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Studies on shoot regeneration from the epidermis of 

cultured stem segments of Torenia fournieri 
(トレニア茎断片培養系における表皮起源シュート再生の研究) 
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連続明

不定芽形成

BA 1 mg/L

茎断片 図1：トレニア茎断片培養系
（A）茎外植片から不定芽が再生する
様子。スケールバーは1 mm。(B) 不
定芽数の経時変化。緑は標準再生条
件、紫は暗所、橙はBA無添加での結
果を示す。エラーバーは標準誤差（N 
= 50）。
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図2：培養開始後の核と核小体の変化
標準再生条件、暗条件、BA無添加条件
で培養した茎外植片の表皮細胞の核と
核小体の大きさを示す（*, P < 0.05；
**, P < 0.01； ****, P < 0.0001）。
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図3：金属顕微鏡によるシュート再生過程の観察 （A）培養外植片表層の同一個所の連続観察。矢尻は不定芽を示す。（B）4日
目の画像において、不定芽に発達したと思われる領域の範囲を赤色の点線で、元々の表皮細胞の輪郭を黄色の実線で示す。不定芽
の領域は複数の表皮細胞に跨り、その境界は必ずしも表皮細胞の輪郭と一致しない。スケールバーは100 µm。

クラスター1 2041遺伝子 クラスター4 3019遺伝子

クラスター6 2614遺伝子

クラスター2 3154遺伝子 クラスター5 3247遺伝子

クラスター7 3138遺伝子

クラスター3 2946遺伝子

クラスター8 3538遺伝子
図4：経時的発現変動に基づく遺伝子のクラスタリング
クラスタリング解析によって得られた8つのクラスター
について、各クラスターに含まれる遺伝子のシュート
標準再生条件での発現変動と濃縮されていたGO term
（最もp-valueが低いもの）を示す。縦軸はz-scoreに直
した遺伝子の発現量、横軸は培養日数。発現変動グラ
フの灰色の線は各遺伝子の発現、桃色の線はクラス
ターに含まれる遺伝子の発現の平均を表す。
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図5：主要SAM制御遺伝子の発現
主要SAM制御遺伝子のうち、TfCUC1/2 aとTfWUS1の外植片にお
ける発現を示す。緑は標準再生条件、紫は暗条件、橙はBA無添
加、黄緑は表皮、灰色は内部組織での発現。発現量は、茎頂での
発現量を1として相対化したもの。内在性コントロールは
TfUBQ10。エラーバーは標準誤差（N = 3）。

図6：部位選択的発現遺伝子群の培養過程における発現変動
各部位で選択的に高い発現を示す遺伝子の外植片における発現変動を、培養開始前との発現量の比の対数
（底は2）で示した。数字は培養時間。
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TfB076329
TfB071035
TfB082165
TfB074211
TfB088005
TfA011310
TfA032698
TfA065658
TfB071965
TfA024209
TfB097414
TfB079313
TfB099487
TfA027366
TfA038650
TfB083793
TfB084898
TfA001120
TfB100315

KMC30_20929−13

−10 0 5 10
log2FC

葉で高い発現を示す遺伝子

3 6 12 24 48 n3 n6 n12 n24 n48

TfB083485
TfA012459
TfB081216
TfB076608
TfB067557
TfB101460
TfA048912
TfA003122
TfA034364
TfB090209
TfB077216
TfB071781
TfA002694
TfB084613
TfA036805
TfB094452
TfB081243
TfA024259
TfA015584
TfB080034
TfA052386
TfB072185
TfB099889
TfB103347
TfB093351
TfB104508
TfB071955
TfB072573
TfB097743
TfA044126
TfB084064
TfB086964
TfB081604
TfA039700
TfA011625
TfB103761
TfB101118
TfB095705
TfA049359
TfB088356
TfB089676
TfB076912
TfB082963
TfB082863
TfB072478
TfA001711
TfA045712
TfA012285
TfB081713
TfA005424
TfB105140
TfB102552
TfA018975
TfB087371
TfB090424
TfB083972
TfB087641
TfB073019
TfB083139
TfB093506
TfA029790
TfA023997
TfA034212
TfB067113
TfB082160
TfA025391
TfA012786
TfA001634
TfB101786
TfA057451
TfB081162
TfA060235
TfB096717
TfB100121
TfB088040
TfA021351
TfA001446
TfB101233
TfB098841
TfA056243
TfB080281
TfB074002
TfB089997
TfB086080
TfB073686
TfB104170
TfA011050
TfB076386
TfA023447
TfA025858
TfB069641
TfB086813
TfB085200
TfB073600
TfB079171
TfA052711
TfA042961
TfB082809
TfB078961
TfB088484
TfB083886
TfB102609
TfB066409
TfA058988
TfA015079
TfB066860
TfA063321
TfB085460
TfA016496
TfB092655
TfB103119
TfB092378
TfB066410
TfA019899
TfB068046
TfB073087
TfB078521
TfA026310
TfB067278
TfB101876
TfA049654
TfB097094
TfB088567
TfB091720
TfB102659
TfA023182
TfB103608
TfB085989
TfB101181
TfB080066
TfB072965
TfB089630
TfB089751
TfB104187
TfB072038
TfA022495
TfB078273

