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ABSTRACT

Problems in direct optimization method as implemented in
the software POY were reviewed. Alignment of highly
variable regions using POY is problematic because it likely
provides artificial maximization of pseudo-homology
within the alignment. If the variable regions are aligned
with conserved regions, then the bias could be emerged in
two ways. When the conserved regions contain only weak
phylogenetic signal, then stochastic similarities within the
variable regions strongly affect to the final alignment.
This type of bias can be emerged even if the variable
regions are aligned independently. As a result, aligned
variable sequences may provide superior amount of pseu-
do-signal which could even mask true weak signal con-
tained in the conserved regions. When the conserved
regions contain significant phylogenetic signal, then the
variable regions will play as adherents of the conserved
data even if the variable regions contain no or even
contradicting phylogenetic signal. The adherent bias is
especially problematic when data set contains heterogene-
ous sequences by gene introgression, recombination, or
lineage sorting. Structure- or similarity-based approaches
should be used in aligning DNA sequences.

Key Words: direct optimization, POY, ILD, DNA se-
quence, alignment, phylogeny, homology
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AvbETB) &, THREOHEEZR—DOR RN
BEE LTk > 7V Y XLTHB. TOHEDD
LT, T34 4V ORBELEETEHERIE, 1R
7y TRTICE - T, E—O&E(LREEICE S E[H
BiciThngd (K1), ThiZEEORFEHEEOFIE
THB2RT v T (T4 AV ELIR, %
DT 542V MERICESWTRIEHTE T 55
LRARELERE. T4 2 v b O&E{t & B
R EHER O RIEERELE ("D @, ZKRE
TV YNy —ERBERTBIEHH D (Giribet et al.,
2001), TOHEEEELAZY 7 v = 7 POY
(Wheeler et al., 2006) 75, RIFFETEZITOHEEZED
BTE< OFHEEEZBBICTEVIZ>TOEYL, 20
—7, POY DBEFRE TH % Ward Wheeler R D1t
EfEEZEZ, R—/S— 3 Y Ea—yPWFa v
Ea— g 2BOWTARIET — 7 02TV, ER
ICPOY ZHVIRXAERELTVWS, Thood
ITiE, EIEEMW (Giribet et al, 2001) ®©F+F 7 ¥
(Whiting ez al., 2003) DFRIDFHXE L, Nature 5
IH - BN OBDTREVETR S H 5. T oOfth
I bd, < OEIEEY (Giribet and Edgecombe,
2006; Wheeler and Hayashi, 1998; Wheeler et al.,
2001; Terry and Whiting, 2005 75 &), & HEE ¥
(Bertelli and Giannini, 2005; Frost et al., 2001, 2006;
Faivovidh et al., 2010; Giannini and Simmons, 2003 73
L), WRIEEMW) (Giribet et al., 2006 73 &), BEEY)
(Worsaae et al., 2005) 75 EDER LV~ OZRHEZR
BT AEERRND, POY ZHVWTIEOHEh
TW3.
BEERELES X U POY OE#IE, oo
TSRV ORBELEICHE. TIAAYNYT
FELTDPOY D/N7 4 —< VRICEHT BT R b
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FonzEcw onfThbhTEi. FlAE, Ogden
and Rosenberg (2007) 3 & U Simmons et al. (20082)
B, viav—vaviF—sERVAILICLD,
POY D7 4 —< VY REMDT 54 4 /T b
EHEILTVA, FEERE(LEOHTERICH L
<, Mg 7T ) XA TEEBRET 74 4 ¥
b AT T, REERTICRIAT 5] (LB, 2008),
«“Problematic data are analyzed with questionable
methods” (Wiens, 2007) &, fIEHT 2BR &%
v, Lal, EEsEEohERII—ED B
i #=i2 Simmons (2004) ZfRE, BEALEEN
ot ARETR, JOEERB{LEORE
£5%, Yoshizawa (2010) 2% - Camd 5. MEHTD
FiElcoWT, AETEAELERNEBRNBICE
E»BDT, EBROBEIRICH > TE Yoshizawa
@M@%ﬁ%btﬁ%tm.ﬁﬁf@%hm%i
<, Morgan and Kelchner (2010) [Z& 2T wani
EEEE LT 2 TN EEREIC SV TS
BT 5.
BBEENMBIRY, INF TCEAETENN
rEEEE{LE~OHH E LT, EE (2008) &F
i (2008) i B, TOS b LB, BEESE(LED
FHiEHO A1 5T, 2IMMENT (total evidence
analysis) % & O missing data 2L 7 — 5 £y P D
I b LTV B, BEEZRED B IcE D)
HmA TH <, EENARS L OEHE (2008),
Yoshizawa (2010) THEHI L7013, BERELET
NEBDATH-T, AF7F— 2 EIET— 5 %k
& LR (ROEkRTOLIERT: LIFT
B & S I EEEE LEO—E & LT OLIEUE
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i IZEARSRIREN H ) ©, missing data &0
7 — & OFFr AL TV AERTREW

| R

EEFFIOT 54 A ¥ b, Bi53EFIHOEE
EROMEEEOHEEIC ISR 5. THIRREHEE
TS bib, BE{LEEOBR (&EH, &AL,
~NA R DEEERE 7 VOFERL EICEELERE
LS4 5%, BE¥n, FERCHERLOLREE
QBHAR Y, FOLSHHEE, RHEHEEICS
o TR/ AX L bbb NSTHS (De
Pinna, 1991). #f_E (1998) & [ATERDT 3K
AR LEVIRY, [, #ALITPoTHER
HELT, BEsRERSNEV] BTV S,
M icnF7— 5 0Bs, A—oY v 7VoR—0
Hitka, RLU7 54 <—%HAWTPCR THIEL
y—rr v 2T, EHNERLTHEIFE—DOES
PAELNG I EMHFENGE. LALTIAA Y
BT, (A, HEASE T TP - THEUKERD
BohsEfisTsian,

