Arthus Biosystems, LLC. 2600 Hilltop Dr. Building B. Richmond, CA 94806 ®
USATel: +1-877-366-3888. Other locations: support@arthusbio.com l l I S
Web: http://www.arthusbio.com

BIOSYSTEMS

Methionine Adenosyltransferase (MAT) Assay Kit

Catalog No. k00401

Packaging size 96tests
Target

Except for parasites that rely on host for living, cells from all organisms have methionine adenyltransferase (MAT, EC2.5.1.6), also
known as S-adenosylmethionine synthetase. MAT genes have been found to be exceptionally conserved throughout evolution. It was
reported that there is 59% homology between human and E. coli MAT gene sequences. In mammals, three forms or isozymes of MAT
have been identified that are encoded by three MAT genes. The MAT1a gene encodes a1 catalytic subunit. MAT-I is a tetramer of a1
subunits and MAT-IIl a dimer of the same subunits. Both MAT-I and MAT-IIl are present in adult liver cells. MAT-Il is a heterotetramer
formed by MAT2a encoding the catalytic subunit of a2 and MAT2b gene encoding regulatory 3 subunit, present in cells other than liver,
embryonic liver and hepatoma cells. MAT catalytic reaction in the body is divided into two steps: (1) Catalyze L-methionine (L-Met) and
adenosine triphosphate (ATP) to generate S-adenosylmethionine (known as the active methionine, SAM) and tripolyphosphate (PPPi).
Both SAM and PPPi remain on the surface of MAT at this stage. (2)The phosphatase activity of MAT further decompose PPPi to
dimeric phosphoric acid (PPi) and inorganic monophosphate (Pi). SAM can only be synthesized by MAT. SAM is one of the few sulfur-
containing active substances that carry extremely diverse and important biological functions in nature and is the key molecules in the
methionine cycle.

Principle of the assay

ATP + L-Met — (MAT, Mg?*, K*)—» SAM + PPi + Pi

This assay kit is designed to calculate MAT activity through measuring the concentration of the main product SAM. The chemical
reaction above and the competition enzyme-linked immune-absorbent assay (CELISA) are carried out simultaneously, so that the
SAM synthesized from the chemical reaction competes with antigens coated on the micro-titer plate for the horseradish peroxidase

(HRP)-conjugated anti-SAM antibody the minute it is generated. The SAM is quantified based on the amount of the HRP-anti-SAM
antibodies that was made not to bind to the micro—titer plate.

Components

Wash Solution (20 x ) 1 x20ml MAT Positive Control 1x40ul S2 SAM Standard 30nM 1 x200ul
Assay Plate 12 x8 wells  HRP Substrate 1x11ml  S3 SAM Standard 120nM 1 x200ul
HRP-antibody Diluent 1 x 9 ml Stop Solution 1 x 6ml S4 SAM Standard 240nM 1% 200ul
HRP-antibody 1x15ul Microplate Sealers 2 S5 SAM Standard 480nM 1 x 200ul
MAT Substrate 1x 1ml SO SAM Standard OnM 1x200ul  S6 SAM Standard 960nM 1% 200ul
Sample Diluent 1 x 6ml S1 SAM Standard 15nM 1 x200ul QC SAM Quality Control 160-240nM 1 x 200ul

Sample collection and storage

1. Make sure samples do not contain SAM, NaN3 and insoluble substance to avoid pseudo or non-specific inhibition which contributes
to the higher MAT activity incorrectly or interferes with HRP.

2. In case of much highly purified MAT with higher activity, the amount of SAM generate may exceed the detection range of this kit.
Appropriate sample dilution with provided Sample Diluent is required before testing in this situation.

Data processing

Always clear the background by subtracting the absorbance at 450 nm (OD450) of blank well from that of the test well.

The binding rate of each well (standard or sample) is equal to A/ASO, with A being the average absorbance of the standard wells or the
sample wells, Aso being the average absorbance of the SO standard wells.

