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« Koide K, Yamaguchi T, Katsukawa C, Otsuka N, Kenri T, Kamachi K. Complete Genome Sequence of a
Macrolide-Resistant Bordetella pertussis Isolated in Japan. Microbiol Resour Announc. 2022 Oct
20;11(10):e0071822.

« Koide K, Yao S, Chiang CS, Thuy PTB, Nga DTT, Huong DT, Dien TM, Vichit O, Vutthikol Y, Sovannara S,
Samnang C, Takayama I, Ainai A, Nakajima N, Otsuka N, Kamachi K, Saitoh A. Genotyping and macrolide-
resistant mutation of Bordetella pertussis in East and South-East Asia. J Glob Antimicrob Resist. 2022
Dec;31:263-269.
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No resistant B. pertussis
isolates observed

[[] No data available

Li H, et al. 2022. Antibiotics
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g;: Acetylcholine - e §§

9 —0» \\/ I\ (EE) 3_% ) Oo _“i‘:: VAMP/Synaptobrevin gg

":" ? “\:f:‘: SNAP-25 ) gg

A’ E’ C — SNAP25 "::""""-’::::::.'::.'::.‘33":::‘\\ j’(

Synaptic vesicle — — £

B, D, F, G — VAMP?2 _ ’ BoNTAA . o = =
| ~ wikipedia
BoNT/E BoNT/A BoNT/C
SNAP-25 (1-206)
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VAMP-2 (1-116) 1
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Laura von Berg et al. Sc:entlflc Reports, (2019)
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Method Principles Anaiysis o Sensitivity Benefits/Limitations  References
Time Toxinotype
Immunological methods: Rapfld d‘etechon./dete.chon
B R of active and inactive
S Ssaal 67 h A-F 2-176 pg/mL BoNTs, detection [25-31]
electro-chemiluminescent :
hampered by neurotoxin
assay : :
associated proteins
Rapid detection/detection
Immunological methods: 30 min AR 10-50 ng/mL of;gt;J\Tes ,agglt:clﬁf)?\ve [25,34,37]
lateral flow assay, (10,000-50,000 pg/mL) h g :
ampered by neurotoxin
associated proteins
Rapid detection/detection
Mass spectrometry 5-8h A-F 0.1-1 pg/mL pg/mL of active and [39-44]
inactive BoNTs
Endopeptidase ELISA Rapid detection/detection .
bassd l())r MS based i A=l O1=3000 pe/mt. g of cleavage only [44=50]
TG osenanss and Rapid detection/detection
FRET assays 2-5h A 0.1-20 pg/mL of active and [60-65]
inactive BoNTs
Sensitive method
. : detecting functional toxin .
In vivo mouse bioassay 4 days A-F 1-10 pg/mL but eit;hical concern, [23,68,69]
variability and duration
Sensitive method
Ex vivo methods detecting functional toxin
hemidiaphragm test = e L= UEg but eth;gcal concern and [eea]
technically demanding
Cell-based assays
human neurons from .
4 : Sensitive method 73—
induced pluppo.tent cells 3-5 days A-E 0.005 pM-10 pM detecting functional toxin ~ 76,80,81,89,
el Lo (0.55-1500 pg/mL}) but technically demandin 90,95-98]
SNAP-25 cleavage by y & Lot
Western blot
. Sensitive method [77,82—
gieflfl;l::;:l::::z;l;?::g 3-5 days A-E (8255-.?5%1\&_)(1)0 nr;/lmL) detecting functional toxin 88,94,99,
U PB but technically demanding 105,106]
Method detecting
Electrical functional toxin but lon -
conductance assays Il - 25,000 pg/mL and technically 2 L
demanding

R - FX

Rasetti-Escargueil, C. & Popoff, M. R.
Recent Developments in Botulinum Neurotoxins Detection. Microorg 10, 1001 (2022).

