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RESUMEN

Hasta ¢l mamento, se han [_1csc1'ipl‘0 53 alelos para el cxdn 2 del gen bovino BolA-DRE3 mediante la téenica de PCR-
RIFLP. Con el abjetivo de analizac los posibles patrones de restriceion para Tu enzina Mspl presentes en el exdn 2 del gene
BoLA-DRBF, se obluvieron Lodas Tas secuencias de ADN cortespondicntes adicho exdn enviadas ala base de datos Genbank,
Como resultado se observaron 2 sitios de restriceion y 3 patrones diferentes para dicha enzima. Ademds, los patrones de
restriccidn obienidos a partic de la digestidn del ADN gendmico se compararon con los predichos a través del andlisis de las
secuencias reportadas en la base-de datos. Il uso de laenzimaddspl junta con Byl Haclll y Rsal podriaser de utilidad para
el reconocimiento de ciertas secuenciag que presenten un mismo alelo definido sobre Ja base de la combinacion de los
palrones de restriceidn, es decir, iilk_il()s definidos por PCR-RFLP, aumentando de esta manera la eficacia del método de
pilicacion disefiado por van Bijk ef ol (1992). Aungue ¢l mimero de patrones deteetados por Mspl y BsrY L es similar, los
patrones de la primer enzima son mis Taciles deidentilicar que los de L segunda. Porotra parte, Mspl utiliza el mismo bulter
y temperatura de reaceion que Hoelll'y Rsal, simplificando las digestiones dobles. Finalmente, los costos de la tipificacion
podrian reducirse, o i
Patabras clave: BoLA-DRA3, métodas de tpificacion, Msp L polimorlismo.

ABSTRACT
% *

Al present, 53 PCR-RFLP alleles of the bovine DRBJ exon 2 were reported. In order to analyse the putative Mspl
restriction patterns present in the exon 2 of BoLA-DREBI gene, all available DNA sequences were retrieved from Genbank
Data Library. In this analysis, twa Mspl restriction sites and live restriction putlerns were found. In addition, the observed
restriction patterns obtained alter Mspl digestion ol genomic DNA were compared with those predicted from the DRB3
DMNA sequence analysis. The use o Mspl restriction enzymes together with Bst¥l, Haelll and Rsal could be uselul in
recognising some sequences d‘ill‘cll"cnccs in a single PCR-RFLP allele as defined by the previously used combination of
enzyme, improving the robustness ofthis typing method designed by van Eijk eraf. (1992}, Despite the number of restriction
patterns detected by Mapl and Bs¥1 are similar, the Mapl palterns are more casily identified than those of BstYl Mspl
enzyme works weil in the sume reaction buller and temperature as Haelll and Rsal. thus simplilying double digestions.
Finally, the costs may be reduced.

Keywords: BolA-DRIS. typing methods, Map 1. polymorphism

Introduction multi-primer target PCR have been used to investigate
. the genetic polymorphism of the BoLA-DRB3 locus

Several methods, such as alloantisera, restriction (Andersson er al., 1986a; Andersson et al., 1986b;
fragment length polymorphism (RELP), mictosatellites  Davies and Antezak, 1991 Davieseral., 1992; Ellegren
analysis, isoelectric focusing (IEF), DNA sequencing, — ef af,, 1993 Adda et al,, 1995; Sile et al., 1995;
sequence specific oligonucleotide (SSO)-PCR, and Ledwidge et al,, 2001). Tn 1992, van Eijk ef al.
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dilterentianed thirty atbeles ol this locus wsing the PCR-
FETP method. A addivoned allele hus been delined
in the Sth nternattonal BolaA Workshop report (Davies
et ol 19947 and more recently, Gelhaus e al. (1995)
and Mailtard elal, {1999y added eleven and seven new
BolA-DRES allcles defined by this technigue,
vespectively. At preseat, 53 POR-RELP delined alleles
(described by the combination ol Rsal, Haelll and
Bsrd] restriction enzymes) of e DRBS exon 2, were
repotted on the BolA world-wide web site (hup/
\.v\\'\\.pmjcut&rmlin.nc.uk/h::l;m]t‘h_ipvr.!:lml).

