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Single-Cell Transcriptome Analysis Reveals the Heterogeneous Cell Atlas of Vascular
Tissue Development in Strawberry Receptacle

Zheng Zihao
College of Agriculture and Biotechnology, Zhejiang University, Hangzhou 310058, Zhejiang Province, China
Abstract: Strawberry (Fragaria X ananassa) is a high—economic value berry crop widely cultivated worldwide. The quality of fruit development
directly determines the economic benefits of the industry. As the main edible part of strawberry fruit, the receptacle development is closely
related to fruit size, taste, and nutrient accumulation. Vascular tissue, as the core system for material transport, mechanical support, and signal
transduction in plants, runs through the entire process of strawberry receptacle development. The diversity and developmental dynamics of its
cell types directly regulate the growth, nutrient distribution, and fruit quality formation of the receptacle. However, traditional histology and
bulk transcriptome technologies are difficult to resolve the molecular characteristics and developmental heterogeneity of different cell types
within vascular tissue, and cannot accurately reveal the molecular regulatory mechanism of strawberry receptacle vascular tissue development.
In this study, the cultivated strawberry cultivar "Hongyan” was used as the experimental material, and three key stages of receptacle
development (young stage, expansion stage, and mature stage) were selected to systematically construct the heterogeneous cell atlas of
strawberry receptacle vascular tissue development using single—cell RNA sequencing (scRNA-—seq) technology. Through a series of
bioinformatics methods such as data quality control, cell clustering, cell type identification, pseudotime analysis, and differential gene
expression analysis, the main cell types in strawberry receptacle vascular tissue were successfully identified, including xylem vessel cells, xylem
fiber cells, phloem sieve tube cells, phloem companion cells, vascular parenchyma cells, procambium cells, etc., and the specific marker genes

of each cell type were screened out. At the same time, the developmental trajectory of strawberry receptacle vascular tissue cells was
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constructed, revealing the differentiation path and developmental dynamics of different cell types, and identifying the key genes and signaling

pathways involved in vascular tissue development (such as auxin signaling pathway, cytokinin signaling pathway, lignin synthesis pathway,

etc.). In addition, by comparing the cell atlases of different developmental stages, the dynamic changes of cell type composition and gene

expression patterns were clarified, and the correlation between vascular tissue cell heterogeneity and receptacle development process was

elucidated. This study is the first to resolve the heterogeneous characteristics of strawberry receptacle vascular tissue development at the

single—cell level, providing a new theoretical basis for in—depth understanding of the developmental mechanism of strawberry receptacle

vascular tissue, and also providing important molecular targets and technical ideas for strawberry genetic improvement and high—quality and

efficient cultivation management.
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FEA AR PEREAE [2F9:00-11:00, I B ATAE R Y
ARG SN RE RS, ANMITE PR R, BEAS ORUERE S, (14T ff 20
Mg, IR SR AR I R P X A A . SRAERT,
TCTR Y IR, IFAERERR b BY oS AEFE, SR
BRI TR O T, AR TR PBSZE ik ( pH
74) , PREERES ORI A, B 4K R . R
St rh, SR il LRI, DML, B ORAE
FER TR

FERRAESG , 7 B ] SE a0 A A T A0S, A H R AT
RS TAE G AT, P HEE T rER RN, B RS TS
o WBULBRUE : 156, BRAERIAEFERE S TR i T
PBSZEME (pH 7.4 ) #hk3-5Uk, ZBRF MK . AT
BREA DA . AL, B IREES R T RS, R
PRIUEARIL T AEFER T 1K 5y, FEAEFEIA T SR I, fff
FATC g IR T, /DR B AEFER I 3R K ZHSURUR A
ML, N AL, RIS HZU R RSy
i, FEERTEALFCH PRI, Bl A ERE A,
A ), RS SRR P B INCERAE G 1 4R 424
J, WA LU SR

