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ZEERY Lale ZE ZEL d@e dASL FHIY] WEel AT SRR A" 92 &
o AEE B 7HeR @ FEFE A, fHsy &R R FEe] AHHL, EAEE
o A4, JFEYH &g A, FHFES FA 7 LFAFH A (pentaradial symmetry)o] L, HFFF
& 2HF g, notochord), M (B8 &, gill slit), & 5= (F1E, vertebral column)'_ 7tk olel ¥is F=
B Atole] AERADAE 4 W B¢ =] Hogdh O ol FEAL £F Abeldl FH
3 FF A g (R IR £ H2E, synapomorphy)e] glolAM o|E& -wOW FHEEE MEE 4§
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Table 1. Metazoan phyla. The animal phyla are arranged according to the number of identified species. The
species diversity of each phylum is variable dependent on sources. See Brusca and Brusca. 1990; Gerhart and
Kirschner, 1997; #4345, 1997, =24 F2e% 3, 2001,

Phylum (%) Common names (L) Species number (32
1. Arthropods (4 =) % ) Insects, cr}_lstaceans, spldera myripods, 1,000,000-10,000,000
pycnogonids,

2. Nematodes (4 & =) Roundworms 12,000-1,000,000
3. Molluscs (4 A = &) Snails. clams, octopus 50,000-110,000
4. Chordates (5 4 £ 3) ;’;ﬁ?;iis(’l;ﬁijgg)ﬁs (ascidians), 48,000-50,000
5. Annelids (8t £ &) Segmented worms 9,000-15,000
6. Plathyhelminthes (# 3 & &) Flatworms, planaria, flukes, tapeworms  15,000-20,000
7. Cnidaria (7} = = &) Jellyfish, hydra, corals 9.000-11,000
8. Porifera (Bl H & &) Sponges 4,000-9,000
9. Echinoderms (&5 & &) Starfish, sea urchins, sea cucurmnbers 6,000-7,000

10. Ectoprocta (=Bryozoa, & & 5 Z) Moss-animals 4.000

11. Rolilers (4 3 £ 3) Wheel-animaloules 1,500-1,800

12. lﬁifz;i?r;% 52 Ribbon worms 600-900

13. Gastrotricha (2 2 = &) - 450

14. Nematomorphs (418 £ &) Horsehair worms 250

15. Acanthocephala (7% = &) Spineheaded worms 300-700

16. Tardigrades (2t .--‘5-?'3-) Water bears 170-550

17. Brachiopods (21 &5 F) Lampshells 310-335

18. Sipunculids (4 % E) - 250-320

19. Kinorhyncha (£ £ % %) - 150

20. Entoprocta (=Kamptozoa, F% &) Moss animals 60-150

21. Hemichordates (3t 4 = &) Acorn-worms 85-100

22. Ctenophora (&35 5) Comb-jellies, sea-gooseberries 80-100

23. Mesozoa (=4 E E) - 50-100

24, Gnathostornulids (2 7 5 &) - 80

25. Onychophora(+ 22 &) Velvet worms 80

26. Echiuroids (8] 25 &) Urechus 80-135

27. Chaetognaths (X &+ £ &) Arrow worms 60-100

28. Pentastomes (=Lingulatida, 4 €% &) Tongue worms 60

29. Pogonophora (£-T+%5%) - 45-135

30. Priapulids (M o] & &) - 17

31. Phoronids (8 = &) - 15

32. Loricifera (£ 3£ 3) - 9

33. Vestimentifera (2] -2 &) - 8

34. Cyclophora{(#+5%8) - 1

35. Placozoa (%9 g =) - 1
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Fig. 1. The traditional animal phylogeny modified from Hyman, 1940, Brusca and Brusca, 1990 and Adoulle

