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Study on the creation of gene function
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Abstract

S-1 sequence is unique only to sterol A7-reductase, a product of DHCR7, among DHCR7 gene family
consisting of at least DHCR7, ERG24 (sterol Cl4-reductase), and LBR (lamin B receptor). In this study
the ancestor gene candidates of S-1 sequence were searched in GenBank Database through Basic Local
Alignment Search Tool, BLAST. Some species of Enterobacteriaceae were especially searched because of
the present symbiosis phenomenon in animal intestines. As the result, a partial sequence of urease C chain
of Klebsiella aerogenes, one species of Enterobacteriaceae,were found out as the candidate. This means the
possibility that horizontal gene transfer had ever happened between prokaryotes and eukaryotes.

ERG24 (A5 u—) Cld@ul#), LBR (53 BL+t7%—), DHCR7 (A5 10—\ A7 @)
9, DHCR7 #n¥7 7 IV —OFR— &R OBKIZB VT, A7 0=V AT BITEHERICOARR
MENsSTEVMPHELZEEZ LN LEAMER T2 A1 3720, Basic Local Alignment Search Tool
(BLAST) {2 & - T GenBnak DataBase Z 1% L7z, €OKIZIL, B OB ICHA L T 2 i@ He R H
WKHHEHL, ZORZMHET AHOBIETORHTF—5 % —20 L DBLASTHRELTVWE, HFHPTHA
WEHTE TR L Two e, TORE, SSEIWICIAE L Twv 2 @A Enterobacteriaceae i P
WEL D Klebsiella aerogenes O L7 —XEH| O MEmi & L CHB I ZO#EIE, HETOMEE
I BT 2 BIEFOEERSLRRERIZIT TIE R L, KPEH (horizontal gene transfer) 25 DHCR7 #A%
TORAEDOBNTRZ 5 72 R 2 LR R O—DEEZ bz,
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AT 0 — VAESEBATIE— &I, B4
WA RBEND, ZD-0, EWiElbE 5+
MRS SR T M EEZ SR TWD Y,
FRICA T O — VAEGHEEBOREBIZVET 2, A
T U —)V A7 — & %X, DHCR7 #in{I23—
F&MN, €O DHCR7 #{z X, A7 a—)LH
5-en Hii Tdh 5 ML MBI IIAFET 5 25,
AT 1 — )% 57-dien H§iE T d 2 BEALHMNLO M
FWRE R SRR I NV Z0Z LI2L -5 T,
PRI AT HUH L 2 & £ Ml ~HEL 3 % B~ D
HbYIZOWTEENRZENTHE Y,

DHCR7 BT D% v 3 7 B — Ik Hivk & JE
WHEMLTWwWAZ EPAMENT WD EETIZ,
ERG24 (A5 u—) Cl4 @icks) *° LBR (¥
Ko IVBLe7 s —) BHb. TNHDOBIET
FEWE, MHEIARRENE > TWnb, ERG24 1%
ATH—)IVC4ETHELZI—FL, A7u—
WAEGHRBECTAT O, NEHEO 14 . ZHEES
Z#ILS bo LBR BIZTHEMDIFIIVBL 7
7 — X ERHE O N T O MR O PRI B
boTwb, —J LBR 21X ERG24 OEEFE G
DRI, MIENTORELBETIEIRE-T
b, DHCR7 & & H1Z— DG EE T OHEBEH
SICHRTIBIEF77IV—ThbrEEILN
TWw5 Y, BERAY TR SN TW S EYEEET
DOEEE, NUBRTH 30%, MHET49%, F
AT ayTYayvNLTT4%, Yaf X+ F
T65%, B hT38%EEIN, LA2rdEHEEET
CHMCERWIIEELL-BIZT 3 HBIET %
DT, L EBEELNTVREETHS Y,

IS ERG24 % LBR 7 & L S N 5 (5
T773)—%, RWfJETId DHCR7 @&fst 7 7
)= AfNFHT L ET A, 2D DHCRT #in
F77 3V —TO—KEEDHEA S, DHCR7
BT HEWORRBEND ST I /7 BEGIH
HY, S1EHEFIEN TS, DHCR7 #EixT
ORI, EWELOBRET, ERG24 R Lk
O I BIR T O EHIAIT ST NS T 5
DNAWR2FHASINZbDEEZ LN TV S,
LAL, S1EFI2SHE L 2#E Tl R2Z]
HENTwiw,

