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Major contributions of Cutiba cterium a cnes to skin-age ing : 
from  clinical obse rvations to in vivo m odulation

The  future  of antioxid ant 
te chnolog ie s: Prob iotics
and  se le c tive  Postb iotics
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Huang  S, e t a l. Hum an skin, oral, and  gut m icrob iom e s p re d ic t chronolog ical age . 
m Syste m s Vol.5, Issue  1,. 2020

The  skin m icrob iom e  is  the  be st 
p re d ic tor of chronolog ical age  vs. 
gut and  oral m icrob iom e s

Skin m icrob iom e  
is  fund am e nta lly 
conne cte d  to 
skin age ing  
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Alpha d ive rsity (spe cie s richne ss) be twe e n 
young  and  old  is  d iffe re nt.
Mic rob ia l d ive rs ity inc re a se s  with  a g e .

Skin m icrob iom e  
com position 
change s with 
chronolog ica l age

Japane se  wom e n (Shibagaki N., 2017)1

1/  Shibagaki N. e t a l. Aging-re late d  change s in the  d ive rsity of wom e n skin 
m icrob iom e s assoc iate d  with oral bac te ria . Sc ie ntific  Re ports  7, 10567 (2017)

Kore an wom e n (Kim  M., 2020)2

2/  Kim  M. e t a l. Inve stigation of age -re late d  change s in the  skin 
m icrob iota  of Kore an wom e n. Microorganism s,14;8(10):1581 (2020)

Alpha-d ive rsity /  Fore he ad
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23-37 yo (18) – 60-76 yo (19)

n

24
21
28



Caucasian wom e n (Juge R., 2018; Howard  B., 2022)3,4

4/  Howard  B. e t a l. Aging-assoc iate d  change s in the  ad ult hum an skin m icrob iom e  and  the  host
fac tors that affe c t skin m icrob iom e  com position. J . of Inve st. De rm atol., Vol.142, Issue  7: 1934-1946 (2022)

3/  Jugé R.. Et a l. Shift in skin m icrob iota  of We ste rn Europe an wom e n 
across ag ing . J  Appl Microb iol 125, 907–916 (2018)

Mic rob ia l d ive rs ity inc re a se s  with  
a g e .

Skin m icrob iom e  
com position 
change s with 
chronolog ica l age
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21-31 yo (17) – 54-60  yo (17)

n = 158



Cutiba cterium a cnes 
re la tive  abund ance  
d e cre ase s  with 
chronolog ica l age

Japane se  wom e n (1)

1/  Shibagaki N. e t a l. Aging-re late d  change s in the  d ive rsity of wom e n skin 
m icrob iom e s assoc iate d  with oral bac te ria . Sc ie ntific  Re ports  7, 10567 (2017)
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Caucasian wom e n (3,4)

4/  Howard  B. e t a l. Aging-assoc iate d  change s in the  ad ult hum an skin m icrob iom e  and  the  host fac tors 
that affe c t skin m icrob iom e  com position. J . of Inve st. De rm atol., Vol.142, Issue  7: 1934-1946 (2022)

3/  Figure  re p lote d for illustrative  purpose s from  Jugé R.. Et a l. Shift in skin m icrob iota  
of We ste rn Europe an wom e n across ag ing . J  Appl Microb iol 125, 907–916 (2018)

Cutiba cterium a cnes 
re la tive  abund ance  
d e cre ase s  with 
chronolog ica l age

21-31 yo (17) – 54-60  yo (17)

158 Caucasian wom e n
20‒24, 30‒34, 40‒44, 50‒54, 60‒64, and  70‒74 yo
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Ct: Cutibac te rium acne s
St: Staph. e p id e rm id is
Co: Coryne bac te rium
ßP: Be taprote obac te ria
Fl: Flavobac te ria
γP: Gam m aprote ob ac te ria

Rozas M. e t a l. From  d ysb iosis  to he althy skin: m ajor contributions of Cutiba cterium a cnes to 
skin hom e ostasis . Microorganism s, 9,628 (2021) 

The  p re dom inant re lative  abundance  of Cutiba cterium
in se bace ous site s is  s ta b le  from  d iffe re nt ge nde rs, 
age s, and  locations.

