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Johnsongrass [Sorghum halepense (L.) Pers, 2N=4X=40]= FEX o F HEZE 2 ¥4
B oolyzgt 27 (thizome)2 2 HA)o] 7153t EA Fzojtp (Holm et al, 1977).
Johnsongrasst H22 A u]= Yo =YL stgoy B4 Azx2A o] Hd w=x &
B AGoME o] BA 22 Ad Agepet Fol £F9 oF 45% = FAHIL 9
ch. JohnsongrassE WHA|3l7]l YA E AxAZE AzF 12220 EE/ot2 Fx o] AHul7t A
o] Eli gloy Ze &< £59 A= AzxA 7 AEQ FHrt UE
Atk BAY WAE YL $59 Johnsongrassete] AJeistd 2 FejEF zolE
TFystE Aol st AL $£4-9 Johnsongrass2 FHdlE= F23 FEHEH EA
Fol slupolch. Johnsongrass®] 2AE ZE S43 Asa BES Zed £ o
Sorghum bicolor (2n=2X=20)2} Sorghum propinquum (Kunth.) Hitchc. (2n—2X—20).L}__] Z7F
3ol 23 F (alloployploid) 2 g FZF ).

RE3} S EE AR 2ol ASHEE SRR Holo] dat HUAS
Wzstn Uk A& £°] 49 JohnsongrassE FHEY AxA A =S B2
AL 53 FE =4 stz (A 2Fo] o4 AFGE AR F2E dojE &
9Tt (Paterson et al, 1995). & g 7Iyo] o3t A=A AP FHAAY =YL o
HAeg Yo}, T2 nRe= AF gA JxEC AYY FAAE 5 T + U2
Z ot}

-

¢

f‘

Q

o

oty F23 FEAME ZHEHAoY, FxAAE A AU %73"1] o gt
A% 9 Al dits 1—_}7301] olF] WA= EA Fxo dish HA AL &Y
3te=d "ad Ao|}. Paterson F-2 (1995) S. bicolor BTx6233} S. propinquum (unnamed
accession)ZH] 19 mEFE F3HA BClI F2 A SAstded, BgdAd £42
st AUt 274 FA4o] #HstE QTL 4L gt o] A+ Qstd 23 Y
ZA3E= EFJL 37179 QTL ko o3 FE AuisEy ojF shtY 11‘53
(pSB195-SHO68)°] 7}# dominant effectE® 7FA 1 QIR om of2 F 9 X|& additive
effect® R g

27 YA W i Fxo BAE WEsH7] Y8 IRRIY A1LEHL
Oryza &4 27 Ao I Jd+E ES PPt (Hu et al, 2003). Oryza
longistaminata= A Y (0. sativa)®} T U3t AA genomeolw Z73o] & Hdr|= Fo]
t}. o} Aol 3t O. longistaminata| X 7 Ao Tt §FHAE 97 9 £

-18 -



HE Bol: Ao et 279 $4 AR Bef e A0R AW o] T {3
AHE 22 39 GAAS OSRIGH 4dl GAA RMI9S S ALe Rol AAete x
FARE Rhz29} Rhz3z Bt o] AHE 7&9 49 A A= vlw £4
= 3tf=d I 2% Riz3s #49 LG-D GAA HX]OP“W =7 9, ARY, 24
o FFE A FAR AAL FAR HAo] e AR BHI s Rhz2e= 94
A LG-Coll " 239 #, Zol, £¥ +¢ ﬁd&rEM Ae FA= HAL FASH
e oot T AF 734& A B o Het f5oA 23 ST HEs #o
He #42s §¢ & Aoz 7dE, ojgd A2 &I YolA shte 4 &
Y Mooz 2HETE 7MY Y3 $2 A7t 2 Aot

olEd FAR AmE d&d fH AL APsted I Ao] oty 24

ul

g Bt RS E2E =2 Aoy, olf T FH4 54 L 273 A4 7
S 9 e e Aotk BF o 7Fe JAReRAN A FE UA Ve ¥4

