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PHO84(Bun-Y ~ 1991)
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DNA (Hughes 2001)

microRNA snoRNA(Johnes.L 2002 Llave 2002

120 Brown  2003)
NCBI (http://www. (Zhou  2003)
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331 (2003
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(Sasaki DNA
2003) EST 5
6.8Mb
2.9Kb 2541
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B5 (Gamborg  1968)

(Sigma,St.Louis,M0,USA) 2%
0.8% Difco Sparks,MD,USA pH5.7
(21 15 )
A4 2

(Eiken Tokyo.Japan) 40 ml

16 8 (
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-80
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400
Sato 1997
DNA
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9 P1
1 TAC (MXK3, MDC12, MNC17,

MCK7, MDA7 MRB17, MNC6, MSG15, MWD22, K1F13)

PCR
(1
)

@ DNA

2ul 98 ul  PCR

(Takara Otsu JAPAN)

fw(5"—GGGTTTTCCCAGTCACGAC-37)  rv(5"-TTATG
CTTCCGGCTCGTATGTTGTG-3") (98 10
68 6 )=30 7 10 )

PCR
0.008% BPB
10 ul  Tris-EDTA buffer (pH 7.5)
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A
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96
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(Least Significant Difference) A

oestrogen-related receptor y (Gen Bank

accession No.AF058291: KIAA0832: http://www.

Kazusa.or.jp/huge) PCR
100pag/ul 24
3)
@

0.19¢ RNA  RNeasy Plant mini
kit(Qiagen,Valencia,CA,USA) 25 ng
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Poly(A) * RNA 6) RT-PCR
Oligo (dT)20
[c-*P]dCTP
()
42

At5g51990:Fw5 = -GATGTTGCTGCTTTAGCTCT-3  Rv5 = -CCGTCAAAGTCGTTATGATT-3 =~
At5g52000:Fw5 = -CACTGCAGGGACTAAAGAAC-3  Rv5 = -CCTTCAACATGTTTTCCAAT-3 =
At5g52110:Fw5 = -CTGTTCTTCGCTTCACTTTT-3 ™ Rv5 = -CTCTGCTCCACTACAGAACC-3 =
At5g56100:Fw5 = ~AAAGAACGACCGGTTCTTCG-3 ™ Rv5 = -TGTCTCGCAAGTAACGACTC-3 =
At5g56110:Fw5 = -GTACTCGTAATTGGCGTCTC-3 ~ Rv5 = ~AGCAATCTCGTGAAAGTTGT-3 =~
At59g58280:Fw5 = -CCCTCTTAGCTACTGCTGAA-3 = Rv5 = -GTCCAGCTCTTCTACCAATG-3 =
At5g58370:Fw5 = -GATCCATTACTCAACGCAGT-3 ™ Rv5 = -ACTGGTTCTTGTCGAGACAT-3 =
At59g58380:Fw5 = ~AGCCAAGTGTTTTGACTGAT-3 ™ Rv5 = -ACTTCAATGGTTCTTCCTGT-3 =
At5g58390:Fw5 = -TCCATCATTGTTCCTTGTCG-3 ~ Rv5 = -TTGCAAAGTCGCGGTAGAAG-3 =
At5g66540:Fw5 = -TCGTCTACCCACTAAAGGAA-3 = Rv5 7 -GGCTGAAACGTTTGGTATAG-3 =

RT-PCR 5)
Poly(A) * RNA 10 ng Invitro
gen DNA RT Poly(A) * RNA  Oligo (dT)20
DNasel (Takara) 1 % [0-32P]dCTP
42 12
7 18 0.1>=<SSC 65 15 <2
P1 MCK7
PA02460725(75409-78173)
PCR ( 4a)
MCK7 (bp) Forward Reverse
a 385-1454 Fw 5 -AGCACCAGAGAGGGC-3" Rv 5"-ATGTTGGCGTCACAGTC-3*
b 1564-2521 Fw 5" -TCGTTGAAGGACTCAGAG-3* Rv 5"-GCAGAATCACTAACCGAG-3"
c 2136-2818 Fw 5*-CCTATTGCTGGTAAGTGG-3" Rv 5" -TCTGGAGTGAAGTGAAGTAG-3"
d 2684-3202 Fw 5% -CAACCACGACATTCCCAG-3* Rv 5"-GCACTGTTTTTCCTCTGTG-3"
e 3182-3992 Fw 5% -GTCACAGAGGAAAAACAGTG-3" Rv 5"-GGAAAGTATCGTCACGGC-3"
f 3957-4504 Fw 5% -GACCAAAAGTGTTCACCG-3* Rv 5"-CTGGACGCATTCACAATC-3"
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g 4489-5369 Fw 5"-TTGTGAATGCGTCCAGAC-3" Rv 5"-CGAATGTTCTCTCCCAATC-3"

h  5089-5710 Fw 5% -GTTACACAAGTCGTATGGTG-3" Rv 5"-GTCCAAGCATTCTACAGAG-3"

i 5972-7045 Fw 5" -TTGCCCAATGGTGTG-3" Rv 5"-AAAGAGCGTCGGATAGC-3*
8)

3) 6.8 Mb 800 kb
RNA 25 g
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10
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Munich Information Center for Protein Sequences
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( 3) At5g56110  At#yp103

(Li 1999 Hagginson 2003)
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At5g58380 unknown At5g66540
CDNA

(http://ww.gsc.riken.go.jp/plant/group /pmet

/a c/full_length.html) EST

113330 EST
(http:// www.ncbi.nlm. nih.-gov/
dbEST/dbEST_ summary.html)
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C 4
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MGRL (Fujiwvara  1992) 3
6.8 Mb 22 (
5) EST
14 EST
CDNA
6.8 Mb
DNA K13P22
No.864 865
490
90 % 13
( 56 ) EST
2 5 2
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( 4 and ORF1)
®) DNA
TA00712905L (K8K14) 7
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DNA
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Myb-related 6.8 Mb
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At5g67300)
5 819kb DNA
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6.8 Mb
DNA

174

PA02460725

« 4 6.8 Mb

22

DNA

25,498
60% EST
(AGI 2000)

EST

2.9 kb
500 bp

CDNA

56

snoRNA  microRNA(Johnes L2002
Llave 2002 Qu 2001 Brown 2003)
EST
(Zhou
2003)
DNA
DNase-1
Vega-Palas Ferl 1995 Vershinin Heslop-
Harrison 1998  DNA Luff
1999
(AGI 2000)
DNA
6.8 Mb
(Grewal  2003)
( Kuhn
2003)
DNA 50,000
2 3cm
50,000

(Ramsy 1998)
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1. DNA 5
DNA
(relative genome) 13 Mb (MGG23  LA522)
Accsession No. (bp) ®p) KDRI Accsession No. (bp) ®p) KDRI
K215 AB025613 71807 6932281 6999089 30 TAOL42 WVNLO ABO15475 84325 10855819 10935145 40 PA0180
K21620 AB025612 35238 7004088 7034327 16 TAO221 NGO3 AB019231 43570 10940144 10978715 18 PA0222
K9P8 AB024032 70670 7039326 7104997 33 TAO151 | FI5L12  ABO26632 54987 10983714 11033702
WPF21 AB026650 64569 7109996 7169566 24 PA0251 K9B18 ABO15471 10085 11038701 11043787 4 TA0181
K6A12 AB024031 64136 7174565 7233702 28 TA0268 MUF9 AB011483 77298 11048786 11121085 28 PAO128
X122 AB012248 80115 7238701 7313817 39 PA0146 | MUP24  ABOO5246 77999 11126084 11199084
MBALO AB025619 46323 7318816 7360140 15 PA0319 MAEL ABO15472 54632 11204083 11253716 2 PAO191
NFB16 AB023037 66087 7365139 7426227 21 PAO176 NSL3 AB008269 61634 11258715 11315350 25 PA0100
K7B16 AB025617 26721 7431226 7452948 20 TA0328 | MAF19  ABOOG696 78379 11320349 11393729
KI6E14  AB026637 8850 7457947 7461798 VFB13 AB010073 80376 11398728 11474105 34 PA0102
K3K7 ABO17063 68726 7466797 7530524 25 TA0205 NCI2 AB016887 15607 11479104 11489712 9 PA0201
22O S TSRO K119 d0iz23  ole2  L4SAT LSS 28 TAGIA
NFG13 AB025621 48008 7622703 7665712 20 PAO301 | MACO  ABO10069 57246 11563853 11616100
KL7N15 AB018109 81293 7670711 7747005 33 TAO254 K22618 AB022212 45453 11621009 11661553 2 TA0289
K10D11 AB025607 13379 7752004 7760384 7 TAO345 NTG10 AB016880 81284 11666552 11742837 3 PA0186
1024 AB010074 86212 7765383 7846596 35 PAO115 19 AB019235 81736 11747836 11824573 32 PA0226
18 AB025623 16203 7851595 7862799 7 PA0339 K1981 ABO15469 69927 11829572 11894500 27 TAO187
NSGI5  ABO15478 81347 7867798 7944146 41 PAOIS6 MRG2L AB020751 55151 11899499 11949651 20 PA0265
F17P19 AB025603 48420 7949145 7992566 21 FA0357 QB2 AB009053 78145 11954650 12027796 34 PA0104
K2aM7 AB019226 73999 7997565 8066565 28 TAO266 MIH22 AB009051 27856 12032795 12055652 11 PA0106
TANS  APOOO3TS 18384 B07IS64  BOB4M4S | WDCI2  ABOOB26S  BI6G2 12060651 12137314 30 PAOOSO.
F6N7 AB025606 74282 8089948 8159231 29 FA0324 K9H21 AB023035 15319 12142313 12152633 8 TA0291
HXC20 ABO09OS5 81575 8164230 8240806 45 PA008O NLE2 ABOO7649 58527 12157632 12211160 2 PA006S
VNBS AB018116 46872 8245805 8287678 19 PAO241 | MBKS  ABO05234 89779 12216159 12300939
MFHB AB025622 62420 8292677 8350098 25 PA0353 NGI19 ABO07646 37225 12305938 12338164 14 PA0069
K19EL AB013388 73428 8355007 8423526 30 TAO170 MBNL7 AB019227 52717 12343163 12390881 21 PA0234
HYNS AB020754 54528 8428525 8478054 21 PA0242 MHI24 AB008266 48622 12395880 12439503 19 PA0091

MGN6 AB017066 61380 8566005 8622386 26 PA0203
K19P17 AB007644 73840 8629548 8698389 31 TA0067
MIP23 AB018115 31827 8703388 8730216 13 PA0210
K18G13 AB013387 31309 8735215 8761525 16 TA0159
MDK4 AB010695 78596 8766524 8840121 34 PA0139
F24B18 AB026634 50524 8852837 8898362 18 FA0391
K5F14 AB022214 31178 8979105 9005284 14 TA0287
K13P22 AB017059 19971 9090598 9105570 11 TA0219
MCO15 AB010071 82918 9110569 9188488 36 PA0125
MTEL7 AB015479 80675 9193487 9269163 34 PA0160
MDF20 AB009050 86699 9277704 9359404 38 PA0108
MWJI3 AB018120 42356 9364403 9401760 23 PA0189
MYN21 AB026659 28207 9406759 9429967 11 PA0390
K24C1 AB023029 29498 9516999 9541498 13 TA0317
MXK23 AB026656 9670 9546497 9551168 4 PA0406
MCD7 AB009049 87685 9556167 9638853 35 PA0101
MKN22 AB019234 27229 9643852 9666082 12 PA0207
MIK19 AB013392 84129 9671081 9750211 34 PA0109
MP110 AB020747 29605 9755210 9779816 10 PA0153
MHM17 AB024035 78423 9784815 9858239 32 PA0083
MUL3 AB023042 82010 9863238 9940249 37 PA0063
MJB24 AB019233 58589 9945248 9998838 28 PA0084
MSF19 AB016891 34508 10003837 10033346 16 PA0154
MUA2 AB011482 83478 10038345 10116824 37 PA0062
MRIL AB018118 50700 10121823 10167524 19 PA0155
MT120 AB013396 79676 10172523 10247200 30 PA0134
K21L19 AB024029 41087 10255071 10291159 23 TA0285
MQJ2 AB025632 51440 10383248 10429689 20 PA0371
MZN1 AB020755 81672 10434688 10511361 33 PA0286
K19M22 AB016885 77758 10516360 10589119 35 TA0218
K18B18 AB024027 35896 10594118 10625015 15 TA0308

AB025604 75125 10705817 10775943 29 FA0327

T12B11 AB025640 22022 12528096 12545119 9 UA0343

WP7 AB025637 39645 12632306 12666952 24 PA0368
F1505 AB026633 17878 12753445 12766324 7 FA0383
MQN23 AB013395 86064 12771323 12852388 37 PAQ162
MNAS AB011479 88356 12857387 12040744 34 PAQ161
K21L13 AB026639 63921 12952983 13011905 30 TA0258
WPA24 AB010075 84440 13016904 13096345 33 PAO112
K14820 AB018108 40251 13112555 13147807 16 TA0249
K2A18 AB011474 79899 13152806 13227706 34 TA0135
K1L20 AB022211 47665 13232705 13275371 17 TA0250
MSN2 AB018119 62027 13363881 13421809 24 PA0225
MuD21 AB010700 69850 13426808 13491659 25 PAQ136
K8A10 AB026640 31132 13496658 13522791 23 TA0364
K21H1 AB020742 74342 13527790 13597133 32 TA0267
K3617 AB025614 15290 13602132 13612423 6 TA0379
K8K14 AB007645 72698 13617422 13685121 40 TAOO71
K919 AB013390 51860 13690120 4999 25 TA0174
6068356 () 2541

15



Normalized signal intensity

Y

[a-2P]dCTP

16

10,000

6000 r

5000 +

4000 1

3000

2000

1000 |

2 3

Human poly(A)+ RNA (%, wiw)

cDNA

4

DNA

5

DNA

ADNA

6

MRNA



56

o EE W N . mE u L Ll | LI 1 10|
w1 = § 11 ] 1 - m | _® mimn_ 1§ mi1m
W e = e = e e e 20— === ==
MWD22 MSG15
150 150
1004 100
50] 50
0 ’l - G L] T L L] L
- 1 _J - 1 1| - LI} I I II I I .I I I
__im __mm__mx T =m . _=H____ = __ _iEE§ =
P00 O 20— = =
MNC6 MRB17
150 150
100 100
50

mim WEE W 1 ] mIEl mIWm = I N fTEEl NN EE ® -
N S N p— — - .= _ s __tm ___sm = _
20— i—m 200 —;;:——————————_—
cont:30§. £:197.0 MDA7 ggld 52:1 MCK7
cold:57]l. d-265.1
150 150
dont 21
ol 7q.
100 100
50 u 50
0 T i 't T T Y 0 -
0 10 20 30 40 50 60 70 80 90(Kb) 0 10 20 30 40 50 60 70 80 90(Kb)

Nucleotide sequence(bp)

17



| imm ommE f—— I EEIEE " i i . | [ 1] i Wi
IR TITT T x__ __ _____1_1 i LI
200 —————=5 ———————= 00—
cont:p43.7 MNC17 MDC12
col -
150 150
100 100
50 50
0 L T T nJ ] 4= T 0 -
. [ 1] (] | [ | [1]] ] 1 » . - - mme
T N T I [T T Imgr mmm | immamn s __ _Tm__
20— 20— —
N MXK3 m*ngiFls
: . colfl: 768.7
150 150 cont:7§9.2
cold:409.3
100 100
) i A/AMJ
0. O -A‘ T T T v 1 = ) -4:.
0O 10 20 30 40 50 60 70 80 (kb) 0O 10 20 30 40 50 60 70 80 (kb)

Nucleotide sequence(bp)

2. @) DNA
5 9 P1 1 TAC
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DNA
DNA 5 9 P1
(MXK3, MDC12, MNC17, MCK7, MDA7, MRB17, MNC6, MSG15, MWD22) 1 TAC (K1F13)
339 3
4 MRNA DNA
Expl Exp2  Exp3 Expl  Exp2  Exp3

MWD22  PA02941532L 1452 3840 8981 4131 9485 7811 8139 12803 146.7 158.2
MWD22  PA02941586L 3746 6095 348 339 325 504 348 439 3.5 3.3
MWD22  PA02941109L 5744 8830 1244 1844 609 1508 592 2587 21.3 22.4
MWD22  PA02941713L 8708 11806 180 286 295 305 339 474 1.9 2.3
MWD22  PA02941524L 11198 14509 6451 4177 8128 6388 4995 10330 121.2 118.4
MWD22  PA02941773L 14354 17681 1144 2126 871 1326 2419 1884 24.3 27.7
MWD22  PA02941218L 16806 19477 2613 2150 739 1387 2112 3016 33.3 32.7
MWD22  PA02941715L 19099 21966 291 388 359 356 501 544 3.7 3.9
MWD22  PA02941126L 21491 24322 373 698 857 541 534 930 9.6 7.3
MWD22  PA02941178L 23917 26282 780 777 694 523 452 646 11.8 5.1
MWD22  Pa02941174L 26022 29328 356 358 182 247 222 385 2.8 0.8
MWD22  Pa02941759L 28854 31847 268 417 417 362 775 481 4.1 5.1
MWD22  Pa02941448L 31149 33859 817 199 964 1159 1006 1026 9.9 14
MWD22  Pa02941652L 33133 35836 2409 3153 1535 2432 3438 5194 43.9 58.4
MWD22  Pa02941484L 35351 38119 314 324 229 298 300 302 2.6 1.1
MWD22  PA02941653L 37990 41133 169 189 141 246 336 206 0.1 0.4
MWD22  Pa02941278L 40286 42595 171 152 184 175 152 289 0.2 -0.5
MWD22  Pa02941319L 42050 44450 160 208 165 278 166 264 0.4 -0.03
MWD22  PA02941435L 43601 46328 140 192 207 183 158 192 0.4 -1
MWD22  PA02941203L 46259 49064 211 203 280 282 303 383 1.4 1.4
MWD22  PA02941651L 48633 52274 485 662 523 464 636 761 7.9 6.5
MWD22  Pa02941649L 51928 54650 1658 1794 1683 1319 808 2906 30.9 24.4
MWD22  Pa02941464L 54289 56812 1022 1407 979 1527 1075 1679 19.4 20.1
MWD22  PA02941634L 56554 59934 206 307 284 307 468 496 2.1 3.2
MWD22  PA02941104L 59369 62732 377 481 240 560 738 840 4.1 8
MWD22  Pa02941582L 62028 64372 731 750 430 1074 389 1228 9.5 11.2
MWD22  Pa02941212L 64093 66810 598 807 279 990 629 974 8 10.6
MWD22  PA02941209L 66466 68811 156 193 238 507 337 324 0.7 2.6
MWD22  Pa02941710L 68545 71023 260 231 221 376 263 217 1.5 1.2
MWD22  Pa02941546L 70117 72669 146 191 282 251 175 336 0.9 0.3
MWD22  PA02941645L 72574 75500 184 235 222 215 286 338 1.1 0.7
MWD22  PA02941669L 74262 77131 396 508 270 649 736 1002 4.6 9.4
MWD22  Pa02941570L 76511 79374 1047 1691 587 1509 1290 2094 18.9 23.6
MWD22  PA02941337L 78579 81340 340 379 315 286 342 421 3.7 1.9
MWD22  PA02941723L 81241 84481 4113 5802 4949 5157 3126 7709 95.4 86.2
MWD22  PA02941273L 84259 87069 455 457 383 483 682 741 5.4 6.7

MNC6  Pao1831580L 1 2450 261 399 333 386 573 545 3.4 4.5

MNC6  Pao1831665L 1377 3561 1792 2460 2161 1725 1778 3117 39.4 33.3

MNC6  Pao1831867L 3310 5879 1676 1499 1656 994 850 2129 28.9 18.4

MNC6  Pao1831310L 5528 8190 196 215 272 273 327 224 1.7 0.6

MNC6  Pa01831265L 7651 10636 7346 7875 9065 9657 10744 7615 157.9 154

MNC6  Pao1831444L 9282 11831 3465 4078 1788 2853 2896 4020 58.7 51.1

MNC6  Pao1831726L 11510 14474 735 883 965 1779 1650 2288 14 28.2

MNC6  Pa01831878L 13775 16757 402 389 419 449 294 480 4.8 2.9
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Expl Exp2 Exp3 Expl  Exp2  Exp3
MNC6  Pa01831632L 16051 18700 175 224 188 208 174 256 0.7 -0.4
MNC6  Pa01831183L 18500 21732 187 210 184 209 245 319 0.7 0.3
MNC6  Pa01831386L 21209 24116 144 140 189 351 223 235 -0.05 0.5
MNC6  Pa01831778L 23900 26156 857 670 620 545 777 2180 11.1 15.7
MNC6  Pao1831746L 25972 29682 262 589 656 515 829 386 6.8 5.7
MNC6  Pa01831257L 29011 32200 166 207 221 249 200 265 0.8 0.01
MNC6  Pa01831775L 32000 34267 1180 1430 1097 1169 850 1332 21.4 14.9
MNC6  Pa01831804L 35251 37638 2844 3992 4714 2521 866 9246 73.4 67.2
MNC6  Pa01831696L 36401 39538 242 519 384 464 609 492 4.4 4.8
MNC6  Pa01831587L 38880 41490 156 185 200 163 213 196 0.4 -0.8
MNC6  Pa01831608L 41176 43472 298 366 230 349 303 414 2.7 2
MNC6  PA01831794L 42452 45005 2230 3107 2566 3035 2946 3202 49.2 47.8
MNC6  Pa01831431L 44628 47060 9628 13620 7158 8185 2553 10856 198.5 117.8
MNC6  Pa01831547L 46982 49541 1918 2381 2626 3673 2642 2870 42.8 47.8
MNC6  Pa01831833L 49358 52354 677 1233 1130 1296 620 1298 17 14.1
MNC6  Pao1831857L 51608 54080 3622 2649 992 2205 3036 4762 45 52.4
MNC6  Pa01831706L 53944 56916 105 201 221 237 155 275 0.3 -0.3
MNC6  Pa01831318L 56706 60055 553 518 682 754 859 1094 8.4 11.2
MNC6  Pa01831588L 59801 62470 263 296 214 356 500 537 1.9 3.8
MNC6  Pa01831834L 62274 65258 241 255 232 430 259 336 1.6 1.8
MNC6  Pa01831694L 64496 67920 178 295 237 260 211 342 1.5 0.6
MNC6  Pa01831504L 66225 69027 325 281 377 358 401 346 3.3 2.2
MNC6  Pao1831218L 68728 71734 1313 754 1762 1417 2362 2156 22.2 29.5
MNC6  Pao1831440L 71197 74343 642 693 483 750 420 601 8.9 6
MNC6  Pa01831791L 73802 77004 247 197 255 301 319 421 1.5 1.9
MNC6  Pa01831875L 76423 79600 1172 1258 1699 1443 1056 2236 24.2 22.7
MNC6  Pao1831266L 79217 81094 207 238 229 242 270 312 1.3 0.6
MNC6  Pa01831455L 80940 82952 496 375 534 627 425 665 6.1 5.7
MDA7  Pa01261768L 1 1701 155 224 206 258 268 506 0.7 1.8
MDA7  PA01261818L 1318 4110 161 227 238 406 368 374 1 2.5
MDA7  Pa01261559L 2879 6489 174 239 183 265 270 363 0.8 1.1
MDA7  Pa01261542L 6013 9018 1056 1166 1507 1256 1764 2353 21.5 26.3
MDA7  PA01261325L 7901 11671 457 933 309 819 1241 1797 8.1 17.7
MDA7  PA01261596L 11334 14136 17755 9230 20079 31442 21764 48814 309 571.4
MDA7  PA01261992L 12801 15530 678 1463 882 2511 2725 3771 16.9 46.8
MDA7  PA01261955L 14336 16961 226 933 514 1206 960 1330 7.9 15.7
MDA7  PA01261733L 16309 19354 9818 10220 12322 12590 11862 24145 211.5 270.1
MDA7  PA01261348L 18682 21836 475 284 436 408 555 640 4.7 5
MDA7  PA01261973L 20405 23143 1188 1975 2892 3135 3249 5871 37 65.1
MDA7  PA01261432L 22912 25372 9717 13846 6622 17687 10631 19403 197 265.1
MDA7  Pa01261310L 25232 28318 139 209 172 244 268 250 0.3 0.3
MDA7  PA01261341L 28010 31264 173 337 337 265 223 537 2.4 1.8
MDA7  PA01261366L 30792 33882 1133 1347 1120 1156 887 1161 20.7 14.1
MDA7  PA01261302L 32946 35573 141 178 156 246 212 256 -0.03 0.01
MDA7  PA01261861L 35467 38157 401 245 176 235 356 327 2.3 1.2
MDA7  pa01260901 37668 39233 737 713 613 867 1466 1271 10.5 16.3
MDA7  PA01261754L 39183 41614 123 148 166 240 137 231 -0.3 -0.6
MDA7  PA01261514L 40709 44167 174 208 247 201 203 338 1 0.2
MDA7  PA01261315L 44037 47057 704 663 984 577 1204 1372 12.4 13.8
MDA7  PA01261616L 46956 49779 1655 2205 2473 2369 4082 5015 38.8 60.7
MDA7  PA01261851L 49528 52378 2386 1184 1774 811 1145 1463 32.3 15.3
MDA7  PA01261314L 52097 55121 154 174 236 231 238 348 0.6 0.6
MDA7  PA01261613L 54073 57933 772 1159 1351 1850 1174 1824 18.6 23.3
MDA7  PA01261674L 57757 60424 9586 9336 8832 8138 10234 5015 180.9 127.9
MDA7  PA01261871L 59395 62329 1656 8828 9897 13310 7567 8297 132 160.5
MDA7  PA01261856L 61672 65158 1920 3698 2577 2831 4688 3862 51.2 60.2
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Expl Exp2 Exp3 Expl Exp2 Exp3
MDA7  PA01261676L 64361 67354 2451 3176 6823 4264 1921 2827 79.4 46.8
MDA7  PA01261990L 67157 69732 232 363 270 356 314 585 2.6 3.1
MDA7  PA01261611L 69400 72729 1806 2027 1908 2008 1835 1960 34.9 28.7
MDA7  PA01261505L 72149 75383 211 571 335 330 244 464 4.2 1.8
MDA7  PA01261558L 74746 77198 326 442 343 385 300 514 4.2 2.7
MDA7  PA01261884L 76541 79659 618 479 361 582 690 892 6.5 8.2
MDA7  PA01261901L 78854 81921 676 541 260 924 1215 1797 6.6 18.2
MDA7  PA01261364L 80793 82033 115 169 176 189 218 215 -0.1 -0.5
MNC17  PA02171171L 1 2259 233 260 283 242 313 314 2 0.9
MNC17  PA02171278L 1419 5100 436 479 547 634 763 890 6.5 8.9
MNC17  PA02171694L 4778 7674 235 247 242 216 317 381 1.6 1.1
MNC17  PA02171265L 7455 10970 361 288 350 659 663 852 3.4 8.2
MNC17  PA02171226L 10210 14143 1142 1677 553 1148 810 2299 19.2 20
MNC17  PA02171479L 13152 16573 1110 1530 1514 1656 1786 2518 244 29.6
MNC17  PA02171395L 16490 19087 4219 3893 2242 2437 5505 8149 65.5 86.7
MNC17  PA02171367L 18675 21206 2466 2747 3685 4186 2870 3895 55.8 57.7
MNC17  PA02171380L 20551 24393 4871 5486 2789 5281 4086 5727 84 81.1
MNC17  PA02171252L 24207 27795 299 520 480 605 444 775 5.4 6.3
MNC17  PA02171551L 26779 30098 349 469 349 369 438 770 4.6 4.9
MNC17  PA02171257L 29939 33112 1028 986 683 742 831 918 14.7 10
MNC17  PA02171703L 32582 35815 2626 3246 3061 3085 3870 3638 56.1 55.7
MNC17  PA02171175L 35212 37773 240 351 248 420 463 535 2.4 4
MNC17  PA02171655L 37377 39997 151 169 173 228 203 305 0.1 0.1
MNC17  PA02171125L 39477 43025 9227 9916 18081 9550 13649 23625 243.7 260.1
MNC17  PA02171414L 42699 45522 690 995 2538 1164 2242 2729 24.8 30.6
MNC17  PA02171114L 44883 48508 2094 1639 280 1207 2575 1589 40.2 26.3
MNC17  PA02171260L 48117 50585 233 171 214 229 269 264 0.9 0.3
MNC17  PA02171160L 50380 53855 1559 4255 2806 5168 5790 5898 54 91.1
MNC17  PA02171425L 53576 56291 2068 2361 2092 923 2659 2443 40.1 30
MNC17  PA02171408L 55844 58988 341 472 651 516 305 692 6.5 4.5
MNC17  PA02171605L 58555 61202 470 520 596 642 281 991 7.3 6.8
MNC17  PA02171308L 63771 66578 265 226 223 310 331 364 1.5 1.6
MNC17  PA02171644L 65283 68841 169 191 164 212 221 342 0.3 0.4
MNC17  PA02171501L 68651 71732 203 215 266 280 260 306 1.4 0.8
MNC17  PA02171760L 71125 73820 256 423 270 420 298 364 3.1 2.1
MNC17  PA02171130L 73083 75803 138 180 176 234 253 302 0.1 0.4
MXK3  PA02591321L 1 1905 185 201 178 248 241 350 1.2 0.7
MXK3  PA02591826L 1705 4896 172 186 191 197 209 347 0.5 0.2
MXK3  PA02591834L 4320 7275 326 527 270 369 379 482 4.3 2.9
MXK3  PA02591883L 6130 9821 435 521 422 567 574 647 6 6.1
MXK3  PA02591729L 8673 11060 1099 1381 1030 718 754 1375 20.1 12
MXK3  PA02591620L 10554 14283 6802 7504 5690 9197 7140 21863 129.5 211.4
MXK3  PA02591279L 13579 17286 15189 11625 13200 15887 32106 41273 262.2 499.4
MXK3  PA02591678L 16972 20761 1072 1055 1514 2357 2628 2880 21 40.3
MXK3  PA02591715L 19832 24175 3067 1359 3056 4777 5157 8815 46.4 101.7
MXK3  PA02591861L 23504 27278 634 553 644 922 1007 1496 9 15.3
MXK3  PA02591675L 25686 28658 986 1214 1408 2553 2872 3734 20.7 47.6
MXK3  PA02591647L 27338 30268 1392 1873 1702 2131 2375 2370 29.8 34.8
MXK3  PA02591170L 30097 33312 402 422 369 364 222 586 4.7 2.6
MXK3  PA02591561L 32847 35852 321 383 339 346 365 432 3.7 2.4
MXK3  PA02591630L 35771 39285 1233 1849 1466 1674 1355 2212 27 25.5
MXK3  PA02591341L 38572 41101 200 273 208 276 183 367 1.3 0.6
MXK3  PA02591114L 40654 43662 3438 3719 3995 2652 2918 3224 70.8 45.6
MXK3  PA02591450L 43242 46424 1421 2039 1467 2258 1743 2110 29.5 30.5
MXK3  PA02591306L 46067 49597 2544 3765 1160 2500 2240 1914 46.4 33.5
MXK3  PA02591471L 49154 52006 5756 8511 10148 13069 3082 10434 158.8 145.9
MXK3  PA02590825 51746 52703 802 749 709 542 1095 1346 11.8 12.8
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MXK3  PA02590779 52429 53059 419 477 581 485 611 904 6.6 7.3

