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CAGCTGGAGGTCCTGGTGCCGGTGCTGGAACGGCTGGGGTTCCGGACGGGCATCGACCTG 60
TACCGGCTCCTGGACGCGGCGGACATCGCCGGGCGGGAGCTGATGCCGGCGCCGCCCACC 120
ATCGACTCCGTCTCCATCGTCAGCGGGCTGGCCGGGGTGTTCTCCGGATTCAAGAAACCG 180
GTGCTCGACATCGCGGCGCGGGAAGGGGTCGATCCGCGCGACGTCTTCTTCGAACTCGGC 240
AGGCGTCAGGTGGTCGCGGGCCAGGAGGACCTGATCGTGGAGGTGGCGCTGCCCCTGCGC 300
RBS sanL—
GCCGCCCGGGACGGGGGAAGCCCGGCGGGCAGTGEGGACCGGCTCATGCTGACCGTGAACG 360
M L T V N
GGAACTCCCGGTACCTCGTGCCGGCCCCCGCGGTGGGAAGCATCCTCGGGGGCGCCGAGC 420
G N S R Y L A P A P A YV G 8 I L G G A E
TGGCCGCGCTGGGCGAGGTCGTCCGGTCCGGCGAGAGCCTCTCGCAAGGGCGGTGGCGGG 480
L A A L G E V V R S G E S L 8 Q@ G R W R
AGGCGTTCGAGCAGGCGATGCGCGAGCACGTCGGCAGCCGGTACGCGATGACCGTCACCA 540
E A F E Q A MREHVYV G S R Y A MTV T
GCGGAACCGTCGCCGTCGCGCTCGCCGTGCACCTGCTGGACCTCGCCCCCGGCGACGAGG 600
S 6 T VA VAL AV HL LDULA AU®PGDE
TCATCGTGACCCCGCAGACCTTCAAGGCCACCGCCGACCCCCTGCTGGCCCACGACGTGA 660
v I v T P Q T F K A T A D P L L A H D V
CGGTCCGTTTCTGCGACGTGGAGCCGGACACCCTGAACGTGGACGTCGACTCGTTCGAGT 720
T VR F C D V E P D TULN V D V D S F E
Smal Apal
CGCTGATCACCCCGCGGACCCGGGCCCTGATCCTGGTCCACTACGGCGGCCGGCCGGCCC 780
S L I T P R TR A L I L V H Y G G R P A
GCATGGACGAGATCATGCGGGTGGCCCGTCGGCACGGCGTCCGGGTGATCGAGGACTGCG 840
R M D E I M R V A RRDBGV RV I EDC
CGCACGCGCTGGGCGCCCTCTACCGTGGCCGGCGGCCGGGCGTGCTCGGCGACATCGGGT 900
A H A L G A L Y R G RURUP G V L G D I G
GCTTCAGCTTCCACTCCAGCAAGAACATCACGACCCTCGGCGAGGGCGGCATGCTCACCT 960
C F 8 FH 8 S K NI TTULGEGGMULT
TCGACGATCCCGAGTGGGCCGAGCGCCTCGACCGCATCCGCTCCARCGCCGCCGACGGGG 1020
F D D P E WA AUEIZRULUDIZRTII RSN AWM AD G
TCCTCATCCCGTCGCCGCTGTCGGCCGGGCCGTACGAGCACTCGGAGCCCTGGATGATGT 1080
v L I P S P L 8 A G P Y E H S E P WMM
Smal
GGGCGGGGGACTCGTACGAGAAGGAGTGCCTGCGCATCCGGCACCCCGGGAGCAACGCCA 1140
W A G D S ¥ E K E CULIRTIU®RUHUPG S N A
CGCTCAGCGAGGCCGGGGCGGCTGTGGGGCTCGTCCAGCTGGAGCGTCTCGGGGAGCTGG 1200
T L S E A G A AV 6L V QL ERL G E L
CCGGGCGGCGGCGATGGATCGCCGGGCGCCTCGCCCGGACGCTGGCGGAGGTGCCGCAGG 1260
A G R R RWIAGIRULARTILWAEV P Q
TGCGGCTGGCCGACGTGCCCGAGGACGTCCTCCACCCCTACCACCTGTTCACCTTCTTCG 1320
vV R L A DV P E DV L H P Y HL F T F F
TCCGGCCGGGACAGGGCGTGAGCCGCGACGAGGTCATCCACGCCCTGGCGGACGCCGGGG 1380
V R P G Q 6 V 8 R D E V I HA L A DA G
TCCAGGTGCAGGTGCGTTACTTCCCCTTGCACCTGCGCCCCGAGTGGCGGGGTCGGGGCC 1440
VvV Q vV Q V R Y F P L HL R P EWUZ RGR G
ACCGGCTCGGCGAGTGTCCGGTCACCGAGCGGCTCTGGTTCCACGAGCAGGTCACCCTGC 1500
H R L G E C P V T ER R L W FHE Q V T L
CCTGCTACCCGTCGATGACCGACGGCCAGGTGGAGCACCTGGTGCTGGCCCTGAAGTCCG 1560
P C ¥ P S M T D G Q V E H L V L A L K S
CGCTCACCGGACGGCGGGACACCGGCGAGCGCGGCACGTCGAGTTACGAGGAGGCCCGGG 1620
A LT G R RDTGEZRGT S S Y EE A R
Apal
CATGACGGAATCCTATGACGTGGTGGTCGTGGGAGGCEGGCCCGTGGGCCTGGCCACCGC 1680
A *
CTGGCAGGTCGCCGAACGCGGCCACCGGGTACTGGTCCTGGAGCGGCACACGTTCTTCAA 1740
CGAGAACGGGGGCACCAGCGGCGCCGAGCGGCACTGGCGGCTCCAGTACACGCAGGAGGA 1800
CCTGTTCCGCCTGACGCTGGAGACCCTTCCGCTGTGGCGCGCGCTGGAGAGCCGCTGCGA 1860
GCGCCGCCTCATCCACGAGATCGGCAGCCTCTGGTTCGGGGACACCGACGTCGTCACCAA 1920
CGAGGGCCAGATCT

