Korean Journal of Microbiology (2013) Vol. 49, No. 4, pp. 377-382
DOI http://dx.doi.org/10.7845/kjm.2013.3090
Copyright (©) 2013, The Microbiological Society of Korea

DGGEO0]| 2|5t rEf =2k SHH
Dactylospongia metachromia2| S UM CF2FA
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The bacterial community structures of the marine sponge, Dactylospongia metachromia, collected from Chuuk of
Micronesia on February 2012, were analyzed by denaturing gradient gel electrophoresis (DGGE). The DGGE
fingerprints of two individuals of D. metachromia, CH607 and CH840 showed the same band pattems. The
sequences derived from DGGE bands revealed 93~100% similarities with known bacterial species in the public
database and high similarity with uncultured bacterial clones. The bacterial community structures of both D.
metachromia sponges (CH607, CH840) were composed of 6 phyla, 8 classes: Alphaproteobacteria, Betaproteobacteria,
Gammaproteobacteria, Acidobacteria, Actinobacteria, Chloroflexi, Cyanobacteria, Spirochaetes. DGGE fingerprint
— based phylogenetic analysis revealed that the bacterial community profiles were identical in two individuals of the

|2 =

same sponge species collected from the same geographical location.
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38 (Pylum: Porifera)2- 6007 5B EA5h= i 4
SEEA FA7HA] 10,00050] He sfHo] A= A= &
A AT s FellA e 223 Eoff, 2, SR °]=27]7HA]
AT B2E e 2 3 @ sl 71 Fol 2=
= AR A ATh(Li er al, 1998). S o] diFZo] o3}
A4S 3, 3kl = A 2lE Y siE sk A s A=
Welol B2 ke ot Alatg ZAJTHLI et al., 2007; Piel,
2009). Al sHE=2] Boldo)7| e sht sfHEEe] &8t
I3 AERkgol| At JFH R MAshe SAAES
o]} tiAF ARE 0] AR TR E o glo] AEF A A A
o] M- & Ao R 4#HA JrHGuangyi, 2006; Dupont et al.,
2013). o] BB Y=L S| YA FAATLRE &
A A TP T by R FATR B AT B
5| 235 31 QIth(Kennedy et al., 2009; Haber and Ilan, 2013;
Schoéttner et al., 2013).

S R0 24 ofl= 16S rDNA0| 7|45 PCR-DGGE
(polymerase chain reaction-denaturing gradient gel electrophoresis),
T-RFLP (terminal-restriction fragment length polymorphism),
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pyrosequencing 5 TFJEH 222 WHHEo] o5 §lom, uj
9K(culture-dependent) T} H]| vl %K (culture-independent) o] A3}
T3 B A o] o]F 0] R 1L Q)th(Jackson et al., 2012; White et al.,
2012). S8 FAISAES 1 50} F50) o] vhe- Freln
thepsfo] 207 ] Fof o] ZrkDupont er al, 2013). ZkelAe] u}Al
= 5 AA WY 7Fs e SR AA ndE 2-Y 0.1-11% 7
To] Z3E= AoZ FAE I 1o](Olson and McCarthy,
2005), SEFATIYE ) chopal W FAP20) Bk A7) 9
of ulufkell AR AT WA BANE 2UTEE Tfolahe
t 3lo] F231ch PCR-DGGES] ¢ £ f4AA £9E5 5%
2k PCR 4h&< polyacrylamide gel 4ol A £17] G5l 2l3f 2
Qlati whglo 2a, sht olake] A7 Mol BekE AR g
HER TR0 AR 0 RS A oha w7 7
ZE 44 oot 5= glon Af Whgol v Jhdste] =0
Al 234 gopst=d| 887 o|th(Friedrich et al., 2001). w
obi] 2 Qo)A PCR-DGGEE o14314] el A2
chep e shetstad stk

D. metachromia+= Demospongiae 7}(class), Dictyoceratida =
(order)o]] &5l BHO R FAEH )| E51A EiLst= AL
2 d8jA glom, A= FEotiot g dik AR = o
53] dEjdolA E8-8 AHAE BujE §ltk(Handley et
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al., 2003). E3F i A A28 o] To3}= aldose reductase
1 ALR29] tfsto] A 282 2= SHES JAtet= e s
BaEo] oop o gy F9 A4S Zh= gl 2 24 (De La Fuente
and Manzanaro, 2003; Wang et al., 2009), o] |'H2] FAYA|
ool B AFtE A $§ Aol T8 AoRE AT
A

