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AT H R B FATIR S T5i%, AR DORFUTR SR AR O, IR IR IEs 3t T
EHRARAUBR EFFLAR RT-PCR A2 5% [, SRAIZ A PCR &R #E a4 5-I ok
RIS R TN FIREE,  TFATSARAT IR s S A TR . e A BORK ALVt i
REOFHENDRBN SN, AT TSN K ISR, fBE DRI E 75K AL
BN ARG, WD 2R RSl TiH BAEVIR —MESACRE. 5. Bk S
AL T AN GE R — RN R — L, SEBAR IR PR R O AR I
R BT AR I B H AT, CZRERIMERIITT 2000 RFEA, LPZRMESTRKIRE
B 0.21%, ERINESINEHIZRHZALZ 1copies/ml, A5 B TS REGE T HE AR 14 KF
PR EE . ASTH BRI — A UR B T ReAT . KSR AR IR Ay 2K, I HAEAS
ZERATRE o




= EHRSEHEKX

KHEKFATI DT, I RATIR SRR L, JFE LI TORET IR
FFALAR RT-PCR A /7% R, KA 270 PCR 373 5 0 48 3y 19— e RAS AN 25 5E it 7T
WA, RIS KRATIR A E0E S AR, R m #5 e — RhA S S AR R 48, Sk
DFI Z A B SEPRIG Ol REGUEHG DNA 2REBg & RANSRaiT g, LU T 428 DNA
LA IR KRR IR IR P SR R FTII F st SEILPRATHEI 2 B RT-PCR, JF
PRI RAL RIS IR 10 IRET B SO, M2 IR A5 e S B 2% Ao

9. SRS ZSERE KA R R

L ORI (4R 550 1989—2024
2. hEFEARBITEGEE T 1998—2024
3. HEEEALR AR E IR 1980—2024
4. WPEZERSVOTIREIEE I8 1982—2024
5. WEBHSREERE CidiEdD 1978—2024
6. AMEMAREEEEE ChITEd 1958—2024
7. HAMREREREE O 78R 1919—2024
8. FREEAMT (LR CRE XD 1915—2024
9. HEEARE T CEIREE (R EEIRD 1979—2024
10. HEME 2B A (R E IR 1984—2024
11, FERFS 2R S AR (R R 1984—2024
12. FEEZESOGRCASCEIRE (R ERTRD 1953—2024
13, EFReBORSCASCEdRE (R ERIRD 1981—2024
14, FERHZIE QTSR e m WEERE ChERIR)D 1978—2024
15, I EEERACA SR E (R E R 2000—2024
16.  HEEZF AR BUR LRI R & R4 1985—2024
17. EFRHE M.

18. SciSearch® (F}#5|3C&5]) 1974—2024
19. Inspec® (JL[EF}2ETHH) 1898—2024
20. NTIS:National Technical Information Service (3 [EBUFR & CHAZHIE  1964—2024

=)
21. Abstracts in New Technology & Engineering (CSA) CHriEIARSH LFECH)  1981—2024

22. Ei Compendex® (TFfEZ5]) 1884—2024
23. MEDLINE® (3E[HE2ECH) 1946—2024
24. Health & Safety Science Abstracts ({5 5 224 RHE 4% ) 1981—2024
25. Embase® (faf == [PRZ3CHH) 1947—2024
26. Global Health (2> F:Ag R 78 55040 D 1910—2024

27. ESPICOM Pharmaceutical & Medical Device News (Z¥FIEZ445ED  2000—2024
28. HJE https:/www.baidu.com
29. 4 https://en.bing.com

g




WG s KRG, BOKmAT S ARRUBORTEAEAR. RT-PCR fflll. PCR 474, 4E
WA B, BB PIIESY . DNA 2RelE. &G 1840, 468 DNA REHZma .
IR BRI WREEORY ). R Bzl 5190, REE SN Mg ik
S LEANANA S

Environment. pathogen. detection system. wastewater epidemiology. non-influenza virus target.
RT-PCR detection, PCR amplification. targeted Amplifier sequencing. data. trend prediction model DNA
omnipotent enzyme . synthesis « purification . omnipotent DNA polymerase nucleic acid detection
annealing procedure. annealing temperature. temperature protector. dosage control. novel coronavirus
nucleic acid detection . primer. probe. reaction Mg2 . concentration. optimal reaction conditions

HL 2R SR -

ABEH S A SR g0 RZKIAT IR A+ AR R 4EAR+R T-PCR A2 l+PCR 3 H+#E 19
HE I+ HE S IR DNA 4 RERE+& BHR 20+ 4 RE DNA SRS R IRAG IR KR+
AR P BE PRAP I A2 B R S T AL TRA I+ 5 | R T+ S S Mg I B+ B (S 82 2% A1)

Environmental * pathogen * detection system * (wastewater epidemiology + non-influenza virus
target + RT-PCR detection + PCR amplification + targeted Amplifier sequencing + data + trend
prediction model + DNA omnipotent enzyme + synthesis + purification + omnipotent DNA polymerase
nucleic acid detection + annealing program + annealing temperature + temperature protector + dosage
control + novel coronavirus nucleic acid detection + primer + probe + reaction Mg?* concentration +

optimal reaction conditions)




