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B OE. [84)] 2BEAEGANUBHRKEFELERAE, ERLFBAR IR OHF €2
B . dF LR AR FREATRR R, BiFS R T HAL, AT 3 hxt b AR %
BINIR, ABSAMERIBROFAIEREE SR, EXEHFTREA AT ZARRY
g%, FRT bIsK K E s sedt A7 A7 . [ %1 #1 8 PCR-targeting i+ &) 5 A B 4% o+ 49 35
B #AT A B #0453 R B, LC-MS 420 B TARK BER A 7= M A # % 35 B B 4 R 5 7ok A%
BHEN A, [ERYA#H T ZARE F AR K04 blsD-bIsM 3t 10 MR ; 7 blsk #9 K F
ERRERFLANE LT AZIEREAFZDBS) Y E4HERAFHRE. [4#£] blsD-bIsM iX
10 AR Rt AR E Z AR, M bIsK 69 R EAR = AR R L RIEN, BIsK &FE i wimik
A F 2] DBS 6945 REATAME B-B A L, AR N-ZRBAE T X458 ¥ £ (LDBS); BS
% W RIERA M4, —4cA&d DBS AT HEAAE R BS; 5 —4-2d DBS 444U LDBS 4
# & LDBS ¥ fAbAa K& £ &, BS.

XKi#iF: AMGBHA L, AFEK, PCR-targeting, = FEARXBRAZE, Ao RiER

Determination of the boundary of blasticidin S biosynthetic
gene cluster
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Abstract: [Objective] Blasticidin S (BS) is a hexose-containing peptidyl-nucleoside antibiotic
widely used as fungicidal in agriculture and as an effective selection reagent in eukaryotic cells.
Genetic manipulation in the native producer of BS was never successful, which hinder the studies of
BS biosynthesis. We recently engrafted the BS biosynthetic gene cluster into the chromosome of
Streptomyces lividans and achieved heterologous production of BS. In this study, we tried to localize
the boundary of BS gene cluster to identify the essential genes, providing functional insights into its
remaining unknown biosynthetic steps. [Methods] PCR-targeting was used to carry out gene
replacements in S. lividans-derived BS producer. The mutants were fermented and assayed by
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LC-MS for their capability of producing BS. [Results] We defined the boundary of the essential BS
biosynthetic gene cluster that contains ten genes blsD to blsM. Disruption of blsK leads to the
accumulation of demethylblasticidin S (DBS) and BS. [Conclusion] Ten genes blsD to blsM are
sufficient for BS biosynthesis. BIsK was responsible for adding leucine to the f-amino group of
arginine-derived side chain of DBS to form leucyldemthylblasticidin S (LDBS), There are two
biosynthetic pathway for BS: DBS is directly methylated to BS; the alternative is that DBS is first
converted to LDBS that is then methylated and finally hydrolyzed into BS.

Keywords: Blasticidin S, Gene cluster, PCR-targeting, Demthylblasticidin S, Biosynthetic pathway

AAEIE 2R (BS) S — A L g B A b Ak
o 1958 4, W HAREREFHRADVRK LR
o A oM S % b, M Streptomyces
griseochromogenes &R 343 g5t hFE
XIISE AT, DRI AE Al b KA T B 6 A
S . AR, BB AR Y I AR I
Pl Sk b 22 4t T CAZ AN AT 5 SR R IR T
FAEWE BRENBIF AT 1968 4ED), 1998 4F 5
g e be™, T AR E KRR MAER S.
griseochromogenes st &4/ E IR E, HAEY & K
WFoE i JE 2212 . 2003 4 Cone M. C.%PU s,
griseochromogenes J4 4/ DNA FZ4 A B
A 55 T Streptomyces lividans H, 3 & %t
BS A& MO R RS T S IR Rk, (R B,
253 T =8 F BS rpiE =4, W LBS
MBI RE . MfTxF BS JEEBEAIF iR, &
B BS FEHFEALE orf 1-9 Fl blsS-bIsN = [A] 3L 28
ANEER, T H R bIsS-bIsN 5 BS 4914 i
2% . Grochowski L. L.ZEI%t BlsM #E47 T A4k
RewtoE , & BLE 53 K i i mE N B T IR
(CMP), & BS AR HLE Y MEmENE . FHR5
X} BISE #E4T TRINRAE, TEEZ—1 SAM K
AL AL, ST L CGA (i e I o 2 B
MERR) C5 for ERIRR I ; feils, SRR %
WL 4 RIS, K AT R 2R A G R R 7
I S. lividans 1326 FyYL ik 1, 35117774
ARG Z IRk S. lividans WI20), By szt
T BS EHFEMSFIRRIL . RERETIZ ST IRRE
R Hh 3 3 R P B DY 4 S SR E ] BISF AT fE S
BS A Y& B R A — AR SR 4, s

