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A method of screening for antibiotic microorganism
producing strains from soil by metagenomics
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Abstract: A new method was developed to screen for antibiotic microorganism producing strains from
soil using metagenomics. Six different environmental soils metagenomics DNA were extracted with
liquid nitrogen freezing method and purified by polyvinylpolypyrrolidone (PVPP) column chromatog-
raphy. Soil DNA of 32.25-61.25 ug with DNA length about 23.1 kb can be extracted from 1 g sample.
16S rDNA can be amplified from the purified soil DNA which proved that the extracted soil DNA is
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suitable for following experiments. In addition, the sensitivity and feasibility of this screening method

is evaluated by addition of Herbimycin producing strain into a negative soil. The result showed that

when the soil contains 10° CFU/g of Herbimycin producing strain, the Herbimycin biosynthesis gene

can be detected by PCR and the incorporated known strains can also be isolated. These results suggest

that soil metagenomics can be applied for screening certain antibiotic microorganism producing strains

which is sensitive and rapid, and is more efficient than the traditional methods.
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KREATWAIE, (RIKTF 4 °C, HL6 fypita . £ )5, Bk
oS 22 B R A, AR 1.

1.1.2  EHk: AL %R A Herbimycin 4
(Streptomyces hyg-roscopicus, N02Z507),

1.1.3  Efh#r#d: Tris-HCI, EDTA . NaCl, SDS. Tris
AN W05 SRR SN SRR A
afi ;. JE £ W Tk & g [ (Polyvinylpolypyrrolidone,
PVPP), Sigma; Tag DNA X 4§, TaKaRa; 5|4 &
H 3R .

F1 FRLHEFEEH

Table 1 The differences of six soil samples

U b a5 5T R
Sampling spot Soil texture ~ Colour

LR EITREERETR R u
Soil sample 1
Lk 2 AT £ gh ke
Soil sample 2
LHES MR AR T BR R
Soil sample 3
St Tl ik "
Soil sample 4
=579 W\, TTiA Bk ®
Soil sample 5
== O S 251 N =

Soil sample 6

1.2 A&E

1.2.1 *1% DNA EEAE"PIGERRALEZE): 05 ¢
TEEFIA 400 pL TE, WA TR, 37 °C @ik,
PEFR 4 YK fA 400 pL 2xTENS (100 mmol/L Tris,
pH 8.0; 40 mmol/L EDTA; 200 mmol/L NaCl; 10%
SDS), iE; fnA 800 uL M4 fy, #iE; 12 000x g
5.0 3 min, 15%] DNA MW .

1.2.2 DNA 2t A5 PVPP #HEHE): 1 mL i
ST AR RS AR, FEA 1 mL 10% PVPP, 1 000 g
B0 2 min, il 2EfEAE . B 50-100 L DNA Hl1$2

© PEMERMEMFRTEATIBRSHEER http://journals. im. ac. cn



S 22 A A RS S DA A B A E ) B e 0 A 3R A TR ) D VR A ST 1127

LA, 700% g B0 2 min, 1 000x g 5.0 2 min, 4§
R AT SR EL(25:24:1, VIVIV)ihER 1k, G4y
R 1, SFRBEUUE, 70% %3, DNA T4 )5
% T 50-100 uL TE. 4lifk /5 1 DNA H] Hoechst33258
K DNA & 01

1.2.3 PCR #I4i{¥/5AI 1L 1E DNA [RE: PCR 7|
Yo% 16S rDNA il FH5 |91 (344 Fr B A 16S rtDNA
290 bp WA EL), IEMEIYN 5'-AACGCGAAG
AACCTTAC-3", S [u) 51 ¥~ 5'-TGTACCGGCCA
TTGTAG-3', AR Z (25 uLl): 1 pL 4tk )5 i iis,
0.2 umol/L F|%y, 1xPCR buffer (% 1.5 mmol/L
MgCly), 200 pmol/L dNTPs, 1.2 U Tag DNA B4 /i,
30 uL H¥ .

PCR fE¥F 412 95 °C 4 min; 94 °C 1 min, 52 °C

1 min, 72 °C 1 min, 25 PME¥; 72 °C 10 min,
1.2.4 RETIEPEZEMBBAREK DNA K HE
BIREUE: BIFmE kB AT R = R AT
Herbimycin = 4 B 4 HPLC 50 H =¥+ &
Herbimycin, F 7 E OD {H~ 0.8 (AL
1.5x10° 4~/mL), B IR, JCR/KELE 1K,
BIE T MBI E K, R AWM 10 58 R
B, BU 1 mL. 0.1 mL &% 1072-10"* Fi BeE 43 5l A
1 g B UEASIZE 1Y HIERE S (AN B 3
1), BRERIERA 30 s, FIRAE 30 min, A
SIS, W1 g KB AN T 4E R BT
R, DA b S o IR AU R VE PR U DNA, PVPP A
SRR AEAL . TR AS R R B 1 DU A Tl 4k
(BB 3 A7),

PCR ¥ #%: HbmN A2 Herbimycin 7= 4 & fY)
PR R T — B FED), PCR BT
H—B& 543 bp M B, IEMG1YR 5'-GAGCG
GCGTACGGAACTCGGC-3', &Ia5|#Hk 5-CAGG
GTGAGGAACCGCTGCTCCC-3', WK Z (50 pL):
1 uL 2li4kJ5 iR, 0.2 pmol/L 5%, 1xPCR buffer
(% 1.5 mmol/L MgCl,), 200 mmol/L dNTPs, 10%
DMSO, 1.5 U Tug DNA R4 .

