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Isolation Characteristics of causative agent of Streptococcosis and
Serotype Changes of Streptococcus parauberis from
olive flounder (Paralichthys olivaceus) in Jeju

Kyeong Wook Kim, Eun Ho Yoo, Hye Young Yang and Bong Jo Kang'

Jeju Special Self-Governing Province Ocean and Fisheries Research Institute,
Jeju 63629, Republic of Korea

During the period from 2003 to 2020, a total of 470 Streptococcus species were isolated from
farmed flounder in Jeju. Out of 470 isolates, 92 (19.6%) isolates and 378 isolates (80.4%) were
identified as Streptococcus iniae and S. parauberis, respectively by multiplex PCR assay. During
that period, the percentage of S. iniae decreased from 56.9% in 2003 to 0.0% in 2020 whereas that
of S. parauberis increased from 43.1% in 2003 to 100% in 2020. In the PCR assay for serotyping,
the isolated S. parauberis showed 3 subserotypes, [ a (34.9%), Ib/Ic¢ (46.3%) and II (18.8%).
In 2003 and 2004, serotype II was dominant at 59.1% and 50.0% of isolation rates, however between
2005 and 2009, subserotype Ib/Ic was dominant (57.6%, 86.0%, 84.6%, 57.9%, and 83.3%). After
2010, except for 2015, subserotype Ia was the most dominant one. In the last 3 years (2018 to 2020),
subserotype 1 a was most abundant (70%), followed by subserotype [b/Ic (16-30%). Serotype
I was not isolated in 2018, but in 2019 and 2020, it showed an increased tendency to 3.4% and
16.7%, respectively. It is believed that continuous monitoring is necessary for research on counter-
measures against streptococcosis of flounder.
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32 9 streptococcus TS GO Z Mata &
(2004)%] H gk of Fo] Ao AJA A=
< 91¢ multiplex PCR HE 53l & 54 39
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Table 1. Number of streptococcus isolated from flounder in Jeju between 2003 and 2020

Years

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Total

No. of

. 41
isolates

47 50 46 23 14 29

31

3 - - 17 1 5 17 59 36 470

"No streptococcus was collected
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Table 2. Primer for identification of streptococcus (Mata et al., 2004)

Primer pair Sequences (5’ to 3') Target gene ~ PCR amplicon (bp) Pathogen
Spa2152 TTTCGTCTGAGGCAATGTTG .
Spa2870 GCTTCATATATCGCTATACT 235 1RNA 718 S parauberis
LOX-1 AAGGGGAAATCGCAAGTGCC . $70 .
LOX-2 ATATCTGATTGGGCCGTCTAA '
pLG-1 CATAACAATGAGAATCGC .
pLG-2 GCACCCTCGCGGGTTG 165 rRNA 1,100 L. garvieae

o Al 533t post-extension 1 0.2 3T . ol Heol wet SHAE Al g AdEE A8
X T S, iniae KCTC 3657, S. parauberis KCTC 3F3LAF Tu 5(2015)°] A|A$ PCR HHS o] &3}
3651, L. garvieae KCTC 3772E positive control = o subserotype la, Ib/1ce} serotype I 5 37}A]
AFE3FATH PCR AHES IXTAE bufferS A7 %%ﬂ?ﬂ o2 F& EA433 E}(Table 3). PCR ¥+
5 gSHo=E 1 1.5% agarose gel’doll A 7] £ 95Col| A 3E7} pre-denaturation 3 98°Coll A 10
FE& T UV AZ71E |83+ ultraviolet’doll A %7t denaturation, 55C ol 4] 3033} annealing, 72°C
HAEH e e A71E St o A 30Z7F extension®] ¥H-§-& 303] ¥hE & 72°C
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7} 927, S. parauberis7} 378dF2A] Ee] H]-&
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Table 3. Primer for analysis of S. parauberis serotypes (Tu et al., 2015)
Pri PCR ampli
E;?fr Sequences (5’ to 3') Target serotypes CSiZ:rr(lgpl)c on
For-1a ATTGTTAGTCATTCAGTTGT < boris subserotvoe 1 )13
Rev-1a AATTATAGTCAACAGTCCAG - paruveris subserotype - a
For-Ib/lc ATTTCTACCAGGTTACTTTG
: ) Tb/1
Rev-Ib/lc ACATCTCGAAACTTCATATT S paruberis subserotype 1 b/ 1 ¢ 303
For-II GAACTACTTAGGTTTAGCAT S por woell 13
Rev-II AACTTGTAAATAGGATTGCT - PATUDEris Serotype
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H] &0] 247} 56.9%<} 43.1%= FAE ] S. iniae7}
a5 =2 HEE oY, 2004130l = S. iniaest
S. parauberis ZYZ}Y 46.3%, 53.7%% ZALE o] 2.3
& S. parauberis7t 2w & &S Hol7] A%
skl o, 2005 o] FHE = S. parauberis®] -
o] F43] F713te] 201535 ] H = strep-
tococcusi= EF S. parauberis©|™ S. inige= wEl
HA &S Aog ZAEATE 2012199 7% 37K
o #54k g E o] Ay AE S, 2013
201432 SEE FF7F lo] 201219 F-E 2014
A Atolo] FFE A 4T e gl
2011 A7MA] A &H O 2 S, inige ¥8]&0] FAas)
A 20159
O] HEHE S mlae—v—ﬂ © 3L B S. parauberis
EUJ_ kAo s oH7} 7

