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Abstract: The subgenus Syncarpea, which belongs to genus of Cornus (Cornaceae), includes five species and
eight subspecies in China. ntDNA ITS sequences of 21 individuals from 4 species, with 1 to 2 populations for
each species, in the subgenus were amplified and used to test the existence of incomplete concerted evolution
and pseudogenes. Intra-genomic polymorphism was detected in the internal transcribed spacer (including ITSI,
5.8S and ITS2) regions of these species. The analyses of G + C content, 5.8S conserved motifs and minimum free
energy of 5.8S secondary structures suggested that there were putative pseudogenes of ntDNA in these species.
Phylogenetic analyses of the sequences resulted in five clades with variants from the same accession commonly
being placed in two or more clades and species were grouped differently among clades. These results demonstrated
the existence of incomplete concerted evolution of ITS within individuals of Syncarpea, which could be explained
by incomplete lineage sorting, possible hybridization or polyploidy and resulted in the polymorphism of ITS and
the difficulty in morphology-based species delineation in the subgenus.
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VU RE ALV JE [ Cornus subg. Syncarpea (Nakai) Q. Y.
Xiang]sR J& T 111 %< 83 B} (Cornaceae) 111 %< B3 J& (Cornus
L), A1 28, B A b, S
FTE] 1 73 S M R 584 B R HR— H A 13 B0 IK
Pl HAE S TS =R A Ty 2R i B v e
FRPERINA A, Z SR 4 ~ 14 Fh
) Fk 2= AR T S M IR 5T, s D AL T g SR
(4 19 Fir b 3R 4 Fh 12 WA K 3 ARFh BT X0 i A
5T S BRAS TR A ST AT , 51 SO 5 M D B AL T
J& ST VU BEAE R, F R %R 43 i 10 Fibs iz, v
KA HECITF T RGER B F LA, I
LA VU AT B 738 4 Bl 8 LA

I Bk = %2 1) Fi] nrDNA TS £ 28 4K mark
XA AR A R G RE RRZMATE T,
VU REAEY s A W) A R 58 R O AR A 19 BT S0
fiftle, Yt R G0k B A0S HEBUREL, T U BRAE(C.
hongkongensis)gs AP FIU AL (C. kousa) % AP 5
HEWFZ AL, HEMRFEREXR AR
HAERAN R o LM A 2R R R B MRGE .

T8 S AR PR HAS [R] 4 DL 22 ) A7 A 35 (]
P4, nrDNA ITS B £ 42 W H T e ) F
RGP T BRI R G R E T A
—E IRl (B 2 A5 R ITS X R LA
SERMG LRI T H e R o BONRER N 2 1Y
AL R B H, nrDNACELEE ITS)HE H K AE
R AL AE R, 8 DL 2 (8] 7y 90 34— fb 2 EE AR
L LT 250, SRR, i 20158 %W
ITS TEAHY R R 20 N AT B I 2R, I s HE
ARSI SE NG . o, TERR TR AL B
(Pinaceae)"™ 1 3 Jbk 5 J& (Gnerum)”' ', nrDNA ITS
LN ZH A 9 Z2 R AU R BBl e |, LR
FEAR SRR B 5, BT 100 bp. Bk FAEAIER A
N nrDNA ITS 2 [f] AL A58 2 AR Al BEA LRk
T UL ABTEAS R R b AT 408, B anbR s
(Quercus)" " FIBLE (Pyrus)" " 2 R v i & BE 8]
AT MR AL . nrDNA [BRIEH7E R 5
KB WG AR B Az A R, e R
nrDNA ITS #3347 R G0k B W Z A B e 2 A
WHZ 7 51 2 T AL A B B PRI Y 2 AL

BE K 41 N nrDNA ITS X 3R] 3 A6 R 58 4> 1)
7oA B AR ) R A R A 3 s O TR R A a0 24
AU AR R R A 2 s A AT A A

(NOR)TE K 41 v iy %5 B A7 55 R, B DK 2
NOR % HE Z 5 THERI IR G R AR 23022 £
ZBH 1k SR AR

TEFFH ITS 1 cpDNA AN HEATILZE B0 8 R 4
KB RABIWFFE D, — e Fh) 1TS X4 PCR 4
B A P A R I 2 S BN T . AR
IS M\ DU BEZE I J 56 R 2H ) nrDNA ITS J7 581 2745
AT, 48 T DU RRAE T J& nrDNA ITS ERIgELA
SEA G AN nrDNA BEEH A AAAE Lo A DRI

