Supplemental Data S1: Effect of Modulators on Intestinal Microbiota and Phenotype of Poultry

Table S1: Effect of probiotics on the phenotype and gastro-intestinal microbiota of poultry

Phenotype Microbiota
Ref Intervention Conditions Methods B Food FCRor Immunity . . Lactic acid- SCFA-producing Pathogenic and/or
Weight . Diversity N " N . N
intake FCE producing bacteria bacteria Zoonotic bacteria
Ross 308 broiler  Bacillus (5.10"* CFU/kg
Rodjan y chickens of diet) lleum and Cecum: lleum and Cecum:
2017 Bacilus Male and Female 5 weeks B B ; ND ND = Lactobacillus ND JE.coli
Healthy Culture
Ross 308 broiler  Bacillus (10° CFU/ kg of
" N N Caecum:
Cao 2018 Bacillus chickens diet) ™ BW ND FCR ND ND Cecum: F ibacteri ND
a0 Amyloliquefaciens Gender ND 6 weeks M BWG = Lactobacillus af[“:aBllaz:i aerlum
Healthy Sequencing
Jejunum:
. ) Bacillus (5.10% or N INFy mRNA levels
Xin Linwu ducklings 10 . J IL-1B, IL-2, IL-10, 1L-18 Caecum: Caecum: Cecum:
8 Bacillus Subtilis ~ Female 5107 CFU /kg of diet) ND ND ND mMRNA levels ND /M Lactobacillus N Megasphaera N
2015 9 weeks - . " =E.coli
Healthy lleum: = Bifidobacterium elsdenii
RTaPCR JIL-1B, IL-2, IL-10, I1L-8
mMRNA levels
Cecum and Feces:
Ross 308 broiler Bacillus (3.10° or 6.10° < E.coli
Jeon hicken CFU/kg of di fleurn, Cecum and Cecum, lleum, Colon
€O Bacillus Subtilis oo g of diet)  ADG = & FCR ND ND feces: ND ecum, fleum, £olo
2014 Male 5 weeks " and Feces:
/M Lactobacillus
Healthy Culture { Salmonella
= C.perfringens
Cobb 500 broiler  Bacillus (3.10” CFU/kg
Pereira chickens of diet) Lo Small intestine: Small intestine:
2018 Bacilus Subltilis Male 6 weeks = = - ND d|v<_er5|ty and 1 Lactobacillus { Faecalibacterium ND
) richness
Healthy Sequencing
i ° GPx] in heart and liver
Chen Bacillus Subtilis +  Landes geese z?i’”us (10° CFU/kg of T 2 ][SOD] in meat Large and small Small and Large
Saccharomyces ~ Male fet) 1 BWG T = . ) ND intestine: ND intestine:
2013 L 3 weeks J [MDA] in heart, liver and y "
cerevisiae Healthy /" Lactobacillus { E.coli
Culture meat
Arbor Acres broiler  Enterococcus (10% 10*° =o- Feces:
Han chickens 11 i BW diversity, : Cecum:
Enterococcus fecalis or 107 CFU/kg of diet) T = { FCR L [MDA] in plasma v /" Lactobacillus ND X
2013 Male and Female 6 weeks 1 ADG eveness and . ) = E.coli
. /" Bifidobacterium
Healthy RTQPCR richness
Lignan yellow Clostridium (1 to 3 107 Cecum: Cecum:
Y Clostridi broiler chick: i BW IgA] [IgG] and [IgM] i . E.coli
ang ostridium roiler chicken CFU/kg of diet) ™ ND ND 1 [1gAl [1gG] and [IgM] in ND 2 Lactobacillus ND  E.coli
2012 butyricum Male 6 weeks I ADG serum . ) J Salmonella
/ Bifidobacterium .
Healthy Culture L C.perfringens
Vase- Ross 308 broiler Superzist (0.03% w/v of
Khavari Superzist chickens diet) = = = ™ [Lymphocyte] in plasma ND Cecumi ND Cecum;
2018 Gender ND 6 weeks = Lactobacillus =E.coli
Healthy Culture
Hy-line Brown
chicken Cecum:
Male Bdellovibrio (1.9 10’ ND ND ND ND ND { Lactobacillus ND ND
Health PFU/mL; = Bifidobacterium
o Y 100pL/animal/day)
Attebury Bdellovibrio 5
. . Salmonella (3.16 10
2011 Bacteriovorus  Hy-line Brown
. CFU/animal)
chicken c X
Male 4 weeks ND ND ND ND ND ND ND ecum:
A Culture { Salmonella
S. Enteriditis
inoculation
) Lactobacillus (5.107
Whlte leghorn CFU/animal/day)
chicken ™ | (10°
. ycoplasma ~ )
Wang_ Lact(?bac.lllus Gender ND Ccu/mL;0.2 ND ND ND ND .1‘ a' ND ND Feces.-
2021 bis salivarius Mycoplasma 4 diversity { E.coli
y . mL/animal)
gallisepticum
. . 1 week
inoculation

Sequencing




Table S2: Effect of zoonotic/pathogenic bacteria on the phenotype and gastro-intestinal microbiota of poultry

Phenotype Microbiota
Ref Intervention Conditions Methods . Food FCRor Villi Immunity Intestinal barrier N . Lactic acid-
Weight Diversity Phylum N . Pathogens
intake FCE structure producing bacteria
" Jejunum: Jejunum: Jejunum and Cecum:
Jejunum and \ Cyanobacteria | Lactobacillus Escherichia shigella
i illu = ichia shi
C. perfringens ND ND ND ND ND ND Cecum: v ) . 8
) B { Bacteroidetes Caecum: = Clostridium-sensus
= a-diversity . " :
/M Proteobacteria = Lactobacillus stricto 1
Cobb Infection (2.5 . . .
N 5 . Jejunum: Jejunum: Jejunum and Cecum:
broiler 10° CFU/mL ; Jejunum and { Firmicutes = Lactobacillus = Escherichia shigella
Yang 2019 Eimera chicken 3mL/animal) ND ND ND ND ND ND Cecum: i . 8
S { Bacteroidetes Caecum: = Clostridium-sensus
Maleand 3 weeks = a-diversity ) . .
/ Cyanobacteria = Lactobacillus stricto 1
Female Sequencing
Jejunum: " n Jejunum and Cecum:
. N Jejunum: Jejunum: o .
. { a-diversity . . = Escherichia shigella
C.perfringens + { Cyanobacteria = Lactobacillus .
y ND ND ND ND ND ND Caecum: . . Jejunum:
Eimera { Actinobacteria Caecum: s
=alpha . . /" Clostridium-sensus
. ) N Proteobacteria = Lactobacillus 3
diversity stricto 1
Ross 308
broiler lleum:
BW ND ND ND ND ND ND ND ND
chickens v { Lactobacillus
Male C.perfringens
(10°
C.perfringens + Cobb 300 CFU/animal)
: g broiler N 4 lleum:
Kim 2015 i E.maxima (10 BW ND ND ND ND ND ND ND ND
E.maxima chickens (_ v /M Lactobacillus
oocysts/animal)
Male
3 weeks
Hubbard  Sequencing
broiler lleum:
BW ND ND ND ND ND ND ND ND
chickens v J Lactobacillus
Male
E.coli (107
CFU/ml;
Cobb 500 1ml/animal
broiler then 10° Hleum:
Yang 2008 E.coli ) en =BW ™ M FCR ND ND ND ND ND  Lactobacillus ND
chickens  CFU/mL of
Male water)
3 weeks
Culture
Jej :
Cobb E.coli (10° eunum X Jejunum:
Daneshmand broiler CFU/animal ¥ VH, VW Jejunum: { [Claudin-1] and lleum: lleum:
E.coli ) animal) L Ap6 = MFCR andVsA 2] , ND ND J Lactobacillus .
2019 chicken 3 weeks [Occludin] I ) 1 E.coli
Male Cul =CD and ¢ [IL-6] 2 MUC2) J Bifidobacterium
ulture VH/CD ratio
Cobb 500 Salmonella lleum:
Salmonella  broler (109 CFU/mL; =VH lleum: lleum: lleum:
Shao 2014 . . . 0.8 mL/bird) 4 BW = = =CD ND ND J a-diversity ND J Lactobacillus  Salmonella
thyphimurium  chicken . ) .
Male 2 or 6 weeks { VH/CD =richness = Enterococcus Typhimurium
RTqPCR ratio
Salmonella Cecum:
5 < [1gA]
Dward (8.4510 lleum: —[iL4) Cecum:
Salmonell ;0. BW VH and N Cecum: .
Wang 2021 < r;lzone a chicken CFLl;g": ;0.2 i/ADG v = v | a: M [TNFa] ND ND ND oL etct:Jm "  E.coli
ullorum regulari actobacillus
P Male mL/bird) 8 4 M [INFy] /1 Salmonella
11 days
1 Lymphocyte
Culture T
infiltration
Salmonella
Fernandez Salmonella Isa-brown 510* CFU/mL, Cecum: Cecum:
e laying hens ( ml) ND ND ND ND ND ND ND ND = Lactobacillus / Salmonella
2002 enteritidis 4 weeks iditi
Female = Enteroccocus enteriditis
Culture
lleum:
Mycoplasma  transepitheliale Feces: Feces:
White (10° CFU/mL; lleum: N P . { a-diversity 1 Firmicutes
) Mycoplasma 3 electrical reistance o . Feces:
Wang 2021 bis R . Leghorn 0.2 mL/bird) ND ND ND ND J [SigA] Modification /" Proteobacteria ND .
gallispeticum N N FD4 flux . N E.coli
Chicken 1 week ' Muc2 mRNA U Claudine-1 of the B- { Bacteroidetes
Sequencing ! diversity {J Actinobacteria