. WERER

WRIEETHI B ZHE NSRRI T N SRR, 76 T3 SCRRAS 2RV ] A SR ARG 2% S 25 5]
ZECHIIE B SRR, BRI, FIHAHSSCERE A R

(115K 54k, XKE, TS, %

Tl S3- DR EE SN (RT-PCR)FAR [ Ar i 7K v 22 i 2]

IERIERIST, 2007, 20(3):137-141

VE# AL U R R %

P ELASE T — PR I8 514 RT-PCR 2 AR ZK 3 o3 253 1 7 325 0 B B R 4 9 75
1~3 2, M[EEED%EE B3 BUEANSHRERNE, MR IIERTE RNAS GRS X B B R
FEAR AT IE 5140, i T M-MLV BRI AMV B HSRAUR, AMV BiFREDS BT it 2 K
RVE RS K RIS 8 RNA, S 3E T-92brs H 6 ELRF AT T PCR SRR KR IR, c(Mg2h)2
K24 RT-PCR A& 45 RS0, EFEE KIBFE 55°C, c(Mg2") A 2 mmol/L HIR4AE, itk T
RT-PCR A 75 72 38 b A W 7K R Hh e b (V) SRR R R 88, B T2 AS DN 5 vk i RSy 38
CCIDS0. %N TI5 3K 157K I KRR IL, A R B A — Bz T
S FHAE SR P58 1A s B 0 .

RIxED), Hoit

I R K M TR 13 T R K R AT 2 A 4R ]

PHZATIR AR (B2 5 2023, 44(5):659-667

VR B P 2 AT K

TEH 2019 G5Bl RAEAEREE R LIR, @I R K S N TR e il 98 973 B B RN
RIEET, WHMAET RAKIRATIR %, ZRZAE KX 1)) 2 REZriEaE 5 A
IR R AARANEE . RIS RIFRRIEE. E& RT-PCR K. WEM&E 50225k mT
T NEEH R RGPS . WSS AR s fhivh N R IR GeR, T
3 768 Bt 98 95 5 16 N P78 SRR X [ o M 00 2 i 1900 N R S e R0 J 7K M ] AR e 1
PRUSIUT RIS AR, I PARHT e i PR AR A b 7.

BIAIIE B R R A A

T SR AREE AT RS IR TV SIS R

rhE%H], CN202211255707.8[P].2023-04-07.

THELAR N TR T —Fhos JRAREE R A I R G R 7%, FOALHE: e RAsnill i) 22 b i A
BT 2 P00 IR A AT 208 SR B e, 5 SR RS P 0455 22 o R A e B g e A4S £ P AR ) 4
RIZHF 51 5% 22 Mo AR TS B — ik 5 IR & 28— ik 5| WA B & 5 I 2500 ek
ITHEXT, 1SR GIA R AN, KR RETIMALES S NT EFETEHN, [EEA51M4H
MRE e B EFREIEES: HET BARTI WA GG 2 i E AR AR XS 7 51, T
AR X PP VO MR RN LR S . IRIEARATT, ReiRft—FaeagitmnliiE. Hiehd
X JE A AT R B 1) SR AR [l Al R G A T v

i~ =1



[4]75 PH 5P EE A A R 22 ]

— ST AR JEATE A 2R Gt

rhE%H], CN202220227357.3[P].2022-07-19.

LA B A TE T — PRI BEK A BRI AN R 40, ARG BOKALEREE, Frid kit
THEE A IS ] 5 AT 7K U A (] R ARORH 7K SR ] B, et KA el U8 [ 7 R B e e A7
TAKKERIBCE S, P /KA S EBUE T ] 7 RS R i i Kk B2 1] e il < [l BeA BBl
KR ] bt b 2T B e A 7KIE, FTd/KIR e MoK ETE, Pk oK & T8 R HNE R PRKHL
FERE, Pk PR/KHURERE bRl DORERE R /KA, PTIREURERE HH K8 I Heiie, ke
AR POKBUERE b B AR IR, FETCR SR R K URERE T ) R KR A
Frth, HEd R IR KR IRE A T B 77, e S5 7R Hh A A B 1 B i o R T
TR K A S A o

[SIEIT, A, Ahll, 4

JEF LabVIEW [F105 F PCR B 78 YeAG I R 45 (1]

FEIRRER SIARSE, 2020, 39(2):65-68

VB BT BT R 2

FHEE RS Ge IR G S A2k I 75 BEAK SR 050 % N B0 B IR A BV IR N B3, Toisie
B I i B, B T — MR T LabVIEW B8R0 BB Al 30 B (PCR)Y B A6
T — AR A A R B 22 B TS U SBARNL. St fr . iR, YOk
DB TCAELH . SEBGE, B JefEH LabVIEW S5 1 BRI P miliids e, SEOlmaiss SR
PCR; #RJG{EREA PCR {EHA A (1 B B A USB AHBLR&E— RO S s IMAQ
Vision FAREE I UG AT UG AL 43 By i o 8- R B O ORSF XAKR I By 4T, e
B R G RE I KR B PO LR Bk, P DA/EBIA SE AR A, et A ar ) ) i
ok

(61U /R = R H A R A

BT ez O P R S588 R AR RO AN 5 T R 40 J

HE%F], CN202010458008.8[P].2020-09-15.

