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P, B )RR IR SIE R, (A e o — MR
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F"8I(E 1(a)~(c)). 20064F, Rothemund™ D) — 55K 4k
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Figure 1 (Color online) Schematic illustration of different DNA tiles and the self-assembly of various DNA nanostructures. (a) An immobile nucleic
acid junction consisting of four hexadecanucleotides'; (b) the construction of DNA nanotubes based on two types of triple-crossover tiles’®; (c) the

assembly of various DNA polyhedrons based on three-point-star motifs'”'; (d) two different shaped DNA nanostructures of DNA origami constructs

Sugimoto R A 21 " & B, 4 mRNAH 1) — BT & A
G-PUFE AR5, 2352 ) H 5 R BE A4 ) 1 FH DA T 52 i) 2
5B Ak . R REHE, Kendrick5 A5 1 42 il
Bel-24b — B & C 91| 1-motif 45 ¥ 5 & - I 45 44 i) 7
] LS B DR 2 5 B < H 5 5 A i . Park S AP0
FEIT B SY TAE R B, I H U EEDNA R 4544 (G-
DU 4 (A 5 T-motif) 7 57 14 3 1l 4 90 K kE + 19 1A 5, T
PLK R ZEH A A PUMIRIR YT Tk, A, S
R IEF| AT B, A AT Zeraati %5 N 2N R I M AR
AR UL B T-motif 25 1), - 38 B H: 5 988 0 A %
H—EMXR.

B, MUEEDNARK T HH E i 4 Y1
FH, 3T A Sfe Al I S & — R A 75 I DN AG K 45 44
IR G. B, —BUE GElE CREES 4 F T
B A RG2S B DUEEDNAG K 250 Hk, B GER
W CIM M 4E [ B4 B 413 T8 B U 55 DNA 4 K 5 28
(G-wiresT{I-wires), ANidiX #6351 21 2% Y 45 A A EL
M5 AR A Bl g 22, 1ok, Hijth A 52 3¢
HRARAE T A FH U4 DNAZE & HAL S RIDNAY & /9 7
KA HDNAGIUK G5 i, X 28 DU 5 DNAG K 25
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AL B s AR G B DI REAL I . AR SR 3 X
L6 O G R 4 0K S5 K A R 2 SRR IIE, IR R IR
FEDNAZH AL H 1 FH 5 D REAL I .

1 G-DUBEfARZR G RINH3E B ]

G- DU A S i — Bt UL B & GIF 91l i 4 7 N
%4> F i Hoogsteen S Bt i $5 ¥ B 1) 24~ G- U 431K 3
B AY. — S5 W9 BH B 1 (WK, Na*, NH, "S5 T
G-MUa R E, it 505 T2 i HE A
VE i — 2B R DU BE (AR 45 4 (B 2(a)) P2 IR T 0UkE
DNAK M, G- Pk A2 #5500 I = & i 4540 %
B HEG-VUEER T LI 2 A4S TR A, W
443 F G- PR (1 2(b)) IR F G- DU AR (] 2(c) Al
(d)) st — 4855 T NPT & L (E 2(e)~(i)); ik B
O TR 3 2578 v i 452 28 (loop) XS AR AL UL K A
[A] %) FH 5 J& Pk 2 52 0 G- DU 4% R A Gk 174 I Iz S+
P CRIHEH fR & A A8 4R, 5304509 H DN ABE 19 3E )
KA, BATE AT (DU A4 E T — 2K, B 2(b)
(), WRZACH HAUA 3B E M —3, E2(HF(g)F
FAEAT (4554 H, PIRE I —2L, E2(c), (d), (h)Fl
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B2 G-PUMALLE 3 AG-MUA- AR A A FIFNG-DUSEIR S5, (a) HoogsteenHEFEHZAYG-PUZHA; (b) 3 JEG-PUAMPRMEB UL G- DUBEI,
VU53FG-WUBERCTATEA); (e, d) DU TG-WIBER(SOTATE5H); B0 T G-IUEEMCTAT A M (o), IRAEEHI(E, ) RIS TATE M (b, 1)

