
. 
The inventim relates to nucleic add fragments whcse 

sequence is specific for the human villin gene. 
By "specific sequence c:i the human villin gene• is meant any 

sequence rontained in the axiing sequence c:J this gene. any 
sequence a:ntained in the messenger RNA resulting fran the 
transaiptioo c:J the said ccxiing sequen~ or also a sequence 
canplernentary d those just mentimed. 

The inventioo also relates to the use c:i these nudeic add 
fragments to detect the ecpression d the human villin gene. Amoog 
other things, this application c:i the nucleic add fragments c:i the 
inventioo makes it possible to detect in vitro the presence of tumor 
cells derived from primary tumors cl the gastric er intestinal regioo 
er metastases, starting fran a biological sample (tissue or bidogical 
fluid) taken fran the organs of a patient other than those ct the 
digestive or intestinal sphere. Ancther use ct these fragments 
coosist in the detectioo ci pdymorphism ci restrictim fragments ct 
the human gmane. 

Experiments perfamed ·hitherto have mentioned the 
impcrtance of.villin as a marker of metastases of tissues other than 
these of the digestive a intestinal regicn In this cxnnection the . 
European patent applicatioo Na 0206849 filed on 30 April 1986 
desaibes agents for the detectim of villin in a l:idogical sample 
taken fran an organ other than those ct the digestive or intestinal 
sphere. The patent application EP 0206849 takes advantage ct the 
fad that villin is generally present, more particularly in the brush 
borders cberved at the surface ct the entercx.ytes, at the apical pde 
of the eloogated cells flush with the internal wall c:i the intestine 
and in the cells ct the kidney pracimal tubule. On the other hand, 
villin is net detected. in other crgans such as the lungs. the train 
etc. .. VVhen metastases d digestive or intestinal tumas occur, cells 
producing villin can migrate into different crgans. It is then possible 
to detect villin in these metastases and diagnose a primary turner cl 
digestive or intestinal aigin 
These diagncstic agents desaibed in the above-mentioned 
applicatioo EP 0206849 and designed to detect the protein translated 
fran the messenger er the gene ceding fa it are a:nstituted either 
by antibodies directed against villin or by all or part cl a DNA 
ccrrespooding to the 0011 aplete mRNA cf human viltin, a also by a 
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cDNA fragment antaining at least a part ct the nudectide sequence 
roding fer the amino adds of the COOH ectremity of human vtllin. 

Up to now mly this COOH-tenninal part a the nudeic add 
fer villin has been sequenced. 

Generally, villin belongs to the dass of proteins having an 
actin binding activity. Villin exhibits a spedfldty which is intrinsic 
to it within the group c:i proteins capalie cl anding to actin. This 
spedfidty relates, on the one hand, to its double functim in vitro in 
relaticn to the caldum ancentraticn cJ the medium and, on the 
other, to its very specific tissue distrib.ttim. Nmetheless, in certain 
regims c:i its amino add sequence, villin echibits certain sequence 
handogies with another protein present in the higher eukaryotes, 
gelsdin 

In particular, canparison ct the amino add sequences cJ these 
proteins shONs that, e>ccept fer the COCH-terminal part, they 
exhil:it a simi1ar overall structural crganization which canprises a 
dup1icated danain of four motifs, three of which are hanologws. 
Thus villin and gelsdin exhibit, in their a:aurnm part, an overall 
amino add homdogy c:i about 50%, this hanology being greater in 
certain regims. It is essentially in the distinctive COCH-terminal 
part designated "head piece" (end region) that villin differs fran 
gelsdin. 

The inventim results fran the disoovery after sequencing the 
regims coding fer villin that, oontraty to al) expectation, the identity 
c:i arganizatim c:i vil1in and gelsdin and the homdogy cJ their 
amino ad~ sequences did not have an equivalent at the level c:i the 
nucleic adds ceding fer villin and gelsdin, respectively. 

