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ABSTRACT

Shrimp farming is an important business in many Asian countries including Thailand.
Despite their economic importance, relatively little is known about the shrimp themselves and about
their interaction with pathogens (especially viral pathogens). This is due in part to the lack of
continuous shrimp cell lines for conducting molecular and cellular studies. This research focused on
interactions between shrimp and viral proteins and among shrimp virus proteins themselves. Using a
yeast two-hybrid (Y2-H) screen between yellow head virus (YHV) proteins and hemocyte proteins of
the black tiger shrimp Penaeus monodon, two interacting shrimp proteins were discovered. One was
the C-terminal region of SPH516 (SPH516-C) that interacted with a putative metal ion binding
domain (MIB) encoded by ORF1b of the YHV genome. Subsequently, the full-length of SPH516
(PmSPH516) cDNA was obtained using 5’ rapid amplification of cDNA ends (5 RACE) and it also
bound specifically to the MIB domain only. PmSPH516 domain features included a putative signal
peptide, glycine-rich repeat motifs, a clip domain, an HDG triad and a trypsin-like serine protease
domain. PmSPH516 transcripts were highly expressed in hemocytes and gills and were found to be
down-regulated after YHV infection. Immunohistochemistry using a polyclonal antibody raised
against heterologously expressed SPH516-C protein revealed that it was present almost exclusively
in shrimp hemolymph. The second YHV-interacting protein found was a leucine-rich repeat
(PmLRR) sequence that also bound to the MIB domain. However, identification of this first full-
length PmLRR from shrimp revealed that the initial partial sequence was not in-frame with the AD
domain of pGADT?7 plasmid used in the yeast two-hybrid assay. Thus, interaction was not observed
between the full-length PmLRR and YHV MIB domain. The deduced protein of PmLRR contained a
high proportion of leucine residues (17%) and had sixteen tandem LRR motifs of 23-24 amino acids
in length in the primary sequence. The computed 3D structure revealed a horseshoe shape consisting
of alternately repeated strand and helical domains. PmLRR expression was tissue-specific (i.e.,
highest in hemocytes, the intestine and lymphoid organ) suggesting that it may play some role in
shrimp defense against pathogens. A preliminary test suggested that PmLRR was down-regulated
after viral challenges. A second Y2-H screen using the BIR domain of Taura syndrome virus (TSV)
as bait yielded the first reported PmAmidase from shrimp, but this was only partially characterized.
With respect viral-viral protein interactions, a protein-protein interaction (PPI) network for TSV was
established using 81 pairwise protein interaction tests that yielded 19 positive interactions. The TSV
PPl map was visualized by cytoscape software and revealed a total number of 6 proteins (nodes)
involved in 14 interactions (edges). Interestingly, the BIR and VVP1 proteins had the highest number
of interactions (5 edges) in the map, possibly suggesting important roles in the TSV life cycle. By in
vitro pull-down assays, it was shown that the structural proteins alone (VP1, VP2 and VVP3) could not
form a complex without Hel protein involvement.

KEY WORDS: TSV / YHV / YEAST TWO-HYBRID / PmLRR / PmSPH516

127 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis / v

= o a Y A ' a & v o A v A ao o o o a o '
miﬁﬂywuaawuﬂhmeuﬁummammm%a'hiawamam LLﬂgfﬂiﬁiNl,LWu‘V]“IJ{]?fllwu‘ﬁfﬂ‘l’iiUIﬂiﬂuﬂJ@Q‘l'ﬁﬁWﬂi?
STUDIES ON TWO NOVEL SHRIMP RESPONSE PROTEINS TO YELLOW HEAD VIRUS AND DEVELOPMENT OF A PROTEIN
INTERACTION NETWORK FOR SHRIMP TAURA SYNDROME VIRUS

suand 5 In3as 4837119 SCBT/D
5.0 . (naTuTadFinin)

e a a ¢ a A a Y 4 f v o s o o 9. <3
ﬂm&ﬂiiuﬂﬁ‘ﬂlﬁﬂ%lTﬂ]muWu‘ﬁ: AuTui ‘V\Imﬂﬁ, Ph.D., HE99UNT mmﬂu, Ph.D., ®8U33AU WIAA31, Dr. Eng., 901108 ﬂwumumm,

Dr. Eng.

