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[EE]Y 4Rk, SR E I & iE%5E SV (real-time fluorescence quantitative polymerase chain reaction, gPCR)
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[Abstract] In recent years, real-time fluorescence quantitative polymerase chain reaction (QPCR) technology has
become an essential tool for molecular diagnosis, pathogen detection, and gene expression analysis, thanks to its high
sensitivity, speed, and real-time quantification capabilities. In 2022, the global market size of nucleic acid testing-related
products and services, including instruments, reagents, consumables, and after-sales service support, reached 7.3 billion
US dollars, with PCR-based technologies accounting for 66.7% of the market share and exhibiting a consistent growth
trend. Although qPCR technology has been widely applied across multiple fields, the preclinical development of
diagnostic kits—a process that includes primer design and reaction system optimization—still faces such issues as unclear
procedures, non-standardized methods, and inconsistent evaluation criteria. Herein, we reviewed the guidelines, key
resources, and standardized processes of qPCR assay reagent development, aiming to provide theoretical support for
improving the efficiency and quality control of assay reagent development, and to discuss future directions for the
optimizing and improving qPCR technology in the context of artificial intelligence.

[Key words]

Real-time fluorescence quantitative polymerase chain reaction Reagent development

Technical specifications Preclinical research Standardized process

SEIF P B PCRAS I IR W A i A v B4 i PR BT AIT

1 ZEBE NIz EZ B
SO BORTR, CAF AR IR AE IR A E G AR50 B T EENTEN L RN

HARZ AT, X PERE . RRETE | Atk Kol IV AT
FGENEYIE B S50 WS BE, B BOW T R &
PERE . 1555 Sl PRI S SR il A By G EL B
YER . FEIZR B, BEFEE W RS S AR R B TR
I FRART Gy AL AE A, S VI T AR AR, LA
P qPCRIKFITT & WS A AR L, IR 4 [ T F$ TR
P 5 )

* A TR R E RN FZR 630 H (No. 2022-YF09-00011-SN) %t
A E{EEH, E-mail: wangchuan@scu.edu.cn
AR H 39: 2025-09-20

S BRI A T S MR AE 20224738 ] 734226 7C, T
TR LI 12.2% 09 2 G AR R IR S 5K, $120304E T
P ECKE Y 2192425500, X — R K 2 R FFL G YL
W7 96 1 2R (A eI R 5 20224F T 373 4 1 46.4% ) . X
SeEL Wi B AR B9 & 45 LA SRS T 2k ) 3 2 2 b R
FURSh . FER AR 7T, PCRAGIN (5 38 A% B 4G 1) 32
A7, 20224F (5 9566.7% M T 3 A, IF T DA12.4% 79
HAFEH KRS G . EPCREEAR Y, QPCREIAJE
FH,

T £ 25 A E TS B LT A A R A S M2 W


http://orcid.org/0000-0003-2000-9179
http://orcid.org/0000-0003-2000-9179
http://orcid.org/0000-0003-2000-9179
http://orcid.org/0000-0003-2000-9179
mailto:wangchuan@scu.edu.cn
mailto:wangchuan@scu.edu.cn

1178

PR AR (B 2D

% 5645

TR e RSN HARZN 43 1] U= R 92K 5 (ke FiioR) o &
PR B P A% IR A 3 70, A el 8005 P SR P 7= i
F 11 14589.7%, T qP CREL A 2 52 B 2S5 J AR A% R Al
B ETHEAR

2 KFAFLZSEMHRRERHIBFIRES
EM

qPCRAG N ) G5 R BIE A -5 P Al o S A1 T T P o 2
RG-S LR, IS BRI A A aT SE0E B Al e &
FE B HLE . EBRIE A ORI R B TR AE
28, e A M 2 R AS A BIE 2 5 W A B
FRRGNEHMIL 1A E EARE SIS

(EAR TR A, [ 520 il WA LR L B AN TR
IR KA T — RV BRI EOR A 5 . TR R e
SEIRZ AT, T RAWFE I M AT X SEBOR . LL(BRESE
BRI AGHI 170) i I AR o A 45 S ) (202 14F 25
2475 ) FI1 OB HFi o T A% WA I 12057 T B AR o A48 5 i
YU D5 ST Sha 8], SRS i D A A PR A 15 ) O BB
TR T AECH IR A BRI, PR R R 5
VITREFBETT . EREUM R AT PEREITAl (LA At FR
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Table 1 Categories and quantities of nucleic acid in vitro detection reagents
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Table2 Laws and regulations related to the research and development of nucleic acid in vitro detection reagents
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