
Supplemental Table S1: Pin1 Binding Affinity 

Ligand Pin1 Variant KD (uM) Method Conditions Study 

Pintide 

(WFYpSPR) 
FL WT 200–400* 

NMR 

titrations 

100mM Imidazole, 100mM 

NaCl, 5mM DTT, 0.03% NaN3, 

pH 6.6 

Jacobs, D. M., Saxena, K., Vogtherr, M., Bernadó, P., 

Pons, M., & Fiebig, K. M. (2003). [1] 

(WFYpSPFLE) 

 

FL WT 17 ± 2.0* 
Fluorescence 

Anisotropy 

25mM HEPES-Na+, 100mM 

NaCl, 1mM DTT, pH 7.5 

Verdecia, M. A., Bowman, M. E., Lu, K. P., Hunter, T., 

and Noel, J. P. (2000). [2] 

WW 44 (9.5) 
Fluorescence 

Anisotropy 

25mM HEPES-Na+, 100mM 

NaCl, 1mM DTT, pH 7.5 

Verdecia, M. A., Bowman, M. E., Lu, K. P., Hunter, T., 

and Noel, J. P. (2000). [2] 

PPIase 86 (11) 
Fluorescence 

Anisotropy 

25mM HEPES-Na+, 100mM 

NaCl, 1mM DTT, pH 7.5 

Verdecia, M. A., Bowman, M. E., Lu, K. P., Hunter, T., 

and Noel, J. P. (2000). [2] 

(WFYpSPRLKK) PPIase 800 (150) 
NMR 

titrations 

5mM NaPO4, 1mM TCEP, pH 

6.7 

Labeikovsky, W., Eisenmesser, E. Z., Bosco, D. A., & 

Kern, D. (2007). [3] 

      

CTD RNA Pol II 

(YpSPTpSPS) 

  

FL WT 200* 
NMR 

titrations 

100mM Imidazole, 100mM 

NaCl, 5mM DTT, 0.03% NaN3, 

pH 6.6 

Jacobs, D. M., Saxena, K., Vogtherr, M., Bernadó, P., 

Pons, M., & Fiebig, K. M. (2003). [1] 

FL WT 10 (0.83) 
Fluorescence 

Anisotropy 

25mM HEPES-Na+, 100mM 

NaCl, 1mM DTT, pH 7.5 

Verdecia, M. A., Bowman, M. E., Lu, K. P., Hunter, T., 

and Noel, J. P. (2000). [2] 

WW 34 (6.2) 
Fluorescence 

Anisotropy 

25mM HEPES-Na+, 100mM 

NaCl, 1mM DTT, pH 7.5 

Verdecia, M. A., Bowman, M. E., Lu, K. P., Hunter, T., 

and Noel, J. P. (2000). [2] 

FL R14A 
WW: 5.8 

(1.3) 

Fluorescence 

Anisotropy 

25mM HEPES-Na+, 100mM 

NaCl, 1mM DTT, pH 7.5 

Verdecia, M. A., Bowman, M. E., Lu, K. P., Hunter, T., 

and Noel, J. P. (2000). [2] 

FL S16H 
WW: 174 

(32) 

Fluorescence 

Anisotropy 

25mM HEPES-Na+, 100mM 

NaCl, 1mM DTT, pH 7.5 

Verdecia, M. A., Bowman, M. E., Lu, K. P., Hunter, T., 

and Noel, J. P. (2000). [2] 

FL S16A 
WW: 28 

(2.3) 

Fluorescence 

Anisotropy 

25mM HEPES-Na+, 100mM 

NaCl, 1mM DTT, pH 7.5 

Verdecia, M. A., Bowman, M. E., Lu, K. P., Hunter, T., 

and Noel, J. P. (2000). [2] 

FL R17A WW: 63 (8) 
Fluorescence 

Anisotropy 

25mM HEPES-Na+, 100mM 

NaCl, 1mM DTT, pH 7.5 

Verdecia, M. A., Bowman, M. E., Lu, K. P., Hunter, T., 

and Noel, J. P. (2000). [2] 



FL Y23F 
WW: 25 

(1.7) 

Fluorescence 

Anisotropy 

25mM HEPES-Na+, 100mM 

NaCl, 1mM DTT, pH 7.5 

Verdecia, M. A., Bowman, M. E., Lu, K. P., Hunter, T., 

and Noel, J. P. (2000). [2] 

FL F25Y 
WW: 12 

(1.9) 

