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This study reports investigated the alteration and expression of the acetolactate synthase
(ALS) and glutamine synthetase (GS) gene in herbicide-resistant crops such as maize,
mungbean, soybean, and sugarcane. Field tolerance to glufosinate and imazapyr evaluation
of plant varieties were conducted in split-plots in RCBD to compare the response of genotypic
differences (sub-plots) from four dosages of herbicide application (main-plots). The degree of
tolerance was evaluated by inspection of crop injury, plant height, fresh weight, and dry
weight. Tissue culture selection was conducted using cell suspension of culture prepared from
callus of tolerant plant varieties. The cell suspension was cultured on MS-modified medium
and selected using a stepwise selection with increasing concentration of herbicide from 10'9 to
10'6 M. The activity of ALS and GS enzyme of the resistant cells was higher than the normal
cells. The biochemical mechanism of herbicide resistance in the plant cell appears to be an
alteration at the target-site, based on the ALS and GS activity, leading to less sensitivity to the
herbicides. The molecular basis of resistance showed that the ALS and GS sequence
comparison was attempted, and showed nucleotides substitution leading to amino acids
alteration in the resistant cell from the normal cell and ALS and GS sequence of plants from
NCBI (GenBank). The ALS and GS gene sequence derived from herbicide-resistant plant
cells were further submitted to the GenBank. From the results, the successful selection of
herbicide resistant plant cells was an encouraging result as it may serve as useful materials in
crops improvement for herbicide resistance. Our efforts to regenerate plants from the cells

remain to be continuously performed.

Keywords : acetolactate synthase (ALS), ALS gene, glufosinate, glutamine synthetase (GS),

GS gene, herbicide—resistant crops, imazapyr, maize, mungbean, soybean, sugarcane



UNAALa

SRALATINT : RMU4880046
Falasans : nstdagnudadnaznisuandaanyaddn GS waz ALS
TN s IwMRaIINIIa T NY
H v A o 6
BaWNIVY : S29AIENIID15Y AT.NANG WINTHN
ALSINEAT ARINYIRYLNHATANEAS
INVNVANTUNIUES 3. HATUIH 73140
E-mail Address : agrtpp@ku.ac.th
szazaanlasens: 31 (29 nsngnaw 2548 fi9 28 nsngIAN 2551)
= [~ g Y A o A A
nmsaneluaset laseswiginunsdfswunladnazn1Iuaadaanaadis acetolac-
tate synthase (ALS) W&z glutamine synthetase (GS) luiNwATumMuanIindat g laun
41lwe Dde7 DILREDY uazday I@m‘hmiﬁmﬁaﬂﬁuﬁjﬁwumumsﬂgiw&uﬂLLa:'ﬁ
e’ luszauniduiNoniduluan i nulaimnaasd MILRUNNINARBILUL split-plot in
RCBD 1/3398%an fa aa31uaImsaIinaa i 4 0030 wazilaausad Aa ﬁufﬁmﬁ@
619 9 YTt uaN MU TIAMUNUIUADRIITIAITND I@]Elﬁﬁ]’]iﬂﬂﬁ]’]ﬂ“ﬁh%lﬂﬂ’ﬂ&lﬁ%
Nt mmqaﬁu IANNRA uazintnute daumseaidenluszauiTasuaINTsiaa
Aad g A A a £ v o o o A v a & e o
TagATmMawziaudtiattans a9 lanninnaassiazaatdanliinatdurasNaun1uwans
eI TN slummsmmé’amﬂzﬁgm MS AakUad 8T ANTEAUANNTNTUVAIRIT
o v o A & . v & \ -9 -6 & = a a Y
AT TNTL I U1 UAINE 10 -10° 1ua1s wmsAnEINa INN9TaTUaIANAIUNY
o ¥ o A & A & a ai a (4
1INl wTaanNT  TINaTaINITIURuunlasnanITuvadenlel ALS WAy
GS WU TwlraanewnmwaIIdnanIINYadanled ALS war GS unniwmasudnd
LRAIIFALLAT LIRS NTNEUNIBEIITNIA TN TN TIU RenL I RN TTUS NIz YD
awlad ALS uaz GS daidudunisiihwansisnsiaaisdsusasdnisenlunisdugs
melwradng laodmsdsuanduwuunauauadrias (less sensitivity) daaIiNIaITNeD
Lﬁaﬁmimﬂﬂavl,ﬂma%ﬂuLaqamaammﬁmmumiﬁﬁ@i‘mﬁm lagn13nT1ARAUAOU
A cA Ao o o o A ' a a o @
WRVAIEW ALS U GS lwlmasaNaNa I unIBaIIiNaaIaNT wud1 In13iSsds1auvas
watlaswwdadly landassiidunsaaziluwinindfowudas  wadSouifsunuisas
a =) 1 v é o Q =) Y
NrUnd B ALS uaz GS vasNTTRAdNg 9 Mg’]mj%la NCBI G381auaasiinalalnads
9/‘-‘}/ =\ 1 o e a @ lﬂl Y o a o a W 1 ] tﬂl g:
ldaunzidowls GenBank ¢iald &MIUNWITLN lALRWNNIVINIToaLNIdaLThaIte 22
WwmsrninlwmaaLudulna Lﬁaﬁﬁ]z'mmmﬁﬂﬂ%ﬂs:‘[mﬂﬂmamiﬂ%'uﬂgaﬁuf
=1 v U o g @ A 1
Al daNnuFIwmuwaIsinaa TN sea b
awan : axBlnuaniandulss (ALS) Bu ALS nalWBiun nganiiuduising (GS) du GS

@mM@memmsﬁﬁ@%ﬁﬂuﬁmgm Surmiwas 1 lwa ndien nwRag das





