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Bacterial phylogenetic diversity of a cold spring sediment of Shawan, Xinjiang

ZENG Jun"?, YANG Hongmei', XU Jianhua'? , WU Jiangchao'” , ZHANG Tao', SUN Jian', LOU Kai"*
1 Institute of Microbiology, Xinjiang Academy of Agriculture Science, Urumgi 830091, China

2 College of Life Science and Technology of Xinjiang University, Urumqi 830046, China

3 College of Food Science of Xinjiang Agriculture University, Urumgi 830001, China

Abstract: The bacterial composition and diversity in Xinjiang Shawan cold spring sediment were investigated by direct
extracting environmental total DNA and constructing clone libraries of the 16S rRNA gene amplified with bacteria-specific
primers. 241 bacterial clones were screened, which could be grouped into 86 Operational Taxonomic Units (OTUs) , based
on restriction fragment length polymorphism ( RFLP) analysis. These were divided into 11 phyla ( Actinobacteria
Acidobacteria, Bacteroidetes, Chlorobi, Cyanobacteria, Firmicutes, Gemmatimonadetes, Nitrospirae, Proteobacteria,
Planctomycetes and Verrucomicrobia) by phylogenetic analysis. Of these, Acidobacteria and Proteobacteria were the most
dominant, representing 48% and 25% of the total bacteria clone library, respectively. More than 1/3 of the total OTUs
showed less than 95% of sequence identity with sequences deposited in GenBank database. In addition, nearly 20% of
clones were related to nitrogen-fixing and nitrite-oxidizing bacteria. These results suggested that bacteria in the spring

sediment were highly diverse in species richness and maybe existence of large number of unknown groups.
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K RER LR W WTIEF B Mm% o RSN RENTE P EEREEENEMMEA™
BIRNT T 7K R A Y AR RS T RE RIS K 2 R A8 B AR Y% b 7K A 4 43 1A 52 e 55 T 3
FTHEN B R 500 T KRR R B R Y R 2 SR Y b 5 Th BE SRR T 8
MBARED

REH T K RRES B REEAH TR JKIE/NT 20C sk ok . BN 3E L%
SRIRIK TURR W) PO TR BE RS 80 W A AR MR DL S D BB AT T ISR, 45 SRR BB AL /Ry 222 RBIR A BT X 4
B RIERE RS R R EE B X TS B v AT R SR, LA BB VE 4R 32K S
AL MR TR AR . BT R WA TSR IARE . BB RIBE &
SEARFETE 5.5—7. 5C URKHUR Y RS BRALE, BB T KA D R AR . ABFIE AV SR UTE
Y WSS &R, R A S B SR 0 L rp O 4 R P 4540 B AEMEEAT T 204, % RAE S RE MR ABI R E
At
1 #RF7 %
1.1 FEmRE R IRACHE R i

BV IRALT AR 4 85°22'35", 4645 43°5030", 14K 1500m, SR /KVERGE B, K255 R %E (pH 5.0), F
FIHBT Na' 1 Ca*, BIBFy SO AIHCO o 2008 4E 9 [ 19 HAEV B SRRV SR K MR (%
JZ 10em) , #EAHEATCHE SOmL BL.OE H ,4h ZNT 4CRIFIE RISEK %, —AR RS B TS S DNA
HISREL, HARFR T - T0C UK BARAE . 4% FRAE R /K 2853 70 b v ( GBS084—85 ) Xof b i v8 SR K (R 4k
B4Y:CO5™ A HCO, SR FIBR BRI & H5 MR ;905 R A AL e I 5E s Ca® , Mg’ SRFH EDTA A&
PsE ;KT , Na* SR AAMEBEETHIE , BAECR AP E RENE .
1.2 FEEHIAES

1R FETEER 2 AR50 & ; pMD18-T vector ( TaKaRa, K% ) ; Hae I11 PR |44 N VI ( TaKaRa, Ki% ) ; PCR
A& (4T, BiE) ;PCR 3§73 {X (Eppendoff) ; B ifi #f ( Bio-Rad) ; B #5164 ( Bio-Rad ) ; BEME MR I ( Bio-
Rad) ; 3K {X ( Bio-Rad) %,
1.3 FF85E DNA $RBUR itk

