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Abstract: To study the dwarf mechanism of Aril327 on molecular level, three stem apex ¢DNA libraries of
Ari1327,Ari971 ,and tall-culm mutant Ari3697 were constructed and sequenced using Illumina HiSeq™2000 sys-
tem, respectively. 4. 9 G available transcriptome data were obtained , with 70877 Unigenes were spliced. After com-
paring the transcriptome data of Ari1327 with data of Ari971 and Ari3697, we uncovered 13919 differentially ex-
pressed genes,of which 5406 up-regulated while 8513 down-regulated in Ari1327. Gene Ontology functional enrich-
ment and KEGG pathway analysis revealed that the differentially expressed genes enriched in plant hormone signal
transduction pathway. After qRT-PCR, we speculated that the signal transduction and interaction of IAA and GA
might contribute to dwarfism of Ari1327. We believed that the abundant differentially expressed genes detected by
transcriptome sequencing would be beneficial for revealing the mechanism underlying cotton dwarfism which layd
the foundation for breeding cotton dwarf gene type.

Key words : cotton ( Gossyptum hirsutum L. ) ;dwarf ; transcriptome

A T [ T B 22 AR, SR AR AR B AT BT
{EIERBE 75 i P R LA R LA A B AR A, X1
IB/D 55 Bl R AR AR A A4 g 7 i B
TR MR A 28 A T T SR AL P R 1 I
IVANCIE 8 S hE & 7Y SRR I & N S
PR R TR R A SR AL MR ) B ER LR R A BT il

s B H9:2014-01-22 &[0 H#3.2014-04-11

ol SELIT , (A 4 R Y VR P i 3% B = sl A A A1
TRLAF N T PR R S, 98 A8 AR Pk A2 2 1B A T8 1)
150 3 VR AN BB I A 5 A8 A P IR T 1 D 3R KT AR
AN, 428 BT AR B (1) 155, 3X B b 58 AR IR AR 4 Mt
N A E G R REK B BB AE R sk, A
1918 4F S. C. Harland ' & 3055 — AN B K AL 28 728

™ & HH Rz B #A :2014-08-07

URL: http ://www. cnki. net/kems/detail/11.4996. S. 20140807. 1021. 016. html

HE&E&WAR:E%“973” %] (2010CB12600)

H—VEH TN AR R AR, E-mail ; anwy. 07. neu@ 163. com

WA AL, EZ BRI B AT TAF . E-mail : dxm630723@ 163. com



5 1 GOCHESE B ARE AL AR Ari1327 ZEISHE SR 43T 1047

TRLUK AR AEIB L S AR I o ik R 20 | H 322
PP A R R AE B, BRI TEE R T
— A BIRFT AR AE AR AR, 12 58 A8 1A ) I AL A Bt
S5E M E B4, SMNE GA, Ab Al i HIE F A
GEES . X RSN R b R SRR R 1 S RO
FEI R RAR B AR IE R IS bR s Kl
JE 5 3K IR R A R, TR IR GAL, M
TAA Erag %, midp il A=K 9 ABA Sitm, K
S5O0 o it o RS W e 4 A o Pl ASO8 FRIF 5T & B, Ak
T8 GA, 1 A B AR Y T4 B A bR sk R 2 B
AR FEXT KRS /N ZE SRR AR AR I R AR AT 5T
AL TG B R HARA I o T AL AR

T TS I GE T — A Bl b A R R 58 AR 1A
Ari1327 , HAFRE A 69 em , J& TR FFARAE AR 1R
A% JEAS AR T 0T, HIR ARt 15 1]
A 5 | R 1 T [0 8 1% 440 et 1 ) 240 L e
KAZZEIN R 51 Ay, 0 SNt Y 2, w1 A5 E
Ari1327 PR SRR AERKREADC, it QTL &
ITiene S R RS e AT i Sl Y N
R R T Ail327 TEMRAEEAL B Fhrh i S