Figure 2 G-quartet and various G-quadruplex topologies containing three stacked G-quartets. (a) A G-quartet connected by Hoogsteen bonds; (b)
tetramolecular parallel G-quadruplex; (c) and (d) two types of bimolecular anti-parallel G-quadruplexes; (e)—(i) various unimolecular G-quadruplexes

including parallel (e), hybrid (f, g) and anti-parallel (h, i) conformations

) FFHERM G- EER. ILAh, 7 G-E & BT
ANBCRHCBE, 9 v 9 A i e B 78 70, DNAKE 1Y ¥k 2
DA B2 5 W S 500 43 B 5% 2800 S5 A 23 6 G- D i A
5 P 9 S 25 7 A LA S 0 22245 [ B D A
Z G- HE ARG K S 4R 3 T s R & E.
K27, B3 1 4548 v 1 loop 3 % 43 2 7 47 B
(propeller loop) . Ml [ ¥F (lateral loop) A1 X i ¥
(diagonal loop), 435l #KMP loop, L loopFID loop:;
WAk, ARG TR WS 5 G R 2 (8] L0 H £ mT LUK
B R ALH o> A A s XA 4, B s v 3l
AR @I LA 4y, &3k o7 A 3Rs — 3.

1.1 BGKEN FHNIrE

®GIr Ayt A F4r & 7 08 s & G-
RN A TR ER R L STy AN I R NN E TR |
H) K A — B GGGTTA(TTAGGG) & H 04 i,
1 & GELAE (~200 M HR), X BP9 4 & h G- DUk
AR Z I T LA ) st L ) 23k, PR R 2 AT B R
¥ d(G;TTA), 8L d(TTAG;), LA K 7E 3 48 J5 5] 14 2K i il

A —BEAEGHR L 3 RE 1Y B G R AR L1 21> G- DU B 1A
SR (R R AE Ry o8 T R X R 1) 224 G- DU 4 A BT
HERELEH, n— BN AREERH T ST MR SR
JEREFP A, AR B3 F Fl 2E LA ROR ity 5 3 ) R % 4
Rl AS [] il A4 250 1 B 207 G- DUBE IR A 77 AL 1 3(2) 5
H RS A A GEE T e B A R R A i 5 5L 1
i A e 1 A A6 i e 51 A B RS 1 TR TR T B 2 Fil
G-PUBEARA AL WIdT,G3(TLAG;);AEdAG3(TLAG3)3A,
FEAIIE R 2R -1 G- PUgE A1 dT,AGS(T,AG3)sT,
FE AT AR 24 -2 20 G-DUEE AP, dAG3(TLAGS) 751 E
AT G-DUEE AP LL B2 dGST,AGP GGT,A(T,AG3),T
JE 51 184 1 4 (Form-3) G- DU B 44K (GB35 75 G L 11y
857 I HBE BrU )P IR A - 1 RIR 2 - 24540 b 24 40, 55
11~P loopF124~L loop, A[RIASEHTF HP loopH4E T
59, JEHEEAEE3). BT BN, IFRE
B Xk AR St L P 51K A T 1 G- DU i A 490 K 45 4 42
T 3RS A BRAR Y (beads-on-a-string model), G-
DU 3 A 9 4 5 50 L2 K Toop B 35 18 4 5 78 (151 3 (b)) 123,
AP o TR R AR BA ) T G- DU B A 45 M B T A% e
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B3 (LR (@) NSk Fe 51 REEETE R AS [ Rl 8501 G- DU i A
FHARBET R BN G- WEEEGORESH™Y. (a) & 4 MG-THEE ST
BRI A S A P 81 A B 8 1V VR S BB S [R) o B35 G- T B AR
2 FRAEEH, —FTATA—R R TATE5H: (b) Ak r oK
HETE G- DUBEAIK G5 (1 3 2 pepbizil