Fluorescence 

Anisotropy 

25mM HEPES-Na+, 100mM 

NaCl, 1mM DTT, pH 7.5 

Verdecia, M. A., Bowman, M. E., Lu, K. P., Hunter, T., 

and Noel, J. P. (2000). [2] 

FL F25L 
WW: 2.7 

(0.31) 

Fluorescence 

Anisotropy 

25mM HEPES-Na+, 100mM 

NaCl, 1mM DTT, pH 7.5 

Verdecia, M. A., Bowman, M. E., Lu, K. P., Hunter, T., 

and Noel, J. P. (2000). [2] 

FL F25V 
WW: 3 

(0.5) 

Fluorescence 

Anisotropy 

25mM HEPES-Na+, 100mM 

NaCl, 1mM DTT, pH 7.5 

Verdecia, M. A., Bowman, M. E., Lu, K. P., Hunter, T., 

and Noel, J. P. (2000). [2] 

FL F25A 
WW: 7.6 

(1.3) 

Fluorescence 

Anisotropy 

25mM HEPES-Na+, 100mM 

NaCl, 1mM DTT, pH 7.5 

Verdecia, M. A., Bowman, M. E., Lu, K. P., Hunter, T., 

and Noel, J. P. (2000). [2] 

FL W34F 
WW: 63 

(10) 

Fluorescence 

Anisotropy 

25mM HEPES-Na+, 100mM 

NaCl, 1mM DTT, pH 7.5 

Verdecia, M. A., Bowman, M. E., Lu, K. P., Hunter, T., 

and Noel, J. P. (2000). [2] 

FL W34A 
WW: 180 

(28) 

Fluorescence 

Anisotropy 

25mM HEPES-Na+, 100mM 

NaCl, 1mM DTT, pH 7.5 

Verdecia, M. A., Bowman, M. E., Lu, K. P., Hunter, T., 

and Noel, J. P. (2000). [2] 

PPIase 390 (82) 
Fluorescence 

Anisotropy 

25mM HEPES-Na+, 100mM 

NaCl, 1mM DTT, pH 7.5 

Verdecia, M. A., Bowman, M. E., Lu, K. P., Hunter, T., 

and Noel, J. P. (2000). [2] 

      

CTD RNA Pol II 

(YSPTpSPS) 

 

WW 35 (25) ITC 
20mM NaPO4, pH 7 Jäger, M.; Zhang, Y.; Bieschke, J.; Nguyen, H.; Dendle, 

M.; … Kelly, J. W. (2006) [4] 

WW 17-ADG20 NB ITC 
20mM NaPO4, pH 7 Jäger, M.; Zhang, Y.; Bieschke, J.; Nguyen, H.; Dendle, 

M.; … Kelly, J. W. (2006) [4] 

WW 17-RDG20 NB ITC 
20mM NaPO4, pH 7 Jäger, M.; Zhang, Y.; Bieschke, J.; Nguyen, H.; Dendle, 

M.; … Kelly, J. W. (2006) [4] 

WW 17-ARG20 NB ITC 
20mM NaPO4, pH 7 Jäger, M.; Zhang, Y.; Bieschke, J.; Nguyen, H.; Dendle, 

M.; … Kelly, J. W. (2006) [4] 

WW 17--NG20 NB ITC 
20mM NaPO4, pH 7 Jäger, M.; Zhang, Y.; Bieschke, J.; Nguyen, H.; Dendle, 

M.; … Kelly, J. W. (2006) [4] 

WW 17--RG20 NB ITC 
20mM NaPO4, pH 7 Jäger, M.; Zhang, Y.; Bieschke, J.; Nguyen, H.; Dendle, 

M.; … Kelly, J. W. (2006) [4] 

      



Cdc25c-T48 

(VPRpTPV) 

 

FL WT 4.9 (1.1) 
Fluorescence 

Anisotropy 

25mM HEPES-Na+, 100mM 

NaCl, 1mM DTT, pH 7.5 

Verdecia, M. A., Bowman, M. E., Lu, K. P., Hunter, T., 

and Noel, J. P. (2000). [2] 

WW 7.7 (3.3) 
Fluorescence 

Anisotropy 

25mM HEPES-Na+, 100mM 

NaCl, 1mM DTT, pH 7.5 
Verdecia, M. A., Bowman, M. E., Lu, K. P., Hunter, T., 

and Noel, J. P. (2000). [2] 

      

pCDC25c 

(EQPLpTPVTDL) 

FL WT 117* 
NMR 

titrations 

100mM Imidazole, 100mM 

NaCl, 5mM DTT, 0.03% NaN3, 

pH 6.6 

Jacobs, D. M., Saxena, K., Vogtherr, M., Bernadó, P., 

Pons, M., & Fiebig, K. M. (2003). [1] 

FL WT 120* 
NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Namanja, A. T., Peng, T., Zintsmaster, J. S., Elson, A. 

