
= ~..:;.,L..J? ======================= 

J.i1t~t 

Bioinformatics ~~ ~L.ojlatt ~~~~loLA u~~j 

. j~l -.,--~1 i _#) ~ _,) _.,jl i _# ~ \l':'> :i.;.,}-1 <;;LA _,L.l.l ~ J~ 

-~J J:li <J c,1'11 ':-"~I ..:.>L,as:.o! ii..G..:..I 0 uJ.~: r-LJI I.U AJ 
I.U j ~x.,.ll ~ ~ _;jl '4-JI (':""I )I y J . ~I ;;_,. _,) _.,jl ~l::JI 

_;JI '-~~ j.-JUI .~.>\ y. ( Bioinformatics for Dummies) --:'1.:5 r-LJI 

J _,..,.3 I ~ '.; L...:... ~ I ~ .1> J ~x.,.ll ~I f'C"' WI J i }.J I ~ r4:: 

r-LJI olr: ;...,G-1 f'C"'WI ~ ~ .,:1.:... ~ .,:JI 

. .... . . ,_ 
Ceclric-..ct.me.""'O 

..:.>IJ>~I y ;,..F. :i.;..ll }_,::; .J\ -,..t r-LJII.U ~J <..,IJ> j -,..s.I)IJ 

-:j:.o r-LJII.lr. ;...,L;ll ..:.>'c. _,L.l.IJ 

·c:.r J ~ 01 ~J "-Lr~ J..w ~";:,! ~..u .J ~ Jl- r 

~.):-1 ~ _,) _.,jl J ~L., ~I ..::_,l.o _,L.l.l ~ ~..U 0 .,S::, .Jl- 1" 

J5 il~l .l.j J iJJ~~ _...,J y:lJ ~";:,)11 ~ ii..G,.:_.,I .l.j) -i 

.-,--bdi :\.;>WI \l':'I,.JI 

o b e i k a n d l . c o m



========================= ~..:_,L.I~ = 

;;,..,L;ll ..:1: ~""L;ll ~I ~L:i _;!I }L-}IJ L'l)l -/' L,., ;;_; .:-'-" - o 

.Bioinformatics ;_,_,;-1 '-:0''-' _,l.-ic 

j 1 ~~ ;;_,., lJ-1 '-:}~::J I ._r. _,l _,:5:; _,j I ,:;.>LS ~ ~ -Ji .;_b.')\_, ...,_.t J 

;;,..,L;ll I-~ ;;__,L;ll I, ·«-I u. ..:.l]jj ..:;_,L;UI 1;·1 ;;,;,i 4- a__.,.-.:;,..; ;.;'jl 
"f" . _) ~ ..r. ~· ~ J~ - .J -./ '" 

;,s _r.il ,_u c.5..U ;,.,U,I )J""' \II :_r :_r ..:;_,L;lJI ,.,L., ~~ ~ 41-,.lj J l,.:l;l,: j.iJ 

<)).>..::JI L'l)l c.>>WI ~UI r~ L..~ ~ . '-:}~:JI wl:ll .._?l_j-\1 

,_u, :_r i J""' I.U JCJ.; 'J -.:;,..;~;:,_,~1 '-'~ l;c> ,, y.- _,)I ;_,_,j-1 '-:0'-' _,l.-iu ;;__,L;ll 

:_r ~)I~ J '-z.-WI ..:;_,JWI j ~L:; _r:..: '-:4-:JI j i _,..<,-. .;i ~ )J""' \11 

~ 4.>- L:.. ;_,_,j-1 <,;L.. _,1.11.: ;;_,., lJ-1 <,.;WI <)).>..::J I L' I) I :_r ~-;:sJ I !] lJ, j i 

;~..s:JI '-z.-WI ..:;.,'c.......-jliJ ;;,.,.,lJ-1 joWl :_r 1;5 !JLJ,) '1! -.:;,..;~;.;)11 ~ 

V" _). ..:.1] jJ . t.-: ._:..,b.: \11 ~ (:' '-:-""'" L::; t.-: ;;_,., ~ ;cJ}i L' I r. _r._,k; j-.aA; 

~ j.i\11 ._,~ ..l>IJ J\11 '-:-""'"hJJ L' 1 :" , y.-J ~ ~} _,jl joWl ,.,L., 

;;_,., L;ll L' I ~.J I ..!..ll:; _r._,h:J ,_;>.j I ~} 

~~r.J-1 ~\...,WI.,/"\..~-' 

:~1 ~_,...::ll-' 

j:J.>.::l J J \II i l..i.ll J i ~ ~ .Y' . ;,s;... ')(5Jt :i;~l i,.il.. y.Wt *' 
. '-:-- .f-7c J I ;_,:.,; J _r. , I r ..:;_, ~ l::J I 

._,_1,, 1~ 1,,•,~_..(, ·.LI, lr.J,..,l,.,) ::(:,..l.J-f.<, . .Lt.(.;[...l.lf~' 
J ..._;- u-.. I .7· \ ~ I .7"" · ~ ~~ - '.r-

_}.Ji J ..:;_,1.,., _,:)-I ~l]; J J)>' J c,?J_,:JI .._,..;....l'"-IJ W::;.J.I ..:;_,1.,., ~ ;;,; Jl..i.ll 

').J I <,;L.. _,1.11 Jl ;;_; W, \11.: r ~ ;u,., KJ I ;_,:.,; J ~ .J I ~ _,...,.J.I 

:4;_,;.1 <,;L.. _;....u el}l ~r::ll- ~ 

..:;_,~!.::; -.:;...;l5 ,1_,.... ~ _,l _,jl ..:;_,1.,., _,1.11 :_r i_;;S :C,..S J}>' y- iJls- .Y' 

j.S:., ~} j~ j'~ !]L;, jl5, '-:r.l-1 <,;L.. _,1.11 ~ )~ J,-i 

:LJ> J ~ _,J _,jl ":" JWI ,lr-! 

. ; ~L. .j-1 ,;KJ1 ~ ":" J~l ,l_r.-! '-?" 1 :In vivo-\ 

. J.--11 J>-1> ":" J~l ,l_r.-! '-?" 1 :In vitro-~ 

---------------------;,.. _,:,.!:-IJ ~_,.,J-I<,;I..o _,.LJ.I G 
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c/' J In si I i co ~ J L,;., [ r" <,_,.}.I ;c,;L. yW I r-l>- i l .. l;..;. .. .l ..\...;J \.!;.1.> 

.JoWl J J\<,_,.}-1 ~I Js- ~l..r.-[J,.i c,!'ll...,.......,ll-1 Js- \__);; ~.JG,.:JI <l__r.-[ 

(Protein sequences) ~J..rJI..;..L •. .t.:.:.ll ')IJ1 .. .. . . 
. :_._,\11 _,.;Lo--\11 ~~ :.a:.;:. ;c;L:.;c..l>J ~ • ,rc>l>- • .:.A:.;_,~I :J~ 

:_-_,\11 _,.;Lo--\11 tjJ ,~ ..J')\::>.L ~u;JJ 4-:::5; J .;..,L:.,;J~I ~_, 

-:Ji::.ll JJ..t.J:-1 ~ y.lS 4-:::S j J ;;_l_,;.I.UI 

Z _,5J.I) 4;>1.> ~llpiJ (..J .f"\ :tl')\l-:1" Z _,5J.I) l.,.'')\!]llpiJ ;J,.,lS::JI ~1.-J ;5":. t: ..r.o\ .._,;.... Y • -o Wu : (I JJ~) 

.(IUPAC !l4y.~l) '..i ... h-IIJ ~I<~ ..,lJJ.ll ,\.l'SI.;:..I_;..; L,l~ ~ J1la! .;JIJ _,.;Lo--~1 o.U (-'>IJ ..J .f" .:1" 

The 20 Amino Acids and Their Official Codes 

# 1-Lsner Code 3-Lener Code Name 

A Ala Alanine 

2 R Arg Arginine 

3 N Asn Asparagine 

4 D Asp Aspanic acid 

5 c Cys Cysteine 

6 Q Gin Glutamine 

7 E Glu Glutamic acid 

8 G Gly Glycme 

9 H His Histidine 

10 lie Isoleucine 

11 L Leu Leucine 

12 K Lys Lysine 

13 M Met Methionine 

14 F Phe Phenylalanine 

15 p Pro Proline 

16 s Ser Serine 

17 T Thr Threonine 

18 w Trp Tryptophan 

19 y Tyr Tyrosine 

20 v Val Valine 

0 ;,..._,:,.J,-1_,~1 4,;\.o.,WI -----------------------

o b e i k a n d l . c o m
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:<,iW~I ~I <:)~I..,...:.Lr\11 >1_,>1 

;_-_,\11 ._,Pi.r\11 ~ .....;.,.,) Lol <,ii..,.;,\11 ~I ;l_,>\11 ,..iJ, i.J.>.;_j 

:_r ..151.:JI i~ cr & __,1 4fo:JI c_ly\ ~ J ~..<>- .UL.:.::Sl !'"'._.:.II ;..~,:_ell 

.• _._,\11 ._,PI.r\11 ~ ,~__, ~ 

1-Lener Code 3-Lener Code Meaning 

8 Asn or Asp Asparagine or aspartic acid 

J Xle Isoleucine or leucine 

0 Uetterl Pyl Pyrro~sine 

u Sec Selenocysteine 

z Gin or Glu Glutamine or glutamic acid 

X Xaa Any residue 

No corresponding residue I gap I 

H 

H 

H 

JL..,JI J! NHY ,J-: .. 81 J~ Ja:..':l ,LiJ10Y._,.s;ll J 0'1 ~~~I ~I ~Y. :o ~ 

.:r,...,)l J! COOH J,-S Y._,.s;ll ;~ J 

------------------ ;.,..._,:,L.IJ ~1'-;\.._,l...LI G 

o b e i k a n d l . c o m
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:'=""J.JI ~i;jl ;.1) W 

.u ..:;.,l:..J '-!"(Amino Acid) •:_.'Jii '-""'L.-\11 : <:.HI:U...WI .yp 
r"-" .h.; ;;.J ~ 4-:6-')\.., J.-..; . ~I <.} -l:-'-:-:·11 J .:r._.; J _J I •l,i '-:---;)I 

;_-_.\11 '-""'L.-\11 ~J 0} ...J'k>-1 :_r ~)I~ .(IJ o~) .:r._.;JjJI 

. ( C 0 0 H) J::.-5 Y..?" d)-J ( N H2 \r::-'1 ...J _). , y.-J J '-: L::::; L..,.o:- yl )II 

l:' (NH2) .j:-' \11 ...J __,hi I .bl,;) c>.;)o :/" ~ l:' ;_-.,\II '-""'L<-\II .h.,; j 

l:' <,~ <bi.J \;~ _,.,:-',11 ..;;)II ~ (COOH)J::-Sx?JI ...J__,hil 

. oJ(.:JIIJ.r. ~ r _,.. !2(H20) .Lo •<-?.:rc C.J.r'-

c 

(NH2)"""'~1...J )all~')\..,~ .W::;.il ~~I '-""'L<-'YJ fWI..,_..,S" pll ~ _,; ;J.t"': i ~ 

._f-:-'';1 ~ ~ iCOOH)J.,-5 Y._,..s:JI...J )all_, 

M A L D 

_,> 'JI """'~I~ (COOH)J.,-5 Y._,..s:JI...J )all C: (NH2)"""'~1..J )al1.1l,;.;l ~ Y. ~ :V ~ 

.(H20).Lo •<.?f: [_J? C: <;~ ~IJ 't;~ 
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~ =4~1 :U.....Uil.r<' .)I ~ ._.;,> ~ J 

Jl JL,JI ~~ ,_,:-,}~1 ....; )JI if i..L; '-:..l:JI :U.....UI ;.I) ('"'-! -..,..JWI J 
. ~I ~I J,.-5 y_?JI ....; )JI 

.,,L>-i 'P~ ~~ -?L>-i ~if ;;.;,s:.. ,~ <:~ ..u.... ;l;J J~ 

: <DJ[M) J<l501 r---':il:)>_,501 

MAVLD = Methanine- Alanine- Valeine- Leusine

Aspartic 

;;_;)1!]1 <pi ri..G..::.....k ~':11 -?L>-':11 ~ .i; ~ l-5 
MAVLD =Met- Ala- Val- 1eu- ASP 

j.>- ~1.:5 ~ <S.iJIJ .j::-'1 ~ \ \ • if.:> fo_ Insulin~ ~':II :J/.!. 

:.r..";J.iS o + Alanines ~'11 ! ! + Glycines ~ 1" •) ')l:ll ;J_,..dl 

(. ................. + Glutamines~L; ~ ! + Tyrosines 

..,._...lll j~ ~y;..::ll ;;.,..UI if<_;;-$ .,.S ,•11 1- ; '-':)JI ,.Lo ~J 

-~J_;JI ..:;_,~L::ll if ;_;;S ~ C: J<L...:ll :r- <......L> J -J'll 

:/' ._,.:.,..1 ~ J5 4} ~ _;]IJ '-:>l>-':II dpl i.J.OI..i ~ ~..UJ 

o>l;) L..A,1J -J'll ..,._...lll j~ ~y;..::ll ;;.,..UI J~ _,.:I ~:,J J.>.IJ....;? _;;)> 

~ ~:, j.>- •l:;J -~ ...::...iJ jii J ..:;_,L:.,JI ;.Lo ifJjj _;SIC: J<L...:ll ~ .r 
if ji1 >-'-" j '-:>l> \II dpl ri..G..::.....k j..-LSJI ~~\II •<.Sf,- '-:l::5 ")\!.. 

: J; l-5 J_,k..JI 
Insulin= 
MALWMRLLPLLALLALWGPDPAAAFVNQHLCGSHLVEAL YLV 
CGERGFFYTPKTRREAEDLQVGQVELGGGPGAGSLQPLALE 
GSLQKRGIVEQCCTSICSL YQLENYCN 

Protein 3-0 structures .J:'J.;:ll ,~\II '=""'>WI~~ 

~:, <S>j; <_·_.\11 c?l>-)\J ;(;_,50.1 '-:pi..:;_,L.,L::ll J.>.i J ~ .!.JJ.>.I;[ 

J.>- J~ ~IJ ~ )1 J ~I -Jl:.IL:J ~l:.ll __;..;J_;JI 0J.ll J ~I J[ 

dpl .1.>\ J .!.J>lll ~I .:>i ~ ~I r..UI l;')\>. ~1 uP J' Y' ~:, 

;;.; Jjj Jl:l~J ~L:.ll __;..; J_;JI 0 ;JI ~ JI<S> j; ~\II c?l>-\II .1>-\1 :t;IJ)I 

-~) .bi J.>-

--------------------<,.#,IJ~IA,;L..,WI G 
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M H G N L 

-: .J,iJ.r.lJ (3D)>~ ~I c/~ ~I~ ~J\; i~ 

.JllWI '.k.....ly \ ~AO r~ o..l;_..li !'-' .J,iJ.r.lJ (3D)>~ ~I .)~ p JJi 

J.A>- ..I!J . ..:-lu}JI ~J ~I ~\II ri..G.::...~ Kendraw and Perutz 

J~ J ,_k,; iJ~ l.."..t>-i j_,! J! JJW)il:J p.WI J J._,; iJ~ J.-. l.."'J.S 

: .J i .b. _,J ..1! J J l;.-JI ..:.l); JJ . ~):-1 ~ _,J _,.,.J I 

:_r . '-r. L:.::. ~U; J '-?, y , l...: \11 .)~ ~ _;J I j "'L:.:l.l ..::- l:,; J _;J I - \ 

j .u L.:.::; .J i '-r. L:.::. '-o ..l:'-:-: ..::- l...: L::; j.-. <.S ~ .j I ..::-l:,; J _;J I .J ~ .J l ~ _,:11 

.~l1 _,JI ~ '-?'Y Jl:l~J L.: J"'Lill >l...:'lil.)~ ~I 

. .J,i J _;J I I.U , ~ \11 .))\!]I ~I j.-. _,.; L,. ,~I ~ .J,i J _;J I <..i.,b J -

..::- l...: l::ll ---> ~ _;J I ---> <..i.,b _,J I 

Function--->Sequence--. Structure 

(Sequences DNA) DNAJI.;:..L...L;; Wt; . . 
~J...,...,..._...JI ~)al~ DNA.JI ..:-~L::; i•l} W 

(Nucleotides) )vi..t; .n\5 _,:.)1 ~ ..::-1.1>-J :.r DNA Jl .Jfo -

jSJJ .(~I~)G ,(w,..L_J) T,(~,i)A , (~j~ ) C-: U. ;,.o .r.. ..;JIJ 

..J )o J ( 3"0H)J.:.-5JJ..l:-" ..J )o <.<:UI ~ J_;:.JI ~l_,..;.ll :_r i~l.i 

.;.J ..sl> ~ _,; biJJ .:;~ l.... 4J.l;)J (5" Po4)._;1...i... _,; 

0 ..,.._,:,1-IJ~I<,;L._MI ---------------------

o b e i k a n d l . c o m
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5' p 3' OH 5' P 3· OH 5 P 3' OH 5 P 

<_-. • 'J I V"'l.-- \11 y- -,......LJ-1 ~ ~_;i J ~I) _j ~~:\.;J_,:jl V"'l.--'J I -

