A2 we B AEEH s AT EF o&H: k. s dutHeln odfd 2R
o A7 chromosomal DNAS GC ratio® A= HASZ species leveld] /o EHFow 2
ol k. HZ, ribosomal RNAE ©] &% DNATRNA hybridization %o} @o] 2:olu glow,
£3] 16S rRNAZ o] &3 A2 groupingdl ot B AT ALF7E AP g 53
Pseudomonas® 7<% %€ non-fluorescent group Pseudomonas’t 16S rRNAe) €3 &F @
gt o2 e MEE genusZ viAA HAth ol AZE BARETH WYY =L &

st A7 2R 2AYE Adstd 2 280 B + Yok 2 oAY EAAER
& AT BFY @ WY woln ThE Ael . A4S Py, =x oy Py S A sjof
Y AFS) BR 2A 7lelg & 9 Frh
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&
)
of
oz

o

-

1. Total DNA extraction procedure

@ 5 ml overnight cultureZ 100 ml LB brothol]l HZ 3l overnightAl 2t}
@ 50 ml oakridge tubes®] 30ml¥ < ¥ 4T, 12000rpmol A 387 422 dth
® 1 M NaCl 10 ml& o] MEr} vortexingdtx 4264 30&8 A x| sch
@ pellet2 66 ml GTE solution*o] @&&% 2 mg/ml lysozymed A €3t}
® Room Temperatured) ] 3087+ x| s}, o
® 10% SDSE 334 wE Agsta, 50ColA 1087 sigstct. [SDS disrupts membrane]
@ 10 mg/ml RNase AZ 200 w0 A&, 37CoAA 1-2412 A= wjggtrl. [Degrades RNA]
® 05 M EDTAZ 340 wE A2 stx, 50CHA 10¥3+ vfd3c}, [Stops nuclease activity]
® 10 mg/ml proteinase KE 50 wE 23z, 37CAAM 6217 o3 v gstet.
[Degrades proteins]
M Y83 (75 mAE)e] phenol*™* 2 1-2¥ extractiondt}.
(4°C, 12000rpmol A 1027 QA EE), [Junk7t 2o oAl 3, TransferAl Junkel] 471
@ 29339 PCI*™*& 1-29 extractiondt}. [Phenol/chloroform extract proteins, lipids etc.]
@ F933 9 PCIZ 14 extractiondtt}. [Chloroform extracts phenol; It is important to remove
trace of phenol because phenol inhibits endonuclease ]
® 3 M Ammonium acetate (pH 7.0) 01539} 95% EtOH 2% 3 & ¥} DNAE
precipitationA} Z1Th.
@ 71= S29d S 71X 32 DNAES ZobA spool-outdtt}.
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[DNA7} f-22e 2= A2& o438 Aot
® 2ol TE buffer (pH 8.0)o =<t}

* GTE buffer: 50 mM glucose, 25 mM Tris-Cl (pH 8.0), 10 mM EDTA (pH 8.0)
* Phenol: TE (pH 8.0) saturated phenol.
% % PCI: TE saturated phenol : chloroform : isoamy! alcohol = 25 : 24 : 1

2. M9l GC 2AH

g8 E2F9 GCEAYo] #axz ot 1F 27HA Wge] A& E MR 7P 4 2elx
olt. 1) Thermal denaturation, 2) HPLC (High Performence Liquid Chromatography). 24 ©]
23 WL 2% AT 9 chromosomal DNAS EF7F S5 oo} g}

HA Ae RE NZE AT BFA GC ratio’t stbe) A EZ 2423 ot FA7A 7,000
Z olA9 AT GC ratio’t B3A o, 2 P AEE EUYE oI 2L FEL #E=
g Ao

@ Mol % GC o] 25914 75 Abo]ooprt o] AR dAT

@ & speciesoll &3t AT base composition® A9 H]%dte] 1 ztel7b £ 1% o £t

® A - AzstE o ote] e genusol &3 speciesE ] GC ratiox A HEA @
REe AL e genusd £3E speciesEL GC ratio®] zHel7t 10% olWidl 4.

