Cell Science Inc. (CSI) Product Information Sheet

Ciguatoxin1B ELISA Kit

“CTX-ELISA™1B” Operation Manual

CSl, Code No. 8100
Wako, Code No. 382-14341

This kit contains sufficient reagents for 2 x 96 determinations.

Code Components Quantity
8111 | Plate Wash Buffer x20 conc, W-1 1 x50 mL
8112 | STD/Sample Diluent, D-1 1 x50 mL
8113 | Anti-CTX1B-ALP Diluent, D-2 1 x50 mL
8114 | ALP Substrate Solution (pNPP), R-1 1 x50 mL
8115 | ELISA Assay Plate CTX1B 2 x 96 well
8116 | Anti-CTX1B-ALP 1 x 250 pL
8117 | CTX-1B STD 5 ng/mL 1 x 100 pL

-- Adhesive plastic sheet 6 sheet

-- Operation manual 1

Storage : Keep in the refrigerator (2~8°C) promptly upon receipt, do not store in freezer.
Expiration date : Indicated on the box.

*'The standard solution of Ciguatoxin1B “CTX1B STD 5 ng/ml” was prepared using synthetic
CTX1B chemically synthesized by M. Hirama et al. The concentration of CTX1B in the “CTX1B
STD 5 ng/ml” standard was calibrated using a standard curve based on ELISA measurements
of natural CTX1B performed and quantified by T. Kato and T. Yasumoto. Standard curves of
natural and synthetic CTX1B are provided at the end of this manual.

* Please read this operation manual thoroughly before use and check that the
attached reagents match the above accessory list.
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RESEARCH USE ONLY, NOT FOR FOOD INSPECTION AND CLINICAL DIAGNOSTIC USE.
Manufacture: Cell Science Inc. (CSl); 82-16 Imozawa-Gongenmoriyama, Aoba-ku, sendai, 989-3212, JAPAN CSI
Supplier: FUJIFILM Wako Pure Chemical Co.; 1-2 Doshomachi 3-Chome, Chuo-ku, Osaka 540-6605, JAPAN

www.cellscience.co.jp




Cell Science Inc. (CSI) Product Information Sheet

1. INTRODUCTION
In areas surrounded by subtropical and tropical coral reefs, more than 50,000 people in a year

suffer from Ciguatera food poisoning (CFP). This CFP had been reported from Great Navigation
Age of the 16th from the 17th century, but the cause of it was unknown until late years. But the
causative organism, a species of “Dinoflagellate Gambierdiscus Toxicus”, was elucidated by Dr.
Yasumoto at 1977 year. Afterwards, various studies of the ciguatera seafood poisoning, so
called Ciguatoxins (CTXs), were performed by many researchers, and the result more than 20
congeners toxins were discovered all over the world.

Recently, Dr. Hirama and coworkers of Tohoku University in Japan chemically synthesized
four congeners of CTX (CTX3C, CTX1B, 51-hydroxy-CTX3C, and 54-deoxy-CTX1B), which are
mainly present in the Pacific Ocean. Subsequently, using synthetic hapten-KLH conjugates as
antigens, Dr. Tsumuraya produced several kinds of monoclonal antibodies (mAb) that strongly
bind to the right side and the left side of CTX molecules, and they successfully developed a
highly sensitive immunochemical detection method (SANDWICH ELISA).

Based on these researches, a new ELISA kit “CTX-ELISA™1B” that detectable CTX1B and
54-deoxyCTX1B at the concentration range from 0.2 to 0.0005 ppb was deveroped, and
commercialized as a first product in the world. Since the detection sensitivity is much superior to
the FDA guidance level of 0.01 ppb, these kits will be useful not only for prevention of CFP but

also for the epidemiological and physiological studies.

Right wing Ab

Left wing Ab

2. PRINCIPLE OF THE ASSAY

The "CTX-ELISA™1B" kit (Code number: 8100) is an in vitro enzyme-linked immunosorbent

assay for the quantitative measurement of ciguatoxin1B (CTX1B) and 54-deoxyCTX1B in fish

flesh, serum, plasma, etc. This kit contains sufficient reagents for 2 x 96 determinations.

Operation flow

1. Prepare washing buffer, test sample and CTX1B standard solution as directed.
y
2. Add 100 uL of test sample, CTX1B standard solution, and D-1 to each well.
Incubate for 30 min at 37°C.
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Y
3. Aspirate and wash 3 times with 200 pL/well of washing buffer.

U
4. Make anti-CTX1B-ALP solution as directed.

U
5. Add 100 pL of anti-CTX1B-ALP solution to each well and Incubate for 30 min at 37°C.

U
6. Aspirate and wash 3 times with 200 pL/well of washing buffer.

7. Add 100~200 pL of R-1 or a commercially available ALP fluorescent substrate solution to each
well and incubate for 30 to 45 min at 37°C.

Y

8. Measure A4os and Asgp (Or Fl using a fluorescence micro-plate reader).

3. PRECAUTIONS

* RESEARCH USE ONLY, NOT FOR FOOD INSPECTION AND CLINICAL DIAGNOSTIC
USE.

« Store the kit in the refrigerator (2~8°C) promptly upon receipt and do not store in freezer.

* This kit should not be used past the expiration date indicated on the box.

+ Detection kit is restricted only to the investigation of CTX1B and 54-deoxyCTX1B and can’t
detect CTX3C congeners.

* Do not expose reagents to excessive heat or light during storage and incubation.