ELISA

FRET

MS
MEFHEE U foiiie
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Detection of Botulinum Toxins A, B, E, and F in Foods by Endopep-MS
Kalb SR et al., J. Agric. Food Chem. 2015

(Barr JR et al. Emerg. Infect. Dis. 2005H0538% %)

Y
Peptide I
A\
r"\% A substate
(™~ m/z
T— '<‘ BFENICYIBShiZ) I EF
L 'mg,r“;gifgn@ ¥ Ceavace | > NSNARE#® ¥ /XU BD T S
Contaminated HOaED ’m = 7\\>( \/ I\ %TOF'MST‘@I&H

food

(TMZISWI‘H{ lf, E—XTHR)
KHIMBRICTT DT/ 7 OFE
Table 2. Limit of Detection of BONT/A, /B, /E, and /F Spiked into 10 Selected Food Matrices

food food state BoNT/A BoNT/B BoNT/E BoNT/F
milk liquid 0.25 mLD,,/mL 0.1 mLDyy/mL 0.25 mLDy/mL 0.01 mLD,,/mL
infant formula liquid 0.5 mLDyy/mL 0.1 mLD,/mL 0.25 mLD,/mL 0.01 mLD,/mL
green bean liquid liquid 0.5 mLD4,/mL 0.1 mLD4,/mL 0.25 mLD4,/mL 0.01 mLD4,/mL
orange juice® liquid 0.25 mLD,/mL 0.25 mLD4,/mL 0.5 mLD4,/mL 0.025 mLD4,/mL
tomato juice” liquid 0.5 mLD4,/mL 0.1 mLD4,/mL 0.25 mLD4,/mL 0.025 mLD4,/mL
liquid egg liquid 0.75 mLDy/mL 0.25 mLDy/mL 0.5 mLDy,/mL 0.05 mLDy/mL
yogurt semisolid 0.25 mLDy/mL 0.1 mLDgy/mL 0.25 mLDg,/mL 0.01 mLD,/mL
broccoli solid 0.25 mLDy,/mL 0.1 mLD4,/mL 0.25 mLD4,/mL 0.01 mLD4,/mL
salami solid 0.25 mLD,,/mL 0.1 mLDyy/mL 0.25 mLDy/mL 0.01 mLD,,/mL
salmon solid 0.25 mLDy/mL 0.1 mLD,/mL 0.25 mLD,/mL 0.01 mLD,/mL

“Requires pH adjustment.
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Split luciferase-based assay to detect botulinum
neurotoxins using hiPSC-derived motor neurons

Laurent Cotter!, Feifan YuZ34, Sylvain Roqueviere!, Juliette Duchesne de Lamotte', Johannes Krupp®,
Min Dong® 23* & Camille Nicoleau® '™

SNARE% > /X7 B TD7% L\ fZNanoBit% | R
Nanoluc
Percentage
Furimazine % Furimazine (%) —— N-Nano-p25-C-Nano
-/ >< 100
R
R
+BoNT LGS
—> [¢] 50
=
a
o
c
©
P4
O 4 + + n +
-15 -14 -13 12 -1 -10 -9
1M 1 nM

1 }JM
Log [BoNT/A] M
BoNT/AEE

Commun Biology 6, 122 (2023).

— Z D THRAS N TV SN

NanoLuc binary technology (NanoBit)
Ko = 190 yM

13kDa ® ¢

Dixon, A. S. et al.
ACS Chem. Biol. 11, 400-408 (2016).

FEEICERILY 7 x 7—tEZmicfE-Ink

Nanoluc

Percentage
(%) —— N-Nano-vp1-C-Nano
1007
50
0 =
-5 -14 13 12 11 10 -9 -8
1M 1 nM

1 |§)M
Log [BoNT/B] M
BoNT/BEE



Eﬁ%{ﬁ”z b KiPS#HBE% motor neuronic b, HD. NanoBit-SNAP25% H18

(NZR) [REELE SNAP25 | (Ck)

( )
> :
Z =
Q197R
R  (BoNT/A)
(BoNT/E)
\ J
LV : Lentiviral vector
OO o
LVO o © Islet1 : nuclear motoneuronal marker
(@]
K% JLLuc
. ATV AYRENMT (B&k > &) 58k
ek 'PS%EHH@ — motor neuron Receptor binding modulation
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Biosentineltt CKE) BAxcryravrmbk-tns
* BoTest A/E BoNT Detection Kit (for academic) A1004 (200 test) 205/ (#tid)
- BoTest B/D/F/G BoNT Detection Kit (for academic) A1009 (200 test) 20/5F (FtA)