FIB RS LS, BRI 1-2 mmAg/ N, T

+029-
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AFA B TR B0 R, IS mLHA A BRI ( AR 2
W 1.5%LF4ERTER-10, 0.5%F Y23, 0.4 mol/LH 5%
fiE . 20 mmol/L MESZZ#f (pH 5.7) . 10 mmol/L CaCl, .
0.1% BSA ) , BREREEI 2O, H4E8HLVNI SRR
TR o AR VE TR S0 i 445 2H 2 A0 ML P 2R L BE | 4R
PR AR, Sk J S 1) BT A3 A A o i R AR 25 °C
100 rpmWFE IR FHEAT, BT R 3—4/Nef, HATE] BERR3053
PRSI AR B0 — IR, WA 7208 . 395, (R B sk
B SR SBUR A TR 5

fitg e U . (8200 B JC B 40 i DE R AR, 5Bk
R WA 5 A A SO R R T, WSO 3 e 1 D A o A
W, AT B TCTE B A R o B B O IO i VR R 0
BlHr, 7E4°C. 500 rpmAYS51E T 205505, 7k I,
PRERVIYE (JRAAR ) o BRI, IAS mLHA 1) TCHPBSLE
R (pH7.4) , RBRRWATIONE, A RAR AR,
RAEAC . 500 rpm 55 F T 055080, 5k LIS, =X
RUR2-3UK, LBRER A BRI L0, ARAS Al i S A o
LSS/

JEA AR IA 52 U, A FE 10 200 3 RO e S B
B, B R AR v BE AR, B OR AR AR v R L
x 10°=1 x 10"~ /mL2Z [7], 6 J B M S 20 D0 R A B
IR, 78 S AsE N A TR A AE Y, T R AT
JEA: AR R R SR, AR SEss, Jomeds, A0y
5], REMSIERAERPIEA; Xt . BOERE AR, i
LA E I R ER ORI R 4 A B AR

Shitt— A BRE R A TE  , FE AR AR B R RIA
0.1%IJBSAFI10 mmol/LIY) B -FiEe LM, By 1k 5 AR Frif a4t
Pt , TIPS IR A o A B T vk L ORAT, sl IR 2o 5
O A P A3 1 D A AR VR T R T LA L 43
AR, A ANRESLRIME, nIE F4CHKFE PRI (R
RAIL2/NE ), WA AN AZ R

FERR AR AR B R oy, P42 1l 45 A 19 (Y JC TR
VB, AR A (85 )) ., 8. M), B0 . B53RI0.
ANMIIRTAE ) 2t E RARTK AL FE (121°C ., 1.05 kg/em?,
204380 ), SEERIHII R TR, S IEE h JC R R T
TEG, Bk FER TS Y, ORI ES R ERf LA AT 2 TR
B, A RE S bR AR, B bR IO R . R E
0T, A A MR AR, SRE SR A TRYE
2.2 HIHBEE AN P
2.2.1 AN B SR

AHF5E K 10x Genomics Chromium P41 ity 1 63 4 1

030+

A AN 7025 S AR, 12 65 2 R R B e il
APz —, HAMRE R R HERE . B
7 SO0 AL, BEAS DRH S LR AN Y 7018 AR A SO A
—WRESETARE T =BT A FR AR, T AT ST R g by
FREACFEAE S H AN S B oK

AR S AR SR A RORT R i BOR Ak
PRAF Y J5UAE A SR S & A barcode B 1T B4 R E 8 BR
(GEMs) . BHESWR—EMABIBORSS A, o
PERGRIERE , EAARA A PR BE R AR S R
TEROR AR S A B o A , A R CEMs-ZRIE R &
Yy BB BERR RHAHA IR barcode P31, Z751RE
EME—FRic— AN, DTS B 20 A S 2 F) S
MFFF AT, [N, SPRRMERRIEHA T IWTS, REMglE
JREER)cDNAG G R R PEES S RNA, i3 sl s S

PR S AR B R AR RGNS - B e, XAb
U B AR AR A T B A, A PR AR A Mk B TE D
x 10°-1 x 10" /mLZ [6], {H1E R4, Jol 5 e A .
SRJ5 , #2H#10x Genomics Chromium SLANAEIN 7 F- 5 I HRAVETF
M, e SCRAXRIIFERS , CUIREERMER . MHR S, RT
SN Ve M, AR TR Lo, R
2], ESRIZURE S S 20 Ak

K S BUACEIR | BERIER PR S W% B — € i L 1)
A BRI BEICRR . BHR A WR=1:1:1) AR
P P A S L G R, R RO P8 LA 10x Genomics
Chromium{X#5HH , JA S XASHEA T AR o 25 S il . e
A PRREEOR , 5 =M ROE S e iR, AR
A AL A BERWERAS &, TRINGEMs-ZIIIZ 540 . i3k
R, AR 2 [ SRR AR B R A T, B R BT GEMs
T RS — NIRRT, b 2 A AR — D GEMsH,
SR e 45 SR R

