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ABSTRACT: Two recombinant plasmids of the infectious clones of Papaya ringspot virus type
P (PRSV-P) containing the full-length cDNA of PRSV-P Thai strain, pCF17 7 and pCF17 8, were
investigated for plasmid stability. The in vivo transcript cDNA clones derived from a full-length
of PRSV-SMK5 RNA with 10,323 nucleotides of PRSV-P RNA with ten non-viral nucleotides at
the 5" end and fourteen non-viral nucleotides at the 3~ end following with poly(A)35 tail. The
full-length cDNA clones of PRSV-SMK5 were constructed by sequential cloning and overlap
extension PCR and under the control of a partially duplicated Cauliflower mosaic virus (CaMV)
35S promoter and terminated with a CaMV 35S terminator on pCass2 plasmid vector. Stability
of pCF17 7, pCF17 8 and their backbone plasmid, pCass2, during their amplifications in a
bacterial host, Escherichia coli DH5-a. strain, ten randomly selected colonies were separately
grown in LB liquid medium containing 100 ppm of ampicillin for 24 hours with constant shaking.
Then, each culture was refreshed by diluting and growth was continued to a total of ten passages.
At the end of each passage, the plasmid was rapidly extracted by using alkaline lysis and
visualized by agarose gel electrophoresis. The results showed that pCF17 7, pCF17 8 and pCass2
were stable, intact and infection on tested papaya seedlings after ten passages of plasmid
propagation in E. coli.
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Urlpauveosnataiin pCF17 7 uag
0CF17 8 3ailu infectious clone woudelifalu
Ghﬂfgm\‘u,l,mu%ﬁﬂﬁ (Papaya ringspot virus
type P; PRSV-P) Usgnaumie cDNA LiNa8ves
o PRSV-SMKS iidlanuemvesoiduesiu
10,323 fhandlolng (nts) waziithaalelnsilaly
ya3la%a 10 nts waz 14 nts fivane 5 wazlay
3" muanu wagmuaeUaty 3 poly(A) 91uIU
35 nts Aidewanadaitrguuaiiise Escherichia
coli DH5-0 UMALATIZRAULEDYTUDINAETN
Tnelaau cDNA @netfiuves PRSV-SMKS5 a¥1stu
frenslpauisuuseiondudiusazmada
overlap extension PCR cloning mU@uﬁ’J&J‘qw
1Usluwes Cauliflower mosaic virus (CaMV) 355
Srunuaeaysioiileatu uazmganisaensiase
CaMV 35S terminator lunanaiiatames pCass2
wulawanaila pCF17 7 wag pCF17 8 uay
wanalnlaseasny pCass2 d9AsAULADYS
dlorunmswzidsutouuudedeseiosty
dusau (passage) Imadwﬁaa%u‘ﬂﬂaﬁmtﬁsﬂu
gwnsAniden LB i Ampmtlm 100 ppm LE
WuseUaz 24 Falu mﬂuummmﬂaamaﬂﬂ
indenuitedssieluseuinluauasuduseu dle
afananafingilandsanniaensuluusazseuse
3% alkaline lysis LagasI9LATIERVUIANANETA
prewwAila agarose gel electrophoresis Waadin
pCF17 7 wag pCF17_8 danuinlsnlanuuzazne
finpaeu

