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Development of practical diagnostic techniques for
marine viral pathogens
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- Rapid and sensitive detection of iridovirus by loop-mediated isothermal amplification
(Hwang et al. 2015)

- Efficient detection of pathogen virus in san dabs, Paralichthys olivaceus using

loop-mediated isothermal amplification (Hwang et al. 2016)

- Detection of coat protein gene of nervous necrosis virus using loop-mediated

isothermal amplification (Hwang et al. 2016)
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1. SHHCIB{A S TR OEfo|0]

2. NNV, MABV, VHSV 3% RNA virus2l cDNA Z3117%

- 719 AA 607 S 20200 7Hestes WHge. gDNA AlA 42°C 2%, cDNA &

22743t 95°C 3822 Zls).

=0

2 A7gel siYyYA AP Boll S LAMP-PCR 712 71502 $4%

primer sequence
NNV-F3 AAAGCCTCGACTGTAACTGG
NNV-B3 TGTTTGCGGGCACATTG
NNV-FIP ACGGCCTGGGAGATTCTCGAGTTTGGACGTGGGACCAA
NNV-BIP CAACCATCGTCCCCGACCTCGTGTTTCAACAGCGTATCGC
MABV-F3 CGAACCCCCAGGACAAAG
MABV-B3 TGCGGATGGGAGGTCAAT
MABV-FIP | GGCTTGTCGAACCCTGTTGGTATGAACAACCAGCTAGTCACC
MABV-BIP | TGGAGGACGAGACCCCACAAGTGCAATTGCAGCTGTGC
VHSV-F3 AAGCCGGAATCCTTATGCC
VHSV-B3 TGCGAGCTTTCTGATGGC
VHSV-FIP GAACACGTCATCAGGGCCCCAACTGGCCCAGACTGTCAA
VHSV-B3 CAAGAAGCTTGGGGAGCTGGCGCTTTGTCGGCGGTGAAG
RSIV-F3 CGACAATGCCGTGACCTAC
RSIV-B3 GCGAATGTAGCTGTTCTCCT
RSIV-FIP GCCGAAATTAGCATGGCCAGTCAGACCGTGCGTAGTTCCTG
RSIV-BIP TTAGTGTGACTGTGGCAAGGGGGACGTGATGGAGGGGATCT

15%, RTase

# 1. LAMP PCR zZz2}o|y E7|M&E

ALPAY|

gok

Components volume /reaction
gDNA Wipeout Buffer, x7 2 ul
Template RNA, up to 1 ug* variable
RNase-free water variable
Total reaction volume 14 qul

B 2. gDNA AAH =4
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Components volume /reaction
Reverse Transcriptasex ! ul
(Reverse-transcription master mix) .
RT Buffer, x5 4 yl
RT Primer Mix' 1 nl
Template RNA
entire genomic DNA elimination 14 ul
reaction (step 3)
Total reaction volume 20 ul
H 3. Reverse Transcription &4
- LAMP-PCR &385& ofgfje} #& 27 o2 LAMP-PCR X8, PCR £ZAME2S 1% Agarose
gel o] A7]g-&sto] &gt
Components volume /reaction
BST polymerase 1 ul
BST Buffer, x10 2 ul
LAMP primer Mix* 4yl
10mM dNTP 0.5 ul
Template (cDNA or positive control) 2 ul
Sterile D.W 10.5 ul
Total reaction volume 20 ul
B 4. LAMP-PCR &=3%tF &A
Real-time LAMP PCR condition
Temp. time Cycles step
62°C Imin 1 BST polymerase activation
62°C 80minc 1 LAMP PCR ¥h&
80°C bmin optional BST polymerase inactivation
4°C infinite Sample X3
B 5. LAMP-PCR =71
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VHSV

MABY

NNV

H%= Al 1% Agarose gel

718

O 8. LAMP PCR & A
3. MEOI AMBEIE B Y
- Real-time LAMP PCR H®S wQlst7] s dIF A]lekS SYTO-9°o= %o%}‘-
LAMP-PCRE o] gslol Z25l Abge] g Al1de Bakelr] 9fs) SYTO-9 Alere H7fe
of UV iz 2 Skl
NNV + - + =
YT0-9 - - + +# SYTO-9 - - + +
¥ o2 RSIV + - + -

VHSV +

2y A5

O o

a2 9. LAMP PCR AtZ SYTO-9 &

s Al &
Real-time LAMP PC

1_%01 Real-time
OE Al /\]7]-

=7}, SYTO-9

dtes3okzo] dNTP 4
machine © 2 Real-time LAMP PCR 333t

Aol ZRES el
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Components Volume /reaction
BST polymerase 1 ul
BST Buffer, x10 2.5 ul
NNV LAMP primer Mix* 5ul
10mM dNTP 3.5 ul
0.5mM SYTO-9 0.2 ul
Template
. 2 ul
(cDNA or positive control)
Sterile D.W 10.8 ul
Total reaction volume 25 ul
# 6. Real-time LAMP PCR x4
Real-time LAMP PCR condition
Temp. time Cycles step
63°C Imin 1 BST polymerase activation
63°C 80sec 45 Fluorescence detection
63°C 4bsec 1

B 7. Real-time LAMP PCR =4

1. Real-time LAMP PCR kit 2. Real-time LAMP PCR kit
Nervous necrosis virus (NNV) Marine birnavirus (MABV)

3. Real-time LAMP PCR kit
Viral hemorrhagic septicemia virus (VHSV)

4. Real-time LAMP PCR kit
Red seabream iridovirus (RISV)

T2 10. A|At=El Real-time LAMP PCR ZIch

e ARE 4%
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. BMTY OI/]E ©|8-Z Real-time LAMP PCR EFIE BHIAE

F ZAS AATAR P BFY YR UAAREL ol §3to @Astal

Real-time LAMP PCRO] @4 A& 7b54e sins] 9s) 8%, 104 59 AN ozs

o] g3l UHS AW

89 muj2et 6ule], 22 30k, A zurem optul, & 2§, g £AOR Beste AR
AW, 2B 132 Aokl MHAL, 462 Folols AH .