UNANGD

v ¥
gaamnssumsiasfalinnudidyaenssgivealszmalunaugiimae@eswinlszmalnede udanuiai

o

o a o =

v v o & & o ‘o & Ay 1a sy 4 X v
L‘Uﬂﬂuﬂa‘lﬂ‘u’mf]dm)ﬂ1immjﬁummﬂ’fﬂiﬂTﬂﬂmwwma%iﬁﬂm'ﬂgin f ﬁauwuuﬂuL‘Wﬂzmi‘m"lumﬁ]mammaEN'lﬂaEJNm]i

v
=t

o ... 4 aw a o Ay o o ' o
dnsulfiiednuisoaudiluana uiseiitiyadszasd lumsAnulfduiusszndelusduvesduaz TusAuved hiaswda

a

Ufduiussendnlusduves hiadiofues TaoslHinatin yeast two-hybrid screen waniswlfauiusszninelsanvesha
masuaz Tlsaunndadeadegaidniliny Tdsauaesiiafidn 14 Tam metal ion binding domain (MIB) wed aaiamAe i
.
aframnnduludiu orFib vea e TaglusAusiausniu ludiuvesiarsd (C-terminus) 1047158 U serine protease homolog
' v o v A A It o ~ v a . . . 2 o
(SPH516) @1au1'lﬂmmﬂ‘uu3ﬂaTa"lwwﬁuyimmawu PmSPHS516 9389MAUA 5° rapid amplification of cDNA ends (5° RACE) 483
wuhTus@u spHs16  HawysaiiUgduiusiuTysau MiB vealh5a  dnvusiidhdguealisau PuSPHS16  Aelidauved signal
a a4 - y 4
peptide, umnmwﬁﬂmaxﬂu'lﬂa%u«m (glycine-rich repeat), TTawu clip, Taw HDG triad uag lawu trypsin-like serine protease
= - A % A P ' A g a & o o u A =
MsANEIMIIAAIDONYBITU  PmSPHSI6 wundunludaideauaziviends udezanaulodedaie lrfawundos wansn
A - N, T : . 2 A4 4
maduyTuine TagldueuauednsumizaeTdsdu SPHS16 auilaed nuiiTulsdu sPHs16 aglusindeads TdsAuwdiafiaesii
o = 2 o v A a s ' Aa A v a4y a Ao as a a2 . .
MmsaAne Gunnnswudauiong Te IndunduntinnumilousutuiiadaTdsAuninsaosd Tua@usi (eucine-rich repeat,
VA o v oa  a oo s o Y o qY 1o w oa a g oA ' Ly myd
LRR) uallomdrauiiong Te Indnauysaivesdu Pmirr uds shldwudidduiiang To lndursdruiinuuaus miv li'ldiyeudens

Ay o &

o a & Ay o o A = ' = a = < o
nﬂmuu AD UInaauda pGADT7 m’emﬂaauﬂ;]auwu“ﬁﬂuaﬂﬂﬁmum"luwumﬁuﬂg]ﬁuwuﬁ:mwﬂﬂmu PmLRR Nauysany

K

@ @ [ a a d o
T5au MIB veehifaiunaes snyazmmizues1UsAu PmLRR Aelinsaezii Tuaiduaans 17 wostiud uaziilawu LRR Al

a o ° aa ' 5 {
17 23-24 n3Apziiln S1au 16 Tawu mstiaeslnssaieawiiaveslilsiu PuLRR wuiiilassadailugiioniilsznoudqe
o ' v @ o = ~ ' = A A dd o ay o v
e llsAunuuuduaduiueuLngs) MAnyIMsIAAtesNYeBUNYI PmLRR msuaaseongsluiliawonneinugiiduiulude

o3 A o Y ' S a & 3 91 a 4 9 o vy A v A y da &
L¥U LUALADA aﬂmmmanmmam “]Nfﬂmﬂullﬂ‘lﬂ'ﬂ PmLRR ummmmmmﬂnmmamunfaiiﬂalum ma‘wﬂﬁaﬂqumm%

o o

Ih¥awunass wunlnisuaniosnvoddn PmLRR anad Msanynlfduwussznitalamu BIR veqla¥anes1 (Taura syndrome virus)
nazTdsAuveade mlrwuduid limelisneanuludundeu fe PmAmidase daumsanynlfduiusszninllsauves haneide
v 9 L H T
ey nudfduwutvealusdu 19 § minmsnagounvua 81 g deaaumuilgauiusaisTUsunsy Cytoscape nulunwui
Uszneudiolsan 6 wiia Faldfauiusiusuon 14 U§dunius Taolusau BIR nazTusdu ver dlulusAunTlgauiussy
A a4 4 = Ay o ¢ ' PN a ¥ a Aa o o 1 o ' ¥y a
Tils@uwdiadumnigada 5 Ugduiut enandnldnllsduniessiiailinnudvyde 1hianesr ainmsldmaiia pull-down assays

o

wunTsauTassadraveshasaldun Talsdu vei, ve2 uag ves lianunsafilfduiussuldlasdsiannTilsdu Hel

127 Wih






