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Abstract  Solanum demissum is one of the wild Solanum
species originating from Mexico. It has wildly been used for
potato breeding due to its resistance to Phytophthora
infestans. S. demissum has an EBN value of four, which is
same as that of S. fuberosum, so that it is directly crossable
for breeding purposes with the cultivated tetraploid potato
(S. tuberosum). In this study, the chloroplast genome sequence
of S. demissum obtained by next-generation sequencing
technology was described and compared with those of seven
other Solanum species to develop S. demissum-specific
markers. Thetotal sequence length of the chloroplast genome
is 155,558 bp, and its structural organization is similar to
those of other Solanum species. Phylogenetic analysis with
ten other Solanaceae species revealed that S. demissum is
most closely grouped with S. hougasii and S. stoloniferum
followed by S. berthaultii and S. tuberosum. Additional
comparison of the chloroplast genome sequence with those
of seven other Solanum species revealed two InDels specific
to S. demissum. Based on these InDels, two PCR-based
markers for discriminating S. demissum from other Solanum
species were developed. The results obtained in this study
will provide an opportunity to investigate more detailed
evolutionary and breeding aspects in Solanum species.
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Solanum demissum-2- B A| Lo A AR 5= 68l 4| 9] ) H-&
& A5} = A (Solanum tuberosum L.) OFAY Z 5 9] sfufo ok,
o] opAYF2 A A Phytophthora infestans®] 2]l Ay 5}
= A4 9 ¥ (late blight)of] A 3H/d& Ko ofof| sl 714 5
QI ARE A qlen oju] glo] A Fo] A3l th4=9]
HAA7F Al E Aol = = o 285 31 h(Park et al. 2009;
Plastied and Hoopes 1989; Ross 1986). ©] oFX < 2] EBN (Endo-
sperm Balanced Number)-2- 42 48] %) o] 2julj 5 722} 5L
SEBNS 714 7 9lo] XM 20l WS Bo 2 e BES
$AJ5t=T o] &= 4= 9l ©m(Cho et al. 1997; Hanneman
1994; Hawkes 1990; Johnston and Hanneman 1980; Ortiz and
Ehlenfeldt 1992; Spooner et al. 2014), AA] el E 72}l S.
tuberosum¥} 0] WO & F At S oA HA A E2 A
¢l tH(Dionne 1961; Sanetomo et al. 2011). o] o] T 3f], A} oFAY
FTE9 F4A 4o H42 9 GISH (Genomic in situ
hybridization) £4 S ja] 7134802 yE e,
AABBPP Al LA o &2 o] AeujA| 2 el S hougasiis
Ege e o] H9 o WA 9l WHE S demissum
O] A5 AA Az 71Rke] FE6uA| ¢l Aoz Sl it
(Ono et al. 2016; Pendinen et al. 2012; Spooner et al. 2008). 5}-Z]
gk, o] et A= Y Al 249 A2 A5 o]
A m| EZE ol M A A O] A= (cpDNA = mtDNA)
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o, & A Lo A 9] S. demissum
o2 o F o vl £ A4S F
A| &5 (Solanum) ok & 2] 213}
TE 7hsstA & ZAolH, S
A} % 7+ A} cpDNAL}
O] FAHA = A
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A== 4% = cpDNA % mtDNAS} 22
AA = o] &7 Holgh G- A 4= 7HA AL 9l em(
et al. 2012; Ruiz and Daniell 2005), 7+ &} cpDNA Q] 7 - A, C, S,
W5 il A o] el ZhA T gl ow, o A
AAFel 79 T eF9) o] cpDNAS} 3HA B EFQ) & mDNAE 7+
A3 Qe AoR dHA Qlth(Hosaka 2002; Hosaka and
Hanneman 1988; Hosaka and Sanetome 2012). T3}, B 11H 7+
Aok 47} ob4% cpDNA®} 4 74 Wl 0} 27] 5
o oh2 4253 §41517 3 4] IR (inverted Repeat)}
LSC (Large Single Copy) & SSC (Small Single Copy) ¥ 5 o2
425 B of 9low, T 28] cpDNA= ThoF R Thl 2, rRNA,
tRNAE 1 &= 130071 F-- A= -4 = of v F-ALgH
Ao &2 & A 9l th(Palmer 1991; Raubeson and Jansen 2005;
Saski et al. 2005; Sugiura et al. 1998; Yurina and Odintosova
1998). 3} 2|7k, o A 3] W2 4] &F {holli= cpDNAC] A 9]
A2 9] W Au 2] Sof w2 SNPL InDel} 78t} 4
o] Lhehit o] 2l B B2 o) So|# EAubA Aol
7bsstel 1 @7o) Wayol of A5 EAI5 Sltk(Calsa
Junior et al. 2004; Cho et al. 2015; Jheng et al. 2012; Kim et al.
2015; Kim and Park 2019, 2020a, 2020b; Saski et al. 2005).

