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Molecular Characterization of Squash Leaf Curl China Virus Infecting Pumpkin

in Kanchanaburi Province
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wouAEweIuIAlsEine 2,700 Alud  1@ansaag KN44 IlﬂLWN@’MQLL@I%N‘H@\?Lﬁﬂi@ﬁ‘mm’mﬁﬁ rolling circle
amplification LL@”MMWL@I&%N@M’]LW’]” BamHI e lAT1EY DNA-A uaz Hindlll e l¥ldT1EY DNA-B 1 Alfue
mmm”meImuLmqwmmmwmx pQE80-L wazenaenluwuAREY Escherichia coli mﬂwuq DH5a LWfam”Lﬂqmmw
aauiapdlelng wanisemsfansufinnalalnAaessiaesne KN44 DNA-A wudnlAANARIEARariu SLCCNY
isolate Thailand segment A ‘*7% 97.95% ilsznausiy 5 open reading frame (ORFs) 19#”LLT1' AV1, AV2, AC1, AC2 uaz
AC3 lugdn11839 DNA-B HANANARI8AASTL SLCCNV isolate Halnan segment B ‘Vl 91.05% Usznavaog 2 ORFs Af
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Abstract

Molecular characterization of Squash leaf curl China virus (SLCCNV) was carried out on tissues taken from
19 pumpkin samples that showed begomovirus-like symptoms. The samples were collected from Wang Dong
subdistrict, Muang district, Kanchanaburi province in 2016. They underwent preliminary screening with six
antibodies specific to cucurbit-infecting viruses, and negative results were obtained from 14 samples. However,
all of them were positive for the specific primers to the coat protein genes belonging to Tomato leaf curl New Delhi
virus (ToLCNDV) and SLCCNV. Sample KN44 was selected for genome amplification by rolling circle amplification.
A single-cut digestion with BamHI for DNA-A and Hindlll for DNA-B was performed and the DNA was cloned into
pQE80-L plasmid vector. The recombinant plasmid was transformed into Escherichia coli DH5a for nucleotide
sequencing. The results revealed that the DNA-A component was closely related to SLCCNV isolate Thailand
segment A at 97.95 % identity. There were 5 open reading frames (ORFs) comprising AV1, AV2, AC1, AC2 and
AC3. The DNA-B component was closely related to SLCCNV isolate Hainan segment B at 91.05% identity and
contained 2 ORFs comprising BV1 and BC1. This study is special for a number of reasons, one of which is that this
is the first time that genetic information concerned with the SLCCNV DNA-A and DNA-B genomes has been
researched and made available in Thailand. This work will surely be of further benefit to researchers and plant
breeders in the fields of disease resistance and disease surveillance.
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L'%@LuTnTuiqé”aLﬂwfiﬂw,%@%?mﬁLiwv'hmﬁm@mammﬁﬂuL'gﬂ\ﬁ@:@ﬂ'wn%wmq wunssrunaLiugauuan
Iumm%@uu@ﬁmm%@u anansncnemanlsaldlaeusadnang (Bemisia tabaci) %qﬁﬁmmmmwémﬁwm gINFANTS
flaarurindn anvadeiifimen dadaudnandns uwazaFeaudeeseNTIATEFRANANe T iU uAeNa1 Annes uzide
WA Wan dugenas dne (Vincent, 2013) ﬁ%uum@LuTn‘Eﬂqmwmﬂmmmimmmﬂwm\ivﬂmﬂuﬂumﬁ%ﬂu 3
T0p A Squash leaf curl China virus (SLCCNV) (Sawangjit, 2009), Squash leaf curl Yunnan virus (SLCuYV)
(;’aﬁwm‘ é;"w:ﬁm WAzATLE 2559) WAy Tomato leaf curl New Delhi virus (TOLCNDV) (Ito et al., 2008a) ﬁ”ﬁ‘ﬁ@lﬂﬁ?@
dnvianeazuansenisuadtamaes Tumin luangiialasyiingldns AR uATT UG (Melgarejo et al., 2013)
delnialudviailsaeslund Geminiviridae flaunemsanauguaaiass (icosahedral twinned particles) Hiassaing
Aluduifuemeinedneneilug - aluwresdeniniubhiafsesuunde  monoparite 1sznetida  DNA-A
WeaeinaRel WAz bipartite #ailsznandae DNA-A uaz DNA-B Tae DNA-A gasdeinlylaiavinuinivanlung
’5’1@@\11/1?@L‘Wla\l'ﬁﬁmuﬂiémﬂiqu 1 6 open reading frame (ORFs) laun AV1 uilasaudlu coat protein (CP), AV2
udasadu pre-coat protein, AC1 udasaidu Rep protein, AC2 udasandu transcriptional transactivator protein
(TrAP), AC3 uilaswiaLili replication enhancer protein (REn protein) way AC4 Atndeiunsuaniennistedlan
(Marwal et al., 2014) dau DNA-B viulihfindnlunisindeudnaasiugnesmesioiallduadinly uaziendasty
sruunsdyinane lunTenAeviTadvinanegendalaninndt 1 98a 8 2 ORFs 1&un BV udaswaidu nuclear shuttle
protein way BC1 uudasiasi movement protein (Nawaz-ul-Rehman and Fauquet, 2009)