The inventers have taken advantage ct these cbservations to 
develcp novel agents to detect specifically the expressim of the 
gene ceding fer human villin These agents make pcsilie in 
partia.tlar the early detectim of the presence of messenger RNA 
(mRNA) resulting fran the transaiptim ci the human vtllin gene. 

The agents in coofamity with the inventim to detect the 
expn5iat of the gene coding fer human viltin are ocnstituted by 
nudeicadd fragments specific fer the sequence ceding fer the 
human villin gene or for the transaiption ct this gene. 

It fdl<Mrs fran the obselvatioo made by the inventcrs that a 
nudeic acid fragment comprising at least 8 nudeotides and derived 
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fran the DNA coding for human villin er the messenger RNA 
transaibed fran this coding DNA, except fer the sequence coding 
fer the ''head piece", may be specific fer the human villin gene and, 
in partia.tlar, be distinguished fran OCITe5JXXlding fragments a 
DNA coding fer gelsolin 

The inventioo thus relates to any nudeic add fragment 
canprising a sequence of fran 8 to 40, and preferaliy 20 to 40, 
nudeotides, characterized in that its sequence is a:ntained in the 
DNA sequence coding fer the human villin gene shown in Figure I 
except fa the sequence coding fer the "head piece". It also relates to 
any DNA fragment exactly canplementary to one c::J the fragments 
just mentiooed and which a:nsequently crntains the same number 
c:i deoxyribonudeotides as well as any correspooding RNA 
fragment which a:ntains the same number c:i ribcnucleotides. 

The inventim relates mere particularly to the sequences 
defined above in single stranded fam but also in douHe stranded 
fcrm in the case of the DNAs. 

The previously defined fragments may be isolated by deavage 
with optiooally trimmed by a suitable enzyme, fer example Bal31, 
starting fran the gene roding fer human villin, er fran the cDNA 
prepared fran the mRNA resulting fran the transaiptioo of this 
gene. These fragments may also be synthesized chemically or 
enzymatically fran the sequence given in Rgure I which presents 
the sequence roding fer the human villin gene. 

CltemicaJ synthesis ct me c:i the fragments can be perfamed 
by implementatim of the "phasphodiester" method, the steps of 
which are sununarized below: 

The 51-phmphate end a me a the nudectides, after 
protection a the functiooal groups, reacts (ccndensatim reaction) 
with the 31-hydroxyl end a andher nudeoside er nucleotide also 
protected by using dicydmecylcarbodiimide a an ary1su1phooyl 
chlcride. The nucleotide chain is thus elmgated by the 
implementatiai cl similar condensatim steps. 

Protecting gra.tps fer nudectide functioos may oonsist, fer 
example:\ c:1 a mmanethacytrityl (MMTr) group, an acetyl (Ac) 

group or ~ aniSC¥1 (An) grcup. 
Chemical synthesis can also be carried out by the 

"phasphotriester• methcxi whidl makes it possiHe to block each 
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intemudeotide phc6j:>hcxtiester functim as the synthesis of the 
sequence progresses. 

In order to carry cut this method a canpletely prd:ecl:ed 
monooudectide is used <nltaining a masked 3'-phcsphotriester 
group. 

A third method fer the chemical synthesis ci a nudeic add 
fragment is the nphosphite-triester" methai This method is 
preferably used with the aid c:i an insdulie suppat to which the 3' 
end cl the digmucleotide to be synthesized is bound. This 
immc:Dlizatim ci the digooudeotide by ooupling makes it pcmibl e 
to avdd the purificatiat steps after each amdensation L)'cle. In 
erder to carry out this method, the monmuclectides suitaliy 
Hocked befaehand are added sequentially and the reagents and 
undesired starting materials are removed by filtration. 

The protecting grcups of the nudeic add synthesized are 
removed at the end of the reactiat, the nudeic add is then detached 
fran the suppat and purified by electrophoresis er HPLC. 

When the oligonud eotide synthesized is bound to a pdymer­
type suppcrt in a rolumn, the filtratim steps can be replaced by 
washing. 