LA B ATE T — P TRATRE (PR S A PRI I 5 150 R4t S 0%, Rauud
BARAME: T SR S R R AR R BN b, PR AR IR R, TR
S TR F TR E R R N S AT LAMP ¥, 8 S0 A S NGk =
AR R RIMANGRH SRR RIAT R, TERGE TSR IBEA: T U B e EA 45
FRATHE G4 RS SARE FAS 5 T H SR T AR08 B B ) I S N 5 SR T e
84 PUEAM: HT RHESAESTCRERS S AR @R R P =
B EE, JRHHTE . E R, RIS ARG, SR A SRR T .

[V
PR S AR A5 7K AR BN 5] Y o () 20 Af S 3 AR i A i 72 [D]

| hem( S = |



B PG 22 SR K%, 2015

AR T AT P BB

FHEL IR AT SR v G A th SR T ™ B (R 1) R —, P SRR (0 S P 5 vt A SH e
FREFIIRSR 22 A ORI LA BB o A ARHE OIS 5 S 17 4 B AN 2 DA B K R 5 A S5
PRIVESATAENE L, IRV KT ) 22 A T G SR AR 115 et oo i s SRRV E R /KR g
(78 SR AR B B 4), R BORIF TN & P S5 Qe A iG 57K, RS IR K R S i A7,
BT [a], o NS i AR R g [RIM, 7 il SR A . sl oAl i,
WIS K AR R W TR S5 445 Gt AE JE B o B TR R AT R Jg 7€ B PCR 7k LA
HERA AN R R = S O AR AR T BRTF B, R, R FAMSTFE, S
IR RIS A4S e B 0o AR E Y 5 7K AL B A o PRI R S Dol S Ay 5 e R TS R | EL A o 2
B RIRIRE K AR A IS AT H K N . ARSCRAVD T S, miEm
B NFEDRINEE . SRR REAIE LR 85 F AR Ak, B T s I A 1 52 & PCR kil 7 i,
HVEAN T AV TSNS It . S S R T SR AR I vk, I T AR S K T LR i
FIIREIEMT T R EE TS JeRe . BbAh, A G R b5 KA SRR A RS, W T
P JEAAE AN RIS K HH I A AREPE, 20T T A2/0-MBR ARG ACELETATHFR/RGHER . B0
BRI BRI BRI, A0 T P AR KB IR I R Ao JEAA Y k5 G il i, WS 3R AR
BERITR: (D) @I R FRR R ik, BiE 7V ETRS K. Sk, Bk KoK, JE
FEIEKS A2/0 H/KEEIKFERFH PEG YU TR ERIRAE, HE T & IOKFERDR I X
SOULHZKA MBR H KR 0.22pm 8RR (1 BRI B-BE VA AT PEG UTIEVERHMT R UGRAR, JErfiE T
TREEEICR . 8T LA FIPE R LA X A B IRV 4E, e 70 AR5 K. BRKS JRAKS BB IRK
SEIKFER A 0.45um (PRI FRIR PR-e kiR i, FFfE S SRR AT I IR SRA 0.22um FRVERR
WA UK. A2/0 K. BE/K R MBR H/KZKPERF AOGITEE, IR E /KRR RICR
(2) ¥4 550 PCR /S R 5 E & PCR MIRGHMEA &G, @ 1 =M £ % HFMD JR#E(EVT1,
CVAL6 F1 CVA10) (f12} 55 PCR AISZi) & PCR J5ik. 12k RS, EOVELF, Alxi3rss
KA EVTL. CVAL6 Fl CVALO FREEHEATHER A . [EIF, O8N TVPT T BHE . ARER
JiEE WAREE SYBR Green ZOGHYEISLI iE & PCR J7E A7 E W B A E IR B3 1) TagMan £/
szt sE B PCR iGN i, (3D X =AM /KACER kAR — 2t KEA T U — 4R A W,
WA R R I T . R BN W B AE K E 220 A0 (E 102~104copies/mL, AZEAEAR
TR EERE =y, 4P ATAE 103~104copies/mL; 2% H7K TR AR EMIB /3 A #E 103 copies/mL,
M ERAR FEL) 2 102 copies/mL. AETES /K PRI # £ ILBH L IZET /0 A i sk FETERK TR i
i1, =Pk HEMD J905 23 R B i R 3R 7E R R, N RALWROW BE AR TR FEAE A oty TN
TR TR AR IR RS . R e F R ZE S A ) B AR ERIR Rk =,
B2 N WOR B AR Wi BRR R, EEMIER TR e, A NI B AR R 2
WRPEERL . WHTC S RAaR TR EE I ARt S T X G PROTA T WA R AR, Geit 22 b e
E T Wi B IR A IR B AR E . () BFFE T =FOASFERIETS K (R KA
JEE 53 IR KD FE A B0 B AR R A L. BB K A KA BRI N 104 copies/mL, E.coli
WPEN 103 copies/mL, iR B EZ) 101 copies/mL, JiEEZIA 103 copies/mL. ANFSRYETS 7K 9
JEARIR RS Z2 580K, S K Ao SRR FE L KRN BY B R /K R ) 2 N2l . Sis7Kabs) TRE

