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Multilocus sequence typing of
Treponema pallidum in male
patients with genital ulcers in a
public sexually transmitted
infections clinic: a  new allele
and  almost complete macrolide
resistance�

Dear Editor,

Syphilis  is  a  sexually  transmitted  infection  of  polymorphic
evolution  caused  by  the Treponema  Pallidum  subspecies  pal-
lidum  (TP).  Mucocutaneous,  neurological  and  cardiovascular
systems  are  the  most affected  and  mother-to-child  transmis-
sion  can  occur  at any  stage  of  pregnancy.1 The  World Health
Organization  (WHO)  estimated  6.3  million  yearly  cases in the
world.  In  Brazil,  syphilis  increased  from  33.9  cases in 2015
to  74.2  cases  per  100,000  inhabitants  in 2019.2

TP  is non-cultivable  with  standard  culture methods.
In  clinical  practice,  the  diagnosis  is  presumptive  using
serological  tests.  Different  Polymerase  Chain  Reactions
(PCR)  techniques  have  been  used for  diagnosis3 and  DNA
sequencing  is  increasingly  used  to  study  genetic  diver-
sity,  dynamics  of  transmission,  virulence,  and patterns
of  resistance.4 Genotyping  by  Multilocus  Sequence  Typ-
ing  (MLST)  on  the chromosomal  loci  TP0136,  TP0548,  and
TP0705  allows  better  discrimination  of  TP  strains  and per-
mits  the  creation  of  an epidemiological  analysis  database
(https://pubmlst.org/organisms/treponema-pallidum). Dif-
ferent  loci,  distinct  alleles,  and  their  combination  define
the  allelic  profile  and  the Sequence  Type  (ST).  The  analysis

� Study conducted at the Sanitary Dermatology Outpatient Unit,
Secretaria Estadual de Saúde, Porto Alegre, RS, Brazil.

of  the 23SrRNA  gene  can  complement  the identification  of
mutations  (A2058G  or  A2059G)  that  are related  to  resistance
to  macrolides.5

The  objective  of  our  study  is  detecting  and  genotype  TP
in  by  MLST Genital Ulcers  Presumptive  of  Syphilis  (GUPS).

We  analyzed  exudate  GUPS  samples  obtained  from
male  patients  aged  18  years  and  over,  seen  at a  pub-
lic  STI  clinic  in Porto  Alegre,  Brazil,  from July  2019
to  March  2019.  Sample  collection:  dry cotton  swab.
DNA  extraction:  PureLink® Genomic  Kit  (Invitrogen®,
Thermo  Fisher  Scientific).  Detection:  PCR  amplification
of  260  bp  of the  tpp47  gene  with  DNA using  the  primers
KO3  (5’-GAAGTTTGTCCCAGTTGCTGCTTT-3’)  and  KO4
(5’-CAGAGCCATCAGCCCTTTTCA-3’).  Amplification:  Taq
platinum  DNA  polymerase  (Invitrogem,  Fisher  Scientific,
USA)  and  Thermocycler  PTC96  (Bioer  Technology,  China).
PCR  product  analysis:  electrophoresis  in agarose  gel  (0.05%
ethidium-bromide).  MLST  analysis:  sequencing  chromosomal
loci  (TP0136,  TP0548,  and  TP0705)  as  described  previously
by  Vrbová  et  al.,4 Evaluation  of A2058G  and  A2059G
mutations  in the  23S rRNA  gene:  nested  PCR.  Sequencing
analysis:  Bioedit  software  (Tom  Hall, USA).  Genotyping
analysis:  scheme  including  TP0136,  TP0548,  and  TP0705
loci,4 using the  public  database  platform  for  molecular
typing  and  microbial  genome  diversity  (PubMLST,  available
at  https://pubmlst.org/organisms/treponema-pallidum).
Resistance-related  sequencing  analysis:  sequence  annota-
tion  corresponding  to  positions  2058  and 2059  in rRNA  gene
of  Escherichia  coli  (accession  no V0033,  GenBank).  Positive
and  negative  controls  were  used  in each  round.  Ethical
approval:  School  of Public  Health,  state  of  Rio  Grande  do
Sul  (no 3,232,889).