Figure 3 (Color online) Single G-quadruplex topologies formed by
human telomeric sequences containing four G-repeats and possible
structures for long telomeric sequences™. (a) Single G-quadruplex
topologies formed by short human telomeric sequences in K solution
including two hybrid, one parallel and one anti-parallel conformations.
(b) higher-ordered multimeric quadruplex structures for long telomeric
sequences assembled from three models: “beads-on-a-string” model,
G-tetrads-mediated model and loops-mediated model

3, HUJEIE A TTA-loopiZ #2851 i I Fh AL Y v
A5y G- DU B AR 25 44 5. 5T 43 1) 38 2o G- PO 4314 Filloop
DX 3 A s S A HE R . H TR 5T 45 SR 2 W 1oop
Tl JES 8 45 4SS0 55 S SR A A M R G, H g5y
(1) B3 G- VO B AR 25 4 B0 22 (] 4% B TR 2R 254 1-1R
e BE 27 (5" 3") 3k B 1 e AR 3 e e 734,

IEAh, KotlyarZs AP BB 58 245 SR R B d(G),(n K
K JLTAN) XN 2 GR B 2T 153+ N R G- DU i 14 44
KL (G-wires), HIE il 09 45 4 H A7 1R 45 09 AL AR 5%
JE AR ETE.

1.2 W GRIBEN T4

M GIF N LU ML TR, X e 4 25 i
a3 [AAH BAE 8 508 s a5 245 0, SR I P 2 o
FRECR G 1 7 A A G- DU AR g oK 25 4. Horh g
T TP B 1R b 2R T 25 4 ) 2H 3 K 4 AR
41 Marsh 1 Henderson® 7 1994 4E 4 1 T — A i
d(G4T,Gy) PN FEK B Na* 5 14 T TE i) G-wires i 7,
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X b 4 oK S5 4 2 W 2545 19 5'-GGGG B 5 3
ZRHEM3-GGGG A B LI AT I s &, HEET
TP Bl e A i e 4L 36T (B 4(a)); Miyoshid
NP 2 5 B 58 32 B (G4 T4 G 7 3 [ RE 1T LATE A%
FEUF4T 9 G-wires, (H T E Ca® 1Y 4 B A g F# I
¥ 58 AUy F- I 47 G- DU BE AR G fa 3. sk, iF
Z Wit 9% R WHAE G-wires B B B9 13 F& v — 4 1 —H BH 25
F(— IR K RIM™) 2 A U A VR, X o p a3
d(CsTyGuT G, d(G TG (=13 8 4; y=2~5)"1],
d(TGG),([E 4(b) %5 7 5 Y L2 R 454 . B 75 1
EAE, BG4 ABIF gT 45 SR R Mg ] L
HBOHE T B0 T VAT G- DU BE AR 8 3o 2R g 3 R T X
JE 1 G-wires, X773k 0] LA FUTREAT 09 G- 4%
TRZEHE (Kl4(c)).

