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Abstract: Understanding the expression regulation mechanisms of enzymes related to starch synthesis in cassava can
significantly advance the molecular breeding for high yield and high starch content. Prior research has uncovered that
the auxin-responsive gene, MeESAURL, upregulates the expression of MeAGPSla, a gene encoding the small subunit of
the key starch-synthesizing enzyme, AGPase. Yeast two-hybrid screening identified a Yippee protein family member,
MeYippeel, as a candidate interacting protein with MeSAURI. In this study, the coding region of the MeYippeel gene
from cassava variety SC8 was cloned. The gene was 321 bp in the coding region, lacking introns, encoding a protein of
106 amino acids, with four predicted phosphorylation sites. Expression analysis in different tissues and organs revealed
that MeYippeelwas most highly expressed in axillary buds, followed by fibrous roots, storage roots, and mature leaves,
while expression levels were lower in stems and petioles, and the lowest in apical buds and young leaves. Expression
analysis during the different developmental stages of the storage root showed that MeYippeel expression was primarily
during the formation phase of the storage roots. Further point-to-point yeast two-hybrid verification indicated an inter-
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active relationship between MeYippeel and MeSAURI proteins. The results would provide new insights into the mo-

lecular mechanism underlying the positive regulation of MeAGPSla expression by MeSAURI.
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PR ) EEORIEN . AT R A A BRI P R Y
B 53 FALERX ACE & ™ . B iE B AR S
B TR R R A o A B R R A Y
YERR AN, FEAE SR TE R AR N &,
# K ADP-HiZ FEFEREIR (LG ( AGPase ), JEM &
L (SS ). VEH 43 L ( SBE ). % 4% ( DBE )
SR R I A A A P A
RGN DA EEES STEmm AN G G . HY)
MR, WEKZE (auxin), RER (gibberellins ),
542 (cytokinins ) FIFLV%ER ( abscisic acid )
S5 38 1 5 WA P ) A A R B RIE R A A A% ok 1]
PR G . WiTETR ( ABA ) FIN5|IE-3-2 1R
(IAA) 5FKRMFLE T I I TE R & B ¢
SR ik B D ABA B T B S T
SEPH NnABI4 ik 4, T NnABI4 R 25 5 V€ k)
B NNSSL (19 )5 2l e i H 58, MG 5
AR ZER e RN, TAA . GA; (FER)
FZR ( FKZ ) AERAERAE SN, GEAE A S
BRMENAR, HMEmCE R
ABA TENAERKIEIFR, T LIRS E SR a8 E ik
B, REIPARSI AR, RIS AR B4 )
Pk AR R BT A R R R S AR
Ve B LA o i — 2D AT o

SAUR (small auxin up RNA) 22— 54K
RIE AR ERNZE, TEMPh, SAUR
HE A 5t g i 1) 2 1 o R 2 5 R AR K R i e
N, TERTTHEP A . K S N AR AR R
HEIEMEM ., EmERMMIRIEN, KE
MeSAURL %% & AGPase 1 /N W 3 4 % 3
MeAGPSla )5 8 FIE iz L F i ik, 2B
MeSAURL [H#:5 5 T RETEM G il BELE S
AT 1 4 Yippee A GT MeYippeel
J& MeSAURI WM HAEE H . Yippee & HE—
T BEORSF IV ERE 4 B, HRNEE R T2 A7
ETHRE. Y. shFE2fMEZEY T, B
HATEEY R DI E 2 EE A6, T
SRR il . G A E FA A R

W, BES 5 DNA . RNA .| A B HAb /N T4
LG, NS 55 MERACE Ery R
KA . Yippee £ I ZEAR Y H 0 A W 2= D e S p
/b iR KAE OsYIPLL JE K ] AR FH /K Ag Y
W RO AN Yippee 2B 13 5 A GEE A5
Y MG 5 o i, AR R R R 5
MAPK 15 538 % AH BAE H , DTS2 M) 40 7 1 2 4K
Yippee & H Al figid 50 R A K, A HF5EuEN
(AR SR ER i L7 1110 10 N U N 2 U w87y 1 S
HEJ& R AT Yippee J R FE AR 1 AE 380 A8 v i R
AT ERE R
A MeYippeel Hk[H i) HARTIRE M AT .

AR5 TERE MeYippeel (Igmih X, FFJ& 5143 Hr
Y& SR NG AL BN = R T A b Ul 3
WA AZ AR KHIE MeYippeel 5 MeSAURI1 Z [H] Y
MHEAEH, R R NiE—L 05T MeYippeel 7£
RE e R R R D) R S H AR .

