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[Abstract] Objective To develop a method for rapidly identifying Clostridioides di f ficile (C. dif ficile) and de-
termining high-producing toxin strains, conduct clinical evaluation. Methods The loop-mediated isothermal amplifi-
cation (LAMP) method was used to identify C. dif ficile based on the tcdC, tcdA, and tcdB genes. The sensitivi-
ty, specificity, and overall consistency of the detection method were evaluated. Results Feces specimens from 499

hospitalized patients suspected of C. dif ficile-associated diarrhea were detected, with C. dif ficile detection rate of
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12.8% (64/499), out of which the detection rate of toxin-producing C. dif ficile was 10.8% (54/499). The sensi-

tivity, specificity, positive predictive value, and negative predictive value of the detection method for tcd A were

87.2%, 98.9%, 89.1%, and 98. 6% , respectively, and 88.2%, 99.6%, 90.0% , and 98. 73% for tcdB , respec-

tively. The total toxin levels of different strains were different, but the average toxin production level of A+ B+

strains (1.79 pg/mL) was higher than those of A-B+ strains (0. 72 pg/mL) and A-B- strains (<{0. 10 pg/mL).

Conclusion The portable high-throughput LAMP detection method can rapidly and efficiently identify C. dif ficile

and determine high-producing toxin strains.
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Figure 1

Schematic design of the LAMP detection technology in this study
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Figure 2 Amplification efficiency of DNA extracted using

five lysate formulations
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Table 1 Comparison of CD DNA extracted from feces by

three methods

DNA 21 FrA 5 (ng/pl) TR
Ji ik A B C D E A Ch)
VNI 3.70 1. 40 8. 44 6.36 9.66  #1
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EE-S 0.99  0.34 1.92  3.25 5.84  #52.5

S A% 0519 (F3/B3 FIP/BIP) , 3 3 F 1cdC 3
117 A7 8 A% AT TR B 2R R AIE , 28 A4 W5 U8 2 I 16
PG5 ERmfFFRESIMAS . BETIY S K
514 DP1 (5 ¥ 8 G J 37 3 C3Spacer &
i o 38 ) HRD 2 G 5 8 7 i BELIT Y A R 0 RS A
WS Y P2-P4, W3R 2, 2 T A A A et B B
PLHI LG AZ Y 1edC 7 SR 45 G ted A/B
Z 48 R DI R DN [ 25 58 B CD B¢ ) 55 P %6 58
Je AR TU G AR 3 B

2.2.1 thF BRI EEXE ced A/B BRI IR
F2 KAEHEGIWHEY LG Y)Y
Table 2 Primer combinations and sequences for each gene
2 5 W20 A 5175 (57 -37)
ted A H:H ted A-F3(SEQ ID NO. 5) TCCAATACAAGCCCTGTAG
ted A-B3(SEQ 1D NO. 6) GAATCTCTTCCTCTAGTAGCT
ted A-FIP(SEQ ID NO. 7) CTGCATTAATATCAGCCCATTGTTTATTTACATTTTGTATGGATAGGTGG
ted A-BIP(SEQ ID NO. 8) AACTGTGGTATGATAGTGAAGCATTTCAGTGGTAGAAGATTCAACT
tedB FEH tedB-F3(SEQ ID NO. 9) TGATAGTATAATGGCTGAAGCT
tedB-B3(SEQ ID NO. 10) GAGATTTCAAAGTTTCTTAAGTCAG
tcdB-FIP(SEQ ID NO. 11) CATCTGGGAAGAAACCAACTCTTAGCAGATAATGGTAGATTTATGATGG
tcdB-BIP(SEQ ID NO. 12) AAGTGGCCCTGAAGCATATGCCAAATGGATATTCATACTACCTTCT
tedC 3t
% 1 £5|4% DP1(SEQ ID NO. 21) GTCTTCAGAACAAGCTGGTGATGCTCTACTGGCATTTATTTT/rG/GC-C3Spacer
P2(SEQ ID NO. 22) GGAGGTCATTTCTAACCAAACATCACAGCATCAGACAATTTGCTAT
P3(SEQ ID NO. 23) CGTCGTCTTTCATTTTGAACC
P4(SEQ ID NO. 24) AATTCTTTAAGATCACAAAGGGT
% 2 E5|4 DP1(SEQ ID NO. 25) GTCTTCAGAACAAGCTGGTGATGCTCTACTGGCATTTATTTT/rG/GCGC-C3Spacer
P2(SEQ ID NO. 26) GGAGGTCATTTCTAACCAAACATCACAGCATCAGACAATTTGCTAT
P3(SEQ ID NO. 27) CGTCGTCTTTCATTTTGAACC
P4(SEQ ID NO. 28) AATTCTTTAAGATCACAAAGGGT
% 3 £5|4 DP1(SEQ ID NO. 29) TGTTTGATTAGAAATGACCTCCTCAGCTCTACTGGCATTTATTTT/rG/GC-C3Spacer

P2(SEQ ID NO. 30)
P3(SEQ ID NO. 31)

P4(SEQ ID NO. 32)

ATAGCAAATTGTCTGATGCTGAACCTTCAATAGCTTTCTTTTCGTCG
CTTCTTCAGCTTTACGTTGAT

TAAGAGCACAAAGGGTA




o R R e P A A 2025 4F 4 5 24 B 5

41 Chin J Infect Control Vol 24 No 4 Apr 2025 e 455

43K 2 (Table 2, Continued)

HIEHEGMHEY

IS (57 -37)

% 4 £5|49 DP1(SEQ ID NO. 33)
P2(SEQ ID NO. 34)
P3(SEQ ID NO. 35)
P4(SEQ ID NO. 36)

% 5 &5|4 DP1(SEQ ID NO. 37)

P2(SEQ ID NO. 38)

P3(SEQ ID NO. 39)

TGTTTGATTAGAAATGACCTCCTCAGCTCTACTGGCATTTATTTT/rG/GCG-C3Spacer
ATAGCAAATTGTCTGATGCTGAACCTTCAATAGCTTTCTTTTCGTCG
CTTCTTCAGCTTTACGTTGAT

TAAGAGCACAAAGGGTA
TGTTTGATTAGAAATGACCTCCTCAGCTCTACTGGCATTTATTTT/rG/GCGC-C3Spacer
ATAGCAAATTGTCTGATGCTGAACCTTCAATAGCTTTCTTTTCGTCG

CTTCTTCAGCTTTACGTTGAT

P4(SEQ 1D NO. 40) TAAGAGCACAAAGGGTA
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Figure 3 Real-time fluorescence profiles of 5 sets of primers
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Figure 4 Sensitivity and specificity of the LAMP method
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Figure 6 Specificity detection results of five sets of primers for t¢dC by LAMP method
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