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CDK5 regulates Paclitaxel Sensitivity in Ovarian Cancer Cells by modulating AKT activation, p21Cip1- and p27Kip1-mediated G1 Cell Cycle Arrest and Apoptosis
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S1 Fig. Forced expression of CDK5 increases ovarian cancer cell growth and decreases sensitivity to paclitaxel, whereas the CDK inhibitor roscovitine inhibits growth. (A) Crystal violet growth assay after forced expression of CDK5. HEY cells were transfected with pCMV empty vector or pCMV-CDK5 plasmid for 16hrs and reseeded in 96-well plates prior to a crystal violet cell growth assay was performed after 72 hours. (B) Roscovitine inhibited CDK5 activity (left panel) and inhibited growth of Hey ovarian cancer cell line. Cancer cells were incubated for 24, 48 or 72 hours with rescovitine (30uM) or with diluent prior to a crystal violet cell growth assay. 
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S2 Fig. CDK5 siRNA inhibits cell growth in Hey and A2780 ovarian cancer cell lines. A crystal violet cell growth assay was used to measure growth in Hey and A2780 cell lines. Cells were transfected with control siRNA or CDK5 siRNA for 24 hours prior to treatment with paclitaxel (3 nM) or diluent for 48 hrs, and then cells were continually incubated for 14 days.
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S3 Fig. Knockdown of CDK5 increases the fraction of TP53 null SKOv3 ovarian cancer cells in G2/M after treatment with paclitaxel, whereas forced expression of TP53 increases the fraction of SKOv3 cells in G1. (A) SKOv3 cells were transfected with control siRNA or CDK5 siRNA for 24 hours and treated with paclitaxel (3 uM) for 48 hours before analysis with flow cytometry. Values represent the mean and standard deviation of 2 independent experiments. (B) SKOv3 cells were transfected with a pcDNA3.1 vector or a pcDNA-p53 plasmid. After 24 hours cell cycle analysis was performed by flow cytometry. 
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S4 Fig. Protein controls for kinase activity assay.  ARHI-NTD, TP53, p27 and Histone H1 fusion proteins was separated in a SDS page gel (1 ug/ml of protein in each lane) and coomassie blue was used to stain the gel.
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S5 Fig. CDK5 siRNA increased protein level of p53, p27 and inhibited activated AKT in ovarian cancer xenografts. Tumor Xenografts (from Figure 6A A2780 experiment) were excised and then embedded in OTC. Immunofluorescence staining of endogenous p-AKT, p27, TP53 and CDK5 were analyzed by confocal microscopy. Scale bars: 20 μm.
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S6 Fig. Increased expression of CDK5 mRNA in ovarian cancers. (A) CDK mRNA level from high grade serous cancers in the TCGA assayed with Agilent and Affymetrix chips (http://cancergenome.nih.gov). (B) CDK5 expression from Oncomine - Welsh OVCA (https://www.oncomine.org).
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S7 Fig. CDK5 regulates apoptosis and G1 arrest in ovarian cancer cells with wild-type TP53. CDK5 knockdown induced G1 arrest of the cell cycle and apoptotic cell death, associated with significant induction of p53, p21Cip1 and p27Kip1 protein. 










S1. Table. MD Anderson ovarian cohort characteristics
	Main_ID
	Diagnosis
	Grade
	Age
	Relapse
	Disease free survival

