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Seed disp er sal via disarticulation of the
inflorescence, or "shatter ing" , isan important —1 BcD1O7T2b 2 2 1 1 2 2 Results
agronomi c trait contributing to significant yield 014 x
lossin m any common cereal crops. The shattering Fine Genetic Mapping. Intervd mapp ing showed that Shl co-
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gene of sor ghum, Sh1, hasp reviously b een
mapp ed to asin gle geneticlocuson s or ghnum
link agegroup C (Pater son, et al., Science
269:1714-1718). Fineresolution m appin g of 370

segregated w ith one marker SOG0128, and loca ted bet ween
marker SOG0251 and SOG 1273, in ageneticinterval of 0.42 cM.
Two recomb inant s occu rred between SOG0251 and Shl, giving an
estimated genetic distance of 0.28 ¢cM, and one recomb inant was
observed between Shl and SOG1273 , yidding ageneticdi stance
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F, indi vidu als, includin g progeny testing, showed — of 0.14cM (Fig. 1).
that oneRF L P marker co-segregated withthe
shattering phenotype. Thelocusisflanked by two
recombi nation eventsonon eside andon e on the
other side that delin eatesit from a djacent
markers. A 6-genome-equivalent S. propinquum
BAC library was fingerprinted and used to
construct aph ysical map of the shattering region. | soGoz51 11 2
Two of theclosey link ed markers were presenton A
a singl e 220kb BAC . ThisBAC hasbeen

com pletely sequenced, revealing s ome candi date
genesthat are und er investigation.
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Physical Mapping. Thirteen BACs that hybridized markers in the
region formed one contig (Fig. 2). OneB AC, 39E21 , spanned a
largepart of the contigw ith SOG0251 at oneend , and th e Shl co-
segregatingma rker SOG0128 near the midde .
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Sequencing of 39E21.  Sequen cing revealed theBACtobe 220 kb
in size. Tablel shows the BL ASTP scores of some of the
translated gen espredi cted tobe presenton the BAC. Many of the
high est hits are to genes foundon retrotransposons and similar
repetitived ements, as well as hypo thetical genes found in the rice
and Arabidop sis genome s. However, some candid ate gene s appear
to code for proteins homologou s to known proten families.

FIG. 1. Fine-scale genetic mapping of Sh1l. Markersin the Shl region were
applied to a panel of recombinantsin the target area and defined the
critical recombination events surrounding Shl in a mapping population of
370 F, individuals (740 infor mative gametes). The six columns of data are
marker genotypes for the six individual plants known a priori to be
recombinant in the region. Genotypes are 1=S. bicolor homozygote,
2=heterozygote. No recombinantsin the region were S. propinquum
homozygotes (genotype=3).

Intr oduction

" Shattering" , or seed dispersal via disar ticulation of the
mature inflor escence, inw ild grass species (fami ly: Poaceae) is
an important mechanism for plant propagation. However , in 40 [
: i opags -+ umc140a

cropsshatteringcausesgrainlossduring either manual or

automated harvesting. Repressionof the shattering habit was @
likely a key event in the domestication of theworl d'sm ajor hrd
cereal cropson several continents. QTL studies have suggested A g
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that the contrdl of the shattering trait range from simpleto i
comp lex in related grasses. Sarghum appearstoa favora ble /
candidatefor investi gating the genetic basis for shattering, 41 '
since one locus (Sh1) explains virtuallyal o f the phenotypic PRC187 )
var ianceina crossbew een wild and domesticated sor ghum MGW20-H09
(Paterson, et al., Science 269:1714-1718). In contrast at least
ten and six QTL s affect shatteringinm azeand rice,
respectively (Paterson, et al ., Science 269:1714-1718; K inoshita
& Takahashi, J. Fac. Agri c. Hokkaido Univ. 65 :1-61). This
wor k focused initial ly on thefine map ping of shattering with N
RFLP probes, and chromosome walking tothe Shi locus in N
Sorghum propi nquum. Basedon the combined physicallg enetic -]
map, therewa s a high likelihood that thelocus was pr esent on 42 \
asinglelargeBA C. ThisBAC was sequenced an d alist of
genes predictedto be present on the BAC ispresented here.
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FIG. 2. Integrated genetic and physical map in Lg C-shattering (Sh1) generegion of Sorghum. BACsin the

Materialsand methods region were aligned on the basis of fingerprint and hybridization data. Orange color indicates sequenced BAC.

