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WE: [ B8] A TaTHENAR Gossypium hirsutum W 3RAKH rd L B X355 R 2 F 2R B RESHT, HiR‘gEL
R, Frrdsikh Rk o, [ Fik] L% GhMGD3 A B 5Fi#47 A B4 DNA 5 cDNA M A 947, 80 Emis &5 7 ik
SH GRMGD3 w9 A W 2 MAeib it £ & ; K F £ F RT-PCR #H K5 5203 3¢ & 2 F PCR (RT-qPCR) # 7 44w 2 4 B 2
M, F v, AR TPHLARRE T RAABARBE A TR AR, [ SR ] R L% T bt GhMGD3 ik
B, GhMGD3 % R AL 55 2K A 681 bp, %A 226 ARLE, HEIANESTF, 2 FFA2661054Da, o5
7 874, RIBEMFARMEEEG, ZREMA o-Brfe LA S WA L, ZRORGFELE TR, SREEMR. NN
15,8, 125K $ BRI S, MM LR B 7. ZEARAHLGE G AL T ER, GAIMGD3 % & 5 K# Hibiscus
syriacus RILBR P IVARMEE &, HFE%F R RIL, ¥ % F RT-PCR 4= RT-qPCR X4 R £ 7. GhMGD3 A H &%
KTMH, PEAXTE, MEAX T A0, BREGME 2h et kA TXFRGMA, (&) ARSI EAERT
W3t GRMGD3 £ B, K137 GhMGD3 2 B #2047 F ik VA BARHE i T 89 R AR X, GhMGD3 A B A48 1655 5 208 A
5 AETARERER, BT741 427
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Abstract: [Objective] Based on the genome-wide expression profile of cotton seedlings under low phosphorus
stress in the early stage of our research group, related genes were excavated and their preliminary expression
analysis was conducted. [Method] Genomic DNA and cDNA sequence of the gene were cloned and analyzed
by bioinformatics method. Semi-quantitative RT-PCR and fluorescence quantitative PCR (RT-qPCR) were used
to detect the changes of gene expression in root, stem, leaf and flower tissues. The expression patterns of
GhMGD3 under low phosphorus stress were analyzed by RT-qPCR technology. [Result] GhMGD3 gene was
cloned. The coding sequence of GhEMGD3 was 681 bp, encoding 226 amino acids and containing 3 introns. The
molecular weight is 26 610.54 Da, isoelectric point is 8.74, it is a stable hydrophilic alkaline protein. The
secondary structure is dominated by o-helix and random crimp. The protein does not have signal peptide,

transmembrane domain and N-glycosylation site, but contains multiple acidification sites. Subcellular
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localization showed that the gene encoded a protein in chloroplast. GhMGD3 protein and Hibiscus syriacus
protein amino acid sequence similarity is high, the most recent genetic relationship. The results of semi-
quantitative RT-PCR and RT-qPCR showed that GAMGD3 gene was mainly expressed in root, medium
expression in stem, and trace expression in leaf and flower, and its expression level reached the highest value
at 72 h of low phosphorus stress. [Conclusion] The GhMGD3 gene was preliminarily obtained. The expression
patterns of GhMGD3 in different tissues and under low phosphorus stress were analyzed. GAMGD3 gene has an
important function in regulation of the efficient utilization of phosphorus in cotton. [Ch, 7 fig. 1 tab. 27 ref.]
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TCHLBERR £ (inorganic phosphates, Pi) (141 #E 252 Wi 4 BR AR 9 A 4 (0 7™ 8 [m) i, e A= A 1 A A
FOUG T 1 OSUZ A I AE A, 2B A0 A T 5 AR 4 T, BAFURE LA UM WS R (o5
& MGDG 1 DGDG) #4 JiliAE 4 - St v B J3 ) R 4312, IR Jok 2 S A A FHORAE Pi AR R A A7
AIBREEALAIC, 7 PiLIRIVIE] , Wi NE Bl Ao Pi 4R AL Ab A T A AR B AR, i SRR A 2 LB R A AR
I B UM L BRI H A B 3(MGD3) WG S LY, TEHURE ST Arabidopsis thaliana W, C 4%
SE 3 R BETE MGD & i (MGD1, MGD2 #il MGD3), JfAR 8 Hi 2 BEme B 0 4 Ho 43 A 1 (MGD1)
Al B 7 (MGD2 Fl MGD3) fifi® 1, A UH1 B B 7657 S0 0 40 s o7 Ik PR 3@ 35 33 O 1 A7 F — 2E 22
S, A BT AR I, 1 B B O T RSN, 7E3X = T, MGDI J& gk b i 4 5 10
. MGD1 W ZE i 7E 6 S A 4Uh T2 4248, T MGD2 1 MGD3 (32 35 76 M3 25 JE 6 £ 2 200 r e S 4G
), TEGEALIPRDKIET, 2 Fh2EAI MGD BT TR IR ER 25 T A fF B EE, (H
FARIEXT MGD FEDI A3 G TEAN /M o X B35 R G T A0 17 e 28 i 2 i ] RE R s AN T 0

