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WE. AT ALGEM " HRTFEAEETZORAERMB Y, ARG BREED. HEF SRR (MAMs,
methylthioalkylmalate synthases ) i 5t 5310 4% 64 3E AP | MAMI VA 2 5%, 48 45 8 W 7% 53 fa MAMS3 AR AL & R K 4% I8 B 35 52
B MAM AR %0 T R0 S, AR AKX Ef 4R dE o X &, AW I3 E @A 245 4
MAM W AR F k3, oW S5 BB H 2 A R R £ F A B MAM & R0 6 BEAER, BR2F, NG5 % Bigskg
HEGAF LS ETFHEH ST REE, KRG FE M KEH 5C Fo 4C Jghr %3 : 4- KI5 A 5% ( GBN, glucobrassicanapin )
Fo 3- T ¥ J& B 3 (NAP, gluconapin ) 4 % 3% &, M £ 3K H 3 3C 4= 4C fig W5 7% A% 3 3- ¥ 3L 20 A& @ & A2 3 (IBE,
glucoiberin ), 2- & &AL ( SIN, sinigrin ) 7 4- ¥ &t F A T A 53 ( GRA, glucoraphanin ) 4% 4% %, A £ 4% SIN #= GRA
EERHFEFHEZTEEZTREORK, ERGEFLEREEF A EILT A MAM % WA R, BRI R B K I MAMI F=
MAM3 ¥y AR*T F A B ERE Z R EAERF ZF. KA KT BraMAMI.1 Fo BraMAM1.2 ¢ #5 % L AR T 5 R R AR
BoMAM]I.1 #= BoMAMI.2 ) %.i% % , ™ BraMAM3.2 #= BraMAM3.3 th k5 & 2 % 35 T 43k W E B R B BoMAM3.1 05 % ik
T L HRE TP 3C IS4 E S5 BoMAMI. ] 8925 F 2R FEAAK, KA X ¥ 5C Is k455 BraMAM3.2
HEREFTEREEME, WHIEN THER BraMAMI. 1 #91% K& BraMAM3.2 8 3 %k, $5 T K@ ¥ ' 3C fg b sk wiiF
SIN R Z 40 5C B W %523 GBN BRE 4 % |

KR KRG ¥ &3 AL MAM KB ZA o4
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cruciferous vegetables with the anti-cancer function. The Methylthioalkylmalate synthases encoded by
various MAM genes are involved in glucosinolate side-chain elongation. MAMI1 catalyzes the aliphatic
glucosinolate synthesis with short-chain, while MAM3 catalyzes that with long-chain. In this study,
the glucosinolate content and the expression of MAM genes were analyzed in Chinese cabbage and
cabbage inbred lines during seedling and rosette stages, in order to associate MAM gene expression
with the accumulation of beneficial glucosinolates. The results showed that the average glucosinolate
content in cabbage was higher than that of Chinese cabbage from seedling to rosette stage. The content
of 5C and 4C aliphatic glucosinolates ( GBN and NAP ) were predominant in Chinese cabbage, whereas
the main glucosinolates in cabbage were 3C and 4C aliphatic glucosinolates (IBE, SIN and GRA ).
The anti-cancer components SIN and GRA were significantly higher in cabbage than those of Chinese
cabbage. The genome annotations of Chinese cabbage and cabbage revealed seven MAM paralogous
genes respectively. By analyzing the expression levels of MAMs, a significant difference in the
relative expression level of MAMI and MAM3 between Chinese cabbage and cabbage was detected.
The expression level of BraMAMI.1 and BraMAM]I.2 in Chinese cabbage was significantly lower
than that of BoMAMI.l and BoMAM]I.2 in cabbage, while the expression level of BraMAM3.2 and
BraMAM3.3 was significantly higher than that of BoMAM3.1. Moreover, the content of 3C aliphatic
glucosinolates in cabbage was positively correlated with the expression of BoMAM]I.1, and the content
of 5C aliphatic glucosinolates in Chinese cabbage was positively correlated with the expression of
BraMAM3.2. Collectively we speculated that the low expression of BraMAM]I.1 and the high expression
of BraMAM3.2 may respond to the low accumulation of 3C aliphatic glucosinolates ( SIN ) and the high
accumulation of 5C aliphatic glucosinolates ( GBN ) in Chinese cabbage.