Wnnaaduntlusduns (Cucurbitaceae) ana Cucurbita utialuaewsdudn laud nsznainnesandiu
(pumpkin) UAIENAAAL8T (squash) (Robinson and Decker-Walters, 1997) ﬂﬁ‘::mﬂimﬂﬁﬂ’]mﬁ@ﬂﬂLmﬁmﬁuﬁﬁﬂwm
Tsinedszwmadududy 8 aaslan tnalul w.a. 2561 Hiuinisdieanmaniuginynesis 98.6 siu Andlugyasn
Taesan 228.9 AU LL@:ﬁLLquﬁu’LumidmaﬂLuﬁmﬁuﬁuﬁﬂﬁunﬂﬂ (AuneuiAsgnaniainems, 2561) teymn
ddtyetinmitarasnslgnitines dud Bsafifaainiaelhialudtawnlulasaiiinsunssrunnatnagnga e aden
uasiaandey \gawinlubhisifinenunisnmanlulssmalnglud wa. 2554 18ud ToLCNDV wae SLCCNV
TnedinsesTismnzsedousestisiusiedianniaiisdautes intergenic region (R) sevdeiuiniuleda damsaany
Tuftmneduns 1dun Wnnes Andes wazuaLmaey An4andnemE faetwluinnes uazAni@ien andsuin
ANIIOUNT Lmeq@m\aLme’mﬂmmmmmwm mmmemmmumﬂa‘[,@immmlmimwum e lunumasy
Wniden uay il ummmmunuﬂum@ ToLCNDV mmnmm AR 98.2:97.9% dousnatneinnasnudn faana
ileufiufUTe SLCONV Tisviianamiiawiu 97.9% Taatinadeiauauus it uduiusiiamluss fatu
Lﬁ@m@mqmﬂuﬁwmmmL%@Lu‘iﬂiu%é“mi@iﬂ (Tahe adn9amns, 2554)