WAL Gossypium J&:—FhiMAT FNEF4EEY), 7E 2Bk 70 ZAE R R, 1 SERA T & 15 % B2
FHEO SRi0, MRAE R AR AR = Z B AR R AE Y At BRI R EALAGH Sy , fER A K
KE ARG AR o L, RN AR R A KRR, B AR T EY R K R F
S A T g (3 0 SRR S B e S TR B LY | EEE AR LK D O i o R SO R S | &= 1 e S Pu N SN R O N
(v A b BT PR AL A5 IS S IRURE A T 5 20 R = M 26 B . YA S A — e i), B s e 3B 1,
PRI SRR B A SR Tt 2 B 2 38, AT SE B 7= 1) B bR . RIS B 9E & B . Ak A R
VR B4~ 400 RIS Bt A O e B B AT, AR L ) B T i AR A R o R R
JoE ) B B A DA AR I S R i, E VR P T AR AR I . XIS FoT eI . it FH A HILIE RE
BRI AT S, BR T A AUE T R A, BT R A AL . B S A MUIEIR
B TR SR A | A P AR 2 SR AR 2 A AR

A 5E LAHT BT 5T 01 8 0 0 Wl s SO AR S PP Bl oA BB 197 Gossypium hirsutum  Xinluzao 19°
kL, FERET GRMGD3 3N, RFAEYIE B T E A Hgm i 8 A b R 5, X b A7 3k pi ik
ST, B RIRASENRAL GRMGD3 JEH 1 AE W) F D Re SR AR 22 228 IS 15 & 0 = &5OR FH A AL BT
i PP AL R R

1 MBS &

1.1

Rl AR HrRGi R 197 FRLET MR R 2 B R I, ANHEINBEIE . B A — Rtk REE
W, 22 M 28, T GRMGD3 FERTERIbE 4 NHLUh g F KRN

BB R 197 AR T A T EHRE A R RN, 28 C fHIRIEFRAR, OGLMR 14 h/IREY 10 h,
BraR AR =, B RK SR H -804 2ok 20, A 1/2 Hoagland & 3211 5% 1 JHJ5 0 M
2N FEOKOF, RIS AL PR (SP, 1.00 mmol- L") FIK#EALFE (LP, 0.01 mmol-L™"), @5 R H KH,PO,,
JRUE KB —20, LA 1.0 mmol- L' Sy A, IR E F2 M L KCLAR S K°, HAE R0 & A
2 mmol- L™ Ca(NOs),*4H,0. 2.5 mmol-L™ KNO;, 0.5 mmol-L™' NH,NO;, 1.4 mmol-L™" MgSO,*7H,0 .,
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1.0x107° mmol:L™'ZnSO,* 7H,0. 1.0x10> mmol+L" MnSO,-H,0. 0.1x10° mmol:-L™' CuSO,*5H,0. 0.01
mmol- L™ H;BO;. 0.05x10* mmol-L™" (NH,)sMO;0,,*4H,0. 0.1 mmol- L' EDTA-FeNa*", 4354t # 0,
4. 12, 24, 72hJ5, HEHC3 BRAERK SRR, JHESBCEARRAZ, A HREE TRAY, —80 <C
A7 A H T E R pH 6.5, 3d B 1 IKE R
1.2 5|¥i&it

