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# E [HM] THI Pieris rapae & TR} Pieridae MU Pieris, " Z 0 TR E&SH, %
4 R EFE R FE A FAEF} Brassicaceae, 4%+ Asteraceae FIAMEE} Oleaceae S5, W HXTHR MY HA —
EMBMIIGE, BUR “CHER-EY-EEHRR” BEEXRIREDFM. [Fik] T DNA Z&E
AR, B ET R K (HKD ), #&MAOAE (QFY ) IR EHIYIE (STY ) 3 A gtz
MR I IE YRR Z e, [ 4S53R ] ZENE 27 EAE L e 31 #) 65 8 78 #l, Hp 246kt =48
FH 5 BRI R B i, B 48.49% . 31.62%7 30.35%., FETF Alpha ZH#EME4HT, KL HKD 4
BEEEERN, FFHEE KT QFY Ml STY (P<0.05) , QFY HYREVE ZREVERL SR & th LT B s
It H 5.2 KT HKD 1 STY (P<0.05) o #&F Beta ZHEMEAHT, KB 3 AFEHL SN UM 18 PR 28 75 R —
Mo S22 T RN, AR S 2 R [ G ] ORI AR TS AR 1 Sl B A th AR TRl o e ms , HL
T TE A YRS RE % S s S5 HAE 4 () 2 REPEAR BE o A4 DNA 75 55T RE AR S #4858 W1 -5 95 )5 b il 4y )
H R R AL TSR A TR ik .
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Abstract [Aim] Pierisrapae, the cabbage white butterfly, is widespread across China. The larvae cause significant damage
to plants from the Brassicaceae, Oleaceae, and Asteraceae families. Adults serve as pollinators for some plant species and are a
model species used in pollinator-plant-phytophagous insect interaction studies. [Methods] DNA metabarcoding technology
was used to analyze the diet and gut diversity of P. rapae in 3 urban green spaces which included the Henan University of
Science and Technology (HKD), Luopu Autumn Garden (QFY), and Sui and Tang Botanical Garden (STY). [Results] A total
of 78 species belonging to 65 genera in 31 families were found to be host plants of P. rapae. Of the 3 plant classification levels
including family, genus, and species, the relative abundance of Cruciferac (48.49 %), Brassica (31.62%), and Brassica
oleracea (30.35%) were the highest. Alpha diversity analysis revealed that the community richness of HKD was significantly

higher compared to QFY and STY (P<0.05). The QFY community diversity and dominant species concentration was
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significantly higher compared to HKF and STY (P<0.05). The beta diversity analysis showed there was no significant

difference in the variety of plant species in the gut of P. rapae within each site. However, there was a significant difference

between the sites. [Conclusion] The findings of this study show that P. rapae uses different feeding strategies depending on the

microhabitat. Moreover, the diversity of plants in the habitat is reflected in the gut contents of P. rapae. DNA macrobarcoding

technology provides a new method to explore the cooperative coexistence mechanism between butterflies and habitat plants.
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MR E T E R Insecta @ # H
Lepidoptera, 41525 20 000 43Ff, J&H W5
FEE L (Nowicki et al., 2008 ), H [ ) dit 7% 5
B, g%k 2 100 30 ( BF A FERIEIE, 2017 ),
BT AR X ) T 20 B ) A AR Ak o SO - R bR
g ma )y ( Hambler and Speight, 2004; Thomas,
2005 ), EHH TN EE . EERSR

S, Y 2R B R R YA 2 —
( BRIESE, 2014 ), fE N —FhE LM E S, ]
WRAE A 28 R 48 v A A CH A AR FH AR AT B
HHLAL (ZBRNEE, 2011 ). LU R dg P fh, 4
Fh ZFEMEFREOCh FE S BN I5 45 1 b 5%
TN R RN E R R R A PR —
( Gupta et al., 2019; EAEFZRAE, 2021 ), FhHH
FIELAT IS (2009 ) 7€ F 3% Agapanthus africanus
FEl o O UE R B, SLRBUIER R 23
Fifr, JLAIEEA 10 F, (S UTER BMAEY 40%
DL, da Silva Santos 55 (2020 ) X EL PG ZRJLARIR
PRI Macadamia integrifolia FfEH & A TR 4Y
RIS TAE RO T 50% o 14 AR 45 2020 )
XER= A 9 M ERX B RAE T T A
WE5E, KRR BESEFNE L o 74.19%, #5k)
SR ASARIEE: b N 49.63%, JIESE T IR AR A
R EZENE R R,

