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Photoexcitation-induced Biomacromolecular Self-assembly
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Abstract  Under ultraviolet (UV) light, the persulfurated arenes derivative 6SPh-IM exhibits photoexcitation-
induced assembly (PEIA) effect. The study further reveals its ability to drive the change of the aggregation state of the
biomacromolecule assembly. Under UV irradiation, the aggregated system demonstrates distinct emission spectra,
particle size distributions, and circular dichroism (CD) signals, with transmission electron microscopy (TEM)
revealing controllable self-assembly morphologies. This strategy of inducing molecular motion upon UV irradiation to
modulate system morphology provides novel insights for self-assembly regulation.
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Scheme 1 Molecular structure of 6SPh-IM and illustration of biomacromolecule(A), illustration of
photoexcitation-induced assembly of 6SPh-IM(B) and photoexcitation-induced

biomacromolecular self-assembly(C)
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AVANCE [T 400 % {e B A8 40 A2 i LR I 154, i 1 Bruker 23 w] 5 FLS1000 2 /55 73 BRS¢
TN, Y [FEZ T4\ F] 5 Lambda 750 B340 B T, SE1H Perkin-Elmer 23 w5 ZS90 BN KL Zeta
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1.2.1 6SPh-IM By & fk  ZBRSCHER[29 ] ik G HAR LG9, G it B Ll AL 2 A kA7 Wl , A1 ]
s IEPR A RAE 2 T 2544 [ DL Scheme 1(A) FIA SC 7 H5{5 HIE S1 .
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FHAMEE T, SEIRE I 6SPh-IM JE I R A SRR (WA SO HEF BRI S2). FiRgs Ui, Stk s
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Fig.1 Emission(A), UV-Vis absorption(B) and dynamic light scattering(C) spectra of 6SPh-IM

aqueous solution upon UV irradiation for different time
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4 6SPh-IM 5 BSA, DNA FIHS 3 FV A9 K0+ LABE R e 1 LIRS 2K, TR A AR,
6SPh-IM 5 HIE 4 254K . %o 3 R 223647 365 nm AN IRGT, ¥R T 2R (A 7E 22 AP 6 IR 5 T ke
Ji A5 4k . 6SPh-IM@BSA F1 6SPh-IM@DNA {4 2 7 58 S0 6 5 BT, 400~500 nm 4 119 & 5 W AN 7 34 5%
[ 2(A)FI(B) 1. 600 nm BT 4 & 56 TG B B A8 Ak, X 5 6SPh-IM [ B A8 fL i —2, KDL T
6SPh-IM 14 73~ 5 H2 X T 2 B (R i e AR & 53 7= A= 7 B [ /E A . 6SPh-IM@HS {4 R 72 55 A BRI
600 nm Ab 4 & ST IS , 430 nm AL & SIEATE B0 s s #4181 2(C) ], X2 i FARR T BSA I
DNA, HSXJ T 6SPh-IM 4 PRI /E FAC 3% , 413K B B 10 & STom BE R . i S IR e, 4y F R 4R
FEHE B R ISR AR F X R T 400~500 nm B G , T HS X437 B FRE 5 20600 nm Ak B85
W 3t R ST T T . 3 P R R 1 58 SO 15 A 0 RS B R W ) AR Ak, R AR T
290~300 nm F1350~400 nm -5 [l X AT AR50 S 4R R R AR 1B A 5 (B 3).

AR S Rk — R W] T RO RE ML . XF 6SPh-IM@BSA A& , £ 365 nm $4ht
HRSR, ok ARvu i & AR A py2nfk, B2 -kideid, HoRARER A K[ 4(A), (CFI(E) .
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Fig. 2 Emission spectra of 6SPh-IM@BSA(A), 6SPh-IM@DNA (B) and 6SPh-IM@HS(C)
upon UV irradiation for different time
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Fig. 3 UV-Vis absorption spectra of 6SPh-IM@BSA(A), 6SPh-IM@DNA(B) and 6SPh-IM@HS(C)
upon UV irradiation for different time
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Fig. 4 Dynamic light scattering spectra(A, C, E) and TEM images(B, D, F) of 6SPh-IM@BSA upon UV

irradiation for 0 s(A, B), 60 s(C, D),
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BHHF B R BN, RPN 2RI 1 min B, IR Z54 5 JEIE S min
J& , BRI — K, A EHA N1 un WAEEATE S 4(B), (D)FI(F) ], X FEIE T R E AR
B4 AT BE 5 6SPh-IM BT 73 TSR 5% . 6SPh-IM@DNA H1 6SPh-IM@HS 14 22 I 3 3 4 AR B A%
PRI (A SR B R S3 1S4 ). HEMEREJ5 H B A ARAR K 1 2 B A4 TT RS2 6SPh-IM 45 s R T 1
(RS LLLLR AR, IS A AR 1)/ VKR I I RBJE: 6SPh-IM 119 F SRR, I SECHIL T 24-kE
g

N T AU AR P 25 R AR AL, R s T T RAE . T T 2 R ORI R R T
AR E 25 RN, AR KA T T kam 1o 25 1Rl HES A% AR, DR A5 5 AR AL AT LA B P 3
SERI AR AR M AE BSA BYK W A 6SPh-IM J&5 , BSA (91 TV (5 S50 B Wi K, s T
6SPh-IM [ 5 | AHA5 S5 AR A T T 19 BSA 147K V5 1 DR e e AR EC A P s i A e BE S s . M kit
LML, KRR TS ZE I E [ 5(A)FI(D) ], XJ&H T 6SPh-IM (%75 3 R EW 51 T BSA Y
FE iz 2, [A]EF 6SPh-IM 43 2 [8] 1 i F HE S5 VB 200 BSA B IR B A Firsl K, FLR 43 6SPh-IM 132 5
TR AR R A B, L[ R BUAR R G CD A5 538 AT BT N %[ Scheme 1(C) ]. DNA FIHS L3RI H
HFE AL S(B), (C), (E)FIF) ], WER TG 851, 22 6SPh-IM 1 A 1 4355
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Fig.5 CD spectra of BSA(A), DNA(B) and HS(C) aqueous solution with the gradual addition of 6SPh-IM,
CD spectra of 6SPh-IM@BSA (D), 6SPh-IM@DNA(E) and 6SPh-IM @HS(F) aqueous solution upon
UV irradiation for different time
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