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BEramBSE oUdHExER
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(PEBFERMENTRS dLE  100080)

B E BUBEESKIEERH#TTHAERE —saw] HNSENF. SREVE 1500bp B
DNA A BT H — ¥ FFRHER (ORF), KR MK ZE 419bp E 1252bp k. KB EEH
HRAEAHER wvhiGHERMRFYIHE 89% MR, 2 1500bp 9 saw DNA Fr BIEAF)
BBERERRRE pU702 5 WK EHBRN A X EESHER T RRBEELEHKCTIL,
A7 BRI FHRAAR. AEERRMERE—SHRAT ZEFOEYEIE &R
FW saw| ERETARBESEHLARTEANLATREPTEERER, 2046 PEHA
FTAHFEBW—ITEEREHA.

£RA BETAEBN, HLER, FRSHN

SES Q78

REEDEABHMNSFEY¥RAMER LN — MR EAL. SEBRHENREE
YIRA BREYHREARANES AR VABEYLREAFNELNETHLERAE
MEHERCRAIMEY R T AU RORFESH R, AR EEN S RBRET
FREE. ERTFAKTFEAARTOMHLAENRNAERERE X AR ANBEREEDE
wAKF - LEENEMARLAE, BESCEREENRERILIRITENETE
% (Nikkomycin) =4, ERAREFAVMMEEGEAN, WAR T HERRERE
“, SAEWEY BELGRARXECHEERERERE UF— A%k, TREERE
MEMEFKCAERNESAT. RNPPHTRSREN. BE-CHBREHEXAS
A HE SR W N plJ702 B ek, BX R #k T p702 A 58 o B 44 T S B AL AR
f&. AMEFMERAFHRBBHGN pI702 ARABE-CHER, BHIIRAENE
EBRY, EFEBBNELE - CRER ML R TRAMHER, BXEEEMAE
BT, K, AEERRFHEARTHR W5 £+ - REAEFRNIAFRENGCLS
EHZER. AWIFRZEETIEAHCEG TE5RErCSBHI LT XH
sawl A, A B ZEE KN 2500, HRTTH R SR, IRE R B RETR.

1 #HFF®
L1 #H
.11 B R AR A KB (E coli) IMI01, X ¥ 5 65 8 B (Strepromyces

*EFXR AN ERSHNPERFRESESHBTE.
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coelicolor) # F 6 L R BG AL Bk C71, B % = @ S B & (Srrepromyces ansochromogenes)
7100, DNA BBt F % i & W 57 8 4& Bluscript M13, 4% DNA R & #H B E X KO7. &8
BIFE plI702 LA K B T 3 R B O 6 R £k pDHS 3 B A BT 5T A K.

112 BEE KBHFHELBERE XM TERH. dBEEREKERERE
(YEME) . JE 4 B & B A5 5 35 3 (ROYE) B ZE AR 35 36 (MM) B B 30K [S)FC . T 4t
DNA $ % 80 X BAFF B I 95 5 2 x YT $%30HR (6] 7 5 BO .

113 M. P RRAYIAN SHFTAE Hindlll, Sacl, B85 Y18 Exolll, Klenow &
T4 DNA # ¥ ¥ % Bochringer 2 8 = . DNAMF A T7 DNARGB AN F kit b
Pharmacia 231 TR Al = R B ¥ BB ZROK M E R 100me/ ml, %N S0pg/ ml,
WS ZEEHEE SQUIBB BT A EMN, A XET = F R LM (DMSO) B,
HEU & W R S0mg / ml, 76 ROYE #3526 FI W 8 S0ug / ml, 76 MM 2 5
W 10pug / ml, ¥ B B T & W B 29 50mg / ml, % R2YE P AW O 200pg / ml, #
MM i % E N 15ug / ml. ERIERERHE - 0CKERE. BL K (PEG)
1000 # T Merk—Schachardt 24 7, A TR B FE AL RAK A LR, X gaf IPTGHTAB
HEHAFOEE & LBIEHE P HARBEN 40pg / ml.