PCR fH# 414 95 °C 4 min; 94 °C 1 min, 58 °C
1 min, 72 °C 1.5 min, 12 MG, FAFEIRE KR E
B4 0.5 °C; 94 °C 1 min, 52 °C 1 min, 72 °C 1 min,

18 MIE#; 72 °C 10 min,

B A [R5 B JEE VR BRI TE TR K, U A O
M, ()8R PBORFIE SRS, BORE: =3
Fedk: 47%BIE, 0.38% H ATE 1T, 0.1%B2RR6),
0.38%4:AH, pH 7.0), 28 °C }53% 7 d =, b ik
FEHC DNASUWE M #E MR, PCR 5 562 75 BE 7 3%
HbmN L HARZHT o LABGUE I #k A A 75
fi#8 A1) Herbimycin F=4 1 .

2 i

2.1 1% DNA RYIZEX

R TR A R R A R U T, AR
W9 Ze st Z2 Ry U HU RS SR TR R RIE M 6
By 4 7 22 S BOR B AR AL rh Y T SR B DNA,
DNA FBAE 23 kb Ay, WA 1 R, Sci b gR &
B 5T, TRk IR

kb 1 2 3 4 5 6 7

S ( JLJHLM Jn

1 BEARAFER 6 i LIERERA

Fig. 1 Electrophoretic analysis for soil metagenomics from
6 different enviromental soils extracted by liquid nitrogen
refrigeration method

1:: 1: DNA 2> T B bR (ADNA/Hind 11); 2-7: 382 5L M 4.
Note: 1: ADNA/Hind Il marker; 2—7: Soil metagenomics.

2.2 11% DNA fAIRRRIAE1L

T BT AR BT A R S e A
Z, W EZR, - H DNA WREE® ARE, +i
DNA MRzl — 25 alifb A R H T J5 221 PCR
PR diA BB TR S A R, R ke
BERORE . R Aifb TR AR L2 . DNA
LW L4 PVPP B 24k )G, A2 ATt B, &
T DNA %5 . PVPP kEJZHT 1% 2l 1k v ik 25 S5 4 &
2 iR, S DNA R BEfE 23 kb Zef, B+
155 32.25-61.25 pg DNA.,
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2 PVPPHEMHEM 6 P LIBAERA

Fig. 2 Electrophoretic analysis for soil metagenomics pu-
rified by PVPP column chromatography

: 1: DNA 5 7 bR (WDNA/Hind 1I1); 2-7: 4tk + 8%
FERIAH .

Note: 1: ADNA/Hind Il marker; 2—7: Purified soil metagenomics.

2.3 PCR #l +1% DNA @&

14 DNA HES TP AR . &)@ B5F . SDS.
By A= 3 240 Tag BEAOTENE, MTRISZNA IS 220
LR, I, PCR B03E E 2 i Xf 3 DNA Jfi
MR T B, AW LIER 16S DNA 8 H
1Y% Gt W AR VR PVPP M Z Tk alifh
) DNA #£47 PCR BriE, ¥ #4895 uL 47
TKAYHE, GERUNE 3 R LA 6 34tk 5 Y 1 3 DNA
i, PCR ¥RT4 5t 290 bp K/NW H bR A B,
Ut W] DNA Jiz e A I T PCR S5

bp 1 2 3 4 5

2 000

1000
750

500

250
100

3 LL16S FEAZIBRASIM 8 PCR X iR A £ FH
4 BI8E

Fig. 3 PCR amplification of 16S rDNA from purified soil
metagenomics

¥: 1: DNA 4> T8 #5 #E(DL2000); 2—7: PCR 7= ¥y; 8: X} IR,
Note: 1: DL2000 marker; 2—7: PCR production; 8: Negative
control.
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24 RETIEPEMBIBARENK DNA K5 E
I REE

N T HE— 2 B UE 2 ) AR T, AR
FIATE HE B ARIELE, K 10-10° 4
Herbimycin AWM A 1 g KRIEASHZE
1) R, AR HRILIREL, PVPP HZHralifbit
K20 DNA, FF]H Herbimycin & B 5 K 5% 19 5 9 37
17 HbmN 2 [H 1 BE(%) PCR 3™ 38 6 56 AR 7 156 7 325 (1) R
AT . B IKES R (K] 4)n] LUR A D7 k]
DL 5E#8 A 10° DL _EAN B Y - BE Fr 42 B DNA H
1 B AR A