1 1.9kb Poull -Bgl I DNA
Fig.1 The whole sequence of 1.9kb Pvu Il -Bgl I DNA fragment and the deduced animo acid sequence in ORF

GGGA DNA
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5 sanlL Southern blot
Fig.5 The Southern blot hybridization of sanl. gene disruption

A. The agarose gel electrophoresis of the total DNA digested with Dpn |
1.sppl EcoR1 2.S.ansochromogenes 7100 wild type strain 3~ 8. Disrup-
tants.

B. The Southern blot hybridization 1~8. They are the same as A.
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STRUCTURE AND FUNCTION OF sanL.—A GENE
INVOLVED IN NIKKOMYCIN BIOSYNTHESIS OF
STREPTOMYCES ANSOCHROMOGENES *

Nie Liping Zhang Jihui Tan Huarong
Institute of Microbiology The Chinese Academy of Sciences Beijing 100080 China
Department of Biology Liaoning Wormal University Dalian 116029 China

Abstract The chromosome walking strategy has been used in this experiment and a 10kb
DNA fragment was cloned from the cosmid library of Streptomyces ansochromogenes using a
partial DNA fragment involved in the nikkomycin biosynthesis as a probe. The nucleotide se-
quence showed that the DNA fragment contains two complete open reading frames ORFs
they are designated as sanK and sanL respectively. The sanL is located on the upstream of
sanK it has 1281 nucleotides with ATG at 345 position as start codon and TGA at 623 posi-
tion as stop codon. The deduced product is L-lysine 2-aminotransferase using Blastx program.
The experiment of gene disruption indicated that this gene is closely related to nikkomycin
biosynthesis of Streptomyces ansochromogenes .

Key words Streptomyces ansochromogenes Nikkomycin Biosynthesis L-lysine 2-amino-
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