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(57) Abstract: The present invention relates to an amyl-
oid-tiber length-adjusting method using cucurbit[6]uril, and
more specifically relates to an amyloid-tiber length-adjusting
method wherein, during a fibrillization reaction of amyloid
protein dissolved in a formic acid solvent, the length of the
amyloid fibres is adjusted by controlling the amyloid fibrilliz-
ation process by using cucurbit[6]uril. When implementing
the amyloid fibrillization reaction of amyloid protein accord-
ing to the present invention, the length of the amyloid fibre
can be adjusted by adjusting the concentrations and the stir-
ring rate of the cucurbit[6]uril and formic acid solvent, and
the inherent functionality of the amyloid fibre can be optim-
ised by providing amyloid fibres having uniform length and
size. Also, the formation of amyloid fibre can be efficiently
induced by suppressing the formation of the amorphous ag-
gregate by-product produced in the process of making the
amyloid fibre.
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FTEAUAE L3S = gl7] wioll, LYZS] Lys-A1 81 w3H -2 qTOF instrument
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(Synapt G2)& AH-&3to] & 53t o] 8 gk A 3= Lys7F LYZ i Elo] =4
A9z CBl6]9] 7HE T a8 A% F 9 o= HEIHL

[53] 212 AB42-CB[6](A) 2 AB40-CB[6](B) & 34| o] ESI-MS? 2= E g o]},
3= CBl6] S shsl v & bl gkt C)= AB42-CB[6] 53 A & MS?
A 5} 4 2oL, D)= AR40-CB[6] 55 2] MS? w3} A 2ol A% e
7421 vk = CBl6]<)F E3F sk Ap ©H S YER AL, 29 %] o] gl vl
AB T ATHS YERTH B) H F)T m/z 5499014 9] Lys-A &l v o] o}, o] 2 &t

= Lys16 2 Lys289] Ap S Elo| =of A3tsli= CB[6]2] 714 T3 A3t
S¢S et

i
)

[54] L2223 5% FA A5 ool A4 o] @hul A 51 o)t} CB[6] 5 % 5 mMo] St}

[55] 12238 AP40 A -312] ThT -4 o]t} AB4O CBI[6] = 1:100 ¥]&-& CB[6]°]
ol gt dlo] kgt o & Il Al <3}tk AP40 8 942 50 °C, 200 rpm 2. &
A EFSFA A Q1 H o)’ 3FA T AB40 9] F 5= 10 uM o] St

[56] E24/] A)L“‘ aHk Oio] q—ok@ L_Lo}oﬂ}q &AJE] INS A Al 0 /] SEM
ojul xl o]t} B)i= A)ell A @A H Ao Hat A+ dololth INSY -5 51= 50
uMe] At}

[57] %= 255 KLONK image measurements 25 57 ¥ o] 3 %] Q1 o] v x| o]},
o] 2] 3} o] 1] x| of] A INS A1 -F-3= 0.1% FA(v/v), CB[6] 500 uM Z 200 rpm 2] 514}
27 sl A 15t ol ' H At W 7b Hlo) B = fFo|al 7hyH Ho)E <=
LEZ o}
pEEREELERERE

[58] P2 ¥ 24 Gufol] S8 H opd Rol =] vl o] A -3} ukg- Al
FAR TS EF E WRIA T = A& SH O R shi= o} B o| = A -9
Aol 24 Wi & Alw gt

[59] olu], 7] LFAF B¢ Tk = FANFH[6]9] s E x4 st
ol g o)l= M g2 Aol & 24T 4= 3

[60] 7] EE4E S 9] 5= 0.1 WA 15%(viv)R) A o] vl 5ot

[61] ok 7] AR FE6]9] 5T ol 2o A gl Fmo] 1 X
10001 §1 2 o] B} g2 8}t

[62] S A7) wdk £5 = 100 W A] 500 rppm Q! A o] vlshA s

[63] LG A7) FAREE6]7F 7] o Zol =4 vl o A f-3) vk
FAEA 7] opd 2ol =] whl A of gho] A (Lysine, Lys) 7ol A€l o =2
AT 7 Uk

