DETECTION OF WHITE SPOT AND YELLOW-HEAD VIRUSES
IN PENAEUS MONODON BY AMPLIFICATION OF
CONSERVED SEQUENCES

WANSIKA TONGCHUEA
7

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF
THE REQUIREMENTS FOR THE DEGREE OF
MASTER OF SCIENCE
(BIOCHEMISTRY)

“‘ i' h l'Uiup .
of

oents

N *

o WU 34 0

IN
FACULTY OF GRADUATE STUDIES
™ MAHIDOL UNIVERSITY
3519
- 1996

37880 ¢!



o\ =

4‘ J > [ o - 4 [
¥OINNUNUD msnsavasy hiagaviuas hiadundedlugngaid

Taomsvensduludnvesddueyimi

v A d’l‘
CRLL) WFIUAM  NOUY
fsaan Inormansuniusn@ual)

ARZNTINMIAUNINNTINUE
%8 Yayuas, PhD.
ana Wuidy, Ph.D.
oqwd nuauiu, Ph.D.

ar

uiguamsAn od AANAN WA, w&oE

o ¥
UNAAED
ay s 1 v =] .’J =)
mimmamﬁ'q‘luﬂs:mﬂhlmllﬂ"mnoﬂﬁuatjNﬂmﬁmtmﬂw.ﬂ.zszsﬁ‘luﬁ'um
Jamnmmisdeeenliilna2s37iunte 248000 waindu waziseladnlssmmilududaaes
A Y o ¥ [ PR o o Y a yya 4y ¥ o
wiud g m  udednlsdauanudulimedmmsnaa lamugaiiu lindeuasuilym
LamznanTnadon, miamssanisiia uezliaszne Jaommzegutalnszuaiiia
s - @ A o A AN Yo = Y v dy b4 °
nnthia Sluihyiuiibhia 2 siaildhanudomneiugadmns sumImziae N
v n v [ a v [ % & =4 u’/’ dyd v 4 @
Sustraun 18un 1sagavn naz himiunass lumsAnEIATILINERUUNMITHALIMIATIY
aoud lnazdwwzaemsAagosn lianides
115 ayavng ndunpes el ud yaiwsnluiin.a2537 HAN1IATIVAIONA B
b
qanssmiBanaseunud hiaslaiieglugy envelope fianuusmilounuafitoingala I
[ v
fbrl $noumndueent hiawilefilune 276 X 121 wiluwesuasgnieeylungy
baculovirus
P .’f t:ly:s o s 1 4 ° - ¥ aan [] =
msannainiaduevelhiagavnidgminmniiudduuuy hulfisognlsing
weisa(PCR) nsesgnidenindwueyindvesniaeziilu polyhedrin gene nnlhialu
b4 b d
’ - o ann 1] r=) I} A ] o Yo A ]
ngu baculovirus wandaninmlsorgnls InGueisaliviig 473 gud sy Idihdudu
ad 3 ¥ v e o ] =) .
s e lideudesunaaiianme pUCIS uazTnoudhquuaiiSe E. coli DH5a Tnawugn
Ny o A A o o o A w A as 3y ¢ A v %
HENMWOIOY 1 1ﬁg_ﬂﬂmaamwammimamnmmuam‘uaamﬂahhm MeeonIUY InTIWes

dmivvosturedhiagarnlaommis wenniniilnaugnuaumnoay i Faldgmi i



il

b d
asvaeylaiayaviiTaomniin in situ hybridization 8ndne wamsasnaeuTagidil nud M
Ay ¥ d‘a‘: ] A d 3 o v
asaeuildainInaugnrauitdududiduenne 473 giug annsoanhimgaimideds
sz Tae hivingasedusa MBV uashiaiandes wandaninmsvistuveshiiagesm
Taoods Insies RoenuuunndvumsiSoeivesinndleind ninTaaugnwaumuio@y 1 wy

Jufenandanng 236 guammzmsvetuveshimgaviniu Taglhinurandavuieds

v
s '