| DAY =21 |



TFKEER, R EKIG K Ao JE A SR BRI, ELR SR A g i R v B T P AR
(5) WHA THERgIE (FERGERER Ecoli) « BURBEAREEE A2/0-MBR H RS HIER =
AREPE . ARSI B AR 2B E FHES, 2R3N 0.2-log~0.4-log. 1&GuiHI5e T.2%
FRoRGNTE . BUREEAIE B0 2 BRACR L, 294 1.4-log~1.7-log; A2/O-MBR T Z X8 715 B A5 J5
R EBRRCRIA R, WRBEFIRT H 2 KIREE R FERIHBHE. B.coliv HUW AR 2 2 IR 1) 2
B, FRIEBELBRRLN 6-log £ 47, E.coli ZFR%E d-log its, FUw HE A B LR
2-log~3-log Y. MBR H/KEGIHEEE AR R AR, 0.7mg/L RS IR | IH 2R ALK )
A At (6) TR S A AR ARSI, 48 T AR KR 5 5O0UR ] F A Sou s
IKZ BN T s AR 5 % BRIERIARREARR H, SO0KARH E.coli A JF A5 AT A H,
H E.coliv ¥I'I IR FIE R TER 280, WTE R sk BEms r, FOosJ5 B AR TR BEAR Y, %
TEIAR LSS AR AT BOE RS 70 A o SN SFORL K AR HR R B AR TT RER T AR RS 4, s,
WS BN RIS, T i AN H R SRR S JE A — e MR

(8191

BT RE DR Gt AR (0 JEU A IR AS A 22 (D]

TL75:F AR, 2022

ST B R A K

L S AR B 37 B P ARG I F-998 JE ) R BT B A BT S SR S B A . SR At U
¥ (Polymerasechainreaction, PCR) {EJyH Fii e (8 FH FIRMIEI AR, BAREL e, HEME
UF. 5 Esh USSR A, B TR S0 = B & A R E N 5L, BROKHIBR ) 1 HAE 8
SRMER I R AR o DRI, TR R R R SRR EAE S R A e W
AR, RN E]FE J6 [0 S A 41 (CRISPR) CUCA—Fism KRN T H, #irkisfE%
FIZIR M i A R FEAR A IR R Gi . 5 PCR BIRRIIE AR FIf L, T CRISPR B MK
MRS AT E e I VT, & TR E AR RIS . B I BoARAE AEAZ A A )
WA, RS RGNS, AT TR T AT R R AR R T
Rl ik FENEMT 1. T RIEEBHREL (polyA) /- F 1) DNA-GLKETRER, #E T H DNA
I FIGPK ISR, G555 Ry BB R i BoR, SEL 7 AR R aE s . 37
BB AT ARAG A . SAEGRGK S PTAARIR AR AR L, B TR 4 I s ) 1) A SR SRS T A g
kIl R . IEAl, CRISPR/Casl2a FEHETR LIRS, £ —EFEfE bk be T IRPH IR S 17
Ao GRALSE, ZV G X AREIE IR AR AL R IX 1copy/ul, TERSMIFEARRILH R
UFHIHERPERIRE M . AR R PTTE — /NI N SERRG,  AST7 BT LS00 s 45 N S ARG 25 1)
SIS EANET, I R PRI IR A TR T, b9 S A ) RS WA T sl B B
2T 44554 S (HybridizationChainReaction, HCR) FIFERISwiRiA, - T —Fhgf b st
JERSRENE, ST AR R R S AR I RS P AAASI . 7E HARXERAFIE T, CRISPR/Casl2a F&ifk
YOI BARZIRIT T =n B AW, ol REEAT 7 TI#], BRG] RFElid HCR UK E G-
VUEEA DNA 99KER . G-TUFEA S 212 (hemin) 256 5 7T K hemin/G-PUE4A DNA i, 75 H202
YEFR, hemin/G-PU%E/R DNA BEREUSIHIL ABTS (2, 2-FR%- —(3- 2.3 TR T FMEM-6- il iR) — 4%
), AR DRER SR ). AT I AT SR, AT IE I R S RITBOR B

| =1, |



55, AR TR AR B rTAA Rl . sEAh, AT REUE s By, XHE
IR B IR RIS 2 T Teopy/uL, ATFFERTAE— /N N FEm. ML T1E48H) PCR /i
FIZIKTSRIE, ATTIEERERI AR AMRHR, VI I R gt 1 opr e [k, B e S
fE-

