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Abstract A new sisomicin resistance gene sisR was cloned from sisomicin-producing Micromenospora inyoensis . The sisR [rag-
ment was obtained by PCR amplification. The primer pairs were designed based on grm gene sequence from gentamicin-produc-
ing Micromonospora purpurea . The template IXNA was isolated from Micromonospora invoensis . A series of different DNA frag-
ments were amplified by PCR, which were sub-cloned to vector pUC19 for further identification. Tt was found that five specific
transformants containing target DNA fragments could resist high concentrations of sisomicin (over 1000ug/ml. sisomicin ) . One of
them designated as sisR, was then sequenced . and the alignmenl among sisR and other related genes showed that sisR gene dif-

fers from any known genes. It was concluded that sisR gene is a sequence that has not been reported so far.
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CHERERFASEE MARERBAFELRNE. -A
HMEEMESSC R ERE R T MAEARAE i
BDABMAEY SRR EENEN. B dEELTEE
ATRENS HRgL S MREEERESHE BT
BT RARE . R RERE Tk EnN&E R
BAF. FATTEYSEA A ENRE T LR L.
188 LA M I o RGO — B i T 2 & R RE B AT o B
FOARE R EREE SRR RE N E
PR SR D TFEH N A M

AT O T MR BB Ry 2 R N A DA
IR AR BN DNA BB LY102( sisR ) L 3 TEIE £
pUCIS {4 [ ¥ {L E . coli DHSa 2 EMHE LHEKREN

e bR IE R pt iR A S RN (I e R LA LT LE -9 i o i

pLY 102 . 2 FR 0 & U] . B o 50 e R 3k 5 0 L 0 28 B 847hp
FISRIE DNA K EL . 50 DNA K B2 IERA TR L By 58 (I
T2 I8 /) A B Y R B 2 DN AL R B R 847bp LA
W& L ORF. FIEME B B A e 1 RBS fr LT AL
el T R b M BRI . T TEE [ Blast BEAT L B8 GA
ERNMERNNESTA. S HENESEF I HF D
AF EMME RS ES KT B, A E
o MR B ) ST R R ST R A AT B K B R Y
o B R A MM TR E
1 MH 57
1.1 ##
1.1.1 FERP SRR 0 B b B s @ 15388 M B M R
ff: K ¥ ¥F @ BL21 { DE3) . JM110. C600 ( BNN93) AT DHSa
(pUCIS Iy L 2 5 T e I & P42 it pliC18 i
EryIRAA™R HvEAREACHE.
1.1.2 MHELIBEFL BESTTFNMETHS (L
W 10/ VB REAE ATHER B/ AR 7388
KRR 7.
1.1.3 EMAHT . FEMTHMYEATESTERK
# 4T RNase A HIE] 5 42 6 % (thiostrepton . thio) #7 Sig-
ma 7T b BT H T # S Ampicillin, Amp) A FE 2 6T b
E??K*# Ja b e £ 8k PSS E BT RS Y Phar-
macia P PCR A1 E4E LM T S8 8 R HFW &) &6
DNA !r'ﬁllzzﬂ; LB (RKE) R D al (TakaRa ) 7
1.2 K&
1.2.1 DNA # 1 ffc e B m ik 8 TS388 3 8 1K DNA Y 2
ER*"HFHJEIW* -:Fﬁ'*-‘f DNA R e 1R " O DNA M
1 e Ly i B T AR LR A CaCl, K
rE-g gt ) ol Eaﬁﬁi#ﬁ'}ﬁi%‘ﬂi“ﬁ% b i ik %
£
1.2.2 PCR R L

318 1: Sense Primer: 5' GAGCTC GCCGGTTCAGGATC-
TITG T 8] 28 A Sec ] {7 2i; Antisense Primer: 5 GGATC-
COGGCGCCGATCCY T RI28 2 BamH [ il sd .