DL E AL 5 1Y G-wires 2 #6) R % BE%E i 24—
BtG-H 5 FIT(GIN B = 3) TE K — i 14 15— BOR Ui B
R BR, BTSRRI B G- TR g4 K T
2k (Frayed wires). F.7E19924F, SenflGilbert™ W5 &
BLA(ToG3)FANAEK B R 55 F T AESBEIE 1 K0 X 35,
R ZARTREUN A&, Md(TsGsT)FFIA 2 B
PRI, BE T A AT 3" -GGG F B 78 i U 43+
G-VUBE At R, o T 3R i % 56 04 467 B AN,
22 R SRS TCIE B —Fh 2Bl H A7 (sugar cane
model) ) K4 T 4544 (K15(a)). ZJ5, Protozanovafil
Macgregor W 5% & FLd(A 5G5)TEK Mg [R] I £ 7E
IS T RIAE TR B L iR 2RI L AL 9747 G-wires,
B HoAw 44 N “Frayed wires”([&15(b)), S5 45 SR LS
P rp 2 B9 57 A I T LS5 (T 10) B d(C T ) B X A
WUEELERY, TMA BT ANT I A(C 5T s) W) 2318 2544 fift 25
TE BRI A XU 25 # 143), gk— 2B iR 58140 Je B Frayed
wiresIE W5 BEEE B D7 M PETE G, BIA s B FGs
R B3 b, A5 RIAEREAE IR . [R BT, Poon il
Macgregor* B i 5% T d(T,5G,)(n=4~15)F 41, 4G
W n=5~8} 2B B R DU 43— G-DUBEAA, 17 4 n>8HT
TR i Frayed G-wires. {H157FE AV, Batalia%s
NHEETd(A5G5) Fllbiotinylated-d(A sGy5) 53 Rl #4
HiFrayed G-wires: H:Hibiotinylated-d(AsG,s)JE A
giK g5 B MR A Y R S R AR A ALY
(avidin peroxidase)Z545 i, MRIRBEAE IR B il (%) fi (L 1k
e, FHbiotinylated-d(A5G5)JE M A Frayed wiresT] LA
PREFER TG M T INd(T,5) 8K d(CT 5) 5 51 7 B ]
POKELL b Wi R Frayed wiresi®E 58 — 4 (2D) ol — 4
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Bl 4 (M)A B G GIF I AATY BN G-I AR ST Z R Y. (2) d(GIT,Ga)FHIIE UK G-wires BRI (P R 2 -6 iy B
)P (b) A(TGG)s JFFNE I e GE IR YT REMILLEAIATT, () Mg IR P47 G- PUBE AR (175 2 P 0
Figure 4 (Color online) The self-assembly of G-wires or G-rich aggregations formed by different G-rich DNA strands. (a) Proposed G-wire model for

d(G4T,G4)"%; (b) schematic drawings of three possible means of G-rich aggregations assembled by d(TGG),"*”; (c) proposed model for specific precip-
1381

itation of parallel G-quadruplex with magnesium ion

(a)

B 5 (MARRR (5)— it AT ) B GAEL AT SR ) A5 TR P-4 T G-wires. (a) d(T,G)MIA(T, . GsT)E LA G- PO BEIA BT ()L B d(T, G I IR 2L
“H R FIDNA K FZ5HI (T, (b) d(A15Gis) FINVIE UK “Frayed wires™™; (c) d(CTy5)FFHFd(A15G1s) FVIE ML il Frayed wiresiZ 1% h £ 4k
S =S R 1 umx 1 pm RS T AT BB (ARM) R

Figure 5 (Color online) The self-assembly of frayed G-wires formed by short G-rich DNA strands with non-G bases at one terminal. (a)

G-quadruplex units formed by d(T,Gs) and d(T,.1GsT) (top), and the sugar cane model for d(T,G3;) (bottom)m]; (b) schematic drawings of frayed
G-wires formed by d(A,5Gy5)"*; (c) frayed-wire networks of d(A5G,s) linked by d(CT}s), and the AFM image'**!
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(3D)- M Z5 2548 (J815(c)).

EGFHIBE T T M G-wiresiE 1T [ 41235 7 20N,
Biyani flNishigaki*"#8 3 Fd(G, T) ¥ S % 1) G- DU %
ARG, P T —Fh X5+ G- TUBE A 3 o < HE AR
ARHEAT L RS HREARY; Rl RE b, —LEREERAY & G 41 i
ot < H B 7 208 B XU F G- TR, £24593del
FHY3+18L-G-PURERZE M 1) 2R, [RlRE A4 EE G- DU i
FEO FAS AR AL T 7T 225 ) 21 e 1451,