Lo 2001, Diaz ef al. demonstiaied polymoerphisi for
Aspl restriction enzyme in the second eaon Ol LLA-DRIE
genes. This enzyme combined withe feye | and Hae 11
wits Used Lo distinguish all £ELA-DRB sequenced alleles.

The aims of this researehire the study ol the Mspl
p\:lymnrl)hlsm i the BolA-DRBA exon 2, and ils
putative use in PCR-RELP Tor typing purposes.

~&

MATERTALS AND MIETHOBS

Analysis of bovine Bol A-DRBS sequences

I order ta anadyse the putative Alspl restriction
patterns present in the exon 2 of Lol A-DRBS sene, all
availuble DNA sequences weie seirieved from
Genbunk, Nowadays, O BolA-DRES scquences have
been identilicd e dillerent breeds, by sequencing
senonic DNA, ¢cDNA or cloned PCR products
(Mugzli-Cockett und Stone, [98Y: Groenen e al.,
F9u0: Burke e al., 1991, Stgurdardatliv e al., 1991
Amier s al, 1992 Van Bitker ol 19921999, Xu et
al 1993 Duvieseral, 199 Russel eral., 1994 Ada
ol al 1995 Gelhaus er al 1995, Mikka and
Andersson, 1993, 1997, Sitle e al. 1995, Ballingall
et al 1996 Fraser ef al., 1996; Maillard e ol 1999,
2001 Mikky er al., 1997, Park ¢t af, 1997 Damiani
o al 1998 da Mot ef af., 19995 Takeshinma et ul.,
2001, The Mspl restriction patierns ol cuch Bold-
DRBS sequence were deduced using Webeutter 2.0
program (Max Heiman copyright (997,

Amplification of Bol A-DRBS caon 20y PR

Clenomic DA was obtained Trom whole blooed
bovine siples usting the DNAzoius (GibeolbRLa-Lile
Technologies, Rockville, MDD, USA) wechnique as
described by Cox (1968) and Ausubed e al. (1990).
These aninals were selected wmong samples previously
typed using the method desceribed by van Eijk er al.
(1992), Amplifications ol the sceeond exon ol BolA-
DRES pene were performed by heminested-PCR, using
the primers designed HLO30O, HLO3I and HLO32 (Vun
Bijk e af., 1992),

RELP analysis

Twelve microlitres ol the amplification products,
obtained [rom genomic DNA or recombinant plasmid
DNA were digested at the temperature recommended
by the suppliers with two and a half units of Msp L.
Restriction [ragments were resolved in 6%
polyacrilamide minigels at 170 volts for 45 min, and
stained with ethidium bromide (0.5 pg/ml}, The
restriction patterns observed under UV illumination
were compared with those predicted by the BolA-
DRBI DNA sequence analysis, '

Cloning of PCR Products

Restriction patterns were confirmed by cloning. To
this end, PCR products were inserted into pGEM-T®
Easy Veclor Systcin (Promega Corp., Madison, WI,
USA) according o the supplier’s protocol. E. coli
competent cells (DHSaE"™, GibcoBRIL-Life
‘Techinologies, Rockville, MD, USA) were transformed
with the recombinant plasmid and selected by blue/
white colour screening and standard ampicillin
selection (Sambrook ef ali, 1989).

Nomenelatire for BoLA-DRB3 Msp I patterns detected
by PCR-RILP ;

In this paper, Mspl restriction palterns of BoLA-
DEBS exon 2 delined by PCR-RELP will be indicated
by letters, according to Davies er al. (1997) and Russell
et al. (1997). ‘

Results

A total of 140 DNA sequences of BoLA-DRB3,
obtained from GenBank, were analysed for the
presence of Mspl restriction enzyme sites. In this
analysis, two Mspl restriction sites and five
restriction patterns were found (Figure 1) Although,
live patterns have been identified, three patterns
(from “u” Lo “¢”) are actually the result of
combinations ol the two polymorphic Msplsites. The
remaining (wo patterns (from “d” and “e”) have
estriction sites matching those ol other patterns but
wre distinguished by the fragment length due to the
presence ol a deletion at nucleotide positions 178-
80 (codon 65) (Figure 1).

