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Construction of Bacterial Artificial Chromosome Library of Streptomyces
lydicus A02

DONG Dan, WU Huiling, ZHANG Taotao, LIU Weicheng

Institute of Plant and Environment Protection, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China

Abgiracl Sireptomyces lydicus strains A02 is isolated from the soil of suburban vegetable and forest fields in Beijing (China), which is
capable of producing natamycin and has proved to be a potential biocontrol agent to several plant fungal diseases. In order to clone the
biosynthetic gene clusters and regulate genes of natamycin, the genomic DNA of Sireptomyces lydicus AO2 is extracted and partially
digested with HindIll and BamHI to increase the yield of natamycin by gene modification, the 97-194kb and 48.5-97kb high molecular
weight DNA are extracted and ligated to pCC1BAC. The ligation mixtures were transformed into EPI300 competent cells. A total of 800
and 1500 colonies are obtained by white—blue screening. The analysis of enzyme digestion shows that the average size of the msert
fragments are about 133kb and 65kb, and the frequency of clones without inserts is less than 1%. The libraries can cover 12.28 times
and 11.25 times of genome if the Sireptomyces lydicus A02 contains 8Mb chromosome. Therefore, the probability of screening the target
fragment from the libraries is more than 99.99%. This BAC library will be an important resource used in gene cloning, the secondary
metabolic pathways and new antibiotics.
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AR 5 40 fth B3 2R A R B R A AR R B M R B
TR AO2 1 K Bt M 2] S0 B2 B i S M s e b B R A
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B BE W (Streptomyce s natalensis YATCC27448 KL SC%E (cosmid
library) FAZ 4 F pimSO (9 DNA F Bt | i i 3 (K 40 45 §% 7 vk
XFAAb R AR A R T T %, — 16 AR
RS HE , 849856p 4k MK HTE £E DN A #I I , H gC &
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BAC 3L 5 HAh SC AR FLH A 75 il b fa e R A i A
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it BE RS T AO2 (Streptomyces lydicus A02) 7K SZ 5 2553
BRI

BAC M2 H Copycontrol pCC1BAC, M H Epicentre 2
Al

&% A3 FH TransforMax™ EPI300 E.coli, W H Epicentre
YNEII
12 BAC XEMHE
121 FlE$EEE A2 54 F2 DNA & &
1211 EEMESR

W S 10%mL (9T B, LA 10% 11932 Fhg 3 A 50mlL
A02 Pl F 85 F2FE (1.759% 40 % B, 1.5% 5 B R, 19% 546 4,
SOmL 3 5/500mL =3 ) H, 29°C , 2400/ min #5 5K 5 5% 24h
J&i , 30000 /min #%3 T ES 0> 10min g 235 370K, 3¢ L0 W, 188
[LEZA N
121.2 EEXERESEZE
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B, T AR E 107 mL, KRR TR 5 A5 AR 1 %000 S
NG BEOTR A | A SR I R B, K O I A 0 B e v
JE etk B 3 5 AR U A Img/mL 5 (1 EF K 19 NDS buffer
(186.1g EDTA -Na,,20g NaOH,10mL Imol/L Tris-HCI,10g H
FEMEALZ R &1 7 T 900mL 7K |, 3mol/L. NaOH 3# pH fH % 9.0,
FE A E 1000mL) T ,50°CHEE 24h, #1045 8h H 4 1 K NDS
buffer , FBF BEH 45 2 21 10mL vk A9 TE  (10mmol/L Tris-
HC1, TmmoV/L EDTA , ¥ 0.1 mmol/L % F L filf g8 ) v, 4°C i &
Th LABEAE 2K A K, 2 J5 0 TE Yei B 3 %, 61K 1Th, K5

P35 N I B T 4R 745
1.2.1.3 E4k g%

HMW DNA #2002 % Kieser 55 BYJ7 10 I3l 24 el |
et B B 22 2T T SmL TE2S suc buffer (102.7g eV
F 900mL 7K , il A 25mL 1mol/L Tris-HCI,50mL 0.5mol/L
EDTA -Nay, 3mol/L. NaOH 3 pH fH £ 8.0, % £ 1000mL )",
W b R 22 BRI S SR 1 59808 B IR BRI R 5
TEACEE SRR, K 1 [ R R I e e B2 3 Sml B
Img/mL %5 56 B TE25 suc buffer 1 ,37°CH7 & 2h, ZJ5 %%
F) 5 ARG & Img/ml 2 (1 K 19 NDS buffer 1, 4 T2
BRI 1.2.1.2 77,

