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B B KOZEFSEIILT, ME EFIH R > =aF 7 I 2iNsE, Bih~SSHTaIenTEse
2z 65, =aF 7+ 13 methionineadenosyl transferase (MAT) & nicotianamine synthase (NAS) (2L~ CAERIND, F
T, MAT [ZEoTAF A =28 ATP b S-7F /3 VAT 4 =2 (SAM) M ERK S LD, DUV T NAS [2X-T SAM 285
=aF TP ERSND, EZT, HAKTOMAN AL FTHEESETZRED MAT IEHEDHRIZOWTHREL
Too RIGIE, WRHE RIS T MU AERIC TR E %, ZBKL DY 0.5~10.0%HE 17 R A (NaCl) KR ~DIRIE, K
H1V, FIRIEAMVIKL, FHERT L, $13EE, /TR THEL, 77, BFERTIL, REKEILITRED T A
PP LT, 2Dk, Al 1w 0BET, Boi BiEE Y0 7 VIR - MR IR E LT, SAM-=aF 7 I - AF A
= OHEIE, 4000 Q TRAP LC/MS/IMS 27 L% Wy, HITELTZ, MAT ORIEE, MEEFRIEEZ ATP-AT A=K
\ZHRINL, 37°C, 10-120 %3 SO S® 72, BUGME IR, FR1F LT ATP E2HIELZ, 1U © MAT &, 1 43RC SAM
AR SOS LTZ ATP O mM &L72,

KEIVL, ZZHKITT, DRBEHERELZ, LinL, NaCl kT, $h2EREKRo7, 10%LL ETIEFFEL e o7z,
FREIKFEF RGP O=aF7FI 8% 5.9(mg/100 g) T, 5%NaCl KIFE THESET-HDTIE 42.9(mg/100 g) &F
REET, NaCl ARV RIZE > T=aF 7 v EESNL LB 2 biviz, HiiERIKE ATP & L- AT A= 2 EHSETL
ZA, ATP EAT A= A3 E S, SAMITAEFESI, BN T=aF 7 I PERSI, BIEFORGIZE W TMAT
&ML, 5%NaCl KA CTHEFESE b0 E<, #a B e EbITHA Uiz, F72, MAT IEMEA ®V 5%NaCl 54T,
AFF = AT LT, 3 % bR Y 2K T 3 A M FH ST DX, MAT IEMEMES, AF A=A m ME 23
bolo, MATIEMERE, FEERDAT A =08 ATP, ELIZARM O SAMIZELR 2100 Tlded, SAM DDA T
=aF TV EICHE S TAIENRBEZ NI,

1. iR EW

KEI, BERIATERIREE S HREMD E
ZERHBILTND D, SHIZIFERHUGESC AV 7 TR
D AN RGN e 7n & O RS RE OO 2 b )
Bah, TNLEEEROBELITHh TS 2,

IO REZE DY 3R FRBRICB W TWE
KRR DB RO EE, DIRFERE TR (LS4, EPESHL
Dk 2 TRRESR DN B S AR T2 RIS KR EREDE
T FREO AR RSB NP THY, AN-RREEL
THBEME AR T HZENHBLN TS, D K

G TRLIRE T CRIESEDHILICLY, GABA OFER
BN TR FBLEETD 6~14 fFTENLIZ SIS LT
W5, EBIZ, GABA FEODZVRELRLZ{RIE (5°C)
20, BEER 2SR TR T 5281280, EDIR T2
STENRTEDZELHEL TS, Fie, RS YT KEHE
FAIEAN AE 5.2 1225, Y ORSREMEYE D4
FEMMEESI, FHEP D GABA XTIV, TI=0 D8
HENEINUIZEWE LT,

&N 1L, ZRETHEALT N Y ML BIRBIEARN A
S FCRESEDHIET, KA TNOBERET R



HERERT TR (RVE— VERE) BNEINT528%
W UTz, £z, ACE BHEIEMECUERES V2 R D I
JREE B Lo TARRS VD y 72/ BEEE (GABA) 230
L, Zo VB R R BE E I 52 &b AL
7o B\, M FNOBERITEEELL, =aF 73
MFEHFRTEY 17-34% L0 B¥EINT 5282 onclLiz,
DINTEIEAN AT, et E Z S B E T 5280
ARECTHDHI LRI SN,