MXK3  PA02591243L 52922 56413 1946 2545 1340 1212 2524 2557 35.5 31.5

MXK3  PA02591619L 54475 58000 2049 1919 724 1195 2367 3106 27.9 33.6

MXK3  PA02591249L 57855 60974 310 332 326 511 419 513 3.2 4.1

MXK3  Pa02591240L 60750 63464 849 987 889 935 394 768 14.9 7.8

MXK3  Pa02591710L 63037 66971 363 317 266 628 364 372 3.1 3.7

MXK3  PA02591833L 66036 69301 2626 1979 2966 2421 3059 3493 47 46.6

MXK3  PA02591357L 68657 71939 7806 4502 8945 5056 5450 9720 137.8 110.1

MXK3  PA02591716L 70973 74184 1005 1038 1261 973 1097 1954 18.7 18.7

MXK3  PA02591853L 73592 77201 609 696 388 595 436 491 8 4.6

MXK3  PA02591632L 76064 79498 190 217 171 208 246 281 0.6 0.1

MXK3  Pa02591192L 78782 81494 837 1190 1218 1552 761 1575 18.3 17.9
MSG15  PA01561387L 1 1722 1829 3042 906 3134 3205 3177 35.1 49.7
MSG15  PA01561341L 326 2760 172 2718 204 224 285 271 1.2 0.2
MSG15  PA01561771L 2522 4655 156 170 161 244 249 236 0.05 0.1
MSG15  PA01561625L 3972 5992 292 347 324 236 500 340 3.2 2.1
MSG15  PA01561777L 5117 7528 774 2355 2045 1188 2556 2399 31.1 30.6
MSG15  PA01561683L 7444 10524 383 499 192 252 359 503 3.9 2.3
MSG15  PA01561713L 10227 13550 1446 1226 1168 1126 956 581 22.3 11
MSG15  PA01561413L 12791 15545 6943 5950 2853 4193 1254 4390 101.3 51.5
MSG15  Pao1561822L 15335 18474 713 769 629 912 1028 738 10.8 11.1
MSG15  PA01561784L 16688 19107 3122 4426 4497 3779 6742 6900 76.7 94.2
MSG15  PA01561505L 18868 21606 243 278 333 416 430 697 2.5 4.7
MSG15  PA01561383L 21480 24350 1587 2452 803 1879 2210 2491 28.9 33.1
MSG15  PA01561559L 23032 25499 1588 3570 2760 2704 3226 1297 49.3 36.8
MSG15  PA01561742L 24910 27830 209 218 217 272 305 309 1.1 1
MSG15  PA01561643L 27581 30358 183 253 171 213 299 332 0.8 0.7
MSG15  PA01561527L 29094 31586 658 7271 714 759 984 404 10.7 8.1
MSG15  PA01560140L 31204 32220 191 217 327 284 344 332 1.7 1.4
MSG15  PA01561803L 31878 35057 1675 3114 3934 4406 4886 5809 54.7 81.2
MSG15  PA01561392L 34768 37624 1138 1363 708 1467 1278 1577 18.1 20.4
MSG15  PA01561314L 36895 39365 93 207 215 188 235 238 0.2 -0.3
MSG15  PA01561322L 38195 40419 273 267 219 194 297 356 1.9 0.8
MSG15  PA01561689L 39681 41736 203 303 186 286 317 281 1.4 1
MSG15  PA01561687L 41224 43020 383 573 845 602 817 1192 8.8 10.7
MSG15  PA01561306L 42870 45582 142 158 148 146 202 207 -0.2 -0.9
MSG15  PA01561514L 44949 46662 266 179 333 233 286 443 2 1.4
MSG15  PA01561465L 46067 49714 180 185 153 208 249 306 0.2 0.3
MSG15  PA01561669L 49495 52905 223 196 196 237 255 238 0.9 0.1
MSG15  PA01561543L 52641 55294 4587 6282 7267 5083 9169 10304 117.1 134.5
MSG15  PA01561667L 54947 57610 3518 3280 3849 2062 3149 4988 67.4 53.5
MSG15  PA01561506L 56592 59921 281 240 213 697 805 347 1.7 6.4
MSG15  PA01561342L 59586 61837 181 205 142 209 238 211 0.3 -0.3
MSG15  pa01561626L 61667 63969 167 273 219 313 505 438 1.2 3.1
MSG15  PA01561327L 63869 66479 433 534 518 485 497 742 6.7 5.7
MSG15  PA01561825L 65905 68599 459 449 440 354 352 486 5.8 2.7
MSG15  PA01561615L 68295 70880 173 157 193 250 220 260 0.3 0.1
MSG15  PA01561303L 70513 72735 417 447 610 507 549 805 6.6 6.5
MSG15  PA01561670L 72565 75624 1224 1382 1877 1338 955 2110 26.5 20.8
MSG15  PA01561376L 75085 78550 230 387 327 900 758 276 3.1 6.9
MSG15  PA01561801L 78497 80257 174 195 209 187 289 312 0.6 0.4
MSG15 pa01561024 79945 80828 223 190 228 228 250 309 1.1 0.4
MSG15  pa01561644L 80552 81347 161 231 206 238 233 276 0.8 0.2
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MRB17  PA01941279L 1 - 27162 251 332 317 408 449 481 2.8 3.5
MRB17  PA01941124L 1081 — 4487 239 229 260 280 402 428 1.6 2.2
MRB17  PA01941273L 3902 - 7223 219 254 222 274 285 471 1.4 1.8
MRB17  PA01941361L 6827 — 8879 256 326 258 313 394 432 2.4 2.4
MRB17  PA01941458L 10276 — 14076 431 518 295 385 343 519 5.1 3
MRB17  PA01941192L 12935 — 16294 337 419 672 496 691 739 6.3 6.8
MRB17  PA01941554L 15438 — 18558 111 170 185 224 221 297 -0.1 0.2
MRB17  PA01941471L 16957 — 20174 347 482 440 335 544 555 5.2 4.1
MRB17  PA01941726L 19896 — 23737 1253 2111 2020 1892 1756 2501 32.5 31.2
MRB17  PA01941367L 21808 — 26501 3702 3337 4671 2491 2529 4447 74.5 49.4
MRB17  PA01941671L 24634 — 30094 120 154 162 188 174 235 -0.3 -0.6
MRB17  PA01941414L 28890 — 31827 210 221 287 226 283 287 1.6 0.5
MRB17  PA01941289L 30865 — 33623 163 181 190 264 233 291 0.4 0.4
MRB17  PA01941607L 32468 — 35585 299 230 393 293 399 718 2.9 3.9
MRB17  PA01941319L 34278 - 37112 235 247 208 237 321 285 1.4 0.7
MRB17  PA01941157L 36737 — 40158 591 385 356 275 1636 2529 5.6 21
MRB17  PA01941642L 39730 — 42805 346 453 1012 631 1008 968 8.8 10.7
MRB17  PA01941469L 42097 = 45247 148 158 179 199 396 226 0.04 0.6
MRB17  PA01941327L 44340 — 48002 437 351 427 549 468 702 4.9 5.7
MRB17  PA01941167L 47609 — 50142 1155 1516 952 1124 767 730 20.8 10.8
MRB17  PA01941228L 48502 — 51059 10239 13467 6681 6111 1714 2530 198.4 54.4
MRB17  PA01941741L 50495 — 53093 476 699 723 660 1468 1536 9.4 16.6
MRB17  PA01941246L 52821 — 56167 174 262 316 318 409 520 1.8 3
MRB17  PA01941159L 55072 — 58123 199 232 275 246 323 355 1.5 1.2
MRB17  PA01941412L 57897 — 60668 2641 3116 4069 3576 4769 2307 62 56.1
MRB17  PA01941710L 60134 — 63501 456 1585 1355 691 1291 763 19.3 11.5
MRB17  PA01941491L 62801 — 65286 3240 4529 903 4622 4869 5674 54.3 81.5
MRB17  PA01941520L 64508 — 68242 950 1562 956 1742 1822 1709 19.8 25.7
MRB17  PA01941401L 67999 — 70644 261 313 400 257 391 575 3.3 2.9
MRB17  PA01941537L 69643 — 72561 528 531 557 538 481 406 7.5 4
MRB17  PA01941487L 72059 — 75654 261 311 284 214 414 416 2.5 1.9
MRB17  PA01941456L 73702 — 75744 130 234 161 217 210 409 0.3 0.7
MCK7  PA02461474L 1 = 2964 3511 4968 1727 4627 4754 4960 64.5 76.9
MCK7  PA02461719L 1609 — 4779 4131 4200 3590 4363 3888 6623 75.9 79.9
MCK7  PA02461433L 4406 — 7098 288 518 333 466 629 1044 4.4 8
MCK7  PA02461733L 6807 — 9360 272 489 1175 1211 1105 1036 9.7 14.9
MCK7  PA02461816L 8632 — 11460 10986 15510 4592 16046 11879 17489 203 252.1
MCK7  PA02461773L 11119 — 13917 391 398 416 608 648 680 4.8 6.9
MCK7  PA02461317L 13346 — 16710 142 256 217 250 276 484 0.9 1.7
MCK7  PA02461533L 16409 — 19163 244 261 341 369 386 497 2.4 3
MCK7  PA02461315L 18450 — 21048 282 277 431 369 398 1551 3.4 9.1
MCK7  PA02461473L 20600 — 23837 470 767 319 824 855 961 7.1 10.9
MCK7  PA02461687L 22914 — 26412 1023 2437 2664 695 1739 1844 37.4 20.1
MCK7  PA02461958L 25492 — 28735 1048 1248 1140 962 873 1383 19.6 14.1
MCK7  PA02461718L 28472 — 31601 1706 2095 1240 1745 2049 543 30.2 20.4
MCK7  PA02461943L 31423 — 34699 6080 6466 1997 3230 4961 5754 93.3 74.6
MCK7  PA02461313L 34152 — 37442 1022 1351 944 547 321 677 18.8 4.7
MCK7  PA02461340L 36731 — 39325 519 442 376 627 958 809 5.7 9.5
MCK7  PA02461923L 39120 - 41831 468 1243 1279 865 1708 2630 16.6 25.3
MCK7  PA02461417L 41453 — 44119 4027 3146 3925 5603 4999 4050 70.4 78.6
MCK7  PA02461708L 43885 — 47493 2119 4874 1374 3681 3977 3747 52.3 60.3
MCK7  PA02461732L 46955 — 49857 669 558 827 553 492 1044 10.4 7.8
MCK7  PA02461757L 49719 = 52927 283 969 384 189 422 491 7.7 2.2
MCK7  PA02461536L 52780 — 56604 4465 4747 5727 3591 4374 7777 95.9 84.8
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MCK7  Pa02461611L 55889 58778 269 426 266 198 314 265 3.2 0.4

MCK7  Pa02461423L 58589 61732 1410 2038 1172 1432 1818 1411 27.5 22.3

MCK7  Pa02460690 61808 63227 108 194 236 176 252 362 0.4 0.4

MCK7  PA02461343L 62919 66262 143 156 261 265 305 261 0.5 0.7

MCK7  Pa02461815L 65577 68755 393 386 424 772 934 858 4.8 10.5

MCK7  Pa02461704L 68114 70779 1411 2134 1325 2562 3070 4061 29.1 50.7

MCK7  Pa02461401L 70583 73692 1153 1635 1156 2321 2921 1363 23 33.2

MCK7  Pa02461683L 73416 75998 244 946 826 813 1013 817 10.2 10.9

MCK7  Pa02460725L 75409 78173 517 1036 702 766 1239 1181 11.8 14

MCK7  Pa02461767L 75414 80012 183 235 520 632 1136 1009 3 11.6

MCK7  Pa02461359L 79712 82049 252 186 214 205 216 262 1.1 -0.2

MCK7  pao2461770L 81583 85319 211 497 411 318 391 543 4.2 3

MCK7  Pao2461889L 84648 87090 244 277 298 287 285 390 2.2 1.4
MDC12  PA00901553L 132 3069 308 670 877 748 760 1174 9.1 11.1
MDC12  PA00901366L 2657 5717 1415 2981 2189 2067 2442 1510 40.5 29.9
MDC12  PA00901284L 5331 8617 659 689 2037 945 1940 3130 19.3 29.9
MDC12  PA00901384L 8204 11273 610 981 250 626 650 9286 9 8.7
MDC12  PA00901175L 11112 14987 184 204 221 219 353 535 0.9 2.2
MDC12  PA00901452L 14530 17568 213 222 406 300 425 441 2.4 2.6
MDC12  PA00901433L 17003 20730 431 467 498 551 513 393 6.1 4.2
MDC12  PA00901373L 19637 23216 299 559 211 449 314 712 3.9 4.3
MDC12  PA00901542L 22487 25956 1114 1112 859 759 1468 1407 17.3 16.5
MDC12  PA00901423L 25549 28687 1941 2651 1577 3387 3291 2403 37.7 47.2
MDC12  PA00901323L 28071 31304 1351 1353 1635 2292 2828 1977 25.6 36
MDC12  PA00901182L 31040 34719 430 721 803 753 1261 1647 9.8 16.6
MDC12  PA00901535L 34214 37312 235 293 299 392 424 502 2.3 3.4
MDC12  PA00901451L 36842 39897 776 732 608 635 923 1766 10.8 14.7
MDC12  PA00901623L 39617 42696 386 357 572 1061 3063 3394 5.5 38.4
MDC12  PA00901559L 42616 45458 284 245 263 694 742 1607 2.1 13.1
MDC12  PA00901654L 44236 48303 242 312 279 440 457 680 2.3 4.9
MDC12  PA00901474L 47878 51603 1975 4896 5440 2332 3896 6230 78.5 66.2
MDC12  PA00901213L 51210 54003 404 327 237 329 280 268 3.2 0.9
MDC12  PA00901573L 53116 55990 263 329 296 383 366 372 2.7 2.3
MDC12  PA00901511L 55527 59281 4243 4426 3067 1561 1751 2170 74.7 26.9
MDC12  PA00901253L 58192 62426 1036 1375 796 966 1348 1986 18.1 20.2
MDC12  PA00901224L 60612 65070 94 171 118 179 266 177 -0.6 -0.5
MDC12  PA00901243L 63972 67799 213 383 332 284 403 467 3 2.5
MDC12  PA00901185L 66338 70461 278 444 368 313 363 589 4 3.1
MDC12  PA00901283L 69986 72866 786 627 508 704 356 763 9.6 6.3
MDC12  PA00901376L 72496 75529 476 795 265 521 695 764 7 7.2
MDC12  PA00901680L 74833 78492 639 835 540 484 800 820 10.2 7.9
MDC12  PA00901508L 78242 81653 2484 3491 3771 2080 3387 4574 61.5 52.6
K1F13  TA01791306L 394 3021 436 534 345 332 218 300 5.5 0.8
K1F13  TA01791183L 2937 5462 248 447 495 259 509 925 4.7 5.5
K1F13  TA01791596L 4956 7891 498 518 314 1040 907 1722 5.6 16.7
K1F13  TA01791158L 7704 10715 1611 1443 2068 467 3790 5574 30.8 51.4
K1F13  TA01791719L 9012 11941 1129 979 1064 1206 917 1061 17.9 13.9
K1F13  TA01791488L 11558 14157 266 243 237 223 246 302 1.8 0.3
K1F13  TA01791464L 13847 17400 145 221 184 224 256 293 0.5 0.3
K1F13  TA01791512L 16445 19112 158 178 183 219 179 212 0.3 -0.6
K1F13  TA01791695L 19010 21599 324 404 309 415 490 408 3.7 3.4
K1F13  TA01791409L 21491 24280 234 317 224 340 297 418 2 1.9
K1F13  TA01791361L 23611 26862 412 603 441 507 549 1060 6.5 7.9
K1F13  TA01791206L 26564 29855 501 791 640 910 820 1227 9.6 12.7
K1F13  TA01791435L 29336 32577 1081 1344 568 1428 1261 1569 16.7 20
K1F13  TA01791453L 31977 35304 824 707 369 1032 668 1243 9.4 12.6
K1F13  TA01791495L 34436 37864 1263 1810 1540 1216 1185 829 27.4 14.2
K1F13  TA01791553L 37399 41008 2089 2913 832 2246 2649 3294 35.5 42.2
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Expl  Exp2 Exp3 Expl  Exp2  Exp3
K1F13  TA01791724L 39327 41452 712 600 452 324 508 854 8.5 5.5
K1F13  TA01791277L 41105 43705 1878 1444 2112 1495 2498 3467 32.9 38.1
K1F13  TA01791223L 41642 44649 1373 1295 1203 1483 1464 2181 22.5 24.9
K1F13  TA01791584L 43989 47322 1503 1423 1191 2001 2168 2779 24.1 35.2
K1F13  TA01791470L 46981 50072 1037 1027 2506 2697 3321 3990 27.1 52.4
K1F13  TA01791166L 49931 53112 189 234 353 350 285 425 2 2
K1F13  TA01791187L 52676 56315 495 551 410 501 486 473 6.5 4.2
K1F13  TA01791633L 56020 59156 34329 45084 35523 16032 31828 25428 759.2 409.3
K1F13  TA01791156L 58664 61713 21988 73722 76362 24928 51402 60685 1138.2 768.7
K1F13  TA01791102L 61524 64940 437 488 558 479 555 607 6.6 5.2
K1F13  TA01791672L 64716 67562 129 213 231 313 306 334 0.6 1.4
K1F13  TA01791538L 66732 69943 163 162 200 231 208 340 0.3 0.4
K1F13  TA01791136L 69590 72269 143 291 216 174 206 312 1.1 -0.1
K1F13 TA01791618L 72058 74637 179 206 214 245 223 289 0.8 0.3
K1F13  TA01791458L 74339 77087 326 268 377 395 563 719 3.3 5.4
K1F13  TA01791353L 78669 81301 401 264 590 563 526 749 5.1 6.4
K1F13  TA01791417L 80151 82784 262 280 288 281 380 640 2.3 3.3
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Parental Fragment Restriction Putative identity AGl-code
clone enzyme

MWD22 PA02941178L Aval similar to unknown protein (gb | AAD46013.1) At5¢51150

PA02941448L Xhol similar to unknown protein (pir] | T00623) At5g51180

PA02941104L Fok1 similar to unknown protein(gb| AAD29711.1) At5g51230

PA02941582L NspV contains similarity to fertilization-independent seed 2 protein At5g51240

PA02941212L Accll AP2 domain transcription factor-like protein At5g51990

MSG15 PA01561784L Fok| AP2 domain transcription factor-like protein At5g51990

PA01561383L Ncol importin alpha subunit At5g52000

PA01561327L Alul unknown protein At5g52070

PA01561670L Mval similar to unknown protein (pir|] | S76150) At5g52110

MNC6 PA01831778L Fok| isp4 protein At5¢53510

PA01831746L Xbal isp4 protein At5g53510

PA01831440L Xbal heat shock transcription factor HSF30-like protein At5g53640

PA01831875L Fok| heat shock transcription factor HSF30-like protein At5g53640

PA01831455L Hindlll similar to unknown protein (gb | AAB63610.1) At5g53660

MRB17 PA01941458L Hindlll contains sililarity to pre-mRNA splicing factor At5g54520

PA01941192L Hindlll contains sililarity to pre-mRNA splicing factor At5g54520

PA01941741L Afal ankyrin-repeat-containing protein like At5g54610

MDA7 PA01260901L  Apall,Aval similar to unknown protein (pir| | T05056) At5g56060

PA01261851L Cfr10l,Haelll  unknown protein At5¢56100

PA01261613L  BamHI Atmyb103(gb | AAD40692.1) At5g56110

MCK7 PA02461473L Hindlll contains similarity to unknown protein (gb | AAF35955.1) At5g58190

PA02461417L Haelll unknown protein At5g58280

PA02461536L Hindlll similar to unknown protein(gh | AAF63134.1) At5g58340

PA02461704L Haelll, Xbal contains sililarity to GTP-binding protein CGPA At5g58370

PA02461815L Haelll,Hindlll contains sililarity to GTP-binding protein CGPA At5g58370

PA02461704L Haelll, Xbal serine/threonine protein kinase At5g58380

PA02461401L Msp serine/threonine protein kinase At5g58380

peroxidase At5g58390

PA02461683L Prull peroxidase At5g58390

MNC17 PA02171278L Bsp12861,Hinfl contains sililarity to serin protease At5g59110

PA02171226L Xhol serine protease-like protein At5g59130

PA02171114L Haelll serine/threonine protein kinase-like protein At5g59260

PA02171160L  Accl receptor-like protein kinase-like protein At5g59270

PA02171160L Spel unknown protein At5g59280

PA02171425L Aatll unknown protein At5g59280

MDC12 PA00901366L Clal,Spel unknown protein At5g63060

PA00901433L Fok| similar to unknown protein(gb | AAB60912.1) At5g63090

PA00901474L Sacll lipase/acylhydrolase-like protein At5g63170

PA00901376L Eco571 contains similarity to NOI protein At5g63270

Acil contains similarity to NOI protein At5g63270

PA00901508L Clal,NspV unknown protein At5g63300

MXK3 PA02591620L Hincll similar to unknown protein(gb | AAF03448.1) At5g64810

Pstl,Pvull unknown protein At5g64820

PA02591678L Mspl,Xhol similar to unknown protein(emb | CAB61744.1) At5g64850

PA02591114L Haelll unknown protein At5g64930

PA02591471L EcoRV similar to unknown protein(emb] CAB62602.1) At5g64950

PA02591240L Clal,Spel GTP binding protein-like At5g64990

PA02591716L Fbal,Pst| unknown protein At5g65030

PA02591853L TthHBS8I unknown protein At5g65030

similar to unknown protein(gh | AAF17687.1) At5g65040

K1F13 TA01791306L  Accll,EcoT141 similar to unknown protein(emb ] CAB62624.1) At5g66370

contains similarity to peroxysomal membrane carrier protein At5g66380

TA01791453L Xbal similar to unknown protein(pir] | T08412) At5g66480

Ball,EcoRV contains similarity to selenium-binding protein At5g66500

TA01791470L Dral unknown protein At5g66540

TA01791102L EcoRV strong similar to unknown protein(pir| | T02421) At5g66600
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3. DNA

@

MRNA

(b) RT-PCR DNA poly (A) +
RNA

(506,506 bp:At5g51990 451,264 bp:At5g52000 485,226 bp : At5g52110
344,344 bp:At5g56100 984,473 bp:At5g56110 659,41 bp:At5g58280 1621,1021 bp:At5g58370 1427,1427
bp:At5g58380 1320,951 bp:At5g58390 653,259 bp:At5g66540)
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PA02591716L ,PA00842137L,TA01511876L
(MXK3) (MJB24) (K9P8)

5 DNA @
MGRL 3 2
RNA DNA

29



30

MGRL

DNA

PA01541824L(MSF19),PA02591114L(MXK3)
,PA00912334L(MHJ24)

TA025814221L(K21L13)

&)

RNA DNA
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(A)
TA00712905L (K8K14 13623394:13624311)
(B)
cerl -P Ctrl -P
- - “
7 Myb
A) TA00712905L 5
Myb —related protein 33.3KD (K8K14.2)
(B) K8K14.2 cDNA RNA

K18K14.2 DNA
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4 DNA

2 1/2
parental clone ratio parental clone ratio
nam bw clone nam leal:-P/cont root: -P/cont nam bw clone nam leal:-P/cont __ root: -P/cont
K215 TA01421255L 1.38 2.88 F02015 FA03271188L 3.34 8.12
K215 TA01421555L 0.62 0.45 F02015 FA03271103L 0.56 0.30
K9P8 TA01511832L 3.64 4.14 MMN10 PA01801562L 3.22 0.24
K9P8 TA01511876L 1.22 2.92 MMN10 PA01801668L 0.28 0.43
K6A12 TA02681224L 0.87 0.25 MMN10 PA01801155L 2.37 1.02
MX122 PA01461802L 0.22 0.57 MMN10 PA01801249L 0.55 0.48
MX122 PA01461303L 1.38 3.87 MMN10 PA01801328L 1.20 3.36
MX122 PA01461833L 1.03 2.87 MUF9 PA01281409L 2.13 3.95
K3K7 TA02051821L 2.55 0.55 MUF9 PA01281165L 0.22 0.62
K3K7 TA02051788L 2.11 3.27 MUF9 PA01281533L 0.47 0.39
K3K7 TA02051503L 0.28 2.63 MAE1 PA01911256L 1.41 2.21
MSG15 PA01561413L 0.44 0.42 MAE1 PA01911615L 1.48 3.78
MSG15 PA01561543L 1.22 2.95 MSL3 PA01001545L 0.39 0.69
K24M7 TA02661115L 2.14 0.09 MFB13 PA01021290L 1.90 2.03
FO6NO7 FA032401089L 0.34 0.62 MFB13 PA01021487L 0.39 0.82
FO6NO7 FA03241326L 0.33 2.14 MFB13 PA01021377L 4.52 0.94
FOBNO7 FA032401133L 2.96 1.31 K11J9 TA01640860L 3.10 0.36
FO6NO7 FA032400983L 0.97 0.37 K11J9 TA01641146L 0.78 0.39
MXC20 PA00800110 1.03 2.99 K22G18 TA02891193L 1.62 2.21
MXC20 PA00800445 0.67 0.31 MTG10 PA01861142L 0.45 0.45
MFH8 PA03531637L 0.51 0.38 MMT9 PA02261342L 0.22 0.64
MYN8 PA02421341L 8.29 1.03 MMT9 PA02261424L 3.09 0.51
MYN8 PA02421703L 5.32 1.68 MRG21 PA02651703L 5.37 3.34
MNC6 PA01831265L 0.42 0.94 MQB2 PA01041187L 1.02 0.43
MNC6 PA01831431L 0.38 0.28 MQB2 PA01041245L 0.43 0.27
MNC6 PA01831857L 0.42 1.08 MQB2 PA01041460L 5.64 0.20
K19pP17 TA00672329L 6.01 0.66 MQB2 PA01041369L 0.65 2.22
MJP23 PA02101649L 0.70 0.29 MQB2 PA01041409L 0.29 0.46
K18G13 TA01591689L 3.36 0.84 MBM17 PA02341361L 3.52 3.22
MDK4 PA01391124L 3.73 0.88 MBM17 PA02341537L 0.65 0.25
MDK4 PA01391403L 4.26 1.08 MBM17 PA02341163L 3.40 1.25
F24B18 FA03911706L 0.41 2.19 MBM17 PA02341562L 1.17 0.34
F24B18 FA03911337L 0.25 0.11 MHJI24 PA00912334L 3.26 0.25
F24B18 FA03911276L 0.36 0.87 MHJI24 PA00912367L 1.26 0.48
K13P22 TA02191523L 0.47 1.66 MHJ24 PA00912323L 1.07 2.27
MCO15 PA01251204L 6.14 1.53 MHJI24 PA00912413L 0.63 5.75
MTE17 PA01601682L 1.27 0.30 MHJI24 PA00912258L 3.38 2.41
MDF20 PA01081652L 6.87 2.13 T12B11 UA03430302L 1.24 0.46
MYN21 PA03901332L 0.24 0.41 MXK3 PA02591279L 0.34 1.55
MDA7 PA01261992L 3.51 6.36 MXK3 PA02591678L 0.30 0.69
MDA7 PA01261955L 5.03 5.64 MXK3 PA02591647L 1.20 2.26
MDA7 PA01261973L 0.90 4.92 MXK3 PA02591114L 2.87 0.24
MDA7 PA01261432L 0.12 2.10 MXK3 PA02591716L 2.39 5.20
MDA7 PA01261616L 1.13 2.04 F15005 FA03830461L 0.45 0.27
MDA7 PA01261674L 1.46 2.35 MQN23 PA01621228L 1.35 0.39
MDA7 PA01261856L 0.28 0.73 MQN23 PA01621356L 1.56 0.49
K24C02 TA03170993L 0.43 0.77 K21L13 TA02581644L 2.53 1.10
K24C01 TA03171284L 0.34 0.92 K21L13 TA02581151L 1.72 2.30
MXK23 PA04060331L 0.27 0.64 K21L13 TA02581628L 0.62 2.43
MCD7 PA01011383L 3.76 1.61 K21L13 TA02581593L 1.55 2.79
MCD7 PA01011155L 2.05 0.38 MPA24 PA01121386L 1.01 2.94
MKN22 PA02071476L 1.42 3.86 MPA24 PA01121339L 1.14 0.37
MKN22 PA02071295L 1.25 0.42 K14B20 TA02491278L 0.25 0.30
MIk19 PA01091469L 0.86 0.48 K14B20 TA02491441L 1.60 2.53
MIk19 PA01091654L 1.68 0.22 K2A18 TA01351827L 2.12 0.85
MIk19 PA01091532L 0.49 0.61 K2A18 TA01351501L 3.37 1.44
MIk19 PA01091739L 1.71 0.34 K2A18 TA01351844L 2.62 1.22
MHM17 PA00832627L 0.93 2.74 K2A18 TA01351418L 0.44 0.29
MUL3 PA00632990L 0.87 2.65 K1L20 TA02501170L 0.30 0.62
MUL3 PA00632938L 1.40 0.31 K1L20 TA02501392L 1.08 0.43
MJB24 PA00842112L 0.30 1.37 K1F13 TA01791596L 0.90 5.01
MJB24 PA00842589L 0.32 0.50 K1F13 TA01791158L 0.58 2.74
MSF19 PA01541824L 4.39 0.14 K1F13 TA01791435L 0.21 1.22
MJB24 PA00842137L 4.77 4.92 K1F13 TA01791495L 3.81 0.94
MSF19 PA01541549L 0.90 0.48 K1F13 TA01791277L 0.46 0.24
MUA2 PA00622344L 0.81 0.36 K1F13 TA01791156L 2.48 1.05
MUA2 PA00622280L 0.69 5.74 K1F13 TA01791353L 5.11 0.90
MUA2 PA00622158L 2.08 1.01 MSN2 PA02251617L 0.37 2.55
MUA2 PA00622148L 1.61 0.32 MuD21 PA01361316L 0.86 4.06
MRI1 PA01551176L 0.41 1.98 K8A10 TA03640908L 3.09 0.64
MTI120 PA01341702L 0.57 0.49 K8A10 TA03641006 1.45 0.14
K21L19 TA02851195L 0.73 0.43 K8A10 TA03641173L 0.52 0.11
MCK7 PA02461474L 0.19 0.89 K21H1 TA02671531L 0.33 2.09
MCK7 PA02461417L 3.76 0.74 K21H1 TA02671180L 2.66 0.33
MCK7 PA02461536L 3.30 2.04 K8K14 TA00712905L 2.02 5.08
MQJ2 PA03711102L 0.64 0.42 K8K14 TA00712838L 0.45 0.41
MQJ2 PA03711131L 3.22 1.79 K8K14 TA00712942L 0.61 0.49
MQJ2 PA03711271L 1.11 2.64 K8K14 TA00712983L 0.32 0.91
MZN1 PA02861509L 0.84 2.18 K8K14 TA00712987L 0.64 2.08
MZN1 PA02861265L 2.01 2.77 K8K14 TA00712642L 1.05 3.75
MZN1 PA02861663L 0.89 0.44 K8K14 TA00712765L 1.84 2.54
K19M22 TA02181404L 0.31 0.85 K8K14 TA00712727L 0.49 0.69
K19M22 TA02181301L 2.54 1.11 K919 TA01741136L 0.93 2.01
K18B18 TA03081458L 1.11 0.12 K919 TA01741561L 0.98 2.77
MNC17 PA02171395L 0.33 0.67 K919 TA01741877L 0.74 2.07
MNC17 PA02171367L 0.70 0.36 K919 TA01741629L 0.51 0.10
MNC17 PA02171125L 0.74 0.24
MNC17 PA02171414L 0.31 1.28
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5. DNA 5 6.8Mb
Kazusa MIPS EST cont cont
MWJ3 PA01891617 o o o 0.81 0.55 2.24 2.85  transposon(pol polyprotein)
MUL3 PA00632872 o o o 1.35 1.89 4.63 4.59  transposon(pol polyprotein)41576-45388
MRI1 PA01551451 o > o 211 2.03 6.44 5.02 13819-14625 annote(AV533941)
MPA24  PA01121630 o > o 1.70 2.36 0.56 0.93  AX557722 AY050444 MPA24.4
MNC6 PA01831862 < < o 1.29 1.30 2.37 0.70  annote AV523663 hit
K18G13  TA01591485 < > o 1.44 1.13 3.20 1.47  AY039867 hit
MUL3 PA00632963 =< > o 0.58 0.84 3.15 3.47 At5957120 257b
MQN23  PA01621541 =< =< o 1.14 1.41 2.11 3.15 pseudo AV548356 133b
MQN23  PA01621627 < > o 1.52 1.77 7.36 3.59  A1998078
MQN23  PA01621288 =< > o 2.76 5.31 9.76 12.10  AV548618 At5g65210
MPA24  PA01121803 < < o 4,77 4.15 11.89 5.42 1AA9 exon (U18411)?
K8K14  TA00712843 < < o 0.53 0.63 1.33 2.88  K8K14.18 exon 780b
MPA24  PA01121315 o < < 1.31 2.26 1.87 128 2
MQN23  PA01621566 o < < 0.93 0.64 211 2.84  mIPS  annote
MQN23  PA01621512 o > < 1.94 1.49 8.61 6.40  MQN23.9 At5g10050?
MYN8 PA02421607 < < < 1.52 0.91 2.55 0.94
K13P22  TA02191323 < < >< 1.81 2.76 0.55 0.36
K13P22  TA02191818 < < < 1.71 2.65 0.46 0.92
MCO15 PA01251334 < < < 8.01 4.82 9.45 12.78
MUL3 PA00632751 < < < 0.76 0.71 1.25 2.24
MUL3 PA00632687 < < < 1.07 2.25 4.72 4.52
K8A10  TA03641489 < < < 14.31 9.68 1.58 1.16
Kazusa KAOS( ) MIPS MATDB EST NCBI EST EST o
EST
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2 (Takayama  2000a Takayama 2000b Mayfield
Preuss 2000)