FRH5 . DNA $RECS B SCHk' ™ 15738 9 5 B ARTR VDV Y AR S e RS ke 3h . BRI - B 10g Y
WRPHE G I 13. 5mL 328028 #p¥ (100mmol/L Tris-Hel (pH 8.0) , 100mmol/L EDTA (pH 8.0) ,1.5mol/L
Nacl, 1% CTAB, 100mmol/L Na, PO, (pH 8.0)) 1 10uL Z£ H ¥ K (100mg/L) 37°C B 30min; Z J5 A
1. 5mL 20% SDS {8%],65°C 7K 2h, #5[E]4F 20min 185] 1 1K ; AR HihidE 3 )5 F 5000r/min .0 10min,
WA BYE, IASHABURE: & b5 5B (25:24:1) 10000r/min B5.0> 10min W5 b3, R IHAE 2 Ik B
TBWMA 0. 6 AT 7P EE 4°C T UTVE , 12000r/min BS.LWEETIVE , 75% LBV 2—3 IR, T, &5
fift TG & TE Sl SR 0. 8% MG s B HRWEEEE Fo vk 2 AL [T S DNA, DL R BRI P IR 7E R A R 55
R JFt IG5 PCR g+
1.4 PCR ¥ 34407 16S rRNA LR K 57 b SCPE#G 1

JHAAT 165 tRNA BB 38 i 514" 27F A1 1492R 34T PCR 44, PCR SR 4% 1 K b 484 A 5 2 B 3C
Wk BT . PCR PRYIESEAL)E 15 pMD18-T Bk, e M A% fLA E. coli DH Sa . DR FHBER
(100pg/mL) HrHEFAHE H BERE T P R LT o
1.5 R BKE L2851 (restriction fragment length polymorphism, RFLP) 43%#4

PRECSH M TR TR T 28 F 51 9 M13-47 F1 M13-48 45 A B Bol AT B W PCR 73, 301k 2 Je 544
SRS k. FARRHIYE I EE Hae 10 37°Cid 0B8] PCR 724, B§Y) PCR F=H AT 2. 5% KIS B
R VKRN . BT ) RFLP 457 28RN I i 7e b1 PCR F=453% 1A TIF .
1.6 i BE SO w o

| F EstimateS 8.0 4%{4 (http://viceroy. eeb. uconn. edu/estimateS ) #H17#H E o, sHAARX C=1 -
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nNIHEXEERR C,N RRTECEES &, n RLETCRESCE P AU B 1 K # OTU (operational
taxonomic unit) A&,
1.7 RERE T EERIFINRS

% ] CHECK_CHIMERA (http://wdcm. nig. ac. jp/RDP/ cgis/chimera) Xl /5 ir 15 4 1 16S rRNA A
FPEN#EAT G T 7 5N AL A F B BR , Z J5 7E GenBank Fh#EAT Lo X, A B H AR L BE 8 & M AH O 5 571, kAT
CLUSTAL X ZE LbX}, ] MEGA 4.0 H144% 1% (neighbor-joining method) #ATRI TR G & B W HIM
7" F]F RDP 8.1 (Ribosomal Database Project release 8. 1), (http://rdp. cme. msu. edu/classifier/
classifier. jsp) FATIHIE, FriG4E 16S rRNA JEH P32 4258 GenBank $HE E , 7 51 % %5 2 : GQ302523
% GQ3025%,
2 R
2.1 PV RKIRILMERR AT

VB SRR BT ER I E SRR W, DI K SRR , B fb B /NT 3 B Tk, 240
HBAPHE T S0, M Na™ (% 1),

®1 DELREKELER

Table 1 Physicochemical parameters of the waters from Shawan cold spring

R WALTN FEMYE Sample concentration /(g/L)
Temperature H o i ; i i
p p /(g/L) FE B EF Main anions FEPHESF Main cations
/¢ co%- HCO; cl- s02- Ca?* Mg? * K* Na*
5.5—17.5 5.0 4.490 0.0071  0.1290  0.0226  0.2897  0.1148 ND ND 1.6632
ND: A0 2|
2.2 WHEESTER o 100F
WA BE ML RSO # R € =93% MTLIB M, X 5 sof- HHHHH
PEIRARISFEILAN, 1124 o e T4 > 180 A5, I 5 ool HHH
THE(E 1) . RABRBEE TR TR, A S w0 {{H
WS, BRI IR RN, BT 241 STopE § 20 b { { {
FEIRAWE T IR 4k SR B RE N S L

