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Abstract: Objective To elucidate the molecular mechanisms underlying the differences in bulb formation and development between
the two varieties of Fritillaria thunbergii (“Zhebei No. 1” and “Zhebei No. 3”), transcriptome sequencing was performed on both
varieties, with a focus on identifying key genes associated with these differences. Methods The mature bulbs of Zhebei No.1 and
Zhebei No.3 were used as materials for transcriptome sequencing by Illumina HiSeq high-throughput sequencing platform. After
assembly and annotation, differential genes were enriched and genes related to bulb formation and development were screened, and
the functions of the obtained candidate genes were verified. Results A total of 35 509 Unigene annotation messages were obtained
after transcriptome sequencing, including 295 differentially expressed genes. The results of KEGG, GO and KOG enrichment were

screened, and 132 candidate genes related to bulb formation and development were obtained, including starch synthesis, protein
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synthesis, plant hormones and signal transduction. Genes related to starch synthesis were associated with bulb enlargement. The
synthesis of starch and protein may be the material basis for the formation of new bulbs. DEGs related to GA, ABA, CTK and TAA
may be the reason for the increase of reproductive coefficient of Zhebei No.3 bulb. Through the correlation analysis of endogenous
hormones and quality in bulb, it was found that CTK in the bulbs of Zhebei No.1 and Zhebei No.3 is extremely significantly positively
correlated with quality. The selected CKX3 and CKX9 genes were analyzed by bioinformatics, and the results showed that the both
were consistent with the basic characteristics of cytokinin dehydrogenase. Transient overexpression and subcellular localization were
carried out on Nicotiana benthamiana, and the results showed that CKX3 and CKX9 expression levels were increased and CTK content
was decreased, and GFP signal was localized on the cell membrane. Conclusion By sequencing the transcriptome of Zhebei No.1
and Zhebei No.3, the candidate genes that lead to the differences in reproductive coefficient and morphological characteristics were
initially revealed, and the functions of CKX3 and CKX9 were verified, which can provide basis for the study of bulb development of .
thunbergii.
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Fig.3 KEGG clustering of DEGs in transcriptome Zhebei No.1 and Zhebei No.3
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GO clustering of DEGs in transcriptome Zhebei No.1 and Zhebei No.3
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Fig. 5 KOG clustering of DEGs in transcriptome Zhebei No.1 and Zhebei No.3
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Table 1 Primer used in transcriptome data validation
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Cluster-20784.0 BRI1 AGGGCCCAGATTCTCCTCAT CGAGAACTGCTTCCCTTCGT
Cluster-27698.0 SnRK2 GAATATGCCTCTGGCGGTGA ATTTTAAGGCGAGGTGCCGT
Cluster-21034.0 ABA TATTGGCGAAAGCATCAC AAAGAGGCGTAGAGGTCA
Cluster-6823.0 GGPS GCCGAAGACAATAGCTCCGT CGTCATCAGCTCGACACCAT
Cluster-22288.0 SIMKK CAAGGAGCAGGAGGGTGT CCGCTACGAGTCGCAGAA
Cluster-29466.0 TGA GGAGCGGTAGCGGATAGGA CGCCGCAATCAAGAAATG
Cluster-23117.0 ARF GATGTCCAGAGCAAGCCTCA TCGGAGACATCAGTTCACCC
Cluster-21765.4 CKX9 GGGTCAGTTCGGAATCAT TTGGTCCTCTGTAAAGTTGG
Cluster-29607.0 AUX/IAA TCTTAGGAGCACACTCGCTG GCGGTCCGAAACATGAGAGA
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B-Actin CATAATCCAGAGCCACATA TGCCAATCTACGAGGGTT
A B
— l Cluster-20784.0 2.0 lll Cluster-21034.0 1.5
15 10
- l Cluster-27698.0 1.0 lll Cluster-6823.0 0.5
— l Cluster-21034.0 2.5 l Cluster-20784.0 0
05 -0.5
l ll Cluster-27698.0

