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INTRODUCTION

Sweel potatoes contains nutritious content such vitamins,
minerals and carbohydrate but traced in lipid thus fit to be
consumed by people with high cholesterol. Because of that. the
American farmers cultivate it massively up to 135.000 acres
(Naeve, 2015) and was predicted to be increased due to
promotion of the tuber’'s heaith benefits. In Indonesia,
however. sweet potatoes are mainly cultivated in Java and Irian
Jaya. As a tropical country. the Indonesian agricultural
activities face various plant-disease organisms (Juanda and
Cahyono. 2000) lead to a requirement of well management
practices from planting to harvesting. Alternatively by
cultivating disease-free planting material which so far. about
172.5 million Hectares arca have been being used mainly for
maize and cotton: a double digit increasement (James, 2013)
due to development of new cultivar by changing the plant’s
genetic characters. The plants’ profiles. therefore. change its
characters including nutrient contents. defence and survival
characters against biotic and abiotic stresses {Bennet. 1993).
The genomic DNAs (deoxyribo ucleic acids) might be
analysed using the PCR-RAPD (Polymerase chain reaction-
rapid amplification of polymorphic DNA) which is able to
detect polymorphism among the individuals or cultivars
randomly according tot - genetic characters in an easy. fast.
cheap and simple steps (Williams er o/ 1990). stated the PCR-
RAPD might be run without any initial information of the
template’s nucleotide. small amount of DNA and shont
primers.

The PCR-RAPD has been btﬂ! reported to be applied for
identifying gene  variations in various types of plants and
aninuls (Poerba ef af., 2007; Langga ef af., 2012; Pumomo, ef
ai, 2018). Current study w  aimed to explore the
polymorphisms among those 10 scabies-infested sweet potato
cultivars using 19 RAPD-PCR primers.

MATERIAL AND METHODS

Source of genomic DNAs: Current study selected 10 different
sweet potato cultivars namely: Cangkuang=Ca. Cilembu=Ci.
Ungu tua=Utuh. Solosa kuning=So. Kidal=Ki. Borobudur=Bo.
San=Sa. Sutuh=SiAntin=An. and Beta=Be and tested for
polymorphisms against Sphaceloma bhatatas. The healthy
plants were initially infested by Sphaceloma batatas spores to
cause scabies. Polymor isms were tested using 10 different
10-mer RAPD primers: OPA-1. OPA-2. OPA-3. OPA-9. OPA-
11, OPA-13. OPA-13. OPA-15. OPA-16 and OPA-IR.
Genomic DNAs were isolated according to a modified-CTAB
{cetyltrimethylamonium  bromide) as followed: 2 grams
scabies-potatoes leaf of each cultivar was taken and cleansed
from dirt then dried. The dried leaf was grinded using mortar
and pestle and added by 1.500 ul CTAB buffer (Table 1)
which was pre-heated for 30 minutes at 65°C in a waterbath
then with J§ mercaptoethanol. Mixture was then transferred into
a microcentrifuge tigde and warmed in awaterbathfor 80
minutes at 65°C, and centrifuged for 10 minutes at 11.000 mpm.
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Supematant was transferred to new tube and added by 800 ul
cold CIAA (chloroform Isoamyl alcohol 24:1) then vortexed
E35 minutes and re-centrifuged for 20 minutes at 11.000 rpm.
The supernatant was taken EJ new tube and added with
ammonium acetic as much as 1/10 of the supernatant volume,
and cold absolute ethanol 2/3 of the supernatar solume. then
incubated over night at -20°C. The next day. re-centrifuged for
20 minutt at 11.000 rpm at 4°C: supernatant was thrown out
and kept the pellet and added with 750 ul of 70% ethanol. and
centrifuged for 5 minutes at 11,000 rpm. Supemnatant was
thrown and the pellet was dried up by putting the micro
centrifuge tube upside down to dry and added by 100 ul TE
(tris-EDTA) Ix buffer and kept at -20°C for further uses. The

contaminants (polysaccharides or protein) (Gupta and Preet.
2012). These contaminations might lead to no amplification.
because they blockage activity of Taq polymerase. Table 3.
Showed the total genomic DNAs of samples ranged from 61.5
to 1011 ngul which were enough for RAPD-PCR
(Anggereini. 2008) with absorbances of 0.33-1.17 (3260/2.230)
and 1.06 to 2.01 (2.260/2280). These absorbances indicating the
current genomic DNAs were contaminted by cither protein or
polyphenol (Sambrook e al. [989) which were not
surprisingly happened. as these two compounds might interfere
in plant’s cells walls, thus make them difficult to be split from
the genomic DNA without specific precaution on the
extraction steps.

