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Abstract:Objective To analyze the application effect of loop-mediated isothermal amplification (LAMP)
combined with CRISPR/Casl2a technology in the etiological detection of severe pneumonia. Methods A total
of 147 patients with severe pneumonia admitted to Jiaozhou Central Hospital of Qingdao from January 2019 to
June 2023 were selected as the research objects. Bronchoalveolar lavage fluid or endotracheal aspirates of the
patients were collected for clinical pathogen detection,serological detection and LAMP-CRISPR/Casl2a detec-
tion,and the results of the three methods were observed. The consistency of LAMP-CRISPR/Casl12a detection
method with clinical pathogen diagnosis and serological test results was compared. Results A total of 147 re-
spiratory specimens were obtained from 147 patients,including 103 bubble lavage fluid samples and 44 deep
respiratory sputum specimens. The positive rate of clinical pathogen detection was 68. 03%. The clinical
pathogen detection results were single pathogen infection in 85 cases and mixed infection in 15 cases. No
pathogen was detected in 47 cases. Immunoglobulin M antibody was detected in 78 of 147 patients,with a posi-
tive rate of 53.06% sincluding 0 case of bacteria,32 cases of atypical pathogens,32 cases of single virus infec-
tion, 14 cases of mixed infection,and 69 cases of no pathogen was detected. LAMP-CRISPR/Casl2a assay can
rapidly detect pathogens of severe pneumonia. A total of 117 cases of pathogens were detected by LAMP-
CRISPR/Casl2a assay,with a positive rate of 79.59% ,including 22 cases of simple bacterial infection, 26 cases
of atypical pathogens,51 cases of simple viral infection,18 cases of mixed infection,and 30 cases of no patho-

gens were detected. LAMP-CRISPR/Casl2a assay showed the highest positive rate and serological assay
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showed the lowest results among the three assays. The positive rate of LAMP-CRISPR/Casl2a detection (79.
59%) was higher than that of clinical etiological detection (68.03%) and serological detection (53. 06 %) ,and
the differences were statistically significant (X* =5, 085,23, 164, P =0, 024, <C0. 001). In the detection of
pathogens of severe pneumonia, LAMP-CRISPR/Casl2a detection method was highly consistent with the re-

sults of clinical pathogen diagnosis and serological examination (Kappa>>0. 75, P <0. 05). Conclusion

LLAMP-CRISPR/Casl2a has a high positive rate in the etiological diagnosis of severe pneumonia,especially for

the detection of bacterial severe pneumonia and viral severe pneumonia.
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I R 2= /e M AR A< 1 mL, 7E 35 CWE4H & 30 min
J& T 22 R LEUNE 7 Al RN X5 5 IR Al L5 %
CO,.35 CHFMPMFHE 18~24 h G HITHEH K E .
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2 pL LAMP =¥ din A 20 pL )RR & (500 nM
crRNA, 200 nM Casl2a, 200 nM e & 3 K, 2 uL
10X Casl2a-ssDNA Z& w3 11 ), PCR X & [
30 min(37 C) , ML R B 9O FE 5 .
1.3.4.4 LAMP-CRISPR/Casl2a & il 4% 5 3 by
(1) FHAE 30 min P FAM 3 38 9¢ 6t 26 T+, B %
5 FAM %% il 2857 5 BH % B 5 FAM 3 18 26 't h
R8T (2 BIPE: 30 min B FAM 38 i 2% 6 i 28 15
FEANAR , H OB T 4 il 427 B, B PR o 4 il 4 2 7
(3B FRA FAM 3 38 28 % th & 2 71, HLBA o i
HIE% S

1.4 Seit2gabsE SR SPSS27. 0 883k 14 i 47 %k
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T < B 46 R AR CMP pl 3 R (M21519. 1) JHY A5 B0 56 A X

CRISPR/Cas12a £ I 4 AR #E 47 7T 47 ¥ 56 UF (NC-FF #: %3 i, PC-4 BT
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BREE 3 1 (2. 04%. 3/147) 4 4 5 20 0 & 2 1)
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(4.08%.6/147) .3 FhIREE 4 (2. 72% .4/147) it
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R I, A B 58 R ] LAMP-CRISPR/Casl12a
Wy k% TCU HAE il 98 £ 5 10 I Wi T J8% % 95 it 1 3t
A3 ARG I BE P 2 i T A T O %6 . B LAMP R
B TSR P Y T B R 7E AR R DNA A7 1K
BUT L AR SR B R 3Z % ; CRISPR/Cas B
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i JE A A I v 5 E B ) 1 2l 0 i H Cas 85 IR
SRR 3 TR R 12 Y L I Ik, LAMP-
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TG I 2 A e SRR I R B A R RN S
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6 T I 28 7 DA S e kg s AR BIF 5 R R A K
. LAMP-CRISPR/Cas12a & ¢ 75 I 5 JE #1580 955 J {4
{1 5 AT SE L HL 50 2 L 24 A A L . LAMP-
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B 7E TRE MRS R ARG I B — . HolG
PEELIESE . LAMP-CRISPR/Cas £ 40 75 40 1 i 25 PE 46
It B AT A Y YL IR T AR I R S B ok
LAMP-CRISPR/Cas &4t A5 ¥ b &4 i R 1 P 24
YRR PR 4R T T (AR 5T B AT R
43 HF LAMP-CRISPR/Casl2a Z& G0 16 W 5 4 Jifi 48 9% 5
SRgE L R R N S8 T AT IR AR

25 T iR, LAMP-CRISPR/Casl2a & Il 7 % 7
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Application and research progress of phage anti-infection”
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Abstract ; The widespread use of antimicrobials has led to a growing global problem of drug resistance,and
there is an urgent need to develop new antimicrobials or explore other alternative treatments. Bacteriophages,
as viruses that specifically attack bacteria,have attracted wide attention in the "post-antimicrobial era" due to
their high host specificity and significant advantages of not destroying normal flora. By reviewing the domestic
and foreign literature, this article systematically summarizes the basic characteristics and defense mechanisms

of phage,and discusses the application and prospect of phage therapy in the treatment of bacterial infections,

aiming to provide a theoretical basis for the clinical application of phage anti-infection therapy.
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