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What is noma?

» Rapidly progressive oral-facial
gangrene

e Children aged 2-12 years
* Chronic malnutrition

* Abject poverty

* Common throughout Europe &USA
up to the end of the 19" —ample
recorded medical evidence

* All but disappeared in the 20t
century

e Disappeared from consciousness as
well.
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What causes noma?

 We simply don’t know.
* |t's bacterial
* Likely polymicrobial

e Many organisms suspected

Previous attempts to define causative agents have
ultimately failed

e Difficult to grow

®* Some oral bacteria do not grow well in
laboratory conditions

 Metagenomic gene sequencing (16s rRNA)
 Doesn’t provide an accurate picture
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This study used an improved
technigue: shotgun sequencing
metagenomics DNA extraction

old ¥ || New

* The shotgun technique sequences

everything Gene sequencing Shotgun sequencing

e Much more accurate description of
bacteria present

Amplify gene sequence

Next generation sequencing

e Much more data rich

Next generation sequencing

* Cheap: £70/sample!
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Study setting & sampling

 Noma Children's Hospital, Sokoto, Nigeria
* October 2023 to February 2024
e 53 patients presented
e 20 patients with Noma enrolled
* Sokoto state (n=10), Zamfara (n=6)
and Kebbi (n=4) Sex
» Saliva sample taken on admission
e Control data obtained from existing
studies of healthy individuals (n = 20)

Noma Stage

W Stage 1: Gingivitis m Stage 2: Oedema

m Male mFemale

B Stage 3: Gangrenous stage H Stage 4: Scarring stage



What are the main _Noma samples Control data
differences between

saliva microbiomes of

noma patients and

healthy controls?

* Increased presence of

Rel. Abundance

* Depletion of
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Suspect novel noma causing bacteria

?

Multiple genomes of a hew-to-science species of
Treponema recovered in the noma samples

e . Species
.............. Biii Trepofmena spp. &
Hrrarmrrnrnarny 'HI'.'

Treponema spp. B
Treponema spp. ©

--------------- T. win. (RefSeq) [GCF_000412995.1)

............... T. mad. (RefSeq) [GCF_D1T161268.1)
Treponema spp. D
ceedi Treponema spp. E
T. pal, (RefSeq) [GCF_000410535.F]

---------------- T. phag, (RefSeq) [GCF_0DE153345.1]
+ i Trepomena spp. H

Trepomema spp. G

Treponema spp. |

B i Treponema spp. J
reeesen T, dent. (RefSeq) [GOF_000008185.1)

Spirochaefa thermaophita
e T, put. (RefSeq) [GCF_024401155.1]

+T. ped. (RefSeq) [GCF_00044T675.1]
il
i
-T. malt. [RefSeq) [GCF_000413055.1)
T. lec, (RefSeq) [GCF_000468055.1)

T apE0S3TERE
-------------------- T. soc. [RelSeq) [GCF_024161585.1]
--------------------- T. parv. (RefSeq) [GCF_017883865.1)

----------------- T. suc. (RefSeq) [GCF_000195275.1)
----------------- T. per. (RefSeq) [GCF_018117855.1]
seeseaesseiese T rum. (RefSeq) [GCF_014201975.1)
Y T, bren, (RefSeq) [GCF_000212415.1]

B+ -+ 5, therm. (RefSeq. root) [GCF_000184345.1)

Treponema brannabanense
Treponema denbosla
Treponema lecithinodyticum
Treponema malfaphium
Treponema medium
Trepanerma palidum subsg. palidum
Trepanema parvum
Treponema pedis
Treponema peruense
Trapanema phagedenis
Trepanérma putidur
Treaponema ruminis
Treponema socranskil
Treponema spR0537 2235
Trapanema succinifaciens

Treponérma vincaniy

Re-analysing previous gene sequencing studies also

found the presence of this novel Treponema

this study (15/19)

this study control (0/20)

previous study (17/24)

previous study control (2/12)
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Detection of the first bacterial species that is only associated with noma disease




What does this all mean?

|dentification of a possible specific contributing agent of noma:
* Enables development of possible diagnostics
* Enables development of targeted interventions
* Enables development of specific prevention

Next questions
Do we get the same results in other locations with noma?

e Can we isolate and grow the new species of Treponema?

e Can we prevent the depletion of healthy bacteria (Streptococcus) to prevent
noma?
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Finally......

Shotgun sequencing can be used
to monitor antimicrobial
resistance

Resistance to the three
antibiotics used to treat noma
( ,

and ) were all
present in multiple patients

AMR Determinant

Aph(3")-Ib
Aph(G)-Id
Aac(3)-ll
AadAZ
Aph(3')-la
ChA3
OXA-85
FenA
TEM-1B
TEM-1C
TEM-104
TEM-1A
CTX-M-15
OXA-1
TEM-122
TEM-2
CatAZ
CatA1
CatAd
Lsa(C)
Lnu(C)
Mef(A)
Msr(D)
MNiml
QepAd
Suls

Sull
Tet(Q)
Tet(32)
Tet(M)
Tet(B)
Tet(A)
Tet(L)
et(W)
Tet(J)
Tet(S)
TetA(46)
DfrA12
DfrAT

29 =10 fa
Percentage of oral microbiomes

Aminogly d
Beta-lacta
Chloram, phenico
Colist
Lincosamide
Macrolid

MDR
Nitroimidazol
Quino lone
Sulph d
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