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BAC vectorl] metagenomic librarys #|2}sh= A2 H@E 7]
&7 T2 AR a2 k).

BAC vectord] @S HAste AZE 9B o) fosmid
vectorZ} ATHS). Fosmidi= F plasmid®] E-A|7]A] AR} 2)3}e]
EA 2457 WE) AET 7leg7 A2 EAEY O
412 BAC vector®} 5930k = UHFA Q1 cosmid vector (9)9}
zro] vhe|E] 3R] ©Th cos siteE ZFAT o) in vino
packaging@} infection®] 713l22 24 G848 ETHR). &
Q== DNAY =7|= t2 cosmid vectord} P}ZH7FA]E BAC
vector®] 172 521 40 kbp AEolu, 29Y A FA| B2 REH
A7 == DNAS] Z718 AZAEPE 40 kbp A=) 449 DNA
A7le HHEveE Ao 1E 5 Ut

Fosmid vector7} =Y WA genomic DNA library2] |27}

vl aA folsiH ot 822 metagenomic library AZE ¢
A oHE Be AR 7S 8= vt B AT
+ fosmid vectors ©]&-38l] AA|E metagenomic library A
ZHe of ThiA He o JEA] Al dig siE WS
A AIBFIL metagenomic library A& ¥WHol HH3E F13)
A

{0 i r(o

C

E



360 Dongbin Lim
Mz WYY

EA A ZZ5E DNANK|

opito ZHE AFS EGO RN th5# Zo] DNAE &
ATt (10). F 10gS 20 mi9] DNA F&58 4F89(100 mM
Tris-HCI[pH8.0}, 100mM EDTA [pH8.0], 1.5M NaCl, 1% CTAB
[hexadecylmethylammonium bromide])ell @EA|Z] & 4332] 714
2 de] dolyle "olgl9) AEe ¥ 52 AA}HET 200
w®] proteinase K (10 mg/ml)g Y3 37°CollA 1A]7F ¥-&-A]7]

= 6% SDS &9 10 m(HAF 2%)= A7t & He $
65°Col A 2213 whg-AIZITHe] W 7HE SFIE SR oA 4
). 6,000x g= 2087 GA ¥ F AEHE Hol FURT
2] chloroform-isoamy! alcohol (24:1, vol/vol)S 713l EE
F 5 AuEYATE 5899 F& chloroform-isoamyl alcohol=
T W o FE% F $85E Ao 06 vol?] isopropanolE H
7Hete] ke HAAHT JAE YR 15,000 g= 208 YA
HEsle] B & 70% ethanol= A &3IACE A4 F 4k 10pg
9] RNase A7} 234 0.3 mle] Eooll 51 ¥ 0.4% agarose
geloll 2ol =25 DNAY F&9} Z7]E ZAA3A). DNAY &
o 298 B¢ FY 799 PEG §4(1.5M NaCl &
polyethylene glycol 80002 30%(wi/vol) EA| Hol ¥H5)E 78}
I 3ol 1083t A S £ A4 Ee]std DNAS A8

0.4% agarose gel H7|HS

40 kbp V== DNAE Basl7 |9l Ae 04% ©)3he] agarose
gels ARE-Stodol s Thaat o) 4t 4 A el 1%
agarose gel2 QA K-Stk o] gel2 04% gelS A|X|5}7]193H
ZO|ER combe A B3UTh 1% gelo] ¥AF) = 1% gel
S 1= A ZJolE combe L F 04% gelS HAT A
719% 458N TE TBES AME3h 229& 918 DNA &
& prep geld] 739 04% gel2 low melting temperature gel-& A}
833t DNA 2718 F738l7] A% HFEo= A lambda
DNAS} HindlI X|2)E A DNAE 7] A8t

