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DA £ 5% BT 8 5K 3L R SecA N SERR BETH ST MIRIIREL, X S S A BEAT Ak, 1 bl B 28, 3BT R A |
T PEARE RV, R @ Sn i 7 N TG R S R o 5 SRR, AL S, SR ERE 2R FE 4 Sl
0.3%10.1 pmol/L, & K ZEH1E £ 60°C I, QPCRTE9.85%10"°—9.85x10° copies M 2 BLIF LR e R, R MU i
1£9.85 copies; #1045 R R, ALIRFIZH N AE 5 RECY /N T 1%; FE R tE g SRR, X AL BE R . I
ey R T T T R 2 DB 1 25 1 35 T 35 T 97 38 o 5 W PR X 4243 DK 1 BB R R R AT RN, 4 SRR,
qPCRAS H} 6 LU B PCRAE 15114.24%; X0 i K 1 B A (1) 2H 23 % 485 1 A A D it s, 481 A A ek oKl v T
JRLEATHAL, B A 22 10001 SecAHE R 43T 45 R IR, SecAKE LEAL AR T AR A m FE OR <7, Pl B — 1
B, MR RO TR R A T (SR E R . BT 0 T A f 1 G QPCRAR N 5 vk R .
SevksE ., B PELE, AT T AR R RS WOR S A, i R BRI (K RS W R R T IR AL T

AT B

F A Wi fa iR ICH; qPCR; W RICER; KO B
X EHS: 1000-3207(2023)10-1553-08

HE SIS S941.4 SCERFRIRAS: A

UL AER, R E &b X K 7= FRTE 7 40 R AR DAAR
W25 7T R 3 EURE AR U R IR, O RS
(Channa argus)~ YPTEHEEE(Trachinotus ovatus)~ K
1 2 4ii(Micropterus salmoides) VU4g 5} (Eleuthe-
ronema rhadinum) L& 8 (Lutjanus erythropte-
rus) M3 [E 21 i (Sciaenops ocellatus) 5403 Fik
K K AT R, 2o E B Y, R R
fii £ 1 R EQBE 51 S o %008 A a1 AR I D A
T M5, BRSO, AN 24 B H IR
AN — ) €575, 0 DL R R U 5 A LY,
K e TR E—10H, RINHE15%—
30%, BIHFETERE100% . iR R ER G RK
AREE T IR A PRI s AR A R AR
PO R B, T LA N R R KR .

fifi f113%5 5 [ B (Nocardia seriolae)” B e (R 1]
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BRI, AT T SR s R RN, I HqPCRif T
K% F6 15 5, § 3G P2 ) A 2 560 R 55 i iS5 G o
SecA 40w — Fh R dE 4L AR5 B AN m] /b 1)
ATPase™ . 151 FC T8 ) SecA 135 R 2 51 il Py S 2 4
BAREIX98.6%, Fi ] T A AL FEIA91.8%, H.SecA1%:
RIAFEAE R0 ] AR 7 51, Be K 16 s - QR HERf 70
B 16N S IR 43 32, HRT R I 1 T 3
HELE16S rRNAJE P 58 5 1 e 5] 3 ROk A 7 ook
FSecARRF AMBERE T EEH A LRGN
e, BT R FHRE S PR R EH 12 qPCR 28 37 AR I
8 R IR 1) 38 87 125, DR il £ 1% - QR e 4t
BB, A RTS8 0 R IR 1 RS W R I

1 MRS

11 RIREK

i 8,17 - FC B (GenBank ID: OP999620). it
BB (Mycobacterium ulcerans) JoFLEEEK
(Streptococcus agalactiae) 3 IRFTF IR B (Cit-
robacter freundii) 4t IS MU (Aeromonas vero-
nii) iR % 52 {818 [Q I (Edwardsiella tarda) 251
(Vibrio anguillarum)~ 1% [RFLERE (Lactococcus gar-
vieae)~ W&7KS MR (Aeromonas hydrophila) .
TR FLEK# (Lactococcus lactis)~ Kkt # (Escheri-
chia coli)~ H%%AR 5. ) B (Pseudomonas aerugino-
sa)~ TEYIFLAFE (Lactobacillus plantarum) 12 E 5
48 A} [ (Plesiomonas shigelloides)3:) L4 1%
AKIK =it 98 BT I e 9 = AR AT
12 ST KNS