=aF T I LB LR RBE RO T E D —DT
T AFAET DME ThHD O, Fiz, BLIZBWT, &
XL —MERZRTZEIZED, ME EFICEE 357
VATV BB R O EEE A R TWE THD 7,
Z DA RKIZIZ, nicotianamine synthase (NAS; EC.2.5.1.43)
Lo TS-TT /N AF A= (SAM) Z#HE L TAES
SiLd ¥, £72, SAM I methionineadenosyl transferase
(MAT; EC 2.5.1.6)IC& > TAF A =& ATP [ZL> TS
BEND 9, Lo T, BEKRED2HODRERIEEE =4
—FHIET, =aF TN EREATOREE RN
EEDHIENTEDHEE ZLND,

AHFFETIE, AR 2L TIHEF TREZ{TIZET,
ERBLTHEEZONH=aF T I OERIZET 58
FHIZOWTHLMNIIL, =aF T mAEEZ %
THIEEEHMET D, FDEHIT, TT REEFHEAKTFO
BAR AL FCRIESE, SAM L=aF T &I
DWTIHFRTL T2, SHICEKERIFD—>THL MAT O
P EERTEEDEEICOWTREIL, =277 U5
SHBEMEEE BT,

2. ARAE
2.1 #EEM

FEEFERT S (R 29 FE#E) 2 Ve,
2.2 HFEAHEK

REFTORIEITEN DI, Fig. 1 IRT ik
2otz T2, #R 1T (100 g) % 25°C T 30 47,
1.0%IR LR SR e T N D AR CRE LTz, £ D%, KTk
L, KL 0.5%~10.0%HE(tF R LKEHE (300 mL)
(S IFRRIEL =, D%, 16 iEI/KUIVL, HEH LT
R BERIEIC 24 BEREIRIE L TN DEFE R
L7z, B %O ORE R TR LTz (Fig. 1),
2.3 HFEDOHEDAIE

HIESHT-KEEATIELIZ 10RO, MELY)
HORSZ IXAII>THIELE,
2.4 YUTVER- HERHEAOREAE
FEFESHT- KT T 10 g ZFEFEL, ZZ87K 30 ml 20
2 THREV T AP — (SMT #) TS5 3 HFET T A LT,
Z D%, JEAK(ADVANTEC 1) & Wi &1 T\, 2
KT 100 ml IZERLIZ, IHIT, =057 (13,000xg,
10 73D L, bt BiEE 7 AR E LT,
2.5 SAM BLUAFF=Y, ZaF7FIVDAIE
SAM BLURAT A=, =aF 7 oflEZLn Y
A LT, 2L EL T SAM (Sigma-Aldrich) BX O
AFF =2 (B E7ANV LTI, =aF 7 I
(Toronto Research Chemicals Inc) %AV Nz, ERikiAs
u<h7 7713 Aglient 1200series (7L heT 7 /ay—
R EAL) , E & HrEHE 4000 Q TRAP LC/MS/MS
System (AB SCIEX #t) % v 7=, & 4/4% Table 1 (Z
~LTE,
2. 6 Methionineadenosy! transferase (MAT) @;I5E
100 mM U B D LEE R (pHT.0) 12, RS 7
50 mM ATP- 20 mM methionine ¥Z (300 uL) (2, 200
uL OHEESF R ZTRINL, 37°C, 10-120 4RSS ET-, K
JSH%, 100 pL @ 1M HCI 23RN0, 30 sy L7z, %
D%, 100 uL @ IM NaOH [Z CH I, FR1FLT- ATP &
Z W ELT=, ATP |L ATP Colorimetric/Fluorometric Assay
Kit(Catalog # K354-100, Bio Vision Inc.) {Z&~>CHIEL
Zo 1U O MAT {&PEIE, 1 50 S-7 7 /v VAT A=
(SAM) AERRFEIZ RS LTZ ATP O mM EL7Z,

XE (100g)
L €1.0%REBIEFREET M) LA RKR(200mL)
B (30min)

N2

KBk (x3)

d& KHBLVFH0.5% ~10.09%NaCl (300mL)
N2

2 (25°C. 8hr)

N
HEK & T7—L Ak (25°C. 16hr)
1IBEYTIL <<y
4 €< IKEHBLNF0.5% ~10.0%NaCl (300mL)
2BEHYUTIL <<y
2 (25°C. 24hr)
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N
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Table 1 LC-MS/MSil| & &4

