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FLE L35 tDNA — ITS JF 51 434 K Fi ) R 45 5% & B 9%
OW, LT, BEN, ERE

(HTLAREBepkoll S5AE YR 28, WL I 311300)

RR: XORWT AR 309 11 AFLE 135 (Lycoris albiflora Koidz.) FURIX) tDNA — TS FFRUHAT T4 Sifk 30
B REDIRII R & FIREG tDNA - ITS JFFIKE (G + C &8 WL RARE B AT T B, W T &
GRAW, GIREW, A EAR 11 AR DNA - ITS 3] ELA 5% i RTEE , ER RAH IR IR 9 11S Fe 50K B
BHZEF B FLA A7 tDNA - ITS P51 K BE 22 700 bp, 3477 318 AR (i £4; ITS1 ITS2 F11 5. 8S 1DNA J Bt
RS 222 ~245.240 ~252 i1 163 bp;ITS [FFI (K G + C SEIP BHTF A + T 4R, 1TSL A1 ITS2 B e iy
G+C BN 53.8% ~70.5% F163.4% ~T3.4% ; A RIR L HHH Sl FHAMBI ., FlIA p 15
R SRBOR, FEPHITTLR B 1L I8 (TM3 ) 537707 B IR (NB2) B384 BE S5/ (0. 000 ) , Fo At A I 11 58 425 B
$90.067 ~0.323, HF ITS JFHIAMTEE AT 1 AFLAAMRFIIER N 3 KK, % 1 XAIERAWHTRE B il (TML
- 1 TM2) FIIT B (NB3) 16 3 AR, FERIIEL Z 0 196055 2 RO SR BT RF A 7 MR L R 6
~~ BFLITASSH 3 ROUER AWHLZ R (LX) I 1 AFR, AR, BIREREY, SLAR M AA £ s
2S¢, FRURIA) Y 1TS FP 322 5 S TEMARIEAE A — B0, {55 33 53 A 3 AR 56 :DNA — ITS J¥ 504007 al i F L1 4
HIFRGRAR IR S RIANR A SRAERT A .
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Analysis on rDNA-ITS sequence and research of intra-specific phylogeny of Lycoris albiflora
CHEN Yan, GAO Yan-hui®, LIAO Wang-yi, TONG Zai-kang (School of Forestry and Biotechnology,
Zhejiang Forestry College, Lin’an 311300, China), J. Plant Resour. & Environ. 2009, 18(3) .25 -
31

Abstract; The tDNA-ITS sequence of eleven provenances of Lycoris albiflora Koidz. from different
locations was amplified, purified, cloned, enzyme digested and sequenced. Sequence length, G + C
content, base difference and genetic distance of rDNA-ITS sequence of different provenances of L.
albiflora were comparatively analyzed, and the phylogenetic dendrogram was constructed, too. The
results show that the rDNA-ITS sequence of L. albiflora is great homologous, but variations in total length
of rDNA-ITS sequence and base among different provenances are greater. Total length of rDNA-ITS
sequence is about 700 bp and there are 318 variable sites. The fragment length of ITS1, ITS2 and 5. 8S
tDNA is 222 -245, 240 - 252 and 163 bp, respectively. G + C content in rDNA-ITS sequence is higher
than A + T content, and G + C content in ITSI and ITS2 fragments is 53.8% -70.5% and 63.4% -
73. 4% , respectively. Most of nucleotide variations of rDNA-ITS sequence of L. albiflora are
transversion, conversion, insertion and deletion. The difference of genetic distance among provenances is
greater, in which the genetic distance between TM3 from Tianmu Mountain of Zhejiang and NB2 from
Ningbo of Zhejiang is 0. 000, and that among other provenances is 0. 067 — 0. 323. The eleven
provenances are clustered into three groups based on analysis result of rDNA-ITS sequence. The first
group contains three provenances (TM1 and TM2 from Tianmu Mountain of Zhejiang and NB3 from
Ningbo of Zhejiang), their flowers and filaments are mostly white. The second group contains seven
provenances from different locations, their flowers are mostly milky white and buff. The third group only
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contains one provenance ( LX from Lanxi of Zhejiang) , and the variation of its flower color is greater, It
is suggested that there are rich inira-specific genetic variations in L. albiflora, and the difference of
rDNA-ITS sequence is identical with the change of flower character, but is uncorrelated with the
geographical distribution of these provenances. It is concluded that the rDNA-ITS sequence analysis can
be used in researches of genetic relationship, species identification and genetic diversity of L. albiflora.

