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1. Materials

All reagents and solvents were commercially available and used as received unless
otherwise specified purification. 5(6)-Carboxyfluorescein (CF) was purchased from
Adamas Reagent Co. Ltd. Egg yolk phosphatidylcholine (EYPC) was purchased from
Avanti Polar Lipids, Inc. Nonaarginine (Arg9) was purchased from Biosynthan. 1,6-
Diphenyl-1,3,5-hexatriene (DPH) was purchased from Sigma-Aldrich, Inc. a-Poly-L-
lysine (polyLys, degree of polymerization = 33) was purchased from Ark Pharm, Inc.
Histones were purchased from Shanghai Yuanye Bio-Technology Co. Ltd. Two
tripeptides (Ac-GKG-NH, and Ac-GRG-NH,) were purchased from GL Biochem Ltd,
and obtained in > 95 % purity as confirmed by HPLC and MS by the supplier. p-
Sulfonatocalix[4]arene (sCx4),! p-sulfonatocalix[4]arene tetrahexyl ether (sCx4-6C),>
p-sulfonatocalix[4]arene tetradodecyl ether (sCx4-12C), p-sulfonatocalix[5]arene
pentaisohexyl ether (sCx5-6C),? p-sulfonatocalix[6]arene hexahexyl ether (sCx6-6C),*
and p-sulfonatocalix[8]arene octahexyl ether (sCx8-6C)>° were synthesized as
reported. The synthetic methods of p-carboxycalix[5]arene pentaisohexyl ether (cCx5-
6C) and p-phosphinocalix[5]arene pentaisohexyl ether (pCx5-6C) will be introduced in

detail in section 3 (Schemes S1 and S2).

2. Instruments

'H and '*C nuclear magnetic resonance (NMR) data were recorded on a Bruker
AV400 spectrometer or a Zhongke-Niujin BIXI-I 400 spectrometer. Mass spectrum
was performed on a Varian ProMALDI and Bruker Daltonics AutoflexIIl LRF200-CID
spectrometer. The sample solutions for dynamic light scattering (DLS) were examined
on a laser light scattering spectrometer (NanoBrook 173plus) equipped with a digital
correlator at 659 nm at a scattering angle of 90°. The kinetic fluorescence traces and
the fluorescence anisotropy were recorded in a conventional quartz cell (light path 10
mm) on a Varian Cary Eclipse spectrometer equipped with a Varian Automated
Polarization accessory and a Varian Cary single-cell peltier accessory to control

temperature and provide magnetic stirring.
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3. Synthesis and characterization of calixarenes

3.1 Structures of calixarenes

a) b) c) d)
SO3Na SosNa SO3Na SO3Na
OH /4 o /4 o /4 o /5
e) f) g) h)
SO;3;Na SO;Na COOH _P93H2
fo) 6 o 8 fo) 5 5

Figure S1. Chemical structures of a) sCx4, b) sCx4-6C, ¢) sCx4-12C, d) sCx5-6C, e) sCx6-6C, f)

sCx8-6C, g) cCx5-6C, h) pCx5-6C.

3.2 Synthesis of ¢Cx5-6C

.-

g t-BuLi/-78 °C >
5 €0, (-78°C > rit.)

