9. Proteiln

dizilerinden
filogenetik analiz



PRETTYSED of ATé20281 from 1 to HED

First Second Position Third
Position &  —— e Position I I I I I I I ! I
1 Cgacgtocgttgocytogtgyacatyascacggacgcogagtactiogoctaccagatyaagtacgactocytgcacggoaagttcaagoactctytctea 100
| U{T) C A G [ 1 0 ¥V ¥ A ¥ ¥V P HHTDAMEYFAUY QO K Y P B VY HGEFEHSB Y S8 33
I | | I I | I | I
U{T) Fha Ser Tyr Cys U{T) 101 acgacgaagagoaaccoghoogtigooaaggatgacaccotogtt pgaicgggracogatioctytgogtgaaggegragegoaaceoogeggacctte 200
Phe Sar Tfr' C?S C T T K £ ¥ P & ¥V A KD D TLV VY HGHAETIULUGEC©VTZED-RUOGQQZEMNU®P-MDILP?AE?
Leu Ser STOP STOP A I I I I I I I | I
0l catgragcaagotorqagtoqagtatgtqatogagtocactggoctoticacortqaagicogoegetaaggaocacctocgoggtageaoacacanget 300
Lau Ser STOP Irp & BB W G K L G ¥V E Y ¥ I E B T G L F T V X 5 A A E G H L K G G A K X % 100
. | | | | | | | [ I
C Leu Fro His Arg uT) 101l carsabeafegetectgretotadeaIngegaagacet oty Al CUaTrLIAsrtAtAArJACt A BARC CEEEE AYRAECESTEOSESRaTAAST e 400
Leu Fro His .I!l.I'g C mr T I % A F A 8 G G AR K T F VvV M ¢ V W H W D Y H? BREHEVY W 53 F A 133
Lau Pro Gln ATg A | | | | | | | | |
401l TogtICaCaCTIIC LCCELIUEoTan LY LgrargtgrT gyt AN ggig gt io g oAt ACCErtJoCC LA JACgACMILOCRC LOgLACAT g SO0
Leu Fro Gln Arg G 1% E Cc T THCLAPLOYHOYLTYETES GTI G IT®T®GILHMHHTTTIHESTY T AlLET
I | | I I | I I I
A Ile Thr Asn Ser u(T) 50l ecasteagaagactatogatgiegtatocatasagqantaeogog ctadteqesotaTtae I taasnateatacas AR PYETtETEIS fatcAsg e GO0
Ile Thr Asn Sar C 18 T g K T ¥Y D & ¥ 8 I ¥ D W R S & R AR A A I W T I P 2 T T S R A K A IO
Ila Thr Lys Arg A | | | | | | | [ |
Mat Thr Lys ATE c B0l tgEofgeatcgtIaterraRqrangraggCasJetORcgogt AL SYrCttAe Tt aeatAr Yot JANC OOttt CORCEARA ST ERACEGEE OO
0L W & M VY I P ST Q2Q G K 1L T G HAPFRVYPTIADOUYS Y YDLTPZFT AR 233
I | | I | | | | |
G Val Ala Asp Gly ucT T0L gegebgaracsascAL AR TAgakodang ot oockgAR e T oo gL oA AsTEASALJATISACALOC ROy gL ATACOYASFATIANC LYYkea HOD
Val Ala Asp Gly C %M A R D T 85 I X T I D AATLIEKTEHS ALSHRETTYKKARE I L 4G ¥ T ODETETL ¥V 5267
Val Ala zlu Gly A | e ——] | | e | e
Val Ala Clu Cly C EDL gractgacticabcascgacaacogragetocatotacgactocasygoacgotgcagaas 862

8 T 0 F I W O WREGS 1T 0QEEFRAMTLOQR &7

Figures and tables are taken from: Lemey, P., Salemi, M., & Vandamme, A. M. (Eds.). (2009). The phylogenetic handbook: a practical approach to phylogenetic analysis and hypothesis testing. Cambridge University Press. For educational use only.



