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Evaluation of Novel Protein Expressed in Transgenic Papaya (Khak Nual)

Resistant to Papaya Ringspot Virus (PRSV)
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Abstract

The expression of Papaya Ringspot Virus Coat Protein (PRSV-CP) and neomycin phosphotransferase
(NPTII) protein in transgenic papayas (Khak Nual 116/5 R,) resistant to papaya ringspot virus (PRSV) were
determined and use as a part of substantial equivalence determination in biosafety assessment. Proteins
extracted from seedling leaf, mature leaf, mature flower and mature fruit of Khak Nual Papaya (Carica papaya
Lin.) were analyzed by SDS-PAGE followed by Western blotting. The expression of NPTIl protein was only
detected from transgenic papaya and mainly in leaf tissue. However, PRSV-CP protein was not detected which

may due to the post-transcriptional gene silencing process or RNAi mechanism of this gene.

Keywords: transgenic papaya, biosafety assessment, western blot

! guﬁLﬂﬂIﬂﬂﬁ%)mWLﬂHm UAINIRBLNHATANEAS INUUVATIUNILE 2.uATU38 73140
Center for Agricultural Biotechnology, Kasetsart University, Kamphaeng Saen Campus, Nakhon Pathom, 73140, Thailand
2 gudanudwdaduwnaluladFinmwinses sinvandudadnsuazidsduwinamaniuazinalulad diinau
ﬂmzniiumimiqﬂuﬁﬂm
Center for Agricultural Biotechnology (AG-BIO/PERDO-CHE), Thailand
° ﬂuﬁﬁu]ﬁmﬂii&lLmzmﬂiuiﬂﬁ%’;mml.ﬁd“ﬁﬂﬁ q"nmuﬁml’lma@%ﬂi:mﬁvl,ml ANBDINAI ﬂ“q&lmﬁ 12120
National Center for Genetic Engineering and Biotechnology (BIOTEC), Thailand Science Park, Klongluang, Pathumthani,
12120, Thailand
* eI AKNBAT FUNILEY NAINENTDINBATARGS INUNVARIWNILEY 2.uATL30 73140
Department of Plant Pathology, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Nakhon Pathom, 73140,
Thailand
Sudes: funaw 2552

* Corresponding author: agrwcl@ku.ac.th



s msasrvgoumsedalisauyialn

i 42 QUUT 1 UNSIAV-LUMIIU 2554

2. INDTASINYEAS

mimaaaaummamaamJaa‘[ﬂsauﬁaﬁua%mﬂL%a"l,’a%'almm'mLLmuma:ﬂa (PRSV-CP) uaz lu56u

neomycin phosphotransferase (NPTII) luma:na@”@LLiJaaﬁugmm@‘ﬁumuvh%'almhmoLLmu mw‘i’ufwﬂma

' { v & ' A Aa s % ' .
116/5 U R, Waldiludiunievaimsdssiinanudasansnstrnmwanunanmsifisurin - (substantial

equivalence) éﬁﬂmimnaaummamaaﬂmaﬂﬂsﬁumﬂﬁuﬁdwLiﬂ;jma:ﬂaﬁ@LLﬂmﬁ'uqmimﬁaﬁmmmia

198lud99unon laoasarauniIuaadaanuadllsfnal833 Western blot a1n@2a81d ludan luwn aan wa

oA a o ad v A A a a P ' @ & A
WU Nﬂ’]iLLﬁ(ﬂ\‘}aaﬂ‘llaGIﬂimuﬂﬂuﬁﬁiﬂgﬁﬂuzﬂﬁuﬁuElslmmﬂﬂﬁ]’]ml,ﬁﬂdﬂaﬂmﬂdF.I‘H» nptII ﬂgﬂﬂ’]ﬂLaﬂquﬁaﬂLWﬂ

o v ‘i. & @ Qs A g ar a Aﬂl 1 dy dl 1 [
m%mmﬂumﬂmaaﬂma:ﬂamuﬂmwugﬂﬁu T,@ﬂwuiuﬂiuﬂmﬂmnhmmmmamaln LLG](?“]TJ"DVLNW‘]JTHS

ugadaanwadllsiu PRSV-CP auaaidunaiilasannnaln posttranscriptional gene silencing %38 RNA

interference (RNAI)

Wgazna (Carica papaya Lin.) Unuiifiaann
wasauvaInIvatusm ﬂ%gﬂuﬁﬂgﬂﬁ'ﬂﬂluﬂs:mﬁ
A & A Ao
veaznanatdunNsni

