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Focus on improving drought
tolerance in cassava

e Cassava is rather tolerant to water stress

e Little known of molecular basis of
tolerance

e Genome-wide SNP marker development
for QTL mapping and breeding



Objectives

Construct and fingerprint a cassava AM560-2 BAC library
(~10X)

BAC-end sequencing and re-sequence 10 genotypes to
identify SNPs (TMS30572, CM2177-1, TME3, MTAI1, MNG19,
MCOL22, MGUA76, MBRA12, MVEN309, and MMEX17)

Genotype the MCol1734 x MVen77 mapping population (235
individuals will be phenotyped in Brazil and Colombia for
drought tolerance)

Linkage map and QTL mapping, and anchoring linkage and
physical maps

Making all data public through a project website

Training National Programs in SNP genotyping



Synergism with the Cassava Genome
Sequencing Consortium

U. of Arizona, Roche, DOE-JGI sequenced the
AMS560-2 genome with 454
Assembly & annotation expected later this year

Coming project to add transcriptome, genome,
and reduced-representation sequencing of
additional genotypes

Sources for additional SNPs



Fingerprinted AM560-2 BAC library

72,000 BAC clones, ~10X coverage

115Kb average BAC insert size, 7% empty clones
58,244 BACs assembled

2,104 contigs and 5,054 singletons

Longest contig ~4.8 Mb with 357 clones

Average contig: 25 BAC clones &
and 0.41 Mbp
u u“l\lﬁuh W‘bw“

MTP: 6,868 clones, 710 Mbp W “-"I‘""al'*'“ - Hunu " w,,,u filt
Sequenced all BAC-ends in MTP
and ~2,000 singletons

Library available from CUGI



SNP development

Sequence BAC ends

» 1,536 primer pairs
synthesized (separated by
at least 200 kb)

e« 384 PCRs done in 10
genotypes

» Several SNPs per locus
In preliminary results

ATAACGG CTACGGACGGCCACGGCATCGTCACGGCCG
<

PCR

!

Re-sequence
10 selected genotypes

!

CGCTACGCTGCAGCATCCGCTG

CGCTACGCTGTAGCATCCGCTG




SNP Discovery
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I NATTCCACTAATCATATTATGTACGTCACATTTTTTTEEETASEESSSARAEEaNEAaSa8aTTTTTRSASTAATTEa*TaaTCorAn
AGCATTAATATTTARARGGGATCAAATTAT TARAATCCGAAGGCTCCCTGTRT TCCACTAATCATATTATGTACGTCACATTTTTTTCCT TAATTARTARACTATTAATATATTTTTATA*TAATTTAZTAATCAGAA
AGCATTAATATTTARAAGGEATCARATTAT TARAATCCGAARGCTCTCTGTRTTCCACTAATCATATTATGTACGTCACATTTTTTTCCT TAATTARTARACTATTAATATATTTTTATA*TAATTTAATAATCAGAA
RECATTAATATTTARRAGGGATCARATTAT TARAATCCGARRGCTCOCTGTRTTCCACTARTCATATTATGTACGTCACATTTTTTTECT TARTTARTARACTATTAATATATTTTTATA*TAATTTAGTARTCAGAA
RECATTAATATTTARAAGGGATCARATTAT TAARATCCGARRGCTCCCTGTATTCCACTAATCATATTATGTACGTCACATTTTTTTECT TARTTARTARACTATTAATATATTTTTATA*TAATTTAGTAATCAGAA
RECATTAATATTTARAAGGGARTCARATTAT TARRATCCGARRGCTCTCTGTATTCCACTAATCATATTATGTACGTCACATTTTTTTCCT TAATTARTARACTATTAATATATTTTTATA*TAATEESGTAGTCAGAA
BECATTAATATTTARARGGEATCARATTAT TARARATCCGAAAGCTCTCTGTATTCCACTARTCATATTATGTACGTCACATTTTTTTCCT TARTTARTARACTATTARTATATTTTTATA*TAATTTAGTAATCAGAA

