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Selective inhibitory effects of docosahexaenoic acid on oral bacteria

LI Sihan, YANG Jiaqi, TANG Tian, CHENG Qiuhan, WANG Run, FAN Huimin, WANG Jinfeng"

College of Food Science & Nutritional Engineering, China Agricultural University, Beijing, China

Abstract: [Objective] To evaluate the inhibitory effects of polyunsaturated fatty acids (PUFAs) on
oral microorganisms and to elucidate the response patterns of the oral microbiota to
docosahexaenoic acid (DHA) treatment, as well as the genomic features associated with the
sensitivity or tolerance. [Methods] The minimum inhibitory concentrations of four PUFAs were
determined for five common species of oral bacteria. The effects of PUFAs at different
concentrations on planktonic growth and biofilm formation were assessed in both single-species
and mixed-species culture systems. Human intervention and metagenomic sequencing were
employed to analyze the impact of DHA on oral microbiota composition and the abundance of
specific bacterial taxa. The DHA sensitivity of Fusobacterium pseudoperiodonticum isolates from
saliva was compared, followed by whole-genome analysis. [Results] The inhibitory effects of the
four PUFAs varied among bacterial species. In single-species cultures, Streptococcus oralis,
Streptococcus mutans, and Porphyromonas gingivalis were sensitive, whereas Fusobacterium
nucleatum and Prevotella intermedia showed tolerance. In mixed-species cultures, the overall
antibacterial effects were reduced. In the human intervention study, an 8-day mouth rinse with
DHA did not significantly alter oral microbiota at the phylum level, while selectively modulating
the oral microbiota at the genus and species levels, with increased relative abundance of Neisseria
and Porphyromonas and decreased relative abundance of Prevotella. Dynamic monitoring
indicated that DHA selectively influenced certain taxa over time, inducing a downward trend in F.
nucleatum abundance. Strain-level analysis revealed differential DHA sensitivity among F.
pseudoperiodonticum isolates, which was closely associated with variations in genes related to cell
envelope and lipid metabolism (e.g., lapB, pilE, and fitsZ).[Conclusion] The inhibitory effects of
PUFAs on oral pathogens exhibit species- and system-dependent heterogeneity. DHA selectively
suppresses specific bacteria while maintaining the overall stability of the oral microbiota, and the
strain-dependent variation in sensitivity may be associated with genomic characteristics. These
findings provide new evidence for understanding the role of PUFAs, particularly DHA, in oral
microbiota modulation and support their potential applications in this field.

Keywords: oral bacteria; polyunsaturated fatty acids; docosahexaenoic acid; antibacterial activity;
sensitivity
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P IR B0, SF iR R bk BB TR (Porphyromonas
gingivalis). B ¥ W ¥ W (Fusobacterium
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MIEE A ER . K8 0-3 PUFAs, Q=1
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20 T D A K M AR W) Y L RE T RS2 e T ik
PR T AR AN R DI RE R, ALFE
FMH 5 A B [ 1 B B BR 1A (Streptococcus oralis)]
O T (2 SRR T ) LA SCE SRR O 2R A R
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B B B8 (Porphyromonas gingivalis) ATCC33277 .
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BEK 5.0, 4K 2.2, HALMTER 13.5, 4
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3.0, AIEMETERY 5.0, L-2PREERR 0.3 R L
BEREN 0.3, pH i 7.30.1,

TERGHER T, SRS 24 h iR
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ERBER, 48 h PN LA 5E B[] [8] B I 7 ODegoo
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5- IR L Y Gk LR 5 [3-(4,5)-dimethylthiahiazo
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W IFIA 100 L — H L7 % % Formazan (i
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K. LA 20 & T (@R 28, BEALT N
DHA 4 (n=10)F1 %} H 2 (n=10). DHA 4143 H &
Wk 2 mL 7 100 mg/mL DHA B #EIMIA T, g
S RITEK, HH 1K, K 2min, T
AR, 23Rk Bl oK ke Ao At 11 B v
Ml BMEA DHA 7= 2 5 4 FHATT . 45
WTFFHEH 0. 1. 3. 5. 7. 8 RARERZHIH
PIMERAEAS, FR FHFAm B, HaT
-80 *CIRAELAE R 82T . WFSE T R ARIRM A
RERMEIZERSHMEFEHS . ©F KY-
202412-002), Frfr 32k 18 A2 H 3 28 8 F s
Eih=S i
1.7 [E% DNA 1215 qPCR €=