AdIdy: AnuadesveInataln, laaunalaa,
nithasa, hidalussgaaumunzasne
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N5a319 infectious clone washisaniwuay
hh%adnd 910 ONA Wnaevesdelaaiiislu
¥iinordidue (RNA virus) Wutunouiidrday Tu
mai Ul Anuwduaiiiugutusmansluana
veudolda flavnsuiionmhiivesdusing o wax
Snwnsmedineeatolhde Wy madiuus
h¥a wlinvesiivende AuguLsilunisinlen
wazkiyuAUAIEINNTalun1sABlsA WU N3
Wannenslsa nsindeuiseniiaeaduagsses
Tnavenluluduiis n1sarenenlspeumanuas
wasve URTenfuBuiidunmilse anuaudd
wazrinvenduleianidelaalunisdesiusiu
wazn1saenUaen (Tsai and Dreher, 1991; Atreya
1992; De Jong and Ahlquist, 1992;
Carrington et al., 1993) waztile Aoz luly
Uselemilunsmunlsasoly damlneilves
wanafinfiiu infectious clone vadhi¥a sihflaanu
Liiadeswazgaydeanuanysaivasmataiinluly
semdnamsasaiinsnalusuaiiios iy
i duguassasionisimanalinlulduszlew
#19 (Boyer and Haenni, 1994) {]mmﬁﬁmﬁwﬁu
fuwanadafifiduiiuwvedhsa fiflansiugnssu
\uensiBueaneuan (+strand RNA) @eaunsn 7
fwuine1u1nnin 9,000 dandlelng 1wy ve9
Indila%a (Potyvirus) lelfidsamadiandiiung
gamnll Wiounaeiugvoswadidittu [Wudu
wazfsreauindutymiunatada infectious
clone wasla¥a PRSV-P anesiugive (Charoensilp,
2000) wazwws PRSV-W (Attasart, 2003;
Chiampiriyakul, 2007) ag#iuglne

Tidlusnegaisumutzazne (PRSV-P) 3n
agluanalniilida (Potyvirus) Tuad Potyviridae
Hub¥afiviadeeudevngoesunsaiuumas
nNsuanuzarne (Carica papaya L.) ilan
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PRSV-P fi3lusiluu monopartite Usgnauay
an$idueanuan wilsans senenlselimeisna
wazuamneluaed Aphididae ldun masseu
a8 vlaluluy non-persistent WUIRNINNEY
ANnUanIziweIdy Taun viad (PRSV-P) vinli
Lﬁmisﬂlﬁﬂgqﬁ’umamauazﬁmngaum dutia
ﬁmﬁag (PRSV-W) viliAnlsafiuiionseauns
windu 3lunweslada PRSV flUsiu genome-
linked protein (VPg) amgj‘ﬁﬂma 5 wazilany
poly(A) agituane 3" wlasvaldidulusiuaeiien
untng wagesiealulusiuvunandiuau
10 %in FeadrduSuanuats 5 vosdluy ldun
P1, HC-Pro, P3, 6K1, Cl, 6K2, Nla-VPg, Nla—Pro,
NIb uaglusAuranulasa (CP) (Gonsalves et al,
2010)

n15@3519 infectious clone vaslniila5a
fwiinitnenstdlunasanaass (in vitro RNA
transcripts) lngnansaainlaau cONA aneuil
TlUslumesves bacteriophage LU SP6 T7 Wag
T3 wagyliAnlsaluiivendale nunisadislaau
Tunanadafiviliiuinlselalaenss (in vivo RNA
transcripts) men1slaau cDNA aredunielanis
AuAuvedluslumes Cauliflower mosaic virus
(CaMV) 35S promoter (355 P) wazusznausie
dung poly(A) sioann 3 UTR way CaMV 35S
terminator (355 T) e NOS terminator e
Whdigedesilininlsalaensala (Johansen,
1996; Desbiez et al., 2012) in1sas1ananaiin
infectious clone ¥84 cDNA Liuagvaslasa
PRSV-P uag PRSV-W anewiuglne (Charoensilp,
2000; Attasart, 2003; Chiampiriyakul, 2007) wanaiin
PSA1155, pSA1164 uag pSA1273 Usznausie
CDNA a8Lfinves PRSV-W 1deufunanadi
laseasns puC 19 muaulagluslimes CaMV 35S
WU partially duplicated wag NOS terminator
Lﬁ'aﬂwﬂ’ﬁﬁﬁﬂmai% particle bombardment
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PSA1164 Way pSA1273 iliAnlsAfugATila us
pSA1155 lvhlAnlsadiotgnidelasizna

nanafadananailanaiaiosdn (Attasart,
2003) Chiampiriyakul (2007) laasq
PDPCWPN7978 and pDPCWAN0178 Usznausie
CDNA @eLfinves PRSV-W wioufunaiadia
1AsIg519 pDrive (Fermentus, USA) MUQMT,@EJ
1Uslumas CaMV 35S wuu partially duplicated
wag NOS terminator wWua1 wanaiiansnaialal
wdesliausainsunuluwuafiderddulsd

