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Figure S1. *H NMR spectra of aptamer. (A) Sequence of aptamer AF26 and chemical structure of AFB1.
(B) Imino regions of *H NMR spectra of aptamer AF26 titrated with AFB1 at 298 K. The signal
assignments of imino protons from bound aptamers were marked in blue fonts.
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Figure S2. (A and C) Imino regions of *H NMR spectra of free AF26 aptamer with G-to-1 and T-to-dU
substitution at pH 7.5 and 6.0, respectively. (B and D) NOESY spectrum (mixing time, 120 ms) of free
AF26 in H,0 buffer at pH 7.5 and 6.0, respectively, showing the connectivities between the imino
protons. All experiments were acquired at 278 K.

S2



0.0 r
AT
< -0.44
<
2 06
o
0O -0.84
_1.0,
-1.24
-1.4 T T T T T T T
0 5 10 15 20 25 30 35
o] Time (min)
-204
g -40
= -60
) K, : 27.7+2.4nM
= -80 d
T . N: 1.03£0.01
: AH: -131£1.10 (KJ/mol)
1201 -TAS:88.2 (KJ/mol)
140/

0.0 05 10 15 20
Molar Ratio

Figure S3. The ITC titration curves for the binding of AF26 aptamer and AFB1 at 298 K.
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Figure S4. 'H NMR spectra of AF26 aptamer and its mutants. (A) Sequence of aptamer AF26 and
chemical structure of G and | bases. (B) Imino regions of 'H NMR spectra of AF26 aptamer with the
replacement of G by I in the presence of AFB1 at 278 K and 298 K.
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Figure S5. Imino regions of *H NMR spectra of the AF26-AFB1 complex at different pH.
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Figure S6. Expanded NOESY spectrum (mixing time, 120 ms) of AF26-AFB1 complex in H,O buffer

at 278 K, showing the connectivities between the imino and the amino/base protons. The intermolecular

cross peaks between AFB1 and AF26 protons were marked in red fonts.
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Figure S7. The surface view of AFB1 (stick) in binding cavity of aptamer AF26 showing that the AFB1
was tightly wrapped by binding pockets.

S4



Response Units (RU)

0 100 200 300 400

Time (s)

Figure S8. Sensorgrams of AFBL1 at different concentrations ranging from 1.56 nM to 200 nM AFBL1 in
SPR analysis. Kinetic Analysis: kon=2.11 <108 M-S, k,#=0.046 S ; Kg=21.8 nM.
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Figure S9. The overlap of 2D NOESY spectra of AF26-AFB1 (red) and AF26-AFG1 (blue) complexes
in H,O buffer at 278 K. The obviously moved peaks are labeled in the figure.
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Figure S10. (A) The comparison of 'H NMR spectra between AF26 and AF26-G6l mutant aptamers in
the presence of AFB1 at 278 K and 298 K. (B)Hydrogen-bonding alignments of G6 G17 C13 triple. (C)
The alignments of G6 G17 13 triple and G9 C15 base pair.
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Figure S11. Imino regions of *H NMR spectra of free AF28, AF30 and AF32 aptamers at 298 K.
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Figure S12. NMR titration experiments showing the effect of Mg?* on the imino proton region of AF26
aptamer in the presence of 2 equivalent AFB1. NMR spectra were acquired in 10 mM Tris (pH 7.5)
buffer at 278 K.

Figure S13. The mean structure of AF26-AFB1 complex showing the distances between negatively
charged phosphate groups.

Table S1. Sequence and dissociation constant of aptamers determined by ITC at 298 K.

Name  Sequence (5" to 3") Kd /nM AH (KJ/mol) -TAS (KJ/mol)
A32 GGG CACGTGTTG TCTCTC TGT GTC TCG TGC CC 30.143.2 -124 #.44 81.2
A30 GGCACG TGTTGT CTC TCT GTG TCT CGT GCC 29.3%2.8 -119H.24 76.1
A28 GCACGTGTTGTCTCTCTG TGTCTC GTGC 30.9+2.3 -123 #.16 79.5
A26 CACGTGTTGTCTCTC TGT GTCTCG TG 2717824 -131 +1.10 88.2
A24 ACGTGTTGT CTC TCT GTG TCT CGT 5043.8 -161 #1.59 118.8
A22 CGTGTTGTCTCTCTG TGTCTCG 34120 -171 #2.63 133.9
A20 GTGTTGTCTCTC TGTGTCTC 25203839 -137 227.0 104.6
Al8 TGTTGTCTCTCTGTGTCT 14304336 -132 #3.5 98.7
Al6 GTTGTCTCTCTGTGTC 21900189000 -335 5272 307.9
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Table S2. AF26 aptamer and its variants sequences.