.A-T- G- C ..j' J .1W j_y _; t') '-?\ .1W ..~&-1} t ~ '-?~ lr 'J 

:c} 12 JL:ll e::l:::ll ;.I)~ JL:ll:j 

TGACT = Thymine-Guanine-Adenine-Cytosine-Thymine 

J\ 

(u,..L,;l T- (.:r.,;l~) G- (.:r.,;,\)A - (.:,;j_,.:.,...) C- (u,..l,;l T 

TGACT= 

T A 

5 p 3- 5' 3'- 5' 3- 5' 

:DNAJI.;:..~\zl .!l~Y.'JI.;:..I_;...:. 

cr- ~ u~ ~ .....;) . ..:!.1 o~p1 d' .!l~Y-'J1 o~_,..G 

3- 5' 

: JL:l I J J.l.d:-1 J p __,::]1 J .;:..I~ _,.,J5 _,:j I 

3' OH 

3' OH 

_____________________ .,. _,.:.,!:-IJ <._,J.I<,;t..}.J.I G 
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1-Letter Code Nucleotide Name 

A 

c 
G 

T 

N 

R 

y 

Adenine 

Cytosine 

Guanine 

Thymine 

Any nucleotide (any base) 

A or G 

C orT 

: .;:_,!1; .r1-
A _,1 G J ,~')II ..l:.&- .u _;.. .r- R 

C _,1 T J ,~')II ..l:.&- ": _;.. f- Y 

(A,T,C,G) ~J \II .r o-0 y,l5 ~ '-?1 J ,~')II ..l:.&- <.; _;.. .r- N 

i-0 _r.l5 ~ <.S I ~ y'li l....l:.&- ~ l:::J I J (--) _;..)I t!' y., 

- Palindromes (:y_,J..L:.ll:JI) ;;...s\...::ll..;.,~l:::JI 

u,b;J-1 .~>-1.r ()1!.1"-o) ~ ,Lf:1 J y1) !'-' 1;1 DNAJI.r ,1?-1 

,J., 01 1.51 . (1"- o) ,Lf:\11 J .:>'l I ..J _,k.ll .J' ~I} ..l:.&- ;,I_;JI ...,..._,;.; ._)....; 

!.5 DNA J I .J' ~ , Lf:\1 I J '-....St...:.. J .U.. ~ J <.; L.:.;.. J y <..>" ..;., ~ l:::JI 

ATGCTGATCTIGGCCATCAA TG and 

CATTGATGGCCAAGATCAGCAT 

.Jl:ll Jl11 J c!' Y' .Y' 

Category 

Purine 

Pyrimidine 

Purine 

Pyrimidine 

(n/a) 

Purine 

Pyrimidine 

None (gap) 

0 .,_._,:,J,-IJ ~1<,:1..}-J.I ---------------------
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.£ 

J 1 

T 

(:C..._, .l.:.lWI) U..lSC:i.l :i.....Sl...:ll .;.,t..,l::JI ,w, 1<" • : 1 1 1<" • . . ~ . . ~ ~~ ~-

PalindromesJI (;y_,~..c..ll,ll) Wl....::ll.::-~\:::.U ~ }~ly\11 

j..J .:C.t... ~U;_, <.S>yJ p:.}·l j.>l> i_;;$ y\ .;:.,~; 4.....5l.dl .::-L..:l::.:JI 

:Jl:ll~ 

..!.:.? F (Restriction enzyme) DNA Jl (_rA]I) e:W -=-~.A~ o 

."_rA]I _;.bt:..." ;.Jl.J-1 ,J., J ~J J.bl:ll ,J., 

~ •..W, ;;.....i.;ll ~I .::-t.:.;_,.r. .1L;) J.bW i~ J.bl:ll ,J., o 

. .Uli:l _,\ 4J.L.:.; ;,~) .::-l:.).-1 

.DNAJI .::-\.:;):- ,L...;\11_)')\.:]1 ~I~ r'L.._, '-?} ~\.; LJ, o 

(Sequences DNA) RNA.JI..:...~L:;\!lli 

;_,_,_,.:]1 ._r'l..?-\11 t_~_,;\ _;s\ -/'( RNAJI) <.S.i.r.;) s 3 _,.:ll ~I.::-\.:;?, 

. .c..,li;;._LJ_I l>-1> • 1<"•.1.11.-' '·'"'. ~-U,L.:.; • • u r--' 1..1"''""" ~) ~ I'""' • 

.::-~L::; '-':: J_;.ll (Bioinformatics) <,y}-1 <,:;Lo _,L..ll •ll<- ~-' 
-:..}. lS RNA_, DNA 

.(T :__,.. "'1.1.; U)-/' i..l>l_, i~li: DNAJI y-~ RNAJI- I 

.DNA j.:. CY /' .:>3 )>- ~-',;...b.,>- RNAJI- r 

0 ~ ._.:)I (.::-I..G _,}5 ~I) ;_,_,_,:JI ._?l..?-\II ~u ~ Y- J3~ ..}. )d _, 

.<,y}-1 <,:;Lo _,L..ll J~ J ;.;_,_,..J.I l,;:l} . .a.::>\3 RNAJI 

3 

---------------------<.,.._,:.f-1_,~1 <,;L..,WI G 
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1-Lener Code Nucleotide Base Name Category 

A Adenine Purine 

c Cytosine Pyrimidine 

G Guanine Purine 

u Uracil Pyrimidine 

N Any nucleotide Purine or Pyrimidine 

R A or G 

y Cor U 

: RNAJI t_,;i :r ty :r _;s-1 !JLJ. 

.u~ i,?Lll :u:-.;JI cr ~ c>il\ 3 mRNA J_,_... )1 RNAJI -

i.r".r.-;)1 Jl ;_._.'JI J"'L>-'11 JA:.: i_,.i; c>il13 !RNA yu1 RNAJI -

-~ 

. i _,..... .r.-;)1 0; J J>..~; rRNA -s' _,..... .r.;)l RNAJI -

.(Small RNAs) i~l RNAJI ul:;.~ -

~ .__; L.d I ~ ~; c5, y, RNAJ I u l:;.~ J '-r. L.:.:.o j.bl:.o , y:-3 .= • 

. ..6}-\ ~ 3> j' j.bl:.o yls yth;3 ~ Ul;. j.bl:l\ 

:r 3i ,~...; '11 ._)':}(; ~I :r s,j\; RNAJI ul:;._p,-J.l ..,_)_,.,I ~ )1 • 

. ~I -:r.J:-1 t' 4.\.. K:.ll u 1...: 1.::) I 

•l:,J.>. ~ J _r::.il ~, .;J13 (Small RNAs) iJ~I RNAJI ul:;.~ • 

.uLll · .1L..:.; ~ · '-'L> '-.>- I :c.i.J;, --
- · ~ I· Y _.y_r.; - Y.iY-' 

Purine 

Pyrimidine 

None (gap) 

o b e i k a n d l . c o m
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,£ 

u 

5' 

•:.+i..::Api 
: L>..?.; ~ ..., L> ._:.,{,. y.... 

(Bases) ~1_,11 if>.!..>- if 0fo_ ~~ 01 J_,.;.; <;.r-1-1 <;;t.. _,.L.ll W j 

c 

t • • .J )> <..>.iJI DNA Jl •S?. J\.:....i . ~ J> )I ..:.>I~ _,K;:JI if >.!..>- if ~'J ..u 

c,? ~ ~ .Y' J5 0 'J ( i.J..>-l.i A • • ) .J..>-1 _,.ill >.!..>- ._A,._.,.; ~I) I j ~ ,~ _,K,; 

.!.>-I _,..ill CJ) >..l..; DNA Jl J )> V""'Lj !'"" .!UJjJ. ul~ _,K;:JI .)-" c_Jj 

Base Pair (bp) l..>} .. A.:>-IJ 

i~ (Mega - bp) ..:,I.~.> )I ,.U Mb J1 kb j.:.- _;S1 ui..~.> J .:]~.;, 3 

~41 

bp 1000 = Kb (Kilo base) i.J..>-l.i -...ill • 

kp\ • • • = Mb (Mega base) i.J..>-li 0_,}.. • 

<:J-1 ..::.> l:.llS:.J I c:.d:- ... ~ i ~ cs" ~I J) I ul _;.:.J I 0 L _,5 jJ ~ .r...l.J:-1 .)-" J 

~~JJ i~ It 0~ ~J'JI ui..t,:;_,K;:JI . ..:,l.l:!::..-';/1 ~ .:.\1.;, .:_,.SJJ 

.J ...s'-::-'1 ~ J5 .~ ~1 ~ r • c_l:;'J~ l..>JJ..u _;:JIJ (Codes) 

. .h.;,; (..::.>I~ _,.l5 _,.,; .;., )I:) J .r-1 ;,;)I: if 0 ~ i ~ J5 J i..l> I J i ~ if ;51 

if J .~1 <,y J 4;1..1: j d,l ~I~ .y1) ...1.J ._.~..:.>I~ 41 ~ y 

._:n_r...ll 0 _,All if ..::.>l:.,:-]1 J ~IJ)I ui_;.:.JI ,.U ..JL:-:51 ~ .,;1 _,5.iJL .r...l.J:-1 

~JIJJ ~L:; <..>1 j ~IJ)I..:.>Ipl ~ J _,...:]1 ~...A,? :;5JJ 

\,\l:JI Jl11 J s; l5 

\ 
) o b e i k a n d l . c o m



= ~-"'L..I,;S ======================= 
:DNA .JI.y t.s.T.-~8 ••0J (I 

ATGGAAGTATTTAAAGCGCCACCTATTGGGATATAAG 

:.i)b .tP/_,i I" Jj DNA .JI t.s.T.-~8 ~ (r 

ATG-GAA-GTA-TTT-AAA-GCG-CCA-CCT-ATT-GGG

ATA- TAA- G .. 

: I.Wf · 'it ~.Lfj/<..,')(fi '' I< '·(I" 
if. '/""' v--- . . '?'- '-'"' r--..!" 

M E V F K A P P I G I STOP 

.J~ 3' J ).JI J!5' J J.li..J' DNA.JI..,..? j .JlSI:O!.;l <b.':>\.. C: -'.l]:,J 

.? C J.:-.5 y,}JI J ).JI J! N ..i-::-" \II J ).JI <.)' 0 ~ :C,J7,JI U.....UI 

. cJI_,:.ll 

.,...,S_;ll c!Y:, J_,.. L:.;~ ~I ;.1) ~~ cr..l 0' ~ 1:0! L:.;~ &iJJ 

~_jV i _,.4: __.50 J\11 ":'-"lll ~ .r. ~ -'.il..iJ .~1 U ... <.)' ~l:JI _;.;J)I 

. ;_;1 ;)1 ..:.;l:.f-1 ~; J :cJ;li J\11 ..,......lll ...,Sl.:J DNA Jl ..:.;I....:L:.; 

2nd base in codon 

A 

<: 
0 ., 
0 
(J 

.5 .. 
~ 
.0 
1ii 
~ 

u 

c 

A 

G 

u c 
Phe Ser 
Pho Ser 
leu Ser 
leu Ser 

lou Pro 
leu Pro 
leu Pro 
leu Pro 

lie Thr 
lie Thr 
11e Thr 
Met Thr 
Vol Ala 
Vol Ala 
Val Ala 
Val Ala 

A G 
Tvr Cys 
Tyr Cys 

STOP STOP 
STOP Trp 
His Arg 
His Arg 
Gin Arg 
Gin Arg 
lion Sor 
Asn Ser 
lys Arg 
li'S Arg 

Asp Gly 
Asp Gly 
Glu Gly 
Glu Gly 

B 

u 
c 
A 
G 
u 
c 
A 
G 
u 
c 
A 
G 
u 
c 
A 
G 

... a. 
g .. .. 
5' 

" 0 
c. 
0 
::> 

.<:,:1.;}1 -"'1_}..!.)1 ;.I_;J ..;u.1 ~I (A .4:-- W_,:l.l •:.·~l_,;,lr~IJ (Codes )<,:I.;J ;_,.<..:. '\ Ul..,..? j: \l" ~ 

. 4:-- W _,:1 I <,:.,..~I _,;,lr ~ IJ .,_,")\!)I -"'I _}.!.)I J J~ ( B 

0 <,...r.-J:-IJY-1 <,;l.o_,J...ll ----------------------
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======================== ~.:-L..I? = 

4,!1 ;_,ll .;., ~ l::ill }1 ~I ;.1} .do' 

(Changing the reading frames) 

__,..._,;.ll.l e:;L::::ll ~ cY ~ 4,!1;_,11 .::-~L::::ll ;.1; .)\.; ~ ~~ l-5 
o..l~ _,.K,:JI oL...,.:..-1 ~ 1:,\ .:,SJ_, . .Y,Ui JL:ll J l-5 ~l_,j 1" 0-'.:, _,5:.. ol_,5i Jl 

-0 J) '-?' j; ~J ;.1_;)1 ~ J )-" o•l} ;1110~ '":"' _,i:-)I e:;L::::ll ;_,1-'-! 0-' JJ 'JI 

:sk l-5 ~l:JI ~_,_,.jl ;.I} c) .d 
JI;J e:;l:::i 

ATGGAAGTATTTAAAGCGCCACCTATTGGGATATAAG 

J_, '11 •~wl J.i>-~ ,.1; ;111~

A-·TGG-AAG-TAT-TTA-AAG-CGC-CAC-CTA-TTG-GGA

TAT-AAG 

WKYLKRHLLGYK 

. ~L:JI •; _. '11 __,..;t.a-'11-0 Jl 1.5'1 J_, '11 •~wl •• 1; J.>ll.:>1 .b. )Ill :r 
~1 i.S' _;; J _,..., e:;L::::ll ~ :dl:JI _,\ <:,;L:JI i~wl i•l} j.>li .:>\.; 0 ·~J 

;_,.~ .::-~l:::i ~')\; ;_,.1; Jl:l4J e:;L::::ll ~if ~l:JI <;_ ,'JI __,.;La-'11-0 Jl 

DNA Jl 0-' .1.>-IJ JI;J e:;l:::i 0-' ~ 

e:;L::::ll;l1!o•l..,al ~I J)o <.:.JI 

(Six possible reading frames of DNA) 

.:>i ~, .1.>-l_,ll DNAJI 0-' .1.>-IJ JI;J e:;l:::i ;.1_;.1 <..i1:_;: J)o 1" !lt:... -

.:>~Sv_ I..U_, DNA Jl 0-' .:>lb.,.> !lt:..._, ~1_,.<)1 .,_:-y.; ;~ 4,!1;_,11 ;_;..:.II 

Six Jl;_,ll e:;L::.lJ <.l...::>JI <.:.JI d_,.4.11 ~ L. I..L._, ;.I_;.U J)o I ~...U 

....:.::;. J _}. 1 ~ j5J Jl:l4J possible reading frames of DNA 

J'll ._,....l.J..I lr, ~ J ~ <..i1:_;: .::-l:.;J.r. lr, ~ .:>i ~ ~ 

~ .Jl:l ~J , _,.<. _h,>. cY '-? _,;]. .;JI .::- L... _,_;;-<)1 ~ ..;JJ:, .f ~. 

Stop ~ .::-~L::::ll ~ !lt:... .:>i ·~~ ..;JJ:, .f ~J .;~wl ,..L. .r 
..!1]:, .J_,o L.i. (TAA- TGA- TAG ;.1_;.11 .......;_;_, .::-1).~!) condons 

.(Open Reading Frame ORF) <>-_,.:All ;.I_;J1;11i ~ 

-------------------- ... ~IJ ~I :i.;lo_,LJ.I G 

o b e i k a n d l . c o m



= ~.;..L...I_;S ======================== 

:(Non coding DNA)_;..:.. ~I DNAJI Jl.l:... 

~3 ~I ..;.,l.. _,:-}-I J>-b ;_;..;.. .J:!- DNA Jl :_r ;_;:;S Jl.l:... !JC.... 

Jl ~ :_r u>lj J.> Jl.l:ll o..L.. (Non coding DNA) ,;..:._.~I DNAJI 

; ,;..:._. .J:!- ;_:;s Jl.l:... J>- c>yj. <,;I )I ..;.,~ISJI 0'1 <,;1)1 u~ISJI j DNA 

..;.,~I J>-b ;_..;..:11 ~I Jl.l:ll ~ W.,i ~ _,;3 . ul:,;.J.;: <.>1 ~~ ~13 
d:;ISJI ..;:.,~ j L,J~ -.!.lJ:,3 (lntrons) .,:.,L;3 _;;i ~ ;;.J\.J-1 ,J., J3 

.oi;Jiu~ 

..J 1..:..:51 j>-~ ~~I :c,;t.. _,LJ. I ..;:., ~ J>-1 > ; _:;5 :C,.. y- ec:' I .r. el C.... 