Cutiba cterium a cnes
A ke ystone  spe c ie s  of 
the  skin m icrob iom e

C. Acnes is  hig hly re p re se nte d  in the  skin 
m icrob iom e , particularly in the  p ilose bace ous units  Ad o: te e nage r,

Ad u: ad ult, 
Eld : e ld e rly
U: urban,
R: rural

7



Advance s in de e p  se que ncing  te chnolog ie s have  
re ve ale d  the  high strain d ive rsity of C. a cnes with 
thre e  sub sp e c ie s  a nd  s ix m a in p hylo typ e s . 
To date , about 113 SLST type s have  be e n de scribe d .

Cutiba cterium a cnes 
hig h s tra in d ive rs ity

Scholz CFP e t Al. A nove l high-re solution Sing le  Locus Se que nce  Typing  sche m e  for m ixe d  
populations of P. acne s In vivo. PLoS ONE 9(8) 20148



Cutiba cterium a cnes 
Parad ig m  shift
The  phyloge ne tic  c luste r g roups of C. a cnes have  re ve ale d  
that d ive rs ity p la ys  a  ke y ro le  in  m a inta ining  skin 
hom e osta s is . (Dre no e t al., 2018)

“Contrary to what was p re viously thought, acne  is  not the  re sult of 
a  g re ate r p rolife ration of all C. acne s strains, as patie nts with acne  
do not harbor m ore  C. acne s in follic le s than norm al ind ividuals. 
Rathe r than C. acne s hype rprolife ration, it is  the  loss of balance  
be twe e n C. acne s phylotype s, toge the r with a  dysb iosis of the  
skin m icrob iom e , which re sults  in acne  de ve lopm e nt.”
(Dre no B., 2018, 2020) Dré no, B., e t a l. The  Skin Microb iom e : A Ne w Actor in Inflam m atory 

Acne . Am  J Clin De rm atol 21 (Suppl 1), 18–24 (2020).9



Cutiba cterium a cnes:
a  se ntine l of the  he a lthy
skin m icrob iom e
Ad va nce s  in  d e e p  se q ue nc ing  te chnolog ie s  
ha ve  p e rm it te d  the  ID of C. a cne s  b e ne fic ia l 
s t ra ins . The se  s t ra ins  p la y a  c rit ica l ro le  a s  
se nt ine l of the  m ic rob iom e  for skin  he a lth:

• colonization re sistance : p re ve ntion colonization and  
invasion of pathoge ns via  the  hyd rolysis of 
trig lyce ride s in se bum  and  re le ase  of fre e  fatty ac id s 
that are  antim icrob ial and  contribute  to an ac id ic  pH 
of the  skin surface ,

• production of antim icrob ial pe p tide s, 
• m odulation of the  im m une  syste m ,
• production of be ne fic ial m e tabolite s.

10 Rozas M. e t a l. From  d ysb iosis  to he althy skin: m ajor contributions of Cutiba cterium a cnes to 
skin hom e ostasis . Microorganism s, 9,628 (2021) 

As  we  g e t  o ld e r, our skin  will m iss  the  g re a t  
sub s ta nce s  p rod uce d  b y our “young ” 
m ic rob iom e  

Homeostasis

pH



Stød kild e K, Pae tzold  B, e t Al. Solution Struc ture  of the C. a cnes-Spe c ific  Prote in RoxP and  
Insights Into Its  Antioxid ant Activity. Front. Cell. Infect. Microbiol. 12:803004 (2022)

Cutiba cterium a cnes
unique ly and  
abund antly 
p rod uce s RoxP
Radical oxyge nase  of P. a cnes
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RoxP adopts a  com pact, Ig -like  dom ain, 
which e xp lains its  p ronounce d  stab ility

Presenter Notes
Presentation Notes




RoxP has s trong
antioxid ant ac tivity
RoxP activity is  
highly re s ilie nt to  
ad ve rse  cond itions

Allhorn, M., Arve , S., Brügge m ann, H., and  Lood , R. A nove l e nzym e  with antioxid ant capac ity 
p rod uce d  by the  ub iquitous skin colonize r Prop ionibac te rium  acne s. Sc i Re p  6. (2016)

