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Cataloguing of Anther Expressed Genes through Differential Slot Blot
in Oriental Lily (Lilium Oriental Hybrid ‘Acapulco’)
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Abstract. Anther is the major organ of flower in responsible to reproduction and outward appearance. From
anther- specific cDNA library of Lilium Oriental Hybrid ‘Acapulco’, 2000 expressed sequence tags were selected
randomly. Differential slot blot analysis with cDNA probes from the anther and leaf was used to get anther-
expressed clone and 570 non-redundant ESTs were obtained and sequenced. Compared to the GenBank database
using BLASTX algorithm, 191 clones showed significant similarity but others (66.5%) did not measured to known
sequence. Functional categories according to gene ontology (GO) annotation included sequence representing
a significant portion of protein in cell and cell part respectively. A transcriptional analysis at 7 different organs
and developmental stage was performed using northern blot with thirty ESTs as putative anther specific gene.
This report suggest that selection of anther expressed clone using differential slot blot was considered as
very effective tool and our current study can provide fundamental information on the lily anther including
pollen furthermore.
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ol §A77E, Hehel Al e 10,00074e] G A7} kel
tH(Chen et al., 1993).

ESTs(expressed sequencing tags)<= taF G7144F &4
W TR sto] B4Rl FAHE $HR] A
£ A 552 Athe Ao R 1991dof Adams et
al.(1991)0] ©17+9] k|2 HE| 50]Z cDNA libraryoj| A £
zrol@ AElE 609719 cDNAS ESTsE WHalwA] A2
]9t} o]Z databaseo]] ®o}R ESTsQ = JASHA =
7Fste] 19954 FRko] o]u] GenBankel 555 ESTs9| 4=
7F et fARRe] =5 gof4lal 20009 6Hofl+= GenBank
database 2] 62%S A}A|5l= 4468 TE 77} ESTsQl Ao =2
grolx] it dHtE o 2 ¢cDNA libraryi—‘TlEi A= ESTs

r

Loeloz st 7o) BE §H42 B8 4 9k 2
o okelA gck Lol AARE I 2 Sl s
mRNAS] o] ket ch2A] veht o SAEs 44
Aol Fu0R desuy JeiHoz weel e &
AAe] 79 ESTSE o] §3to] §aAHE HAsh: Ago] ®

o] 1L H]- &%= 27151 EthBonaldo et al., 1996; Fernandez
et al., 2003). o]= & 23}7] ¢34 cDNAZS normalization
S AAHA ARESEAWKo, 1990; Patanjali et al., 1991; Soares
et al., 1994), subtractive hybridization 7]¥-& A}&-3}o] Wo]
HAst= FAAE AASH] 54 FAANS 3]st &
A5h= W o] A|=E 7|2 It Bonaldo et al., 1996; Hays
et al., 2001). ©]2]o= DNA dot blot hybridization& ©]-&
5tof ESTs 5 noveldt R4S 2H7] 913 A== QU=
(Lee et al., 1998) =0 x| of Eo] &l FHAE o] W
= &3 ¥ B ATHKIm et al,, 1997). @A7HA] 229 oF
o THE ESTZE 24429] sperm cellof|A] 11007]12] ESTs
7} W E ¥ 9] ©H(Ueda et al., 2000) 2006 o= Okada”}
generative cello| A 88671129 ESTsE £ 2]5}%th(Okada et
al., 2006). o] 1}42]2] ¢cDNA microarrayS 53| generative
cellofl A oz T E = A 552 2MJs7] e PriOkada
et al., 2007).
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of 13059 Uef& AlEo] AAYsh ofAlotof 71, 79 Y
glAlotof| 223, Fofu|g]7te] 37F0] 24zt APskaL Qltk
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e BERACL HEO|ES 42 AE o] IydA=
21}5k] Ao A 15-25°CE AulisS ). oF ¢cDNA library
Akl AMgSE Yl of AlRe 2822 2717 Sem, 9em,
lem, 123 AAsiat Zo) okg Hjslol ALgs%rt.
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B A7 ko ZRE %3 Poly(A)' RNAE 0] §-3¢]
Gubler and Hoffman(1983)2] B0 whe} dxI= Ao
M Uni-ZAP XR HE] DNAE A3l packaging> Gigapack
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Differential Slot Blot

