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T h i s  i s  a  s e q u e n c e d  f o r  F i b r o n e c t i n  

S t r u c t u r a l  c l a s s  :
S e q u e n c e  

1 4  s e q u e n c e

1 .  D E F I N I T I O N  f i b r o n e c t i n  1 .

A C C E S S I O N  A A A 4 1 1 6 6  

S O U R C E  N o r w a y  r a t .

O R G A N I S M  R a t t u s  n o r v e g i c u s
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2 .  D E F I N I T I O N  [ S e g m e n t  1  o f  2 ]  F I B R O N E C T I N  ( F N ) .

A C C E S S I O N  F I N C _ C H I C K _ 1  

S O U R C E  c h i c k e n .

O R G A N I S M  G a l l u s  g a l l u s

E u k a r y o t a e ;  M e t a z o a ;  C h o r d a t a ;  V e r t e b r a t a ;  A r c h o s a u r i a ;  A v e s ;  

N e o g n a t h a e ;  G a l l i f o r m e s ;  P h a s i a n i d a e ;  F h a s i a n i n a e ;  G a l l u s .

O R I G I N

1  ç l d q c q d s e t  r t f y q i g d s w  e k y / n g v r y q  c y c y g r g i g e  w h c q p i q a y a
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3 .  D E F I N I T I O N  [ S e g m e n t  2  o f  2 ]  F I B R O N E C T I N  ( F N ) .

A C C E S S I O N  F I N C _ C H I C K _ 2  

S O U R C E  c h i c k e n .

O R G A N IS M  G a l l u s  g a l l u s
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7 .  D E F I N I T I O N  f i b r o n e c t i n .

A C C E S S I O N  A A D 0 0 0 1 9  

S O U R C E  h u m a n .

O R G A N I S M  H o m o  s a p i e n s

,  E u k a r y o t a ;  M e t a z o a ;  C h o r d a t a ;  C r a n l a t a ;  V e r t e b r a t a ;  M a m m a l i a ;  
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Q Q T T K L D A P T  N L Q F V N E T D R  

P L R N L Q P G S E  y t v t l m a v k g  

R I G F K L G T O P  S Q G G E A P R E V  

T P L S P P T N L H  L E A N P D T G V X  

C T F E N R N P G L  E Y N V S V Y T V K  

S S T I I G Y R I T  W A A G E G I P I  

L T Q Q T A V P P ?  T O L R F T N I G P  

N A V V L T N L L P  G T E Y L V S V S S  

P R A P I T G Y I I  R H H A E H S A G R  

I G Q Q S T V S D V  P R D L E V I A S T  

S T A T I N N I K P  G A D Y T I T L Y A  

R W L P S T S P V T  G Y R V T T A P K N  

S Q P L V Q T A V T  N I D R P K G L A F  

D G D E D T A E L H  G L R P G S E Y T V  

Q W T A P S V r C L T  G Y R V R V T P K E  

S R P A Q G W T T  L E N V S P P R R A  

I S P D V R S Y T I  T G L Q P G T D Y K  

V S W Q A P R A R I  T G Y I I K Y E K P  

K S E P L I G R K K  T D E L P Q L V T L  
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H V P G L N P N A S  T G Q E A L S Q T T  

G L T R G V T Y N I  I V X A L H N Q R R  

W E R L S D S G F K  L T C Q C E G F G S  

N G K G E F K C D P  H E A T C Y D D G K  

P S P D G T T G H T  Y N Q Y T Q R Y H Q

/ /
1 4 .  D E F I N I T I O N  f i b r o n e c t i n  -  b o v i n e .  

A C C E S S I O N  F N B O  

S O U R C E  B o s  t a u r u s .

O R G A N I S M  B o s  t a u r u s

R G G N S N G A L C  

T T N E G V M Y R I  

F H K R H E E G H M  

G R G IG E W H C Q  

T G R W K E A T I P  

T G E T A P F S p v  

A T S V N I P D L L  

S R P Q A P I T G Y  

V F I Q Q E T T 3 Y  

Q R L P V N R N T F  

T V L V T W T P P R  

N Q Q S P K A T G V  

T S D S G S I W S  

T V S W E R S T T P  

D D K E S A P I S D  

F E D F V D S S V G  

D T M R V T W P .P  ?  

V Y E Q H E S I P L  

P R Q D R V P P S R

ร ^
G L G P T K S Q T V  

T D V D V D S I K I  

S W A L H G G M E  

K T G P M K 'E I N L  

R V T D A T E T T I  

I H L Y T L N D N A  

G S P P R E W P R  

P H P N L H G P E I  

T P P T A A T P V R  
T CWT D r n r  ç  c

TVWGEOW»
R T N T N V N C P I

O R I G I N

1
6 1

121
1 8 1

2 4 1

3 0 1

3 6 1

4 2 1

4 8 1

5 4 1

6 0 1

6 6 1

7 2 1

7 8 1

8 4 1

9 0 1

9 6 1

1021
1 0 8 1

1 1 4 1

1201
1 2 6 1

1 3 2 1

1 3 8 1

1 4 4 1

1 5 0 1

1 5 6 1

1 6 2 1

1 6 8 1

E u k a r y o t a e ;  m i t o c h o n d r i a l  e u k a r y o t e s ;  M e t a z o a ;  C h o r d a t a ;  

V e r t e b r a t a ;  M a m m a l i a ;  E u t h e r i a ;  A r t i o d a c t y l a ;  R u m i n a n t i a ;

Q A Q Q I V Q P Q S

E P E E T C F D K Y

D T W R R P H E T G
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T h i s  i s  a  s e q u e n c e d  f o r  M y o g l o b i n  

S t r u c t u r a l  c l a s s  ะ A l l  A l p h a  

S e q u e n c e  1 7

1. DEFINITION Chain A, Atomic Resolution Crystal structure Aquomet-Mvoglob
ACCESSION 3391450
SOURCE sperm whale.
CR3.-J « 1SM Physeter catodon

Eukaryota; Metazoa; Chordata; Vertebrata; Mammalia; Eutheria;
ORIGIN

Cetacea; Odontoceti ; Physeteridae; Physeter.

1 VLSSGEWJLV LHVWAKVEAD VAGKjQDILI RLFKSHPETL EKFDRFKHLK TEAEMKASED 
61 LKKHGVTVLT .ALGAILKKKG HHEAELKPLA QSHATXHKIP IKYLEFISEA IIHVLHSRHP 

121 GDFZAZAOGA MNKALELFRK DIAAXYKELG YQG

2. DEFINITION predicted usine 3enefinder; Weak s im ila rity  to Shark myrglcbi 
i รพะ PÛ2206).

ACCESSION CABO-5152
SOURCE Caenorhabditis elegans.

ORGANISM Caenorhabditis elegans
Sukaryota; Metazoa; Nematoda; Secernentea; Rhabditia;

ORIGIN
1 MYRQLIEQHI EEVNVQRDAB PQNSLKEPTI 

61 TSSEKENAV? VDPLARKIID ETSRLSDRQR 
121 RYKLIWPQFR AIPD3SLMNA VELRRHASVY 
1S1 พไ.-.-QRNKYIV SDRRTYFEQ3 FKVGAKMPAV 
241 PREPEALIWG CLMLKQTSID- NLLKFATFQH 
301 VIADLIEVFR CRALMD

IEHKEQKKSS
DVLQKTFAPI
LNGLGKIIDS
PCSGLRLPRV
MIEPVLEWK

EKPVTIIVEK
LQDCVRNGLK
MRDEEALGKS
ASLSAEMRRG
ECNGYQLDDE

PAKVAEHPKT 
IFVRLFSEYP 
MSRIAYAH IK 
TGRLE.t_E.ALM 
TRQAW7YLYQ

/ /
3. DEFINITION GLOB IN (MYOGLOBI ไ!’) .
ACCESSION P02210 
SOURCE slug sea hare.

ORGANISM Aplysia limacina
Eukaryota; Metazoa; Mollusca; Gastropoda; Opisthobranchia; 
Anaspidea; Aplysiidae; Aplysia.

ORIGIN
1  M S L S A A E A D L  A G K S W A P V F A  N K D A N G D A F L  V A L F E K F P D S  A N F F A D F K G K  S V A D I K A S P K  

6 1  L R D V S S R I F T  R L N E F V N N A A  D A G K M S A M L S  Q F A K E H V G F G  V G S A Q F E N V R  S M F P G F Y A S V  

1 2 1  A A P P A G A D A A  W T K L F G L I I D  A L K A A G K

4 .  D E F I N I T I O N  M Y O G L O B I N .

A C C E S S I O N  P 0 2 1 8 9  

S O U R C E  p i g .

O R G A N I S M  ร น ร  s c r o f a

E u k a r y o t a ;  M e t a z o a ;  C h o r d a t a ;  V e r t e b r a t a ;  M a m m a l i a ;  E u t h e r i a ;  

A r t i o d a c t y l a ;  S u i f o r m e s ;  S u i n a ;  S u i d a e ;  ร น ร .

O R I G I N

1  M G L S D G E W Q L  V L N V W G K V E A  D V A G H G Q E V L  I R L F K G H P E T  L E K F D K F K H L  K S E D E M K A S E  

6 1  D L K K H G N T V L  T A L G G I L K K K  G H H E A E L T P L  A Q S H A T K H K I  P V K Y L E F I S E  A I I Q V L Q S K H  

1 2 1  P G D F G A D A Q G  A M S K A L E L F R  N D M A A K Y K E L  G F Q G

n
5 .  D E F I N I T I O N  M Y O G L O B I N .

A C C E S S I O N  P 0 2 1 8 5  

S O U R C E  s p e r m  w h a l e .

O R G A N I S M  P h y s e t e r  c a t o d o n

E u k a r y o t a ;  M e t a z o a ;  C h o r d a t a ;  V e r t e b r a t a ;  M a m m a l i a ;  E u t h e r i a ;  

C e t a c e a ;  O d o n t o c e t i ;  P h y s e t e r i d a e ;  P h y s e t e r .

O R I G I N

1  V L S E G E W Q L V  L H V W A K V E A D  V A G H G Q D I L I  R L F K S H P E T L  E K F D R F K H L K  T E A E M K A S E D  

6 1  L K K H G V T V L T  A L G A I L K K K G  H H E A E L K P L A  Q S H A T K H K I P  I K Y L E F I S E A  I I H V L H S R H P  

1 2 1  G D F G A D A Q G A  M N K A L E L F R K  D I A A K Y K E L G  Y Q G

/ /
6 .  D E F I N I T I O N  M Y O G L O B I N .

A C C E S S I O N  P 0 2 1 7 6

S O U R C E  P h o c o e n o i d e s  d a l l i  d a l l i .

O R G A N I S M  P h o c o e n o i d e s  d a l l i  d a l l i

E u k a r y o t a ;  M e t a z o a ;  C h o r d a t a ;  V e r t e b r a t a ;  M a m m a l i a ;  E u t h e r i a ;  

C e t a c e a ;  O d o n t o c e t i ;  P h o c o e n i d a e ;  P h o c o e n o i d e s .

ORIGIN



1 GLSEGEWQLV LNVWGKVEAD LAGHGQDVLI RLFKGHPETL. EKFDKFKHLK TEAEMKASED 
๐1 LKKHGNTVLT ALGGILKKKG HHDAELKPLA QSHATKHKIP IKY LEFIS EA î I ท '/LH5RHp 

121 AEFGADAQGA MNKALELFRK DIATKYKELG FHG -
/ /
7 . DEFINITION MYOGLOBIN.
ACCESSION P02178
SOURCE humpback w h a le .

ORGANISM M eg a p te ra  n o v a e a n g lia e
E u k a ry o ta ;  M e ta z o a ; C h o rd a ta ; V e r te b r a ta ;  M am m alia ; E u th e r ia ;  
C e ta c e a ; M y s t i c e t i ;  B a la e n o p te r id a e ;  M e g a p te ra .