2 cCx5-6C

Scheme S1. Synthesis route of cCx5-6C.
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cCx5-6C was synthesized as follows. Mixture of 1 (0.40 g, 0.43 mmol), K,CO;
(1.8 g, 13 mmol), and 1-bromo-4-methylpentane (1.28 mL, 8.6 mmol) in dry
acetonitrile (30 mL) was stirred for 20 h at 65 °C. After cooling, the mixture was
filtered, and the solid was washed with 80 mL chloroform. The combined filtrate was
washed with dilute HCI, saturated brine and water and evaporated to dryness. The
residue was stirred for 30 min in 30 mL of methanol. A pale yellow powder was
obtained after filtration. The powder was dissolved in a minimum amount of
dichloromethane and precipitated upon addition of methanol (20 mL). White powder 2
was obtained. To a solution of 500 mg (0.371 mmol) of 2 in 25 mL tetrahydrofuran
(THF) under argon, 4.0 mL of t-butyl lithium (1.6 M, 6.4 mmol) dripped within 45 min
at —78 °C under argon. The reaction mixture was stirred for 30 min, and then naturally
heated up to —50 °C, and then kept for 3.5 h. An excess of CO, gas dried over P05 was
bubbled through the mixture while the cooling was removed. After reaching room
temperature, the mixture was quenched with water (10 mL) and acidified with 6 M HCI,
and the pH was adjusted to 3-4. Using a separatory funnel, the aqueous phase was
extracted three times with chloroform. All organic phase was then evaporated under
vacuum. The precipitate was recrystallized from THF/acetone. White cCx5-6C was
obtained. The characterization results of cCx5-6C are indicated as follows: 'H NMR
(400 MHz, tetrahydrofuran-dg, 0): 7.64 (s, 10H; Ar-H), 4.59 (d, J = 14.17 Hz, 5H; Ar-
CH,-Ar), 3.85 (t, J = 7.32 Hz, 10H; Ar-O-CH,), 3.46 (d, J = 14.32 Hz, 5H; Ar-CH,-
Ar), 1.94 (m, 10H; O-CH,-CH,), 1.64 (m, SH; CH-(CH3),), 1.35 (m, 10H; CH,-CH-
(CH3),), 0.96 (d, J = 6.56 Hz, 30H; CH;). *C NMR (100 MHz, tetrahydrofuran-ds, o):
167.49, 159.48, 134.39, 131.25, 126.56, 74.67, 35.90, 30.67, 28.98, 28.90, 23.01. Mass
spectrum (MALDI-TOF) m/z: [M + Li]* caled. for C;0HgO;5Li* 1177.6435, found
1177.6577; [M + Na]* calcd. for C;0HgyO;sNa* 1193.6172, found 1193.6175; [M + K]*
caled. for C70HgpO,5K* 1209.5912, found 1209.5918.
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Figure S2. a) '"H NMR spectrum of ¢cCx5-6C in tetrahydrofuran-dg, 400 MHz, 25 °C; b) 3C NMR
spectrum of cCx5-6C in tetrahydrofuran-dg, 100 MHz, 25 °C; ¢) Mass spectrum (MALDI-TOF) of

cCx5-6C.

3.3 Synthesis pCx5-6C

o
EtO. ! _OEt
P

P(OEt)3, NiCl,

¢ -cn

MesSiBr
CH;CN

3 pCx5-6C

Scheme S2. Synthesis route of pCx5-6C.
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pCx5-6C was synthesized as follows. Compound 2 (1.076 g, 0.799 mmol),
P(OEt); (1.36 mL, 7.88 mmol), NiCl, (103.6 mg, 0.810 mmol) were added into
benzonitrile (8.0 mL) and reacted for 3 h. The reaction result was monitored by thin
layer chromatography with a ratio of CH,Cl, : CH;0H = 20 : 1, and it was found that
four points including the raw material were included. The product then ran on an
alkaline pillar chromatography, and the final forth point which was compound 3 was
collected. Compound 3 (249.67 mg, 0.153 mmol), Me;SiBr (0.40 mL, 3.06 mmol) and
chromatographically pure CH3CN (2.3 mL) were added to the reaction flask and
refluxed for 16 h. After the reaction, the solvent was rotary evaporated. After washing
with CH;CN (4.0 mL) + H,O (0.200 mL), a solid which was pCx5-6C (145 mg)
precipitated out. The characterization results of pCx5-6C are indicated as follows: 'H
NMR (400 MHz, CD;0D, 9): 7.45 (d,J=13.61 Hz, 10H; Ar-H), 4.64 (d,J=14.11 Hz,
SH; Ar-CH,-Ar), 3.90 (t, J = 7.38 Hz, 10H; Ar-O-CH,), 3.50 (d, J = 14.23 Hz, 5H; Ar-
CH,-Ar), 1.96 (m, 10H; O-CH,-CH,), 1.65 (m, SH; CH-(CH3),), 1.39 (m, 10H; CH,-
CH-(CHj3;),), 0.98 (d, J=6.64 Hz, 30H; CH;). 3*C NMR (100 MHz, CD;0D, 9): 159.51,
135.49, 133.01, 128.35, 126.49, 75.54, 36.44, 30.88, 29.40, 23.28. Mass spectrum
(MALDI-TOF) m/z: [M + H]J* calcd. CgsHosO,0Ps™ 1351.51, found 1351.42.
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Figure S3. a) "H NMR spectrum of pCx5-6C in CD;0D, 400 MHz, 25 °C; b) 3C NMR spectrum

