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SEERIEHEEE OUCMDZ-3434 W whld EFHEITHEE

Wi XEE EBE & FEA RGW XA
OPEHEF RSB BEE  BR AE A E IR 4 266003)

N

W E: [¥ %] Streptomyces sp. OUCMDZ-3434 4 & B b A & BN # E 450, R B~
4 Wailupemycin ESH) LA RAF6) b FBeip 4 &M, 127~ RIK, Fha T ot — 5
K. [B &) EHEERREER Streptomyces sp. OUCMDZ-3434 H#Ré)im 454 B4, @it
FEL W7 4> By b9 4% L ) whlA 4R %, Wailupemycin a4 = & T46. [ 1 vA pSET152 A #HAk,
KA KIAT A -4EFEH B R4 R T Streptomyces sp. OUCMDZ-3434 691845 45447
. R PCR-Targeting RGHMZ T whid A& B FLET R THR, #1E HPLC ) AT A A fo R EARK
B ey 27Tt AR E R RATRMF SR (L RYELT Streptomyces sp. OUCMDZ-3434
WAL R G, MAET whld ABTLE R AR, 5 AMAL, R ERLE =4 F Wailupemycin
GEERZHT 342, RAN&LAT AT TR, [48] £ Srreptomyces sp. OUCMDZ-3434
¥ whlA *F Wailupemycin £ A W& mALE| T FAEER, RN AL5RERTH R, A5
R A R IRAE PR R4 5 Wailupemycin G = 2847 A%,

K¥EiA): Streptomyces sp. OUCMDZ-3434, #:46-46#%, PCR-Targeting, B % 7&

Functions of the wbl4 gene in marine-derived Streptomyces sp.
OUCMDZ-3434
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Abstract: [Background] Streptomyces sp. OUCMDZ-3434 was isolated from Enteromorpha
prolifera collected from the Zhanqiao Beach, Qingdao, Shandong, and it produced wailupemycins
with good a-glycosidase inhibitory activity, but at very low yield. [Objective] To develop the genetic
system of marine-derived Streptomyces sp. OUCMDZ-3434 and investigate the role of wbl4 gene on
wailupemycins production. [Methods] Escherichia coli-Streptomyces intergeneric conjugation
manipulation was established for Streptomyces sp. OUCMDZ-3434 using pSET152. wblA gene was
inactivated by using PCR-targeting strategy. After confirmation by PCR, the fermentation broths of
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the wild-type and mutant strains were analyzed by HPLC, and morphological differentiation was
observed by using phase contrast microscope. [Results] The conjugation method for Streptomyces sp.
OUCMDZ-3434 was established and the wbl4 gene inactivation mutant was constructed. The yield
of wailupemycin G in the wb/4 inactivation mutant was increased by 3-fold compared to that of the
wild-type strain. Additionally, the wb/4 gene mutant lost the ability of sporulation. [Conclusion] The
wbl4 gene in Streptomyces sp. OUCMDZ-3434 negatively regulates the biosynthesis of
wailupemycins and is involved in regulation of sporulation as well. These results laid the foundation
for yield improvement of wailupemycins by genetic manipulation.

Keywords: Streptomyces sp. OUCMDZ-3434, Intergeneric conjugation, PCR-Targeting, Gene

inactivation

TV RS I TR H B R A6 B J17E
AR SR E A, R R £
FlAERTEE, WTE . BRI R A
Streptomyces sp. OUCMDZ-3434 J&—#/ & B 1L 4
T AR SRR R R, R R
A FEE 1) Wailupemycin 25597, H o- W
TSP AT TR, R R,
T HH BT RIS

BER W HAE RN EE LIS b, fE
g 77 e ZRR A =, S T IS N A K R
WEE . pHH . BIRFMFML, BER T A At
F R 2 190 24 ot O B R B AR AL i R R R
0T R B e 38 B IRAEAE ] FE 00 S i AR R S T
5 UL S A R PR VR P A . G AR R S v I 4 TR 3
BALTIRPACE W Y& R, Xz
DR 2 ) 7 0 ) A I LA TR s 1 TR L 4 SRt
PR R Z A TR TS, BRSNS X Fh FE IR i
WG S B A A R R R R R R,
i 2 MU R AR e 4 R R N
WhiB-like (Wb)ZHEH whld TEA [F] Y54 55 1
Z 5T ZFR G P A& B, SIE S 53
TR IEECL, N, 18K AT Streptomyces
coelicolor A3(2)H wbiA J&— A= R 7, BHWr
whld FEH 5, I EE41L & Actinorhodin 7 3
%, RIS EW LA A, 77 HEE 10
5970 WAk BHWT Streptomyces somaliensis SCSIO
ZH66 H Y whlds, HEDH , —/> T B4 PKS A= ¥ ik,
FER RO , TR vk oy 3 T BA Uit