(Subhadrabandhu

waeu  &nsudszinalng

anuAAYMIATHIRITRand
e Nontaswatsri, 1997) LLGiﬂi:aUﬂmw‘mﬁadmi
32110284150 NTFIUANIUAIUN  (Papaya  Ringspot
Virus, PRSV) Almapsawdunve  Gerenny
Fomaliiunsaznaflnagneds (§oil, 2529) vsitlad
AMINININURNITlestwindalia PRSV satnadia
LALADNIIE Lwﬁ%ﬁﬂimumwﬁﬂSamﬂﬁqm Ao
MINAMNAUTUZAZN AU IR UTNTTY Thdumu
hia Tasmaihdureriulais (Coat protein gene, CP
gene) 10918 PRSV (PRSV-CP) tharhnidnllumas
2890azNa (Cai et al., 1999) uwardnsulszinglne
ladnsdfiums Lﬁaﬁwuﬂﬁ’ufuzazﬂaﬁ@LLﬂaa
ﬁugnisuiﬁﬁmmu@iavl,ﬁalmmaaLLmuéizaLL@iTJ W. 4.
2537 (Huduun lagwihsnuuesdy leun nsudsins
NBAT  NAINDRUINEATEAT  LRSURIINLIAE
NAaR ﬂﬁ]ﬁ;ﬁuu:azﬂaﬁmmaaﬁugmmﬁmmﬂﬁa
IUGiﬁqaaLLmuﬁaLﬂumiﬁ@LLﬂanugnsmﬁmsﬁ'@um

dl o v & v
Nﬁﬂﬂq@lmﬂx‘iﬂiﬂ‘ﬂﬂ‘l‘ﬂ&l LL@&%’]&I’]SLTL‘I_]%@]%LLU‘U“U@G

mMsUsziinanulaaanunisiiniw(Technical  Bio-
safety Committee, 2008)
midaziinanutdasansmeminn datdu

6’3 nl'o a d' v o a 1 v €
Tuaauniay  Nezaavdnfinnanowazldusz Lot
nniTaaudasnugnwld (Neal et al, 2000) lay
3@ INNINAFELUAZUIATUMURANNNGITIUEINE L
2 e loud duFsnadautazeuaNlsaan Luad
v A ~ A o A
E‘Uﬂfﬂﬂ FINNIIANBNHIBNNEI LU T T8
Inenmaaslag ﬁLLamd']ﬁmﬁmLﬂaaﬁugnﬁuﬁN"m,
MU A UMINY AN ENIITINTN LLG:I‘EU%IJ’IQTT%Q%II
ﬁmammmiaqmmwmgwﬁ Ananasldannisria
a L IR o @ .
mmﬂuwvl,uvlmumm@LLﬂaawuqﬂim Taglanizating
B9l AU T WA A UNAY PIDNANTZNUAD
FIWIANDN WalimITamInaInmsauyIaacng
W&y (ICTSD, 2007)
wannadanlesensy  leswiwidszina
Frsumsdsziinanylasans dan1Iuslnaie
AALUAINUENITY Aa NANMILABULYN (substantial
. A = = A ' wn
equivalence)  TailumaiFauiipuTznigmuanla
Alale

o ) A Aa o < ' a & a
@@LLﬂaﬁWuqﬂisu ‘Hiﬂ‘ﬂLiﬂﬂﬂuI@mYl’JvLﬂ’J’] WDAILAN

maaﬁ“ﬁéfwLuJaaﬁuqﬂssuﬁ'ﬂﬁmﬁmﬁmﬁu

g]'L‘.Ll'%EJlJ (conventional counterpart) (Persley and
Siedow, 1999) lasFviAnNazdasianson  fe

TilseulninifiaarnnisuradaanuastunaaaunInan



2. INUNTASINYES

Ui 42 QU 1 UNSIV-LUMIIU 2554

msasIv@oumsedalyséauyialna 9

lulwaluraaudaswugnisn  (Delaney et al., 2008)
A A o A L a &£ A N~

Fanndnsaalysanlnaiietn Tls@uLrantin
@09 I UNTUTHAWANNUF AN ENIITINN  Lasd
é’ﬂﬂmwslumiﬁagﬁuﬁmaﬂﬂiauslmj 1utlszi@n
o @ A Ao ) A A A =

fenszmamiindasldsumsdsadn - Sofidszidn

Aa

fanndasfarson laun unssnuvasduiuaasoan

3 =3 o s a = 1 a
AmNuAIaaasaIsIaunIaaziluaasldsdulnd  nu
anrianluw Ufsewaslus@ulnainy IgE antibody
ﬁnmsn%'maa@,ﬂugﬁuﬁ wazANNAITUalUTaulny
lusiheiae (Taylor, 2002) w3avnnlUsdunuaasaanain
ungaawnsntn lunn ilelusaulnd weidulysdn
A A = o & % 2
Meodnsansuazltysylosviung udain
Tus@unddszrasuanudaaanslunsls  awdui
HANTULAT mmml“ﬁ‘*ﬁagammﬁfmﬁaﬂ‘mﬁumm
UaaansuN19gINN AUDIMITVDINTAA LR
wugnasule laglidndudasimsfinmanass

= 3: c‘f a o 6 n:l' =1

nsanIAIIR fiagdzasdiadnmnis
wgadanvadllsan andunarsrnd luluuzazne
Lmﬂmaé’@LLﬂaaﬁuqﬂiswﬁwumu"b%’almhmaLm’m