1.3 G-MUBEMER 24 38 gk

ME GIF A 5] A —Sen] LU i H A 45 44 9 e 51
RBR, A7 543 5 w2 T Bl G- DU B 1R 3% 2 1
L R HES S5 K. W Dutta%s A\ PO B AE B G
BE-(T4Gy)o 15" S A — BE 1T LA B i 56 e % 1) 1 B
&% T 5-AGTTCAAGGCGCCTTGAACT(T,
Gy)-3' 7 A(Gl): BEFELIT &M T & 8 WiEDNA
ik, HAE3 WS — 1 -(TuGy) & G B, MifE
Na 58T, bl 04 UBURE 45 48 D) 2 1 — 25 38 2o 4 ] 1)
3'%i & GIF ANIE AT F SOFATG- DU B, e 220 %
R U +G- DU BE A AU DN AGY K 25 4. 3T [A] A
B ER, S R AT i — 2 TP TA: 5-
CGACATCGCTCAGCCAGACA(T,G4),-3'(G2) F1 5'-
TGTCTGGCTGAGCGATGTCG(T,Gy)»-3'(G3), ¥ X
W45 )7 5 FE Na* 25 440 T IR & A A &8 B RUEE +G- 1Y
SRR DN AZH K 45 44 (181 6(a) F1 (b)) O,

Ah, HessariZs NPUTE & GH B -GGAGG-1)5'F
34BN A—BLGC R B, ¥ H d(GCGGAGGCG)
Pl B E S TENT ST B O G- DU 4% {4,
L &5 ¥4 W0 4 G- Y 0 R 1) A 2R b B AT — X GC e
Bt R4 SCRk 521438, %A GCFP S &K i .GCGC-
PUBEfR, A R GC R B2l i B B GCGC- P 43
iy 7 20K DL G- VU BE AR 235 #4) 3 452 4 DU BE DN AZH K
gE g (K 6(c) M ()P, 2 Ja T N PR HIF 58 45+ &
B, d(GCGGTG,TGGCG)F 4 A] LA Fi IR [F] )7 I
AL VU BE AR 95 K 45 K . i U ] Troha &8 A BY X}
d(GCGGXGGCG)(X=A, T, TC, TG,T, TG, TG,TVA K
TG, TG, TG T) 55 7 HIWF 5T B, G-DUsE/AKloop X I}
g AR F A F) T DU DN A G K 2546 T .

1.4 G-DUBEDNAZIAEE K 7 T i S

G- VU5 DNAZS ¥4 B 2 0T 5 P A 2 38 1 3 4%,
B PUAH S 93 7 S5 T T B A B2 T {E
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BEAh, AATTER XS DU5EDNARY B B 00 25 1 45 5t T i
T —RYRe AL R H ST TAE. UG- PUdE (R 454
15 S5 BRIMLZL 3R (Hemin) 45 5 i 7] LU& #5586
it f AL I RE, 3 5 4R il 5 1% e 1Y) B 1 A EL L
AL R, TEEFMASmE, hERIERICH
A W FNAR 2 A SRR FR AL T T R %) 23 (B, RS AT
TG4 b H AR 50

{E A3 7E R A&, Monchaud MU BTG AFF 53 45 S
T, —BARK B9 AR RL e 518 18 22 4 1 HE AR
G- DU BE A 2H AR 4548 5 B 53 G- DU i 14 /Hemin it 4
¥ il e g, AE B £ H TR G- VU B 1R 235 44 B 0 550 i
R AL ROCR S & TR &, X B8Rl i
TR G- U B A 25 44 5150 22 (7] BE % 4 Hemin 43 T 42 4%
G PR KA 5. LT IR EE, 1A R FHDOTASQ
I3 F (— B N T ALY G- DY 43 ) 3 P DU B A o St LA
P T AR G T B B A, E— A R 3 1) G- T
A&y e 1 PR AL (B 7(a)). Willner BRAEI4] P13 T
DNARE AL (75 P 5% o3 Be X s GIP 8 B R4
% R G- DU HE K+ XUBE 7S R B DNAGE K 25 4, F1)
DNAZK &5 4 2% 3 B i 5 24 G-DUBE AR Bt Y
JE BT X G4/Hemin DNAzymefi £k 2 v #4715 5
WA, M SZEE T % HARDNA R 51 4 25 53 S AG )
IEAh, 2 e A POV R AFF 5T 45 S R IH B 1 G- Y
AR 2 Mg™ TR IE 1 1Y G-wire 94 K 45 ¥ LA 5 5 ik
KT AE: 256 b Al AT 38 3 e 81048 i 1) O =Xk
G-wire 40 K 45 ¥ 75 4 W il R T A1 2% 0, A DU B
DNA K #4535 S AL Py A A M B A A v = A 10 15 5 AR
X H AR DNA RIS H 1 (FE I 76 ) #6470 A il dw
ZHE R G- DU BE 90 K 45 K0 A AL 2R 40 H T 2453 7 G-
DU B A A T B G A ARG B T i T T A B e (A
7(b)); A AR E— A F) FH G- DU B 40 K 25 ¥4 19 T Bl 2%
GAEFRIC T ROGH AL O G, ST X
20 it mi RN AP 787 52 B8 A ) 001

