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3. SOP “Determination of cell proliferation in T screen assay” v2.0 (used in Part 2 of the validation study)

The reuse policy of the European Commission documents is implemented by the Commission Decision 2011/833/EU of 12 December 
2011 on the reuse of Commission documents (OJ L 330, 14.12.2011, p. 39). Unless otherwise noted, the reuse of this document is 
authorised under the Creative Commons Attribution 4.0 International (CC BY 4.0) licence (https://creativecommons.org/licenses/by/4.0/). 
This means that reuse is allowed provided appropriate credit is given and any changes are indicated.  

For any use or reproduction of photos or other material that is not owned by the European Union, permission must be sought directly 
from the copyright holders. The European Union does not own the copyright in relation to the following elements: 
- Cover page illustration, © BioRender.com

How to cite this report: Katsanou E., Standard Operating Procedure for T-Screen assay using a QUANTITATIVE HIGH THROUGHPUT 
screening approach, version 1.0, applied in Part 2 of the EURL ECVAM thyroid validation study, European Commission, Ispra, 2023, 
JRC133178.  

The method was developed by Arno Gutleb, LIST (Luxembourg) and subsequently implemented by the EU-NETVAL test facility NIOM (Poland) within 
the validation study. For the purpose of running the method on a robotic platform during part 2 of the validation study, EURL ECVAM 
prepared a 4th SOP. 

4. SOP "T-Screen assay using a QUANTITATIVE HIGH THROUGHPUT screening approach" v1.0 (used in Part 2 of the validation study)

Contact information 
Method developer: 
Arno Gutleb
PhD, ERT
Luxembourg Institute of Science and Technology (LIST)
Environmental Research and Innovation (ERIN) Department
41, rue du Brill
L-4422 Belvaux
Grand-duchy of Luxembourg
Tel: +352 275 888  481
e-mail: arno.gutleb@list.lu

EU-NETVAL facility 
European Union Reference Laboratory for Alternatives to Animal Testing (EURL ECVAM)
JRC-F3-ENQUIRIES@ec.europa.eu
Via E. Fermi, 2749
I-21027 Ispra (VA), Italy
Effrosyni.KATSANOU@ec.europa.eu
https://joint-research-centre.ec.europa.eu/eu-reference-laboratory-alternatives-animal-testing-eurl-ecvam_en

EU Science Hub 
https://joint-research-centre.ec.europa.eu 

JRC133178 

Ispra: European Commission, 2023 
© European Union, 2023  

https://www.ri.se/en
https://joint-research-centre.ec.europa.eu/
https://creativecommons.org/licenses/by/4.0/
bernacm
Highlight

bernacm
Highlight



HT T-Screen v1 

Version 01 EURL ECVAM Page 2 of 6 

Abbreviations and specifications 

HT T-Screen T-Screen method applied in a high-throughput mode 

T4 
3,3′,5,5″-tetraiodo-L-thyronine 

Synonym: L-thyroxine 

T3 3,3′,5-Triiodo-L-thyronine 
Fs Furosemide 

SDS Sodium Dodecyl Sulfate 

RI Reference Item 

PC Positive Control 

NC Negative Control 

TC Test Chemical 

SC Solvent Control 

qHTS quantitative high throughput screening 

RPE Relative Proliferative Effect 

Test plate transparent 96-well plate where the assay is prepared 

Compound plate 96-well plate where dilution series is prepared 

Mother plate 
96x1mL glass tubes matrix with 1000x C1 concentration of all test 

items and controls 
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1 INTRODUCTION 

The T-Screen assay can be performed with an automated liquid handling platform 

utilising a quantitative high throughput screening (qHTS) approach with 96 well plates. 

In qHTS, each test plate contains a single concentration of the test Items, positive and 

negative controls and the reference Item. These Items are tested simultaneously on a 

series of plates (e.g. 10 to 15) with an increasing dilution per plate. Hence, the dose 

response is generated over the entire series of plates. A dilution factor of 4 is applied 

and 10 plates are used. The reference, control and test items are placed in a random 

fashion over the series of the plates allowing consideration of positioning interference. 

All wells of each 96 well are utilised and possible edge effects are taken into 

consideration within the data processing and analysis. The positive, negative and 

cytotoxicity control Items will also be diluted over the series of the 10 plates.  