Forty-three  participants  were  recruited.  Ages  ranged
from  19  to  66  years.  All  of  them  were  residents  of  the
metropolitan  area  of Porto  Alegre.  In  32  (74%)  of  the 43  DNA
samples  analyzed,  we  detected  TP specific  sequences.  In
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Figure  1  New  allele  for  TP0705  and three  heterozygous  peaks  for  TP0136,  TP0548  and TP0705  loci.  (A)  Chromatogram  of  sample

25 shown  the  new  allele  variant  called  here  of  11,  characterized  by an  SNV  at  position  270  (C→T)  using  the allele  3 (most  similar

sequence) as  reference.  (B)  Chromatograms  of  three  samples  showed  heterozygous  peak  for  TP0136  locus  at  position  154 (C  and  T),

TP0548 at  position  14  (G  and  A)  and  TP0705  at  position  265 (G  and  A).  The  alleles  used  as  reference  are the most  similar  sequence

observed in  PubMLST  database.

30 (94%)  of  the 32  at least  one locus  of  the MLST  scheme
was  successfully  sequenced.  We  successfully  sequenced
the  same  proportion  23SrRNA  gene.  We  obtained  quality
sequencing  of  TP0705  in 22 samples,  as  well  as  for  TP0136
and  TP0548.  The  combination  of successfully  sequenced
locus  among  samples  varied.  We  identified  three  allele vari-
ants  for  TP0136,  two  for TP0548,  and  three  for  TP0705.
We  identified  a new  allele  for  TP0705  in the  only  sam-
ple  characterized  as  genotypically  susceptible  to  macrolides
(designated  allele 11) which  differed  from  allele 3  at loci
position  270  (C270  T).  Three  other  samples  presented  het-
erozygous  peaks  (two  peaks),  at positions  154  for  TP0136,
14  for  TP0548,  and  265  for  TP0705  (Fig.  1). The  results  of
TP  typing,  the identified  alleles,  the  genotypic  resistance
profile,  and  the  clonal  complex  are presented  in Table  1.

We  obtained  Sequence  Types (ST), which  are attributed
to  fully  characterized  haplotypes  (three  MLST  loci), for 11
samples  and  the  most  frequent  (8/11;72,7%)  was  the  pro-
file  1.3.1  (ST  1).  Profile  28.7.3  has  not  yet  attributed  an
ST  in  PubMLST  platform.  We  classified  samples  that  had  at
least  one  locus  successfully  sequenced  in a  clonal  complex

by  approximation.  This  classification  was  based  on  the num-
ber  of  sequenced  isolates  containing  the  allele(s)  stored  in
the  PubMLST  database  (Table  2). We  identified  two  clonal
complexes  of  strains:  6 (20%) of  30  isolates were  classified
as  Nichols-like  and  22  (73%)  as  SS14-like.  It was  not feasible
to  assign  a  clonal  complex  to  the two  samples  that  only had
the  TP0705  locus  successfully  sequenced.  One  sample  was
characterized  as  allele  3,  while  the other  exhibited  a newly
identified  allele  designated  as allele  TP0705-22  (Fig.  1).5

Regarding  resistance-related  mutations,  out of the  30  sam-
ples  that  were  adequately  characterized,  only  one  did  not
have  the  A2058G  mutation  in  the  23S  rRNA gene  and  there-
fore  classified  as  susceptible.

The  TP  DNA  was  detected  in  approximately  two-thirds
of  the samples.  They  belonged  to  the SS14-like  or  Nichols-
like  clonal  complexes.  A new  allele  was  identified  in the
two  samples  not classified  in a clonal  complex  (x.x.3  and
x.x.11).5 The  haplotype  containing  this  allele  had  only  the
TP0705  locus  characterized.  This  locus  can  share identical
alleles  among  strains  from  SS14  and  Nichols-clades,  which
makes  it  difficult  to  assign  a  clonal  complex.
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Table  1  Genotyping  of  T. pallidum  by  Multi-Locus  Sequence  Typing  (MLST)  of  studied  samples.