114 [R{2E. BT DNA FRMEK e "PICTP W TILEEEEYESFTEA A,

12 FZE .

1.21 DNA #EF4i{k. Bl DNA RE & DNA 4ifk, #CHk [4~ 6} 7%k 317,

122 KBFF T A AR S & B SO0 (4, 6] 7 IR BT

123 HBEFAEREG S, BEREL &30 (5, 6] 7K #H1T.

124 HEDNABZEFERSF SEEARRAKBHE IMI0| BEFEERST 2x
YT RIS 2L, 37C 3 A, B8 TSulf i S EBF M & H 100ug / ml RFEF
EEN 1.5ml 2 x YTIRE ., 37CHH 1hEIA 75018 B W B4k KO7 Sk E£ 35 5F 1h,
RIE A 1SpIFTEERLH ) FHRE R (Tmg / m) F LRI b, W BIFSE 14~ 16h, B
Wl R, 3 1/ 4 IRBLH 20% M PEG BT 8158 DNA MR, SCMEMT
BISH DNA % T TE Sl & M. DNA F7IBE% R [7] HE#fT.

125 HEBERIHEEN T, DA FIERIREEEHRAIZE, BRI ETAREAD
Fik. ¥ sow! HH T HREDHEEEA TR RAR K pU702 F R LAER KRB, WK
ERE . (R0 AR BB F (Gene disruption) 9 % B BT 7T B H ARG Sh B8, ENAE saw] &1
BHIE M For pDHS L, RN W E MK KBATE, RERRETAEEH, 2
BEIEANEEENERABREEERAK EMNREEREHATES. pDHS TR
AIEEYHFEEARSLBEARAUERE, HFWRE K F1, 275 B % & (& (Helper phage)
MI3 KO7 E54EF F 8] #4734 DNA K%, IR TE sawl ORFl ¥ HEFBUEATHER
FERE, WENEAFRNUAREARATENEAE S ORTE 71005, EREBLE
EMPBEERMRET, 83 F K32 # (Crossover)  §2 & 4k _F &Y [ 37 2 H B 3 (Gene
dismpﬁon)ﬁ'ﬁ&ﬁiéﬂﬁi&mﬁﬁ!ﬂﬁ%&%ii’c%ﬁ,%EE&EA%&%E&&%W%
sawl BT EE, Bt A E LRI EFEEE, BEERM saw] LHERTWET)
HEEAARK pI702 b, EUHBERYBREN MM iR A B AR RN RS,
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2 #X
21 sewl BENT SRR AEHE

] 4.5kb B sawl DNA Jr BR B IE SERE R Psd M1 Kpnl BEHIJE 9 pUCIS Bk L, gty
HAFOR A 4 9 pTHI000. F HindlIl A Sacl 3 —# K840 pTH1000 189 2kb A 2.5kb A
MHEL.EMES N EEIHEEREBE I 5. B X R B R F R
Tk CT1, Bl FREGERARY sawl £F 2.5kb 1) DNA K BIr, T 2kb ) DNA HEBEF A
HECTIHKETFAR KRB, FIL 2.5kb i DNA B S8 T SR R BiFE N
FF #4% Bluescript M13™ L, ¥4 () 4 FBLAr & 4 pTHI001, A 5 T4 B B Exolll i f7 T
pTHI0C BI45/h, & 40s BBRSIE, £ 12 M RLA NI E A TR 5/ 51508 T k4 8
R, &R B) SRR &L Mung bean ME477, Klenow B§3E#h, T4 DNA B MEE, RE 4
B AL A B FF B IM101. il Bk A 32 B 28 il & /b 0 B4 R (B RE) . #F KOT B9
fER T, £ 5155 DNA 14, ZEHIEEER Bk EiES T 0 H4 L5 DNA M3%% (E).
2.2 sawl MR MNERNSH