@ GC 39 #Ao)7}l 15% ©)4H¢l genera® /4 5 228 genus® 24 ol d7] dET
ol AL R E T2 2-3/49) genusE AEF k. 7HE £L& A7t Corynebacterium
Pseudomonas®) 7 $-7t B,

® vl$ DA T bacterial strain® GC #< A9 2 Y 1 9 AYPHA gt
el o] genusth speciesd] £331E bacterial strain®] GC ko] @& TER} A HEHH
71 bacterial straing 2 genust} species®l £& & gt

*+++* Thermal Melting Point ****=*

Marmurst Dotty:= Age2 2%9 45 W& DNAY denaturaitond ©]-§3 GC content
274 e Adaan. 2% Be AIEEC] 19 Wi o]&dn E AFA ALY dEEY
ghdo)l 159 wWEd A tEA gu. o ¥ye 2% A5 wet DNAS double stranded”}
Ztetd 9 2 midpoint (Tm) S ©143 RAelth, 1 Tn #E AHEE buffer?] o] =9 o¢ 2
A3 BAZE om TE DNAG 2 432 £d. 2822 34 control2 =2 8= DNAs<H
22 bufferg AH&stoopgt ot
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B Procedure

1. 2 - 4 literd 05 X SSCx (pH 7.0) bufferE vt} >:L%L‘ ek 500mle) buffer= DNA<2] 3]
A3} cuvettd] AHEL 9atd @z T3, YA E step 39042 TR F4 (dialysis)E H3t
o 2709} &7]d Wz Fu

2. AFEE cuvettd Z7lel Wet 1 - 5 mi¢ DNA sample® 50 pg/mie] ¥E& 05 X SSC
buffers]l Ful¥th  controlZ AHEE reference DNAE 5 - 10 mIAE FH|dte 2zhe]
samplee 573 ¥ writt Fn= A LE 2 giA stk B3R DNAXE E coli strain b}
2ol el A}EE T o™ melting point, GC mol% o] %ol AFHARA e AL H

T},

3. BE ABESL 1. A Fud 05 X SSC bufferd] ¥o] FAHAY. FAA AL 3-4 A7k
At & T2 buffer® vlFo] WA BAA7t. F24o] Zud DNA sampleE WA 574 ]
2= tubed] R 33T

wxx THY QoA Hw® WRe] o3t DNAZE EEHAcHd, ebA g dAlCl ZAE 9ol A9
gl = DNAE 0.1 X SSC bufferd] 23 =7 522 39 4L wjx It

4. A7) 7189 AH7} AE cuvettd] DNA sampleg 23 XF spectrophotometers 2H&dHth. A

L AFL 60 C2 dtx, 182 05 1 T A F7HA1719 melting profiles =t}
5. Figureol X9} 2ol Tn S A3k
6. 29 48 A2 sample DNAS GC contentsE AArsHt)

MOL % G+C = {Tm + [ 905 -~ Tuwnl} - 69.3
0.41

* 1 X SSC (standard saline citrate): 0.15 M NaCl, 0.015 M trisodium citrate (pH 7.0)
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ABSORBANCE,
SAMPLE 2

TEMPERATURE

ABSORBANCE,
SAMPLE 1

Absorbance or temperature -

Time ——
FIG. Hyperchromic shift tracings for two samples of DNA in
an automatic recording spectrophotometer. The points at
which any vertical line crosses the absorbance and tempera-
ture curves give values for these two parameters at a given
time. The inflection points are estimated at one-half of the

hyperchromic shift, and the temperature at that time is the
melting temperature (7,,,).

3. The DNA-DNA hybridization

E A9 DNAE double helix2 Ho] flth. |23 double helix DNAE 2oy ZLZe
2 A3} F 1Y single strandZ #27F A o] & single strandE THA %E 3
Z7AL @otEW complementary base (G:IC, AT)E 2o} thA] £A 9t} o]AL reassociationo] &
stch, o]2]3 DNAS 4AL o438ty thE AF9 DNAY FAHE S E3E & At
WA reference DNAS denaturer] 7 single DNAES %HE 3 Pp5o] Al FHULE o] £8A
U d323 58 o]&3td labellingAlZ1th. 7L labelled® DNAE ©& 9 single stranded DNA
9} 4o]%¥ hybrdization solution®]Al incubation A1t} I § hydroxyapatite columng F 3
AAY S muclease® A5l DNA-DNA 2€¥ hybrid?t 223 2 A=8 S48
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HYDROXYLAPATITE (HA) METHOD

Adsorb DNA duplexes onto HA

particles
Centrifugations
Supernatants Sediments
Add double- Elute duplexes
stranded carrier with 0.28 M
DNA (salmon) phosphate
1 Add double-
Precipitate stranded carrier
with TCA DNA (salmon)

|

Radioactivity of
precipitate =
non-reassociated
DNA

Figure. Scheme for performing free-solution DNA reassociation experiments, assayed by either

Precipitate
with TCA

Radioactivity of
precipitate =

reassociated DNA

Vial containing
single-stranded
labeled DNA
+
Large amount of
single-stranded
competitor DNA
(unlabeled)

!