obtained genomic DNAs were measured for their
concentration by spectrophotometer. Table 3. DNA concentration of the scabies infested-sweet potato
o spect
Table 1. Compeonents of bulfer modified CTAB S g
- Varietics Concentration ( ﬂ'ﬂ) 22604238 12607280
Number Comppounds :l::l“i:lll;l Canghuang 613 0.330 L139
) Cilembu 287 1174 2014
1 CTAB 10%, 300 Unguia 1,011 1069 LO62
2 Tos-HCTIM pH 8 156 Solosa kuning 208 0.Y3s 1.921
3 At ethy lenediaminetetraac etic acid) P Kidal 172 0320 X114
= 0.5 MpH § Borobudur 330 0.801 1.791
R Nalis M 120 Sar: 121 0339 2252
3 SDS (Sodium dodecy] sulfate) 270 Satuh 104 1.000 {000
6 fFmercaptocthanol i3 Antin 9.5 0.680 1.874
7 Sterile Aquadestillate 283 Beta 78.2 0.476 1.896

PCR-RAPD Awmplification: PCR-RAPD was performed in 13
ul total volume containing | uL 50 ng/ml genomic DNA. 1 ul
primer. 6 ul PCR super mix. and 5 ul ddH20. Amplification
was set as 5 minute at 95°C pre-denaturation. run for 45 cycles
consisting of 30secondsdenaturation at 94"C. annealing for
30seconds at 40°C. extension for | minute at 72°Cand post
extension for 7 minute at 72°C and soaking at 4°C. The
obtained genomic DNAs  were liquidified to  theend
concentration of 50ng/mi each prior to. Amplification of the
DNA template strongly depends on the primer (s) since each of
them has its own position to stick. leading to different
polymorphisms (numbers and size of the base pair/bplas wells
the DNA fragment (s). Selected primers were stated on the
following table(Table 2) as stated by Mattuchah. {2009) where
OPA primgzs showed better polymorphisms than OPF ones.

Table 2. List of primers used along the study

Primer SW {5°-3) Froduct size (hp)
OPA-1 CAGGCCCTTC 250-1.300
OPA2 TGOCGAGUTG 250-2.000
OPA-3 AGTCAGOCAC 250-1,300
OPA-4 AATCGGGCTG 300-1.450
OPA-Y GUGGTAACGCC 250-1.500
OPA-11 CAATUGUUGT 250-1.500
OPA-13 CAGCACCCAC 250-2.300
OPA-IS TICCGAACCC 250-1.200
OPA-16 AGCCAGUGAA A50-1 400
OPA-18 AGGTGACCGT 250-1.500

RAPD-PCR finger printings: Visualization of PCR-RAPD
products were performed in | % agarose gel and interpreted for
their polymorphisms. The fragments were then analysed using
a statistical program Mega 7.02 for their genetic variability and
refationship.

RESULTS AND DISCUSSION

Total genomic DNA yield and guality: The total genomic
DNAs were measured for their quantity and checked for
quality using a spectrophotometer applying two absorbance
ratios of 226072230and 2260/2280. for detecting any

Varadarajan and Prakash {1991) stated if the plant’s secondary
metaliofites as latex. polysaccharides. and protein interfere
with the extraction of high-quality DNA from sweet potatoes.
Polysaccharides are more difficult to be split from DNA since
it produces matrix. Isolating genomic DNA. therefore. need a
proper step both physically and/or chemically. Some rescarch
reports for examples, reported involvement of liquid nitrogen
to freeze the cells. adding some homogenised beads. keeping
the material in a dark room for up to 2 days. pre heating mortar
and pestle or using beads prior to and during grinding the leaf
1o a powder {Doyie and Doyle. 1987; Goldberg. 2008; Sharma.
2008). Current modified CTAB method did not produced pre
genomic DNAs. Others. suggested chemical compounds such
as the used of § mercaptoethanol. PVPP. natriun Hsisulphite.
sucrose and ascorbic acid (Surzycki. 2000; Varma ef af., 2007
Syafaruddin ¢ af, 2001: and Nugroho e wi, 2017). §§
mercaptocthanol was used to reduce the amount of disuifide
bonds during denaturation of protein stick on the cell’s wall.
Current data involved SM NaCl. but not fully able to separate
the contaminants . indicating the protein content in the scabies
infested sweet potato has already fully oxidized and
irreversible bind to the nucleic acid (Varadarajan and Prakash.
1991). Furthermore. Fitriya ef «/., (2015) reported the genomic
DNAs of three bacterial cells were contaminated by protein
(2260/7230= 2.01-2.28). Syafaruddin ez o/. (2011). added 1.5%
PVPP resulted in 1.80-1.91 purity 22607280 of their cashew
nut DNAs. Even though § mercaptoethanol applies to
overcoming protein binding. but. However. it did not perform
well here which might was due to low concentration was
added. since the Bio-Rad Laboratories suggested 50 ul to make
1.000 ul solution buffer.

