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Analysis on Relationship of the Red-crowned Cranes by AFLP
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@ College of Life Sciences Northeast Agricultural University Harbin 150030 China)

Abstract:The analytical system was constructed for the amplified fragment length polymorphism (AFLP) in
Red-crowned Crane (Grus japonensis). The 5 couples of Red—crowned Crane were scanned by AFLP marker
using the selective 28 primer combinations. The polymorphism and genetic cluster graph were acquired applying
10 individuals belonging to the 5 couples of Red—crowned Crane. A total of 551 polymorphism sites of the total
of 1 114 bands were amplified from them. The percentage of polymorphism is 49.5% each primer couples
made 20 — 66 polymorphism sites. Primer E4AM1 made the most 66 polymorphism sites; and primer E6M1
made the least 20 polymorphism sites. The similarity coefficient between the 10 Red-crowned Cranes was
calculated which were all in 0.71 — 0. 88. The genetic distance and the UPGMA tree of 5 couples of Red-
crowned Crane had been acquired. Cluster analysis showed that No. 1 had close relationship with No. 2; No. 3
had also very close relationship with No. 4; and the other 3 couple cranes had far genetic relationship. These
showed that Red-crowned Crane has the behavioral mechanisms to identify the relationship. The study content
about breeding behavioral mechanisms of Red-crowned Crane was more abundant and puts forward some
suggestions for studying deeply and founding reasonable breeding system for Semi-captive Red-crowned Crane
population.
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Table 1 Primer for AFLP selective amplification
EcoR | Mse |
No. Sequence No. Sequence
El 5'-GACTGCGTACCAATTCAAC3' M1 5'-GATGAGTCCTGAGTAACAA3’
E2 5'-GACTGCGTACCAATTCAAG3’ M2 5'-GATGAGTCCTGAGTAACAC3’
E3 5'-GACTGCGTACCAATTCACA-3' M3 5'-GATGAGTCCTGAGTAACAG3’
E4 5'-GACTGCGTACCAATTCACT3’ M4 5'-GATGAGTCCTGAGTAACAT3’
ES 5'-GACTGCGTACCAATTCACC3’ M5 5'-GATGAGTCCTGAGTAACTA3’
E6 5'"-GACTGCGTACCAATTCACG3' M6 5'-GATGAGTCCTGAGTAACTC3'
E7 5'-GACTGCGTACCAATTCAGC3' M7 5'-GATGAGTCCTGAGTAACTG3'
E8 5'-GACTGCGTACCAATTCAGG3' M8 5'-GATGAGTCCTGAGTAACTT3’
1.3 NTSYSpc2. 10e Jaccard
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Fig. 1 The result of DNA agarose gel electrophoresis
M. DL2000 DNA ;1 ~10 10
M. DIL2000 DNA marker; 1 —10 denotes 10 Red—crowned Cranes.
2.2 EcoR T /Mse 1 (5'-GAT GAG TCC TGA GTA AC3")
DNA PCR
EcoR 1 (5'-CTC GTA :94°C 2 min 94°C 30 s 56C
GAC TGC GTA CC3'.3'-CAT CTG ACG CAT 30 s 72°C 80 s 25 0
GGT TAAS') Mse | (5'-GAC GAT GAG 1% « 2).
TCC TGA G3'.3'-TA CTC AGG ACT CAT-S") (smear)
DNA 250 ~ 750 bp
o EcoR 1 (5'-GAC o 20
TGC GTA CCA ATT CA-3") Mse 1 0