SR P H R (RNA sequencing) 7] LIFE A
SEEILA A P AT T, ARS8 T A 19 mRNA F% 5%
AEREAR R KA SRAS AT AR B4R W] LUAS:
B 5 S SRR AT T A R A O e A Rl
WIS R AR AR E g 2R Y, B
Rk, B AR SR T A A 92 Ak 58 A8 44 1) A Sk 28
JPRRGE . AT AR AL R L R AR =2k A T
FAR AR DO R sg gl 0 H R BN R
W 7 S8 405 ) s 22 B, AN 1] 1 & R b i SE B v
Aril327 SEEF A Ari971 38 3% Coy 5B £ i75725 15
BB R AR L1 Sl 2 R AL R LR
AR AR AR AR B 9 R R A AL R AR
AL TREAT AR R Ari1327 BFAE AU AriO71 1 FF
RASAK Ari3697 %53 4> cDNA SO | LU A>T 7K F
HRER Ani1327 BUREALHLEE, A Aril327 FEAR ALK& 1L
B R SR . R I A 0 K
B RS THLERE TS HRAE T S TR,
1 #MBE5RE®
1.1 XEHH

DL AR Rh R RE Ari971 (A9, BF AR ) K HURR
FFRARMR Aril327 (A1) Rl FFRAS K Ari3697 (A3)
5 T 2RI BT A RL, B L SEAR A B BT BT
TR R AL . 3 SRR R R T N T A

FOKWIESR T 5EEE 1 13 WG AR A,
BT AR 10 4, AR S B 3 AN ER
N TAMRESHARE Dy GG KT 3000 1x, B
MREE 28°C /22 °C, IR [E] 14 h/10 h, CO, M B >
350 PPM, 25 S JE 60% ~80% . 453 d BE/K 1 1K,
5 EIMEE SRR A B 430 B3 A R i 25
B2 SEEMEAB AT, ZJFAFITF - 70 CBAR K
Hidha

1.2 RNA BRERK X EME

1.2.1 2 RNA BJ3REX K] RNA prep pure tH%)
&k RNA S B0 & (RAR ) 43 S 03 AR 2R 4R
L RNA . FH 1% B R W5 368 e o Uk R L RNA 1)
afi fir K 5% ] Agilent 2100 RNA 6000 Nano Kit
CLFEAR ) AR IE— A RNA BV LI 0D,/
0D, P LUAEL, 201 B S 58 2 1 4T 9 58 RNA (0D, /
0D, fHFE 1.8 ~2.2 Z[8]) F T CFEMEE

1.2.2 RNA XERHE HREFEHGES RNA &,
FHAA Oligo(dT) MY EER & 4 &L RNA P mRNA,
PRE 200 nt LA RNA SR 40 BH B 7 = R 34
B9 728 mRNA FTH7, L mRNA %8 F B AR,
FNWHE B AL 5 | ) S s 5 IRUEE ¢DNA 83t 4
b RIHES JINBEIE A Iy sk 12 R S AT
PCR 434 , 56 B 5 SCE 0 i 2% o He) 4 1Y) SC e
Ilumina Hiseq' 2000 5 #4100 .

1.3 HESH
1.3.1 JRIABHRALIE P43 209 5 0s FHR EoRE

2% Base calling A0 0 506 7 51 Bl . 38 2 JoT kb
PPER S LINT sl 7 113k BRI A B, B Y
H20(FERFE 1% ), % HK/NS bp, KJEBIHE 35 bp;
SRIFVIBREEBOH & N 31, B I 35 bp, 7542
AR

1.3.2 FHIAE 3 MHEARMALL Reads i ]
Trinity ") ¥4 Paired-end 7795717 De novo HFEIf:
KL 3] 156848 A~ BEART 200 bp HYFE A, 1L
A~ Loci(comp ™ _c¢™ _) N iKW FE FAAE R Uni-
gene , lx 245 3] 70877 1~ Unigene ,

