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Stem rust resistance genes derived from alien genomes 

Gene Source of R gene Loc. TTKSK Line or Pedigree

Sr24 Thinopyrum elongatum 3DL 2- Agent/9*LMPG

Sr25 Thinopyrum elongatum 7DL 2 Agatha/9*LMPG

Sr26 Thinopyrum elongatum 6AL 1 PW327/4*Tc//9*LMPG

Sr27 Secale cereale 3A ; 73,214,3-1/9*LMPG

Sr31 Secale cereale 1BS 4 Line E/Kavkaz

Sr32 Aegilops speltoides 2B, 2D 1 C82,1CS+Sr32/6*LMPG

Sr34 Aegilops comosa 2A, 2B 4 Compair

Sr36 Triticum timopheevii 2BS 0 W2691SrTt-1

Sr37 Triticum timopheevii 4BL ;1- W3563

Sr38 Aegilops ventricosa 2AS ;23 RL 6081

Sr39 Aegilops speltoides 2B ;1 RL 6082

Sr40 Triticum timopheevii 2BS 1 RL 6088

Sr43 Thinopyrum elongatum 7D ; KS 10-2

Sr44 Thinopyrum intermedium 7DS 1+ Taf2

SrR Secale cereale 1DS ;2- DRA-1

Sr1A.1R Secale cereale 1AS 2 Amigo

Jin et al 2007 Plant Dis. 91: 1096-1099



Problems

ïundesirable genes on alien segments

e.g. shattering, threshability, quality, maturity, height, yield 

ïalien chromosomes rarely (if ever) recombine with 

wheat due to tight genetic controls on homoeologous

pairing

Solution

ïreduce segment size while retaining Sr resistance

Åby relaxing genetic control of chromosome pairing

Concerns

ïnot all alien chromatin is undesirable

ïtight linkage with undesirable genes

Linkage Drag is Frequently Associated 

with Alien Translocations



Alien Chromatin Reduction

1) Induce homoeologous recombination
ïManipulate Ph1 (pairing homoeologous) gene

ÅMutants: ph1b and ph1c

ÅPh1-deficienct aneuploids: 5D(5B) substitution

2) Identify recombinants
ïStem rust testing 

ïMolecular marker development and application

ïFluorescent genomic in situ hybridization

3) Initiate transfer to elite backgrounds
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by testing with stem rust 

and Ph1 locus markers X Elite line (Sr susceptible)

Screen 100s-1000s of progeny with stem rust and 

polymorphic DNA markers to identify recombinants

Example: large translocation 
involving chromosome 5DL



Sr genes at 

advanced stages of 

chromosome 

engineering

Gene Lab

Sr26 Dundas 

Sr32 Dundas

Sr37 Dundas

Sr39 Dundas

Sr40 Dundas

Sr43 Xu

Sr47 Xu 

SrR Dundas 

SrTt3 Dundas

ñNewò TTKSK-

effective Sr genes/

translocations
Gene Lab

Sr44* Pumphrey

Sr47 Xu

SrAeg5 Pumphrey

SrAse3 Pumphrey

SrAsp5 Pumphrey

SrHv6 Pumphrey

Sr2S#1 Dundas



SrAse3 (a detailed example)

CS-Ae. searsii 3SS addition line

CS-Ae. searsii 3SS [3B] substitution

Chinese Spring

Chinese Spring

CS-Ae. searsii 3SS [3A] substitution

CS-Ae. searsii 3SS [3B] substitution

CS-Ae. searsii 3SS [3D] substitution

DNA marker development/screening: 
-170 group 3 SSRs yielded 1 short arm, 2 long arm markers 

-144 group 3 deletion mapped EST-STS yielded 9 short arm, 10 long 
arm markers 

TTKSK

RKQQC



SrAse3

C-3DL2-0.27

3DL3-0.81-1.00

BE443753/MspI BE403201/HaeIII BE404709/RsaI

BE498661/RsaI BG263906/HaeIII BM138635/HaeIII BM138635/RsaI

BF428994/HaeIII(orMspI) BE404125/RsaI BE404125/HaeIII

BE443397/AluI CFA2170CFD201

Long arm markers 

Note: from left lane to right:

1:CS; 2:TA3809; 3:TA6555; 4:TA6556; 5:TA6557; 6:TA3582; 7:TA7533; 8:TA7534



3BS6-0.78-1.00

3DS3-0.24-0.55

C-3DS3-0.24

BE443202/MspI BE443404/HaeIII WMC674

BE443960/MseI BE495182/MboI BE442782/MboI

BG605144/TaqaI BE442715/MboI BE490739/RsaI

3S^S#1S

BE443305/RsaI

Short arm markers

Note: from left lane to right lane: 

1: CS; 2: TA3809; 3:TA6555; 4:TA6556; 

5:TA6557; 6:TA3582; 7:TA7533; 8:TA7534

SrAse3