A Pieris rapae sRJ&E T ARl Pieridae
HrikE Pieris, TEFRENAZ, ghlER
FEHFRMEY R ELEER (THIHS, 2021 ),
R IE SR e gl B AR AT 9 B 35 Fh, &
AR, FER B R
Brassica oleracea. 1% B. rapa fll# | Raphanus
sativus %5 ( BKIH%E, 2019 ), KT MEIE S H;
fiE . BTG AWE I RAEME . KECFP AN

ARG KRB WA MIRE (e, 2014, B,
2017; L4, 2019; BH Y, 2021 ), S Y,
UG M EEA . MM 2% Ludisia
discolor . 4774 >~ Calanthe argenteostriata.,
W T ¥ Agapanthus africanus . JC #f i il
Eleutherococcus sessiliflorus. 23 Bk Prunus
mongolica. /%) Matricaria recutita, £ L3
% Oxalis corymbosa. #M# Celtis sinensis Fl %5 -
7% Prunus cerasifera ‘Atropurpurea’ S5 A4 ( XK
FEAE, 2002; JifEUE AT EUVRE, 2007, FARAE,
2008; PG FIEITER, 2009; TKIHEFF4E, 2010; 7B
EAE 2015) &

DNA 7 S A H ARARIE o i d2 B R T
— PRV BRSO T, R
WAV N0 3 TR T4 L DNA, 4
HBURE S DNA ST 17 91 45 6 A0 B e A T
YA U SE |, R S WA R A
BYRTEHE, PR AR Y ZFEPE Javier et al.,
2020 ). FifiE i P EOR AR WA TR, FIH
DNA Z 4B ] LI A& 4 B B R ALK Al 2
HEATHERE , AR = BE B AR AR P e Bl P 3
ok, FPAVEE TS R A EARY) 510 R
WM EAE SRR T EA BRI, FER A
) DNA 7 S5 IE RS AT DAL A OG0 B e S8
8] B AFE 56 & W 45 #) {5 B, ( Pornon et al., 2016;
Galliot et al., 2017 ), 5T DNA Z FIBHHE A,
i rbcL . trnH-psbA 1 ITR 514, %52 H B
% Megachile strupigera FliE %47 i Nomia
chalybeata ¥ # i iRy IRAE DV AL U 24668, 43
HEAS [V b D VEAR ) P 3 B L Ak R 2
MW 2ESPE, I EERERER 1T >
trnH-psbA > rbeL ( il 45, 2020; KT 4E, 2022 ),
ITS2 51977 5t vl N T 46 2 T £ 0F g
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Episyrphus balteatus i N A AE YRS, il
I FH AR A 2 FE AR ) 7 ) ) BRI 5 T R
DNA 5 IUASH AT B HU I8 P9 2590 56 2 1 R
“EPERIUERGTE (Jiaetal., 2022 ),

AT 5EIET DNA 75 SRS B AN 98 BH 7 30
X3 AT St v S i W A ) A
AT AN, S R S AR B SC R B
FESRHERIR LA , Il gt 4% 3 B HR B Y
T3P S5 R AR 2

1 #REFHE
1.1 WA

AR STy S R A 3 B 1 DAY 35 Sl AL, T
2022 4 6 A S BRI BH T i R AL R
¥ (HKD) . FgRaHbe (STY ) FIisii kKb

(QFY ) FEMIAS I 2 MRERL, B RE R AR VIAE
ASRATER 12 3, JERAES A 72 3k o AR
REFENFE 1,

K1 KMEEARERER

Tablel Sample collection information of Pierisrapae

KA H I
FEA AR Hh AT SGEh 1K (m) (4. H.0)
Sample Collecting sites Longitude and Latitude ~Altitude (m)  Date of collection
(year.month.day)
HKD  {i[rgRH K% Henan University of Science and Technology ~ 34.60° N, 112.42° E 150 2022.06.10
STY F&/EMY kI Sui and Tang Botanical Garden 34.64° N, 112.45°E 142 2022.06.15
QFY ik Luopu Autumn Wind Garden 34.63° N, 112.41° E 147 2022.06.28

