
Supplementary MS2 Spectra

Chlorosis as a developmental program in cyanobacteria:

   the proteomic fundament for survival and awakening

Shown are the MS 2 spectra with the best phosphorylation site localization
(corresponding to Supplementary Table S8; column AH). The position of the
phosphorylation site(s) in the protein sequences are indicated, if localized, in column D.

Fragment ions with a loss of phosphoric acid (−97.97 Th) are indicated by a star (*) in
the spectra.
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20160930_PS_Syn6803_Regeneration2_T02455_Phos2 21568 FTMS; HCD 183.65 942.51
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20160930_PS_Syn6803_Regeneration2_T02455_Phos3 13735 FTMS; HCD 141.3 730.42
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20160930_PS_Syn6803_Regeneration2_T02455_Phos3 16107 FTMS; HCD 206.81 791.91
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20160930_PS_Syn6803_Regeneration2_T02455_Phos3 20200 FTMS; HCD 107.82 716.91
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20160930_PS_Syn6803_Regeneration2_T02455_Phos4 7463 FTMS; HCD 109.83 531.3
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20160930_PS_Syn6803_Regeneration2_T02455_Phos4 16734 FTMS; HCD 85.52 881.43

- T
ph

b₁*
T

y₁₅

b₂*
A

y₁₄

b₃*
T

y₁₃

b₄*
G

y₁₂

b₅*
S

y₁₁

b₆*
N

y₁₀

N

y₉

b₈*
I

y₈

b₉*
I

y₇

b₁₀*
D

y₆

b₁₁*
F

y₅

A

y₄

T

y₃

A

y₂

K

y₁

-



y₁
175.1441

b₂
285.1557

y₂
304.1867 b₃-NH₃

405.1881

y₃
417.2708

b₃
422.2146

b₇²⁺
465.1975

y₄
518.3184

y₉²⁺
581.7788

b₅-NH₃
585.278

y₅-H₂O
601.3556

b₅*
602.3045

y₅
619.3661

b₆-NH₃
713.3365

y₆-H₂O
729.4141

b₆*
730.3631

y₆-NH₃
730.3981

y₆
747.4247

b₇-H₂O
813.4002

y₇-NH₃
813.4353

y₇*
830.4618

y₈-H₂O
909.504

y₈*
927.5146

y₈
1025.491

y₉*
1064.573

y₁₀-H₂O
1174.621

y₁₀*
1192.632

0
2
0

4
0

6
0

8
0

1
0
0

1
2
0

0
1

2
3

4
5

[1e5]

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400

Raw file Scan Method Score m/z
20160930_PS_Syn6803_Regeneration2_T02455_Phos5 3206 FTMS; HCD 119.87 483.24
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20160930_PS_Syn6803_Regeneration2_T02455_Phos5 9901 FTMS; HCD 130.56 852.92
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20160930_PS_Syn6803_Regeneration2_T02455_Phos5 11795 FTMS; HCD 220.52 713.33
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20160930_PS_Syn6803_Regeneration2_T02455_Phos5 12506 FTMS; HCD 107.32 921.45
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20160930_PS_Syn6803_Regeneration2_T02455_Phos5 13244 FTMS; HCD 276.58 964.45
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20160930_PS_Syn6803_Regeneration2_T02455_Phos5 17646 FTMS; HCD 78.33 681.36
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20160930_PS_Syn6803_Regeneration2_T2855_Phos3 11653 FTMS; HCD 77.19 781.38
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20160930_PS_Syn6803_Regeneration2_T2855_Phos3 11878 FTMS; HCD 179.17 1015.49
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20160930_PS_Syn6803_Regeneration2_T2855_Phos3 13236 FTMS; HCD 216.65 692.32
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20160930_PS_Syn6803_Regeneration2_T2855_Phos3 17434 FTMS; HCD 90.39 903.91
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20160930_PS_Syn6803_Regeneration2_T2855_Phos3 18008 FTMS; HCD 139.77 753.34
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20160930_PS_Syn6803_Regeneration2_T2855_Phos3 21508 FTMS; HCD 51.39 806.06
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20160930_PS_Syn6803_Regeneration2_T2855_Phos4 4071 FTMS; HCD 159.98 1057.5
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20160930_PS_Syn6803_Regeneration2_T2855_Phos4 7463 FTMS; HCD 136.81 679.87
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20160930_PS_Syn6803_Regeneration2_T2855_Phos4 9075 FTMS; HCD 234.38 993.45
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20160930_PS_Syn6803_Regeneration2_T2855_Phos4 18553 FTMS; HCD 42.04 1132.87