Alanine
Cysteine
Aspartic AciD
Glutamic Acid
Phenylalanine
Glycine
Histidine
Isoleucine
Ly=sine
Leucine
Methionine
Asparagile
Proline
Glutamine
ARginine
Serine
Threonine
Valine
Tryptophan
TYrosine
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Query= LImjF30.2080 |||bypothetical protein, conserved|Leishmania major

(1656 lettersa)
Database: EMBL (release + updates)

BE277815 seguences; 9403745503 total letters

Sequences producing sigrnificant alignments:

em:CT005267 [Leishmania major) Leishmani
em:CVe63049 [ Leishmania donovani chagas
em:DXI61126[ Trypanosoma cruzi] CHORI1O
em:DX94E8996 [ Trypanosoma cruzi] CHORI1O
em:AL939105( Streptomyces coslicolor| St
em:BX&28111[Anopheles gambiae (African
em:AVEZ8110[Chlamydomonas reinhardtii)

em:AY6E6591 [ Escherichia enli) Escherich .

em:AT226793[Mus musculus (house mouse)
em:BMO16710[ Homo sapiens (human)] 6036
em:CR529048 [ Anopheles gambiae (African
em:CPO00386 [Rubrobacter xylanophilus DS
em:AZ220839 [ Trypancacma brucei] Sheare
em:ACOT4258 [ Trypanosoma brucei] Trypano
em:BC032244 [Homo sapiens (human)) Homo

guery= LmiF30.2080 |||kypothetical protein,
{551 letters)

Database: UniProt

4103579 sequences; 1350324263 total letters

Sequences producing

trembl:Q4Q785_LEIMA
trembl:Q4DCKE TRYCR
trembl:Q584XE_9TRYP
trembl :Q4DBOT_TRYCR
trembl:QOID0Z SYNS3
trembl:0310L2_SYNP?
trambl:QIAUVT_SYNSS
trﬂmbl!ﬂiJIJ!_STHJB
trembl :ADH4H4_ SCHLR
trembl:QOSQB0_9SYNE
trembl:Q3T6X9_NITOC

significant alignments:

Hypothetical protein...
Hypothetical protein...
Hypothetical protein...
Hypothetical protein...
R3H domain protein ...
Single-stranded nuc ...
ATPase. S
R3H domain protein ...
Single-stranded nuc ...
Hypothetical protei ...
Single-stranded nuc ...

congerved |Leishmania major

Score

Score

E

(bits) Value

3283
430
54
48
46
46
4ah
46
46
46
46
46
46
46
a4

E

0.0e+00
2.5e-116
G.le-03
d.8e-01
1.5e+00
1.5a+00
1.5a+00
1.5e+00
1.5e+00
1.5e+00
1.5e+00
1.5e+00
1.5e+00
1.5e+00
5.9e+00

{bits) value

1021
473
469
466
203
151
189
189
189
1RE
188

1.1e-296
1.2e-131
1.3e-130
1.1e-129|
2.2e-50
B.78-47
4.96-46
4.30-46
a.3e-46
5.7e-46
5.7e-46

Figures and tables are taken from: Lemey, P., Salemi, M., & Vandamme, A. M. (Eds.). (2009). The phylogenetic handbook: a practical approach to phylogenetic analysis and hypothesis testing. Cambridge University Press. For educational use only.
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10 11
15 17
20 2
25 30
30 38
35 47
40 56
45 67
50 &0
55 o4
60 112
5 133
70 159
75 195
80 246
a5 328 =- Twilight zone

Type of protein Rate of Theoretical
Change Lookback Time
(PAMSs=/100
myrs) (myrs)
Pseudogenes 400 45
Fibrinopeptides o0 200
I lambda chain C region 7 &70
Somatotropin 25 800
Ribonucleases 21 850
Haemoglobin alpha chain 12 150
Acid proteases ] 2300
Cytochrome ¢ 4 S0
Adenylate kinase 12 GO0
Glyceraldehyde-P
dehydrogenase 2 Q000
Glutamate dehydrogenase 0.9 18000

Useful lookback time = 360 PAMSs

Figures and tables are taken from: Lemey, P., Salemi, M., & Vandamme, A. M. (Eds.). (2009). The phylogenetic handbook: a practical approach to phylogenetic analysis and hypothesis testing. Cambridge University Press. For educational use only.



Dotmatcher: Q57PEQ-TRYBR vs Q38ARY-9TRYF

(windowsize = 10, threshold = 23.00 24/02/07)

Kyte—Doolittle Plot
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Figures and tables are taken from: Lemey, P., Salemi, M., & Vandamme, A. M. (Eds.). (2009). The phylogenetic handbook: a practical approach to phylogenetic analysis and hypothesis testing. Cambridge University Press. For educational use only.



