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Optimization of random amplified reaction conditions for
Laminaria japonica (Phaeophyta) sporophyte DNA

HU Yuan-jie, ZHOU Zhi-gang
{ Fishenies College , SFU , Shanghas 300890, China)

Abstract: Unicells isolated frem Laminaria japonice sporophyte with enzymatic dissociation, were used to extract
genenic DNA and to study the reproducibility ef the random amplified polymorphic DNA ( RAPD) pattems. The
ingredients and programs of amplified reactions were individually optimized. The reactions were composed of
0.2zmol/L primer, 1. Smmol/L Mg * , 100pmel/1. dNTP, 1.0 U Tag DNA polymerase,30 ng template DNA. The
optimized programs were predenaturation at 94°C for 2 min; and then 45 cycles containing denaturation 1 min at
94°C ,annealing | min at 37°C , and elongation 2 min at 729C ; and at last holding 10 min at 72°C . The optimized
conditions ceuld result in satisfactory specificity and reproducibility of RAPD amplification pattems, and
consequently provide a useful means for the research of genetic diversity , molecular marker, gennplasm identification
and auxiliaty breeding in L. japorica.
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XERNN BEERSBESHRREEH ST ETRTAMR, KRR M5 (Pophyra ) TR, E
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e BT AR, - F S DNA R B MMT R E 2B M T PCRY 1, A XHELEZELR,
XY R IR AT IR, AT LA S H R 7 & DNA Wi B TR 16 RAPD 3%,

1 MERLFIT %

1.1 AORH R

WHTFINT 1998 T4 AR B KE LT -20C, AVRTILALA 10bp FEILSIHWE 7Y
IRAGE, M EFT 45 el o A F 4 3% S22 (TCCCGAGCIG) ., S23 (AGICAGCCAC) | S4
(AATCGGGCTG) | $27 (GAAACGGGIG ), S28 ( GTGACGTAGG ) . S29 ( GGGTAACGCC) . 565 ( GATGACCGCC)
$66( GAACGGACTC ) . 568 ( TGGACCGGTG ) ; Tag DNA B & K W 8 Ml ¥ K Bioslar 22 H] ; dNTP J8) ] % &
P romega 7NNt
1.2 KE Fk

MR T ARSI P TREREA DNA AR, KR 2T S . du M Zheu'VHI F & o+ 25uL
PCR AR IKRA MR N :0. 2umol/L FHFH B9, EHFES S [ Semmel/1. XCI, 2. Ommel/L Mg,
{Ommol/L Tris(pH 8.3) ], 100umol/L dNTP, 2.0 U Tuq DNA 3 {15 ,40 ng ¥4k DNA. 1535 R0 & & 091K
e HEHFHERERIT(E D,

#1 PCRYMERNERNMRN

Tab.1 Optiniaation of reaction ingredients for PCR ampfification
B (el 025 o005 o1 02 o4 08
Mg * (mmol/L) 0.025 0.25 0.5 1.0 1.5 2.0
dNTP {;mol/1.) 10 20 50 100 200 300
Tag f(U) 0.25 0.5 1.0 2.0 3.0 4.0
B DNA (ng) 2.5 5.0 10 20 40 80

HAD ERE N 93 CIE T 2min, £ F 45 NMEHRTE 93°CE H 455,36 C 1B X 455,72C 2E {4 2min;
BJE T2°CHEMH 10min, MARFS &2, 5L TIBERTE NI RS b AT, @ AL SR AR JF &4
RF. '

%2 PCRYBBFARL
Tab.2 Optimizatien of reaction program for PER amptification

XA - H JE s

HARE(T) T 33.35.36.37.38.39.41 .44 - —
i K BEM] (s) 45.50,55.60.65.70.75

AR (C) 64.68.72.76.30)

EFRBENG(s) 80, 100,910,120,130,140.160

{(BUOAERIZ () 88.91.92.93.94.95.96.97

WHERE T (s) 3045 .68.75

ST () 30.35.40.45.50

RAPD 57 (E H 4% ASTEC 2> 8] 77 8 PCR 5 AT U 1 = /€ 0. 8% 7 I B R PR ik (5
0:5pg/ml RILZ $¢ ), KL & H 1 x TAE(Immol/L EDTA , 20mmol/L Tris-acetate,pH 8.0), i i | X F

(1) He Y J, 7hev £ (. Extractien of RAPD-friendly DNA from Laminaria japonico { Pbueophyta) after exvymatic dissociatien of the frozen
sporophyte tissues . 2001 .
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Rt 5V/em, 3h 5 R ST FRIRE BRI MIT 3.
2 HRGIE

2.1 RUEREHA FR1L
2.1.1 BE#LSI®

PEALS (7€ PCR RN A RPHREI B HETIR RS F (ectopic sites), L5 REH MBI FE
WHAMNY MR, MRNYRELRL, W PCR ZEK T, MEA 1a PR, 7E 0.025umal/L #0.05
pmol/L 81,184 PCR 94,7 0. 1pmol/L FEA“PVESBEATRFINNER,£0.2.0.4 0
0.8umol/L TR PN TEL -, A FEBFHE I, B 0. 2pmol/L 31 W EN R W LU 18 A .
2.1.2 Tag DNA B&

ARIERME DNA BA ML LEAFE B RAPD =90, - 8RBT 250 RN {6 T P4 fh— LR 0
PCR fiEM&29%80.5~ 1009, @ 1b o] LFEH.0.25U #10.5U Ty B 2L HBR XRE PCR =
V. YBBNE2-AUN YRR AWBHNM, RTTED Y RFREERES, B LR E RN K BHE
BEE U,

