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Genetic diversity analysis on cultivar and wild population of Rehmannia
glutinosa based on ISSR markers

LI Cui-cui, HU Sai-wen, XIA Zhi
College of Agronomy, Henan Agricultural University, Zhengzhou 450002, China

Abstract: Objective To study the genetic diversity and genetic relationship of cultivar and wild population of Rehmannia glutinosa
and its relative species by ISSR molecular marker technique, and provide the reference for R. glutinosa germplasm protection and
breeding. Methods 106 samples including cultivar and wild population of R. glutinosa and its relative species were studied by
ISSR-PCR markers. Nei’s genetic diversity index (H) and other parameters of genetic information were calculated by POPGEN 32,
and a cluster dendrogram of different samples was established based on the unweighted pair-group method with arithmetic mean
(UPGMA) by NTSYS-pc software. Results Seven ISSR primers generated 85 loci of which 83 loci were polymorphic. The
percentage of polymorphie bands (PPB) of all samples was 97.65%. Nei’s genetic diversity index (H) and Shannon’s information
index (/) were 0.2659 and 0.4125. The percentage of polymorphie bands (PPB) of cultivar of R. glutinosa was 30.59%. The
percentage of polymorphie bands (PPB) of wild population of R.glutinosa in Henan province was 83.53%. In the cluster dendrogram,
all samples were clustered into seven groups at the level of Genetic similarity coefficient (GS) 0.67. Conclusion The results of ISSR
analysis revealed that the level of genetic diversity between wild populations of R. glutinosa was higher than that within cultivar
populations of R. glutinosa. The genetic diversity among wild populations of R. glutinosa in Henan province was higher than other
region, which was consistent with authentic producing areas of R. glutinosa in this area. The relationships of wild population of R.
glutinosa had no obvious correlation with their geographical distribution pattern.
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i85 Rehmannia glutinosa (Gaert.) Libosch. ex
Fisch NZ 2%} Scrophulariaceae M35 J& Rehmannia
L. ZFEAFEREY), SEERE oAm, ik
P s & A, e R . L AR, 1l pess
M, JUCAIHFR “PRBRIT” B3] AR H X g 3
™= X, ZH X P B AR O MR, 2R
[ 40 “DURRZs” 2 —PY, SERig s
Fe L BEERAE RPN 25 0 R 9 1
VERRGS5 5 T . TAER, FET DNA A0,
RAPD!') 3 AIX [AH 4 (ISSR) 19,
XTI #2250 (SRAP) 2R H bRt 4h 2%
72250 (SCoT) P21y FhRicHAR, X
TN EAL ZFETEN SR GO0 RBAT KEM FT. 280,
R FCECRE SR R T PR R AS [R]FR) kdE an pp E]
B S50 70 DX IR A AR AN [RI AR ] () s % 22
BT, SR 0 M SRR i 5 B AR A 1) BSR4
WAEEIT,  HOO B B AR AR R sl = AR 1
R ) R A (R T DX 4R, sk i £
CEBR K2, bR E (AERETAK), 1
R T B0 B 7 K 7 POV b SR X Ik ) B 2 B A
(RVHCRE o o RS I B 20 A1 R B AE BRI E 2 5ok
B MR, A2 25 YL B PR 7o S
TR I L, 5o A 8O FH B A e A e o A
(IEAS AR AT . X Lo 24 PR 1 4t 13
7 X 5 H A R R B IR AR 2 R
Ft, A BT R AR 2 A A 5 B 7 X AE 5%
P, Wi EE P AIEP HE (inter simple sequence
repeat, ISSR) FiARSZ Zietkeiwitcz 28T 1994 4F
RIEFRII—F DNA Z5Fhric, TR i s e
HIFHIE DNA FoI% 7P iZ8A Ll SSRPY,
RAPDPZ EMEFE, HAMBRE. SHEE. &
A& EEVELF. R thlr. 2atEmP S s,
O, & B D) Ho B T WK A€ U Gentiana straminea
Maxim. P #JF Paeonia suffruticosa Andr.P*!, %}
M H ¥ Stemona tuberosa Lour.®Y . = it #F
Tetrastigma hemsleyanum Diels et Gllg[35 v
Forsythia suspensa Vahl. P25 B4R i %%
TRSE . SRR RANEHL 2 FEPE 48T 58 22 07 T (R B
e DAtl, PRI SRR e o Bl 5 A R e (A
B ZFEERISE GO R, A HARR: Hh g 5B A 3
WG Z RN 2R, AR i 5 i ™ (X
(PR D B Bt o ASHIE F00) M B AR ES b, BF AR
FEAR S R Mgt AT Tz BORE, 1ROk BRI AR AR