Z Z T K Bf %8 T iE, National Center for
Biotechnology Information 72 £ ® 7 — ¥ X — &
BRI T, —UAEEIEL L TWw %R
T DNA R & 87 E % i3 T & % Basic Local
Alignment Search Tool (BLAST) I & » T S-1
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BEYI Dl a2 R4 2 & 2l A7z,
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S1EHIE, ¥ b Homo sapiens ® DHCR7 @
iz, EFIVAERE L CTHRBIERER S THEWE
DOWMERICESHWLENRTWEET T T4 v 2
Danio rerio ® DHCR7 R 1 4 X F X+ Arabi-
dopsis thaliana ® DWARF5 DY) % FIH L 72,
Wi &> DWARF5 &, 8% ® DHCR7 O % )V
7 (ortholog, HFEIEIEZT) THB ",

BLAST &%, S1EAZD b R S-1ES
KO EDHiHRORS % &L b DTl o7z, #BIaT
DEMRIIE K DERERN AN - 72720, FAIHS
HENPT LR viEELY, HNOBEETR Y 8
JEPFRS TV HIEEELH LD T, MEFRD
HEWER D Z & TRERNREZ KD, ZhiE, M
D BLAST Tl&, BlCwaHEoT—% D&k,
ortholog X paralog DM & 9 % A%, AL TIE,
PBCwwvdey b L72b 0L &I ADRTHE
B U 6720 TH b, D2, v bT5
W ZAL D BN D H Z 0D, EWOFEL[D
)L, BHREMFENGE Lz, hTh, @R
PR (K1) &, BeitALcwasdbndb%
W LMD, BIETOARARIEO W REME A5
ZFHEO—D2LEZ, TORELE—DDLEORE
THZEIILEY,

M L7z BLAST O 7 7V 7r—3 3 v OffiH
i, S1EHIOT I 7 RECY %2 b &2, &8y
BTy NI T — 7 N— A &M T 5 protein
blast %, % Y37 EHTRIRE /=X 7 LA F ¥
T = R—A%RFET 5 thlastn TH 5 (IX12),
WEREH 2 5CIC U TR 2 MFET 5D Tl
HIZE S OMEEZEZETE T, BREANRPIA
YT ETHENT VAR 2 S BEEDE 2 6
N7z=-0T, X7V FFF-X7VLFF FOD blast
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3. BMREBE

Protein blast C, M xF 4 % M B S VERE W
DIBHIZREL, MEZIT- 720 TOMRBEOH
THE ORR, Klebsiella )BIZIREL T, & b
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15,368 FHOT I /IO WG 25 —3 L,
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T b KPEHEOWRENEZ 5NE, T2,
BB B o H3ERERE Tl DHCR7 15T 13 R
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TRYEREST A

Enterobacteriaceae B PR # 5 £ ... Escherichia(E. coli K U5 #), Arsenophilus, Budvicia, Buttiauzella, Cedecea,
Citrobacter, Edwardsiella, Enterobacter, Erwinia, Ewingella, Hafnia, Klebsiella, Kluyvera, Leclerda,
Leminorella, Levinea, Moellerella, Morganella, Obesumbacterium, Pantoea, Pectobacterium, Photo-
rhabdus, Pragia, Proteus, Providencia, Rahnella, Salmonella(S. choleraesuis §§ 2 v 7 [, 5. typhi + 7
AW, Serratia(S. marcescens L), Shigella(S. dysenteriae THEFRFIE ), Tatumella, Xenorhabdus, Yersi-
nia(Y. pestis < % }H ), Yokenella

Vibrionaceae ¥ 7 U # Fi... Vibrio( V. cholerae =2 - 7 [#, V. parahaemolyticus i ¥ 7 U &), Allomonas,
Enhydrobacter, Listonella, Photobacterium, Plestomonas

Pasteurellaceae »% % v L 7 &}... Pasteurella, Actinobacillus, Haemophilus

Aeromonadaceae F = v £ F 2 E|... Aeromonas, Ruminobacter

Z Dfh
Arhodomonas, Buchnera, Shewanella, Thiomicrospira, Wigglesworthia

1l PRSI O J8 %
AW (B84 0 2000) @ pl1539 & D51

Basic BLAST

Choose a BLAST program to run.