	2
	Clear Cell Carcinoma
	3
	57
	No
	85

	642
	Clear Cell Carcinoma
	3
	53
	Progressive Disease
	26

	4214
	Clear Cell Carcinoma
	3
	43
	Yes
	6

	2494
	Clear Cell Carcinoma
	3
	43
	Progressive Disease
	14

	12
	Clear Cell Carcinoma
	3
	40
	No
	7

	585
	Endometroid
	3
	48
	Progressive Disease
	

	2311
	Endometroid
	2
	47
	No
	1

	82
	Endometroid
	2
	58
	No
	0

	48
	Endometroid
	2
	47
	No
	0

	4718
	Endometroid
	1
	53
	No
	

	3360
	Endometroid
	3
	44
	Yes
	2

	1014
	Endometroid
	3
	76
	No
	33

	2286
	Endometroid
	1
	33
	No
	6

	75
	Endometroid
	1
	49
	Yes
	0

	2324
	Endometroid
	1
	44
	No
	14

	2436
	Endometroid
	3
	52
	No
	0

	2436
	Endometroid
	3
	52
	No
	0

	4258
	Endometroid
	3
	74
	No
	17

	958
	Endometroid
	3
	71
	N/A
	10

	2285
	Endometroid
	2
	69
	No
	12

	4330
	Endometroid
	3
	42
	Yes
	25

	4431
	Endometroid
	3
	52
	No
	71

	4411
	Endometroid
	3
	62
	Yes
	43

	146
	Endometroid
	1
	66
	No
	18

	2318
	Endometroid
	1
	83
	Progressive Disease
	

	914
	Endometroid
	1
	48
	Yes
	0

	310
	Endometroid
	3
	72
	Yes
	0

	198
	Endometroid
	2
	50
	Yes
	3

	4330
	Endometroid
	3
	42
	Yes
	0

	165
	Endometroid
	2
	71
	N/A
	26

	164
	Endometroid
	2
	61
	No
	

	211
	Endometroid
	3
	57
	No
	0

	474
	MMMT
	3
	49
	Progressive Disease
	0

	4517
	MMMT
	3
	47
	Yes
	0

	4314
	MMMT
	3
	63
	Yes
	78

	4241
	MMMT
	3
	62
	Yes
	

	3417
	MMMT
	3
	67
	Yes
	0

	805
	MMMT
	3
	61
	Progressive Disease
	0

	4243
	MMMT
	
	
	
	

