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Figure S1 Overlay of the GPC curves (reflective index signal) of the (PN-g-PBLGy)x.
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Figure S2 Overlay of the GPC curves (reflective index signal) of the (PN-g-PBLGg34) 23-7-PNsg

and (PN-g-PBLG91)23-7"-PN58.
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Figure S3 Overlay of the GPC curves (reflective index signal) of the (PN-g-PBLG7¢)s-7-PNgo,
(PN-g-PBLGy7)s-7-PNgo and (PN-g-PBLG19)s-7-PN.



TFA induced helix-to-coil transitions studies for PBLG-containing polymers (Figure S4-
S18). Solvent induced helix-coil transition studies were carried out on a Bruker DRX 500 MHz
spectrometer, using premeasured compositions of TFA-d and CDCIl; as the solvent. In the
studies, at least 2 % TFA-d has been added into the solution to prevent the potential aggregation
of PBLG chains to form helix bundles. We adapted the method from Goodman and Marborough'
to follow TFA-d induced helix-coil transition of PBLGs. The following figures show
representative spectra of PBLG containing macromolecules at different solvent compositions at
298 K. The chemical shifts at 4.0 ppm and 4.6 ppm are used to identify the a-helix and random
coil structures, respectively. The fraction of a-CH existing in a-helix structure was used to
calculate the helical contents of PBLGs at a given solvent composition. On increasing the
volume fraction of TFA in the CDCI3/TFA-d mixture, the o-helix conformation in homo-PBLGs
diminishes and eventually disappears, as can be seen from the reduced intensity of a-CH peak at
4.0 ppm. This solvent induced helix-coil transition is more apparent when plotting the helix
contents of PBLGs as a function of volume fraction of TFA added in the solution.
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Figure S4 '"H NMR spectra of TFA induced helix-to-coil transition of PBLGs; in TFA-d/CDCl;
mixture. The concentration of Glu residues is 0.01M.
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Figure S5 '"H NMR spectra of TFA induced helix-to-coil transition of PBLGg;in TFA-d/CDCl;
mixture. The concentration of Glu residues is 0.01M.
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Figure S6 '"H NMR spectra of TFA induced helix-to-coil transition of PBLG 49 in TFA-d/CDCl3
mixture. The concentration of Glu residues is 0.01M.
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Figure S7 '"H NMR spectra of TFA induced helix-to-coil transition of PBLG,s-b-PBLG;s in
TFA-d/CDCl; mixture. The concentration of Glu residues is 0.01M.
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Figure S8 '"H NMR spectra of TFA induced helix-to-coil transition of PBLG4;-b-PBLGy; in
TFA-d/CDCl; mixture. The concentration of Glu residues is 0.01M.
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Figure S9 'H NMR spectra of TFA induced helix-to-coil transition of (PN-g-PBLGs3;)sin TFA-
d/CDCls mixture. The concentration of Glu residues is 0.01 M.
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Figure S10 '"H NMR spectra of TFA induced helix-to-coil transition of (PN-g-PBLGs);7 in
TFA-d/CDCl; mixture. The concentration of Glu residues is 0.01M.
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Figure S11 'H NMR spectra of TFA induced helix-to-coil transition of (PN-g-PBLGg4);s in
TFA-d/CDCl; mixture. The concentration of Glu residues is 0.01M.
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Figure S12 "H NMR spectra of TFA induced helix-to-coil transition of (PN-g-PBLG45);5 in
TFA-d/CDCl; mixture. The concentration of Glu residues is 0.01M.
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Figure S13 '"H NMR spectra of TFA induced helix-to-coil transition of (PN-g-PBLGjs¢);s in
TFA-d/CDCl; mixture. The concentration of Glu residues is 0.01 M.
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Figure S14 "H NMR spectra of TFA induced helix-to-coil transition of (PN-g-PBLGg34)23-7-PNsg
in TFA-d/CDCl; mixture. The concentration of Glu residues is 0.01M.
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Figure S15 "H NMR spectra of TFA induced helix-to-coil transition of (PN-g-PBLGy;)»3-7-PNsg
in TFA-d/CDCl; mixture. The concentration of Glu residues is 0.01M.
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Figure S16 '"H NMR spectra of TFA induced helix-to-coil transition of (PN-g-PBLG7)s-7-PNgo