of pCx5-6C in CD;0D, 100 MHz, 25 °C; ¢) Mass spectrum (MALDI-TOF) of pCx5-6C.
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3.4 'TH NMR of sCx4, sCx4-6C, sCx4-12C, sCx5-6C, sCx6-6C, and

sCx8-6C
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Figure S4. '"H NMR spectrum (400 MHz, 25 °C) of a) sCx4 in D,0, b) sCx4-6C in DMSO-ds, ¢)
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4. Method

All mean values from fluorescence anisotropy and fluorescence titrations were
measured from at least two experiments and errors were given as standard deviation

(£10). Data are presented as mean + s.d..
4.1 Preparation of large unilamellar vesicles

EYPC large unilamellar vesicles (EYPC-LUVs): EYPC in chloroform (0.500 mL
25.0 mg/mL) was dried in a stream of nitrogen and then dried in vacuo overnight. The
lipid film was rehydrated with 0.500 mL 10 mM HEPES, pH 7.4 by agitation at room
temperature for 30 min. The suspension was subjected to 5 freeze-thaw cycles and 15
extrusions through a polycarbonate membrane (pore size = 100 nm). Vesicle size was
confirmed by DLS. Phospholipid concentration was determined by Stewart assay.°

CF-encapsulated EYPC-LUVs (EYPC-LUVs>CF): EYPC in chloroform (0.500
mL 25.0 mg/mL) was dried in a stream of nitrogen and then dried in vacuo overnight.
The lipid film was rehydrated with 0.500 mL 10 mM HEPES, 50 mM CF, pH 7.4 by
agitation at room temperature for 30 min. The suspension was subjected to 5 freeze-
thaw cycles and 15 extrusions through a polycarbonate membrane (pore size = 100 nm).
Extravesicular components were removed by size exclusion chromatography (NAP-25
column) with 10 mM HEPES, 107 mM NaCl, pH 7.4. Vesicle size was confirmed by

DLS. Phospholipid concentration was determined by Stewart assay.°

4.2 Fluorescence anisotropy measurements

DPH loaded vesicle solutions were prepared by the following method. The
solutions of DPH in chloroform were dried in vacuo. Then a certain amount of EYPC-
LUVs solution, HEPES (10 mM, pH 7.4) buffer and a series of concentrations of
calixarenes were added until got a mixed solution with 50.0 uM EYPC-LUVs, 1 uM
DPH and expected concentration of calixarenes. The samples were sonicated at 80 °C
for 60 min, subsequently cooled to room temperature. The samples were excited with

vertically polarized light (360 nm), and emission intensities both perpendicular and
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parallel to the excitation light were recorded at 430 nm.
4.3 Transport assays

CF assay: The CF assay relies on high local concentrations of CF inside the
vesicle such that the fluorescence is quenched.” The translocation of CF to the outside
of vesicle leads to dilution of the CF. Consequently, quenching no longer applies and
the transport activity is signaled as fluorescence recovery. The experiment operation is
as follows: the EYPC-LUVsDCEF stock solution was diluted with 10 mM HEPES, 107
mM NaCl, pH 7.4 to 10.0 uM in a quartz cuvette and the time-dependent change in the
fluorescence intensity, /;, was monitored (Aex = 492 nm, A, = 517 nm) during addition
of <£20.0 pL activator in DMSO at 60 s, < 10.0 uL peptide in water at 120 s and 60.0
pL 1.2 % (wt/vol) Triton X-100 (TX-100) in water (for vesicle lysis and calibration) at
600 s. Time courses of /; were normalized to fractional intensities, /¢, using the equation
(1), where [ = I; before peptides addition and I, = /; after lysis. For Hill analysis, /¢
before lysis was defined as transmembrane activity, Y, and plotted against
concentrations of activator, ¢, and fitted to the Hill equation (equation (2)) to afford the
transmembrane activity in absence of activator, Y, the maximal transmembrane
activity, Y., the effective concentration needed to reach Yp,./2, ECso, and the Hill
coefficient, n. The activation efficiency, E, was defined in equation (3) to reflect Y.«
and ECs, simultaneously . pECs, is the negative logarithm of £Cs and fis an arbitrary