[64] g7l opd 2ol =] il AL A R85 S Fal ofd Ro|E AR 8 YA
Zlol el HhE=A] o] of] A kx| = A& o} x| RE 1=, )49, of 2ol =
W EF 40, o Zo| = W e} 42, o |, QIZHA] o} Rol = He]FElo] =R
o] Folxl wrel A MEE = gtk
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[65]

[66]

[67]

[72]
[73]
[74]

gk sl Ao AR RE & 7 gl ake) o] 7] ofd 2ol = A9
Aol= 10nm WA 10 pn B9 Wl A A5 A 24 = 5 v

g a7 AAle o AR RE & gl vk} o] ] ol 2ol &= Al
Z o] 2] t}E-A1%] 4=(Polydispersity index, PDI) 1.2 A 1.68 o} 2 o] = M £-2]
Aol g gdstA =24 5= ).

e o] AAIE 9T FH

ol stoll iz bt A G A o & Fol ¥ S vS et AT}
S} o) e B M U B FAL o AEE] 98 Ao, B

w9 g 917} ol Slshe] A FHE A ghizuhis A FYA L Bl 4L
7470 Aol A A4 3 3o e,

EF 20
w3 M § (Protein fibril) A %

AN A 23 Q1= H(zine free), U & AL 2]l A AF <] (hen egg white lysozyme,
LYZ), CB[6] 3} & % 3 & 4H(formic acid, FA)-2 Sigma-Aldrich (St. Louis, MO,
USA) A -u sFSL T, Q1 A1 ol 2 o] = Z 2] 1€} o] = (Human islet amyloid
polypeptide, hIAPP) X o} 22 0] =_3-1-40 ¥ E} ©| === Peptron (Daejon, Republic
of Korea)ol| A 7-ul} 8} a1, o] Y 2 o] =_3-1-42 FE} o] == Anygen (Jangheung,
Republic of Korea)ol| 4] 1|3} o, @ A& 8.2 (0.1% FA -8 o) A
289 100 uM F 52 A %38 3L, 50 mM CB[6] 225 & 18 50% FA -& Y o] A
SAANA Azs A 25 SN 4mL o] B 8] Wel 0 H HAF 1
mL 9] -3 & 2 F 3|48t 5%(viv) FA £ ol A Q15| o] A 517] 7]
SHE = A& UA ] fste] Jlad a2l 2299 5 == 50 uM,
opd ZolEgE Q174 ol 2ol FEo]| =9 $ k= 10uM &2
27l BE vl gole 50°C ol A 4 F2F 1ol g shglom,

HE2 200 rpmell A =3 8F 1T CB6]7F =&l A -84 A2 & 7HA]7]
off &35k 3HA| o]/de] 314 CB[6]E 4 mL ¥ 2 ulehel] g ZA] Z o} w3
glo] &5 o W3l A& H2E s13len, ol & &l Aol o] A9
o L-53= fa7h o2 FABHTH(E 24).

HoRE K
e = Mo

o,
oft
ox [
of
o
e

TEM 45 9|3 ¥ = A2

3 & HH(Formvar)/8H 4 I8 ¥ 7] 18] =(400-mesh)i= Electron Microscopy
Science (Hatfield, PA, USA)ll A t-ull 3} it vl <4 (5 ul) &l 3% E-(Aliquots)©]
e Aol A 3 Eet A E le, vpo] A = 33l §l& o] &5}
AAsA . HEA 02, 2 Foll 3lE 1 wiw% F2hd ofAlH | E &9 o]
TR E Al A 1 E e EAE AT 2 Bl &ESE= CBl6] A7 E #1853
&<t g 5% FAR A 2] stlth A2 ¥ 18] =& JEM-1011 transmission
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[75]
[76]
[77]

[83]
[84]
[85]