AR U 45 A GEMs—4i i 52 5 W) A A DA
P R SR B JC R 0, IMARTROVR, B
FERRS), SN PCRAU P HEA 73054 ¢ S N Bk &, 0
BEE AR 53C, 4508, H AR AE B AR R
BEHCHRNA, [RI (EBE PR R T 5 | ) S RNALS &, A )5
e DNA GRS . PR E S, FFES O BTk L
RIS, LT E RO

Shy o PR CL AR AR B AR R B, i R B T
B Ay — i B GEMs -4 S W iiE
WAL, BOREESGEMsH HAL S — M, A IE 1k RLAF
TR AR A R R, B AR A AR R, RO
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IRBVARMECETEL x 10* =1 x 10342208, 35 LI FEmsR; =
SER AR ARG AN R TE A, A gk, BUbE
GEMs-4IE G YR, MAGI YR, PebSshs,
e NS, TRANMAE YLt , FRAnffop: Yl e, i
TG ), BRI A0 LB AER0% LA 1, 5 U L R
HEAT AN A3 5 S A AR

AN, TESAAAE S B S AR b AR SRR
P BRVESTE VK AT, skt o T 3k e S SO M T 1 S
RNAPESgE; [RIRE, k& 806 TR BRAEIEN] , Firf S280 B
AN B T A FE , By bR ST Y. 43R 58 1L GEMs—
MAEE G YRS BV T JE 22 cDNA G R SC IR/ 2, 47
REEST B, W] B T -80°C KA A7, A7t
UM, EFHRTTEVK D Ad R, R

T B R AR, R FEAE A A AN Y R R A
—ERRERE, LANMREROE, MO R, TE5r B
AT RN S AR, AR AR T B S
Oy, P BT AU OB, R ZIRE 5, BRI
PRI EREPERITEPE . RIS, ZERiRa R epr, AR AR A
VRRERIA/ N, i SRR S, AR AR,
2.2.2 cDNAG IS SCFEM 3

cDNA B il 55 ST g 8 2 BP0 i 2 3% 2L 00 ) 1) S i 2R
W, HT R I S VR R AT AR L AR
H#10x Genomics Chromium FELAN RN T 55 HOHRAE T, 256
FRACFCAE S S A R, SRAK T cDNA S R SCIERE
AR, BRORARAS 5 T 1 c DN AR ¥ SC P

cDNAG LAY BRI P S, DL ML RN A
IR, 1005 S e DN A, [7] A1) A2 fick 2 1T ¥ barcode
FEHNEG I 9F 5, XteDNAEATRRIC, (512 c DNAFR
A MR barcodebric,  MITTSE BT BN i c DN A 1 Bl
PHEFIT . cDNAG B BB IRINT . 28, ikt
B GEMs- 4 & Wil S RT MR T/ R A, RTR
WP B0 L S . ANTPs . RNased I . 28 b5 oy,
Horp s SR T AL RN A5 57 & e DN A, ANTPsAE R A
JieDNARY IR, RNased Wil 55 HI B IERN AR , 2% viif ]
FLERE VAR R A pHAERTES TV, B R0 7 S s g 114 I
FIHEAT

KR A0 VAR B A PCRAX Y, 4% B8 AR B T
WS . 53°C . 45505 (RN, A icDNA ) ;
85°C. 541l (GG el , 2k ) 5 4°C ., R
e SRV TE UG, 1353 barcodeRic cDNA

A~ eDNAGH A5t A7 HR R AN 1) Al Ribarcode P41, REASHE
— A A cDNA

WS SE UG, T BT eDNARE T4 18, DASRAS 2
SRR e DNA, Wil i 5 22 UM T K . eDNAY 1SR
PCRY IG5, PG5 1910 10x Genomics & FHY 3854,
0 WIRE i SRS A cDNAPISH Y, B SIPCRY 14 K
Mo PCRY A EAMCLIRANT . A5 577 5 PCRY MG
FATIRE, PCRY B 427 Tag DNAR G . ANTPs. 5]
Y. By, RIGTCAPCRIUH, 208 LL R R PRt T
3. 98°C . 30F> (FIAEME ) 5 98°C. 10F) (254 ) |, 63°C.
30FF (iBk ), 72°C. 30> (H&Af) | DEF20-254 8 1] ;
T2°C . 543 (AT 5 4°C, PRI, P3G R B AR 4
cDNA ) I Ve B2 AT 94 8%, B R4 19 J5 1 cDNA R Ji2 78
100-500 ng/ p LZ[A], []Fsf i Aol B 4" 38 T 3 e DN A (1) i 2 1
54k,

