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Introduction
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CaEMYEE LobivancE 10 drought B important to help Increasing yield il Sub Sahares Alrican region
wehere Caysave 83 an essential crop, Cassava's natural stress tolevance can be sabatantislly improved by breeding,
eapecially by marker-assisbed selection of key physiclegical traits sssociated with drought tolerarce,

Under this preject we have constructed & BAC-based fingerprint mag of an inbred cultivar of cassava, & BAC Librany
of 70,000 BAC clones has been firgerpristed and a minimum titing path (WTP) of clones has been selected, The ends
of the BACS in the MTP are being sequenced and selected losw-oopy SeqUences. spread throughout the genoamas will
b re-seguenced in & parel of 10 cassava genotypes to identify single nocleotide polymopdims ($MPs) and &
linkage map will be comiructed using two mapping populations generated af the Center for Tropical Agriculbure
(CAAT), Thils prodect wil deliver SMP markers for uniformly distributed arcond the genome that will be weful for
identifying quantitative traft boci {TL) associated with drought tolerance.
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Click on the Blast tab at the top right

Open a new browser window and go to Entrez EST and retrieve the sequence for
accession DB938508. Paste the sequence in FASTA format in the search box of the
BLAST page. Select the "cassava ESTs" database and the program "blastn".
Uncheck the filter "Low complexity" and click "Search".
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There will be two perfect matches.

Bofaranca:

Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schiffer,

Jinghui Thang, ZTheng Thang, Wabb Miller, and David J. Lipman (1997},
"Gapped BLAST and PSI-3LAST: a4 new generation of protein database search
programs”, Nucleic heids Res. 25:3389-3402.

Database: cassava_ssts.fasta
79,444 sequences; 40,318,471 total letters

guery= gi|l64392540 |gh|DBI27724.1|DBI27724 DBI27724 full-length
enriched cassava cD¥A library Manihot esculenta oDEA clone
CASO0L_022 ELI7 5°, nRANA seguenco

(572 letters)
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Repeat the search of this sequence but this time against the "Assembled cassava ESTs"
database.

Query= gi|164392540|gb|0BS27724.1[0B927724 DBS27724 full-length
enriched cassava cDNA library HManihot esculenta cDHA clomne
CASB1_032 ELT §', aRHA sequence

(572 letvers)

Mouse-over To show defling and scones. Click fo show alignments
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CLSRRECORE | 1L34 6.0
%‘-nﬂi’!m, | 4 5690 U e-l44
DV4a1202. 1| DVa41202 34 0.57
%ﬁ. [TiContlgl nitroreductase family proteln GO:0O00B1SZ o oo.w7
bICEEA1536. 1 |CRESLS2E M 0.87
h DBYIIIET, I [OB%ITIEY mitochondrial substrate carrier fami... _J4  0.57
CL3AdIContly 3 0.87
]E BVAILIE. 1|0v443115 mitochondrial substrate carrier fami... _33 2.2
gh|CEEaddl . I [ CREAI44] ad 1.3
CLUN0IContlgl transducin family protein wd-40 repeat family... _J2 2.2
CLEBGIContlg mealif=es GOI000579d, GD1OO1&020 a3 2.2
TLIN09EConklgl phosphofructokinase family protein GO:0D00608... — 83 2.2
Al eee Tal addt jemile dimslusccloslos fossne 14 ARARISLSL ™ L

See that the first match corresponds to an assembly of the two ESTs hit in the previous
search. Click in the component ESTs and open their GB records. See for example, the
tissue in which these sequences are expressed.
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EST Assembly Info

CL5886Contigt
There was no annotation for this molecute

Sequence:

CAATGATGOCTATCOCGATCATOEACANG TCCAGAGCT ARG TARTCOCATC TTTAGICACT
O AN TOGC TTCTT AN TATCGATCANTCTOC AT AN TTCCACTC T 0GETONTCTT
ARG A AT T T T T T G AT T I CTA T T TR ATT T TT ARG TCATTTTGATCATCAT
oA AR T IO TG TG T IO C T O T T O T T T GO o TT T TG AT TCAGGC T TTECSCATE
ACTTCACTOOAANTCOCCAACCC TOCATACCAT TT T TCCCATTTCATACCCCOGAC TTOT
ToACTICTCCOAM TTCTATADC AR T TATARACACACTCTICTOROCTTICT TTOCARKEAC
GCCTTOCAOCAATEATCTAC TCTCTTCAC TETCOARCTTTTOOCTOGCCTGRIACTAAMA £ . o
TICASAGAANTC CGT OO T T TG OOAC . TTAART TCTOATGATATARCTTAT TTTARGGOTD
TOTTOOOTOAGAMMANTCTOOTTCAGOATGAAGATAGCT TOGAGTTTGTAAATGCAGATT
GGATGCATAAAT ACARANGGT TCAAGC ABGC PGCTTC TTCTACCTACGACCACTGACGAGE

