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Abstract In this study, Genomic DNA of dried Saussurea medusa was extracted through CTAB-improved method,
SDS-improved method and high salt low pH basic method, then optimized and screened a suitable method for DNA
extraction of S. medusa. Results showed that the yield of genomic DNA extracted by CTAB-improved method (2%
CTAB concentration, 1% PVP concentration, 2% [-mercaptoethanol concentration) was higher than others. And two
times of extraction with chloroform/isoamyl alcohol had got the better quality of DNA that met the requirements of
ISSR analysis. On the basis of this, preprocessed the experimental materials and got a complete set of DNA extraction
process of S. medusa dried herbs. This improved method can effectively remove the effect of secondary metabolites
and consume less plant materials and it also can be applied to the germplasm identification and genetic diversity
analysis of S. medusa.
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Table 1 Comparison of DNA purity and concentration extracted by three different methods

Method Number Leaf Stem
Anl Ago (ng/pL) (ng/pl)  As/Axo (ng/uL) (ng/p.L)
Concentration Average concen- Concentration Average concen-
(ng/pn.L) tration (ng/p.L) (ng/p.L) tration (ng/p.L)
pH 1 1.80 327.80 412.42 1.84 126.20 191.75
High salt low pH 2 1.99 520.70 1.83 116.10
basic method 3 1.92 406.40 2.04 202.90
4 1.94 304.90 1.88 186.20
5 1.86 351.90 1.80 228.80
6 1.91 562.80 1.93 290.30
CTAB 1 2.00 416.20 520.25 1.94 162.50 262.70
CTAB method 2 1.79 446.80 1.95 24430
3 1.83 443.50 2.01 397.60
4 1.93 653.80 2.03 356.10
5 1.85 699.00 2.02 283.80
6 1.80 462.20 1.89 131.90
SDS 1 1.98 243.70 230.03 2.09 149.80 139.63
SDS method 2 1.91 262.50 2.22 162.10
3 1.95 182.80 2.25 202.60
4 1.94 217.40 2.22 132.80
5 2.02 223.40 2.63 56.00
6 1.94 250.40 2.09 134.50
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Figure 1 Electrophoresis of genomic DNA of S. medusa B
Note: A: Leaf; B: Stem; Left 1~6: High salt low pH basic method; 3
in between 1~6: CTAB method; Right 1~6: SDS method; M: AD- 1 2 1
NA/Hind  molecular ladder 2 o
L.IS-1L-2S-2L383 ML-4S-4L.5S-5L.65-6 M L.7S.7L8§S8L.95.9 CTAB
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( 25 4 CTAB
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L-1~L-9: 1 ,S-1~8-9: 1
Figure 2 Electrophoresis for orthogonal design 2 ( / )
Note: A: Repeat 1; B: Repeat 2; M: ADNA/Hind  molecular \
ladder; L-1~L-9: Numbers are shown in table 1 (leaf), S-1~S-9: DNA
numbers are shown in table 1 (stem)
CTAB CTAB
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X 2% / .
DNA 2% CTAB
1% PVP 2% B- / o 1.3 CTAB
R CTAB
R DNA ISSR-PCR 3).
CTAB>B- >PVP> / N
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Table 2 Range analysis of the factors in CTAB method
B_
Calculation results CTAB PVP B-mercaptoethanol Extraction times
T1 89.000 0 68.000 0 42.000 0 50.000 0
T2 53.000 0 66.000 0 61.000 0 69.000 0
T3 38.000 0 46.000 0 77.000 0 61.000 0
X1 7.416 7 5.6667 3.5000 4.166 7
X2 44167 5.500 0 5.083 3 5.7500
X3 3.166 7 3.8333 6.416 7 5.0833
R 4.2500 1.8333 29167 1.5833

: T1~T3: ; X1~X3: ;R:

s

Note: T1~T3: Sum of every factor under the same level; X1~X3: Mean of every factor under the same level; R: Range
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3

