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DNA , , GTE (500
DNA DNA, mmol/L Tris, 200 mmol/L EDTA, 100 mmol/L Gly,
10 mmol/L NaCl, pH 9.0), 4°C 48 h, 8
h [15-16] . 3
! o171 50%, 70%, 75%,
1.1 80%, 90%, 100% , 8 h,
4h , )
10 1962 20 min, : 4
, 10% )
1.2
1.2.3 (C) ,
, DNA 90°C K :
, Lg(4x2%) DNA 3h , 90°C
(1 2) )
1.2.1 (B) :
( 2) ( 2) 90°C 30 min
1.2.2 (A) 4 4 : :
( 4) 1 , 10 uL K(20 mg/mL), 55°C
-2 3h 90°C ,
F1 EXTHHSEERMAKFE
Tab.1 The factors and levers in orthogonal experiment
fator
level (A)anti-formaldehyde B) ©) D)
treatments sampling part digestive time extraction method
| control muscle 90°C 3h
3 h digestion after 90°C waterbath Kit method
) buffer wash caudal fin 90°C 24 h
24 h digestion without 90°C waterbath ~ phenol-chloroform method
3 alcohol gradient wash
4

buffer and alcohol gradient wash

*2 EXTHIEIT
Tab.2 Orthogonal experiment design

n=10
experimental group A B C D E( blank) DNA/(ug-uL™)
1 1 1 1 1 1 4.160
2 1 2 2 2 2 3.330
3 2 1 1 2 2 13.380
4 2 2 2 1 1 18.110
5 3 1 2 1 2 18.720
6 3 2 1 2 1 14.500
7 4 1 2 2 1 26.840
8 4 2 1 1 2 20.730
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55C 24 h, 12h 1 DNA,
K , DNA
1.24 DNA (D) -
DNA( 2)
QIAamp DNA FFPE Tissue kit(QIAGEN)
, 50 pL
DNA - Sambrook!'™ s
5 “ - - 77 2 5
1 , 70% DNA,
100% DNA, 50 uL
DNA 1% DNA
, NanoDrop 2000/2000C 1 DNA
(Thermo Scientific) DNA ’ 1-4, DNA; M, maker 2000(Takara);
5-8, DNA.
SPSS Fig.1 Genomic DNA extracted from formalin-fixed N.virgatus
1.3 DNA Lanes 1-4, control group of muscle genomic DNA; M, maker
2000(Takara); Lanes 5-8, optimized experimental group of
DNA muscle genomic DNA.
, D-loop dl-s(5'-C

CCACCACTAACTCCCAAAGC-3")
GAAAGAACGCCCGGCATG-3")""!
NV4(F: ACCAGATTATAGTTACAAGCG:; R: TGT

dl-r(5'-CTG

CCCTCACAGGTAGATAG) ( ,
, 291bp) DNA
PCR
PCR 10xBuffer 5 pL, Taq

(5U/uL) 0.2 pL(Takara), dNTP Mix(2.5 pmol/L)

4 uL, (10 pmol/L) 1 pL, DNA Sul,
50 ulL :94°C 5 min;
94°C 1 min, 52°C 1 min, 72°C 2
min, 40 ;72°C 10 min
1%
DNA pMD-18T(Takara)
, DH5a s
2
2.1 DNA
1%
DNA( 1) , DNA,
, DNA

2.2
X cc 3 F 1’
3 3 ,
, P <0.05, ; P<
0.01, (4
DNA; “* 7o 77
cc >3 DNA ,
“90°C 3 h?’ 13 9
GTE >
90°C 30 min, ,
K, 55C 3h, DNA
2.3 DNA
DNA

D-loop NvV4  PCR
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*3 EXTWERMAENITEE
Tab. 3 Variance analysis effects of orthogonal design result
source Tape df mean square F Sig.
sum of square
corrected mode 469.758" 4 117.440 43.723 0.005
intercept 1506.182 1 1506.182 560.750 0.000
A 436.015 3 145.338 54.109 0.004"
B 33.743 1 33.743 12.563 0.038"
error 8.058 3 2.686
total 1983.998 8
corrected total 477.816 7
(*P<0.05**P<0.01 ( 2,3 ).aR>=0.983( R*=0.961).
Note: * P < 0.05, ** P < 0.01(as table 2,3). a. R?=0.983(Adjusted R*=0.961).
x4 ABEREI K DNA  D-loop
Tab. 4 A factor Paired comparison
= D-loop ( ) ,
(A (A i Sig.
) ®) mean diffrence(I-J) ' =99% R
1 2 -7.000 0.024* DNA
3 -12.865 0.004™
4 ~20.040 0.001™"
2 1 7.000 0.024°
3 -5.865 0.037"
4 ~13.040 0.004™
3 1 12.865 0.004™
2 5.865 0.037°
4 -7.175 0.022°
4 1 20.040 0.001™"
2 13.040 0.004™
3 6.175 0.022°
3 NvV4  PCR
bp M 1 2 3 4 5 6 7 8 910
M, maker 2000(Takara); 1-8,
Fig.3 SSR amplification products from formalin-fixed N.virgatus
M , maker 2000(Takara); Lanes 1-10, optimized experimental
group samples.
500
3
2 D-Loop PCR , DNA
M, maker 2000(Takara); 1-10, .
Fig.2 The mtDNA D-Loop fragment amplification products ’ ’
from formalin-fixed N.virgatus
M , maker 2000(Takara); Lanes 1-10, optimized experimental GTE
group samples. ’15
sk pH  TE9.0(500
o, .
1% (2 mmol /L Tris, 200 mmol /L EDTA, 10 mmol/L NaCl)
3) ; DNA , DNA
, MEGE4.0 GTE TE9.0
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Optimization of genomic DNA extraction from formalin-fixed fish
specimens

KONG Xiaolan'?, CHEN Zuozhi', LIN Lin', LI Chunhou!, LIANG Peiwen'

1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: In recent decades, the population structure of many marine fish has dramatically changed under the influ-
ence of anthropogenic activities and climate change. To better understand the change mechanism, DNA extracted
from formalin-fixed marine fish specimens is required. However, obtaining high quality DNA from formalin-fixed
specimens is difficult. To obtain knowledge for improving the quantity of DNA extracted from marine fish specimens,
ten Nemipterus bathybius specimens that were fixed in 1962 were used as samples, and an orthogonal experiment
was designed following the Lg (4x2%) table. The DNA concentration was taken as the evaluation index. The tissue
types, anti-formaldehyde treatments, digestive times and extraction methods were taken as selection factors. The best
group was determined to be as follows: muscle samples wash for an extended time in buffer GTE and an alcohol
gradient, 90°C annealing for 30 min and drying in a vacuum centrifuge, 3 h of digestion with Proteinase K within a
waterbath of 55°C, and DNA extraction by kit. Anti-formaldehyde treatments significantly improved the production
of DNA and the use of various anti-formaldehyde methods obtained the best effect. Digestion after a 90°C waterbath
was efficient. The quality of specimen DNA was assessed by PCR amplification and sequencing. The sequences be-
tween specimens and fresh tissue were compared, which validated that the methods were reliable.
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