..;.,~I ~.J i~ .:r.i '-i..u ,.J,.j. .;Ji3 DNA Jl ol..,l:::; j ;,;..:._.~I Jl.l:ll 

J>-1> (; ,;..:._. ..;.,L..,l:::; ) .,:.,I.; _,....si3 (; _;..:.. J:}' ul..,~) ..;.,I.; 3_;;i ~ y .:r.i 3 

. ..;.,~I ,_L, 

: (~...;L::ll ._f>;J) 4W'~ ul.. .f-?:" e J..-.ll 

;c:..... DNA Jl '-?.J;JI ~I ..;.,l..,l:::; j>- ..J .r::J ;;.JW ~ JJi ..JL:..:51 ~ -

:c:..... j t..i -~ Jl :c,...; w.....u "_r.;L. '-';).'' ~ Jlbi.J \ wv 

( I j I _,.lA; )II ...r' 3 .i' y. J ) j.-l5 i .f-?;" J 3 i ..;:., l..; l:::; :<......L, :_r • L.g:;; I ~ \ ~ ~ o 

. Hemphilus influezae 

DNA :.r ; ~ ~ J>- 0 _,.L...: 0") _,)I ·~ 0l5 ; pAll ,J., J')\.,:. 3 

"'-'~ ,y- 0~ lfl5 ('"1'\j -.!.J.E3 .ui~ pi :.r ..J~T ~ U. _,b 0l5J 

:C,..l:ll ~~I :c,;t.. _,LJ.I ec:'lf.J ui3 >i ~ .J:.i :_r ~ 0_,.L...: lyl53 i>..ls'-

~;pAll..$..\.:.. ..::...:..:.;i 0'11 

. BLAST ..;.,~i.::;JI ~ "cL:.::.ll >Lti ec:'l.r. -

. Phylogeny ~13 '"I _,All -\!.J,.j. ec:'l.r. -

.Design i~l ..;.,L..,l::.J.J ~13 '-!"" ;JI J_,-:.)1 J). -

<.S ..u.::; ~ ~I 4.,:.,; 3 _,.J I ..;:., l..; i.::;J I ~ ); ~I ..;:., l..; l::.J.J ~ ..}' y- JL. 3 -

.Visualization (..JJ.f-1 :.r ..J~'ll ~ 

0 y_,:,J,.IJ<.__,.,J-I<,;I...,WI ---------------------
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======================= :;,...k..:;.,L..I~ = 

..~.>IJ J.) ..::...~1 if. J." J~l :~ _f.:.:l:-1 

Genomics: Getting all the gene 

<, l..u ..!.IE .J l5 i ~ J _/'1 j-lSJI (::'\;;:]I ;;_; /-" :.r' •lfe \1 I .w 

Jl•i),JI ~, ;~~~ ;_)_,:]1 o.L.J r-LJI :.r' ~~I t}JII.L. -":C,. _,:-}-1_..-" 

(J.ji- cP i_J>Li j~ "<,_,)-1 ;;_;;t.._,hil" dJ>\ :_r ;~~ dJ>\ ~ 

DNA Jl :_r ~I Fl o.L. J> _,>-J J,k:JIJ ~IJ c:,L;l,JI ~I} 

_ (Gene Banks) c:,t.:_,;ll !.l Y. .. ~.IJ:, .w ~id 

cS.lllj 0~~1 .:;lj>~ "<,_,)-1 ;;_;;t.. )-.11" ~ _)~ _)).; J_,h::lii.L. c!'J 
1,.: L; _,5:-. Jl 41# J ; ~I ':J _,:J I J> l.?-\1 I .::.> ~ L;; ~ cP <, 1.\J I J j5 _) 

J I Jk 1:.. , '-:::; J _;J I d_.A.:.l I Jk 1:.. , .::.> t.:_,;l I ~ j , .::.> t.:_,;l I (::' L;; ) :C,.., L.. 'Jr I 

_ ( iJ> _;j-J ~I J""' i;_J I , ; _;.:.., ~::-J I DNA 

.__;, p i _,:-}-1 ~ & J' c/" J :c,."\ J .':/ _,1 _;5\ & J' ~ & ) I ,_L, J 

-:cP ;;_;;L:JI & )1 ~J _:ill::;.ll ~ _,J_r.:JI....<;I.l; }I cP 
_ ~L:ll c:,l.. _,:-}-1 c:,~L;; J ~I - \ 

'~ c:_,~l;; Jl i>.l>!- c:_,l_, ~ ~ - ~ 

_ 4::-: .__;, ")\::> \1 I J ": L:.:l I ~J}: J :ill::;.J I .::.> t.. ~ j5J I ~I J> _,>- - r 

_ ( 0 R F) ; _;.:.11 :C,. _,:-}-1 .::.>~\;;:]I ~ - t 

_Gene Scan ._,.1)1 ul:.>Kll :c,. _,:-}-1 c:,~l::JI ~ - o 

_ Paralogous J Orthologous i _,l;l:l.IJ :t.:L.:.::il c:,t.:_,;ll >ttl -l 

,(i _,:-}-1 J>b i_J_,s:::\1 c:,~\;;:)IJ Jkl:ll cP .__;, _...:jl) d;l~l >\tl-Y 

--------------------- ._,.#.IJ~I<,;t.._,L..tl G 
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= ~.::..1...1,;5 ========================== 

~ic--\ :U......IY. .. :.A:,:>J.-cJI ~.....; .r:JI 

i ~ l.i j .lW (""}~I ...;,)> :./' _;.;; J f. C:: L:; :./' ..:....,.J I ;j J l>- .Do 

c:;L:::ll ("""\ ..,.,.;L<Sy\ ~_?I :c,:.;y,;JI ..:;l....:L:::ll :,r -"..WI ~ ..:;U.JI 

'-;1-L J' o.i.o. 0~ l-:} .;l::i y\ C:"' j-S~ 0\ '-:-'f.: ~jj ,..:;t;i.JI i..l<-l.i J --7 }')I 

. a,. j' ~L:::] J-"' _,:)I J ~ ~ j...,J ...;,)oJ I 

~I .L. :,r '-:"-".\:; cr.'[; ..:.L'l,>- J .b.; "H SF" :WS :./' ~ f .::.:.S 0l )~.:._; 

~ '-:"'.}' • ~ t: ~ L,a.o ~ y.J.,; c,S .i.l I ~I I .i.o. :./' -")I ;;,; .J"'-" ~ ._.;,;; 

J 0 )~\II ~ ..:....,.JI l.i.o. ..:..;lSI:,! L.. ~ r. .;_}j 0\ ~ ._.;,;; 

~ ..:1 ;;,.,.. Gli ..::; L,J-I :./' ci .J"'-" ~ J.:...- L.. J l,..-

~ y_,:,.J,.IJ ~1<,;\.. .,.WI----------------------
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========================= ~.;:.,L..1_;5 = 

__,:1 }I _;5 _,..JJ ~ )1 ~~ o)-:j :.r ._,..lyl:-1 ~ J~l !""" ....; r 
National Center or Biotechnology Information c?.} ~ _r.-:D 

(NCBI) 