2000test A2 HH D (7FIAVDYA MMFEHEINLTWLWEW)

- EJHHE (KF—) —HEHE (UWIVFv—) BDOFRETZFIA

List Biological Laboratoriestt (KE) BATE7+IvrEOE-TVS

- SNAPtide (ABYFEHE U THRE) r

* VAMPtide (BRI & U THRPG) SHE N

* SNAP Etide (ERA& U THRSE) . A, N S
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-
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MRS TWBin vitro RV ) X AEFRIEHF v M(BoTest) ITDWT

Biosentineltt CKE) BAxc@rravrmbk-Ttns
- BoTest A/E BoNT Detection Kit (for academic) A1004 (200 test) 205H (FA)
- BoTest B/D/F/G BoNT Detection Kit (for academic) A1009 (200 test) 20/5F (F3A)

2000test REHH D (7FIAVDH A MMolFEHEIh LW

[B=]
- FRETZHMA U/cBoNT#& I F v ~ (U EF > b CFP-SNAREY ~/NJE - YEPDYIHT) o

- BONTOEBYIMNEMEZRE T %Ko

- =KV 7 ILHDBONTHRIETE %, (EMEHIIC "EFEH Y TV (T30
(milk, carrot juice)

BoTest VEDFAE & D (—EBIIE)

BoNT/AREAARFRIZR
RERE (FRETZFIR) FRETDE%K
A B ' FRET
BoNT/A Excltati £
e ;';':f:;;" Exoteton R L AT,
R180| 1 \ \ x‘ Emission =
> ) _*BoNT . g7 —9
CFD SNAP-25 G 7|“_‘ / ¥ *3 g 504 ;
(141-206) =3
[y —10
Emission Emission @ 2 5 —30
470 nM 470 nM o % 25 100
] . 28 300
mFRET o - 1000
=

0 T T T 1

450 475 500 525 550

emission wavelength (nm)
el Ex 434 nm

VA =
}Eﬂi_y‘z 435 nm) (SNARESRHTIHT) \ mS{\IKRREi}J?ﬁ? Em 450 -550 nm
J




MRS TWBin vitro RV ) X AEFRIEHF v M(BoTest) ITDWT

RIimE & RRE

BoTest VEDFIRELD o 30 °C 37°C
o5 28 25 KRR
— N
“'“' <
£ 5 ECs0 (pM) LOD (pM)
BoNT/A 6= 15 1.5 .
28 temp. time (h) BoNT/A BoONT/E BoNT/A BoNT/E
EE RT 1 76 8.2 <10 <3
<05 05 0.8 4-rrrmrrrrrr e 2 25 5.1 <3 <1
1011 10 102 103 104 1011 10 102 103 104 101 1 10 102 103 104 4 74 3.2 <1 <1
[BoNTIAL(pM) 18 0.88 1.2 <03 <1
300C 1 9.0 5.6 <3 <1
s € & 2 2.9 3.6 <0.3 <1
"§ *Ef 4 1.7 2.4 <0.3 <1
BONT/E S E 15 15 15 5 18 04 11 <03 <03
'g S 37 0C 1 9.9 46 <3 <1
g 2 74 3 <3 <1
i TSN G o SO 7Y S8 SO | 5| L. ... A 4 6.3 2.3 <3 <1
1011 10 102 103 104 1011 10 102 103 104 1011 10 102 103 104 18 8.5 22 ND ND
[BoNT/E] (pM)

ex 434 nm — Em 526 ,/Em 470D Lt
BoNTTHIlT&E 113 & YFP (FRET, 526 nm) |. CFP (470nm) 1 = HODEANS 13

- R, 18 REIRIDSRETIE., BRER 1 pMEIENSKERETES (U751 7k B EIETRRA)
- RLEAVFAR=V g VT BRI, EE EREE) THIYFaR—KTEZ3AN

&K Dstable’ZBoNTDEHEZ R B ENTEBZ ELTWS,

- ABIERDIZE. RERICCERETRLIEL 15,
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BoTest A/JEZAWERBRDT—4
MOEEA L. ARRBEREANTREETE 7.