1.21.4 EHREKRN

B 1/8 g Y B 2 4R 47 Dkih 37 1 Uk WS DNA J Be K/ B
R oL, B 1/4 Jiebe BRI A4 9 D) A D) 15min J5 2F 47k
g L UKW G U0 R B Rl o ik i ik B Low Range PFG
Marker 1 Lambda Ladder PFG Marker Jy #5 #f , HLIK 2 1F Ny .
14°C, 0.5XTBE (0.045mol /L. Tris-#ll %, 0.001mol/I. EDTA ), #1 J&
6V/em, A5 1200, ##E Pk 15s, 20k ik 15s, sk mh)
16h M ¥k 45 W5 T 0.5ug/ml EB 7K WG 6, BEIK R R4t
Lioaill 8
1.22 REBYIEGNBEE
1.2.21 HERERN VIEE

AN TR] P D) g X AS [R5 PR 41 DNA D) R00CR R [A] | i
FH P9 BERR 2525 520 BA C Sab 4 60k | T )5 2252 4 vk
T pCCIBAC # 44 , Z # Ak HA EcoR1 BamH1 F1 Hindlll 3
TP 7 B BT DA 3 3 e 2 I ) 3 55 BB AO2 1)
FEFZH DNA, EEPIZSTRE , 10 BB L A 1/10 AR 1
0.5mol/L. EDTA (pH {8 8.0) £ 1k i ) 17 , i V) 5¢ i i , 57 B A
19119 SR WHEE J5C L VKRN 1961 435 o5 BB WA Ik o ml i 72 il
YUt Tk b LK SR TR L
1.2.2.2 WHLWmYIREHBAENHE

MR DR RG 85 0T HE B B A e B T e 55
B VISR /NARSE B WL | K 14 42 Pl S i 7% %2 il D) 22
W T (10xEnzyme buffer 100pL, Imol/l. Spermidine 100w L.,
0.1mg/mL BSA 10wL, B L 100L, TC E/K 4 2 1000wL) T,
UK AR Th, /N J25 25 i T, 5 407 66 10l 09 P B 22 vhik L,
VKA Th, 50 BFERS 21 14 A 1.5ml (9 8058 T, BE A
200l B U1 22 vh W 1T (10 xEnzyme buffer 100wL, Imol/L
Spermidine 100pL, 0.05mg/mL BSA 10pL, & 2y 100l , T
KA ZE 1000pL) , 1] 14 A B0 48 T 435 A e 1k 9 V) g 7.5
10,12.5,15,17.5.20 225U, i85] Ji , vk b P4 1h, iE gz AS]
WS 3T°CEEY) . BEYIAS WIS, ) B A0 B A 20l
0.5mol/L. EDTA(pH 8.0) %% LR 1 o Bl VI 581l , Sz B im 3|
1% 9 AR o BrREME L EA Tk el Ik 4385, 4 22 38 3 BB 1) S
il FH £ A0S g DOBE ) KSR AR 1 12.5°C ,0.5xTBE i &
6Viem, i 120° MGk 5s, 21k ik il 15s v 3K 1] 16h,
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R I 3 o 35 il U0 A X A2 ek 11EA T R e VI, it )
Jasr BDEAT Dkop S s vk, BUIKSSETE b, MUK ESIRE YR
Marker & /b & i) 4537, ) EB 4 4, SR )5 MR 46 Marker % £%
A3E BT DNA FBE, A O 24 IR 3 i 48h , ok T
DNA 9 HL e [, W BE IR 45 18 8 1 12.5°C ,0.5xTBE, HL /&
6V/em, FAEE 1200, #24R Pk ol 30s, 2 1E ik vl 30s , B3 UK B ] 4h;
4h J5 ¥ 7 BT A2 K B 180°, HL Bk 2min i YERR T K 10 5
4y F 1 DNA BB AT 48 BE | G B AT 48 AL 500mL 114 1
0.5xTE ZEup il vk miE BT 1h, BE 1k, B B3 Q00 Al sk
SNy MK ST A4S AT TR R A
1.2.4 BAC #ifk 5 Xk B DNA py &

