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Table S1. Literature review of ubiquitination substrates of SCFSkp2 and SCFSkp2-Cks1 E3 ligase complexes. 
 

 Substrate/Protein (Gene) 
Evidence of 
Cks1 binding 

Cyclin-binding 
sequence 

Known/putative 

phosphodegron 

Suppl. 
Ref. 

1 p27Kip1 (CDKN1B) + + 187 7,8 

2 E2F1 + + 433 9,10 

3 p57Kip2 (CDKN1C) + + 310 11 

4 MPK1 (DUSP1) + + 296 12 

5 RAG2 + + 490 13 

6 p130 (RBL2) + + 672 14 

7 CDT1 + + 29 15 

8 FOXO1 – – 256 16 

9 RASSF1A – ? 203 17,18 

10 MEF (ELF4) – ? 643, 648 19 

11 p21Cip1 (CDKN1A) ? + (130) 20 

  –––      Reported ubiquitination substrates of SCFSkp2 (likely Cks1-independent binding): 

12 MLL1 (KMT2A) ? – ? 21 

13 ORC1 ? – ? 22 

14 UBP43 (USP18) ? – ? 23 

15 DAB2IP ? – ? 24 

16 AKT1 ? – ? 25,26 

17 MYC ? – ? 27,28 

18 TOB1 – – – 29 

19 TAL1 – – – 30 

20 mutant-SMAD4 – – – 31 

21 CDK9 – – – 32 

22 Cyclin E (CCNE) ? – Mainly SCFFbw7 33,34 

  –––     Reported non-substrate binding partners of SCFSkp2, Skp2 N-terminus, or SCFSkp2-Cks1: 

23 RB1 (binds Skp2 N-term.) – + – 35,36 

24 CDK2 (and paralogs bind Cks1) + – – 37,38 

25 Cyclin A (binds Skp2 N-term.) – – – 39,40 

26 APC/CCdh1 (binds Skp2 N-term.) – – – 41,42 

27 p300 acetylation of Skp2 NLS – – – 43 

28 SIRT3/6 de-acetylation of NLS – – – 44,45 

 

 The phosphodegron sequences are: p27Kip1 (CDKN1B) ...AGSVEQ(pT187)PKK...; E2F1 ...CDFGDL(pT433)PLD...;  p57Kip2 (CDKN1C) 

...VGSVEQ(pT310)PRK...; MPK1 (DUSP1) ...RSII(pS296)PNF...; RAG2 ...ARALH(pT490)PQR...; p130 (RBL2) ...DRYS(pS672)PPA...; CDT1 

...LACR(pT29)PSPAR...PARRRL70RL...; FOXO1 ...RRRAA(pS256)MDNN...; RASSF1A ...PGRGT(pS203)VRR...; MEF (ELF4) 

...LLTR(pS643)PTPAPF(pS648)PFNP...; p21Cip1 (CDKN1A) ...EQAEG(pS130)PGGP... 
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Modes of inhibition previously proposed or explored to inhibit SCFSkp2-Cks1  
 

 
 
 
 
 
 
Figure S1. Modes of inhibition that have been proposed for multi-subunit E3 ligases such as 
SCFSkp2-Cks1 (ref 40–44).   
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Figure S2. (A) The body sizes of male mice with wild type p27 & Cks1, p27T187A/T187A, or Cks1N45R/N45R at one 
week of age. (B) The body weight of mice with wild type p27 & Cks1, p27T187A/T187A, or Cks1N45R/N45R mice was 
measured at the indicated ages. Data from 2-4 mice per group. * Indicates significantly higher than WT mice. ** 
Significantly lower than WT mice. (C) 9.4 Tesla MRI of prostates in axial and coronal planes from RP-DKO 
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p27T187A and RP-DKO Cks1N45R mice at the indicated ages. Tumors are indicated by the arrows. Bars = 5 mm. 
(D) Sections of prostates from mice of four genotypes in the Pb-Cre-driven, Rb1/Trp53 (RP-DKO) deletion, 
background at the indicated ages. H&E, and immunohistochemistry for p27, Ki67, and active caspase 3 are 
shown.  
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Table S2. Analysis of the protein sites of SCFSkp2-Cks1 bound by ligands as proposed and/or reported in the 
literature (reviewed in references 46, 47, as well as 48–51). 