@mﬂizmﬁ‘mmmiﬁﬂmﬁé’mmiﬂssLﬁu
ANuEResveswanalin pCF17 7 uag pCF17_8
fwfu in vivo infectious clone wasla¥a PRSV-
SMK5 aneiuglne fldasatu wdehunsdne
BoafiuusinalunuaiiZedthy £ coli DH5-OL
wlenshlldlunsAnyideiatugmanslnana
voudoltatnely

gunsal uazdsnis

mMsdsadauuaiite

dulalaflveatiouvaii3e Escherichia coli
auWus DH5-0 fidwanadin pCF17 7 wie
pCF17 8 wun 14.014 Alaiua (kb) (Figure 1)
U1 in vivo infectious clone vaslaau cDNA 1Al
anevedRTUIED PRSV-SMKS fiflnuenivesiluy
10,358 hadlelng (nts) audiutans 3 poly(A)
§1uau 35 nts Sasuinalelns 10,032 nts
neasialallu polyprotein Uszneusae 3,343
nsnoziily wazdrulinensiaiivats 5 $1uau
85 nts waziivane 3° 1w 206 nts Wanadinm
asdlpauriliugaznaiineinislsnluniagn
WIUNzazna (Assawathep, 2016) Lazwanayn
W pCass2 YUA 3.633 kb (Shi et al., 1997)
Mnusazshegssuaulalad sndeduems
L83 LB+Amp (Luria-Bertani medium +



ampicillin 100 pg/ml) Ysu1as 5 ml lneides
\Wg1¥1 200 59U/UNTT Mgl 37 semvaltes
& o o & L& =~ v
Junan 24 9alus duidunisifeaiiosauil 0 wan
anweuuafisedeludedduamsivad LB+Amp
waoalndludns  inoculum: medium 1:100
(V/V) g1 200 saU/U1# Ngungll 37

CaMV_355 term
EcoRl 11544
Notl 1153

Poly(4) Tail

g

\
1kbe
/
/
<\

d.Jn.n.

psrwaldea Wunan 24 $alus Tudunisides
Foseudl 1 minturhnisthedeadeste q fuda
AUTIUIUAUTOU (passage) LarUIEITLUIUADE
Fovnmsisudousazseu watananaiin il
pIMLEDYTURINAAllaLarN1SIARLIARUAY
NANLALND

by ¢

T UTR Ia\cz-l reporter
Hpal 11256— =~ PBR322 origin
- . \ORF_2 rf6) - -
) ~ s amp marker nep = y
- pCF17 .
14014bp i
- .
———Nrul 4057
. * Sgamhi 4168
. -
i .

Figure 1 The in vivo infectious construct, clone pCF17, derived from a full-length cDNA of PRSV-SMK
combined on plasmid vector backbone (pCass2) under the control of a partially duplicated
Cauliflower mosaic virus (CaMV) 35S promoter (35S P) and CaMV 35S terminator (CaMV_35S

term)

NMSENALAZATIIATIZHNANENA
ThdeuueiiSeiiiinanaiinoniiasslidna
fu Junniiteiunzneuwadmeninu 6,000¢
Junan 2 uil dhegneuwaduinsadanaiaie
1838 alkaline lysis Ingld387Usudsea9n
Kotchoni et al. (2003) FuUdsuwlasansazane
984 solution Il 11 8M ammonium acetate
avangpznaunatainnie TE dvlwes (10 mM
Tris-HCL, 1 mM EDTA, pH 8.0) U3u1a3 20 pl
Taszvinanalinfianalddowmada gel
electrophoresis agld agarose gel AALTUTU
0.8 % T 0.5 111 TBE Untnas (45 mM Tris—HCL,
45 mM Boric acid, 25 mM EDTA, pH 8.0) ldnseua