Amplificatin of PCR-RAPD markers: The better quality of
DNA templatethe better PCR products would be. Current study
used the genomic DNAs and amplified using ten different 10-
mer primers which agreed to Poerba er @l (2007). supposed to
have 10 bp length but without any palindrom sequence.
Current study used 13 ui solution consisting of 1 uL DNA. |




ul primer. 6 ul super mix. and 5 ul ddH2O. Amplification was
run for 45 cycles ina Thermo cycler machine (PeqLab, Primus
25 type) and set as follows: 5°95°C pre-denaturation; 30°94°C
denaturation, 30°40°C annealing. 1°72°C extension and 7°72°C
post extension prior to soaking at 4°C. Tab 4. Showed
polymorphisms among those genomic DNAs of 10 scabies
infested sweet potato using 1 0-mer RAPD primers with total
bands reduced were 359 bands. This table indicating
complementary  sequences between DNA  templates and
primers except for OPA-2 and OPA-4 which did not show any
band in any locus of the Antin and Cilembu cultivars. Current
study was focused on polymorphisms pattern among those
cultivars by involving ten different 10-mer RAPD markers.
Tingey ez al. (1994) stated the numbers and intensity of the
DNA iragments will strongly depends on how complement the
DNA sequence of the primer to the sequence of DNA
template. The data of those 10 cultivars 6 cultivars showed
polymorphism varied between 75 to 100%which located in
various length between 250bp and 2.700bp. though they were
having different numbers and intensity. Weeden ez @l (1992)
stated some compounds like polysaccharides and/or phenol
even in low concentration might caused thin amplification of
the fragment. A particular fragment might also be amplified
several times but another in few times only because there is
such a competition between the sequence of the primer to the
template,

Table 4. Polymorphisms of the 10 scabies infested sweet potato
cultivars

o mens Number of lod  Pelvmorphic  Monomoprhic  Total bands

OPA-Y 9 8 I 42
OPA-2 9 9 0 "
OPA-3 3 X 0 48
OPAA 5 5 o 25
OPA Y 7 7 [ 34
OPA LI 12 12 i} 35
OPA-13 8 24 i 43
OPA-13 4 3 ! 20
OPA- 16 8 7 1 as
OPA-I8 6 o o o
Jumlah 70 72 1

Following to the amplification. current study showed positive
results by means all DNA templates were amplified. indicating
gene (s) alteration between the cultivars were tested. Here,
60% of the PCR primers produced polymorphisms. 197 bands
which spreaded in 46 loci at various distance from 250bp to

700 bp. and 40% monomorphic pattern. Nayak e a/. (2003 );
Subositi and Widivastuti (2013) stated that polymorphisms
meant as genome complexity lead to genetic variability among
the samples. However. 3 of those 10 primers were selectednot
able to produce single fragment on Antin, Beta. and Cilembu
cultivars; which might be caused by unsuitable PCR program
or uncomplementary of DNA sequence between template and
primers. Within the polymorphic group. some cultivars had
thicker bands than others (Ut. So. Bo. An. and Be cultivars)
which might due to the nitrogen base of the primer could not
stick on the correct sequence of the DNA template or low
quality DNA template.

Polymorhic groups: The OPA-2 primer produced 38 clear
bands which produced 100% polymorphic patterns spreaded in
12loci with various length from 250bp to 1.770bp. At 500 bp.
the OPA-2 primer produce some thicker fragments than the
longer one. but produced blank columnon Antin cultivar
because of poor quality of gemomic DNA (226022801.87)
which blockage the primer to stick on any locus (Sunandar and
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Imron. 2010). All alleles appeared in loci ranged from 250 to
2.000bp. indicating strong genetic variation of the samples thus
no more similar performance for particular phenotypic
character. If this primer was able to produce band (s). it will
show monomorphic pattemn {s). The blank column. however.
did not parallel to DNA seguence unavailability. but more
related with some human errors (PCR setting condition. or pip
petting). Since others however. produced | to 6 alleles, as also
noted by Winarsih ¢7 af. {2017) OPA-2 primer did not produce
any fragment of cytochrome B coding gene of swine inside the
instant noodles. OPA-4 primer in producing 24 visible bands
spreaded in S lociat 250bp to 1.200bp in a polymorphic
pattern. But it also showed zero band on Cilembu which
probably mwore related with some human emors. At 630bp
locus. other primers were able to produce at least | allele.

