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[FEZE] BB HITPACEIL 2R X BRIk B 18 ( Porphyromonas gingivalis , Pg) B 541 , I L 32 0
Fh 2 SCHRE AR IC 1) Pg 12/ NSNS R BUG T A R AR . ik ASHIFE 38 A 67 A0 B 23 D 25 o 2 T BA 6 SC 50
AW B EAE P By 2SR S Y AR AME B b . P ddiad A= W) 1E 52 S N A DU It Ak N-8 RUAE S Bt FL Bk
Tz ( N-azidoacetylgalactosamine , Ac4GalNAZ) S o S bR R N SE T Cy5-— I BR o b ( CyS5-Dibenzocy-
clooctyne , Cy5-DBCO) . Cy7-DBCO 51t o A4k 4 7 AS [RI A5 i AR AR #E AT 40 4« Pg 20 (3 BR, SR &9 EHRIC I Pg)
Cy5-Pg 41 (Cy5-DBCO #3ic. 1) Pg) . Cy7-Pg 21 (Cy7-DBCO 4R ic 18 Pg) o 4 B 16 FE 4% (3 57 & K2 Pg . Cy5-Pg .
Cy7-Pg BTG YE ; Pg  Cy5-Pg . Cy7-Pg 43 5 38N A4 i A 21 4 40 i (human gingival fibroblast, HGF ) J5 #l HGF
A~ 2% -6 (interleukin-6, IL-6) . IL-8 i) mRNA 7K V-1 HGF 44 € 11 ; 5 K WA 1# ( Escherichia coli , E. coli ) 2 3% 37 ¥
W ZEEARIC 1 Pg 1Y Fe 2 4 5 /N 30 03 7R 515 3R 4t (in vivo imaging system , IVIS) K5 il 2 51 ¥ 5 6 & 1) CyS-
Pg .Cy7-Pg W56 o e , 4% Cy5-Pg . Cy7-Pg 73 B4 O I 45 CSTBL/6J /N BR , TVIS 43 514 I CyS 8% Cy7 15
SO RGN, AR AT LU R IS Y Pg 9B RRIE , CyS5 . Cy7 Anic Pg Y s A4 vk 43 31 oy
20 pmol/L .30 wmol/L, Pg.Cy5-Pg.Cy7-Pg "1 5 4l B It o 11 A LU {E 53 531 4 1.86 . 1.85 . 1.88 (F = 0.318, P >
0.05) . Cy5-Pg.Cy7-Pg.Pg#3 HGF 6 hJ5 , HGF Y IL-6 . IL-8 mRNA 7K 4351 Ft Crl 45 (JC 40 1 i 3 41) 7 =
T 7.86.7.46.6.56 fi5 (1L-6, F = 40.886, P < 0.001) 11 12.43 . 13.03 . 13.71 5 (IL-8, F=18.781,P < 0.01) , 3 > S &
HF JCIH B 2% 5% (P>0.05), Cy5-Pg.Cy7-Pg.Pg LI AS[E MOI(multiplicity of infection ) i HGF , 5 Cirl 21 (JG4H
T RS2 ) AH L, HGF 19 34 5 € ) 24 B 3% T B (MOI=10": 1, F = 153.52, P < 0.001; MOI=10°: 1, F = 331.21,P <
0.001; MOI=10°: 1, F = 533.65, P < 0.001) , 3 /™S40 4 [8] 22 55 oG iF 24 3 L (P> 0.05) . Cy5-Pg 5% Cy7-Pg 5
E. coli 2355510 24 h N AU AR R DI E. coli hnic B9, H 3 h N2 EE JL-F L. Cy5-Pg.Cy7-Pg Y
BEOGIR Y 5 R OEL A (R = 0.97) . Cy5-Pg 5% Cy7-Pg #EfR Z/NEAA )G , 76 1 b3 h i), Cy7-Pg 76/ B
JiE S AL 14 35 M 1L 43 501 By Cy5-Pg 19 4.24 4% (¢ = 6.893, P < 0.01) .3.77 f% (¢ = 4.407, P < 0.05) ; Cy7-Pg 743 &5 i}
) 5 17 N AR B (S R Cy5-Pg 19 5.19 4% (1 = 4.418,P<0.05) ., &5t fRHEZEOLHRIC A 0 Py 1%
PE SRR T RE D FNRETE o FE /DB IE R LR h CyT B L Cy5 BB 4 1 BUSBOR | S BIF 9T 5 ] 48 R4 B
Y ER R AR AL T S0 0 Hfil
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[Abstract] Objective To investigate the impact of metabolic labeling on Porphyromonas gingivalis (Pg) and com-
pare the imaging effects of two fluorescent probes. Methods This study was reviewed by the unit Ethics Committee
and was approved by the Experimental Animal Welfare Ethics Branch of the Unit Experimental Biomedical Ethics Com-
mittee. Pg integrated N-azidoacetylgalactosamine (Ac,GalNAz) via a bioorthogonal reaction and was labeled with Cy5-