116/5

v & oA v = a
E"("]&IW‘I«L‘IE ?LWI R4 mmmaamagmﬂ

(microprojectile lagldmnonaaiia

p2CMCP

bombardment)
ndldd a ' v dql/ g '
‘YI&IU%I‘ﬂi@lu%EI‘IQZJLTEIVL’JSE‘{L‘U@]’]G’JGLL‘VYJ%

(PRSV-CP) suwiufiduslnd  uazliuduniuas

p2CMCP
6300bp

UTusmu1dudu (neomycin phosphotransferase I
A A o oA
gene, nptll) \JudulATaIRANLAALRAN (Mmarker gene)
Immnéjuﬁfﬂﬁﬁmaawﬁwmé’mmwmmam‘ RS
ﬁfﬂ%%’ﬂmadmjuﬁﬁ'ﬂﬁmﬁﬁ Quﬁﬁuqﬁmmimm:
WaluwladfimwuAIm @ (gudNuTIaINTINag
walulaBFimwuiend, 2546) ielfidudoyadn
‘d a L v
nialunsUssiinanulaaananedinwen a1l

YPINZALNANINA

aunsaluazisns

NEnaaag

VZATNOAALLRINUTNTIY dumuhsaluds
WURIU FBRUTUINUIA 116/5 Tu R, F9ldannms
tharndulus@uveuaynavadlais PRSV (PRSV-
cP)  muWuflTnilnd  (GenBank  Accession
No.DQ085856) 111g Lilaiflafinwe (somatic embryo)
lagA%8sayna lavldwaiala p2CMCP wazll nptil
gene ufwesasnanodaidan (Figure 1) (WTWD
uazAME, 2546) ﬂgﬂu:aznaiuﬂi:mawmaanﬁﬁ
muwmﬁumguﬁﬂma 80 LIuANAT Uiznaualua
Naumﬂﬁamwlnﬁ‘aumﬂmﬂgﬂﬁ‘mﬂaadﬁlﬁm’ﬂw

AUIA 32 Mesh (32 Mesh Netted House)

Amp (R)

Figure 1 Chimeric construction of Plasmid (p2CMCP) used in this study containing the coat protein(CP) gene

of Papaya Ringspot Virus (PRSV) isolate Chiangmai and neomycin phosphotransferase (nptll) which

used as a selectable marker gene (YTWID LACAIE, 2546)
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Non transgenic papaya

Figure 2

<— 36 kDa

<— 26 kDa

The SDS-PAGE pattern of protein from leave, flower and mature fruit of transgenic papaya(Khak

Nual 116/5 R4 ) and non transgenic papaya (Khak Nual); M = Pre-stained Protein Ladder #SM0671,

PageRuler™ (Fermentas), 1 = mature fruit of transgenic papaya in mature stage (270 days), 2 =

leave of transgenic papaya in seedling stage (60 days), 3 = leave of transgenic papaya in mature

stage (270 days), 4 = flower of transgenic papaya in mature stage (270 days), 5 = mature fruit of

non transgenic papaya in mature stage (270 days), 6 = leave of non transgenic papaya in seedling

stage (60 days), 7 = leave of non transgenic papaya in mature stage (270 days), 8 = flower of non

transgenic papaya in mature stage (270 days)
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Transgenic papaya
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phosphotransferase mﬂﬁqﬂuﬁ%aﬂ’mlﬂuiw:
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95 —

72 —
55 —

43 —
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17 —

Figure 3

c 1 2 3 4 C 3 6

|
7 8

<— 36 kDa

Western blot detection of Papaya ringspot virus (PRSV) coat protein from leave, flower and mature

fruit of transgenic papaya (Khak Nual 116/5 R, ) and non transgenic papaya (Khak Nual), M = Pre-

stained Protein Ladder #SM0671, PageRuler™ (Fermentas), had C = positive control, protein from

PRSV-infected papaya leaf, 1 = mature fruit of transgenic papaya in mature stage (270 days), 2 =

leave of transgenic papaya in seedling stage (60 days), 3 = leave of transgenic papaya in mature

stage (270 days), 4 = flower of transgenic papaya in mature stage (270 days), 5 = mature fruit of

non transgenic papaya in mature stage (270 days), 6 = leave of non transgenic papaya in seedling

stage (60 days), 7 = leave of non transgenic papaya in mature stage (270 days), 8 = flower of non

transgenic papaya in mature stage (270 days)
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Figure 4 Western blot detection of neomycin phosphotransferase (NPT Il) from leave, flower and mature fruit
of transgenic papaya (Khak Nual 116/5 R, ) and non transgenic papaya (Khak Nual), M = Pre-
stained Protein Ladder #SM0671, PageRuler™ (Fermentas), 1 = mature fruit of transgenic papaya
in mature stage (270 days), 2 = leave of transgenic papaya in seedling stage (60 days), 3 = leave
of transgenic papaya in mature stage (270 days), 4 = flower of transgenic papaya in mature stage
(270 days), 5 = mature fruit of non transgenic papaya in mature stage (270 days), 6 = leave of non
transgenic papaya in seedling stage (60 days), 7 = leave of non transgenic papaya in mature stage

(270 days), 8 = flower of non transgenic papaya in mature stage (270 days)
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