ORIGIN
1 VLSDAEWQLV LNIWAKVEAD VAGHGQDILI RLFKGHPETL EKFDKFKHLK TEAEMKASED 

61 LKKHGNTVLT ALGGILKKKG HHEAELKPLA QSHATKHKIP -K Y L E F I3 DA IIKYLHSRHP 
121 ADEGADAQAA MNKALELFRK DIAAKYKELG FQG

/ /
8. DEFINITION MYOGLOBIN.

ACCESSION P02144 
SOURCE human.

ORGANISM Homo s a p ie n s
E u k a ry o ta ;  M e ta z o a ; C h o rd a ta ; V e r te b r a ta ;  M am m alia ; E u th e r ia ;  
P r im a te s ;  C a t a r r h in i ;  H o m in id a e ; Homo.

ORIGIN
1 MGLSDGEWQL VLNVWGKVEA DIPGHGQEVL IRLFKGHPET LEKFDKFXHL KSEDEMKASE 

61 DLKXHGATVL T.ALGGILKKK GHHEAEIKPL AQSHATKHKI PVKYLEFISE CIIQVLQSKH 
121 PGDFGADAQG AMNKALELFR KDMASNYKEL GFQG

/ /
9. D EFIN ITIO N MYOGLOBIN.
ACCESSION P02174
SOURCE lo n g - f in n e d  p i l o t  w h a le .

ORGANISM G lo b ic e p h a la  m ê las
E u k a ry o ta ;  M e ta z o a ; C h o rd a ta ;  V e r te b r a ta ;  M am m alia ; E u th e r ia ;  
C e ta c e a ; O d o n to c e t i ;  D e lp h in id a e ;  G lo b ic e p h a la .

ORIGIN
1 GLSDGEWQLV LNVWGKVEAD LAGHGQDILI RLFKGHPETL EKFDKFKHLK TEAEMKASED 

61 LKKHGNTVLT ALGAILKKKG HHEAELKPLA QSHATKHKIP IKYLEFISEA IIHVLHSRHP 
121 AEFGADAQGA MNKALELFRK DIAAKYKELG FHG

/ /
1 0 . DEFINITION MYOGLOBIN.
ACCESSION P02158 
SOURCE b a t -e a r e d  fo x .

ORGANISM O to cyo n  m e g a lo t is
E u k a ry o ta ;  M e ta zo a ; C h o rd a ta ;  V e r te b r a ta ;  M am m alia ; E u th e r ia ;  
C a r n iv o r a ;  F is s ip e d ia ;  C a n id a e ; O to c y o n .

ORIGIN
1 GLSDGEWQIV LNIWGKVETD LAGHGQEVLI RLFKNHPETL DKFDKFKHLK TEDEMKGSED 

61 LKKHGNTVLT ALGGILKKKG HHEAELKPLA QSHATKHKIP VKYLEFISDA IIQVLQSKHS 
121 GDFHADTEAA MKKALELFRN DIAAKYKELG FQG

/ /
11 . DEFINITION MYOGLOBIN.
ACCESSION P02199
SOURCE e m p e ro r p e n g u in .

ORGANISM A p te n o d y te s  f o r s t e r i
E u k a ry o ta ;  M e ta zo a ; C h o rd a ta ;  V e r te b r a ta ;  A r c h o s a u r ia ;  A ve s ; 
N e o g n a th a e ; S p h e n is c ifo rm e s ;  S p h e n is c ld a e ;  A p te n o d y te s .

ORIGIN
1 GLNDQEWQQV LTMWGKVESD LAGHGHAVLM RLFKSHPETM DRFDKFRGLK TPDEMRGSED 

61 MKKHGVTVLT LGQILKKKGH HEAELKPLSQ THATKHKVPV KYLEFISEAI MKVIAQKHAS 
121 NFGADAQEAM KKALELFRND MASKYKEFGF QG

n
12. DEFINITION MYOGLOBIN.

ACCESSION P02188 
SOURCE common z e b ra .

ORGANISM Equus b u r c h e l l i
E u k a ry o ta ;  M e ta z o a ; C h o rd a ta ;  V e r te b r a ta ;  M am m alia ; E u th e r ia ;  
P e r is s o d a c ty la ;  E q u id a e ; E quus.

1 GLSDGEWQQV LNVWGKVEAD IAGHGQEVLI RLFTGHPETL EKFDKFKHLK TEAEMKASED 
61 LKKHGTWLT ALGGILKKKG HHEAELKPLA QSHATKHKIP I  KYLE F IS  DA IIHVLHSKHP 

121 GDFGADAQGA MTKALELFRN DIAAKYKELG FQG

ORIGIN

/ /
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13. D EFIN ITIO N M y o g ic c rr . (H ers-; H e a r t)  R e ce m b in a n t W i l i - T y p e .

ACCESSION 2914618 
FIERCE Equvs c a b a l 1!J3.

ORGANISM Equus c a b a l lu s
E u k a ry o ta ;  M e ta zo a ; C h o rd a ta ;  V e r te b r a ta ;  M am m alia ; E u th e r ia ;  
P e r is s o d a c ty ia ;  E q u id a e ; E quus.

ORIGIN
1 GLSDC-EVTQQV LM.OÏGH/E.-.I IAGHGQEVLI RLFTGHPETL EKFDKFKHLK TEAEMHA3ED 

51 LK’KH’J- ■ ' I T  ALSGILKKH3 HHEAELKFLA. QSHÂTKHKIP IKYLEFISDA IIHVLHSh’H? 
121 GDFGADAQGA N7HALELFEN DIAAKYKELG FQG

1-. DEFINITION ryoglcfcir. - be vine.
ACCESSION MYBC 
SCTRCE Bos ta u r u s .

ORGANISM Bos ta u ru s
E u k a ry o ta e ; r . i t o ■ะ.'.:;n .d r ia i  e u k a ry o te s ;  M e ta z o a ; C h o rd a ta ; 
V e r te c r a ta ;  M am m alia ; E u th e r ia ;  A r t i o d a c t y l a ;  R u m in a n tia

ORIGIN
1 M3LSDGEVÏQL VLNA.WGKVEA DVAGHGQEVL IRLFTGHPET LEKFDKFKHL KTEAEMHASE 

51 ELKKHGNTVL TA.13GI LKT-C-' GHHEAEVKHL AESHANKHKI PVKTLEFISD A l l  H VLKAKH 
121 FSDFGACAQA AMSHALELFR NDMAAQYKVL GFHG

l r .  DEFIN ITIO N ะ--.•ะ5 l e t  in ..
ACCESSION 3c3ri- 
ร -:';RCS r a t t l e .

ORGANISM 3os ta u ru s
E u k a ry o ta e ; r . i to c h o r .d r  1 a 1 e u k a ry o te s ;  M e ta z o a ; C h o rd a ta ; 
V e r te c r a ta ;  E u th e r ia ;  A r t i o d a c t y l a ;  R u m in a n t ia ;  P e c o ra ;

CRiGIN
1 MGLSDGEn’QL VLNAWGKVEA DVAGHGQEVL IRLFTGHPET LEKFDKFKHL K7EAEMKASE 

61 CLHKHGNT.L TALG3ILKKH GHHEAEVKHL AE3HANKHKI PVKTLEFISD AIIHVLHAKH 
121 rSDFGA.IAQA AMSHALELFR NDMAAQYKVL GFHG

16. D EFIN ITIO N ะ " /o g le c  ir .  -  c.-.-.ton c a rp .
A GTESSION MYCA 
SCTRCE come : ท c a r ะ .

ORGANISM C y p r ir .u s  c a r p io
E u k a ry o ta e ; m i to c h o n d r ia l  e u k a ry o te s ;  M e ta z o a ; C h o rd a ta ; 
V e r t e r r a t a ;  Ret in.eç t e r y g i  i  ; N e o p t e r y g i i ;  T e le o s t e i ;  E u t e le o s t e i ;  
O s ta r i  e p h y s i ; C y p r i r . i  fo rm e s ; C y p r in o id e a ;  C y p r in id a e ;

ORIGIN
1 HDAELVLHGW GGVEADFEGT GGEVLTRLFK QHPETQKLFP KFYGIASNEL AGNAAVKAHG 

61 ATVLKKLC-EL LKAR3DHAAI LKPLATTHAN THKIALNNFR LITEVLVKVM AEKAGLCAGG 
121 QSALRRVMDV V I GDIDTYYK E IG FAG

1 " .  D EFIN ITIO N MYOGLOBIN.
ACCESSION P021R- 
SOURCE c h ic k e n .

ORGANISM G a li- S  a a l lu s
E u k a ry o ta e ; M e ta zo a ; C h o rd a ta ;  V e r te b r a ta ;  A r c h o s a u r ia ;  A ve s ; 
N e o g r.a th a e ; G a l l i f o r m e s ;  P h a s ia n id a e ;  P h a s ia n in a e ; G a l lu s .

ORIGIN
1 GLSDQE’n'TQV LTIWGKVEAD IAGHGHEVLM RLFHDHPETL DRFDKFKGLK TPDQMKGSED 

61 LKKHGAT.LT QLGKILKQKG MHESELKPLA QTHATKIIKIP VKYI.EFISEV 11KVIAEKHA 
IC I  ADFGADSTAA MKHALELFRN CMASKYKEFG FQG



T h i s  i s  a  s e q u e n c e d  f e r  TBP 
S t r u c t u r a l  c l a s s :
S e q u e n c e  13  s e q u e n c e

1 . DEFINITIO N TATA box b in d in g  p r o t e in .
ACCESSION NP_003185 
SOURCE human.

ORGANISM Homo s a p ie n s
E u k a ry o ta ;  M e ta zo a ; C h o rd a ta ;  C r a n ia ta ;  V e r te b r a ta ;  M am m alia ; 
E u th e r ia ;  P r im a te s ;  C a t a r r h in i ;  H o m in id a e ; Homo.

ORIGIN

n

1 MDQNNSLPPY AQGLASPQGA 
61 QQQQQQQQQQ QQQQQQQQQQ 

121 LFHSQTLTTA PLPGTTPLY? 
181 KTIALRARNA EYNPKRFAAV 
241 VQKLGFPAKF LDFKIQNMVG 
301 V L L I FVSGKV VLTGAKVRAE

MTPGIPIFSP MMPYGTGLTP QPIQNTNSLS 
QQQQQQQQQQ QQQQQAVAAA AVQQSTSQQA 
SPMTPMTPIT PATPASESSG IVPQLQNIVS 
IMRIREPRTT ALIFSSGKMV CTGAKSEEQS 
SCDVKFPIRL EGLVLTHQQF SSYEPELFPG 
IYEAFENIYP I1KGFRKTT

Î S S S S
TVNLGCKLDL
RLAARKYARV
LIYRM IKPRI

2 . D EFIN ITIO N TBP.
ACCESSION CAA11000
SOURCE d o m e s t ic  s i lk w o r m .

ORGANISM Bombyx m o r i
E u k a ry o ta ;  M e ta z o a ; A r th ro p o d s ;  T ra c h e a ta ;  H exapoda ; I n s e c ta ;  
P te r y g o ta ;  L e p id o p te r a ;  B o m b yco id ea ; B o m b yc id a e ; Bom byx.

