HMMVE User Manual
Visualize pHM M

Visualize pHMM is as easy as open a hmm file in HVBM Use the menu command
"File"->"Open HmMm" to open BImmerformat hmm file. You will see pHMM layout in
Hmm Model panel right after that. Only pHMM in Hmnfermat(Plan 7) is supported in
HMMVE. HMMVE support Pfam database directly. Younadownload pfam database
from ftp://selab.janelia.org/pub/Pfanmfhe most popular database is Pfam-A.full.gz.
Download it and unzip, you will a single large téil, which contains lots of pHMM in
Hmmer format. You can use the menu command "Fil€pen Pfam" to open this pfam
database file.
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Pfam Indexer



Pfam indexer dialog shows all pHMM names and dpsons inside a pfam database.
Since the indexing process may take more than oneten so the indexer works in
backgroud. All retrieved pHMM is shown in the tabldéne table keeps growing while
indexer is working. You can select the desired pHMIt¥hout waiting for indexer
complete. You can type in the phrase you want aockeinside the "filter" text box. All
pHMMs whose name or description contains that hvé remain in the table, others

are filtered out. Note that the search will ignoase, and you can put regular expressions
into filter phrase. As before, you do not need &tvior the completion of the indexer to
filter the result. However, There is one benefitaots wait for the competion of the

indexer. Once indexing is finish, next time you oplee same database, indexer can reuse
the previous result and there is no need to indgaxnaOnce you find the desired pHMM,
double click, or single click then press "Seleaittbon, HMMVE will open that pHMM.

% ###

0,01 .01 0,01
0. 99 039 029}

Hmm M odel

The layout of pHMM is described HHmmer user guiderhe whole profile HMM starts
from start (S) state and ends at terminal (T) st&te core of HMM between beginning
(B) and ending (E) states consists of the matctifigstates, insertion (I) states, and
deletion (D) states. A matching state represefagls conserved position. Each
matching state has a deletion state associatedtwatowing the deletion of the
matching state (or position). Each matching statept for the last one also has an
insertion state associated with it, allowing theeirtion of additional positions after it.
Transitions between | and D states are not alloieaind C are two special states to
accommodate additional insertions before and #feeconserved regions of a family of
sequences, which allows local alignment betweergaence and the HMM(i.e. matching
a part of a sequence against the core of HMM betwese B and state E). J state joins
the end of a profile HMM to the beginning. J stallews aligning a sequence against the




core of a profile HMM multiple times, which is catl multi-domain alignment (domain
duplication). Another interesting feature of thefje HMM is that there is a transition
from B to each M state, and a transition from esicstate directly to E state. These
transitions make it possible to match only a pathe model against a sequence,
allowing local alignment with respect to the HMMadh M, I, N, C, J states has an
emission probability vector derived from input sexces.

In generated Hmm Model view, the thickness of thagition line is proportional to the
probability of the transition. The thickness ofader of an M state indicates the level of
conservation.

When the mouse enter into an matching node, ilnsentbde or other applicable node,
emission probablity of that node will be shown migsion chart on the left bottom part
of the HMMVE window.

Emission Chart

In Hmm Model view, you can zoom in/out the modehgsmenu command. You can
increase/decrease precision of transition proldglmh the model using menu command
increase/decrease precision. You can choose tothevabel of matching node as node
name or consensus, or hide unnecessary connestioh &s connection from B to M and
the probability is 0). After dragging nodes arouyml) can use restore the nodes to
default position using "default layout” commandnenu.
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Hmm Model after numerous rear rangement

You can save the Hmm model layout as it show in HBMvindow using menu "File"-
>"Save Image".

Each pHMM has a corresponding null model. Null Maddully described irHmmer
user guideTransition G->G control the length of the seqegenerated. Emission
probability of node G is the background occurreinequencies of the 20 amino acids.
You can choose to view null model by clicking "NMbdel" tab. In "Null Model", you

can do similar operations as "Hmm Model" view, gtdbat now you operate in a view
consists of only two nodes.
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Null Mode

You can viewHmm Logoby clicking "Hmm Logo" tab. Hmm Logo is generatau
demand, so it will take several seconds after ywking "Hmm Logo" tab. The benefit
is whenever you change Hmm Model in "Hmm Model'Wwigr "Null Model” view, this
change will be reflected in the generated Hmm Logo.



A HMM Logo consists of a serial of character sta@a@umn) separated by light red
lines. Each stack represents a matching statelifiégseparating neighboring stacks
represent an insertion state. The height of theksthows how significantly the emission
probability of a matching state deviates from thekground emission probability, i.e
relative entropy (or information content). Intedgathe height of each character is
proportional to its information content. The widtheach stack or line is determined by
the hitting probability of its corresponding state.

In HMMVE, Hmm Logo is one view to visualize a pHMM.generating Hmm Logo is
your primary goal, please go kimm Log websitedirectly. They generate better Logo
than HMMVE.

