ANEXOS

ANEXO I - ALINEAMIENTO DE SECUENCIAS DE LA FAMILIA AIF

hAIF
hAMID
hATFL

hATF
hAMID
hATFL

hALF
hAMID
hAIFL

hATF
hAMID
hAIFL

hAIF
hAMID
hAIFL

hATF
hAMID
hAIFL

hATIF
hAMID
hATFL

hATF
hAMID
hATFL

hATF
hAMID
hAIFL

hATIF
hAMID
hAIFL

hAIF
hAMID
hAIFL

-------HMFRCGGLAAGALKQKLYPLVRTVCVRSPRORNRLPGNLFQRHWHVPLELQMTRO

YPSPQDCVEAAVCHVKDLENGOMREVELGWOKVLLVYKDNGEFHALGHK CPHYGAPLVKGY

——————————— ISGLGLTPEQKQKKAALSASEGEEVPQDKAPSHYPF - - - -LLIGGGTAR

------------------------------- MGSQUSVESGALHY - - - - - -VIVGGGFGG

LSRGRVRCPWHGAC FNISTGDLEDFPGLDSLHK FQUKIEKEKVYVRASKQALQLGRATKY
. 3 . 3% i .

FAAARSIRARDPGARYLIVSEDRELEYHMERPPLSKFI WFSDDPHNVYTKTLRFKQWNGKERST
IAAASQLQALN------------- VPFMLVDMKDS FHHMN- - - - - WAALRASVETGFAKKT
MAKCISPSAGYSSSTHNVLIVGAGAAGLVCAETLRQEGFSDRIVLCT LDRHLPYDRPELSK

. % - . %

YFOQPPSFYVSAQDLPHIENGGVAVLTGKKVVOLDVRDNMVE LNDGSQITYEKCLIATGGET

FIS---¥SVWTFKDN---------- FROGLAWVGIDLKNQMVLLQGGEALPFSHLILATGST

SLOTOPEQLALRPEEFFRAYGIEVLTEAQWVVTVDVRTEKRVYFKDGFKLEYSKLLLAPGSS
" " N . 4 o . & o A . * *

& "w # T o oww o

PRSLSAIDRAGAEVKSRTTLFRKIGDFRSLEKISREVKSIIIIOQOOFEI QSELACALGRKA
el e PFPGKFNEVSSQQAATQAYEDMVRQVORSRF IVVVGGGSAGVEMAAEIKTEY
PK----TLSCKGKEVENVFTIRTPEDANRVVRLARG-RMWWAVGAGFLGMEVAAYLTEK

v oowwk E & kak . .

RALGTEVIQLFPEKGNMOKILPEYLSNWTMEKVRREGVEVMPNATIVQSYEYS----- 56K

PEK--EVTLIHSOQVALADKELLPSVRQEVKEILLRKGVQLLLSERVSHNLEELP LNEYREY

H5VS-- - -VWELEETPFRRFLGERVGRALMKMFENNRVKFYMQTEVSELRGQE - -- -GKL
T : . o i ¥ .

* .

LLIKLKDGRKVETDHIVAAVGLEPNVELAKTGGLEIDSDFGGFRYMAELQAR - -SHNIWVA
IKVOTDEGTEVATHLVYILCTGIKINSSAYRKAFESRLASSGALRVNEHLQVEGHSNYAT
KEVVLESSKVVRADVOVWGIGAVPATGF LRGSGIGLDS -RGFIPVNEMMQTN-VPGVFAA

:| ® . k% % i

GDAACFYRIKLGRARYEHHDHAVY SGRI AGENMTQAAK PYIHOSMPLSDI GPDVGYEATG
GOCADVRTPKMAYLAGLHANTAVAN- -~ —— === -~ —— o m oo TVNSVKQR
GDAVTEP LAWRNNRKVNI PHUQMAHAQG - - - = === —= - == ———omm oo = RVAAQNML

R

LVDSSLPTYGVFAKATAQDNPKSATEQSGTGIRSESETESEASEITIPPSTPAVPOAPYD

PLOAYKPGALTFLLSMGRND - -GVGEQISGFYVORLMVRLTKSRDLFVSTSHWKTHMRQSPP -

AQEAEMSTVPYLWTAMFGKSLRYAGY GEGFDDVIIQGDLEELKFVAFYTKGDEVIAVASH
" . " = . . 0

GEDYGKGVIFYLRDKAVVVGIVLWNIFNRMPIARKITKDGEQHEDL MEVAK L FNIHED

MLS

unionFAD

unionNADH

Apoptotico

31



32



ANEXO Il - ANALISIS BLAST DE LA SECUENCIA DE AIFL HUMANO

BLAST @ » blastp suite » RID-MJ8UCDDW013

BLAST Results

Job title: Protein Sequence (605 letters)
RID MJBUCDDWO13 (Expires on 06-21 21:29 pm)

Query ID Icl|Query_314072 Database Name SMARTBLAST/landmark
Description None Description Landmark database for SmartBLAST
Molecule type amino acid Program BLASTP 2.6.1+

Query Length 605

Graphic Summary
Putative conserved domains have been detected, click on the image below for detailed results.

198 20w 300 400 s00 1]

Query seq.
i C2Fe-25] cluster bincing site ) 1)

Specific hits
Superfanilies Rieske superfamily Pyr_redox_2 supertamily Reductase

Distribution of the top 100 Blast Hits on 100 subject sequences
Color key for alignment scores
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Descriptions
Sequences producing significant alignments:

Description

apoptlosis-inducing factor 3 isoform 1 [Homo sapiens]
is-inducing factor 3 isoform 2 [Homo sapiens]
inducing factor 3 isoform 3 [Homo sapi
inducing factor 3 isoform 1 [Mus I
factor 3 isoform 2 [Mus I

PREDICTED: apoptosis-inducing factor 3 isoform X1 [Mus
musculus)]

PREDICTED: apoptosis-inducing factor 3 isoform X3 [Mus
musculus]

PREDICTED: apoptosis-inducing factor 3 isoform X5 [Mus
musculus]

PREDICTED: apoptosis-inducing factor 3 isoform X6 [Mus
musculus]

PREDICTED: apoptosis-inducing factor 3 isoform X4 [Mus
musculus]

PREDICTED: apoptosis-inducing factor 3 isoform X7 [Mus
musculus]

apoptlosis-inducing factor 3 [Danio rerio]

PREDICTED: apoptosis-inducing factor 3 isoform X2 [Danio
rerio]

PREDICTED: uncharacterized protein LOC791218 isoform
X1 [Danio rerio]

PREDICTED: apoptosis-inducing factor 3 isoform X3 [Danio
rerio]

PREDICTED: apoptosis-inducing factor 3-like [Danio

rerio]

uncharacterized protein LOC791218 [Danio rerio]
CG4199, isoform D [Drosophil I
CG4199, isoform A [D lanog

uncharacterized protein Dmel_CG10700 [Drosophila
melanogaster]

Uncharacterized protein CELE_F20D6.11 [Caenorhabditis
elegans]

flavop! [Schi. h yces pombe 972h-]

ferrodoxin reductase-like protein [Plasmodium falciparum
3D7]

ferredoxin reductase [Streptomyces coelicolor A3(2)]
reductase [Mycobacterium tuberculosis H37Rv]

ferredoxin reductase [Mycobacteri b is H37Rv]
reductase [Streptomyces coelicolor A3(2)]

FAD-depend idoreductase [Sulfolob
acidocaldarius]

id [Streptomy icolor A3(2)]

phenylpropionate y ferredoxin r
subunit [Escherichia coli str. K-12 substr. MG1655]

NADH oxidase [Thermotoga maritima MSB8]

dehyd - 6 A
thaliana]

A a b - 6 [Arabidopsi

1
g 1
3
1

thaliana]

dehyd s 6[A
thaliana]

dehyd o " 6[A
thaliana]

PREDICTED: monodehydroascorbate reductase [Glycine
max]

uncharacterized protein LOC100787700 [Glycine max]

PREDICTED: probable monodehyd rbate red
cytoplasmic isoform 2 [Glycine max]

PREDICTED: uncharacterized protein LOC100787700
isoform X1 [Glycine max]

Max
score

1247
1226
1220
1207
187

1182
1146
1050
1049
1046

1019
848

842
521
499

483

372
374
372

363

295
295

194
184
176
172

160
160
145
131

128
127
127
127

125
122

123

122

Total
score

1247
1226
1220
1207
187

1182
1146
1050
1049
1046

1019
848

842
521
499

483

372
374
372

363

316
295

295

160
160
145
131

128
127
127
127

125
122

123

122

Query
cover

100%
100%
100%
100%
100%

98%
98%
86%
86%
86%

84%
100%

100%
88%
57%

88%
87%
92%
84%
87%
87%
79%
84%

60%
59%
58%
60%

61%
60%
63%
50%
50%
56%
56%

56%

59%
60%

52%

59%

E
value

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0

0.0
1e-179
1e-173

2e-164

3e-122
4e-121
7e-121

7e-118

2e-99
1e-90
2e-90

2e-54
9e-51
4e-48
1e-46

3e-42
5e-42
7e-37
1e-31

9e-31
4e-30
4e-30
7e-30

2e-29
5e-29

9e-29

2e-28

Ident

100%
99%
98%
96%
95%

96%
94%
96%
96%
96%

96%
66%

66%
47%
68%

43%

39%
37%
38%

37%

33%
36%
31%

32%
33%
32%
30%

28%
31%
28%
31%

27%
26%
26%
26%

26%
26%

29%

26%

Accession

NP_653305.1
NP_001018070.1
NP_001139760.1
NP_001277999.1
NP_780387.2

XP_006522653.1
XP 22656.1
XP_0 2658.1

XP_017172624.1
XP_006522657.1

XP_017172625.1
NP_001121885.1

XP_009299502.1

XP_005157647.1

XP_009299503.1
XP_001920911.2

NP_001074169.1
NP. 76.1
NP_726790.1

NP 421

NP_505112.1
XP_001713117.2
XP_001349105.1

NP_631178.1
NP_216385.1
NP_215202.1
NP_626711.1

WP_011279075.1
NP_626364.1
NP_417037.1
NP_228205.1
NP_849840.1
NP_564818.1

49841

NP_849839.1

XP_003557022.1

P_00127631

XP_006599107.1

XP_003535365.1
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ANEXO Il -
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MmATFL
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MtAIFL
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SaAIFL

------------------ emeeeee----MGGCFSKPKPVELKIEVVLPEKERGKEEL
------------------------------- MGGCFSKPKPVELKIEVLPEKERGKEEL
------------------------------- MGGCFSKPKPVELKIEVVLPEKDRGKEEL
------------------------------- MGGCLSKPKPVEVKVELTLLDKEKEVDLM
----------------------------------------- MALANWLTPVEPECDND- -
----------------------------------- MGSVNCKEYKTTGSTPKKEKSTGGA
------------------------------- MLLRFFINQPRFIQFTFLRNKKDRILGLQ
MRRNLLSLNGKISTIIKSDKLKTRGISSYNILKNNINVSLERKNKNRFFFSSLKGHQKIG

SASGKGSPR-GYQGNGTARHFHAEERLPTPQPYPSPQDCVEATVCHVKDLENGQMREVEL
SASGKGSPR-AYQGNGTARHFHTEERLSTPHPYPSPQDCVEAAVCHVKDLENGQMREVEL
STGSRGSPR-AYQGNGAARHFHADERLPTAHPYPGAQDCVEAAVCHVKDLENGQMREVEL
SPNGKASPFSECRPNGSLGHCSDEDSM-TLRPQRKNRDYIEASVCHIKDLENGQMREVDL
----------------------------------- DSPAVEEILGRIEDVPPGTKKMFEV
VGSYQSKCS-~-mnmeme NQSPSTTMSTEESSPDSEYTSAVPVDCRVTDLKENEMKQVDF
LGKQPFRMS - r-momemeroen s SSSGLKQQGLAQKKKFQLEFDPSSVSKNGTKTEAKVY
GGVLNSYDIFLIISLLAVPTILNNKFGKMSNSIANCSNVEKVFLIKSNELQDGEMKEIKV

GWG--KVLLVKDNGEFHALGHKCPHYGAPLVKGVLS-RGRVRCPWHGACFNISTGDLEDF
GWG- -KVLLVKDNGEFHALGHKCPHYGAPLVKGVLS -RGRVRCPWHGACFNISTGDLEDF
GWG- -KVLLVKDNGELHALGHKCPHYGAPLVKGVLS -RGRVRCPWHGACFNVSTGDLEDF
GAG--RALLIKEHGEFFAMGHKCPHYGAPLVKGVLS -KGHVRCPWHGACFNIATGDIEDF
RDR--KVLVINDEGRIYAINGLCSHYNFSLENGTYA-KGRIRCPLHGACFNVRSGDIEDY
DEDT-RVLLVKQNDRLLAVGAKCTHYGAPLQTGALG-LGRVRCPWHGACFNLENGDIEDF

GTEF-GVLLVRARNTYFATAGKCSHYGAPLAKGVVTSDGHIVCPWHGACFNAATGDVEDT
HEEKDTVLLVRVNNKYYCLGPKCPHYSAPLKSGVLT-NEYITCPWHDAKFDIKTGECING

------------------------------------------ MKYEIIYYVIDILDVSSK
PGLDSLHKFQVKIEKE-KVTIRASKQA--~-~-~-~--~-~ LQLQRRTKVMAKCISPSAGHSSST
PGLDSLHKFQVKIEKE-KVYVRASKQA---=-~-~-~ LQLQRRTKVMAKCISPSAGYSSST
PGLDSLHKFQVKIEKE-KVYIRASKQA--~-~----~-~ LQLQRRTKVMATCISPSAGYSGST
PGLDSLPTFQVRVEKE-KVIIRANKQA-----~--- LQTQRRSKVMSKCSAVINSSTGFS
PGFDSLHSYVVTVNDG-NLIIKTTEKK-=--=-=~--~~ LGSDRRIRHLPKMKQCND- - - - - R
PGLDSLPCYRVEVGNEGQVMLRAKRSD - - - -~~~ -~ LVNNKRLKNMVRRKPDDQ- - - - - R
EGVN-~-~=-- EFDDG~~--rrrremrrnnsncecmenenrsrrrersrnemam e nee
PATAALRTFPVTEEGDGSLWIEVEDKNDNGASVLQPEGCWRNKATEVYNKGSVETEVTAP
PSFDDIPKYEVVIEGNEVYALLPKKLEIFE------~-~--~~ KKRICECKGSCEK----K
B e et L e LR P T
NVLIVGAGAAGLVCAETLRQEGFSDRIVLCTLDRHLPYDRAKLSKSLDAQP------ EQL
NVLIVGAGAAGLVCAETLRQEGFSDRIVLCTLDRHLPYDRPKLSKSLDTQP-~~---- EQL
NVLIVGAGAAGLVCAETLRQEGFSDRIVLCTLDRHLPYDRPKLSKSLDAQP------ EQL
HVLIIGSGPAGLVCAETLRQEGFTDRIVICTTDKHLPYDRPKLSKSLESTA-~-~-- EQL
PVWIIGGGVATATFIEHSRLNGLITPILVISEESLPPYDRVLLSKKPAATG-~-~--~-- EDI
VFIVVGGGPSGAVAVETIRQEGFTGRLIFVCREDYLPYDRVKISKAMNLEI ------ EQL
-IVIVGGGLAAARTAEQLRRAGYSGRLTIVSDEVHLPYDRPPLSKEVLRSE--~---- VDD
HVCIIGGGKGASVAAEYLREKNFKGKITIFTREDEVPYDRPKLSKSLLHDI--~~~~ SKL

NILIVGGGAATLGALETFLKLGYNGKLIICSKDAYKPYDRPTLSKNVSNCNNCDELYEET
-YVIIGSGIAGYHALKEMLNIDPKANITLVTSDSSLPYDRPPLSKEYMRSER----DRDS

cak & . kxEkE kK

ALRPK-EFFRAYGIEMLTEAQVVTVDVRNKKVVFKDGF - -KLEYSKLLLAPGSSPKTLTC
ALRPK-EFFRAYGIEVLTEAQVVTVDVRTKKVVFKDGF - -KLEYSKLLLAPGSSPKTLSC
ALRPK-EFFRAHGIEVLTEAQVVTVDVRNKKAVFKDGF - -KLEYSKLLLAPGSSPKTLSC
QLRSS-DFFQMHDIEVLLEKEVVSVDVKTHTVTFRDGF - -KMEYRKLFIATGSRPKPLSY
RLRKDDAFYEERNVKFLLKTSVIAVNHKSREVSLSNGE - - TVVYSKLIIATGGNVRKLQV

* ¥ RFRDE-EFYKEYDIELWQGVAAEKLDTAQKELHCSNGY--VVKYDKIYLATGCSAFRPPI

VALKPREFYDEKDIALRLGSAAVSLDTGEQTVTLADGT - -VLGYDELVIATGLVPRRIPS
ALRSK-EYYDDLDISFHFNTDVTKIDLAEKKIYCGSDEKPTESYTKLILATGGEPNKLPI
KLKED-SYYNKSNIIYKNNVYVEKVDTENKKAHLNNGE - -IINFDKILITTGISPSPSPM
LFFEKPEFYQRDNLKVMLNTTVERLNVKEKFLTLSTGQ- -TLNFDKLLITTGGKPRKLGI

.*

ALINEAMIENTO CON CLUSTALw DE VARIAS DE LAS
SECUENCIAS OBTENIDAS TRAS EL ANALISIS BLAST DE AIFL HUMANO
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MmATIFL
HSAIFL
BtAIFL
DrAIFL
CeAIFL
DmAIFL
MtAIFL
SPAIFL
PfAIFL
SaAIFL

MmAIFL
HsAIFL
BtAIFL
DrAIFL
CeAIFL
DmAIFL
MtAIFL
SpAIFL
PFAIFL
SaAIFL

KGKDVENVFTIRTPEDANRVLR- - - - LARGRNAVVVGAGF LGMEVAAYLTEKAHSVSVVE
KGKEVENVFTIRTPEDANRVVR - - - - LARGRNVVVVGAGF LGMEVAAYLTEKAHSVSVVE
KGKDVENVFTIRTPEDANRVVR- - - - LARGRNAVVVGAGF LGMEVAAYLTEKAHSVSVVE
KGKDVGNVFHLRTPEDANSIVT- - - - LASSKNAVIIGTSFIGMEVAAALTDKAHSVSVIG
PGSDLKNICYLRKVEEANIISN- - - - LHPGKHVVCVGSSFIGMEVASALAEKAASVTVIS
PGVNLENVRTVRELADTKAILAS---ITPESRVVCLGSSFIALEAAAGLVSKVQSVTVVG
LP-DLDGIRVLRSFDESMALRKH- - -ASAARHAVVVGAGF IGCEVAASLRGLGVDVVLVE
PGLDSKNVYLLRSIADASKLAAVTTEAGDKKNIVIIGSSFIGLELAVVLKD--HNVSVIG
KNMNLDNLFTLHNLSDNIKIGEY ---AKEGSKCVIIGSSFIACELSSALKKKNVNVTLIS
HGENLNGVHYLRTLSDADSIKED- - - LKHGKKPVIVGAGFIGVEVAASLRSLGFEPVVIE

o B OPETORL L ® L R . 5
LEETPFRRFLGERVGRALMKMFENNRVKFYMQTEVSELR------- AQE -GKLQEVVLKS
LEETPFRRFLGERVGRALMKMFENNRVKFYMQTEVSELR= ===~~~ GQE-GKLKEVVLKS
VEETPFRRFLGERVGHTLMKMFENNRVKFYMQTEVSELR = ===~~~ AQE -GKLKEVVLKS
IEAVPFRKALGEKVGKALMKLFESNRVKFYMLNEVWEMR- - = - - - - GHN-GQLKEVVLKS
NTPEPLP-VFGSDIGKGIRLKFEEKGVKFELAANVVALR- ===~~~ GNDQGEVSKVILEN
RENVPLKAAFGAEIGQRVLQLFEDNKVVMRMESGIAEIV--~~--~ GNEDGKVSEVVLVD
PQPAPLASVLGEQIGQLVTRLHRDEGVDVRTGVTVAEVR-----~-~ GKG--HVDAVVLTD
MESIPFEKVMGKEVGTALKALHEQNGIAFYLENSIKEVKT ==~~~ SSNDSSKAEHIVLKD
KDDVPFYGSFGEKIGNIVLNILKEKNIKFYPSMHPTEYIIDKRFFSRKSGNITIHGVRLNN