UERA BIsL Al BEJ2 N LRI, 1157 BS AW A
WA R . REZ B DR C RS,
B BS AW& BGER TR 248 ROV LR
I

ABFFE A TIE A FDIE o 2= 19 TR bR WI2
L 3978 T blsA. blsB. blsC I bIsN K[,
B T e S AT T R A A U SCHE , IF Xt
bIsK LK (T REMEAT T 010 5% .

1 RS 5%

1.1 ##

111 BEFRAIRAL: A< S0 i G R AR Bk DL 26 1
R 2,

1.1.2 BEFMKF . R G EEE X S (PCR)FIr AT
. BRI  DIEEIA T TaKaRa 28 Al 5 ok 2GR
Mg B EORG W T Qiagen A H] o

1.1.3 #E5FE: LB (Luria-Bertani)}i5323(g/L): i
A 10, BEEHMIEY) 5,NaCl 5, #4551, pH 7.0,
LA }i575k(g/L): 76 LB M ABUAEH , LAk
H1.5%. TSBY HiFffk(g/L): HEMEF 103, Oxioid fifi
Rk TSB 30, BEEEHEEY) S, pH 7.0, SFM %
FeAkE: EEPH 20 g, A 900 mL [ IK Kt
UE, HEEmE20g, FMEASKIK 1L, pH4.0-6.00 5
eI T 2R i R P AE AR B 7 B 7 T TP ) R R A TR
PR SIER T o A bR A . Fh PR SRI(g/L): B
YRy 30, HuHE 20, BERERIRY) 5, CaCOs 3,
MgSO,7H,0 0.5, (NH4),S04 1, pH 7.0; KWEk:F:
H(g/L): WEYH 40, #AHE 80, CaCo; 10,
MgS0,-7H,0 0.6, K,HPO, 0.4, FeSO47H,0 0.05,
(NH4)2SO4 1, N,N-dimethylacetamide 5 mL, pH 7.0,
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Table 1 Strains and characteristics used in this study
Btk Strains H#4E Characteristics SkEEL H1 4L Source or reference

DH10B F~, recAl, lacZ, AMI5 GIBCO BRL
ET12567/pUZ8002 FAF E. coli MEFHMZ MBS, dam, dem , hsd®, [9]

Cml, Str', Tet', Km"
BW25113 laclq, rrnBT14, AlacZWJ16, hsdR514, AaraBADAH33, [10]

Arha-BADLD78
Wi2 OH BS HERIfE, REIEHR %Kik BS [8]
DAQ! W12 fiAE I RR, blsC i H 4 rh b A5
DAQ2 WI2 fiAE R RE, bISN F [H 4 rh b A5
DAQ3 WI2 R TR, bIsA JEDR Bl i EN T
DAQ4 WI2 fii#E Ekk, blsB 22K 4 Ak BN
DAQS WI2 fiiAE P RE, bIsK Jik 5 4 o 7 EN I

R2 R ABETABRRLR EEAFE

Table 2 Plasmids and characteristics used in this study

Jiki Plasmids

FFME Characteristics

SR B HI A Source or reference

pJTU1780 L) Spe I il Xba I fif7] 7D11 55— B 35 kb (4 B, [8]
Bz A B 5 pITU1289 M5

pDAQ1 JHl PCR-targeting 44 blsC ‘&4 4 aadA F oriT AR5

pDAQ2 Ff PCR-targeting 4% blsN 4 aadA F oriT AHFGT

pDAQ3 Ff PCR-targeting ¥4 blsA E ¢4 aadA il oriT AR5

pDAQ4 FH PCR-targeting 345 blsB E4 4 aadA #l oriT NI

pDAQS JH PCR-targeting ¥ blskK Bty aadA Fl oriT PN

1.1.4 PCR-targeting 3|47 1% it blsA . blsB.blsC.
bIsD .bIsN F1 bIsK (% 3)[#) PCR-targeting 5| Fl1%:
WS, 519G i BigA: A TRRHOR IR 55 A
PR W) 58 1o