109 &S 50ke), =g 3ok, PHE 30t optul, 5 2%, A AAOE Lejstel A
B2 AW AE 1422 HololL, 352 X|ojA S

S—— 1 ]
i insas: f ChahlTs n_g'.rlm

T2 11, 20169 8Y COFAl o]2 M=
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- Z+7+9] sampleof tfjsto] Real-time LAMP PCR A& 78] & 4 ¥, B9 ¥a 1}rof
A 5F

NP 1234567 829101 NP 123 45¢678091w01MNP 12345467 891011

(e AW A S AT AT A - ‘/\-/.

of7}a|

528 3
I 13, 20161 84 Al olF RSIV A4 ZAut
L i3 S 3 2 PR L EE SRS S 2 E o %o B OB +
NESP §1°%2 %3 4 15-]6/ 7- 8 19.10 11 PR §2 '3 'R 5 61 ES 8 9710 11

N'P 1 2 3 45 6 7 8 91011

MU/ VUL B M L L A AV AVEVAVIVAV AL LWL
l - \ v —~ N -

S - e B e B B e B B e .

o7t g 3

a2 14, 20169 89 FA] o] & VNNV 24 Azt
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NP 1 2 3 4567 8 91011 NP1l 2 3 456 7 8 9101 B GBI P28 i3 P44 S5 N6l BT 81 91011

A IRV IVEWL W] WIS \-'\/\/v\/\/V\J\/\J\J\)\‘ WA R WL LW WL WA YiWL WL W

oln -

Of71aj s =

:,‘Elfl] 15. 20].6]'5_ 8% OO]:/\_I] 01_1?.'_ MABV _E‘}i! 755,’}

8% RSV A Aok AAE G2A ojolel 5 2q0 2
A AEEA L, AololE RN L o] L] ore
Al RSIVZF &=

- 8% VNNV Alth 23} opytulolls A& g, 5 2% Aold e dEsg v
Qo]

—

- 838 MABV At Ay 2= A0 4gEo] AL, 5 I=, oo, B o= =2

- 8% AolR ATk A 339 Y PN
I ttgo 2 RSIV, VNNV £o02 HEEQS.

- olzWe uwaluy FA| Y gL uol2lArt YUY, TheoR £ujEeel
JOgol 0SB AL s WU vlol2 A 3F D50 FPE oA ¢
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109 RSIV A1 2% optulet AolA £ AAES UL, 5 2L ZAolo)]
ol A we 2egels.

104 VNNV %l g

104 MABV

A
5 = UAE

a

rlr
ol
=

rlo

o 2 7 xR0l uaY 2AES B,

O A optulo] Zegel 5 289 6u), Ao 3uhE ke xAo] v} Y5
2 Bgs.

109 Aol AT Zu 350 S WUA vlol2lA F MABVIF 7bY wol HEHUL 1
3oz VNNV, RSIV 02 AEE LS.

ojFEH=E HlwslEH Frsof 7P W2 viol2fArt o] QIlal JdojH Tt X]oje] HHE0]
Ao

8%, 109 eiglol MABVZH 71 ol Zredslo] 919l
1049 VNNV Aot Ayt 4 x|2do] &=A 227t no template controldt positive
control{te] Cqgl Apo]7} A9] gl o2 Ho} VNNV AIH g& AjFAo] Hash

3% A|22 o] 83 UkE AlSlo|A RSIVQ} MABVO] Real-time LAMP PCR #AA L 7}
2 Flolglg.
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Ml 2 & scFv TIE! SIGHIOIFA MEFIE AINE MK

—

Coating with the 2% antigen in

MErEl phage display scFvE ©|82F TIEFE AIME NI
- NYHEA AFAILES Foll ALE violg{Ao] SojAoz AYUshH= Phage display scFvE
ol gste] ELSIA kit ARS 918 219l AL 2ASIAS
- ELISA kit =2 &8 ZF a8 2]5] RSIV £0| phage £o|A]= D2 phageES, NNV E0°] phage
FolAl: G7 phages ol &sto] ELISA £71 £ 2a35t91 8
Blucking w“shing

Antigen coating Washing
Washing 2 times with
TBS—T(0.1% Tween 20 in TBS)

»

cdrbonadte coating buffer

=

Add blocking buffer
(5% Skim milk in TBS-T)

»

Washing 2 times with
TBS-T(0.1% Tween 20 in TBS)

Add 1 % phage—scFv (virus

4T avernight (or RT 3 h) RT2h
Primary antibody Washing Secondary antibody Washing
Add 0.1% Anli-M13 Ab (HRP) ‘ Washing & fimes with

Washing 4 times with
TBS-T(0.1% Tween 20 in TBS)

=

specific) in blocking buffer

in blocking buffer
37T 1h30 min

TBS-T(0.1% Tween 20 in TBS)

RT2h
Detection Analysis
Add the TMB solution ’ eter the Stonanklmon & Detection
PR Read the 0.D. at 405 nm Anti body
Phage-
scFv
Antigen Blocking E

| & | & | =% |

a2 21. Phage scFvE o]l &

st Antigen ELISA TAI &
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2. scFv ELISA TEFIE AMLE 2F

1. scFv ELISA kit

Nervous necrosis virus (NNV) 2 mcky EEISIKTL

Red seabream iridovirus (RSIV)

faal B e ELIEA

a2 22, A& scFv ELISA XIH7|E AJAHE 2%
AlAS B8l &= phage display scFvE o] &8st ELISA kit A =z 822 ofdfjet &

¢ olf 2AS AMUAZ dof APY YAt YRAPLS o] Bsto] P,
Algtst sample2 3 E PRO-PREP™ Protein Extraction Solution(iNtRON)& ©0]835}o

ol
THeiA e carbonate coating buffero] 50:1 H]&2 3]A5ta]  96-well
immunoplateo]] 100 ul A @ojzxil 4°ColA overnight ¥H-2-

¢ E0lE9 W3S #H & PBS/Tween-20(0.1%) = 2 =2

e 5% Skim milk/PBST 200 pl2 A7}sto] 37°Col|Al 2417t =0t blocking

o] EQ] &MS ¥ & PBS/Tween-20(0.1%) 2 7} Z20|EE 22] washingd}.

4hst Phage display scFvE ZF well & 100 pl A A7IA|AH & S 37°CollA] 2A]7F =9oF
o217,

O|EE 23] washingdt.

rTorx

e PBS/Tween-20(0.1%) = 7} Z2f|o]EE 43] washingd!.

