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RAPD analysis of genetic diversity of an endangered species Sinopodophyllum

hexandrum ( Royle) Ying from Western Sichuan Province, China
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Abstract: Sinopodophyllum hexandrum (Royle) Ying is an important medicinal and endangered species. Recently, the size
of the wild population of S. hexandrum in western Sichuan Province has been noted to be very low and declining rapidly.
Analysis of random amplified polymorphic DNA ( RAPD) markers was conducted on seven natural populations of S.
hexandrum in western Sichuan Province in order to investigate the genetic diversity and genetic structure of the populations.
Leaf samples of 140 individuals from the seven populations were collected. Twelve RAPD primers were designed to generate
highly reproducible and stable DNA fragments (the sizes of DNA bands ranged from 200 to 1500 bps). One hundred and
eleven discernible DNA fragments were produced depending on these primers, and 32 fragments were polymorphic loci
(mean 9.3 bands and 2 .7 polymorphic bands per primer) . The percentage of polymorphic bands (PPB) was 28.83% at the
species level, and PPB within population ranged from 4.50% to 16.22% with an average of 10.30%. The result of
POPGENE analysis indicated that the level of genetic variation of S. hexandrum ( He=0.0622,Ho=0.0987) was lower than
other endangered plants. At the species level, the average effective number of alleles per locus (Ae) was 1.1011. The

average expected heterozygosity was estimated to be 0.0193 within populations ( He) and 0.0622 at the species level ( Hi).
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Shannon's index (Ho) ranged from 0.0110 to 0.0587, with an average of 0.0269 at the population level ( Hpop) and 0.0987
at the species level ( Hsp). Among the seven populations investigated further, the MNG population revealed higher
variability (PPB, 16.22% ; Ae, 1.0569; He, 0.0362; Ho, 0.0587) , whereas the MSG population had the lowest variability
(PPB, 4.50%; Ae, 1.0105; He, 0.0065; , 0.0110). As revealed by the AMOVA analysis, a high level of genetic
differentiation among populations was detected, 68.74% of the genetic differentiation occurred between populations and
31. 26% within populations. Gene flow (Nm=0.4429) was low between natural populations of S. hexandrum in the area.
Nei's genetic identity (1) values varied from 0.9189 to 0.9883 between the pairs of populations; Populations DXB and YLG
had the lowest (0.9189), whereas MNG and LHK had the highest (0.9883) .The dendrogram was constructed by the
UPGMA method using Nei's genetic distance values based on RAPD. Two clusters were defined among seven populations , no
significant correlation was found between geographic distribution and the genetic distance on the UPGMA tree. The
correlation coefficient (r = 0.3747; P = 0.0350) by Mantel test did not show any significant relationship between the
matrices of geographical distances and pair—wise genetic distances based on RAPD. Species breeding system and limited
gene flow among populations were plausible reasons for the high genetic differentiation observed in this species. On the basis
of the genetic and ecological information, some appropriate strategies for conserving the endangered medicinal species in this
region were proposed : namely, keeping a stable environment suitable for the breeding and growth of population, rescuing
and conserving the core populations (such as MNG in Songpan County) for in situ conservation and also trying to protect all

of the existing populations.
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BEILL ( Sinopodophyllum hexandrum ( Royle) Ying; 73 2&%% b B[R] # 5 4447 S. emodi ( Wall) Ying,
Podophyllum hexandrum Royle,P. emodi Wall; X4 Vi % F1) & /NEERME UL Jg B —Fh (i 247 A4 REARRE )
POLE A RAE B SHUHE L X, R, B METEREK 2700 £ 4500 m (VG5 P | 2 e 45 & L
X, HA R4S ( FIR X)) anBkvg  HOR i T B DL AN A . PR A Bk LRI EE AT
BTSUUM O AR B LA B LA 3, kL — PP R G ) IR ) 24 PR , AR FIAR 25 rh i) £ 30 2 —
YA F1 5% (podophyllotoxin ) J& A & TG4 (VP KFEIAT 5 VM, , RRBIATE) UHITIA . BEILE e —
Fhb&3 4636 SRSCEA SRR Y Y o Akt T SRR SE TR s, B L A 552 BIRR i
ARZERTAZY  RAZ S i, BUE AR D T E RS A R A A A B, AR A R BT
BOL-EOR B LA IR E R BEILE . A S L-L st e ZRErEDTSE, Jeni B’JTVE{XTQHEIH@“’%?U‘Z@
ST D7 T FREE 00 o BRI, 404 R T LS I A 4 1 B il A B % HERAM T PELL e £
BV, 200 HEFEAT EE TR 2 U (U0 DNA JKF) Bt ZREERT ST, AT, 3% 77 T B9 0 58 78 [ A ML /D 6
HeE