[86]
[87]
[88]

electron microscope (JEOL, Japan) 2 Tecnai G2 F30ST (FEL USA)E o] -85} ¢]
w4 s,

2.8 B

Aol do] & F73= ‘KLONK i 1mage measurement' 2~ 3 E 9| o] (Denmark) &

o] gt ZA AT Al @O] 1A= g A e %‘%7&743]5"3
0 & A o5} 500-2000 FF-o] A Aol ¥ 200 EF AHF FAE
=453 oF. KLONKE O]“Q“O}Oq SAHE WEA Q] o= 2501 LA E o] 9}
A "t dol= 87l =3 % & 170 YEhll e, Hef Aol o] R+
Hap= ap7] o] A& Alg-sto] Wgket i

401

Ay=1/In10-(Ax/x)

E] @ 23 T (ThT) ¥4
ThT ¥4 468} 50 #3485 H5a67] 98] SA8 0] ThT 4%
890 Lmg/mL & Al 2okt G 24 o) Afolol g dold gof 1225

puL, ThT 225 8N 25 ul. & 5% FA 8N 450 uLE < 'Lo}oﬂu} ThT 9] o] 7]
AL 452 nm e 2 A A3 a1, S 460-490 nmE A~ 7N E] 1T 482 nmel] A 9]

g2 A3k &5 EHE "ol A-&-3E3ITE CBJ6] Q}Hﬂxﬂ A ThT ¢
&F =Tt S7re] Wl 71 A& @2 o] §)3= ThT-CB[6] & <=
ALg-sho] A5G T BE o) B E Q1 E L= 314 4 (stationary phase)2] 0] &

ol g-so) A7t 85 .

O

S A A I = A (Isothermal titration calorimetry JTC)
M= CBI6]9] Ao 2t-gol thet Ha A3t K )E 271 Aste], ITC

calorimeter (Microcal, Worcestershire, UK)E ©| 83} ITC 2 15 43513 ¢}
e 3 CBl6] &N 54 Aol A& 8] @ &ra i) 715 A2 50% FAR
A 931, 50%(viv) FA SNoll Sa¥ <ledd g9 100 MMt ITC 101] Ik =
CB[6] & 1 Mm-= ITC Al | A & F3l 303] =53l + A&

30|} ITC A g 502 rpm o| A nHFEFL 25 °CE 4] O}Oﬂ E} BE HolEH =
VP-ITC calorimeter2] Origin 7.0°] %] 7% o] )= "single-set-of-sites" & ©]-&-3}¢]
A 2] 8} S T

UV-vis 7334

CB[6] A7F =& 547 @l d §N& F=o|star, S o iAol s &
A NS 13 Tt 2311 F, 18,000xg, 4 °Coll A 154 <t
A stk AR H & A o] UV-visible 2~ E 715 HP5520
UV-Vis spectrophotometer (HP, Santa Clara, CA, USA)= ©| 83} 85313t

O
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[89]
[90]
[91]

[92]
[93]
[94]

[95]
[96]
[97]

[98]

AEd 9] F 5= 280 nmell A 5,960 M-lem 9] 533 A& o] &3] A Aketgltt
NI ol 2ol FHe]FElo] = U o} 2 o] =_p2] & 5= 280 nmel| 4] 1,490
Mlem'8] &3 A5 o] -&ato] Attt 2] Akl o] & 5-3= 280 nmol| A
37,970 Mlem 18] &3 A E o] &3to] At

Zjol

A A FF o] 23} A 2E M (Electrospray ionization mass spectrometr

HAREF o] 231 A7 EA(ESIMS) B 5 5 H(CID)E o] & & o5
A FA(MS2)S ol B0 A ESI A2~ E 8] $F LTQ velos dual ion trap
mass spectrometer (Thermo Scientific, Waltham, MA, USA)E o] 83}
=78t vk ESI W =7= th -3 o] A4 e qivh: AR5 29k 3.5kv; A
25 : 150 °C. [LYZ-CB[6]]* 9] CID 42 538 o] 2 o] 5% A&
A1 71((TWIMS; Waters, Milford, MA, USA)E %t Synapt G2 HDMS quadrupole
time of flight (qTOF) 4 H] & o] &3] 45}l vt ESI W += th -3 o]
A4t AR ek 1.5 kV; A #2580 °C.