ofo A el u= FAAE AEst7] #13t differential slot
blot-> Ausubel et al.(1995)2] HH-& W5l 485}t
ute] A dgtA| o] ofe 2 e w5012l ¢cDNA library = 5
Bl FA1A S & 2000712] cDNA S&& AEstlal 229
0]E-2 1-1000571R] 9] S2-& Acapulco Lily9] A 2o} &
a}l(Aa, Ab, Ac, )< 0]85F6] ALAal-1000, 1001-2000
H7HA 9] S22 ALADbI-10002 = Yoty F=3t
Z}A0|E ¢cDNA 200071 7z} 2set® of-2-3} 7Fo| A|&Fs
of fofl A W= AR S g 243} vheof o]
23}9itk Blottingo]] AF&3 A|8E lug-uL'& 3]43H of
9] ZefAu|E DNA 1uLe] a4 399ulLE T3t th3 4N
NaOHZ 50uL, 100mM EDTA(H 8.0)2 50uL Yol 800ng
) Bslo] ALgeloTh. Eul AR 100°Co] A 1057}
el 5] @go) YA UL vhe Bo) HA F 6X
SSCof 1027 A8t th slot blotter(Hoefer, USA)of 4
A8ttt 24249 slot= TE H3 200uL” gof 7ietsto] Al
Akl 3|43 Zekn| = DNAS go] 74¢et 7, thAl 04N
NeOHZ 200uL P14 eIt 7L AR the 1hl
2 12wy 2X SSCoj] NojA AZA]F L] Differential slot
blotZ 915F S/443} Bhg-Z fIeh |3 o &AL Yel9] oid
A} Qo2 RE Fefgt & RNAR Y= first-strand
cDNAE o]§5qity. 43t Hhg & X-ray LE(Agfa)°]
e A ol8stol F FF FRol sl T 2
A Zpo] Y= ESTs (O) 2007Y, o] zpo]7} A2 ESTs
(©) 44705 ALt

il

=

S kIS =N X

% 971499 242 pBluescript 1T SK(+) 2Ho}A] 1]
E dlgof 224 % DNAE Sanger et al.(1977)2] o
w2} T3 primer(5'-AATTAACCCTCACTAAAGGG-3")=
DNA sequencing kit version 2.0(USB)& AM&-st5 o 2}
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T 97N ES ZgtAu|E DNAE T3 primer(5'-AATTAA
CCCTCACTAAAGGG-3")%} DNA sequencing ki‘[(BigDyeTM
Terminator Cycle Sequencing Ready reaction, PE Applied
Biosystems, USA)2 &7]4¥ A7 ¢J3F PCR ¥ & 100%
o gt&3} sodium acetate S ©]-8-5to] AAgE th3 ABI prism
310 genetic Analyzer(PE Applied Biosystems, USA)Z &
Asto] F2A9l A7 ES Atk H714 BollA ORF(open
reading frame) 574 9 FAF AARLRS] ofm| At H]m o=
Lasergene(DNASTAR Inc.)& o] &3t om F7]| AL 9]
2191 BLASTX algorithm ©]-8-5}9 7|52 45kl &
2l% ¢DNA+= GenBank(http://www.ncbi.nlm.nih.gov)°f %
E3}o] accession numberE RFQITHCF651029- CF651218,
DW717821- DW718195). cDNA Y] d7] A ¥ggQl-& E-value
o] 10 ©]3K(Cho et al, 2006)21 ATk A2 FAMIO] Gl
Aoz AASIH ). FAAEY functional categoryS H-5-3}
7] 284 of71 & dlolEl wlo]2el Agrigio(http:/bioinfo.
cau.edu.cn/agriGO/index.php)o] A A AlSl= tj2 B4
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A% DNARHS Ea]atoich. 22 H 83 DNAE 95°CoA]
H2F 7rdste] HAAIZ & Aol ARSIt 2X saline-
sodium citrate(SSC)/0.1% sodium dodecyl sulphate(SDS) -8-24
©F 65°Col| A 10, 1X SSC/0.1% SDS 2910 & 65°Co| Al
155, 0.2X SSC/0.1% SDSZE 65Col| A 5E7F A3t 5, o}
Aato & 0.2X SSCoA Aojuyigict. A|ZsE uke AxA|7]
5 274e] SEutat §A| -80°Col|A] X-ray HEo| =EAIH
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AEA 7188, 31, s, AR, e, o SR Y Ed
A (Sem, 9em, 1lem, 7H3}5E 29| oHEHEEH F RNAS &
2]3}o] Sambrook et al.(1989)¢] HFwol wla} 4=3)5}glc}.
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gt 243} v A F ZEJ erxlo] sl HPdOﬂ El
Al 2ko] W= ESTs(O), ol zpo]7} &2 ESTs(C), oFt
oo & t} W= ESTs(L)) o2 H7a+9chFig. 1). <F
e ESTsE AEs7] fsfiA oFdf oA & of S s =
ESTs(()E wiAslaL, ofoA F2 LdE Aoz Hol=
ESTs(O) 4477)9} FofjAlnt Whel g 102 4 =]i= ESTs
(O) 200745 3ol & 647719 22L& Aol