Popu .. rRosot~r~• 

~~~.::.~~~,~.,~~~'~'hA~~~~,~:est: : __ ::~ -;;i1-

"'"""· ,,., '"' '""' "d d""'" - ' 
'•• '" ,-, ~"' ''"" "0'0'0" '"" - -
"'"'' 

" 1 l l ' 

How To 

NCB I J ~)1 ~I c:""yi;_,..,..JI o.U.-?. }p:;_,.,lJ _;1}1 j5 _rlJ ~)1 ~IF c:""yi;_J-P: \0 F 
~ ~.,s.UI '-'\511 c:"".Y. Y ~; ~1. /http://www.ncbi.nlm.nih.gov .Y'J e}l kl; c:"".Y. \~;~I 

<,J\:.JI ~I \:.J ~ ~ ~ WS ~1:5 = -~ .;_,.jl ,l}l.;_,.jl '-'IP 

(NCB I) c?.) ~ _r.-:D __,:1 }I _;5 _,..JJ ~)I ~I~ J_,.>..UI = -
4:-" ~ ~~ ;ws::Jil:.A ~. Search (All Databases) 415 ~ 

..::-GL,.JI ~I} (::"": 4: ~ l:J ~ Search ;j ,J~ b....;J~ r _;; ~ 
. \ 0 p J lS ~I J :C...G..:...JI ;ws:]l o.k y 'u..fi. \.. J '-.>l:ll 

-------------------- .,.._,:.,l-IJ~I<,;L._,l.J.I G 
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.;:.~l,.,)l ;..u-u 

Pub .!.>~~~ 
'·'..,. 

. ·.·.·· 

"' }_ '"'' 

.. 

~ J! '-:-"'..\; Pub Med central ..:.>U_,.,JI ;~l.i ._,LP .b....a.ll J.:J> 

..:;..~ J o;y:.:liJ ~~ ;_,...l.JI ..:;..'lwl :r ..J.,:..WI 4: '.l:~ ..:;..Loy.... 

i;y ../' i;_,..aJI ,_u .!¥ ~ .;JI "HSP" ~\ :i.....l5 ~ ;;_.,J.LP 

4.,; ~I >1)1 ~I.><};! I J-' <... _F! 4:J PubMed __Ll .;.,..._,;)I ~I 

l5 Text 4:... ;b.;J Send to .Y .6....2; Text J!4-\;J"' J :w-)1 ..w.; 

. \ V Y:.:, :\)i.:JI; ;_,..aJI J ~ _,.,...., 

1 ruoctiOn•l J•nomo" of ,,.,.go ;n ~·'""'" '"" h•e hvinq n~mat<>de• 
"'"'''"'' "'"·"'""J ., ,.,.,,,, "' 'H ''" '"'''"'"' '"''' 

'.,. 0. ,,,,. '"''" 

Pub Med centrai..:;..L;l,JI ;..u-Li j ~I~\;:; p ~ _,; i;,_,..JI ,..Lo: \ V p 
. "HSF" J;iJJ'. <.r .;:,\.. _,.L... ._sl <.r ~I~ 

,., .. 

0 <,..H:-IJ~I4_,;Lo_,l.J.I ----------------------
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======================= ~.:..L...I_,S = 

.<.J5 J L,.:>-1 ~ ~ l:J I ~ L>.:'~ll jA >~ c5\ J l,.:>- \ J--..; - \ V ~ 

JI\V ~) J l-5 <:_,<-)1 ~~\11 -=-~ .Y Jy.=JJ Summary 

(n~ 

• 
c_ __ ,_""'_.::..s_. _Jr . 

'""' .::..s 1-+ " ' 
J""' .::..s [-+ . ' "·" "·"' 

. '""''"' 

•r ~Q lnTOf>ctlon '""'"""'"to """oohcllol <IV>I"""'"" 
,.,,, Be ,,, , .lol' ,f 0 ~o1·o·c ,,, ''OC" '•""'"' 

90 ;, "'""'"" '"" ""' ''""9 """'''""" 
"• I.IC':o·-,,,-1 'I·•" I'""'"·'''"'''"'[,,,, 

r Po~.,, '""'~---
n.,pt.y ~-'"""~ L_-;::::::·::e·;o·-~2C=·~Son~. ;-'C. ~SH.'.iln "' -~· ' l ' !'*''::;: w 

~""' 

-,.,, '_ '"'·''"
4

' Text J~l ~,',;,, 
" l Hogh glucu.u induce! IRK il•p-'10 mtecoc.toon 'ontrlb"'-'' w eml :···~::~'"_, 

•, '"""· '·'-'"'" ~ "" "' ,,.,., F" '·- ,,-,, ,, r -, . .,," 

! I nncnonal gcnomlc>nl hsp-!l<lin P''"'"''•ndlrcc living """"<Odes 
d.l.oC-n~<• '·"'· r.o '"''' C 'n> _, """'"" . .cOLI(-ooL•o.on• 

-_,pC 

' _,_ II'!' 'Ill'"~ the booloy) ol oomatOOe• 
'~''" ,._, ,_,.,,,,,,, ,,, ,,.,, ""' "'' 

,,.,,,, -,-,,-, 

--' ~ Heol %o,k P<otc'ln !1. OlJ ond 9ll e>~IO'""" "' ~ • .,,;, '-""'•' OSSOCIOliQO w;th of<nleopathulug;<ol ,.,;ohles ond patient 
•u<v;v•l 

_,, .. 

'., • Q •"" • ,-,,,. Tool•• 

Recent•ot11"ty 

~ •. 0 . 

~ .Y ;;fo... ~I.:JI ~~':/1;;1l.b'>\.. t: Text~ ..JI.o iJp .Y L>J411J ..:-~':/l.:ro >~ lS1 )..,:>1: \ ~ ~ 

. _r;.ll G)iJ ~It,.; J_,...:.:.ll :ti..:J11'"""1J ~jll .~,--IJ ~11'"""1 

-----------------------..,.._,:..,d.;IJ ~ll.,;L._,.l.ll G 
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= ~..:,L...I:J ======================= 
c!" '-LWI ~>i.:...aJI ~)> :y- 4--.=J >1)1 ~1)1 J~ J\ L:S:...; l5 -

J\ ~ ~ ~ ..\.oj .;JI ~I_,..Jl J.WI JJ.l.:-.dl .j L"' :C."k-

.File-+ Save as .li.AJ.I JKo Jl._,;>-1 ~)> :y- ~l::JI .1,;;... ~L1 

,,- , __ , 
_JL o"-

' 

• 

·.-. ' .. 
..... .,,., . ~····· 

· · .... : JL__uill_, ___ ,_,...,_· ._Jr.;- .::···.: ... ,. ··'-·· ..... . 

.,JJ J\ (Abstracts) i>_p.-}I .. :.A"""~I ..:-l.,a;J.. J4J;[.j w-)1.1.:.<- L.\ -

.b..,a.ll ~ (b _p.-_,.. Jl5 1;p (Full text) Jol.SJ~ ._:...,..jl J>- t._'>\1 ~I 
iJ_,..dl .j l5 ..:...,..jl Jlp J4--1 .r"l1JI Full text J\ Abstracts Jj J>-

(n~) 

:t:'l PtliiMoll Cenlral 

'" ' ~ 

-' ll•p~o .. d<Ooboolc.,yol"'""'"""' 

!I 

..:.......,JI "I-"" J.i-l..r"\Jall Full text Jl Abstracts ;j J" .la.WJI : Y \ ~ 0 :Y#.IJ<....,.,.,..I<,;Lo_,J...ll -----------------------
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t'llhilc,h"rl ~n.lll1~ ?O~R llctcl.l ~~ ;)\_f-S' 1 ·, •-' :orticles by these authors 

_-'"-~~I C:: 200<01 A.rilefl•_arL. ~--··---_j 
High glucose-induced IKK-Hsp-90 interaction contributes 
to endothelial dysfunction 

SurnE:~ttly Mohan 1 t<yszard l<onopmc;kr 2 An Yan ~ Vrrtona F CAntonzA -· 
and Mohan Natara;an2 " 

, ll·:tlan S 

, f .. ·n:·:>'ll·fl I< 

• '·"' 11 

, r ,,,tar3 3~ 11 

, IJ~-'~Qu"t''"' c.nne ass•:>:~~t1~ ''"'r,-,e~n IF_·~I chocf pr-olo1n 
~C· :m-1 •'n•1'tnrl1.-.l o1tnc '·"~"-; n•has 

, s~ •Jan""' c1n 
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Dane 
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Recent Activity 

~J .c; ..._,Gll .::.,.ci.JI ~ U ~ ._j J-" ~ ~ ~ J y>-.l.il .J.;...; 

~ File <..15 ~ h..aJL: r _,.<; ~~ 11.. Ji...i.,.. J ~)I ~ J ys ~}I 
. r · p J l-5 0 .biJ-1 ;1)1 c:JIS11 ,x..; ~Save as 

Pub Med ..!.>~ ~~-~Li J>-b ~I J 4..o..ll:;....; )> 

-:J;}> y- o~\14 ..._,Gll .::..>ci.JI ;~l_; J>lo ~I~ 
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--------------------- <,._,.:.,.J,.IJYI<,;L.}-J.I G 
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v Sot'd tc 

Th<• tuuH defect do•>S not <·l•·v,lte cht <>mosom.>l It ol<JtnenMHon In hch~tldtl.> coli 
h@c.mse ol the sm1>tlslnql; low levels of MutM MntY ''" O•Jnlze•l UNA mo<WtcotOon,, 

,~t.; J !l1J.;.;1 c!, Jl ct.:..: ..}JJ cL:.. Jol501 ..:...,..JI 0~ t:,>-1..)JJ 
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= <,....t.. "'"I... I? ======================= 
DNA ..;.,~\.;:j J" J~l :~J1 

:;;_,:;;y_;JI -:-~l::::ll :/' L.o. ySJ.; ~ -~~ 

~ ! .• h.., y.ll J u _,1 ch:, ~ -=-~l.:::; c,?' ;;_,:;;y_;JI -:-wl::::ll -

~ ..:.l]; :_r ~J -~ ~ • • JIJ"'-: ..:.l]; :/' j;i; y\ ..1-;j ~J ~~ 

.i~l ;;_,:;;JJJI -:-~l::::ll 

._.,....;.; U (..:-t;l_,)-1 y\ -:-I.;U\) ;I_,:JI ..:-~ J\ :C,J_?:,il -:-\.:;;J~JI -

.L -- ·~1 .• .7"' J"" 

..:-t;l_,)-1 c) 1~ _;sl :J ~ -:-l:;;J~JI CL:;;\ :/' ;;.J _,.:.-11 -:-l:.}.-1 0; :Jl 
c) U _,1) ..:- \.;y _?:,11 c) lp :J L; )'I c) ..:.> l:.}.-1 J I _,1\ ....a:;: G.,>- ;;_,.;I )I 

-:-I? i.S..c..:; ~ jL;',ii c) lr.:; ~1_,.<.11 j-' ...j'JI__,\ -:-l:.o ~ -:-\.;y~.s:,ll 

.(~I_,AJI :_r .....;'!'JI-:-L:.oJI 

!11.:.> ~ J.J:.' J>-I,J ~J_r.lp ~DNA Jl -:-~l.:::; J5 u-;-l :<J;. _,..J.. 

.J;y_r. -?I~ '!J (junk DNA)._........; i.JYuill :C..,~;~ JkL:.o 

0-~ c) J>-~ DNA Jl -:-~l.:::; :_r t_~;l r !11.:.> J Jl ;.J~',II .JJ./-J 

:j;J-1 

(The protein coding region) -:-l:;;J.;JJ ;_;..:.., jkl:.o . \ 

01 u1 ~ 01 l:.o c.?' ,, w 1 J -=-l:.}.-1 r .i...k;.., 0-bL:.o . ~ - -
. (Requlatory region)-:-L:;Jp\J 

~'! c:;.bL:.o c/'J (Untranslated regions)-:-l:;;J.;JJ ;_;..:.., .1'}- jkl:.. .r 

;_;.:.11 Jkl:ll ..wy\ jJ ~ _,; c,?'J (INTRONS) ._.......;J -:-\.:;;J.r. 

:J~ DNA Jl -:-~L:::; t' J-l..::IL; ..:.U; ,J~ 1.L:.:J. (EXONS) ~J.;JJ 

. J; J _;J I ..:-~ L:;; t' J-1...::.11 j-' I~ _;sl 

DNAJI..;..,~l.:::; (Format) t;P 

....a:.;:J ~J~JIJ\ DNAJI -:-~L:;; l,.; ~ ~)'J\ ~ :_r _;s\ !11.:.> 

,..\.. :_r j-;.J~ ~ _,; !11.:.> J . '....G..:....ll ~I c__,:J 4iZ J ~I r:' I _;JI 

.RAW JFASTA Jl ~ c/'J &-dl 

~RAW J FAST A format~ J_,.;ll Lo-<f 

~I~ I;~~~ ~~l:i.:i ~ 

DNAJI 

~ y_,:.J,.IJ~I'-,;lo_,l.J.i ---------------------

o b e i k a n d l . c o m



=========================== ~..:-L...I~ = 

U:_,...u J1 r-'1).-JI ~ J ..;JJ:, J.o ~ > ;_.~ i-w. FAST A formatJI 

.__; J.r--_,i .::..>l.iL.. J1 j..ol} i.S1 0J.L '-....;; e:;l::::ll ..;JJ; J.o ~ e:;l::::ll y

.(! "\ pl ~ <.S.r'-1 !.lt:...J ~J~ FAST A !.lt:... t.a,1J ~_;. 

>gi 11844021 gb IM64673 .11 HUMHSFl Hum.an heat shock factor 1 (TCF5) IDRNA~ complete cd5 
CGGGCCCGTTGCAAGATGGCGGCGGCCATGCTGGGCCCCGGGGCTGTGTGTGCGCAGCGGGCGGCGGCGC 
GGCCCGGAAGGCTGGCGCGGCGACGGCGTTAGCCCGGCCCTCGGCCCCTCTTTGCGGCCGCTCCCTCCGC 
CTATTCCCTCCTTGCTCGAGATGGATCTGCCCGTGGGCCCCGGCGCGGCGGGGCCCAGCAACGTCCCGGC 
CTTC CTGACCAAGCTGTGGAC C CTCGTGAGC GAC C CGGACACC GACGCGCTCATCTGCTGGAGC C C GAGC 
GGGAACAGCTTCCACGTGTTCGACCAGGGCCAGTTTGCCAAGGAGGTGCTGCCCAAGTACTTCAAGCACA 
ACAACATGGCCAGCTTCGTGCGGCAGCTCAACATGTATGGCTTCCGGAAAGTGGTCCACATCGAGCAGGG 
CGGCCTGGTCAAGCCAGAGAGAGACGACACGGAGTTCCAGCACCCATGCTTCCTGCGTGGCCAGGAGCAG 
CTCCTTGAGAACATCAAGAGGAAAGTGACCAGTGTGTCCACCCTGAAGAGTGAAGACATAAAGATCCGCC 
AGGACAGCGTCACCAAGCTGCTGACGGACGTGCAGCTGATGAAGGGGAAGCAGGAGTGCATGGACTCCAA 
GCTCCTGGCCATGAAGCATGAGAATGAGGCTCTGTGGCGGGAGGTGGCCAGCCTICGGCAGAAGCATGCC 
CAGCAACAGAAAGTCGTCAACAAGCTCATTCAGTTCCTGATCTCACTGGTGCAGTCAAACCGGATCCTGG 
GGGTGAAGAGAAAGATCCCCCTGATGCTGAACGACAGTGGCTCAGCACATICCATGCCCAAGTATAGCCG 
GCAGTTCTC CCTGGAGCACGTC CAC GGCTC GGGC C C CT ACTC GGC CCC CTC C C CAGC CT ACAGCAGCTCC 
AGCCTCTACGCCCCTGATGCTGTGGCCAGCTCTGGACCCATCATCTCCGACATCACCGAGCTGGCTCCTG 

<,?1 'lJ .::..>L..~ '-?1 0J-L '-....;; e:;l::::ll eJ'J ~ J...;..;1 RAWJI ~ 

(! V pl (.J..i; e:;l::::ll) ~_;. ..JJ_r-J1 .::..>LiL.. J\ j..ol} 'lJ U,._r:; 

CGAGGACCCCACCATCTCCCTGCTGACAGGCTCGGAGCCTCCCAAAGCCAAGGACCCCACTGTCTCCTAG 
AGGCCCCGGAGGAGCTGGGCCAGCCGCCCACCCCCACCCCCAGTGCAGGGCTGGTCTTGGGGAGGCAGGG 
CAGCCTCGCGGTCTTGGGCACTGGTGGGTCGGCCGCCATAGCCCCAGTAGGACAAACGGGCTCGGGTCTG 
GGCAGCACCTCTGGTCAGGAGGGTCACCCTGGCCTGCCAGTCTGCCTTCCCCCAACCCCGTGTCCTGTGG 
TTTGGTTGGGGCTTCACAGCCACACCTGGACTGACCCTGCAGGTTGTTCATAGTCAGAATTGTATTTTGG 
ATTTTTACACAACTGTCCCGTTCCCCGCTCCACAGAGATACACAGATATATACACACAGTGGATGGACGG 
ACAAGACAGGCAGAGATCTATAAACAGACAGGCTCT~ 

~}JI i.S.r'-~I .__; _r-~I y- >k; ~I Jl.,:>- '11 c) l> ~I ~ :ti; _,....1.. 

. DNAJI e:;l::::ll .:.>La.~ .u (Parasite characters) 

: ..... \..> .::_,1_..,_\h ao 

~ cr ~L:.JI RNA Jl ; }.~ y. : (PreMature RNA) J./it RNA ...Jt 

. .::..>L;J_;;)iiJ .::_,L;y-5)11 ~ J+i ..;J.IjJJ '-;.4-:JI ~ '-;_I.Lll cr j.ol5J~ ~I 

'-llj!..L..; JJ~I RNA cr r8- :(Mature RNA) J£PI RNA...Jt •i.f7. 

.::..>l:;J_,.JI .::..>~ ~ .(RNA splicing) ~ ~ J .::_,L;J_;;)il Jl.L:.. 
( Spliesomes) :0~1 ~ ~L.. 0~ ~~ ,..\... J ;_..l>..:.-11 

---------------------- ;;_,. H.-IJ ~_,..14,;\.. _,.l.J.I 

o b e i k a n d l . c o m



= :;,..k.:..\...1,;5 ========================= 

I '"t'l 
_;iJI RNA ....l\ I• 5' 

lrtrcn 
--3' 

. . ·". 4J '·''I '-"' w.-.J ~ ~ 
,;.;.;:. RNA J .::.w,:;.;_;; ~pliceosome 

--3' 
:i..l · .• ''I . ~~ 

wl..:.~ 

\..l.U _;;]I 
~4-'JI RNA...JI lliJ ;;, --3' 

J4'-JI RNA...JI •<.?T: ~ J_,_.JJ .:..\;J_;;)'I _;1\:.o l.llj) ~ Y.. _,6,,at ~ : ! A~ 

.(RNA splicing),_.....;~ J 

~ Coding Sequence(CDS)_;.:J.I ~l.::ll y>L. 

Wpen reading frame (ORF);.I_;JI _;111 ~ ~J 

. -.:)c_; _,~I 0 _,5:::.1 ['""'" ~;:; __,.:1 I D NAJ I J' ~I :uh:.l.l Y' pI ~ l::J I 

Jbl:... j>- .lW c>P, pi ~l::JI .:_,\ ~ J ,.:..,[;_,~::..;\ j>- ;.1_,..;!1 ;lbi c>P, 

J' l2-'J ~~ .:..>1~ Jl L> j} ~J Jl:: ~ ~ .lW ; pI ,.:..,l; _,...s'J I 

