Histoire du microbiote
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Leeuwenhoek begins by noting that his stools were usually well
formed ; but as he now and then suffered from diarrhcea, when they

became thin and watery, he thought it worth while to examine them
under the microscope. Upon doing so he found that they consisted of
a clear liquor in which globules of various kinds were suspended.
After briefly describing some of these, he proceeds:—



animalcula

“ All these described particles lay in a clear transparent medium, in which
I have at times seen very prettily moving animalcules, some rather larger,
others somewhat smaller than a blood corpuscle, and all of one and the same
structure. Their bodies were somewhat longer than broad, and their belly,
which wasg flattened, provided with several feet, with which they made such a
movement through the clear medium and the globules that we might fancy
we saw a pissabed running up against a wall. But although they made a rapid
movement with their feet, yvet they made but slow progress.””?!
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A Initially, hisfindingswere met with skepticism

A Another early microscopist Robert Hooke
demonstrated the presence of these
canimalcules to the members of the Royal
Soclety

A Thisacceptanceof [ S S ¢ S Y KigdBgsedla
him _ publishing many articles in the
a 2 O A Bhilodohicallransactionsof the Royal
Societyandbecominga full member



A In examininghis own skin,saliva,mouth, teeth, tongue
coating, anddiarrhea

i & O dzNanigndiulesS S NB 6 K S NE €
A Hedid comparison®f himselfwhensickand healthy

A He compared scrapings from the tooth surface,
petween the a a O dzi\tlecteeth, and the saliva of
nimself,2 women,an 8 yearold, a soberold manwho
nadnevercleanedhisteeth.

i & Lthémall manyverylittle livingl YA Y I £ Odzf S & €
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AHe examined the influence of different
substances on the animalcules when he
examined the teeth of another non-tooth-

brushingmanwho drankbrandyandwine and
smokedtobacca

i & O2 Yy (alcoghidlahd tobacco R A R KilQthe
small,livinganimalsinthe Y 2 dzi K ¢



A Leewenhoecltries to unsuccessfully sterilize
his own mouth using vinegat.

i & O 2 kitforlythose animals on the outside of the
scurfbut not those withirh G €



1970s: culturebasedtechniques

A Anaerobicculturecbasedtechniques

Aidentified more than 400 to 500 distinct
bacterialspeciesan the humangut.



AFMLIED MicRoBIOLOGY, May 1974, p. 961-979 Vaol. 27, No. 5
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Human Fecal Flora: The Normal Flora of 20

Japanese-Hawaiians

W. E. C. MOORE anp LILLIAN V., HOLDEMAN
Anaerobe Laboratory, Virginia Polvtechnic Institute and State University, Blacksburg, Virginia 24061

Received for publication 21 January 1974

Quantitative and qualitative examination of the fecal flora of 20 clinically
healthy Japanese-Hawaiian males was carried out by using anaerobic tube
culture techniques. Cultural counts were 93% of the microscopic clump counts.
Isolated ¢olonies were selected in a randomized manner to give an unbiased sam-
pling of the viable bacterial types. Each isolate was characterized for species
identification. From a total of 1,147 isolates, 113 distinct types of organisms were
observed. Statistical estimates indicate that these types account for 94% of the
viable cells in the feces. The quantitative composition of the flora of this group of
people, together with differential characteristics of previously unreported spe-
cies, is presented for those kinds of bacteria which each represented at least
0.05% of the flora.



TapLe 3. Relative frequency of bacterial species of the normal fecal flora of 20 Japanese-Hawailans

Rank Count? Flora® Drrganismis)
(= 109
] 5.76 (.49) 12.1 (1.0) B. fragilis ss. vulgatus
2 3.401.38) T7.151.79) F. prausnitzii
3 3.07 (.38) 6.45 (.75) B. adolescentis
4 286 (.34) 6.021(.72) E. aerofaciens
b 265 (.33) 558 (.70) P. productus-11
(5 2.11 (.30) 4.45 (.B2) B. fragilis ss. thetaiotaomicron
7 1.74 (.27) 3.67 (.66) E. eligens (39)
B 1.58 (36} 3.32(.54) P. productus-I
9 1.53 (.25) 3.23 (.53) E. biforme
10 1.16 (.22) 2.45(.48) E. aerofaciens-III
11-12 1.12(.22) 236 1(.45) E. rectale-1, B. fragilis ss. distasonis
13 1.08(.21) 2.271(.44) E. rectale-[l
(= 10%)
14 9.97 (2.00 2.10(.43) B. fragilis ss. &
15 9.14 (1.9) 1.92(.41) E. rectale.1V
16 B73(1.9) 1.84 (.40] B. longum
17 R.32(1.8) 1.75(.39) “Budding coccus’ of Gossling
18 T.08(1.7) 1.48(.36) B. infantis
19 687 (1.7) 1.401(.35) R. bromii
20 6.26 (1.6} 1.32 (.34} L. acidophilus
21 5.44 (1.5) 1.14 (.32} B. breve
22 5.02 (1.4) 1.06 (.30} R. albus