1 R 5FZE
1.1 ##

HER 8 5 (SC8) ARBR [ FAEM BT %
JE s RNA $EBGLF & 0 A Jb i R A =AY RHE
A BR 2 F] R SR A SR A PR A BR A W
qRT-PCR e [ 145 LA N W) 5 S b ik D 2R 45 il
WWHEAY TR (KE) ARAR,; Bk BuL
&k H Omega Bio-Tek 23 ) 5 HltfE1 %L (SD )
Wy A bR A A R A F ;. KIBFTFE DHSa.
FERETE AH109 W [ 110 s A= 5 R A BR A D 5
T RE R A # AR Tkl pGBKT7-p53 . pGADT7-T,
pGBKT7-lam . pGBKT7 .pGADT7 Hi A S50 28 {117
12 Ak
1.2.1 MeYippeel X H &) %% S8 RNA #EHUR
74 Plant Total RNA Isolation Kit Plus By Ui
F2I RNA. J/H MonScript™ RTIII All-in-One
Mix with dsDNase i &% RNA K #:5% N
cDNA, ¥ NCBI #5482 #2 L 1) MeYippeel 1Y
CDS F4{5 &, M Primer Premier 5.0 %1t
MeYippeel Y I . T 514, Jfn 444 MeYippeel-
BD-F/R (& 1), fEAC R YR B A PR A
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Tab. 1 Primers used in this study

EIE/ XS IWFH (5-3") i

Primer name Primer sequence (5'-3") Usage
MeYippeel-BD-F/R F: TGGCCATGGAGGCCGAATTCATGGCGGAATTGGTGGGT ik
R: TGCGGCCGCTGCAGGTCGACCTAATCAGCAACAGTATGGAGACC -

MeYippeel-real-F/R F: CATTTCTGTTCTCCCACG e

PICHE =

R: TTCCCTTCCTTGTACTTCTG
F: ATGCGGTTCTTGATGTTGTTC

Tublin-F/R

R: TCGGTGAAGGGAATACAGAGA

A5 . LA cDNA A1tk ,, MeYippeel-BD-F/R i
51991 MeYippeel, MifAZR (50 uL) : 2xPCR
Solution Prime STAR HS (Premix) 25pL ,
MeYippeel-BD-F 1 pL; MeYippeel-BD-R 1 pL,
ddH,0 22 pL, ¢cDNA B4R 1 pL, ¥ 3FEF: 94 C
5min; 98°C 10s, 56 °C 15s, 72°C 30s, 35
AMEF; 72 °C 10 min. 16 CIEET=Y) .

1.2.2  MeYippeel #1415 85 54 @id
GSDS ( https://gsds.gao-lab.org/ ) 7EL&ARA4 T A
= MeVYippeel #:[H 1 45 ; i it ProParam
( https://web.expasy.org/protparam/ ) £ £k B 1 1
MAZE MeYippeel BYEfLMERT; it TMHMM
( TMHMM 2.0-DTU Health Tech-Bioinformatic
Services JEZR A4 LN MeYippeel 25 [0t A9 5 5
X5k ; i1t SignalP-6.0 ( SignalP 6.0-DTU Health
Tech-Bioinformatic Services ) 7 £k %k {4 i il
MeYippeel [ BAY(E5 AKX ; i) NetPhos
( NetNGlyc 1.0-DTU Health Tech-Bioinformatic
Services ) TELERAFHUINZ A H BRI 455 3l
1f Wolf PSORT[WoLF PSORT: Protein Subcellular
Localization Prediction (hgc.jp)] £ 2k M uf X
MeYippeel & 5T A4 S0 20 A e (52 B4 7 7000 5 e
MEGA7.1 %k 4 f Neighbor-Joining ¥: ¥ #
MeYippeel RGH LI

1.2.3 MeYippeel #) & ABEX 54 1T MeYippeel
FHA qPCR 51¥3F4r 4~ MeYippeel-real-F/R
(£ 1), UAZ Tublin RRIENHNSIEN, &
T gPCR 5|#)Jf4r 4 h Tublin-F/R (£ 1) , i
F198 652 AT o IOV ZR (10 uL ) : MonAmp™
ChemoHS gqPCR Mix 5 puL, MeYippeel-real-F
0.2 uL, MeYippeel-real-R 0.2 uL; AJ ddH,O
2.6 uL, Btk 2 uLo S W AER: 95 °C 10 min; 95 °C
10s, 58°C 10s, 72°C 30s, 41 MG,

