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SRS REEERER JrAMT2 BIIHEES

Futg g, waEm?, xaf, TREKY, TFn?, XFH, #ER,
HHE", F 2, TRE, HEK, KBEEY

(1. BT AR R WiV BT AR R SR S REIF 8 TS SEI0 %, WiV Mo 3113005 2. #iiTfephoRss &3t
S PGT ARMEE F ERE SR, Wirl A 311300)

WE: (B8] ARG ARELARESREEEGLRN AMT2, ST Juglans regia ¥ AP B . ik A KA *F
HRAETEENL, [ Fk] A rAMT2 it £ 5 4 h FRettAt, 3t JrAMT2 A BT 2B 8354, @i AR &
KE A AR E ST T AMT2 it AR AEREF . REF Rk, ta&ZRESH. TR ERARTEMAS ., [ 4
R ] JrAMT2 KR EA JrAMT2 R AR PR RE . SH AR, B JAMT2 SR AR Z0HKG. THRK, £
HEFARAHREFRS (P<0.05), MGG, FRKE M, K& THM68.2% F= 50.3%, Atk L35, T
Ay AEMERFEWE I, b LSRG T I 56.26% (51 ) Hv 56.26% (TR Z), #3545 & & T3 M 344.38% ($+ /0
F) A 354.33% (T RE); Hb JrAMT2 i 2 X AR 2T H 555 KA S R BK B ER 5 (P<0.05), R&HTHRZ
114.1% #= 70.3%, HF JrAMT2 A BAAF T ESRARTH 2N LE 5 0iEm, R EFSEERRESH B E WM
(P<<0.05), & T¥Mm 59.1%; Bk JrAMT2 LR ARt R EBRE LR M A GRILE TR ERETHHEEH
A (P<0.05), & T3 A 22.94% Fe T4.3%; et Z RRABGHT, BT AMT2 TR kMRt R B ERE®, &
FER, BTSRRI ERG (P<0.05)., [£Z# ) B JAMD AR EBRSD S EKE T . RERKFRAER
HHBMEZRILGER, AR—FT RN EE T RS — R RRIE, BARARRRMAET — 2 A, B9 %

2 %41
KA Ak JrAMT2; %5 R41E%kG; kL, REER
FESZS: $722.3; Q781 XEkFRERD: A XERS: 2095-0756(2024)01-0079-13

Functional analysis of ammonium nitrogen transporter gene JrAMT2 in
Juglans regia

FAN Tingting'?, ZHANG Jiaqi’, LIU Huijun®>, WANG Fengmin'?, MA Yuhang'?, WU Yuwei?, HU Hengkang?,
HUANG Youjun'?, LI Yan?, WANG Ketao?, HUANG Jiangin®’, ZHANG Qixiang'-

( 1. Zhejiang Provincial Key Laboratory of Forest Aromatic Plants-based Healthcare Functions, Zhejiang A&F
University, Hangzhou 311300, Zhejiang, China; 2. State Key Laboratory of Subtropical Silviculture, Zhejiang A&F
University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] The objective is to study the efficient utilization of nitrogen genes and the ammonium
nitrogen transporter protein JrAMT2 gene, which is of great significance for variety improvement, rapid growth,

