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Abdract: We reported our preliminary sudy on mapping of the expressed sequence tag (EST) usng snge sranded DNA
corformetion polynmorphism (S3CP) on polymerase chain reaction (PCR) product. Fve ESTs primer pairs, developed from
nuclear genes including CAD (cinnamyl-acohol dehydrgenase) , CHS(chdcone synthase) , NIR (nitrite reductase) , ARAS54
(cDNA expressed in differentiating xylem in Pinus taedae) and GS(dutamine synthetase) , were sdected to optimize the
experimenta protocol and generate mepping markers in the megagemophytes from a snge tree o Pinus massoniana. Our
utimete goa was to use SSCP goproach to condruct a transcriptional mep for conparative mepping gudiesin P.  massoniana.
The dficiency to condruct a transcriptiond mgp in P. massoniana based on the published EST primer pairs derived from other
pine ecies criticaly depended on the succes§ul amplification of EST fragments and the ratio of the heterozygous loci revedled in
P. massoniana. Inthis gudy, 3 (60 %) out of 5 tested EST primer pairs were succeeded in anplification, however , only 1
(20 %) gene was heterozygous in the teged tree. The ratio of heterozygous loci detected in this study was siilar to that reveaed
by amonynous merker in P. taeda. Therdfore, a low dficiency would be expected if the mgp would be congructed usng snge
pedigree. The segregetion ratio of loci reveded by primer pairs would be higher if multiple pedigrees would be used. We
proposed that consensus mepping gpproach based on multiple pedigree should be used for EST mepping and therefore to increase
the éficiency of EST mepping.
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, QTL (Bradshaw et al. , 1994; Cevera &
al. ,2001;Devey e a., 1994;Echt e al., 1997; Qattgpagia et al. , 1994;Muka e al., 1995;Nedn e al. ,
1993 ; Homion e al. , 1995;Remingon et al. , 1999;Wu et al. , 2000;Vin e al. , 2003)
, RAPD ARLP (Temesgen et
al. , 2001) (Cervera et al. ,2001; Yin e al. , 2004)

) (Yin e al. , 2003)
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“ "QTL (Lerceteau et al. , 2000)

$2003- 11- 20
(30200224 ,30230300) (81024)

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



http://www. paper. edu. cn

Hh [ R 518 SRR
6

177

QTL (Qrauss et al. , 1992) ,
QL , , Q1L
(Qrauss et al. , 1992) EST ( Expressed Sequenc
Tag, ) (http :/Awwv. cbe. umn. edu/ResearchProjects/Fine/index. html) ( Temesgen
e al. , 2001) (http :/Awmw. biochem. kth. se/PopulusDB) (Serky et al. , 1998) EST
QL EST ,
EST (snde nucleotide polymorphism,
NP 6 : (dnde grand corformation polynorphism,
S3CP) DNA (chemica cleavage ,CCM) RNA (RNase mismetch cleavage)

(carbondiimide ,CDI) DNA

(DNA heteroduplexes)

(denaturing gradient gel electrophoress , DGGE) (Andersen et al. , 1998;Bui e al. , 2002 ;Cotton, 1993 ; Ecoronmou et
al. ,1992;Hlis et al. , 1998 ;Faudoa et al. , 2000;Gange e al. , 1990;Liu et al. , 1999 ;Marshdl e al. , 1997;

Hayashi , 1991 ; Krizkova et al. , 1994) 6 SCP  DGGE
, 2 DNA RNA PCR ,
, , EST
2 , DGGE
, sP <P
: EST ,
1.1 DNA ( Pinus massoniana) ,
DNA ( ) DNA
, 24 DNA DNA
DNA (DNeasy Rant Mini Kit ,Qiagen) , DNA
50pL 100uL TE
1.2 5 EST (Pomion et al. , 1999) , EST
(1 :
(cinnamyl-aloohol dehydrogenase ,AD) v
(chacome synthase ,CHS) , :
(nitrite reductase ,NIR) : 2 ,
(Neininger e al. , 1994) ; ARAS54 ( P. taeda) cDNA | cDNA
(Loopgra et al. , 1995) ; (dutamine synthetase ,
eS) , ATP : (Flomion et
al. , 1999)
1.3 PFCR PCR 20 50ng DNA , 15uL ,
0. 1 prrol ,1x PCR (@b BRL) ,100 300u ol Mgd, (
), 200p mol dNTPs 1.0 U Tag DNA (Gboo BRL) PE- 9700 ,
94 3 mn, 20