nanninliafde A Tsaludiaduas uenainiiinswesdn 2 q ldgminnldsmdiyins
Lol A4 M o aaa ’ ) a o aaa
weigusninesusunavealfasorgn T Indwenadndis  miasnaeyfagavmianljiie
3 =) ; ' Aa 0 vooA =4 s
anla Indwesatinuhianuhuasanuiumzge nATIABA NI BATINAIDUIBVDI [TAAYN
Tuszau 10 uTansy msvestuldominnidlumsassdupadmlumaauiy wui msase
Tao1Inses 1 ¢ Tiwoasandesfumsasielaiinsued 3 §
himiundeagniunuaiwsnlulszmainehiina2sss  hiastainlide
=] N e Yy 2 o3 ¥ Y a 9 1Y
anudemoungaamassumsmzidsidaauiaieeiduanium  vangIMINMIATINN
Py < =) a aa my Y o [ PR 4 A ij 4
ndpaganssei Sianasounaznmsiai sunsatandan 3 imuinhyadunaeuiluers
< ) -
owe 1y
/g [ PRI S A gy o o Y Aaa = /a
pdisueves i aiundesldgminnumduuuulnlgisomsuldsuesiows
oo ' Ao v A \ 4 o o o o =3
FuaduegauozUfAsognis Indwensa Insweignesnuuuninddueyinivesnsassiilu
L(polymerase) protein gene 1nl13alunqu Rhabdoviruses HANAADINNITVOWTUNVIA
J J q’/’ 9 o Qy ] == J .syh 4 ¢ > a 3/
450 gua senmin Idhsudndduedaui liFeusefuwmaiiawmz pUCIS uas Inawmn
quuafie E. coli DH5a. Tnaugnraumneiay 10 waz 20 ldgnamasniiehnismdidums
Goaiaveaiiondle’ing wuhlnaugnwauidealiddumsidoaiivesinnd e Induansieiu
Fioe 4 summiarimin wdaminldhmseenuuy InswesnndidunsiFesinvesindleing
A A b s ' 4 L= as a =
snTnougneaumnoiay 10 wowdailaivue 151 gua Famulunsvewduninhimfundes
¥ v [
g liwn Ty hiafire aalinluguriiaou miasiehimfundesTaodfisorgnlaing
~ ' A ° oA ¢ d (YN A
weisas wuihiiawhuazanuiumzgendnfsansaassesidueves himiumasslu
sedu 5 mulandu  msasteaeulasmsldugsegnla IndmealdmihmnfSouiiouinds
a o A L 4 an = v aaa ] = @ as
asnaenismianidesdniidend HEE wuih UiAsognlaindwesaaunsoasnhish
¥ [3 ¥
maed1dmoly 6 sundimsaade uansdeud HEE wasn himwylddedmdeluda 48

..



1it

Thesis Title Detection of White Spot and Yetlow-Head Viruses in

Penaeus monodon by Amplification of Conserved Sequences
Name Wansika Tongchuea
Degree Master of Science (Biochemistry)
Thesis Supervisory Committee
Vichai Boonsaeng, Ph.D.
Sakol Panyim, Ph.D.
Anchalee Kamolnavin, Ph.D.

Date of Graduation 14 October B.E. 2539 (1996)

ABSTRACT

Shrimp aquaculture has expanded rapidly in Thailand since the 1980°s. In 1994
total export production totaled 248.000 metric tons and brought in foreign exchange revenue of
billions of dollars. Although the shrimp culture industry is undergoing rapid development m
a number of Asian countries. successful production is increasingly hampered by many factors,
including environmental pollution, poor management and discase. Two new viruses, Systemic
Ectodermal and Mesodermal Baculovirus (SEMBV) or White Spot Baculovirus (WSBV) and
Yellow-Head virus (YHV), presently overshadow all other agents as the leading causes of
major production losses in black tiger shrimp (Penaeus monodon). The present study was
intended to develop sensitive and specific procedures for SEMBV and YHV detection.

SEMBV or WSBV was first reported as an accidental infection in laboratory
reared shrimp in early 1994. An examination by transmission electron microscopy (TEM)
revealed enveloped, bacilliform virions with a distinctive multifibrillar appendage that
measured 276 x 121 nm (excluding the appendage). This virus was placed in Baculovirus

group.
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In this study, SEMBV DNA was used as a template for polymerase chain
reaction (PCR) amplification of viral DNA fragments. PCR primers were designed from
regions of conserved amino acid sequence in the polyhedrin genes of baculoviruses. A 473 bp
PCR product was obtained. This DNA fragment was ligated to pUCI18 plasmid and cloned
into E. coli DH5c. Clone no.1 was selected and sequenced because it hybridized strongly to
SEMBV DNA. The 473 bp inserted fragment of clone no.l was used as a probe in
in situ hybridization. The probe were able to hybridize with SEMBV infected P. monodon but
not with MBV and YHV infected specimens.

A set of PCR primers derived from a cloned SEMBV DNA fragment was
designed to amplify a 236 bp SEMBV-specific DNA fragment. No cross reaction was
observed with other shrimp viruses. Two other sets of primers designed from SEMBYV genomic
sequence and from authentic IL-la. mRNA were combined with the first set of primers to
confirm the PCR reaction. The limits of detection using purified DNA and crude DNA as
templates were 10 fg in PCR using either one set of primers or three sets of primers. Detection
in field samples using PCR with one set of primers or three sets of primers gave the same
results

Yellow-head virus (YHV) was first reported in Thailand in 1992 when it caused
pond-side losses of approximately 30 million US dollars. The morphology of negatively stained
virions by TEM and nucleic acid preparation from purified YHV indicated that YHV was an
RNA virus.

Purified YHV-RNA was used as a template for reverse transcription and PCR
amplification (RT-PCR). RT-PCR primers were designed from regions of conserved amino
acid sequence in the L(polymerase) protein gene of Rhabdoviruses. A 450 bp RT-PCR product
was obtained. This 430 bp product was ligated to pUCI8 plasmud and cloned into
E. coli DH5a. The inserted fragments from clone no.10 and clone no.20 were selected and

sequenced because they hybridized strongly to YHV-RNA.



Using the selected sequences, a set of RT-PCR primers was designed to amplify a
151 bp YHV-specific RNA fragment. No cross reaction was observed with other shrimp
viruses. The limit of detection was 5 fg of purified RNA. A comparative study of RT-PCR and
H&E staining methods for detection of YHV in experimentally infected P. monodon was
performed. The RT-PCR was able to detect YHV 6 hrs post infection of the virus whereas the

H&E staining method was able to confirm YHV histopathology at 48 hrs post infection.





