
Table S1: MALDI target identification 



Supplementary Table 1.
Proteins & Peptides identified by LC-MALDI-TOF/TOF as part of the ImageID
workflow.  
Masses identified by LC-MALDI-TOF/TOF were then correlated with peptides identified by MALDI 
Imaging Mass Spectrometry.  
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Protein 1: Keratin, type II cytoskeletal 1 OS=Homo sapiens GN=KRT1 PE=1 SV=6
Accession: K2C1_HUMAN Score: 834.14
Database: SwissProt MW [kDa]: 66.00
Seq. Coverage [%]: 17.40 % pI: 8.82

No. of Peptides: 5

Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

111 1 1475.7923 4.78 1 17.95 68.12  0 200-211 R.FLEQQNQVLQTK.W CID

31 1 1308.6608 4.99 1 14.65 62.72  2 268-277 R.NKYEDEINKR.T CID

121 1 1265.6501 10.22 1 18.70 76.14  0 278-288 R.TNAENEFVTIK.K CID

40 2 2383.9526 0.33 1 15.70 343.04  0 519-549 R.GGGGGGYGSGGSSYGSGGGSYGSGGGGGGGR.G CID

99 1 3312.3216 4.07 1 17.35 260.22  0 550-588 R.GSYGSGGSSYGSGGGSYGSGGGGGGHGSYGSGSSSG
GYR.G

CID
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Protein 2: keratin 10 (epidermolytic hyperkeratosis; keratosis palmaris et plantaris), isoform CRA_b [Homo sapiens]
Accession: gi|119581085 Score: 325.57
Database: NCBInr MW [kDa]: 63.30
Seq. Coverage [%]: 6.30 % pI: 5.00

No. of Peptides: 4

Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

141 1 1707.8014 17.11 1 21.25 118.95  0 41-59 K.GSLGGGFSSGGFSGGSFSR.G CID

52 1 993.4991 -0.90 1 15.70 32.81  0 238-245 K.YENEVALR.Q CID

38 3 1365.6576 13.37 1 15.55 99.34  0 323-333 R.SQYEQLAEQNR.K CID

35 3 1493.7592 16.66 1 15.25 74.47  1 323-334 R.SQYEQLAEQNRK.D CID

 
Protein 3: Keratin, type II cytoskeletal 2 epidermal OS=Homo sapiens GN=KRT2 PE=1 SV=2
Accession: K22E_HUMAN Score: 230.35
Database: SwissProt MW [kDa]: 65.40
Seq. Coverage [%]: 5.80 % pI: 8.85

No. of Peptides: 3
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Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

70 1 1320.5862 2.57 1 16.60 129.28  0 46-61 R.HGGGGGGFGGGGFGSR.S CID

111 1 1475.7923 4.78 1 17.95 68.12  0 198-209 R.FLEQQNQVLQTK.W CID

34 1 1107.5510 7.31 1 15.25 32.95  0 354-362 K.AQYEEIAQR.S CID

 
Protein 4: hornerin [Homo sapiens]
Accession: gi|28557150 Score: 171.95
Database: NCBInr MW [kDa]: 48.60
Seq. Coverage [%]: 7.30 % pI: 10.10

No. of Peptides: 2
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Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

29 1 1947.8917 -5.09 1 14.05 58.67  0 45-64 R.QSLGHGQHGSGSGQSPSPSR.G CID

30 1 1584.7156 0.41 1 14.65 113.28  0 91-106 R.GPYESGSGHSSGLGHR.E CID

 
Protein 5: Chain A, Crystal Structure Of Atbag1 In Complex With Hsp70
Accession: gi|508123773 Score: 165.44
Database: NCBInr MW [kDa]: 41.50
Seq. Coverage [%]: 7.70 % pI: 6.39

No. of Peptides: 2
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Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

186 1 1487.7207 13.06 1 30.85 66.25  0 33-45 R.TTPSYVAFTDTER.L CID

175 1 1691.7357 6.01 1 28.00 99.19  0 217-232 K.STAGDTHLGGEDFDNR.M CID

 
Protein 6: unnamed protein product [Homo sapiens]
Accession: gi|28193108 Score: 156.86
Database: NCBInr MW [kDa]: 49.30
Seq. Coverage [%]: 6.10 % pI: 5.20

No. of Peptides: 1

Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

12 1 1833.8061 13.50 1 12.85 129.24  0 121-135 R.NPDDITNEEYGEFYK.S CID

 
Protein 7: Keratin, type I cytoskeletal 14 OS=Homo sapiens GN=KRT14 PE=1 SV=4
Accession: K1C14_HUMAN Score: 116.61
Database: SwissProt MW [kDa]: 51.50
Seq. Coverage [%]: 7.40 % pI: 4.94

