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Figure S1. (a) Cartoon illustration of the original ELP construct. It contains four restriction sites: Sall
(GTCGAQC), Sacl (GAGCTC), Spel (ACTAGT), and Xhol (CTCGAG) as shown. (b) The gene inserts can
be made in a way that is either flanked by Sall and Xhol for insertion into the N-terminus or C-terminus or
by Sacl and Spel for insertion into the middle of the chain. The restriction sites Sall and Xhol share the
same sticky ends. Therefore, the insert can be used to ligate the vector that is digested by Sall or Xhol. The

inserts can be SpyTag or SpyCatcher.
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1 MKGSSHHHHHHVDEGINVAYWARIVN L Gal N DGHGVGVPGVGVP
41 GVGVPGEGVPGVGVPGVGVPGVGVPGVGVPGEGVPGVGVP
81 GVGVPGVGVPGVGVPGEGVPGVGVPGVGELYAVTGRGDSP

121 ASSAPIATSVPGVGVPGVGVPGEGVPGVGVPGVGVPGVGV

161 PGVGVPGEGVPGVGVPGVGVPGVGVPGVGVPGEGVPGVGV

201 PGVGVPGGLLDIPTTENLYFQGAWAY eI E{cl RS =o[clo)s(e]p)

pZYRMTIEEDSATHIKFES [K|RDEDGKELAGATMELRDSSGKTIST

28\ ISDGQVKDFYLYPGKYTFVETAAPDGYEVATAITFTVNE

321

Q

IO €] NN e GINGPOGIWGQLEWKK

Figure S2. Full amino acid sequence of AB20D (351 a.a. MW = 34002). The reactive aspartic acid (20D)
is shown in the box at the first line. It is changed to nonreactive alanine (20A) in AB20A. The reactive lysine
(255K) is shown in the box at the 7™ line. The segments highlighted in red, yellow, and purple are the

SpyTag, TEV protease recognition sequence, and SpyCatcher, respectively.
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Figure S3. MALDI-TOF mass spectra of AB20D expressed at 37 °C with induction: (a) monomer; (b)

dimer; (c) trimer; and (d) tetramer.
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Figure S4. MALDI-TOF mass spectrum of AB20A.
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Figure S5. MALDI-TOF mass spectrum of relinearized AB20D.
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1 MKGSSHHHHHHVDGHGVGVPGVGVPGVGVPGEGVPGVGVP
41 GVGVPGVGVPGVGVPGEGVPGVGVPGVGVPGVGVPGVGVP
81 GEGVPGVGVPGVGELTSVPGVGVPGVG

121 VPGEGVPGVGVPGVGVPGVGVPGVGVPGEGVPGVGVPGVG

161 VPGVGVPGVGVPGEGVPGVGVPGVGVPGGLLDIPTTENLY

PANREO]EAMVDTLSGLSSEQGQSGDMTIEEDSATHIKFS [K|RDED

YZXRGKELAGATMELRDSSGKTISTWISDGQVKDFYLYPGKYTH,
p2X\VETAAPDGYEVATAITFTVNEQGQVTVNGKATKGDAHIDE

321 PQGIWGQLEWKK

Figure S6. Full amino acid sequence of EAEB (332 a.a. MW = 32172). The reactive aspartic acid (102D)
and lysine (236K) are shown in the box at the 3™ and 6™ lines, respectively. The segments highlighted in red,

yellow, and purple are the SpyTag, TEV protease recognition sequence, and SpyCatcher, respectively.
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Figure S7. MALDI-TOF mass spectra of EAEB expressed at 37 °C with 1 mM IPTG induction: (a)

monomer; (b) dimer; and (c) trimer.
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() EA: 214aa MW = 19242

1 MKGSSHHHHHHVDGHGVGVPGVGVPGVGVPGEGVPGVGVP
41 GVGVPGVGVPGVGVPGEGVPGVGVPGVGVPGVGVPGVGVP
81 GEGVPGVGVPGVGELYAVTGRGDSPASSAPIATSVPGVGV

121 PGVGVPGEGVPGVGVPGVGVPGVGVPGVGVPGEGVPGVGV
161 PGVGVPGVGVPGVGVPGEGVPGVGVPGVGVPGGLLDNLL

201 YAWVARINZ G EWKK

(b) EB: 336 a.a. MW = 32319

1 MKGSSHHHHHHVDGHGVGVPGVGVPGVGVPGEGVPGVGVP
41 GVGVPGVGVPGVGVPGEGVPGVGVPGVGVPGVGVPGVGVP
81 GEGVPGVGVPGVGELYAVTGRGDSPASSAPIATSVPGVGV

121 PGVGVPGEGVPGVGVPGVGVPGVGVPGVGVPGEGVPGVGV
161 PGVGVPGVGVPGVGVPGEGVPGVGVPGVGVPGGLLDIPTT

AN IR 4ROl AMVDTLSGLSSEQGQSGDMTIEEDSATHIKFS
ZYRRDEDGKELAGATMELRDSSGKTISTWISDGQVKDFYLYPG
p2XBKY TFVETAAPDGYEVATAITFTVNEQGQVTVNGKATKGDA

321 GPQGIWGQLEWKK
Figure S8. Full amino acid sequence of (a) EA and (b) EB. The reactive aspartic acid (203D) and lysine

(240K) are shown in the box. The segments highlighted in red and purple are SpyTag and SpyCatcher,

respectively.
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Figure S9. MALDI-TOF mass spectra of EA (a) and EB (b).