Tihnsefianusedindmadi 100 Taad Wuwan 40
W% uathuey agarose gel undounaUALOULD
pawa1sazae ethidium bromide AUULTY 2
ug/ml unan 5 wift udnhandslaeuginidu
181 10wl asrvguaviidutenielduas
Sanslalolan wazalenindlsLades gel
documentation system (Gene Flash, Syngene
Bio Imaging, Cambridge, UK)

nsnagaunIsiialsa

dmanalin pCF17 7 waz pCF17 8 uag
wanafia pCass2 (wanadalassadie) fiafnannis
mMsteuiaseTannududusenses UV-Vis
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spectrophotometer (NanoDrop 8000, Thermo
Scientific, USA) ﬁw”LUUamﬁaé’w%%aauu%éfu
UEAND Imwﬂ‘wmmLLwamammﬁuaﬁumu Ugn
Woshemsmnanaiiausezsln ogay 40 pg/hu
asunzasnafiilluadegetosily S1uau 10
Au/n35030 Tlnuna@euneaiadninesanuidy
U 0.05 M (1M K HPO 61.5 ml wag 1M KH PO4
38.5ml, pH 7.0) ‘vm 0. 5% (w/v) Na,SO, wag 0.5%
(W/v) A1SUBSUAL Lﬂuﬂsimﬁmmm waZNAL
Tndunzaznefiiulsnainde PRSV-SMKS 130
919 1:10 Tulnunadeuneainnininesaniy
WU 0.05 M Lﬂuﬂiiui'ﬁmummﬂ AelSuuau
TCIITE- Gr-Rr- Geay e Ugnugay ﬂal*fﬂ,uiiql,iauﬂaﬂ
w&zji]aqﬂuLLuawaqUaﬂwaLﬂunm 4 &Un9t R399
aaummwaa‘[iﬂimqum‘mu wagiilu
Urarnou1nsI19la5a PRSY #2878 ELISA
(Assawathep, 2016)

NAN1SNAADY LazIansal

ANULERNYSUBY infectious clone W89 cDNA
Wnanpvedhisalussgmawinuuzazne 9113
AATzRvInURswanailn pCF17_7 wag pCF17 8
Fafaldanuuafidednthu £ coli DH5-o wu
nanadnaesdinsdvuindiuas (14.014 kb) N
Traundwunisiaedaodedesuinduseu
(passage) fauanslu Figure 2B wag Figure 2C My
awiu Inenunanalinanediuegluwuaiiadntu
E. coli DH5-0. Tigusnnsiavnlaauluusazyie
AdumianiovunauoufiduemnsgiuLauusn
OVHindill) liosmnfunsusnwanadauuu native
form lale@nssaseieulasisnsiniziiialy
Aanduwaudue Tuulraunusauiidued
fusisufivunadnnit 14 kb fimasdulaau
go8vne pCF17_7 waw pCF17_8 finanainuisdiu
2AUAANIUANANINNTEUIUNTANANAELR YT
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sUkuY (form) yomaafinfiiuaneuuy Lesan
wanadadvuialug nszurunisadaiielwle
native form #ldeinnda laUSeuiisuiu
wanadalassadne pCass2 (Figure 2A) Famuugy
AdulenatsLauLy Uiy LLamﬂﬁLﬁudwwmaﬁﬂ
PCF17_7 uay pCFL7_8 HGPRHIERERGR dloth
Wmamlﬂﬂaﬂwawumwmam pCF17 7 uay
pCF17 8 mﬂwmmi'ﬁﬂiummmmmauﬂumyavﬂﬁﬂ,m