Jl11 Jb'c:.._, (CDS)pl ~l::JI Jbl:... ,I_,.:JI u\.)J\ J r r _r.;)l J ~~ 
i ~ ~ . .:..>t;J_;;;i, y:-3 r..W <:L..:.:.. (ORF) ;.I _,..ill 

[ -~~--]..,.. _,:.,J,.IJ Yl 4.,;\.. _,.1...1.1 ---------------------

o b e i k a n d l . c o m



========================= ~ .;:.,1...1.:5 = 

f'''"""''' 

I"'' 

f I r'm~~riptinn 

''"'': 

' "'ll( 
.. .. I:" 

; I 11; 

_____ tl ... \ 

-----''""""' "~""'"I" 

----------------------,, 
l1~1l~lalim1 

' 

~ ....A.L;JJ tr )I ...,..t 1; Ll : .:_,;; J -cJI • .:.A~ L;; .:r DNA • .:A~ \.:;;ll ~ J _,.,..;.-1 

DNA Jl 0; ~ 4:J ~ e!l ~I 4:J ~ h ~:lb. .:JL:..> 

-:jl:il I . W · · . ·· · ""l;L.I ~ l> '-"""' J:! J f. ~ ~ '-' 

Jl Jl5 .:r ..w ~ '-'::iJJ. :_r.~ :r J.f.-li.J:,d:-1 <;_,15 J ~; ' ... .w-

..w .JY ~ c?- Jl ~I ~ '-'::iJJ.JI 1..\... cL::;l ~ c?- Jl5 
-:.;_,JL:JI ~l_,k.:l.-1 c?' J1...,..f.; <.1\J-1 ,..\... J ·"" ~ ip ..;..,l..l>) 

y ~I ~J (http //www.expasy.org/) EXPASY ~}. ...,...lftJJI -\ 

.(rv i<"•)Go~' :II~ (HSF)·<"I · ·· u--- !'" ~"""" . J ~ J '-"""' J:! J f. 

~t...,b :C.,.,l;L.I ;~LQJI) UniportKB ~L;l,: i~u l:J J~ ._; .r- -

r• :II 1-\-: :i.h; }I ~ J-cJI ~t...:l:.:.JI <>-,...,;-~ i.S~ _;]IJ (.:_,;; Jo.JI 

J~ l,: uP I,;.. (; _,5) >~ r-') U, ~l...,\.:;;)1 o..\... jo' i..l>IJ J5 
J~) \? i..l>IJ iy i.S.r- .Jp :I iu .J \II,..\... .:_,.o ..l>IJ J5 . 000613 

.(rv-n 

ll• y <:)111 ~ l, _rW I l:J ytl2; .:_,;; J J.J lc uP l;L.I r-') I '-'~ ~I .w- - r 

J_,.:.....ll .J:,d:-1 ~ ~ _fJ Cross-refrence ~ ~ ~ J;JJ.JI 

Jl DDBJ Jl GenBank .j '-'::iJ-cJI I.Lb '"jl}.l ~t...,\.:;;]1 ytl2;J . ..;.,;. 

(o • ~ )EMBL 

---------------------<,._,:.,J,.IJ~\ <,;I.. .,WI G 

o b e i k a n d l . c o m



= ~.:..l...I,;S ======================= 

Jl ;.1>-L; :.r ,:,):-1 I.U :y- ;.r;s ..:..>L. _,1.... U ~ GenBank JL,:.>-1 ~ -i 

C:'i.:::JI ~ ,:,):-1 I~ J"\.;ll 0J_;JI C:'i.:::JI U ~ ~4-JI J ~ NCBI 

~ ~ J(Graphics)~ ~ 'vi' ~ j NCBI J d-1 
.(o \~)FAST A 

..!)J;J ;;_;Jril ~oWl <.i;_,hl~ ~ J C:'i.:::JI l.i.J, ~ ~ i ~ ~ - t 

J1 ~I ~;.6.:.. ~ ..J_r:)l y cS.r'-1..::..>~ j ~J ;J' 4-->l..t>.: .... .''J 

cS.r'-1-:..>L..;L:; C: C:'i.:::JI ;;;Jt;... J1 ,:,):-1 J_;.J) Primers..::..> ts>ly, ~ 

.'-:I_,Ali.U.., ;;.;_,....1 

.. ,;,, ' .. 

Prorocoloandmarorialsd"oba.es 

L':rr 

.;..L..;l::JI ~J . .;:,;J..JI y J_,.:.-11 ~I~~ .jJ Cross-refrence ~ J..A....a)l ·~ e="' y, p : o • p 
EMBL J\ DDBJ J\ GenBank .Ji -"'I} J J.,'J,JII.il <;.)1).1 

[] y_,;.d:.IJ:i;yl 4,;\.._,J...ll ---------------------

o b e i k a n d l . c o m



Chicken mRNA sequence 

p \...." ~ j NCBI.j ~I ~81 

FAST A...,_,., p J(Graphics)~ 

,, _,..-_ -e" ' 
,_,,,.,, ' __ ,,. 

(Graphics)~~ \...." , NCBLJI J ~I e:!L::.II ~ ~ .s.UI ~I ),:.>-1 ~ y. ~ • o \ ~ 

FASTA~~J1 

''"" '"""'" '"'' >l~p 
::0 ,h"''""'RN•·•<QO~><< "' '""' 1•-NCR' 

Chicken mRNA sequence 

~i=.l) "''"' ~ 
J' JJ.L\1 

J .. ~ ........ ~ ~idl .!;..;,.. 

.s 1"' i ""l.i,hJ 

Change region •hown 

.S > I J' ,..,....., 

J' J J.L\ I ~ i=.l) 

~\zJI yl> ~I 

..:" JJ..ll.l 

~~ ._; _,...:)1 J!.o '-?_..>1 ~La,la; j ~ J 4--1~ ~ ,!.lEJ :UJ_,...ll ~>WI ~)al~ ~ J e:!L::.IIIli t:-' ~ • oY ~ 

"l_,lll :u..,.,:;,; _...l.s_..>-1 ~~\;;; r:;: e:!L::.II., ;l<.o J1 j:l:-1 J y..J J1 Primers ~ t,s>ly. r--' J1 ~I Jl.:..o 

-----------------------.,.H.-IJ ~r.'-l:i,;Loy..JI G 

o b e i k a n d l . c o m



= ~.;.,L..I_j ======================== 
~I~\;:;~ ~~J-11..::..>~1 ~ 

~ 4;.:L.!.l.l..::..l:.,.J:.I..::..~l:::JIJ <.)"J.J..UI ~I ~\.;;:]1 ~ :i;Jl.i..o ~ -:~Jl 

:..::..l.;l:.:Jil~\J 

Basic Local ;JLJ JL....:>-i YJ BLAST _,.1 ri..G..:....i ~ 

.(o~) p ~~ ~ ~1 j ,_,.,.}IJAiignment Search Tool 

....;')I:.,;. ';II J1 '-!L.:.::ll ~ :_r- ~\ cj i~ i•~J i~ _,.';'Ill.. r.J.>.::.....,..J 

~J . ..::..L;l:.:JI i~l.i j <.)"JJ..U\ .:.J:.~ a..JI ..::,\:, '-'.l::>J.I ..::..L..:L:.:.ll U;.: 

:,J-olSig a_.;.\; 

.Smith Waterman tWI :J....-Iy, I g ,_. a:~ ~).JI ,.l.,., - \ 

. :c.J.:;J.i ..::.> ~ l.:.:J\ J>-b 4;.: L:.::J.I J1 L:ll ~ 1 ~).J I o.L. ~ - ~ 

. '-'.l::>J.I ..::, ~ l=) I U;.: .u L.:.::l I ul.~ .J.J.i ~l...a..> )'I :<,_,:.,.11 ~ - 1" 

..::..l:;J)IJ DNA Jl ..::..~l;:; :y- ~I J ~).J\ ,.l.,., r..G..:....; 01 ~ - t 

: 1•. ~~I _I.,L:]\ :.;\ ·II~ 
'--'"1"•• J-.Jv:.rL:.) 

(':'I.; .r. ..;,}> y DNA ..::..~l=JI i~l.i (:' DNAJI ~L:::; :i;) . .i.. -

.Biastn 

(':' L; .r. ..;,}> :y- ..::.. L:; J _,.jl ..::.. L..: L:::; (:' D NAJI ~ L:::; U;; ;_; J Li.. -

.Biastx 

(':' L; .r. ..;,_,1 if" ..::.. l:; J _,.J I ..::.> ~ l;:; i~ l.i (:' ,_;.,; J .r. C:' l;:; ;_; ) . .i.. -

.Biastp 

tBiastn <::"I.; .r. ..;:_,1 :y- ..::..~l;:; •~Li C: ,_;.,;J_r. C:'L:::; U;; <;Jl.i.. -

.DNA 

<::"I.; .r. ..;,}> y DNA ..::..L..:L:::; ~; i~l.i r 1...1 DNA C:'L:::; ~; ;_; ) . .i.. -

.tBiastx 

J>-b J1 j.i::.-.< <::"\..;~ Ji -::...;_;;)'1 ~ BLASTJI<::"L;.r.i.L. ~ Y.J -

. EMBL) NCB\ J!.- ..::..L;L,Ji ~I _,.;.I< a .~11 ~1}1 ..::..~ 

~ BLASTJI (':"l.r. 0-' ~ ~ .:>1 ~ J-11 ~L:.:JI._,..L. 

J"JJ..U\ C:'l=JI U:: .....;')1:.,;.';11 Ji .uL.:.::ll ~J, Blast Jl ~L:::; L:J...; 

(:' .'J..L.dl ~ .uL.:.::ll ~ J' ..,.,L-.> (:' ..::..L;l:.:JI i~l.i ~ i> _,.,.}I ..::..L..:l=JIJ 

: ;_; )Ai I j <....G..:....11 ..::.. L..: l=J I 01 J L.:.- ';11 j .b;. ';II 

0 .,_..,:,J:-IJYI l.,;Lo_,l.J.I ---------------------

o b e i k a n d l . c o m



========================== <,..k0l..l_$ = 

..:;..L<:L::ll ,..L,. ~'" ~ y _)I ..:;..~L:.:ll :) Jc:.l~ w _,.:\I ~I j~_, 

..:.l]:,_, ' ..l>-1_, Jl)j j-Pi J' ;c.,L; ..:;..l...:L::ll ,..L,. c?i 'c?.J# "'L::; ~ y 

.<..i.J; }I~ U, j~ j\ ~ 'j 

BlastJI.Y.)> y- r.u:.i.l ~ ._s_,.;-i tlfi 

'.;} . .il BlasU ii..G.:...t ~~ tfl ..l>-i .,.-: Megablast -.::....-~~- 1 

Jl ·~::b j.:.- DNA Jl ..:;..l...:L::; ..:;..L;L,: i..J.>.li t: DNA Jl J' L'L::; 

• ....,:_,K,; rAJ' :J~ ~~ o..l>- _, :.Ji j -.::....-J\.:~1 _;.,...:.; ~_,.Biastn 

0 ~I i..l>- _, j~ BlastnJI ·~::b):_.,.. j \ r • ....,:; _,K,; _;) .J..>..,_, 

<;)..i.. Ji.:.ll j_,..tJ-1 j ftk: 1c5 • ....,;_,K,; v _;,1 .J..>..,_, o..c,;_,)5_0 '1 J' 

~·1\· . r J:O. 

i ..:._..jl o..l>-_, :C.~I o..l>-}' 
l- ----------

Blastn \\ 

[ __ ,·_ :J~.:~Megabla~~--- _r_A __ _ 

J j).lll e::L:::U '-:1) ;s':il ..:;_,'""L::ll ~--' _,...., -.::....-">1.;'~1 ji ..:.l]; ~ 

·~ ~I J. ;_;, ;51 ,_, ..:.\J.iJ, .~1 ,_.;c:.; ·_. r;i >.l.J> .L lc:l'u, 
...... . --' J .J • I..:- "-" ...;- ../~ '-" ·""' 

. or~~ j 1c5 -f-'J.lll e::L:::U '-:1} ;s"J'r..:;..'""d 

I ~'~t' I 

--- ------- -----, 

v 

GTACTGGACATGGACCCTACAGGAACGTATACGTAAG 

Blastn Jl 

i.t.:; . I< . \ \ . _,.., .r.' 

\ 11-mer ) M,lke" lookup 

~,TACTGGACAT tctble ut words 
GTACTGGACATGGACCCTACAG AACGT 

TACTGGACATG 

ACTGGACATGG 

CTGGACATGGA 

1 r •-'-:' _,K,; _;, i ~J •-'-:' _,K,; r A :r '"fo .:.....,JI i-'> _, <Ji j ..::..-">1.: 6:-,ll ~ : or ~ 
v _;,! ~_, i..J.,i _,.¥ _,; 1 1 :r.,.; .:.....,Jli..~.> J .:,fo Blastn Jl • ~:£)-?.- j 

----------------------;;.,.. _,.:.,-LrJ 'e_,..r <,;Lo _,wr G 

o b e i k a n d l . c o m



= ~.::-\....1_? ======================= 
.. : • .\.:.;; _, ~ I .. :.>\.~ L::; ; ..~>- Li C:: ._;.;;_,f. (:! L::; ;.; J La B I as t p ;J L> J \..1 

\..~ .;1..!.l]; ~-' <:.·1 c.r"!_,-.11" '-?1 J_,,r- l"._r 0fo ~I i..l>-_, (.)\.; 

0~ 011...2;1 ~ l-5-""L.:.:lll.,l~ 0fo ~L:.:.. •:) '-"'1_,..11" !ll:A 0~ 

t • if' l+::: :Ul.J.I ~; ~-' (:!l:.:JI J j.i':/1 c? ~ ~L:.:.. c:.r.,:;-~>- _, !ll:A 

if' i),~ c/'J ";J_,~I ~I ...:;1..~.>-y," ~L..i...2;1 !ll:A_, ·0"1 ~ 

'-""" !_,.. )U ""L.:... 0 ~$".; .?J _, 1...2;1 ; : . • 1 '-""" !_,-.1 ~ ')\.; ..r ;_; ~ ~ ui..l>- _, 

J l-5 ~ '-'-;lk:.o .;}- .?J_, ~l,:_r.<ll_, ~L,..0JI ~I_,.> J :C.. JJ..UI <: .• ':/1 

.o!~l 

GTQITVEDLFYNIATRRKALKN ..,L___~_·Jpi_l c;l.oJ__j .. \
1 I 

GTQ '-r-' 

Word SIZe = 3 (clef au It)~ ~~ ws- I 
TQI Word SIZe can only be 2 or 3 

QIT Neighborhood Words ~11 ;i..JS' 

...... !TV -+LTV. MTV. ISV. LSV. etc. O.JJ~\ 

..:;t:,;_,~I..:;~L:; i..~>-u t: ..i-}Jf. C!L:; :i.;Jl.a.o : c t ~ 

. ", JJ ~" ~u.:.. _;}-_,1 ~u.:.. 0.,s;; ..u _.:)1_, ~ 1 __,.;Lo-lr '-? 1 J _, r- r ..r 0fo ...:..:..,Jio..~.>-_, 0\.; 

~Biast.JI~ 

NCBI.JI e _,.. 

.J I (.;" l..i.l:;.ll t ./'1 I 

Blast 

;:_. BLAST ~. "'" " 

... _""'"""......,-~"-"" -
BLAST A'isembled RefSeq Genomes 

"'''""'''' 
"'"'''·"'•"'' 
"''·"' ... 

0 "' 

""'"'"' ""'"'t"•·-

"'""'•'•""""""''' u .-,,,, .. , •••• 

Bas1c BLAST 

SpecoaliLed BLAST 

n f,!.ke 'P"''"' P"'"'" H"h ''''""' •<( .1'.[ 

.,,,.,c,.,,,..,,.,,, 
'·"'""""''""'"'"""' 
"""'"~·""'""' 
"'~"'"'""''~"'" "'' 

.~l..r .:r-:~l..,_..;lJ:-1 j Blast.JI '-"'~I t_ij~l ~ _,; .NCBI.JI c!J-" ~ Blast.JI........., ~.co~ 

~ :YH.-1_,~1<-,;I..o_,J..ll ---------------------

o b e i k a n d l . c o m



======================= ;;,..k.;:,L...i_p = 

:BLAST J!J_,...._,JIW 

.(ol p>< I http//www ncbi.nlm.nih.gov).NCBI ~ ~ -\ 

_,_,....11 J _r1 ('+": 4-:J! .JL:..o) ~I ~t; BLAST :c...\5 ~ ~~ - r 

.(olpl~;:JI 

~ .J.A..a; Nuclotide plast :c...\5 <.>j .JLJI ~ ~~ ~~ J -r 
.(oo pl 

<.5, _,s:ll ~)I J1..,.;}-"• ,1)1 e:;L::.ll t!' J !'""~\II J t_}..;JI J:k-ll J - i 

.(ov p le:;L:.U 

Choose search set :;..o lr. ~~ ""'; ._;]I ..::-l;lJI •~li .J~.:;.; - o 

.(ovpl 

(Program Seletion) :;..o ~ \11 J ~ ,1)1 BLAST Jl ty J~.:;.; -1 

:r;.; ~ <1;_,1 ~ :r •},~ ~ ·~~ P~-' '.;}."-' J..., i ~ -v 

(Graphic .JlJI ~~ :r ;.,~ JJ\11 r--"ll ·rul .!.>~ 

~ .J, ,_,.......,.. <.,.; .r" ._,.., J .J ..lll C:' L::.J 1 :;..o '""_,.<) I ..::-~ L::.J I Cr.:! S u m m a ry ) 

<.J"'l:LIJ .jl!ll r--"ll ~ ~)IJ JJ.rJLJ. ( oAl pl;.,l_;.il Jj <.;L.:c:.ll 

~~ Jl JJP~J .(oA._,., pl (Descriptions) ..::-L...:L::.ll • ..t.......;..,., y 

A <.>lliJ (Alignment) '.;}AliJ <.>ji;:JL '-"'l:LI ,;...1\!JI r--"ll ~ 

.( oAc.Pl '""_,.<)I ..::-~L::.ll t: .yJJ..lll e:;L::.ll ;.;J~ 

C:"lf. J U.~ \1 ~ J ~y )I ..::-L...:L::.ll ~ ~ J .r=l-1 ~ -A 

:_~ 1.5· (Get selected sequences)~~~ ~)o :r <.>.;>-1 

.r" \II .J~j ~)o :/' i}.:>.ll ..::-L...:L::.ll Cr.:! ;.,1} i ~ ~ L.a,l 

<~y )1 ..::-L...:L::.ll .J~l ..w ~:,J (Distance tree of results) 

.(oAc.Pl <;).WJ 

~ p ~~(Distance tree of results)~~~~ -~ 

l.i..o u ~ ....... JJ..lll ..::-L...:L::.ll Cr.:! ._j')l.::.,:.\fiJ <.;L.:c:.ll ~ ), ~ Y. 

.(o~ plJ_,....ll J ~ )1 p.il 

L~);.,l_,.<jl i~ JK:,) j-' ~ (!y\fl j-' ty <.5) .J~j ~J -\ • 

.( 0 ~ 

---------------------y_,:,j,.IJ ~I <,;I.. .,WI G 
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ta•-u 

_jJ :i )"'J',)\ 4..:.i......ll 

NCBI 

·I 

I Welcome 

'-------------------' C>"t St~rt"d 

NCB I Twiner feed 

I.J C::..OY. 

BLAST_j\ 

=::::::..~:-;.. 
._.,., ~ oonqon~o-.e NClll 

,-... , ... ,. 

;:... BLAST® MyiOCI!I n 

~- __ ..,.. -
• II•. HI c·L ~' · ~lasm suite 

·-r, -.c,p 

o\ _.roll C!\:u\1 ~ J 

,p,sJI <" )\ ) .u; J\i.o 

t.ll t"! 

Urgaoism 

Fxclucle 

fnlr~l Oumy 

Optimi>e tor 

Standard Nucleotide BLAST 

r AST A sequeuoe(•l U""'Y"""~"\1" 

--~ 

clu:le + 

',,.,. 