EST DNA Brassica oleracea
B.oleracea
(Jod.D 2002) 87% (Cavell
1998)
DNA
B.oleracea
(Bennetzen Ma 2003) Brussels sproupts
Fulton (2002) mRNA EST
EST CcDNA
1025
EST 12,028
EST CcDNA
(Sasaki  2000)
(silique) - -
(Asamizu  2000)
1) MRNA
@
(Meinke  1998) : Takii Seed,
Kyoto,Japan
(Preuss 1993 Twell 1998
Sander 1999 MayField Preuss 2000 3% 0.8 %
Shimizu Okada 2000 Wilson 2001) MS (pH 5.8)
3
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-80 RNA
Poly(A) + RNA

(2) Brassica oleracea

B. oleracea var. gemmifera (Bru

ssels sproupts) (
)
(AL) (AF) Takada (2001)
mRNA AF
B.oleracea 4, 6 7 -diamidino-2-phenyl
indole (DAPI:Watanabe 1991)
3
(@0 [BAL and
BP1 4 5mm] 2 [BA2 and
BP2 : 6 7 mm] [BA3 and
BP3 : >10 mm]) (BL)
MRNA Watanabe  (1999)
2) CcDNA
(1) DNA
Sasaki  (2000)
EST (Asamizu  2000)
cDNA 50 % 2,880
CcDNA 2
(Asamizu  2000)
A DNA(10
ng/pl) 96
Sasaki
(2001)

36

(2) DNA

50 15 1
DNA
50 14
0.2><SSC 55 15

1
©))
CcDNA
(C)))
(RSV:relative signal
value)
RSV=(SV/=SV) x 10°
3) EST

NCBI (http:

/www._nchi.nlm.nih_gov) The |Institute for

Genomic Research TIGR http:// www.igr.

Org /tdb /e2kl/ athl/ athl. shtml) MIPS(http:

//mips.gsf.de/proj/thal/db/ index. html)
Database for Arabidopsis Research and Tools

DART http: //biochem. agr.

nagoyau. ac.jp

/atgenome/index_noframe. php3)

4) RT-PCR PCR

RT-PCR Watanabe (2000)

poly (A)* RNA  First-Strand cDNA synthesis kit

(Amersham) 1 cDNA Notl-dT
RT-PCR PCR ExTaq(Takara)
(95 60 2 72 2 ) 25
30 72 5



PCR
MinElute Gel Extraction kit
(Qiagen)
310

Sequencer PE Biosystems, Foster City,CA,USA)

1) mRNA
CDNA
mRNA
CDNA
0.1>SSC
65 30
CDNA
Mathiola.
incana
55

1><S8SC 0.5>SSC 0.1><SSC 15 <2

mRNA

9 0.5%SSC
55 5 x2
RSV

+2

44 %(1,261 )

56

( 10)
0.5><SSC 55 15
CDNA
( 11)
2)
B.oleracea
3 2
B. oleracea MRNA
CcDNA
RSV
6 10 10
6
99
3.4% 6 10 61
10 81
10
61 2.1% ( 6)
3)
99
Tree &View: Eisen 1998

BP1,BP2,BP3,BL)

4

12
CDNA

Cluster-lla BA1

CDNA
BA3

12,

CDNA

RSV

<2

RSV

(BA1,BA2,BA3,

Cluster-la

BA2

Cluster-ll1la

27

BA2

21

15 %
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4) cDNA
RT-PCR

25 CDNA

(Cluster-la 3
9 )

RT-PCR ( 13)

Ila 13 Illa

(KAOS)

poly (A)" RNA B.
oleracea (BA1,BA2,BA3) (BP3)
(8L)

(AF) (AL)
poly (A)* RNA

25 19 AF

RT-PCR 6
(32 %) ( 13)
CDNA

B. oleracea 87 %

(Cavell 1998)

RT-PCR cDNA
RT-PCR 6
( )
#2804
85.4 % Cavell
(1998) (87 %)
cDNA

38

B. oleracea  poly (A)" RNA

PCR
(
)
B.oleracea
87 %(Cavell  1998)
B. oleracea
Cluster-1la
4 #1196 XTH3

(Endoxyloglucan transtferase 3)
XTH

(Nishitani
Tominaga 1992 Nishitani 1997 Campbell  Braam

1998 Yokoyama  Nishitani 2000) XH73

(Yokoyama  Nishitani 2001) XHT3
(Ariizumi 2001) #2804 lipid
transfer protein LTP
15 LTP
(Arondel  2000) #2804 insitu

(Rubinelli 1998) Cluster-lla
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#1882 oleosin-like protein (GRP20:
glycine-rich protein) anther-specific
protein (Kim Chung 1997 Mayfield 2001)

oleosin-domain

GRP
(Mayfield 2001) Cluster-Illa
#350 11

polygalacturonase(PGA) PGA4

(Torki
1999) #1244  LIK-domain

(Dawid  1995) #1244

T-DNA
(Meissner 1999 Tissier 1999)

(Alonso-Blanco 1999)

CDNA
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TE-02 = e
10 MRNA CDNA (0.5%
SSC,55 ,15min >=<2) +
1 >
/ x<1/5
1Er03  1E-02 1. TE+01 1TE+02 1 EH03 . Tomato
Arabidopsis
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HE-O3
11
MRNA CDNA
(0.5%=SSC,55 ,15min><2)
5 1/5

41



12
mRNA
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5000
2500

1000
5
250
100
0

BR3

Leaf
BEP3
EP2

Signal intensity

BP1
BA2

Cluster- llla

Clone number

2 Cluster- lla

® Clone number
2096
225
2239
1033
2749
62
1882
2512
1158
2390
2946
2504
a02
1213
711
2714
650
645
1673
1586
554

Cluster- 12

Clone number
25

2272

1196

139

Bl

99
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6.
Signal ratio of reproductive organ Anther
to leaf stage 1 stage 2 stage 3
6.0 <Anther(pistil)/Leaf 10 24 17 20
10<Anther(pistil)/Leaf 30 23 28
7
BAL/BP1 1 (  4-5mm)  BA2/BP2 2 ( 6-7 mm)  BA3/BP3
( >10 mm) BL
Signal intensity
Clone number BAl BA2 BA3 BP1 BP2 BP3 Leaf  Accession no. Annotation
Cluster-la
#25  126.1 438.4 344 432 204 724 233 AV533195 Extracellular superoxidase dismutase
#2272 54.1 89.0 7.7 2.1 2.3 1.9 52 AV532640 Dessication-related protein
#1196  50.7 132.1 4.0 1.0 0.9 0.9 2.6 AV533459 Endoxyloglucan transferase
#739  13.0 164.3 96.6 74 8.0 6.2 7.5 AV531861 Aspartic protease
Cluster-l1a
#2056  862.5 666.8 71.9 4.8 23 2.6 9.2 AV531300 ATA20
#225 9234 497.4 38.6 9.4 8.0 9.5 10.4 AV531027 GTPase activating protein
#2239 182.0 98.4 28.6 3.0 3.1 4.0 6.9 AV531918 Putative NAM protein
#1039 687.9 429.1 112.3 16.8 16.5 22.1 12.6 AV532060 ATA20
#2745 1882 124.1 52.6 17.1 18.0 15.4 154 AV531048 Dessication-related protein
#562  66.1 44.0 19.4 29 3.5 4.7 4.5 AVS532673 ABC transporter-like protein
#1882 1577 121.7 36.7 32.1 36.6 235 11.6 AV532617 Oleosin
#2812 439.1 473.4 71.7 234 8.2 315 9.2 AV532731 ATA20
#1158  30.7 359 2.0 1.1 0.7 1.2 2.6 AVS531666 Proline-rich protein
#2390 393.5 131.8 21.4 8.5 9.0 12.2 58 AV532252 unknown protein
#946 2579 80.1 19.0 3.1 2.6 3.6 49 AV531283  Anthrgnilate N-hydroxycinnamoyl benzoyltransfer
#2804 4153.0 1264.0 20.8 18.0 4.9 16.5 16.4 AV530826 Lipid transfer protein
#502  1797.0 541.1 18.9 19.0 233 24.6 15.0 AV532643 Invertase inhibitor homolog
#1213 237.1 63.3 7.6 4.4 38 6.0 54 AV530440 Cysteine endopeptidase 1
#711  2293.0 854.7 106.3 151.0 243.0 164.6 65.5 AV532563 Histone H2A
#2714 4342 37.8 232 17.0 12.8 14.3 10.4 AV530749 B-ketoacyl-CoA synthase
#680  89.3 18.8 11.5 5.8 9.5 9.8 8.2 AV532294 Quinone oxidoreductase
#645 625 15.9 18.1 8.7 9.5 15.5 4.6 AV531071 Putative GDSL motif lipase
#1673 1014 343 18.7 17.8 13.1 13.5 9.9 AV532916 ATP dependent transmembrane transporter protein
#1586  51.2 22.2 14.2 83 55 8.4 5.0 AV533481 unknown protein
#554  175.0 77.2 414 26.0 32.0 25.4 53 AV530726 Putative protein
Cluster-111a
#625 10.2 28.7 290.9 43 32 5.1 6.5 AV533341 Galactose oxidase
#263 12.4 25.7 312.7 33 3.5 5.7 6.6 AV532925 Exopolygalacturonase
#2362 5.5 39.0 3493 23 2.7 3.7 2.4 AV532678 Putative pectin methylesterase
#1936 153 58.8 527.8 6.0 39 7.1 75 AV531205 Putative pectin methylesterase
#1575 9.5 64.9 822.3 2.8 29 4.5 29 AVS530962 Pectinesterase
#890  28.7 50.2 746.9 23 2.3 3.1 6.3 AV532213 Putative pollen specific protein
#2295 109 50.1 305.7 34 32 52 34 AV530964 Pectin methyl-esterase-like protein
#2336 422 338.0 2435.0 4.6 35 6.5 54 AV533514 polygalacturonase(PGA3)
#350 104 103.3 841.1 2.4 2.6 2.0 3.0 AV532315 Exopolygalacturonase
#1051 115 17.5 168.3 5.1 7.8 7.7 6.4 AVS521862 Glutamine-dependent asparagine synthetase
#508 9.5 16.3 127.0 4.1 5.4 5.7 6.1 AV537361 Glutamine-dependent asparagine synthetase
#1696 15.9 43.8 351.0 12.5 6.1 11.7 52 AV531298 Pectin methyl esterase
#2507 303 85.8 661.7 14.8 14.6 17.9 23.8 AV531612  Pollen allergen (Ole e 5¢)
#2092 9.3 28.2 208.9 6.0 43 9.4 4.8 AV532719 Putative protein
#256 114 27.8 203.1 42 43 73 5.7 AV531293 Exopolygalacturonase
#1007 18.8 27.6 373.6 7.0 10.6 10.7 10.3  AV531558 Pollen allergen (Ole e )
#600 73 12.1 146.7 6.4 58 8.1 53 AV540384 putative(stomatin-like)
#1093 34 19.7 428.6 1.9 2.1 19 3.6 AV530346 Pectinesterase
#951 55 12.1 433.7 1.2 1.8 22 34 AV532491 No annotation
#1875 19.5 112.5 560.0 153 13.1 15.8 13.0 AV530928 Hypothetical protein
#49 221 104.0 536.7 319 27.1 292 16.0 AV531876 Unknown protein
#312 142 143.8 608.2 4.4 59 35 5.8 AV530298 ABA-inducible protein-like protein
#1205 7.4 9.9 60.0 6.2 7.2 10.7 6.3 AVS522557 Sucrose transport protein SUC1
#182 9.8 242 130.0 12.2 123 23.0 12.1 AV521964  Sucrose transport protein SUC1
#1244 103 14.1 94.6 5.5 53 10.1 6.7 AV530706 Putative LIM domain protein
#2354 242 335 483.2 50.8 47.7 79.2 233 AV530742 Agp6
#1886 10.5 389 97.6 2.1 1.9 2.2 3.3 AV533447 Unknown protein

43



1. olemaces AL rhyrlicnine

DAl DA Hai BIG OL AF AL

dessication-related protein
aspartic protease

GDSL motif lipase
eyslzine endopeplidase |
lipid transfer protein

transcription factor L2LIM domain

Positive control (V-ATPase)

13 CDNA RT-PCR
BAL (  4-5mm) BA2 2 (  6-7mm) BA3/BP3
( >10mm) BL AF AL
Notd-dT CDNA RT-PCR

Vacuole ATPase



(Schmidt  Schikora 2001)
50 M

(L6pez-Bucio 2002)

(Hirsch 1999 Baldwin 2001

Richardson 2001)

Narang (2000)

) 36

(Col-0)
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EST
CDNA

1
SASSC
247 ( 8)
248

2)

MS (Murashige
Skoog1962) (KH,PO,) 100 paM

2 % 0.8 % (Wako,

Tokyo, Japan) pH 5.8

121 5 ) vy

2 Eiken,Tokyo, Japan
40 ml
1mM

45



1 cm
10
10

10 12
35 pmol m2s? 22 ( )

Micropore #1530-3 (3 M, St.Paul,MN ,USA)

3)
Col 3
4
1) 247
247
(KH,P0,:100 paM)
C 9
35
45 % 109/242:
5 35
19
Duff
1989
95 % 220/232: 8
C 9

46

2)
JA18,JA31,JA34,JA38,JA44,JA62 ,JA63,JA69,
JA8, JA90,JA156,JA288 35
JA69
JAB3 2
( 15
JA9,JA215,JA231,JA240 ( 16)
8

(JA44,JA62,JA63,JA69,JA83,JA215,JA231,JA242)
(KH,P0,:100 paM)
(KH,PO,:1 mM)
90 (60 ,24 )
¢ 14

JA242
2 JA62 JAG3 6.5 7.8
JA44,IA69,JA83
30% JA215,JA231
JAG2 JA63

JA215
¢ 16)

JA231
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JA69
JA83 ( 15 (Bates Lynch 1996 Narang 2000)

JA215  JA231

(¢ 16)

Yan(2001)
(Phaseorus)
RIL(recombinant inbred line)
QTL
DNA QTL
e-QTL

(Morgante  Salamini 2003 Bhalerao  2003)
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A accession nam ABRG JA accession nam AERG Jé accession na ABRG
Jal Aa-0 C5934 Jatzz Kin-0 o51272 JAZ39 Tv—0 C51572
JazZ Ae-0 SE938 JA123 KI-0 SE1274 JAzZ40 Uk—-2 CE1578
JA3 k=1 CS5938 JA1z4 KI-5 CGS51284 JAzZ41 Uk—3 GS16576
JAS Am-0 JA125 Kn-0 S51286 JAZ242 Uk—4 o51580
JAG An-1 CE044 JA126 Ko-3 JAZ243 an-0 CE1524
JA7 Aneg—1 GE960 Ja127 Ko-4 JAZ44 Wi-0 GS1582
JAg Ba-1 C5952 JAa1ze Kr-0 S51296 JAZ45 Wa—1 C51586
JAag Bay-0 CE954 JA130 Kro-0 CE1200 JAZ45 W= cE1528
JAa10 Bch-1 CGS5956 JA13E1 La-1 GS51302 JAzZ47 Wo-2 GS1590
JAa1l Bd-0 C5962 JAa1az S51304 JAZ48 Wil-1 C51594
JAa12 Be-0 CE964 JA134 CE132082 JAZ240 Wil-2 CE1598
JA14 Bla-1 GS5970 JA135 CS51312 JAZE0 Wil-3 GS1598
JATS Bla-10 5982 JA136 51314 JA2E51 Wi-0 51630
JA1E Bla-12 CEo986 JA137 cE1318 JA252 Wis—0 CE1802
JA17 Bla-14 CS5988 JAat140 CGS1336 JAZES Wi—1 CGS1604
JA18 Elh-1 51030 JAa141 51338 JA254 Wt—2 51608
JAZ0 Bor-0 JA142 CE1344 JAZEE Wt—32 cE1608
Jaz1 Br-0 C5994 JA143 CGS51346 JAZEG Wi—d GS1610
JAZ2 B=-1 CS5996 AEET) GS51360 JAZET Wi—5 CGS1612
JAZ3 Bz-5 51000 JA145 o51352 JAZEY #-0 CS51616
JAaz24 Bsch-0 cE1002 JA1456 Lz-0 CE1364 JAZE1 Moo=l CE1620
JAZE Bu-0 CGS1006 JA147 Ma-0 GS51366 JAZG2 o-0 CGS1622
JAZE Bu-2 o51008 JAal4s Map—0 JA2G4 Z0-0 CS1626
JA27 Bu-3 cGs1010 JA150 Me-0 CGS1364 JAZES =2 GS046
JA28 Bu-4 cE1012 JA151 Mh-0 CE1368 JAZET Boch-2 CEo58
JAZ9 Bu-5 CS51014 JA152 tMh-1 CGS51368 JAZGS Boh-4 GS960
JA30 Bu-2 o5l1022 JA153 Mir—0 o51378 JAZEY Be—1 CS966
JA31 Bu-11 CE1024 JA154 Mnz-0 CE1370 JA270 Bla-2 CE972
JA32 Bu-13 CGS1026 JA165 Mr-0 CS51372 JAz71 Bla-3 GS974
JA33 Bu-14 o51032 JA1EE Mrk-0 T51374 JA272 Bla-4 C5976
JAa3d Bu-14a JA157 Ms-0 CE1378 JA273 Bla-5 cEo7E
JA3E Bu-15 CS51034 JA165 Mt-0 GS1380 JAZT4 Ela-11 GS59584
JA3E Bu-17 S51036 JAa159 ww—0 S51386 JAZTE Bs—2 o5998
JA3T Bu-19 CE1040 JA160 Mz-0 CE1382 JA27T Bsch-2 CE1004
JA3E Bu-20 CS51042 JAa162 Mc-1 CGS51388 JAZT9 Bu-—6 GS1016
JA39 Bu-21 CS51044 JAala3 MNd-0 S51380 JAZE0 Bu-7 os51018
JAa40 Bu-22 CE1048 JA164 Mig-0 CE1392 JA221 Bu-2 cE1020
Jad1 Bu-23 CS1048 JA165 Mo-0 CGS51394 JAZEZ Bu-18 51038
JAd2 Bu-24 51080 JA1EE Mok-0 51398 JA283 Ta—1

JAa3 Bu-25 CE1062 JA167 Mok-1 CE1400 JAzZE4 Chi-1 CE1074
NELE] Bur— CGS1028 JA168 Mok-2 G51402 JAZES Chi-2 51076
JAd8 Zal-0 51062 JA169 Mok-3 51404 JAZBE To-2 51088
JA49 Can-0 CE1064 JA170 Mok-4 JA287 Co-32 cE1028
JA51 Gha-0 CGS1068 JA172 Mwy—00 CGS1408 JAZES Go-4 GS1080
JAS3 Thi- 51072 JA173 Ob-0 51418 JAZ289 Db—1 51102
JAGE Cit-0 cE1020 JA174 Ob-1 CE1420 JA290 Db—2 CE1104
JAGG Gl-0 G51082 JA175 Ob-2 GS51422 JAazZaq Dra—1 Cs1118
JAST Zo-1 51084 JA176 2ld-1 514268

JA5E Col-0 A1 77 Old-2 CE1428

JaG1 Da-0 CG51088 JA178 Or-0 CGS51432

JAG2 Db-0 S51100 JA179 Ost-0 G51430

JAG3 Di-0 51108 JA180 Dve—0 51434

JAG4 Di-1 cE1108 JA181 Ow-0 CE14368

JAGE Di-2 51110 JA1gz Fa-1 GS51438

JAGE Do-0 51112 JAa1a4 Per-1 51444

JAGT Dr-0 CE1114 JA185 Per-2 CE1448

JAGE Dra—0 CGS1116 JA186 Fer-3 GS1460

JAGY Edi-0 51122 JA187 P{-0 51452

JA70 Ei-2 CE1124 JAa188 Pi-0 CE14654

JA71 Eil-0 GS51132 JA1E9 Fla-0 GS1468

JAT2 El-0 51134 JA190 Prn-0 51468

JAT3 En-2 cE1138 JA191 Po-1 CE1472

JAT4 Ep-0 51140 Ja1az Foeg-0 G51476

JATS Er-0 G51142 JA193 Pr-0 G51474

JA7e Est-0 CE1148 JA194 Pt-0 CE1478

JAT9 Et-0 GS51162 JAa195 Fa-0 CGS1480

JAB0 Fe-1 G51154 JA195 Rak-2 G51484

Jag1 Fi-0 CE11688 JA197 Rd-0 CE1482

JAEZ Fl-1 GS1160 JAa19s5 Ri-0 G51482

JAB3 Fl-2 JA199 Fon-0 c51488

JAagd For— JAZ00 Fou-0

JAES Fr-2 CGS1168 JAazal R=ch-0 51480

JABG Fr— G51174 JAzZ02 Rzch-4 G51494

JAg7 Ga-2 cE1182 JAZ03 Fu-0 CE1498

JAES Gid-1 GS51184 JAZ05 Sah-0 GS18500

JAB9 Ge-0 C51188 JAZ06 Sap-0 C51508

JA90 Ge-1 C51188 JAz07 Sav-0 C51614

Jaa1 Ge-2 51180 Jazog Se-0 CG51502

JAg2 Gie—0 C51192 JAZ09 Sei-0 C51504

JA93 Ga-0 CE51194 JAZ211 sf-0

JAg4 Ga-1 JAZ212 s1-1 CE1812

JA95 Gr-1 cE1198 JA213 s5f-2 CE1516

JA36 Gre-0 GS1210 JAZ14 Se-1 G51618

JA9T Go-0 cE1212 JAZ1E Se-2 GE1520

JAZE Giy-0 o51216 JAZ1E Sh-0 o51522

A9 Ha-0 cE1218 JA217 Si-0 CE1524

JA&100  Hau-0 GS1220 JAZ1E So-0

JAa104  HI-0 o51228 JAaz220 Sp-0 S51530

JA105 HI-2 CE1220 JA222 st-0 CE1534

JAa106  HI-3 GS51232 JAZZE Su-0 CGS1540

JA107  Hm-0 JA22G Sue-0

JA108  Hn-0 CE1234 JA227 Sw-0

JA109  He-0O GS1236 JAZZE Sw-0

JA111 (I=-0 51240 JA231 Ts-2 51554

JA114 0 J1-1 CE1248 JA232 Te-3 CE1566

JA115 dm-0 GS51268 JAZ34 T=-0 CGS1860

JAT16 JIm-1 51260 JA235 T=-7 51562

JA117 0 Ka-0 CE12668 JAZ36 Tsu-0 CE1564

JA119 Kas—1 CE1264 JA237 Tu-1 CE1568

JA&120 Kb-0O CS51268 JAZEE Tul-0 CGS1670
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Control (KH2P04:1mM) lowP1 (KH2P04:100 M)

65 days after seeding ~_ —

15

65 JA69  JA83 ( )

50
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Control (KH2PO4:1mM) Low P1 KH2PO4:100uM

16
JA215
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2 Hammond  (2003)

- - 2.5

Wu  (2003)

DNA
DNA

72 2 1,835
(Somerville 1999 Schaffer 2000) Girke
2000 EST 2,600

AtPT2 AtPT2
Deshikan  (2001) PHO84(Bun-Ya 1991)

(Muchhal 1996)
(Okumura 1998
Mudge 2002)

Shenk 2000 Sasaki 2000
Seki (2002) cDNA PHO (PHO regulon)

(Bun-Ya 1991  Lenburg

0~ sheal996 Abel 2002 2003) PHO
(PHO84) (PHO5)
Wang  (2001) PHO84 PHO5
(
) 1,280 PHO5
(PHO2, PHO4, PHOSI)
Thimm  (2001) (PHO80, PHO85)

(PHO80)/

DNA (PHO85)

(PHO5)
PHO4 PHO5

(Hammond 2003 Wu 2003)

52



(PHO8I)  PHO80/PHOS5 PHO4

PHOZ PHO4  PHO5

PHO5
(Ogawa 2000)

(Abel 2002 2003)
CcDNA
DNA EST 12028
(Asamizu  2000) CDNA
Agilent (Palo Alto,CA,USA) 22K

22064
87 %)
Oligo 22K

5=
DNA

(Hughes  2001)

1) cDNA

12,028
Asamizu 2000

Agilent Arabidopsis 2

60mer

2 DNA

web

CcDNA
Sasaki  (2000)

56

biomeck2000
(Beckman) 384 12>
8cm BioDyne A(Pall) 4608
384 =12
ADNA 1 kb
fragment Takara 48 Human TFR 1 kb
fragment (Takara) 16 oestrogen-

related receptor y (Gen Bank accession No. AF
058291: KIAA0832: http: //www. Kazusa. or.
jp/huge) hCLOCK(Gen Bank accession
No.AB002332.1:KI1AA0334:http://www.Kazusa.or.

jp/huge) 3 4

Agilent
Arabidopsis 2 0ligo22K (Agilent
Technology)

21,500 (http://www.chem.agilent.com/)

2)

MS
(Murashige  Skoog 1962) 2 % pH
5.8 200 ml

(M-225:Hakuyo Glass,Tokyo,Japan ) 40 ml
(121 15 )
10 4
22 40 pmol m2st 12
( )
1P-8900 EYLA,Tokyo,Japan
(100 rpm) ( 17

3)

29

53



(U-3000:

Hitachi, Tokyo,Japan) 10
3
4)
21
KH,PO, 10 M
MS 24 48 T2
8
-80

5) poly (A)+ RNA
RNA
RNeasy Plant mini kit(Qiagen)

poly (A)+ RNA Oligotex dT-30Super

(Takara)
6) cDNA

100 ng poly (A)+ RNA  ThermoScript RT-PCR
kit(Invitrogen) oligo(dT)

5
pici [o-¥P1dCTP dNTP
PCR purification kit(Qiagen)

2500TR(
)
3 1
3 5 pg/filter
poly (dA),;(Takara)
(Church  Gillbert 1986) 55 12
98 5

54

55 18
63
2><SSC 1=<SSC 15 0.1><SSC
15 =2
7
(Fuji film)
Strom830 Amersham 25 pam

Array Vision ImagingRes,Ontario,Canada
Excel Micro
Soft,WA,USA

(raw data) DNA DNA

(RSV)

RSV = rawdata back ground value /median

PCR

AGI hit
9764
Gene Spring Silicon Genetics,

RoadWood City,CA,USA

8) 22K

RNA 0.5 pag Low RNA Input
Agilent Technologies
Cyanine 3-CTP Cyanine 5-CTP
(Perkin-Elmer/NEN, Boston,MA,USA)