7544y M HEEE L BOR, EEOBAKIE
PEEEICB I > CVWAIBATHS. RERLIDK
5 ibRsc i, EFIRLOEEBMEOT 514 4 ¥
F S —EMCRETE VAL TH S, — RIS, 1B
ERFIELDT 544V Mid, IYE2—FY T b
vrTAAVTIThbNSE ZL{ DY TPV =TT
W, ERoB y —v (b3 v Yy va Y/ bTY
2N—Ugv) PEAKIBICENLS IR M ESZ,
725 LTEAONICTA—FDBET, TIAA
v OBEEAHET S, NTA—FRERT IAA
v MERIKEBEEARIETH, ThERET S
EENBEEIFEELIZY, &5, Y7 hY=T
uﬁéﬂintijqu@%ﬁmgﬁ®Ewu
EoTbT 44V MERRBEDL->TL % (Wong
etal,2008). %72, 754 * v b OEFEEDEVH
OB T\ GEIFICEV5/BAT5) bRELR
2. BIRLAVORGHERCHEECHV LGNS Y R
) — A RNA 7 — FEEEE, BARBEZREELALS
I B VEEROEWEEL S 53—, BAREES
a7 54 4 v N RESEBRLEET 5. FlX
i, BAKIEEZEHAUHEED S b, E23 LFFEN




%A1 13 hyperbariable region & &IEEN, HEHTT
BERIN—TETET 542 v FPREEEE. €
LT, TV 0B BVWAICE > T, Rk
IRIFORRRIAEX(EDb->TL 5. BHERBELET
i, TOVSKEERGT A A v b, BTICAY
5

B EEsEtEsZ0HER

T P HERE(LEOFIEE KL P IENT 5 K
). BEESELEOFE—BEE LT, AThick
F—F IR L TEEDT 54 4 ¥ h B fThbhb. £
505 THERSNIPEDOT 74 # v MERICED
WTBHEESR S ThN, % LTELNEHARKID E
<, EEOEBEHPOBAREBSRMEENELITET
5S4 Ay FHEEERENS. COBBERET I
4 AV DEBELYA 7 VR, MESEESNSE
TSRS T ET, WEEFDT 54 AV OKE
{b&, SEfOBRBERICITONS

EHOBETFHEBECHET — 5 KBTS N 55
é,ﬁ&f@f—yﬂi—mf—ytybmg&w
Lh, FEscEEtans. COBE, Tty
b$@ér@?—yﬁﬁ-®ﬁﬂ_%OMTﬁﬁm
ShBTEiTiBaid, F—3efEEB L THRR
BEERBEELSNB LI T 54 4 v FBEREN
% (Simmons, 2004). HF7 — % DiFE, EFIED
A & DOIEEEER DFEEEDSRIEE D ¥ FIEERCYH
Boh, T4 AV MIL->TENDS OB
Faxha0icHl, HEF—50Ba, HEEEH
itt%fﬁﬁni,ﬁgwmhé:—?477é
BkErBILW, 2EOEEF—F1E, <bUIR
A IER L B THREIE X SEE s LS. TO
K 6 17—y S S N, BEERELECHTON

, pEEr — v icE T h A RHER (EEREL

é% LTHEE) B, A FF—9IDT7 74 AV b
(BB LEEE L TERS N S) I L THY
EEBERIEL, TOER ATF7F—sR3EECEE
NABRFEBERICEDEBZLICTIA AV PEINS

clicsa, F—yvy MRCEET - BEEN
BVEETS, BHE T - FHEEBO L 5 ICBAKIE

ZEFEAEEETHOVESE, YVFEY —LARNAI—
FAEIB D & 3 IKBAKIBAE S HE AKX = BEER

EESRCEOBRER

BALEC ST EE IR, RHOMESEL 3.

POY # W/t T, FHREREEPLEREZ—F
8HI, RNA O{R1FHE DS W R prealigned data
L LUCBITICEIL>TT 54 A v &, POYT
DR ABE L CHEROHBEES NS, —F

B AKIBA S AR OES I ORI POY T
OFTABLTERES NS0, TNODOMREEDT
74f/h#%i BAXBEETEVETOFE
M2 B LB, BBEEREEICED
BRI T, preahgned SEIO®REICE, TI/ B
E7 RNA O _RigEOEHRBAVONS. La
LZhooEHRizd< £ ToHIERMEEET 57
BIcHVWSLNTWS DT (Giribet et al., 2000;
Giribet, 2001), BEESELEOIREGH, b
DlEHOE R SE(tEEC ERIS DL LTH
WTWBLIFTIREW,

DI — 5 R a L cE L S 5RE
HEEHS, EROF— 4 £y Mokt L TEERELE
ABEET 32 EbARETH B, Lo L, Wheeler and
Hayashi (1998) 1&, ¥ 07— 7 &S (T
1, 2TOF— s EHKRE LIz ATRE{LLTT
Z, IR OMEBESRALENEELT, E
BEEEtERFEE LT — s IcBERAS e RETL
HmRTVB, o, bLEBNICT— 5 &L
LLTH, 2OF— 9y rHOEFIETHAZEA
BEMBBI > TVBIEE, BT — 5 DT LRk
DORFEEHH U 5 % (Ohshima and Yoshizawa, unpub-
lished data). fAAEAZAESZBVWEROTF—-4T
H->Th, BAKEBEEEEUCALERFHNDE
EaE oA IC IREMSE L 54, ThicoW
TR vy a7— 92ROV ERFTOTRTIHLICT
3.