And e rsson, T., Ertürk Be rgd ahl, G., Sale h, K. e t a l. Com m on skin bac te ria  p rote c t the ir 
host from  oxid ative  stre ss through se cre te d  antioxid ant RoxP. Sc i Re p  9, 3596 (2019)12

RoxP incubate d  
with ABTS-rad icals

RoxP is ab le  to e ndure  te m pe rature s of above  
70C, as we ll as long-te rm  storage  in RT. 
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RoxP prote c ts  skin
from  oxid a tive  s tre ss
RoxP has a  supe rior 
antioxid ant ac tivity

Prim ary ke ratinocyte s culture d  and  p re -tre ate d  with 
vitam in C or RoxP, and  late r stre sse d  with paraquat to 
ge ne rate  ROS. 
Live / de ad  p rotocols showe d  a  su rviva l ra te  of 100% in 
ke ratinocyte s tre ate d  with RoxP, m uch be tte r than Vit. C,
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Ob je c t ive : de te rm ine  whe the r ce rta in  m ic ro-
org a nism s a nd  the  m e ta b olite s  the y p roduce  on 
the  skin are  re late d  to chronolog ica lly young  skin 
a nd / or o ld  young e r-looking  skin

S-Biom e d ic
Obse rva tional s tud y
Fac ia l skin ag e ing
What d iffe re ntia te s  a  
chronolog ical old  “young  looking” pe rson?
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Inc lus ion c rite ria : Lim ite d  skin care  routine , sam e  
horm onal status in e ach g roup . 

Exc lus ion c rite ria : Sm oke rs, he avy alcohol d rinke rs, 
he avy UV e xposure , de rm atolog ical cond itions, 
antim icrob ials or cosm e tic  tre atm e nts, unhe althy 
d ie t, m ask use rs.

1/  Pane l se le c tion

Caucasian Women
n = 36

Young
25-29 years

n = 11

Old
65-69 years

n = 25
S-Biom e d ic
Obse rva tional s tud y
Fac ia l skin ag e ing
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S-Biom e d ic
Obse rva tional s tud y
Fac ia l skin ag e ing

Se le c t ion on a p p e a ra nce :
Standard ize d  im age s of 44 sub je cts 

(ha ir & eyes covered, Visia CR)
Pair-wise  se le c tion “who looks oldest” 

# 35 non-e xpe rt fe m ale  pane l (30-80  yo)

2/  Pane l se le c tion Old -Old  & Old -Young

Caucasian Women
N = 36

Young YY
25-29 years

N = 11

Old
65-69 years

N = 25

Old-Young OY
N = 12

Old-Old OO
N = 13
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S-Biom e d ic
Obse rva tional s tud y
Fac ia l skin ag e ing

3/  Skin sam ple  colle c tion

Stra t ifica t ion p re -sa m p ling  rou t ine : 
• Washout phase  4 we e ks (standard ize d  cosm e tics)
• 24 hours p rior sam pling  no cosm e tics use , no showe ring
Sa m p ling :
• 2 swabs, fore he ad  and  che e k, poole d  into 1 buffe r (e NAT kit)

17



• 24 fe ature s
• Wrinkle s, rad iance , TEWL, RoxP, 

p igm e ntation, e tc .
Clin ica l d a ta

• At the  strain le ve l, inc l. C. a cnes
• 300 bacte rial strains ide ntifie d

Me ta g e nom ics  
(se q ue nc ing )

• GC-MS /  LC-MS analyse s
• 700 m e tabolite s ide ntifie d  with GC/ MS
• 1400 m e tabolite s ide ntifie d  with LC/ MS

Me ta b olom ic
s

S-Biom e d ic
Obse rv. s tud y
Fac ia l skin ag e ing

4/  Data colle c tion
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OO, OY and  YY te st 
g roups c lus te re d  
se para te ly

Arrow p lot from  m ultib lock sPLS-DA pe rform e d  using  shotgun se que ncing , 
LC-MS/ MS C18 Positive , GC-MS and  c linica l m e tadata data . 

Sha rp  d isc rim ina t ion of OLD group  into OO 
and  OY base d  on m uti-om ics analysis.
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Arrow p lot from  m ultib lock sPLS-DA pe rform e d  using  shotgun se que ncing , 
LC-MS/ MS C18 Positive , GC-MS and  c linica l m e tadata data . 