Key words: Chinese cabbage; cabbage; glucosinolate; MAM genes; expression analysis

T A 8 25 AT R AR 17 ( GS, glucosinolates ),
=T F A RHE Y SR R A, e
SR AL G - (Z) -N- fitt R 3 e Jl5 KL A1 | B-D- #j 4
5 5% A0 TS G R SRR R S G OR IR
Bemiar ol 3260 ROk T E AR NE R
TR 5o A TR 5 50 2 TR R D G B L OR A
T8 2R 1) M| e IR A R R TR TR TN R R
AR 5 HWRAT o B ML 2
A6 B B 50 R IR KUK (1 3 R R, OF B A Pt A 4k
N Wi g b s AR AR BRI BE . W0 A O AR T 4-
fisf /ot & T L A% 7 ( GRA, glucoraphanin ), H: [%
fEr= M E NI ER (1- T AR -4- H R mERE T
Ji ) AL 55 3 P I R SR PO W RS R T L
AR ARG A 5 R I 0 1) o A R T AR S
i T 2- 9 M BB (SIN, sinigrin ) AT L3 i 98
24 i F9 A KT e B R 56 S, it A SIN IR H
A PO B bR AR AL R 5 10 A s e
W T B i BB B A AL 4R A A
MEMHE BEEmERMANEX LA EE

WFFE R WL & AL SR 3 A2 57 i A0 B : B

B 1) S AFR A0 A 00 235 4 B T i e 0 6 )
Wbt B A9 A 43 PR AR R BE L Bk T
HE R 45 F 1y e, He b B3R S 48U FMOGS-
OX s M6k 11 S & A A AR, ik AR
A %5 i GRA; 1 AOP2 il i#f — b fi fb GRA 4
i 3- T 4 L B 1 (NAP, gluconapin ) " T
FH R A e 8 R S SR R & L MAM i £k 2- Pk
2 5 0 W60 I A AT m s sz Ny, il 7 H i 35 A
A B B O G rf, AT e O G A I R
1€ 8l ¥ J% ( Arabidopsis thaliana (L. )Heynh. )
AtMAMI1 HI AtMAM2 i 1k %5 5 A5 17 7% &30 H 19
B 1, AMAMS3 4 46 BT A < B2 i D5 7% 1 19 &
EE[I%IQ]O

K% ( Brassica rapa ssp. pekinensis Kitam. )
4k Bk H #% ( B. oleracea var. capitata L. ) & 1 F
AER A B SR AR IR, A AT LR AR R
AT LU A, TR NI 2% o i SERT &
SEERH WA SRR AR E e, KM
ok LA I R B GRA I SING2 IR e 3 85 K
2 A #2560 RO FR 3], 1 o 1O SR ARt R, —
HEG XM TAEENBir. A UERERHE
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H1 2 A~ AOP2 5 DU 3k PR 28 11 2 i 1 2 25 9 1,
SHGRATEH WHERN R E L2 1o % i
U A S B N D7 B R SING A i al R 5 0 B
S fift PR MAM 1) 845G 5 (H AR AL 1 A +
TR RS H W o B % e 7 A~ MAM
FEH, Ho S AN IRER PEFE N, 2 N o A SR R
RS AHIFSE LUK S R 25 3K i A 58 & bt
B, TE B 2 35 A A IBORE HE AT B T 22 A LA
Ko MAM AS[a) 45 DUIEIA ) RT-gPCR 434, 504 Tk
PSR FNEE Bk H W oA s i1 & s 25 5, fE R K
W FHR T MAM FER XA 55t AL B A,
5 e A g T R A R SRR S AR AR T RS
et

47d 54d 6ld 68d

Y]

Rosette stage

AL
Seeding stage

1 MRERZE
1.1 RBE R A B

TEHL 4 4y KH 2% H 38 & (14Q-141,14Q-279.
14Q-189 F1 A03 ) il 4 £33 4% BR H #5 H 28 & (2n,
R2P2 . R4P1 Ml A21) b #F #t, F 2016 47 H
| HEMTE RS, BHRFMNAKR2:2 C
(16 h), M 18+2 °C (8h), K FE 3 1.0,
SEAH TACZE T, G20 J5 R4 TR 1 R RNA FE i i R
£ CE), BT R BEF S 47 d FF 46 BURE, BURE
RO R R R, 3 AN AW e AR R U URE (6] B
7 d, 34 YHORE BRI ER R R BT -80 CUKAR