ol

BLASTX Z2 182 0|23t oF Y5 ESTs?| 7|15 EM
of WFel ESTs 5 'Idlof] =LA 2po|7F vpa] oo Ayt dt
g Aoy ==FL 2007]9] ESTs= ZT}AH|E DNA
F%35}10] PEGE A3t o} Sanger et al.(1977)9] W
whe} S5/ HY BAS Saskgon] el Aol
A H 4477119 ESTs 222 ABI prism 310 genetic analyzer
(PE Applied Biosystems, USA)E 0|85}l Asd7|AE=2
BAelSich ESTs 971492 ule] 3918 S50} 221

2L mlm rﬁL

b
7} A

Table 1. Number of isolated, selected, sequenced and non-
redundant clone by anther specific cDNA library using differential
slot blot.

Total ESTs No. of ESTs clone
Isolated 2,000

Differential ESTs as putative anther-

expressed clone 647
Sequenced 570
Non-redundunt ESTs 520
Average insert size (bp) 356

@

@llla@@ |

o7 A A oS BLASTXZE FA135}9 ). Differential
slot blot®] ¥&d xjo| 2 Auksl 647709] oF ESTs 5 45 ¥
AsA7IMNES T3l A7IMES ¥e 4 SISIH ESTs =
29| A4k 570702 B 974 AL 356bpATHTable 1).
5707]¢] ESTsZ BLASTX T2 13L o] 83l B4 Az} 7]
T540] s 252 1I917HE AA| EST 5 ¢F 33.5%2] &
20] GenBankof| A &91%] %It} 1 2] hypothetical protein
o] 1217}, predicted protein®] 367}, unknown© & 3Hol% =
20| 347) 502 Sjugl §e4S Mol eh Fo| A
A9 oF 66.5%= 2F1 % ¢ tH(Supplemental table). 57072
of W4l ESTsE o} ESTs WollAl HHE/Ad& 2ASHI=1],
200bp o A71AEe AR ESTsel thaf YA =& Bl
5tof 70% ©]/F 100% o]ste] YA =E Hol= 450l ¢
3t EST= %E}’S}ﬁgfqﬂ{ays et al., 2001) 1 A3} H|HHEA
o] Ao &olE ESTs: % 520712 2Hol%| QK Table 1).
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HI

GO Functional Category0i [E |{XA} 7|ISEH 27
52071¢] vjdkE A o] ESTse] 7|5H¥ 22 284 Gene
Ontology(GO) annotation(Du et al., 2010) Ag-35}o] A 7}
A] category(biological process, molecular function, cellular
component) 2 EF3}% thFig. 2). GO annotation of| 7] %
) Asg 7j8ko 2 3 TAIR GO slimg o] &3fo] B3}
= Yo 2 AR83) cut-offs= FDR(False Discovering Rate)
ZF 0.05 0|3} 7|&2o 2 3¢tk 1 A3l 5207119] ESTs =
TAIR(The Arabidopsis Information Resource)@} A= G-A}
o S22 F NIAZ YA 40271 o718 o] od
ArskE AAFHA gkoth 1197)9] FES 74A 7 /)5
E 227} biological processo]| A= 3371 9] AlE7}E]aLe]of
Z1F BxEo] 9)9=5 &3] macromolecule metabolic
process, cellular macromolecule metabolic process, response
to stimuluso] THEH FHAAEC] 2 Bxsl= A2 &
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Fig. 1. Differential slot blot of cDNA cIones from lily anther library to identify the genes expressed in anther. Duplicated dot blot
were prepared and hybridized with ¥P-labeled first-strand cDNA probes prepared from anther mRNA (left) and leaf mMRNA (right).
The spot differing in intensity between the membrane (O, specifc; <, preferentially expressed; [, constitutively) were selected