Program Program Description

I — agtSearch a nuclectide database using a nucleotide query
—u—Atgm“rhms: blastn, megablast, discontiguous megablast

: Search protein database using a protein query
protein DBSt 4y rithms: biastp, psi-blast, phi-blast, delta-blast

blasix Search protein database using a translated nucleotide query
tblastn Search translated nucleotide database using a protein query
thjastx Search translated nucleotide database using a translated nucleotide query

2 BLAST ofiijH
NCBI ®#% 4 b (http://blast.nchbinlm.nih.gov/Blast.cgi) & 0 51
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TBLASTN search translated nucleotide databases using a protein query. more...
Reset pape Bookmark
Enter Query Sequence
Enter accession number(s), gi(s), or FASTA sequence(s)
21
Clear
IWGRKPKVIECSYTSADG

Query subrange

[21
Query subrangeFrom[ |
Query subrangeTo [ |

Or, upload file

71
Genetic code
[ Standard (1) v|
Job Title

Choose Search Sct

Database

O Human genomic + transcript O Mouse genomic + transcript O Others (nr etc.):

#Database sequences non-default value deautida collection {nr/nt) W
21

Limit by

O Organism O BioProjectID O WGS Project

Organism

Optional

[Klebsiella | O Exclude [+

~ BLAST
Search database Nucleotide collection (nr/nt) using Tblastn (search translated nucleotide databases
using a protein query)

M Show results in a new window

3 B EEE L ERs)
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Basic Local Alignment Search Tool

NCE[f BLAST/ ijasin/ Fermatting Results - CAKABAK4015

Download
Elast report description

Protein Segquence (18 |etters)

RID CAKABBEA01S (Fxpires on 01-01 11:51 am)

Query ID |cl[161669
Description None
Molacule typa amino acd
Quary Langth 18

Graphic Summary

Distribution of 12 Blast Hits on the Query Sequence

H # -

Database Name nr
Description Nuclestide collection {nt}

Program TBLASTN 2.2.29+

Guery

Calar key for alighment sceras
20200

1 3 (=] o
Descriptions

Description Max Total Query E ldent Accession

score score cover value
Klebsiella preumoniae subsp,
rhinoscleramalis strain SE3432 248 245 A% 52 50% FO203601,1
camplete ganame
Klebsiella preumoniae subsp,
preumsnise 1084, complate 238 238 BA% 7.3 50% CPDOITES
genome
Klebsialla pneumonae KCTC 2242,
complats ganome 238 238 A% 7.3 50% CPDO2910,1
Klebsialla pneumonas subsp,
preumeniae NTUH-K2044 DNA, 2389 238 Ba% 7.3 50% APDOST251
caomplete genama
Klebsiell preumoniae subsp,
preumonise MGH TASTS, complele 23,8 239 % 7.3 50% CPD00B4T,1
saguence
Klebsialia prioumonies 342, compiets a0 o 238 4% 73 50% 0009641
genome
Klebsiella varllcola A22, complate 238 Ba% 74 50% CPO018S1,1
genome
Kiabalalla proumoniss 049, 218 238 88% 75 0% CPD0&EAS,1
complete ganamea —
Klebsialla pneumonas JM45,
it s 238 238 BA% 7.5 50% CPOOEERE]
Klebsiella pneumoniae subsp,
preumeniaze H511286, compleie 238 238 2% 7.5 60% cP 0,1
genome
Klebsiella axyloca KCTC 1688, )
complete gename 238 239 BA% 8.0 50% CPDO3218.1

238 238 BA% 8.2 50% CPDO3ER31

4 —(© Protein blast DR B
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Description Max Total Query E Ident Accession
score score cover value

Klebsiella axyicca E718, complata
genome

Alignments

Klebsie|la pneumoniae subsp, rhinoscleromatis strain SB3432, complete genome

Sequence |D: emb|FO203501,1| Length: 5270770 Number of Matches: 1
Range 1: 4625973 to 4626020

