SQW Al i
S‘W‘Mha/ .CQOUY'CJ,\_-

M otiertsons !

L o hw ot — Wk vs hs  fuackon ?
arve wite e dododove db—» Amguin FnIg

9. \ONQ,\ on g(m%? 2 %aryrw\Qﬁd& L\UPGW.S'.

o Comnlir —Q@ply
(reypdn W~
Y- A0s  OnCEHANAL vone 0UL uum g 8 9 devady

o C/Q_ﬁ'st?_ o~ ot A wir~ 0~ }.UA.L- [MMQN\LJ\ Nare.

2 JA‘ w aky oo TPRS VRN %:r::r
‘ 5 - —> ol
%Ns!#fﬁ-z( WAL’ conrfouin ’P“w)‘

C‘;/ZN- e §vEhie W»"-—? "‘—%’CQTI‘\'\')MQ. Qo ot al
9-acprsnk Wi e aems oo fone
Qi 0—3@,#\5‘& »gfb-rms S A evnass g L Ce o)
W~ 16{%6})@@% P AR e

TSP L o u&w} ATP {5MM} protaong,




@$N'A ' Caaum s QQVNTM“H- oA N J NV IS S
Si?ﬂ":‘a; wtﬂ\wj_/_ P -
—7 Bolchmarg  pocsss 1 Mo, Yepliahen omy
Conteg  toerdin  k, delebhen g subgH hdvon

—>  EBxon - Tubm  chetng .

L. ATATAT N
THTATH;Z%M% s
@ Bt sstmmie: (Vledimor Lommshbetn 1964)
"Edat b’ buiwate ko sty dwe
T W o) "Q;UM—B, OH?MT;JYM)“ md o A
o Wg%ww favom  Ong gw} mto WMJ whse
m pait oy Mm are gk o o Std,

“t;” 0. Swhsthuhon ofs One
TOCATAT
0:'2: T%aﬂkﬁTQM \ 1 ok A od b
£
% k ATG ¢ ATAT .
mCATﬁrTM bt 2 : MLTWM"}\ |
2 L AT G a&:Ta%ﬁ |
@FT vwm&m}m ,Lcc’.\%—? N h’-i
ATOcaTS i PTG CL AT :
\L QV‘JOSHH&QQH&W a4 J/M)ah;;_m g
SRS L N AT CLSAT l
\3/ (h/\r {_c.\_,." A =0 - “;"
ETCCGLET _gy T
(v KT,
B B I
. 2ot g (TUCRTET, ATCCu4T) =g piccors




»5  {sdut opLyofe: T}, IR \L'I f_BE)

TLE ETRT R e i = S e To s
| ATERCOAT — = | D = Duloe
— ('T"' Bd’%"'bﬁv“ 1 s b

# % i f
~¢ G A T T |
rie T G?-.

Aot J

= C‘H_'rﬁ"\'a’ mm)’ V\j, M% Wit T arkon :
5% WS. o any ol sl Shfrag (e e ot bodnls |
bt ¢ immlbonisud  hg 2 bons ak w( pus{ton  BhL
ik ollewzd) WL abro AwbaAThefen df Sgboln

R,& Lk oy L Wmll'} 08 S U heel Wihe {

WIL oy |
A e
o Gumu o= Ao, L R T e
P‘“?ﬂ\fb— wpiﬁ’l"’})ua}ﬂ‘! MEWN ¥
R (%
e, - ia %
o y
e JpS
2 7 p / =
- worom. e = @-m) e vl t’%‘”
oy D
a1 et
o) (- i (n) (o
- T U‘MWH )‘]r
. Q..égj) 18 adtes



N R

@ Mwlb%m, edak Opm/{vvn !
¢ T ?mrw,% @%‘WQL%&% ol @'ﬁm&%}-ﬂ"%dﬂ

—>  yrwve LM Mt aq&.db\ﬂM\ ﬁﬂm uwmfa‘pmffd

o W mud‘ rs { Hom V\I:P o ﬁM CS' W ndu e
Mok 4 mfm P N ftag,
3?"&\7 rs Mwiwn\ o S’i‘rﬂv} s&— 1“2

e me C,;ma;+;mm avw?k

= Sibp whon | bofn M poitte e
b ol ok ek -
Tnrnedn od, p o -

7 R PR ThcATAT

Torvset ATc CGoGAT A
\DJJ\ Eww
—sStp). wove b v _ToeaTAT =
ATCCHGAT
Ty
_ t
. TG LAT AT M
A TeeGhT
"y
Doy 2 oy e R%Pt: s T ChkT A S
SN — Ao~ 7 A . M,
Sy ¥ i ighe i *r%”%j;x-r S,
v
ﬁ'l{«?_ wove b, oA THET )
ATeeG—-RAT
_ !
fep FLP. hove oo Y, - < PREATAT M,y