Cluster-22288.0

Cluster-29466.0

Cluster-23117.0

Cluster-21765.4

Cluster-29607.0

Cluster-21182.2

i

Al A2 A3 Bl B2 B3

Cluster-23117.0 -L5

Cluster-21765.4

Cluster-29607.0

Cluster-21182.2

Cluster-22288.0

Cluster-29466.0

Al A2 A3 BI B2 B3

AL R RS B-AXT R IA R IR
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Fig. 6 Validation of transcriptome data
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Table 2 20 representative genes related to plant growth and development in KEGG enrichment results

KEGG [&lii KEGG_i&f# P 1D KEGG V1%
k000020 FEBRIER (TCATEH) Cluster-14575.0 BN I-1,4-B- 1 B
k000051 SR 55 B A Cluster-22156.12 Tt A A T T T P 2 W
ko00500 VTR R A Cluster-29342.1 TR PR S B R £
ko00600 AR AR Cluster-21240.2 — R T T
k001212 Jig 177 R A Cluster-31537.2 FR AR o 1 B 1
k000900 W H A& L Cluster-6823.0 Bt B A L R A 1 B
ko00909 f5 2 RN =5 B R Cluster-11727.0 FUA® V6 V445 S A Tl
00950 S P BR A DR AR T Cluster-21427.1 P E Y Ry

Cluster-16503.2 W DURE B -O- AL B g
k000940 RINHRREWE R Cluster-29754.4 P e e i S
(000903 FREEYE L Cluster-21765.4 45 2 3R M A
Cluster-26092.0 Y5 2 3R M A
k000906 KLY M REWE K Cluster-21034.0 B L
Cluster-21182.2 (+)-Wi &R -8 -2 AL
MY EESHES Cluster-20784.0 MEERNBEZARER 1
ko04075 Cluster-29466.0 T TGA
Cluster-29607.0 AREWPIEE IAA
k000380 TR Cluster-27115.0 2- I 13 TR MRS XU 4 ity
k000220 W B AA Cluster-23374.1 B R 2 AL I R I
k000250 W REFRNA 7R Cluster-26786.0 REATRNEE R R ALK AR)

M GO & 45 R AEY SRR R ik T 94
A5 DR KR B K DEGs, X4 DEGs &
BEMYNFERE. WERESHS. 22, FARH,
HEERABRAREEEMIEA X GE3).

M KOG g5 SRrfiiiiz 17 53 A5 IEA K
KB MKIIER, N 15 4 KOG 25, Hh
ARV B ED A B 18 5F 2 i o0 i 43 25
DEGs 1% % , H ICHAE 5 17 S WL A — i D 5 Tt
(K4,

KEGG. GO. KOG &4 T 132 M5t
REE ZETE RS R B AR BB 3 R (BT 7). Hodr 18
A~ DEGs N[ LRI RIEIL R (R 5), XEefE
EHER S WREER . MEETHS . BERERA
PEARUTAH G .

3.5 REEFEINEELIE

3.5.1 W DURE6% =X 0 & K YR K AR S M A i
XF WUl ST KUl 35 w2k iR
T SR EATHIE D T 45RER, GA 5k
R EENAK IAA 5REHAISHCHANRRE

#3 GO BHRERMHEVE KL EHHERXR 20 MERMEERE

Table 3 20 representative genes related to plant growth

and development in GO enrichment results

K ID

AW R R

Cluster-21765.4
Cluster-26092.0
Cluster-8057.29
Cluster-8662.0
Cluster-14759.2
Cluster-16985.0
Cluster-28155.1
Cluster-6823.0
Cluster-8984.1

Cluster-27858.0
Cluster-31284.2
Cluster-24015.3
Cluster-19380.0
Cluster-26772.3
Cluster-23385.5
Cluster-27976.3
Cluster-17454.6
Cluster-18797.0