o]of] B &I Lo A= 9FA] Cho et al. (2019)0] ©]3) 7123
B v} QL= S. demissum®] Z A cpDNAO| T sff A 4 B
£ Al&5hH, o] & 7HA] 2H(Solanaceae) &) tHE F5 2] cpDNA
ol v BEA5t 1 A9E o]-&8) PCR 7| HF2) S demissum
ol BAulAS U Ante AT vk

S. demissum®] cpDNA E41-8- 95
TUAFLZRE EF LS AT 8
o™, S. demissum 5012 FAFaHA 7S 918l A= SD9
o &3l S. demissum®] SD7 A& stut7F F74E 3l 2.1, 0] €]
Al E A2 A5 (SH), 5HF°(HR), “Th A" (DI) &} AL oF
A S acaule (P1310970, SA), S. berthaultii (P1310981, SB1), S.
brevicaule (P1205394, SB2), S. candolleanum (P1210035, SC4),
S. cardiophyllum (P1341233, SC1), S. chacoense (P1201846, SC3),

S. commersonii (P1558050, SC2), S. iopetalum (P1230459, SI), S.
kurtzianum (P1498422, SK), S. jamesii (P1578236, SI), S. micro-
dontum (P1310979, SM2), S. mochiquense (P1338616, SM1), S.
pinnatisectum (P1190115, SP), S. stoloniferum (P1160224, SS), S.
vernei (P1230468, SV2), S. verrucosum (P1160228, SV1)2] A%
o] o] &5 At}

REAE AR 7IW Ee 2o e E fAE e
Genomic DNA Extraction kit (Plants) (RBC, New Taipei City, Taiwan)
2 o] g:5}0] oF 100mge] 912 A 7/5}e] DNAS e},

BEA HIFEA =4

S. demissum cpDNA £-41-2- S demissum A& SDIE T A4 o =2
genomic DNAE- 32%35} 1 Macrogen (Macrogen, Seoul, South
Korea) 2] Tllumina Hiseq2000 (Illumina, SanDiego, CA, USA)2]
EWEZ o]8-5ko] 2P ek FHE AA F7IAE FH
o A cpDNA @71 X B &2 84 A 2= 918f 7ol
Hlof| 52 % A =74 58} upo] ekl (http:/phyzen.com) (Cho
et al. 2015), 4.06 beta version CLC genome assembler (CLC Inc,
Rarhus, Denmark), Nucmer (Kurtz et al. 2004) 5-¢] o]-& =] ¢l t}.
0|3, obx] K 1% 155,533 bp2] S. berthaultii cpDNA (KY419708,
Park 2017; Kimetal. 2018)Q} vl W} 1 LA E 3 ZE| 1 &
= BLASTZ #4135, A5 o9& Hysto] Adsto] 1
Tzt A7 9g-& gel3kgth (Cho et al. 2016; Schwartz et
al. 2003).