* Anti-M13 antibody(HRP conjugate)S 5% Skim milk/PBST £0Hof 1:10000.2 3]Ast H
75 well & 100 pl 2 F7F A[A & & 37°CoflA 1AIRF 307 59F ¥HEAIZ.

. PBS/Tween 20(0.1%)=2 72+ Z2|o|EES 43] washingd!.

e HRP 9 7]A &oHo] TMB (3,3',5,5'-tetramethylbenzidine)S 100 ul A7} A|74 HAHS

5t

o -

i

ro

e ST 405 nmol|A] EQI5to] negative controly} H]w EA]
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OD 405 nm

0.254

0.204

0.154

0.104

0.054

Negative control
EZ3 Fish sample 1
E3 Fish sample 2

<RSIV ELISA 2>

OD 405 nm

0.8+
0.6 I

e —— I
0.4+ e

e ——

—

—

0.2 —

—

o

0.0 £ ;

Negative control
€33 Fish sample 1
BE3 Fish sample 2

<NNV

ELISA 4 ¥>

= 23. ELISA At

3. HI9[®{2 E°| Phage display scFv kitE ©|-8&! HIo[®{A TIE!
- A2 Phage display scFv kite] @R 71535 =RAsHE7] #fall vioj=]s o] o s
£ YA olF AlR2RE vlolga AT g%% S3YSEAAF 5HES
- Holela gdo] oEs Roee 6nte], &= 3uke], FA| 20t2) A7) vlE, & 25, A
FRORVE APS AL
3 2%
z38% 1 =972 2HE%R3 xv g4 =225 =9E%6
He 5 24 2| o 5 2% el 3 Fes ¥ T =% % 2% 7
2% Gk
&1 B2 B3 A7 1 A 2
sgl, 5 28, @ e, 3 s 2% 3 ogl, 5 2% % o5 %
8. AYo] AtgH ofFat £7)
- Z47ko] Algo] thato] ELISA A@g AaY & & Boda vhro] $43
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4. scFv Rapid kit MIZ%
- RSIVe} NNV A

+ RSIVS} NNV o A 5 BCAYHL Agstel A%, A71955t0] bandg 2l

kDa M RSIV1 RSIV2 RSIV3 MMV HNMNV2 L LE]
100=
T = -
50~ = e
40—~ . =y b T
30--{ .. <5 -
. -
e
20—~ by
-

I3 26. RSIVQ} NNVe] AA| ZAxt

- Lateral-flow immunochromatographic assay ®4l2] Rapid test 21}

» RSIV test ZRSIV ol tislA] positive Z}7h 113 negative control % NNVo o
4= negative A7}t ld.
« NNV test 23t NNV o]l oAl positive A7} Lhe31 RSIV, negative controlof thaj

2% negative Zx}7F &9l=l.

RSIV Rapid Test NNV Ra

pid Test

= 27. RSIVe} NNV tist Rapid test 2}
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- Lateral-flow immunochromatographic assay 7]|8F Rapid kit A&+

= 28. RSIV @ NNV scFv Rapid kit

- AET
Components provided | volume (96 reaction)
scFv buffer 0.5 ml x 10
Rapid test strip 100 el
Bl w: RT
% 8. scFv Rapid kit A&

- Rapid kit 223 &

- olz &7 0.05 g% Aohd & AA elEst Qe Buo] Y A AlojE & 2 At stet

o
K 8
of AAl A4 FHYoll £45t 208 & 2as T_ﬁ%*
« 57d(Negative): FAHI(T)oll= Mm7t YEfA] ofal, HiEA(C)ofleh M S Hols F& &

oz E]—K‘] T‘)‘]-.
- 9P(Positive): ZAMY U ChAM REAA Mzl Uekd A9 FHoR WAL,
o ZjA@(Invalid): AARAEE giaA 2= Mojs GeptR] o
Alorel B0l 2R 912 FHsAol ooz MAAS AR
¢ Oy At 2087 WA o, R WS W] 9stel 258 Au olpo

Aae A A2 WA L

ox,
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o = 0
R E:S FAE Wg 28 HHAS)EE
%e17]4 28 SPEC(Y R/
AY7E AAE A Bt YA L AgAE A5
712 AG71E AAE HA 2 A 5ot YA L AR 7
(FAH 24)+ AD71EQ AA HEFE AA < 1x10° copies | copy 4 H|a
AT7|E9] u|Eo| utg A|A FgAoE | dEEAEs
XAYFES o] &5t AL A TE 3AIZE olu A AE
7]%0] F ()« (587 10* 20179 &}5t7])
725 AMEEA) | HNI7IE R 80N, HAT|E R F 015 5%
£38)() w%a%% (271)
. -
- 2871 715(11?;;1;”;% gt
A ZAAHA) sligurola A 62
71 &7 /N3 sfigarolei A 2%

M2 eITTIC] LN/ HAI /AN
1 SYTO-9& °I82! Real-tim

2A ol East 7IE9 PCR Yite o

i

- Slgstolei ek WA BT e PRI L RN DYHBHE O] 945 LAMP

PCRYS o]l atAo|A =F

|1

- sxle, ol& A@olx ALg= SYBRO] Real-time PCREVES Wolstol 4% Sold 2 wzte
ol ARFS 7 b0l ) ThEo] J1E AFYHS AN,

- 2 AFATAONA AAFSE AT E A|AFE2 SYBRO| TS H St MAZF RUYE[Ho] Ths
St SYTO-9& o] 85to] Real-time LAMP PCRH-& A 835

1T o oa-

2. scFv TIEF M| IR ALY R PRGN BFETIM AIYS

- RSIV 9 NNV Eo|&9l scFv aA] S8A} &8s 2 o2 £

A% YA WMo FIT 4 Uk oA URAL.
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Abstract — In fus study, seawater samples were collected from
Gossong Bay, Kores m March 2014 and vial populanon: were
exanmined by metagencames assembly. Ennchment of manmes il
particles wuing Fell, followed by next-generanon sequencing
produced mumeros sequences. Dy move assembly and BLAST
search showed that mest of the obimmed contes were unknown
saquences and only 0.74% of sequences were assooiated with
known vimses. As a result, 138 viuses. inclading bacteriophages
(87%), voruses mfechng alzae and others (13%0) were 1dentified.
The wdenhfied 1 38 vuuses were drinded mte 11 crders, 14 fanubes,
34 genera, and 133 spectes. The dommnantviuses were Pelogibacrsr
phage HTVCOLOP and Roseobactsr phage SI01. The vimses
mfecting alzae mehiding the Osfreococens species, sccounted for
5 S%oftotal identfied vimises. Inaddition. we 1dentified pathozeme
herpes voses mfecting fishes and sant vimses mfecans parasite
acanthamoeba spemes. Thes = a2 comprehensve study to reveal the
vzl populations m the Goseong Bay usng memgencmmes. The
mformation assoctated with the marine vira] commmmty m Gossong
Bay. Korea will be usefial for comparztive anabymis m other marine
varal commmm e