VKPFIWSTFVDEKVSEMVRKYFENKGVTFLLNEGVKEFE-~---~----- GSQRVNSVITSG

SKVLRADVCVLGIGAVPATGFLRQSGIGLDSRGFIPVNKMMQTN-VPGVFAAGDAVTFPL
SKVVRADVCVVGIGAVPATGFLRQSGIGLDSRGFIPVNKMMQTN-VPGVFAAGDAVTFPL
SKVVRADVCVVGIGAVPATGFLRQSGISLDSRGFIPVNKMMQTN- IPGVFAAGDAVTFPL
GKVLRADVCVIGIGSSPATAFLKQSGVHIDSKGFIPVNKTMQTN-IDGVFAGGDVVTFPL
GKELDVDLLVCGIGVTPATKFLEGSGIKLDNRGFIEVDEKFRTN-ISYIFAMGDVVTAPL
DTRLPCDLLILGTGSKLNTQFLAKSGVKVNRNGSVDVTDFLESN-VPDVYVGGDIANAHI
GTELPADLVVVGIGSTPATEWLEGSGVEVDNG--VICDKAGRTS-APNVWALGDVASWRD
GQSIPADVVILAAGVKPNLRYLG-NAVSLEKDGGVKVDEHCRVLGAEDVYAVGDIAHAPF
GEVINCDYVIEALGCIPNSDFLDEKYKNVNN--FIEVDKHFKVKNSDNMYAAGDVCTFPY
GKKIESSMVLVAVGISPNVEIAN----ELQVNNGILVDEHLKAK--EDIYVAGDVANILD

o ¥ HM fhe ¥

AWRN- - - -NRKVNIPHWQMAHAQGRVAAQNMLAQEAEI - - - -NTVPYLWTAMFGKS - LRY
AWRN- - - -NRKVNIPHWQMAHAQGRVAAQNMLAQEAEM- - - -STVPYLWTAMFGKS - LRY
AWRN- - - -NRKVNIPHWQMAHAQGRVAAQNMLAQEAET - - - -STVPFLWTAMFGKS - LRY
GLRS- - - -NKKVNIPHWQMAHVHGRLAALGIMGKASDI - - - -KTVPYFWTAMFGKS - IRY
PLWD----IDSINIQHFQTAQAHGQHLGYTIVGKPQPG----PIVPYFWTLFFFAFGLKF
HGLA- - - -HDRVNIGHYQLAQYHGRVAAINMCGGVKKL - - - -EAVPFFFTLIFGKG-IRY

PMG------ HQARVEHWSNVADQARVVVPAMLGTDVPTG- - -VVWPYFWSDQYDVK - IQC

AGLPSSGEKSHTRIEHWDVAGNLGRVAADHILFGNKAGYTTKSFTPYFWSAQGKQLRYCG

FLTD----- EMVNICHWNVAIQQGRIAAHNMLRDDKKE - - -FNFIPFFNTNIFGKN-FRY

PV5G === KRRRIEHWNNAYYTGQLAARNMMGQNESY - - - -NFLSTVWSDIFDLH-IES
. K. . . .

AGYGEGFDDVIIQGDLEELKFVAFYT-KSDEVIAVASMNYDPIVSKVAEVLASGRAIRK -
AGYGEGFDDVIIQGDLEELKFVAFYT-KGDEVIAVASMNYDPIVSKVAEVLASGRAIRK -
AGYGEGFDDVIIQGDLDELKFVAFYT-KGDEVISVASMNYDPIVSKVAEVLASGRTIRK -
AGYGDGFDDVVIQGDLDELKFVAFYT-KSEEVVAVASMNYDPIVSRVAEVFGSGKTIRK -
SGCNQGSTKEYTNGDPETGTFIRYFL-KKDKVVAVAAGGPSSVASQFAEIFKKGIEVTL -
AGHG-SYKDVIIDGSMEDFKFVAYFINEADTVTAVASCGRDPIVAQFAELISQGKCLGR-
LGEPHATDVVHLVED-DGRKFLAYYE -RDGVLVGVVGGGMAGKVMKVRGKTAAGAPTIAE -
NNAAEGFDDVVIQGSLSDYKFACFFT-KGEKVVGVCSIMKDPVVSQCARLFIKDAMPSKS
SGYVKNYDKIIYEGDLLKHNFIGYFV-KNDKVASIITLG-NNKMASLNECMAKNKVPKVY
GGETTGYDDYVMRGNFDKKSLNVIYV-KGGLVIGYVAFNRDMSELEAINKLIQDKVDIKS

----- REVE = - -~ =~ TGDMSWLTGKGS - - - - - -
..... RDVE- - - - - - - TGDMSWLIVKGSQ- - - - -
----- KDLK- - - - - -NSSDHTWGHLLL-------
----- GQIEDP- - - - -ATREDWTKKLGQPLPQVR
----- VLDQTQA== == msima msmae s
QLKEN- 2 =asimiussasa FDVLSIPL-------
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ANEXO IV - LISTA DE MEDIOS Y TAMPONES EMPLEADOS

CULTIVO CELULAR

Bacterias

Medio LB: 10g/L peptona, 5 g/L extracto de levadura, 5 g/L NaCl

Medio LB-agar: 20 g/L agar, 10g/L triptona, 5 g/L extracto de levadura, 10 g/L NaCl. Ajustar
pH a 7,5 con NaOH

Células humanas

Medio DMEM (Dulbecco’s Modified Eagle Medium, PAN-Biotech) completo: 4,5 g/L glucosa,
rojo de fenol, 3,7 g/L NaHCO,. Afadidos posteriormente: 10% FBS (suero fetal bovino), 1%
penicilina/streptomicina, 1% glutamina

Medio Gibco OptiMem (Thermo Fisher Scientific): modificacion del medio Eagle’s Minimum
Essential Media (MEM), tamponado con HEPES y NaHCO, y suplementado con hipoxantina,
timidina, piruvato sddico, L-glutamina, elementos traza y factores de crecimiento

ELECTROFORESIS HORIZONTAL

Tampdn de carga 6x: 0,02% azul de bromofenol, 30% glicerol, 210 Mm Tris pH 8, 1 MM EDTA
Tampdn TBE 1x: 0,5M Tris pH 8, 0,5M acido bérico, 10 mM EDTA

Gel de agarosa 1% o 2%6: 1% o 2% de agarosa en tampon TBE 1x (1g o 2g de agarosa/ioomL
de tampdn TBE)

ELECTROFORESIS VERTICAL

Tampdn de carga 2x SLB: 0,05% azul de bromofenol, 25% B-mercaptoetanol, 4% SDS, 20%
glicerol, 0,2M Tris-HCl pH 6,8

Tampdn separador 1x: 0,25 M Tris pH 8, 1,9 M glicina, 35 mM SDS. Sin ajustar, pH 8,3

Geles de acrilamida:

Gel concentrador (4% Gel separador (10%

Compuesto . i
poliacrilamida) poliacrilamida)

Agua 2,8 mL 1,28 mL
Acrilamida/Bisacrilamida imL 3,6 mL
Tris-HClI21M pH 6.8 625 L -
Tris-HCl 1M pH 8.8 - 3mL
10% SDS 5o L 8o pL
10% APS 25 uL 40 pL
TEMED 5uL 5 uL

TINCION CON COOMASSIE

Solucidn colorante: o,5 g/L azul Coomasie, 45% metanol, 6% acido acético (CH,;COOH)

Solucidn decolorante: 25% metanol, 10% CH,COOH, 2% glicerol

ELECTROTRANSFERENCIA

Tampdn de transferencia 1x: 25 mM Tris pH 8, 0,2M glicina, 20% metanol
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ANEXO V -SILENCIAMIENTO DEL GEN aifm3 MEDIANTE CRISPR/Casg

Célula humana

HEK293T Cromosoma 22

D @I
|

20,965,108 bp 20,981,360 bp
a!'fm_; 22q11.21
‘ -4 U ,
5 l—s. NGG 3
3 CCN ]

.
DOWN Ww

A 4

gRNA T, Disefio in silico

% |

LA
KO-AIFL-UP Y KO-AIFL-DWN LAk

LI

pX335/Bbsl
8412 pb :

KO-AIFL-UP

PNNH4
8454 pb

Recircularizacion
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HEK293T o
"""- ':--. o".‘
s % »”
Transfeccion con pNNH4 I
o oK
S 8
Saanent

Transfeccion con pNNHg

Célula humana

Co-transfeccion

Transfeccion con pNNHg

Transfeccion con pNNHg

No transfeccion

Casg nickasa
i e
e “F
....o. 0,.'..'
3 s' - |
5 3 s
,_,'.'""‘,, Mecanismos celularesde """},
g’ reparacion del DNA
3 5 3
5 : 5

NO se produce el silenciamiento del gen aifm3
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Co-transfeccion

) 4

Casg nickasa

Casg nickasa

’ Mecanismos celulares de
reparacion del DNA
g ——H— 5

Si se produce el silenciamiento del gen aifm3
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ohiNHe . 2
phiNH4 . 1
KO-ATFL-UP

ohiNHE 2
phinHE .1
KO-AIFL-UP

phiNHA . 2
phiNHA . 1
KO-AIFL-UP

phiNHA . 2
phiNHA . 1
¥0-ATFL-UP

phiNHL , 2
phiNHE. 1
KO-AIFL-UP

ohiNHL, 2
ohiNHE. 1
KO-AIFL-UP

oliliH4 . 2
ohllHA . 1
KO-ATFL-UP

ohlliHA . 2
ohlliH4 . 1
K0-ATFL-UP

ohiNHE 2
phinH4 .1
KO-AIFL-UP

phiNHE .2
phiNH4 . 1
KO-ATFL-UP

philiH4 . 2
phitiH4 . 1
¥O-ATFL-UP

NI ANNANNNMNNTN T T GG CTTTATATATCTTGTGGAAGGACGAAAC ACCGCTGAG
— - - NN NN AT T TCTTGGCTTTATATAT CTTGTGGAAGGACGAAACACCGC TGAG
—————————————————————————————————————————————————— CACCGCTGAG

sk sk Sk

GATGGCCGGCAGGCGTTTTAGAGCTAGAAATAGCANGTTAAAATAAGGC TAGTCCATTAT
GATAGCCGGCAGGLGTTTTAGAGCTAGAAATAGCAAGTTAARATAAGGC TAGTCCATTAT
GATEECCGECABGE - - = - === = ~== == == m==m == o mmmmm oS m oo

FEIREEEERERERERE

CAACTToAARAAGETORCACCGAGTCaRTECTTTTTTGT TT TAGAGCTAGASATAGLAAGT
CAACTTRAAR AN TORCACCEAGTLGETRCTTTTTTAT TT TAGAGCTAGASATAGCAAGT

TAAAATAAGGCTAGTCCGTTTT TAGCECETGLECCAAT TCTGCAGACAAATERCTC TAGS
TAAAATAAGGCTAGTCCATTTT TAGCGCATGLaCCAAT TCTGCAGACARATEGITCTAGS

GETACCCGTTACATAACT TACGATARATRRCCCOCCTERCTRACCGCCCAMCGACCICCG
GETACCCATTACATAACTTACGATARATGRCCCACCTORC TRACCACCCAAMCGACCICCG

COCATTGACOTCAATAGTAACOCCAATAGGGACTTTCCATTRACGTCAATORGTGEAATA
COCATTGACOTCAATAGTAACGCCAATAGGGACTTTCCATTRACGTCAATGRATREAGTA

TTTACGATARACTOCCCACTTORCAGTACATCAAGTATATCATATGCCARETACGCCCCC
TTTACGOTARACTACCCACTTOOCAGTACATCAAGTGTATCATATAC CAAGTACGIOCCC

TATTEACGTCAATGACAGTARATGECCCRCCTEACATTETACCCAGTACATRACCTTATG
TATTEACGTCAATGACGGTARATOOCCCACCTRGCATTTECCCAGTACATRACCTTATG

ERACTTTCCTACT TORCAGTACAT TACGTATTAGT CATCOCTAT TACCATEGTCGAGET
AT TCCTACT ToaC AT ACATCTACGTATTAGTCATCGCTAT TACCATEATCGAGET

EAGCCCCACGTTETGCT TCACT CTCOCCATCTCOCCCCOCTCCCCACCCCCAATTTTAGTA
GG CCCACOTTCTGCT TCACT CTCCCCATCTCCCCCOOCTCCCCACCCCCAATTTTAGTA

TTTATTTATTTITTAATTATT T TGTGCAGCGATROGGGIGG0GGEGEGEAGEGEGGEETHN
TTTATTTATTTTTTAATTATTT TGTECAGCGATGORGECGE0EEGEEE0G-------

ANEXO VI — ALINEAMIENTO DE LAS SECUENCIAS DE pNNH4.1, pNNH4.2,
PNNH5.4 Y pNNH5.5 CON SUS INSERTOS (KO-AIFL-UP Y KO-AIFL-DWN)

43



phiNHS . 4
phMNHE . 5

KO-ATFL-Di

phiNHE .4
phNHS . 5
KO-AIFL-DiMN

phiNHE .4
pNNHS. 5
KO-ATFL-Did

phiNHS .4
ohlHs .5
KO-ATFL-Db#

ohlHs .4
ohNHS .5
KO-ATFL-DbiN

[
phNHS . 5
KO-ATFL-DiM

phiiHE .4
pNNHS. 5
KO-AIFL-DlN

phINHS .4
ollHS .5
KO-AIFL-Db

olNHS .4
phNHS .5
KO-AIFL-DWi

phNHE .4
phMNHE . 5
KO-ATFL-DiM

ohNHS .4
ohNH5 .5
KO-AIFL-DWN

fy [
phMNHS . 5
KO-ATFL-DiM

HNANNENNNNNNN T TNC TTGECTTTATATAT CTTGTGGAAGGACGAAA-CACGGCTTCT
— - NNNNNNANNNAT T TCTTGGCT TTATATAT CTTGTGGAAGGACGAAACACCAGCTTCT
————————————————————————————————————————————————— CACCGGCTTCT

FmdmEiEn

CCARACCCARACCATTTTAGAGCTAGAAATAGCAAGTTAAAATASGGCTAGTCCRTTATC
CCARACCCAAACCGTTTTAGAGCTAGAAATAGCAAGTTAAAATASGGCTAGTCCGTTATC
COARACCCARACT - === === === = === = === = o m o oo oo

e S

AACTTEAARAAGTOECACCOAGTCORTGLTTTTTTGT T T TAGAGCTAGARATAGCAAGTT
AR TTEAAAARAGTEECACCGAGTCOaTGCTTTTTTAT TT TAGAGCTAGASATAGCASGTT

AR T ARG TAGTCCAT TTT TAGCECaTECaCCAATTCTOCAGACARATGECTCTAGAG
AAAATAAGGCTAGTCCGT TTT TAGCECG TG CAATTC T AGACARATEECTCTAGAG

GTAACCOTTACATAACTTACGETAAATGECCCACETERCTOACCECICAACGALCOCCAT
GTACCCRTTACATAACT TACGAT AARATGECCCACETERCTOACCGIICAACGALCICCAT

CCATTEACOTCAATAGTAACGCCAATAGOGACT TTCCAT TOACGTCAATGGATGRAGTAT
CCATTEACOTCAATAGTAACGCCAATAGOEACT TTCCAT TGACOTCAATAEATGRAGTAT

TTACOETARACTGCCCACTTOaCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCT
TTACGETAAACTECCCACT TR AGTACATCAAGTATATCATATACCAAGTACGCICCCT

ATTEACETCAATOACGET ARATEGCCCGOCTORCATTATACCCAGTACATGACCTTATAGG
ATTEACGTCAATEACGETARATEECCCGOCTEaCATTATGLCCAGTACATGACLTTATGG

GACTTTCCTACT TEaCAGTACAT TACGTATTAGTCATCGCTAT TALCATGATCGAGRTG
GACTTTCCTACT TeaCAGTACATCTACGTATTAGTCATCGCTAT TACCATGATLGAGETG

AGCCCCACGTTCTECT TCACTCTCCCCATCTCCCOCCCCTCCCCACCCCCAATTTTGTAT
A CCCACGTTCTECTTCACTCTCCCCATCTCCCCCCCCTOCCCACCCCCAATTTTATAT

TTATTTATTTTTTAATTATTT TRTOCAGCGAT QOGGGCEAE0EG000GE0GEG00GGG0GEAG
TTATTTATTTTT TAAT TATTT TATGCAGOGAT GOGGECEE0RGEG0G0GEGE0GGGEEG0
GAGTN---
GAGTHNGH
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ANEXO VIl -SOBREEXPRESION DEL GEN aifm3

Nhel  Ncol

Notl  EcoRI

Disefio in silico

aifm3

@

EcoRV Nhel Ncol Notl

parahumano y E. coli

EcoRl EcoRV

L1 [ | [ |

1 <+

aifm3

Ncol | Notl ‘

pUCs7-AlFL
4549 pb

Sintetizado
por GenScript

‘ Nhel | EcoRI

Ncol

Notl
1

LU L

aifm3 L

pET-28a(+)

s339pb Expresion en

procariotas

Ncol | Notl

Sobreexpresion de AIFL-(His-tag) en
procariotas

mrt

aifm3 T

+

pcDNA3.1(-)

Expresion en
5369 pb mamiferos

Nhel | EcoR|

Sobreexpresion de AIFL en mamiferos

Codones optimizados
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Sobreexpresion de AIFL-(His-tag) en procariotas

Neol

0?—,’73

pNNH1

7057 pb

Bacteria <
Escherichia coli .
cepa BL21(DE3) -..-.l....-.l..:

No transformacion

Transformacion E E é i i : E

K6,

PR TN
‘sszannat®

Sobreexpresion de AlFL-(His-tag) en E. coli
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Sobreexpresion de AIFL en mamiferos