e 0 40 80 120 160 200 240

2.3 QIH% 16S rRNA %lﬂﬁl‘%)’(ﬁ?*@ﬁ&%%?’i H T %L Number of clones
o

RIS L 630 MIBESERE T Baplgy ) PERERVRARERIERARAS

_ ig. refaction curves for Shawan cold spring sediment-

> ANTHA M4 j FELF
%T 2417 ISH &ﬁﬁé%ﬂ:ﬂ‘ Hae 111 mﬁ]ﬁi’ﬁfﬁj 86 derived bacteria clone library. Error bars represent 95%
I~ OTUs,

confidence intervals

RER B Hrss R B 40w SCE 86 4~ OTUs 152k (@) OTUs ( Operational Taxonomic Units)
18 MR, 11 AT, B EBRHAF ] (Acidobacteria) (i
AT TORE SO 48% ) ,ZETE B 1] (Proteobacteria) (25% ) , Wi ZHTE ] ( Cyanobacteria) (6% ) , AEALIRHEE ]
(Nitrospirae) (5% ), ¥ % B '] ( Planctomycetes ) (3% ), 2% B "] ( Actinobacteria) (2% ), Yk & [
( Verrucomicrobia) (2% ) ,JEBEES ] ( Firmicutes) (1% ) ,#4F 5[] ( Bacteroidetes) ( <1% ) ,%¢ 5[] ( Chlorobi )
(<1% ), ZFH M ] ( Gemmatimonadetes) ( <1% ) ,Candidate division OD1 ( <1% ), Ah4 4~ OTUs (4% )
T RDP classifier JH2EE0R RGE K B /3 EETEIHR B C MR (B 2) . @i 173 B OTUs ¥
55 GenBank H'EL 47 16S rRNA FEH FFIAHLIE/INF 95% (F£2),

BRATHIT] (Acidobacteria) S4B ORI H B RE, (.45 31 /> OTUs, #E AL 73 340 3 K433, RDP 5.
NEAT BB 8 ISREEFRERE (Gp3,Gp4, Gp5,6pb, Gp7,Gpl7,6p22 LUK Unknown) . HHr Gpd,Gp6 il Gp7
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100 Uncﬁ ?g% ferromanganous bacterium (AF293010) 5%
Nl R 56%%%
% i 154 @o?%j?%geﬁ bacterium (EU979037) <1% _| Bacteroidetes
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72 .—sw-x o
w_“gg &?{?ﬁﬁ" é 94344) 2% | UnknoWl‘l. 4
sw-x gig zxé 3 0% 6(:3mwrobm bacterium (AY211073) 2% Verrucomicrobia

T00— Uncultur swx'f &5 frons«m) 1

EF580943) o
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Uncultured cy bactenum (F)516 F 51 952 .
ls}x'lf_\;( fmm( 1516952) 6% | Cyanobacteria

g enum DQ917803

EF580945)

U"°"'“"3vd-x 557 é 413" 1% | Unknown
100 100 sc enum (EU134957

Uncultured soil bacteri N
0.02 100" 00" B Al § et bacteriom (Faas2152) <170 | ODI1

B2 Neighbor-joining ;2 # BT RITRWAE 16S rRNA ERREXERER BH
Fig.2 Neighbor-joining phylogenetic tree based on bacterial 16S rRNA gene clone library from Xinjiang Shawan cold spring sediment,
numbers on the nodes are the bootstrap values ( percentages) based on 1,000 replicates and values of above 50 % were presented
Acidobacteria BAT 1 '] ; a-Proteobacteria o-28JE 1 4¥; B-Proteobacteria B-Z5TE B 49; y-Proteobacteria y-A8J& 1 X ; 5-Proteobacteria 8-28 T 1
#4; Cyanobacteria 15 4l 5 |]; Nitrospirae Aj{L 2 i€ 1 |]; Planctomycetes Y225 | J; Actinobacteria £ % J; Verrucomicrobia PEH B ]
Firmicutes JEBEFE ] ; Bacteroidetes $U{#F 5[] ; Chlorobi 4[] ; Gemmatimonadetes ZEBLJfIFE []; OD1 Candidate division OD1; Unknown R
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TERRAF TP S E . Gp4 A% 7 > OTUs 55 Unknown ZEHEH BIEH 2 R 32, I BB TIRAF B ] b ML 84
i) Z IR . Gp6 fudE 8 4~ OTUs 5 Gp3,GpS Fil Gpl7 LIRS FAOEHIB— AKX, &40 L2 IH
FRAZETE 77% — 83% , Horp Gpl7 AHPIF 35K B T Pearl River ] O YLERY) b, I HL AN TE 21 2 3 B /0 A6
(FJ517007) , Gp7 £33 6 4~ OTUs 5 Gp22 #ALBE B B BLEE 3 MR HE Bk 2 DRI HELEE R
B, T ST 4 3, HBAR R B3k A FE A T 2 R+ 2

