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Abbreviations and Definitions 1 

ARE  Antioxidant Response Element 
AUG a partial rat α2U-Globlin promotor fragment 
DMSO  Dimethyl sulfoxide 
EC3.2 Interpolated concentration resulting in a 3.2 of nAA 
EDTA Ethylenediaminetetraacetic acid 
FBS Fetal Bovine Serum 
HiLIC High Luminescence Inducible Chemical 
nAA normalized Antioxidant response element (ARE)-mediated transcriptional Activity 
PC Positive Control 
PBS  Phosphate Buffered Saline 
RLU Relative Luminescence Units 
TK Thymidine Kinase 
VC Vehicle Control 

 2 

 3 
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1. Overview 1 

1.1. About α-Sens® 2 

α-Sens® is an assay system to evaluate the skin sensitization potential of chemicals by 3 

distinguishing skin-sensitizers or non-skin sensitizers. α-Sens® cell line was originally developed 4 

as “α-Sens (without ®)”, the multi-clone cell system of PHK 16-0b cell line (immortalized human 5 

keratinocyte by HPV16 virus genome) stably transfected with two reporter constructs using 6 

Lentiviral Vector System, Antioxidant response element (ARE) inducible Firefly luciferase gene 7 

for ARE response and Thymidine Kinase (TK) promoter-driven Renilla luciferase gene for cell 8 

viability measurement (Maeda et al., 2020). α-Sens was further improved by modifying the 9 

reporter gene construct and was established as a single clone cell system, “α-Sens® (with ®)”. 10 

The details of the modifications made in the α-Sens® are provided in Appendix A with 11 

comparison to the original multi-clone system. 12 

 13 

Fig.-1 Representative image of α-Sens® cell line 14 

Host cells of α-Sens®: Immortalized normal human keratinocyte PHK 16-0b (Catalogue#: JCRB0141) 15 
Medium for α-Sens®: Serum free medium is used throughout the assay procedures of α-Sens®. 16 
α-Sens® employs a dual- luciferase reporter system. 17 

1st Luc: Firefly luciferase reactions measuring ARE mediated activity by using original reporter construct 18 
(4ARE-AUG-Luc+) (AUG: a partial rat α2U-Globlin promotor fragment) 19 

2nd Luc: Thymidine Kinase (TK) promoter driven-Renilla luciferase activity is used for monitoring cytotoxicity. 20 

 21 

By using α-Sens®, ARE mediated activity and cell viability can be measured simultaneously 22 

with the same cell and the normalized ARE-mediated transcriptional Activity, named nAA, is 23 

used as a parameter to evaluate the skin sensitization potential.  24 
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1.2. Overview of α-Sens® 1 

The general procedures of α-Sens® is provided in Fig.-2.  2 

 3 
 4 

Fig.-2 General procedures of α-Sens® 5 

 6 

α-Sens® uses 2 different plate layouts, “Plate Layout-A” and “Plate Layout-B” (Fig.-3). The 7 

recommendable use of each plate layouts are provided in “3.4 Chemical Exposure using “Plate 8 

Layout-A”” and “3.6 Chemical Exposure using “Plate Layout-B””. It should be noted that “Plate 9 

Layout-A” is the first choice for the first test of test chemicals. 10 

Both assay outcomes from “Plate Layout-A” and “Plate Layout-B” can be used for positive 11 

or negative judgement for each run if all data acceptance criteria and data interpretation criteria 12 

are met. 13 

The flowchart for test-concentration setting, plate layout and determination of the common 14 
ratio for the assay is as provided in Fig.-4. 15 

. 16 

“Plate Layout-A” (for 2 test chemicals/plate) 
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“Plate Layout-B” (for 4 test chemicals/plate) 

 

Fig.-3 Representative plate layouts for α-Sens® 1 
VC: Vehicle Control, PC: Positive Control at 0.5 μg/mL of Cinnamic aldehyde,  2 
Blank: no cells, α-Sens® medium only, 3 
Wells with diagonal line: Containing cells and α-Sens® medium, to be treated with both Firefly and 4 
Renilla luciferase reagents.  5 
Adjacent wells in “Plate Layout-A”: Containing cells and α-Sens® medium, to be treated with both Firefly 6 
and Renilla luciferase reagents. These adjacent wells are used to identify a chemical that have high luminescence 7 
inducing potential.8 
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Fig.-4 Flowchart for the concentration-setting, plate layout and determination of the common ratio for the assay 



6 
 

 

 

Fig.-5 Example where positive or negative judgement cannot be made. 

For data interpretation refer to “5.2 Data interpretation” for data interpretation for each test chemical. 
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1.3. Key Considerations in the Assay 1 

▶ If a test chemical is a High Luminescence inducible chemical (“HiLIC”),  2 

 Interference of the luminescence crosstalk may affect its neighboring wells. However, this 3 

luminescence crosstalk may be sometimes irregular. 4 

What To Do:  5 

 Follow the flowchart in Section “5.3 Identification of High Luminescence inducible 6 

chemical (“HiLIC”) by “Plate Layout-A””. If a test chemical is identified as a HiLIC, one 7 

can use “Layout-A” for further evaluation for positive or negative judgement.  8 

 It is possible that a chemical that potentially causes luminescence crosstalk cannot be 9 

identified in the initial assay by Layout-A and suspected to cause luminescence crosstalk 10 

in further testing (e.g., the fold-induction of adjacent well is close to 3.2). Furthermore, 11 

luminescence crosstalk may be sometimes irregular as described above. In this protocol, 12 

these cases are called as “suspected HiLIC”.  13 

 When testing HiLIC or suspected HiLIC in Plate Layout-B, HiLIC or suspected HiLIC 14 

should be placed in A7-G9 wells and no other test chemical should be tested in A4-G6 15 

wells and A10- G12 wells. In this case, it is necessary to confirm that luminescence 16 

crosstalk by such chemical does not affect the RLUs of vehicle control (VC) or adjacent 17 

other test chemical(s). 18 

- The effect on VC is evaluated by the additional data acceptance criteria for “Layout-19 

B” which is the ratio of the averaged RLU values between VC and 5 wells media 20 

control in H row (ratio = RLUavg of VC / RLUavg of media control) (See more details 21 

in Section 4.4). 22 

- In some cases, HiLIC may not be suspected during first testing by Layout-A, but 23 

when tested with Layout-B a luminescence cross talk may be observed. In such 24 

case, the effect on adjacent chemical(s) is investigated according to the 25 

"Investigation instruction for high RLU values" shown in Appendix-C. 26 

 27 

▶ The protocol of α-Sens® is developed to use Glo-type substrate reagents, Flash-type 28 

substrate reagents are not applicable. 29 

What To Do:  30 

 Only Glo-type substrate reagents are applicable for α-Sens®. 31 

 32 

▶ In general, the number of cells can vary depending on the cell counting equipment (i.e., 33 

maker or type of equipment etc.).  34 

What To Do:  35 
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 The number of cells should be counted by hemocytometer or the cell counting equipment 1 

that can provide the equivalent cell number to hemocytometer.  2 
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1.4. Proprietary and License Information of α-Sens® 1 

α-Sens® is a registered trademark in Japan. α-Sens® is patented as JP2022059283A. To 2 

use α-Sens® cell line, Material Transfer Agreement (MTA), including fee issue, is required 3 

between user and cell line developer (i.e., CERI). CERI have agreed on the implementation of 4 

Fair, Reasonable And Non-Discriminatory (FRAND) declaration.  5 

While KeratinoSensTM and LuSens employ Luc2 sequence patented by Promega as Firefly 6 

Luciferase in their assay and the use of Promega reagent must be used for license reasons, α-7 

Sens® uses Luc+ sequence that has no conflict with licensing issues as Firefly luciferase (this 8 

fact is confirmed by contacting Promega). 9 

 10 

1.5. How to Obtain α-Sens® Cell Line 11 

α-Sens® cell line has been deposited at JCRB Cell Bank (Japanese Collection of 12 

Research Bioresources Cell Bank: https://cellbank.nibiohn.go.jp/english/). α-Sens® cell line is 13 

available via JCRB for the purpose of the validation study.  14 

Once α-Sens® is accepted as OECD Test Guideline, the cell line will be available via 15 

JCRB for the purpose other than the validation study, after agreeing on the MTA between a user 16 

and CERI.  17 

 18 

 19 

  20 
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2. Cell maintenance 1 

2.1. Counting method for passage. 2 

Just after the cell reconstitution, the number of passages should be counted as “+1” of passage. 3 

 4 

 5 

“+30” is recommended as the maximum passage number from JCRB stock (cell culturing 6 

period is around 3.5 months). However, as long as the data acceptance criteria are fully met, more 7 

passages are acceptable for the assay.  8 

 9 

2.2. Preparation of α-Sens® medium 10 

[Material] 11 

 KGM-Gold™ BulletKit™ (Lonza, #00192060), containing following materials: 12 

・KBM-Gold™ Keratinocyte Basal Medium 13 

・KGM-Gold™ Keratinocyte Growth Medium SingleQuots™ Supplements and 14 

Growth Factors 15 

1 x KGM-GoldTM SingleQuotsTM Supplement pack containing: 16 

・Hydrocortisone 17 

・Transferrin 18 

・Epinepherine 19 

・GA-1000 (antibiotic) # This is not used for medium preparation. 20 

 As GA-1000 is not used in this protocol, you can discard GA-1000. 21 

・BPE 22 

・RhEGF 23 

・Insulin 24 

 5-mL disposable pipette 25 

 Electric pipettor 26 

 27 

 28 
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[Method] 1 

# Procedure shall be performed under sterile condition in the biosafety cabinet. 2 

1. Add all Supplements and Growth Factors except GA-1000 to the bottle of KBM-3 

Gold™ Keratinocyte Basal Medium using a disposable pipette. 4 

2. Add 1 mL of medium to each vial of Supplements and Growth Factors and rinse the 5 

vial to increase recovery. 6 

3. After adding all Supplements and Growth Factors, tightly cap the bottle of the medium 7 

and entirely mix the medium. (No sterile filtration is required) 8 

 9 

# Prepared medium, hereafter referred to as “α-Sens® medium”, should be stored at 4℃, 10 

and should be used within one month. 11 

# α-Sens® cells can be also maintained with medium for primary cultured human 12 

keratinocytes supplemented with HKGS (Thermo Scientific) in EpiLife (Thermo 13 

Scientific) other than KGM-Gold, or equivalent.  14 
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2.3. Reconstitution of -Sens® cell from the frozen cell stock 1 