[Entey info] [Mame and origin] [Rebrences] [Comments] [Cross-rafenences] [Keywords] [Featanss] [Sequence]

e ! hadluse e cich s i o F - bk Sl i A e s o offee docuenin
Erriry namis E3PG_LENE

Primary acoossion number CFTEs0

=1 L i Pareb Pl

Annoaions were last modifed on  July 24, EIHEI:" [Entry weesion 55)
Mams and orighn ol the protein
Proter nams

> X65226_]1 L.mexicana gap gene for glycosomal glyceraldehyde-3-phosphate dehydrogenase

ey re— " L : MAPIKVGINGFGRIGRMVFQAICDQGLIGTEIDVVAVVDMSTNAEYFAYQMKHDTVHGRPEYTV
Proisi segfh: 31 UA [This | The feogh ol (SOleosier swgte SRR B (The -y T P A EAVESSPSVETADVLVVNGHRTECOVEAQRNPADLPWGELGVDYVIESTCLFTDELEAECHTEGE
NErTC R sand prestLrsor] e ssed precursor] " A 3 Akt

AREVVISAPASGCAKTTVMGVNOHEY SPASHHVVSHASCTTNCLAPTVHVLTEENFGIETGIMTT

ITHSYTATORTVDGY SLEDWRGGRAAAVN I TIPS TTGAAKAVEMVIPSTEGELTGMSFRVEFTPDVEY
VDLTFRATRDTSIOQEIDKATKEAAOTYMEGILGFIDEELVSADFINDNRS SVYDSEATLONNLPG
EERFFEVVSWYDNEWAY SHEVVDLVEYMAAKDAASSEM*

a3 2F g ag L] &
HAPERVEEMS TEATERHITS LISHEGLIST BEDVONIVEH FIARTPAT] HEISTMSRP

m L H L) 18g 1ig HE 0
KETVEAVELS PENETAOVAY WHCUALACYE AQRSFASLIH ELOVONYIE STILFMELL
Ly EEY 155 1EQ 11 IRg
AICHIECGRE EVYIEATAES CANTIVALTH DNETEFAFEN VVEBAELTIR CLAFIVHEYRT

L3l 0L TLE T TH 240
EENPOGIETEL WITIRAYIAT QEIVDEVILE DEROZRRRAY WETRIThikh ERVONTIFNT

284 T ey £ T E1T] 188
EGFLTGREFA YPTPOVSYYE LTTRATADTE TOETIKATER RADTYMROIL GPTDEELTEL

11g 12y g »ap 189 wy
OF INTARAEY TOHENTLONY | PERENFFEY i LT o
o (&)

Figures and tables are taken from: Lemey, P., Salemi, M., & Vandamme, A. M. (Eds.). (2009). The phylogenetic handbook: a practical approach to phylogenetic analysis and hypothesis testing. Cambridge University Press. For educational use only.



G3P1_ANASP
C3P1_ANAVT

G3PC PHYRA

P
=

3P TAEPA
G3PG TRYES

G3PG TAYCR
G3IPG_CRFA

G3PG_LEIME -—
Sequence

G3PC_PINSY
G3PC_GINBI

G3PC PEA

GapG PETHY

3PC_ANTMA

G3PC_ARATH
G3IPC_SIMAL

G3P_ATAMU

=00 MESCH Accession Number

GAPC DIACA
G3PC_MAGL Q40674
- 3P0 CRAFL Coad23
GIPC_PETCH 1
G3PE_MALZE 96424
GSPC_ORYS. 096426
(390 ORYS P22512
3P HORVU -
GIPC MAEE AIYE37
G320 MALFE
=3Pz _SCHPO CR7105
G3P1_SCHPO

S3P_CAYCU

Q5ZPF6

CaP LUSTMA
e Qi1
G3P1_RHIRA

Q26753

&3P PHAARH AIXIOE

GaP ¥AAL

G3P2_AGABI
GaP YOS H Q76EID
G3P_SCHCO

G3P EFYGA

GsP SCLSC
G3P2 TRIKO
G3P_SOAMA
3P NELCR

3P PARBR
G3P AJECA

3P MONAN
GIP EMEN

G3P ASPOR
GaP ASENG

Organism

Leishmania major

Crithidia fasciculaie
Herpetomonas pessomi
Phytomonas sp.