Ok, i, FHRsE, %5

T2 5 PCR RIWFIRGE I B PR FLIN 5 Pd A (7 vk A 7 ]

ZEHPE, 2023, 47(11):823-828

Ve AL B R AE P 2 A

B H A i Xt £ # PCR 3 46 (AL AN KA LI e e S A2 ks DN Sk R % B
FITEA, @S —Fh i 2 B PCR MK LI B G & FIR AR R, Tl 2R RPRGE R 23
PO S8 TR INE B eI PGE R RS RS, HRAEAL PCR 93564, #or
POEM PR R, e AR EE i AR AT 1 507 45, PRRIN A R ) REEE. 45 5 AR
15112 B PCR AR RAEIR KRN 55°C, IR IIMREEN 0.1 pmol/L B, ] [Ef At 25 F
MPAREEE, A RBE AIA 13104 45 U/ml, FEOREII AI7E 4h DAN.Z518 1207 VAR R, fé
SR SRE 1Y B P AIME ., Rem s, REUEE R, ARG 54 0 PO i e F
Tt 2 AR A S BOR S,

[10]7T R AL

PG Gl R AR 2 SR 2 PCR Al 77V 2 [D]

PR 2GR, 2016.

LB T AT R R 2R

TEHIN: BREPOR R NIEN 21 PO, X AR R Z 2 ERRIEE. R F
PR PR MR G RIRE e GNP TE AL R AN N oA 2 P b 32 ZE AL R A
U 5] RS S R Y SRR RO et AR A 46 (SARS) « NE VRS, B HINT LA R B 4
. Rk, & e e SO R TR A T DR R RS WA ORI A A RN B s e 1 I s 2 — . AR
MM, BAE R IR AR BRI WA I L S E AR Ik 7% r 5P, R,
FSr T B o ARHIE FE R R 7 — Pk I 28 PR T A R AT, T AL R b 2 A PO R e
FIHZIITE (PCR ZGIRENE) o B — M PCR 5y BB . 28 S5 YL&5 i 8, AT AEXT R
PR EE AT R SCAERA A, I SE A M IR IRIETT » J7: B%6, BBTA R KRR
BEANZE IR EEIAHOCCRR, A AT 7T B e e B, DUHONMARIE BT SIS &8R4, 2R
J CAI RAEA AR ) 25 TR 225 i . HLUK, S il PCR SO AR S0 s B A AR o2 5 | TR E T
R BRG] . 5, VRIS T VE R R . R PEAR s B AR AR
s R AR A & A PCR AR IS5 SR B g2 DL IS IRFEA I RTI . 2551 &
5] SR J 1 N R RUEOR B R 2 O HN JE[K. B T PCR B FIER R S SR 2 A
%A%, HA HPIVI A1 HPIV3 [ by RS EAR R IR N 0.4umol/L, FREFEMR R AL
WP 0.2pumol/Ls HPIV2 FINARI by RIS I MIEAR R A2 0.15umol/L,  FREH 2R

9 0.06umol/L; F: HPIV1. HPIV2 Fll HPIV3 #REH R GIRET S KIREH LN F:Q=1:2. B

By —r



Ky 58°C, ABKINTE]A 30s. %I 1% T REFE bR B izl @ i AT R AMIC T
5%102 copies/ul IREERIFEA, BRI 10 IRGEREKHIL CVENT 5%, XF 10 ANFhEAHT 9 R
ERTINHEAY 1, BZEGH G T RAF . HPTMFEARRZ IR BGGRRCR A Y, FEAH &k
UM 3ule = AOAS [EIHLAS RIS SR AN RIAL A SRR 45 REEM A K o ImPRAEAKG I 5 AT 5 2%
100%. i€ 28 RIREEIRF LR NS5 JE[K. BIPREH It BE VPN 25 AR I HAT & 5 R EH AL T
JR I ASEI R AR RTIR E 5102 copies/ul, BEARAM 10 REERFZHIE CV EINT 10%. BRI
WL S HAGF B TR X o Ui ARGIE R REFI RGN R AR it 4510 ABFFUR
DL | — ] [F] BRI SR BB B 3 MR AZE IR RSB T (PCR 2OCHRENE)

WITERBUE & BEML FrrtE R, NAKENRBYR R ZE RREERt 7 —Mem . 24,
PUs, AERRIRIN V2, AT DU T e, DAFR S RN, HERR R A4 Fa T 4 it o

(11 EE

K BRAR FCM-qPCR aril 77k R e 7. S H B F i 95 [ D]