The methcxis ci chemical synthesis desaibed may profit fran 
the teaching ct chapter 2 "Isolatim, identificaticn and 
characterization of DNA fragments" cl the monograph entitled 
"From genes to clmes" by E.L WINNACKER. 

It is understcxxt that any regim cl the ooding sequence er the 
carespmding mRNA may serve as starting pant fer the 
productim of a nucleic add fragment of the inventim identical with 
er canplementary to these sequences provided that the specificity 
ci the nudectide sequence of the fragment With respect to the DNA 
er the mRNA axting fer villin is respected. 

The inventim also relates to the distinctive application which 
cmsists cl the use of the defined nucleic add fragments fer the 
cmstitutim ct nuclectide primers (designated also as primers) 
capalie of indudng the initiatioo ct the synthesis c:i all a part of a 
nucleic add specific for the villin gene under defined a:nditions. 

By primer is meant a nudectide sequence (oligonudectide) 
advantageatsly coostituted by a nucleic add fragment defined 
above, in partia.tlar any fragment advantageously a:mprising fran 
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8 to 40 nudeotides and preferably from 20 to 40 nudectides and 
pcssessing the fdlowing properties : 

it is such that it is capable c:l hybridizing specifically with a 
ccrresponding sequence m1tplementaty either to the DNA cxxiing 
fa the villin ·gene er the mRNA arrespooding to this gene, a to a 
sequence which is ccmplementary to them, 

it is capatie cl indudng the synthesis cl a nudeic add 
canplementary to that to which it hybidizes (this latter is then 
called the matrix) in a buffered sdution and under oonditims ci pH 
and temperature suitable fa the synthesis in the presence of a 
synthesis- indudng agent, in partiwlar a polymerase or reverse 
transaiptase, and appropiate nudeotides. The synthetic product 
obtained fran the fragment serving as primer is called elmgatiai 
product ci the primer. 

Buffered solutiais and cmditions of pH and temperature 
suitable fer the productim cl the "primer elmgatim product" can 
be defined with reference to the teachings of the fdlowing patents : 
US.4683202 and US.4683195, the rontents cl which are inccrporated 
into the present applicatim. 

The primer exists in a single-stranded a double-stranded 
fam. The famer is usually mere favrurable fa the required 
prcperty ci hybridizatim with the nudeic add in ader to be able to 
initiate the synthesis c:i the elmgatim product starting fran the 
primer which is in cx:ntact with the matrix. 

The use of a dwlie-stranded primer, denatured prier to the 
hyl:rldizatiai step, may cause a:mpetitim between the 
rehybridizatim ci the primer with its oomplementary strand, m the 
me hand, and the nudeic add matrix capable ci pairing with me c:l 
the strands of the primer, en the ether. 

The inventiai relates more particularly to the use ci pri~ers 
in ccnfonnity with the inventicn fer the initiatim ci the synthesis in 
sufficient quantity to be detected of elmgatim products a the 
primer in cootact with a nucleic acid ooding fer human villin, 
present in the sequence shown in figure t er from an mRNA 
sequence resulting fran the transaiptim of the human villin gene 
er fran ccmplementary sequences to these just mentioned, present 
in a bidogical sample, these sequences then acting as 
canplementaty matrices to the said primers. 
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Such an applieattbn permits for example the detectioo c1 a 
change (mutatioo, deletioo .... ) in the nucleic add fragment 
coostituting the elmgatioo produd c1 the primer. 