Table 3 Variance analysis of each factor

F P
Source SS df MS F value P value
CTAB 114.500 0 2 57.2500 44.804 3 0.000 1
PVP 24.666 7 2 123333 9.6522 0.000 7
B-mercaptoethanol 51.166 7 2 25.5833 20.021 7 0.000 1
Extraction times 15.166 7 2 7.583 3 59348 0.007 3
Error 34.5000 27 1.277 8
4 Duncan
Table 4 Duncan multiple comparison of four factors at different levels
(o) (%) B- (%)
CTAB (%) Average PVP (%) Average B-mercaptoethanol (%) Average Extraction times Average
2 7.4167a 1 5.6667a 2 6.4167a 2 5.7500a
3 4.4167b 2 5.5000a 1.5 5.0833b 3 5.0833ab
4 3.1667¢ 3 3.8333b 1 3.5000c 1 4.1667b
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DNA o
D, DNA
14 DNA
DNA C DNA
( 5 DNA ISSR-PCR ( 5.
DNA o
oD RNA oD
) 2
DNA 4. DNA
A B DNA o . .
D DNA o

L-1 L2L-3L-4L-5L-6 Ml SlS”S3S4S>S6L1L”'L3L4'L5'L6'MZS]S2’SS'S-4‘S-5‘S-6‘

S 'ﬁig il'gngq

.- . . s P e — -

3 ISSR-PCR

:L-1~L-6 ; S-1~S-6 ; L-1'-L-6'  S-1'-S-6' L-1~L-6  S-1~S-6 ; MI1:
100 bp molecular marker, M2: 200 bp molecular marker
Figure 3 The application in dried herbs of S. medusa
Note: L-1~L-6: Numbers of six leaves; S-1~S-6: Numbers of six stems; L-1'~L-6' and S-1'~S-6": The repeat of L-1~L-6 and S-1~
S-6; M1: 100 bp molecular marker; M2: 200 bp molecular marker
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5 DNA

Table 5 Comparison of DNA purity and concentration extracted with different pretreatment methods

0C
Number Control group Ice water pretreatment (0°C) Acetone pretreatment  Absolute alcohol pretreatment
Ase/ Ay (ng/p.L) Ass/ Ay (ng/pL) Aseo/ Asgo (ng/pL) A/ Ao (ng/p.L)
Concentration Concentration Concentration Concentration
(ng/pL) (ng/pL) (ng/pL) (ng/pL)
1 1.97 423.40 1.97 64.00 1.86 347.90 1.87 391.70
2 2.04 398.20 1.94 41.40 2.07 189.10 2.03 314.20
3 2.01 357.70 2.09 163.70 1.97 206.40 1.89 327.80
4 1.99 333.40 1.93 149.90 2.02 111.20 1.97 400.50
5 1.98 351.20 2.09 103.30 1.76 122.90 1.87 290.80
6 2.00 347.20 2.13 143.10 1.99 142.40 1.99 520.70
2.00 368.52 2.03 110.90 1.95 186.65 1.90 374.28
Average
N DNA
DNA °
DNA (
, 1999; , 2006; , 2012; ,
2012) DNA
¢ 5 ISSR-PCR ( )
1 1~6: 3 7~12: 1~6 ; M: 1100 bp
DNA molecular marker, M': 200 bp molecular marker
° Figure 5 The application results of dried leaves of S. medusa (af-
CTAB DNA ter absolute alcohol pretreatment)
DNA ( Note: 1~6: Numbers of six leaves; 7~12: The repeat of 1~6; M:
, 1996; , 2010) 100 bp molecular marker, M": 200 bp molecular marker
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_
C D

4 DNA
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Figure 4 Electrophoresis of genomic DNA extracted from dry
leaves of S. medusa with different pretreatment methods

Note: A: Ice water pretreatment (0°C); B: Acetone pretreatment;
C: Absolute alcohol pretreatment; D: Control group; M: A\DNA/
Hind

vidual leaves

molecular mass marker; 1~6: Numbers of different indi-
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6 CTAB
Table 6 Ly(3*) orthogonal design of CTAB method
Number Factors Score results
CTAB (%) PVP (%) B- (%) / 1 2
CTAB PVP B-mercaptoethanol extraction times with Repeat 1 Repeat 2
concentration (%) concentration (%) concentration (%) chloroform/isoamyl alcohol
Leaf Stem Leaf Stem
1 2 1 1.0 1 4 5 7 7
2 2 2 1.5 2 9 9 8 9
3 2 3 2.0 3 8 8 9 6
4 3 1 1.5 3 7 6 4 4
5 3 2 2.0 1 5 7 5 5
6 3 3 1.0 2 3 3 3 1
7 4 1 2.0 2 6 4 6 8
8 4 2 1.0 3 2 2 2 3
9 4 3 1.5 1 1 1 1 2
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