OPA-9 primer produced polymorphism with 32 clear bands
which were spreaded in 6 loci with various length from 250bp
to &350 bp. indicating high genetic vanation of the samples.
Some DNA fragmenfiihowever. were thicker than others.
Short size and good quality and quantity of DNA template
allowed the sequence of OPA-Il primer produced 41
fragments clear which spreaded on 250bp to 1.500 bp.
indicating the well run of PCR during the annealing phase
within the cycles. Two samples (Cilembu and Borobudur).
however. produced single fragment cach at almost similar
length (250bp) indicating at a particular locus for amplification
there was different nucleotide sequences between the template
and the primer. OPA-I3 primer produced 45 polymorphic
pattern which  readed in 9 loci from 375bp to 2.700 bp.
indicating high genetic varition among the 10 scabies infested
sweet potato cultivars. The fragments. however, were not
visible clearly and even showed as thick fragments at 350 and
800 bp. indicating at that locus few genes located. The Sutuh
cultivar which produced only single thin fragment showed if
the nucieotide did not fit to the primer’s. OPA-I® primer
produced 100% polyorphisms with 25 bands in 3 loci spreaded
in 250bp to 1.550bp. A single clear allele pattern were shown
in the Utuh and Borobudur cultivars at very closed distance.
indicating if these cultivars performed similarly to that
particular gene.

Monomoprhic greups: Monomorphic pattern. by means there
is no allele variation appeared shown by Figure B7-10. where
182 bands in quite clear bands which spreaded in 30 loci at
from 250 to 1.300bp. The data also showed average number of
band 455 with 66.66%. 85%. &7%. and 91.66%
monomorphisms for OPA-1. OPA-15. OPA-3. and OPA-16
consecutively. However. the OPA-3 produced also in
consistent bands of thin band on Beta cultivar indicating low
DNA concentration; and thick alleles on others when, two or
more genes were present at the same locus coincidentally.
OPA-1 primer produced 52 fragments which spreaded at 250
to 1.500bp. This was the second highest numbers but they were
having inconsistent size. The primer also produced |
monomorphic pattern at about 400 bps. OPA-3 primer
produced 50 fragments in 9 loci spreaded from 350bp to
1.700bp. Interestingly. the primer produced three groups of
fragments at 250 bp. 45-750bp. and >750bp. The most
crowded performance seen on 300 to 750 bp where 9 cultivars
produced thick fragments indicating two or more genes were
located closely. but produced light and thin fragment on Beta
cultivar at 500bp only. Indicating tfffJsequence of template’s
nucleotide was incomplement to the primer.
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Figure 1. Polymorphisms group of of PCR-RAPD markers using OPA-2. OPA-3. OPA-4, OPA-9. OPA-11.and OPA-18 of the 10
scabies-infested sweet potat
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the scabies-infested sweel potato cultivars

But some thick fragments still appeared on 4 cultivars (Kidang.  while the shortest allele was 250 bp (Figure 1). However. the
Borobudur, Solosa kuning. and Beta) which indicating the  OPA-16 primer showed also interesting figure sincc the
similar location of two or more genes coincidentally. When  shortest allele was only 350bp while others was 250 bp.
the polymorphisms occured. meant the plants had either  Current data were then agreed to the previous information that
deletion or insertion on their nucleotides. The primer’s  the RAPD genome located between 0.1. and 3 kb.