Uot~ ParamP.ter valu<!> rh~t ditl~r fronl the de!au!t are highlighted m yellow ami marked with sign 

• 
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~ NCfli!BLASTihlilstn snrtelformllttino Results- Y7BRSXRG011 

Edrt and F~scb~-~~~ S;, -? 2eorct-· <;trJ:ur·r;·: e>"Jrm;,ttrnJ U['liG~: t>D•JV·tlloa-J 

9111401 08661ref1NM _ 031971.11 Rattus norvegicus •.• 

Query ID lclll3219 
Description Q•l14010866lrefiNM_03!9711I Rattus norveQrcus 

heat shock 70kD protein lA (Hspala), mRNA 
Molecule type nuclerc acrd 

Oatabilse Name dbrndex/9606/allcontrg_and_rna 
Description Human burld 36.3 RNA, reference, and HuRet 

assemblres 
Progr11m BLASTN 2.2.20+ t>: t~t·cr 

Query Length 2455 

Other reports: t>:2P~~~-- 2Y!!•J I oJ. , :~ d '_r1ur I i t ~~·u11," .I j [•,_ld,LL' lt ~c· L I t ~c-~ L] ; ·-L I dt J~' I 

"Gcaphio Summ•cy1 ~I __,=ill I 
L-----uo••so•••oumoxomli"o/20 Blao;t Hrts on tne Query Sequence 

Mowse-over to show detlrne and scores. clrck to sho>N alrqnments 

Color key for altgnment scores 
80·200 >-200 <40 40-50 

Ou@<Y~I 00000000,,00000000~~--....... ,~.;;;;;;p,;;;;;;;;~IOOOii 
0 450 900 1350 1800 2250 

wLu\:U.Il ·1..,., 1 ' • . ...... .. ~ 
\:i:ill · 4..,., ·"'I t! I.)A --~ 

;;_,:; JA <..!" J.J.WI 

"-!WI ~ .J.l y.= 

4.;1 _;ill Jj 

.rJJ..U.I ~\.:;.ll :r ~_;JI "'-'~\.:;)10::! (Graphic Summary) ~I _,....;..lll :1 oA~ 

.~1_;]1 J1 ~L!.::.II ~ J,..,..._,.. <,i ..r' 

·1 Descriptions. 

Legend for irrk-, tu other r 

~ 
l___:=f 

Auenlon i Description 

Transuipts 
W1 - '-~ '_:: Homo ;aprens hfot ;hock '0k[ a orotern 1A i~SPA!A ',, mPI~~ 

Home SOPI~n< heot shock 70k[; o•otern lB irlSPAlBI, mkt,:. 

Hc•mo ;aprens heat shock 70k [ ' orote1n o iHSP•lB"• (HSF'A;l, n1RI 

Homo 'ap1ens heot ,!,ock 70k[e ;Jrotern C (HCPAC), mPNA 

Homo sop1en< heot ;hock 70kL' o•uterr, 1-l1ke HSPAlL), rr'NA 

PRED:O~TED: Homo ;oprens m•cc ~NA (L•Xos::s1j), ooriro ""'eRN 

§ 
•-t ,_l :·•_:_ 1 PREDKTETl: Home <aorens srrr.,to hCGCO~.A.l8 IL•X1LI::J348o 

~~nom~~~~~uen~eos~~~,·~~~~~·n·;lchrccrosome 6 Gecomrc con\lq. •e'erence ••sen1blv 

,,,., .. : : ;. •.••.·• .... ' Home C3Ptens chrccoosome 1 QflCmiC ct•OIIQ, oitern.;te a<<embl1 II 
~l Homo sop1eno chrc·~o<ome 1 ce1cmrc contrq, reference a<semblv 

:,r :: .'" ;: Homo <aprens chrc"o;ome 14 oeoomrc contrq, reference os;emblv 

~--- __ .1:- 1 Homo soprens chrc-o>ome 14 oer"mrr. cor,tiQ, e'lernate o<Sembly 

'l'" 

"" Total 

·~ 

2""' 
1:·_[ 

1<11 

- ~~ -, 1'"9 

-,, 

"""" 10tl 
:J:,:I) 

1""1 
1-<,1 

6C•'-

,, 

' QU@I)' 

cuwerage -value ''" URh 
ill_~l_lt_ 

n· .. o 92'1- l'IE:l 
:'f·' 9:% [;D 
60-'· 8~'1, l'IE:l 
';'' • c 81% l'IE:l 

ACJ':c l'lE:I 
45'-- 84~, [;D 
ll".', ;, .. ,2 89~, [;D 

: e ~-" o,·~-

Ot'", 0 84'1-

:"1·', • ,, 84~, 

"'' • ' 61 ~' 
':01, 81% 

:~·-, "'''' 
t 

,,....-,, 1 " 

.(Descriptions) "'-'~\.:;.li,.U......,.. Y. ..r"L;LI_, _;L:JI ~~ :....., oA ~ 

J"' )_)Jll C7ldl 

..:_.,L;~ ..J.s.1,..il 

-----------------------y_,:.,.!:.IJ~I:i,il..}.-11 G 
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' ,-;Alignments I 
-·~ 

;-.1 w~I:Ull .)c. J.......,.,.JJ r· 
.1.,..,~·-~·-=· .~~~~_J 

:::; BLAST 

,,,,,,. 

Th,. ''"" ~•• "'udu<~d """~ Ol•<f pan•w"• ~hQnH""" • •• G 
lro>F \new tor RJ[) HK4NS850012 qut' v ][) lcll56013 r•.rt.'~"'''' nr _;~i 

"'" >•o<hN•••"'·" 
L•c•,.,.rloaU "" •• • , - ,1 •.• ~II 

G • .. 

0 ;.,..~IJ~I<,iL._,l.J.I ---------------------
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=========================== ~ ,.:,\....1~ = 

Rectangle treeV1ew Radral treevrew 

Force tree\/rc··.v 

:.la.ii ,:,;;J,J4 v\).1 BLAST Jl c_~_,;l 

~ •. .Jt.:.A~L::.fl-:.....)(, :J.J ':it t__rll 

blastp (protein-protein BLAS7) 

..:-i:.;J~I ..:-l.;l:c i.~.>-l.i: 0J~I ..:-I...:L:.:.II <;;i..i.. ~ uJI I.L. ~J 

..:-l:.;l.SJI j J"J.J..l\1 e:;L:.:.II y L,:L.:.; J '-:lj 0J_.JI ..:-L..:L:.:.II ;5\ y ~ 

. ..:-'G'_,jl i.~.>-li j i> y _,1.1 U\:>JI- ..:-'c:.;Ls:JI 

; .J _,>:::1.1 ~ L.:.:J/ .JbL:ll -::..... )(, P Sl .Jt -::..... )(, - :,_;1.!11 if' 
PSI-BLAST (Position-Specific Iterated BLAS7) 

PHI-BLAST (Pattern ~L.:.:JI { ;_ t; _.11 ~Li/1Jt-:.....)(, -:...:.JL!II t__rll 

+L.:.:Jt_;bL:lty ~1..)_.5:: .s.iJI.J Hit Initiated BLAS7) 

J}ll uJI ~J . ..:-~1 y i,;;S '--" r. t_~_,;'~l ,..l, y .1>-IJ j.SJJ 

. l..I..G..:. .. .J ;s'J I y. 

·.·~··~ 

-----------------------;.,. _,:.,.!:.IJ ~~I<,;\.. _,J....ll G 
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= ~ .;,L...I_,$ ========================== 
BlasUI ,:r ~WI..:...~L:.:.ll ~ -s..il_,::ll ~l;:,; 1 }'J ....J>.? 

Blast Jl ~~ .r. 0" ;(fL:JI .. ::.A~81 ~ <.S}pl ~\;:; l _;; ._:.,s.....; Y:, c?J 
:Jl:JI JJ..\J:-1 j :c..a;J.\k:.,l~lh all~~ ..J~ ~~ ~ 

~I ~_,..; 

.::.,\ j l-JS ~I ,.L. ..:....li l-JS ~J..a}l ~ W _,.:11 "'!L.!.:.II ~ 

~ _,..s;.ll, 1::'""1 ~ 

;~ _,ll .:_, J.-1501 J<u.,.il ;r .-:-"! w,.JI:,.-" 4-"' .-:-"!> J<\l.i> ~L.:.:ll Y' 

4;j..ill.., 4......;.lll 

<,)WI.:_, _,.,1_,:1-1 j ~\.-" ;r .-:-"! 4...l ~?.J<.Y.L.I:z:..,yf ~L..t.;,:o.Y":'.J;/ ~ 

..:,..W:>\;.> ~I ..~..>-1 .:o $":" J C: ~ ;Ull ~ ..:...J..>. ~L.S 1;1 ')I.L...i ~~iJ1 ~ 

'"-"' ~~ e'UI ~I 01..s1 ;~· .,<1) u _,..,11..,..... J->b ~' 

.....,. ".;s:...: j '"'~ ...;~1 0..1...$.~ .:r..~~ Ji !)'.J.J:! i...l,l::.~ .,j'.J,J':."! 

.)401 j,iJ~I .L> ~ c.,__,~,.;. 1 .;,....-_,~ , 1 "".....,.,"""" 

·~.Y'r-iJ 

J')\:>.1-= ~ e'WI _.;A:il 01 ..s1 j,iJ.r-'. ~~I or5-< '-l~I • .U. _) 

~o-'J~I u,J;JJ F j '"'~ orS-< ~ -!ll.U _,.....s:...11 J1 ""_,__,..,. .f:'.J 

.)401 '-l\...; L.:.l Score 
• j ' 

.,i J..i-. ..:;,1}1.) ~ J ...!.Ll~ ..jJuJ ~~ ~l.J-1 .!ll:.A -.;;I u .)li .i..41.;,.. if"J 

~)A~ ..rJ;..U.I ~L::.:ll j .UL.;.i -" IJ....i _,,S _,.; J 1 _,->1 ~ .,< 1 j..; \;; ~ 

'"'_,;-1 "'"' 1.:, 
.s_,>-1 -"IJ.,J _,,S _,.; .,<1.}.\;; ~ 

:U.!.,a)l ;;_,....; '-:"' LJ. ~L.,.o.,.. \'I ..r-\'I 

E.ValueJ1 Expected value 

~I 

E.Value,1 Expected value 

.UJ..,.all~ 

Identical match (') J<\l.i 

~y-O_;Wl 

Positive score 
{Conservative) {:) (.) 

;;,J\...;) . .:.1 

Negative score {-) 

Gap { ) i9 

c::" 0:Jip 0:>-:l::; ~ .s.JI_,:)I ~(High Score) rl }J ~\'1 r' )1 

~~;..; __,.... ~J .(Exterm Value distribution) ._;1_,.:..]1 c:;.J_,.:.ll ~\'I -kll 

~ Jl:JI JL11 ~J .'-i..L.o.JI ~ .:..,~ ._;]1 d)l >~ :/" ~ '-i..L.o.JI '-,......; 

. (I I ~)~..;..~I}> y. J ~J..U .sjl_,:ll 

ri)l 

I 

y 

I" 

t 

0 

~ ;..,.~IJ~I<,;\...,WI -----------------------
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=========================== ~ ..:-L.I_? = 

~ ~I "'-;Ji I 

~I 

~\.;:; (/ & 4..o..G.:....ll 4.,LJ,i -:-1} . ..:.~1 .jl.... ~ Jl:JI ~I~ y,.J 

('\ r JDl BlastJI 0-' ;;_fl:JI -=-L,.,L::JI ~ -sj\_,.::]1 

>gill275521spiP233671l1UTL_ECOLI DNA mismatch repair protein mutL 
Length = 615 

Score = 42.0 bits (97), Expect= 3e-04 
Identities= 26/59 (44%), Positives= 33/59 (55%), Gaps= 9/59 (15%) 

9 ~r· HPFLYLSLEISPQNVDVNVH~VHF-----LHE-t~.. SILEV-QQHIESKL 58 
! i1" P L LEI P VDVNVH V F +H+ I + +L V QQ +E+ L 

,---S-b-jc_t_2_8_0.-3:'--FAf_ PAFVLYLEIDPHQVDVNVH I VRFHQSRLVHDF~ GVLSVLQQQLETPL 338 

QUery 

Identical match (*) Jlu, 

Positil'e ~_,... 0 .;~\ 
score 

4L.... O.;W:.i 

Negative score(-) 
Gap ( ) tl) 

_____________________ .,..~,J ~,..,.~.._,.w, G 

o b e i k a n d l . c o m



= ~.;,L..I? ========================== 
..?;'~\.:;~I..::.;~) ~1_,1 :tk;__..,;.. r-'~ 

- ,q d . ··1 'I I :U..\5 ;b . I. G :c.;l II 4.....,-L:J,i '-' L;;': . .....J1;:; 
~ <c.J' C: r -~ u- . J.r . J . ~ . 

. d. I c:_,k:J I '-' N· j-' .lo ..w I .h.il ;L I ,J.,. J!- ~ J . ~ ..?:' c: L;; j 

. .hlljll ,J.,. p t!.YJ r-) ~ ~L..; _;:)I ;;,;~11::':"1~1 j-' .~o..Wt !.\LoJ 

kj -f J .i..pjl_,.. ~ ..::.;~_/~I ,.U, ~I ..::.;\5 _rll , ) y (:':"I ~I ,..\... ~ 

www.neb.com ~ _,.. l>L<o, ~ _,liJ NEB cutter i::"L; .r. r ;,~1 1::':"1~1 
·...?.' _,J F _,)I..::.;~ j ;~\New England Biolabs ;sA J"'L;LIJ 

ift_,l_,.iS:l~·Jt~·r· · ·· · 
~-NEWCNGlAN[} ~. PRODUCTS TE<~HF~ICAL CUSTOMER MY NEB ....,.Biol.Llbs:.. REfERENCE SERVICE ACCOUNT 

IT-·· . ,;:-F. --,-,,, -. , 

Double Crgest ~·US,l.o.\ ~~ ~L,j._H 

:,~~·;;u::•,n~ ¥\j.jl\ ..:.Ola.:aUlJ\ 

Sp.;,"~l .~;;~,= 

'·<eo·. ,:0-odu't~ 

F.eseo·:~ ~t r,;:e 
r,EE rn the fle·.·,o; 

:.,11"1~ :cn"~'n~ ~ ~~al·;>'5 

VIA ~rre>I•''O~tiC>" 0. :>:p, 

F8r the mo~tr of Je:a~'b"' 
re:e•·-e h><> ohrpprn~ ~n ~II 

pwcoh,.,eo 'ontarnmJ 

oc---npetent cell' ~l"h ~.ere 

the-~''" -~5 rnolucl-ed rr tr,, 

r·:,,_, ,,,, 
r.ee confrcc-.os •ts obd•t, to 

cont•·~e to 'u~~~-.. e--.~" r' 
c·•IA >'8l,cre-~:oe I 'm C•"•'""' 

Tech'Ocol Supp<t 

..::..pps rOh:no .O.n:Jcc,o 

!50 Cert"·~o 

- :: =·~: 

. New England Biolabs ;;,.,..\J..i ._r.-}_,:.S;;_,ll<s' r c=i) ·. :)1 ~I~~~ : i1" ~ 

i::"~~~ ~NEB cutter Ji<::':"~ .r. j .c:....IJ> "'7' _,s-)I ~l:::ll t!' J ..u 

d_,.o-.:JIJ >1_,5'~1 '-'l<o ,L:., "'7' _,i-)I ~I j i•I.Jll .Jl11 _;l.L:..o ~-.; ,r:)l l>l<o 

JbL:..o l>L<o J ,r:)L: ~\(:':"L;)t i,.;; 1c5 E. coli Jl L,~ j :UJ,....ll <;t.J_,JI 

Typell c)l:ll uJI -Y' ~I ui..:jL :C.,.,L;liu"J.J..UI t'l:::JI j (~I) ~I 

:Z,IJJI j .i> ,_,.;;.. j-\'l.,) j ~ _;:)IJ L;;Lf i) pi Typelll t,i_,;\ ~J 

j-' ty 01 ;l,::.>l ~ jSJJ ;s _rll j-' i) pi ..:.;i..:j~l i::"\,;~1 i..G..:.....; 

cS..r"-1 ..::.;1)::=,.:.\ !.\LoJ (it J~ )j ]~1.; 1,.5l;;Lf i)pl cS..r"-~1 ..:.>~j~l 

--'.\11 ~~~1..8-1 Jl ;~~lj ..i.>-~1 ...,.tJ C:L::JI ~ t: ~__;r 

[ ~:J :;_,_,:.,.J,.IJ:\;~I<,;t..yWI ----------------------

o b e i k a n d l . c o m



=========================== ~.::..\....1_? = 

"-'-"IJ> ~ c5..UI (:'L::.::.\J J_,1 ~1011.5 ~l:~ ..1.>-IJ Y' ¥ ~ c5..UI 

, y:-J C: ~I.;_;JI J j~,\11 ~ JL:ll ~I c!' y,.J .i~li ...All r • • Y' 

. :c.i.l.::>J.I d).,::.> \II 0-' ,~ 

~JJ!..iJ\ Localsequencefik: 

6--~~ GenBaok mmWer: 

...... ~ 
810wse .. Jc •• 

~I.J~ 
Standard sequences: 

[Browse GenBanlcl .;J~~ !i Plasmid vectors 

~~ ~ ~paste in your DNA sequence (plain or F.4.ST.4.fonnatj li Vrral• phage ~ 

~IJj ~ ~ ,) ~~u;J\ Jl.;it.J! 

FASTA or RAW .. + Submrl 

(J;il.:..l}·:!'i. 

' More. ophons 

Set colors 

~ ORF kngth to display: 100 aa 

i~l_,lllfo"J!Ji\ Nameofsequence: - (optional} 

( ..... ~1 .......... ~1...,.) [artier projects: 

.Vots: Your earfittr proj«ts will In dfllfltild 2 days a/tfl1'th').· Wflr.f last accessed. 

rou ne.d to havfl cookies rnab/(1(] in ~·our browsttr .J.or tbis/Mtw:6 lQ work. . ____.,. Delete proJects 
Disable NEBcutter- cookies • ~~ 1\b. ~ Jl J!.i:a. ~~ ___,. 

iJ.:~ ~ r. L:J ~(More options) c.Sy'-1 ..::...1}::>- Jj j.>- b..,a.JL:J 

~ J-"Lf Ji ~I..::...~) 0-' c.Sy>-1 ~ r. Jl,:>i J:-- ._.!AI ..::...IJl,::.>\11 0-' 

.1_~ \1 cr" J J..U.I (:' l:::.ll 0-' ;;.;..,...... :cili.:.. J.: ..\.i J I ~I ;;_,.w .~.;;i ~I j1 L:ll 

.(l!pl ~I ;;_,.w 

NEBcutter Jl ~\.;_r. j :yW>l ..::...1).,>-

_;1 L:... J:--) :c.i.l.::>J.I ( J::-o ~ r. ;;_; L.,.;,\) ;;J:.,ll j1 L:... d _r._,i J-" Lf • 