R H1E T S0 ol A AR P APl i BE PR 33K 08 25 S AR B R P A kA 7 40, TE SR R R AW f5 B
> (NCBI) W3 i) EST 8 2 bk R 22 S5 Rk B A P41, 15 225 K AT 51, 8 e 45 A8 (U 17 571
(FE HFR>50%, HILLE >90%) {1 [/l DNASTAR /Y Seqman JE17 BF /5 R EERE, W5 i3 79 4k Sk R
SPHEE 2 EATH AT L, iR RN S5 5T 81 conting,  FIH ORFfinder 7EZ6°F- 15 A FRIF ik e 132
HE, AT HARFEN GRMGD3 By vile 534 . M 3% ORFfinder 7848 &5 A 4% 09 P it Bl 324, fdi JT] Primer
508519, M TAY TEAERARGM], W1,

1.3 E[FZ DNA W& *1 5I¥MER

1.3.1 % E 41 DNA # ’JI%EX HX?&%E%%***E**E Table 1 Primers used in the study

TERISR b s AT O R e B B0, AT oS EARZ Rk 3PS5 —3)

e = H RLR AL (CTAB) B HUEE R 4] DNA, [0 L4 GGGTTCTTTGTCTTTCTTG

HA ¥R 200 pL 4 TE 28 il 15 1% J5 8 T—20 C {4 B ACCTGGATTTGGGACTCTT

e 4 MI13F TGTAAAACGACGGCCAGT

132 ABAELAF LEFL DNA WEURE O CAGGAMCAGCTATOACE

H PCR #HURIAZ (20 uL), 7K FHRfE: 2xMs s GhACTIN-F ATCCTCCGTCTTGACCTTG

Y5 2L Tag 6 10.0 uL, L5597 (10 pmol- L) GhACTIN-R TGTCCGTCAGGCAACTCAT
FiA (1 L 5 b A GhMGD3-F CTTGTTTTCTTTTCTTCTTGGTGGA

0.5 pl, £ (10 pmol-L7) 0.5 pL, Beti DN GhMGD3-R TGATAATAATAGCCGTTGTTGTTGA

0.5 L, JoRPRMEF ddH,0 8.5 uL., SUWFERF N : 95 °C
3min; 94 °C 25s, 53 °C25s, 72 °C40s, 32 MEFR; 72 °C Smin; 4 °C IRIRIAFE, 120V, 25 min, Ji
RN 19 SR MEE I L Uk R I . K H Y DNA Fr Betb A7 i i glifb 5 3% 42 pTOPO-T #hfk, HARIAR
4 (10 uL): M5 HiPer pTOPO-TA Vector 1.0 uL, 10xM43E5] 1.0 uL, 4E{LJ5 %) PCR =4 3.9 uL, KE/K
4.1 pLo HU 5.0 pL EFE =Wk 50.0 uL KR % B Escherichia coli DHSa B2 S MM, B BRIRIR AR 7E &
ANHR AN LB RS b, 37 C 3R, FEPLPREURTA T, &7 RIS 4 ho DURS W RAERIAR
AT PCR LA, PRRUNT (20 pL): 2xMS 5 ek B Tag B 10.0 L, 38514 MI13F 0.5 uL,
HHE49 M13R 0.5 uL, i DNA 0.5 uL, JoEERREE ddH,0 8.5 pL. [ W 275 LKL R 4] DNA AR
PCR 4" ¥4 R B AR R AR R . R IAT & ik A TAEY) TREA PR "IN .
1.4 cDNA HI5BE
