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2. Wi R A, ZH Bl 246300
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i E: BB JFFK SSR A TFhrid, AW AFF=HURZE Trichosanthis Fructus 2544 I35 A% G5 R FBEA S AN [B) 53 95 R 1) a8 %
SR, BiE PRIURE RNA, REF3R1S cDNA, PCR E443 3] cDNA XFE, &miE&Eily, #3565, K15 5)f & Unigene
Ji, F MISA (MicroSatellite identification tool) %5€ & . B & /751 (simple sequence repeat, SSR), WilHim5I¥, Mk
I 64 X 519005 13 ANSKIET 3 ANHbE E B0 N BRI AT R S MR8 % 2 R b . B3R PP AR SSR AR B RIF
HITh G, 635 F AR R, H 2 245115 B8 & (polymorphic information content, PIC) . Wi 82254y 2 [K1 % (number of observed
alleles, Na)v A AL EL (number of effective alleles, Ne). FR{EE$5%0 (Shannon information index, /) Fl Nei i#tf%
BB (Nei genetic distance, GD) KN 0.758 7. 3.5312. 2.5883. 1.0006 F10.5592, 3 MNEREAAZIF, ANCME L E R
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Development of SSR markers and analysis on genetic diversity of Trichosanthis Fructus
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Abstract: Objective To elucidate the genetic structure and evolution of Gualou (Trichosanthis Fructus) originating from diverse regions and the
genetic diversity of various germplasm resources, SSR molecular markers were designed and utilized. Methods RNA of Trichosanthis Fructus was
extracted, reversed transcription to obtain cDNA, and enriched to obtain cDNA library with PCR reaction. High-quality Unigenes were obtained using
high-throughput sequencing and assembly. Simple sequence repeats (SSRs) were identified using MicroSatellite identification tool (MISA), and
primers were designed at both ends of the SSR. 64 pairs of primers were selected to analyze the population structure and genetic diversity of 13 resources
from three natural populations. Results The developed SSR markers have good efficacy. The polymorphic information content (PIC), number of
observed alleles (Va), number of effective alleles (Ve), Shannon information index (/) and genetic distance (/) of the whole population were 0.758 7,
3.512 0,2.588 3, 1.000 6 and 0.559 2, respectively. The genetic similarity between Qianshan and Hefei natural groups was highest, reaching 0.941 7
between the three natural populations. 13 resources were divided into two subgroups through cluster analysis. Among them, two resources of
Trichosanthes laceribractea clustered into one subgroup separately, and the other eleven Tiichosanthes uniflora resources were clustered into another
subgroup. 11 7" uniflora resources had been further divided into two subgroups. The distribution of four varieties from Hefei in different subgroups
indicated that the genetic basis of Hefei varieties was relatively richness. There are significant genetic differences between Trichosanthis Fructus

germplasm resources in other and Anhui ecoregions, which could broaden the germplasm resource foundation for breeding.

RS EHEA: 2023-11-02

ESWBH: HXRAREESTITE (32101704); ZEAEAETERGH (KJ2023): ZRMTAHONLEI (ZRITTHIPF[2023]71 55 &
PR R 4 R 2048 T A SE IR S TGRS (2024ZW001); K22 AL BIHHEAT (202310879093 )

fEE@N: RS (1978—), B, #dR, Wid:, WL R EH M. E-mail: heqingyuanl @163.com

HBIEEE: FIEW, B, BR, W55 M viE 5% . E-mail: lizhengpeng71@126.com



* 5992 «

FED 2024498 $55% B 178 Chinese Traditional and Herbal Drugs 2024 September Vol. 55 No. 17

Key words: Trichosanthis Fructus; Trichosanthes rosthornii Harms; Trichosanthes laceribractea Hayata; simple sequence repeats;

markers development; genetic diversity

JZ Trichosanthes kirilowii Maxim A% F6#%, N
H P RG22 A B M R . NN R I
I RAEIRIN i, TR SRR RAEN), = IREESH)
W2, AT OLINE . HERFA XIS
KPR, IEHA RS I Re 02 HEE AT
TR SRFENALES, FRE & HIA oA FApiE, DA
YEHEHL DAY T A R b X A B AR f i 201, R
JEMEYIG 80 RFh, FEF 40 MM, HYtRREL
R X=11, HH 2. 4. 6. S EAFMGHE (22, 44,
66 H188), HHINERIEFZ N 4 {54 (44).