Creation of standard curve: Construct a standard curve by plotting the binding rate of each standard on the y-axis against the
logarithm of its concentration on x-axis. Use quadratic polynomial curve to fit the data (r>0.99). The SAM level of the sample can be
calculated by substituting its binding rate into the standard curve equation. Then multiply the extent of dilution if the sample has been
diluted.
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Procedure

1. Warm up all reagents by putting them to room temperature and mix them well. Take out appropriate number of wells and put the
remaining wells back into the original sealing bag. Seal and store it at -20°C.

2. Add 30ul sample diluent (to blank well), standards into each well. For the sample wells, add 10ul MAT Substrate, then add 20ul test
sample. If the test sample needs to be diluted, add after diluting it in another tube with provided Sample Diluent. Duplicate wells are
recommended.

3. Prepare HRP-antibody solution: Dilute HRP-antibody with HRP-antibody Diluent at 1:600, which should be used up within a week. Mix
thoroughly and store in dark. Prepare the right amount that will be used in a week. Note: Always thoroughly centrifuge the HRP-antibody
vial to recover all the 15-17ul HRP-antibody. It is recommended to collect all samples and measure them together in 1-3 experiments in a
week by using 9ml of HRP-antibody Diluent to recover all HRP-antibody from the vial by washing it out several times.

4. Add 70ul HRP-antibody prepared from the previous step into each well except for the blank well. Notice: If the MAT activity of the
sample is low or hard to detect, let the sample and the MAT Substrate from Step 2 to react first as described in Step 5 below at 37°C for
20min. Then add 70ul HRP-antibody followed by incubating the plate at 37°C for about 40min. If you are not concerned about potential
low MAT activity from the sample, add the 70ul HRP-antibody directly and proceed to the next step.

5.Put the plate onto oscillator and shake to mix the reagents, seal the plate with micro-plate sealer. Incubate the plate at 37°C for 1 hour.
6. Peel the sealer carefully, and discard the remaining solution in the wells. Add at least 300ul wash solution in each well and maintain
this state for 30 seconds, then remove wash solution. Repeat these steps 3 times to finish washing process. Or use auto-washer instead.
7. Add HRP substrate TMB and add 100ul blending substrate to each well. Shake gently and seal the plate. Incubate the plate at 37°C for
15 minutes in dark.

8. Add 50ul Stop Solution to end reaction.

9. Measure absorbance of each well at 450nm within 15 minutes. Set zero according to the blank well.

10. MAT positive control is used to qualitatively evaluate MAT Substrate. Two-test supply can be used in 3 tests after dilution if needed.

Note

1. Using reagents and samples without warm-up or ambient temperature less than 20°C may lead to reduced OD450 reading.

2. Extra drying of wells after washing may have negative effects on the results, such as poor standard curve and poor repeatability. To
avoid it, perform the next step immediately after washing.

3. Mix solution well and wash completely, as these procedures will have influence on the assay.

4. Seal the plate with micro-plate sealer to avoid light. The sealers should be disposed after each use to avoid cross contaminations.

5. Duplicate wells for standards and samples are recommended, and quadratic polynomial is suggested for standard curve fitting
(R2>0.99). The detected concentration of quality control vial should be in the detection range.

6. If the absorbance of sample well was lower than that of S7 standard, please dilute the sample at least 10-fold and test it again until the
sample can be properly detected.

7. The concentrated wash solution may form crystals. Warm it up to allow salts to dissolve completely before diluting.

8. In a rare case when MAT positive control failed to show SAM synthesis due to reduced MAT activity, your test may still work as the MAT
substrates are more stable and still good.

9. The HRP substrate should be kept in dark.

10. The Stop Solution is diluted sulfuric acid. Avoid direct contact with skin and other things.
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Figure 1 Standard curve for quantifying SAM synthesized by MAT.
LOGIT = Ln(A/Aso /(1-AlAso))
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