Bt A7) 32 20 40 b ik R ZH DN AR G 7 4
(RIRAWFHLA BR 22 7]), DNA Al et A0 7] & A
JiRLHE LA 77 L (OMEGA A 7), Fast Probe Mix-
ture T G (BN L ARV RHE B A IR A 7)), 21478
S DNAREBRE R BUA T & (& P Z AR AR R
AF])s

SIS AL A E EAHMASTERCY CLERAS PCR
ASC (S [5] SEAHE Ay 3 W) ), AR R 5 M L K A
% 4(Gene Company Limited), NanoDrop200045 4|
o360 B TH(GE E R ER K /R BHEY), LightCycler
9651} 7%t € BEPCRAX (i - & IR A ), HEERVE 4
H SRS I A A (% BH 2 AR AR A TR A R .
13 SRS EK

AR 48 0 1 R IR B e 1 B Rl Secd JP B
(AP017900.1), ¥it E T UiE 51 ¥)SecA-tqF/R, # 4T
SecA-TqMan, SecAZ LK 4 5] #ISecA3-F/R.
SecAS-F/R(# 1), B4 T AV TRE(EF) RO A
(RN RE g

*=1 34K ERE

Tab. 1 Sequences of the primers and probe

ElEZEE= JFr 3 Mg

Primers Sequence (5'—3") Purpose
SecA-tqF  CTGCTCAAGAAGGACCTG  ZE[H b, H4LR
SecA-tqR GTCCTTGTCCTTGGTGTA  FLEMQPCR
SecA-  6'FAM-

TagMan ACTACGAGACCGACATCA
AGAAGC-BHQ!I

SecA3-F CCGACGACATCCAGGAGA

SecAFERY 1

A
Sec43-R  TCCACCGCACCGTTCAT

Sec45-F GAGCGGAGCGTAGGGCAG
AT
SecA5-R GTGGAACTTGGCGTTGAGC

1.4 HEEEERE

Bk B f21 3 DR PR T TR R AR T 0 R
(BHI) WA 52 3E, 28°C 150 r/minfHiF 5 756d, HUE
71 mL, 8000 r/minfC>3min, 3 15 ] ML S Hf B 8
HEATHI S Ji5, FH 40 1 3 DX 2 DN A SR BIGIR 71) e 4 H 4
HDNA.
1.5 tRERNSHIE

XoF 5 H A f8 % R IS B DNAHE AT PCRY™ 1,
S S A4 2 2xFlash Hot Start MasterMix(Dye) 12.5 pL,
o RS ¥SecA-tqF/R(10 pmol/L)4%0.75 pL, &
BXDNA 1 pL, ddH,0 10 pL, J o 4% 14 A 14 95°C
900s, 2 P£95°C 10s, i Kk 58°C 20s, #EAH172°C 20s,
40T A, 7= 40 FH 1.0% B g A 5 fie Fi oA 0, 1) e
I Aif . 21k 72 ) 5 pMD19-TH A % B2, ¥
1 K AT 1 2% 52 S A i DHS o F , B 7 PCRIT i
BH 14 52 i , 328 W7 VT o W0 A6 ) B R A FR A =13
343 pMD19-T-SecAr #E 5 R, 45 173 A6 B -4
I oKL P B 20, v S R #% DUSR, —20 °C fR A7
#H
1.6 #MFEEML

K B —AR S5, % 10* copies/pL AR AE
i kLT TagMan qPCRAZ I . 4 4FSecA-tqF/R%%
WPE0.1. 0.2, 0.3F10.4 pmol/L), FREF &K E
(0.1, 0.2+ 0.3F10.4 umol/L), Ct{E (1) °F & F A e
i 22 e DS, 338 i 22 T oAt 28, 7 € B 1 I B
1A % 2xFash Probe Mixture 10 pL, pMD19-T- SecA
1uL, b Fi#51%ISecA-tqF/R(10 pmol/L)#50.6 uL,
% SecA-TaqMan 0.2 puL, ddH,0 7.6 uL. £gZ5iE
KIRFE(56°C . 58°C. 60°CHI62°C), i FefE RN
25k TAEME9SC 900s, 4195 C 10s, 1B K /HEAH
60°C 20s, 4075 .
1.7 tRERZRIESL

