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Analysis of actinobacterial community structure and function of
waterlogged bamboo slips

ZHANG Xiao-Yue! YANG Tao*® WU Hao** HUANG Xin' LI Jing*
ZHOU Xiao*® XIAOLin*® ZHAOKe"

(1. Department of Microbiology, College of Resources, Sichuan Agricultural University, Chengdu, Schuan 611130, China)

(2. Chengdu Institute of Cultural Relics and Archaeology, Chengdu, Sichuan 610072, China)

(3. Key Scientific Research Base of Excavated Wood and Lacquerware Conservation, Sate Administration for Cultural

Heritage (Chengdu Workstation), Chengdu, Sichuan 610072, China)
(4. Cultural Relic Protection Center of Jingzhou, Jingzhou, Hubei 434020, China)

Abstract: [Background] The bamboo dlips should be kept in water for a long time before
dehydration treatment, while the microbe might decompose it during this period. [Objective] In
order to preserve bamboo dlips effectively, the actinobacterial community structure features and
function of soak solution which were collected from Han dynasty tomb located in Laoguanshan of
Chengdu were studied. [Methods] The PCR-DGGE (Denaturing gradient gel electrophoresis) and
culture-dependent methods were employed to reveal the diversity and function of actinobacteria in
soak solution. [Results] The PCR-DGGE and culture-dependent results were showing a certain
degree of consistency. The PCR-DGGE result revealed that Richness (S), Shannon-Wiener index (H’)
and Simpson index (D) of actinobacteria of soaking bamboo slips were different. 15 DGGE bands
were excised and sequenced, the major community of actinobacteria in soak solution were belonged
to 10 genera. The genera Promicromonospora, Cellulosimicrobium, Blastococcus and Sreptomyces
widely distributed in soak solution, furthermore genus Promicromonospora was detected in each
samples. 12 strains were isolated by culture-dependent method and belonged to Sreptomyces and
Promicromonospora. Congo red medium was employed to evaluate their carboxymethyl cellulase
activity. The results showed five strains possessed cellulolytic ability. [Conclusion] The analysis of
the actinobacterial community and function revealed the potential actinobacteria species may
decompose bamboo slips during waterlogged period.

Keywords: Bamboo dlips soak solution, DGGE, Culture-dependent method, Actinobacterial
community, Cellulose decomposition
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12 FERFIFUBRIEFE
121 EFZERFIFLIE

FastDNA® SPIN Kit for Soil, Z%[E MPBIO /A
Fl; PCRE|Y) . BERC MG &, A TAY TR
TR PR R ; PCRmix, R AR A R
Al; pMD19-T 4k, FAW TROKGE)HRAH .
5804R ¥ Vi = i 5.0 4L, 7 [E Eppendorf /4wl ; PCR
X, BB R24Y . DCode DGGE system, 3% Bio-Rad
NF]

122 EFE@QL)

FR— SRR Al EIER 20.0, KNO; 1.0,
K,HPO, 05, MgSO,7H,0 05, NaCl 05,
FeSO,-7H,0 0.01, Fiifig 20.0; ISP, 1537 4t : (NH4),S0,
4.0, CaCO; 2.0, MgSO,7H,0 2.0, K,HPO, 2.0,
AIYEPETERS 10.0, BilE 20.0; WISRLL G, R
L4 4 20, K,HPO, 05, MgSO, 0.25,
(NH,)2S0,4 1.0, WISRLT 0.2, Bilg 20.0; AT EHERR
B TERL . S HBRIHE T 7 Ek i
1.3 DGGE (ZH#pESIKEX)RIEFHED
WP EREEPMEE S H#1E
1.31 KHEFRYAREUEEFNE DNA $2EL

R 47 A TR e, #4216 FestDNA®
SPIN Kit for Soil P51 75 DNA 25, K159
DNA T-20 °C {1745
1.32 PCR i i&

FFHHG PCR 4 FIARFER - Bt 1 1™ | 45
1 % PCR 5|¥h F243 (5-GGATGAGCCCGCGG
CCTA-3) #il R1186 (5-CTTCCTCCGAGTTGACC
C-3), % 2% PCR 5|4} FO07-GC (5-AAACTCAA