Incubate

S1-NUCLEASE METHOD

Add single-stranded salmon
_DNA and S1 nuclease

Enzyme hydrolyzes single-
stranded DNA, leaving
only duplexes

Precipitate DNA with TCA

Radioactivity of precipi-
tate = reassociated DNA .

the hydroxyapatite or S1 nuclease procedure TCA, trichloroacetic acid.
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4. DNA-rRNA hybridization

o] W2 DNA-DNA hybridization® 9els= A2 2oy test® #9 single stranded DNASY)

labelled¥ ribosomal RNAE &¢]& wWiojr}t, o] W& genustt family level®] &7/ o £

Wt oA st HANA RNAE =+ {FAAF 24 Wkt $7) dEelt. A7
42 FF9 RNAE wEY. I3F mRNAE diF 89 §#d27F mRNAZ 7] @< mRNAE

DNA-RNA hybridization®] ©¢]83s¥ 1 ZA3= DNA-DNA hybridization®}
ribosomal RNA (rRNA)Y} tranfer RNA (tRNA)E #3dxte] A%
type®] RNAE ©]£3 hybridizatione =3 9% &3
T2 2 rRNAY tRNAS %=3E DNAS 9714 4&
A
2

Wsig. w,
2ol SJ3te} wEoHEE of F
Ag sk g @AY A7 BE Al
e eiel @71A9% 2ol AAs) Aaks
7 RReA g FE KA SR 48

Q% A TE AN S 3

o] W37} o=z DNA-TRNA hybridizatione &
aA ol&2
o o]-&HTt}.

DNA-rRNA hybridization®ll = 2.5 16S rRNAZ} Ab&dth.  Z7]d & 55 rRNAZF =717t Ze}
sequencing®l o] 475 o} 9Zd AY ASHX %x, 235 rRNAE 277} 165 rRNAR T
7 9 gAY A 3 AME RS = FA4 Qi

Ao ¥kH DNA-DNA hybndlzatlo =

'Table PCR and sequencing primers for 168 rRNA and rRNA genes'
Name Sequences
PCR primers
27f 5"-AGA GTT TGA TCC TGG CTC AG >
27fB S'-Biotin-AGA GTT TGA TCC TGG CTC AG >
1522r 5'-AAG GAG GTG ATC CA(AG) CCG CA>
1522rB 5"-Biotin-AAG GAG GTG ATC CA(AG) CCG CA>
1522rN

5'-CAT GCG GCC GCA AGG AGG TGA TCC A(AG)C CGC A>

S"-GGG CGG CCG CAA TTT AAT ACG ACT CAC TAT AGG
GATACCTTG TTA CGA CTT >

5"-GGG CGG CCG CGC GCA ATT AAC CCT CAC TAA AGG
GAA ATT AGA TAC CCT (ATG)GT AGT CC >

NotI-T7-PC5b (1492r)

NotI-T7-P3mod® (787f)

Forward-sequencing primers

271 5".AGA GTT TGA TCC TGG CTC AG >

123f 5"-ACG GGT GAG TAA (CT)G(CT) GT >

357f 5".CTC CTA CGG GAG GCA GCA G >

530f 5".GTG CCA GCA GCC GCG G >

704f 5'GTA GCG GTG AAA TGC GTA GA>

926f 5"-AAA CTC AAA GGA ATT GAC GG >

1114f 5".GCA ACG AGC GCA ACC C>

1242f 5".CAC ACG TGC TAC AAT GG >

1406f 5"TGT ACA CAC CTC CCG TG >
Reverse-sequencing primers

109r 5"-AC(AG) C(AG)T TAC TCA CCC GT >

321r 5".AGT CTG GAC CGT GTC TCA GT >

519r 5".G(AT)A TTA CCG CGG C(GT)G CTG >

685r 5"TCT ACG CAT TTC ACC GCT AC>

907r 5'-CCG TCA ATT CCT TTG AGT TT>

1069r 5"-CCA ACA T(TC)T CAC A(AG)C ACG AG >

1100r 5'.GGG TTG CGC TCG TTG >

1220r 5"TTG TAG CAC GTG TGT AGC CC>

1392r 5"-ACG GGC GGT GTG T(AG)C >

1522r 5-AAG GAG GTG ATC CA(AG) CCG CA >

aMixtures, e.g., (AG), are equimiolar.

»From reference 17. Underlined portons represent 168 rRNA genc sequences.
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