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Supporting Text 1

Here we compare the GRoSS alignment to two other available GPCR alignments:
1. Structure based alignment with gaps developed by Isberg et al. [24], downloaded from GPCRDB [78]
2. HMM-HMM based alignment created by hhalign [77]   


[bookmark: _GoBack]Comparison of GRoSS sequence alignment to HMM-HMM and GPCRDB

GRoSS

Within each GPCR class, the GRoSS alignment is an alignment that preserves the most conserved (BW) residues and has been curated not to contain gaps in the TM regions. First, we used Clustal Omega [37] to align small (~40) groups of proteins together so that no gaps are created in the TM regions. These individual alignments were then aligned together again using Clustal Omega, which uses hidden Markov model for profile-profile alignments. Between classes, the sequences were aligned to maximize the number of conserved contacts. 

HMM-HMM

We compare our alignment to a general HMM-HMM alignment computed for each target—template pair taken from the available crystal structures. For each crystal structure, we searched for related sequences using hhblitz (http://toolkit.lmb.uni-muenchen.de/hhblits with database: uniprot20_2013_03). The representative alignment was stored and used as a HMM model for HMM-HMM alignment performed with hhalign [77].

GPCRDB

Isberg et al. [24] performed a detailed structural comparison of the GPCR crystal structures and concluded that the optimal alignments of TMs between some pairs of GPCR proteins have single residue gaps, which correspond to bulges or constrictions on the helices. We downloaded the Isberg alignment from GPCRDB [78], which contains several differences from the published version in [24] (panels A, I, and N in Figure 3 of ref. [24]). We assume that the differences are caused by a need to reconcile the pairwise alignments into a global alignment. 

To the best of our knowledge, the gaps in the GPCRDB alignment cannot be predicted without prior knowledge of the protein structures. For example, sequence CIGWG in CRF1 aligns to IG-WG in GLR (Fig. 3G in [24]). Also HMM-HMM has difficulty identifying the GPCRDB’s gaps. Table A highlights the differences between HMM-HMM and GPCRDB alignments in terms of number of misaligned residues in all TM regions for the crystallized GPCRs considered. HMM-HMM manages to predict all GPCRDB TM gaps for only a small number of target—template pairs (value 0 in Table A). However, for most pairs even within class A HMM-HMM cannot correctly determine the gaps (small positive values in the table). Large number of misaligned residues between different classes means that HMM-HMM is not suitable for comparisons across the different GPCR classes.

Table A. Number of misaligned residues in the TM regions between GPCRDB and HMM-HMM.
[image: Macintosh HD:Users:vcvicek:wag-hulk:thesis:19paper-alignment:supporting1text:02data:51gpcrdb-vs-hmmhmm.pdf]

Comparing GRoSS to the reference alignments

The GRoSS alignment refines the BW TM.50 residues extended from class A to classes B, C, and F. In terms of the notation used in [24], this would be referred to as TM.50a, denoting the use of class A as a reference. For each TM and each target—template pair we compute the relative offset of the BW residues in the HMM-HMM alignment. If the offset is 0, we use “_” as a label; if the offset is 9 or more residues, we use “9”; and if template BW residue maps to a loop or a wrong TM, we use “X”. Table B shows the relative alignment of the BW residues between the GRoSS and the HMM-HMM alignments with the labels for the 7 TMs concatenated into one string. 

When both the target and the template are from the same class, HMM-HMM aligns correctly all 7 BW .50 residues. When using class A templates for class B targets, HMM-HMM often gives the correct BW correspondence, and in some instances is off by one turn (4 residues) on TM5. Class C gets TM7 off by 6 residues, which already constitutes too large of an error for homology models. The alignment between class A and SMO (class F) varies, but most often it disagrees by 4 residues on TM5 and 1 residue on TM7.

Table C shows the same comparison but between the GRoSS and the GPCRDB alignments. Here, classes A and B are aligned identically, class C differs by 1 residue on TM7 and class F differs on 3 TMs by 2 or 3 residues. 

Table B. Relative alignment of BW residues between GRoSS and HMM-HMM. 
[image: Macintosh HD:Users:vcvicek:Documents:31hmmvsmine-bwalignment.xlsx.pdf]

Table C. Relative alignment of BW residues between GRoSS and GPCRDB.
[image: Macintosh HD:Users:vcvicek:Documents:31gpcrdbvsmine-bwalignment.xlsx.pdf]

GRoSS, HMM-HMM and GPCRDB agree on alignment of the BW .50 residues for all TMs within class A. In this case, the only differences between these alignments are the gaps in HMM-HMM. Some gaps can be present in both target and template at matching locations, which would simplify homology modeling. Table D shows the number of residues aligned to gaps for each target—template pair when HMM-HMM is used. Similarly to the notation in the previous tables, we label “_” when there are no gaps; “9” for 9 or more gaps; “Y” for misaligned BW residues; “X” for any template residues aligned to loop regions of the target. 

Table E shows the number of residues aligned to gaps if the GPCRDB alignment is used. Most target—template pairs have at least one gap. However, the number of gaps predicted by HMM-HMM (Table D) is larger and often falls at wrong positions, which disagree with GPCRDB (Table A).