TCTCTCARATICTTARATATTOTAAT

Component Reads:

o gi| 164392540 | gb | DE92TTI4.1 | DEFZT 724 =
o gi| 164404515 gh| DB9IR508. 1 | DBYIBS08 o




DB927724 full-length enriched cassava cDNA library Manihot

esculenta cDNA clone CAS01_022_E17 5-, mRNA sequence

GenBank: DBERZTT24.1

GenBank FEASTA
IDENTIFIERS

dbEST Id:
EET namer
GenBank Acc:
CenBank gii

CLOWE INFO
Clone Id:
DHA type:

PRIMERS
Polyh Tall:

SEQUEHCE

Entry Created:
Last Updated:

LIBRARY
Lib Wame:
Crganisme
Cultivar:
Tissue type:
Descriptlion:

52600167
Daga7724
Das2TIde
164392540

CAS01_022_E17 (5°})
cDXA

Unknown

GRATGATGGCTATGGCGATGATGOAGARC T CCACRGC TACTARTCCCATCTT TAGCCACT
CCTTCARRTCGCTTC T TAR TTATCOATCAR TCTCCGATART TOCACTC POCECTECTETT
R CARGCATTTTT T IO CCATTTCCTAT TTT TCAT TTTTARGTCAT TTTCATCATCAT
CEC AT AR T T T G TG T TCAAGC TC T TTT GO T TT P CCAT TCAGCCT T TGCGCATC
ACTTCACTGEAAATGECCRACGCTOCATACCAT TTTTCOCATTTCATAGGOCGERCTTET
TCAC T TG TGO AN T TCTATAGCART TATARACACAC TCTC TECCCTTCTT TCRARACAL
GLCTTGCRAGGAATCGATCTACTC TCTTCAGTGTCCARG TTTTCCC TCCCCTOEGAC TARAA
TTCACACAMTCCCTCOTT TOOCACC TTCAATTCTCATCATATAACTTATTT TAACCCTC
TETT GG TGAGARARR TG T COTTCAGCATCRAGATAGCTTCCAGTTTC TARR TGO AGRTT
GOATGCATARATACAACGS TTCARSCACCC TS

Dec 31 2007
Hov 24 2008

Tetsuya Sakural and Kazuo Shinozaki are at RIKEM Plant
Bclence Center, Yokchama, Kanagawa 230-0045, Japan.

This library was constructed from several development stages
and tissues.

The development stage and tissue of each entry are unknown.

full-length enriched cassava cDMA library

Hanihot esculenta

HTAILG

mixture of leaf, root

This library was constructed from several development stages
and tissues. The development stage and tissue of each entry
Are UnKHOWN .

Click in the "Gbrowse" tab.
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Intreduction

| Cassava is one of the most Important crops In unfasorable envimoments i
developing oountries, whive poverty i common aed ievene. Decauas of ila
high prestuctivity, even in extreme conditions, camavs comtitutes & souwroe of
Food and income Tor poor Tarmen iA Alrica, Adla and Lakin America. AlEhough
camava 1 falrly relstant 10 water FL7ess, % molsculsr basl for this
tolerance is poorly undeniood, Several trafts have been associated with it
arought tolsrance, wch &5 reguistion of SIomats scthaty, changing |oaf

| wepaeaion rates due Lo decrease in coll preliferation, s medifications of
phatoyTEhElc pattways B0 MaIAtaIn high phatosyehatic actity, eproving

cassava's tolerance 1o drought is imgoriant to help increasing yields in the semi-anid Sub Saharas African regiom.
whene cassave a3 an esseniial crop. Cassava's natural stress tolevance can be subatantially improved by breeding,
especially by maner assisted selection of key physiological traits ssocisted with drought tolsrance,

Under thiv preject we Pave constructed a BAC -based fingerprint mag of an inbred cultivar of cassava, A BAC library
iof 70,000 BAC clones has been Frgerprinted and & minimum tling path (WTP) of clones has been selected. The encs
of the BACS in the MTF are being seguenced and selected low-copy sequences spread throughout the genome will
e re-sequenced in & panel of 10 casssva genotypes to identify single nucleotide polymorpiisms (SMPs) and a
tinkage map will be comatructed using twa mapping populations generated at the Center for Tropical Agricutture
[CAAT). This project will deliver SMP markers for uniformly distributed ancund the genome that will be useful for
fdentifying quantitative trait koch {(TL) associated with dreught tolerance.
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Type ctg631 in the "Landmark or Region" box and click "Search" to browse contig

number 631.

Showing 100 kbp from ctg1, positions 800,000 to 900,000

o Instructions
Searching: Search using a sequence name, gene name, locus, or olher landmark. The

Investigators
Principal Investigator
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University of Maryland School of Medicine

Baltimone M, USA

Corinvestigators

Alexonder Myburg
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Department of Genetics
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University of Pretoria

Pretoria, South Africs

Jare Morris

African Cester for Gene Technelogies
University of Prétoris

Pretoria, South Africa

Chris Rey

African Center for Gene Techaclogies
Sehool of Mabecular a5 Cell Biology
Unbversity of the Witvaterirand
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character * is allowed.

wildcard
MNavigation: Click one of the rulers to center on a location, or click and drag 1o select a region. Use the ScrollZoom buttons to change magnification and position.