EMEEEJZ (100 pL/well) none 0.53 ipLD50/well  2.68 ipLD50/well
1x Buffe (B@ICTE) 10x Buffer 95 9.5 9.5
5x cOmplete(ZAFT7—tE+1 > EY—hHT57)L, EDTAZ ) —) 50x cOmpleteEPTA- 10 10 10
5mM DTT sqﬂg%;% 10 10 10
ABRHEBRER (nonti, 0.53, 2.68 i.p.LD50/well) Q_Zoﬁ:é‘bﬁés( 1 (or;|‘-1|T7?T)L) 28 18 18
BoTest reporter (Eﬁ) BoTest reporter 5 5 5
20% viv [0.2%tZF > IMPBS (pH7.4) ] H20 45.5 45.5 45.5
total 100 uL (/well)

Jr)LFL—h 1 J8—F>IT)LY— OptiPlate 96-F Black {EIELIE (#6055260)
RISRE : ZiR (=25°C) mtL<sE
LRI 0 (mixEERR) « 1. 2. 4, 8, 16h

ISR © 434 nm )
YK ER 450 — 550 nm (4 nm¥Zl &) (FnZn1 well/ZlF T ¥ 1,000/test

BHREr =V IHER (AEEZZOEETOV A LIcHD)

[REATEA

one 0.53 i.p.LDso/well 2.68 i.p.LDso/well Nt
_ (active BoNT/A #70.35 pM#EL4*) (active BONT/A #J1.4 pMAE %)
s 20 CFP FRET YFP 20 20 N
8 (470 nm) (526 nm) :
> 16 1 ! 16 4 o—0 h
D o—~1h
g; 12 12 § o 2h
q__) g g ) o 4h
3! ——8h
Q) -
S 4 4 ——16 h
o
o
S o oL s Y= Sq — =1
T 450 475 500 525 550 450 475 500 525 550 450 475 500 525 0 % TRBONT/A:1iplD50=10pge UTHRE

Emission wavelength (nm)
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BoTest A/JEZAWERBRDT—4

470 nm (CFP) & 526 nm (FRET (YFP) DEEBE. &KL Uratio (Em 526/Em 470) DFREHZE1L

YFP / CFP
ATV ER SR
none 0.53 i.p.LD50/well 268ipLDsoiwell  EM 526/ EM470DLL
CFP FRET ratio CFP FRET ratio CFP FRET ratio
Oh 3.92 8.36 2.14 Oh 5.22 11.16 214 Oh 8.91 18.82 2.11
1h 3.99 8.14 2.04 1h 5.34 10.88 2.04 1h 5.89 12.16 2.06
2h 4.08 7.93 1.94 2h 5.06 11.09 2.19 2h 6.08 11.83 1.95
4 h 3.80 7.94 2.09 4h 5.46 11.19 2.05 4h 6.21 11.91 1.92
8h 3.87 7.97 2.06 8h 5.54 11.06 2.00 8h 6.80 10.14 1.49
16 h 3.79 8.20 217 16 h 5.53 10.24 1.85 16 h 7.48 9.13 1.22
I: 16+2 h 3.51 7.47 213 16+2 h 5.31 9.42 1.77 16+2 h 7.28 7.86 1.08
: 16+4 h 3.40 7.57 2.23 16+4 h 5.58 9.69 1.74 16+4 h 7.61 8.14 1.07

x =R (25°C) T16HfEA v FaX—KUfcdh &, 30°CTEMA VY FaR—2 3 V&7 > I,

ratio (Em526/Em470) DIFEEHNZE(

R/T (25°C) T I 30°CTEMA Y FaR—h
25 . 1YFaR—h | (#2h, H4hTHE, AV FaN—F—HSIOH L BRI EERE)
I

|
1
: 0.53 i.p.LD50/well =0.35 pM
|
|
|

n
o

FERIBONT/A : 1ipLD50 = 10 pg& L THaE

ratio
(Em 526/Em 470)
o

2.68 i.p.LD50/well = 1.4 pm

—_
o

©
o

4 8. 12 16 20
Incubation time (h)