Key words —manne vous. vosl taxononry, metzgemomics.
Goseong Bay

1. Infroduction

Vimses are abundantly present m most emvronments, from
the deep sea to the atmosphere. A previous study reported that a
roulliliter of segwater contams appronamatehy 107 vinses (Bergh et
al 1989), while a gram of sofl or sediment contains 107 vimses
{(Dancvaro et al. 20301). In the ocean. the most ahundant

*Comespondine auther. E-mail; fklee@loostac kr

biological entities are viruses. Although vimuses account for
approxumately 5% of the total biomass m the ocean the
atundance of vimses comprises approximately 94% oftotal
mcieic-acid-contaming particles (Surtle 2007). Therefore,
marine vimses are regarded as major pathogens that mfect
large numbers of organisms and cause mass mortal viral
dizeazes i the oceans (Harvell et al. 1999,

Previcushy. researchers have used electron and flnorescence
microscopy to observe viral particles directly (Wommack
and Colwell 2004). In general, manne virmses are not easily
cultivated and are composed of small genomes with low
nucleic acid content (Ng et al. 2009). Unlike other microbial
organisms, there is no single gene commoanly present mn all
viral genomes. which is one of the main obstacles facing
marine viral ecolezy. However, the rapid development of
metagenonucs-associated technolosies has facilitated the
discovery of marine viral commmmities in manme ecosystems
(Angly etal 2006; Bench etal. 2007; Breitbart et al. 2002).
Pecently, many stdies performed m Asia have utilized
metagenomics. mehidmg South Korea (Kang etal 2013; Kim
and Bae W11; Kimetal 2013). Forviral metagenomics, macleic
acids are directly extracted from the viral particle-ennched
emvironmental samples and subjected to next-generation
sequencing, whichleads to the generation of mmmesous sequences
followed by bicinformatic analyses (Knstensen etal. 2010).
One of the difficulhes associated with nosrme viral metapenomics
15 the enmchment of viral particles from environmental sanmples.
The FFF. (flocculation. filtration. and re-suspension) method
using FeCly, which can concentrate large volumes of seawater
without expensive equipmeent (John et al 2011, 15 frequently

4 Springer
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Abstract

Viruses are the most abundant biclogical entities in the cceans, and account for a significant
amount of the genetic diversity of marine ecosystemns. However, thene is little detailed
informaticn about the bicdiversity of viruses in manne emironments. Rapid advances in
metagenomics have enabled the identification of previously unknown manne viruses. We
perdormed metagencmic profiling of seawater samples collected at 6 sitesin Goseong Bay
(South Sea, Konea) during the spring, summer, autumn, and winter of 2014, The results indi-
cated the presance of highly diverse virus communities. The DNA librafes from samples
collected during four seasons were segquenced using llumina HiSeg 2000. The number of
viral reads was 136 850 durng March, 70,651 during June, 86,165 during Saptamber,

and 111,778 during December. Species identification indicated that Pelagibacter phage
HTVCO1OP, Ostreococcus lucimarinus OIVS and OV, and Roseobactar phage 5101 were
thie most common species in allsamples. For viruses with atleast 10 reads, them were 204
species during March, 188 during June, 170 durng September, and 173 during Decamber.
Analysis of virus famdies indicated that the Myowindas was the most common during all four
seasons, and viruses in the Polyomavindagwere only presant during March. Viruses in the
Iidmiridag were only present during three seasons. Additionally, viruses inthe /ridoviidae,
Hemeasviridae, and Poxviridas, which may affect fish and marine animals, appeared during
different seasons. These results suggest that seasonal changes in temperature contribute
to the dynamic structure of the virl commaunity in the study area The information presented
here will be useful for comparative analyses with other marine viral communities.

Introduction

Orveer the past two decades, studies of marine viruses with electron and fluorescence micros-
copy have revealed an unexpected abundance of virus particles, at 10° tot0” partides per mL of
seawater [1, 2] Thus, viruses are the most abundant micobes in the sea, and most likely in the
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Real-time LAMP PCR Kkit
Marine Birnavirus (MABV)

Ordering information

Protocol
c AT L volume (100 ] )
DEpIRENLS prayice reaction) 1. Thaw template RN A on ice. Thaw gDNA Wipeout
Positive control 50 ul BL}.ffer. Reverse Transcriptase, RT Buffer. RT Pri_m_er
DNA W T Bufh - Mix. and Rnase-free water at room temperature. Mix
gL A Wipeott Butler. 200 ul each solution by flicking the tubes. Centrifuge briefly to
R Txx = collect residual liquid from the sides of the tubes, and
everse Transcriptase ik -
(Reverse-transcription 100 ul RS
master mix) 2. Preare the genomc DNA elimination reaction on ice
RT Buffer. x5 400 pl according to table 1.
BT Py Mo 100 ul Tabel 1. gDNA elimination reaction components
BST polymerase 100 ul Components volume /reaction
ST Bufer, xl-'D 250 ul gDNA Wipeout Buffer, x7 2 ul
JAOBY Lrﬁ\: F-prmer 400 ul Template RNA upto 1 ng* variable
10mM dNTP 350 ul RNase-free water variable
05mM SYTO9 20 ul Total reaction volume 14 ul
— *This amount corresponds to the entire amount of RNA
PCR Enh: L x10 ) 3 ;
(o 1;'1;?:;. * 250 ul present. including any rRNA. mRNA_ viral RNA. and
R.N'ISE]’]— Fo—— = carrier EINA present. and regardless of the primer used
—= - 19 anl 22 or cDNA analysed.
Sterile D'W 19 mlx2

3. Incubate for 2mun at 42 . then place immediately on
ice.
Note : Do not incubate at 42T for longer than 10min.

Store at -20T

Notes before starting

7  Dissolve any precipitates in gDINA Wipeout Bufer by : :
3 : : Table 2. Mix and then keep on 1ce. The reverse-
bortexing. If necessary. briefly incubate at 37°C until i : :
A sl transcription master mix contains all components
precpriase g required for first-strand cDNA synthesis except

#  REnase inhibitor and dNTPs are already included in the template RINA.
kit components. Do not add additional Rnase inhibitor Note - If using >1ug RNA_ scale up the reaction linearly
or dNTPs.