A B Infrared spectrosco

A 9] A ~ 9] E 92 Nicolet iS10 spectrometer (Thermo Scientific, Waltham, MA,
USA)E o]-§3to] SAsEIT ZF &) thet 5 128 7} o] ~F E]S st
A EY o= Porglato] 4omto] Y ERE FESIGITE Al A A G2 AES
AT dlols ol A3 A" star, et F et 5ol ARz Al E
A& E-2 Amicon 0.5 mL 100k centrifugal = ¥ (Millipore, Billerica, MA, USA)=
Bdatal vhA, A e ol # el Y sH7] Hell 5% FA(v/v)E 33] A = 5}
ol CBl6] B HIA 7+ $& A A8kt = IR 22 B /2 1500-1900 cm!
WA N 7H =& 93 A EE o] &5to] At Etst i

t} AL 2] 4= (Polydispersity index, PDI)

PDI(R. G. Gilbert et al., Dispersity in polymer science (IUPAC Recommendations
2009) (vol 81, pg 351, 2009). Pure Appl. Chem.81, 779-779 (2009).)= 53 7
% 3} %= (number average degree of polymerization )(L,)°l T g 2 2k 3+
% % % (mass average degree of polymerization )(L,,)2] H] & o] th(s}7] 2] 2).
g7t o] 34 o m G4k 4 PDI 462 1°] ). PDI 4k & ™ ¢
o] A2l H-FEE Qlslo] ARkH o= 1R} AU

[+ 2]
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2 2 2
991 — _ ling+lens +--- +lpnNp

[1ny +lons +--- + N p

— _ biny+long +--- +pnp
Ny +nNz +---+nNn

PDI=L,/ Ln
[100]
[101] 43}

[102] ol Eo|= AF3l= ditA o & 1A EAH ALY T e
& (M. So, D. Hall, Y. Goto, Revisiting supersaturation as a factor determining
amyloid fibrillation. Curr. Opin. Struct. Biol.36, 32-39 (2016).). ©] & ¢ W] A Y F-&
587 B gz o] Aol o sl Al a1 b, ob i o) = A
FAS e A H7el o8l 3 2% (elongation)©] o] Fo] & FA gL
A A (ky = ~104-107 M) & sTAA 344 (k. = ~102-10° M 1s'!) BT}

W= THC. C. Lee, A. Nayak, A. Sethuraman, G. Belfort, G. J. McRae, A three-stage

kinetic model of amyloid fibrillation. Biophys. 1.92, 3448-3458 (2007)). 3] 2§ A
207 = AL FobA %0l vhlAlo] kA o 7 L EH /‘]’Eﬂ(trapped
state)©] 7] W 7| TH(T. S. Choi, J. W. Lee, K. S. Jin, H. . Kim, Amyloid Fibrillation
of Insulin under Water-Limited Conditions. Biophys. J.107, 1939-1949 (2014)).
o m whakA] 37kl o3 3o Ak de] ’lEEl R Qlete] A4
W} = T}(S. Chimon er al., Evidence of fibril-like b-sheet structures in a neurotoxic
amyloid intermediate of Alzheimer's b-amyloid. Nat. Struct. Mol. Biol.14, 1157-1164
(2007)). wHebA, 29 Aol 7] @Al FAdE 2 Fabiol] 9 3o
H) 3l =2 29 A El & 71X (D. Pinotsi et al., Direct Observation of
Heterogeneous Amyloid Fibril Growth Kinetics via Two-Color Super-Resolution
Microscopy. Nano Lett.14, 339-345 (2014)), 47 =¥ JH o] # 3 Lot
tF 4 & 7R THD. H. Zhao, J. S. Moore, Nucleation-elongation: a mechanism for
cooperative supramolecular polymerization. Org. Biomol. Chem.1, 3471-3491 (2003)).
webA ve) B o] A Foke] F7hH e 8 YA ARIFHE AL AR
2R A Z 915 shibe] Aol © 5 9}
[103]
[104] & @l = Rl 3tk o] &3t ofd R o= 2] dolehyt
A= o Aot R ArtEHE #F Ao E %’%0}215}.
olel g FF o] F g o] & - AE Ao el AR tAlE
71dk o 2wkl Al 428 3| (protein-receptor) & 3 A 2] A S o 5 4 U=
Z1 o] TH(H. H. Lee et al., Supramolecular Inhibition of Amyloid Fibrillation by
Cucurbit[7]uril. Angew. Chem. Int. Ed.53, 7461-7465 (2014)). ©] & &+ o] -2,
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[105]
[106]
[107]