Examples: ctgl.

.[laun-uﬂ-lw [Hide banner] [Share thase tracks] [Link 1o Image] [High-res Image] [Help] [RENEN

| Sebect a Contig to View =
Landmark or Region:

gclgG};o{__(\ Search

Legend:
Default: dark blue, Minimum Tiling Path: , BAC with SNP: red

You can also look for a contig using the pull down menu under "Search" (there are

around 2000 contigs).
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Updane Image

See the scale at the top. Zoom in or out, and move left and right using the "Scroll/’zoom"
tool.
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Scroll down to the "Tracks" section toward the bottom of the page. Uncheck "BACs"
Under "General" and click "Update image".

[ctged1-B033156 1966801 Search |
| Cavsava Dasabase (Chomosamel =) ScrallZoom: € - [Show 1967 Mbp | ¥ Cemp

[ BAGS & Minium Tiling Path
Conhpems bk | Swdem e |

Click on a yellow BAC see the sequence. Click on a red BAC to see the sequence and
the SNP.

Clone Info

MH109K10

Located on: cighil
Coordinates: 825801 - 539601
Length: 112801

BAC End Sequence: Forward

RO O T T AR TG A T PO R T AN C ARARS GOCRCTIA TOAMMTROCCTA
AT TR oA CAC O CAS RO TOO T TATO T TATTACAOCOCC ACATOTTCAG
T AAGC T TOCAAAAAI AR ARG TTTACATICC T TATOTATITTGA T CATOTATOG
AT T A A T G G G TR TGO T T R TAC SO T O OO G CTTAMICT G
AT TATCC T RSOGO T AR OO TORAAT T T 0000 MO O T RC MM TG TATCAGA
T I TT I T T ATAT S T OO A T TR TA T O T O R TCATACA T OO T CTACAMOC TCAA
AR TACCAAAN TR TE TOCAL CACCN T RSGACTCAT RO TCC O TC TATATTATCALA
FETALAPOCCAROATTATATOCA TOT

BAC End Sequence: Reversa

AREATCOT AT AACECTOOGE TEAMS T AR A TASOSCE AS PECTTEARC T AR ATAT

P CACTCASTASCANC AACOCALE TG T AAATATTTTICACCACAAT
AATGTAGAAGACTTTAAATTCANGAGTACCATTTTAGAN TAAGTGETAGCCTATTTTATA
TIATAT TOCAGCATTTCATTCAARAGCACG TTCAATGATTCTTC TCARGAANATTAGANA
TR T TEACAA OO TTGAA T AT T TG TGAT T TAGACAGOGCL T AMCTTTANT TGO ACAT
TACCTGAACCE TAAACTALT ATTCATATACCC ANAC AT ATTTCAAMGACACTC ARKGAL T
SCAGT TCATEC TOOGC T TEARAA T OGO TC ARG TICAGC T TGACARARTCATCARMANTCT
TRAR ARG TEAARAGGGANT TH TGAG T TG THAC TEAATCANAC TTRATT TEC TCARATC
O T CAGCE T RS AR AG A A G T TAL TT MG T AL TAC TG TTGTC ATTTGACAT
AT AL A TS T A TGO T T AG T AGA TGO MM T TTTATOCAT T ATCOATOA TG
ARG T O T T T AR TGAGAT AT T TAAT TTC TAAATC TTGARMAGAAATCATAARAARGGA
ATAGANTAGTTC ST TTHTRG TARAAAAAT TATCAGAARCAGTTTRCT TCAMARCTAACA
ARG T T CATR T T AGT A AT AR TAL C RGGIT RARMACCTTALCTCODGRG T

Physical Mapping (raw FPC output file):
Mppronisate sateh to_cosmid "MHICIELS"
Crestion_date 108 10 10 12 52

Medifisd dete 138 10 10 15 53

SHPs
Strand: reverse

TACGC AL AT AT T TEAAMGAC AL T ARG AL TEGAGC TCATEC TOCGET | T/ 8 faAARA TEGC T AAGTTCAGC TTGACAAAN TC ATGRARANTC



Exercises:

1. Search for EST number DB927724 in NCBI GenBank. Go to the Cassava IGS BLAST
page and search the FASTA sequence of DB927724 versus the cassava BAC-end
sequences.

Display the best hit in the IGS cassava Gbrowse (hint: copy and paste the first hit's
name). Zoom out to see all the BACs in the contig. Click on a BAC that contains a SNP
to see the SNP sequence.

2. Download the SNPs derived from the physical map and find MHO70017-MF. Display
the contig that contains this BAC in Gbrowse.

3. Find where the "MH109K10: Reverse" sequence is located in the cassava genome
sequence in Phytozome (hint: use blast in Phytozome). What gene does this sequence
tag?