1 BEESEELER, HTFT—F0AHTRES,
I+ o ¥FOFEF— 4 (Robillard et al., 2006) ° +
EavoRl ERY @ EHERE (Agolin and
D’Haese, 2009) 75&, HHREINEDHREHSREESITEY
7 — g P EET — s ~OBERBIbH 5. PIZFRE
DIEL, BEOWEDI—F 4 v/ ERERD,
EHAEELEVWE Z, AEOFEREZO 1.
D% E LT3 — N L, POY %f#- “Cﬁljﬂé@*ﬁﬂ
BWAERELTV S, T, POY IREHEEICED
WTT 54 2 v b OElE BERMOERET
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real data

Outl

Out2

Out3

l—v ———— COR

e ——————= (IR
g > SPII

- 4 — SPI2
SPI3
‘ sxe ALEL
— R
MAIL
| —T MAT2

SEX1

xx SEX2
. MED!L
MED2
MED3

random data: aligned with real data
POY(1:1:1)0

= 2. %F—ycb&,%?—7&%@Ltifﬂﬂf7a4xybLﬁayﬁA?—ﬁﬂﬁ#éﬁﬁbt
7—vxravfé§ﬁ.5yﬁA?—7@ﬁﬁuu,20@N3%—&%ﬁ%ﬁmtt(¥+77:ba
yyyygy:rayxﬂ—yay=w:n15;01nzn.mﬁu,if—&®%ﬁmt%ﬁbtﬁ
%,*ﬂﬁﬁ@f—vxbawfﬁ$%%¢(“hﬂm%,“zm%ﬁzm%,ﬁmzm%)

B, FREEAEMEL L B L OYERIR b FF
xnTw3 (Liuet al., 2009).

B 3 5o7F—-9 2RV

KEITIR, FIEiCEELEEEI VS LTS
DR EE L TR T 5. FTEROEYPSLDS
Nniz, BMOREBRESTES] (EF-4) 1S, 7V
5 MRS N REERE S S R VESED
A, POY 2BV TeEERELL 2. BBIEITICH
troTlR, ¥+w7 bIvYy¥yavi bI VR
NeVUayvDIRAMEL:1:1ICEELK. &ET
HNBH, TITHEATVWEF vy 7DIRA M,
BEDTIA AV Y7 OMERREBEE LN, &
DTEVEEE >TW5E, EREhics V5 L7 —
S DT 54 * v MERDSERO TR EZIT- 16
B EF—shoiEESNsRER (K2 L) &%
LICBARNDY, FHETORBT—VA Iy
FHER 100% TSN ABEIRRISE S (K2

20 % 74 No.30(2011)

FTH). X5, COF—shoitBEShs—EiE
K, (e (C1=0.70, RI=0.64) DESHL, T
SAAVNENES VI LT —FICEENBERD
Z ORI~ DBAEMSIERITE W T EHRENS.
5%, POY 2&EBTTET, b dLEMERE
&L EERVEFID S, FEIHL A ORERE
PHERE NI LB, £LT, TILTHRS
hi-lsOREERIR, EF—sroBonii@ive
DEAMOBESH S bAPEEY, EF—SILEE
N2 RHEEROEENRALHPTH S, LTHEBLE
5 — 5 OIEPTHEORIBEATFEEICR LIERETE
TWVW3, BB, Fry 73R EEIEELISEE
Clustal, MAFFT, MUSCLE, T-Coffee %0 Rk %
HWiT 54 AV bV 7 b ThF— 5 OIFMWIIHED
EESH S 5. BERL, INH5DY T FTET
5424y NOEESE P B0Ic, EFIONHEIC
& - THRE N guide tree &FEIEN 5 REHRRICE
SWTT T4 4 v EHfTbh, ZcERTsNS
7, T D guide tree DBITFESRIEHILT 74 A /b
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random data: aligned independently

POY (15:1:1)
Outl
COR
SPI1
SPI2
SPI3
ALE1
ALE2
SEX2
MEDI
MED2
MED3
MAIJ1

..........  ——— 8;‘1‘(3
f Qut2
------ o m—

MAJ2

POY (1:1:1) out
ou2

2
I

.. MED1
Cy e ALE2
"‘:sm

*

*

*

g==clecaay
*

*
*
*

3. POYAHAWTHETTSAA VYN LIS VY IFAT—IDoHEELLT— VR 5y 7EER. MIEX 2

DFAZSH.

ERICHHEEARIILS M6 THA. LrL, T
NoEOY 7927 2EVKES, POYDESIC
BOTEDF v v 732 b (Fv vy 73X bOEE
KOWTIEBRT 2) PEAINEILREETHD
Brucee, fHroBEERFIELLTIA AV M E
T EN—BITH BT EEDNDL, F—5 0Dk
WA ORIEAER LT 5 — R DIV EEZ
5115 (Yoshizawa, 2010).