[108]

TRl A 282wl Q12 (protein recognition)(J. M. Chinai et al.,
Molecular Recognition of Insulin by a Synthetic Receptor. J. Am. Chem. Soc.133,
8810-8813 (2011)), 71°5 &4 (function regulation)(D. T. Dang, H. D. Nguyen, M.
Merkx, L. Brunsveld, Supramolecular Control of Enzyme Activity through Cucurbit 8
uril-Mediated Dimerization. Angew. Chem. Int. Ed.52, 2915-2919 (2013)), T2
Z= H(protein assembly)(Y. Bai, Q. Luo, J. Liu, Protein self-assembly via
supramolecular strategies. Chem. Soc. Rev., (2016)) % o}'d 2 o] = ¢ 4| amyloid
inhibition(S. Sinha er al., Lysine-Specific Molecular Tweezers Are Broad-Spectrum
Inhibitors of Assembly and Toxicity of Amyloid Proteins. J. Am. Chem. Soc.133,
16958-16969 (2011)) 5ol B 2= aL vt F=R1-E 3heke] o] =
ool E ol iz G o] ghol il xbvlel Agtste] 67 = ZFE
HE& 9] (Lagona, P. Mukhopadhyay, S. Chakrabarti, L. Isaacs, The cucurbit[z]uril
family. Angew. Chem. Int. Ed.44, 4844-4870 (2005))= -4 ¥ Ao 18] ¥A<1
F-718]FH[6](% 1B)= o] -&35to] ol ol = A 315 Alofshi= Wi &
Alggheh. Ak, Tl A 5 CBl6]9] WA S AFE2 vl A S 8] ol A
78 dH R Aol E FrEgth o2 e A2 3 A !
S opgt; Aap o Podkgol whEw A ¥ = A
wuE oA A mlo]loZuE g 28 5 glon, 12-1.6 4R W&
TR 44 S=(polydispersity index, PDD)Z 4 -7-2] do| & FUsHA A& 4~

i

o}
o e
(1
=
i)
iy 2
)
kr

CB[6]°] ] 3 & AR+ E 7} & INS A 9] Al

g o A = -] ol 2ol = A f-3tol] thal] & g olE B Al AER]
Aad AFo Pl thate] AR THE 10). 15 AR+ 50 °Cell A
5%(viv)e] 35 AK(formic acid, FA) -& 9ol =0l +=50uM o a# &5
o]-&a}o] A £33t} 3 500-200070 2] A HE Y A Aol E
TEM(transmission electron microscopy)= ©]-83Fo] 54 8}1$1.2.1, PDI value®l|
7] z8ko] A1 Aol 9] o] A4 (heterogeneity) S 7 & 3}3F S Th

L\ CBI6]2] A Slell, INSe] A - 2 0](2.343.0 vm)+= PDI X =7} th &
282 F e FAE o] e (= 2A 2 3 1), o= A A £ (quiescent
condition) el A 1wl o] & ¥ INS § M EFUSHINS A F-E59 A&
7HA etk A8 A gl v 0 ® ) INS 8912 200 rpm S & L HFE QT
CB[6]9] A 8loll, & 41653431 nm)E©] PDI A= 1.3 =& Ao Hrj(=
2A 2 3 1), o) wHk FA A REY A MY = HE AR 21
Zrol R thi= AL 9bA 3o} CB6]2] £ A4 dloll A, CB[6]2] & 57} 5 7Fstel] ula}
e dolx g Tt (= 2B, 1 2 £ 7). ol & £9], INSE] 5ol B3
CB[6]9] -5 57} 100 1 o]/ Z-7F8H A ([CB[6]] = 5 Mm), A 72 A ol= 5b&