ORIGIN
1 MDHMLPSPYN IPGIGTPLHQ PEEDQQILPN 

61 AIMGTPQRSM HTYAPTASYA TPQQMMQPQT 
121 LTPLSADPGI LPQLQNIVST VNLDCKLDLK 
181 LIFSSGKMVC TGAKSEEDSR LAARKYARII 
241 GLVLTHGQFS SYEPELFPG1 IYRMVKPRIV 
301 LKSFKKQ

/ /
3 . DEFINITIO N T A T A -b in d in g  p r o t e in .  
ACCESSION AAC49986

AMQQQQLQQQ 
PQNMMSPMIA 
KIALHARNAE 
QKLGFTAKFL 
LLIFVSG KW

ls s s Î
YNPKRFAAVI
DFKIQNMVGS
LTGAKVREEI

LGSSPIVGFG
SQASPAPMTP
MRIREPRTTA
CDVKFPIRLE
YEAFDNIYPI

SOURCE
ORGANISM

C an d id a  a lb ic a n s .  
C an d id a  a lb ic a n s

ORIGIN
E u k a ry o ta ;  F u n g i;  A s c o m y c o ta ; H e m ia sco m yce te s ;

1 MDLKLPPTNP TNPQQAKTFM KSIEEDEKNK AEDLDIIKKE
61 IVPTLQNIVA TVNLDCRLDL KTIALHARNA EYNPKRFAAV

121 VTGAKSEDDS KLASRKYARI IQKLGFNAKF CDFKIQNIVG
181 SSYEPELFPG LIYRMVKPKI VLLIFVSG KI VLTGAKKREE

DIDEPKQEDT
IMRIRDPKTT
STDVKFAIRL
IYDAFESIYP

TDGNGGGGIG 
A L IFASGKMV 
EGLAFAHGTF 
VLNEFRKN

/ /
4 . DEFINITION T A T A -b in d in g  p r o t e in .
ACCESSION AAC35362 
SOURCE g re e n  u r c h in .

ORGANISM L y te c h in u s  v a r ie g a tu s
E u k a ry o ta ;  M e ta z o a ; E c h in o d e rm a ta ; E c h in o z o a ; E c h in o id e a ;  
E u e c h in o id e a ; E c h in a c e a ; T e m n o p le u ro id a ;  T o x o p n e u s t id a e ; 
L y te c h in u s .

ORIGIN
1 MYNPSQQQHG QIVPVSVHKN QQENQDEGQQ RSHYPQISSQ QSQSYLSVPS IGTPSFGSVG 

61 SVTSLAPGSS FIPPSPMAPL TPATPASSES SGIVPQLQNI VSTVNLSCKL ELKKIALHAR 
121 NAEYNPKRFA AVIMRIREPR TTALIFSSGK MVCTGAKSED DSRLAARKYA RWQKLGFAA 
181 KFLDFKIQNM VGSCDVKFPI RLEGLVLTHG QFSSYEPELF PGLIYRMVKP RIVLLIFVSG  
241 KWLTGAKVR QEIYDAFNNI YPILKSFKKT T

/ /
5 . DEFINITIO N TRANSCRIPTION IN IT IA T IO N  FACTOR T F IID  (TATA-BOX FACTOR) (TATA 

SEQUENCE-BINDING PROTEIN) (T B P ).
ACCESSION 013270 
SOURCE c h ic k e n .

ORGANISM G a llu s  g a l lu s
E u k a ry o ta ;  M e ta z o a ; C h o rd a ta ;  V e r te b r a ta ;  A r c h o s a u r ia ;  A ve s ; 
N e o g n a th a e ; G a l l i f o r m e s ;  P h a s ia n id a e ;  P h a s ia n in a e ;  G a l lu s .

ORIGIN

4
121
181
241
301

MDQNNSLPPY
QQQAAQSSTS
SSGIVPQLQN
KMVCTGAKSE
QQFSSYEPEL
TT

AQGLASPQGA

ร
EQSRLAARKY
FTOLIYRMIK

MTPGIPIFSP
TPQLFHSQTL
LDLKTIALRA
ARWQKLGFP
PRIVLLIFVS

MMPYGTGLTP
TTAPLPGTTP
RNAEYNPKRF
AKFLDFKIQN
GKWLTGAKV

QPVQSTNSLS
LYPSPMTPMT
AAVIMRIREP
MVGSCDVKFP
RAEIYEAFEN

ILEEQQRQQQ 
PITPATPASE 
RTTALIFSSG 
IRLEGLVLTH 
IYPILKGFRK

/ /



6 . D EFIN ITIO N t r a n s c r i p t i o n  f a c t o r  -  A f r i c a n  c la w e d  f r o g  ( f r a g m e n t ) .  
ACCESSION 151648
SOURCE A f r i c a n  c la w e d  f r o g .

ORGANISM Xenopus la e v is
E u k a ry o ta e ; m i t o c h o n d r ia l  e u k a ry o te s ;  M e ta z o a ; C h o rd a ta ; 
V e r te b r a ta ;  A m p h ib ia ; B a t r a c h ia ;  A n u ra ; M e s o b a tra c h ia ;  P ip o id e a ;  
P ip id a e ;  X e n o p o d in a e ; X enopus.

ORIGIN
1 MDQNNSIPPF QGLASPQGSL TPGINIFSPL ITYGTGLTPQ PVQTTN3LSI LEEQQRQQQQ 

61 TQQSTLQQGN QGSGQTPQLF HPQTLTTAPL PGNTPLYPSP ITPMTPISPA TPASESSGIV 
121 PQLQNIVSTV NLGCKLDLKT IALRARNAEY NPKRFAAVI.M RIREPRTTAL IFSSGKMVCT 
181 GAKSEEQSRL AARKYARWQ KLGFPAKFLD FKIQNMVGSC DVKFPIRLEG LVuTHQQFSS 
241 YEPELFPGLI YRMIKPRIVL LIFVSG KW L TGAKVRAEIY EAFENIYPIL KGrRKTT

/ /
7 . D EFIN ITIO N t r a n s c r i p t i o n  i n i t i a t i o n  f a c t o r  I I D  -  f i s s i o n  y e a s t

(S c h iz o s a c c h a ro m y c e s  pom be).
ACCESSION A3 5873 
SOURCE f i s s i o n  y e a s t .

ORGANISM S c h iz o s a c c h a ro m y c e s  pombe
E u k a ry o ta e ; m i t o c h o n d r ia l  e u k a ry o te s ;  F u n g i;  A sco m yco ta ; 
A rc h a e a s c o m y c e te s ; S c h iz o s a c c h a ro m y c e ta le s ;  
S c h iz o s a c c h a ro m y c e ta c e a e ; S c h iz o s a c c h a ro m y c e s .

ORIGIN
1 MDFALPTTAS QASAFMNNSS LTFF'/LPNAN NEATNETAD3 GDAEVSKNEG 

61 IVATVNLDCR LDLKTIALHA RNAEYNPKRF AAVIMRIRE? KSTALIFASG 
121 DDSKLASRKY ARIIQKLGFN AKFTDFKIQN IVGSCDVKFP IRLEGLAYSH 
181 FPGLIYRMVK PK W LLIFVS GKI\1,TGAW  REEIYQAFEA. IYPVLSEFRK

VSGIVPTLQN 
KMWLGGKSE 
GTFSSYEPEL 
H

/ /
8 . D EFIN ITIO N S p t lS p :  TA TA -box b in d in g  p r o t e in  t f l l d .
ACCESSION AAB64675 
SOURCE b a k e r 's  y e a s t .

ORGANISM S accharom yces c e r e v is ia e
E u k a ry o ta e ; m i to c h o n d r ia l  e u k a ry o te s ;  F u n g i;  A sco m yco ta ; 
H e m ia scom yce te s ; S a c c h a ro m y c e ta le s ; S a c c n a ro m y c e ta c e a e ; 
S a cch a ro m yce s .

ORIGIN

61
121
181
241

MADEERLKEF
SGIVPTLQNI
MWTGAKSED
TFSSYEPELF

KEANKIVFDP
VATVTLGCRL
DSKLASRKYA
PGLIYRMVKP

NTRQVWENQN
DLKTVALHAR
RIIQ KIG FAA
KIVLLIFVSG

RDGTKPATTF
NAEYNPKRFA
KFTDFKIQNI
KIVLTGAKQR

QSEEDIKRAA
AVIMRIREPK
VGSCDVKFPI
EEIYQAFEAI

RLEGLAFSHG
YPVLSEFRKM

/ /
9 . D EFIN ITIO N 43453.
ACCESSION AAD1064 5 
SOURCE t h a ïe  c r e s s .

ORGANISM A r a b id o p s is  t h a l ia n a
E u k a ry o ta ;  v i r i d i p l a n t a e ;  s t r e p t o p h y t a ;  E m b ry o p h y ta ;

ORIGIN
1 MADQGTEGSQ PVDLTKHPSG IVPTLQNIVS TVNLDCKLDL KAIALQARNA EYNPKRFAAV 

61 IMRIREPKTT ALIFASGKMV CTGAKSEHLS KLAARKYARI VQKLGFPAKF KDFKIQNIVG 
121 SCDVKFPIRL EGLAYSHSAF SSYEPELFPG LIYRMKLPKI VLLIFVSG KI VITGAKMREE 
181 TYTAFENIYP VLREFRKVQQ

/ /
1 0 . DEFIN ITIO N TRANSCRIPTION IN IT IA T IO N  FACTOR T F I ID  (TATA-BOX FACTOR) (TATA 

SEQUENCE-BINDING PROTEIN) (T B P ).
ACCESSION P26357 
SOURCE p o ta to .

ORGANISM S olanum  tu b e ro s u m

ORIGIN

À
121
181

E u k a ry o ta ;  V i r i d i p l a n t a e ;  C h a ro p h y ta /E m b ry o p h y ta  g ro u p ; 
E m b ry o p h y ta ; T ra c h e o p h y ta ;  e u p h y l lo p h y te s ;  S p e rm a to p h y ta ; 
M a g n o lio p h y ta ;  e u d ic o ty le d o n s ;  A s te r id a e ;  S o la n a n a e ; S o la n a le s ;  
S o la n a c e a e ; S o lanum  c la d e .

MADQGLEGSQ PVDLTKHPSG 
IMRIREPKTT ALIFASGKMV 
SCDVKFPIRL EGLAYAHGAF 
TYTAFENIYP VLTEFRKNQQ

IVPTLQNIVS TVNLDCKLDL 
CTGAKSEQQS KLAARKYARI 
SSYEPELFPG LIYRMKQPKI

KAIALQARNA EYNPKRFAAV 
IQKLGFPAKF KDFKIQNIVG 
VLLIFVSG KI VITGAKVRDE

1 1 . D EFIN ITIO N TRANSCRIPTION IN IT IA T IO N  FACTOR T F I ID  (TATA-BOX FACTOR) (TATA 
SEQUENCE-BINDING PROTEIN) (T B P ).

ACCESSION Q27850
SOURCE T e tra h ym e n a  th e r m o p h i la .

ORGANISM T e tra h îm ie n a  th e rm o p h i la



85

E u k a ry o ta ;  A lv e o la t a ;  C i l io p h o r a ;  O lig o h y m e n o p h o re a ; 
H ym enostom .a tida ; T e tra h y ro e n in a ; T e tra h y m e n a .

ORIGIN

/ /

1 MSSDKTSQQT FKLAPNNSVA QSNSIDQNKN KNNILSTIET MDKSISEDLY 
61 NLSTKLDLKQ IALRARNAEY NPKRFAAVIM RLRDPKTTAL IFASGKMVCT 

121 AARKYAKIIQ KIGFPVQFKD FKIQNIVGST DVKFPINLDH LEQDHKKFVQ 
181 YREFNTKIVL LIFVSG KIVL 7GAKTRENIN KAFQKIYWVL YNYQKKDYRG 
241 KPSIKN

PKLQNIVSTV
GAKTEEDSNR
YEPEIFPGKI
ANLHNQNLNI

12. DEFINITIO N TATA-30X BINDING PROTEIN (TATA-BOX FACTOR) (TATA SEQUENCE-BINDING 
PROTEIN) !T B P ).

ACCESSION Q55031
SOURCE S u lfo lo b u s  s h ib a ta e .