[Material] 2 

 Frozen α-Sens® in a cryotube 3 

 α-Sens® medium 4 

 15-mL Sterile centrifuge Tube 5 

 100-mm Cell Culture Dish 6 

 2-mL disposable pipette 7 

 10-mL disposable pipette 8 

 Electric pipettor 9 

 10 

[Method] 11 

# Although the use of 60 mm dish is recommended in JCRB document, 100 mm dish is used 12 

for this protocol. 13 

1. Allow the α-Sens® Medium to stand for 1-h to bring to room temperature or warm to 14 

room temperature (approx. 20-25℃). 15 

2. Dispense 9 mL of α-Sens® medium into a 15-mL sterile centrifuge tube. 16 

3. Thaw the α-Sens® frozen cell stock in water bath set at 37℃ with gentle agitation 17 

until a half of ice remains. 18 

(The remaining frozen part of cells will be thawed during preparation.) 19 

4. Transfer the cell into α-Sens® medium in the 15-mL sterile centrifuge tube, and 20 

pipette gently.  21 

5. Centrifuge the tube at 300 x g for 5 minutes at room temperature (approx. 20-25℃). 22 

6. Carefully remove the supernatant while avoiding sucking out the cells. Tap the tube 23 

gently to break the cell pellet. 24 

7. Resuspend the cells with 10 mL α-Sens® medium. 25 

8. Transfer the suspension to a 100 mm dish. 26 

9. Incubate the dish in a 5% CO2 incubator at 37℃ with humidified conditions. 27 

10. After 24 ± 2 hours, check if the cells are attached to the dish and replace medium with 28 

α-Sens® medium at room temperature (approx. 20-25℃). 29 

 30 

  31 
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2.4. Preparation of frozen cell stock of -Sens® 1 

[Material] 2 

 α-Sens® cell propagated at approx. 50-90% confluency in a culture dish 3 

 α-Sens® medium 4 

 PBS (-) (GIBCO, product #10010023) or equivalent 5 

 (10X) 0.5% Trypsin-EDTA (GIBCO, product #15400-054) or equivalent 6 

 CELL BANKER 2 (ZENOGEN PHARMA, #CB031), CELL BANKER 1 (ZENOGEN 7 

PHARMA, #CB011) or equivalent 8 

 15- or 50-mL Sterile centrifuge Tube 9 

 1.5-mL cryotube 10 

 5-mL disposable pipette 11 

 10-mL disposable pipette 12 

 25-mL disposable pipette 13 

 Electric pipettor 14 

 Cell strainer (70 um, if necessary) 15 

 16 

[Method] 17 

# Before handling cells for the preparation of frozen cell stock, prepare the cryotubes labelled 18 

with name of cell, number of cells, number of cell passages, date and person who prepare the 19 

stock. 20 

 21 

1. Allow the α-Sens® Medium to stand for 1-h to bring to room temperature or warm to 22 

room temperature (approx. 20-25℃). 23 

2. Check the cell conditions. 24 

3. Remove the medium from the dish. 25 

4. Rinse the cells with 10 mL of PBS (-) and remove the PBS (-). 26 

5. Add 2 mL/dish of 0.05% Trypsin-EDTA solution and spread with gentle tilting to cover 27 

throughout the dish. 28 

6. Incubate the dish for 10 minutes in a 5% CO2 incubator with humidified conditions at 29 

37C. 30 

7. After 10 minutes, monitor the cells under a microscope.  31 

The cells should begin to detach from the dish-bottom when they appear rounded. 32 

8. Tap the dish-side gently to detach the cells from the dish-bottom. 33 

9. Add 8 mL/dish of α-Sens® medium into the dish and perform mixing by pipetting the 34 

medium up and down about 10 times or more in the dish to completely detach the cells. 35 

10. Transfer the cell suspension to a 15- or 50-mL sterile centrifuge tube. 36 
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# If cell clumps are visually observed or suspected in cell suspension, use a cell 1 

strainer to avoid incorporating them according to the instructions of the product 2 

manual. 3 

11. Count the number of cells using the protocol at each laboratory. 4 

12. Centrifuge the tube at 300 x g for 5 minutes at 25℃ or below. 5 

13. Calculate appropriate volume of Cell-Banker cryopreservation solution to prepare 2 x 6 

106 cells/mL. 7 

14. After centrifugation, carefully remove the supernatant while avoiding sucking out the 8 

cells. Tap the tube gently to break the cell pellet. 9 

15. Add appropriate volume of Cell-Banker and resuspend the cells to prepare 2 x 106 10 

cells/mL. 11 

16. Dispense 1 mL of the suspension into labelled-cryotubes. 12 

17. Store the cryotubes in a deep freezer at -80℃ or in cell storage container in a liquid 13 

nitrogen. 14 

  15 
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2.5. Propagation of -Sens cell lines 1 

[Material] 2 

 α-Sens® cell propagated at approx. 50-90% confluency in a culture dish 3 

 α-Sens® medium 4 

 PBS (-) (GIBCO, product #10010023) or equivalent 5 

 (10X) 0.5% Trypsin-EDTA (GIBCO, product #15400-054) or equivalent 6 

 100-mm Tissue Culture Dish 7 

 15- or 50-mL Sterile centrifuge Tube 8 

 5-mL disposable pipette 9 

 10-mL disposable pipette 10 

 25-mL disposable pipette 11 

 Electric pipettor 12 

 Cell strainer (70um, if necessary) 13 

 14 

[Method] 15 

1. Allow the α-Sens® Medium to stand for 1-h to bring to room temperature or warm to 16 

room temperature (approx. 20-25℃). 17 

2. Check the cell conditions. 18 

3. Remove the medium from the dish. 19 

4. Rinse the cells with 10 mL of PBS (-) and remove the PBS (-). 20 

5. Add 2 mL/dish of 0.05% Trypsin-EDTA solution and spread with gentle tilting to cover 21 

throughout the dish. 22 

6. Incubate the dish for 10 minutes in a 5% CO2 incubator with humidified conditions at 23 

37C. 24 

7. After 10 minutes, monitor the cells under a microscope.  25 

The cells should begin to detach from the dish-bottom when they appear rounded. 26 

8. Tap the dish-side gently to detach the cells from the dish-bottom. 27 

9. Add 8 mL/dish of α-Sens® medium into the dish and perform mixing by pipetting the 28 

medium up and down about 10 times or more in the dish to completely detach the cells. 29 

10. Transfer the cell suspensions to a 15- or 50-mL sterile centrifuge tube. 30 

11. Centrifuge the tube at 300 x g for 5 minutes at room temperature (approx. 20-25℃). 31 

12. After centrifugation, carefully remove the supernatant while avoiding sucking out the 32 

cells. Tap the tube gently to break the cell pellet. 33 

# If cell clumps are visually observed or suspected in cell suspension, use a cell 34 

strainer to avoid incorporating them according to the instructions of the product 35 

manual. 36 
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13. Add appropriate volume of α-Sens® medium and re-suspend the cells. 1 

14. Count the number of cells using the protocol at each laboratory. 2 

15. Add appropriate volume of α-Sens® Medium to the tube. 3 

 4 

# For 2-day interval cell passage, cells should be prepared at a concentration of 1.5 x 105 5 

cells/mL and seeded at 10 mL/100-mm Dish. 6 
2-day interval cell passage Cell passage Day-1 Day-2 Cell passage 

  Medium change   

# For 3-day interval cell passage, cells should be prepared at a concentration of 1.0 x 105 7 

cells/mL and seeded at 10 mL/100-mm Dish. 8 
3-day interval cell passage Cell passage Day-1 Day-2 Day-3 Cell passage 

  Medium change  Medium change  

 9 

16. Gently mix the cell suspension with pipette. 10 

17. Add 10 mL of cell suspension in a 100-mm cell-culture dish. 11 

18. Incubate the dish in a 5% CO2 incubator with humidified conditions at 37C. 12 

 13 

# After 24 ± 2 hours of cell propagation, check if the cells are attached to the dish and replace 14 

medium with fresh and prewarmed α-Sens® medium at room temperature (approx. 20-25C). 15 