R R N BAC 2K (25ng/pl)25ng, K H Bt DNA
100ng, T4 DNA ¥ 4% B (10U/ul)3pL, 10 x % 4 B 2% i)
10pL, BT ddH,0 #M 2 100 L, 16°CHE #5337 , 8 T 65°CTH it
#% [ Smin, fif T4 DNA MR 2K, BRI MR E
VSWP Ji& |- T 1/4 TE % i .4°CEHT 3h,

125 HHELREETENRE

BT IESH LS AR, 2R S8R 88 .
1.5kV,200Q,25nF, %4k F DL sal (9 2 5T 96 fL AR,
FHALEE SOWL 1 & 12.5ne/mL FIERE 1) LB 55 37 W, 37°C
Tt R, -80°CAH-TE
12.6 EAEEHSH

REAL Bk B BAC sele , 435 Fh = 24 SmL LB 1 3734 1)
W T (& 125png/ml 5% %), 37°C 2200/min K373 % .
SR FH A4 A 2 BB DN A, N T BT) 2 47 Mok e 9k A2
DU AR BER /N, AR PRI AT BT B N 56 R, L N4
%%%Vr%z\iﬁ“”:lvzln(1—P)/1n(1—[é])o Joh, p s

B R, 1 BAC wale ¥ 4f A B BERK /N ;GS 3k R 44 DNA
TNV HPRPE RS, B 35 S AR S AR L W =N-1/G S
Horpr W g7 5635 A A548

2 ZR5%WH
21 BAC X EMHE

4 3 T i BAC SC Y S 4 — & 3RA5 & i i Rk o
i DNA . Filith GE B A2 BRI22 1AL i J5 A= o M43 5, 5 B
TR A% TH 22 AR 45 A5 20 W BE ol 2x10%mL (59 J5 A B v, B %
1, 1 ) £ T A R B DNA B B 7E Jbk w37 vl ik b oK /NTE
800kb = A7 , b M AR I 5 | A 22 R T 1 A3 v ) 4% K 7 B AL
AN B f# H DNA K/MNE T 7E 800kb UL F(Fl 1), 5 K il
ki 75 18 FE DR 4R /N I 8667507bp!™Y . il HindIll 1 BamHI
X Al DN A B BB H] 15min J5 PE4T Bk 3 r bkt 600 | 1424
MBI 1 451 DN A BEE K F BT A5/ R BT i/ (1
2). ZF b, D22 R A 3 VA & (19 DNA 4l BEAC | B 42
/b BEE BRI 9 B AL A A BAC U BER
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LOW P T PFG

727.5kb

194kb
145.5kb

97.0kb

48.5kb 48.5kb

E1 FERGSIEEMELEGIEEHNEN
DNA B B Bk i B ik Bl
Fig. 1 PFGE of DNA prepared by protoplasts and
mycelium embedding methods
T B P AREREEIEBETEH DNA KRBT ABELEGIEE
%l % #9 DNA B 3 ; LOW 4 )£ 5E [ Ak 45 BB B ik #Rig ;PFG
9 Bk i 35 5% B BRI ARIE o
Notes: P, protoplasts embedding DNA; T, mycelium embedding
DNA; LOW, low range PFG Marker; PFG, lambda ladder
PFG Marker.