C., Shakour, M. G., & Peng, J. W. (2007). [5]  

FL WT 8 (2)* 
NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Peng, J. W., Wilson, B. D., & Namanja, A. T. (2009). 

[6] 

FL WT 9 (1)* 
NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Wang, X., Mahoney, B. J., Zhang, M., Zintsmaster, J. 

S., & Peng, J. W. (2015). [7] 

FL WT 
WW: 2.7 

(0.7) 

NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Wilson, K. A., Bouchard, J. J., & Peng, J. W. (2013). 

[8]  

FL WT WW: 6 (1) 
NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 
Peng, J. W. (2015). [9] 

FL WT 
WW: 6.6 

(2.2) 

NMR 

titrations 

50 mM Tris, 5 mM DTT, 0.3% 

NaN3, pH 6.8 
Zhu, W., Li, Y., Liu, M., Zhu, J., & Yang, Y. (2019). [10] 

WW 8.5 (7.7) 
NMR 

titrations 

10mM NaPO4, 30mM NaCl, pH 

7.0 

Peng, T., Zintsmaster, J. S., Namanja, A. T., & Peng, J. 

W. (2007). [11] 

WW 13 (2) ITC 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, Bouchard, J. (2014). [12] 



pH 6.6 

WW 6.2 (2.3) 
NMR 

titrations 

50 mM Tris, 5 mM DTT, 0.3% 

NaN3, pH 6.8 Zhu, W., Li, Y., Liu, M., Zhu, J., & Yang, Y. (2019). [10] 

WW  37.9 (2.4) 
NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Zhang, M., Case, D.A., Peng, J.W. (2018). [13] 

FL WT 
PPIase: 

>120 (60) 

NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 
Peng, J. W. (2015). [9] 

FL WT 
PPIase: 7.8 

(0.4) 

NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Wilson, K. A., Bouchard, J. J., & Peng, J. W. (2013). 

[8] 

FL WT 

PPIase ID 

interface:9.

7 (2.0) 

NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Wilson, K. A., Bouchard, J. J., & Peng, J. W. (2013). 

[8] 

PPIase 10000 ITC 

50mM Tris-HCl, 1mM DTT, 

0.03% NaN3, pH 6.8 
Xu, N., Tochio, N., Wang, J., Tamari, Y., Uewaki, J. I., 

Utsunomiya-Tate, N., … Tate, S. I. (2014). [14] 

PPIase NB 
NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 
Peng, J. W. (2015). [9] 

PPIase 
NB 

(>1mM) 
ITC 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Bouchard, J. (2014). [12] 

PPIase 1810 (290) ITC 

50mM Tris-HCl, 1mM DTT, 

0.03% NaN3, pH 6.8 
Wang, J., Kawasaki, R., Uewaki, J. ichi, Rashid, A. U. 

R., Tochio, N., & Tate, S. ichi. (2017). [15] 



WW S19 

deleted 
47.7 (7.6) 

NMR 

titrations 

10mM NaPO4, 30mM NaCl, pH 

7.0 
Peng, T., Zintsmaster, J. S., Namanja, A. T., & Peng, J. 

W. (2007). [11] 

FL I28A 55 (5)* 
NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Wang, X., Mahoney, B. J., Zhang, M., Zintsmaster, J. 

S., & Peng, J. W. (2015). [7]  

FL I28A 
WW: 48.5 

(4.9) 

NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Wilson, K. A., Bouchard, J. J., & Peng, J. W. (2013). 

[8] 

FL I28A WW: 46 (5) 
NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 
Peng, J. W. (2015). [9] 

FL I28A 
PPIase: 110 

(10) 

NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Wilson, K. A., Bouchard, J. J., & Peng, J. W. (2013). 

[8] 

FL I28A 
PPIase: 

>120 (60) 

NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 
Peng, J. W. (2015). [9] 

FL I28A 

PPIase ID 

Interface: 

65 (39) 

NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Wilson, K. A., Bouchard, J. J., & Peng, J. W. (2013). 

[8] 

WW Q33E 145.1 (2.8) 
NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Zhang, M., Case, D.A., Peng, J.W. (2018). [13] 

FL W34A >2000* 
NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Wang, X., Mahoney, B. J., Zhang, M., Zintsmaster, J. 