No. of Peptides: 3
Modification(s): Carbamidomethyl
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Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

31 1 1107.4845 833.42 1 15.70 16.21  0 31-41 R.ISSVLAGGSCR.A Carbamidomethyl: 10 CID

78 1 1425.6974 0.36 1 16.90 46.32  0 42-56 R.APSTYGGGLSVSSSR.F CID

72 1 1122.5820 2.70 1 16.60 54.08  0 408-416 R.LEQEIATYR.R CID

 
Protein 8: RecName: Full=Laminin subunit alpha-2; AltName: Full=Laminin M chain; AltName: Full=Laminin-12 subunit alpha; AltName: 

Full=Laminin-2 subunit alpha; AltName: Full=Laminin-4 subunit alpha; AltName: Full=Merosin heavy chain; Flags: Precursor
Accession: gi|215274259 Score: 109.48
Database: NCBInr MW [kDa]: 343.70
Seq. Coverage [%]: 1.90 % pI: 5.99

No. of Peptides: 0
Modification(s): Carboxymethyl, Propionamide
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Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

 
Protein 9: alpha globin chain, partial [Homo sapiens]
Accession: gi|546234980 Score: 99.75
Database: NCBInr MW [kDa]: 5.70
Seq. Coverage [%]: 29.40 % pI: 7.78

No. of Peptides: 1

Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

16 2 1529.7405 4.05 1 14.20 99.75  0 18-32 K.VGAHAGEYGAEALER.M CID

 
Protein 10: Oncostatin-M OS=Homo sapiens GN=OSM PE=1 SV=2
Accession: ONCM_HUMAN Score: 80.81
Database: SwissProt MW [kDa]: 28.50
Seq. Coverage [%]: 3.20 % pI: 11.75

No. of Peptides: 2
Modification(s): Deamidated
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Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

67 2 870.5533 1200.94 1 17.35 36.69  0 62-69 R.IQGLDVPK.L CID

37 1 870.5390 52.66 1 17.50 44.12  0 62-69 R.IQGLDVPK.L Deamidated: 2 CID

 
Protein 11: unnamed protein product [Homo sapiens]
Accession: gi|194388808 Score: 76.03
Database: NCBInr MW [kDa]: 23.20
Seq. Coverage [%]: 4.70 % pI: 9.69

No. of Peptides: 1

Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

17 1 1032.5970 2.07 1 14.95 76.03  1 4-13 K.VKVGVNGFGR.I CID

 
Protein 12: Muellerian-inhibiting factor OS=Homo sapiens GN=AMH PE=1 SV=3
Accession: MIS_HUMAN Score: 71.06
Database: SwissProt MW [kDa]: 59.20
Seq. Coverage [%]: 1.60 % pI: 7.93

No. of Peptides: 2
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Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

81 2 856.5277 1195.84 1 17.35 32.45  0 109-116 R.QAALPSLR.R CID

104 1 1011.6412 34.99 1 17.80 38.61  1 109-117 R.QAALPSLRR.L CID

 
Protein 13: PREDICTED: radial spoke head 1 homolog isoform X1 [Homo sapiens]
Accession: gi|530419415 Score: 66.66
Database: NCBInr MW [kDa]: 30.80
Seq. Coverage [%]: 4.80 % pI: 4.27

No. of Peptides: 1
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Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

19 1 1434.6867 7.39 1 14.95 66.66  0 39-51 K.HGQGTFIYPDGSR.Y CID

 
Protein 14: Phosphatidylinositol 3,4,5-trisphosphate-dependent Rac exchanger 2 protein OS=Homo sapiens GN=PREX2 PE=2 SV=1
Accession: PREX2_HUMAN Score: 64.74
Database: SwissProt MW [kDa]: 182.50
Seq. Coverage [%]: 1.40 % pI: 7.60

No. of Peptides: 2
Modification(s): Carbamyl, Oxidation, Deamidated
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Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

151 1 1724.8605 537.10 1 30.55 38.87  1 141-155 R.TIRTFLLNCMLLGGR.K Oxidation: 10 CID

52 1 993.4991 -12.21 1 15.70 25.87  1 1443-1449 K.QYNQKLR.A Carbamyl: 5; Deamidated: 1 CID
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Protein 15: MAX gene-associated protein OS=Homo sapiens GN=MGA PE=1 SV=3
Accession: MGAP_HUMAN Score: 57.27
Database: SwissProt MW [kDa]: 331.60
Seq. Coverage [%]: 0.80 % pI: 6.35

No. of Peptides: 2
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Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

12 1 1833.8061 -71.63 1 12.85 20.30  2 483-498 K.ISELPDNMLSTSRKDK.S CID

54 1 1027.5137 -66.69 1 16.90 36.97  1 2474-2481 K.KLEYIYAK.Q CID

 
Protein 16: hCG2039963 [Homo sapiens]
Accession: gi|119606679 Score: 54.57
Database: NCBInr MW [kDa]: 7.90
Seq. Coverage [%]: 22.50 % pI: 10.79