cDNAY HISERUG , 5 ZEN B WA T B A, A
I8 BR A 55 cDNA A VR | 0B R S8 B o Vi J3E ARG DU R
NanodropZ3 Y636 EE T, 5 cDNATE260 nm 1280 nmik (11
JEEEAE, T15EA260/A280 HUAE, HAATE1.8-2.0Z [ /ReDNA
4 B, T ER . RNASEAR TS Y s kRS IA51100-500
ng/ w L, R IRESCEMEER TR . SERE MR INR FS AR b
BERCHLUK . BCH1.5% P B NEEEERS . K5 cDNAY 1= 5
loading buffer{& 5 /5 , #EATHLVK, LKA A120 V., 30044,
HLIKSERUS , TEBEIC UL RGPS cDNARY 54T, 5838 R
cDNAZLHT WY S BLORECIR, JEREI#E200 bp-10 kbZ [8], JGHA .
MM A G , BB cDNASEREE RAT, 25 H 3 B e
2, W eDNATFTEREMREIS Y, TSR TcDNAG
A4

cDNAJF AN AAR J5 , SEATIN P SCRERIREE . SCIERY
HIAZ NG DNA R Bef, P HSk, i TPCRY 4,
PART G il il 7 BEOR A SO . BARLBRINTS : 126,
FHRR P DA SR c DNA R Bk, BS54 B %6200 W, 1
PERFIRI30FS , [RIFRI R 308D, fEIR3-51K, K cDNAMEE K
200-500 bpfY B, B B aT ARG P 75 SR S TR, A
WFFEIERE300 bpZe A7 1 R B R SRR £ F bR B

cDNA R B AL SE UG , TR IEZ FIAR RN . Kl
B H B R BAL A DNABISIE & A, ZBRA
HIZ I BEE, RS SLA 3 Sk s ARG H (12
FECDNAF- A3 Sidsin— AL, fficDNARERS 5474
T FE 00 D0 422 3k 7 2 o R i 48 52 A R VR R FH 10x
Genomics & IR &, 4% BRXH S ETF M T, RViiAR

-031-
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ARG EEE . ANTPs . ARRGINES . Wi SEnsr, =
NEAEAER20°C, 305080 (CRumfBE ) 5 65°C. 30534 (AR
W) 5 4C, .

K ZMARBINTE UG, AT p ek dz. M)y
B M Mumina® HIN P4k, AL PSHIPTHELFSI, REWS
L luminaill 537 & B0 0 g5, Rtk 750 s £
HRLIFS] (Index) , FTXAARIRBIRER SCPE . R
MR Z AL FreDNA R B . Pk | EHER . 9% ol A5 1y
FNEAAER22°C 0 155350 CERERON ) 5 65°C. 105380 (K
THERERG, ZAERERN ) 5 4°C, (iR RV SR,
5 20 A P23k (1 e DNASCE

PPk e G , T B SO TPCRY 1, LUE
AT T 323k (1 DNA R B, 2 8 SO R MR B AN 8 . PCR
P 1R A Mumina®e Y 34514, S AA Z 425 SCHEDNA |
191, Taq DNARAHEE . dNTPs . 28 MRSy, T
H98°C . 308k (FiAEYE) 5 98°C, 10FF (Z5HE) , 60°C. 30
(R, 72°C 3080 (HEfH ) , PEER10-1275 5 72°C
SOER (ZAEM) 5 4°C, . P88 A BCE R A SO Y
WG BEEATIRRE | s it B 38 S SO IR 25 A5

SCHEY G E UG, BEA TSR BRI , A4 b SC
FERMERE . 2B . R BRI SERE M . MR EAGIR FH Qubit
PG AN, WE SCERIVREE , B IR SR VR B 7E 10-50 ng/
w L[], it 3 W oK Sl SR F Nanodrop
AECEETE, RE SCPETE260 nm 1280 nmAh 1412 5 BE A
A260/A280 LU {E ¥ 1.8-2.0Z [AIF/Rs UL R AT Bk
Ho R i Agilent 210091 20745, 0 5 ST 9 Fr B K 8 4y
A7, Hw A B 7E200-500 bp2 8], FrBAMEA], 6
W 0 F) 206 5 SEAEMERS DR FH BT R B AC FRL UK , B SCEIY
Fly, AORIIVEMT . JCHERE, ULBHSCPESEEME R AT,