PV H G 8 R IR AT T 4L B saw] IR, SREH sow] AT ELE
2505bp DNA H B2 E 1500bp R (B 1). G+ CEHEB X 72% 248, W saw] FETE 236~
29 MER ML G FHFEER. KFH 5 -] 3 -m0E PR (N2 > ) FFiHE 280
1250 MENBLAA T HRENFZHERE (ORP (B 2)., EEEBLF (ATG) Li#F3 4
WA KRR — A RS R B B A £S5 & 7 25 (RBS) . LI DNA %130 4 B9 ORF (4
FEMITFI EHRENEAXEFHT THRS, ER8F W sawl EACY S X BECRES
whiGEI Yo" M BEMEIN A 9% MRABER, 5S¢ EERBENKAREREAD
whiG i) o ™= 8 5 BB AT 87% 1 86% &Y B I (B 3).

23 sawl BERFKEFER IR

HEH sawl B 2.5kb i) DNA H BE T e B2 B 3 R R A8k p702 5, BRIME
H R A 4 0 pTHI002, B X B SEHMA TR RRKETH C71 5. BRIM B FE
MM PR L85 8d GHITRE, R U TFHERE KA ENH T, A Y TS T ki
EWEIWHENRTASERT. MASRE UM O HEAASEEZMEY, L
FERMETHRABKTWEMSAEL, XBEINAHFHRAIFE. HRET sanwl HHERE
HEAREAHBEC HRTERE,

NTHSFREEHR L TR sawl HIEE, BEERBIFN FEH#T TX—H%K. &
sawl BB E P4~ Sal 1 A&, U555 0.6kb B9 DNA Bt it F B 22 b sk shiAb 15 gk
W SR F) pDHS ks . BB E AR pTHI003, Y HE B LSBT £ 4 7100
BRI r ARERAEFHAH AR ELTRBIRT (Disruptants), SR EHH FES
JFEL pTH1003 #35A ) 0.6kb B BE5) saw 2R 5 5 fo 4 L [6] 35 3 B3 ) 50 e fd e 1 4 0
sawl BEEHM MM AL THEHMBFERNE), AN RBANEE“AMEE
T ERTRAHGKEFRLMRE, BF T8RN 7100-3 (B 4-B). BHFFHE N
xf B A B bk Y 5 DINA #8586 A0 BR o P Y AT R U, BN B IR K S
DNA # ¥ 8 3| 2 1 _E #1T Southern blot 2432, S5 R IF T E4URA pTHI003 HLES
HTHEAHk 7I000BEE b (FE), #F sow | GEHRBERFERTHEEEL. R T#
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6% BAERS. BETAREBEMEAXEE ——aw | WA 431

bp
GAGCTCCGAGCGCTTGGCTATGTCGAACGACACGGCGATGGCTGGAAGTTGACACGCCAG 60
GCGGTGATCTCGGTCCGCGATGGTCACCC GCCGTGCTGACCGACCGTGTTCGGCCGTCCG 120
GGGGAACCCCCGACAGCCTTGGGGTTTCCCGGAGT TGACACATCCGGCCGGTCACGCAGA 180
GCGAACCATGGCCCCGGTCACCCGCCCGGCGTGAGCCCCCGCGCACGAGTGGAGCCHICT 240
TGTTCGCACACCGCGACTCCGCAGTCCAGTACGCTCACGAAGGT GCCGACGCAGACCGCG 300
TCAACCCGACATICAAGACCGACACCTCACCCAGTCAGCCCCCTTCTCCGCACCGACCCAC 360

