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[Abstract] Objective: To evaluate the application value of digital PCR ( dPCR ) and real-time fluorescent quantitative PCR ( qPCR ) in the
detection of novel coronavirus ( SARS CoV-2 ) variants, and to provide a basis for clinical selection of accurate detection
techniques. Method: 180 suspected SARS-CoV-2 infected patients in our hospital from June 2023 to February 2024 were
randomly divided into a control group and an experimental group, with 90 cases in each group. The control group was detected
by qPCR, while the experimental group was detected by dPCR, with gene sequencing results as the gold standard. The positive
rate, minimum detection limit, and accuracy of variant typing were compared between the two techniques. Result: The positive
rate of the experimental group was 94.44% ( 85/90 ), which was higher than the control group's 82.22% ( 74/90 ) ( x'=6.892,
P=0.009 ); The lowest detection limit of the experimental group ( 12.35+2.17 ) copies/mL was lower than that of the control
group (38.62+4.51) copies/mL ( t=45.826, P<0.001); The typing accuracy of the experimental group's mutant strains was
97.65% ( 83/85 ), which was higher than the control group's 86.49% ( 64/74 ) ( x'=5.983, P=0.014) . Conclusion: dPCR has
a higher positive rate, lower detection limit, and more accurate typing in the detection of SARS-CoV-2 variants, and its clinical
application value is superior to qPCR, which is worth promoting.

[Key words] molecular diagnostic technology; novel coronavirus Mutant strain; Digital PCR; Real time fluorescence quantitative PCR

515 (—) —BERt
JEHL 2023 4F 6 A -2024 4F 2 H FeBi &I T8 KE R
SARS-CoV-2 FRERAE AT th ZFLHE 11 5 BUR 1 AR 180 fIBEL SARS-CoV-2 UL B EAVE NHIFENT 4
SRIVEERE , DRTORG R IR RE T B ) ", qPCR PRI GYARRHE: IR EMEIEIGERER ; RIR<T K ok
AR TS SR I PR IR I H A | (AT AR A AR S HeZPURTERRYT  SBAE NG R HEBRARUE : FEASREEA
RO AEAE R . dPCR T i 4 0 b e TG 52 4 0 AIFHAMRRRIERGY ; IMRPORMLG . SR BB 3R 15
JE SR S (R AR SR Th 1) RGEITAN D ST SR A%t HRULRISEIRA14S 90 N LGT4K5%, ML ETE
ARWFFE LA RBE R B X 5, X LE PR/ T2 Wi AR IR PRI AL ( x *=0.089, P=0.765). 4E#y /i (1=0.652,
MPERE, NIk SARS-CoV-2 ZESHRAGIN T % . $-THB# P=0.515 )., ERFFLERTIA] (1=0.428, P=0.669 ) 4:H:Lk 7Tk}
FEE R MR S . FHEBETEH%E L (P>0.05), EA B E,
=) SRR
—. WFERR S )5k
49



The Primary Medical Forum EREE%i81z £ 7% £ 1282025 F

A

IAEACRAE SGACT . MRS AT HEA, BT
3mL R EAFBIRAEE T, 4 CRERZH B L= . RH
WESRESRIUNTE RNA, i B GR Gud ] B H e, SRR
J& RNA ¥R H# % 50-100ng/ p. L, —80CAR-FEE .

2% HRZH ( qPCR Kl ): SR SARS-CoV-2 R A i
& (996 PCR L), KEEAS N ORFlab, N LB, R
R 25 L: BRI SuL. BRI 4 1L, %405
WL, BEEAW 125 L, JCHK SpuLl. KON SAMF: 50°CHH
5% 30min; 95°CTHARTE 10min; 95°C7EHE 155, 60°CiH KT
#130s, 40 MEF, LU Ct{H <37 AFEYE, 37<Cit <40
HATEE, CtfH > 40 BT,

35502 (dPCR A ). RINHGH =R PCR 248 (B
io—Rad QX200 ), H:IUFEsif24% ORFlab JE | N B (5]
YIRET AN IRZL ) K Omicron WARKFFEPERAENIL . B
A5 Wk L452R 28748 (#EHFH: 5'-FAM-CTTGTGGTGG
TGAAATAGT-MGB-3'), XBB WiHkAY S486P 7715 (#R4HF
§: 5'-HEX-TGGTGGTGAAATAGTGGT-3'), RIifAZ 20
pwL: WM 4ul. BIYHRENRER 8L (& Lk 4 %)
S1YIREE, WER] qPCR ). dPCR iR (& Hot Start Taq
it . ANTPs ) 6 L. JCHEK 2w Lo KB5S N 1A 3R 7 28 1ok A
BRI 70 w L e A i 388 5 i A AR B
AR I 10000-20000 /MG ), KRR 2 96 fL PC
R, #EGHITY . R &MF: 50°CiH%5 5% 60min; 95
CHIAEYE 10min; 95°CAEME: 305, 58°CiE KIEff 60s, F 45
AMEH; B)G 98°CHFF 10min KIGEHETE., ¥ I4L5R)E %
FHBRE AT A PH PR £l 38 Poisson 43 A AT
B, LIRS A = 10copies/mL JFATE; 454 FAM

