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:300 Hmol m™?s™ !, 14 b/ 10 100: 0(1 mmol L™ 'NHZ ) 50: 50( 0.5
h I5d mmol L™ 'NH} + 0. 5mmol L™ 'NO3) 0 100( 1 mmol
18(;?5 mmol L~ 'NH4NO; B L"'NO3) 3 (NH3 : (NHy) 2804,
’ ’ NO3 : KNO3) , 3
, B B [1]
18 L /24
5.89 mg 17! pH 1.4 cDNA
5.5, 1L 3d 7 Oh  2h
, - 80T
1.3 RNA, powerscriptTM
28d : RNA
( 0, B cDNA c¢DNA PCR
)48h 1 mmol L™ ',
1
Table 1 Sequence of specific primers for genes used in the REPCR analysis
Gene Sequence of primers
Forward Reverse
OAMT 1.1 5- ctett ctacggg cteaag aag c— 3 5- caaatt tatga (g tgacg atcgag a— 3
OsAMT 1.2 5 — gatclacggcgagt cgegcacgat— 3 5 — ttceatct dglegagglegagacg— 3
OsAMT1.3 3 - tcaaat cctacggceegeceggtag— 3 5 - geegaagalelggt ceacgtaclectt— 3
OAMT 4.1 5- cgacagdt cgtett ggec — 3 5- gleggetttgga qgecacgg— 3
OsActin 5- clt catagg aatgga agelg g ggta— 3 5- gaccacctlgat cltcatgctgeta— 3
OsGinl . 1 5 — caatc gccattgagaage— 3 35— ctigeegttetgeteegtet— 3
0sGlnl .2 3 — ggttggaggatcgegatag— 3 3 - teaccligieggigtagca— 3
O Gln2 5 — accaagagtalgegigaaga— 3 5 — aacd gieaacctectttca— 3
OsGlt] 5 — ggagggaaatctaat acagg— 3 5 — agitcatcaggttagt cag— 3
OsGli2 5- agacaaacaalt tecctgag— 3 5- taaagggt cacttc caacat — 3
OsGlu 5 — aacaggcagegaganaggl— 3 5 — actegttcaaadt cgecaca— 3
OsNRT?2 5 — ccteat cggett ctecct g— 3 5 — agcaccagacgececat cac— 3
1.5 OsNRT2 (ABO08519) , DNA
cDNA , ,
PCR NH 9%;Taq™,MgCl,  dNTP  (TaKaRa)
(OAMTI .1 OAMT1.2 OAMTI .3 ( ) ;SYBR Green I Cambrex Bie-
OAMT4.1) NO3 ( OsNRT2 ) GS science Rockland. Inc
(OsGlnl .1 OsGlnl.2  OsGIn2) GOGAT
(OsGltl OsGl2  OsGlu) 2
1.6 PCR
NCBI/ GenBank OAMTI .1 (AF28K477); 21 s AMT OsNRT
OsAMT1 .2 ( AF283478); OSAMT1 .3 (AF28%479) ; OAMTA4 .1
(ACO91811); OsGini .1 ( APO0M880D); OsGinl .2 (AC105364); OsAMT NH ,
OsGlz ( ALO62953);  OsGll  ( APO363);  OsGli2 10  OAMT ,
(AC104709); OsGu ( APO03833); OsActin ( XM460569); : OAMT1 , OsAMT2 ,
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OAMT3 OAMT4" ™ Os ,
AMT OsAMTI PCR
[13,14]
ONRT2 19% Applied Biosystens ,
NOs )
4 OAMT OsNRT2
Northern )
PCR )
2 2
Northern ’ ’
[13,14]
2
2
Table 2 Expression level of N- absorbing genes in relation to different ammonium/ nitrate ratio in treaments( pmolx 10~ " Mg~ !'total RNA)
Gene 1 mmol L7 ' NH} 0. 5 mmol L™ 'NH; + 0.5 mmol L~ 'NO3 1 mmol L~ 'NO3
OAMTI . 1 282%120a A 2520%158b A 2240%£175 b A
OsAMTI .2 25.35%+281aC 717£2.04cC 16 77£2.50b C
OAMTI.3 375.8%£25.5a B 208.6%130.1 b B 426 21+26.6a B
OsAMT4.1 7.35%+918aC 4. 4F9 81 bC 18.20F4.05 ¢ C
OsNRT2 0. 84F1.3aC 60.209Ff6 0B bC 75.54%19.1 ab C
3 + SE, (p< 0 0);

(p< 0 05) Note: Each value in the table was an average of three replicates. The difference in lovercase letters following the data in
the same rov indicates significant difference between the treatments at 5% level; and the difference in capital letters in the same column indicates significant dif-