1 BB
1.1 #F#}

AW 5T 5 B i U B AE(Cornus elliptica)
U DU BB FE(C. hongkongensis) . 2 ik VU B8 78 (C.
multinervosa)F1VU BBAE(C. kousa) 4 FPFEY) 6 1~ JEH#E
L 21 ANARIEAT 43T, B TSI SRR AR AR 1 £
FEAE b ERL 7 B e m AR e bR AT (IBSC) , FEA L
PRARAS S RO B UL 1. FEARKIR A W) i
RIS AR I o B MACREELN IO |, BER TR ORAE
7140, )N GenBank 48 )5 T 83| € & R i%EHEY)
nrDNA ITS #4112 2575095 W3 1).

1.2 DNAIREX, PCRY g R [E

BEAS Y 5 DNA $2BCR M R A9 CTAB #£17,
nrDNA ITS H Bf 19 7 4% 2% H 51 % 1TS-5m""™* F1l
ITS-4", ¥ 34 )2 i (PCR) & Z S AR FL N 25 L,
£ 5 60 ng DNA i 2, 5| ¥ ITS-5m Fl ITS-4 4%
0.2 pmol L', MgSO, 2 mmol L', 1 x Pfu ZZ /&,
dNTPs 0.2 mmol L', Pfu DNA 3 4 fit{(Fermentas)
1.25 U AR M 95 CHIAEYE 5 min; 95 CAEM:
30's, 58°CiH Kk 30s, 72°CIEM 90 s, 37 MEH; i
£ 72°CHEAH 10 min, A T T PCR ™ ¥fig 5
T #fki%EH:, PCRE5HE, N 2.5 U 48 Tag DNA
R 10 min, i A $#:35% .

PCR J=W1 % 1% BlgpEERE Ik 5, VI T B
Bt Axgene &1 RIS & R gii 4k =4
5 pMDI19-T Vector (TaKaRa)#k 14 % %, Sk J5 #% 1k
DHSo 37 A4 . Al FN g B0 G i I 45 4
VB BEBGE BB A W18 WK Sanger ¥
M FF45 R N TS A, #2538 GenBank ., I JF45 5%
FPA5 S REACZ R X I e 2R LR 1,
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Table 1 Samples and ntDNA ITS sequence information of Cornus subg. Syncarpea