ILTE '] ( Proteobacteria ) Ay 4 B 3C P2 5% — R AL # el #%, .48 21 4~ OTUs, 3B T 4 M TEH: o-
Proteobacteria (8% ) , B-Proteobacteria (7% ) , y-Proteobacteria (4% ) , 3-Proteobacteria (6% ) , o-"% % B 44 (-
Proteobacteria) £ $& 9 > OTUs, & #B T 25 F 4R % B H ( Rhizobiales ) , H # 75 & T sw-xj62 ( GQ302526) 5
Pedomicrobium manganicum ( X97691 ) E. 4 98% ) #H {2l . sw-xj95 ( GQ30252) 5 Methylocystis sp.
(DO852351) ELA5 92% HIMIIEE . sw-xil11 (GQ302531) 5 Azospirillum sp. (AY118222) ELA5 86% HyMIBUE .
clone sw-xj175 (GQ302532) 5 Bradyrhizobium elkanii ( AB110484) E. & 90% WAE{LI1H: , 3 H 5 H A OTUs gEfk
BB L, B-ZERI 4 (B-Proteobacteria) f13% 6 4~ OTUs,RDP 2K FLI I E#} (Rhodocyclaceae) Fl W AE{k
HfiE R} ( Nitrosomonadaceae ) , 7 [ T sw-xj209 ( GQ302537) 2 57 ¥4 i, — 43 % 5 4l 1% 35 B Rubrivivax
gelatinosus ( AB250625) B4 98% WIARIE: . Ab,4 DB T (sw-xj69, sw-xj248, sw-xj275, sw-xj169) '"Z&
BRI 30F BB TR IRER . v ZRENEHE 3 4 OTUs,sw-xj119 (GQ302551)
F sw-xj501 (GQ302553) & i—"1~1 3%, 543 R BN Pseudomonas moorei (FM955889) 435Il B4 83% Fii
99% AR I , sw-xj121 J 37 52645332, RDP IHJE T v-ZEBU 4N (y-Proteobacteria) AR FRIEHE, BAARHE A
o 8-ZBRITHYY (3-Proteobacteria) f 4% 3 A~ OTUs, #E4L 33 4320 3 32, 2 &P IH/E TR BRE H (Myxococcales)
BABHEARTE. sw-xj259 (GQ302548 ) 431 ] . , &4 X B AU EEAIR T 85% o

WEANEA ] ( Cyanobacteria) 2y 55 = KK HE, 45 5 4> OTUs, B8 R KA —i&2, 2% HJE T Chloroplast £}
Bacillariophyta J&3F H4E K28 OTUs 543557 B B A LM, TalET swxj3 (GQ302541) 5 Amphiprora
paludosa (FJ002240) B 98. 5% #H{iME, sw-xj93 (GQ302532) 5 Phaeodactylum tricornutum ( EF067920) B
97% #8 0L 1, sw-xj112 ( GQ302534) 5 Synedra fragilaroides ( ¥J002234) E.7F 97% W) AH 1. sw-xj229
((GQ302544) 5 Navicula phyllepta (FJ002222) B 98% WAL, TEkET swxj279 (GQ302545) 5 ik 4
A~ OTUs HEALBR B it Bl BB R — 32, ol AR 2635 3R 8 8 Bacillaria paxillifer (FJ002232) 3F B H
90% HIFRMLIE

T ALIRTERR ] ( Nitrospirae) 58 PUKZEHE , AHE 3 > OTUs, £FRIAE TR LIR HE B & ( Nitrospira) . HoH
TEkE T swxjll (GQ302556) Fil sw-xj171 ( GQ302557 ) 5 Green Bay VT FH#) H M) A& 15 3£ B uncultured
ferromanganous micronodule bacterium ( AF293010) 435 B 99% F1 95% HIAHIE (K& F,NCBI) , I Hb5
Al SR Nitrospira sp. (Y14644) B 96% F1 92% HIAEIE: o