Table D. Gaps in HMM-HMM: Number of residues in template TMs aligned to gaps in target sequence.
[image: Macintosh HD:Users:vcvicek:Documents:33hmmvsmine-tmgaps.xlsx.pdf]

Table E. Gaps in GPCRDB: Number of residues in template TMs aligned to gaps in target sequence.
[image: Macintosh HD:Users:vcvicek:Documents:33gpcrdbvsmine-tmgaps.xlsx.pdf]


Geometrical quality of homology models

Each alignment can be used to produce a homology model for a given target—template pair. For the following analysis, we constructed simple homology models for the backbone atoms only. We ignored any missing residues, which were gaps in the target—template alignment. For all pairs considered in the previous tables, we evaluated RMSD, TM-score, and the number of common inter-helical contacts. The results of these three measures comparing HMM-HMM with GRoSS are shown in Figure A panels 1, 2, and 3. The same measures comparing GPCRDB with GRoSS are shown in Figure A panels 4, 5, and 6.  

The RMSD comparisons (lower number is better) show that GRoSS alignment outperforms HMM-HMM for essentially all cases (Fig. A1). The RMSD comparisons of GRoSS to GPCRDB (Fig. A4), show that GRoSS outperforms GPCRDB in cross-class cases and only slightly underperforms in intra-class cases. This is expected as GPCRDB alignments include gaps/bulges based on pairwise structural comparison input, whereas GRoSS alignment ignores these gaps and bulges. TM-Score comparisons (higher number is better) show similar results as RMSD comparisons for GRoSS versus HMM-HMM (Fig. A2) and GRoSS versus GPCRDB (Fig. A5).

The comparison of the number of conserved contacts (higher number is better) shows that HMM-HMM performs slightly better than GRoSS (Fig. A3) for intra-class cases, but fails for inter-class cases. Same is true for GPCRDB comparison with GRoSS (Fig. A6).

Overall, these comparisons show that GRoSS alignments perform better than both HMM-HMM and GPCRDB. The cross-class sequence alignments for GRoSS are significantly better, whereas the intra-class sequence alignments are of similar quality.






Figure A. Comparing geometrical quality of the homology models.
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A B C F
RHO Beta1AR Beta2AR D3 H1 M2 M3 5HT1B 5HT2B A2A S1P1 CXCR4 CCR5 KappaOR MuOR NOP DeltaOR PAR1 P2Y12 CRF1 GLR MGLU1 MGLU5 SMO



A RHO _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _11_336 _11_336 ____411
Beta1AR _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _11_136 _11_136 ______1
Beta2AR _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _11_136 _11_136 ______1
D3 _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ____4__ _______ _11_X9X _11_X9X ____4XX
H1 _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ____4__ _______ _11_136 _11_136 ______1
M2 _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ____4__ _______ _11_136 _11_136 ______1
M3 _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ____4__ _______ _11_136 _11_136 ______1
5HT1B _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ____4__ _______ _11_136 _11_136 ____451
5HT2B _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ____4__ _______ _11_136 _11_136 ______1
A2A _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _11_136 _11_136 ____4_1
S1P1 _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ____4__ _______ _11_336 _11_336 ____4_1
CXCR4 _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _11_336 _11_336 ____4_1
CCR5 _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _11_136 _11_136 ____431
KappaOR _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _11_336 _11_336 ____4_1
MuOR _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _11_136 _11_136 ____4_1
NOP _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _11_136 _11_136 ____4_1
DeltaOR _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _11_136 _11_136 ____4_1
PAR1 _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _11_136 _11_136 ____4_1
P2Y12 _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _11_136 _11_136 ______1



B CRF1 _______ _______ _______ ____4__ ____4__ ____4__ ____4__ ____4__ ____4__ _______ ____4__ _______ _______ _______ _______ _______ _______ _______ _______ _______ ____336 _____36 _____52
GLR _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ 3___736 3___736 _____52



C MGLU1 _11_336 _11_136 _11_136 _11_999 _11_136 _11_136 _11_136 _11_136 _11_136 _11_1_6 _11_336 _11_X36 _11_136 _11_X36 _11_136 _11_136 _11_136 _11_136 _11_136 ____336 3___7_6 _______ _1_3717
MGLU5 _11_336 _11_136 _11_136 _11_999 _11_136 _11_136 _11_136 _11_136 _11_136 _11_136 _11_X36 _11_136 _11_136 _11_X36 _11_136 _11_136 _11_136 _11_136 _11_136 _____36 3___7_6 _______ _1_3717



F SMO ____4X1 ______1 ______1 ____499 ______1 ______1 ______1 ____431 ______1 ______1 ____4_1 ____431 ____431 ____4_1 ____431 ____4_1 ____4_1 ____4_1 ______1 _____9X _____4X _1__719 _1_3719



Target



Template
Mis-­‐alignment	
  of	
  BW	
  residues










A B C F

RHO Beta1ARBeta2ARD3 H1 M2 M3 5HT1B5HT2BA2A S1P1 CXCR4 CCR5 KappaORMuOR NOP DeltaORPAR1 P2Y12 CRF1 GLR MGLU1MGLU5SMO

ARHO _____________________________________________________________________________________________________________________________________________11_336_11_336____411

Beta1AR_______ ______________________________________________________________________________________________________________________________________11_136_11_136______1

Beta2AR______________ _______________________________________________________________________________________________________________________________11_136_11_136______1

D3 _____________________ _____________________________________________________________________________________________________________4__________11_X9X_11_X9X____4XX

H1 ____________________________ ______________________________________________________________________________________________________4__________11_136_11_136______1

M2 ___________________________________ _______________________________________________________________________________________________4__________11_136_11_136______1

M3 __________________________________________ ________________________________________________________________________________________4__________11_136_11_136______1

5HT1B _________________________________________________ _________________________________________________________________________________4__________11_136_11_136____451

5HT2B ________________________________________________________ __________________________________________________________________________4__________11_136_11_136______1

A2A _______________________________________________________________ ______________________________________________________________________________11_136_11_136____4_1

S1P1 ______________________________________________________________________ ____________________________________________________________4__________11_336_11_336____4_1