CRNA 1 g

Agilent



9) 22K
Feature Extraction ver.6.
Micro Soft

1.1(Agilent) Excel

Agilent DNA

(Uniformity Outlier)
21387

Aquity2.0 (Axon Union City,CA,USA),
MicroArray Analyzer(TREBAX) Batch

Learning-SOM Kanaya 2001

10)
(cont, 6, 12, 24, 48, 72 )

50 mM Tris [pH 7.5], 10 mM B-ME, 1 mM
phenylImethansulfonylfluoride :PMSF 1 g/ml

8000 rpm>=<15min 4

(Biorad) SDS
SDS 10 pg
Leamml1(1970) SDS-PAGE

BE-211(Bio Craft,Tokyo,
Japan) PVDF Biorad, Hercules, CA, USA
Masuda (2003)
LSU, LHCP,PORC
ECL-plus (Amersham)
CcD LAS1000(Fuji

film)

56

D
(Duff 1998)
(Sasaki  2001)
(
17) 4
14
24 0
( 18,19
2)
18
1/3 (390 W)
21 10 M
MS 3
10paM
(Bieleski 1973)
21
( 19 21
3) cDNA
PCR

55



AGI

9764 AGI
© )
1
1 6,793
4) cDNA
(€))
24
( 20) 24
256
48
72
( 21
5 1/5
5
330 1/5 238
( 1)
@
RNS1(At2g02990)

S-like RNase (Bariola  1999)

RNS1

MyB (Rubio
2001)

AtPT2 At2938940 : Muchha 1996 Mukatira

56

2001

SQD1 (At4g33030)
SOD2 (putative protein At5g01220)
24
(Benning 1993 Yu 2002)

24

®

DART (http:// biochem.agr .nagoya-u.

ac.jp/atgenome/ index_noframe. php3)

NCBI
database(http://www.ncbi.nlm.nih.gov) TIGR
Arabidopsis thaliana genome annotation data
base (http : 7/ www. tigr. Org / tdb / e2kl /athl
/athl. shtml) MIPS(http://mips. gsf.de/proj/
thal/db/index.html)

unknown protein hypothetical protein

putative protein

hypothetical protein unknown protein putative
protein
176 53.3% 81
34% ( 1)
Atl1g73010
hypothetical protein



24
At5g52450 (putative protein) 12
Mate efflux protein
family At5g38380 (unknown

protein) At2g38460 (unknown protein)

At1g55910 (hypothetical protein) At3g06450

(unknown protein) 8

At1g05360 (unknown
protein) 6
AtPT2 (At2g38940) PHT2:1
(At3g26570)
(Versaw  Harrison 2002 Ferro  2002)
ALPTZ
PHTZ2;1

24

complex 111

BCS1 (At3g50930)

(At1g58140, At2g40000, At5g41570)

(At3g04720) 24

P450
(At4g37310,
At3g14620 ,At2g22330)

(At1g01280, At2g46960, At3g26280)

AP2/EREB 6
5 At1g28370,
At3g12600, Atlg73540, Atlg77640, At5g61600
1 (At3g14230)

56

Myb At5g60890  1/5
CREB (At3g48360)
WRKY 2 (At4g18170, At2g30590)
zinc-finger 12 (8
4 ) EREB, CREB, WRKY

ERF(Etyhlene Response Factor) 4

*

1/5

RuBisCO

(Target P)

13 %(43/330)
26 %(62/238)

9.4 %(31/330)
6.7 %(16/238)
14 %
11.4 %
(AGI  2000)

®

RuBisCO LSU LHCP
(Light-Harvesting Chlorophyll a/b  Pigment-

Protein Complex) PORC (Protochlorophyllide

57



oxidoreductase type C:Masuda 2003) 3

24
( 22) LHCP

5) cDNA
2
(Agilent Arabidopsis 2 Oligo
22K) 21,500
AGI
9764
2
9,200 (94.2 %:9,200/9,764)
564 (5.8%: 564/9,764)
( 23)
@
(24, 48, 72 )
(© ) 2
2
Feature

58

Extraction ver.6.1.1 (Agilent)

21,387

48

At4g15210.1
glycosyl hydrolase familyl4 beta-amylase

At2g11810.1 (putative monogalacto
cyl diacylglycerol synthase: MDGD)

(
12) Awai  (2001)
ALGD3 WGD3
2
(©)
2 1/2
1,092 468
48
474
43.4 % 474/1,092 306
65.4 % 306/468
C 24
24 72



48
(  25h) 48
72
Wu (2003)
Hammond  (2003)
*
K-means 5
48
a (438 ).b (181
)
c 275 ).d (104
) e (499
) ( 25B)
a b Cytochrome p450

Glutathione transferase  Glycosyl hydrolase

family #WRKkY family transcription factor
Xyloglucan endotransylglucosylase/hydrolase

Auxin induced protein ABC transporter PEPCase

Glutathione transferase

(Wang  2001)
c d Inorganic
phosphate transporter Nitrate
transporter putative Potassium transporter
putative Sulfate transporter protein
Ribonuclease

RNSI  Myb family transcription factor family

e Auxin regulated protein

Ribosomal protein

56

1 a
b TIR TIR-NBS
cc-NBS-LRR e
TIR-NBS-LRR

®

Ribonuclease RNS1
SoD1 Sop2
AtPT2

2 12)
Wu
(2003) ALPT2
AtPT2 2

24

(Wkoff  1998)

(©)
48

0.5
468
TargetP
36.8 %
10 MicroArray Analyzer ~”TRE-
BAX *”( Kanaya 2001) Batch Learning -SOM
48

72

26,27

59



) ATP  Pi
Ferro (2002)

3-
53 1
plastid 48 ( 28)
C 1) (PEP)
48 (0AR)
(PEPCase)
PEPCase At3g14940.1 48
2.89 At2g42600.1
24 2.5
At3g26570.1 PHTZ2 0AA PEP PEPC kinase
(putative) 11 PEP
(PK) 48
® 0AA
(MDGD)
5
70 ( 12 (NADP malic enzyme) 0AA
RNS1 SQp1 SQD2
AtPT2 MDG2 (Citrate synthase) 40%
Wu  (2003)
ATACP5
(delPozo 1999) ALPT2
(At1g73220.1) (At4g
23700.1, At3g44920.1)
PHO81 SPX
lds4-related 7
Glutathione transferase
20 (Natr 1992) ATP
6)
Theodorou  (1993) RuBisCO (RuBPCase) 48

60



RuBPCase (At5¢38410.1,
At5g38420.1, Atl1g67090.1, At5g38430.1)
24 (1.38-2.88 )

48

48 1/3

¢ 29

CDNA
25,498  (AGI
2000) 86.5%

(Wkoff  1998)

48 72
( 26,27)
( 2003)
Pht1
8 6 48
2
AtPTZ(Pht1:4) 24
10 Wu  (2003) ALPT2

56

Pht2
48 50 %

Pht3:2(At3g48850.1) 48
5 ( 12)

¢ 30)

(Atlg
32900.1: starch synthaseputative)
(At4910120.1: sucrose-

phosphate synthase-like protein) G-6-P

(At1g61800.1: glucose-6-
phosphate/phosphate-translocator precursor
putative) 5 ( 12)
Ciereszoko  (2001)

phol pho2
(SOD1  SOp2)
MGD3 Awai 2001 5
MGD2(At5g20410)
2 DGD

oGD2

61



Kelly  (2002)
DGDI(At3gl1670) 2

2
oGp2
SOM
(Theodorou 1993) 20>=<20
PEP 0AA PEPCase 1,497
3 0AA PEP
PEPC kinase PEP
PK
TCA 26
PEPCase OAA 48
TCA SOM
C 2n
TCA 2 DNA
NAD
2 10
1/5
mRNA
MGDG — SQDI2
( 11

ids4-like protein(At5g20150)

lds4

62



(Yamaguchi  2000)

PHOE1

SPX
PHOE1

Lenburg .ME
ids4-like protein
PHO81 1,179aa

ankylin
gene
17
At2926660

56

NCBI

SYG1, PHOS1, XPR1

PHO80/PHOSS
PHO5
0"Shea. EK 1996
256aa

iads4-like

24

48 2

PHO80

At3g63120(putative protein)

ids4-like protein

72 1/10

(Ogawa

2000)

Hamburger 2002

At3g23430
G-protein

SPX

PHO1
aldehyde oxidase)

protein)

PHO1

At3g23430

48

At1g26730.1(putative
At19g35350.1(unknown

SPX

(Poirier 1993)

(Varadarajan

2002)

63
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JOAR Mo [24hr

AGI name  DART annotation Target P _annotation from MPS TIGR,NCGEI
4173010 hypothetical protein acid phosphatase 086014
atzg02930 putat ive ribonuclease, RNST s 119038
473202030 hypothetical protein = phosphol ipid/elvcerol acyltransferase family 08206C
aT5:63360 |putat ive protein m 13710H
aTsgz0150 | idsd-|ike protein phosphate resulator |ike (SYG1,phoS1,¥PR1) 03111F
hevein-like protein precursor
atsg0a7z0  (PR-4) s 02108F
vacuole transmembrare protein (6 of
41205380 unknown protein t ransmembmane domain) 092080
Scmatot ropin,prolact in and related hormenes
aTdz36950 putative protein sizgnature ,5TM 02802F
aT6z47060 |putat ive protein S-ribonuclease binding protein 043024
sucrose-phoschate svnthase -
aT4g10120 || ike protein 13903F
atsg04800 403 ribosomal protein S17 -like m 08408C
putat ive monodehvdroascorbate
73208340 reductase (NADH) 085038
473208150 unknown erotein 04503H
aT6e20580 putative protein 136050
cell division protease FteH,
At1z06430 putative E 028066
aTsz14840 putat ive protein pyrol ine 5-carboxylate reductase?? 05707F
CCR4-associated factor 1-like
4T3244280 protein zinc finger protein,transcription factor 05702E
4t1273540 unknown protein mutT protein AP2/EREBP-|ike transcription factor 0683098
aTszn 1220 putative protein = sulfolipid synthase S002 08305E
ERT81, similar to veast
at2g28530 pheromone receptor = 02406F
putative czZh? zinc finger
4T5e04340 transcription factor 065070
474219810 putative chitirase s glycosy| hvdrolase family 18 069098
1217740 unknown protein ¢ Phosphoglvcerate dehvdrosenase 13810G
putat ive nematode-resistance Hslpro-1-like receptor(G.max), resistant sene
atzzd0nn0 protein mot ief 08307E
aTsz61130 putat ive protein 06310F
41522830 unknown erotein Caldesmon conserved domain 03408E
Pto responsive senel (34%),f lowering protein
#t1519180 unknown protein c  |[CONSTANS(33%) 057066
LR781ike membrane lipoprotein |ipid attachment
4T4z37810 |putat ive protein site 00308C
At1s01470 putat ive desication related erotein (LEAT4) 05607H
putat ive embryvo-abundant
atzg41380 protein 08305C
hexose transporter - |ike
4TB27B340 protein 026124
at2g33940 phosphate transporter (AtPT2) 103068
473204740 hypothetical protein 025126
4Td14780 cent romere protein homolog CELL DIFFERENTIATION 067028
412236730 putative zlucosy| transferase carbon metabclism related 02706G
4T428080 putative protein 057056
atzg47310 putat ive FCA-related protein flowering control protein 08609H
At1z13640 ubiouitin, putative 06602H
putative CHP-rich zinc finger
ATaz01810 protein 06402F
at1227480 hypothetical protein lecithin-cholesteral acyl transferase {Prumus du 02604E
at2¢14850 hypothetical protein 026106
4Tds20340 putative protein leucine rich repeat protein family 04205H
1220670 MRMA export protein, putat ive = 061026
ethylene-responsive element EREBP, P2 domain,pyridoxal phosphate-binding
t1£29370 binding factor, putative domain 063014
predicted protein of unknown
aTagn18s0 funct ion 02512H
4t2233320 hypothetical protein Contains similarity to Glvcine SRC2 06304C
4T3g01880 hypothetical protein 128078
non-photot roeic hvpocoty| -1 ike
4T5248800 protein photoreceptor-interact ing protein - |ike 060014
palmitoyl-protein thicesterase
475247350 precursor-like s 12408C
4T2:63090 putat ive protein ATP/GTP-binding site motif A (P-loop) 025104
aTeg6E280 putative protein 113028
At1265230 unknown protein 02512E
4t2e27140 unknown protein stress response,heat shock protein 06109C
41235510 arowth resulator, putative = 03608F
473253870 putative protein m proteasome inhibitor, putative 063026
4t2e25610 unknown protein s 03310E
4L1263380 unknown erotein 033110
4T6242980 putative protein 07701F
aTsg19880 putative protein LRR domain 08701E
aTdz30720 putative protein = 04912C
senescence-associated protein SAGT0Z
ategeaz10 putative protein & (G1::22331931) 026068
putat ive gerany|eerany|
4t2¢33560 transferase twpe | beta subunit 060054
41277840 hvpothetical protein = TINY-like protein,AP2domain transcrietion factor 02402G
476216810 hypothetical protein probable dext ransucrase 02702F
4t133340 unknown protein predicted protein dest iration factor 01811E
aT5s13130 putative protein 06705F
4TGe19630 putative protein 06202E
aTsginizo putative protein transducin / WD-40 repeat protsin family 087064
474218170 ONA bindine-|ike protein WRKY family transcrietion factor 01907H
4T5218080 auxin-induced protein-|ike s 018126
aTds28100 putative protein putat ive bHLH transcription factor 08601H
441267820 protein phosphatase, putative = putat ive serine/threonine phoschatase type 2c [S 13603G
475569720 |heat shock protein 18 18.2 kDa class | heat shock protein 022068
4T3:24880 hvpothetical protein Mvb DM&-binding domain repeat sisnatures 02102G
aT4e14150 kinesin |ike protein ¢ p-loop,motor domain protein 027094
at1gE4050 unknown protein protein-tyrosine kinase,Mvb 1207 053086
4Taz05430 N7 -like protein = F-box protein family,nodulin development 01905G
42242900 unkrown protein 116020
transcription facter-like
4Tdz30080 protein aux_response factor 062064

2431
2217
1820
17.00
1875

1342

1207

1279
11.81

6.76
6.69

6.15
5.60
3.09

15.32
5.41

219
2.89
3.69

456

3.05
3.95
2.32

082
171
197

452
806

6.34

6.49

3377
2815
2503
2377
2237
2148

1999
1917
18913
1846
17.98

17.26

16.82
16.08
15,65

1532

1831
1467
1460
1456
1438
1392
1367
1360
13.56
1348
1328
1323

12,63

12.58
12.25
1224
11986
11986
1178
1177
1154
11.47
11.29
11.28
1085
1094
1078
1073
10355
1054

1048

48hr
14.41
1276
865
814
933

1223

17.47

921
512

513
591

12.25
558
7.00

520
6.36

18.66
13.88
12.69

11.45

1040
713
698

676
673
586

967

525
458

447

274
373
211
363
227
427
168
128

237
263
334
243
258

280

124
181
122

153

236
1.38
174
263
315
165
273
088
073
1.34
116
1.40

158

186
361
162
135
176
228
286
128
1.40
155
387
213
361
183
136
304
182

370

F2hr
23.37
147
693
888
1163

1145

1748

813
664

730
554

1788
527
6.06

458
4.46

21.97
8.54
182

2348

888
6.26
360

11.01
10
694

884

812
102

663

5.30
a0
1.56
281
254
267
127
1.47

21
246
269
064
154

243

084
1.08
085

1.36

1.52
1.21
202
260
182
108
248
178
083
1.36
160
1.48

213

138
269
1.38
111
171
1.48
238
1.45
1.36
183
286
170
293
1.70
116
249
1.35

352

68



56

JGAR No. |24k

AGI name  DART annotation Target P annotation from MPS TIGRMNCBL
at1e68470 hwpothet ical protein exostosin gene family, sulpher metabolism? 07002G
AT4ga2480 putative protein probable seleniun-binding protein 07008E
AT3£49310 putative protein s sugar transporter 2 (Drosochila) 11TM 05808H
atze2sesn urkmown protein c copper-birding protein family 02111F
474237310 evtochrome P450-1ike protein s 01807H
at2zz41810 urknown protein s 1T 06912C
At1g83640 putative sterol desaturase s 06410F
At1274950 urknown protein 06608B
protein kinase (EC 2.7.1.37) &
aTsz47750 (pir [JNOBOS) c 111074
476242630 urknown protein s 1T 03205G
carbohvdrate kinase - |ike
AT4z27600 protein 10008H
aT3esa480 fructokinase-|ike protein 063036
putat ive SCARECROW eere
412245160 resulator 02001E
aTsz02420 putative protein ? 044030
At1215260 urknown protein m protein kinase 02609G
aT4e15760 hwpothet ical protein monooxyzerase | (MO1), putative,SA? 011116
475215830 bZIP DNA-binding protein-like 05903C
Amincacy|-transfer RNA synthetases class-11
aTag19850 hypothet ical protein signatures 08404H
contains similarity to aregininefserine-rich
at1grnign hypothet ical protein m protein 05908E
AT5258150 receptor-|ike protein kinase s 07007E
glutathione 3-transferase,
At1gassen putative s 05908E
AT3250480 hvpothet ical protein s 018108
strong similarity to mechanosensitive (M3) ion
At1258200 urknown protein chanre | 01708C
aT5e85970 putative protein ¢ C3HCA-type zinc fineer protein family 13511F
AEC transporter protein,
At1264550 putative 05912C
at1g88150 urkmown protein m 02904G
At1230300 hveothet ical protein, 5 rartial putat ive hvdrolase 06208H
2TM. pollen allergen. expansin |ike
aTsgs5370 putative protein s precusor(92%) 02002C
aT3z12280 retinoblastoma-related protein s 10407H
aT4g17260 hypothet ical protein NADH? dshydrogenase (ubicuinone) GTH? 070018
473257300 helicase-|ike protein 039036
AT5¢38390 protein kinase - |ike protein s 040118
ol igopept ide transporter
atigrizn putative m 02508F
atageessn ispd like protein 00104B
AT3z15820 urknown protein = phosphat idic acid phosphatase (PAP2)-related 025084
atzeanasn hypothet ical protein i 08906H
AT3260130 beta-glucosidase-|ike protein m 06301E
476235170 adenylate kinase -like protein 01410H
atigiaagn hypothet ical protein putat ive ankyrin-repeat-containing protein, 4T 05303H
AT5238380 urknown protein 8TM,metal transporter? 02103C
at1garsen ORF1, putative s 1 09908H
AT5217340 urknown protein s 1 05802F
aTagiza60 putative protein s 134074
polvehosphoinosit ide binding
At1g01630 protein, putative 05407E
ATGzEB420 putative protein 0B5124
AT5=40180 putative protein calmedul in-binding protein 061050
seed imbibition protein,
At1g66740 putative glycosyl hvdrolase family 88 13910F
At1260980 hvpothetical protein = similar to aminomethy |t ransferase 10102F
At1g23200 putative pectinesterase s 126120
At1217200 urknown protein inteeral membrane protein common family. 4THW 02002H
AT6e24770 vesetat ive storase protein Yse? s 14003F
aTege0ed0 putative protein symbicsis-related protein 07008G
non phototropic hypocotw! 1-
atsesaidn like c 02307F
AT3:63530 putative protein heavy-metal-associated domain-containing protei 141080
at2e28Ra0 putative nitrate transporter 086024
atzg4350 urknown protein 02708H
aTsz61380 pseudo-response resulator | 065084
TATA binding protein-associated
At12043950 factor, putative 017024
AT2eE1100 putative protein 05808H
menodehydroascorbate reductase
ataeszee0 | (NADH) - like protein 06609C
aT318370 urknown protein i unspecified signal transduction 039048
SelR domainimet sulfoxide reduction(oxidative
ATde21850 putative protein burst st ressresponse) OES08F
At1£47710 serpin, putative serine protease irhibitor 05805E
leucine-rich repeat transmembrane protein
At1g10850 receptor kirase, 3 partial kinase, putative 04112C
At2z15880 urknown protein = 018068
transcription regulator SirZ-
ate55760  like protein 060024
4T3e16740 urknown protein F-box pratein family 06810C
aTages780 urknown protein = allene oxide cvclase family,ERD1Z |ike 065044
AT3203980 urknown protein esterase/| ipase/thicesterase family 06612E
aT4g32220 hwpothet ical protein RNase H domain-containing protein 0E508H
glucosy |t ransferase-like
AT3gaBRE0 protein m 02606H
VIMP (vesicle-associated
membrane protein)-associated
aTsga7180 protein-|ike 05905H
serine threonine protein
AT535580 kinase-|ike 064056
ATd=26850 putative protein 003044
putative heat shock
AT3g51310 transcription factor 06601E
At1z24050 urknown protein ATP/GTP binding mot ief (o~ loop) 06712H
AT4e23380 putative protein  BTM putat ive NADH oxidoreductase complex [ subumit 044124
sulfolipid biosvrthesis protein
aT4z33020 SGD1 c 129128
thylakoid lumenal 17.9 kDa protein, chloroplast
AT4z24330 hvpothetical protein = precursor 02705H

10.33
1027
1027
10,05
9.80
580
9.66
9.64

952
545

9.40
933

630
928
928
827
920

9.16

8.13
911

9.10
9.03

9.08
893

891
881
874

870
860
867
858
848

g4z
834
833
817
814
814
810
808
805
800
&.00

750
788
784

177
773
172
763
768
766

765
760
760
748
7457

757
757

754
754

752
743

740
740

737
7.36
723
721
121

Al
710

706
7.03
04

48hr
218
401
091
227
3.23
1.44
1.05
091

107
081

083
1.15

1.76
343
296
085
185

136

400
142

261
216

166
1.78

083
275
189

230
156
2.18
1.14
080

2.03
242
195
3458
1432
1.04
197
1.48
[l
179
093

091
1.08
231

083
083
088
107
254
157

088
221
218
116
163

1.91
1.08

1.28
123

261
1.04

107
2.00
117
163
164
2143
1.03

1.31

154

2.12
202

196
083
056
318

167

2hr
168
243
07z
233
387
083
1.08
093

135
083

060
1.03

1.30
3.17
242
070
160

125

401
115

11
210

152
228

1.17
158
170

3.16
1.33
230
1.16
1.04

198
273
181
3.96
194
070
183
1.12
2.16
199
060

066
117
141

068
07z
083
054
4.33
126

091
217
211
088
2.02

2.08
1.74

1.08
080

3483
081

064
318
081
1.23
198
256
121

162

138

182
188

275
1.08
081
213

1.36
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JoAR o [24hr

AGI name  DART annotation Target P annotation from MPS TIGR MNCBI
ATEz81360 putative protein 068036
at1epz770 putative gigantea protein 018116
475248030 Dra) protein-|ike m 07703G
412235790 urknown protein m 2T 061088
aTag15430 urknown protein regulator of chromosome condensation 02604F
at2z43770 putative splicing factor = transducin # WD-40 repeat protein family 02102F
WutT/nudix family protein,Contains similarity to
AT3212600 urknown protein m APZ/EREBP- | ike transcrie 057124
atzz18650 hypothet ical protein = 061118
aTsg25760 putative protein ubiauitin-conjugating enzyme, putat ive 13711C
ATEz13070 putative protein m protein targeting, sorting and translocation 058110
AT2g83200 putative protein patat in-related, latex allerzen 02209E
At2233740 hveothet ical protein 13006H
41201710 acy| Coh thicesterase, putative m 04806F
aTsg84010 urknown protein 06408E
heterogeneous nuclear ribonucleorrotein (hnRWPY,
ATsgeB010 putative protein m putat ive 066116
ATEe60420 putative protein 1 04305H
at1e26450 hwpothet ical protein s beta-1,3-glucanase 06511H
atagesn00 hypothet ical protein 06711G
AT3248540 hvpothetical protein 04503F
ATSz168360 putative protein 0B50ZE
At2z41280 putative strictosidine synthase s 068078
4t1e68490 urknown protein < 3-ISOPROPYLMALATE DEHYDROGENASE [Schizosaccharom 02612F
putative incsitol polvehosphate
atze32010 9 -phosphatase 037124
WD-40 repeat protein family, Histidine acid
AT3e66440 putative protein rhoschatases active site 06908F
at1z22560 putative myosin heavy chain 136014
act icosapept | de/Phox/Bemlp (PB1) domain-
ATd£05150 putative protein containing protein 108128
aTag15410 phosphatase |ike protein putat ive phosphatase 24 regulatory chain {Arabid 02210B
AT5=42050 putative protein m 05908H
atagizngn putative protein = Clpl mRNA 134038
at1g01430 hypothet ical protein 04504G
#t2243570 endochitinase isolog s 13506E
Eukarvotic and viral aspartyl| proteases active
At1268180 urknown protein s site 065088
4T3e22520 urknown protein protein kinase C (PKC) domain motief 022054
aTage7se0 putative protein m  Ca binding protein , selit from At4227580 060088
473209260 thioglucosidase 30 precursor 02504H
putat ive chorismate mutase
At2z27820 precherate dehvdratase = 02304D
at2z41800 urknown protein s 059024
atigraa4n hypothet ical protein similar to YGLOT0w-|ike protein 01605H
disease resistance protein,
At1esaatn putative 0B003C
AT3z14620 putative cvtochrome P450 s 125124
aTde27660 pelota (PELT) 06512H
receptor-like protein kinase -
atsg20isn |like protein s 02309E
non-specific |ipid transfer
AT3251600 protein s 02812G
homeodomain transcript ion
Mesdarin factor (ATHB-14) 03707F
412238420 hwpothet ical protein 00707F
disease resistance N |ike
AT4z14370 protein 0B501F
aTsedase0  lethal leaf-spot 1 homolog Lisl c 02002E
similar to latex allergen from
atze2ese0 Hevea brasiliensis patatin domain, | ipid acyl hvdrolase 025054
at1g0ezzn Ring3-like bromodomain protein 133070
ATdg01n20 putative protein RMA-dependent ATPase/helicase (cdc28) 024010
ATP-dependert RNA helicase,
At1z27300 putative 064038
412245080 urknown protein 02112G
atzgan7en urknown protein i rhodanese- | ike family protein 06405C
n-calpain-1 laree subunit,
At1g55350 putative 02704C
zlutathione-s-transferase,
atigesazn putative s 03004B
aT3205730 urknown protein s 03204G
At1270800 urknown protein similar to zinc fineer and C2 domain protein 02505F
putative 405 ribosomal protein
atas2za00 510 c 05901E
at1g69840 hypothet ical protein i 080054
secld cvtosolic factor
atigrgare putative m 025124
putat ive NADP-dependerit
&lyceral dehvde-3-phosphate
atzezazrn dehwdrogenase 00B0TE
At2234680 urknown protein 05711F
tetratricopeptide repeat (TPR)-containing
atzg33080 urknown protein protein 022128
putative DN polymerase delta
atzeazizo smal | subunit 119110
4167030 zinc finger protein(ZFPG) At1267035 06211G
atze23480 putative protein kinase s receptor like protein kinase 063084
atsgazzzn putative protein s ubiquitin family 05908F
aTse12980 putative protein CELL DIFFERENTIATION PROTEIN RCD1 07603C
AT3e15350 urkmown protein s AC037424 myosin-like protein 06308H
At2234760 pseudosene, tubulin beta chain 067085
atzz22330 putative cytochrome pdS0 026118
aTeza3700 putative protein similar to cold-adapted |ipase 00108D
ATEz46150 putative protein membrane protein common fami |y 028014
alpha-galactosidase-like
AT358310 protein s 06305F
305 ribosomal protein 317,
179850 chloroplast precursor (CS17) = 04310C
wal|-associated kinase 4,
At1g73870 putative s 01707H
AT4237520 peroxidase, prxr2 s 01710E
At1g23350 urkrown protein aux regulated protein 064026
At2z44350 citrate synthase 118028

697
693
691
6.8
6.88
a.87

683
6.84
682
673
877
873
6.6
667

666
665
6.64
663
658
653
6.43
6.4

6.43

6.45
6.44

6.4z
6.40
6.8
6.36
6.36
6.34

6.34
6.27
6827
6.24

g.22
6.21
620

6817
8.17
617

6.13
612

g1z
6.08

6.03
6.00
6.00

598
596
583

394
593
588

088
588

5.85
82

576
478
373
573
370
568
fallit:]
368
67
fallclal

.60
358
558
5.58
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1.04
102
096
3.36
221

140
1.28
188
1.27
082
181
2463
208

188
3.22
093
143
260
230
220
1.20

1.06

224
093

095
1.25
311
1.20
493
424

197
1.32
335
142

107
1.75
082

134
1432
082

097

240

164
1.77

2.3
275

490
11
1.34

116
066
3482

135

228
2.48
194

123
1.02

1.26

133
181

115

168
086
1.30
180
091
341
1.00
143
167
135

155
188
134
330

188
134
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1.08
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194

141
1.04
162
1.18
1.04
167
2.26
164

2.6
2.6
072
148
2.03
197
187
1.04

062

134
161

1.01
191
4.42
1.1
361
458

168
1.44
229
1.37

114
1.3
063

073
188
053

1.16

074

168
1.05

2.03
2.88

476
1.33
1.17

077
072
3.26

128

240
1.15
1.18

1.02
056

091

083
197

125

155
1432
1.46
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0.43
451
096
132
168
1.33

