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I. Description

TaKaRa PCR Mycoplasma Detection Set is a primer set designed to detect the presence of
Mycoplasma which might contaminate biological materials such as cultured cells. The
assay using this product can detect Mycoplasma within a few hours by PCR and
electrophoresis, unlike the cell culture assay, which requires about one week.

This primer set allows sensitive and specific detection of several different species of
Mycoplasma, (M. fermentans, M. hyorhinis, M. arginini, M. orale, M. salivarium, M. hominis,
M. pulmonis, M. arthritidis, M. neurolyticum, M. hyopneumoniae, M. capricolum) and one
species of Ureaplasma (U. urealyticum). This primer set will work most efficiently when used
in conjunction with 7aKaRa Taq™ or TaKaRa Ex Tag®.

Il. Components (100 reactions x 50 ulPCR)

1. MCGp F1 Primer (20 pmol/ ul)
2. MCGp R1 Primer (20 pmol/ ul)
3. MCGp F2 Primer (20 pmol/ ul)
4. MCGp R2 Primer (20 pmol/ 1)
5. Control Template (1 ng/ul)

lll. Storage -20°C

IV. Materials Required but not Provided
[Reagents]

50 ul
50 ul
50 ul
50 ul
50 ul

1. TaKaRa Tag (Cat. #R001A/B/C) or TaKaRa Ex Taq (Cat. #RR0O01A/B/C)

2. Agarose gel

ex. Agarose LO3 [TAKARA] (Cat. #5003/B)
PrimeGel™ Agarose PCR-Sieve (Cat. #5810A)

3. Sterile purified water

[Equipment]
1. Authorized instruments for PCR

2. Microcentrifuge tubes (made of polypropylene)
3. Agarose gel electrophoresis apparatus

4. Microcentrifuge

5. Micropipets and pipette tips (autoclaved)
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V. Principle

The rRNA gene sequences of procaryotes, including Mycoplasma, are well conserved. Whereas,
the lengths and sequences of the spacer regions in the rRNA operon (for example, the region
between the 16S and 23S genes), differ from species to species. Some parts of this spacer
region vary even among Mycoplasma species, while others are well conserved. This primer
setis used in a PCR detection assay to:

1) amplify this spacer region using two primers (F1 and R1), which were designed
based on the DNA encoding the 16S and 23S rRNAs.

2) perform Nested PCR using two primers, F2, based on the conserved region, and R2,
based on the 23S gene (see Fig 1).

This system does not allow the amplification of DNA from other sources, such as cultured
cells, which affect the detection results. PCR amplification of gene-specific sequences using
this primer set enhances both the sensitivity and specificity of detection. Table 1 shows the
sequences of the four primers provided in this set and the respective sequences in the
16S-spacer-23S region of 12 species of Mycoplasma which correspond to these four primers.

F1 F2
5 — >
1165 I [ 235
! spacer region 5
' ! ——
: : <~ R
: : R2;
first PCR

second PCR
Figure 1. Principle of PCR-based Mycoplasma detection

F1 R1 F2 R2
5'ACACCATGGGAGCTGGTAAT s'CTTCAT\TCGACTTECAGA-(cct\AGGCAT-"'5'GTTcTTTGAA\AA(TGAAT3' 5'GCATu:CA(CAAT\AAT\A\CTcﬁ"

M. fermentans | ceececescscescenacaee | eeen Aveooone B I [ CoAeoene
M. hyorhinis | ceeeseeccnns Teooesse | seee Aeoosons Teooe-seeessense | eoeeesssesscascens | sosssessns AeToooos
Morale | eeeescerscensccnscee | cons Teoesaes Teoee-seooscensse Aeescsessonsssense | socenscens AeAcoons
M. hominis | eeccecieiiiiiiiienee | eenn Tecososs Teeosceoesssoses | sescscccccnccncsss | sescsennne AeAeooes
M.salivarium | cecesccesccesccnsane | soes Teoessns B T I T AcAecone
M.arginini | ceeesecccsecteaneans [ aeen Aeoecons Cooeoo-seevnscense | soceescensconscens | sossenncns AeAcoons
M. capricolum | +eceeees AcoeTeoossss eeTeooGeo-CooTTTTooooeeosos | ooseecccssccccscsne | coos Teooes T-TG.