KMC30_20929−22

−10 0 5 10
log2FC

3 6 12 24 48 n3 n6 n12 n24 n48

TfB083485
TfA012459
TfB081216
TfB076608
TfB067557
TfB101460
TfA048912
TfA003122
TfA034364
TfB090209
TfB077216
TfB071781
TfA002694
TfB084613
TfA036805
TfB094452
TfB081243
TfA024259
TfA015584
TfB080034
TfA052386
TfB072185
TfB099889
TfB103347
TfB093351
TfB104508
TfB071955
TfB072573
TfB097743
TfA044126
TfB084064
TfB086964
TfB081604
TfA039700
TfA011625
TfB103761
TfB101118
TfB095705
TfA049359
TfB088356
TfB089676
TfB076912
TfB082963
TfB082863
TfB072478
TfA001711
TfA045712
TfA012285
TfB081713
TfA005424
TfB105140
TfB102552
TfA018975
TfB087371
TfB090424
TfB083972
TfB087641
TfB073019
TfB083139
TfB093506
TfA029790
TfA023997
TfA034212
TfB067113
TfB082160
TfA025391
TfA012786
TfA001634
TfB101786
TfA057451
TfB081162
TfA060235
TfB096717
TfB100121
TfB088040
TfA021351
TfA001446
TfB101233
TfB098841
TfA056243
TfB080281
TfB074002
TfB089997
TfB086080
TfB073686
TfB104170
TfA011050
TfB076386
TfA023447
TfA025858
TfB069641
TfB086813
TfB085200
TfB073600
TfB079171
TfA052711
TfA042961
TfB082809
TfB078961
TfB088484
TfB083886
TfB102609
TfB066409
TfA058988
TfA015079
TfB066860
TfA063321
TfB085460
TfA016496
TfB092655
TfB103119
TfB092378
TfB066410
TfA019899
TfB068046
TfB073087
TfB078521
TfA026310
TfB067278
TfB101876
TfA049654
TfB097094
TfB088567
TfB091720
TfB102659
TfA023182
TfB103608
TfB085989
TfB101181
TfB080066
TfB072965
TfB089630
TfB089751
TfB104187
TfB072038
TfA022495
TfB078273

KMC30_20929−22

−10 0 5 10
log2FC

シュート頂で高い発現を示す遺伝子

3 6 12 24 48 n3 n6 n12 n24 n48

TfB067631
TfB067399
TfB104107
TfB088351
TfB092374
TfB096938
TfB091326
TfB073604
TfB092232
TfB083974
TfB082604
TfB095494
TfB094772
TfB103651
TfB074222
TfB066562
TfB076556
TfB069342
TfB097022
TfA025727
TfA002462
TfB079598
TfB077665
TfA055387
TfB092583
TfA010609
TfB094075
TfA055706
TfB084934
TfB090976
TfA038199
TfB091873
TfA058165
TfB070066
TfB097456
TfB077671
TfA063940
TfB081084
TfB083966
TfB097410
TfB070812
TfA037138
TfA051112
TfA056080
TfB076342
TfA021293
TfA051320
TfA011731
TfA061631
TfB081707
TfB103543
TfB067528
TfB081072
TfA009418
TfA039318
TfB083046
TfB091434
TfA061334
TfB092559
TfB097830
TfB096055
TfB094516
TfA040853
TfB090960
TfA023650
TfA022455
TfB090162
TfB093079
TfA052846
TfB077251
TfA017562
TfB104530
TfA034566
TfB066841
TfB097786
TfB088854
TfB090308
TfA063748
TfB091094
TfB074135
TfB074521
TfB083848
TfA030771
TfB081423
TfA026942
TfA049459
TfA011574
TfB091973
TfA053842
TfB094081
TfB104891
TfB083670
TfB077179
TfB076065
TfB067171
TfB104755
TfB098055
TfB102178

