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Abstract: In recent years, rapid advances have been made for synthetic biology technologies, which contribute

greatly to technological innovations and applications in genetic diagnostics. Diagnostic methods for accurate detection
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of diseases and monitoring treatment responses are essential for effective clinical managements. Synthetic biology
seeks to redesign biological systems to perform new functions in a predictable manner. A review on recent advances in
synthetic biology as a diagnostic method for accurate detection of diseases and monitoring therapeutic responses is
essential for effective clinical management, and also important for prevention, prediction and prognosis of diseases. In
this article, we first describes the categories of synthetic biology applications in genetic diagnostics, including different
biosensors that have been developed for both in vitro and in vivo monitoring. Subsequently, perspectives of the next
generation of genetic diagnostic technologies and progress of synthetic biology devices and technologies in genetic
diagnostics are highlighted. In addition, we further address the current technical challenges in genetic diagnostics and
clinical applications. Finally, we draw attention to the latest innovations in synthetic biology that may have a significant

impact on the future applications of genetic diagnostics.
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Fig. 4 Schematic diagram for the working principle of masks integrated with SARS-CoV-2 detection functions

159



328 BRENE F45E

R 1 h A AR AR PR SR, TR A 1 TG 20 B 8 S AN
FERAGHHAE TGN GE PR T 2EE
Pobm BRI Yo 1 BT AR e AR AT TR T 4
MR AE WAL S, JF B R g A O AT e,
Ko W iR AR AR RAS K i2 I TR, DAM
x4 N S it R B o

3.3 ERFBEHMLE RN ML

T A2 40 AT R R R 95 R B 4 I R 5
FN AR ST, AT SRR A P T 12 i
BITHIEIAR . A B 2 1 R gk Ji v e A8 3 A1
REMS SIAT 16 - AE MBI AR . SRR T
ZONTE N i A o 2 5 AL AR A a0
FER T REMS A, THE . e R BT S R AR
(1) 326 [ 28 1%

A=W R R A 2 Ak 2 ) B 4% (CRND 3k
PATEER RS, WHHALAMSN, BAX
Pl (5 2 AL HE Th B8 A S CRN f R & 1T LA JE A 2
Wr. BEEIEIT . E 35 B G B R P
KRBT KMo Lai % JF K T —FiIEZ ¥ DNA
VO HI#s, N DNAE N B E 47 N
A 8 CRN B ] R0 T34t 74 T L. [ERER
A2, A3 B 5 AR A 1 PR SR B oR Tl et
DNA J7> 51| (1) 4 F2 335 A7 I8 715 (1) 5 3= & R0 BEAG 4 1) F
B, HERIE S R U FE A 45 5 nT LAY Sigmodal £
BRI R AAE 7 A SR I AR Ak, A R AR R o R
RITIE FEE R 00 A5 B R 08 A R o R R 2
3 1% 7 15 2 1 4 £ CRN A] DLBE 785 28 1L 6k AR
] 52 2 78 B2 (R IO AR () B 78 ] BE, 3K 1T R A 9 R Ak
K2 W AR T A kLS. Kim%E ™ 5N T —Ffiér
FSCZH L - 200 Y 5 B2 A, JF RS T 2 4 i B AR X
(RS B RS . FI0 R Y AN B vk g A 3l o R 1
ML o F i L AR P o B 4 ) DA S ) FH 26 Bt
W R G H LS T2 A 3% 1 2R ok B o
B AR, R A DY e S, wE T
I RCURCS TN RER AN S ik = RF e iS5 LK va
R @ m e 7SR, WK S 112
W\ A= 4 2 THD ) 2 ] I A 4 R TT g R ) B AR K
Rk

PR LV B MRS I SARS-CoV-2 ff] RNA F

SRz B I TE E LIS PO B T e B
COVID-19. 8 8% By 1% i 13 B3 Pt 120 25 % 1 11
AN R . Najjar 25 ) #5358 7 —Fh 3D T E]
SR MIFRAMMN A, CiEsd 2 m ez, o
7 2 h P [F] B A6 00 e 9+ ) SARS-CoV-2 RNA DL K&
138 H T SARS-CoV-2 S E BRI 1. 1% % 1l LA
A 2 4 B () MR R AR B IR 46 ALY 3G SARS-
CoV-2 RNA, JF¥ 3 T Cas12a [ B A6 I 5 B ¢ %
W MEM S A, (B T SARS-CoV-2 [ il R
S1. ARG Z AR 45 G 3Pt I T s fb WAk AT
(ES)  BRN M om s i fk A R T a2 0@
RIS 2 W, TR BT X B el v K e R g
() 3z W

% 5 A HTRNA
O PESii g )

A
H s

O LAMPit

. i
CRISPR
BTk

rﬁ) -------- ~® Kl
O | mewgbeA
A&

EEEE]
BEECH RN H EMECHHE
[ SR AT R (RS L I ol

Fig. 5 Schematic diagram for multi-channel electrochemical

sensor developed on microfluidic chip®
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