M. arthritidis | eecesecesscessccnsace | soes Aeoosons Covoe-secossonnse | soseesssnsssnssens | sosssensne AeAcooss
M. neurolyticum | +eessesccnos Teeoosse | seee T Coveo-seonncanns Aeoeessconssonsces | conneans TeTeToeoos
M.pulmonis | cececsccccttrenncaee | eenn Tecososs Covosconsososses | oossons Acececeonne | eeeeeans TeCeAooons
M. hyopneumoniae | ++ssseevesos Teeooans eCoeAeconnns Teoeo-eoooannnas eCovoen Covoononnne | eeeeenenns AeTeoons
U. urealyticum WAeeTooeoscenscsnnse | seue AeoeCooGTTTeT-00cesccnns eAccesccnsccenscns | cens Teeeos T.AG
Ecolih | seececceccns TG.++TGC eeeeAeesCooCTGeCT-GoooGoooos | w-omocmaaaaaaas | coeesesne GTGT++Ge o
B. subtilis ceCeAeeeTeTesesC ceeoPReeeGesCCTeoT-Geoosoooos | covessenennane AGeo | ceseecnss GTGCG+C- «
Table 1. Sequences of primers and their corresponding Mycoplasma DNA

- Contains the same nucleotide as the primers.
- Does not contain the same nucleotide as the primers.
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VI. Considerations Before Use

This kit is designed to detect Mycoplasma DNA and can also detect non-viable bacteria.
Mycoplasma DNA cannot be detected in some cases, when a mutation or deletion/insertion
occurs within the sequence covered by the primers in the kit.

(Takara Bio is not responsible for any actions taken as a result of analytical determinations
made with this product.)

VII. Precautions

The nested PCR reaction used in this kit is a very sensitive amplification method.

Take care to avoid cross-contamination with PCR products and the Control Template. It is
recommended to designate and physically segregate work areas for reaction mixture
preparation through detection.

VIII. Protocol

Itis recommended to use cell culture supernatants incubated for 3 - 6 days after subculturing
as samples for Mycoplasma detection. If the cells are grown in a medium such as Eagle
Medium, the supernatant can be added directly to the PCR reaction. If cell suspension
samples are used, extract the DNA and add it to the PCR reaction.

In cases where PCR inhibitors might be present in the sample, it is recommended to extract
the DNA from the sample before adding it to the PCR reaction. In order to confirm that a
sample does not contain any PCR inhibitors, a positive control experiment using the Control
Template should be performed. (Refer to D. Control Template experiment on page 7.)

A. 1st PCR
1. Prepare the reaction mixture in a tube by combining the reagents shown below.
Reagents Volume
Sterile purified water 34.75-39.25 ul
10X PCR Buffer 5 ul
dNTP Mixture 4 ul
MCGp F1 Primer 0.5 ul
MCGp R1 Primer 05 ul
TaKaRa Taq or TaKaRa Ex Tag 0.25 ul

2. Add sample (less than 5 u1) to the above reaction mixture to bring the total volume up
to 50 ul.
Note: Care should be taken to prevent cross contamination when adding sample.

3. Place all tubes in a thermal cycler and perform PCR under the following conditions.
94°C 30sec 1cycle

\J
94°C 30 sec
55°C  2min :| 30- 35 cycles
72°C 1 min

URL:http://www.takara-bio.com TAKARA BIO INC.
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B.2nd PCR

1. Prepare the reaction mixture in a tube by combining the reagents shown below.

Reagents

Volume

Sterile purified water

10X PCR Buffer

dNTP Mixture

MCGp F2 Primer

MCGp R2 Primer

TaKaRa Taq or TaKaRa Ex Taq

39.25 ul
5ul
4 ul
05 ul
0.5 ul
0.25 ul

2. Carefully add 0.5 ul* of the 1st PCR product to the above reaction mixture.
Note: Care should be taken to prevent cross-contamination when adding the 1st PCR

products.
*

diluted 1st PCR products.

To obtain clear results, also prepare reactions containing 10-fold- or 100-fold-

3. Place all tubes in a thermal cycler and perform PCR under the following conditions.

94°C 30 sec
!

94°C 30 sec

55°C  2min

72°C 1 min

C. Analysis of amplified products by gel electrophoresis

1 cycle

:| 30 cycles

1. Setaside 10 pl each of the 1st and 2nd PCR products for analysis using gel electrophoresis.

2. Perform agarose gel electrophoresis of the PCR products to verify the presence of the
amplified product and its size. For example, a 1% agarose gel (e.g. Agarose L03
[TAKARA] (Cat. #5003/B)) was used for analysis of 1st PCR products and a 2 - 4%
PrimeGel Agarose PCR-Sieve (Cat. #5810A) was used for analysis of 2nd PCR products.

*

Table 2 shows the sizes of DNA fragments amplified using two different primer

pairs when 12 species of Mycoplasma DNA are used as templates.

Table 2. Sizes of amplified DNA fragments of 12 species of Mycoplasma

Species

Primer Pairs
F1and R1 (bp)

F2 and R2 (bp)

M. hyopneumoniae
M. neurolyticum
M. fermentans
M. pulmonis

M. hyorhinis

M. orale

M. capricolum
M. arthritidis

M. salivarium

M. hominis

M. arginini

U. urealyticum

681
501
491
477
448
423
415
408
403
370,369
369
482, 481

237
196
195
189
211
179
179
157
151
147,148
145
154

Il TAKARA BIO INC.
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D. Control Template experiment

In order to confirm that a sample does not contain any inhibitors, a positive control
experiment using the Control Template should be performed. In this control experiment,
the sample (or the cell culture medium) should be added to the PCR reaction together
with 0.5 ul of the supplied Control Template.