Occludin and Z0-1




Table S3: Effect of probiotics combined with another nutritional intervention on the phenotype and gastro-intestinal

microbiota of poultry

Phenotype Microbiota
c . Pathogenic
I . s - . Lactic acid-
Ref Probiotic Intervention Conditions Methods ) Food FCR Villi Immunity ) ) . and/or
Weight . Diversity producing .
intake or FCE structure ) Zoonotic
bacteria A
bacteria
Oranic acids Bacillus (5.10™*
g : .
N " Ross 308 broiler CFU/kg of diet) Duodenum:
. Fummaric acid + . D lleum and
Rodjan . - . chickens Organic acids =VH, CD Ileum and Cecum
Bacillus Formic acid + Lactic X = = = ND ND . Cecum:
2017 ) . MaleandFemale (2g /kg of diet) and VH/CD = Lactobacillus K
acid + Propionic Health < . ratio J E.coli
acid + Citric acid v weeks
Culture
Cecum:
. =lgAandIL-4
Dward chicken  Lactobacillus 2 BW PN v Lg manhoc te Cecum: Cecum:
Male (1.2 10° CFU/mL = =(lleum) i y_ P X i ND Y ° J E.coli
Fermented herbs: ) MADG infiltration N Lactobacillus
— . Healthy ;0.2 mL/animal) ¢ Salmonella
Astragalus + . 4 TNFa and
. Herbs (10% in
) P. notoginseng + INFy
Lactobacillus A water)
Wang iand Licorice + Salmonella
2021 P ‘ZZ;‘;Z“;L‘,’: Chickpeas + t
Black bean powder (8.4510 Cecum:
+ Dward chicken ~ CFU/mL 2 Ileum: T lgh andIIL 4 Cecumn:
Glucose + Male 0.2ml/animal) 4 gy t A VH and & Cecum: .
11 days = . J TNFa ND i J E.coli
Salmonella MADG regularity N Lactobacillus
Culture = Lymphocyte { Salmonella
pullorum e .
infiltration
Bacillus Forgut‘
. . . = = = ND ND = (Fogut) = Lactobacillus ND
licheniformis ” N
= Bifidobacterium
Bacillus subtilis  -omented herbs: = = . ND ND =(Fogut) =L F: rsm‘u ND
acilius subtills Codonopsis Radix, Fermented - - - = (Fogut) _;ff—idcz a:' HS
Sacch Astragali Radix, Arbor acreplus Herbs by =B Fo acternum
Huang ace grom:cgs Radix Glycyrrhizae, broiler chicken  probiotic (20 B B _ ND ND = (Foaut -L :rgu " ND
2020 cerews;:e S poria, Edicated  Male mg/kg of diet) - - B = (Fogut) ~ _B'f‘adc E a:' 95
Leaven, Malt, Cra Healthy 6 weeks = bifidobacterium
" taegu, Areca Seed Sequencing Forgut
V4
;QZZC;L::‘_’ = = = ND ND = (Fogut) J Lactobacillus ND
4 " M Bifidobacterium
Saccharomyces Forgut
cerevisiae = = = ND ND = (Fogut) = Lactobacillus ND
strain 2 = Bifidobacterium
Bacillus (2 or 6
10
Ross 308 broiler -0 CFU/kgof L IL6, IL-1B o
Chen chicken diet) (duodenum { a-diversity Cecum
Bacillus subtilis Fermented product LPS (5mg/kg of = = = ND N ! Modification = Lactobacillus ND
2021 Male jejunum and N - .
BW) of B-diversity = Bifidobacterium
LPS challenge lleum)
3 weeks

Sequencing




Table S4: Effect of synbiotics on the phenotype and gastro-intestinal microbiota of poultry

Phenotype Microbiota
L. .. e - .. Intestinal . Pathogenic
Ref Probiotic Prebiotic Conditions Methods Weight Food FCR or Villi Immunity barri Lactic acid- AGCC  andjor Zoonotic
intake FCE structure arrier producing bacteria bacteria
Probiotic Du?:\i:um Crop, Ileum and
Lactobacillus (108 cFU/g _ B B 2D ND ND Crop and lleum: ND Cecum:
plantarum Aribro of fermented B B - —VH/D A Lactobacillus J E.coli
) Dhanraja  diet) - { Salmonella
Vineetha k . ratio
2016 MOS broiler Prebiotic Duodenum
chicken (1g/kg of AVH c I d Crop, lleum and
Lactobacillus Healthy diet) _ _ _ 2CD ND ND rop(,:eceuug an ND Cecum:
acidophilus 5 weeks N - - y J E.coli
=VH/CD /M Lactobacillus
Culture ; { Salmonella
ratio
Synbiotic (20
White mg/day) Cecum:
Markazi Leghorn Salmonella —vH Bile and /N Lactobacillus c .
23(:122| Poultrystar ©® Chicken (109 = ND ND (i - ) plasma : ND / Bifidobacterium ND s e}cum. I
Salmonella CFU/animal) Jejunum T™IgA “MPediococcus aimonella
enteritidis 29 weeks acidilacti
RTGPCR
lleum and
lleum and Cecum: = (lleum Cocum:
Poultrystar ® - ND ND ND ND =(lleum) =(lleum) = Lactobacillus and -E coli.
COb‘b Synbiotic = Bifidobacterium  Caecum) .,
. broiler (1g/kg of = C.perfringens
Mountzouris . .
2019 chicken diet)
Male 6 weeks | dc R lleum and
Thermal inactivated Healthy RTqPCR euman (—“jcum. = (lleum Cecum:
Poultrystar © ND ND ND ND =(lleum) =(lleum) = Lactobacillus and —E.coli
= Bifidobacterium  Caecum) )