7F— s oI EsREETH 5O, &TF 4
EHEMTHETT 3L EIRBETHAIN? V5
LT — 5 BT LOEA T HRIEE L EE,
LTORMBT—v R 5y THEE100% TREIN
BIEF IRV BORHTIERPER I N (K3 H).
—Ees, EEHERLEV (CI=0.72, RI=0.68).
5 V& LT — 5 OBIRENTD 5 RV EDRIFIER
BERENERE, UTok2icEion3. B
Bk, 7542 v EETEAERICSRL
B2 A4 s vELELEBLTHEIRELINS
D, 2%, v 5L EFEMTHETL S
BTH, TIREETNABROBELICED WL
DER SN, FLTCOEEURMBERENE &, =
DORBITEATRET B LT T4 £ v b skl & iy
N, FERELUTIHEEICHEROEOSHIFROER S
N5 &3,
VIEDHREF v v 7
VAN—=Y g vDARMEL1:1:1ICEKRELTEDS
NtzbDTHB., EThlNH, hidfhoT 5
AAY Y7 P OVIEREBE LKL, Fr v 70D
IR DBBBOTEVEEL L > TS —F,
Fry7DaRMEEEBERO ISEBICERELT

oYy vav. bS

POY 2FH\WVWT S v ¥ L7 — 5 2T LIcEE (C
Nid, Clustal DFIEAREEICIZE—ET 3), &E
fEtT, BIRETLWT S b ETE ok S S5E
WEDRFIBRIZER S NEr -7z (K2,3 FA).
LhLl, BESEIETE, 7544 YbPDIXE
ERET B, F—y—F 1 ¥ a3 VHEOR—EE
FE2/k L7 ILD (Mickevich and Farris, 1981) & W
SHEERA, F—/5—F 4 ¥z VEOR—E%E
B/MbdB2a 2 b5 A -5 ARBIREDELTE
19 % (Wheeler and Hayashi, 1998). & 51{C Grant
and Kluge (2003) &, /¥5 * — 7 REX BB HE
ETXBM—DHER, £2ToZ it L TELE
AT ETBIETHBE bR, 1:1:15H#ELE
LTW3, ZOf®H, TD1:1:1 TR MT % —
#13 POY DEEH R F 7+ )V MELE L TEIEFELT
OWFETEHRA SN TW S (Ogden and Rosenberg,
2007). L L, 1:1:13EHLE7AVEA—FD
D HREMT, b HIEEEMMICTFADEEDIKE
PFEyy 7%, ALIRMIEL->THRABIENT
XBNGA—=—FEB->TWAB, LichsoT, TO
SA—FDHLETIE, WEDRVWT I4 2 bE
WENPTLBE0EEART, 2%, BEEREL
EEZEOTNVTY RLADHIE ST, /95 4 — 5 ER
EOETH, ABNBHEEREERL LT WEEE
A TVWBI &ITEB.

TokIiT, EERELECE (1) ERE7—
sEEPHEELRIELEY, F—HOFEER/N
{t42754 v bBEKRINEE, 2) EAK
BEFn»oTh, HEOREZ® XFT 2 ADRIM
EERPERINE L, EV-EEPDD, 6
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K@)#vwfwﬁkwﬁbfﬁﬁﬁﬁVHZfﬂ
5iénéc&uim(nxm@ﬁ%w;©ﬁm
xhBTEiTiEB,

E7—4 (CED g

Z |3, Whitingetal (2003) iIC&5FF 7 ¥D
%w%%&Tmymdwmmgamﬂmiéﬁm@
=RFHEOTELBL T, EROEYHSFONE
> — 5 ORI ERA~OEERE O EERET
7. SELAERLEMETILEEECHNNR
Ak b EE L, REDSIORTAREST — 2
@%Ltﬁ,?i%;yh%%%ﬁﬁtfbéwﬁ
Hombiamotz. FlAE, Giribet et al (2001) I
I 2 HIEEMOEKREHKOBFTOFI T, TS
v hERTOEVWADEFF— 5 & POY DYy F
7 > A VDEBAFINTVAS. hozERLNR
BoDT 54 A Y N AERETE 20 LNV,
-ﬁf&%@%ﬁmw6@@mﬂ:y5;—y&m
WTHbhTBY, ThoD@ife—807 Y
Ea— 4y TiT- B8, BINERAZ I QED
B LR SN TV (Giribetet al., 2001). & 51
ABEShTWBEF—7ITlid, Ny F77AVTRE
%ﬁﬂ%&tf%éﬂfbé—%@?—&ﬁﬁin
TBLT, EARFE (bBHAY TV OWAR
U (ELELTED, bo LEVEETESERE
bhah) OEEELFLELTS, HOOBRRE
ﬁﬁ?%ﬁm.ﬁﬁﬁﬁkﬁﬁiﬁﬂwwiﬁﬁ

1.}1‘.'

—

|

b3, RITIC BT - CORBIMED X BRI
AZIEEICHCFATVASICHED 57 (Ogden et
al., 2005), WEHEROFEREN2CHFTELLC
OIREER, HODTEEARXCFELTED, &t
RlEERx s LTOBEHT Sl LTwiswBH
KIEbDESZ 5.