S5 —J7 i, Livshits%F AU & 7 fal e ot
& G HIIE B Y DU 43117 G- DU B 409 K 235 ¥4 i 43
T VA7 G- VU BE 90 K 509 1 5 o PR BB AT T R 9T,
SRR AT E A R E I AL TS A, £
53 F VAT G- VUG K 45 4 vh ol fef (iR B MR 4, A
ZH T ) S T AR AR

2 I-motif@Ac G5k I 2H 2% Ko ARG i H i 4
I-motif45 44 2 i P 40 =47 B9 80aE DLk 2 B /Y



(@) G1 G-quadruplex Duplex
(G4T4Gy) (AGTTCAAGGCGCCTTGAACT)
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Spacer
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G2 + G3 G-quadruplex Duplex

(G4T4Gy) (G2: CGACATCGCTCAGCCAGACA)
(G3: TGTCTGGCTGAGCGATGTCG)

"l'------hn:{%""'::::!!!'l %———

Spacer
(Ty)

H H /ﬂl'l = Y
L " N L 250nm
S W —l
- N "
G, G, 961\5/ 'I‘,H\‘__“ P /”\ . y
@ A ] g -
ON® G HoRo I i
J‘\r# o :
@& C H =
| H’N /N
P T
N S-MSgr
w "
G
» G NG 5 C-O-A-C@ 3
G G H dR
i n "‘--.‘,,-M'f
-
LS T T I />"“
= ‘")‘Y\H
— (I
& 3 LN o ok
)' N W N—n
O = O lG u*"\" “-__‘ \—\Q

H |D ‘.Ozg_(
C N —
Y - -
an"' \"

Bl 6 (ML RUY(0) G- DU A 3 1) 2 4 3 SC R A8 A A 2R B T B A 2 850 I ) AR IR (2) #ENa" IS T, G1 T3 H 4% LA K G2 FIG3
HAMABI AU G- DU BE A S HEATDNAGKRES K 178 IR (b) G2 ANG3 ALK AR 5T ) B S d( GCGGAGGCG)F 51
TENa 2 T IEBIGCGC- MU 734 7 H2 (1 G- WU FE A K 54 7R B PR (o) B U ) B R AR Bl (@)

Figure 6 (Color online) Schematic illustration of the construction of DNA nanostructures composed of G-quadruplexes and other types of DNA
structures, and atomic force microscope images of these DNA nanostructures. (a) The DNA nanostructures connecting intermolecular G-quadruplex

units with both self (top) and nonself-complementary (bottom) duplexes; (b) the AFM image of the mixture of G2 and G3™"; (c) self-assembly of the
nanowire formed by d(GCGGAGGCG) and (d) AFM image of DNA quadruplex wires'"!
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Figure 7 (Color online) Investigation and application of peroxidase
activity by the combination of G-quadruplex nanostructures and Hemin.
(a) Schematic illustration of the multimeric quadruplex-mediated
DNAzyme process promoted by the presence of DOTASQ"; (b) sche-