No. of Peptides: 1
Modification(s): Carbamidomethyl, Carboxymethyl, Deamidated

Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

124 1 1819.8843 624.03 1 22.75 54.57  0 19-36 R.QQDSCMGIGDHGSAAGAR.L Carbamidomethyl: 5; 
Deamidated: 2

CID

 
Protein 17: PREDICTED: nuclear respiratory factor 1 isoform X3 [Homo sapiens]
Accession: gi|530385993 Score: 52.48
Database: NCBInr MW [kDa]: 51.30
Seq. Coverage [%]: 2.50 % pI: 5.18

No. of Peptides: 1
Modification(s): Deamidated
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Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

71 1 1439.8188 739.44 1 30.85 52.48  0 93-104 K.RPHVFESNPSIR.K CID

 
Protein 18: Fibronectin type III domain-containing protein 1 OS=Homo sapiens GN=FNDC1 PE=1 SV=4
Accession: FNDC1_HUMAN Score: 50.64
Database: SwissProt MW [kDa]: 205.40
Seq. Coverage [%]: 0.90 % pI: 9.79

No. of Peptides: 0
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Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type
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Protein 19: COL1A1 and PDGFB fusion transcript [Homo sapiens]
Accession: gi|3288487 Score: 50.41
Database: NCBInr MW [kDa]: 37.00
Seq. Coverage [%]: 5.10 % pI: 5.09

No. of Peptides: 1

Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

114 1 1546.8081 7.02 1 17.80 50.41  0 279-296 R.GETGPAGPAGPVGPVGAR.G CID

 
Protein 20: unnamed protein product [Homo sapiens]
Accession: gi|7022948 Score: 47.85
Database: NCBInr MW [kDa]: 49.00
Seq. Coverage [%]: 4.00 % pI: 9.90

No. of Peptides: 1
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Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

75 1 1907.9394 2.55 1 29.95 47.85  0 165-182 K.VFNNIGADLLTGSESENK.E CID

 
Protein 21: Tetratricopeptide repeat protein 34 OS=Homo sapiens GN=TTC34 PE=2 SV=2
Accession: TTC34_HUMAN Score: 46.12
Database: SwissProt MW [kDa]: 60.90
Seq. Coverage [%]: 1.60 % pI: 7.22

No. of Peptides: 0

Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

 
Protein 22: fibronectin type III domain containing 3B, isoform CRA_d [Homo sapiens]
Accession: gi|119598879 Score: 45.53
Database: NCBInr MW [kDa]: 45.30
Seq. Coverage [%]: 7.40 % pI: 8.61

No. of Peptides: 1
Modification(s): Carbamyl, Deamidated
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Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

67 1 2717.0836 -37.53 1 16.45 45.53  1 216-245 K.SSCTTVYNGYGKGHSGGSGGGGSGSGPGIK.K Carbamyl: 12; Deamidated: 
8

CID

 
Protein 23: unnamed protein product [Homo sapiens]
Accession: gi|47077801 Score: 41.19
Database: NCBInr MW [kDa]: 84.40
Seq. Coverage [%]: 1.90 % pI: 6.41

No. of Peptides: 1
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Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

80 1 1567.7542 1248.55 1 30.55 41.19  1 492-505 K.IEFLSKEEMGGGLR.R CID

 
Protein 24: unnamed protein product [Homo sapiens]
Accession: gi|14041882 Score: 38.59
Database: NCBInr MW [kDa]: 19.50
Seq. Coverage [%]: 5.40 % pI: 11.90

No. of Peptides: 0
Modification(s): Propionamide
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Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

 
Protein 25: tRNA wybutosine-synthesizing protein 1 homolog B OS=Homo sapiens GN=TYW1B PE=2 SV=2
Accession: TYW1B_HUMAN Score: 36.05
Database: SwissProt MW [kDa]: 76.90
Seq. Coverage [%]: 1.30 % pI: 5.84

No. of Peptides: 1
Modification(s): Oxidation

Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

29 1 1044.5290 -66.32 1 15.55 36.05  1 307-315 R.RAMITPALR.E Oxidation: 3 CID
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Protein 26: Chain A, Solution Structure Of The Conserved C-Terminal Dimerization Domain Of Borealin
Accession: gi|242556145 Score: 34.82
Database: NCBInr MW [kDa]: 8.10
Seq. Coverage [%]: 19.70 % pI: 9.99

No. of Peptides: 1

Cmpd. No. of 
Cmpds.

m/z meas. Δ m/z [ppm] z Rt
[min]

Score Site 
[%]

P Range Sequence Modification Type

36 1 1605.8640 2.78 1 15.25 34.82  0 45-59 R.HSIAQLDPEALGNIK.K CID

 



Table S2: Densitometry assessments for Western blot from figure 3A.

