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Abstract

During a field survey at 9 regions in Bali Province, we found plants with vein yellowing symptoms on young leaves. The vein
yellowing symptoms were validated by extracting total DNA, performing PCR, subcloning with TA cloning, and sequenc-
ing the plasmid DNA. PCR amplification was done by using universal primer of Begomovirus. The SPG1/SPG2 primers
amp.‘icd DNA bands of 900 bp from two leaf samples showing symptoms of vein yellowing from Badung and Gianyar.
The nucleotide and amino acid s.uences of two isolates from sweetpotato in Bali had highest identity with that of SPLCV

1solates China and South Korea. This 1s the first report of SPLCV infection on sweetpotato in Indonesia.
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Sweetpotato (Ipomoea batatas) many producted in Asia, par-
ticularly in the Far East Asia and Southeast Asia countries.
In Indonesia, sweetpotato becomes staples food particularly
in Eastern Indonesia. Food diversification is a solution to the
problem of food needs in Indonesia. Sweetpotato production
in Indonesia in 2015, 2016, 2017, and 2018 amounted to
2298, 2169, 2023, and 1914 tons (Central Bureau of Sta-
tistics 2019). According to this data, annual production has
reduced. In 2019, a field assessment of sweet potato pro-
duction in nine regions of Bali Province discovered yellow-
ing symptoms on plants in the Badung and Gianyar regions
(Fig. 1). The leading cause of sweetpotato virus disease in
Bali is the Sweet potato leaf curl virus (SPLCV). The same
viral infection was detected in China, resulting in a 20%
decline in sweetpotato yield (Feng et al. 2000).

According to Moyer and Salazar (1989), the SPLCV
virus was discovered for the first time in Japan and Tai-
wan in 1980. Moreover, in several countries such as the
United States of America, Brazil, Italy, Spain, Peru, Kenya,

The reported nucleotide sequence can be found in the DDBJ/
EMBL/GenBank databases under the accession numbers
LC586169 and LC586170.
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Uganda, India, China and Korea, similar viruses have been
found (Briddon et al. 2006; Kwak et al. 2006; Parotka et al.
2010; Albuquerque et al. 2011; Wasswa et al. 2011; Zhang
and Ling 2011; Kim et al. 2015). Yellow veins and upward
curling leaves are symptoms of SPLCV infection in young
sweetpotato plants (Kim et al. 2015). The host range of
SLCYV such as Ipomoea purpurea, I. nil, I. batatas, 1 setosa,
I aguatica, and Nicotiana benthamiana (Clark and Hoy
2006; Albuquerque et al. 2011; Wasswa et al. 2011; Zhang
and Ling 2011; Choi et al. 2012; Kim et al. 2015). SPLCV
can be transmitted persistently by the whitefly vector Bemi-
sia tabaci (Simmons et al. 2009) and grafting. There have
been no transmission reports through mechanical or seeds
transmission. However, currently, SPLVC transmission
has been found through seeds (Kim et al. 2015). SPLVC
DNA can replicate in seedlings. This incident has occurred
in Korea. The proof is SPLCV detected in endosperm and
embryos by PCR. Previously, SPLCV have not been reported
in Indonesia.

In this study, the disease incidence of these viruses based
on observations of symptoms in the fields. The incidence of
viral diseases in the field showed that the disease incidence
is more than 50% occurs in Badung and Gianyar Regions
(data not shown). One hundred eighty samples of sweet
potato leaves exhibiting symptoms consistent with SPLCV
infection were collected from nine regions throughout Bali
Province (Badung, Bangli, Buleleng, Denpasar, Gianyar,
Karangasem, Klungkung, Jembrana and Tabanan). The
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Fig.1 Typical symptoms on
infected sweet potato crops in
Bali: vein clearing (A-D)

purpose of this collection was to determine the presence of
SPLCV in sweet potatoes.

To confirm the vein yellowing symptoms, the total DNA
was extracted, and PCR was performed. Then, the PCR
products were subcloned using TA cloning and followed by
plasmid DNA sequencing. PCR amplification was done by
using universal primer of Begomovirus SPG1 and SPG2
(L1 et al. 2004). Dream Taq Green Master Mix (2X) was
utilized for the Amplification reactions (Thermo Fisher
Scientific, Waltham, MA, USA). The SPG1/SPG2 prim-
ers amplified DNA bands of 900 bp from two leaf samples
showing symptoms of vein yellowing from Badung and
Gianyar (Fig. 2). The result of PCR from plants not show-
ing symptoms and that no amplification was observed. The
disease symptoms have the ability to transmit its diseases
from the symptomatic plants to healthy plants through graft-
ing to I. setosa. The results of this detection prove Lhe.rcs-
ence of Begomovirus infection in sweetpotato plants. DNA
fragments of Begomovirus were cloned toward pTZ57R/T
vector plasmid (InsTAclone PCR Cloning Kit, Thermo Sci-
entific, USA) and injected into competent cells of E. coli
DH5a. Sequence analysis was performed on the recombinant
.asmid DNA extract. Using Clustal W, the partial genes'
nucleotide and amino acid sequences were matched to the