= C.perfringens




Table S5: Effect of postbiotics on the phenotype and gastro-intestinal microbiota of poultry

Phenotype Microbiota
Ref Intervention Conditions Methods . Food FCR or _— Lactic afld- . . Pathogenic .
Weight | . Villi structure producing SCFA-producing bacteria pH AGCC and/or Zoonotic
intake FCE . .
bacteria bacteria
F ic acid
+l:::]nai::!;j+ Ross 308 broiler  Organic acids lleum and
Rodjan Lactic acid + chickens (2g /kg of diet) _ _ _ = (Duod ) c . ND ND ND LE.coli (Ileum
2017 acticadld® = prale and Female 5 weeks - - - ={Duodenum ecum: and Caecum)
Propionic acid = Lactobacillus
e ) Healthy Culture
+ Citric acid
HLP: Batanoic, HLP (0.0525%
Lactic anfi of water) _ _ _ ND Ileum:' ND ND ND ND
Phosphoric " 4 weeks = Lactobacillus
A Cobb broiler
acid . RTqPCR
Nava 2009 chickens
ava
. Male HFP (0.0525%
HFP: Butanoic, Health f water) I .
Formic and v orwater = = = ND eum: ND ND ND ND
R 4 weeks N Lactobacillus
Proprionic acid
RTGPCR
1 :
Ross 308 broiler  SB (300 mg/kg lleum and eur.n
_ . . . . /" [Proprionate]
Czerwinski Sodium chickens of diet) = (Jejunum and Cecum: ™
= = = ’ ND M [Isobutyrate] ND
2012 Butyrate Female 4 weeks lleum) = Lactobacillus (lleum) = [Actetate]
Healthy FISH probing = Enterococcus = [Lactic acid]
i Partrid, MB (250
Srl?)ﬁﬁsn e m /(k of diet) 1 (E Cecum: Cecum:
Feng 2021 Monobutyrin E/kE X £8 ND ND ND N = Faecalibacterium, ND ND ND
Female 8 weeks weight) = Lactobacillus .
. Phascolarctobacterium
Healthy Sequencing




Table S6: Effect of prebiotics on the phenotype and gastro-intestinal microbiota of poultry

Phenotype Microbiota
FCR Pathogenic
Ref Intervention Conditions Methods . Food Villi Lactic acid-producing 6 .
Weight | or ) pH SCFA and/or Zoonotic
intake structure bacteria |
FCE bacteria
Cobb broilers Inulin (20g/kg of lleum Crop, lleum and Crop, lleum and
) . MVH Cecum:
. . chickens diet) Cecum: L
Peinado 2013 Inulin = = = =CD . = (crop) ND = Escherichia-
Male 3 weeks AVH/CD { Lactobacillus higell
Healthy RTgPCR X = Bifidobacterium shigefla .
ratio = Enterobacteria
E:);:;;h Cross Ienul)ln (40mg per Cocum: Cancurs
Dias 2019 Inulin &8 = ND ND  ND /M Lactobacillus ND ND :
Male and Female 3 weeks - . N E.coli
/" Bifidobacterium
Healthy RTgPCR
Lohmann Brown tleum: Cecum:
X i Inulin (2% of diet) /M Lactobacillus M [i-butyric acid]
Kulshreshtha . Classic Laying Hens . . . Ileum:
2014 Inulin r | 4 weeks = = = = (ileum) acidophilus ND = [acetate], 4 Cperfri
emale RTgPCR = Bifidobacterium [proprionate] and -periringens
Healthy
Longum [butyrate]
Cobb broilers . Cecum:
X Inulin (10 or 20g lleum and Cecum:
; . chickens . = i = [acetate],
Rebolé 2010 Inulin of diet) = - /N Lactobacillus = (cecum) _ ND
Male (jejunum) N X [proprionate] and
Health 5 weeks /M Bifidobacterium butyrate]
ealthy Culture utyrate
H 1 1 0
rE:rown nick laying Ir;l::il!ntgo.l to 2% Cocum:
Shang 2010 Inulin ens otcle ND = = ND = Lactobacillus L (cecum) ND ND
Female 4 weeks " .
/" Bifidobacterium
Healthy Culture
Tegek broiler Inulin (1 to 4% of 1 BW
chickens diet) (4%) Cecum: Cecum:
Xia 2019 Inulin 2%) = ND N Lactobacillus ND ND 1 Alpha
Male 6 weeks 1 BWG " . ’
. /" Bifidobacterium proteobacteria
Healthy FISH probing (2%)
Cobb broilers - .
chickens _ leum: = (jejunum, lleum: Jejunum, lleum
MOS "~ i lleum, = [Lactic acid] and and Cecum:
Male MOS (2g/kg of (jejunum) /N Lactobacillus { ! )
. Cecum) [acetate] =C.perfringens
Healthy diet)
3 weeks
:gilztek::llers Culture B Jejunum, lleum, = (jejunum, Ileum: Jejunum, lleum
MOS = = PFCR . . Ceacum: lleum, = [Lactic acid] and and Cecum:
Male (iejunum) = Lactobacillus Cecum) [acetate] = C.perfringens
Yang 2008 E.coli inoculation P &
Cobb broilers .
hick _ 0 . lleum: Jejunum, lleum
FOS chickens ™ L eum.. J(ileum) M [Lactic acid] and Cecum:
Male FOS (10g/kg of (jejunum) M Lactobacillus X
. =[acetate] = C.perfringens
Healthy diet)
Cobb broilers 3 weeks . =
chickens Cult = Jejunum, leum, (jejunum lleum: Cecum:
Fos uiture TBWG = iy Cecum: JEIUNUIM, 1 actic acid] m
Male (jejunum) i lleum, { C.perfringens
. . = Lactobacillus =[acetate]
E.coli inoculation Cecum)
Isa-brown laying Cecum:
hens ND ND ND ND = Lactobacillus ND ND Cecum:
Female = Bifidobacterium ¢ S.enteriditis
MOS (2.5% of
Healthy X ‘M Enterococcus
Fernandez MOS b avi diet)
2002 Isa-brown laying 4\ eeks
hens Cecum:
Culture Cecum:
Female ND ND ND ND = Lactobacillus ND ND o
J S.enteriditis
Salmonella = Enterococcus

enteriditis




Table S7: Effect of fibres on the phenotype and gastro-intestinal microbiota of poultry