RBS ORF—

TCCOTCCCACTTCACAGCACATCACGGCACTTCAC GGCAGAACGGCACARGGCGACGAAT 420
GCCCCAGCACACCTCCGGGTCCGACCGGGCEGCGATCCCCCCAGCCGCCCGCGACGGTGE 480
M P OQ HT S G S b RAATI PP A AURD G
CAGCGCCCGACCGCCCGCACCCTCGACGCTCGACGAGCTGTGGCGGTCGTACAAGGCGAC 540
G S A R P P A P S T L D E L WR S Y K A
GGGGGACGACCGGCTGCGGGACGAACTGATCCTGCACTACTCGCCGCTGGTCAAGTACGT 600
T ¢ D D R L R DE L I L H Y 8 P L V K Y
GGCGEGCCGEETCAGCETCGGGCTGCCGCCCAAT GTGGAGCAGGCCGACTTCGTCTCCTC 660
vV A G R V 5§ V G L P P N V E QA D F V 5
GGGGGTGTTCGGGCTGATCGACGCGATCGAGAAGTTCGACATCGACCGGGAGATCAAGTT 720
§ ¢ V F G L I D A I E K F D I D R E I K
CGAGACGTACGCGATCACCCGGATCCGCGGCGCCATGATCGACGAGCTGCGGCEGGCTGGA 780
F E T ¥ A I T R I R G A M I D E L R R L
CTGGATCCCGCGETCGGTGCGGCAGAAGGCACGCAACGTCGAGCGT GCCTACGCCACCCT 840
b W I P R S V R Q K A R N V E R A Y A T
GGAGGCGCGGCTGCCGGACGCCGACGGAGGCGAGGTCGCCGCCEAGCT GGGCATGGAGGT 900
L E A R L P DADG G E V A A E L G M E
CGACGAACTGCACGCCGTGTTCACCGTGTCGCTGGCCARACGTGGTCGICCTGGAGGAGET 960
v D E L H AV F T V $ L A NV V A L E E
GCTGCACGTCGECGGCGAGGECEGEGACCGGCTCAGCCTGATGGACACGCTGGAGGACAC 1020
L L HV G G E G G D RIL S L MUDT L E D
CGCCGOCGACAACCCGETGGAGETGGCCGAGGACCGGGAGCTGCGGCGLTTCCTGGCCCG 1080
T A ADNPV EV A EDURTETLURIRTF L A
GGCGATCAACACCCTGCCCGAGCGGGAGAAGACCGTCGTCACCCTCTACTACTACGAGGS 1140
R A I N T L P E R E K T V V T L Y ¥ ¥ E
GCTCACCCTCGCCGAGATCGGCAATGTCCTCGGCGTCACCGAGAGCCGGGTCAGCCAGAT 1200
€ L T L A E I G NV L G VvV ™ E S8 R V 5 Q
CCACACCAAGTCCGTGCTCCAGCTGCGGGCCAAGCTGGCGCCTTCGGGGTGAGTCTCCCG 1260
I H T K S VL @ L R A KL AaA©P S G *
TTCGCCGGGGCGGAGTCCGTAAAGTGGTCGGCGTGCCAAGGATTCGAGCGGCCTCCGTGG 1320
CAACACCGGTCGATGCAGCGAGCCGCCCTGCTGGACGCGGCTCGGACCCTGCTGTCCGAG 1380
GGCGGGACGGAGGCGCTGACCTT TCCCGCGCTGGCCGAGCGGACGGGACTGGCGCGGTCG 1440
TCCGTGTACGAGTACTTCGE TCCCEGGCCGCGETGGTCGAGGAGCTGTGCGCGGTCGACT 1500

B 1 sawl EEM DNA £ FRIME S5
RBS. kG A{ A, BHRRPIFIINFFIGENSRSTFEE; ORF: FiRER.
Fig.1 The fulHength DNA sequences of sawl gene
RBS: Ribosome Binding Site, the sequence marked by rectangle
indicates the promoter region; ORF: Open Reading Frame.
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WEEE (BREN S0+ =ZREDT)

2 sawl EEKFEHEL (ORF)
NI A5 B ¥ RS- MREFBAEET NN S B 3 SIS F i s 7
N3: A5 53 A AR TR ST,
Flg.2 The analysis of open reading frame of sawl gene
Ni: Codons started as first base position from 5'-3 ends N2: Codons started as second
base position from 5 -3" end: N3: Codons started as third base position from 5 -3 end.