160
284
064
442

184
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Jond o, [24hr

AGI nane  DART arnotation Target P annctation from MPSTIGRNCEI
At1e20840 hypothetical protein 2TM 04206F
atzesznsn putat ive myosin heavy chain c 125108
polvealacturcrase inhibiting
ATE208870 protein s 09912F
AT5:38550 tryptophan synthase beta chain c 02508D
ATE210760 putat ive protein 06302F
At1z04440 putat ive casein kinase | 06808H
At1g72320 putat ive RNA-binding domain 036114
At2¢31070 unknown protein TCP family transcription factor 02508C
protein serine threonine
at1s08420 phosrhatase aleha, putative 04204C
putat ive endo-1,4-beta
aTae02200 glucanase 066058
AT3201640 Unknown protein GHMP kinase family,ATF binding protein 085088
At2¢33380 unknown protein Prery| sroue binding site (CAAX box) 06811H
ATEgB4370 beta-ureidopropionase 02506H
At180440 unknown protein Kelch repeat cortaining F-box protein family 002074
at2e45040 putat ive metalloproteinase s 08701H
At 122050 unknown protein ubiquitin family, Preny| group binding site  02411H
(CARK box)
beta 1-3 glucanase - |ike
AT5£58480 protein m 07006D
At2e21260 unknown protein 01508G
At2g24650 unknown protein 05806C
putat ive calcium-dependent
at1208850 protein kinase (U90439) 02203H
At1s25290 unknown protein menbrane protein, Rhomboid family, 2TH 134068
At1208850 unknown protein similar to L-allo-threcnine aldolase (087890) 135048
ATE252450 putat ive protein MATE eff lux protein - related, 12TM 06407B
AT4g24130 putat ive protein 0B509B
ATEg58570 putat ive protein s 05907E
ATE£18430 putat ive protein C3HCA-type zinc finzer protein family 095014
At1£33810 leucine rich repeat protein family 025024
At1284370 unknown protein 03112G
At179830 unknown protein motor protein 02506C
At1216750 unknown protein 134004
atzeesarn hwpothetical protein hydrolase 058128
AT3207800 putat ive thumidine kirase 0B505E
at1gss020  |ipoxveenase, putative 065024
At1s20220 unknown protein s glycine-rich protein 027088
AT3254740 putat ive protein motor protein 125010
At2£38460 unknown protein transporter |ike protein,8TM 12801E
aT5¢08200 hwpothetical protein 06512F
413280130 chmamin- | ike protein 4 (ADL4) 02212E
putat ive ribose 5-phoschate
AT3204730  isomerass c 085080
ATEz45480 putat ive protein 8TH 03902E
putat ive glvcerophosphodiester
at1g74210 phosphodiesterase mn 121116
AT3203070 unknown protein [} 06601F
putat ive SNF1-related protein
AT3201090 kinase 064074
heat shock protein 70 like
AT4237810 protein c 10108G
At2¢33190 putat ive ABC transporter c 039078
aT3g20820 hwpothetical protein c 3™ 02602E
putat ive ATP-dependent CLPB
At2225140 protein 13707H
AT5241750 disease resistance protein-|ike m 06607H
ethylere responsive element
1315210 binding factor 4 (AtERF4) 012036
At1g55810 hwpothetical protein s In transeorter, putative (ZIP11),8TM 01003G
at1g15020 thioredoxin, putative s 04802G
monoealactosy [diacy | glveerol mitochendria ,tyroid hormone receptor
AT5220410 synthase interactord 12310H
MADP dependent mal ic enzyme -
at5e11670 | ike protein 00304H
aT4g29780 hwpothetical protein 07908D
arginine decarboxylase SPEZ alkaroid synthesis
AT4234710 arginine decarboxylase SPE2 start 02806F
AT3220240 ¢ chloroplast |umen commen protein family 001050
ATE2a8170 putat ive protein F-box domain protein 047066
putat ive reticuline oxidase-
at1g30760 | ike protein, 3 partial s 10805H
AT4g32480 putat ive protein ablinlintrinsic factor-cobalamin receptor) 113084
AT5£53870 putat ive protein s predicted GPl-anchored protein 1TM 04406C
AT3210880 unknown protein wound induced protein? 05607D
#t2¢36950 putat ive farnesylated protein 11501C
4-methy -5 (b-hydroxyethy|)-
thiazole moncehosphate
AT3:14390 biosvnthesis protein, putative 00406C
tyroid hormone receptor interactord
at2e20410 hwpothetical protein m (transcriptopn coact ivatortSC-1) 03210E
elicitor responsive gene,Ca2+ dependent lipid
AT4g84150 putat ive protein binding protein 05802E
predicted protein of urknown
AT4s01430 funct ion DUFE  domain transmembrane protein  (10TM) 13510E
heat shock transcription factor
aTaz2as20 HSF1, putative 06201F
kelch domain, jasmonate inducible
ATEza3180 putat ive protein protein, lectin 00B0TE
ATEg59080 cucumisin precursor - |ike s 07602G
ETB motief (Zinc finser motief?) CREB binding
AT3:48360 putat ive protein protein (38%) 086088
aTse60360 ASLP protein s 0820TH
At2¢26450 putat ive dioxyeenase 2-oxoglutarate-dependent dioxvgenase, putative 004084
ATEga1720 putat ive protein F-box protein family 13703E
DH4 binding protein -
aTse81800 | ike,ethylene responsive AP2 domain transcrietion factor, putative 08311H
AT3£19960 myosin [ 033060
trancated cis-retinol/3 alpha-hydroxysteral
AT316630 Unknown protein c short chain debydrogenase(chloloplast) 071024
putat ive cell wall-plasma
membrare discornect ing CLCT
aT4g12550 protein (AIR14) s 05808G
At2e34550 putat ive gibberellin 2-oxidase 05710G
AT3208860 putat ive aminotransferase m 11601C
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5.09
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403
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088
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2.09

292
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342
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1.10

123
17
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318
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1.38
1.04
3.35
3.33
183
1.79
1.24
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1.38
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270
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1.45
1.45

327
031
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1.32
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1.25
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1.52

1.96
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1.44
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132
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2.36
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410

383
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320
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1.23
070
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2.84
1.60
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140
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061
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1.64

181
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668
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6.02
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JCAA_Ho. |24hr

AGL name  DART annotation Target P | annotation from MPSTIGRNCEI
AT4g33440 putat ive protein s polvealacturonase |ike 071128
drought -inducible cysteine
proteinase RD214 precursor -
aT4z11320 like protein s 042108
targeted to mi,ABAtype ATP ase ,aspiration
aTae50830 BCS1 protein-like protein s related 067038
ethylene responzive element
474217500 binding factor 1 (frameshift |) 057034
1227290 unknown protein m_2TM 05905C
aT5:07610 glvcine-rich protein s 051098
AT2206450 unknown protein, transporter anion exchange protein family,8TH 055030
#2236930 unknown protein 067056
41286770 hypothetical protein F-box protein family 094018
AT4200780 Meprin And TRAF-Homology (MATH) domain 03308H
putative auxin-resulated
at2¢33830 protein 016050
putat ive ftsH chloroplast
4t2e30850 protease c 032024
AT3249120 peroxidase m 079028
aT3e46100 histidy[-tRNA synthetase m 063110
B3iplant transcription factor family),auxine
412528360 unkrown protein responsive 05005H
calcium sensor protein,
aT5247100 calcineurin-|ike calcineul in B 08811F
putative leucine-rich repeat
Mz:33080 disease resistance protein s 098070
ATee39880 putat ive protein s P-leop, ATP/GTP binding mot ief 05210G
1252270 hypothetical protein putat ive ABC transporter,BTM, P-loop 141104
putat ive protein,Sb34 (PREG-
atsesa1z0 ||ike protein) ) /EEHIRAHIE cyclin domain. PHOB0 - cyelin 01212B
Wvb transcrietion factor
AT580830 homoloz (ATR1) P-loop, two SANT domain 013060
4TagBas00 putat ive protein 13701
putat ive transcription
at2e25640 elongat ion factor 5-11 TFSZM domain 03711H
M 1z47270 putative Tub family protein ¢ tub domain,F-box 088068
3-methylcrotory| -Cod carboxvlase non-
474234030 putat ive protein m  biotynylated subunit 118060
putat ive bHLH transcription factor,vacuele-
4T4e14410 hvpothetical protein ATPase subunit 01008E
Mzs26480 putative glucosyltransferase m 08804E
ribuloze-1.9-bisphosphate
at1g67080 carboxylase, putative c 074120
15263830 histidinol dehvdrogenase © 080044
menbrare related protein CPh,
at1g55960 putative € 01306E
high atfinity nitrate
475214570 transporter - like protein c 10TM, susar transporter domain 02011F
AT2217810 hweothetical protein At3217615.17 Selit? 015116
ATEg03160 putat ive protein s 1TM, unspecif ied sienal transduction,kinase? 08412F
wbicuit in-conjugat ing enzvme- UBCc domain, proteasome mediated dezradation,cell
aTe42880 | ike protein c  viability 046010
putative casein kinase 11
a2e23070 catalytic (alpha) subunit c 00609G
proline oxidase, mitochordrial
precursor (osmotic stress-
induced prolire dehvdrosenase),
ATag30775 0 partial 04412E
at1s01280 cytochrome P450, putative s 10010E
1TM. palmitoy| thicesterase precursor or |ipase
aT4517470 putative protein s domain 03504C
At1518480 unkrown protein s 085090
aT4518070 putative protein 013070
adenine nuclect ide translocase,
atig18500 putative m 11TM, TLC domain (ATP/ADP transporter) 051074
aT4505400 putative protein 084014
putat ive disease resistance
4T4536140 protein s 1TH. P-loopx2. TV resistanse protein |ike 105068
protease irhibitor/seed
storage/ | ipid transfer protein
atigezsio (LTP) family 1TH. extensin |ike, H/PRP 02904C
at2edf180 unknown protein putat ive YABBYS axial regulator 031030
AaT5535210 putative protein FHD finger transcription factor, putative,BTM 10406H
16526620 PHD finger protein - like trarscription factor, TFS2M domain 04103F
aT3e06810 hvpothet ical protein similar to sentrin/SUl0-specific protease 052100
putative glutamate
at2g02010 decarboxy|ase 013024
Mz:36980 hyvoothetical protein myb family transcription facto 108118
4T3521280 unkrown protein & 09112E
474215380 HSR201 |ike protein transferase,phytoalexine synthase related? 07307E
acy|-(acy| carrier protein)
at1208510 thioesterase, putative c 034118
aT4z27150 WMUZ - 28 albumin 2 precursor s 097088
putative cadniun-t ransport ing
atze1a110 AlPase 5TH 091100
aT3g51740 putat ive protein(receptor |ike) s brassinosteroid-insensitive protein BRIT 038070
putat ive peroxisome assembly
1203000 factor-2 m 041048
putat ive laccase (dicherol
M2e29130 oxidase) s 13305H
rucleot ide dichosrhate kinase
aT5e83310 la (emb CAB58230.1) c 047084
multivbiauitin chain bindine
ATag38620 protein (MBPT) metal ion-dependent adhension sites 07511F
at1gas160 14-3-3 protein, putative endonuclease, growth factor signalling 072044
M1287750 endochitinase, putative s 01511H
ATBe01200 putative protein similar to Mybst1,54NTdomain(two) 02810H
M2239870 unknown protein 047044
lactov|glutathione lvase-|ike
atigli840 protein Glyoxalase domain 12812F
aT5z14740 CARBONIC ANHYDRASE 2 adtot rophicC02-f ixat ion.pro_CA domain 008040
4t1g67060 unkrown protein c 084124
15207030 403 ribosomal protein 84 m 10206C
putative thiosulfate
atig18460 sulfurtransferase RHOD doma in, Rhodonase 014018
a1z20010 beta tubulin 1, putative GTPase,cell division 07107G
ATezd4260 putat ive protein zinc finger |ike protein 100124
putative receptor-like protein
at2507040 kinase 09811E
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AGL name  DART annotation Target P annotation from MPSTIGR NCEI

At1g34470 unknown protein M. purire permease - related 02009F

aT4z01000 putative protein pre mRNA splicing factor PRPY 10107D
putat ive mRNA capping enzvme

aTszis100 RNA guanyly |t ransferase 103034
putat ive chlorophvll 4-B

aT3e27880 binding protein c 016070

At1g61560 ribosomal protein m 117086

At1e42850 urknown protein c SEUSS transcriptional co-resulator 03406H
methionine aminopept idase |

t1gi3270 (MAP1), putative c 007050
serine threonine-protein

aT3ed5240 kinase-|like protein 01303E

atzzasssn putative cytochrome P450 s 130034
NADPH: protoch loroph | | ide
oxidoreductase & (gb

arses41an AAC49043.1) c 048030
putat ive N-acety|-gamma-

at2e18340 glutamy | -phosphate reductase m Semi aldehvde_dh domain(two) 007044

AT5:37540 putative protein c nucleoid DNA-binding protein cnddl 087084
fructose bisphosphate aldolase

ar2es2320 - like protein 012078
squamosa promoter binding

aTs218830 protein-like 7 1TW. early flower development resulator 03607C

atses2470 fibrillarin-like n 089034

ATEz10230 annexin -|ike protein 13504H
putat ive spliceosome associated

Atzes2800 protein 055100

aTszi3420 transaldolase - |ike protein c 10301G
putat ive rac GIPase activatinz

AT4g03100 protein 03101F
drak-type molecular chaperone

atsenzasn hscf0.1 - |ike 01506D

aT3e14300 hypothetical protein c 01601B
100 kDa coact ivator - |ike

ATSzR1780 protein 105106
putat ive transcription factor Myvc-tyee, “helix-looe-helix’ dimerization domain

atzedsoin BHHY signature 009124

aT3249200 hypothet ical protein c 040050
protein phoschatase 24
regulatory subunit B-like

AT5:28900 protein 04909F

At1e88360 ribosomal protein, putative 08107C
cold-regulated protein corlba

At2z42540 precursor c 08706B

ATzenda4d heat shock cognate 70kD protein 013120
3-methy ladenine DNA

at1e75230 | glvcosylase, putative c 02907C

aT2e61310 putative DMA-binding protein c transcription control ,DUFZ86domain 01203H
putat ive fructose-bisphosphate

aTdz28370 aldolase c 005044
type 1 membrane protein,

ATagzal6n putative s 008104

AT5z08140 putative protein 087034

At1e78710 ASHI-like protein 1 (ASHH1) SET-domain transcriptional resulator family 049076

atee27710 603 acidic ribosomal protein P2 s 06905E

ATS247340 urknown protein 012058

AT4e17280 lactate dehvdrosenase (LOHI) c 076100

At1g43170 ribosomal protein 083080

At1z48110 urknown protein 036106

ATzen1280 putative protein kinase similar to ATMRK] 002036

At1g10280 putative phragmoplastin similar to dynamin-like protein phragmoplastin 041080

aT5203240 polyubiauitin (Ubad) c 00207D

AT4203000 putative protein putat ive inhibitor of apoptosis 04006E
CCR4-ASSOCIATED FACTOR -1ike

AT5z10960 protein 04804H
receptor-|ike serine threonine

at1z07650 kinase, putative s 036094

atteznasn HD-Zip protein  Athb-9 083090

AT3243160 putative protein merozoite surface protein 2 (M3P-2) 08107F

atzzss06n putative diphenol oxidase s 05003C

aTaz08570 putative |ipid transter protein s 08807E
putat ive Eukarvotic initiation

t1g72730 factor 06205F
cellulose synthase catalyvtic

ATGe09870 subunit 04208C
reversibly glycosylated

aT2en2230 polypept ide-1 07207H

AT4200280 putative cucumisin protease 08104H
myrosinase-binding protein

at1es2040 homolos, putative 03405E

ATde28240 extensin-like protein s 087036
UDP-g lucose

attenizen glucosyltransferase, putative 07506F

At1el1870 urknown protein MATE eff lux protein familv, 12TH 075100

AT3¢53760 actin (ACT3) 01502H

atzes200 urknown protein c o Bhvdrolase putative 00206H
putat ive s-adenosyImethionine

atzea6ssn synthetase 07706C
myrosinase-associated protein,

At1e54020 putative s 048116

AT3205940 unknown protein s GTM, 13304G

aT2e58510 putative protein TBP-binding protein, putative,mfNA synthesis 015058

At1e52400 beta-glucosidase, putat ive = 048090
putat ive glutamy| tRA

At2er1260 reductase c 112088
bZIP transcription factor

atzgatazo | (POSF21) c 08405F

aTsz23240 putative protein c 0z210C

AT5z03610 ribosomal protein 315-1ike 063020

At1gnas10 putative malate dehvdrogenase 13203F
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0.33
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0.34
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0.26
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0.33
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AGI nams | DART annotation Target P annotation from MPETIGRMNCEL
major latex protein (MLP149),
At1:70850 putative 003058
nuclear RMA binding protein A-
aTag17520 | |ike protein 010030
4T3z13180 hwpothet ical protein mit,PPR domain(two). RhAstability? 00610C
stiefel00 plastocyanin 04503E
tubulin beta-4 chain (sp
aT5za4340 P24636) 070126G
at1glgB10 arginine/serine-rich protein Rra binding domain,Are/Ser rich protein 06011C
aTee09880 =elicing factor-like erotein 03403B
at1226220 |unknown protein 10004D
4T5¢33080 |acy|transferase -like protein 01202F
similar to axi 1 erotein from
at2e44500 Micotiana tabacum 07205H
at2¢33100 putative cellulose synthase 10211C
at1223740 putative auxin-induced protein 00207H
aTseizito jactin, putative 04505F
At1235250 frings-related protein 02410F
aT3g14230 ONA-binding protein AP2 domain protein RAPZ.2 044116
putat ive glycolate oxidase, 3
AT8z14415 partial 04502C
putative reversibly
473208300 &lwcosylatable polvpept ide 13304H
4T4g28150 putative transcription factor GATA zirc finger protein 01407H
fructose-bisphosehate aldolase
474228530 - | ike protein 014120
0B-fold nucleic acid birdirg domain-containing
#t1e07130 unknown protein protein 027044
42630530 unknown protein WRKY family transcription factor 055070
PSI type 111 chlorophy!l a b-
st1¢61520 binding protein, putative 035070
mutator-|ike transposase,
at1e48as0 putative 10811E
4T3:57620 putative protein galactose oxidase precurso 05412E
aT5g24210 putat ive protein lipase (class 3) family 001090
t1e72780 unknown protein 2TM,eroline-rich extensin domains 075090
at1z22850 putative invertase 011020
475253080 RNA-binding protein-like KH-domain 10903C
at1=14580 zinc finger protein, putative 015080
at2e38170 hish affinity Ca2+ antiporter 10108B
80S acidic ribosomal protein,
aT3gi1260 putative 075100
at2e3e850 hypothetical protein glvcosyltransferase family 8 107046
eukarvotic translation
at1g54270 initiation factor 44, putative 1170TH
475243330 |cytosolic malate dehydrogenase 07404G
at1e76920 hypothetical protein F-box protein family (FBX3) 02202E
chalcone syrthase (naringenin-
chalcone syrthase] (testa 4
aTsgtasan protein) (sp P13114) 033114
aT3efe840 putative protein myosin ATPase? 07204B
aT3248080 GIP-binding protein ara-3 07601E
4T3:57010 putat ive protein strictosidine synthase domain,alkaroid synthesis 06411G
aTie28220 putative protein cation transporter |ike protein 0B712E
1,4-alpha-glucan branching
473220440 |enzvme, putat ive 106094
cinnamoy| Cob reductase,
At1:30820 putative 08904E
translation elongation factor
#Tsge0390 eEF-1 alpha chain (zene A4) p-loop ,protein synthesis 00308G
putative 803 acidic ribosomal
4T3e09200 protein, b partial 07006H
sianal peptidase | sisnature,transcriptional
t1:70080 Pwpothetical protein regulator gene 12707C
putat ive C2H2-tvpe zinc finger
t2602070 protein 05301C
412220870 |unknown protein Putative cell wall protein precursor 08812F
aTagraptn ketol-acid reductoisomerase Tlve domain(twe) 03212H
anthocyanin rhamnosy [t ransferase -Petunia x
aTse08500 putative protein hwbrida 126068
4T5¢40510 |sucrose cleavage protein -like 1TH 064080
aTig13470 chaperonin 60 beta, putative cprBl_TCP1,HSPB0 chaperonine family 067080
4t1227030 |unknown protein 060104
He-transport ing ATP synthase-
aTa209850 | ike protein 03011H
ribulose bisphoschate
carboxyvlase small chain 1b
precursor (RuBisCO smal |
aTE¢38480 subunit 1b) (sp P10796) 03004C
cutat ive beta-ketoacy|-Cob,
4t2¢25640 |synthase 084074
4T3:63160 putative protein chloloplast organization,outer envelope membrane 043018
4Tief5680 putative protein contains protein kinase domain 130114
chotosvstem 11 oxveen-evalving
aTag21280 complex protein 3 - like 02712E
chlorophyl | 2 b-binding protein
aT4z10340 - |ike 13002F
at1e28140 hypothetical protein pol len-specific protein - like 047126
DLH domain ,Dienelactone hydrolass
473523570 unknown protein fami |y, glucanase 02510F
at2e47170 ADP-ribosylat ion factor 1 mit,ARF domain 033068
pentatricopeptide (PPR) repeat-containing
41261870 |unknown protein protein 02108G
tetratricopeptide repeat (TPR)-containing
t1e16230 unknown protein protein 02410H
265 proteasome AbA-ATPase
473205530 |subunit RPTOa P-loop, GTPAATP binding mot ief 07508E
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AGI name |DART annotation Target P annotation from MIPS TIGRNCEI JGAA_ Mo ‘24hr’ 48hr  T2hr
415215560 putat ive protein 11106H 037 026 018
hwpothet ical protein. disease tetratricopeptide repeat (TPR)-containing
4T3:18780 resistance Cf-2 |ike protein protein 139044 030 030 018
inosital 1,3,4-trisphosphate ©
414208170 G-kinase-|ike protein cell to cell signal transduction 04107C 057 028 01§
415:02540 putat ive protein adh short domain, dehvdrogemase family like 129104 021 021 018
41320870 histone HZA, putative 045024 042 033 017
xvloglucan endo-
473244390 |transzlycosy|ase c polvelucan synthesis 011050 1.33 052 017
pseudogene, retroelement pol
atzet10z0 polyerotein s 120038 040 076 017
4T3e18780 |actin 2 mreB, sugar kirase,hsp?0 super family 009044 0.31 071 017
protein kinase C-receptor G- #0-40repeati 4 6], sunanine nucleotide binding
4T3e18180 protein, putative protein 075128 041 038 017
473557080 putat ive protein s 1T, strictosidine synt,alkaroid synthesis 089124 031 032 017
cytochrome P450 moncoxygenase
at3gzeesn |(CYP71B4) s 2TM, oxidative degradation 117016 055 034 017
YGGY domain, integral membrane protein conserved
473207430 |unknown protein c region 08806E 022 022 017
jasmonate inducible protein,
41252070 putat ive lectin domain, myrosinase binding protein 07512G 040 023 017
cel| cvcle control protein cwf15 homolog
aT3e13200 unknown protein putative 02704G 023 026 018
putat ive photosystem [ twpe [
st2ed4420 chlorophyl] a b binding protein c 015120 055 07 016
glutamate-ammonia |igase (FC
6.3.1.2) precursor, chloroplast
(clone lambdadtes|1) (pir
aTEzas6a0 | |518600) = 00412H 033 025 016
41266630 hvpothet ical protein SIAHT protein [Brassica napus) 11311F 053 056 015
steroid sulfotransferase-|ike
415:07010 protein sulfot ransfer domain 025108 0860 046 013
mvo- inositol-1-phosehate
4T8e10170 |svnthase -like protein 1-1-P> G-8-P 08211F 023 025 013
at1e78180 unknown protein glucose-B-phoschate 1-dehvdrogenase 7 019010 043 028 013
4T3e28960 \unknown protein 121114 077 043 015
chosphor ibosy |anthrani late
476243060 |t ransferase-| ike protein 105070 054 022 015
at1s24020 pollen allergen-like protein Bat_wv_1:pathogenesis related protein 04310H 096 056 015
aTszn1620 putative protein two of kinase domai. S _Tkc +NAF 028108 065 035 014
at1g52510 hypothetical protein ¢ abhvdrolase domain 008128 021 022 013
chlorophy || birding protein,
at1z15820 putat ive c Identical to LhcbB protein from Arabidopsis thal 02909H 043 061 013
aTae18370 putat ive AFG protein 1. proline rich GDSL motief 01904E 043 063 013
4t1288690 [unknown protein c plastid specific ribosomal proteind precursor 04309C 064 034 013
putat ive chloroshvl | a b
at2e08100 binding protein c 00108H 028 043 013
#t1e09810 unkrown protein 01B09H 1.26 106 013
4TE523060 putat ive protein = 1TM. RHOD domain, rhosphatase?family 00808F 026 041 013
t1g21760 unknown protein F-box ony proteind, receptor for Ubiquitin target 08005F 038 036 013
203 proteasome subunit PAD? (b
T5z66140 AAC32059.1) = 05104F 036 034 012
23 kDa polvpeptide of oxveen-
#t1208680 |evolving comlex (OEC) c Pseb domain, photosystem] [ 00612H 043 026 0N
4T5229960 putat ive protein mn GIP binding protein ,mit,MMR_HSRT domain 09903E 045 023 010
succiny|-Cob synthetase, alpha mit,ATP-citrate Ivase/succiny|-Cob |izase
4T628260 |subunit m siznature 125026 032 025 010
at1e12080 hwpothetical protein s PESRLIT like protein, ITH. extersin like protein (070110 083 037 010
photosystem 11 type I
atzgza420 chlorophy|l a b binding protein c 002014 028 025 00
photosystem 11 type I
chlorophy!l a b binding
4t1:23920 protein, putative c 03411H 043 036 009
chotosystem [ subunit Y1
41252230 |precursor c 00510F 040 031 009
cellulose synthase catalvtic
aTse05170 subunit (b AAC39336.1) m 8TM. cellulose_synt domain 04111H o028 030 008
ATP binding protein domain,cell viability
4T4e12780 putat ive protein related, Q0307F 027 028 008
at1g59760 auxin response factor | AUX_TAL domain 04406E 020 034 008
at2s45180 putative proline-rich protein protease irhibitor/seed st rage/LTP family 01607C 052 021 007
Lhcb3 chlorophyll a b binding
aTEz64270 protein (gh|AADZE773.1) = 03111H 072 036 006
415z12080 putat ive protein 6TM. mechanosensitive ion channel domain 045100 033 031 008
24,48,72hr 0
5 1/5
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RuBisCO LSU(Large subunit protein),LHCP (Light-Harvesting Chlorophyll a/b Pigment-Protein

Complex),PORC (Protochlorophyllide oxidoreductase type C)

76



56

22K l\/lichAfray

9,764 Macro Array

Total 22,064 \

y & Macro
|'llr \\\
12,300 564, ‘
'H\l‘ . _/'j
A
\-.1 - &
\ : N = —
\L — /
23
94 % 6 %
22,064 ( 87 % )

77



78

24
up

DOWN
172

55 (UP)
2 (DOWN)

(24, 48, 72

)



56

(A) (B)

24 48 72 (hrs)
b Glutathion transferase

Cytocrome450
24 72 48 (hrs) Glycosyl hydrolase
Auxin induced protein
ABC transporter
PEPCase

Phosphate transporter

Inorganic phosphate transporter
Nitrate transporter

Potassium transporter

Sulphate transpoerte
Ribonuclease RNS1

Myb transcriotion factor

K-means

SQD1,2 MGD3

Ribosomal protein

Auxin regulated protein
Photosystem I ,II component protein
RuBisCo related protein

Thylacoid lumenn related protein
Chrolophyll a/b binding protein
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11
Ferro (2002) 48
172
GeneName Localization(puta Description 24Pi 24cont 48Pi 48cont 72Pi 72cont
2-oxoglutarate/malate translocator precursor
AT5G12860. Inner membrane -like protein 0.91 0.49 0.73
AT5G16150. Inner membrane sugar transporter-like protein 1.05 0.67 0.80
phosphate/triose-phosphate translocator
AT5G46110. Inner membrane precursor (gh]AAC83815.1) 1.15 0.38 0.58
phosphate/phosphoenolpyruvate translocator
AT5G33320. Inner membrane precursor 0.90 0.96 0.99
AT4G30580. Inner membrane# putative protein 1.08 0.61 0.84
chloroplast omega-6 fatty acid desaturase
AT4G30950. Inner membrane# (fad6) 1.63 0.97 1.23
AT3G63410. Inner membrane putative chloroplast inner envelope protein 1.21 0.61 0.90
monogalactosyldiacylglycerol synthase - like
AT4G31780. Inner membrane protein 1.68 1.09 1.11
AT1G32080. Inner membrane expressed protein 2.13 0.47 1.28
AT3G26570. Inner membrane phosphate transporter, putative 1.13 0.54 0.84
AT2G47840. Inner membrane expressed protein 1.04 0.78 1.00
AT5G62720. Inner membrane putative protein 1.13 0.48 1.02
AT5G59250. Inner membrane* D-xylose-H+ symporter - like protein 1.24 0.61 0.85
AT5G64290. Inner membrane* 2-oxoglutarate/malate translocator 1.03 0.70 0.84
putative Na+ dependent ileal bile acid
AT2G26900. Inner membrane* transporter 1.07 0.65 1.20
AT1G78620. Inner membrane* expressed protein 1.05 0.97 0.94
AT1G15500. Inner membrane* adenine nucleotide translocase, putative 0.99 0.81 1.03
AT2G42770. Inner membrane* expressed protein 0.99 0.82 0.92
AT3G51140. Inner membrane* putative protein 1.15 0.85 0.98
AT3G61870. Inner membrane* putative protein 1.34 0.52 0.97
AT5G12470. Inner membrane* putative protein 1.09 0.99 1.07
AT5G13720. Inner membrane* unknown protein 1.02 0.87 0.90
AT4G39460. Inner membrane* mitochondrial carrier protein family 1.20 0.69 0.88
AT1G42960. Inner membrane* expressed protein 1.06 0.82 0.94
AT3G51870. Inner membrane* putative carrier protein 0.66 0.57 0.79
AT1G06690. Inner membrane* expressed protein 1.06 0.84 0.97
AT4G23430. Inner membrane* putative protein 1.46 1.52 1.01
AT3G20320. Inner membrane* expressed protein 1.11 0.93 1.02
AT4G33350. Inner membrane* Tic22 -like protein 1.01 0.83 0.97
AT3G63150.0uter membrane rac-GTP binding protein -like 0.99 0.96 0.98
AT3G52230.0uter membrane expressed protein 0.84 0.92 0.89
AT5G05000.0uter membrane GTP-binding protein (gh]AAD09203.1) 1.12 1.56 1.47
AT4G27440.0uter membrane protochlorophyllide reductase precursor 1.62 0.65 1.23
chloroplast import-associated channel protein
AT3G46740.0uter membrane homolog 0.97 0.71 0.97
AT1G76405.0uter membrane auxin-regulated protein 1.07 0.95 0.94
AT3G49560.Envelope putative protein 0.92 0.91 1.03
AT4G26670.Envelope putative protein 0.91 0.77 1.03
AT2G44640.Envelope expressed protein 1.01 0.59 0.99
ATP-dependent Clp protease proteolytic
AT1G02560.Stroma/Envelope subunit (CIpP5) 1.26 0.62 0.80
ATP-dependent Clp protease proteolytic
AT1G12410.Stroma/Envelope subunit (CIpR2) 1.14 0.72 0.87
AT4G35000.Stroma/Thylakoid ascorbate peroxidase, putative (APX) 1.01 0.94 1.04
AT3G60750.Stroma/Thylakoid transketolase - like protein 1.44 0.79 1.06
AT5G66190.Stroma/Thylakoid ferredoxin-NADP+ reductase 1.53 0.46 0.72
AT4G38970.Stroma putative fructose-bisphosphate aldolase 1.54 0.47 0.85
AT5G20720.Stroma chloroplast Cpn2l protein 1.07 0.50 0.82
AT3G12780.Stroma phosphoglycerate kinase, putative 1.56 0.59 0.96
AT2G39730.Stroma auxin-regulated protein 1.97 0.35 0.65
putative calcium-binding protein,
AT1G12900.Stroma calreticulin 1.60 0.42 0.88
[ J<o0.5
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Glycolysis and TCA cycle Sucrose