Al valE X 13 AN ARV R TR il &
89 1 KAEAS ] X Ik ) b 58 B A= JE e, B 4 Hh i
SR 4 AR, FEE 106 MREA. X EIRFRSIT R
ISSR 7 FARc W 7, & 75 24 F AR Hh 2 92 R Ui
£ K. RIS AR IR .
1 M'*—l"—%l_tnu
1.1 MR

SEIG RS B FE R 5 MRPAE 106 ANFE
it FE AR b B R R SRR 13 ANk B RS AR B
RS Fl K gy 5, iR B JkiF D,
TP AR 89 AN, Jrdilck BIIES. Tk, i ZR.
P BRPGAIIL T, FEARTE S 1R A MBI 32 B
I3 DX I SR B T D7 SR C E A E X . L 4
A H B JE IR G A AL BB R henryi N. E.
Brown. 234 R. piasezkii Maxim. i35 R.
solanifolia Tsoong et China. * HMW#E R. chingii Li
F1IMERERE, ATERRERE . HhEESY
Foft T R AR 22 AR 2 B R 20 R s B B AR

RIS E . SCRMRERIE TR e, &

Tk J R 188 5 R A7 T—80 “CUKAR, SIS ARIELN
R (R D,
1.2 E5RF

KA KRR ALY DNA 2 B0 7 &
(Tiangen Biotech A7 fRA ], HED $REUF: S DNA,
PCR ¥ 145 F] PTC0200PCR ¥ (BIO-RAD A #]),
Ff i DNA Al PCR #7384 7= #)2R F DYYIT B HL3KAX
BN —AER ), BREINIE RS (BIORAD
AFED K, ISSR 542 N E K 3He H oK
(UBC) Wit 31 NEl¥ &5kt 7 NRed 14
T R Z &MY, 51T h T
AF] (Sangon AF]) Ek, F 1%MIE MR
PR DNA i &
2 Bk
2.1 DNA HJIZEL

HUREE TR 29 10 mg, BFB% 1 min J&, F
FItEY) DNA $EEGGHIE RIS DNA. HWKREEA 1%
BRI  FHEK ORTE H DNA S, TCORECHT
TR RNA 7, HZ DNA JiEEHII{X Nandrop
2000 s YIS Asg/dago THIITE 1.8~2.0
DNA FIFE AT S5 o
2.2 PCR ¥ 18K F2 490460

PCR J Ak & : #£ R4 DNA 1.0 pL(Z] 40 ng),
1.0 uL 5149 (10 pmol/L), 12.5 uL (2XTaq PCR
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Table 1 Plant samples used in this study

M5 i KA i i KAEHL

1 3% 7] B AR 54 Hh T 592 75 Jek [SH 2 #1 [X.

b g T 7 7 P T 55 g e 7 A AR
3 g RGP B 56 g I VG i v

4 g TG T 57 g BV K75 B

5 B TR BH R L35 58 B BevhiE R T

6 B T R 4 BH v 59 B )b R

7 g TR B 60 g B =R

3 B T B T, 61 B OB R7 R

9 Hh B TR Z8 )1 B 62 HhHE ke 2%

10 g TR HTA 63 g LR E

11 g B 64 g tE B[R =Y

12 B TG IR 65 B bR

13 B TEYE 66 B TGV A

14 B TR R E 67 B by M B X
15 g T R R B 68 g LA

16 g TR 69 g B i =R =Y

17 Mg R 70 Mg AT LA 7K B (X
18 g T # 2 71 g ALAE R R X
19 B TR FE R 72 B Wb IEE B

20 B T M 73 B WAL & UG X
21 B AT EE AR 75 B AT HB T HE 1L X
22 B TR 76 B e R

23 g TR S 77 g L PR SR/ X
24 g g 78 Hh#g Ll PG B M AR IR X
25 g T R T T 79 g L 7 JE S Tl