DNA ¢t =4 3l DNA size selection

Size selection gelS 7] ol T4 DNA polymerase9} dNTP
£ A83le] DNAZHS blunt endZ 4138131} o] o 4§
DNA end-repair E4 &3 (Epicentre, Madison, USAYS T
sl TRt AR ARRsPH Helslch T4 DNA polymerase®
Eo|] g7 DNAE 99 7]&% 04% low melting temperature
(IMT) gelS A28} size fractionations S+ T Preparatory
04% IMT gel= o] WA 1% AA-E A o 04%
LMT A& o] 5t} thek DNAS AA|3h7] 93k e of
100u12] A&7} B0l F YR welld] 7|9} Fol5 Z4s}
k. Size markerZE A DNA9} A Hindlll DNAE 4]0]A] A}
239, ARE &Y welld] & 4 F welld] X5 ARE
SHT A7Y5L 40V AEE o YA do] FE s
(xylene cyanol)Z} Ao] Eof] 9H H7|Y5E XA A &
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Holl A size marker T2 2} ethidium bromide® QM3 &
UVE BZ31AX4 intact A DNAS} A Hindlll A|Q & ZZ}o)
welllAMEE 2 cm oA vt 71E36 . Al DNAZE Bl
B AR Fop} L DNAY] &zt 1 Fo) s)gshs o)A 3E
A Hindll A & 27 FE71A9 AL 2mm 7HH o2 A
M F 4] x2zto 2 HE DNAS At 10w TE (10
mM Tris pH 7.5, 1 mM EDTA) buffero] 3tk o] A|29] 2p1
5 04% Ao Aof 247+e] Adxzbo] i3kal U= DNAS] &
715 ER1Etsnt.
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Plasmid pCClfos (Eppicentre, Wisconsin, USA)E 15 pg/ml€]
chloramphenicol®] 7} LB brothol] HE3slo] WA vkt
g2 vligFel 500 wE 4.5 mle] SE-& 8B broth+15 ug/
ml chloramphenicol+0.02% arabinose)oll 4E8}ed 37°Col[A] 54]
I AA EEHA WS F o) go) FEAvEE e}
ST} Eppendorf tubeZ 1.5ml¥ F ¥ A& 3t uf ok
3ImERE HEZE #4315, 10012] Solution 1 (S0mM glucose,
10mM EDTA, 10 mM Tris-HCl, pH 8.0) 0.2 A¥E A7
200 ul9} Solution 2 (02N NaOH, 1% SDS)E 718l 41&
SEZE WASFHTE 150 ui®] 7.5 M ammonium acetateS 4
H YAl 150 1) chloroformE 71813l flolla &5 4