1.2.4 MeYippeel & @ &9 &A= g igigrmm

pGBKT7 FI pGBKT7-MeYippeel kil z
AH109 BEh), IO TRER GBI AR AL BB gR, W
SRR AERAT O, Kl MeYippeel £ 14275 X
BA KA pGADT7 1 pGBKT7- MeYippeel
ILEFACE] AH109 BEbE, fEAERR . So 2 BRI
RIRESRIE (SD/T), (AR, 28R HER.
M4 B ARG 75 (SD/TLHA ) FI& A X- o -Gal
MR . SemlR . HEIR . RIS B AR I
( SD/TLHA+X-0-Gal ) b43 k%, WEEEERER A
KAGHL, A5 MeYippeel 2 H I
1.2.5 MeVYippeel 55 MeSAURI B##E 3 ¢ 5,5 4F 4
E ¥ pGBKT7-MeYippeel il pGADT7-MeSAURL
ILEfb 2 AH109 BERE, ik P ve ke o K BHE
BRRR Moo BRTR AR R TE AN RS 3R 0 |, R K
15 O FIE 684k
1.3 HiELE

KM SPSS 26 #f#t AT B s gt o, R
A AT LR R A 22 5 i M 22 00T

2 ZBRERH
2.1 MeYippeel EEMZESEWMERESH
2.1.1 MeYippeel A B & L% ARAFFLL SC8 A
EMFIE) cDNA BN, IR S it AT
RT-PCR, K13 HM W (B 1) o FEEWTF &,
MeYippeel 3K 1 CDS XK & K 321 bp, Zwfith 106
NEHENR . 5 phytozome ( http://phytozome-next.
jgi.doe.gov/ ) HUE FEh AMS60 K E & A Y
MeYippeel ZEEFHIX LA, A 1 oA %
B, SC8 AKZLfY MeYippeel 45 256 ANt Ny
“C”, 1M AMS560 A2 MeYippeel F K 7 % 7
BRI T (K2) . BHRNES ST
IR FHN A, SC8 K% MeYippeel & H I
86 ML N “P” , 1M AM560 KZE MeYippeel
HETEZALE W E RN S (E3) .
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Fig. I Cloning of the MeYippeel gene

2.1.2 MeYippeel A FH ey A M1z &b Wit
ProParam TEZ T AZE MeYippeel &HH TN
Cs4sHss1N 55015486, 23T i (Mw ) 254 12.27 kDa,
MR (pl) K 8.69, AEEREH 14.55,
MEEERR, SFBCEKRECH-0377, £
EHETHRKEH. ZEASAH 20 FE LR
B, Hrb Ala (A) &85 Lys (K) f&&, B4

1 11 21 31

8.50%, Pro (P) My HAK, 5 0.90% (£2),
MeYippeel i [ 5T 114 5 JIE X 4 F9T 000 45 2R ¢ B
MeYippeel 5 A BRI, it SignalP-6.0
AT MeYippeel & F MG 5 IR IX S8 & 21,
MeYippeel fEH TG Sec/SPI {55k, A& T 4>
WEAMBREN, 54 TMHMM #4451
455, it NetPhos 84 Fil il 2 & (1 i W R kAL
MR MeYippeel FHHWRES A 4 DMHERRILAL
Mo MeYippeel 5 F 519 21 ffd 52 407 T 2% 58
N, ZEAERA N REENM T, HREE
S AN
2.1.3 MeYippeel % “%#AK 4 ¥ MeYi-
ppeel JFH LIS AU LA & 0Y 19 R HAh )
M) Yippee FF 4 [ % # ( Nyssa sinensis,
KAA8533573.1) . EPG#E ( Hevea brasiliensis,
XP_021661656.1 ) . = i 4 £k #if ( Dipteronia-
dyeriana, KAK2658520.1 ) . & # ( Xantho-
cerassor bifolium, KAH7543806.1 ) . Z5#( Camellia
sinensis, XP_028081361.1 ) . M3k . ( Lupinus
angustifolius, XP_019415243.1) . K& ( Cajanus
cajan, XP_020226898.1) . [Pk & ( Lupinus albus,

41 51 61 71 81

AMS60 ATGGCGGAATTGGTGGGTCCTCGGTTGTACAGCTGTTATAATTGTCGAAACCATGTTTCTCTTCATGATGATATAATTTCTAAGGCTTTT
SC8  ATGGCGGAATTGGTGGGTCCTCGGTTGTACAGCTGTTATAATTGTCGAAACCATGTTTCTCTTCATGATGATATAATTTCTAAGGCTTTT

