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Establishment of SCoT Amplification System and Primer Selection for
Carica papaya
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Abstract: The SCoT-PCR system for Carica papaya was optimized by using single factor experiment method,
such as Mg”", dNTPs, primer, Taq polymerase and DNA template, and the SCoT primers were selected
with optimized system. The results showed that the optimum concentrations for Carica papaya SCoT-PCR
amplification were 2.0 mmol L™ Mg, 0.3 mmol L dNTPs, 0.8 umol L primer, 1.0 U Tagq polymerase, and
30 mg L' template DNA in total 20 pL reaction system, respectively. The optimum SCoT-PCR system was tested
on 22 varieties of Carica papaya by different SCoT primers, obtaining steady, reliable and high resolution bands.
Five primers and five pairs of primer combination were selected with abundant polymorphism. It was suggested
that the optimum SCoT-PCR system and polymorphism primers could be used in the germplasm identification and
genetic diversity analysis of Carica papaya.
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Table 1 Factor design of SCoT-PCR system for Carica papaya

[X & Factor JKAE Level
Mg”" (mmol L) 1.0 1.5 2.0 2.5 3.0
dNTPs (mmol L) 0.1 0.2 0.3 04 05

5|%) Primer (umol L) 0.2 0.4 0.6 0.8 1.0
DNA (mgL™) 10 20 30 40 50
Tag polymerase (U) 0.25 0.50 1.00 1.50  2.00
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SC3+SC20 73 A%} 22 13 3 AJNA AT PCR 974,
NI HE— 2B UE i A B A SCoT-PCR T A R .
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1 S0P FXF SCoT R EEMH . M. DL 2000 marker; 1~5: 1.0, 1.5, 2.0, 2.5, 3.0 mmol L Mg*";6~10: 0.1, 0.2, 0.3, 0.4, 0.5mmol L"
dNTPs;11~15:0.2, 0.4, 0.6, 0.8, 1.0 umol L™ 5#7;16~20:10. 20, 30. 40, 50 mg L™ #i# DNA;21~25:0.25. 0.5, 1.0, 1.5, 2.0 U Tag B4
Fig. 1 Effects of factor concentration on SCoT reaction. M: DL 2000 marker; 1-5: 1.0, 1.5, 2.0, 2.5, 3.0 mmol L' Mgz'; 6-10: 0.1, 0.2, 0.3, 0.4,
0.5 mmol L dNTPs; 11-15: 0.2, 0.4, 0.6, 0.8, 1.0 pmol L™ primer; 16-20: 10, 20, 30, 40, 50 mg L' template DNA; 21-25: 0.25, 0.5, 1.0, 1.5, 2.0 U Taq

polymerase, respectively.
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€2 15 4% SCoT 51 ¥4f 7 A KA SCoT-PCR 43, M: DL 2000 marker; 1~15 43 %] 4514 SC2, SC4. SC11, SCI14, SCI9, SC22, SC23.
SC27, SC28. SC36. SC38, SC41, SC55. SC57 A SC60.

Fig. 2 SCoT-PCR amplification of Carica papaya by 15 primers. M: DL 2000 marker; 1-15 present primer SC2, SC4, SC11, SC14, SC19, SC22,
SC23, SC27, SC28, SC36, SC38, SC41, SC55, SC57 and SC604, respectively.
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3 15 % SCoT 314414 %) # AN SCoT-PCR 43, M: DL 2000 marker; 1~15 43524 51414 SC4+SC20, SC20+SC23, SC23+SC55,
SC22+SC23, SC39+SC55, SC23+SC39. SC4+SC39., SC23+SC59. SC20+SC36., SC23+SC36. SC36+SC55, SC3+SC19., SC2+SC59.
SC13+SC15 il SC4+SC55,

Fig. 3 SCoT-PCR amplification of Carica papaya by 15 primer combinations. M: DL 2000 marker; 1-15 present priner combination SC4+SC20,
SC20+SC23, SC23+SC55, SC22+SC23, SC39+SC55, SC23+SC39, SC4+SC39, SC23+SC59, SC20+SC36, SC23+SC36, SC36+SC55, SC3+SC19,
SC2+SC59, SC13+SC15 and SC4+SC55, respectively.
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Fig. 4 SCoT-PCR amplification of Carica papaya germplasms by primer SC3 (A) and primer combination SC3+SC20 (B). M: DL 2000 marker; 1-22

present ‘Suizhonghong 48, ‘Meizhonghong’, ‘Guire 1, ‘Guire 2’, ‘Risheng’, ‘Baipirisheng’, ‘Wanqinsha’, ‘Hongling’, ‘Hongling 2’, ‘ Tainong 1,

‘Suihuang’ , ‘Hongfei’ , ‘Lanjing’ , ‘Yuanyou’ , ‘Hongri 1’ , ‘Panbo 1, ‘Panbo 2’ , ‘Panbo 3’ , ‘Xinshiji’, ‘Fengyun’, ‘Xinnongai 48-2" , ‘and

Xiaweiyi’, respectively.

# 2 SCoT 5IWITERATN 1y ) 2 251
Table 2 Polymorphism in Carica papaya by SCoT primers

Bk SRR Z AP LT R ZHMERE R
Primer Total bands Polymorphic bands % of polymorphic Polymorphism information content (PIC)
SC3 8 5 62.50 0.61
SC23 10 6 60.00 0.65
SC46 10 5 50.00 0.61
SC59 14 8 57.14 0.80
SC60 10 5 50.00 0.51
SC3+SC20 11 9 81.82 0.79
SC4+SC23 11 8 72.72 0.75
SC19+SC36 11 10 90.91 0.74
SC20+SC23 10 80.00 0.76
SC23+SC55 12 8 66.67 0.53
SF-H1% Mean 10.7 7.2 67.18 0.68

KBS . Q) XELEML YN ZEEE S
KA 50.00%~90.91% , F-H BT (M Z 2
PEA %N 67.18% , Belk I 5 X514 & 280k
AR S &5 e, g 144 SC19+5C36
2250 B R B, N 90.91%, H 25 1 4l &

SC3+SC20 Al SC20+SC23, (3) XL LMYy
L AMEAE B & & PIC H 0.51~0.80, F- %5451 4
(4 A) ) PIC H 0.68, 5 %51 41414 /Y -F 4 PIC
b S 45| s &, 54 SC59 19 PIC fi i,
4 0.80,
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