Key words; Lycoris albiflora Koidz.; tDNA-ITS sequence; G +C content; genetic distance; phylogeny

2, [ A 25 (Lycoris albiflora Koidz.) {8 T A E=
A ( Amaryllidaceae ) 71 77 J& ( Lycoris Herb.), Hik#
% HEEREEHSNAAA, B —MEENE
SHFHY ., AEAaRekKEERRE" ™,
BEfR=miYy T ARERBEHME. ABass
BEEARGE, HAMARER FEAL T 8BE2
FRAGUGEAE. BRI FERSE AR EEM T
He Y T X 0 e R A AR TR R R & R R B
FHWEBE T —E MRS, A XA B AR
RIEFIRD PR SR SRR AR E

SFFRICH DNA 558040 ISR B Z N A
FHYRREERMEZXRNPIE, T AT
kfﬁ%ﬁfﬁ%ﬁ&*%%ﬂﬂ@%ﬁ““”o L %S
DNA (rDNA ) %% 3 [8]f& [X (internal transcribed spacer,
ITS) Al p kb gt B R BE K EEAR K, ERAA
B RTAE A B S RERE, BT, DNA - ITS
Z 75K E A TE DNA J7 3KV LR
BEMAREERMRZERT T AR FEZ
_[12-13]
VEZEBUOR BT 6 MAFF#A 11 A RAR
FHEMFLE AR FPTR , X tDNA - ITS J7 51347 sa
AW, NI A EHTR A AR AR iRfe 2
REdE, DIEION L A S SR 8 B 2 e RO
EH MR E LM ROAUKSE

1 #oRAT7 %

1.1 ##

R 11 MALAAFFRNS S RERE
WAL T . TML R SR E L, L A6
44 419 A6 A I T A T R SR A TM2 SR B
WILRE W, B A6 A2 4 ERIRRER; TM3
R BWITLE B, 2 E A JEL AL EERS A Bl
& TRk B, A IR W B 41 65 2k 80 NBl
R EWHLT I, AL E A L0 e ERa A,

NB2 R B WHLT B, R B, B 20, A B
€, FEIMSCIRIMAL s NB3 SR BTV T3, 2B AL 1
fo, 4 A TURIR 6 TR A &;LC1 R A
TIIRE DS, B A6, B4 LI T HEE,;
LC2 R B TLHRE DS , LR T o, L8 SR IR IR
B TARBOMBE A, 24 A, B ERIR & HF
K E A E D, AL, BB PR IR
B HTHRWEE. ERAHE, £HAF REH K
W AR A 1 A IR A LX R A L2 R,
AN T PR AL €5, F R el AE B S A AR
Tisk hgA PG, e T S EE ERBERAT

OEILEf;IA BIRE HA R A6, R E

v PARGY: 32 @ fi R CAR

11 AFL BT S0 IR S R T W VAR B it A
2R B, 4 B1TF 2008 43 AHI10 HREAB
Gasgshmot B, B F - 70 CREBKFHRFH
Fl. MBEFTE E8 A KT DHSo, SRERIAN
pGEM —T Easy Vector(J{J B Promega A H]) , L%
Uniq — 10 B BR/D B RN & sl R & .
Taq DNA B4 M1 DNA marker #J0 H _E#AE TA
MTREARSAERAT, EoR 1 HUIEHA
TaKaRa Y TEARAF
1.2 Ak
1.2.1 # M4 DNA eg3 & 4a  RA CTAB i%
MEREHESN TR RBRADAFERS
DNA, 3-f U - 0080D #% &/ H Ul =2 { K % DNA
ok BE N4l B BUE & DNA KR AR B AR B4 3K
1% B BRIMEERL (% 0.5 g - mL™' EB) MUK, LIk
%55 J57E Gene Genius Bio Imaging System ( Bio-Rad)
BB RS T MBI B
1.2.2 ITS ol st RIBEBELEY
tDNA - ITS B3 i85 P R A wx B AL ) 18S -
26S DNA 315141, L5149 P1 KFSI1A:
5' - TCCTCCGCTTATTGATATGCTTAA - 3', T ##5|
¥ P2 WFF HK:5 - AGAAGTCGTAACAAGGTTT
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PR P45 LB 457 tDNA - ITS F5HT R A R GER RS 27