Glucose
Fructose

F-6-P
(PPi)Phosphofructokinase ?l | é (ATP)Phosphofructokmase

F- 16 P
Glycelaldehyde -3- P

NADP D
NADP-G3Pdehydrogenase On NAD-G3Pdehydrogenase
NADPH

PEPC k.nase 3-P- Glycelate
48hrs +250% GDP+P|

OAA—

NADH
ADP P Co ADP
+P1 ATP+CO2
PEPCase 48hrs +300%
NAD+ ATP

48hrs +290%

NAD(P) @ PDI-D

48hrs  +45%

Y -

TCA

LWhe

28

(PEP:Phosphoenol pyruvate) (OAA:Oxaloacetic acid)

0AA PEP PEP Pyruvate
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Calvin Benson cycle

Phosphate kinase

il 1,3 DISPC ey DGA3P

3-PG

ATP ADP NADPH NADP+Pi

D-fructosel,6-bis P

D-ribulosel,5-bis P

H20
Di-hydroxy
asetoneP Fructose bis
phosphatase Pi
D-ribulose-5P<m D-ribose 5P <@ - P <= 1, bisP
n Elithrose-4Rgm D-fructose6-P

D-x lose-5P
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5
S: C: M: (Target
P )
IR PO AEITRUIEELL 0L JSicak

Genallame Digzeription Gene Name 24Pi  48Pi T2Pi 24Pi  48Pi  T2Pi 5 ¢ M
ATAG21800.1 | 1-D-decxyxylulose Sphosphate synthase, putative 180 367 118 117 848 047
ATIGA1800.1  glucose-fpheosphatelphosphate-translocator precursor, putative AtGPT 038 |1.99 1.43 1.08 £8&83 625
AT1G32900.1 starch synthase, putative 020 183 1.82 193 6878 480
AT4G10120.1 sucrose-phosphate synthase - like protein 085 (232 1.81 862 d28 (207
AT3G1TT90.1 acidphesphatase type § ATACPS 113 |238 194 666 286 (162
AT1G82940.1 putative purple acid phosphatase 078 884 3837 182 787 482
ATAGE4000.1 32} E-bisphosphate nuclectidase lemb | CAB05589.1) SALS 019 |1.60 1.43 151 733 411
ATEG26010.1 protein phosphatase 2C (PP2C), putative 087 |1.058 1.10 0.74 108 647
AT2G02990.1 ribenuclease, RING1 098 4158 (3.08 473 1828 1181
AT3GE48860.1 mitochondrial phosphate transporter FPHT3 108 285 163 096 A07 1.73
AT20335940 1 phosphate transporter (AP TS PHT4 139 508 361 903 1018 243
ATI1G12940.1 | nitrate transporter, putative, 11T 187 325 2.00 1.72  0.89 .33
AT4G23T00.1 putative Na+H+-exchanging protein 12TM ATCHX1T 142 286 1.06 104 B.25 1.26
AT1GT3220.1 putative transporter 218 179 6.62 11.39 1131 182
AT3G44920.1 putative protein ATCHX11 124 |228 1.03 289 531 163
AT4G38030.1 sulfolipid biosynthesis protein 5GD1 S6D1 081 (218 154 702 317 (213
ATEGO1220.1 putative protein sqD2 087 |2.42 177 870 625 319
AT3GE6630.1  cytochrome p460 family PADS 088 189 (0.88 071 878 110
ATBGETE20.1  cytochrome p460 family 013 |088 022 023 &6l 0686
AT1G02930.1 glutathione transferase, putative ATGET1 105 124 0.60 066 &63 087
ATIGITITO1 glutathione transferase, putative 219 277 154 087 806 084
ATIGES930.1  glutathione transferase, putative 057 |1.62 0.72 113 783 279
AT2G29470.1 glutathione transferase, putative 045 |1.10 0.42 1.06 822 082
AT23E29490.1 glutathione transferase, putative 169 |2.02 1.60 108 £33 1.20
AT4G1E210.1  glyeosyl hydrelase family 14 (beta-amylase) 220 18583 658 13.49 4538 1262
AT4G16260.1  glycosyl hydrolase family 17 134 191 0.71 098 1719 083
AT4G19610.1  glycosyl hydrolase family 18 095 |3.75 1.42 0.78 1024 149
AT2G43670.1 | glycosyl hydrelase family 19 (chitinase) 2.04 |3.60 1.69 068 &21 1.13
AT2G43690.1 | glycosyl hydrolase family 19 (chitinase) 136 464 1.587 089 /47 1.89
AT1G26420.1 FAD-linked oxidoreductase family 0585 176 0.62 043 627 063
ATIGTEIL0]  family 1T extracellular lipase 4 (EXL4) EXL4 103 076 114 087 085 4825
AT4G14630.1  germin precursor oxalate oxidase GLFP9 095 238 1.26 0.23 627 124
AT4G3TI90.1 cinnamyl-alcohol dehydrogenasze ELIZ-2 045 (219 0.94 0gs 127 1.687
ATEGEED310.1 nonspecific lipid-transfer protein precursor - like 1.03 090 5.87 099 08 604
ATEG05340.1 peroxidase, putative 441 922 0.92 203 1274 122
ATEGDE860.1 polygalacturonase inhibiting protein (PGIP 1) 266 366 2.59 146 &6 271
ATAG26790.1 putative AP G protein 149 124 |221 130 100 &68
AT2G29380.1 putative tropinone reductase SAGLS 264 362 1.10 1.09 &78 088
ATEGE11810.1 putative monogalactosyldiacylglycercl synthase MDG3 024 147 1.29 1408 1180 315
AT1G61960.1 caleium-dependent protein kinase, putative 037 078 187 113 AB18 1.34
AT1GT2460.1 leucine-rich repeat transmembrane protein kinase, putative 379 |385 1.20 369 1179 448
AT2G16620.1 putative protein kinase 560 439 1.42 505 151 254
AT2G10105.1  similar to athila ORF 1, putative 234 |101 0.78 325 221 1049
AT1GAE6170.1 PHD-finger protein, putative MID1 09z 100 0.89 093 T2 088
ATHGE0160.1 idsdlike pretein 061 138 138 1719 449 205
AT2GE04160.1  subtilisin-like zerine proteasze AIR3 ATR 136 334 2.27 150 B03 315
AT1G02080.1 putative luminal binding protein 088 309 2.62 149 A7T9 447
AT1G46768.1 AP2 domain protein EAPS 1 184 195 114 495 547 215
AT2G34210.1 putative transcription elongation factor 022 |8.13 2.01 229 691 385
AT2G26560.1 patatin, putative 026 |1.30 [0.49 045 1087 084
AT1G08310.1 unknewn protein 061 210 176 10.78 740 222
AT1GEA660.1 unknewn protein 188 222 2.07 211 169 A47
AT3G30140.1 unknown protein 215 494 2.658 831 126 (293
ATIG09310.1 expressed protein 153 280 2.35 575 088 (198
ATIG18490.1 expressed protein 381 |53.09 0.94 7.74 658 213
AT1GT3010.1 expressed protein 037 184 1.49 19.18 18588 380
AT2GE16220.1 expressed protein 2686 417 2.3d 026 889 068
AT23E18690.1  expraszsed protein 019 082 0.41 064 A60 1.26
AT2G21820.1 expressed protein 310 458 2.08 831 155 (2835
ATIG02040.1 expressed protein 080 147 1a7 1225 383 194
AT1G13620.1  hypothetical protein 035 (081 0.38 026 528 0486
AT1G1TT101  hypotheticel protein 087 492 (388 2132 2472 5462
AT1G60280.1  hypothetical protein 242 0994 154 748 109 217
AT1G6ET390.1  hypothatical protein 278 263 208 637 117 183
AT2G16220.1  hypothatical protein 631 142 [232 566 134 164
AT2G18660.1  hypothetical protein 086 323 (274 2386 124 944
AT3G31380.1  hypothetical protein 291 |260 181 227 131 504
AT3G48380.1  hypotheticel protein 072 081 0.88 101 103 4&33
ATEG0T460.1 putative pretein 117 164 130 180 184 A17
ATBEG20790.1 putative protein 088 2568 (245 2366 418 |101
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AtTPT AT5G46110.1

Pi
ATPase VaC

AT5G43370.1
AT2G38940.1
AT2G32830.1
AT5G43340.1
AT1G20860.1
AT1G76430.1

30

chl:

mit:

vac:

AAT:ATP/ADPtranslocator

PPT: phosphate / phosphor enolpyruvatetranslocator
XPT:Phosphate/Xylose5-Ptranslocator
TPT:phosphate/triose—-phos phate translocator

GPT: glucose-6-phosphate /phosphate translocator
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2: +2

Genelane Description 24hr 48hr 72hr Genellane Deseription 4hr | 48hr | Tihr
chloroplast BNA-bindine protein cp33,
ATIGO1080.1  putative 1.07 0.41 0.76 ATIG18180.1 expressed protein 1.28 0.8%
AT1G01180.1  hypothetical protein 1.E6 1.43 ATIG18230.1 respiratory burst oxidase protein, .74 0.84
ATIE01180.1 | oytochrone P450, putative 1.67 ATLE19870.1 expressed protein 050 0.52
terredoxin--NADE reductass presursor,
ATIE01720.1 (NAC domain protein, putative 1.05 0.95 ATLE20020.1  putalive 1.50 0.85  1.05
NAM (no apical meristen)-like protsin,
AT1602220.1 | putative ATLE20150.0  subtilisin-like serine protsass 0.47  0.82 0.7
ATIE02280.1 putative GTP-binding protein ATLGZ0160.1  subtilisin-like serine proteass 1.45 1.08
ATIE02380.1 glycosyl hydrolase family 19 (chitinass) ATLG20310.1  expressed protein 0.67 0.69
ATIG02610.1 |pectinesterase family ATIG20340.1  plastocvanin 1.78  0.45  0.75
AT1602920.1 glutathione transferase, putative ATLG20850.1  oysteine prateinase HCPE 1.41
putative inorsanic phosphate
AT1602930.1 glutathione transferase, putative ATLG20860.1  transporter protein
AT1602980.1 | hypothetical protein ATLG20930.1  Gyelin-dependent kinase B232
ATIG02120.1 |unknown protein ATLGZI0B0.1  uaknown protein
putative photosysten I reaction center
AT1603130.1 | subumit 11 precursor 1.20 0.41 0.85 ATLGZI070.1  expressed protein
ATIG02600.1  photosysten 11 protein family 1.74 0.37 0.95 ATLGZILO00.L  O-nethyltransferase L, patative
ATIGOZE?E.1  putative thioredoxin-m 1.28 0.48 0.86 ATIGZ1110.1 O-methyltransferase 1, putative
AT1E03820.1 |hypothetical protein 1.98 126 RSN ATIC21120.1  O-netbyltransferase 1, putabive
AT1E03840.1 |hypothetical protein | IERE 1.33 ATLGZ1130.1  O-nelbylirensferase L, pulalive
AT1E03380.1 pulative phylochelatin synthase 1.17 1.95 ATLGZ1810.1  hypothetical protein
AT1604240.1 | pulative suxin-inducsd protein AUXZ-11 1.58 1.55 ATLGEEL70.1  expressed protein
AT1E04420.1 | hypothetical protein 1.20 1.43 0.51 AT1G22400.1  UDP-glucoss slucosyltransferase,
$-dsoxy-D-srabino-heptulosonats 7-
ATIE04500.1 | hysothetical protein 1.15 0.49 AT1G22410.1  phosphate. putative

1-aminocyclopropane-1-carboxylate oxidase
(ACC oxidase) (ethylene-forming emzyme)

ATIGOS010.1 | (EFE) 0.92 1.12 ATLG22630.
rutative chloroplast 50% ribosomal

auxin-resulated protein

ATIGO05180.1 protein, L6 ATLG22980.1  copeer charerome (GOH)-related
ATIG05510.1 | hypothetical protein ATLGZ3080.1  expressed protein
photosysten 11 oxveen-evelving complex 23
ATIG08EE0.1 | (DECZE) ATLGZ3110.1  uaknown protein
ATIG06740.1 nudrd-like protein ATLGZ3140.1 G2 demaim-conteining protein
ATIGO7160.1 MAP3K sanme protein kimase, putative ATLGZ4140.1  putative metalloproteinsse
ATIGOTE20.1  expressed proteinm ATIGZ24270.1 hypothetical protein
ATIE07840.1  hexose tramsporter, putative AT1G24822.1  FOAD.1%
ATIEO07430.1 protein phosphatase 2C (FP2C), pulalive AT1G24851.1  FoAR.16
ATIEO7720.1 | bela-ketoaoyl-Coh synihase family ATL24909.1  swihranilats synthase beta subunit
ATIE07910.1 |translation elongation fsctor EF-1 alpba ATLG24938.1  F5Ad.1%
AT1E08310.1 | unknown protein ATIGE5025.1  F5A9.9
lysine snd histidine specifio
ATIE08380.1 |exsressed protein ATLG25530.1  transporter, putative
ATIE08430.1  hysothetical protein ATLG26380.1  FAD-linked oxidorsductase family
rutative caloiun-dependent protein kinass
ATIGOS650.1 | (U30439) ATLG2E380.1  FAD-linked oxidorsductase family
ATIG03070.1 |expressed protein ATIGZE410.1  FAD-linked oxidorsductase family
ATIG08080.1 putative luninal binding protein ATLG26420.1  FAD-linked oxidoreductase femily
putative respiratory burst oxidese protein
AT1G09080.1 B ATLGZE500.1  hypothetical protein
AT1609240.1 | micotisnemine synthase, putative ATLGZE740.1  expressed protein
ATIG09310.1 |expressed protein ATLGZ8950.1  hypothetical protein
ATIGO4240.1 putative ENA-binding protein ATIGZ7220.1 hypothetical protein
ATIGO4530.1 putative phytochrome-associated protein 38 ATIGZ7480.1 expressed protein
AT1E09640.1 nyb fanily transcription factor ATLG27710.1  usknown protein
AT1E03750.1 | expressed prolein ATLG27730.1  salt-tolerance zine finger protein
pulative 2,3-bisphosphoglyoerate-
AT1E08780.1 | independent phosphozlycerate mutass ATLGZ8000.1  hypothetical protein
leucine-rich repeat transmenbrane pratein
AT1E09970.1 | kinase, putative ATLG28170.1  steroid sulfotramsferass, putative 1.85  1.13
ATIE10080.1 |exsressed protein ATLGZ8180.1  hypothetical protein 0.68 1.13
ATIE10585.1  Exsressed protein ATLG28270.1  hypothetical protein 0.5 0.5 0.45
ATIG10960.1 |ferredoxin precusor isoloz ATIG28480.1  zlutaredoxin, putative 095 EREEN 0.7
plastid ribosonal protein L34
ATIG11430.1 DAL protein, eutabive 1.25 0.45 0.98 ATLG23070.1  precurser, putalive
aminowethylirassferase-like precurser
ATIG11880.1 protein 1.37 0.42 0,42 ATLG28430.1  auxin-induced protein, zutative

hypothetical protein

ATIG11990.1 |putative srowlh resulator protein DEEN 1.5c DOENEEN  aTiczadso.

1-aminocyclopropane-1-carboxylate oxidase

ATIG12010.1 | (ACC oxidase), putative ATLGZI500.1 auxin-induced protein, putative
AT1E12160.1  hypothetical protein ATIG28680.1 hypothetical protein
ATIG12200.1 umknown protein ATIGZ8E10.1 hypothetical protein

putative calcium-binding protein,
ATIG12800.1 calreticalin ATIG2I6ED. 1 lipase/hydrolase, putalive
ATIG12840.1 mitrate transporter, putabive ATIG29630.1 expressed protein

photosysten 1T type I chlorophyll a /b

ATIG12300.1 |expressed protein ATIG28810.1 binding protein, putative
AT1G13340.1 'hypothetical protein ATIGE0380.1 rhotosystem I subunit ¥ precursor
ATIG12430.1 steroid sulfoiransferase, putative ATIGE0E00. 1 transcription factor, putative
AT1G13620.1 |hypothetical protein ATIGE0630.1 zlycosyltransferase family
ATIG18760.1  unknown protein ATIGEOTO0. 1 FiD-linked oxidoreductase family
ATIG12890.1 |expressed protein ATIGE0720.1 FiD-linked oxidoreductase family
ATIG14080.1 lipoamide dehydrogenase, putabive ATIGE07S0.1 FiD-linked oxidoreductase family

Z-oxoglutarate-dependent dioxygenase,
ATIG14130.1 putative ATIGE0826.1 hypothetical protein
ATIG14160.1  Psb@ domain protein family ATIGE1240.1 hypothetical protein
AT1G14345.1 Expressed protein ATIGE1270.1 hypothetical protein

polysaccharide lyase family 1 (pectate photosystem I subunit 11 precursar,
ATIG14420.1 |lvase) ATIGE1330.1 putative 1.42 0.45 0.30
AT1G14830.1 |hypothetical protein ATIGE1640.1 MADE-box protein 1.28
ATIG14870.1 unknown protein ATIGE1870.1 unknown protein 1.23
AT1G14860.1 major latex protein (MLF)-related ATIG21886.1 major intrinsic protein, putative 0.387
ATIG1GSE0.1  metal iom transporter, putative ATIGE20B0.1 phosphoribulokinase precursor 1.14
ATIG1E080.1  hypothetical protein ATIGE2080.1 expressed protein 1.28
ATIGLEIS0.1 WAK-like kinase (WLK) ATIGE2360.1 oxidase, putative 1.30

glycine cleavage system H protein

ATIE1TIF0.1  glutathione transferase, putative ATIGE2470.1 precursor, putative
ATIGLT180.1 glutathione transferase, putative ATLGE2900.1 starch synthase, putative
ATIGL7180.1 glutathione transferase, putative ATIGE2920.1 expressed protein
ATIGLTSL0.1  MADS-box protein ATIGE2960.1 subtilizin-like serine protease
ATIGL7EE0.1  ribosomal protein, putative ATLGE2980.1 hypothetical protein
ATIGL7E60.1 Expressed protein ATLGE2990.1 ribosomal protein L1l, putative
ATIGLT7L0.1  hypothetical protein ATIGE3720.1 cytochrome P450 monooxyzenase
ATIG17745.1 expressed protein ATLIGESTED. L transcrirtion factor TINY, putative
ATIG17860.1 lemir (miraculin). putative ATLGEETS0.1 chloroplast lumen common protein
AT1G17990.1 12-oxorhytodiencate reductase, putative ATLGE3830.1 AIG1-like protein
ATIG18100.1 terminal Flower 1 (TFL1). pulative ATLGE3890.1 AIG1-like protein
AT1G18800.1 unknown protein ATLGE3910.1 AIG1-like protein
AT1G18480.1 (expressed protein ATIGE3930.1 ALG1-like protein 1.
ATIG18570.1 ‘myb family transeription factor ATLGE4480.1 GHP-rich zine finger protein, putative 1. .
ATIG18780.1 |unknown protein ATLGE4510.1 reroxidase, putative 1.08 1.3%
AT1G18880.1 peptide transporter, putative ATLGE4540.1 cytochrome p450, putative 0.3%
ATIG18970.1 germin, putative ATIGEE180.1 hypothetical protein 1.5% 1.17
ATIG18980.1 (germin, putative ATIGEE513.1 unknown protein 0.5% 0



Genelame

AT1G35520.

ATLG35680.

AT1G35720.
ATIGAGT40.
AT1G36080.
ATIG3E106.
AT1G42080.
AT1G42706.
AT1G42970.
AT1G43746.
AT1G43940.
AT1G44000.
AT1G44020.

AT1G44180.
ATIG44676.
AT1G46768.
ATIG47RE0.
AT1G48000.

AT1G48350.
ATIG4B870.
AT1G48700.
AT1048130.
AT1G49310.
AT1G48670.
AT1G49860.

AT1G49900.
AT1048930.

ATIGHO110.
ATLGE0900.
ATIGHLOEE.
AT1GEL120.

ATLGE1420.
ATIGHLRO0.

ATIGHLIRR0.

ATIGHLRED

ATIGHLIRE0.
ATIG62190.
ATIGH2200.
ATIOB2EEE.

ATIOB2RED.
ATIGHZRA0.
ATIO62840.
ATIGHETR0.

ATIGHEEL0

ATIGHERED.
ATIG63R30.
AT1IGHA000.
ATIG64610.
ATIGHAR40.
ATI0644980.

ATIOEEN20.
ATIGHE240.
ATIOEELR0.

ATIO6EL80.

ATIGBERED.

ATIGBERRO.
ATIGHER00.
ATIO6EA20.
ATIGHEAED.
ATIOBEEE0.
ATIGHE430.
ATIOEEER0.

ATIGEERO0.

ATIOBETLIO.

ATIOBFRA0.

ATIOBFEED.
ATIGHFAR0.

ATIGHBZR0.
AT1GE9580.
ATIGHBRR0.
AT1GE0280.
ATIGROZED.

ATIGRO460.
ATIGEOTS0.
ATIGROAED.
ATLGE0980.
ATIGE1120.

ATIGR1240.

ATIOR1IE20.

ATIORLIEED.

ATIORLTO0.

ATIORLE00.
ATIGELAE0.

ATIGEZ0R0.
ATI0R2190.
ATIGR2ZE0.
ATIOR2E0.

ATIGR2G40.
AT1GE2580.

ATIGEZER0.
ATIGRETLIO.
ATIGEET20.

ATIGEE850.
ATIGE34R0.

1

1

1

1

1

1

Deseription

suxin response factor, putative 1.53
608 ribosomal protein L21 chloroplast
precursor (CL21)

Ca2+-dependent membrane-binding protein
annexin

hypothetical protein

F-box pratein fanily

mutator-like transposase, putative
hypathetical protein

Tamd-like transposon protein
glyoeraldehyde-3-phosphate dehydrogensse  |[NNNMEMLON
retroelement protein, putative
hypathetical protein

expressed protein

CHE-rich zino finger protein, putative

aminoseylasze, putative

photosysiem 11 22kDa protein, putative
AP2 domain protein BAP2.1

disease resistance protein family

nyb family transeription factor

ribosomal protein L18, putative
expressed protein

unknonn protein

COWSTANS B-box zinc finger family protein
hypothetical protein

peroxidase, putative

zlutathione transferase, putative

zine finger protein ATZFL, putative
hypothetical protein
bramched-chain amino acid
aminotransferase, putative
expressed protein

similar to F-box protein

DNA-binding protein RAV1, putative 0.60
unknonn protein 0.92
receptor protein kinase, putative 0.34
light repressible receptor protein kinase,

putative 1.01
light repressible receptor protein kimase,

putative 0.56

light repressible receptor protein kimase,
putative

peptide transporter, putative

expressed protein

0.4%
0.87

0.43
hypothetical pratein 1.61

WBS/LER disease resistance protein,
putative

Wik-like protein

putative purple acid phosphatase
hypothetical protein
phosphoenolpyruvate carboxylase 1.
putative

disease resistance protein (CC-NES-LEE
class), putative

pectin wethylesterase (PMEUL), putative
wyrosinase-associated protein, putative
hypothetical pratein

hypothetical protein

hypothetical pratein

1.08

0.70

lipoxyzenase, putative

unknown protein

expressed protein

Bubisco subunit binding-protein bets
subunit

unknown protein

photosysiem I subunit V precursor,
putative

unknown protein

serine ascetyliransferase
hypothetical protein

purple acid phosphatase, putative
nicotianamine synthase, putative
expressed protein

water stress-induced protein, putative

polyzalacturonase, putative

disease resistance protein (TIR class).
putative

disease resistance protein (TIR class).
putative

unknown protein

unknown protein
expressed protein
hypothetical protein
hypothetical protein
hypothetical protein

galactinol synthase. putative
auxin-induced protein, putative
ferrodoxin precursor

gibberellin 20-oxidase, putative
terpene synthase/cyclase family

late enbryozenesis abundant protein,
putative

light-harvesting chlorophyll &/b binding
protein

Mlo protein, putative

BNA polymerase II subunit (hsBPE10),
putative
glucose-B-phosphate/phosphate-iranslocator
precursor, putative
caloium-dependent protein kinase, putative

expressed protein

hypothetical pratein

hypothetical protein

hypothetical pratein

similar to flavin-binding monooxyzensse-
like protein (Z71288); similar to E3Ts
gh|R30018 and gh|HAEESE

hypothetical protein

PPR-repeat protein
beta-VPE
PPR-repeat protein

hypothetical protein
DNA-binding protein, putative

48hr

1.70

T2hr

Genehame

ATLGE4160.

ATLGB4210.

ATLGE4370.
ATIGB4610.
ATLGE4BLD.
ATIGB4770.
ATLGE4TE0.
ATIGBENGD.
ATLGESEA0.
ATIGBER40.
ATLGESSS0.
ATIGEE180.
ATLGEELTD.

ATLGEEZTO.
ATIGEE420.
ATLGEERAD.
ATIGBET00.
ATLGEETED.

ATLGETNA0.
ATIGE7160.
ATLGETS40.
ATIGB7EOD.
ATLGETTO0.
ATIGE7810.
ATLGETSTO.

ATLGEBS20.
ATIGERAED.

ATIGEREZD.
ATLGEBETD.
ATIGEBREBD.
ATLGEBT40.

ATLGEBTE0.
ATIGERR00.

ATIGES480.

ATIGB8A3D

ATIGESR70.
ATIGESRE0.
ATIGES920.
ATIGES930.

ATIGES940.
ATIGFOI10.
ATIGFOR20.
ATIGF0R30.

ATIGFO860

ATIGFOR80.
ATIGFI030.
ATIGT1380.
ATIGT1681.
ATIGF1800.
ATIGF2070.

ATIGT2460.
ATIGF26B0.
ATIGF2610.

ATIGT2880.

ATIGT2400.

ATIGF2010.
ATIGTE220.
ATIGF3260.
ATIGTE326.
ATIGT3330.
ATIGFE600.
ATIGT3660.

ATIGF2600.

ATIGT2470.

ATIGT4010.

ATIGT4140.
ATIG74160.

ATIGT4210.
ATLGT74470.
ATIG74680.
ATLG74670.
ATIGT4970.

ATIGFERE0.
ATLIGTS360.
ATIGTE430.
ATIG7SES0.
ATIGFETED.

ATIGTER30.

ATIGTERE0.

ATIGTEALO.

ATIGFEAB0.

ATIGTE410.
ATIGTE430.

ATIGTE480.
ATIGTEG20.
ATIGFEROD.
ATIGTERE0.

ATIGTEAS0.
ATLG77230.

ATLIG?7330.
ATIGT7380.
ATLIG?7910.

ATLG78000.
ATIGTRIFO.

56

Deseription 24hr 48hr 72hr
disease resistance response protein

family/ dirizent protein family 0.69 0.6%
leucine-rich repeat transmembrane

protein kinaze, putative 0. 0.6% 0.4%

expreszed protein 1.87 4
rlastid ribosomal protein 3E. putative
hypothetical protein

expressed protein

ammonium iransporter, puitative
hypothetical protein

expreszed protein

rolyanine oxidase, putative
anp-binding protein, putative
oxidoreductase, putative

PHB-finger protein, putative
zlycosyl hydrolase family 1, beta-
zlucozidaze

hypothetical protein
methyliransferaze-related
methyliransferase-related

MATE efflux family protein, putative
ribulose-bisphosphate carboxvlase
amall unit, putative

hypothetical protein

hypothetical protein

Flaaza1.27

auxin-rezulated protein

F12421.8

expressed protein

CONSTANS B-box zinc finger family

rrotein 1.22
expressed protein 1.22
expressed protein 0.5k
expressed protein

expressed protein 0.84

rutative receptor protein

rutative phosphoenolpyruvate
carboxylaze 0.87 0.85 0.45
hypothetical protein 0.59 0.44 0.82

expressed protein 0.
expansin (Ab-EXF1) 1.
rutative peptide tramsporter
putative thioredoxin

zlutathione transferase, putative
glutathione transferase, putative

pectinesterase family
receptor-like kimase, putative
phosphozluconutase, putative
Csf-2-related

Csf-2-related

major latex protein (MLE)-related
myb fawily transeription factor
ABC trapsporter family protein
hypothetical protein

expressed protein

DnaJ protein, putative

leucine-rich repeat transmembrane
protein kinase, putative
hypothetical protein

gernin-like protein

disease resistance protein (TIR-NBS
class), putative

disease resistance protein (TIR-NBS
class), putative

expressed protein

rutative tramsporter

putative irypsin inhibitar
similar to Drd{protease inhibitor)
Drd(protease inhibitor)

MAF kinase. putative

lipid transfer protein, putative
rhosphoethanolamine N-
methyliransferase, putative
CONSTANS B-box zinc finger family

protein 0.78
strictosidine synthase family 0.92
hypothetical protein 1.60
hypothetical protein 1.17
rutative glveerophosphodiester

rhosphodiesterase 1.60
zeranylgeranyl reductaze 0.85
zlutathione transferase, putative 0.78%
BAST1-like protein 1.99
ribosowal protein 33, putative 0.98

chloroplast 50% ribosomal protein 131,
rutative

hypothetical protein

homeodomain protein BELL1, putative
unknown protein

expressed protein

plant defensin protein, putative
(PDF1.1)

family I extracellular lipase 2
(EXLZ)

family IT extracellular lipase 4
(EXL4)

chloroplast droughi-induced stress
protein, potative

putative RING zine finzer protein
rutative phosphate iransporter
3-hydroxy-3-methylelutaryl Cok
reductase (A4 1-532)

expressed protein

expressed protein
L2-oxophytodiensate reductase (OPE2)

expressed protein

unknown protein
L-aminocyclopropane-1-carboxvlate
oxidase (ACC oxidase), pulative
amino acid carrier. putative
hypothetical protein

high affinity sulphate tramsporier,
putative

unknown protein
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GeneNoune
ATIGT#A40.1

ATLGTEIT:
ATIGTEID:

ATICTE3S0.1
ATIGTRAI0.0
ATIOTERS:

ATIGTEORO.)
ATIGT#OD
ATLOTEAE:
ATIGTEH4

ATIGT#ITO.I
ATLGTE040.1

ATIGT#05D.1

ATIC0A03E.