- L Q

y₂₉*

b₂
S

y₂₈²⁺

E

b₄
L

b₅
S

y₂₅²⁺

b₆
T L E

b₉²⁺
Q E

b₁₁
L

b₁₂
A Q Q D S

y₁₄

S

y₁₃²⁺

P

y₁₂

T

y₁₁*

G

y₁₀*

P

y₉²⁺

G E E

y₆*

Q

y₅

K

y₄

S
ph
y₃*

S R

y₁

-



y₁-NH₃
158.0924

y₁
175.119

a₂
194.1681

b₂
222.163

y₂-NH₃
229.1295

y₂
246.1561

b₃-NH₃
342.1954

b₃
359.2219

b₄-NH₃
399.2168

b₄
416.2434

y₄
418.2045

y₅*
487.2259

y₅
585.2028

b₆*
598.3489

y₆*
600.31

y₇*
657.3315

b₈-NH₃
753.3707

b₈*
770.3973

y₈*
794.3904

y₉-H₂O
890.4227

y₉-NH₃
891.4068

y₈
892.3673

y₉*
908.4333

y₉
1006.41

0
2
0

4
0

6
0

8
0

1
0
0

1
2
0

0
0
.5

1
1
.5

2

[1e5]

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400

Raw file Scan Method Score m/z
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20160930_PS_Syn6803_Regeneration2_T02455_Phos9 9045 FTMS; HCD 105.25 587.34
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20160930_PS_Syn6803_Regeneration2_T02455_Phos9 9692 FTMS; HCD 148.85 730.89
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20160930_PS_Syn6803_Regeneration2_T02455_Phos9 9827 FTMS; HCD 137.61 825.41
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20160930_PS_Syn6803_Regeneration2_T02455_Phos9 9903 FTMS; HCD 175.39 745.39
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20160930_PS_Syn6803_Regeneration2_T02455_Phos9 10356 FTMS; HCD 101.72 588.3
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20160930_PS_Syn6803_Regeneration2_T02455_Phos9 11710 FTMS; HCD 92.47 854.42
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20160930_PS_Syn6803_Regeneration2_T02455_Phos9 11744 FTMS; HCD 419.99 989.99
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20160930_PS_Syn6803_Regeneration2_T02455_Phos9 19087 FTMS; HCD 84.65 789.92
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20160930_PS_Syn6803_Regeneration2_T02455_Phos10 3786 FTMS; HCD 68.04 398.87
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20160930_PS_Syn6803_Regeneration2_T02455_Phos10 8889 FTMS; HCD 105.5 717.82
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20160930_PS_Syn6803_Regeneration2_T02455_Phos10 8995 FTMS; HCD 96.02 843.94
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20160930_PS_Syn6803_Regeneration2_T02455_Phos10 9900 FTMS; HCD 84.17 550.29
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20160930_PS_Syn6803_Regeneration2_T02455_Phos10 13050 FTMS; HCD 141.55 831.35
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20160930_PS_Syn6803_Regeneration2_T02455_Phos10 16103 FTMS; HCD 67.23 671.35
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20160930_PS_Syn6803_Regeneration2_T2855_HighpH5 34866 FTMS; HCD 60.79 929.53
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20160930_PS_Syn6803_Regeneration2_T2855_Phos1 9185 FTMS; HCD 56.04 774.37
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20160930_PS_Syn6803_Regeneration2_T2855_Phos1 19338 FTMS; HCD 134.91 1163.54
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20160930_PS_Syn6803_Regeneration2_T2855_Phos1 19869 FTMS; HCD 153.39 1182.57
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20160930_PS_Syn6803_Regeneration2_T2855_Phos2 11943 FTMS; HCD 136.81 778.87
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20160930_PS_Syn6803_Regeneration2_T2855_Phos2 15696 FTMS; HCD 213.3 1226.57
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20160930_PS_Syn6803_Regeneration2_T2855_Phos7 12556 FTMS; HCD 137.13 860.91

