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Abstract

Laem Singh virus (LSNV), was found and appeared to be a candidate for MSGS
shrimp. Currently, however, there is no any effécftive method to stop the widespread of
LSNV. Therefore, in the present study, it will be interesting to demonstrate whether .
dsRNA-LSNV can inhibit LSNV replication in prevention aspects in P. monodon. Double
stranded RNA-LSNV was produced by means of in VIJ"VO bacterial expression system,
This dsRNA, which. encodes for RdRp region (GenBank Accession No. DQ127905), was
used fo investigate the inhibitory effect using coinjection manner between dsRNA-LSNV
vs. crude extract LSNV from lymphoid organ into 500-700 mg healthy shrimp free of
LS8NV infection. The suppression result was compared with the control coinjection
groups of the crude extract LSNV vs. NaCl; and the crude e}xtract LSNV vs. dsGFP.
The primarily result exhibited that band intensity of PCR products from dsRNA-LSNV vs.
LSNV showed partial inhibition of LSNV replicgtic_)n compared with the virus group.
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1. In vivo stem pr?duction of dsRNAs

1.1 Cell culture and induction

Tuns@nunilléinga RNA snaguadlimumauded (dsRNA-LSNV) 3110 plasmids
pET17b-LSNV TIURIHEA RNA aug289 green fluorescent protein (dsRNA-GFP) e
\ilunga dsRNA  control 91 plasmids pET3a-GFP lau plasmids 132 shafuagi
Tawd E. coll snuWd HT115 (RNase 11l deficient E. coff strain) 1@z single colony 2189
wuefiSuan g HT115 fifl PET17b-LSNV %38 pET3a-GFP 11904 wanslnaImg
Boawad LB medium USmnm 5 ml A 100 pg/mi Ampicilin Uaz 12.5 ug/ml
Tetrachioride M@ M hludnedels 2XYT medium (Fadaw = 1:100) f
gonndl 37°C auldeh ODeoo Uyzanm 0.4-05 Infusrsazans IPTG anadudu 0.2
mM ﬂalummsmmmaa Wiansz ¢im7 expression a9 dsRNA TWiRuYSaunndn
mamnwLamwaaﬂa‘lﬂmmm11 37°C aWldeN ODag LTz0nTh 1 WhaTuaTY 4 Tal84
&7 %ommimmfﬁaﬂ@amiﬂwnﬂ 6000xg win 10 W1t mmmu 4°C Aauifiu peliet
qunm.qw -20°C aunineztd

1.2 Treat with RNase A

flagzinsa RNA mendinn (single-stranded RNA) USnmaufiiin loop 284
RNA mﬁﬁﬁ'ﬁaamiﬁﬂm athisadmiile RNA  waslsaslarddniy ioad
LL‘UﬂYILSElﬂLﬂ‘]Jl’!fﬂwﬂﬂﬂ’]Nﬁﬂ“ﬂ’]ﬂl%?{’ﬁawﬂ’lﬂ 0.1% SDS (fag1% 10D VaTas : 50 pl
189 0.1% SDS) 9ntiwit1 mixture luduwn 2w LwamlvﬁLﬂaﬁmmammﬂmmu@ﬂ
Aawfuansazatt 5x RNase A buffer enudaan1atdneiazais RNase A (1 pg/OD) ugn

vinfia aawnndl 37°C Wi 15 Wl

1.3 RNA isolation with TriReagent

KNAURS purify ®11Ua9 dsRNA ﬁ@i’aomiﬁﬁmﬁw TRIﬁOL reagent (Molecular.
Research Center) aunuzilugionsld Tntiwdasmudadias dsRNA Aldee
UV spectrophotometry ﬁaummqmmw —80°C ’amm’ﬁl::l’ﬁ ﬂﬂﬂ’\'i’}Lﬂi%ﬁQﬂLﬂ’\W‘ljad

dsRNA fildleamInasasaa RNase A ez RNase 11l digestion analysis



2. Experimental Plan
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Shrimp injection:

Injected into shrimp abdominal muscle (10 shrimp/group) = 30 pl

Group 1: inject NaC {negative control)

Group 2: inject Virus x10° + dsGFP (2.5 pg/1g shrimp)
Group 3: inject Virus x1 0o’ + dsLSNV (2.5 pg/1g shrimp)
Group 4: inject Virus x1 0° (positive contral)

Setting for RT reaction (10 ul)

PRT (6500 ng/pl)  0.25 ul incubate YOOC, 5 min
LSNV-R (10 uM)  0.25 il ;o
Sample RNA (2.5 ug) + ddH,0 = 5.05 yl on ice 5 min

l.