# The interval of the medium change as described above is the basis of this protocol. In case of 16 

weekend (Saturday and Sunday), the medium may be changed to 2-day interval (e.g., Friday: 17 

passage, Saturday & Sunday: no medium change, Monday: medium change), as long as the 18 

data acceptance criteria are fulfilled. 19 

 20 

  21 
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3. -Sens® assay 1 

3.1. Solubility test of the test chemical 2 

[Material] 3 

 α-Sens® medium 4 

 DMSO (FUJIFILM Wako Pure Chemical corporation, product #045-24511) or 5 

equivalent 6 

 Acetone (FUJIFILM Wako Pure Chemical corporation, product #016-00346) or 7 

equivalent 8 

 0.5- or 2-mL sample tube (Eppendorf Safe-Lock® Tubes with volume marking) or 9 

equivalent 10 

 Electronic balance 11 

 Small desktop centrifuge 12 

 Appropriate volume of calibrated single pipette  13 

 Vortex 14 

 Ultrasonic equipment 15 

 16 

[Method] 17 

The priority for selecting vehicles for solubility test is as follows. 18 

1. DMSO 19 

2. α-Sens® medium  20 

# No filter sterilization is required in case of α-Sens® medium use as vehicle to avoid the 21 

loss of chemical.  22 

3. Acetone 23 

 24 

# The purpose of this solubility test is as follows. 25 

- Estimation of a test chemical solubility to set first maximum test concentration for α-26 

Sens® assay, and 27 

- Selection of suitable vehicle for the test chemical. 28 

# Under the first solubility test for the test chemical, the target highest concentration to be tested 29 

should be 500 mg/mL. 30 

#: Before starting the solubility test, set 3 target concentrations (the highest, second highest and 31 

lowest) to be tested in one solubility test, using common ratio “2” from the highest concentration. 32 

 33 

1. Prepare 0.5- or 2-mL sample tubes. 34 

2. By using calibrated single pipette, check the volume marking on the tube to be used or 35 

make the appropriate volume marking. 36 
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(e.g., Check 0.1 mL, 0.25 mL or 0.5 mL for 0.5-mL tube, 0.5 mL, 1.0 mL or 2.0 mL for 1 

2-mL tube) 2 

3. Before weighing test chemicals, make sure that no residual liquid used in the volume 3 

check is remaining. 4 

4. Accurately weigh appropriate amount of the test chemical in the sample tube. 5 

For 500 mg/mL as the highest target concentration, 50 mg or 250 mg is recommended 6 

to weigh for 0.5- or 2-mL sample tube, respectively. 7 

5. Add the selected vehicle up to the appropriate volume marking of the tube to prepare 8 

the highest target concentration (e.g., 500 mg/mL). 9 

6. Vortex the sample tube and/or use ultrasonic treatment, then confirm the volume after 10 

spin-down.  11 

If the volume is below the appropriate volume marking of the sample tube, add the 12 

selected vehicle until the content volume is as expected. 13 

7. Examine the solubility visually.  14 

For solid chemical, 15 

 Vortex again to disperse insoluble solid, if any, observe the tube under the room 16 

light and check whether visible solids are remaining. 17 

 If visible solids are remaining, repeat vortexing the tube and/or use ultrasonic 18 

treatment. Check again for any remaining visible solids as described above. 19 

For liquid chemical,  20 

 Spin-down the tube and observe the tube under the room light to check for phase 21 

separation. 22 

 If the phase separation is observed, repeat vortexing the tube and/or use ultrasonic 23 

treatment. Check the phase separation as described above. 24 

 25 

#: At the highest target concentration in DMSO,  26 

if the remaining solid or phase separation is not observed, no further procedures are required.  27 

if the remaining solid or phase separation is observed, try α-Sens® Medium. 28 

#: At the highest target concentration in α-Sens® Medium,  29 

if the remaining solid or phase separation is not observed, no further procedures are required.  30 

if the remaining solid or phase separation is observed, try acetone. 31 

#: If the highest target concentration is prepared without the remaining solid or phase 32 

separation in any of the vehicles, no further procedures are required. 33 

# If the remaining solid or phase separation is observed in all vehicles, proceed following 34 

procedures in the order of vehicle selection priority. 35 
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 1 

8. Add the vehicle up to the appropriate volume marking of the sample tube to prepare the 2 

second highest target concentration (e.g., 250 mg/mL), and vortex the tube and/or use 3 

ultrasonic treatment.  4 

9. Examine the solubility visually as described in step 7. 5 

#: If the remaining solid or phase separation is not observed in any of the vehicles, no further 6 

procedures are required. 7 

#: If the test chemical does not dissolve at the second highest concentration, proceed following 8 

procedures in the order of vehicle selection priority. 9 

 10 

10. Add the vehicle to prepare the lowest target concentration, and vortex the tube and/or 11 

use ultrasonic treatment. 12 

11. Examine the solubility visually as described in step 7.  13 

12. Then, decide the vehicle and the maximum dissolved concentration for the test chemical 14 

for the assay. The vehicle for the assay should be the one for which the highest 15 

concentration can be prepared. 16 

 17 

#: If remaining solid or phase separation is observed at the lowest concentration in all vehicles, 18 

try another solubility test for lower concentration.  19 

By dividing the lowest concentration by common ratio 2, the target highest concentration for 20 

another solubility test is decided. 21 

(e.g., Lowest concentration in this solubility test =125 mg/mL. 125 mg/mL / 2 = 62.5 mg/mL.  22 

62.5 mg/mL will be the highest target concentration for another solubility test.). 23 

  24 
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3.2. Seeding of cells into assay plate 1 

[Material] 2 

 96well plate Nunclon Delta-Treated, Flat-Bottom, White (Thermo Fisher Scientific KK. 3 

#136101) or equivalent 4 

 α-Sens® medium 5 

 PBS (-) 6 

 (10X) 0.5% Trypsin-EDTA (GIBCO, product #15400-054) or equivalent 7 

 15- or 50-mL Sterile centrifuge Tube 8 

 1.5-mL cryotube 9 

 5-mL disposable pipette 10 

 10-mL disposable pipette 11 

 25-mL disposable pipette 12 

 Electric pipettor 13 

 12-multichannel pipette or 8-multichannel pipette *1 14 

 Pipette tip for using with multichannel pipette 15 

 Reservoir for 12-multichannel pipette or 8-multichannel pipette 16 

 Cell strainer (70um, if necessary) 17 

 18 

[Method] 19 

# α-Sens® cells passaged more than “+3” (>= “+3”) from the frozen cell stock can be used for 20 

the assay. 21 

# The confluency of the α-Sens® cells in the dish are microscopically examined.  22 

If the cells in the dish are at 50%-80% confluency, the cells can be used for seeding to 23 

prepare the assay plate. 24 

 25 

1. Allow the α-Sens® medium to stand for 1-h to bring to room temperature or warm to 26 

room temperature (approx. 20-25C). 27 

2. Check the cell conditions. 28 

3. Remove the medium from the dish. 29 

4. Rinse the cells with 10 mL of PBS (-) and remove the PBS (-). 30 

5. Add 2 mL/dish of 0.05% Trypsin-EDTA solution and spread with gentle tilting to cover 31 

throughout the dish. 32 

 
1 When using a multi-channel pipette, ENSURE that the volumes in tips are uniform. If you have any 

concerns for uniformity, record what operation was performed at which step. 



 

21 
 

6. Incubate the dish for 10 minutes in a 5% CO2 incubator with humidified conditions at 1 

37C. 2 

7. After 10 minutes, monitor the cells under a microscope. The cells should begin to detach 3 

from the dish-bottom when they appear rounded. 4 

8. Tap the dish-side gently to detach the cells from the dish-bottom. 5 

9. Add 8 mL/dish of α-Sens® medium into the dish and perform mixing by pipetting the 6 

medium up and down about 10 times or more in the dish to completely detach the cells. 7 

10. Transfer the cell suspensions in a 15- or 50-mL sterile centrifuge tube. 8 

11. Centrifuge the tube at 300x g for 5 minutes at room temperature (approx. 20-25C).  9 

12. After centrifugation, carefully remove the supernatant avoiding sucking out cells. Tap 10 

the tube gently to break the cell pellet. 11 

# If cell clumps are visually observed or suspected in cell suspension, use a cell 12 

strainer to avoid incorporating them according to the instructions of the product 13 

manual. 14 

 15 

13. Add appropriate volume of α-Sens® medium and re-suspend the cells for cell counting. 16 

14. Count the number of cells using the protocol at each laboratory. 17 

15. Dilute the cell suspension with α-Sens® medium to prepare 1.0 x 105 cells/mL. 18 

16. Add 100 μL of the cell suspension into each well of 96-well white plate (10,000 19 

cells/well) using multi pipettor, ensuring that the cell suspension is homogenized. 20 

# Keep in mind that “Blank” well in “Plate Layout-A” or “Plate Layout-B” must be 21 

blank without cells and 100 L of α-Sens® Medium needs to be added in “Blank”. 22 

17. Incubate the assay plate in a 5% CO2 incubator with humidified conditions at 37℃, for 23 

24 ± 2 hours before Chemical Exposure. 24 

  25 
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3.3. Preparation of stock solutions of test chemical(s) and positive control 1 

[Material] 2 

 trans-Cinnamic aldehyde (as positive control, CAS. 14371-10-9, Fujifilm Wako, #031-3 

03453, 98.0+% or equivalent) 4 

 Suitable vehicle determined by solubility test, such as DMSO (as dilution solution) 5 

 α-Sens® medium 6 

 1-mL or appropriate volume of volumetric flask 7 

 2-mL sampling tube 8 

[Method] 9 

# The stock solutions of test chemical(s) and positive control must be prepared on the day of 10 

chemical exposure.  11 

# The appropriate volume of volumetric flasks should be used for stock solution preparation 12 

because the “volume” of test chemical cannot be ignored in many cases to prepare the stock 13 

solution especially at the high concentration. 14 

 15 

For test chemical(s) 16 

1. By using a 1-mL or appropriate volume of volumetric flask, prepare the maximum 17 

concentration of the chemical solution, which was determined by the solubility test 18 