2 Aol = ulufeFH ol 7|23k 16S rRNA gene-DGGE "
& o]-g3to] FefE ol /X3 w| L2 WX oFe] F(Chuuk)F=ollA]
Q718 S| 3| D. metachromia 5 NAE AR5t ST
o 2 FUTFEE ZASIT FUT Aol 4 AWt 55 o] 7)
Aol T2 S TN 2UFE] Hol g Hetsiin s,

Mz o

i Al=e] zHE

3lj9F 3™ Dactylospongia metachromia 2] 33 Ala+2] thFA]
& ZALE7) 98t 2012 2 e < n| 22| A]o} S(Chuuk)
F(07°27°41.65”N, 151°53°14.49"E; 07°27°25.49"N, 151°54°
27.17")0| A 274 tho]H]& o83t ¢F 20-25 m Z}o] 9] vt}
oA SHS ARt Aol A& D. metachromia F 7N
Aol WL CH6077} CH840°0.2 HHH QUT(ASW :
artificial sea water) 2 33] A2 & -20C oA A3t &4ks}

%t

Total genomic DNA =&

ANE NH2 -70C ol A 2447t oAf|u] FHS o} 52 A
7164 -50C, 0.033 M bar 7|0 2 24|17t AZEIcH 5
Az UL Ao R} APl Y EHstat. E4gt
™ powder 15 mgoll DW 600 pl-2 o] 187t 221} X&] gt
lysozyme (Sigma, Germany) 10 mg2 A7}3}to] 37°CojjA] 205
ZEERAIF T ©]0] 5 ul 10% SDSE Yo 65 CollA] 527 A7
3t & phenol:chloroform (1:1, Sigma, USA)-& 211 13,000 rpm
oA 587 AAlE st 42 A5 o2 HE] DNeasy Blood
& Tissue Kit (Qiagen, Germany)E ©]-83}o] DNAS &3+ &
DGGEE $I3F PCR ¥H3-2] 8 0 2 ALE-54ict.

N Y

16S rRNA gene®| DGGE-PCR &Z

GC clamp”} 3714 341f (5'-CGC CCG CCG CGC CcCC
GCG CCC GGC CCG CCG CcC cCcG cece geecTac aaa
AGG CAG CAG-3)9} 518r (5-ATT ACC GCG GCT GCT
GG-3") 9] primer’d-2 ©]-&35}4] 16S 1RNA gene® V3 J9& =
Z35}ch PCR W E3HE2] A2 5 ul 10% reaction buffer,
1 pl® 10 mM dNTPs, 5 unit/ul Taq polymerase (Solgent,
Korea), Z+Z}+9] primer 10 pmol, 121 100 ng®] A|& DNAE
1 pl 3g7hste] 2|F59 50 plo] ¥&=F 3] PCR ¥H3-& 4=
319t} My Cycler™ thermal cycler (Bio-Rad, USA)S ]85}
o] 94 C oA 4027 ¥A, 65C (13 2 0.5C touch down)oj| 4]
4027 7, 72C ol 137 A1, o] TS 308 ¥k Syt
F 25402 77CoA 1087 A4 AIZITh 25 DNAY| 3

& 98l PCR ¥HgH 2 ulE Fste] 2% ot7k2 =2 (Biopure,
Canada)-& ©]-83}] Mupid-ex (ADVANCE, Japan) 2 100 Voi|A]
2587 1x TAE 2-%89%(40 mM Tris-acetate, 1| mM EDTA,
pH 8.0)oA A7|9% sttt 7|95 %, EtBr (ethidium
bromide, 50 ng/ml)of] 1057t GA13}4] Gel Logic 200 (Kodak,
USA)E o]-g3ste A AR SIS SZH DNAZ
3715 &9213tr] Y3t marker2% 100 bp ladder (Intron,
Korea)& A8t