1.4.1 % RNA #9432 5% cDNA 096 BURA AR HhEF 197 MR G 7E0 R s 78 70 i 25 Al
MR, SR8 K B RNAprep Pure 24 £ B HE 4 2 RNA 2 BGR ] & 1360 54250 RNA, 150 V, 15 min,
JEER R R 1% BNSBEEEIE B VKA . 2% HiScript® cDNA — 854 il ) & 3B B 58 i cDNA —5EH)&
B, —20 C PAF# .
142 RARAEESMAE LI HREE 197 9 cDNA MBI PCR 738 W AK & (20 uL), VK E#RAE.
2xM5 5 8 Qe ok 5 R B Tag B 10.0 pL, B #FE514% (10 pmol-L™) 0.5 pL, Fi## 514 (10 pmol-L™)
0.5uL, cDNA 1.0 uL, JCHREF ddH,0 8.0 pL. PCR W FEF M : 95 °C 3 min; 94 °C 255, 56 C 25s,
72 °C 35s, 35 MMEF; 72 °C Smin; 4 C AR, 120V, 25 min, FUERWEE A 1% BEIEHHEE RS H KA
M. B H A DNA B BEg 47 e B 2l Ak )5 % 4% pTOPO-T 44, {AZ& (5 uL) 4 F : M5 HiPer pTOPO-TA
Vector 0.5 pL, 10x3 5857 0.5 pL, Zifk 569 PCR ™) 1.5 uL, KEE/K 2.5 pL. HU 5 pL & 4% 7= Y 561k
50 uL KA A B DHSQERZ AN, 35557 5 ML BREC R Y& 5 R85 7% J5 #E 17 R PCR SO, HL koA il
6 Gk B A T A TR BRA /AT
1.5 EYEEESW

I FATELAT 5 SRR R AT AR A5 B 2 e b, T30 3 A B PR ) 25 . P B 55
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1.6 *#E= RT-PCR

FIF € i RT-PCR ¥R, 7087 GRMGD3 FEIRAEMR . 250 | ferh iR RO . DI A2
cDNA MM, GRACTINFEWNZIEH, IS 1. &It PCRY B R B AR 20 pL), vk E#4E:
2xM5 W 0 YR R Tag 1§ 10.0 pL, GAMGD3-F(10 pmol+L ™) 0.5 uL, GAMGD3-R(10 pmol-L ™) 0.5 uL,
cDNA 1.0 uL, Jot%M2Rf ddH,0 8.0 uL. PCR KW FEF A : 95 °C 3 min; 94 °C 255, 60 °C 25s, 72 C 10,
35 MEFR; 72 °C 5 min; 4 °CAKIRRAE. 120V, 25 min, BT HR 1% BOISWEEER ke i
1.7 EBEHEEE PCR

K SEmT 98 2 it PCR (RT-qPCR) B A GhMGD3 H [ AEAS [R) 4148 b R AR s 36 b B A9 %
Wi, Ll GRACTIN VA NSHEN, B L% 1. K SYBR® Green Pro Tag HS iR qPCR a7
G POt R, M ZOEE R’ PCR USRS & CFX96, Kud 4 # R Fl2-24¢3k , F Origin 9.0 X4
WHEATEE T IR
2 HERG00
2.1 {RKBERME = R RILF ST

FIFH HT IR 0 22 55 2R3BP 9 e, LR EBIF T ET 8 KAHRUT S, FIH DNASTAR ¥
A b T 9%, 8] T — A8 conting &R, FFHHKEE A 1276 bp.
2.2 GhMGD3 EEH=[E