KMC30_20929−27

−10 0 5 10
log2FC

3 6 12 24 48 n3 n6 n12 n24 n48

TfB067631
TfB067399
TfB104107
TfB088351
TfB092374
TfB096938
TfB091326
TfB073604
TfB092232
TfB083974
TfB082604
TfB095494
TfB094772
TfB103651
TfB074222
TfB066562
TfB076556
TfB069342
TfB097022
TfA025727
TfA002462
TfB079598
TfB077665
TfA055387
TfB092583
TfA010609
TfB094075
TfA055706
TfB084934
TfB090976
TfA038199
TfB091873
TfA058165
TfB070066
TfB097456
TfB077671
TfA063940
TfB081084
TfB083966
TfB097410
TfB070812
TfA037138
TfA051112
TfA056080
TfB076342
TfA021293
TfA051320
TfA011731
TfA061631
TfB081707
TfB103543
TfB067528
TfB081072
TfA009418
TfA039318
TfB083046
TfB091434
TfA061334
TfB092559
TfB097830
TfB096055
TfB094516
TfA040853
TfB090960
TfA023650
TfA022455
TfB090162
TfB093079
TfA052846
TfB077251
TfA017562
TfB104530
TfA034566
TfB066841
TfB097786
TfB088854
TfB090308
TfA063748
TfB091094
TfB074135
TfB074521
TfB083848
TfA030771
TfB081423
TfA026942
TfA049459
TfA011574
TfB091973
TfA053842
TfB094081
TfB104891
TfB083670
TfB077179
TfB076065
TfB067171
TfB104755
TfB098055
TfB102178

KMC30_20929−27

−10 0 5 10
log2FC

3 6 12 24 48 n3 n6 n12 n24 n48

TfB075132
TfB090211
TfA008524
TfA012042
TfB067727
TfB089322
TfA064752
TfB076783
TfA025515
TfB067700
TfB090633
TfA025470
TfA045600
TfB066478
TfB095343
TfB094073
TfB078349
TfB097527
TfB095998
TfB076180
TfA035209
TfB073253
TfA026828
TfA054209
TfA049879
TfB096280
TfB087184
TfA004418
TfA039746
TfA011629
TfA002952
TfB100536
TfB096385
TfB096386
TfA012055
TfA014513
TfA028363
TfB097832
TfA029790
TfB066927
TfA002596
TfA027652
TfA028333
TfB077885
TfA050665
TfB065990
TfB075887
TfA056377
TfB080895
TfA004277
TfA011073
TfB092925
TfA053631
TfA023511
TfB088005
TfA043399
TfA011310
TfB095473
TfB096134
TfB090237
TfA040871
TfB080494
TfB070385
TfA036719
TfB100121
TfB077107
TfB089055
TfB081545
TfB073752
TfA015981
TfB071256
TfB102428
TfB104836
TfA013532
TfB087964
TfB070188
TfB100526
TfB089110
TfB091275
TfA061885
TfB101385
TfB096621
TfA035867
TfB084665
TfB100986
TfA037242
TfB072209
TfA024777
TfB104187
TfA002695
TfB073806

wound_CIM_common

−10 −5 0 5 10
log2FC-10 100-5 5

log2FC

3h 6h 12h 24h 48h
BA無添加

3h 6h 12h 24h 48h
標準再生条件

3h 6h 12h 24h 48h
BA無添加

3h 6h 12h 24h 48h
標準再生条件

3h 6h 12h 24h 48h
BA無添加

3h 6h 12h 24h 48h
標準再生条件

3h 6h 12h 24h 48h
BA無添加



3h 6h 12h 24h 48h

標準再生条件で発現が高い 2 0 17 275 814

標準再生条件で発現が低い 0 0 3 362 1126

表1：標準再生条件とBA無添加条件間で有意な発現量の差を示す遺伝子
の数

FDR  < 0.05
傷害応答型カルス形成

オーキシン応答型
カルス形成

プロトプラスト
培養

図7：シロイヌナズナの培養系で
の発現上昇遺伝子のトレニア外植
片培養初期における発現変動
（A）シロイヌナズナでオーキシ
ン応答型カルス形成、傷害応答型
カルス形成、プロトプラスト培養
の初期に有意に発現が上昇する遺
伝子の数と重なりを示す（FDR  < 
0.05）。（B-H）シロイヌナズナの
発現上昇遺伝子のオーソログのト
レニア外植片培養初期における発
現変動。シロイヌナズナの3種類の
カルス誘導系のうち、1種類のみで
発現が上昇するもの、２種類で上
昇するもの、3種類で発現が上昇す
るものについて示す。ヒートマッ
プは培養開始前との発現量の比を
対数（底は2）で示したもの。数字
は培養時間。カッコ内の数字は、
トレニア外植片培養初期でも有意
な発現の上昇がみられたものの割
合。

