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Absgtract: Inorder o illustrate the molecular mechanisn of Co gene, which controls columnar tree struc-
ture in agpple (M alus x danestica Borkh ), differential expression profile of dd™NA anong the columnar gople
cultivarWaltz, the nomal cultivar Fuji, and F, seedlings from the crossof Fuji XW altzwas analyzed through
ADNA-AR P Sixty-four pairsof prinerswere used for the d™NA -A AP anplification Totally 1 630 differenti-
ally expressed fragnents betveen columnar and non-columnar gopleswere detected Eleven differentially ex-
presed fragnentswere confimed by bulked segregant analysis (BSA) and reverse Northem blotting, further
cloned and squenced Based on Database search, five dDNA fragnents had high hamologies o known genes,
while the functionsof other sixwere unknovn A ccording o the alignment of B lastn and B lastx, one differenti-
ally expresed fragnent, A7, was 97% identical in nucleotides to the 26S ribosamal RNA gene of Photinia
fraseri and 91% in amino acids  cytochrome P450 monooxygenase in maize, regectively A nother differenti-
ally expresed fragnent, A16, was85% in nucleotides and 93% in anino acids identical 1o alpha-expansin 2
in Triphysaria versicolor A16 and A7 as the candidate dMNA differential fragnents, which may be related ©
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tree architectures, were further analyzed by Northern B lotting The express levels of then were the highest in
Fuji and reduced gradually in the order of the no-columnar gene pool, columnar gene pool andW altz The re-
aults mplied that the change of GAs modulated by the cytochrame P450 monooxygenase genesmight influence
the columnar growth habit
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Tablel Adaptorsand primersused for D NA-AFL P analysis
Primers Sequence
Adaptors Msel 5'-GAC GAT GAG TCC TGA G3'; 3'-TA CTCAGGACT CATS'

Primers for the pre-PCR amplification

Primers for NA-A AL P amplification

EcoR|15'-CTC GTA GAC TGC GTA CC-3'; 3'-CTGACG CAT GGT TAA-5'

EO0 5'-GAC TGC GTA CCA ATT C-3'

MO 5'-GAT GAC TCC TGA GTA A-3’

E1 5'-GAC TGC GTA CCA ATT CAA T-3'
E2 5'-GAC TGC GTA CCA ATT CCT G-3'
E3 5'-GAC TGC GTA CCA ATT CGC C-3'
E4 5'-GAC TGC GTA CCA ATT CGT G3'
E5 5'-GAC TGC GTA CCA ATT CCGA-3'
E6 5'-GAC TGC GTA CCA ATT CCA G-3'
E7 5'-GAC TGC GTA CCA ATT CCCA-3’
E8 5'-GAC TGC GTA CCA ATT CAT C3'

M15-CAT GAC TCC TGA GTA AG3'
M2 5'-GAT GAC TCC TGA GTA AC-3’
M3 5'-CAT GAC TCC TGA GTA AC-3'
M4 5'-CAT GAC TCC TGA GTA AT-3'
M5 5'-GAT GAC TCC TGA GTA AA-3'
M6 5'-GAT GAC TCC TCA GTA AG-3'
M7 5'-GAT GAC TCC TGA GTA AT-3'
M8 5'-GAT GAC TCC TGA GTA AA-3’

2
2.1
RNA ,
RNA RNA , 25SRNA
dDNA 300 3000
100 500 bp ( 1,
PwPm F W

1
Rv: F;

D NA-ARLP
18SRNA 1.5 2 ( 1, ) Snart
bp : (Pm)
( 1, ) dDNA ARP ,
)
M PwPmFWM M PwPm F W
RNA () dsDNA ( ) DNA-AFRLP( )
;o P Ry . F ;W

Fig 1 Total RNA (left), dsDNA (middle) and the preamplification result of D NA-AFL P (right)
Rv: Standard F; sedlings Pm: Columnar F; seedlings F. Fuji; W: Waltz
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Fig 2 dDNA-AFR P expression analysisof Waltz (W), columnar gene pool (Pm),
standard gene pool (Pw), and Fuji (F) using different prmer conbinations

Arrowvs shoved the polymomhic bands

2.2 DONA-ARP Nor thern
ODNA-ARP 19 ,
RNA Northem ( 3): 11
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2373
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Fig 3 Revers Northern blotting analysis of 19 polymorphic bands ilated fraom dDNA-AFL. P amplification

2.3 ADNA
Northem 11
pGEM-T (Pramegra )
DHS®I , : ( 4,
GerBank 4
Fig 4 Identification of positive clones of
11 TR GerBank differentially expresed bands
3
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Table2 Hamology analysis of the D NA-AFR P fragnents to squences n the Databases

Blastn B lastx
Code Length (bp)  Realt of Blasn Result of B lastx
A7 249 26S RNA P450
Photinia fraseri 26S ribosomal RNA gene; Cytochrame P450 monooxygenase (Zea mays) ;
155/159 =97% 41/45 = 91%
Al6 224 a -expansin 2 TVEXP2 O -expansin 2
Triphysaria versicolor clone TVEXP2 alpha-expansin 2 alpha-expansin 2 ( Triphysaria versicolor) ;
mRNA; 108/126 =85% 40/43 = 93%
Al4 149 P700 pssAl  psaA2 | psB
Pisum ativum chloroplast pssA1 and psaA2 genes psB subunit of photosystan | reaction center
for P700 chlorophyll a-gpoproteing 100/110 =90% (Cyanophora paradoxa) ; 37/40 = 92%
A13 229 3- - 3- - 1
N icotiana tabacum 3-deoxy-D-arabino- heptulonate Phogho-2-dehydro-3-deoxyhep tonate aldolase 1,
7-phophate synthase (DAHP) ; 128/148 =86% chloroplast precursor (DAHP synthetase 1) ; 55/63 =87%
A3 284 mRNA
Arabidopsis thaliana putative vesicle Putative vesicle trangort potein
trangport protein mMRNA; 65/77 = 84% (Arabidopsis thaliana) ; 26/35 = 74%
W Pr Pv F
2.4 A7 A16 Nor thern v ’
A7 A1l6
dDNA
Northern A7 Al6
( 5) ’ Northem 5 A7 () Al6 () Nor thern
W: ;P ;P  F
Fig 5 Northern blotting analysisof A7 (upper) and
) A16 ( lower) differentially expresed fragnents
W: Waltz Pm: Columnar gene pool; Rv: Standard gene pool; F. Fuji
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, ) expansin ,
O -expansin (Cogyrove, 2000)
expansin , ,
(Cho & Kende, 1997)
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, 2 , expansin ,
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, Co A7 Al6 ,
, 3- -
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