(see “3.1 Solubility test of the test chemical”). 19 

OR 20 

1. By using a 1-mL or appropriate volume of volumetric flask, prepare 1,000-fold 21 

concentration of the final maximum test concentration decided to be tested. 22 

For example, in case the final maximum test concentration is 0.2 μg/mL, prepare 0.2 23 

mg/mL of the test chemical with the vehicle. 24 

 25 

For positive control 26 

1. Accurately weigh approx. 50 mg of Cinnamic aldehyde in a 1-mL volumetric flask. 27 

2. Solubilize Cinnamic aldehyde by diluting in the volumetric flask using DMSO to 28 

prepare a 50 mg/mL DMSO solution.  29 

3. Confirm that Cinnamic aldehyde is completely dissolved. 30 

4. Transfer 10 μL of 50 mg/mL DMSO stock solution into a 2-mL sampling tube and add 31 

990 μL of DMSO. 32 

5. Mix the solution to prepare a 0.5 mg/mL DMSO solution (to be used for PC). 33 
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3.4. Chemical Exposure using “Plate Layout-A” 1 

 "Plate Layout-A” can test more concentrations in triplicate for two test chemicals than 2 

“Plate Layout-B” and is efficient for the test-concentration finding of test chemicals. 3 

Therefore, "Plate Layout-A” should be the first choice for the first test of test chemicals. 4 

 When all tested concentrations exhibit cell viability <50%, conduct next assay using 5 

“Plate Layout-A”. 6 

 For further evaluation of High Luminescence Inducible Chemical (HiLIC) or suspected 7 

HiLIC, “Plate Layout-A” is the preferred choice (See details about HiLIC “1.3 Key 8 

Considerations in the Assay”) since “Plate Layout-A” is originally designed to avoid 9 

luminescence crosstalk to Blank, VC and PC wells, also to the other chemicals tested 10 

in the same plate, by placing the wells of only cells and α-Sens® medium between each 11 

test chemical, and Blank, VC and PC (See Fig.-3). 12 

 For the following cases, the use of “Plate Layout-A” is the preferred choice for the 13 

next run to find the appropriate test concentration range and common ratio.  14 

 When you cannot make positive or negative judgement because of the case of Fig.-15 

5 in the previous run. This is because IC50 value may be varied and "Plate Layout-16 

A” can accommodate more test concentrations. 17 

 When the 1st run using “Plate Layout-A” gives positive. This is because to find the 18 

test concentration range for EC3.2 calculation. When the test concentration range 19 

covers the test concentrations to calculate EC3.2, “Plate Layout-B” may also be 20 

used instead of “Plate Layout-A”. 21 

#: Either Plate Layout-A or -B can be selected after finding appropriate test 22 

concentration range and common ratio, and if no luminescence crosstalk is 23 

suspected. 24 

#: It should be noted that outcomes from “Plate Layout-A” can be used for positive 25 

or negative judgement for each run if all data acceptance criteria and data 26 

interpretation criteria are met. 27 

#: Note: Refer Appendix-D, in case a vehicle other than DMSO has been selected for 28 

the test chemical(s). 29 

 30 

  31 
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(1) Preparation of serial dilution of test chemical(s) 1 

[Material] 2 

 Suitable vehicle determined by solubility test, such as DMSO (as dilute solution) 3 

 α-Sens® medium 4 

 2-mL sampling tube 5 

 96-well plate, PP (for dilution), U- or V- bottom 6 

 Deepwell plate, 96 well, 2-mL (for purpose of mixing, 2-mL-deepwell is required)  7 

 10-mL disposable pipette 8 

 25-mL disposable pipette 9 

 Electric pipettor 10 

 12-multichannel pipette or 8-multichannel pipette *1 11 

 Pipette tip 12 

 Single pipette, as appropriate 13 

 Reservoir for 12-multichannel pipette or 8-multichannel pipette (If acetone is used as 14 

vehicle, use a glass reservoir.) 15 

 16 

(1)-1) Preparation of 1000 x solution plate for “Plate Layout-A” 17 

[Method] 18 

# The concentration setting (maximum concentration and common ratio for dilution) should 19 

be followed in “3.5 Setting of the top-concentration and concentration range” 20 

# In case using different common ratio, following amounts can be used to prepare serial 21 

dilutions, as examples. 22 

Common ratio 
Vehicle volume in a well 

from column 2 to 10 
Amount to transfer from 

the previous well 
2 50 μL 50 μL 

1.2 30 μL 150 μL 

 23 

1. Add appropriate volume of vehicle to the corresponding Column-2 to Column-10 24 

wells of 96-well PP-plate using a multi-channel pipette set at appropriate volume.  25 

2. Add 100 μL (or 200 μL) of the stock solution of each test chemical in a corresponding 26 

well of Column-1 using pipette set at 100 μL (or 200 μL). 27 

3. Transfer appropriate volume of test chemical solution from Column-1 to the 28 

corresponding wells of Column-2 using a multi-channel pipette and mix gently about 29 

10 times or more by pipetting.  30 

4. Repeat the same treatment up to Column-10 well to prepare 10 serial dilutions of test 31 

chemicals.  32 
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5. Prepare the vehicle only and 0.5 mg/mL trans-Cinnamic aldehyde wells to be used as 1 

vehicle control (VC) and positive control (PC). 2 

 3 

# If acetone is used as a vehicle and its volatilization is as a concern, the serial dilutions of 4 

the test chemical with acetone may be prepared, e.g. in volumes of 500 μL or 1 mL, using 5 

acetone-resistant PP microtubes or similar. The preparation procedure of the serial 6 

dilutions should be recorded. 7 

 8 
 1 2 3 4 5 6 7 8 9 10 11 12 
A In case of 

common 
ratio “2” 
 
Chemical-1 
Stock soln. 
100μL 

Vehicle 
50μL 
 
+50 μL 

Vehicle 
50μL 
 
+50 μL 

Vehicle 
50μL 
 
+50 μL 

Vehicle 
50μL 
 
+50 μL 

Vehicle 
50μL 
 
+50 μL 

Vehicle 
50μL 
 
+50 μL 

Vehicle 
50μL 
 
+50 μL 

Vehicle 
50μL 
 
+50 μL 

Vehicle
50μL 
 
+50 μL 

  

B In case of 
common 
ratio “1.2”  
 
Chemical-2 
Stock soln. 
100μL 

Vehicle 
30μL 
 

+150 μL 

Vehicle 
30μL 
 

+150 μL 

Vehicle 
30μL 
 

+150 μL 

Vehicle 
30μL 
 

+150 μL 

Vehicle 
30μL 
 

+150 μL 

Vehicle 
30μL 
 

+150 μL 

Vehicle 
30μL 
 

+150 μL 

Vehicle 
30μL 
 

+150 μL 

Vehicle 
30μL 
 

+150 μL 

  

C … … … … … … … … … …   

G … … … … … … … … … …   
H … … … … … … … … … …   

Example layout for 1000 x solution plate 9 

 10 

(1)-2) Preparation of 2x solution plate for “Plate Layout-A” 11 

 12 

# This procedure shall be performed in the biosafety cabinet. 13 

# Important!! Immediately after preparing 2x solution for one assay plate, you have to conduct 14 

chemical exposure to cells to avoid precipitation of chemicals in 2x solution plate.  15 

Therefore, it is important to prepare 2x solution and perform cell exposure by one assay 16 

plate each. (i.e., if you have 2 assay plate, prepare 2x solution for one assay plate and 17 

perform cell exposure for the first assay plate, then prepare next 2x solution and perform 18 

cell exposure for the next assay plate.) 19 

 20 

[Method] 21 

1. Allow the α-Sens® Medium to stand for 1-h to bring to room temperature or warm to 22 

room temperature (approx. 20-25℃). 23 

2. Add 998 μL of α-Sens® medium to necessary wells in a deepwell plate using a 24 

multichannel pipette set at 998μL by a single action (Preferable).  25 

#: If you do not have a high-volume multichannel pipette, you may perform 26 
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dispensing multiple times to bring final volume to 998 μL in the deepwell plate. In 1 

such case, the dispensing procedure should be recorded. 2 

3. Also add 998 μL of α-Sens® medium to “A12” – “H12” wells using the multichannel 3 

pipette. 4 

 5 

#: Important!! When adding 2 μL of 2x solution to the 96-deepwell plate, just eject the whole 6 

volume of the aspirated solutions in a single action without pipetting to avoid the 7 

precipitation or adhesion in/on the pipette tip.  8 

Any observation such as precipitation or any other observation should be recorded. 9 

4. Add 2 μL of vehicle to B12, C12 and D12 wells (3 wells) in the 96-deepwell plate for 10 

vehicle control (VC) using the (multi-channel) pipette set at 2 μL. 11 

5. Add 2 μL of 0.5 mg/mL Cinnamic aldehyde solution to E12, F12 and G12 wells (3 12 

wells) in the 96-deepwell plate for positive control (PC) using the (multi-channel) 13 

pipette set at 2 μL. 14 

6. Transfer 2 μL of chemical solutions from Column-1 – Column-10 wells in 1000x 15 

solution plate to the corresponding Column-1 – Column- 10 wells in the 96-deepwell 16 

plate using the multichannel pipette set at 2 μL.  17 

# If you have additional test chemicals, use the subsequent rows (i.e., Row B to H), 18 

where it is appropriate, to apply the same procedures. At maximum, serial dilutions 19 

for six test chemicals can be prepared per plate. 20 

 21 

#: Important!! The following mixing process is critically important for the assay outcome. 22 