12 A&

1.2.1  EF P AHESE A 5 R AR A2
PCR-targeting J7:1'%,

122 ABHFESHSENESER. 0
AP RRT Fo ey A 5 DR o T2 SR, SR A4 TR T A
#| ET12567/pUZ8002 H', 5 Streptomyces lividans
WI2 fil FilF T3 e # o B 100 uL ODgoo fHZY 0.8
BRI, 3 500 r/min Z5.00 5 min, ] LB ¥ 2
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W KRR R 0 WI2 77 TES WE 2 38,
1 000 uL TES H £, 50 °C /KiB# 10 min, R)5
¥ WI2 HFFIR TR TR 7E TSBY ~FAl |, 30 °C
FERSE 12-16 h 5, FPHEWE R TMP (A
REMENEE T, FPPRR TR, 30 °C 4kZiiG s
2-3d, BIRTHkEGES T

123 EFRBRRTHRTGERLRIN: NESEE
SR Bk A FAETCHT SFM AR - hadth, Bk
BB P52 e S S R Bk SFM g
SRR A H RS R R aE 22 B 2K 1 SFM BT
M e oy R R e A RS & A, H 3k B R
B RS TERPUOT R B A, FEAWT AR
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&3 AXWHTA PCR 34
Table 3 PCR primers used in this study

Primers Forward (F) (5'—3") Reverse (R) (5'—3")
blsA-tar CGGTACGGCCCAGGTTCAGCGCAGGAGGCA GGCCAGAGAGCCACTCAATTTGGGGAGCG
GCGACCGTGATTCCGGGGATCCGTCGACC CTGTCGATCATGTAGGCTGGAGCTGCTTC
blsA-con TTCTTCCTTGCACCCTCGACCACGT GGGCTCGGAGCCGGTCGGCTCGGAT
blsB-tar GTTGAACGCGTTCTCCCTGCCCGGGAAGG CCGCACCGGTATCCGAGGATCGCTGGGGT
GATTGTGATGATTCCGGGGATCCGTCGACC CGGAGGGCTATGTAGGCTGGAGCTGCTTC
blsB-con AAATTGAGTGGCTCTCTGGCCCACT TCACTGAGGTAGCAGGTGCACTTGA
blsC-tar AGCGATCCTCGGATACCGGTGCGGGAGAA GCGCGCGGGAGATCGACCACCAGTGGCAG
TATCCACATGATTCCGGGGATCCGTCGACC GACAGCGTCATGTAGGCTGGAGCTGCTTC
blsC-con AATGGGAGGTTTCCTCGGCGCCTGC CCTCGTAGGTCCAGGCACGACTGGT
blsN-tar GTTCCGCCCGGCCGGGTGCTCCTGGATACT TTCGCTCCGTAGGGCACGTTCCGTGCCGGA
GGCTCAATGATTCCGGGGATCCGTCGACC TGCCCCTCATGTAGGCTGGAGCTGCTTC
blsN-con TTCTCGTCCGCGGTCTCGGTACCGT ACCGGTCAGGCGGTGTCCGCCTTCA
blsK-tar GTGAAGGAGTTCCTCGCGGCCCCCGGGACCAC CTGTCCTCCTCGGGACGGGAAGGAGGCTGA
GCCGGTGATTCCGGGGATCCGTCGACC CGGCTGTCATGTAGGCTGGAGCTGCTTC
blsK-con TGCAGTCCGCCCACACCGATCCG TCGCCGCCGATGCTCAAGGTCAC

A PG RIS TE TSBY H3%55% 48 h, 2
HUE DNA, T RsiBR I R 1 30 0 5 | 993281 T PCR 56
E AR H A A B4 Bz 18] R/ IN 22 5 AT LA
F B L R B 5 AR bk 5 B A R 2 [a] AN T] , DT
— A e S B AR T R A X T H SR KN
B B NMEZEA RGO, FTLXT PCR =)
PEATEEEDI 43 HT , DT 2 25 R B 3 i e e B2 AT )
25