47d 54d 6ld 68d

LTI TEJEHA
Seeding stage Rosette stage

d FRAEFR I RAL; 14Q-141 1 14Q-279 TEREFIG 54 d iff A% 88
d means the days after seeding; 14Q-141 and 14Q-279 is at rosette stage after 54 days after seeding
Bl 1 KXBRMEKHEAR RN E R ER
Fig.1 The phenotypic characters of Chinese cabbage and cabbage at differen sampling time

1.2 iKW H*E

12.1 HPLCENEMERE WM 02¢R
PR HRFES T 15 mL B0 S 5 mL &
R ( 100% ) F1 100 puL PNARPIEAH BL65 1 ( TRO,
glucotropaeolin ), 83 °C{HIEL/KIA 20 min, 5% 4~5 min
WTE 1Y, B0 (3000 r/min, 10 min ), b 153 A
F—BLE T KR DIEYIFH 5 mL 70% 1)
HEEEE LIRS, & IF LW, RIAS 2R

o B2 mL 7% 2 DEAE & F 38 #ett, 4R 5 1
2 mL ¥k J& 2 0.02 mol/L i 2 B v v i A -, 4
HETHeRS 2 05— IF A 75 uL B IR 1 Helix
Pomatia Type H-1( Sigma, USA ), 7E & i F & 114
o KH 0.5 mL WZKIFAET 3 I, YR A
0.45 pm P U8 5 T = 280 (3 % (HPLC,
high-performance liquid chromatography ) 43 #T, HPLC
GBI RS A



1324 7/

¢ IR R

23 %

122 ERREEE PCR 2 MAM EFE K RIE
2 M7 BraMAM F1 4 A~ BoMAM ¥ D1 5 A
7 515 1t 51 9, 7 51 L BRAD ¥ 3 (http: //
brassicadb.org/brad ) #1 Bolbase % ¥l ( http: //www.
ocri-genomics.org/bolbase ) 3K 4. 5| ¥ 15 E L
1o AL 5 3 S A Wy BEECA BR 2 | 42t
() EASY pin Plus 8 ) RNA R 3 42 i it 7 & 2
HURE il (19 5 RNA, F] F§ TOYOBO 2 Al 42 it 119 Sz
¥ 5% Tifi (ReverTra Ace ) ¥ 1 pg RNA ¥ 5% I 1
cDNA. ZJ& X} MAM % A # 17 QRT-PCR, qRT-PCR

®1 AHEFSIHUFT

FVARZ N 20 pL SRR 5415 Fr i : ddH,0 7 pL,
Em 54 0.5 uL, cDNA 47 2 L, THUN
DERBIRD SYBR ¢PCR Mix 10 pL., qRT-PCR
IR TR 4 95 °C 2 min; 95 °C 30's, 1B K 56~
58 °C 10's, ZEfH 68 °C 10 s, 40 MR ; 65~95 C ik
T fr i 2 o3 #r o BN 19 3 1 DL R B4 AN A
SRR, YRV E 3R FERE LI
AN TS R P B A X6 L Fsz 7 235 o i el s i b 4
ETCPIR RS, HARSE R Rk 22 7R 27T ik
53T