Trypanesoma brucei brucei

Bodo saltans (bodonid)

Parabodo caudarus (bodonid)
Trypanesoma rangeli
Trypanosoma cruzi

Euglena gracilis

Trypaneplasma borreli (bodonid)
Sergeia podlipaevi (trypanosomatid)
Symbiodinium sp. (dinoflagellate )

Entry name
CHQ6L4_LEIMA
G3IPG_CRIFA
096424 STRYP
096426 5TRYP
GIPG_TRYEBE
AIYE37 SEUGL
AIYE3IS SEUGL
CO87105_TEYRA
Q3ZPFo_TRYCR
Q43311_EUGGR
Q267533_TEXYERO
AIXIO6 9TEYP
Q76EIN_SDING

Figures and tables are taken from: Lemey, P., Salemi, M., & Vandamme, A. M. (Eds.). (2009). The phylogenetic handbook: a practical approach to phylogenetic analysis and hypothesis testing. Cambridge University Press. For educational use only.



#NEXUS

begin data;

dimensions ntax = 14 nchar = 313;

format interleave datatype — protein missing
matrix

LmjF30.2980 INGFGREIGEMVLOATCDOCLIGNEIDWVVAVVD
J406Z4_LEIMA TINGFGRIGEMVLOATICDOGLIGNEIDVVAVVD
G3IPC_CRIFA INGFGRIGEMVEQSMCEDNVLGTELDWVVAVVD

096424 _9TEYP
096426 _9TREYP
G3IPG_TRYRE

AIYE3 7 _9EUGL
AIYE3B _9EUGL
097105 _TRYRA
Q5ZPFE6_TRYCR
043311 _EUGGR
Q26753_TRYEO

INGFGRIGRMVEQAMCEQGEVLGEDFDVVAVVD
INGFGEIGRNVEQATCEGNHLGTDIDVVAVAD
INGFGRIGEMVFQALCDDGLLGNETIDWVVAVVD
INGFGEIGRMVEQATADQELLGEETEVVAVVD
INGFGEIGEMVEQATCDOELLGTETIDLVAVVD
INGFGRIGEMVFQAMCEADLLGTETEVVAVVD
IRPFGRIGEMVEQALCEDCGLLGTETIDVVAVVD
INGFGREIGREMVEQALCDOQELLGTTFDVVGYVD
INGFGRIGRMVLOATCDOQELLGTEIDVVAVVY

AIXTOE STEYP OO0 oOO0000000000000NDNVVAVVD
Q76EIO_SDINO INGFGRIGEMVFOQATICDONLLGTELDVVGWVVD

[only a part of the alignment is shown for clarity]

end;

begin mrbayes;
memep filename=g3pdh.mb;
prset aamodelpr=mixed;
lset rates—agual ;
pPrset brlenspr—unconstrained:exponential {(10.00%;
momep ngen—200000 samplefreq=100 printfreq=100;
momep nruns=2 diagnfreg=1000 burninfrac=0.250000;
mcmep stoprule—yes stopval=0.004000;
memep nochains—4 swapfreg=1 temp=0.Z200000;
[ EDIT FILE AND EEMOVE OUTCOMMENT ERACKETS AS NEEDED ]
[ mcmc; ]
[ sump burnin=XxX; ]
[ sumt contype—=halfcompat burnin=XxXX; ]
end;

Figures and tables are taken from: Lemey, P., Salemi, M., & Vandamme, A. M. (Eds.). (2009). The phylogenetic handbook: a practical approach to phylogenetic analysis and hypothesis testing. Cambridge University Press. For educational use only.



Laichmania major LmF3.258] [eishmani mair
1.00
Lolshmani major DD LEMA Lashmania mapr
Crihidl fascicuim Z8PG CRIFA Crihidla fascibumim
Sogol poolfnacy AIZICE_STEYP Sargai podfoom
GEFG_TRYEE Trpanomoma brucd brucal
Thymnasomatkag
CAIFFE TRYVCR Trypanocoma ool
LTI TRYRA  Typammsoma mangal
CEBELE ITAYP  Phpomonas 5o
D624 9TAYF Harpalomonas passoal
AIYEST SEUGE. Boo sollans
CETSE THYED Tnypamoplazma boopl hodonis
ATYEZR SEUGEL Farabodo caudaius
CHZ3N_EUGER Eyplona gracils | agianig
OFEEN S0IND  Spmbiodiniim o |-u:l1:ll'l:lgﬂll:llil
.|
0.0%5

Figures and tables are taken from: Lemey, P., Salemi, M., & Vandamme, A. M. (Eds.). (2009). The phylogenetic handbook: a practical approach to phylogenetic analysis and hypothesis testing. Cambridge University Press. For educational use only.