FH T TS R MEREAS [RIPR () S AE B 1, DALk
BABZ RGN A, BB 2800, S6hT
BRI . g0 BRI A Ak [7) T 7K1 55 77 TH 6 I
ESipud i N I (ERr SR BAS e SIS -1
BRe M DNA 7KV bk FH — Pl 8801 201 Fric
AN TR 0 BT S AT RS s AL AL T, R
% 0y JNEE 1B AL O R AR A2 B A8 B F B € R A 0 2k
fite BAAHATNA T, SIS MY 3 2 54
(random amplified polymorphim DNA, RAPD) [Ifll
() BE a7 L B 2 2 351 (inter-simple sequence repeat,
ISSROBI, Py #R%E 5% (8] f& X (internal transcribed spacer,
ITS) [FAPTRIAH R 7514 16 2 35 (sequence-related
amplified polymorphism, SRAP) [0-M&E5rFFricfE
R LEX R B AL Z RPN AT T TT, (Hix L
FRICKZ N REARIL, TOIE VAL TN 2 A7 SR
FLSEIAE(E B,

faj LB & 741 (simple sequence repeat, SSR)
Fric, A RIEAL A4 b} B R AT AR 1, 380 T SSR

KRB A AR ek, X — A8 etk IR 42 SSR Awid =4k
2Rl . SSR AR R AHEFE. v ZamT
BAKRNH, AREWEMMR R, BRd, 7]
B REFHAiG T LI EE ML 4R
S0 R R R ) SEIRIE I A2 5 T PCR 731 A B¢
NE AT EE, RN RN TZ ARG, TR
AT 22 FE AN 8 AL T AL A 01 T Rz — 12,
SR, Aic i B 75 B0 18 =5 5T 41 i 1R A4S
B SRR IC T KR Z 808 cDNA B £ K 4H
M EAT o B Sl E ) CIs R, RNA 2
B s o W (R H GBS TR, o 1 RIS
B KB IUR e A . T LA T ARG s X 35
DiRewt ot FERRIE AP FT, AT LA T SSR #x
AT A A3,

TR ek, DAICPESTE N, AR AL
MR E, AT E A AR AT,
{EANTR] AP TAJIE AL R /AN, SRASHIZEFA ik
BACHFER . by N b )8 L ¢ R B,
REN IS Rl & B8 AT ARl . A 7T AN
RIS 13 AN NEE A TR, 18 RNA MFFR TR
FEAFLHAN SSR Axic, FIFH SSR AricHf FEA R Bt
TR BB R &R, RN R] b TR 18 A% 56
Ry (R ST Bl S E R SR A .

1 #H

13 AN IS 5t Bl A 22 80 1l b B RH O B A= %
UR, B2 BB BT PROT AR S e N RARERE T.
rosthornii Harms MK ZE 45 T laceribractea Hayata,

KIFAEFE L 1 .

FT1 MERFRAHFNZEEE

Table 1 Varieties, origin and populations of Trichosanthis Fructus

Eike] mRh 4 7 SRR ik it
TB2 RE2 THf R PIGUNNE il
TB2X RFE 2 S R 2K il
QSW A TR PAGUPINE S Wil
WL9 W% 9 5 ZEAN PYSUPINE S &
WL17 W% 17 5 R 2K e
WL18 EgE 18 5 LR PUSUBINE il
WL20 E%E 20 AR PYSUPINE S &
WL18 EYE 18 A4 B PUSUNINES L
SCW Vg )1 s vgnroe PUSUNINES HAh B £
FIW 1 A fE =1 PYSUPINE H AT A
WL9S % 9 S AR 2K A
TGX i1 I N pL LA BH KRG HAh B £
TGD P\ ZHEUABH KRR H AT A
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2 ik
2.1 RNA BYIEEX. #F0 mRNA £

& RNA I RIAENEIFE AR AR RNAprep
Pure RNA {71 & (b 50) $#2 8¢, H NanoPhotometer®
k57 & (IMPLENCA, 3E[E) 4tk RNA, H
Agilent2100 £ RNA 158544, H Oligo (dT)
PR'E 4 mRNA.