- = TH\% Whiting et al. (2003) D7 — % IZBd
LTh, 754 AV MERRAMSIN TS 6D
o, BEiicT 74 4 v b &h, HEEPEES
FRIH D E‘ﬁbiﬁbﬂfk\fab\f_&b EER T POY D
ISR & 15 - B OREMSHIRIE V. £CTC
C Ci3, Whiting 5lc&k»TT7 54 2 hEhik
oy %, BAKBEESEHVEEEUELS
g, RaETo1. 188, &Y VF IR TEDD
ATV A B SE DT TR L b3, B
AOEFTEL N EHRROREE, 4 YF VD
ey cRaNkbDOEFFELE, —7, Terryand
Whiting (2005) 37 51 # ¥ MERERRLTES
$, BRSNS YTV R MIZE, Gen-
Bank Accession Number cEEOASHEEENTE
n, F— 5 EEEET BT EAHRTL (Yoshi-
zawa, 2010). £ T, —# D7 — ¥ OEEITER
2, ?maj(’(?é *L?‘:'f*%é:%:ttﬁ*@"% zEick

-4 ; Whltlngetal. (2003) 75>)Eﬁh‘t75/f A
N D—I (VK'Y —AhRNA I— FFRED 2RLT
W53 BRI TVAEANF v v T E I un-
known data # R LTWAH, —RLTH»H LD

£ 4. Wmemlamnfmméntr y D—EDEME. BEDED 7LV — BB BEEOREE, B

X 3¥ v+ v 7 b L < 4 missing data NI
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X 5. Whiting et al. (2003) Ti#tfrshicF— s 0Le7F— 4% (i), FAKBOENEE (F), BLIEAXRIE%:R

BUE (7D » SHE L - BETHIE
ZIRY.

2, Fr v 72BEAEETRHY, TSAAVED
FEEOEsVHEE (MomimofRE) &, ZHO
Fr o lE2EL, 75344V bDEFEEIERD TE
WA (KOHRRES) oK ->TW3. TOEH
DX vy 7H2EL, T4 XY NDEBESERDT
EVERIAS, POY ICL > TT 54 4 Y b &NiHH
BUCHEYNT 5. COF— 5 2REREREEHVT
it L7cGa, s oducR L cfinion s,
1B, HA0F¥ vy 7RESOFEE LTHIFLT
W3 (¥ + v 7% missing data &89, JPEELT
T’HEd, BEFELEOE#MTH 3). xHITRL
TWBEY, ZLOBEMRT—Y R b5y FTHER 90-
100% TXFrEh b, —RIEFICEEEDTVEN
BondEMnghsd, —H, F+v72E8CEE
EETHEF» OO BRVWIIES, Ms5hICRLAES
TEMNELNG. WY 2 RN EHEESRER
THh 2B, AORFEE LT -0 oELN
B EGETESE B ->TWVWAE, I5IT, T4 4
VN OEFELEBOADSIE, L OO T -
2 b Ty FHEERMN 50% LITE WS, BEEOEY

*EIIR 2 OFHIASBE, Xz 7 —Y R b5 v 7R 50% LITO

SNSRI Yo g RN

B, Fv v TEEER, T4 4V DOEHE
HogWEEELTHOKRE, ¥vv 7288, 7
T4 XY DEEEOEVEED S TRITZT D
&, RsERLicnEons. 7 v—0fAT
RL7ZBD, 75427k OEBEOEVEE S
Bohiiz, 27— 2h5Eonl T
FOBEMENHD, SHIKELDENT—Y X b
5 v 7HEE 90-100% T3, FEFICHEEE
DEVHDERS>TWVE, E5I, ThoofEs
SEPE I N —BIEH, REERETLEKRT 5L,
Fy oy TEELT T4 2V BRENZEED S5
BaxNnfE (CI=0.64, RI=0.64) DHM, ¥+ v 7
AEFBOVEEM» LB ONIKE (C1=047, RI=
044) KEL, 2%, BEOKEICE, AIELD
ZLDRETSV—DEETNTVBEIELERLTL
3. = b% bHEEHEOHIE A RIAKICE 2 1Z EFHA
RIBIHEBEIEI - TVWAEF— Y ItEFETNE-ES
Sv—0, BE—FBUCTIAXAVNTEBETF—%
KEENBZNLDDBVEVSBEREIEFTRE
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A#. X biT, I v¥AT—4%POY THTL
FT54AY MNERCEENEF v v TOEE
(58.5-60.0%) ©—Eqtesy, REHEHE T 5L,
9 FAESLT 542 Y N BRHENBFED TN
LOME (v v 7 DEIGIE 47.2-65.2%) LIEMUDTE
ERLTEYD, ¥vv 7TE2EGUHEBOT I AV
DB, £ REEREEETVESI»OFONT
T4 AV MERERERL.