 

Compound 
Proposed 
target site 

Robust target 
effect as per 
Cks1(N45R)  

Selectivity 
of predicted 
cellular effects 

Biophysical 
confirmation 

X-ray  
crystal  

G1 arrest 
confirmation 

Potency  
(cell line / 
in vitro) 

22d Skp2–Cks1 
interaction Yes Narrow No No No 1.05 µM 

(H1299) 

Linichlorin A Skp2–Cks1 
interaction Yes Narrow No No Yes 1.6 µM 

(tsFT210) 

NSC689857 Skp2–Cks1 
interaction Yes Narrow No No No 30 µM  

(in vitro) 

Gentian violet Skp2–Cks1 
interaction Yes Potentially 

unspecific hit No No Yes 0.4 µM 
(HeLa) 

C1 phosphodegron 
binding site No Narrow No No Yes 1.8 µM 

(KSM-11) 

C2 phosphodegron 
binding site No Narrow No No Yes 9.3 µM 

(JeKo-1) 

Compound #25 Skp1–Skp2 
interaction Yes Pleiotropic, 

(many F-box) No No No 2.5 µM 
(LNCaP) 

Compound A Skp1–Skp2 
interaction Yes Pleiotropic, 

(many F-box) No No Yes 4.2 µM 
(U226) 

Penetratin / Tat 
fused peptides 

Cyclin binding 
groove Yes Pleiotropic 

(many Cyclins) Yes Yes Yes 5 µM 
(U2OS) 

Pevonedistat 
(MLN4924) 

Neddylation E1 
enzyme Yes Pleiotropic 

(many E3s) Yes Yes Yes 30 nM 
(RB1021) 

CC0651 CDC34 E2 
allosteric site No Narrow (single 

E2 inhibited) 
Yes Yes Yes 20 µM 

(PC-3) 

CDK2 inhibitors CDK2 ATP site No 
Pleiotropic 
(many CDK 
functions) 

Yes Yes Yes Ref. 49,51 
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Figure S3. (A) AlphaFold model of the full-length intrinsically disordered N-terminal tail of SKP2 showing its 
placement in the context of the SCFSkp2-Cks1 complex, the intrinsic disorder is highlighted with a circular arrow. 
The N-terminal tail comprises tandem binding regions for RB1, Cyclin A, and APC/C(Cdh1), as well as a nuclear 
localization signal (NLS). (B) Protein sequence alignment of human SKP2 and mouse Skp2 highlighting the 
binding regions, as well as the phosphorylated (P) and acetylated (Ac) residues in the NLS. 
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Figure S4. Gating strategy for the data shown in figure 5a and 5b. 
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Table S3. RT-qPCR primers 

 

 Primer Sequence 

1 mouse GAPDH-Forward 5’-AATGTGTCCGTCGTGGATCT-3’ 

2 mouse GAPDH-Reverse 5’-GGTCCTCAGTGTAGCCCAAG-3’ 

3 mouse Skp2-Forward 5’-AGCAGCCGCTGGGTGAAAGC-3’ 

4 mouse Skp2-Reverse 5’-ATCACTGAGTTCGACAGGTCCAT-3’ 

5 mouse Cks1-Forward 5’-GGTCCCGAAAACCCATCTGATG-3’ 

6 mouse Cks1-Reverse 5’-CGTCGGAACAGTAAGATGTGAGG-3’ 

7 mouse p27-Forward 5’-AGCAGTGTCCAGGGATGAGGAA-3’ 

8 mouse p27-Reverse 5’-TTCTTGGGCGTCTGCTCCACAG-3’ 

9 mouse Bim-Forward 5’-ATCTTGTTGGGCTTACTTGTG-3’ 

10 mouse Bim-Reverse 5’-GTCCTGCCTGGTCTTGAAAT-3’ 

11 mouse Casp3-Forward 5’-GTCTGACTGGAAAGCCGAAAC-3’ 

12 mouse Casp3-Reverse 5’- GACTGGATGAACCACGACCC-3’ 

13 mouse Bcl2-Forward 5’-CCTGTGGATGACTGAGTACCTG-3’ 

14 mouse Bcl2-Reverse 5’-AGCCAGGAGAAATCAAACAGAGG-3’ 

15 mouse Aparf-1-Forward 5’-GAGCACTCGGAGCAAGTCAAT-3’ 

16 mouse Aparf-1-Reverse 5’-AAAGCCTTAAAGTCCCGTCAG-3’ 
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Figure 5i – Cks1-N45R cells 
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