ORGANISM S u lfo lo b u s  s h ib a ta e
A rc h a e a ; C re n a rc h a e o ta ; S u l f o lo b a le s ;  S u l fo lo b u s .

ORIGIN
1 ISNSAVSYK? IVN IE N IVAT VTLEQSLDLY AMER5IPNIE YDPDQFPGLI FRLEQPKVTA 

61 LIFKSGKM'vrV TGAKSTEELI KAVKRIIKTL KKYGIKIMGK PKIQ IQ NIVA SANLHVNVNL 
121 DKAAFLLENN MYEPEQFPGL IFRMDDPRW LLIFSSGKMV ITGAKREDEV SKAVKRIFDK 
131 LAELDCVXPI EEEEELEL

/ /
13 . DEFINITIO N TATA-BOX BINDING PROTEIN (TATA-BOX FACTOR) (TATA SEQUENCE-BINDING 

PROTEIN) (TB P ).
ACCESSION Q56253
SOURCE T herrr.ococะนร c e le r .

ORGANISM Therm ococcus c e le r
A rc h a e a ; E u ry a rc h a e o ta ;  T h e rrr .o c o c c a ie s ; T h e rm o co cca ce a e ; 
T he rm o co ccu s .

1 MSNVKLRIEN 
61 KLWTGAKSV 

121 LPNCEYEPEQ 
131 IGEGEEEEW

IVASVDLFTQ
EDIERAVNKL
FPGVIYRVKE

LNLERVIEMC 
IQMLKKIGAK 
PRAVILLFSS

PHSKYNPEEF
FSRAPQIDIQ
GKIVCSGAKS

PGIICRFDEP
NMVFSGDIGM
EHDAWEAVRK

KVALLIFSSG
EFNLDAVALS
LLRELEKYDL

/ /



This  i s  a sequenced f o r  Transmembran 
Hatpase 
P resen i 
T ra n s fe r

S tru c tu ra l c la s s  :
Sequence

ฯ ร 1ร»

1 , p lasm a  membrane -  yeas

1 . D EFIN ITIO N p lasm a  membrane ATPase.
ACCESSION AAA33561

N e u ro s p o ra  c ra s s a .
N e u ro s p o ra  c ra s s a
E u k a ry o ta e ; m i t o c h o n d r ia l  e u k a ry o te s ;  F u n g i;  A sco m yco ta ;
E u a sco m yce te s ; P y re n o m y c e te s ; S o r d a r ia le s ;  S o rd a r ia c e a e ;
N e u ro s p o ra .

ORIGIN
1 MADHSASGA? ALSTNIESGK FDEKAAEAAA YQPKPKVEDD EDEDIDALIE DLESHDGHDA 

61 EEEEEEATPG GGRWPEDML QTDTRVGLTS EEWQRRRKY GLNQMKEEKE NHFLKFLGFF 
121 VGPIQFVMEG AAVLAAGLED WVDFGVICGL LLLNAWGFV QEFQAG3IVD ELKKTLALKA 
181 WLRDGTLKE IEAPEWPGD ILQ VEE G TII PADGRIVTDD AFLQVDQSAL TGESLAVDKH 
241 KGDQVFASSA VKRGEAFWI TATGDNTFVG RAAALVNAAS GGSGHFTEVL N G IG T IL L IL  
301 VTFTLLIVWV SSFYRSNPIV Q ILE FTLA IT  IIGVPVGLPA WTTTMAVGA AYLAKKKAIV 
361 QKLSAIESLA GVEILCSDKT GTLTKNKLSL HDPYTVAGVD PEDLMLTACL AASRKKKGID 
4 21 AIDKAFLKSL KYYPRAKSVL SKYKVLQFHP FDPVSKKWA WESPQGERI TCVKGAPLFV 
481 LKTVEEDHPI PEEVDQAYKN KVAEFATRGF RSLGVARKRG EGSWEILGIM PCMDPPRHDT 
541 YKTVCEAKTL GLSIKMLTGD AVGIARETSR QLGLGTNIYN AERLGLGGGG DMPGSEVYDF 
601 VEAADGFAEV FPQHKYNWE ILQQRGYLVA MTGDGVNDAP SLKKADTGIA VEGSSDAARS 
661 AADIVFLAPG LGAIIDALKT SRQIFHRMYA Y W Y R IA LS I HLEIFLGLWI A iLNRSLNIE 
721 L W F IA IF A D  VATLAIAYDN APYSQTPVKW NLPKLWGMSV LLGWLAVGT WITVTTMYAQ 
781 GENGGIVQNF GNMDEVLFLQ ISLTENW LIF ITRANGPFWS SIPSWQLSGA IFXVDILATC 
841 FTIWGWFEHS D TSIVAW R I W IFSFG IFCI MGGVYYILQD SVGFDNIMHG KSPKGNQKQR 
901 SLEDFWSLQ RVSTQHEKSQ

/ /
2 . DEFIN ITIO N H + - t r a n s p o r t in g  ATPase (EC 3 .6 .1 .3 5 )

(S accha rom yces  c e r e v is i a e ) .
PXBY1P
b a k e r 's  y e a s t .
S accharom yces c e r e v is ia e
E u k a ry o ta e ; m i t o c h o n d r ia l  e u k a ry o te s ;  F u n g i;  A sco m yco ta ;
H e m ia scom yce te s ; S a c c h a ro m y c e ta le s ; S a c c h a ro m y c e ta c e a e ;
S a cch a ro m yce s .

ORIGIN
1 MTDTSSSSSS SSASSVSAHQ PTQEKPAKTY DDAASESSDD DDIDALIEEL QSNHGVDDED 

61 SDNDGPVAAG EARPVPEEYL QTDPSYGLTS DEVLKRRKKY GLNQMADEKE SLWKFVMFF 
121 VGPIQFVMEA AAILAAGLSD WVDFGVICGL LMLNAGVGFV QEFQAGSIVD ELKKTLANTA 
181 WIRDGQLVE IPANEWPGD ILQLEDGTVI PTDGRIVTED CFLQIDQSAI TGESLAVDKH 
241 YGDQTFSSST VKRGEGFMW TATGDNTFVG RAAALVNKAA GGQGHFTEVL N G IG IILL V L  
301 VTATLLLVWT ACFYRTNGIV RILRYTLG IT IIGVPVGLPA WTTTMAVGA AYLAKKQAIV 
361 QKLSAIESLA GVEILCSDKT GTLTKNKLSL HEPYTVEGVS PDDLMLTACL AASRKKKGLD 
421 AIDKAFLKSL KQYPKAKDAL TKYKVLEFHP FDPVSKKVTA WESPEGERI VCVKGAPLFV 
4 81 LKTVEEDHPI PEDVHENYEN KVAELASRGF RALGVARKRG EGHWEILGVM PCMDPPRDDT 
541 AQTVSEARHL GLRVKMLTGD AVGIAKETCR QLGLGTNIYN AERLGLGGGG DMPGSELADF 
601 VENADGFAEV FPQHKYRWE ILQNRGYLVA MTGDGVNDAP SLKKADTGIA VEGATDAARS 
661 AADIVFLAPG LSAIID ALKT SRQIFHRMYS YW YRIALSL HLEIFLGLWI AILDNSLDID 
721 L IV F IA IF A D  VATLAIAYDN APYSPKPVKW NLPRLWGMSI ILG IV LA IG S  WITLTTMFLP 
781 KGGIIQNFGA MNGIMFLQIS LTENW LIFIT RAAGPFWSSI PSWQLAGAVF AVDIIATMFT 
841 LFGWWSENWT DIVTWRVWI WSIGIFCVLG GFYYEMSTSE AFDRLMNGKP MKEKKSTRSV 
901 pDFMAAMQRV STQHEKET

/ /
3 . DEFIN ITIO N H+-ATPASE.
ACCESSION AAA35325

EUKARYOTES; r a n i ,  ASOCmCOTA; 
ARCHAEASCOMYCETES; SCHIZOSACCHAROMYCETALES;
SCHIZ OSACCHAROMYCETACEAE; SCHIZOSACCHAROMYCES.

ACCESSION

“ ร ^

ORIGIN
1 MQRNNGEGRP EGMHRISRFL HGNPFKNNAS PQDDSTTRTE VYEEGGVEDS AVDYDNASGN 

61 AAPRLTAAPN THAQQANLQS GNTSITHETQ STSRGQEATT SPSLSASHEK PARPQTGEGS 
121 DNEDEDEDID ALIEDLYSQD QEEEQVEEEE SPGPAGAAKV VPEELLETDP KYGLTESEVE 
181 ERKKKYGLNQ MKEEKTNNIK KFLSFFVGPI QFVMELAAAL AAGLRDWVDF GVICALLLLN 
241 ATVGFVQEYQ AGSIVDELKK TMALKASVLR DGRVKEIEAS EIVPGDILHL DEGTICPADG



301
361
421
481
541
601
661
721
781
841
901
961

RLITKDCFLQ
LVGAAGQSQG
PVGLPAVYTT
CVEGVSPDDL

« ร
GTNVYNAERL 
GVNDAPSLKK 
RIALSLHLEI 
LWGLAT IV G I 
SGPFWSSFPS 
VYYILSESSS

VDQSAITGE3
HFTEVLNGIG
TMAVGAAYLA
MT T A F T  A F F Ï3
PDGQRITCVK
EILGIMPCSD
GLSGGGDMPG
ADAGIAVEGA
FLGLWLIIRN
LLAIGTWIVN
WQLSGAVLW
FDRWMHGKHK

LAVDKHQNDT
T IL L V L V IL T
KKKAIVQKLS
KKKGLDAIDK
GAPLWVFKTV
PPRHDTARTI
SEVNDFVEAA
SDAARSAADI
QLLNLELIVF
TTMIAQGQNR
D ILA TLFC IF
ERGTTRKLED

MYSS37VKRG
T T F T  Y T A  a r v
AIESLAGVEI 
AFLKALRNYP 
QDDHEVPEAI 
HEAIGLGLRI 
DGFAEVFPQH 
VFLAPGLSAI 
IAIFACVATL 
GIVQNFGVQD 
GWFKGGHQTร 
FVMQLQRTST

EAFMWTATA
RSVRLAALLE
LCSDKTGTLT
KAKDQLSKYK
TDAYREQVND
KMLTGDAVGI
KYAWDILQQ
IDALKTSRQI
AIAYDNAPYA
F V T .F T .O T R T .T
IVAVIRIWMY
HHEAEGKVTS

DSTFVGRAA3 
Y T L A IT IIG V  
KNRLSLGEPY 
VLDFHPFDPV 
MASRGFRSLG 
AKETARQL04 
RGYLVAMTGD 
FHRMYAYWY 
MKPVKWNLPR 
ENWLIFITRC 
SFGIFCLIAG

/ /
4 . D EFIN ITIO N H + - t r a n s p o r t in g  ATPase (EC 3 . 6 .1 .3 5 )  AHA10 -  A r a b id o p s is  t h a l ia n a .  
ACCESSION S66367 
SOURCE t h a ïe  c r e s s .

ORGANISM A r a b id o p s is  t h a l ia n a
E u k a ry o ta e ; m i t o c h o n d r ia l  e u k a ry o te s ;  V i r i d i p l a n t a e ;  
C h a rc p h y ta /E m b ry o p h y ta  g ro u p ; E m b ry o p h y ta ; v a s c u la r  p la n t s ;  seed  
p la n t s ;  M a g n o lio p h y ta ;  M a g n o lio p s id a ;  C a p p a ra le s ;  B ra s s ic a c e a e ;  
A r a b id o p s is .