-
ac

T
ph

b₁*
Q

y₁₄

b₂*
I

y₁₃

b₃*
S

y₁₂

b₄*
G

y₁₁

b₅*
S

y₁₀

b₆*
P

y₉

D

y₈

b₈*
V

y₇

b₉*
P

y₆

D

y₅

b₁₁*
L

y₄

G R

b₁₄*
R

y₁

-



y₁-NH₃
158.0924

y₁
175.119

a₂
215.139

b₂-H₂O
225.1234

b₂
243.1339

y₂
289.1619

b₃
356.218

y₃-NH₃
385.2194

y₃
402.2459

b₄-H₂O
421.2445

b₄*
439.2551

y₉²⁺
494.2645

y₄
530.3045

b₅*
553.298

y₅-NH₃
610.3307

b₆-H₂O
622.3195

y₅
627.3573

b₆*
640.3301

b₇-H₂O
709.3515

y₆
726.4257

b₆
738.307

y₇
813.4577

y₈-NH₃
883.4632

b₉-H₂O
895.452

y₈
900.4898

y₉
987.5218

y₁₀
1101.565 y₁₁-NH₃

1167.575

y₁₁*
1184.602

y₁₂*
1297.686 y₁₂

1395.6630
2
0

4
0

6
0

8
0

1
0
0

1
2
0

0
1

2
3

[1e5]

200 400 600 800 1000 1200 1400 1600 1800

Raw file Scan Method Score m/z
20160930_PS_Syn6803_Regeneration2_T2855_Phos7 14583 FTMS; HCD 100.58 819.4

-
ac

T V

b₂
L

y₁₂

b₃
T
ph

y₁₁*

b₄*
N

y₁₀

b₅*
S

y₉

b₆
S

y₈

S

y₇

V

y₆

P

y₅

Q

y₄

L

y₃

N

y₂

R

y₁

-



y₁
175.1441 y₂

289.187

a₂
311.1754

b₂
339.1703

y₃
360.2241 b₃

454.1973
y₄

488.2827

y₅
545.3042

b₄
567.2813

y₆
632.3362

b₅*
650.3184

b₆-H₂O
719.3399

b₆*
737.3505

y₇
745.4203

y₈
832.4523

y₉*
915.4894

b₈*
937.4666

y₁₀*
1028.573

y₁₁*
1143.6

y₁₂-H₂O
1288.653

y₁₂*
1306.664

y₁₂
1404.641

0
2
0

4
0

6
0

8
0

1
0
0

1
2
0

0
2

4
6

[1e5]

200 400 600 800 1000 1200 1400 1600 1800 2000

Raw file Scan Method Score m/z
20160930_PS_Syn6803_Regeneration2_T2855_Phos7 15657 FTMS; HCD 90.35 790.38