B PG 22 i IRHE R, 2016

LT HAL P R SR HE RS

ARG Qe T B Ta B 1 - B SR, T 1) i A 5 Bt Bk AR SR AR BT 3 3
FEKFEAE G 7k, DASSIRBERINA ., 1 2R AR L 3520 A Al o X L4l
R — b AR T 2, AR R AR VG R A TR, BAS IS RA B A REN . ik
RO IR AE AN 2, PRI, ZERE. KIpFF . DU JURIBSA 7 d S S5 [ A
DRI G, B LB RE 4 RRT R HR =S A T B, ARSI FEL AR B0 92
TIEARENE. DURRAMARFE & PCR BN NIEARIMEAR, $EHh TERTHR . REEAE
A= [ LR BB S ARSI 1) i, AR AF BIVEA K AR 0 AR5 ek SR)E, K i
L) FCM-qPCR R 7 v R 2175 J88y5 7K AR 3|33k H 7K RS2 g HhoAoRE el o o Jd I it 7 73
FILLFEER: (D @RI IE T BN TR L, B AR AN I A AR A i AR RE LU
AT MEHREERITHG 72 25°CH 80°CRAT T REAT LT EL, HiiE 80°CHL LA T4l 114 -
TEFTASEE R )RR I, 57 FCM AR A B AR EE 0 7795, (2D Jlid xR R B IR S AT,
WALKIZFF . 200 ZERIE. BRiae. 158 URBaA 1 dOE R A B PCR F 36261, #fse J LRk
FER A B e AR K IR E S0 794 58°C. 61°C. 60°C. 55°C. 58°CHH 63°C. MHEANALLE R, HrE
& PCR il 7k o J Uk i 55 JEUAA ARSI 925 (3) FCM-qPCR ASHI 75 93:506F 7K Hrs S Ak Froas: ) B
AR R B E IUER P DR AR IIR . (4) K@ LI FCM-qPCR A&l 75325 FH 2]
VEARARER R H K DA S RS2 TS AR SRR B E AR . T R I SRR
Z 18], TR R AR B K P ORI ZE 55 ARTRIKRE, AN AR 2 AR KR 2 5 A
5 KA ER ) KA [R5 K AR RS2 GRmT i KRR, FCAH B A B R B R P AR A G B AR X BN

[12]36 A 550 % A

FSEIS AR () 75 V20 2 Gt

tHELA], CN202180040014.4[P].2023-03-14.

FHEEA S AT T RRE S s AR B AR T2 AR RS, %07 AdE 2K

gt g |



HAFHE S RN FH AR EEAE 5 DA ISR S AR AEAE AT JE AR R0 8 . %07V T B0 48 A 38R i DA
WRAFRE S P AT TR AR D IR . [FIRE, 2592 mT GG AR R R i P 20 0993 B AR S
KR ARSI 23 B8 B8 JEA R VAL R R TSR . (SRS by, D7 iR/ sl 22 40l T4
SARS-CoV-2. % J7i2:m] Fl| 5t RT-PCR £EZ) 3 /Nl 5 46 et [a] py Sk 45

(13RI B ST A AR A PR A 7

—hSZi POt E B PCR %GB IEA I RS

tHEEF], CN202210925005.X[P].2022-09-06.

L AR IV B RGBSR, A T —FhSEh 56 E & PCR PO @EERI R4,
BT WIS BB, B SO, LB, AR W I A
FECET I — i S AT IR OGRS, 5 Im o i S RS CAFIREDCER R E, RISk
R RS G FE O G mARASIIRE SR SHEUROG, ORE4A BRI EA =50, FOtl
TR E R AT R B AT N TR, AT SEEUKT RIS b A R AR ARSI, 53
HAFIREI A H@BOCAHERRE, T TIREI A E, R B 2 HOLL, RIE
I 5 50 22 AR RS it SE IO G RRZE I, RV [RJ I 0o) 58 22 PR AR R g AT A, ke 7 I HoR
sl Y& i<l nf

[LATIMER P S

Fr IR 73 A SR AR ) T iR AN B 2%

thE%H], CN200380110066.6[P].2006-06-21.

T EL ARG 7 T S omds 7 e B TR g . SRR AR R E A AR B ) B A
SRR R LA B AT FIOREN 2 AR S A B SRR A1, B TR S Bk, IRE . ARG
AR S5 o IR AP T SRt AR I WE AN 04T R g, A S il s e S R A
0T, N R A EEE U B(PCR)FIFB I HUK(CE)Y T o K Mrias i 51 N3 H28 st i
T — RANRBERAVER P, b B A & 2R E A I UARRIGUAR, BlnaneE.
BN FRRPUAR. X RER AL S REREHIR . AR S B B AR MBI T #E— 21 b8

%

[15]MEEME, sk, R, 4§

B 2R T S ARSI AR R 253 7 V27 (R S ]