ORIGIN

6;
121
181
241
301
361
421
481
541
601
661
721
781
841
901

MAEDLDKFLL
KQENRFVKFL
EENNAGNAAA
PLKIDQSVLT
TGHFQQVL73
LSVTLAIGSH
MDKDTILLLA
DSDGKWYRAT
PGGPWRFCGL
PSSSLLGHNN
PALKKADIGI
IR ILG FTLLA
VIGTYLALVT
D ""HaIC V  CT o  Tori

SWIAEQTRRR

DPDTFNRKGI
GFMWNPLSWV
ALMARLALKT

1 1 1KGAPEQVLNL
LPLFDPPRHD
DEHEAIPVDE
AVADATDAAR
LIWEYDFPPF
VLFYWIIVST
T L L IF A F IL A
LSGEAWNLVL
AEIARLLEVH

DLGILPLEEV
MEAAALMAIA
RVLRDGQWQE
GEQVFSGSTC
VGM VLEIIIM
RMTAIEEMAG
AIDAAIVSML
CQQKNEIAQR
SGETILRALS
LIEMADGFAG
SSADIVLTDP
M V L IIA ILN D
TFFEKHFHVK
QLAATLIAVY
DRKTAFTYKK
SVSRHLESVI

ร !ร
QDASILVPGD 
KQGEIEAW I 
FPVQHRSYRI 
MDVLCCDKTG 
ADPREARANI 
VYAIIDRFAE 
LGVCVKMITG 
VFPEHKYEIV 
GLSVIISAVL 
GTIMTISKDR 
SIANNSEQVS 
ANISFAKITG 
DYGKDDGSPN 
KLKQIDQRMI

/ /
5 . D EFIN ITIO N PLASMA MEMBRANE ATPASE (PROTON PUMP). 
ACCESSION Q07421
SOURCE A je llo m y c e s  c a p s u la tu s .

ORGANISM A je llo m y c e s  c a p s u la tu s

LLSGDAEERL 
WEDFTGIVCL 
I IS IK L G D I I  
ATGSTTFFGK 
GINMLLVLLI 
TLTLNSLTVD 
REIHFLPFNP 
KGLRSLAVAY 
DQLAIAKETG 
KILQEMKHW 
TSRAIFQRMR
j / D P C D T D P C W
SAMYLQVSII
IGWRWAGVIW
VTISQRSRSA
RAAHTV

KIFGPNRLEE
L L IN A T IS F F

£ =  
GGIPIAMPTV 
KNLIEVFVDY 
VDKRTAITYI 
QEIPEKSNNS 
RRLGMGTNMY 
GMTGDGVNDA 
NYTVYAVSIT 
KLNQIFATGI 
SQALIFVTRS 
L Y S LIF Y IP L  
EELRGSRSRA

E u k a ry o ta e ; F u n g i;  A s c o m y c o ta ; E u a sco m yce te s ; P le c to m y c e te s ;  
O n y g e n a le s ; O nygenaceae ; A je l lo m y c e s .

ORIGIN

6;
121
181
241
301
361
421
481
541
601
661
721
781
841
901

MAHSAASGAA
EDGEPGGARP
QFVMEAAAIL
NGRLTEVEAP
CYASSAVKRG
LLWWVSSFY
AIESLAGVEI
AFLKSLRYYP
EEDHPIPDEV
NEAKTLGLSI
DGFAEVFPQH
VFLAPGLSAI
T A T  F A H T  A T T .
GIVQNFGRTH
GWFVGGQTSI
FWSLQRVST

SAAHFEKKTP
VPDELLTTDT
AAGLEDWVDF
EWPGDILQV
EAFMVITATG
RSNSIVTILE
LCSDKTGTLT
RAKSVLTQYK
DSAYKNKVAE
KMLTGDAVGI
KYNWEILQQ
IDALKTSRQI
AIAYDNAPFS

ร ฺร ัร ๊ร
QHEKSS

EVAHEEKKPP
RHGLTDAEW
GVICALLLLN
EEGTIIPADG
DNTFVGRGPA
F T L A IT IIG V
kTkll^T CT ZXtTDV
VLEFHPFDPV 
FATRGFRSLG 
ARETSRQLGL 
RGYLVAMTGD 
FHRMYAYWY 
KTPVKWNLPK 
ENW LIFITRA 
FGCFCVLGGL

/ /
6 . DEFINITIO N p ro to n  m o t iv e  ATPase H1B.
ACCESSION AAA29228
SOURCE L e is h m a n ia  d o n o v a n i.

ORGANISM L e is h m a n ia  d o n o v a n i

LPEEEDEDED
ARRKKYGLNQ
ACVGFVQEFQ
RIVTEEAFLQ
T .V N A A .Ç A G T G
PVGLPAWTT
CVSGVDPEDL
SKKVSAWLS
VARKRGEGSW
GTNVYNAERL
GVNDAPSLKK
R IALSLH LEI
LWGMSVLLGI
NGPFWSSIPS
YYLLQGSAGF

MDALIEELES
MKEEKENLVL
AGSIVDELKK
VDQSAITGES
HFTEVLNGIG
TMAVGAAYLA
MLTACLAASR
PQGERITCVK
EILGIMPCSD
GLGGGGTMPG
ADTGIAVEGA
FLGLWIAILN
VLAVGTWITL
WQLSGAILLV
DNMMHGKSPK

QDGHIDIEDD 
KFLSYFVGPI 
TLALKAW LR 
LAVDKHKGDT 
T VLLILV TLT  
KKKAIVQKLS 
KKKGIDAIDK 
GAPLSVLKTV 
PPRHDTAKTI 
SEVYDFVEAA 
SDAARSAADI 
TSLNLQLW F 
TTMLVGSENG 
D IIA T L F T IF  
KNQKQRSLED

E u k a ry o ta ;  E u g le n o z o a ; K in e t o p la s t id a ;  T ry p a n o s o m a tid a e ; 
L e is h m a n ia .

1 MSSKKYELDA AAFEDKPESH SDAEMTPQKP QRRQSVLSKA VSEHDERATG PATDLLPPSK 
61 GLTTEEAEEL LKKYGRNELP EKKTPSWLIY WGLWGPMPA A L W IA IIIE F  ALENWPDGAI 

121 LFAIQIANAT IGWYETIKAG DAVAALKNSL KPTATVYRDS KWQQIDAAVL VPGDLVKLAS

ORIGIN



181 GSAVPA2C ร I NEGVIDVDEA ■ALTGES:
241 FGKTAAXLQ3 VESDLGNIHV ILRRvy:
301 พ L พ SI PIA LE IW T TT LA VGSKHL.
361 MEIQEQCFTF EEGNDLKSTL VLAALAv
421 FDPTTKRTAA TLVDRRSGEK FDVTKG.:
481 SVAKTDQQGR WHMAGILTFL 
541 LDPNILTADK LPQIKDAND1 
601 AMTGDGVNDA P.ALKRADVGI 
661 SFLTYRI5AT LQLVCFFFIA 
721 GYDHVIPSSR PQKWNLPVVF 
781 AQLPQGKLVT MM; LK IS IS D  
841 WHKSRPr.NVL TED-LAWGQTN AEKLLF1 
901 SDASGSGPIK PYSDDMKVNG FEPVKKF 
961 ST3PVNAF5P KVKK

ALC 
:<HK 
XWR 
PHV 

DPPRPDTKDT 
PEDLGEKYGD 
AVHGA7D.AAR 
CFSLTPKAYG 
V3 AS 11AAVA 
FLTLFSSRTG 

พ ่พ ิ

MGPEHMPKMG 
AISFILCMCC 
IIV T K L S A IE  
EPPRDALDTM 
ILQMVYNQDE 
IRRSKEYGVD 
MMLSVGGFAQ 
AAADMVLTEP 
SVDPN FQFr H 
CGSSLMLLWI 
GHFFFYVPPS 
IYCIVWWFVQ 
3TEKALNLSV

SNWRGEVEG
FIYLLARFYE
MMSGVNMLCS
VLGAADLDEC
IN D E W D IID
VKMITGDHLL
VFPEHKFMIV
GLSVWEAML
LPVLMFMLIT
GLEGYSSQYY
P ILFC G A IIS
DWKVLAHIC
SSGPHKALEG

TVQYTGSLTF 
TFRHAXQFAV 
DKTGTLTLNK 
DNYQQLN FVP 
SLAARGVRCL 
IAKEMCRMLD 
ETLRQRGYTC 
VSREVFQRML 
LLNDGCLMTI 
ENSWFHRLGL 
LLVSTMAASF 
MDAVDLFGCV 
LREDTHVLNE

/ /
7 . DEFINITIO N PROBABLE E1-E2 TYPE CATION ATPASS IB .
ACCESSION P 1 2 5 II
SOURCE L e is h m a n ia  ววทo v a n i.

ORGANISM

ORIGIN

L e is h m a n ia  d o a o v a n i
E u k a ry o ta ;  E u g le n o d o a ; K i r . e t o p ia s t id a ;  T ry p a n o s o m a tid a e ; 
L e is h m a n ia .

1 MSSKKYELDA AAFEDKPESH SDAEMTr QKP QRRQSVLSKA VSEHDERATG PATDLLPPSK
61 GLTTEE.AEEL LKKYGRNELP EKKTPSWL I  Y VRGLWGPMPA A L W IA IIIE F ALENWPDGAI

121 LFAIQIANA7 IGNYE7IKA3 DAVAALK}|‘3L KPTATVTRDS KWQQIDAAVL VPGDLVKLAS
181 GSAV PADcS X NE--/IDVDEA ALTGES1PVT MGPEHMPKMG SNWRGEVEG TV Q iTG ร LT E
241 FGKT.AALLQS VESDLGNIHV I  L.RRVMLALC AISFILCMCC FIYLLARFYE TFRHALQFAV
301 พ L W S I ?£a LE IW TTTLA VGSKHLSHHK I  IVTKLSAIE MMSGVNMLCS DKTGTLTLNK
361 MEIQEQCFTF EEI-NDLK3TL * LAALAAโ-โ/โR EPPRDALDTM VLGAADLDEC DNYQQLN FVP
421 FDPTTKRTAA TLVDRRSGEK F DVT KG APHV ILQMVYNQDE IN D E W D IID SLAARGVRCL
481 SVAKTDQQGR WHMAGILTFL DPPRPDT;OT IRRSKEYGVD VKMITGDHLL I  AKEMCRMLD
541 LDPNILTADK LPQIKDANDL PEDLGEKYG อ MMLSVGGFAQ VFPEHKFMIV ETLRQRGYTC
601 AMTGDGVNDA P.ALKRADVGI AVHGATD.AAR AAADMVLTEP GLSVWEAML VSREVFQRML
661 SFLTYRISAT LQLVCFFFIA CFSLTPHAY G SVDPNFQFFH LPVLMFMLIT LLNDGCLMT I
721 GYC'HVI PSIR P C r^ iL P W F VSASI LAAVA CGSSLMLLWI GLEGYSSQYY ENSWFHRLGL
781 AQLPQGKLVT KMYLKISISD FLTLFSS RTG GHFFFYVPPS P IL E C G A IIร LLVSTMAASF
841 WHKSRPCNVL TE GLAWGQTN AEKLLPLพ'.'พ IYCIVWWFVQ DW KVLAHI c MDAVDLFGCV
901 SDASGSGPIK PYSDDMKVNG FEPVKK? AZK STEKALNLSV SSGPHKALEG LREDTHVLNE
961 STSPVNAFS? KVrCH

/ /
8 . D EFIN ITIO N p ro ta n  n a t iv e  ATPase. 
ACCESSION AAB70152
SOURCE Trypanosom a c r u r i .

ORGANISM

ORIGIN

Trypanosorr.3 c r u d i
E u k a ry o ta e ; m i t o c h o n d r ia l  e u k a ry o te s ;  E u g le n o z o a ;

/ /
9.