Sample  ID  TP0136  TP0548  TP0705  23S  rRNAa MLSTb STc Clonal  Complex

1  1 3 1 R 1.3.1  1 SS14-like

7 nd  nd  1 R x.x.1  --- SS14-liked

8  9f 7 R 9.7.x  --- Nichols-liked

9  1 3 --- R 1.3.x  --- SS14-liked

10  1 nd  1 R 1.x.1  --- SS14-liked

11  1 3 1 R 1.3.1  1 SS14-like

12 1 3 nd R 1.3.x  SS14-liked

13  nd  3 nd R x.3.x  SS14-liked

14  nd  nd  nd R ---  --- nd

15 nd  nd  nd R ---  --- nd

16 28  7 3 R 28.7.3  --- Nichols-like

17 nd  nd  1 R x.x.1  --- SS14-liked

18  1 3 1 R 1.3.1  1 SS14-like

19 1 3f nd R 1.3.x  --- SS14-liked

20  1 3 nd R 1.3.x  SS14-liked

21  nd  7 3 R x.7.3  --- Nichols-liked

22  9 7 3 R 9.7.3  26  Nichols-like

23 nd  nd  3 nd  x.x.3  --- nd

25 nd  nd  11e S x.x.11  --- nd

27 1 3 nd R 1.3.x  --- SS14-liked

28  1 3 1 R 1.3.1  1 SS14-like

29 28  7 3 R 28.7.3  --- Nichols-like

30 1 3 1 R 1.3.1  1 SS14-like

31 nd  nd  1 R x.x.1  --- SS14-liked

32  1 3 1 R 1.3.1  1 SS14-like

34 1 nd  1 Nd 1.x.1  --- SS14-liked

35  1 nd  1f R 1.x.1  --- SS14-liked

36  28  7 3 R 28.7.3  --- Nichols-like

38 1 3 nd R 1.3.x  --- SS14-liked

39  1 3 1 R 1.3.1  1 SS14-like

40 1 3 1 R 1.3.1  1 SS14-like

42 nd  3 1 R x.3.1  --- SS14-liked

nd, Not determined.
a 23S rRNA gene encoding resistance to macrolide antibiotics: S, Sensitive; R,  Resistant with mutation A2058G.
b Allelic profiles based on TP0136, TP0548 and TP0705 loci sequences.
c ST,  Sequence Type, according to the  PubMLST database for Treponema pallidum subsp. Pallidum.
d Clonal complex classified by approximation.
e New allele.
f Alleles with heterozygous peak in one position of the sequence.

Table  2  Clonal  complex  of  incomplete  genotypic  profiles  based  on  number  of  samples  present  in PubMLST  database.

Profile  searched

in the  database

n  of  samples

SS14-like

n  of  samples

Nichols-like

n  of  samples  without

CC assignment

CC considered

in this  study

1.3.x  463  0 1  SS14-like

1.x.1 639  0 10  SS14-like

9.7.x 0  38  0  Nichols-like

x.3.1 477  0 4  SS14-like

x.3.x 482  0 6  SS14-like

x.7.3 0  41  3  Nichols-like

x.x.1 683  0 20  SS14-like

x.x.3 22  86  7  nd

CC, Clonal Complex.
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All  but  one  of  our  DNA-positive  samples  presented  the
A2058G  mutation  in  the  23S  rRNA gene,  which  provides  resis-
tance  to  the  macrolide  class  of  antibiotics.6 Our  findings
corroborate  those  of  Grillová  et  al.7 and  Giacani  et  al.,8

which  demonstrated  a  high  and increasing  proportion  of  this
mutation.  We  identified  the same  clonal  complexes  in 20%
of the  samples  of  this  study  (Clonal  Complex SS14  or  the
Nichols-like).  We  found three  MLST  fully  characterized  pro-
files  of  TP  (1.3.1;  9.7.3;  28.7.3).

The negative  samples  to  TP  DNA  can  be  explained:  1)
Some  patients  did not have  syphilis;  2) Microorganisms  in
the  lesions  reduced  over time;  and  3) The  previous  use
of  topical  and systemic  antibiotics.  The  small sample  size
prevented  the  study  associations  of  different  genotypes
with  demographics,  sexual  practices,  or  geographic  origin
of  participants  since  the SARS-CoV2  epidemic  hindered  the
enrollment  of  participants.  The  development  of studies  with
larger  sample  sizes  will  be  able  to  provide  additional  infor-
mation  that is  crucial  for  the control  of  syphilis.
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Negative impact of striae
gravidarum in maternal mental
health�

Dear Editor,

Striae  distensae  or  ‘‘stretch  marks’’,  referred  to  in preg-
nancy  as  striae  gravidarum  (SG)  are considered  minor
problems,  which  do not affect  the physical  health  of  moth-
ers  or  babies.  However,  they  remain after  pregnancy,  with
expensive,  painful,  and  mostly  ineffective  treatments.1

SG  most  commonly  appear  between  the  24th and the  27th

week  of  gestation.2 They  may  be  of  cosmetic  concern  redu-
cing  quality  of life.1---4 Chronic  dermatological  changes  are
associated  with  lower  self-esteem.5---7

The  present  study  aimed  to  evaluate  the association
between  SG  and  depressive  and  anxiety  symptoms  in  the
third  trimester  of  pregnancy  in  women  in Southern  Brazil.