Wikh i KA FEIFARA GenBank F¢£51] 5
Species No. Location Voucher GenBank Acc. No.
RMPURESE C. elliptica YLV HRI L BIJK#E Z F Hu 748210, IBSC
IX-1-1 Jinggangshan, Ace. 1 clone 1 1Q909996
JX-122 Jiangxi, Ace. 1 clone 2 JQ909997
JX-2-1 Acc. 2 clone 1 JQ909998
JX-2-2 Acc. 2 clone 2 JQ909999
PRI PURRTE C. elliptica L it 1Jk4E Z F Hu 748209, IBSC
HB-3-1 Enshi, Hubei Acc. 3 clone 1 JQ910000
HB-3-2 Acc. 3 clone 2 JQ910001
HB-4-1 Acc. 4 clone 1 JQ910003
HB-4-2 Acc. 4 clone 2 JQ910004
HB-4-3 Acc. 4 clone 3 JQ910005
HB-4-4 Acc. 4 clone 4 JQ910006
HB-4-5 Acc. 4 clone 5 JQ910007
FHEDUIRAE C. hongkongensis FJ-1-1 fEtE R AL #Jk4% Z F Hu 748206, IBSC JQ910009
Wauyishan, Fujian Acc. 1 clone 1
FHEVURRAE C. hongkongensis IR Ik Z F Hu 748207, IBSC
GD-2-1 Guangdong Acc. 2 clone 1 JQ910011
GD-3-1 Acc. 3 clone 1 JQ910012
GD-3-2 Acc. 3 clone 2 JQ910013
GD-3-3 Acc. 3 clone 3 JQ910014
GD-3-4 Acc. 3 clone 4 JQ910015
GD-3-5 Acc. 3 clone 5 JQ910018
GD-4-1 Acc. 4 clone 1 JQ910019
GD-4-2 Acc. 4 clone 2 JQ910020
GD-4-3 Acc. 4 clone 3 JQ910021
GD-4-4 Acc. 4 clone 4 JQ910022
GD-4-5 Acc. 4 clone 5 JQ910023
GD-5-1 Acc. 5 clone 1 JQ910024
GD-5-2 Acc. 5 clone 2 JQ910025
GD-6-1 Acc. 6 clone 1 JQ910026
ZHKVUIERE C. multinervosa SC-1-1 DA L [M#kz QY Xiang 02-115, NCSC JQ918684
Emeishan, Sichuan Acc. 1 clone 1
VY RRAE C. kousa [SQUYER=S [i#kz QY Xiang 10-24, NCSC
SX-1-1 Meixian, Shaanxi Acc. 1 clone 1 JQ910028
SX-2-1 Acc. 2 clone 1 JQ918685
SX-2-2 Acc. 2 clone 2 JQ910029
SX-3-1 Acc. 3 clone 1 JQ910030
SX-3-2 Acc. 3 clone 2 JQ910031
SX-4-1 Acc. 4 clone 1 JQ910032
SX-4-2 Acc. 4 clone 2 JQ910033
SX-4-3 Acc. 4 clone 3 JQ910034
SX-5-1 Acc. 5 clone 1 JQ910035
SX-6-1 Acc. 6 clone 1 JQ910036
SX-7-1 Ace. 7 clone 1 JQ910037
SX-8-1 Acc. 8 clone 1 JQ910038
SX-8-2 Acc. 8 clone 2 JQ910039
SX-8-3 Acc. 8 clone 3 JQ910040
SX-9-1 Acc. 9 clone 1 JQ910041
SX-9-2 Acc. 9 clone 2 JQ910042
SX-10-1 Acc. 10 clone 1 JQ910043
SX-10-2 Acc. 10 clone 2 JQ910044
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23 (Continued)
Wb G5 KA FEUERRAS GenBank F¢£51] 5
Species No. Location Voucher GenBank Acc. No.
T UL C. hongkongensis SC-7-dl Xiang et al. 2006 DQ340548.1
YN-8-dl Xiang et al. 2006 DQ340552.1
KARVURRTE C. capitata YN-1-dl Xiang et al. 2006 DQ340540.1
YN-2-dl Xiang et al. 2005 AY530915.1
VUIBAE C. kousa HB-11-dl Xiang et al. 2006 DQ340555.1
HB-12-dl Xiang et al. 2006 DQ340554.1
ZKDUIRAE C. multinervosa SC-dl Xiang et al. 2006 DQ340556.1
HNHHE Outgroup
KACWUHAE C. florida il Xiang et al. 2006 DQ340535.1
KRMBEA C. oblonga dl Xiang et al. 2006 DQ340530.1
11285 C. officinalis 1-dl Xu et al. 2008 EU591992.1
2-dl Chen and Pan 2006 DQ683358.1
3-dl Xiang et al. 2005 AY530921.1

dl: )\ GenBank I FZREYFH1; Ace. 1 clone 1: 25 1 DMAMKAYEE 1 5Tk,

dl: Sequence downloaded from GenBank; Acc. 1 clone 1: The first clone from the first individual.

1.3 FF 5l &b 18

ITS1. 5.8S. ITS2 X/l Ao 2 B L
A 175122 FH CLUSTAL XP'X T4 Fe g ik i 7
i HES 5 I BioEdit 5.0.6 % 551 #E 4T A\ T A%
1o N T DU REAE Y & JE R 4 N 2 A7 ITS
L AT T AT 40 (1) 15 1TS1. 5.8S 11
G + C " LUK R 2 (8] (R A 5 (2)
KD S AEAERD TS 5.8S HRA 1 3 AMEST LT .
motifl : GAATTGCAGAATCC . motif2: TTTGAAY-
GCA F1 motif3: CGATGAAGAACGYAGC™', Jf:
I~ 5 S (4 2 Ak 5 (3) R I 4% 7 4k
Mfold 3.1 (http://www.bioinfo.rpi.edu/applications/
mfold/rna/form1.cgi)4i 11 5.8S — 44 Hf/N H HBE
(AG 7E 37°C)*, 1 R2.10.1 4R 4E ITS1 G + C
FHSITS2G+CEH RS S5.8S G+ CHFE55.8S
TS Eo N BRI R AL