@ Springer

+ 1000 bp
+ 750 bpm=

Fig. 2 Visualization of PCR products using universal primer of Bego-
movirus SPG1/SPG2: melon leaves from the Gianyar (1), Badung (2),
positive control (C+), negative control (C=), DNA ladder 1 kb (M)
(Thermo Fisher Scientific, USA)

SPLCV sequences in the GenBank database (Ameri and
Ayazpour 2021) (Fig. 3).

The nucleotide and amino acid sequence homology of
the SPLCV Bali isolate varied between 97.8% and 98.8%.
This indicates a low degree of variation. The homology of
SPLCYV Bali isolates to that of isolates from other countries
was ranged 86.5-97.2% and 88.7-98.4%, respectively. Two
clones from Badung (LC586169) and Gianyar (LC586170)
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Fig.3 Phylogeny tree of the ACI and AC2 gene of SPLCV Bali iso-
late; nucleotide sequences of SPLCV using Tomato yvellows leaf curl
virus (TYLCV) as out group. IDN-Indonesia

shared a maximum identity of 96.2-97.2% and 97.3-98.4%
at nucleotide and amino acid level, respectively towards the
SPLCYV isolate reported from China (MK052985) and South
Korea (KT992062), confirming the association of SPLCV
with vein yellowing symptoms on sweetpotato in Bali, so we
designated the isolate as SPLCV-IDN (Indonesia).

The phylogenetic tree analysis showed that SPLCV
divided into II groups. Group I consists of isolates from
Asia, II are isolates from America and Europe. SPLCV Bali
isolates were in the same group with other Asia isolates.
This study is the first report on SPLCV infection in sweet
potatoes in Bali. Since the province has been leading the
sweet potato production in Indonesia such result finding will
help strengthen plant health certification standards in order
to provide virus-tested propagative materials and bulbs for
domestic growers and export to other countries (Table 1).

Table 1 Comparison of the Bali SPLCV isolate's nucleotide (nt) and amino acid (aa) sequences to isolates from other countries found in Gen-

Bank
Isolate Geographical origin Host Symptoms Homology (%) Accession number
Badung Gianyar
nt aa nt aa
Z] Badung, Bali, Indonesia  Ipomoea batatas Vein clearing 97.8 988 LC586169
Abs-1
U Gianyar, Bali, Indonesia  Ipomoea batatas Vein clearing  97.8 988 LC586170
Ubud-1
hul94 Hu-194  Hunan, China Ipomoea batatas Unknown 97.0 982 972 984 MKO52985
Z] Zhejiang, China Ipomoea setosa Leaf curling 943 962 965 974  JF736657
202 South Korea Ipomoea batatas Leaf curling 940 962  96.1 97.1 KT992065
169 South Korea Ipomoea batatas Leaf curling 962 973 964  97.6  KT992062
GE-21 Muan, South Korea Ipomoea batatas Unknown 940 962 960 971 JX961673
7 South Korea Ipomoea batatas Leaf curling 936 957 957 969  KT992048
Sp3-2 Spain Unknown Unknown 874 898  89.0 909 KT099145
P213-11 Southern Portugal Ipomoea indica Veinclearing  87.0 892 886  90.2 MG254543
P213-8 Southern Portugal Ipomoea indica Veinclearing 869 884 883 90.0 MG254542
409 Khartoum, Sudan Ipomoea batatas Lef curling 876 B9.6 BRR 904 KY2T0732
Uk-2008 Kampala, Uganda Ipomoea setosa Leaf curling 873 89.6 888 904 FRT51068
648B-9 South Carolina, USA Ipomoea batatas Leaf curling 870 892 BE2 90.0 HQ333144
BR-Uti-08 B ahia, Brazil Ipomoea batatas Leaf curling 865  BET  BR2Z 90,0 HQ393IMT
W51-4 South Carolina, USA Ipomoea setosa Leaf curling 875 898 885 902 HQ333141
MP3-09 Pernambuco, Brazil Ipomoea batatas Leaf curling 868 87.6 878  89.7 HQ393470
*TYLCV Masan, South Korea Lycopersicon esculentum  Leaf curling 638 672 665 696 HMI30912

FTYLCV: Tomato vellows leaf curl virus as out group: nt (nucleotide) and aa (amino acid)
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