CXCR4 _____________________________________________________________________________ ________________________________________________________________11_336_11_336____4_1

CCR5 ____________________________________________________________________________________ _________________________________________________________11_136_11_136____431

KappaOR___________________________________________________________________________________________ __________________________________________________11_336_11_336____4_1

MuOR __________________________________________________________________________________________________ ___________________________________________11_136_11_136____4_1

NOP _________________________________________________________________________________________________________ ____________________________________11_136_11_136____4_1

DeltaOR________________________________________________________________________________________________________________ _____________________________11_136_11_136____4_1

PAR1 _______________________________________________________________________________________________________________________ ______________________11_136_11_136____4_1

P2Y12 ______________________________________________________________________________________________________________________________ _______________11_136_11_136______1

BCRF1 _________________________4______4______4______4______4______4_____________4__________________________________________________________ ___________336_____36_____52

GLR ____________________________________________________________________________________________________________________________________________ 3___7363___736_____52

CMGLU1_11_336_11_136_11_136_11_999_11_136_11_136_11_136_11_136_11_136_11_1_6_11_336_11_X36_11_136_11_X36_11_136_11_136_11_136_11_136_11_136____3363___7_6 ________1_3717

MGLU5_11_336_11_136_11_136_11_999_11_136_11_136_11_136_11_136_11_136_11_136_11_X36_11_136_11_136_11_X36_11_136_11_136_11_136_11_136_11_136_____363___7_6_______ _1_3717

FSMO ____4X1______1______1____499______1______1______1____431______1______1____4_1____431____431____4_1____431____4_1____4_1____4_1______1_____9X_____4X_1__719_1_3719

Target

Template

Mis-alignment	of	BW	residues
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A B C F
RHO Beta1AR Beta2AR D3 H1 M2 M3 5HT1B 5HT2B A2A S1P1 CXCR4 CCR5 KappaOR MuOR NOP DeltaOR PAR1 P2Y12 CRF1 GLR MGLU1 MGLU5 SMO



A RHO _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ______1 ______1 _2___33
Beta1AR _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ______1 ______1 _2___33
Beta2AR _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ______1 ______1 _2___33
D3 _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ______1 ______1 _2___33
H1 _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ______1 ______1 _2___33
M2 _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ______1 ______1 _2___33
M3 _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ______1 ______1 _2___33
5HT1B _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ______1 ______1 _2___33
5HT2B _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ______1 ______1 _2___33
A2A _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ______1 ______1 _2___33
S1P1 _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ______1 ______1 _2___33
CXCR4 _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ______1 ______1 _2___33
CCR5 _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ______1 ______1 _2___33
KappaOR _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ______1 ______1 _2___33
MuOR _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ______1 ______1 _2___33
NOP _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ______1 ______1 _2___33
DeltaOR _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ______1 ______1 _2___33
PAR1 _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ______1 ______1 _2___33
P2Y12 _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ______1 ______1 _2___33



B CRF1 _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ______1 ______1 _2___33
GLR _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ _______ ______1 ______1 _2___33



C MGLU1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 _______ _2___32
MGLU5 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 ______1 _______ _2___32



F SMO _2___33 _2___33 _2___33 _2___33 _2___33 _2___33 _2___33 _2___33 _2___33 _2___33 _2___33 _2___33 _2___33 _2___33 _2___33 _2___33 _2___33 _2___33 _2___33 _2___33 _2___33 _2___32 _2___32



Target



Template
Mis-­‐alignment	
  of	
  BW	
  residues










A B C F

RHO Beta1ARBeta2ARD3 H1 M2 M3 5HT1B5HT2BA2A S1P1 CXCR4CCR5 KappaORMuOR NOP DeltaORPAR1 P2Y12 CRF1 GLR MGLU1MGLU5SMO

ARHO __________________________________________________________________________________________________________________________________________________1______1_2___33

Beta1AR_______ ___________________________________________________________________________________________________________________________________________1______1_2___33

Beta2AR______________ ____________________________________________________________________________________________________________________________________1______1_2___33

D3 _____________________ _____________________________________________________________________________________________________________________________1______1_2___33

H1 ____________________________ ______________________________________________________________________________________________________________________1______1_2___33

M2 ___________________________________ _______________________________________________________________________________________________________________1______1_2___33

M3 __________________________________________ ________________________________________________________________________________________________________1______1_2___33

5HT1B _________________________________________________ _________________________________________________________________________________________________1______1_2___33

5HT2B ________________________________________________________ __________________________________________________________________________________________1______1_2___33

A2A _______________________________________________________________ ___________________________________________________________________________________1______1_2___33

S1P1 ______________________________________________________________________ ____________________________________________________________________________1______1_2___33

CXCR4 _____________________________________________________________________________ _____________________________________________________________________1______1_2___33

CCR5 ____________________________________________________________________________________ ______________________________________________________________1______1_2___33

KappaOR___________________________________________________________________________________________ _______________________________________________________1______1_2___33

MuOR __________________________________________________________________________________________________ ________________________________________________1______1_2___33

NOP _________________________________________________________________________________________________________ _________________________________________1______1_2___33

DeltaOR________________________________________________________________________________________________________________ __________________________________1______1_2___33

PAR1 _______________________________________________________________________________________________________________________ ___________________________1______1_2___33

P2Y12 ______________________________________________________________________________________________________________________________ ____________________1______1_2___33

BCRF1 _____________________________________________________________________________________________________________________________________ _____________1______1_2___33

GLR ____________________________________________________________________________________________________________________________________________ ______1______1_2___33

CMGLU1______1______1______1______1______1______1______1______1______1______1______1______1______1______1______1______1______1______1______1______1______1 ________2___32

