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The functional exploration of sisI in
sisomicin biosynthesis gene cluster

WAN Yunfeng, HONG Wenrong”, SHI Xianai
( College of Biological Science and Technology , Fuzhou University, Fuzhou 350116, China )

Abstract: The sisI deletion mutant was constructed in M.inyoensis TS388 by the biological experiments and the
function of sisI in sisomicin biosynthetic gene cluster was revealed by analyzing the changes of its secondary
metabolites. First, the recombinant plasmid pKTI3 used for the sisI in-frame delection was constructed and
then was introduced into M.inyoensis TS388 by conjugation. The sisI-disruption mutant M.inyoensis T11102
(A\sisI) was screened out by replica plating and PCR validation. Metabolites which was isolated from the
fermentation broth of TI1102 was analyzed by TLC and MS to compare the differences of metabolite structure
between the parent strain and engineering strain. The result indicated that the structure of metabolites of the
mutant strain TI1102 is changes, and TI1102 mainly accumulates intermediate metabolite JI-20A instead of
sisomicin. It was demonstrated that sisI might be responsible for double dehydroxylation at C-3' and C-4" of
JI-20A to sisomicin. An engineered bacteria that mainly produces monocomponent JI-20A was obtained, which
provides the important lead compounds for semi-synthetic drugs.
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KR AnE D.

0 0
HO CH, HOE;‘/ CH,
CHHN |y CH.HN

OH
BZRE CiHaN:Or (447.27) JRKREEZ Ci, CioHioNsO; (449.28)

Bl BARRERKAEZR CL.HAZEEMK

VUK B AW A B 4 2 B2 o R 4L/
BT Y 2 AU B A M IR R A O R AR AR
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Goldberg % 5 fE 3| T 7§ Rk TSR 2004
A SO R AR K AL /N B AR TR e 3 BT b
stsRES R 2 i 420 B8 LI (2-DOD & B il 3
sisBY. 2009 4R UESCOR G IR A TP AERIPE R
KB AW AR R L A BE R 46 979 bp (Gene-
Bank:FJ160413)" ;2013 4F, Pt 038 2 WANAR T
PAE A AR A /)N PR A6 T PG 2K B AR W) G R R
MK BEh 51 885 bp (GeneBank: JF431003) , 4%
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1.1 RtkSER. KA /NI TS388 . K
FFE E.coli ET12567(pUZ8002) . K i T 1 E. coli
Top 10K 7 #F T4 -4 %5 18 27 42 ok pKC1139, 1
R AR S FEARAT 5 TR AR pMD19-T 1ty § TaKaRa
3.
1.1.2 EFESHAER KA/ P AE RS
IR P B R R TR IR O DA T AR
Y12 BSCHR14 ] 5 T 22 0 A K 85 3% 2 R K 0 #F 1
A KB FR B 50 YEME K35 e fl LB 1 57 2.
AHIESE A T A R B LR B 4 5 Ry - A
THBR 100 pg/mLZEEHR 50 pg/mL HE
% 25 pg/mL,RIEE R 50 pg/mL  ZE0E M iR 25
png/mL.
11,3 FEElnmpg  R& AN, Tag
DNA R4 T4 DNA ZE#:#H W H TaKaRa
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IB2. A48 [A] 5 B 21 JR B, 18 1 — % 0 ik 5 4 o B
WAL 1 51 4 P5/P6. 51 91 I3 5 Je PR il il U
# 1.

®1 AHRFASY

L Gl Rl Al
Pl AAGCTTTCCTGGTCCGCACCATGCAGC — Hind [l
P2 TCTAGATGACGCGGTCCGGCCGGATC — Xba |
P3  TCTAGACATCTCCTCGCCGGTCGTCAG — Xba ]
P4 GAATTCTCGTACGACGAAACTGCGCC — EcoR T
P5  GACAAGGTGCTGGAGGCGAT
P6  ATGTTCGACGTGGTGCTGCC

1.2.2 43k PCR.EGY) . EHE K 1 ek
Z AN M A B LA Ak /i TR DNA 28 5§
TS W SCHR[15-171; DNA iy TAEZ 44 T
A TR CR) A BRA .
1.2.3 BEHEBE KT B 50/ 510 5
BRI S Mok 14 ]
12,4 REER=YHRIC W 6 B R A FH AR R
SR T B AR T ST VR e TR B R
F.37 CHEFR 8~10 d, fif R i i+ F 3. &1 HUE
A RN T R R R R (i R 50 mL/250
mL =) .36 CHEIRE 5 28 ~32 h (5 N
260 r/min) , i FC i A ECAE KIS L e 10 Y0 42 i
R I AR (B 150 mL/1 000 mL =
D .36 CHEIR &2 120 h(%654 K 250 r/min).
PRI 7= 1 4 < 4 A T8 VR o i A Ak T ok
TR R Ak . NaOH [n] 30, 5 F 732 B i 25 08
6~8 h. WS 4R W B 16 FR B L i AR AR AR B0 500
(8 24 K AT A W AT Ok M6 O D vk A R A &
pH {H 5.5~6.0. ZEHFE T » G248 ) Pk B0 i
INANRFL G KR 95 %0 () £ B AT 45 fh (3~4 h) s
ZIE GBI B B TR A AL
1.2.5 ™95t 7294 53 53 B ok D RE Jie
GF254 3 2 )2 #r. & I 500 o S84 - Bl - &K