124 REREZRFEREIEHRREREHRRT
PR & B2 R & B RS0 32 : PRBCRFE B 25 7 I 08
PR A RRI R TA 7, AT 30 mL Fpr3E5%
Herhr, 7E 30 °C FEIR(FE# 220 r/min)H 3555 2 d,
I3 mL R PR3] 30 mL LRSS AL, ks
B35 6 d. R 6 000 r/min B5.0> 10 min, JH#E
FRVEST B3 pH 2 3.0 A4, AUTR™ 4, FRE
Ly, FBHE F32#etd: (Supelclean LC-SCX, 1 mL,
Superco 2~ F)id € B, H S%E KU AL 2
Eppendorf 4 1, 45 °C JEZE 1 h A 7He4s, Frigtt
s P S AT

125 RBEEEZREMTELEYH LC-MS &
B R T P R R R € 1% - T R RSO B A

Ny HIHY Agilent 1100 series LC/MS D Trap system.
JAAM: . Agilent TC-Cig (5 pm, 4.6 mm x 250 mm),
WA : A AH 10 mmol/L =5 LR (Sigma 2y Al);
B #: HPLC 2 ZiE(Merck A7), A:B=(86:14,
KAL) WHEM 0.3 mL/min, JEGEAGIN A B T
A IE R TR, W5 AR S0 30 psi, TSN
10 mL/min, <A 350 °C.

2 HR548H

2003 4 Cone M. C.AFXF AT & 2 SE R i
117N (E 1R 4), ATk, Z3EH
AL E blsS—bIsN Z [A] g FE A, (H 5= SCEG IR
M A5 E 22 A 25 5 FRAT TAE LY I A 5 1%
JERAFEY BS WA BN, DEMEHE BS
LY/ Regn e S) IO UR T

blsS—blsO blsA—bIsN

@EHID] IR i

S RQPOA BC DEFGH 1T J K LMN

1 Cone M. C.EMMMRBERRENSHERRK
By £ 4!

Figure 1 Cone M. C.’s proposal of structure of BS
biosynthetic gene cluster™
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Table 4 The function of genes in the biosynthetic gene cluster of blasticidin S

L Gene 4ifi% =4 Encoded product A fiEINAE Proposed function
blsS GMC-type oxidoreductase GMC B E 5l
bIsR Unknown KA RE
blsQ Transcriptional regulator, GntR family B SR R
blsP Putative integral membrane plasmid transfer protein P
blsO Putative membrane protein JEEHE
blsA SAM-dependent methyltransferase SAM {71 I SLEL RS il
blsB Putative carboxylesterase R IR e it
blsC Regulatory protein FEEN
blsD UDP-glucose/GDP-manmose dehydrogenase UDP %% {#/GDP H &2 1 I = il
bIsE Unknown RALIHE
blsF Transcriptional regulator e SR
blsG Arginine 2,3-aminomutase K AR AL i
blsH Aminotransferase RIS
blsl Ligase el
blsJ Self-resistance; transporter HRARY; Fisf
blsK Unknown RALIHE
blsL N-methyltransferase N-H I A5 il
blsM CMP hydrolase CMP 7K f i
bIsN Unknown KA RE

21 FAEEEZERFOANHE

FA14rHI%T S. lividans WI2 H1#) bIsN . blsC.
blsB 1 blsA i AT RE B, 152 1 AHL A9 5 AE PR
DAQ2. DAQI. DAQ4 #1 DAQ3. #IH PCR XxJH#f
A IR R WI2 R4 S35 RE () DNA HEATIIE , i
FEFER A SE (A 2 P a); W45 R AR AR A 7Y
bR WI2 B RREEIR RN TR/ R B e b &
B, X RBEREA TP S, F LC-MS i A& %
FEI(E 2 R b)e

HR G Cone M. C.2F X225 DR 7% 235 440 F T 0
Br, bIsN 2B B RfE—1-3EK, {2 DAQ2
BRI EE R, bIsN LR 1 B 0 E 5 5 5
TR R 7k, L bIsN A2 BS A M54 it
3L 8, 2006 4=, Grochowski L. L.Z2ELiEM
bIsM—bIsN 11 i 5L K, B 4 A 1) 2 1 1 53 7K i
CMP AHEmsnE, A BS WA B AR I 0 R
KW, S BS JER R A A T5 FE ], i 0L AT LA A2 bIsN