scaling factor set to 20.6 in this study.

I = ———#(1)
00 0
Ymax_YO
Y=Y, + #(2)
EC;,
1 n
=)
pECg,
E = Ymax X f #(3)

Screening appropriate concentrations of Arg9 and polyLys as peptides: The

purpose of this work is to effectively transport by calixarenes. Therefore, we firstly
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fixed the concentration of calixarenes, and screened out the appropriate concentration
of Arg9 or polyLys. Then we fixed the Arg9 or polyLys at the appropriate concentration
and studied the transport efficiency activated by calixarenes. To screen the appropriate
Arg9 or polyLys concentration, the concentration of the calixarene was fixed (0.200
uM) and the transport activities were monitored as a function of concentration of Arg9
or polyLys. The Arg9 or polyLys concentration, at which most calixarenes obtained a
high Y value, was chosen as the appropriate concentration and used for the subsequent

experiments.
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5. Supporting results

5.1 DLS measurement
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Figure S§5. DLS data of the EYPC-LUVs>CF in 10 mM HEPES buffer (pH = 7.4, [EYPC-

LUVsoCF] = 10.0 uM).

5.2 Results of CF assays
a) b)
iy 1.2{——0.700 nm 3.50 nM = 1.2{—o.700nm 3.50 nM
p ——7.00nM ——14.0 nM p ——7.00nM ——14.0nM
‘;1.0'—35.0nM ——70.0 nM ‘;1.0-—35.0nM ——70.0 nM
= ——140nM ——350 nM T._ = ——140nM  ——350 nMyy
3 0.8 TX-100 3081 Mx-100
kol ©
£0.6-
-
8 0.47200n
& Cx4-6
02"
§ 0.0 ] T T rg T T T
0 2 4 6 8 10 12 12
Time (min)
c) d)
5121 —1s0nm—350nm S51.2{—140nm——350nm
\ﬂi,] 0 ——70.0 nM 140 nM 59.’1 0 —70.0nM 140 nM
o U —— 350 nMm e 1——350 nM
3081 TX-100 30.8- TX-100
(] 12
<€ 0.6 £0.64
-
N 0412000 NO41 000
£ 0.2 argo € 0.2 scxaec Are®
g 0.0 T T T T T § 0.0 l fpr T T T T
0 2 4 6 8 10 12 0 2 4 6 8 10 12
Time (min) Time (min)

S14



5 1.2{—350nm——7.00nM

© —14.0 nM 35.0 nM

~1.04——70.0nM—— 140 nM

= ——— 350 nM TX-100

%0.8-

£0.6-

_g 04

20.2-

2 0.0 S

0 2 4 6 8 10 12
Time (min)

g)

5 1.2{—700nM——350 nM

© — 700 NnM

2:1.0-

3 0.8-

Q

£0.6-

1] p

§0'4 200 nM

£ 0.2 sCx4 Argg TX-1$\

20.0 ./ S —

0 2 4 6 8 10 12
Time (min)

) 10
0'9_ = sCx4-6C (200 nM)

771 o sCx5-6C (200 nM)

2081 1 scxe-6C (200 M) @

Z0.7] v scxs6c(200nM) . ° I

006' L]

< .

§0.5-

5041 .

503 . ]

< 0.2 @

0.1 | : .