Ensure that this process is properly conducted as described in the protocol. 23 

7. After completion of 2 µL addition for one assay plate (i.e., addition of 2x solution for 24 

2 chemicals, VC and PC), pipette* the solution 20 times or more with a multi-channel 25 

pipette set at 300 μL, to ensure complete mixing. 26 

[Pipetting*: turn round and round while pipetting at the well-bottom (3 rounds), 27 

then take the liquid from the well-bottom and release it around 3/4 height of the 28 

solution in deep-wells.  29 

Repeat this mixing 20 times or more to ensure the solution homogeneous.] 30 

 31 

#: In case of the chemical precipitation or phase-separation is observed when adding 2x 32 

solution to the medium in a deepwell, if it can be homogenously dispersed and can be 33 

pipette properly without tip clogging, the test concentration can be used for data analysis. 34 

  35 
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Example Plate layout for 2X solution plate for “Plate Layout A” 1 

  1 2 3 4 5 6 7 8 9 10 11 12 
A Chemical-1 

(        ) 
Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

… Medium  
998 μL 

B Chemical-2 
(        ) 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

… Medium 
 998 μL 
+ 2 μL vehicle 

C Chemical-3 
(        ) 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

… Medium  
998 μL 
+ 2 μL vehicle 

D Chemical-4 
(        ) 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

… Medium  
998 μL 
+ 2 μL vehicle 

E Chemical-5 
(        ) 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

… Medium  
998 μL  
+ 2 μL PC 

F Chemical-6 
(        ) 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

Medium  
998 μL 
+2 μL 

… Medium  
998 μL  
+ 2 μL PC 

G … … … … … … … … … … … … Medium  
998 μL 
+ 2 μL PC 

H … … … … … … … … … … … … Medium  
998 μL 

 2 

# If acetone is used as the vehicle and its volatilization is as a concern, the x2 solutions can be 3 

prepared in larger volumes. For example, add 9.98 mL of α-Sens® medium to the required 4 

number of 15-mL tubes or Spitz tubes (hereafter referred to as tubes), transfer 20 µL of x1000 5 

solution to the corresponding tube. Transfer these x2 solutions to a deep-well plate along the 6 

plate layout for chemical exposure using a multichannel pipette. The preparation procedure of 7 

the x2 solutions should be recorded. 8 

(2) Chemical Exposure to Cells for “Plate Layout-A” 9 

[Material] 10 

 α-Sens® medium 11 

 Sterile Polyester Plate Seal (Thermo Scientific 236366PK or equivalent) 12 

 12-multichannel pipette or 8-multichannel pipette *1 13 

 Pipette tip for multichannel pipette 14 

 15 

[Method] 16 

In brief, after 24 ± 2 h incubation of the assay plate prepared in the section “3.2 Seeding of 17 

cells into assay plate”, add 100 μL of diluted chemicals from the 2x solution plate (See 3.4(1)-18 

2) Preparation of 2x solution plate for “Plate Layout-A”) to the assay plate (final volume will 19 

be 200 μL/well).  20 

 21 

# This procedure shall be performed in the biosafety cabinet. 22 

#: Use the assay plate that was incubated for 24± 2 h after cell seeding to the plate. 23 
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# Important!! Even if you have multiple assay plates to run on the same day, the preparation 1 

of 2x solution and exposure to cells must be performed each assay plate. This operation is 2 

for avoiding precipitation of chemicals in the medium in 2x solution plate, especially at high 3 

concentration.  4 

 5 

1. Just before 100 µL addition in triplicate of the diluted chemical solution from 2x 6 

solution plate to the corresponding Column of the assay plate, gently mix the 7 

corresponding Column wells (e.g., A1-A10 wells) of 2x solution plate by 5 times or 8 

more pipetting with a multichannel pipette.  9 

2. Then, transfer 100 μL of the diluted chemical solution from 2x solution plate to the 10 

corresponding wells in triplicate (e.g., A1 -C1 wells) of the assay plate at each test 11 

concentration, using the multichannel pipette *2.  12 

 13 

(If you have another test chemical in the same plate) Repeat this treatment for the next 14 

test chemical by changing the corresponding Column of 2x solution plate.)  15 

 16 

3. Add 100μL of α-Sens® medium to D1-D10, E1-E10 as adjacent wells for test chemical 17 

wells, using the multichannel pipette *2. 18 

4. Add 100μL of α-Sens® medium to Row-11 (A11-H11) wells, using the multichannel 19 

pipette*2.  20 

5. Take 100 µL Row 12 (A12-H12) solution from 2x solution plate and add the solution to 21 

the corresponding Row (A12-H12) of the assay plate, using the multichannel pipette*2.  22 

6. After the chemical exposure to the cells, the plate is sealed properly and is covered with 23 

the plate lid. 24 

7. Incubate the plate for 24±2 hours in a 5% CO2 incubator in humidified conditions at 25 

37°C. 26 

8. After exposure, carefully observe the deepwell plate to check the presence of 27 

precipitation etc. 28 

# Important!! Polyester plate seals can reduce chemical contamination through the air phase 29 

compared to Polypropylene plate seals.  30 

 
*2 Important!! Do not pipette the solution in wells containing cells, in order to avoid the 

detachment of cells from the well bottom. This will affect the value of cell viability and the 
coefficient variation (CV) of triplicate wells. 
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 1 

Fig.- 6 Representative plate layout for Plate layout-A 2 
VC: Vehicle Control, PC: Positive Control at 0.5 μg/mL of Cinnamic aldehyde as final conc., Blank: no cells, α-3 
Sens® medium only, 4 
Wells shaded by diagonal line: Containing cells and α-Sens® medium, to be treated with both Firefly and 5 
Renilla luciferase reagents.  6 
Adjacent wells in “Plate Layout-A”: Containing cells and α-Sens® medium, to be treated with both Firefly 7 
and Renilla luciferase reagents. These adjacent wells are used to identify a chemical that have strong luminescence. 8 
 9 

#: Note: Refer Appendix-D, in case a vehicle other than DMSO has been selected for the test 10 

chemical(s). 11 
 12 
 13 

3.5. Setting of the top-concentration and concentration range 14 

After the first assay by “Plate Layout-A”, follow the flowchart in Fig.-4. to identify 15 

preferable plate layout, maximum concentration and common ratio for test chemicals. 16 

 17 

 18 
 19 
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3.6. Chemical Exposure using “Plate Layout-B” 1 

 “Plate Layout-B” can use 7 test concentrations in triplicates for four test chemicals.  2 

 When the 1st run using “Plate Layout-A” gives negative judgement, “Plate Layout-B” 3 

is used since it is not necessary to set many test concentrations to give negative as far 4 

as the appropriate maximum test concentration and common ratio is set by following 5 

Fig.-4.  6 

 When the test concentration range covers the test concentrations to calculate EC3.2, 7 

“Plate Layout-B” is used for the second or subsequent tests of test chemicals. 8 

 After finding appropriate test concentration range and common ratio, and if no 9 

luminescence crosstalk is suspected, either Plate Layout-A or -B can be selected. 10 

 When HiLIC or Suspected HiLIC chemical is tested in “Plate Layout-B”, such chemical 11 

should be placed in A7-G9 wells and no other test chemical should not be tested in A4-12 

G6 and A10-G12 wells. 13 

 #: Note: Refer Appendix-D, in case a vehicle other than DMSO has been selected for 14 

the test chemical(s). 15 

 16 

(1) Preparation of serial dilution of test chemical(s)  17 

[Material] 18 

 Suitable vehicle determined by solubility test, such as DMSO (as dilute solution) 19 

 α-Sens® medium 20 

 2-mL sampling tube 21 

 96-well plate, PP (for dilution), U- or V-bottom  22 

 Deepwell plate, 96 well, 2-mL (for purpose of mixing, 2-mL deepwell is required) 23 

 10-mL disposable pipette 24 

 25-mL disposable pipette 25 

 Electric pipettor 26 

 12-multichannel pipette or 8-multichannel pipette *1 27 

 Pipette tip 28 

 Single pipette, as appropriate 29 

 Reservoir for 12-multichannel pipette or 8-multichannel pipette（If acetone is used as 30 

vehicle, use a glass reservoir） 31 

 32 

  33 
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(1)-1) Preparation of 1000 x solution plate for “Plate Layout-B” 1 

[Method] 2 

# The concentration setting (maximum concentration and common ratio for dilution) should 3 

be followed in “3.5 Setting of the top-concentration and concentration range” 4 

# In case using different common ratio, following amounts can be used to prepare serial 5 

dilutions, as examples. 6 

Common ratio 
Vehicle volume to be 

added in wells from Row-
B to G 

Transfer volume from the 
previous well 

2 50 μL 50 μL 
1.2 30 μL 150 μL 

 7 

1. Add appropriate volume of vehicle to corresponding wells of Row-“B” – Row-“G” in 8 

96-well PP-plate using a multi-channel pipette set at appropriate volume.  9 

2. Add 100 μL (or 200 μL) of the stock solution of each test chemical in a corresponding 10 

well of Row-“A” using pipette set at 100 μL. 11 

3. Transfer appropriate volume of test chemical stock solution from Row-“A” to Row-12 

“B” using the multi-channel pipette and mix gently by pipetting about 10 times or 13 

more. 14 

4. Repeat this dilution procedures upto Row-“G”.  15 

5. Add 50 µL of vehicle to “H1” well (and “H5”, “H9”, if necessary) for vehicle control 16 

(VC) using pipette set at 50 μL. 17 

6. Add 50 µL of 0.5 mg/mL trans-Cinnamic aldehyde (for PC) to “H4” (and “H8”, 18 

“H12”, if necessary) using pipette set at 50 μL. 19 

# If you have additional test chemicals, use the subsequent columns (i.e., 2 to 12), where it is 20 

appropriate, to apply the same procedures. At maximum, serial dilutions for 12 test 21 

chemicals can be prepared per 1000x solution plate. 22 

 23 
 In case of common ratio 

= 2 

 In case of common ratio  

= 1.2 

  