14 RBEEBEXRER

T B R TE &R g8 & 98 H 1 I R A7 TR
TR 240, AW R LA LRI 20 43 B 45 21 19 7T R
1Y) ntDNA ITS flHE B DU M ek 741, S BORAE
BEAE(C. florida) . 111 % 853 J& (Cornus subg. Cornus)
W2 B3(C. officinalis) FIH B M BRA J& (Cornus
subg. Yinquania)#) K [B AR K (C. oblonga)}y 5h2E
. K M i K 8 29 #:(maximum parsimony, MP).
B K ALAA I (maximum likelihood, ML)F1 U1 - 37 v
(Bayesian inference, BI)F4 & ITS1 351 flFf ] R 40
KRB XF. T GenBank H1PU &L & K AR S 4h

FEE AT 1TS2 FP8 A (0 ~ 79 bp), TEAWISE
HOITS2 B T RGEKE A 40T, JH PAUP'4.0b10
BPEPRY EE MP AR ML B, X MP A A ML F53
A AT 1000 YA 100 40 & il A 1) bootstrap
O3 BT, RS 560 A1 Y A BE s ML A AR 4 Modeltest
3.7V SRS S AERC AL TeNef + Go SR 5 F ]
3% A LA B (TrNef + G)Fil Mrbayes-3.1.2% 4% {2
W RGE KB, WA R G & B R R
HanF % & MCMC (Metropolis-coupled Markov
Chain Monte Carlo)8-7% , DAREHLI e i b, 1548
1547 2000000 ¥, B 100 fCHAE 10K, & FEIF 4R 1Y
5000 MEAAE A EAAEA (burn-in samples).

2 4k

2.1 nrDNA ITSER AR SHEHE

J B 0 B 245 S i, DU BRAE E g Hh 1TS -
5.8S-ITS2 J3 %1 i K & Ky 608 ~ 659 bp, G + C &
TR 51% ~ 66%. VOB AE 5L K 41 N AS [R] v 7 471
] /%) 1TS1-5.8S-I1TS2 77 7E 51 bp MK i 22 55, Hirp
ITS1 P AR S35 5] 40 bp; 2 Y HRAE 3L R 41
N ITS1-5.8S-ITS2 J¥#5IH) G + C & A ki K, H
52% ~ 64%, FFHIH A 637 ~ 650 bp., Ak PU IR L
LR N ITS1-5.8S-ITS2 [F A K JEA G + C & &
AN T DU HEAE AR DU HEAE 22 1], BE PR 4H PN K
AN 638 ~ 647 bp, G + C S fbie kN
58% ~ 65%.
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2.2 nrDNA ITS{REE

U AR 76 J® ITS1, 5.8S F1ITS2 B9 G + C &
B 9 K 49.19% ~ 67.50% . 52.63% ~ 68.77%.
45.16% ~ 55.56%. 5.8S " ZhzEMy /N H H BEAE L

o —48.20 ~ -26.00 (Kl 1), {E JT 41 Y ntDNA ITS
O C. capitata ] O
C. elliptica O Vw
V C. hongkangensis v W
65— O c¢. kausa O O
m C. multinervosa &
_ 0 O
S O O
S Vyo
3 o] v
]
2:
— ﬁ] m
55— O
v| | v| | |
50 55 60 65 70

ITS1 G+ C (%)

5.8S AG

eI A 4 KA U RRAE R A . 9 AR RAE
FPH . 2 2 us PURBAE AN 1 52 kDU HRAEF 51 5.8S
) G + C FHRALT 50%, 4 1 A HE UL o7
FIITS1 I G + C & &AL T 50%, 33X 26 57 f& )7 51 ¢
WIS H (B 1 SE0E4) o (H Tk en]

] O C. capitata
C. elliptica
7 C. hongkangensis
[} O C. kausa
] n C. multinervosa

-35— w
anm v [ | 0O

45— g

l [ l l

46 48 50 52
5.88 G +C (%)

e,
54

B 1 DU S A ITST 5 ITS2 1M G + C & i (A2) LAJ 5.8S 1 G + C & i 5 5.8S &5 /N F B RE (1) IC R o SO R FTRE MR A
Fig. 1 Relation of G + C contents between ITS1 and ITS2 (left) and relation between 5.8S G + C content and the minimum free energy (AG at 37°C)

of the secondary structure of 5.8S (right) in Cornus subg. Syncarpea. Solid symbols indicate putative pseudogenes.