matic representation of thrombin detection by G-quadruplex nanowire
amplification™
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Figure 8 (Color online) C- CH" base pairs and various I-motif structures. (a) A C- CH* base pair and two pairs of maximally intercalated C-CH" base
pairs; (b) structural switch between tetramolecular 3'E I-motif and tetramolecular 5'E I-motif; (c) bimolecular 3'E I-motif; (d) unimolecular 5'E I-motif
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Figure 10 (Color online) Schematic illustration of the construction of DNA nanostructures composed of I-motifs and duplexes, and the structural
switch of different types of DNA nanostructures, and gel electrophoresis or atomic force microscope images of these DNA nanostructures. (a)
I-motif-linked DNA nanostructures formed by C1Sn and C2Sn were mediated by various lengths of T-spacers. (b) Native PAGE analysis of switchable
production of I-motif-linked multimers”’?; (c) Schematic descriptions of the assembly and structural switch of the junction DNA nanostructures, and
(d) , (e) AFM analysis of the assembling process”!
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Figure 11 (Color online) Schematic illustration of the construction of DNA nanostructures composed of I-motifs and other types of DNA structures,
and the structural analysis. (a) Assembly process of DNA Pillars; (b) and (c) DNA pillar-directed AuNP assemblies and the TEM images”‘”; (d)—(g)
various I-motif-programmed DNA nanocircles and their AFM images'”’
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Figure 12 (Color online) Schematic illustration of
AFM images of assembled DNA nanostructures'™.

; (b) A(TGP"GGP'GAC,) 51 21 % 4 A PUAE DN A YN K 2548 Je H 1 71 BBt S R A
the self-assembly of quadruplex nanostructures containing both G-quadruplexes and I-motifs, and
(a) DNA assemblies formed by d(TG4AC5) consisting of parallel G-quadruplexes and antiparallel

i-motifs, and the AFM image; (b) quadruplex nanostructures formed by d(TG*GG®GAC,) consisting of antiparallel G-quadruplexes, antiparallel
i-motifs and (or) parallel G-quadruplexes, and the AFM image
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DNA molecule served as the major carrier of genetic information has been proved to be an excellent assembly ma-
terial in the construction of nanoscale structures. Over the past thirty years, various assembly methods of DNA na-
nomaterials have been established, including self-assembly of DNA tiles, DNA origami and other DNA nanotech-
nologies, based on specific complementary AT and GC base pairs. It is interesting to note that, in addition to tradi-
tional double helix structures, DNA molecules can also form other structures like triplex and quadruplex structures.
Recently, people pay more attention to the study of quadruplex structures, including G-quadruplexes and I-motifs
formed by G-rich and C-rich strands, respectively. It is because that quadruplex structures not only play significant
roles in the regulatory regions of genes, but also can be programmed to construct DNA nanostructures due to their
structural diversity and controllability during assembly. Here, this article mainly introduces the developments of
DNA nanostructures assembled by quadruplex structures and describes their structural functionalities. First of all,
the fabrications of DNA supramolecules formed by long telomeric sequences, short G-rich DNA strands and
G-repeat-containing DNA strands are retrospected, which can assemble to be higher-ordered multimeric G-quad-
ruplexes, G-wires, and G-quadruplex-linked DNA nanostructures, respectively. These assembled G-quadruplex
nanostructures have potential to enhance the catalytic activity of G4/Hemin DNAzyme and act as a better candidate
for conductive molecular nanowires. Subsequently, the DNA nanostructures assembled from long C-rich strands,
short C-rich strands, C-repeat-containing strands and DNA sequences containing both G-repeat and C-repeat frag-
ments are also discussed, which can form I-motif nanospheres, I-wires, I-motif-linked DNA nanostructures and
quadruplex nanostructures, respectively. The pH-sensitivity of I-motifs can be used to construct “DNA molecular
machine”, and map spatial and temporal pH changes in living systems, etc. From these results, we can conclude that
the constructions of DNA nanostructures based on the self-assembly of DNA tiles or DNA origami have character-
istics of mature technology and fine-structure mapping, which are also high cost and complexity of design; in com-
parison, these quadruplex-directed DNA nanostructures are relatively “crude”, which have advantages of low cost,
structural controllability and simplicity in design. The combination of self-assembly of quadruplex scaffolds and
DNA nanotechnology based on complementary base pairs may promote the wide applications of DNA nanomateri-
als in various areas.

G-quadruplex, I-motif, molecular assembly, DNA nanostructures, structural application
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