TR KT

TR KT

2 7 SRR A 5 5

I 75 PR A 1 5 JER B ) A e 42
JI 75 PR AT 1 JERL B ) 1) 42
LT E K
LA i B 2R 1 5 E £

R M & LR
TR BG R AR & L R,
BOREERERY 4-BERIR1E
M

2% 3R A QA e 1 1 4%

R 5 2RI R R A A
EHTE
BEREBLLEE A T 5 S
EHERAN

fi 2 pEACHT

REFEACHIL AR
TR G LR

Cluster-22156.127% i F i F2

Cluster-23976.0

B 6-BE R AU R
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Table 4 20 representative genes related to plant growth and development in KOG enrichment results

KOG ID KOG H[H ID KOG 7%
KOG1192  ReVRA: = Fild 6 Cluster-20675.6 UDP-% %] Bl 1 FE 1 UDP-% 22 Bl I 5L 4 7% i
KOG1231 Cluster-21765.4 H FAD 456 g5 B E i
KOG1231 Cluster-26092.0 H FAD 456 g5 B E i
KOG2653 /KA Wik Cluster-23976.0 6T R SR ik i L g
KOG1794 Cluster-6009.0 N-Z. B & 3 A p
KOG0626 Cluster-28565.3 B-HI & WS . FLVEBEAR LA A R
KOG1543 BHFJE &M, MAKE,  Cluster-24982.2 I R R
KOG1339 1A Cluster-14620.0 RINTAEBEA
KOG1263 KA AEYIE R Cluster-17528.0 A TE=R2A
KOGooz2 ~ EHANGH AL Cluster-25591.7 e AIED
KOG0156 Cluster-13472.0 YRt 3 P450 CYP2 IV 5K it
KOG1663 Cluster-16503.2 O-H L% i
KOG0023 Cluster-29754.4 MEML S (V2O
KOG0813 —MxThee il Cluster-26105.0 7 T
K0OG0143 Cluster-159.2 BRI LR 5 AL [
KOG1269 Cluster-29590.50 SAM-1f 5 T BL B AL g
KOG0725 Cluster-21034.0 2 AR S P R O R
KOG0698 155 L Cluster-30054.0 22 TR E R A IR
KOG0583 Cluster-27698.0 2 TR E IR
KOG0519 Cluster-8057.31 =55 S A
#x5 HREEFEMZFEER
Table 5 Co-enriched candidate genes
10 13 15 igee HE[F 1D IR
KOG Cluster-21182.2 (+)-Titams 8-F2 g
5 18 » Cluster-6823.0 LA B HRAE (15
Cluster-21765.4 M RR I
50 Cluster-26092.0 A A I AR
Cluster-8057.31 R E RIS 21314 (G BEZID)
Cluster-8057.29 IR TR RRAE 21314 (IR
7 RIEEEFEE Cluster-16503.4 W o ST
Fig. 7 Venn diagrams of candidate genes Cluster-29297.1 WIEERE GRS a S PR
AR . CTK. ABA HRESEMEEZEIEMHEK, H Cluster-159.2 A4 3-O-fhL il
CTK 5 ABA HAFfERZE RN, SiRINE 6. 7. Cluster-28565.3 pATRIREH
HIULBEAIE GAL ABA WBEZEAEK R A g Ol LRI
WIS, T CTI W I SR S e Clsrsss WRGEIE
f>. UL, PEAREEIER CKX3 (Cluster-26002.0) fiI  CWSersome0 SRR
R Cluster-29342.1 TR SRR
CKX9 (‘>C1uster—21765.4) BT RESIE - Cluser 297544 —
3.5.2 Wi UURE CKX3 F1 CKX9 3l DAREs 4l Cluser26688 AR
CDS [FHIAZ %, Bty M9l CGR 80 L cDNA  Cuserooniats  WIRHER 3.0 BN S 150 PR
AR AT IR e FE . P P d I 1% R B Cluster-3503.2 iR

HEIR LUK o AR AR K EE 2978 900, 1 200 bp 1 2
okl (B8, B HB A B BG4 I P, &5
BB IR B3R 830 1197 bp HI#T UL BF CKX3.
CKX9.