Name

Sequence (5’to 3°)

AF26
AF26-G4l
AF26-T5A
AF26-T5-dU
AF26-G6l
AF26-G6T
AF26-G6A
AF26-G6C
AF26-T7-dU
AF26-G9I
AF26-GIT
AF26-G9A
AF26-G9C
AF26-T10A
AF26-T10-dU
AF26-T12A
AF26-T12-dU
AF26-T14A
AF26-T14-dU
AF26-T16-dU
AF26-G171
AF26-G17T
AF26-G17A
AF26-G17C
AF26-T18A
AF26-T18-dU
AF26-G19I
AF26-G19T
AF26-G19A
AF26-G19C
AF26-T20A
AF26-T20C
AF26-T20-5mC
AF26-T20-dU
AF26-G241
AF26-T22A
AF26-T22-dU
AF26-C5G22

AF26-G261

CACGTGTTG TCT CTC TGT GTC TCG TG
CACITGTTG TCTCTCTGT GTCTCG TG
CACGAGTTGTCTCTC TGT GTC TCG TG
CAC G(dU)G TTG TCT CTC TGT GTC TCG TG
CACGTITTG TCT CTC TGT GTC TCG TG
CACGTTTTGTCTCTCTGT GTCTCG TG
CACGTATTGTCTCTC TGT GTC TCG TG
CACGTCTTGTCTCTCTGTGTC TCG TG
CAC GTG (dU)TG TCTCTC TGT GTC TCG TG
CACGTGTTITCT CTCTGT GTCTCG TG
CACGTGTTTTCTCTCTGT GTCTCG TG
CACGTGTTATCT CTCTGTGTC TCG TG
CACGTGTTCTCTCTCTGTGTC TCG TG
CACGTGTTGACT CTCTGT GTC TCG TG
CACGTG TTG (dU)CT CTC TGT GTC TCG TG
CACGTGTTGTCACTCTGTGTC TCG TG
CACGTGTTG TC(dU) CTC TGT GTC TCG TG
CACGTGTTG TCT CACTGT GTC TCG TG
CACGTG TTG TCT C(dU)C TGT GTC TCG TG
CACGTGTTG TCT CTC (dU)GT GTC TCG TG
CACGTGTTGTCTCTCTITGTCTCG TG
CACGTGTTGTCTCTCTTTGTCTCG TG
CACGTGTTG TCT CTC TAT GTC TCG TG
CACGTGTTGTCTCTC TCTGTC TCG TG
CACGTGTTGTCTCTC TGAGTC TCG TG
CACGTGTTG TCT CTC TG(dU) GTC TCG TG
CACGTGTTG TCTCTCTGT ITCTCG TG
CACGTGTTGTCTCTCTGT TTCTCG TG
CACGTGTTGTCT CTC TGT ATC TCG TG
CACGTGTTG TCT CTC TGT CTC TCG TG
CACGTGTTG TCT CTC TGT GCC ACG TG
CACGTGTTGTCTCTC TGTGCC TCG TG
CACGTGTTG TCT CTC TGT G(5mC)C TCG TG
CACGTGTTG TCT CTC TGT G (dU)C TCG TG
CACGTGTTG TCT CTC TGT GTC TCI TG
CACGTGTTGTCTCTC TGTGTC ACG TG
CACGTGTTGTCT CTC TGT GTC (dU)CG TG
CACGCGTTG TCT CTC TGT GTC GCG TG

CACGTGTTGTCTCTC TGT GTC TCI TI
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Table S3. Proton chemical shift of AF26 in the AF26-AFBL1 binary complex. The chemical shift values
for carbon hydrogens and active hydrogens are from NMR spectra acquired in DO buffer (pH 7.5) at
278 K and from NMR spectra acquired in H.O buffer (pH 7.5) at 278 K, respectively.