2. 27 Sold $4x] 2l U £4

) 274 Eold wd §H% we)
S. halepense (pSH)®} S. propinquum (pSP)2] rhizome tip 22 (RT)A F2H3
Z+o] cDNA library© 22 E 42 18,432 cloneS 2] marcroarray« A 7§19 ot & =3,
=27 tip RT), A=H 27 A7 RMI), AAARY (AGE o] &3t Adizel &d
T = normalized unite 2 B E A oA HHZEo] 1.000]900, HY= 63394 0.40
Stk W o4 vuws B U, RTS RMUF o SARE 2E GFS RALT(=05l,
0.61 pSHS} pSP), AGO] Z+& RMIo| H]3] (=030, 0.30) RT2} (=0.41, 0.34) W< 7I7h&
g 5 A 184327}1——] Hol" & 25‘5}“ ALEAE E 9, 2F 9 22 4

o, o?ﬂ, NN

}
§3to] 534709 unigene set& F&3tGch 42t @IIMEES FAHE EESY
FAroll wat th29o] 4712 1Eo® BEFFGTH high RT/RMI, high RT/AG, low
RT/MRI, low RT/AG. E3t o] A Q] 2 <l differential display (DD) HHH & £33 €42 & t}
227 Sol 4 7579 $HAS L BAlo] Egstch

°oj-&

O

<

A& BAFSTh ojAL ZHA L= FAASC] EUSHA At A S
Sess 9457 -rr/\]'d' AL saoqzw Ae 4u1zzh:¥. RT/RMI ¥ RT/AG®] 4
A WA oo slzste], 7 libraryRHE 192 3B (F 1%ES ZHANAH SolH
sl SARSE AW 39 gxFoz oF 487H (o}: 0.3%)2) 5]114 ud Hee
7HAE FAAES AY St 2E 28 9 471 A2 #4 & phred/phrap Z2
P o]R3s

Eg]

2)%317“°‘71ﬂ94t‘1 2 {FAAH A A

7o A QTL d;éloﬂ et 27 E0lF FHAEY A P = o dF
g 9% %8 AR2A 77 & AL & 7"} 6097 9] assemblyH F-AE 5 45571 (330
7§ 2] high RT/RMI and/or RT/AG, 797} 2] low RT/RMI and/or RT/AG, 8712 pSHR¥} 3671 2]
pSHR 2 & cloneE)7} ¥ psedomoleculeso]] SAAFE Z2AT 5= A (3 ). 273 5ol
A FAAES EHA YA = thh FHASA 2 E AU HAFt= A2 B,
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PSHR: Differential Display

Figure 1. Associations between sorghum and rice rhlzomatous and ratooning QTLs and expressed
candidate ESTs.maps with QTLs by Hu et al. (2003) are modified according to physical data provided
through the TIGR release 2 rice pseudomolecules.Genetic positions of sorghum ESTs were predicted.

21719 0] 27 FAo] TAH FHA wpAHES 12719 sofA &3 F A Aujst= QTL
loci 7}-&d] 8719 x| ga 23 E]T‘:- AL 29tk 3 117) 9 Y ratooning ability (RAAB) & &
of Telshi QIL 7+e¢) 212} 67) % 4719} QTLE o] 449} ¥} 27 Soj = el P 53
S % R Astan o @A 6Uof A5He AQROR QTLE 9] AR L 29 4 Y
A (0] -2 9 QRi6ol| -3k X )2t B EH8HA matching™ o} A= A& H A A

A 37} (3.7%) 9] low ratio EE2E o] 12709 274 EA & & QTL likelihood intervals
of Y13k vk A 337 (8.7%)<] high ratio 2252 &7 ¥ Ao T 3}= genomic regions ]|
2 A3t H k. RAAB QTLE 9| A = 28 71 9] (8.5%) high RT/RMI 9} high RT/AG % 871 2] (17.4%)
pSHR A Z-E0] o] 2o Zgo] HoJA Qldth. ofof g3 3712 (3.7%)¢] low ratio 225 9]
o] QTLE°l X3t}
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3) Paleo-homeologs of ancient duplication