in TFA-d/CDCIl; mixture. The concentration of Glu residues is 0.01M.
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Figure S17 'H NMR spectra of TFA induced helix-to-coil transition of (PN-g-PBLGo7)s-7-PNg
in TFA-d/CDCl; mixture. The concentration of Glu residues is 0.01 M.
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Figure S18 "H NMR spectra of TFA induced helix-to-coil transition of (PN-g-PBLG 9)s-7-PNgo

in TFA-d/CDCIl; mixture. The concentration of Glu residues is 0.01 M.
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NOESY study of different polymers (Figure S19-S22). Polymers for NOESY experiments
were dissolved in 98:2 d-CDCl;:d-TFA and sealed in NMR tubes to prevent solvent evaporation.
2D NOESY experiments were performed on a Bruke DRX-500 MHz spectrometer with the
(1/2)-t1-(7/2)- T~ (7/2)-t, pulse sequence. 2048K spectra were acquired with a sweep width of
6510 Hz in each dimension. The 7z/2 pulse width was 8.4 us, 7, was 100 ms, and the delay
between acquisitions was 2 s.
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Figure S19. The NOESY spectrum of (PN-g-PBLG 45),5 obtained by using the (7/2)-t;-(n/2)- 7~
(7/2)-t; pulse sequence.
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Figure S20. The NOESY spectrum of (PN-g-PBLG76)s-7-PNgo obtained by using the (7/2)-¢;-
(7/2)-t-(7/2)-t, pulse sequence.
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Figure S21. The NOESY spectrum of (PN-g-PBLG9)s-7-PNgy obtained by using the (7/2)-¢;-
(7/2)-t-(7/2)-t, pulse sequence.
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Figure S22. The NOESY spectrum of (PN-g-PBLGy ),3-7-PNsg obtained by using the (7/2)-¢;-
(7/2)-t-(7/2)-t, pulse sequence.
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TFA induced helix-to-coil transition studies for PZLL-containing polymers (Figure S23-
S31). The experimental procedure is the same as described for the study on PBLG-containing
polymers.
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Figure S23 '"H NMR spectra of TFA induced helix-to-coil transition of PZLL47 in TFA-d/CDCl;
mixture. The concentration of Lys residues is 0.01M.
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Figure S24 '"H NMR spectra of TFA induced helix-to-coil transition of PZLLe; in TFA-d/CDCl;
mixture. The concentration of Lys residues is 0.01M.
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Figure S25 '"H NMR spectra of TFA induced helix-to-coil transition of PZLL;3s in TFA-
d/CDCl5 mixture. The concentration of Lys residues is 0.01M.
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Figure S26 '"H NMR spectra of TFA induced helix-to-coil transition of (PN-g-PZLLs)o in TFA-
d/CDCl; mixture. The concentration of residues is 0.01 M.
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Figure S27 '"H NMR spectra of TFA induced helix-to-coil transition of (PN-g-PZLLs7);0 in

TFA-d/CDCl; mixture. The concentration of residues is 0.01 M.
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Figure S28 'H NMR spectra of TFA induced helix-to-coil transition of (PN-g-PZLL¢7)10 in
TFA-d/CDCl; mixture. The concentration of residues is 0.01M.
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Figure S29 'H NMR spectra of TFA induced helix-to-coil transition of (PN-g-PZLL7o)o in TFA-
d/CDCIl; mixture. The concentration of residues is 0.01M.
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Figure S30 '"H NMR spectra of TFA induced helix-to-coil transition of (PN-g-PZLLos)o in
TFA-d/CDCl; mixture. The concentration of residues is 0.01M.
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Figure S31 '"H NMR spectra of TFA induced helix-to-coil transition of (PN-g-PZLL2);0 in
TFA-d/CDCl; mixture. The concentration of residues is 0.01M.
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NOESY study of PZLL-containing polymers (S32-38). The experimental procedure is the
same as described for the studies on PBLG-containing polymers.

ppm

Figure S32. The NOESY spectrum of PZLLy; obtained by using the (7/2)-t;-(7/2)- t,-(7/2)-t2
pulse sequence.
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Figure S33. The NOESY spectrum of (PN-g-PZLLsg)9 obtained by using the (7/2)-t;-(n/2)- 7~
(m/2)-t, pulse sequence.
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Figure S34. The NOESY spectrum of (PN-g-PZLLs7),¢ obtained by using the (7/2)-t;-(7/2)- 7~
(7/2)-t; pulse sequence.
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Figure S35. The NOESY spectrum of (PN-g-PZLL¢7),¢ obtained by using the (7/2)-t;-(7/2)- 7~
(r/2)-t, pulse sequence.