MGLU5______1______1______1______1______1______1______1______1______1______1______1______1______1______1______1______1______1______1______1______1______1_______ _2___32

FSMO _2___33_2___33_2___33_2___33_2___33_2___33_2___33_2___33_2___33_2___33_2___33_2___33_2___33_2___33_2___33_2___33_2___33_2___33_2___33_2___33_2___33_2___32_2___32
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A B C F
RHO Beta1AR Beta2AR D3 H1 M2 M3 5HT1B 5HT2B A2A S1P1 CXCR4 CCR5 KappaOR MuOR NOP DeltaOR PAR1 P2Y12 CRF1 GLR MGLU1 MGLU5 SMO



A RHO _______ _______ _______ ___1___ _______ _______ _______ ___1___ _______ _32____ _1_____ _1_____ _1_____ _1_____ _1_____ _1_____ _______ _1_____ _1_1___ ____2__ _YY4YYY _YY4YYY 11__YYY
Beta1AR _______ _______ _______ ___1___ _______ _______ _______ _______ _______ _32____ _1_____ _1_____ _1_____ _1_____ _1_____ _1_____ _______ _1_____ _1_____ _______ _YY_YYY _YY_YYY _____2Y
Beta2AR _______ _______ ____1__ ___1___ _______ _______ _______ _______ _______ _32____ _1_____ _1_____ _1_____ _1_____ _1_1___ _1_1___ _______ _1_____ _1_____ ____1__ _YY5YYY _YY4YYY _____1Y
D3 _______ _______ ____1__ ___11__ ____2__ ____1__ ____1__ ___12__ ____1__ _32____ _1__21_ _1__2__ _1__2_1 _1__2__ _1__2__ _1__2__ _1__2__ _1__2__ _1_1Y__ ___11_1 _YY4XYX _YY5XYX _1__YXX
H1 ___1___ ___1___ ___1___ ___11__ ___1___ ___1___ _______ _______ ___1___ _321___ _1__1__ _1__1__ _1__1__ _1_____ _1__1__ _1__1__ ____1__ _1__1__ _1_1Y__ ____2__ _YY_YYY _YY3YYY _1__11Y
M2 _______ _______ _______ ____1__ ___1___ _______ _______ _______ _______ _32____ _1__1__ _1__1__ _1_____ _1_____ _1__1__ _1__1__ ____1__ _1_____ _1_1Y__ ___22__ _YY4YYY _YY4YYY _1__11Y
M3 _______ _______ _______ ____1__ ___1___ _______ _______ _______ _______ _32____ _1__1__ _1__1__ _1__1__ _1__1__ _1__1__ _1__1__ ____1__ _1__1__ _1_1Y__ ___22__ _YY4YYY _YY4YYY _1__11Y
5HT1B _______ _______ _______ ____1__ _______ _______ _______ _______ _______ _32____ _1__1__ _1__1__ _1_____ _1_____ _1_____ _1_____ ____1__ _1_____ _1_1Y__ ____1__ _YY3YYY _YY3YYY 2___YYY
5HT2B ___1___ _______ _______ ___12__ _______ _______ _______ _______ ____1__ _321___ _1__31_ _1__5__ _1__6__ _1__4__ _1__5__ _1__5__ _1__5__ _1__4__ ___2Y__ ____2__ _YY_YYY _YY1YYY _1__11Y
A2A _______ _______ _______ ____1__ ___1___ _______ _______ _______ ____1__ _12_1__ _2___1_ _1_____ _1_____ _1_____ _1__1__ _1_____ _______ _1_____ _______ ____3__ _YY4YYY _YY4YYY ____Y1Y
S1P1 _32____ _32____ _32____ _32____ _321___ _32____ _32____ _32____ _321___ _12_1__ _22_1__ _22____ _22_1__ _22____ _22____ _22_1__ _32_1__ _22_1__ _22_Y__ _12_2__ _YY_YYY _YY_YYY __2_Y1Y
CXCR4 _1_____ _1_____ _1_____ _1__21_ _1__1__ _1__1__ _1__1__ _1__1__ _1__31_ _2___1_ _22_1__ ____2__ _1__2__ ____2__ ____2__ ____2__ ____2__ ____1__ _1_1___ _1__3__ _YY5YYY _YY5YYY _1__Y3Y
CCR5 _1_____ _1_____ _1_____ _1__2__ _1__1__ _1__1__ _1__1__ _1__1__ _1__5__ _1_____ _22____ ____2__ _______ ____1__ ____1__ ____1__ _______ ____2__ _1_1___ 11__3__ _YY_YYY _YY_YYY ____YYY
KappaOR _1_____ _1_____ _1_____ _1__2_1 _1__1__ _1__1__ _1__1__ _1_____ _1__6__ _1_____ _22_1__ _1__2__ _______ ____1__ ____1__ ____1__ _______ ____2__ _______ ____3__ _YY_YYY _YY_YYY _1__Y1Y
MuOR _1_____ _1_____ _1_____ _1__2__ _1_____ _1_____ _1__1__ _1_____ _1__4__ _1_____ _22____ ____2__ ____1__ ____1__ _______ _______ _______ ____1__ ___1___ _1__2__ _YY_YYY _YY_YYY ____Y1Y
NOP _1_____ _1_1___ _1_1___ _1__2__ _1__1__ _1__1__ _1__1__ _1__1__ _1__5__ _1__1__ _22____ ____2__ ____1__ ____1__ _______ _______ _1_____ ____1__ _______ _1__2__ _YY_YYY _YY_YYY _1__Y1Y
DeltaOR _1_____ _1_____ _1_1___ _1__2__ _1__1__ _1__1__ _1__1__ _1_____ _1__5__ _1_____ _22_1__ ____2__ ____1__ ____1__ _______ _______ _______ ____1__ ___1___ ____2__ _YY_YYY _YY_YYY ____Y1Y
PAR1 _______ _______ _______ _1__2__ ____1__ ____1__ ____1__ ____1__ _1__5__ _______ _32_1__ ____1__ _______ _______ _______ _______ _______ ____2__ ___1___ ____3__ _YY4YYY _YY4YYY 11__Y3Y
P2Y12 _1_____ _1_____ _1_____ _1__2__ _1__1__ _1_____ _1__1__ _1_____ _1__4__ _1_____ _22_1__ ____1__ ____2__ ____2__ ____1__ ____1__ ____1__ ____2__ ___1___ 1__13__ _YY_YYY _YY_YYY _1__61Y