All images in "Hmm Model", "Null Model" and "Hmm lgn" view can be save as image
file. The saved image is just what you can seeMMYE window after any rearrange
and zoom operations.
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Hmm L ogo

You can view hmm text file by clicking "Hmm Tex@h without saving the model, then
open the model file in a text viewer. Hmm text @égrated on demand, so it always
reflect the latest change in Hmm model. You carydbp text by selecting the text and
press copy key of your operating system. Eg, indbdws, copy key is "Ctrl-C".



HMMER 2.0 (12.3.2]
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Hmm Text
Editing pHMM

You can edit transition and emission probabilityapplicable node in pHMM in "Hmm
Model" view. You can also edit background emisdiequency by editing in "Null
Model" view.

To edit a node, simply right click an applicablelapchoose "Modify Node".
Alternatively, you can double click a node to ineakode modification dialog directly.
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Mormalize

M odify transition probability

The transition probability of each node standgiertransitions origin from that node.
The labels in "Modify Transition Probability" diadesshow the transition destination. If
you change the value of each probability, pie chad probability sum will also be



changed to reflect the latest information. You dtianake sure that sum is 1 (or very
close to 1) after modifying. You can use "normdlizatton to help you to achieve that.
Emission probability is on the other tab of the saiialog.
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Mormalize
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M odify emission probability
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You can modify emission probability for every mata)) and insertion node. Emission
probability for N, B, E, C, J nodes are equal tokdgaound emission frequency and can
not be modified in "Hmm Model" view. However, yoarcmodify background emission
frequency by editing G node in null model. You caodify transition probability for
every node except for start node S, end node Teamtdleletion node Dn, which has only
one transition to node E.

After editing a node, a "*" mark will be appendeddbel of the node to indicate that it
has been modified. And the thickness of connediir@nand node border is recaculated to
reflect this change.

You can remove an existing state in pHMM. Rightlcla matching node and select
"delete"” in the pop up menu. Nodes are deletedgroap. One group, which we call one
state, consists of one matching node, one delatdie and one insertion node. The



number part of the node label are the same (suBl2asi21, M21). If right click

"delete" on a matching node, the whole group velldeleted rather than the matching
node alone. All states consist of three nodes éXoepast one, which only has matching
and deletion node.

Modlity Notle...

Delete...

Duplicate State Before
Duplicate State After

Node Editing Menu

You can insert a state using the pop up menu comrianmplicate state before" or
"Duplicate state after". Again, nodes are insentegroup, in our term, state. New nodes
will have the transition probability and emissiaolipability same as the selected state.
However, one exception is the last state. Whendyglicate last state, data of matching
and deletion nodes are copied from the selectée, stsertion node is copied from
previous state because the last state do not haggion node. The inserted nodes will
have the same label name as the seleted stat@t ¢xata "#" mark will precede it to
indicate an inserted state. The new label willbesaved in hmm file. In hmm file, only
the order of states will be saved. So the firdestal and then 2, and so on. To see the
actual state number in hmm file rather than labeflecting deletion and insertion, you
can use menu command "View"->"Renumber" to regeaeatate number.




I nserted/Deleted/M odifed states

In "Null Model" view, you can modify transition areission probability as well. Bear
in mind that emission probability of node G is attyibackground emission frequency of
20 amino acid.

Every modify/delete/insert operation in "Hmm Mod@\ull Model" view can be
undo/redo using "Edit" menu.

"Hmm Logo" view and "Hmm Text" view are readonlyolY can not edit anything in
these two views.

Viterbi path

To align a sequence against a pHMM model, first"&de"->"Open Sequence” to open a
sequence file. HMMVE support most popular sequéitedormats. After open a
sequence file, all sequences inside the file véllisted in sequences table in the right
lower part of HMMVE.

You can double click a sequence to invoke a sequeditor. You can modify sequence
in the editor. However, sequence modification canumdo using "undo” command in
"Edit" menu. There is no way to undo a sequenceification in HMMVE.
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Sequence Editor
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Sequence Editor

To align a sequence against a pHMM, simply selegcmence in sequences table, click
"Align Path" button, you can see Viterbi path inith Model" view.
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Viterbi Path

When we apply pHMM to align multiple sequencesmmdti-domain match (domain
duplication) will be considered. So before alignangequence to pHMM, transition
probability from E to J will be set to 0 to preventoop back. Multi-domain match
should be valid in sequence search, however, wetmclude multi-domain Viterbi
path in current version of HMMVE.

After sequence alignment, blue thick line in "THmnodé&l" view is the Viterbi path. On

top of the model, you can see the emission of eade for that sequence. If itis a
matching node, one amino acid will be emitted. Bmsno acid has a good chance, but is
not necessarily equal to the matching node conseifdhhe path go through a deletion
node, no amino acid will be emitted, however, avi! be shown on top of model



indicate there is a deleted position. If it is asdrtion node, one or several inserted amino
acid will be emitted. The inserted amino acid Wil shown on top of model inside a
parenthesis to indicate these are inserted. EXoeptatching, insertion and deletion

node, N and C nodes also emit amino acid.

You can click "Align all" button to align all sequees in the sequence file just like
"hmmalign" do. The result will be shown in "Aligesult” pane and you can save it into a
sequence file. Only "msf" sequence file formatvaikable to save alignment result in
current version.
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