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[ Summary ]

Conotoxins are peptide toxins isolated from the venom of marine cone snails. They
are typically small disulfide-rich peptides containing 11-30 amino acid residues.
Because conotoxins are highly specific for ion channels and neurotransmitter receptors,
they are widely used as research tools in neuroscience and also considered as
promising therapeutic agents. In this review article, structure-activity relationships of
several conotoxins such as u-, o-, and A-conotoxins are described. Active site of p-
conotoxin GlIIA specific for muscle sodium channels was Arg13 and that of w-conotoxin
GVIA specific for neuronal N-type calcium channels was Tyr13. A-Conotoxins are a
group of conotoxins with novel disulfide pattern and this unique pattern is essential for
their biological activity.
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Fig.1 Targets of conotoxins at the neuromuscular junction.
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ECCNPACGRHYSC-nh:

-Gl

1
A-GMrVIA VCCGYKLCHOC

— i . 1|
u-GIIA RDCCTOOKKCKDRQCKOQRCCA-nH:

. : = | |
o-GVIA CKSOGSSCSOTSYNCCR-SCNOYTKRCY -nH:
o-MVIA CKGKGAKCSRLMYDCCTGSC-RSGK-C-n:
o-MVIIC CKGKGAPCRKTMYDCCSGSCGRRGK-C-n:
oTxVl CKQADEPCDVFSLDCCTGIC - - LGV-CMW

. : = |
TxVIA  WCKQSGEMCNLLDQNCCDGYCIVLVCT

; : — | |

xPVIA CRIONQKCFQHLDDCCSRKCNRFNKCV

Fig.2 Amino acid sequences of conotoxins. Except for O (Hyp), the
standard one-letter amino acid code is used.
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Fig.3 Inhibitory effects of u-conotoxin GlIIA analogs on the twitch
contraction of the rat diaphragm.” The dashed line shows the IC
value of the native toxin.

0000000000000 0000OD0 SSO0ooooooO
000000000SS0000000N00D0000n0noonoong
0000000000000 000D0000000 Argooon
gooooooboooobobooboooooooboobooooon
O00HypOOODOOOODOODOOOOOOOOOOOOOOO
00600000000D0D000D0ODOODDODOODOD
00000 HypOOODOODOOOOOODOOOOODOOOOOO
gobooooooboooobooooobboobooooooooboo



DOJ‘In News No.100(2001)

ONMROOODOOOODDOO0O0D0000w-GIADOODDOOODO
000000000000000000001300Arg0000
00D000000Fig. 4mMp-GIIIADOODDOO0O00000
00D00000Arg130Lys160Hyp170Arg190000000
00D00000D0000000000000HypsdHyp700
00000000000000000000000000000
000D000000D00000700001300 Argd Alad O
00000000000000000000000000000
00000D00000000000000000000000°%0
00000000000000000000000000000
00000500 Thro CysOOO0OO0D0000D00000000
000000000090

w-conotoxin GVIA

Fig.4 Structure-activity relation ships of conotoxins. Dark color indicates
the residues essential for the activity or folding.
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Fig.5 Inhibitory effects of w-conotoxin GVIA analogs on the binding of 2°I-
w-conotoxin GVIA to chick brain synaptic plasma membranes.™ The
dashed line shows the IC,; value of the native toxin.
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4-(1-Pyrene)butyric acid hydrazide (PBH)
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Chart.1 Procedure for the fluorescence derivatization of urinary dicarboxylic acids

Procedure

Urine (10-times diluted with DMSQO) 200 uL
40 % (V/V)Pyridine (DMSO) 100 uL
0.2 MWSC 100 uL
5 mM PBH (DMSO) 200 uL

Warm at 400 for 1 h
Reaction mixture

Dilute 10000 times with 50 % (v/v) THF ¢ Dilute 10 times with mobile phase
Fluorometric analysis (Ex 345 nm)0 O 0 0O 0 O O HPLC analysis (20 ulL)

HPLC conditions

Column: YMC-Pack ODS-AM (250 x 4.6 mm I.D., particle size 5 um, YMC)

Mobile phase: Aqueous 67 % (v/v) CH,CN
Flow rate: 1.0 mL/min
Fluorescence detection: Ex 345 nm, Em 475 nm

Structures

n Dicarboxylic acid Abbreviation
3 Glutaric acid G.A.

4 Adipic acid AA.

6 Suberic acid Sub.A.

8 Sebacic acid Seb.A.
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(B) Patient urine (10.7)

(A) Normal human urine (0.38)

Fluorescence intensity

Reagent blank

[ I T I 1
425 450 500 550 600

Wavelength (nm)

0 1. Fluorescence emission spectra obtained with the urine samples of(A)
normal human and (B) the patient of glutaric aciduria type O .
Concentrations in parentheses: umol abipic acid /mL urine.
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(A) A
A.A.(70)
Reagent dimer
3 Sub.A.(118)
c
o
& G.A.(226)
o
S
3 \/
[0
D % 8
_AJ"J\*.——NK\/\MA‘J\%_,,__,&__//\\___/ X 1
I T T T T 1
0 10 20 30 40 50

Time (min)
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4-(1-Pyrene)butyric acid chloride (PBC)

AA.(5224)
B) 4

o)

)

c

o)

73

O | Reagent blank| Sub-A.(872)

S

B G.A.(2082)

9

o

Q Seb.A.(2130)

/ Reagent dimer
x 1

Time (min)

0 2. Chromatograms obtained with the urine samples of (A) normal human and (B) the patient of glutaric aciduria type O .

Concentrations in parentheses: nmol/mL urine.
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Detector response

0
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0 3. Chromatogram obtained with the extract from polycarbonate baby-

Chart.2 Analysis of bisphenol A migrated from polycarbonate baby-bottle

Procedure

Extract from baby-bottle
1.0 uM Bisphenol F (I.S.)
1.0 M HCI

Load onto Oasis HLB (60 mg, waters)

Dry in vacuo

Elute with CH,CN (0.5 mL, 4 times)

100 mL

20 uL

1.0mL

Evaporate to dryness under N, stream

Residue
1.0 MK,CO,
2.5 mM PBC
Heat at 1000 for 30 min
Reaction mixture
Apply onto HPLC (20 ulL)

HPLC conditions

Column: TSKgel SuperOctyl (100 x 4.6 mm |.D., particle size 2 um, Tosoh)

Mobile phase: Aqueous 75 % (v/v) CH,CN

Flow rate: 1.0 mL/min

Fluorescence detection: Ex 345 nm, Em 475 nm

5uL

200 pL

Structures
0 Compound R Abbreviation
0 2,2-Bis(4-hydroxyphenyl)propane
O [Bisphenol A] CH, BPA
0 Bis(4-h henyl h
is(4-hydroxyphenyl)methane H BPE

O [Bisphenol F]

R R
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goooooo 1000000000 3000000000
1 0.002 0.001 < 0.001
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