Myplrestriction enzyme allowed the discrimination
ol more than one pattern in PCR-RFLP DRB3 defined
alleles 10, 13, 15,22, 23 and 32, representing different
nucleotide sequences. The theoretical results obtained
with the analysis of BoLA-DRB3 sequences were in
accordance witl the experimental results (Figures 1
and 2.
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Meapd yestriction patteris ol the BolA-DRE S exan 2 hased on e
analysis ol the GeneBiande DNA sequences. The line draswn on the
tap porton represents the 284 bp PCR product; « s indicates the
location ol the restriction sites; w» indicates u thiee buse pair deletion.
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Discussion

n 10020 van Bijk e ol developed o POR-RELE
method o type Bol A<DRES «
[ sequenced ol A-DRBS alleles have been reported
(Stewdardotir erad, 19910 Analy

for restriction endonuclease eleavage sites resulied in the

eles, At dud moment, only

sis ol these sequences

selection ol Rsal, Haelll and Bae YD o study the
polymorphisne ol exon 2 ORES vene, sinee these three
crizyimes could dedmguish all sequences reporied by
Stevrdardotue e af (1O T However, mwore than one
bundred sequences have been reported sinee 1992 which
could be grouped ot el 53 PCR KELE types alleles.
Many ol these groups include several sequences belonging
(o ifTerent subitypes and even disinct types.,

The PCRBELE method thirougly the analysis ol [0
PINA sequences for s Lo s L and Hae T restriction
clzymes sites, showed that five restriciion patterns
could beadentficd by digestion with Bsrd Las aresult
ol two polyimorphie restriction sites and one deletion;
nine types cauld be distinguished by fae T as
cansequenee ol five palymorphiee restiction sites and
one deletion: and tyenty-tive restirenon patterns coukd
be dilTerentined by Rval as aresulvol frve palymorphie
restriction sites and ane deletion, Together, these
enzyies cotld delmed Tftythree POR-RILE Lypes,

BatY Lo isososchizomer Xo 11 Udiaer ol 1998)
is the less polymuorphic ol the e used cnzymes
viclding only feve restiction paiterns, one ol which - the
“HT patiern - was found T 3300200 aatof the 33 PUR-
R detmed alivies Hhe resulis abtaned e present
paper showed that botledspland Sae T ensyies exhibit

five restriction patterns. However, usig Ssedl the

the BolA-DEBES exon 2 65

Figire 2,

Allehic pateins ol Bof A-DRBS exon 2 obtained by digestion of recombinant
plasnnd DNA with dpl. Allelie patlerns for Map! are as [ollows: Lane 1
Dby Lwe 20 by fane 3:a; Tane 4 by lane 5: b; lane 6: b; lane?: o; lane §; b,
Fragients snaller than 30 bp were not clearly resolved by the gel system
used. An Mapl digest of pBR322 was used as size marker (June 9).

Fh paan

number ol delined PCR-REFLP alleles result quile minor
than using Mapl. Furthermore, in cattle the Mspl seems
to be less polymorphic thanin horses (Diaz ez al., 2001).
The use ol Mspl restiction enzyme with BsrYl,
Haelll and #sal could be helpful to recognise some
sequences in PCR-RELP DREJ, improving the
robustness ol this typing imcthod. In addition, the use
ol Mspl instead o Bsr¥1 in the PCR-RFLP typing
methods could offer other advantages, The Mspl
pitterns are castly tdentified than BsrY] ones (Figures
Fand 2). Some venotypes of unrelated heterozygous
individuals could not be resolved because of
averlupping Iragment patterns between alleles. In those
cases, double digestion 13 necessary 0 solve the
problem. Msplworks well in the same reaction bufler
and temperature than Haelll y Rsel, thus simplifying
double digestions. Finally, the costs may be reduced,
stce daplis en-times less expensive than Basry' L
The method proposed by van Eijkeral., (1992) has been
extensively employed by several authors to characterise
hreeds and for population studies (e.g. Giovambattistaer al,
19490; Dtz er al., 1997 Udina ef ¢l 1998; Maillard e al,
1999, Gilliespie, 1999) In this context, the main

disadvantage of including Msplis that these animals will
Bave to be typed again inorder o allow comparison with
new data, However, the proposed modilications in this
paper could be uselul o improve the original PCR-RELP
method designed by van Eijk et al., (1992),
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