3% 2: Sense Primer: 5° GGCGAGCTCCTATETCTGAAS ;
Antisense Primer: 53" GCGGATCCTTCGGAGGACT3’

PCR K hi & f+ % 94C 1.5min. 59°C |.0min, 72C
3. 0min, 30 TEF. RS 72CH T 10min. 8T PCR T,
Wi B/ S 2P DNA BT B - RAKETRE
BYDNAWE RIS EEIT W S TR EARFRE RS
R TR .

2 R

2.1 ELFHHBNRE

Sierit e EHA/ D EAAERRE TR R
iHLE SN AT R B R E RO o — WRIRAE R R EE
?E/?ﬁ}ll] Goldberg SL S 9 57 A QUL (B 07 38 8 A W A0 R 1

B ERERNRABFEN 2 EERAMSITTHEIER G 1EBY,
HE A RESR AN FRER IR sl I3
R[HUMHL T S TR Ak AR L H O EGE ok Wi
BRAFINA . B A TERIE k2R AEY
FATR DNA A & —EHER T EMAREN
V@m%[%‘ﬁlﬂm%&ﬁ%ﬁﬁ?ﬁTfﬁﬁﬁ'lﬁiﬂﬁﬁjﬁm*ﬁ- 3T
EHRRESRANXE. ATEEHLPEHE.Z2REH
HEBRTHEERR AR FHEXEMERLIN KK
HEEWELBNAANNTHERRE gm FRMEITHE
W AT AT KENEEARMMETA G R
P RERE RERE RGN EEA

Gl A TE gm HIHMFER 1.

Naolté?5)
wrm
Bl TH478)Y
Ret 3011 N
\

€I e 1343
ECoR898) /7 Bamtlg1379)

Adpurpurea methyvlaset grmngene {1383 bp)

B B PHEFELE g #EH
Fig. 1 M. purpuren methylase( grm) gene

%TL}L%I%&H%B& AL grm YRR “'#&éiT
7E PCR ¥ W 8E & % zrm §Y ORF r? LT R R R
BOELREIDHL ARG Y. 17 PCRY . PCR 88K
1809 DNA K B 28 B i B o oe vy 0k 0 35 70 1 sl 32 /s AN )
BT DNA FBE . 25 007 A B ) 5 B 1D B0 L JE 5 22 (R EE TUES YD A
pLCIS BAE i i1 48 RIG L R HE FF T DHSo B R A1,
HESDDATEFERETZNLE. BHEEELF S
| + BumHl ] B§ W7 09514 P1{grm ¥ 97 ~ Ll4bp HI 1366
13771Jp)|'1’HTf“‘ S B R o I 1 P A B P
14 pL R S TR DR K 28 R L 2.
AE 2B . RASI PP HEENA R — &
RS R EINT BB E—£0K KA EH DNA
FE. RARREMETT, B2ilEidk, BRAEEES
MMART IR HET N B SR ERNER
FARRALEEN. HEXTMTFH~= a8 THEN
A DNA T 7l B wER®E HEFHEAASHMEERMN
DNA FEA S S A0S 1 PR IEBY T ok - 5 e
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2.2 BEESHARNpLYI2 HEERAIH

HRE R A E & pUCIY, B LR A E . coliDHSa B2
M, SHEARKEILEG S HEEF(RE D, Kb 4
A 54 B#9$ 4 F pLY10! ~ pLYL05( . 4) , 5 DNA K
B LY102 BRI M0 £ 5 B S(sisR) o N 5 B A 1
A FF MO IEHE(ORF) . BESLIR pLY102 #E ik — 485 . B
HAEFAARBMAARKERI(LE ). LYI02 # DNA
B3 LE 3.

1992 4 Milorad K SRE M S/ DA RE P RSN
TARKEW sgm XE 28K pUCIO A XBHH . SIET
BEMARKEEFRERTA THE AR KEMNAHT
KA 300ug/ml £ . R FRFFERHEM pUCIo WEE.