TEM A ZREPERI AR Z 5> T Fric £ R A, RAPD ( Random amplified polymorphic DNA) J& i FHfx ) 1Z 19
AR Z—. RAPD #Ricie UU—EFHALSERZ IR T 50 514 (K —h 10 bp) (LAKERI 4] DNA St i
T PCR ™ B4 — Rl 3 FARIC AR L AR RA T 8517 AT B S AE AR B D (5 B RIS B T
ANFERIZE DL K P AL AR SR, FUAFE | RAPD AT A9 (5 B B D0 AY . H AT, RAPD dricqE EE
VEIMRAC AL P TE A Al B PR R (25 03 B R BB IRl R AR ot P M B A AL R SR P 1) A 25
ﬁ*ﬁ[d&ﬁlﬂ@i}%lﬂm%?é%ﬁ*ﬁff AU IE O K ARGE " o ARk, N RAPD ﬁﬁfﬂ‘ﬁiﬂiﬂﬁi

Frfa ) I3 AL YA ORI SE C U 8 2 i g | 2248 s i fa WA i st A% 2 e IR fa MLEE, £
%Tﬁﬁﬂ]g‘@ﬁ(o H1i7E E AN H RAPD $R HEA 738 4% Z2 A5 P 58 I 5 S A 031 s A 0 an 4 it 20800 Reaumuria
trigyna' "' | BEM Thuja suichuenensi'™ | W55 Changium smyrnioides'™' K42 Metasequoia glyptostroboides' "' Wi
YN M Vatica guangxiensis''®' . # K ¥ Sinomanglietia glauca """ . 18 ¥4 Phoebe bournei'™' . # 2 Cathaya
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argyrophylla' "' | TLEF F AR Pinus squamata"™ 5%, ARG T RAPD 43 Fhric AN 1 74 e S X Ak L 43
AR 2S00 5 A HIIX 7 AN BF A FRE IR 18 1% 22 RV AT AL S A A TR I, B 7E 8 Wb L B SRR eI 181 2%
PR S ZREMEKTE , WK AR E BB HLE, A R ik UL st 15 PE TR SR 2R

98° 103° 108°E

1 #R57FE

1.1 SEIH R

2 Jei .

BRI R A T SRS R A | ﬁﬁﬁ.
P IL LB, T 5 1 FRIE 6 A FAIfEREL B ne
LA B2 4 DU 1148 7 0 85 S R 1 7 A B (B *'ﬂ I

A
S TRIBE ] TR 0 567.5 kS MR EEREE T HES |

A 12.5 km) (11 140 Gy ABHORE L, 7 SRR DU
PUERAY A UL 1, A FhRE I A s S AE SR L2 1, 8o
TERABEIL LA RE AL HL 20 > BA AR PR A
Wk, B EERREIBEEE RS 5 m DL b BERR R S A 2 o A
R A A 48 I e T 08 A7, T B I

0 100km

E1 #ILE7 A BERTERRMELE

DNA E/‘JEI:/‘\EHXO Fig.1 Location of the seven natural population of
Sinopodophyllum hexandrum included in this study
R1TATEMRILER M ER R REANEE
Table 1 Location, habitat and sample size of seven of Sinopodophyllum hexandrum Populations
i Rl R AR TR/ m Gt RAEEL
Location Origin Altitude Habitat Sample size (N)
U K \ T 7
T YA L L1 3150 SRR B L RIACIR A AR R, N B R AR 20
TEHEART
; ; ; LR AR A2 VBT RS R R AL T A /MR N R
Y UK H A Y 5 5
R JeiH Fai B2 Je il 3050 AT A7 |- 20
TP o1 LT 3450 giﬁ\ﬁE\EﬁJ\mIJJffBI]\E%?F‘z#,iﬁ“ﬁ%’ﬂﬁﬁ,d\ﬁ’#ﬁﬁ 20
- %
BEILE SRR E LY 3350 EKT/\mﬂJ)rFl TR KLES o L SRR M A R 0