A gL ch-~AT
4

Todoh vt A ol prahey T ¥ 4ni 2549
7,4) M= O

) Movumsd™ % al)nd
— C ooy - o o alghord fa ha wiar




o No. .M’f movunntt - Cb“ﬂh’* "6— T n"}"ﬂHJ
" Ua«,ﬂ%:’g_ﬁ\?bﬁa = vw ( v\’l—/{ﬁ")f“)

(10 & 00057 N wewvominb g aog i (e
601 = Moot o | Py




| o ”f""“*&‘i—«: CW*W oV M b & B,
i S S

A T AT

> \Mﬁ b
| \J %
S

Y

v I
@

W

T= MQM
T e~ Rve pnsﬂﬂo. ovxﬂ? o »r%b\bmq%!
boktom [ s
- / %Mﬂw F"* _‘D/'.‘L/Sarr'] |
" ‘ Roana vt g
2 lpude e U TeAE e o BT
Uﬁﬁ Poked qoth Qe e Stk e w:ink

— N

MM.
= Dreitd A’“’J/&Lw CD’H{),

Y




== ( -

M(@ g %{\mh e My voirbox ard muhobae i,

> r ] i e V’\%ﬂ_ (rh: dss .
vi»« ™ Sowre R Mhr{ sk, C&hu%“r) gr%

W@:},u/ Prsd ) & ahe Al dme

1L Frovay .
@ Porlorm ¥ L L T eowkh  Aog o
Yorkay .

Dunamile. ooty s Brgwre 10 Viased s
i S e

sy ol o etk Tkt o
S

P ol waiian 4w, EEE e
of W@ colted PGS wf
Wnay R Ao e, qu') s D AL (ot
6 vertin Wit o amobr e o &
ot o gt =y e b <JA :

= %WS Co- g
~ WAL A iy Z Wia, nQQ.&\M“"?, nw o
6. = OC\O\.YL)

E>  For [ovows wentenl Llena  odap T Gelmete

fire STt _AAps b AR
Yo pod  hadke
to

i S wfw*zixk( Aye_ Ve - s
i;~ o aian prlw ol precide

| ,; e el L) LYSTIN

I:




X

LJ)‘\Shr\L%/b’ Lomvnom SWLJSQWLL

M‘Luns

A' A\Védﬂ-%ﬁmtl?_/ o /)tTf"?, %9 - i
am  (ordered)  peguonce d:g dfmm o
W’? msecdive ) Lo w9

-2 @S ATTaclTe

ot A
A6 Cr | A TTE oG b, & 15
bt

i
T 67% =LY ¢

s, " 1

Prs Lwm SW;

W
g(;f w=W Y, -~ 2 T "f—;" LiJ\,Igi.l;r.fLLa_“‘
fo sfﬂ‘hﬂxg- Find, ﬁ\laf’a,,:,v\fpsmﬁoﬂ A W

r

fe




o BB e LU lm, 149 <hn
Figh S lnaga ) A0 3 420
’gL‘JJ‘-l t 0
AL‘A)J’,; -;'{L; bg, Yy =
”&ﬁ,@.@ whove  bede b KO~ poptery &, f*ﬁ _pb
T R e :
@ G"W\.PW}Y" va edat aLL&\-W'_
Ab,p = VUi Ao =]h 140 L rdm
A Ac,0 = pum Ac-r, § +4
allsf—"}“‘i
L ALT,UJ*__I +0 r"g_ "U—L‘ 2 wJ-