S., & Peng, J. W. (2015). [7] 

FL dNSSSG 

(linker 

deletion) 

WW: 7.3 

(1.7) 

NMR 

titrations 

50 mM Tris, 5 mM DTT, 0.3% 

NaN3, pH 6.8 Zhu, W., Li, Y., Liu, M., Zhu, J., & Yang, Y. (2019). [10] 



FL R68A/R69A 11 (1)* 
NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Wang, X., Mahoney, B. J., Zhang, M., Zintsmaster, J. 

S., & Peng, J. W. (2015). [7] 

PPIase C113D NB ITC 

50mM Tris-HCl, 1mM DTT, 

0.03% NaN3, pH 6.8 
Xu, N., Tochio, N., Wang, J., Tamari, Y., Uewaki, J. I., 

Utsunomiya-Tate, N., … Tate, S. I. (2014). [14] 

PPIase S138A 1220 (880) ITC 

50mM Tris-HCl, 1mM DTT, 

0.03% NaN3, pH 6.8 
Wang, J., Kawasaki, R., Uewaki, J. ichi, Rashid, A. U. 

R., Tochio, N., & Tate, S. ichi. (2017). [15] 

      

FFpSPR 

FL WT 203 (46)* 
NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Namanja, A. T., Wang, X. J., Xu, B., Mercedes-

Camacho, A. Y., Wilson, B. D., Wilson, K. A., … Peng, 

J. W. (2010). [16] 

FL WT 
WW: 43 

(14) 

NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 
Peng, J. W. (2015). [9] 

FL WT 
WW: 184.3 

(2.7) 

NMR 

titrations 

50 mM Tris, 5 mM DTT, 0.3% 

NaN3, pH 6.8 Zhu, W., Li, Y., Liu, M., Zhu, J., & Yang, Y. (2019). [10] 

WW 
246.8 

(15.4) 

NMR 

titrations 

50 mM Tris, 5 mM DTT, 0.3% 

NaN3, pH 6.8 Zhu, W., Li, Y., Liu, M., Zhu, J., & Yang, Y. (2019). [10] 

FL WT 
PPIase: 

>80 (60) 

NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 
Peng, J. W. (2015). [9] 

PPIase NB 
NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 
Peng, J. W. (2015). [9] 

FL dNSSSG 

(linker 

deletion) 

WW: 139.1 

(2) 

NMR 

titrations 

50 mM Tris, 5 mM DTT, 0.3% 

NaN3, pH 6.8 Zhu, W., Li, Y., Liu, M., Zhu, J., & Yang, Y. (2019). [10] 



      

FFpSPR cis-locked 

FL WT WW: NB 
NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Namanja, A. T., Wang, X. J., Xu, B., Mercedes-

Camacho, A. Y., Wilson, K. A., Etzkorn, F. A., & Peng, 

J. W. (2011). [17] 

FL WT WW: NB 
NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 
Peng, J. W. (2015). [9] 

FL WT PPIase: 28 
NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Namanja, A. T., Wang, X. J., Xu, B., Mercedes-

Camacho, A. Y., Wilson, K. A., Etzkorn, F. A., & Peng, 

J. W. (2011). [17] 

FL WT 
PPIase: 28 

(17)  

NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 
Peng, J. W. (2015). [9] 

PPIase 7 
NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Namanja, A. T., Wang, X. J., Xu, B., Mercedes-

Camacho, A. Y., Wilson, K. A., Etzkorn, F. A., & Peng, 

J. W. (2011). [17] 

PPIase 7 (4) 
NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 
Peng, J. W. (2015). [9] 

      

FFpSPR trans-

locked 

 

FL WT 78 (23)* 
NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Namanja, A. T., Wang, X. J., Xu, B., Mercedes-

Camacho, A. Y., Wilson, B. D., Wilson, K. A., … Peng, 

J. W. (2010). [16] 

FL WT WW: 53 
NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Namanja, A. T., Wang, X. J., Xu, B., Mercedes-

Camacho, A. Y., Wilson, K. A., Etzkorn, F. A., & Peng, 

J. W. (2011). [17] 

FL WT 
WW: 53 

(16) 

NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 
Peng, J. W. (2015). [9] 

FL WT PPIase: 37 NMR 30mM Imidazole-D4, 30mM Namanja, A. T., Wang, X. J., Xu, B., Mercedes-



 

*  The domain for this NMR titration measurement was not specified, but is likely the binding of the WW domain. 