WAEY) 5YE, 2008, 3(3):134-137, 146

Ve B KA

T H )RR IS M TR R AR R0 TR TR T3 73 A S B 295
F(HBV). WA RREHCV)NEGERI AR DNA. RNA G, KEREHLER A B N (PCR)K
DUAFREE P AIAT . 733 HBV. HCV BIFETE ML, 2753 DNA J5, $RHUREZRL. 5 e B
514 Klenow FEALER(FECN DNA)EG S sk B E FH(BC RNA)IR K 805, Bl 5 FH A E R 5+
SRR AT AR R I A A A R e . WY, BRJE 5 BLAST BHTHOM .45 &
BLAST FEXHIESE, #iNFHIH4 HBV Al HCV ISR B, 7EREEN 13106 45 Ul/ml B, ke
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e R IR TE AR 29709 15%. H AT3HATH FIASE REE B AR IR IR REOA 13104 #5 DU/mlL 4518 #5Zh
BESL T —FhEE TN PCR HIARFIRFEALIN 7%, HAL e T AR TR 4B 1 % SR 7 51
5 S XN VRN N DRIEAS T AN B S PRI R A A Qe SR AR S (3t 1 i) S

[16]Huan Yang,Xiaoming Zhang, Yating Li,Jing Deng,Zhongming Liu,Qiyue Chen,Haiyan Zhang

Design and application of a point-of-care testing system for triple detection of SARS-CoV-2
influenza A, and influenza B[J]

Frontiers in Bioengineering and Biotechnology, 2024, 12

Abstract:To mitigate the continued impact of SARS-CoV-2, influenza A, and influenza B viruses on
human health , a smartphone-based point-of-care testing (POCT) system was designed to detect
respiratory pathogens through a nucleic acid test. This compact, light-weight, highly automated, and
universal system enables the differential diagnosis of SARS-CoV-2 , influenza A , and influenza B in
approximately 30 min in a single-tube reaction. Numerous hospitals and disease control and prevention
center assessed the triple POCT system’s detection threshold, sensitivity, specificity, and stability, and
have concluded that all the assessments were comparable to those of fluorescent quantitative polymerase
chain reaction (PCR)-based testing. The triple POCT system is suitable as an onsite rapid-diagnosis

device, as well as for pathogen screening at airports and customs.

[17]Wu Yangqi, Bai Liping, Ye Chengfu, Yuhong Guan, Kunming Yan, Chen Hui, Jiang Zhihong

Novel miniaturized fluorescence loop-mediated isothermal amplification detection system for rapid
on-site virus detection[J]

Frontiers in Bioengineering and Biotechnology, 2022, 10

Abstract:New pathogen outbreaks have progressed rapidly and are highly infectious in recent years,
increasing the urgency of rapid and accurate detection of pathogenic microorganisms. Based on the
point-of-care testing (POCT) requirements, in this study, a real-time fluorescent loop-mediated isothermal
amplification (LAMP) detection system was developed and applied to pathogen detection. The system is
compact and portable, with good uniformity and reproducibility, and it can detect pathogens rapidly and
effectively. For norovirus detection, the linear range was 10sup0/sup—10sup6/sup copies/pL. The system
can achieve the theoretical sensitivity of LAMP detection, conclusions could be obtained within 35 min,
and quantitative detection was possible. The test results of 45 clinical samples were consistent with
quantitative PCR (qPCR) and clinical results, and the accuracy could reach 100%. This system has the
characteristics of portability , speed , and POCT accuracy , and the cost is much lower than that of
commercial qPCR. Therefore, it is suitable for remote areas or places with relatively poor conditions and
environments requiring on-site conditions. It can also be widely used to detect various epidemics and

unexpected diseases.

[18]Liu Li, Duan JinJing, Wei XingYi, Hu Huan, Wang YuanBo, Jia PanPan, Pei DeSheng
Generation and application of a novel high-throughput detection based on RPA-CRISPR technique
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to sensitively monitor pathogenic microorganisms in the environment.[J]

The Science of the total environment, 2022, 838(P2):

Abstract:Staphylococcus aureus (S. aureus) is an important opportunistic human and animal
pathogen that can cause a wide diversity of infections. Due to its environmental health risks, it is crucial to
establish a time-saving, high-throughput, and highly sensitive technique for water quality surveillance. In
this study , we developed a novel method to detect S. aureus in the water environment based on
recombinase polymerase amplification (RPA) and CRISPR/Casl2a. This method utilizes isothermal
amplification of nucleic acids and the trans-cleavage activity of the CRISPR/Cas12a system to generate
fluorescence signals with a single-stranded DNA-fluorophore-quencher (ssDNA-FQ) reporter and a
naked-eye detected lateral flow assay (LFA). Our RPA-CRISPR/Cas12a detection system can reduce the
detection time to 35 min and enhance the high-throughput detection threshold to >5 copies of pathogen
DNA, which is more sensitive than that of reported. Moreover, in the lower reaches of the Jialing River in
Chongqing, China, 10 water samples from the mainstream and 7 ones from tributaries were successfully
monitored S. aureus for less than 35 min using RPA-CRISPR/Cas12a detection system. Taken together, a
novel high-throughput RPA-CRISPR detection was established and firstly applied for sensitively

monitoring S. aureus in the natural water environment.