表2：シロイヌナズナの3種類のカルス形成誘導系で共通して発現の上昇を示した遺伝子

該当遺伝子とトレニアのオルソロ
グを示す。トレニア外植片培養初
期でも有意な発現の上昇がみられ
たものを＋記号で示している。

図8：トレニア茎断片培養系におけるシュート再生過程の概略図

48h
BA無添加

オーキシン	∩ 傷害 ∩ プロトプラスト

3h 6h 12h 24h 48h
標準再生条件

3h 6h 12h 24h3 6 12 24 48 n3 n6 n12 n24 n48 TfA018971
TfB067162
TfA029672
TfA020416
TfA010365
TfB101562
TfB070561
TfA055839
TfB096020
TfA055089
TfB095967
TfB103972
TfA020432
TfA017753
TfA026895
TfA034444
TfA028670
TfB102328
TfA063499
TfB075030
TfB074442
TfB086839
TfA041335
TfB077667
TfB077374
TfB092106
TfB096028
TfB081873
TfB075986
TfA028711
TfA022178
TfA008080
TfB102420
TfA029044
TfB070113
TfB083054
TfB105068
TfB088791
TfB079472
TfA020563
TfA001479
TfA004369
TfB066175
TfB084631
TfB068843
TfA011089
TfA049598
TfB099039
TfA000490
TfA037273
TfB087525
TfA031064
TfB080127
TfA030753
TfA007258
TfA046009
TfB093919
TfA002930
TfB069266
TfA023346
TfB075018
TfB081506
TfB082712
TfB100130
TfB098205
TfB081658
TfB087907
TfB066860
TfB075445
TfB091009
TfB099107
TfA050665
TfB066758
TfA065658
TfB078078
TfA051112
TfB066555
TfB084846
TfA060830
TfB083901
TfB072207
TfB071412
TfA047420
TfA014429
TfA052758
TfB095974
TfB066248
TfA003305
TfB082011
TfB081802
TfA010703
TfA043769
TfA000230
TfB084933
TfA041478
TfB088072
TfA020220
TfA011526
TfB088429
TfB093933
TfA050916
TfB081338
TfA044631
TfB096667
TfA026227
TfA012683
TfA035146
TfB077204
TfB092859
TfA047823
TfB074802
TfA026500
TfB085290
TfB101689
TfB094720
TfB067088
TfA039155
TfA030783
TfB074038
TfA006115
TfB096651
TfA011163
TfA030457
TfA025915
TfA036216
TfB097291
TfB103934
TfB104010
TfA007285
TfB101650
TfA057165
TfB083086
TfB088246
TfA021934
TfA020197
TfA002907

wound_only

−10 0 5 10
log2FC

3 6 12 24 48 n3 n6 n12 n24 n48 TfA018971
TfB067162
TfA029672
TfA020416
TfA010365
TfB101562
TfB070561
TfA055839
TfB096020
TfA055089
TfB095967
TfB103972
TfA020432
TfA017753
TfA026895
TfA034444
TfA028670
TfB102328
TfA063499
TfB075030
TfB074442
TfB086839
TfA041335
TfB077667
TfB077374
TfB092106
TfB096028
TfB081873
TfB075986
TfA028711
TfA022178
TfA008080
TfB102420
TfA029044
TfB070113
TfB083054
TfB105068
TfB088791
TfB079472
TfA020563
TfA001479
TfA004369
TfB066175
TfB084631
TfB068843
TfA011089
TfA049598
TfB099039
TfA000490
TfA037273
TfB087525
TfA031064
TfB080127
TfA030753
TfA007258
TfA046009
TfB093919
TfA002930
TfB069266
TfA023346
TfB075018
TfB081506
TfB082712
TfB100130
TfB098205
TfB081658
TfB087907
TfB066860
TfB075445
TfB091009
TfB099107
TfA050665
TfB066758
TfA065658
TfB078078
TfA051112
TfB066555
TfB084846
TfA060830
TfB083901
TfB072207
TfB071412
TfA047420
TfA014429
TfA052758
TfB095974
TfB066248
TfA003305
TfB082011
TfB081802
TfA010703
TfA043769
TfA000230
TfB084933
TfA041478
TfB088072
TfA020220
TfA011526
TfB088429
TfB093933
TfA050916
TfB081338
TfA044631
TfB096667
TfA026227
TfA012683
TfA035146
TfB077204
TfB092859
TfA047823
TfB074802
TfA026500
TfB085290
TfB101689
TfB094720
TfB067088
TfA039155
TfA030783
TfB074038
TfA006115
TfB096651
TfA011163
TfA030457
TfA025915
TfA036216
TfB097291
TfB103934
TfB104010
TfA007285
TfB101650
TfA057165
TfB083086
TfB088246
TfA021934
TfA020197
TfA002907

wound_only

−10 0 5 10
log2FC

(51.6%)