CCGTAGG -3',

RL11 P EL A4 FRRY DNA Y8R #E1T PCR 4
BN ZR BAAT 50 wL, {945 .1 x PCR buffer .
1U Tag DNA B 4 B4, 2 mmol - L' Mg’*, 0.3
mmol + L™ dNTPs 0.4 pmol - L' 5|4#1 30 ~ 50 ng
B DNA, RAFLF H:94 CHIZAEHE 5 min;94 C
ASPE 45 5,58 CiB K 40 5,72 C {190 5,335 M
e T 72 CHEM 10 min, SNE5H )G, DL DNA
ladder 12453 & b5 10 ( DNA marker) , FH i £ {2
I 1. 5% WIBRREVERERE (4 0.5 pg - mL™" EB)
ATRLYK, X RN = Y AT R, KA R, e
Gene Genius Bio Imaging System ( Bio-Rad ) &I 4%
ARG T MBI,

M TA Y TR ARIRS A RA T LR
AL G X4 H) «DNA - ITS J Bt A7k, 4
LGB 18S —26S rDNA H: X X o ju] f& /¥ 31 Fr Bt 1
A A Y TR AR MRS A BRA "I HEATIF o
1.2.3 PCR ¥ 3 > Hey LAnl f BOERELL
9 PCR §" 35441, il A\ pGEM - T Easy 84k 5 %4
W4 CHRMO T HIT BB IFIR. BEEY
HeAl £ KT DHS o JRZ A4, T 37 C &4
TRFARE G SRPRES A>[AE %
F7359% , R A Uniq - 10 A 20B0R/N B 48 10500 oo
HA B DNA #EAT4REURISEAL , 37 F8 P1 F1 P2 514
XFERBLDNAFEATPCRA I , M B X EH & H
tDNA —ITS 73 i) FH 1 Ok 5 SR )5 SR B BE 4 e e

M ™1 ™2 ™3 NBi1

1000 bp
700 bp
500 bp

Bk DNA, [ F EcoR | TRV, B Fig4
TAY TR AR NS A R /AFX tDNA - ITS 35
) R B R R AL PR B T I T o
1.3 HiEgE

W21 G 25 18S - 26S 1DNA 3 # A ] NCBI
_F# Genbank  f Blastn 347 Hoxf, RFUEAAY 11
ANELE AR 18S —26S 1DNA 531 5 5% R M7 3
JRHIYIRY 18S - 265 DNA FE5 1 BLAT &5 15 1 IR 9
Peo BRI, A 11 A FLH A SRR 18S - 265
rRNA B K ) fg X 58553 8 )7 51, - F DNAman
(5.2.2) AT HES, SR )5 BEAT A T st 3F

2 HRMHA

2.1 ZEAE rDNA - ITS FE3| PCR J- 7= i
S

2.1.1 PCRyMFHes A wkERSH LA
HAmSE N4l DNA S9#RAR AT rDNA - ITS A1)
PCR 4" 3 [z ¥, ¥ 8479 A MR & R #Ha5
1. 5% HIBRBE¥E BE L 47 L IR AL WY , T8 40 F# ¥R PCR
YIRS R UL 1, NI 1 /AR H L9 A4
B s R (DNA 31 ™ P13 7E 700 ~ 800 bp
WA 1 AW R R AW, R RES TS
(& 5.8S DNA) K B2,

NB2 NB3 LC1 HF X

M: DNA 73 FEHRiC DNA molecular weight marker; TM1 ~ TM3 . #77T K H (i Tianmu Mountain of Zhejiang; NB1 — NB3: ¥ T F % Ningbo of
Zhejiang; LC1: JLIRE M7 Yixing forest farm of Jiangsu; HF: T35 B 2¢HI¥E4E Hufu Town in Yixing of Jiangsu; LX: #7122 ¥& Lanxi of Zhejiang.