AKils, FRAERKAEED EAT

S8k S b R BRI TR A B
AHTH ENEAKH 3150 b, A K AR 3 HEA T 20

SR AR, T, N TR A KRR T

HpkE e BAARE 3000 T : 20
58K 2k Wk FLRY I BEE N ATIR A AR

] A L LB 1 iy 3300 Fo BHEA /INE, HHERIE N AR AEEARTR A Bl ] 20
25l

1.2 Wk
1.2.1 DNA #HU5 RAPD #Y PCR 9§14

T HE R P B CTAB ¥ 4R BUBE JL-E JE M 40 B DNA, & DNA ¥ T 0. 1xTE 28 vh i, 70 24 5 T A
-20 CHEFFEA 4 CTER . SRAIKE A Operon AR ( HARSEE A ) KARYEAH ST RHE It BifgA: T
AlA LAY 10 BJE RAPD 5147 (120 2%) , APk i 12 5 L2 5 M Ak vk i 51 97 PTC- 100TM Rk f7 9
o FETSCES A FERE 280 B AR AL 22 20 WL [ W AR &R A . 1 xPCR buffer (10 mmol/L Tris-HCI, pH {H
8.3,50 mmol/L/L KCl,1.5 mmol/L MgCL,) ,## 10—30 ng .1 UTaq %A 0.4 mmol/L dNTPs 0.6 pmol/L 5|
P .37 CHIR KR FE 0. 001% Y BB, PCR #7318 5. 94 °C 1528 ¥: 5 min, 37 CiB K 1 min, 72 C iEAff
1 min, 2RJ5 4T 40 MEFR .94 °C7A5PE: 1 min,37 CiE K 1 min,72 °C ZEf 2 min, fEFRZE R 5 72 °C 2E{# 10 min,
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PCR P*¥I7E 5 0. 5% EB (1) 1. 5% ZEIEBHEERE LA 1XTAE 25w M4 BiHL K, L 100 bp Marker 15 R4 ifE 1
X R 7E Gene genius Bioimaging System BEHAUZAY - BEAH
1.2.2 Sttt

RAPD 4" 38 7= 4 L Pk 1% o ) B — 2 390 — 3 FARIE (marker ) , (R E—A 51O EE A 07 0, Tk
JE TR —{3 b DNA 5 5943 G AT 83T, A (AR5 ) BYIC h “ 17, JEAF AYIC o <0 A% =X i A A B Y
RAPD FRUEHEAE M4 T20 M1, SR POPGENE 1.31 #5254 3 M 4HE 145 A B BE 23 50 147 3842 2 500>
B2 TS T 20 E A (PPB) I S5 07 38 (5 PR ICEL (Ao ) A S N FRICEL (Ae) (P HF RL33E
1L Z2REPE(He) FIRE NG 2RI (Hs) 25 B0 RE E] 19 38015 20 A8 250 ( Gst) (FE PR (Nm) Nei's 3P 2 FE 1
(He) ,Nei's iﬁ%#ﬁfﬁ(l) ﬂ]iﬁ’ﬁ?ﬂﬁ%( D), Shannon's 15 B E‘ﬁ([fo) 49k FH S ARG I Ao R 15 1 2 REME KO-
Ho == Pilog2 Pi,Pi J45 i 7 IR TUBAR . ARG Nei's BALHE BT 5% A AU A 213k (UPGMA ) 7
STRGEBEIRRIIRIE , BAN,43TF 7 255070512 (AMOVA ) AL FH SR 23 BT R ae (] FRPAE P (1440728 S 1220

Sk T KGR T 38 A2 T g AR ot T 5 (AR 56 L 38 ] TRPGAL3 FRIFHAE ™ 64T T Mantel I3 (358 T
5000 M EHH) .

2 HREHS

21 PHMEAE

120 451 i e /D REY R 2 K DL B 23R IY 12 4 RAPD 59Xk LE 7 A FhEERY 140
TR AR DNA FE 5T T PCR 973G A5 9 38 (0 2 800 O8O B T B 25 B K/ S OH:
AR K E S (E2) .

P38 R B EE 207 200—1500bp , P84 5 1T i3 9.3 4%t Horh 238 M P34 2.7 4(3 2) .51
) Psh17 ¥ G55 B 2 (12 5%) HZ2BMA BN 2 (4 7%) , 514 Psh7 1 Psh11 9734 () 55 B D (7
%) HZ2 B8 Eursb (2 %) .

