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Supplementary Tables and Table legends

Table S1 Binding free energies and individual energy terms of complexes for HER2 and affibodies
calculated by MM/GBSA (kcal/mol)

AE ygw AE, AGgp AGsy -TAS AGjreq Kp[1-4]
HER2/Z. -83.77+5.45 48.99+5.44 -30.05+4.93  -14.33+£0.49 36.84+5.64 -42.334£5.45 >>50 nM*
HER2/ZHER2:4 -115.47+£6.83  -115.32+£9.12  128.744£8.80 -17.53+0.80 36.75+4.83 -82.84+5.89 50 nM
HER2/Z(HER2:342) -126.77+6.63 -171.57+11.86 183.40£11.04 -19.16+£0.64 38.47+£3.55 -95.63+5.01 22 pM
AE. 4y, van der Waals contribution; AE,., electrostatic contribution; AGgg, the polar contribution
of desolvation; AGsa, nonpolar contribution of desolvation; -TAS, the conformational entropy at
temperature T; AGprq, the total binding free energy; Kp, dissociation equilibrium constant.
®So far, there is no reported K for HER2/Z,, in the literatures because Z, does not bind to HER2
specifically. The affibody ZHER2:4 was screened and obtained based on Z,; by phage display
technology [1]. Therefore, wild type Z,; should have a much higher Kp (>>50 nM) for its binding
to HER?2 protein.
Table S2 Binding free energies and individual energy terms of HER2 with pep27 and its mutations
calculated by MM/GBSA (kcal/mol)
AE 4w AE. AGgp AGsp -TAS AGipreq
HER2/pep27 -100.49+6.63 -275.80+14.03 274.42+13.08 -15.08+0.75  40.93+£5.01  -76.02+5.79
HER2/pep27-3E -57.32+6.08 -253.47+17.46 248.92+16.83 -10.36+0.98  34.57+4.85  -37.66+5.49
HER2/pep27-10W -69.64+5.97 -246.80+17.45 243.13+15.75 -10.74+0.82  36.23+3.92  -47.83+4.98
HER2/pep27-11Y -83.86+5.98 -286.80+14.95 283.22+14.22 -13.52+0.80  38.19+£5.11 -62.77+5.56
HER2/pep27-22M -81.12+6.53 -262.00+7.80 258.84+7.03 -12.37+0.63  38.84+4.86  -57.81+5.54
HER2/pep27-24M -115.95+8.93 -249.33+11.45 252.18+12.31 -17.25+£1.29  39.25+490  -91.1+6.59
HER2/pep27-27TM -74.39+7.12 -288.77+£10.99 284.50+10.26 -10.98+0.77  36.70+4.67  -52.94+5.88
HER2/pep27-27N -97.94+7.06 -314.37+12.43 311.02+10.94 -15.224+0.71  37.95+£5.13  -78.56+6.04
HER2/pep27-27R -100.86+5.55 -365.66+13.22 361.93+12.31 -15.74+0.50  38.42+4.68  -81.9+£5.18

AFE,4w, van der Waals contribution; AFE,., electrostatic contribution; AGgg, the polar contribution
of desolvation; AGs,, nonpolar contribution of desolvation; -TAS, the conformational entropy at

temperature 7; AGpq, the total binding free energy.



Table S3. Comparison of molecular weights of pep27, pep27-24M and ZHER2:4 as well as their
kinetic parameters of binding to HER2.

Peptide Myw (kDa) Kp® (nM) k> M's™ ke (s
ZHER2:4 [4] 8.7 ~50 ~1.8x10° ~9.9x 107

pep27 3 ~346 ~3.1 x 10* ~10.7 x 107
pep27-24M 3 ~293 ~4.11 % 10* ~12.1 %107

“Dissociation equilibrium constant. "Association rate constant. “Dissociation rate constant.

My, molecular weight.



Supplementary Figures and Figure legends
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Figure S1. Root-mean-square deviation (rmsd) of backbone atoms of structures in MD trajectories

from the starting structures for the three complexes (A) and their ligands (B).



pep27 NKFNKGMRGYWGALGGGNGKRGIRGYD
pep27-3E NKENKGMRGYWGALGGGNGKRGIRGYD
pep27-10W NKFNKGMRGWWGALGGGNGKRGIRGYD
pep27-11Y NKFNKGMRGYYGALGGGNGKRGIRGYD
pep27-22M NKFNKGMRGYWGALGGGNGKRMIRGYD
pep27-24M NKFNKGMRGYWGALGGGNGKRGIMGYD
pep27-27TM NKFNKGMRGYWGALGGGNGKRGIRGYM
pep27-27N NKFNKGMRGYWGALGGGNGKRGIRGYN
pep27-27R NKFNKGMRGYWGALGGGNGKRGIRGYR

Figure S2. Alignment of the sequence of pep27 and the single mutated sequences.



pep27 pep27-24M

FITC Merged FITC  Merged

A R
SKBR3 :

= -
MCF-7 s -
MDA—MB-231. P
) .
N . 4

Figure S3. Immunocytochemistry analysis of FITC labeled peptides binding to HER2 in cell lines
with HER2 high (SKBR3), medium (MCF-7 and MDA-MB-231), and low (468 and 293A)
expression. Both peptides showed significant fluorescence signals in SKBR3 cell membrane
(A-D), weak signals in MCF-7 and MDA-MB-231 cells (E-L) but no signals in 468 and 293A
cells (M-T). The Hoechst (blue), FITC (green) and Bright field are merged in panels.
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