http://journals.im.ac.cn/wswxtbcn

() i 3 P ——blsM 2 8 R 181 28 19 T il 2o

DAQI1 (R INZE R FH, blsC FLH B Bz
J&, BS UBRBEMSIE R 7, ULBIZSERAS R
(o A TEYE B 2EXT bIsC (12 RE N2 45
E, AJREA G A BS e, R
i blsC HYFLH B AREN R E N B R,
{H2 M DAQ4 il DAQ3 HYKINZEF K F, blsB Al
blsA J [A 4 58 B R ATI SR BB 8 77 4E BS, T blsC (1)
T bisD, HIyRE R EA Ll (RIMIESL,
A'E SR 5 2 3L CGA A EFMILC) i
AEL(46%— 31k s S6%AHMIYE), J5&E RN . K
AN TARUESE R ok 25 R A BT, DR i i
—Z518 LA} bIsC ., blsB F1 blsA iX 3 M iEZLFEA 1)
BEHLE AL, AT LAUE B R R TR 2R SR R i A
& blsD.,

ZHEMAE T ABERREREL S
blsD-bIsM £ 10 3L [H
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A uv272/
mAU
130 [

kb M WI2DAQ2 | J\\ BS
140 [
“DAQZ (AbIsN)
0L

1.8
140 |~
1.2
WJ2
0= L L L L 1 1 1
5 10 15 20 25 30 35 40 45 min
(@ (b)
e Uv272/
mAU
130 —

9]

I I I

|
0
140 [~
DAQ4 (AblsB)
0

140 [~

Wwi2

0=

kb WJ2 DAQ4 M

2.0
1.9

(a) (b)

5 10 15 20 25 30 35 40 45 Min

uv272/
mAU
130 [~

—

WI2 DAQI M ¢ BS

kb

125

DAQI (AbIsC)

2.1 0]

140
1.1

0_ 1
(@)

i

5 10 15 20 25 30 35 40 45 min
a

uv272/

mAU
130

kb WJ2DAQ3 M ¢

120
1.9
1.2
5 10 15 20 25 30 35 40 45 min

(@) (b)

DAQ3 (AblsA)

WJ2

148
0

2 PCR BIERFELHRF WI2 K LC-MS 3 ZFREHk DAQ2. DAQ1. DAQ4 1 DAQ3 K&
Figure 2 Confirmation of mutant strains & WJ2 by PCR and LC-MS analysis of fermentation broth of DAQ2, DAQI,
DAQ4 and DAQ3

. A: a: PCRIGIE bIsN (287258 DAQ2 A1 WI2; b: LC-MS %F52748kk DAQ2 KEEWK K. B: a:

DAQI1 Fl WI2; b: LC-MS X578k DAQ1 A R A, C:
DAQ4 R EER M. D: a:

PCR I&iF blsC (5784

a: PCR Il blsB 12245k DAQ4 Al WI2; b: LC-MS %245k
PCR I iF blsA 545k DAQ3 Hl WI2; b: LC-MS X928k DAQ3 A Bk (1K

Note: A: a: Confirmation of WJ2 and mutant strain DAQ2 of bIsN; b: LC-MS analysis of fermentation broth of DAQ2. B: a:
Confirmation of WJ2 and mutant strain DAQ1 of blsC; b: LC-MS analysis of fermentation broth of DAQI. C: a: Confirmation of WJ2
and mutant strain DAQ4 of blsB. b: LC-MS analysis of fermentation broth of DAQ4. D: a: Confirmation of WJ2 and mutant strain DAQ3

of blsA; b: LC-MS analysis of fermentation broth of DAQ3.

22 FEERZERZNERE—0DISK HER
Bif

TEWGE T ARRIR R BRI Z )5, T84
Xof FL o i SR SE 1 blsK JL R [RIRE IR T Tk B B
e, BIsK FEHIIBEARHM, 5 lysyltRNA A A
2% MMUNE . AT PCR-targeting 5 M2t

THEHE SR pDAQS, N E kK 3
Fi7R o

¥ pDAQS Mt #: & B T A WI2 | 155
bIsK ) 35 A ' 4t 5 25 ¥k DAQS, X WJ2 1 DAQS8
)& DNA #17 PCR FukE, FRuEs5RaniEl 4
FIioR o

http://journals.im.ac.cn/wswxtbcn



1324 A Y £ Microbiol. China

2014, Vol.41, No.7

hlsK-con
1.7 kb
Dol e
'sK-con S. lividans DAQS
k2.Qkbs] 4
00| [bis | OO0
S. lividans WJ2