E1 FE~HIEER rDNA -ITS K554 PCR #7147 H i i ik M i
Fig. 1 The electrophoretogram of some PCR amplified products of rDNA-ITS sequence of Lycoris albiflora Koidz. from different locations
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2.1.2 rAREBFEDNA BEREsH AH
a5 tDNA - ITS F#31 PCR 3™ $% 7= ¥y FH 14 52 K i )5
% DNA 2 EcoR | B§VI/E AU IKEE WA 2, dilE 2
AW, BY))G , 7E 40 OB DNA [ B Ie s B s v ok

B3 BB R i 2 4% DNA 0, Jib, KIEZ8 3.0
kb [ 4&H A& DNA F B, TiT K B2 22 700 bp 1)
DNA £ #7 R S H i 1 BL, BIFLE A 50 1 rDNA -
ITS J¥31,

M TMi TMI TM1 TM1 TM! TM2 TM2 TM2 TM2 TM2 TM3 TM3 TM3 TM3 TM3 NBI1 NBI

3000 bp

1 000 bp
700 bp

500 bp

M. DNA 4 FE#7ic DNA molecular weight marker; TM1 - TM3. WYL H L Tianmu Mountain of Zhejiang; NB1: WiTL T Ningbo of Zhejiang.

M2 %253 EcoR I MY EE4 AL AHF: rDNA — ITS FF I E A ki DNA i ik Bk
Fig. 2 The electrophoretogram of recombinant plasmid DNA of some rDNA-ITS sequence of
Lycoris albiflora Koidz. after EcoR 1 enzyme digested

2.2 FLETE IDNA - ITS FFI5#H

TSR A PCR ™10 7= ) B 4347 U 0 2 5
Fi§ CodonCode - TCH:25 3| M F 31, Bk, ARE
W 0, SR T SN 0 7 R UEAT L 1
rDNA —ITS [#%1] ( 433 18S rDNA .28S rDNA F1 ITS1 |
5.85 (DNA F1 ITS2) B35, RIBEBRIFEHIE
HIIHG 185 — 268 DNA F¥ B TTS ¥ 5135 M, 3F
FH CodonCode # P 3L 11 71 &5 AR I R IR 9 tDNA —

#1 AEFEHIAGTEE DNA -ITS FIRE S RNFETHKCES T

ITS 51 4T HEAL L, s 7L B A s tDNA |
18S - 26S rRNA K: A F Hja] b Fr 51 45 5043 P 371

BRI R R (% 1), 11 DA H A B

9 SDNA TS 51 BT 5 B 0 R 48 TS 250
MR AR 5 BK, S, TTST B B Sy 222 ~ 245
bp,ITS2 JF%1 K & 2 240 ~252 bp;5. 8S tDNA 73]
HRRARSF KN 163 bp,

Table 1 Analysis of base content and sequence length of rDNA-ITS sequence of Lycoris albiflora Koidz. from different locations

w5
No. Location

FFFIKE/bp ITS1 MRS R/ % 1TS2 ML EE/ %

™1 S E#LXK B Tianmu Mountain of Zhejiang in China
T™M2 i E #7710 X B 1 Tianmu Mountain of Zhejiang in China
T™M3 HE W7 K H 1 Tianmu Mountain of Zhejiang in China
NBl 1 E#FILT ¥ Ningbo of Zhejiang in China

NB2 *@%Zﬁ"?& Ningbo of Zhejiang in China

NB3  HHE#TITT I Ningbo of Zhejiang in China

LC1 FEVTIFE A Yixing forest farm of Jiangsu in China
LC2 th VLI 2443 Yixing forest farm of Jiangsu in China
HF o ) YT 3 B4 B4 Hufu Town in Yixing of Jiangsu in China
LX b E #7122 % Lanxi of Zhejiang in China

JA H A Japan

Sequence length Base content of ITS]  Base content of ITS2
st ITS2  5.88 G+C A+T G+C A+T
226 252 163 61.7 38.3 67.9 32.1
226 240 163 63.7 36.3 66.7 33.3
224 240 163 70.5 29.5 72.6 27.4
224 240 163 64.6 35.4 70.6 29.4
224 240 163 70.5 29.5 72.6 27.4
222 242 163 57.9 42.1 63.4 36.6
226 242 163 63.7 36.3 66.1 33.9
222 240 163 69.0 31.0 70.6 29.4
220 240 163 69.2 30.8 73.0 27.0
225 242 163 53.8 46.2 66.1 33.9
226 240 163 65.5 34.5 73.4 26.6
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B 9% FLEAF5R tDNA - ITS FHI0 4T R M R R B BTS 29