for sequencing.
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Fig. 2. Functional classification of ‘Acapulco’ lily unique sequence based on gene ontology categories. Out of 520 ESTs, 119
ESTs matched to TAIR (The Arabidopsis Information Resource) were classified Gene Ontology based on AgriGio web site
(http://bioinfo.cau.edu.cn/agriGO/index.php). Major categories are biological processes (A), molecular function (B), and cellular
components (C).
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1l S 20 HobA Aesf & A3t
(Table 2), 713 Wo| &ol% §-7# A= PMEI(pectin methyl
esterase inhibitors)2A] & 20712 ESTs S&0| &2l%|Q
t} 1 t}S o 2= LTP(lipid transfer protein)ZA] 127} 2]
Z20], YR = oA 7|£0| HilE fA4FE(exo-beta-
glucanase, polygalacturinase, endo-1,4-beta glucanase) 5-©]
B %Rt} Pectin methyl esterase inhibitors= SHET &
oM AmEe] SPIAL RUTH AT 2 B 47
7] Qlth(Zhang et al., 2010b). PectinS ¢Foj| A 32319 9
HE 0|2 a4 AR S 2 PME(pectin methyl eaterase)
of golad|=akE o ursol Atk Sh Wol 4] shin
o] AlE wf gt WEo] Y& TS Hlsl FEsHA
PMEQ] &4S ZXA3dl= a7} HZ PMEIC|th(Parre and
Geitman, 2005). AA| 2 of 7| & )¢} S-A}SE PMEIS ujj3:9
A &elste] of 71k tof eteldlAz A Hekgt Ay f
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Table 2. Anther expressed ESTs identified to Lilium based on
BLASTX search.

No. of

Similarity clone

pectinmethylesterase inhibitor 20
lipid transfer protein 1
exo-beta-glucanase

LGC1 (Lilium generative cell)

plasma membrane H+-ATPase LilHA2
polygalacturonase

LLP-B3 protein

extensin-like protein

endo-1,4-beta-glucanase

pectate lyase

Histone H2B.1, gH2B

male gametic cell-specific histone H2A

ADF (actin depolymerizing factor)

pollen preferential protein

pollen oleosin

peroxidase ATP14a-like protein

monosaccharide transporter

chalcone synthase

pollen-specific desiccation-associated LLA23 protein
pollen-specific ASR protein LLA23

14-3-3 protein Lil 1433-3

oz shEuols Asisd FA7 4 WslA) ke Ao
Ho}(Zhang et al., 2010b) o}u}& S}EHbolol Q3 J3F
& FL A4 AZEG. oe R0 AERRY
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oz defA et AN TAHE LTP= gH22 A
AT AR S 2ZAR ol FAA FEHS A= 1A

t

>~

1
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of ¥ofste Ao= %7‘4 &1 QtHMcCormick, 1991). |
Zof| B A gt LTPQl 0sC62] 7% wo] ofF vyl

NA FEd ?J—J of Wrdhof ojgtttar Hu g Bf 9l
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Zo] T2 A1Ee) ofgp ShRo|A FATCHT el A
=} FA8FTE £3] Okada et al.(2006, 2007)©] generative

o ShrEol el Ao KW
g RS S8 Eiets 2880 B2 ACRE Hof
X A5 o]| A differential slot blot2. 2 AHFsE ESTs=9| of
Aoz ofofA AT = FAAe|IL 53] SpiofA TE
o] £ AAE0| e TgE Ao AR,

cell ESTsZ} microarray S

of sl QARIO] Wl ZAL U oMolMel 715
Differential slot blot2 £3] A¥3t Z2 3= oFofxjut &t
28 A0 FHHE 307 o WA §RA4E Ao of
S TP e el Mo WopS Selshy] SlsiA 2
(leaf), 3}](tepal), Lr&(stigma), P ovary), <& U(filament),
SHES 233 F(anther), WHHSE 2o] oFo 2 HE Hegh
3 (pollen) & 2 2 ¥ & RNAE E&3t o2 30719 ¢F E
o WH $HAE 27 BUOR oo BAS WS S
SFQtH(Fig. 3). /3t s A 3071 of So] ¥ {4
A= o 7| Hol A e A EAER] kAl ALAA27 5 26
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A WFE-S 5h9lom ALAa9, ALAa86, ALAa608, ALAbS46
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?1_:
>.
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>