fifiFHl Hi-Swab DNA #2 B & (KR AL LR}
HoA B THIRBUER S DNA, 280606 Bl
1% BOHE W GaE o v R I ok 38 | 4l i R e bk
FEANIFE] S 3 F 6 AN AW 2f i HEAT A .
DNA W EE#ATAR LSS, DL 16S IRNA K[ V3
X KNS, ik qPCR ME O EEEREE . A linh
Ok PR P LA AT R B B, B9 F 8 Lk
1. gPCR 7E QuantStudio 7 Flex Real-Time PCR
System (ThermoFisher Scientific A 7)) (T, 2
MK Z& ffi § ChamQ Universal SYBR qPCR
Master Mix (Fg 5% i MEHE AL W) B B A A BR 2
A). WA 95°C30s; 95°C 10s, 60 °C
30s, £ 40 MEH; 95°C 15s, 60 °C 1 min,
95°C 15 s, AHXFERE-FREERA 274 gt s,

#z1 ATFEGHEAFOEHEEQPCRA RIS
Table 1

+ AT (Day 0) Jy % o o XF = B & A R A
LOWESS “F#ab#, Jf31455 0-7 d A ih <k~ im
H(area under curve, AUC)LLPFA BFRLN
1.8 MEERAERBMNFS 7

TRZHBENLIEI 9 #4321 NEIREAS, 5 3 44
BEDLG I —MRA A, BRI 3 M
V)% (T ET: Day 0-A. Day 0-B. Day
0-C; T )5 : Day 8-A, Day 8-B. Day 8-C).
PR TR A FEA A B DNA 5 #4772 JE PR 4
J¥ . DNA J Befb 5 #9 @ PE15SO B SCE, 7E
Hlumina “F- 5 5¢ B 5 o J5 4R 7 510 4fi ] fastp
(vVLO.DBEAT BTl (L Bk | R MK JE
TS FIN, RIE o E A S LN A
(GRCh38) L £ B 15 £J¥ 51 . R H MetaPhlAn
(VA LD BEAT P Bh 43 28 T8 B B AR T 3 B 3130,
TR R, T R (v4.5.2) Y vegan
XL I EVE S A E A T 2R ST L Ab,
FIH ropls £ 1 17 i dc /> — 3 H] 531] 53 Hr (partial
least squares-discriminant analysis, PLS-DA) 1**!,
{8l STAMP (v2.1.3) 547 22 5343 b K ] #RALBO
WP I RELMERGE LT LR, T
iTOL (Interactive Tree of Life) 7F £k . H. (https:/
itol.embl.de/) ] F AL AT BT
1.9 [Of=4RERYRI B4R 57 ik

i) DHA - T J5 AR A MBI R AR R4 7 2
B R . B 4.0 umol/L L-2F Bt &Mk iR k1Y
PBS (0.22 pm i 3§ B& I&), Jf DL iZ PBS AL il

Primers used for qPCR analysis of oral bacteria in saliva samples

Bacteria

Primer sequences (5—3")

16S rRNA V328

F: ACTCCTACGGGAGGCAGCAGT

R: TATTACCGCGGCTGCTGGC

S. oralis®” F: TTGGCTCAATTCCCTTTGAC
R: GTCCAAACAAGCCACCACTT
P. gingivalis™" F: GGAAGAGAAGACCGTAGCACAAGGA
R: GAGTAGGCGAAACGTCCATCAGGTC
F. nucleatum™" F: AGTTGCTCCAGCTTGGAGACCAAAT

R: AAGTTTACTTTTGTTAAAGTTTGTAATCTTCC

http://journals.im.ac.cn/actamicrocn
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SYBR Green I £:(200%), £F 3 4 MR MER &
I —REAS, B 1 mL 54K PBS IR
2], % 4°C, 500xg B0 5 min R, B
5L 4 000xg B0 10 min JLIE4N A . KT TEH
2T PBS, JIA SYBR Green I (k& 2x)kE0
Yefty 15 min, Gt )5 Ll 4 000xg &0 10 min JE
W2 R, £ 40 um YRR UE . FEA R TRARR
PRSI i