Sun Fire C18 3.5um

(4.6x150mm )

AZ0.01% (v/v) Acetic acid

B: 150mM Ammonium acetate
- D.W. /Acetonitrile (30:70)

0-25 min B: 0-100%

Column

Mobile phase

Gradient 25-40 min B: 100%
40-45 min B: 0%

Flow rate 0.2 mL/min

Column temp. 30°C

Injection volume 5 nl

ESI (+)
MRM (MS/MS)

Tonization mode
Acquisition mode
Cutain Gas (CUR) 20
Collision Gas (CAD) 8
IonSpray Voltage (IS) 5500
Temperature (TEM) 500
Ion Source Gasl (GS1) 80
Ion Source Gas2 (GS2) 40

3. AEHER
3.1 RFHOHFOHEE

KEDFHEIFEEITWIFEORESEZRE L (Fig. 2)., <
DFER, IS THIEIED -T2 DI, 0% LT
R 2 (FRBE A \CRIESE 7260, 1 H B TiE 1.3 em,
2HHTIX2.1cm, 3 H HTIZ2.22cm CTHo72, DUV T,
1%L N ACEHES 2000, 1 H BTl 0.8 cm,
2HHEHTIE12cem, 3 HHTIZ 14 em ThoTz, F72, 3%
WAL NI MTIRIESE -0, 1 HEHTIZ 0.5 em, 2
~3 HHTIX0.7cm THoT2, 5%HEALTRIT ATIRIES
F72HOTIE1 HEBETIE05em, 2~3 HH TiX0.6 cm T
otz 10%TIE, 3 HHET, 04 cm Th-oTz, £, 10%
PLEOWALT NIY AR EE T, FFICLDFEOMEN
BOLND ST, o T, 10%LL T OHEKT, 3 3 H
HT, BERAEFETHEZE R DI,

ZIUE, NS 193 | A (72 Bif) T eTr 7 —B 4
PEN I KIZIe DD EEL—FK LT, 7 a7 7 —EDifif
IRV, BB EREREDHEEN, HEIMEELZE
Ezoiic, Flo, =aF 7ok kERD BHEIT, 3
% 3 AlieoloT, H{b T NID AR D R DRI
AW, 3 AfFEFES RGN C=aFT
FIVAEMRBEIZOWTRE LT, =2 F 7 I OAR R
I, Fig. 3 \TRLTZ,
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Fig.3 #FKEhO=—aF7+ 38

KEKTEFT - DFEOHREIZRVHD ThHo2D, =
aFT7FIVEIT 5.9(mg/100 g) Tholz, F2 1% Tl
34.3 (mg/100 g), 3% ClE 42.1(mg/100 g), 3% Tl 42.9
(mg/100 g) TH-7=, £7=, 10%TiE 9.1 (mg/100 g) THY,
10%LL F O T N LK TORIEIZL>T=aF T
IUPBEFEINDEB A LN, ZhUI=aTF T IV AERE
(b DEESE MAT & NAS OliEEE N EES -2 L
NEZBNT, &bIC, 7uT 77—V OAEFEICL > TRy
B NTBIENOAT A = pNEBEL, R =2
FTFIIVPEESNEB DI,

3. 2 Methionineadenosy! transferase (MAT) @ ;BI5E
AFF=rpb=aF TV OERKICIE 2 DOEEEN
F1ET %, —2lE methionineadenosyl transferase (MAT)
DIERITHY,
(D ATP + L-methionine
2 phosphate + S-adenosyl-L-methionine (1)
F72, H9—-2IZ, nicotianamine synthase (NAS) T, S-
TTIVNAT A= 2 B ETHEHTH D,



@ S-adenosyl-L-methionine
2S-methyl-5'-thioadenosine + nicotianamine  (2)

HEERRE ATP, =aF 7 IV E{EHIE -, 2O
WIS LT ATP OV &% Fig. 4 ITRLTZ,

BOS 5 73 TiE 3.0 mM, SO 10 53Tl 3.6 mM, 20 43
TIE3.8mM THY, 10 /3 FTRIKITKIGL, Z D% Kt

B IXID LTz, SHIZROG 60 43Tl 4.49 mM, ik
120 43 ClL 4.8 mM &72o7, Ko T, BUSHEEDNEV Y 10
’\MTT{EUEﬁ“é EMEL TWDEEZ Z BT,

2, IR ICLDAT A=, ST T VN AT A
=, :Z%Tﬂ“iy@ﬁﬁﬁblob\fi‘ﬁ?ﬂ‘bf:o it e
Fig. 5 {TRLT=,