1 2 3 4 5 7 8 9 10 11 12 13 14 15 16 17 18 19 20 M

6
|

E 2 5[4 Psh17 #3184 28 ( MNG) Bt L-EFE£H RAPD ik E
Fig.2 RAPD profiles of MNG population of S. hexandrum with the primer Psh17

22 BUEZREAESHT

FH POPGENEL.31 34Xt Bk JL-& 7 A Fh e i 5t 1% Z REPEEAT S8 31 20 b7, &5 R an 3k 3 i, FTV5 30
(DXB) AHILIE(SEIG) AWHA(MSG) W (LHK) 278 (MNG) Mikker (YLG) MBI (YZMC) 7
AFPRERY 2SN S H 43R (PPB) 203 11.71% .9.01% 4.50% 9.91% .16.22% .9.01% 11.71% , W] UL, &
JEE (MNG ) FEEAY 22 25007 05 1 20 3R B i, ARHTIE (MSG) FhEERY 22 500 45 B A0 R Ik, FEFIEE K B, 7 A Fh
FE 2507 H /% (PPB) P28 10.30% ; Nei's it f& Z 0 (IRRIHEE 4B 1 | He ) £ 0.0065—0.0362 Z [,
SEHIE 0.0193, Shannon's 5 BAE £ (IRFREARIEE) 7 0.0110—0. 0587 Z ], F-HI{E Hy 0.0269, 25 FlHF (1Y
Shannon’s {5 B ER/IVEEH 5 280058 H 0 R —3, EWFKE B 2808 H 0% W Ra
Shannon #8403 A 28.83% .0.0622 .0.0987, RAPD #ric Azt f& ZAEME M 2 WABE L -E A BEAA e AR i st 1%
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ZHEE,
2.3 ﬁﬁiﬁ%#*’é}éﬂ‘ﬁ

BRI AR B R AL ZREVE (He) O 0.0622, Ff it -
Ijq E/‘le’ﬁ?tgﬁ‘i ( Hs ) j{l 0.0193 ’ %:_{ Eﬁ o E/Jl’—,ﬁ% jl:jzr 33 Table 2 List of primers, their sequences and amplification results
ZORA TR, RIE DA AL SRR NEE st pois3) SRR SR
LRV R Iﬂﬁﬁilﬁlﬂ’ﬂ/\ﬂcﬂ(?( Gst) Fﬁﬁﬂ‘ﬁﬂ@ 74 Code‘ of the Ser,luence No. amplified  No. polymorphic

primer 5'—3’ bands bands
BEL-EREERIAY Gst 2R 0.6906 , B¢ B B 18t & 728 Sp Psh 2 GTAACTTGCT 10 3
1 69.06% /S AFAE TAIREN], FUF A fE A Sy P4 ccoamcee o ;
Psh 5 CCCGCAGAGC 2
JUAN NP k
30.94% , VLW 1 AP REA] A 43 Ak A AR s, A1) AY b 7 CTTCCCTTOC ; )
FERRE (Nm) A7 0.2240,, Psh 8 GGCAGGCTCG 10 4
FIFHAS T 7 2278 540 H (AMOVA) %t 7 Bk LE H Psh 9 GGGACTCACA 12 3
Psh 10 CCAGTCTCCA 8 2
: A QLY 2YAN P Y
SRFIRERIAG MU RBCGHAT 74007, S5 BV B0 1 rormecero ; )
AR SR 68.74% B AR S5 K AR FE R EEIR] B 31.26% 1) Psh 12 GGGCTTCCCT 8 2
AR S R A AE R RE O, A R () R R A A A S I Psh 14 CCAACGACTA i 3
Psh 15 CGACGTTGTA 8 2
AN
(P<0.002) (% 4), HWBAI, AMOVA J3#7 Fris 4521 Psh 17 GACGAGGTGC 12 4
5 Nei's 5 2R 0L M i A9 45 AR — 20, R IH 23 Total 11 EY)
BEIL-EFPRERI T B T R 5 R B st 15 41k
&3 RAPD tRiCHIBLEFE B E SRS
Table 3 Statistical analysis of genetic variation of S. hexandrum populations by RAPD markers
BN EETHR % LI 4547 5k PR A 35S A ik P A - FARIGEL
Lﬁ}ﬁﬁ%ﬁ PPB, Percentage of Ao, Number of Ae , Effective number He Eﬁ(;é%d%r‘ Ho, Shannon’s
ocation polymorphic bands alleles per locus of alleles per locus ¢, Gene diversity information index
FT7gIm 11.71 1.1171 1.0322 0.0224 0.0370
L ASYIRL| 9.01 1.0901 1.0282 0.0185 0.0303
PN 4.50 1.0450 1.0105 0.0065 0.0110
Wy 1 9.91 1.0991 1.0274 0.0189 0.0320
b=y et 16.22 1.1622 1.0569 0.0362 0.0587
AR E 9.01 1.0225 1.0157 0.0266 0.0454
3 1 40 37 11.71 1.1171 1.0219 0.0166 0.0297
FHEKSE Population level 10.30 1.1030 1.0285 0.0193 0.0269
YT KE Species level 28.83 1.2883 1.1011 0.0622 0.0987