1) McKay J J. A mutation in lignin biosynthesisin loblolly pine :genetic , nolecular and biochemica andyses. Ph.D. Thed's, North Carolina Sate University ,

Rdeigh, NC,1996:144
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2.0 , 0.1 ,20 ,

10 45 s, 94 30s, 72
1mn30s 45 65 , 72 10 min
SCP , 1.0pL PCR 1.5%

1 PCR

Tab.1 Desription o primersand optimal PCR conditions used for specific amplification of different genes

Grchcomn o, in Gro Bk Piver s Bpected Lenghtp ey MM | ey e
w0z FOOWTCTOTOAGTESTT 0 0 omongs
CHS X60754 FRACC;mgTﬂC? Gam::((:) DNA 62 150 Heterozygous
NIR X74949 FRAéCTm&éTmT cg(lflgA 54 150 Honozygous
ARASE U eane o filed
s oo el peedieananl e filed
* Gene Bank DNA , cDNA * x F i R

* |ndicated the length between the priming stesdf the correpondi ng sequencesin gene bank and a s whether a geromic clone or a cDNA clone was
used to desgn the primer pairs. * * F, forward primer; R, reverse primer.

1.4 SCP SCP Pomion  (1999) , 1ML PCR 10
ML (95 % , 10 mnol , 0.05% ,0.05 % ) , 95
5mn [0.5 x MDE (Mutation Detection
Enhancement gel , BMA) | 220V 0.6 xTBE 16 24 h( ),
, 1) 10 % 1%
2, 7mn;2) 3 :3) 0.15% 30 60min;4)
1 :5 1.5¢9 1% 100 mL , 5 15 mn;6)
2 6 % 40 % 54 % (€%
1.5 SCP )
X 2
, 1 3 SXP ,
2 6 , )
2
, Pomion (1999) ,
PCR )
1 PCR
5 JARAS54 GS )
, 2 EST
H 2 1

(D : .
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M 1F 23 F 45F 67 8 91011 1213F 14F 1516 1718 19 M

1 CHS PCR
Fig.1 Detection o the PCR products of CHSin argarose gd
CHS PCR 370 bp, , M F 1
DNA 2 19 DNA ; 100 600
The dze of PCR product of CHSis egimeted a about 370 bp ,gpproximetely in the smilar Sze as expected and o polynorphism could be idertified. M is
the nolecuar weight gandard ; F ¢andsfor the sanplefailed in arplification; 1 isthe DNA extracted from needesd the ssedingtree;2 19 are DNAsilated
from the megagametophytes of seeds from the same tree ;100 600 with arrows are the nolecuar sandard in base pairs.

ScP ,CAD NIR , CHS
scP , 4 . 4 2 4 DNA
4 2 , 2 ( 2 x° :
X°=0.22, <3.84, p=0.05) , 5 3
(60 %) , , (20 %)

(Remington et al. ,1999)
1 23 45 6 7 89 10 1112 1314 1516 17 18 19

A —
B >
C—>
D—>
2 CHS PCR SCP
Fg.2 SCPandydsd the PCR productsof CHS
1 19 1 PCR JAB,C D 2 4  DNA A B 1 2 .C D
2 2 CHS , 1 19 are the PCR products as

indicated infig. 1. A B ,C and D are the bands correponding to each snge drand of the two dldesd this gene. A and B are the nde drand of dlde 1,C
and D are the dnge drand of dlde 2. The CHS gene is heterozygpus in the diploid tissue of the tesed tree ,thus segregetes in its heploid megegametophytes.

EST ,
EST

) (Yin e al. , 2004)

DNA PCR (Pomion ¢ al. ,
1999) )
,SCP :
SSCP )
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