12 SEBMERFIER DNA 2E

W RN SRR A E TG TA/EG T
Wil . 7 e kSR A ] 1.5% NaOCl
Vel 10 s, SRJE TR KRR 2 k. A FRSEER IS
FAZS A5 DA SR 3 7 B i 5 6 Sk bt
PIIE A 1A IEIIREAS, e 2 MRS, 34
BEMb LW 6 NREAS  E R A AR AR oI AR
AITWES, iH EZN.A" Soil DNA Kit

( Omega Bio-tek, Norcross, GA, USA ) #Z1#
R AU B R R 4 DNA, #BUS FIH 1%
T W M P KA

1.3 PCR #1#&#nill /7

AFFEAH I PCR {5 ABI GeneAmp®
9700 AU, P HEXSGNAEDIAIZ LAY 1TS2 X JE
P33 51408 ITSS2F: 5'-ATGCGAT
ACTTGGTGTGAAT-3'; Tl 345 4°4 ITS4R :
5-TCCTCCGCTTATTGATATGC-3" ( 5§ nJ £
2022 ) , PCR K JH TransStart Fastpfu DNA
Polymerase, 20 pL JZWAKZ: 4 pL S5xFastPfu
Buffer, 2.5 uL 2.5 mmol/L dNTPs, b R34
£ 0.8 uL, 0.4 pL FastPfu Poiymerase, 2 pL F£EAC

DNA (5ng/uL) , BZE/KAMEZ 20 uL. PCR Jx
RE&&E: 95 CHIZAEYE 5 min; 95 °C7AEME: 30 s,
55°CiRk 30's, 72 °CHEff 45 s, I 29 AMFH;
72 CCHIEM 10 min; 10 CLRPF. BIHEA 3
ANEE, W FE—FEA I PCR YIRS G 2%35

BWHEE I L TR 2tk 36 2 IR AR YRk
H AT T Tlumina MiSeq F & #17 Illumina
PE250 il ¥,

1.4 FIIFRENEE

i Trimmomatic 33§ read FE#R = (H 20
AT B8 3% (Bolger et al., 2014 ) ; FJH FLASH
v12.11 X8R B P, RADNESKE R
10 bp, HFEXHEKEEAC LA 0.2 (Mago¢ and
Salzberg, 2011 ) , H34 )7 51 & & 9 i i) S5 T A R
SIS, FFREE SN 5, AR BCAL
F 0, wKRGIVEEIECH 2; H Usearch v10.0
( http://drive5.com/uparse/ ) F1 gold HHiFE, K
JHl denovo FlI reference 454 17 R E GG
( Edgar, 2013 ) .

1.5 OTUBEEIE

i F Usearch v10.0 ( http://drive5.com/uparse/ )
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A 97% A IR AEE E 75 (R & )7
H ) FHEATEAESTZS 500 ( Operational taxonomic
unit, fFK OTU) H2K, #53] OTU METFS
( Edgar, 2013 ).ifi i RDP %4} /% ( http://rdp.cme.
msu.edu/ ) X} OTU RPN T4 0 4 0 F1 43
HER (Koljalgetal.,, 2013 ) o B FAMFFMH
B 1 B T, MR R R A A AT
FBRAEAE Y AN ERE HL AR I RIS OTU J3 41,

1.6 BE\EHH

Fr A B REAAT B LA A0 ) E i e 1
{8 Excel 2019 #4F, fii H mothur v.1.30.1 %X
4 ( http://www.mothur.org/wiki/Schloss_ SOP#
Alpha_diversity ) #7885 471, 22| Shannon-
Wiener £k, HITHREGHERY OTU AHBUKF-
97% ( Schloss et al., 2011 ) ., Qiime v.1.9.0 }}7&
beta ZFEMEE B A, 2] Rank-Abundance [ifi
2, R3.63 M “ggplot” AMtL il FEA ] HE B
heatmap [# .

2 GREHSH

21 SEBHRIERYNFEERDHER

AWFFE 6 MHEARILRAG 222 363 FAMT
H1), WAL 73 275 209 bp, FIJKE 329.53 bp,
JEHNHEIR 97%MIARUK -1 T SR IEKAS 240 4>
OUTs. # uclust B3EXT 97%F8 7K SE-H OTU
REFINHAT 7000, TR 31 F 65
J& 78 FhEY (R 2) .

