
Enhancing  the  immune
response:  skin  bacteria  and
the smallpox vaccination

Smallpox was eradicated in the 1980s. Intradermal vaccination
with vaccinia virus was key to this eradication and built the
foundation upon which immunisation and vaccination is built
upon. A recent paper by Shmeleva, et al., the researchers have
shown that vaccination for smallpox leads to an increase in
skin bacteria which may enhance the immune response (See our
vaccinology course here).

Due to the administration of the smallpox vaccination via skin
puncture, this may be an avenue of introducing local bacteria
to the site of vaccination. However, the effect of this on
skin microbiota is not well understood. The researchers from
this present study sought out to investigate the role of the
skin microbiome in the immune response to smallpox vaccination
using a murine model (Figure 1). The mice were vaccinated with
the vaccinia virus and their immune response analysed.
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Figure  1:  Skin  microbiome
change  after  i.d.  infection
with  VACV.  Ear  tissues  were
collected from SPF mice before
(intact) and at 2, 5, 8 and 12
d p.i. with 104 PFU of VACV and
at  d  8  post  PBS  injection
(mock), n = 15 per group per
time  point.  Next  generation
sequencing  was  performed  for
DNA  samples  extracted  from
tissue. (A) Principal Component
Analysis (PCA) of microbiome of
genus taxon. PCA was conducted
including  all  taxon  with  a
minimum  abundance  of  0.1%.
Ellipses  represent  a  40%
confidence interval around the
cluster centroid. (B) Relative
abundance  of  most  prevalent
taxa of bacterial genera. (C)
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Heatmap  of  bacterial  genera
with  hierarchical  clustering.
Bacterial genera with a minimum
abundance  of  1%  in  at  least
five  samples  was  used  for
creation of the heat map. Five
clusters are colour-coded with
red, blue, green, violet and
orange. “D”–day post injection
(Shmeleva, et al., 2022).

Interestingly they found that there was an increase in skin
microbiota,  lesions  and  there  were  increased  levels  of
antibodies  in  mice  that  were  not  germ-free  which  was
suggestive of an elevated inflammatory response in response to
this new microbiome. All groups displayed a similar number of
memory T cells.

This  present  study  provided  insights  into  the  role  of
commensal bacteria in improving the immune response following
dermal vaccination and has implications for the improvement of
other vaccines through benefitting from the increase in local
bacteria at the vaccination site and subsequent enhancement of
the immune response.

Journal  article:  Shmeleva,  E.,  et  al.,  2022.  Smallpox
vaccination induces a substantial increase in commensal skin
bacteria  that  promote  pathology  and  influence  the  host
response. PLOS Pathogens.

Summary Stefan Botha

 

 

https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1009854
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1009854
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1009854
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1009854

