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Abstract .

OsAMT1I is a gene family responsible for high affinity ammonium uptake of rice, including OsAMTI 1,

OsAMT1 ;2 and OsAMT1;3, which has been extensively studied for its function, expression and regulation. OsAMTI ;1 was

the biggest abundance gene in OsAMT1 family and OsAMTI1; 2 was the most significant induction gene to nitrogen starva-

tion. Therefore, in this study, we selected the homology sequence of OsAMTI to construct the co-interfered transgenic plants

through reverse genetics RNAi technology, subsequently analyzed the growth of transgenic plants caused by gene silencing.

The results showed that the expression level of transgenic rice seedlings was decreased by 28%—60% under low nitrogen

condition, the growth of seedlings was inhibited by OsAMTI co-interfering, and the nitrogen accumulation was significantly

inhibited, which indicated that OsAMTI played an important role in rice high-affinity ammonium uptake.
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REARANASG M 21 R WU 32 3R B AR T A 0 1 e
RERLI Y FEAKRE 1 B R Y 5 RN s R A
BER B e FE R A B B R T 1 22, IR A B 4%
A5 DRDOH e A8 UM AT ) BT R S B HL PR T K e
FR 3 PR 2 B 0L R IF K, AT T-DNA FE 3545 15 214y
1, P T-DNA 275 1A 1 G 8 75 22 R 1 T4,
PEAE AR EE DL R R B I . Ak, A5 H T
R I8 AL 2 WF 5T T K RN AT F AR TP SRR KR AMT i
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OsAMTs TE7KF5 B W1 00 2 S8 R A0 AR 45 2 E A 7
TR E D 45 R WL AR T 0sAMTS
B B 2 B A [R) () ek i X TR & OsAMTs
FER 5 1 25 FE AR B A A B b il BB AN
W EVER . EKRE AMT Z05E T AMTI % 3 4
L OsAMTI 5 1 ~ OsAMTI 5 3 WIBF 5% 5 I ALCS
OsAMTI ;1 TEH b ANAR b 394 3238, SRk K 7E
AMT TR e, 5A 68% 1 H i, HET 5 A
B R KRR 1L B 2 AR A s OsSAMTI ;2 Kl OsAMTI 53
FEIER P FIL, BARTEIEH R 5A W H
BT AH OsAMTI 52 Xt R G0 33w i AR, 3k it
HGE B ) [RIVEAE FEXT AT 2 B OsAMTI ;1 ~ Os-
AMT1 ;3 FYRIER R PR P 1k 86% , %1 R 1 5] [] R
PEIK 78% , JUFHAE 5" v A AR &5 97 5 DR SF 1
I ABIGTE £6 OsAMTI 3 A>3 PR R TR VR 1 A
TSR RNAT F R H OsAMT1 G205 3 R 3k
TOER )6 55 DK A M RE I JR K R i 1 OsAMTT %
[ (R IR A DI RERIE SR .

1 ARSIk

1.1 EYZE R R E
RNAi T4 FH B [R) 5 51 U8 T 7K e i Ff e
W4 SRR AL, Y R TR SRR A Y 37 R R A
4 5, R W E K EHALIOL, 20A GUS % 1Y
pBI121 M AT HPT  NPT-IT JE X 14 XUTT 25 44 5 kr
pUbi, 5[5 Bt FH A4 A ] 2844 pBluescript ( SK+/-) 34
ARSI EEARAE PR N U il R 3 4 i A 3 T A
NEB A ],
1.2 OsAMTI RiEEE RNAI £ FHEFBEMEE
% DNAMAN %F OsAMTI I H OsAMTI 51 ~

OsAMTI 33 WK TR P 5 HE 4T HL X 40 BT, O <F IX i
R IX I (93 ~262 bp) 3 169 bp 19 K BiAE N Os-
AMTI 1 RNAi 471, HE 4 2 1k 28 AAAe) g (10 HE 42
SERINE 1 FER TR A 5 AR TR] , 96 3 )
FEUIALANR] . DK FEEESR 4 5 5L 40 DNA 5
AT PCR §7 143515 RNAL T4 49 [R] JE 51 45 4
PCR &% 94 C FiZE 1 5 min;94 °C 7251 30 5,58 °C
1Bk 30 5,72 CHEM 30 5,25 DEH, 72 CHEH 10
min , 1 [a) 1R[] F7 5045 1 AN [ (0 07 1t 43 30) o P
RS cUS &K R Brif i, 6 sE 5 i 254
TR R K AR IR AR pUbi h i E an 18 1 7R 4 2%
g5,
1.3 KEHAMEKREE

1 g M bR 2R3k A SE 2o A Ab i 3 R 9 A
FF EHA101 Bz S 40, e s 3Rk ) |, 48
ICBAL e [ AR 9 A FF P 9 T0RE DNA PR R 31K
FEB T HEAT OB BRI VI 0 UE . CL 4 1 & R
TR BRI AR AR T TR 5 K R AR5 5 () 5 1. 4L
ALK IR A R PUbEn G, o, AR S
SEILD K RERERE
1.4 T1 REERFE KL & s N EUF