DBCO or Cy7-DBCO via a click chemistry reaction. The bacteria were divided into Pg group (control, not fluorescently
labeled), Cy5-Pg group (tagged by Cy5-DBCO), and Cy7-Pg group (tagged by Cy7-DBCO). A live/dead staining kit was
applied to test the viability of Pg, Cy5-Pg, and Cy7-Pg. The mRNA levels of interleukin-6 (IL-6) and IL-8 and cell pro-
liferation were examined in human gingival fibroblasts (HGFs) after the challenge of Cy5-Pg, Cy7-Pg, or Pg. To investi-
gate the stability of metabolic labeling, Cy5-Pg or Cy7-Pg was cocultured with Escherichia coli (E. coli). Cy5-Pg and Cy7
-Pg signal intensity with serial dilutions were examined using an in vivo imaging system (IVIS). Finally, C57BL/6J mice
were orally administered Cy5-Pg or Cy7-Pg for IVIS detection, and the signal-to-background ratios were calculated.
Results Metabolic labeling could be applied to label live Pg in vitro. The optimal labeling concentrations for Cy5 and
Cy7 were 20 pmol/L and 30 pwmol/L, respectively. The area ratios of live to dead bacteria were approximately 2.0 in the
three groups (F = 0.318, P > 0.05). After a 6-h challenge with Cy5-Pg, Cy7-Pg, or Pg, the mRNA levels of HGFs in-
creased by 7.86-, 7.46-, and 6.56-fold for IL.-6, respectively (F = 40.886, P < 0.001) and 12.43-, 13.03-, and 13.71-fold
for IL-8 (F = 18.781, P < 0.01), were spectively, compared to that of the Ctrl group, which was not challenged by bacte-
ria, where no significant differences were observed among the three groups (P > 0.05). HGFs were further challenged by
Cy5-Pg, Cy7-Pg, or Pg at different MOIs, and cell proliferation was significantly inhibited (MOI = 10*: 1, F = 153.52,
P <0.001; MOI = 10°: 1, F = 331.21, P <0.001; MOI = 10°: 1, F = 533.65, P < 0.001), with no significant differences
among the three groups (P > 0.05). Within 24 h of co-culturing Cy5-Pg or Cy7-Pg with E. coli, minimal E. coli was de-
tected. The intensities of Cy5 and Cy7 remained stable for 3 h. Additionally, the fluorescence signal intensities of Cy5
and Cy7 were linearly correlated with the concentration (R* = 0.97). After oral gavage of Cy5-Pg or Cy7-Pg in mice for
the abdominal region at 1 h and 3 h, the signal-to-background ratios of Cy7-Pg were approximately 4.24-fold (¢ = 6.893,
P <0.01) and 3.77-fold (z = 4.407, P < 0.05) higher, respectively, than those of Cy5-Pg. For the isolated gastrointestinal
tracts at 3 h, the signal-to-background ratio of Cy7-Pg was 5.19-fold higher than that of Cy5-Pg (1 = 4.418, P < 0.05).
Conclusions Metabolic labeling did not significantly affect viability, immunomodulatory ability, and toxicity. The im-
aging effect of Cy7 on IVIS was better than that of Cy5. Our study provided experimental evidence for the correlation be-
tween periodontitis and overall health.