4 5 R LA O 6 B2 75 B 24 9.85%10'°—9.85
10" copies/uL, A1.6 i i) 5t £ 4 13847 TagMan



10 44 JEI T iR J5E T SecA 2 A i £ 1 - R qPCRAGIN 77 VA I R ST K #EAL 73 Hr 1555

qPCRAS M, BFATRLIR B K B %) B EE S 30K, 4
SERRUHERTZR .
1.8  REUE RN T RN

H19.85%10'°—9.85x 10" copies/ L 14T H#E i 5 ki
AR, 4 1 51 )Sec A-tqF/RIFEAT H MPCRES
W, [F B AE .69 53k 1) 2% 44 T i3t 47 TagMan qPCR
R/

1.9 ESMMK

HL6/ S RV F£(9.85%10°—9.85% 10" copies/pL)
(AR AE & TURL, 45K B & 37K TagMan qPCRAS
W, FEAT AN A NE AT, AN A I ) S AT B S
B3R, AT LRI A, THEAREZEFIAR R R
110 MK

6 HUA 71 3% BB (LYK 20810) 58957 73 B AT
F(XYS221012). LI BEBRE(XYE). I KT R
FFE(LYK22520) 4 IR M R (MKL22420) iR
CEZ AR T (TLSM) B89 (E3-11). % ERFLER
B(M22107-5) FE/K S MU (HSY-B639). FLIR
FLERE(MS) KT (B5-625) 4 4B JE B
(NWKO090824). TEYZLAT B (FEH090211) FIZE B4
FIBEE(GY-1 617) 5540 0 AL IR IE AR, 1T Tag-
Man qPCRF 5 A .

111 RS

BEALZE N6 K F R 87(20.01.0) g/ R IEAT B £
R B S R, 10d )5 4 R AR T . A
BAE. B, B 6. AR, F 5 B R4
JERE . BRAE BAE. BIEFN B b A 451 A,
K FHIDNA W BREE B SR BUS DNA, ¥ H Tag-
Man qPCRA I 4H B % &

Ak, BEEL20214E6—10 A FAE 14243 ToIE IR
SEACL RV S ERTE R P K 11 S A R A i B AL
DNA, #t17TagMan qPCRAG M, [F] i #E 4T M PCR
R, LA 38 2 ARG R 2 5
112 SecATFH 31T

Xof i #81 Ve- PRA BR A6 TR PR (LYK 20810) f2 22 4%
ROMRIKEFR(LYK20810F61)HSecA3-F/R. SecA5-
F/RIEAT SecAZE R A= KA 38, 4386 7= 4 bl W V1 1 0
ARG R AT W7 a5 5 HmRERE
W IR SecA#E K 7 41K H Clustal Wi 12247 HE 771
EeXT, F R FIMEGA-X# 4 LLAT#272: (Neighbor-
Joining), 2410001 R K B o
113 Geitoth

AN A 2H B o3 A LAE Y E bR IR R,
BATSPSS 21 HL R 3 T7 22 73 Ak AT VP4l P<<0.05FE
NEFEE,

2 4

2.1 SecAEEH 8 5 FRE R UE

H 5141 Sec A-tqF /R il £ 1% < IS B DN A FH
P (bR v 5 BRI pMD19-T-Sec AT PCRY™ 14,
BEH R BCN189 bp, 5K/ —8(E 1),
SREL AR S TURLAR B2 4311.3 ng/ul(9.85%10™ copies/
ul), M4k A BLASTEHX, 5AP017900.1FF 5145
R
22 SI¥NKEML