Phenotype Microbiota
Pathogenic
Ref Intervention Conditions Methods Weight Food FCR or Villi Lactic acid- and/or
& intake FCE structure producing bacteria Zoonotic
bacteria
Duodenum,
Fiber (0.1% Jejunum
Locust bean of diet) and fleum: Cecum: Cecum:
6 weeks ND ND ND =VH . .
gum = Lactobacillus =E.coli
FISH =CD
. - D
AA broiler probing \th/iC
Xie 2020 chicken . atio
Health Fiber Duodenum
4 (0.01% to and lleum:
Locust bean 0.03% of D VH
um diet) ND ND ND -cD Cecum: Cecum:
& - /N Lactobacillus J E.coli
enzymolysate 6 weeks Jejunum:
FISH =VH
probing =CD
Ross 308 .
. Fiber (150
Venard broiler 0300 ppm) 1 BW Cecum:
e2821ou Laminarin  chicken Soweekzp 2 BWG ™ = ND = Lactobacillus ND
Male Seauencin ™ Bifidobacterium
Healthy 9 g
Jejunum
Cobb and lleum
i B = : :
Pandi 2017 Sweet patato brqler 5 weeks 4 BW N N VH Cecum. Cecaum
flour chicken Culture { BWG =CD = Lactobacillus =E.coli
Male =VH/CD
Healthy ratio
PKM (contain Ise brown Fiber (2.5% Cecum:
Fernandez xy!an, laying hen of diet) ND ND ND ND = I._a.1ctobaC|IIL{s Caecum:
2002 arabinans, Female 4 weeks M Bifidobacterium < Salmonella
galactans...) Healthy Culture J Enterococcus
. Cobb Fiber lleum .
di-D-frutose . Crop, ileum and Crop and
. . . broilers (20g/kg of =VH
Peinado  dianhydride- chickens  diet) ™ BW N B D Cecum: Cecum:
2013 enriched N BWG = Lactobacillus  { Escherichia-
caramels Male 3 weeks = VR/CD = Bifidobacterium Shigella
Healthy = RTQPCR ratio B g




Table S8: Effect of enzymes on the phenotype and gastro-intestinal microbiota of poultry

Phenotype Microbiota
i . L Pathogenic
Ref Intervention Conditions Methods . Food FCRor . . Lactic acid- .
Weight | Villi structure ) ) pH and/or Zoonotic
intake FCE producing bacteria .
bacteria
Endo-1,39 .
Jejunum and
(4) B- _— _
. Cobb broiler chicken lleum:
Pandi glucanase Male 5 weeks B _ ~VH Cecum: ND Cecum:
2017 + Health Culture N - :CD = Lactic acid bacteria =E.coli
Endo-1,4B- oY 0
=VH/CD ratio
xylanase
Endo-1,4-B-
glucanase Enzyme
+ 100 Jejunum:
, Cobb broiler chicken ( ) lleum and cecum:
Rebolé  Endo-1, 3 (4) mg/kg of =VH -
Male . = = = = Lactobacillus = (cecum) ND
2010 B-glucanase Health diet) =CD - Bifidobacteri
+ eatthy 5 weeks =VH/CDratio - copacterium
Endo-1,4 B- Culture
xylanase
Cobb broiler chicken Jejunum: Gizzard, lleum and X i
=(gizzard, Gizzard, lleum
Male _ B _ =VH Cecum: ileum and nd Cecum:
Healthy N N N N CD = Lactobacillus eu am) _g rfr(i:: .n
Diet 1 (Barley) = VH/CD ratio caecumj | =L. periringens
Cobb broiler chicken Jejunum: Gizzard, lleum and . .
=(gizzard, Gizzard, lleum
Male =VH Cecum: )
= = = ) ileum and and Cecum:
Healthy =CD = Lactobacillus .
Endo-1,4 B- . Enzyme X cecum)  =C. perfringens
Diet 2 (Maize) o =VH/CD ratio
. glucanase (0.05%
Shakouri .
2008 of diet)
Endo-1,4 B- Cobb broiler chicken 4 weeks Jejunum: Gizzard: . .
K =(gizzard, Gizzard, lleum
xylanase  Male Culture =VH M Lactobacillus .
= = = ileum and and Cecum:
Healthy 4 CD Ileum and caecum .
- . . cecum)  =C. perfringens
Diet 3 (Sorghum) =VH/CD ratio = Lactobacillus
Gizzard:
Cobb broiler chicken Jejunum: R . .
Mal 2 VH /M Lactobacillus  =(gizzard, Gizzard, lleum
ale J BWG N = Ileum and caecum  ileum and and Cecum:
Healthy =CD . .
X X = Lactobacillus cecum)  =C. perfringens
Diet 4 (Wheat) MVH/CD ratio
Enzyme lleumn:
, (5000 eum:.
Ross 308 broilers FTU/kg M Lactobacillus /1 (crop)
ptak 2015 Phytase chicken of diet) 2 BWG - L FCR ND Enterococcus = (ileum IIeurTw:
Female 4 weeks { Streptococcus / and =C. perfringens
Healthy FISH Lactococcus caecum)
) { Bifidobacterium
probing
Ross 308 broilers
chicken Cecum:
Female Enzyme T BWG 0 = ND = Lactobacillus ND ND
Healthy (1000 = Enterococcus
Diet 1 (Wheat) FTU/k
Wu 2017 Phytase / &
Ross 308 broilers of diet)
chicken 4 weeks Cacum:
Female RTaPCR 1 Bwa 0 = ND = Lactobacillus ND ND
Healthy = Enterococcus

Diet 2 (Maize)




Table S9: Effect of enzymes combined with fibers on the phenotype and gastro-intestinal microbiota of poultry

Phenotype Microbiota
. Pathogenic
X . - Lactic acid-
Ref Enzyme Fiber Conditions Methods . Food FCRor Villi X and/or
Weight . producing pH SCFA .
intake FCE structure . Zoonotic
bacteria .
bacteria
Endo-1,39 Jejunum
/ Cobb !
(4) B- . and lleum:
Pandi lucanase Sweet  |broller 5 weeks < BW =VH Cecum: Cecum:
g patato chicken 0 N FCR - = Lactic acid ND ND :
2017 + Culture { BWG =CD . =E.coli
flour  Male bacteria
Endo-1, 4 B- =VH/CD
Healthy 5
xylanase ratio
Endo-1,4-B- Enzyme
glucanase Cobb (100 mg/kg Jelunum: Cecum:
+ broiler of diet) J_ VH : Ileum and = [Total SCFA],
Rebolé Endo-1, 3 (4) Inulin chicken Prebiotic B B B :CD Cecum: - (cecum) [Lactic acid], ND
2010  PB-glucanase (20g/kg of - - - y = Lactobacillus [Propionate],
Male ) =VH/CD " X
+ Health diet) ratio = Bifidobacterium [Acetate] and
Endo-1,4 B- v 5 weeks [Butyrate]
xylanase Culture
Table S10: Effect of lipids on the phenotype and gastro-intestinal microbiota of poultry
Phenotype Microbiota
Lactic acid-
Ref Intervention Conditions Methods . Food FCRor Villi Immunity N A - . Pathogenic and/or
Weight intake FCE  structure Diversity Phylum pr ing SCFA-pr bacteria SCFA Zoonotic bacteria
bacteria
Duodenum
Ross 308 LA (500 or and lleum: Serum: Cecum:
o brf)ller 1009 mg/kg 2 BW 2 VH M [IgAl,[lgM] Cecum: Cecum Cecum: ) { [Acetate],
Wu 2021 Lauricacid chicken of diet) MFI = and [IgY] . . =phylum ND  Phascolarctobacterium [Butyrate] ND
1 BWG { cD = a-diversity . R
Male 6 weeks 2 VH/CD L [TNFa], [IL- abundance /" Faecalibacterium and
Healthy Sequencing . 4] and [IL-10] [Propionate]
ratio
Cobb broiler . Ce?um and
chicken LA (400 Jejunum: Jejunum: Jejunum:
mg/ kg of S \ Proteobacteria  Cecum and = Escherichia
Yang ... Maleand h J a-diversity . i .
Lauric acid diet) ND ND ND ND ND { Cyanobacteria Jejunum: ND ND shigella
2019 Female Cecum: . . .
. 3 weeks . 5 { Bacteroidetes = Lactobacillus Jejunum:
C.perfringens R = a-diversity o L
N Sequencing /N Firmicutes /N Clostridium
+ Eimera N
sensus stricto 1
PQingzuan GM (l;:a'OOf c . Cecum:
Feng Glycerol at'_—l e m.g/ 80 Cecum: Cecum: ecum.. =Phascolarctobacterium
broilers diet) ND ND ND ND ND . . . = Lactobacillus " N ND ND
2021 monolaurate =a-diversity |, Proteobacteria = Feacalibacterium
Female 8 weeks = Streptococcus .
) = Bacteroides
Healthy Sequencing
Table S11: Effect of amino acids on the phenotype and gastro-intestinal microbiota of poultry
Phenotype Microbiota
L. Pathogenic
) - - 5 Lactic acid-
Ref Intervention Conditions Methods - Food FCRor  Villi Immunity . and/or
Weight Phylum producing .
intake FCE  structure . Zoonotic
bacteria )
bacteria
Blood:
™ % lymphocyte CD3+, CD4+and
CD4+/CD8+ ratio
AA (9.7 Jejunum and ileum:
. to13.3 N [GSH-Px],[T-AOC], [HMOX1] and lleum:
Quingyan .
. g/kg of [NRF2] lleum: lleum: = Escherichia-
Ruan . chicken ' TNBW  NFI . L Lo ) )
L-arginine diet) J FCR ND J [MDA] jejunum (diminution du /" Firmicutes = Lactobacillus shigella
2020 Female N BWG N ADFI i L
Health 4 weeks Stressox) { Proteobacteria = Enterococcus | Clostridium
v Sequenci lleum: sensus stricto 1
ng M [GPx1] and [sIgA]