AGGAATTGACGGGCCGCCCGCCGLCGLGLGGL
GGGCGGGGCGGGGCACGGGGGG-3) #il R1186

(5-CTTCCTCCGAGTTGACCC-3)., PCR WA %

542 MO 7 i A T

1.3.3 PCR-DGGE P2l 5458 B 521
DGGE RNt R 8% (FiiAtH

FO) (P Tob e SR I e =37.5:1, J i ), AR 7]

TR N 40%-70%. HUS 2 4841819 PCR =)
20 uL ##4T DGGE HLUk T, 7E IXTAE ZZ i,
50 V FitH yk 30 min, #XJ57F 60 °C. 180 V Tk
FREHIK 6 h, HLUKSEHE R e HH fiff R AR e vkt
1ef . AE . SR Quantity One 4.2.6 4311 DGGE
B, Sl S RIS, FnpkisomE, XA
FREAF TR, FIH DGGE KIiEm %kt Hit
AT TRTIZ R P RV AR R (HY) .
FRAGH(D) . BT (C) KA . R
CANOCO 5.0 ¥4 7 E A", T AR
fRTIZ ML IR HP R P (A RV 22540 o
134 DGGE &%MFRRZEZBE S

FRICH ) R-f ] WA VIE G, TR 287K
TR 2-3 K, A 20 uL R £ B /KT 4°Cidig
T, M 1 pl =R AE DNA iz, FILHET PCR
5 2 Y BB (A GC k). MFEIERM
241841 PCR Y1 . PCR =4 Ji] SanPrep #:: DNA
IO Sk ralifk, SRIES pMD19-T #iAkiE
%, %4k E. coli DH50 JE&3Z A4, BRECA ke
FF] pMD19-T #ii4il F5 4 M13 -1 71#7% PCR,
25 1.0%35¢ i W B5E e FL Dk AGr 00 43 r AR A5 BH P m
J&i . TN SR AR R A B R HEF TN o H
FIril P 504E NCBI ¥udi e T BLAST Hxf, 7E
GenBank R ICHBLEE 55 55 97 91, S8 )5 18 F MEGA
6.0 3% 4B 41 (Neighbor-Joining) 4 8 2 45 &
HWE Bk FI7E GenBank 3585 IR 5t
M F465204—M F465218.,
14 AHEFFHENTHREE S HERINEE
141 HEHRBSBEEK

W RE TR BB R 107 /1 1072, IR AT T
[R—5HRE L, T 28°CHigE 7d, 210w
T 1SP, BRI A T Al AL R T PRAF B
1.4.2 ¥k DNA RI3ZEL

R Cui 2PN )7 PR R DNA SR 25 il
RVARZ, HI4NE R 16S rRNA JEDKE 514

8-27F (5-AGAGTTTGATCCTGGCTCAGAACGAA
CGCT-3)#1 1492-1523R (5-TACGGCTACCTTGT
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TACGACTTCATCACCC-3)Xf itk 16S rRNA F:[H
BEA T3, PCR Pk o3 A ER A U RHR A BR 2
Al SE IR o P45 SR AE NCBIL il 2 b i 17
BLAST [tX}, WHEFHITE GenBank H4 58 R HL
k'S MF461030-MF461041.,
143 AEREKRRREEBEERIFIE
SO 5y BEREAR N 5 mm T
PEFRIRL R S5 |, 28 °C B 3d, s H
BUK i B T T MR R A PR A e R WRE 1 S
MR T, K4 B AT A R TR R E L
R R R AN I ME— R IR A ARG SR 1, i
AR ER AV 1 TPk

2 HR545M
21 BIBFERDW
211 MERBEPHMLER DGGE Bt 44
BAEn 2 DGGE K415 4325 th A H RS Y
iy, AFEIRES SRR B RS R 2 R, T
[l —HES I 3N R, 98" 1rfRnig i
RS ERNE Z: . A ERZE, 0(CK).
164", 176" FERL P AL B/D, S5 R BRSHER
DGGE 2545 ()3 Aii S e HAT R 2= 5 (] 1),
Quantity One %k {4431 2k 14 1) DGGE I3,
XPSAE S T A ZHE R R (H) . EREFEE(C) .
¥ ARG (D) M S BEFR B () AT T 4568 br
(1), HREM, KA R EZ TR EH)
PR EEFRE(C) . ARG EU(D) FN¥ 51 A8 5 (9) 34