[Key words] Porphyromonas gingivalis; Cy5; Cy7; metabolic labeling; click chemistry reaction; C57BL/6J
mice; small animal; in vivo imaging; periodontitis; oral-gut axis
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T RN T8 4% # 2 m Bm e B ARSI AN T4 o

IINBI ) e S I AR AR R TR A TR AN 52
R A 15 B 1T ) 3z o T e b e K 245 9
I s RS P e R A U B R4
JCERE (U0 Cy5 . Cy5.5 . Cy7) " YEIZ Ik Be N A= 9
WA AL D SRR AR
PEGHRIC AN B 2 8 i IR P AR A, K 2 fk 2
B4 B R SR S 0 AU & BGE B B A At B 25 4
I3 3 2 B (— 2 o o b2 B ) g 2 SR
Bt 3 Ak R R 45 R 1 R AR 2 e AN
S A R TE ME  JF TT ST T R AN TR U B Y 9 R
B BETREN T IiE g B
KRBT OB o A 5% 38 0 72 AR A0 F AR
Wk T 21 7 96 Y6 5T Cy5 . CyT biid Pg, I L8
PAFN DS CARET BR 10 1Y Pg TE/NS W0 AR A% b i i
FHRUR

1 #RFAE
1.1 EZRXAFNE

i 1 352 VTR ¥ 85 37 B # (CM1135B, OXIFID,
e ) 5 Ak M40 & (16009-13-5, Sigma, 3 [{ ) ; 4k
A= R K1 (HB8462a, # 5 M ALY, ) 5 Jo i i
430 (10013391, F S A, h E) ;N-F&
R HE T FLOWE e - DU B 1k (N -azidoacetylgalactos-
amine , Ac4GalNAz) (1404472-50-9 , f[ £ T, [ ) ;
JE & 1 H: (LP0042B, OXOID, % [ ) 5 % £ 32 B9y
(Y8020-500, & 3k 5, 1 [ ) ; Cy5- = 2R If R 4t
(Cy5 - Dibenzocyclooctyne, Cy5 - DBCO) (923, AAT
Bioquest , 3 [ ) ; Cy7-DBCO (AK04948 , K % ik Bl
., E) ; LIVE/DEAD Bac light 20 B 3% 1 #6038 71
4 (17007, Invitrogen, ES ) ; CCK -8 ik # &
(40203ES60, |32 5%, th [ ) ; qPCR 5 ¥ ( L1 A=
T, %), PrimeScript RT reagent Kit (RRO14A, Ta-
kara, H4%~) ;SYBR Green PCR Master Mix(RK21203,
R EEER, PE) . BOHLRMED MR
(LSM880, Zeiss , f& [# ; TCS-SP8 STED 3X, Leica , f&
) 5 3K B} 2 & PCR Y (QuantStudio 1, Thermo-
Fisher, 3¢ [# ) ; /N8l ¥ 16 & i 1% & 5t (1VIS Spec-
trum , PerkinElmer, 3€ [# ) ; 22 I GE il F1 {X (Spectra-
Max M4, £ 50F 1 ED .
12 wmEii

Pg(ATCC33277) . KIAFFH (ATCC25922, Esch-
erichia coli, E. coli) ¥ H AU 5T K2 11 s = g P o0 52
5= W% . Pg $%A F K 0 32 WK (brain heart infu-

sion broth, BHI) Ifil 358 FHe , Hi &4 5 peg/mL A
LI ET 2R (1 pg/mL 484 2 K1 F1 50 pg/mL TG B i
2F 4k M, 75 IR A E 35 46 (37 °C L 80%N, i 20%
CO,) T ¥5 5% o E. coli ¥ T LB BiR P-4 |, T
37 'C.5% COfH ¥ TR 46 . i 16S tRNA I 7 6
f Pg \E. coli W EEFIR .