45 GhAMGD3 3% A 1 4w 1 J¥ 31 (coding

sequence, CDS) W42 M54, LIHIHEAY DNA
1 cDNA Wit , w245 3 GhMGD3 2K ) CDS 1,000 bp

2000 bp

(1), FAMAA B2 o/, i it T e i 70%ep

15 pTOPO-T 2tk |-, Bhe 1144 5 B 1. 757%

DNA J¥41 1 040 bp /£ 47 (VKi& 1) 5 conting ¥ 41| 1Y

— B R, N 93.14%. 313 cDNA J¥ 31 780 bp gfl-gg[l;eg ;gOCOR ;-ﬁlﬁ}iéﬁ PCR #4877 B
Ze47 (VKA 2) 55 conting J¥ 51 HE X —EPE R 99.43% ‘ :

T eI B HE K 681 bp, JE4 S 226 /4 3 B 1 GhMGD3 AR %k /55 Ltk

VNN - e e Figure 1 Cloning of GhMGD3 CDS
2. %3N GhMGD3 J& MGD FJE b .

2.3 GhMGD3 EE &5

S ! L P
¥ DNA W 7 25 51 )7 51 55 cDNA I J7 45 SR (19 0 200 400 600 800 1 000
KIFHLEEHE 741 5 A Gene Structure Display Server i W%ﬁ/blﬁ
. N s HAMMGX = BT - AST
2.0 XHZFE A 751 5 S 7 9N A7 o0, Wik N
2T 7S 5 55 SRR R A, A 3 Skl skl

Figure 2 GhMGD3 gene structure analysis

T, AT (K 2),

24 EYEBRESW

24.1 GhMGD3 AR % & & 69 AL SRR kv NI RI 4Rt B 115 A ExPASy-ProtParam tool 7EZE4K
. SRl A GRMGD3 3L4af5 T 226 NS IR, HISEE 5 T2 CraoiHi83oN3250333813, TRITIEE
HFRAGHUE 76.28, 43Tt 26 610.54 Da, S5 0H 8.74, JE TSR . HAP 4 i m e /805
&K, N 84%, 194 fEIZE A IEHRATMEIERRA 301, Ji4MG 26 MM iy . ZEIRA 4y
ST E AR ERKYE, SRR RBN-0471, ASREREUR 37.83, EEKMEREENA.
ProtScale analysis £ £k #0 7m I 2R PO 2R SR K PR B, SRKFR BN —4.500, S5 2 PR /K PR
FHKIEECN+4.500,

242 GhMGD3 A B %% & ¢ —Z& MM A T 4w e £ 45 {E NPS@:SOPMA secondary structure
prediction W3 FUM % 1 R ahH, Hob 5 R RTINS M5 39.38%, 117 89 MRS, HUE
o-B20E, R 34.96%, L 79 NEEERR; MM A E A IEEE (extended strand) Fl B-F% £ (beta
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turn), H AP AEfREE & LA LA, N L 21.24%, 48 MREER, BFEMAINA 10 M EERR, St
4.42%, /DR KW AR "S5 i o-BR5E AN TSI iy o5 48 KM A BT k. He TR A
i e 2, WO HAE R AR E 2% . 3B ] TMHMM-2.0 20 A% 5L 1 i i 86 S & A IS s A s, R T
e 1, 226 DNEIEFRIT A U IR IE X . i1t SignalP-5.0 #E17(5 5 KAl . 3k PN 2 A 2
HA (55 BRAER 2 0.001 6, HoAb i A] BEVE N 1K 0.998 4. 226 o & HFL R b I 308080 (0 15 5 Bk
P BNZE AR S K FE 2RIk P i A 3 DR 4 5 e 870 04 7 366 8] 4 it 8 P A IV 400 o7 90, i)
FEPITEM SRR, IR I PT REAE M SRR R FEAE T -
243 GhMGD3 3 B %y #5756 0y Z B 45 M B T fe s
S 3l SWISS-MODEL Interactive Workspace
PEAT [RD R AR, T B ) = s . Al 3 TR
QMEAN fH 4 0.60, GMQE fi}y 0.12, i H:45 4
S g R T B T A AR L, S IT L
WG & B MGD1 Y Z5 260, SR = U 5
WA HTES R —F, BILL o BRE AN TCHL I3 i Ry
XN

