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Abstract: Objective  To establish a dual-mode detection platform for Mycoplasma pneumoniae (MP)
based on recombinase aided amplification (RAA),CRISPR/Casl2a,and lateral flow immunochromatographic
assay (LFIA). Methods RAA primers and crRNA were designed to target the conserved region of the MP P1
gene. Key parameters including RAA reaction time, core component concentrations of the CRISPR/Casl2a
system,and CRISPR reaction time were systematically optimized. The analytical performance of the platform
was evaluated via dual-mode of real-time fluorescence monitoring and LFIA naked-eye visual interpretation.
Sensitivity was assessed using serially diluted MP plasmid templates (10 ' —10° copy/pL) s specificity against
seven respiratory pathogens,including Mycoplasma hominis and Chlamydia pneumoniae,and clinical concord-
ance with 25 throat swab samples validated by real-time fluorescence quantitative PCR (qPCR) as the gold
standard. Results The optimal reaction conditions of the established RAA-CRISPR dual-mode platform were
determined as follows:RAA reaction time of 15 min,Casl2a concentration of 80 nmol/L,crRNA concentration
of 90 nmol/L,and CRISPR reaction time of 40 min. The limit of detection (LOD) for the fluorescence mode
was 1 copy/pl. with a detection rate of 98. 3% (59/60,95%CI:94. 7% —99. 8%). For the LFIA mode. the
LOD was 1 copy/pl. with a detection rate of 96. 7% (58/60,95%CI:88.4% —99.5%). No cross-reactivity

was observed with any tested pathogens. Clinical validation results showed that the platform’s detection re-
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sults were consistent with qPCR,with sensitivity,specificity,and overall agreement all reaching 100. 0%. The

detection time was relatively short,with the total detection time lasting no more than 55 minutes. Conclusion The

established RAA-CRISPR dual-mode platform combines ultrasensitivity,visual interpretation,and operational

simplicity,can provide an efficient solution for point-of-care testing (POCT) of MP infections at primary

healthcare settings.
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FIVL 58 R 3L N A FHE A BRA R s Cas12/13 £ %
PRk A A 2% W B b 5t 5 28 R A B R A R A
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1.3.2 RAA G S5 A M GenBank 3K HL
MP &% itk M129 (ATCC 29342) By P1 3 [X 5 51
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MP JFARARHE § 537 °C KB 40 min, B 5 pl 338 5=
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Fl Cas12a ¥R ¥ (20,40,60,80,100 nmol/L) 41 4,
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Casl2a £ [4(800 nmol/L) .2 pl. NE Buffer™ r2. 1,
2 p. crRNA1 (900 nmol/L), 2 pl. FB # 4 (4
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LOD B E 45 B 878 . 76 1 copy/pL ¥R E T K H %k
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Probit [A1 931 5 4 LOD,; % = 0. 93 copy/pL (95%
CI:0.85~1.00 copy/pul), i LOD #iE N 1 copy/
pL T IR A RFU KO E{E R 4 683. 14, F¢ 5%
PRI UE 25 3R 8% (B 3B) A MP 4 fih %2 e %€ ' i [
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A N RAA-CRISPR/Cas12a 1A £ Z 45§ 8 K 0 2¢ St 58 JE AE IR 18] s B 8 RAA-CRISPR/Cas12a 1k R 78 Wik 2¢ e sh itk " P<
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3 RAA-CRISPR/Casl2a & % 1 B2 36 iF

2.5 RAA-CRISPR/Casl2a-LFIA £l {4 & B9 7 i
JEMRE S REEN KL R ER (B 4B, =1
copy/pL FEARTE T &t BLIR L1 8 5547, 0. 1 copy/pL
KB B2 T 420 b 6, A I Bt 25 7E 1 copy/pL
B, LOD BE 7R 7E 1 copy/pl W BE T K 45k
96.7%(58/60,95%CI :88. 4% ~99.5%):0.5 copy/
pL KL K R 6. 7% (4/60, 95% CI: 2.6% ~
15. 9%0) s BAPEXT RS R A6 H (0/60,95 %6 CT :0~5.0%)
Probit [Al 931543 LODy; % = 0. 97 copy/pl.(95%CI .
0.88~1.06 copy/pl), # LOD#iE N 1 copy/pl.
S E 45 R (K] 4C) AL MP 47 T k2441
o 55 s AR AR A T BAPE X B4 T 4 e o HL
CZRIEH . Z5RAIELIR RN MP A k45 7 .

