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(zebrafish) fiff 9 Fif FE A 19 #44@ 7%  (hot sodium
hydroxide) (Meeker et al., 2007) -
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A - B S5 C MEMMSE R D24
BT SE/KIPIRSD (B DNA - RSl O DNA
HE T - DNA JY==IRBHZERVAT TE K k7
A -20°C fiH GERIPBRALM SR =) -

() EEENFE

ZZ P S IR 2R 71 (http:/zfin.org/
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ERIFHN 250 ng > MIA 1uL 6 fHiEHESH] (loading
dye) * IREGBRIEAEH 1% B (agarose gel) £
AT HEFT IR T - BUKARERBE A 0.5 5
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(reverse) » PCR [y DNA EY)FrBeA/ Ny 237 bp o
DARERARHS 73550 S 1535200 150 flH DNA £
AHETTHABERS PCR Fr B b Bl figtyr -

fHbERS PCR SMEMR ST ANT + ZEHUH A BER]
#H DNA BREGEIIFGER 3 pL (R - L
OD260 WOGIER T DNA JREE AT RESR L IERENE - #
ANER) BRFTEL 25 ng ~ 5[ 7% (10 uM) 5 1 pl ~
MgCl, (25 mM) 1.5 uL % Taq Plus Mix (LAMDA
BIOTECH) 12.5 pL > JIAMEE /K EFEREFE Ry 25
uL ° & PCR R EIRETEEM (Bio-Rad) 1
HETT PCR [ JfE - [ JfEMRIE Ry - 94 °C THEN S 538
HLL9 4C #4308 > 50 'C BRE SOF » 68 C
AEJRE 30 B - RS 25 {ETEER - KERRLL 68 C 4
J& 7 sy sEEER e A - L4 C R IEIE - K
JESERILL 1 45 Tris-broate (TBE) ¥ &5
BE - AMA 20L 6 f5EHEGYH] - JRE RN 10l



Table 1 Comparisons of the OD ratio and DNA yield with different DNA extraction from muscle tissues of tilapia

Method 0D260/0D280 Yield (pg/10 mg)
Commercial kit method (DNeasy Blood & Tissue Kit) 1.80 = 0.07 * 2.24+0.99¢
Phenol-chloroform method 1.78 +£0.05 * 4,57 +1.52 <4
Ammonium acetate method 1.79 £ 0.07 * 6.84 +1.61 <P
Protein salting-out method 1.70+0.10°" 8.22 +2.54°
Simple boiling method 0.80 = 0.07 © 53.24 +10.65°

Mean = S.D. (n = 30)

Values within each column with different superscripts are significantly different (P < 0.05)

IR RN IR I B2 BB vk (polyacrylamide
gel electrophoresis, PAGE) - UNH106 kz GM139 %
FatEGbERe PCR ZY)+ UNH106 PCR M
10% PAGE ; GM139 PCR EYfiiH 12% PAGE -
TRVKAREEHE] 0.5 % TBE - BRI 90 fREFF
TRE 10 474 S 120 (REFTRE 80 534t - vk
RIZEHZIAE 10 pg/mL EtBr Betpg 8 » FLIZK
BAZAGRZE 30 4388 - SRGURNEEIME MR -
RGN S SELo BRI SIN AVEA T /¢ el B
o
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A RS OHEBMES WL T
5’-GACCGCTTGT-3" » LUty [FF1 5 FHERE
HY 150 5 DNA BEAHEFT PCR v B fifibg B gty -

RAPD-PCR [ JEWRITATT + ZEHNHIHIEE(A]
#H DNA FREGEIIEWGEAEL 3 uL BR25H 25 ng ~ 51
(10uM) 2 pL ~ ANTP (10 mM) 0.5 pL -~ DNA
polymerase (10 mg/mL > LAMDA BIOTECH) 0.5uL
k¢ PCR IR (10 f5 w/MgCl, - RAAEVIRHS
FRZAED 2 pL - IOASEER /K ERERSRE Ry 25 uL - 5
PCR [ FEMRE IR EEEER B 1T PCR [ > [
JERRIERy + 94 °C THEN1S 708 FELL94 C BH%:
458 > 42 °C RG4S > 72 °C IERR 1 SreE o S
& 30 MEAEER 5 RERERLL 72 C 4L 10 S5 $#EfE1E
M5eas » L4 C #AENIE © RSB RAIIA
6 FEEHEATA] 1 nL IR ERAL 10 pLIEABH 1.6%
BBERAEI TRV T - BIKGREREE 0.5

f&i TAE » SykAVIERIE Ry 125 (REFERIRE 55 708 > 78
IKRIBRHRIEAE 10 pg/mL EtBr 4t 1 534 - FLL
ZRERZKGRGE 10 738 - SREMRHYERIMNGE NI - B
FSZ R T RSN > A DU Ak e FIRE
AR ©