22 EMIRMENBTWENMHEREANFERE

N 3 A 6 AR B SR B 1 N 2
Yyt DNA U FP 465, 155 31 B 65 J& 78 Flii
VI A R B (B 1) o ZERMZERY
Je b, AR EARGE B A+ FAEFR) Brassicaceae
%l Asteraceae. A1EF} Oleaceae. 7t}
Fagaceae, H#i#IR} Verbenaceae, Joi TF}
Sapindaceae. JEIEFl Lamiaceae. HHEF}
Juglandaceae FIEEIE AL Oxalidaceae &5, H L
T FAER RS IASEHE, AERE R B 510 R
48.49%AH1 18.40%. fEJEr2EHrIC L, XS FE
A 25408 Brassica, SRR Nasturtium,

*k2 XMRBENRUNFERER
Table2 Basicinformation of intestinal contents
sequencing of Pierisrapae

FEA Bt J& Fh

Sample Family = Genus  Species Oty
HKD-1 23 38 46 138
HKD-2 18 34 41 147
QFY-1 22 35 46 76
QFY-2 21 34 45 75
STY-1 18 32 35 63
STY-2 18 33 38 69
&1t Total 31 65 78 240

HKD: JERHRY: s QFY : IliBAbE s STY . s
HYIPE s OUT: #fErdion, TR TR,

HKD: Henan University of Science and Technology; QFY:
Luopu Autumn Wind Garden; STY: Sui and Tang
Dynasties City Ruins Botanical Garden; OUT: Operational
taxonomic unit. The same for the following tables and
figures.

2 uiJ& Ligustrum, K44 & Centaurea, ZrZE%
J& Thelesperma, L#f 5 & Verbena, RiAHZE
Crepidiastrum Al [ H %% & Helianthus %5, AL
T BL B AR R R LSS, AR B 4300
31.62%A1 15.63%. TEFIFZEBIIT I, AHXS R
A HiE . B32E Nasturtium officinale, H
A4 51 Ligustrum japonicum, 457234 Centaurea
cyanus, 4245 )& %) Thelesperma filifolium, I #§
)& 1Y Verbena litoralis . 22 R £ BH =
Crepidiastrum sonchifolium, [a] H 2% Helianthus
annuus Fl1ZE Koelreuteria paniculata %5, H.A11A
H W AN SR S AR, AR T
30.35%7F1 15.63%.3 DML A D AR BEAT B
ANF, HKD MICHIRE N TR Z2E M
HiE, QFY WIILHAERE R KEHIEMK
K55, STY WMIPLHERE N T AERE . TR F1
2.3 EPMRIFEREY S EES T

FH ACE #5%¢. Shannon +§%{F1 Simpson
8 BN 25 M S A R M B R Y 2 R R AT
ot (£ 3) o 4R, HKD By ACE 454K
K (149.54 = 595) , JFHEZEKT QFY
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100

75

50t

—_
W ~J (=] N
(=} W (=] W

N
W

AHXTEREE (%) Relative abundance (%)
So

75+

50+

25¢

HKD

HKD-1 HKD-2

QFY

STY

QFY-1 QFY-2

STY-1 STY-2

HAfik Other

24 KFL Platanaceae
EEIZ BERL Oxalidaceae
PETER Alismataceae
HBEEl Juglandaceae
JEE A} Lamiaceae
JGE-FH} Sapindaceae
L¥EEERl Verbenaceae
KAEF} Oleaceae

357} Asteraceae
+=4E#} Brassicaceae

HoAth Other

Z5)8 Koelreuteria
BB 8 Crepidiastrum
|7 H 288 Helianthus
LY R Verbena
548 55 & Thelesperma
L 0UB Ligustrum
RZZER Centaurea
A525 )& Paeonia
SREE Nasturtium
ZEJB Brassica

HAih Other

RBUBRARBHS: Crepidiastrum sonchifolium
I Vitex negundo

2% Koelreuteria paniculata

[7] H 2 Helianthus annuus
IL¥ERLJE Verbena litoralis
BB 5B Thelesperma filifolium
H 24 1T Ligustrum japonicum
K3 Centaurea cyanus

S Nasturtium officinale

H & Brassica oleracea

£k Sample

B 1 EMEEEYER. B. MoEMTERFHENEE
Fig.1 Composition and relative abundance of intestinal contents of Pierisrapaein families, genus and species level

*k 3 RIS SENR G EEY SRS
Table3 Intestinal plant diversity index of Pierisrapaein different places

MiH Site ACE #8%( ACE index & ¥k45%K Shannon index -3 #RF54L Simpson index 5 ¥ Coverage

QFY 77.16 £1.16 b 4.18+0.09 a 0.09+0.01b 99.99 +£0.01 a
HKD 149.54 £ 595 a 2.88+0.07b 0.31+0.04a 99.96 +£0.01 a
STY 76.36+9.93b 294+0.01b 0.23+0.00 a 99.98 £0.01 a

R RSB E A A F NG FREROR 28 57 3 (P<0.05, FJARIZJr 225347 ) - Data followed by the different lowercase
letters in the same column indicate significantly different (P<0.05, one way-ANOVA).