23-24 3.80001.2) 199 (.26) B. fragilis ss. b, E. rectale-III-F

25-28 3.38(1.2) JT1310.25) E. ventriosum, B, frogilis ss. ovatus, R. torgues (39), 5.
hansenii (39)

29 298 (1.1) 62810.23) | B.fragilis ss. fragilis

A0-34 2.17(.94) A58 (0] E. aerofaciens-II, Eubacterium U, L. leichmannii, C. catus
(29), C. comes (39)

3o-42 1.77 (.B4) B4 i.18) E. rectale-lI-H, B. bifidum, E. coli, 5. salivarius, B.
fragilis sa. d, K. callidus (39), Ruminococcus AB, C.
eutactus (X3)

43-49 1.381.74) a1 i.16) E. formicigenerans (39), Eubacterium AK, L. salivarius

i we TMIEY

var. salicinius, B. clostridiiformis, B. fragilis ss. ¢,
Bacteroides L, F. russii



1977

A Woese and Fox described a technique for
molecular characterization of bacterial
phylogenybasedon ribosomalRNAsequence
analysis



16S rRNA

A Ribosome70S

A 16S rRNA molecule universally present in
bacteria

I highly conserved domains  flanking
hypervariablesequencesthat can be used to

distinguishbacterialgroups
O

O
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Kingdom

Phylum

Tyler et al., 2014



Bill Martin, 1998
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1980s: profiling /fingerprinting
techniques

AVarious cultureiindependent  molecular
techniquesbasedon the 165rRNA

A usedextensivelyto duringthe last3 decades

A Examples
I Terminal restriction fragment length
polymorphism(TRFLP)

I DenaturinggradientgelelectrophoresigSDDGE)
I Fluorescenin situ hybridization(FISH)




T-RFLP

Advantages
High sensitivity
High throughput and short run times
Potentially direct phylogenetic assignment of signals
Allows good between-runs comparability

Disadvantages
Incomplete restriction digestion can result in overestimation of diversity
Multiple restrictions are needed for precise analysis
Complicated profiles make phylogenetic assignments very challenging
Restriction digestion can result in pseudo-T-RFs

Suitability
The high sensitivity allows application to communities with higher species richness
The good comparability between runs makes it suitable for study of
Time courses and for large sample numbers

DGGE/TGGE

Advantages
Bands of interest can be excised from gel for sequencing
Affordability

Disadvantages
Limited sensitivity
Primer GC clamp decreases yield and favors primer dimers
Handling of gels needs experience
Difficult comparability between gels because of gel variability

Suitability

For communities with a limited number of abundant members

DHPLC
Advantages
High throughput and short run times
HIE]'L sensitivity when USIngE fluorescent labels
No sample manipulation necessary
Disadvantages
Separation parameters have to be Upt:i.mi'.u:::d for different sarnp]v::s
Suitability
Promising for automated and fast analysis after initial optimization,
but more validation for its application in microbial l.'-DI.IJ.UE"" 15 necded



RESEARCH LETTER

Selection of bacteria originating from a human intestinal
microbiota in the gut of previously germ-free rats

Tine Rask Licht, Bodil Madsen & Andrea Wilcks

Mational Food Institute, The Technical University of Denmark, Saborg, Denmark

First published online November 2007.

Human HBA Rats

A A
r A A\

Prevotella sp. (18) +——_

{Pre'.fae'.’a sp. (1b)
Prevoiolla sp. (2) <

Turicibacter sp.