DGGE ™7|H€Z

DGGE<+ Bio-Rad Dcode system (Bio-Rad)& ©|-&35}o] =3
3}t $Z% PCR AFE-2 bis acrylamide (Bio-Rad)& 3Z35t
8% polyacrylamideE ©]-835}4] 30% A 70% 2] &= 8] =
(7 M urea, 40% formamide)2.2 HA7|95S +3HsHch
Polyacrylamide A2 37] 20 x 13 (W x H cm), F7 | mm=Z
Z}AJ5ke] PCR A|Z= 2x loading dye2} E§51o] 40 ple] A&
£ loading3} gt} 1% TAE 98NS ARE35le] 60°C, 30 Vol
A TAIZE PPFAIZ] 60 VE AYS 8 AT 171962
54t} 17195 F DGGE A2 EtBrZ 3087 44 &
Gel Logic 200 ©]-&, A+)A AR ERIstath 2 =9 o
d HiE oL % DGGEY Y3t 2422 DGGEE A 4=
gPsto] ZHlstgict.

DGGE Hic=o| 53

DGGE 7 AofA &2 HE F, 2 =S A4 ko]
50 p1] DW7F &30 1.5 ml tubeo]] Hol -2l st ¢ A=A
sto] DNAS &34t o|2& 3 22 GC7t Al A€ primer
341f9} 518r& ARESHo] 919 FLE 202 PCRES H5HY
o SZE AES BAR F F714 € £4 (Macrogen, Korea)

& J=see

ASSE 24 W ASS =

DGGE 212 ¥ojZ |7]4 8- NCBI (the National Center
for Biotechnology Information)of] 555 F7|AES tjite =z
Blast searchS =33}t 2+ F714 € 9] alignment= CLUSTAL
W (Thompson et al., 1994)E ©]-8&35}o] A H35}9 3 Molecular
Evolutionary Genetics Analysis (MEGA) software version 4.0
£ 0|83} (Tamura et al., 2007) neighbor-joining ¥ (Saitou
and Nei, 1987)9] 2l&ll A3tAZE ALt ASSE 223519
. 1,000%] §H2 bootstrap £-AJof oI5} #1548 SHIs}eic.

L

DGGE fHE 4t

FeloF vl Ry Ao} Z(Chuuk)Fel SRS sfef ol
D. metachromia®) F4A#S) AT A& Poknz] 9
sto] CH6072 CH8409] = 7} 9 S o] 85k 3ict s Al
2ZHE FE3 44 DNAE FF2=Z 16S rRNA gene )
V39 He FE3to] 194 bp| ol 2719 PCR A5 ¥4
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Table 1. Phylogenetic affiliation of re-amplified DGGE bands derived from the marine sponges D. metachromia CH607 (D1) and CH840 (D2)

DGGE band Nearest relative Accession no. % Sequence similarity Phylum

D1-1 Uncultured chloroflexibacterium GU732290 99 Chloroflexi

D1-2 Uncultured cyanobacterium HQ270357 93 Cyanobacteria

D1-3 Uncultured spirochaetesbacterium IN596755 94 Spirochaetes

Dl1-4 Uncultured cyanobacterium HQ270357 93 Cyanobacteria

D1-5 Uncultured betaproteobacterium EF076241 96 Betaproteobacteria
Dl1-6 Uncultured spirochaetesbacterium IN596734 100 Spirochaetes

D1-7 Uncultured actinobacterium FN556253 95 Actinobacteria

D1-8 Uncultured gammaproteobacterium FJ949286 93 Gammaproteobacteria
D1-9 Uncultured gammaproteobacterium HQ270412 96 Gammaproteobacteria
D1-10 Uncultured betaproteobacterium EF076241 93 Betaproteobacteria
D1-11 Uncultured alphaproteobacterium JER24774 100 Alphaproteobacteria
D1-14 Uncultured actinobacterium FN556232 100 Actinobacteria

D1-15 Uncultured actinobacterium FN556244 93 Actinobacteria

D1-16 Uncultured actinobacterium IN392390 98 Actinobacteria

DI-18 Uncultured acidobacteria bacterium JQ809487 94 Acidobacteria

D2-1 Uncultured chloroflexibacterium GU732290 99 Chloroflexi

D2-2 Uncultured cyanobacterium JN098341 99 Cyanobacteria

D2-3 Uncultured spirochaetesbacterium IN596755 100 Spirochaetes

D2-4 Uncultured cyanobacterium HQ270357 93 Cyanobacteria

D2-5 Uncultured betaproteobacterium EF076241 95 Betaproteobacteria
D2-8 Uncultured gammaproteobacterium FJ949286 93 Gammaproteobacteria
D2-9 Uncultured gammaproteobacterium HQ270412 96 Gammaproteobacteria
D2-10 Uncultured betaproteobacterium EF076241 94 Betaproteobacteria
D2-11 Rhodospirillaceae bacterium AB539976 98 Alphaproteobacteria
D2-12 Uncultured betaproteobacterium EF076241 96 Betaproteobacteria
D2-13 Uncultured actinobacterium FN556246 98 Actinobacteria