[19]Tzong-Yuan Wu, Yi-Yu Su, Wei-Hsien Shu, Augustus T. Mercado, Shi-Kwun Wang, Ling-Yi
Hsu, Yow-Fu Tsai, Chung-Yung Chen

A novel sensitive pathogen detection system based on Microbead Quantum Dot System[J]

Biosensors and Bioelectronics, 2016, 78

Abstract:A fast and accurate detection system for pathogens can provide immediate measurements
for the identification of infectious agents. Therefore , the Microbead Quantum-dots Detection System
(MQDS) was developed to identify and measure target DNAs of pathogenic microorganisms and
eliminated the need of PCR amplifications. This nanomaterial-based technique can detect different
microorganisms by flow cytometry measurements. In MQDS , pathogen specific DNA probes were
designed to form a hairpin structure and conjugated on microbeads. In the presence of the complementary
target DNA sequence, the probes will compete for binding with the reporter probes but will not interfere
with the binding between the probe and internal control DNA. To monitor the binding process by flow
cytometry, both the reporter probes and internal control probes were conjugated with Quantum dots that
fluoresce at different emission wavelengths using the click reaction. When MQDS was used to detect the
pathogens in environmental samples, a high correlation coefficient ( R =0.994) for Legionella spp., with
a detection limit of 0.1ce:hsp sp="0.25"/ng of the extracted DNAs and 10ce:hsp sp="0.25"/CFU/test, can
be achieved. Thus , this newly developed technique can also be applied to detect other pathogens ,

particularly viruses and other genetic diseases.

[20]Regan John F, Makarewicz Anthony J, Hindson Benjamin J, Metz Thomas R, Gutierrez Dora
M, Corzett Todd H, Hadley Dean R, Mahnke Ryan C, Henderer Bruce D, Breneman John W, Weisgraber
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Todd H, Dzenitis John M

Environmental monitoring for biological threat agents using the autonomous pathogen detection
system with multiplexed polymerase chain reaction.[J]

Analytical chemistry, 2008, 80(19):

Abstract:We have developed and field-tested a now operational civilian biodefense capability that
continuously monitors the air in high-risk locations for biological threat agents. This stand-alone
instrument , called the Autonomous Pathogen Detection System (APDS) , collects and selectively
concentrates particles from the air into liquid samples and analyzes the samples using multiplexed PCR
amplification coupled with microsphere array detection. During laboratory testing , we evaluated the
APDS instrument s response to Bacillus anthracis and Yersinia pestis by spiking the liquid sample stream
with viable spores and cells , bead-beaten lysates , and purified DNA extracts. APDS results were also
compared to a manual real-time PCR method. Field data acquired during 74 days of continuous operation
at a mass-transit subway station are presented to demonstrate the specificity and reliability of the APDS.
The U.S. Department of Homeland Security recently selected the APDS reported herein as the first
autonomous detector component of their BioWatch antiterrorism program. This sophisticated
field-deployed surveillance capability now generates actionable data in one-tenth the time of manual filter

collection and analysis.
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P 22 SR A R TR SR RO 1 T - SRS B SR (RT-PCR)BE A [F] AN 7K Hh 22 b
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SR AR RN (WSTERBD o HMN TR B A R A T —Fh BT K R
PIEVERAI RS (WSCHR[AD « ZRUTTER I F40E 12T LabVIEW B/ PCR #147¢
R RS (WSCHRISD o BBUBREE R TRA R AT T BT Romaat i R e JE At
R 5 08 R4 078 (WSCHRI6D o P2 SRR 27 1 A 0 1 e o S A 5 7K A 2
e F R oA ST AR R FERIE AT CLSCHRI7]) o i m IR F A PN R T 3 TR gmiE B 1
T JE AL IRAT IR 2R (WSCHRI8D o IR AR 5O H RS 75 T2 5 PCR IR
TSR EE AR AL P DO A R T VE AT (ISCHRIOD o« T B 24 K2 VL R ALARGE T W%
Lo SR A S G AR ET 9 PCR AN R3S (ILSCERI10D) o T 22 AR HS K241 T B ol
TR A FCM-qPCR Kl 7 IS S BT (ISCERLD .« REERSS S AR A
FE TR AR THEM R G (WSCHR[12D o« PRYITTIEESUR VARG IR A R AFF T —Fhsimt
PH65E B PCR (IBOGIBIBRIN RS (WSCER13]) o PSS AT T AR B A I
TRERB (WICHR[14]) o B H R M MEE AR TE T BEAL SR A M RE S SO INAR R19 2 77 VA5 10
37 (WSCHR[15]) « Huan Yang $R3E T SARS-CoV-2. IR, Z R =Bl R S vt 5
B CWSCER[16]) - Wu Yangi #5381 H T B0 2 DUdAI R Er AN S R B SR 5 G A
MAGE WSCHR[17]) o Liu Li 538 7 —FhFET RPA-CRISPR A 5 L i S Al B A (2 7 A0
S, AR S RS A (0 S A A (WSCRR[18]D o Tzong-Yuan Wu G | —Fgi ALK 2 T
TR R RGBS AR R R 48 (WSCHR[19]D) « Regan John F 411E T I 2 R A HEHEX
SN 259 SRS I R GO0t A B BB TR B I (RLSCRR[20DD

2,451
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