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Figure 1. Phylogenetic tree of 16S rRNA gene sequences showing the 
M. pneumoniae and the M. hominis cluster. M. amphoriforme M5772 is a
Danish isolate from our laboratory. Tree kindly provided by Dave Pitcher,
PHLS, Colindale, UK.
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Figure 2. EM micrograph showing M. genitalium M 2300 (4;28) adhering
to Vero cells with the specialised tip structure (arrow). EM performed by
Jens Blom, Statens Serum Institut.

Figure 3. Electron microscopy of human fallopian tube obtained from
women undergoing laparoscopic tubal ligation. Tissue grown in vitro in-
oculated with M. genitalium. Cross-sectioned M. genitalium cells attaching
near the base of the cilia are marked by arrow. Reproduced from (37) with
the authors’ permission
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operon. Regions with repeated se-
quences are shaded. Reproduced from
(3).
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Figure 7. Sequence variation in four consecutive M. genitalium isolates from Chimpanzee A52 (68) inoculated with an early passage strain for M. geni-
talium G37. The time after inoculation (p.i.) to sampling extended until 13 weeks. The percentage of identity with the operon sequence (given for each
MgPa-rep sequence) was calculated using the entire length of the matching MgPa-rep sequence as the denominator (69).
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Figure 8. Two Vero cells with adherent and intracellular M. genitalium
cells. Mycoplasmas in intracellular vacuoles (marked by arrows) are seen
close to the nucleus (N). Modified from (28). EM photo provided by Jens
Blom, Statens Serum Institut.
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Table 1. Publicly available strains of M. genitalium.

M. genitalium 
strain Source of 
designation Isolate from strain at SSI Reference

G-37 Urethra David Taylor-Robinson (16)
M-30 Urethra J. G. Tully (16)
R 32G Human throat J. G. Tully (33)
Tw 10-6G Human throat J. G. Tully (33)
Tw 10-5G Human throat J. G. Tully (33)
Tw 48-5G Human throat J. G. Tully (33)
UTMB-10G Synovial fluid J. G. Tully (86)
M2282 Urethra J. S. Jensen (86)
M2288 Urethra J. S. Jensen (86)
M2300 Urethra J. S. Jensen (86)
M2321 Urethra J. S. Jensen (86)
M2341 Urethra J. S. Jensen (86)
M6090 Urethra Specimen provided by (8)

Bertille de Barbeyrac, 
Bordeaux, France. 
Isolated in Copenhagen, 
Denmark.

M6151 Urethra Specimen provided by (8)
Bertille de Barbeyrac, 
Bordeaux, France. 
Isolated in Copenhagen, 
Denmark. Isolated from 
same patient as M6090.
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Figure 9. Alignment of MgPa genes from different M. genitalium strains
and from MgPa repeat sequences found in the genome (modified from
(3)). The position of the MgPa-903 primer (reverse complemented) is
marked.

Reverse complement of primer MgPa-903
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Figure 10. Comparison between M. genitalium DNA load in 83 M. geni-
talium 16S PCR positive urethral swab specimens determined by TaqMan
MgPa assay (8) and Dual-probe Lightcycler gap gene assay (126). One spec-
imen was negative in both assays (not shown).

Table 4. Modified Henle-Koch postulates as suggested by David Taylor-
Robinson (132) for establishing that a mycoplasma is a cause of disease.

I. Epidemiology
The organism should be detected more frequently and/or in larger
numbers from patients with disease than from those without.

II. Antibody response
An antibody response, measured by any of several available tech-
niques, should be demonstrated in the infected host.

III. Response to treatment
Clinical and microbiological cure after treatment with an antimicro-
bial agent to which the organism is susceptible in vitro.

IV. Transmissibility
The organism should infect an animal host from which they can be re-
covered and, in so doing, produce disease similar to that seen in man.

Table 3. Original Henle-Koch postulates.

I The organism must be present in every case of the disease in question
and under circumstances, which can account for the pathological
changes and clinical course of the disease.

II The organism occurs in no other disease as a fortuitous and non-path-
ogenic parasite.