オーキシン ∩ 傷害 ∩ プロトプラスト

3h 6h 12h 24h 48h
標準再生条件

3h 6h 12h 24h 48h
BA無添加

3 6 12 24 48 n3 n6 n12 n24 n48

TfB076783
TfA025515
TfB075132
TfA012042
TfB090211
TfA022159
TfA005733
TfA008524
TfB067727
TfB066420
TfA064752
TfB089322
TfB094073
TfB078349
TfB090633
TfA025470
TfB066478
TfB087936
TfB072984
TfB095343
TfA054209
TfA049879
TfB096280
TfB076180
TfA043294
TfA026828
TfA048019
TfA004418
TfA039746
TfA045600
TfB085821
TfB090776
TfB073253
TfB089844
TfB096385
TfB096386
TfB089221
TfB097568
TfA028363
TfB066822
TfB096378
TfB102605
TfB080895
TfA004277
TfA011073
TfA056377
TfA003454
TfB066927
TfA002596
TfA027652
TfA012055
TfB080494
TfB068131
TfB073478
TfB096134
TfB100121
TfB071256
TfB081545
TfA040871
TfB073752
TfA015981
TfA028333
TfB090353
TfB065990
TfB092925
TfB104836
TfA013532
TfB087964
TfB086039
TfA023511
TfB088005
TfB095473
TfA053631
TfB070188
TfB100526
TfB089110
TfB091275
TfA061885
TfB068490
TfB070385
TfA036719
TfB100498
TfB104187
TfA002695
TfB073806
TfB072209
TfA024777
TfB100986
TfA037242
TfA035867

wound_CIM_common_2

−10 0 5 10
log2FC

3 6 12 24 48 n3 n6 n12 n24 n48

TfB076783
TfA025515
TfB075132
TfA012042
TfB090211
TfA022159
TfA005733
TfA008524
TfB067727
TfB066420
TfA064752
TfB089322
TfB094073
TfB078349
TfB090633
TfA025470
TfB066478
TfB087936
TfB072984
TfB095343
TfA054209
TfA049879
TfB096280
TfB076180
TfA043294
TfA026828
TfA048019
TfA004418
TfA039746
TfA045600
TfB085821
TfB090776
TfB073253
TfB089844
TfB096385
TfB096386
TfB089221
TfB097568
TfA028363
TfB066822
TfB096378
TfB102605
TfB080895
TfA004277
TfA011073
TfA056377
TfA003454
TfB066927
TfA002596
TfA027652
TfA012055
TfB080494
TfB068131
TfB073478
TfB096134
TfB100121
TfB071256
TfB081545
TfA040871
TfB073752
TfA015981
TfA028333
TfB090353
TfB065990
TfB092925
TfB104836
TfA013532
TfB087964
TfB086039
TfA023511
TfB088005
TfB095473
TfA053631
TfB070188
TfB100526
TfB089110
TfB091275
TfA061885
TfB068490
TfB070385
TfA036719
TfB100498
TfB104187
TfA002695
TfB073806
TfB072209
TfA024777
TfB100986
TfA037242
TfA035867

wound_CIM_common_2

−10 0 5 10
log2FC

(60.9%) オーキシン ∩	傷害	∩ プロトプラスト

3h 6h 12h 24h 48h
標準再生条件

3h 6h 12h 24h 48h
BA無添加

3 6 12 24 48 n3 n6 n12 n24 n48

TfB099316

TfB097819

TfB097527

TfB095998

TfB096531

TfB067700

TfB077199

TfB070943

TfB069687

TfB096356

TfB078429

TfB090115

TfA048043

TfA036933

TfA018057

TfA029149

TfB098053

TfB096848

TfB070510

TfB103023

TfA023493

TfA048057

CIM_protoplast_commmon_2

−10 0 5 10
log2FC

3 6 12 24 48 n3 n6 n12 n24 n48

TfB099316

TfB097819

TfB097527

TfB095998

TfB096531

TfB067700

TfB077199

TfB070943

TfB069687

TfB096356

TfB078429

TfB090115

TfA048043

TfA036933

TfA018057

TfA029149

TfB098053

TfB096848

TfB070510

TfB103023

TfA023493

TfA048057

CIM_protoplast_commmon_2

−10 0 5 10
log2FC

(50.0%)

