  D N A ,  
the Bristol IV D N A  showed only the Bristol pattern.  The 
Bristol I D N A  however, shows both  the Bristol and Ber- 
gerac pat terns  indicating that  pCe s2 originated from chro- 
mosome IV. Since crossing over would have occurred in 
the strains from which this D N A  was made,  we would 
expect to see a faint Bergerac band if  pCe s2 were more 
than 5% from unc-22. Even on over exposed au torad io-  
graphs no band was seen (data  not  shown) and we conclude 
that  pCe s2 is t ightly l inked to unc-22. 

In contrast ,  pCe s102 which has also been mapped  to 
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Fig. 3. Genomic blot hybridization patterns of two non-RFLD 
probes. Eco R1 digested Bristol DNA (lane a, c) and Bergerac 
DNA (lane b, d) was hybridized with probe pCe sl (lane a, b) or 
pCe s7 (lane c, d) 

pCe s18 
Bo N2 

Fig. 5. Blot hybridization of pCe s2. The first two lanes show the 
Bristol (N2) and Bergerac (Bo) patterns. The bottom band is larger 
in N2 than Bo. This difference in size is linked to a marker on 
chromosome IV (lane 4). The last two lanes show the hybridization 
patterns for Bristol I and Bristol IV strains. Both bands are present 
in the Bristol I strain (indicating heterozygousity for the probe), 
but only the Bristol band appears in Bristol IV. The horizontal 
lines at the right edge represent size markers from Hind III digested 
2 CI857 DNA (23.3, 9.3, 6.5, 4.3, 2.2, and 1.9 Kb) 

Fig. 4. Blot hybridization pattern for a RFLD probe. This probe, 
pCe s18 hybridizes to a 5,500 bp fragment in Bristol (N2) and a 
7,200 bp fragment in Bergerac (Bo) 

chromosome IV  shows a reduced Bergerac band in the Bris- 
tol IV  lane (Fig. 6) indicating that  pCe s102 is on chromo- 
some IV, but  weakly l inked to unc-22. 

A third R F L D ,  that  shown by pCe s3, was mapped  to 
Bristol eTl D N A ,  but  not  to Bristol V, indicating that  it 
is located close to or within the region affected by eT1 
on chromosome III  (data  not  shown). 

A fourth probe,  pCe s18, has been mapped  to the dpy-5 
region of  chromosome I (Fig. 7). In this case, as for pCe s2, 
there is no indicat ion of  a Bergerac band in the Bris- 

tol I D N A ,  suggesting tight l inkage to dpy-5, pCe s18 has 
been used to screen Bristol C h a r o n 4  and Bergerac 
C h a r o n 4 A  libraries. F r o m  these screens, homologous  
phage containing Bristol and Bergerac D N A  have been iso- 
lated. Examinat ion  of  cloned D N A  from the pCe s18 region 
of  chromosome I confirms that  an insertion of approxi-  
mately 1,700 bps of  D N A  exists in the Bergerac D N A  that  
is absent in Bristol. When pCe s18 is hybridized to the Ber- 
gerac genome, a minor  band can be seen in the posi t ion 
expected if  excision of  the 1,700 bp insert had occurred 
(Fig. 7). 

We have hybridized probes pCe s3 and pCe s18 to the 
genome of  another  C. elegans strain FF. In both cases the 
FF strain had  homologous  restriction fragments the same 
size as the N2 strain, but  different than Bo. 

Discussion 

Our study has shown that  R F L D s  in C. elegans are inher- 
ited as Mendel ian co-dominant  alleles, and thus can be used 
to establish a l inkage map  of  cloned genomic fragments 
that  overlaps the s tandard  genetic l inkage map.  Fur ther-  
more, the frequency with which R F L D s  between the N2 
and Bo strains were recovered (1/5 probes) and the high 
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Fig. 6. Blot hybridization of pCe s102. This probe hybridizes to 
a larger fragment in Bristol (N2) than in Bergerac (Bo). When hy- 
bridized to 4 strains counstructed for mapping, only the Bristol IV 
strain showed a reduction in the amount of Bo fragment. Horizon- 
tal lines at the edge represent an Eco RI-Hind III digestion of 
2 CI857 DNA (21.7, 5.2, 4.3, 3.5, 2.0, 1.6, 1.4, 0.9, 0.8, Kb) 

pCe s18 

eT1 V Bo N2 IV 
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Fig. 7. Blot hybridization of pCe s18 showing the linkage of this 
RFLD to dpy-5 (I) 

proportion of unique sequence probes (17/27) enhance the 
feasibility of generating an extensive linkage map of RFLDs 
for the C. elegans genome. We have developed markers for 
four separate chromosomal regions in our initial screen, 
and are encouraged that the generation of more probes 
will result in random coverage of the C. elegans genome. 
It will be possible to accummulate a bank of probes which 
would provide molecular markers for the entire genome. 
Our data indicate that RFLDs between Bristol and Ber- 
gerac occur at least every 50,000 bps. Consequently one 
of every two or three cloned Charon 4 fragments could 
be expected to carry a RFLD which can be used to place 
almost any cloned fragment on the genetic map. 