H4 AT 1 FE R 2 0 )3 51 45 28 31 STRING 11.0 7£
2R 19 3l T 2% L TR T e Y AR 4%, e AT s R
s R DR G AT AR 1 R A T 2] 2 11 A9 A AR FH
2, DR T2 IR n] RE S ad 24 B L EAESE T IR o B R R E S Y S A Y
SO B RS B L DR 4 A S B 52 21 NetNGlye 1.0 ZELRARPF AT 5. %8R FUARAEAE N-BEEARA 5 . iR
A S5 EAMIIRE . SEA R KISEER, @it NetPhos 3.1 7ELE MU0 M. R F b Heico K02
AR TR AL 5, TR b7 LA /b, BB T v LR R AT LIS, A5 S5 S
s s T A E
244 GhMGD3 & & £ A B A7) Bl R M 5T & & gt et (i 1] NCBI )44 51 45 14 38 %03 4 (CDD-
search) 7t #% It 24 L 2 )7 5 (1) R ~F 45 sk, 25 SR 8o 3% 3k IR T 4 5 2R 11 DG T TR 1 R R IR 2
PLN02605, /&K & Z2Ansisl, &5 Ay fh MGD Z6% R & H i1 2 7 51 Xt (E 4),
FRERAAAE 14 MGD R A AR SF 450 38 (18] 4 LLHERT/R), BT 5L X8 T i oA MGD 5% %

B3 GhMGD3 % & #) Z 5T A7 25 R
Figure 3  Predicted three-dimension structure of GhMGD3 protein
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HEE
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B 4 GhMGD3 5 btk MGD K% R RE G % 55| b o4 R

Figure 4 Multi-alignment of GhMGD3 amino acid sequence with other MGD family in different plants
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Bo £ NCBI K 2 H ] BLASTp K R &M P AN FIRFS, FET 11 FARYFNEARFS] . &
USHE Tripterygium wilfordii . 8\ FdJF . Al Al B Theobroma cacao. 153 Mangifera indica. T 4:#i Carpinus
fangiana ., AKFE Hibiscus syriacus . W43% Durio zibethinues . ¥k Juglans regia. 13 XW Hevea brasiliensis
FEHE Pistacia vera. #i§ Morella rubra, Bt ¥ MEGAS H it R vt bR (& 5), MAEEAFIIS5 K
MRS R B, HUCRME ., ATal Ry, SHAYR SRS EREOL.

69 XP 035539077.1 #%#k
100 CKABII99535.1 tt

53 L KAE7997666.1 T4
62 XP 021641898.1 A5 i i
46 XP 038700969.1 75 2\ i
XP 017982022.1 A AT
% XP 0227551941183

39{GhMGD3 it M
100 XP 039071783.1 A&
XP 044463573.1 153

499'—)@ 031250492.1 FFr

NP 001323965.1 #FI I+

0.02
AS GhMGD3 AR & Gt ibst o5 #r

Figure 5 GhMGD3 Phylogenetic tree analysis

2.5 HFEE RT-PCR ST SEBABELE THERENRIEZESHT

DAREAE ) GhACTIN NS EE B, 38 i E it i
RT-PCR # R ¥t GhMGD3 F: [N 7E < Hifhi 197 1)