StE o A= YA AFR QAR 7F duplicationS ¢F 74 THE Aol AL FH Ao
%] 31 Qi v} (Paterson et al., 2004). o] o] rice ¢ A}sytenic duplication blocksE 2} v g M 3] of &
+ 77 ¥/ QTLE# alignmentE5-& A Al St (2 H2).

| Sorghum
Rice 2 Sorghum LG 1 LGF (chr. 4) "
ke (chr 16) Rice 2
LGF (chr.4) ” o
RM2T9 ]
: RM43 Rice 6 osu377d 1 9
wu3778 4} RuzsS o s
41
RME509 '_g’ rRC1108 Rice4
H RMI7 st s/,
4 RM30 Pl ) Y RM4
PRUBAT ORbdz RMm2 | mmf] Sorghum
(54) Y | m =, rssoua i k- 1 T LG D (chr §)
M Rz C194 - psoe || ‘\ L
PSBOLIE RM300 QRi6,
PSBBE 1+, ORIn2 -4 RZ6
[ R Y T &
% RMES PSEET SRS,
syoem | ' ™y = 2
G157 S sy ™ ) ] e — } s
PSEOM YL \ pSEML R 3 AT
() EEERY | 1 ) 3 = : L cosgros
5534: g CDOGK K E e I T
P K | RaessH RM420 Cul? -
b Ll g
Gutm At i
RM258
0 Approximate centromere position () Approximate centromere position
DDuplicated regions of protein-encoding genes in Oryza

[] Duplicated regions of protein-encoding genes in Oryza
o B Rice QTL locus interval B Rice QTL locus interval

Figure 2. Ancient functional correspondence between rice paleo-homoeologous regions associated
with rhizomatousness ratooning QTL traits and their paralleling sorghum QTLs. Duplicated rice
chromosome regions were identified by synteny of protein-encoding genes reported by Paterson et al.
(2004). Data for loci used to illustrate syntenic duplication is available in table 8 (see supplementary

data). For marker genetic positions, see Materials and Methods or Fig. 2.

B GAA 299 T RUE2 6 AMA 9 FY X 93 duplication THA o] QLT

T FARA A A 58 tASE B8 & o ¥ 23 6 F A duplicationd} o] off 4}

5t= 44> LG-F (chr. 4)9} LG-1 (chr. 10)9] duplication®} ¥F7A =] git}. = LG-I (chr. 10)2} &

P U YA QTLELS LG-F A9 27 3 A QTL intervalo] A3 3= QRi6 2 RAAB

AQF082 92| ¢} U2ttt 4= LG-I (chr. 10) 49 27 F43 A QTL interval 52

A A 6 RAAB CQE43 9] X] &} 4=~ LG-F (chr. 4) Aol 2A5t= A FA o TR interval

£ 3233} ancient duplicationo] #3F 24 & B o F o).

Bl GA A 29 9 Ik B9 = 61 %] 219 syntenic duplicationg Ho] = ¥FH 21 9)

o 2= 4 MY AT duplication block WA S R ojFh. 28 4 GAH) Z_]—Oﬂ
syntenic blocks 2] ancient duplication 44> LG-D (chr. 6)2} LG-F (chr. 4)7¢ol] t o] oj & B

ohet A1Z & 2 A5l 9 F& QRbn2 of A 3H: ¥ o RAAB locus (AQDK002)2}E
AMAez AFE Rt

Q.
(3]

oX

iy
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Zu]§A = ©) RAAB QTLY t}H & o] & # A best BLASTn hit9] A3} &= 1 28 H4
A2 RM3003%} RM 327 Ao} A] off 93] stgict. = ¥R vp|Eof 98l 85 A duplication
FE3 22 QRbn2 % ofyet 4= LG-F (chr. 4] Y QTLH FEHZ BoFJH
QRbn2 locusi= == GA 4| 4% (LG-F) QTLH Y& Bt