Consensus atggcggaattggtgggtectoggttgtacagetgttataattgtcgaaaccatgtttctettcatgatgatataatttctaaggetttt

91 101 111 121

131 141 151 161 171

AMS60 CAGGGAAGAAATGGCCGAGCATTTCTGTTCTCCCACGCAATGAATATTATTGTAGGTGCTAAAGAAGATAGGCATCTGATAACTGGTCTC
SC8  CAGGGAAGAAATGGCCGAGCATTTCTGTTCTCCCACGCAATGAATATTATTGTAGGTGCTAAAGAAGATAGGCATCTGATAACTGGTCTC

Consensus cagggaagaaatggccgagcatttetgttectcccacgcaatgaatattattgtaggtgetaaagaagataggecatcetgataactggtete

181 191 201 211

221 231 241 251 261

AMS560 CATACTGTTGCTGATATCTATTGTGCTGATTGCCGTGAGGTGTTGGGTTGGAAGTACGAGCGAGCTTATGAAGCATCTCAGAAGTACAAG
SC8 CATACTGTTGCTGATATCTATTGTGCTGATTGCCGTGAGGTGTTGGGTTGGAAGTACGAGCGAGCTTATGAAGCACCTCAGAAGTACAAG

Consensus catactgttgctgatatctattgtgetgattgecgtgaggtgttgggttggaagtacgagegagettatgaagea ctcagaagtacaag

271 281 291 301

311 321 331 341 351

AMS560 GAAGGGAAATTCATACTTGAGAAGTCGAAAATTGTTAAGGAAAACTGGTAA
SC8  GAAGGGAAATTCATACTTGAGAAGTCGAAAATTGTTAAGGAAAACTGGTAA

Consensus gaagggaaattcatacttgagaagtcgaaaattgttaaggaaaactggtaa

B 2 SC85 AMS560 /RZ /) MeYippeel CDS F5 31 bk 3¢
Fig. 2 Sequence alignment of MeYipee CDS in SC8 and AMS560

1 11 21 31

41 51 61 71 81

AMS60 MAELVGPRLYSCYNCRNHYSLHDDIISKAFQGRNGRAFLFSHAMNIIVGAKEDRHLITGLHTVADIYCADCREVLGWKYERAYEASQKYK
SC8 MAELVGPRLYSCYNCRNHYSLHDDIISKAFQGRNGRAFLFSHAMNIIVGAKEDRHLITGLHTVADIYCADCREVLGWKYERAYEAPQKYK

Consensus maelvgprlyscyncrnhvslhddiiskafqgrngraflfshamniivgakedrhlitglhtvadiycadcrevlgwkyerayea gkyk

91 101 111 121

131 141 151 161 171

AMS60 EGKFILEKSKIVKENW
SC8 EGKFILEKSKIVKENW

Consensus egkfilekskivkenw

B 3 SC8L5 AMS560 i MeYippeel SEEF 5 Lk 3¢
Fig. 3 Comparison of amino acid sequences of MeYippebetween SC8 and AMS560
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KAF1893681.1 ) . i ( Sennatora, KAF7830747. 1) .