FH 4 VG PR 4 € ) 7 K T O P 10 o g AR
Yy Violapyrone B, Jf HIZZA kLR T4
EURRION DT A

TEFRATR RTINS Streptomyces sp.
OUCMDZ-3434 4= 5E 217 B A= 15 270 #r
RIFEERA P EH —A wbid FEH, HEZEEN
Xf OUCMDZ-3434 B P BATREVE T o
kLI IRR, SCUREENT T Streptomyces sp.
OUCMDZ-3434 Ryt fei b R Ge, Frlad mibRH
whlAd FEH, W5 T wbld FEHEX} Streptomyces sp.
OUCMDZ-3434 IR FACHH- G A LB o

1 RS FE
1.1 ERFARRL

AW B RE . ok R S LR 1
Streptomyces sp. OUCMDZ-3434 435 A I /R Bk
WrF &R KAFFE ET12567/pUZ8002!" 1 E.
coli BW25113/pl1790M Wy FH TR T4
1.2 EFE

B 7% LB . TSBY \MS it & W3CHik[11].
KRR (/L) TIPSR 10.0, BEEEE 1000,
A 20.0, 4 3.0, EKF 4.0, KH,PO; 0.5,
MgSO,-7H,0 0.5, CaCO; 2.0, /K% 30.0, 7
pH {H% 7.0,
1.3 FERFIFNIE

Taq R4, TIANGEN A5 DNA B[t
76, OMEGA 7 A ; B34 % 2% (Apramycin, Apr) |
I 5 & (Kanamycin, Km). ZSWEEH AR (Nalidixic
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Table 1 Strains and plasmids used in this study
PR/ TR AR KRl 2% 3k
Strain/plasmids Correlation characteristics Reference or source
Streptomyces sp. OUCMDZ-3434 WPE bk [2]
OUCMDZ-3434 wild type strain
LX01 WAk pSET152 Jivk: ZAHF5% This study
OUCMDZ-3434 harboring pSET152
LX02 whlA SAZHRBH BT 5EAR Rk AT This study
OUCMDZ-3434 whlA gene inactivation mutant
DHS5a supE44, AlacU69 (Y80lacZAMN1YS), hsdR17, recA, endAl Stratagene
BW25113 K12 derivative: daraBAD, ArhaBAD [9]
ET12567 (dam- dem- hsdM), Cm® [9]
plI773 aac(3)IV(Apr™), oriT [10]
pSET152 aac(3)1V, int, oriT, attP [10]
WB 4 wbiA DNA Fr Bt Cosmid ZRWF5E This study
Cosmid harboring wbl4
WBAwbIA WB H whid FEF B Apr® BURAYTEZ Cosmid Z5HiF5E This study

WB with whIA replaced by Apr*

Acid, NA), &% # (Chloramphenicol, Cm), 2
H % 2 (Ampicillin, Amp). PYFFZE (Tetracycline,

Tet), Biifif 2278 & (Thio)%%, £ LAY THRE( i)
A AR . PCR 514& BRI Y TAF 5 5
R ERA PR ARAT PR Wl S8 B, At 58 B fif
1ML 2. LAY Wailupemycin G ARHEN: H1
ESNaSE ey NSy N i P [ et o e R o 1
R R SR R A A PR E 5 R VR AL, Thermo

AL

*x2 AMREASI

Table 2 Primer pairs used in this study

14 SWHE
1.4.1 Streptomyces sp. OUCMDZ-3434 34 HHUK
PRI

4 Apr. Km, NA, Cm, Tet FZFpitE
SIBCE RGP, B —E AR MS [ AR
i, AR ESA R AR R R
Streptomyces sp. OUCMDZ-3434, FANHBEEM 3 4
SEATXTRE, BT 30 °C HiFRAA TSR 35 d UERTA
PRIGA KA L