The HT T-Screen assay is carried out according to the SOPs of the manual approach 

 T-screen assay measuring cell proliferation of GH3 cells using alamar

blue/resazurin, Version 2 of 25/01/2022

 Determination of cell proliferation in T-screen assay, Version 2 of 27/12/2021

 Handling, Maintenance and Quality Control of the 3 GH3 cell line, Version 2

of 27/12/2021

with the following modifications to allow application on the robotic platform. 

2 MODIFICATIONS 

2.1 Materials 

2.1.1 Equipment 

Automated liquid handling platform, volume range 5 - 1000 µL (yearly 

calibration performed according to manufacturer’s instructions) e.g. Microlab 

STARLET. 

2.2.2   Consumables  

Reagent / Consumable 

96-well sterile plates (clear flat-bottomed with lid) (Test plates) e.g.

Corning 3628

96-well plates (round-bottomed) (Compound plates) e.g. Costar

3795

96 Deepwell containers e.g. Thermo 1064-15-6 

Automation compatible pipette tips e.g. Hamilton 50 µl (235979), 

300 µl (235937) and 1000 µl (235940) 

96 Matrix plates (Mother plate) e.g. Thermo Matrix 1.0 ml 3850 

Autoclaved reservoirs (for assay medium) 

Reservoirs e.g. Thermo 1064-15-8 
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2.2 Plate layout and randomisation of the Items. 

All Items (reference, controls and test) are placed in no particular order on the plate 

(randomisation). The plate layout of the test plates is the same for every plate. The 

maximum number of Test Items (TI) is 19 in one experiment. Each TI has three 

technical replicates on every plate. There are six control Items on the plate: positive 

(PC), negative (NC), solvent control (SC), cytototoxic control (CC), blank, blank w/o 

Alamar Blue and in addition also the Reference Item (RI).  

All of them are serially diluted. 

 

The following rules are applied to position TI, RI and controls on the plate: 

 TI, PC, CC and NC replicates are positioned randomly in the plate  

 5 RI and SC replicates are positioned randomly in inner wells of the plate 

 5 RI and SC replicates are positioned randomly in outer wells of the plate 

 

 

Plate layout 

An indicative plate layout can be found in Annex 1. Final plate layouts are reported in 

the Study plan. 

 

 

2.3 Preparation of Reference Item, control Items and Test items 

 

The Reference, controls and test Items are prepared in the same way as described for 

the manual assay. 

 

In addition, Sodium Dodecyl Sulfate (CAS 151-21-3) is included as the cytotoxicity 

positive control item, in concentration range 1.907 x10-4 uM to 200 uM.  

 

 

2.3.1 Preparation of the mother plate and dilution series 

 

1. Thaw the frozen glass vials of the stock solutions for all items at room 

temperature 

2. Prepare few mother plates with the stock solutions of all items (controls 

and test chemicals) according to the plate layout for the experiment. Store 

the plates and remainder of the stock solutions at -20 C 

3. Thaw one mother plate at room temperature just before the dilution is 

planned 

4. Prepare a dilution series from the mother plate with the liquid handler 

(dilution factor 4; e.g., 30 µL + 90 µL DMSO) to provide 10 serial 

concentrations [C1 (highest) – C10 (lowest)],)  
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Acceptance criteria 

 

 

Number Acceptance criteria  

1 
The doubling time of the GH3 cells in cDMEM/F12 

medium  
42 ± 5h 

2 

 

Cell number in PCM in 72h±1h and 96h±1h of culture 

should be at least 40% lower that cell number in 

cDMEM/F12, when determined simultaneously. 

 

3 Sigmoidal curve of reference item T3 

 

Yes  

 

4 EC50 range reference item T3 
-10.4 to -9.6 log10 

(Molar) units 

5 RPE for EC50 T3 (i.e. 0.1 nM T3) 30% - 70% 

6 

 

Z-factor  

 

> 0.5 

7 RPE of SDS at 100 µM  < RPE of SC 

   

2.4 Results 

2.4.1 Data processing and analysis 

 

The data are processed with a statistical software e.g. MatLab.  The formulas are given 

in the SOPs ‘T-screen assay measuring cell proliferation of GH3 cells using alamar 

blue/resazurin’ and ‘Determination of cell proliferation in T-screen assay’. 

 

 

 



 HT T-Screen v1 

 

 

 

Version 01 EURL ECVAM Page 6 of 6 

  

3 ANNEX 1 

3.1 Plate Layout for T-Screen experiment 

 The plate layout is indicative only. The final plate layouts are shown in the Study plan. 