Lﬁmmﬂ‘iﬂmmhmﬁﬁumwwmﬂumﬂmqﬁuqmimmL‘-%faanIu”Lqi’mmfaLﬁmiﬁmﬂumﬂmma 1 N9
naneug (mutation) LLU‘J_m’]iLmuﬁﬁjLum (base substitution) niauaniLlaBwresdFLTaeaTe InaTiAaluLFniia
homology fULNEU (recombination) LL@.,,ma?LL@ﬂLﬂ?ﬁlﬂu%umuﬁiummL‘d;@m‘[,ﬂ‘ﬂu%é‘”m (reassortment) (Padidam
etal., 1999) fanaldidewintulaiasnunsaunsnszaneluiaendeldanuans i LL@vmm‘mmmmmwmumwu
(Idris et al., 2008) ‘Luﬂwuugmmmﬂm@wwwm@ SLCCNV dnvhanaitmnedunslutlszmalnafsinismeay
ﬂ’]?WUL%@LWm 2 isolate léA SLCCNV [Thailand] segment A (accession no. AB330078.1) (lto et al., 2008b) waz
SLCCNV segment A [Wax gourd: Nakhon Pathom] (accessmn no. EU543562.1) (Sawangjit 2009) %x‘l"ﬂ'@u@m@
TalifemaTiasAnsiAen AR IS LALAITaTIaNTeEe [ Rt Tind mquummnﬂivmmw'aﬁnmanwmv
MeRugnasnuarinsaingalunaey  SLCCNV wmmmﬂﬁnmﬂummmmtywm meﬂummmuumumu
Wuﬁ;ﬂiimfmL%ﬂLuIﬂTuqu%mTuﬂ?szﬁvamLﬁ@ﬂ?zqnm“l,%ﬂuﬂ'1iﬂi”‘uﬂ@qﬁuﬁﬁnwmﬁﬁ’mmuimLmzmimq'ﬁﬁ@éﬂ
Aelaiariaiiseld
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Fusathsluinmesiuaaseiniszeslseiii m@’mL%lfam‘llﬂiuiﬁmmﬂﬁuﬁﬂ@uﬂuﬁw{ pneyanys lut w.e. 2559
inldmsaagaunisdnyinansveslafanasemaila indirect plate-trapped antigen enzyme-linked immunosorbent
assay (indirect PTA-ELISA) saalnalaaueauauiued (polyclonal antibody, PAb) a1uqi 6 iia léln anti-ZYMV PAb
17%‘«3”1 WWIEB® Zucchini yellow mosaic virus (ZYMV), anti-CGMMV PAb ‘17‘;'5’1 LW'WW]"HL%@ Cucumber green mottle mosaic
virus (CGMMV), anti-PRSV PAb fiamnzsieide Papaya ringspot virus (PRSV), anti-WSMoV PAb fianinzsiaite
Watermelon silver mottle wrus (WSMoV), ant| ToLCNDV PAb Vl@’]LW%[ﬁmlﬂm ToLCNDV (9578 Aunzag WATSTL El\‘iﬂiym
2556) kaz anti-MYSV PAb VW’]L‘W’] Wmm Melon yellow spot virus (MYSV) (mmqm 1U1uaaa LazAnly 2552) mnuu
mmam\ﬂuﬁnmwmemmﬂmLLmiumﬂgmmﬂuLmummmm 6 1l wuamlzlulnsiauaIuazaiAREWLE
mmmnmm@m@wm FavorPrep™ Plant Genomic DNA Extraction Mini KIT (Favorgen, Taiwan) wazinlimnsagay
AaenATA polymerase chain reaction (PCR) Tmﬂ%‘lwammwmLW']mwuiﬂimumumummmmm SLCCNV ey
ToLCNDV éﬁwmmummiﬂimmmu Forward primer: 5° CCTTAGGATCCATGTCGAAGCGACCAGC 3 uay Reverse
primer: 5 CCACCAAGCTTTTACGATGCGTGAGTACAGG 3 luilffisenifsuims 20 lulasdns dsznausag genomic
DNA annluinynes U5u1ms 2 lulnsans, Forward primer (10 pM) 1 1uimsams, Reverse primer (10 pM) 1 uinsams,
2x Dream Tag green PCR master mix (Biotechrabbit, Germany) 10 lulasans uaz deionized water U3n1ms 6
ntasans mudnau Tsunsuildludfieen PCR e initial denaturation grungfl 95 asrnigaides e 2 wifk;
denaturation oun)i 95 avAnaaTea \winal 30 FuW; annealing gaugi 55 avrnadea wnan 30 AuW;
extension qruunil 72 asAnmaiiad huaan 1wl duRewR 24 T80 29 78U waz final extension RaMT 72
asrngaidaa waan 7 wil angnugiiand 16 esmnmaiiaes praaseuswasueleald 1% agarose gel
electrophoresis 14 0.5x Tris-borate buffer (0.5xTBE) waz Red Safe™ dye (INtRON Biotechnology, Korea)
mstaaualunzaadaiuininleda