127 o4 gARE N5 A £

S. halepensei} S. propinquum®| 273 22 0 2 BE| £ 0] Z ¢DNA librarySof| A g of
Z 2616 sequence contig5& Comparative  Grass  Genomics Center (CGGC;
ftp://cggc.agtec.uga.edu/SorghumUnigene/fasta file/)© 2 XL €] downloadd}$ich. o] RT/RMI %
RT/AGY] ¥ 7o A28 §HAE0] 7|5 BRE 92 vlm 4o 2 o8¢ steih A2
i A g o] §] o] o] AL}embryophyta T| o] Ej Bl o] A9} G 9JA S RHolk= BE F/IAEEL IE
o) 7hArA ¢l A3l A 9 )R Q) Fabof 7] 28] 157HA B2 Ba2s AT & FAbo) uhal
BEF3 ZE 155 71) unknown functiono] 713 @& BEZE B tt. RT/AG A 2 L&
BoFE I E 20 2 S22 giAlo] TFFHE FHAE E2 WEE BoF
th. 28 RT/RMIOA] 2 4 g Hol: AFoNE FAEH AEH A gt 231} 4
geo] THHE FHAAEC UE 25 Bl 2SS f w2 NEE e AT

o 3@ mo o

5) 7} A} 9l cis-acting regulatory elementE 9] H| I

RTOH Aojdos %74 2o A ast: SHRS 7o cisacting regulatory
elements & Bvlw3lr] $3te] 27 Sold FHAE thd TIGR (version 2) rice
psedomoleculesof| A orthologE- 2] 7}AFA Q1 promoter Y& &3}t (ATG translation start
site2 3-E] 1 kb upstream). 3957 2] 7}4} & Q] upstream 2| G -& B8] 3G o o 3t 7=
o}-&-7 Zch. 153 high RT/RMI, 148 high RT/AG, 39 pSHR, 24 low RT/RM], 9 3] low RT/AG.
Cis-acting regulatory elementsg 2 PLACE d|o]ElH| o] A5 o] &3l B A3} %) 39571 9] 1kb
upstream sequence= 2 F-E| 2F 70,9857} 9] cis-acting regulatory elementsE-2 WA S FH Tk (&1).
WA FHRAE 2R 8 2429 cis-acting regulatory elements2] B#2 A4S 3t 1
U HZge 2 Ao TR RE SoH BLe £ cis-acting regulatory elementsE o] ¥IE-2 02
ERstA T Bt He AT BASAL ol EAZ A7) A5t = A ojatel
element®] copyE 7} x| G A} upstream, 17§S 7}A . 9L upstream L 7HR| T QA Y=
upstream © 2 2.7 SHETE. 229 vl 25 ol Aol S AR Siskel stk oY 2z
cis-acting regulatory elementsZ 7} A i1 31+ upstream sequence®} 7FA| 1L 1 X] ¢k sequenceZ}bﬂ
WE -GS A48} o195% confidence limitS o] g3t 54 EA& At 27 vz F
7ol 2}o] & B.o}i= cis-acting regulatory elements= ¥ 1)) A3} Ao}, |

z}o] & Eol%cis-actiﬂg regulatory elementS % 3}t pyrimidine box (CCTTTT) box =
A} (Mena et al 2002) A 7| & GA-responsive complex& % 3}1fo]t}. =3 MADS domain protein
£ binding & 4 = CArG (CWWWWWWWWG) motif (Tang and Perry, 2003)% %} o] & Hoj
ZF 2 th. WA prymidine box 2] 7% o} = high RT/MRIoJ| 4] = 64.7+7.6%2 X ¢ 21}, low RT/RMI
ol A= 37.5¢19.4% H = 9] 20| & KB o F it} T3 CArG motifoll A & high RT/AGo| A=
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Table 1. Summary of selected cis-acting regulatory elements located on putative promoter

sequences (i.e. within 1000 bp in the 5' direction of the ATG translation start site) of rice
pseudomolecules.