and yield of Juglans regia. [Method] Using J. regia JrAMT2 overexpression (OE) seedlings as experimental
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materials, bioinformatics analysis was conducted on JrAMT2 gene. The growth and development, nitrogen
absorption, chlorophyll content, and chlorophyll fluorescence of J. regia JrAMT2-OE plants were analyzed
through gene expression level and phenotype determination. [Result] Fluorescence detection, polymerase chain
reaction, and fluorescence quantitative PCR were performed on J. regia JrAMT2-OE plants to verify that the
JrAMT?2 gene is stably expressed in J. regia JrAMT2-OE plants. Compared with the wild type, the plant height,
internode length, biomass and other growth parameters of JrAMT2-OE lines significantly increased, and the
plant height and internode length of J. regia seedlings increased by 68.2% and 50.3%. The aboveground and
underground biomass of JrAMT2-OE lines increased significantly, with a maximum increase of 56.26% (fresh
weight) and 56.26% (dry weight) in the aboveground parts, and a maximum increase of 344.38% (fresh weight)
and 354.33% (dry weight) in the underground parts. The uptake of ammonium nitrogen and nitrate nitrogen in
the underground part of J. regia JrAMT2-OE significantly increased by 114.1% and 70.3% respectively. The
JrAMT?2 gene mediated the transport of ammonium nitrogen from the underground part to the aboveground part,
and the content of ammonium nitrogen in the aboveground part increased significantly, up to 59.1%. The ratio
of chloroplast surface area to monolayer cell surface area and chlorophyll content of JrAMT2-OE increased
significantly, with the highest increase of 22.94% and 74.3%. The analysis of chlorophyll fluorescence
parameters showed that the activity, quantum yield and electron transfer efficiency of the oxygen-reactive body
in the leaves of J. regia JrAMT2-OE plants significantly improved. [ Conclusion] The JrAMT2 gene of J. regia
plays a significant role in the growth and development, nitrogen absorption and photosynthesis of J. regia
seedlings. [Ch, 9 fig. 2 tab. 41 ref.]

Key words: Juglans regia; JrAMT2; ammonium nitrogen transporter protein; overexpression; photosynthesis

Btk Juglans regia }REEL Juglandaceae RS Juglans FEM, HA s, A “ARAMMELZ
T MERE, RIE, kAR RS, BRI E ., BN EELTARRR, SR SRR T
BAOE ML, ARG, SR, AR AR, A SRR AR X BT BT SR TR TR R
B, KIETCE S R R B S AR O, L, HE A AR AR i e 2 A W TR
k= M R OB, MR R TEEM A 38 B A R R T B0 =, R SR
HIBT 0 SR 0 R T AR ARk (PR B0 #E M Bt i, Rz, AT, AR TR
AR R G E FRon R . AR, A S SEUTE NN, Hik, EEEEAH
BOR R R R S R E T 2 E

PR R EZ AT EMA AP RTS, YR RGESIR N EZRTOHLA, RS
RS FIE S, MR R ALV AFE WA A ok 2 Fh, BRI SEAS (HATs) FIE 1)
(LATs) A is Z 4", HATs 7EAMBE SR (NH)). 58 A (NO3) H KT 0.5 mmol- L™ B AWk
KSR TCHUA, 10 LATs WHUEFE NHS . NOJ#k B % F 0.5 8¢ 1.0 mmol- L™ B/ ICTEHL A, HiH
Xof B 2 RIS R W 32 h i 1 B (R TR FG i3 SR U0 v [ s 5 7 A 0 T A ) ) )
BRMESENE, oA WS 2 2T 22 e A I 4 S 2R A e AT RIME R, TS AER RE R
2, UMY S A AR B R A b, T B SR 2 S e B M AR R, BS R A R
YEH, lﬂ,u%ﬁ%ﬂﬁﬁ W i i is R e ) A R A P 2 B E AU B B N
BAWRIEE, 7o AMTL Fl AMT2. 782 RN B A b R 5 AMT1 FRIG I s 5 A 8 T 5 A
LS N ﬁﬂﬂ@ﬁ Arabidopsis thaliana P A 6 Uit Eha E AP E, 5 54 AMTI FKE R,
1~ AMT2 KRR . AMT1 ZIEFEE A, AtAMT1.1 F AtAMT1.3 X HIRE ST AR 2 B 25 AW 0 BT ik o3 A
. N 30%, AtAMT1.2. AtAMTL.5 X400 I+ HR 2R = 2% L 2 280 W I /) BT ik 23 W IK T 4eAMT1.1 il
AtAMT1 313 AtAMT1 .4 FEAEKy T Stk 263809, YUK Oryza sativa %55 B A RN E P AMT1 R
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AR 34, Hrp OsAMT1.1 Fl OsAMT1.2 2 = 35 MU EEZ RN T AMT2 R MIGER 32, e8I
v AMT2 GG FE R AtAMT2.1 FEAR SR R Bl PN 3 B2 AR 400 R T AR 3R 0 B A UL, F- A B AR 3]
M b s b R AR U AMT2 BUR Ol & fEAE Y AN R A2 4B AR . ZEA A 2Rk, W
AAMT2.1 FERAERI R IT 45 fn B h A 3R58, FERIAFEW M ST 0y 488 ) K b R0, FERLm I h
AtAMT2.1 5 AtAMT1s Z AR AFAE P RAEH o e, B RAG Populus trichocarpa PIAMT2.1 F EAE M F
i, PAMT2.2 FEMP AR S RGE . BRILZ AN, oK Zea mays™ . Fiii Lycopersicon esculentum™ . BRI
3¢ Brassica napus " SR EAEY SN T AMT 2, HEHATHIE, PFRKZE D FREMN
B AMTI EE W, SHECEM M E H A AMT2 R ZEGR S . Hik, FE AMT2 (4
Yy oRe AEPERLE], T PE Ak A B AR A S IR R AR A R X,