1.3.3 EREFERE #id Blastx ¥ Unigene #5155
P NR ( Non-redundant Protein Sequence Database in
GenBank ) Swiss-Prot ( Swiss-Prot Protein Sequence Da-
tabase , http ://web. expasy. org/docs/swiss-prot _guide-
line. html) \ TrEMBL ( Translation of The European Mo-
lecular Biology Laboratory, http://www. uniprot. org/
uniprot/) ,CDD ( The Conserved Domain Database , ht-
tp://www. ncbi. nlm. nih. gov/Structure/cdd/ cdd. sht-
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ml) . Pfam ( A Data base of Protein Families, http://
pfam. sanger. ac. uk/) Fll KOG ( Cluster of Orthologous
Groups for Eukaryotic Complete Genomes, http://ge-
nome. jgi. doe. gov/Tutorial/tutorial/kog. html ) FEL X,
BOHUE >30% H e <10 °HYTERE, &1 3L 15 5
JIT AT R R AN

X152 H 21T KEGG Pathway ( Kyoto Ency-
clopedia of Genes and Genomes, http://www. genome.
jp/kegg/pathway. html) 7347, | H] KAAS(KEGG Au-
tomatic Annotation Server, http://www. genome. jp/
tools/kaas/ ) B4 TN 75 21 XF . B9 KO 5, 8% i A1
KO “ZXf i #] KEGG i #% I, 73 #r 3k [ 5 KEGG
it R 1) O 28 SCAF LA R e 30 % - 1 2

RIEERAE B, 17T GO( Gene Ontology ) DIfETE
281 B (hitp ://www. geneontology. org/) , 15 2| &4~
Unigene 1Y GO 15 BJ5 , H WEGO ¥ 445 GO ThRE 4>
ki1t
1.3.4 EERAZFZHN  Unigene LB
FH RPKM ( reads per kb per million fragments) #5, R
P25 B (RPKM B TR B I TEAR [ AR A
(] ) 22 5 AR R, 22 AU Log, (FER 1 RPKM/
FEA 2 RPKM) 3 7R, 22 5% 3% 1K 56 N 5@ S0
P <0.05 HZEFAR 40 2 {5 L BRI, 3802
SR T GO Tifie A Al KEGG i B & 4t
1.3.5 WMEEFEXERMOENAR FHEHFR
AR Ari1327 BFAERD Ari971 1 AT 2R AR K Ari3697
752 /Y Unigene HTFRAE RPKM W& AR
SENFGR IS IBSIE, 73 BIAS 2 Ari1327 AHXE T
Ari971 #Z5FER M Unigene Ml Ari1327 AHX} T Ari3697
7GR Unigene X 2 #5325 55 323K Unigene HU
S B Ari1327 AT Ari971 H1 Ari3697 #5225+
FIKHY Unigene , ASBIFFERS 3% SELERRFT R ABIR P s S
ZRiR Unigene 1E -5 8A0AHICHY Unigene

F1 WFRERBREESBREBEGTR

1.4 WEZEE PCR S

Aril327 , Ari3697 Fl Ari971 ZX 22 A & RNA
PrimerScript® RT reagent Kit ( Perfect Real Time )
(TaKaRa) S % 5% i ) & & A cDNA 26 1 %%, H
SYBR®Premix Ex Taq™ ik £ (TaKaRa) 7£ ABI 7500
FAST %¢ 6 % & PCR 1% ( Applied Biosystems) I F
SYBR green #¢ Y4Bk i 4T qRT-PCR, [ WA R
SYBR® Premix Ex Taq 10 wL,1E[@51#)0.4 pL, K 5]
0.4 wL,ROX Reference Dyell 0.4 pL,##k 2 wL, K
HZEIK 6.8 WL, BUAFR 20 L, W 2514:95°C 30 s;
95°CAEME 5 5,60°CiR K 34 5,72°C #E 30 5,40 MEIE,
BRI 3 NEE, L) Ghactin FER N2, AT
ER 2 A TS AT o H Primer Premier 5.0 Fl
Oligo 6.0 M54, Ghactin (F ; ATCCTCCGTCTT-
GACCTTG, R: TGTCCGTCAGGCAACTCAT) ; GhAUX,
( F: CCCTCCTAATCCGAAACCGA, R: AGCCTCCCT-
TCTTCCTACCA) ;GhDELIA (F;GTTGTGAAGGAACG-
CATCGG, R ; CCGACACCGCCTTGAATTTG ) ; GRARR-A
( F: CTCGGAAGCAGCCATAACCA, R: TTTGTTTC-
CCATTCCCATCCC) : GhSAUR ( F: GCTCCGCTTCCT-
TCAACAAC, R: ACCCAAGGGACATCTTGCTG ) ; Gh-
GH, (F. TCCCAAACCGAGTACCTTCG, R; CGCCATT-
AGCGATACGTTGG) ; GhAUX/IAA ( F. CCT CCTGC-
CAAAGCACAAATAG, R: TGTAAATCCCAGGACCCT-
CAC) ,%EH‘: Invitrogen NEENSY,

