CHAPTER 3

Ag
METHODOLOGY *
Yv

3.1 Preparation and Validation of Bacterial Strains

The bacteria that were used in the study are probiotic L. Nsus ATCC 7469
and periodontal pathogen P. gingivalis ATCC 33277. The Y;w

De Man, Rogosa, and Sharpe (MRS) nutrients (Oxoid, toke, HA, he strain
was streaked on MRS agar and then was incubated aerobically a M Ieaet- 18

train was grown in

hours before being validated by Gram staining res.As|for, taﬂ\%Qen, P.
gingivalis ATCC 33277 was grown on Wilkins I a%n ent %&ﬁ (Oxoid,
Basingstoke, HA, UK). The strain was grow ours in“an anaerobic
chamber at 37°C. The strain was valldate edu 525% morphology
confirmation.Both bacterial strains wi a on f@"nis study in 20%
glycerol stock at -80°C. /<\
0

3.2 Preparation of Cell-free atant

L. rhamnosus ATTCC 7469 was* qn and incubated for 24 hours. The
probiotic colony washed i M,BS broth aerobically at 37°C for 24

rham s ATCC 7469 broth culture were then
centrifuged at 4000 fo es T <<s’upernatant was filter sterilized by using
tgﬂllz&mn The filtered CFS was kept in sterile

0.2 pum c@ filt
Eppendor% ntil it sbeilg sci\ assays.
\~\ \‘-?'

hours.The tubes co M ove'nig
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3.3 Antimicrobial Assay

3.3.1 Pathogens preparation q

The P. gingivalis ATCC 33277 cultures were streaked on WilKins- C gren agar
and incubated for 48 hours at 37°C in an anaerobic chamber. The bactegial suspensions

were prepared by transferring the bacterial colony using moculatln p into 5 mL of

sterile normal saline. The inoculums were mixed thorou t e turbidity of the
suspension was adjusted to 0.5 McFarland standards befo isC |'fu3|o assay.
. e \
3.3.2 Disc Diffusion Assay l _{')
4

Disc diffusion assay was carried out to meftQk crobial activity of
the L. rhamnosus ATCC 7469 CFS based omthe guideli he C@glv Laboratory

ile MRS«broth and 0.2%
ectively. A total of 100 pL

W réspread thinly on the agar

chlorhexidine were used as negative and poSitive cw\
0

adjusted P. gingivalis ATCC 3327 Q’lal l@‘!
Herile fi

surface using a cotton swab an ree r pa@c}ilscs were placed on the
agar. Then, 10 puL of the L. rha sus AT

control were pipetted onto th S (Fliﬂ‘e 3%2).'Th es were incubated for 48 hours
in the anaerobic chamb Th(? hibi o‘n dla ters were measured in millimetres

(mm). The disc diff asszb

C h the negative and positive
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Figure 3.1: The arrangement of samples for dls@ulon assay

3.3.3 Minimum Inhibitory Concentration (MI \

Minimum inhibitory concentr o%l(:) determi
determine the lowest concentration r quwe oi IWY
CLSI protocol of susceptibility testi |nst tel, 2

-Co centr Wi &s -Chalgren nutrient broths

pe‘rl
{\T

carried out to

tio

-C%

rm&gamsms based on the

*MIC was carried out in

a sterile 96 wells microtiter plat

were used in this test. The inocmbns ar y d|@on with a ratio of 1:10. Then,
100 pL of the inocul smllqu ted i to th r|Ie 96 well microtiter plates
accordingly. L. rhamnt%cc 74 Q' CFS samples ranging from 100%
(v/v concentration Wtic CI \f’eﬁ roth) to 3.125% prepared by serial

dilution were ad the ctlv ositive control and negative control for
this assay we chlgrhexidi Jahd e MRS respectively following the sample
concentrations. te wasyin ba r 24 hours at 37°C in an anaerobic chamber.
The M M dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium

T) assay (Therm %»ntlflc MA, USA) and values were noted as the

concentration of the sam\le that showed no changes from yellow to blue after the
n of the MTT solution.