In connedioo with the faegang, the invention hence relates 
to a method ·for the in vitro detectim cl the presence of either a 
nuCleic add roding fa human viltin er an mRNA resulting fran the 
transaiptioo c:i the human villin gene in a bidogical sample 
suspected to contain this mRN.A, amprising the fdlONing steps : 
a/ the placing ct the biological sample suspected to cx:ntain the 
mRNA resulting fran the transaiptim a the human villin gene in 
cmtad with the first primer to which it has previcusly been made 
accessilie under ccnditions permitting hybidizatim between these 
primers and the mRNA under investigatim in the presence of 
nucleaside triphasphates and a polyrnerizatioo-indudng agent, and 
the pdyrnerizatim fran these primers hybridized to the mRNA to 
produce a duplex famed between the elongatim product of the 
primer hybidized either with the nucleic add strand roding for 
human villin er with the arrespmding mRNA when they are 
present in the adogical sample, 
b/ the denaturation of the duplex obtained in step a/ so as to 
"separate" the elongatioo produd c:i the primer fran the mRNA to 
be detected, 
c/ the placing in amtad c1 the elongatioo product d:Jtained with a 
sea:rld primer (in the sense given above to this expnsioo) having a 
nucleotide sequence (1) net cxmplementaty to that a the first 
primer and (2) amplementary to a sequence of the previwsly 
formed eloogatim product, 
d/ cptiooally repetitioo a steps a/ and b/ and c/ in the presence of 
the first and second primers used in excess and reagents necessary 
fa the prcxiuctim a further elmgation products used in their tum 
as matrix for additional syntheses until a sufficient quantity is 
obtained fa the detectim ct the eloogation prcxiuds ct the primers 
used. 
e/ the detection c:i the presence ct the eloogation products 
characteristic of the presence of the DNA a mRNA ci human villin 

such a method may be used fa example fa the in vitro 
detecticn of the presence a tumcr cells er tumors, a even tuma 
metastases, prooded that they are characterized by the abnamal 
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presence cl the mRNA of human villin. As an example mentioo 
should be made a the cells resulting fran the tumaigenesis c:J 
renal tr intestinal tissues. 

The implementatim a the above detection. method is 

perfcrmed m a bidogical sample taken fran a. patient and 
cmstituted fa example by a 1:.iopsy, tissue removed during an 
cperatioo, a 1:.iological fluid 

Aaxrding to a partiatlar embodiment of the a~e met hod, 

the primer tr the first and seoond primers as well as the nuclectides 
are added at the first step in sufficient quantity to catT)' wt several 
cycles d synthesjs d the elongati m product(s), by utilization d the 
steps ci the procedure defined above in ader to obtain a desired 
level of amplificatim cl the mRNA initially present in the 1:.idogical 
sample. · . 

Acarding to an alternative embodiment of the met h 0 d 

these oonstitu~ts are inarpaated thrwghoot the perfamance cl 
the steps of the method .. as cften as required. The nudectides 
intrcxiuced in the initial step of the above detectioo method are 
cmstituted by deoxynudeotides or by ribooudectides depending 
m whether the primers are amstituted of DNA or RNA, 
respectively. 

The agent inducing pdymerizatim fran the primer 
hybidized to the nucleic add serving as matrix is generally 
cmstituted by a DNA pdymerase when it is required to induce the 
synthesis a DNA a by a reverse transaiptase to synthesize DNA 
fran a RNA matrix. As examples cl pdymerases which can be used 
mention shoold be made cl the DNA polymerase cl E. ooli. the 
Klena..v fragment r:i this pdymerase, the Taq polymerase a the 
reverse transaiptase. This list is ol:wioosly not exhaustive. 

On the ccntrary, any, system, any enzyme which can be used 
as polymerization catalyst is included in the framewak of the 
jnventim. 

The duplex Obtained after pdymerizatim fran a primer when 
the elongatioo prcxiuct of the primer and the matrix of synthesis are 
cl different kinds is a heteroduplex , i.e. when mRNA is initially 
present in the bidogical sampl~ then the elmgatim product of the 
DNA primer is the cDNA, canplementaty to the mRNA 
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Fa mae details calcerning the metohd relating to the 
detection method desaibed above a fa the waking out of 
variants ci this ·method , the specialist will be alie to make useful 
reference to the principles desaibed in the patents US.4.683.202 and 
us 4.683.195. 

If required, the implementation cl the method previously 
desaibed can result in the amplificatim of a specific part cJ the 
mRNA sequence cl transaiptim ci the villin gene. In this case 
recourse witl be had to the use a two specific primers faming the s· 
and 3' ends cl the sequence to be amplified. 

