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Comparative study on PCR genotyping methods of Clostridium botulinum
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Abstract; Objective To compare four PCR genotyping method for Clostridium botulinum, and provide the reliable
method for detection and identification of Clostridium botulinum from surveillance and foodborn poisoning in Sichuan
Province. Methods Six strains of C. botulinum types A, B and E were used to compare four PCR genotyping method —
one multiplex PCR method was from US FDA, two multiplex PCR method and one real-time PCR method were from 1SO,
and the differences were preliminarily analyzed. Results Three multiplex PCR method could detect C. botulinum types A,
B and E in a single reaction. The expected bands for type A were vague using ISO multiplex PCR method 1, whereas bright
expected bands could be obtained in the identification of C. botulinum by the other two multiplex PCR method . Real-time
multiplex PCR method could detect different types of C. botulinum simultaneously; however, classification should be carried

out separately because fluorescent labels were the same. Conclusion Multiplex PCR method from FDA and multiplex PCR

method 2 from ISO were relatively simple and could be recommended for C. botulinum surveillance in Sichuan Province.
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Table 2 Primers used for multiplex PCR assay
ke U AL 5) 51 JFE1(5'-3") Sl E P14 R Bt K/Ih/bp
F.:GTGATACAACCAGATGGTAGTTATAG 409 ~434
A FDA-A 983
R:AAAAAACAAGTCCCAATTATTAACTTT 1366 ~1 392
F:GAGATGTTTGTGAATATTATGATCCAG 203 ~229
B FDA-B 492
FDA R:GTTCATGCATTAATATCAAGGCTGG 670 ~ 694
F.:CCAGGCGGTTGTCAAGAATTTTAT 67 ~90
E FDA-E 410
R:TCAAATAAATCAGGCTCTGCTCCC 453 ~476
F.:GCTTCATTAAAGAACGGAAGCAGTGCT 187 ~213
F FDA-F 1137
R:GTGGCGCCTTTGTACCTTTTCTAGG 1300 ~1 324
F:GGGCCTAGAGGTAGCGTARY TG 3412 ~3 432
A" 1SO-A1 101
R:TCTTY"ATTTCCAGAAGCATATTTT 3486 ~3 512
F:ATTCAGGATGGAAAGTATCACTTAAT 2912 ~2937
A 1SO-A2 698
R:TTCTACGCCTGCCTGTGATG 3590 ~3 609
F.:CAGGAGAAGTGGAGCGAAAA 434 ~453
ISO B ISO-B 205
R:CTTGCGCCTTTGTTTTCTTG 619 ~638
F:CCAAGATTTTCATCCGCCTA 157 ~175
E I1SO-E 389
R:GCTATTGATCCAAAACGGTGA 525 ~ 545
F.CGGCTTCATTAGAGAACGGA 185 ~204
F 1SO-F 543
R:TAACTCCCCTAGCCCCGTAT 708 ~727

T IS0 ik L FTH S BRF S R = A/G,Y = C/T; 180 J5ik 2 Br 514

1.2.3 AR E S 2 PCR G

A 42 1 S A PCR AT 2% 180" J7 ik
EAT, 7k 4 Fhag R R DR BT 8k ] 6-32 BP0
R (FAM) 9256458, 51 W WL 3% 3. BT 52 i) 920
PCR SR A — A~ B R M 28 LI A — & 51 4 45
B, 2 B 9O PCR S I ] IR U & 5 | 49 FER
Bom & [ — 5 AR & b 3E A7 PCR, e B A &
(25 pl): 2 x Tagman Universal PCR MasterMix
12.5 wl . 5l¥ % 0.3 umol/L AH W Tagman # &1 4%
0.2 pwmol/L . DNA i 50 ng, II/K & 25 pl, 555
9 95 CHIZEHE 10 min;95 CAEHE 15 5,60 C 1A ik
60 s, fEFF 35 K

23 IS0 hszit#2 % PCR 514
Table 3 Primers used for real-time PCR assay from ISO
B 519 JF51(5'-3")
RT-A1f:GGAGTCACTTGAAGTTGATACAAATC
A RT-A1r: GCTAATGTTACTGCTGGATCTGTAG
RT-A1 S:FAM-TCTTTTAGGTGCAGGCAAATTT-BHQI
RT-B1 f: GATGAACAGCCAACATATAGTTGTCA
B RT-B1 r: GTTTCCTTTTTACCTCTTTTAAGTACCATT
RT-BI S: FAM-TGATGAK*ATAGGATTGATTGGTATTCA-BHQI
RT-EI1 {:CTATCCAAAATGATGCTTATATACCAAA
RT-E1 r: GGCACTTTCTGTGCATCTAAATA
RT-E1 S: FAM-ATGATTCTAATGGAACAAGTGATATAGAACAA
CATGATGT-BHQI
RT-F1 f;: GCAATATAGGATTACTAGGTTTTCATTC
F RT-F1 r: GAAATAAAACTCCAAAAGCATCCATT
RT-F1 S:FAM-TTGGTTGCTAGTAGTTGGTATTATAACAA-BHQ1