High Low High Low
RT/RMI® RT/RMI RT/AG RT/AG pSHR
No. of tested clones - 153 24 148 31 39
Total promoter length (bp) 153,000 24,000 148,000 31,000 39,000
No. of Cis-elements® 27,245 4,340 26,797 5,521 7,082
Total (%)° 64.7+7.6° 37.5£19.4 54.7+8.0 54.8£17.5 43.6+15.6
Zrcl:_l;(_l;;; box Two more (%)° 248 83 216 323 23.1
One (%) 39.9 292 33.1 2.6 205
Total (%) 52.3+7.9 37.5£19.4 46.6+8.0 41.9+17.4 66.7+14.8
(ii:;‘:;) Two more (%) 229 20.8 10.8 6.5 20.5
One (%) 294 16.7 35.8 355 46.2
Total (%) 42.5+7.8 33.3+18.9 37.8+7.8 32.3£16.5 51.3x£15.7
?CYAI:;Z?I\‘;OX Two more (%) 17.6 16.7 14.2 129 20.5
One (%) 248 16.7 236 194 30.8
Total (%) 47.7£7.9 45.8+19.9 46.6+8.0 22.6+14.7 43.6x15.6
(CCV‘VA\;/GV\II,S;WWWWG) Two more (%) 20.9 20.8 14.9 32 20.5
One (%) 26.8 250 318 194 23.1
Total (%) 28.8+7.2 41.7£19.7 25.1+7.7 32.3£16.5 23.1+13.2
ZZZECZ):R) Two more (%) 85 83 74 0.0 2.6
One (%) 203 333 277 323 20.5
Total (%) 44.4+79 29.2+18.2 38.5+7.8 48 4+17.6 35.9x15.1
'(r—lil'fCC&:ox Two more (%) 111 0.0 95 9.7 12.8
One (%) 333 29.2 29.1 387 23.1
Total (%) 412478 25.0£17.3 41.9+7.9 41.9+17.4 43.6x15.6
:g:‘TAAG) Two more (%) 124 83 95 32 103
One (%) 28.8 16.7 324 387 333
Total (%) 37.9+7.7 33.3+18.9 46.6£8.0 29.0+16.0 41.0£154
fCA:;EZ:Z: Two more (%) 98 42 9.5 32 154
L One (%) 28.1 292 372 25.8 25.6

*Total number of cis-acting regulatory elements from both strands of rice pseudomolecules. *Percentage of the
indicated element family found per putative promoter region. “Percentage of promoter regions in which two or
more copies of the element were found. “Percentage of promoter regions in which only a single copy of the
element were found. “Each of 31 clones with high RT/RMI as well as high RT/AG were assigned as each ofto
both ratios. ‘The range about the average indicates 95% confidence limits for p.

46.6£8.0%5 low RT/AGGO| A &= 22.6+14.7%2] X}o|& BHAFATh & o2 Al A 9] cis-acting
regulatory elements, =™ TATCCA box (TATCCA), IBOX (GATAAG) ¥ GAREs box (CAACTC)
SGESEREES
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3. Domesticationo]] &J3t 274 Eo|2& §AXEL A3}

1) % 742) genotypeS ol Al 27 o] & § 4RSS copy 4 ¥ T

274 Eold FAHREQ overgoEo AWE BAC cloneE2 ZtZ}+9) genotype?] FPC
database 2 AL S A lociE & 3HH ek H4d shtY locusol] F 71 ©]449 BAC 285
o] matchE]E & 7HHAQ 27 Sold §AR7 YA s Lo 7t shgich AwE 547
o] 27 Sol® RAAE 71T 5 genotype ZFo] A match=| BAC cloneE] 91 FA%
So] 94 235 B o|Urh 3% $HA I A 311te] genotypeo] A= BAC 22| match7} B
o1}, OhE BtL}ol A& matchE] = BAC 20| 20]x| g3teh. ol 9o ThE 49749 $AAE
M H 28 sk} o149 locusol 4 mach 5= BAC 28& 8 & 4 94th 429 £47
o 8l A match B locusSoll Tt ML BHE TU3elA BTk REY $HREL T
719 genotype Ztol copy o 2 Aol & ®olA] kel 2L FUFAE F AY FARE
H2 W$ OE copy 49 Aol R FHUth ofE Sof RURMIOY #ee] HE &
propinquumo)| A= 3t9) overgo (SOG6807)oA w2 3 7| copyZt HAo] HULL, S
bicoloro| H= 282 7] 2] t}& locio] A 271 o] AFe] BAC cloneE ©] match®| o] Ft}. o] ¢} vl 2
RT/MRI27= S. propinquum 2] 7 -$-ofl 98 7 9] lociS ol 4] 2711 9] ©]A2] BAC & &9| match¥| o]
Ao, S bicolord| = ©A] 1719 locuso A g+ BAC cloneS ©] match®] &= Th2 copy G
Hoj 3o