 1 2 3 4 12 
A 

100 μL of stock soln. of chem -1. 100 μL of stock soln. of chem -2. 200 μL of stock soln. of chem -3. 
100 μL of stock 
soln. of chem -4 

… 

B Vehicle 50 μL + 50 μL of A1 soln. … Vehicle 30 μL + 150 μL of A3 soln. … … 

C Vehicle 50 μL + 50 μL of B1 soln. … Vehicle 30 μL + 150 μL of B3 soln. … … 

D Vehicle 50 μL + 50 μL of C1 soln. … Vehicle 30 μL + 150 μL of C3 soln. … … 

E Vehicle 50 μL + 50 μL of D1 soln. … Vehicle 30 μL + 150 μL of D3 soln. … … 

F Vehicle 50 μL + 50 μL of E1 soln. … Vehicle 30 μL + 150 μL of E3 soln. … … 

G Vehicle 50 μL + 50 μL of F1 soln. … Vehicle 30 μL + 150 μL of F3 soln. … … 

H Vehicle   PC … 
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# If acetone is used as a vehicle and its volatilization is as a concern, the serial dilutions of 1 

the test chemical with acetone may be prepared, e.g. in volumes of 500 μL or 1 mL, using 2 

acetone-resistant PP microtubes or similar. The preparation procedure of the serial 3 

dilutions should be recorded. 4 

 5 

(1)-2) Preparation of 2x solution plate for “Plate Layout-B” 6 

 7 

# This procedure shall be performed in the biosafety cabinet. 8 

# Important!! Immediately after preparing 2x solution for one assay plate, you have to conduct 9 

chemical exposure to cells to avoid precipitation of chemicals in 2x solution plate.  10 

Therefore, it is important to prepare 2x solution and perform cell exposure by one assay plate 11 

each. (i.e., if you have 2 assay plate, prepare 2x solution for one assay plate and perform cell 12 

exposure for the first assay plate, then prepare next 2x solution and perform cell exposure 13 

for the next assay plate.) 14 

 15 

[Method] 16 

In brief, prepare a 2x solution plate using α-Sens® medium from a 1000x solution plate. 17 

 18 

1. Allow the α-Sens® Medium to stand for 1-h to bring to room temperature or warm to 19 

room temperature (Approx. 20-25℃). 20 

2. Add 998 μL of α-Sens® medium to the necessary wells of Row “A”-“H” of the deepwell 21 

plate using a multichannel pipette set at 998μL by a single action (Preferable). 22 

#: If you do not have a high-volume multichannel pipette, you may perform 23 

dispensing multiple times to bring 998 μL in the deepwell plate, the dispensing 24 

procedure should be recorded. 25 

 26 

#: Important!! When adding 2 μL of 2x solution to the 96-deepwell plate, just eject the 27 

whole volume of the aspirated solutions in a single action without pipetting to avoid the 28 

precipitation or adhesion in/on the pipette tip. 29 

Any observation such as precipitation or any other observation should be recorded.  30 

 31 

3. Transfer 2 μL of 2x solutions from the appropriate Row of “A”-“H” wells (e.g., A1-H1) 32 

in the 1000x solution to the corresponding Row of “A” – “H” wells (e.g., A1-H1) in the 33 

deepwell plate (2x solution plate) using a multichannel pipette set at 2 μL. 34 

 35 
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#: Important!! The following mixing process is critically important for the assay outcome. 1 

Ensure that this process is properly conducted as described in the protocol. 2 

4. After completion of 2 µL addition for one assay plate, pipette* the solution 20 times or 3 

more with a multi-channel pipette set at 300 μL (Eppendorf multichannel pipette can 4 

set 300 μL), to ensure complete mixing. 5 

[Pipetting*: turn round and round while pipetting at the well-bottom (3 rounds), 6 

then take the liquid from the well-bottom and release it around 3/4 height of 7 

solution in the deep-wells.  8 

Repeat this mixing 20 times or more to ensure the solution homogeneous.] 9 

 10 

# In case chemical precipitation or phase-separation is observed when adding 2x solution to 11 

the medium in a deepwell, if it can be homogenously dispersed and can be pipette properly 12 

without tip clogging, the test concentration can be used for data analysis. 13 

# If you have additional test chemicals, use the subsequent columns (i.e., 2 to 12), where it is 14 

appropriate, to apply the same procedures. At maximum, serial dilutions for 12 test 15 

chemicals can be prepared per plate. 16 

 17 

Example Plate layout for 2X solution plate for “Plate Layout B” 18 

 For the 1st assay plate For the 2nd assay plate For the 3rd assay plate 
 1 2 3 4 5 6 7 8 9 10 11 12 
 Chemical-

1 
Chemical-

2 
Chemical-

3 
Chemical-

4 
Chemical-

5 
Chemical-

6 
Chemical-

7 
Chemical-

8 
Chemical-

9 
Chemical-

10 
Chemical-

11 
Chemical-

12 

A Medium  
998 μL 
+ 2 μL 

Medium  
998 μL 
+ 2 μL 

… … … … … … … … … … 

B Medium  
998 μL 
+ 2 μL 

Medium  
998 μL 
+ 2 μL 

… … … … … … … … … … 

C Medium  
998 μL 
+ 2 μL 

Medium  
998 μL 
+ 2 μL 

… … … … … … … … … … 

D Medium  
998 μL 
+ 2 μL 

Medium  
998 μL 
+ 2 μL 

… … … … … … … … … … 

E Medium  
998 μL 
+ 2 μL 

Medium  
998 μL 
+ 2 μL 

… … … … … … … … … … 

F Medium  
998 μL 
+ 2 μL 

Medium  
998 μL 
+ 2 μL 

… … … … … … … … … … 

G Medium  
998 μL 
+ 2 μL 

Medium  
998 μL 
+ 2 μL 

… … … … … … … … … … 

H Medium  
998 μL 
+ 2 μL 
Vehicle 

Medium  
998 μL 

Medium  
998 μL 

Medium  
998 μL 
+ 2 μL PC 

Medium  
998 μL 
+ 2 μL 
Vehicle 

Medium  
998 μL 

Medium  
998 μL 

Medium  
998 μL 
+ 2 μL PC 

Medium  
998 μL 
+ 2 μL 
Vehicle 

Medium  
998 μL 

Medium  
998 μL 

Medium  
998 μL 
+ 2 μL PC 

 19 

 20 
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# If acetone is used as the vehicle and its volatilization is as a concern, the x2 solutions can 1 

be prepared in larger volumes. For example, add 9.98 mL of α-Sens® medium to the 2 

required number of 15-mL tubes or Spitz tubes (hereafter referred to as tubes), transfer 20 3 

µL of x1000 solution to the corresponding tube. Transfer these x2 solutions to a deep-well 4 

plate along the plate layout for chemical exposure using a multichannel pipette. The 5 

preparation procedure of the x2 solutions should be recorded. 6 

  7 
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(2) Chemical Exposure to Cells for “Plate Layout-B” 1 

[Material] 2 

 α-Sens® medium 3 

 Sterile Polyester Plate Seal (Thermo Scientific 236366PK or equivalent) 4 

 12-multichannel pipette or 8-multichannel pipette *1 5 

 Pipette tip for multichannel pipette 6 

 7 

[Method] 8 

In brief, after 24 ± 2 h incubation of the assay plate prepared in the section “3.2 Seeding of 9 

cells into assay plate”, add 100 μL of diluted chemicals from the 2x solution plate (See 3.6(1)-10 

2)Preparation of 2x solution plate for “Plate Layout-B”) to the assay plate.  11 

 12 

# This procedure shall be performed in the biosafety cabinet. 13 

#: Use the assay plate that was incubated for 24± 2 h after cell seeding to the plate. 14 

# Important!! Even if multiple assay plates are tested on the same day, the preparation of 2x 15 

solution and exposure to cells must be performed each assay plate. This operation is for 16 

avoiding precipitation of chemicals in the medium in 2x solution plate, especially at high 17 

concentration.  18 

 19 

1. Just before 100 µL addition in triplicate (e.g., A1-H1, A2-H2 and A3-H3) of the diluted 20 

chemical solution from 2x solution plate to the corresponding Row of the assay plate, 21 

gently mix the solution in the corresponding Row wells (e.g., A1-H1) of 2x solution 22 

plate by 5 times or more pipetting with a multi-channel pipette. 23 

2. Then transfer 100 μL of diluted solution from appropriate Row wells (e.g., A1-H1) in 24 

2x solution plate to the corresponding well in triplicate (e.g., A1-H1, A2-H2 and A3-25 

H3) in the assay plate using the multi-channel pipette *3.  26 

(When testing multiple chemicals, the same treatment should be done according to the 27 

plate layout below.) 28 

3. Seal the assay plate properly and cover the plate with lid. 29 

4. Incubate for 24±2 hours in a 5% CO2 incubator in humidified conditions at 37°C. 30 

5. After exposure, carefully observe the deepwell plate to check for the presence of 31 

precipitation etc. 32 

 
*3 Important!! Do not pipette the solution in wells containing cells, in order to avoid the 

detachment of cells from the well bottom. This will affect the value of cell viability and the 
coefficient variation (CV) of triplicates wells. 
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 1 