96 fLHR LA 100 pL GAM 3535 3L (%5 41
Wi ARFECH 10% WA . 5 pg/mL i
2% . 0.5 pg/mL 4EA 3 K1), JREFL)E 24 h,
{di il BD FACSAria SORP i 3\ 40 Jifd /3 16 {% (BD
Biosciences /A F]), SYBR Green I %¢)%ifi i FITC
A DA YLt 2 A BT IR, FE FSC/
SSC I H i T LA HEBR 2% i Fn SR SE 44 s B 5 7F
FSC/FITC %} SYBR Green I FHYEPA4H 4T
WEGT 7 S| o =R ) e v v A R L
DWTEALST — M. /3 BE )5 T 37 °CCIR &
7%, A B AL TR R IR R bk
1.10 16S rRNA EF%E

BRI 16S tRNA K2 K % H @ 514
27F (5-AGAGTTTGATCMTGGCTCAG-3' ) #il
1492R (5'-GGTTACCTTGTTACGACTT-3") i 17
PCR ¥ 38 L% @ FJEPS . DNA BEMHREC. fic il
10 mol/L NaOH 1 it & 73 %40 10% 1)+ e
fiit BiR &l (sodium dodecyl sulfate, SDS) ¥ ¥ . HX
2 mL NaOH, 80 mL JoR7K. 10 mL SDS JiZ4)75
N 2LFEAE . B 10 uL RS 10 pL AR,
70 °CH4f# 10 min, FFAIA 80 pL JCFZK, HifF]
JR%5]. PCR WK (25 ul): 43 i Mix ver.2 (At
WERVEYRE R AR AR) 125w, LR
W5 14110 pmol/L)4% 1.5 uL, DNA itz 1.5 pL.
PCR JZ J 44 : 98 °C 10 min; 98 °C 10 s,
48 °C 15's, 72 °C 25s, 10 M ; 98 °C
10s, 52°C 155s, 72°C 255, 320 MEH;
72 °CCZFEff 5 min, PCR 774 25 B S WH BE I H
KA, 4lifk )5 Sanger I PP (S5 4 MERS A W R}
AR/, FIF BLASTn X NCBI Adh 2,
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A FREE G fastp (v1.0. D) FT B H], £
Bk KA i readsP?. i BB A TS
K F SPAdes (v4.2.0)2EF 73 R 2123687, I
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B FERA RN G+C F )0 LR R
i ] Prokka (v1.12), Tl 4wt 3L K . rRNA Fl
tRNA 24 Jf38 1 Proksee “F £ (https:/proksee.
ca/) 2 il BN 41 3% . {ili ) Roary (v3.12.0) 413
LB NPT AR L [H, 28 mafft FEXAZO 3 R A
WHRGLEW, GG BERAETE/B 48
22 I,
1.12 #E5t

G511 274 Mok GraphPad Prism 10.1.2
7o FARLL meantSD KoKk, LA P<0.05 h2ERE
A2 IR PTER MGk kA
Yy 5 OB DL U

2 BER5M

2.1 PUFAs @E#EMIFH OEMEIEK
S54%¥IRER

FVEAG AN [A] PUFAs (UM BERCR, A58
7 DHA, ALA, ARA Il LA XF 5 F UL O
A0 19 MIC 1 MBC., 453 Bon, ANFEEME
PUFAs UM A7 fE B I8 22 5 [ % © 1%
ScienceDB %4} /4 (www.scidb.cn), CSTR 25K
31253.11.sciencedb.j00231.00065], 11 b £ Bk 7
TR bl o T R A v BBUR P (MIIC IR
25 umol/L B, 25 pg/mL), M 2% 555 BR 7 SR
FEXTRAAR . AHELZ T, EAZARFF R AT (2R ik
[ 7E 5 = MR T (200 pmol/L 5§ 200 pg/mL)
AIE BN R PRI E KSR S MIC B4
— 3 (E 1A), FREEEBRET . AR 55K B A 2 R
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=1.0p : 1.0p 1.0¢ ~ Control
g - Ethanol
s S
L L 08 s mo
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= - 25 pumol/L
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<0.0 008 . oo . . T 0ngml
3 0 20 40 0 20 40 = 200h&mL
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Qg 1.0p 0.8 1.0 12¢ +}35§h12;§§g, /
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< 0.0 s 0.0 0.0 .. 00 T 430 hemb
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10 0.8 1.0 12, ~ Ethanol
2 e i png/mL
8 0.5 0.4+ 0.5 0.6} -~ 60,25 pg/mL
~ 12.5 pg/mL
4 - 25 ng/mL
0.0 ot 0.0 ¥ 00 . 00 T jop ek
g 0 20 40 0 0 20 40 0 20 40 I 200hLmL
S 2 2 4r 4
o :
&% 3r 3r \ —DHA
281 1 1 2t | . 2t 1 +ﬁ{iﬁ
Q2 | 1 1 -
%B\%zj: \\§§L i s LA
0 12340 1234012340 1234012340 1234
Concentration (fold)
El1 PUFPUFAsYTSHHE Il O B= 405 OB & BELF T KA MR R B A 520