& W] (Planctomycetes) 3% 3 4~ OTUs, #7330 3 3¢, sw-xj105 ( GQ302559 ) 4k FE B fe i -4t 7.
A3, swxj213 (GQ302560) Il sw-xj224 (GQ302561 ) HE{L IR B %55k, 40 V3 )8 T 1% & H £ ( Planctomycetace-
ae) ,Gemmata J& ,/NETE & ( Pirellula) F17% %5 B ( Planctomyces ) J& , {H 35 %A AL 285 35 B o R I 1]
(Actinobacteria ) 1 #& B > OTUs, sw-xj18 ( GQ302554 ) LI K sw-xj83 ( GQ302523) /& F 4L Bk & Bt
( Rubrobacteraceae ) FIZEE 4¥ ( Actinobacteria) ., WEi B[] ( Verrucomicrobia) fFEH - OTUs, 43 J& T Verru-
comicrobiales H Xiphinebacteriaceae F| £ Subdivision 3, JEEEFE ] (Firmicutes) R A sw-xj149 (GQ302550) —~
OTUs, H. 54i3% 35 B Bacillus subtilis (EU670049 ) #H{IME K] 99% . $AFF ] ( Bacteroidetes) 5 sw-xj136
(GQ302533) —4~ OTUs, HJ& T Crenotrichaceae F} Terrimonas J&, MM, SLER ZIE 445 ] ( Chlorobi ) F1Zf
HHf e ] ( Gemmatimonadetes ) HEATTHT & LU B/ , £ FRER 5 ARSI o0 BA R AR, BIRIHEAR
3 g

HHERAA R R Tk g SRR BTSSR A L Ve SR ITTB BT (Acidobacteria)
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F2 FHEDTARNRYHAR 16S rRNA FHILLITHER
Table 2 BLAST matches of bacteria 16S rRNA sequences identified in the Shawan cold spring of Xinjiang

Eg i MRS BoAHRIE R & GenBank %[5 AR
Taxonomic group Accession No. Closest relative and GenBank Accession No. Identity/ %
AT 1] Acidobacteria GQ302568 Uncultured Acidobacteriales bacterium g73-IR-91 (EU979109) 84
GQ302588 Uncultured Acidobacterium sp. Dolo-26 ( AB257649) 89
GQ302571 Uncultured Acidobacteriales bacterium g48-1-143 (EU979104) 89
GQ302590 Uncultured Acidobacteriales bacterium g71-M-52 (EU979112) 90
GQ302589 Uncultured Acidobacteriales bacterium Plot4-2C09 ( EU449660 ) 91
GQ302587 Uncultured Acidobacteriales bacterium g48-MR-165 ( EU979105) 92
a-AETE 4 GQ302531 Azospirillum sp. (AY118222) 86
a- Proteobacteria GQ302532 Bradyrhizobium elkanii ( AB110484) 90
GQ30252 Methylocystis sp. (DQ852351) 92
GQ302530 Endosymbiont of Acanthamoeba sp. UWC36 ( AF069962 ) 92
GQ302584 Uncultured alpha proteobacterium clone i6 ( DQ453806 ) 93
B- BB B 49 GQ302539 Bradyrhizobium elkanii (AB110484) 87
8- Proteobacteria GQ302538 Uncultured beta proteobacterium clone g62 ( EU979071) 93
GQ302534 Uncultured Nitrosomonadaceae Elev_16S_1398 ( EF020008 ) 95
v-ZETE W X - Proteobacteria GQ302551 Uncultured proteobacterium clone DS131 (DQ234214) 89
3-AFTEBI 4N - Proteobacteria GQ302547 Uncultured delta proteobacterium ADK-BTe02-06 ( EF520534) 91
GQ302548 Uncultured soil bacterium clone 1_C11 (EU589261) 91
WEYNEE] Cyanobacteria GQ302545 Bacillaria paxillifer (FJ002232) 90
THALIRTER ] Nitrospirae GQ302557 Nitrospira sp. (Y14644) 92
V78] Planctomycetes GQ302560 Uncultured Planctomycetales bacterium clone EC118 ( DQ889893) 89
TR ] Actinobacteria GQ302554 Uncultured Rubrobacteraceae bacterium clone Elev 1332 ( EF019953) 920
PEIEE ] Verrucomicrobia GQ302562 Uncultured Verrucomicrobia bacterium clone B6H ( FJ205241) 86
GQ302563 Uncultured Verrucomicrobia bacterium Amb16S-1093 ( EF018467) 95
JEREEE ] Firmicutes GQ302546 Uncultured Firmicutes bacterium GASP-MA2W2-E10 ( EF663241) 95
UFF ] Bacteroidetes GQ302533 Uncultured Bacteroidetes bacterium clone g32 (EU979041) 95
4117 Chlorobi GQ302540 Uncultured Chlorobi bacterium clone Cart-N2 ( AY118151) 91
ZEHMIEET] Gemmatimonadetes GQ302555 Uncultured Gemmatimonadetes bacterium clone AMKC8 ( AY913247) 88
Candidate division 1 OD1 GQ302617 Uncultured candidate division OP11 bacterium clone BB35 83
A Unknown GQ302611 (AM167972) 91
GQ302616 Uncultured candidate division OD1 bacterium Pav-OD12 (F¥J482182) 92

