
SUPPLEMENTAL RESULTS AND DSICUSSION 

The tRNA variety of L. texanum and P. pacificus is identical  
The loss of introns from the L. texanum tRNA genes does not seem to correlate with other 

changes in the tRNA gene pool (Figure S1). We detected 48 different tRNA types in the HiFi L. 
texanum assembly and in the P. pacificus genome 
(https://gtrnadb.ucsc.edu/genomes/eukaryota/Ppaci4/) (1, 2). The same 48 tRNAs were present 
in the Illumina L. texanum assembly, although there were slight variations in the number of genes 
for some tRNA types.  

 
The initial tRNAscan-SE analysis detected 46 tRNA types. The 47th type is an unusual Leu 

tRNA. One striking feature of the C. elegans tRNA pool is that it has two different tRNAs with UAU 
anticodons: it has a typical Ile tRNA with a UAU anticodon, but it also has an unusual Leu tRNA 
with a UAU anticodon (1, 2). This tL(UAU) tRNA (highlighted with a red outline in Supplemental 
Figure S1) is classified as tI(UAU) by tRNAscan-SE, but the two tRNAs are readily distinguished 
by their sequence as well as the longer variable arm and overall length of the Leu tRNA. Both P. 
pacificus and L. texanum (Supplemental Figure S1) also had these two different tRNAs.  

 
The 48th type comes from separating two different Met tRNAs. The tRNAscan-SE output 

groups initiator Met tRNA and elongator Met tRNAs as one isodecoder even though they have 
distinct functions. We curated the Met tRNAs based on sequence similarity to C. elegans and P. 
pacificus tRNAs.  

 
Overall, this analysis revealed a typical repertoire of tRNA genes for L. texanum 

(Supplemental Figure S1). The only difference in tRNA types that we detected is that L. texanum 
and P. pacificus have three different glycine tRNAs, while C. elegans only has two (Supplemental 
Figure S1). This indicates that in C. elegans, tG(UCC) decodes both GGA and GGG codons, 
while in P. pacificus and L. texanum, tG(CCC) may contribute to the decoding of the GGG codons. 
The third Glycine tRNA is highlighted with a green outline in Supplemental Figure S1. We do not 
think that this change is related to the loss of introns.  

 
The total number of tRNA genes per eukaryotic genome is highly variable, and consistent with 

this, the HiFi L. texanum genome contains approximately three times as many tRNA genes as C. 
elegans and about 50% more than P. pacificus (Supplemental Figure S1). Strikingly, L. texanum 
has a drastically increased number of tC(GCA) genes (highlighted with an orange outline in 
Supplemental figure S1). The difference is explained by L. texanum contig 52, which contains 413 
copies of tC(GCA) in a 84,056 bp stretch. These 413 tandem repeats of a single tRNA almost 
completely account for the 556 increase in L. texanum tRNA gene number compared to P. 
pacificus. The sequences of the tC(GCA) genes in the repeat where the same as the genes 
dispersed outside of the repeat. One notable difference between the previous Illumina based L. 
texanum genome assembly and our HiFi assembly is that the tC(GCA) repeat was missing from 
the Illumina assembly because of the difficulty in assembling such highly repeated regions from 
small reads. However, the P. pacificus assembly is also a high quality PacBio HiFi assembly and 
thus the difference in tC(GCA) gene number is likely a biological difference and not an assembly 
quality difference. We do not think that this change in tC(GCA) gene number is related to the loss 
of introns. Therefore, we conclude that the loss of tRNA introns has no obvious connection to the 
tRNA pool.  
  



SUPPLEMENTAL FIGURES LEGENDS 
 

Supplemental Figure S1: tRNA genes in the L. texanum genome compared to those in P. 
pacificus and C. elegans. Indicated is the number of genes for each of 48 different tRNAs 
detected in the HiFi assembly of the L. texanum genome (left) P. pacificus (middle) and C. elegans 
(right). tRNA genes that contain introns are highlighted in blue and those that have lost introns 
are in yellow (as in Figure 1). Red outline highlights an unusual leucine tRNA with a UAU 
anticodon that was previously described in C. elegans and P. pacificus. Green outline highlights 
tG(CCC) genes present in L. texanum and D. magnus but not in C. elegans. Orange outline 
highlights the dramatically increased copy number for tC(GCA) in L. texanum.  Purple outline 
highlights highlights ANN/GNN anticodon pairs were the GNN anticodon is commonly missing 
from eukaryotic tRNAs and the ANN anticodon tRNA is modified to INN by ADAT-2/ADTA-3. L. 
texanum has the typical 8 INN anticodon tRNAs, which does not explain the triplication of adat-3. 