Célula humana
HEK293T

®

No transfeccién

0..
*
&

Transfeccion

Célula humana HEK293T
transfectada con pNNH2

Célula humana HEK293T
control negativo

Seguimiento 48h
(en campo claro con microscopio invertido automatizado)

(Supuesta) sobreexpresion de AIFL Crecimiento celular normal ante la
induce apoptosis ausencia de sobreexpresion de AlFL
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Sobreexpresion de AIFL-mRFP en mamiferos

’ T

EcoRI/ Hindlll

mRFP

Célula humana
HEK293T

Lo,
Hilh

£
e

) 4

No transfeccion

Célula humana HEK293T
transfectada con pNNH3

Seguimiento 48h
(en campo claro con microscopio
invertido automatizado)

Comprobacion de la sobreexpresion de AIFL-mRFP y observacion de sus efectos
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ANEXO VIl - INFORME DE LA OPTIMIZACION DEL GEN aifm3

é GenScript Make Research Easy

Results E. coli
1. Codon usage bias adjustment

Codon Adaptation Index (CAl)

After OptimumGene ™ Optimization

=

Relative Frequency
e
Relative Frequency

o 5388823 YBR

00 600 800 1000 1200 1400 1600 1800 600 800 1000 1200 1400 1600 1800
Relative Position of codons Relative Position of codons

0.89 CAl 0.46

Figure 1a. The distribution of codon usage frequency along the length of the gene sequence. A CAl of 1.0 is considered to be
\ perfect in the desired expression organism, and a CAl of > 0.8 is regarded as good, in terms of high gene expression level. /

Frequency of Optimal Codons (FOP)

After OptimumGene™ Optimization

0 200 4

Percentage of Codons

0-10  11-20 21-30 31-40 41-30 B51-60 61-70 71-80 B81-90 91-100 0-10  11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100

Figure 1b. The percentage distribution of codons in computed codon quality groups. The value of 100 is set for the codon with the
\ highest usage frequency for a given amino acid in the desired expression organism /

2. GC Content Adjustment

GC Content Adjustment

After OptimumGene™ Optimization

200 400 600 80O 1000 1200 1400 1600 1800 -] 200 400 600 800 1000 1200 1400 1600 1800
Relative Position of codons Relative Position of codons
59.45 Average GC content 61.14

Figure 2. The ideal percentage range of GC content is between 30-70 %. Peaks of %GC content in a 60 bp window have been

K removed.
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Results Human
1. Codon usage bias adjustment

Codon Adaptation Index (CAl)

After OptimumGene ™ Optimization
210
§90
80
gn
£eo
50
: s
kED
320
10
o 200 400 600 BOO 1000 1200 1400 1600 1800 0 200 400 600 800 1000 1200 1400 1600 1800
Relative Position of codons Relative Position of codons
0.82 CAIl 0.85
Figure 1a. The distribution of codon usage frequency along the length of the gene sequence. A CAl of 1.0 is considered to be

K perfect in the desired expression organism, and a CAl of > 0.8 is regarded as good, in terms of high gene expression level

Frequency of Optimal Codons (FOP)

After OptimumGene™ Optimization

Percentage of Codons

0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100
Figure 1b. The percentage distribution of codons in computed codon quality groups. The value of 100 is set for the codon with the
highest usage frequency for a given amino acid in the desired expression organism /

2. GC Content Adjustment

GC Content Adjustment

After OptimumGene™ Optimization

1 10¢
90 S0
80 80
~ 70 70
T so L oo
E 50 § =0
a0 40
§ §x
& 8%
10 10
o 2 400 600 80O 1000 1200 1400 1600 1800 ] 200 400 600 80O 1000 1200 1400 1600 1800
Relative Position of codons Relative Position of codons
59.45 Average GC content 61.14

Figure 2. The ideal percentage range of GC content is between 30-70 %. Peaks of %GC content in a 60 bp window have been

\\ removed
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3. Restriction Enzymes and CIS-Acting Elements

Restriction Enzymes Optimized Original
Nhel(GCTAGC) 1(1) 1(1)
Ncol(CCATGG) 1(7) 1(7)
EcoRI(GAATTC) 1(1834) 1(1834)
Notl(GCGGCCGC) 1(1824) 1(1824)
Polymerase slippage site 1 0 0
Polymerase slippage site 2 0 0
Frameshift element 0 0
ARE 0 0
Ribosome binding site 0 6(85,652,1113,1216,1231,1516)

CIS-Acting Elements Optimized Original
E.coli_RBS(AGGAGG) 0 6
PolyT(TTTTTT) 0 0
PolyA(AAAAAAA) 0 0
Chi_sites(GCTGGTGG) 0 0
T7Cis(ATCTGTT) 0 0
SD_like(GGRGGT) 0 5
Splice(GGTAAG) 0 0
Splice(GGTGAT) 0 2
PolyA(AATAAA) 0 0
PolyA(ATTAAA) 0 0
Destabilizing(ATTTA) 0 0

Antiviral Motifs Optimized Original

0 5

4. Remove Repeat Sequences

After Optimization
Max Direct Repeat:  Size:14 Distance: 1194 Frequency:2
Max Inverted Repeat: None
Max Dyad Repeat: ~ None

Before Optimization
Max Direct Repeat:  Size:11 Distance:526 Frequency:2
Max Inverted Repeat: None
Max Dyad Repeat: Size: 13 Tm: 46.8 Start Positions: 1107, 433

860 Centennial Ave., Piscataway, NJ 08854, USA
Toll-Free: 1-877-436-7274 Tel: 1-732-885-9188 Fax: 1-732-210-0262 Email: gene@genscript.com Web: www.genscript.com
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5. Optimized Sequence(Optimized Sequence Length:1839, GC%:59.45)

GGTTGTTTCTCCAAGCCGAAGCCAGTGGAACTGAAGATTGAGGTGGTGCTGCCGGAAAAGGAACGTGGTAAAGAG
GAACTGAGCGCAAGCGGCAAGGGTAGCCCGCGCGCCTACCAGGGTAATGGTACCGCTCGCCACTTCCACACCGAG
GAACGTCTGAGCACCCCGCACCCATATCCGAGCCCGCAGGACTGCGTGGAGGCGGCGGTGTGCCACGTGAAAGAT
CTGGAAAACGGTCAGATGCGTGAGGTGGAACTGGGCTGGGGCAAGGTGCTGCTGGTGAAAGATAACGGCGAGTTC
CACGCTCTGGGTCACAAGTGCCCACACTATGGTGCCCCGCTGGTGAAAGGTGTGCTGAGCCGTGGCCGCGTGCGT
TGCCCGTGGCATGGTGCTTGCTTTAACATCAGCACCGGTGACCTGGAGGATTTCCCGGGCCTGGACAGCCTGCAC
AAGTTTCAGGTGAAAATTGAGAAGGAAAAAGTGTACGTGCGTGCCAGCAAGCAGGCGCTGCAGCTGCAGCGTCGC
ACCAAAGTGATGGCCAAATGCATCAGCCCGAGCGCGGGCTATAGCAGCAGCACCAACGTGCTGATTGTGGGTGCC
GGTGCTGCTGGTCTGGTGTGCGCTGAAACCCTGCGCCAGGAAGGCTTCAGCGACCGTATCGTGCTGTGCACCCTG
GACCGTCACCTGCCGTACGATCGTCCGAAGCTGAGCAAAAGCCTGGATACCCAGCCAGAGCAGCTGGCCCTGCGC
CCGAAAGAGTTCTTCCGTGCGTATGGTATTGAGGTGCTGACCGAAGCTCAGGTGGTGACCGTGGACGTGCGCACC
AAGAAAGTGGTGTTCAAGGATGGCTTTAAACTGGAGTATAGCAAACTGCTGCTGGCGCCAGGTAGCAGCCCGAAA
ACCCTGAGCTGCAAGGGCAAAGAGGTGGAAAACGTGTTCACCATCCGTACCCCGGAAGATGCTAACCGTGTGGTG
CGTCTGGCCCGCGGTCGTAACGTGGTGGTGGTGGGCGCGGGTTTTCTGGGCATGGAAGTGGCGGCTTACCTGACC
GAAAAGGCTCACAGCGTGAGCGTGGTGGAGCTGGAGGAAACCCCGTTCCGTCGCTTTCTGGGCGAGCGTGTGGGT
CGTGCCCTGATGAAGATGTTCGAAAACAACCGCGTGAAGTTCTACATGCAGACCGAGGTGAGCGAACTGCGTGGT
CAGGAAGGCAAGCTGAAAGAGGTGGTGCTGAAGAGCAGCAAAGTGGTGCGTGCCGACGTGTGCGTGGTGGGTATT
GGTGCGGTGCCGGCTACCGGTTTCCTGCGTCAGAGCGGCATCGGTCTGGATAGCCGTGGCTTTATTCCGGTGAAC
AAGATGATGCAGACCAACGTGCCGGGCGTGTTCGCGGCCGGCGACGCTGTGACCTTTCCGCTGGCCTGGCGCAAC
AACCGTAAAGTGAACATTCCGCACTGGCAGATGGCCCATGCTCAGGGTCGTGTGGCTGCTCAGAACATGCTGGCG
CAGGAAGCCGAAATGAGCACCGTGCCGTACCTGTGGACCGCCATGTTCGGCAAGAGCCTGCGTTACGCGGGCTAT
GGCGAGGGCTTTGACGATGTGATCATTCAGGGTGACCTGGAGGAACTGAAGTTCGTGGCCTTTTACACCAAAGGC
GACGAAGTGATCGCCGTGGCGAGCATGAACTATGATCCGATTGTGAGCAAAGTGGCTGAGGTGCTGGCCAGCGGT
CGTGCCATCCGTAAACGTGAAGTGGAACTGTTTGTGCTGCATTCCAAGACCGGCGATATGTCCTGGCTGACCGGC
AAGGGTAGC

6. DNA Alignment (Optimized Region)

Optimized
Original

Optimized
Original

Optimized
Original

15
15

75
75

135
135

GGTTGTTTCTCCAAGCCGAAGCCAGTGGAACTGAAGATTGAGGTGGTGCTGCCGGAAAAG
GGCTGCTTCTCCAAACCCAAACCAGTGGAGCTCAAGATCGAGGTGGTGCTGCCTGAGAAG

GAACGTGGTAAAGAGGAACTGAGCGCAAGCGGCAAGGGTAGCCCGCGCGCCTACCAGGGT
GAGCGAGGCAAGGAGGAGCTGTCGGCCAGTGGGAAGGGCAGCCCCCGGGCCTACCAGGGC

AATGGTACCGCTCGCCACTTCCACACCGAGGAACGTCTGAGCACCCCGCACCCATATCCG
AATGGCACGGCCCGCCACTTCCACACGGAGGAGCGCCTGTCCACCCCTCACCCCTACCCC

Toll-Free: 1-877-436-7274

860 Centennial Ave., Piscataway, NJ 08854, USA
Tel: 1-732-885-9188 Fax: 1-732-210-0262 Email: gene@genscript.com Web: www.genscript.com
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Optimized 195 AGCCCGCAGGACTGCGTGGAGGCGGCGGTGTGCCACGTGAAAGATCTGGAAAACGGTCAG
Original 195  AGCCCTCAGGATTGCGTGGAGGCTGCTGTCTGCCACGTCAAGGACCTCGAGAATGGCCAG

Optimized 255  ATGCGTGAGGTGGAACTGGGCTGGGGCAAGGTGCTGCTGGTGAAAGATAACGGCGAGTTC
Original 255  ATGCGGGAAGTGGAGCTGGGCTGGGGGAAGGTGTTGCTGGTGAAGGACAATGGGGAGTTC

Optimized 315 CACGCTCTGGGTCACAAGTGCCCACACTATGGTGCCCCGCTGGTGAAAGGTGTGCTGAGC
Original 315  CACGCCCTGGGCCATAAGTGTCCGCACTACGGCGCACCCCTGGTGAAAGGCGTTCTGTCC

Optimized 375 CGTGGCCGCGTGCGTTGCCCGTGGCATGGTGCTTGCTTTAACATCAGCACCGGTGACCTG
Original 375 CGTGGTCGGGTGCGCTGCCCCTGGCACGGCGCCTGCTTCAACATCAGCACTGGGGACCTG

Optimized 435  GAGGATTTCCCGGGCCTGGACAGCCTGCACAAGTTTCAGGTGAAAATTGAGAAGGAAAAA
Original 435  GAGGACTTCCCTGGCCTGGACAGTCTACACAAGTTCCAGGTGAAGATTGAGAAGGAGAAG

Optimized 495  GTGTACGTGCGTGCCAGCAAGCAGGCGCTGCAGCTGCAGCGTCGCACCAAAGTGATGGCC
Original 495  GTGTACGTCCGGGCCAGCAAGCAGGCCCTACAGCTGCAGCGAAGGACCAAGGTGATGGCC

Optimized 555  AAATGCATCAGCCCGAGCGCGGGCTATAGCAGCAGCACCAACGTGCTGATTGTGGGTGCC
Original 555  AAGTGTATCTCTCCAAGTGCTGGGTACAGCAGTAGCACCAATGTGCTCATTGTGGGTGCA

Optimized 615 GGTGCTGCTGGTCTGGTGTGCGCTGAAACCCTGCGCCAGGAAGGCTTCAGCGACCGTATC
Original 615  GGTGCAGCTGGCCTGGTGTGTGCAGAGACACTGCGGCAGGAGGGCTTCTCCGACCGGATC

Optimized 675 GTGCTGTGCACCCTGGACCGTCACCTGCCGTACGATCGTCCGAAGCTGAGCAAAAGCCTG
Original 675  GTCCTGTGCACGCTAGACCGGCACCTTCCCTACGACCGTCCCAAGCTCAGCAAGTCCCTG

Optimized 735  GATACCCAGCCAGAGCAGCTGGCCCTGCGCCCGAAAGAGTTCTTCCGTGCGTATGGTATT
Original 735  GACACACAGCCTGAGCAGCTGGCCCTGAGGCCCAAGGAGTTTTTCCGAGCCTATGGCATC

Optimized 795 GAGGTGCTGACCGAAGCTCAGGTGGTGACCGTGGACGTGCGCACCAAGAAAGTGGTGTTC
Original 795  GAGGTGCTCACCGAGGCTCAGGTGGTCACAGTGGACGTGAGAACTAAGAAGGTCGTGTTC

Optimized 855  AAGGATGGCTTTAAACTGGAGTATAGCAAACTGCTGCTGGCGCCAGGTAGCAGCCCGAAA
Original 855  AAGGATGGCTTCAAGCTGGAGTACAGCAAGCTGCTGCTGGCACCAGGGAGCAGCCCCAAG

Optimized 915  ACCCTGAGCTGCAAGGGCAAAGAGGTGGAAAACGTGTTCACCATCCGTACCCCGGAAGAT
Original 915  ACTCTGAGCTGCAAAGGCAAAGAAGTGGAGAACGTGTTCACTATCCGGACGCCAGAGGAT

860 Centennial Ave., Piscataway, NJ 08854, USA
Toll-Free: 1-877-436-7274 Tel: 1-732-885-9188 Fax: 1-732-210-0262 Email: gene@genscript.com Web: www.genscript.com
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Optimized 975 GCTAACCGTGTGGTGCGTCTGGCCCGCGGTCGTAACGTGGTGGTGGTGGGCGCGGGTTTT
Original 975  GCCAATCGCGTGGTGAGGCTGGCCCGAGGCCGCAACGTGGTCGTCGTGGGAGCCGGCTTC

Optimized 1035  CTGGGCATGGAAGTGGCGGCTTACCTGACCGAAAAGGCTCACAGCGTGAGCGTGGTGGAG
Original 1035  CTGGGGATGGAGGTGGCCGCTTACCTGACGGAGAAGGCCCACTCTGTGTCTGTGGTGGAG

Optimized 1095  CTGGAGGAAACCCCGTTCCGTCGCTTTCTGGGCGAGCGTGTGGGTCGTGCCCTGATGAAG
Original 1095  CTGGAGGAGACGCCCTTCAGGAGGTTCCTGGGGGAGCGCGTGGGTCGTGCCCTCATGAAG

Optimized 1155  ATGTTCGAAAACAACCGCGTGAAGTTCTACATGCAGACCGAGGTGAGCGAACTGCGTGGT
Original 1155  ATGTTTGAGAACAACCGGGTGAAGTTCTACATGCAGACGGAGGTGTCTGAGCTGCGGGGC

Optimized 1215  CAGGAAGGCAAGCTGAAAGAGGTGGTGCTGAAGAGCAGCAAAGTGGTGCGTGCCGACGTG
Original 1215  CAGGAGGGAAAGCTGAAGGAGGTTGTGCTGAAGAGCAGCAAGGTCGTGCGGGCTGACGTC

Optimized 1275  TGCGTGGTGGGTATTGGTGCGGTGCCGGCTACCGGTTTCCTGCGTCAGAGCGGCATCGGT
Original 1275  TGCGTGGTGGGCATTGGTGCAGTGCCCGCCACAGGCTTCCTGAGGCAAAGCGGCATCGGT

Optimized 1335  CTGGATAGCCGTGGCTTTATTCCGGTGAACAAGATGATGCAGACCAACGTGCCGGGCGTG
Original 1335  TTGGATTCCCGAGGCTTCATCCCTGTCAACAAGATGATGCAGACCAATGTCCCAGGCGTG

Optimized 1395 TTCGCGGCCGGCGACGCTGTGACCTTTCCGCTGGCCTGGCGCAACAACCGTAAAGTGAAC
Original 1395  TTTGCAGCTGGCGATGCTGTCACCTTCCCCCTTGCCTGGAGGAACAACCGCAAAGTGAAC

Optimized 1455  ATTCCGCACTGGCAGATGGCCCATGCTCAGGGTCGTGTGGCTGCTCAGAACATGCTGGCG
Original 1455  ATTCCACATTGGCAGATGGCTCATGCTCAGGGGCGCGTGGCAGCCCAGAACATGTTGGCG

Optimized 1515  CAGGAAGCCGAAATGAGCACCGTGCCGTACCTGTGGACCGCCATGTTCGGCAAGAGCCTG
Original 1515  CAGGAGGCGGAGATGAGCACTGTGCCCTACCTCTGGACCGCCATGTTTGGCAAGAGCCTG

Optimized 1575  CGTTACGCGGGCTATGGCGAGGGCTTTGACGATGTGATCATTCAGGGTGACCTGGAGGAA
Original 1575  CGCTACGCGGGCTACGGAGAAGGCTTCGACGACGTCATCATCCAGGGGGATCTGGAGGAG

Optimized 1635  CTGAAGTTCGTGGCCTTTTACACCAAAGGCGACGAAGTGATCGCCGTGGCGAGCATGAAC
Original 1635  CTGAAGTTTGTGGCTTTTTACACTAAAGGCGACGAGGTGATCGCCGTGGCCAGCATGAAC

Optimized 1695  TATGATCCGATTGTGAGCAAAGTGGCTGAGGTGCTGGCCAGCGGTCGTGCCATCCGTAAA
Original 1695  TACGATCCCATTGTGTCCAAGGTCGCTGAGGTGCTGGCCTCAGGCCGTGCCATCCGGAAG