ARG IAEA JrAMT2 33 F kbR A AR}, SR SE O e 1 R G 5% =X (qRT-PCR) M A=
PRSI (Y 7 V5 5508 JrAMT2 FERTERZAR R RRAR N 19 2381850, i — 2D Xk JrAMT2 R T A= 122 3
RESTHT, MAZARAL Rl B S AL AR
1 Ao %

1.1 EYH#

SIS AL B W AR 2248 T I 0 P RS R S A AR T AR A (WT) DL
PR 2019 4F2R75 BUREME JrAMT2 i Fe ik FRAERIRE BY, JLrh JrdMT2 ZEI K9 i T PCMBIA1300 HE 4 3
IRERAK, RPN RIRE &R (kanmycin, Kan), F| AT # Agrobacterium tumefaciens GV3103
PR S A B AT 1Y 35S::JrAMT2::GFP 3o 33k 2 A4 5 Ak 2 A Ak 7 A BUAR A MO AR by, ) 07 S A 12 ok T
# (hygromycin, Hyg). AT T AR L 55 0 B A R IR F JrAMT2 358 3¢ 15 BHPE A4 PR 22 5 /K i A 3R
53, REHWE FRAREE AR . YIRS .

1.2 XWH*E

1.2.1 A1z &5 HiE A  SOPMA(https:/npsa-prabi.ibcp.fr/cgi-bin/npsa_automat.pl?page=npsa_sopma.html)
X i E 28 A0 AT JrAMT2 25 o — 454, 12 FH TMHMM(http://www.cbs.dtu.dk/services/ TMHMM/) 1 28 %k
PERE JrAMT2 B A P47 5 B A5 A0 SR A TS0, 38 3 GSDS(http://gsds.gao-lab.org/) K AF1E L A3 T JrAMT2
PSERTAR

122 AE#REIZHR [ JrAMT2 23 F5K BHPEORIR B AR 1 SRR AR, 2B 3 ARk JraMT2 FHPE
KRR, 4N JrAMT2-1, JrAMT2-2. JrAMT2-3, AR RAARIGIR R S0 bR DL b, 3Rk RE R
25 C, MR 75%~80%, IR Jy 2~15 kix, JEHJE WD 16 h Y68 8 h By, i3 ALK Driver&
Kunivuki&McGranahan (DKW) £7 323

K H 2 B AMEAT BRI R, S HPERIR R & 5 28 4 WARARIE = AL R L35 W VR SE i
o 28 1 PHATRIE S, 5~8 em KEPDEAEZ, BRI TA 10 mg- L7 M5[WE T FRHF (K-IBA) #Y DKW [#]
e, TERIETIEIR 7d, BRMREEN A B2, NERIFERE QG R R IE A
DKW FiFR L L] (R LEL) o 3:2 YRR FREE D, BEN 25 C, MR 75%~80%, JLHEGRIEE N 2~15
kix, JEREAR 16 h YL 8 h MRS, BEFERTEI N 21~28 d, JEWAER, FRIFEPAS RIRE FR AR ARFEAR