Add master mix

v

anﬁealing 2500
extension 4200

inactivate 7200

hold 20°C
Setting for PCR assay (25 pl)
Denature 94GC =5 min .
Denature 9400 = 30 ssc

Annealing 55°C =30 566 35 cycles
Extension 72°C = 50 sec
nactivate 72°C = 10 min

Hold 20°c w0

l

Collected gill

!

RNA isolation

l

RT-PCR analysis

= 5 min

= 15 min-




HaN1TNARNY
1, MR TIZRN AT HYEY dsRNA lagnminagausdie RNase A Uz RNase |l digestion
analysis ! ‘

Tunsnia RNA mﬂﬁ 284 dsRNA-LSNY 1151711 RdRp gene Uaz;dsRNA-GFP
Frenaila in vivo 18n13 expression lulasd £ coli maﬁ”uf HT115 WU dsRNA-LSNV
Qw1000 326 bp UAZWL dsRNA-GFP 9wia1lszums 400 bp dalfnusuawe
IwinuIATINIEY DNA (M) lunsaTasaunmnInDny dsRNAS Andald Tagd
dsRNAs 19iad28 RNase A flazdalannz RNA seiden uazaadaoiawlsd RNase il
ﬁﬁa:ﬁ'@mww: RNA é’mﬂ WU dsRNAs ﬁaawﬁﬂmmmgﬂﬁﬂ% RNase [Il 1o ueilal
nneialag RNase A (;sﬂﬁ 1) Uga9IN dsRNAs AnAalad ﬁ@gmmwﬁ{,ﬁmwaﬁ'«)zm‘lﬂ

dnwdallld

400 bp
300 bp

3@ MIATDFAUNUAIWYDY dsRNAs AHBATIEAT In vivo bacterlal expression WL
dsRNA-LSNV a31911/5370h 326 bp Ua2 dSRNA-GFP 9u1a 15201 400 bp UagHany
dndamanlal RNase A uas RNase Il

(M = 1 kb plus marker, U = dsRNAs ﬁ\lsjgﬂﬁﬂ, A = dsRNAs ﬁgnm”ﬂ@i’qmau'l‘ﬁﬁ RNase
A, I = dsRNAs ﬁgnéfm‘hmau‘leﬁﬁ RNase lll, dsLSNV = dsRNA-LSNV, dsGFP =
dsRNA-GFP)



2. Infectivity assay using crude extract of shrimp lymphoid organ-containing LSNV
. : LI P
luniimasas Infectivity  assay Wafnwvnanashinfldiazszoziimids
nandrazfiadaliis lasldfonadrume 5001700 mg fliendalads Lsnv unran an

5
= 15

Aade crude extract LSNV AiFnaunann lymphoid organ maqr}'m&iﬁ'uﬁﬁﬁy}ia%’ﬁﬁ Taglu
rm'rmaaaﬁa:uﬂdrjﬂqmﬁﬂtﬂu 4 Ny (n=10 shrimp/group)  a'la$mdh abdominal
muscle 18379838 virus titer 1wmdna g da 10°, 107, 107 mﬂfmﬁmj’mé’amﬂﬁ@‘h%’a
ATLLED 3 9%-(D3, n=5 shrimp/group) Uaz 5 3% (D5, n=5 shrimp/group) ﬂﬁﬁdumﬁaﬂﬁ'ﬁ
1NETA RNA Uazdtamednase RT-PCR Tauld duplex primers fisniwnsdalasa Lsnv
P18 859 bp Uas Actin VWA 550 bp Lﬂ%’ﬂmﬁﬂumamiﬁm%aﬁ'mj'amgm control fida
¢ NaCl uazdamzinadadidoanu