(1: 1 1R GRE YA G BUR 26 R R
7). ORE B B oy B S SR T A T 25 FL 53 (EST/
MS) 3 #r» 1% Q-TOF-MS 1 4 1ii Bl % & 76 IF
FHERm /2 100 ~ 800, THESIA N N, i N
8 mL/min. ik I 350 C; % fLJE J1 Jy 241,32
KkPa, BN HLIE A 3500 VLN 135 V., MS
B g o3 #2548 MassHunter #8475 (B.04.00).

2 FEREHH

2.1 EARA pKTI3 WHE

DL TS388 1 Y o f& DNA Sy # 4 . B w9 %t 5
Yy P1/P2 Rl P3/P4 AR K 4™ 15 |- ¥iF 5 ¥ i 1B1
(2023 bp) fIF liE 3¢ 8 IB2 (2 085 bp). PCR £
i 8 HL UK RS DU I [l 0 B s A% OF AT TA ek,
5% fa] k2 pIBO1 (pMD-19T; IB1) 1 pIB02
(pMD-19T:IB2).

JiokE pIBO1 F Hind Il / Xbal XUEEY] , H 3k [6]
W IB1 KB Bkt pIBo2 i Xbal/EcoR 1 ALHE§Y]
MK el i IB2 R B il PR Bk pKC1139 A
Hind Il /EcoR T XY . I f UK Wl B, 4%
B 3 A R Belb A7 g %, 7% AL KB #F 1 Topl0
TR 25 240 L 9 35 P e B 1 AR A ] 95 i 2 B
pKTI3(E 2 A). ik pKTI3 7E B b, Pst 1
PG, AT 53] 5 584 .4 073 bp F1 870 bp 3 4% ;
H EcoR 1 /Hind 1l XA Y), v 5 %] 6 419 bp Fl
4108 bp LM R B, 455 5 3 W AH — 3. th
WA 25 UE W] 28 48 ok pKTI3 4 2 iE i (1 2 B).
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1. »-EcoT14 1 digest DNA Marker; 2. pKTI3/Pst1;
3. pKTI3/EcoR 1 /Hind Il

B2 Fk pKTI3 R EE (A) R EEBEEE(B)
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b K F# ET12567 (pUZ8002) . 15 F| £ 41 it
B BHA R E.coli ET12567 (pUZ8002, pKTI3),
IR 5 I8 I 5 e R B 3 AR AL/ PR T TS388
OAE 37 CR K SR 22 h Ja L &8 R M ZEIER
KRB R 3R 3~4 d. A TR E. Bk
B — Bk iy 2 AR 41 /N 34 TI01, fay A%
TIOL. AR 4 [] U5 2 41 B 78 (1] 3 A) L $2 8 TI01 &
K41 DNA fE m#it i#17 PCR. 514 P5/P6 9
%] 2033 bp 1 1163 bp H B, B ik & L& 3 B.
SR 5L KN — B B w2 E TI0L O B

S .
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1. DL5000 DNA marke; 2. TS388 (P5/P6:2 033 bp);
3. TI01 (P5/P6:2033 bp/1163bp); 4. TI1102 (P5/P6;
1163 bp)

B 3 pKTI3 FiHi5 TS388 L fafk DNA BiIREHREE
(A) R H 5% #k PCR £ 7E FE ik E (B)

2.2.2 MACHRW ARG E 8 TIO1 AR R F% 42
FERHA B SR A s s AR 7 AR SRS A R R
P BTV B BN B 3 R P ARORR  4
AZ WA LR 4 d e IR 1 bR
B 2 WURPA BRI 41 DNA, 5149 P5/
P6 #E17 PCR 50E. ¥ 3% %] 1 163 bp A Bt 5 %4k
HHEE R BB 2R T 870 bp, H M) 4 W A2 X% B AR 2
H iy EE B 2k 98 722 L fim 44 AR AL /D B 4 T
TI1102(fa R TI1102) , B Pk A I 45 SR LIl 3 B. 28
T X 3 A WESE TT1102 Sy R sisT AE Py Bk
KRR,
2.3 T#E TN102 K =YREE D

e sisT Besk TREES TI1102 £ R w5535 3
R, HoRbk TS388 AL, B v T 245 L AE K B2
A KA I B 0 A T A A L D ) a4 PR AR R E
# TS388 Al TI102 [ I 4% B8 1. 2. 4 wf il Jy itk
A 40 0 T o R U ™= 9 JF e B 1. 2.5 TRy

AT TLC Je MS 4347 . 45 R WL 4.

