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\TRODUCTION

Rcn.rarkable changes in sequencc cornposition of dif-
-:lrt gcuome components took placc iu the process of
,-, -sitior.r betwecn cold- and warm-blooded vertcbrates.
-- -' oossible way to study this transition on the molecular
. . -'i tc'rday is to cornparc mammalian or avian DNA se-

. -:':rces witlr lromologous sequences tnXenopus, the only

. :-blooded vcrtebrate having enough sequences in data

r-,-.<s. Ribosornal DNAs (rDNAs), and particular'ly inter-
r: transcribing rDNA spacers (ITS-1 and ITS-2), are

. :r.rouly used in compat'ativc genomic sfudie s of dtffer-
; - ,rXä providing vah.rable data for phylogenetic and sys-

- :-rtic constructions. Untbrtturately, inlormation on se-

.. -::cc organization of rDNA in reptiies is also very lirn-
:: Hcrc, we present first data on sequencc organization
:)NA mononlers arrd its ITS-l and ITS-2 regions fbl

" :ral lizard specics.

I,TTTERIAL AND METHODS

,) u rev'sh i nctirans i s, I) a ravs' lt i val enini, La c erl u s lriga-
- :.nd [,auclskia cauc'usia total genomic DNAs we rc iso-

-', j from the lizard blood samplcs, according to Mathew
-rl). Two oligonucleotide prirners 5'-AGTCCCTG-

--aTTTGTACACA-3' and 5'-GCCGCGTCTGATCT-
:.GGTC]-3' rvere dcsigned and used for PCR amplifica-

"- of the rDNA segment, containing ITS-1 and ITS-2.
- -: oligonucleotide probes RI, Rll, Rlll, and RIV used in
" :-hybridization experimcnts wet'e the same as described

,- --r (Kupriyanova ct al, 1996). PCR amplification and

. :rvbridization were carricd ollt as previously described

". :riyanova et al., 1999). Comparison belween 3'185-
-:- 1-5.8S-ITS-2 regions of the I. strigata, Xenopus lae-

,.nd Rultus nort,e3licus \ /as perfonned after tireir align-
. -.: rvith the use of "DNA Star" program (Clustal).
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RESULTS AND DISCUSSION

Figures I and 2 shou, restriction maps and blot-hy-
bridization patterns obtained for D. nairensl,r and Luuda-
kia caucosia lizard rDNAs. Hybridizations were carried

out with thc use ololigonucletide probcs cornplementary

to the most conservative transcribed regions ol'rDNA and

clift'erent restriotion enzymes. Tire conservative EcoR i
sites characteristic of other vertcbratc 18S and 28S rDNAs

are found in all lizards stuclied. Positions of some other

rcstr-iction sites are similar for I). nairattsl.r and D. v'olenti-

iri rDNA, but differ for rDNA of Laudakia caucasiu.

The blot-hybriclization data obtainecl allow to conclude

that IDNA mononrers in D. nairensis and D. valenlini are

aboirt 15 - 16 kb and rDNA monolrers in Lttudnkia cntt-

c:asia are abor-rt l0 kb in length.

To sludy rDNA regions containing 3' end of l8S
rDNA, ITS-1, 5.8S rDNA, ancl ITS-2 in different lizard
species, PCIR arnplification with primers to conserrrative

18S and 28S rDNA seqllenccs was rtsed. Hcrc, only con-
pleted data for [,. strigctld are presentecl. The anrplilied

2 kb DNA fragmerrt of D. ,s'triguttl rvas clotred into T-Easy

vector (Fermenlas), seqtrenced and compared with hornol-

ogous segments of Xenopu.s laevis and Rattus nttrvagicus

rDNAs (Fig. 3). Our calculations shorved that total per-

ccntage of simiiarity of 3'-18S, 5.8 rDNA, and ITS-1 +

ITS-2 regions between these organisms is about 89,94,
and 16.5Yo, respectively. It is interesting that the ereat bulk

of the coincident nucleotides in ITS-1 + ITS-2 is "G" and

"C" rvhercas only 6 coincident "A" and 4 coincident "T"
arc detectcd among 302 idcntical positions in ITS rcgions.

Surprisingly, but sirnilarity bet'"r,een ITS regions of 1.. stri-
gala antl Rothts norvegrc'us comprises 45nÄ ancl this is
much highel" than pairwise sinrilarify between ITS regions

of L. strigataf Xenopus laevis and XenoptLs laevisf Rattus

norve:gic'trr' that con.rprise 21 and 24oÄ respectivcly. Of
course. rDNA sequence infbrmation for other iizard spe-