B CRF1 _1_1___ _1_____ _1_____ _1_1Y__ _1_1Y__ _1_1Y__ _1__Y__ _1_1Y__ _1_2Y__ _______ _12_Y__ _1_1___ _1_1___ _______ ___1___ _______ ___1___ _1_1___ ___1___ _______ _1_5YYY _1_53YY _____YY
GLR ____1__ _______ ____1__ ___11_1 ____2__ ___22__ ___22__ ____1__ ____2__ ____3__ _12_2__ _1__3__ 11__2__ ____3__ _1__2__ _1__2__ 11__2__ ____2__ 1__13__ _______ Y4_5YYY Y6_5YYY 21___YY



C MGLU1 _YY4YYY _YY_YYY _YY5YYY _YY4YYY _YY3YYY _YY4YYY _YY4YYY _YY3YYY _YY_YYY _YY4Y4Y _YY_YYY _YY_XYY _YY_YYY _YY_XYY _YY_YYY _YY_YYY _YY_YYY _YY4YYY _YY_YYY ___5YYY Y3_5Y4Y _______ _Y_YYYY
MGLU5 _YY4YYY _YY_YYY _YY4YYY _YY5YYY _YY3YYY _YY4YYY _YY4YYY _YY3YYY _YY_YYY _YY4YYY _YY_XYY _YY_YYY _YY_YYY _YY_XYY _YY_YYY _YY_YYY _YY_YYY _YY4YYY _YY_YYY ___53YY Y5_5Y3Y _______ 1Y_YYYY



F SMO 12__YXY _____1Y _____1Y ____YYY _1__11Y ____11Y ____11Y 2___YYY _1__11Y ____2_Y _12_Y1Y _1__YYY ____YYY _1__Y_Y ____YYY _1__Y_Y ____Y1Y 11__Y3Y ____33Y _____YX 21___YX _Y_1YYY _Y_YYYY



Template
Number	
  of	
  TM	
  gaps



Target










A B C F

RHO Beta1ARBeta2ARD3 H1 M2 M3 5HT1B5HT2B A2A S1P1 CXCR4CCR5 KappaORMuORNOP DeltaORPAR1 P2Y12 CRF1 GLR MGLU1MGLU5SMO

ARHO ________________________1___________________________1___________32_____1______1______1______1______1______1_____________1______1_1_______2___YY4YYY_YY4YYY11__YYY

Beta1AR_______ _________________1_______________________________________32_____1______1______1______1______1______1_____________1______1_____________YY_YYY_YY_YYY_____2Y

Beta2AR______________ ____1_____1_______________________________________32_____1______1______1______1______1_1____1_1___________1______1_________1___YY5YYY_YY4YYY_____1Y

D3 __________________1__ ___11______2______1______1_____12______1___32_____1__21__1__2___1__2_1_1__2___1__2___1__2___1__2___1__2___1_1Y_____11_1_YY4XYX_YY5XYX_1__YXX

H1 ___1______1______1______11__ ___1______1____________________1____321____1__1___1__1___1__1___1______1__1___1__1______1___1__1___1_1Y______2___YY_YYY_YY3YYY_1__11Y

M2 _________________________1_____1___ _____________________________32_____1__1___1__1___1______1______1__1___1__1______1___1______1_1Y_____22___YY4YYY_YY4YYY_1__11Y

M3 _________________________1_____1__________ ______________________32_____1__1___1__1___1__1___1__1___1__1___1__1______1___1__1___1_1Y_____22___YY4YYY_YY4YYY_1__11Y

5HT1B _________________________1_______________________ _______________32_____1__1___1__1___1______1______1______1_________1___1______1_1Y______1___YY3YYY_YY3YYY2___YYY

5HT2B ___1____________________12______________________________ ____1___321____1__31__1__5___1__6___1__4___1__5___1__5___1__5___1__4_____2Y______2___YY_YYY_YY1YYY_1__11Y

A2A _________________________1_____1____________________________1__ _12_1___2___1__1______1______1______1__1___1_____________1________________3___YY4YYY_YY4YYY____Y1Y

S1P1 _32_____32_____32_____32_____321____32_____32_____32_____321____12_1__ _22_1___22_____22_1___22_____22_____22_1___32_1___22_1___22_Y___12_2___YY_YYY_YY_YYY__2_Y1Y

CXCR4 _1______1______1______1__21__1__1___1__1___1__1___1__1___1__31__2___1__22_1__ ____2___1__2______2______2______2______2______1___1_1____1__3___YY5YYY_YY5YYY_1__Y3Y

CCR5 _1______1______1______1__2___1__1___1__1___1__1___1__1___1__5___1______22________2__ ___________1______1______1_____________2___1_1___11__3___YY_YYY_YY_YYY____YYY