MHP BF M B H

194kh

48.5kb

B2 FRERGSEEZMELEGIEESNEN
DNA B 5k 1 B 7] B2 ik [
Fig. 2 Protoplasts and mycelium embedding methods for
preparation of DNA digestion electrophoresis
. EdHP BP 431 %R Hind Il BamH| & §] /R 4 B 5 €18 % DNA
B3 H.B 43515 R Hind Il 1. Bam HI BBYIE £ 818 E KM &
TR SE B Bk 37 B AR FR IR AR I o
Notes: HP, BP, protoplasts embedding DNA with Hindlll and BamHI;
H, B, mycelium embedding DNA with Hindlll and BamHl; M,
low range PFG Marker.

pCCIBAC #ik BA5 EcoRI, BamH1 F1 Hindl 11 3 Fh 55 fii
A, I 3 Rl S S UDR) il 4 T A02 (YL [KZH DNA
B NG WE BEE UK R A2 T Hind 11T B VI 81382 EcoRI
K Z, BamHl 5 2 (B 3); Ik b 37 8 15 i vk R B .3 Fh oy 1) il
0] DASE 4 U) A 4% B A02 A 3 R4 DNA(E 4) , Hrp
Hind1I1 TY) B Wi kb 3046 v, BamHL Fr BEBE VI LLAS R, fo 3
PERCR, BT LA 8 5 15 Y BEA Hind 11T 1 BamHI . B 97~
194kb Z [8]1 | Bt , HindI11 5 35 i 52 20U, ficfE A s 8]k
30min; BN 48.5~97kb Z [A1 - Bt ,BamHI 5 £ i F &t /& 20U,
B AERE VI A1 30min (& 5.8 6),
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M HIH2Z H3 H4H5B1B2B3 B4B5 EIE2 E3 E4 ES M

St et
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3 A02 &iE ] E
Fig. 3 Restriction enzyme for A02

7 :M, AHindI I Marker; H1~H5, Hind Il &§4] 15min,30min . 45min,1h,
2h ;B1~B5, BamHI EgtJ] 15min 30min 45min 1h 2h;E1~E5, EcoRlI

g 1] 15min,30min . 45min.1h 2h,
Notes: M, AHind lll Marker, H1-HS5, digested 15min, 30min, 45min,
1h, 2h with Hindlll; B1-B5, digested 15min, 30min, 45min,
1h, 2h with BammHI; E1-E5, digested 15min, 30min, 45min,

1h, 2h with  EcoRl. HER M

—ua7kh

44.5kh

=23, kb

B 4 A02 Mg ik i B ik B
Fig. 4 PFGE of restriction enzyme for A02
7 H, Hindll; E,EcoRl; B, BamHI; B4 2h, M, {&3E B Bk 4 35 5 B

kAR IE o
Notes: H, Hindlll; E, EcoRl; B, BamHI; digested 2h. M, low range
PFG Marker.

MIM21234567M2 8910111213 14M1

48.5kb—

5 A2 RIEEERE
Fig. 5 Restriction endonuclease dosages for A02
i : M1 ,ADNA ;M2 , {55 Bl ki 37 5t B BB ok ; 1~7, Hindlll1 7.5,10 125,
15.17.5.20.22.5U ;8~14 :BamHI17.5.10.125.15.175.20.22.5U,
Notes:M1,ADNA; M2, low range PFG marker, 17, Hind1117.5, 10, 12.5,
15,175, 20, 22.5U; 8-14, BamHI 7.5, 10, 125,15, 17.5, 20,
22.5U.

I 56

E 6 A02 & i&&g At iE
Fig. 6 Restriction time for A02
i M, AR SE B Bk i 3% 58 B PRI AR AT 5 1, Hindl | B8 3D 30min; 2,Hindll|
B4 1h;3, BamHI| & 1] 15min;4, BamH| &1 30min,
Notes: M, low range PFG Marker; 1, digested 30min with Hindlll;
2, digested 1h with Hindlll; 3, digested 15min with BamHI;
4, digested 30min with BamHI.

J T R BAC SRR A R B BRI, AR SCR PR ik
FLUK 73 B L [ms K A BE DNAMIL, 100kb LA DN A 218 % {4 5
A DNA ik b 1:4 ik, o G0 i R 3R 1L 1kV; 485~
97kb #¢ Mk AR 5 4R A DNA St 1:8 564k, e e & 1.5k V™,
AR A U B4R R Hind 111 B V)R 22 (9 BA C SCE 3R A5 11 (4
TelE T 800 4, BamHI FYI #4731 BAC S 3K4% (1 @38 T
1500 4~
22 NEWETE

