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WE: YT EAMERAENERTE, R UFRABR KL L (FITC) A 780, 2 7l X E
FITC #7328 % & 0.2.2.20.50 100,200 wg/mL, 4732 & 5 1,15 .30 .60 120,240 min, 5 % 7
FITC /Rt E S Ar 10 Bt Bl Xt B N E AR I M R 2wy, Bl Bt Xt & £ R & & (25,4, - 20,
-70 C) & F R Bt 5] (24 .48 .96 (192 h) 77 4 4 T 4 I W AR LKL B9 B2 B HAT T Ak, X A7
WENEEFERE RN ROEEMHEATT AE, LT AR E LM (0,150,1 500,25 000 1x)
MATRBMEH K AEZERYE, URAE -20 8 70 CHUETREFRBIFITEINE K KEE
By %, 45 R KW FITC By & & /718 K 58 B & 20 ~ 100 pg/mL, & & #7128 B 5] 56 @ 60 ~
120 min, i #7& -20 f1 =70 CH BT HIOEWEBNE X LE T HEHRES M2 CTEHT
RENGEENEBNHEATFBEXRTEN XA ALESREBER T EA, FREE K LB
HRIEBNENRAFERAEFAHE FIEAEE3 RER, KIAE -70 CEAHTRENAE
HAAEEREUGHRYE, AHAXERANFITC ATHRIZEFAFREE T ZANHA
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FESES: S917.1

AR BRI T A0 RS AL AN R R
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SRR H AR A TR B W5, DT 3k 3 %6 HE A7
LSO H B . HETHE AW C AR F2H
FEAARIC (3 A GFP kL) | [ & bric X% &
{7 WA IS 1} T Ty B (R TN Ty & SNLIE: Y (=
PE VRS T T A TE — B R 220 B IR
3¢ )6 % (fluorescein isothiocyanate , FITC) J& H i
NI Z 96 E e RGOy 490 ~
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1 MRSk

1.1 SEIe 4y

FITC It [ Sigma, 4y & N 389. 4, 4l jif K T
95% , e RMOG I g 495 nm, fiz KA G OE R
N 525 nm., SZ5G K 40 R 4 88 IR ( Vibrio
anguillarum) [ KZEEEINE (V. scophthalmi) W 4 5
IRNEE (V. harveyi) BEREZE U FT # ( Bacillus cereus)
Fe— KRB 4 T ( Bacillus sp. ) , Uk FAH
(A K% A B AR
1.2 XBFH#*

@i FITC 474 515 hric 40 B 85 7 298
Bl K E#] .4 C 5000 x g B0 10 min, # FiF
Wi, i PBS (0. 01 mol/L. pH 7.4) #i% 2 k.4 C
5000 x g B§.0> 10 min, 2 Ji5 JH 0k R £k 22 vh i (0. 5
mol/L . pH 9.5) e ik £} 0.5 x 10° cfu/mL [
R, A FITC %3 (S MW 43) , fff FITC
TEE H W B W By 50 ~ 100 pg/mL, i 4
$£1 ~2 h,5000 xg& .0 10 min, F ¥ &, A
PBS ¥ 2 ¥%,5 000 x g .0 10 min, BT JE A 20
B PBS it B Bl 1 % 107 cfu/mL (19 1 &
PRIC 58 WU 48 906 W U R A kL 4 C L
RAF o

mE AT T B Bs pL prid
J& B R IR T A A b B B AR
2 i (Nikon eclipse 801) & WL % 4 1 (19 9 )6
4, LA BT AT 40 ¢ D' AL BT B 0 S A 1 B

m AR AR FITC FRid %8 UG
A7 BV ECPRIC A0 B B 100 pL, BT 96 L AR A
b G E A £ 2 g 2 £ ( VARIOSKAN
Flash,, Thermo Scientific, 3& [F ) #£ 17 #H X} 2¢ S 5 B
DR R WK 480 nm, B AL BCE 3 S FAT,
A 9O WA WL, 1 5 TE I 40 TR 2O K
8RR RE X ¢ D' 3 B8 SRy 36 L Y 2 DI R B