2

Fig. 2 The result of pre-amplification products
M. DL2000 DNA ;1 ~10 10 o
M. DI2000 DNA marker; 1 — 10 denotes 10 Red-crowned Cranes.
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2.3 2.4 EcoR 1
PCR :94°C 2 Msel 64
min 94°C 30 s 65C 30 s( 28 28
0.7C) 72C 80 s 12 ;94°C 30 10
s 55°C 30 s 72C 80 s 24 ; 3 1114
72°C 5 min;4°C o 551
PCR (touch down PCR) EcoR 1 49.5% . 20 ~
Mse | 66 o E4M1 66 ;
o AFLP E6M1 20
(EcoR1 /IMsel ) 25 pl 11 ~43
2 pl 10 x PCR buffer 2.5 E4M1 43
pwls dNTPs (10 mmol/L) 1 pl. EcoR 1 E8M6 11 &
(20 pmol /L)1 wl. Mse 1 (20 pmol/L) 1 3. 4 E1M3. E1M4 EIM2.
pls Taq 0.3 wlvddH,0 17.2 pls E3MS8 AFLP o
3 28
Table 3 The amplification results of 28 primer combinations
Name Primer combination Total bands number Polymorphic bands number Polymorphic percentage (% )
E1M1 E-AAC/M-CAA 50 12 24.00
E1M2 E-AAC/M-CAC 54 12 22.22
E1M3 E-AAC/M-CAG 62 28 45.16
E1M4 E-AAC/M-CAT 51 26 50. 98
E1M5 E-AAC/M-CTA 54 38 70. 37
E2M5 E-AAG/M-CTA 46 22 47.83
E2M6 E-AAG/M-CTC 35 21 60. 00
E3M2 E-ACA/M-CAC 44 19 43.18
E3M3 E-ACA/M-CAG 29 12 41.38
E3M8 E-ACA/M-CTT 52 25 48. 08
E4M1 E-ACT/M-CAA 66 43 65.15
E4M2 E-ACT/M-CAC 38 12 31.58
E4M3 E-ACT/M-CAG 30 14 46. 67
E4MS5 E-ACT/M-CTA 41 17 41. 46
E4M6 E-ACT/M-CTC 34 20 58. 82
E5SMS5 E-ACC/M-CTA 28 12 42.86
ESM6 E-ACC/M-CTC 27 13 48. 15
E6M1 E-ACG/M-CAA 20 14 70. 00
E6M2 E-ACG/M-CAC 34 30 88.24
E6MS E-ACG/M-CTA 30 23 76. 67
E6M8 EACG/M-CTT 24 19 79.17
E7M1 E-AGC/M-CAA 27 14 51.85
E7M2 E-AGC/M-CAC 28 17 60. 71
ESM1 E-AGG/M-CAA 49 22 44.90
ESM2 E-AGG/M-CAC 37 15 40. 54
E8M4 E-AGG/M-CAT 41 21 51.22
E8MS5 E-AGG/M-CTA 47 19 40. 43
E8M6 E-AGG/M-CTC 36 11 30. 56
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Fig.3 The AFLP fingerprinting profile of the 10 Red-crowned Cranes with primer E1IM3 and E1M4
E1M3 AFLP ; E1M4 AFLP ; ;1 ~10 10 o
Left is the AFLP fingerprinting profile of the 10 Red—crowned Cranes with primer E1M3; Right is the AFLP
fingerprinting profile of the 10 Red-crowned Cranes with primer E1M4; The arrows express amplified
differential fragments; 1 — 10 denotes 10 Red-crowned Cranes.
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4 E1IM2 E3M8 10 AFLP
Fig.4 The AFLP fingerprinting profile of the 10 Red-crowned Cranes with primer E1IM2 and E3MS8
E1M2 AFLP ; E3MS8 AFLP ; ;1 ~10 10 o

Left is the AFLP fingerprinting profile of the 10 Red—crowned Cranes with primer E1M2; Right is the AFLP fingerprinting
profile of the 10 Red-crowned Cranes with primer E3M8; The arrows express amplified differential fragments;

1 =10 denotes 10 Red-crowned Cranes.
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Table 4 The similarity coefficient of 10 Red-crowned Cranes

No. 1 2 3 4 5 6 7 8 9 10
1 1.000 000 0

2 0.8539877 1.000 000 O

3 0.8235294 0.8583510 1.000 0000

4 0.804 7809 0.8373984 0.8803132 1.000 0000

5 0.7832898 0.8255269 0.8349945 0.8424821 1.000 0000

6 0.7567568 0.7784360 0.768 799 1 0.738 3513 0.776 137 8 1.000 000 0

7 0.7889571 0.8192771 0.8029046 0.8045977 0.8016241 0.7930205 1.000 0000

8 0.7776366 0.796 8750 0.806 5539 0.8140644 0.801 1765 0.751 798 6 0.823 863 6 1.000 000 0

9 0.7864769 0.8023013 0.8371859 0.8340708 0.8370536 0.7564534 0.806 0797 0.848 8499 1.000 000 0

10 0.716 7553 0.744 7552 0.749 7182 0.749 3606 0.755784 1 0.725609 8 0.762 5899 0.8052434 0.779 3264 1.000 000 O

23 1 24

o

o (Presbytis phayrei)
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Fig.5 The cluster analysis of 10 Red-crowned Cranes
1~10 10 o 1 =10 denotes 10 Red-crowned Cranes.
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