D2-14 Uncultured actinobacterium FN556232 100 Actinobacteria

D2-15 Uncultured actinobacterium FN556232 99 Actinobacteria

D2-16 Uncultured actinobacterium FN556244 93 Actinobacteria

D2-17 Uncultured actinobacterium IN392390 100 Actinobacteria

D2-18 Uncultured acidobacteria bacterium JQ809487 94 Acidobacteria

o F 7HA1 9] FF siwoll A T L3 DGGE Hi= sl o] yebyd

o Z}zZh 18709) =7} A= ATk(Fig. 1). D. metachromia
CH607°Y| 4] 1570, D. metachromia CH840°)| 4 1672 FQ =l
=2 H3oho] Al TRPYL THetelr] 915ko] 165 IRNA gene
of ¥ 47 @S BAISITY.

MY 2M U

A 2309 TS #4517] Asio] DGGE W=z
DNAE F&3}0] 341} 518r-& ©]-§3to] A SE3to] H71A

< BNt A7) A 8-S 273 23 Table 104 H= v}
9} Zo] F 3171 =8 W= st BE G7AES e
Aoy, TYHAY HEE FYUF Al E(phylum) &2
gl & }Ith(Fig. 1 and Table 1). 0] A €5 blast searchE &
sto] 7o) magl RSB A5 similarit) & A3k
FalHe 2AE AEE2 712 €3 97148 93% ol A

100% 9] 45732 Uehisith. DGGE 1= o2 thefst
L, D2-11& A &3t ZE e R ge 3 252 i
orS A|H# EE(uncultured bacterial clone)S3} =& A=A
b gict

DGGE WEoA D1-13} D2-12 uncultured Chloroflexi
(GU732290)9} 99% AFEAS LR, D1-2, Di-4, D2-2
71831 D2-4+= uncultured Cyanobacteria (HQ270357, IN098341)
o} 93% o)A 99% 9] 54 el Sitt. DGGE W& D1-3,
D2-3 18]31 D1-62 uncultured Spirochaetes (IN596755,
IN596734)2} 212+ 94% 2} 100% 2] AF5AlS el 9t DGGE
vi= DI1-5, D1-10, D2-5, D2-10 1231 D2-12-& uncultured
Betaproteobacteria (EF076241)2} 93%9)| A 96% 2] A4S
B9om, DI-7, DI-14, D1-15, D1-16, D2-13, D2-14, D2-15,
D2-16 18]3l D2-17+= uncultured Actinobacteria (FN556253,
FN556232, FN556244, IN392390)2} 9394 100% A=A

%A
5]

Z

flo X o
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etttk D1-8, D1-9, D2-8 18|11 D2-9-& uncultured
Gammaproteobacteria (F1949286, HQ270412)2} 93°j4 96%
A=AS 742 Ve 9t DGGE HiE D1-112 uncultured
Alphaproteobacteria (JF824774)2} 100%, D2-11= Rhodospirillaceae
bacterium (AB539976)3} 98% AF5-4-S 212 UE %ith. DGGE
HiE D1-18 18]31 D2-182 uncultured Acidobacteria (JQ809487)
o} 04% o] AEA S PRSI