176 164* 121% 98* 15* 1* 0*

1 PCR-DGGE
Figure 1 PCR-DGGE map of actinobacteria communities
in the soak solution of bamboo slips

AP . b, OPFE & (CR) PTIER T R SR
(H). =8 ARAEEUD) . 35 AR ()Y w5 I TAT
fAIREAR I, DR T BRAFATIRT 0 25 B 77K B 5
LR (RN A B — ; OB RE Al P IR TR T 2 RE A
B(H) . FERIEE(D) . AR S T HE
Fedt, Hrp 2RI B (H) B KT H e itk
Pl R 08" REAMIO IR A S 2R T
FUEREL - iz 1] CANOCO XS AN R TR LR 1Y
TR B E ZE A T 2 i, SRANIET 2 B,

F1 KEPMLER DGGE FH S IR, FEKIEH. KB EREMASERLY

Table1l Actinobacteria DGGE band diversity index, Simpson index, dominance index and evennessin water samples

GELETRE ZHAEARRL PSR AR R KRR

Sample No. Shannon (H’) Dominance (C) Simpson (D) Evenness (J)
0* 1.097+0.000 93e 0.334+0.000 62a 0.666+0.000 62e 0.215+0.000 21e
1* 1.789+0.000 36¢ 0.168+0.000 12¢ 0.833+0.000 12c 0.358+0.000 37¢
15* 2.075+0.000 52b 0.126+0.000 13d 0.874+0.000 13b 0.413+0.000 85b
9g* 2.884+0.000 29a 0.056+0.000 02e 0.944+0.000 02a 0.576+0.002 38a
121* 2.066+0.000 82b 0.128+0.000 24d 0.872+0.000 24b 0.425+0.001 33b
164" 1.456+0.125 82d 0.235£0.027 89b 0.765+0.027 89d 0.284+0.028 18d
176" 1.711+0.195 21c 0.185+0.033 98¢ 0.815+0.033 98¢ 0.340+0.036 92¢

e A= AR PR R 25, Bl 3 I 3 f.

Note: The same letter in the same column indicated no significant difference (P=0.05) by L SD’s multiple range test. Values were means + SD (n=3).
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Figure2 Principal component analysis (PCA) of actinobacteria communitiesin the soak solution of bamboo dlips

AAE AR R X, 0P e 23 B
PR AR HL S AR A R B At 5 157 98"RE 43l
Foph B HIR A ; 1647 FI 176" RE M R ETE i
A5 sk B AR 1 1207 RE S FE B BT . AT ST 4G
RS2 e R AT 7 92 T P T TR R R 5 R A AR K
225, BB KT RN R P R R LR A
— BB, ABAT TR A B R A IR O 0T BE 2 R i i
R PR AR RS M e IR &
212 DGGE £WMNFRAGKLEE 7

DGGE MUK, X & #E A rUlie i, sef
MR, 3345 15 4541, BN NCBI Hdi 4
ELHFES AL N 96%—100% (3 2). 4% Flnsk 2
fis, RN & (Promi cromonospor a) 78 T A 11t
RS R A, T TR R R R R
R 0 A 22 S 3R o 21 4104 I (Cellul osimicrobium)
75 176", 1207, 98"F1 15"REAL G s BRI R
(Blastococcus)7E 1767, 164", 98" 17kE i rhieAs 11 5
S T4 R (Sreptomyces) 7E 1767, 121% . 98*F1 OPFE
Hp ks s AT E (Corynebacterium) Rk LA e
P (Mar moricola) [ 7E 121" il Hhgiehs: 5 17k
F% )& (Leifsonia) AT 1 J& (Microbacterium) 431 {X

e 98"FN 15"RE L Pk i s 98" 1207k S RS
LM KRS, 546 6 MAFEEINITL R
B IE]

TE NCBI il e i T 55 81 A s Al
LRI RGO B 3). MR 7L
LwWoaEF 5 SN H: WRHKWEH
(Propinibacterinese) . M1 B & B W H
(Geodermatophilaes) . f#ERE V. H (Micrococcaes) . #¢
¥ & W H (Corynebaterides) il 4% 75 % & W H
(Streptomycinese) ; 5 4~ FF . JEiE R K E R
(Nocardioidacese) . i 17 I+ Geodermatophil aceae) .
A W BL (Microbacteriacese) . #E FF 1 Bl
(Corynebacteriaceae) 15525 A FH Streptomy cetaceae) ;
10 A& RN (Promicromonospora) . £ 4k
T J& (Cellulosimicrobium) . ZF Bk J& (Blastococcus) .
fE F W J& (Sreptomyces) . ML Y& K W )R
(Geodermatophilus) . = N R B fi 1§ )&
(Propionicimonas) . #4714 (Corynebacterium) . F1|J¢
RIS (Leifsonia) . {#FT 7 & (Microbacterium) Fl R HE
A1fERR s (Marmoricola) (K 3), RUIWTRIEIER )
TR LS A T & 2
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Table2 Phylogeneticidentification and digtribution of bacteria excised and sequenced from DGGE bands