FRORERMD, &7 — 9 EES NI
&, X v TEEUT 4 AV ORHESISTERIC
BRBELEbDTHBTE, TLTF v v TES
LGRS N 3 1ERET, AROJMERTRES
¢, BEEEBEEC X > TABKICERS NI/O
FHER T H ZAHEEDSE O T MNP B, DD
wmmymLamnmﬁéntm%ﬂm,%@%ﬂ
ko TlEDHE T, 2 EROBLHDTSH
2. &< FEROEAPBIOF -5y FHOERL
FahcTwaEmd (Yoshizawa, 2010), TCT
BRI L7— & EH By — 2 TEBL, BEERE
LEOE RN EEREZRLTVEEEZ LGNS, C
D & 5 1O REERHED HE N REE, RO
rHiiETE . MAKIBOEVEER, it
B LTz OERENEE S ncwhkEEIONS
(Seicii~to & 51T, Whiting SHARELT -5 IC
umw@mdewﬁiﬁﬁwtb,ﬁkxﬁéﬁ
F VB, —HPOY IZ & BEITNELSS
FNTVWAHREREETERVA). £LTIN
L OWE IS E N TV 5 RERERIE, BAKEES
LRBEOT 54 4 v MERICEBERIET. KK
EAKBOEVWEENIS T -V ATy THE
90% Dl EOE A B, BARBESUTED
BT HLETT—Y R b5y 7HEE 100% TIRFS
nTHy, SvILF—sOfTRLET -5 OF
MO EESR B >N B, —F, BAKED
HENRED A DI TR, BICEVEOZ DT —
v 2 b5 v THERD 50% UTT, ThbORHEI
BEVEHERICEYT 2 EBESERNSEN TV
Wwo DSk s, BAKEBESUEOMILRTT
i, BV ZEDELMT -V ATy T HEZR 90%
Lo EABTEY, SOIKEThLOKE, BA
R L O ED SEES N L F3—B LA,
cnid, FET 74 # v b OBKROENSELE
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—F, EARIBAEEHE AL RBICE O RIER
ﬂﬁinfwtﬂ%ﬁuéﬁﬁémm.bmb,w
|55 9 Terry and Whiting (2005) OB, D7 —
5 LUTET 2 &5 BREERESALES P ST
Xz, F—yoOIFMTIHOEELY, OTF—F
CEENEREEREFNTE7T 54 A ¥ FPER
xnzc ARy, FRLAED, HO5DT I4 4
v MNERAEEET A EEAHEEEOT, T
REREEAE (VaXersy) OBRRFHEICH
A LIE-T, ok > TRSNFER%E, Gen-
Bank 2 Z8E X TV 3 188 O F — 7 & ZIREEIC
HEo\wT7 54 A v b LTELNIKER (Yoshi-
zawa and Johnson, 2005) &H#ETHI&ET, F—F
DOIEFIEDORIEEIRET T 5.

7 b7 bEEH POY ORENZRIBERICEK OV
12D b Terry HDMIXME > DT TH 7. T D
XTM,B&Z%JMmm3®ﬁ§MW%iU%%
F_yicES VT, BROSRKEHREESIEES N
w5, Lal, HOOFALLY XS AYO
18S G EECF & BRI L o 4ER, < oficERE
(3 AY) @188 LY TE ZEIINBEALT
WBZENBHLMEE o, M6}, YaXET
Ay ENF I AYDI8SEERTICESSHEL
roRE AR AR LTV A, EOESE, Zoroty-
WLM%m@ﬁWLMEWMT,:nmEUE@
SHE S Mt i 2 ADEF| (BYU_ACZORAP %5
;UDan%)&mbfm7&%%@ﬁw%Lm
ﬁéﬁm®6ﬁ6¢%E6@%mLm@7;ftf
Ay bELNI TADRS| & OBEUKEGIEL, ©
LA 434 vo18SERERFIEEUL TS T
LAERLTVA, IKiEESE QM BITERD 5
&, BYU_ACZOO001 @ 18S 3 fthd ¥ 2 X7 & ¥
@Mﬂ&ﬁk§<ﬁﬁ©,ﬂﬁiAV®%ﬂt~ﬁ
42 EMFEE N (Yoshizawa, 2010). —75,
BYU_ACZO001 L E—EAH» >Eonlcisnd
288 OEEFiZ, BYU ACZORAP, DQ013228 &[&—
OEED 518 5 h i 288 EHERFI & 99% U EDKE
LiEERLTWS. M EofERIE, BYU_ACZO001
O 188 EEFFI, ~NF I AYDOZTNDORATHS
T EAERTTARIMEEA S,
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A L4, BALKEFICE N2 RHERE

E%®E%Lm%¢5@®@h¥@mﬂ_aihé
ZIREREFIET H139 THB. Terry 51, POY
Kk - TEONEREERKIC, MHHERERED
Clustal THE SN/ T 54 £ ¥ b % PAUP* TEHT
LifERGRLTWS., £ LT, Clustal T7 54 A
v b L7 — 7 O EIFREEEEL (partitioned Bremer
support value) 13, ¥a X b4 A Y OHEBHEICK
L T 28S A% 49, Histone 3 7% 17, FERENS 33 S \Wg'h
bHWEEAEEZTVWADITXL, 18S1F —25 &
BOWEDME (DFED VaRXeh AVOEREEAEAR
BLEWE Z2RLTVS. COfERIE, N 1a
VICHET B 1SSEFIDEA%RZ A NEHRD TE
WMiiERTH B, —F, POY ZHOVTT 54 AV b
L7 — 9 Tld, ZHANCE L BN EYH S DR
FIDBAD D BICHEOLT, YaXesravoH
RIFMEICKTd B 18S DA EIFHEEENE 3 &,
ES A VOBERKEEXRFTAELE > TV 5.
Terry 5 DEHTTIZ, Histone 3 3 X U 28S, 18S DR
FHOEWERIEIERICT 54 2 ¥ b &h, EirZ
L CHE®OHBREES N TWA, Licdi-

