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The use of ISSR markers for genetic diversity of papaya cultivars
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UNARER: NIANHIANNANAUENIAUFNITNTBINZAZNOATUIU 32 ANLWUE Foursesanglelegiadens
annemeaadlnswes 60 anelndiued wudh 57 Infuef arunsaiiaSunnilddeiangens adlddundnm
ANNNANAUTNINUGN TN TnelduouaiEueroma 612 wau Suaufiuansponuuansnai $1usw 240 wou (39%)
TughuresiidueiiAnTuilaunm 160-3,000 diua Adaiaamilauegszing 0.47 fa 0.98 dediamzvinu
AUNUFNRUGNITNTDINEAZNBAIYAT unweighted pair group method with arithmetic mean (UPGMA) Tagld
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ABSTRACT: Inter-simple sequence repeat (ISSR) markers were used for genetic diversity analysis of 32 papaya
cultivars (Carica papaya L). Fifty-seven selected ISSR primers amplified 612 bands ranging in size from 160-3,000
bp and 240 bands were polymorphic (39%). The similarity index ranged from 0.47 to 0.98. Cluster analysis using
unweighted pair group method arithmetic mean (UPGMA) method based on genetic similarity indexes indicated
that the 32 cultivars were clustered into three major groups. These clusters are in accordance with their geographical
locations. The ISSR marker system is useful for identification and analysis of genetic diversity of papaya cultivars,
and also for papaya breeding in future.
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wieaniLeai (amplified fragment length poly-
morphisms) 81l lunsANHIANENRUE NS
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Neazne (Costa et al., 2011) wazN19UssLHLAN
genetic distance lunzaznanannaLign (Ramos
etal., 2012) lunsAnmAsatiasldvinnsdnuning
n1slgaTeeunnele 1adedanf (inter-simple

4 o A e 3

sequence repeats) daiilumaiiafldandufie

Iy o o = A Ada A 2
noudayasiauiualudlunaesildinnazAnmg
aslaiidadndnlunisldeu (Godwin et al., 2001)
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AYINLANGY (polymorphism) g9 ldaaniles
Fannslielsenndudou (asa99ns, 2547) dayalte
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2L gNTG |
AUTNTAZNOANAUTIdaNT A UATAZINY
AU 32 Wuﬁﬁqﬁ Forida, HO, HOSno.1, HOS-
no.2, HOSno.3, KDDNs, KDLS1, KDLS2, KD-Si,
KK80, KN(SR), KNLS1, LN, MA, MI, Maradol, MIR,
SEWS58, SK001, SK002, SK003, SK004, Taiwan,
Khaek Dum, Khaek Nuan, Khrang, Tha Phra3,
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Number 12, Pak Chong, Hybrid Australia, Si Tong
uaz Hawaii Tneniusaetinalugauainsunanens
2 ipauaNINAUa 1-2 Tu Wethunaianeule

msanAALaULa

AAALEeaNlLE A UTBINZALNBA A TN
Aauladuann Kang et al. (1998) LaAIRMIIAEAL
YIunaudiduasoanisdnAIn1sganaunaei
ANNNENTARL 260 BaY 280 UNTuNAT (nm) waz

a @ v ada a
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lwaazn1lea 0.8 afidus

maiinlSanamiauamamaialansiagans

n1sasragevlinsineFimuizanlunng
dunmznidue Tnanismsendiseanis
FapseimSuedail luluans 25 lulasans
1sznaumqe 1xPCR buffer 0.4 mM dNTP 2 mM
l\/IgCI2 0.6 mM primer 0.5 unit Tagpolymerase
(Fermentas) LATALBWLAAULLUY 50 ng v11N9
FupmeimiSuieliaes POR Insdslsunsy PCR
Feid it 1 ?{fqmmﬁ 94 s aded Lwnan
U 3 W7 47 2 qrungR 94 esrnumaidea
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Wuaiuiu 30 Uil wargugi 72 890
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ANENINA1TRUENITN (Gel documentation) w5y
WiBLiuABWeNIRI§IW 1kb DNA ladder plus
La¥100 bp DNA ladder plus (Fermentas) ARLAaN
TnsiesTignunsofiuiBunn uazldunufisuen
Fpuuanmfatmaay
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mstufinuauazitasizidaya