» Wwnsch
Globol  Seqmuna A%WM Nesdlioman. &U‘;‘;ﬁg

(e U2e of; Cntent papmgine. FSM wih oll %ﬁ‘g{gﬂ)\

Par iy ko x (g( )D

— A Sasigs G
2 = b ;‘%PWLMLL Vukdrsind Goas
A Maved  Acsinsy,
T
& %‘Q’@"m
G
For  protem foin. LR ZLs ATy veln

PAn (forrd aluprad Mobein) =
BLosum ([ Blocs sty )FEm=



Ly - | il A2 Al B, =)
e P 5l § (=n5)
As-l, 504 § (v, %3 )

B B0, V= ST, )oeg P Mere 25

SLR0) = (Mbabd | for gy
=4 (o

& "&0_,:) 2 Mg g ﬁt‘—ljj &t
AFJJA"‘ -4
PUaad AL T g
5\:-!}‘5’? -}—L 5 t\%‘ utx:w;

i &Mﬁ»«a Atore — m,/}IMM — AU » W A WSty
— 6 # o, b Merie & Aeloh

e A«XLW wifl a_a'f' ﬂ)bhhﬁ.)fo?;.'
Crtigurns  opguenu—  of ApAls (ndel,) ,u.,ﬁmn,t_ of
YowA [ Cofumnd . Snee rnapvdion m\f dele Z%%{,
A@n;e-;;w ore  Copyrin  RARLudMAT =

Ao 8. a p BN '——-ﬁl‘l /n
oy frunts a pafthe oppms for Fir
" prrokty s st fep G byt )

J = = =P+ %), £25 50

b
Af"‘dj —_— 6

%/9_; <~ {

—p




A
..-._"
rm'ﬁ-, /Sc‘,_;
.
2 B L N R s g \B
¥ SN ,X(_“ 9( ,gu

¥ éUCa—Q, S&QM.%C/L m:?mw ,mi—!‘;_"".:‘__" SM“—WMW |

Cteen
S < ol G A4 B RW  ard a

ncm'h—a, N ag i a er Wi ,fwbmﬁfﬂ’?—) - i
MEALG.E . Fieiati i SR L W AT X, %

alL (‘J'A_/baff\ﬂpr‘a»n ﬂ, % 2% e,

MALs Aol ed8ea b B Qtwrh} wtw/sm[vm

o prdh  adote (varted) SNSE ?ZL"LD M‘?’m’\h% vn_w:ex
By P g peek VPR P e
oS
A 7~ 6]
/ ‘-‘:". . K> /&(' VI T Moy, — § or Al}i"*‘gz_‘:ﬂt}'j
\] | 4 ) A ia w0 B B ;J(—:"'D
(4 i AL R
- M(HQO) by T sy SRR

g(u{) wy)




'rm
ot PP otk SN, (o Cebig T

ntven at  npl e

il &An_ 9. ConamdY OWS@ A , %%rx$%
Q% v B .'— \{;” Comp whe M) |
i o :7’,{ | I/?U—? Yisoiwerd @ o
[f"?__r_/ 71 O Ity vty Mk
| ,://, o_i\_[____ WQ,D"%—N 1dre-dbo\ e
5 k)% T | P
Pk K D & o e
il - ’[5»«» D

TR D
- A (2, A)
Y (el ,an—zj% (Q, B = MCM,WC@WQ
YUMot (O g
9 MVWW\(;CJW\/L) WM L %MP%J

‘%ﬂy vibvel T e ,
i W”( A”//J/
b et T O (1my) + 0 (hmh) oD
Ol st o dlpeai Q@@ Sofite

—



R R R g@ul Mg C?wp:rsuk by Vo dd pri
VJ'YQ_D—%,G-V, Eg;«\\m Dinte , Wehowl ke o &—:law
fovedage (0 ATFO bpplsk o | metnis compiton
53, lﬁr\ﬂlﬂm Mook % Maokeede Botion 1940)

&Bh—pg_ T}t‘?‘b"g-c gmﬂ—({"” Al A ~ O
Cdrre oi,u~ pspcrsc,;‘cru— e T £ Q»—a/*‘\
pAop ( sty S 4 F 4 P R
iy ke T
/ 4 z‘@
gk
Sy du e S
"4ch 4t = nx ;&V\a’; £

5 gt RS e o(™ &

A AT of A U‘F' ’POVHJJ
, a) ..
\,_,l-w““ 41_ @O)d\g?hi ?O(ﬂdﬁh}

Thos e =R Bl i B
ket 2P TH, O(ﬁrﬂx%
2 o(2, Yxbp)

r o[ s

o W
7 O(W’)_
? yp‘gLL’LQS -"J?%JLe’h C/L-ow’v\_.ﬂ—\? W%
@0 Splgy oo Atliss S



¥ Hewrtobe  Similaxity  Seanch  Techns ‘.