FITC 3R J& 2 2m B A7 0 2 R 49 % "R e il
FITC ¥k 4354 0.2 .2 .20 .50 ,100,200 pg/mL [
AP bRIC AR, X 88 5T HEAT ARG, Ric 58 R
JGTE A 22 D) 58 B2 B 43 30 7E AR 10 40 T A A X
G T, P2 90 WU W8S, il Bl bR il
W

AR RS ) &5 K 3R B 8 % ok oK ] fe 3E
FITC Ric# B 50 pg/mL (2 FSE B 6 72 ) , I HE
FITC 5 5 W /E F s 1] 43 91 2y 1,15 .30 .60 120

240 min, Xf 88 91 #E AT FITC dic , Fnic 58 8a M
DG 4 22 T RE 5 BUSCIN SE FR 10 20 T AR X 2¢Ot
SR, ZJE A0 WU W8S, B E i AR il
I} ]
KB K o ARG AT AT R AR L0 H R
K 10 S 9 i o2 1Y) 35 A B i 4% F (FITC 3%
JE:50 pg/mL, A5 i B[] : 120 min ) 30 68 5 G
J& . #¢ FITC #ric i 62 9014 43 5l & T 4 CHI= L&
PR 0 A 1.2 .4 .8 d, FH 52 Ot i v B W 458 2%
HEEEWE I
AW BT HRESE KR EGREE N
4% B3 F V€ Bk 20,100,200 pg/mL i) FITC
XN HEAT AR, bR g B B 120 min, bR 2 58 B
JEFH0.15% H i 24 h 7843 K% ,4 T 5000 x g &
0 10 min, ZER P EE, I JC W 1 PBS (pH 7. 4) ¥
%3 (5000 x g,10 min) , i J5 F PBS w &5,
WA Ric v BE T Y 8 I T O A Sk R KT A il
TR, DA 28 WS T 1Y A i 88 I T Dy ot B
PEUWAEE, B IR 5 A0 S50 (1 R X A5 i 48 1
HEAT BT, W Z 90 55 4% 21 9 06 1) 3 Dl ) (1], B4R K
T HIJS A 10 40 TE 1Y 28 O A e R o 6 el I ] g X
g, N ZETF 1R 3 52 56 15 5 6 803 A ] 352 1Y
] o
KRBT ARITE kRSB W et
PrRic 20 T AR ic B9 88 N IR R B, SR DG
THCH 2R ST-IT &Y, b 5t iy K2 G AL AR ) )
fEE N (25 C) % Bk BsR B 43 5k 0,150,
1 500,25 000 Ix 4R GRAA (A ARG I%E o B 3
TCERANER) | o3 K 45 18 U 48 PR U, 2 B8 7E 45O
MRS, BT 72 h 5, 20 B 65 W48
PG O o
AR BT T R R LA R ¥t
PRid & T AR ic i B8 9N, B T 25,4, - 20,
-70 CTH&MT, 57 B4k 24 .48 .96 192 h, Ak
TS 2 Ty g 1 FOORT 0 AR 10 20 B R X e Ol
5
BBk mR AR 0 R KR 6 R b
BAERR I &M ARG 88 95, 4 1 & T - 20 Al
-70 T &M T A, Z G BUb = ik (25 C),
R 3R, FOG 1S 4 4 2 T AE 1 B0 D A R il
Ak J5 4 TR 1 R 6T 5 B
FITC s H At i /K 40 B 69 AR i L R % 1R
AR S 55 1 A 1) 98 I TR e 3 bR A0 T VR R R 22 B IR
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% 38 &

P %EE?JR%T IR 25 AT 1R S — PR R 8 44 24 10
FFRHEATARIC , 2R 98 0% 2 30088 X s 10 8801 i 47
U - 38
1.3 #iEaiE

SR R H P2 (mean ) = #RifE 22 (SD)
27, W A Excel 2010 /EA

2 5

2.1 ARERE FITC 388N E 412 R M5 M

FITC ¥ &4 0.2 ~ 20 pwg/mL 35 B P, A %
PSR BE i E FITC ¥k B2 ) FF & i 3 5, {5 78 %
e J3E 0 [ P AR R 9 't i BE I T2 L A El 1. 89
Wz T75.94(E 1), 458550 RMBEIEE, 5
DGR BE T A R BT OGRS, AN By R . FITC i
BETE 20 ~200 pg/mL {5 [ 4, BE & W EE 09 T+,
A 2 5 B TR S i, 455 B RUBE SR, XY A Xt
YEGHR BE IR F] 100 ~200 B, 40 5 iy 960 &) T W
g2 G E A W, B 8 FITC 1Y B A3 ok B 3 [
20 ~100 pg/mL,