1.3 Atk % R AR Po B 3 k3% 2 4o

Pg T BHI I B g F- M R A S P B 5% 3 ~
5d, k= 1 mL &4 100 wmol/LL Ac,GalNAz i) BHI
AR B 5 L IR A 9 i R o BRI ODgyg o = 1.0
(7 x 10° CFU/mL) B , &> (8 000 g, 5 min, 4 ‘C) 3k
15 Pg ULVE . BHUTTEN IXPBS Ve 3 )5 , AT
100 wL %A & 5 # B2 #6 B2 (1) Cy5-DBCO . Cy7-DB-
CO, & FHEK (37 °C,200 rpm) 3 F 2 h, PBS PEi%
33, 4% 22 5 WS [ 42 30 min Ji , 0 T8I A |
HAEETILRERME N WL (63xIME) .
(Cy5: ¥ % W% 638 nm, 42 U I B : 649~701 nm;
Cy7 : PR P 2 730 nm, FEWC P B : 750 ~ 850 nm,)
Bl HLVEHL 10 D HLET , ] Image] #1435 Cy5 &% Cy7
TEBEA YR E TR AR 10 A0 20 B A SF- 38 9l B
1.4 R EREEHRN

R 5 200 TR AN [ B Je R A AT 43 4 2 Pg 21 (X
M, R L YOEHRIC N Pg)  Cy5-Pg 4 (Cy5-DBCO #r
L) Pg) . Cy7-Pg 4 (Cy7-DBCO #ric B Pg) o Pg.
Cy5-Pg . CyT-Pg 43 5l FH 40 T 1 S8 A% i 57 & ==
Jett 15 min, [EE IR A, 8 T HOGHE R £ B
BN LA (633 BE ) , ¥ & )t K 488 nm 1561 nm,
UEG F K 494 ~ 549 nm 1 590 ~ 629 nm , Fifi HL 1% B
10 P EF , ] Image) #R A 1550 1% A6 40 T4 BT o5 181 AR
B FE A
1.5 @ R e A T 8k 4F 48 49 i (human gingi-
val fibroblast, HGF) #9 X i A8 5% 3k [ 44 )

JFAC HGF T 2013 & 2014 4F 1 1] 38 B, 73 25 15
FEIFRAF o BEEL 1 24 FG [ 4 B iR L e A
9% s 1 B AR AT ek A R D) IR ) S R 2 2
F 7 B 38 2k b o K2 O 5 e A8 B 2 B 4 W A It
#E (4t 5 . PKUSSIRB-2013017) . & 757 J5 A &
20% Jif 4R I3 . 19% WU (75 % ZE +55 %5 R ) 1) DMEM
R, BT AN E IR RS FR 4R (37 °CL 5% €O
Bt o AR T HGE B2 5 ~ 618,

¥ HGF 280 T 6 fLAR H , 2 Kl 80% BT, K 45
FEH A BHLH DMEM, ¥ Pg .Cy5-Pg .Cy7-Pg
FHAS & 8T 9 DMEM H & |, L) MOI (multiplicity of
infection)=1 000: 1 fil A & HGF 1, Cel 41 2 fin A %5
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HRIRE, 37 °C.5% CO L1598 6 h, 22k LI,
PBS ¥ 3 i , TRIzol #£HU RNA , 3350 5% 5% il ¢ DNA , FH
TS % 2 8 PCR. 4% qPCR 571 &5 Ui BH 45
fE, BC il PCR SN AR &, 45 B 5197 90 WL 3% 1
i A QuantStudio Realtime PCR Y, F i ¥ PCR §~
WA ERE Y o K4S B Y 25 2R SR F AR X g ik
(278l ) TR A FEAS i H Y JE R A AR G 258

£ 1 RT-qPCR 51 F 4
Table 1 Primer sequences for RT-qPCR

Primers
5737 3’5’
IL-6 ATGAACTCCTTCTCCACAAGCGC GGGAAGGCAGCAGGCAACAC
IL-8 GCTCTGTGTGAAGGTGCAGTT ~ TTTCTGTGTTGGCGCAGTGT
GAPDH GGAGCGAGATCCCTCCAAAAT  GGCTGTTGTCATACTTCTCATGG