KappaOR_1______1______1______1__2_1_1__1___1__1___1__1___1______1__6___1______22_1___1__2_________ ____1______1______1_____________2_____________3___YY_YYY_YY_YYY_1__Y1Y

MuOR _1______1______1______1__2___1______1______1__1___1______1__4___1______22________2______1______1__ _________________________1_____1____1__2___YY_YYY_YY_YYY____Y1Y

NOP _1______1_1____1_1____1__2___1__1___1__1___1__1___1__1___1__5___1__1___22________2______1______1_________ ________1_________1__________1__2___YY_YYY_YY_YYY_1__Y1Y

DeltaOR_1______1______1_1____1__2___1__1___1__1___1__1___1______1__5___1______22_1______2______1______1________________ ___________1_____1_______2___YY_YYY_YY_YYY____Y1Y

PAR1 ______________________1__2______1______1______1______1___1__5__________32_1______1_____________________________________ ____2_____1_______3___YY4YYY_YY4YYY11__Y3Y

P2Y12 _1______1______1______1__2___1__1___1______1__1___1______1__4___1______22_1______1______2______2______1______1______1______2__ ___1___1__13___YY_YYY_YY_YYY_1__61Y

BCRF1 _1_1____1______1______1_1Y___1_1Y___1_1Y___1__Y___1_1Y___1_2Y__________12_Y___1_1____1_1_____________1_____________1____1_1______1___ ________1_5YYY_1_53YY_____YY

GLR ____1_____________1_____11_1____2_____22_____22______1______2______3___12_2___1__3__11__2______3___1__2___1__2__11__2______2__1__13_________ Y4_5YYYY6_5YYY21___YY

CMGLU1_YY4YYY_YY_YYY_YY5YYY_YY4YYY_YY3YYY_YY4YYY_YY4YYY_YY3YYY_YY_YYY_YY4Y4Y_YY_YYY_YY_XYY_YY_YYY_YY_XYY_YY_YYY_YY_YYY_YY_YYY_YY4YYY_YY_YYY___5YYYY3_5Y4Y ________Y_YYYY

MGLU5_YY4YYY_YY_YYY_YY4YYY_YY5YYY_YY3YYY_YY4YYY_YY4YYY_YY3YYY_YY_YYY_YY4YYY_YY_XYY_YY_YYY_YY_YYY_YY_XYY_YY_YYY_YY_YYY_YY_YYY_YY4YYY_YY_YYY___53YYY5_5Y3Y_______ 1Y_YYYY

FSMO 12__YXY_____1Y_____1Y____YYY_1__11Y____11Y____11Y2___YYY_1__11Y____2_Y_12_Y1Y_1__YYY____YYY_1__Y_Y____YYY_1__Y_Y____Y1Y11__Y3Y____33Y_____YX21___YX_Y_1YYY_Y_YYYY

Template

Number	of	TM	gaps

Target


image5.emf



A B C F
RHO Beta1AR Beta2AR D3 H1 M2 M3 5HT1B 5HT2B A2A S1P1 CXCR4 CCR5 KappaOR MuOR NOP DeltaOR PAR1 P2Y12 CRF1 GLR MGLU1 MGLU5 SMO



