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4. 7tEEE-E oles XFIAVIETH HFA Ax

zwgd HAs7FEdw(gadolinium chloride), @stAlo]H (ferric chloride), AMP(Adenosine monophosphate),
ATP(Adenosine triphosphate)& Z7b oA HZF F=7F WMol HEF FH|gth. 25 £FH(stock solutio
< IYZ FH(conical tube)ol] Wi, 2EF9o F& AlXtste] dolEnt. of7]e] ofdlial 14y &,
ArtEEE FE&Y, dgAold F&N EAR Ya, B9 (vortexing)ste] & TP 24X EE 102
B gAY, WhEo] FREHW RS @2 EEES AAS A ATtEREAE 537 fE dA S
S3 10,000 RPMO.= 1085t A& ste] A7txdAE 7heekslal 4S5is AAdT. 2e5E dY 79
TYsA Wi o] A e, o] FA4S FH RkEglt

Ll
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doll ALEE =4
Cobalt(II) chloride, (CAS: 7646-79-9, Sigma-Aldrich)

Silver(I) nitrate, (CAS: 7761-88-8, t&A]<F)

Gadolinium(III) chloride hexahydrate (CAS: 13450-84-5, Sigma-Aldrich)
Iron(III) chloride hexahydrate (CAS: 10025-77-1, Sigma-Aldrich)
Adenosine-5'-monophosphate disodium salt (CAS: 4578-31-8, Alfa Aesar)

Adenosine 5 -triphosphate disodium salt (CAS: 51963-61-2, thZA]<F)

[HA]el]
N}\] Oﬂ 1
10 ml el AMP} ATPS] F&=& WA7|HA AstIUE} 7 E3F SN AZAUT. o] T AoA 244
b WS AIA AtEE EA AEES ST
F 1
AP =% ATP 5% A3FWLE FL
AA 9 1-1 25 mM 0 mM 25 mM
AA e 1-2 24.75 mM 0.25 mM 25 mM

/KI}\‘IQ;‘ﬂ 2
10 ml Vol APS} ATPS] 5EF WSHAAA GstaEst A £F S8 Az, of F FeolN 244
R EL MIAA ATtEY BHA FYHES 9

X2
AP 5% ATP 5% HIIHE F&
A 2-1 22.5 mM 2.5 mM 25 mM
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AN 2-2 21.25 mM 3.75 mM 25 mM
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A 3
10 ml ol AMPe} ATPe] FX & BISIAIZ|WA A2 7 &3 §NS Ax3QlTh. o] & oA 2441t
Bt HEEAIA AtERY ERAVE YPEEE ST
# 3
AP 5= ATP 5= A T%
Ao 3-1 50 mM 0 mM 50 mM
A Ao 3-2 45 mM 5 mM 50 mM
A Ao 3-3 25 mM 25 mM 50 mM
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A 4
10 ml Woll d37tEesw, AP 2 ATPY 5522 H3A7|HAN £ NS A &G, o] T AFLoA 24A7F
B HSAA At EFAVE AEEE ST,
F 4
AP =% ATP 5% AstEely 5%
Ao 4-1 0.5 mM 0.5 mM 1 mM
Ao 4-2 0.25 mM 0.25 mM 0.5 mM
Ao 4-3 0.05 mM 0.05 mM 0.1 mM
Ao 5
10 ml el d37t=sas, F3kAlold, AP 2 ATPY BEE f-xatHA £ &A4S AxUT. o] T Ak
A1) vbg AIZHE 2dste ArtEy S5 A7 FAHEHES S
# 5
AP 5% ATP 5% ArlEElE T AzhA| o] H Flacs
T= Al zk
A Ao 4-1 0.05 mM 0.05 mM 0.05 mM 0.05 mM 24 A7k
AN e 4-2 0.05 mM 0.05 mM 0.05 mM 0.05 mM 10 #
T 1L B odgo AAd F ZUE F4 o2y Ay Qi k= F ool At S8 E3kE oyl
Q1A F7IEE o] 83 Artxy BIAE mAFor Ughd EWoltt, IWE 34 o]L3) oyl B
A o] EVF ArkEYsle] A rtxy HFAE o|FH, AVtEY HTA ] ofdial Eglo] AT o] Eo]
EFdEFE YAE (helicity)7} Zasith, B ofdedl Egfo|xAHolES] Fwx7t Fr7kstd s Arbx
Y EIAE 7HAA Ha, ofdleAl Egtolxamo|ES kvt FUHE] whEl F39 Aty EAIVT A
2=
T 2v FWE F& o] oty ial ¥ Aado]EYf Atz YAy vty HFAE olFH, AUt
z9 Ao otdal Efo|Eado]Eoe] XFEAFE UME (helicity)7}F #AITH, o]& FAF HAF dvA
S B AtEd S5EAe duE A 5 9l
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Co? + OR i
monophosphate (AMP) triphosphate (ATP)
HH Ny
<} o -]
’ HO—P—0._ b HO—P—0—$-0—P—0._
0 OH OH OH | O |
OH OH OH OH
NH; NHz
T a i N o o o N SN
Coordination HO—P—0._ <1 ) oR HO—P—0—P—0—P—0._ <1 o
bond oH o) OH OH OH L
0 OH OH = / 0 OH OH
Coordination
AMP bond ATP
¥ L\
A )
. . L9
N —_— > 2 0 o
s |
|
Control the helicity of the fiber-shaped Control the aspect ratio of the
self-assembly self-assembly
Increasing the ratio of adenosine triphosphate to entire ligands
E02