(ORFlab/N %[ ), HEX ( 2727 ) FOGIF 5 HIE 28 bk
2570, AV FAM BHM:RAE Omicron £k, FAM+BA.5 541 FHE
A BA.S WAk, FAM+XBB 4 BH MR XBB WAk,

4G FRERI ( ZARSEBNT ): BrA AR R D kT —
FRELH P FEAEIN , R ] Mlumina NovaSeq 6000 Il F-4 . B
20w L #2HUA RNA, R NEBNext Ulira I RNA SCEE 452,
FIEAHE cDNA S, B PRETITRIL B 4R SARS-CoV-2 S
SRR AFH, SCPE BT G M6 J AT EndE s, DR B
=1000 x . MFEHEFR ] FastQC HEATR SR, ZRIK5R
i reads J7, J#id BWA FFLEXS £ SARS-CoV-2 2% L
41 (NC_045512.2), il GATK HUAGINZASN 5, it
BLAST T H.5 GenBank di i ©HIVE S0k 5 51 LUXT, 8
FETREESI AL, VRTINS S 8 1 B ARt

SRR SCI AR AR YT I RS 4
HERIR S 3 N ) AT BRI . RSB E B

50

XTI ( TCEEK AR ). FHEEXTIR (SARS-CoV-2
R REEIURL, MR 1000copies/mL, [EIZE T a2 I RAS 46 v
OHRHE ). 25 PO IR (A RAR R R SR ). i 2 A
5 AR T A 56 25 500 1) W R D S B A T 5
N FIRES A BT, B = (SRR ) B
Wk, EXE PCR AL B A iU A B AT RHE (1
1R, ARG IEATHERI IR, SO SE I, R
R AR S E A,

(=) WEHE R

LAGIN B DASEIRIN R4t SR b, B P4
DUFEA oy BRPEAS HH 38 BE 38 = S P 310450 B e 37 8
100%.,

2 AR TR : SR FHBR EER BRI SARS-CoV -2 B b
HEdh (HEEE 10-1000copies/mL ), 54T EHM 10 %, LU
0 HH 23 = 959% 1) fe TV 8 Ay S5 AT AG: 1 B

3R SRR EIMER R . GEIT IR ARXT Omicron R
(BA.5. XBB) (IESRZFELGIEL, ERRA=1E 840 B0 8 5
PRI x 100% .

(1) Wi

FH SPSS 26.0 434, HHEREILL ( X +5 ) R, At
Kl BRI (%) 1, x' K. P<0.05 AL

(—) KB
1 PHALRI PR e (% ) ]

Febr it HRZH SeHGeH X pfi

KIBETEZR 74 (8222)  85(94.44)  6.892 0.009

ZHERIN N, 180 BilFEA H SARS-CoV-2 FHT% 102
il SEIGAIAS I B 85 4], BHERR 94.44% 5 X RELL K I BH
PE 74 B, PHPER 82.22%, % x K%, WAIFHMERERS
Bt L ( '=6.892, P=0.009), #&~ dPCR FHIEK HfE
JIEF qPCR,

(=) Sefirs i R

# 2 PIHRARK HBRXT I (copies/mL, X5 )

e S HE 26 SCIGAH tH  pfE

AR 38.62+4.51 1235+2.17 45.826 <0.001

b BE R R S0 s, S A A B IR HH PR R (12,35 +2.17)
copies/mL, LT X MRZLAY (38.62 £4.51) copies/mL, 4
t R, A 2ERBEARIT R L (1=45.826, P<0.001),
FW] dPCR XM T R A A Hh R BT



A

The Primary Medical Forum EEREZitiz £7% $£ 12 #2025 F

(=) 2B Sbkor R HERR %
#3 MU FHRBETEN N (%) ]
EiEt D XFHRZH FHH xfa pfa
TR 64 (86.49) 83 (97.65) 5.983 0.014

