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ABSTRACT

Selection of sugarcane cell line resistant to imazapyr was conducted to investigate
whether the biochemical and molecular basis of resistance was acetolactate synthase (ALS)
gene mutation in resistant sugarcane cells. The experiment was conducted at the Laboratory
of Plant Research Group, National Centre for Genetic Engineering and Biotechnology, Kasetsart
University, Kamphaeng Saen Campus, Nakhon Pathom province. Selection of sugarcane
cells resistant to imazapyr was carried out using callus and cell suspension induced from the
tight young furled leaves of sugarcane clone K 97-32. The cell suspension was cultured in
modified liquid MS medium supplemented with coconut water 10%/L, casein hydrolysate 0.5
g/l, myo-inositol 0.1 g/l and 2,4-D 3 mg/I. A sugarcane cell resistant to 1 UM imazapyr was
obtained after 378 days of selection, using a stepwise selection with increasing concentra-
tions of imazapyr from 0.1 to 1 UM. Surviving cells were sub-cultured at 14 days interval.
This indicates that the resistant cells was 918-fold more resistant to imazapyr than the
normal cells. To establish the biochemical mechanism of resistance to imazapyr, ALS activity
was determined in the normal and resistant celis. Based on the 150 values, ALS activity of
the resistant cells was 10.8-fold higher than that of the normal cells. In addition, to investi-
gate the molecular of ALS gene at target site responsible for the herbicide activity, the partial

of ALS gene region covering 455 bp of domain B and E from the normal and resistant cells
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was amplified and sequenced. The partial
sequence of ALS gene of the normal and
resistant cells was deposited in the GenBank
database with accession number EU 243998
and EU 243999, respectively. The ALS gene
sequence of the resistant cells showed the
point mutant a form deletion of alanine (A)
at 666 position, numbering based on
Arabidopsis thaliana (GenBank accession
number X 51514). This result suggested that
the partial of ALS gene was occurred the
point mutant a form deletion resulting in
the alteration at target site, based on the
ALS activity, leading to less sensitivity to

imazapyr.

Key words: acetolactate synthase (ALS),
imazapyr-resistant sugarcane cell line, less

sensitivity, point mutation, sugarcane
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Table 1. I50 for imazapyr determined from
the growth response and ALS
activity of normal and resistant

sugarcane cells.

Growth AL
Type of cells ro S
response activity
1/
Iso (u M)

Resistant cells 7.014 £+ 0.04 486 +0.17

Normal cells 0.007 £ 0.03 045 * 017

Resist
esistance 918 108

index?

v I, + standard error (SE) represents the average of

three replications
¥ Resistance index = I50 value of resistant cells/ I50 value

of normal cells
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Domain C
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Domain A

Figure 1. Diagram of the five domains involved in conferring resistance to various ALS

inhibiting herbicides and degenerated primer was isolated ALS gene 455 bp fragment.
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Figure 2. The effect of imazapyr on the growth response of normal (a) and resistant (b)
sugarcane cell lines determined at 5, 7, 10 and 14 days after treatment at various concentra-

tion of herbicide; points are the average of three replicates + standard errors.
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Figure 3. Growth response of normal and Figure 4. Inhibition of ALS activity in
resistant sugarcane cells to imazapyr was normal and resistant sugarcane cells by
determined 14 days after treatment; points imazapyr; points are the average of three
are the average of three replicates + stan- replicates + standard errors.

dard errors.
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normal cell EU243998

GLGAMGFGLPAAAGAAVANPGVTVVDIDGDGSFLMNIQELAMIRIENLPVKVFVLNNQHL

resistant cell EU243999 GLGAMGFGLPAAAGAAVANPGVTVVDIDGDGSFLMNIQELAMIRIENLPVKVFVLNNQHL

arabidopsis_X51514

normal cell EU243998

GLGAMGFGLPAAIGASVANPDAIVVDIDGDGSFIMNVQELATIRVENLPVKVLLLNNQHL 578

GMVVQWEDRFYKANRAHTYLGNPENESEIYPDFVTIAKGFNIPAVRVTKKSEVHAAIKKM

resistant cell_ EU243999 GMVVQWEDRFYKANRAHTYLGNPENESEIYPDFVTIAKGFNIPAVRVTKKSEVHAAIKKM

arabidopsis_X51514

normal cell FEU243998

arabidopsis_X51514

LETPGPYLLDIIVPHQEHVLPMIPSGGAFKD
resistant cell EU243999 LETPGPYLLDIIVPHQEHVLPMIPSGG
LDTPGPYLLDVICPHQEHVLPMIPNGGTFND 669

GMVMQWEDRFYKANRAHTFLGDPAQEDEIFPNMLLFAAACGIPAARVTKKADLREAIQTM 638

Figure 5. Alignment of deduced amino acid sequences from domain B and E of the acetolactate

synthase gene in normal and resistant sugarcane cell line compared with other plant

species. The asterisk (*) denotes the deletion of alanine (A) in resistant cells.
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