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Abstract: SCoT-PCR amplification system of macadamia (Macadamia spp.) was optimized and established by
using single factor design, such as Mg>', dNTPs, primer, Tag DNA polymerase and DNA template, and DNA
fingerprint maps of macadamia germplasms were constructed. The results showed that final volume of optimum
reaction system was 20 pL, including 2.5 mmol L™ Mg, 0.3 mmol L' dNTPs, 0.8 umol L™ primer, 1.0 U Tag
DNA polymerase, 40 mg L' template DNA, and 2 pL 10 x buffer with ddH,O water. The suitable annealing
temperature of primers was 50°C. The optimum SCoT-PCR system was shown to be steady and reliable. The
12 germplasms of macadamia could be absolutely identified by primer SC5 and SC34 + SC39 with 99.988%
probability of confidence, every germplasm of macadamia had a unique fingerprint map. It showed that the
optimum SCoT-PCR system could be applied effectively in germplasm identification and genetic diversity analysis
of macadamia.
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Table 1 Different concentrations of factors in SCoT-PCR system for macadamia

[K 2% Factors ¢ Concentration
Mg™ (mmol L) 1.0 1.5 2.0 25 3.0
dNTPs (mmol L™) 0.1 0.2 0.3 0.4 0.5
5|#J Primer (umol L™) 0.2 0.4 0.6 0.8 1.0
DNA i Template DNA (mg L) 10 20 30 40 50
Taq DNA Z51i Tag DNA polymerase (U) 0.25 0.50 1.00 1.50 2.00
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Mg™" 1 Bt 4 1 R R B R B f . 24 Mg
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Mg® ¥ 2.5 mmol L™ i, L H e v 45k 0 2%
T W BCH B 2 i Mg™" R R 3.0 mmol L A
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T

Bl 25 5 | v B8 R 5, 7 B s 0 Bt R
BN, M5 EE N 0.8 pmol L A, Hop 8
BOR B i B EM B H 2. L, i
$£ 0.8 pmol L' A Had kI

M 12 3 4 5 6 7 8 9 10 11 1213 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

T W

[ 1 Mg™. dNTPs.51#) MM DNA . Tag DNA AR RIER JGREEXT SCoT KM A . M: DNA marker, DL 2000; 1 ~ 5: 1.0, 1.5, 2.0,
2.5.3.0mmol L' Mg*; 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 umol L' 5|4J; 16 ~20: 10, 20, 30, 40,
50 mg L™ #5440 DNA; 21 ~25: 025, 0.5, 1.0, 1.5, 2.0 U Tag DNA B4 ; 26 ~ 3138 KR 7 40°C . 43.8°C. 50°C, 53.9°C, 60.1°C . 64°C.,
Fig. 1 Effects of six factors on SCoT reaction. M: DNA marker, DL 2000; 1 — 5: 1.0, 1.5, 2.0, 2.5, 3.0 mmol L' Mg2+; 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 umol 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
Tag DNA polymerase; 26 — 31: Annealing temperature at 40°C, 43.8°C , 50°C , 53.9°C , 60.1°C , 64°C , respectively.
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[4 2 514 SC5 (A)FIS 1414 SC34 + SC39 (B)X 12 YN 5 EFHF Y SCoT-PCR #1#4 . M: DNA marker, DL 2000; 1 ~ 12 4352 Reown (D,)
HY. Hinde (H,), Own Choice (O.C.), T,, DND, D.Bown, NG-18, Ronik, Own-rentun, HAES114 Fl HAES842,

Fig. 2 SCoT-PCR amplification of 12 macadamia germplasms by primer SC5 (A) and primer combination SC34 + SC39 (B). M: DNA marker, DL
2000;1 — 12 present Reown (D,), HY, Hinde (H,), Own Choice (O.C.), T,, DND, D. Bown, NG-18, Ronik, Own-rentun, HAES114 and HAES842,

respectively.
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Table 2 DNA fingerprint binary codes of the twelve macadamia varieties (SC5, SC34 + SC39)

i ZEs el i ZEs B R g
No. Material Digital DNA fingerprint No. Material Digital DNA fingerprint
1 D, 00110110 — 001000 7 D. Bown 00011011 — 000001
2 HY 11011100 - 010010 8 NG-18 00010100 — 001100
3 H, 00011001 — 001100 9 Ronik 00111010 - 111100
4 O.C. 10011011 — 001000 10 Own-rentun 00011011 — 001000
5 T, 00100100 — 111000 11 HAES114 00110101 — 111000
6 DND 10011011 — 000000 12 HAES842 00110100 — 001000
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