PINNANIINARD (gﬂﬁ 2) ludnadradandsdialodnsy 3 s (D3) wmwrj’aﬁﬁﬂ
Tasadanama 10° (vx10') wums@alsafinuny DNA 509 LSNV 910 859 bp 14

[

U0 N 2 @9 wazfalasmdiunny DNA 979091 $117u 2 64 uazlyifiuuoy DNA

o o A W a4 -1 -1 LY o a4
289 LSNV $1wan 1 a1 dquluiendadanlhdmmwa 107 (vx10") wasdsidadanlaia

|
28 10° (vx10") Tt HLOU DNA 289 LSNV tas whwideariudelundu control (Nact)y
dmitludadifmdsialatansy 5 4u (Ds) wudﬁaﬁﬁm‘b%’aﬁqwmrﬂ 10°
WUNTIAA 1155 LSNV 1uinn DNA 284 LSNV 131a 859 bp FUaInUaswIaIn $9u7t
2 67" 1urj’aﬁ5,ﬂ@i"w‘b§’ﬁ‘nmﬂ 10" wums@alismiunoy DNA 289 LSNV uann
$1WI% 3 &1 uazdia lTEuny DNA 919090 $1mam 2 ¢ ﬁaulurj’qﬁﬁﬂﬁm‘lﬁ'ﬁmmﬂ

-3 1 1 s g 1 ]
10 ‘LNLﬁ%LLﬂU DNA 21849 LSNV Lagl 1‘11%Lﬁﬂ']ﬂﬂ?}ﬂl%ﬂ@ill NaCl %Mﬁ%ﬂfﬂiﬂ coniral

A 2 3 o [y [V o A w A 9
(wainoine: delungu vx10” @ 8 @aluind 4 wisnsila Fandefiseanmunsniin
800 RNA 189 2 67)



_NaCl VX10°

AR i B LTI S KA B AL Y

Vx10* vx10°?

T

SNY
—==z 859bp
== 550bp
i Actin

NaCl

AT £ 1 SRR

Vx10° Vx10- VX104

M

2

@J_ﬁ_z R infectivity assay LaaIn15@a 157 LSNV lasmidia lismdruSian abdominal
muscle YaIINRIEITUG 500-700 mg ﬁ‘lmﬁﬂﬁ@‘lﬁﬁ LSNV anaudae virus titer
101@ 10, 107 and 10° wamsiaTeddan duplex POR wuiludsfiaalasa Loy o
LEAILOL DNA TWa 859 bp Iﬂsmiﬁﬂhi“m:l.ﬁ@lufjamu*qnﬂ“’elm“uﬁ 5 (D5) KaIN1T

ﬂ! =l =i a4 k2 3 Fl
an mammmmunuqaluﬂaﬂu control fiSae71 NaCl

(M =1 kb plus marker, D3 = ngurodialafansy 3 4, D5 = ngurfedalafansu 5 44,
Q 4 2 Wt 4] -1 17 o -1 -3 2 o
Vx10" = fadlalasuwa 10, vx10" = Qdﬁﬂ‘hmwmﬂ 107, Vx10~ = 1\1ﬁ‘i@fh'm°u°i,m<i]

107, NaCl = N control, Actin %1 650 bp)