519 5zl Ej::BuN
Primer pairs Sequence (5'—3") Description
WBSF GACGACGAGTCCATCAACAACG FERSC GRS | 1)
WBSR GCCGACTCCTGTTCCTACTGC Primers for gene library
screening
APRF GTGCAATACGAATGGCGAA aac(3)IV KiiE5 |9
APRR TCAGCCAATCGACTGGCG Primers for aac(3)IV
confirmation
WBMF GCAGCCGCGCGTAGACCTCGCGGTCGTCGGCGGTCAGTGATTCCGGGGATCCGTCGACC whid FHIKE |4
Primers for whbIA gene
WBMR CGAGCGCTTGTTTCCCATGAGAGGCAGCCTAATCCGTCATGTAGGCTGGAGCTGCTTC i
WBCF ATGAGAGGCAGCCTAATCCGTC whiA FEZERRIGIES | W)
WBCR GCTCTAGACTAGCCGACGGCG

Primers for wb/4A mutant
verification
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1.4.2 KBAAFHES Streptomyces sp. OUCMDZ-3434
BEEE®RB AR

Ja& (B 45 1 78 R4 228 STk [10] . 4%
ET12567/pUZ8002/pSET152 H R T#II 100 ug/mL
Km, 25 pg/mL Cm, 25 pg/mL Tet Fl 50 ug/mL Apr
() 50 mL LB #5534, 37 °C 220 r/min H555 42
ODqo0 21757 0.6, 4 °C. 12 000 r/min Z5.0> 10 min PEE
PR, F LB RIAIE SRR VED 2 I, IR 4
BIET 200 pL LB igiAEEFREE & . SRR
MS [EAREFRIE 1) Streptomyces sp. OUCMDZ-3434
W, BIE T 1 mL TSBY ARSI rh P,
30 °C B &5 5 R RIR G TR T MS [R5 58
I, 30 °C K557 1224 h J57 75 NA 25 ug/mL Fl Apr
20 pg/mL, 30 °C 4kZEkEsE 3-5 d, lidhitk £k
S IR A TR H R 8] MS [IARAR E G 5%
P = TR BB A2
1.4.3  whiA F[E HET R AR AV 3E R I6E

AAH R BE I BH WK FH %) & PCR-Targeting J7
P WA RS AR E BRI 10 B 2
EREA Apr B9 MS BREEARFI & Apr Fl Km 119
MS AR F,  H 3 DRl i ) o 1) 356 R BH e
RAMRSTE YA AR, FERTER B AL
1Ko FREON S0 I DRI BH T 28 A8 bk () JE R 2 DNA, i
— L LR BRI UE S | P3E4 T PCR BHIE, #5 whbld
FERIG R PCR 71 BER/INVA 1.7 kb, 5
whlA FEFIARKAEAGI PCR 779 7 Be /N 1.1 kb,
1.4.4 Wailupemycin G #R/ERZAIHHIL

fid il 10 mg/mL Wailupemycin G HH W, FH
g HF AT 86 W BE J5 HPLC 43 A, il
Wailupemycin G fJFFE 53512 0.1, 0.2, 0.4, 0.8,
1.6, 3.2, 6.4 pg, HRHEASE] EAREAH TR ) T AR
AT FRERZ
14,5 EEPEERET ML BESHEHE G ER RIS
Rl

1) LA i A B D 3 R R SR
30 °C. 220 r/min #R7355% 8 d, KM &L
THAGAA, RFNERIZ I, S 4 B AR S R

KT ISR SRR R CBRAEI 2 38, ik
FEZET o ¥ 2 Bz TR & LA 1.5 mL S
22 0.22 pm JEAT ST T HPLC 2341, HPLC R4 H
Agilent 1260 Infinity, f:l#F>4 1260 DAD VL, Jiti
{¥#I5 Q-TOF Ultima Global GAA076, ik
YMC-PACK ODS-AQ C-18 (5 pm, 12 nm, 150 mmx
4.6 mm), VLBNFHA A AH: HIEE0.1 %HFR); B AH:
ddH,0 (0.1 %HR), Ji# M 1 mL/min, HPLC F£/7:
0-5 min, A #H 20%, B #H 80%; S5 min—45 min,
A FHHT 20%B6 BN ZE 100%, B AHH 80%F% % 0;
45 min—55 min, A FH 100%34 V54
14.6 B TFENFRE