¢ [IL-1B], [MYD88] and [TLR4]
Jejunum:

T llga]




Table S12: Effect of antibiotics on the phenotype and gastro-intestinal microbiota of poultry (1/2)

Phenotype
Ref Intervention Conditions Methods Food | FCRor Immunity Intestinal Lactic acid- Pathogenic and/or
Weight Villi structure i Diversit Phylum SCFA-producing bacteria H SCFA
B | intake | FE bartier v v producing bacteria producing P Zoonotic bacteria
Cobb brojler |AntiDIOtie
; (25ppm of
|chicken : leum:
Nava2009 | Bacitracin diet) - - - ND ND ND ND ND ND ND ND ND
ale = Lactobacillus
4 weeks
Healthy
RTGPCR
Aribro Antibiotic Duodenum:
) ) (208/100g of : Crop, lleum and Cecum:
leum:
Vineetha Bacitracin PP ey = = = Y e ND ND ND ND Crop and lleum ND ND ND 3 Ecoli
2016 broiler chicken NS M Lactobacillus
e 5 weeks VH/CD i 4 salmonella
althy Culture - atio
Cobb broiler _|Antibiotic (50
chicken ppm) _ B B D o D NS leum: o B —(leum) leum:
Male E.coli (10 = = =  Lactobacillus b = {leum 1 C. perfringens
Healthy CFU/mL;
- mL/animal
Yang2008 |  Bacitracin §
Cobb broiler ‘chFeu"/l'JL .
chicken meo lleum: lleum:
- = F = = -
Male water) FCE | = (jejunum) ND ND ND ND = Lactobacillus ND (lleum) 1 C. perfringens
3 weeks
E.coli
Culture
Antibiotic (40 P e
Cobb broiler | mg/kg of diet) ejunum: _ ejunum:
A N VH Jejunum: =Mmuc2, leum:
Daneshmand chicken E.coli (10 lleum:
Bacitracin MNADG |MADFI| LFCR | P VSA = (6] Claudin2, ND ND = Lactobacillus ND ND ND )
2019 Male CFU) N " { E.coli
iy o - = L2 Occludin = Bifidobacterium
’ weeks = VH/CD ratio mRNA
Culture
Cobb broiler  |Antibiotic (40 . . Small intestine:
sacitracins |chicken makg of et L acdiversiy Cecum: Small intestine: " aacteraid
Pereira2018| actrac chicke 8/kg of dief - - - ND ND ND dVersity | tirmicutes | 4 Lactobacillus acteroides ND ND ND
Neomycin | Male 6 weeks and richness o ) = Ruminococcus
) 4 Bacteroidetes | = Bifidobacterium inococc:
Healthy Sequencing = Faecalibacterium
Splenic:
=
Ross 308 Antibiotic JI[TNFa]
, ~|broler chicken |(0.4g/ kg of 4 [1g6] _ ) leum and Cecum:
el el B I IR B N [ I O T e
Y |cemale 6 weeks 1 [50D] P e N Usalmonella
Healthy Culture N
 [Catalase]
N [TAS]
hoss 308 Antibiotic Duodenum and
b"“l icken |75m8/ kel | o leum: Serum: sodiversity | . cecum:
Wu2021 | Aureomycin |rorer CMEKEN | oty = = M VH A OL1p) ND Modification ecum: ND ecum ND ND ecum:
Male 1 ADG NN | 4\ proteobacteria 4 Phascolarctobacterium M Escherichia-shigella
- 6 weeks ¢ 2 liL6] of B-diversity
earhy Sequencing 1 VH/CD ratio
Jejunum: Jejunum:
Antibiotic =VHand D | | e
Linwu duckling |(150mg/ kg of P VH/CD ratio | T 1 Cecum: Cecum Cecum:
Xing2016 | Aureomycin |Female diet) N | ND | N leum: o ND ND ND = lactobacillus | =Magasphaera elsdenii ND ND e
Healthy 9 weeks =Cband |, 18, 1L = Bifidobacterium = Clostridium leptum oE
RTGPCR VH/CDratio |1
M VH
) Antibiotic )
Quingyan (20m/ ke of Jejunum: leum: eum: cecum:
hick total Claudine 1, - L ’
Ruan 2021 | Virginiamycin | diet) - - - ND Mrotal | MClaudined, | ity | Actinobacteria| = Lactobacillus ND ND ND ND
Female antioxydant | MUC2 and !
4 weeks ) { Firmicutes = Enterococcus
Healthy capacity AvBD1
Sequencing
Arbor Acres | Antibiotic olasma
broiler chickens| (10me/ kg of | o o\ vy = adiversity,
Han2013 | Virginiamycin |Male and diet) taos | = |V ND —17AS] and ND eveness and ND ND ND ND ND ND
Female 3 or 6 weeks - s0D] richness
Healthy RTGPCR
Antibiotic
Ross 308 (75mg/ kg of Jei :
oh broiler chicken |diet) i”t"‘:"l“ N 3 Cocumn: lleum and Cecum:
ohansen | colinomycin  |Female Campylobacter| 28w | ND | ND ND " tota ND ND ND feum and Cecum: ND ND ND = Campylobacter
2007 ) antioxydant = Lactobacillus .
Camplobacter |(10° CFU) : { C.perfringens
. capacity
ljejuni 3 0r 6 weeks
Cutture
Ross 308 fg’:b‘/ofc ] Jejunum: + ;eum; .
Czerwinski , _ |broiler chicken [{9-28/*8° L VH lleum and Cecum: 2 (ileum o acetate
Salinomycin diet) LBWG | LRI | AFCE ND ND ND ND . ND Jltactic acid], ND
2012 Female - J Lactobacillus and Cecum)
e 4 weeks VH/CD ratio [SCFA total] and
v FISH probing 9% lactic acid
Tegek broier | Antibiotic (400
chicken ppm) W Serum: Cecum: Cecum:
Xia2019 | Flavomycin VR | = ND : ND ND ND M Lactobacillus i ND ND ND
Male 6 weeks 1 BWG 2 ligm]  Binaotaten = Bacteroides spp
Healthy FISH probing hidobacterium
Antibiotic ~VH, CD and
AAbroiler |(62.5 me/kg of VH/CD in
) . ’ Cecum: Caecum:
Xie2020 | Flavomycin |chicken diet) ND | ND | ND | duodenum, ND ND ND ND ND ND ND "
o = Lactobacillus =E.col
Healthy 6 weeks jejunum and
FISH probing ileum
Lignan yellow ~ |Antibiotic (10 Serum: Cecum: Cecum:
iler chick kg of BW ’ : E.col
Vang2012 |  Colistine  |rOller chicken me/kg ofdiet) | ND | ND ND M [1gAl, [IgG], ND ND ND  Lactobacillus ND ND ND T .ol
Male 6 weeks 1 ADG o) Lot 4 salmonella
Healthy Culture 8 fidobacterium A C.perfringens
Ross 308 A"‘/':‘m‘fcd(.zfj ow cocum: Cecum:
Ca0 2018 Colistine  |brailer chicken |T&/& O ¢1€ ND - ND ND ND ND ND eeum: ecum: ND ND ND
Moty 6 weeks 1 ADG = Lactobacillus J Ruminococcus