Residue | HU/H3 | H4L/H21 | H42/H22 | HS/Me | HI’ | H2 | H2” | H® | H4 | HY | H5” | H8/H6
/H61 IH62 IH2
ct 7.05 8.22 5.90 551 | 193 | 237 | 470 | 406 |377 |377 | 7.70
A2 7.92 6.27 | 280 | 293 | 504 | 444 | 414 | 401 | 840
c3 6.81 8.30 535 552 | 183 | 217 | 483 | 413 | 426 | 400 | 7.30
G4 13.29 605 | 272 | 264 |504 | 442 | 412 | 400 | 7.93
5 10.69 172 618 | 173 | 283 | 506 | 4.09 6.99
G6 1186 | 6.56 7.02 629 | 311 | 270 |516 | 525 | 409 | 436 | 824
7 187 579 | 180 | 225 | 461 |333 [366 |372 | 735
T8 188 644 | 229 | 248 | 453 | 453 | 408 | 399 | 7.78
G9 1346 | 5.98 9.03 6.02 | 285 | 285 |506 | 453 |397 |419 | 817
T10 10.84 0.66 554 | 167 | 162 | 487 | 426 | 398 | 398 | 7.04
cu 6.29 8.69 5.71 626 | 112 | 228 | 470 | 438 | 410 | 393 | 808
T12 7.90 168 6.26 | 261 | 247 | 505 | 423 | 407 | 402 | 757
c13 5.03 7.77 5.96 627 | 212 | 262 | 508 | 454 | 416 | 422 | 7.68
T14 2.08 652 | 218 | 229 | 483 | 444 | 427 | 419 | 7.96
c15 7.36 8.84 558 592 | 191 | 235 | 464 | 347 |407 | 402 | 756
T16 162 620 | 199 | 244 | 470 | 439 |333 | 280 | 7.43
G17 1305 | 597 8.67 636 | 298 | 281 |511 | 436 | 422 |419 | 827
T18 2.01 646 | 237 | 266 | 499 | 453 | 430 | 421 | 791
G19 12.82 569 | 254 | 228 | 504 | 445 |425 | 414 | 768
T20 2.06 644 | 196 | 217 | 469 | 439 | 427 | 412 | 802
ca1 5.21 6.08 | 170 | 234 | 461 | 365 |381 |399 |7.22
T22 10.07 1.90 639 | 183 | 146 | 475 | 412 |38 | 339 | 7.68
c23 7.36 8.62 5.79 499 | 246 | 240 | 489 | 428 | 406 | 401 | 7.73
G24 1301 611 | 268 | 282 |504 | 444 | 415 | 415 | 801
T25 14.09 155 586 | 194 | 235 | 489 | 419 |426 | 419 | 7.22
G26 1281 6.08 | 269 | 242 | 472 | 422 | 411 | 415 | 7.96

Table S4. Proton chemical shifts of bound AFB1 and AFGL1 in the AF26-AFB1/AFGL1 binary complexes.

Protons 81 (AFB1) 81 (AFG1)
Ha(CH) 5.99 6.01
Hb(CH) 555 562
Hc(CH) 431 439
Hd(CH) 537 538
He(CH) 6.08 6.10
Hf(CHs) 373 373
Hg(CH,) 255 3.90
Hh(CH) 2.07,2.29 405
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Table S5. Unambiguously assigned intermolecular NOEs between AFB1/AFG1 and AF26 aptamer

protons in AF26-AFB1 complex.

AFB1/AFG1 AF26 protons in AF26-AFB1 AF26 protons in AF26-
protons complex AFGL1 complex
T10-H6, Me T10-H6, Me
Ha G6-H1 G6-H1
T12-H3 T12-H3
T10-Me, H3 T10-Me, H3
Hb G6-H1 G6-H1
T12-H3 T12-H3
T10-H3 T10-H3
Hc G19-H1 G19-H1
C11-H42 C11-H42
T10-H3, H6, H1’, H2°/2”’, H3’ T10-H3, H6, H1’, H2°/2*, H3”
C11-H5, H6, H42 C11-H5, H6, H42
H T12-H3 T12-H3
G19-H1 G19-H1
T12-H6, H1’, H4’, H5°/5” T12-H1’, H4’, H5’/5”
He C13-H5, H6 C13-H5, H6
C11-H6, H2°/2’, H3’ C11-H6, H2’/2>’, H3’
C13-H5, H6, H4’, H5” C13-H5, H6, H4’, H5”
T12-HI’, H3’, H4’, H5°/5” T12-H6, H1’, H3’, H4’>, H5’/5”
i G19-H1 G19-H1
Cl11-H2’/2” Cl11-H2’/2”
T14-Me
T14-Me C13-HI”
Hg
T20-Me T20-Me, H6
G19-H1’, H8
T14-Me
T14-Me
Hh T20-Me, H6
T20-Me
G19-H!1’, H8
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Table S6. Statistics of the computed ten structures of AF26-AFB1 and AF26-AFG1 complexes