Ry ot _poses s

24,6 bis(52) 5.2() Compaositior=based stats, BMB(50%) 10M16(B2%) 0ME&(0%) +3
Features:

unnamed proteln product

Query 2 WGREPEVIECSYTZAD 17

WG F OI4+C+ T AD
Shjct 4625973 WGATFAAIDCALTVAD 4626020

Klebsiella pneumoniae subsp, pneumoniae 1084, complete genome

Sequence |D: gb|CPO03TES,1| Length: 5386705 Number of Matches: 1
Range 1: 674565 fo 674612

Score Expact ’w ‘lmlﬂiu ‘Polllhlu ‘Blpl ‘Fr-m

230bis(50) 7.3() Compaosition-based stats, BMB(50%) 10M6{62%) OM6(0%) -3
Features:

Urease alpha subunit

Quary 2 WGREPEVIECSYTSAD 17

WG P I+C+ T AD
Shjct ET4E12 WGATPAAIDCALTVAD 674565

Klebsie|la pneumoniae KCTC 2242, compleie genome
Sequence |D: gb|CP002910,1| Length: 5258571 Number of Matches: 1
Range 1: 4205547 fo 4295504

P ey e o _poses_atpn_ e

23,96s(50) 7.3() Composition-based stats,  B/1B(50%) 10/1B{B2%) O/16{0%) +3
Features:

urease subunit alpha
Query 2 WCREPEVIECSYTSAD 17

WG F OI4+C+ T AD
Shiect 4255547 WGATPAAIDCALTVADR 4255554

Klebsiella preumoniae subsp. pneumoniae NTUH=K2044 DNA, complete genome

Sequence |D: dbj |JAPDDST25.1| Length: 5248520 Number of Malches: 1
Range 1: 4541481 to 4541538

Score ‘Elpte‘t ’w ‘Ilhnllhi ‘Pﬁlllhlu ‘Glp ‘Frum

23,8 pis(50) 7.3()  Composition-based stats, BMEB(50%) 10M6{(62%) 0M6(0%) +1
Fratures:
ureasa/urea amldohydrolase alpha subunit
Query 2 WGREPKVIRCSYTSAD 17
I+C+ T

We P Al
Zhjct 4541451 WGATEAAIDCALTVAD 4541538

Klebsie|la pneumaoniae subsp, pneumaoniae MGH 78578, complete sequence

Sequence |D: gb|CPO00647 1| Length: 5315120 Number of Matches: 1
Range 1: 3792355 fo 3792402

Score Expact ‘M!od ‘Idlnlﬂ!u ’Pwm'vu ‘Gm ‘Frlmc
23.9bits(50) T7.3()  Composition-based stats, BI18(50%) 10M16(B2%) 0/M6(0%) +1

4 —(2 Protein blast DR LA
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Feature:
Urease llplll subunit (Urea amidehydrolase)
Query 2 WGREPEVIECSYTSARD 17

WG P OI+C+ T AR
Sbjet 3752355 WGATPAAIDCALTVAD 3752402

Klebsiella pneumaoniae 342, complete ganoma

Sequence |D: gb|CPO00964.1| Length: 5641239 Number of Matches: 1
Range 1: 866507 to 666554

Identitics ’Pwmvu

’Gm ’me-

Score Expect | Method
23,9 bits(60) T.3()  Composition-based stals, BAG(50%) 10M16(62%) 0M6(0%) =2
Featuras:
urease, alpha subunit
Query 2 WG'RKPK‘-’IECSYTSBD 17

WG I+C+ T AD
Fhjct  BE6554 u'»';n"FA.nchr TWAD  GE650T
Klebsiella varicola Al-22, complete genome
Sequence |D: gb|CPO0O1831,1| Length: 5458505 Number of Matches: 1
Range 1: 658241 o 658288
Score Expect |Method ‘Imum ‘mlmu ‘Guu ‘an
23.0bis(50) 7.4() Composition-based stats. BME(50%) 10M6{62%) 0M&6(0%) -2
Feature:
urease, alphu subunit
Query 2 WGREPKVIECSYTSAD 17