The size c1 the sequence to be amplified is selected in crder to 
permit the detection ct the presence of the mRNA under 
investigation. The pdymerization fran a primer may hence be 
deliberately limited by any appropriate means. 

The detectim d the etmgatim products of the primers can be 
perfonned by the standard detectim m·etbo_d.· Aaxrding to me 
eml:xxiiment c1 the inventim the metll.od fer the detectioo c:I the 
presence cJ mRNA is characterized in that the nudeotides 
inccrpaated in the cn.trse carrying out the method are labe1led 
radioactively and in that the detectim cl the presence of the mRNA 
under investigatim COlTespoods to the detecticn cf the radioactivity 
a the elongatim products synthesized after remcwal of the 
nuctedides not inarpaated during the pdymerization fran the 
primers. 

Another applicatim a the fragments in oonfcrmity with the 
inventioo relates to their use for the detectim cl human genetic 
polymorphism. 

By detectim c:i human genetic pdymcrphism is meant beth 
the genetic identificatim d an individual and the detectim of 
certain diseases linked to gmetic modiflcatims relating to the villin. 
gene a a genetically linked gene. The identiflcatim of an individual 
may indude the analysis a the restrictim fragments oontaining all 
er part of the villin gene. 

In the framewcrk of this applic.atim the previously defined 
nucleic add fragments are used as probes. 

These probes are used en the aological sample, fa ecample a 
tissue a fluid prepared in ader to be accessilie to the said prcibes. 
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For use of the5e prd:>es reference should be made to the 
European patent applicatim 0186 271. 

Other characteristics and advantages ci the inventiat will 
beccme apparent in the ecamples whidl fdlow and in the Figures : 
- Hgure I represents the DNA roding sequence c::J the human villin 
gene, 
- Figure II amprises the oodtng sequence c::J Figure I together with 
the carepooding amino add sequence of human villin, 
- Figure III shows the ccniparison between the roding seqUences fer 
villin and gelsdin 
- Figure IV shown the ccmparative structures ct villin and gelsolin 
and similar proteins present in lOW'er eukaryotes. 

SEQUENCING OF THE cPNA COMPLEMENTARY TO THE 
mRNA OF HUMAN VILLIN 
Constructim of a cDNA lil:rary 

The total RNA was isdated fran a subclme a a HT-29 cell 
line (HT29-18-C1; Hcet et al., 1987) by the guanidine iscthiocyanate 

\ method (Olirgwin et al., 1979) and enriched in pdyadenylated 
RNA (pay A+ RNA) by passage through an digodT cellula;e 
mumn (Aviv and Leder, 1972). 

The pdyadenylated RNA was fractimated acccrding to size 
oo a 53-20% sucrose gradient and the fractioos a:ntaining the 
mRNA of villin were identified by Ncrthem bld: analysis using a 
cRNA probe (ccmplementary RNA) arrespooding to the carl.x»cy­
terminal part of human villin (Pringault et al., 1986, reference 1). 

The cDNA was synthesized fran 1 pg of pdyadenylated RNA 
acccrding to the method desaibed by Gubler and Hoffmann (1983). 
After methylatioo of the cDNA by a ~RI methylase, EgJRI linkers 
were ligated to the blunt ends c::J the cDNA, digested with Eg}RI 
and separated on a cdumn cl t.ntrogel AcA34 (LI<B) in a TE (20 mM 
Tris, 1 mM EDTA) buffer. 30 ng ci cDNA were ligated with 1 pg ci 
the DNA ci a Agt10 vectcr digested by .&;QRI and the particles were 
encapsidated in vitro ( .. in vitro pad<aging") to give a cDNA bank 
ccntaining 1o6 independent reccml:inants. 