YaX

FEEfEER. RENE, [R—& (Zorotypus

T, Histone 3 B & U 28S B =T oS BEUNICIENE, ¥ —
rrzshctoiild, ThsoEEEFIOEFNICT
T4 4 FENERE, YVaXbes A vOBEREK
Ha2FTHTIHBROVREERESATVSELEEZA SN
3 (EE, EoRUIHBIFEEERIZZNESFET
3). &5ic, BAEF — 413 H (order) A BEfific 3 —
Fantws, 2%, BEF—JEIEEZELT—
FTHBEPDLIITT—FENTEBY, LAd>T
HoBERFEME I L TIEEICRNY 7 FVEFAT
W3, TOEIRRRDOB L, 2TOF— 7 BHEE
XN, POY IC & BT AT Shild, N3 sy
PoDRATH 5 18S DELFID 5 B, POY DfiEHT
R &1L BBAREBEZSHECTHERL, HichdbT
MY a2Xber ayD18S LEBRIEEFITH S
DEITTIA AV ENE, FicFF 7 VDT
RLUIED, THLTTI4 4 ¥ hENFHEAKIE
% ZBHEAEBD O ERS N5 D RFEIERIE
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T TRABICEAL EFIOBEERE L1
B, BAEZE L THELEFIELELZORMIER
HEILBEARELS 3 GRETES, HAER,
lineage sorting 75 &). Th 5 DRI, species-tree
AWETEETR/ AXERBEINEILEHD
S, B ER L~ TORE T RIFFICERIIER
LB xNh3 (flZ1F Ohshima and Yoshizawa, 2010
&), EESREECEETIA AV ME, TOKX
SHEERLHEREPEHT I LICEDUENS.

Jll Morgan and Kelchner (2010) IC & 2EFHIERE
it

Ik, BESELECE-TdoEINENNAT
2 DRSEE% Yoshizawa (2010) IZ% > CHEEL T
18, CTOHRIOHIRE BEEERLC LT, Mor-
gan and Kelchner (2010) i & - THESKELEOT

LTV30E, BEosIcES W CHEROREE
75 BESELEOFENSESLTE 2 2EN LD
5 ETH B, EEE Morgan 5 DFIRICIER FAE
L, 7 hi3EESEEICs 2 ORET
D—oIE D HBEEZTVEDT, BALIL,
BEEEEtETE, BE~O—BH (04 ] ok
SuT, EEBROCBAREBERMLTET 744
v BEREND. 0L ICEEANO—BEICE
SWTHES h B#HEM I, secondary homology &
M h, BEEHEE IS » TRUESICES VT
=xh 54EEME (primary homology) & ZXHIE 1
% (De Pinna, 1991). % LT, EEBE{LETII]
#7542 v MRS EREMSEESH, TOM
o FoiEEoBEPEAXEBERIMET B LIS,
RO HAEES NS,  OERECHELERE
\4, dynamic homology approach & Ff ¥ 11 %
(Wheeler et al., 2006). 753, 7—%=< b7 S o)
zhehoflid, HEEHMshi [TRE] Z2&L
<80, zLTE—DOFIcAHShifE O, 1 L2
ACGT-) ¥z oMEREEHED NPERE] 2&RLT
W3,

Morgan 5 25fIEE T 5D, DK PR 15 AN
D—EHDHICES L, [THE] OEEEOHIET O
FThs WOORLEFICE > T, HEFREZA
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wEZTAHS. BEave) R, MEBYOH
BEws EcHRETS B, Likh-T, 797 b
Y 7 ROFERRICEE L TR, FillE v DEE] @
MeEkeEl & LTa— Faha, LT, R
Lk BE Y E ) BEGOEM BN, BEH
NS DEYTHIICER L7 C ML A LS -
FELTH, ORMBICESOTHIER (sec-
ondary homology & L TOIEFERIE) MRS IS
N0, HETHELEVS [THEIRE] THO,
ZNoAFME VS HE] LLTHRTS S L
CRZEbY TV, REE#EOR—HKILTED L
i, TE ] ofRIECHPERESNS T LEHD
ARV, ChiATFOBATHERTSHS. FIAR
57544V S EREERFF-s 0B 11H
HoEREORES, RHEHEEDORSR, ML 2[E A
o TiEb-IEMWRENIET S, LAL,
Ak U TRTE, RARE LTI ORISR
W EBHOEEEMNESS TBE] & LTHRETS
0, REEMCES O TRGRENSTRENS DR, b
CETH 11 BEHOBREMO T &5 5 [TEERE]
THB. DX IR~ O—HEER, TEER
82 | OrERMERREECE 3—4, [TE | ORI
HL, AOFES,D bbiosw., [TEE] OfE
HoHER, REE~O—E LS OFE, >
% 1) primary homology = #ETE 9 5 72 DEEEA
WTHRES BTN S0,

Primary homology & L T OAHEMHEZ LD & 5 I
EHL, WEL, RIS 2P AFECHEROD D
ThBH (TORBEEECERLEVY, HEEROH
2513, AR, 1999 KBE L5, —7, secondary
homology & L T DHEREIM: 0 EBHIRIEEE S, E
HOBOETIENTVS), HEEMFELERFESE
EEF 3 b, BHELSROEESHEEEOHES
L LTHVONTE . EERELETS, EE
oA % OikEE (ACGT) DM (compositional
similarity) 3ZEEh3. LHL, ACGT BET D
WHETh [TPERE] Thy, BEBEFIFOD
El— D EEIRELSHE» & 5 hEFIETS 270D
&, Fho0EEEER (topographical similarity or
topological correspondence) & L CTODFH B AR ET
InFREE SV, i, EEEME LTHEE
<% 3 LW s hhiE, EFIRTRL 2IREERY
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AL THEEEELLEEOHARDE. DFD,
BT I EDREO—BUL, ERIEOHEREL L
TREYTREL (T ETIERESD5G, 1/40
ek <R U EIRRERRY), BEEAME L TOME
RO, BEFIO 7w v 7 BATOREUP,
RNA O _RIEEEABRBT 20 ENH 5. B4 D
Mo kEE] DM E, 2N 5 OBE~NDO—HED A
THEEE DY % RE T 5 BEFKELES £ U dy-
namic homology & W 2 #E&IFEH{LTELW,