247}9] DGGE WEo|A] et 471488 olgalo] A5t
theFAL B3 Al 5 29 T A D. metachromia CH607
T} CH8402] FRINIHF TR E= T35 2 Alphaproteobacteria
(5.6%), Betaproteobacteria (16.6%), Gammaproteobacteria (11.1%),
Acidobacteria (5.6%), Actinobacteria (33.3%), Chloroflexi
(5.6%), Cyanobacteria (11.1%) Z12] 1L Spirochaetes (11.1%) 2
Z 6% 87k o2 LA EATHFig. 2). Z+ZF2] DGGE Y=o A &
et 71 EE olgsto] ATE A/dE 2= Fig. 33+ &
t}. B A3toA ANREE D. metachromia S|HI} FA3}A
Dictyoceratida Z-of] <3} 2| g2 02 Z(Chuuk)ol 8% &
|5 % Palauo|A] 344, Dictyoceratida S 450l 3+ 48
Al ThoFAd Ao A o152 Cyanobacteria®}t RhodobacterZ 3
&St Alphaproteobacteria 18] 31 Gammaproteobacteria7} £
32 B3t E=d|(Ridley et al., 2005), D. metachromia®] 343
Al 732 919) Al 735 B 323161 11 9] Betaproteobacteria,
Acidobacteria, Actinobacteria, Chloroflexi 7% Z 5= Ao
2 U} ot o ot Al B2 ke o 5 AsickFig 3)
T3t Dictyoceratida o] &5} F55F 23} i ES A/dehe A
S 2 AFHA, Z(Chuuk)ol|A % Hyrtios erectus 0] S
65 77X Alphaproteobacteria, Gammaproteobacteria, Acidobacteria,
Actinobacteria, Chloroflexi, Cyanobacteria, Firmicutes)2] Nl

D1 D2

Fig. 1. DGGE banding patterns of amplified 16S rRNA gene
obtained from D. metachromia CH607 (D1) and CH840 (D2).

+ATtEE Uetfo] D. metachromia s8It AL 2HFE2S
YehJ|glth(Park, 2010). L&\ Betaproteobacteria®} Spirochaetes
B2 ZFaA| Yo} D. metachromia S Al o] & o
FHE Ao 2 Uyt Palau X o] A2Jete E o2 G oW
Theonella swinhoei (Lithistida £)2] 73~ Alphaproteobacteria,
Gammaproteobacteria, Deltaproteobacteria, Acidobacteria,
Actinobacteria, Bacteroidetes, CyanobacteriaZ 3351 (Hentschel
et al., 2002). D. metachromia 3| A3}-= 22| Deltaproteobacteria,
Bacteroidetes®] Nd-152 E38t= Ao 2 Vet v D.
metachromia®) 735-0)= Betaproteobacterias E3} o= Ao 2
Uehgeh A2 o A s $5o] 910 Alphaproteobacteria
Gammaproteobacteria, Acidobacteria, Actinobacteria, Cyanobacteria
o2& B AlF BES Talelgio, A Fol tet 34
Al 219 Aol & thehi e o 4 ISk

D. metachromia 3| 2] T 7|A|7+e] FAA|H 5] = (Figs.
2 and 3)9] 2}o] & utolet B}, F 62 878 C 2 “(class) =
A BUT 2UFEE Uehiglen] % /4] 25 58 DGGE
WEop BANZY BES e & & At D
metachromia®| FRAA| 2] LR FZ= Proteobacteria (Alpha-,
Beta-, Gamma-) 0] & 333%E A}A|3}o, Actinobacteria
(33.3%)%} s 4 st= Eolt}. Proteobacteria 22 3%
ANA EdHA EESIH(Imhoff, 2001; Sekiguchi e al.,
2002; Wagner-Débler et al., 2002) | 4 E(Weidner er al.,
2000)0]UF EE(Lau ef al., 2002)3} 3HAF Balo] Q= Ao W
=3 Qltk E3E Proteobacteria Fol £3M= Al 4529
A A= (Stouthamer et al., 1999) Z 435} A4 114 (Burnett
and Mckenzie, 1997) 53t Zo] a|H5F9] thatel thaFet FoF
& ul A, et Rojo] Beehs B8 el Bl
£ et Ae2n IHA th(Groudieva er al., 2004).
Proteobacteria % Alphaproteobacteria®} Gammaproteobacteria
L amzos Su PYATOR /1Y Be BEE Holt 1
Eo|H D. metachromia Ao A YeEPd Betaproteobacteria=
EEA dAEE= Al 15 £9 sho|th D. metachromia 3
WX Proteobacteria &3} 37| -dt= ALE UERd

0O Alphaproteobacteria
@ Betaproteobacteria

0O Gammaproteobacteria
B Acidobacteria

Actinobacteria

O3 Chlorofilexi

8 Cyanobacteria

B Spirochaetes

Fig. 2. Phylum distribution of bacterial 16S rRNA gene sequences
derived from D. metachromia CH607 and CH840. The bacterial
communities found in two individuals of the marine sponge, D.
metachromia were identical.