WG P I+C+ T AD
Zbjet 656268 WGATPRAIDCALTVAD 658241
Klebsiella pneumaoniae CG43, complate genomea
Sequence |D: gb|CPO0G648.1| Length: 5166857 Number of Matches: 1
Range 1: 3721281 to 3721338
Score Expoct |Mathod ‘Idonﬁﬁu ’leﬁvu ’Gm ’Fm-
23,9 bils(50) T7.5()  Composition-based stals, BMB(50%) 10V16{B2%) 0OM6([0%) +1
Features:
Query 2 WERKFEVIECSYTSAD 17

WG P I+C+ T AD

Sbjct 3721291 WGATPARRIDCALTVAD 3721338
Klebsiella pneumaoniae JM45, complete genome
Sequence |D: gb|CPO06666.1| Length: 5273813 Number of Matches: 1
Range 1: T18377 to T18424
Score Expoct |Mathod ‘Idonlﬂiu ’Fulﬁvu ’Gm ’Fm-
23,9 bis(50) T.5())  Composition=based stats, BMB(50%) 10MB6(B2%) 0OM6(0%) -1
Features:
fuery 2 WGREPEVIECSYTSAD 17

WG P I+C+ T AD
Shjct T1E4Zd WGATPRRIDCALTVAD 718377
Klebsie|la pneumoniae subsp, pneumaniae HS11286, complete genome
Sequence |D: gb|CPO03200,1| Length: 5333842 Number of Matches: 1
Range 1: 4620767 1o 4620814
Score Expact |Method ‘lmum- ‘Polllhu ‘Gm ‘Frmu
23,9 bis(50) 7.5() Compositionbased stats. BMEB(50%) 10V16{62%) 0M6(0%) +2
Feature
ureass subunl alpha
Query 2 WEREPEVIECSYTSAD 17

WG F OI4+C+ T AD
3bjet 482076V WGATPARIDCALTVAD 4820814

4 — (3 Protein blast DS HEH
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Klebsiella oxytoca KCTC 1686, complete genome

Sequence ID: gb|CP003218.1| Length: 5374109 Number of Matches: 1
Range 1: 652091 to 652138

Soore Expect |Method ’Idﬂnllhl ‘Pﬂllmn ‘Glp. ‘Frihl

23,0 pis(50) 8,00 Composition-based stats, BME(50%) 10ME6{62%) 0ME6(0%) +2
Features:

urease subunit alpha
fuery 2 WGHEPEVIECSYTSAD 17

WG P I+C+ T AD
Ebjct 652091 WGATPARIDCALTVAD 652138

Klebsse|la cxytoca ET18, complete genome
Sequence |D: gb|CPO03683,1| Length: 6097032 NMumber of Matches: 1
Range 1; 5312?79 o 5313026

oot [

23,9 bits(50) B8.2() Compositionbased stats. BMB(50%) 10M6(B2%) 0MG[0%) +3
Features:

Urease alpha subunit

Query 2 WGREPEVIECSYTSAD 17

WG P I+C+ T AD
Sbjet 5312979 WGATPAARIDCALTVAD 5313026

4 —@ Protein blast DK K5

Homo sapiens SterolAT-reductase (DHCR?)
367 WGRKPKVIECSYTSADG 383
222 WGATPAAIDCALTVADE 238

