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C-6’ aminomethylation modification in gentamicin biosynthesis gene cluster
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Abstract  This study explored the C-6" aminomethylation modification in gentamicin biosynthesis gene clus-
ter. Plasmid pFT104 used for the genT in-frame deletion was constructed and transformed into M. purpurea G1008
by conjugation. Mutant M. purpurea GT106 ( AgenT) confirmed by apramycin resistance and PCR amplification was
then obtained. Next, a recombinant plasmid pFTN203 was constructed for blocking-up genN. pFTN203 was intro-
duced into M. purpurea GT106 by conjugation. A desired mutant strain GTN205 ( AgenT + genN) was obtained by
PCR analysis. Finally, based on the role of genK in C’'-6 methylation, the mutant strain GTNK308 ( AgenT + genN +
genK) was selected by knocking out genK. Metabolites were isolated from the fermentation broths of mutant strains
and analyzed by MS. The results indicated that the metabolites of M. purpurea GT106 ( AgenT) did not change
compared with the original strain G1008. The mutant strain GTN205 (AgenT + genN) no longer produced genta-
micin Cl, and yet accumulated in gentamicin Cla and C2. Gentamicin C2b was no longer detected in the metabo-
lites of strain GTNK308 ( AgenT + genN + genK) . These results showed that the inactivation of genN led to the
blocking of the synthesis of gentamicin C1 and C2b. It suggested that gen/N might participate in the modification
of aminomethylation at C-6'of purpurosamine, while genT was not involved in the C-6"aminomethylation.
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LERR 50 ng/mL W B R 25 pg/mL FIFER
25 wg/mL ZEWERTER 25 we/mL,
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Table 1 Primers used in this study

Primer Sequence Restriction
enzyme

Pl 5'-GAATTCTGAAGTCCGGCACCTGGA-3’ EcoRI1

P2 5'-AAGCTTGAGTTCCTCCGTGGTCCA-3’ HindIll

P3 5'-AAGCTTGTGGTAACTCAGCAGGCG-3’ HindIll

P4 5'-TCTAGAGTTGACCTCGACGATGCCAC-3"  Xbal

P5 5'-TCTAGAACTTCCCCTATTCCCGACGC-3"  Xbal

P6 5'-GATATCTACCAACGGTGCTGCACCTC-3"  EcoRV

p7 5'-GATATCCAACGAGTTCGTCGACCTGC-3"  EcoRV

P8 5'-GAATTCATCAGCGAACTCTCCGCGGT-3"  EcoRI

P9 5'-GGATGGTGACGGTACACAATCG-3'

P10 5'-GTATTCGCCAAGAGGTATCGGG-3'

P11 5'-TAGCGCATGATCGTCGGAGG-3'

P12 5'-TGAAGATCTGCACCCGCAGC-3'

P13 5'-TGCTGTGCTCGACCAGACGT-3'

P14 5'-GAGATTTTCGACTCCCTCGCC-3'
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Figure 1 Composition of the recombinant plasmid pFT104 (A), and verification of pFT104 by restriction enzyme ( B)
1:DL5000 maker;2:pFT104/ ( EcoRl/HindIll) ;3 .pFT104/ ( Xbal/Kpnl) ;4 .pFT104/ ( Xbal/EcoR1) ;5 :N\-EcoT14 1 digest DNA Marker
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Figure 2 Composition of the recombinant plasmid pFTN203 (A) ,and verification of pFTN203 by restriction enzyme (B)
1:DL5000 maker;2: pFTN203/( Xbal/ EcoRI) ;3 pFTN203/( BamHL/HindIIl) ;4 . pFTN203/( BamH1/Bglll) ;5 . pFTN203/ ( Kpnl/Xhol ) ;6: \-

EcoT14 1 digest DNA Marker

3.3 genT AW FLMT R K #R0g 5k 5 5o dE
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Figure 3  Sketch map of homologous recombination of the genT in M. purpurea G1008 (A) ,and PCR verification of the mutants ( B)
1:DL5000;2:G1008/(P9/P10) ;3 :GDT105/(P9/P10) ;4:GT106/(P9/P10)

3.4 genN B BT R RARE i & 5 5o i

ZR°2. 37 U7 ik K pFTN203 3 AZELL {4/
IR GT106, 4% 1| bR 223 5 RATIE R bR, 9148
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PR PR G BN A5 1 AR 2005 3 s U bk, i
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ELXT, GTN20S i€ Ay geniN J: A B R AL bk
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GDTNK307 Ay B A2 400 R Ak o BRL 38 80 T PR 4485 BN T
EAS S| — ik 2 % 25 ERURI R, v & ML)
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RIE 5-B, &4 /NS HES AT, 200 Eb X, UE
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Figure 4 Sketch map of homologous recombination of the genN in M. purpurea GT106 ( A)
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, and PCR verification of the mutants (B)

1:DL5000;2:GT106/(P11/P12) ;3 .GDTN204/(P11/P12) ;4:GTN205/(P11/P12)
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Figure 5 Sketch map of homologous recombination of the genK in M. purpurea GTN205 (A) ,and PCR verification of the mutants ( B)
1:DL5000;2 : GTN205/( P13/P14) ;3 : GDTNK307/(P13/P14) ;4. GTNK308/( P13/P14)
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Figure 6 MS analysis of metabolites from G1008 (A) and its mutant strains GT106 (B),GTN205 (C) and GTNK308 (D)
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