HAAS2(PDI=1.3)E - 3P A A 5= 1009 ©]4-(2.0+1.1 um) 7} o}
A A= wlhk 2 CBl6]ell thste] vl o & A o] Ytk ). o] 2] gt A =
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[109]

[110]

[111]

W CBl6]S ©]-83te] W& o] A S ThA| = b Ro|E A {-E AT
& VERATE R A f-e] 2 o] F7F= 5%(viv) FA &9l A1 2] CB[6]¢]
L% A E 23S wel AFE S gl THCBl6] &3 5 80 uM in 5%
FA). o] el gk AR 2B A Z o] o] Fa8F Wshi= CBl6]] &3l % Al ghS
Z k= CBl6]9] ¥ 3 A J &S 5T U
[31]
wk + - - - -
INS:CB[6] | 1:0 1:0 11 110 1:100
Ho 4o 2.3x3.0um| 5331 nm 5931 nm 0.16x0.12um 2.0£1.1 um
PDI 2.8 1.3 1.3 1.6 1.3

TNl M FA &N 9] % 5 5(viv)7F 27kl uket CB[6]9] &8l 57}
S 71t} = AR S -8l (3 2, H. J. Buschmann, K. Jansen, C. Meschke, E.
Schollmeyer, Thermodynamic data for complex formation between cucurbituril and
alkali and alkaline earth cations in aqueous formic acid solution. J. Solution Chem.27,
135-140 (1998)), ¥ EH ol A= FA &N 9] w5 242 S8 W2 wiA &
FABAA of 2ol = A F-of 24 The gt M E 2 = 3l=A ol st
DA A THEE 3A). HFEE FA 578 9 5 5(%) kel A INS A 9]
X% 2 A (morphologies) S CB[6]2] 4] = A4 dloll A #2351t
oo A CB[6]9] %<& 500 UM, 15%(v/v) FA €9 E3 B9 7} FA
SN2 (%) (viv)ol M o] el i Al 2 Z 38 THCBI6] &3l 52: 20 uM in
0.1% FA, 80 uM in 5% FA, 550 uM in 15% FA). CB[6] ‘- A 8ol A A -2
Z10)3= 5%(v/v) FA & Mo A 7] ¢ §-AL8LHA| 37-53 nm S & R W CB[6]
EA A A el doli= FA w27k Aol whet =4 W1 B (37£19 nm)oll A
thef 10 vlol A2 v E A 7](8.5+4.8 vim) & 5718} UHE 3B). 53], PDI 4=
1.2-1.69 el A FAHJATHEE 3). A2 A o2, 4R/ Aol thg st

Zobehiz CB6IS F& 2AF oM Ao = AL U 5 ATk

[3£2]

%FA mM
0 0.02
5 0.08
10 0.38
15 0.55
20 1.18

30 6.47
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[112]

[113]
[114]

[115]

[3£3]

%FA 0.1% 1% 3% 5% 15% 30%

8.5614.8pm 21+1.2ym 1.3£0.9 um 0.16£0.12 ym 0.10+0.07 ym
1.3 1.3 1.4 1.6 1.5

ok!
=1
[N
h=)

w/

CBI[6] No fibril

_U
=)

ok
(el
|IN]
o

43136 nm 4620 nm 5223 nm 53%31 nm 3719 nm
1.5 1.2 1.2 1.3 1.3

w/0

CB[6] No fibril

_U
=)