36



a c,d e
i f
ppm

s L
& | 0 @
@ 0 CASG
Fa
- c o B
2 e @6
V4
‘
f-h  (c&d&e)-h |
gﬁ 0 0 .
“ 0 o
8 5 4 3 2 1

Figure S36. The NOESY spectrum of (PN-g-PZLL7)y obtained by using the (7/2)-t;-(7/2)- 7~

(r/2)-t, pulse sequence.
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Figure S37. The NOESY spectrum of (PN-g-PZLLys);¢ obtained by using the (7/2)-t;-(7/2)- 7y~
(m/2)-t, pulse sequence.
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Figure S38. The NOESY spectrum of (PN-g-PZLL35)10 obtained by using the (7/2)-t;-(7/2)- 7~
(r/2)-t, pulse sequence.
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Table S1 The normalized intensities of specific cross peaks in NOESY spectra obtained from the
brush-like polymers with different grafted PBLG lengths and grafting densities. The intensity of
the cross peak arising from the resonances between a-proton and B- & y-protons were used for
the normalization.

DP of Sgrafted— Vf—e Vf—a Vf— d&c Ve—a Ve—d&c
grafted /
peLe /Va—d&c /Va— d&c /Va—d&c /Va—d&c /Va—d&c

PBLG  Spac

(PN-g-PBLGsg);, 50 0.82 009 004 020 005 026
(PN-g-PBLGy45) 15 145 0.54 061 014 095 0.5 0.68
(PN-g-PBLGq,),5-r-Pnsg 91 0.65 025 008 046 0.2 0.0
(PN-g-PBLG,¢)s-r-Pngy 76 0.92 003 002 009 002 012
(PN-g-PBLG,1o)sT-Png 119 0.77 017 005 035 0.06 0.30
PBLGs, 51 1.00 002 001 005 002 0.08
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Scheme S1. Controlled NCA polymerizations of PZLL and PN-g-PZLL
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Appendix. A Mathematica® file (apparent cooperativity.nb) is attached in the end of the SI. It
shows how the apparent cooperativity (S) and the number of residues () are correlated, based on
Zimm-Bragg’s model’.
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Appendix: Apparent Cooperativity.nb | This Mathematica file uses Zimm-Bragg model to derive the apparent coopertivity (S)
as a function of the number of residues (n) and the helix parameter o, by taking the partial derivative of fractional helicity (6)
with respect to s at the midpoint of the helix-coil transition, at which s has a critical value of unity. The dependence of Son n is
then evaluated at 0=0.0001 (a resonable value for PBLG in the environmental conditions used in the study).

ClearAll[e, s, o, A1, A2,n, S, q, f]

AL 2= ((L+S) +((L-5)"2+4%x0%xs)”0.5) x0.5

A2 1= ((1+8) - ((L-S)"2+4%0%xs)”0.5) 0.5

q:= (A1M"N+1) * (1-22) =227 (N+1) » (1-21)) / (A1 -2a2)
6:=s/(nxq) *xD[q, S]
S =Simplify[D[e, s]]
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(0.5-0.55+0.5 (1-2s+s%+4s0) 1+s+ (1—28+82+4So>0'5)n_

0.25

1+ (1. —1.S—2-U)/ (l—23+32+430)0'5)

(1+S+ (l—2$+82+480>0'5)1+n

0.5 (1+n)

1+ (1. —1-3—2_0)/ (1‘23+32+4SO>0'5)
(1+S— (1—23+s2+450)0.5)” (170.5 (1+3+ (1:8%:s (—2+4o>)°'5))) .

(0.5n (-1.+1.5+2.0) (0-5 (0.5-0.55:0.5 (1-25+5%+450)"")
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f[n_] = Simplify[S]
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o =0.0001
Plot[f[n], {n, O, 200}, PlotRange -» Automatic]
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