III After being fully isolated from the body and repeatedly grown in
pure culture, it can induce the disease anew



�� ��� � � � �� 	 � � 
 � � �� 
 � � 	 � � � ��� � � � � �� � � � � 	 � � 
 � � � � � � �

Table 5. Clinical studies of the prevalence of M. genitalium as determined by PCR in different categories of men.

Clinical Inclusion criteria 
Investigators Country setting Specimen type PCR system for urethritis

Jensen et al, 1993 (2) Denmark STD clinic Urethral swab in SP4 MgPa 1-3 + MgPa konf. Urethritis sypmtoms and 
>4 PMNLs/hpf

Horner et al, 1993 (135) UK STD clinic FVU                                      Mg 1-2 heminested Mg 3-2 Urethritis sypmtoms and 
>4 PMNLs/hpf

Blanchard et al, 1993 (152) USA STD clinic Urethral swab in 2SP MgPa 1-3                                                  Urethritis sypmtoms and 
>4 PMNLs/hpf or
C. trachomatis infection 
within 60 days

Deguchi et al, 1995 (142) Japan Urology Urethral swab in 2SP MgPa 1-3                                                  Urethritis sypmtoms and 
>4 PMNLs/hpf

Janier et al, 1995 (141) France STD clinic Urethral swab in 2SP MgPa 1-3 Urethritis sypmtoms and
>4 PMNLs/hpf 

Urethritis sypmtoms and 
>9 PMNLs/hpf in FVU

Lackey et al, 1995* (143) USA STD clinic NA NA >4 PMNLs/hpf

Busolo et al, 1997 (144) Italy STD clinic Urethral swab in SP4 Mg 1-2 Palmer Complaint of discharge 
and/or dysuria

Uno et al, 1997 (153) Japan Department FVU Mg 1-2 heminested Mg 3-2
of Medicine

Maeda et al, 1998 (145) Japan Urology Urethral swab in TE Mg 1-2 heminested Mg 3-2 Urethritis sypmtoms and
and >4 PMNLs/hpf

Björnelius et al, 2000 (5) Sweden STD clinic Urethral swab in 2SP Mg 16S + MgPa 1-3 konf. Urethritis sypmtoms and
>4 PMNLs/hpf 

>4 PMNLs/hpf

Gambini et al, 2000 (148) Italy STD clinic Urethral swabs in PBS MgPa 1-3 Urethritis sypmtoms and
>4 PMNLs/hpf 

Johannisson et al, 2000 (147) Sweden STD clinic Urethral swabs in MgPa 1-3 >4 PMNLs/hpf
Roche medium

Keane et al, 2000 (146) UK STD clinic FVU                                      Mg 1a-2 heminested Mg 3-2 >4 PMNLs/hpf or 
>9 PMNLs/hpf in FVU

Luo et al, 2000 (149) China STD clinic Urethral swab in saline Mg 16S or Mg 1-2 heminested Mg 3-2 Urethritis symptoms
not specified

Totten et al, 2001 (89) USA STD clinic FVU                                      5'truncated MgPa 1-3 Urethral discharge and
>4 PMNLs/hpf

Pepin et al, 2001 (151) 7 West Primary Urethral swab in MgPa 1-3 heminested MgPa 1-2 Complaint of discharge
African health Amplicor
countries care

Morency et al, 2001 (150) Central STD clinic/ Urethral swab in MgPa 1-3 heminested MgPa 1-2 Complaint of discharge
African primary Amplicor
Republic health care 

Taylor-Robinson et al, 2001 (117) South Primary FVU Mg 16S + MgPa 1-3 konf. Complaint of discharge
Africa health care and/or dysuria

Yoshida et al, 2002 (125) Japan Urology FVU GPO1/MGSO heminested >4 PMNLs/hpf 
w. My-ins mollicutes 
16 S rDNA with sequencing

Anagrius 2002 (121) Sweden STD clinic Urethral swab in 2SP Mg 16S + MgPa 1-3 konf >4 PMNLs/hpf