WP 2575, 51 %SecA-tqF /R E H0.3 pmol/L,
REFSecA-TaqManik &£ 40.1 pmol/L, 1B K i
60°CHY (I 2E), CHE HI B E AR UE R 22 /N (R 2),
748 il AR T H A A S, RIS 20 A S A R
%A
23 T EEERZEIE

T v 1 2 A 4 SR B 3, TR BE 7E9.85%
10"°—9.85x10° copies/uL & B U141 &, 45
BHR=0.999, TR #5 ULH 5 A I R B2 ik o6 &
Ny =-3.3964x + 38.359, 1 %1%96.9%.
24 RBUFEEN

H19.85%10'°—9.85x10" copies/wL [IATHE i 5 ki
AR 53 3 AT PCR A TagMan qPCRAG I, 25 1 i
7R, TEPCRIR AN H B 49.85%10° copies( 4A),
TagMan qPCRAS Hi BE 49.85 copies(Ct=35.49), R
R PR, W5 24 Cr> 36, 1 A6 I 28 5 B

A M 1 2 B M 1 2

bp
2000

1000
750

500

200

«— 189D
100 P

1 it iR QTR SecAE R 19(A) 5 POk 4 5E (B)
Fig. 1 Amplification of SecA gene from N. seriola(A) and
recombinant plasmid(B)
M. R#E4>F8DL2000; 1. #7347 4; 2. B Xt
M. DL2000 DNA marker, 1. amplified products; 2. negative
control
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qPCR i PCR A BUE = 10064 (14 4B).
25 ESMHEN

H19.85%10°—9.85% 10" copies/uL F{IATHE i 5 ki
#E4T7 TaqMan qPCR#E & PEIES, 31K 5256 26 Py Fl4H

ERE . MBI . FLIRILERIE . KA
T FUAT T L 5B AT B 1 AN B A 22 e 9 1
5, M ICTLERE 4 S 55 M B A0 I AT AR IR AT
W CtE K T37(18 5), Foni ik ik Rt

S5 R TR, 5 RN T 1%k 3). 27 NA
2.6 HERMEEN 43 93 I % B PCR AT 37 ) TagqMan qPCR 5 1%,

X202 1—20224F A1 [ AN [A] 1 X WS £E 1142 43 TERE IR
S ALA R U R KB PR I PR o B AT 00 £ 93 I IR R
Bl (% 4). 450 B8, PCRILFHMR H XN
54.76%, TagMan qPCRZEBHYERS H % H69%, 5
JHPCRIEIEF 1 14.24%.
Xﬂémﬁ;zf“mjimﬁﬁ%fﬂ SRR A
BAE. B B 88 W O EREREE ) 1T Taqg-

K H 57 ) TagMan qPCR 77 75 X} i 8,55 = [
B W R GILEERR B . IR IRAT IR IR AT
B ERAREME . BRZEERE. By,
M IRAIRE . KM . ARAKE. K
FFEA s B s (B s MO R FLAT B A B AT H B
P AT R . S5 R IR, BRI U R IRE R
WA BE AT, ﬁﬁﬁﬁfﬁfﬁﬁl ToFLBERRTR . 4k

RAPME. BEZMEPRE. GITE. % KA Man qPCRAG I, 45 53 B 25 JUE 5 v 35 ] A 381

3 3 3

=] (=] =}

g 18 218B - &81f[c

512 347 512 Ls75 512

S 00 1 S 096 Z 006

.= 2 1 2

=06 =06 / Z 06

2 0.3 10.000 i 5 0-370.000 / 2 0.3 10.000

#0004 81216202428323640 3 0 4 8 1216202428323640 3¢ 0 4 8 12162024 28 32 36 40
E#A Cycle B3 Cycle {iG#h Cycle