SCHE TR DN A48 IS, AN TRV i 1) SO 4% R — 3 1 L
BRRA, AT EALIY . 7EcDNAG WA FE M E S FE
FEAREERI g, AR E TR T R AR & T,
SERARFIIAEVK AR AORAT | S B 2o 8 3R] Rk
FIRNA . cDNAFREf#; [RBS, My B, AP RoEa
JE AR T LA, B OR D I SRR T, I PR UE S
T P SR 4 I R 5080 P VB

WAL, A REGRE AT YA 5 0, BAMRE R e DNA
B ORI SCER AR A A T, S FH B AR b (A
SEHPAEEE P T R AN R, TR A e IR (TEAni
BESL ), TR SE i R P A TS YL L, A I R B
FRMEAE S, BEASCEG R A e g, W B T

+032-

2.2.3 i ET

A B 5% % H] lllumina NovaSeq 6000 &5 3 & I 77 °F- &5 ik
AT AN S I P, I A= PE LSO XY, LRIE
PP R RN (Y S B o X B AL T AR A A 2 1Y B
SCPE, BB BEAFE A BT IR 950,000 reads/cell, FLFE
i T AR A B AL T 60 Gh, Wi RERSAS T 2R B4 20
LY BE IR A E R, R B = A n R, il A
FEAR PR lumina B 5 ARHEBRVEGAR , 58 N7 J5 F0A 5L bR
THUESE (Raw Reads ) , HT/REMAYIE L5501
2.3 BIE ST
2.3.1 Bdl B A ] S Ak

>R FH Fastp 3014 6T J5 G D00 7 B89 32047 0 42 4 1) 5 T kb
B, REUERFRELNR . KBRS LTSI Reads ;. LBRATTT R
Reads ( Q2088% 5 Hb<80% . Q30883E 5 b <70% Y Reads ) ;
F2 B 8 N KL HE 51 >10% B Reads 5 25 5% K B %5 T°50 bp il
Reads. F|JH]Cell Rangerf{f: ( 10x Genomics B Jy k{14 ) X izt
IEJ5 i Clean ReadsiEA THUI AL IE , #5Reads LR B R 5%
FEP4H (Fragaria x ananassa v4.0) , SERUJERER, 193]
PLUMI ( Unique Molecular Identifier ) 3%k £ 6l 1 2. 40 it
TR R IR B, 2 B R W R 40<200 | b A L A o
FE>20% AR BTt A, e 2 3RA o o ek 1) B 400 L 228 i
%, ATRE.
2.3.2 ZHMIRIE S ot

BT i R A M F A AR, R Seurat REL (v4.0)
HEAT AR S S A0 HE AT o 1 S Xt FaR A B A T 0 —fk N
PRAEALALER, Gk R P AR L (HVGs ) |, il R4 HT
(PCA ) JEATI4E , HRAFPCALE RIEHIT20 F M2t 75
o0 FIHUMAPSLE BEA TARZR PRS2, 5 AR M fE — 42
[ RTRAL s SRS ER ST (Graph-Based Clustering )
BB TR R0.8, XTI T IC B R, B ALY
LU BRI 53 ZA AN A AEHLRE , i A
NS PRI UG UE SRS EE R AT S X4 20 IR R T 28 G
SHIR.
2.3.3 ZHMSE ALY E SR iC AR i ik

ZEEAUREIT . KRR SRR R W 4R A S I Y 2 b
IR B, DA R 5 L TR ) il v BRI 2 (NGB,
Strawberry GARDEN ) , X 5RS45 21 i) 4 M F 04 10 1 ) 248
A | 35 Wilcoxon Bk ARG B0 0 16 45 AN B RE 1) 25 5 %
IKFE, Pllog2FCI>1, P<0.05 MARiE, BiE 4 A2 ARy
FEFEpRIC BRI RO JAE L R R AR R
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PN TR 200 i 28 A0 v () R A, 0TI 200 i 28 A 6 v 2 SR 1Y
WERATE, S 2B B A G PO AR A 4120 P 45 4 I S RIS 17 Y
RERE
2.3.4 YL B IS HT