 There will be 10 test plates, one concentration in each plate (C1- C10). The layout will be the same in each plate. 

 Reference Item (RI): 10 replicates (Red). 

 Test Item (TI): up to 19, 3 replicates (White). 

 Positive Control (PC): 3 replicates (Blue). 

 Negative Control (NC): 3 replicates (Yellow). 

 Solvent Control (SC): 10 replicates (Green). 

 Cytotoxicity control (CC): 3 replicates (Purple) 

 Blank: 4 replicates (Peach) 

 Blank w/o AB: 4 replicates (Light blue) 

 Empty wells will be filled with SC 

 

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

A Blank RI TI 5 r2 TI 5 r1 SC TI 10 r1 NC TI 18 r1 TI 15 r3 RI TI 19 r1 TI 19 r2 

B Blank  SC TI 8 r2 TI 9 r2 TI 11 r1 CC TI 12 r3 TI 14 r2 PC TI 19 r3 SC 

C Blank RI TI 3 r1 TI r2 TI 5 r3 TI 12 r1 TI 10 r3 TI 13 r3 TI 16 r3 SC TI 1 r1 SC 

D Blank TI 3 r2 TI 4 r3 NC TI 6 r3 TI 13 r1 TI 14 r1 TI 14 r3 SC RI RI TI 1 r3 

E 
Blank 
w/o AB TI 4 r2 TI 4 r1 CC TI 9 r1 TI 10 r2 TI 15 r1 TI 17 r1 TI 15 r2 TI 17 r3 RI TI 1 r2 

F 
Blank 
w/o AB PC TI 6 r2 RI TI 7 r3 NC TI 11 r3  TI 12 r2 TI 16 r2 TI 18 r3 SC SC 

G 
Blank 
w/o AB TI 3 r3 TI 7 r2 TI 6 r1 TI 8 r1 TI 9 r3 TI 11 r2 TI 13 r2 SC PC TI 18 r2 TI 2 r3 

H 
Blank 
w/o AB RI RI TI 7 r1 TI 8 r3 RI TI 16 r1 CC SC TI 17 r2 TI 2 r1 TI 2 r2 

 



 

 

  

GETTING IN TOUCH WITH THE EU 

In person 

All over the European Union there are hundreds of Europe Direct centres. You can find the address of the centre nearest you online 
(european-union.europa.eu/contact-eu/meet-us_en). 

On the phone or in writing 

Europe Direct is a service that answers your questions about the European Union. You can contact this service: 

— by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls), 

— at the following standard number: +32 22999696, 

— via the following form: european-union.europa.eu/contact-eu/write-us_en. 

 

FINDING INFORMATION ABOUT THE EU 

Online 

Information about the European Union in all the official languages of the EU is available on the Europa website (european-
union.europa.eu). 

EU publications 

You can view or order EU publications at op.europa.eu/en/publications. Multiple copies of free publications can be obtained by 
contacting Europe Direct or your local documentation centre (european-union.europa.eu/contact-eu/meet-us_en). 

EU law and related documents 

For access to legal information from the EU, including all EU law since 1951 in all the official language versions, go to EUR-Lex 
(eur-lex.europa.eu). 

Open data from the EU 

The portal data.europa.eu provides access to open datasets from the EU institutions, bodies and agencies. These can be 
downloaded and reused for free, for both commercial and non-commercial purposes. The portal also provides access to a wealth 
of datasets from European countries. 

 

https://european-union.europa.eu/contact-eu/meet-us_en
https://european-union.europa.eu/contact-eu/write-us_en
https://european-union.europa.eu/index_en
https://european-union.europa.eu/index_en
https://op.europa.eu/en/publications
https://european-union.europa.eu/contact-eu/meet-us_en
https://eur-lex.europa.eu/
https://data.europa.eu/en



	Method 8a_SOP_AssayHT_Part 2_JRC.pdf
	Method 2a_SOP_Assay_Part 1_ver00
	SOP 20077 v 1

	SOP8a - HT T-screen assay_08072022_clean.pdf
	1 INTRODUCTION
	2 MODIFICATIONS
	2.1 Materials
	2.1.1 Equipment

	2.2 Plate layout and randomisation of the Items.
	2.3 Preparation of Reference Item, control Items and Test items
	2.3.1 Preparation of the mother plate and dilution series

	Acceptance criteria
	2.4 Results
	2.4.1 Data processing and analysis


	3 ANNEX 1
	3.1 Plate Layout for T-Screen experiment