H~ #EH T

LIS 93041 (ANOVA) B IR 2 8 bl Bk
(Duncan's multiple range test) i 5 fli 575 2KEUY
DNA i B B & » i H/RZ5 @ SAS MEER A AS IR
M A KAEELE a=0.05 - DIE: FAG IS
1% (Fisher exact test) (¥4, 1993) » bR 5 fli 7%
HUF) DNA HEEREERgHT PCR ZEY) - 2R
IKHETELE 0= 0.05 °
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— ~ DNA FliEZEil &

FH53 e F ARz R 260 nm. B 280 nm 21k
A > DL OD LB FIET DNA #iE » 5 FEEHUGE
2 30 fEEL[XIRH DNA 578 OD Fuff - HSEI9ME K
FRYE R ARG (Table 1) o DUSEJT 04T Je BREG 2 48
S ERES A A ATRE SR - RS ERE ~ B— & A
B 3 35 OD AW AR 2ZRE (i >
0.05) - {HEFEHE =N AR VAT BRI RS B D Bk
(p < 0.05); i BT HIE OD H{EFRE =it i B
TEGE (p <0.05)- 2L OD260 B Y{EETE DNA J2
FENHR A AR (/10 mg) » HSPIE AR
HERZZRGR (Table 1) o DU 54047 R B2 805,
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Lane M Lambda Hind lll DNA
marker , lane 1-3 Commercial
kit method (DNeasy Blood &
Tissue Kit), lane 4-6 Phenol-
chloroform method, lane 7-9
method,
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13-15  Simple

Ammonium acetate

method, lane
boiling method.
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HUIEEIRTAH DNA HARE e -
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DUR S f AL RSB e 2 3 S tags Loube
B UNH106 J GM139 B[RS - #& PCR HgHaf 2
B A/INFES 71 Ey 134 bp A1 237 bp » BIKIMTHEE
o3BT M B o ATk e FI RS SR > 76 UNHI06 1Y
&4y > 5 T8 DNA ZEHUG R B R Re
FefE 112 bp SFHARAE —BEFFEHE 112 F1 108 bp
A 2 IR (Fig. 2) 5 e GMI139 IYERST
SR REATRAE 270 bp 2 IIHARHE —RAEL
270 F1262 bp 15 2 GRHAKAMTS (Fig. 3) - 2¥0EA
SINTRESR - PASEERHYE - B — &0k - BElesk
R BT L ATASETY DNA » #& PCR fiER {7y
R 100% (30/30) 5 FEELANZEE » e=RA1
53 RIEy 86.7% (26/30) F1 63.3% (19/30) (Table 2) -
DU FORSHEEIES S - FRH =R 100%K) 4 FRALEY
JIEME B NNEGEA RS =5 #5538 4E UNH106
HIER IR A #E225 (p > 0.05) 5 TAE GM139
HIER T IR 2258 (p <0.05) - HFRIIEELE
GM139 HYES S HERA 19 fERAREEIY (67 - (2
HATEr R

(Z) RAPD

RAPD #& PCR H4H Fr B/ NR IR AT >
S BT R S S AT RS FIREAE 1,500 bp DUNR



M 1 2 3 4 5 6 7 M 8 9 10 M1 12 13 14 15
00— ) % e ———
25 R 250 -
200 200
50— 150

— T Se— — ~
iy . B 100

Fig. 2 The UNH106 gene fragments were amplified from genomic DNA extracted from tilapia, by 5 different
extraction methods. Lane M 50 bp DNA Ladder, lane 1-3 Commercial kit method (DNeasy Blood & Tissue Kit), lane
4-6 Phenol-chloroform method, lane 7-9 Ammonium acetate method, lane 10-12 Protein salting-out method, lane
13-15 Simple boiling method. Lane 1, 4, 7, 10, 13 samples were fish 1; Lane 2, 5, 8, 11, 14 samples were fish 2;
Lane 3, 6,9, 12, 15 samples were fish 3.
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Fig. 3 The GM139 gene fragments were amplified from genomic DNA extracted from tilapia, by 5 different
extraction methods. Lane M 50 bp DNA Ladder, lane 1-3 Commercial kit method (DNeasy Blood & Tissue Kit), lane
4-6 Phenol-chloroform method, lane 7-9 Ammonium acetate method, lane 10-12 Protein salting-out method, lane
13-15 Simple boiling method. Lane 1, 4, 7, 10, 13 samples were fish 1; Lane 2, 5, 8, 11, 14 samples were fish 2;
Lane 3, 6,9, 12, 15 samples were fish 3.