11 genomic DNA mm[;Tfamh\iﬁ‘lﬁ’maLﬁummmﬂ@ﬁ?m PCR N’]Lﬁuﬁmﬁm@%‘ﬁuﬁﬂﬁuﬂ@\ﬂ“ﬁ@ﬁfJEILVlﬂ‘aﬂ
rolling circle amplification (RCA) Taaild lilustra™ TempliPhi 100 Kit (GE healthcare, UK) 11 templiPhi products
undindasienlaliadunag BamHl ielHlE DNA-A uazneaasdusndasieulsl Pael, Konl, Sall uaz Hindll
Lﬁﬂimﬁ DNA-B (Fermentas, USA) fn13uein DNA-A Liaz DNA-B fagl 1% agarose gel electrophoresis anppLauLe
aanNaNaanae FavorPrep™ GEL/PCR Purification Mini kit (Favorgen, Taiwan) iliFauseri pQE80-L expression
vector (Qiagen, USA) saaiaulasl T4-ligase (Invitrogen, USA) LL@:ﬁﬂﬂﬂJﬂﬂiﬁﬁ’UL%@LLUﬁﬁﬁﬁ Escherichia coli
aneiiug DH50 FeIAENNT heat shock transformation (Sambrook and Russel, 1989) dnaadlilAeauuenvng 2xvT ul
fifiansulfFauzueniidadu 100 lulaanindiadans daienialai@naiiatinungeavn DNA-A uaz DNA-B #atids PCR
Taeldlnsias pQE-forward primer Waz pQE-reverse primer laanialafiiliuauaniVaddinziansuianaleng
AULTEN Apical Scientific (Selangor, Malaysia)
msuFauiisusiauiaadlalnanugiudays GenBank WazIATIELATIRS19ATUNTDI DNA-A WAz DNA-B

Amszfifsandioy DNA-A uaz DNA-B lugnudeya GenBank TneldTisunsu BLASTN (https:/blast.ncbi.
nim.nih.gov/Blast.cgi?PAGE_TYPE=BlastSearch) uazlilsunsu Clustal Omega (https://www.ebi.ac.uk/Tools/msa/
clustalo/) 3mmw“imm%”m°n@ﬁiuuLmzmmmumwgm}’f@wmﬁﬁmw?ﬂﬁﬁLmuumwﬁﬁmmﬁu%guu DNA-A
Ay DNA-B °ﬂ’ﬂ\1L%’ﬂL‘JJTHINVL’J‘}/@IQHSI%I‘IJ?LLH?N OREFs finder (https://www.ncbi.nim.nih.gov/orffinder/)
N15AATIERANMURNNUENIIIUINNG

AF U RTINS (phylogenetic tree analysis) RN UAN AU AN ARSNGB T aINS
°1m<1L%@Iuﬂ@;uLUTﬂTNTQ?”@TMHTﬂ?me MEGA version 7.0.26 (Kumar et al., 2016) #1eR3 neighbor-joining (NJ)
(Saitou and Nei, 1987) Ine1ld model N1947iA base substitution WL transition WAL transversion ‘ﬁﬂ"] bootstrap 1000
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fushathainmesiluugasenmszastsaiifnannidawiniulga mﬂﬁuﬁﬂ@.ﬂﬁm@f?\aﬁq 21N8LHee 4andn
NEYAULT Sruauianin 19 fhethe Taeil 18 fhathe Tuansenisedlse uaz 1 fhedneitlduassennis et
feensluinmesia 19 Meens 1amaaeUgIEmATA indirect PTA-ELISA Tngldueufiueaiiannnzsiodea ZYMV,
CGMMV, PRSV, WSMoV tazida MYSV filsenunisdnynanaianadume wudnfifetnainnes s1uam 5 seting
Aidelaanasage 1A e WSMoV S1u9t 1 fagihe B MYSV Sy 2 faeing uazide PRSV S1uau 2 fating
wazamAlinLEelada S1uIw 14 Fratng (Table 1) wilameIN121eslARt Ananidawinluleda T6un lusnawaes
Tusne luwinmaes seuludiouse uarluangi (Figure 1) Mevdarhste 14 fregne U KNO7, KNOG, KN41, KN42
(Figure 1A), KN44 (Figure 1B), KN45, KN46, KN48, KN49, KN50, KN53 (Flgure 10), KN54 KN55 way KN56
NRIAgaUAILLnALlA PCR Tmﬂhﬂvl,wumiwmLWﬁvm‘Eﬂimwwmummﬁumm@ SLCCNV 4@t Tol CNDV Wi
nnsedelinaiuuanselfisen PCR InanuunufiEue aunLlszann 700 fiwa (Table 1)

Figure 1 Begomovirus-infected pumpkin samples collected from Wang Dong sub-district, Muang district
Kanchanaburi province showing yellow leaf curl symptom from sample KN42 (A), yellow mosaic from
sample KN44 (B) and leaf distortion from sample KN53 (C). All of them gave negative reaction in indirect
PTA-ELISA screening.