Gene

IL-6: interleukin-6; IL-8: interleukin-8 ; GAPDH : glyceraldehyde -3 -

phosphate dehydrogenase

1.6 a1 #1805 HCGF 69 3% 78 4 )

¥ HGF #2280 T 96 fLA H , Pg . Cy5-Pg . Cy7-Pg
I MOI=10%:1,10°:1,10°: 1 13 HGF 42 12 h,
Ctrl 20 1Y HGF "o A 45 5t 5% 37 55 | Bacteria 20 2N
A Pg(5 MOI=10°41 %548 ) , Blank 41 R in AR 37 3&
PBS ¥ 33 J , B FL A & 10% CCK-8 i) DMEM 1%
FEHE 100 WL, 760746 R A 1 b, R AR A
450 nm I F AL 18 IO BE (R
1.7 SLEE. coli Fo XMk 32 L AFi08) Pg—;‘%ig-ﬁ‘

Y5 UE AR 75 0T LABRIC E. coli: J7 3 1R 1.3, CyS5-
DBCO . Cy7-DBCO ¥ B [F] 1.3 rf i 22 A d5e 3 ¥k B
T OB R AR U N WES ; 545 E. coli 55 Cy5-Pg
oY Cy7-Pg ¥R FUEL 1: VIR A K5 5%, 43 %1 F 30 min |
1 h.3 h.24 h BRSO S 2, U R, I T30
SRR A s T SR, 63x 348 , Zoom factor=3,
1.8 Rk L RATIL Y Pg AR Ao R E X &
84 #a i)

¥ Cy5-Pg . Cy7-Pg 73 % JH PBS T &, LA 1:2 8
JE R B (e = W 1 % 10° CFU/mL) , 28 T 96 £L
Mo, 4L 100 L, & T IVIS K I 28 60 5 . Wk
Y643 508 620 nm 1745 nm, 73 H14E 680 nm #1800 nm
0, 1 Living image 4.4 5C0F XK 5 2017 0
G307
1.9 AR UL & R ARIT Y Pg BAZ 5 b )

SPF 4% C57BL/6J /MR, Btk , 6 ~ 8 J&] , /K 18 ~
20 g (B A= 7= VF AT IE S : SCXK (3E) 2021-0006) .
S0 /N BGE N SR 1 RS ST SC G, R 12 hot

WEFN 12 h PR G SR IE A, I EE (24 + 1)°CL IR FE (60 +
10)% ,/INELA R oK. shisegiom i db 5tk
2 PR 2R S ) PR AR B2 B4 S s ) A
& B4 24t o (FE L5 - PUIRB-LA2023007 ) .

B /N ERBERLE 3R 34 X R (n = 3) .Cy5-Pg
H(n=3).Cyl-PgH(n=3). EHEMNEN 1% %E
Fb 2z e, 254K 16 h, Cy5-Pg.Cy7-Pg H
PBS # &, Cy5-Pg #4H . Cy7-Pg #H 3 #1100 wL &
245 1x10° CFU [ Cy5-Pg 5% Cy7-Pg B ¥ ; X} FE 20 4 1)
100 wL PBS. JH 2% S5 e bR B, HEARJ5 1 h 3 h &
FIVIS K 4 B 5 A5 55 o 76 3 h B4 3h 4 it 351
AEBE 53 5 Wil AR AL, IVIS A D R i P Y
WNAFT IR MR 7E Cy5-Pg A5} Cy7-Pg 41
ZIN BRI R B 3 B R S 1 XS A R %
8 [X 3, (region of interest, ROI) , /i Living image 4.4
BAFTHE ROLIN - 24 98GR BEAE S B AR R 5 2¢
GO B, FE BT TC P AR 5 X IR S [AAE ) ROTAE
N SUIEERE T Cy5-Pg 4 . Cy7-Pg 55
XiF LB 5 7 X A /0N LA A [ A B[R] R Y
ROT, 355 XF FRZH 189 {75 45 X 1L B, Cy5-Pg 41 5% Cy7-
Pg 415 %} HEZH 5915 5 % o E A AR B (5 14 LE
1.10 %t 7%