2.2 mRNA HEE{k. cDNA &% dit 5CEME
mRNA H Fragmentation Buffer FEHLFT W, FH7S
BFEREHL T P05 AR 1 4% cDNA %, 285 InANZ&ih
7. dNTPs. RNase H Al DNA polymerase 1 & 5
2 % cDNA %%, F|f] AMPure XP beads #li{t, cDNA;
4Lk RS cDNA FRFT RIS . I A B IFIERE
MRk, SRJ5 H AMPure XP beads 347 A B/
W fEiEid PCR & 443 %] cDNA .
2.3 cDNANFS SSR %

8 H Qubit2.0 #EATHIA E &, [ H Agilent 2100
X S P N R/ INEAT ARSI, 75 T R/ IN i A B
HHAT qPCR 78 &SRR RORE A SR E >
2nmol/L). H Novaseq6000 “F & #4707, Wi
£ A PE150.

MFas R )E, A MISA (MlcroSAtellite
identification tool) JHiL X} Unigene ¥ % /5347,
fiii i3 1 kb PA_E ) Unigene i SSR 7 #1, % 5%€
o6 FhEAY SSR, FERIH b RIFF 1T SSR
IREIEY/R
2.4 DNA 12Hl. PCR ¥ & 5ER% B kA&l

BURZEL I, 2300 AW sk A, FR CTAB
VRPN LRI ZH 2 DNADY, 558 s Bk e v ok iy
W, RABIEW AT, —20 CLRAF%& .

10 uL ) PCR A R H &4 25ng ) DNA, 0.6 U
(1) Taq &, 3 pmol F Fii#54, 0.6 mmol ] ANTPs,
20 pmol #J MgClL 1 1 uL ) 10 X buffer. PCR
% 94 CTASTE 5 min, SR)5 94 ‘CAZME: 40 s,
55 CiRB‘K 40s. 72 CHEfH 50s. A 35 K, HWJa
72 CJE%Ef# 8 min, 12 CLRAF.

PCR F=¥) FH 8% A7 14 P s ot e e 200V HA,
WKL 1.2 h, HIKES AR BRI TR L Bt
25 KRS HH
251 ERABRMEZEESTT K 13 ANRERHE
EY AT AN TR IES R, X 13 AR
BEATRER A0 Ao R BLSREAN 3 AN S S AL AL A
¥ (total number of alleles, TNB). &AL 5%

(number of polymorphic loci, NPB), ZZ&MHpric Az
RE S (percentage of polymorphic alleles, PPB).
FH# A Popgene version1.31 ARSI RO 52 AR 7
37 548 (observing the number of alleles, N,)+ AR
AR F A7 1 EL (effective number of alleles, Ne) £
A5 B & (polymorphic information content, PIC)
FAAE B354 (Shannon information index, 1) 1 Nei
WALEER (Nei genetic distance, GD).

252 JEEEMEAEAL R, HREEEST H
Popgene32 HAFZE 1000 IR H 25, THEA R A 2 [A]
1) GD Flisif—3% (genetic identity, G J[H
i (geneflow, Nm). #1701k 5%k (fixation index,
Fo) VAR JEREZ B RS AE A S, 37 H MEGA4.0.2
AL NI AE IR o

253 M B R B B AL s i A
PowerMarkerV3.25 #4161, DL Neil972 #H &5 3E 1740
S HT, FERIH BB 332 (unweighted pair
group with mathematic average, UPGMA) X1 13
JREEFURHEATIRE M, WA R SRR S L R
RE.

3 HRESH

3.1 RNAMFFS#T

W R, JEsCmEEdE, L35 2448 B
JiAH 3% Reads, “FYJKEE 300bp, L 7.34 Gb %%
SRHFEAE, RN T 1% 96.92%, HiiRME
FNTF 0.1%MHHE 5 91.91%, BT BT kA1
HHE i, GC &N 43.90%.

M mRNA FEARIGHL, 48N v B B HOrE B2 A1
MFHAERE, mRNA B BAL I BEALFE B (]
PIREFAR N (B 1-A); UiB] mRNA FEEFEEER
Ko 4N 1 BRI T 7E 280~400 bp Pz, BH T
BHAR X, HIERAAE, SN BRKEE
RO EUN, AR BN EFEIER (& 1-B);
M & S5 ERENBHE Z AR R RN, 4
B BN AR, SRR A 1) R R Ik
FEAFEE (B 1-C). & EIRHAT o i REw,
FRFIEW R AR B B AR (B 1-C). i
W] RNA I 1 s B fid /b, o A2 BERLE, JF B
I 7 K04 2208 W B R 2 I v A, BRI R s
JRE R . LIS 91 424 S HESEAH 31861 %%
Unigene, #5&AF1 Unigene 1] Nso 77 #)°4 2 133
F1 2005, 2H%E 508 R o Unigene S KFE 32.17
Mb.
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3.2 SSRIFCHIFF R 77 R EE XEFSTERYFE

2 MISA (MicroSatellite identification tool) %
5E SSR, 739 8 A, HRERAMARREE., H
PR ANR R EE . P, 0. —hE. VU5
B, T AN B SSR. Rk 1kb BA LY

Unigene I [f) SSR Fricl, Lififs ) 8 887 4~ SSR
PLss, WZMWZRMFEER SSRA 47054, 7T
52.94%, ‘MR ANWMERSE, UF 15 4, £
Unigene "% Mb A 276.25 4~ SSR #rid (5% 2,
K 2-A).