Tab.2 MeYippeel amino acid composition B (Di ospyros lotus, XP_052183539.1 ) | R
An%fviid Qu?rzl;i;ties R?tzif/u% Aif EZiiid Quii?iies R:[t:if/ﬂ% (Ziz phus jujuba var. Spinosa, XP_015886610.1 )\
Al (A 5 550 | Lw L) . 750 EFS (Nelumbo nucifera, XP_010267494.1 ) | %
Arg (R) ; 660 | Lys(®) 9 850 JrERH- ( Trema orientale, PON81226.1 ) . ¥Rz 4k
Asn (N) 5 470 | Met (M) ) 1.90 ( Quercus suber . XP_023912069.1 ) . KR
Asp (D) 5 4.70 Phe (F) 4 3.80 ( Jatropha curcas, XP_012084536.1) . FIfEF- 1
Cys (C) 4 380 | Pro(P) 1 0.90 F' ( Bauhinia variegata, KAI4338001.1) . = #f
Gln (Q) 2 190 | Ser(S) 6 5.70 ( Prosopis cineraria, XP_054799767.1) . K45k
Glu (E) 8 7.50 | Thr(T) 2 1.90 ( Quercus lobata, XP_030934691.1 ) . + Jffi %
Gly (G) 7 6.60 | Trp (W) 2 1.90 ( Cephalotus follicularis, GAV82826.1 ) ]#4 #
His (H) 3 470 ) Tyr (1) 6 370 MeYippeel RGN, 25 R BIR, 5 MeYippeel
e0 f O T WO 8 O RERETNRETTRIR (K 4) .
MeYippee
60 XP 021661656.1 protein yippee-like At4g27745 Hevea brasiliensis
XP 019415243.1 PREDICTED: protein yipper-leg At4g27745 Lupinus angustifollus
XP 020226898.1 protein yippee-like A14g27745 Cajanus cajian
KAF1893681.1 hypothetical protein Lal 00002194 partial Lupinus albus
68 L K AE9604031.1 hypothetical protein Lab Chr11g0067041 Lupinus albus
XP 054799767.1 protein yippee-Be At4g27745 Prosopis cineraria
KAF7830747.1 protein yippee like Senna tora
KAF7816665.1 protein yippet-like Senna tora
¥ 45 KA4338001.1 hypothetical protein L6164 016357 Bauhinia variegata
10 PONO01226.1 YippeeMis18-like Trema onientale
— XP 023912069.1 protein yippeo-like 44g27745 Quercus suber
6 96 L XP 030934691.1 protein yippee-like At4g27745 Quercus lobata
XP 015886610.1 protein yippee-like At4g27745 Ziziphus jujuba var.spinosa
H XP012084536.1 protein yippee -like A4g27745 Jetropha cureas
30 GAV82826.1 Yippet domain-containing protein Cephalotus follicularis
12 - KAH7543806.1 hypothetical protein JROB9 XS15G0022800 Xanthoceras sorbifolium
73 — KAK2658520.1 hypothetical protein Ddye 005053 Dipteronia dyeniana
60l KAK3229327.1 hypothetical protein Dsin 001208 Dipteronia sinensis
KAAB8533573.1 hypothetical protein F0562 030993 Nyssa sinensis
L] |:XP 028081361.1 protein yippee-like A4g27745 isoform X2 Camellia sinensis
2 98 LXP 028081360.1 protein yippee-lke Al4g27745 isoform X1 Camellia sinensis
56 XP 052183539.1 protein yippee-like At4g27745 Diospyros lotus
o 74 XP 010267494.1 PREDICTED: protein yippee-lke At4g27745 Nelumbo nucifero
0.01 7L xp 010252677.1 PREDICTED:protein yippee-lke At4g27745 Nelumbo nucifera

B4 AREEUREMHME Yippee R LR

Fig. 4 Phylogenetic tree of Yippee in cassava and other species
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K H qRT-PCR i AK4#H1 MeYippeel 7 SC8
AR R AR B AR . HEE
TzE ., 2545 8 ML kB, 4525
KB, MeYippeel 7EMZERIFk & s, HIKN
ZAR . HRARFI RGN, FEZE RN A A 28 IR,
FETOUZE A 2R3k i IE (1B SA ) o ARSI
TR SC8 ARBIE UM HAR (FiAE 5 80 d) .
R HAR (FhAEJS 130 d 1 180 d ) FIE 2t e
(RS 230 d #1280 d ) F9%% S 40 B 73 B K
T SC8 YR AN [F] & & i A i S Al ) R 1 DL
K MeYippeel EZEMIE ks, HEH
AR R ZEF BE (K SB)

0 A
° a
. T
230 F
g
g
22}
k| b
: : :
1 10 F
" d d
NEainllls
e
TZE W BT MR R X SR PO
ZH4H Tissue
25 B
20 | a
15 |
= b
10 T b b
L T
L b
5 T
0
80 130 180 230 280
FAH T[] Planting time/d

AN/ NE FREFRRAL FR] 25 5 3 (P<0.05 ),
Different lowercase letters indicate significant difference among
treatments (P<0.05).

B 5 MeYippeel BIRIZER o
Fig. 5 Expression pattern analysis of MeYippeel

2.3 MeYippeel EARF B BER N
2.3.1 MeYippeel & @ Ftirm  7EEEREAGRAE

SCHGHT, T OO MR S B R AR
BD-MeYippeel 5 BD # ks 5l L E AH109 B
B, i AR KOS SO TEAL B AR EERE AR KR A
A 25 R o, 2 FhEERE T BEAE K AHBICE 6 ),
W] MeYippeel SR TCAM RN, A HIT/ESE
(2R A HAERFSE