g g5l 1087 ol o|E 9AEE (Eppendorf,
2,000 rpm, 4°C, 10 min)al¥ S olfiFo = Eest & #
AEE A=A L3 95T Al FEAl KA 200 wie] 30%
PEG £ (1.5M NaCl £l polyethylene glycol 80002 30%
(wirvol) EAI ol gy W SJotalE EE0] 44t} ol
51gA BFHAE 49 Hgoll A BF9) chloroformo] we} -2
Aoy ZAs|of ek oo 1583 wo} F F Y4
(12,000 rpm, 4°C, 10 min)3ty FHEES 2 T 70% EOHZ
AFstn dd F 50pe BFEFF S9n oA we
DNA 20ulE A& A PmllO 2 A3 5 alkaline phosophatase
& X231 dephosphorylated® blunt endd] HE1E A3} FTh
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Size selectiondt] FAE DNA 10ul & =27] el 3 g
2 8ot Pl 2 A@E I dephosphorylated pCClfos DNA
lug, 22]3 1 pi9] 10X ligation bufferS 432 F ALojr
ligationd} T}, Ligation® DNA 10ulell A packaging extract
(Epicentre, Madison, USA) 25 & ¥31 AFo] ¢ UY=E 24
3pHA] 412 Z EppendorfZ 7 B¢ fAlS F.031 30°Col|A
90R7E HHSAIZ) & Al 25 ule] packaging extractZ HI A
30°C 9087t YRSAIAT. ZPHAl vortex¥ chloroform 1-2 BHE-
ol so] vAEe] HALS e 3 40cd] BTk
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S gxe] FE AMSE E coli EPI 300 single colony®
packagingd}”] g LB brotholl &3] g 7123, opxe]
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2% %7} 10mM MgSO,% 0.2% maltose”} HEF H7ME
LB brotholl ThAl HE3ke] 37°Col A 2wkt 6271
712 EPI300 host celtS E-tubedl] 200 ui¥ £33t 3, 7} Fxo
HAo)F7 RA) 201 ) H7FEHA 37°C 4583 Aol A T
3] Bkx)8FAT}. Infected bacteria™= wE] F¥Is) & A T
H)Z(LB plate + 15ug/ml chloramphenicol)®ll 200 ul% 2o} 37
°Coll A colonyEo] F-8-3] A& tj7h+] oF 30-404|7F 7] ATk
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YAl 2 224 10718 J98ke] 15 ug/ml chloram-
phenicole] 71 LB brothe] HFstd §HA viFetsct. ohe
ok 500 uE 45mle] FZWA|(LB broth + 15 pg/ml
chloramphenicol+002% arabinose)oll 8E3dle] 37°Col|l A sA17E
A EEHA vl 3 WA zA 7ed W 2o] &
ghar =g 72 }%llﬂr ujokdl 3mIZRE FE53 plasmide
50ute] EEEFF Ho BASK, o]FoA 15uE FHalo
EcoRIZ} BamHIZ. 712} Agjetd 44U€E DNAS] Z7]9F T
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BAC vectori= insert sizeZ} 100 kbp &2 HTh= &Zo]
o), AFELE ARE3) partial digestiond vector®} ligation©]
g e F49 DNAZ 9 dole 549 7es g8
slth= ©ho] Qo) whdol] cosmidi insert size?} 45 kbp A=
Z w2 234 A9 cos siteS 7FAIL Q0] in vitro packaging
o & infectiong ©]8-3lH Ao DNA ASEREE £L
759 golEeieE AR 7 UAe o] o AEF
copy number7} 2o} clone®] B3I @S 7HAT o
T W] AT A WE7 4E3 B A fosmid
The). ¥ Ao} A" pCClfos vector= Fosmid vector
copy numberE control@ = I=F- 7A€ HEJolrh(1l).

Plasmid pCClfos= F plasmid 219} EA/HAIQAA}F Ori2(12)
9} RK2 plasmid -F9] OrivV(13)E 73 =8 RK29 rep
protein &2 chromosome®l] U= .20 arabinoseol| 2]5}
of HAF AtE L=F 22 ok, ez 2oln
Hele] AFH BEE Alos Oni2g o838l A HEE s,
plasmidg] a9} 48 3= vix}dl arabinosed o]

VE 843AAH EPAv=EE S350 B Ay
Arabinose® 4718 7% WEl9] copy number7} A= 207) 4
= Z71E8 gAstg e, o] uf wiR|o] ¥ 1 arabinose:
0.02% ©)’dolH ZE3ITt. Plasmid pCClos= A5 2 HRoll
AAG H o2 gABte] AFEA PmioE FDSEIL alkaline
phosphatase® @l ste] FulslH ot