TUNI9ANHIAINUANF 1NN AU NTIHUDS
NravNauAazAWUg tavinnsSeuiauAy
wileuuAzAMULANA 19T LU e Ty
ranasanLfisenlewaesei-densiagliuoy
Riwafidsngilaviadu 1 uaglaidsngilen
Windu 0 AuIIMANSTRANNWERY (similarity
index, S.I.) AMNgmne S.I. = 2nab/(na+nb)(Lyynch,
1991) iile N WAZ N UMUSTUIULILAEWeYIMNA
finulusedng a uaz b ANAIAL uaz n. e
SanunuAduefinumioutua 2 faedna
AATIZRQEAT unweighted pair group method
with arithmetic mean (UPGMA) niautinunanngs
NI9NUFN TN U ECITERER CURHE FE(IEORR
Wuﬁ;ﬂﬁm‘ﬂmmx@ﬂ:ﬂ@%\‘l 32 aneug soallsunsu
d13a31 NTSYS-pc 31 2.1 (Rohlf, 1998)
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JYUINNERUE Tha Phra3 fiuaneiisg KK8o Hpn
zga‘ﬁ'zgm (0.98) ediAm e AL RuRus N9
AUGNITNTDINZATNDFILRD UPGMA Taeldandail
ANNHINEY LATAFIUWAUNN LAASANNANNLS
NN9RUFNIIH (dendrogram) I09HTALNOTS 32 &N
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P dNIuE SAnatazudng 0.63 9 0.98 Geiidag
ANTHINAUNIIAUFNITNNTNIIANNIMRBUN
AUFNTINTBINTTANHIANHANA U R UFNT93
uzaznefignlutlssmalnadiuou 30 g Taeld
watiaaeiaai annisldlnames 1w 12 4
nuiAndTawieuildannssanguana
ANWuS HAN9EIzndng 0.726 D9 0.92 WATALN
\{lu 6 Nqx (Janthasri et al., 2007) %quaﬁmma
mmﬂmwﬁuq’mmn@ﬁﬁﬁm?ﬁﬂwﬁLmz
wrassanaluianadildluniswar uduiugd
pauuAnAneiy letediagenfiduateauned
aunsnldlnswmefiieaiamaalunimsasa
Aanzuans A LIanEa N (§7ung, 2552) lu
wuslieaingenfilluiedasmaneuiy codominant
ANNTOLENANUANFNTENI N homozygote LAz
heterozygote ezl diiueiasanedaelunsda
Laﬂﬂ@’1Elﬁuif:LLﬁLﬁl'aﬂ’1?ﬂ§ﬂﬂ§x‘lﬁ1¢ﬁj&lt@$ﬂ@@ﬂ%‘i
FseAnsnmuazsm3a (Oliveira et al., 2010)

Table 1 Total number of DNA bands and polymorphic bands from ISSR analysis of thirty-two papaya cultivars

using 60 primers.

Primer Number of DNA Ta* Primer Number of DNA Ta* Primer Number of DNA bands Ta*
bands bands
total  polymorphic [(®)] total  polymorphic (°C) total polymorphic °C)

(AG), T 12 6 50 (GACA), 14 13 55 (CA),G 1" 6 55
(GA), T 12 3 50 (CAA), 12 3 50 (AC),G 13 8 50
(CT)A 9 5 55 (GA),A 13 3 50 (CA),RT 9 4 50
(GT),YT 6 4 55 (GT)A 1" 7 50 (CA),RG 14 10 55
(AG),YA 6 0 50 (TC),A 7 1 50 (GT),YC 14 5 55
(CAC),GC 9 0 55 (TC),G 6 2 50 (AC),YG 16 8 50
(CT),RC 5 4 50 (TG),C 6 0 50 (ATG)4 12 3 50
(AC),YA 15 10 55 (GA)YT 6 3 50 (GAA), 13 6 50
(ACC), 9 2 50 (CTC), 13 4 55 (GGAGA), 13 5 50
DBD(AC), 18 5 55 (GA),C 15 9 55 DVD(TC), 17 8 55
(CAG), 6 o] 55 (CT),T 8 4 55 BDB(CA), 10 2 55
(AGC),GR 8 0 55 (CT),G 8 0 50 VHV(GT), 17 6 55
(AGC),AY 14 5 55 (TC),C 12 3 50 HVH(TG), 15 8 50
CA(GA), 11 4 50 (AGC), 8 1 55 A(CA),G 4 2 50
(GAG),GC 9 4 55 (CCG), 8 1 50 (ATG),G 17 7 55
GC(GA), 12 6 55 (CA)GT 9 7 55 CT(CCT),CAC 9 3 50
(AGC).Y 19 0 55 (GA),CC 5 0 55 (GT),AG 7 5 55
GGGT(GGGGT),G 9 2 55 (cce), 1M1 3 50 (CATTC 0 0

(GA),YC 9 2 55 (AG),C 10 8 55 (GATA), 0 0

(CAGA), 10 5 50 (AG),G 14 7 55 (AT),G 0 o]

B=(C,G,T), D=(A,G,T), Y=(C,T), R=(A,G), V=(A,C,G), H=(A,C,T)

*Ta = annealing temperatures
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Figure 1 ISSR patterns of thirty-two papaya cultivars (using primer (GT),AG Lane M1, 1kb DNA ladder plus;

Lane 1-32, Forida, HO, HOSno.1, HOSno.2, HOSno.3, KDDNs, KDLS1, KDLS2, KD-Si, KK80,

KN(SR), KNLS1, LN, MA, MI, Maradol, MIR, SEW58, SK001, SK002, SK003, SK004, Taiwan,

Khaek Dum, Khaek Nuan, Khrang, Tha Phra3, Number 12, Pak Chong, Hybrid Australia, Si Tong and

Hawaii; Lane M2,100 bp DNA ladder plus.
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Figure 2 Dendrogram of thirty-two papaya cultivars based on ISSR data using 57 primers

with UPGMA cluster analysis.
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