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Micromonospora sp. SCSIO 07395-plus

“Biosynthesis and Engineered T s o

9 1 " min
Everninomicin (EVN) >
Overproduction of Everninomicins ’(L/kb\ Yo gMogR :Q\ & Q«" §:}<°]
S
iy e B3 t?c BL

with Promising Activity against EVND R, =2 R,=Me EVNG R -d R, =Ne
EVNE: R =b;R,=Me EVNM R =H;R,=Me
| EVNF:R =c;R,=Me EVNM-1:R =H;R,=H

Multidrug-Resistant Bacteria” N 7 7 7 7
B, T202294 H 21 HEZ KR TACS O vk O «:\é’i‘k ALy £ @é%@@%ﬂngfﬁg?&a’% AT *;@f:gy@}i)@

¥ S
SMERHIHE 1213-M4A T [T

Synthetic Biology ( {ACS& AN A eResm 1002

SREOFHRE ATCC 20213

E2 NP emaRRE Arco oo
T MFFIKE GDQGPO12P
B O IR 2 K e
. A _ FRABERR 35682
k3 RBFERE 36711 T I ]
IRTEW AR BRI vt PEAB AR ) S0 1 G| e arcc oo
FibsssTki 63979
» 5 H AT R AR A R plommepbson
[BEHEERE ATCC 51916
A - -
. N FRHSERTE 1360
KA BRI, R % —
- TEERIIE XSBZ14
X2, HA#— BTG R E| uomnmm oo mE
u IR BL21
B )\MiEF 28 everninomicin D&/ EeR Atcc vios 1
4 ™
- F Wk S S k+ v [ Mcsooors ] cotsssmcsooszs ] mic=o12s W vc=o02s [ mc=os [ mc=1
EﬂﬁiEﬁE*}%ﬁ%ﬁ%ﬁ“ﬁ%’ g ! o) W vc-2 [ mc=4 mc=s [0 mc=16 [] mc=32 [Jmc=es []mc>es |
e Z

2R 04 A RS H 5 [F S R ATHE 24 7]
BT A B AR A5 1 1K) VAR A N 2 Fleverninomicin

(Schering-Plough) FWEE, Ak SRR I 35 T PR A 36 P L
A 3E I AT R I EAT R A B
VE. SRTieverninomicin e i %EXTET%E@JJD%AE%AEEKﬁﬁEE‘J%W%ﬁtﬁ‘]ﬁ%iﬁﬁiF
TR 50— 712 B8 T A 0 gk (B o i iE PRI AR 7 i R, 5 B A TR bR AR
P B R, R A T K th, TREE M Meverninomicin REW1-417 & 2 E T,
3 BT — H RS IR IS =4 T B AR RUAR PR3 2 ela e (1) .

FESE B LA M ey S, W TARER R K9 43 B 45 B everninomi cin KM 5 (455
B F SV /N L SCSTO 07395 FRE B 25, SRR IR 3Fh B - BRI 3Fp PY 1 2
I AR BRAE) B4 P FRAE N I 280 s F B0 AR FRAEAR IR 21k 22 PRBH 4 187 2 7
everninomicin KAWL ST, B 2 IRV HAT T RAEMETEE.. 455 oReverninomicin
TR IS R R L, 4 XPHIETERER . W ERBE A BE SR EVE R, BRI TR TR
WA 2 FLARIB S ok, R A thiostreptonflrifamycinfpHAhPrA=; b,
DLTF R FEME A TR, TR everninomicinsXy B H 2 AT B BLYNE A