— 2 UEEA sawl BIZHEE, saw] B AR BB FOR plI702 b, MM B4 ORI B A 2 pTH1004,
HHECEEFCBEREBET 710035, 8% T EAEFAR 7100 K GH T2 4%
®F (A 4-D), T plJ702 ¥4 7100 35BN B L F AL KL LM ER (B 4-0).
WEER R sawl MSHRFERA X EBECOHREE LT T EELA,

3 it

AECHBEESSLEE whiGHEY HoR/THZ o™, CER TR ER
MIBHERER B#HSEHLPATERNRERT. savl BA LS whiGERN=YWE
89% MR M, HAE AKX BEAHERE wiC HIBRIGRTH C7L, B HXAFRBRER S
A XNOFBRER, BERLHEREDEHE. SZHR, o SHEFRITHN E
BERNARGWEAA 2% WFE R, B - EXEheE L Z4 AR " TESHE ¥R
FroNg MW s IR A XM S AR TR X, S E A YRR
EhiE R A H4. whiGTEF KRR REHRBEREA, o 5808 (2,88")
ZEREM (e 0 o) RAMAXERANERE ST FXALERAE, EH4ETFHcHE
FHESAPLLT AR FHEH D, BT AR -Sigmall 7 i -Sigmald F7E X H 625 %
BRELAEEER. ENEFRITEF-Signal F AR T —SHAY, TAERS
HH, HAXH - Sigma HFHRHRESKRAME. I TH S EARBESIEEEER
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saw | 89 &5 FI 08B

HERSE BECCHARBRSLMHXER

63

EHEBWE whiG T B

Hreg S

B3 sawl &

d BEFORTE

Fig.3 Homologous comparison of sawl gene product with whiG products of other Streptomyces

¥

c: REGHRN,

b: KREHBH;

a2 SBXREEH,

a: Streptomyces aureofaciens; b: Streptomyces griseus;

c: Strepromyces coelicolor; d: Streptomyces ansochromogenes.
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AR 7100-3; CEEFAEBERETHR
7100-3/plJ702; D:-BEFAHERELTH

7100-3/pTHI1004.
Fig.4 The effect of sawl gene disruption on the

differentiation of Strepromyces ansochromogenes

A: Streptomyces ansochromogenes 7100 (wild type);

B: Streptomyces ansochromogenes 7100—3(disruptant);

C: Streptomyces ansochromogenes 7100-3/plJ702;

D Streptomyces ansochromogenes T100~3/pTHI 004,

% http://journals. im. ac.cn

23

LA IR R PR T B &

L

© hERER



434 moox B % #H 388

& 4 T, JTRL-Sigmal TR R -G R RE, L E HAPT R EBERABE
M—RER. ALEREC CERMMUFAEF sawl FEHK DNA I B 2505bp, T sawl
T X AR E whiG T ¥ Z 125 700bp B9 DNA 51, 37—~/ i 4 55 3%
B (ORF2), KB ZAMBEFIHE sawl MR, BEZLEANEYINHERKEL sawl XHHHE
BXRDFH N MER SR B AR E SRR,

$8 £ X #&
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STRUCTURE AND FUNCTION OF SAW1-—A GENE RELATED TO
DIFFERENTIATION OF STREPTOMYCES ANSOCHROMOGENES

Tan Huarong  Yang Haihua Tian Yuging Ma Wenbo Liu Gang
(nstinete of Microbiology, Chinese Academy of Sciences, Beijing  100080)

Abstract The DNA sequence of double strands of sawl gene was determined by the
method of chaintermination inhibitors. The result indicatcd that the 1500 bp of DNA
fragment displayed a complete open reading frame (ORF), the encoding regions were
located in 419 to 1252bp positions, sawl product has 89% identity to amino acids of
o™ of Sweptomyces coelicolor. When recombinant plasmid containing a 1500bp sawl
DNA fragment insert in plasmid pl702 was introduced into Streptomyces coelicolor
C71, the sporulation deficient mutant C7]1 could form spore and produce grey pigment.
The gene function was studied by using the method of gene disruption and the result
showed that the sawl played an important role in developmental changes from aerial
hypha to spore formation of Streptormyces ansochromogenes.

Key words Streptomyces ansochromogenes, Differentiation gene, Sequencing analysis
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