.(CpG, Dam, Dcm, EcoBI and EcoKI) 

type I & Ill ) ~~ ..::...~_;\ :.r -.:..II!JIJ JJ\11 tj-ll ..::...~_;\ ii..G..;....,\ • 

.(restriction enzymes 

. r_i _,;\II ..l>-\1 :c.i.l.::>J.I ;;_;1 J }I >1_,5\11 J J~ J l,::>-1 o 

. J>-..U.I (:'l:::JI 0-' >--'>. j>:- J ~I ;_.,;K.i • 

·rL:l ~ J')\>. ~~ J;; .• J ;_.,;K.1J c"L::JI :_r-;i ;_.,;K-1 • 

----------------------- :Y~IJ ~I <,;L..,WI G 
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&.··· ... 
&Labs .. - More options 

~- Type I & ill enzymes 
In addmon to TypeD and commemally -- H endonucleases 
avru.lable Type m enzymes. also look for _ orrun,g 

- - Ignore CpG methylation 

_ Ignore Dam methylation 

Ignore Dcm methylabon 

N1ckmg enzymes 

Ignore EcoBI methylation 
Ignore EcoKI methylation 

rJenebc 'c-de t<> use when sean; lung for ORFs 

II 8octeflal Jnd Pion: PloSiid 

Sequence is a fragment 

Process tim; reg~on only bp 

ov 

1.5 .i;.::; .Jj cY .b....:JIJ ~I jlSJ.I j ;.,y. )1 ..:;_,\...:l:::ll jL.,:.,\ r-" ~ 
.(ll~l)j 

Local sequence file: Browse 

Genllank llUIIlber: [Browse GenBankl 

2! paste in your D~A sequence: (plain or F.~ST.4fonnatl 

;..::::;..:;:;..::::::;.;.:;;.;.;..::'i:r;..;..;..;..~:::;.:;:::::;:.:;::.:..::r;.;,.:;,;,:;::;.,;..;,;,.;..,:;v.::;..: 

:;..:::;f:;.::;..::;..::;.::.:.::;..:::;.::.::..:::;..::;.::.::..::;..::.:.::;.:r;.::;.::::;..:;:;..::;.::;.::;.: 

The sequence is: 
o Linear 

Circular 
Enzymes to use: 

~ ORF length to displa)C I 00 a. a 

~arne of sequence· 

o :-ffiB"")1lles 
An commerciaDy available specilicities 
An specificities 
An+ defined otigonucleotide sequences 
Only defined oligOIIUCieotide sequences 
[define oligosl 

foptionalJ 

Standard sequences: 

11 Plasm1d vectors 

#Viral+ phage "' 

'.bi.....::ll'J .:..~W:.:· jU..J• 

~';)~ 

- Subm1t 

More ophofls 

Set colors 

0 .,..,_,:,J,.IJ~I<:;L..,WI -----------------------
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ti\;;.JI .rAJI jSL.l _#:; ~ (W pl j 121::':'~_JI :_r ~I r_;i 

·c.)"JJ..lll e::L::.:.II J_,1 _p ti\;;.JI ~I..::..>~) ri..t>..:.....~ 

Linear Sequence: unnamed sequence 

~ - NE3 ;mgl! cutter mtncl!on enzymes 
-M.m~on-·,verlappm,g,mm IOlaa:JPJ; 

GC'"'':2'%, AT=4t% 

Nev. DNA 
Custom drgest 
'li<:w sequence 
ORF sumrwy 

, __ . 

All commerciJ 

"' 

~~j~ • 

• -2 cu:ter5 
3 :U:tl:'5 

,, 

(1,..,,,...,,~ 

ble<1t ""~ cut 

: )' e>t<'I'C:Cf1 

• I "It< 1 s•rar~ 

-Zoom1n 
!-.he 

•: cle~'I"Mf"t~~JC:rk,..:h 
cle••,>ie•lf,.,;tO'db;Jo,_,....,.,,_ 

'""'-"""'' "'""t"O'J' '•t• 

··,-· 

i • 
0 r~tte•s 
1 c~tters 
All s:tes 
Save ~!I s~e: 

JL>,\11 ~ ~ _pl j J)> -<....\5 cP ~I .J:..&.j 

. iA p jlc5 ..... l .. l.>..: .. J 0J .......,1_,.,:. J C:':'~_JI Jy ..:..>L. )"-' 

\,rt,i, 
Cll!l!lll 

\EBcutter .. 
• ir:p~ -~q>IOCilll OOObp &OO>io<al~<qumo:etk G<n!l>li orb·, CIJ!Ilgil>:lpa;mg 

• Eo:.ws -W stlfdlll ;,11lJ \1B e!ll"illi<:l ,;,00 4 oeo:.ctil""'"'' (fOOIII 01.:~ a! (OOJO!I(,.. or ..0. kno•~ 'P'ci:D<'~ 
• ::p_; iilf'Ll··- n.f.D~>lilO iiiMlO ~~;:dl ~!~ttonop'O<!o~""" 01·~ 

• \r.l<tlll:-lOOIII<:o"'O,m.mitanmioraddi!Joo!ld~;bo;kie<•.tmo"optr::>o' 
• ?~-QDim.o\;~lOillll!JI";O.Ii»Jn:m" ~\Oowl:l:ldlleor<gioo 
• f'rli -!equen.;";:Unt!edro\1&llll~ml!l.llllt3!iltdb:Jt<fcr:dl.,.rott..nck11rdld '\o-cr.:~\Bcbtiliih,mior-:CII!rnt 

Thql!"O\l"illl~\qt;lllql!l"qurn<' ,,t.;klll~pa!tlli~ pJ..IliiJPfrornalocilifiJ.cm~"ro&OOJ\CBi"''G.Wi!!!l.filn,.IIO:te>i>X~ :r:.ll.111aio3lloo.."P"l':~bne;aod 

tbom .. ;th!llql!:'l'l th!loofORFs illdd\EB ~r.r,111t! ihal~!~m::' It also sh<l"1illl i'lll''lll'l ;~lichcmid~ustd~li·I~!I!OC'!WI~hcpmr~ldngfr<W<U !liodl F<on 
tlk>DIIal-:!splir:!Me 11r1 ~~~ golinb:! ..:~C11ltom.i:!tSII00\\1h"'f'lll'' fi;w tbo>:l allil1~ .,., ci lhl.i:!<~~ O..kat~rtliia!~ lllpkmrn!ldon"-""'P"!"~dl!lmc;'lll!:ibl 
"''''""'""'""·11111lltlledplo.:h:"bo"'1hllllm~!~llllldd!MIII<k!Hibeba!tloftbalrl'>:~>thr.lb. •. Onlhl.i:!~ III<J''IIl!:ih<m.."'<lll"'l'lhlo..d.·.,~ 
cksplo.;·lkfr~~!lldikiM"IllllM,-o<~ndrrlrndof!heir~ 

,.. .\mbip01111d .. tid" "'' olo"'C ~ 1111 ql!l "qurn<' '!p 10 ' ~ acr :0 :11 ;~.,00;~ H1111 ill O>l!' tb<~: • "~ lll'S\a? ~ dllpLFid acd a!~'" b.l11 illlil:«!d r. :hi \''l""'"'' 
Recogmtlo!l'!lll•il:hd!-peoc!OIIilllf!l'"-'"'l""L'~~~<rlapalk~ilt:b3ll•r<!ll.!!••db·.~tlk>m..':'111t~~~; 

1\b.nllllproiJiii::II<I"C~!fctORh b' dl£lliiltl<'s!ilb~urial!"1<"111 ,oo,.,~trl :JON <l!.mgrdootbl opetmgl'"!l• to!dinlt:startlll<li!Op c~ iit•·oORF, ;~md":o;·cllp tlll"olbt 

\lllakrorn-:icwd~odl·lblkG:mt IIOIHl'~""' Sna~oaJ-.ATG~tr<llrldJlill-;OCoxi. Kllllo:ORF;rM' ~w·d..i.dlo~OOgenbac~·<~il\lal"·l<< ,.. :O:bil 
t>ll .OQ;illlealll! d">lOI<Ib. "SUd" !<nm: <00:- l".it:hi.al kl; ahmW.< start c<>i:a or~ltlhl"edi:ORf"biDnto ~"f. 1111 COOICW>.:lldiwl; 

\IBU1111 ...:ctpcr~~t; ~~-..-.~thai." bnn abo«< lbe ~~~·yl<rilllmsitni!\ of ac·. cithl ro:--wl d!splo.· • .O ''b<m lhl·. IJ\~ ;~·, 1 Dam 1«1 ex 1 [km Ill< as"" as Cr(i OtoK il".i !;~B "" 
\\M.llbroietd~e5t~l!<p~lh<<e-;tilt!n.:~a:~oftt;,dle.~ofm!1li·.klo<Lh;hl~~ihll>J&dslha!ll:t 

-------------------- :C,..~IJ YI<,;L._,l.J.I G 

o b e i k a n d l . c o m



= ~.:,L...I~ ======================= 
~ _,J r.:Jl .::, ~ L:.:.li ~ )>L:.:.ll 

Sequence Alingment between biological sequences 

~) _r.,ll .;_,L..\)..01 J ~~ '-..U. ,\;\ cJ' <.S)_,.:ll J1 __,11.:;,]1 ;i;l J1 

.;.,~\.:;,]\ 0;: :;:_,Ji ;;,;JLA.. J Bioinformatics r» J ib"ll ,.Lo i.G.::..-:; -'.ll..iJJ 

: J:.o~)_r.,ll 

.DNAJI .;.,~L:; :i,;J\A..- \ 

.RNA .;.,L..;L:; ;;,;JLA.. -r 

. :c,:.;; J .r. .;_, ~ L:; ;;,; ) LA.. - 'I" 

. W::>.l I .;., l...; i.:;,l I 0;: .;., I_; )\::.,;. "11 J 1 ..:.> lr, l..!.::J I > lf.) J> _;..: ;;,; ).<.ll , .Lo r' J 

~ .? ~) _r.,ll ..:.,~ "11 :.r pi ;~L.. __,11.:;,]1 ~L:; -Y-...1 :_,.<- ~J 

:Jl:.ll 

. ..:.>L.;J J\ .;_,\.:.._,.. ~ -1!]- ''I I ~"li..Jl:.:SI -- .r. -. ~ .J'--'- u--
·u-"JJ..ll.l ~J)I Jl ~ 0;JIJ ~ )~ _r.::ll -

.ul.:;J)IJ .;.,l:.}-1 J .ul.!.:.ll Sub sequence~~ .;.,~L::ll ..~;_~ -

.<r.L.!.:.ll ~I J.bl:..ll ..~;_~ -

. .cl>i..cll .;.,~L::ll ..~;_~ -

OOM~DDDD 

,---------, filr.a..;.i 

I 
'"L :Gmlr 
-f:n:WA: 

L.._ _____ __J :n:<.~:r. 

~ 
\ 
' 

(\ 

;,; Sequence alignment 

..1-'-ij ~) ..:__..: .r.# 

uL:WI 

0 y_H,.IJ~Il.,;L._,hil ----------------------

o b e i k a n d l . c o m



========================== <,...1;..::-L...I_? = 

Sequence similarity 

>~ i ~ us ) ~t:::; j:: <:L:.:.ll >~1 i> y...ll .:_,;..j~ ~I :.r 
yt!i, l5 J J ~I ,.i_. , ~)I cJ ')/I .,.._.., IJ-1 C:" I_,.; , y J J' J.; '1 0l5 ~lLU __; JJJ-1 

: JL:ll j-(.:JI J 

.. .:: .. Jl.,,_,\ ))))\ . <LJL..:;:ili ;;_, i.l.J . ~. .. . 

. L .' L;.i.,:.\ I DNA . . l:::; • ;;_; WI . c . .....;.s :Jl:l.l I .. w 
~ y '-"' ct.:": ~ .) U'""' .. J""""" '-' 

J3L....; __;r ~l::::ll j:: ~t..:.:.. ~ J_,1\ y-~ S2 f-'l!1 3 S1 l.."..l>-1 

l:'l::::lll.i.r, ..:,I rAJ I~ c!> JJ <,Jl!ll .h.f-1 ._j ~J u~l::::ll ~ .:l r 0\ 

. U;hf.l j:: ~ L:.:J I :.r J.li .;:-5\ ~ ~ 

S1 

S2 

LCSS 

ACGTCATCA S1 

S1 [AiciGITiciA[T[C:_l~~ 

s2 [T 1 A 1 G 1 T 1 Gl:'r r clAJ 

D -
A c G T e:r,;. T c A 

~- -_:::-· G T G\ T c A 
---;;;: 
~ 

G T T c A 

--------------------'-:--_,:.,d:-1) Yl <,;t.._,.L..ll G 

o b e i k a n d l . c o m



= <,...1> .::-1....1_;5 =========================== 
~· 1::;• •J•i;.,i\.............;·\.<:. . ....;_s 
~ ~ ~~-" ...,..- • -.1 <..1"""'"' -

:~ ~ c5jly ~~ ..,_,L.J_ ~I J "'_,.,..:JJ c}4JI ~l:JI 

y JoL:JI J1 __k..c,:.ll ~ ~l:JI Jyih.U olk.\1 ~ J..JI - \ 

.Substitution J.»l~l 

.lndel ~ ..J)-1 J1 'JL.b)ll ~ .<fL:JI ;_;hll ,lk.\1 ~ J..JI -~ 

.Similarirty <.;L:.:lJ ,lk.\1 ~ J..JI -1" 

j>:; . ..::.; G.: L::::J I ol.. ~ '"L.:.; ) c,? jl y j-.a>\ '-:"' Ll- ;;j > \.... Jl C \.::;..;) 

\ .. ..;4J .............; 01 JJL>.; .!llll c>ji.PJ J~l ~ _,:5\ ~I ~l::::JI ~ 

j-.a>\ 0l5 .!lJ lJ , ~ Ui F" L:..J I j5J , lk.\1 i Li }I I ._;,_,1 :y- ~lr, L.:.; r-" _;s\ 

J l:.<; J ..::.; lr,L.!.::l I ,..L. ~ 0\ ~ <J 'J I '-:--" lL I C:" t; f. ~ Y" • ~ \1 I 
.(<...} L..~\) 4-WJ\ 

s 1 C6Ici<3fT T c::l/>JT l<=:lA_I 
S2 ell A I G I T I GITTcTP:J c,...,G J" ,u, )>L- pi yL-

Compute best alignm8:,t recursively~-r---------' 
- For a given split (i,j), the best alignrn ntis: 

Best alignment of 51 [1 .. i] and S2[1 .. j] 

~ 1 + Be~~;·:~~;tt of S 
1
1 [ 

S2 [i']A I G IT I Gl 
1 

• 
S 1 kc[G[T[ [C::[A]T C]l\, S 1 

S21TiAIGITIGI !TiCIAI .. 

51 ~ CIGIT 
52 r[A[G[ [TlQ] ,.. 

51 

52 

L.n) and S2[ j .. m] 

' l=rrc:T.o,Ti_LC::I~J 
['TJC:T~ .. 

J 

C!GIT 
[TlQ] 

lciAir!ciAI 
lr ;c[A[ 

Identical sub~problems! We can reuse our work! 

.~1 ~ \.. <.;L.!.:lJ '-:"'L,;.. J..iU\1 J_,....,_,JI ~}> ~_,;;~_,...., :V~ ~ 

~ <,.~IJ ~I~L._,kll -----------------------

o b e i k a n d l . c o m



========================= <....L> .;.,L..I~ = 

:._sjlpl (J' ~ f .!ll:.AJ 

· L::; · .uL:.::.II ·1-L:.. __ ;I (Local alignment) ( • ·11 ~ ·1 ·IJ) -\ <Y.:'-! ~ • _,... ~ <5 .r. "'J )-' 

.U· . "·'" .r:-~ 

J;- ~L::; er.:: L. '-!L:.::.II y-~ (Global alignment) (jSJI <S)pl) - r 

.~L::.:JJ jSJI J_,hll 

<S)pi)J (Local alignment) <.; _):-1 <S)pl) er.:: e'l_,.:jl "t:L:.; .!ll:.A 

:(Global alignment) (jSJI 

. ~u~ ~ c?l.!lL:... -.rJ -' 
.~ ~ ~J :c...G.::-11;;.; yi...a.\1 ~ .~ ~ ...,~L 1..w,. - r 

y- .UL.:.:Sl ~ (Global alignment) JSJI 1.5)_,::-ll .Jl J~\11 J~J 

(local alignment) .; _):-1 1.5)_,::-ll L.l Needleman-Wunsch tWI ~)> 

Smith-Waterman tWI ~)> y- .UL.:.:Sl ~ 

' ' (Local alignment) J.rl:-1-.sji_,.:JI: ~JI 

._,;,J)\J"'l:...J\ y-~ il.i) c.!' J J;)> y- .; _):-1 <Sjlpl ..,.,L> ~J 

:j; I? <..i.\.:..:.JI 

:J; I? r-"wl ~ ~ ')\;....! 

o b e i k a n d l . c o m



= ~..::..L...I,;! ======================= 
(lndel=- 2) ~- = ....;.i:J-IJI '-iW.~I ;_,.a, . \ 

(Match +1) \ + =":L.:.:.il; yAk . ~ 

(Mismatch -1) \- = ....;')1::>.~1 ;_,.a, .i 

:._h lS Jl:.ll Jl!l.l '"":"'\......;.. ~ ..!Jj; ~ J 

c:rt~tll 
3 = (+1x13) + (-1x2) + (-2x4) = ~~ 

: _.>1 J\!.. 

TGCGCC----
-23 = (+1x5) + (-1x6) + (-2x11) = ~~ 

;c,..l:.ll Cr' ;;_;_,;, ..::......) -Y. U I J _,.J..l I ~I .;... ~ J> ilk; J l,;.> I : "-l; yJ... 

:r _;s1
1
• __ ,; .;...~), cl::.! bi_,A1) .;...l>')\::>.~1 ~ .;Jt.:.... ,J ~ ~ )_,]1 

.l.o~ 

'-'""I _,;L I J .J '"L.:... _.>T ..j::-' i ~ ..j::-' I ~ J I ;~ u ~ ~ I:, 1 )\:.._; 

..;::--1 ~ ~ :r ~ 1'--" ~), ..i.,;.~ ,)\ ~~ <tll .~1 ,~1) 

. '-'"" \3..1 J ~ _.>1 ~ ..;::--1 ~ 

"""' _..,~ ~ Purine A G 
""""'t; _..,~ ~ Pyrimidine C T ......,. 

Transition 

~ Transversion .. i/1 (low score) 

~ 
~ 

.W::;.ll Jl..l.:'-~1..:.-l_ril. t_,;1 r::"' _i i;Jo-" :V !~ 

0 y_,.:,J,.IJ~I <,;t.._,.LJ.I --------------------

o b e i k a n d l . c o m



======================= ~"-'1...1;5 = 

.~1_,.9) C, T .J:: ) Purine (~Jr.; ~1_,.9) A, G .J:: J>l,; ~..l>- 1:,1 

J)j T, G .J:: J,L:; ~J..l>- .:r ~~ ~ ,!..lbJ ~~~I J~ (~~J.:: 