S. demissum cpDNA 2] -3- 7 2} B 412 Blast searchS 7] 915}
o] Geseq L2 1Y-E o]R35}o] Z3Y3}% 2 H(Tillich et al.
2017), S. demissum cpDNA 2] -3 2} | T2 += OGDraw (Organellar
GenomeDRAW,; http://ogdraw.mpimp-golm.mpg.de) = =2 13
© o] g-5}0] 24 ¥ 9l tHLohse et al. 2013).

BEA MYFEAC| B|w

S. demissum cpDNA &4 0] A2 Ao| 2] M A G7] - g2
719 93472 NCBI (the National Center for Biotech-
nology Information)of] S2x|o] ¢l 7} %} (Solanaceae)o]|
&3 107) F9] cpDNA A A 7] A B3} vl ste] Al545
24351 ek vl ] 107 2-& Capsicum annuum (JX270811),
S. berthaultii (KY419708), S. bulbocastanum (DQ347958), S.
chacoense (MF4T71371), S. commersonii (KM489054), S. hougasii
(MF471372), S. lycopersicum (NC007898), S. nigrum (KM489055),
S. stoloniferum (MF471373), S. tuberosum (KM489056 %
NC008096)°| 1, S. demissums EGH= & 12719 A A
cpDNAZ B &4 29 M S EAstaL o] &E o=
Kimura 2-parameter 2227} 1,000% 2] Bootstrap 2412 ©]-&
gk Maximum likelihood B 1 off &} #Al-&5 A5kl th
(Tamura et al. 2013).
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Reference chloroplast genome: S. berthaultii (KY419708: 155,533bp)

-

Solanum demissum (MK036508: 155,558bp) LSC

IRa SSC IRb

Fig. 1 Result of assembling the complete chloroplast genome sequence of S. demissum. The four representative contigs for the
chloroplast genome of S. demissum and comparison with the corresponding regions of the S. berthaultii chloroplast genome (KY419708)
are combined. Blue and yellow bars indicate contig matching with the reference sequence in forward and reverse orientations, respectively

PCR 7|59 S. demissum 5012 AutA 7 9] 3l A
= BH3F S demissum cpDNA AX G711 LS S acaule
(MKO036506), S. brevicaule (MK036507), S. bulbocastanum
(DQ347958), S. chacoense (MF4T71371), S. commersonii (KM489054),
S. stolonioferum (MF471373), S. tuberosum (KM489056)2]
cpDNA AA| 714 &3} 37 EMBL (http://www.ebi.ac.uk/
Tools/msa/clustalw2) 2] ClustalW20]] 2] 3} T} A E ¥ ¢l o,
o] A= 53l S. demissum 5012 InDel G & o] -7 = ¢l Tt

PCR 7[Hto] XA 74

8% 2] cpDNA A4 A71ME< ez st ohs AE Y 2
W2 LYEH S demissum E-0] 2 InDel2 AL 0.2 8. demissum
S04 7% o] 58 E gk 712o] InDel % o} So] =<l
Zto|HE A &S o, S demissum} S. tuberosumS: 3E
gtsto] 2 21709 SA R} A%, S. demissum (SD7 2 SC9), S.
tuberosum (AFEZ ¢4 8(Seohong)’, ‘5}% (Haryeong) %
‘) A (Daeji)’), S. acaule (SA), S. berthaultii (SB1), S. brevicaule
(SB2), S. candolleanum (SC4), S. cardiophyllum (SC1), S.
chacoense (SC3), S. commersonii (SC2), S. iopetalum (SI), S.
kurtzianum (SK), S. jamesii (S]), S. microdontum (SM2), S.
mochiquense (SM1), S. pinnatisectum (SP), S. stoloniferum (SS),
S. vernei (SV2) and S. verrucosum (SV1)& A4 0 &2 PCRE 4=
Y51 Tk Z 25 ul &-F (2F 20 ng genomic DNA, 0.5 mM dNTPs,
10 pMol each primer, 1 U Taq polymerase (Genetbio, Dagjeon,
South Korea)).©. &2 Thermocycler (Biometra, Géttingen, Germany)
£ 0]&3}o] PCR 3t &, SHAL M2 ol o] RedSafe (Intron
Biotechnology, Seongnam, South Korea)E- ©]-8-3}¢ 1% agarose
gelo] Al Helah gl e,