Sha rp  d isc rim ina t ion of OLD group  into OO 
and  OY base d  on m uti-om ics analysis.

OO, OY and  YY 
te st g roups 
c lus te re d  
se para te ly

20



Se le cte d  significant Me tabolom e  (sPLS-DA), m icrob iom e  (Pe arson’s corre la tion) and  
c linica l fe a ture s (Pe arson’s corre la tion). 

Using  the  m ost im portant d iscrim inant fe ature s, 
“hyd ra t ion”, “se b um ” a nd  “RoxP conce ntra t ion” 
id e nt ifie d  a s  c linica l a t t rib u te s  corre la t ing  with  
young  a p p e a ra nce , a s  we ll a s  w ith  C. a cnes
a b und a nce .

Discrim inant 
fe a ture s  se para te  
OY and  YY from  OO
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A highe r le ve l of RoxP
is  assoc ia te d with 
“young e r look”

RoxP conce ntration is  significantly highe r in OY vs OO.
The  c linical fe ature s of the  young-looking  old  population 
corre late  with C. acne s abundance  and  its  se cre tom e , RoxP
conce ntrations for OY group .
C. a cnes p rovid e s  m a jor contrib u t ions  in  skin a g ing .

Conce ntra tion of RoxP (ng) a t the  surface  of the  
skin of the  7 top  patie nts of the   OO and  OY group . 
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Varia tion of RoxP (ng) be twe e n day 1 and  day 12 a t the  surface  of the  are as tre a te d  
with the  p lace bo or the  p rob iotic , on the  fore arm  or 10  he althy wom an.  Skin functional 
capacity afte r acute ly dam aging  the  skin barrie r through tape  stripp ing , varia tion of 
TEWL, be twe e n p lace bo and  p rob iotic  afte r 11 days of p roducts app lica tion.

C. a cnes se le c te d  
s tra in and  skin 
m icrob iom e

Double  b lind  random ize d  p ilot study with a  C. acne s 
strain se le c te d  to be  a  high RoxP produce r (IP).   
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placebo probiotic
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placebo probiotic

No statistical d iffe re nce  on RoxP quantity in the  p lace bo 
g roup  and  a s ig nifica nt  inc re a se  for the  p rob iotic  tre ate d  
ae ras, ind icating  that the  strain is  m e tabolically ac tive  
whe n app lie d . 
This highe r local conce ntration is  fo llowe d  b y a  
s ig nifica nt  re d uc t ion in  TEWL.

C. a cnes stra in base d  p rob iotic  is  m e tabolically 
active  whe n top ically app lie d , de live rs 
antioxidant, and  im prove s skin barrie r functions. 

C. a cnes s tra in 
se le c te d  to be  a  high 
RoxP prod uce r 
im prove s the  skin 
barrie r func tions

24
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Skin m icrob iom e  
m od ula tion

25

Skin m icrob iom e  m odulators, such as 
p rob iotics and  postb iotics offe r an 
e ffe ctive  approach for skin he alth and  
he althy age ing .



www.sb iom e d ic .com  
Pasca l YVON, Pharm D, MBA
Pasca l@sb iom e d ic .com

Pa ra d ig m shift
Unle ash the full
pote ntia l of the
skin m icrob iom e
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Disclaim e r: All rights re se rve d . No part of this p re se ntation m ay be re produce d , d istribute d or translate d in
any form or by any m e ans, or s tore d in a d atabase or re trie val syste m , without the prior writte n pe rm ission of
S-Biom e d ic NV. Although all state m e nts and inform ation in this p re se ntation are be lie ve d to be accurate and
are pre se nte d for guidance only. Any risks and liab ility for re sults ob ta ine d by use of the products or
app lication of the sugge stions de scribe d are assum e d by the use r. Use of this inform ation shall be at your
d iscre tion and risk. Nothing he re in re lie ve s you from carrying out your own suitab ility de te rm inations and te sts
and from your ob ligation to com ply with all app licab le laws and re gulations and to obse rve all third -party
rights. Use rs m ust e valuate what c laim s and inform ation are appropriate and com ply with a jurisd ic tion’s
re gulatory re quire m e nts. We d isc laim any and all liab ility in conne ction with your product or its use .
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