Comparison of putative copy numbers
between both genotypes

300
250 +
200
150 4
100
50

S. bicolor

0 50 100 150 200 250 300

S. propinquum

Figure 3. Comparison of putative copy numbers between both genotypes, S. propinquum and
S. bicolor. Copy numbers were estimated with the locus hit with two different BAC clones.
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2) Shotgun library & 72 & 53 27 5014 §HAE) £7F vl L ¥4
Z+7+o) 3ol locuso Al Bt ©]AFQ] candidate BAC cloneE& AEE 3 3,

gene-specific primerE ©]-&3}o] PCR ¥4& Al A|3}¢th. PCR £4 & 3t 7] f3}= product

lmr

9l 3718 /MAAY BL ¢ 2 A7E JMRE AEL directE2 G7IAE BHL AAE
PCR 24 % vl-5 2ho] ula §A2 A= E4E 53 249 {8248 AT F A4
genotypeE £ BAC 2258 FH 5t th 3 Ao o] && st AH

Shotgun library % E9 37| 22 3-4kbp AEE o] 23 LTt Overgoof] ]3] A
el subclone5-2  rdsequencingo]l 2diA EAE AAFGAT. Aol A7IME2
phred/phrap T2 1 #H & 0] &3t g 7] A F assemblyS A A| 3} T}

S. halepense’= % 7} 9] T & A5 (S. propinguumd} S. bicolor)E 2 T4 o] H o qlt}. o]
Zoll ol 2% ol fHAEo] o H genomeo A f® A AA &A37] H3tod cDNA
A7INEED F Mo Asols & BACZEET A S FHE HEUT ofell E20]H B
o 2= AXNY 359 YR ZRE AFAHT 0|4 A7 Fo] ozl BAC A7IH E=0
o 23t cDNAEL 167) 71 S propinquumo)| A & ZE0]0 197])= S. halepense2F¥ 2 {3
2L 509 th. S. propinquumo) A & cDNAX A9 % S bicoloro] |3 S. propinquumol 4 &
BAC 22 97| M2ET o 2 $A4S MYt ofo] ¥l S halepenseo] A A7 19719
cDNAE & 107} 9 S. propinguum® BAC 22 47| E ¢ FABIEL, @4 1749 8
ulo] S bicolor?] 1A T} S-AFsFEtH U 2] 971 2] cDNAX §AMA] o B8 Z AT 4= ¢t

Table 2. Genome origin of S. halepense-derived cDNAs

No. of No. of Gene origin Similarity of S. halepense cDNA
: BAC . Not
EONES | Clones® |S. propinquum| S. halepense |S. propinquum| S. bicolor | ...
54 35 16 19 10 1 9

"No. fo BAC clones indicated to be sequenced from both genotypes

3)BACZ 2SRy o8 S A7 g o) BA

AR 7] oF 2870 9] § AR} Hofl thE BAC A71 4 BEE £4] AR5}t BAC G
HNEEL 4% R E §AX} 29 (exon, intron D 3° UTR region)@}t 1 kbp upstream H7] A F-&
2 2 3} t}. Domesticationo]] 2|3t 27 Eo]& S MRS 9] A3} oFAte] that A7t AR A
Z°f At

4. 7% 9 7\ a3}

) 274 E0ld ¥ £ 4 &4

E A7 macroarray & WY& 7|2 2 3te] 27 Hold fFAAES £ R 2w, 1
AE g 71 5H U EA B7, FAANA AR, Fd 2 motif <4 B4 SOl FHE
QTLzte] A Tofl sl W& stgiet. v| & ZH o] B4 AT WA S R AR 28 L &
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tet Ze ABolM 2o PRI T 2 BAY transcriptome©] o] €A A ¢&7
o Zof, 4 2 22 unknown function ¥ no match7} B2 EXE B4 24 4g
A 2UL A7) AT F229 AT 27 EolAH RAREL 7ted 2H B4
QTL interval Yjo]] £2A8l= SHAANEL 2 QP87 & Aojt}. EF] -0 27 3
AU AEE o2 AIE AT F2 AW 4L & A o]t} Hu 50| (2003) &
o5t °F 4700 BF 3 Mo L Aoz RE E3d stEI (ot ) 27
HHEH QTLY YJA= AZ §ASHE T A o pseudomolecules—% o] 8% 2= gl7] W&,
o] Rt ¥- ¥ AL g 7HA 1 o2 FARSH g F o AH A upA F& 0§38t
ALY AR AEE AL E 5 UL A RAABE 8 3 27 4 £973 9

