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Genetic variation of acetolactate snthase gene among cultivated brassica species’ L1 Ru Gang ¥ James R.
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Absgtract The importance of utilizing acetolactate synthase (AL S gene to create herbicide resstant plant at-
tracted the interest of plant molecular biologists. Understanding the structure, organization , function and the
variation of AL S gene in agronomicaly important gpeciesis essentia to trander the resstance. AL Sgene was
demonstrated to be multigene family among Brassica fpecies. The oljectives of this study are (1) to reved
variation of AL S gene among cultivated B. rapa, B. oleracea, and B. napus; (2) to determine how varia
tion for AL Sgeneisdistributed at the gecies, subspeciesand accessonsleve ; (3) to evauate thefeadhility of
utilizing genetic marker from AL Sgene family to discriminate accessonsof B. napus. Polymerase chain reac
tion (PCR) was employed to reach the three objectives. Extendve variation for AL Sgene family exists among
Brassica subgpecies and accessons. The degree of genetic variation differed within different pecies. At the
subspeciesleve , variation within B. oleracea was lower than that within B. napus, but higher than that
within B. rapa. dgnificant variation wasfound among accessonsof B. napusindicating that the AL S gene
family may be used to discriminate among individua accessons.
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1
Table 1l Pant materids used in the experiment

Species Subgecies Cultivar Origin
B. napus oleifera Cascade USA
Westar Canada
Tobin USA
Fan Canada
Per Canada
Bronowski Foland
Qacier Canada
rapifera Laurentian Canada
B. oleracea oleracea Wild gecies
alboglabra Bhug-gana Thailand
botrytis All the year round England
Cantanese Itay
capitata Wiscongn Golden Acre USA
Golden Arce Yelow Re USA
Jersey Wakefidd USA
Gotogon Loca Iran
Blood Red Early France
costata Couve Nabica Portuga
gemmifera Long Idand Improved Catskill USA
gongylodes Early White Vienna USA
italica Texas 107 USA
Brocoolette Neri E Cepuglio Itdy
medullcsa Gganta France
ramesa New Zealand Thousand Head NZL

(seed from 1990)
New Zealand Thousand Head

(seed from 1992) Nz
sabauda Reed W USA
sabellica Vates USA
selenesia Westland Winter Netherlands
B. rapa chinensis S Yue Man China
dichotoma TL-15 India
peki nensis Curled Yelow L edf China
rapifera Huang Man Jing China
trilocul aris T-151 India
utilis 60 60 Day China
1.3 PCR
ALS Operon Technologies ALS1 ALS3
18] A1A3B1B2bB3bB5bB6b ALS1 , 1,
A8 ALS3 (ATG - 202 - 182 , 20
( 2) PCR [21] ,

2541, 10mmol/ L Triss HO (pH
8.0) , 2.5 mmol/L MgCl,, 0.2 mmol/L dATP, 0.2 mmol/L dCTP, 0.2 mmol/L dGTP, 0.2

mmol/L dTTP ( Phamacia L KB Biotechnology ) ;0. 44 mol/L : 25 ng

DNA 0. 625 TagDNA ( Perkin Elmer Cetus ) Modd 9600
DNA ( Perkin E mer Cetus , ) :94 1min,50 1min,72 2
min, 45 DNA
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Fg.1 Reative podtionof primersin AL S gene 1

Ta;ez Primer sequence used in the experi ment
(5 3) (8 3)

Name Sequence (5 3) Name Sequence (5 3)

Al CCATCTCCGCCGTTCTCAAC B 2b AACCGATCTTCCCATTGCAT

A 3b GCTTTCTTTCTAGCTACTTC B 3b AACTGCGCCGCCCACATCTG

A8 CCGATACATCAAATTCCGCCG B 5b AACTCATCGTTACAAGGATA

B1 ATCACCAGCATCATCTCTCA B 6b GAA GTA GCTA GAAA GAAAGC

DNA 1xTBE , 1.5% , ,
1 kb DNA (BRL , Bethesda, MD ,USA) 667 ( Polaroi d)
1.5

DNA , Nel  Li
[22] .
(1) = (2" Na) / (Na+ Ny
, Nap = “a b DNA ; N, = “a DNA ; Ny = “p
DNA (D) D=-Inl UPGMA (23]
2
2.1 ALS
B. oleracea 3 , B. rapa B. napus 2 ,
7 ALS . 2 3 9
B. oleracea B. napus B. rapa 73 62 43 DNA
43 24 8 DNA Nei-Li , UP
GMA ( 3,
( 2 :1) B. oleracea B. rapa , B.