FOSHRHFDOAFF =0 OFAEIREIL 4 mM THY, B
AmfEE— LT, }imﬁiiﬁﬁtf%ﬁ:‘/ziﬁ%iﬁmf
WAL, AFA=1%, (D)RUTKY, S-TFT /v AF
F = NEWEND, S-TT JUNATA=U0F, 10 5T,
BAKERD 4 mM ThHhoTn, TNLARIL, BHEEARLLT T
HoT, o T, ATF =0 EBIHEEL, S-TT /AT A
ZUANEEEINTZEZ 2O, SDIL, =aF Ty
(% 10 23 LAREIZHEINL, 10 43 Cid 1.0 mM, 60 43Tl 3.3
mM, 180 53 TIE, 4.0 mM &72o7-, ZAUTED 2 FEDOEESE
AFH =& ATP D S-TF I NATF A= BRI T2
MAT 2 BUGPEIZE 77,
—J7, NAS OEERFOSFERIZ, MAT &5 E 6~18 fi
DIFHZETHTENHALINELR ST, NAS 1, BEERS
MIFNEEZ BT,

ZDXIRTEND, FEELT S-TT /AT A=
BlZEHo T, =aF 7 OAFENETe O TIERVDNE
EZ D Iz, T, RO MAT IHHEIC OV TRFTL
7LC 12)O

— RIS, =aF T UL, DX RO TR
BHLMESh, A XB OB ORNL3WMSINDET 7
Tu7x7 (EHEBIEAD THY, # ) A4 %L —
NMER T 5281285 T, HENLOEORINCHENIC
B LTWBESNAZENSND B, 2Dz, 2k
DR DJFAELL T, FFRHTMRINDNIRICEFE T
LHWbid, LinL, AFETRELIZRZIZRBW T,
RFLHICHAFTEL , BB OIRFLEICAFTEL T2, Lo C, Hil
MFIC LDV EE B 6ND, S RITSHICKRFTT5
WEIRE 2 BT,

HOHE TS 585 26N,

3. 3 HIFdhd MAT &k
FEEEH O MAT OEER TGP OV THRFIL 7 (Fig. 6) .
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FEIERFITRIES T L N Y 2ZOKER O EE, 1~
5%&E LT, 1%L R KA CRIESE L OO
MAT (%, 1 H HTI%2.7 Ulg Thoto, 72, 2 H AT
4.5 U/g, 3H HTIE6.0 Ug ThH-oTz, WIZ, 3% TR
U LKA CRFESET-HDD MAT 1%, 1 HHETIE 3.5
Ulg Th-o7z, £1-,2 HETIL 54 Ulg, 3 HHETIE 6.0
Ulg ThoTz, 2O I 1~3%H LT NID 2KEFIR T
T F ORI IS T MAT IEER F Eo72, F2, 5%
{EF NI LK CHRESET-HLODOMAT X, 1 HE T
1%14.7 Ulg Tdh-o7=, £7=, 2 HH TIX157U/g, 3 HAT
1% 124 U/lg Th-oTz, FEH1%, 1~2 H H T MAT {HMER
KR ThHo7o, —77, 3 HETIHEERHD L, 20
DOBEREL TG OWA BB 25T, KE.ODMAT I3,
FEEEREAL, Fig. 5 (IR TIOCRISEEDEN, £2
T, REHPTHRERICEROGSDETLEE 2 DI, Y
W72 HE T, HITTHEEZDND, £ T, Thb
DIEE L DWEHEO AT A = BHEPIE LT, fER% Fig.
7RI,

Z Ok B WEEED AF A =i 123 mg/100 g Th-o
720 1%HALT N ZOKIEIR CHRFSE LD DODATF A =
VEIE, 1 HH T 21.3(mg/100 g) Tdh-o7z, 2 H BTl
70 (mg/100 g), 3 H H Tl 111.5(mg/100 g) ThH-o7=, £
72, 3%BEALT N LIRS TR FSETbDODATF A =
vENE, 1 H E T 70.6 (mg/100 g) THh-o72, 2 H H Tl
47.1(mg/100 g), 3 H H Tl 322.1 (mg/100 g) TH-7z,
3% LT N LKA T, 3 BRI FEISE T2 DD AT
F=%, mWMEA D BT,