3.5.3 Wi UIRE CKX3 M1 CKX9 &=4015 B2 @
i Expasy M3k 471 ] ProtParam 3 F % CKX3. CKX9
i B (7 AT FAL M R R TR . g5 R EOR, W
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*6 1S BIELBIETNRMNESRERE
KM
Table 6 Correlation analysis of endogenous hormones and
quality during bulb development of Zhebei No.1

e 5K S
FW_ GA3 ABA IAA CTK
FW  1.000
GA3 0.136"  1.000
ABA 0821 -0.076  1.000
IAA° -0.004 0307  0.239 1.000

CTK 0.792” 0.72  0.731" 0.107  1.000
"P<<0.05 *"P<0.01.
®T M3 S BERBIIERNIRAER S REAEME

Table 7 Correlation analysis of endogenous hormones and

quality during bulb development of Zhebei No.3

) TR A

BR FW GA3 ABA IAA  CTK
Fw 1.000

GA3  —0.539" 1.000

ABA 0.878™  -0.654"™  1.000

IAA 0.089 —0.298 0.327 1.000

CTK 0.511™  -0.110 0.625" 0.415 1.000

"P<0.05 *"P<0.01.
IBE CKX3 YmtS i BN 259, SFHISCR 4.79,
B TR A 3 IR CKX9 bt EIERRECH 420,
SHAUN 833, ETWMEN. CKX3 il CKX9 4Ry
WEABINRREEN, RN el RsKEH.
FIH SOPMA % CKX3. CKX9 % (A ¢ 5153

1T R EE R T, R AR LR34 TMHMM2.0 X i
DB} CKX3. CKX9 4mfas A5 53T 15 I X (¥ T3
Mo RGN, CKX3 & ANFAEEEX, 8
FAEES MR A, H g T E R 35.52% o- 15T,
8.88% B-#Eff1. 22.39% FLANEEFN 33.20% TCHLNIG
MR CKX9 Yutd 8 A FFE A ARSI, &
TAERS A Y, H R 3 B 32.87%0- 18 E,
6.53%B-1 f 18.18% IEAMEEFN 42.42% o FI 45 Hh
k. Horp, 2 AN E M —ggitrb p-54
F G5 LR

i NCBI M4 H Conserved domains Research
BAEX CKX3+ CKX9 9l aR 17 51347 IR <7 45 4 35
FITRI, 255 EoR, CKX3. CKX9 & AR 4k
THI 35 4 3 R 3R I 06, 45 PLN02441. 4R
$& Plant-PLoc X #7 W1 B} CKX3. CKX9 #1741 f
SEALTRI, 45 REoR, CKX3 ENfEdEsh, CKX9
SERTAEWL . 22 SignalP-4.1 TE 2R A% HAS S ikt
T, S5 8K, CKX3 5 CKX9 9whd s A # A
EESIE, BTowtEs (B 9-A). CKX3 4ilid
A MAE 5 IREY UL ST 28 19~20 52,
CKX9 w8 (1 IS 5 KB DI s 657 128 24~25 5
RHERR. 83T Alphafold 2 X} CKX3. CKX9 4t
FUFFEAT = REE T, 45 R R0 2 ANEER =
RAERERTF G M R R AR RE (B 9-B).