500
400
300
200
100
0 9 1 1 1 ]
0.2 2 20 50 100 200
FITC ¥ / (ug/mL)
concentration of FITC

RS
intensity

relative fluorescence

E1 AFRERE FITC #rid 825N B X3¢ X iB E
Fig.1 The relative fluorescence intensity of V. anguillarum

labeled in different concentrations of FITC

2.2 tRIEHBESRERENXR
FHHe A 50 we/mL () FITC Fric #8915 , 45

AR R AR 9 ' 3 5 B A s 3T PR [R] F 88 T i 3

10 um

@ S

B3 4 CERFHTHFMFITC fRi2
Ja SRR IE; (b)) 2 (a) TEEDE T RHEF; (o) FFRic 89N 77k 8 d )5

(a) Jopric SN g Ak 1 d
TEH O i L

ICE 2) o FRic B 1 min B, 46 5 Y AR XF 2
St IR F] 119. 33 3% bR 10 B 8] A9 A5 10 41 7 7E
T AR AE 24 hFiF @Hm‘ﬁﬁmﬂu K
XFEEAIEARFAE , AN B 5 B8 08 55 56 % 6
FOE:E 3 %iﬂﬁﬂ“l‘ﬂﬂﬂ 15 ~ 60 min [, A X 2 % 5
JE BB A i B ) B K 2248 1 T, 60 ~ 240 min
DAL, B 5 ERF R ) 386 0, AF X5 5% Ol i 5 32 T n 5 L 8
ZARIC I (8] Y0 40 B8 78 I T S AF 24 h IR A
FEFEAT D BRI, K BN B BT 2 O T B
LLRB AT, 1 E 60 ~ 120 min Sy 41 1R AR i #Y &
B [A]

(]
Q
= 400
8 350
= 3 > 300
R 8°F 230
&2 5 200
225100
e n 1]
E__‘) 0 1 1 1 1 1
1 15 30 60 120 240

I [H] / min

time

2 [ FITC #RiC R 18 & 4 T A E X 538 E
Fig.2 The relative fluorescence intensity of

bacteria FITC-labeled at different time

2.3 4 CEFXFHTHFMFITC #7288 3N H %5t
HERER

B AR IE A FARiC B2 E & T 4 CTX&
PER R . 25 TR 24 b H kAT IR ok
I GRS 1 YR, 43 BT 9T A 1 40 T 1 2 O 3 U
B0, LS8 d ML, KBLEE 1 K Frbsic 40 i o¢
HeA5 5 PR FF R4, w13 o U0 (1) 3-a) o DA 2
RZJG, 5 s oot e B ih 3 o, 2155 8 KT,
Pric 4 R AR SR BT DL, (H 35 5 1 2¢O AF 5 1 5
(E 3-c) , RMBES BRI E K, WEE DS
PR RJGH —E R

(©) (d)
Bl E AR RRE R
ML B (d) 2 (e)

Fig.3 The fluorescence attenuation of V. anguillarum labeled FITC stored at 4 °C

(a)is the fluorescence view of labelled V. anguillarum storeed at 4 C for 1 day; (b)is the view of (a) under white light; (c)is the

fluorescence view of labelled V. anguillarum storeed at 4 C for 8 days; (d)is the view of( c)under white light
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2.4 HRICHAFRELFBREERABRENREN