オーキシン	∩ 傷害 ∩ プロトプラスト

3h 6h 12h 24h 48h
標準再生条件

3h 6h 12h 24h 48h
BA無添加

3 6 12 24 48 n3 n6 n12 n24 n48 TfA062036
TfB101518
TfB099204
TfA031072
TfA019025
TfA005393
TfA042409
TfB077828
TfB066361
TfB072581
TfB077417
TfB090208
TfA009863
TfA034314
TfA027359
TfB076578
TfA034627
TfB085228
TfB102742
TfA025298
TfB085469
TfB097494
TfA025006
TfB090252
TfB102325
TfB074992
TfB099361
TfB078453
TfB082527
TfB104437
TfB079236
TfB103126
TfB086475
TfA017560
TfB073522
TfB092596
TfB082768
TfA059732
TfB103707
TfA026513
TfA008218
TfB095975
TfA060665
TfA014945
TfB089582
TfB079514
TfB082738
TfA018122
TfA016447
TfA007930
TfA007770
TfB075672
TfA042044
TfA014642
TfB090233
TfB066401
TfB097548
TfA010720
TfB073696
TfA012179
TfA004672
TfA049258
TfB075434
TfB095867
TfA040351
TfA017878
TfA024281
TfB103468
TfA016426
TfB067124
TfA016615
TfA045688
TfB081468
TfA010181
TfA015160
TfB086117
TfA023549
TfA049102
TfB098777
TfB102357
TfA023832
TfA052519
TfA005127
TfA046904
TfA054095
TfB092548
TfA016723
TfB097633
TfA012026
TfB104849
TfA045278
TfA045888
TfB076522
TfB079574
TfB071206
TfB079615
TfB081420
TfA012867
TfB099222
TfB085627
TfB101630
TfA039375
TfA020349
TfA059251
TfA017182
TfA041051
TfB096044
TfA031932
TfB077581
TfA020916
TfB067344
TfA022816
TfB096752
TfA028606
TfA042083
TfB068346
TfA044898
TfA011306
TfA020541
TfA007918
TfB100866
TfA017690
TfB070488
TfA015710

wound_protoplast_common_2

−10 0 5 10
log2FC

3 6 12 24 48 n3 n6 n12 n24 n48 TfA062036
TfB101518
TfB099204
TfA031072
TfA019025
TfA005393
TfA042409
TfB077828
TfB066361
TfB072581
TfB077417
TfB090208
TfA009863
TfA034314
TfA027359
TfB076578
TfA034627
TfB085228
TfB102742
TfA025298
TfB085469
TfB097494
TfA025006
TfB090252
TfB102325
TfB074992
TfB099361
TfB078453
TfB082527
TfB104437
TfB079236
TfB103126
TfB086475
TfA017560
TfB073522
TfB092596
TfB082768
TfA059732
TfB103707
TfA026513
TfA008218
TfB095975
TfA060665
TfA014945
TfB089582
TfB079514
TfB082738
TfA018122
TfA016447
TfA007930
TfA007770
TfB075672
TfA042044
TfA014642
TfB090233
TfB066401
TfB097548
TfA010720
TfB073696
TfA012179
TfA004672
TfA049258
TfB075434
TfB095867
TfA040351
TfA017878
TfA024281
TfB103468
TfA016426
TfB067124
TfA016615
TfA045688
TfB081468
TfA010181
TfA015160
TfB086117
TfA023549
TfA049102
TfB098777
TfB102357
TfA023832
TfA052519
TfA005127
TfA046904
TfA054095
TfB092548
TfA016723
TfB097633
TfA012026
TfB104849
TfA045278
TfA045888
TfB076522
TfB079574
TfB071206
TfB079615
TfB081420
TfA012867
TfB099222
TfB085627
TfB101630
TfA039375
TfA020349
TfA059251
TfA017182
TfA041051
TfB096044
TfA031932
TfB077581
TfA020916
TfB067344
TfA022816
TfB096752
TfA028606
TfA042083
TfB068346
TfA044898
TfA011306
TfA020541
TfA007918
TfB100866
TfA017690
TfB070488
TfA015710

wound_protoplast_common_2

−10 0 5 10
log2FC

(71.2%) オーキシン ∩ 傷害 ∩	プロトプラスト

3h 6h 12h 24h 48h
標準再生条件

3h 6h 12h 24h 48h
BA無添加

3 6 12 24 48 n3 n6 n12 n24 n48

TfB086922

TfB077745

TfA014513

TfB097832

TfB089190

TfB087184

TfA011629

TfA002952

TfB100536

TfB090237

TfA029790

TfB077885

TfB102428

TfA023511

TfA043399

TfB101385

TfB096621

wound_CIM_protoplast_common

−10 0 5 10
log2FC

3 6 12 24 48 n3 n6 n12 n24 n48

TfB086922

TfB077745

TfA014513

TfB097832

TfB089190

TfB087184

TfA011629

TfA002952

TfB100536

TfB090237

TfA029790

TfB077885

TfB102428

TfA023511

TfA043399

TfB101385

TfB096621

wound_CIM_protoplast_common

−10 0 5 10
log2FC

(82.4%)