= c ;o 0hY) wbs puireite -

—y StarkT fn  The WJ@ 19904 broluget, Kod
mo chalee bud ¢ wees g-M,t heur T hea  an > or
altrnafive D quadyetic  prapinie vifom

— .
D. L:’Pof\_ﬂ/h—/ £l Peors om (/9?5‘) —> FASTA

S. Altschel, W.(ush , W Molley — E. M?m ord o Lipp mon
> (1990) — Basic Locsd Alrsmint S0k Zood ( BLAST)

Ly Myeiied . TR

. : wate  potorn
o I WG
of am a-letter pubadaing. M - gy ot sty
matchtn  am n-lotler pubmt*n‘b\g, aé b mt/ P e
Ao pwbnkidegh  pheae ot Lt o Lomir for A

B Mo bR NG TR ST
i ot vl b mlmodchs | s &Mgr phane o
pir | fr e [ E L R Ty XL o

Aepe M Ly £ w-Ldd F

berls.  Pockthom Law (@H) Tp, AL 0y 4ae, -l
oheve 0= g .\
Ao Ao oo p prut el o o P e |
mok Reve a_av-(}, Pk oA ' Eﬁ- z

—



Tio»  fhegrom anabivate. £Re faﬂrw s

é%!itﬂra,hm\ LK g o
R - m,u.cma:f‘ckv_gaﬂ_%o for e e

e fof}mh’ﬁvﬁ netch MUHV»\; Fernol ol mrodehic
Oé P-mors (R bohn tne Mﬁ/\? ¥ e Bt

e et el e o s BRI, o 8 R

6 ,’Poju\s’vﬁﬂ; onaFCh  VOTARATon Lhch piteniag
ik ch by ax+%au7 M P dne bft L R e
WW* ondil ! bk kA oumensdeheg ang

ovan ) Pha Jn_aw/}/w 4 NM/W?-

Kfﬁ’ﬂ'bvr\da

e FASTA:

—» [FASTA Cabrehh A LB’ ?
ik Mot hfO Worda [,for

wads Gty 4w€) for g btaimn i%i)

e H¢¢M@f 2o et anatidl
b, FES L A %M‘%aﬂm‘w\m
anEWQL)
R . R 'c T Ty
Mg c "?_" ___. ; ‘ i~? I

i Tfﬁué; | |
el gl s o
réide: W% 7 ,;L\rf et e )
LTI ol o : o S R
=L (RN

c (

e C‘ - — [

- G s T2 e )
T e i, :
SR W - ok I o

4

c




> Fuem Tt Lok wobria b aslick seme
’W W WMW ey "
4~ ord s s e w4 g
& W—%’S’fr padga. | 9?2: @ Lol qoudrte

ogmant™ o L MBS g e

e DLAST?
’:V\,P,mt Soopmamte 3 AT LVPTYV

| Pyorl Yhe ovmma poopInte - vnko worrd A
AllLv® g oa T

| e oleot hime  words bk
L: TS LvP SN ye S
%“ oyt Ol avr el oumI el
PN AN cpndad
52 S0 one n /{:,“v( erack N T eNeN Ve ( “ﬁ’ i
e fa pors or HiPa) T» i
Aot brvre Alapmpince |

5

ALLVPTVS |
MyO GWA LYDRLECRATLYV(GTVIPHL - |
€l bodw diveah™d) \

3, Bolerd thas Twakoh okl AR latal B
PRUSHE SN I SIS 1 e R fvxed aveg halh ( fre /
wie B deeenl e Asi o 7 RLAST oMt ?/9\7::-/1-

o e ep tedsd oAl



& FC/)/ (14»3/ m ,@FW)M'A Xy ""X‘QJ - ?_I =] 3’2_

ﬁbfsf MMA fine A/LBM peere Ar
7: A C()LJ 3’) P XCW)B’) o _é.‘»\-rmﬁlwflhf"ar Scove
%) :