KIGHTFRIEZ AR5 . AL FEES T DNA
PIFEICES BEOSCIR[ 121267 7, BoRr B R Rk
AL AN 2.5 kY, 5 ms, HEAHE N ERET R
iIE PCR 451 : 94 °C 10 min; 94 °C 30's, 65°C 30s,
72 °C 40 s, 25 Mf¥R; 72 °C 5 min. whlA KL FH
Wi 2 AERRIGIE PCR 25442 94 °C 10 min; 94 °C 30 s,
65°C30s, 72°C80s, 25 MG ; 72 °C 5 min,

2 ZR54M
2.1 Streptomyces sp. OUCMDZ-3434 15154351k
REGHEN
211 E RS
T 5EX} Streptomyces sp. OUCMDZ-3434 #4741

A R USRI 22 45 /R, OUCMDZ-3434 % Amp
I NA ANEIRR, TEHUAE RWREBR(30 pg/mL) 35S
B FAERAZATE  J5 52 5 5 pg/mL Apr,
Km 5% Tet B BEHE5E 2 R A4 T Thio 0
Cm MR 2 pg/mL BPERAESE S Mfil A K. DL g
L] Streptomyces sp. OUCMDZ-3434 X} Apr,
Km, Tet. Thio Fl Cm U, FAHR AHTHEHER AT
DIME Rist LA R G bR IC LA

212 BEERBFHMAAL
Y& Streptomyces sp. OUCMDZ-3434 $ii4: R

JEPESCIRAEIR, BRI R A R PR A o gt A
BAE R R LR ICHEIN o xRS H SR
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AORIORLEE . PRI T) . S ORETIA] . KT o A
B PZ RG] . P m R AR . &
B 40, 45, 50, 55 °C PUNPIRERAEE , AR
BEFSIALEE 5. 10, 15 min, BHGEACFS 7T
F 30 °C Ki A IE B E 1. 2. 3. 4ho R
¥ Streptomyces sp. OUCMDZ-3434 fl F ANAE, 41
MEREKE NG FRE 1. 10, 100 519
ET12567/pUZ8002/pSET152 IR4, RIGA 3G Ai T
I 20 mmol/L MgCl, ) MS K AU MgCl, fY
MS FEAREEFERE |, 30 °C 40lk59% 12, 18, 24 h
J5 7% 25 ug/mL NA F1 20 pg/mL Apr, 30 °C Zk4k
BHR2RNESG T & 0fiE OUCMDZ-3434 #:4
RS IR IR N VRN 20 mmol/L MgCl, ) MS;
HIFHIE SR 50 °C, 10 min; PGS 30 °C & 95
W E 3 hil 175 & ; Streptomyces sp. OUCMDZ- 3434
71 5 KA R B L)k 1:10 TR A7, 30 °C
Ry 18 h | KA K, 5 25 pg/mL NA Fl
20 ug/m Apr., #kEEkESE 23 d KRS T, #E
HERRCRN 6.4x107,
2.2 whld EMERFED

Streptomyces sp. OUCMDZ-3434 1 whlA HEH
KN 1029 bp, HIFZEEEFORIRA Wbl Zi5EH

1

OUCMDZ-3434
S. coelicolor A3(2)

S. alboflavus MDJK 44 (1) ===========—-
51

OUCMDZ-3434 G

S. coelicolor A3(2) (51)

S. somaliensis SCSIO ZH66 (34)
S. alboflavus MDJK44 (34)

101

OUCMDZ-3434
S. coelicolor A3

S. alboflavus MDJK 44

El 1 WblA SEERERFFIEEXT
Figure 1 Alignment of WbIA with its orthologues

TE: ZLEHENN Cys FREE.

Note: The conserved Cys residues were labeled in red frame.