High resol uti on genetic mapping. For fine mepping of the
s,

ing
was used (Paterson etdl ., Genetics 124 735-742). DNA markers
that mapped di rectly , or inferred by comp arctive datatoloc ate
closeto Shi were appliedtoapene | of reoomb inants in the region ,
and they de fined most recambin ationeven tsin the viciri ty of
shattering in amepping popua tion o 370 F v icl s (S,
bicolor x S propinquum). DNA extraction, restriction en zyme

Table 1. List of genes predicted to be present on BAC 39E21. BLASTP scores of the predicted

amino acid sequence are listed in descending order. *Present in two or more copieson the BAC
Discussion and Future Aims

digestion, blo tiing, probing, hyb ridi zation and autoradicg raphy D Best Hit Organism BLASTP score
weredll doneby  standard methoddlagy. (E-value) On thebasisof genetic/physical mapping, we determined that
Genscandl_2 Dnal protein homalog ZMDJ1 Maize 0
Physical mapping. A S propinquum BAC b rary with an average Genemark31_a Beta-glucosidase Arabidopsis 0 therewasa high likelihood that the Shl generesided ona
insert size of 126Kk , which prod d 6.6x coverage of the Genscan2s 1 putativepolyprotein® Rice o singlelargeBAC, 39E21 (Fig. 2). Sequencing of the BAC
sorghum gename , was scresnd with DNA markers closely lirk ed Gensean31_ 5 Putativereve s transoriptase” Rice 0 revealed several putative genes (Table 1), including some
to Shl. BACswere gridd ed using aQ-BOT robat (Genetix) and Genemark28_21 GAG-POL precursor* Rice o omembersof f edin
hybridized fdlo wing stend ard techniqu es. BACs that hybridzed Genemark28_15 Polyprotein* Sorghum 1002179 regulation, likethe Argonaute/Zwillefamily (Lynn, et al.
markers in the region were finge rprinted i a HinDIII dig estion , and gm“a':a?iflﬁ z:“"j‘:;’a"sw‘i z: N g aize 1221:; Development 126: 469-481). However, at this point we cannot
enscands ymerase!l Betasubunit omato X
::r‘;:?:‘;iim‘;a;?:ﬁ S with the FPC Genscan33_2 T27G7.10 (probable phosphoprotein phosphatase)  Ar abidopsis 1000113 :’:1‘900/"“65"3'" that the Shi locusresides on thisBAC. While
Genemark30_2 Unknown protein Arabidopsis 1002112 e" left” end of the contigis delineated by SOG0251, the
BAC sequencing. BAC9E21 DNA was sdated using the Genemark28_23 22kDa kafir in cluster; Ty3-Gypsy retroelement  Rice 1.002-109 "right-most" BAC end (subclone M GW20-H09) co-segregates
QIAGEN Laxge Con i1t Kit, sheared with i s eut g:::t;g,; :;g:l?::z:):;c:‘ig :‘riﬂdopss ;.gg:go \;:hcshallenng (Fl:s 1&2). Wewaeunal:ledloBe:lcendme
repaired and subdon ed (ag. size 15 kb) irto pPCR-Saript Genemark28_10 Hypothetical protein F4F15.170 Arabidopsis z:mﬂl contigat satisfactory tringency to include N
(Strategene) all following Sandard techrique s. Stbdon eswere Genscan28_6 Hypothetical protein F26G5.100 Arabidopsis 8.002-63 hybridizing marker SOG1273. Therdfore, weare currently
‘sequen ced using a 96-capill ary ABI 3700 DNA seuen cer. Conmarkas. 3 Hypatheticd protan e oot focusing on closing the contighby searchingfor polymorphic
Seapuen ce arely sis and assembly was performed using Gamemark2s 4 Hypathetical protein Rice 20met markerson the" right-most” BAC in the contig, 07C13 (Fig.
PHRED/PHRAPICONSED sof tware (P. Green, Univ. of -many other hypathetical proteins- Arabidopsis/Rice 2.00e-51 and lower 2). Oncethe contigis closed and fully sequenced, weintend to
Washington ). Gene prediction was by the GeneMark (M. Genemark3o_a M ethyl-binding domain protein Maize 8.00043 transform mutant S. bicolor (r ecessive non-shattering
Borodov sky, Georga Tech) and Genscan (C. Burge, MIT) web Genemark28_6 Transcription factor Vitis 5.00:18 genotype) with the most promising candidate genesin an
servers. Genscan31_3 Uclacyanin | Arabidopsis 5.00e-16 attempt to th ing
Genscan31_1 Similar to SF16 protein Arzbidopsis 7.0014
Genemark31_3 Putativezincfinger protein Rice 6.00-10
Gensean31 6 Similar to RING-H2 finger Arzbidobsis 7.00209