* The reagents W-1, D-1 and D-2 contain surfactant, therefore strong stirring will generate
persistent foam which is interfere with measurement, please stir slowly and gently.

* Reagents may contain antibiotics and antiseptics. Wear gloves while running the assay to
avoid contact with sample and reagents. Please follow the appropriate disposal procedure

established in each country or region.

4. STORAGE CONDITIONS

* Storage conditions for each part after opening are as follows, please observe this condition

Parts Store condition
ELISA Assay Plate CTX-1B Refrigerator (2~8°C)
Anti-CTX1B-ALP, 250 pl/vial Refrigerator (2~8°C)
T CTX1B STD 5ng/mL, 100 pl/vial Refrigerator (2~8°C)
Plate Wash Buffer x20 Conc. W-1 Room temp.
STD/Sample diluent, D-1 Room temp.
Anti-CTX1B-ALP diluent, D-2 Room temp.
ALP Substrate Solution, R-1 (pNPP) Refrigerator (2~8°C)
Adhesive plastic sheet Room temp.
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5. OTHER SUPPLIES REQUIRED

Micro-plate reader capable of measuring absorbance (A) at 405 nm and 490 nm. If a 490nm
filter is not available, measurement at only A4os may be useful.

Multichannel 6 or 12 channel dispenser with disposable plastic tips to deliver 100-200 pL.

+ Single channel precision pipettes with disposable tip to dispense 10-1,000 L.
Glass test tubes or vials for preparing CTX1B standard solutions and test sample solutions.
Glass or plastic 1 litter bottle for preparing washing buffer.

Disposable reagent reservoir tray to dispense washing buffer, Anti-CTX1B-ALP solution, and
R-1 with Multichannel Dispenser

Ultrapure water.

- Acetone, Chemical grade, for extract CTX1B from fish flesh.
Dimethyl sulfoxide (DMSO), chemical grade, for preparing the sample solution.

+ Automated microplate washer, if available.
Linear or logarithmic graph paper, or a computer with statistical analysis software for ELISA
data.
The following additional reagents and equipment are required for more sensitive assays.
“AttoPhos”AP Fluorescence Substrate System; Cat. #51000, Promega, Fitchburg, WI, USA”

or "QuantiFluo™ Alkaline Phosphatase Assay Kit; Cat. #QFAP-100, Bioassay Systems,
Hayward, CA, USA” as fluorescent substrate, and Fluorescent Micro-plate Reader.

6. REAGENTS PREPARATION

*Bring all reagents to room temperature before use.

D Washing buffer

Transfer the entire contents of W-1 (50 mL) to the 1 L bottle. Dilute W-1 to a final volume of 1 L
with ultrapure water and mix thoroughly.

*The diluted washing buffer solution must be kept at room temperature before use.

*Do not use the washing buffer if it becomes turbid or precipitates are observed during

storage.

@ Anti-CTX1B-ALP solution

*Do not prepare more diluted “anti-CTX1B-ALP” solution than necessary.
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*Use 15 mL plastic test tube to prepare the solution.
Dilute “anti-CTX1B-ALP” with D-2 as indicated below just before use and use the solution
as quickly as possible. The remaining “anti-CTX1B-ALP” should be stored in a
refrigerator.
Colorimetric assay. Dilute 100 fold

Fluorometric assay. Dilute 200~400 fold

® CTX1B standard solution

Pipette 960 uL of D-1 into one glass test tube or vial and 500 pL of D-1 into 7 glass test tubes
or glass vials. Remove 40 pL of “CTX1B STD 5 ng/ml” and add to the first tube containing
960 mL of D-1 to make a 200 pg/mL solution of CTX1B STD. Transfer half (500 pL) of this
solution into the second tube and mix well before the next transfer. Next, 200~1.5 pg/mL
standard solutions are prepared by serial 2-fold dilutions. These diluted solutions should be
used within 30 minutes of preparation. The remaining D-1 can be used as the zero standard
(0 pg/mL).

The rest of “CTX1B STD 5 ng/ml” should be kept in refrigerator.

40uL

500uL 500pL 500uL  500uL 500uL 500uL 500uL

CTX1B STD 500 L D-1
100 ulL, 5 ng/mL
Vial No. 1 2 3 4 5 6 7 8

Conc. pg/mL | 200 100 50 25 12.5 6.25 3.12 1.56

7. PREPARATION OF TEST SAMPLE

7-1. Fish flesh extracts
*This is a proposed method and users may develop a better extraction procedure.

D Transfer 1 g of fish flesh into a glass test tube, add 5 mL of acetone, then mince finely using

an ultra-sonic vibrator, glass homogenizer, etc.
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@ Centrifuge at 20,000xg for 10 min at 4°C, collect the supernatant using a pipette, transfer to
an evaporation glass tube, then remove the acetone and water by evaporation in a vacuum
or by air-blow drying.

(® Add 1 mL of DMSO to the residue and dissolve by stirring.

@ Centrifuge and collect the supernatant into a glass test tube or vial and store in a refrigerator

as a test sample until use.
(® This DMSO extract should be diluted more than 20-fold with D-1 just before the assay.
7-2. Blood preparation
* Wear protective gloves, mask and eyeglasses when handling human blood.

(D Collect 2 to 5 mL of blood without anti-coagulant from a patient or a fish, place in a glass

centrifuge tube, and let it stand overnight in a refrigerator.

@ Centrifuge at 1,500xg for 10 minutes at room temperature, transfer the whole supernatant

(serum fraction) into a new glass tube, and use it as a test sample.