cies is nccessary to make evolutionary comparisons, and

this work is norn'in progress.
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Fig. 1. Organizationofal5-kbrepeatingribosomalDNAunitofrocklizards. IdenticalresultswercobtaincdforD.nairensisandD.valenlinilizara.
a: D. nairensis hzard DNA after digestion with HindIII ( 1)l BamHI (2)l EcoRi (3): KpnI (4) was blot-hybridized with labelled oligonucleotide RII. Ider
ticalsizesofthehybridizinglragmentsonlanesla ln,2a-2n,and4a 4nlettoconcludethatputativelengthofrepeatingrDNAunitinrocklizari
approximatestol5kb(shownbytheanow).ö e: DigestionofD.nairen.sisgenomicDNAwithEcoRl(l); EcoRI+Pstl(2);EcoRI+SalGI(-1
EcoRI+AccI(4);EcoRI+BglII(5);Ecozu+EcoRV(6),EcoRI+NotI(7);EcoRI+XhoI(8)andsuccessiveblot-hybridizationwithRl(ö),RIII(c
RII (fl, or RIV (e). Positrons of the probes used lbr hybridization are shown on the rDNA restriction map above. The right anow in (e) shows location c'

the 10 kb hybridizing fragments.
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Fig"2. Organizationofal0kbrepcatingribosomalDNAunrtof Lauddkiacuucasia.a.LattdakiacaucasiaDNAafterdigestionwithEcoRl(l); Bglll
(2); BamHI (3); Pvu II (4); Kpni (5); HindIII (6) was blot-hybridized with labelled oligonucleolide RII. Identical sizes ofthe hybridizing lragments on

lanes 2 and 4 6 let to conclude that putative length ol repeating rDNA unit in LtnLdakia. caucasia lizards approximates to 10 kb. b e: Digestion of liz-
ardgenomicDNAwithEcoRl(1); EcoRI+SalGI(2); EcoRI+PstI(3); EcoRI+AccI(4); EcoRI+Bgl lI(5);EcoRI+EcoRV(6); EcoRI+Notl(7):
EcoRI + Xho I (8) and successive blot-hybridization with RI (ä), RIII (c). RII ({, or RIV (e). Positions olall these specific oligonucleotide probes are

shown on the IDNA restriction map.

)



lcrpetologia Petropolituna, Ananjeva N. and Tsinenko O. (eds.), pp. 105 - 108 107

I ll I G! I d ;r lilis *alllriGr I I

+gl EI tili- I i I il+ I I il ll

t:litr t:t: :.r !/:.

sl ffilRi\sää*t [# lfil I i #ils$!.a1ti4if,iiiffi rirH;r +r+.r'r:lieii::i. :?r

--

: --il l6i 1r-! la! i:ilr 2:i , I i:l

flsHffi+s?;{ss#i&idä l d tII1 MI r.SBlfI

I E ä ili,i l$Slll rifl il I

2t) :!! :la )21 i:lil -rlr r:l

ri {tXitulqlt{:äC*5\Sf#iü!X!llilü.!td ititj iil€si:d4,{'& ütil!::illl i rr I I ' '

.ttit 'r1:! lrlf r,l:l t-i

i!* f I e i$F ll lt Il sfrr Ilt r

la! ] "Lr iti -:

r lll IlIl lr ßrä\{ll I ltl

Pl I +ll:lltilil$i !lqrtnl I I

t{: a :l

II ttlrlrtt ,qH 5ftt I rl t

lla !:a I -il aaa a r'r l! r:rl

Hii+fttftt!Fi&!6.Ir+!E+!.+ji+l:.sitt-.:l1:.r h,trfildld:iPlii,ild:lr ljfi.iili*r.ü+i4il,: ri

]&l Bß lä s rl ti.i I I I 4l rGrli:

-

5!t :1! ::! t:. ::,1

*llt a +$til lsriü I*1aT€r t I

i:r ;,j ; n ;r:i

tt tl rl !r' i?I i:1!idll llll I

r tt rtl tll Il!

I I f,lEGllt ri I tr llrrl ! I II I I

I'dr I I Fs frnff! ä*E G I I äi# L"{f gl g &l trtg1 I

rl! -21 ll: aLl r-:! at: I

I I li+i i.: li;'j ' I rr+ il I I li:l '' ']I il-:

# $ *ä*.ffit üffi fri I I I ft: 4A:1r d lllll III I I llll r alll ,, ll

--

I s$li$ Gt +fi tti! lrl l$ I I *!l ii i$l + + q1

,ait llrl ilrl att, 9irir I .) rt!:
..-: 

t t:.. 
- : '

t I r tilJt Ir I rdil..l:ill I I

II I: I ii+ lits

r ts rl ßBeffl ll s

il-r

tli+l

gl I $# t {Md $Eil S.t:i- lll I l*{ü{ I Flc IF$ I S nf,ll*i lrl in i. i r I I

:t:i:ni ra a la),t) 1!l!

Itn+!äjll.r'NIII I I I

\lignmentoltherDNAregionscontaining3'cndof l8SrDNA, ITS-l,5.85rDNA,andlTS-2fiom RutttL.sr:fttrvegit:us(.Ral),Luterltt.stigutu

,.c1ler.pu.s taevis (X.L.) using "DNe Star" program (Clustal). The identical r.rucleotide posilions arc shotvn in dark gray, painvise hor.nology in

.rr'. and absence of homology in black.
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