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-s sequenceFileName 3 4B () phy 31

-noutputFileName %t if oA

-m substitutionModel #5571 % 5

T3 55 Rk P IET

[-aweightFileName] — BEEREMY s HIBUEE, UALE [l —SCfF e g AR A s AR
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[-b bootstrapRandomNumberSeed]  #¢5& bootstrap FL 46 B4

[-c numberOfCategories] & 5E v s A2 fb 2211 55 4%

[-d] -d S24BENLEIIE R HEALRT, T ASE M maximum parsimony tree T4, 7E 100 % 200 AM3 2R 5G],
PRIEIAT BE2 E i A G AL 58 A ANIR] A SR P i KA o

[-e likelihoodEpsilon) Bk IAE 4 0.1

[-E excludeFileName] HEBR KA £S04

[-f ablcidielglhliliiminlolpisitiwix] %

-f arapid Bootstrap

-f b draw the bipartitions using abunch of topol ogies

-f ¢ checksif RAXML can read the alignment.

-f drapid hill-climbing agorithm

-f e optimize the model parameters

-f g computethe per—site log Likelihoods for one ore more trees passed via -z

-f h compute alog likelihood test (SH-test [21]) between a best tree passed via -t and a bunch of other trees
passed via-z.

-f i performsaredly thorough standard bootstrap

[-g groupingFileName] 4G /20 F 42 F5k

[-h] program options

[-i initid RearrangementSetting] speccify aninnitid rearrangement setting for the ininital phase of the search
algorithm.

[-i]

[-K] optimize branchlength and model parameters on bootstrapped trees

[-I sequenceSimilarityThreshold] ~ Specify athreshold for sequence similarity clustering.

[-L sequenceS milarity Threshold]

[-M] BB

-m GTRCAT: GTR approximation

-m GTRMIX: Search agood topology under GTRCAT

-m GTRGAMMA: Genera Time Reversble modd of nucleotide subistution with the gamma model of rate
heterogeneity.

-m GTRCAT_GAMMA: Inference of the tree with ste-specific evolutionary rates. 4 discrete GAMMA
rates,

-m GTRGAMMAI: Same as GTRGAMMA, but with estimate of proportion of invariable sites

-m GTRMIXI: Same as GTRMIX, but with estimate of proportion of invariable sites.

-m GTRCAT GAMMAI: Same asGTRCAT_GAMMA, but with estimate of proportion of invariable sites.

-n outputFileName i tH S {44

-0 outgroupName(s) BeE/MERE W RATI/N LA EANERE, W Z IR ANRE F 8%, 1 I F sy,
DNA, gen1=1-500

DNA, gen2=501-1000



[-p parsmonyRandomSeed)]
[-P proteinModel]

[-g multipleM odel FileName]
-q multiple modelfile name

QLA N E B3 B 547 A S0 genenames
DNA, rbcLa= 1-526

DNA, maK =527-1472

W7 -q genenames

-m GTRGAMMA

[-r binaryConstraintTree]

-s sequenceFileName  £:/3#7 1K) phy SCf:

[-t userSartingTree] 77 $5E B F PP G4

[-T numberOf Threads]

[-u multiBootstrapSearches] Specify the number of multiple BS searches per replicate to obtain better ML
trees for each replicate

[-v] A R

[-w workingDirectory] #3045 A TAE H %

[-x rapidBootstrapRandomNumberSeed]  invoke rapidBootstrap

[-y] -y HUmLR2Rn s aitty, ZJEHE, ZMmaT LU T GARLI AEE A
[-z multipleTreesHl €]

[-#-N numberOfRuns]

A S

RAXML log.exampleRun: IE4TH] A AR {H/ number of checkpoint file
RAXML result.exampleRun: #4304

RAXML info.exampleRun: -m GTRGAMMA or -m GTRMIX contains information about the model and
algorithm used

RAXML parsimonyTree.exampl eRun: -t.

RAXML randomTree.exampleRun: -d.