8. ASSAY PROCEDURE

* Warm all reagents at room temperature just before use.

* It is recommended that 3 wells be used to measure each test sample, standard solution and
zero standard.

* Be careful not to disconnect the strip-wells from the microplate frame when removing the

adhesive sheet and discard the liquid in the well.

| CTX1B/STD | | Test sample -1 | | Test sample -6 | | Test sample -2 |
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Negative Control | | Test sample -3 | | Test sample -4 | | Test sample -5 |
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8-1. Colorimetric assay

(O Prepare Washing Buffer, CTX1B standard solution and Test samples as described

section 6 and 7.

@ Take out the ELISA Assay Plate from the aluminum pouch, and remove excess strip-wells
from the micro-plate frame, then return them into the aluminum pouch and reseal it, and

store in the refrigerator.

(® Add 100 pL of CTX1B standard solution, test sample and D-1 as zero standard, in each
defined well. It is recommended to use 3 wells for each concentration of standard solution
and test sample. See the figure below.

@ Cover with the adhesive plastic sheet provided, and incubate for 30 minutes at room
temperature or in 37°C incubator.

® Remove the adhesive plastic sheet carefully, and discard the buffer in all wells by aspirating
or decanting.

® Plate washing:
a. Add 200 pL of washing buffer in each well using multichannel dispenser.
b. Wash all wells by shaking with plate mixer.
c. Discard the buffer in all wells by aspirating or decanting.
d. Turn over the plate on a clean paper towel and tap the plate to blot the remaining buffer.
e. Repeat the above procedures three times.
(@ Add 100 pL of diluted Anti-CTX1B-ALP solution into each well using multichannel dispenser,
cover with adhesive plastic sheet, and incubate for 30 minutes at room temperature or 37°C.
Repeat the above washing procedure ®
@ Add 100-200 pL of R-1 in each well using multichannel dispenser, and incubate for 30 to 45

minutes at 37°C. * If air bubbles remain in the wells, erase the bubbles by air blowing or by

plate centrifuge, before measurement.

Measure the absorbance (A) of each well at A 405 nm and 490 nm using a micro-plate
reader. Subtract A4gp from A4ps to correct for optical imperfections in the micro-plate. Only

Auos is also useful, if Asgo is not available.

8-2. Highly sensitive fluorometric assay

(D Follow the above procedures 1)~(®).
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@ Then, add 100 yL of ALP substrate solution written below, and measure the fluorescence
intensity (FI).
* Usable fluorescent reagents:

“AttoPhos”AP Fluorescence Substrate System” Cat. #S1000, Promega;

“QuantiFluo™ Alkaline Phosphatase Assay Kit” Cat. #QFAP-100, Bioassay Systems.

@ All assay procedure should be performs according to technical bulletin of each substrate Kit.

9. CALCULATION OF RESULTS

Average the absorbance (A) (or the fluorescence intensities (Fl)) of the standard solutions,
from which subtract the averaged A (or Fl) of the zero standard. Plot the corrected A (or Fl) on
the Y-axis against the concentration (pg/mL) of CTX1B on the X-axis of the graph paper, and
draw the best-fit straight line as the standard curve. The concentration of the sample (CTX1B)
can be determined from the X-axis by interpolation of A (or Fl) on the Y-axis. If the sample was
diluted, multiply the obtained interpolated value by the dilution factor to calculate amount of
CTX1B in the sample.

If the A (or FI) values of a sample are higher than the highest value of the standard, try again
after appropriately diluted with D-1.

The optimal standard curve can be obtained by statistical analysis using computer and the

software for ELISA to give the concentration of the sample automatically.

10. TECHNICAL HINTS

Glass vessels should be used in all processes. Do not use plastic test tubes or vials to
prepare and to store the CTX1B Standard solution and the test sample. Disposable plastic tip

is usable only for short time.
For dilution of Anti-CTX1B-ALP, please use plastic test tube.

When take out R-1 solution from the bottle, pour directly into test tube or measuring cylinder
without using pipette. It can not be used when the color of the solution shows a strong yellow.

When adding standard solutions or test samples to the ELISA assay plate, please add in

order from the lower concentration to the higher concentration.

To avoid cross-contamination, pipettes and dispensing pipette tips should be carefully
replaced. Separate reservoirs be used for each reagent.

CTX1B Standard solution and test samples must be transferred to the plate well within 30
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minutes after preparation.
Use a new adhesive plate cover for every incubation step.

If the test sample solution contains organic solvents more than 10%, the antigen-antibody
reaction is suppressed. Therefore, their concentration should be reduced below 5% by
dilution with D-1.

If the test sample solution becomes turbid possibly due to contamination of lipid when diluted
with D-1, the lipid should be removed by high-speed centrifugation since it might disturb the

antigen-antibody reaction.
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12. COMPARISION BETWEEN THE CALIBRATION CURVES OF NATURAL
AND SYNTHETIC CTX1B

1.4 O Natural CTX1B @ Synthetic CTX1B

There are no difference in reactivity

12
between the natural and the synthetic

y=0.0117x

1.0 R = 0.99612 CTX1B.
£ _ . .
c 08 " Caution: These data are provided for
3 demonstration only. A standard curve
0.6 should be generated for each assay.
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13. TYPICAL STANDARD CURVES FOR COLORIMETRIC AND
FLUOROMETRIC ASSAY

. “ ® . .
Fluorometric assay by “AttoPhos"AP Colorimetric assay by R-1 (pNPP)
Fluorescence Substrate System”
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1. Detection limit of Colorietric assay and Fluorometric procedures are about 5pg/ml (0.005
ppb) and 0.5pg/ml (0.0005 ppb), respectively.
2. The Fluorometric assay was 10 times higher than the Colorimetric method, and its

performance greatly exceeded the FDA guidance of 0.01ppb.
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14. PERFORMANCE CHARACTERISTICS

Sensitivity: <3pg/ml
Detection limits were determined by repeated measurements of negative control (0 pg) and
standards.