Table 1 Primer sequences in this study
[HES KRR RS SRR G (5-3) KRI85 19)F5 (5-3")
Type Gene name  Gene ID  Gene function Forward primer sequence Reverse primer sequence
PNEES BrMAMI.1  Bra029355 At 5ERRNI ACTATCGTGGAACGGTGGC TGTTTCCTCATCAACCTCGT
Chinese cabbage JGBRAT 5 B
BrMAMI.2  Bra013007 CGGCTGAAAGAGTTGGGATA CGGTAGTGCCGTTTAGTG
BrMAMI.3  Bra018524 GTGGGAATGCTTCGCTTGA TACCTACTATGGGTTTATGTGG
BrMAM3.1  Bra029356 fEALASEERRIT TAGGCTTCAAAGACATCG TCTCACAAGTTCTCCGTAT
RTRER=N'Y
BrMAM3.2  Bra013009 CAGCACTAGAAGAGGTCGTA TGAACACGCAGCCCAGTA
BrMAM3.3  Bra013011 CCTCAAAGCCAACACTCC TTCCCACTTCTTTCACCTAT
BrMAM3.4  Bra021947 CCTCAAACCCGTCGTGGAA TGGAGCGTCGTGTCTAAT
ZEER BoMAMI.1 Bol020647 b5 GATTTAACCAAGCAGAAAAAGAGAG ~ GTCGTTAGTGCCGTTTAATTTCT
Cabbage TR 5 B
BoMAMI.2  Bol017070 AAATGAGGTGGATGAAGC TATTAGTATCTTAGGTCTTTTCG
BoMAM3.1  Bol017071 AL EERE T TGGCAGTGAGTAGTGTTAGG TCCAGGAGTGTTGGCTTT
RTRERSNS
BoMAM3.2 Bol037823 CCCGTAAATGGGGCGACT ACGGAGCGTCGTGTCTAAT
NS EE ACTIN  Bra022356 ACGTGGACATCAGGAAGGAC GAACCACCGATCCAGACACT
Reference gene Bol003004

2 HER55H

2.1 KEXMEKHERESENH

R T B # AR I SEMES BRI i TP AR
B2, WEWE AR TR 5. A
)55 JE I, 7E K SR ANZE BRH i A 2] 12 Ff
Bt dl oy (2% 2), Horp 445 7 R g 07 s 11 ( SIN
IBE.RAA . GRA ,PRO . NAP GBN ), 4 Fft | I ji%
i ¥ ( GBC.40H . 4ME NEO ) Fl 1 55 7 i 5 11
(NAS), N[E K HSEMEEERH W H 28 2R 454 ]
Wi &AL TEE N 0.87~5.63 umol/g, TEFEFF 47 d

F1 54 d 25K H 1K 4 0y A 38 R W BT & i P 3(E
BB T RS #& /b 61 d Al 68 d 25 Bk H % 4 4y
F2E RSB & P E TR EER
(FE2A), [AIFhAZRZAFR G REEA 25, KA
5% 14Q-279 TE 4 A~ HURE B A B S0 8% 17 7% 27 3 (E.
7 4.68 pmol/g, i 3 5 T HAN K H3E A 2R M4
BRH ¥ R2P2 7E 4 A~ HURE I U] B 7 - 31
1k 1.98 pmol/g, & E AR T HABZEER H i A 22 &
(1 2B ) J5 7 W4 17 7F K 1 S A4 Bk H i b
i L BSR4 Bl 0~13%, 45 Bk H K 20,
R2P2. A21 Wt BRI F5 F AT, bR T RE
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S A03, Hof R S AN GE BRH W b i 10 e B I o
LU A1) 458 5, ¥ 7E 60% LA I, Hirf 14Q-279 . R4P1 Al
A21 BRI AR 11 % m A L IR B B 3 K, 430
3.51 umol/g. 3.98 pumol/g F1 3.00 umol/g ( ¥ 2C ),
R I A e T 6% Rl 1 A B K 34l 3
4C 1 SC R Wi e 1 (22 2). KR 4C Fi1 5C

R I TG 2 U7 o BB R L 3C IR G A A
& 2% T 45 Bk H i 2n. R2P2 1 R4P1 1 3C JE i
R BT 7 FE 2075 T 90% , 4C g 10 i B 1 7 &
BEAIG, A KL #) SC AR W5 % 1 (& 2D ), Hoh 2n

R2 KBEXRMEKREHEPUEHHNEETRENR S

FIR2P2 A i 1 SIN =55, A B B EAKF, 7
A 1.49 umol/g 1 0.94 umol/g, A21 H 4C gl
WEBLH T o5 Fe % N 68% , 7 35 HF GRA & &
e 2 = T AR AL R, 4 1.94 umol/g, SIN 7 21X
4 0.04 umol/g (&l 2E ), 145 R IATE K (=R ALk
BROH W IR WG 24 R B B Ry, B
eGSR, 05 B e 11 & A, B AR m i &
B 5C B Wi w48k B ¥ WA ik 3C g 17 i
o A AT SIN Fl GRA FELEERH #5195
EFRTRKAX.