#  Separate denaturation and annealing steps are not Tabel 2. Reverse-transcription reaction components
necessary before starting the reverse-transcription Components volume /reaction
feaction Reverse Transcriptase™®

#  After reverse transcription. the reaction must be (Reverse-trans;nphon 1ul
inactivated by incubation at 95°C for 3min master mix) +7

RT Buffer. x5 4ul

> BST_POI}'nlemse does not exhibit 3'—5" exonuclease RT Primer Mix+ 1ul
actty. Template ENA it e

# BST polymerase cannot be used for thermal cycle entire genomic DNA !-lste'p 5)
sequencing orf PCR elimination reaction {step 3)

. . Total reacti rol 2

#  Approxumate fluorescence excitation/emission et sodiinashoirenib i ind 20.ul

MAX1ma :
Excitation : 435nm., Emission : 498nm

4. Prepare the Reverse Transcriptase on ice according to

*Also contains RNase inhibitor.

Includes Mg2+ and dNTPs.

www.seoulin.co kr

Real time LAMP PCR kit
Marine Birnavirus (MABV)
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? For conventence, premix RT Primer Mix and 5x RT
Buffer in a 1:4 ratio 1if RT Primer Mix will be used
routinely for reverse transcription. This premix is stable
when stored at 20T Use 5 ul of the prenux per 20ul
reaction.

5. Add template RNA from step 3 (14 pl) to each tube
contamning reverse transcription master nux, Mix and
then store on ice

6. Incubate for 15 mmat427C.

7. Incubate for 3 min at 95T to inactivate Reverse
Transcriptase.

8. Prepare Real-time LAMP reaction on ice according To
table 3.

Tabel 3. Real-timne LAMP reaction components

Components volume /Teaction
BST polymerase 1ul
BST Buffer. x10 25 ul
MABV LAMP primer Mix 4l
10mM dNTP 35ul
0.5mM SYTO-9 02 ul
PCR Enhancer. x10 15
: 25ul
{optional) i
Template (cDNA or positive 5 ul
control) 3
Sterile DWW Upto 25 ul
Total reaction volume 23 ul
*final concentration is 1.6 pM of FIP/BIP and 0.4 pM of

Fi/B3

9. Transfer 25 ul of the complete Real-time LAMP
reaction mix into each PCR tubes or well plate

10. Cap the tubes or seal the plate with the appropriate
cover. Centrifuge briefly.

11. Load the tubes or plate mto the mstrument than run
according to Table 4.

Tabel 4. Cycling instruction

Real-time LAMP PCR condition
Temp. fime Crveles step
63T \mis ] BST p?ljmernse
activation

fluorescence

637 80sec 43 Excitation : 455nm

Emiszion:498nm

63T 43zec 1

20T Smin opticnal = po_l}memse
mactivation

Technical Support

If the troubleshooting guide does not solve the difficulty you
are experiencing, please contact Technical Support with
details of reaction setup. cycling conditions and relevant date.

SeoulLin Bioscience Institute B1 #A Korea Bio Park, 700,
Daewangpangyo-ro, Bundang-gu. Seongnam-si, Gyeonggi-do,
Republic of Korea

E-mail : sli@seoulin.cokr
Website : www. seoulin.co.kr
Tel. 82-31-628-3000

Fax. §2-31-628-3100

www.seoulin.co kr

Real time LAMP PCR kit
Marine Bimnavirus (MABYV)
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Real-time LAMP PCR kit

Nervous necrosis virus (NNV)

Ordering information

: ooy volume (100
Components provided remction)
Positive control 50 ul
gDNA Wipeout Buffer. 200 ul
x7
Reverse Transcriptase
(Reverse-transcription 100 ul
master mix)
RT Buffer. x5 400 pl
RT Prumer Mix 100 ul
BST polymerase 100 ul
BST Buffer, x10 250 ul
NNV LAMP primer Mix 400 ul
10mM dNTP 350 ul
0.5mM SYTO-9 20 ul
PCR Enl;ancer. x10 250 ul
{optional)
RMNase-free water 19 mix?
Sterile D'W 19 mlx?

Store at -20C

Notes before starting

~

Protocol

Thaw template RNA on ice. Thaw gDNA Wipeout
Buffer. Reverse Transcriptase. RT Buffer. RT Primer
Mix, and Rnase-free water at room temperature. Mix
each solution by flicking the tubes. Centrifuge briefly to
collect residual liquid from the sides of the tubes, and
then keep on ice.

Preare the genomic DNA elimination reaction on ice
according to table 1.

Tabel 1. gDNA elimination reaction components

Components volume /reaction
gDV A Wipeout Buffer, x7 2 ul
Template RNA upto 1 ug* variable
RNase-free water variable
Total reaction volume 14 ul

*This amount corresponds to the entire amount of RINA
present, including any tRNA, mRNA_ viral RNA, and
carrier RINA present. and regardless of the primer used
or cDNA analysed.

Incubate for 2min at 42 T_ then place immediately on
ice.

Note : Do not mcubate at 42 T for longer than 10min.

Prepare the Reverse Transcriptase on ice according to

D1ssoij'e ALy pl’EClpltﬂ-TEG n gDN'K Wipeout Bufer b?' Table 2. Mix and then keep on ice. The reverse-
bortexing. If necessary. briefly ncubate at 37 T uanl transcription master mix contains all components
the precipitates dissolve. required for first-strand cDNA synthesis except

#»  Rnase inhibitor and dNTPs are already included in the t’{mpl:“e RNJL i
kit components. Do not add additional Rnase inhibitor Note : If using ~1ug RNA. scale up the reaction linearly
or dNTPs.