A B C
124 8 000 100- e
1.0 ZT
6000 S FPKM
© 75- 1]
o 081 T /
42;% & L >50
= 8 / :
1 4 / 10~
E[ 0.6 = 000 H 50 ;(LI(S)O
T ooa. g ~1~5
Mo 2000 »s. 01
0.2 1
o | 0 S L
0 20 40 60 80 100 200 300 400 500 600 25 50 75 100
PR R AH X7 B N BK/IMbp Reads E 4 EH/%
A-Mapped_reads 7/£ mRNA FALE i B-HlA T BOR/ANM T C-6 e 4 e Baf v Fn FE AR L
A-mapped reads on mRNA distribution; B-insert fragment size distribution; C-saturation simulation diagram of transcriptome sequencing data.
1 RNANFMER=E
Fig. 1 Quality of RNA sequencing
2 JNESSRMEE., BER S HIFE
Table 2 Type, quantity and distribution characteristics of SSR in Trichosanthis Fructus
_ EN=R/¢
BEEHIT it i kL% B BE AN /Mb
5 6 7 8 9 10 >10
BIXARAERES 0 0 0 0 0 0 814 814 9.16 25.30
BN R EE 0 0 0 0 0 0 46 46 0.52 1.43
BT IR 0 0 0 0 0 1877 2828 4705 52.94 146.25
X% T IR 0 594 278 223 154 102 298 1 649 18.56 51.26
R 827 380 154 108 14 20 56 1559 17.54 48.46
VUrZH TR 61 9 3 4 0 0 0 77 0.87 239
FZEHR 18 2 1 1 0 0 0 22 0.25 0.68
ANZEHR 5 3 3 2 2 0 0 15 0.17 0.47
&1t 911 988 439 338 170 1999 4042 8 887 100.00 276.25

3.3 PCRI LRSI
MBI F 5, Bkt 64 %A R #H 2 £
H AL AT SIS0, A TERE %% 9 S5 M
17 5 BT d ik, SR RHT B R, #
A% (B 2-B), AT F8EZ . 64 X
FIPI4E 13 43 JNZE DNA FE i it 58 7 213 Ay
AL, BT 51 T 3.35 AN AL HoA GL029
PG R R, fermAE 7 M AL, T GL040 Al
GL049 HAed 441 1 4. GLO18. GLO053
1 GL0S9 Haed g 2 FAHF R A AL, HAbs|

MHAE 28, 255105 92.19%.
3.4 KBfE)ZHEM I

¥ 13 A EFha R 3 KR, SR 3 R E HEA
HRZ SRS, SO0 51 PPB ik 2] 92.19%,
PIC. Nav Nevw I A1 H KX N 0.758 7. 3.531 2.
2.588 3. 1.000 6 fi1 0.559 2. 7EVHER, HFAERI
R PIC e, N 0.763 7; {HAAEIEEE N ) PPB.
Nav Nev IF1GD #if K.
35 EEERNEREEMMERZB S

M 4 FTLUE Y, B R R E s — 2
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6000 A Distribution of SSR Motifs
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Fig. 2 Distribution of SSR motifs in Trichosanthis Fructus and part of SSR primer screening electrophoretogram