Klebsiella aerogenes Urease Chain C

5 SterolA7-reductase & Klebsiella aerogenes Urease Chain C T3 E O HL 1

TIJERREKET I VBO LTRSS TRLTWSA, FE, 7I 27 KMP o277 IV BEREOIEEZ T,
Homo sapiens ® Sterol A7-reductase ® 363 FHH D7 I J WFERILD WG T THS1EHNIC—3 L, ZD#% STV,
bS5 UARY Y OBENNED A, BAED DNA FEO%EE - M2 oWl Z 2 55,
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5%
Chain C, Alebsiella Aerogenes Urease, Native
PDB: 1FWJ_C
FASTA Graphics
Go_to:
LOCUS 1FWJ_C 567 aa linear  BCT 09-0CT-2012
DEFINITION Chain C, Klebsiella Aerogenes Urease, Native
ACCESSION  1FWJ_C
VERSION 1FWJ_C  G1:2624847
DBSOURCE pdb: molecule 1FWJ, chain 67, release Oct 6, 2012;
deposition: Apr 23, 1997,
class: Hydrolase;
source: Mmdb_id: 49159, Pdb_id 1: 1FWJ;
Exp. method: X-Ray Diffraction.
KEYWORDS
SOURCE Enterobacter aerogenes (Klebsiella mobilis)
ORGANISM Enterobacter aerogenes
Bacteria; Proteobacteria; Gammaproteobacteria; Enterobacteriales;
Enterobacteriaceae; Enterobacter.
REFERENCE 1 (residues 1 to 567)
AUTHORS ~ Jabri, E., Carr, M. B., Hausinger,R.P. and Karplus,P. A.
TITLE The crystal structure of urease from Klebsiella aerogenes
JOURNAL ~ Science 268 (5213), 998-1004 (1995)
PUBMED 7754395
REFERENCE 2 (residues 1 to 567)
AUTHORS ~ Jabri, E. and Karplus, P. A.
TITLE Structures of the Klebsiella aerogenes urease apoenzyme and two
active-site mutants
JOURNAL ~ Biochemistry 35 (33), 10616-10626 (1996)
PUBMED 8718850
REFERENCE 3 (residues 1 to 567)
AUTHORS ~ Pearson, M. A., Michel, L. 0., Hausinger,R.P. and Karplus, P. A.
TITLE Structures of Cys319 variants and acetohydroxamate—inhibited
Klebsiella aerogenes urease
JOURNAL ~ Biochemistry 36 (26), 8164-8172 (1997)
PUBMED 9201965
REFERENCE 4 (residues 1 to 567)
AUTHORS ~ Pearson, M. A. and Karplus, P. A.
TITLE Direct Submission
JOURNAL ~ Submitted (23-APR-1997)
COMMENT 3 Urease
FEATURES Location/Qualifiers
source 1..567
/organism="Enterobacter aerogenes”
/db_xref="taxon:548”
Region 1..567

. PR
/region_name="ureC

/note="urease subunit alpha; Reviewed; PRK13207”



Region

Site

SecStr

Region

SecStr

SecStr

SecStr

SecStr

SecStr

SecStr

SecStr

SecStr
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/db_xref="CDD: 183894

3.. 566

/region_name="Urease_alpha”

/note="Urease alpha-subunit;Urease is a nickel-dependent
metalloenzyme that catalyzes the hydrolysis of urea to
form ammonia and carbon dioxide. Nickel-dependent ureases
are found in bacteria, fungi and plants. Their primary
role is to allow the use of...; cd00375”

/db_xref="CDD: 30031”

order (3..4, 6,13, 19. . 20, 22, 24, 39. . 42, 44, 50, 53. . 55, 102. . 106,
123, 438, 460. . 465, 467. . 469, 474, 562. . 566)
/site_type="other”

/note="subunit interactions [polypeptide binding]”
/db_xref="CDD:30031"

5..13

/sec_str_type="helix”

/note="helix 4”

join(17..129, 423. . 478)

/region_name="Domain 1”

/note="NCBI Domains”

19..23
/sec_str_type="sheet”
/note="strand 12”
28..32
/sec_str_type="sheet”
/note="strand 13"
33..36
/sec_str_type="sheet”
/note="strand 14”

4. .47
/sec_str_type="sheet”
/note="strand 15"
48..51
/sec_str_type="sheet”
/note="strand 16”
67..72
/sec_str_type="sheet”
/note="strand 177
73..78
/sec_str_type="sheet”
/note="strand 18”
79..82
/sec_str_type="sheet”
/note="strand 19”
83..90
/sec_str_type="sheet”
/note="strand 20"

45
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SecStr

SecStr

SecStr

SecStr

SecStr

Region

SecStr

Site

Het

SecStr

SecStr

SecStr

SecStr

SecStr

SecStr

Hot

SecStr

[T <1

91..97
/sec_str_type="sheet”
/note="strand 217
98.. 101
/sec_str_type="sheet”
/note="strand 22”
109.. 112
/sec_str_type="sheet”
/note="strand 23"
116..121
/sec_str_type="sheet”
/note="strand 24”
124..129
/sec_str_type="sheet”
/note="strand 25"