K 11 SPSS25.0 # 47 £ 45 43 #7 , >R ] GraphPad
Prism 9.5.1 8K K o 76 1S540 097 F = 5
PR 2L T BL 35 R R ST FEAS o R 6, 22 4 [R) b Aok
LR T 00T, 2 Levene s J7 25 K MERG 6 , 2507
#5371 , >k H Bonferroni Zf J5 K 5 ; 45 1 22 A 5%, >k
H Games-Howell 3 3£ 17 P FL 3¢ . RIS AH @ 48 &
] >R ) o B el 3 43 Hr . P<0.05 W22 R BA
Bt E X

2 & R
2.1 RN R EARIE Pg & Cy5 . CyT 8 A 47
TR A

R bR IC 1Y Pg 52 SR B0 AT AR (] 1a.
1b) o Cy5.Cy7 23 5 4E 5 SR 41 e B 2 20 pmol/LL |
30 wmol/L B A B A (& 1e . 1d) » I, Cy5.Cy7
bric Pg W B ARV FE 4351 20 pmol/L .30 pmol/L.
22 ARME S ARIT AT Pg iE 6ok

4 Cy5-Pg .Cy7-Pg S R FRiC 1 Pg 43 51 F 4
TEAE Y o n e LR BB T IS HE 2
SR FEA T R AL A BCE B A O0. Pg . Cy5-
Pg .Cy7-Pg Wil LA T BT o5 T AR LU AR (BT 2) 4300 K
1.86.1.85.1.88(F =0.318,P>0.05),
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! a & b: Pg was labeled with 0 = 40 wmol/L. Cy5-DBCO (a) or Cy7-DBCO

(b). ¢ & d: the mean fluorescence intensity was analyzed using a confocal la-

ser scanning microscope in ten visual fields for each group. This analysis re-

vealed strong labeling for Pg at the concentration of 20 pmol/L. Cy5-DBCO

w

and 30 pwmol/L. Cy7-DBCO, which suggested the optimal labeling concentra-
tions. Scale bar = 10 pwm. “P < 0.01; ™"P < 0.001; ns: not significant. Pg:

Mean fluorescent intensity

0 2 5 10203040 0 2 5 10203040 Porphyromonas gingivalis; DBCO: dibenzocyclooctyne
Concentration (pmol/L) Concentration (pmol/L)

Figure 1 Metabolic labeling of Pg and fluorescence intensities at different concentrations of Cy5-DBCO or Cy7-DBCO

SYTO9

Pg

Cy5-Pg

B 1 Cy5-DBCO.Cy7-DBCO RIMRMH AR IC Pg Mo AN [ TR A R BEARIC 14 5 ik 2

Pl

Cells live/dead ratio

Pe  Cy5-Pg Cyl-Pg

10 pm

a & b: Cy5-Pg, Cy7-Pg, and Pg were stained with
SYTO 9 and PI (viable bacteria = green; dead bacte-
ria = red or orange). c: the area ratio of live cells to
dead cells was calculated in ten visual fields per
group, where no significant difference was observed
0]y 6 8 (F =0.318, P>0.05), indicating that metabolic la-
beling did not impact viability. Scale bar = 10 pwm.
ns: not significant. Pg: control, not fluorescently la-
beled. CyS5 - Pg: tagged by Cy5-DBCO. Cy7 - Pg:
tagged by Cy7-DBCO. Pg: Porphyromonas gingiva-

10 pm g . lis; PI: propidium iodide; DBCO: dibenzocyclooctyne

< <
~ wn

Figure 2 Viability of Pg tagged by different fluorescent probes via metabolic labeling

2 AFZOCREHAUETRIC K Pg AT P4
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2.3 RtE R AAFIRAT Pg oz AT B A AT e
LR A

Pg.Cy5-Pg .CyT-Pg I HGF 6 h 5 ,HGF Y TL-6
IL-8 ) mRNA % 5 /K- 43 51l be Curl 20+ 1 6.56 .
7.86.7.46 15 (1L-6: F = 40.886, P < 0.001) il 13.71 .
12.43 .13.03 {5 (IL-8: F = 18.781,P < 0.01) , 3 > 5