2t OPYS S. demissum EEA| MEITA 2+

NGS (Next-Generation Sequencing) 7]&=of <3 &4AH S
demissum®) GEA| A7+ A (cpDNA)= 94| 7HeFs] B
2 1} 9l th(Cho et al. 2019). A A 7] A Qo] ¢4 7}

ol

S.
al
=
=S

ox

KN
=

7}8l| 7)< 3FAHH Tllumina®) PE 3 251 2o o3 ¥
Z10]7}288.5bpQl G714 E AR Z 3,163,006,686 bpE A
2 Trimmed readS CLC de novo assembler 2 2 13 -2 0]
sto] GEA FAA F2 AE L vk AEstaL, o] & &
&L gap-filling 114 & A A ¢ = ok S H G714 DS
S. berthaultii cpDNA A A & 7] 4 E(KY419708, Park 2017,
Kim et al. 2018)7} W] w5} 11 BLASTZ £-4 9] A1} & %315}
of A=A AH FAAE =t 3 dE HEIE F
A3 31 % t}(Schwartz et al. 2003) (Fig. 1). A &+ G714 € 9
QFX1,195.07x2] o] g & W= 3= 1A 1} 31 49 inverted
repeat & &(IRs), small single copy & % (SSC), large single copy
FALSC) 7Ho] AA F&9 d7A S st o9
4 9E gAro 2 31 PCRI}F ABI37300] )3} BigDye Terminator
Cycle Sequencing®]] &J3] = & i th. | F 22l 8. demissum
] cpDNA+= tj ot L RHA] Q1 A5 2] cpDNAL} o] ¢ E 9
O] F7Fe AR o] Fof A Qlom F cpDNAL] 57]+= 155,558
bp A tH(Cho et al. 2019; GeneBank accession no. MK036508). A|
H2o] 2= 18,373bp2] SSC & & 1} 85,999 bp2] LSC & &
o178} 25,593 bpo] IR 9 o}0z 74 A H el 41
otz o, T2 Solanum <5 0 T2 F5 3} v| wL g uf oF7k
{1 HOJL, S. stoloniferum B Th+=9bp -2 A & 2 YEFYTH
(Table 1).

S. demissum®] 71 4| cpDNAO] = 1057 &) el A I &
2}, 457] ©] tRNA, 87] ©] rRNA 5, & 1587]¢] 9422
staL qlem, o] 5 22 1170, 970, 471 & & 2470 7} o+ %
IR 4 ool A] Aulf & = F-55| o] LA TH(Table 1, Fig. 2). A

o ok o flo Rl

1t o

N

o o

). A
A7 A E 5 59.2%7F Bt 583.1bpe] A7| 2 I G Ho|
o, il 59 F- 2oL RNA(RRNA X rRNA)7} 22} =
o 764.6 bp, 223.6 bp2] 7| 2 51.6%2} 7.6%2] H| &= E3E
=] o] )tk GCY Freg-237.25%0] 1, - X Ak tRNA, rRNA
5O A4, A Fo| B THE Solamm 4] F53} §AH
21 0 2 LEGTH(Table 1) (Cho et al. 2016; Cho and Park 2016;
Kim et al. 2018; Kim and Park, 2019).

offl 2 2

US| HIREA HD U ASSH

S. demissum cpDNA= A& 2Hd& 918f 7FA| ol £3h=
THE 105-] cpDNAS] S A A3} v] 1 4] = l th(Fig. 3).
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Table 1 Results of comparative analysis of the chloroplast genome sequence of S. demissum with those of the cultivated potato, seven
other Solanum species