Optimized 1755  CGTGAAGTGGAACTGTTTGTGCTGCATTCCAAGACCGGCGATATGTCCTGGCTGACCGGC
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Original 1755  CGGGAGGTGGAGCTGTTTGTGCTGCACAGCAAGACTGGCGACATGTCCTGGCTTACGGGG

Optimized 1815  AAGGGTAGC
Original 1815  AAAGGATCC
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Supplementary
1. Protein Alignment (Optimized Region)

Optimized 1 GCFSKPKPVELK | EVVLPEKERGKEELSASGKGSPRAYQGNGTARHFHTEERLSTPHPYP
Original 1 GCFSKPKPVELK | EVWLPEKERGKEELSASGKGSPRAYQGNGTARHFHTEERLSTPHPYP
Optimized 61 SPQDCVEAAVCHVKDLENGQMREVELGWGKVLLVKDNGEFHALGHKCPHYGAPLVKGVLS
Original 61 SPQDCVEAAVCHVKDLENGQMREVELGWGKVLLVKDNGEFHALGHKCPHYGAPLVKGVLS
Optimized 121 RGRVRCPWHGACFN I STGDLEDFPGLDSLHKFQVK | EKEKVYVRASKQALQLQRRTKVMA
Original 121 RGRVRCPWHGACFN | STGDLEDFPGLDSLHKFQVK | EKEKVYVRASKQALQLQRRTKVMA
Optimized 181 KCISPSAGYSSSTNVL I VGAGAAGLVCAETLRQEGFSDRIVLCTLDRHLPYDRPKLSKSL
Original 181 KC1SPSAGYSSSTNVL I VGAGAAGLVCAETLRQEGFSDRIVLCTLDRHLPYDRPKLSKSL
Optimized 241 DTQPEQLALRPKEFFRAYG | EVLTEAQVVTVDVRTKKVVFKDGFKLEYSKLLLAPGSSPK
Original 241 DTQPEQLALRPKEFFRAYG | EVLTEAQVVTVDVRTKKVVFKDGFKLEYSKLLLAPGSSPK
Optimized 301 TLSCKGKEVENVFT | RTPEDANRVVRLARGRNVVVVGAGFLGMEVAAYLTEKAHSVSVVE
Original 301 TLSCKGKEVENVFT I RTPEDANRVVRLARGRNVVVVGAGF LGMEVAAYLTEKAHSVSVVE
Optimized 361 LEETPFRRFLGERVGRALMKMFENNRVKFYMQTEVSELRGQEGKLKEVVLKSSKVVRADV
Original 361 LEETPFRRFLGERVGRALMKMFENNRVKFYMQTEVSELRGQEGKLKEVVLKSSKVVRADV
Optimized 421 CVVG | GAVPATGFLRQSG | GLDSRGF | PVNKMMQTNVPGVFAAGDAVTFPLAWRNNRKVN
Original 421 CVVG | GAVPATGFLRQSG | GLDSRGF | PVNKMMQTNVPGVFAAGDAVTFPLAWRNNRKVN
Optimized 481 | PHWOMAHAQGRVAAQNMLAQEAEMSTVPYLWTAMFGKSLRYAGYGEGFDDV | 1 QGDLEE
Original 481 | PHNQMAHAQGRVAAQNMLAQEAEMSTVPYLWTAMFGKSLRYAGYGEGFDDV | | QGDLEE
Optimized 541 LKFVAFYTKGDEV | AVASMNYDP | VSKVAEVLASGRA | RKREVELFVLHSKTGDMSWLTG
Original 541 LKFVAFYTKGDEV | AVASMNYDP | VSKVAEVLASGRA | RKREVELFVLHSKTGDMSWLTG
Optimized 601 KGS

Original 601 KGS
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ANEXO IX-TABLA DE VECTORES EMPLEADOS

Marcador
. Vector de de Digestion L
Nombre Origen . . . Inserto/s . s Descripcion
origen resistencia enzimatica
bacteriana
o Expresion en
pET28a(+) Sintetico pBR322 Kanamicina - - )
procariotas
o Expresion en
pcDNA3.1(-) | Sintetico pcDNA Ampicilina - - .
eucariotas
CasgD10A .,
. o Expresion en
pX335 Sintético puUC Ampicilina gRNA - ,
mamiferos
scaffold
Sintético Clonaje del gen
pUCs7-AIFL . pUCs7 Ampicilina AIFL EcoRV _
+ clonaje aifm3
AOC Clonaj CMVM ampiciling | TRV oRIHingn | COnaje delgen
2 onaje C coRI-Hin
P ) P Y mpictiina VAMP2 marcador mRFP
. . Sobreexpresion del
pNNH1 Clonaje pET28a(+) Kanamicina AIFL Ncol-Notl )
AIFL en procariotas
NNHz2 Clonaj DNA3.1() | Ampicil AFL | Nhel-EcoRl | OPreexpresion del
onaje C Aa(- el-Eco
P J P 3 mpiciiina AIFL en eucariotas
Sobreexpresion del
pPNNH3 Clonaje pNNH2 Ampicilina mRFP EcoRI-Hindlll AIFL-mRFP en
eucariotas
NNH Clona: X Ampicil KO-AIFL- Bbs| Expresion de la
onaje S
P 4 J P33 mpictiina upP nickasa y el gRNA1
NNH Clonai X Ammpicil KO-AIFL- Bbs| Expresion de la
onaje S
P 3 ) P7335 mpictiina DWN nickasa y el gRNA2
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ANEXO X — MAPAS GENERADOS CON EL PROGRAMA VECTOR NTI DE LOS

PLASMIDOS pNNH1, pNNH2 Y pNNH3

Aval (6896)

Xhol (6806)
|

pNNH1 (AIFLNeBd@ittoptimized en pET28a(+))

Hph1 (6695) |
HphI (6433) |
Sapl (6302) !
Hphl (6271) Il‘
Hphl (6007) ‘ ‘||
AFLCOHistag \l‘l
Nco-Not de GeneScriptx". ' |
AIFL codon optimized || I‘i
Hphl (5893) ‘I‘.\\\ I
Poull (5815) | |
Poul (5773) | | | | ' \
Hphl (5750) | |
Avdal (5629) \
Ptl (5595) | '\: i
Pl (5500) ||| .\\
Pstl(5580) | 1 | I".
HphL (5548) | i "\
Smal (5508) | \
AvaI(5506)'.‘_-_
Xmal (5506)||| ||
HphT (5501)'
Hphl (5431) ||
Hphl (5368)

Bglil (5209) ||
Kpni (5205), |
Neol (5070):"‘-. \
Xbal (5031)
R 7057 bp
Bglll (4965) "\ L=
Hphl (4939) "’;}
Hphl (4894) /
Redl (4845) /
Spht (4776) / y
Hphl (4593) /] / i
Hphl (4518) ,"" M
Miul (424:3);

Hphl (4073)

FeoRV (3797) i I
Hpal (3741):"" |
HincII{3741)" il
viernes, 10 de febrero de ZDITH{%I:CE%S&?: Page 1
Poull (3647)
Hphl (3618)

Poull (3554)

Hphl (243)
Real (547)
Hphl (656)
/ / Hphl (776)
Hphl (820)
/// -// . Puul (946)
AN\
-

’/\, Xmal (1068)

Hphl (1016)

o | Aval (1068)
L codon optimized en pET28a(3r\)_)

Smal (1070)
| Hphl (1095)
\Cfal (1251)
Real (1422)
\\ Sapl (2259)
\ . Hphl (2518)
Hphl (2527)
‘Puu]I (2555)
Hphl (3102)
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viernes,

Hinell (1)
pNNH2 (AIFL&QIQQ@(;DNAS JAC=-))

Bglll (13)
MIuI (229)
(s‘jHincII (235)
Aatll (376)
Sall (7200) | ‘5‘“ Aatll (429)
Real (7114) s" |  Ndel (485)

Poul (6649)

\I / / /" Aatll (512)
Real (6106) \
Sapl (5273) \
Poull (5213) \
Hincll (5017)
Sall (5015)

. pNNH2 (AIFL CO en pCDNA3.1(
Sapl (4592) |

| O 1 I 7201 bp
Ncol (4470) " =

Ncol (611)
Aatll (698)
\ Sacl (819)
" T7 promoter
' Nhel (896)
\‘ | Ncol (902)
Sphl (4443) =~ '
Sapl (4382)
Poull (4144) / /
Pst1 (4091)

Smal (3851) // / I ” \\

Aval (3849)

\ | 1Pst (1421)
Xmal (3849)

\ '\\ Poull (1422)

Neol (3735) %r\‘.“:\ \ | Pstl (1427)
Sphl (3648) ’\“1"\:‘\ | Aval (1461)
i \\Puul (1605)

w \
‘M

'\‘\\Pvull (1647)
I |Nhel-EcoRI de GenScript
| ‘”. AIFL CO + extra aas
| ‘H, Sapl (2134)
“. “‘[‘Notl (2720)

l'\‘ ‘\\EcoRl (2729)

‘l‘ “BamHI (2752)

| Sacl (2762)

“‘Kpnl (2768)

HindllI (2770)
Sphl (3002)

Poull (3048)
10 de febrero de 2017 l3'5§:,‘§19( s%e 1
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Hinell (1)
Aatll (7843)
PNNH3 (AIFL CO-mRFP-Bgillfaglaas en pCDNA3.1(-))
Miul (229)
| Hinell (235)
Sall (7842) ;"‘ Aatll (376)
Aatll (429)

Real (7756) | f

Puul (7291) | Ndel(485)
Real (6748) i

/ Aatll (512)
J
SapI(5915) el
Poull (5855) \ \ l I /////// Ncol (611)
Hinell (5659) \ \

- Aatl1 (698)
Sall (5657) \ . Sacl (819)
Sapl (5234) T promoter
Neol (5112) | [\ Nhel (806)
itk (%IQI)NHEAIFL CO-mRFP-extra aas en pC )
Sapl (5024) e Kpnl (1037)
Puull (4786) i | Byl (1131)
Pst1 (4733) (// / | Pmal (1338)
Smal (4493) : | Aval (1338)
Aval (4491) / / / / \\ 1 ""‘.‘ | al (1340)
Xmal (4491) ‘ |\ PstI(1421)
Neol (4377) | Poull (1422)
Sphl (4290) ""x‘ éftl (1427)
Sphl (4218) | ‘}” ""»\ A"‘Ual (1461)
l \ ’ '{:‘1 "\\\ %vul (1605)
bl \ Poull (1647)
ill “\‘ “{}\ ""-\ Nhel-EcoRI de GenScript
| “\ | |Sapl (2134)
. AFLmRFPExtraaas
5 l"\:ﬂ! }‘:‘Notl (2720)
i | EcoRI (2729)
lﬁ \ Aatll (2756)
“{"\ Aval (2098)
| EcoRkHindill de pAOC?
| mReP
L Bt
Ellg Neol (3155)
“ Aval (3190)
“1 Poull (3300)

[Extra aas
10 de febrero de 2017 13:54:32 Page_1
HindIII (3412)
Sphl (3644)
Puull (3690)
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ANEXO XI — ALINEAMIENTO DE LAS SECUENCIAS DE LAS MUESTRAS DE
pNNHz1 Y pNNH2 CON SUS SECUENCIAS TEORICAS

pNNH1.

PNNH1

PNNH1.
PNNH1.

PNNH1.

pNNH1

PNNH1.,
PNNH1.

pPNNH1.

PNNH1

PNNH1.
PNNH1.

PNNH1.

pNNH1

PNNH1.
PNNH1.

pNNH1.

pNNH1

PNNH1.
PNNH1.

PNNH1.

PNNH1

PNNH1.
PNNH1.

PNNH1.

PNNH1

pNNH1.
PNNH1.

PNNH1.

PNNH1

PNNH1.
PNNH1.

pNNH1.

PNNH1

PNNH1.
PNNH1.

PNNH1.

pNNH1

PNNH1.
PNNH1.

pNNH1.

PNNH1

PNNH1.
pNNH1.

PNNH1.

PNNH1

PNNH1.
PNNH1.

3P

1P

5P

3P

1P

3P

1P

5P

3P

1P

5P

3P

1P

5P

3P

1P

5P

3P

1P

5P

3P

1P

5P

3P

1P

5P

3P

1P

5P

3P

1P

3p

1P
5P
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PNNH1. 3P
pNNH1

pNNH1.1P
pNNH1.5P

pNNH1.3P
pNNH1

pNNH1.1P
PNNH1. 5P

pNNH1 . 3P
pNNH1

pNNH1. 1P
PNNH1.5P

pNNH1.3P
pNNH1

PNNH1.1P
pNNH1. 5P

pNNH1. 3P
pNNH1

pNNH1. 1P
pNNH1 . 5P

pNNH1. 3P
pNNH1

pNNH1. 1P
pNNH1. 5P

pNNH1. 3P
PNNH1

PNNH1 . 1P
pNNH1.5P

pNNH1. 3P
PNNH1

pNNH1.1P
pNNH1.5P

pPNNH1. 3P
phNH1

pNNH1.1P
pNNH1. 5P

pNNH1.3P
pNNH1

pNNH1.1P
pNNH1.5P

pNNH1 . 3P
PNNH1
pNNH1. 1P

pNNH1.5P

PNNH1. 3P
PNNH1

pNNH1.1P
pNNH1.5P

PNNH1. 3P
PNNH1

PNNH1.1P
PNNH1.5P
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pNNH1.,

PNNH1

pNNH1.
pNNH1.

pNNH1.

pNNH1

pNNH1.
PNNH1.

pNNH1.

pNNH1

PNNH1.
PNNH1.

pNNH1.

pNNH1

pNNH1.
pNNH1.

pNNH1.

pNNH1

pNNH1.
pNNH1.

pNNH1.

pNNH1

pNNH1.
pNNH1.

pNNH1.

pNNH1

pNNH1.
PNNH1.

pNNH1.

pNNH1

pNNH1.
pNNH1.

pNNH1.

pNNH1

PNNH1.
pNNH1.

pNNH1.

pNNH1

PNNH1.
PNNH1.

PNNH1.

PNNH1

pNNH1.
pNNH1.

PNNH1.

pNNH1

PNNH1.
PNNH1.

PNNH1.

PNNH1

PNNH1.
PNNH1.

3P

1P

5P

3P

a7

3P

1P

5P

3P

1P

3p

1P

5P

3P

1P

3P

1P

oP

3P

1P

3P

1P
5P

3P

1P

3P

1P

5P

3P

1P

5P

3P

1P
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pNNH1. 3P
pNNH1

pNNH1.1P
pNNH1. 5P

pNNH1. 3P
pNNH1

pNNH1.1P
pNNH1. 5P

pNNH1. 3P
pNNH1

pNNH1. 1P
pNNH1. 5P

pNNH1. 3P
PNNH1

PNNH1.1P
pNNH1.5P

pNNH1.3P
pPNNH1

pNNH1.1P
pNNH1 . 5P

PNNH1. 3P
pNNH1

pNNH1.1P
pNNH1.5P

PNNH1. 3P
PNNH1

pNNH1.1P
PNNH1.5P

pNNH1. 3P
pNNH1
pNNH1.1P

PNNH1. 5P

pNNH1.3P
PNNH1

PNNH1.1P
pNNH1.5P

PNNH1. 3P
PNNH1

PNNH1.1P
PNNH1.5P

PNNH1. 3P
pNNH1

PNNH1.1P
pNNH1.5P

PNNH1. 3P
pNNH1

PNNH1.1P
PNNH1.5P

PNNH1. 3P
PNNH1

PNNH1.1P
PNNH1.5P
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PNNH1.3P
PNNH1

pPNNH1.1P
PNNHZ. 5P

pNNH1. 3P
pNNH1

pNNH1. 1P
pNNH1. 5P

pNNH1.3P
PNNH1

pNNH1.1P
pNNH1. 5P

PNNH1.3P
PNNH1

pNNHL.1P
pNNH1.5P

PNNH1. 3P
pNNH1

pNNH1.1P
pNNH1.5P

PNNH1, 3P
pNNH1

PNNH1.1P
pNNH1.5P

pNNH1.3P
PNNH1

pNNH1.1P
pNNH1.5P

PNNH1.3P
PNNH1

PNNH1.1P
PNNH1.5P

pNNH1.3P
PNNH1

pNNH1.1P
PNNH1.5P

PNNH1.3P
PNNH1

pNNH1.1P
pNNH1.5P

pNNH1.3P
pNNH1

PNNH1.1P
PNNH1.5P

PNNH1.3P
PNNH1

PNNH1.1P
PNNH1.5P

pNNH1.3P
PNNH1

PNNH1.1P
PNNH1.5P

pNNH1.3P
PNNH1

pNNH1.1P
PNNH1.5P



pNNH1.3P
pNNH1

pNNH1.1P
PNNH1. 5P

pNNH1. 3P
pNNH1

pNNH1.1P
pNNH1.5P

pPNNH1. 3P
PNNH1

pNNH1. 1P
pNNH1.5P

pNNH1. 3P
pNNH1
pNNH1.1P

pPNNH1.5P

pNNH1. 3P
pNNH1

pNNH1.1P
pNNH1. 5P

PNNH1. 3P
pNNH1

pNNH1.1P
pNNH1.5P

pNNH1. 3P
PNNH1

pNNH1.1P
pNNH1. 5P

pNNH1. 3P
pNNH1

PNNH1. 1P
pNNH1. 5P

pNNH1. 3P
pNNH1

pNNH1.1P
pNNH1.5P

pNNH1. 3P
pNNH1

pNNH1.1P
pNNH1. 5P

pNNH1., 3P
pNNH1

pNNH1.1P
pNNH1.5P

pNNH1. 3P
pNNH1

pNNH1.1P
pNNH1. 5P

pNNH1. 3P
PNNH1

pNNH1. 1P
pNNH1. 5P
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PNNH1.3P
PNNH1

PNNH1.1P
PNNH1. 5P

PNNH1. 3P
PNNH1

PNNH1.1P
PNNH1.5P

pNNH1. 3P
pNNHL

pNNH1.1P
pNNH1.5P

PNNH1, 3P
pPNNH1

pNNH1,1P
pNNH1.5P

pNNH1. 3P
pNNH1

pNNH1.1P
pNNH1, 5P

pNNH1. 3P
PNNH1

pPNNH1. 1P
pNNH1. 5P

pNNH1., 3P
PNNH1

pNNH1.1P
pNNH1.5pP

pNNH1., 3P
pNNH1

PNNH1.1P
pPNNH1.5P

PNNH1.3P
pNNH1

pNNH1.1P
pNNH1,5P

pNNH1. 3P
pNNH1

PNNH1. 1P
PNNH1, 5P

pNNH1, 3P
pNNH1

pNNH1.1P
pNNH1. 5P

PNNH1. 3P
pPNNH1

pNNH1.1P
pNNH1.5P

PNNH1. 3P
pNNH1

PNNH1,1P
pNNH1. 5P

------------------------------- CNNNNNNNNNNNNAATTCCNTCTAGANNA
AATTAATACGACTCACTATAGGGGAATTGTGAGCGGATAACAATTCCCCTCTAGAAATAA
----------------------------- GNNNNNNNNNNNNANNTTNCNNCTAGAATAA
-------------------- NNNNNNNNNNNNNNNNNNNNNNNNNNNCNANANATANTTT