26 g T R Y R T 80 g iR

27 B I RER=S 81 B LLr 75 BH SR X
28 B Je TR B 82 B Ll 7 P B
29 B st E L 83 Hh B LG M

30 B JERdbhERY R 2 KX 84  HF L7 I ¥y S8R X
31 g Jem TR R 85 g L 78 28 sl A T
32 3 AR 86 3 L PG e

33 g ARG R R X 87 g L PE IS R X
34 g R R X 88 Hh#g L7875 SR LAY
35 Hh B Ly 2R A M i B 89 Hh B L P8 7 I T 2 [
36 B Ly 2R 7 ) e 3 X 90 M GRED TR i MR AT
37 B L AR SR B 91 M GRED TR RS 5
38 B L ZRIE M AL X 92 M GRED TR B AR P AT A
39 g L ZR IS TR X 93 Mg GRED R IR B AR A
40 g IR ZZR L X 94 Mg GRED bR 2= Y S S V)
41 g L AR I T 52 B L BT JE A 95 Mg GRED TR IR B K
42 g L ZR e B T o LA 96 Mg GRED TR U L L TR AN
43 B IR FERE AR 97 M GRED TR IR R A EA
44 B Ll ZR I T 9 B O 2 e 98 M GRED TR GRS o A
45 B L 2RI T 22 B BB il 99 M GRED TR R o A
46 B R IG U7 BN R B 5% 100 M GRED Ly 7 28 Uy H A
47 g IR TR X 101 Mg GRED Ll 7 73 SR SR
48 g AR T 5 EL AR B 102 Mg GRED Ll P 75 A
49 g Ly 2R A ] 2 3 (X 103 Firi - 1 3 IR

50 g [Sip 7R 104 K B Hh WL %

51 B BevhjE B 105 4 Hh 3K WALE B

52 B B VG G 106 MBI WALEE

53 B B e XU
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Master Mix), HIKBEXAEKE 25 pl, SRR
4 25 uL. PCR ¥ #8FEF U0 R : 94 CHIAEE 5 min 1
MEIR; 94 CAEME 455, 50~54 CiBk 305,72 C
ZEAH 1 min; 35 MEH G, 72 CHEALEM S min;
)5 4 CLRAF. PCR F=4FH 2% I35 e B e i vk
B, GoldView Yefhy, HEl it R4 kit%, H
DL2000 Marker {EAHXT 40 F i EA51d, MEILFKL
B, Wy giETy. PCR Y8514 (£ 2) KAk
S04 HE 1R KGR E WK 3.
2.3 HEHGIT ST

RS EEY . Bk 3k, R E

T W % 3 AT Ge vk . SR N A A
Gel-pro32 B HSE A 715, HRYE7 Fhsic i)
TR LIA LS A o8, “F7 WEN
17 CELFE R R E L 1 5971, “ T8 TRE N 07,
MBI R GG EHR R, (TR 2 SM&A LR, R
F% 4 POPGEN (Version 1.32) X ¥ #4762
FEE G, T &R Z M B %E (PPB).
Nei's #ZE K ZHVEFEEL (H). Shannon's Z &M1& R
Fe¥ (D, Nei's 8L E (D), HMNMHAH NTSYS
(Version 2.10e) # 4R HF T 8L A R 5 (G
(1) UPGMA V214 7 Z G AR 1A

%2 ISSR &iLSIMIRERFT

Table 2 The primer name and sequence

EIRZEAR SIMFPEI(5°—=3) EIRZEAR SIMFEI(5"—3)
802 ATATATATATATATATG 834 AGAGAGAGAGAGAGAGYT
804 TATATATATATATATAA 835 AGAGAGAGAGAGAGAGYC
807 AGAGAGAGAGAGAGAGT 837 TATATATATATATATART
808 AGAGAGAGAGAGAGAGC 840 GAGAGAGAGAGAGAGAYT
809 AGAGAGAGAGAGAGAGG 841 GAGAGAGAGAGAGAGAYC
810 GAGAGAGAGAGAGAGAT 842 GAGAGAGAGAGAGAGAYG
811 GAGAGAGAGAGAGAGAC 844 CTCTCTCTCTCTCTCTRC
812 GAGAGAGAGAGAGAGAA 846 CACACACACACACACART
816 CACACACACACACACAT 849 GTGTGTGTGTGTGTGTYA
818 CACACACACACACACAG 855 ACACACACACACACACYT
822 TCTCTCTCTCTCTCTCA 858 TGTGTGTGTGTGTGTGRT
824 TCTCTCTCTCTCTCTCG 864 ATGATGATGATGATGATG
825 ACACACACACACACACT 868 GAAGAAGAAGAAGAAGAA
826 ACACACACACACACACC 874 CCCTCCCTCCCTCCCT
829 TGTGTGTGTGTGTGTGC 876 GATAGATAGACAGACA
832 ATATATATATATATATYC