—MELLT, G+ C & &R B Bl ] 34 5%
RBAGRIREAE, G MR DNA BAREER G +
C&&, AFRYFK G+ C TR ; EEXRBIE,
AFHFER G +C FHEFB/;G + C FEM
B HARBENY . RGNS REY,
FLAAER ITST M ITS2 BRI G + C SR B
HMTA+T &8, HIISI FHHHG+CFRE
ITS2 JR3IZARE K, ITSL JFBIHi G + C & &R
53.8% ~70.5%, ITS2 g 3 h 1 G + C &R
63.4% ~73.4% , AT WAL HOFMHHNE G+ C HEEBA
FBK
2.3 AEAGAHMEEITS FHNESREEES
54T

AEAH IS FIMHAERBAEE, I
B3I MR WL FEAE G-AMC-TH
#,C-GCHT-AGEBASBRKRESR, Hln, R
B #IVT22 (LX) BFL B A 77 ITS1 JF 343 HI7E 50
bp AbBRK L G, 7E 60 bp ALBRIKHEE C,7E 110 bp

Abik%E 3 AN (GTC\GCC) ;3% B WL K B LA
BEIIEL IS AR TM3 i NB2 IR ITS1 FEHI7E 20 ~
21 bp AFFAE G - A ) C - T $4; 3R H#ILK H 1l
HIFL A IS TMI [ ITS2 J$307E 35 bp ALEA 1
MBI G %5, FRHI X5 AR, 2K A U6 ]
i ITS X PSR AR K 2 5, BB L - A A
ERAERUUERERER (D) b, KN EEA
FOMREEESEN, X BN A G
BB R T T HOR YR,

R F DNAman S48 BT A A 35 11 AR
ITS J¥%1 Kimura WA EEEER R FE 2, HE?2
WA, 97 Y05 3 F U8 NB2 5 %7y K H (A 38
TM3 BB EREBI 5/, 2 0. 000, KB T8y ITS J
B RIS TR E W AR HE SHTX B
LLIFB YR TM3 L) K 87 70 5 e R U8 NB2 (538 £ BE 5 4
BN ALK 0. 067 ; FEATL 177 o V82 61 0 38 1 B g
#3%7 0. 088 ~0. 323, F BT, [ 75 i Py A = B 9 38
AR,

£2 BT ITS B3 RMAAREMIEEEEES(Kimura WS&55)Y

Table 2 The genetic distance among different provenances of Lycoris albiflora Koidz. based on ITS sequence variances ( Kimura two-

parameter method )

e BIEEER  Genetic distance

No T™1 ™2 ™3 NBI1 NB2 NB3 LC1 LC2 HF LX JA
T™I1 0

T™M2 0.174 0

T™3 0.175 0.159 0

NB1 0.184 0.191 0.099 0

NB2 0.175 0.159 0. 000 0.099 0

NB3 0.225 0.244 0.174 0.175 0.174 0

LC1 0.230 0.218 0.138 0. 149 0.138 0.197 0

Lc2 0.206 0.203 0.088 0.123 0.088 0.181 0.159 0

Hr 0.163 0.165 0.067 0.105 0.067 0.178 0.129 0.088 0

LX 0.298 0.323 0.225 0. 160 0.225 0.245 0.244 0.252 0.225 0

JA 0.167 0.163 0.117 0.139 0.117 0.221 0.156 0.123 0.097 0.261 0

DTM1 - TM3 ; S E#7T X H 1l) Tianmu Mountain of Zhejiang in China; NB1 — NB3; Ningbo of Zhejiang in China; LC1 - LC2 G N=e Y~
Yixing forest farm of Jiangsu in China; HF: 1 E T B¢ HI% Hufu Town in Yixing of Jiangsu in China; LX; FE ¥V 2& Lanxi of Zhejiang

in China; JA: HA Japan.