SIVE th LA v 45 9 R % (D) &
13 v/



ESE SR

.- i
210
EVND EVNE EVNM PSSR REBR BB

SHBMWEHIKE ATCC 292133 1.24+£0.10 0.85 £ 0.05 1.46 £0.15 4722031 0.44 +0.02 279%0.24
SWESMWEBRE ATCC 43300 0.89 £0.06 0.85+0.04 0.94 £0.07 464+0.44 0.44 £0.19 279%0.18
FEHIXE ATCC 292121 0.0016 + 0.0001 0.92+0.12 0.26 £0.02 0.23 £0.03 1.67 £0.28 232+024
BREAERE CCARM 52032 1.61+0.23 4.97 £0.34 3.50 £0.16 1.10+0.03 0.99 £0.11 3.26 £0.22
B FEHFE ATCC 19606° 5.51+0.39 0.81£0.03 298 £0.42 6.39+0.84 15.98 £ 0.82 125.3+14.5
BEIE XsB214° 278%0.73 0.44%0.13 0.71£0.19 2.07 £0.45 6.13 £0.59 497 £0.48
®ELIME ATCC 39315% 9.86 +0.60 0.70 £0.02 1.63 £0.05 1.10 £0.04 56.19 £2.57 9.10£0.33
BBEHEEREY D394 12.64 £2.50 23.83%5.11 13.92£2.91 107.5£11.7 261.7 £60.1 2337 +340.6
BHJEHEBRE ATCC 496194 7.88 £0.96 99.80 £ 30.86 67.156 £17.61 68.84 £3.72 175.6+24.8 1176 £123.5
BhSEEIRE 639794 4.68 £0.51 20.31+3.94 10.99 £1.78 48.79 £6.99 309.9 £80.0 997.8 £177.7
BhsehEBREg 578404 7.47 £1.02 14.82 +0.50 10.99 +0.34 29.77 £ 0.86 101.0£11.0 443.1+318
HHSIRE sC-192 0.16 £0.02 6.48 +0.49 479+0.34 26.16 +2.11 269.5 £33.7 2168 +209.8
FEHEERE 08102 4.24 £0.52 22.42+2.09 10.29 £1.89 14.89 +4.33 216.9+£34.0 1432 +£288.9

Note: The ICx values were determined with technical duplicates (mean % SD, n = 2). Medium: 'Luria—Bertani broth; 2TSB broth+10% newborn calf serum; *Mueller-

Hinton broth; TSB broth+5% newborn calf serum+2.5% defibrinated lysed sheep blood.

#1. everninomicins SFT4ERi FE K . T3 55 22 S A 25 WA e o) 22 g Jm T 1100 21 000 9 8 B 2t

SRJE BE— LR TR vancomycin, Tinezolid Kavilamyein A6 52k B AR E K
everninomicin Dy EFIMHEEAT 745K REE (1C50) [HELEL. MA4E R B Reverninomicin Dy EFIMKS
W& BRE MR 1 1C50 5 vancomycins linezolidMavilamycinfH2y; X485 BRE M) &~ B B S 1040
%, el f&everninomicin DRIMEEMRAIX it 58 BEER B b A BE R IR o HY N BE R G- P M BIAE T s ik
4b, everninomicin EXY =A% FREIENG FRARSH & B BN AVE SLINE S EBON B2 GRD
e, B PRSI BARME T everninomicin MAYE MR, H ATk ™ S ATIA98. 6 mg/L,
NJaSEh LIS O TS

LR PR, AW TN BRI A BT AR RN B TR O, BERT S R B S g AR AR R R O RAR
Yo, Selik 1B AR AR IR R A AR IR R, ELRE I N A ) & BRI R K DLBOA B T R I
T RACEZ R, BRI 2 M B B everninomicinZB Y, AP BR E i E H A 21
TEVERIR I B AV & RO RO R TR Bt T 55 %41,

B R A ZEM EANIE A SO RS — 1, KA UOVASCE I EE . AT s] 1 H X
HAOPRIERIE . EX ARG RIE . MLEIMAA SR, P EELEREREE. T
RAEIEA S N SR FO R AR B ATT R LI ST H . ERMAE RS B E
KBTI « ARG IR m R RN A R AR SCRR RN 2848 5 Ut A b R0 H S5 52 B

MKW CAE R Mengyi Zhu#, Lijuan Wang#, Haibo Zhang, Liping Zhang, Bin Tan, Qi Huang,
Yiguang Zhu, and Changsheng Zhang#*. Biosynthesis and Engineered Overproduction of
Everninomicins with Promising Activity against Multidrug—Resistant Bacteria. ACS
Synthetic Biology 2023, DOI: 10.1021/acssynbio. 3¢00055.
https://pubs. acs. org/doi/10. 1021/acssynbio. 3c00055
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Holothuria leucospilota genome
elucidates sacrificial organ
expulsion and bioadhesive trap
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proteins” F202354H 10H KR AEFH
b 23T (SRR B b i)
(PNAS) &
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FBUNT,  MLT AR H 220KV I
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i e JEYERHE183 14 1 XA I DA
Herdn e SR, 19024ELLK, R4k
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RERMPZIE

BHERAERT FTIBA LA 32 70 A4 T BN
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RIEWE RS (Holothuria
leucospilota) NHFFRM%, KIE
RS [ J 24 RS AR R I A 9B 8 B T
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SRR PE R . I g
ORI SRS R AN, RIS
YERERAN = RIS B A KR E
HFA, SR R A i 2 R B R
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B KRS T BN R Ras ( “nbzz” )