AN 5 20 20 00 A0 B AR 3R AR 19 B, 0 il 7
1/2 MS 3 93 3 | (0.5 mmol/L A% 2% & 5K 0.5
mmol/ LEZ A R e — ZR ) SE 47910 , 901 i 14 45
P g AR KA LR AE Y, 28 7 PCR Kl
FE AT AL B K AR 10% H, 0, 12 9.3 18 TH
7 15 min, 37 CI2Fh 24 h,30 CHEE KR 5 d,1F 1R
Kt 2 em ZEAIBAE TR L, e R AR
F5 (A IKFEH 0.5 mmol/L NH, NO,, 24. 80 mg/L
KH,PO, ,65.90 mg/L MgSO,,13.60 mg/L KCl,53.78
mg/L CaCl, - 2H,0,5.56 mg/L FeSO, - 7H,0,7.44
mg/L Na, EDTA - 2H, 0, 2.860 pg/L H,BO,, 1.810
pg/L MnCl, - 4H,0,0.220 wg/L ZnSO, - 7H,0,0.080
pg/L CuSO, - 5H,0,0.012 wg/L Na,MoO, - 2H,0) i
PR FR B3R pH (o0 5.5, Inms Ak 4 i 77 — UM
5.80 mg/L, B3 d 4 1 YOEFR, B THY A K
TSR 14 d, BUR R FE 5L A 3R 5 -80 °C vk AR H
TRAEREA
1.5 RNA #2E{F1 cDNA &5

B R A 7K R AR 5 B T 2R TP IS O SRR
FH Trizol 357 & (Invitrogen , USA ) , ¥4 I8 15d BH 45 472 B
AL RNA PRS2 A0 5 RNA 258400 6% B T
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25124 1) 2 W, BJZAKMFIA 2.5 5 AR
FRTP A5 A 1/10 /K FLAY 3.5 mol/L NaOAc (pH A
5.2) ,-20 CHLE30~60 min,4 °C,13 000 r/min
O 10 min, 37 FIH W, UO0E T 70% PR DR 1 1K,
AF, i DEPC Ak B 5t #4 K T 7K 5 A, 7B I 22
0D, F1 OD.yg, OD 55/ 0Dy F1H A AR 14 56 Ji FL UK 25
BHE R IR G RNA i, 2 RNA A9 20 R FN ST
S BUS wg B RNA, LA OligodT 514, ] Pow-
erscript 155 7% 5 i ( Clontech , USA ) $2 BB U8 B - &
S5—4% cDNA KA U Y cDNA T E— BT 4
CARME it S S U fill cDNA [3fit
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Table 1 Primer sequences for real-time fluorescence quantitative PCR

qPCR Master Mix 10.0 wl, IE 8 5[4 (10 pmol/L)
0.4 pl, KI5 # (10 wmol/L)0. 4 ul, Btk 2.0 l,
HKH#KZ 20.0 pl, P IEFEF .94 °C 5 min;94 C
20 5,60 °C 30 s, fE¥ 45 &, 55 C ¥ EBMES,
YEMRARF 195 °C 155,60 °C 15 5,98 °C 15 s, ELHK
WES . BAS RN AR C 5 E R IR actin 1
Ct AHIITER A Cr, P LU FE DR RR 2 v B B 5E HY
A Cr ol 25 6] BER Z2AH I R B A Cr, TR AR i 5
A ACE L2022 TSR AR ek i1
1.7 #EREYENRERE

KHTTEE 1.4 T5 46 R 2R A5 1Y e 55 R K Rk
Z amtlc Fl amtlg £553% 14 d, AT FOKEACHE 158
KA 0.5 mmol/LAFITEA 5.0 mmol/L NH;-N 2 A4k
FIRESE 10 d, 43 9)F 0 d.5 d.,10 d BURE 0 #r AR & AN
Hb 43 100 C AT 30 min 5 E T 70 CHLAH
et s A B, MR A2/ H,S0,-H,0,7H &, BU-
CHI & A& A& .

M YT E1(5'—3") P EE (bp) B

OsAMTI ;1 1E [ ; GTCATCTTCGGGTGGGTCAGCT 282 AF289477.1
1] ; TPTCGCTGTGACGTCGTTCGTTC

OsAMTI ;2 1E ;. ATGGCGACGTGCTTGGACAG 232 AF289478.1
JZ 15 ; CGAACACGTTGGTGAGCATG

OsAMTI ;3 1ET ; GCAAGGAGTACGTGGACCAGA 180 AF289479.1
JZ Tl ; AGATGCGCAGCAATCCCAGCT

OsActin 1ET7 ; CTTCATAGGAATGGAAGCTGCGGGTA 197 AB047313.1

JzZ 15 ; CGACCACCTTGATCTTCATGCTGCTA

2 ER 5550

2.1 OsAMTI Tt RNAi #FEHHE

DI BA 4 SOKAEIER 4] DNA i, i 151
YIEAT PCR ¥ 14 3R45 RNAL A 1E 18] 52 1) ] Y5 5 371
GBI GUS & T rp ) gk ik L, 53
i B A A AN 1 BRI T 0sAMTT 35T
L) RNAL 451, W1 58 il 5 A & Je 25 1) 1) XL4%
RNA THEKFE AR P 9 B s 56 R R A3 TR AN %
ik, FELF R YRR E AR AT Ubi J5 8h 1 i &
ZHEFRIC, FAL AT EHALO01 35734845 H bR s

A AT B R VR TR B4k
2.2 HERKBEKRHRE

A TR AR ARFE B EHA101 HIREBRYOK A
R LR B 20, 220 W R R 2 UK e 3R A
PPk @2, 45 21 d B 1 UOAR R B Be A 15 5%
5,4 DA RZ e s @ g, B e i 4l
B AR IR 14 d F RIS AR, FT R
FRIET T A ROKFEFT I, 114y 1 38 AP SR
Bi,7 d R RS (K 2) o HIE AR
R AT T, 5~ 6 A H R WO EE R N FR 1 (T
) AE R G ST AR
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Fig.1 Schematic construct of the AMT1 RNAi
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Fig.2 The breeding process of transgenic rice
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Fig.3 Growth of transgenic seedlings under different nitrogen sources
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Fig.5 Root biomass under different nitrogen treatments
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Fig.6 Biomass and nitrogen accumulation of rice seedling at low nitrogen treatment
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