B2 FESI4 1A FKUE B/ R B B o 0 DINA B0 o B ) FALFPITER R L A 1 iR R AT LB B, pLY102 B9

Fig.2 The map of PCR-products by primer-pairsl from Bitk B 7% 1000pg/mL, H sgm HE B W 3 5. AREMAT

genome-DNA of Micromonospora inyoensis VI RR T B S AT 5T M B 0 A OB 1T 7 Ok R ALY R

M: DL200O marker; 1~5: the PCR-products 1 - 3. WAL, EH AR, L E 8 DNA PR R x5 8
7= 0 69 LMK T R R

1 GGATCCTTCG GAGGACTCGA TGACGACATC TACGGGOGAC GACCGTATCG ACCAGATTCA GCAGGCCATC ACCAAGAGCC
81 GGCGCTATCA GACGGTGGCC COGGCCACCG TGCGTCHCCT GGCCOGRGEEC GLCCTGETCE CCTCGCGGEE GGACGTGCCE
161 GACGCGGTGA AGCGCACGAA GOGCGGGCTG CACGAGATCT ACGGCGCCTT CCTGCCGCCC AGTGCGCCTA ACTACACAGC
241 GTTGTTGCGG CAGCTCGACA COGCAGTOGA GGOOGGGGGT GAAGCGGTCC GTTCGGCCCT GTCTCGTGC6 ATGTCGGTGC
321 ACATGTCCAC TCGGGAGCGG CTGCCGCACC TCGACGAGTT CTACCGGGAG ATCTTCCGTC ACGTTCCCCG GCCAAACACG
401 CTGCGTGACC TGGOGTGTGG CCTCAACCCG CTGGOCGCAC CCTGGATGGG CCTGTCCGAC GAGACCGTCT ACGTCGCCTC
481 CGACATCGAC GCOCGCCTGA TGGACTTCGT GGGOGCHGOC CTGACGAGGC TGGGGGTGGC GCATCGTACG AGCGTGGTCG
561 ACCTCCTGGA GGOCOGCCTT GACGAGCCGG CCGACGTCAC GCTATTGCTG AAGACGCTCC CCTGTCTGGA GACTCAGCAA
641 CGAGGCTCCG GCTGGGAAGT GATTGACATT GTCAACTCGC CGATTATCGT GGTAACCTTC CCGACCAAGT CTCTOGGTCA
721 GCGATCGAAG GGAATGTTTC AGAACTATTC ACAGAGTTTT GAGTCCCAGG CCAGCGAACG ATCGTGCCGC ATTCAGCGAC
801 TGGAGATCGG CAACGAGCTG ATTTACGTCA TTCAGAAATA GGAGCTC;  GGATCC: BamHI: GAGCTC: Sacl

B3 FEE DNA W LY102 4 BamH | -Sac I K H MFF5
Fig.3 Nucleotide sequence of BamH 1 -Sac | region of the cloned DNA LY102

M1 2 34 5 6 m BamHI ()Bg! 110197) Bel TI(371) O:F t.\}:ﬁ:l(ﬂ?)

LY102(sisR) 847 bp

s A kR RRMTRNGE

bp bp
Fig.5 Gene sisR and its restriction endonuclease site
2680— X1 HERRBHAMBE
— 2000 Table 1 The recombinant plasmids and their characteristics
— 1000 . Level of ;e of _ Level of i of
847— 750 Recombinant sisomicin i Recombinant SISUIMICLI .
. . nse; . insert
00 plasmids  resistance (bp) pl d: resist. (bp)
Hpgml) —F 1 pgmL.)
—2%0 pLY102  >1000 847  pLY1I9 0 1852
M4 BT RBDEERKE pLY114 0 1217 pLY120 0 1135
Fig.4 Gel analysis of the recombinant plasmids by
pLY115 0 1135
Ssc I + BamH 1 double digestion
M: ADNA/Hind [l marker; m:DL2000 marker: 2.3 sisREEMBERSH
1~5: i lasmid pLY101 ~ pLY105
reoombinant plasenid p P BAFK pLYI02 ZHREEY THE(KE)ARA Y

digested by Sac I + BamH |
6:pUCIL9 cut by Sac I + BamH 1 (control) .

