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Establishment of multienzyme isothermal rapid amplification method for

detection of Vibrio cholerae O1 and O139 toxigenic strains
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Abstract: Objective To establish a rapid and accurate method for the detection of Vibrio cholerae O1 and 0139 toxigenic
strains. Methods On the basis of multienzyme isothermal rapid amplification technology, primers and probes were designed
according to the hemolysin coding gene, cholera toxin coding gene and O antigen coding genes of Vibrio cholerae O1 and 0139,
and the detection method was preliminary established. With DNA of different Serotypes of Vibrio cholerae and other bacteria
used as templates, the specificity and sensitivity of the detection method was verified. Results When the probe addition
amount of the reaction system was 0. 6L as recommended by kit instructions, it could successfully amplify four target genes
including hemolysin coding gene, cholera toxin coding gene, and O antigen coding genes of Vibrio cholerae Ol and 0139.
When the probe addition amount was respectively optimized to 1.0 pL, 1.0 pL, 1.0 pL, 0.8 pL of the above — mentioned
four genes, the amplification efficiency was higher. After optimizing probe addition, the specificity of the detection method was
verified and each primer probe combination did not cross react with non target bacterial DNA. When conducting sensitivity
analysis of the detection method, the genomic detection sensitivity of different target genes was 70fg or 290fg. The above results
showed that the sensitivity and specificity of the detection method meet the design requirements. Conclusion A new method
for the detection of Vibrio cholerae O1 and 0139 toxigenic strains has been established. This method has characteristics of strong
specificity, high sensitivity, and short detection time. It can be applied to the routine detection and rapid detection of Vibrio
cholerae, and has a positive role in the prevention of cholera.
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Fig.1 Preliminary validation of MIRA method for designed primer probes

2.3 MIRA ZH#m & LA H e R4 2 a9 4 I
BHE A PR IN AR 53 808 Z (8] 1 5
Fo XT hlyA R, DUEFLINE O #f 5 0139 #f
DNA AR, DGR E SR IMA R R IZ 0.6
<0.4<0.8<1.0<1.2;%F ctxA I, IEGLINE
01 #5 0139 $f DNA MBI I, 28 00m B 5 ¥R n
ARIKFRE0.6<0.4<0.8<1.2<1.0;%F 01 #
fb BEP DGR SR MA RN KR Z 0.6 =0.4
<0.8<1.0<1.2;%F T 0139 Bf ofb B, GRS
A MA R KR IE0.4<0.6=1.0<0.8 =1.2( L
2) o T ORAEAG I 7 AR 5 2 ) S o )
M), hlyA FEA ctxA FE[H 01 B ofb FE[ MIRA §7 B8 {&

ZEHEIN AR ESE 1.0 wL,0139 B ofb KL MIRA #
AR R REM A ZESE 0.8 pl,

2.4 MIRA 4k Z 6945 F 1 7EXT MIRA 3§73 & R it
FHAbE , o IR B R ULE ) DNA 5 e $ L
FARAS A EFLINTE DNA S8 4748 0 7 125 4 52 P 360
SRR ARYEVE I R B KB 5 R E, X T
PR EFLINE DNA #FRE LIP3 , X 9E 2 AL pE
ANREHEATY 38 AR B LN R M 75 R B N 519
WAL SO EBLIRE 7= 34k DNA BLEhd 38 | % 2 FLK
P AR R R S AR B AL A REUEA T 38 ; AR 41 22 L
W O1 #E5 0139 Bf ofb FLH T 5 P34, WL AE
B PR I 3 ) 2R SO DNA HEAT 95 ) % e i



BACTIRS B2 2 2024 4E55 51 55 4 B Modern Preventive Medicine, 2024, Vol. 51, NO. 4 - 709 -

AR E LN SR E SN R R 3 (W 2) . WA A TN | $E A LA O1 BBk DNA
2.5 MIRA 4k 29 408 MWEKIERLINE M RAL  FREWREEH 7 ng/pl, 0139 Pk DNA & ik 0 29
DNA R ER L EZ AN R EE, BMES ng /ul, BELLINE 01 55 0139 HAkIEE DNA 2246

S|~ hiyA04uL g | O1-04L
—e— hlyA-0.6 uL —e— 01-0.6 L
—+— hlyA-0.8 uL —a— 01-08 L
6f-| —v— hlyA-1.0puL —v— OI-1.0 uL
—+— hlyA-12 L —+— 01-12 L
<— ddH,0 6| — ddH,0
sk
£l £
@ o
] 8 4k
N g
3k
a =
= R
K K
ok
ok
1_ D B I e B B B e e e B e e e o e e e e e o e e e e e e o o = ]
0 1 1 1 1 1 1 J 0 1
3 6 9 12 15 18 21 3 6 9 12 15 18 21
It )/miin i} [E)/min
A B
—=— 0139-0.4 L —=— ctxA-01-0.4 L
67| —o— 0139-0.6 uL 127 —e— ctxA-O1-0.6 uL
—a— 0139-0.8 L —+— ctxA-01-0.8 pL
—v— 0139-1.0 L —v— ctxA-01-1.0 L
51 —+— 0139-12 L 10H —+— ctxA-O1-1.2 uL
—< ddH,0 < ddH,0
E 4 ,E\ 8
@ @
3 3 ‘3 6
S =
£ <
® 2T R 4r
1— 4/ <+<44 2_
0 1 1 1 1 1 1 ] G 1 1
3 6 9 12 15 18 21 3 6 9 12 15 18 21
i} [&)/min B [A]/min
C D

TE: A hiyA JER G 8GR SRE A S SCR ; B4 O1 #f b B Y HIBER S HEN A KR ;€ 0139 B ofb FERY R 54 I A&
KF ;D N etxA FER YRR S IHRE A SR,
2 MIRA J7r A A SLINE O1 #E15 0139 HE/™ RERRAIRET AL 1k
Fig. 2 Optimization of probe dosage for detection of Vibrio cholerae O1 and 0139 toxigenic strains by MIRA method
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Fig.3 Detection sensitivity of the genome of Vibrio cholerae O1 and 0139 toxigenic strains by MIRA method
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Table 3 Judgment of MIRA detection results
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