10. Evrimsel
model sec¢imi



Free Base Substitution
Model parameters frequencies code® Reference
IC 0 equal 000000 (Jukes & Cantor, 1969)
F&1 3 unequal 0000 (Felsenstein, 1981)
E&D | equal 010010 (Kimura, 1980)
HKY 4 unequal 010010 (Hasegawa et al., 1985)
TrNef 2 equal 010020 (Tamura & MNei, 1993)
TN 5 unequal 010020 {Tamura & Nei, 1993)
EE1 2 equal 012210 (Kimura, 1981}
K&1uf 5 unequal 012210 (Kimura, 1981)
TIMef 3 equal 012230 (Posada, 2003)
TIM 6 unequal 012230 {Posada, 2003)
TVMef 4 equal 012314 (Posada, 2003)
VM 7 unequal 012314 {Posada, 2003)
5YM 3 equal 012345 { Zharkikh, 1994)
CTR 8 unequal 012345 (Rodriguez er al., 1990)

ModelTest Se 10
. mmﬂr: M:!:‘I'ﬂl Eer e

Select [ikelihood Socoes fil [Chossefie’) " mDMA.scares
Likellhood Rato Tests Options

Erer configerce level for She LRTy ‘o

Informatkon Criterion options
MWoded Seleciion Criterion LT

Frmer sample size or ACe asd BC)

=) Count Beanch kengths o paramiters ) ignore them

Emier rmmber of taxa 0f count branch engths) [1]

Erner averaging confidesce interval (0.01 - 1.0 1o

Wame ths analysis

Eastedl dppiidalBevis o)
=
- PRAkAL 0. UUS. MBSRTT 0L Sve". L v - B 100d 137 IR LB UL SUNCOSF Bl MEOL B PRt IREILRASS S5RYE, HEDER ALE NOARTA 3 WITU- WIS
- Fonmla [ ard Cranciall KA 1930, Modwint mvarg the model of IR 1sinttise. Bonforraioy 14 @ 317-118
Vou arn Wile rersber $083 wros Marey 0.
T domurrasd st mecibed Wrd iy Decerbar 7.

L

Figures and tables are taken from: Lemey, P., Salemi, M., & Vandamme, A. M. (Eds.). (2009). The phylogenetic handbook: a practical approach to phylogenetic analysis and hypothesis testing. Cambridge University Press. For educational use only.



* AFATKE INFORMATION CRITERICH (AIC)

Model Data type Reference
. Model selected: GTRE+I+E
ITT nuclear (Jones et al., 1992) _im" - 21143.921’?
MtREV mitochondrial (Adachi & Hasegawa, 1996) AIC = 42379 . 8555
Mtham mammal mitochondria (Cao er al., 1998) Base [reguencies:
. . frega = 0.3771
MtArt arthropod mitochondria { Abascal et al, 2007) freqc = 0. 3255
Dayhoft nuclear { Dayhoff et al., 1978) fregs = 0.1759
WAG nuclear {Whelan & Goldman, 2001) freqT = 0.2214
‘ : : Substitution model:
RtREV retroviral polymerase ( Dimmic et al., 2002) Rate MALLix
CpREV chloroplastic (Adachi et al, 2000) Ri{a) [A-C] = 3.4141
Blosumé&2 nuclear (Henikoft & Henikoff, 1992) R({b) [A-G] = 5.097&
7 i R{c) [A-T] = 3.5059
VT nuclear (Muller & Vingron, 2000) R(d) [c-@] = 0 2437
Rie) [C-T] = 14.9945
R(f) [G-T] = 1.0000

Among-=ite rate variation

Proportion of invariable sites (I) = 0.1595
Variable sites ()
zamma distribution shape parameter = 0.7279

Figures and tables are taken from: Lemey, P., Salemi, M., & Vandamme, A. M. (Eds.). (2009). The phylogenetic handbook: a practical approach to phylogenetic analysis and hypothesis testing. Cambridge University Press. For educational use only.



Parameter® Importance Model-averaged estimates

fA 10000 03771
fiC 10000 0.2255
fiG 10000 01759
T 10000 02214
TiTy (0,000 -

rAC 10000 34152
rAG 1000 50991
rAT 1.0 3.5073
rCG 10000 04440
CT 1000 15.0010
pinv(I} 0.0000 -

alpha(G) 0.0022 0.4738
pinv(IG) 0.9978 0.1595
alpha(1G) 0.9978 0.7280

@ (I): averaged using only +I models; (G): averaged using only +G
models; (1G): averaged using only +1+G models.

Figures and tables are taken from: Lemey, P., Salemi, M., & Vandamme, A. M. (Eds.). (2009). The phylogenetic handbook: a practical approach to phylogenetic analysis and hypothesis testing. Cambridge University Press. For educational use only.
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