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Introduction

Although sexual reproduction is ubiquitous Iin the plant kingdom, asexual reproduction through
seeds or apomixis predominates in some species of flowering plants. One of these Is
Pennisetum squamulatum which reproduces by apospory, a type of apomictic reproduction
where non-generative nucellar cells develop into unreduced embryo sacs and the embryos
further form without fertilization of the egg cell. The biological significance and potential

economic value of apomixis has been discussed

in many reportsii-2l, The application of

molecular markers to genetic studies of apomixis Is proving invaluable for mapping regions of
genomes associated with components of apomixisl?.The goal of this study was to develop

apomixis-linked markers for P. squamulatum based on
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a particularly abundant retrotransposon.

<4Ovule development during apospory or sexual
reproduction!?l. In sexual reproduction, a single
megaspore survives after meiosis of the
megaspore mother cell (mmc) and divides to
form an eight-nucleate, seven-celled embryo sac.
In apospory, sexual reproduction usually is
arrested in favor of one or more unreduced
embryo sacs that develop from somatic cells of
the nucellus (n). m:micropyle; i:integument.

Research Background

» Aposory, a single dominant trait in P. squamulatum

» Twelve PCR-based markers strictly cosegregate with

aposporous embryo sac development 13l

» This region has been defined as the Apospory-Specific

Genomic Region (ASGR)

» An apomictic polyhaploid BAC library (derived from P.

squamulatum ) was created!“!.

» Physical location of ASGR -a single chromosome Iin P.

squamulatum [Bl,
» Abundant Opie-2-like retrotransposon in ASGR [,
» Large physical size of the ASGR (> 50Mb) B,

» Problem to be solved : more markers for high resolution

mapping and further characterization of the ASGR.
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Materials and Methods

Genomic DNA ]
Plant materials

_l!sel% ;ijsg Psil/EcoR1

Digestion J| Ligation

BAC clones

P. squamulatum (P1319196) and its F1 population

Nineteen ASGR-linked BAC clones were included in this study.
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Results
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Results (Cont’d)

Forward Primer

QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ RREEERARRRAERRRR AR RS & * 204 * thhheer *

ITRotovin. 1 AR et e %ﬂ:ﬁ ‘“‘i s 100 < Primers from the conserved
LTRofovim.aolo ';;,,;:-_,; GCAGGTGCAGSTTGCE AGGTCGI 8ac AGRAGACA 100 .
LRotorin S gm0 region between CTG35-2-33 of

P800 and the LTRs of Ofovin

ruler l....... R AT | PRy 1 RO | AR U oo TR e B0 O YR 100
Camce 32

Reverse Primer
*
¢ :
CCCAA cpce 100

CITTC- AR -ARCICGGC
CGA

CTG35-2-33
LTROfovin-3

\AGGACCOATACGGCGA - CCAGAGRAGEGEET - - - -
| AGGACCGAAACGGCGARCCAGAGAGGGG

3LTROfovin-1 PGAAGGACCGARRCGGCGAACCAGAGACGREEGA- - -

SLTROfovin-1 BGARGGACCGARACGGCGARCCAGAGAGEGAGAG- - -AGTGA GACOATAMAAATECEATEC - AAGARSE COOCCRARG -~ - - - - - - - - - - - 80

LTROfovingolo GGACCGATACGGCGAACCAGAGAGGRRGAEG- - - A AT TTCTTCTCGAAGGA - - - 92
PRIaY Losnenis 10 e cnnane 20 naaniv 30 e nise s A0 v enniviaie | B0 oo nivians y | e B0 svvanns 90 .5000n 100

FEE Rttt Akt SR drb ke rhS *hk * -

1 €3

Ps26 M Mapped BAC M Mapped BAC
Fifteen products amplified »> -
from Ps26 and ASGR-linked e o
S - RN A

BACs (circled) were fully

sequenced and aligned - C  yw g +700bp

(>

703 400bp» 2

BB e an . ERE BB eE——
( eoe ) ' SSEEEETT " RE
S PO00A A -

364bp» -

God) 350bp»
— P Contig35 233

L e - -

- - > » e e e
-

““b”:.—.o““m
Rt S ha et i it

-—-— - > - - .-
- - - - - - - -

%

- e

T ‘ - - - -
,-/ =0 H\\ --.0 ’-‘o -o.*‘:.:.o- ““.- - - ~ .
: E AN ; - - - - - - WD - - - - - ——— - ’
| =oo \ 25 5bp—> el .z“‘“‘. —-—-—-dee - - 2
. - A - .- - =
\ n11 Pl Sexual Fl1 Apomictic F1 P2
\\\ llll
SR/

A | TR/EcoRI/Msel-S-SAP image. Red arrow:
apomixis-linked marker. Blue arrows: band
segregation. Red arrow heads: recombined bands
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4 A SCAR marker (P56-25-400) derived from an S-SAP
fragment confirms segregation with the ASGR against
two F1 populations
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In ovary and leaf

| M=\ P55-1206-440
341 '\l P55-1135-132 s
106§ | E86-1135-410 270bp—>
; e 1184 1 PES-1105-120
/ s:;uarm.'/a.'mn“g, 'P86-1103-238

ADF-ovary SCAR-ovary SCAR-leaf Blank

Conclusions and References

» 247 single dose markers were generated using the LTR primers. One hundred forty-seven
markers (60%) co-segregate with apomixis. Twenty seven closely linked apomixis-linked
markers were also discovered.

» A genetic map was constructed using Joinmap with the 247 markers plus one previous AFLP
maker(Pg365) and SCAR marker(Ugt197).

» One potential marker showed linkage with sexual reproduction

» One SCAR marker(P56-55-400) was developed from a co-segregated apomixis-linked
fragment which show high similarity to a putative gypsy-type retrotransposon from rice; this
SCAR marker was confirmed with two different F1 popluations,and its expression was
observed in ovary and leaf of P. squamulatum;

» Based on the genetic map and physical location of AFLP markers, sixteen additional markers
are being recovered.

» The retrotransposon-based markers will be used to increase the BAC coverage of the ASGR In
P. squamulatum

» Expression of gypsy-retrotransposon in sexual plants and its transposition in apomictic plants
might be checked In the future
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