» Separate denaturation and annealing steps are not Tabel 2. Reverse-transcription reaction components
necessary before starting the reverse-transcription Components volume /reaction
reaction. Reverse Transcriptase™®

¥ After reverse transcription, the reaction must be (Reverse-trar;;;jxq;phcn L b
inactivated by incubation at 95C for 3nu T
inactivated by incubation a or 3min. T Butier T i

# BST Polymerase does not exhibit 3'—5" exonuclease RT Primer Mix® 1l
activity. N/

o Template RNA, 14 pl (added at
#  BST polymerase cannot be used for thermal cycle _ entire genomic DNA step 5)
sequencing or PCR elimination reaction (step 3)
) Total reaction volume 20 ul
b iﬁ;}tﬁmt& fluorescence excitation/enussion PR R e T
: T 3 g
Excitation : 435nm. Emission : 495nm Mncludes M2+ and dNTPs.
www.seoulin.co.kr
Real time LAMP PCR kit

Nervous necrosis virus (NNV)
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? For conventence, premix RT Primer Mix and 5x RT
Buffer in a 1:4 ratio 1f RT Primer Mix will be used
routinely for reverse transcription. This premix is stable
when stored at -20 T Use 5 ul of the prenux per 20ul
reaction.

5. Add template RNA from step 3 (14 ul) to each tube
contaming reverse transcription master nux. Mix and
then store on ice

6. Incubate for 15 min at42C.

7. Incubate for 3 mun at 95C to inactivate Reverse
Transcriptase.

8. Prepare Real-time LAMP reaction on ice according To
table 3.

Tabel 3. Real-time LAMP reaction components
Components

volume /Teaction

BST polymerase 1ul
BST Buffer, x10 2.5 ul
NNV LAMP primer Mix* 5ul
10mM dNTP 35l
0.5mM SYTO-9 0.2 ul
PCR Enhancer, x10 754l
(optional) =
Template (cDNA or positive 5 ul
control) =
Sterile D.W Upto 25 pl
Total reaction volume 25 ul
*final concentration 1s 1.6 pM of FIP/BIP and 0.4 pM of

Fi/B3

9 Transfer 25 ul of the complete Real-time TAMP
reaction mix into each PCR tubes or well plate

10. Cap the tubes or seal the plate with the appropriate
cover. Centrifuge briefly.

11. Load the tubes or plate mto the mstrument than run
according to Table 4.

Tabel 4. Cvcling instruction

Real-time LAMP PCR condition
Temp. time Cycles step
63 S i BST pglj;ﬁ:terase
activation
fluorescence
= Excitation :
63T 80sec 45 _
485nm
Emission:498nm
637 455ec 1
. . BST pol
80T Smin | optional PTG
mactivation

Technical Support

If the troubleshooting guide does not solve the difficulty vou
are experiencing. please contact Technical Support with
details of reaction setup. cycling conditions and relevant date.

SeouLin Bioscience Institute B1 #A_ Korea Bio Park. 700,
Daewangpangyo-ro. Bundang-gu, Seongnam-si. Gyeonggi-do,
Republic of Korea

E-mail : slbi@seoulin.co kr
Website : www. seoulin.co kr
Tel. 82-31-628-3000

Fax 82-31-628-3100

www.seoulin.co. kr

Real time LAMP PCR kit
Nervous necrosis virus (NNV)
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Real-time LAMP PCR kit Tabel 1. ]:zﬁ;;;n;z;:ﬂlP reacnoulcomponenﬁts
L = S : 3 volume /reaction
Red seabream iridovirus(RSIV) BST polvineiase 1l
Ordering information BST Buﬂ:ﬁ_' x10 - 2.5 ul
RSIV LAMP primer Mix* 5ul
i M dNT
Components provided ¥ nlume: 18y 10mM P 35ul
_ reaction) 0.5mM SYTO-9 0.2 ul
Paositive control 50 ul PCR Enhancer, x10 sl
BST polymerase 100 ul {optional) —=F
BST Buffer, x10 250 ul Template (cDNA or positive 2yl
RSIV LAMP primer ) control) -
Mix 20p Sterile D.W Up to 25 pl
10mM dNTP 350l Total reaction volume 25ul
0.5mM SYTO-3 20 *final concentration 15 1.6 pM of FIP/BIP and 0.4 pM of
PCR Enhancer. x10 - F3/B3
(optional) 250 .

Racs Foee - 5. Transfer 25 ul of the complete Real-time LAMP
BSE-ALCE Wer 1.9mlx2 reaction nux mfo each PCR tubes or well plate
Sterile D'W 1.9 mlx2 : 2

6. Cap the tubes or seal the plate with the appropriate

Store at -20C cover. Centrifuge briefly.

Notes before starting 7. Load the tubes or plate mto the instrument than run

o according to Table 4.
# BST Polymerase does not exhibit 3°—5" exonuclease

activity. Tabel 2. Cycling instruction
Real-time LAMP PCR condition

»  BST polymerase cannot be used for thermal cycle

sequencing or PCR Tep. tme Cueles
#  Approximate fluorescence excitation/emission 6T Yini 1 BST polymerase
mMaxima : : activation
Excitation : 435nm. Emission : 498nm fluorescence
63T S0sec 45 Excitation : 485nm
Emission:4%8nm
63T 43zec i
80T Smin optional Bt po_l}meq’ase
mactivabon

Protocal
Technical Support

1. Add template RNA from step 3 (14 ul) to each tube
contaming reverse transcription master nux, Mix and
then store on ice

If the troubleshooting guide does not solve the difficulty you
are experiencing. please contact Technical Support with
details of reaction setup. cycling conditions and relevant date.
2. Incubate for 15 minat 427T.
SeouLin Bioscience Institute B1 #A_ Korea Bio Park, 700,
3. Incubate for 3 min at 95T to inactivate Reverse Daewangpangyo-ro. Bundang-gu. Seongnam-si. Gyeonggi-do.
Transcriptase. Republic of Korea

4. Prepare Real-time LAMP reaction on ice according To

table 3. E-mail : slbi@seoulin.co kr

Website : www. seouln.co kr
Tel. 82-31-628-3000
Fax. 82-31-628-3100

www.seoulin.co kr

Real time LAMP PCR kit
Red seabream iridovirus (RSIV)
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Real-time LAMP PCR kit

Viral hemorrhagic septicemia virus (VHSYV)