- F Y

y₁₂

b₂
D

y₁₁*

b₃
L

y₁₀*

b₄
T
ph
y₉*

b₅*
S

y₈

b₆*
I

y₇

S

y₆

b₈*
G

y₅

Q

y₄

A

y₃

N

y₂

K

y₁

-



y₁-NH₃
158.0924

y₁
175.119

a₂
194.1681

b₂
222.163 b₃

293.2001

y₂
304.1615 b₄-NH₃

405.2161

b₄
422.2427

y₃
451.23

b₅-NH₃
518.3002

y₄
522.2671

b₅
535.3268

y₅
609.2991

b₆-H₂O
645.3748

b₆
663.3853

y₆
710.3468

b₇-H₂O
773.4333

b₇-NH₃
774.4174

y₇
781.3839

b₇
791.4439

b₈-H₂O
856.4705

b₈-NH₃
857.4545

y₈
868.4159

b₈*
874.481

y₉
955.448

b₉-H₂O
969.5545

b₉-NH₃
970.5385

b₉*
987.5651

b₁₀*
1044.587

y₁₀
1056.496

y₁₁-H₂O
1095.507

y₁₁-NH₃
1096.491

b₁₁*
1101.608

y₁₁
1113.517

b₁₀
1142.563

b₁₁
1199.585

b₁₂*
1214.692

y₁₂
1226.601

y₁₃-H₂O
1265.612

y₁₃
1283.623

y₁₄-H₂O
1322.634

y₁₄
1340.644

y₁₅
1453.728

y₁₆*
1536.765

y₁₇-H₂O
1646.813

y₁₇*
1664.824

y₁₈-H₂O
1774.872

y₁₈-NH₃
1775.856

y₁₈*
1792.882

y₁₉*
1905.966

y₂₀*
2035.009

y₂₂-NH₃
2203.063

y₂₂*
2220.089

y₂₂
2318.066

0
2
0

4
0

6
0

8
0

1
0
0

1
2
0

0
1

2
3

4

[1e5]

200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

Raw file Scan Method Score m/z
20160930_PS_Syn6803_Regeneration2_T2855_Phos7 16020 FTMS; HCD 192.5 1213.6

- A N

y₂₂

b₂
A

b₃
E

y₂₀*

b₄
L

y₁₉*

b₅
Q

y₁₈*

b₆
Q

y₁₇*

b₇
T
ph

y₁₆*

b₈*
L

y₁₅

b₉*
G

y₁₄

b₁₀
G

y₁₃

b₁₁
L

y₁₂

b₁₂*
G

y₁₁

T

y₁₀

S

y₉

S

y₈

A

y₇

T

y₆

S

y₅

A

y₄

F

y₃

E

y₂

R

y₁

-



y₁
183.1885

b₂-H₂O
235.1292

y₂
296.2725

a₂
323.1218

b₂
351.1167

y₃-NH₃
407.3046

b₃
422.1538

y₃
424.3311

b₄
493.1909 y₄

553.3737

b₅
594.2386

b₆*
611.2887 y₅

666.4578 b₆
709.2656 y₆

779.5418 b₇
837.3241

y₇-NH₃
890.5739

y₇
907.6004

b₈
950.4082

y₈
1022.627

b₉
1063.492

y₉
1123.675

y₁₀-H₂O
1176.702

b₁₀
1192.535

y₁₀
1194.712

y₁₁-H₂O
1247.739

y₁₁
1265.749

b₁₂
1433.6770

2
0

4
0

6
0

8
0

1
0
0

1
2
0

0
2

4
6

[1e5]

200 400 600 800 1000 1200 1400 1600

Raw file Scan Method Score m/z
20160930_PS_Syn6803_Regeneration2_T2855_Phos7 16101 FTMS; HCD 176.89 808.43