®3NEABEPNRE SRR

Table 3 Indicators of genetic diversity in Trichosanthis Fructus

LN AT FEAHL NPB PPB/% PIC Na Ne I GD
Qs 5 53 82.81 0.759 9 2.3750 1.9970 0.682 6 0.4216
HF 4 58 90.62 0.751 2 2.6250 2.260 1 0.804 1 0.487 8
oW 4 57 89.06 0.763 7 2.500 0 2.196 7 0.780 1 0.485 7
ik 13 59 92.19 0.758 7 3.5312 2.5883 1.000 6 0.559 2
F 4 EBHEK GIF GD SRR, B MEATES L 1) 2 20 A% A AL 1 3 3
Table 4 Nei’s genetic identity and genetic distance 0.941 7. y\% 4 %ﬂ%@% (E3) a4, {E& N ;ﬂ]ﬁﬂpj
between populations B R e SR, SHEIE R RO,
BHARALS L aiE P W28 e B R TS i g A B R e i HiAh
L 09417 0.6162 S A TR TSR 2 X S B A PR B A, L 22 5
it 00601 wx 0.760 5 BOR, AT A b ot 52 U5 e 40 58 L BURZE B
fth B0 04842 02737 e FRIBAL IR, A BUS A FANME.
Nei's ik —F0EE (R=fR) FRERRES CF=M) —— ¥l
Nei's genetic identity (above diagonal) and genetic distance (below _ L &m®
diagonal) HoAth By A= 7Y
& (G1=0.6162), KEfH GD ZREK, /M —
IIFNA REREZ (8] R 0.060 1, ek HI7E L A A B
A REZ IR F] 0.484 25 15t BAN[R) M 8] Ak A e B3 BT Nei's BfEIEEAREL

HE—FEWMER, ke R R FARERL = Fig. 3 Clustering based on Nei’s genetic distance
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METE 2 1) FE R A SR R ALK, BEAA A
(1135 Fo o4 0.171 8, AN[EIN RTAIE B KN 0.454 5,
B/NA 0, BEEAASFIRHA A7 R R A e A . 2K
FEIA) N, F3078 1204 8, A pi 2 Al KN 15.562 5,
/NN 0.300 0. 7] DL B RS BEEL 7010 R EE
K, FEAEBORIAETERG RS, AR & Fh A2 # 1)
RFFARRE, HHAARFEMARERRK. 5T
BRHT R, BIENERSE T 72%, BRI R
i 12%, MAEEAE RS 16%.

36 mMEERIEEAEHST

13 AR ZEEAHE Nei FQIs AL FE 291152
SRR AR DL 4, R a] DL, 13 NP
JR BTN K 2 AN, 2 SRR RN 1 AN,
Hop 11 AT RN TSN AR, IRE 2 MFPREK
ANANTRIID 3 I R I8 A AR AL SR B =, a8 A% PR B A
R 0167, i HoAh IREE TR L PR St 1
0.621. fEHAR 11 ANBHEHF, X 2 AN,
WL20, WLIS Fim e LA K& VU I EF A= 4 AN BEl5ds 730
VANTERE, R 7 M R A L ANTERE, Hisifg
PEES B /MRS WL A WL17, ‘eA L R B A R
A 0.148, FF H A8 1L AR AU 3R 2 JR] ) as A& PR

BAR/N, WL Sif L B AR R s AL B s R
0.161, 3X 2 > db A A L1 B A= A e 7 TR
WAL Z2 AR /N AR AT 1| A R ) TR A% B
FHAK, JFH WLIS SRy )| EF AR R B )is A%
PEESARGE, Ui B HGE R A BN RE KIS MREEA,
WL20 A A HERBN T —EHIFREE A - IX 5 I %
RS i B LA T g 24, HER i
FEANWT SN SPRANTT BT, 388 4% 20 55 i )V
Bz e ANE R 18] (B AL B WK 5.

—
0.05
B4 13 PMIERMZEIRA SSR 7R ERHKE
Fig. 4 SSR clustering of 13 cultivars of Trichosanthis

Fructus

#=5 ARILERIFEZER GD

Table 5 Genetic distance between different Trichosanthis Fructus resources

B GD
W TEW  Qsw scw B2 TB2X TGD TGX  WLI7 WLIS WLISS WL20 WL WL9S

FIW  0.000

QSW 0516  0.000

SCW 0258 0452  0.000

TB2 0.565 0292 0548  0.000

TB2X 0539 0218 0500 0258  0.000

TGD 0636 0679 0664 0717 0.682  0.000

TGX  0.621 0643 0621 0714 0664 0.167 0.000

WL17 0555 0218 0500 0315 0266 0.664 0.681 0.000

WLIS 0445 0347 0383 0355 038 0709 0655 0281  0.000

WLISS 0524 0350 0484 0367 0371 0689 0714 0.194 0242  0.000

WL20 0375 0395 0266 0492 0438 0673 058 0438 0313 0435  0.000

WLO 0570 0.161 0484 0282 0188 0682 0672 0.148 0313 0274 0438  0.000

WL9S 0258 0508 0320 0.621 0563 0.664 0.647 0523 0531 0508 0422  0.547 _ 0.000

4 g PRicl7200, {H SSR AREHIIFR R EFFIE R, IREH

41 SSR ATMEEZ2HTER M

H1T SSR » FARCRA MG B2 (A AL
S LRMERD. EEM . SRS O
JZ N A B AR JEH/QTLs € ALAN Sy
TARICHH B RE, AR K 2 HOK AN b 2R
I oK BAT AR HE ) 707 B 25 # A SSR 701