A RHO _______ _______ ___1___ ___1___ _______ _______ _______ 1__1___ ____3__ _1__1__ _1_1___ _1_1___ _1_____ _1_____ _1_____ _1_____ _1_111_ _1_111_ _1_21__ _1__1__ _1__1_Y _1__1_Y _Y__1YY
Beta1AR _______ _______ ___1___ ___1___ _______ _______ _______ 1__1___ ____3__ _1__1__ _1_1___ _1_1___ _1_____ _1_____ _1_____ _1_____ _1_111_ _1_111_ _1_21__ _1__1__ _1__1_Y _1__1_Y _Y__1YY
Beta2AR _______ _______ ___1___ ___1___ _______ _______ _______ 1__1___ ____3__ _1__1__ _1_1___ _1_1___ _1_____ _1_____ _1_____ _1_____ _1_111_ _1_111_ _1_21__ _1__1__ _1__1_Y _1__1_Y _Y__1YY
D3 ___1___ ___1___ ___1___ ___2___ ___1___ ___1___ _______ 1______ ____3__ _1_11__ _1_____ _1_____ _1_1___ _1_1___ _1_1___ _1_1___ _1__11_ _1_211_ _1_31__ _1_11__ _1_11_Y _1_11_Y _Y_11YY
H1 ___1___ ___1___ ___1___ ___2___ ___1___ ___1___ ___1___ 1__2___ ___13__ _1_11__ _1_2___ _1_2___ _1_1___ _1_1___ _1_1___ _1_1___ _1_211_ _1_211_ _1_31__ _1_11__ _1_11_Y _1_11_Y _Y_11YY
M2 _______ _______ _______ ___1___ ___1___ _______ _______ 1__1___ ____3__ _1__1__ _1_1___ _1_1___ _1_____ _1_____ _1_____ _1_____ _1_111_ _1_111_ _1_21__ _1__1__ _1__1_Y _1__1_Y _Y__1YY
M3 _______ _______ _______ ___1___ ___1___ _______ _______ 1__1___ ____3__ _1__1__ _1_1___ _1_1___ _1_____ _1_____ _1_____ _1_____ _1_111_ _1_111_ _1_21__ _1__1__ _1__1_Y _1__1_Y _Y__1YY
5HT1B _______ _______ _______ _______ ___1___ _______ _______ 1______ ____3__ _1__1__ _1_____ _1_____ _1_____ _1_____ _1_____ _1_____ _1__11_ _1__11_ _1_21__ _1__1__ _1__1_Y _1__1_Y _Y__1YY
5HT2B 1__1___ 1__1___ 1__1___ 1______ 1__2___ 1__1___ 1__1___ 1______ 1___3__ 11_11__ 11_____ 11_____ 11_1___ 11_1___ 11_1___ 11_1___ 11__11_ 11_211_ 11_31__ 11_11__ 11_11_Y 11_11_Y 1Y_11YY
A2A ____3__ ____3__ ____3__ ____3__ ___13__ ____3__ ____3__ ____3__ 1___3__ _1__2__ _1__3__ _1__3__ _1__3__ _1__3__ _1__3__ _1__3__ _1__21_ _1__21_ _1_21__ _1__2__ _1__2_Y _1__2_Y _Y__2YY
S1P1 _1__1__ _1__1__ _1__1__ _1_11__ _1_11__ _1__1__ _1__1__ _1__1__ 11_11__ _1__2__ ___11__ ___11__ ____1__ ____1__ ____1__ ____1__ ___1_1_ _____1_ ___2___ _______ ______Y ______Y _Y___YY
CXCR4 _1_1___ _1_1___ _1_1___ _1_____ _1_2___ _1_1___ _1_1___ _1_____ 11_____ _1__3__ ___11__ _______ ___1___ ___1___ ___1___ ___1___ ____11_ ___211_ ___31__ ___11__ ___11_Y ___11_Y _Y_11YY
CCR5 _1_1___ _1_1___ _1_1___ _1_____ _1_2___ _1_1___ _1_1___ _1_____ 11_____ _1__3__ ___11__ _______ ___1___ ___1___ ___1___ ___1___ ____11_ ___211_ ___31__ ___11__ ___11_Y ___11_Y _Y_11YY
KappaOR _1_____ _1_____ _1_____ _1_1___ _1_1___ _1_____ _1_____ _1_____ 11_1___ _1__3__ ____1__ ___1___ ___1___ _______ _______ _______ ___111_ ___111_ ___21__ ____1__ ____1_Y ____1_Y _Y__1YY
MuOR _1_____ _1_____ _1_____ _1_1___ _1_1___ _1_____ _1_____ _1_____ 11_1___ _1__3__ ____1__ ___1___ ___1___ _______ _______ _______ ___111_ ___111_ ___21__ ____1__ ____1_Y ____1_Y _Y__1YY
NOP _1_____ _1_____ _1_____ _1_1___ _1_1___ _1_____ _1_____ _1_____ 11_1___ _1__3__ ____1__ ___1___ ___1___ _______ _______ _______ ___111_ ___111_ ___21__ ____1__ ____1_Y ____1_Y _Y__1YY
DeltaOR _1_____ _1_____ _1_____ _1_1___ _1_1___ _1_____ _1_____ _1_____ 11_1___ _1__3__ ____1__ ___1___ ___1___ _______ _______ _______ ___111_ ___111_ ___21__ ____1__ ____1_Y ____1_Y _Y__1YY
PAR1 _1_111_ _1_111_ _1_111_ _1__11_ _1_211_ _1_111_ _1_111_ _1__11_ 11__11_ _1__21_ ___1_1_ ____11_ ____11_ ___111_ ___111_ ___111_ ___111_ ___2___ ___3_1_ ___1_1_ ___1_1Y ___1_1Y _Y_1_YY
P2Y12 _1_111_ _1_111_ _1_111_ _1_211_ _1_211_ _1_111_ _1_111_ _1__11_ 11_211_ _1__21_ _____1_ ___211_ ___211_ ___111_ ___111_ ___111_ ___111_ ___2___ ___3_1_ ___1_1_ ___1_1Y ___1_1Y _Y_1_YY



B CRF1 _1_21__ _1_21__ _1_21__ _1_31__ _1_31__ _1_21__ _1_21__ _1_21__ 11_31__ _1_21__ ___2___ ___31__ ___31__ ___21__ ___21__ ___21__ ___21__ ___3_1_ ___3_1_ ___2___ ___2__Y ___2__Y _Y_2_YY
GLR _1__1__ _1__1__ _1__1__ _1_11__ _1_11__ _1__1__ _1__1__ _1__1__ 11_11__ _1__2__ _______ ___11__ ___11__ ____1__ ____1__ ____1__ ____1__ ___1_1_ ___1_1_ ___2___ ______Y ______Y _Y___YY



C MGLU1 _1__1_Y _1__1_Y _1__1_Y _1_11_Y _1_11_Y _1__1_Y _1__1_Y _1__1_Y 11_11_Y _1__2_Y ______Y ___11_Y ___11_Y ____1_Y ____1_Y ____1_Y ____1_Y ___1_1Y ___1_1Y ___2__Y ______Y _______ _Y___YY
MGLU5 _1__1_Y _1__1_Y _1__1_Y _1_11_Y _1_11_Y _1__1_Y _1__1_Y _1__1_Y 11_11_Y _1__2_Y ______Y ___11_Y ___11_Y ____1_Y ____1_Y ____1_Y ____1_Y ___1_1Y ___1_1Y ___2__Y ______Y _______ _Y___YY



F SMO _Y__1YY _Y__1YY _Y__1YY _Y_11YY _Y_11YY _Y__1YY _Y__1YY _Y__1YY 1Y_11YY _Y__2YY _Y___YY _Y_11YY _Y_11YY _Y__1YY _Y__1YY _Y__1YY _Y__1YY _Y_1_YY _Y_1_YY _Y_2_YY _Y___YY _Y___YY _Y___YY