4 AHGUP I FRIAE AT 4T . N 6 TR 1%

FENERIB TR, MiERATHME, hRRkT

e dE MR e i e

25, FIJH qPCR Kyl GRMGD3 S PA{E Bl Al i GRACTIN: - asker 2000 P2

’ { E SN NI R AL LRSS 7N L e o -
197 RAPRAOAR . 5 U RS TEPINRIE g oy g RTPCR 44 GRMGDS #4676
gE 5 (F 7A) [F)2F € & RT-PCR —%L, & 7B " LA Rl 20 4% ¥ 4 £k
%Hﬂ : E{EE@%HJJ‘:}E—F 4~24 h, %ﬁﬁﬁ{%?iﬁl . 1E Figure 6 Expression of GhMGD3 in different tissues of cotton by semi-
S TE AT L, HERIA AR R, HLARAR quantitative RT-PCR

WAL P 72 h BF ek Bk B d s, Hi 12 F 72 h B AL B L I8 i A PR i R (P<<0.05), Ui IR

TEZ BMEBERO RS, REAE XM IE A V2 B
1.2

16

[Aa (B &R mECHE o
12 |
i
)
w® gL
r
=
4 L
el m o
R = - g 0 4 12 24 72
YA I} [7)/h

A BIARRF R AR R %R 05 (P<0.05); B E**& o5 5 b B L 2 53 5.3 (P<0.05)
B 7 GhMGD3 AR ERRFIHL (A) BAKEE M8 42T (B) 69 F A HEX,

Figure 7 Expression analysis of GhAMGD3 in different tissues (A) and low phosphorus stress (B)

3 WikEE®
OR3P At EL A L 77 FUBE A SR FLIEEE — BESE T (MGDG) 12 FUREIE 18k
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S Hih (DGDG) A, BT BARI) 80%. B {-ZLWE I — BEIE H b2 B AR i A 3 2 DL KOG &0 e
T EEMATWRYIR R, XHEE T LIRS . MGDG /2 — 2 7L 8% 3k — ik 3L H i
(DGDG) WY CHERTR, TERIRER MG TR R RS, ik, MGDG & B Y B EE . K
4y MGDG J2& H v F AR 1 MGDG A 5 B AR 240 20 rb il i 22 R] 91 T BE XA 4 4
KAREZE, (A5 8R R,

PR ST mgd3 Fll mgd2mgd3 FE7E PRAERE M0 T A4 25t B0™ 8 (194 KGR 28 Al DGDG & HEREAI, 1578
HiZR W] MGD3 4131 MGDG & BUTE B S B X A A A B2 E Y, st AR OsMGD B % A
MU Nicotiana tobacum FAVRIS 2] T F 1K OsMGD JER N RIVE , @ (KBS0 F 428 BAfb s br s 1k
TEBL TR IZIER T DU R IR S ALBRIR 0 & i, E— B R R IR B 1) AR . MGDG {XUFF
FET RS, {H DGDG ] IAEFE TAR TR o, 4 500 T, flnsiin T, &l LI CBERERY,
- FUBE B B DA A 76— 7 Ao e vl J2 A 1] 2 0 A JBE 198 S A e 2 T L R i 7 Y72 A 1 v 8 3 5 1) R
REFDG S HLEI B S A8 20 2 b R 3E AR, MGDG Ml DGDG i 1] LLRa & 4R h Ot RSB A E A
YR, FEBEW A M SUETT R ST AR N A S AL, LR T A B X PR B A 1 AR R T R .

AHWFST FASEL PR 51 5 3L I T i MGD 815 H 1) B UM L — Ik H & B [R) R s, M
By HBE R 197 SR T 1A MGD3 LI, Il a4 o GRMGD3, % & F MGD %
WL o ZBEREAE 3 NN &F, GhMGD3 & X 01 it it~ 26 610.54 Da, SFHL SN 8.74, S0
EH, BAREMESERME. HE AR T ZEE I H o-S25E AT i b S A 7 B 2R, 3 e R R
SRS AT IR KL N = G A4 T LS540 5 W R T FUBEIR & i MGD1 S5/ AH L. %38 R 4wt & AN A7 AE
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