NB: No binding was detected 

 

Supplemental Table S2: Pin1 Activity using Exchange Spectroscopy (EXSY) at 295K 

 

Ligand Pin1 Variant kct (s-1) ktc (s-1) kEXSY (s-1) Conditions Study 

pCDC25c 

(EQPLpSPVTDL) 
FL WT   8.8 (0.4) 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM 

DTT, pH 6.6 
Peng, J. W., Wilson, B. D., & Namanja, A. T. (2009). [6] 

titrations NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Camacho, A. Y., Wilson, K. A., Etzkorn, F. A., & Peng, 

J. W. (2011). [17] 

FL WT 
PPIase: 37 

(13) 

NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 
Peng, J. W. (2015). [9] 

PPIase 66 
NMR 

titrations 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, 

pH 6.6 

Namanja, A. T., Wang, X. J., Xu, B., Mercedes-

Camacho, A. Y., Wilson, K. A., Etzkorn, F. A., & Peng, 

J. W. (2011). [17] 

      

Tau 

(SRSRpTPpSLPTPP

TR) 

FL WT 160* 
NMR 

titrations 

50mM Tris, 100mM NaCl, pH 

6.4 
Smet, C., Wieruszeski, J.M., Buée, L., Landrieu. (2005). 

[18] 

      

suc-AEPF-pNA 

WT FL (open 

conformation) 

1150 

(370)* 

NMR 

titrations 

50mM KPO4, pH 6.5 
Matena, A., Sinnen, C., Van Den Boom, J., Wilms, C., 

Dybowski, J. N., Maltaner, R., … Bayer, P. (2013). [19] 

WT FL +2% 

PEG400 (closed 

conformation) 

500 (150)* 
NMR 

titrations 

50mM KPO4, pH 6.5 
Matena, A., Sinnen, C., Van Den Boom, J., Wilms, C., 

Dybowski, J. N., Maltaner, R., … Bayer, P. (2013). [19] 



FL WT   26.2 (1.0) 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM 

DTT, pH 6.6 

Mercedes-Camacho, A. Y., Mullins, A. B., Mason, M. 

D., Xu, G. G., Mahoney, B. J., Wang, X., … Etzkorn, F. 

A. (2013). [20]  

FL WT   31.3 (0.5) 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM 

DTT, pH 6.6 
Wilson, K. A., Bouchard, J. J., & Peng, J. W. (2013). [8]  

FL WT   33 (1) 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM 

DTT, pH 6.6 
Peng, J. W. (2015). [9] 

FL WT 
31.3 (1) 

# 

2 (0.06) 

# 
33.3 (1.1) 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM 

DTT, pH 6.6 

Wang, X., Mahoney, B. J., Zhang, M., Zintsmaster, J. 

S., & Peng, J. W. (2015). [7]  

FL WT 
40.5 

(1.5) 
4.1 (0.1) 44.6 

50 mM Tris, 5 mM DTT, 

0.3% NaN3, pH 6.8 
Zhu, W., Li, Y., Liu, M., Zhu, J., & Yang, Y. (2019). [10] 

FL WT 
31.3 (1) 

# 

2 (0.06) 

# 
33.3 (1) 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM 

DTT, pH 6.6 

Mahoney, B. J., Zhang, M., Zintsmaster, J. S., & Peng, 

J. W. (2018). [21] 

PPIase   37 (1.1) 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM 

DTT, pH 6.6 

Peng, J. W., Wilson, B. D., & Namanja, A. T. (2009). [6] 

PPIase 
51.6 

(1.9) 
6.6 (2.1) 58.2 (4.0) 

50mM Tris-HCl, 1mM DTT, 

0.03% NaN3, pH 6.8 
Xu, N., Tochio, N., Wang, J., Tamari, Y., Uewaki, J. I., 

Utsunomiya-Tate, N., … Tate, S. I. (2014). [14] 

PPIase   41 (1) 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM 

DTT, pH 6.6 
Peng, J. W. (2015). [9] 

PPIase 
39.4 (1) 

# 
2 (0.4) # 41 (0.04) 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM 

DTT, pH 6.6 

Wang, X., Mahoney, B. J., Zhang, M., Zintsmaster, J. 

S., & Peng, J. W. (2015). [7] 

PPIase 
51.6 

(1.9) 
6.6 (2.1) 58.2 (4.0) 

50mM Tris-HCl, 1mM DTT, 

0.03% NaN3, pH 6.8 
Wang, J., Kawasaki, R., Uewaki, J. ichi, Rashid, A. U. R., 

Tochio, N., & Tate, S. ichi. (2017). [15] 



FL 

R17A/W34A 

19.6 

(0.5) 
1.1 (0) 20.7 

50 mM Tris, 5 mM DTT, 

0.3% NaN3, pH 6.8  Zhu, W., Li, Y., Liu, M., Zhu, J., & Yang, Y. (2019). [10] 

FL I28A   73 (2) 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM 

DTT, pH 6.6 
Wilson, K. A., Bouchard, J. J., & Peng, J. W. (2013). [8] 

FL I28A   73 (2) 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM 

DTT, pH 6.6 
Peng, J. W. (2015). [9] 

FL I28A 
71.0 (1) 

# 

2.43 

(0.04) # 
73 (2) 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM 

DTT, pH 6.6 

Wang, X., Mahoney, B. J., Zhang, M., Zintsmaster, J. 