10° 10! 102 1073

SD/T
6 MeYippeel EEKISZER
Fig. 6 Toxicity detection of MeYippeel protein
232 A#FEHE ff BD-MeYippeel 5 AD #;
IR A AH109 BERFER AR IEAT A USR5 o St
#:1k BD-MeYippeel Fil AD FMMBELEE . BHE
%t iR ( AD-Large T+BD-p53 ) %R ( AD-
Large T+BD-laminc ) B RE R 7E SD/TL Y 3% 57 2k
¥Rk, HAHMEXTEYE SD/TLHA 1 SD/
TLHA+X- o -Gal ¥ FA K, HHEHTE
SD/TLHA+X- o -Gal }5 574k F 26 (& 7),
W MeYippeel 5 H AN H£ HIEIGEHE
2.4 MeYippeel 5 MeSAURY B £ MW 2 3% i %
RIIE
ZNE I R B I S S NP S T

MeSAUR1 5 MeYippeel Z AU EAER . &
4 AD-MeSAURL F1 BD-MeYippeel )5k 54 A
WEREB Y, AN ) A £ s B B AT G 3%
1E SD/TL. SD/TLHA Ll SD/TLHA+X-a-Gal 1%
FrAE b, e L DN BRI X B OE WA, i AE
SD/TLHA+X- o-Gal 57753 I, BERF % S I 5 (0

(W p-2EILME SRR TE R ) . RUHE
SD/TLHA #5383+, MeSAURI1 5 MeYippeel Z
&4 TAHEAER (K8) .

3 1Tt

KEGER A S 2P, 55 ADPG 4
BERRALEE . WK ZE AWM G, M A . EM
Sy3ZHE (SBE) . iS4 s s fe e d Ak
WA pG R R S G E R . WFSE 5L C il e 3
Al JER g4 72U IE T MeGBSS . MeSBE2.1 .
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AD-Large T+BD-laminc

AD-Large T+BD-p53

SD/TL

SD/TLHA SD/TLHA+X-a-gal

7 MeYippeel EBH B #EE®R N
Fig. 7 Self activation detection of MeYippeel protein

AD-MeSAURI+BD-MeYippeel | |

AD-Large T+BD-p53

AD-Large T+BD-laminc

SD/TL

K] O Q‘

SD/TLHA SD/TLHA+X-o-gal

8 BEBWRITWIE
Fig. 8 Yeast two hybrid validation

MeSBE2.2 %3 [H 2 5k & ) . IHEMERE %1%
T e R A S P R R A glgC SRR, Bl
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i E RGN AT B R Ol AT RNA TR AR
RARE 2 D yEk s XL ( BEL Al BE2) 1Y
ik, INEEE T A B B R
AU BRI, AR A A DG IE IR B F s
R, RS A TFENT, Yippee 3K
JE LB T AIF S S SR g s s i 2w !,
HZ W R A KR K TES 5 TERm G A DG %
IRV R HGE . A SC 5 3 A A9 & 3 ADPG £&
WML AL /NI 3 5 [ MeAGPSla 5% MeSAURI iF
P4, A58 o R XU A8 S 0F — A5 E B
MeSAURI1 5 MeYippeel fFEHAERFR

R ES SHY R T LT RIER A K
P . AERFEAKREE R A& BT R IE R
IKRE AT R A B 2 A v A K 3R ORD R R [ e 4
o i TAA AT REIFFRLATE RS & 1, FRAROK
A K Z I R R L OsARF18 %3k, SEUEK R
E%%@wxé%mmmﬁmk*&ﬁ%nm”k
BE AR Z LY AR PSTAR2 28 AR (A 1)
IAA i ERR, X450 S5 AGPase K
FER gL PSAGPL1 Fiki B EL, s
AGPase JETEREAR 3 5, RAMKAHE TR T8N,
W R E WO KEYR LT NI &
B, ARSI S 0k AR s %
YIME . TEARFEYARIE I, R % & W RIY

BRI, BRI KK TAA B ERED,
TEAREHAIE ot i, AR KRG (ARF,
SAUR. AUXL %) [RIBKFHES, fESEHAR
WA R ATER & . A58 &I MeYippeel SEA
FEAEAREYHNIE IR, FIHEN MeYippeel
A KRG 51 FMCE T MeSAURL BAE, B
[i] M o7 A= e 6 AR S B AR & RN UE A AR 2R A
o FE s, Wit —2 58 MeSAURL Al
MeYippeel HAEXT MeAGPSLa ik 1520, i i
LR B MeYippeel 7EA EHAR I i A1TE K3 FL
E B ryhe.
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