Actinobacteria= 3% FA3255, dl4, 222 I HHEL}L
22 ToFst s|oF AR oA EElEH, w2 A2 3RE
2 e Y= Aoz &#A th(Newman and Cragg, 2004).
Chioroflexi} Spirohaetest= &3] @714 Mo o= v HE
th= vlujeF e oaf Al A= FAAT 1Eolth(Jeong
etal.,2013).

559 FIES o] & AHTINTF 2HFER B4 A
5 HS o83 vhE AF Ao wEH FH Fof whet Al
Tl AT A= Uy iAo WE, F94 = Aol
= glE Ao 2 HIE|o](Webster ef al., 2004) & A3 Aylo}
YAt AHeh LA Gl HY3E D. metachromia S
T 5 NAE o872 AA 9 A, D. metachromia 3H ] 73
£ 6% 87of| o] 2= wl$- theket Al 15 EFSHY, 5% ©l
7hA 7He] AN T TR FEE AR YERY W F
of M2 FAANTE LT 2= GATS AT = AT

He

2012 2¢ w|Z2Y|Ao}e] S(Chuuk)Foll A e %

3|H Dactylospongia meachromia®) Z YN F8 FHLZR

D. metachromia 3H2] F AT THFA 381

£ Denaturing Gradient Gel Electrophoresis (DGGE) B2 o]
835t BX3HTE D, metachromia®l ¥ 7\ CH6073}
CH840% 0|55 DGGE 24& 433t A3}, 552 = 713
Ao A Tt e HE el it DGGE HE=ZRE
DNAS F&35t9] Q7IAES 43 23, 437 d7IAgEE
7} 93-100% 9] frAH=ES Yetfiglon HE2 R ezl 2E
AN EEL A G2 At 2EET F2 4548S UE
t}. D. metachromia (CH607, CH840)2] ZTAAIF A 1RE
Alphaproteobacteria, Betaproteobacteria, Gammaproteobacteria,
Acidobacteria, Actinobacteria, Chloroflexi, Cyanobacteria,
SpirochaetesZ & 65 87} 02 FAEom FUS 2o
A AT 22 FY S TYE AR 22 E Ve

2 shelshsiet
2Atel g
o] ES 20134 PSR AL 2 ot} 47

FUPIT200254)2) 2|23 20131 Freehoti she 2]
o AL ot Sy s gl o ofo] ZA=YU ek

Rhodospirillaceae bacterium(AB539976)

00 - Alpha-
|D1-11 )
69 'Uncultured alpha proteobacterium(JF824774) proteobacteria
D2-
58
D210 proteobacteria
99 éﬁculltured beta proteobacterium(EF076241)
57 3
— Uncultured gamma proteobacterium(FJ9492861 Gamma- .
1 100W L‘JDn]c.ugl;tured gamma proteobacterium(HQ270412) proteobacter/a
10099DD2_'79
J l.]JncuItured actinobacterium(FN556253)
93/ D2-15
Dl-I‘Jt4 ) )
79 f Uncultured qctmobact'enum(JN392390)
SOJ ngijgured actinobacterium(FN556232) Actinobacteria
B
100( l?r%%lzured actinobacterium(FN556246)
M 93 D2-16
80 L Uncultured actinobacterium(FN556244)
93| [ Uncultured Acidobacteria bacterium(JQ809487) . .
96, | D1- Acidobacteria
86 100 D2-18
60 Uncultured cyanobacterium(JN098341)
50§ ncultured cyanobacteriugil:l§2270357) Cyanobacteria
100 D1-4
D2-4
100, p1-6
Uncultured Spirochaetes bacterium(JN596734) .
89 D2E2%_3 Spirochaetes
g9 Unfcultured Spirochaetes bacterium(JN596755)
I Uncultured Chloroflexi bacterium(GU732290) i
9%3, B%Z% Chlorofiexi

01

Fig. 3. Phylogenetic tree from analysis of 16S rRNA gene sequences of DGGE bands from D. metachromia CH607 (D1) and CH840 (D2).
Numbers above branches indicate bootstrap values of neighbor-joining analysis from 1,000 replicates. Only values >50% are shown. The scale

bar represents 0.1 substitution per nucleotide position.
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