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X-ray crystal structure analysis of double-stranded nucleic acids using
host-guest

Aoyama, Hiroshi
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The three-dimensional structure of an oligonucleotide containing a

cross-linked sugar moiety artificial nucleic acid that suppresses conformational fluctuations in the
sugar moiety of the nucleic acid was solved using X-ray structure. Sugar cross-linked artificial
nucleic acid (AmNA) with an amide bond, sugar cross-linked artificial nucleic acid (GuNA) with a
guanidino group, methyl group introduced into GuNA:GuNA[Me,Me], methyl group and tert-butyl
introduced into GuNA :GuNA[Me,tBu] were investigated. The tert-butyl group of GuNA[Me,tBu] was
located in the minor groove, forming strong hydrophobic interactions and the presence of additional
hydrogen bonds. These structures were responsible for acquiring high affinity with complementary
strands.



DNA RNA

X
4
AmNA
(GuNA)
GUNA GUNA[Me,Me]
GUNA tert- GUNA[Me, tBu]
N{O Base hrqo Base ;{0 Base "H(O " Base
;O; o E;
o7 | TN [t | N>/r~|m ‘a/é N>/I':7<
©  omy © e / N4
2
L4 Y M %
AmNA GuNA GuNA[Me,Me] GUNA[Me, tBu]
10mer [GCGTATACGC] 6
8mer[GTG*UACAC] 2 4
2 Hampton Research Nucleic
Acid Mini Screen 1 mg/mL 1uL Hampton
Research Nucleic Acid Mini Screen 1uL
35% MPD 1 mL 24
X SPring-8 BL44XU
Rigaku MicroMax-007HF X

10mer [GCGTATACGC] 6
ODN1 ODN2 ODN3 X 2.0
(Spring-8,BL44XU) 1.0
10mer
ODN3

8mer[GTGPUACAC] 2
4 SAD
0.95 0.93 ODN4 ODN5



ODNL ODN2 ODN3 ODN4 ODN5
Bridged AmNA GUNA GUNA[Me, tBu] | GUNA[Me,Me] | GUNA[Ve,tBu]
nucleic acid ’ ’ ’
Nucleic Acid #10 #16 #12 #14 #10
Mini Screen ]
Crystal ‘@ 0 0
PDB ID . . 8HIS 8150 8HUS
Sequence GCGTATACGC | GCGTATACGC | GCGTATACGC | GIGPUACAC | GTGPUACAC
X-ray source BL44XU(Sprin | Rigaku Rigaku BL44XU(Sprin | BL44XU(Sprin
y g-8) MicroMax MicroMax g-8) g-8)
Wa;e'ength( 0.8 1.54187 1.54187 0.9199 0.9199
Resolution( | 1.00(1.02 2.01(2.07 2.01(2.07 0.95(0.97 0.93(0.99
) 1.00) 2.01) 2.01) 0.95) 0.93)
Unique 28,690(1,398 27,813(3, 969
reflections | ) 3,756(290) | 3,652(294) | 16,392(720) )
Completeness | 99.8(99.8) | 100.0(100.0) | 99.7(99.4) | 99.5(94.3) | 97.7(86.6)
Rnerge» % 6.4(56.8) 4.0(13.5) 4.2(5.5) 4.2(1.2) 6.6(3.1)
170 (1) 240.4(26.8) | 24.6(10.4) 55.1(43.8) | 34.6(1.6) 16.0(3.9)
Redundancy 13.6(14.0) 6.4(6.3) 6.5(6.4) 18.3(8.1) 6.6(3.1)
Ruorks % 17.1 12.3 17.8 16.8 19.2
Reree, % 19.7 14.3 22.8 19.4 21.3
R.m.s.d - bond 0.012 0.009 0.005 0.006 0.008
lengths,
R.m.s.d bond 2.216 1.752 1.911 2.134 2.399
angles,
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