
Yeast Progesterone Screen Assay Kit

Kit for measurement of steroid concentration with
Saccharomyces cerevisiae

The synthesis of Tübingen Yeast Progesterone Screen
(TYPS) assay strain is not finished yet. This

handbook theoretically describes the use of the assay
kit how it might work in the future.
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1 Introduction

This Yeast Progesterone Screen Assay Kit offers a cost-efficient,
environment-friendly, timesaving and sensitive measurement of
endocrine disruptors.
It can be used for an accurate determination of progesterone
concentration in pure chemical solution as well as in environ-
mental samples. The measurement requires our customized
yeast strains which possess a membrane bound progesterone
receptor (PAQR family) in combination with the well-studied
reporter protein luciferase (Fig.1).
The following table gives a short overview of the characteristics
of in vitro assays for estrogenic or progesterone-like sub.

Methods Duration Cells Reporter
gene

Specifity

YES 4 days yeast lacZ estrogenic
sub-
stances

ER-Calux 3 days human luciferase Estrogenic
sub-
stances

TYPS as-
say

yeast luciferase Progesterone
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Figure 1: Principle of yeast progesterone screen assay. Proges-
terone membrane receptors are constitutively expressed under
Adh1 promotor. The FET3 promotor is active under low-iron
conditions. If progesterones or substances with the same bio-
logical effect bind to the membrane receptor FET3 promotor is
repressed by a signaling pathway that is not completely under-
stood yet.

2 Safety Instructions

The assay procedure requires working with a genetically mod-
ified yeast strain. This genetically modified organism implies
no risk for human health. Nevertheless it is recommended to
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wear personal protective equipment. The measurement should
only be performed in a S1-laboratory and any release of the
genetically modified organisms in the environment has to be
prevented. After each use of the kit directly clean and disinfect
surfaces or objects which are contaminated. This product is for
research use only.

Notes

Glassware must be cleaned. Load all glass with pure ethanol
and let it dry. Weight all chemicals directly in the bottles to
avoid contamination.

3 Content

Component Quantity
DMSO 10 ml
Luciferin 50 ml
TYPS assay strain, glycerol-stock solution 3 × 40µl
SPE cartridge 200
0.3 µm membrane filters 200
Lysis-Buffer 1 5 ml
Lysis-Buffer 2 20 ml
96-well plate 10
manual 1
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4 Sample Preparation

4.1 Preparation of chemicals

Prepare progesterone samples (eg. 17β-estradiol in DMSO)

4.2 Preparation of environmental samples

1. First centrifuge samples at 4 ◦C and 13,000 rpm for 12 min
to remove large particulate matter.

2. Filtrate the supernatant through 0.3µm membrane filters.

3. SPE (Solid- phase extraction procedure) procedure with a
SPE cartridge.

4. Elute with 5 ml of methanol followed by 5 ml of 1:1 ace-
tone:hexane and evaporate to dryness.

5. Use DMSO to resolve residue .

6. Store extracted and concentrated samples at -20 ◦C before
use.

4.3 Preparation of the iGEM Tuebingen assay-
culture

Inoculate the growth medium with 0.25 ml of the concentrated
stock yeast and incubated at 28 ◦C for approximately 24 h on an
orbital shaker (150 rpm) until an OD of A620 = 1.0 is reached
(3). Prepare the assay culture by adding 2 ml yeast from the
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24-h culture to 50 ml LIM (low-iron medium, contains 1 mM
EDTA).

4.4 Assay procedure

Transfer 10µl of the previously prepared sample and 190µl of
the assay-culture to a 96-well plate. Shake briefly and incubate
for 8 hours at 28 ◦C.

4.4.1 Enzymatic lysis

1. Dilute Lysis buffer 1 10-fold with Z-buffer (60 mMNa2HPO4·
H20, 40 mM NaH2PO4 ·H20, 10 mM KCl, 1mM MgSO4 ·
7H2O and 50 mM 2-mercaptoethanol) and add 40µl of
this solution to each well.

2. Incubate at room temperature for 45 min

3. Add Lysis Buffer 2 (20µl) to each well and incubate again
for 20 min

4.4.2 Measurement

Add D-luciferin (2 mM, 50µl) in 0.2 M Na citrate buffer (pH 3.0
or 5.0) to the induced cultures. Shake plate briefly and measure
luminescence immediately in an appropriate luminometer
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5 Data Analysis

A sigmoidal standard curve with y representing luciferase activ-
ity in relative light units and x representing the concentration
of the compound.

6 Troubleshooting

Observation Possible Cause Suggestion
No luminescence
measured

Incomplete ly-
sis luciferin has
not been stored
properly

Increase time for
lysis Luciferine has
to be stored at -
20 ◦C

Luminescence
measured in nega-
tive control

Iron present in
medium

Strictly use LIM
medium

If you have any questions, do not hesitate to contact us.

7 Buffer Composition

Lysis buffer 1 Lyticase (10 mg), potassium phosphate buffer
(1 M, pH 7.5,1 ml), NaCl (5 M, 0.2 ml) and glycerol (5 ml)
and complete the volume to 10 ml with double-distilled
water.

Lysis buffer 2 Triton X-100 (0.2%)
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