Fig.-7 Representative plate layout for Plate layout-B 2 
VC: Vehicle Control, PC: Positive Control at 0.5 μg/mL of Cinnamic aldehyde, Blank: no cells, α-Sens® 3 
medium only, 4 
Wells shaded by diagonal line: Containing cells, to be treated with both Firefly and Renilla luciferase 5 
reagents. These wells will be used for one of data acceptance criteria.  6 
 7 

#: Note: Refer Appendix-D, in case a vehicle other than DMSO has been selected for the test 8 

chemical(s). 9 

10 
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3.7. Luciferase assay 1 

 2 

[Material] 3 

 Dual-Glo® Luciferase Assay System (Promega、E2920) or equivalent 4 

Dual-Glo® Luciferase Reagent for Dual-1 working solution (for measuring Firefly 5 

luciferase activity): 6 

・Dual-Glo® Luciferase Substrate 7 

・Dual-Glo® Luciferase Buffer 8 

For Dual-2 working solution (for measuring Renilla luciferase activity): 9 

・Dual-Glo® Stop & Glo Substrate 10 

・Dual-Glo® Stop & Glo Buffer 11 

# Check the recommended storage conditions described by the manufacturer’s 12 

instruction and store the reagents as per the instruction since the conditions of 13 

the luciferase reagents affects the assay outcomes, in general. 14 

 PBS (-) 15 

 Luminometer  16 

 5-mL disposable pipette 17 

 10-mL disposable pipette 18 

 Electric pipettor 19 

 12-multichannel pipette or 8-multichannel pipette *1 20 

 Pipette tip for using multichannel pipette 21 

 Reservoir for 12-multichannel pipette or 8-multichannel pipette 22 

 15-mL conical tube (if necessary for storage) 23 

 Items necessary for light-shielding preservation  24 

 25 

[Method] 26 

1. Prepare “Dual-Glo® Luciferase Reagent” for Dual-1 (for measuring Firefly luciferase 27 

activity) and Dual-2 working solution according to the manufacturer’s instruction. 28 

# Must be followed as per the manufacturer’s instruction since the conditions of the 29 

luciferase reagents affects the assay outcomes, in general. 30 

# Dual-2 working solution should be prepared just before use. 2.5 mL per plate. 31 

# Keep Dual-2 working solution in the dark until use. 32 

 33 

2. Dilute “Dual-Glo® Luciferase reagent” for Dual-1 with the same volume of PBS (-) to 34 

prepare Dual-1 working solution (5 mL of Dual-1 working solution is required for a 35 
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plate).  1 

# Keep Dual-1 working solution in the dark until use. 2 

 3 

# The procedures, from the medium removal to the addition of Dual-1 working solution in the 4 

assay plate, shall be done for each assay plate. 5 

 6 

3. Bring out an assay plate from CO2 incubator and carefully remove the lid and seal from 7 

the plate, avoiding splashing the solution in wells. 8 

4. Remove all medium from each well by using multichannel pipette. 9 

5. # When removing the medium, do not touch the cells in the well. Add 200 μL of PBS 10 

(-) to all wells and remove PBS (-) by using multichannel pipette for washing (same 11 

caution above described is applied). 12 

6. Add 50 μL of Dual-1 working solution to all wells of the assay plate. 13 

#: No additional pipetting or mixing is required after the addition of Dual-1 working 14 

solution. 15 

7. Allow to stand for 10 minutes at room temperature (approx. 20-25℃) in the plate reader 16 

or under the light-protected condition. (Do not shake or tap the plate) 17 

8. After 10 minutes, measure the Firefly luminescence signal with the luminometer. 18 

9. After the measurement of the Firefly luminescence, retrieve the plate from the 19 

luminometer and add 25 μL of Dual-2 working solution to all wells of the assay plate. 20 

#: No additional pipetting or mixing is required after the addition of Dual-2 working 21 

solution. 22 

10. Allow to stand for 10 minutes at room temperature (approx. 20-25℃) in the plate reader 23 

or under the light-protected condition. (Do not shake or tap the plate) 24 

11. After 10 minutes, measure the Renilla luminescence signal with the luminometer. 25 

  26 
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4. Data Analysis 1 

*: If a vehicle other than DMSO was used for the test chemical(s), parameters, such as fold 2 

induction, cell viability and nAA, for the test chemical(s) for data analysis should be based on 3 

the same vehicle used for the test chemical(s) (i.e., Acetone or α-Sens® medium). Parameters 4 

for the positive control (PC) should be based on the vehicle control for positive control (VCPC) 5 

(i.e., DMSO).  6 

 7 

4.1. Calculation of Fold induction 8 

1. Subtract the blank RLU signal from the Firefly activity of all wells. 9 

2. Then, calculate the average of RLU of Firefly activity for the vehicle control (VC) wells. 10 

3. Calculate the fold induction dividing RLU of each well by the averaged RLU of Firefly 11 

activity of VC. 12 

4. Calculate the averaged fold induction for three-well of each concentration, VC and 13 

positive control (PC). 14 

 15 

*: Calculate the coefficient of variation (CV) for vehicle control (VC) from RLU signal from the 16 

Firefly activity. 17 

 18 

4.2. Calculation of cell viability 19 

1. Subtract the blank RLU signal from the Renilla activity.  20 

2. Then, calculate the average of RLU of Renilla activity for Vehicle Control (VC) wells. 21 

3. Cell viability (%) is calculated from the signal values by dividing the RLU of Renilla activity 22 

of each well by the averaged RLU of VC. 23 

4. Calculate the averaged cell viability for each three-wells for each concentration, VC and 24 

positive control (PC). 25 

 26 

*: Calculate the coefficient of variation (CV) for vehicle control (VC) from RLU signal from the 27 

Renilla activity. 28 

 29 

4.3. Calculation of nAA 30 

1. Subtract the blank RLU signal from the Firefly and Renilla activities of all wells. 31 

2. Calculate nRLU for each well of assay plate by dividing the Firefly luciferase signal by the 32 

corresponding Renilla luciferase signal. 33 

3. Calculate the averaged of nRLU for VC. 34 

4. Calculate the nAA for each well by dividing the nRLU of each well by the averaged nRLU 35 

of VC. 36 
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5. Calculate the average of nAA for each concentration and positive control. 1 

6. Only accept nAA if a cell viability is greater than 50% as calculated by section 4.2, and the 2 

judgement should be conducted by using the nAA values. 3 

 4 

4.4. Calculation of ratio of RLU between vehicle control and medium control 5 

1. Calculate the RLUs average of VC (n=3) and RLUs average of H4-5 and H7-9 well (n=5). 6 

2. Calculate RLUavg_VC / RLUavg_H(n=5) as ratio to be used for data acceptance criteria in “Plate 7 

Layout-B”. 8 

*: The same vehicle used for the test chemical(s) should be used for the vehicle control (VC). 9 

 10 

4.5. Calculation of IC50 for cell viability  11 

IC50 (50% Inhibitory Concentration of cell viability) can be calculated using the equation 12 

bellow, using data points lying immediately above and below low dose (Cb, Vb) and high dose (Ca, 13 

Va).  14 

 15 

 16 

 17 

 18 

 19 

 20 

 21 

 22 

 23 

 24 

 25 

4.6. Calculation of EC3.2 26 

EC3.2 can be calculated by the following equation using data points lying immediately above 27 

and below (high dose (Ca, Ia) and low dose (Cb, Ib)). 28 

EC3.2= Ca + [(3.2‐Ia) / (Ib‐Ia) * (Cb‐Ca)] 29 

 30 

 31 

 32 

 33 

 34 

 35 

  36 
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5. Data interpretation 1 

5.1. Data Acceptance Criteria for assay 2 

The assay results need to fulfill the following conditions to be qualified for further evaluation 3 

for data interpretation: 4 

1. nAA for Positive control (0.5 μg/mL Cinnamic aldehyde): 3.2 or more. 5 

2. Fold induction for Positive control (0.5 μg/mL Cinnamic aldehyde): 3.2 or more. 6 

3. Cell viability for Positive control (0.5 μg/mL Cinnamic aldehyde): 50% or more. 7 

4. The coefficient of variation (CV) of the RLU of Firefly and Renilla activities in the 8 

vehicle control: 20% or less.  9 

If a vehicle other than DMSO was used for the test chemical(s), this criterion should 10 

be applied to both the vehicle controls for the test chemical(s) and for the positive 11 

control (VCPC).  12 

For plate Layout-B, following additional criteria should be passed. 13 

5. RLUavg_VC / RLUavg_H(n=5): within 0.82～1.40. (see the calculation in “4.4 Calculation of 14 

ratio of RLU between vehicle control and medium control”) 15 

 16 

5.2. Data interpretation 17 

(1) Positive / negative judgement for each run 18 

It is important to check the data visually with checking the graph. If biologically ambiguous 19 

response is observed, it is recommended to repeat the assay.  20 

Judgement can be made based on the guides in Table 1.  21 

 22 

Table 1. Judgement guides for outcome from each run 23 

inconclusive 
 

Case-[1]: Biologically ambiguous response is observed by visual inspection : 
need to repeat the assay. 
e.g., If cell viability >= 50% at a concentration higher than the 
concentration at which cell viability showed <50%.  
You cannot make any conclusions from this outcome. 

Case-[2]: All test concentrations are below 50% (<50%) cell viability: need 
further testing by lowering the maximum test concentration.  
You cannot make any conclusions from this outcome. 