/Vi
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3.3.4 Minimum Bactericidal Concentration (MBC)

Minimum bactericidal concentration (MBC) was carried out to determing the
lowest concentration of CFS that can kill the microorganisms. The sample@%
from the MIC determination was streaked on the Wilkins-Chalgren agar gt
plate method. The plates were labelled with different concentrations and were incubated
for 24 hours at 37°C in an anaerobic chamber. The growth of bacter;;i%*e;:h plate was
observed and MBC is determined by the lowest volume of free sWtant that caused

99% bacteria reduction. i
3.4 Anti Biofilm Assay s \d. \&

| &
Biofilm assay is carried out based on a led me}h i sterj{zg_ 6-well
is

well

streak

microtiter plate and the quantification of the bio rmatiQn i rminéd/by using a
microplate reader (O’Toole, 2011; Brownnet al’, 2 is m ViPinvolves P.
gingivalis ATCC 33277as the biofil -I%g path d L.4hamnosus ATCC
7469CFS to determine the effect of the stated pkobi biafiim formation by the

N
pathogen. | cq | . >,; c;\\ |

The inoculums to be L%mr biofi were(@?pared by transferring the
overnight culture into fresl WilKins- brothwith a ratio of 1:100 (culture:
medium). Next, 100 thediluted cjlture as t@rred into the 96 well microtiter
plate and incubated for 24 hgtirs. Aftef urs the content of each well was discarded

and rinsed with P@ Buff}r Salige (PBS en, 100puL of sterile Wilkins-Chalgren
the'well. »100uL @“fhamnosus ATCC 7469 CFS were added

broth was added‘K

into the well vﬁ?e congentrati Jl‘(')m &UO% (v/v concentration, probiotic CFS/ sterile
MRS brot 5% bs‘?n sC ility concentration range respectively. Similar
to othe ,0.2% cﬁ'lo idine sterile MRS were tested as positive and negative
con spectively. The plath@é incubated for 24 hours in anaerobic conditions and
t Nent of each well was discarded after the incubation period.

After 24 hours, the cultures inside the well were taken out to remove the
nktonic bacteria inside the well. Then, the plate was rinsed with PBS and crystal violet

staining is added into each well to stain the adherent cell. The stains are then were rinsed

with PBS and then aired to dry. Acetic acid was used to dissolve the dried crystal violet
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stain. Quantification of biofilm formation was carried out by measuring the optical
density of the stain at 600nm using a microplate reader. Biofilm reduction was cav,gd

using the following method, \

A

Biofil ducti ta0e.% =100 ( Treated biofilm optical density ><100)
10T feduction percentage, 7o =258 Untreated biofilm optical density

3.5 Evaluation and Validation of Molecular Mechanis Q

3.5.1 RNA Extraction \d. NS

N
C;)
The pellets of treated and untreated P. ging@re [}re b‘rﬁd Lg?ested by

centrifugation at 12000 g for 1 minute prior toYﬁextmctlQ g SW-Jotal RNA
Isolation System kit (Promega, Madison, V\W . Therce erely, ollowing the

kit protocol where the pellets were w h%ﬁ ice C vﬁefcre RNA lysis
até%’u i cts diluted with RNA

buffer was added into the washed pelle 2y

dilution buffer and then incubated o%nutes.ﬁgi )és.te were transferred into
ol d

a new centrifuge tube and 300 b ethah de@to the tube. The mixtures
were transferred into the Spin N n ass r extraction process.
N
The extraction ces%as carried out’by c@gaﬁon of the mixture and then
600 pL of RNA wash solution were ad the §pin Column assembly. The assembly

were centrifuged @fcrt@val oféﬁlar DNA by DNAse mix solution as
co [

he na ly were incubated for 15 minutes, then

stated in the pr :

DNAse stop @Q"S were ddd the EO)Jmn and the column were centrifuged. The
column w@ed again with RN h solution and then centrifuged. The extracted
RNA ollected B'ywz,g 10$ nuclease free water into the new assembly of the
col sket and a new eluti{n\)tﬁbe. The assembly were centrifuged and the eluted

uality were assessed and quantified using gel electrophoresis and Nanodrop

0 ication function available in Molecular Device SpectraMax iD3.
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3.5.2 Next Generation Sequencing of P. gingivalis RNA

Molecular mechanism of P. gingivalis inhibitions was evaluated by Next\Gene
Sequencing (NGS) technique to investigate P. gingivalis ATCC 33277 at is
disrupted by the exposure withL. rhamnosus ATCC 7469 CFS. The NG hn ue was

completed by using a genomics service provider (NovogeneAIT Genamics, Slngapore)

Library preparation for the transcriptomic analysis was p s followed. A
total amount of 1 pg RNA per sample was used as input mate the RNA sample
preparations. Sequencing libraries were generated B xt® UltraTM
RNALibrary Prep Kit for Illumina® (NEB, U llowin! facturer

recommendations and index codes were added to attribute Sequences H Kwrple
Briefly, mRNA was purified from total RNA usi -T oligo- chéd.m netic
beads. Fragmentation was carried out using d|v ons und ate@perature

to synthesis the first strand and second stran D Th e oV Wgs and ends
were converted into blunt ends. Then P rforme and RC products were
purified (AMPure XP system) and @quallty asse@l on the Agilent
Bioanalyzer 2100 system. ,\Q\