Assay Range: 5 to 200 pg / mL by Colorimetric assay, 0.5 to 100 pg / mL by Fluorometric assay.

Specificity: This ELISA kit can detect ciguatoxin1B and 54-deoxyCTX1B, but not cross-react
with other ciguatoxins.

Reproducibility: CV value <15%
The coefficient of variation (CV%) of the measured value when repeatedly measuring standard
antigens of three concentrations.

Calibration of “CTX1B STD 5 ng/ml”: Concentration of CTX1B in "CTX1B STD 5 ng/ml"
preparation was calibrated using natural CTX1B whose concentration was determined by T.
Kato and T. Yasumoto et al. as a standard.

* “CTEX-ELISA™” is a trademark of Cell Science Inc., JAPAN. “AttoPhos®AP” is a registered
trademark of Promega, USA. "QuantiFluo™” is a trademark of Bioassay Systems, USA.
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AEXRET=a27I)L

FCTX-ELISA™IB) #R{ESHEAE

CSI M %& : 8100
Wako A% : 382-14341

AEY MIFE2x96 RIADREICHALBEUTOREENEENE T,

R HE/ME (REELTH) M=
8111 | x20 L — +#%&%:% W-1 (Plate Wash Buffer x20 Conc., W-1) 1 x50 mL
8112 | ¥ F %, D-1 (STD/Sample Diluent, D-1) 1 x50 mL
8113 | EZH A FIR&E, D-2 (Anti-CTX1B-ALP Diluent, D-2) 1 x50 mL
8114 | tbfaiBIE A ALP &£8E 5%, R-1 (ALP Substrate Solution, R-1 (pNPP)) | 1 x50 mL
8115 | fiiAE+HIE~<4 - O T L — bk (ELISA Assay Plate, GTX1B) 2

8116 | ZIL A 7+ R T 73 —E1Z#E A  (Anti-CTX1B-ALP) 1x250 pL
8117 | CTX1B #B##1/m™*'5 ng/mL (CTX-1B STD 5 ng/mL, 100 uL ) 1x100 pL
- HEIA D TL—Fo—)L 6 #&

— BHMmAE (&) 1#

RESHG: HARZTMYRTEAETEOHIZ 2~8CIZRE
BEMHAR - FEAmEICEEH

ETCTXIB BEMRICIIRILERFLELE THEBBEIISIREIALERICARFI V1B 2(E
ALTWET, CORERADRER., REXFELEEHR IaEL I VRMRSWERAE Y
ATZHCIXIBERZUA—FELT, KELISA*®y FTRIEL-EEHRZAVTRELTS
YEI,

BRRURAE CTXIB DIRERDLEBAREIAT 27 ILOKRICEHELF L1

* CHEAMICCOBRERZ1TLZER GEH,. TROHAEXENLEABRERV A ME—HLTY
5 EECHRBT S,
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= R
YRR T O S 16
2. BIEAEDEEE - 16
3. (HEI LML - v 17
b £y MEIBEEARIESME o 17
5. ZOMATEASRIEE AT - 18
6. SRBEIFDIPEITTIE - oo 18
7. BB OIEL 19
8. SHITETENE - 20
0. BIEHREMNSSHBDEE - 21
10, FEMTHIE S/ R oo v e 29
T1UBEITHR - oo 23
12. R UFRE CTXIB MIBSEILLEE - oo 24
13. b E EHNBTEFZDREMAREBE - 24
T4, BEVEEERAR 25

* KEGBAE CTHERAT 5 EMR:E
FILAY I RT7E—+E: AP, OHTF75F: CIX. BRHEERZEAEE Enzyme-Linked
ImmunoSorbent Assay) : ELISA
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1.IEZCLHI
BERFOLATOMMEICEEN B TIE, —FEMICS BAULEDOANLZRN T AT EFEIENRS.,
HSIELEANEIZESPBFEICELATHWWEYT, COFFIT16~17T HIEOKRBERAMNSHRESINAT

WELEDA, TORAVERFREF THESNTLEREATL,

LMoL, 1976 FICZEDRALGLIBERZEET HDIL, BHEEE Dinoflagellate) Gambierdiscus
toxicus THY . BMEHEICKYERANOCHABRANEBHE SN D LA REXRZOZTTEFELICKY
BAoMIZENFE LIz, FBIZ, 1989 FIZKTBIELSE. 4 FoDFVDVYARNS 0.35 mg DA XD
> (CTX1B) ZHBEL. ILZBEZRELEL, TOE, TRFLOLlewisiFEoZ < DOHAREICK
2T, 0fULEDYH XL URKEK (CTXs) OBENRESNATVET,

HE, RERZOFERMEBELOYVIL—TH, EITKFEEICHTT S 478D CTX #5 (CTX3C, CTXI1B,
51-hydroxyCTX3C, 54-deoxyCTX1B) DIEFEMITHE L. TDOAIERICHILEL-, ELTHED
HRAPAEETHAHIKRBRMFIKRELE FASRELEIEHL CIX EOMAEBEZRRS L THEED
B O0—2 4k mAb) DREICERIILE LT,

INLDHMEITEDINT, 0.2~0.0005ppb DIELVEEEF T CTXIB & 54-deoxyCTX1B Z#&H TE %
#HLULVELISA £ + TCTX-ELISA™B) ZBAF L. HATHNOTHALBLELZ, ¥y FORERE
EILFDANED-IRBEETHS “0.01ppb” KYIXBENIZBRTWVDH. SHTSBHEDFHE
TTHL, ERNB L VEELMAEICLERATT .