	359
	MMMT
	3
	59
	Yes
	0

	688
	MMMT
	3
	67
	N/A
	118

	2296
	Mucinous
	3
	24
	No
	22

	704
	Mucinous
	4
	63
	Yes
	13

	2287
	Mucinous
	1
	47
	No
	

	2330
	Mucinous
	3
	59
	No
	0

	2491
	Mucinous
	2
	50
	No
	0

	4722
	Mucinous
	3
	62
	Yes
	0

	711
	Others
	3
	52
	Progressive Disease
	125

	4498
	Others
	3
	42
	Yes
	0

	233
	Others
	3
	68
	Progressive Disease
	13

	854
	Others
	3
	71
	Progressive Disease
	

	4290
	Others
	3
	51
	Yes
	12

	2582
	Others
	3
	37
	Yes
	17

	889
	Serous 
	3
	51
	Yes
	0

	1037
	Serous 
	3
	61
	Progressive Disease
	140

	871
	Serous 
	3
	64
	Progressive Disease
	36

	761
	Serous 
	3
	45
	Yes
	0

	637
	Serous 
	3
	50
	N/A
	0

	3414
	Serous 
	3
	59
	Yes
	16

	4387
	Serous 
	3
	55
	Progressive Disease
	11

	2407
	Serous 
	3
	45
	Yes
	0

	355
	Serous 
	3
	60
	
	117

	885
	Serous 
	3
	73
	No
	0

	588
	Serous 
	3
	61
	Yes
	0

	4359
	Serous 
	3
	64
	Yes
	12

	4597
	Serous 
	3
	53
	Yes
	0

	890
	Serous 
	3
	57
	Yes
	0

	470
	Serous 
	3
	63
	Progressive Disease
	12

	710
	Serous 
	3
	65
	Progressive Disease
	80

	625
	Serous 
	3
	83
	Progressive Disease
	8

	1043
	Serous 
	3
	47
	Yes
	59

	38
	Serous 
	3
	60
	Yes
	0

	4573
	Serous 
	3
	71
	Progressive Disease
	0

	4573
	Serous 
	3
	71
	Progressive Disease
	12

	1047
	Serous 
	3
	60
	Progressive Disease
	14

	4533
	Serous 
	3
	50
	Progressive Disease
	14

	2418
	Serous 
	3
	
	
	0

	4648
	Serous 
	3
	43
	No
	

	2398
	Serous 
	3
	64
	Yes
	0

	4744
	Serous 
	3
	45
	Yes
	8

	2407
	Serous 
	3
	45
	Yes
	0

	4387
	Serous 
	3
	55
	Progressive Disease
	0

	446
	Serous 
	3
	77
	Yes
	17

	1030
	Serous 
	3
	63
	Progressive Disease
	0

	4635
	Serous 
	3
	79
	Yes
	49

	4289
	Serous 
	3
	62
	
	0

	1044
	Serous 
	3
	63
	Progressive Disease
	0

	808
	Serous 
	3
	75
	Progressive Disease
	0

	2545
	Serous 
	1
	63
	Yes
	0

	740
	Serous 
	3
	53
	Progressive Disease
	0

	678
	Serous 
	3
	66
	Progressive Disease
	0

	4323
	Serous 
	3
	61
	
	9

	527
	Serous 
	3
	53
	Yes
	

	4527
	Serous 
	3
	68
	Progressive Disease
	96

	4387
	Serous 
	3
	55
	Progressive Disease
	0

	70
	Serous 
	3
	52
	Yes
	7

	1035
	Serous 
	3
	52
	Yes
	0

	631
	Serous 
	3
	74
	Progressive Disease
	

	80
	Serous 
	3
	70
	Progressive Disease
	

	4638
	Serous 
	3
	58
	Yes
	13

	850
	Serous 
	3
	73
	Progressive Disease
	6

	700
	Serous 
	3
	61
	Yes
	0

	459
	Serous 
	3
	56
	Progressive Disease
	0

	1049
	Serous 
	1
	45
	Yes
	0

	4276
	Serous 
	3
	63
	Yes
	0

	4268
	Serous 
	3
	54
	Yes
	0

	575
	Serous 
	3
	65
	Progressive Disease
	0

	179
	Serous 
	3
	62
	Progressive Disease
	0

	2418
	Serous 
	3
	
	
	6

	4715
	Serous 
	3
	76
	
	5

	716
	Serous 
	3
	64
	Yes
	0

	3354
	Serous 
	1
	69
	Progressive Disease
	0

	4396
	Serous 
	3
	50
	Progressive Disease
	0

	469
	Serous 
	3
	73
	Yes
	76

	4530
	Serous 
	3
	47
	Progressive Disease
	0

	4727
	Serous 
	3
	72
	Progressive Disease
	

	4257
	Serous 
	3
	61
	Yes
	0

	2440
	Serous 
	3
	71
	Yes
	49

	3412
	Serous 
	3
	65
	Yes
	0

	4544
	Serous 
	3
	51
	Yes
	0

	4717
	Serous 
	3
	54
	Progressive Disease
	0

	2169
	Serous 
	3
	51
	Yes
	0

	622
	Serous 
	3
	63
	N/A
	0

	4276
	Serous 
	3
	63
	Yes
	0

	62
	Serous 
	3
	71
	Yes
	0

	4610
	Serous 
	3
	59
	Yes
	

	69
	Serous 
	3
	66
	Yes
	0

	45
	Serous 
	3
	57
	Progressive Disease
	0

	3358
	Serous 
	3
	68
	Progressive Disease
	35

	3352
	Serous 
	3
	54
	N/A
	0

	4709
	Serous 
	3
	60
	Progressive Disease