CBI6]°l <3 INSS] &8/ FH =

T BaE Fef ofd 2ol = g4 b A 3t % T A FRl-E
Ao AE ol BEol| = A {3 AAE FrishE 2 &= Ve TK(S. Sinha er
al., Lysine-Specific Molecular Tweezers Are Broad—Spectrum Inhibitors of Assembly
and Toxicity of Amyloid Proteins. J. Am. Chem. Soc.133, 16958-16969 (2011)).
Lhol 7t Btk o] A 3= CB[6] 7 INS Abo o] F0l-5 A5 4185
Fejol 1 ofrhol = A 717] 9 F(PAGE) 2 A A F0] &3}
AR A N(ESI-MS)E o] 45)e] BHel s} th(x= 10, 11). INSQ] &0] A1 7} CB[6]<]
SF w3t e A d = (isothermal titration calorimetry, ITC) ¢} o] 54 &
2] " (tandem mass spectrometry, MS2)S ©|-83}o] 213151t 12, 13)(S. W.
Heo et al., Host-Guest Chemistry in the Gas Phase: Selected Fragmentations of
CB[6]-Peptide Complexes at Lysine Residues and Its Utility to Probe the Structures of
Small Proteins. Anal. Chem.83, 7916-7923 (2011)). CB[6]¢} INS Aol o] 3 & A

AT Koy T 3.0x103 M1E S 2ff BaLE b3 F-AFSFSITHM. V. Rekharsky et al.,

Sequence recognition and self-sorting of a dipeptide by cucurbit[6]uril and
cucurbit[7]uril. Chem. Commun., 2236-2238 (2008)). 2}0] A1 Wil 2742 g of]
] -§- 5 Q¢ & &} 7] ws-oll (K. E. Marshall et al., Hydrophobic, Aromatic, and
Electrostatic Interactions Play a Central Role in Amyloid Fibril Formation and
Stability. Biochemistry50, 2061-2071 (2011)), - g o) A 3= LYS-CB[6] & 3 A 2]
FRl-Ed o zhgo] Aol do] - dtdd Ao g yths it 1y
A= vkel gol A Aol A A sl 159 Sl AldE sk
CB[6]9] el elEA o]t} o] 2] § w22 A1 f-o] 2 o] M7} T3] INSS}
CB[6] Ao o] F2Q1- o ahgol o8 dwd = glrh= A& 2|3t

INSell thgt CB[6]2] &8l 52 & A o] /2] s iee] aatE BEsh] e, &
Aol M= e CB[6]9] 529} TR -5 52(%) 2] FA &-e sl A &2l
B3¥ INSO] 555 SASAY. 58 92 284 SHAS EE EeE
AAE A3l 18,000xgo A YA F-2] 5kl o, A4 %2 3 280 nmell A UV
absorptionE ©|-&3}o] Aol EAet= Gl H INSS 555 S48t
5%(v/v) FA =8 ol A 3= CBI6]9] o] 57Fe 5 INS9| & 57F sl

b (12 4B), CB[6]9] %°] 5 mM & LA e 74-$- 1 FASl 55 (viv)7} 7 k5
INSQ| &5 7F 75 T 40). AWb4 © & CB[6]9] 43 FAL] 55 (viv)E

Eru}&m

4
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ZA38HAH, CB[6]7}F &3l &= §HA & 3t 4 -0l INS7}F =8 ol A
T8 ez A ol7E | S Bol dods &<18k3ltt. CBl6]ol €17 INS ]
o] 2] g Aol i= CB[6]7F 1< B A & H 3] golo] &= of
Aelst oz e Ao w A Ashes osth 0w v A9 2o
Aol & F-531=(0. Danylyuk, V. P. Fedin, V. Sashuk, Kinetic trapping of the

[116]
[117]
[118]

[119]

host-guest association intermediate and its transformation into a thermodynamic
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A3l CBl6]ZF-H &l el ¥ o] &Nl #]-83) ¥ UH(P. Narayan er al., The extracellular
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Nat. Struct. Mol. Biol.19, 79-U97 (2012)). w4, A& &l ¥ INS+= INS A -2
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