Accession Total Length GC content Total No.  No. of No. of

Species no. (bp) (%) of genes tRNA rRNA Reference

S. demissum MK036508 155,558 37.87 135 36 4 In this study

S. hougasii MF471372 155,549 37.87 135 36 4 Kim and Park (2020b)
S. stoloniferum MF471373 155,567 37.87 135 36 4 Kim and Park (2020a)
S. chacoense MF471371 155,532 37.89 136 36 4 Kim and Park (2019)
S. berthaultii KY419708 155,533 37.88 137 39 4 Kim et al. (2018)

S. commersonii KM489054 155,525 37.88 133 33 4 Cho et al. (2016)

S. nigrum KM489055 155,432 37.90 139 39 4 Cho and Park (2016)
S. tuberosum KM489056 155,312 37.88 130 30 4 Cho et al. (2016)

S. bulbocastanum DQ347958 155,371 37.88 133 30 4 Daniell et al. (2006)
S. tuberosum NC008096 155,296 37.88 131 36 4 Gargano et al. (2005)

*The data have been partially adopted from Kim and Park (2020a, 2020b).

o)
é,,’ [l photosystem |
N [l photosystem I
£§
=8 [ cytochrome b/f complex

[ ATP synthase

1 NADH dehydrogenase
[l RubisCO large subunit
[l RNA polymerase

[ ribosomal proteins (SSU)
[ ribosomal proteins (LSU)

[ clpP, matK
[ other genes

E? [ hypothetical chloroplast reading frames (ycf)

89 & ORFs

:? § W transfer RNAs

= w? [l ribosomal RNAs

26, £89 L it
p@’é( S [ origin of replication
) [introns
a{f/.?a X [ polycistronic transcripts

potd Solanum demissum

chloroplast genome
155,558 bp -

trnK-UUU
matK ——

23
7’/4‘&“\’0'\ v

Fig. 2 Gene map of the S. demissum chloroplast genome. Genes on the outside of the map are transcribed in the clockwise direction,
and genes on the inside of the map are transcribed in the counterclockwise direction
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0.002 - Solanum tuberosum KM489056

Solanum tuberosum NC008096
Solanum berthaultii KY419708

@ Solanum demissum MK036508
Solanum hougasii MF471372
Solanum stoloniferum MF471373

920

100 ii K

100 Solanum chacoense MF471371

Solanum bulbocastanum DQ347958
100

NC007898

lycop

nigrum Kl

Capsi annuum JX270811

Fig. 3 Maximum-likelihood phylogenetic tree of S. demissum
with eleven Solanaceae family members based on the chloroplast
protein-coding sequences of each chloroplast genome. The numbers
on each node indicate the bootstrap values from 1,000 replicates

A o] o]-&x ' (maximum likelihood) S 2| A A 9] & ©
AE Hol =00 #ukofy 2f =2 - E A E gl (bootstrap)
H= Aoy dakE JE & o AnH o' Al
Lo\ A S, demissum2 S. hougasii®} S. stoloniferum®] cpDNA
o A YAlohi pEoR EAT LFOE BRE Y
o] & 7}& LA 3t Solanum E-2 S. berthaultii®} S. tuberosumo]
k.

S. demissum2] chNAi o] 835ty S demissumd} TH=
Solanum &50)| £31= 252 LB Q=S demissum E-0) A
B2t AE Est7] s EMBLE] Clustal W2 (https:/www.
ebi.ac.uk/Tools/msa/clustalw2) S ©]-8-5}0] S. demissum2] cpDNA
Q}t+E 77) Solanum % 2] cpDNA A A& Ao = o A d
2 SRS ChFig. 4. 1 A3, 4] W LE vlek o) o4
9] InDel¥} SNP & 918 WFATH 4= 919121 (Cho and Park
2016; Chung et al. 2006; Kim et al. 2018' Kim and Park 2019), S.
demissum E-0] 2 Q] InDel& AFo] 7} AHA)| ZHzE 17 4] 2 27] 2]
G o= LR Th(Fig. 4).