nslaaualunaaadainlaloa

11 templiPhi product 289A28E19NNNET AU 14 Fating fiu Bunnldgaamatia RCA 1nsndasiaulms!
FASINNE BamHl LasnUdTiReiantnaAenAn KN44 7 templiPhi product gnansaeilaulaFaaIwI 1 AU
figndutealelng 124 meludie AV2 (pre coat-protein) WarHaUIALILAKWALTENIDL 2,736 Alua wdsanniiu
1nFvaEing templiPhi products isolate KN44 lildusinssiaulsdsinanmng aruiu 4 aiin ldun Pael, Kpnl, Sall uas
Hindlll wodndifeaeslasd Hindlll sfiaaenfisamswesesnedd 1 Aumisiisnsuionalelng 799 uavilaunaua
Aiduietszanm 2,722 diua andensaetn K44 Wdnmdeyadualnanisddnmzidduionale indluduneu
sald
msuFauiisusauiiaadlalnanugiudays GenBank wazIATIEHIATIRS19ATUNTDI DNA-A WAz DNA-B

mm@mmmumﬂ@I@”lwmmmm'amq KN44 mLﬁﬂumﬂmummummi@’l‘wmmummmm‘lumumammm
GenBank Wuinwaetne KN44 mnmmmm@u@ﬁummmm% BamH uﬂqm‘l,nmmﬂuwwwuﬁﬂimnumm SLCCNV
isolate [Thailand] DNA-A ‘Vlivml 97.95% (Figure 2- Ieft) (accession no. AB330078.1) I ABINNENUNNTATIANL
m@LUIn'Iu”lqmmwwuﬁuluﬂnwmLmﬂ WA 2544 FEANRIUNILAL Faninunsyy AANBUI DNA-A doe
degenerate primers WL DNA-A 1A238119 2,736 #L4 LmevLuwumimmﬁuzdeumm DNA-B lusuisasanann
(Ito et al., 2008b) @91 KN44 ﬁgﬂﬁmé’aﬂmuﬁﬁﬁmﬁ%wq: Hindlll ﬁﬂfaminé’l’%mﬁquqﬁuﬁqmiuﬁuL%@ SLCCNV
isolate Hainan DNA-B ﬁ?zﬁummmﬁ@u 91.05% (Figure 2-right) (accession no. MF062252.1) e lduanunasal

nsanauundeiusrasdalunguiuiniuleia (Brown et al, 2015) Anvunlisiesdaisudondlalnsnsalu
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fuleudniuwiy pairwise alignment 1Anndn 91% Avandluderiafeni uazannnin 94% Asaziduanaiug
w9 mmmmﬁﬁﬁuﬁmaiahm’ﬁ"[ﬁ”fv«nﬂma‘ﬁﬂmﬂ%\iﬁ‘luﬁm%gmm GenBank Ingl DNA-A 1431 accession no.
MK978176 uaz DNA-B 1331 accession no. MK978177 muasL

N13ATIZUTATIATSRTUNNLAN (Figure 2) DNA-A isolate KN44 1lsznavldmag 5 ORFs Tnawuan 2 Anuiua
L virion-sense strand (Table 2) 1 AV1, AV2 uag 3 Aumdauu complementary-sense strand i AC1, AC2,
AC3 LﬁuLﬁmﬁuﬁmmmim Ito et al. (2008b) waz DNA-B isolate KN44 isznaumae 2 ORFs (Table 3) A BC1
(movement protein) kay BV1 (nuclear shuttle protein) u'ﬂﬂ@’lﬂuuﬂ\iwumu'ﬂmﬂwwummummifﬂi‘m TAATATTAC
V38 nonanucleotides willaniuis DNA-A uay DNA-B finulusneting KN44 ﬁmﬂmmimumammmmLfaumm@
Ainsnunuaeadeiwinlylada (Laufs et al., 1995)

Table 1 Preliminary detection of pumpkin by indirect PTA-ELISA with six antibodies specific to cucurbit-infecting
viruses and PCR technique with coat protein specific primers to ToLCNDV and SLCCNV.