- M
ox

S
ph

b₂
A

y₁₁

b₃
A

y₁₀

b₄
T

y₉

b₅
D

y₈

b₆
Q

y₇

b₇
I

y₆

b₈
L

y₅

b₉
E

y₄

b₁₀
Q

y₃

L

y₂

b₁₂
K

y₁

-



y₁
179.1692

a₂
213.1648

b₂
241.1597

y₂
292.2533

y₃
420.3119 b₅

508.318

y₄
548.3704

b₆
579.3551

y₅
647.4388

b₇
678.4235

b₈
749.4606 y₆

776.4814

b₉*
818.4821

y₇-H₂O
829.508

y₇
847.5186

b₁₀*
875.5036

y₈
918.5557

b₁₁*
946.5407

b₁₂*
1017.578

y₉
1031.64

b₁₁
1044.518

b₁₂
1115.555

y₁₀
1146.667

y₁₁-NH₃
1186.662

y₁₁
1203.688

y₁₂
1274.725

y₁₃-H₂O
1353.767

b₁₆*
1357.716

y₁₃
1371.778

y₁₄-H₂O
1424.805

y₁₄
1442.815

0
2
0

4
0

6
0

8
0

1
0
0

1
2
0

0
1

2
3

4

[1e5]

200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

Raw file Scan Method Score m/z
20160930_PS_Syn6803_Regeneration2_T2855_Phos7 17303 FTMS; HCD 101.73 829.78

- H A

b₂
P V A

b₅
A

b₆
V

b₇
A

b₈
S
ph

b₉*
G

b₁₀*
A

b₁₁
A

y₁₄

b₁₂
P

y₁₃

A

y₁₂

G

y₁₁

D

y₁₀

b₁₆*
L

y₉

A

y₈

A

y₇

E

y₆

V

y₅

Q

y₄

Q

y₃

L

y₂

K

y₁

-



b₁*
116.1008 y₁

179.1692

y₂
292.2533

y₃
349.2747

b₄-H₂O
449.2333

b₄*
467.2438

y₄
486.3337

b₅-H₂O
586.2922

b₅*
604.3027 y₅

623.3926

y₆-NH₃
693.398

y₆
710.4246

y₇
811.4723 y₈-H₂O

956.525

y₈
974.5356

0
2
0

4
0

6
0

8
0

1
0
0

1
2
0

0
1

2
3

4

[1e5]

100 200 300 400 500 600 700 800 900 1000 1100

Raw file Scan Method Score m/z
20160930_PS_Syn6803_Regeneration2_T2855_Phos8 2152 FTMS; HCD 79.66 396.54

- T
ph

b₁*
Y

y₈

T

y₇

S

y₆

b₄*
H

y₅

b₅*
H

y₄

G

y₃

L

y₂

K

y₁

-



b₁*
102.0851

b₂*
173.1223

y₁
179.1692

a₂
243.1042

b₃*
274.1699

y₂
307.2278

y₃-NH₃
361.2384

y₃
378.2649

b₄*
421.2053

y₄-H₂O
475.2813

y₄
493.2918

b₅*
568.2407

y₅
606.3759

y₆-H₂O
735.4007

y₆
753.4113

b₇*
796.3517 y₇-H₂O

882.4361

y₇
900.4467

b₉*
995.4474

y₉-H₂O
1054.5210

2
0

4
0

6
0

8
0

1
0
0

1
2
0

0
0
.5

1
1
.5

[1e6]

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300

Raw file Scan Method Score m/z
20160930_PS_Syn6803_Regeneration2_T2855_Phos8 3612 FTMS; HCD 55.9 636.3

- S
ph

b₁*
A

b₂*
T

b₃*
M
ox
y₇

b₄*
M
ox
y₆

b₅*
I

y₅

D

y₄

b₇*
A

y₃

Q

y₂

b₉*
K

y₁

-



y₁-NH₃
158.0924

y₁
175.119

a₂
235.1111

b₂
263.106 y₃

333.1881

b₃
350.138

y₄*
402.2096

b₄
407.1595

b₅
464.181

y₄
500.1865

y₅-NH₃
500.21

y₅*
517.2365

b₆-H₂O
547.2181

b₆
565.2286

y₆*
680.2998

b₇-H₂O
694.2865

b₇
712.2971

y₆
778.2767

y₇*
827.3682 b₈

875.3604
y₇

925.3451

y₈*
928.4159

y₉*
985.4374

b₉
990.3873

y₁₀*
1042.459

b₁₀*
1059.409

y₁₁-H₂O
1111.48

y₁₁*
1129.491

y₁₀
1140.436

y₁₁
1227.468

y₁₂-H₂O
1258.516

y₁₂*
1276.526

y₁₂
1374.503

0
2
0

4
0

6
0

8
0

1
0
0

1
2
0

0
2

4
6

[1e5]