A2 DNAS| FH|

$-2)7)} ARS8 pCClfose cosmid vector® Z7]7} & 8 kbp

Metagenomic Library A2t #8361

A0]3l lambda head®l] packaging™= DNA2] =7]= 50 kbp
AT o]BZ insert DNAS] 27 40-42 kbpolojo} 3} x3+
vector”} blunt endE FB|H YL EF insert DNA <A] blunt
end= FHEolo} ). 27 B T4 F&3S DNA 27
teF 20-100 kbpZt HAET] ©] AlEE FH3le] cosmidol] 2
@ 4= Q1= 40 kbp DNAS A& A B} DNAES #58 1)
@oizl el =718 EFENA 40 kbp = == DNAES &
sl ALg3ke Alo] AN WA Fig. 12 EY To25E
23 M2 Y& 6 £7F2 DNAS 04% agarose geloll 2o
A8 DNAS] Z7]E gol ZFjojtt. oju) 43 A DNAS
| Aol =72 wlwstd ANEHch Fig 19] 1, 2, (1 ¥4
AlEe A Fo S4E wol Yol tiRE 24 kbpoldlds &
& L, webA 1, 2, 11 Mol DNAE library A2 o)) F3ts1A]
St o] A4 AEZHE DNAS U] AABIAL ©15 Al
ME ALE ASolE 40 kbp BE2) DNAZ} 383 At
2 o)F AAst AR 4 QT

B} o] 2 @E] Be A4 A E2RE 53 DNAS
F2 ol It £S48 ‘Q‘Rié AOR FHHEZ vector
9} AA37] Hel DNAE Filshe Aol HR3AT (end
repain). ©lo] W} =& Q‘J?} DNA T4 DNA polymerase
& Agdte < 2Hs F290] 7 blunt end® THERITH
End-repair ¥+-§ % size fractiond 310=Hl, oluf Ao Ae &

F 48910 112
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Fig. 1. Size test of sample DNA. Before the construction of meta-
genomic library, the sizes of DNA extracted from various soil samples
were tested by 0.4% agarose gel electrophoresis. Intact A DNA and A
Hindlll were used as size markers. For the construction of
metagenomic library in the fosmid vector pCClfos, the size of DNA
should be about 40 kbp. Since samples 1, 2, and 11 do not have this
size of DNA, they were discarded. Arrows indicate positions of 23
kbp and 48 kbp DNA.
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°] 100 ul FEO|2E End-repiard W H3& 80wz 23 FH
APt FEE =435 DNA 272 04% LMT agarose gel
o A719538t library A&l AHEE 40 kbp A == DNA
2715 BABIA. EBr 4% UVE 25H DNATH &8
Y1 FRY Ffo] Hojxug 79Tl i A8 DNAYH
X3E REo JuE T3 Ao U size markerBETRS Q

o] EBrg @A3ta] A DNASH A HindllI®] AY & 279
YXE 7|234T) Size markere] Y& ¢t} Sie 27t A
82 3= 40 kbpe) DNAY fA= ¢71e A E7Fs3lde
22 size marker®] YX|E 23] 40 kbp Eo DNAS X
3tk AR E BE-S 2mm FEX 2o DNAE At
t}. oA G DNAE thA] Aol Zof o= ZZ}o] 40 kbp
A% 9] DNAE Rk RIS Fig. 2& Algs o4
zZto 2 e F AR DNAY 271§ ki) 95t 14 A
& BoEh o] AP A 40 kbp =S| DNAE 11 2249
23 S & don, mE v 2219 DNAE Hig]1

Library X =}

End-repair3- size fractiond}] 44§+ DNAZ blunt endE FF
F32 2 blunt end® FHIE vectors} AFE S} W) V&3 2
Zol A ligation ¥WFH3-S AlF Ul Ligation 3 DNAT in vitro
packaging® Z0)EZ concatemerE F/J8}55 DNAL FE7}
A AT BE size fractionation geloll A gAlske] A&

2 3 45 6 L LH

.

a"!m 7

P8

LH 1

b

Fig. 2. DNA extracted from size selection gel. DNA extracted from a
soil sample (sample # 4) was run on a preparative (.4% agarose gel
and the region between 23 kbp and 48 kbp markers was cut and sliced
into 6 pieces. DNA in each piece was extracted and analyzed on a
0.4% agarose gel. Number 1 sample contained DNA fragment with 40
kbp and was used for library construction. L, A DNA. LH, HindIlI-
treated A DNA.
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10 u1e] DNA Al85 27| 8R0S slal F2 §pldl, vector 1ul
(1 uguly2 23 ligation ¥H&-& A}71A HE3H ). Ligationdt
DNAE Lambda Packaging Extract® AF8-3}9 in vitro packag-
ingS+ & phage dilution buffer final volume 1ml®] =AE ¥
o] BT Packaging 3+ phage solution 20 W& E. coli
EPI1300°1 7+¢I21Z1 3 chloramphenicol®] -8 Aeiuli=(o 2
o} F8] +& 159}, Packagingdh &4 20 pI=RE thek
500-2,0007) A= Ved JFHor ddstt. & HAll 5-
107) Axe F2U7 ves 249% dsdsd, o) F2Uas
Bl plasmidE #ol A48 By A9 BF inser} §lo] #HERF
g F2YA