P4 S A AR L S5 Y B8 N TR 28 0. 15% H g
24 h F4r KIG G, R FH AL BB 5T, 98 1
BEATIN , F O 3G JE Y FITC A3 40 1 5 % JR 41
AH LG, 7 AH [F] 5 B2 (9 56 A0 o6 BROGT R, Ik vk B
(20 wg/mL) FRic 248 T K T 41 B 9 't 3 Ul i [)
HXPRAMEL2ZE R AR E (B 4), &k E
(200 wg/mL) bR e 25 144 T K3 40 B2 5 56 Bl iy
] 55 % B2 AR LL 25 5 W 3 . BB bR i vk B Y 1
IR KA ZH AR R 2H 1% o i R S RE G, A5 R R
B, %€ 't 3 D B [V i s T YR ) 4 R I B <, 24
PRI KV AR AT 3 B 0 2 TR AR E 1
2.5 BHARXEI FITC AN RMR

FEARIC IS W4 & bR R o3, B AE 0,150,
1.500.25 000 Ix YERRA T, iE L2 H 72 h )5,
K%t B K I, 45 SR B R AR A0 40 2
BN, H 2585 08N 128 605 5 T b RAF,

ELREA I ) /9 28 4, 8 SR (E A — 8 R 3
(F5) 18 5-a~5-d 2y 4 B 058 3 T bRC 40 1 52
7% 24 h B AYDEEE A, B 5-e ~5-h S 1E 45 B kR
R 72 h BRSO A

S00 1 o iEE
%%" 300 ° formaldehyde inactivated bacteria
=5 200
s |
0
20 100 200

WK / (ug/mL)
concentration
M4 FEFITCHFERETARKES
o St R B E B K &
Fig.4 The relationship between bacteria inactivation

labeled in different concentration of FITC and

fluorescence quenching time

(a) (b)

10 um

© o

(e) 0]

(® (h)

5 FITCHRRMEERRAREETEZE 24 M2 hWERRR
(a) ((b) .(c) . (d) 25 AFRIC I B 7E 0,150 .1 500,25 000 Ix S Z% 4 T 255 24 h 5 95N I s (e) L (F) L (g) L (h) 2351k
FRICAI T TE 0,150 1 500,25 000 Ix SEHR A4 T 288 72 h J5 195 5MOR B
Fig.5 Photomicrographs of V. anguillarum labeled FITC exposure 24 and 72 h under different light intensities

(a),(b),(c),(d)show the effect of labeled bacteria exposed under the light intensity at 0,150 ,1 500 and 25 000 Ix in 24 h respectively.

(e),(f),(g),(h)show the effect of labeled bacteria exposed under the light intensity at 0,150 ,1 500 and 25 000 Ix in 72 h respectively

2.6 fEEEE KA E X FITC fRiC88 50 &E
o 58 B R

B 88 9N 28 W SO 50 wg/mL fiy FITC #3ic
120 min J5 , 73 BIf## T 4,25, 20, - 70 C ik
JESAMET 0 i 225 24 48 196 (192 h 75 , X
HAIOU(E S AT E o 7E 4 A1 25 C 1 8% A
& Bl RIS R] A9 S AR ¢ ' 95 R N, A
PRICJE 24 h £ 96 h 3 150 ~200 4~ Xt 9 5k

JE (I 6) k9 AR B SR, & 30 41 1 T 14 1
FHEOGES I E (B 7). EME (- 20 A
=70 C) AT, bl 5 fifh 78 S B) %) ZE <, AH X 9%k
AR AN R SR FH 2 AU B WL AR, & BRI 4%
PEF 40 A7 HT S B 28605 5 A RAF I A]
P IR TS 5O E 5 I BB R, R EAE - 20
=70 T &AM T8 FITC 4730 40 8 3R 1L F
4 125 CTHA
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¥ 38 %

+25°C

S 700 T
- r +«—20°C
B 600 F -—70C
E 3 2 500 /
R 22 400 &
K= 8 300 .
®2-5200F .
EE 100t

] 0 : : g

24 48 9 192
FFA] / h
time

B 6 FEMEREEREREEEGET
FITC #Ri2 8850 & B HE X4 22 L3R
Fig.6 The relative fluorescence intensity of
V. anguillarum labeled FITC at

different storage temperature and time

“10 pm

(b)