» Bacteroides plebeius
Prevotelia sp. (3) « , _ ,
> Bageroides uniformis
. J Buminococcus sp.
Faecalibacterium prausnitzii (b)
™+  Ruminococcus obeum
» Facalibactenum sp. (b)

Faecalibacternium prausnizii (a) «———
Provotella sp. (4) +
Facalibactenum sp. (a) «———
Lactobadlius umunis =




Phylogenetic Analysis of the Human Gut Microbiota
Using 16S rDNA Clone Libraries and Strictly
Anaerobic Culture-Based Methods

Hidenori Hayashi*, Mitsuo Sakamoto, and Yoshimi Benno

Japan Collection of Microorganisms, RIKEN, Wako, Saitama 351 0198, Japan
Received March 15, 2002; in revised form, May 2, 2002, Accepted May 20, 2002

Abstract: The human gut microbiota from three healthy subjects were compared by the use of a sequence
analysis of 168 rDNA libraries and a culture-based method. Direct counts ranged from 1.9 10" to 4.0
10" cells/z (wet weight), and plate counts totaled 6.6 10" to 1.2 10" CFU/g (wet weight). Sixty to seventy
percent of the bacteria in the human intestinal tract cannot be cultured with currently available methods.
The 165 rDNA libraries from three subjects were generated from total community DNA in the intestinal
tract with universal primer sets. Randomly selected clones were partially sequenced. All purified colonies
detected from the surface of the agar plate were used for a partial sequencing of 165 rDNA. On the basis
of sequence similarities, the clones and colonies were classified into several clusters corresponding to the
major phylum of the domain Bacferia. Among a total of 744 clones obtained, approximately 25% of
them belonged to 31 known species. About 75% of the remaining clones were novel “phylotypes” (at least
98 % similarity of clone sequence). The predominant intestinal microbial community consisted of 130 species
or phylotypes according to the sequence data in this study. The 165 rDNA libraries and colonies included
the Bacteroides group, Streptococcus group, Bifidobacterium group, and Clostridium rRNA clusters IV, IX,
XIVa, and XVIIL. Moreover, several previously uncharacterized and uncultured microorganisms were rec-
ognized in clone libraries and colonies. Our results also showed marked individual differences in the com-
position of intestinal microbiota.



Table 1. Distribution of 165 rDNA clone libraries and cultivated bacteria detected in fecal samples from subjects O, B, and S

8] B 5
Group Cultivated Cultivated Cultivated
Clones (%) pacteria (@) S %) pacteria @) 0" ®) pacieria (%)
Gram-positive bacteria
Low GG C subclass
Clostridium rRNA cluster | 00 0 (LD 0(0) 00 0(0)
Clostridium rRNA cluster [V 49 (22.7) 14 (23.7) 33(12.4) 4 (7.0) 29(11.0) 1(3.2)
Clostridium rRNA cluster [X 00 00 26 (9.8) 2(3.5) 89 (34.0) 397
Clostridium rRNA cluster XI 00 00 1(0.4) 0{0) 2(0.8) 0(0)
Clostridium rRNA subcluster XIVa 127 (58.8) 36 (61.0) 63 (23.7) 15(26.3) 76 (29.0) 8 (25.8)
Clostridium rRNA subcluster XIVh 1(0.5) 00 0(0) 0(0) 0 0(0)
Clostridium rRNA cluster XV1 0(0) 00 11(4.1) 0(0) 0 2(6.4)
Clostridium rRNA cluster XVII 0(0) 00 22 (8.3) 2(3.5) 0 0(0)
Clostridium rRNA cluster XVIII 00 00 0(0) 0(0) 1(0.4) 0(0)
Streptococcus B{(3.7) 00 77 (28.8) 1(1.8) 1(0.4) 0(0)
Others 18 (8.3) 00 1 (0.4) 0(0) 2(0.8) 0(0)
High G C subclass
Bifidobacterium 00 00 1 (0.4) 9(15.9) 14 (5.3) 7(22.6)
Others 1(0.5) 1(1.7) 1(0.4) 2(3.5) 1(0.4) 0(0)
O(0)

Cytophaga-Flexibacter-Bacteroides 11 (5.0) 8(13.6) 25(9.4) 22 (38.5) 43 (16.3) 10 (32.3)
Proteobacteria

Beta subclass 1(0.5) 0 1(0.4) 0(0) 1(0.4) 0

Delta subclass 0(0) 0(m 0(0) 0{0) 1(0.4) 00

Gamma subclass 0(0) O 1(0.4) 0 2(0.8) 0
Total 216 59 266 57 262 31




80% de bactéries non cultivables