SD_InDel 1 (trnC-petN)

S. demissum SO0|& FZAE] 7{g
27 o] e o1 A A ] AT AL 27 InDel
Ao 2 A5t o] 5 E 0] 4 InDelS AA| cpDNA &
o 2 HjFAYFdo B35} 9T} (Cho and Park 2016;
Chung et al. 2006; Kim and Park 2019). InDel & &-& thAl o &2
s2to|n} tizjelsho] PORS B 4% #Ahuk7 o] thi 4
of oJ3) HIH 02 ABFE T 5 BATHAE At
o] 853l QIti(Cho et al. 2015; Garcia-Lor et al. 2013;
Yamaki etal. 2013). & Ao A= A AFEH HZFFS
(trnC-petN 2 psad-ycf3)o| 2351 270 9] S. demissum E-0]
2] InDel & & =0 A S. demissume TF 2 3} H &s| 1+
3}7] Z58151ch A AR InDel (SD_Del 1)2] 73$- S, demissum
o] T+ Solanum &3} W] 1L 5}0] 6 bp7} 5= 7W TR g
Ao, =HA InDel (SD_InDel 2)2] 732 S. demissum©|
th 2 Solamm Z 3} ¥]1L5}o] 11 bp7} AR E o] ) 9l oh(Fig.
4. wta}bA], o] InDel 94 EOl A Ql zato|m & A &5}l
(Table 2), S. demissum SV & 2171 9] Solanum ZE-2] #|
=2 Ao &2 PCR 3 734_} Oﬂ Aot ale} ZHo| S demissum &
o] 20l U} 2 e % 911k T ] InDel 7]4H] 4}
ulA R0 A S demissum AE <1 SD71} SD9oJ| A HFPCR )
A3k WS 7h ek Lol 2o A WS 7 bbb g
25 &9l 5} th(Table 2, Fig. 5A and 5B).

A2 A E ol 2L R n Rl o}
5] 1A o A e A7o] 248 % 9]
ofle 2 7o) Ao} o] 70| opHES e
F SATANN 14 RE Bt B0l S )
g &-8-= 4= ¢JthBohs and Olmstead 1997; Hosaka and San
2012). £3], 8% 2 = o|| A= Solanum Z-2 L §H5}0]
24 F0 A L el o] AME Solut 4B

>

O
g

mlo
e HE

O
fe oe 22

1y

. ot
of
ol

.
o

ooy
Z A
2]

SAll GATTATAAAT-—-——---— CATATAGAAATTTCTTATAAAATGAGCGAATTTATTGGATTGGT
SB2-1 GATTATAAAT-————— CATATAGAAATTTCTTATAAAATGAGCGAATTTATTGGATTGGT
SD9 GATTATAAATCATATACATATAGAAATTTCTTATAAAATGAGCGAATTTATTGGATTGGT
Stub GATTATAAAT-—-——---— CATATAGAAATTTCTTATAAAATGAGCGAATTTATTGGATTGGT
Scmr GATTATAAAT-—-——---— CATATAGAAATTTCTTATAAAATGAGCGAATTTATTGGATTGGT
Sblb GATTATAAAT-—-——-- CATATAGAAATTTCTTATAAAATGAGCGAATTTATTGGATTGGT
Scha GATTATAAAT-—-——---— CATATAGAAATTTCTTATAAAATGAGCGAATTTATTGGATTGGT
Ssto GATTATAAAT-—-——---— CATATAGAAATTTCTTATAAAATGAGCGAATTTATTGGATTGGT

SD_InDel 2 (pasA-ycf3)