A

B C D

E F

G H

3 6 12 24 48 n3 n6 n12 n24 n48

TfB075132
TfB090211
TfA008524
TfA012042
TfB067727
TfB089322
TfA064752
TfB076783
TfA025515
TfB067700
TfB090633
TfA025470
TfA045600
TfB066478
TfB095343
TfB094073
TfB078349
TfB097527
TfB095998
TfB076180
TfA035209
TfB073253
TfA026828
TfA054209
TfA049879
TfB096280
TfB087184
TfA004418
TfA039746
TfA011629
TfA002952
TfB100536
TfB096385
TfB096386
TfA012055
TfA014513
TfA028363
TfB097832
TfA029790
TfB066927
TfA002596
TfA027652
TfA028333
TfB077885
TfA050665
TfB065990
TfB075887
TfA056377
TfB080895
TfA004277
TfA011073
TfB092925
TfA053631
TfA023511
TfB088005
TfA043399
TfA011310
TfB095473
TfB096134
TfB090237
TfA040871
TfB080494
TfB070385
TfA036719
TfB100121
TfB077107
TfB089055
TfB081545
TfB073752
TfA015981
TfB071256
TfB102428
TfB104836
TfA013532
TfB087964
TfB070188
TfB100526
TfB089110
TfB091275
TfA061885
TfB101385
TfB096621
TfA035867
TfB084665
TfB100986
TfA037242
TfB072209
TfA024777
TfB104187
TfA002695
TfB073806

wound_CIM_common

−10 −5 0 5 10
log2FC-10 100-5 5

log2FC
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3h 6h 12h 24h 48h
標準再生条件

3h 6h 12h 24h 48h
BA無添加

3 6 12 24 48 n3 n6 n12 n24 n48

TfB086610
TfB092231
TfA038833
TfB079805
TfB094490
TfB086876
TfB071416
TfA030171
TfA044428
TfB091212
TfA024073
TfA040836
TfB104319
TfB093141
TfB096421
TfA025654
TfB087306
TfB085926
TfB095552
TfB102373
TfA064566
TfB104912
TfA062259
TfA023674
TfB082203
TfB082034
TfB068036
TfB091210
TfB101169
TfB086019
TfA035209
TfB096360
TfB097789
TfB069906
TfA011556
TfA018174
TfA027330
TfB095803
TfB072403
TfA051183
TfB090061
TfA043921
TfB069165
TfA003679
TfB066952
TfB074598
TfB084917
TfA005875
TfB073437
TfA014908
TfA030163
TfB065934
TfA047925
TfB075070
TfB072585
TfA046633
TfB100758
TfA002757
TfA014902
TfB088654
TfA013534
TfB075887
TfB099737
TfB066763
TfA059490
TfA038637
TfB067082
TfB100674
TfA052917
TfA025474
TfA020803
TfA010314
TfB102922
TfA012775
TfA024096
TfB071661
TfB077351
TfA040536
TfB072114
TfB085696
TfA023506
TfA010212
TfB103449
TfB074749
TfA011648
TfB100986
TfA035867
TfA014288
TfB105175
TfB069685
TfB071436
TfB077107
TfA011626
TfB099705
TfB082355
TfB098098
TfB081159
TfA026557
TfA010978
TfB103329
TfA046097
TfB074331
TfA003234
TfB066026
TfA008338

CIM_only

−10 0 5 10
log2FC

3 6 12 24 48 n3 n6 n12 n24 n48

TfB086610
TfB092231
TfA038833
TfB079805
TfB094490
TfB086876
TfB071416
TfA030171
TfA044428
TfB091212
TfA024073
TfA040836
TfB104319
TfB093141
TfB096421
TfA025654
TfB087306
TfB085926
TfB095552
TfB102373
TfA064566
TfB104912
TfA062259
TfA023674
TfB082203
TfB082034
TfB068036
TfB091210
TfB101169
TfB086019
TfA035209
TfB096360
TfB097789
TfB069906
TfA011556
TfA018174
TfA027330
TfB095803
TfB072403
TfA051183
TfB090061
TfA043921
TfB069165
TfA003679
TfB066952
TfB074598
TfB084917
TfA005875
TfB073437
TfA014908
TfA030163
TfB065934
TfA047925
TfB075070
TfB072585
TfA046633
TfB100758
TfA002757
TfA014902
TfB088654
TfA013534
TfB075887
TfB099737
TfB066763
TfA059490
TfA038637
TfB067082
TfB100674
TfA052917
TfA025474
TfA020803
TfA010314
TfB102922
TfA012775
TfA024096
TfB071661
TfB077351
TfA040536
TfB072114
TfB085696
TfA023506
TfA010212
TfB103449
TfB074749
TfA011648
TfB100986
TfA035867
TfA014288
TfB105175
TfB069685
TfB071436
TfB077107
TfA011626
TfB099705
TfB082355
TfB098098
TfB081159
TfA026557
TfA010978
TfB103329
TfA046097
TfB074331
TfA003234
TfB066026
TfA008338