Changing the helicity of the fiber

Ratio of the ligands= AMP:ATP
100:0 99:1
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Changing the aspect ratio of the Co?* self-assembly
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Ratio of the ligands= AMP:ATP

85:15 80:20

STEM and EDS mapping of Co-AMP self-assembly

Atomic percent (%)

Co P

Co:P=1:1 —Co:AMP =1:1

=

Cobalt-AMP
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Coordinati
Coordination J) oolrml:stlon /o %

bond NHa / AN NH;

0’ N- x> Q o 0 N. X
9 + vl @@ wdololo, I

Silver (Ag*) OH 0 L OH OH OH o 2l

OH OH OH OH
Adenosine monophosphate OR Adenosine triphosphate
(AMP) (ATP)

Self-as'sembly

Increasing the ratio of Adenosine triphosphate to entire ligands

>

AMP : ATP = 9:1 AMP : ATP =1:1 AMP : ATP =1:9 ATP
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Coordination '/
bond # NH;
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HO~P—0 < 1 2
6H o N7 W

OH OH A

Adenosine monophosphate
(AMP)

l Self-assembly

\ T1 MRI contrast agent

Size-tunable T1 & T2 dual
j \ MRI contrast agent
Drug +
encapsulation C?O

Coordination P
bond /

Gadolinium

.\‘

(Gd*)

OH OH

Adenosine triphosphate

(ATP)

Self-assemblyl + @
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~
Size-tunable

Size-tunable
Theragnosis agent

1
g
(o'

Size-tunable T1 MRI contrast agent

1 mM

0.5 mM

Concentration of Gd®** and ligand (ATP:AMP = 1:1)

0.1 mM

Size:

130 nm

100 nm

_18_

70 nm

/



k1
N2
©

Size-tunable T1 & T2 dual MRI contrast agent

Metal: Gd3* 0.05 mM, Fe3* 0.05 mM
Ligand: ATP 0.05 mM, AMP 0.05 mM

Non quenched Quenched after 10 min

Size: 150 nm 70 nm
EHI0

0.15

— GdFe-assembly (70 hm)
‘%‘ 0.101 — Gd-assembly (70 nm)
€ _ 0.05
£ 2
=

.‘g £ 0.00-
02
> -0.054
=

-0.10+

20000  -10000 0 10000 20000
Magnetic field strength (Oe)
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