Table 2 Amplification of UNH106, GM139 and RAPD polymorphisms from muscle tissues of Tilapia, by different
DNA extraction methods

UNH106 (134bp) GM139 (237bp) RAPD 5’-GACCGCTTGT-3’

Method

+ — + — + —
Commercial kit method
(DNeasy Blood & Tissue Kit) 30 0 30 0 30 0
Phenol-chloroform method 30 0 30 0 30 0
Ammonium acetate method 30 0 30 0 30 0
Protein salting-out method 30 0 30 0 30 0
Simple boiling method 26 4 19 11 21 9
P-value 0.0562 0.0002* 0.0010*

(+): Results obtained; (=): no results.

*Fisher exact test significant difference is P<0.05

TERBRINET o fERMERERE - B — &0k
PR B VBT AP 2K DNA S PCR
[SZHE > pRIHEIE H] oA EEey 2R B 1271
1131 ~ 917 ~ 813 ~ 745 ~ 591 ~ 451 ~ 381 ~ 212 bp
3t 9 fik > Hrfr 745 K¢ 451 bp AT A LM (Fig.
4) T B IEATR MR A EERELE 212 bp 23 1
BRI (Fig. 5) » ZEERRAHTHRER - sk

Bl -~ B - & G BRERENIE B BT &
FIrZEHE) DNA » 8 PCR #5717 L iR 5 100%
(30/30) ; if R ATAMARREIZR Ay 70.0% (21/30) »
Dig RAgme i Bk A B AR (p < 0.05)
(Table 2) - HFGELIEARERA 21 [HEARER Y
HRT > (L s e Bl A 2 LUEETT RAPD
I5AfT -
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Fig. 4 The RAPD patterns were
amplified from genomic DNA
extracted from tilapia, by 5
different extraction methods.
Lane M 100 bp DNA Ladder,
lane 1-3 Commercial kit method
(DNeasy Blood & Tissue Kit),
lane 4-6
method, lane 7-9 Ammonium

Phenol-chloroform

acetate method, lane 10-12
Protein salting-out method, lane
13-15 Simple boiling method.
Lane 1, 4, 7, 10, 13 samples
were fish 1; Lane 2, 5, 8, 11, 14 -
samples were fish 2; Lane 3, 6,

9, 12, 15 samples were fish 3.
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—RIAIELREL DNA ZKI A H7E DNA i
S

HHRARZ B AR AR L BRET > OD ERAES TR 1.8 ~
2.0 FOTHEEERGIRIESE - OD HUfE < 1.7 &R
MR IIRERE AN S » AlRERR S A R L E Bl
FERE (55, 2006 ) - Taggart et al. (1992) {5 AR —
AN F R R% DNA > OD ERfE AR 1.6 ~
2.1 > 100 mg Frit AL AREAR T 2 HE 50 pg DNA -
Garcia-Closa et al. (2001) DIE; — &4 Mg
% (QlAamp kit, Qiagen) ZEHUA KA EERANEHH N
(buccal cells) DNA - &6 1 Rk & FTZEHLHY
DNA » DI — &G FZEHET DNA EgRy 573 ~
27.5 pg > mRLAIRGSEEAHIA AL DNA 7 & 35.2
~10.6 pg - Cao et al. (2003) fil I B ALBEARH A%
A (paraffin-embedded tissues) LLFGEE NN ~ B
— G K raEMEE (DNA Mini Kit, Qiagen) 5§
3 FHJIEZHL DNA - OD FefES3 ARy 1.13 ~ 1.79
B 171 FER SRy 48.6 ~ 6.0 52 9.0 pg - DL E5E
SE B IR BRI ~ W — S ERa S
ZEHA A AEPAE S DNA - Hofl R BT A
[FIEEEY o AW TEAERD — @A S S22 AT 25 Y
(] DNA - fiEEIIREE R pe S ERIE AT LI DNA
#iEE (OD LhfH 1.80) 5 7 DNA FE R FRgEl sy - B

SN T -
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- 500
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MedZihFE R (6.84 pg/10 mg) FIEY — & A6 IL