() EAE: 205a.a. MW = 18409

1 MKGSSHHHHHHVDGHGVGVPGVGVPGVGVPGEGVPGVGVP
41 GVGVPGVGVPGVGVPGEGVPGVGVPGVGVPGVGVPGVGVP

81 GEGVPGVGVPGVGELNZIWIYAABIVNT IS TSVPGVGVPGVG

121 VPGEGVPGVGVPGVGVPGVGVPGVGVPGEGVPGVGVPGVG
161 VPGVGVPGVGVPGEGVPGVGVPGVGVPGGLLDGPQGIWGQ
201 LEKKM

(b) EBE: 327 a.a MW = 31486

1 MKGSSHHHHHHVDGHGVGVPGVGVPGVGVPGEGVPGVGVP
41 GVGVPGVGVPGVGVPGEGVPGVGVPGVGVPGVGVPGVGVP

81 GEGVPGVGVPGVGELIPTTENLYFQGRWAYRL ] B el R =e]e

IVABOSGDMTIEEDSATHIKFS |[K|RDEDGKELAGATMELRDSSGK]
ITISTWISDGQVKDFYLYPGKYTFVETAAPDGYEVATAITH
201 IANI=eleio)vaRvAN €] LA IBGPQGIWGQTSVPGVGVPG

241 VGVPGEGVPGVGVPGVGVPGVGVPGVGVPGEGVPGVGVPG

281 VGVPGVGVPGVGVPGEGVPGVGVPGVGVPGGLLDGPQGIW
321 GQLEKKM

Figure S10. Full amino acid sequence of (a) EAE and (b) EBE. The reactive aspartic acid (102D) and
lysine (139K) are shown in the box. The segments highlighted in red and purple are SpyTag and SpyCatcher,

respectively.
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Figure S11. MALDI-TOF mass spectra of EAE (a) and EBE (b).
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@ AA: 229aa MW =20925

1 MKGSSHHHHHHYVDEGINVAYAABRIVAN LGN DGHGVGVPGVGVP

41 GVGVPGEGVPGVGVPGVGVPGVGVPGVGVPGEGVPGVGVP

81 GVGVPGVGVPGVGVPGEGVPGVGVPGVGELYAVTGRGDSP
121 ASSAPIATSVPGVGVPGVGVPGEGVPGVGVPGVGVPGVGV
161 PGVGVPGEGVPGVGVPGVGVPGVGVPGVGVPGEGVPGVGV

201 PGVGVPGGLLDAGINVIVAABIVNZ G N EWKK*

(b) BB: 473 a.a MW = 47080

1 MKGSSHHHHHHVDIPTTENLYFQGRUWAARLIEsc] R Sejelo)s

LYRGDMTIEEDSATHIKFS |K|RDEDGKELAGATMELRDSSGKTI
LXISTWISDGQVKDFYLYPGKYTFVETAAPDGYEVATAITFTV
121 [N|Selelo)vA RN €L NN eI GPQGIWGQLDGHGVGVPGVG

161 VPGVGVPGEGVPGVGVPGVGVPGVGVPGVGVPGEGVPGVG
201 VPGVGVPGVGVPGVGVPGEGVPGVGVPGVGELYAVTGRGD
241 SPASSAPIATSVPGVGVPGVGVPGEGVPGVGVPGVGVPGV
281 GVPGVGVPGEGVPGVGVPGVGVPGVGVPGVGVPGEGVPGV

321 GVPGVGVPGGLLDIPTTENLYFQGRWAYAR LB el R =ejelo)

KIRGDMTIEEDSATHIKFS |[K|RDEDGKELAGATMELRDSSGKTI
ZORSTWISDGQVKDFYLYPGKYTFVETAAPDGYEVATAITFT
441 [N=elelo)ARvAN (€] AN PGB GPQGIWGQLEWKK*

Figure S12. Full amino acid sequence of (a) AA and (b) BB. The reactive aspartic acid (20D and 218D)
and lysine (57K and 377K) are shown in the box. The segments highlighted in red and purple are SpyTag

and SpyCatcher, respectively.
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Figure S13. MALDI-TOF mass spectra of AA (a) and BB (b).
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Figure S14. MALDI-TOF mass spectrum of the block protein (EA+EB).
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Figure S15. MALDI-TOF mass spectra of the 3-arm star proteins EA+EBE (a) and EAE+EB (b) and the
4-arm star protein EAE+EBE (c).
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Figure S16. MALDI-TOF mass spectra of the H-shaped proteins AA+2EBE (a) and BB+2EAE (b) and

the corresponding intermediate 3-arm proteins AA+EBE (c) and BB+EBE (d).

S-19



Table S1. Summary of bacterial strains and plasmids used in this study

Strains Relevant Characteristics Sources

E. coli

DH5a Stratagene

BL21 star(DE3) Invitrogen

Plasmids

pQE-80L T5 promoter-operator, N-terminal = Qiagen
His tag, Amp'

pQE-ELP The pQE-80L plasmid containing ' The starting vector for all the
the gene encoding elastin constructions of recombinant

proteins in this study

pQE-AB20D The plasmid for the expression of = This study
circular protein

pQE-AB20A The plasmid mutant for the This study
expression of the control linear
protein

pQE-EAEB The plasmid for the expression of = This study
tadpole protein

pQE-EA The plasmid for the expression of = This study
Elastin-SpyTag

pQE-EB The plasmid for the expression of = This study
Elastin-SpyCatcher

pPQE-EAE The plasmid for the expression of = This study
Elastin-SpyTag-Elastin

pQE-EBE The plasmid for the expression of = This study
Elastin-SpyCatcher-Elastin

pQE-AA The plasmid for the expression of = This study
SpyTag-Elastin-SpyTag

pQE-BB The plasmid for the expression of = This study

SpyCatcher-Elastin-SpyCatcher
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