ATEGO416D.1
[TH]

Desoription
klutsathions trensfersse, yutative

ELUtBINLOnE \PEnEfersse, Putlative
slutsthione irsnsfersse, pulstive

tenoid d
(moozanthin oloavese snzyme) (KGLIINCEDL),
putatbive

sxpressed protein

ribazomal pratein LI3, pulative

elyoepretein{IPl), puiative
sxpressed yrotein
glyooprolmin(ER1), pulalive
hypathatical protein

lupecl synthase (LUFL)
rhotosys e rolyreptide, putative

305 ribosomsl protein 517. chlororlast
erecurser (C517)

sxpressed protein

bypotheticsl protein

WEKY family trensoription faclor
hypathetionl pratein

putative two-component responss regulator
profein

plant defessin protein, palative (FOFE.3)

CHP=pich zine fizeer profein, putabive
&lutathions trensfersse. pulative
ribomuoleaze, BNZI

pradicied by ponelinder

bypotheticsl protein

putabive satersse

pulative oold-regulaled protein
putative stercld sulfotransferase

wutative hest sheok protein
usknemn prolein

subiilisin-like serine protesse AIRY

ATHOO4E40,1
ATEGO4TED. ]

ATICORAIN. 1

ATIGO7740.1
ATICIO0AN. 1
ATICIO10%.
ATIGIOGT
ATICI034

ATIGILA10.1

ATHOI 29401
ATHOIEINE,
ATICI33E

AT2C1E61
ATIGIAGL

ATIGI40TO.0
ATHIIAGE:

ATIGIS060.1
ATIGISOT
ATIRE0Y:
ATIGIRI0
ATIGIS1D
ATICISEE
ATICIEIT
ATICIR4ED.1

pulative rel wol polyprotein
hypathebical protein

putative non-LTE retroslement reverss
transeriplaze

ezpreased probein

sxpressed yrotain

pulative glyoine-rich pratein

pulabive glyeine-cich yralein

putative glyolne-rich protein

wutative Athile retroslement ORTI srotein
mrpressed protein

Mutator=1ike tramsposase

putative Tall-like non-LTE retroelemsnt
protein

pulative relroslessnl pol palyprotein
slmilar to sibile ORF L. putstive
putative Athils reiroelemeni ORT1 protein
expressed protein

pulabive monagslactosyldineylelyearol
Fynibese

putative YEE-1-like b-ZIP transeription
fnator

similar lo bZIP pratein
alsnine-glyoxylate swinoiransfersse
putative Tall-like mon-LTR retroelessnt
pratein

pulabive receplor-1ike prolein kinase

REM-contsining protein
pulative staroid sulfotransierase

putative lipid irsnsfer protein
In/Spu-like irsnsposon protein

fally acid wlongass 1 (FAEL), pulabive
putative retroslessnt pol polyprotelin
bypotheticsl protein

expressed protein

srlaglucan Tucosy | Lranslorase, pulalive
polygslociuronsse, pulative

polyesluclovansrs, pulutive
yulative glucsnyllransEnoraae
rutative gluscayliransferass
Mutator-like tramsposaze

ATIGIR220.0
ATECIRIRS .1

olass 1 zyablolic b labin (AHELY
hrpothetical srotein

siailar lo F-box prolein tamily
putative protein kinsse

nodulin-like protein

F-bax protein lamily, ALFERE

NAM (no splosl meristem)-like protein
expressed protein

usknewn prolein

upknown protein

sxpressed yrotein

pulative poly(R) palymsraze
senesconce-sszoolsied protedn

putative Cale-dependent ser/thr protein

translation initistion faolor e[F-% gamas

putative recsptor-like protein kinssse

putative major imtrinsic (channel) protein

pulative suzin-regulaied protein

ATICI7400.1  kinasze
ATICITIA0. ] expressed protein
ATIGIROS0.1  histens HI
ATICIE3T pulative lipid Lransfer protein
ATIGISATD.1  putative profein kinmese

1 Ae-like L
ATIGIEEE hypotheticel pratein
ATIGIERD expressed protein
ATICIEVR0.L  subusil. pulabive
ATIGIRA00.1  peroxidese. putative
ATIGI91 9
ATICIR4T putative protein kizese
ATIGROG R bypotheticsl protein
ATEC20R T mrpreseed pratein
ATIC2L020.0
ATEZGZLOA%.1  sensacsnos-sssooisted protein
ATHRRLEL
ATIG2LI38.1  siwiler to bILP protein

putative kinesin heawy chain

putative fructose bisphosphate sldclase
Mulalor-1ike Leansposase

unknewn protein

wrb family transeription fector

FHi-contsining profein
sxpressed protein
GTF-binding prolein, pulabive

arabinocslsctan-protein (AGPR)
milachopdrial sarriee pratein family

GieneNane Bescription
ATECEETE0.1 BHLH protein
L-aminoeyeloprayanc-1-carbazylale
ATZCEZHIO.D aynthase (AGEG)
ATIG2EARD. 0 bypothetical protein
ATIC229B0.1 pulative serine carbowypeplidase [ L.ag 0.48 0.8t |
ATEGREI90.1 putative serine carboxypeptidase I LAl 0.40 0.04
ATHOEE220.0  eyloohrome pdS0, pulative ey
wulalive antbranilale H-
AT2G2I500.0 {benzoyl .43 0.%9 051 |
1 Fulstive & in lysse LB 0.41 0.94 |
ATEC2ERTO. 0 mxprozzed protein .97 .43 0.75
ATIGRITA0.1 bypothetical protein 1.48
puiative non-LTE retroelesent reverse
ATEZG2IO00.0 transoriptase 007
Fulalive chloroplazl ribosanal prolein
ATZGZA0N0.1 136
ATECE4B00.0  expressed protein
yulalive Ligand-gated ion channel
rrotein
ATIG24050.1 puistive tyrosine saminoirsnsfersse
ATECL6160.0  unkmows protein
ATEGREIRO.Y  bypolhelical prolein
ATZG2E460.1 expressed protein
ATEC 2600, mrprozzed prolein
ARYED, similar bo yeasl phoromons
ATIC2E630.1 recepior
ATEZGRESED.1 satatin, pulative
ATHRRRED. unksown protein
ATZGRTORO.]  expressed protein
ATIG2T180.1 purple sold phosphatase precursor
ATEGRT220.0 bomeodonain protein
ATEC272R0.1 unksown protein
ATZGETETO.1 putative flavoncl sul fotrsnslerase
puiative rublsoc subunii binding-
ATECLR000.1 srotein alphs subunit
ATEC2E400.1 bypolhelical prolein
Futative sesd storage protein
ATIG28400.1 {vicilin-like)
ATICLEIED.1 eyleohrome pdS0. pulative
ATEO2E960.1 sapansin, pubalive
Lleucine-rich repeat irsnswenbrane
AT2G28970.1 protein kinase, putstive
Futalive non-LTE relronlessnl reverss
ATIOZEAR0.]  brameoriplase
rulative Ligand-gated lon chenzel
ATEZGR9100.0 protein (13
ATHERRE1 70,1 Fulalive bropinons reductase [N 0.7
ATEOREIRD. 1 unksown protein 1.1l n.av
ATIG29290.1 puiative tropinone reductese .74 0.2
1 pulstive tropi duat .98 0.46

ATZC29360.1 Fulalive tropinons reduotsse

ATZGERE20.1 glutsthione tramsferase, putetiive
s . putstive
[ . pubative

ATZGERETO.1 Elutsthions tramsferase, putetiive

ATEG2B400.1
1

glutsiblone transferase, putsiive

ATZGI0140.1

ATHO 306401
ATECROGLO. 1
ATIC30760.0

ATHO30770.1
ATERRLGLO. Y

ATEZCILTTO.I
ATHRRLA10.0

ATZGA2140.0
ATEZCIEIO0.0
ATIORZA6D.1
ATZGIZETO.1
ATIZGAZAAD.

ATICHE080.1
ATZCEE1RD.1
ATZGIRAR0.1

ATE044976.1
ATECRE7H0.1
ATIC33900.

ATEZCIROE0.0

ATZORA210.1

ATEZGI4490.0
ATHRRAE50. 1
ATZGRAAIN. 1
ATIGISA60.1

ATZOEB2TD.1
ATZGIRETO.
ATZGASE00. 1
ATHORE740.1

ATEGIE080.1
ATEGO5920.1
ATICISIR0.1
ATZCREO00.1

ATEG3E360.1

ATICIEETO. N
ATEZCIERD0.0
ATHORRATD.1

ATEGIE900.1

ATICETIR0.0
ATZGITAR0.1
ATZGATA50.1

ATIGETRED. D
ATZGATITO.N
ATEZCITOTO.I

ATICHTIRD.D
ATIGAR140.
ATHOREATD. 1

ATIC3E640.1
1

L3 o pubative
rutative glucosylirenslersse

Futalive glubaredazin
pulalive Lipase
evicchrome pdB0 family

ey loohrome pdS0 family

Fulalive GDSL-molif lipase/bydrolase
putative AB1-1ike RING zinoc finger
srotein

pulalive Nat/He antiporier
digenge resistance protein (TIE
classl. putative

Bypotheticel protein

Futalive O-CloNAe Eransferase
unkzown protein

puistive phosphate transporter
leuwine rioh repeal protein family
unksows protein

rlastid protein

E2. ubiquitin-conjucating enzvme.
Futalive

Fulalive pealine-rich prolain

02 riboscwsl proiein 3§
expresaed protein

Fulalive Leamsoription slongation
fanlar

rhotosysien [1 type 1 chlorophrl]l o /b
binding protein

ey loohrome pdS0 family

FADlinked axidoraductase family
bypothetical protein

§lyeine decsrboxylase complex H-
pratain

putative serpin

expressed protein

Fulalive sugar transporier

pulalive caloium-depandenl pratein
kinese

gulstive ATP-dspendent RNA belicase A
unksiwn protein

auxin-regulated protein

ARG Lransgorter family protein
Leucine-rieh reyeal Lransmsmbrans
protein kinaze, patsiive

unkmows protein

Futalive glucosyltranslarase
putntive ENA polymeraze sigma-70
tactor

chlorozlast BHA-binding srotein opld,
Fulalive

winesin-related protein
wodulin-like protein

rrprossed prolein
aldo/keto reductese fawily
supressed protein

similar to azi | protein fros
Hizetiona tabsous

3 riboscaal profein 541

WRKY family bramsoription fastor
Fulalive sanspecific Lipid-Lransfer
protein

Futative o late binding protein

ATHOSEATON  pulalive prabesse inhibiter
ATICIEY40.1  phosphats transporter (ARETZ)
ATEGI8030.1  expressed protein
ATEGO9200.0  modulin-like protein
1 putalive Y
ATICIBIN0.1  putstive wyrosimese-binding protein
ATEGOR400.0  putstive phospholizese
saxygan-avolving vomples $5.6 kD
yrobein, chloroplasl precursor,
ATEGOBATO.]  putative
ATECIRRO0.0  hypolbetical protsin
ATIREEVE0.E  aurin-regulabled pralein
delta=l-prercline b-corboxylese
ATEGISO00.1  synthetsse (PSCL)
ATECABO00. 1

nding protein

Futalive memalode-resiztanos protein



GeneNane

AT2G40140,
AT2G40460.
AT2G40470,

AT2G41070,
AT2041100.
AT2G41230.
AT2G41380,
AT2G41480.

AT2G41560.

AT2G41530,
AT2G41640.
AT2G41EE0,
AT2041%10.
AT2G41840.
AT2G42540.

AT2G42800.
AT2G42630.

AT2G42730.

AT2G42830,
AT2042330.
AT2G43000.

AT2G43030.
AT2G43120,
AT2G43510.
AT2G43530.

AT2G43560,
AT2G43570.

AT2043630.

AT2043610.

AT2G43620,
AT2G43630.
AT2G43870,
AT2G44450.

AT2G44530.
AT2G44810,
AT2G45000.
AT2G45210,
AT2046220.
AT2G46220.
AT2G46360,
AT2G4B510.
AT2G46820.
AT2G47000.
AT2G47050,
AT2G47130.

AT2G47430.
AT2G47520,
AT2047410.
AT3GDLOB0.

AT3GD1230.
AT3GD1420,
AT3GD1480.
AT3GDL500,

AT3GD1830,
AT3G02040.

ATIC02620.
AT3GD2840.
AT3GD2370,

AT3G03150,
AT3G03200.
AT3GD3260,
AT3G03310.

AT3G03405.
AT3GD3E30,
ATIC03E70.

ATSGOSTLO.
AT3G03730.
AT3G03330,

AT3G03240,

AT3GD4050,
AT3G04070.
AT3G04100,

AT3GD4210,

AT3GD4230.
AT3G04320,

AT3GD4360,

AT3GD4530,
AT3GD4550.
AT3GIME40,
AT3G04720.

AT3C05180.
AT3GD5E30,
AT3C0GELD.
AT3GD5750.
AT3GD5T30,

AT3GD6T30.
AT3GO7350.
AT3GOTELO,
AT3GO7EA0.
AT3GD8T40.

AT3GD8AT0,
AT3C09270.

ATIC096ED.
AT3GD9880.

AT3G09340.

AT3G10080.
AT3G10150,
AT3G10320.
AT3G10400,
AT3G10420.

AT3C10620.
AT3G10585,
AT3C10330.

ATSG11170,
AT3G11340.

1

1

1

Description

putative CGCH-type zime finger protein
putative PTR2 family peptide transporter
expressed protein

BZIP family transcription factor
calmodulin-like protein

unknown protein

putative embryo-abundant protein
peroxidase, putative

potential caleium-iransporting ATPase 4,
plasns membrane-type (Calt-ATPase. isaform
4) 0.73 0.48
putative Tall-like non-LTR retroelement
erotein

expressed protein

expressed protein

unknown protein

putative CZH2-type zinmc finger protein
cold-regulated protein corlfa precursor

rhosphoenolpyruvate carboxylase
putative lipase

hypathetical pratein

floral homeodomain transoription factor
(ACLE)

glycosyl bydrolase family L7

HAM (no apical meristemw)-like pratein

505 ribosomal protein L3

similar to pirin-like protein

putative trypsin inhibitor

putative trypsin inhibitor

FKBP-type peptidyl-prolyl cis-trans
izomerase

glycosyl hydrolase family 19 fohitinase)

elycosyl hydrolase family 18 fohitinase)
elycosyl hydrolase family 18 fohitinase)

glycosyl hydrolase family 19 (chitinase)
putative receptor protein kimase
polyzalacturonase, putative

zlycosyl bydrolase family 1

putative phragnoplasiin
sutabive triscylzlycerol lipase
hypathetical protein

sutative auxin-resulated protein
pectinesterase family

Expressed protein

hypothetical protein

BHLH protein

expressed protein

ABC transporter family protein

sutative pectinesterase

putative alechol dehydrozenase
cytokinin-responsive histidine kinase
(eKRIL)

sutative AP2 domain iranscripbion facior
expressed protein

unknown protin

expressed protein

feebly-like protein

thylakoid lumen rotamase

carbonic anbydrase, chloreplast precursor

expressed protein

expressed protein

putative siearoyl-acyl carrier protein
desaturase

expressed protein

putative myo-inositol monophosphstase

expresasd protein

HAM-like protein (no apical meristem)
howeodonain protein

expressed protein

similar to type 2 peroxiredoxinm, putative
O-scetylserine (thiol) lyvase

peroxidase, putative

polyribonuclentide nucleotidyliransferase.
putative

unknown protein

putative auxin-induced protein

putative suxin-induced protein

putative pyruvate kinase

HAlM-like protein (no apical meristem)
MADS-box protein

disease resistance protsin (TIE-NBS
class), putative

putative GDSL-motif lipase/acylhydralase
putative trypsin inhibitor

expressed protein
shosphoenolpyrovate carboxylase kinase,
putative

expressed protein

expressed protein

hevein-like protein precursor (PE-4)

putative nodulin

phospholipsse D famil

protein phosphatase 2¢ (FPIC), putative
hypathetical pratein

Lon protease, putative

thioredoxin, putative 0.4 0.49
expressed protein

hypothetical protein

expressed protein

putative elongation factor F (EF-P)

putative Dnal protein
elutathione transferase, putative

unknown protein
B rezulatory subunit of PP2A (AtBbets)

monodehydroascorbate reductase. putative 0.72 0.77
EKBP-type peptidyl-prolyl eis-trans
isomerase. putative

hypothetical protein

unknown protein

hypathetical protein

expressed protein

class 2 mon-symbiotic hewoglobin 0.76 0.31
similar to myb family tramscription factor 1.14
expressed protein

omega-8 fatty acid desaturase. chloroplast
precursor (FAD?) 1.06 0.48
glucosyl transferase, putative 0.38

.M
L85

.49
.45

GeneName

AT3G11630.
ATSG11820.
AT3612230.

AT3G12600.
ATB012960.
AT3G13000.
ATSG18110.
AT3G13310.

AT3G13610.

AT3G13662.
AT3G13790.
AT3G14270.
AT3014415.
AT3614420.
AT3G14940.

AT3614990.
AT3G15180.

AT3G15270.

AT3G15220.
ATB015356.
AT3G15360.

AT3G15570.
ATSG15620.
AT3G15850.
AT3G15870.

AT3615880.
ATSG16030.

ATB018240.

ATB018250.

ATSG16360.
AT3G16530.
AT3G16680.
AT3G16E90.

ATSG16920.
AT3G17270.
AT3G17370.
AT3G17600.
ATB017780.
AT3G18000.
AT3G18080.
ATSG18110.
AT3G18170.
AT3618200.
AT3G18280.
AT3G18510.

ATSG18610.
AT3G18E80.
ATS018810.
AT3G18830.

AT3619430.
AT3G18580.
AT3G19730.
AT3G18930.

AT3618840.
AT3G20150.

AT3020230.
AT3G20450.
ATSG20680.

AT3G20865.
AT3620940.
AT3620990.
AT3621230.

ATSG21500.
AT3G21520.
ATB021650.

ATSG21560.
ATSG21620.
ATSGZ1E70.

AT3G21780.

AT3G22060.
AT3G22160.
AT3G22210.

AT3G22870.

AT3G22740.
ATSG28110.

AT3G23220.

AT3623240.
AT3623270.
AT3G23700.
AT3G24210.

AT3024230.
AT3G24340.
ATB024715.
AT3G25250.
AT3G25480.

AT3G25730.
ATSG25770.
AT3G25780.
AT3G25805.
AT3G25830.

AT3G25833.
ATB025850.

ATB025920.
AT3G2B060.

AT3G26120.

ATSG26160.
AT3G26210.
AT3G26310.
AT3G26470.
ATSG26520.

ATB02BEED.
AT3G2B775.
ATB028830.

AT3G26940.
ATSG27160.

56

Description 24br 48br 72hr
putative Z-cys pervexiredexin BASL
precursor (thiol-specific antioxidant
rroteind

syntaxin SYP121

serine carboxypeptidase. putative
zlycosyl hydrolase family 18 (basic
endochi tinase)

hypothetical protein

hypothetical protein

serine acetyliransferase (Sat-1)

DnaJ protein. putative

2-oxozlutarate-dependent dioxyzenase

family 0.45 1.8 0.30
disesse resistance response protein-

related/ dirizent protein-related 0.60 0.33 0.87
zlycosyl hydrolase family 32 0.78 0.80
putative protein kinase 1.53
glycolate oxidase 1.40 0.43 0.32
zlycolate oxidase. putative 1.88 0.88
phosphoenolpyruvate carboxylase (EFC) 1.21 1.38
4-metbyl-5(b-hydroxyethyl}-thiazole

nonophosphate biosynthesis protein,

putative 1.15 1.21
308 ribosomal protein 520 1.25 0.40 0.35
squamosa promoter binding protein-like

5 1.11 0.8 0.78
nyb family protein 1.82 1.14 -
similar to putative lectin 1.08 0.34 0.33
thioredoxin nd 1.27 0.48 0.75
non-phototropic hypocotyl protein,

putative 1.20 0.43 0.73
6-4 photolyase (UVEZ) 0.33 0.45 1.4
fatty acid desaturase family protein 0.37 0.38 0.71
fatty acid desaturase fanily protein 0.72 0.45 0.74

putative sulfate transporter
putative receptor kinase

delta tonorlast intezral protein
(delta-TIF}

putative 2Fe-28 iron-salfur cluster
protein

putative two-component phosshorelay
nediator

putative lectin

putative BNA polymerase

HiN3-Llike protein

zlycosyl hydrolase family 18
(chitinase}

F-box protein family

unknown protein

putative auxin-indused protein
acid phosphatase type §
nethyliransferase, putative
glycosyl hydrolase family 1
hypothetical protein

hypothetical protein

integral membranme protein. putative
unknown protein

hypothetical protein

nucleolin, putative

uridylate kinase, putative

protein kinase, putative

suzar transport. putative

putative late embryozenesis sbundant
protein

zine finger protein, putative
dynamin-like protein

nonosaccharide transport protein, STP4
putative monosaccharide transport
protein, STP4

kinesin-like protein

expressed protein

expressed protein

unknown protein
arabinozalactan-protein. putative
(AGR)

cyiochrome P450, putative
unknown protein

putative d-coumarate:Cod lizase 2
1-D-deoxyxylulose §-phosphate
synihass, putative

hypothetical protein

expressed protein

UDF-glucosyltransterase, putative
unknown protein

nitrate transporier

putative UDP-clucose
glucosyliransferase

receptor kinase cowmon family.
putative

expressed protein

expressed protein

alternative oxidase la precursor
putative selenooysteine
methyliransferase

dizease resistance protein family
ethylene responsive element bindinz
protein, patative

ethylens response factor 1 (ERF1)
hypothetical protein

expressed protein

hypothetical protein

solysaccharide lyase family 1 (pectate
lyase}

hypoibetical protein

hypothetical protein

protein kinase, putative
rhodanese-like domain protein

#P2 domain tramscription factor BAY.
putative

expressed protein

expressed protein

Expreszed protein

nyroene/osinens synihase, putative
sinilar to nyrcene/oninens synthase,
putative

CHP-rich zino finger protein, putative
503 ribosomal pratein L1, chloroplast
precursor

putative peroxiredoxin

BMA-binding terminal earl protein,
putative

cytochrome pd50 family
eytochrons P450 family
cvtochrome pd50 family

expressed protsin

zanms tonoplast imtrimsic protein
zlyceraldehyde 3-phosphate

dehydrogenase & subunit {(faph) 1.79 0.44 0.30
F-box protein 0.49 0.63 0.35
cytochrome pd50 fawmily 0.71 1.10
protein kinmase, putative 1.66 0.78

expressed protein 1.28 o) 0.82

89
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GeneNane

AT3GZ7E80.
AT3G27730.

AT3G27810.
AT3G27830.

AT3627840.

AT3G28040.,
AT3G28080.,
AT3G28270.
AT3G28280.,
AT3628320.
AT3G28345,

AT3G28280,
AT3G28520.,
AT3G28740.,

AT3G29250.,
AT3G29340.
AT3G29870.
AT3C30140.
AT3GEL380.
AT3G21990.
AT3G320%0.
AT3G32230.
AT3C42434.
AT3C424%8.
AT3C42724.
AT3C42792.
AT3C42355.

AT3G43825.
AT3G43750.
AT3643820.
AT3G44260.
AT3G44300.

AT3G44460.

AT3G44805.

AT3644705.
AT3G44860.
AT3G44870.

AT3644890.

AT3644820.

AT3G45130.
AT3G45160.
AT3G45780.
AT3G46080.,
AT3G46620.,

AT3G46710.,

AT3G46780.,

AT3G46870.,

AT3G47110,

AT3G47340,

AT3C47420.
AT3C47450.
AT3C47480.
AT3C47640.

AT3C47680.
AT3C47650.
AT3C47680.
AT3C47850.

AT3048040.
AT3648235.

AT3648290.
AT3648340.
AT3648420.
AT3G48730.
AT3G48840.
AT3G48850.
AT3648940.
AT3G48980.

AT3648120.
AT3G49280.
AT3G49380.
AT3G49580.

AT3G49820.
AT3G49830.

AT3649780.

AT3G48870,

AT3GED2ED,

AT3GE0270.,
AT3GE0240,
AT3GE07TO.,

AT3CE0820.
AT3GE0800.
AT3CE0830.
AT3GELOTO.
AT3GEL210.
AT3GELE10.

AT3GELT00.
AT3CELEED.

AT3G51990.
AT3G52150.
AT3G52720.
AT3G53040.

AT3GE3150.
AT3G53250.

AT3GE3460.
AT3GE3620.
AT3GE3880.

AT3G54040.
AT3G54080.
AT3GE4150.
AT3G54210.

AT3G54420.

1
1

1

1

1

1

1

1

1

1

1

1

24hr

Description 48hr

hypothetical protein

bypothetical protein

nyb family transcription factor (ATMYB3)
508 ribosomal protein L12-A

bypothetical protein
leucine-rich repeat transmembranme protein

kinase, putative 0.34 0.48
expressed protein 1.76 1.04
Atl4a 1.56 0.46
Atl4a 1.39 0.46
Atl4a-like protein i
P-zlyooprotein. putative 0.

2-oxoglutarate-dependent dioxvzenass
family

hypothetical protein

cytochrons p450 family

short-chain aleohol debydrozenass.
putative

hypothetical protein
zene_id:K17E7.15 unknown protein
unknown protein

hypothetical protein

hypothetical protein

terpeme synthasze/evelase family
transposon-like ORF, putative
rolyprotein, putative

putative MuDR MURA trensposase

F-box protein

similer to Mutator-like iramsposase
similer to see GE:AFOT7408

similar to putative Tall-like non-LTR
retroelement protein

putative protein

putative protein

CCR4-azsooiated faotor 1-like protein
nitrilase 2

BZIP protein

putative non-LTR reiroelement reverse
transcriptase

putative non-LTR reiroelement reverse
transeriptase
methyltransferase-related
methyltransferase-related

RP19 zene for chloroplast ribosomal
protein CLY 1.37 0.48

putative protein
cycloartenal synihase ((8)-2.3-

epoxysqualene mutase) (CAS1). putative 0.74 1.04
bypothetical protein 1.48 1.08
nonphototropic hypocotyl 1 1.18 0.43
zine finger -like protein 0.32

putative protein 0.71

disease resistance protein (CC-NBS-LER

class) . putative 1.08

putative protein 1.61 0.38

-

starch phosphorylase, putative
leucine-rich repsat transmembrane protein

kinase, putative 0.45 0.81
zlutanine-dependent asparagine synthetase 0.53
putative protein 1.98
putative protein 0.74 0.41
putative calcium-binding protein 0.99 1.95
zlyeosyl hydrolase family 19 (chitinase) 0.8%
leucine-rich repeat transmenbrane protein

kinaze, putative 1.37 1.52
putative protein 1.1% 0.40
myb femily protein 1
Ht-trensporting ATPase - like protein 1

rac GTP-binding protein (Aract)
ho-like transposase

similar to cytochrome P450-1ike protein
similar to cysteine proteinase

Expressed protein
zlutamate-1-senisldehyde aminoiransferase
RBM-containing protein

mitochondrial phosphate iransporter
remorin -like protein

putative protein

peroxidsse, putative
putative protein
bypothetical protein
putative protein

oxidoreductase (dinll). putative
oxidoreductase (din1l). putative

putative protein
putative protein
putative protein

anthranilate M-
bydroxyoinnanoyl/benzoyliransterase - like

protein 1.14 0.45
putative protein 1.09 0.34
calmodulin-like proteis 1.a5 N

photosystem 11 oxyzen-evolving complex 33
(DECEE)

expressed protein

EC3L protein-like protein

putative protein

putative protein

putative protein

putative protein 048 0.83
Cal+/H+-exchanzing protein-like 1.89

putative serine/threonine protein kinase
REM-containing protein
carbonic anhydrase (CAH1)

late embryogenesiz abundant protein - like 1.
zlucosyl transferase - like protein 0.
putative protein 1.
29 kDa ribonucleoprotein, chloroplast

precursor (RNA-binding protein ep29) 0.
inorzanic pyrophosphatase -like protein i

putative protein
photoassinilate-responsive protein PAR-1b
-like protein

fructokinase - like protein

embryonic sbundant protein -like
ribosomal protein [17 -like protein
glycosyl hydrolase family 13 (class IV
chitinase) 0.81

72hr

78

.51

.31

.83

GeneMane

AT3GE5330.
AT3GE5370.

AT3GES700.
AT3GE5800.

AT3GE5840.

AT3GESS70.
AT3GE5980.

AT3GEB040

AT3GEBA20.

AT3GEBS10

AT3GET020.

AT3GE7450.
AT3GETT8E,
AT3GE8550.

AT3G58620.
ATERE8810.

ATERE8140

ATS0RE8220.
ATSRE3540.

ATERESE20

ATERES860.

ATERE0490

ATERE1120.

ATERE1190

ATERE1840.
ATERE2020.

ATERE2030

AT3GE2110.
AT3GE2550.

AT3GE3140

AT3GE31E0.

AT3GE3190.

ATAGO0920.

ATAGO1150.

AT4G01310.

AT4G01360.

AT4G01480.

AT4GO1680.

AT4G01700.

AT4G01870.
AT4GO21EO.

AT4G02530

AT4G02700.
AT4G02920.

AT4G031TS.
AT4G03280.
AT4G03813.
AT4G03960.
AT4G04040.
AT4004020.
AT4004420.
AT4004490.
AT40R04540.

AT4004545.
AT4004820.

AT4004840

AT40R06120.

ATABOE1%0.
AT4G05490.

ATAG05526.

AT4G05633

ATAG07550.
ATAGO7580.
ATAGO7ETS.
AT4G07820.

AT4G08150

ATAG0B2EL.
AT4G08680.
AT4G08010.
AT4G03040.
AT4G09340.

AT4G09650.
AT4G10010.

AT4G10120.

AT4G10340.

ATAG10960,

AT4G11030.

AT4G11280.

AT4G11320.

AT4011390.

AT4G11E00

AT4G11E60.
AT40R12170.

AT40R12290

AT4012490.

AT4012910.
AT40G13000.

AT4G13180.

AT4G13420

AT4G13480.
AT4G13700.

AT4G13920.
AT4G13970.

AT4G14040.
AT4G14080.
AT4G14070.

AT4G14080.
AT4G14630.
AT4G14870.
AT4G14950.

AT4G15053.