1 MNQKNDKSVL NNSNNGNFNE 
61 AEAEELLAKY GRNELPEKKT

121
181
241
301
361
421
481
541
601
๐61
721
781
941
901

QLANATIGWY 
PADCSINEGV 
AVLLQSVESD 
V S IP IA L E IV

=
TDSQGRWHLC
ILTADKLPKV
GVNDAPALNR
RISATLQLVC
VPSKLPQRWN
GKWTLLYLK
PDGLLTEGLA
GKWEQYEDE

E TI  KAG DAVA 
IDVDEAALTG 
LGNTHVILSR 
VTTTLAVGSK 
DLRSVLVLAA 
KR7NEKFSVT 
GILTFLDPPR 
DVNDLPDDLG 
ADVGIAVQGA 
FFFIACFSLT 
L P W F T IA II  
IS IS D FLTLF
w r r r * v K r n i  T

QHPPQKFQKR 
PSWLIFVrLNL 
ALKNSLKPVA 
ESLPVTMGTD 
VMWLTSFSF 
KLSRHKIITT 
LAAKWREPPR 
KGAPHVIIQL 
PDTKETIRR3 
EKYGEMMLGV 
TDAARAAADM 
PRNYGSATAD 
LAAVACGS3L 
SSRTGGRWFF 
PLWVWIYCIV 
KEPTV

QSVLSKAISE 
WGPMPFALWV 
TVHRDGAWKQ 
KMPKMGSNVV 
TLC LIC F IY L 
KLTAIEMMSG 
DALDTMVLGA 
VYNQDEINDQ 
KQYGVDVKMI 
GGFAQVFPEH 
VLTGPGLSW 
FQFFHLPVLM 
MLLWIALEGW 
TMAPGLVLLI 
WWLIQDAVKV

HKEDGVDEVP 
A I IIEFALEN 
LDAALLVPGอ 
RGEVDGTVQY 
MVKFKESFRR 
VNMLCSDKTG 
ADLDECDNYT 
W E IID S L A A  
TGDHVLIAKE 
KFMIVEALRQ 
VEAMLVSRQV 
FMLITLLNDG 
SDETYPNSWF 
GAIISLFVSS 
GTHKLMEWMD

DEFINITIO N H * - t r a n s p o r t in g  ATPase (EC 3 .6 .1 .3 5 )  ( c lo n e  HAA13)
(H e te ro s ig m a  a k a s h iw o ) .  

ACCESSION S53302

MLPPSKG I.TT 
WPDGAILLAI 
LVKLASGSAV 
TGQNTFFGKT 
SLQFSWVLV 
TLTLNKMEIQ 
QTEFVPFDPT 
RGVRCI.SVAK 
MCRMLMLDPN 
YGFTCAMTG อ 
FQCMLSFI.TY 
CLMTIGYDRV 
KALGLAQLKQ 
MVASFWHTSR 
LFGCVSRAYG

-  g o ld e n  a l

SOURCE H e te ro s ig m a  a k a s h iw o .
ORGANISM H e te ro s ig m a  a ka sh iw o

E u k a ry o ta e ; m i t o c h o n d r ia l  e u k a ry o te s ;  s t r a m e n o p i le s ;  
R a p h id o p h yce a e ; H e te ro s ig m a .

1 MQKPPLNRKA SDRAMELNKQ SPATGGPVLF DRKRSMSIDD VMEEREKQDS SGGPIKLGDI 
61 RSEDFRRSFH SGRSHDLDIE DPSSSAAAES FEPSTGLTTE EAEILLKQWG KNELIEKTKS

ORIGIN



121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

2 5 3 S ;
SLPVTMLKGD
AFLIVLSPLL
KMDAIVARL3
KWKEPPKDAL
HIVLDLCHDK
LTIERARVHG

APMPIMIWIA
CHRDGQFKNM
NPKMGSTVAR
CGITLWYLLD
AIEELAGMNM
DTMVLGACDV
KRIEEAVDFK
VEVKMVTGDH

ILIEAVLENW
NATLLVPGDL
GEVEATVTAT
QGEDFKESIS
LCSDKTGTLT
SLCNPFTQLD
VLELAERGIR
QVIAKETARV

PDMYILCGLQ 
VILGAGAAVP 
GMNTFFGKTA 
FW VLLVASI 
LNKMVIQDDC 
YTPFDPTLKR 
SLAVARTNAK 
LDMGTNILGC

AINGGVGFYE
ADCMINEGQI
NLIQSVDELG
P IA IE V W T A
PMFVDGITPE
TEAELKGPDG
GQWFMLGILT
DGLPTLDAEG

MYKAGNAVAA
EYDQAALTGE
KLQKILLYIM
TMALGSRELA
DVILHAALAA
KTFKVTKGAP
FLDPPRPDTK
KLPSGAEMAD

ICQRWDCN3
AARAAADIVL
DYNSEFPRFW
AOV.RRTT.T.T พ

VQKPGKLLAA
CTCGCTSTTS
ICSSNLSGS3

FAQVFPEHKF 
T ร PGLTVWE 
GMPVIALIMI 
WALDSTSPTS 
AFLFAVGLST 
LGSTTPRVSS 
LLSRCLY

VTVEAVRMGG
A IIV A R K IF A
TLLNDGTIIS
LFNKFGVELE
ANSLTWPFGE
LNTTAENMLM

FEVGMTGDGV
RMKSFIVYRV
IAYDNVQSSK
YAEVMAVMYL
GMAALPPVAP
RMRRLEEGMV

NDAPALKRAD
ACTLQLLVFF
NPEVWNLPAV
KVSLSDFLTL
PPSGHTVWCG
VSQQMILLVL

I3IAVQGATD
FVGVLWLHPQ
YWSTVLGMI
FASRTHGPFW

ssss
/ /
10 . D EFIN ITIO N P -A ??ase . 
ACCESSION AAC27991 
SOURCE E ra e r ic e i la  n id u la n s .

ORGANISM E m e r ic e l la  n id u la n s
E u k a ry o ta e ; F u n g i;  A s c o m y c o ta ; E u a sco m yce te s ; P le c to m y c e te s ;  
E u r o t ia le s ;  T r ic h o c o m a c e a e ; E m e r ic e l la .

ORIGIN
1 MAERKISY.AA 

61 KKKPWYKFKA 
121 VQFIGYFRG? 
181 GDIAMKAWX 
241 ATANDDTLKE 
301 KAYAIVTATA 
361 HLKIATPEH3 
421 LAGVDILCSD 
481 TLRRYPKARE 
541 EEAQKFREKA 
601 SVKMLTGDAL 
661 YQWEMLQQC 
721 DAIKLARQIF 
781 VAYDNAHFEA 
841 FLEVSLTENW 
901 FSTNNDTDIV 
961 LSKLAIEHEV

DVENGDHSRP 
KAGGENGEEG 
ILYVMELAVL 
RDGQEQEILA 
NDDDDDDHGI 
KHSFVGKTAA 
DNTLLHWTLI 
KTGTLTANQL 
ILARNWVTEK 
SEFARRGFRS 
AIAKETCKML 
GHLTAMTGDG 
QRMKAYIQYR 
RPVEWQLPKI 
L I  FVTRGGKT 
TW VIW AYSI 
DANGKSRYTL

TDVNDDAGLD 
FVAPEDWLET 
LAAGLRDWID 
RELVTGDIW 
EARLGV ร LVA 
LVQGAQDQGH 
LLIIGVPVGL 
SIREPYVNEG 
YTPFDPVSKR 
LGVAVQKEGE 
ALSTKVYDSE 
VNDAPSLKKA 
IALCIHLELY 
WVISWLGVL 
WPSWQLVGAI 
G V T IIIA W Y  
GARAEPEDDE

EYGPLNRYIS
DLNGLPSSQI
LG V IIG ILM L
IEEGTIVPAD
VDQSAITGES
FKAVMDNIGT
PW TTTTLAV
VDVNWMMAVA
ITTICTCDGV
PWQLLGMYPM
RLIHGGLAGS
DCGIAVEGST
LV TS M IIIN E
LAAGTWTMRA
FWDVLATLF
Y LLT IIP A LD

TARDNRCGST
c PD D W P rrw v

naw “ k
VRLICDYDKP
LAVDKYMADT
SLLVLVMFWI
GAAYLAEQKA
AIASNHNVKN
p YTPA kYZA PVTs s s
AQHDLVEKAD
EAAQAAADIV
T IK A D L IV F I
SLFLENGGII
CVFGWLAGDY
NLGRKNRSW

SSAGALSMKQ
ELTTSKTNFF
QAGNVVASLK

ร ^
LAAHIGGFYR
IVQKLTAIES
LDPIDKVTIL
A.ILAMSECSP
TIAEAQHLGL
GFAEVFPEHK
FLAPGLSTIV
A L F A n r .A T T A

QNFGSPQPML
VETSPPSQAT
DTKVENLLNH

/ /
11. D EFIN ITIO N H + - t r a n s p o r t in g  ATPase (EC 3 .6 .1 .3 5 )  2 , p la sm a  membrane -  y e a s t

(Saccharomyces cerevisiae).
ACCESSION PXBY2P
SOURCE b a k e r 's  y e a s t .

ORGANISM S accharom yces c e r e v is ia e
E u k a ry o ta e ; m i t o c h o n d r ia l  e u k a ry o te s ;  F u n g i;  A sco m yco ta ; 
H e m ia sccm yce te s ; S a c c h a ro m y c e ta le s ; S a c c h a ro m y c e ta c e a e ; 
S a cch a ro m yce s .

ORIGIN

ร;
121
181
241
301
361
421
481
541
601
661
721
781
841
901

MSSTEAKQYK
ADDSDSDEDI
EVARRRKKYG
LLNASVGFIQ
A  TY4R T V T  F. r x t

AAALVGQASG 
IGVPVGLPAV 
EPYTVEGVS? 
DPVSKKVTAV 
ALGVARKRGE 
LGLGTNIYNA 
TGDGVNDAPS 
พ YRIALSLH 
LPRLWGMSII

ร๊เริร๊ร๊

EKPSKEYLHA
DQLIDELQSN
LNQMAEENES
EFQAGSIVDE
FLQIDQSAIT
VEGHFTEVLN
VTTTMAVGAA
DDLMLTACLA
VESPEGERIV
GHWEILGVMP
ERLGLGGGGD
LKKADTGIAV
LEIFLGLW IA
LGIVLAIGSW
SWQLAGAVFA
FDRLMNGKSL

SDGDDPANNS
YGEGDESGEE
LIVKFLMFFV
LKKTLANTAT
GESLAAEKHY
G IG IIL L V LV
YLAKKQAIVQ
ASRKKKGLDA
CVKGAPLFVL
CMDPPRDDTA
MPGSELADFV
EGATDAARSA
ILNNSLDINL
ITLTTMFLPN
VDIIATM FTL
KEKKSTRSVE

AASSSSSSST 
EVRTDGVHAG 
GPIQFVMEAA 
VIRDGQLIEI 
GDEVFSSSTV 
IATLLLVWTA 
KLSAIESLAG 
IDKAFLKSLI 
KTVEEDHPIP 
QTINEARNLG 
ENADGFAEVF 
ADIVFLAPGL 
IV F IA IF A D V  
GGIIQNFGAM 
FGWWSENWTD 
DFMAAMQRVS

n
1 2 . DEFIN ITIO N PLASMA MEMBRANE ATPASE 2 (PROTON PUMP)
ACCESSION P I 9657
SOURCE b a k e r 'ร  y e a s t .