Jjoin(130.. 422, 479. . 567)

. ” . o
/region_name="Domain 2

/note="NCBI Domains”
130.. 134
/sec_str_type="sheet”
/note="strand 26”

%‘é

H # -

order (134, 136, 167, 217, 219, 246, 272, 277, 320, 360, 363. . 364)

/site_type="active”
/db_xref="CDD: 30031”

join (bond (134), bond (136), bond (217) , bond (360) )

/heterogen="( NI, 1001 )”

142.. 149
/sec_str_type="helix”
/note="helix 5”

152.. 158
/sec_str_type="sheet”
/note="strand 277
174.. 183
/sec_str_type="helix”
/note="helix 6”

189.. 196
/sec_str_type="sheet”
/note="strand 28”
203.. 211
/sec_str_type="helix”
/note="helix 7”
214..220
/sec_str_type="sheet”
/note="strand 29”

join(bond (217), bond (246) , bond (272) )
/heterogen="( NI, 1000 )”

226. . 239
/sec_str_type="helix”
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/note="helix 8"
SecStr 241..248
/sec_str_type="sheet”
/note="strand 30"
SecStr 256. . 263
/sec_str_type="helix”
/note="helix 9”
SecStr 267.. 272
/sec_str_type="sheet”
/note="strand 31"
SecStr 292. . 299
/sec_str_type="sheet”
/note="strand 32"
315..331
/site_type="other”

wn
-
[}

/note="flap region”
/db_xref="CDD:30031”
SecStr 330. . 351
/sec_str_type="helix”
/note="helix 10”
SecStr 355. . 359
/sec_str_type="sheet”
/note="strand 33"
SecStr 370. . 384
/sec_str_type="helix”
/note="helix 117
SecStr 397. . 405
/sec_str_type="helix”
/note="helix 12"
SecStr 409... 416
/sec_str_type="helix”
/note="helix 13”
SecStr 429. . 436
/sec_str_type="sheet”
/note="strand 34”
SecStr A45. . 450
/sec_str_type="sheet”
/note="strand 35"
SecStr 451. . 460
/sec_str_type="sheet”
/note="strand 36"
SecStr 470. . 476
/sec_str_type="sheet”
/note="strand 377
SecStr 480. . 487
/sec_str_type="helix”
/note="helix 14”
SecStr 488. . 492



48

SecStr

SecStr

SecStr

SecStr

ORIGIN
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48
54
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/sec_str_type="sheet”
/note="strand 38”
493. . 500
/sec_str_type="helix”
/note="helix 15"
509..514
/sec_str_type="sheet”
/note="strand 39”
533..538
/sec_str_type="sheet”
/note="strand 40"
540. . 546
/sec_str_type="sheet”
/note="strand 417

MSNISRQAYA DMFGPTVGDK VRLADTELWI EVEDDLTTYG EEVKFGGGKV IRDGMGQGQM
61 LAADCVDLVL TNALIVDHWG IVKADIGVKD GRIFAIGKAG NPDIQPNVTI PIGAATEVIA
121 AEGKIVTAGG IDTHIHWICP QQAEEALVSG VTTMVGGGTG PAAGTHATTC TPGPWYISRM
181 LQAADSLPVN IGLLGKGNVS QPDALREQVA AGVIGLXIHE DWGATPAATD CALTVADEMD
IQVALHSDTL NESGFVEDTL AAIGGRTIHT FHTEGAGGGH APDITTACAH PNILPSSTNP
301 TLPYTLNTID EHLDMLMVCH HLDPDIAEDV AFAESRIRRE TIAAEDVLHD LGAFSLTSSD
361 SQAMGRVGEV ILRTWQVAHR MKVQRGALAE ETGDNDNFRV KRYIAKYTIN PALTHGIAHE
421 VGSIEVGKLA DLVVWSPAFF GVKPATVIKG GMIAIAPMGD INASIPTPQP VHYRPMFGAL
GSARHHCRLT FLSQAAAANG VAERLNLRSA IAVVKGCRTV QKADMVHNSL QPNITVDAQT
YEVRVDGELI TSEPADVLPM AQRYFLF
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