fn91ufsmnulyiafosvesnaialn
infectious clone wouelniilada Anudlowiy
UStnamanalinluluaiiiseldntnu £ coli unslaau
TngldanunsafinuSunadld Jsorainanudufiv
¥a9lUsAU P3 waz Cl vadlniilisa (Jakab et al,
1997) wiseannmismeluresarsuianalelnaung
@ity (Flasinski et al., 1996) @eandosiu
sreumsasravanadinfidulnauves cDNA Wiy
awvashhia PROV-P aewuglneg ldluslumes
CaMV 355 fiflusdruvedlusiunesidudiud
%17 (duplicate) Tumsmuaunsnensiafidue
wulmaalalufinnuaies wasnandnues
wanaiinfiataldanemsiasadoveuaiise
fiflaaunaniidusiuan (Charoensilp, 2000)
nsasranatadinfidulaauses cDNA areifiy
19391948 uL003L5d PRSV-W aneiiuginey
l#lusTawmes T7 polymerase ‘W‘Uﬂ'ﬂmaﬁm e
Auide £ coli DH5-a Wrduiigungdl 4
ssnwadadunemarsiuudiundesin
WU FJUWUUVBILAU cDNA Wasuluidlednde
oulwiindinig (Attasart, 2003; Chiampiriyakul,
2007) Taau cONA iuaneveslafa PRSV-W 7
AIUANNITHAAIDDNUBIEUAIENITAIUANTDY
1Uslumas CaMV 355 wag T7 RNA polymerase
promoter lal@unsaufianilaludenuailie
E. coli Famaindnanudufivreddusiuldaiu
Ao £ coli ¥ty demaldiAnnismeluves
waradnszui1an1siinUsuiavenatalio



Clone #
567 8 910

Passage 10:

MC1234

6.557 kb3,
4.361 kh—>

2322 kb —>

A. pCass2

Passage 10:
A C

Clone &
2 31 45 5 7

5 0 10 M

B. pCF17_7

(Chiampiriyakul, 2007) finsvadeuifinaiy
@iesves cONA Taauvasdludlnilsa luvaie
3T WU NMSEDALNSN intron WUSIEEIU cDNA
vaslisarumisdufianaindufivle flusiesy
voslifavaresdalulnilisa laun Pea
seedborne mosaic virus (Johansen, 1996) Plum
pox virus (Lopez-Moya and Garcia, 2000) wag
Papaya leaf distortion mosaic
(Tuo et al., 2015) iHudu wadivanes1eud
Usvauanudsalunisadng infectious clone ¥4
12%a PRSV s1auu in vitro %0 in vivo #laifinns
donunsn intron yinlwealaalaaufiazidy
infectious clone waaba¥a PRSV laldufudosunsn
duved intron Ale (Chiang and Yeh, 1997; Chen
et al., 2008) Feaenmdaatunisadrslaauiiiu
infectious clone vadh¥a PRSV fildlunisine
adail (Assawathep, 2016) flaaulsifinsunsnau

o>

aon.n.,

Figure 2 Plasmid stability of PRSV infectious clones

in Escherichia coli DH5-QL after ten passages
on culture medium. Plasmids include (A)
pCass2, plasmid vector as control, (B)
infectious clones pCF17 7 and (C) pCF17 8,
respectively. Lane C = plasmid at passage
0; M = A/Hindlll DNA Marker

Passage 10:

C. pCF17_8

intron W1luuredsla Uszneudunanaila
Tassadafild pCass2 iunanafinfifiduSudunis
\fisI$ 131 (origin of replication) fixnanwa1adin
PBR322 (pBR322 ori) fisiUSunauiinsiowsad (20
copies/cell) Fuwinannnaradafidlaseadreain
wanadin pUC Mazifinyiunaseadgafis 500
copies/cell (Howe, 2007) %daﬂﬁ]dﬂmaiﬁlﬁmﬁmum
vosnuliiadosvedinau cONA fifluunne1ania
9,000 Hamalelng (Boyer and Haenni, 1994)

GELY

lunsnegeuiunatale in vivo infectious
clone v@9 cDNA Lfuaneveshisa PRSV-SMK5
Sruruaediaau ldud pCF17_ 7 uay pcF17_8 78
wanaflalassadne  pCass2 Aildnmisiud3una
Tunua?iisedtnu £ coli DH5-0L Tueimsivan
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Luria-Bertani Mfivansufiiiug ampicillin 100
pg/ml WweninnuEansil 200 seU/7 ﬁqmwgﬁ
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