F¥ £ NBCI BLAST Server ZF ] . Lt %% #1404, BRIA BT SERE Y |
3 A % B B/ 9 H B ( Micromonospora inyoensis ) K1 DNA B
EMARKESHEARNARRAEANHER, SERAM K
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(grm)m,u&*ﬁ M. zionensis FIPLHE T E (sem ) A AH B

Mg 838— sisk 847bp

grm 1383bp

Bk

H:1

{1383

HRRES,HEFA AL SRR, Bk, ROHX
AFHREEMmAN sk, FBREFITEERE 6~ H 8,

Belll (478) Xhol (675)
2l ( )grr{il \ EcoRI(898) Bglll (1343)
\

Bglll <301\N \ grm2 | BamHI (1379)

M. purpurea methylase(grm)gene
1383 bp

B 6 sisR DNA 53 B M. pupurea FiFK K ER P EALB R grm /Y [F W HE
Fig.6 The alignment between sisR DNA and M . purpurea gentamicin resistance methylase ( grm) gene

838 sisR 847bp

grm 1379bp

1379

Bgl 11(297) Bgl 11(1339)

1
BamHI(103) :BRI ;“(474*'""”: grm2 meI(mS)

M.rosea (grm) gene
1379 bp

B 7 sisR DNA 53K H M. rosea UK KB R FEACHEE grm B[R T HHE

Fig.7 The alignment between sisR DNA and M . rosea gentamicin resistance methylase ( grm) gene

Qlm

H:1

B838— sisR 847bp

sgm 1122bp
‘ s

Bgl 11 (391) sgm  Xhol(765)

M.zionensis(sgm) resistence determinant
1122 bp

B8 sisR DNA 5% A M. zionensis FIHLIERE T B L4
Fig.8 The alignment between sisR DNA and M. = is resistance d inant

% DNA I E A AT EI#FTRELEST.C2
RELYI2HWE | T ORF,ABEHSINSERAE: X gm #1H
Tt 5510 90% (M. purpurea) F 95% (M . rosea ), % sgm B
RBHEH 93%.

24 BHEULXE

3517 — g PR

H o9 pLY102 ¥4k BL21{DE3),JMi10,C600
1 DHSa P A T8 EHBREKEE
Fig.9 The map of plasmids from E . coli
BL21(DE3)/JM110/C600/DHSa with pLY102
M:ADNA/ Hird [l marker; 1~ 4: plasmids from
E . coli BL21(DE3)/JM110/C600/DHSa, respectively( Sac [ )s
5:pLY102/Sac | {control) ; 6:pLY102( control,
not digested by any enzyme) .

#4823 a1k B4 3 41 RO DNA pLY102 B b KB Fr el
BL21(DE3) ,C600( BNN93) .DHSa A1 JM110 FURp 5 15 = B B
AAARKERH AT, ¥E 25 EHRIRR

DNA,% Sec | 1 BamH | BB U RN B, FR SR K
pLYL02 DNA —%, HAa BT mkERE 9, Hkxf Baw
0 HRWRKE2NEEH TR AMRR pLYI02 A5 &,
Bl AR SMIE DNA P BUREM . B 9 W lanel ~ 4 43 B A 3E
BT E. coli BL21{DE3)/IM110/C600 1 DH5« K55 1L BiEL,