K .,_,_._._._.ﬂ
2 HEm= T
o 0 T o
T oo o
Mox»oﬂo__n_._f -
_.L.I_H\Oﬂﬂ:._o M 7 wr ke m w1
oA 28 2 2| |a s il g e v T 2
% W w 3 2 8 2 E|iZ2 u ]| g = e 8% gllE & . 2 1E = ., ||
o e R RN E I
5 Ny =22 5 8|lg 8 g|lg ¢ & B2 g8 2|{jg e B 3= 2 ||ls & cijlig =
oo T M 2 S 38 2 ]|z & £ E 3 8 § %G § &2 2 £ 3 82 § 8 % Z v E w,.m
o .o w® 5 8 e E Sl gles 2 pE 2z El|8 22 § 3215 2l 3
;dlﬂ;%ﬂ > 00D T ERi@ o Rl 2 a e < OB < O g 8 =z 4 ¥ o oz 4 ||d <
) = o wm b
]
_.__Euu =
T ®
o BT !
;U_mof.l._ 1_‘
o 9 oy W W
R o
EOMOEEW.JEM
Ao Mo v
_izuz . |
O_EﬂﬁL:iE _
B g Uo MY T L
_]%_.__050_
Ny YT L
o T oap ol T
7T S
EUE-

~
o %o rf @ M
=0 El L,

W W o R

AM S

2000.

et al..



266 Korean J Syst Zool 17(2), Oclober 2001

F2 MEHT AEFTES

EFEL mHs NAAZ FAshE & ulge] Quh ) 48
gtze] WH|ge F mAZEoz AR oluldFE (diploblastic animal)e] Tk @]

sh4&

o] FEEL 9ul
A3 el Abelel] ARt &3 WREAFE AwsA se FadE ARE EEE
(triploblastic animal)e|v}. 3}, AZEE2 Fo| HRAMN A (M8 #FH, radial symmetry)o] A5, BE 4
HEEEE Bo| #H9UlA (4787, bilateral symmetry)o| T}, 255 (& H)¥, ctenophores), 33
SL FRIEE, placozoan), A= (b LB, mesozoans)®] A ES A e Bt obA gk, 143

d FTER AXFTEH A Ags el fAAZ

HFLUAESE H7HELE, coelom, body cavity) @] F¥d wel 2A F A 7HE S (acoelomates) 3}
A 7V E (coelomates)E ol Th TAAES(AYEEY FHEE ¥He g WE A
19 Bl FAYALN AL A L7 AN G oI W, AT o B3 2
H4 ZHLE FyAE A3, dAZ AR Uk ©wA] ALFES A UdT= EREDY,
pseudocoelomates) 7 T A - E E(R YL FEI Y, eucoelomates)E L=, o] & AJAFEE A

2 7
B (fo LI B, protostornes)® F75-F (18 O Lf#, deuterostomes) 2 Al EH ot MEFE7 FIFE
9] ZeFHL 3 Zrh wAlmgel A vpebube PRl 9 (R O, blastopore) 7t AFFEol A=
Pom FFFEAAME FELoE DASch £, AFTEL ol A FE GRAHIE], spiral
cleavage)2 s}, T 7T EL HRAMPEE (I IRIPE, radial cleavage)d 0} A-rE & A7 F
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(branch length)7} 71 F-2] &8 HA3A] &2 Aoty Tevt o] F AFo)A Hot 20 F71AFe] At
285 e o BART0] o]25™, ¥17FA ] )@ A long-branch attraction)ol] 2]3l A EE o)
Ae)HEA o] BEAE FHHAYT 2 AFGEELE FAEY FALZTEY Hd5EH Aol
A 3) AHAEZANA BAEE, YA 3E8S s ATFEE, FAFE, H5E59 49 dAEE
(clade)e] &ol=Slc) o] E7Me] BALME & 5 AN 029 #Al7) nli] FE gols gHE
ol7] Be] Fubyo @S WSivty Euh 4) FrEEL AT 4AET #AE EHE o
£ 9lon AR FEEAES e FUnh & Eo]. FHFEL HaHEe] AuZLE et
X HE AR olF FA oy FHE- DA HL 7 EEFAR, E2AAF L3 AElH
Atk 5 AFEE 29 AL BEEsy EFHUh o] =20 HEF o|F #AEH FHIL=E
g AetA] Bty EAELS BAAEZC) 4T £ ks &2 7)) 7p5AL 7HA I rRNA E71
Agel A3 2AAT =FE0] TdEEe| it