HTBE BAC SUEFRA B BRI, BEALEK L 20 4~ B
ElE SR BUTORL, 4 HindIIL 5%, BamHI ), ik b 3 g 55066
(B 7) 25 5% I Hind 11 SCPE AR A Fr Be K/ 43040 48 97~145kb
Z I8 293 AR BeR /A 133kb, 28 3R ANT 1%, 505E Flit
BEFE A A0 N A KR/ SR @6 LN A KN
(8667507bp ) BHH ], P14 HY S B3 N 99.99%, B 35 FE A
20 12.28 £ ;BamHI SCEAH A B KN 34 18 45~97kb 22 1]
SR BER/N Y 65kb, 2 RNT 1%, XEREER
99.99% LA I, B AERA 11.25 5, FRERW, Ak @Y
BAC SCH i Wit 1,

1 234 56 7M89101112131415M

7 BB N R R KN
Fig. 7 PFGE for detecting the size of insert fragment
i M, {55 ElRk 3% 8 B ik ;1~7,Bam HI B ;8~15, Hind Il B4,
Notes: M, low range PFG Marker; 1-7, digested with BamHlI;
8-15, digested with Hindlll.
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A2 T BRI B T, A6 46 HMW DNA B fiff T
Img/mL FY 7 B MG 16 40 BEGE DNA 75 LURSHL . i B G 44200
FEAH LM P 3 et A0 B 22 (R 22 J5 I A 25 Sl FH S T s
B 22 A 45 DA RS, T LMP B i A DU 465 110
HMW DNA FEAfAR/™ 8, AIHE & T4 2 0 SR8 b A 7R3
2 S B MM WA A0 I RER AR i A LR 4] DNA 55 5
B AN &2 WA

2 B FEDR A e R BRI P A0 A 0 AL 540 A T
ANKEHL, I AT AL 55 (04 V) BI85 [ A — R g #
M3 A BAC SCE Rl BB & i A ML R4l Jp 91, i 2
100~200kb #fi A Bt J5 22 3% Haufl BER K,y 4 SE80 L T 5
FISCEEM B S5 % YEMH T HindIIL Rl BamH1 W fE 47 %845
T L) | Bifi o Tl 1 B K BT 48 R BOZ W A8/ Hind 0L 20U, i)
30min W BER/NEPAE 97~194kb;BamHI 20U, Y] 30min
IFF B /N TP 7 48.5~97kb | 48k 75 A7 1 B B il 7E AR K T
BE 1B A i R EE R 1) 2 5 90 A 2 A A R 3R A
AR AL B R FE ;97kb AL e 81 T DL 4 B AR Yt iR
¥ I vale ) BA TR A TR

P — A~ BAC S 2 (W bRif A5 SCHE hoos BE S RE 2
A AR BE KN a8 EER G IR DL S SR 2 T R R AT
AT TR B T I T PAAD BEYD 15 0 BAC SO, SO 15 R
TE 99.99% LA I, Bl w A WA 10 A% DAL AT LU AR 3 1 F
RS T A02 1 43 41, IS HP 1 16 205 DL s £ 5 DL
FEP B LR 100947,

FI i N A8 A %) il 5 55 18 64T BAC SC R R,
A )l B B A A4 DRI e Y R T A B AR I Y AR
1 YK A3 8 7 BAC SCJ%E, 2 B NN EE 1 IRk 2
B3 7E T BAC SCFE 12 SCHE W] o Rl 455 1A — LB AH 56 5T
PEALIL AL | 7E P 3 B 20 2 A R S T S T R A
o e s e e S e S R R AT e e VR S
DRIIF 9 46 S0 R (AT 82 ) DX 4 W, Sl b 5 357 A T
AP RN e = W L Wi S

4 i

VLR BE w2 A02 S AR, R AT pCCIBAC #h 44 i
EPI300 J& 32 5H) £ T 4> A02 BAC SCJE, 43 %145 5] 800 4~
F1500 A4~ FifE . Bl ALPE I 20 A4S TofE , I A5-F 4 AR Beay
JSH 133kb 1 65kb, 25 EZ /DT 19, SO HE IR 241 36 55 32 5300
Sy 12.28 £ A 11.25 5, M SCPETR 3£ 2 5 A5 BL i A 2 4
99.99%V) I,
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