sequencing




Table S12: Effect of antibiotics on the phenotype and gastro-intestinal microbiota of poultry (2/2)

Phenotype Microbiota
Ref Intervention  Conditions Methods ooy, Food  FCRor o cture  'mmunity Intestinal Diversit Phylum Lactic acid- SCFA-producing bacteri H SCFA Pathogenic and/or
€8N intake  FCE structure barrier ersity Vi producing bacteria "producing bacteria P Zoonotic bacteria
Oxy (200
Onvtetracycin oW feather zg/ ,k(gz‘;;d‘e‘) = a-diversity, Cecum: Bc;c"m.;
xytetracycline | josi = Bacteroides
Feng2020 OXYeetracveine . vers ) = = = ND ND ND evenessand = (Cecum) = Lactobacillus ) ND ND ND
+ Nosiheptide mg/kg of diet) ) = Phascolarctobacterium
Healthy richness = Enterococcus ctobact
9 weeks = Faecalibacterium
sequencing
Cobb broiler Antibiotic (55 Cecum:
chicken me/kg of diet) Cecum: Caecum { Escherichia
Singh 2013 Penicillin ND ND ND ND ND ND L a-diversity /" Firmicutes ND ND ND
Male 3 weeks  Roseburia 4 Salmonella
{ Bacteroidetes
Healthy RTQPCR { Campylobacter
Mountaouris C:.b:e':m'e' 2"‘/':”;‘:;23 leumand Cecum: Ileum and Cecum: Uleumang | Vleum and Cecum:
ountzour chic e = (Ileum ’ " = (Ileum
Avilamycin &/k& ND ND  ND ND Caecum: ND ND 4 Lactobacillus | = Bacteroides, clostridium ND =E.coli
2019 Male 6 weeks caecum) " : . Caecum)
1 lgAl = Bifidobacterium  leptum and coccoides = C. perfringens
Healthy RTQPCR
lleum:
Cobbbroiler  Antibiotic (50 b Lactobacillus
. ) Jejunum /M Enteroccocus
_ chicken mg/kg of diet) Cecum:
Viveros 2011 Avoparcin ND ND JFCR L VHand CD ND ND ND ND Cecum: ND ND ND
Male 3 weeks A VH/eD rat 2 Lactobacil M E.col
Healthy Culture reve actobactlus

/ Enteroccocus
= Bifidobacterium

Table 513: Effect of antimicrobial peptides on the phenotype and gastro-intestinal microbiota of poultry

Phenotype Microbiota
Path. i
) . VH, CD, i Intestinal Lactic acid- SCFA- athogenic
Ref Intervention Conditions = Methods . Food FCRor Immunity R . . and/or
Weight | VH/CD barrier producing producing )
intake FCE . . . Zoonotic
ratio bacteria bacteria R
bacteria
Peptide (10 Jejunum:
mg/kg of
Cobb broiler .g/ 8 TVH X Jejunum:
. diet) MVW  Jejunum: ) lleum:
Daneshmand chicken . 3 M Claudin-1 X lleum:
cLF36 E.coli (10 MADG = JFCR  MVSA L IL-2 ) “MLactobacillus ND .
2019 Male CFU/animal - 2 Le N Occludin - Bifidobacterium J E.coli
E.coli animal) = MU o ifi iu
3 weeks = VH/CD
Culture ratio




Table S14: Effect of plants and seaweed on the phenotype and gastro-intestinal microbiota of poultry (1/2)

Phenotype Microbiota
Pathogenic
i iti F FCR i Lactic acid- i
Ref Intervention | Conditions | Methods Weight | :)o: ic:r Villi structure Immunity actic abudt p:.oducmg SCFA-producing bacteria and/or Zoonotic
intake acteria bacteria
Ross 308 Plants (25,
" 50 or lleum:
broiler Cecum:
Kang Chorella by X 75g/kg of ™ BW ™ VH Plasma Cecum:
chicken N = = ’ ND { Salmonella
2017 products Males diet) 1 BWG 1 CD M 1gG, IgM and IgA / Lactobacillus L Ecol
5 weeks JVH/CD ratio :
Healthy
Culture
Plasma, jejunum,
ileum:
MGSH-Px]
Jejunum:
MNT-AOC]
Plants (105
. ants { LIMDA]
Quingyan or 300
R o hick /g of 2 BW 2 Plasma: 0 . lleum:
uan regano - chicken me/xg 0 - ND MigG] eum: ND 1 Clostridium
2021 essential oil Female diet) N BWG P ADFI  Lactobacillus X
Health 4 " LITGFB] sensu stricto_1
ealthy Swee S, lleum:
equencin
quencing PsigA]
L[TNFa]
MGPx1]
MSoD1]
P INRF2]
Ross 308
broiler
chickens _ ND ND ND ND lleum: ' ND ND
Male J Lactobacillus
C.perfringen
s/E.maxima  Plants (4
mg/kg of
Cobb 500 diet)
broiler C.perfringen
: Capsicum /  Chickens 5 (10°CFU)  pgw  nD N ND ND Hleurn: ND ND
Kim 2015 Curcuma longa Male E.maxima i 1 Lactobacillus
C.perfringen (104
s/E.maxima oocysts)
3 k
Hubbard Wee ,S
! Sequencing
broiler
chickens ™ BW ND ND ND ND tleum: ND ND
Male N Lactobacillus
C.perfringen
s/E.maxima
Arbor acres :Iag;s;&i | )
Coriander  broiler O, a0 N BW eurr?.
Taha 2019 X diet) MF L FCR ND ND ND ND { C.perfringens
seed powder chicken 1 BWG ‘
6 weeks {J E.coli
Healthy
Culture
Plants X tleum: .
Jejunum: J Lactobacillus lleum:
Grape (60g/ke of =VH = Enterococcus =E.coli
(pomace diet) = = 4 FCR B ND B ND -
4 CD Caecum: Caecum:
concentrate) 3 weeks i )
Cobb broiler cyjture N VH/CD /" Lactobacillus M E.coli
Viveros chicken M Enterococcus
2011 Male lleum:
Plants i
Healthy Jejunum: = Lactobacillus lleum:
Grape (Seed (7.28/kg of {4 VH N Enterococcus =E.coli
P diet) UBWG = - ND ND cE
extract) 3 weeks 4 D Caecum: Caecum:
Culture =VH/CD N Lactobacillus N E.coli
N Enterococcus
Plants (0.4 Plasma:
J to 1.6g/k MDA C :
Reda Red Pepper Oil aupaailr;ese o?‘dietg)/ ¢ T BW ™ M FCR ND \l:l,[[l A]] Cecum: ND \l,eguchIi
2020 PP a ™ BWG 8 { Lactobacillus .
Healthy 5 weeks T CAT] { Salmonella
Culture MGSH]
L Cecum: Cecum:
Rhus coriaria = = = ND ND . ND .
Vase- Ross 308 Plants (0.5 /N Lactobacillus =E.coli
broil % of diet, : :
Khavari Heraclleum rél er 6 of diet) _ _ - ND ND Cecum: ND Cecum:
2018 persicum  chicken 6 weeks = Lactobacillus =E.coli
Mentha  Healthy Culture ~ _ ~ ND ND Cecum: ND Cecum:
piperita N N N /N Lactobacillus =E.coli
lleum: lleum and
Crescentia ™ BW /" Lactobacillus Cecum:
Ross 308 Fl FCR ND ND ND
cujete leaf broiler Plants (2.5 1 BWG T v Cecum: J E.coli
Adeyemi chicken o 5% of = Lactobacillus J Salmonella
diet)
2021 Launaea I\ﬂale alnd 6 weeks lleum: lleum and
taraxacifolia e Culture T W NF L FCR ND ND T Lactobacillus ND Cecum:
leaf Healthy N BWG Cecum: L E.coli

