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Abstract: To well evaluate and use the cultivars, we should identify them scientifically and accurately by DNA molecular markers.
In this paper, 27 cultivars developed by two breeding institutes in Yunnan province were analyzed with SSR marker. Eight pairs of
core SSR primers selected from about 120 pairs of SSR primers offered by the International Sugarcane Microsatellite Consortium
made up the core primers for DNA fingerprint. A total of 129 bands were acquired by PAGE with the core primers, 123 of which
were polymorphic bands, accounting for percentage of polymorphic band (PPB) was 95.35%, and the mean value of polymor-
phism information content (PIC) reached 0.9445; the genetic similarity coefficient of the cultivars was 0.269-0.767. SMC1047HA
and MSSCIR21 with high PIC value could be used to distinguish all cultivars, which were the most efficient single primers. The
result of evaluating different primer combinations from eight core primers indicated that MSSCIR36/MSSCIR21, MSSCIR16/
MSSCIR36, and MSSCIR36/SMC336BS were very efficient in identifying these Yunnan cultivars, and their similar coefficients
were lower than those of other primer combinations. At the same time, three primer combinations were validated with ten main
released cultivars. The result showed MSSCIR16/MSSCIR36 was the optimum primer combination, which can be used in con-
structing DNA fingerprint ID of cultivars. The DNA fingerprint ID was set up, including serial number of National Nursery of
Sugarcane Germplasm Resources (NNSGR), country & region code, breeding institute, core primer name and SSR marker data,
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which not only consists of the important information of cultivars, but also helps researchers to identify cultivars efficiently. At the
same time, it can provide reliable scientific evidence for the protection of intellectual property right for these cultivars.
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Table1 Name and origin of cultivars
No. Cultivar name Serial No. of NNSGR Level of'cul.tivar certi- Breeding institute
fication

1 64-24 Yunzhe 64-24 CH1257 Province level YSRI
2 65-55 Yunzhe 65-55 CHO0553 Province level YSRI
3 5-225 Yunzhe 65-225 CHO0569 Province level YSRI
4 68-154 Yunzhe 68-154 CHOS542 Province level YSRI
5 71-95 Yunzhe 71-95 CHOS577 Province level YSRI
6 71-545 Yunzhe 71-95 CHO0556 Province level YSRI
7 71-388 Yunzhe 71-388 CHO0570 Province level YSRI
8 71-998 Yunzhe 71-998 CHO0564 Province level YSRI
9 81-173 Yunzhe 81-173 CHO0571 Province level YSRI
10 82-682 Yunzhe 82-682 CHO0539 Province level YSRI
11 84-Fb5 Yunzhe 84-Fb5 CHO0535 State level YSRI
12 89-7 Yunzhe 89-7 CHO0816 State level YSRI
13 89-151 Yunzhe 89-151 CHO811 State level YSRI
14 89-351 Yunzhe 89-351 CHO0814 State level YSRI
15 92-19 Yunzhe 92-19 CHI119 Province level YSRI
16 93-88 Dezhe 93-88 CH1206 Province level DHSRI
17 94-375 Yunzhe 92-19 CH1123 State level YSRI
18 98-46 Yunzhe 98-46 No number Province level YSRI
19 99-91 Yunzhe 99-91 No number No certification YSRI
20 99-155 Yunzhe 99-155 CHI1200 Province level YSRI
21 99-596 Yunzhe 99-596 No number No certification YSRI
22 99-601 Yunzhe 99-601 No number No certification YSRI
23 02-2332 Yunzhe 02-2332 No number No certification YSRI
24 03-194 Yunzhe 03-194 No number No certification YSRI
25 03-103 Yunzhe 03-103 No number No certification YSRI
26 03-332 Yunzhe 03-332 No number No certification YSRI
27 03-258 Yunzhe 03-258 No number No certification YSRI
28 16 ROC16 CH1001 State level TSRI