3 e 3

=] (=] =}

g 18D _ BifE s l4rF

12 / 512 7 210 |

g 0.9 /’ g 0.9 § 06 Vs

= 00 / z 00 = 04

£ 0-3[0.000, J 3 0-3[0.000 5 0:210.000 S

I3 0 4 8 1216202428323640 2 0 4 8 1216202428323640 2 0 4 8 12 16 20 24 28 32 36 40

153K Cycle 1G3R Cycle

K2 5IRE SRR
Fig. 2 Optimization of primers concentration and annealing temperatures
A, BIREEALAL; 1—4. SIIKEE > H1280.14 0.21 0.3F10.4 umol/L; B. #R4HIK M4k, 1—4. BRAFIR 4 31 90.1.
0.4 pmol/L; C—F. 1B KIREE R fk: 23 5456°C(C)s 58°C(D)- 60°C(E)F162°C(F)
A. Optimization of the primer concentrations. Lines 1—4. Primer concentrations of 0.1, 0.2, 0.3, and 0.4 pmol/L, respectively; B. Optimi-
zation of the probe concentrations. Lines 1—4. Probe concentrations of 0.1, 0.2, 0.3 and 0.4 umol/L, respectively; C—F. Optimization of
annealing temperatures: 56°C(C), 58°C(D), 60°C(E) and 62 °C(F), respectively

TG Cycle

0.2, 0.3F0

®2 HIBEFTREEEEBMUER

Tab.2 The results of optimization of N. seriolae qPCR reaction conditions

SR A WP R R E CrH FHCrE Bt 22
Reaction conditions Concentrations or annealing temperature Ct Mean value of Ct  Standard
5| ¥)¥ FE Primer concentrations 0.1 umol/L 23.07 2275 22.78 22.87 0.14
0.2 umol/L 2236 2244 2240 22.40 0.03
0.3 pmol/L 21.94 22.00 2197 21.97 0.02
0.4 pmol/L 22,12 2211 2225 22.16 0.06
PR & Probe concentrations 0.1 pmol/L 21.94 21.94 2250 21.98 0.05
0.2 pmol/L 219 224 2218 22.07 0.12
0.3 pmol/L 2336 2333 23.19 23.29 0.70
0.4 pmol/L 24.00 24.09 23.98 24.02 0.05
i /K iR FF Annealing temperatures 56°C 25.56  26.00 25.40 25.65 0.25
58°C 24.67 2523 2529 25.06 0.28
60°C 21.94 21.94 22.05 21.98 0.05

62°C 24.17 2398 24.08 24.08 0.08
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R IRE (B 6A), A F B, B RO RS
R, BT 3410 copies/ng DNA. I3
RORE N BRAE. BNE. BiE A b
R AT, 9 B R T T ARG T A AL 4,
A ZE10—10001%(&] 6B).
2.8 SecAERATFS5RMEHL I

e SecA K= R (1) 15 4% £ 7€ M, R H SecA3-
F/R. SecAS5-F/RXLYK20810 5 %A ##k LYK
20810256 1/ CIR H FR(LYK20810F61) ) Sec Ak [K 4=
KT T By 38 507, 45 R K IMLYK20810F61
(GenBank ID: 0Q162048)f]SecA%: K 751 5 iR U 85
PRLYK20810(GenBank ID: 0Q162047)—%{, &
HAEw A R B & R 5 HAR R K
TR R 20 5 A B AR SR R A A A (] 7), R B bk
LYK20810-5 H A it 73 B R UTF 17 51 56 4= — 3%,
Ja& 7] — 1% 2R, b5 Ho A £ 3 R IR SRy — % .
3 g

fifi £21 v R IR A L2 BO0 B, B ik ik
WL, R e 75 b 47 A 7 E e i b s
I BB 5 2 G R IR S, I B 2 I BH SRR AR,
T AR 2 B HLAE KR R 5—14d™ ", 448 Ly
BSE AR — e M . B AT A R IR e
Z KT % 8 W7, —Fhsoe Puidt A Ul
S U R BB R, X e R T K B A, K

y=-3.3964x + 38.359
R?*=0.999

G35 Cycles threshold (Cr)
O

01 2 3 4 5 6 7 8 9 10 11 12
# IUEOH$L Log copy number

3 qPCRATE I 2k 21
Fig. 3 Standard curve of the qPCR assay

LI PR 07 A RS S 2 R E Y,

KT EPCRIEN M TR ENIE 5
PCR. LAMPAH LV 58 58 45 M. 5 i B S8 BE B 45,
U)o 5 ) 67, 3B 5 % % AR 9 A e i g 2,
He R EEMESECER) ZrIAT . Harxt
i 075 BB AR I, 238 1 16S—23S rRNAF. % [1]
B X (ITS)A116S rRNAJE K, Ho At {7 7 Fk DR AN 4l $2
Rt ") 168 rRNASE R B AR S 41 k4T &
Grit A B AR, (I T R IR AR