M 1 2 3 4 m

10 LLS1%7 1 70 2 M Sl-ch-DNA §" 1
sisR FF 51 (9 8 3 36 1E P
Fig.10 Verification of sisR fragments amplified
from Sl-ch-DNA with primerl and 2
M: ADNA/Hind [l marker; m:DL2000 marker;
1,2:PCR products amplified from S1-ch-DNA with primerl ;
3,4:PCR products amplified from S1-ch-DNA with primer2
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2 Sac ] BRG] Lane5 7 pLY102 FE B Sac | S0 RE ), fEXT
W :Lane 6 37 pLY102 REFIN{ES £ 3f M,
2.5 TRBERKE sisk REMBIE

FRTEFEHINER ISR EHTSHERE
BT PCR 4 2, R FF AR R BB {5, R G R HFHLUHKE
B\ B0 460 T 1) 3% £5 4K DNAC(SI-ch-DNA) fEHI#E , B 1T PCR
8RR 5 IR P ) £ S0 B O IR R TR R R, R AR A
BHRERERGHERSBR—S (WA 100, Ailid - ik
ERERENFHEEEARKERDEAE.
3 i

FMPCREAL MK B/ ME M2 EEAT ET
EHMREE. 2 DNARFHBEHER . SFEEXFHERN
M. purpurea F1 M . rosee RIS PEHEEH 005 LAt &9 | HAE .
sisR BRMH B R A EINAER, S 1000p/ol L -, E2C
TE R HE L0 (3000g/mL) B 3 45 1A L, B HATR 85 £k B
R EMMARER XA T —SARET s REHDF
BAMSHNMREE TBRERNER.

ATHAFHERXEVRKE R R RE PR RER,
HETEHACHENSAMAREREXRZRINH
P RE grm flsgm 5, F LIS SR HEARR BT
TRAWAFAEI AN SAETERAEERANE A
[ TF 0 ] B HE HIPE AC RS PCR 31§ (R4l # ). BIS
B grm (KA M. purpurea )7 9 BT PCR 2140 1. 52
PCR P HEBFIEFIDNA FBE B2  REMHT, 2K
[ WF 50 2% FIG R T sk BLMESEE . WTRAIRT ssR BHE
INEEHE DNA P4 5 IR SR E A9 M KB DN FEF AT e
A LAEN R xR R Al R R B e ditEaE
FHIM L ENMEE S KELETm T aERE NKAE
£ EEE EEXRS .GH8, G F BENZE i
EHAMPERERLN DNA FAREHRDN KB KB sk
HEFWNMEHEE T8 VR0 Y
AR ERENRRE 2R PCRIIY LIRS
BEAMES. FLYI2DNABKSEFNEEREME 2.
WK FE R BY el S0 B2 T (906 LI B SR AL AT LI AR L
TIEBEAE DNAFFRFE. PRI 1S sk EFEMB
ToRME 8K iR B0 grm SR sgm Bk B0 A ET £
HHEAR. ACREMNIERMERSY FH -1 LW
Bl I BGEMr & X B AR AN RERFEERAN, ELE
FERNA Bt TR B FRIRTESTFI T ENPEREDR.

FREEEL ok BERAER, RO SHESHALA
B PCR 514 2,35 LI R AR 1 S5 #0847 PCR B B, (5 88
BHEHA M DNA B ST XTREKER BN
FHREEE—EREN SESIMHEN TEFRRIIE, A
AT EBMEY DNA RWHMKESL PCR 3 2 7 HFW
ssR A DNAVKE R ERME. XKEE 109K TY sk
AN ONA TR H H T R DNA HHFHEE
B

MR B/ DA g (ke PCR T RGO DNA A
B FME, EEEN 87p, AHBEMIARKED
E.EFPHMER, SCHREMES M. pupurea Hl M.
rosea FIBLIR K BEFEMATEN LLEKRA M. zionensis BY
FitEHE M (mRNA) RS AR B (90% &L L) 8 K 5]
MBI A AR R ESIE SN ESTIERS
HMEE. BT ERARENHEN.

B WA RAIHAHAW FRFRFHRAES L
AAEH LR T H AT, H AR BoorFik!
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