£ B 13 QTLo]t} (http://www.gramene.org). RAABS] EA-& Az AQ & 2

A3 AR 712 HE e g Jigqi"E ol $E& 7]Eo] E1d ¥ RAAB Q
mapping®}t7] $13to] AH8-H ntAH E& B pseudomoleculeso] blast £4 & F =,
At =3 o2 A E o A M 13 (Westerbergh and Doebley, 2004) 244~ 2

o =
f 2‘_‘. of oXx F.E

].

<7

2

ok
2

M oox it O o off UM K oo Mg 2 M oH Ho

(<]

e

u

2
ooz
Fa OJ\.lL. oh“_&

T BE E£3 AEELS YA AR QA S A LA duplication o FAH &
d3E FURE L L7050l F B8 T A HE Hoj YT AL 59 A
Gibberellic acid (GAs)7} 27 B4 FAAE HE 24 dt=d FH 982 & Holz
2 7R A7 FEEQG 232 AEA Y 7MY ¥ 2o & vt o] Qe S0tz R
g "t} HE aunxino] FotE AR AAAEA dTL &
Chatfield 52 (2000) cytokinin©] olnt= Zo}o) el KPH o2 FH A% i AL
SR 39 T W W ofntE cytokinindt 22 A E S 2R A 7H5T Aojt.
I Ee] | F, 239 AL F2 GAY 9IA el Ao ZgiEd 974 &
+ 3712 GA9} T H cis-acting regulatory elementE, & prymidine box, TATCCA box % CAREs
boxE ©] high RT/RMI E = RT/AG 3 ZE o] S’upstream regiono]| A At o8 wo B3
I UAEE AdEsAh ojHE Al 7 elementE-S GA ¥H-g-2 3t a3t cis-element
GARC (GA responsive complex)®] 1A ¥ojt}. GARS §ZA X, & GAI/RGA ¥ olo 3t
ortholog S GA signalingol] #3+ =8 Q&L sl= A2 2 g2 A Ut GAIRGA of it 7}
F A G 7152 £719 A T3 Aol A E o g4 (dwar)) 4L FHIEA o] &
Az 2ol & 7150] HE A7) AlZE stglch 2 3k A2 1960 - 709 T2 4 g o]
AAMEL E EF2 W Aol EAL 7HAT 9l9ion, B8t EAE 7HA T A
oj213 ¥ F3F-2 Rht-B13} Rht-D19] & {32 (GAI F A=) ortholog) & F 3tz SR o
7t HEA uk RS BEAE HAA =len, 58 2B st WAS 7HAA H Tk (Peng et
al., 1999). Arabidopsiso] 4 = GAI/RGA 2] & A A} 715 0] GA o} th3t negative § & e}
2 B 27} 5o} Zth (Peng et al., 1997). Richards S (2001) GAI @ RGIZ} GA 23 A] GAd]| 9
HA s ARE A Sk 7S Ao W GAZF 23 A| GAVRGAZFGA ] 2)
& AL JASA Hu GAZE A A o] FHAET GAVE 2EL A Hoj © oj4 9
7t B7hs 3t H o2 GAof ot A4 Ao] 7heAl gtk Aol a2 whek GAVRGAS] E4
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ol 7h WA Sl H W, GASte] 2ol b5 3ol Hla ol o] ASIGAURGAT GA 4%
AA 9 APe FYFo2 4B 4] E755A Bk 20| ch(Richards et al, 2001).