napus , B. napus , B. napus , B. ol-
eracea B. rapa [24];2)8. rapa B. napus B. oeracea B. na-

pus B. napus , A1xB3b B. deraea
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3 ALS (A1xB1,A1xB2b, A1xB3b, A1xB5b, A1xB6b, A3bxB1l, A3bxB2b,A
8 x B 6h) Nef-L i ’

Table3 Index of Ne-Li smilarity among sdlected Brassica subgpecies generated with AL Sgene primer pairs (A 1 xB 1,
A1xB2b,A1xB3b.A1xB5b. A1xB6b,A3bxB1,A3bxB2b.A8xB 6h)
a b C d e f g

a —
b 0.7021 —
c 0. 6600 0.5854 —
d 0. 3409 0. 4286 0.2895 —
e 0. 3409 0.3714 0.3421 0.9062 —
f 0.4583 0.3077 0.3571 0.5000 0.4722 —
g 0.3261 0.3514 0.2500 0.5000 0.5000 0.7632 —

*a. B. oleracea var. capitata’ CGolden Acre’ ;b. B. oleracea var. ramosa New Zedand Thousand Head' ;c. B. oleracea var. costata
‘ Couve Nabica' ;d. B. rapavar. rapifera’ Huang ManJing' ;e. B. rapavar. chinensis S Yue Man’ ;f. B. napus var. oleifera
' Tanderm’' ;g. B. napusvar. rapifera’ Laurentian’

1.200 1000 0. 800 0.6‘00 0‘4300 0.?;00 0. 0|00
\ ‘ ‘ B oo capitata 0.35
| B. 0. ramosa 0.48
l B o.costata 1.07
B r.rapifera (.10
,_ B 1. chinensis §.7]
’7 B noleifera 0.27
B a rapifera ———-

' T T T T T !
1.200 1008 0. 800 0. 600 0. 4060 0.200 0. 000
mALHGE Genetic distance
2 ALS Nei-L i ,  UPGMA

Fig.2 Redationships between Brassica subgecies as determined by UPGMA anayssusng Nei-Li smi-
larities computed from PCR anplification data of AL S gene
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Fg.3 Genomic DNA PCR patternsof B. napus P !
accessons generated by primer pair A 1 xB B. oleracea , Al1lxBb5b
3b
11 Caxade; 2 Wedar; 3 Tobin; 4 San; 5 Per;6 DNA
Bronowski ; 7 Gacier; 8 Laurentian; M DNA Marker B. napus , 8

DNA ( 3



2.3 ALS
B. napusvar. oeifera 7 , B. napusvar. rapifera 1 ,
ALS B. napus 7 50 DNA , 28
DNA DNA Ne-Li ( 4, UPGVA
B. napus B. napusvar. oleifera 7 ,
‘ Span’ B. rapifera * Laurentian’ ( 4 ,ALS
B. napus
4 ALS (A1xB1,A1xB2b,A1xB3b,A1xB5b,A1xB6b,A3bxB1,A3bxB3b)
B. napus Nei-L i

Table 4 Index of Ner-Li dmilarity of among accessonsof B. napus generated with AL Sgene primer pairs (A 1 xB 1 ,A
1xB2b,A1xB3b,A1xB5b,A1xB6bA3bxB1.A3bxB3b

Cascade Westar Tobin San Per Bronowski Qacier Laurentian
Cascade —
Westar 0.8889 —
Tobin 0.8732 0.8169 —
Span 0.8333 0.8333 0.8732 —
Per 0.8571 0. 8286 0. 8696 0. 8286 —
Bronowski 0.9091 0.8571 0.8158 0.8312 0.8533 —
Gacier 0.8800 0.8800 0.8108 0.8533 0.8767 0.9250 —
L aurentian 0.8205 0.8462 0.8052 0.8205 0.7895 0.8193 0.8889 —
0. 200 0.175 0.150 0.125 0.100 0. 075 . 050
| l I ‘ I ‘ I B0 “Lascade’ 0.11
’7 B.n. 0. ‘Bronowski’ 0.08
B o ‘Glacier 0,13
’ Bon o Westar’ 0.16
‘ B.n.o. ‘Per’ 0.18
B.mo. Tobiy 0.14
I B on o ‘Span’ 0.19
B n.r. ‘Laurcntian’
0.500 0.‘175 0.1!5(} 0.|125 0.100 0.675 0. 050
WAERE Genetic distance
4 ALS Nei-L i ,  UPGMA B. napus

Fg.4 Rdationships between B. napus accessons as determined by UPGMA andyss usng Nei-Li dmilarities computed
from PCR amplification data of AL S gene
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