SA11
SB2-1
sD9
Stub
Scmr
Sblb
Scha
Ssto

CTGTGTATCCTTTTTTATTCCTAAAAAATAGCAGATGAAATAGAAGTGAAATAGAAGGCT
CTGTGTATCCTTTTTTATTCCTAAAAAATAGCAGATGAAATAGAAGTGAAATAGAAGGCT
CTGTGTATCCTTTTTTATTCCTAAAAAATAGCAGAT——~=—=————— GAAATAGAAGGCT
CTGTGTATCCTTTTTTATTCCTAAAAAATAGCAGATGAAATAGAAGTGAAATAGAAGGCT
CTGTGTATCCTTTTTTATTCCTAAAAAATAGCAGATGAAATAGAAGTGAAATAGAAGGCT
CTGTGTATCCTTTTTTATTCCTAAAAAATAGCAGATGAAATAGAAGTGAAATAGAAGGCT
CTGTGTATCCTTTTTTATTCCTAAAAAATAGCAGATGAAATAGAAGTGAAATAGAAGGCT
CTGTGTATCCTTTTTTATTCCTAAAAAATAGCAGATGAAATAGAAGTGAAATAGAAGGCT

Fig. 4 Multiple alignment of the sequences on the intergenic regions containing InDels used to develop the PCR-based markers. The
chloroplast genome sequences of S. acaule (SA11: MK036506), S. brevicaule (SB2-1: MK036507), S. demissum (SD9: MK036508),
S. tuberosum (Stub: KM489056), S. commersonii (Scmr: KM489054), S. bulbocastanum (Sblb: DQ347958), S. chacoense (Scha:
MF471371), and S. stoloniferum (Ssto: MF471373) were used and are listed from top to bottom in each region of the InDels. The
regions of the InDels detected on that of S. demissum are bold and highlighted
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Table 2 Primers used to generate S. demissum-specific markers

Marker name Region s Primer sequence Size (bp)b
: F CGATTATAAATCATATACATATA
SD InDel 1 trnC-petN 956
- - (Intergenic) R TCTATTGAGAGAATCAAATC
B} F AGCAGATGAAATAGAAGGC
SD InDel 2 psad-yef3 1,121
- - (Intergenic) R TCTGTCATTACGTGCGAC

°F and R indicate forward and reverse strands of primers, respectively.
*The expected sizes of PCR fragments are measured based on the sequence of S. demissum.

=
SD7 Sb9 SH HR DI SA SBl SB2 SC4 SCI sc3 | M sc2 SI Sk SJ sM2 SMi SP ss sV2 svi

Fig. 5 PCR-based markers for the discrimination of S. demissum
from other Solanum species. A: SD9_InDel 1. B: SD9 InDel 2.
The two markers are all positively specific to S. demissum. SD7
and SD9 indicate two different lines of S. demissum (P1218047).
M is a size marker ladder. SH, HR, DJ, SA, SB1, SB2, SC4,
SC1, SC3, SC2, SI, SK, SJ, SM2, SM1, SP, SS, SV2, and SV1
indicate potato varieties ‘Seohong’, ‘Haryeong’, ‘Daeji’, S. acaule
(P1310970), S. berthaultii (P1310981), S. brevicaule (P1205394),
S. candolleanum (P1210035), S. cardiophyllum (P1341233), S.
chacoense (P1201846), S. commersonii (P1558050), S. iopetalum
(P1230459), S. kurtzianum (P1578236), S. jamesii (P1578326), S.
microdontum (P1310979), S. mochiquense (P1338616), S. pinnatisectum
(PI190115), S. stoloniferum (P1160224), S. vernei (P1230468) and
S. verrucosum (P1160228), respectively

v Fofl A Lrebuh= A3} 2478 of| A cpDNA L] F-4-9] vl &
T} mtDNA (mitochondrial genome)?] =& A 23t Hl =& Q|
5}03(Chen et al. 2013; Cho et al. 2016; Lossl et al. 2000; Mohapatra
et al. 1998; Smyda-Dajmund et al. 2016; Xiang et al. 2004), A A
Z gPolU A e AugE ol 2 Aee AlEE
DNAE 9 = AU 4= 3l #AAZ 28T Aol
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