Mena et al, 2003 (129) USA STD clinic Urethral swab in MgPaW1 + MgPaWR1 >4 PMNLs/hpf and 
dry tube and FVU symptoms

Eastick et al, (110) UK STD clinic FVU 16SFG2 + 16SRG >4 PMNLs/hpf or 
>9 PMNLs/hpf in FVU

Dupin et al, (127) France STD clinic FVU P115-74 + P115-173 Urethritis sypmtoms and
>9 PMNLs/hpf in FVU +
threads

Total***

*) Not published in peer reviewed journal
**) Assuming that the two patients infected with C. trachomatis and N. gonorrhoeae belonged to the group with discharge
***) For calculation of the total number of patients in each group, data used from Janier et al. and Björnelius et al. were for urethritis defined by urethral smear. 

Figures in shaded boxes not included in total.
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Table

No. with No. with No. w/o Total no. 
NGU Mg+ % Mg+ NCNGU Mg+ % Mg+ NGU Mg+ % Mg+ Inclusion criteria for controls studied

48 13 27.1 34 12 35.3 47 4 8.5 Asymptomatic men attending 99
same institution

103 24 23.3 58 16 27.6 53 3 5.7 No symptoms 164
<5 PMNLs/hpf and <10 PMNLs/hpf in FVU

64 9 14.1 NA NA NA NA NA NA NA

114 17 14.9 76 14 18.4 28 0 0 Heterosexual volunteers 142
No symptoms 
<5 PMNLs/hpf in FVU

100 29 29.0 82** 29 35.3 96 8 8.5 Urethritis sypmtoms and <5 PMNLs/hpf 273

74 32 43.2 58 32 55.2 123 5 4.1 Urethritis sypmtoms <10 PMNLs/hpf in FVU

62 20 32.3 NA NA NA 62 11 18 <5 PMNLs/hpf 190

52 6 11.5 NA NA NA 44 0 0 Asymptomatic men attending same 
institution 100

NA NA NA NA NA NA 187 2 1.1 Asymptomatic men attending Dept. of 187
Medicine for checkup; w/o genital 
complaints

76 10 13.2 34 9 26.5 21 0 0 Asymptomatic men attending same 97
institution

40 12 30 29 12 41.4 44 5 11.4 No symptoms 101
v5 PMNLs/hpf

50 13 26 36 13 36.1 51 5 9.8 <5 PMNLs/hpf

178 52 29.2 110 27 24.5 23 1 4.3 No symptoms, no history of urethritis 201
last 3 years 
<5 PMNLs/hpf

115 17 14.8 74 16 21.6 118 1 0.8 <5 PMNLs/hpf 233

36 12 33.3 22 10 45 11 1 9.1 <5 PMNLs/hpf and <10 PMNLs/hpf in FVU 47
No symptoms

116 28 24.1 NA NA NA 67 3 4.5 Asymptomatic men attending same 183
institution

121 27 22.3 85 24 28.2 117 4.3 No urethritis sypmtoms and <5 PMNLs/hpf 246

251 41 16.3 209 37 17.7 339 0 8.8 Asymptomatic men attending same 998
institution

127 53 41.7 NA NA NA 100 15 15 Asymptomatic men attending primary 510
health care

96 17 17.7 81 16 20 185 16 8.6 Every fifth asymptomatic man attending 367
same institution

93 14 15.1 46 9 19.6 42 1 2.4 Asymptomatic men attending same 190
institution

279 27 9.7 254 26 10.2 222 3 1.4 <5 PMNL/hpf 501

52 16 30.8 32 9 28 184 14 7.6 Asymptomatic men attending same 285
institution

54 9 16.7 46 7 15.2 NA NA NA                                                                                             54

74 16 21.6 57 16 28.1 60 0 0 Urethritis sypmtoms <10 PMNLs/hpf in FVU 193

50 1 2 Asymptomatic men attending same 
institution

2261 470 20.8 1336 290 21.7 2107 124 5.9

*) Not published in peer reviewed journal
**) Assuming that the two patients infected with C. trachomatis and N. gonorrhoeae belonged to the group with discharge
***) For calculation of the total number of patients in each group, data used from Janier et al. and Björnelius et al. were for urethritis defined by urethral smear. 

