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[Abstract] Since the first proposal by Seeman in 1982, DNA nanostructures have been gradually improved, and have been widely
developed and applied to the field of biomedical fields. In recent years, as a representative of 3D DNA nanostructures, tetrahedral
framework nucleic acids (tFNA) has made certain research progress and has good application prospects in frontier fields such as
biosensors, tumor therapy, antigen detection, regenerative medicine, with the advantages of their good biocompatibility, editability,
high stability and easy preparation. This paper briefly describes the concepts of tFNA, and summarizes the applications and research
progress of tFNA in the following fields from the perspective of therapeutic applications: (D Building novel self-assembled
complexes to improve the efficacy of free drugs, carrying small RNA molecules to slow down tumor progression, and self-
assembled complexes for targeted therapy, etc, as biological vectors and tumor drug delivery. @ Regulating inflammation and
immune response, such as reducing the level of inflammatory factors, treating inflammatory diseases, preventing diabetes, and
acting as immunomodulators, etc. 3 Enhancing tissue regeneration, such as promoting stem cell proliferation and differentiation,
stimulating peripheral nerve regeneration, and facilitating wound repair through angiogenesis. This review summarizes the research
progress of tFNA, and looks forward to its application prospects based on the analysis of the shortcomings of existing research, in
order to provide reference for further research.
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regeneration; wound repair

[BEE£TH] EEYKFAHN%ITR (202210262058); ATt 4ERHE 3 A1) (21YF1418800) .
MEZ® ] WYY (2001—), o, ARE; BFP55: 407641947@qq.com, % (1989—), B, BIZHZ, W1; 754 lvyh_15@sumhs.

edu.cn,

IR

[EEMEE] B, BAE4: lvyh 15@sumhs.edu.cn.
[Funding Information] National Training Program for College Students’ Innovation (202210262058); Shanghai Sailing Plan (21YF1418800).
[Corresponding Author] LU Yehui, E-mail: Ivyh_15@sumhs.edu.cn.

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE) Vol.43 No.3 Mar. 2023



DT A S B A B2 U B S i | 381

P
WHF,F

F 1982 4F H1 SEEMAN ' ¢y ik i H 85— DU
IR EE S5, DNA YRS TT R B oe 5, A
R A P B 2 AR 3 TR R T2
AN ARk, 55 3MRAKR AR S T N 4E (two-
dimensional, 2D) | =4t (3D) Z5MAYZAE, 13D
DNA K EAR K AR 2] 72 . 1£°5 3D DNA
Gy oK 25 A g AR, D TR HE 22 B R (tetrahedral
framework nucleic acid, tFNA) F TURBERFIELD & 1E
B R, haFKEEFSER) aE DNA &R G
VY 1A AR A B A TR 3 D B BE DNA - (single-stranded
DNA, ssDNA) %741 5 [7]— Z& ssDNA ) 7 1) # i
XTARE, BT — RSP . HARIPER DNA =

ety (D)5 WHZK/NF 10 nm, A7 S5C07E LR
By A FR4L%E P, (FNA B E T B0 5, 208
S HLA DIRE A /INGS T 0 T LA SE R B e 1
18 i AF FL 0T A5 1) ssDNA B8 & Fie 4T i BUE DNA 22 [i]
FLZ AT D) A (FNA S50 rh T8 ) 3 B AREA
4 K LR YR e B

tFNA KNI AR T4 R AF . A ey ee . L
PSR, RIS LA R A A A 2 R el 75 P S
P AR L RGBSR PR
SELETTT AR T — e Tk, B BRI
At . ARSCHERUEEA B 3Emt 1, DAY #
JE 5 F AT tFNA 7R BE 22400 O RIS T dE R R 4R

/8
¢
L'\
¢ Q
SI  MANNANANNANAN 0
( !
Self-assembly X Q.
—— C L\
33 A\NNANNANAN (’f <
ANANANNANAN ?
S4 (
ssDNA tFNA

1 tFNAWBAEENTEE
Fig 1 Schematic diagram of the self-assembled structure of tFNA
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Tab 1 Current application directions, advantages and shortcomings of tFNA

Application direction

Protecting probes from enzymatic degradation'*’

Being as biological vectors; tumor drug delivery
for precise targeting therapy '
Treating inflammatory diseases, acting as

immunomodulators """

Promoting tissue regeneration >
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