2. AEAEDME
COBEEXY ML CTXIB DEMEARICHEET HE/ VO0—F Lk 2 BEZRAV-EENERE
BREMNEZ (ELISA) ZRALTVWEY., AERERELIUTOLEEYTY,
O 7407 L— bREICEESE-ERORATEHNORRZHELET,
@ HELERRICAP ZEH L ALK EREESEET,
@ AP DRBEEF-IHAEEZMZ . MEDEICLE L THE L ALP EBERNKTEEZ
REMEFEHRAMEICERLETS.
@ HBEFLEHXOBREEZIAI7OTL— M) —F—TEAIL. BELLFET,
G BENRTRERZEZFEAL. AEAMORAEFLEHABREBZTICHHPOCTXIBOEHE
ZEELEYS,
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124 FIIE
1, . RERMEETEYICERT
2 CTXIBEE#(%. BEHH. IS5 7HDOD-1 2inAEBIE~Y,A 20T L— FIZ 100 pL F¥2495F
H 3TCE T (2R T 30 534 &k 1 A— |

3. TL—FDFEHERT. E9TILE200 L DT L— FESEETIEES

y

4 ALP ZEEMABREHETAEY ICHFINL, £V ITLIC100 UL $¥2ME S
JICERIEERTIO DA oFar—+|
5. 7L— FDKERT. %ry:t)wa:—[jzoo LD T L— bE#&RT3E®ES
6.R-1 & I)LIZ200 L ¥2MZ %
(BREHARLBEOSEEIEEETY FOHBAZTICHSTTILY
U 37°CT 30~45 A v FaR— |

7 GAIEIRE 405nm, ERE 490mm 2ty L4 TL— ) —F—TRAEZBE
(HAAEEDHZRIIFERI HIEEICELETHARREMERRZEY FLTTSY)

. EREDIE

AAIHRARETY. EROBRERVERREICEIFERATEZEA,

AExy bZZITRYRETELETEONCABEICANTT S, UEREIIHEETT,

BREXY FOFAEICKRTLUERBRETICTEARAT S,

COF Y MECTXIBRUZDRKEARDREFERTHY . TOMD CIXBEIRHTEEEA,

ALy FMEFNLIREHEZREITIREBVAEZHTTEHAEEOEERFRHELETFYTS

LY,

* A%y FOREW-1,D-1,D-2 [TEFRAEEHFINEFENTVET . RBHT 5 L EFHREDEAHR
HELRAERENRECBIRAIZAY T, BHFEOHICTHOTTSLY,

¥ TATLORFHICEIREFORERVNEENTVET . FATIEEEFR. TR REXRE
EEERAL THERANCHEHICEEMIAGORIEELTT S,

* REMORZLEFECHE., BEATEDON=AERIZE L TT S,

T S R S

4. %y PIBERRDRESEHE
xFRAMOEXY FEBICANW-FEFEF2~8CTAHABRELTTEVW. AEREFERLTEEEA,
FAHEEITROREZHGICHLTTSL,
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HE/MH (REL) REEH

x20 7 L— R -1 (Plate Wash Buffer x20 conc. W-1) R/ 2R
FREIERRRE

¥ AR D-1 (STD/Sample Diluent, D-1) Al/=E
ZH AR, D2 (Anti-CTX1B-ALP Diluent, D-2) A/=8
Lt RIE B ALP 2 E 5%, R-1 (ALP Substrate Solution, R-1 (pNPP)) | &/ EiSEE
huiAEMEI{E~ 4 07T L— b+ (ELISA Assay Plate, CTX1B) A
TILAY 74 RT 75 —EFH K, (Anti-CTX1B-ALP) A R
CTX1B #ZE#EHE ™ *5 ng/mL, (CTX-1B STD 5 ng/mL, 100 pL) AR/ RS
HERA40TL—FrP—
BHHmAE (EX)

5. ZDMMMELHAE -H#M
1. 9487 L—hY—4— KK 405nm KU 490nm ) 2 REMNHRETE 5. FER 490nm A% E
TERWNMZEF 405mm I THREEZAY 9,

2. 100~200 L Z53FTEHFIMETF Vv TE/MATH 6 FEX 12 F Y O RILDIILFF ¥ RIS
FE&R. RU10~1,000 L 22T HEMETCF Y TEFERATHIA I/ 0ERY b
CTXIBERERDER R UVRERAMARAOHT S RBAREELXNNI1TIL
EEBREBAOASRABFELETZIAFYIED T LI
R, ALPZFIMABR. R-1 20T 2 -ODEIMET Y HF—/1N—

K - FEK
EZEITL—FDT7EFDRUDAFILALIT A FSF (DNSO)