J ~J ~I o-'!..cl-1 <Jyi..all ~~~I J~J _;.;1 1, __ ;; .b:-4 l.l.. 

<_;~I ..:;_,~ y.-11 J"'l_,.> ~l,::: >I>].! c>.iJIJ ; _;hU <.?.)~I }'JI t... Jl,.::>-1 

. <..:ro~J.:: t: .j;Jr.; )\:..) :U.l..':..JI 

<.;1 J1 ~ j (..:;.,~ J, \ ·) ~ ;,L.:.::JI 1, __ ;; Jl Jl::.ll JJ..cl-1 ~ ':k..J 

cr JI..L:.. 'JI op L.l . _,.;,..., c>Jl...; <_;~I ~~I .__,....;; j>l> JI..L:.. 'JI 

. (o-)-!~<.;~l~~~u~>-

A c G T 

A 10 -5 0 -5 
, ___ 

c -5 10 -5 0 

G 0 -5 10 -5 

T -5 0 -5 10 

~ 
AAT 

CATAC 
l\~~ 

-5 + 10 + -5 + -5 + 1 0 = 5 

·---------------------:Y.H:-IJ ~I <,;L.}-<!1 G 

o b e i k a n d l . c o m



= ~.;:..\...1.,$ ====================== 
:(:i.;\..,.0~1 Jl..J.l..l-1..::-l_rik) Scoring gaps ..:-~l_ril1 1, __ ;; 

J ~ __,::]I J '-> W ~ I } ..J..i..l-1 ..:-I p j!>' r) J.>- '-> _yL.a.\1 ._s yi ~ 

JJ\11 t_l_,..ill ,)\.b.) ..liJ .(-) ~ ~ J!>' :i.?).O :UL.. ~ J.>- ..:-~l::ll 

:r ~1 I' __ ;; .b:.~ (d)_;.. )4 .J _;.. .r.. ._s.lJIJ >..l><- f:!.Y .= (Gap opining) 

_;.. )~ .J _;.. .x. ._s.lJIJ c! }I ~ .= (Gap extensions) "-}.; __,::]1 ..:-~I _,..ill 

01 0:>- J (-4 \·--'; .b;.\;- (Gap opining) JJ\11 t_l_,..ill 01 ~ ~ .(e) 

J\14 ~ -'.l.I;J .(-1 )
1
, __ ;; .b:.\;- ((Gap extensions)"-}.; __,::]1 ..::-~1_;!1 

GAAT-C d=-4 
CA-TAC 
// \'~, 

./ ' \. '-.. ·--~-. -------- .. 
-5 + 1 0 + -4 + 1 0 + -4 + 1 0 = 1 7 

G--AATC d=-4 
CATA--C e=-1 

_ __.......-: / i "' ··-~...:.::.::.:···-----.. 

:Jl:ll 

•.... ...-· / ... '\.. '-....~ ---·------ ----------.... 
-5 + -4 + -1 + 1 0 + -4 + -~ 1 + 1 0 = 5 

:~1..::-':ip. ~I,~ I' _ _;; 

_;W <;4-JI ~ 0~J ~~_JI (/ ~ 01 ~ ~ J>- :y }51.:\L:_, 

:_,-o }51.:\L:_, 0 ~ 01 ~ ~. ~L> '...J J.>-\II._/' J J _,.LLI olo j.A-'1 (/ 

. .:>-T J>-
-GAATC 

C-ATAC 

GA-ATC 

CATA-C 

GAAT-C 

C-ATAC 

GAAT-C 

CA-TAC 

GAATC 

CATAC 

GAATC

CA-TAC 

0 ;,._,:,J,.IJ~I;_,;L._,wl -------------------

o b e i k a n d l . c o m



======================= ~ .. :.>L ... I.;> 

GA-ATC 
CATA-C 

GAAT-C 
CA-TAC 

GAAT-C 
C-ATAC 

GAAT-C 
-CATAC 

[
211) = (211 r~ ~ -
11 (11!)· J; 

• _.t\. •. -l\ 

·Jl ·-~~~- '~ ~~-~~- ~:~. &MJ~J _:~a~e . ==~=~:5:: :r:~:::2:y:er:. :lF~~e· 

:.-::-.:r-~- - ;i~ 

:;;a~ .. ?:.~ .:-~c::> r·~,, :1<f": ~-

- ... r-·.·:-•:;; ,. ,. --~' r:··:~l·.·-· : : ... ' . ... ... r ~ = :. ,, .. , 

1\Z.. tc • · .1:>! .. .1:>! · '·'i l ·'-'· 11 uti. I ·"I •. ·"L.. \..ol\i. <.r ""'""' • ~ .J .J <..)" j"" .....,...,- .j"" u.r- • .J 

.J:.! "-:L.:..:.ll o>l;j j .. :.API _;.II :UL.,.;\ ..:..> }\ W.,5 Jl:.il JL:ll \..r' .sj 0\ l:S:...;J 

..:.;LPI.;JI ,..u, J• cb.; 1;llJ _;;-:5 ~ ..:.;~l:::.il 

---------------------- l.,.o.,:,J:-IJ ~l:i,i\.._,l.J.I G 

o b e i k a n d l . c o m



= ~.;;.,L..I.,S ====================== 

11111111 11111111 j,j 1:11111 
AC-~G~. :It.AGI£Rio.FGSTOUTFAWATERM 

ACBEERGYALEDILAGERAFGSTOUTFAWATERM 

ABEERNALEDLAGERDFWGALSTOUTWRARWATERA ABBI!I:J!tN -AL - LAGIUlDP"WC.;A l.STOIJTWRARWA 'I'F.RA 

illlllll 1111111 . 1 1'1'11 

1111111 111111111 11111111111 
0 , :!~1\AFG-STOUTFAWATE:RM 

1111 
AM• - _-LAAifaJt.DFWGALsTouTwRARwATERA 

1111111 1111111111 1111!11111 

1.1 •. 11·1···.1·1! .lll·l·ill i!lii
1

lll·l· ACQU.GYAL ;I:l.AGIBIU\.FG STOUTFAWATERM 

lililf-ilmlll' CLAGBRVn=ALSTOU~~WAT<RA 
111111111 '1111111 

AC •• G ILAGERAFGSTOUTFAWATERM 
;:_:)i:l 

~~-, _ ...... GERDFWGALSTOUTWRARWATERA 

1111111'1 11111111 

JJIIIIII ,11111111, 111111111 il 111'11111111 

AC!JL~III ,!!;;!!~>o---~!.~nwAu~ 
,-------,imt··~~~~~~~~ -miiif'FWGALitrriii"WATE~ 

Ac~(i.cY.M\ . iriJ.GBRr.F-G- -STOU'rFA--WATE~ 
1.11 1111 11111111111 Jllllill 

A-~~~N- :" < ~LAGEI\DFWGALSTOUTWRARWATERA 
]111111111 .11111111 IIIII! ill II lllllllll

1
1 llllllllll 

I -~ r-d" _l.aii jl J,., }I I 

J~\11 j i>-\II ~ ~L:; ~ J _)..I c)jlpl '-:"'L>- ~ .;\.; l.il._, 

J5 c> jl _,; J;)o :/' ~ .!.ll:, _, . ~ I_,.;.! I c::-" I_,.,._, ..:- li-1 _,.ill <,.K)I '-l....o.>J.I ..,., L>

~1 j ~ 1.5 _;1.!11 .hf-1 j tY _,[ c>..,.>f •~~.; t' J_,\11 C'L::::JI j ,~~.; 

:Jl:.ll 

0 ..,.._,.:,.>,-IJYI._,.Lo_,l..ll -------------------

o b e i k a n d l . c o m



======================== ~.::.,l-1? = 

AGGCTATCACCTGACCTCCAGGCCGATGCCC 
TAGCTATCACGACCGCGGTCGATTTGCCCGAC 

-AGGC'l'A'l'CACC'l'GACCTCCAGGCCGA--'l'GCCC---
7AG-CTATCAC--GACCGC--GGTCGATTTGCCCGAC 

t t t 
rJ.b-; ~) "1 J II r.Ju .. ~ .... l e .ib) ~ ;..u.u II rt~, ~ ~) ~L::...:.. i..J...C.IJ 

__,w'i, ,:::u ~ AGGCCTC 

J'-'-""-~' ;rib r- AGGACTC 

ow\';_..,;, 1-+ AGGGCCTC 

--'~';rib 1-+ AGG.CTC 

. DN ...JI :_,- ~\;; ~ 4iJ.!.> ~I ~I .:.,l_,.ilill c_~_,;l ~ J'!. ~ VA~ 

: :>L w ;:;i 1;\; 

-d =(Gap) t_;JI- -S =(Mismatch) ...,L.:..:JI i~- + M =(Match) ...,.c.:.:J, 

;f ~lyi.JI ,~)- (M X '-,-:L.:.::l.l ~I _,All,~) =(F) ~I 0l; ~.iJ 

.( d X GAP..:;.,li-l_;llo~)-(SX'-,-:'c.:.:ll 

~_,; ~ J-ll..:;.,)ii.::>-~1 :_r .d ,~ .!..\1.;_, j\; (V~ ~) ~J'!,\?J 

~ JJ .:;_,)II.:>-~I ..,~i ..,.,L>. r-" ~; j>-.l.::J .~L:; :..r,: ._sjl_,; p ~ 
- ,, -q i ' . 

. ~~...:..~ ,_;"') ui..S' 

---------------------- :;_,.r.J:-IJ'-!~1'-;Lo.,.WI G 

o b e i k a n d l . c o m



= ~.:.-\...1~ ====================== 

--

' 
-

I 
,:: ... ,'~'L...:,.... \'I,:;-" IJ.;.,. ~ .:..ll- !JW. 

-r 
' ' 0( 2M+N) 

' ' ' 

--

' 
,_ 

0~'! .... .;\.; ~l;:; ~ cS)y J...-. ~ ~ J~,;:.>\ ~ _rs\ >y} 1?J 
. (/\ • ~\)~I ~L::.:JI J-4i1 ,_./'.,\..WI J ~L;~.JI Lo ~ .li _;]I ~I 

GAl\T-C GA-P.TC 

C-P..T?.C CAT.ZI.-C 

(~7\"T-C' C:-• .,.. "'T-C' :rr..;..~ .../ ,.~..~"'" _, 

~~ .li :uJ.::.,;J I .::., L:;lSJ I J , )' l:::l I .::., L,_,l I J ..;,):-I j _,k:J I 0 'i I _,1;; J 

c5\ '-:"' L>- L,J ~ ,.-:: '! .!1] .U :u.,J;} ~ J; lA::.> \1 I t:' .::., L,_,l I ,.\... J I _,b\ J ~0 ~ 
~ l5 .!.l];J _;):-1 cS)p\ ~\_r. ~ ~ ._j\)>\11 ~ i~lp .::.,~\) 

~\.:JI 0J.l; ._jl)>\11 ~.:,~\_;)I~ >J..C:. ~~ ~J ~J. Jl:.ll ~\ J 
. .uL:.:ll Jj cS)p\ ...,.,LJ, J4JI ~l:.ll ~ 

I 

0 .,.._,.:.,;,.IJ~I<,il.o,.WI ---------------------

o b e i k a n d l . c o m



======================== ~..:..L..I_;! = 

----------CTATCACCTGACCTCCAGGCCGATGCCCCTTCCGGC 
GCGAGTTCATCTATCAC--GACCGC--GGTCG--------------

~ ..J ')\.:;;.\'I J ": L:.::Ji ) .W <;..u >..U:: 0 i ~ ._; ):-1 cS j1 _,.:...]I C~i .J:..,.. )\; J 

~~ ~ y,. l-5 '-t;L.:.::.. JI_,J.\'1 Ci§u 0\ c_bO':!J JI_,J.\'1 J ~ o~L::; 
:JL:ll 

~ ~)I ": L:.::l I J1 L. ..J L:.::5\ J J ):-1 cS jl _,:)I i I..G..:..i :_/v.; .!.Li.U J 

..l.i_, .~_, ":L.:.::.._, <lw J).L. js- c>yi _;.11_, JI_,J.\'1 ~ <;..;_,.r. o~L::; 

_sjl_,:)l ~ c_,>:JJ ~JJ.lll ~l::JI J ~ J).L. J ._;):-1 <r,L:.::ll 0~ 

.(A'I") ~I j ~ l-5 C~ L..1 4J'i J JSJI 

--------------------;;_,.._,:.,J,.I_,~I.,.L.o_,l.J.I G 

o b e i k a n d l . c o m



= ~.:-L..I_j ======================== 

----D 
D 

e.g. x aaaacctccggdg 
y 9 cccggg~accaacc 

>401 ~ ~L> ·~~~..:;.,'hi....~ .)):-1 ~Sjl_,.:.ll ~J 

..t.....i, 1 -·- J5.; .ca.:.;:. . q_.i ; ;, ·1-L:ll ,..i;, · 1.:::; • ....,L!.::.. ·LL:... .• J ~ '"' ...,- u J"C r -r J ~ .;;.: . -r 

..::_,I.:::;L(JI j ,::.,l:.):-1 :_r ~~I __,....;; :_,;: ~ y _;:ll ..::_,1 o~l J4JOi j I~ ~:, 

; ; --L:.:il .c...;J; II · L L:ll ·-'" .....i.:..SJ I ; • ·l I ..._, L:..:.il ..t.....i, I <: . ~ 1-: W:>J,I u ... . . y cY" u u '-" .r: . . . <-' .),r' 

. <L.a.ll ,::.,1:, ..::.>L.:.;; J)l 

Jl.? .,L:.:; ;;_,....,.; .:.JL:...- ,)\~ J ..:;.,L_,;..dl ..:;.,l.. ~ <.;J~ :J\ ;J~\11 JJ.i- J 

c?l ~I)IJ e:'l}l :.r ~ ~ l.f"'-_;.. ..::_,-*" .liJ .~..G ~1)7" lSI:_,;: IV-. 

. .f"'-i i ~ ..:;.,I.:::;L(JI.l.>\ i _,:.):. ._,LSJIIS_,::><ll jJLi:; 

J I _,1 \II j '-:J LA.:.. ..:;., L..; 1.:::.11 :_,;: J::.i.U I .._j )\:,.:.\II fo j5J I IS jl_p I L..) 

. ..-:b. ")I.. ~ ~ i.SJ _,h; ~ 4} ~.l.> ,:_,.s::J J 0 J;JI J 

[] 

D 

0 ..,._,:.,;.,Jyl~l..}...tl -~~~~~~~~~~~~~~~~~~~-

o b e i k a n d l . c o m



======================================================~~~I?==== 

Color ~~ for Rlian-nt. Scores 
50-410 

LZ0724~_,..._.,.....,"'!"1'_"1""_""!"!_..,...,...,._""1' __ 
0 zso 500 750 1000 1 ?50 1500 17511 (>1)(1(1 

" --
~ 
~ 

~ J BLAST L'L;;. ~ _; .),-1 _sjl_,.:il )~\ j ;_...G..:...J.I L'I<JI ~~ 

.j , y. )1 NCB I "~I ~ _;1. }I j5 }I c! r '"'l.<- _;~ ~ ~I_,:. 

._s:J)J \II J.--11 c! r _yCiustal W L'~;. L.a.;_\ L.a.;_i ~ Y- 1.5 c:.A;''J }I 

Clustalw- http //wvvvv eb1 ac_uk/clustalwl 

~k~~~- . . " .. : 0 "···ot':::'"="=· ":::~li:. =' ... , .. _,.::.~-:::~ 
nr n:z = rr ms ·= mw 

111!!:11 ' ,, ' 

'==-------~-· ~==~.. " 

(EM B L) 0..):-1 ·'="""} .,;J 

(AO §-:),_,l5 

BLAST http:I.'\V\VW ncb1 lllll gov/BLAST! 

---------------------- ;;_,..H-IJ ~_,.,)-14,;\.._,J..ll G 

o b e i k a n d l . c o m



= ~.:-i-1.;5 ======================== 
(Global Aligment) ~l..sjl_,:ll :L'~t! 

~ J~ i~li Jl __.:.,..1._# J5 ~ sji_pl '~ _y JSJI sjl_pl ~ 
el.> KJI c ·,1 -1) ... :)'-'-'l::)l ,jj, USJI jl L~l. c.:..... l>- ;;,_,, ,_lll .:.o~l::JI ; \ ...._,. ...... ...~ r . ~ r '-'..T ____ ._,. ../../ • u 

(Multiple Sequence Alignments) "'-'"':L::J..I o..Gdl ,_s_;1_p1 j-.J 1~ 

. ,J.,, .•. k:; <.; )-'--• .= .::_; Lo _,L.l I j-' I ~:::S ~ '! ..sJ J 

0'1 ~L::; ~ .uL..:.:ll :.;>-~ .jJ\1':!1 ._,l>- ..l.::-.i.. ~~ ~~ ._,Kll ._sj1_p1 

0 .._;.,1.::;'! ( E -V a I U e ) ;J ..w.J I j.-L._. '":..-LJ- 4.. ».::..J,I ;;_,; l..=-'J I .:.o L,l..,J I 

~ _L;,:, i~li) _;::.-1 ._# ._s'-1 ..?'oi_o ,ui.:>-1 ..;_,-'-";'J ~~ ~l5JI ,_sjl_pl j 

l: j,k:ll ., I.L .= .::_; w 'L::J..i lo \1 '-.: l:... ,) 4J I ~L:J I j .::_; w 'd\ 0 y:;.:; .:_,5J J 

.JI_,k':!l j .__;)\.;_,:. ':!1.= .::.ot.<-1_;.11 ~ ;c;w1 

: K]l c ·,1 -II I .• I~, ..._.,:.......1 .:__,')'(; !J'c:.>, 
u ....,...~ r ~ ~ ~ ..~ . . _, 

~'c::; ~ '~~l.:_;l_;)\:_,:. 'll y- ~I:'!) 

~~3 .'cbll J.o/ y- ~0 I.A. .:__,~ ..l.i .:_;~L::; l: "*--' l..i.. .:__,~ ..l.ij 

.~L::; ~ ;u_,;..01 .:_ol_;)l.:_,:. 'JI _:,SLoi.J _r:U :U..:_,b ~1 ._,Kll c>ji_,.:JI 

(Genetic Polymorphism) .)IJ}I_r>'l>il o~ ~l>- .J,...:JI :'0C: 

.a..aJI ~) .iJIJJ .. : . .'~'.:; ~r;: (SNPs) 0-.L>.IJ o~'-i j Q1~')\.:;.\'l _J!A 

. L; · · I ~ I .to · . :1-;. · L::; <_; 'c;_. : L:J [; 
-?.~ j~~ ) 

r~ ~ ......,L> i~ l: ~L::J..I ._,Kll ._sj1_p1 ~ -.,....: ;JL.,ll o..l. j 

. .JI_,b':/1-= ,_sjl_pl 

~_,la:jlj<..U.I.:_;I_ ... !h all~ 

01 ),='II J i.>\~1 ~I c_ly':!l ~ Lo .,J#I '-:I_,All Phylogenetics 

: 0~ !ll:..o 

·tf ~Kl _;..-,1 !lc:.>- \ 

.'-:1} ~ ~ Y.. '!_;!I '-t:L.:.:ll .::.ol:}-1 ~;,;)WI :Ciadogram 

.,J_,h:; ~ .::.ol;.;\5 j ~}I A ~I __......;.; o-""' J : Orthologous 

.HSF y.. 

0 y _,.:,.J,.IJ '-!_,J-I..,.lo ,WI ----------------------

o b e i k a n d l . c o m



========================== ~.;,l..l_j = 
..:_, J.b-~ _;LSJI ~ J .:.J:-1 '-"' c> .r>-i <>.......; , y:-y : Paralogous . . 

. ~ .;_.;,1 Y. i _,A; ..li J ~w.; Ji .;.;I }1 

Jl PT JL>>l j:.. \.J_,h; ..:_, .JY. ~J JlS J .Jl>>l ~ ~ :Xanologous 

. .;:.; L; L:J I J> I, 

---------------------.,..~IJ0:J-I;_,;Lo_,.LJ.I G 
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