2 FER5HMH

NEFRESIT
X 3 A SCEERINE A58 JE AR EE A i 2
JE ISR (1), Ja S0 o Wl 3 T4 508
Zei PAL B B A B T A R RNA I 085 5.2 x
10745, 855 4.9 G, 9K 94. 91 bp, BEMEEAR)
BAREAE 2 G oA, il LA S 2 i sk o

2.1

Table 1 Data set summary of sequencing of raw data and valid data

e JEUEEYE Raw data A REAE Valid data R e (% )
Samples PEBL Reads  BVKE (bp) Base 2B Reads B (bp)Base VK (bp) Average length  Valid ratio( reads)
Al 19386166 1958002766 17142420 1632109999 95.21 88.43
A3 19442786 1963721386 16728306 1583094013 94. 64 86. 04
A9 21990400 2221030400 18712824 1775620884 94. 89 85. 10

AL Ari1327 JEFFSE7E IR A3 . Ari3697 , AT 4875 14 ; A9 . Ari97 1 M A B[]
Al :Aril327 ,dwarf mutant, A3 : Ari3697 ,tall-culm mutant, A9 ; Ari971 ,wild type,the same as below

2.2 De novo Hf#

B TARAL A, D, 5 U8 PO A5 AR 1% 55 R 4] £ 8.
WA, BT A TS A D AT E
A RIASHE 58 K Reads 4125 #04F Trinity #F

1T ML BHE 2445 3] 70877 4~ Unigene,

XL AEASE ) 70877 A Unigene HE47T 48 70 A5
FRIEHT (B 1), 45 58 B R : Unigene YK & 255
A TE 200 ~400 bp, (574 Unigene 1 51. 6% ; £ J&



5 3 LSRR AR AL AR IR Ari1327 2RI SREL ST

1049

4000
3500
3000
2500
2000
1500
1000

500

Unigene”] %
Unigene number

201~ 401~ 601~ 801~ 1001~ 1201~ 1401~ 1601~ 1801~ >2000
400 600 800 1000 1200 1400 1600 1800 2000

Unigene & (bp ) Unigene length
1 Unigene K E 5%

Fig.1 Distribution of Unigene length

% 2 Unigene IEEFRLER

Table 2 Annotation results of unigene

KT 1000 bp f4 Unigene A 14620 4>, L 4] 35 F
20. 6% , X 70877 4> Unigene B’\JﬂFﬂJﬁEj\J 727 bp,
FAE— 2D DRSS R LA
2.3 Unigene i

3 MEAN Unigene 58 IEHHEE NR | Swiss-
Prot ‘TrEMBL CDD  Pfam F1 KOG Z:3£47 Blast [t X},
EXTEE R W% 2 Fron, 5 NR,TrEMBL il Pfam % 3
AR LX) Unigene 8 H £, HHp, 7 NR
HEREH,90. 54% E/‘J Unigene 7ERE DI Z BURT 5 M0F
SRS CEERR B AS R SRR AR (&1 2) .