29 25 ROC25 CH1022 Province level TSRI

30 10 ROC10 CHO0473 Province level TSRI

31 22 ROC22 CH1002 State level TSRI

32 20 ROC20 CH1005 Province level TSRI

33 11 Guitang 11 CHO0497 State level GSRI

34 17 Guitang 17 CH1097 State level GSRI

35 86-368 Yuetang 86-368 CHI1113 State level GSIRI

36 93-159 Yuetang 93-159 CHI1126 Province level GSIRI

37 69-421 Mintang 69-421 No number No certification FSRI

NNSGR: National Nursery of Sugarcane Germplasm Resources; YSRI: Yunnan Sugarcane Research Institute; DHSRI: Dehong Sugar-
cane Research Institute; TSRI: Taiwan Sugar Research Institute; GSRI: Guangxi Sugarcane Research Institute; GSIRI: Guangzhou Sugarcane
Industry Research Institute; FSRI: Fujian Sugarcane Research Institute.
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Fig.1 Gel map of SSR amplification of primer for Yunnan sugarcane cultivars
1 The numbers for each lane correspond with the numbers for cultivar names listed in Table 1.
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Fig. 2 Standard map of SSR amplification for Yunnan sugarcane cultivars
1 The numbers for each lane correspond with the numbers for cultivar names listed in Table 1.
£ 2 %0 SSREIMFET
Table 2 Core SSR primers sequences
(5'-3) (35"

SSR primer Repeat unit Forward primer sequence Reverse primer sequence Annealing temp.('C)
SMC1047HA  (GA)s TGAGCCTAAGCCAGAAAGAAG  GGAACTAATTTCCTACGAGAACAC 50
MSSCIR21 (GA),GG(GA)» CGCCAGCCACATAAAAGG CGACCAGGAGTTCATCAA 54
MSSCIR16 (GA)1s TGGGGAGGGCTGACTAGA GGCGGTATATATGCTGTG 54
MSSCIR36 (GA)isGT(GA);,  CAACAATAACTTAACTGGTA CTGTCCTTTTTATTCTCTTT 54
SMC336BS (TG)23(AG) 19 ATTCTAGTGCCAATCCATCTCA CATGCCAACTTCCAAACAGAC 50
MSSCIR26 (GA)17 AAAATCAGACAAACAGCAT AGAAGAAGCAGATACAGGT 54
MSSCIR66 (GT)4sGC(GT)s AGGTGATTTAGCAGCATA CACAAATAAACCCAATGA 54
SMC21SA (GA)1» CGTGAGCTTGGGTAGCTG AAACATTCCCCATTGCTATC 50

F3 ZOSIMHMERER
Table 3 Efficiency of core primers
. . The biggest GS RDVC

Core primer Total band PB PPB Specific band PIC between eultivars (%)

SMC1047HA 20 19 95.00 2 0.9630 0.900 100

MSSCIR21 20 19 95.00 0 0.9630 0.833 100

MSSCIR16 17 15 88.24 0 0.9602 1.000 93

MSSCIR36 18 17 94.44 2 0.9602 1.000 93

SMC336BS 13 13 100.00 0 0.9465 1.000 85

MSSCIR26 13 12 92.31 2 0.9355 1.000 81

MSSCIR66 14 14 100.00 0 0.9218 1.000 78

SMC21SA 14 14 100.00 1 0.9054 1.000 74

Total 129 123 95.35 7 0.9445 0.767 100

PB: polymorphic band; PPB: percentage of polymorphic bands; PIC: polymorphism information content; GS: genetic similarity; RDVC:

rate of distinguishing cultivars by cluster.
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Table 4 Efficiency of core primer combination