TTTTGTTTAACAT TAAGAAGGAGATATACCATGGGCGGTTGTTTCTCCAAGCCGAAGCCA
TTTTGTTTAACTTTAAGAAGGAGATATACCATGGGCGGTTGTTTCTCCAAGCCGAAGCCA
TTTTGTTTAACTTTAAGAAGGAGATATACCATGGGCGGTTGTTTCTCCAAGCCGAAGCCA

NNNTCTTAACTTTCTCAACCGAGATATACCATGGGCGGTTGT-TTCCCCCGCCGAAACTA
* Kk ok * #  dkkkEkkdckkkdokdkkkkkRkokkk k  kk  kkakkk k X

GTGGAACTGAAGATTGAGGTGGTGCTGCCGGAAAAGGATCGTGGTAATGAGATACTGANC
GTGGAACTGAAGATTGAGGTGGTGCTGCCGGAAAAGGAACGTGGTAAAGAGGAACTGAGC
GTGGAACTGAAGATTGAGGTGGTGCTGCCGGAAAAGGAACGTGGTAAAGAGGAACTGAGC
GTGGAACTGAAGATTGAGGTGGTGCTGCCGGAAAAGGAACGTGGTACATACGAACTGAGC

e o e 3 o o 3 o o 3 o o ok o o o ok o s ok ok K SRk KKK KRR KRR KoK KK * kk Ak F

CCNGCCCTTTCGGTACCCAAATCGGANACC-NNGCCCACGAA-CCCCCCATTACTTTCGN
GCAAGCGGCAAGGGTAGCCCGCGCGCCTACCAGGGTAATGGTACCGCTCGCCACTTCCAC
GCAAGCGGCAAGGGTAGCCCGCGCGCCTACCAGGGTAATGGTACCGCTCGCCACTTCCAC

GCAAGCGGCAAGGGTAGCCCGCGCGCCTACCACGGTAATGGTACCGCTCGCCACTTCCAC
* K *k * * kR ok kK ok & Rdokk K

AAC---GATCCTCNGCCCCTTTGGGACTTGTACCCNANACCCCACCCTTATCAATTGATG

ACCGAGGAACGTCTGAGCACCCCGCACCCATATCCGAGCCCGCAGG------ ACTGCGTG
ACCGAGGAACGTCTGAGCACCCCGCACCCATATCCGAGCCCGCAGG- ==~~~ ACTGCGTG
ACCGAGGAACTTCTGAGCACCCCGCACCCATATCCCACCCCCCCCG------ ACCGCGAG
* * % ok kk ok ok * Kk % kk ok kk * *
TCTGCTTTTGTATCACCTGCGGGTCATAC-=-=-==---=-~ CTTATTCCCGAAA--=-==-=--

GAGGCGGCGGTGTGCCACGTGAAAGATCTGGAAAACGGTCAGATGCGTGAGGTGGAACTG
GAGGCGGCGGTGTGCCACGTGAAAGATCTGGAAAACGGTCAGATGCGTGAGGTGGAACTG

GAGGCGGCGGTGTGCCTCGTGAAAGATCTGGAAACCGGTCTGATGCGTGAGGTGNAACTG
ok dk ok ok kX *k * kk ok kK

GGCTGGGGCAAGGTGCTGCTGGTGAAAGATAACGGCGAGTTCCACGCTCTGGGTCACAAG
GGCTGGGGCAAGGTGCTGCTGGTGAAAGATAACGGCGAGTTCCACGCTCTGGGTCACAAG
GGCTGGGGCAAGGTGCTGCTGGTGAAATATCACGGCCAGTTCCACCCTCTGGGTCACATT

TGCCCACACTATGGTGCCCCGCTGGTGAAAGGTGTGCTGAGCCGTGGCCGCGTGCGTTGC
TGCCCACACTATGGTGCCCCGCTGGTGAAAGGTGTGCTGAGCCGTGGCCGCGTGCGTTGC
TGNCCACACTATGGTGCCCCGCTGGTGAAAGGTGTGCTGAGCCCTGGCCCCGTGCGTTGL
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pNNH1.3P

PNNH1

pNNH1.1P

pNNH1

pNNH1.

PNNH1

PNNH1,
PNNH1,

pNNH1.

PNNH1

PNNH1.
PNNH1.

pNNH1.

pNNH1

pNNH1,
PNNH1.

PNNH1
PNNH1

pPNNHL.
pNNHL.

PNNH1.

PNNH1

PNNHL.

PNNH1

PNNH1.

pNNH1

PNNHL.

pNNH1

PNNH1.

PNNH1
PNNHZL

pNNH1.

PNNHL.

PNNH1
pNNHZL

PNNH1.

PNNHL.

PNNH1L

pNNH1,
pNNH1.

PNNH1.

pNNH1

pPNNHL,

PNNH1

pPNNH1.

pNNH1

PNNH1.
pNNH1.,

PNNH1.

PNNH1

PNNH1.
PNNH1.

PNNH1,

PNNH1

PNNH1.
PNNH1 .

.5P

3p

1P

5P

3p

1P

5P

3P

1P

3P

1P

5P

3p

1P

SP

3p

1pP

5P

3P

AP

5P

3P

AP

5P

3P

1P

5P

Eld

1P

5P

3p

1P
5P

3P

P

5P

3P

1P
5P

CCGTGGCATGGTGCTTGCTTTAACATCAGCACCGGTGACCTGGAGGATTTCCCGGGCCTG
CCGTGGCATGGTGCTTGCTTTAACATCAGCACCGGTGACCTGGAGGATTTCCCGGGLCTG

CTATGGCATGGCGCTTGCTTTAATATCATCCCE- = - == === = m oo mm oo mm o

GACAGCCTGCACAAGTTTCAGGTGAAAATTGAGAAGGAAAAAGTGTACGTGCGTGCCAGC
GACAGCCTGCACAAGTTTCAGGTGAAAATTGAGAAGGAAAAAGTGTACGTGCGTGCCAGC

AAGCAGGCGCTGCAGCTGCAGCGTCGCACCAAAGTGATGGCCAAATGCATCAGCCCGAGC
AAGCAGGCGCTGCAGCTGCAGCGTCGCACCAAAGTGATGGCCAAATGCATCAGCCCGAGC

GCGGGCTATAGCAGCAGCACCAACGTGCTGATTGTGGGTGCCGGTGCTGCTGGTCTGGTG
GCGGGCTATAGCAGCAGCACCAACGTGCTGATTGTGGGTGCCGGTGCTGCTGGTCTGGTG

TGCGCTGAAACCCTGCGCCAGGAAGGCTTCAGCGACCGTATCGTGCTGTGCACCCTGGAC
TGCGCTGAAACCCTGCGCCAGGAAGGCTTCAGCGACCGTATCGTGCTGTGCACCCTGGAC

CGTCACCTGCCGTACGATCGTCCGAAGCTGAGCAAAAGCCTGGATACCCAGCCAGAGCAG
CGTCACCTGCCGTACGATCGTCCGAAGCTGANCAAAAGCCTGGATACCCAGCCAGAGCAG

CTGGCCCTGCGCCCGAAAGAGTTCTTCCGTGCGTATGGT-ATTGAGGTGCTGACCGAAGC
CTGGCCCTGCGCCCGAAAGAGTTCTTCCGTGCGTATGGGTATTGAGGTGCTGACCNAAGC

TCAGGTGGTGACCGTGGACGTGCGCA-CCAAGA-AAGTGGT -GTTCAAGGATGGCTTTAA
TCANGTGGTGACCGTGGGACGTGCGCACCAAGAAAAGTGGTGTTCAAGGGATGGCTTTAA

ACTGGAGTATAG-CAAACTGCTGCTGGCGCCAGGTAGCAGCCCGAAAACCCTGAGCTGCA
NCTGGAGTATNNCAAAACTGCTGCTGGCGCCAGNTANCAAGCCCNAAAACCCTGAGCTGC

AGGGCAAAGAGGTGGAAAACGTGTTCACCATCCGTACCCCGGAAG-ATGCTAACCGTGTG
AAGGGCAAANAGTGGAAAACGTGTTCACCATCCGTACCCCGGGAGGATGCTAACCGNGTG

GTGCGT-CTGGCCCGCGGTCGTAACGTG-GTGGTGGTGG-GCGCGGGTTTTC-TGGGCAT
GTGGCGTCTGGNCNGCGNTCGTAANNGTGGTGGTGGTGAGNCGCGGGTNTTCTTGGGNNT

GGAAGTGGCGGCTTACCTGACCGAAAAGGCTCACAG- -CGTGAGCGTGGTGGAGCTGGAG
GGAANNGNNNCNTTACNGAACCGAANAGANNNCNNNNCCTNNNCNNTGGNNNANCTGGNN

TGTTCGAAAACAACCGCGTGAAGT TCTACATGCAGACCGAGGTGAGCGAACTGCGTGGTC
GNTTCNNNNNNAACNNNNNNNNGTTNNNNNTNNNNNNNNC - - === == -=--------n--

70



pNNH1. 3P
pNNH1

PNNH1. 1P
pNNH1. 5P

pNNH1. 3P
pNNH1

pNNH1.1P
pNNH1. 5P

pNNH1. 3P
PNNH1

pNNH1.1P
pNNH1.5P

pNNH1. 3P
pNNH1

pNNH1.1P
pNNH1. 5P

pNNH1. 3P
pNNH1

pNNH1 . 1P
pNNH1. 5P

pNNH1. 3P
pNNH1

pNNH1. 1P
pNNH1 . 5P

pNNH1. 3P
pNNH1

pNNH1.1P
pNNH1 . 5P

PNNH1. 3P
pNNH1

pNNH1.1P
pNNH1. 5P

pNNH1. 3P
pNNH1

pNNH1.1P
pNNH1.5P

pNNH1. 3P
pNNH1
PNNH1. 1P

PNNH1.5P

pNNH1. 3P
PNNH1

pNNH1.1P
PNNH1. 5P

pNNH1.3P
pPNNH1

pNNH1.1P
PNNH1.5P

pNNH1. 3P
pNNH1

pNNH1.1P
pNNH1. 5P
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pNNH1
PNNH1. 3T
PNNH1.1T
pNNH1.5T

pNNH1

PNNH1. 3T
PNNHL.1T
pNNH1.5T

PNNH1
PNNH1. 3T
pNNH1.1T
pNNH1.5T

pNNH1
pNNH1.3T
pNNH1.1T
pNNH1.5T

pNNH1
PNNH1. 3T
PNNH1.1T
pNNH1.5T

pNNH1
pNNH1.3T
PNNH1.1T
pNNH1.5T

pNNH1
PNNH1.3T
pNNH1.1T
pNNH1.5T

pNNH1
PNNH1.3T
PNNH1.1T
pNNH1.5T

pNNH1

pNNH1.3T
PNNH1.1T
pNNH1.5T

PNNH1

PNNH1. 3T
PNNH1.1T
pNNH1.5T

pNNH1

PNNH1. 3T
PNNHL.1T
pNNH1.5T

PNNH1
PNNH1. 3T
PNNH1.1T
PNNH1.5T

PNNH1

PNNH1. 3T
PNNH1.1T
PNNH1.5T

PNNH1

pNNH1,3T
PNNH1.1T
PNNH1,5T

TGGCGAATGGGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCG
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PNNH1

pNNH1.3T
PNNH1.1T
pPNNH1.5T

pNNHL

pNNH1.3T
PNNHL. 1T
PNNH1.5T

pNNH1
pNNH1. 3T
pNNH1., 1T
pNNH1.5T

pNNH1
pNNH1,3T
PNNH1,1T
pNNH1,5T

PNNH1
pNNH1, 3T
pNNH1.1T
pNNH1.5T

pNNH1
pNNH1. 3T
pNNH1.1T
PNNHL.5T

pNNH1
pNNH1,3T
pNNH1.1T
pNNH1.5T

pNNH1
pNNH1.3T
pNNH1.1T
pNNH1.5T

pNNH1
pNNH1,3T
DNNH1.1T

PNNHL1.5T

pPNNH1

pNNH1. 3T
PNNH1.1T
pNNH1.5T

pPNNH1
pNNH1.3T
pNNH1.1T
PNNHZ.5T

pNNH1
pNNH1.3T
pNNH1.1T
pNNH1.ST

pNNH1
pNNH1,3T
pNNH1.,1T
pNNH1.5T

pNNH1
pNNH1.3T
pNNH1.1T
pNNH1.5T

AGACTTGTTCAACAGGCCAGCCATTACGCTCGTCATCAAAATCACTCGCATCAACCAAAC

TGTTGGAATTTAATCGCGGCCTAGAGCAAGACGTTTCCCGTTGAATATGGCTCATAACAC
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pNNH1

PNNH1.
pNNH1.
pNNH1.

pNNH1

pNNH1.
PNNH1.
pNNH1.

pNNH1

PNNH1.
pNNH1.
pNNH1.

pNNH1

pNNH1.
PNNH1.
PNNH1.

pNNH1

pNNH1.
pNNH1.
pNNH1.

pNNH1

pNNH1.
PNNH1.
pNNH1.

pNNH1

pNNH1.
PNNH1.
pNNH1.

pNNH1

pNNH1.
pNNH1.
PNNH1.

pNNH1
pNNH1

pNNH1.
pNNH1.

pNNH1

pNNH1.
pNNH1.
PNNH1.

pNNH1

pNNH1.
pNNH1.
pNNH1.

pNNH1

PNNH1.
PNNH1.
pNNH1.

pNNH1

PNNH1.
PNNH1.
pNNH1.

pNNH1

PNNH1.
pNNH1.
PNNH1.

3T
iT
5T

AACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCC

CCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCT--CTGACTTG
-------------------- NNNANNNNCNNCTTTCGGGCTTTGTTAGCAGCCGGATCTC
----------------- NNNNNNNNNNNNNNCTTTCGGGCTTTGTTAGCAGCCGGATCTC
----------------- GNNNNNNNNNNNTNCTTTCGGGCTTTGTTAGCAGCCGGATCTC
Kk kkKKkK KK K K X * kk k
AGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACG
AGTGGTGGTGGTGGTGGTGCTCGACGGGCGCCCCTA--CCCTT-===mmmmmmm e m ==
AGTGGTGGTGGTGGTGGTGCTCGAGTGCGGCCGCGCTACCCTT == === mmmmmmmm e =
AGTGGTGGTGGTGGTGGTGCTCGAGTGCGGCCGCGCTACCCTT= === mmmmmmmmm ==
* %

¥k Kk ok ok dokk RkkRkk * ok

CGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGT

*¥k ok ok kk *

GCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCTGATGC
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pNNH1

pNNH1.
pNNH1.
pNNH1.

pNNH1

pNNH1.
PNNH1.
pNNH1.

pNNH1

PNNH1.
PNNH1.
pNNH1.

pNNH1

pNNH1.
DNNH1 .

pNNH1.

pNNH1

PNNH1.
pNNH1.
pNNH1.

pNNH1

PNNH1.
PNNH1.
PNNH1.

pNNH1

pNNH1.
pNNH1.
pNNH1.

pNNH1

PNNH1.
pNNH1.
PNNH1.

pNNH1

pNNH1.
PNNH1.
pNNH1.

PNNH1

pNNH1.
pNNH1.
pNNH1.

pNNH1

PNNH1.
PNNH1.
PNNH1.

PNNH1

PNNH1.
pNNH1.
PNNH1.

PNNH1

PNNH1.
PNNH1.
PNNH1.

3T
iT
5T

3T

5T

3T

5T

3T
T

5T

3T
ar
5T

£

5T

3T
1T
5T

AGGTTTTCACCGTCATCACCGAAACGCGCGAGGCAGCTGCGGTAAAGCTCATCAGCGTGG

AAACGAGAGAGGATGCTCACGATACGGGTTACTGATGATGAACATGCCCGGTTACTGGAA
---------------------------- CTGGGAATGG-NCCCCNCCCGTCCTCCTT- -~
---------------------------- CTTGGAATGCAGCACAAACAGTTCCACTT- -~

---------------------------- CTTGGAATGCAGCACAAACAGTTCCACTT- - -
* %k %k * * %%

CGTTGTGAGGGTAAACAACTGGCGGTATGGATGCGGCGGGACCAGAGAAAAATCACTCAG

GGTCAATGCCAGCGCTTCGTTAATACAGATGTAGGTGTTCCACAGGGTAGCCAGCAGCAT
----------------------- TGCGGTTGCGGATGGCCGAACCGTTGTCCAACTGAGT
----------------------- CACGTTTACGGATGGCACGACCGCTGGCCAGCACCTC

----------------------- CACGTTTACGGATGGCACGACCGCTGGCCAGCACCTC
* * * Kk * ok kkk k

CCTGCGATGCAGATCCGGAACATAATGGTGCAGGGCGCTGACT -TCCGCGTT-TCCAGAC
GCCACTNNCCATGANACGNATTGTNCAGT - --TGCTATCGTCCTGGATCATTAAATAGAA
AGCCACTTTGCTCACAATCGGATCATAGTTCATGCTCGCCACGGCGATCACTTCGTCGCC

AGCCACTTTGCTCACAATCGGATCATAGTTCATGCTCGCCACGGCGATCACTTCGTCGCC
*k * * * ¥ *

TTTACGAAACACGGAAACCGAAGACCATTCATGTTGTTGCTCAGGTCGCAGACGTTTTGC

TTCACGGACC----~- CCCCACCCTGA--=--~-~ G-TATTNCTANTCTCTTTNNA----~--~
TTTGGTGTAAAAGGCCACGAACTTCA-~--=-~-~ GTTCCTCCAGGTCACCCTGAATGATCAC
TTTGGTGTAAAAGGCCACGAACTTCA-----~ GTTCCTCCAGGTCACCCTGAATGATCAC
*k * * Kk X *

AGCAGCAGTCGCTTCACGTTCGCTCGCGTATCGGTGATTCATTCTGCTAACCAGTAAGGC

~TCGAN- -NGGCCTCNATCTAAATNGA- - == = - = = = = == = == == mmm o m e oo

ATCGTCAAAGCCCTCGCCATAGCCCGCGTAACGCAGGCTC- == - === === === === -

ATCGTCAAAGCCCTCGCCATAGCCCGCGTAACGCAGGCTC == m = m = mmmmmmm o
*

* *k * *

AACCCCGCCAGCCTAGCCGGGTCCTCAACGACAGGAGCACGATCATGCGCACCCGTGGGG
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pNNH1
pNNH1. 3T
pNNH1,1T
pNNH1.5T

pNNH1

pPNNH1.3T
PNNH1.1T
pPNNH1.5T

PNNHL
PNNH1. 3T
pNNH1. 1T
pNNH1.5T

PNNH1
pNNH1, 3T
pNNH1.1T
pNNH1.5T

PNNH1
pNNH1,3T
pNNH1.1T
pNNH1,5T

PNNH1

PNNH1.3T
PNNH1.1T
pPNNH1.5T

PNNH1

pNNH1.3T
pNNH1. 1T
pPNNHL.ST

pNNH1
pNNH1.3T
PNNH1.1T
PNNH1.5T

pNNH1
PNNH1. 3T
pNNH1. 1T
pPNNH1.5T

pNNH1
pNNH1, 3T
pNNHL.1T
PNNHL.5T

pNNH1
pNNH1. 3T
pNNH1.1T
pNNH1.5T

pNNH1
PNNH1.3T
pNNH1.1T
pNNH1.5T

PNNHL
PNNH1. 3T
pNNH1. 1T
pPNNH1.5T

PNNH1

pNNH1, 3T
pNNH1.1T
PNNH1.5T

TCGCGCTCCAGCGAAAGCGGTCCTCGCCGAAAATGACCCAGAGCGCTGCCGGCACCTGTC
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pNNH1

PNNH1.
PNNH1.
pNNH1.