Woxt | L R EN BIAUTS)  BRMaF4 RSFEEL BARER EEEYRIRN HTY SRR AR
) P8 o P B Yy B BEAEE HAERRFEE Gt AAERETR
Annotated unigene
NR Swiss-Prot TrEMBL CDD Pfam KOG GO KEGG
M 30607 17163 31361 15044 27478 9253 23707 9811
Number
LB (% ) 43.18 24.22 44.25 21.23 38.77 13. 06 33.45 13.84
Rate
0.95% B 1 L X 7 58, 15 B 5 R A AH OC 1 22 S 0k R 4t
2265% 13919 4>, Hirp B2 5406 4>, FIEEL A 8513 4>
(P 4) , JF2 06T 5L K Tl RE RN 42 38 1% 1 0 By 4R 5k
TFIIEIEP
4 » Up-regulated
* Down-regulated
* Not-DEGs °
g 2|
2
3
s Or
&
= %] Vitis vinifera; = B FKRicinus communis ; ml?ﬂ t
= R Populus trichocarpa; = K E Glycine max; ﬁ -2t
= [ifi A Gossypium hirsutum; = H%E Medicago truncatula; =
= {lEi ST Arabidopsis thaliana; EE-URGIT Arabidopsis lyrata subsp. ;
ﬂ%’é’Oryza sativa Japonica Group~ | EH;_“E_Bem vulgaris subsp ; -4 r . . . ‘ .
B2 NRHRETERELHEARSHOMHTH -4 -2 0 2 4

Fig.2 Distribution of the most abundant species

blast on NR database

2.4 BT Aril327 548 Ari971 BEF
AR S

XF Ari1327 Fl Ari971 B ZEIR NG S K A 7 2%
ST (K 3) A5 51 27745 42 R FRIR A,
Horbrar B A 3 14230 A FIR S (Ari1327 FHXT
? Ari971) , GRS A 13515 D FEEEN, E—
A5G Ari3697 1 s 20 e B Hl , R FH A 2R A

A9FKIEE Logio (ARPKM)

RPKM ; Unigene (Y55 ; ® Aril1327 MIXFF Ari971 L iRIEIIEA
® . Ail1327 AT Ari971 TIRMZEE; @ 7E Aril327 FlI
Ari971 25 R i 2 LR
RPKM ; Expressive abundance of Unigenes, ® ;Up-regulated
genes between Ari1327 and Ari971, ® ;Down-regulated

genes between Aril327 and Ari971, # :Undifferentiated
expressed genes

B3 Aril327 # Ari971 ZEXHERNERRIE

Fig.3 Differentially expressed genes( DEGs) of

Aril327 and Ari971
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A1-A9DEG A1-A3DEG
Us5406
D8513
A1-A3A9DEG

DEG: £ 5 £k K ; A1-A9DEG ; Aril327 FiXF T Ari971 £ 7%k
BYZEIA ; A1-A3DEG ; Ari1327 A7XS T Ari3697 225+ KK HIFE I 5
A1-A3A9: Ari1327 X T Ari971 Fil Ari3697 #8253 Kk
LI B SR AR DGR RN s U LR 22 5 2504 D . IR 22 55 R A
DEG: ; Differentially expressed gene,Al1-A9DEG : Differentially expressed
genes between Aril327 and Ari971,A1-A3DEG: Differentially
expressed genes between Aril1327 and Ari3697,A1-A3A9.
Differentially expressed genes of Aril327 compared with
both Ari971 and Ari3697 ,Unigenes correlated with
dwarfism, U ; Up-regulated genes,

D:Down-regulated genes
4 EEFFHHXM Unigene 4 2 E

Fig.4 Venn diagram of Unigenes correlated with dwarfism
XF 13919 A>T GBS R AT AH G 14 22 57 3R 1A Ak DR ik
17 GO ThRe R (1 5) . A 73 o T D REFIAE
Yyt 1 3 RINBE 2ol 1 12 .11 F122 A4

JHL R 24 A 2 53 218 30 v i o LB B e, RO 42. 6%
ST IREIT L, 4 A AL TG P 2 i 22 R 3R
KRILHRZ, 435305 71. 9% F1 59. 4% ; 18 Wy 2 3
FRAy L rf, 40 A o A R A R T L B 3 S oy
64.4% M 65% , 225 RINFH F U EEEEY ¥
TEFRAF S 2 43 24 v 1 S5 DR Ak v A I
AN