Relative Protein Amounts Cell Lines 
CDCA8 Actin relative density 

OVCAR3 10550.7 28657.71 0.368162761
OVCAR4 9258.459 27857.42 0.332351656

CAOV3 10755.12 26297.83 0.408973485
LP9 30.823 27848 0.00110683

FNDC3B Actin relative density 
OVCAR3 38829.69 28657.71 1.354947469
OVCAR4 40168.94 27857.42 1.441947563

CAOV3 39380.64 26297.83 1.497486295
LP9 39891.94 27848 1.43248816

KRT14 Actin relative density 
OVCAR3 17086.87 28657.71 0.596240014
OVCAR4 16536.63 27857.42 0.593616788

CAOV3 17339.58 26297.83 0.659354011
LP9 54.903 27848 0.001971524

HNRN Actin relative density 
OVCAR3 19246.28 28657.71 0.671591635
OVCAR4 18884.45 27857.42 0.677896674

CAOV3 19791.4 26297.83 0.752586791
LP9 52.108 27848 0.001871157



Table S3: Western Blot Densitometry  

K14 actin relative density reduction 
UT 4661.569 35919.26 0.129779101 1
NT 4208.861 36190.67 0.116296843 0.896113796
gs1 764.82 36706.79 0.020835925 0.160549154
gs2 506.799 37027.26 0.013687187 0.105465262
gs3 5567.933 36776.11 0.151400823 1.166604035

cdca8 actin relative density reduction 
NT 15806.21 32181.73 0.491154686 1
gs1 2245.719 33138.97 0.067766703 0.137974257
gs2 23505.47 33924.44 0.69287725 1.41071086
gs3 18845.23 32780.68 0.57488827 1.170483121

HNRN actin relative density reduction 
UT 11245.81 11013.34 1.021108038 1
NT 10797.92 12764.22 0.845952713 0.828465433
gs1 846.648 11741.75 0.072105764 0.070615215
gs2 297.778 4245.548 0.070138884 0.068688994
gs3 846.648 12130.02 0.069797718 0.068354881



Figure S1: Western Blot screening following CRISPR transfection and selection.



Variables 
Total patient number 292
Age 12 to 76
Median 46

FIGO Grade and Stage 
I-I 15
I-Ia 9
I-Ib 3
I-Ic 1
I-II 2
I-IIa 3
I-IIb 2
I-IIIb 1
I-IIIc 1
I-IV 1

II-I 8
II-IA 10
II-IB 4
II-IC 3
II-II 6
II-IIA 2
II-IIC 1
II-IIIC 10
II-IV 4

III-I 10
III-IA 20
III-IB 13
III-IC 6
III-II 12
III-IIA 10
III-IIB 4
III-III 1
III-IIIc 12
III-IV 6
Normal/Benign 18
Ungraded/Unstaged 94

Histological Subtype 
Low Grade Serous 27
High Grade Serous 54
Papillary 44
Adenocarcinoma 4
Mucinous 14
Endometrioid 14
Clear cells 19
Normal 10
Fallopian Tube 8
GCT 34
Mixed 64

Table S4: Patient sample details for TMA analyses 



Figure S2:  KRT14 and H&E staining of USBiomax TMAs



Figure S3: KRT14 antibody specificity on wild type, overexpressing and K14 knockout cells –
OVCAR4
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Gene name Exon number sgRNA sequence (25 mer)
HRNR 1 ACGTATCATACTCCCCATGC
HRNR 1 GGAGTATGATACGTTGAACA
HRNR 2 GCGGCCCGAAGCGTGATGGG
HRNR 2 GTCGGACACGGCTAGGAGAG
HRNR 2 TTTGGTCGATCTTCCAGCAG
CDCA8 1 CTGAAAGACTTCGACCGTGA
CDCA8 3 TTACTGTTGCCGCCTCTTCC
CDCA8 3 AGCCCTTGGAGGAAACAAAC
KRT14 1 TCATCCTCCCGCTTCTCCTC
KRT14 1 TGGTGGCCTTGGTGCTGGCT
KRT14 2 GCAGATTCTCACAGCCACAG
FNDC3B 1 GATGACCGACCAAATCCCTC
FNDC3B 2 GCTACCTCTCCGTTCAGCAA
FNDC3B 2 ATGATGCCCCACTTGGTGAA
FNDC3B 2 GACTTTCACAATAAGAGCAG
FNDC3B 2 GGAACACTTCAGTGCATTCA

Table S5: CRISPR sgRNA sequences to target candidates. 
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