S., & Peng, J. W. (2015). [7] 

FL W34A 
17.2 

(0.3) # 

0.98 

(0.01) # 
18.2 (0.4) 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM 

DTT, pH 6.6 

Wang, X., Mahoney, B. J., Zhang, M., Zintsmaster, J. 

S., & Peng, J. W. (2015). [7] 

FL dNSSSG 

(linker 

deleted) 

59.6 

(1.8) 
6.4 (0.2) 66 

50 mM Tris, 5 mM DTT, 

0.3% NaN3, pH 6.8 Zhu, W., Li, Y., Liu, M., Zhu, J., & Yang, Y. (2019). [10] 

FL dSG (linker 

deleted) 

43.5 

(1.6) 
4.6 (0.1) 48.1 

50 mM Tris, 5 mM DTT, 

0.3% NaN3, pH 6.8 
Zhu, W., Li, Y., Liu, M., Zhu, J., & Yang, Y. (2019). [10] 

FL dNSSSG 

(linker 

deleted)+W34

A/R17A 

73.3 

(4.5) 
1.5 (0.1) 74.8 

50 mM Tris, 5 mM DTT, 

0.3% NaN3, pH 6.8 
Zhu, W., Li, Y., Liu, M., Zhu, J., & Yang, Y. (2019). [10] 

FL R68A/R69A ND ND ND 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM 

DTT, pH 6.6 

Wang, X., Mahoney, B. J., Zhang, M., Zintsmaster, J. 

S., & Peng, J. W. (2015). [7] 

FL S71E 
11.2 

(0.11) # 

0.9 

(0.01) # 
12.1 (0.11) 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM 

DTT, pH 6.6 

Mahoney, B. J., Zhang, M., Zintsmaster, J. S., & Peng, 

J. W. (2018). [21] 



FL R74A 
0.94 

(1.83) # 

0.05 

(0.02) # 
1 (1.83) 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM 

DTT, pH 6.6 

Mahoney, B. J., Zhang, M., Zintsmaster, J. S., & Peng, 

J. W. (2018). [21] 

FL R80Q 
41.5 

(6.1) # 

1.02 

(0.01) # 
42.5 (6.1) 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM 

DTT, pH 6.6 

Mahoney, B. J., Zhang, M., Zintsmaster, J. S., & Peng, 

J. W. (2018). [21] 

FL D112N 
3.81 

(0.23) # 

0.34 

(0.01) # 
4.14 (0.23) 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM 

DTT, pH 6.6 

Mahoney, B. J., Zhang, M., Zintsmaster, J. S., & Peng, 

J. W. (2018). [21] 

FL D112A 
8.22 

(0.07) # 

0.59 

(0.01) # 
8.82 (0.07) 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM 

DTT, pH 6.6 

Mahoney, B. J., Zhang, M., Zintsmaster, J. S., & Peng, 

J. W. (2018). [21] 

PPIase C113A 1 (0.2) 0.1 (0.1) 1.1 (0.3) 
50mM Tris-HCl, 1mM DTT, 

0.03% NaN3, pH 6.8 

Wang, J., Kawasaki, R., Uewaki, J. ichi, Rashid, A. U. R., 

Tochio, N., & Tate, S. ichi. (2017). [15] 

PPIase C113D 0.7 (0.5) 0.1 0.8 (0.5) 
50mM Tris-HCl, 1mM DTT, 

0.03% NaN3, pH 6.8 
Xu, N., Tochio, N., Wang, J., Tamari, Y., Uewaki, J. I., 

Utsunomiya-Tate, N., … Tate, S. I. (2014). [14] 

PPIase C113D 0.7 (0.5) 0.1 0.8 (0.5) 
50mM Tris-HCl, 1mM DTT, 

0.03% NaN3, pH 6.8 

Wang, J., Kawasaki, R., Uewaki, J. ichi, Rashid, A. U. R., 

Tochio, N., & Tate, S. ichi. (2017). [15] 

PPIase S138A 
43.8 

(0.7) 
3.7 (2) 47.5 (2.7) 

50mM Tris-HCl, 1mM DTT, 

0.03% NaN3, pH 6.8 

Wang, J., Kawasaki, R., Uewaki, J. ichi, Rashid, A. U. R., 

Tochio, N., & Tate, S. ichi. (2017). [15] 

       

FFpSPR 

FL WT 87 (4)   
30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM 

DTT, pH 6.6 

Namanja, A. T., Wang, X. J., Xu, B., Mercedes-

Camacho, A. Y., Wilson, B. D., Wilson, K. A., … Peng, J. 