A M 1 2 9 10 11 N

3 4 5 6 7 8

bp
2000
1000
500

200
100

¢t Fluorescence o

0 4 8 12 16 20 24 28 32 36 40
&34 Cycle

Kl 4 @EPCR(A)FqPCR(B) R 8 L i
Fig. 4 Comparison of sensitivity between the conventional
PCR(A) and SecA qPCR(B)
M. R4 FHDL2000; 1—11. 9.85x10", 9.85%x10°. 9.85x
10°, 9.85x10". 9.85x10°, 9.85x10°, 9.85x10". 9.85x10°,
9.85x10°, 9.85x10'#19.85x10" copies; N. BT
M. DL2000 marker; 1—11. 9.85x10'°, 9.85x10°, 9.85x10°,
9.85x107, 9.85x10°, 9.85x10°, 9.85x10", 9.85x10°, 9.85x10°,
9.85x10" and 9.85x10’ copies; N. negative control

*3I EEMSHER
Tab.3 Results of the repeatability analysis

ki T BUA -2/ 2H P 5 & S % Intra-assay reproducibility(Cr) 2H ] % &2 SE 4 Inter-assay reproducibility(Ct)
Plasmid copy number  Number of ~ SJy{fsbi 5 R P hrfe 5 A A
(copies/pL) repetitions (n) Mean+standard deviation cv Meantstandard deviation cv
9.85x10° 3 17.64+0.05 0.27 17.55+0.05 0.42
9.85x10" 3 21.24+0.09 0.44 21.19+0.04 0.19
9.85x10’ 3 25.03+0.07 0.04 24.92+0.09 0.39
9.85x10° 3 28.65£0.12 0.41 28.45+0.14 0.49
9.85x10' 3 32.50+0.13 0.39 32.74+0.32 0.99
9.85x10" 3 35.4340.08 0.23 35.64+0.33 0.94
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« LYK20810F61(0Q162048)

o 1.8 )

Q ‘ - N. seriolaeUTF1(AP017900)

5 1.5 s

205 «LYK20810(0Q162047)

2 - N. seriolae NK201610020(CP063662)

s 09 14/ N. seriolae EM150506(CP017839

E 0.6 / 1 " N. seriolae (C )

P03 — N. seriolae TL20(CP073655)

e 0.000 | . . . / A— 2 N. seriolae MH196537(CP059737)

0 4 8 12 16 20 24 28 32 36 40
1G¥8 Cycle

Bl 5 018 R IR qPCRAT S M il
Fig. 5 Assessment of the specificity of the Sec4 qPCR assay

1—13. IR BB . CRLBEIREE . o IRFT IR AT I . 4EIR
REHEE . IRZRMEICHE. BINE. M IKILERE . KK
FRR . FLRIAIRE . KA. B . MyFLH
RN B0 BT 14, 89 £ 1 PR

1—13. M. ulcerans, S. agalactiae, C. freundii, A. veronii, E. tarda,
V. anguillarum, L. garvieae, A. hydrophila, L. lactis, E. coli, P.
aeruginosa, L. plantarum, P. shigelloides; 14. N. seriolae

% 4 TaqMan qPCRFIPCR % R4l %t EE
Tab. 4 Comparison of Sec4 qPCR and PCR assay

HIHPCR Taqman %% € EPCR
B Conventional PCR Tagman gPCR
e FHPERRM:  BIPERERY  BHRERRS  BPERER
of M RuhE RubE R
samples Number of  Positive Number of  Positive
positive  detectionrate  positive  detection rate
samples (%) samples (%)
42 23 54.76 29 69
6 -
S %
& S T bec be be b
g b
S 4T a
2 a
g 3 r a
o
=
X 1t
3
o
JFE EE EEE & B O IR
A [F£H 2R Different tissue
Tr C12H4H
< B A
Z 6 ; fg fg of A &
d r " rE e
%D St c ’ c ? %
S o4t ’ b
HEnEe
HAoNlE
820
= | ? ’ ?
€ 7