BERERE., RED A4S —F0ORRMEAKM
e 0 73 B A
10. BB /07 L— MESREE (BCTHLRLY
"N =487 L—F2xH—

12 HBFELIIZES S TRBELFELISARAY I b9 7—0Off WV cavEa—%—
13. SREHNBTDEE. UTOAP HAREEXY FRURXLIAI)TL— ) —FHRBETT,

(@ AttoPhos®AP Fluorescence Substrate System; Cat. #S1000, Promega, WI USA

@ QuantiFluo™ Alkaline Phosphatase Assay Kit; Cat. #QFAP-100, Bioassay Systems, CA USA

© © N o o B~ W

6. AEBORRNAE
* ETCOHEBFIERAICERICELTTELY,
*BRENMRERDEHCRERAMOFRRINEZERT 556, ISRHORREFINATILOERE
HEBELET. T5RAFYIBREOXDREZETSELAREEAHY FT ., FRMLALAHOERER
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REIXA9OTL—FMIEATREODOEMETCTSAF I Fy L ERMICRY ERERET.
O TL—tEkEE: W-1 22 G0m) #1 L OEMETERICAK, BEAKBOmL ITMEZTEE 1L
ELTEHNCEEL, BROBEZLTERRFELTT L,
* REGICERTELZRYNBELLZEEEERLAZVTTIL,
@ ALP iZEn KRR -
¥ 5L DTS AFvIRBEEXE L. ARBEIETI 78T L— M1 &Y 1Tl ZBRE LT,
DBELTHIRNEFZHELTTIL, BEICER LGN &,
ERAERC. ALP 23#RAZ D-2 TTEROREICFRLTT IV, AR LEBENKEIRETSE
FHA. BOMNCTHEAT I, Bof= ALPZHAKILABEICRELTT I,
LeEEDIEE 1/100, HAEAFEZDIHZE 1/200~400
@ CTXIBIRERDAR - FHEAIZITS &,
HHELEASABAREEEASANATURESKERLET D-1 25 LT.960uL 1K,
500 uL & TR LET (RBH), CTXIBIRERIE Sng/mL 2020824 TDERY bF v TZAE
(Tr=<4A4 2 BEXRyY FTEMIC4 ul ZEMYEY. 960 uL @ D-1 &LEE LT 200 pg/mL d CTX1B
ZEREERLET, 500 uL D D-1 #0ELIASRHABREF T/ 1 TILHRT 1/2 BREFHFRELT
L, 200~1.56 pg/mL DIREFRA CTXIBIRERREEH L ET . REFAD CTXIB F# R (CTX1B STD
5ng/ml) EEZFLTABBRELTTEL,

40uL
500uL 500uL 500uL  500pL 500uL 500uL 500uL

- ﬁ

1 4

C 3

N
960pL
CTX1B STD 500 uL D-1
100 uL, 5 ng/mL
Vial No. 1 2 3 4 5 6 1 8

Conc. pg/mL | 200 | 100 50 25 125 | 6.25 | 3.12 | 1.56

1. BREHSOHRH
T-1. P4 H & D 1E AL
* BB L-AERFEEMLAETYT., BAMHAERE CRET S
@ RETHRAZYYRY. 1 ¢ ZHELTETEBEREORES AV - L EOHEBRETHERAY
2HIRAMBRICAN. SMLDFTE LV EMARCBRTELET,
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@ 2ELEELSBAF1—TITAN 4°C, 20,000x g, 10 SRBLHELTEEREELHLLAS
ABRRIBLFET . RLEBICZEDHMAINALGETHRD ZEHITTTORRBIZERLET,

@ BERBEEFIIESREAAL>TT IV EZREEELET,

@ BBERNICESZBCI nLODNSO ZmMA. E<EBERHLTEREBEZBHBLET,

© DMSO A& EH S RABMBEDE(CH L 4°CT 20,000x g, 10 FRIBELDEL., EFEREFLVASIRE
#HIBLEEHAMHELFET., BEHAHBTAETS2ETHARERRFELTTEL,

1-2. 1 & &2 44 D 1 R

* REFR, YRV, RERFEFZFEALMRICEEMAGORISEELTTSL,

* ZEQEERSDEASREZHELES . HELSEIFRELTTF L,

@ nEEFHZEHLTMKE 2~5 nL IR, ASAHORLEITAN, ABEIC-HHELET.
@ 4°C. 1,500x g, 10 PEELDEE L TEFEREHF LLWASABRITBL. REFXBELET,

8. AIEFIRE
* ETOREMBEEANCERICELTTEL,
* RIA, BER, AATA TV PO—LVEEREIVINTHEBET DI LEHBELET,
¥ PEV—IIVEELNTEEPVIIINHADBREETCHEE, 4V BT L— FOBEERNMNRA M) v T
DILBHANGENESITTEFELTTFSELY,

8-1. kBXRIZCKHAEFIE

@ #k%H®&. CTXIBZER, BREAMZEZERLET,

@ MAEREIA /A TL—rETILIZMASBRYBL, FRALBEVRA M)y TIOTLETL—
NN LTILIRICANTABRELETD,

® HATIZIER L= CTXIB &R, REHAM. 2 AT+ T2V FO—)LADD-1 27478 TL— D
EVITNICI0UL TR ELFET AZERBEAHIBREICIVILEHBLET . THSE,

@ TL—FEBEETERE. fBROKHBES—ILTEE LTI CELZEERTIONSA vFa -+
LEY,

® ARy TITILDBENLANGENLSITEELTHEL—ILEZRAL, ETOIIILALERSIFE
FIFEEREELTCREES,

® FL—FYITILDMkERE
a VILFFYUORILDEREE., ETOIIIILIZ200uL DT L— FEEREEIAT S,
b. ¥4/ 07 L— MERBETERT S,
c. KEBREWSIREFTEREET S,
d TFL—FZRKEOLICHEIZREFOUVLICESMEMT, ROGEXEFRERETETST. OB~
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A9B8TL—rDA MY TITIARNOHANGENESITEELTTELY,
CHORTYTEIEBYRLET,