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

Raw file Scan Method Score m/z
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20160930_PS_Syn6803_Regeneration2_T2855_Phos5 19341 FTMS; HCD 307.68 1538.24
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20160930_PS_Syn6803_Regeneration2_T2855_Phos5 19343 FTMS; HCD 213.83 1022.81
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20160930_PS_Syn6803_Regeneration2_T2855_Phos5 19912 FTMS; HCD 103.88 740.91
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20160930_PS_Syn6803_Regeneration2_T2855_Phos5 20264 FTMS; HCD 165.13 928.96
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20160930_PS_Syn6803_Regeneration2_T2855_Phos6 3443 FTMS; HCD 117.2 485.59
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20160930_PS_Syn6803_Regeneration2_T2855_Phos6 3734 FTMS; HCD 275.02 1057.5
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20160930_PS_Syn6803_Regeneration2_T2855_Phos6 5858 FTMS; HCD 88.28 581.29
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20160930_PS_Syn6803_Regeneration2_T2855_Phos6 7039 FTMS; HCD 105.25 566.81
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20160930_PS_Syn6803_Regeneration2_T2855_Phos6 9184 FTMS; HCD 71.93 779.35
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20160930_PS_Syn6803_Regeneration2_T2855_Phos6 10191 FTMS; HCD 93.5 756.9
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20160930_PS_Syn6803_Regeneration2_T2855_Phos6 10668 FTMS; HCD 129.46 730.89
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20160930_PS_Syn6803_Regeneration2_T2855_Phos10 8348 FTMS; HCD 115.91 713.29
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20160930_PS_Syn6803_Regeneration2_T2855_Phos10 15989 FTMS; HCD 242.73 1213.6
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20160930_PS_Syn6803_Regeneration2_T2855_Phos10 15996 FTMS; HCD 125.61 806.72
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20160930_PS_Syn6803_Regeneration2_T2855_Phos10 20096 FTMS; HCD 227.25 1075.55
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20160713_PS_Scystis_dimethyl_Mix2_8_55_fract5 34810 FTMS; HCD 52.19 734.06
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20160628_PS_Scystis_dimethyl_T0_24_55_Phospho2 10568 FTMS; HCD 145.17 861.4
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20160930_PS_Syn6803_Regeneration2_T2855_Phos8 16182 FTMS; HCD 286.71 1209.08
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20160930_PS_Syn6803_Regeneration2_T2855_Phos8 17896 FTMS; HCD 155.79 772.42
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20160930_PS_Syn6803_Regeneration2_T2855_Phos9 4366 FTMS; HCD 95.62 527.73
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20160930_PS_Syn6803_Regeneration2_T2855_Phos9 5571 FTMS; HCD 85.49 701.32
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20160930_PS_Syn6803_Regeneration2_T2855_Phos9 6241 FTMS; HCD 73.17 747.3
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20160930_PS_Syn6803_Regeneration2_T2855_Phos9 7144 FTMS; HCD 118.15 733.85
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20160930_PS_Syn6803_Regeneration2_T2855_Phos9 7463 FTMS; HCD 89.48 561.61
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20160930_PS_Syn6803_Regeneration2_T2855_Phos9 8761 FTMS; HCD 99.96 915.43
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20160629_PS_Scystis_dimethyl_T2_8_55_Phospho8 11925 FTMS; HCD 40.1 796.75
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20160930_PS_Syn6803_Regeneration2_T2855_Phos5 10322 FTMS; HCD 42.96 594.78
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