(1) MPLPPWGSLDSGEDGAGMGWVTDWSAQ
(1) MPLPPWGSLDSGEDGAGMGWVTDWSAQ
S. somaliensis SCSIO ZH66 (1) —————======—=—=—~ MGWVTDWSAQ

—-——-MGWVTDWSAQ

(101) ETARREYERGUG

&23 (101) ETARTEYERGVG
S. somaliensis SCSIO ZH66 (g4 ararfievereyua

(84) ETARTEYERSTG]

SV R HAT BOm B R IEE o Sl Bex oA &
B, ‘B Streptomyces coelicolor A3(2) (AJ239085.1)

Streptomyces somaliensis SCSIO ZH66 (KU534996.1)
F1 Streptomyces alboflavus MDJK44 (ARX85285.1)

() Wbl SR HE sk ¥ P 7 B L R e 91— B0 43 31
9 96% . 89%F 82%., WbIA 7E N i HAT — A5
RAF HRBSS A “BR- R M1 Cys-X21-Cys-X2-
Cys-X5-Cys Z5F3, XJ& Wbl S5 st R 1
LRI ERAE . E—226 L) E 4 4 WHIA fIZIERR 7
GIHEAT T TR PR EE (R 1), 45 %0 OUCMDZ-3434
Howbld RS I R R L — 8, S
Cys-X21-Cys-X2-Cys-X5-Cys g3,
2.3 EREPHERTRRVEE
2.3.1 KR SO R

WAL FEHILE whid BT RS e |
¥ WBSF/WBSR, it PCR A4J5 1% ik R 20 SO
PEAFOH e, TR SR BHME Cosmid Ji HEAT A SN 7
HIAHGN AL, A Cosmid WB REMS 52 B $E whid
BN, EEGHTT PR,
2.3.2  whld EFEE R

Pt whbld LR BHPE Cosmid WB HL AL Ak
AP BW25113/plJ790 H, 3545 BW25113/pli790/

50

TTDPDELFVQGAAQNRAKA
TTDPDELFVQGAAQNRAKA
ATTDPDELFVQGAAQNRAKA
XTTDPDELFVQGAAQNRAKA

100

ADALDNRVEFGVWGGMTERERRALLRRRPTVTSWRRLL
ADALDNRVEFGVWGGMTERERRALLRRRPTVTSWRRLL
ADALDNRVEFGVWGGMTERERRALLRRRPTVTSWRRLL
ADALDNRVEFGVWGGMTERERRALLRRRPTVTSWRRLL

141

LPADAEVNDSSALTADDREVYARLIAVG
PLDDD———————————— EVYE VG

BPVDCEG——————-———— Eafpefanve

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1894 TEY I8

Microbiol. China

A
Wild type

WBCF WBCR

B

M W Mutant kb

]
\/‘W‘
/\

HorTHaac 371

g} oo ]

l WBCR
-

WBCF
Mutant >

/!

L L]

1.7 kb

2 RIREHREE(A)KFEETRZERR PCR HIEE(B)

77

Figure 2 Construction of AwblA gene mutant (A) and PCR confirmation (B)

. M: 1kb DNA FrifE Marker; W: EF4=RUERK Streptomyces sp. OUCMDZ-3434; Mutant: whld4 KR A BHIK 548 bk LX02.
Note: M: 1 kb DNA standard marker; W: Streptomyces sp. OUCMDZ-3434 wild-type strain; Mutant: wblA4 disruption mutant LX02.

WB. >k H] PCR-Targeting %%, LUK plJ773 H1H
aac3(IV)Pitk i B2 B i SR Y i e AR i
37 °C #5370 Apr ikt B E A ok . B4R
B FE AN K W FF ET12567/pUZ8002 , 15 #|
ET12567/pUZ8002/WBAwbIA . F) FHEE 7. () KA
5 Streptomyces sp. OUCMDZ-3434 &5 10 ik
P EA R A Streptomyces sp. OUCMDZ-3434,
i3t MS/Apr Fl MS/Apr+Km B 4 7 B UL 7
YRS G T, PRI S T4 DNA, Jf
A Streptomyces sp. OUCMDZ-3434 1= T B R H K]
20 DNA fERxtH#8, F WBCE/WBCR N5 | #)iktT
PCR B0t [l 2B SRS )il g 417 2 R 5 5848
Pk PCR Bk, 25 RFEAIE A BRI HEAH Y PCR
PHGEAT N 1.1 kb, T XSSHRIEAEMEAH N Y PCR 5
W4 1.7 kb, STIASE R—%, UERT whid JEH
(RS LT 28 B AR A B 2, w44 4 LXO2,
24 EHEMAEHRTHREFEREKRESSHH
=R