Distance restraints
Intraresidue
Sequencial
Long-range
Intermolecular
Other restraints
Hydrogen bond restraints
Sugar pucker restraints
Dihedral angles
Repulsive restraints
NOE violations
Number (>0.2 A)
RMSD of vilations (A)
Deviations from the ideal covalent geometry
Bond lengths (A)
Bond angles (deg)
Impropers (deg)
Pairwise all heavy atoms RMSD values (A)
Entire complex

Entire complex less ligands

AF26-AFB1

80
147
119
49

61
52
68

0
0.021 +0.002

0.002 +0.000
0.417 +0.006
0.293 +0.006

0.54+0.17
0.55 +0.17

AF26-AFG1

80
147
119
53

61
52
68

0
0.022 +0.002

0.002 +0.000
0.419 +0.008
0.320 +0.003

0.75+0.28
0.76 +0.28
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Table S7. The dissociation constant of AF26 aptamer and its variants determined by ITC.

Aptamer Kda/ nM AH (KJ/mol) -TAS (KJ /mol)

AF26 2717824 -131 +1.10 88.2

AF26-T5A 145+15.4 -104+42.18 64.9

AF26-T5-dU 34.844.0 -134 +1.68 91.6

AF26-G6l 19.8 +3.25 -150 +2.19 106

AF26-G6C NB

AF26-G6A NB

AF26-G6T 288045460 -39.5439.9 7.87

AF26-T7A NB

AF26-T7-dU 69.4+10.9 -126 +2.87 85.3

AF26-G9T NB

AF26-G9A NB

AF26-G9C NB

AF26-G9I NB

AF26-T10A NB

AF26-T10-dU 2484#41 -124 +£4.55 86.0

AF26-T12A NB

AF26-T12-dU 68.8+13.4 -135 +3.35 93.7

AF26-T14A 15304511 -122+16.8 88.7

AF26-T14-dU 58.0+6.0 -136 +1.72 95.1

AF26-T16A 284042190 -118+44.8 86.2

AF26-T16-dU 101 +15.8 -126 +3.09 86.0

AF26-G171 401 +41.0 -151 +3.8 114

AF26-G17C NB

AF26-G17T NB

AF26-G17A NB

AF26-T18A 20001500 -52.3+17.8 19.9

AF26-T18-dU 30.5+5.4 -125 +2.33 82.0

AF26-G191 345 +40.1 -134 +3.64 97.0

AF26-G19T 20001500 -44.84105 145

AF26-G19A NB

AF26-G19C NB

AF26-T20A 328043780 -64.0437.0 329

AF26-T20-dU 46.035.5 -120 +1.68 7.7

AF26-T22A 103H8 -16344.16 123.0

AF26-T22-dU 38.4 £8.1 -135 +3.09 93.1

AF26-C5G22 158+420.1 -13142.85 92.0
NB: no binding.

S12



Table S8. The dissociation constant of AF26 aptamer and its variants determined by ITC.

Aptamer Kd for AFB1/ nM Ka for AFG1/ nM Ka (AFG1)/ Ka (AFB1)
AF26 2717824 144426.8 52

AF26-T20-dU 46.035.5 367442.6 8

AF26-T20C 19.143.1 333454.8 17.4

AF26-T20-5mC 16.142.5 174427.1 10.8

Table S9. The dissociation constant of AF26 aptamer determined by ITC at various temperatures,
showing the effect of temperature on the dissociation constant.

Temperature /C Kda/ nM AH (KJ/mol) -TAS (KJ /mol)  AS (KJ /mol)
5 4319 -74.8 £1.58 30.2 -0.109
10 5.7+2.0 -91.3 £1.95 46.5 -0.164
15 12.6 £2.7 -101 1.7 57.6 -0.200
20 17.2 £33 -111 +2.33 67.7 -0.231
25 27724 -131 +1.10 88.2 -0.296
30 56.5 +5.0 -153 +1.87 111 -0.366
35 162 +£15.8 -186 +3.27 145 -0.471

Table S10. The dissociation constant of AF26 aptamer determined by ITC at various MgCl,
concentration, showing the effect of MgCl; concentration on the dissociation constant.

MgCl2 concentration / mM Kda/nM AH (KJ/mol) -TAS (KJ/mol)
0 11804303 -210 +20.4 176
2 42.048.6 -141 +3.22 99.2
10 28.746.2 -137 +£2.85 94.3
50 242451 -140 +2.65 96.8

Binding buffer: 10 mM Tris-HCI (7.5), 2% DMSO, 0.1% Tween20, at 25 °C
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