RAXML checkpoint.exampleRun.checkpointNumber: -j

RAXML bootstrap.exampleRun: -#and -b or -x

RAXML bipartitionsexampleRun: -f b

RAXML reducedList.exampleRun: -1 or -L

RAXML bipartitionFrequenciesexampleRun: -t , -z, -f m

RAXML perSitel Ls.exampleRun: -f g

RAXML bestTree. exampleRun: -x 12345 -f a

RAXML distances.exampleRun: -f x
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P4 O A M IFRFS), %% testLphy SCfF

raxmIHPC -x 12345 -p 12345 -# 100 -m GTRGAMMA outl -stestlphy -f d -gqgennames-n TEST
W LA TR AR RS A, S AE R testLbat SCAH, fRA7EI raxmlHPC.exe AH RS0, X test1.bat
WImriztr. s8R, R A s,

-x JHRIE J7i334T Bootstrap

-p BEREHLEL

-# Bootstrap100 /X

-m GTRGAMMA 74

-0 outl ¥ outl JP A E ASMISHE

-stestl.phy AR phy XfFh ex_d.phy

-n TEST i th i) &4 R S0 AL TEST
-q gennames TR & R 3k PRI 1) 837 s 20 RV B
-fd rapid hill-climbing algorithm

5 HESLHIBIT

1 Bk — R VIBEHLLI MP B

raxmHPC -y -sex_a -m GTRCAT -n STO

raxmHPC -y -sex_a -m GTRCAT -n ST1

raxmHPC -y -sex_a -m GTRCAT -n ST2

raxmHPC -y -sex_a -m GTRCAT -n ST3

raxmHPC -y -sex_a -m GTRCAT -n ST4

2 infer the ML trees for those starting trees using a fixed setting -i 10
raxmHPC -f d-i 10-m GTRMIX -sex_d -t RAXML_parsmonyTree. STO-n FIO
raxmHPC -f d-i 10-m GTRMIX -sex_d -t RAXML_parsmonyTree ST1-nFl1
raxmHPC -f d -i 10-m GTRMIX -sex_d -t RAXML_parsmonyTree. ST2 -n FI 2
raxmHPC -f d-i 10-m GTRMIX -sex_d -t RAXML_parsmonyTree ST3-n FI 3
raxmHPC -f d-i 10-m GTRMIX -sex_d -t RAXML_parsmonyTree ST4-nFl4

3 using the automatically determined setting on the same starting trees:
raxmHPC -f d -m GTRMIX -sex_a -t RAXML_parsmonyTree. STO-nAlO
raxmHPC -f d-m GTRMIX -sex_a -t RAXML_parsmonyTree STO-nAll
raxmHPC -f d-m GTRMIX -sex_a -t RAXML_parsmonyTree. STO-nAl2
raxmHPC -f d-m GTRMIX -sex_a -t RAXML_parsmonyTree STO-nAl3
raxmHPC -f d-m GTRMIX -sex_a -t RAXML_parsmonyTree STO-nAl4



6 IEff IR 3R AL F 2R

Getting the Number of Categories right

KEEARF IR EBCEH GTRMIX 48 - K BUSA R

H GTRCAT H4TAH . Bootstrap

Pk, #HEBOEJUR-cE, BRI FE H oK) gamma (1R R .
raxmHPC -f d -c 10-m GTRMIX -sex_d -t RAXML_parsmonyTree.STO-n C10 0
raxmHPC -f d -c 10-m GTRMIX -sex_d -t RAXML_parsmonyTree.ST1-n C10_1
raxmHPC -f d -c 10-m GTRMIX -sex_d -t RAXML_parsmonyTree.ST2 -n C10 2
raxmHPC -f d -c 10-m GTRMIX -sex_d -t RAXML_parsmonyTree.ST3-n C10_3
raxmHPC -f d -c 10-m GTRMIX -sex_d -t RAXML_parsmonyTree.ST4-n C10 4

7 FIREHBRHIR AR

The Best-Known Likelihood tree (BKL)

RAXML MIZ 5 BELAS I KT 20T 06, A8 IR . fEm KT L ir 2 e, il
PR AT TR LT, AR EI A AT SRR At A AL NI BTG, i L MP
WITaEWE? XA EA R I R, MP W dR it T RESE A (1, AN [F 84696
N, S AT EE ORI R] e A DA ALSR B

I

specifying -m GTRCAT in combination with -# is not a good idea, because you will probably
want to compare the trees inferred under GTRCAT based on their likelihood values and will have
to compute the likelihood of the final trees under GTRGAMMA anyway.

8 Bootstrapping K% &

245«
raxmHPC -f d -m GTRCAT -sex_a -# 100 -b 12345 -n MultipleBootstrap
raxmHPC-MPI -f d -m GTRCAT -sex_d -# 100 -b 12345 -n MultipleBootstrap
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