VE BT S K = 1/6
1.2.4 A A PRREHEPRUAS [R) W2 28U 5 | 49 DX 38 91 B Sk
Ll ISO-A2F/R §" 18 LZA fil XCA [ A B A5
ZH S ISO-ATF/R XY PCR A B, k4T
T-A SEREM 5, 6 B3k 7 515 AL ~ A8 JE [H ¥ 51| %

JI MEGA 6.0 $fFBEAT FF 5 LEX

2 #HR

£ PCR Z5 5 L& 1,FDA IS0 #1180 )
P2 YRR A B N B EE R R . R TSO Jrik 1
HORE I AR T AR R AN T AN (UL IET Ta Hr A
=B VUTKGE ) AL A AT IS W, ZEIRG
KB, ISOF 1 AT 36 = A 25 AH I 4 3 5 BN
FDA J5ikmh B AL E B9 772 ) K/NMUAH 22 82 bp, £
TCAE A 0T BRI 0 X AV A DB

FUE SCH 9O PCR ORI £ 8 S22 51 PCR A
WS BN PHPEZE B, LR 2, SR E AT g, £
HA AR K 1 ~2 4> PCRIGHE(C)E .

A ISO-ALF/R X A BRI R 5 8 R AW A
BH5OH AL ~ A8 A1) J5 41 L X 25 SR UL 3. %
ISO-ATF/R 514 & 1 X 3 43 #7 7] DL & B, 1ISO-A1F
DB AR ST BN R, 21 DB A 9 AN B A AE AT
KL . ISO-ALF 519y J¥ F0 76 I 3" vy B fet FH 155 O 0k
FEME =LA TS 7 5 BoNT/A7 A T-C ANIL
e, 7655 7S b 5 A 50 /) XCA Fl BoNT/A5 A A-
G AVLHEL, 5 BoNT/A6 7ESE /N 255\ LR 8L T i%
SENUCJE 115 B, 1SO-ATR X 35, v i, 3 £ ~F B8 4%
L EAE T 373 B 5 T B 5 BoNT/AT i A-G
AUEHE

3 iFig

PR M2 AT R Al B 2K A A A s AR AR TR L 2
FRARTE T MR AR 1 1 7 AR B, 3 i 28 M 1) 40 1 2 7
WXl LA A A U BT R MR 56 B LAY



—448—

R AR AR

CHINESE JOURNAL OF FOOD HYGIENE

2017 4E55 29 55 4 #i

a)
FDA I1SO-1 1SO-2

XCA LZA XCA LZA XCA LZA M

1 500 bp
1 000 bp
500 bp
400 bp
300 bp
200 bp
100 bp

©  FDA 1SO-1 1SO-2
YJE SQE YJE SQE YJE SQE

M

1 500 bp

1000 bp

500 bp
— 400 bp

300 bp

200 bp

100 bp

b)
FDA

JCB B

ISO-1
JCB B JCB M

1SO-2

1 500 bp
1 000 bp

500 bp
400 bp

300 bp
200 bp
100 bp

B
d)

FDA ISO-11SO-2 M

7E :FDA; 25 [8 FDA 75 ;1S0-1:1S0 J5 i 1;180-2:1S0 F7#: 2;XCA \LZA B JCB YJE SQE HH Bk 5 ;M 9 Marker;a Jy A B [N 542 1
3£ PCR FERIMEZE S b o BRI ERE 3 ML E PCR T EKRIEEH ;e by E RN TFERE 3 FhLHE PCR yEA 4,5
d HIRA RS 3 F 28 PCR Jy B A 45 1

&1
Figure 1
400 000
——XCA
350 000 ——LZA
300 000 -
: —1ICB
2 250 000 —YIE
& ——SQE
& 200000 -+-XCA-M
R -®=-LZA-M
& 150 000 -+-B-M
---ICB-M
100 000 - «-YJE-M
-+-SQE-M
50 000 SQ
0 4

T - ST BT SCIESE O PCR 45 5% B4 & i SEmt
P56 PCR 45 5 T bk 4w
45 :XCA \LZA B JCB ,YJE ,SQE
B2 S2mbalst PCR XE A B LE 2 PR AR 42 1 A 00 45

Figure 2 Detection of C. botulinum types A, B and

E with real-time PCR method

ISO-A1F L

BoNT/A1 GGGCCTAGAGGTAGCGTARIG TCTT,
BONT/A2 GGGCCTAGAGGTAGCGTAGTG TCTT
BONT/A3 GGGCCTAGAGGTAGCGTARIG TCTT
BONT/A8 GGGCCTAGAGGTAGCGTAGTG TCTT
BoNT/A7 GGGECTAGEGGTAGCGTAMEG TCTT
BONT/A4 GGGCCTAGAGRTARCGTARITG TCTT!
BoNT/AS5 GGGCCTAGAGGTA AGTG TCTT
BoNT/A6 GGGHCTAGARGT ARTG TCTT!
LZA GGGCCTAGAGGTAGCGTAGTG TCTT@ATTTCCAGAAGCATATTTT
XCA GGGCCTAGAGGTAGCRTAGTG TCTTEATTTCCAGAAGCATHTTTT
primer GGGCCTAGAGGTAGCGTARTG TCTTYATTTCCAGAAGCATATTTT
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Figure 3 Sequence alignment of type A primer
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Detection of C. botulinum types A, B and E with three multiple PCR methods
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