JHT e JIEL e (=lia 1%i& "
AIRIZHZA Different tissue

Pl 6 it v - EQB AR B R 1 BR  %- AHL Uh f i
Fig. 6 Bacterial load in organs of M. salmoides infected by
N.seriolae

AR FRER R E 7 13 (P<0.05), n=5
Different letters mean the significant difference (P<0.05), n=>5

N. yunnanensis CFH S0054(CP032568)
N. tengchongensis CFH S0057(CP074371)

N.) hiensis FDAARGOS 1623(CP089226)
N. huaxiensis WCH-YHL-001(CP059399)

N. otitidiscaviarum NEB252(CP041695)

N. terpenica AUSMDU00012715(CP046173)

N. wallacei FMUONT74(AP023396)

N. mangyaensis Y48(CP018082)

N. asteroides FDAARGOS 1621(CP089212)

N. arthritidis AUSMDUO00012717(CP046172)

N. farcinica SZ 1509(CP086599)

100 |: N. eyriacigeorgica 3012STDY675650(LR215973)
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ESTABLISHMENT OF QPCR DETECTION ASSAY AND PHYLOGENETIC
ANALYSIS BASED ON NOCARDIA SERIOLAE SECA GENE

ZHOU Ke-Xin', PAN Xiao-Yi’, LIN Ling-Yun’, HUANG Lei’, MU Xue-Jiao’, WANG Cong-Xu’,
YAO Jia-Yun’, LAO Shun-Jian® and SHEN Jin-Yu"’

(1. School of Fisheries and Life, Shanghai Ocean University, Shanghai 201200, China; 2. Ministry of Agriculture and Rural Areas
Key Laboratory of Healthy Freshwater Aquaculture, Key Laboratory of Fish Health and Nutrition of Zhejiang Province,
Zhejiang Institute of Freshwater Fisheries, Huzhou 313001, China; 3. Huzhou Agricultural Science and
Technology Development Center, Huzhou 313000, China)

Abstract: Nocardia seriolae is one of the most common pathogenic bacteria in aquaculture animals, and the nocardio-
sis caused by it has brought huge economic losses to the global aquaculture industry. In order to perform diagnosis of
N. seriolae infection quickly and early, a TagMan qPCR detection method for N. seriolae was established. The primers
and probes were designed with the housekeeping gene SecA of N. seriolae, and the reaction conditions were optimized,
and standard curves was developed. Then the established qPCR method was tested for sensitivity, reproducibility and
specificity, and applied for the detection of clinical diseased fish samples. The assay of qPCR showed high linearity in
the range of 9.85x10'°—9.85%10° copies with a sensitivity of up to 9.85 copies under the optimal primers concentra-
tion (0.3 umol/L), the optimal probe concentration (0.1 umol/L), and the optimal annealing extension temperature
(60°C). The results of the repeatability experiment showed that the coefficient of variation between groups and within
groups was less than 1%. The specificity showed that there was no amplification curve for 13 pathogens such as S.
agalactiae, C. freundii and A. veronii. The test results of the 42 diseased M. salmoides samples showed that the posi-
tive rate of qPCR was 14.24% higher than that of normal PCR, and the content of nocardia in the nodules was signifi-
cantly higher than that in the non-nodal site of tissues, with a maximum difference of 1000-fold. The results of SecA
gene analysis showed that Sec4 gene was highly conserved in passage and within species, and has certain discreteness
among species, so it was a good target gene for Nocardia species identification. The gPCR method established in this
study exhibits remarkable sensitivity, specificity and repeatability, and can be used in early diagnosis and quantitative
detection of V. seriolae, and provides an effective tool for early diagnosis and treatment of nocardiosis.

Key words: Nocardia seriolae; Quantitative PCR; Nocardiasis; Micropterus salmoides
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