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Construction and crystallization of a novel DNA nanostructure
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Abstract; In the DNA triangle nanostructure, its corner is composed of Holliday junction in DNA ho-
mologous recombination. To further investigate it, the DNA triangle was modified by introducing the
sticky end to the holiday junction motif to make it self-assemble into a DNA nanostructure. The gel elec-
trophoresis analysis showed that the migration rate of this new DNA nanostructure was faster than that
of the DNA triangle. Without the distortion, the motif assembled to form a dimer structure instead of a
trimer triangle. The DNA nanostructure was crystallized and modified with selenium to obtain high qual-
ity crystals. The DNA nanostructure and the structure of the Holliday motif under non-twisting tension
will be further studied and determined in order to offer more insights into DNA nanomaterial interaction
and self-assembly.

Keywords: DNA nanostructure; DNA triangle; Selenium nucleic acid; Crystallization; Holliday junction

1 8 = MR A5 A Wy 3 7 2R G0 A AU AR B T ) R
. BRITEZY6 L R G . IRAUKA R E 4

DNA AT IAE Rt (5 B AR, 0T 2L R TR A sl B iy —3R 4y, a1 DNA IEm A AT LU
YER KA RE. RN KA R E A AR IR IR RSk IR AN T 25 2. 19 4 80 4F

Wi BHA: 2019-04-09

E&UWH: ERARIESmE EIH (21572146)

EERA: B 9930, B, WALEXIA, Wi+, W57 MR ARG A 1. E-mail : 1107326410@qq. com
BEiLEE : #Z. E-mail:zhen_huang@scu. edu. cn



200 W KFFHCA RAF R

%57 %

R, Seeman #&H T /4332 DNA #iK, N4 H1=
HEAZTR N KA R A 2 28 58 T b ™). 43 52 DNA
1) B R T A AR Y ) — BB RERR 1 DNA 2544,
WA U =R 4544, Holliday (1 DU 45 #9™.
DNA YK ARG #a g =24 = Fpor vk 5L T3
Ko ()48, FLEE DNA A9 HE#) AT DNA 41 48
AR BAR, WEE DNA G0 KRB A Bk i
B (ER H TS 208 TR 40 Kb R I 25 44 KR vk
RO . 22 TTE MBS/ DNA 5
25 5 FRAR L AR R 7 Wy i A & H b DNA 94
KGERGET . BT LLE P DNA 20 K 25 k6 K60 7 1 2
BEIE FL UK 43 BT FR - ) AMBE (AFMD Bl 3 4F
KV RHLBEHOR (eryo EMD I KUk Jig , — 2 R
BR ) DNA G K pHkHd ) LUV Ok i B R ik A7
FAET . H 2k S AR T B L AE ISR 31 DNA g4k
PEBHA R TIE A . 1Mk S S DNA 90K RHE
KA+ DL SR F R A EAE . RAEIE T T
Jir 1] B AR BAR A fi S 4 P i DNA 90K 25
M AR, T s 46 A ROt T DNA 9K 45
F. XA A R TAEA T M DNA 42K 8549 12

FEHE R BT 25 0 T4 B T X 52
RIS T DNA QK bR i 7 42486 T — 4~
WA TR

ASITJEVAT, 75 3] w5 S5 28 114 20 & AR 457 8 1 72
— FL ARG R A W2 v B RO R A R L &
PR 22 S 90 UE S AE b AR A 4 R A 0 s LA AR
RGP Ay Ji - AR T8 TG TR, B
A AL S5 AT 3 3 B R 4R AT 5 | A
iR HX R R 25 4 LT A R i L B R R AN TR
A7 B VIRV A6 0, 55 i 35 AFARE A0 1] DAl i fb 2
BILA B 31 K 40 A e 114 S0 e I e PR, 75 31 11
TG A6 1% IV T T P B 4R P38 5xf DNAL [ 4 5 1 15
B A B A AR AZ R, I 1T 2 RO
(HPLO) &l fb i) £5 1) 4l B 4 i 1) 6 A% R 45 %)
AT AZ RS ] LU T DNA 44K 2546 A= B 24 B 52
h TR EZ DNA 99K 45 1 /Y & R 5 0 3 AR
PLAYHfAE . X% Holliday e v i) — S5 A2 R B 11
AT, 753 T RSB 9 DNA 44K 25
i TRt A A T AR R ) T B AR, I
DNA GR 5 75 5y A O BRI B & s A A 2
I R A g

2 RS

2.1 # #

K IR B VB 1k e 504K 1 T GenePharm /4
AL ST I WEME R A b A0 A% R BF 5% T 4R L. SRR
i) DNA ZE A% TF R (Nat-DNA oligos) It T4 T 2%
A]. Nat-DNA oligos g 4 T4 7] I % /] HPLC
afife.
2.2 /7 &
2.2.1 Nat-DNA oligos #=%* T-d DNA oligo
Nat-DNA oligos #1% T-d DNA oligo ¥ 5 11 i 1%
M A T w4t *>T-d DNA oligo & Wi F12l
k. SR DNA BARA B 52, N 3" 310 5" s fk
2EA AR R K B ™ T B 1fi i) DNA oligo. K 11
TP T B MERE SR FN KSR 1) pac-dA, dC, dT
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Tab.1 Sequence information and electrospray ioniza-

tion mass spectrometry data of DNA oligos

Calculated Measured M/Z
M/Z [M-HT ]~

Strands Sequence (5'-3")

s GAGCAGCCTGTACGGACATCA 6 440.2 6 440. 4
m ACACCGTACACCCGTACACCGT 6 320.1 6 319. 3
a GCGCTACGGACATCA 4 562.0 4 562.5
b GCGCGTACACCGTA 4 248. 8 4 249.0
c GAGCAGCCTGTAC 3 959.6 3 960.0
d TCTGATGTGGCTGC 4 285.8 4 285. 4
82%T-d TCTGATG (*>T) GGCTGC 4 348.8 4 348. 4
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EDTA , 200 mmol/L yKZ &, #1125 mmol/L &k
B, 8 pH 8.0, ¥ 10X TAE/Mg?" buffer %
FIXH T KR . K45 1 DNA GE 6 B 2
30 pmol/L, 10 pL. DNA =B WKk R 41453
pLoaf, 3 uL s, 1 pL mAE, 2 ul ddILO Fil 1
pL 10X TAE/Mg®" buffer. 10 uL. DNA — 3R iK%
REEHIZ PR R 152 L o B, 2 oL b 6k, 2 L
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Fig. 1 Construction of DNA nanostructure
A. Secondary structure of DNA triangle; B. Holliday motifs in DNA triangle structure were truncated and introduced into CGCG sticky
ends; C. Holliday motif with a sticky end is assembled into a triangular DNA structure by three repetitions; D. Holliday motif with a sticky
end is assembled into a dimer DNA nanostructure by two repetitions; E. 2T modification site in strand d
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Fig. 2 HPLC purified peak map and electrospray mass spectrometric map of 82*T-d DNA oligos
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Fig. 3 Nondenaturing gel electrophoresis of DNA triangular and DNA nanostructures
1:20 bp DNA Ladder;2;Strand d;3:Strand s;4:Strand m;5: Strand d + Strand s + Strand m, namely DNA triangle; 6 Strand a; 7:
Strand b;8:Strand c;9:Strand a + Strand b + Strand ¢ + Strand d, namely DNA dimer nanostructure; 10: DNA triangle
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Fig. 4 Nat-DNA dimer nanostructures and ** T-DNA dimer nanostructures
A. Nat-DNA dimer nanostructured crystals; B. 2%T-DNA dimer nanostructured crystal
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