Figures in shaded boxes not included in total.
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Figure 11. Odds ratios and 95% confidence intervals in epidemiological studies of M. genitalium PCR positivity and non gonococcal urethritis (NGU).
DerSimonian - Laird random effects analysis. Box size represents weight (number of patients studied) of each study in the meta analysis. Forrest plot pre-
pared in Stata 8.0 using the Metan module by Jannik Helweg-Larsen (reproduced from (154)).
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Figure 12. Odds ratios and 95% confidence intervals in epidemiological studies of M. genitalium PCR positivity and non chlamydial, non gonococcal ure-
thritis (NCNGU). DerSimonian – Laird random effects analysis. Box size represents weight (number of patients studied) of each study in the meta analysis.
Forrest plot prepared in Stata 8.0 using the Metan module by Jannik Helweg-Larsen. (reproduced from (154))
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Figure 13. Mycoplasma genitalium DNA load in FVU from patients with-
out urethritis (<5 PMNL/hpf), low-grade NCNGU (5-10 PMNL/hpf), high-
grade NCNGU (>10 PMNL/hpf) and patients with a concomitant C. tra-
chomatis infection.
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Table 6. Response to treatment of M. genitalium infected men in open studies.

Persistent Urethritis
Follow-up No. available positive in persistent

Study Treatment time for follow-up by PCR positive

Horner et al. (135; 156) Doxycycline 200 mg × 1 + 100 mg × 13 days 10-21 14 7 (50%) 7 (100%)
Johannisson et al. (147) Tetracycline 500 mg × 2 × 10 days >21 13 8 (61%) 6 (75%)
Falk et al. (7; 113) Doxycycline 200 mg × 1 + 100 mg × 8 days or 

Lymecycline 300 mg × 2 × 10 days 28-35 16 10 (63%) 8 (80%)
Azithromycin 500 mg × 1 + 250 mg × 4 days 28-35 8 0 -

Gambini et al. (148) Doxycycline 200 mg × 7 days 14 35 2 (6%) 2 (100%)*
Azithromyxin 1 g stat 14* 17 3 (18%) 3 (100%)*

Maeda et al. (157) Levofloxacin 100 mg × 3 × 14 days 14 12 8 (67%) 1 (13%)
5 (63%) recurrent NGU

Dupin et al. (127) Minocycline 100 mg × 7 days or 
Doxycycline 100 mg × 7 days 15-35 8 5 (63%) 3 (60%)

*) Not clearly stated in the article
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5.1.1. Prevalence studies without controls
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5.1.2. Cervicitis
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5.1.3. Pelvic inflammatory disease
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5.1.4. Bacterial vaginosis
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5.1.5. Adverse pregnancy outcome and infertility
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Table 7. Clinical studies of the prevalence of M. genitalium as determined by PCR in different categories of women.

Clinical
Investigators Country setting Specimen type PCR system Inclusion criteria

Jensen et al, (1) Denmark Random Urethral swab in SP4 MgPa 1-3 Random specimens for
specimens for C. trachomatis culture
C. trachomatis

Palmer et al, (165) UK STD clinic Cervical swabs in PBS Mg 1-2 hemi-nested Mg 3-2 Unselected female STD 
clinic attendees

Blanchard et al, (152) USA STD clinic Cervical swab in 2SP MgPa 1-3 Cervicitis symptoms or 
>10 PMNLs/hpf or 
C. trachomatis infection 
within 60 days

Tsunoe et al, (166) Japan STD clinic Cervical swab in ELISA Mg 1-2 hemi-nested Mg 3-2 Female commercial sex
medium workers 

de Barbeyrac et al, (111) France STD clinic Urethral swab in 2SP MGS1/MGS-2 and MGS1/MGS-4 Random specimens for 
C. trachomatis culture