W. (2010). [16] 

FL WT   44 (3) 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM 

DTT, pH 6.6 
Peng, J. W. (2015). [9] 

FL WT 
93.5 

(3.7) 
4.1 (0.2) 97.6 

50 mM Tris, 5 mM DTT, 

0.3% NaN3, pH 6.8 
Zhu, W., Li, Y., Liu, M., Zhu, J., & Yang, Y. (2019). [10] 

PPIase   91 (9) 30mM Imidazole-D4, 30mM Peng, J. W. (2015). [9] 



NaCl, 0.03% NaN3, 5mM 

DTT, pH 6.6 

FL W34A 40.7 (1) 4.3 (0.1) 45 
50 mM Tris, 5 mM DTT, 

0.3% NaN3, pH 6.8 
Zhu, W., Li, Y., Liu, M., Zhu, J., & Yang, Y. (2019). [10] 

       

Tau 

(SRSRpTPpSLPT

PPTR) 

FL WT 0.8   
25mM Tris, 50mM NaCl, pH 

6.4 
Smet, C., Wieruszeski, J.M., Buée, L., Landrieu. (2005). 

[18] 

PPIase 0.1   
25mM Tris, 50mM NaCl, pH 

6.4 
Smet, C., Wieruszeski, J.M., Buée, L., Landrieu. (2005). 

[18] 

ND: No isomerization was detected. 
# Values in original papers were switched and have since been corrected 

 

 

Supplemental Table S3: Pin1 Activity using Trypsin/Chymotrypsin Degradation Assay 

 

Ligand Pin1 

Variant 

Km (uM) kcat/Km (mM-

1s-1) 

Conditions Study 

suc-AEPF-

pNA 

WT FL 172  
30mM Imidazole, 30mM NaCl, 

0.03% NaN3, 5mM DTT, pH 6.6 
Namanja, A. T., Peng, T., Zintsmaster, J. S., Elson, A. C., 

Shakour, M. G., & Peng, J. W. (2007). [5] 

WT FL 310 (72) 440 (150) 
50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 
Behrsin, C. D., Bailey, M. L., Bateman, K. S., Hamilton, K. S., 

Wahl, L. M., Brandl, C. J., … Litchfield, D. W. (2007). [22] 

WT FL  4250 (213) 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, pH 

6.6 
Wilson, K. A., Bouchard, J. J., & Peng, J. W. (2013). [8]  

PPIase  380 (20) 
5mM NaPO4, 1mM DTT, pH 6.7 Labeikovsky, W., Eisenmesser, E. Z., Bosco, D. A., & Kern, D. 

(2007). [3] 



I28A  2724 (140) 

30mM Imidazole-D4, 30mM 

NaCl, 0.03% NaN3, 5mM DTT, pH 

6.6 

Wilson, K. A., Bouchard, J. J., & Peng, J. W. (2013). [8]  

K63A 700 (190) 16 (7.2) 
50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 
Behrsin, C. D., Bailey, M. L., Bateman, K. S., Hamilton, K. S., 

Wahl, L. M., Brandl, C. J., … Litchfield, D. W. (2007). [22] 

R68/R69A 170 (54) 110 (47) 
50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 
Behrsin, C. D., Bailey, M. L., Bateman, K. S., Hamilton, K. S., 

Wahl, L. M., Brandl, C. J., … Litchfield, D. W. (2007). [22] 

 C113D 370 (130) 78 (42) 
50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 
Behrsin, C. D., Bailey, M. L., Bateman, K. S., Hamilton, K. S., 

Wahl, L. M., Brandl, C. J., … Litchfield, D. W. (2007). [22] 

 C113S 410 (93) 9 (3.2) 
50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 
Behrsin, C. D., Bailey, M. L., Bateman, K. S., Hamilton, K. S., 

Wahl, L. M., Brandl, C. J., … Litchfield, D. W. (2007). [22] 

      

WFYpSPR-

pNA 

 