TES W o] 47H4 WL oF
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oF W §HA 30709) wEeAe] e WAPS 24
7] YAl 5em, 9cm, 1lem 2522 2 gt o}
HE & RNAS 2ol 307 oF e §4x 24+
|02 o] Tt - SATkFig 4). Werd
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Fig. 3. RNA blot analysis of putative anther-specific genes in
lily organs. About 10 ug of total RNA from each tissues were
analyzed. The blots were hybridized with *P-labeled individual
cDNAs. L, leaf; T, tepal; S, stigma; O, ovary; F, filament; A,
anther (with pollen); P, pollen.
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Fig. 4. RNA blot analysis of anther-specific genes during anther
development. Total RNA from developmental stages of anther
were used as described in figure 3. The anther developmental
stages were : 1, 5 cm-sized young growing bud; 2, 9 cm-sized
elongated bud; 3, 11 cm-sized bursting bud; 4, full blossoming
(after anthesis).
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Table 3. Functional annotation of anther specific-clone confirmed with RNA blot analysis.

clone name accession no. Sequence annotation Matching with E-vlue
ALAa009 CF651030 lipid transfer protein Vitis aestivalis 5.00E-13
ALAa027 CF651032 actin Brachypodium sylvaticum 9.00E-45
ALAa086 CF651043 lipid transfer protein Lilium longiflorum 5.00E-09
ALAa087 CF651044 No similarity
ALAa195 CF651065 hypothetical protein Oryza sativa Japonica Group 1.00E-40
ALAa309 CF651081 putative glucose transport protein STP1 Oryza sativa Japonica Group 4.00E-20
ALAa312 CF651082 No similarity
ALAa328 CF651085 No similarity
ALAa333 CF651086 plasma membrane H+-ATPase LilHA2 Lilium longiflorum 8.00E-49
ALAa354 CF651089 actin Sedum alfredii 6.00E-39
ALAa397 CF651094 hypothetical protein Ricinus communis 4.00E-17
ALAa442 CF651099 P-type H+-ATPase Phaseolus acutifolius 5.00E-12
ALAa608 CF651119 No similarity
ALAa779 CF651124 hypothetical protein Vitis vinifera 1.00E-10
ALA2930 CF651141 ntp101 Nicotiana tabacum 5.00E-13
ALAb164 CF651159 hypothetical protein Oryza sativa Japonica Group 2.00E-13
ALAb315 CF651164 LGC1 Lilium longiflorum 6.00E-20
ALAb424 CF651173 No similarity
ALAB425 CF651174 hypothetical protein
ALAb440 CF651176 pectinmethylesterase inhibitor Lilium longiflorum 7.00E-23
ALAb491 CF651182 pectinmethylesterase inhibitor Lilium longiflorum 4.00E-25
ALADb494 CF651183 No similarity 2.00E-21
ALAb505 CF651184 hypothetical protein Oryza sativa Japonica Group 1.00E-19
ALADb551 CF651188 Cytochrome c 7.00E-35
ALAb679 CF651201 lipid transfer protein Lilium longiflorum 2.00E-17
ALAb796 CF651209 protein kinase Pti1 Glycine max 5.00E-08
ALAb837 CF651210 male gametic cell-specific histone H2A Lilium longiflorum 5.00E-21
ALAb846 CF651212 unknown Picea sitchensis 3.00E-21
ALAb865 CF651214 predicted protein Populus trichocarpa 9.00E-17
ALAb920 CF651218 putative LIM domain protein PLIM-2 Oryza sativa Japonica Group 6.00E-30
of L7 dasts FEo| taglid] o5 F2 oFe  ofth Leldghfeldl o BRI WHE of Bol4] DNA
AR 2ASo| HolsluA] SHEAA % o] YFBH Al library 25 2000719] ESTsS F2tgl2 Alukaioick. ol
7o) B fAY Ao FHH 2 AR oF  oFS cDNA B OE 0| 8e differential slot bloto] oFef|A]
oAl U&= ESTs 282 WHsHA Aste differential ~ TAHE S22 7] A8 AHEE 1L 570712 Hivt
slot blotZ o] g3te] oFo x| & WHE = §425 AL 52 ESTsE AT A7|A R4S at9lch. BLASTX &
@ oh URH 02 BLASTX B4 Sal4, ol oRl  :2)%< o459 GenBankol 3|4 1917]9] F2o
30709] SEF ol&sA RNA Ta7HA] Ak & A3 9] Q= fAMIS AR U A)(66.5%)= 71E0] Hatel
A Y thee AR R A7) Eo EAEA] &3ttt Gene ontology(GO) annotation