Mt X K H :
TE O n anr e Loc ool J’é"
Aty jj?:'f wa Ao L?LL}MSVLJ 1'? Aﬂ‘”ﬂ!’M\?’"
M o olirechion ' A PLBST qlbwmpta 0
404 &Z\g ,f_ocv\f/?, mopwad o iy REaL

s I Aohonlore  pRAMUYL
sbve  Aeme  pel fhoeshefd . 9

Lith  Alert.
e Atves hefd

| Do ,ﬁ\f?{,. , A tha rel : Al A-wony
| ek o U clen o bl Rt
{2 &y Ty \,e,e_&ﬁelgg/b- G MLL ol
A p b Chal e ' WA v QL ),
—s  Altar Do pefestiof btk ame Jowtad
BLART fe- b k0. padiaed. | hagin s TR A
whethoy e wgw%%g, Leovn TS L ohoe e
e shald .

| -+ The cheiwe of i Honeekalld dr BLAST
;" |'c ‘8\)\4.0‘4_& by Ve AU—SM_h AR -
PO N SR A ' | .
! (0 U/“/J'M d yrw\j_bl(\ﬂ-ﬂ w,ﬁ SOy, bWl ‘
ﬁ@: N g/ ...29' ~ i s 'Mﬁﬁ 64/ ‘)LWUW-U’V}"

= 7 Wy, ¢ J K = Cm-al"u‘t-
2 ds & IV rvcrctg e R 200
e S



The  prvobebilory frat  foove o mmabde afs
pave  Ooprestey  Bhan O Aedn Lo Toundow”
/5;29\;;&)\@_/) a/{r W A l‘. e e 'WLM Ao
E©® g -
o e S )
)

w Aopnment  Seaves and Stohstical  Srgnificons |

4%— \TDO»{TJGO\/.) e g&ﬂe:rc}\it&'

B _ Scoxi Nt L:;L?Ldo_& WO | d%. AL OMAIIAL @%J
PDlr e 7:‘:§/ ~ WAL Sone Aoam '&MWJO%

P»—SWQCD: peb Bk Ong oY oYL peampintis ok
. ek = = wonld Rave beswn  fownd Ymhw&&

vttt ok Bk P rolceke tme  Sfenrch
sl — ke UJ‘\Q*‘}L‘J"E}' Yo Aowve hem  obbortnad
by of BN —d8 V1 ctome L ael o Qo fo beay

b5 £ £ 52 =7 ihdicedive - Eles, ereped s |

= > a0 g § MndrcoH on,

L/ 10 vh{ww;‘;'w wm,{ .
Sy g TN

Faloras e L ad

= ; : ¥ 1\1_ & =5 = :

¥ Mulbiple  Seyone  Alogmenkls0 o, b2 pAE
1"-: E}Ay -

LQ?")’” e 1

—> %_K%—Qma\ \Doxﬁ-vw\ﬁ o= n‘l%/u_M\LL m&-kgwmvb' %W }2_/

miA—(’p\L soquinut il Afdh&mﬂcﬁ Wﬂmia,
i K K_J_Ajwm_g{c{hag_ Aa\-)g\c_g, x = OC@)P\ = !

: _ fu  hed gikG |
i‘fi"ﬂﬁ?‘”w} - W% Cpmbiah gy Oy, :
£ .5 CL-U,S%L\ (\;HW) Tlf\%'m?ﬁthw 2 Gubiom CW?’E))—L\ |




o cLusTAL (. Wiggms & Sharp 1988)
—  (putrwds « Pkﬁ QO‘?,QMH"Q e 5 Jdafermdg
b dsgpra of.  similomfy AT tos_
STYNYEIT b pj?, oligmned . |
-3 !igw? for e o e Flde C/QMJE},

n:‘:e{@fd gmngy  pre  aligeed
y’j"”'\ﬁ-‘ Mﬂ‘} Q)P db~ e fw')’mr.f{ D\ﬁ‘?ﬁw'
S Eire e g Tnpemb SR o pars |
— C/LUST&L—W Oq?é) g 28 SQoping s WWF‘?J

pusition e poredifl &
T apeis el e