Table 2 The GS profiles detected in Chinese cabbage and cabbage

[TRERES BT 5 MR i

Type GS profiles Side-chain length

NG T Aliphatic GS 3- HILHR AN LR 1T (IBE, glucoiberin ) 3C

2- IR FERR T ( SIN, sinigrin ) 3C

4- PR T 56 (RAA, glucoerucin ) 4C

4- FREmEREL T 341 ( GRA, glucoraphanin ) 4C

3- T3 (NAP, gluconapin ) 4c

2- #3k -3- TSR T ( PRO, progoitrin ) 4C

4- JHFEAE T ( GBN, glucobrassicanapin ) 5C

5 i%AR £ Indolic GS 3- M| LA 1 ( GBC, glucobrassicin ) 1C

4- FRHE -3- 15| LA 1 (40H, 4-hydroxyglucobrassicin ) 1C

1- FAHE -3- M| F LA 1T ( NEO, neoglucobrassicin ) 1C

4- B -3- 15| AR ( 4ME, 4-methoxyglucobrassicin ) 1C

FF AR Aromatic GS REHEE T (NAS, gluconasturtin ) 2C

22 HMEEENERZ SR

XN R 4 o3 A AT S A e b (1 3 ).
HE RS 1(PCL) FIF S 2 (PC2) 4wl ke T 5
B 41.92% F120.40% 9748 5%, PC1 H' PRO, NAP
Al GBN (i 17 & #iF ) LA S 4ME Fll NEO ( 5| s ji%
B 1) T NAS (JF & WG 1) 1Y FRAE ) 58 1E (A,
SIN F1 IBE ( Jg Wi s 11 ) LA K GBC (M|t 1)
(R FREAE 1) 1 A T {E s PC2 H GRA Fil RAA (g 7 %
AT ) LAz 4OH ( W|WRHERR 11 ) 2 B AIBR 120 47,
REAIE 1) R TE AL

K1 3R 14Q-141 ., 14Q-279 1 14Q-189 43 1ii T
A bR 5 A ), PCL AR 40 b 1EAH, PC2 15 4
fifH. T 14Q-279 HF GBN (5C ) #il NAP (4C)
SRR, 439 M 2.07 pmol/g A1 1.17 pumol/g,

It 14Q-279 By PC1 15 43 f o 1 AO3 W] 43 Aii 7¢
A bR ZR G — G PR, SR 0| R A A AME Al
40H % & 7E A03 ™ #2 #&5, 43 %l 2 0.52 pmol/g Fl
0.06 pmol/g., H F SIN FlI IBE (3C ) & M| W 7% i
1 GBC & & =y T HABM B}, 458K H i 2n R2P2
RAP1 730 A7 F AR AR R4 — B, 1T A21 W 434 F 2
RS LR, EEEH N GRA FIRAA(4C) %
W (R 3), DL SRR, BR T AR W AT
A, 5B E R A SE NS Bk 88 o AR A 22
S, W W R R GBC R4S Bk H W A B &, i
4ME I NEO 7E K LB R 2 [F A A [A] 5
R AFFE W 22 5, WK 28 A03 H 1| e i it
o, 45k H % A21 h 4C BRI R R & &=
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4 RS e e o T o ’ v 338 be | e 4%
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14Q- 14Q-14Q-A03 2n R2P2 A21 R4PI el all ol e e Lo Ll LEk
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C2n
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CJA21
IR4P1

]

2— NIRRT AR SIN

4— HIEMERL T 2E6H GRA
A BTSSR S RIEEER 45 4 OyFERMA SRR & 4040 5 B: AN A R 4 BRI 10 BB S 5o A s € RIFH 28 &R P
4 AN IRURE AR I 8 i AR s | T R 5 A TR 1 B R T3, % o i BT S el ; D Al A28 & 4 ANHURERT Y 3C L 4C 1 5C g
JRIARR A S R S IAME, % 3 5 BRI IR & A EL s B2 RIR A 28 &R P 4 AN BRERHYIGAG 3555 1F SIN Al GRA & BHAY I ; AR 7