PNNH1

pNNH1.
PNNH1.
PNNH1.

pNNH1

pNNH1.
pNNH1.
pNNH1.

PNNH1

PNNH1.
PNNH1.
PNNH1.

PNNH1

PNNH1.
PNNH1.
PNNH1.

pNNH1

pNNH1.
pNNH1.
pNNH1.

pNNH1

pNNH1.
pNNH1.
pNNH1.

PNNH1

PNNH1.
pNNH1.
PNNH1.

PNNH1

PNNH1.
PNNH1.
PNNH1.

pNNH1

pNNH1.
PNNH1.
pNNH1.

pNNH1

PNNH1.
PNNH1.
PNNH1.

pNNH1

PNNH1.
PNNH1.
pNNH1.

pNNH1

pNNH1.
pNNH1.
pNNH1.

pNNH1

pNNH1.
pNNH1.
PNNH1.

3T
T
ST

GTCTGGTCAGAGACATCAAGAAATAACGCCGGAACATTAGTGCAGGCAGCTTCCACAGCA

TTGCCGAACATGGCGGT -~~~
TTGCCGAACATGGCGGT -~~~

GGGATCTCGACGCTCTCCCTTATGCGACTCCTGCATTAGGAAGCAGCCCAGTAGTAGGTT
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pNNHL
pNNH1
pNNH1
PNNH1

PNNH1

PNNH1,
PNNH1.
pPNNH1.

pNNH1

PNNH1.
PNNH1.
PNNH1.

pNNH1

pNNH1.
pNNH1,
PNNH1.

PNNH1

PNNHL,
pNNH1.
pNNH1.

PNNH1

PNNH1.

PNNHL

PNNHL,

pNNH1

PNNHL.

pNNHL

PNNH1.

pNNH1
PNNHL
PNNHL
pNNH1

pNNHZ
pNNH1
DNNH1

PNNH1.

PNNH1

PNNH1.
PNNH1.
PNNH1,

PNNH1

PNNH1.
PNNH1,
PNNH1.

PNNH1

PNNH1.
PNNH1.
PNNH1.

PNNH1

PNNHL.
PNNH1.
PNNH1 .

PNNH1

PNNH1.
PNNH1.
PNNH1.

3T
4T
5T

3T
T
5T

3%

5T

3T

5T

3T
1T
5T

3T
AT
5T

T
AT
5T

3T
AT
5T

3T
AT

5T

3T

5T

3T

5T

3T

5T

3T

5T

3T

5T

GCGAAATTAATACGACTCACTATAGGGGAATTGTGAGCGGATAACAATTCCCCTCTAGAA

------ CCACAGGTACGGCACGGTGCTCATTTCGGCTTCCTGCGCC - - ~AGCATGTTCTG
------ CCACAGGTACGGCACGGTGCTCATTTCGGCTTCCTGCGLC - - -AGCATGTTCTG

CGCTGAAACCCTGCGCCAGGAAGGCTTCAGCGACCGTATCGTGCTGTGCACCCTGGACCG

AGCAGCCACAC
AGCAGCCACAC

TCACCTGCCGTACGATCGTCCGAAGCTGAGCAAAAGCCTGGATACCCAGCCAGAGCAGCT
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pNNH1

PNNH1.
pNNH1.
pNNH1.

pNNH1

pNNH1.
pNNH1.
PNNH1.

pNNH1

PNNH1.
pNNH1.
PNNH1.

pNNH1

PNNH1,
pNNH1.
pPNNH1.

pNNH1

pNNH1.
pNNH1.
pNNH1.

pNNH1

PNNH1.
PNNH1.
pNNH1.

pNNH1

PNNH1.
pNNH1.
pNNH1.

pNNH1

PNNH1.
pNNH1.
pNNH1.

pNNH1

pNNH1.
pNNH1.
PNNH1.

pNNH1

pNNH1.
pNNH1.
pNNH1.

PNNH1

PNNH1.
pNNH1.
pNNH1.

pNNH1

PNNH1.
PNNH1.
pNNH1.

pNNH1

PNNH1.
pNNH1.
pNNH1.

pNNH1

PNNH1.
PNNH1.
PNNH1.

3T
al
5T

3T

5T

3T

5T

3T

5T

3T
1T
5T

3T

5T

3T

5T

3T

5T

GGCCCTGCGCCCGAAAGAGTTCTTCCGTGCGTATGGTATTGAGGTGCTGACCGAAGCTCA

------------------------------ GACCCTGAGCATGGGCCATCTGCCAGTGCG
------------------------------ GACCCTGAGCATGGGCCATCTGCCAGTGCG

CCATGCTCAGGGTCGTGTGGCTGCTCAGAACATGCTGGCGCAGGAAGCCGAAATGAGCAC

GAATGTTCACTTTACGGTTG---==========~ TTGCGCCAGGCCAGCGGAAAGGTCAC
GAATGTTCACTTTACNGTTG-----=--------~ TTGCGCCAGGCCACCGGAAAGGTCAC

CGTGCCGTACCTGTGGACCGCCATGTTCGGCAAGAGCCTGCGTTACGCGGGCTATGGCGA
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pNNH1

PNNH1.
PNNH1.
PNNH1.

pNNH1

PNNH1.
PNNH1.
PNNH1.

pNNH1

PNNH1.
PNNH1.
pNNH1.

pNNH1

pNNH1.
AT

nNNH1

pNNH1.

pNNH1

PNNH1.
PNNH1.
pNNH1.

pNNH1

pNNH1.
pNNH1.
pNNH1.

pNNH1

pNNH1.
PNNH1.
PNNH1.

3T

5T

3T

5T

3T

ST

3T

ST

GGGCTTTGACGATGTGATCATTCAGGGTGACCTGGAGGAACTGAAGTTCGTGGCCTTTTA

CGAACCCCCCCGROACRTS === mc s somnmiacmns ot amamsasamaennsasans
CGAACACNCCCEBCACGTT = GG == === Socm SHos oot ot s Shmm o

GTTGGCTGCTGCCACCGCTGAGCAATAACTAGCATAACCCCTTGGGGCCTCTAAACGGGT
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pNNH2
PNNH2.
pNNH2.
PNNH2.

pNNH2
PNNH2.
pNNH2.
PNNH2.

pNNH2
PNNH2.
pNNH2.
PNNH2.

pNNH2

pNNH2.
pNNH2.
pNNH2.

pNNH2
pNNH2.
PNNH2.
pNNH2.

pNNH2

PNNH2.
PNNH2.
PNNH2.

pNNH2
pNNH2.
pNNH2.
PNNH2.

pNNH2
PNNH2.
PNNH2.
PNNH2.

pNNH2
PNNH2.
pNNH2.
PNNH2.

pNNH2
PNNH2.
PNNH2.
pNNH2.

pNNH2
pNNH2.
PNNH2.
PNNH2.

PNNH2

PNNH2.
PNNH2.
pNNH2.

pNNH2
pNNH2.
pNNH2.
PNNH2.

2P
1P
3P

2P
ip
3P

2P
1P
3p

2P
1P
3P

2P
1P
3p

2P
1P
3P

2P
1P
3p

2P
1P
3P

2P
1P
3P

2P
1p
3P

2P
1P
3p

2P
1P
3P

2p
1P
3p

GACGGATCGGGAGATCTCCCGATCCCCTATGGTGCACTCTCAGTACAATCTGCTCTGATG
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pNNH2

pNNH2, 2P
pPNNH2.1P
pNNH2. 3P

PNNH2

pNNH2.2P
pNNH2.1P
PNNH2. 3P

PNNH2
pNNH2. 2P
PNNH2.1P
pNNH2.3P

PNNH2

pNNH2. 2P
PNNHZ.1P
pNNHZ. 3P

PNNH2

PNNH2. 2P
pNNH2.1P
pNNH2. 3P

pNNH2

pNNH2 . 2P
pNNH2.1P
pNNH2.3P

pPNNH2

pNNH2. 2P
PNNH2.,1P
pNNH2. 3P

pNNH2
pNNH2. 2P
pNNH2.1P
pNNH2. 3P

pNNH2

pNNH2. 2P
pNNH2.1P
PNNH2 . 3P

pNNH2
pNNH2. 2P
PNNH2.1P

PNNH2.3P

pNNH2

pNNH2. 2P
pNNH2.1P
PNNH2. 3P

PNNH2
PNNH2. 2P
pNNH2. 1P
pNNH2. 3P

PNNH2
PNNH2.2P
pNNH2.1P
pNNH2. 3P

pNNH2

PNNH2. 2P
pNNH2.1P
PNNH2. 3P

GTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCTCTGGCTAACTAGAGAACCCA

CTGCTTACTGGCTTATCGAAAT TAATACGACTCACTATAGGGAGACCCAAGCTGGCTAGC
------------------------------------------------ NNNNNNNNNNNN
------------------------------------------------- NNNNNNNANNN
_________ sesessccsssccsescccccssnneennsesnas===-NNNNNNNNNNNN

CCATGGGCGGTTGTTTCTCCAAGCCGAAGCCAGTGGAACTGAAGATTGAGGTGGTGCTGC
NCATGGGCGGTTGTTTCTCCAAGCCGAAGCCAGTGGAACTGAAGATTGAGGTGGTGCTGC
NNNNTGGGCGGTTGTTTCTCCAGCCGAAGCCAGTGGAACTGAAGATTGAGGTGGTGCTGC
NNNNTGGGCGGTTGTTTCTCCAGCCGAAGCCAGTGGAACTGAAGATTGAGGTGGTGCTGC

*% * % % E R R R R R R R S S R 2

CGGAAAAGGAACGTGGTAAAGAGGAACTGAGCGCAAGCGGCAAGGGTAGCCCGLGCGLCT
CGGAAAAGGAACGTGGTAAAGAGGAACTGAGCGCAAGCGGCAAGGGTAGCCCGCGCGCCT
CGGAAAAGGAACGTGGTAAAGAGGAACTGAGCGCAAGCGGCAAGGGTAGCCCGLGLGLLT
CGGAAAAGGAACGTGGTAAAGAGGAACTGAGCGCAAGCGGCAAGGGTAGCCCGCGCGLCT

EE R R R P PR R R P R R R R R R R PR P R R R R R R

ACCAGGGTAATGGTACCGCTCGCCACTTCCACACCGAGGAACGTCTGAGCACCCCGCACT
ACCAGGGTAATGGTACCGCTCGCCACT TCCACACCGAGGAACGTCTGAGCACCCCGCACC
ACCAGGGTAATGGTACCGCTCGCCACTTCCACACCGAGGAACGTCTGAGCACCCCGCACC
ACCAGGGTAATGGTACCGCTCGCCACTTCCACACCGAGGAACGTCTGAGCACCCCGCACC

A R e L e e e e e iRt

CATATCCGAGCCCGCAGGACTGCGTGGAGGCGGCGGTGTGLCACGTGAAAGATCTGGAAA
CATATCCGAGCCCGCAGGACTGLGTGGAGGCGGCGGTGTGCCACGTGAAAGATCTGGAAA
CATATCCGAGCCCGCAGGACTGCGTGGAGGLGGCGGTGTGCCACGTGAAAGATCTGGAAA
CATATCCGAGCCCGCAGGACTGCGTGGAGGCGGCGGTGTGCCACGTGAAAGATCTGGAAA

LSRR R IR S R R SRR E L 2 R R R RS R bl R R R R A R 2 2 R R 2

ACGGTCAGATGCGTGAGGTGGAACTGGGCTGGGGCAAGGTGCTGCTGGTGAAAGATAACG
ACGGTCAGATGCGTGAGGTGGAACTGGGCTGGGGCAAGGTGCTGCTGGTGAAAGATAACG
ACGGTCAGATGCGTGAGGTGGAACTGGGCTGGEOCAAGGTGCTGCTGGTGAAAGATAACG
ACGGTCAGATGCGTGAGGTGGAACTGGGCTGGGGCAAGGTGCTGCTGGTGAAAGATAACG

L R e e e e R R e R R e ]

GCGAGTTCCACGCTCTGGGTCACAAGTGCCCACACTATGGTGCCCCGCTGGTGAAAGGTG
GCGAGTTCCACGCTCTGGGTCACAAGTGCCCACACTATGGTGCCCCGCTGGTGAAAGGTG
GCGAGTTCCACGCTCTGGGTCACAAGTGCCCACACTATGGTGCCCCGCTGGTGAAAGGTG
GCGAGTTCCACGCTCTGGGTCACAAGTGCCCACACTATGGTGCCCCGCTGGTGAAAGGTG

LRt e et e e et e R it ettt R R L R R R R L R R L

TGCTGAGCCGTGGCCGCGTGLGTTGCCCGTGGCATGGTGCTTGCTTTAACATCAGCACCG
TGCTGAGCCGTGGCCGCGTGCGTTGCCCGTGGCATGGTGCTTGCTTTAACATCAGCACCG
TGCTGAGCCGTGGCCGCGTGCGTTGCCCGTGGCATGGTGCTTGCTTTAACATCAGCACCG

TGCTGAGCCGTGGCCGCGTGCGTTGCCCGTGGCATGGTGCTTGCTTTAACATCAGCACCG
D L e T

GTGACCTGGAGGATTTCCCGGGCCTGGACAGCCTGCACAAGTTTCAGGTGAAAATTGAGA
GTGACCTGGAGGATTTCCCGGGCCTGGACAGCCTGCACAAGT TTCAGGTGAAAATTGAGA
GTGACCTGGAGGATTTCCCGGGCCTGGACAGCCTGCACAAGT TTCAGGTGAAAATTGAGA
GTGACCTGGAGGAT TTCCCGGGCCTGGACAGCCTGCACAAGTTTCAGGTGAAAATTGAGA

B e T

AGGAAAAAGTGTACGTGCGTGCCAGCAAGCAGGCGCTGCAGCTGCAGCGTCGCACCAAAG
AGGAAAAAGTGTACGTGCGTGCCAGCAAGCAGGCGCTGCAGCTGCAGCGTCGCACCAAAG
AGGAAAAAGTGTACGTGCGTGCCAGCAAGCAGGCGCTGCAGCTGCAGCGTCGCACCAAAG
AGGAAAAAGTGTACGTGCGTGCCAGCAAGCAGGCGCTGCAGCTGCAGCGTCGCACCAAAG

HRAEEEFERRREREEX KK RREE AR ERER LR R EREE SRR R AR XX R RERE TR KRR R KX

TGATGGCCAAATGCATCAGCCCGAGCGCGGGCTATAGCAGCAGCACCAACGTGCTGATTG
TGATGGCCAAATGCATCAGCCCGAGCGCGGGCTATAGCAGCAGCACCAACGTGCTGATTG
TGATGGCCAAATGCATCAGCCCGAGCGCGGGCTATAGCAGCAGCACCAACGTGCTGATTG
TGATGGCCAAATGCATCAGCCCGAGCGCGGGCTATAGCAGCAGCACCAACGTGCTGATTG

e 3 e ok ke ok o o e ke ok o ke sl s e ke ok ok sk sk e ofe ke e ok ol ok o e ofe ok ok ke ok o ok e ke ok o ok e e o ke ok ok ok ok ke e ok ke ok ke o ok e

TGGGTGCCGGTGCTGCTGGTCTGGTGTGCGCTGAAACCCTGCGCCAGGAAGGCTTCAGCG
TGGGTGCCGETGCTGCTGGTCTEETGTGCGCTGAAACCCTGCGCCAGGAAGGLTTCAGLG
TGGGTGCCGGTGCTGCTGGTCTGGTGTGCGC TGAAACCCTGCGCCAGGAAGGCTTCAGCG
TGGGTGCCGGTGCTGCTGGTCTGGTGTGCGC TGAAACCCTGCGCCAGGAAGGCTTCAGCG

B T e A P S R P T e e

ACCGTATCGTGCTGTGCACCCTGGACCGTCACCTGCCGTACGATCGTCCGAAGCTGAGCA
ACCGTATCGTGCTGTGCACCCTGGACCGTCACCTGCCGTACGATCGTCCGAAGCTGAGCA
ACCGTATCGTGCTGTGCACCCTGGACCGTCACCTGCCGTACGATCGTCCGAAGCTGAGCA
ACCGTATCGTGCTGTGCACCCTGGACCGTCACCTGCCGTACGATCGTCCGAAGCTGAGCA

EEEREXEEERXEEEEEE AR RRXEXERRR AR AEEERERRR XA RR R AR ERXKER R R RN R kX
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pNNH2

PNNH2.
PNNH2.
pNNH2.

pNNH2

PNNH2.
PNNH2.
pNNH2.

pNNH2

pNNH2.
pNNH2.
pNNH2.

PNNH2

pNNH2.
PNNH2.
pNNH2.

pNNH2

PNNH2.
pNNH2.
PNNH2.

pNNH2

pNNH2.
PNNH2.
PNNH2.

pNNH2

pNNH2.
PNNH2.
PNNH2.

pNNH2

PNNH2.
PNNH2.
PNNH2.

pNNH2

PNNH2.
PNNH2.
PNNH2.

pNNH2

PNNH2.
pNNH2.
PNNH2.

pNNH2

PNNH2.
PNNH2.
PNNH2.

PNNH2

PNNH2.
PNNH2.
PNNH2.

pNNH2

pNNH2.
pNNH2.
pNNH2.

PNNH2

PNNH2.
PNNH2.
PNNH2.