B 7 FITC tRict8 M EAE S BB E &

2.7 REFMI FITC fRicAE X XBREN
A
H FITC by i 68 5 47 5 52 Rl 43
YR il J 1) 2 A SR AT X 9 ol ik B2 (&1 8) o i [
AL, =20 &AM R AEAE bR IC 4 1A, R VR 3
ﬁdﬂﬂﬁ%ﬁ%ﬁx#%‘ﬁﬁiﬁﬁﬁﬂﬂ R 2 U
L%, A BN R B2 56 2 R RiAL S, TR AR 5t e
1: Wk, 70 C &M N AR ICA R,
SRR 3 YN AR AR X 2 S 5 BE AR AL AN B d R
m‘ﬁiﬁfﬁz%ﬂum,nﬁiﬁﬁiiyﬂ S A A W]
B SRS A S T - 70 C &M T IR &
i1 ~3 W R TR AR IE R AR K

BT 24 h 96 h WEMBHE

(a) =20 CHE# 24 h; (b)25 CTHEM 24 hy (c) —20 THEHE 96 h; (d)25 CTHEm 96 h
Fig.7 Photomicrographs of V. anguillarum labeled FITC storage 24 h and 96 h at different temperature

(a)stored at —20 C for 24 h; (b)stored at 25 C for 24 h; (c)stored at —20 C for 96 h; (d)stored at 25 C for 96 h

8 250 +-20C
N I i
LEgsot :
’F}éﬁg 100
>0 E
ZE sor
B
0 1 1
1 2 3
ALV UK

number of repeated freezing and thawing

B8 IKEFRRXT FITC frid 8851 5 18 33 3 J 58 FE M &
Fig.8 The effect of repeated freezing and thawing on
the relative fluorescence intensity of

V. anguillarum labeled FITC

10 um

(a) (b)

2.8 AEBAKARERICHRIERE

K H FITC #5388 5 B 19 J7 35 % K 32 6F 9K
[ENEE AN NI SR AN R S R DG 7 & e = )
FRef 4 g KA W #E A 7dnic (B 9) , AT LLE
FITC X§i% 4 4l & Rl FE B A R A7 AR I 8UR .

3 9tie

FITC JE L5903 W5 Al b, 38 2 4l ~ Sz iy 4
TR R K A A 21 A — AT TR IC R E R SO
o TERPEAPE T, BURR 2E F1RE 5 A= W0 T 1R )

Ji Eﬁtﬁﬁﬁa‘é& W2 Y A HE 45 5, 0 Tk I 6 1k S

© )

9 AEiEKMAE FITC fRIZHR
(a) RZEEFINR; (b) ISLEIRINE ; (o) BRRZFAFF R (d) RE & ZF AT
Fig.9 The effect of FITC labeled four different marine bacteria

(a),(b),(c)and(d)represent V. scophthalmi,V. harveyi,B. cereus and Bacillus sp. ,respectively
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TE A e 28 FE B, DT TR IR O B AR e .
WA PO R fe i T 1958 AR BT & 9k bR
e B FITC 4544 AR 5 gl f 1 o 41
1, FITC 5 5 S Y kL W i AE B4 o vh B T
ZRINIH, HETE A Fhic sk k2
g R BEE R R gE e B
SIS TR T, R AR ) O B
s 42 . FITC [l B 76 450 30 9 1 40 i > &
A W 7 T LA Tz WL L o b
Y AE LA P 7 B . AR SEE TR T FITC frid
K= 35 B Bl 0 e I B8 N T R A DS AR T, B E T
FITC Fric 8 90 2 1 5 4 e 5 70 B |l B b ] B
], BT T AR DG IR D64k Ak 2 W) i %
FXRICE G WSO K g, S FITC HF
583 SN 45 VA Y AN T P A B T AR IE S B

FITC ff Ry bric ¥y, HARid FUR 5 05 10 4 1
H I FITC Wk EA BV KR, CAH R HEIESS
LB, A EE 0. 15 mg/mL ) FITC F5 ic B A4 B!
Porphyromonas gingivalis . & [ [fiff ¢ 7% £ P.
gingivalis X K FEHE E. coli 5 R AT Wibric P.
gingivalis ATCC 33277 & H#EE  0.015 mg/mL
I FRIC AT W e 3 M 25 10 %, Weingart
SR AT NS IR B T H AT 1 ( Bordetella
pertussis) FITC FRic B, 35 F 1) FITC ¥ J3 ) o8 55
iK% 0.5 mg/mL, AfFFEH, H FITC brid 62
I I, FITC 9 fi i 9 B2 3 [ 20 ~ 100 g/
mL, 7E Sk B R 38 L A 0 B )9 R 60 ~ 120
min, AS[F 40 B[R] FITC b5 o W B A7 76 22 5, %
TR (bR ) F 22 1) 2 1T 1 2R OB 2 A1 A
fE22 5, 5 FITC (254 F R, $27R 76 X A& Al
W HEATARIC I, FITC (i e J3 31 [l 75 B2 4 i 1 2