Rk AN 8 AROE B O S K ohisk . 2R R, AR BNV I 8 A A L] (R TR L) R
2:1:1 WIRA b, R RS AR AL S 5 245 R Ak A M AR TEIRLEE Sy 25 °C, 1B BEH 75%~80%, Jt:HR5HR
JEh 2~15 kix, JGREIN 16 h OGIR 8 h B AAF N EE IR, RAFALHA [F) bk R I 2 Rk o
123 Ak JrAMT2 KRk S HBHMEARIRE &5 2 4 IRARIE I ARk 35 i A T 4 (0 R
1 (GFP) £l . PCR J RT-qPCR BiiE, 51# 03 1. M FRAEAERRTIUZE It 1) B AU 1.5 em, B35 14 d
JEWMERAAR R A, BARRY S AW EEL . EBEARTZE . A ZEBORH4EH DNA & RNA,
PCR W FEJ¥ . 94 °C WiZEHE 2 ming 98 °C ZEME 10's, 55 °C B KIEEE 30s, 68 C ZEH 2 min, 3324
a5 68 C HEAH 7 min, PCR FN =¥y AT B /080N 1.2% BUIRBESEIC LK . (] The iQ5 Real-Time
PCR Detection System {{ #5417 RT-qPCR, Ml 5& % K& AR bk JrAMT2 WA Rk . OV RITH: 95


https://npsa-prabi.ibcp.fr/cgi-bin/npsa_automat.pl?page=npsa_sopma.html
http://www.cbs.dtu.dk/services/TMHMM/
http://gsds.gao-lab.org/
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°C 10 min; 95 °C 10s, 60 °C 31s, 40 MEH; 95 C £1 5|¥

15s; 60 °C 1 min; 95 °C30s; 60 °C 155, jijf 2724 Table 1 Primers
7P R P, 514 JFAI(5—3) i
HURZ Wk 5 A 7 R ARk rAMTR 33 32 5k Bk & 4L 8% Actin-F GCCGAACGGGAAATTGTC E
BIROME, 25 Nk, HRADD . SERRVIRS ) ASpH] AR AGAGATGGCTGGAAGAGG P2
B T A2 6 5 (U85 (Carl Zeiss Stereo D13covery QJrAMT2-F AGCAAATGGGGTTCCAGGTT ics
V12, Axio Cam MRc system) 7& B 37 F1 1% 6 (488 nm) QJrAMT2R  TGTCTCCCGCAGATAGAAGGTA /IE
B S R ZEN lite 1A% 1 e S B2 GFP-F ATGGTGAGCAAGGGCGAGGA Y5
124 AKAH, BESRAHERMNE 43 5HEH arrR TTACTTGTACAGCTCGTCCA B
JrAMT2-F CATGAATACCACACCGGCCTA %5

ARRES — BRI AR ALY 3 Ak JrAMT2 3
FIARRARE T, IR MI FBYH 1.5 om 2B, &
2~4 A, B3R 14d, BRI SAEYEESE, MR e AT AL, S EU SR ] 1A% Bk T A= A
K JrAMT2 i F kR F 2 20 AL YIME, AR R RSt AR R AR 00 20, 40 d 9k
[T El 15 SN 8 N3

AR BUE KRS — BB A= B 5 3 ANk JrAMT2 i Ik bR R AR, K5 14d, RA2 4
AR AEARAE R, AR S b L3553 S R340 2 AR50, TE VAR, 43 D R A K
TR EE R, T 105 °C R, 80 CHtTEfaar, FRETHE. AR EHEARA BRA R Y
MY R (ZATD-1-G) FAEPIAE A (ZXTD-1-G) 7 Sl o b 13870 B b 50 4588 245 ORI A U5
AL, BARRY S M EYER .
125 MHARPTEAIE . TEERET M AT G T RN T SERE KRS - B0 R RS
3R JrAMT2 3 Fe Rk R ARGt , B[ RS 2 W m b E . K%t i BT 0.35 mol- L S fkah b
PSR 2 20K, U T a5 otes WAise g, SRS s> S s A i R AL, OB At it b iy
SRk, [ image J BT M AR A S HR)Z AR AR LR . BMRRY S MY ER