= Lactobacillus

{ Salmonella




Table S14: Effect of plants and seaweed on the phenotype and gastro-intestinal microbiota of poultry (2/2)

Phenotype Microbiota
f i diti hod Food FCRor i Lactic acid-producin, Pathogenic
Re Intervention | Conditions | Methods Weight | Villi structure Immunity P A 8 SCFA-producing bacteria and/or Zoonotic
intake  FCE bacteria .
bacteria
Duodenum:
™ VH
Ross 308 Plants (5 to M CD
Divani broiler 20 g/kg of Jejunum: I "
ivani eum: eum:
Plantago ovata chicken diet) N BWG = { FCR M VH ND i ND .
2018 /M Lactobacillus { E.coli
Male 6 weeks =CD
Healthy Culture lleum:
=VH
=CD
Ileum:
1l : Lactobacill
Chondrus 1 egg eum v éc ° a,CI us lleum:
Crispus weight = L FCR T VH ND acidophilus ND ¢ C.perfringens
P g 1 CD N Bifidobacterium P &
Lohmann
Plants (0.5 longum
Brown
. . to2%of
Kulshresh cassic laying diet)
ie
tha 2014 hens
4 weeks
Female RTaPCR
Healthy 4 Ileum:
. lleum: N Lactobacillus
Sarcodiotheca . . lleum:
audichaudii - - L FCR T VH ND acidophilus ND { C.perfringens
& =CD /N Bifidobacterium P €
longum
Jejunum: . . . X
50% Corn + ~VH Small intestine and Small intestine:
50% = = = :CD ND caecum: = Blautia ND
Shorghum ~ Ross AP95 B = lactic acid bacteria = Faecalibacterium
F d broiler 104 =VH/CD
n
ag:mes chicken S ays .
Male equencing ; N
Healthy €junum: m,a "T estine: ) Small intestine:
100% =VH = lactic acid bacteria -
= = = ND = Blautia ND
Shorghum =CD Caecum: . .
y = Faecalibacterium
=VH/CD N Lactobacillus
Ross 308 plants (2g/
Scocco Oregano b;élLer l;g odelet) i " i “ “ " " Cecum:
2016 aqueous  chicken or = = ¢ Ecol
extract Female weeks
Healthy Culture
Duodenum and
]ejfv;m: Duodenum, jejunum
Elecampane - and lleum:
R =CD . lleum: lleum:
rhizome - X /N SOD activity i X
I BWG = J FCR  =VH/CD ratio L /" Lactobacillus ND =E.coli
methanol 1 CAT activity . R
lleum: L = Bifidobacterium =Salmonella
extracts —VH N GPx activity
plants (500 N JMDA
Ross 308 { CD
broiler or 100 N VH/CD ratio
Abolfathi hick mg/kg of
chicken
2019 diet)
Male Duodenum and Duodenum:
6 weeks . -
Healthy jejunum: /N SOD activity
Culture .
=VH /N CAT activity
Elecampane .
. =CD N GPx activity lleum: lleum:
rhizome - n- . ’ )
hexane N BWG = J FCR  =VH/CD ratio JMDA N Lactobacillus ND =E.coli
lleum: Jejunum: = Bifidobacterium =Salmonella
extracts -
=VH /N CAT activity
4 CD N GPx activity
=VH/CD ratio VMDA
plants (25
Yellow- Cecum:
feathher me/kg of Cecum: = Phascolaretobacterium
Feng 2020 Phytosterol ) diet) = = = ND ND . - ) ) ND
briuker 9 weeks =Lactobacillus = Faecalibacterium
Healthy = Lachnospiraceae

Sequencing




Table S15: Effect of minerals on the phenotype and gastro-intestinal microbiota of poultry (1/2)