FITC 556 H FAEARIC , S0 FEhric 2
B0 L 14 A 0 3 A AR B R, Weingart 25
FITC Fric AN Z JE i A H A w e &3, @ H
FEU 2 FITC bR ic J5 , 1% P 06 okt o I 40 i 7 1 119
e 22 B 5% m; 1Y FITC 47 9c 85 75 5 41
(tocilizumab) J5 , H: 5 F 4H i/ 2 (IL-6R) 3Z K [y
g4 SIREAR 2R L T FITC FRic i i ) , g
Jii T A 5 P B T AP R T 4R Y L o T
FRBUNHARIC Y A IR B R E AN
SEVUARBUE 1 45 G A 23 8 FITC 3 M1, J5 28 19
2B, B FITC Sbric EESE &4 )5, F 38
B 4% 1 1) 25 1a) F R AR AR AR L DR, 7

FITC Fic 88 90 G <5 165 7K 57 58 3l 0 40 0 B I, A
05 A ARG RE T A S LR O 4 RE D 4
APRE S KA A, 3R /R AE N FITC B ic 1 40 i
AT A AR AT 5 b, A I A A0 T A e T
P Y B AR T BRI LG T o
ABIEFEAE O g AR UK I FITC FRic 19
f588 S BT A R VRIS, A B TC BT X SO 5k 2 Bl
& PR IC I 8] A9 S T 3 5 45 5 9O U I
WLEE, e BV 1A 1Y) T 5 2 B 3 s 1 I T A S
T H i, T ARAR 3C 9 40 T 1Y) 5 D' 3 B2 B0 W] 0
5 , W] FITC 5 40 i 55 A 45 & Ja , BE 36 A7 il o 1)
A3, B A b 5 FITC 454 93 A B g, 8%
RN, T BRI R AT
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Optimizing conditions of fluorescein isothiocyanate labeled Vibrio anguillarum
and the effect of application condition on fluorescence signal

WANG Rui'?, WANG Xiuhua’* , WANG Yujuan’, HAN Wen’, HUANG Jie’
(1. College of Marine Life Science,Ocean University of China,Qingdao 266003 ,China;
2. Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Qingdao 266071 ,China)

Abstract: In order to track the target bacteria effectively, fluorescein isothiocyanate ( FITC) was used as the
marker to study the effect of labeling concentrations(0.2,2,20,50,100,200 pg/mL) and time(1,15,30,
60,120,240 min) on the fluorescence intensity of V. anguillarum labeled FITC. In the meanwhile, the
stability of fluorescence labeled on V. anguillarum stored at different temperatures (25,4, —20, =70 T )and
different time (24, 48, 96, 192 h) were compared. The possible change of fluorescence intensity was
monitored when V. anguillarum labeled FITC was inactivated by formaldehyde. Also the fluorescence
quenching effects of different intensity natural light (0,150,1 500,25 000 Ix ) indoors and the effects of
repeated freezing and thawing at — 20 and - 70 C on V. anguillarum labeled FITC were analyzed. The
results showed that the optimal concentration of FITC was in the range of 20 to 100 wg/mL and the optimal
time was in the range of 60 to 120 min. The fluorescent signal from V. anguillarum labeled FITC was more
stable when it was stored at —20 and —70 C than those stored at 4 and 25 ‘C. The stability of fluorescent
signal from formaldehyde inactivated V. anguillarum labeled FITC was better than that from the control,and
no difference was found in the quenching effect in different intensity of natural lighting. After 3 times of
freezing and thawing,the fluorescent signal from V. anguillarum labeled FITC frozen at —70 C was more
stable. The results above provided useful technical parameters when FITC was used as a marker to label the
marine bacteria.
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