WT FL  4900 (450) 
50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 
Behrsin, C. D., Bailey, M. L., Bateman, K. S., Hamilton, K. S., 

Wahl, L. M., Brandl, C. J., … Litchfield, D. W. (2007). [22] 

C113D  1400 (160) 
50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 
Behrsin, C. D., Bailey, M. L., Bateman, K. S., Hamilton, K. S., 

Wahl, L. M., Brandl, C. J., … Litchfield, D. W. (2007). [22] 

C113S  58 (2.0) 
50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 
Behrsin, C. D., Bailey, M. L., Bateman, K. S., Hamilton, K. S., 

Wahl, L. M., Brandl, C. J., … Litchfield, D. W. (2007). [22] 

WT FL  20160 

Not included in publication Yaffe, M. B.; Schutkowski, M.; Shen, M.; Zhou, X. Z.; 

Stukenberg, P. T.; Rahfeld, J. U.; Xu, J.; Kuang, J.; Kirschner, M. 

W.; Fischer, G.; Cantley, L. C.; Lu, K. P. (1997). [23] 

WT FL  3200 (160)* 

50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 

Bailey, M. L.; Shilton, B. H.; Brandl, C. J.; Litchfield, D. W. 

(2008).[24] 

FL H157S  2624 (131)* 

50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 

Bailey, M. L.; Shilton, B. H.; Brandl, C. J.; Litchfield, D. W. 

(2008).[24] 

FL H157A  1952 (98)* 

50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 

Bailey, M. L.; Shilton, B. H.; Brandl, C. J.; Litchfield, D. W. 

(2008).[24] 

FL 59S  1600 (80)* 

50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 

Bailey, M. L.; Shilton, B. H.; Brandl, C. J.; Litchfield, D. W. 

(2008).[24] 



FL 

H59L/H15

7A  1318 (66)* 

50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 
Bailey, M. L.; Shilton, B. H.; Brandl, C. J.; Litchfield, D. W. 

(2008).[24] 

FL H59A  1152 (58)* 

50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 

Bailey, M. L.; Shilton, B. H.; Brandl, C. J.; Litchfield, D. W. 

(2008).[24] 

FL H59N  960 (48)* 

50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 

Bailey, M. L.; Shilton, B. H.; Brandl, C. J.; Litchfield, D. W. 

(2008).[24] 

FL H157L  736 (37)* 

50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 

Bailey, M. L.; Shilton, B. H.; Brandl, C. J.; Litchfield, D. W. 

(2008).[24] 

FL 

H59L/H15

7L  480 (24)* 

50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 
Bailey, M. L.; Shilton, B. H.; Brandl, C. J.; Litchfield, D. W. 

(2008).[24] 

FL H157N  448 (22)* 

50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 

Bailey, M. L.; Shilton, B. H.; Brandl, C. J.; Litchfield, D. W. 

(2008).[24] 

FL H157F  192 (10)* 

50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 

Bailey, M. L.; Shilton, B. H.; Brandl, C. J.; Litchfield, D. W. 

(2008).[24] 

FL 

H59L/H15

7F  160 (8)* 

50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 
Bailey, M. L.; Shilton, B. H.; Brandl, C. J.; Litchfield, D. W. 

(2008).[24] 

FL 

H59L/H15

7S  160 (8)* 

50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 
Bailey, M. L.; Shilton, B. H.; Brandl, C. J.; Litchfield, D. W. 

(2008).[24] 

FL H59L  96 (5)* 

50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 

Bailey, M. L.; Shilton, B. H.; Brandl, C. J.; Litchfield, D. W. 

(2008).[24] 

FL C113S  26 (1)* 

50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 

Bailey, M. L.; Shilton, B. H.; Brandl, C. J.; Litchfield, D. W. 

(2008).[24] 

FL 

H59L/H15

7N  15 (1)* 

50mM HEPES, 100mM NaCl, 

5mM NaN3, pH 7.5 
Bailey, M. L.; Shilton, B. H.; Brandl, C. J.; Litchfield, D. W. 

(2008).[24] 

WFYSPR-pNA WT FL  170 Not included in publication Yaffe, M. B.; Schutkowski, M.; Shen, M.; Zhou, X. Z.; 



(unphosporyla

ted) 

Stukenberg, P. T.; Rahfeld, J. U.; Xu, J.; Kuang, J.; Kirschner, M. 

W.; Fischer, G.; Cantley, L. C.; Lu, K. P. (1997). [23] 

 

*These measurement values were not explicit in the published paper, as they were only reported in a bar graph. These values reported here 

are inferences based off the value in the bar graph, with an error of ± 5%.  
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