ORGANISM S accharom yces c e r e v is ia e

STSASSSAAA
QRWPEKDLS
AILAAGLSDW
PANEWPGEI
KTGEAFMWT
CFYRTVGIVS
VEILCSDKTG
EYPKAKDALT
EDVHENYENK
LRIKMLTGDA
PQHKYRWEI
SAIIDALKTS
ATLTIAYDNA
NGVMFLQISL
IVSWRVWIW
TQHEKSS

V O D  V A  A A A  A
TDPAYGLTSD 
VDVGVICALL 
LQLESGTIAP 
ATGDNTFVGR 
ILR Y T LG IT I 
TLTKNKLSLH 
KYKVLEFHPF 
VAELASRGFR 
VGIAKETCRQ 
LQNRGYLVAM 
RQIFHRMYSY 
PYAPEPVKWN 
TENWLIFVTR 
SIGIFCVLGG



90

E u k a ry o ta e ; F u n g i;
ORIGIN

6;
121
181
241
301
361
421
431
541
601
661
721
731
841
901

/ /

MSSTEAKQYK 
a d d s d s d £ d i  
EVARRRKXYG 
LLNASVGFIQ 
ADGRIVTEDC 
AAALVGÇASG 
IGVPVGLPAV 
EPYTVEGY5P 
DPVSKKVTAV 
ALGVARKRGE 
LGLGTNIYNA 
TGDGVNEAPS 
พ YRIALSLH 
LPRLWGM5II 
P A G ?  F a' s  SI p

EKPSKEYLHA 
DQLIDELQSN 
LNQMAEENES 
EFQAGSIVDE 
FLQIDQSAIT 
VEGHFTEVLN 
VTTTMAVGAA 
DDLMLTACIA 
VE3PEGERIV 
GHWEILGVMP 
ERLGLGGGGD 
LKKADTGIAV 
L E I FLGLWTA 
LGIVLAIGSW 
รพQLAGAVFA 
FDRLMNGKSL

A s c o m y c o ta ;

SDGDDPANNS
YGEGDESGEE
LIVKFLMFFV
LKKTLANTAT
GESLAAEKHY
G IG IIL L V L V
YLAKKQAIVQ
ASRKKKGLDA
CVKGAPLFVL
CMDPPRDDTA
MPGSELADFV
EGATDAARSA
ILNNSLDINL
ITLTTMFLPN
VDIIATMFTL
KEKKSTRSVE

H( + ) A TP ase .

FYYIMSTSQA

13. DEFINITIO N p lasm a membrane 
ACCESSION AAD11605 
SOURCE E m e r ic e l la  n id u la n s .

ORGANISM E m e r ic e l la  n id u la n s

H e m ia sco m yce te s ;

A A G G G G ร  G .'ร T

EVRTDGVHAG
GPIQFVMEAA
VIRDG Q LIEI
GDEVFSSSTV
IATLLLVWTA

iisS
KTVEEDHPIP 
QTINEARNLG 
ENADGFAEVF 
ADIVFLAPGL 
IV F IA IF A D V  
GGIIQNFGAM 
F GWW ร E NWT D 
DFMAAMQRVS

STSASSSAAA 
QRWPEKDLS 
AILAAGLSDW 
PANEWPGEI 
KTGEAFMWT 
CFYRTVGIVS 
VEILC5DKTG 
EYPKAKDALT 
EDVHENYENK 
LRIKMLTGDA 
PQHKYRWEI 
R A T  T D A T .K T R  
ATLTIAYDNA 
NGVMFLQISL 
IVSWRVWIW 
TQHEKSS

V P R h T A A A A .^ A  
TDPAYGLTSD 
VDVGVI CALL 
LQLESGTIAP 
ATGDNTFVGR 
ILR Y T L G IT I 
TLTKNKLSLH 
KYKVLEFHPF 
VAELASRGFR 
VGIAKETCRQ 
LQNRGYLVAM 
RQIFHRMYSY 
PYAPEPVKWN 
TENWLIFVTR 
SIGIFCVLGG

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

E u k a ry o ta ;  F u n g i;  A s c o m y c o ta ; E u a s c o m y c e te s ; P le c to m y c e te s ;  
E u r o t ia ie s ;  T r ic n o c o m a c e a e ; E m e r ic e l la .

MAERKISYAA 
KKKPWYKFWA 
VQFIGYFRGP 
GDIAMKAYVK 
ATANDDTLKE 
KAY A I VT AT A 
HLKIATPEHS 
LAGVDILCSD 
TLRRYPKARE 
EEAQKFREKA 
SVKMLTGDAL 
YQWEMLOQR 
DAIKLARQIF 
VAYDNAHFEA 
FLEVSLTENW 
FSTNNDTDIV 
LSKLAIEHEV

DVEMGDHSR? 
KAGGENGEEG 
ILYVMELAVL 
RDGQEQEILA 
NDDDDDDHGI 
KHSFVGKTAA 
DNTLLHWTLI 
KTGTLTANQL 
ILARNWVTEK 
SE FARRGFRS 
AIAKETCKML 
GHLTAMTGDG 
QRMKAYIQYR 
RPVEWQLPKI 
LIFVTRGGKT 
TVWTWAYSI 
DANGKSRYTL

T0VNDSAGL ว 
FVAPEDWLET 
LAAGLRDWTD 
RELVTGDIW  
EARLGVSLVA 
LVQGAQDQGH 
LLIIGVPVGL 
SIREPYVNEG 
YTPFDPVSKR 
LGVAVQKEGE 
ALSTKVYDSE 
VNDAPSLKKA 
IALCIHLELY 
WVISWLGVL 
พ? SWQLVGAI 
G V T IIIA W Y  
GARAEPEDDE

EYGALNRYIS 
DLNGLPSSQI 
LG V IIG ILM L 
IEEGTIVPAD 
VDQSAITGES 
FKAVMDNIGT 
PW TTTTLAV 
VDVNWMMAVA 
ITTICTCDGV 
PWQLLGMYPM 
RLIHGGLAGS 
DCGIAVEGST 
LV TS M IIIN E  
LAAGTWIMRA 
FWDVLATLF 
Y LLT IIP A LD

TARDNRRGST
EPRRKRGGWN
NAWGWYQEK
VRLICDYDKP
LAVDKYMADT
SLLVLVMFWI
GAAYLAEQKA
AIASNHNVKN
RYTCAKGAPK
FDPPREDTAH
AQHDLVEKAD
EAAQAAADIV
T IK A D L IV F I
SLFLENGGII
CVFGWLAGDY
NLGRKNRSW

SSAGALSMKQ 
ELTTEKTNFF 
QAADWASLK 
ETYETYKEYL 
CYYTTGCKRG 
LAAWIGGFYR 
IVQKLTAIES 
LD PIDKVTIL 
AILAMSECSP 
TIAEAQHLGL 
GFAEVFPEHK 
FLAPGLSTIV 
A T. F A  HT. A T  T A
QNFGSPQPML
VETSPPSQAT
DTKVENLLNH

/ /



T r i o s e  p h o s p h a t e  I s o m e r a s e  
S t r u c t u r a l  c l a s s :  A l p h a / B e t a  
S i m i l a r  t o  C h i t i n a s e  
1 4  s e q u e n c e
1. DEFINITIO N t r io s e p h e s p h a te  is o m e ra s e  1.

ACCESSION NP_000356 
SOURCE human.
ORGANISM Homo s a p ie n s

E u k a ry o ta ;  M e ta zo a ; C h o rd a ta ;  C r a n ia ta ;  V e r te b r a ta ;  M am m alia ; 
E u th e r ia ;  P r im a te s ;  C a t a r r h in i ;  H o m in id a e ; Homo.

ORIGIN
I  MAPSRKFFVG GKWKMNGRKQ 3LGELIGTLN AAKVPADTEV VCAPPTAYID FARQKLDPKI 

61 AVAAQNCYKV TNGAFTGEIS PGMIKDCGAT WWLGHSERR HVFGESDELI GQKVAHALAE 
121 GLGVIACIGE KL2EREAGI7 EKWFEQTKV IADNVKDWSK WLAYEPVWA IGTGKTATPQ 
131 QAQEVHEKLR GWLKSNVSCA YAQSTRIIYG GSVTGATCKE LASQPDVDGF LVGGASLKPE 
241 FVDIINAKQ

/ /
2. DEFINITIO N TRI0SEPKC3PHATE ISOMERA.SE (T IM ).
ACCESSION P48500
SOURCE N orw ay r a t .

ORGANISM R a ttu s  n o rv e z ic u s
E u k a ry o ta e ; M e ta zo a ; C h o rd a ta ; V e r te b r a ta ;  M am m alia ; E u th e r ia ;  
R o d e n tia ;  S c iu r o g r .a th i ;  M u r id a e ; M u r in a e ; R a t tu s .

1 MAPSRKFFVG GNWKMNGRKK CLGELIC7LN AAKLPADTEV VCAPPTAYID FARQKLDPKI 
61 AVAAQNCYKV TNGAFTGEIS PGMIKDLGAT WV/LGHSERR HIFGESDELI GQKVNHALSE 

121 GLEVIACIGE KLCEREAGIT EKWFEQTKA IACNVKDWCK WLAYEPVWA I  GTGKT AT PQ 
131 QAQEVHEKLR GWLHCNVSE3 VAQCTRIIYG GSVTGATCKE LASQPDVDGF LVGGASLKPE 
241 FVDIINAKQ

/ /
3. is o m e r a s e , t r io s e p n o s p h a te .
ACCESSION 223374
SOURCE human.

ORGANISM Homo s a p ie n s
E u k a ry o ta e ; .m ito c h o n d r ia l  e u k a ry o te s ;  M e ta zo a ; C h o rd a ta ; 
V e r te b r a ta ;  E u th e r ia ;  P r im a te s ;  C a t a r r h in i ;  H o m in id a e ; Homo.

ORIGIN
1 APSRKFFVGG NWKMNGRKKN LGELITTLNA AKYPADTEW CAPPTAYIDF ARQKLDPKIA 

61 VAAQNCYKVT NGAETGEISP GMIKDCGATW พ LGHSERRH VFGESDELIG QKVAHALSEG 
121 LGVIACIGEK LDEREAGITE KWFEQTKVI ACNVKDWSKV VLAYEPVWAI GTGKTATPQQ
131 AQEVHEKLRG WLKSNVSDAV AQSTRIIYGG SVTGATCKEL ASQPDVDGFL VGGASLKPuF 
241 VDIINAKQ

/ /
4. DEFINITIO N t r io s e - p h o s p h a te  is o m e ra s e  
ACCESSION AAA354 38
SOURCE ch im pa n ze e .

ORGANISM Pan t r o g lo d y te s
E u k a ry o ta e ; m ito c h o n d r ia l  e u k a ry o te s ;  M e ta zo a ; C h o rd a ta ; 
V e r te b r a ta ;  E u th e r ia ;  P r im a te s ;  C a t a r r h in i ;  H o m in id a e ; Pan.

ORIGIN
1 MAPSRKFFVG GNWKMNGRKQ SLGELIGTLN AAKVPADTEV VCAPPTAYID FARQKLDPKI

61 AVAAQNCYKV TNGAFTGEIS PGMIKDCGAT WVVLGHSERR HVFGESDELI GQKVAHALAE
121 GLGVIACIGE KLDEREAGIT EKWFEQTKV IADNVKDWSK WLAYEPVWA I  GTGKTAT PQ
181 QAQEVHEKLR GWLKSNVSDA VAQSTRIIYG GSVTGATCKE LASQPDVDGF LVGGASLKPE
241 FVDIINAKQ

//

5. DEFINITIO N TRIOSEPHOSPHATE ISOMERASE ( T IM ) .
ACCESSION P00939
SOURCE O ry c to la g u s  c u n ic u lu s .

ORGANISM O ry c to la g u s  c u n ic u lu s
E u k a ry o ta e ; M e ta zo a ; C h o rd a ta ; V e r te b r a ta ;  M am m alia ; E u th e r ia ;  
Lagom orpha; L e p o r id a e ;  O r y c to la g u s .

ORIGIN



/ /
6.