ZHET, BNL 10X, BIHE-oTTRT T —ENE
PESI, RELF DRI v S VBEITA RS, WERET
RN MG LTz, Fiz, FHIEROT T T —EIZ
DVWTHRFET LT LA, AR THRIFESHLLY, £ (O
{EFRID L) IRIR CTHRESETZLONELRD, AR
FROWEHE T I FRN N D LT,

L2AL, AREFHIBWT, AT A= 1300325%
PEEBEIMUIR NSRS BT, 3% LT R AIRIR C
FHESETZHOTIE, MAT OIEMEMEW DI, IRFL~
BHELT2EE 2 DIz, 5% TN D DK E R T
FEHFSETb DL, MAT {EVED SN ZDICAT A =73
HE I, BHFRE BB W AT A= b Lize
B Z2 N, £, FIFERFO ACE FREIEMZMRFTLT2&2

350 -
300 +
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200 +
150 1
100 1
50 1

Methionine(mg/100g)
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-0-1% NaCl -0~-3 % NaCl -5 % NaCl

Fig.7 #FPDAFF = 20ORE

% 2~3 A ATLEATBAB AL (T =R,
INBIE, &N Y ORELFEMBIASHY, =aF 7 FIE
B &> T ACE FRFEIEMA LA LIzEE 2 b0,

PLEDINT, FEFRFOBERICIREEMEME Tho=
AFTFIVB EFTLIENWLNEIR T, FrICEESR
FOSTIIEESE DOWERED AT A4 = LR THDHMAT 7V H
HTHY, NAMS DIEETHD S- 7T /S NAF A= 1
JEN=aF T I RICBR T LB AL,

4. % &;®

=aFT7FIUNE, E BRI D ME THHZ
ERFBN TV, ZhiE, =aF 7 U m/E EFiC
BbDEERT AT v B HEESE (ACE) BRETE &
RTEWVDNATZD THD,

B0 ACE FETRMEIZOWT, 8K WIZ KT A5
OZRME, B, B3, BIOERITBWCACE BLER
S c s L, 7o, BHES DI, EiEm o
ACE (Zx13% ICs fll =2 F 7 LMHBERH L%
RU, TOREOHEY F=aF 7 I OFE R, ==
FTFUAZRD ICso fEE—FL T bHBE LTz, &5
(2, B 41 S O=aF TG BN %<, ACE i
FNEMEZ R UL LT, RAVE LR T2 T xR
THE, RAGOHN=aF T aL4lE&HLTWD
2B, ZHUI=aF T F I IKIEMETHY, Kl
KORLrbT 5D TN LTREICBNTIE, =aF 773
VERPRERDTHEME L P LoL, AREHT,
FIE#IZ, ACE FHETEMEITEL/ARD, =aF 7 h3H
L, 812 3~5%Eb T NID AFRIE TR ST T2 ON),
=aFTFIURRRERRoT, TS, BRFICHESTH

»

ui



FEERD, =aF T BAFELEER L,

Bt 1O, K0 HEER L 7= ACE [HEWE T L
XFARBOFIREYE ChHH=aF T ThiHEMEL
Too =aF TV OAEFERT TR, =aFT7HIvnb
LX RRA~ERENDBER IOV TOMBH LB LB 2R
iz,

=aF T IVAEFEIR, ATA=UINSS-T T IV IVAT
F= AT, B END, ZRET, &N QISR
a7 T —BEENEEIIL, 2RV RO IERE T TR &
OT BN %, ARVE— LR ENEINTAEMEL
Teo BT, AT A= BEMFEIERLRGTT oL, BEE
TEHENE WS DIIATF A= BMETL, BHEICL>TE
BB INDLEEZLN, =aF T I OAERIZE, 1R
i EIROWEHEAT A =L ZA IS N DL BN H LB 22X
iz,

FHERGOTIRIL, TATXBARAL, 7L
AIVEEDOBEIMMABE ChHEMESNTND 17, Fiz,
FRITLANRAZ -2, KEDORFISHELIA, 71l
V, TI=rOE EPHINT DAL TWD Y, HEIIS
X7 AR 100 g/L £TIX, GABA OARLEITIRN