Ttgeel, FEREAFHIEEARE, 45104 W
FHIRH] SSR il . AHFFidEt RNA M T, R T 8
887 A~ SSR i si, FFWit VAT, #— ik
HUT 64 XF5197E 13 ANRESFP FHET T30, 45
FUAFTHRAF AR N LY IOR Ry, B RG®
2, AR TSRS 2R G 7T
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42 JIZ SSRIE{EZHM

JREE R AR, Mo R, MR E R
JiiEZ R AR RIE R, 0 & R R B
FeA e, IS TG B R R — B . (AN
FARRIEE RAEE— B, AW Fi i@ R A b
TR _ERENLEEL 3 A AR IEAT IR G HURE, 237 DNA
B, B AR BT 2 DR 2 RS QR T B R R AR A4
BRI

FeRi R T INE ML Z R A Z, KEH
RAPDUI, ISSRII, ITSPIFI SRAPUIO-M/FFRic %f JIX
IR Z RN T D8 TR, HIXERERE N
EAEARICECE T BT, HOE DL AN R
BCRVRIIAG B JF AR E AR SSR L . AT
FLIEIE RNA WP, & T SSR Frid, JEHL 64 X R
WX 13 AN R B 0 IREE AT 8% 2 FEIE 4T
HAAR L ML SIEH] 92.19%, Uil SSR Fridft
% R IX 73 AN RS d b S B8R 3 N HARBEZ TR
A RE E AR BERNE 1L AR ] — B R &, HIX
AN AR TR S A BT 2 BB EAR 22 R, X UEEA Y
AT 22T 3% 1 1 T8 A L SR YRE A% B Al b ek
A, AR A R 5IX A B AR T A R s
WAL 225, AT LLdsk 51 N At R 5 (17 B A= b 5T 95 8
P8 BN ZE P BRI A 2R, SRIS TR 2
P o

MR E IR AL RIS A, T8 L X R IR
) 5 AN S AR IRAS RAETE 1 ANWRE, JEH A IEHX
EERIEE 9 SR 17 SHWRELER 1 ANWEE; 1
A REE B 53 A8 2 A SRS AR AP )1 B A TR SR
R VAN TR, X R A AL R R s AL
KVRTFASFH T B GEYER,  TIvE L  RI b E
DL B R e B 11 AN BUA S SRR YRS 2
KR (TGX Al TGD) 2 [AIAFELER A 1A% 22
S, 2 AFHEAEE— 2 AT RS, R s AL B S
BRe TN I SE R 2 5 3R 2 [] 1) 5% R A Tk
IR/, I FH LR 73 B BB SR T EE A A 5 P S AR i
FePeptfe 3, RMPRNET M — K HEEL S,
— S AT AT, WA RIER, AR IC IR
FHOGIB AL BN , AT A G MR B QTL s AL AR &
B, RAEEES RS, B FARCH Bk
IR AR NZE P 27 21,
43 NEMRZFFERIPFIE T A

TR R R IR IR IEAE, WL
MAIREZ 2, ZEARIRMN TSI E TR

FEMP TR, (H R AREAE VA TAE T RIS

AN, A WEE IR R, Rl &R 5

FhR T H I R Y oy RS 2 REVERE R 4

HERE S AT ERSEERE, Ry (nx

KD I HAEAGERS, EIRARIEA R, R0 R

Al BRI &, HHHTHRES, 27 . Pt

RRHREIE TR, TR AT,
SR, 4ATNZEF FHAKCERE AR FBIS 4T

LIRS, ERAFMTRENAEES. BHLHT

Fric 8 AN M BRI SR G R R, THRAE

JRE AT RIEE, AR m N Bk EH

M TFE, SSRARCAE AL BAEFRIC, Aefg i

TAEIERRIE T o« AW TS E A R SSHE I

b5 U B % N R AH DG Al Ak Ak 6 1) 35 e Rl
FBAR FIAVEEHFRAREEA TR

£33k
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