XF 13919 A5 5EFF A5G 1) 225 57 ZL P 1EAT Path-
way ST, X BE LN 32 TR AR AE 64 N iE K L,
F3FNH T EER 2 FILFEH B ZE 10 g
o Hr s Y SRR AR AR
Tl TEM IR 3 MER L RN RZ

MYIMEFESH SRR LNRENS 5D E
RG] Ari1327 (0RAL SAE g B A
5, X5 FHrR A 2 jint H AR BRI A 45 R — 2
AT SEHRER ERZFUEGTE IR
f— B 3L IR T b AR S ok A it 3K 50 R W
Ari1327 (BRAL AT BE S GA TAA FH G (HIX 2 Fii &
BEARR I NLELE AT R | T2t — e 1 30 E

qRT-PCR 459 BoR  AUXT (LR K R AZIK) |
DELLA(HH GA J i 5 K e 38 ) Al ARR-A (41 Jfd 73
HEPHEIFE S RN ) 7E Aril327 PRI ERBI RS T
Ari971 ;SAUR .GH3 1 AUX/IAA %5 3 A K 2 FL i
i S [R 1, 78 BB AT 28 A8 K Ari1327 Hh iy 36k 2 244

NRESIIE . TEAMIZE 73 4 e, 26 S 93k B A TE 48 FE AR A971 (K 6)
10—+ T T T 3131
8 8
% 10 {1313 §
g 5
= B
° ES)
g1 {31 §
= 8
& ¥
2 &
0.1
e ]
0.01
Cellular component Molecular function Biological process
E5 ZEFEXERRZER GO HEHE

Fig.5 GO annotation of DEGs related to dwarfism
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Table 3 KEGG enrichment of genes correlated with dwarfism 35 —
WS 2ERRIKFHE bl 30 L N Al
KO code DEG number Pathway — ’
o
ko04626 52 T S5 s A AR 525
Plant-pathogen interaction it _§
ko04075 46 YRS ST el
Plant hormone signal transduction é %
ko00500 35 TEM I EREAC I gy
Starch and sucrose metabolism %
k000940 24 BB .
Phenylpropanoid biosynthesis
ko04912 22 PEPERRER B R 5 5 kA ! ! ! !
GnRH signaling pathway AUX1 DELLA ARR-A SAUR GH3 AUX/IAA
ko04976 22 NIt 57539 Bile secretion B 6 #HELATES PCR &
IRATTEZE A Clitamaterot e svnans
ko04724 21 ﬁ'ﬂﬁ&ﬂiﬁﬂ! (]l/utdmaterglc synapse Fig.6 Gene detected by qRT-PCR
k004910 21 e S ER=p o
Insulin signaling pathway
ko02010 20 ABC #:32 1 ABC transporters
ko05145 19 SIEARIR Toxoplasmosis

x4 EVESESERLERRENER

Table 4 Differentially expressed genes in pathway of plant hormone signal transduction

WS Fik it RPKM Log, AL/A9 B B 2 TR
Gene ID Al A9 Name Database annotation
compl12867_c0_seql 3.59 0.45  2.9959869 ARR-A ARR-A FJER R JHT5415) Two-component response regulator ARR-A family
comp44158 _c0_seq2 0.81 0.25  1.6959938 DELLA DELLA 1 DELLA protein
comp21197_c0_seql 2.25 0.73 1. 6239566 MYC2 SR MY C2transcription factor MYC2
comp32099_c0_seq] 11.01 5.2 1. 0822309 JAZ AR ZIM 2549382 11 Jasmonate ZIM domain-containing protein
compl66574_c0_seql 1.2 0.39 1.3870231 BAK1 TS 2 P TG SR A2 13 BB 1 Brassinosteroid insensitive 1-associated
receptor kinase 1
compl56025_c0_seql 0.66 0 / AUXL/LAX AR F i AZRA Auxin influx carrier
comp5697 _c0_seql 2.5 0. 86 1. 5395195 TGA %1 TGA Transcription factor TGA
comp45906_c0_seq5 1. 88 5.04 -1.422691 ETR/ERS ~ ZJ&3 K Ethylene receptor
compl19854_c0_seq] 0.59 2.56 -2.117357 EIN3 AIFHBUEAR A 3Ethylene-insensitive protein 3
compl1245_c0_seql 2,26 5.18 —1.196629 SAUR K FFE S A Auxin-induced protein
comp90264_c0_seq] 1.65  4.37 -1.405167 GH3 AR ERE N F GH3 &% Auxin responsive GH3 gene family