2.4 ETIIS FINIARRARETHN
WARFL 7R A TTS RSB R E R B #
W3, g3 LA, P A A FE I ITS
PRI 40 %1% 80% DA -, 3R BRILFHIIY
[RIRHEIFEE & I SEIERBOTAR N 3 K45 1
RAHE TM1  TM2 F1 NB3 453 ANFRUR, BRI & R A ¥
ILRHEW,JFHER BT T, AL A

8,55 2 2% TM3 NB2 . HF .LC2.NB1.JA i LC1
FTAR A HAABEA M E 3 A
WL 2B (LX) L AR, BB | g 4o, h
R S IR B A% 3L 6, 1h 22 T
S ERBHE THAOE, REESEREK
HIFIR . ERET ITS RO pTEM B AT, IR T
WL 2 SR IR S AR IRTE IR T S E LA B 2
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H18 %

% H B M b B — B A, I Rl IR 5
BEREE 2 K0T AHE, RERRERE
WA 3 LA — R T2 R iR BE R
BHE AR IR A B B A — B, X — BB
BEAEL A AR IR ) ITS F7 51 25 515 HAE AR AR AR
A4l —3, B 5 4R TR 3RO FF AR

™1

85%

™2

™3 |100%
NB2 94%

HF 92%

LC2 —

89%
NB1 84%

87%

JA

LC1

NB3

LX

TM1 — TM3. 1 E#i7T.K H 1) Tianmu Mountain of Zhejiang in China;
NB! — NB3: Ningbo of Zhejiang in China; LC1 - LC2: o YT R EL %Ak
1% Yixing forest farm of Jiangsu in China; HF: o [ YT B TS
Hufu Town in Yixing of Jiangsu in China; LX: " E¥i{L 2% Lanxi of

Zhejiang in China; JA: H 2+ Japan. BE-FEIE HHCH&FPIRMA ITS /¥,

B9 A ¥ £ T 4 % The percentages in the figure are homologous

percentage of ITS sequences among different provenances.

El3 EFITS FAMRNABRRRHANREEEH
Fig. 3 The intra-specific phylogenetic dendrogram of Lycoris
albiflora Koidz. based on ITS sequences

I

1 11 ASEE T AR AP A A s It , &
FERE BT B/ 2 SR NB2 i TM3 43510k B #ivL
S FETIT R B il , X 2 AR AR R E
&, BRI FEE a6, B A A aE
Brerf; —H M ITSL Fr Bt G+ C FHIHHNT0.5%
T2 BB G+ C SRR T2.6% , BR X 2 A
FPEAEAE T A AR, T B ITS J5 30 i AR {1
eME ., FIE HFCR AL EXBEH) 5 TM3 H
NB2 1B B8/ ( 1% 0.067) , H 1TS1 Fi ITS2
FEH G +C R4 31K 69.2% 1 73.0% , 5 TM3
FINB2 (I RAE, mAFTEENFAHELX 5

PEWITR B LR E TM2 s RR, N
0.323, HITS1 KB G + C & &4k 53.8%
63.7% , ITS2 JEX/) G + C & 430 66. 1%
66.7% ., G UEH, IS FEFH G +C
S SRR ) A B B R E AR R R — BRI
£ B RBU/MYMIE, G + C A RRE  RELR
BRI, G + C T REBM, AP, KAWL
B FIE LX 1 G + C & EE 11 RSP R,
i BRI AR i 5 HoA R IR AT B B AR, It
AT LRI ITS Fr B G + C & &, AR S
HERE B % e L A A IR

fDNA - ITS JF 5 7E 7 [l 4 F (A 4742 £ 5 B 242
B B TR R N R 2R R RO %R A1 AL R
HE A FhRinz 1, A% IR N AR R T
W FOR A E R TR, ¥ Genbank FREJFL
(A DNA - ITS 531 (AY942726) U AR
11 4L B £ sl PR B tDNA — ITS BR3P 51 24Tt
% BF|FL A 5.8S tDNA BB 163 bp, X
53 A tDNA - ITS JF51r 5. 85 tDNA B
BB, i BRI BARSE . % Baldwin 483,
W FHIYIH TDNA - ITS 3 ITS1 B R BE N
187 ~298 bp ITS2 J Brig KNy 187 ~252 bp! "' 4%
i, BT LB AL A A #r rDNA - ITS JF %) 4 5. 8S
DNA BB K B Ry 163 bp ITS1 F Br K B R 222 ~
245 bp ITS2 FrBr i 7240 ~252 bp, £ 11 HMFLH
FAsFpUE I rDNA - ITS 73, 7 22 B AR IR (LX)
(9 G +C A EBAR, S FR R BOKR, H AL
MR HGA 6, 5 EARR IR BB A
BER P ITS 5 al IE N B A5 TR
e ARSI T-Be . %F xDNA - ITS 34T 447 Al
NI VA AR IO B AE SRS M AR R 1 B 1R 43t
TR L IESE
SEHk:
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