0.04 ° r -
0.001  0.01 0.1
[Arg9] (uM)

k) 0.7 -
T = scxa (200 nm) 2
0.64 * sCx4-6C (200 nM)

505 4 sCx4-12C (200 nM)

= U

204! .

$0.34 ‘

0 .

£ 0.24 L.

© :

w041
0.0 a Y

0.001  0.01 ol

[Arg9] (uM)

S15

——0.700 nM 3.50 nM
——7.00nM ——14.0 nM
~———350nM ——70.0 nM
——140nM —— 350 nM

TX-100

——70.0 nM
——700 nM

350 nM

1 200 nM
|sCx4-12C

-1
o TX-100

|

N

)

6
Time (min)

10

£

12

0.81
EOT-
= 0.6
205
© 0.4
c
S0.31
© 0.2
0.1

= cCx5-6C (200 nM)
«  pCx5-6C (200 nM)

’ L]
4 SCx5-6C (200 nM) * = .

0.01

0

0.01 0.1

[Arg9] (uM)

0.001



Figure S6. Dependence of transport activities on concentration of Arg9. Changes in fractional CF
emission intensity (Aex = 492 nm, A, = 517 nm) were monitored in real time upon addition of 200
nM a) sCx4-6C, b) sCx5-6C, c) sCx6-6C, d) sCx8-6C, e) cCx5-6C, f) pCx5-6C, g) sCx4 and h)
sCx4-12C, varying concentrations of Arg9, and TX-100 (for calibration) to 10.0 uM EYPC-
LUVs>CF in 10 mM HEPES, 107 mM NaCl, pH 7.4, 25 °C. i) Activation efficiencies of sCx4-6C,
sCx5-6C, sCx6-6C and sCx8-6C by varying concentrations of Arg9. j) Activation efficiencies of
sCx5-6C, cCx5-6C and pCx5-6C by varying concentrations of Arg9. k) Activation efficiencies of
sCx4, sCx4-6C and sCx4-12C by varying concentrations of Arg9. The selected Arg9 concentration

(0.350 uM) is marked in red circles.

a) b)
~=1.0{—25.0nm 125 nM # = 1.0{—250nMm 50.0 nM
§ — 250 :M " ﬁ —125 nnM ——250 nnM
0.8 S0~ TX-100
= =
E; 0.6 § 0.6 -
£ £
EOA-zoonM §04-200n
= TX-100 =
g 0.2 4sCx4-6C BaIYLYE \ E 0.2 4sCx5-6
5 5 polyLys
=z 0.0 M Z 0.0 {==
0 2 4 6 8 10 12 0 2 4 6 8 10 12
Time (min) Time (min)
c) d)
= 1.0{—25.0nm 125 nM Pﬂ = 1.0{—25.0nm 125 nM W
% — 250 nnM 750 :M 3 — 250 nnM 750 :M
0.8 :;0.8-
= =
E; 0.6 § 0.6 -
£ £
2 0.4 - 3 0.4 - TX-100
N 200 nM N 200 nM \
® (.2 {sCx6-6C TX-100 ® 0.2 {sCx8-6C
£ polyLys \ = polyLy:
5 5
= 0.0 g_l—.———- = 0.0 o
0 2 4 6 8 10 12 0 2 4 6 8 10 12
Time (min) Time (min)

S16



e)
51.0{—250nm 50.0 nM rlﬁ
§ ——125 nnM ——250 nnM
:;0.8-
‘»
E; 0.6
£ TX-100
0.4+
N 200 nM
®@ (.2 {cCx5-6
% polyLys
= 0.0 «—L—F

0 2 4 6 8 10 12

Time (min)

9)
5 1.0{—250nM——125nM rhd
p —— 250 nM
:;0.8-
‘»
© 0.6-
£
0.4+
N 200 nM
g 0.2 sisx4 Bl TX-‘Q
200

0 2 4 6 8 10 12

Time (min)
i) A
064 = scxasc200nm .
¢ sCx5-6C (200 nM)
20.54 + scxescoonmye | ° .
= v sCx8-6C (200 nM)
E 0.4 .
® 0.3+
&
'§0.2- e .
i 0.1+
0.0 2 i1 3
0.01 0.1 1
[polyLys] (uM)