In crder to isdate the 5' part cl villin cDNA, 3 successive 
extensioos fran primers were carried rut using oligmucleotide 
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sequences m1 aplementaty to the villin mRNA The digaaudeotide 
probes are underlined in figure Il. The digcnudeotides were 
hyl:ridized in a molar ratio a 10 : 1 with 2 µg a mRNA pdy A+ 
fractimated accading to size The synthesis of cDNA was then 
carried out under the ocnditims already desaibed. The )gt10 
libraty was saeened with cRNA probes d:Jtained by in vitro 
transaipticn (Meltoo et al., 1984 reference 2) a the cDNA dmes 
already characterized. 
NORTHERN BLOT Analysis 

The RNApdy A+ (1.5 ug) isdated fran the HT29-18-C1 cell 
line was fractimated by electr(\'haesis on 1% agarcse gels in the 
presence of 1M famaldehyde (Lehrach et al., 1971 reference 3) and 
transferred to nitrocellulc:se. The blots were pre-hybidized at 55°C 
fa 16 hours in 50% famamide, 4 x SSC, 0.05 M Na;2HP04 at pH 7.4 
in 1x Denhardt's sautim, 2S011g/ml of denatured satmm sperm 
DNA and 500 µg/ml tRNA The hybidization with an RNA prcbe 
labelled with p32 (2 x 106 c p.m /ml) was carried out for 24 hours at 
55°C in the same sdutim without tRNA The blcts were washed 
twice in 1 x SSC, 0.1 % SOS, once in 0.2 x SSC, 0.1 % SOS at 65°C and 
finally mce in 0.1 x SSC, 0.1 % SOS for 30 min at 70°C 
Sequence analysis 

cDNA restrictim fragments were subdoned in M13mp18-
mp19 derivatives and sequenc.ed by the dideacy chain terminatim 
method desaibed by SANGER et al. (1977 reference 4). The data en 
the sequences ci the two strands are ansistent. 
Protein setJleDce analysis 

Human villin was purified by R West, L West and M 
Mooseker (Biology department, University a Yale) fran lrush 
border cells isdated fran a human suqect (Carbcni et al., 1987 
reference 5) by methods desaibed by Coleman and ~er (1985 
reference 6). Befae sequencing 25 pg of villin were subjected to 
electrcphoresis on a 10% SOS-potyacrylamide gel and 
electrotransferred to a glass fiber memlrane (Whatman GF / C) 

cmted with pdy(4-vinyl-N-methy1pyridine). The details cmceming 
this method are given in BAUW et al. (1987 reference 7). The 
immobilized protein was detected by a dilute fluaescamine stain (1 
mg/1 acetme), detached fran the membrane and transferred to the 
reactim chamber of a gas phase protein sequenata, Applied 
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Biosystems 470A cperating acccrding to the manufaaurer's 
instructioos. 

An initial sequencing yield a about 10% a the protein 
deposited at the get is obtained. It is knO\NI\ that the transfer a 
protein is rarely quantitative (at ma;t between 60 and 90%) and that 
NH2-termina11iocking resulting fran an artefact occurs during gel 
electrcphcresis (in mat cases mere than 50% c:I the protein is 
blocked, see :tvbas et al., 1988 reference 8). That is why the value 
obtained is not ablamally low and probably reflects the NH2-
terminal sequence a the majority a the villin molecules, rather than 
the result of a prctedytic deavage dose to the NH2-terminal part a 
a fractioo a the villin molecules which woold be blocked at the 
NH2-terminus. 
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1 /. · Nudeic add fragment characterized in that it an1prises fran 8 
to 40 nudeotides and in that its sequence is rontained either in the 
DNA sequence roding fer the gene fa human villin, with the 
exception of the sequence coding fer the "head piece", or in an DNA 
fragment exactly canplementary to me of the feregcing and 
ccnsequently ocntaining the same number cl deoxynudeotides, a 
in any caresponding RNA fragment oontaining the same number 
cl ribmudeolides. 
2/. Nudeic add fragment acxxrding to Cairn 1, characterized in 
that its sequence CDJnprises fran 20 to 40 nudectides. 
3/. Use of the nudeic add fragments acarding to any med the 
Cairns 1 or 2 as primers fa the initiation of the synthesis of a 
detectable quantity d elmgation products cl the primer in oontact 
with a nudeic add coding for human villin present in the coding 
sequence presented in Figure i er fran a mRNA sequence resulting 
fran the transaipti m d the gene for human viilin a fran 
sequences canplementary to the foregcing, these sequences then 
acting as canplementary matrices a the said primers. 
4 /. Method fer in vitro detectim cl the presence of either a 
nucleic add roding for human villin er an mRNA strand resulting 
fran the transaiptioo of the gene fa human villin in a l:iological 
sample suspected to cmtain this mRNA, canprising the following. 
steps: 
a/ the placing d a bidogical sample suspected to cootain the 
mRNA resulting fran the tran~ptiat a the gene fer human villin, 
after it has been made accessibl~ in contact with a first primer 
ccnstituted by a nudeic acid fragment acxxrding to either of the 
Cairns 1 er 2, in the presence d nudea;ide tripha;phates and . 
pdymerizatim-inducing agent and under ocnditims permitting the 
hyl:ridizatioo between this primer and the mRNA under 
investigatioo, and the pdymerization from this primer hybridized 
to the mRNA, the nudeic acid canplementary (cDNA) to this 
mRNA, in crder to produce a duplex famed between the 
eloogatioo prcduct ci this first primer, hybridized either with the 
nudeic add strand roding for human vitlin a with the 