Padmanabhan and Sahi(2011)2] A}
e Q8 2ol A3 Solud

o
wle m3Hel Yoel Ao Az

RS AdEshed

rir
e
1o
4N
o
o
~
i
ofN
P,L
°

o e 752 F2
A Fast euol g
=S

SAAA A

o] ZE2 7L =H &SRS o] §sto] askqlrh
o3t Al differential slot blot-2 ©]&3}0] oFof W&l 5]
€ xS Adske Zlo] i Al el Ao

Kor, J. Hort, Sci, Technol, 31(5), October 2013

gAKom HEL} HETY
R

g
4 oFEe|HY Moz 2AHL 307



Adams, M.D., J.M. Kelley, J.D. Gocayne, M. Dubnick, M.H.
Polymeropoulos, H. Xiao, C.R. Merril, A. Wu, B. Olde, R.F.
Moreno, A.R. Kerlavage, W.R. McCombie, and J.C. Venter.
1991. Complementary DNA sequencing: expressed sequencing
tags and human genome project. Science 252:1651-1656

Ausubel, F., R. Brent, R.E. Kingston, D.D. Moore, J.G. Seidman,
J.A. Smith, and K. Struhl. 1995. Short protocols in molecular
biology. 3rd ed. Wiley, USA.

Birnboim, H.C. and J. Doly. 1979. A rapid alkaline extraction
procedure for screening recombinant plasmid DNA. Nucl.
Acids Res. 7:1531-1520.

Bonaldo, M.F., G. Lennon, and M.B. Soares. 1996. Normalization
and substraction: Two approaches to facilitate gene discovery.
Genome Res. 6:791-806.

Chen, R. and A.G. Smith. 1993. Nucleotide sequence of a stamen-
and tapetum-specific gene from Lycopersicon esculentum. Plant
Physiol. 101:413.

Cho, E.M., L. Liu, W. Farmerie, and N.O. Keyhani. 2006. EST
analysis of cDNA libraries from the entomopathogenic fungus
Beauveria (Cordyceps) bassiana. 1. Evidence for stage-specific
gene expression in aerial conidia, in vitro blastospores and
submerged conidia. Microbiology 152:2843-2854.

Du, Z., X. Zhou, Y. Ling, Z. Zhang, and Z. Su. 2010. AgriGO:
A GO analysis toolkit for the agricultural community. Nucleic
Acids Res. 38:W64-W70.

Feijo, J., R. Malho, and G. Obermeyer. 1995. Ion dynamics and
its possible role during in vitro germination and tube growth.
Protoplasma 187:155-167.

Fernandez, P., N, Paniego, S. Lew, H.E. Hopp, and R.A. Heinz.
2003. Differential representation of sunflower ESTs in enriched
organ-specific cDNA libraries in a small scale sequencing
project. BMC Genomics 2003. 4:40.

Gubler, U. and B.J. Hoffman. 1983. A simple and very efficient
method for generating cDNA libraries. Gene 25:263-269.
Hays, D.B. and D.Z. Skinner 2001. Development of an expressed
sequence tag (EST) library for Medicago sativa. Plant Sci.

161:517-526.

Kim, H.U. and T.Y. Chung. 1997. Characterization of three
anther-specific genes isolated from Chinese cabbage. Plant
Mol. Biol. 33:193-198.

Ko, M.S. 1990. An ‘equalized cDNA library’ by the reassociation
of short double-stranded cDNAs. Nucl. Acids Res. 18:5705-5711.