This  is a cross-sectional  study  nested  in a population-
based  cohort  study, which  included  840  pregnant  women
living  in Pelotas  (Brazil).  City  sectors  were  visited  to  invite
pregnant  women  up  to  24  weeks  to  participate.  The  first
evaluation  (baseline)  occurred  via home  interviews.  The
data  of  the  present  study  refer  to  the second  evaluation,
which  occurred  sixty  days  after the first evaluation.

SG  was  self-declared  and  confirmed  by  the interview-
ers.  Pregnant  women  were  asked  about  the presence  or
the  increase  of  SG  in  the  abdomen,  thighs,  or  breasts.  Four
variables  were  considered:  presence  and/or  increase  of  SG
(yes/no),  SG in the abdomen  (yes/no),  on  the thighs  (yes/no)
and  on  the  breasts  (yes/no).

The  validated  Brazilian  Portuguese  version  of  the Beck
Depression  Inventory-Second  Edition  (BDI-II)  was  used.  The
cutoff  point  considered  was  0---12 for  the absence  and  13
points  or  more for the  presence  of  depressive  symptoms.

The  validated  for  the Brazilian  Portuguese  version  of  Beck
Anxiety  Inventory  (BAI)  was  used.  The  cutoff  point  consid-
ered  was  0---10  for  the absence  of symptoms  and  11  points
or  more  for  the  presence  of  anxiety  symptoms.

� Study conducted at the Universidade Católica de Pelotas,
Pelotas, RS, Brazil.

We  accessed  also  a third  variable  of  Combined  Anxiety-
Depressive  Symptoms  (CADS),  according  to the  cutoff  points
mentioned  above.

For  the socio-economic  status,  the  classification  pro-
posed  by  the Brazilian  Association  of  Research  Companies.
The  classes  were  grouped  as  follows:  A + B, C  and D  +  E.
‘‘A  + B’’  refers  to  the highest  and  ‘‘D  +  E’’  to  the lowest
economic  classes.

A  Body  Mass  Index  (BMI) nomogram  was  used  to  calcu-
late  obesity  based  on  the  Atalah  criteria,  which  classifies
BMI  according  to  gestational  age.8 In the  present  study,  we
considered  women  with  obesity  (≥30.1  kg/m2) and  without
obesity  (≤30  kg/m2).

The  Food  Insecurity  (FI)  level  was  measured  using  the val-
idated  Brazilian  Food  Insecurity  Scale  (EBIA),  adapted  from
the  US Household  Food  Security  Survey  Measure  (HPSSM).
It  estimates  an individual’s  experience  and perception  of
hunger.9 The  variable  was  dichotomized  into  the presence
or  absence  of  food  insecurity.

The  questionnaire  asked  also:  education  level  (up to
8/9  years  or  more),  age (up  to  27/28  or  more),  previous
pregnancy  (yes/no),  planned  pregnancy  (yes/no),  previous
depression  (yes/no),  and gestational  age  on  the day of the
interview.

The  univariate  analysis  was  performed  by  calculating  sim-
ple  and  relative  frequencies.  The  Chi-Square  test  was  used
for  the bivariate  analysis.  The  adjusted  analysis  was  per-
formed  using logistic  regression,  adjusted  for  socioeconomic
level,  schooling,  age,  gestational  age,  previous  pregnancy,
planned  pregnancy,  obesity,  food  insecurity  and  previous
depression.  The  variables  related  to  the presence  SG were
separately  inserted  in the regression  model  for being  highly
correlated.  Statistical  significance  was  set  at  p  <  0.05  in  all
tests.

This  study  was  approved  by the  Ethics  Committee  of
the  University  under  protocol  number  1.729.653.  All  par-
ticipants  signed  an informed  consent.

Table  1  shows  socio-demographic,  gestational,  physical
and  mental  health  and  food  insecurity  characteristics  of  par-
ticipants  associated  with  depressive  and anxiety  symptoms.
A  total  of 840 pregnant  women  were  evaluated.

In  the  bivariate  analysis,  the prevalence  of  depres-
sive  symptoms  was  significantly  higher  among  women  with
a  previous  pregnancy  (p =  0.026),  those  who  experienced
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