REFORTE P<0.01 K B 2R (Student's t &l ); * ™ /3 BIHE P<0.05. P<0.01 K EBETEZES (¢4, T [H

A': The distribution of total GS content for 4 inbred lines of Chinese cabbage and cabbage respectively from seedling to rosette stage; B: The

distribution of total GS content at 4 sampling times in different inbred lines; C: The average content of aliphatic, indolic and aromatic GS at 4

sampling times in different inbred lines, % means the proportion of different profiles in total GS content; D: The average content of 3C, 4C and 5C

aliphatic GS at 4 sampling times in different inbred lines, % means the proportion of 3C, 4C and 5C in aliphatic GS content; E: The average content
of SIN and GRA at 4 sampling time in different inbred lines; the different letters indicate sifnificant difference P<0.01 ( Student’s t test ),
Significant difference "P<0.05 and “"P<0.01 ( t test ), the same as below

& 2

AEFRMEHRHERTRE

Fig.2 The GS content in Chinese cabbage and cabbage
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FRsr 2 (20.40% )

FEr 1 (41.92%)
PCI1

WO LG8 R 7 FR R A SRRASER TR A S35 HRiE A i
ZLIR RIFRR A3 Tl A21 5 i Sk FR & B H 41378 ST 1
A2 AARRAE
Blue and magenta dots represent Chinese cabbage and cabbage
inbred lines respectively; light blue and light magenta dots represent
A03 and A21 specially, and arrows mean eigenvectors of
GS profiles in PC1 and PC2

3 REXMEKEBEDAEREASFEHNERD T
Fig.3 The principal component analysis for the content of

the different GS profiles in Chinese cabbage and cabbage

2.3 WHEMNSELEMER MAM HEREE S

h TG MAM SE R % 3C Fil 5C JR 5 15 6 17
R RZ M, [RIEF AT T MAM 5E K 520 5O
T RESEH AN T 7 A~ MAM $5 D1 SEH 1)
FH % 26 35 & (18 4A ), BraMAM3.2 F1 BraMAMS3.3
Feak i 2 T HANEE U, KPR LA AN
Bl BraMAM3.1 1 BraMAMI1.2 /) 3 ik, 5 HAth K
3¢ H 28 & M e, 18 14Q-279  BraMAMI.1 F
BraMAMS3.2 ()38 3w, iR 3 K, 14Q-189
o BraMAM3.4 1) 3 35 5 8 i, 38 B 8 35 K i
BraMAMI1.3 ) 3 ik & £ 14Q-141 P & &, i5 %
K. G5k, A I T 4 4 MAM ¥E
D3 BRI i AH 6 35 55 1 (&1 4B ), 4 [l BoMAMI. 1
() 2% 3K 1 I 2 Tl DL, g LT R A F
BoMAM3.1 3Rk, HHAMZE K AR AL,
7£ R4P1 ' BoMAMI.1 {335 4w , A B B K
-, i BoMAMI.2 [ 328 5 7E A21 P, 18 51 i
HOK . MO 3 3% 8L ), BraMAMs FE PR AH X
Feak AR B I T R PR B DR A AR SR IR
A EIHE TR, RIREE R ZHUH A 54 d

(B SA~B) 5 K& [F il A1 X 26 3k K F B R %
(& 5C~E ), T4 BoMAMs 3 H A AHXT 3535 5
SeFIEJE ETF, AN BoMAM3.2 f A 23k 7K P-4
2L TR (B SF~H ),

MAMI 1 fb 5 4 B 7 15 B 1 19 5 B, MAM3
AR BT A K B I 07 I A 1 0 )T R e
P 258 RN 45 1K CH W 1Y B AR [R5 S [N MAMSs 177 LA
([ 4C), 453 gk ik H BoMAMI.1 1 BoMAMI.2
IR T i 2 5 TR S BraMAMIL1 F) BraMAMI.2 1)
FERE, MR ASE BraMAM3.2 Fl BraMAM3.3 1 F5 3k &
B TR BoMAM3.1, FH AT WL, K 3EAI
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Table 4 The correlation analysis between the relative expression level of MAM and the content of the different GS profiles