Ordering information

Store at -20T

Notes before starting

B

Protocol
Components provided volume (100
reaction) 1. Thaw template RNA on ice. Thaw gDNA Wipeout
Positive control 50 ul Buffer. Reverse Transcriptase. RT Buffer, RT Primer
eDNA Wipeout Buffer Mix_ and Rnase-free water at room temperature. Mix
. %7 ) 200 pl each solution by flicking the tubes. Centrifuge briefly to
Reverse Transcriptase collect residual liquid from the sides of the tubes. and
(Reverse-transcription 100 ul then keep on ice.
master mix) 2. Preare the genomic DNA elimmation reaction on ice
RT Buffer. x5 400 pl according to table 1.
RT Primer Mix 100 pl
T . T Tabel 1. gDNA elimination reaction components
BST gig::;er::; o= "1 Components volume /reaction
VESVL AI\IP: - =l gDNA Wipeout Buffer. x7 2l
TH? - rimer
Mix L 400 pul Template RNA upto 1 ug* variable
10mM ANTP 350 ul ENase-free water variable
0.5mM SYTO-9 20 ul Total reaction volume 14 pl
PCR Enhancer. x10 ] *This amount corresponds to the entire amount of RINA
(optional) 250 ul present. including any rRNA. mRNA, viral RNA, and
RiNase free water 19 mlx? carrier EINA present. and regardless of the primer used
- : or cDNA analysed.
Sterile D.'W 1.9 mlx? :

3. Incubate for 2mun at 42 C. then place immediately on

ice.
Note : Do not incubate at 42T for longer than 10min.

4. Prepare the Reverse Transcriptase on ice according to

Dissolve any precipitates in gDNA Wipeout Bufer by : 1
bortexing. If necessary. briefly incubate at 37°C  until Table 2. Mux and then }:eep QLGe: The reverse-
the precipitates dissolve. franscription master mix contains all components
B _ ) required for first-strand cDNA synthesis except
7  Rnase mnhibitor and dNTPs are already included in the template RNA.
lat components. Do not add additional Rnase inhibitor Note : If using >1ug ENA_ scale up the reaction linearly
or dNTPs.
>  Separate denanuatioulﬂnd annealing steps AYC/ 0% Tabel 2. Reverse-transcription reaction components
necessary before starting the reverse-transcription Components il feactiod
reacu, Reverse Transcriptase™
¥  After reverse transcription, the reaction must be (Reverse-transcription 1ul
nactivated by incubation at 95T for 3nmun. master mix)
. RT Buffer. x5 4ul
¥ BST Polymerase does not exlubit 3'—35" exonuclease : —F
2 RT Primer Mix 1ul
activity. — :
Template RNA 14 ul (added 4t
#  BST polymerase cannot be used for thermal eycle entire genomic DNA H t{L S)E %
sequencing or PCR elimination reaction (step 3) i
»  Approximate fluorescence excitation/emission Total reaction volume 20ul
maxima : *Also contains RNase inhibitor.
Excitation : 435nm. Emission : 498nm TIncludes Mg2+ and dNTPs.

www.seoulin.co kr

Real time LAMP PCR kit
Viral hemorrhagic septicemia virus (VHSV)
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= For convenience, premix RT Primer Mix and 5x RT
Buffer in a 1-4 ratio if RT Primer Mix will be used
routinely for reverse transcription. This premix 1s stable
when stored at -20C . Use 5 ul of the premix per 20ul
reaction.

5. Add template RNA from step 3 (14 ul) to each tube
contaung reverse transcription master nux, Mix and
then store on ice

6. Incubate for 15 minat427C.

7. Incubate for 3 min at 95C to imactivate Reverse
Transcriptase.

8. Prepare Real-time LAMP reaction on ice according To
table 3.

Tabel 3. Real-time LAMP reaction components

Components volume /reaction
BST polymerase 1ul
BST Buffer, x10 25ul
VHSV LAMP prumer Mix* 4ul
10mM dNTP 35ul
0.5mM SYTO-9 0.2 ul
PCR Enhancer. x10 25yl
(optional) e
Template (cDNA or positive 5 ul
control) &
Sterile D.W Upto 25 ul
Total reaction volume 25 ul

=final concentration 15 1.6 pM of FIP/BIP and 0.4 pM of

F3i/B3

9. Transfer 25 ul of the complete Real-time LAMP
reaction mux into each PCR tubes or well plate

10. Cap the tubes or seal the plate with the appropriate
cover. Centrifuge briefly.

11. Load the tubes or plate into the mstrument than un
according to Table 4.

Tabel 4. Cvcling instruction
Real-time LAMP PCE condition

Temp. time Creles step
63T 1 min 1 BT oty
achivation

flucrescence

63T 8iisec 45 Excitation : 485nm

Emission:438nm

63T 43sec 1

20T Smin opticnal Bt pO.].}-'lIlE‘IIlSE
inactivation

Technical Support

If the troubleshooting guide does not solve the difficulty vou
are experiencing. please contact Technical Support with
details of reaction setup. cycling conditions and relevant date.

SeouLin Bioscience Institute B1 #A, Korea Bio Park, 700,
Daewangpangyo-ro. Bundang-gu. Seongnam-si. Gveonggi-do.
Republic of Korea

E-mail : slbi@seoulin.cokr
Website - www. seoulin co kr
Tel. 82-31-628-3000

Fax 82-31-628-3100

www.seoulin.co kr

Real time LAMP PCR kit
Viral hemorrhagic septicemia virus (VHSV)
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scFv ELISA kit Protocol

Nervous necrosis virus (NNV)

Ordering information

Components provided volume (96 reaction)
Carbonate coating buffer 20 ml
Washing Buffer 350ml
Blocking buffer 65ml
scFv-displayed phage 100 ul
Anti-M13 antibody 20 ul
(HRP)
TMB 15 ml
Stop solution 10 ml
96well Immuno plate lea
Store at 4C
Protocol

(1) Coat the wells of 96-well plate (SPL 96well Immuno
Plate) with the 2% protein extracted from fish in
carbonate coating buffer (pH 9.6). After that, cover
the plate with wet paper towel and incubate for 3h at
RT (or 4T overmight).

(2) Remove the coating solution and wash the plate
twice by filling the wells with 100 ul TBS-T (0.1%
Tween-20 m TBS*). The solutions or washes are
removed and the remaining drops of wells are
removed by patting the plate on a paper towel.

