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418 microsatellite markers already developed on rubber tree by 
CIRAD geneticists (Seguin et al 2008)

Most of them from enriched libraries

Dinucleotides:  majority of AG/CT, some AC/GT

Non coding regions of genomic DNA

365 polymorphic microsatellite markers

Two examples of their use in rubber tree genetics studies
Genetic diversity
Linkage mapping
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Analysis of genetic diversity among wild

Amazonian rubber tree populations
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Area of origin
Main area of 
breeding (1877-)

Wickham
(1876)

A few trees

Rubber tree : a trans-domestication

19th century : 
tapping of wild
rubber trees

=> Rubber tree
cultivation, 
improved cultivars
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(Priyadarshan & Gonçalves, 2003)
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Number
of genotypesInitial survey Area of origin Number of 

locations

Peruvian Minist. Agric.(1948) Madre de Dios (Peru) 1 6

EMBRAPA/IRCA (1974) Acre (Brazil)
Rondônia (Brazil)

2 8
2 7

IRRDB (1981) Acre (Brazil)
Mato Grosso (Brazil)
Rondônia (Brazil)

5 72
108
106

4
7

Total number of clones in sample: 307

15 microsatellite markers, each on a different linkage group

Sample under study comes from an ex situ collection located in French Guiana

Genetic diversity of wild rubber tree populations
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Acre

Mato Grosso

Rondônia

Structure software: a clustering algorithm to infer the structure of populations

Best representation for K = 3 
clusters

Genetic diversity of wild rubber tree populations

Madre de Dios
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Genetic diversity of wild rubber tree populations

Darwin software: construction of a dissimilarity measure to draw Neighbor-Joining trees
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Wickham
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Wickham

• Hydrographical network and isolation by distance
• Some populations may not exist any more
• Necessity of additionnal surveys
• Highly polymorphic markers (21.7 alleles/locus)
• Not suitable for association genetics studies
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Genetic linkage mapping for the detection

of quantitative trait loci
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Three progeny populations already mapped at Cirad

• PB260 x FX3899
– Detection of loci for SALB resistance

(Lespinasse et al 2000a; Lespinasse et al 2000b; Le Guen et al 2003; Le Guen 
et al 2007)

• RRIM600 x PB217
– Detection of QTLs for growth and latex production

(Prapan et al 2006; Rattanawong et al 2008)

• PB260 x MDF180
– Identification of loci for durable resistance to SALB
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MDF180 is a resistant cultivar:

High level of partial resistance
Durable resistance

(Le Guen et al 2008)

South American Leaf Blight due to Microcyclus ulei

Asiatic clones highly susceptible
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298 clones from PB260 x MDF180 cross were genotyped
with 177 microsatellites

Disease observation under controlled conditions and in 
the field

Construction of a linkage map (JoinMap)

Location of markers linked to the expression of 
resistance (MapQTL)
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Genetic linkage map of PB260 x MDF180   (JoinMap 3.0)



17

PBMDF_g10 PBMDF_g11 PBMDF_g12 PBMDF_g13 PBMDF_g14

TAs2196

A24080

A232015

A2425135

T209642
T266846

A231653

A238865

A243871

A2702105

114

A31124

A2730171

83E190

a26827

A273645
A253649
a29754

A253565
TAs217370

A24840

T208526

TAs269835

T258859

A271568
A240571

A242884

a1400

A239419
A273920

A241532

a21485
A252388

A250895

A2757134

TAs2456152

a2820
M1243

M41213

A243537
TA254540
A242344
A250452
M42554
TA245261

a123/16078

M5740

T208617
a28920

TA216338

A248345

a29958

TAs270966

A268588

A2528111

A2697134

A2492147
a095152

PBMDF_g15

a1310

A24076

TAs222512

t09721

A276546
g17A241852
a27554
T209360

A239668

a17997

a169110
M421115

M2710

a05327

A241452

t14064
A2418-265
T244771

A239193
A238794
T2650101

T21130

TA219734

A242243
a46347
MA32051
A240955
A248259

TAs221769

mt37396
t1067100
A2439106

a288120

PBMDF_g16 PBMDF_g17 PBMDF_g18

177 microsatellite markers
Total length: 2053 cM

Genetic linkage map of PB260 x MDF180   (JoinMap 3.0)
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Location of the major resistance gene
M15md on linkage group 15 

Lod score value for an important 
resistance QTL on linkage group 13

Four minor QTLs were also detected on other linkage groups
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Microsatellite-based linkage map allowed
identification of a major gene and QTLs for SALB 
resistance

However they are some large gaps in the linkage 
map

There is a need of additional locus-specific markers 
for Marker Assisted Selection
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Conclusion

• Advantages of microsatellite markers in non-coding DNA:
Well adapted to diversity analysis and genetic mapping: 
Neutrality, locus specificity, multi-allelism, co-dominant     
segregation pattern, ease of use

• Drawbacks:
Multi-allelism is a flaw for linkage disequilibrium assessment
Their number is not sufficient for precise QTL location 

• Sequencing rubber tree (either whole genome, or expressed
genes or BACs) would be very useful for geneticists to:

Identify new and less variable microsatellite markers
Identify SNPs (the most useful type of marker for association 

genetics studies)
Combine « candidate gene » and « QTL detection » approaches
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