22 TUIRAETE Jm ALY 5.8S B9 3 MRS REF RO H IR 1k

Table 2 Changes in nucleotide in three motifs of 5.8S in Cornus subg. Syncarpea

{RESFHEE T Motif 1 ST IEE2 Motif 2 LR5FIETT3 Motif 3
9 T 11 1
No. 3 3 3 3 4 4 4 4 4 4 4 7 7 7 7 8 8 o o0 o |
4 5 6 8 1 3 4 6 8 9 0 5 6 8 1 2 3 4 s o0 1

JX-2-1 Cc G AGGATGTGT A ACGT C - G T T A
HB-4-5 Cc GA GGACGTAT G AC GT C TG CT A
GD-2-1 Cc GA GGG CGTGT A AC GT C TG C C A
GD-3-5 Cc GAGGATGTGT G GC GT C TG C T A
GD-5-1 Cc GAGGAU CGTGT G GC AT C T A T C A
GD-5-2 Cc G A GGATGTGT A AC G T C T G T T A
SX-4-1 Cc GA GGAAGTGT GAT GT C TA T C A
SX-4-2 CcC GA GGAAGTGT G GC GT C TG T C A
SX-4-3 T GG GG A CTTGT G AT GT C T A C C A
SX-6-2 Cc GAGGA CGTGT G GC GT C TA T C A
SX-8-1 Cc GAGGAU CGTGT G GTC G T C T G T C A
SX-9-1 Cc GAGGACGTGT GAT GT C T A C C A
SX-10-1 Cc GA GGATGTGT G AC G T C T G C C A
YN-1 Cc GA GGA CGTGT G GC GT C TG C C A
YN-2 C GA AAACGTGT G GC GT C TG C C A
HB-11 C GAGGATGTGT G AT GT C TA T C A
HB-12 C C A GAA AGT AT G G C AT C T T T G C
C. oblonga Cc GA GGACGTGT G GOC GT C TG C C A
C. officinalis 1 Cc GAGGATGTGT G G C G T C T G C C A
C. officinalis 2 Cc GAGGATGTGT G GC GT C TG C C A
FEAT W ORsFRE 7 C G A GGACGy GC GG OC G w vy T G y C A

Viridiplantae conserved motif
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214

RERORIEIN 1TST F%1 G + C & & 5l fEIhaE)F
H 2 8] 1 22 B FHEAK(C. kousa SX-2-2 ITS1 HY G +
C FiE e fiih 45.16%), HAS[R FE ke P 51 2 1] 5.8S
G+ C & ML (18 1 75), s 245 B T
PRSP I 0 LA — 28 BT

AHFFEASE G DY BRIV )& nrDNA ITS 351 7,
KZHUF 5 5.8S tDNA & A &1 3 MEY A
B P 5F 5L )7 (motif) . H:H motif 1 (958 49 %
PR B AE FITF ST DU B AL W 8 REAS 23k T, 7R
He Y2t C (& 2). 783 MsFiy,
motif 3 5T E . A 9 RIS 5.8S rDNA
AT ORSFEEF I 3 MRS TP AR AEE B LS S
PRSP R ARG R B2 AT BRI

STEUN Y S S 2 o T NS e o S I B SN R
TEEFEIF A . 2 AW DU BRAE P3| 2 25U BRAE A
1 52 Bk DU REAEE 41 ITS1 F15.8S G + C KT
50% H. 5.88 rDNA JFFIA & P SF 7 5k 3 MR SF
F Ty P AR R AR S B R ST REY TP AR B
AR

23RGARERRERE

H T MP Fl ML 53 M5 21 (%) 5 [ 3 91) 22 (8] 11
ARG KRB W, AR FERE T 5 AF AR R AC
X,V il S R AE Rl — 4y 3 b, HAr 2/ A
JRAEFRAN S . BRI, A SRR T 0 Fh 5 sa ke 741
ZI RS Rk E KA s B Y DUk By 19 210 1 &

L— C. capitata YN-1

1'8‘?capitata YN-2

C. elliptica HB-4-5
og7— C. hongkongensis GD-3-4

) ¥ is SC-7
7 go hongkongensis

hongkongensis YN-8
. kousa HB-11

091
1 . kousa SX-10-2
052 C. kousa SX-3-1 ok i
,T . Kousa ~4-;
l.—ii_g C. kousa SX-8-2
- % kousa SX-9-2