TRLE 51 WA AT FUIR L A5 #5149
Bold primer name and sequence are used in this study
3 ISSR 5|¥IRI AR AIRE 3 #ER55%

Table 3 ISSR primers and the annealing temperature of
PCR reaction

519 FHIG5—3") BKIEE/C
810  GAGAGAGAGAGAGAGAT 54
822  TCTCTCTCTCTCTCTCA 54
834  AGAGAGAGAGAGAGAGYT 54
835  AGAGAGAGAGAGAGAGYC 50
840  GAGAGAGAGAGAGAGAYT 52
855  ACACACACACACACACYT 52
876  GATAGATAGACAGACA 50

Y AL (CHT)
Y is a degenerate base (C or T)

3.1 yiEER

FIEHECE) 7 A~ ISSR G140%F 106 4 #4RHEAT ™
W, SR EREAFERIREY I AN R
(R4&s . Sof 3G 85 45y, TREk T FIRey 1E
12.1 464 . Horh 514 UBC840 XTFi 4 106 FE G 19
gk R 1 s
3.2 EEZHMSHR
3.2.1 M TE SRR B S b R0 M 8 A AR R LR 2 A
(it 2 REVE T REL 7 4% ISSR 5140} 1l 8 4%
Br S A, AN [ X A R B AR K FLIE R 106
ANMEREAT T PCR Y73, Gl RIEK 4. @
POPGEN (Version 1.32) HRAFACEE 4> B 45 5 7R
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M 12345678 91011121314151617 18192021 22 2324 2526272829 3031 32 33 34 3536373839 404142

M 43 44 45 46 47484950 51 52 5354 5556 5758 59 6061 6263 64 65 66 67 68 6970717273 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89

5|4 UBC840 X} 106 NME5HHY ISSR 12

Fig.1 The amplification results on106 samples by primer UBC 840

F 4 HEKIESMN, TEMXHEF 4+ EHAMBEMREEESH

Table 4 Parameters of genetic information on varities and wild population of Rehmannia glustinosa

A

H

1

1.3904+0.354 4
1.308 5+0.392 1
1.406 5+0.367 3
1.2953+0.356 1
1.4358+0.373 2
1.4049+0.351 5
1.161 0+0.303 9

- 6058 * XY
2 000 bp
1000 bp
500 bp
100 bp
2000 bp
1000 bp S = -
500 bp = -
100 bp
M90 91 92 93 94 95 96 97 98 99 100101102103104105106
2 000 bp
1000 bp
500 bp
100 bp
M-Marker
E1
e B ZEMALE PPB/% N,
o] 85 71 83.53 1.8353%£0.373 1
By 85 38 44.71 1.447 1£0.500 1
ITER 85 65 76.47 1.764 7£0.426 7
B 85 51 60.00 1.600 0£0.492 8
ik 85 67 78.82 1.7882£0.411 0
1] 85 65 76.47 1.764 7£0.426 7
ks 85 26 30.59 1.3059£0.463 5
AR 85 83 97.65 1.976 5£0.152°5

1.436 91+0.336 8

0.2354+0.182 6
0.174 7+0.208 4
0.240 7+0.189 7
0.1773%0.189 0
0.2558+0.188 8
0.2433+0.184 5
0.0959+0.167 3
0.2659+0.167 0

0.363410.249 1
0.256 61+0.298 3
0.3658+0.262 8
0.273240.268 6
0.386 81+0.259 8
0.370 61+0.257 8
0.146 1+0.243 7
0.4125+0.2174

SRR A, AN [ X A SRR A S LR S

3.23

AN TR S IX B B A R A (10 308 A 2 A 1 0 A

() LA ) 85 Mz s, Horp ZAVEALAUN 83 4,
Z ML ST 7% (PPB) ¥4 97.65%, Shannon's
ZAMAE B (D FIHMEA 04125, Nei’s A
Witk ZREMETR B (HD “FI1E N 0.265 9, ZEArFE A
(N FYIMER 1.976 5, FHIFAL S HH 0
FrIEPEL (N ~PIME N 1.436 9, FREHHILTEFRES
T, AN [ e XS At AR S FLAl 5 o 1 BRI 2L 7K
FEREMRS, EEERNFEE.