d P (48% ) , T WA AR SELS07 LLIME TRV SR K ) RIS AR st o0 £k 8 SRUTRR A T AR B A S
AT RER VDBV SR ONERIERREE (R 1) o A SCRIT AT 140 B S HE R 7 . 16S rRNA ZEHFF1 5 GenBank 1)
SRR FEARE AR PP FUAR IR ELBRIR, o T X — 28 A3z AR LS4 , REAEM F AR IR L i BREE A L
PREFAENHE T 32 8. R BLHERBRAT 3 1T+ v REAF R KR 1 B IRt

AEFLHT] ((Proteobacteria ) JE YD ¥ EYTRYY o (958 — R HRHATRE, SRatre =1 MR 511 B 5T
AL SRR B PR A B RRERIE IR o R e AR S  BARARTE T T A A
WA (-, B-,y-,8-) , SREPEBR , (BRI EN 557 (b9 s mi R B AU AR S A9 6 3, X T B S Ui R
H,S X,

AWTEH ) oA TE H A 25 ve ke T #RIHJE TAVR E H (Rhizobiales ) , [H HLHERIX — 2 AT AE 5K IBISE
BIRES P RN R A K, BT E R RS AR A 7E , BT DU EC AT BB 2 IR IR 3R 55 o Rt 4
IR . BB B AN B /INER B TAL R A (Rhodocyclaceae) S, K 22 55 s e #5925 T TL Al AL 26
BBt TSIV o B B R R R R R AR B B, A SN B b R i SR T RE R IR
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ZAR RS HA R R S E AR ST B AN HER o AR S B K, (HS0E T i ke T
B TSI RRERE H (Myxococcales) .

BEAh, B R UURYHi8 77 A KR (HEASCER 10% ) FTH A RR 8 A9 40 3 IS I A L SR e 1 1)
(Nitrospirae ) H* K AH L UR i€ B ( Nitrospira) , T & [ ] (Planctomycetes ) H1 V. fiff R Eh R R RAC T, LA K eI BT
[T (Verrucomicrobia) H AR A AMIHE . T RLLRBE A4 TRV B 1 I B RAEDY
SBRAGFARIR A EZESSRE , PR THE AT B 1] e o [ L1 P AL 1] o R R R ST R Y T BB R L R R
WE PRI FERA I B TR B FERM AR REE R A EEEM . X-4RAURAVER
RPRGEERAAYE (F1) o BIMBIBUER FKH COT™ & EHEDT HCO; X —Hf A, bz A58 sl
REARA7AE AT FI I TCHLARAE  RE TR O 287

BALYIN FREBA R AMEWRAREREA  RERNE AR I AR ZE " . Yl
YRR EE A & B, IF ELE 5% B TORE 15 2 IR R A RO DU, DRI AT A 9E 40 AR A T RE
MR IRPEENPREEZ—

ERERERNREREE T W Cp7 JHERRAT &1 BB B, M Sr I8 R — 32, 045 2SR e i (B0
ISR A VARG 4 BT LA Gp7 AT BER BEIE B T V15w AR IR PR B (R 5

U R UTBW) A 7R AR 2R I, AR AT BB RS LR IR A S R G W A 3R R A e R e
PR EZRNR EARREIRI AR SE & I R BRI A Y R, B AT B4 & 3T I 8 Jr 42
ARG B T5 1 B A T L SE TR R /K AR S R G W B T B
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