RNA de)B 7} Z71eel wet 4 ge #7573 52EL dF e AEF7 AEH 22
R HE Agget e ASTFAFA T ol AT b ZFE F 7ER A7) LAl
gk AR, HE UE AT QT2 IPE ARES o T2 F4ehs $59 P40 MR
OE = dA4EE ASPrt 2R 2Uth fE5E AT ES 2o] UEHOE W] WAF
To 2 AAHEE EFEZ0] EAASNAM T AT (hatural group) 2 FelER] gfotr HEEF
gate] AXE dA FehAth o) 22 BAFLZ o5 sixl A @lE YA ehe d oW A
2k eRolAL oW A2 A5G z4de] EdF 249 ASE ddch A 2 BEAle U
7hA R KA (Felsenstem 1978)¢1e] A-FEE F3<te] S99 vt A4z & &
S22 A2 AFYAC ME RolAL AEFe HId #HE Foyi X%A Et)(eg. Ruiz-
Trillo et al., 1999). Lﬂ ¢ ZAlv= EA5=E £52 Bdo] £ 2 A W s T 22 (relative rate
test) (Sarich and Wilson, 1973; Tajima, 1993)2& Fal+ #¢ldle] #E £2 5 Holyx= 52 HE44
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‘T”_ oA 7} 21} (Abouheif et al., 1998)= 59
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= WM ET s %111]- {e.g. Hwang et al., 2001). S &7 =7} F& A7k wl=
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Fig. 2. The molecular-based animal phylogeny adapted from Adoutte et al.. 2000 and Holland, 1999.
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£ dE 5B 2 ANE T B4 U= ANY AL ASAE Aok TAH, 9 ol
FEEC AMEEEH © 7k AR ¢ T %HE}‘. ©]§l rRNAS] &3 A Fo] e EAFHE
s A Fl=ojok B E— 2] ﬁEH"ﬂ 94?'{5; AE= RNA 93 AFS ¥ustd ME off THER
s YA FeAEe] MEES T ARE7IE Bt (Peterson
and Eernisse, 2001). IE]-EL}H rRNAC’ﬂ g3t FEA T A E FE] HEA thE EAH =
o]#] RNA AIZ-E Fdst= el 8% o, o] 2L RNAS Zro] Z5-g WA e 2 A
BAE £ e FHAE 3717 47 &2 RNA vlelgwo] 247 B2 JRE 92 dv do]
EE e Eat=) 5 Aoty m#Ho] B3ty dgo] o)A AlZgA ol th wabA,
rRNA] 2] & 74]%?3: A sty & FARE, EFl-a, HSP 70 §)e] 3 &< AT A<
2 g ATATFE STREEES 2N FEe AT E]"‘] <l
E}wf} 3“4 ‘:’]E Edote] #7A A o 47 FEFE
and Brown, 1998)#} #7149 SINE3} 22 retroposon] /g,‘-o £ ol&
2000) & frAA A HHoE NEIF AL %3’—]"’1] =
and Holland, 2000). =3}, Hox -8 2te] 48 g}l-& 245hH 7= A3
(de Rosa et al., 1999; Kim et al., 2000). o] & & d%% Hiw 4 dg fREFLos 2 Al
o] dodtiH FZIAEe gt ASET A HA4E (homoplasy)d] W3] hxdsley. TR AT, o 7
@ Aol §I=A]l g ZRFEANA A E40 o] FEojof sk A 7F ATk &, o E
Auige] iy EFTAAM FAEA oW AL o] FAHA Zd:m% SHZTOF/V} ]‘dt- &
H, 185 RNAE thEH<= EAHE 9} Fej#
Aot M= " BEH F 7R ME GE A = ‘_]'O]"E"]'C”] T'i—zﬂd% o 07] “?—-r]%:f' =2
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New Animal Phylogeny
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"School of Biological Sciences, Seoul National University, Seoul 151-742, Korea)

ABSTRACT

Animal phyla in the traditional animal phylogeny were organized into an order of
increasing body plan complexity, which was based on the similarities in early embryonic
stages. Molecular phylogeny mainly by 185 rRNA data provides recently re-evaluation of
the traditional evolutionary scenario. The current molecular-based view of animal
relationships strongly suggest the burst of two groups regarded as intermediate grades of
body complexity in the traditional concept and displacement of them into higher positions
in the tree. The new animal tree provides a framework within which new picture of
bilaterian ancestor could be drawn, and comparative developmental and genomic data to be

interpreted.