ference between the genes at 1% level

2 . , , NHZi : NO3 = 50: 50
OAMT] .1, OAMT OsAMT1 .2 3 ,
OsNRT?2 NH; , NH} ,
NHZ OsAMT1 . 1 Os- 50. 50 ,
NRT2, 50 50 NO3
. OSNRT2
, NHi OsAMT]I . 1 OsAMTI .2 , NH ,NO3
OsAMT ~ OsNRT?2, OsAMTI . 1 ) 50: 50
OsAMT1 .2 ,
ONRT2 NH4 50
2, 50
L13.14] OAMT1 .1 , 100: 0
. OsAMT1 .3 , OAMTI .1, OsAMTI .2, OAMTI .3 OAMT4.1
NH} OAMT1 .1, Os- NO3 OsNRT2 NO3
AMTI .2, OAMTI.3  OAMT4.1 NO3 50: 50 , NO3
ONRT2 OsAMT4. 1 ,
OAMT4 .1 NOs OsAMTI .2 OAMTI .3 . OSNRT2
, NO; NHZ LB 0aMTI .2
, OAMTI .1 OAMT4. 1 , OAMT] .2 NHi ,
OAMT1 .1 50: 50
OAMTI .2
, NHZ , NO;
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GS1 3, OsGInl .1 0sGinl .2 Os-
2.2 GS Glnl .3, , OsGInl .3 ,
OsGln GS GS1 OsGilnl .1 OsGlnl .2
GS2 ,GS1 . Ishiyana ™! GS2
N ; GS2 , OsGIn2 ,
GS s GS , OsGlnl .1
NH;  Ishiyama " , OsGlnl .2 OsGln2
3 GS OsGln
Tale 3  Fxpression level of GS OsGln in relation to different ammonium- nitrzt e treatments( pmolx 107 ! g™ ! total RNA)
Gene 1 mmol L~ ' NH} 0. 5 mmol L™ 'NH; + 0.5 mmol L™ 'NO; 1 mmol L.~ 'NO;
OsGlnl . 1 2292F410¢ A 4141£319b A 6 9281251 a A
OsGInl .2 36.4%X71.3aB 486.3%39.7b B 48. 656 1b B
OsGln2 59.32£23.8 b C 86 8EX142aC

93.90%7.36a C

3 + SE, (p< 0 05);

(p< 0.05) Note: Each value in the tablewas an average of three replicates. The difference n bwercase ld ters folloving the data in the

same row indicates significant difference between the treatments at 5% level; and the difference in capital letters in the same column indicates significant difference
between the genes at 5% level

OsGln Gin2 NO3 )
OsGlnl .1 ,
,NH4 , OsGlnl .2 NO3
OsGlnl . 1 NO3 2.3 GOGAT
0sGln2 GOGAT,
100 0 . , NO3 NADH (NADH-GOGAT) ,
(Fd GOGAT) 1'®
OsGInl .1 OsGIn2 NO3 [ 18]’ [19] v
,NH} Fd GOGAT
) Fd&GOGAT
1000 , Fd GOGAT
50: 50 OsGIn2 R [ 20] 20 ocn
NOs NADH-GOGAT , OsGlu Fd- GOGAT
NO3 OsGlnl .2 , 3
) ,3 GOGAT
GS OsGlInl . 1 Os- 0sGlu ( 4
4 GOGAT Osdt  OsGlu
Tabled Fxpresion level of Gl and OsGlu of GOGAT gene i rehtion to different anmoniun nitrate treatments( pmolx 107 ' g™ ! total RNA)
Gene I mmol L' NH} 0 5 mmol L™ 'NH; + 0.5 mmol L™ 'NO3 1 mmol L™ 'NO3
OsGlt] 9139x041acC 10 15%£0.53a B 1.219£0.43b B
OsGlr2 36.86+0 93 a B 5. 63+082hB 1. 360%0. 51 ¢ B
0sGlu M3 1£128aA 22 1£13. 42 A

68 83EX177bA

+

SE, (p< 0 0);

(p< 0 05) Note: Each value in the table was an average of three replicates. The difference in lowercase letters follov ing the data in
the same row indicates significant difference between treatments at 5% level; and the differentce in capital letters in the same column indicates the significant dif-

ference between genes at 5% level
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OAMT4.1 NO3
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NO3 s , OsGlnl.2 NOs
, 50 50 ,NO3
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100: O
5050 , 50 50
NOs
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INFLUENCE OF AMMONIUM/ NITRATE RATIO IN TREATMENT ON
EXPRESSION OF NITROGEN ABSORBING AND METABOLIZING GENES OF RICE

Zhao Shouping?  Zhao Xuegiang"? Shi Weiming"
(1 State K ey Laboratory ¢ Soil and Sustanable A gricdture, Institute o Soil Science, Chinese Academy o Sciences, Naging 210008, China)
(2 Graduate School f Chinese Academy o Sciences, Bejing 100039, China)

Abstract In order to clarify nitrogen uptake and metabolism of rice roas on a molecular basis, studies by means of quant+
tative reak-time PCR were carried out on expression of nitrogen absorbing and metabolizing genes in relation to different ammond+
um/ nitrate ratio in treatment. The results show that (1) intems of expression level, OsAMTI.I among N absorbing genes, Os
Gln 1.1 among GS genes and OsGlu among GOGAT geneswas the highest; (2) Significant up-regulaion by anmonium and down-
regulation by nitrate were found in the expression of OAAMT4 .1, in any treatment whereas significant nitrate-depressed expression
for OAMTI1.1, OAMTI .2, OAMTI.3 and OsNRT2 was observed when the ratio of anmonium to nitrate varied from 100 O to
50 50, and significant nitrate- induced expression for OAMTI .2 and OAMTI .3 when the ratio of anmonium to nitrate varied
from 50 50 to 0: 100; ( 3) Among the genes wded as GS, OsGlnl. 1 were significantly up-regulated by nitrate and dowr-regula-
ed by anmonium, significant nitrate induced expression for OsGln2 and nitrate- depressed expression for OsGlnl .2 when the ra-
tion of anmonium to nitrate varied from 100 0 to 50 50; (4) Among the genes coded as GOGAT, OsGliél and OsGlu showed no
significant variation in the process of the ratio of ammonium to nitrate varying fran 100: 0 to 50 50, but were significantly down-
regulated with the ratio of anmonium to nitrate further varying from 50: 50 to 00 100; significant up-regulation by ammonium and
downr regulation by nitrate were found in the expression of OsGI2 ; (5) In general, the regulation of expression of these genes by
anmonium and nitrae depends on the ratio of anmonium to nirate in the primary solution where the rice grew.

Key words Rice; Ammonium/ nitrate ration; Gene in relation to N uptake and metabolism; Fluorescence real-time PCR