Figure 1

Effects of four PUFAs on the planktonic growth and biofilm formation of five common oral bacteria

and a synthetic bacterial community. A: Growth curves of single-species cultures and the synthetic microbial

community; B: Dose-response curves of PUFAs on biofilm formation. Five concentration levels (0—4) correspond
to 0, 25, 50, 100, and 200 pumol/L for DHA, or 0, 25, 50, 100, and 200 pg/mL for ALA, ARA, and LA. Biofilm
formation was expressed as a percentage relative to the control (0 umol/L or 0 ug/mL). Data are based on six

independent experiments.

MR A B 7R AR, MIC 450 B 2R Kl e 4 gl
77 ELAZ AR AT T A0 v [ 5 IR B A 0 v 3
FE AT A — 2 1 A K a3

YT 1 BUR TR AR Y EZ LAY I A
R, ARG —L PG T PUFAs X 45 TR AL
YIRETE B RE 1 52 o A A B Ot T
RN (K 1B), BB R AR & W DHA
(100-200 pmol/L)4h ¥ A= W) B TE 1% ik 3 B AIK

T H TR 3 R IR LSRR A LR B I 3 0 AR
PUFAs Xf 75 3 TG (1) A= ) FEIE 1 ) 2 B 1 b =3
(e EAR I 3 1 (P<0.05)

g FE A A MEALL S 43 10 J T R ) A S ERE
JEIFAl PUFAs TEREVR KE- B RARAE R, A5
FEVR G AR A T R O . 25 R R,
TEIR & TR & b PUFAs B30 B 7E BT S 6 55
S0 e B 91 BT P AR A DU S B A MIC, B 7E
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T R E (200 pmol/L 5% 200 pg/mL)AbFE T VR4
R AR E K (K 1A). 20015 & 21,
PUFAs X1 & B AR 22 A= ) T i I W 40 i AR
FH, TER Y E PUFAs A0 BR R A= ¥ 5 52 i
R TR IRAL(P<0.05), £ LJrik, PUFAs 76400
il 5 w40 TR AR I U A R A P BT 1
TR W B PR AR 22 . S BEBRTA
705 e Al 3K R R A R bk B TR A S B, T L
FARAT o R T K IS B SR A B it 32

7 "eponemq

GGB2672
G

GGB71076

c’il()ne[]a
B384
GGB33g 5
GGB38g7
Oribacterium
Lachnoanaerobaculum
Lachnospiraceae uncl.
Veillonella

asphaera
Meg Dmlisl”

3 Soeen—= )
IR EEEE
§ SSX 2T
Ty ISR LEESR
S § O M5BT
S OEFITEBF

S o e

3

i1

¥

g

S

=

2

£

g

1<%

2.2 DHA Tzt AMEOFEEEEHSE
pd:pbvig e TR

Y F DHA TEZFh 1 418 MR A i 3
PR e H—BOW MR, ASHIESE B R 5k H
HAE R x4, R DHA T RO L
YRR AN . 7E DHA ST, 2
WF 29T HiRT (Day 0) &% T i (Day 8)% 4
WEVRAEAS, FRUEAT 22 R P . 4550
AN, A TG B AR S A T O 2

FAA(KE 2), WREATHEARIFRE . X—45

Group

W Day 0
m Day 8

S L > @
S & _
0”%% ey"é)\ W lg relative abundance
& A0\
M \,‘L@.\(\v\z\ \ _ 8
o q}\ A0
L
W ond
RO 0 I
® o
G ot 0.7
AS " qalie
Actinomy
Lanceﬁ
zioh .
gfazkm Species count
Arachnia
Scardovia o1
Bifidobacteriym .
GGBl1026 .
GGBI203
GGpy, 88 ®]5
Phylum
—e— Bacillota
—e— Bacteroidota
—e— Actinomycetota
—e— Pseudomonadota
—e— Fusobacteriota
—e— Campylobacterota
—e— Spirochaetota
Others

E2 DHATMRIRAFOEMEMEZRKTRELRE XRNIT LB RFHE

Figure 2 Genus-level phylogenetic relationships and taxonomic composition of the human oral microbial

community. Ca.: Candidatus (candidate taxon); uncl.: Unclassified.