(77.16 £ 1.16 )F1 STY( 76.36 + 9.93 )( P<0.05 ), R K 4.18 £0.09 ), FF H 1. 3 KF HKD( 2.88
A% HKD MR F & R K., QFY 1Y Shannon  +0.07 ) I STY (2.94+0.01) (P<0.05) ; QFY
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19 Simpson FE%(E/ (0.09 £0.01) , HFHEE
/NF HKD (0.31+0.04) 1 STY (0.23 +0.00)
(P<0.05) . QFY M{L#AFMETRELE ST
HKD Fl STY. 3 MFEHLAY coverage T8 EU1E
99.96%-99.99% 2 [a] , FERAREA (1) FFr A7 )b 3
AR, MPRERE A,

2.4 Shannon-Wiener piZk#1 Rank-Abundance
:::E3

A8 REAR A0 - 7 A [R] 00 e %8 BE 1 1)

301

—

o
n

]

42+ %% Shannon index
2 5 &

(=}
T

0 10000 20000 30000 40000

1 & & Number of reads sampled Label: 0.97

ZREMEFE B0k 3 Shannon-Wiener 2k (& 2.

A ) F1 Rank-Abundance HiZk (Kl 2. B) ., i
i Shannon-Wiener f£k, " LLE H 6 MFEARY
i 28 F 3 ) AR, U B T RE AR R
BE R R R, R SN REA T 48 R 250k
Y115 B o M Rank-Abundance [MIZEn]LIfS i .

HKD Y EERKAK, HIKE QFY, STY &
/No HKD WY Fh o) B e, HUOR STY,

QFY k. 455 ACE $88U W i) Wy i = g i
H—E

100 B — QFY-1 — HKD-2
—QFY-2 — STY-1
10 — HKD-1 — STY-2

1

0.1

0.01

FA%F 3 Relative abundance

0001 | | | | | | |
20 40 60 80 100 120 140

OTUZ:4 OTU rank

2 EMISRFEEYTE Alpha SHMHIEEHEE Shannon-Wiener #iZk (A)
#1 Rank-Abundance BiZ (B )

Fig. 2 Construction of Shannon-Wiener curve (A) and Rank-Abundance curve (B) based on
Alpha diversity index of intestinal plant species of Pieris rapae

25 HAEEEDH

BT Beta ZAEMXTREAR (8] G 22 [ 1) 22 55
ZHUFE heatmap [, XF 3 MEHEL 6 DNREAR T L]
BT 2R 2 50 (18 3) o i heatmap
Kn[#5, QFY-1 5 QFY-2 Z[EZRMHH /N,
QFY-1 1 QFY-2 5 HKD-1, HKD-2. STY-1
M STY-2 Z[a] i) 22 4k ; HKD-1 5 HKD-2
Z 8] 2% Sk dg /N  HKD-1 Fi HKD-2 ¥ 5 QFY-1.
QFY-2. STY-1 Ml STY-2 ZI[a]ff) 25 hs K
STY-1 5 STY-2 ZHZERMKR/N, STY-1
STY-2 ¥1'5 QFY-1. QFY-2. HKD-1 il HKD-2
Z )Y 28 SRR ROR o Sk S B A M A S AE ] —
oS 2SR, AFEHE 22 SRR,

2= 2 Z B Coefficient of variation
o
N

1.0

DT, TN T A2
&E s

3 XMURRFEEYTE Beta SN heatmap B
Fig. 3 Betadiversity analysis of intestinal
plant species heatmap of Pierisrapae
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3 itig

FIIH DNA Z 5B AR X 1 N 450 38
I AT DA e AR R S R 2R AT, 5 Y
PRl 7 51 A7 S R FE R 4 i X (3] rbeL
B . MR B (. trnH-psbA R Bt ) Fl
LR () 1TS A B )( Kress and Erickson, 2007;
Lahaye et al., 2008; Chen et al., 2010 ) , #H¥IH% %
K rp 1TS2 JP 8 7E R 2L PR 43 i b oA e s v
R RS R L  E TR R RS
YA EAE RN FSE (Richarlsn et al.,
2015; {755, 2020 ) .