If the sample does not contain any inhibitors, the bands derived from the Control
Template will be visible. (An 810-bp band will appear with the F1 and R1 primers, and a
590-bp band will appear with the F2 and R2 primers.)

Note:

1. If the bands derived from the Control Template are not visible, this may be due to the
presence of a PCR inhibitor. In this case, it is recommended to extract DNA from the
sample before using it as a PCR template.

2. The bands derived from Mycoplasma may not be detected by adding the Control
Template to the PCR reaction, even if the sample contains Mycoplasma. Therefore, the
positive control experiment cannot be used for Mycoplasma detection. For accurate
Mycoplasma detection, a PCR reaction using only sample as a template should be
performed.

3. When the sample used for the positive control experiment contains a large amount
of Mycoplasma, the bands derived from the Control Template may not be detected,
although the bands from Mycoplasma can be detected.

4. The Control Template does not contain any Mycoplasma sequence.

URL:http://www.takara-bio.com TAKARA BIO INC.
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IX. Application
(Detection results with 11 species of Mycoplasma and 1 species of Ureaplasma using PCR)

DNA was extracted from cultured Mycoplasma (11 species) and Ureaplasma (1 species).
Nested PCR was performed in 100 w1 PCR using extracted DNA (~1 ng), or human DNA and
mouse DNA as a negative control.

[Result]

st PCR
(bp) M 123 456 7 891011121314 M LaneM :pHYMarker
R v e catie e i v :M. hyopneumoniae

: M. neurolyticum
:M. fermentans
: M. pulmonis
:M. hyorhinis
:M. orale
:M. capricolum
M. arthritidis
M. salivarium
2nd PCR 10 :M. honjipif
(bp) 1 M. arginini

12 :U. urealyticum
1360—l M 1 2 3 456 7 8 9111121314 M 13 :human DNA

OoOoONOTULT D WN =

1107 14 :mouse DNA

926 1L '
658—
489—
267—

80—

In the 1st PCR, the detection limits are 1 ng for M. capricolum, 100 pg for M. hyopneumoniae
and U. urealyticum, and 10 pg for other Mycoplasma species. (Non-specific bands were
detected when 100 ng of human or mouse DNA was used as a template.)

In the 2nd PCR, the detection limits are 100 fg for M. capricolum and M. hyopneumoniae, and
10 fg for other Mycoplasma species. (Nonspecific bands were not detected when using

100 ng of human or mouse DNA as a template.)

n TAKARA BIO INC. URL:http://www.takara-bio.com
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X. Q&A

Q1: What medium is available for preparing cell culture supernatant samples that can be
analyzed using this product?

A1: The following medium was used to prepare samples for Mycoplasma detection
reactions with 7TaKaRa Ex Taq and TaKaRa Taq:

(1) The supernatant of a cell culture grown for 3 - 6 days in DMEM and RPMI medium
(including 10% FCS after subculturing) was added directly to a PCR reaction in one-
tenth the reaction volume. The amplification of Mycoplasma DNA was confirmed.

(2) It was confirmed that the PCR reaction would not be inhibited by adding FCS in one-
tenth volume.

Q2: Can this kit be used for detection of M. pneumoniae?
A2: No.

XI. Reference
Uemori, T., Asada, K., Kato, |, and Harasawa, R. System. Appl. Microbiol. (1992) 15:181-186.

X. Related Products

TaKaRa Tag™ (Cat. #R001A/B/C)

TaKaRa Tag™ Hot Start Version (Cat. #R007A/B)

TaKaRa Ex Tag® (Cat. #RRO01A/B/C)

TaKaRa Ex Tag® Hot Start Version (Cat. #RR006A/B)
CycleavePCR™ Mycoplasma Detection Kit (Cat. #CY232)*

* Not available in all geographic locations. Check for availability in your area.

TaKaRa Ex Taq is a registered trademark of Takara Bio Inc.
TaKaRa Taq, PrimeGel, and CycleavePCR are registered trademarks of Takara Bio Inc.

NOTE : This product is for research use only. It is not intended for use in therapeutic or diagnostic
procedures for humans or animals. Also, do not use this product as food, cosmetic, or
household item, etc.

Takara products may not be resold or transferred, modified for resale or transfer, or used
to manufacture commercial products without written approval from Takara Bio Inc.

If you require licenses for other use, please contact us by phone at +81 77 565 6973 or
from our website at www.takara-bio.com.

Your use of this product is also subject to compliance with any applicable licensing
requirements described on the product web page. It is your responsibility to review,
understand and adhere to any restrictions imposed by such statements.

All trademarks are the property of their respective owners. Certain trademarks may not be
registered in all jurisdictions.
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