	0

	4735
	Serous 
	3
	64
	Yes
	0

	4323
	Serous 
	3
	61
	
	6

	4716
	Serous 
	3
	63
	Progressive Disease
	0

	64
	Serous 
	3
	51
	Progressive Disease
	7

	4400
	Serous 
	3
	75
	Progressive Disease
	0

	322
	Serous 
	3
	48
	Progressive Disease
	0

	4724
	Serous 
	1
	56
	Progressive Disease
	

	5
	Serous 
	3
	55
	Progressive Disease
	0

	4729
	Serous 
	3
	64
	Yes
	

	341
	Serous 
	3
	66
	N/A
	30

	3355
	Serous 
	3
	89
	No
	0

	4567
	Serous 
	3
	61
	Progressive Disease
	0

	3484
	Serous 
	3
	58
	Progressive Disease
	6

	4519
	Serous 
	3
	45
	No
	

	4244
	Serous 
	3
	63
	Yes
	10

	4149
	Serous 
	3
	51
	No
	0

	2575
	Serous 
	3
	72
	Yes
	0

	4641
	Serous 
	3
	58
	Progressive Disease
	0

	4239
	Serous 
	3
	69
	Yes
	0

	4521
	Serous 
	3
	60
	Yes
	0

	4545
	Serous 
	3
	54
	
	0

	4525
	Serous 
	3
	57
	Yes
	

	636
	Serous 
	3
	87
	Yes
	

	3340
	Serous 
	3
	75
	Yes
	0

	1023
	Serous 
	3
	34
	Yes
	0

	4380
	Serous 
	3
	73
	Yes
	0

	2546
	Serous 
	3
	57
	Progressive Disease
	79

	4531
	Serous 
	3
	43
	Yes
	10

	4282
	Serous 
	3
	76
	Yes
	0

	3377
	Serous 
	3
	51
	
	0

	2419
	Serous 
	3
	52
	Yes
	0

	1054
	Serous 
	3
	29
	Yes
	0

	4741
	Serous 
	3
	63
	Yes
	0

	4637
	Serous 
	3
	55
	N/A
	82

	4337
	Serous 
	3
	68
	Progressive Disease
	

	4740
	Serous 
	3
	56
	Progressive Disease
	29

	4257
	Serous 
	3
	61
	Yes
	22

	2421
	Serous 
	3
	69
	Progressive Disease
	37

	4259
	Serous 
	3
	50
	Progressive Disease
	0

	4238
	Serous 
	3
	53
	Yes
	0

	4720
	Serous 
	3
	65
	Progressive Disease
	0

	456
	Serous 
	3
	31
	No
	0

	77
	Serous 
	3
	56
	Yes
	0

	3366
	Serous 
	3
	39
	Yes
	0

	4280
	Serous 
	3
	69
	N/A
	0

	4318
	Serous 
	3
	50
	Yes
	19

	4253
	Serous 
	3
	69
	N/A
	0

	842
	Serous 
	3
	65
	No
	0

	2471
	Serous 
	3
	48
	Yes
	50

	241
	Serous 
	3
	61
	Progressive Disease
	0

	218
	Serous 
	3
	64
	Yes
	3

	3359
	Serous 
	3
	62
	N/A
	0

	2695
	Serous 
	3
	53
	Yes
	0

	4602
	Serous 
	3
	75
	Yes
	22

	4302
	Serous 
	3
	48
	No
	16

	4726
	Serous 
	3
	72
	Progressive Disease
	

	313
	Serous 
	3
	42
	Yes
	

	4238
	Serous 
	3
	53
	Yes
	63

	454
	Serous 
	3
	70
	Yes
	0

	4320
	Serous 
	3
	72
	Yes
	0

	243
	Serous 
	3
	59
	Yes
	15

	139
	Serous 
	1
	21
	Yes
	6

	2425
	Serous 
	3
	58
	Yes
	0

	2415
	Serous 
	3
	72
	Yes
	14

	4713
	Serous 
	3
	68
	Yes
	10

	4240
	Serous 
	3
	68
	Progressive Disease
	0

	190
	Serous 
	3
	71
	Yes
	40

	488
	Serous 
	3
	76
	Progressive Disease
	0

	4711
	Serous 
	3
	54
	Yes
	0

	550
	Serous 
	3
	53
	Progressive Disease
	0

	4599
	Serous 
	3
	60
	Progressive Disease
	0

	4736
	Serous 
	3
	80
	Yes
	

	4642
	Serous 
	3
	55
	Progressive Disease
	0

	2429
	Serous 
	3
	45
	Yes
	12

	4737
	Serous 
	3
	39
	Yes
	0

	817
	Serous 
	3
	73
	progressive disease
	0

	4631
	Serous 
	3
	56
	
	10

	213
	Serous 
	3
	78
	Progressive Disease
	0

	544
	Serous 
	3
	65
	Progressive Disease
	17

	4725
	Serous 
	3
	66
	
	37

	614
	Serous 
	3
	49
	Yes
	25

	88
	Serous 
	3
	45
	Yes
	38

	97
	Serous 
	3
	46
	Yes
	8

	4654
	Serous 
	3
	54
	Yes
	0

	215
	Serous 
	3
	68
	Progressive Disease
	45

	460
	Serous 
	3
	28
	Progressive Disease
	10

	468
	Serous 
	3
	75
	Progressive Disease
	16

	561
	Serous 
	3
	59
	Progressive Disease
	51

	205
	Serous 
	3
	52
	Progressive Disease
	21

	1001
	Serous 
	3
	79
	Progressive Disease
	2

	757
	Serous 
	3
	65
	Yes
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