CIM_only

−10 0 5 10
log2FC

(42.2%)オーキシン ∩	傷害	∩	プロトプラスト オーキシン ∩	傷害	∩ プロトプラスト

3h 6h 12h 24h 48h
標準再生条件

3h 6h 12h 24h 48h
BA無添加

3 6 12 24 48 n3 n6 n12 n24 n48 TfB079372
TfB074142
TfA008418
TfA019753
TfB094162
TfA019635
TfA009654
TfA054621
TfB066316
TfB078490
TfA047112
TfB077608
TfB065951
TfA051374
TfA012319
TfB096389
TfB086885
TfA050187
TfB104165
TfA021410
TfB103673
TfA024516
TfA050431
TfB079606
TfB098330
TfB075388
TfB075449
TfB088691
TfA030948
TfB084234
TfA040890
TfA063307
TfB100219
TfB101380
TfB076620
TfB088130
TfB095156
TfB071855
TfB086250
TfA029869
TfA049411
TfB078311
TfB072821
TfA010350
TfA028598
TfB095236
TfB100299
TfB081313
TfA045731
TfB102920
TfA028958
TfB094687
TfA037537
TfB091128
TfA028663
TfB104119
TfB101401
TfB081430
TfB081919
TfB095598
TfA029299
TfB070272
TfB088197
TfA030236
TfB073718
TfA030045
TfA031979
TfA001847
TfA009713
TfB068984
TfB086998
TfB102230
TfB098832
TfA012104
TfB067860
TfA048929
TfA004539
TfA033395
TfA032489
TfA013450
TfA006972
TfA010243
TfA020986
TfA037615
TfA011942
TfB066618
TfB068438
TfB093555
TfA045390
TfA019092
TfB086419
TfA005936
TfA019684
TfA026110
TfB095474
TfB095114
TfA031236
TfB072788

protoplast_only

−10 0 5 10
log2FC

3 6 12 24 48 n3 n6 n12 n24 n48 TfB079372
TfB074142
TfA008418
TfA019753
TfB094162
TfA019635
TfA009654
TfA054621
TfB066316
TfB078490
TfA047112
TfB077608
TfB065951
TfA051374
TfA012319
TfB096389
TfB086885
TfA050187
TfB104165
TfA021410
TfB103673
TfA024516
TfA050431
TfB079606
TfB098330
TfB075388
TfB075449
TfB088691
TfA030948
TfB084234
TfA040890
TfA063307
TfB100219
TfB101380
TfB076620
TfB088130
TfB095156
TfB071855
TfB086250
TfA029869
TfA049411
TfB078311
TfB072821
TfA010350
TfA028598
TfB095236
TfB100299
TfB081313
TfA045731
TfB102920
TfA028958
TfB094687
TfA037537
TfB091128
TfA028663
TfB104119
TfB101401
TfB081430
TfB081919
TfB095598
TfA029299
TfB070272
TfB088197
TfA030236
TfB073718
TfA030045
TfA031979
TfA001847
TfA009713
TfB068984
TfB086998
TfB102230
TfB098832
TfA012104
TfB067860
TfA048929
TfA004539
TfA033395
TfA032489
TfA013450
TfA006972
TfA010243
TfA020986
TfA037615
TfA011942
TfB066618
TfB068438
TfB093555
TfA045390
TfA019092
TfB086419
TfA005936
TfA019684
TfA026110
TfB095474
TfB095114
TfA031236
TfB072788

protoplast_only

−10 0 5 10
log2FC

(37.4%)

l 茎を特徴付ける遺伝子発現の低下
l 複数の器官・部位の特徴が混在する状態へ
l シロイヌナズナの3種類のカルス形成時に共通して
発現上昇を示す遺伝子の多くが発現

l SAM制御因子の発現

培養開始時の刺激
（傷害？）

l リボソーム生合成因子の発現
l 細胞周期制御因子の発現

サイトカイニン

不定芽の新生

核小体の発達
細胞分裂の活性化

光

培養系の違いを超えて普遍的に
細胞リプログラミングに関与する

遺伝子を含む？