P Klﬂﬁﬁx?tﬂ%ﬂlﬁ@%ﬁ? IHjEZERE(H) SRR ZE R EEXT R AR R4 () GiEf(0;3
e, Band appearance in different samples Phylogenetic group Closest relative sequencein GenBank ~ Similarity
o0 1* 15" 98" 121" 164" 176" (Family) (Genus) (%)

98-1 = = = + = = —  Streptomycetacese Sreptomyces anulatus (KT619156) 97.0
%82 + - - o+ - - - Sreptomyces anulatus (K T619156) 995
1213 - - -  + o+ - o+ Sreptomyces sampsonii (KP970680) 995
98-3 = = = + = = —  Microbacterium Leifsonia kribbensis (NR044240) 98.0
121-2 = = = = + = = Marmoricola antarctica (K J475136) 96.7
152 = = + = = = = Microbacterium hatanonis (KR085807) 975
98-4 = = = + + + Geodermatophilacese  Blastococcus saxobsidens (NR102872) 97.1

w = & = = = = = Blastococcus saxobsidens (KU258212) 995
641 - - - o+ o+ = = Geodermatophilus sabuli (LN626269) 100.0
1530 — Geodermatophilus sabuli (LN626269) 9.0
151 = = + + + = +  Promicromonospore Cellulosimicrobium cellulans (KT427908) 100.0

1-1 + + + + + + + Promicromonospora aerolata (KR476463) 9.0
98-5 = = = + - = —  Propionicimonas Propionicimonas paludicola (NR-104769) 96.8

1-2 = + = = - - = Propionicimonas paludicola (NR-104769) 97.7
121-1 = = = = + - —  Corynebacteriacese Corynebacterium simulans (AJ012837) 995

W+ B - A
Note: +: Detected; —: Not detected.

g7/ 164-1 (MF465210)
4{ 15-3 (MF465217)
eodermatophilus sabuli (LN )
86 Geod. philus sabuli (LN626269
{ Blastococcus saxobsidens (KU258212)
72'1-3 (MF465209)
51 —— 98-4 (MF465207)
@' Promictomonospora aerolata (KR476463)
1-1 (MF465218)

70 15-1 (MF465216)
| 99! Cellulosimicrobium cellulans (KT427908)
77 Marmoricola antarctica (KJ475136)
—121-2 (MF465213)

53 Leifsonia kribbensis (NR_044240)
| o 98-3 (MF465203)
%6 15-2 (MF465204)
Microbacterium phyllosphaerae (1.1T223598)

100 121-1 (MF465212)
" Corynebacterium simulans DSM 44415 (AJ012837)

Propionicimonas paludicola (NR_104769)
98 h 98-5 (MF465206)
92" 1-2 (MF465208)

99, 121-3 (MF465214)

{2 Streptomyces sampsonii (KP970680)

98-1 (MF465215)
4{ 98-2 (MF465211)
97 Streptomyces amulatus (KT619156)

66

3 DGGE
Figure3 Phylogenetic analysis of sequences of Actinobacteria of soak solution of bamboo slips from DGGE bands
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221 MERBRPHEENSBAURETE
AP BT 12 MR, FEORIETRER 17,157,

08*, 121%, 164" . M HEMRFE2Z . TS,

DL R R R AR AN A T 22 i B . JE N B 22 B

o, R ARSI, KBS B B AR AT

TERSFI Y% Z5RUE 4 PR, BERRTE B ARRE
B E R TR R A DL SAE AU T R B IR R
IRHERAL T HE(E 4), B00E Fir oy BERAR Y 12 BRIy
SR TR o X BEREIETT 16S rRNA &R A 4
R, 12 MR 438 T4% 55 14 & (Sreptomyces) F1 i
/NS T J& (Promicromonospora) 2 /N .