High RTRMI®| 4| 3hi}e] 2. e2720] GRAS § %2 o) WM 53 S0 A& %
3t tl. Rice?] pseudomolecule?} blast Z3} o] ZE2L20s-GRAS-17 &A=} 71% =
homology & X 2, &= ¥ A best hit < DELLA sub-familyo] 3}1}<l Os-GRAS 2 z}o} & ¥
A 9] &L homologyE B QTh ¥ WA £ §AHYE HolE O5-GRAS-1 gene®] 7] = B o] A
279 7o), A7k Qoo 24 HA Y Wo] Bako] Y= B 19 AAA| AHe) ORI (RM306
9} RM237) interval o] &7 stgch. 28 22 QRIIU o] $)X]3t GAl ortholog= 273 9] Zol&
2AE + Y= FAAEQA |HREA ol st A7t Bag Aojrt. o] AT YHEL GATL
BE 27 Sojd §HA] ud 20| WRT AL ohUAN T B o] Yo BAH §7
ASoUdE 2ot Fa3 4TS T Aol 7|t

2) Domestication®] &3t 27 5ol& {AXE9] X3t G4
A A, A g 7He/d, AU A S
o2 71ddh £3] A4 afge
2 3t Q. F 2o Bowers S
g B2 A A =24 9 syntenyo]] &
& AT A F Bt ol
°2 [sHE He A2 B ATk 39
A ATE oloh fA ANE Hol 21 ek AY BE FHASL FAE copy & 2
synteny B SRS Ao Mol Atk SHAT Shite) T2 o RTRMIO|A o] 25
ol 5% copy £50] § $3} 5 09 L AZo] B F (S bicolon)o] 4 ZLHI 3718 B
023 9lth. BA) Blast 270 M o] $AAE 71 20| A U= oW A7) HATE FAA
2 e R ghokth. Thet S bicolorol 4 BAE A A7 H LT 0$ B FA4E Hol

S. propinquum}t S. bicolor+= & €| &

o

E Q% S. halepense®] QAL o337t 7t HE F A

(2005)0] ELI13t Blofl o5} H, = FIHe] BAC 285 9]

e AFE EA HE F F0 Alw A0l A3 FA
H

o
& 27 % 717 transposon element 97] 4 BFo] Uehgh. o] & §33 & 1), o] 7
w9 she DNA 2205 0) 5 281 F 53 AH0l4 2849 37b} tehgon, ojae 3
genome rearrangement (%] & S ©] heterochromatin 3})oj] 7] & s+ Ao 2 7| H ).

S. halepenses= S. bicolor®}t S. propinquumZro} A F7+ mZo| o3t AR
allopolyploidy 2] A& A3l djojct. F 7j Q] oh& P9 AlsEo] ol Hol g7l Yol od
g Aol AXT FAR Fo] 273 A L o] 9E-E =7} polyploidization ¥ A+ 9]
NS dysted S8 AnteE AT T Aot A&d ZHAY S halepense®] <7
libraryol X 2 gt {22} FollA ¢ 10 8 F= (10:1)] FHAE] S. propinquumo)| X 52 =
Aoz A ol# g Ao o2 1A o 20| Aottt 1 F e S propinguumo] &
Aste 274 g4 BAd= F8 FHAEC] EF Alwol EA%t=s fFAAES © 2L
2 Y43 GTHE RolTh oISk T A5 AL S bicoloro] AT B 27 ol 8 £27
So) o] Hst HA BAo] 24 Sojd WAL e HUA 2Eo] WA FAWo
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A F genotypeEol A F-HE BAC ZE59 G714 E E40] &Aol H3loH A%
AFE E3}o} 2122 domestication o] F 27 H3trt FAAelo] WA % TA o ojuig
< 7

A =
EFE 71 A=A E U8 Aol

021':

@ uH =29 Y¥ (27 Sol8 §%Y £ ¥ E4)k Plant Physiology (2006, 142:
'1148-1159, Jang CS, Kamps TL, Skinner DN, Schulze SR, Vencill WK, and Paterson AH, Functional
classification, genomic organization, putatively cis-acting regulatory elements, and relationship to

quantitative trait loci, of sorghum genes with rhizome-enriched expression)©}) & ¥ =] 31 2.
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