% (2.24 pg/10 mg) - G H ARG A HRE R &
15 WAEFER M EER) DNA F71H - BeRess 2l
1S HEBE R AT - TR VAT AR
JiTH (OD W 1.70) R EpsseEiik - B —&1h
Bk o (B SRR IN#E (0D HiAE
0.80) ; A DNA FEm [ EHENHE 8.22
ng/10 mg) BARANEHAEIR A M A0 » (HEERR
B ANENL (53.24 pg/10 mg) » XM T HJIEAGARL
g7 > nIREEEH A B FAYEELS -

0~ NFEIZERFE DNA ZERURAEARISE
R RAPD (REFREHLEER

PBERSH] RAPD AR EZ A MEFI{E fa i
HEHE Y i E T gE B (AN, 2003;
Rong et al., 2002; Liu and Cordes, 2004; Chistiakov
et al., 2006) - AWFFEAEAAFERE 7T EEE 2 18R [F
B R/ INES IR » 53 ) Ry BREG 0 BRI UNH106
(134 bp) JZEMERIHERIRY GM139 (237 bp) (Lee, et
al., 2005) - 75 #e B (K 8 DL Ry 5E e 51 AL B
(sequence tagged site, STS) #&H PCR FRfEigRy
DNA Fr BRI > AR vk 70 At b ZH B8 F 3 1
PAGE-PAGE JE& 3.5 ~ 20.0% #4347 6 ~ 3,000
bp A/ (55, 2006) - KB4 & DNA Fr
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Fig. 5 The RAPD patterns were
amplified DNA
extracted from tilapia, by simple
boiling method. Lane M 100 bp
DNA Ladder, lanes 1-15 Simple ‘
boiling method.

from  genomic

B/ INE SRR 43 RIBEFT 10% F112% PAGE
#7 UNH106 F GM139 f] PCR FEIKIIHT © AL -
DUSRZFfa L R g B ] 2 3 et fl HASfERS
UNHI106 Jz GM139 FLXIJEE - HAAREHRG I H e
B25ff (Oreochromis niloticus) » BELAKFZERT FIRY
S BB AN E] R GARE RS Ot BEAR 5 » fCH DNA
FrEe R/ Mg AR - ARFZEAE UNHI06 HYH
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Comparison of Methods for Genomic DNA Extraction from Tilapia

Chun-Shin Yu, Fu-Shen Tseng*, Huei-Jen Chu, Shiarn-Chiang Chou,
Min-Yih Lu and King-Jung Lin

Aquaculture Division, Fisheries Research Institute

ABSTRACT

This study was to find an accurate, fast, cheap, stabile and no-toxic genomic DNA extracting method for
tilapia. Purity, yield and PCR amplifyied microsatellite and RAPD of extracted DNA from (1) commercial kit
method (DNeasy Blood & Tissue Kit, Qiagen); (2) phenol-chloroform method; (3) ammonium acetate method;
(4) protein salting-out method and (5) simple boiling method were compared. Methods (2) to (4) were modified
to fit the sample.

In DNA purity, the phenol-chloroform method and ammonium acetate method were as good as commercial
kit method (p>0.05); and the protein salting-out method was worse than phenol-chloroform method and
ammonium acetate method (p<0.05), but far higher than simple boiling method (p<0.05). In DNA yield, the
simple boiling method was the highest (p<0.05), but its purity was poor. The DNA yield of protein salting-out
method and ammonium acetate method were not difference (p>0.05), but higher than commercial kit method and
phenol-chloroform method (p<0.05); the ammonium acetate method and phenol-chloroform method were not
difference (p>0.05), but higher than commercial kit method (p<0.05).

The PCR amplifications of microsatellite UNH106 and GM139 were successful in 30 of 30 (100%) by
commercial kit method, phenol-chloroform method, ammonium acetate method, and protein salting-out method,
26 of 30 (86.7%) and 19 of 30 (63.3%) by simple boiling method. The PCR amplifications of RAPD were
successful in 30 of 30 (100%) by commercial kit method, phenol-chloroform method, ammonium acetate
method, and protein salting-out method, and 21 of 30 (70.0%) by simple boiling method. Although there were 21
samples from simple boiling method that could be amplified from RAPD—PCR, but the number of bands were
not enough to run RAPD test.

The results showed that protein salting-out method and simple boiling methods were not effectively to
extract pure DNA. Among the phenol-chloroform method, ammonium acetate method and commercial kit
method, the study would recommend ammonium acetate method due to effective, cheap and no toxic solvent

use.

Key words: tilapia, DNA extraction, microsatellite, RAPD
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