4

Figure4 Microscopic morphology and the scanning electron micrograph of strains
IE: AL, B13 BN Btk 15-3-7, 98-3-3 WyIE IS A2, B2 73BN itk 15-3-7, 98-3-3 WL~ RHMIE L A3, B3/l 15-3-7,

98-3-3 M B UL 4.

Note: Al, B1: Cultural characteristics of 15-3-7 and 98-3-3; A2, B2: Microscopic morphology of 15-3-7 and 98-3-3; A3, B3: The

scanning electron micrograph of 15-3-7 and 98-3-3.
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222 HFHERSKREMEBERTGE

EARIHBERIWI A TR v N2 3 B, MATTRTIR
WP BT 12 MR E e LR B R R AN A
IfE— B R G [ AR B 3R 0 B RREAE K MBS A
15", 98", 164°FEfh I 6 KR A 164-2-1 AT ZERI 4T
B3k A O S K AR, e e AT A
fReF e R MRE S, Hip 98-3-2, 98-3-3, 98-2-7,
15-3-5, 15-3-7 HtkI B 157, o8, it
HEDN 15770 98" fRiAE b A7 7E Bl R A O VR 7R IXUKG
3 WwitE4e

F T A7 7 A8 R A7 R85 DA B AT fRT A B 11
FEARBC I 0 5 IR FREE S W A KA, ok
AT ARG B AR SE T BE AT X KA
faT R AR A = AR TR . H AT S& AT T i 1)

®3 MEREBRPHMEERRIFUEREE

I FT % 35 20 1 M B O E ST A R, R
A7 A7 152 1 30 1] 30 2 T ) R 2 e R D AH DG i
i . AWFFE R PCR-DGGE J7 v R A% 75 1 AN )
Py TR AW P B B R R 25 A HEA T 40, 46

KB, AS[RIAT (AT it v 8 2 TR P R 4 A A —
EZES, Hrh 98" RN 1207RE i o e 1 ik 2k T
JE R R T 164" S A I 21 A ik & R AL
F2 L 5K AT RE R AT AT AS B AR R A 25 R g R
(R o A TR ¥ M0 TR PP RS R v 0 TS e T s st/
il % J& (Promicromonospora) . £F 4k 1% #i )&
(Cellulosimicrobium) .  Zf EK 1 J& (Blastococcus) il 4
% W )& (Sreptomyces) ,  HoH 5N B A TE R
(Promicromonospora) 7t A4 Fl TR AT R 19 £ 55 1
KCK) AR I . DRI, TN

Table3 Themorphological characteristics and identification of actinobacteria isolated from soak solution of bamboo slips

TESFHIE IK e EAR
S Morphological characteristics ~ Hydrolysis spot diameter (d, mm) 3[R F o i AU 41 (/8) AHABLE
srianNo. Hifs 1% mE it NIIRAL *ﬁ%ﬁf@ﬁ% Closest relative sequencein GenBank ~ Similarity
Colour Edge Height Shape Oncongored  On sodium (Genus) (%)
medium lignosulfonate
101 M s I _ - (Sprgpltgélnéygfge)ﬁ exfoliates ATCC 19631 100.00
12123 [ rHx T I = g;plt&néygse)s exfoliates ATCC 19631 100.00
1504 WA AF BEE W B ngolt&”;gﬁ olivaceus ATCC 19794 140,00
1535 H  AF B 10.15:047 - ?;giowg;gsozl)tm oicus  ATCC 98.41
1518 M * ¥ 5 B (SAr;plt&rréygse)ﬂs exfoliates ATCC 19631 100.00
1537 A ¥ F 20.75:0.35 - ?;2;0?35?26 6;'56)“’0‘” rens  ATCC 9993
421 1 F Wl 1458:0.22 ggggggg‘ diastaticus DSV 40934 o9 o
9833 M F Mk W 128302 ag‘c’lt&”ggg CRIEESMCSIEE  qrhaq
%827 M1 ¥ F B 17.11:082 - fé??tgc’?géiz 49?; paticus  ATCC g 43
831 M AF T [ - E?egf&'yfgzgsoasj)thi oficus  ATCC gg
%832 M1 F R 13.40+0.93 - fgg‘s"z"['};;iggg?"m lis ATCC 4550
24 # K ¥ 2l - E;gg;c&’ggggfora ctrea ATCC 10000

e - JERICR.
Note: —: Not detected.
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L7 J& (Promicromonospora))” vz 434 F 3 . AKik
DLKAErh, ABALEBERE i ip ARG S i F R A
AT AT R PR P e R, RV kS
5B FATTRTZR1H, R SCAEAT RTR i ER RE Rl Ao
W], SR, W TFAE RS FKCK) s, AT
T IS T e A AT RE A IR AT 87 1 25 B 0K
WA, SR B RS R T ez L Ab
RIACE R M, IAh, —LenFoeid & I/ sfd
T4 J& (Promicromonospora) A 77 e 27 4 il . JLT
SRR SRR e 1, ARG AT e AT AT
H 2 2 2R FOR B 2R R, XA KA ] I DA
PR R