The reliability of the mapping procedure depends upon 
the quality of  the genetic strains used to make the DNA. 
We have taken great care in the construction and culturing 
of these strains to ensure that no chromosome is preferen- 
tially lost due to culture conditions. This was important 
because the Bo strain possesses a temperature sensitive and 
an uncoordinated phenotype which differ from N2. Also 
by growing individual progeny on uncrowded, high nutrient 
plates, we hope to have reduced selection against deleterious 
genes that could eliminate certain chromosomes. Finally, 
by pooling the progeny from large numbers of individuals, 
we hope to have minimized any selection that has occurred. 
As our catalogue of mapped probes increases it will be 
possible to confirm the heterozygosity of each DNA by 
hybridization. For example, the Bristol DNA from the eTl, 
V, and I V  strains appears to be equally representative of 
both Bristol and Bergerac chromosome I DNA as shown 
by hybridization to pCe s18 (Fig. 7). Within a lane the 
Bristol and Bergerac bands appear to be of  equal intensity. 

In the nematode cloned genes have been isolated by 
hybridization to biochemically characterized probes, for 
example, the cloning of the myosin heavy chain gene 
(MacLeod et al. 1981). However, one of C. elegans greatest 
strengths as an experimental organism is its potential useful- 
ness for the genetic dissection of a wide range of biological 
pathways, particularly since some mutants exist in C. ele- 
gans (for example, in muscle and cell lineage) that have 
not been identified in other organisms (for reviews see 
Brenner 1974; Riddle 1978; Zuckerman 1980). At present 
there is no method for obtaining molecular probes for most 
of these characterized genes, whose products have not been 
biochemically identified. Our probes can be used to screen 
lambda libraries, as we have done with pCe s18 in order 
to "wa lk"  into the specific region of interest. In C. elegans 
the small genome size (8 x 107 bps of DNA) and the relative 
lack of repetitive DNA (83% unique sequence) (Sulston 
and Brenner 1974) make chromosome walking realistic. Our 
own experience is that the amount and distribution of repet- 
itive DNA in C. eIegans is such that walking between 
RFLDs is feasible. 

At least one of the RFLDs described in this paper, 
pCe s18, is the result of a insertion of DNA into the Bo 
strain. A 1,700 bp transposon in C. elegans, Tcl, has been 
identified (Emmons, personal communication). Tcl inserts 
differentially into N2 and Bo, and excises at a low level. 
Thus, it is most likely that an insert of Tcl has occurred 
in the Bo strain within the DNA homologous to pCe s18. 
Not all of  our RFLDs however can be accounted for by 
Tcl insertion. We are characterizing the source of some 
others. 

The high frequency of occurrence of RFLDs between 
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the Bristol and Bergerac strains suggests the feasibility of  
using nuclear R F L D s  as a taxonomic  tool. There are many 
cases in agriculture, fisheries, and forestry where strain 
identification is important .  R F L D s  ( D N A  polymorphisms)  
in mi tochondr ia l  D N A  are being used to investigate evolu- 
t ionary  relat ionships;  we (Curran, Rose and Baillie) are 
characterizing nuclear R F L D s  in closely related parasit ic 
nematodes as a solution to an extremely difficult taxonomic 
problem. This promising approach  could eventually provide 
a reliable and relatively fast method  for identifying the par-  
asitic strain, and hence, for recommending an appropr ia te  
resistant host. The biological  and economic contr ibut ion 
of  this appl icat ion would be extensive. In this regard, the 
feasibility of  other applicat ions of  nuclear R F L D s  charac- 
terization is being investigated. 

The method described in this paper ,  that  of  randomly  
selecting cloned fragments of  D N A  and characterizing them 
using R F L D s  provides a novel approach  to many biological 
questions about  genome organizat ion and evolut ionary re- 
lationships,  not  only in C. elegans but in a wide range of  
organisms including man. We have demonstra ted in this 
paper  the feasibility of  such an approach in one experimen- 
tal organism, and are in the process of  extending the metho- 
dology to include economically relevant applications.  
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