*8 ERERME. SRERFEZRIERASY

Table 8 Primers used in gene cloning, overexpression and prokaryotic expression

i H EIEEA S A1) (5°-37)
FER v b CKX3-F ATGATACATCTCCTTCTCCAATTTTTC
CKX3-R TCAAGAAACAAATAATTCAATTGATGAT
CKX9-F ATGCAAAGTGTCACAACATCCCT
CKX9-R TTAAACATACTTGGATCTGTTCACGG
T Fak A p-CKX3-flagF CGGTACCCGGGGATCCATGCAAAGTGTCACAACATCCC
p-CKX3-flagR GGGCGAATTGGTCGACAACATACTTGGATCTGTTCACGGGG
p-CKX9-flagF CGGTACCCGGGGATCCATGATACATCTCCTTCTCCA
p-CKX9-flagR ATTGGTCGACTCTAGAAGAAACAAATAATTCAATTGATGA
RIAZ: et A= REN af =S GFP-CKX3-F GGGGACAAGTTTGTACAAAAAAGCAG
GFP-CKX3-R GGGGACCACTTTGTACAAGAAAGCTG
GFP-CKX9-F GGGGACAAGTTTGTACAAAAAAGCAGGC
GFP-CKX9-R GGGGACCACTTTGTACAAGAAAGCTGG
AR MME gRT-PCR Nb-CKX3-F TCCACATTTGCCAGAGACCA
Nb-CKX3-R ACAAAGTGGCTGGCTTGAAC
Nb-CKX9-F TCTCTGTTGGAGGAACTCTCTCT
Nb-CKX9-R ACCTGTGATAACATCCATTTCAAGA
Nb-ACT-F CAAGGAAATCACCGCTTTGG
Nb-ACT-R AAGGGATGCGAGGATGGA
T R IE PH A 36 POS-flag TCATTTGTCATCATCGTCTTTGTAGT
STV 41 i 72 37 BH PR B8 IE M13 rev GTCATAGCTGTTTCCTG
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Marker

CKX3

Marker

CKX9

2000 bp
1,500 bp
1000 bp
750 bp
500 bp

——

250 bp
100 bp

8 CKX3. CKX9 [ RT-PCR # & K[E
Fig. 8 Electrophoresis of RT-PCR amplification of CKX3
and CKXY genes

A 0
| C-score
1o S-score
0.8 Y-score
iz iz
X 0.6° X
® #®
z 04 Z
oo oo
ol T
0 10 20 30 40 50 60 70
ff ifaa
B

1.0

0.8+

0.6
04
0.2

3.54  JHEBER O R AE LA e R
CKX3. CKX9 J7HIRRIE BT 5L BBV AT,
CKX3 i RiXFARREYIAL N BamH 1 Fl Xba 1,
CKX9 i FIEBARREYINL A8 BamH T A1 Sal I #
Wl (R &) M RIAH A 35S-3XFLAG-
1300: CKX3 A1 35S8-3 X FLAG-1300: CKX9. #ZHUAK
T TR M I 42 % J IR B 7 DNA f& RNA G BL DNA
AR, L CKX3-F 8% CKX9-F N 514, POS-
flag N T 51 3E4T PCR, 2B g Wt s LUk 45
BoR, RINIRA T B R E R (B 10-
A). BT GateWay 7444 # pGWB505-eGFP: CKX3 Al
C-score

S-score
Y-score

AESIRB; B-RAF=HESTN, EOOREFRAT 90, MORREFZN<I0~90, WOIOREERN 50~70, BOLOREERIT 50,

A-signal peptide prediction; B-tertiary structure prediction, blue indicates confidence greater than 90, blue indicates confidence <70—90, yellow

indicates confidence 50—70, orange indicates confidence less than 50.

&9

SRR =RERTUN

Fig. 9 Prediction of signal peptide and protein tertiary structure

A
Marker CKX3
2 000 bp 2 000 bp
1500 bp 1500 bp
B e e e IR
750 bp
500 b 750 bp
P 500 bp
250 bp 250 bp
100 bp

100 bp

Marker

= -

—

B

CKX9 Marker WT CKX9 CKX3

ASLRBIIPESS i B-TEANLSE (B

A-positive identification of overexpression; B-positive subcellular localization.