=500

3 BERBIEREHRA aadA TEEE oriT £H
B blsK 13252 T # DAQS

Figure 3 Schematic representation of gene replacement of
blsK with aadA & oriT cassette to produce S. lividans DAQ8

kb DAQS wi2 M

4 F PCR W73 HIER Tk DAQS

Figure 4 Confirmation of mutant DAQ8 by PCR with
primers blsK-con

7 :M: 1 kb marker; WJ2: ) WI2 ) 52 DNA SF#54R , L blsK-con

5 AT PCR 1851974 ; DAQS: LA DAQS I DNA
Bz, LA blsK-con 251 #1347 PCR 133 174

Note: M: 1 kb marker; WJ2: PCR product with primers blsK-con
using total DNA of WJ2 as template; DAQ8: PCR product with
primers blsK-con using total DNA of DAQS as template.

¥ WI2 Fl DAQS #EA7 A& e, Kl AW =4),
K2 R s fs .

I BRI 25 R , blsK B W5, 1—4
BB A IR B TR N T T
W&k m/z 409 [M+H] . 23 S A 40 #T
I H5 Z H SCHER A 13X —4rF i A F A, 7T RAE
B2 5 B R R R % 5 BRI Z A, 7RSI m/z
423 [M+H] A i I, o] RAAS 3 g 5 0
RIAREIR A 2R, a2 il, blsK SR B: B2 )5,
AR E IR R |, 1 HAE A /D B AR
RS

http://journals.im.ac.cn/wswxtbcn

130
0 L BS

30 L/ [M+H]=409
. DAQS (AbisK)

)
1
x10* [ X
\ «—[M+H]*=423

20 25 30 35 40 45 min

5 LC-MS Xt DAQS K %& B% 7= 46 i)

Figure 5 LC-MS analysis of fermentation broth of S.
lividans DAQS8

TE: BS: AR RN ; DAQS: DAQS TEfh /A s
FRELP RS R s WI2: TERN T/ RS IR B b i R A5 2R
Note: BS: Standard sample of blascitidin S; DAQS: Purified
fermentation broth of S. lividans DAQ8 with seed/fermentation
medium; WJ2: Purified fermentation broth of S. lividans WJ2
with seed/fermentation medium.

3 Wik

e T A FE B RIS blsD-bIsM 3
10 DR, HARATHE R R AEY & BOsE i 552
PERTHE AT . 7E blsK 3L R B e s A8 ki, B
A ERERAFRARNE I, XA EAFIRR R
MAE R, X — SR 2 A FRATT AR R TR 7R o
— )7 THAE Cone M. C.4EHESHIEW& ke
(K1 6), 2=H FAFEHIE I % (Demethylblasticidin S,
DBS) 5 5% 2 f& I AE A 24 R e Ak 1) e R
(Leucyldemethylblasticidin S, LDBS), 7E blsK 3
BB, RARRRT R R BLR DBS, Uil BlsK
A RETA B RO, Bl BIsK A3 BE 2 2 e
7% DBS RS 2 BT A & Y Beta {243 |
F—Ji /b BS WAE R FRATHEN BS B4 A
B RATREA Wik, 1991 4F, Guo I.ZUZF|H s.
griseochromogenes Y JCA U2 HLY) 5 DBS 1%
#T BS, Uil DBS AJ LATE SR A9V T 35
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ATP

Demethyl blasticidin S
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1325
HO,C
H H O
HNo N~ ~ N —Cyt
Y Y \=

NH, Oy NH O
i Leucyldemethyl blasticidin S

H,N® /L

J AdoMet

HO,C

(0]
Cyt

Leucylblasticidin S

Cle H
HNYN\/YWNI il
NH, Ox_NH O

HN"

6 Cone #SH) BS £ )& MIRE
Figure 6 Cone’s proposal for the biosynthesis of BS

1k BS; 1M 2003 4F, 7E Cone M. C.28#E 1AW
A RaEREY, TN BS &5 DBS, #ikh
LDBS Zkifii i LDBS F Ak i A 5l 5 (F2 il 38
i1 blsK ZEAFRE MY ZE R W] LAUL ] BS 2%
DBS-LDBS-BS & &A%, [FIETHA] /b4 DBS
BEER AR, PR ER R AR, XA
fERE T Z R SCER TP AFLER P T, BRI T FRATX
BS A W1& B mIAIR

2 % X W
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