ISR ER LS ITRER 75 AR
£k Aliphatic GS Indolic GS Aromatic GS
Gene name
SIN IBE RAA GRA NAP PRO GBN GBC NEO AME 40H NAS
BraMAM]I.1 NA NA —0.38%% —(0.54%*  (.63%* -0.25 0.68%*  (0.32" 035" -0.01 -0.05 —0.44"
BraMAM]I.3 NA NA -0.35% -0.14  -032%* -026 -028 0.1 -020  -0.34 0.45" 0.15
BraMAM3.2 NA NA —0.38%%  —047%%  0.64%% -0.20 0.64%%  0.36" 0477 0.10 0.10 -0.30°
BraMAMS3.3 NA NA —0.44% —031* 001  -0.32%  0.04 0.18 0.13  -0.18  -0.34 0.00
BraMAM3.4 NA NA -0.24 025  -031* -0.03 -031* -0.11 -0.10 -0.12 0.01 0.49"
BoMAMI. 1 —0.42%%  054** -0.03 -0.14 -0.09 -0.57* NA  -0.21 0.07 0.15 -042" 0.22
BoMAMI .2 -035% 0.4 0.37%%  038% 0.10  -0.33* NA  -0.06 0.28 0427 -0.08 0.06
BoMAM3.2 0.33*%  -0.15 -026  -029% -0.17 0.16 NA 0.14  -040" -0.16 0467  -0.24

NA FIRIZH I RS THCIET

NA means the correlation has not been performed for this GS profiling

®S5 MAM ERRENREZESEEXRESENEXES

Table 5 The correlation analysis between the relative expression level of MAM and the content of the different kinds of GS

FEH AR JR e WS AT A IR AT B A
Gene name Aliphatic GS Indolic GS Aromatic GS Total GS
BraMAMI.1 0.65" 0.27 -0.44" 0.63"
BraMAMI.3 -0.33" -0.27 0.15 -0.37
BraMAM3.2 0.63" 0.41" -0.30 0.66"
BraMAMS3.3 -0.01 0.04 0.00 0.00
BraMAM3.4 -0.33" -0.14 0.49" -0.30"
BoMAMI. 1 0.27 -0.17 0.22 0.21
BoMAMI.2 037" 0.06 0.06 0.36"
BoMAMS3.2 -0.21 0.03 -0.24 -0.19
3 it H 22 & B BT & 0.87~5.63 umol/g , & T4t

AL RVEY B S 2R RO BR TR
IRIAE IR AL, B H 5 b 5 A R 1Y AN 41
B RARAARSE Y, AT BAERTY MAM HE
DRI R e A BR H AT g BT BRI R2 I, O 1
PRAETRSG 2% PRI T4 P A — B0, e TE N TR
foe s N SR , BRI BE IR 1 R i 5 48 A MAM
PRI IR AN 5 T 00 P S 0B 0 17 1 S0 305 )R A T
FESE BRI, — I T il T AU I AR 5
—J7 T TIREB B H By, R ERIERT 1 RNA
BRI — 2Bl . A T AN R SR B LA
AN AR B BB 5 B A A 2 5, T R I SR
SEERH WA B 5 1 AR vEZE AR RO (18] 2A
B ). AFFE AN [l 3 A AN [ O 1 Sk Al Bk i

AT 0 i 5 R 202120053 T e 5 AR P v A
PEA G D U0 81 3 A ) 5 it ) A8 A A A
5 EFHEF, KSR A S RTERERD 68 d 1B 1
T THERN 47 d PR T B s 25 Bk H I R4PL I
A21 7E 68 d [ BV & Bt s TG Rl 47 d 1Y B
T8, 1 R2P2 W5 2 M R 2 F R #, 2n 76K
[ ICRERHHATC I ARk (38 3 ), 3X R 1 10 2] 3% 38
BIRG B R 2 A LTS, T RELE BRI Y it
T oEs .,

KA S F 26T 853 S GBNLNAP Al
NEO, S & 55075~ 0.88 umol/g. 0.46 umol/g F
0.32 pmol/g, Z5ERH ik o FZ M BT 853 M IBE.
GBC.SIN #l GRA, & & &t 47 %l 24 1.41 pmol/g.
0.66 umol/g . 0.63 umol/g 1 0.55 pmol/g( F 3 ), 7
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