2.1.3 Mg**

Mg+ RER PR RMBXEZMNREE, EHEITE Tug DNA K48, M2 KEKKSXE PCR ™Y,
AR & R MR, S HER RN BE (o TH, A LROME MZ* RHERL R
1. S5amol/1.o

lﬂlll‘ﬂ(l) ﬂﬂtl!('ﬂ) =% Mk M('C)
: ) 45 M ) L LW L :

MF %K (X
M 30 35 40 45 S0 M

C

(a. 914%0:b. Tag DNA BABE:c. MZ* ;d. dVTP;e. BUHR DNA)
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2.1.4 dNTP

ANTP £ Fz i B AR 0 EE IR, LW HE B (L ) A g B M2 BV H AT, RWER R
o AR50 ANTP % B 2240 Tog DNA B ARG 69 0E 112 05o BE 5 M7= g (€. @ 1d 2R, 4 INTP
W AEF 100umol/L i, AR BIBHIGY PCR 745, T & T 200umol/L 0§ W £ & 1k R B A M 7= £ R 5
3, By LA B A Y ANTP ¥ 9 100gmol /L,
2.1.5 iR ONA

BN R RS 2 B S 3 M B E A, Bl T A TR = i R S RO KR DNA WK
it EH P EOHRF 5 SR AT KT, M SR R A AR U IR 5E AN Sr e 4 BRI 20 ~ 40 ng KU
DNA EDfE I 25 RS i (B 1e),

MAIRK LS RAG L R IE R A& RAAE AL N :0.2umol’L 314, 1. Smmal/L Mg+, 100;mol/1. gNTP, 1.0
U Taq DNA R17H5,30 ng 84 DNA, -
2.2 RMETFHITL
2.2.1 RAEBEFRE

B M ORI SH0F S BB AR B T ERTE S 3 K B, AT XU T RAPD AR 2 IR
#9f2 10bp BHHLSG| ), A HEE T RXERE HUASREIERE ARSI ASITRTILRE. £R
BHERL R (E 24),36 ~38°C F RAFHM, BB E TIXA LB E TR 1 E 5 KR E 33CH
35CRHE MAESS =4, BT LA 9 Bl B K RIE 9 37°C . ESLIRE T AT IR KBRS, 45 s BT 5748
PR 2,50 s L 60« By 18199, - -0 S IR K At B), 47 18 = A W B RN, B AR ZE & E B
JBit [l 2y 60 s,
2.2.2 EMHEBEFRE

EHBREMRARE EEYS Tog O X, MBITRMBAMNE,75 ~80CH Tag M B A{E L
RIEDLY, R RM T, HAT R 14 0 K Fund AR B 50 (18 2b) o 3E K 1 o BOC AT S AE 1 iE 4 WL,
I T 6B CEHHFOF il R A M T 00 E & 8 0 R o 2°C . X&) & R ) B i B b TS AR
{RLSE e Bf AT 4, SRR I ASEF - J0140 ~ 160 s B, I A AR R . HUDIEZ BRI 5N
FRE (B, ik 73 A fd Bf R) 2 120 s,
223 REMNEUBREMEERE

— R 5,94 ~ 95 C RKIAR DNA 71 BT b 75 60150, FUIE 1 RV 10 B 0y 88°C B, #RAE 1 4 5 BR3¢
gemd MAERG I (B 2¢), I fE B AR TEE T 84 DNA B RS MK BRERNE. &
OTCH BB T BAT WAL, X R E N Tag FE R KRB RS N INTP 2388 BT EL7T
TEEYEIRIE % 94°C T ,30 s A145 & ¥ SA05% .60 s FI 75 s AE¥ER A1 2 2 , BBGE = A BRI 045 B LR IR 60
s AEHERT(E,
2.2.4 RIRRY

ERXERELS T BEFRET U HBEF PRIGFREET PCR =ML RA -EHZW. RIGF
BT, GADIRBMANE, B 2d RATLIE S ,30 WHEFZ L RISH M40 MEREREARE,
B LABAE 45 B3R ED AR 2 U I I 9

EE ERG RGNS RIE N 04C M 2min, 125 45 NEIFRFE 94T tmin, 37°CR k
1min, 72°C 2E M 2min, & 7 72°C ZE{# 10min,
2.3 bR FMEFANE

AR —EHM8 &5 s MR ZEFE A DNA, 7 AL RA R R LERIE, 2LF14) S65.566
MEEATBITK, G GEE S AT AR 3), FIiibi i RE T, R M E T E
(& DNA BRI B (E 4),
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BAMMNG &X6%(C
) ¢ 5 50 45 M 44 41 39 38 37 36 35 33

- RN (s) (B % #& @ M(T)
0 45 30 M 97 96 95 94 91 92 91 88

b

LR & St

M 30 35 40 4S5 S50 M

W2 AREYMEF&ET O BER
Fig.2 Amplification results under different amplification pmgrams
Lane M refers te the DNA sizc standards as in the legend to Fig !.

(o 2B KR FEFAR KR 5 o AAE{eb 3L PO (o b o] ;

M 566 S8 M

B3 5% Ses i Se6 MR TF R
REFGTUEEEENLS
Fig.3  Reproducibility of RAPD profiles for five independent
DNA cuiractions of a single isolate under the optimized
conditions with primers S65 and S66, respectively
Lane M refers to the DNA size standards as
in the legend to Fig 1.

o BVETERTEVER BE IO HEI T 5 d. TSR

S68 566 S65 S32 529 S28 527 S24 S23 S12 M

B4 10 D3I WIS HRT & DNA H 5
TERERGTRY MR
Fig.4 Amplification results of L. jeponica DNA samples
with 1@ primers under the optimized conditions
lane M refers to the 1INA size standards as in the legend
te Fig 1. The numbers above the lanes indicate the primers
present in the amplification reactions.
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