24br

Description 48hr 72hr
oxyzen-evolving complex 25.6 kD
protein, chloroplast precursor.
putative

Dof zinc finzer protein

zlucuronosyl iransferase - like
protein

sedoheptnlose-bisphosphatase precursor
nematode resistance protein-like
protein

2-oxozlutarate-dependent dioxyzenase
family

putative protein

putative protein

putative protein

ribosowal protein, chloroplast
strictosidine synthase-related

putative protein
Expressed protein
putative protein

putative protein

zine trensporier -like protein
ABC tramsporter family protein
pirin-like protein

putative protein

putative protein
rolygalacturonase, putative
transeription factor - like protein
MADE-box protein, AGL1Z
putative protein

hypothetical protein
zermin-like protein (GLE10)
peptidylprolyl isomersse ROC4

polygalacturonase, putative
putative protein

nENA binding protein precursor - like
putative protein

putative protein

contains rezion of similarity to mouse
nicrotubule-associated protein 2
(PIR:S0B4BT).

expressed protein 1.48 0.41 0.74

putative L5 ribosomal pratein
bypothetical protein
putative inorganic phosphatase

nyb family transeription factor
glycosyl hydrolase family 19
(chitinase)

hypothetical protein

bypothetical protein

chloroplast thylakoid lumen protein
sulfate transporter protsin
expressed protein

similar to putative pratein kinase - o

putative component of eytochrome BE-F

complex 1.50 0.
putative non-LTR retroslement reverse

transeriptase 1.27 i
putative protein 5
putative phosphofructokinase beta

subunit fi5
putative Mifl-like metallocluster

assenbly factor 1.91 1.
putative transposon protein 1.51 1.
putative receptor-like protein kinase 0.50 1.
putative receptor-like protein kinase 1.
similar to lumen protein retaining

receptor, putative 1.
hypothetical protein 1.
putative protein 1.34 1.
putative protein 0.82 0.

oxygen-evalving complex protein 16,
chloreplasti precurser (OEC1E)

F-box protein family, AtFEL2D
En/Spn-like transposon protein.
putative

sinilar to see GB:AF077408

putative transposon protein

see GBIALOZESHD

hypothetical protein

putative pathogenesiz-related protein
KNATI homeobox-like protein
transposasze, putative

putative WuDB-4-like iramspason
pratein

ascorbate peroxidase, putative 0.37
REM-containing protein .84 0.36
putative protein

Hi-transporting ATF synthase-like
pratein

putative protein kinase
sucrose-phosphate synthase - like
protein

light-harvesting chlorophyll afb
binding protein

UDP-zalactose 4-epimerase - like
protein

putative acyl-Cod synibetase
ACG syntbase (ALACS-6)
cysteine proteinase

CHE-rich zinc finger proteinm, putative
glutathione peroxidase, putative
osmotin precursor

putative prolein

capper enine oxidase -like protein
PEARLL 1-like protein

SERINE GARBOKYPEPTIDASE 1 PRECURSOR-
like protein

putative prolein

short-chain aloohol debydrozenase like
protein

potazsiun iransporter - like protein
nyb family tramseription faclor
putative protein

dizease resiztance protein family
(LRR)

hypothetical protein

seleniun-bindine protein like

major latex protein (MLP)-related
AMP-binding protein

glycosyl hydrolase family 17 (anther-
specific protein. AB)

zermin precursor oxalate oxidase
expressed protein

expressed protein

similar to putative carboxyl-terminal
peptidase




GeneName

AT4G16120.
AT4G16210.
AT4G16350.
AT4GL5417.

AT4G16540.
AT4GL5870.

AT4G15370.
AT4G1E195.
AT4G1B2ED0.
AT4G16385.

AT4G1 7080,
AT4G17220.

AT4G17500.

AT4G175E0

AT4GLTEO0.
AT4G17815.

AT4G1 7790

AT4G1 8290,

AT4G18380

AT4G18370.
AT4G18390.

AT4G18430.

AT4G1 8480

AT4G18880.
AT4G18740.
AT4G18350.
AT4G18970.
AT4G13000.
AT4G19170.

AT4G19530.
AT4G13810.

AT4G20000.
AT4G20110.
AT4G 20380,

AT4G20810.

AT4G20830.

AT4G208E0

AT4G21020.
AT4G21130.

AT4021280.
AT4G21380.
AT4G21470.
AT4G21430.
AT4G21850.
AT4G22070.
AT4G22200.
AT4G22530.
AT4G22590.
AT4G22810.

AT4G22753.

AT4G23670

AT4G23B30.
AT4G23700.

AT4023780

AT4G23810.

AT4G23820

AT4G24000.
AT4024010.

AT4G24340

AT4G24380.
AT4024450.
AT4024710.

AT4G24770.
AT4G24780.
AT4G24830.
AT4G25050.

AT4G25080.
AT4G25140.

AT4G25200.

AT4G25310.
AT4G25480.

AT4G25480.
AT4G25780.
AT4G26810.

AT4GEEZO0.
AT4G2E260.

AT4G2B370

AT4G2B520.

AT4G28530.
AT4G2B730.

AT4G2E920

AT4027280.
AT4G27320.

AT4G28040

AT4G28080.
AT4028250.

24hr

Description 43hr
expressed protein

glycosy]l hydrolase family 14 (beta-
amylase)

cytochrome pd50 family

similar to ENA helicaese, putative

hyrothetical protein
terpene synthase/cyclase family

hypothetical protein common family
similar to 51 self-incompatibility
protein, putative

glycosyl hydrolase family 17
Expressed protein

glycosy]l hydrolase family 14 (beta-
amylase)

putative protein

ethylene responsive element binding factor
1 (frameshift !}

putative protein

Lil% protein

caleineurin B-like protein 1
expressed protein

potazsium channel protein KAT2
glycolate oxidase - like protein
protease Hhod, chloroplast precursor
teosinte branchedl - like protein
membrane-bound small GTE-binding - like
protein

protein ch-42 precursor, chloroplast
putative protein

hypathetical protein

protein kinase - like protein

.46
.12

Expressed protein

putative protein

9-ciz-epoxyearotenoid dioxvezenase
(neoxanthin cleavage enzyme) (NC1)(NCEDL),
putative 1.05 0.36 0.87
disesse resistance protein (TIR-NBS-LRE
class), pulative

glycosyl hydrolase family 18

hypothetical protein

spot & protein and vacuolar sorting
receptor homolog, putative
elongation factor Tu, chloroplast
precursor (EF-Ta)

putative protein

FaD-linked oxidoreductase family
FaD-linked oxidoreductaze family
putative protein

G-protein beta family

oxygen-evolving complex protein 16,
chloroplast precursor (OECIE)
receptor-like serine/threonine protein
kinase ARK3

putative protein

NADH dehydrogenase like protein

subtilizin proteinase - like

WRKY family transcription factor
potassium channel protein AKT3

putative protein

trehalose-6-phosphate phosphatase - like
protein

putative protein

similar to putative C-4 sterol methyl
oxidasze

major latex protein (MLE)-related
major latex protein (MLP)-related
putative Nat/Ht-exchanging protein
putative protein

WRKY family transcription factor
polygalacturonase, putative

putative protein

putative protein

putative protein

putative protein

putative protein

putative protein binding protein

31 kDa ribonucleopratein, chloroplast
precursor (BNA-binding protein cpdl)
polysaccharide lyase family 1 (pectate
lyase)

putative protein

acyl carrier - like protein
magnesium-protoporphyrin IX

nethylbransferase - like protein 1.46 1.5 0.95
oleasin 0.49 1.51 1.59
#rabidepsis nitochondrion-loealized snall

beat shock protein (AtH3PES.8-mito) 1.50 1.41
2-oxoglutarate-dependent dioxyzenase

fanily [ .71 1.65
bypothetical protein 1.05 0,84

DRE binding protein (DREBIA) - 0.86 1.58
putative pathozenesis-related pratein 042 1.97 1.81
xyloglucan endotransglycosylase (XTE-§) 0.64 111
1-aminocyclopropane-1-carboxylate synthaze

-like prolein .77 1.8
putative protein 0.5% 0.46 0.86
putative protein 1.52 n.41 112
fructose-bisphosphate aldalase 1.54 1.00
fruclose-bisphosphate aldolase - like

protein 0.88

putative APG protein 1.30 1.00

putative howsdomain protein 1.7 0.47 0.89
putative protein o.7e A 1.7
putative protein 0.47 061 0.654
Medicazo nodulin N21-like protein

putative protein 1 0.1
bela-expansin pollen allerzen pratein .7 1.36

GeneName

AT4G2BE6D.
ATAGZRERD.
AT4G2A060.
AT4GZ3270.

AT4G23450.
AT4G2ZIE0D.

AT4G23630.
AT4028700.
AT4G23780.
AT4G30140.

AT4G20270.
AT4G30540.

AT4050660.

AT4GI0ET0

AT4GE0TI0.
AT4051210.

AT4G31230

AT4G31350.

AT4051740

AT4G32340.
AT4G32370.

AT4G52440.

AT4G32480

AT4052610.
AT4G22880.
AT4G33030.
AT4058720.
AT4G3ATT0.
AT4G34131.

AT4054185.
AT4G34140.

AT4054200.
AT4G34420.
ATAGE4G66D.

AT4G34620.

AT4G3466D.

AT4GR4TED

AT4056180.
AT4G35250.

AT4055280.
AT4G3E360.
AT4056480.
AT4GE6620.
AT4055800.
AT4056040.
AT4G36110.
AT4GEEZ20.
AT4G363ED.
AT4056360.

AT4G36430.

AT4056480

AT4GE6500.
AT4G36EES.

AT4036700

AT4GEEEED.

AT4G36390

AT4GET010.
AT4057080.

AT4G37290

AT4GETE70.
AT4057620.
AT40576280.

AT4GRTTOD0.
AT4GETA30.
AT4G37490.
AT40G56160.

AT4G3E320.
AT4G3E740.

AT4GEEE30.

AT4G3E370.
AT4058040.

AT4G33210.
AT4058320.
AT4GEEE70.

AT4GE3870.
AT4040080.

ATHGO1220

ATHGOL 250,

ATSG01600.
ATHGO2120.

ATHGO2160

ATSO02180.
ATHGO2370.

ATHGO2T780

ATHO02830.
ATHBO02920.

56

Description 24br 48hr 72hr
leuoine rich repeal protein family

(fragment) 1.08 1.80
shotosysten 11 protein ¥ - like 1.44 0.48 0.88
Expressed protein 1.18 .41 0.83

acid phosphatase-like protein 1.58 .39
serine/threonine-specific receptor
rrotein kinase-like protein
evtidine deaminase 7

nucleotide pyrophosphatase - like

rotein t.21
nucleotide pyrophosphatase -like

protein 1.88
expressed protein 0.88
utative protein 0.83
xyloglucan endotranselycosylase

(meri6B} 1.82
utative protein 0.98

eyvelic nucleotide-regulated ion
channel, putative

Expressed protein

rutative protein

DN& topoisomerase I, putative
putative protein

hypothetical protein

putative protein

putative protein

utative protein

rrotein

rrotein

protein

gene ATH1

sulfolipid hiosynthesis protein SOD1
rathozenesis-related protein 1
precursor, 19.3K

utative protein

putative
utative
putative
homeohox

similar to zlucosyliransferase -like

rotein 0.87 0.75
glucosyliransferase -like protein 1.00 1.20
utative protein 0.8% 0.71

Phozphoglycerate dehydrogenase - like
protein

hypothetical protein

putative protein
putative ribosomal protein S16
farnesyl-diphoshate

farnesyliransferase (saualene svnihase
2)(sns2)
putative
putative
putative

rrotein
protein
rrotein
putative protein

ocysteine protease HCP1

BING-H2 finger protein RHASH
putative protein

DNA-directed EMA polymerase (EC
2.7.7.8) 11 larzest chain
Dnad-like protein

putative auxin-induced protein
ferulate-S-hydroxylase (FAH1)

purple acid phosphatase like protein
zlycosyl hydrolase family 35 (beta-
galactosidase)

reroxidase, putative
expressed protein
putative protein
Expressed protein
globulin-like protein
putative protein

heat shock iranscription factor HSF4
caltractin-like protein
patatin, putative
expressed protein
cytochrome pd50 family
peroxidase, putative
peroxidase, putative

hypothetical protein

glycine hydroxymethyliransferase like
rotein

cinnamyl-aleohol dehydrozenase ELI3-2
putative protein

putative protein
peptidylprolyl isomerase ROGI
receptor-like protein kinase - like
protein

putative fructose-bisphosphate
aldolase

putative protein
glucose-1-phosphate
adenylyltransferase (WPL3)
expressed protein

putative protein

rutative protein
arabinogalactan-protein (AGFE)
utative protein
utative protein

ferritin 1 precursor

one helix protein (OHP)
putative protein

putative protein
inesin-related protein

In2-1 protein, pulstive
putative protein

E-box protein family, AtFBLZS




92

GeneNsme

ATECD3280.1
ATSGDIYR0.1
ATECDAT4N. 1

ATEGO3A0.1

ATSED4E30.1
ATECDAREN.1
ATSGD4EZV.L
ATECDAAEN. 1

ATSROS120.1
ATSG05340.1

ATECDE410.1

ATECDEREN.1
ATSGOSTR0.1
ATSEDSERD.L

ATSGDBEZV.L
ATECDRREN.1
ATSGOEET0.1
ATECDRREN.1
ATSGO6TH0.1
ATSGDEYAD.1

ATSGOBYR0.1

ATSGOG080.1

ATSGO6070.1
ATSGOTUE0.1
ATECO07420.1

ATECDT440.1
ATSG07450.1
ATEGOTEZN. 1
ATSGO7080.1

ATECDADED.1
ATSGDEI4Y.1
ATECDA240.1
ATSG09280.1
ATSCOEEAN. 1
ATSG09790.1
ATSEDIEZV.L
ATECD4TO. 1
ATSG0I480.1
ATECDARTN.1

ATSGDIERD.L
ATSG09780.1
ATSGLODAD.L
ATECLOTEN.1
ATSGLO230.1
ATECLORED.1
ATSGLOT40.1
ATSGL1%R0.1
ATSGL1420.1
ATSGL1ESD.1

ATSGL2OZ0.1

ATSGL2ZOR0.1
ATSGLZIR0.1

ATSGLZERD.L

ATSGLI080.1
ATEGIA1Z0.1
ATSGLI9%90.1

ATSGLILID.L

ATSGLIGR0.L
ATSEIEYEN.
ATSGLITS0.L

ATECLAR20.1

ATECL2820.1

ATSGL4EE0.1
ATSGL4410.1
ATSGL4YI0.1
ATECLATED. 1
ATSGL4T40.1
ATSGL4910.1

ATSGLSIR0.1
ATECLRATO.1

ATSGLEERD.L

ATSGLOGR0.L

ATSGLO0R0.1

ATSGLEEAD.L

ATSGLIILD.1

ATSGL9220.1
ATSELE2E0.1
ATSGLI0%30.1
LItHELIINY
ATECLAREN.1
ATSGEOIS0.1

ATECZO400.1
ATSGEO420.1
ATSGI0ES0.1
ATSGEOT40.1
ATSEZ0YI0.1
ATEC20BED.1
ATSGELO30.1
ATSEEIINN.L
ATEC21120.1
ATSGE2280.1

ATECZ2300.1
ATSEZI400.1

ATSGEZER0.1
ATSEEILE0.L
ATECZIREN.1

Desurivtion

pataiive profein

publstive protein

farredoxin-dependent glutamaie synthase
patative ofh2 zine finger tramseription
Tactor

2ine finger trapseription factor-like
prulein

eytochrows pdEl womooxygenane, puiative
publstive protein

nicotiamsmine synibase, putaiive

pulalive prolmin
peroxidese, pulative

DRE hinding protein (BREB2A}
omesa~§ [ably avid dessburase. ohlororlast
precursar (FABA)

BRM-conteining protein

slvourvoveyl Lranslersse-like prolein

harpin-induoed proteis-like
putstive protein

patstive protein

thiaredorin-1ike

peroxidaze, putative

leclin-like protein kinass

late embryorenesis sbundent protein LT4
Like

palygnlacioranaze Inhihiting protain
(PGIPL)

palygnlacioranaze nhihiting protain
(IGIPE)

nucleoid DNA-binding-like protein
pectinesterase fomily

glutamate dehydrogennse 2

like profein
slvuerorhosphodiester vhosvhodieslerase -
1ike pratein

bZIF lamily tramsoripbion fsotor
pataiive protein
hydroxymeibylbilane synthase
Mavanal syntbaze 1 (FLE1)
Expressed protein

smine avid lransporl grolein AARFT
witochandrial carrier proiein fawily
wxpressed prolein

putaiive protein

wicrobody NAD-depexdent malale
debydrosenass

elycosyl hydrolase family §
hyguthetioal prolein

putaiive protein

anxexin -like protein

putaiive protein

protein phosphatase 20 -like protein
putstive protein

pataiive profein

Iysuphozphol ipase - like protein

heat shock protein 17.6-11

ive profein

derendenl prolein kinsse
2-oxoglutarsie/melate trenslocaior
# prolein

BREY family franseription fsctor
HAM-I1ke protein
putative profein

ribogumal prolein L10-1ike

hot tar-interacting pratein-11k
nom-photoiroric hypocotrl-like protein
zigma-like faolor (gh|AACHTIRA 1)
transporter-like profein

H-grolein prosober bisding lavlor-l
Lgh|ARG2ARRI. 1}

vhaloune synikage (narineesin-ubaloone
aysthase)

ribogvmal prolein precursor - like
patative protein

vinnawoyl Col reduclasze - like proleis
pataiive protein

CARDONIC ANHYDRAST 2

publstive protein

veroxidase, pulalive
quinone oxidoreductase -1ike protein

slularedoxin -like prolein

patative protein

chaperonin 60 alphs okain - like profein

sugsr irsnsporier - like protein

dersal glyooprotein - like
Gluonas-1-phoaphaie adenylyliranaferase
(ApLlfade2)

veroxidase, pulalive

peravidaae, puintive

idsd-like protein
-uxoslularste-devendent divzrsenase

ive protein

~like prolein

rigening-related profein - like

publstive protein

aldehyde oxidase AADT

PINHIAD - like proteins

Expressed prolein
bylene-iznensitived-l1ike? (EIL2)

CCR4-sssociated factor-like protein

Witeilaze 4 (ap PAEOIL}

rau GTPage solivaling prolein

uale aterilily 2-1ike protein
(ewb|CAAEOLOY. 1)

wxpressed srolein
prolylearhoxypeptidaze-like praiein

0.81
081
0.85

1.4%

A8br
0.90
1.29
0.41

0.6
.45

ik

LR

UeneNawe

ATEC22920.1
ATULEZIER.L
ATEC223088.1

ATHGREOED. T

ATULER1ER.L
ATEC2E220.1
ATULEREYR. 1
ATEC2E380.1

ATHRZA0HD. 1
ATSC24120.1

ATEC24148.1

ATEC24230.1
ATEG24904.1
ATULEA49R.1

ATULEALER.L
ATEC24B40.1
ATSG24770.1
ATEC24780.1
ATEC24000.1
ATULEATER.L

ATULES4ER.1

ATEC25460.1

ATSC2S610.1
ATULESIER.L
ATEC2E980.1

ATEC2E0ID. L
ATSC28260.1
ATHGZER4D. 1
ATSC28729.1

ATEC2TI08.1
ATULETI40.1
ATEC2T420.1
ATSC27560.1
ATHRETIHD. L
ATSC27000.1
ATULER1I9R.1
ATEC2E4ID. L
ATSCEETHR.L
ATEC2ER82.1

ATULERIAR.L
ATSC28950.1
ATULEROIR.L
ATECRI48E.1
ATSCIZIBE.L
ATECRZA08.1
ATECI8LTS.L
ATULEEILE.L
ATECIRIED. L
ATULEEIEA.LL

ATEC38I95.1

ATECI4520.1
ATULEA84%.1

ATULES1Y0.1

ATECIS205.1
ATHGESAZE, |
ATECISSER. L

ATULESEER. 1

ATECIS695.1
ATHEESIAD. |
ATSCIET00.1

ATECREADE. 1

ATECATI2E.1

ATULET4E0.1
ATECIT440.1
ATULET490.1
ATECATA4D. 1
ATSCIT9TR.L
ATULETINR.1

ATULEROER.L
ATECRE208.1

ATULEEIAN.L

ATECIBIES. L

ATECIB4L0. L

ATULER4ER. L

ATULER4ER.1

ATSCI8TI0.L
ATHEEEVED. |
ATECIB900.1
ATULESI0R. 1
ATECRB1RD. 1
ATEG39100.1

ATECRB280.1
ATECI9500.1
ATULE9EIR.L
ATECISEI0. L
ATULEIEER.L
ATECRBRTE.L
ATECI9720.1
ATULERIIR.L
ATEC2BATE.L
ATEC40008.1

ATEC4D088.1
ATUL4DZYR. L

ATEC40950.1
ATULADIER.L
ATEC4DEAD. |

Degurivtion dbr ABhr ik
pataiive profein 1.3 0.84
pulsbive protein 1.%1 1.b%
G2H2-type zine finger proiein-like 1.28
putative pratein 1.43 0.41 04K
photosysten [T stabilityfassenbly

Tavlor HCFLYE 1.44 0.4% LS
putaiive pratein -

zerine palwitoyllranslersse

FRD2 hamnlog

clreosyl brdrolase family 10 (acidic
hi Linase)

sigma-1ike faclor (emb CAATTELY.L)
squslene monousrseseze § (wquslens
epnxidaze 2} (E0P2)(SED)

putaiive pratein

Expressed protein

pulsbive protein
froxoglutarste-dependent dioxyrenase
Tamily

putaiive pratein

vegetative storase protein Vepld
vegniniive storage protein Vapl
glutawic acid-rich protein
wuybovhrowe FA%0-like prolein

snion wxubanger-like prolein
patstive protein

debydration-induced protein RbIZ
reveplor-like protein kinase - like
elycosyl hydrolese family 1

prolein phosvhelaze 20 (FPEC).
putaiive

patstive protein

hexnze tramsporter - |ike protein
patstive protein

1om chaznel - like proiein

SAE PRA-binding prolein - like
RINGC-H2 zime finger proteim-like
kinesin-related protein

protein kissze - like protein
patstive protein

pulsbive protein

putaiive pratein

Thed prolein - like

aimilar to putative helicase
howology fo meny predicted potative
replivabion probeins es EMELIACUDYEEE
patstive protein

pulsbive protein

putaiive reiroslesent pal palyproiein
sutsbor-like transposese, puletive
putabive reverse iransoriptase
transposon related profein
sublsbor-like lranspozsse, pulslive
patative protein

similer lo pulabive brapspuson probein
aiwilar to EnfSpu-like tramaposon
protein, putative

cantaine similariiy in Xenopua laevis
replication protein AL (S¥:BTAI_NINLAY 0.8
pulsbive rapsposom probein 1.E¥

sdenylabe kinsse -like prolein 1.%1
aiwilar to putative non-LTR
retroelenent reverse transcriplase
tranzpazon related protein
patstive protein 1.70
slulamate-samonis ligaze (EC §.9.1.1)
precursar, chloroplazt (elone
lambdadtezll) Cpir| [S18E00)

aiwilar to EnfSpu-like tramaposon
protein

putabive pralein
p-witrophenylphosphatese-like protein
similer lo non-LIE reverse

077

1,54 0.3%
L34
1.74 0.48

transeripinae, puintive 0.48 0.E% [11
MubR lranspossble elesenl - like

protein 058 [ +3 n.2a
eontaing similaridy fo unknown protein

(pic]|CP14%82) 0.8 U.4% U.81 |
containg similarity fo Inal protein 5 .

palative protein
quinane axidorsductasze -1ike pratain
wethylirsnsferase related
aetlyltranslersse-related
S-ndenazyl-L-wnkhionineicarhoryl
aetlylirenslersse [emily

putabive protein

disesse resistasce protein (TIR-NDS
LEE olass). putalive

siwilar to putabive Tall=like non-1TR
retroelensnt protein

ribuluse bisvhosehale oarbosrlase
amnll chais 3b precuraor (BuRisch
small subusit Jb) (sp|PLOTE0)
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Summary
To elucidate the mechanism of phosphate metabolism in plants, research on a
phosphate-starvation response was done by using the genome biological technique. In order
to perform the analysis on a genome-wide level, a model Arabidopsis thaliana plant was
used from which genome sequence information and an EST clone could be taken. The DNA

array method was used to perform high-throughput gene-expression analysis.

Development of a plant gene-expression analysis technique by the genome DNA array

method

Using Arabidopsis thaliana, 2,541 clones covering about 50% (6.8 Mb) of the telomere side
of the long-arm region of chromosome 5 were selected from bridge clones with an average
length of 2.9 kb. The clones were used in whole-genome sequencing to prepare a genome
DNA macroarray. Through the use of mMRNA extracted from a cold-temperature-treated
plant, it was confirmed that the gene-predicted region /in silico and the gene-expression
region analyzed by the genome DNA array were similar. A specific expression region was
found in response to low-temperature treatment. In 50 bridge clones, including 56 genes in
which EST had not been found, our genome DNA array was able to identify 10 new
expression genes through the reverse Southern method and RT-PCR. Likewise, the
phosphate-starvation experiment indicated a specific genome region in response to
Pi-starvation treatment. In addition, 22 meaningful signals were found in which a gene
structure was not predicted in 6.8 Mb of the genome region. By researching several genome
databases on the Web and removing the regions including newly acquired EST and revised
exons, we identified seven regions of expression clones although no gene structure existed.
The result of genome DNA array analysis clarified that high-density gene expression
occurred in 6 Mb out of 6.8 Mb of the plant genome.

The use of model plant genome information in gene-expression analysis with other crops

Gene-expression profiling was possible when hybridization was done in the Arabidopsis
cDNA macroarray with heterogeneous mRNA from tomato and soybean extracted from leaf
under final conditions of 55 , 0.5 x SSC, 15 min > 2 times. In order to identify
anther-tissue-specific expressed genes in Brassica oleracea, mRNA was extracted from the
anther and pistil of cabbage and was used as a target. Hybridization was done in the
Arabidopsis cDNA macroarray. Specifically expressional clones such that quantity of
transcriptions increased more than six times compared with that in leaf were selected and
classified into three gene groups with similar expression patterns. As a result of RT-PCR
with a gene-specific primer referring to the Arabidopsis genome sequence, about 25 Brassica
oleracea derived anther-specific cDNA clones; 19 clones were identified as
reproductive-organ-specific genes. Furthermore, sequence information on tissue-specific
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expression clones in Arabidopsis cDNA macroarray and product fragments from RT-PCR
amplified by poly (A) + RNA of B. oleracea had a synthetic relation.

Phosphate response diversity in Arabidopsis accessions

A total of 247 kinds of Arabidopsis accessions were aseptically sown and grown on low-Pi
medium (KH,P0,: 100 ju M) for comparison with Columbia (Col-0). The results of this
experiment demonstrated that the response of Col-O for low Pi was moderate in the
accessions. Interestingly, four accessions flowered and fruited in the culture dish, and two
remained green after 2 months. To evaluate the sensitivity to the Pi concentration,
accessions and Col-0 were grown in two types of Pi nutrient medium (MS basal medium, but
KH,P0, was changed to 100 1 M or 1 mM), and the dry weights of the ground regions were
compared 3 months later. Accessions were classified by the growth ratio. Most accessions
showed growth ratios similar to those of Col-0, but three of them (JA62, 63, 242) showed
changes 2 to 7 times greater, and two of them (JA215, 231) did not change, depending on the

Pi concentration.

Response to Pi starvation detected by cDNA array

Liquid-cultured Arabidopsis plants were transplanted to the MS nutrient medium in which
the phosphoric acid concentration was adjusted to 10 juM on the 21st day, when the level of
phosphoric acid was decreased to 1/3 quantity(390ju4M) at the beginning of the experiment.
The plants remained in phosphoric acid starvation for 72 hours. To analyze an influence of
Pi starvation on gene expression on a genome-wide level, the cDNA macroarray and
oligo-microarray methods were used for the profile. The result showed that the expressions
of ribonucleasel (RNSI), phosphoric acid transporter (AfP72) and sulpholipid synthesis
genes (SQD1, SQD2) increased. In the sucrose degradation pathway, increases also occurred
in the alternative pathways (PEP - OAA) for genes adaptive to phosphate deprivation. On
the other hand, expression levels decreased for the genes involved in the composition of a
photochemical reaction system and the gene relevant to the RuBisCO protein. A similar
decrease on the translation level became clear from the result of Western blot hybridization
using the antibody of three photosynthesis-related genes (LSU, LHCP, PORC). The results
of an investigation into the Calvin cycle showed a decrease in gene expression at least five
genes which contained RuBisCo and G-3-P Dehydrogenase, suggesting that chloroplast
activity decreases during phosphate starvation. The above result showed that, on the
gene-expression level, the plants had many strategies for coping with phosphate deprivation.
The absorption of Pi from soil increased, but energy consumption, energy production and
photosynthesis were regulated. Through the use of the DNA array method, the
phosphate-starvation response in plants has been clarified on a genome-wide level.
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AAT :ATP/ADP translocator

ATP :adenosin triphosphate

AGTI :The Arabidopsis Genome Initiative

cDNA :complementary DNA

Col:Colombia

DAPI:4,6-Diamidino-2-phenyl indole

DART:Database for Arabidopsis Research and Tools

EDTA :ethylenediaminetetraacetic acid

e-QTL :expressed QTL

EST :expression sequence tag

GPT:glucose-6-phosphate /phosphate translocator

LHCP:light-harvesting chlorophyll a/b pigment-protein complex

LSD:least significant difference

LSU:RuBisCO large subunit

B-ME:B-mercaptoethanol

MIPS Munich Information Center for Protein Sequences
RNA: messenger RNA

MS:Murashige and Skoog

OAA: oxaloacetic acid

NCBI:National Center for Biotechnology Information

PAGE:polyacrylamide gel electrophoresis

PCR:polymerase chain reaction

PEP: phosphoenolpyruvate

PK:pyruvate kinase

PEPCase:phosphoenolpyruvate carboxylase

PMSF: phenylmethansulfonylfluoride

PORC: protochlorophyllide oxidoreductase type C

PPT: phosphate / phosphor enolpyruvate translocator

PVDF:polyvinylyden fluoride

QTL:quantitative trait loci

RIL: recombinant inbred line

RSV :relative signal value

RT-PCR: reverse transcriptase-PCR

SASSC:Sendai Arabidopsis Seed Stock Center
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SDS:sodium dodecyl sulfate

SOM: self organized map

SSC: saline-citrate buffer
SQD:sulfoquinovosyldiacylglycerol
TIGR:The Institute for Genomic Research
TPT: phosphate/triose-phosphate translocator
UTR:untranslated region

XPT: phosphate/xylose5-P translocator
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