2P
1P
3P

AAAGCCTGGATACCCAGCCAGAGCAGCTGGCCCTGCGCCCGAAAGAGTTCTTCCGTGCGT
AAAGCCTGGATACCCAGCCAGAGCAGCTGGCCCTGCGCCCGAAAGAGTTCTTCCGTGCGT
AAAGCCTGGATACCCAGCCAGAGCAGCTGGCCCTGCGCCCGAAAGAGTTCTTCCGTGCGT
AAAGCCTGGATACCCAGCCAGAGCAGCTGGCCCTGCGCCCGAAAGAGTTCTTCCGTGCGT

s s o ok ok o ok kK R s ok sk ok o ok ok ok R R ok oKk R o sk R ok R R Sk ok ok ok R ok ok oK ok R ok ok ok s ok sk ok ok Rk ok Kk o ok oK

ATGGTATTGAGGTGCTGACCGAAGCTCAGGTGGTGACCGTGGACGTGCGCACCAAGAAAG
ATGGTATTGAGGTGCTGACCGAAGCTCN-GTGGTGACCGTGGACGTGCGCACCAAGAAAG
ATGGTATTGAGGTGCTGACCGAAGCTCANGTGGTGACCGTGGACGTGCGCACCAAGAAAG
ATGGTATTGAGGTGCTGACCGAAGCTCANGTGGTGACCGTGGACGTGCGCACCAAGAAAG

ko R R R R KRR KRR SRR KRR R KRR KoK KoK oK oK oK oK oK oK oK oK K oK oK K oK K K KK K K KK K KK K K

TGGTGTTCAAGGATGGCTTTAAACTGGAGTATAGCAAACTGCTGCTGGCGCCAGGTAGCA
TGGTGTTCAAGGATGGCTTTAAACTGGAGTATAGCAAACTGCTGCTGGCGCCAGGTAGCA
TGGTGTTCAAGGATGGCTTTAAACTGGAGTATAGCAAACTGCTGCTGGCGCCAGGTAGCA
TGGTGTTCAAGGATGGCTTTAAACTGGAGTATAGCAAACTGCTGCTGGCGCCAGGTAGCA

3k 2k ok ok 3k ke ok 2k ok ok ok 3 ke ke 2k ok ok ke 3k 6 ok ke ok ok 3k ke ke Bk ok ok ok e ke kb ok K Sk e ke k 2k B ke ke 3k ke ke ok ke ok 3k ok ok ok ok

GCCCGAAAACCCTGAGCTGCAAG-GGCAAAGAGGTGGAAAACGTGTTCACCATCCGTACC
GCCCGAAAACCCTGAGCTGCAAG-GGCAAAGAGGTGGAAAACGTGTTCACCATCCGTACC
GCCCGAAAACCCTGAGCTGCAAG-GGCAAAGAGGTGGAAAACGTGTTCACCATCCGTACC

GCCCGAAAACCCTGAGCTGCAAAGGGCAAAGAGGTGGAAAACGTGTTCACCATCCGTACC
o ok o KRR ORR R KRR Kok o KoK o oK o kK o R o R K o R K oK o ok S ok ko ok o Kok o

CCGGAAGATGCTAACCGTGTGGTGCGTCTGGCCCGCGGTCGTAACGTGGTGGTGGTGGGC
CCGGGANATGCTAACCGTGTGGTGCGTCTGGCCCGCGGTCGTAACGTGNGG-TGGTGGGC
CCGGAAGATGCTAACCGTGTGGTGCGTCTGGCCCGCGN-CGTAACGTGGTGGTGGTGGGC
CCGGAAGATGCTAACCGTGTGGTGCGTCTGGCCCGCGGTCGTAACGTGGTGGTGGTGGGC

dokokok ok skok ok ok sk ok ok ok sk ok ok ok sk ok ok ok ok dk ok ok sk ok ok ok kR ok k ok % %k %k ok %k ok ok ok k ¥ kokokkokkok ok

GCGGGTTTTCTGGGCATGGAAGTGGCGGCTTACCTGACCGAAAAGGCTCACAGCGTGAGC
GCGGTTTTCTGGGC-AT-GGAANTGCGGCTTACCTGACCGAAAAGCTCACANCNNNGAGC
GCGGNTTTCTGGGC-AT-GGAAGTGGCGGCTTACCTGACCGAANNNNNCACAGNNNGAGC
GCGGNTTTCTGGGC-AT -GGAAGTGCGGCTTACCTGACCGAAANNTCACAGCNNNA--NC

*kkk kkk *%  kkx k X * ok ok ok * k¥ *

GTGGTGGAGCTGGAGGAAACCCCGTTCCGTCGCTTTCTGGGCGAGCGTGTGGGTCGTGCC
GTGGTGGAGCTGGAGAAACCCCGTTTCCGTCNCTT - TNNGGNCNNNGCNNGTNNNNNNNN
NTGNNNGNNCTGNNNAC--CCCGNTTCCGTCGCTT-CTGGNCGANNGNNNNGNNNGCCCT
GTGNNNN- -CTGAGNAC--CCCGT--NNTCGCTTT -CTGGGCGANNNNNNGGNNNNGCCN
*k *okok *k ok *k *
CTGATGAAGATGTTCGAAAACAACCGCGTGAAGTTCTACATGCAGACCGAGGTGAGCGAA
CCNNATGANANGTTCGAAACNCNCNN - -NNNN - TNCTANNGNNNNNNNNNGANNNNNCTG
G- -ANNAANANGTTCNAAACAACNGCNNNNAG - TTNNANNNNCCNNNCNANNNNNNNNNN

G- -ANNANA-TGTTCNAAAACNNNNNNNNNNT - T-CTACNTNNNNNNNNGNTGANCNNNA
sk oKk * *

CTGCGTGGTCAGGAAGGCAAGCTGAAAGAGGTGGTGCTGAAGAGCAGCAAAGTGGTGCGT
CNNNNNGGA - - - -AGGNNAAGCNNAAANNAGGNGNGNGNNNCNN - -NANANNNNNTNN - -
NNNNNCAGG- - - -ANNNNNNNNTNAAAAA - -NNNNNGNTNNCNT - -AAAANNNNNN- - - -
CTGNNNNNN - - - -NNNNNNNAANCNNNAA - -NNNNNGGNNNCTN - -NNANNNNN - - - - - -

GCCGACGTGTGCGTGGTGGGTATTGGTGCGGTGCCGGCTACCGGTTTCCTGCGTCAGAGC
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pNNH2
pNNH2
pNNH2
PNNH2

pNNH2

pNNH2 ,
pNNH2.,
PNNH2.

pNNH2

PNNHZ,

pNNH2

pNNH2 .

pNNH2

pNNH2.

PNNH2

PNNH2.

pNNH2

PNNHZ.
PNNH2 .
pNNHZ.,

PNNH2

PNNHZ.
pNNH2.

pNNH2.

pNNH2

pNNH2
pNNH2
pPNNH2

pNNH2

PNNH2.

pNNH2

PNNH2.,

pNNH2

pNNH2
PNNH2 ,
PNNH2 ,

PNNH2

pNNH2 .
pNNHZ.
pNNH2 .

PNNH2
PNNH2

pNNH2.
PNNH2.

PNNH2
pNNH2

PNNHZ.
PNNH2.,

PNNH2

pNNH2 ,
pNNH2
PNNH2.,

PNNH2

PNNH2.
PNNH2.
PNNH2.

.2P
AP
3P

2P
1P

2P
VAP
3p

2P
1P

2p
VAP
3p

ATGCTGGCGCAGGAAGCCGAAATGAGCACCGTGCCGTACCTGTGGACCGCCATGTTCGGC
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PNNH2

PNNH2 .
pNNHZ.
PNNH2.

PNNH2

pPNNH2 .
PNNH2 .
pNNH2 .

PNNH2

pNNH2.
PNNH2.
pNNH2.

PNNH2

pNNH2.
PNNH2.
pNNH2.

PNNH2

PNNH2.
PNNH2.
PNNH2.

pNNH2

PNNH2.
pNNH2.
PNNH2.

pNNH2

PNNH2.
PNNH2.
PNNH2.

PNNH2

PNNH2.
PNNH2.
PNNH2.

pNNH2

PNNH2.
PNNH2.,
PNNH2.

pNNH2

PNNH2.
PNNH2.
PNNH2.

pNNH2

PNNH2.
PNNH2.
PNNH2.

PNNH2

PNNH2.
PNNH2.
PNNH2.

pNNH2

PNNH2.
PNNH2.
PNNH2.

pNNH2

PNNH2.
PNNH2.
PNNH2.

2P
1P
3P

2P
1P
3P

2P
1P
3p

2P

=1

2P
1P
3P

2P
1P
3P

2P
1P
3P

GTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTC

CGGCTGTCAGCGCA

GCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTG
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pNNH2

PNNH2.
DNNH2 .

pNNH2.

pNNH2
PNNH2

PNNH2.
pNNH2.

pNNH2

PNNH2.
pNNH2.
PNNH2.

PNNH2

pNNH2.
pNNH2.
PNNH2.

pNNH2

pNNH2.
pNNH2.
PNNH2.

pNNH2

pNNH2.
PNNH2.
pNNH2.

pNNH2

pNNH2.
pNNH2.

pNNH2

pNNH2

PNNH2.
PNNH2.
PNNH2.

pNNH2

pNNH2.
pNNH2.
PNNH2.

pNNH2

pNNH2.
PNNH2.

pNNH2

pNNH2

pNNH2.
PNNH2.
pNNH2.

pNNH2

pNNH2.
pNNH2.
PNNH2.

pNNH2

PNNH2.
PNNH2.
pNNH2.

pNNH2

PNNH2.
pNNH2.
PNNH2.

2P
1P

3p

2P

3p

2P

3P

2P

3p

AATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
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pNNH2

pNNH2 . 2P
pNNH2. 1P
pNNHZ . 3P

PNNH2
pNNH2. 2P
pNNH2. 1P
pNNH2 . 3P

pNNH2

pNNH2. 2P
pNNH2 . 1P
pNNH2 . 3P

pNNH2
pNNH2 . 2P
pNNH2 . 1P
pNNH2 . 3P

pNNH2
pNNH2 . 2P
pNNH2 . 1P
pNNH2 . 3P

pNNH2
pNNH2 . 2P
pNNH2 . 1P
pNNH2 . 3P

pNNH2
PNNH2 . 2P
pNNH2.1P
PNNH2. 3P

pNNH2
pNNH2 . 2P
pNNH2.1P
PNNHZ.3P

pNNH2

pNNH2. 2P
pPNNH2 . 1P
pNNH2 . 3P

pNNH2
pNNHZ , 2P
pNNH2.1P

pNNHZ. 3P

pPNNH2

pNNH2. 2P
PNNH2.1P
pNNH2. 3P

pNNH2
pNNH2. 2P
pPNNH2.1P
pNNH2. 3P

pNNH2
pNNH2. 2P
pNNH2. 1P
pNNH2. 3P

pNNH2
pNNH2. 2P
PNNHZ. 1P
PNNH2. 3P

GCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCA
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pNNH2

pNNH2.
PNNH2.
pNNH2.

pNNH2

PNNH2.
PNNH2.
pNNH2.

pNNH2

PNNH2.
PNNH2.
PNNH2.

PNNH2

PNNH2.
pNNH2.
PNNH2.

PNNH2

PNNH2.
PNNH2.
PNNH2.

PNNH2

PNNH2.
PNNH2.
PNNH2.

pNNH2

pNNH2.
PNNH2.
pNNH2.

pNNH2

pNNH2.
pNNH2.
pNNH2.

pNNH2

pNNH2.
pNNH2.
pNNH2.

PNNH2

PNNH2.
pNNH2.
PNNH2.

pNNH2

pNNH2.
PNNH2.
PNNH2.

PNNH2

PNNH2.
PNNH2.
pNNH2.

pNNH2

pNNH2.
pNNH2.
pNNH2.

pNNH2

PNNH2.
pNNH2.
pNNH2.

2P

3p

2P
1P
3P

2P
1P
3P

AGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTA
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pNNH2

PNNH2.
PNNH2.
pNNH2.

pNNH2

pNNH2.
pNNH2.
pNNH2.

pNNH2

PNNH2.
PNNH2.
PNNH2.

pNNH2

pPNNH2.
pNNH2.
pNNH2.

pNNH2

pNNH2.
nNNH?2 .

«3P

PNNH2

pNNH2

PNNH2.
pNNH2.
PNNH2.

pNNH2

PNNH2.
pNNH2.
PNNH2.

pNNH2

pNNH2.
PNNH2.
PNNH2.

pNNH2

pNNH2.
PNNH2.
PNNH2.

pNNH2

pNNH2.
PNNH2.
pNNH2.

pNNH2

pNNH2.
PNNH2.
pNNH2.

2P

3P

2P

3p

2P

3P

2P

3P

2P
1P

2P

3p

2P

3P

2P

3P

2P

3P

2P

3p

2P

3P

GATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAA
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ANEXO XII - SECUENCIAS

>NP_004199.1 apoptosis-inducing factor 1, mitochondrial isoform AIF precursor
[Homo sapiens]
MFRCGGLAAGALKQKLVPLVRTVCVRSPRORNRLPGNLEFQRWHVPLELOMTROMASSGASGGKIDNSVLVLIVGLSTVGAGAY
AYKTMKEDEKRYNERISGLGLTPEQKQKKAALSASEGEEVPODKAPSHVPFLLIGGGTAAFAAARSIRARDPGARVLIVSEDP
ELPYMRPPLSKELWESDDPNVTKTLREFKQWNGKERSIYFQPPSFYVSAQDLPHIENGGVAVLTGKKVVQLDVRDNMVKLNDGS
QITYEKCLIATGGTPRSLSAIDRAGAEVKSRTTLFRKIGDFRSLEKISREVKSITIIGGGFLGSELACALGRKARALGTEVIQ
LFPEKGNMGKILPEYLSNWTMEKVRREGVKVMPNAIVQSVGVSSGKLLIKLKDGRKVETDHIVAAVGLEPNVELAKTGGLEID
SDFGGFRVNAELQARSNIWVAGDAACFYDIKLGRRRVEHHDHAVVSGRLAGENMTGAAKPYWHQSMFWSDLGPDVGYEAIGLV
DSSLPTVGVFAKATAQDNPKSATEQSGTGIRSESETESEASEITIPPSTPAVPQAPVQGEDYGKGVIFYLRDKVVVGIVLWNI
FNRMPIARKITIKDGEQHEDLNEVAKLENIHED

>NP_001185625.1 apoptosis-inducing factor 2 [Homo sapiens]

MGSQVSVESGALHVVIVGGGFGGIAAASQLOQALNVPFMLVDMKDSFHHNVAALRASVETGFAKKTFISYSVTFKDNEFRQGLVV
GIDLKNOMVLLQGGEALPFSHLILATGSTGPFPGKEFNEVSSQQAAIQAYEDMVRQVQORSREIVVVGGGSAGVEMAAEIKTEYP
EKEVTLIHSQVALADKELLPSVRQEVKEILLRKGVQLLLSERVSNLEELPLNEYREYIKVQTDKGTEVATNLVILCTGIKINS
SAYRKAFESRLASSGALRVNEHLQVEGHSNVYAIGDCADVRTPKMAYLAGLHANIAVANIVNSVKQRPLOAYKPGALTEFLLSM
GRNDGVGQISGFYVGRLMVRLTKSRDLEFVSTSWKTMRQSPP

>NP_653305.1 apoptosis-inducing factor 3 isoform 1 [Homo sapiens]

MGGCFSKPKPVELKIEVVLPEKERGKEELSASGKGSPRAYQGNGTARHFHTEERLSTPHPYPSPQDCVEAAVCHVKDLENGOM
REVELGWGKVLLVKDNGEFHALGHKCPHYGAPLVKGVLSRGRVRCPWHGACEFNISTGDLEDFPGLDSLHKFQVKIEKEKVYVR
ASKQALQLQRRTKVMAKCISPSAGYSSSTNVLIVGAGAAGLVCAETLRQEGEFSDRIVLCTLDRHLPYDRPKLSKSLDTQPEQL
ALRPKEFFRAYGIEVLTEAQVVTVDVRTKKVVEFKDGFKLEYSKLLLAPGSSPKTLSCKGKEVENVEFTIRTPEDANRVVRLARG
RNVVVVGAGFLGMEVAAYLTEKAHSVSVVELEETPFRRFLGERVGRALMKMEFENNRVKEFYMQTEVSELRGQEGKLKEVVLKSS
KVVRADVCVVGIGAVPATGFLRQSGIGLDSRGFIPVNKMMQOTNVPGVFAAGDAVTFPLAWRNNRKVNI PHWOMAHAQGRVAAQ
NMLAQEAEMSTVPYLWTAMFGKSLRYAGYGEGEFDDVIIQGDLEELKFVAFYTKGDEVIAVASMNYDPIVSKVAEVLASGRAIR
KREVELEFVLHSKTGDMSWLTGKGS

>NM 144704.2 Homo sapiens apoptosis inducing factor, mitochondria associated 3
(AIFM3), transcript variant 1, mRNA

CGCCCCGCCCGCGCCTCCCCGCCCCCCCGLCGCCCGCGGCCCCAAGCGGTTCCCGAGCCCAGGCCCGCGCCGAGCCCAGGTCCT
AGAGCAGCTCCAGCAGGATGGCGGCTCCAGCGTCTCTAAGGCCTGCAGGGGGTCCAGCCCCATGGGGGGCGCCCTAGGCCTCC
GACAGCTCCCCATCTGTGCTCCTGCCTGCCGGCCATCCTCAGGCCACTCGCCATGGGCGGCTGCTTCTCCAAACCCAAACCAG
TGGAGCTCAAGATCGAGGTGGTGCTGCCTGAGAAGGAGCGAGGCAAGGAGGAGCTGTCGGCCAGTGGGAAGGGCAGCCCCCGG
GCCTACCAGGGCAATGGCACGGCCCGCCACTTCCACACGGAGGAGCGCCTGTCCACCCCTCACCCCTACCCCAGCCCTCAGGA
TTGCGTGGAGGCTGCTGTCTGCCACGTCAAGGACCTCGAGAATGGCCAGATGCGGGAAGTGGAGCTGGGCTGGGGGAAGGTGT
TGCTGGTGAAGGACAATGGGGAGTTCCACGCCCTGGGCCATAAGTGTCCGCACTACGGCGCACCCCTGGTGAAAGGCGTTCTG
TCCCGTGGTCGGGTGCGCTGCCCCTGGCACGGCGCCTGCTTCAACATCAGCACTGGGGACCTGGAGGACTTCCCTGGCCTGGA
CAGTCTACACAAGTTCCAGGTGAAGATTGAGAAGGAGAAGGTGTACGTCCGGGCCAGCAAGCAGGCCCTACAGCTGCAGCGAA
GGACCAAGGTGATGGCCAAGTGTATCTCTCCAAGTGCTGGGTACAGCAGTAGCACCAATGTGCTCATTGTGGGTGCAGGTGCA
GCTGGCCTGGTGTGTGCAGAGACACTGCGGCAGGAGGGCTTCTCCGACCGGATCGTCCTGTGCACGCTAGACCGGCACCTTCC
CTACGACCGTCCCAAGCTCAGCAAGTCCCTGGACACACAGCCTGAGCAGCTGGCCCTGAGGCCCAAGGAGTTTTTCCGAGCCT
ATGGCATCGAGGTGCTCACCGAGGCTCAGGTGGTCACAGTGGACGTGAGAACTAAGAAGGTCGTGTTCAAGGATGGCTTCAAG
CTGGAGTACAGCAAGCTGCTGCTGGCACCAGGGAGCAGCCCCAAGACTCTGAGCTGCAAAGGCAAAGAAGTGGAGAACGTGTT
CACTATCCGGACGCCAGAGGATGCCAATCGCGTGGTGAGGCTGGCCCGAGGCCGCAACGTGGTCGTCGTGGGAGCCGGCTTCC
TGGGGATGGAGGTGGCCGCTTACCTGACGGAGAAGGCCCACTCTGTGTCTGTGGTGGAGCTGGAGGAGACGCCCTTCAGGAGG
TTCCTGGGGGAGCGCGTGGGTCGTGCCCTCATGAAGATGTTTGAGAACAACCGGGTGAAGTTCTACATGCAGACGGAGGTGTC
TGAGCTGCGGGGCCAGGAGGGAAAGCTGAAGGAGGTTGTGCTGAAGAGCAGCAAGGTCGTGCGGGCTGACGTCTGCGTGGTGG
GCATTGGTGCAGTGCCCGCCACAGGCTTCCTGAGGCAAAGCGGCATCGGTTTGGATTCCCGAGGCTTCATCCCTGTCAACAAG
ATGATGCAGACCAATGTCCCAGGCGTGTTTGCAGCTGGCGATGCTGTCACCTTCCCCCTTGCCTGGAGGAACAACCGCAAAGT
GAACATTCCACATTGGCAGATGGCTCATGCTCAGGGGCGCGTGGCAGCCCAGAACATGTTGGCGCAGGAGGCGGAGATGAGCA
CTGTGCCCTACCTCTGGACCGCCATGTTTGGCAAGAGCCTGCGCTACGCGGGCTACGGAGAAGGCTTCGACGACGTCATCATC
CAGGGGGATCTGGAGGAGCTGAAGTTTGTGGCTTTTTACACTAAAGGCGACGAGGTGATCGCCGTGGCCAGCATGAACTACGA
TCCCATTGTGTCCAAGGTCGCTGAGGTGCTGGCCTCAGGCCGTGCCATCCGGAAGCGGGAGGTGGAGCTGTTTGTGCTGCACA
GCAAGACTGGCGACATGTCCTGGCTTACGGGGAAAGGATCCTGAGCTCACATGCAGTAGACTTGGGCAGGCAAAGGGGGCACC
AAGGGCACAGGCCAAGCCTTGGGGGCAGGTGCCAATCTCCAGTCCCAGGATCCCCCAGGGCAGAACCTGAGCCCTCCCAGTGC
TTGCCTTCAGCCACCTGGCTCCCCTCCTGGGAGGCCTCTGCTGGATCCAGAAGATGCTCAACCCTCAAGGCCTCTGCTGCCAC
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TGACAGCTGGCACTGGAGGCAGGACAAGCCCTGCCTCTTCTCCCTCTATTGGGACTGGTCCCCTGAAGAACCCTGCAACATGT
TAGACATTACCGTAAAATTAAAACGCACAAATTTGCAGATCAAAAAAAAAA