3.2.2  HBTERRER SRR ISR 2R T
it POPGEN (Version 1.32) #4438 041, 4559 (%
4) EoNHL BRSO E] 85 My A, HP &
PENL AN 26 4, PPB P38 30.59%, 1F¥E N
0.146 1, H F#1H M 0.0959, N, F¥JM{E N 1.3059,
N FHMEN 1.161 0, BB AR BT S Fh g% 2 FEdE
FRBUIRT B AR BEAA

B3t POPGEN (Version 1.32) #EALER M4, 455
(3R 4) SR 7Ryn] e H X T Az 28 T ol o ) A0 1)
85 M, HA SIS A 714, PPB TFH¥IA
83.53%, I F¥IMEN 0.363 4, H F¥IMEN 0.235 4,

N, F¥I(E N 1.835 3, N FHME A 1.390 4. ki
DX M7 A b SRR AP () SRS TN 2 85 /Ml Hp 2
BHALS N 67 4, PPB P8 78.82%, 1 F¥IMEN
0.3868, H F1#1H N 0.2558, N, F-¥J{E N 1.788 2,
N FHME N 1.453 8o Ll A< X B AE b 3 BEARRh A )
SR IF] 85 AN gL, Hrp ZA&MEALLCN 65 />, PPB
TR 76.47%, 1 FIMEN 0.365 8, H “FIEA
0.240 7, N, “F¥ME N 1.764 7, N, FH1E N 1.406 5.
I 7t X T A= b A oo () A U 3] 85 AL R
HrpZEMALS N 51 4, PPB “F¥8 60.00%, 1
SEME N 0273 2, HFEME N 0.177 3, N, FH1E
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N 1.600, N, FIIMENY 1.295 3. 1L 7GH X B A4 Hh 3
FEER R () LA 21 85 AN 55, o rp 2 2 PEAL AN
654, PPB VN 76.47%, I°F-¥1E N 03706, H
FIME N 0.243 3, N,FIMEAN 1.764 7, N V3ME
N 1.404 9 Al Rb X BT AR b 8 T U b A ) H A I 3]
85 Mg, HA M5 A 38 4, PPB TH#IA
44.71%, 1T RN 0.256 6, H THE N 0.1747,
N, FH1E N 1.447 1, N FH1E AN 1.308 5.
3.2.4  HOLEEAREL SRR, HbEEETAEBEARMY ISSR R
IR B RRRT h B Rh R B A AR SR 2R A
GERE 2 Fon . 25 SRR BUREAN A DU B, &
#00.62 brifE, N3 ANTESL HAHE 1 53
(332 A BFEHEE LM 3 AMF, Wi, 2
M-SR H g, 552 952 (X B) LABkFEA
oA B AR RN T (4 NP BT AR B
R, ISR A 1) 3 AN s B A A, (LE
(1) 2 ASHLEE B AR, WA 2 MR RE T 1
AN EEF AR B3 0T (P C) HEFES A
W3 (53 TI~V)s

Her, 155 3 KsZim, DRI R%$0.67 K
s b ad I a7 ol | | N o A 1 B
Vo 4 WXELFET RG24 AL TG 48 BORE A b 3 R 1%
i, 13 ANH B RS S P ERAE — 3. TR AL
AN R B (5 26 FEMD, AL TSR
T (8]0 43 ST BEPE 48 FH 1L AR 48 b i B AR A4 R
F, G 2 A BRTEE R B A AR 2 AN AR
PR, R AN T T AR R A o
AL HE L PE 2 1 2 A B B AR B AR RD 1A 1L 2R
BIH BT AR AR . 23 IV AVBEREILTEER 5 4
i B A BEAA R AL 4 N AR A, SV
P, St B R B — R SR A% A SN, 1% B
TR RE A 73 A (P M B AR BE RO 32 (23 /N RG24 1o
BB, BIRILARE 13 M B AR, Wb
B 12 AN AE R, 4 N1 e AR R
e, 3 ANEE T I B B AR B AR K 3 NS (kb
TP AR, R IR, M AR A
b B S A AR () SR S G SR L b 3 A X 4 A A
Kotk o
4 g