The clustering was per n a gBot ster ration System using PE
Cluster Kit cBot-HS (Illumma) a acbﬁp‘f s instructions. After cluster
generation, the library ons were seq le@ Illumina platform and paired-
end reads were generat IS step ‘c eanda reads) were obtained by triming
reads contalnlng poly quences and reads with low quality

from raw data nalységwere based on the clean data with high
quality. Rea resdon b‘aJedogdene model on the genome website.
S Wer:

N j ckhopper computational analysis. It can be used
for effj d acc alysi bacterial RNA-seq data, and that it can aid with
elua&x of bacterial trans r(%’dmes Quantification of gene expression level was

d using FeatureCount then FPKM of each gene was calculated based on the

of the gene and reads count mapped to this gene. FPKM, expected number of

gments Per Kilobase of transcript sequence per Millions base pairs sequenced,

onsiders the effect of sequencing depth and gene length for the reads count at the same
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time, and is currently the most commonly used method for estimating gene expression

levels.
Differential expression analysis of two was performed using theeﬁ

package. DESeq2 provide statistical routines for determining differentialepr ionin
digital gene expression data using a model based on the negative binomial diStribution.

The resulting P-values were adjusted using the Benjamini and Hochberg’s approach for

controlling the false discovery rate. Genes with an adjusted P-v 0.05 found by
DESeq were assigned as differentially expressed. Y'
Gene Ontology (GO) enrichment analysis of di ially e r'esse enes was

implemented by the clusterProfiler R package, in which genédlength bia

GO terms with corrected P-value less than 0.05 were

differential expressed genes. Kyoto Encyclopedia of Genes agtd Gengmes (KEGG) isa

database resource for understanding high-level fupction N ities T[re biological

system, such as the cell, the organismenWe eco
t

information, especially large-scale mo\w

and other high-through put experlme Itechnol 2y enome.jp/kegg/). We
used clusterProfiler R package to t h tatwt al enfic menI;sfdifferential expression

genes in KEGG pathways. \ AQ%-
J -~
T- R
The validati N pprelsse es was |ed out by utilising quantitative Real-
. Fir e RNA of the untreated and treated P.

il\rabte P'g 5545 otal RNA Isolation System following the
revi

gingivaliscultar

procedure

:wlated RN a§ thewconverted into complimentary DNA based on the

gPCR System pro@s The prepared cDNA for each group was then used

plate for the gPCR procedures. In addition, the genes of interest, fimA, mfal,
rgp primers (Table 3.4) were also designed for the qPCR step based on literature

thkawa etal., 2020). The cycling parameter had been optimized based on the average

melt temperature of all primers as shown in Table 3.5.
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Table 3.1: List of genes of interest and the primer sequences based on literature search.

Target gene Primer Sequence
fimA F: TTGTTGGGACTTGCTGCTCTTt

R: TTCGGCTGATTTGATGGCT ! SC

kgp F: GCTTGATGCTCCGACTACTC

R: GCACAGCAATCAACTTCCTAAC
mfal F: ATCTTCAGCACTCTC(NAG

R: TTGTTGGGACT GC?TCTTG
rgp F: CCGAGCACG AA l

R: GGGGCATCG

' 9
16SrRNA P. gingivalis F: CCGAGCAC / _\(,}

R: GGGGC e
\ Y}’

Step - %v uré > Time

GoTag® DNA  polymeras \'-!7 ); 0 2 minutes
activation

Denaturation \ 15 seconds
Annealing and extensio ’4 1 minute

B
S
The Cycle Nd (@btal rom the RT-qCR cycles for each gene
were used to c i pre féffof gene between treated and untreated
samples in th W?gg'Th&Jold change value was calculated using the
followin ‘@Hﬁ V)

Fold change—(ACTD-ACTB) -(ACTc-ACT,)

S
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The annotation of the formula components is as followed where where ACTp
represents reference gene 16s rRNA from untreated samples, ACTg represents re?
T

gene 16s rRNA from sample treated with L. rhamnosus ATCC 7469 CFS wx c
refers to the gene of interest from treated samples and ACTa refers to the r%‘\ erest

from untreated sample.
3.6 Statistical Analysis N:

BR: Usrf) wherev One-

ductien activity

Statistical analysis was done using the SPSS syste

Way ANOV A was used to compare the inhibition diam

of L. rhamnosus ATCC 7469 supernatant against P. gi

negative control and positive control. Descriptive s%vere used t aliz@: and

MBC of L. rhamnosus ATCC 7469supernatant, 0.2%xechlorhgkidinefand thénegative

control. v \ Q\Y
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