4 BABEBBRERERLHRENDNA BERE PCR
=

Fig. 4 PCR amplification of AbmN from soil metagenomics
#: 1: DNA 4> 7 FrifE(Gene ruler 1 kb DNA ladder); 2: [FHH%: %t
M8 3. 4§58 3B A 10° 4 Herbimycin P24 1 4: g+ 3B A
10* 4~ Herbimycin /= /: 1; 5: £ 7+ 3B A 10° 4~ Herbimycin =
AT 60 FITHEXT R

Note: 1: Gene ruler 1 kb DNA ladder marker; 2: Positive control; 3:
10° CFU/g soil of Herbimycin producing strain; 4: 10* CFU/g soil
of Herbimycin producing strain; 5: 10° CFU/g soil of Herbimycin
producing strain; 6: Negative control.

B A Herbimycin 7242 1 10° B/ 78 300 HFER
AF-HR 25 5 PCR Rz B0 i 25 &l 5. & 6 Fim .
AP 4330 B BOAS [R5 i B BR 7%, iR 1 37 I5
LS I DNA SoAAR, 4 PCR 473 HbmN
KRB, 1-8 5 BRI 43 I N 2R 1-8 Ykil . 1. 6.
7 UKIEYHGH T HERAOH, AR MM, IR ER
BIPESE SR, £ 1. 6. 7 SHENBA LERK
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Fig. 5 Spread plate of soil incorporated Herbimycin pro-
ducing strain

TE: 1-8: PRELAY 1-8#HIvE.

Note: 1-8: 1-8# colony.

6 BEBENE & DR PCR B4R

Fig. 6 PCR amplification production of colony DNA

e 1-8: W7 1-8#11 PCR J=4; 9: DNA 4 F H: 45 1 (DL2000).
Note: 1-8: PCR production of colony 1-8#; 9: DL2000 marker.

Herbimycin F=4: 1, J1 H i B "] DABE EHT 40 55 4lifb
ok, ZB AR T AR, NI
YRR T = 38 v 5 358 5 0 7= A oA Y O R AT AT

3 itk
FHE R R R B ERE, B KA
HO B MU SER S o AT R R v TR % %,

UAERB™ 2R, Yy fhn] SRS S5 L, MO8 T
T 570 Rl A T R 24 9F 5 B2 AN IR i 32 B 1) B

T, WHAEDIR G h FHR A — B2
YR A Z — o B G RIRA Y 25 1) Tt 2k O 1k
M2k NIREE o B R SR A W, IR XAl b 37 i AT
KL AR R AR BRA R T R AR =, e
XF P b B VR LAy BEAT 3 S L AR RN ES R A

A LD 2 H I 3 T s A e SR
AT FRBERETE 1) 43 B 0 7 i DR 40 SC 8 1) 4 2 5
AWM, ABFgE % e S R A B S AT T
T3 k2 SRR, #Er T — AP i R A
R BT L o 2O S AR G T 1 AR
Fb, AN R it b DI A S i P g A7 R 1 ) B
ST, I R B R — AR AT IR, p T
HHE, TmE . REE, KK T TR, 54
BUAS . I8 TR, K M I i T AR T
i HoT DU 2 AT R IR AR A A R
TETEME I PG PEA

WA HE PR ORI S L U E P S DNA 2 G4
PEMIER—4, 4 DNA B R BER/INVFI4E B B 3 e
TR SR RE R IRI AT . AR S IR $R B 4 18 ¢
SRR T R E RS 846 17k, PRIk T8
W AR BCHCR o I HAZEUY DNA s de i, RV
fif, DNA F B Al ik 23 kb 2247, ik $E 2 ] i 4 )5 225K
B (3E1T . DNA i 2% 5T 23 ™ 5 5% el )5 390 7 0 1
1, HIbalift DNA 23k 5 E 20 . AR SRR B
PVPP #:JZ M1t + 3 DNA MR A7 4lifk, ik
fapfiE . PR, ZifbROREAF, AT T PCR 7345y
THAE,

D7 15 I B0 AT DL GRIE — o gl ik 1) R S A
AIATME . RS R T 48 A KR O 0B Bk 1 I
VIR AT T IAE, 45 R N 1% 07 12 ARG I PR
JERRE] 107 ANEE /e B, ki R 8. i AR
R N B A b AR T T LR R A S
Ko ZF BT EA TR A, WE T ATIEN
KR

H T IR AE Y T R A M R P A R A
W, AP T M SRS I EARRR), RN
TR, Alifbi Y DNA #E4F PCR 7145 &
JE R PR T S AR 2 AR TR T VR . R R
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