C. kousa SX-2-1

0.60

Cladel

0.50

—— C. multinervosa
C. elliptica HB-3-1
o 720. elliptica HB-4-3
— C. elliptica HB-3-2
— C. elliptica HB-4-1

— C. elliptica HB-4-2
— C. elliptica HB-4-4

1.00

0.98 — C. hongkongensis GD-2-1

Clade2

C. hongkongensis GD-3-1

— 0. .85 hongkongensis GD-3-2]

1. 0.99 C. hongkongensis GD-3-3
% hongkongensis GD-4-1

C. hongkongensis GD-4-4
— C. hongkongensis GD-4-2
— C. hongkongensis GD-4-3
— C. hongkongensis GD-4-5
— C. hongkongensis GD-1-1
C. kousa HB-12
— C. kousa SX-3-2
— C. kousa SX-8-3

,— C. kousa SX-4-3

|_..00 C. kousa SX-7-1
C. kousa SX-9-1

Clade3

C. elliptica HB-3-3

1.00

C. oblonga

C. officinalis 1

_LO' E‘?oﬂicinalis 2

— C. officinalis 3

01

1.00 ]
084 —c hongkongensis GD-6-1
C. kousa SX-10-1

100 C. kousa SX-2-2
-9Z. kousa SX-4-1
—‘\O—AE‘Z kousa SX-6-1 Clade4
C. kousa SX-5-1

- C. hongkongensis GD-3-5

C. florida

Clade5

3 Bayes B/ HTPUMAEIESAEY) ITS1 FRAIRRGER T KRR T RALET &I 3R SRR,

Fig. 3 Phylogenetic relationships among species of Cornus subg. Syncarpea from the ITS1 dataset. Posterior support is shown near the nodes.
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GRBER

RGRE W a5 R R W VU REAE IR ITS 5ok
FEHAT 53 TS (B 3) 0 733 1 A5 DU RRAE Y & 4>
ERYRN AR I M 3 S S &
SRt G331 [E) YRR e R Y SRR R AE —
B, R SR IR Rk B LR B, B
55 A8 (PP) AL 155(0.97) 5 MU HRAE 55 22 ik U BB 4 5 1l
— AN 3RS B BE ARG ; SR D B AR
BL—A/ING 3, T SR AR 5 (1.00) 0 4332 2 A7 3
ATl ] — W b 1) T e e SV AR o8 4 IR AE—
T s VU BEAE A DU BB A8 52 B P 91) 22 AL A7 A E 3R 40

3 433 AR ITS B G+ C 38 (%)
Table 3 Average G + C content (%) of ITS1, 5.8S and ITS2 of five clades

B 4334 ALY 4 F% 5ol 4 520t g
HEAEIY 1 S5 0a BT AR IR IR OC R o 733 S AL 2
b S U T R | S W QUIN R A 95 1

HERGRBW L BREW UL 3 SAMA(C
hongkongensis GD-3)[) AN [a] 5 f& 1y 51 9 43 1) i T
G315 2 M 5 4 e YRR R MR I AS
[ FERE TP ARG B T 1 DB 503

P2 MW, 433 1 32 2 Y ITST
ITS2 F1 5.8 tDNA 46 3 MR B G + C iy
T A M5 (3R 3), HEME AN S
(751 ] BRI SRR SE R P4

ITS1 ITS2 5.8S
Clade 1 67.22 66.89 54.58
Clade 2 66.81 65.94 53.36
Clade 4 56.25 56.5 47.23
Clade 5 61.05 60.89 51.40

4 118

4.1 nrDNA ITSEEEARN ZH#EMHESHEH#HFEATE
V¥ ONLH 53 53 BT 2 S 5 B0, DU HEAE I J 45 )
PR AT R 20 NI GC Fri 784k, A
) 5 [ )3 31 22 [l B A AR AR o XS R 1 B
1 VU BE AL W& AR SE PR 2 93 nrDNA ITS 7775
IR RIS 5L R A S, Y
HEAE Y J A P L PR 4H 93 1TSS 3 A AR AR /N
AT R TR AR 25 5
i L & NOR £t H#E 2 H A TR R G (A |51
J& T4 A A DU RE AL W R AR, Z 5L LR AR
B, NORBAARZ, — B 1~ 24, Rt e 3 2
RIZH N 1TS J3 8 BRI R B AR X A 1 o
A R DU B SR A S N N A2
Pl ITS 78 S5 S A (CAn A 95 DU BRAE S 3 A A i) )
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