% F Monocle 3 R ¥E 47 1 B /¥ 43 #7  ( Pseudotime
Analysis ) , MHERERESCAEEALABA R BT . Lhis
o b P 3R TR B SRy S, S L R AR S T R v 3R
KBNS AR IR, 340 UMAPHEFT I A S 40 LD I %
A, B AR T IR AR L A SRR
SEA AR A B ASTR] 41 R S B R G
I, 8RS AR ) S AL BR AR LR B SRR I 5 [RIET 43
UV R R AP S S D NE SrS BV o AN ot o ok
TR0 FE A
23.5 EFERRIESH

F HiSeurat RALXS A [l 41120 | []— 21 2 A AR AL HE
ANTR) B IS A A0 3 R B R T 25 S B R ek A
TRTGEbRIE R Nlog2PCI>1 | JHEJFP<0.01, SR FHClusterProfiler R
f1 %12 R FRIKIEH HEFTGO ( Gene Ontology ) HIHE B4 /4T
FIKEGG ( Kyoto Encyclopedia of Genes and Genomes ) il % &
BT, LAP<0.05MhRiE, i 25 B3 B & EHE LY
ECSU ) 145 7 ) e a0 L9 & R i SR B U R RN SN
WM R R E SR, SESCIEE, RNB 5
FRACFEA AT 2 2 UR B I L R A O 5 5 Tl B

3 #R

3.1 BYNMERE FAEBEMN
301 IR o A

ARSI T A ALFC AR A L34 B I A9 i
T B2 LAY, B FE i U85 34519 Clean Reads
17 EE31>90%, Q30583E ( He ¥ =85%, )3 4 i it it ik 5]
TSR o X B RRE S 5 B ALY L X R
78.29%~83.5% , BT IR 21 A4 3 R ER 1862~2537
A, UMIECH6528~98744>, Bt —PER4F, Al HIT /e 2e
RN TEIHT
3.1.2 YA ARACR 5 15 A

10x Genomics ChromiumF- 15 % 5 A AL FL4E A AU 217 A
TR (491 24 200 L 3R A8 1 35.6%0~42.3% , F5FE S A
AR T PR 3852~512671 , 9AE k15389651 i i
I, ARG AR R, R AN I 40 L 15
¥I>85%, DY INUE W R ANERNAGERANE KA, Bift T

YL A S B P AR R T S
32 EHERAETHAMBPER LTS R FES T
3.2.1 YNSRIk

AT Seurat FAF IS AIHT, KE389651 = T ik LA i 4]
Iy ISR ANAERE , UMAPRRZE AT IALZS B R, &40
JUEES AT . AT, T B RIREIS, RHRE
SERNIRE, RUREACTCAE B A SR B AN S T
3.2.2 ZHMISEANSEE SR AR Rk

45 G LR ) 208 A b 10 ik PR R o g R TR D g
B, IS R A AE A A 2P (625 A S
O3RR s KRBT SAE AN . ARBTIRLT e . ) BRI A
M. BIRTRARAE . dEAEWEREANMG . BURBUZA0ML,
AR A LT A2, G 14 4% 200 S 7R 1) A S PR A
ICEEA, AR B AN A FaNACO75 . FaVND7, )1
% 45 4N M (Y FaSEORT . FaSUTL, JEJE 12 40 g (9
FaCLE41, FaTDR, #%FRic 5 IR R 4 i 256 70 v B2 2 e
[SE S
3.2.3 4 B S AT

SRR ZE RN N, AR ) 22 5%
IR R B 832560, i RINLE B B 18.7% . GO BT
R, AR AR 22 5 B 433 B 4R TR BT A
WEorisk . AU B R A W e R UK AR
200 T A B BE S IR AR AR DGR AR, ) e AN L
BT HARN G WG T SAOC R, 4R RE 2 i
WET YR ARSI DG R, S8 4 S B 5 e
HLIRE R R B OCHK
3.3 BEEARATHAMMAE TR ITME
3.3.1 RT3 a2

Monocle 3L ¥ 43 BT BEIIAE G 1 i AE AL S AR 2 220
JRLE S ) e BRI, B SRR UZ A K B R LG AR
LT R B PIE R AR s 5T RZ A0 ) BT 1 A
— SO AR TR FR A (AT AT 2 A i — A S
UML) 53— RIS R A (B R —
T R A AR ), AT A PR RO U A A S
iR, ALT R B E 33
3.3.2 CHERE Wy Bk Rk sh AR Ik