Target



Number	
  of	
  TM	
  gaps
Template










A B C F

RHO Beta1ARBeta2ARD3 H1 M2 M3 5HT1B5HT2BA2A S1P1 CXCR4 CCR5 KappaORMuOR NOP DeltaORPAR1 P2Y12 CRF1 GLR MGLU1MGLU5SMO

ARHO _________________1______1________________________1__1_______3___1__1___1_1____1_1____1______1______1______1______1_111__1_111__1_21___1__1___1__1_Y_1__1_Y_Y__1YY

Beta1AR_______ __________1______1________________________1__1_______3___1__1___1_1____1_1____1______1______1______1______1_111__1_111__1_21___1__1___1__1_Y_1__1_Y_Y__1YY

Beta2AR______________ ___1______1________________________1__1_______3___1__1___1_1____1_1____1______1______1______1______1_111__1_111__1_21___1__1___1__1_Y_1__1_Y_Y__1YY

D3 ___1______1______1___ ___2______1______1__________1__________3___1_11___1______1______1_1____1_1____1_1____1_1____1__11__1_211__1_31___1_11___1_11_Y_1_11_Y_Y_11YY

H1 ___1______1______1______2___ ___1______1______1___1__2______13___1_11___1_2____1_2____1_1____1_1____1_1____1_1____1_211__1_211__1_31___1_11___1_11_Y_1_11_Y_Y_11YY

M2 ________________________1______1___ ______________1__1_______3___1__1___1_1____1_1____1______1______1______1______1_111__1_111__1_21___1__1___1__1_Y_1__1_Y_Y__1YY

M3 ________________________1______1__________ _______1__1_______3___1__1___1_1____1_1____1______1______1______1______1_111__1_111__1_21___1__1___1__1_Y_1__1_Y_Y__1YY

5HT1B _______________________________1_________________ 1__________3___1__1___1______1______1______1______1______1______1__11__1__11__1_21___1__1___1__1_Y_1__1_Y_Y__1YY

5HT2B 1__1___1__1___1__1___1______1__2___1__1___1__1___1______ 1___3__11_11__11_____11_____11_1___11_1___11_1___11_1___11__11_11_211_11_31__11_11__11_11_Y11_11_Y1Y_11YY

A2A ____3______3______3______3_____13______3______3______3__1___3__ _1__2___1__3___1__3___1__3___1__3___1__3___1__3___1__21__1__21__1_21___1__2___1__2_Y_1__2_Y_Y__2YY

S1P1 _1__1___1__1___1__1___1_11___1_11___1__1___1__1___1__1__11_11___1__2__ ___11_____11______1______1______1______1_____1_1______1____2________________Y______Y_Y___YY

CXCR4 _1_1____1_1____1_1____1______1_2____1_1____1_1____1_____11______1__3_____11__ __________1______1______1______1_______11____211____31_____11_____11_Y___11_Y_Y_11YY

CCR5 _1_1____1_1____1_1____1______1_2____1_1____1_1____1_____11______1__3_____11_________ ___1______1______1______1_______11____211____31_____11_____11_Y___11_Y_Y_11YY

KappaOR_1______1______1______1_1____1_1____1______1______1_____11_1____1__3______1_____1______1___ ________________________111____111____21______1______1_Y____1_Y_Y__1YY

MuOR _1______1______1______1_1____1_1____1______1______1_____11_1____1__3______1_____1______1__________ _________________111____111____21______1______1_Y____1_Y_Y__1YY

NOP _1______1______1______1_1____1_1____1______1______1_____11_1____1__3______1_____1______1_________________ __________111____111____21______1______1_Y____1_Y_Y__1YY

DeltaOR_1______1______1______1_1____1_1____1______1______1_____11_1____1__3______1_____1______1________________________ ___111____111____21______1______1_Y____1_Y_Y__1YY

PAR1 _1_111__1_111__1_111__1__11__1_211__1_111__1_111__1__11_11__11__1__21____1_1_____11_____11____111____111____111____111_ ___2______3_1____1_1____1_1Y___1_1Y_Y_1_YY

P2Y12 _1_111__1_111__1_111__1_211__1_211__1_111__1_111__1__11_11_211__1__21______1____211____211____111____111____111____111____2___ ___3_1____1_1____1_1Y___1_1Y_Y_1_YY

BCRF1 _1_21___1_21___1_21___1_31___1_31___1_21___1_21___1_21__11_31___1_21_____2______31_____31_____21_____21_____21_____21_____3_1____3_1_ ___2______2__Y___2__Y_Y_2_YY

GLR _1__1___1__1___1__1___1_11___1_11___1__1___1__1___1__1__11_11___1__2____________11_____11______1______1______1______1_____1_1____1_1____2___ ______Y______Y_Y___YY

CMGLU1_1__1_Y_1__1_Y_1__1_Y_1_11_Y_1_11_Y_1__1_Y_1__1_Y_1__1_Y11_11_Y_1__2_Y______Y___11_Y___11_Y____1_Y____1_Y____1_Y____1_Y___1_1Y___1_1Y___2__Y______Y ________Y___YY

MGLU5_1__1_Y_1__1_Y_1__1_Y_1_11_Y_1_11_Y_1__1_Y_1__1_Y_1__1_Y11_11_Y_1__2_Y______Y___11_Y___11_Y____1_Y____1_Y____1_Y____1_Y___1_1Y___1_1Y___2__Y______Y_______ _Y___YY

FSMO _Y__1YY_Y__1YY_Y__1YY_Y_11YY_Y_11YY_Y__1YY_Y__1YY_Y__1YY1Y_11YY_Y__2YY_Y___YY_Y_11YY_Y_11YY_Y__1YY_Y__1YY_Y__1YY_Y__1YY_Y_1_YY_Y_1_YY_Y_2_YY_Y___YY_Y___YY_Y___YY

Target

Number	of	TM	gaps

Template
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