S FE TN R BB ) 5 4 25 T B 40 8. 0 MR 0.1 g AZAKE 2 B8 5 3 ANk JrAMT2 33k 363k bk B 20 8%
BB, B, BT 15 mL B.08 T, A 10 mL RS2 80% NERIA W, T 5 il SR G Ak
2, HEENMEHRGAEH, L1 80% N ERE X IE, E 663 F1 646 nm AbMAE, B MHERYY
SAEYFEE . we[(wH8wy) X Vx(mpw>1 000)'], PFEE2R a Jli /081 (w,) =20.3xD(646), M4EE b ik
SH(Cp)=8.04xD(663), Hrh: w WA E TR (mge g ),V WHRBUR AR (mL), mpy N0 G
Jit (g), D(646) Fl D(663) 737l K 646 il 663 nm Ak FIE B

I 25 2 56 6 I %2 {f | M-PEA(multi-function plant efficiency analyser) £ 31 GE i 9 510CF 43 B4 (R [
Hansatech 2\ )) W o U RARE — BRI A 85 3 AN EHE JrAMT2 i Rk bk R IR E o L T
553 AR FE 30 min, 7E UK MG (5 000 pmol- m 2 s R HEAT PR M4 R UOLE S 80 Sl £k
(OJIP Hh4k) Ay A2l . 2 B8 SCHANSKE 2507 [ 5 e ATt 4R 2R 96175 T 81 1124 250 (JTP-test).
1.2.6  #AEHH  FIH SPSS 26 FAFHEFT LA 2 5 225047 (one-way ANOVA) FIZ HE Lig (BH ), B3
PEIKF-4 0.05, i F§ GraphPad Prism 7.0 #4424

2 ERG50H

2.1 #%#k JrAMT2 EREWEBFST

Btk JrAMT2 FEH 2K N 1464 bp, RIBHEF R ATG, KIEFHF R TGA. Ll EEEZREY
FARAF Bl (NCBI) 7R 91 LT 7« i 38 A 05 5 it (1) 2 36 12 )7 9] J& T Ammonium Transporter
Family, Zifi% 487 Dz (& 1), HE> TN 52458 kD, 5§20 Chu33H3715N6010646823, & A
7418 NET, BRSSO 7.1, AREETRECN 35.61, JRIETEECN 101.56, F/KIMEFEHME N 0472, %
BUEA TS 20 Fhd WESEIR . SRR EuR S, K8 11.7%, RS HER 11.1%, NA
M2 10.9%, %2418 8.6%, It 2d MR it 73 BUm A, U0 1.0%. JrAMT2 & Hh 430 & A 29 APt 2
FR5E 3 (Asp+Glu) Fll 29 P HEPEZ LR GRS (Arg+Lys) (£ 2).
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>Jr04 01370_pl

1 ATGAACACTA CGGTGGCCTA TGGAGCTGTA AGCCCAGCCG TCCCACCATG GCTGAACAAG
61 MNTTVAYGAV SPAVPPWLNK GDNAWQMTAS TLVGIQSMPG LVILYASIVK KKWAVNSAFM
121 ALYAFAAVLI CWVLVCYRMA FGDQLLPFWG KGAPALGQKF LVNRAKIPES NHTRDGTYET
181 IEPFYPMATL VYFQFTFAAI TMILLAGSVL GRMNIKAWMA FVPLWLVFSY TVGAFSLWGG
241 GFLYHWGVID YSGGYVIHLS SGIAGFTAAY WVGPRLKSDK ERFPPNNVLL MLAGAGLLWM
301 GWSGFNGGAP YAANIDASIA VLNTNICAAT SLLVWTSLDV VFFGKPSVIG AVQGMMTGLV
361 CITPGAGLVQ SWAAIVMGML SGSIPWVSMM VLHKKSTLLQ KVDDTLGVFH THAVAGLLGG
421 LLTGLFAEPE LCALILPLSN TRGAFYGGSG GKQFFKQLVA AMFVAGWNLY STTLILLGIR
481 LFIPLRMPDE DLAIGDDAVH GEEAYALWGD GEKYDPTKHG WNTSMYAQDI TVPSPYVADA
541 RGVTINL*