{3) Block the wells by adding 100 ul blocking buffer
(5% skim-milk/TBS-T). After that. cover the plate
with wet paper towel and incubate for 2 h at room
temperature.

{4} Wash the plate twice with 100 ul TBS-T. The
solutions or washes are removed and the remaiming
drops of wells are removed by patiing the plate on a
paper towel.

{5) Add 100 ul of RSIV specific scFv-expressing phage
diluted 1:100 1n blocking buffer. After that. cover

the plate with wet paper towel and incubate for 2 h at
room temperature.

{6) Remove the solution and wash the plate four times
by filling the wells with 100 ul TBS-T (0.1%
Tween-20 m TBS). The solutions or washes are

removed and the rematning drops of wells are
removed by patting the plate on a paper towel.

(7) Add 100 ul of Anti-M13 antibody (HEP) (sino
biological) diluted 1:1000 in blocking buffer to each
well. After that. cover the plate with wet paper towel
and incubate for 2 h at room temperature.

(8) Remove the solution and wash the plate four times
by filling the wells with 100 ul TBS-T (0.1%
Tween-20 1n TBS). The solutions or washes are
removed and the remaiming drops of wells are
removed by patting the plate on a paper towel.

(9) Add the 100ul of TMB solution to each well. Gently
mix and then protect from light to incubate for
15min at room temperature.

(10) Add the 50ul of stop solution (650 nm stop solution
for TMB substrate) to each well.

{11)Read the optical density (Q.D.} at 650 nm using a
microtiter plate reader.

Technical Support

If the troubleshooting guide does not solve the difficulty you
are experiencing, please contact Technical Support with
details of reaction setup. cycling conditions and relevant date.

Seoulin Bioscience Institute B1 #A. Korea Bio Park. 700,
Daewangpangyo-ro, Bundang-gu. Seongnam-si1, Gyveonggi-do.
Republic of Korea

E-mail : slbif@seoulin.co kr
Website : www. seoulin.co kr
Tel. 82-31-628-3000

Fax 82-31-628-3100
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scFv ELISA kit
Nervous necrosis virus (NNV)
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scFv ELISA kit Protocol
Red seabream iridovirus(RSIV)

Ordering information

Components provided volume (96 reaction)
Carbonate coating buffer 20 ml
Washing Buffer 350ml
Blocking buffer 65ml
scFv-displayed phage 100 ul
Ant1i-M13 antbody 20 ul
(HRP)
TMB 15 ml
Stop solution 10 ml
96well Immunc plate lea
Store at 4C
Protocol

(1) Coat the wells of 96-well plate (SPL 96well Immuno
Plate) with the 2% protein extracted from fish in
carbonate coating buffer (pH 9.6). After that, cover
the plate with wet paper towel and incubate for 3h at
RT (or 4T ovemnight).

{2) Remove the coating solution and wash the plate
twice by filling the wells with 100 ul TBS-T (0.1%
Tween-20 in TBS*). The solutions or washes are
removed and the remaining drops of wells are
removed by patting the plate on a paper towel.

{3) Block the wells by adding 100 ul blocking buffer
(5% skim-milk/TBS-T). After that. cover the plate
with wet paper towel and mcubate for 2 h at room
temperature.

{4) Wash the plate twice with 100 ul TBS-T. The
solutions or washes are removed and the remaining
drops of wells are removed by patting the plate on a
paper towel.

{5) Add 100 ul of RSIV specific scFv-expressing phage
diluted 1:100 m blocking buffer. After that, cover
the plate with wet paper towel and mncubate for 2 b at
Toom temperature.

{6) Remove the solution and wash the plate four times
by filling the wells with 100 ul TBS-T (0.1%

Tween-20 in TBS). The solutions or washes are
removed and the remaining drops of wells are
removed by pattmng the plate on a paper towel.

(7) Add 100 ul of Anti-M13 antibody (HRP) (sino
biological) diluted 1:1000 wmn blocking buffer to each
well. After that, cover the plate with wet paper towel
and incubate for 2 h at room temperature.

(8) Remove the solution and wash the plate four times
by filling the wells with 100 ul TBS-T (0.1%
Tween-20 i TBS). The solutions or washes are
removed and the remaming drops of wells are
removed by patting the plate on a paper towel.

(9) Add the 100ul of TMB solution to each well. Gently
mix and then protect from light to incubate for
15nmn at room temperature.

(10) Add the 50ul of stop solution (650 nm stop solution
for TMB substrate) to each well.

{11)Read the optical density (O.D ) at 650 nm using a
nucrotiter plate reader.

Technical Support

If the troubleshooting guide does not solve the difficulty you
are experiencing, please contact Technical Support with
details of reaction setup, cycling conditions and relevant date.

SeouLin Broscience Institute B1 #A. Korea Bio Park, 700,
Daewangpangyo-ro. Bundang-gu. Secngnam-s1, Gyeonggi-do,
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scFv ELISA kit
Red seabream iridovirus{RSIV)
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scFv kit Rapid Test Protocol
Red seabream iridovirus(RSIV)

Ordering information

Components provided
scFv Buffer
Rapid test strip

Store at RT

volume (100 reaction)
0.5mlx 100
100ea
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Technical Support

If the troubleshooting guide does not solve the difficulty yvou
are experiencing. please contact Technical Support with
details of reaction setup. cycling conditions and relevant date.

SeouLin Bioscience Institute B1 #A. Korea Bio Park. 700.
Daewangpangyo-ro. Bundang-gu, Seongnam-si. Gyeonggi-do.
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scFv Rapid Test kit
Red seabream iridovirus(RSIV)
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scFv kit Rapid Test Protocol

Nervous Necrosis Virus (NNV)

Ordering information

Components provided

volume (100 reaction)

scFv Buffer 0.5mlx 100

Rapid test strip 100ea

Store at RT
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Technical Support

If the troubleshooting guide does not solve the difficulty you
are experiencing, please contact Technical Support with
details of reaction setup. cycling conditions and relevant date.

SeouLin Bioscience Institute Bl #A. Korea Bio Park. 700.
Daewangpangyo-ro, Bundang-gu, Seongnam-si. Gyeonggi-do,
Republic of Korea

E-mail : slbi@seoulin.co.kr

Website : www. seoulin.co.kr
Tel. 82-
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scFv Rapid Test kit
Nervous Necrosis Virus (NNV)
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