@ ALP 23k %E D-2 T1/100REICHFRL, FHUITILIZI100 uLFomMz. WHELTHES—LT
EZL T CELEERTIO DI Fa~—rLET,

®@TL—rIITILDOREREEETS,

Q@ YALFFroRIILERERANTR-1 289 IT)LIZ200 ul F¥2MMAEH L., 37°CT 30~45 51
UFAR—FLET, COBE. VILRITANEZS>TWEAEHEEEFSAVY—TREZREMITS, F
FIFETL— MELDEETEOLTEZELTT S,

48T L— ) —F—DOAFEKREZE 405nm, EKREZ 490nm LLEIZERFE L T, 30 2FE (L 45
DRICBRAEZAELET,

[coasmen | [wasna | [sEsss | [mawsw |

.‘%.‘;‘;;‘%E“AG @
J @ O
c|O O
o |O @
e|O e
FIO O

g ||| GO O

T3 | [pmpns | [mawee | [ sawes |

8-2. B BEAIC & HBBESH

D WEEICLDHEFIEHVOETRITLET.

@ ALPiBE#AE D-2 T 1/200~400 BEISHRL. &HITILIZ 1004l FOMA . HBip L THES —
FER T, STCERFERT0HA vE1R—FLET,

® HEBAICEBAEFIEG (TL— by TILORSRAE] £EBLTL— FEEBLET.

@ D ALP HMAEEFY FEEH L, TOEMBRPBIH > TRELTTEL,

0. MERENDEHEOHEH

FHRED CTXIBREREAMLEBREAMZATE L THELON 3 VIILORKE (HAERE) OFY
BEHEL. TOHEEBEIORATA T2 FO—ILOTFHRAE (HALRE) ZEL5E, EKORK
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FE (BAEE) ZEHLFES.

W (HARE) Z YHIC, CTXIBIREZ X#&E LT, CTXIBRERDREAMNRALE (HXEE) %
TS57RMBLEIZTOY FLTERSA U MIRBGRERRZFRLES . RESAMPOEFER. BRE
AHORAE (HARE) MoBREHREFEMALTCIXIBIRE X&) ICHELTRELEFT,

REGRERBIE, OV E2a—2—¢C ELISA BY I b0z 7—ZFAL THAITICEDTRET S
CEMNFEETY . T, RERMPOREZEINICHET S ELARICRYET,

FRLERERAMEZAE LGS, SoNEEZFRETHEL TREAMPICERA SN S CTXIB @
BHEZFAELEY,

REFAHMOEAEE (HAEE) N CIXIBREERODERAEEZ LR ->-1581F. REHAMZD-1 T
SHICHFRLTBEAET DRENDHY FT,

10. FTME > b

- CIXIBEEBRRUBRBRABOERICETIRAF Y IRBREONITIFERAET . I REDOEHF
EEOTTIV, EWMETERY bF vy JIXEHRBICRYEATETT .

- ALP EZBIMAOFERIETSRF v IHBREZFE>TT LY,

- R-1 OBMYHBLICEERY b2FEAET. BRYNMEHREEIHERBICEEIVTTIL,
MUHLE-BENEVWERZEL-GEEIFERATEEE A,

- CTXIBIRERCREAMZIA 78T L—MIFMT 5E. REQERVGEMNSIEFICHEML TS =
= A

- XAV BTL—FATOREFEZHCHEOICCIXIBEZERDFM, REABOFHM, BHEDH
MIZESERY FFYvTOREZAND U —N—BHFIEEEFIRBL TS,

- WL CTXIBAZER BREHM AWML ALP ZHRKBRTARZ 0 SLRNICERALTTEL,
c BOILADREBRDEFHEOARBFLDI=-DICA o F aR—bhEHES—ILETELZLTLESL,
- 5%ULEDAZ/ —ILPITR/ =)L, T L2 DNSO 2 EDKBEEEBEIIHERARIGEHEL
T, REJBICEFTFNLEGHBHIOBREN 5%RBICHLEBICHERERET S0 D-1 THRLT
Taly,

- AAVILERHPICEFENIBEEEIRGEHET HAMEENHY FT. REARLBE>TLS5HE
LBAT IEEEZEERDAHEBTHRELTTIL,

- R-1 22FBTL—bIIILOHRITEANHDEE. ZROREFFTELITEOABEKEERAL TE
EHLTTEL,

- FEDR-1 OROYICTHRD ALP HABRHARZRAVWS LS HICERECRENTREIZAY ET,
HABREAEDOFERAEEEA—HD—DIZaTILIZHL>TT LY,
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11. & XH

Ciguatera and its off-shoots-Chance encounters en route to a molecular structure. Scheuer, P. J.
Tetrahedron, 50, 3 (1994).

Structures and configurations of ciguatoxin from moray eel Gymnothorax javanicus and its |ikely precursor
from the dinoflagel late Gambierdiscus toxicus. Murata, MLegrand, A. M., Ishibashi, Y., Fukui, M., Yasumoto,
T.