2.6 RAA-CRISPR/Casl2a-LFIA # Il {4 £ 7E Il JK
FEA I BUE O BRI R AR, L qPCR b &b i
X A AF 5 ) S 1 ORI A &R AT PR (11 5) . 25
Bl AR FREA L qPCR K 1 15 1] BH M REAR (Ce (i
H 24.86~33.01),10 il I A (Ct {HH 36. 03~
38.48) . AFLARDNHIAAG 15 B FHPE 10 B EH Pk,

LFIA B[R 25 28 15 6] T £k & 6 B M 10 6] JC
o, PiIfES gRCR 25 R % & — 8, REE f¢ 5
R A A R 100, 0%, 45 7% 3% SR 344 2 ) kG
Y 7 35 AN [ D A 268 199 e PR A A A T 75 5K
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-+ -+ -+ -+ — +
T
4
A
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T
C
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IIEIRNRIE
C
C

F: A F RAA-CRISPR/Casl12a-LFIA {& 2 2 i 5 8] £ 1k 52 56 ik
4 B ALEH B RAA-CRISPR/Cas12a-LFTA & £ 7 85 1 Il i 4%
4R C  RAA-CRISPR/Cas12a-LFIA A& 2 45 5 B 10 31E iR 4€ 5
BEGER,
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At R M RE TR IE

7X104 50
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A AE G T — Fh 3 F RAA 5 CRISPR/
Casl12a 1Y XURL XA M F- £ (9806 /LFIA) , 528 T %
MP #% R R B PR e AT Ak A T . A 5 9 A
DR FAE T HAF U 43 F T S RN 2 R A5 5
Ky DA KX 22 0 A0 A I 375 55 110 3 7 4

A6 B 5 B TR T G B RN IR T B R S
PEIEAE . EFXF MP P1 SRR 57 X %Y crRNAT Jé
B 5 R ROR, E R eI TS
Cas12a 8 H B = R F 855 R R I i 5 e B8 B8 08
THRA, Eiditfk Casl2a 5 crRNA B fFE T AE#
B (80 nmol/L Casl2a & 90 nmol/L crRNA) Ff %
RAA ¥ H4HF[E]) 15 %€ S~ 15 min, AR WF 58 A1 T & 800
R SRNAR R . T T B2, AT 5 5k I B 4
HEE 1 copy/pL M T4 CRISPR S5 iR ¥ 1 £ K
(LOD=100 copy/pL) R ff f 42 7+ T % 100 £,
X —pE R EEIT N T RAA 5 CRISPR/Casl2a {& &
R v S8 U [T DA R Sz U0 1) B2 00 4% 1 0 R 4 R A L S
FREAR T AR R T RES .

ABI ST B A% O BB AE T 98 M 1 B — A T A 2 1y
Jry B o R O BT B OB B R G, T TR —
CRISPR Je i [ 25 i i 7 i 5@ PR 1R 5 . 2R
A L5 RS B S e ) 35 BT B B 0 S 0 & R AT
o5 JEL A AR B W 5 7 LFTA 8 2 48 43k 1 e 54 28 Y
PRAR ) 32 07 28, 56 36 325 JL 2 IR 7 ML 1) IR 55 BRIV B A
MR F BB I IE B . 2 RS i R REAS 1Y
L{HIJ?*%L? qPCR & br i 58 4 — 80, R Fe 5 5

BAF AR IIR 100 0% WEBH T 45 R rT §E0E, X
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Correlation between peripheral blood SDC-1,MDA-LDL and arteriosclerosis
in hemodialysis patients”
GUO Lihua .GUO Ying \WANG Hong"
Department of Nephrology ,China-Japan Union Hospital of Jilin University ,
Changchun , Jilin 130031,China

Abstract : Objective To investigate the correlation between peripheral blood syndecan-1 (SDC-1) and ma-
londialdehyde-modified low-density lipoprotein (MDA-LDL) with arteriosclerosis (AS) in hemodialysis pa-
tients and their clinical predictive value. Methods A total of 125 hemodialysis patients admitted to the hospi-
tal from January 2022 to June 2024 as the hemodialysis group,and 65 healthy individuals who underwent
physical examination during the same period as the control group. According to whether AS occurred, hemodi-
alysis patients were divided into AS group (65 cases) and non-AS group (60 cases). The levels of SDC-1 and
MDA-LDL in peripheral blood were detected by enzyme-linked immunosorbent assay. The correlation between
the levels of SDC-1 and MDA-LDL in peripheral blood of hemodialysis patients and brachial-ankle pulse wave
velocity (baPWV) was analyzed by Spearman correlation analysis. Multivariate unconditional Logistic regres-
sion was used to determine the relationship between the levels of SDC-1 and MDA-LDL in peripheral blood
and AS in hemodialysis patients. The receiver operating characteristic (ROC) curve was used to analyze the pre-
dictive efficacy of peripheral blood SDC-1 and MDA-LDL levels for AS in hemodialysis patients. Results Compared
with the control group,the levels of SDC-1 and MDA-LDL in the peripheral blood of the hemodialysis group
increased (P<<0. 05). The levels of SDC-1 and MDA-LDL in the peripheral blood of hemodialysis patients
were positively correlated with left baPWV and right baPWV (P <C0. 05). High SDC-1 and high MDA-LDL

were both independent risk factors for AS in hemodialysis patients (P <C0. 05). The area under the curve for
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