F4 HILETHBEMMBENS FESFH AMOVA SR

Table 4 Analysis of molecular variance (AMOVA) within/among S. hexandrum populations as determined using RAPD markers

; Rr . AR S 4y RS 3
AR 1 FH T % o IR
. . Sum of Variance Total Variance/ 14
Source of variation df Mean squares
squares component %
| Among population 6 344.77 57.46 2.8092 68.74 <0.0002
F £ Within population 133 169.90 1.28 1.2774 31.26 <0.0002

2.4 RAGHEEFIRA T

Nei's it % — B MR AL IR B 25 0LER 5. ML &R R (B) a8t A% —BUE (1) (B 2216 0. 9189—
0.9883, FTVG RN AR S Pl B8 1% — B0 e /N (—BUEAE R 0. 9189) , BEIAT 11 FI A2 JE VA F R 38t A% — U i
151 (0. 9883) s Bk L £ Fh b [a] a5 4% 5 B (i A8 fE Y T ok 0. 0118—0. 0845, Hirft DXB A1 YLG 1935t 1% 1 5 fe K
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(0.0845) ,LHK Fll MNG F{)st &5 B e /N (0. 0118) . XFBEJL-& 7 DR EERY Nei 5t /G B 5 B B b A7 1
Mantel o346 5 | 25 S22 0 Fhtt [a] o0 15 1% 15 25 R BRI B 2 [ VA W S AR 61 (r=0. 3747, P = 0.0350)
RIis A% Z R A 0 A 52— 2 A s P Ea 3

F5 BRILE 7 AFEEAY Nei's i=E— BB (X AL L) FIE(EREE (WAL T )
Table 5 Nei's original measures of genetic identity ( above diagonal) and genetic distance ( below diagonal) among 7 S. hexandrum populations by

RAPD markers

PB4 Location FTVEm EHILE AWriE Wi e iR g W %
FIPG I - 0.9815 0.9691 0.9203 0.9334 0.9189 0.9264
ZH I 0.0187 - 0.9855 0.9362 0.9474 0.9310 0.9380
R4 0.0313 0.0146 - 0.9504 0.9623 0.9313 0.9380
Wyl 0.0830 0.0660 0.0509 - 0.9883 0.9429 0.9431
I 0.0689 0.0540 0.0384 0.0118 - 0.9490 0.9515
Y=Y 0.0845 0.0715 0.0712 0.0588 0.0524 - 0.9823
(L e 0.0765 0.0640 0.0614 0.0586 0.0497 0.0178 -
RREER (K 3) R, 7 A A RFPRER N L, ——— DXB
YZMC ., YLG . MNG Hl LHK % i — 3% ; MSG . SEJG FI L sEe
DXB R 552, B MNG il LHK FE s f 0 s i Evied
INARJERAE—E, SR )G F S YLG Fl YZMC R7E—itL; s
MSG il SEJG 5, Ff5 DXB Fifif 3R i 73 oh— 3, o_io 0.2)8 O.I()6 0.64 0.2)2 <I)
Bl —XMEHENABIEMEEZ R, &E6H0LE Nei'silf {4 1%

Nei’s genetic distance
FRAREHL B34, RN DL 9 62 T AL AR A AT V6 300 42 B L
Fig. 3 UPGMA dendrogram for seven populations of S.