TEA M & & B A3 DG ml CRIGSME . ARBTHB/
WIE RSy 32 BRI ) |, Ar ik ili215., 386, 2982
FFGAREN XU ERE R TA KRGS 40
OYREFAF TP . RBUR G MG A0MRE G R S

<033
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HHFaARFS . FaBZR1, FaNST3%53 78 A B fbid 72
WA HFEE B, FaAPL, FaSUC2, FaPP2%53E 7] 1
I AR RIR R B, R T LAk SR PR A O 1 RE
BEACFCARE 2 2B 3 A B R R T 455
34 ARAAEFNPEELLEETHAMBPE L LK
3.4.1 AN A A M 2R B 4H i Ak

4 MO AL FC A A, RE U A0 L
(42.5% ) , AR AR BRI 4 He<15% 5 R
W EIE 2 AN Y FER 2223.6% , AR AN B SR AN o e
B LT, 43503528.7%HM126.3% , 4 HBE NI & L
SIS EOY BUZ A T A8.9% , AR A
LR B A A B A P A AR, o B 43 313k 35.2%
M132.6% . FWFC KB IR, S5 22 A0 A A Y
3 HE A A ) AR D RE A M A A Ak, A S R 2 R R
B RS A E S A
3.4.2 N[AA T L PR e b i 2

ANTR) B S ] — 240 288 8 1 56 PR A s A A b
Fer, BN S BRI R AR T A S 2L FIDNA S i A
Keid FE, WIFaCYCD3 ., FaPCNAZEZ0 5L R i 258 s 1
KIZE S R 2 T AR . A RE S R 37 43 is
A A, WIFaEXP1, FaCESA . FaSUT2%F3E[H ik E
P 5 A 22 e B A R R T AN AR AL . RS
HOAE AT, WIFaLAC4 . FaMYB46., FaABA2%5JE
Rk,
4 it
4.1 EEEFETHAMBR RN BEALH

AR AC TR 0 A0 e P S B PR A L ]
AR AL B R R A R . Y U2 A0 Ry
fE#E N7 (UFaCLE41, FaTDR) s StEgeis, a1
AR TT I AR L AR S R R A M i Rk
BERETE AR, W45 T AR AR B T A Ak A 3, R R
BRHIE AR DR TGS s [N, R AR BB,
MG A IR TR . AR RER SR AN, 2P uKEh T
AR R T, 025 4 R SIS TR J e Y S5 PR 3R A R 2
FIDIRERFIE . ASBI ST % M AR B AR R A i B (], Oy
FiApATT 200 6 S5 0 1) - DR P AL B T OGS
42 REEFRMESEREEETAAKRERHER

ABFTE R, A N0 53 B35 1 A A
RACFCAEE A2V R B OIS, SPIRIT . KRR

<034+

HE BN EA RSFPE, i FaARFS | FaCRE1TZE4%0
R PR3 o VR4 D 12 20 ML Y 43 24N o3 Ak, DRE R4S ZH 2R
MR B B . AR BTER G G T I FaNST3 | FaLAC45%
SN, B R ST AN M Y R AR, S IAAEFE AP
WEHERE T WIECR P BYFaSUTL . FaSEORIZGIEMN ,
HETHINIZRRBCR, SHIAEFEI R R, AN, AR
FER I BB R A 26 R IK B (WFaVND7-like ) , WIHE
SSRGS AL R R T, HOReA TRt — 2
Bk .
4.3 FHRERMEERFEZERMREEENER

ASBIF GG B 1 R AT L 2 A0 PR R )
SRELIN, O RORESAL O R AR T IR Y Sy N . R
DR G 5B H AR FaARFS | FaNST3ZEA%. 0L R iy 26k, al Al
RAEE AR CRIR T, BESRACFC DU S RE T 3R
SYIBERCR, IR HEAESTRE R | P R SE T TRt
IO R B A AR, T RO T R Y 4
PRICHTEIE RN, M E AR, FERRRE I, AT AR
EFCA & & AR 24U & R, BT XM 4 3R s
e, W R it I RN, A A RE A RN
HARE, BAUE YRR, BiMERES
et =R AR R et (T e SOty i IR
44 RBBBHSRE

ARBEFAL CASERE SRl “LTB07 bbkt, Kb S A 5
B, FEARM AN ZAEEA IR BAUT T AL AR K
ARG AL, R RO R RS
P PR 20T 4 it S SO R R R . RSk T Rk
AFEEE, HFRANIR AR AN SR SR B LA e
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