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F1 HMTREFZFEIHEPCR ZFTHREE
Tab.1 The gray value of PCR products amplified from samples preserved in air-dry method
0 1 2 3 4 5 6 7 8 9 10
20°C 8722.36 7215.77 10750.31 6194.18 10696.48  7706.23  9268.13  14646.64 459.99 604.08 8227.96
30°C 10961.77  8792.77 841560  10119.48  10566.06 6875.23 797536 1205830  1520.74  391.53  3055.71
40°C 505.11 7674.48 1684.21 2686.84 10165.06  8041.53  3606.48 3192.81 1176.55 6748.31 1703.02
50°C 7408.18 7951.06 9905.89 10123.31 7137.01 6131.60 6945.06 8082.61 6631.91 1330.82 2327.60
60°C 7464.31 10360.43 2478.26 7579.77 3200.77 7352.48 7300.36  13941.18 11268.00 2730.06  2853.38
70°C 7124.18 11933.89 361.77 7803.89 400.65 8305.41 9074.77 7750.23 7261.37 3475.77 7382.55
80°C 310.48 10008.13 6323.77 6030.36 8531.77 4415.48 8514.77 1156.72 3489.92 1435.01 8407.08
90°C 2569.36 9597.31 6125.65 6768.48 4274.89 3997.41  7277.18 1406.08 6343.28 3404.60 6107.38
100°C 1000.89 9100.84 1840.23 7436.48 7102.18 7753.77  9269.18  14679.86 5302.58 8171.53 8124.59
110°C 7936.77 9790.50 871.16 9234.89 10871.31  6497.06  8409.13 3189.57 4944.66 394472 11199.76
120°C 3991.31 1400.06 274.36 9219.31 6808.08 7292.94  4688.55 14098.03 8141.54 5967.06  2290.94
M1 23 4 M1 2 34 M1 2 34
10 (P<0.05),
10 DNA
2.2.2 PCR
2( ) SPSS19.0 3
750b
P R LSD -80°C
-20°C ,
M 1 (P>0.05) (P<0.05)
s 8 El
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2( ) (13 2
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b 8 b
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1—8
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o
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Fig.2 Gel electrophoreses of PCR products preserved in air-dry ;. —=80°C , -20°C
method o
a—k 0—10 ; M: DNA molecular maker; 1 4 -80°C
;2—4 20 30 40°C
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%2 VEREREMAREERREA PCR K35 NREHE
Tab.2 The gray value of PCR products amplified from samples preserved in freezing and lysis buffer method
EDTA 1 2 3 4 5 6 7 8
20°C 7218.38 11138.79 4589.06 3959.82 3453.85 11466.00 9761.12 11605.06
12472.94 8121.99 10689.38 13652.52 8361.29 11227.83 13160.89 6342.59
20°C 10105.47 12540.71 4958.68 11165.19 7730.23 10000.73 11657.47 5670.83
14939.51 6883.08 12424.96 13779.38 9237.97 11683.46 11736.07 8793.17
827.48 935.88 6089.00 5910.54 5239.21 436.07 3285.16 6054.63
4753.62 1048.18 2214.69 409.54 234.19 343.54 2688.41 9463.50
2°C 6377.43 11689.29 5864.43 5173.39 4357.78 6652.73 6190.98 3283.45
3476.33 8009.09 7305.46 503.96 406.29 504.31 266.96 251.19
20°C 1828.63 1620.78 3354.20 4078.32 3171.03 5776.95 502.03 2452.11
3681.19 8526.68 925.36 4183.92 2209.59 657.23 13441.25 193.17
M 1 2 3 4 5 6 7 9 ( , 2015)’
(Pawlowski ef al, 1994b, 1995)
750bp
R DNA R
DNA(Holzmann et al, 1996; Pawlowski,
3 8 PCR
Fig.3  Gel electrophoreses of PCR products preserved in 2000) > DNA
freezing method for 8 weeks ,
M: DNA molecular maker; 1: ;2 3:-20°C ;4 5 PCR DNA
-20°C ;6 7:-80°C ;8 9:-80°C ’
DNA >
M1 23 4 5 6 7 8 910 1012 13 .
b @ = B T Ammonia
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b
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4 8 PCR
Fig.4 Gel electrophoreses of PCR products preserved in lysis DNA
buffer for 8 weeks Holzmann (1996) Ammonia DNA
M: DNA molecular maker; 1: ;20 3 EDTA; 4 30°C
5: EDTA; 6 7:4°C  EDTA;8 9:4°C EDTA; 10 >
11: -20°C  EDTA; 12 13:-20°C EDTA 5 5
DNA
3
® 10 ) :
, (
30%—70%, )
(Murry, 1991; , 2008; , 2010) , SSU
rRNA  LSU rRNA

Ammonia

(Pawlowski, 2000),
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EFFICIENCY OF DNA PRESERVATION AND EXTRACTION FROM BENTHIC
HYALINE FORAMINIFERA OF AMMONIA SPP.: A METHODOLOGICAL
COMPARISON

LYU Manl’ 3, LEI Yan-Lil, LI Tie—Gangl’ 2

(1. Department of Marine Organism Taxonomy & Phylogeny, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071,

China; 2. Key Laboratory of Marine Sedimentology and Environmental Geology, First Institute of Oceanography, SOA, Laboratory for

Marine Geology, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266061, China; 3. University of Chinese
Academy of Sciences, Beijing 100049, China)

Abstract In order to establish efficient methods for extracting and preserving DNA from hyaline benthic foraminifera
Ammonia spp., two experimental series of DNA preservation were set up including (1) air-dried (at 20, 30, 40, 50, 60, 70,
80, 90, 100, 110, and 120°C) vs frozen (-20 and —80°C, with or without seawater); (2) DOC lysis buffer with vs. without
EDTA. In addition, two extraction methods for DNA (DOC lysis buffer and Guanidine lysis buffer) were compared. The
results show that the DNA was better preserved under the condition of air-dried under 20°C and 30°C than 40°C (P<0.05);
frozen without seawater group was better than with seawater group (P<0.05). There was no significant difference between
the DOC lysis buffer with or without EDTA treatment (P>0.05). However, the optimized condition was obtained in the
treatment with frozen samples. Therefore, the two DNA extraction methods are both effective, but DOC lysis method is
more economic and convenient. In the last, optimal DNA-preservation and -extraction protocols are summarized.

Key words hyaline;  benthic foraminifera; molecular biology; Ammonia;  genomic DNA extraction;

preservation