10 BRETEE B RIBRME L E

Fig. 10 Positive identification of transient transformed tobacco
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pGWB3505-eGFP:CKX9 #iff. DLEFA RIAIZ 4L f5 1)
JHEEI - DNA SRR, DL CKX3-F 8¢ CKX9-F 4 L
W51, MI13 rev N RS YT PCR, & BEfIENE
B HIKEE RN, BIIERTS T ol T 4R AR e fr
PUIE=AL

Bt 519 (R 8), ik FeaB (MBI P AT AF X
FakEME. GREI (E 11-A), ERIEFWER

Frh CKX3 R AERFRIAE N 24.02 5 CKX9 &8
A
8 40
m 6 30
g 4 gzo
=2 Z 9
0 0

WT Flag CKX3

A-HIN RIL R, B-CTK SRAML, WL ARKE, Flag- 80 EHE, “RREFEE (P<0.05),

WT Flag CKX9

HERIFRIR BN 4.16 5o ik Tk (R B 34T 40
SR EENE, SRR (E 11-B), IFRIEEH
kR AR o> R A R AR A S BRI

V15 5 U I O o PO e SR 5 A B e
TS, MR GFP LRSOLHIRIE T CKX3 Ml
CKX9 Jmti 8 M FRIAE L. S8R K 12 frox, #
i eGFP ] CKX3 F1 CKX9 4wt 2 134K 2 A7 T2 o
JE I

600

ok
o
400
200
0. — — —

WT CKX3 CKX9

CTK

TRORREEZER (P<0.01).

A-Relative expression; B-CTK content changes; WT-Wild type tobacco; Flag-Empty vector control tobacco; "indicates a significant difference (P <
0.05), ““indicates a highly significant difference (P < 0.01).

& 11

CKX3 1 CKX9 R RiAFHENREZEN CTK 2T

Fig. 11 Changes of expression and CTK content after transient transfection of Nicotiana benthamiana

S0

pPWBS505-CKX3-GFP

pPWBS505-CKX9-GFP

“H

CKX3 1 CKX9 E B # I 4ApeE LI E

Fig. 12 Subcellular localization map of CKX3 and CKXJ9 protein

12
4 e
Wi VU BHEEZE TR RS R B 28 2 R E %
W, EREART. JER A . YRR S
FARA RS EEEYLEER T, 85221 % IF%
K

AWFFMN “H UL 157 F1 “Wrhl 357 2 4~ A
HREZZSE A RIZIEL T 132 4 59 DR

eSS R BHRMIER . 132 AN EE a5 £ 13
A e 48 A AR . REREARET . JEk & S5 Em R
ZAM @R, W GBEI (Cluster-18797.0). INV
(Cluster-29507.3)+ PYG (Cluster-5544.3) %% %
[A } B-G(Cluster-28565.3 ). SUS2(Cluster-17454.6 )+
glgC (Cluster-28565.3) 55 NI [H o 7E 221 1 A1),
FrnPOVEEAE YR, SUS SE3EDR U IEsE B e ik
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& I Thfe. “Hr bl 157 A <@ 3457 ALk,
CHRUL LS PR EEARRILL “UWT DL 3 5 K, “l
N15” & EANT09~13, 1 “Hi35”
B CEAN T 1.3~2.50, R AR e R
(PIAH D HE R Th R AR IA 7K — 8, REER AL R ]
B AT T DR Rl 28 M ik =5 i K (1) B 2[R 3R

Jeil AR, B A AR X E S E A
JRAER G R, 2 IR ZI AN 2, TERE
AL HENX — LG AT Be R i 2 R aa 22, M
EE R RIL asnB (Cluster-26786.0). HIBADH
(Cluster-8968.0)+ ADHI (Cluster-25591.7) 25 & 3&
PR AR U JE PR 75 37 U1 3 5 HR KR IE , 1M argF(Cluster-
23374.1 ) . TYRAAT ( Cluster-10875.0 ) . CEP
(Cluster-24982.2) 52 JE 1R & B R B0 1% 5 18
WAL R i AR IR . B T R 2R AT RE A B 2R 1 T
R ) o R A