sequence. therefore, did not able to stick on the 37 of the DNA

sequence of some cultivars and produced blank columns  Scering the RAPD polymorphisms: Scoring the polymorphism
(William ez /., 1992; and Semagn ef af, 2006); and so caused  wus started by assuming the band produced by the primers as
polymorphisms on the DNAs sequence. Moreover. William et.  putative focus. The DNA bands are in polymorphic patterns
al. {1992) stated the characterisitic of RAPD was able to detect when the appearance in the particalar locus all samples’
allel per locus. thus the mutant alleles might not be able to be  template are < 95% and vice versa when they appear on ~95%
detected. Genes flow among the mitants might also be detected  are called as monomorphic. Harkingto {2007). stated the
between populations (Morjan and Riesenberg. 2004); and so  polymorphisms appeared when the amplification show to have
increasing genetic variation in the population (Frankham er @/, different pattern of DNA bands among individuals tested. but
2002). The longest allele was shown by OPA-13 primer where when the bands appear of all samples present on the particular
70% of the genomic DNAs sample had alleles of 2.300bp locus indicating the monomorphisme existed.
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Table 5. Genetic distance within the ten scabies infested sweet potate cultivars

Cultivars Cangkuang  Cilemiy Ungut Solosak Kidal Borobudur Sari Sutuh  Antin  Beta
Canghuang k! 7

Cilembu 0597 gtk

Ungu wa 0506 0226 yerae

Solosa Kuning 0350 0506 0.429 seee e

Kidal L197 0997 0.776 0.506 g

Borbudur 0394 0.597 0.709 0.945 0833 sty

Sar 0394 0.853 0397 0.945 LR RS 0181 oY

Sutuh 0550 0853 nonn 0.997 1.197 0.550 D332 -Cinre

Antin 0776 0932 0.709 0.997 L197 0SS0 0650 0466  Hvvur

Beta 1386 0932 1.064 0.945 0303 0.945 0997 0945 0997  *¥e

6 primers (OPA-2. OPA-3, OPA-4. OPA-9. OPA-11. and
OPA-8) produced 97.4% polvmorphic patterns {(Table 4) and
so called performed high polvmorphisms. As stated by Poerba
and Martanti (2008) highly pelymorphics of the primers tested
were =50%. Monomorphisms however, were detected from the
rest 4 primers with 143 DNA bands spreaded in 4 loci (Table
4). Performance of OPA-2. OPA-3. and OPA- primers.
however. showed no amplification on Antin. Beta and Cilembu
cultivars were similar to Karsinah e af. (2002). who reported 5
primers tested for polymorphisms of the 30 citrus accessions
did not amplified at all. But not to OPA-13 primer which was
shightly different Karsinah er af. (2002). Currently. it showed
87.5% polymorphisms and monomorphic 12.5%. whereas.
Karsinah er ol (2002) showed 100% polymorphisms.
However. in compared with other related studies. this study
showed a higher polymorphism ratethan Herawati et al. (2018)
on local Banyumas thomy plants (Sailacca sp.) which was
only 80.6% Kinship relationship within the 10 scabies infested
swee? potato cultivars. The genetic information was analysed
according to their p distance done by Mega 7.02 stattistical
program (Figure 3). The data were taken to trace for their

aship (Table 5). which ranged from 0.181 to 1.380. where
Borobudur and Sari cultivars were closely related in their
genetic kinship: but Cangkukang and Beta were opositedly.
Nei and Li (1979) stated genetic distance paradox to genetic
similarity.

Cangkuang
Sutuh

Antin

Solosa kuning
Cilembu

Ungy wa

0.0

0.223

0.110

Q152

e
.22 e ha

Figure 3. Phenogram often scabies infested sweet potato cultivars
analysized by MEGA 7.02

The figure reflected molecular characteristics of those ten
scabies infested sweet potato cultivars, which might be
grouped4 large groups. However. if a hypothetical vertical line
is made on 40% coetlicient it would show la sub-group which
consist of Borobudur and Sari cultivars. while sub-group Ib
was Cangkuang; group Il were Sutuh and Antin cultivars; and
group Ha was Solosa kuning and 111b were Cilembu and Ungu
tua cultivars; the last group IV consisted of Kidal and beta
cultivars. The sub group la and HIb were located at shon
distance of <15% coefficient. This grouping. however. did not
always show a strong genetic relationship among the samples

as also moted by Herawati er o/ {2018). who concluded if the
Duku fruit cultivars tent to be more affected by geographic
dispersal than RAPD markers. The figure showed also those
ten scabies infested sweet potato cultivars  ere grouped
randomly. However. the dendrogram showed the Borobudur
and San cultivars were closely related (9%  coefficient)
followed by Cilembu and Ungu tua cultivars (11.3%).
Indicating expression of the same locus of particular gene (s).

Conclusion

Of those 10 RAPD primers used to amplify genomic DNA of
10 scabies infested sweet potato cultivars 6 primers showed
polymorphic patterns and the rest 4 produced monomorphic
ones.
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