-GAP

abc
V MN
VMN

abcdefgs

ANMLREQ VAQLKQK
ANMLREQ VAQLKAQK

abcdefg

abcdefs
NSELAST
NYELAST

abcdefg
VKTLKAQ
VKTLKAQ

abcde fg
|l ARLEEK
I ARLEEK

AS-

cJun
cJunlibrary

position

Table S1. Sequences of winner peptides.
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Figure S1. Outline of the TAT Hitchhiker in vivo selection system.



(@) HBZ-ZIP/JWH-ZIP

0.04

1 & o8 ao 0 ool R
0_00: oo et e s
004

Residuals

1.0

MW,,, = 1.01 x 104

0.5 1

Absorbance at 240 nm

T T T T
6.95 7.00 7.05 7.10 715
Radius / cm

(d) cFos-ZIP/JWH-ZIP

(b) JWH-zIP
w0044
3 1 > 00090, - P
% 0.00 J945- P2 P I % B
& .
E
o
M
®
Q
g
8
[=}
2
<C
0.0 T T T T
6.95 7.00 7.05 710 715

Radius / cm

(c) HBZ-ZIP

£ 0 ! ! ! !
E MW, = 4.9 x 10°
% 05 1

g 0.0

590 59 600 605 610
Radius / cm

(e) HBZ-ZIP/cJun-ZIP

0 @ 0.04 1
@© @© . Q
x - @ 0047 . o e
10
: e | MW, = 9.7 x 10°
(=] (=} Pl
& J
© ©
3 g 057
=4 =4
8 8
2 2
£ <
00 T T T 00 T T T T
6.95 7.00 7.10 715 6.95 7.00 7.05 7.10 715
Radius / em Radius / cm
(f) cdun-ZIP (g) cFos-ZIP
@ 0044 @ 0044
g 0_00: FRRp PR R0 5 GO I % 0_00: i OORGTE .--._«.,. 'r-.. o
& -0.047 T T T T T T T T & -0.047 T T T T T T T
10 1.0
£ £ —_ 3
—_ 3 =
é MWapp—9.0X10 é MWapp 7.9x10
o™ o~
® ®
g 051 g 05
c [ =
8 8
5] <]
§ é’ M
00 T . . 00 2% ; .
695 7.00 7.05 7.10 645 6.55 6.60
Radius / cm Radius / cm

Figure S2. Analytical ultracentrifugation (AUC) of equimolar mixtures of HBZ-ZIP, JWH-ZIP and
related peptides. A 1:1 mixture of 50 uM peptides or a single peptide of 50 uM was run at 42,000 rpm
at 10°C in 10 mM HEPES containing 500mM NaCl (pH 7.4) and absorbance scans were carried out at
240 nm. AUC data for the HBZ-ZIP/JWH-ZIP mixture are best fit to a single-dispersed model with an
apparent weight-average molecular weight (MW,,,) of 10.1x10% which corresponds well to the
expected MW,,, of the heterodimer (9.8x10%). IWH-ZIP, having a high sequence similarity with cJun-
ZIP, was also suggested to form a homodimer (observed in AUC: 8.9x10%; expected as a dimer:
9.6x103), as in the case of cJun-ZIP (observed in AUC: 9.0x10%; expected as a dimer: 9.6x103). On
the other hand, MW,,, (5.2x10%) of HBZ-ZIP suggested that the peptide exists as a monomer
(theoretical molecular weight of the monomer, 4.9x103). Other expected molecular weight: cFos-
ZIP/JWH-ZIP heterodimer, 9.7x103; HBZ-ZIP/cJun-ZIP heterodimer, 9.7x103; cJun-ZIP homodimer,

9.5x103; cFos-ZIP homodimer, 9.6x103; cFos-ZIP monomer, 4.8x103.
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Figure S3. Size-exclusion chromatography with on-line light-scattering (SEC-LS) analysis of (a) an
equimolar mixtures of HBZ-ZIP and JWH-ZIP, (b) JWH-ZIP, (c) HBZ-ZIP, (d) an equimolar
mixtures of cFos-ZIP and JWH-ZIP. Expected molecular masses; HBZ-ZIP/JWH-ZIP heterodimer,
9.8 kDa; JWH homodimer, 9.6 kDa; JWH-ZIP monomer, 4.8 kDa; HBZ-ZIP homodimer, 9.9 kDa;
HBZ-ZIP monomer, 4.9 kDa; cFos-ZIP/JWH-ZIP heterodimer, 9.7 kDa. Total peptide concentration:
1 mg/mL (150 pL) ; eluent: 25 mM HEPES containing 150 mM NaCl (pH 7.4); temperature: 23°C.



(@) (b)

80 | IR il BRI AR AT A A 1 L 1
-— 1: HBZ-ZIP

60 + 14
--2: JWH-ZIP -

— 40 B % 0.8

g |\ 1+ 2 (calculated) o

o 204 o c

E —1 + 2 (observed) 2 067

> 0 k<]

S T 0.4 —=—HBZ-ZIP

S -209 o

= [V -

] 0.2+ L
-407 —— JWH-ZIP
-60- 0 ——cJun-ZIP [
-80 T T T T T T AL S L S S

190 200 210 220 230 240 250 260 20 0 20 40 60 80 100
Wavelength (nm) Temperature (°C)
(c) (d)
40 . . ‘ . . 40 . . . ‘
....... - N ——cFos-ZIP
204 cJun-ZIP i 304

== cFos-ZIP/cJun-ZIP

—HBZ-ZIP/cJun-ZIP
—cFos-ZIP/[JWH-ZIP

[0] x 10 (deg cm? dmol")
o

[6]x 10 (deg cm? dmol")
o

10+ -10-
-20+ -20
30+ -30
-40 T T T T T T -40 T T T T T T
190 200 210 220 230 240 250 260 190 200 210 220 230 240 250 260
Wavelength (nm) Wavelength (nm)

Figure §4. CD spectra and denaturation curves. (a) Complex formation of JWH-ZIP with HBZ-ZIP.
CD spectrum of the 1:1 mixture of HBZ-ZIP and JWH-ZIP (solid line, purple) was suggestive of a
significantly more stabilized helical structure than the added curves of JWH-ZIP (25 pM) and HBZ-
ZIP (25 pM) (dashed line, black). (b) Thermal denaturation curves for HBZ-ZIP (Tm=-1°C, squares,
blue), cFos-ZIP (Tm=7°C, triangles, green), cJun-ZIP (Tm=34°C, open circles, black), and JWH-ZIP
(Tm=35°C, closed circles, red). (c) CD spectra of cJun-ZIP alone (dashed line, black) and 1:1:
mixtures of cJun-ZIP with HBZ-ZIP (solid line, red). (d) CD spectra of cFos-ZIP (dashed line, black),
mixture of cFos-ZIP/cJun-ZIP (dashed dotted line, blue), and mixture of cFos-ZIP/JWH-ZIP (solid
line, red). For (b), (c) and (d) total peptide concentration is 50 uM.
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Figure S5. ITC measurements. (a) HBZ-ZIP titrated into JWH-ZIP; (b) HBZ-ZIP titrated into JWH-
ZIP; (c) cFos-ZIP titrated into JWH-ZIP; and (d) cFos-ZIP titrated into cJun-ZIP.



Figure S$6. Co-localization of HA-JHW (red) and Myc-HBZ (green).
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Figure S7. Expression check of the HA-cJun, Myc-HBZ, and HA-JWH. *protein from control vector
pCAG-HA.