Secuencia NheI-NcoI-AIFM3-NotI-EcoRI para clonaje en E. coli y Homo sapiens

GCTAGCCCATGGGCGGCTGCTTCTCCAAACCCAAACCAGTGGAGCTCAAGATCGAGGTGGTGCTGCCTGAGAAGGAGCGAGGC
AAGGAGGAGCTGTCGGCCAGTGGGAAGGGCAGCCCCCGGGCCTACCAGGGCAATGGCACGGCCCGCCACTTCCACACGGAGGA
GCGCCTGTCCACCCCTCACCCCTACCCCAGCCCTCAGGATTGCGTGGAGGCTGCTGTCTGCCACGTCAAGGACCTCGAGAATG
GCCAGATGCGGGAAGTGGAGCTGGGCTGGGGGAAGGTGTTGCTGGTGAAGGACAATGGGGAGTTCCACGCCCTGGGCCATAAG
TGTCCGCACTACGGCGCACCCCTGGTGAAAGGCGTTCTGTCCCGTGGTCGGGTGCGCTGCCCCTGGCACGGCGCCTGCTTCAA
CATCAGCACTGGGGACCTGGAGGACTTCCCTGGCCTGGACAGTCTACACAAGTTCCAGGTGAAGATTGAGAAGGAGAAGGTGT
ACGTCCGGGCCAGCAAGCAGGCCCTACAGCTGCAGCGAAGGACCAAGGTGATGGCCAAGTGTATCTCTCCAAGTGCTGGGTAC
AGCAGTAGCACCAATGTGCTCATTGTGGGTGCAGGTGCAGCTGGCCTGGTGTGTGCAGAGACACTGCGGCAGGAGGGCTTCTC
CGACCGGATCGTCCTGTGCACGCTAGACCGGCACCTTCCCTACGACCGTCCCAAGCTCAGCAAGTCCCTGGACACACAGCCTG
AGCAGCTGGCCCTGAGGCCCAAGGAGTTTTTCCGAGCCTATGGCATCGAGGTGCTCACCGAGGCTCAGGTGGTCACAGTGGAC
GTGAGAACTAAGAAGGTCGTGTTCAAGGATGGCTTCAAGCTGGAGTACAGCAAGCTGCTGCTGGCACCAGGGAGCAGCCCCAA
GACTCTGAGCTGCAAAGGCAAAGAAGTGGAGAACGTGTTCACTATCCGGACGCCAGAGGATGCCAATCGCGTGGTGAGGCTGG
CCCGAGGCCGCAACGTGGTCGTCGTGGGAGCCGGCTTCCTGGGGATGGAGGTGGCCGCTTACCTGACGGAGAAGGCCCACTCT
GTGTCTGTGGTGGAGCTGGAGGAGACGCCCTTCAGGAGGTTCCTGGGGGAGCGCGTGGGTCGTGCCCTCATGAAGATGTTTGA
GAACAACCGGGTGAAGTTCTACATGCAGACGGAGGTGTCTGAGCTGCGGGGCCAGGAGGGAAAGCTGAAGGAGGTTGTGCTGA
AGAGCAGCAAGGTCGTGCGGGCTGACGTCTGCGTGGTGGGCATTGGTGCAGTGCCCGCCACAGGCTTCCTGAGGCAAAGCGGC
ATCGGTTTGGATTCCCGAGGCTTCATCCCTGTCAACAAGATGATGCAGACCAATGTCCCAGGCGTGTTTGCAGCTGGCGATGC
TGTCACCTTCCCCCTTGCCTGGAGGAACAACCGCAAAGTGAACATTCCACATTGGCAGATGGCTCATGCTCAGGGGCGCGTGG
CAGCCCAGAACATGTTGGCGCAGGAGGCGGAGATGAGCACTGTGCCCTACCTCTGGACCGCCATGTTTGGCAAGAGCCTGCGC
TACGCGGGCTACGGAGAAGGCTTCGACGACGTCATCATCCAGGGGGATCTGGAGGAGCTGAAGTTTGTGGCTTTTTACACTAA
AGGCGACGAGGTGATCGCCGTGGCCAGCATGAACTACGATCCCATTGTGTCCAAGGTCGCTGAGGTGCTGGCCTCAGGCCGTG
CCATCCGGAAGCGGGAGGTGGAGCTGTTTGTGCTGCACAGCAAGACTGGCGACATGTCCTGGCTTACGGGGAAAGGATCCGCG
GCCGCGAGAATTC

>NP_001277999.1 apoptosis-inducing factor 3 isoform 1 [Mus musculus]

MGGCFSKPKPVELKIEVVLPEKERGKEELSASGKGSPRGYQGNGTARHFHAEERLPTPQPYPSPODCVEATVCHVKDLENGQM
REVELGWGKVLLVKDNGEFHALGHKCPHYGAPLVKGVLSRGRVRCPWHGACFNISTGDLEDFPGLDSLHKFQVKIEKEKVTIR
ASKQALQLQRRTKVMAKCISPSAGHSSSTNVLIVGAGAAGLVCAETLRQEGFSDRIVLCTLDRHLPYDRAKLSKSLDAQPEQL
ALRPKEFFRAYGIEMLTEAQVVTVDVRNKKVVEFKDGFKLEYSKLLLAPGSSPKTLTCKGKDVENVFTIRTPEDANRVLRLARG
RNAVVVGAGFLGMEVAAYLTEKAHSVSVVELEETPFRRFLGERVGRALMKMEFENNRVKEFYMQTEVSELRAQEGKLQEVVLKSS
KVLRADVCVLGIGAVPATGFLRQSGIGLDSRGFIPVNKMMQTNVPGVFAAGDAVTFPLAWRNNRKVNI PHWOMAHAQGRVAAQ
NMLAQEAEINTVPYLWTAMFGKSLRYAGYGEGEDDVIIQGDLEELKEFVAFYTKSDEVIAVASMNYDPIVSKVAEVLASGRAIR
KREVELFMLHSKTGDMSWLTGKGS
>NP_569976.1 CG4199, isoform D [Drosophila melanogaster]

MGSVNCKEYKTTGSTPKKEKSTGGAVGSYQSKCSNQSPSTTMSTEESSPDSEYTSAVPVDCRVTDLKENEMKQVDFDEDTRVL
LVKONDRLLAVGAKCTHYGAPLQTGALGLGRVRCPWHGACFNLENGDIEDFPGLDSLPCYRVEVGNEGQVMLRAKRSDLVNNK
RLKNMVRRKPDDQRVFIVVGGGPSGAVAVETIRQEGFTGRLIFVCREDYLPYDRVKISKAMNLEIEQLRFRDEEFYKEYDIEL
WOGVAAEKLDTAQKELHCSNGYVVKYDKIYLATGCSAFRPPIPGVNLENVRTVRELADTKAILASITPESRVVCLGSSFIALE
AAAGLVSKVQSVTVVGRENVPLKAAFGAEIGOQRVLOQLFEDNKVVMRMESGIAEIVGNEDGKVSEVVLVDDTRLPCDLLILGTG
SKLNTQFLAKSGVKVNRNGSVDVTDFLESNVPDVYVGGDIANAHTIHGLAHDRVNIGHYQLAQYHGRVAAINMCGGVKKLEAVP
FFFTLIFGKGIRYAGHGSYKDVIIDGSMEDFKEFVAYFINEADTVTAVASCGRDPIVAQFAELISQGKCLGRGQIEDPATREDW
TKKLGQPLPQVR
>NP_001039746.2 apoptosis-inducing factor 3 [Bos taurus]

MGGCEFSKPKPVELKIEVVLPEKDRGKEELSTGSRGSPRAYQGNGAARHFHADERLPTAHPYPGAQDCVEAAVCHVKDLENGOM
REVELGWGKVLLVKDNGELHALGHKCPHYGAPLVKGVLSRGRVRCPWHGACEFNVSTGDLEDFPGLDSLHKFQVKIEKEKVYIR
ASKQALQLORRTKVMATCISPSAGYSGSTNVLIVGAGAAGLVCAETLRQEGEFSDRIVLCTLDRHLPYDRPKLSKSLDAQPEQL
ALRPKEFFRAHGIEVLTEAQVVTVDVRNKKAVFKDGFKLEYSKLLLAPGSSPKTLSCKGKDVENVEFTIRTPEDANRVVRLARG
RNAVVVGAGFLGMEVAAYLTEKAHSVSVVEVEETPFRRFLGERVGHTLMKMFENNRVKEFYMOTEVSELRAQEGKLKEVVLKSS
KVVRADVCVVGIGAVPATGFLROSGISLDSRGEFIPVNKMMQTNIPGVFAAGDAVTFPLAWRNNRKVNIPHWOMAHAQGRVAAQ
NMLAQEAEISTVPFLWTAMFGKSLRYAGYGEGEFDDVIIQGDLDELKFVAFYTKGDEVISVASMNYDPIVSKVAEVLASGRTIR
KREVETGDMSWLTGKGS
>NP_001121885.1 apoptosis-inducing factor 3 [Danio rerio]

MGGCLSKPKPVEVKVELTLLDKEKEVDLMSPNGKASPFSECRPNGSLGHCSDEDSMTLRPQRKNRDYIEASVCHIKDLENGQOM
REVDLGAGRALLIKEHGEFFAMGHKCPHYGAPLVKGVLSKGHVRCPWHGACEFNIATGDIEDFPGLDSLPTFQVRVEKEKVIIR
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ANKQALQTQRRSKVMSKCSAVINSSTGFSHVLIIGSGPAGLVCAETLRQEGFTDRIVICTTDKHLPYDRPKLSKSLESTAEQL
QLRSSDFFQMHDIEVLLEKEVVSVDVKTHTVTFRDGFKMEYRKLFTATGSRPKPLSYKGKDVGNVFHLRTPEDANSIVTLASS
KNAVIIGTSFIGMEVAAALTDKAHSVSVIGIEAVPFRKALGEKVGKALMKLFESNRVKFYMLNEVWEMRGHNGQLKEVVLKSG
KVLRADVCVIGIGSSPATAFLKQSGVHIDSKGFIPVNKTMOQTNIDGVFAGGDVVTFPLGLRSNKKVNIPHWOMAHVHGRLAAL
GIMGKASDIKTVPYFWTAMFGKSIRYAGYGDGEDDVVIQGDLDELKEFVAFYTKSEEVVAVASMNYDPIVSRVAEVEFGSGKTIR
KRDVETGDMSWLIVKGSQ

>NP_505112.1 Uncharacterized protein CELE_F20D6.11 [Caenorhabditis elegans]

MALANWLTPVEPECDNDDSPAVEEILGRIEDVPPGTKKMFEVRDRKVLVINDEGRIYAINGLCSHYNFSLENGTYAKGRIRCP
LHGACEFNVRSGDIEDYPGFDSLHSYVVTVNDGNLIIKTTEKKLGSDRRIRHLPKMKQCNDRPVVIIGGGVATATFIEHSRLNG
LITPILVISEESLPPYDRVLLSKKPAATGEDIRLRKDDAFYEERNVKFLLKTSVIAVNHKSREVSLSNGETVVYSKLITIATGG
NVRKLQVPGSDLKNICYLRKVEEANIISNLHPGKHVVCVGSSFIGMEVASALAEKAASVTVISNTPEPLPVEGSDIGKGIRLK
FEEKGVKFELAANVVALRGNDQGEVSKVILENGKELDVDLLVCGIGVTPATKFLEGSGIKLDNRGFIEVDEKFRTNISYIFAM
GDVVTAPLPLWDIDSINIQHFQTAQAHGQHLGYTIVGKPQPGPIVPYFWTLFFFAFGLKFSGCNQGSTKEYTNGDPETGTFEIR
YFLKKDKVVAVAAGGPSSVASQFAETFKKGIEVTLKDLKNSSDHTWGHLLL
>XP 001713117.2 flavoprotein [Schizosaccharomyces pombe 972h-]

MLLREFFINQPRFIQFTFLRNKKDRILGLOLGKQPFRMSSSSGLKQQGLAQKKKFQLEFDPSSVSKNGTKTEAKVVGTEFGVLL
VRARNTYFATAGKCSHYGAPLAKGVVTSDGHIVCPWHGACENAATGDVEDTPATIAALRTFPVTEEGDGSLWIEVEDKNDNGAS
VLOPEGCWRNKATEVYNKGSVETEVTAPHVCIIGGGKGASVAAEYLREKNFKGKITIFTREDEVPYDRPKLSKSLLHDISKLA
LRSKEYYDDLDISFHENTDVTKIDLAEKKIYCGSDEKPTESYTKLILATGGEPNKLPIPGLDSKNVYLLRSIADASKLAAVTT
EAGDKKNIVIIGSSFIGLELAVVLKDHNVSVIGMESIPFEKVMGKEVGTALKALHEQNGIAFYLENSIKEVKTSSNDSSKAEH
IVLKDGQSIPADVVILAAGVKPNLRYLGNAVSLEKDGGVKVDEHCRVLGAEDVYAVGDIAHAPFAGLPSSGEKSHTRIEHWDV
AGNLGRVAADHILFGNKAGYTTKSFTPYFWSAQGKQLRYCGNNAAEGFDDVVIQGSLSDYKFACFFTKGEKVVGVCSIMKDPV
VSQCARLFIKDAMPSKSQLKENEFDVLSIPL
>XP 001349105.1 ferrodoxin reductase-like protein [Plasmodium falciparum 3D7]

MRRNLLSLNGKISTIIKSDKLKTRGISSYNILKNNINVSLERKNKNRFFFSSLKGHOKIGGGVLNSYDIFLIISLLAVPTILN
NKEFGKMSNSIANCSNVEKVFLIKSNELOQDGEMKEIKVHEEKDTVLLVRVNNKYYCLGPKCPHYSAPLKSGVLTNEYITCPWHD
AKFDIKTGECINGPSFDDIPKYEVVIEGNEVYALLPKKLEIFEKKRICECKGSCEKKNILIVGGGAATLGALETFLKLGYNGK
LITICSKDAYKPYDRPTLSKNVSNCNNCDELYEEIKLKEDSYYNKSNITIYRKNNVYVEKVDTENKKAHLNNGEIINFDKILITTG
ISPSPSPMKNMNLDNLFTLHNLSDNIKIGEYAKEGSKCVIIGSSFIACELSSALKKKNVNVTLISKDDVPEFYGSFGEKIGNIV
INILKEKNIKFYPSMHPTEYIIDKRFEFSRKSGNITHGVRLNNGEVINCDYVIEALGCIPNSDFLDEKYKNVNNEFIEVDKHEKV
KNSDNMYAAGDVCTFPYFLTDEMVNICHWNVAIQQGRIAAHNMLRDDKKEFNFIPFFNTNIFGKNFRYSGYVKNYDKIIYEGD
LLKHNFIGYFVKNDKVASIITLGNNKMASLNECMAKNKVPKVYELEGGLKNSDSMIASLKI
>NP_215202.1 ferredoxin reductase [Mycobacterium tuberculosis H37Rv]

MNAHVTSREGVNEFDDGIVIVGGGLAAARTAEQLRRAGYSGRLTIVSDEVHLPYDRPPLSKEVLRSEVDDVALKPREFYDEKD
TALRLGSAAVSLDTGEQTVTLADGTVLGYDELVIATGLVPRRIPSLPDLDGIRVLRSFDESMALRKHASAARHAVVVGAGFIG
CEVAASLRGLGVDVVLVEPQPAPLASVLGEQIGQLVTRLHRDEGVDVRTGVTVAEVRGKGHVDAVVLTDGTELPADLVVVGIG
STPATEWLEGSGVEVDNGVICDKAGRTSAPNVWALGDVASWRDPMGHQARVEHWSNVADQARVVVPAMLGTDVPTGVVVPYFW
SDQYDVKIQCLGEPHATDVVHLVEDDGRKFLAYYERDGVLVGVVGGGMAGKVMKVRGKIAAGAPIAEVLDQTQA
>WP_011279075.1 FAD-dependent oxidoreductase [Sulfolobus acidocaldarius]

MKYEITIYYVIDILDVSSKLTSKYVIIGSGIAGYHALKEMLNIDPKANITLVTSDSSLPYDRPPLSKEYMRSERDRDSLFFEKP
EFYQRDNLKVMLNTTVERLNVKEKFLTLSTGQTLNFDKLLITTGGKPRKLGIHGENLNGVHYLRTLSDADSIKEDLKHGKKPV
IVGAGFIGVEVAASLRSLGFEPVVIEVKPFIWSTEVDEKVSEMVRKYFENKGVTFLLNEGVKEFEGSQRVNSVITSGGKKIES
SMVLVAVGISPNVEIANELQVNNGILVDEHLKAKEDIYVAGDVANILDPVSGKRRRIEHWNNAYYTGQLAARNMMGONESYNF
LSTVWSDIFDLHIESGGETTGYDDYVMRGNEDKKSLNVIYVKGGLVIGYVAFNRDMSELEAINKLIQDKVDIKSKVDKLKDES
FDIRKLSS
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