P4 actamicro@im.ac.cn, 7 010-64807516



AEIE S | BUEEIR, 2026, 66(10)

5213

UL DHA T HURTE HE B w40 26 B ot ™
AR ERD, BAHEBRTEBAR 3 2K AR
WTER B

SRy itE—2L Al DHA X MR B2, A
WAL R AT R A AL 221k . PLS-DA 43
Hrit/R, DHA FHiFi(Day 0)5 T HiJi (Day 8)H
HFEARTE E N2 2R —E s, 7114
P JEFE DHA T HUHG AT Hl5 26 8 KA RHFZ 1
XA sikie K, 1045 Hoylesella . THALBEEKH
J& (Peptostreptococcus) . %% [REKA J& (Neisseria)
FNURBb PR B & (Porphyromonas) %5 (]l 3A). A~
[ B EAE E o e 2 5, R
W JE X Day 0 5 Day 8 FEA[H] X 43 B %) 53 Bk AS
[Flo R TR T R, 51

bk o BT JER A X 5 B R a R, i IR I
I J& (Prevotella). Hoylesella 1 Veillonella 4 [#
R, &5 2 Fortras ], RERKEE .
B AL TR M. Hoylesella 55 T J& £+ T 5 A9
2 0] DX 73R B 7 A b B 3R I s Tk, 4
AT RE SR M N, DHA 0 it S5 bR e o

54 LR OCHETAE M 4 FheE DL E1 R 40 A
Jm G m (RE K E . PR R . R R
R IRICE ), HE—DAEMK- I T M. 45
K&, DHA T #5548 K X &
(Neisseria subflava). Porphyromonas bobii F1 5%
SiE #% BK 7 (Streptococcus mitis) A% 3 B 458+ il i
BT E R, T A R TR IR [ (Prevotella

melaninogenica) &l E KK (Prevotella

AiAHEL, DHA +THiG5E 8 KA IRERE AN pallens) . Hoylesella nanceiensis - [ AR # # (&
A VIP score B B Day 0 =3 Day 8 90% confidence intervals
20 15 10 05 00 Neisseria subflava B==__, —o—
L 1 1 | ] Prevotella melaninogenica E== —o—
Hoylesello I ji
Peptostre(g)tgggcgus_ ROTpIamONGS b Obfl — T
Neisseria Hoylesella nanceiensis B® =
: Prevotella pallens B® —o—i
Parvimonas i \
Actinomyces I Streptococcus mitis By o
. \;leillonella [ Streptococcus salivarius B Lo
orpiy mrgvoe',znlgla D | usobacterium pseudoperiodonticum B Hor
{ilijgcto_r_ Porphyromonas gingivalis | ot
=5 55 52 ES ﬂ,%vg%l‘}a = Streptococcus parasanguinis § e
gologacteriym [— Prevotella histicola B e
us&,ﬂg;ﬁ%ﬁ%; Streptococcus sanguinis § o
Diglister Fusobacterium nucleatum | H‘H
Gran ”ééch‘gzzg —— Porphyromonas endodontalis | -
) ) Alloprevotella Streptococcus infantis B o
Candidatus Saccharibacteria ur‘;(e:‘l;soszgsgs Streptococcus oralis | e
P Tanngrella [ Fusobacterium polymorphum | roH
ggregatch(z)%%li Streptococcus australis | o
Cainocy}?plZaﬁa [ Prevotella intermedia | F\H
ancejielaelia |: =
Family XIII Incertae Sedis uncl%ssiﬁe?l Prevotella veroralis| 'T'
egatella L i : : : :
_ - Streptococcus Q b5 O v 9 v O
Threshold=1 Cam;;ylobacter < \00' e € >
Oribacterium ] Mean Difference in
proportion/% mean proportions/%