%ﬂfﬁjﬁ{@ 2 /l\ﬁllgi %ﬁg EIZ s ﬁ:*ﬂ 'fﬁ 33?3@%{3 E/‘J ﬁﬁ%ﬁ ~ hexandrum based on Nei’s genetic distance
M W 4037 2 AT SR AE— 7

3 Fit5itie

3.1 BBJLEmmf etk

it RAPD #ricxiBk Lt 7 4> ASRFBER BRI 1P X Bk L& 7 4 A SRR REAE D FIOK ST 2 85400
MUE S E(PPB) Sy 28.83% 8 TR A AFLP #Ric Xt AR A3 7 SR EEAE Y FIKE B PPB(25.93%) 7 30
EHAMRIERE =R 6 MHkL-LFEE PPB(DALP 48 PPB = 69.33%6) " LA KM A AEENFE Chanb Al
Kullu #1 X %) Podophyllum. hexandrum (Bt JL-E )[R #5544 ) PPB(RAPD #5ic ) PPB =100% ) IR AR )
FCFR FE L 21T RAPD ARiC A —Se i fa A4 WK 2100 (PPB = 89.47%) '™ EEMI(PPB = 72.09%) ") %
Z(PPB = 69%) " JKAZ(PPB = 52.89%) " FRANFFHF(PPB = 53.68%) ' fEAFE(PPB = 53.22%) """
M2 L5 2 RAPEAR IS 208, WWRIMC (S E UL ) T A% (PPB = 36.88%) ' 442 (PPB =
32%) "0 A AR EE BRAGAR Y TLAT 12 WA (PPB = 6.45%) ' B . Shannon’s {3 545 53 W] (1 45 5 12 4y Fil
HKFIIME (Ho =0.0987) @& TR (Ho =0.0269) , ASAFFE h Bk L-L 1 Nei's it 4& Z £ (He) 2 0. 0337
2 B AR T B AR WG R ) AN RN 5 4 (He = 0. 1686) fEARTE(He = 0. 1847) AN HUARJE B i A 4 T4t 1
KA (He = 0.019) Bl DL AR AR BN PE b IX Bk L st L AR TERA K

FEFTAFIRE T, 22 J8 V8 (MNG ) i B ) 58 15 22 A 1 K SF- B = (PPB 2l 16.22% , He 2k 0.0362) , 4T 74 301
(DXB) IR Z (PPB 4 11.71% ,He 2 0.0224) , KI5 ( MSG) #1938t 4% Z FEPE K I (PPB R 4.50% ,
He 49 0.0065) , 3830 S5 Hb 7% %58 2 0, A AR 04 A6 B 00 A2 N (R R BE A BRE AR | A 2 R R TR St AT, K o
AR TR, 1815 22 R o 2 () 22 JE TR R BE T AR ORI DX, AR B AR P ARG 58 65 Thi st 1 2 A PR AR IR 1
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ARBTEFRRE, B A A R R SR KEAN(F) W30, MOL-EA S IL P28, BhL Lk R E R, 5847
PR AE AR AR A A 55 , R B FRREAR LU A ARSE AT A RS . IR Fh Bt 1 SRR 45 SRR B, W B
BEBREIR , AR /N T W RE B A AF I i ELYS I T AR AR sS e AL & BRL-EAE A SRR O T & —Fh
FAEER R0 . A A B S BOR L ZRE MR R ek . RIL, SRk LB U, A B8 (4 i R i LA
H 22 T EE J7 R T Bt 2 s (% 2 i FEAIR B R 6 A W fa P b () EE 2 S A
3.2 BRJL-ERhEER AL 25

i RAPD Z 2 i PR AR 48 /R B RE ()35 % 3 AL, 22 AT ) T 0/ 1 6 PR A SR AR 1 R FH 43122
9381 ( AMOVA ) Al Shannon I ZAEPEFEEU T, ASHF5E R A Shannon R ZFEPEFEECF AMOVA 43817
25, iR R A L-E R R AYAS S5 69.06% Fl 68.74% , W & 45 AT, Bk JL-EANIENR] 0 H B0 T AR 5 A9 35k
oAk, YESCHRARAE , 38 1 [F) TREAN RAPD 4347, 58RI Gst 4 0.2, 3038 8% F 5 ¥fhhy 0.5 ARHfF 5%
TR Lt % b HR 50 (Gse) {17 TiE i RAPD BFSEA5 0 A — 28 J S A Gse B9 -3, iX 4> 45 3 5 4Bk
L BBl A YA g 45 R — 20, BIBE LB —~ A sk A 58 A RS a ndh

FER ARV 2 B A R 3G, A i B I R 2 78 SRR, Bk LB Rl 15 4% B 2 SR AR 4
1o 8 H R L RS G BT L 28 FKAE T, A —2Eh a5t B AE b 5 AR B PR R Kk
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