J. Am. Chem. Soc. 112, 4380 (1990).

Marine toxins. Yasumoto, T., Murata, M. Chem. Rev. 93, 1897 (1993).

Structural elucidation of ciguatoxin congeners by fast—atom bombardment tandem mass spectroscopy. Yasumoto,
T., lgarashi, T., Legrand, A.-M., Cruchet, P., Chinain, M., Fujita, T., Naoki, H.
J. Am. Chem. Soc. 122, 4988 (2000).

The chemistry and biological function of natural marine toxins. Yasumoto, T.
Chem. Rec. 1, 228 (2001).

Total synthesis of ciguatoxin CTX3C. Hirama, M., Oishi, T., Uehara, H., Inoue, M., Maruyama, M., Oguri,
H., Satake, M.
Science, 294, 1904 (2001).

Synthesis-based approach toward direct sandwich immunoassay for ciguatoxin GTX3C.
Oguri, H., Hirama, M., Tsumuraya, T., Fujii, I., Maruyama, M., Uehara, H., Nagumo, Y.
J. Am. Chem. Soc. 125, 7608 (2003).

Total synthesis of ciguatoxin and 51-hydroxyCGTX3C. Inoue, M., Miyazaki, K., Ishihara, Y., Tatami, A.,
Ohnuma, Y., Kawada, Y., Komano, K., Yamashita, S., Lee, N., Hirama, M.
J. Am. Chem. Soc. 128, 9352 (2006).

Production of monoclonal antibodies for sandwich immunoassay detection of Pacific ciguatoxins. Tsumuraya,
T., Fujii, I., Hirama, M.
Toxicon, 56, 797 (2010).

Ciguatera incidence and fish toxicity in Okinawa, Japan. Oshiro, N., Yogi, K., Asato, S., Sasaki, T.,
Tamanaha, K., Hirama, M., Yasumoto, T., Inafuku, Y.
Toxicon, 56, 656 (2010).

First toxin profile of ciguateric fish in Madeira Arquipelago (Europe). Otero, P., Perez, S., Alfonso,
A., Vale, C., Rodriguez, P., Gouveia, N. N., Gouveia, N., Delgado, J., Vale, P., Hirama, M., Ishihara,
Y., Molgo, J., Botana, L. M.
Anal. Chem. 82, 6032 (2010).

Detailed LC-MS/MS analysis of ciguatoxins revealing distinct regional and species characteristics in fish
and causative alga from the Pacific. Yogi, K., Oshiro, N., Inafuku, Y., Hirama, M., Yasumoto, T.
Anal. Chem. 83, 8886 (2011).

Development of amonoclonal antibody against the left wing of ciguatoxin CTX1B: Thiol strategy and detection
using a sandwich ELISA. Tsumuraya, T., Takeuchi, K., Yamashita, S., Fujii, 1., Hirama, M.
Toxicon, 60, 348 (2012).

Preparation of anti—ciguatoxin monoclonal antibodies using synthetic haptens: Sandwich ELISA detection
of ciguatoxins. Tsumuraya, T.,Fujii, I., Hirama, M. J ACAC. 97, 373 (2014).
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Practical route to the left wing of CTX1B and total syntheses of CTX1B and 54-deoxyCTX1B. Yamashita, S.,
Takeuchi, K., Koyama, T., Inoue, M., Hayashi, Y., Hirama, M.
Chem. Eur. J. 21, 2621 (2015).

Highly Sensitive and Practical Fluorescent Sandwich ELISA for Ciguatoxins. Tsumuraya, T., Sato, T.,

Hirama, M., Fujii, 1.,
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12. B UXRE CTXIB DBRERLE

14 ONatural CTX1B @ Synthetic CTX18 S8 . 10070, 3pg/il DEREDE KR UER CTXIB
12 % CTX-ELISAIB* v FTHIEL. RERZMEHLFE
y=0.0117x L7= °
1.0 RZ=0.99612 _ 2FEFED CTXIB M ELISA v Fr TORIGEIZE
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< 06
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CTX1B (pg/ml)
BREBRREEILLEENKS pg/ml. HIEAEAHLH 0.5 pg/mL T, HABEZRISLEED 10 {FDHKR

HEBRETH 2=, COBREFADEDDLATSENEERELEME “0.01 ppb” Z+HICLEISEHAE
BREZALTWAZLEETRLET,
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14. SEHRE

1, BIERSE: 3 pg/ml
BRUERFEEFI AT+ T2 bO—)L (Opg) RUBRERDOREHEICE >TREENELS,

2, BIEVIRE#EE : LK 5~200pg /mL. EILBITEE 0. 5~100pg/mL

3, HEM: ZOELISAFY FILHRFLUIBEFDOHEUSZZRETETET OV H XY
BMEFRIGLEEAS

4, BEME: #HRFAE VE<IS%
SEEORENRENRZRYRLAE L-LEDATEDOLEEFHES (CVh)

5, CTXIBEZ#MEDREERTE : AFv MIARM LA CIXIBEERFEDEEX, RILXZREHE %
TREIHASCIRBEINE-EEZFARAE AT SECIXIBIEZERZLEMBRE L TAHRELISAX Y T
RELFELT=,

“AttoPhos®AP” (ZXRE 7O A HHHDEZHEIETT,

“QuantiFluo™” [XXRENA AT vEA4 Y ATLUEDEETT,
“CTX-ELISA™ [ZBAE#M#XESH LI YA T U RADEEEIETT, BFTCTOFEATEILLELETS,
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