Lee, CM., Y.J. Lee, M.H. Lee, H.G. Nam, T.J. Cho, T.R. Hahn,
M.J. Cho, and U. Sohn. 1998. Large-scale analysis of expressed
genes from the leaf of oilseed rape (Brassica napus L.). Plant
Cell Rep. 17:930-936.

Mayer, K. and H.W. Mewes. 2001. How can we deliver the large
plant genomes?: Stratagies and perspectives. Curr. Opin. Plant.
Biol. 5:173-177.

m Kor. J, Hort, Sci, Technol, 31(5), October 2013

McCormick, S. 1991. Molecular analysis of male gametogenesis
in plants. Trends Genet. 7:298-303.

Mousavi, A., R. Hiratsuka, H. Takase, K. Hiratsuka, and Y. Hotta.
1999. A novel glycine-rich protein is associated with starch
grain accumulation during anther development. Plant Cell
Physiol. 40:406-416.

Okada, T., P.L. Bhalla, and M.B. Singh. 2006. Expressed sequence
tag analysis of Lilium longiflorum generative cells. Plant Cell
Physiol. 47:698-705.

Okada, T., M.B. Singh, and P.L. Bhalla. 2007. Transcriptome
profiling of Lilium longiflorum generative cells by cDNA
microarray. Plant Cell Rep. 26:1045-1052.

Padmanabhan, P. and S.V. Sahi. 2011. Suppression subtractive
hybridization reveals differential gene expression in sunflower
grown in high P. Plant Physiol. Biochem. 49:584-591.

Parre, E. and A. Geitmann. 2005. Pectin and the role of the
physical properties of the cell wall in pollen tube growth of
Solanum chacoense. Planta 220:582-592.

Patanjali, S.R., S. Parimoo, and S.M. Weissman 1991. Construction
of a uniform-abundance (normalized) cDNA library. Proc.
Natl. Acad. Sci. USA 88:1943-1947.

Sambrook, J., E.F. Fritsch, and T. Maniatis. 1989. Molecular
cloning: A laboratory manual. 2nd ed. Cold Spring Harbor
Laboratory Press, New York.

Sanger, F., S. Nicklen, and A.R. Coulson. 1977. DNA sequencing
with chain termination inhibitors. Proc. Natl. Acad. Sci. 74:
5463-5467.

Shimozu, M. 1987. Species and hybrids (Japanese), p. 148-165.
In: The lilies of Japan. Seibundo Shinkosha, Tokyo.

Soares, M.B., M.D. Bonaldo, P. Jelene, L. Su, L. Lawton, and
A. Efstratiadis. 1994. Construction and characterization of a
normalized cDNA library. Proc. Natl. Acad. Sci. USA 91:
9228-9232.

Ueda, K., Y. Kinoshita, Z.J. Xu, N. Ide, M. Ono, Y. Akahori, 1.
Tanaka, and M. Inoue. 2000. Unusual core histones specifically
expressed in male gametic cells of Lilium longiflorum.
Chromosoma 108:491-500.

Ueda, K., M. Suzuki, M. Ono, N. Ide, I. Tanaka, and M. Inoue.
2005. Male gametic cell-specific histone gH2A gene of Lilium
longiflorum: Genomic structure and promoter activity in the
generative cell. Plant Mol. Biol. 59:229-238.

Verwoerd, T.C., B.M. Dekker, and A. Hoekema. 1989. A small-
scale procedure for the rapid isolation of plant RNAs. Nucl.
Acids Res. 6:2362.

Xu, H.L., I. Swoboda, P.L. Bhalla, and M.B. Singh 1999a. Male
gametic cell-specific expression of H2A and H3 histone genes.
Plant Mol. Biol. 39:607-614.

Xu, H.L., I. Swoboda, P.L. Bhalla, and M.B. Singh 1999b. Male
gametic cell-specific gene expression in flowering plants. Proc.
Natl. Acad. Sci. USA 96:2554-2558.

Zhang, D.S., W.Q. Liang, C.S. Yin, J. Zong, F.W. Gu, and D.B.
Zhang. 2010a. OsC6, encoding a lipid transfer protein, is
required for postmeiotic anther development in rice. Plant
Physiol. 154:149-162.

Zhang, G.Y., J. Feng, J. Wu, and X.W. Wang. 2010b. BoPMEII, a
pollen specific pectin methylesterase inhibitor, has an essential
role in pollen tube growth. Planta 231:1323-1334.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