Primer combination Total band PB PPB Specific band b:t}:set:f%iii\(jasrs RB/XC
MSSCIR36/MSSCIR21 38 36 94.74 2 0.773 100
MSSCIR16/MSSCIR36 35 32 91.43 2 0.778 100
MSSCIR36/SMC336BS 31 30 96.77 2 0.786 100
SMC1047HA/MSSCIR36 38 36 94.74 4 0.800 100
MSSCIR21/MSSCIR66 34 33 97.06 0 0.800 100
MSSCIR36/MSSCIR66 32 31 96.88 2 0.800 100
SMC21SA/SMC336BS 27 27 100.00 1 0.800 100
MSSCIR16/MSSCIR21 37 34 91.89 0 0.810 100
MSSCIR26/MSSCIR36 31 29 93.55 4 0.813 100
MSSCIR26/MSSCIR66 27 26 96.30 2 0.824 100
SMC21SA/MSSCIR21 34 33 97.06 1 0.833 100
SMC1047HA/MSSCIR66 34 33 97.06 2 0.842 100
MSSCIR16/SMC336BS 30 28 93.33 0 0.846 100
MSSCIR16/SMC21SA 31 29 93.55 1 0.850 100
SMC1047HA/MSSCIR21 40 38 95.00 2 0.864 100
MSSCIR26/SMC21SA 27 26 96.30 3 0.875 100
SMC21SA/MSSCIR36 32 31 96.88 3 0.875 100
SMC336BS/MSSCIR21 33 32 96.97 0 0.875 100
MSSCIR16/SMC1047HA 37 34 91.89 2 0.875 100
MSSCIR26/MSSCIR21 33 31 93.94 2 0.889 100
MSSCIR16/MSSCIR26 30 27 90.00 2 0.889 100
SMC336BS/MSSCIR66 27 27 100.00 0 0.909 100
MSSCIR16/MSSCIR66 31 29 93.55 0 0.923 100
SMC1047HA/SMC21SA 34 33 97.06 3 0.929 100
SMC1047HA/SMC336BS 33 32 96.97 2 0.929 100
MSSCIR26/SMC1047HA 33 31 93.94 4 0.938 100
MSSCIR26/SMC336BS 26 25 96.15 2 1.000 93
SMC21SA/MSSCIR66 28 28 100.00 1 1.000 93

PB: polymorphic band; PPB: percentage of polymorphic bands; PIC: polymorphism information content; GS: genetic similarity; RDVC:
rate of distinguishing cultivars by cluster.
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Table 5 Efficiency analysis of the best primer combinations
. L Specific The biggest GS RDVC
Primer combination Total band PB PPB band between cultivars %)

MSSCIR16/MSSCIR36 35 34 97.14 1 0.800 100

MSSCIR36/SMC336BS 31 30 96.77 1 0.800 100

MSSCIR36/MSSCIR21 38 36 97.37 1 0.882 100

PB: polymorphic band; PPB: percentage of polymorphic bands; PIC: polymorphism information content; GS: genetic similarity; RDVC:
rate of distinguishing cultivars by cluster.

%6 6 MmME DNAELID
Table 6 DNA fingerprint ID of six cultivars

+ + + +SSR
Cultivar name Serial No. of NNSGR + country & region code+ breeding unit+ core primer name + SSR marker data
68-154 Yunzhe 68-154 CHO542-CYZ-YSRI-MSSCIR36-011100010111110000-MSSCIR16-00000010010101111
71-388 Yunzhe 71-388 CHO0570-CYZ-YSRI-MSSCIR36-010010011111010000-MSSCIR16-10000011000001111
82-682 Yunzhe 82-682 CHO0539-CYZ-YSRI-MSSCIR36-001100010111000000-MSSCIR16-00000010000100101
89-7 Yunzhe 89-7 CHO0816—-CYZ-YSRI-MSSCIR36-000011111110001010-MSSCIR16-10110000101101111
92-19 Yunzhe 92-19 CH1119-CYZ-YSRI-MSSCIR36-000110001110010001-MSSCIR16-10001100000011111

94-375 Yunzhe 94-375 CH1123-CYZ-YSRI-MSSCIR36-011001011111100001-MSSCIR16-10000010110011111
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