. ' 
\.._..I 

14 

' f llf llf fff lff 11111 '"" ff f 111 * C L M S * 

ccrrespooding mRNA when they are present in the bidogical 
sample, 
b/ denaturatim of the duplex obtained in step a/ so as to "separate" 
the elmgaticn product cl the primers fran the mRNA to be 
detected, 
c/ the placing of the elmgaticn product c:tiained in ccntact with a 
secood primer (in the sense given above to this ecp~im) having a 
nucleotide sequence (1) not canplementaty to that ct the first 
primer and (2) ccmplementary to a sequence a the previoosly 
formed elmgaticn product, 
d/ q:m.cnally, the repetitim ct the steps a/, b/ and c/ in the 
presence of the first and secmd primers used in eccess and the 
reagents necessary fer the production ct more etmgaticn products 
used in tum as matrix for additimal syntheses until a detectable 
quantity r:i the etmgatim prcxiucts cl the primers used is cbtained, 
e/ detectim ci the presence cl the etmgatim products 
characteristic of the presence of the DNA er mRNA r:i human villin 
5 /. Method ~ according to Cairn 4, characterized in that the 
nudeaside triphasphates are radioactively labelled and that the 
detection r:i the presence c:i the rnRNA under investigation 
ccrrespmds to the detectim cl the radioactivity of the elmgaticn 
products synthesized, after removal c:i the nudeoside triphasphates 
not inoorpaated during pdymerizaticn fran the primers. 
6 /. Method accarding to Cairn 4, characterized in that the 
nuclea;ide triphasphates are deacyribmucleoside tripha;phates 
and in that the pdymerization-indudng agent is a DNA pdymerase 
er a reverse transaiptase. 
7 / Method acoording to either of the Cairns 4 or 5 fer the 
detectim of a tuma or metastasis, characterized in that it is 
perfamed m a l:iopsy whose mRNAs resulting fran the 
transaiptim a the villin gene possibly present have been made 
accessible to the primers used 
8/. Probe fer the detectim of pdymcrphism c:i the restrictim 
fragments a the human genane characterized in that it canprises a 
nucleic add fragment acarding to either r:i the Oaims 1 er 2. 
9/. Nucleic add fragment, characterized in that it amprises at least 
8 nudeotides and in that its sequence is oontained either in the DNA 
sequence roding fer the gene for human villin, with the exceptim r:i 
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the sequence roding fer the "head piece', or in a DNA fragment 
exactly complementary to me of those previously mentiooed and 
which ccnsequently CCl'ltains the same number d nudectides, a in 
any COITespooding RNA fragment <Xlltaining the same number cf 
ribonudectides, this fragment being, in additioo, distinct fran a 
fragment arresponding to the DNA roding fa gelsdine. 


