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[Abstract] Objective A digital PCR technology for detection of Brucella was established. A preliminary study was carried
out with small samples. To compared the sensitivity differences between digital PCR and fluorescence quantitative PCR and verify the
feasibility of digital PCR as a diagnostic technique for acute brucellosis. Methods Serum samples from 20 patients who met the diagnostic
criteria of acute brucellosis in China were detected by digital PCR and fluorescent quantitative PCR respectively. The sensitivity
differences between the 2 methods in the diagnosis of acute brucellosis were preliminarily compared, and the reasons of the differences
were analyzed. Results Among the 20 serum samples from patients with acute brucellosis, 20 were positive by digital PCR and 0
by fluorescent quantitative PCR. Conclusions It is preliminarily confirmed that the sensitivity of digital PCR is higher than that of
fluorescent quantitative PCR in the detection of serum samples from patients with acute brucellosis. It has good clinical application
prospects, but it also has some limitations. It is necessary to further expand the sample to complete the clinical research of experimental
diagnosis and carry out multi—laboratory validation.
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1.2 R A

1.2.1 EZEF Qubit dsDNA assay kit (Q32853,

Invitrogen) . ddPCR Supermix for Probes (no
dUTP) (186-3024, Bio-Rad) . ddPCR Droplet
Reader Oil (186-3004, Bio-Rad) . Droplet
Generation Oil for Probes (1863005, Bio-Rad) .

Tagman Fast Advanced Master Mix (4444963,

Applied Biosystems) . 5 min TA/Blunt-Zero Cloning
kit (C601-01, Vazyme) . DH5a Competent cell
(CWO0808S, HEMit4l) . QlAprep mini kit (27104,
QIAGEN)

122 =G sfm/hEE.OPL (CUBEE, &
% CUBEE) . ifiefikas (Vortex 5, HAKIIZR) |
Qubit 3.0 ZZHE Y (Qubit3.0, Invitrogen) . fi
B (Eppendorf) . QX200™ Droplet Digital "PCR
System (QX200, Bio-Rad) . Bio-Rad T100 PCR
% (T100, Bio-Rad) . PXI & Ji % (PX1, Bio-
rad) . 20 °C 7K#§ (BD-226W, # & /8D

Bio-Rad #¢)5E & PCR ¢ (CFX 96, Bio-Rad) .

1.3 #HEHFS)

1.3.1 B PCR 256 B FHHREH ¥ 51 B V50
AR A R A RIS . 1S711 IES )5 19 M
B4 F51: 1S711F ATGTTTTCTCGCATCGCAGC;

IS711-R AGGAACGCCATCAGATTGAA;

IS711-Probe FAM-CGACGATAGCGTTTCAA-
NFQ-MGB. RB51 iE 2 [ 51 ) K R % ¥ %

RB51-F CCGGGCGTACCAACTCG; RB51-R
CGAAGCCTTACAGATGAGCAA; RBS51-Probe FAM-
AAGATATGCTTCGATCCGGT-NFQ-MGB,

132 ZOLER PCR LT HHRET 5 i TIREA R
YRR A TR RS . ISTIL IR )5 |4 S AR
EHP%1): 1S711-gF GACTGGAGGCTGTACAAGGA;
IS711-qk  ATGGACGAAACCCACGAATG; 1IS711-
qProbe FAM-TCGCATCGCAGCGCAATGCG-

BHQ; RB51 IE Jz [ 5] ¥ & #8 5t J¥ 41: RB5I1-
qF TGGCGTCGACAAATAATCGG; RB51-qR
TGGAACCGGATCGAAGCATA; RB51-qProbe
FAM-CTGCGGCCGGGCGTACCAAC-BHQ.

14 Hik
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1 A5 € TG BB T 1L DNA. 38AMA R s | 4
WA 900 nM, HREFAUREE R 250 nM. FHPEXT IR
BN A R 13107 ng,  F7 IRE A A B HEX) 18 h F
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kit (QIAGEN, 28704) X} H [y 4% ¥t 47 VI Jie 7]
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Hr k5 b 2 DHSo &2 5, ST AATEER
() LB g a4k I 37 Cil i ki a%. PRI rifE
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®1 #HFPCRISTI1 MLER
Table 1 Digital PCR IS711 test results

75 FEA W (copies/ul) B 20 pl A5 S50 SR AR 2R v BE R DL A 3 R
Lo fEERE A 421l DNA neg. 1S711 0 0 16 186.00
BHEXT R M3_Pos.IS711 17.40 348.00 14 867.00
FE 1 2.40 48.00 16 208.50

2 0.10 2.00 15875.33
3 23.15 463.00 14 100.50
4 45.75 915.00 12 528.50
5 8.45 169.00 10 115.00
6 15.57 311.33 15 703.67
7 11.43 228.67 16 491.67
8 12.50 250.00 16 508.00
9 19.90 398.00 17 040.67
10 15.50 310.00 17 468.50
11 10.17 203.33 16 672.33
12 20.75 415.00 16 358.50
13 23.59 471.80 16 767.67
14 24.13 482.67 16 513.00
15 19.40 388.00 15 684.00
16 31.30 626.00 16 192.33
17 29.60 592.00 16 623.00
18 10.53 210.67 17 753.67
19 17.50 350.00 16 336.50
20 38.57 771.33 17 929.33
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%2 #F PCRRB51 KRilLER
Table 2 Digital PCR RB51 test results

2 FEAR RS (copies/ul) 15 20l A7 0 O AR R T BH P DB AR
BAMEXT IR fEERE A4 1l DNA_neg. RB51 0 0 16 968.00
FH X 1R M3 Pos.RBS1 19.10 382.00 17 359.00
FES 1 237 47.33 16 588.00

2 0.08 1.67 18 374.00
3 22.80 456.00 16 924.00
4 39.70 794.00 12 578.33
5 11.50 230.00 17 943.67
6 12.17 243.33 18 227.00
7 12.60 252.00 18 662.33
8 14.20 284.00 17 554.33
9 19.47 389.33 18 409.67
10 14.87 297.33 17 942.00
11 10.03 200.67 17 937.00
12 19.77 395.33 18 104.00
13 18.03 360.67 18 401.00
14 23.53 470.67 17 752.67
15 17.87 357.33 18 355.67
16 3227 645.33 18 406.33
17 28.30 566.00 16 329.33
18 9.60 192.00 17 959.33
19 16.90 338.00 17 563.67
20 40.97 819.33 17 521.67
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14.28, i} 20 1] 2 B A 42 P AR 175 DNA A
2 filfaEE A\ 4> 1fil DNA CT (i) = 36, 5 ToRi
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30’

HAT, FelE M T 10 & wmis il 224 3 M5
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WIZWI S % H: RBPT 56 REJE N 48.1%,
ELISA 4G IgG. IgM 2 B 730 o0 65.6% Fil
49.6%, 1gG+gM 7 % H 34.35%, Coombs ik I
REE N 72.5%, RBPT ik 5 K 96.1%, H:
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TSR HLE SAT 2 Wi FE = 1 : 100, WHO 5 55
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ARG 2 BIEE IS711 1 RB51 MR LR 551 33047
R, A5 EoR, 2 FYINECE PCR K4 FHM:,
P I PCR KGN 4B . [RIA, %0 PCR A
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