Case-[3]: Cell viability for lower and higher concentrations of 2 
concentrations crossing 3.2 of nAA are >=50% and <50%, 
respectively, and the common ration used is other than 1.2: need 
further testing using smaller common ratio. You cannot make any 
conclusions from this outcome. 

Case-[4]: Multiple EC3.2 values are calculated where cell viability where 
cytotoxicity is not observed.: need further testing. If this 
phenomenon is repeated, no additional testing is required. 
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Note: You can ignore the EC3.2 where cell viability is below 50% 
and no need for further testing in such case. 

Case-[5]: Cell viability for lower and higher concentrations of 2 
concentrations crossing 3.2 of nAA are >=50% and <50%, 
respectively. You cannot make any conclusions from this 
outcome. If the same results are generated, you need to use lower 
common ratio.  

Case-[6]: Luminescence crosstalk 

 In case of chemical identified as HiLIC in Plate Layout-A, or in case of a 
test chemical that showed luminescence crosstalk in Plate Layout-B by 
the investigation in Appendix-C, follow the instruction in Appendix-B. 

 When a chemical was not identified as HiLIC or suspected HiLIC by 
Plate layout-A, but luminescence crosstalk was observed in the 
following run in Plate layout-B and was considered to have affected 
the judgement for the adjacent test chemical(s). You cannot make 
any conclusions for the adjacent test chemical(s) from this 
outcome (also see Appendix-C). 

positive Case-[7]: nAA is >=3.2 and its cell viability is >=50% at the test 
concentration. 

Case-[8]: In case of HiLIC tested in Plate Layout-A, or in case of a test chemical 
that showed luminescence crosstalk in Plate Layout-B by the 
investigation in Appendix-C, follow the instruction in Appendix-B. 

Case-[9]: When a clear positive response is observed in the lower concentration 
range, even if the spreadsheet says “Inconclusive” due to pattern [3] (If 
cell viability >= 50% at a concentration higher than the concentration 
at which cell viability showed <50%. at higher concentrations). 

Example for Case-[9]:   
negative Case-[10]: None of the above conditions are applied and nAA values at all test 

concentration >=50% cell viability is <3.2. 

 1 

(2) Overall conclusion from 2 or 3 qualified runs 2 

Overall conclusion can be “Positive” or “Negative”. 3 

 4 

At least two runs should be performed to make overall conclusion. 5 

 if the concordant results obtained, judgement can be accepted for these two runs. 6 

 if the results are discordant in the first two runs, the additional run should be conducted, 7 

and the first two concordant results should be used for judgments. 8 

Note:  9 
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 Case-[11]: If the first two concordant results are both “inconclusive” by Case-[4] 1 

(Multiple EC3.2 values are calculated) in Table 1, the overall conclusion is “Positive”. 2 

 Case-[12]: In the non-cytotoxic (cell viability>=50%) test concentration range, the 3 

results that nAA ≥ 3.2 in the lower concentration and nAA <3.2 in the higher 4 

concentration are repeatedly obtained. In such cases (as below), this test chemical is 5 

considered as “Positive”. 6 

Example of Case-[12]:  7 

  8 
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5.3. Identification of High Luminescence inducible chemical (“HiLIC”) by “Plate 1 

Layout-A” 2 

In the first run by “Plate Layout-A”, the fold-induction level of the adjacent wells of each 3 

test chemical (Fig.-8) must be checked to identify the strong luminescence chemical. If the fold-4 

induction level of the adjacent wells is >=3.2, the test chemical is identified as “High 5 

Luminescence inducible chemical (HiLIC)” under α-Sens® assay conditions. 6 

 7 

Fig.-8 Plate Layout-A for α-Sens® 8 
VC: Vehicle Control, PC: 0.5 μg/mL Cinnamic aldehyde, Blank: no cells, α-Sens® medium only, 9 
Wells by diagonal line: Containing cells, to be treated with both Firefly and Renilla luciferase reagents.  10 
Adjacent wells: Containing cells, to be treated with both Firefly and Renilla luciferase reagents. These 11 

adjacent wells are used to identify a chemical that have strong luminescence. 12 
 13 

 14 
Fig.-9 Flowchart to identify “High Luminescence inducible chemical (HiLIC)” 15 

 16 

  17 
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5.4. Investigation of interference of the luminescence crosstalk from HiLIC (See 1 

Appendix-C) 2 

Study Directors should determine whether a luminescence crosstalk from high luminescence 3 

affected the judgement from the assay by following three steps in Plate Layout-B (also see Appendix-4 

C). 5 

Step-1: Cautions should be paid for “positive” judged chemical (Chem-A) that have a few well(s) with 6 

nAA >= 3.2 in only one side. 7 

Step-2: Check nAA values of positive judged chemical next to the chemical of interest in Step-1 8 

(Chem-A). 9 

Step-3: Check RLU of interest in Step-1 (Chem-A) whether these RLU value are affected by the 10 

adjacent chemicals or not. If it seemed affected, discard this data for the chemical interested in 11 

Step-1 (Chem-A) and retest should be conducted. 12 

 13 
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Appendix-A: Details of the changes from Maeda et al. (2020) to the current α-Sens® 

assay 

 

 Meada et al., 2020 Current α-Sens® Note 

Reporter gene 
construct 

ARE-AUG-Luc2 4xARE-AUG-Luc+  

Clonality of cell Multi-clone Single-clone  

Cell density in assay 
condition 

20,000 cells/well 10,000 cells/well Confirmed By optimization 

Maximum test 
concentration 

2000 μM 500 μg/mL 

KeratinoSensTM: 
2000 μM or 400 μg/mL 

LuSens: 
2000 μM or 2000 μg/ mL 

DMSO final 
concentration 

1% 0.1% Confirmed By optimization 

Pre-incubation time 
(seeding to before 
exposure) 

24 h 24±2 h Confirmed By optimization 

Chemical exposure 
time 

24 h 24±2 h Confirmed By optimization 

Substrate volume to be 
added  

50 μL/well 25 μL/well Confirmed By optimization 

Cut-off % for cell 
viability 

Not set 50%   

AUG: a partial rat α2U-Globlin promotor fragment 
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Appendix-B: Instruction for positive judgement for HiLIC in Plate Layout-A, and 

for test chemicals that gave luminescence crosstalk in Plate Layout-B. 

 

For positive judgment for HiLIC in Plate Layout-A, consider the data at the concentration of HiLIC 

or test chemicals corresponding to two dilution steps lower of adjacent well from the lowest 

concentration where fold-induction nAA >=3.2 was observed. 

 
For positive judgment for test chemicals that gave luminescence crosstalk in Plate Layout-B, consider 

the data at the concentration of HiLIC or test chemicals corresponding to two dilution steps lower 

from the lowest concentration where crosstalk was observed. 
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When the test chemicals were judged as inconclusive by above mentioned conditions 

The following points should be considered for the next test. 

1. If test chemicals were judged as inconclusive using Plate Layout-B, change to use Plate Layout-

A. 

2. According to Fig.-4, the maximum concentration should be the minimum concentration judged 

as HiLIC, and the common ratio should be 1.2. 

 

Chemicals that are judged as HiLIC or suspected HiLIC should have high ARE activity and are 

likely to be positive in α-Sens®, which uses ARE activity as an indicator. 

Therefore, if the result of the next test is negative, there is a possibility that the test 

concentration setting is inappropriate. In such case, the study director can determine the test 

conditions for the subsequent test, such as including test concentration one step higher than the 

previous test using Plate Layout-A. 

 

If the result of the next test is also inconclusive (i.e., you cannot make a positive/negative 

judgment), for the subsequent test, the maximum test concentration and common ratio can be 

determined by the study director (e.g. the test concentration may be set one step higher/lower than 

the previous test and/or with a lower common ratio such as 1.1, depending upon and justified by 

the data previously observed). 
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Appendix-C: Instruction for investigation of a chemical adjacent to a high RLU 

value chemical. 
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Appendix-D: Plate layouts for chemical exposure if a vehicle other than DMSO is 

selected as the vehicle for the test chemical(s). 

 

If a vehicle other than DMSO is selected, assay plates should be separated for each vehicle used the 

test chemical(s) for the reasons of the spreadsheet (e.g., if one test chemical uses acetone and another 

test chemical uses DMSO, these test chemicals should be tested in the different assay plate).  

The test chemical(s) using the vehicle other than DMSO should use the following plate layouts. It 

should be noted that the vehicle of PC (VCPC) is DMSO. 

For data analysis, the dedicated spreadsheet should be used if the vehicle other than DMSO was used. 

 

 Plate Layout-A 

  
VC: Vehicle Control (a vehicle used for test chemicals), VCPC: Vehicle of PC (DMSO), PC: Positive Control at 0.5 
μg/mL of Cinnamic aldehyde as final conc., Blank: no cells, α-Sens® medium only, 
Wells shaded by diagonal line: Containing cells and α-Sens® medium, to be treated with both Firefly and 
Renilla luciferase reagents.  
Adjacent wells in “Plate Layout-A”: Containing cells and α-Sens® medium, to be treated with both Firefly 
and Renilla luciferase reagents. These adjacent wells are used to identify a chemical that have strong luminescence. 

 

  Plate Layout-B 

 

VC: Vehicle Control (a vehicle used for test chemicals), VCPC: Vehicle of PC (DMSO), PC: Positive Control at 0.5 
μg/mL of Cinnamic aldehyde as final conc., Blank: no cells, α-Sens® medium only, 
Wells shaded by diagonal line: Containing cells and α-Sens® medium, to be treated with both Firefly and 
Renilla luciferase reagents.  

 