3 e

e 38 ) A5 20 8 B A o — R Y H X T R
BRI KE ] e SRS RN, it KEGG i
BEESEI, BEFREEMYHEAGRS RS L
HFERA 46 A IEH Ari1327 B4 S Y & %
PIASE, x5 Eprm &S s gt R —2, 5 H
MO TR A SR AR IR B S A AT , b &S
WL AT Ari1327 Ahit i R D N IR BRIk B
Aril327 AN FR— 1) 0 3R R Rl AN R R S b 58
A, GA T TAA S % Ak AR ke 1) J 22 R 45 4 H
AT RIS K B, i ot S W o 2 AR AR % 1 5
SRR R R BRI E A S AR AR [k AR AR St R b 2 AR
& AS98 & F ik B 2 USRI IR AL 2 AR A, FL N TR

IEF R A W2 R | 1 % St P — 2 W B R R
Jo BRI R EEP AT X — g 4 R S AR
FRK RGN b % BB FT AR IR — 30, KZ 8
AL S A RAR PR A R B R AR B 2T i R Y
BERRA  SPECENAERKETZRY MY MEMA
TR AR A AR o, BRI Z AN RS
EAEF e 2R A LR R L RE AT A
DELLA & /2 7755 25 A ) AR K0 B 4
DRIF, 57 T4 A%, 300 i 2 28 S0 g 3 PR Ay k)
TR ZAATETS M T, DELLA & @b ok 5 %
ghA B R b (KFEFR RS GIDL, 8L Rg JF P 1
GID1a GID1b £ GID1c) ,$% 5 SCF E3 iz K&
SHAE, @z £ 2 DELLA & MR,
5% DELLA 28 [ % 2 55 28 50 6 DR A il e
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ARG 38 2ok B S 2H 3R AKOT- R e R, AT AR A4
Aril327 RN 4t DELLA 25 £ B9 3 [R5 B 4= AU AT
b, BiRERIA . Aril327 4R DELLA AR 7]
fie 2 T DELLA % 2RSS & a5k A= 22 4k fift
HAHEM oL A8 B R A 31912 3 A% 48 B ik i 1
1, T AREMER DELLA & FOBHEER], AT
Ui 7 85 2R i) oy ik PR 3R 38 32 B B, GA R BB &
JLAR A bR A2 K PR, 1 B Axil327 (9% Ak
DELLA & H W E AR5 RN T 09 DELLA & H
) R ikt 2 A TU AP R 5 i, an A= K R 2
%5 UEM DELLA 2 H AT REJRAE I—FiE Ty & Fp A K
GEBENEASTY

GH3 FEH gt A K R 45 A 1, GH3 & H 2 A
W 2, TR B SR AL 1 B T ) 68 , 3 3k s /0 U 5 2 K
FOKF, AR R R A R BE T RERR, AU/
TAA PR — R st 7 e AE K RE 57 =ik
e R AN B AR, AUX/IAA JE R 528 IR 3
M S5AERKRHBEMEN LT RANRE, K
OsIAAL i85 OsARF1 AHEAEH , % 58 A AR R B0
PRI FEAR RRRUAABE ™ . SAUR 2ty — 45 8 & &5
HEA AT AR R RN R R KK H T
He AR 4, Br LA H R LI REAF ST IR AR D
A FEIE B 7E 40 B I 3R 15580 1) SAUR19-SAUR24
AE R, SR 54K A R, RN T M4
I A DA B B R 7 A e AR 1 AR 5 & BR
TEREAT RAS MK Aril1327 W, GH3 ,AUX/IAA il SAUR
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