3L 8. parauberis ¥&]B]-&o] F7}3k

EHTv: S. parauberisﬂ-

Qi’. g A °1°iTZ]-(Table 4 and Fig. 1).
2003 F-E] 2020 ARo]of] AFA A A FE
2 3787 F9] S. parauberisl] T3 A 44
I} A A S 2 subserotype [ b/ I ¢ 46.3%, subsero-
type | a 34.9%, serotypell 18.8% o2 FALE o]
subserotype I b/ I ¢7} ¢-A13HS & = AT A=
e ES B 200317 2004
Aol = serotype I 7F Z+2} 59.1%, 50.0%= 74 &
Sk, 2005 F-E 200913 Ale]oll= subserotype I b/

B2 serotype™

M 1 2 3 4 5 6 7

1,100bp
870bp
718bp

Fig. 1. Identification of streptococcus using multiplex
PCR. M, 100 bp DNA ladder marker; 1 and 2, isolates
identified as S. parauberis; 3 and 4, isolates identified
as S. iniae; 5, S. parauberis KCTC 3651 (718bp); 6,
S. iniae KCTC 3657 (870bp), 7, L. garvieae KCTC 3772
(1,100bp).
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Table 4. Identification result of streptococcus isolated
from flounder in Jeju between 2003 and 2020

Result of streptococcus

No. of identification
Years .

isolates No. of No. of

S. iniae S. parauberis

2003 51 29(56.9%) 22(43.1%)
2004 41 19(46.3%) 22(53.7%)
2005 47 14(29.8%) 33(70.2%)
2006 50 7(14%) 43(86%)
2007 46 7(15.2%) 39(84.8%)
2008 23 4(17.4%) 19(82.6%)
2009 14 2(14.3%) 12(85.7%)
2010 29 6(20.7%) 23(79.3%)
2011 31 3(9.7%) 28(90.3%)
2012 3 1(33.3%) 2(66.7%)
2013 -* - -
2014 - - -
2015 17 0(0%) 17(100%)
2016 1 0(0%) 1(100%)
2017 5 0(0%) 5(100%)
2018 17 0(0%) 17(100%)
2019 59 0(0%) 59(100%)
2020 36 0(0%) 36(100%)
Sum 470 92(19.6%) 378(80.4%)

"No streptococcus was collected

Lc7b 7Hd ko™ (A2 57.6%, 86.0%, 84.6%,
57.9%, 83.3%), 201013 FE o] Fol& 2015 & A
2] s}al= subserotype 1 a7t 71 =& vl &2
H Aok H(2018'dF-E 2020'd)0ll+= subserotype
[a7} 7h B2 °F 70% W& A sta glon
subserotype I b/ I ¢c7} <F 16~30%% =°|H, sero-
type [l & 20180l &= 2] = A] &3k} 20191d 74
2020139l Z+2t 3.4%8} 16.7% 2 =24 F71e=
73S B tH(Table 5 and Fig. 2).
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Table 5. PCR assay for differentiation of S. parauberis serotypes

Years No. of isolates identified as Detection of S. parauberis serotypes

S. parauberis Subserotype I a Subserotype I b/ I ¢ Serotype II
2003 22 6(27.3%) 3(13.6%) 13(59.1%)
2004 22 3(13.6%) 8(36.4%) 11(50%)
2005 33 0(0%) 19(57.6%) 14(42.4%)
2006 43 1(2.4%) 37(86.0%) 5(11.6%)
2007 39 0(0%) 33(84.6%) 6(15.4%)
2008 19 1(5.3%) 11(57.9%) 7(36.8%)
2009 12 1(8.3%) 10(83.3%) 1(8.3%)
2010 23 12(52.2%) 9(39.1%) 2(8.7%)
2011 28 19(67.9%) 7(25%) 2(7.1%)
2012 2 2(100%) 0(0%) 0(0%)
2013 =¥ - - -
2014 - - - -
2015 17 2(11.8%) 15(88.2%) 0(0%)
2016 1 1(100%) 0(0%) 0(0%)
2017 5 3(60%) 0(0%) 2(40%)
2018 17 12(70.6%) 5(29.4%) 0(0%)
2019 59 45(76.3%) 12(20.3%) 2(3.4%)
2020 36 24(66.6%) 6(16.7%) 6(16.7%)
Sum 378 132(34.9%) 175(46.3%) 71(18.8%)

"No streptococcus was collected
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