K AR R 1X02 FIEFAE TUTRIAR Streptomyces

sp. OUCMDZ-3434 44 2 MS FEIARE S5 | ,30 °C
Kige 3 d, WEE B R, S50 BRI A BRI AR
1 RYGF, MRABRA (B 3A), #—PIE0
WA ISR, BRI AR R AT, I
AR A T 22, RS R4 A e+ Ak (A
3B) . AR EW, whld FEH W BR 5E mW
Streptomyces sp. OUCMDZ-3434 HJfd-FIE i,
2.5 WAZHRPHMTIRT R & BEF=H 4

P87 A= RITE BR Streptomyces sp. OUCMDZ-3434
FIGRALRR LX02 TEAH A 1F R AT A0, X A
Y47 HPLC 208, Rl whid R @l 5 R AR bk
K=Y AEAE . LA Wailupemycin G ) Ji i A A A
Fr, DA 293 nm P T BRI AL bR hil AR ifE
Mgk, At 2 S 0 IR T35 ] 75 A 7R TR ik
H Wailupemycin G 77 54 2.2 mg/L, FE[H FHIKT%E
ARk H Wailupemycin G /77K 8.9 mg/L, 5¥7A4:
FIGE AR FL R A5k Wailupemycin G Y= S HE 5
T 3 £5(Kl 4 B), #EM whlA FEFX} Wailupemycin 2
AW G R R E R
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LX02

3 FAAEKRMRTHRIEFIHEAREL, B FRESHUEB)
Figure 3 Phenotypes of Streptomyces sp. OUCMDZ-3434 and LX02 on MS plates (A) and their morphological graphs under
optical microscope (B)

A B
mAU
20.0
mAU : 17.5
400 | OH OH 15.0
OO 12,5
; 10.0
— 7O O 75
HO >0 5.0
Wailupemycin G
; 2.5
40(()) - ] O
1 ‘ . 225 250 275 300 325 350 375 nm
‘ [M+H]* 369.216 7
M M_J\ s 47202
ok i 4500F
400 + 1 £ 4000f
" ! £ 3500¢
: = 3000F
2500F
2000F
M : 1500f
1 1000¢
0 % ; 500¢
25 P30 35
¢ (min) 0 344 346 348 350 352 354 356 358 360 362 364 366 368 370

milz

4 WAHRPAMTZRT R L B4 HPLC 4552 (A). Wailupemycin G BY5MNRUL(B) X Wailupemycin G B& 77 ¥ ik
2H(C)

Figure 4 HPLC traces of the fermentation broths from Streptomyces sp. OUCMDZ-3434 (A), UV spectrum of wailupemycin
G (B), HRMS analysis of wailupemycin G (C)

1 1. Wailupemycin G #5E5h; 11: B4 B kK Streptomyces sp. OUCMDZ-3434; 1I1: wbid B (BT 248k LX02.
Note: I: Wailupemycin G; II: Streptomyces sp. OUCMDZ-3434 wild-type strain; I1I: wb/4 inactivation mutant LX02.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1896 TEY I8

Microbiol. China

3 i

Streptomyces sp. OUCMDZ-3434 Rgfg =4 HA
KT o- BT B VG 2 ) Wailupemycin 2846547,
RIZEAEY - R, Wi T RZSiidt e, A
SCRINEES T Streptomyces sp. OUCMDZ-3434 )5t
TR R G . FI R PT i r WastA% 2 A R e ) mi R
TR I wbid, wbld H R BH W % A Bk
Wailupemycin G B 88 3 15, [RIBFZ k%
KT RS, FEC AR Whl FIG seids=+rh,
WHIA 385 B AR G A A R AR DT R 52
M P A B B 8 e Ak ik B o 9 AN #E - Streptomyces
coelicolor A3(2)F" wblA X} Actinorhodin FA=4)5 A,
AR whid FERXE Streptomyces
ansochromogenes (LA ST E H A HIRGA
74 Nikkomycins f4= 454 EAT IE TR L
TEARMIEXT S Streptomyces sp. OUCMDZ-3434 1,
whlA FER BYBHIHE Wailupemycin G J= e 4eE,
I whiA ¥F Wailupemycins 4= ¥)-& BRI E 2 R
HIVEF o ABFaR 45 SR M iE—2E 84T Wailupemycin 28
AW E BT PR AL T A
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