TP N TR 2R SRS 5 7 A R M R R T
i B PR B35 A MR R R T 5 ABA
FHZ ) ABA2(Cluster-21034.0)F1 CYP707A( Cluster-
21182.2) KA 55 5 57 K SNRK2(Cluster-27698.0);
5 GA 2K GGPS (Cluster-6823.0); 5 IAA #5¢
M) ASMT (Cluster-29478.15) F1 DAO ( Cluster-
27115.0 ) K15 5 ¥ F K AUX/I44 ( Cluster-
29607.0) F1 ARF (Cluster-23117.0); 5 CTK A%
] CKX3 ( Cluster-26092.0) Al CKX9 ( Cluster-
21765.4) K5 5% FH K AHK2 3 4 (Cluster-
8057.29, Cluster-8057.31); 5 Z.J% (Ethylene) ¢
] cysK (Cluster-3503.2). serd (cluster-30583.0) #lI
ACO (Cluster-16985.0) K A5 55 G LK MKK4 5
(Cluster-22288.0); 5iliZ 2 Wlg (brassinosteroid,
BR) #H%H SMTI (Cluster-20511.0) Mf5 54 5%
BRII(Cluster-20784.0); 5/K# R (salicylic acid,
SA) MK tyrda (Cluster-10875.0) A5 5 Gt
TGA (Cluster-29466.0). 5 “Wril 15”7 Lk,
“WPDl 327 1 ABA. GA. CTK. BR HIZ&{#ifdt
PR 1) 22028 7K SF- e W 2 33 AH R R & AR = R K
FETHARE: 1M IAA. LA SA FHS(FIE I R F) Rk
KPP BBER S . SA X H &2
TCHRAER, (H2& T DL E 3 Nk 250 I
i BRI A R AR A E 2324, ABA W RS
5T R RN CTK X2 i s — &
PEFRS200, [RIRS, R “Wr Dl 3 57 2 rh i
1] GA. ABA. CTK FIFAKII TAA AT RES #3070 O

B TR s 2 R, IX AT REAE W DL 1 57 R W
M 357 Z[afh 2L Bhh R R = R R R 2 —.
BR MIZIHIEE GRHEY), JoH 62 R G A+
RIEE D . AHARERHPT, BR W SRERZERE
HEMRIEEM. WREEE R FidfEH ACO £
TS AW S, HEW O] RE S 6% =22 F AHCR8, 3
& BARIIE R AIE FIALHA R 7

Ay “HRIL1 S RN “UrIL 3 57 @ E
5 GA. ABA. CTK 1 IAA #H47 7M. K
PLGATE “WiDl 157 Fl “Will 357 d 2%
IFER, SHTAGRAIE, TR FEIR B 1) GA
X ZE WG SR B A BB TER . BA
IAA 5HABFEARESARA B, (HEAR
F I BR 5 1AA BA M EFE R, BRI 1AA
AR T I T Ath 38 2 4 R T ) B 2R M R B
FEAERCI, CUTDL 1S A1 “Ur Dl 357 1, CTK.
ABA #x %=k HEBEHEIEHH CTK 5 ABA
52 0 35 IE AR G . ABA X7 DURHS 2K 1% K HAA (g idk
fEF, 1 CTK ki />, ABA 5 CTK 7EfEM4&
PN )P A R S T BB R B e i DL R 2 R R R E
MHEEZ—.

YT CTK Xl DURHBEZE e i 5 % & Asid #E ]
REL B EEEH, AWFFONHT DUEE CKX3 Fil CKX9 i3
1T TR RIThRERAE . B AEYE BRI, CKX3
FTCKX9 B AR Eh i g /- 24 = A di's
9 PLNO02441, [Al, —ZRE5HIRF S A 2455 i
SBGEEARFIE o WA PR Fy 34T B i i ek
W, YL Ih G CKX3. CKX9 FE K FIL F3R1G T HHE
Migm H CTK WM&t A BERE, Wl 3 S5
CKXs [IURFEEAFIT CTK (IR E, w2k &3
TR . FEA IR By g A T A e i, 25258
PR CKX3+ CKX9 gmhi e (35 € A T-4HM i 1.

AW 708 I i S I P H R G i o ABA2.
TGA. CKXs. BRIl 553K, FFX) CKXs #H4T TP
(IThRESGUE, WD R T W URESE 2 i 5 % 6 1)
FEDRREEHLE, AT DU 22 F i SR AR
A -

FBFR AVEHFRRGEA TR

SE Rk
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