Library2| 2% ZHAl

Packaging extractZF-E] €2 chloramphenicol &4 Z24
ZRE plasmidE Fol A|FrEAz H24938+S] insert DNAY] &+t
Ao} AZRE library®] ¥A-E Gob Byt EAv|E 22
A7} wHo) 7183 U2 abinoseE WIA|Al H718te] plasmid
9] copy numberg FZAIZ] - S 3mle] wigH O E
FE F23 DNAE 50 ] SF=pol Fold F4s]e A3
3o, o] FollA 15WE FHet] 20 WE ATFEA W2 A
71| A3k AFEALE ATaich DNAE A5 Al2s
EcoRI# GC-rich DNAE A A2 BamHEE Aol A1-8-3}
Ao} Fig. 32 $-8]7) AZ3F metagenomic libraryZ2 58 23
plasmidE EcoRI# BamHIC.Z BHEIS agarose geloll 1 27
olct. 1071¢] &0 A2 Z7] b AlF 54 M HHS B
olmg 7} FRU7} TS inserts M E OES ¢ F 3l ©]

Fig. 3. Restriction analysis of plasmids from a metagenomic library.
Plasmids were purified from randomly chosen 10 colonies and
digested with EcoRI (upper panel) and BamHI (lower panel).
Restriction fragments were analyzed on a 1% agarose gel. A HindIIl
was used as a size marker.
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A A 54 sfEo] tkshAl Yook AR whEolR 2o
BygEt & 4 9ok & F2Y S, insert® T3 HIE insert
DNA9| B2l =725 theFgo| o} insert W19] & DNA
#FE Al 4 otk 27 EF AISE5E DNAS 9] A
25} golrnggole & 21 Mee viEk 25,0007 doH,
Bt insert sizes 40 kbpE & HF- ol= ek 1,000 Mbp
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metagenomic librarys G380 2 AZsl= WS =BEsiE
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fosmid vectorE AFS-3}9] libraryE AZ3IAATh A4F<! library
A2-S $)8| A= fosmid vector?] insert size$! 40 kbp FE2
DNAE a##H oz AAske 7o) Fastgon, oyl =7]9
DNAS 7] 93t preparatory 0.4% LMT gel electrophoresis
RS 310kt Bk A HERE DNAZ F&3le] A2k
libraryoll= MZ o2 247} 2500078 F= o]lon o) thegf
1,000 Mbp2] metagenomic DNAE g3t 5 = AUTH
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ABSTRACT : Development of an Efficient Procedure for the Construction of Metagenomic Library

from Environment Samples

Dongbin Lim (Department of Bioinformatics and Life Science, Soongsil University, Sang-
dodong, Dongjak, Seoul 156-743, Korea)

Iinvestigated an effective way to generate a metagenomic library from DNA prepared from environmental sam-
ples. The sizes of DNA extracted from environmental samples were usually in the range of 10 to 100 kbp as esti-
mated from 0.4% agarose gel electrophoresis. Because of this small size, a fosmid, rather than BAC, was chosen
as a vector. It was found that, for the successful generation of metagenomic library, the selection of DNA with
the size of about 40 kbp was critical and, therefore, a simple agarose gel electrophoresis system was developed
to select this size of DNA. By the procedure described in this report, I obtained metagenomic libraries con-
taining 25,000 fosmid clones, which corresponded to 1,000 Mb of metagenomic DNA.