E3 DHAFMAIEAFOREMEYREEEREFIN
Figure 3  Differential microbial features of the human oral microbiota pre- and post-DHA intervention. A: Key
differential genera identified based on VIP scores from PLS-DA analysis (Genera with VIP>1 are highlighted in

red, while those with VIP<1 are shown in gray). B: Relative abundance distribution of differential species ranked

by effect size, showing the mean difference in relative abundance between post-intervention (Day 8) and pre-

intervention (Day 0); positive values indicate an increase, while negative values indicate a decrease.

http://journals.im.ac.cn/actamicrocn



5214

LI Sihan et al. | Acta Microbiologica Sinica, 2026, 66(10)

3B), ML, DHA 19 B R i 2 o 1
B 2E B e A, (E7E 45 A TR J& A b

ZRRCEREA R . WMHCR IR . Hoylesella VI X
KA BEE . P bobii MZEAEBERR %) [ HAT &

FEMEEEE R . A TR = B ARt 3 5 B e
J& KA —3, 20 5CKF DHA Al figdt s
TE TR PR P AR 22 Ak, AT AE — i
FE ES20 S ERER AL s R . TR AR,
RN AR EE A R, H YR R 2
BT BRI 2 B RS R AR, AR
MR KIS SR R
2.3 DHA ST AEOERHEEFEE
W T2 S 43 A0 LA T DHA TRl e
1R BRREAE 2 A Bsf () st 1 T T g R, PRI

AAFFEHE—A % DHA 20 55 %F BE2H A5 B A i3t
o, 1, 3, 5, 7dREMNMERFEARIEITE

i, LA W 3 AR 10 4 T (1T s B ok
BRSPS S R R LA AT B ) 0 B AR

1€ 0-7 d By EFFH, 3 FhEE 7E DHA 41
553) BE 2 1] 52 B A [R] £ 802

DB (E 4A).
> 4 6

2 4

>

log, fold change log, fold change log, fold change

S = N

» Day S. oralis
8

|
—_
T

S = NN
1 T

————— Day P. gingivalis
2 4 6 8

|
—
T

S —= NN
1 T

; r T » Day F. nucleatum
_\\2_/4_56\ 8

|
—_

|
[\]
T

AUC of log, fold change

F SRR AE 2 43 2 LIk s, xHiddlfe
FIATHE G %A s, 1 DHA 28 7E g H B
JEE T, (A RMR AR S DL FOKE s
P b B TR £ X IR A RSk 2218 T, Tl DHA
TR MEIH N EEA IR BBRATE
FEXT HR A LI T v Je i el %, 1 DHA 41 H T
R RD B B R, I RE S A R AR OK O
Horp, I s R B N A R P b BB B S R A
PRIE] A A2 A 7 )RR B AR R R 22 57, T A%
AT 76 DHA 21 R 80 3 — 30hY T R
P, JE—%F 0-7 d BREUV(AUC)H# AT LR &

P 4B), HEHEERE DHA 45X 4 2 75
/Ny PRI DHA ZHAIK T X6 FEZH(H A5

P R W EAZ AT DHA 415 % T X IR
M, PRTE T IR, BEAXRRAT AR ] R
E R —E TS, A LRGSR, KR
B TE DHA T-100 N £ 80 22 Sk ry As fp i =
BT 2B — 80 SRS, o
R TR R A I P b BRI TR 119 AR Ak A Sk A R A
2R, $ER DHA XA [F A Y i s i A

ok

30

20k — Control

j %

P. gingivalis F. nucleatum

O

1
S. oralis

El4 OF=HEIKE. SFERANH S ARE R BAZRAT BIAE X 3 E R E R 7S

Figure 4 Temporal dynamics in the relative abundances of Streptococcus oralis, Porphyromonas gingivalis, and
Fusobacterium nucleatum. A: Smoothed trajectories of fold changes in relative abundance; B: AUC calculated
from individual trajectories. Data are based on six independent experiments. Statistical differences were analyzed
using the Mann-Whitney U test. **: P<0.01; ns: Not significant.
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Figure 5 Screening of DHA-sensitive and -tolerant Fusobacterium pseudoperiodonticum strains from salivary
isolates. A: Phylogenetic tree of isolated strains; B: Growth curves of 10 F. pseudoperiodonticum strains; C:
Screening and validation of DHA-sensitive and DHA-tolerant strains based on peak ODyq inhibition rates. Data
are based on six independent experiments. Statistical significance between sensitive and tolerant groups was
assessed by two-tailed unpaired Welch’s #-test: * P<0.05.
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