Phenotype Microbiota
Ref Intervention Conditions Methods Weight -Food FCRor Villi structure Diversity Phylum Lactic acid-prf)ducing SCFA-prud‘ucing SCFA Pathoge‘nic and/-r.vr
intake FCE bacteria bacteria Zoonotic bacteria
Cornish Ci
) OIS L1085 71 (46.5 /g Cecum: Cecum:
Zinc broiler chicken . Duodenum: " . L Cecum:
Reed N . of diet) b = a diversity = Firmicutes Cecum:
biofortified Male and ND ND ND =villus surface . . : . : /" Dorea ND ND
2018 6 weeks Modification of = Actinobacteria /" Lactobacillus reuteri N
wheat Female . area . . N /I Lachnospiraceae
Sequencing the B-diversity = Proteobacteria
Healthy
Zn (120
mg/kg of
Cobb 500 diet)
. . lleum:
Shao broiler chicken Salmonella 2 VH lleum: lleum: Ileum:
2014 Zinc Male (109 CFU/mL 1 BW MFI = —cd = a diversity ND D Lactobacillus ND ND =Salmonella
Salmo?ella. ;0.8 ) 2 VH/CD ratio =richness = Enterococcus Typhimurium
Thyphimurium mL/animal)
2 or 6 weeks
RTQPCR
White king Zn(2or 10
igeons mg/mL; 1 Cecum:
Wang Zinc llfllgale and mL/anir;wI) 1 BWG = = ND ND ND " Lactobacillus ND ND Cecum:
2014 B B { Bifidobacterium { E.coli
Female 4 weeks
/N Enterococcus
Healthy Culture
Cecum: Cecum:
. Zn (42 . , . C :
Reed Cornish Cross orf}c(iiet)pg/g =a diversity { Proteobacteria Cecum: PN [Z::l:tzte]
Zinc broiler chicken ND ND ND ND /M chao-1 index \ Bacteroidetes y ND Ny ND
2015 4 weeks . L N { Enterococcus = [Proprionate]
Healthy . and species N Firmicutes/Proteobacteria
Sequencing . = [Butyrate]
number ratio
Zn(20r 10 ”z‘e’:]::d
; Ross 308 mg/kg of o
Pineda . . . Cecum and lleum: = [Lactic acid] Cecum and lleum:
Zinc broiler chicken water) = = = ND ND ND N N ND 3
2012 = Lactic acid bacteria = [Butyrate], =C. perfringens
Healthy 7 weeks .
[Propionate] and
Culture
[Acetate]
Crop and lleum:
/M [Total SCFA]
Calcium= lleum: lleum: T [(/:lcet.ate]
Ross 308 0.70% { Lactobacillus / { Clostridium i rt(.)p. il
Ptak Calcium +  broiler chicken Phosphorus= _ _ _ ND ND ND enterococcus coccoides - - Ialc c a.CI lleum:
2015 Phosphore Female 0.56% a a - = Streptococcus/ Eubacterium rectal eu.m. . =C. perfringens
. /M [Lactic acid]
Healthy 4 weeks Lactococcus = Clostridium p X
FISH probing = Bifidobacterium leptum aecum:
= [SCFA]
=[Acetate]
{ [Propionate]
Corpish Cross Fe (48.7 vg/e Cecum: )
Reed Iron broiler chicken of diet) Cecum: I Proteobacteria Cecum: Cecum: Cecum:
biofortified Male and ND ND ND ND = a-diversity /M Firmicutes y ! ND )
2017 ) 7 weeks . B . 5 { Enterococcus /" Coprococcus 1 Campylobacterales
carioca bean Female Sequencin = B-diversity \ Elusimicrobioa
Healthy 9 e { Euryarchaeota
Cor.nlsh C.ross Fe (44.04 Cecum: (.:ecL'lm:
. Iron broiler chicken " . y = Firmicutes Cecum:
Dias biofortified Male and ug/g of diet) 2w ND ND Duodenum: = a-diversity - Proteobacteri - Strept Cecum: ND ND
2018 |o. ortirie alean 8 weeks =VH Modification of - rroteo .ac era B reE ococeus " Blautia
carioca bean Female . " . =Tenericutes =Ruminococcus
Sequencing B-diversity N .
Healthy =Verrucomicrobia
ish : H
Cor!’lls C.ross Fe (28.9 pg/g Cecum: Cecum: Cecum: Cecum. CSCl.Jm .
Iron broiler chicken ) . . . . " . {J Lachnospiraceae I [Acetic acid],
Beasley biofortified Mals d of diet) _ _ _ Duodenum: L a-diversity N Actinobacteria /" Bifidobacterium e P ionic acid] Cecum:
2020 lotortirie ale an 6 weeks a a a =VH Modification of J Firmicutes N Enterococcus op.rococcus roprlonl.c acl» J Escherichia
wheat Female Sequencin B-diversity { Proteobacteria N Lactobacillus v Ruminococcus - and [Valeric acid]
Healthy 9 e { Faecalibacterium < [Butanoic acid]
Fe(3.52
. Et( me Cecum: ¢ X
ntra ND ND ND ND ND ND { Bifidobacterium ND ND eecum:
. amniotic) ) J E.coli
Cornish Cross = Lactobacillus
. . 3 weeks
DI Iron broiler chicken Fe(4.32
"% biofortified Male and reis.32me
2019 . intra
carioca bean Female amniotic) Cecum: Cecum:
Healthy 3 weeks ND ND ND ND ND ND = Bifidobacterium ND ND rE coI’i
RTGPCR /M Lactobacillus

Bean extact




Table S15: Effect of minerals on the phenotype and gastro-intestinal microbiota of poultry (2/2)

Phenotype Microbiota
Ref Intervention Conditions Methods Weight 'Food FCRor Villi structure Diversity Phylum Lactic acid-pr_oducing SCFA-prod'ucing SCFA Pathoge'nic and/'or
intake FCE bacteria bacteria Zoonotic bacteria
Fe(lmg
intra Cecum:
amniotic) ND ND ND D”O_de"“m: ND ND = Bifidobacterium ND ND ND
3 weeks =VH = Lactobacillus
RTQPCR
Fe-EDTA (77
Cornish Cross  uM intra Cecum:
" : . Duodenum: = X
Beasley broiler chicken  amniotic) ND ND ND A VH ND ND = Bifidobacterium ND ND ND
Iron Male and 3 weeks = Lactobacillus
2020
Female RTgPCR
Healthy Fe-
Nicotinamine
(1.6 mM Cecum:
. Duodenum: y .
intra ND ND ND 2 VH ND ND /N Bifidobacterium ND ND ND
amniotic) = Lactobacillus
3 weeks
RTQPCR
Jejunum:
MMT /I:VH
Montmorillo (1.5g/kg of 2 VH}EI? ratio Small intetine and Cecum: Small intetine and
nite diet) = = Jejunum and ND ND = Lactobacillus ND ND Cecum:
7 weeks = Bifidobacterium = E.coli
lleum:
Culture
=VH, CD and
CH/CD ratio
MMT Duodenum,
(1.5g/kg of Jejunum and Small intetine and Cecum: Small intetine and
Cooper Commercial diet) = = = Ileum: ND ND = Lactobacillus ND ND Cecum:
. broiler chicken 7 weeks =VH, CD and = Bifidobacterium =E.coli
Xia 2004 Male Culture CH/CD ratio
Healthy
Duodenum
and lleum:
MMT M VH
Montmorillo (1.5g/kg of =CD Small intetine and Cecum: Small intetine and
N diet) 1 BWG = L FCR 1 VH/CD ratio ND ND = Lactobacillus ND ND Cecum:
nite + cooper 7 weeks Jejunum: = Bifidobacterium J E.coli
Culture ™ VH
v co
N VH/CD ratio
Table S16: Effect of polyphenol on the phenotype and gastro-intestinal microbiota of poultry
Phenotype Microbiota
L Pathogenic
- Intestinal  Lactic acid-
Ref Intervention Conditions Methods . Food  FCRor Villi Immunity . - and/or
Weight | barrier producing i
intake FCE  structure . Zoonotic
bacteria A
bacteria
Jejunum:
Ross 308 Tannin (1 Jejunum:  J [IL-6]
Chestnut broiler or 2 g/kg MVH  and [NFKb] lei Jejunumand  Jejunum
estnu ejunum
Liu 2017 tanni chicken of diet) ™ BWG = = =CD { [MDA] ’[‘J[ZO 1 Cecum: and Cecum:
annins -
Male 2 weeks =VH/CD 1 [TAOC] = lactobacillus  { E.coli
Healthy RTgPCR ratio and [SOD]

= [GSH-Px]




Table S17: Effect of vitamins on the phenotype and gastro-intestinal microbiota of poultry

Phenotype Microbiota
L. Pathogenic
. . - Lactic acid-
Ref Intervention Conditions Methods . Food  FCRor Villi ) and/or
Weight . producing .
intake FCE structure . Zoonotic
bacteria .
bacteria
Ross 308 Vit (150
bos.sl mg/kg of lleum and lleum:
roiler .
Scocco Vitamine E  chicken diet) ~ \D _ ND Cecum: M E.coli
2016 3o0r6 - - =Lacticacid  Cecum:
Female . .
Health weeks bacteria =E.coli
cafthy Culture
Abbreviations:
BW: Body Weight VH: Villi Height
BWG: Body Weight Gain CD: Crypt Depth
ADG: Average Daily Gain = No change compared with the control group
Fl: Feed Intake N Increase compared with the control group
ADFI: Average Daily Feed Intake J Decrease compared with the control group
FCR: Feed Conversion Ratio ND: Not Determined

FCE: Feed Conversion Efficiency
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