H AR FH AT 5555 5 15 i 7 8 S B LS A A 4
BEELLTD, HIARBIF TSR S J R B J St &
[ 5 o e A7y (87 18 Y P TR TR RS54 o SR
DGGE J i M AT ] 45 6L HhoAs: H A s 4 T 3
£ 10478, HAJE/ N B (Promicromonospora) .
2 4 1% B )& (Cellulosimicrobium) . %f R # )&
(Blastococcus) Flfik 45 1 J& (Sreptomyces) by 3= 217X
LWERME; MR EMNRGHEEEE
(Streptomyces) A1 )5/ FL 70 14 & (Promi cromonospor a)
2 PR, B T 1767 RE S, 5555 R (Sreptomyces)
BT HE AT ] 12 0 o B AR AT, T /N A R
(Promicromonospora){{7E 98"+ il gk & . SR,
38 L SR AN B A R RN 2 i AT R P
FEESAT, 2 FOTE A T MR R 25 77
TEW B 225, XA EG T, gt
e 58 )7 M e L w45 R Wos
PCR-DGGE Jy 1 .42 IAFE i H AR A% 1) 48 B B s 45
W5 ML GG FREARFIGNAE —E 2R B
2 DOVIE B e gL e R MR B 5L P SLIR B 1 2
PRI & B, DGGE 455 H e e 45 76 AT B 97 45
KPR ML, R T-BoA R il R 2
W 2E SRR 2P0 esh, Ay BRIk
TR 9 3 B RO A R g s 2 L AR T B SRk o
R [R— S R B o g 1 9, HOE SRSy
{LREE BB R W AR K TR, XWARA TR

RIS ERERAE . PARR AT — Y E
BRI L, ZEA T R AR % (5 B
He B A Ak A % AT B S U K (5 57T R VR 1
o, BT A AT R AR TS B A3 B B R
IS TG TAEHES #E— 2D TR AW G G F )
LSTS TSN

— TR B E EAARAT R | PR L K
TR, (AFER TR R IR R K A R A A2
HAFES TR VER T, SR LA T AR
VMR, SRR TR BH AR S AR ST R AT
2 =M (R 2 Bl AT AR R e A K el
TR Py o R, AnSRA T et i P A e A
AR T 2 2 RN o 2 AR A s 2 7 T M AP TR 7 2
SARAE . ARSI AR R, UN 2, 157, 98",
1217, 164" LSS 12 MR BaiE IRtk 4
R 12 PRI R B AT R TT, (HR
T2 BRI R, FFARRIA AT B R I ik
A AT R BV 1 B 5 T AT 21 4 R IR RE 1Y
6 MR H L Ey B H 157, 98NRIM, Billix 24>
VTR A AR R B A VT B . (SRR,
1%, 15%, 98", 120°FE kP S B AR TR 1-0-1,
121-2-3, 15-1-8, 98-3-3 5 SQreptomyces exfoliates
ATCC 19631 (AB184868)FH LI 100%, I HAT
PRRE 98-3-3 Fanilll T4 L PEMRAE ST, X AT RE S 1T1A]
A B R RE AT — B IR R REF R 25 3
R R R AL & AR A, ST i )
HIERE A 251

FHTCRAEAT 87 1) 25 85 F /K AT BB Y A 35 Tl
Y, Wk, TR I e A, TG
W EB PR, LA SR X K AT AT
(ISENR o AHIFSE T UOGAT TR 12 YL P TS 2 T R
SER S R T TR, BERRIINT R AU
WAV, M HAATERIRT R AT RE. I T
RAARTH T AT R H R R G FH T, 76
A Jei 08 T AE v N MR A S 8 77 45 R B o A5 2R
Mo REFR, RAIAIE I/ B R RS T 2 liks
TR TR, TRl A SHARAEAT TR SR
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