MRS A A, BPAERER AR, AR
Tt 90 5 T 1 4 R R EORE J5 5 b SR o,
T 0 A A K I 5 Rl ISSR B AL 22 1o #
g BN B A R DNA 2280, 45T,

1(HN)

— N

77(25X) v

85(25X) I

51(1SX) 11

91(ZP)

92(2P)

93(ZP)

95(2P)

— 98(2P)
99(ZP)

)

5> 32| B ' 53(1SX)

19(HN)
— 57(1X)
Sy
A T04(RC)
I 105k
105(RP)
I L L B B B
0.58 0.68 0.79 0.89 1.00
Coefficient

ZP- M ERIG AL AT HN-iTR  SD-IiAR  HB-Wdb  1SX-BE7E
28X-th7G  BI-IEx

ZP-cultivars HN-Henan SD-Shandong HB-Hebei
1SX-Shaanxi 2SX-Shanxi BJ-Beijing

2 HEAT UPGMA R4
Fig.2 UPGMA dendrogram of Rehmanni glutinosa

ey 85 45, ZAMESLAT 83 25, PPB 4 97.65%.
{HH BRI A PPB (30.59%) Fi1 H (0.0959) B
% T i 3 B AR AR . ASHIT 90 45 SR S R g g LT
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Ji A i U5 Rt gt RAE NI E
AU L 2 I b T R R )3 A A R
A, FERAIKFI G 2RI, bR e 43
AOASEEE, o B A Jo B LGRS i P LA B e )t
2 RElE, SRR B e gk B, R A
FEORETEAE RN A TYIMb. 2T ISSR 24T
AN [) DX Sttty 3 B A AR 1 5 A% 22 BRIt 25 SRR B, I
A 20 A0 BT AR s B A s 2 (R 2
PELL B8 71 A4S, PPB P32 83.53%) . XK EHIM F
0 e P B AR AR (1) 3834 22 VAT BT M R B
TR R SR TR AR A IR E , X5 H AT
TR FEAEVE AR ES s i iE s = X, B — 2 A
Kt

ISSR TR R (K 2) KW, HFHEMa
b B RO R SR AE — 3, 4TI, WAL AN R
HH BRI —5, SR X 73Tk A
WS i B e gh 1, DNl s A
BORG R R T, “HETEARHEARL, FTReAE—
Fio frig BB A gl FR ], TR B A AR ) SR
GRFB G AT R A, 7] — X I B A Hh o
RS R R ABAEAH 7T ISSR AW B E(E2),
KIFET ARG By ) BT A 38 AR R WU SRAEAS [H 4y
b, X M B AR AR R SR 4 Ok R HL B 4y
ik R I TCH A M . FEPII ARV SERFAE R
F EF 7 A YA TA] i R SS i A A
Hh 3 B A BRI B A A SEAIE, A AR B
SRR, NHRBELRITAE, B 5 T
R, BRI, AS R P A A A A AR
Iz BRI, S BN R Hb X 3 B AR B AR
GRREFZHRE. WRALTE 2 AN DIt 36 ks
A FIEURE TR, 3K 2 N X B R R R AL
—X (Bl 2, 3D, A 5AXIE A0 ) 3
AR TRAE D, X R IIREE B R R IR
BLA NE IR I AL 460, R BRI Al e 2 A4
JrTH, — 5T AR B s e 2R IR B A4,
AR T YHEFF B BB R AN, R DR A8 ol o K A AE
Al —SaBE N, GRS A N B A Z RS
— 7T, HEAEAE AR, SRR ES Py s
A BRT, 7R AT > A e R AR K
CORHLTE” SRRIORREL, TR, FECX A X
(1R 1 8 R i ot A R 18 A AP RUIR, SRS S R U,
XEEAMHELS REA 8. FHit, a1
FeIE AR E L, NI AR i X M 3 B AR A

RIRI, G PO e A SR B B, 1R
R R B R AT

R SRR SR AR, SClk T FE 5 UE T
WEFERY], A BRIGRK %, WK GEFRIEMD,
UIZR YT S, BRI AR 7 B AT v R S A s
(T b X200, DR s R b B Bl )
FRIAELSE RV T _E 3 W — i [X oy b s Y A A, i i
FILNEEL, {H ISSR REPHrRM], HBREE R
ORI Y 32 1, IR S X3 B B A
TREMERAE—3Z, XATHES ISSR TRt IfE 2
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