LTe WA iR EE AL TN 28 E LTz, LasL,

AFF = 72 BT OWTTIE 2, A% ITHRFTO %
HHLEZ BN, BT, KEDORIEROFT R LAAR
AU, BERAEFEOWELHY, KT GABA AR
DEEFIG VDT A2 X0, SRS 9, Ak
FTH, TR AR AL > T=aF 7 IR0t 04
F ISR CTHDHMAT 28 EFHL, TR LA A XD 8%
BREz 6Tz,

—RHTREIE, AR ZIZ RN D Ca A A i
FEMEEY, GAD T/EEFHID C-Hbwih iy DA VEY
2 BB AL (CaMBD) (2 /LS 7 N T VE Y 2 3
FEETHIET GABA AN FHEIND EHEIND,
=aF T FIPEE ERI, GABA ERIBEC, FL—ME
RIZEY, &RAA L OREELIMGI T2 N oL B L
SHTce IS T LR E DIRTVEINL, BHLEIEE)
ARAEAL, &) e & o A TE BB IE T Bh D 7o o 1 EE e
KA D1 DO ThDH, —HANCKTICE ENLHFL—h
WEThH=aF T I IRT 4T U, TOMOFL —h
NOBANIEINL, ZDEJEAF L LIRFEELTIRT
IVOERNEINEZ LTSS 29, LoT, FEEKETHO

XL —MEHZ2 ME— LT 528 T, AT T LAEDIA
KA, B EDIED 7R BRIRY ALY &k T L
EZz b,

—aF T FIAREA A ATK L TR —MERE R T,
—7J7, NAS OBERIGOIE THD S-7F /LI AF A
=0, FU—MERZET 20 ZEN b8 A DFL—
MERZFRIRLIz=aF 7 0 ORI ARG TE5
LEZLN, SBBETOTETHD,

5. 54 DRE

AWFFECIE, 2 DOEESE, MAT & NAS OFEE2ME
BETHOMITDHIENTE ol UL, KEDOFFE
RFD 2 DORER D IS E DD FeET — 2% 1%
HZEWTE, KIS, MAT ORISEERAZHLICT S
ZENTE, —J7, NAS OREFRIEMEA LN TERD
Sl ZZT, Atk =aF T OFL— M ERIHALE
FrAF L —T RNV U EED RN L DR TG M E %
BT, BEERE R0Z DR A 2 B SN2
LY ETHD, IHIT, TNHDOREFHEC KT H Y% F) H
L, "AANVT 0L — 2L b=aF 7 IV AEEERFL
TV TPETHD,
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Summary

Nicotianamine, an anti-hypertensive substance that decreases in soybeans during germination, can be
developed from soybean seedlings for new healthy functional foods for people with high-blood pressure.
Nicotianamine is produced by two enzymes as methionineadenosyl transferase (MAT) and nicotianamine synthase
(NAS). First, S-adenosyl methionine (SAM) is produced from methionine and ATP by MAT. Subsequently,
NAS produces nicotianamine from SAM. This study was conducted to examine nicotianamine and enzyme
characteristics for production of new healthy functional foods containing nicotianamine. Soybeans were
seedlings using deionized water or sodium chloride solutions. SAM, nicotianamine, and methionine were
assayed using an LC/MS/MS system. Decreasing amounts of ATP were assayed for MAT activity at 37°C.
Long sprouts were grown from soybeans that had been germinated using deionized water. However, sprouts
grown from soybeans germinated using high concentrations of sodium chloride solution were short. Soybeans
were not grown using 10% sodium chloride solution. Nicotianamine was present in large quantities in soybeans
germinated in 5% sodium chloride solution. Results suggest that the soybeans produced nicotianamine under salt
stress conditions.  Crude enzyme extraction was done from germinated soybeans reacted in ATP and methionine
solution. The enzyme produced SAM quickly. Nicotianamine was produced slowly by the enzyme extract.
MAT germinated in 5% sodium chloride solution was the highest among germinating bean conditions.
Furthermore, it contained low levels of methionine. Methionine in beans germinated in 5% sodium chloride
solution was apparently converted by MAT. Results suggest that MAT is an important enzyme for high-level

nicotianamine production.



