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Abstract. White pine blister rust (WPBR),
caused by Cronartium ribicola, is a devasta-
ting disease in five-needle pines. Genetic
resistance is an important component of inte-
grated strategies to control WPBR. The major
resistance gene Cr2, discovered by Kinloch et
al.(1999), is also effective against British
Columbia (BC) isolates of WPBR (Hunt et al.
2004). Pyramiding Cr2 gene with other resist-
ance genes is being pursued as a strategy in BC
white pine breeding. To facilitate this strategy,
we have recently identified a few RAPD mar-
kers linked to Cr2 at one side (Liu et al. 2006).
The objective of the present study was to iden-
tify amplified fragment length polymorphism
(AFLP) markers linked to both sides of Cr2 for
its more precise mapping. Use of the AFLP
technique combined with bulked segregant
analysis (BSA) and haploid segregation analy-
sis allowed the identification of five AFLP
markers. Of these five AFLP markers in the
Cr2 linkage, markers EacccMccgat-365, Eact-
gMcccac-290, and EacagEacag-750 were
linked in coupling and EacagMcccag-160r and
EacccMccgat-180r in repulsion. Following
cloning and sequencing of the AFLP and
RAPD markers, specific PCR primers were
designed and used in the amplification of
sequence characterized amplified region
(SCAR) markers at both sides of Cr2. Eacc-
cMccgat-365 and RAPD marker U570-843
reported previously were converted into SCAR
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markers. These two SCARs segregated in a 1:1
(presence:absence) ratio and the scoring co-
segregated with their respective AFLP or
RAPD marker. The SCAR marker EacccMcc-
gat-365-scar was positioned at 3.1 Kosambi
cM from one side of Cr2 and U570-843-scar
localized at 1.4 Kosambi cM from other side.
Both SCAR markers can be useful in breeding
programs with marker-assisted selection pro-
cedure to screen for resistance. This study re-
presents the first report of the development of
PCR-based sequence-specific markers linked
to blister rust resistance in five-needle pines.
These findings may improve the precision of
molecular breeding for blister rust resistance
and could be the staging point for isolating the
Cr2 gene.
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Rugina pinilor albi (WPBR), cauzatd de ciu-
perca Cronartium ribicola, este o boala devas-
tatoare a pinilor cu 5 ace. Rezistenta genetica
este o componentd importantd a strategiilor
integrate de combatere a acestei boli. Gena
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majora de rezistenta Cr2, descoperitd de Kin-
loch et al. (1999), s-a dovedit eficienta si fata
de izolatele WPBR din British Columbia (BC).
- Hunt et al. 2004. Asocierea cu efect piramidal
a genei Cr2 cu alte gene de rezistentd a fost
urmata ca strategie in ameliorarea pinilor albi
BC. Pentru a facilita aceasta strategie, au fost
identificati recent cativa markeri RAPD legati
unilateral cu gena Cr2 (Liu et al. 2006). Obiec-
tivul acestui studiu a fost identificarea si
amplificarea unor markeri reprezentati prin
fragmente ADN cu polimorfism de lungime
(AFLP) legati bilateral de gena Cr2, pentru a
realiza o cartare mai precisa. Utilizarea tehnicii
AFLP combinatd cu analiza bulk a segre-
gantilor (BSA) si cu analiza se-gregarii hap-
lotipurilor a permis identificarea a 5 markeri
AFLP. Dintre acesti 5 markeri AFLP 1n linkage
cu gena Cr2, markerii EacccMccgat-365, Eact-
gMcccac-290, and EacagEacag-750 au fost
linkati in faza de cuplare, iar EacagMcccag-
160r si EacccMccgat-180r in faza de respin-
gere. Dupa clonarea si secventierea markerilor
AFLP si RAPD, primeri PCR specifici au fost
formulati si utilizati in amplificarea secventei
SCAR (sec-venta caracterizatd a regiunii
amplificate), de ambele parti ale genei Cr2.
EacccMccgat-365 si markerul RAPD U570-
843 comunicat anterior au fost convertiti in
markeri SCAR. Acesti doi markeri SCAR au
segregat 1n raport de 1:1 (prezeta : absentd) si
s-au inregistrat co-segregdri cu markerii lor
respectivi AFLP si RAPD. Markerul SCAR
EacccMccgat-365-scar s-a situat la 3,1 unitati
Kosambi cM de o extremitate a genei Cr2 si la
1,4 Kosambi ¢cM de cealaltd extremitate.
Ambii markeri SCAR pot fi utili in programe
de ameliorare implicand procedee de selectie
asistate de markeri, In trierea genotipurilor
pentru rezistentd. Acest studiu reprezintd prima
comunicare a dezvoltarii unui sistem bazat pe
markeri PCR cu specificitate de secventa, legat
de rezistenta la micoza produsa de Cronartium
ribicola la pinii cu 5 ace. Aceste descoperiri ar
putea imbunatati precizia ameliorarii molecu-
lare penru rezistenta la rugina pinilor albi si ar
putea servi ca punct de plecare pentru izolarea
genei Cr2.

Cuvinte cheie: Pinus monticola, cartare mo-
leculara, gena Cr2, markeri AFLP si SCAR
(Tradus de M. Palada -Nicolau)

148

Research posters