102 BBHPEREAS S, Omicron BA.5 % 48 f4i] . XBB %! 32
), HAb R 22 {51, SCHLH IE RS 83 9, HERASR 97.65%;
XA IERA /32 64 5], MERIR 86.49% ., 24 x Kk, P45
TUWER R 22 A Gt L (x'=5.983, P=0.014), il
dPCR 78 5tk 3 BURS E B B e

—=. Wig

ABIFFE IASHIN BH M 5 | SRR, Hh PR B A% S ke 73 T e o
AR, RGN T dPCR 5 qPCR f£ SARS-CoV-2 AE 5
FRASI g R FHAN A, 2558 R dPCR 78 =48 bR 44
BT qPCR, X 5HMFRHARFIZIAEC, PCR FET
PECF T BB TAX e B, K C (BRI, kAR
SRR BRIV, 2OLES S8 B2 E 5T, S2dk
FIPEZS SR 2, X SAIE S hoxT BRd] 8 filfakEieAs ( <
50copies/mL ) ARk HAYZER S, 1M dPCR L G A= i
AK SN ZR A E R FITAMST AR, SSREFGO 4%
FERE, VR AR R R M R R, e/ iRAS
BE#L qPCR F#AK 68.02%, FHPEREET 12.22 ANE 4R, JUHGE
T TR | I R SRR RS R

TEAS SRR I T T, SARS-CoV—2 S JL [ il s 4 58715 5
2 qPCR REFES GRCETRE, I B R EOC 4 B
AHFFEH R AL 10 53 RAS AR Al XBB B, [RI%EERE
1 L452R 274507 15 qPCR #REHEE G XS, R BRI
BARES G MRA HABT S . dPCR 38 i 38 B E T X4 %8
A R POCREE , SRR SN, BERER I 5
PRSP EEI BRI Y, ORBIE ) 28 A5 5 X A8 ik
Y, LY A0 RN A T H4EH 58 LRV RS , 5053 PR

BENH:

RERTE 1116 DN E S X —RREREE R E X EH L, W]
PR AT TR, Sy B2 SR m o A SR A K AR A
NI RSB 00T, dPCR BRI qPCR & 4%
(Bt Az R ), AFAG I RE K 30min, {J3RET
SRR PGHIS W TR . R, HIEFm e, 258 E
B E Y (AR5 dPCR #EN CV {H < 3%, PCR #iLAN CV
{8 < 8% ), JUILHE ARS8 s OB &e st . F ik
HIJE, dPCR AR SAIE =T qPCR, H7% 3 A
R I 2 IS S5 SRR, 236 ARG A, 1
Gb L ARHEGE R IR OR A R AR A (>
1000copies/mL ) "1 FHPERTC 835 22 5 (H54 100% ), $ERlf
PR T AR R AR I 43 R PR AG I AR, 7 g RS AR O
TRSERH dPCR, 73530 AFET A P il 454 qPCR FRAIRAAS™,
SREAEDIEARLL, APPSR AN AT 2023 FELIOR
TRATHY XBB SRS bk, FLI B0 B A B S S i 1k
THEARA R, S5RGBT B A oK o (AR
AN, AW A FI2WHA (41 RT-LAMP) /)
XL, ARRATY RAEA I BRI, i — Lg%
SARS-CoV-2 ZE SR AR TFANMA R

M. g5k

AWFFEUESS, K7 PCR LR R bR 28 S pRAS I Hh
PP B s A B P | AR 4 e A 14 BIR B SRS Py 23 B e
iR, BEN TGN IOUER PCR HoR, i oy
T S XU BT, AR TR AR R
ARZ BAE S R BB BR A R) L, A JCRE PRI i £ | 7
SRR S RRTHAS A3 T AT SEHoR S8 . AT dPCR
JRASHE 7, (RERE AR PERE S B P {8, (DA =
FAUAA I S 5 i s XA I o AR T BRI A
PE—REARINA, S HAEREZ SR A8 e, BB e
DI EERENT ARG HER 5

(BT, ARIEIR. ML AR A L MR b i MR G 7 245 0 M e J6 5 O P G S FH D] 5 AR BR 2, 2023, 44 (05 ):

1218-1221.

(205K 55 1L R o A A B bR b s e 3 G DN 7 A P S 45 L g v A RN (D) AR 2518 2, 2020, 18( 02 ): 168-169.
(3P HE R A A LA R A TS A 45 R A 5 e S8 O A v B8 W A (LD I RAS B 2 A5 CHLT R ), 2018, 7€ 04 ):

625-626.

(40 AL A A LSRR bR IR S A AR 45 L 988 FE 5 i £ b g L A (L)) B ARG SR, 2016, 26 (22):

3278-3279+3282.

51