B 1 JrAMT2 2 B R LR 53]

Figure 1 Amino acid sequence of JrAMT2 gene

K2 JrAMT2 EESERAK

Table 2 Composition of JrAMT2 amino acids

AR oA i t/% IR B/ A4 i He/% IR e i te/%
R 53 10.90 AR 9 1.80 AR 27 5.50
FE =R 11 2.30 AR 25 5.10 R 18 3.70
RAFME 16 3.30 SERIR 57 11.70 PR = R 17 3.50
RAHEM 15 3.10 R 18 3.70 AR 42 8.60
R 5 1.00 2R 18 3.70 ML 98 S 0 0.00
B A 11 2.30 HKNER 24 4.90 P22 e i 0 0.00
HEm 14 2.90 il Z AR 24 4.90
HaEmR 54 11.10 225 R 29 6.00

XAk ITAMT2 & SR X A B 25 R80T . B E N e fsh, Cumfifelim, oA 11415
FECRR T, 5 B MEUE X B 43 AL T 24~46. 59~81, 129~151, 158~180, 195~214, 227~244, 254~276,
288~310, 314~333. 346~368 F1398~420, #El JIAMT2 J& TS, FH7E N Sfrqe (5 5k (&l 2A).

Xf JTAMT2 25 [ 45 M g W45 5 Bos . rAMT2 RS b A 4 kg%, Hid o- 8EH
201 NEEERR, N H 43.12%; MEMREEAT 93 AR, (5L 19.10%; B- Fi A 30 AR, i
6.16%; JCHNZEMA 154 MEIERR, (5 H 31.62%. JrAMT2 ¥i5s 5 2 o BRE AT JC R 4 i 41
i (Kl 2B).

XF JrAMT2 e R 25 ¥ B 0 BT 7R« JrAMT2 £ 4 A8 7, 34N & FA M. S8 IF
AAMT2 FEHR M, I REEW L T 1IN T IANE T, SR Carva cathayensis
CeAMT2 FERP | #4: J2 Bk Quercus suber QsAMT2 FERPVAR L, A8 F A& FHEEAE, RIS
(1 20).

2.2 #bk JrAMT2 3T RIE KPR MR

FE N TIAE B 35S::JrAMT2::GFP 1) 5 3¢ 35 2 (R Il o R AP T A SR AL IR IR IS, X TR — ot &
JrAMT2 R 28 i 7K 0 % 3R 45 0 P AR R RR AT BHPE S8 52 o R PCR BER, DAk JrAMT2 3 33k M bk
3AKRR (JrAMT2-1, JrAMT2-2 F1 JrAMT2-3) DNA JfH , #E477ME GEP £ [A (729 bp) 1) PCR KiiE ,
K B A /NG SRy 750 bp R ELTK S5, 5 GFP 3E [ K/NF & (K 3A); #E47 H B IE A JraMT2 fin 71 15
GFP [ 4K (2193 bp) /Y PCR 531E, K:UFIF/NA 2000 bp MUK AR, 5 HIUIEE K/NFS (B 3B);
PIAZAE JrAMT2 33 3R K 3 MR R I cDNA SR, Il SEAT 22 B PCR £ AR X JrAMT2 R ik it
ki, S5 RN Bk JrAMT2 33 F KRR 3 DR R JrAMT2 JE KR X 3855 7 43 1) O 7 A U 10.58
12.80 1 14.94 f%, 8.3 L (& 3C), RABHBE JrAMT2 i FihFEAR T JrAMT2 FERFaE £k .