3. Inhibitory assay of crude extract LSNV infection by dsRNA-LSNV in prevention mode

Tunsnasasnuutesiums@adalafa (prevention mode) iadnmuan1ssusy
msivstnlasy Lsny ludonaduuwia 500-700 mg Aluiwadalasa LsNV 1rian
Ta3F coinjection @78 crude oxtract LSNV i1 dsRNA-LSNV #3ariu dsRNA-GFP 13y
el 4 ndu 'Lﬁ'néjuﬁ 1 &ade Nacl 10u négative controf; mjm‘f 2 Aa
coinjection §18l crude extract LSNV (Virus x 10%) U dsRNA-GFP (e 2.5
pg/1g shrimp}; ﬂﬂ:m‘ﬁ' 3 4 coinjection §18 crude extract LSNV (Virus x 100) Ny dsRNA-
LSNV (mmm‘i’wﬁu 2.5 pgf1g shrimp); ﬂﬁj&l‘f’% 4 fada crude extract LSNV (Virus x 100)
yilu positive control udatanianfsnnynngundidansy 5 INTEHETR RNA
nnmdands useTienzinadie RT-PCR Tagld duplex primers fidnmnzda’lafer Lsn
WA 869 bp Uz Actin 1WA 550 bp LiTnnAnunanisfialhiantifingy negative uaz
positive controis |

& !

AINHRNITNARDI (gﬂﬁ 3) lur}’aﬁ‘lﬂﬂﬁaﬂé’@ﬁ@ﬂiu 5 wudﬁqanqwﬁﬁﬂ
coinjection #798) crude extract LSNV Al dsRNA-LSNV #ansaliuagudiniséia LSNY
ldnsdou lagliwoua DNA a3 LSNV ou1a 859 bp Twifa 6 910 10 @2 (@enilu
32004 60%) Lﬁmﬁﬂuﬁuﬂfjuﬁﬁﬂﬁ’w crude extract LSNV (positive control) Atfinioy
DNA 283 LSNV lurfannda (Aaidlu 100%) adhalsfianaludangunda colnjection dae
orude extract LSNV 1iil dsRNA-GFP wunan1ssussmaiudnantizldumnnds Tag
liwuuay DNA vas LNV lufs 7 an 8 62 @auiluilszano 87.5%) waslaiwouny

DNA 289 LSNV 'lurj’anauﬁiﬁﬂé‘m NaCl {negative control) Lg%

L}



NaGl dsGFP + Virus x 10°
5

gsLONV * Virus 107 Virug x 10,

3171 3 HA inhibitory assay 98401389 158 LSNV ludananduy prevention mode Tae
o o 9 0 e o &
1wiuA 5 naan38a coinjection @28 LSNV x 10° AU dsLSNV WLHRENINTOAUEIMS
Windmanaasbiiwldinedn (szunm 60%) WanlSoudinuiungs controls Hdase

] o at . Y 1 A o & P ] =
NaCl ussnguiida Vius x 10 adhufis? uaswunanisdudafivinnilunisia

coinjection 738 LSNV x 10° iUl dsGFP (1)553104 87.5%)

(M =1 kb plus marker, LSNV 2119 859 bp, Actin U316 550 bp)
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Pnean1s@nwnistudinafinsiwanedlafa Lsny ludenandiuuy
" prevention mode #1835 coinjection wudﬂuﬁanm@‘hﬁiaﬁLﬂﬁﬁﬂ‘h%’ﬁ LSNV wnrian 1ila
i gnéadas dsRNA-LSNV U5 RdRp region 141 lwaurilada LSNV 42 &0
o aummiawummwaahm’tumnmmlﬂmamu ﬂmﬁuﬂizmm 80% \falflaniuna
o lundu controls ffadan NaGl \Wpastandien manauﬂm 125w LSNV AleTzvinaan
_ duplex PCR 'mewmamm@ coinjection mﬂ dsRNA-GFP W3aany LSNV W&AINENTT
_ . gudfannnt Tﬂﬁﬂmﬁm_lnmm 87.5% 1in W19t ARInHaTEd offtarget 189 dsRNAS
FanansadninmInausiedues dsRNAs Aladimzianzaslugnume broad spectrum
Lm:aa@ﬂamﬂmangmmqlumn invertebrate Tué1 sinfinInauauaada dsRNAs
WD sequence-independent fisnansminiluatiamstiaariuua innate immunity 16 Fariu
~ emavlkarmanlelulunnwes dsRNALSNV U dsRNA-GFP ﬁgnﬁaaﬁmwﬁz Wials

" :':  m3ld dsRNA 989 on-target gene {lHavas antiviral response adniiilsz&ninngega

- dewauweunzdmsuemidniwewian
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