1 APSRKFFVGG NWKMNGRKKN LGELITTLNA AKVPADTEW CAPPTAYIDF ARQKLDPKIA 
61 VAAQNCYKVT NGAFTGEISP GMIKDCGATW WLGHSERRH VFGESDELIG QKVAHALSEG 

121 LGVTACIGEK LDEREAGITE KWFEQTKVI ADNVKDWSKV VLAYEPVWAI GTGKTATPQC 
181 AQEVHEKLRG WLKSNVSDAV AQSTRIIYGG SVTGATCKEL ASQPDVDGFL VGGASLKPEr 
241 VDIINAKQ

DEFINITIO N T P I.

ACCESSION AAC36016 
SOURCE house  mouse.

ORGANISM Mus m uscu lu s
E u k a ry o ta ;  M e ta zo a ; C h o rd a ta ; V e r te b r a ta ;  M am m alia ; E u th e r ia ;  
R o d e n tia ;  S c iu r o g n a th i ; M u r id a e ; M u r in a e ; Mus.

ORIGIN
1 MAPTRKFFVG GNWKMNGRKK CLGELICTLN AANVPAGTEV VCAPPTAYID FARQKLDPKI 

61 AVAAQNCYKV TNGAFTGEIS PGMIKDLGAT WWLGHSERR HVFGESDELI GQKVSHALAE 
121 GLGVIACIGE KLDEREAGIT EKWFEQTKV IADNVKDWSK VVLAYEPVWA IGTGKTATPQ 
181 QAQEVHEKLR GWLKSNVNDG VAQSTRIIYG GSVTGATCKE LASQPDVDGF LVGGASLKPE 

FVDIINAKQ241
/ /
7 . DEFINITION tr io s e p h o s p h a te  is o m e ra s e .
ACCESSION CAA30823 
SOURCE rh e s u s  m onkey.

ORGANISM Macaca m u la t ta
E u k a ry o ta ;  M e ta zo a ; C h o rd a ta ;  V e r te b r a ta ;  M am m alia ; E u th e r ia ;  
P r im a te s ;  C a t a r r h in i ;  C e r c o p ith e c id a e ;  C e r c o p i th e c in a e ;  M acaca .

ORIGIN
1 MAPSRKFFVG GNWKMNGRKQ NLGELIGTLN AAKVPADTEV VCAPPTAYID FARQKLDPKI 

61 AVAAQNCYKV TNGAFTGEIS PGMIKDCGAT WWLGHSERR HVFGESDELI GQKVAHALAE 
121 GLGVIACIGE KLDEREAGIT EKWFEQTKV IADNVKDWSK WLAYEPVWA IGTGKTATPQ 
181 QAQEVHEKLR GWLKSNVSEA VAQSTRIIYG GSVTGATCKE LASQPDVDGF LVGGASLKPE 
241 FVDIINAKQ

/ /
8. DEFINITION T IM .

ACCESSION
SOURCE

ORGANISM

ORIGIN

AAA49094
c h ic k e n .
G a llu s  g a l lu s
E u k a ry o ta e ; m i t o c h o n d r ia l  e u k a ry o te s ;  M e ta z o a ; C h o rd a ta ;  
V e r te b r a ta ;  A r c h o s a u r ia ;  A ve s ; N e o g n a th a e ; G a l l i f o r m e s ;  
P h a s ia n id a e ; P h a s ia n in a e ; G a l lu s .

1 MAPRKFFVGG NWKMNGDKKS LGELIHTLNG AKLSADTEW CGAPSIYLDF ARQKLDAKIG 
61 VAAQNCYKVP KGAFTGEISP AMIKDIGAAW VILGHSERRH VFGESDELIG QKVAHALAEG 

121 LGVIACIGEK LDEREAGITE KWFEQTKAI ADNVKDWSKV VLAYEPVWAI GTGKTATPQQ 
181 AQEVHEKLRG WLKSHVSDAV AQSTRIIYGG SVTGGNCKEL ASQHDVDGFL VGGASLKPEF 
241 VDIINAKH

/ /
9 . DEFINITIO N t r io s e p h o s p h a te  is o m e ra s e .
ACCESSION AAC37247 
SOURCE A n o p h e le s  s p .

ORGANISM A n o p h e le s  s p .
E u k a ry o ta e ; m i t o c h o n d r ia l  e u k a ry o te s ;  M e ta z o a ; A r th ro p o d a ;  
T ra c h e a ta ;  I n s e c ta ;  P te r y g o ta ;  D ip te r a ;  N e m a to c e ra ; C u l ic o id e a ;  
C u l ic id a e ;  A n o p h e le s .

ORIGIN
1 VGGNWKMNGD KASITELCKT LSAGPLDPNT EWVGCPAPY LSLARSLLPE TIGVAAQNCY 

61 KVAKGAFTGE ISPAMLKDLG LGWWLGHSE
แ
10 . DEFINITIO N t r io s e p h o s p h a te  is o m e ra s e .
ACCESSION AAC37246
SOURCE S p o d o p te ra  l i t t o r a l i s .

ORGANISM S p o d o p te ra  l i t t o r a l i s
E u k a ry o ta e ; m i t o c h o n d r ia l  e u k a ry o te s ;  M e ta z o a ; A r th ro p o d a ;  
T ra c h e a ta ;  I n s e c t a ;  P te r y g o ta ;  L e p id o p te r a ;  N o c tu o id e a ;

ORIGIN
1 VGGNWKMNGD KKQVTEIVET LKKGPLDSNV EVWGVPAIY LEYVQSIVPN TINVAAQNCW 

61 KSPKGAFTGE ISPAMIKDIG ANWWLGHSE R
/ /
11 . DEFINITIO N TRIOSEPHOSPHATE ISOMERASE (T IM ) .
ACCESSION P50921
SOURCE V ib r io  m a r in u s .

ORGANISM V ib r i o  m a r in u s



E u b a c te r ia ;  P r o te o b a c te r ia ;  gamma s u b d iv is io n ;  V ib r io n a c e a e ;  
V ib r i o .

ORIGIN
1 MRHPWMGNW KLNGSKEMW DLLNGLNAEL EGVTGVDVAV APPALFVDLA ERTLTEAGSA 

61 IILGAQNTDL NN3GAFTGDM SPAMLKEFGA TH IIIG H S ER  REYHAESDEF VAKKFAFLKE 
121 NGLTPVLCIG ESDAQNEAGE TMAVCARQLD AVINTQGVEA LEGAIIAYEP IWAIGTGKAA 
181 TAEDAQRIHA QIRAHIAEKS EAVAKNWIQ YGGSVKPENA AAYFAQPDID GALVGGAALD 
241 AKSFAAIAKA AAEAKA

/ /
12 . D EFIN ITIO N TRIOSEPHOSPHATE ISOMERASE {T IM } .
ACCESSION P48499
SOURCE L e is h m a n ia  m e x ic a n a .

ORGANISM L e is h m a n ia  m ex icana
E u k a ry o ta ;  E u g le n o z o a ; K in e t o p la s t id a ;  T ry p a n o s o m a tid a e ; 
L e is h m a n ia .

ORIGIN
1 MSAKPQPIAn ANWKCNGTTA SIEKLVQVFN EHTISHDVQC W APTFVHIP 

61 Y V IS A tN A IA  KSGAFTGEV3 MPILKDIGVH WVILGHSERR TYYGETDEIV 
121 GFMVIACIGE TLQQREANQT AiOV/LSOTSA IAAKLTKDAW NQWLAYSPV 
181 PEQAQEVHLL LRKWSENIG TDVAAKLRIL YGGSVNAANA ATLYAKPDIN 
241 PEFRDIIDAT R

LVQAKLRNPK
AQKVSEACKQ
WAIGTGKVAT
GFLVGGASLK

/ /
1 3 . DEFIN ITIO N TRIOSEPHOSPHATE ISOMERASE (T IM ).
ACCESSION P04790
SOURCE E s c h e r ic h ia  c o l i .

ORGANISM E s c h e r ic h ia  c o l i
E u b a c te r ia ;  P r o te o b a c te r ia ;  gamma s u b d iv is io n ;

ORIGIN
1 MRHPLVMGNW KLNGSRHMVH ELVSNLRKEL AG\71GCAVAI APPEMYIEMA 

61 LGAQNVDLNL SGAFTGETSA AMLKDIGAQY IIIG HSER RT YHKESDELIA 
121 LTPVLCIGET EAENEAGKTE EVCARQIDAV LKTQGAAAFE GAVIAYEPVW 
181 AQAQAVHKFI RDHIAKVDAN IAEQVIIQYG GSVNASNAAE LFAQPDIDGA 
241 AFAVIiTCAAE .RAKQA

KREAEGSHIM
KKFAVLKEQG
AIGTGKSATP
LVGGASLKAD

/ /
14 . D EFIN ITIO N t r i o s e  p h o s p h a te  is o m e ra s e .
ACCESSION AAC39065 
SOURCE f r u i t  f l y .

ORGANISM D ro s o p h ila  m e la n o g a s te r
E u k a ry o ta ;  M e ta z o a ; A r th ro p o d a ;  T ra c h e a ta ;  H exapoda ; I n s e c ta ;  
P te r y g o ta ;  D ip te r a ;  B ra c h y c e ra ;  M uscom orpha; E p h y d ro id e a ; 
D r o s o p h i l id a e ;  D ro s o p h i la .

ORIGIN

«121
181
241

MSRKFCVGGN
AGQNAYKVAK
KVIACIGETL
QEVHAFLRQW
DIINARQ

WKMNGDQKSI
GAFTGEISPA
EEREAGKTNE
LSDNISKEVS

AEIAKTLSSA
MLKDIGADWV
WARQMCAYA
ASLRIQYGGS

ALDPNTEW I
ILGHSERRAI
QKIKDWKNW
VTAANAKELA

GCPAIYLMYA 
FGESDALIAE 
VAYEPVWAIG 
KKPDIDGFLV

RNLLPCELGL
KAEHALAEGL
TGKTATPDQA
GGASLKPEFV

/ /



ภาคผนวก ข

ร ูปแบบ (Pattern) ท ี่ใช ้ในการ Train โครงข ่ายประสาทเทยม (บางส ่วน)
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1 2tûT£>VKI HLVTU»JSAK 1 3aPSiOFlTTTPHSLLVS 14  M* น iSM U M  AM ?rcv IK• 1  Pteu-vsWJSPRAM lu s  I !5 P&AK1 TCH t KVPtao05P

2 0  movî>mKKfi»GLi® 21  îssEvnscgpwKŒ? 2 2 tsatlti3.tî,otym fV 23r2Hivma«$Bisg«K
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0  sr>n so* kj>IvJ>vt: TÎ.

4 TESTl £ 13. r j n w m s v

3  r«TSพ?i f f  OUriMTKVEV

1 POADVTITlïAOTOROI» 2  î SES1 vs 3 WŸCfTÏÏ DKPSQ 3q£»E I ร VK.VLPS TS pw 0

5  WSVÏAWftMœS CfflVO 6 EE CSL VQT AVTTIPAPTH 7  PS VKLT (JVRVRtfTPKECT

1 0pjW5CSVVrn.E3R5 PPRKAYEVS WALXKTLTS RP A<5 Î<3RTI jMMmsvrt



98

3 6  TESSÏ OLRVrPLHASn [

4 0  fcYH ? 'ท n  โ TOf&S A IT

4 4  TAHSJttww APRATXTO

3 7  lWSnîGÏRITWMOES 3 3  JU33VÏ'I rEDFWDSรVGV 3 9  STOYYTVfSiffCS DYK

'P A fA V rw m  TYOETO £*t: Td-KPçronvn TW



99

48RATlT0S.KPS«DYrim 49pœE\Ti ท Vja ใ®MŒร 5 0  STSAWSOtMWnCVTS 5 1  VE9BVmXBStTSJsPJ>.Q

W VRVDPLÆ H I t'ETSR SEÏSV7I 1VEKT AKVAEK CRDVLQKmK LCpCV5 2
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