TLC J MS srtr &5 R R W, TR Hw TI1102
5l kTR TS388 A1 E AR ™ W a3 &4 T W
WAL, TLC /3 #r4s R B/n . TR TI1102 85
77 A A I B P R OK AR AE L B R AR
R DAERE AR | S B MS A3 5 SR R A
R TR PR TS388 A ™ 4y vh A 2 1 B 04 32
BRPER KR (m/2=448.3, [M+H] ) L) & 74
REZMNINEIE (m/2=470.3,[ M+Na]" ) ;i L
PR TT1102 A3 ™ 9 vh B A #6275 oK B 1
B R I m/2=481.3,[M+H]"
M om/z=504.3,[M+Nal", 4352 JI-20A J H
Tk i 8 7. X IE— A5 BLBH sisT JE PR Bk 2k B
Wr 779 R oK B WA R A &k T T
20A. B UERA sisT FE N 35 2 5 i 4k % 20 05 i
3" 4 U F2 3 I

10
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TLC: 1. Sisomicin standard; 2. Products from M.in-

yoensis TS388; 3. Products from TI11102

4 ZEHR TS388 Fn 3T #k TIN102 & B 4818t =4 MS
1 TLC 4 7

3 ifig

AT XL sisT Ry 5 OCHE S BH W7 L AE AR A
/N TR TS388 Hrfy ik 15 3 TR TI1102.
MS sy Hr &5 R &M, TR TIL102 R4 &R
KA, FER R JI20A. X LW sisT 3K 1) K36
BELIBT 1 P4 oK B 1 AR 6 AR O BE AR R T
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sis] £S5 3", 4" BUE Fe A6 M 1 . L 1k
WA 5 FiR. 3515 J1-20A TR . AN 2
o] A R B AR R PR T R AR L R iR
YIF Rt s it T R B AT RS .

NS HTHE A sisT ) D REAS AR K. R Vec-
tor. NTT11.5 BRAFAEAR AL /N B AL BT sis T B R K 2
/NI genP 3K (GenBank:JQ975418) K
DNA J¥ 51| % 3% i 2 ik 1R 77 4. il if SWISS-
MODEL (http://swissmodel. expasy. org) #f 17
[A] I g 4 0 AE 28 4K 4 Chttp://www. ncbi. nlm.,
nih. gov/Structure/cdd/wrpsb. cgi) 43 ¥, 45 3 &
(APHD I Z5 #0380 APH 4509 S 3 Pk o (e
BR AR5 o Bk 1R X 40O 4n 1 6 firn. APH fig
ATP iRy bl b e e 2 S w2 Ak . 3 1hi
Wi FR 3, pr LA sis] SRR KR 37.4"-
MU EE L genP Sy i) TG . 17 55 fifk JT-20A ik
113" AT RUBL R AR R ROk 2

NH, NH,
HO Q
o HO HN HN
0PO} W W HN
“"HO NH — NH,
HO, Q sisl 0
HO —_—— 0.
OHoy HO CH — o o
"
CHHN(y H

CoH1:00P (260.03) CiHioN:O, (481.27)
D-glucose-phoshate JI-20A

CoHaN;O; (447.27)
Sisomicin

BSs ARBREVARIRESD sl EEMELER

ATP binding site

antibiotic binding site

B 6 APH WZ#KFEME PO

TER KB R AW UGS R A 2 AR AL
(925 B8 . S 310 P29 JT-20 A 1 J1-20B 43 53 4 % ik
TR genP M1, B2 D2 45 B e 3" 4 f %
I AR KRER C M Col PRRAKAE SRR
BER CL  TELS ) B 47, 5" 37 2 8] BUEE (1) X
S EL 38 A A B R A AR e [ U

WL B sisT 4 genP J3 8 [ R 1 5 1K 81.8 4.

TR AT 2 R G ot 2 h . 3L 4= XU
PR LB A R SR B A R B L B 3
RLF AL R K T 0 BT 2R A R B R0
(T AL WG . I ROIREE R B 3T 4 R Ak
JETE S DU A B O T 250 K A 1 L < B
HIBR A SR T B2k 3R s A I 1Y) B0 T
w5 B A Ak T T AR EE DR OR B R R IR R
AN — A 2 bk H AT, T A R
A TR B 5 T I 9 03 S B IR IR B R B
A2 T A O DR R AR R A X
PARAUASE A 77, = B 2 7 3 DU B2 ) T &R .
A REAE 374 - RUBE R Bl T T b DL R S
FFIEAT Y G O R 2 R M 1) Tl iz
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