AHFFRAI 1TS2 JF 5 TR S i i
TE AT 0 PR 2 B RAR T L ST IR Y
OUT /KF-i#17 Alpha ZHEMESHT, 19 ZA [
R T rPAE I ARV T B L SR A A
X SIREEAN R o 3 Sk S 1A AR P Fh S RE
S SR AR R ST TE AR D) = 5 B AP AN[A]
QFY MY F 5, I HESb e Bt i n] 5
HKD JHEMYIFRE N B —, (BIFERYI3A
b HEE L STY JFei /b Hip—, LT
Beta ZHEVES T, KL 3 ANl i o i =Ropy 0 g 1
IR, FEA— oS 25 50N, FEANIA b 22
SRR o F SR B RR A AR A AN [F] ) A SR A
IR A R SR, HOH 1B AR ) PP S R S e
Wi B HUAT ) ) Z MR B . A9 DNA R 508G
AR Sy BF 5 1 5 2 55 R 0 1] 1) P ) A7 AL
HERAL T Bk

HUA 5 S A BAE G R (et
A HEWA TR FHESRRE . HEE . e
R JAEE AEE 2R TRPRUR R RLRHE
Y (LA7E4E, 2000, RiEEHAE, 2019) o A5
Rl TR AR BEERE . R, 22
FIDERFEE 31 BHAEY, AR 2 (e R
A AR AL, Al e R P A A T
NIZEHEY . RIS F AR SES TS,
FIE A TN 6 25 198 44 W SR A W0 R 40 ) 1) A AR
FI5EZ . Egeter %5 (2015 ) I F w8 il 4 R
5% # %% . Rattus norvegicus. /) B Mus musculus
FI5# 48 Erinaceus europaeus 5 £ I U FP S

S5 Al e, B 2% T3] 70%.
ABFFELE R, ARG ST A8 BRI AR 54
Tl 43 A5 R 33 PR 55 S0y AR it SR 482 B[] 0
SR RZEN YRR, JEE e (1)
FESAS B S R 5, E#EfT PCR A5
A R P e R e g | AR A IRt (2) &
YA o T TP Bl TR B Y 22 5 DL R i i N )
H R AR /% PCR SO IR IVE 225, 5
Forpr BRI R (3) R—43)F 5l he
2P EILE, X R LY E B AR
B, HARE AN SZ T — o
TG o A3 3 X6 A JEAE 4 B V8 2 LA D 78 58 38 T (E
) T 285 1) I 900 5000 P o 88 w3 1 1k 0 BT 1) 3 2%
Kit0E . DNA ZRIUAH AR R Z shi s & i 28
FIRR I, HA m U AR b, 3 T
TEAE YRR, X 1 5 4 2 M AR ) A ) 2
FEWEIN A B A RO, REAS TR 5T W 5
FEIE] ) R A5 B o

B U3 T A ) 22 B G T A ARG o
TEPREE R, Jry i A 15 8 U5 2 o g A o e 1o e o
PRI ZE 2 —, IR St SRy 38 i v 10 g A % 42 1
TR ZEINEH . ST A 2R R
AMLESCE Y P AL, EZ YR 5 YR )
MEAEHXER (P2, 2021) o SRS,
R, il T EXfEE, BEPLE,
BN PIE R, U B (DR AE,
2018 ), 20 42 80 44X, Lazri Fll Barrows( 1984 )
IFFE T A B0 b DX ) — A B3R 7T % 5% L A AE
FrAE T H SR M A DAL N B R EE R DL, SR
WESIR T 38 FPITALAEY) , F ELAE M RIBR R4
Ak, UESE T S AR IR T AR R P oA A
FERY I (E o W18 B R i S A P R 2 B F T
I AP AC B OC R, (HRE 8 7 W 15 K
M55 DhRe e Bt — 5T . o 2R AR
G WA W) 1] A A8 L, T L) A S A 4 A
KREML, W ESRENTPHERE. Hit,
FTHIY DNA KBRS EYETT, MRS
3 T &y H IS 3 i A ) AR A% R A S
P TR R AR T, IR A H B e -A ) -
B 1 B A TR] A AR 45 O R JFRE TR I R
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