- 25°C - 16 & Tlk. AREBERE R 2.68 i.p.LDso/well (9 1.4 pMiEY) A
BRHAEERE > Tco (BhSEEESED)
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RflE s h
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=
®xE |+ |+ |+ |+ |+ |+ |+ |+ =-|=-|=-]|= HES
== —_ — —_ — —_ —_ — H
ARIER + |+t ]t + 2.68 i.p.LD50
—_ —_ —_ —_ —_ —_ —_ JEH
cOmplete + + | + + + X5
—— — —_ — —_ —_ —_ —_
hE + |+ + | + + 0.01 1U
L=+ nEREH5NUHERT h
AYFaR—kUbDZMRT
| 30°CTAYFar—k
==Y AN = [ =]
| RERICEYAIE (Ex. 434nm, Em 450-550)
REE% 6
1 2 3 4 na% 5
24 CFP FRET YFP 24 24 o4 - 24 - 24
(470 nm) (526 nm) |
550 ! ! 20 20 20 20 1 20
©
s ] 16
"516 16 16 16 16
%12 12 12 4 12 4 12 12-‘
8 8 | 8
g 8- 8 s o
T ] 4] 4
§ 4 4 4 4 0
= . . . , 0 . . . : 0 . . . : 0 . . . ' 0 . . - g
0450 475 500 525 550 450 475 500 525 550 450 475 500 525 550 450 475 500 525 550 450 475 500 525 550 450 475 500 525 550
Emission wavelength (nm) Emission wavelength (nm) Emission wavelength (nm) Emission wavelength (nm) Emission wavelength (nm) Emission wavelength (nm)
7 8 E ]
hER 9 10 11 REE 12 e
24 24 1 24 24 24 24
20 1 20 1 20 20 4 20 20 4
16 1 16 1 16 16 16 16
12 12 - 12 12 - 12 - 12 -
8 1 8 1 8 8 8 8
4 4 4 4 4 4
0 . . . . 0 R ———— - 0 - 0 0
450 475 500 525 550 450 475 500 525 550 450 475 500 525 550 450 475 500 525 550 450 475 500 525 550 450 475 500 525 550

Emission wavelength (nm)

Emission wavelength (nm)

Emission wavelength (nm)
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Emission wavelength (nm)

Emission wavelength (nm)

- RAEE
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1h
2h
4h

——38h
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ratio (Em526/Em470) D#RRFZE1L,

1

-
[$)]

ratio
(Em 526/Em 470)
[, o

0 4 8 12 16 20
Incubation time (h)

o
o

00 N N N N ,

0 4 8 12 16 20
Incubation time (h)

25

20

05

00

2

0 4 8 12 16 20
Incubation time (h)

6
25
20
15
10
05
00

0 4 8 12 16 20
Incubation time (h)

3

219
2.08

1.12

0O 4 8 12 16 20
Incubation time (h)

7 nER

0 4 8 12 16 20
Incubation time (h)

25

20

15

10

05

00

4

0

8

0

nER

4 8 12 16 20
Incubation time (h)

lcOmplete] [ #1%% |
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BoTest B/D/F/G % F¢

100 pL/well

1x Buffe (B@IC{IE)
5x cOmplete(ZAFT7—E+1 > EY—hHTUF)L, EDTAZ ) —)

5mMDTT

BRIFERER (nhone, 15.2, 1,520 i.p.LD50/well)
BoTest reporter (E&)
20% viv  [0.2%tZF > hIPBS (pH7.4) ]

| 30°C A ¥FarR—hk
| REICRICAE (~13EMH)

WSRO T—%

/:*J\}g— -

BoTest A/E : ARUEEZESZ = & D
PPLD

none
N =PAN
—_ 24 4 Oh =/sQ3
-] 2h
8 20 4h
> 6 h
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@ ] ~ 12h
S \ ——24nh  _
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p 48h _¢
- N ——72nh 58
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