<) 0.4

o
w

Fractional Activity
o o
- N

o
o

sCx4 (200 nM)
$Cx4-6C (200 nM)
sCx4-12C (200 nM)

> e

0.01

[polyLys]

=

A
(uM)

f)
5 1.0]—250nm——50.0nM
p ——125nM 250 nM
30.8_ TX'100
‘w
E; 0.6 -
£
3 0.4 -
N
g 0.2 polyLys
20.0
0 2 4 6 8 10 12
Time (min)
h)
= 1.0{—25.0nm 125 nM s
3 — 250 n"M )
:;0.8-
‘w
E; 0.6 -
£
© 0.4 -
_g 200 nM
© 02 | sCx4-12C TX-100
E l /ponLys \
2 0.0
0 2 4 6 10 12
Time (min)
)
0.7 = scxsec(zoonm) , [,
+ cCx5-6C (200 nM) -
20.61 » pcx56C (200 nM) , .
= i .
g 0.5
E 04 .
S 0.3 .
©0.2 : .
w
0.1 -
0.0 . , A
0.001 0.01 0.1
[polyLys] (nM)

S17



Figure S7. Dependence of transport activities on concentration of polyLys. Changes in fractional
CF emission intensity (Aex = 492 nm, A.,, = 517 nm) were monitored in real time upon addition of
200 nM a) sCx4-6C, b) sCx5-6C, c) sCx6-6C, d) sCx8-6C, e) cCx5-6C, f) pCx5-6C, g) sCx4, and
h) sCx4-12C, varying concentrations of polyLys, and TX-100 (for calibration) to 10.0 uM EYPC-
LUVs>CF in 10 mM HEPES, 107 mM NaCl, pH 7.4, 25 °C. i) Activation efficiencies of sCx4-6C,
sCx5-6C, sCx6-6C and sCx8-6C by varying concentrations of polyLys. j) Activation efficiencies of
sCx5-6C, cCx5-6C and pCx5-6C by varying concentrations of polyLys. k) Activation efficiencies
of sCx4, sCx4-6C and sCx4-12C by varying concentrations of polyLys. The selected polyLys

concentration (0.125 uM) is marked in red circles.
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Figure §8. Dependence of Arg9 transport activities on concentration of a) sCx4-6C, b) sCx5-6C, c)
sCx6-6C, d) sCx8-6C, e) cCx5-6C, 1) pCx5-6C, g) sCx4, and h) sCx4-12C. Changes in fractional
CF emission intensity (Aex = 492 nm, Aey, = 517 nm) were monitored in real time upon addition of
varying concentrations of calixarenes, 0.350 uM Arg9, and TX-100 (for calibration) to 10.0 uM

EYPC-LUVsoCF in 10 mM HEPES, 107 mM NaCl, pH 7.4, 25 °C.

a) b)
5 1.2{—s0.0nM——100 M 5 1.2{—100nM—s00nM
10 S0 ao0nm o €10 200m 300w
Sl — nM — n Uq4—200n n
= —1.00 pM Py —— 500 nM ——900 nM Tx_100
£20.8+ TX-100 20.8 -
Q [o]
£ £0.6-
2044
E 0.2 4sCx5-
S 125 nM polyLys
=z 0.0+
12 0 2 4 6 8 10 12

Time (min) Time (min)

S19



o 1.24—100nm 25.0 nM

p —— 50.0nM 100 nM

~1.04——200nM —— 500 nM —

= ——1.00 uM

2 0.8+

5]

£0.6-

© 0.4+

% TX-100
1sCx6-6C

E 0.2 125 nM polyLys \

o) L—ﬂ"'_”—‘—“—

z 0.0

0 2 4 6 8
Time (min)

10 12

=1.2{—250nm 100 nM
& —— 140 nM 200 nM
~1.04——300nM —— 500 nM

TX-100

cCx5-6C
£02 125 nM polyLys

0 2 4 6 8 10
Time (min)

12

5 1.2{1—o900nm
F —— 500 M

69.0 nM

{ SC%4 425 nM polyLys  TX-100

0 2 4 6 8 10
Time (min)