X ARAT A oF FRIKAR R IEAT GFP 2 G PHMESE 2, 40l Ak ik 3238 S 7 AR B LN # (1] 4A) (/N |
25 RE T IOCR BB T AR KN 488 nm G A T . AR BN WRBHBEN/NT . 2
REHE IS Ex 070, HrPREFATOCESE (B 4B1~6), FFABIRHBEAE R/ 250 iRTEDE
RSSO K (K 4B7~12), Uil ITAMT2 & AFERCZEANR B . AdE—E 058 JrAMT2 FER 7
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C ﬁﬁéﬂ&//\
M T rabidopsis thaliana AthAMT2
ik Carya cathayenszs CeAMT2
?/ k Juglans regia JrAMT2
7J(7Fﬁ Oryza sativa OSAM 752
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Tk 3L K /kb
GiTgIX we AEEIER — ST e SPET

A JrAMT2 ‘EARIEIEX ;. B BA 0. WM. o-lB)iE; 206, gk, 6. p-4hs;
W, NG . C. JrAMT2 TN .

B2 M JrAMT2 3B A 915 83 5

Figure 2 Bioinformatics analysis of JrAMT2 gene in J. regia

c 20 a
b
B L
i 15 c
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PR&

A. BHEAERRSNE GFP LA ) PCR 45, B. H HIZERE JrAMT2 AR GFP 2 HF 4K 1) PCR #5545 . C. JrAMT2 FER AN Rk & .
M. FpiC¥) (marker); 1. BFA RIS IR, 2~4. 3 MEBE JrAMT2 ¥k £ . AFRVNG FRER R RN R 82 53 52 (P<0.05).

K 3 PCR #= RT-qPCR 4z BRI ¥ 69 JrAMT2 35 B 69 4
Figure 3 Detection of JrAMT2 gene in J. regia tissue culture seedlings by PCR and qRT-PCR

ERRL T TP Ak, Wil ek ik R R EF AR BRI B 0 A R BEEA TR YD, IR T ADI S T GFP % )6H6:
W, 2R RIR: Bk JrAMT2 i Fih AR ZE B Ul S S I 0 50k EEP?QEH’%E LS AL
S5, B AR R bR L B D) T JCSR (0 BE THDE (K] 4B1~12); Bk JrAMT2 b Fe 5 MM BV i rp 2 344 5
Mgk e, HTE4EE AL h ot A 57, B A4 R R AR B A\ V) T e 4 169 % (&1 4C1~8)., KB
JrAMT2 JEHTERZBR ) d AR P ] R 3Rk, o IsAMT2 8 I EAR FIZE RS IR ZUP LR
23 &k JraAMT2 EEHEFINEE S

231 BB JrAMT2 ik kA A K E R 5 N TR JrAMT2 FE A=Y Dhae, %
34N JrAMTR 33 Fk MRk 5 B A R BRI R A 37 14 do 45 R R S AERAMIEL, bk rAMT2 i3 F 54
PRI A IE R, MR BB, 358 83K (P<<0.05, 8 5A). 34> JrAMT2 i ik bk R bk 2 91 K
3.87, 4.23 fl4.12cm, FHEHSMHH 0.33, 0.35 F10.34 cm, BAE R MRbERE N 3.30 cm, TN 0.28 cm,
SRR, 34 JrAMT2 i Fih bR R R 03I T 17.0% . 28.0% 1 29.0% (& 5B), 7 A4 43 34
T 19.0%. 25.0% F124.0% (F 5C), %5 FRTIR, JrAMT2 it 28Rk k4t 69 A KA B 3 3R m ]
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Figure 4 Stable expression of ammonium nitrogen transfer protein gene JrAMT?2 in J. regia
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Figure 6 Character analysis of J. regia JrAMT2 overexpression positive greenhouse seedlings
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Figure 7 Character analysis of the regenerated plants with expression of JrAMT2 in J. regia
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Figure 8 Analysis of chloroplast and chlorophyll content in J. regia with JrdMT2 overexpression
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Figure 9 Effect of ammonium nitrogen transporter JrAMT2 gene on chlorophyll fluorescence of J. regia
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