ZRE A MEHNZE N - B 85K, 5 NEBURIMEEAE . 14
AR SR I BUR PR R R AR (12D

COOLP124k (HI-25083) W ohelix
AT

COOLP124k (HI-25083)

W pshoct

others

q w it
Fionil axis

COOLP73k (HI-25084) ) tandom ropeat g I\
L — W repeat interval Fibrl axis
— non-repetitive sequence

COOLP178K (H1-25088) COOLP178k (HI-25088) COOLP3SK (HI-30757)
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K2 g2 E Yk ATk PR 2R F I 81 5 25 R AL
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ARSI R T 2B, X PR i A e 4 G A RE 4
e ZBERRBRAS 5, FA RTER R AR

SRR DU TS “nhe” MEEAT AL, ERER
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1B, HONHRGTAART RS MR BEASR AL 7 s

Hh LR o B R E T BT S R T AR R SR E 7 B2
SFERNWSORFRSE 1R, FRERITT T RARTBTE DT 7T 5% O84S
WINEH . BT AR E] T E KBRS ERE AR
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Ke) 20 R AR I PAY U0 ERRIT & 58 s ] 72 ]
MEAERIRSR, AR 25 1A
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W “A Widespread
Glycosidase Confers Lobophorin
Resistance and Host-Dependent
Structural Diversity” KFT
Angewandte Chemie International
Edition ( ({EEMFIIG) ), FFgk
#i%kN” Hot Paper”.

PUE R 24 7] UEAE 51 A 4= BRf
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LOB H (3 By = N, Ry = N Ry = H LOB H2 (11): By = H
LOB K5 (10): Ry = NHp. Ry = NH; Ry = H

Lob51 LOB N(3) Ry = NH Ry = H LOB G2-1 (8): Ry = NH; Ry = H
LOBE i) R = NOy: Ry = H LOB F {€}: Ry = N0 Ry = H

LabR1 l

LGB A (1): Ry = Wby Ry = OH
LOB B (2): Ry = NDz Ry= OH

LenP1 x 7 LotP1 3 2
i +
LOB K3 (121 R, = MO, Rg = by Ry = OH LOB H1 (14 Ry = OH
(131 Ry = Nz, Rz = NH Ry = OH

How were these OHs installed?

B BRI (R ) MRERE R GX
) A AR IELOBs K 4 5 B i 1 T R

FAERTIRE, AT RO HTAE 3 I PRI 24 1 5 B8 78 (1 rT 42 5
AR TT R

LOBsJ& T3 2 Wt Z TR W B R PUAE R, BN R AT G
VSRR BEE F Streptomyces sp. SCSIO 01127H4> B #LOBs
A/B, T 7 LOBsA& e 5 BB EEAL (LobGl. LobG2A
LobG3) (Org Lett, 2013, 15, 1374-1377; Org Lett, 2020,
22, 1062-1066) . FEHIFEAL (LobS1)  (Appl Microbiol
Biotechnol, 2013, 97, 3885-3892) HMIC-32§84k (LobP1)
(Chin J Chem, 2023, 41, 1478-1484) & J5 &Ml (ThRE
(ED o (HEE AR R R — AR IS 5 EF AR B
WRP=WIANE, RIEEHFEMRS. coelicolor M1154/pCSG5560
(A LobIEHE) ™A T — RFIC-9fLHr Bk H.C-3207 /%%
HEEIRILOBs, TSNS, BSRLobP1AARAM S BIAfIEFL 47 57C-9
AL = HEBFE ILOBs RIC-3247 R L2 4K, {HLobP1#HI AN REf
HC-9hi T A B ILOBs KA AL (B o fitki=2E T FURE
YR X BEC-9 7 FLRE HLC-327 N ¥#2 H 3 AU LOBs S an ] 7=
A2 i) L

BT BRI, BRSO BRI AL S, BT R
FE S URAE ORI T — A BEFREK X, WIEALLOBsHhC-9f £
PEBEMIK MR, (BASREME AL C- R 7 BUBH (YILOBs K AE Ml L /K A
(E1) o fEFFEELFEKS. coelicolor M1154/pCSG5560H,
LOBs & 4 T LobGl (C-17HE3EAL) , LobG3 (C-9f7iEs:
ISINPASHE) FILobG2 (C-9RLMIZE =AMHE) fEALHIREREAL,
Ki JXHEALIC-9fr =0 (ERXUHE) P WiHE, LobG3fEALIIC-9
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