12

Figure §9. Dependence of polyLys transport activities on concentration of a) sCx4-6C, b) sCx5-
6C, c) sCx6-6C, d) sCx8-6C, e) cCx5-6C, f) pCx5-6C, g) sCx4, and h) sCx4-12C. Changes in
fractional CF emission intensity (Aex = 492 nm, A, = 517 nm) were monitored in real time upon

addition of varying concentrations of calixarenes, 0.125 uM polyLys, and TX-100 (for calibration)

d)
5 1.2{—10.0nM——100nM
S 4 0 —— 140 M 200 nM
> J4——300 nM r
0.8
Q
£06-
TX-100
'g 0.4 125 nM polyLys \
E 0.2 sCx8-6C,
200 bt
0 2 4 6 8 10 12
Time (min)
f)
5 1.2{—340nm 10.0 nM
& ——12.0nM 13.0 nM
~1.01——140nM 15.0 nM
= ——17.0nM——25.0nM TX-100
£ 0.84——50.0nM——100 nM
@

. ] 12
Time (min)
——9.00nM 69.0 M
—— 500 nM
sCx4-12C
j 125 nM polyLys ~ TX-100
0 2 4 6 8 10 12

Time (min)

to 10.0 uM EYPC-LUVs>CF in 10 mM HEPES, 107 mM NaCl, pH 7.4, 25 °C.

S20



5 1.0{——sCxa-6C ——sCx5-6C  givee]
E., 1 sCx6-6C sCx8-6C
- PCX5-6C

= 0.8, cCx5-6C

nsit

6.67 nM histones

Int:

ormalize

Time (min)

Figure S10. Changes in fractional CF emission intensity (Aex = 492 nm, A, = 517 nm) were
monitored in real time upon addition of 10.0 nM calixarenes at 1 min, 6.67 nM histones at 2 min,
and TX-100 (for calibration) at 10.0 min to 10.0 uM EYPC-LUVs>CF in 10 mM HEPES, 107 mM

NaCl, pH 7.4, 25 °C.

5.3 NMR results of host-guest complexation
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Figure S11. '"H NMR spectra of a) sCx5-6C, b) the complex of sCx5-6C with Ac-GKG-NH,, and
¢) Ac-GKG-NH, in D,0, 400 MHz, 25 °C. The illustration shows the chemical structure of Ac-

GKG-NH,.
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Figure S12. 2D COSY NMR spectrum of the complex of sCx5-6C with Ac-GKG-NH, in D,0,

25 °C.
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Figure S13. '"H NMR spectra of a) sCx4-6C, b) the complex of sCx4-6C with Ac-GKG-NH,, and

¢) Ac-GKG-NH; in D,0, 400 MHz, 25 °C. The illustration shows the chemical structure of Ac-

GKG-NH,.
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Figure S14. '"H NMR spectra of a) sCx5-6C, b) the complex of sCx5-6C with Ac-GRG-NH,, and
¢) Ac-GRG-NHj; in D,0, 400 MHz, 25 °C. The illustration shows the chemical structure of Ac-

GRG-NH,. The negative solvent peak is due to the phase distortion caused by water peak

suppression.

b) .
o 5 B
HoNS_NH, I * //

NH
C) Sy A
H © [ié}i o S

Sttt N

75 70 65 60 55 50 45 40 35 30 25 20 1.5 1.0 0.5 0.0
f1 (ppm)

Figure S15. '"H NMR spectra of a) sCx4-6C, b) the complex of sCx5-6C with Ac-GRG-NH,, and

¢) Ac-GRG-NHj; in D,0, 400 MHz, 25 °C. The illustration shows the chemical structure of Ac-
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GRG-NH,. The negative solvent peak is due to the phase distortion caused by water peak

suppression.

5.4 Results of fluorescence anisotropy
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Figure S16. Fluorescence anisotropies of DPH (1.00 uM) entrapped in 50.0 uM EYPC-LUVs in

the absence and presence of different concentrations of sCx4, sCx4-6C and sCx4-12C.
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