RECATTAATATTTARAAGGEARTCARATTAT TAARATCCGARRGCTCOCTGTATTCCACTAATCATATTATGTACGTCACATTTTTTTCCT TAATTARTARACTATTAATATATTTTTATA*TAATTTAGTARTCAGAA
RECATTAATATTTARAAGGEATCARATTAT TAARATCCGARRGCTCTCTGTATTCCACTAATCATATTATGTACGTCACATTTTTTTCCT TAATTARTARACTATTAATATATTTTTATA*TAATTTAATARTCAGAA
RGCATTAATATTTARARGGGATCARATTAT TARAATCCGAARGCTCTCTGTATTCCACTAATCATATTATGTACGTCACATTTTTTTCCT TARTTARTARACTATTARTATATTTTTATA*TAATTTAGTAATCAGAA
AGCATTAATATTTARARGGEATCARATTATTARAATCCGAARGCTCTCTGTRTTCCACTAATCATATTATGTACGTCACATTTTTTTCCT TAATTARTARACTATTAATATATTTTTATA*TAATTTAGTAGTCAGAA
RECATTAATATTTARAAGGGATCARATTAT TARAATCCGAARGCTCTCTGTRTTCCACTAATCATATTATGTACGTCACATHTTTTTEGT TAATTARTARACTATTAATATATTTTTATA*TAATTTAGTARTCAGAA
RECATTAATATTTARAAGGGATCARATTAT TAARATCCGARAGCTCTCTGPRTTCCACTAATCATATTATGTACGTCACATTTTTTTCCT TAATTARTARACTATTAATATATTTTTATA*TAATTTARTARTCAGAA
RECATTAATATTTARAAGGEARTCARATTAT TARRATCCGARRRCTCCCT G ATTCCACTAATCATATTATGTACGTCACATTTTTTTCCT TAATTARTARACTATTAATATATTTTTATA*TAATTTAGTARTCAGAA
BECAETAATATTTARARGGEATCARSSTAT TARRATCTEAAANSTCCC T FTATTECACTARTCATATTATGTACGTCACAEETTTTTEEEEART TARTARSSTATTARTATATTTTTATA*TAAT T TAGTAATEAGAA
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Accessing the data: http://cassava.igs.umaryland.edu
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Cassava BLAST server

BLAST Search

4 | SN ﬁ} ik 4 http:/ cassava.igs.umaryland.edu/ blast/blast. html @ [~(Q- Google
Genome Database
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Cassava ESTs
Assembled cassava ESTs

Choose program to use and database to search:

Program (blasm %] Database [ Cassava EsTs # JGI’'s WGS sequences
Enter sequence below in FASTA format BAC-ends

o

Or luad it from disk [ Choose File ) ro file selected

Set suzsegquence: Fram To

I'Trlf-;\r SRURNCA \”,— Search \

*results will oper in new window

'I‘He query 5eqt.encé is; :EilLered f:)r .low complexity regiéns By :.i.efa_:ul..l.
Filter ¥ Low complexity [ Mas< for loakuo table only

Expect | 10 $! Metrix | BLosumcz % | [ Perform ungapped alignment
Query Genetic Codes (blastk orly) | Standard (1} +
Database Genetic Codes (tblast{nx] onlv) | Swandard (1) g

Frama shift penalty for blastx | NoOOF % |

Other advanced options:

# Graphical Overview  Alignment view [ Pairwise &

Descriptions | 100 5]  Alignmerts [50° 7] Colorschema [ MNocelorschema %

I{. Clear sequence ?l_(_s«':nrch ‘1

*results will oper in new window

Comments and suggestions to:< plast-help@nchi. nim.nih. gov >

Blast




[Bookmark this] [Upload your own data] [Hide banner] [Share these tracks] [Link to Image] [High-res Image] [Help] IREEEH
H Search

| Salect a Contig to View |+
Landmark or Region:

ctgl Search | CASSA\/A
??Z‘Ts:\?:g:abase ({Chromosome) ﬂ Scroll/Zoom: << < > >> a8 Flip Genome Database
B Overview
ctgl
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ol 0.1 0.2 0.3M .40 0.5M 0.6M .71 0.6M 0.5M 1
MHL43HIE MHIGSD07  MHOSOMAG MHOZ2FO4 MH5AC22 MH128) 24 Located on: ctgl
MH132005 MHL30E15 MHOL1A14 MHLZ6615 MHL33P13 MHO4 Coordinates: 400801 - 536401
MHOB2EZ3  MHOLICOZ MH1341 01 MHOGGMOS  MHOSOBLE Length: 135601
MHOS4LAL  MHOGOWOZ  MHOFALOF  MHIZLMZL MH1G2MLZ
MHA77G1G  MHOLS010 MH153108 BAC End Seguence: Forward
S TP i T e ICGAGC TR G T CE A EGE TS O THEA SR ACC TR CARGCATECARGTRC T TS
MHIG7J16  MHLZ7A20 MHLG7O0S FIRAE T T PTG T TG THAGG GA TS THETH TS TT TETE TSI TETT
MHOLE04 MH1Z9G09 MHOS8020 T T TH T B GRTG THIS A TG TS GGG T T T TTA TR TR TAALEOATT
e ) T L T T TS 5 TS TS T TG T T 5 6 G TS G TH TG PTG ARG 6T
MHOEEF20 MHLTSC1L MH124P15 HHOONLO MHO4T0L0 T L T AT TS TP T T T IGTSR T
MH169L20 MH143006 MHOZLALE MH160122 MHOBLK 09 T L T T T T ARG ATOCRCTA TR
e —— —— e IETE —— P G T T T G T T 2 TS T TR T ISR GG TG TS TR Ce T
MHOLOTOL MHOETHAG MHOSHLS MHOOSEZG MH172024 GATGTAAGE GATETAG TACTGTTGCAGAGE GT6 TG TG TTE T6TT: TRAG =GATECAGTAC
jep— [— W MHOSOELG MHL4EC21 TGTTG CAGAGGE T TG TG TMGTGATETAAG GEATETAG TAC TETTGCAGAGE TS TETCT
e T e e — TR T TGATS TRAGEGATE TAGTAC TR CAG AGGTTE TS THC TS TH AT TRAGGATH TG
MHOGELOG W b s W TACT: TIGCACAGGE TETC TG TTETC TICTHAGC GATG CTEATC TECTE CATATCE TE TG
F——————— S ——— — TETTC TEATCAACAGTATCCACTACCC GCTCOC
MHOBEALY MHOBAGLL MHOGEJOF
MHOBE002 MH1G2L15 MHLGEK14 BAC End Sequence: Reverse
m m m GOCGCCTTTECGACTC TEGAGCAG TAGAAAC GOGTTICTC TEEAGTEATCAATCACGCATCA
HHESORLSS HHOFPOLS : Piluiil) ) CARTGTRGCAGTETSAGEGRCATRTCTHGE TITTRCGGATE CORGGAGRACECTRGETSG
m W CCAAATECATRG TECATAGE CTTCCCAGAA GAGTEGA T TTATAGE A
M GACCAACTCCATATTAATGC COATEATTTTGEAA TEAGATE TTCGACGAGTAGETE TCCA
M Rhid fiih ARG TG oA TR T T EAG A OO ACAREGAAGEAGARR ECATTTTIRCS
w CARTACTCGCTTCAGC ACATEGATETC CCC TTC THTHAGC TTETE TEGC CTACCTC CTCG
MH1E3LLE

CHEECTHEAGECGETTTCA TEETTTTETEC TCA ARTE TRTACAC CTETCAACARC TEETETHE

CTEARATASCCARATC CACTCAC TIGAAGE G5T6 TCCATATACAT THTA TATACARARGT
MH143H1G MH185007 MH1E700S HHOOSEE)

1HO 32624 ATCTCCAGATAACTCATCCC TATAGGCARA ACTS TTTC TETCTCACTG TETTCAAG TAGT
MHOT3LOF MHLdEA04 MHL54P02 HHOO1H1D

S E B Minimum Tiling Path

\

TAGCE TEETCCCAGATTTE TG TETTHCA TAGC CAARC TCC TAT: TG TTTGECACACH
TTATC TACATG TEGATE T TG EATEC TEG FCTEARGAGAG TG THE TTTTAATIAAATA
AATATTAAACTTAGTTCAGT TCAAAAA CE TEATAATTARCAATAR TGAC CATCARTTTTC
CETA T GAAGACARCTC TECAGECTACTIAGE CAGE
CTACTTAGE CAGECTAECTARATASEA TEA FTARAGACASTACAG AATE TEE TSAE CARA
GAGATAATS TR GETC TTGG 0TS GCAGACTHC TAC TR SIS AGCAGAGATGAGATEATEA
CTTTTAGARARTTARRA

Clear highlig hting

Physical Mapping (raw FPC output file):
Fpprorimmte_match_to_cosmid “ME157IOS"
Creation_d=te 105 10 10 12 52

Modified d=te 105 10 10 17 7




lllumina BeadExpress Genotyping

Already installed at Zander Myburg’s lab, University of Pretoria
(UP), African Centre for Gene Technologies (ACGT)

DNAs from progeny of mapping populations kindly provided by
CIAT.

Ready to test SNP
platform with SNP
data kindly
provided by Morag
Ferguson

Cost-recovery SNP

genotyping service at UP (48-, 96- and 384-plex assays)



Capacity building
A SNP genotyping workshop scheduled for

November 9-13, 2009 at the University of
Pretoria, South Africa

Participants will bring DNA from ~200 cassava
genotypes

The workshop will assess SNP diversity in
cassava

Participants from

— EMBRPA, Brazil

— CSIR, Ghana

— National Root Crop Research Institute, Nigeria
— NaCRRI, Uganda

— ACCI, South Africa
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