9 1L-8
ns
- ns

sl 220 HF ns
H H

@ & w#
£ 8 S

g 6 g

£ £10

3 4 3

1 £

=2 =’

= =

g g

Cirl  Pg Cy5-Pg Cy7-Pg

Ctil  Pg Cy5-Pg Cyl-Pg

Ioe )22 g i2EE X (P> 0.05) ([E 3a) . Cy5-Pg.
Cy7-Pg .Pg U6 MOL I HGF , HGF 11 4 58 fig

8 PR (MOI=10*:1,F = 153.52, P <0.001 ; MOI=
10°:1,F =331.21,P<0.001;MOI=10°: 1, F = 533.65,
P <0.001),MOI=10°: 1 B} , HGF 9% 41 1 58 4= & K .
3N SEE AL ) 22 S e g 2R (P> 0.05) (K] 3b) .

0.6 ok kidokd sk
—~ s sk P == Blank
H HHE s #H# ns # Bacteria
2 — ns -
o ns 15 k)
4 i
o 04 s i Gl
A Pg
(5] ns ~
2 I Cy5-Pg
2 0.2 S g3 ~
2 029 ns ns ns 1§ &3 Cy7-Pg
8 I I
2
=
0.0-

T 1 1
10*:1 10°:1 10°:1
MOI

a: mRNA levels of IL-6 and IL-8 in HGF were examined after challenge with Pg, Cy5-Pg or Cy7-Pg at MOl = 1 000: 1 for 6 h. HGF in the con-

trol group was not challenged by bacteria. The mRNA levels of both IL-6 and IL-8 were not significantly different between the three groups, sug-

gesting that metabolic labeling had no significant influence on immunomodulatory ability. ns: not significant. ##: compared to the Ctrl, P <0.01;

###: compared to the Ctrl, P < 0.001. b: HGF proliferation was assessed using the CCK-8 kit after the challenge of Pg, Cy5-Pg, or Cy7-Pg at dif-

ferent MOIs (10*: 1, 10°: 1, 10°: 1) for 12 h. Ctrl group: HGF + culture medium. Bacteria group: only Pg. Blank group: only culture medium. Pg,

Cy5-Pg, and Cy7-Pg all inhibited cell proliferation, and no significant difference was observed among the groups; thus, metabolic labeling did not
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lis; MOI: multiplicity of infection; IL-6: interleukin-6; IL-8: interleukin-8; HGF: human gingival fibroblast; DBCO: dibenzocyclooctyne

Figure 3 Immunomodulatory ability and toxicity of Pg tagged by different fluorescent probes via metabolic labeling
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Cy5-Pg and Cy7-Pg were serially diluted and examined using IVIS. A linear relationship existed between fluorescent intensity and bacteria con-
centration (R? = 0.97). Cy5-Pg: tagged by Cy5-DBCO. Cy7-Pg: tagged by Cy7-DBCO. Pg: Porphyromonas gingivalis; IVIS: in vivo imaging system
Figure 5 Relationship between the concentration and signal intensity of Pg tagged by different fluorescent probes via metabolic

labeling
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a & b: mice in the Cy5-Pg and Cy7-Pg groups were administered through oral gavage with 100 pL 1 X 10° CFU Cy5-Pg or Cy7-Pg, respectively.
Ctrl mice received 100 L PBS. Mice were detected at 1 h and 3 h under IVIS to calculate the signal-to-background ratio for the abdominal area.
c: the signal-to-background ratio of the Cy7-Pg group was higher than that of the Cy5-Pg group at both 1 h (1 = 6.893, P <0.01) and 3 h (¢ =
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significantly higher than that of the Cy5-Pg group (¢ = 4.418, P < 0.05), which indicated that Cy7 had a superior imaging effect than Cy5. "P <
0.05; P < 0.01. Pg: Porphyromonas gingivalis. IVIS: in vivo imaging system

Figure 6 Comparison of the signal-to-background ratios in C57BL/6] mice after the oral gavage of Pg tagged with different fluo-

rescent probes via metabolic labeling
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