Falk et al, (2004 submitted) Sweden STD clinic Cevical swab in SP4 Mg 16S + MgPa 1-3 konf. Unselected female STD
and FVU clinic attendees

Uno et al, (168) Japan Department Cervical swab in TE Mg 1-2 hemi-nested Mg 3-2 Mucopurulent discharge
of Ob-gyn. or >20 PMNL/hpf

PID (fever, leucocytosis, 
tenderness)

Manhart et al, (107) USA STD clinic Cervical secretions 5'truncated MgPa 1-3 Cervicitis: Yellow mucopus 
on filter paper or >30 PMNLs/hpf

Anagrius et al, (121) Sweden STD clinic Urethral swabs in 2SP Mg 16S + MgPa 1-3 konf. Cervicitis >30 PMNLs/hpf 
or urethritis >4 PMNLs/hpf

Keane et al, (180) UK STD clinic Vaginal and cervical Mg 1a-2 hemi-nested Mg 3-2 BV (Spiegel criteria)
swab in PBS

Casin et al, (169) France STD clinic Urethral and cervical MgPa 1-3                                                   Vaginal discharge
swab in 2SP

Cohen et al, (108) Kenya STD clinic Cervical swab + 5'truncated MgPa 1-3 Pelvic pain and plasma cell
endometrial biopsy endometritis
in Amplicor STM

Lu et al, (181) USA Prenatal High vaginal swabs MgPa 1-3 Subsequent spontaneous
health care in PBS abaortion

Labbé et al, (183) Guinea- Dept of Cervical swab in MgPa 1-3 heminested MgPa 1-2 Adverse pregnancy out-
Bissau Ob-gyn. Amplicor STM come (Spontaneous 

abortion, stillbirth, pre- 
or dysmaturity)

Simms et al, (172) UK Dept of Cervical swab in 16SFG2 + 16SRG                                        Clincal PID (Hager criteria)
Ob-gyn. LCR medium
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5.4.2. Sexual transmission
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$ ("  %� '#�(% ���� ��,�0� (� � 1*,�(�� *1� (� � 3*)�1� )� � %- /C*&�
'*�(,-#( ��"*,-)�#'' #��(*�$ �1,-1�-- )�
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�
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��%+� (� �3*)�1� )�� %- /C*&��'*�(,-#( �0� �(� �  3�� � #�*%#$- � (*
&*%&-,) 0�(�#(�
�������������&#%�&#,� �3,&*',�,- %(�& �!�&�(���#-/
(�*,+�� (� � ) 3*%�(�#(�*%� *1� #%� #%(�$*).� � �'*%� � ��� -#&5�%+��
�
����������� ��� � H,#--.� (�#%�3����$- �"�(��(�#%�3����*%��#( ����3�-#�
(*� (�*� �*1���� �����
��������� � �*- �*1�
������������� �%�"*3 %� ��
- ���" --� �(#$-��� )�(�#%��%�3 %0�#%)�1,�(� ���(,)� ��#� �%  ) )�(*
#))� ��� (� � � -#(�*%� (*� 4��� #%)� -#( � � I, -# � �,&�� #�� �%1 �(�-�(.�

Table

No.                                                      No. w/o 
examined Mg+ % Mg+ disease Mg+ % Mg+ Inclusion criteria for controls Total no. studied

74 5 7 74

57 10 18 57

50 3 6 50

174 22 13 90 1 1 Pregnant women 264
No symptoms 

55 0 0 55

464 39 6 59 0 0 Women attending for pap smear 523

64 5 8 80 0 0 Pregnant women 200
No symptoms

56 4 7

215 24 11 504 26 5 Women w/o MPC attending same institution 719

217 21 10 218 6 3 Women w/o urethritis or cervicitis attending 445
same institution

17 0 0 21 2 12 No BV 38

170 65 38 25 4 16 Asymptomatic women in gyn. private practice 195

58 9 16 57 1 2 Pelvic pain, no endometritis 115

124 5 4 124

414 27 7 600 36 6 Delivery of term neonate >2500g 1014

45 6 13 37 0 0 Women undergoing tubal ligation 82
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