
Crystal Structures of MEK1 Binary and Ternary Complexes with Nucleotides and 

Inhibitors – Supporting information 

Table 1: primers used for the crystallization constructs 

fNKF 5’GGAGGCCCCTTAACAAATTTGGAATGGACAGCCGACCTCCC 

rNKF 5’GGGAGGTCGGCTGTCCATTCCAAATTTGTTAAGGGGCCTCC 

fN36 5’GCTCTAGCTCCTCCAGCTTCTTGCCCTGAAAATA CAGG3’ 

rN36 5’CCTGTATTTTCAGGGCAAGAAGCTGGAGGAGCTAGAGC 

fCdel384 5’GCAGGTTGGCTCTGCTCCACCATCGGCCTTAACCAGTAAAAGGGTGGGCGCGCCGACCCAGC 

rCdel384 5’GCTGGGTCGGCGCGCCCACCCTTTTACTGGTTAAGGCCGATGGTGGAGCAGAGCCAACCTGC 

 

Table 2: MEK1 (SwissPROT accession code Q02750) and MEK2 (P36507) sequence 
alignment 

 

M E K1  - MP KK KP TP -- IQ LN P -A PD GS AV NG TS SA ET NL E AL QK KL EE LE LD EQ QR KR L EA FL TQ  5 6     

M E K2  M LA RR KP VL PA LT IN P TI AE GP SP TS EG AS EA NL V DL QK KL EE LE LD EQ Q K KR L EA FL TQ  6 0     

      :. :: ** .   : :* *   .: *. : ..  . :: *: **   * ** ** ** ** * * ** *: ** * ** ** **  

M E K1  K QK VG EL KD DD FE KI S EL GA GN GG VV FK VS HK PS G LV MA RK LI HL EI KP AI RN Q II RE LQ  1 16     

M E K2  K AK VG EL KD DD FE RI S EL GA GN GG VV TK VQ HR PS G LI MA RK LI HL EI KP A I RN Q II RE LQ  1 20     

     *  * ** ** ** ** ** :* * ** ** ** ** **  * *. *: ** * *: ** ** ** ** * * ** ** ** * ** ** **  

M E K1  V LH EC NS PY IV GF YG A FY SD GE IS IC ME HM DG GS L DQ VL KK AG RI PE QI LG KV S IA VI KG  1 76     

M E K2  V LH EC NS PY IV GF YG A FY SD GE IS IC ME HM DG GS L DQ VL KE AK RI PE EI L G KV S IA VL RG  1 80     

     * ** ** ** ** ** ** ** * ** ** ** ** ** ** ** ** ** * ** ** *: * ** * * :* ** ** * ** *: :*  

M E K1  L TY LR EK HK IM HR DV K PS NI LV NS RG EI KL CD FG V SG QL ID SM AN SF VG TR SY M SP ER LQ  2 36     

M E K2  L AY LR EK HQ IM HR DV K PS NI LV NS RG EI KL CD FG V SG QL ID SM AN SF VG T R SY M AP ER LQ  2 40     

     * :* ** ** *: ** ** ** * ** ** ** ** ** ** ** ** ** * ** ** ** ** ** * * ** ** ** * :* ** **  

M E K1  G TH YS VQ SD IW SM GL S LV EM AV GR YP IP PP DA KE L EL MF G- CQ VE GD AA ET P- - -P RP RT  2 92     

M E K2  G TH YS VQ SD IW SM GL S LV EL AV GR YP IP PP DA KE L EA IF GR PV VD GE EG E P HS I SP RP RP  3 00     

     * ** ** ** ** ** ** ** * ** *: ** ** ** ** ** ** ** * * :* *   *: * :  . *.     * ** *.  

M E K1  P GR PL SS YG MD SR PP M AI FE LL DY IV NE PP PK LP S GV FS LE FQ DF VN KC LI KN P AE RA DL  3 52     

M E K2  P GR PV SG HG MD SR PA M AI FE LL DY IV NE PP PK LP N GV FT PD FQ EF VN KC L I KN P AE RA DL  3 60     

     * ** *: *. :* ** ** *. * ** ** ** ** ** ** ** ** ** . ** *:  : ** :* * * ** ** ** * ** ** **  

M E K1  K QL MV HA FI KR SD AE E VD FA GW LC ST IG LN QP ST P TH AA GV  3 93     

M E K2  K ML TN HT FI KR SE VE E VD FA GW LC KT LR LN QP GT P TR TA V-  4 01     

     *  *   *: ** ** *: .* * ** ** ** ** .* : ** ** .* * *: :*  

The crystallized construct is indicated in red (an N-terminal Gly at position 36, which is a left-over from 

the TEV protease cleavage, is not shown). The overall homology is 81% over the entire MEK1 sequence 

and 88% over the crystallized sequence. 
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Figure 1: Size-exclusion chromatography experiments. 

 

 

 
 

The top graphics represents the column calibration using standards with a molecular weight of 670 kD, 

150 kD, 67 kD, 44 kD, and 17 kD, respectively. The column volume is 2.0 ml. The middle graphics is the 

chromatogram run with the same buffer as the crystallization cocktail except for the absence of calcium 

and precipitant (PEG 4K). The protein elutes at a volume of 1.65 ml (main peak), which corresponds to a 

size of 26 kD according to the calibration above. The smaller peak around 2 ml corresponds to a smaller 

molecular weight (oxidized DTT). The last chromatogram is run as the previous experiment but with the 

addition of 200 mM Calcium Chloride: the same concentration as in the crystallization conditions. The 

protein elutes at 1.67 ml, or a size of 24 kD: the results with and without calcium match within the 

experimental errors and indicate a monomer in solution. 



Figure 2: Calcium-binding site at the crystallographic dimer interface. 

 

The residues near the calcium (carbons colored blue for one monomer, cyan for the other), the water 

molecules (red), sodium (green) and calcium (dark red) cations are represented as ball-and-sticks. The 

structure is oriented with the crystallographic 2-fold perpendicular to the figure. Hydrogen-bonds are 

shown as red dotted lines. The calcium is at the center of a distorted tetrahedron made by the 

aspartates of two consecutive amino acids, Asp 65 and Asp 66. 



Table 3: Time-dependent ATP-γγγγS hydrolysis (continued on next page). 

 ATP-γS (control) ATP-γS + MEK1 
ATP-γS + MEK1 + 

PD325089 
ATP-γS + MEK1 + 

U0126 

Day ADP ATP-γS ADP ATP-γS ADP ATP-γS ADP ATP-γS 

0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

1 0.96 1.01 1.49 0.83 1.00 1.00 1.33 0.88 

2 0.94 1.03 1.73 0.75 0.99 1.00 1.46 0.84 

5 0.86 1.06 1.81 0.72 0.91 1.04 1.55 0.81 

9 0.77 1.09 2.29 0.55 0.95 1.02 1.66 0.77 



 

ATP-γS is mixed with either buffer (control, red lines), MEK1 (orange lines), MEK1 with an excess of the 

PD325089 allosteric inhibitor (light blue lines), or MEK1 with an excess of the U0126 allosteric inhibitor 

(orange lines). Concentration of each nucleotide is measured right after mixing (axis label 0), or after 1, 2 

5 or 9 days, respectively (note that the abscissa is not to scale to save space). The vertical axis on the left 

and the right graphs represent the ratio of the ATPγ-S or ADP concentrations, respectively, over their 

initial concentrations at day 0. Note that commercially available ATP-γS contains some amount of ADP 

and therefore the ADP concentration at day 0 is not zero. 