Indirect PTA-ELISA

Sample Symptoms Anti- Anti- Anti- Anti- Anti- Anti- PCR
ZYMV CGMMV PRSV WSMoV ToLCNDV MYSV

KNO7 YLC c . / : - : +
KNO8 YM : - 2 + . ; ;
KNO9 YM 2 - - : 2 X +
KN41 YM 4 | s 2 : ; +
KN42 YLC - 3 X i ) ! N
KN43 M -~ - \ s 5 1 -
KN44 YM - - - y > i +
KN45 M - 8 - ; . i +
KN46 YM : - = e - ; +
KN47 NS - - by 2 : - -
KN48 YM \ - ¢ e . ; +
KN49 LD Y S - - z : +
KN50 YM - - ] : - : +
KN51 LD - - + n - ; ;
KN52 YM - - - - - + ;
KN53 LD - - - - - ; +
KN54 LD - - - - - ; +
KN55 LD - - - - - _ +
KN56 YM - - - - - _ +

YLC = yellow leaf curl, YM = yellow mosaic, M = mosaic, LD = leaf distortion, NS = no symptom.
(+) = positive result, (-) negative result.
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Figure 2 Genome structure of Squash leaf curl China virus isolate KN44 Thailand composes of DNA-A (left) and
DNA-B (right). Both of them showed conserved sequences of stem and loop structures of nonanucleotides
(TAATATTAC) in the intergenic regions. Two ORFs (AV1 and AV2) in the virion-sense strand and three
ORFs (AC1, AC2 and AC3) in the complementary-sense strand of DNA-A. One ORF (BV1) in the virion-

sense strand and one ORF (BC1) in the complementary-sense strand of DNA-B were located.

Table 2 Characterization of the open reading frames (ORFs) of Squash leaf curl China virus isolate KN44A Thailand

DNA-A genome.

Nucleotide Number of Protein molecular
ORF Frame Protein name
position amino acids ~ weight (kilodalton)
AV1 +3 Coat protein 279-1049 256 29.58
AV2 +2 Pre coat protein 41-457 138 16.06
AC1 -1 Replication—associated protein 1498-2583 361 40.74
AC2 -2 Transcriptional activator protein 1191-1595 134 15.26
AC3 -3 Replication enhancer protein 1046-1456 136 15.95

Table 3 Characterization of the open reading frames (ORFs) of Squash leaf curl China virus isolate KN44B Thailand
DNA-B genome.

Nucleotide Number of Protein molecular
ORF Frame Protein name
position amino acids  weight (kilodalton)
BV1 +1 Nuclear shuttle protein 478-1284 268 30.89

BC1 -1 Movement protein 1338-2189 283 31.74
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ANNNIAFNUNUYTIIAIEHANNANRUTNITMUINIIAIEAT  neighbor-joining fiein bootstrap 1000 Ass
wWeueuasufiandlanAuy DNA-A m@u%@ SLCCNV isolate KN44 Wi mmmLLﬂQL%ﬂ1q§mmqmﬂqquz§“mﬁu§
MaTmuINg AL 5 ngu (Figure 3) ﬂmJ‘Vl 1'1&ud e SLCCNV fisenuluuauieide ﬂmm 2 ”me e ToLCNDV
mmwmulmmumm Tmm‘luﬂmw 1 %um’mmu‘wuﬁmmwmmﬂﬂmmﬂuﬂm@m 2 mmnm ﬂmm 3 laun
L°11@ Tomato yellow leaf curl Thailand virus (TYLCTHV) Vlm’]m’msluLLm_lL@mEJ ﬂqm 4 lAuA v L°]]'a Squash leaf curl
virus (SLCuV) Aiflnenuluuaunzfieannand wazngw 5 N Mastrevirus Fudelasaluned Geminiviridae uaz
uw@mmm‘umﬂ@‘iﬂ"lmmmslmﬂu out group Taefi SLCCNV isolate KN44 34mnmuwuﬁmqwuﬁmsﬂﬂmmmm‘u
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Figure 3 The phylogenetic tree shows the genetic relationship of Squash leaf curl virus isolate KN44A Thailand
DNA-A segment accession no. MK978176 indicated by 3 stars symbol (***) compared with DNA-A of
begomovirus from GenBank and separated in 5 groups consisted of SLCCNV and SLCuPV Asia
(group 1), TOLCNDV Asia (group 2), SLCuYV and TYLCTHV Asia (group 3), SLCuV Middle East (group 4)
and Mastrevirus (group 5) by MEGA7 program with neighbor joining method. Numbers above the line

showed values of 1000 times bootstrapping.
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