Tl&, hypervairable region D & 12, JEE DL
KEDSL T4 A Y P IEESEREE DL S ik
SNEXTHAHIN? Morgan 5lF, T 15 DAREE
BB RN T RETH B LERT 5. T,
ZNODEBLSRFEFEREEE BT ONLETS, /A1
ALDEERVMPETHEL (Lee, 2001, TNH
DR OE I OFEEM 2 Hl 4 2R ITRE SV
P> THB, BICEFENBRELOSCESINTT
54 A vk ENEED OB, EVFHNCERD D
LIERIIE SN,

PIEAS, Morgan 5DIEEOMETHS. —AT
Wheeler and Giribet (2009) (& “Alignments are not an
attribute of nature...their role can only be as a
heuristic tool in the solution of phylogenetic problem”
Lk, 2 ZHEDOTIA AV MIEELRTVE
DVBEEE->TWA, L L, B2/ ERSE
EOEARRFE LTHEET UL, HEKSHRED
BARBESE LTHEEL, ZLTT 74 4 ¥ 3B
iR EEA OFERIME I BT 2 BEAICflE 5750,
EERELEIC & » TERSNIT 74 4 ¥ b,
Bic#EAS/MET 3 EWS [£210] OEHETHRERE
LErE B0 THhNE, TOHITIIEYFRICIE
YhTE B &S BHEEKCET 2 ERRFELAL
V. HEEEESE-RFERICE SO THEES
boTEIEW M 3, REEEBUTIELIZ D
<b 5. HEEMENEEL, L TZnRER, B
TXBEVHIEXR, HEEYE EEYFOH
LHIHE4 T & 5 (Morgan and Kelchner, 2010).
Wheeler 5OEHIR, ZOROGEELHMET SEE
TELDTHA.
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B shVI

“ .. the safest bet is to simply ignore this study . ..”
(Wiens, 2007)
Pl F, Yoshizawa (2010) ¥ & ' Morgan and
Kelchner (2010) DL E2—%@L T, POY &L -
THRSNZHE TOX>b0] &, XFED
RA EBTEBRETHBHETHEEDEZLZTRL
tz. TRLwic] THREMEO—EIZTIH LD,
POY It & » THRE ik 5 oDFE (ACGT-) @
TSAAV D, FSICHETHL. KFEL, POY
o & 2EED SRS N BB BEFEN TS
3. PERLTEXAEZEDEZICEIRIVDEHH
Lhis\, Z0E4a, FORBEEOEMYGRES
EhETEE W,
2EZ%Tlt, BAREBAESREUHBTZITOE
EEPAVTVBEEFEERMAN L. £F, UK
) — A RNA I — NEEEE EDfftricd i » TR,
BDFO & O EROEEETH 5 _IKiEE O EEZF
FAgREEEZTVE, ZKBEICEDST I A
v Mg, Kijer et al. (2009) ick - TR L AN S
nNTW3. A4 vhovind, HFOSROES
AR HE T X2 VAR D ETIC b 7o - T, Dialign-
TX (http://dialign-tx.gobics.de/) MIEFITBIFET
54 # v MERAZH$ (Simmons et al., 20082). Di-
align FHIDE L DTS4 AV V7 PERD2RA
TRELERS: ) EFNLEEZBLTT 742V
bRk D TIREL, BLco - ViaE
Gk E A ERET A EICED T I4 A Y FEITD
(BT &R, 207, HABANELTVE X
SREHIDOT 54 2V MTOIEELE VW7 5 —<
v 2 %779 (Ohshima and Yoshizawa, unpublished
data); (2) EEBHPEBAKEBICHTEaR N,
FNTIARAYNDINT A=Y ERTET BMENS
W, EETHRVTEED, WIhOAEZRAL
T, —IREEOHERIEATEE T = 6P, Sl
O 7 a7 BT OFEUESERIEICHRE T 5 LiE
T % 5 HED S & BITICH W5 X ET, hyper-
variable region @ & 2 IEFRBEZEITICEH B NE T
.
BRICHOLOTHRALLVDE, [T74 4V
b & RREHEE AR — O EEROREEE LTRE T
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LT pEERELEORBEN, FTBASATY
ZEWS A TdH S (Simmons, 2004; Morgan and
Kelchner, 2010). Chid, Bo@{tEMEE L TEED
ERHERAERAT S &V o L HHAE (Livet al.,
2009) TRISET X\, —7, RNA O_RIEES
CuEmE LTHAAS, REHEEELICSRLA
BoT 54 Ay b EiEE TRMEE] §5700
HEL7 VDY XAEAERER A L, EDT 7T
o— 3R 1 EEULEbDERBIES 5, L#HELT
5 L7 TSR pEssnce LTd, KH
%ﬁﬁéﬂfwéui,%ﬂmﬁ%%ﬁk%®%ﬁ
¢ (275 <, Hennig (1966: 21) OFEEZHRE (recip-
rocal illumination method: checking, correcting, and
rechecking) AILEHELLT S, Hl7L—-FOTNV
TY RLERBTRETDHS.

HEE

&

Karl Kjer, David Morrisson fifEic i, AFETl
~pEEAIC S WTERBERE VKV FARS
ETRICE, BEMORBEERL VLR, &
FX eV LRV, SHEEELICE, W
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5. bbHAAINE, LD & HEEDERICE
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