 
Supplemental Figure S2: TSEN-2, TSEN-34 and TSEN-54 are conserved in P. pacificus and 
D. magnus. Sequences for TSEN-2 (A), TSEN-34 (B) and TSEN-54 (C) were identified by BLAST 
and aligned with MUSCLE. Purple shading indicates identity to the consensus sequence. The 
TSEN subunits show low sequence similarity across eukaryotes but the catalytic residues 
(indicated with asterisks) are conserved.  
 
Supplemental Figure S3: Sequence of tL(CAA), tY(GUA) and tI(UAU) tRNAs in C. elegans, 
P. pacificus, D. magnus and L. texanum. Aligned tRNA gene sequences identified by 
tRNAscanSE and with the introns removed are depicted as sequence logos. (A) The tL(CAA) 
sequence is highly conserved between C. elegans, P. pacificus, and D. magnus but more diverged 
in L. texanum as also depicted in Figure 3. The base pair between positions 31 and 39 is indicated 
with a double headed arrow. (B) The tY(GUA) sequence is highly conserved between the four 
species. (C) The tI(UAU) sequence is highly conserved between C. elegans, P. pacificus, and D. 
magnus but more variable in L. texanum. The divergence in L. texanum appears unconnected to 
the loss of the intron because intron loss is shared with P. pacificus and D. magnus. (D) The 
variability in tI(UAU) sequence in L. texanum reflects the presence of two gene families. It is 
unknown whether both families are functional.  
 
Supplemental Figure S4: Sequence conservation of intron-dependent tRNA modification 
enzymes PUS7 (A), PUS1 (B), NSUN2 (C), TRMT61 (D), and TRMT6(E). Sequences were 
identified by BLAST and aligned with MUSCLE. Purple shading indicates identity to the 
consensus sequence. Blue and yellow shading reflects intron presence in the indicated tRNA 
substrates. 
 
Supplemental Figure S5: Sequence conservation of xbp-1 splicing enzymes IRE-1, RCTB-
1, and Archease. Sequences for IRE-1 (A), RTCB-1 (B) and Archease (C) were identified by 
BLAST and aligned with MUSCLE. Purple shading indicates identity to the consensus sequence.  
 
 
  



Total Total Total
AGC GGC CGC UGC AGC GGC CGC UGC AGC GGC CGC UGC
40 0 16 20 76 47 0 12 14 73 20 0 4 8 32
ACC GCC CCC UCC ACC GCC CCC UCC ACC GCC CCC UCC
0 43 3 48 94 0 35 1 44 80 0 14 0 35 49

AGG GGG CGG UGG AGG GGG CGG UGG AGG GGG CGG UGG
34 0 14 20 68 35 0 12 14 61 6 0 4 30 40
AGU GGU CGU UGU AGU GGU CGU UGU AGU GGU CGU UGU
27 0 20 13 60 34 0 16 11 61 16 0 7 9 32
AAC GAC CAC UAC AAC GAC CAC UAC AAC GAC CAC UAC
31 0 21 9 61 27 0 16 8 51 19 0 6 5 30

AGA GGA CGA UGA ACU GCU AGA GGA CGA UGA ACU GCU AGA GGA CGA UGA ACU GCU
33 0 17 8 0 21 79 23 0 13 9 0 11 56 15 0 6 9 0 9 39
ACG GCG CCG UCG CCU UCU ACG GCG CCG UCG CCU UCU ACG GCG CCG UCG CCU UCU
38 0 4 21 12 10 85 38 0 1 12 5 12 68 19 0 1 8 2 8 38
AAG GAG CAG UAG CAA UAA UAU* AAG GAG CAG UAG CAA UAA UAU* AAG GAG CAG UAG CAA UAA UAU*
34 0 24 6 10 7 28 109 34 0 17 5 8 3 9 76 18 0 5 3 7 3 4 40

AAA GAA AAA GAA AAA GAA
0 34 34 0 21 21 0 14 14

AUU GUU AUU GUU AUU GUU
0 39 39 0 33 33 0 19 19

CUU UUU CUU UUU CUU UUU
58 28 86 58 26 84 29 14 43

AUC GUC AUC GUC AUC GUC
0 57 57 0 47 47 0 27 27

CUC UUC CUC UUC CUC UUC
51 31 82 50 31 81 24 17 41

AUG GUG AUG GUG AUG GUG
0 35 35 0 37 37 0 16 16

CUG UUG CUG UUG CUG UUG
26 11 37 26 13 39 7 19 26

AAU GAU UAU* AAU GAU UAU* AAU GAU UAU*
38 0 15 53 32 0 8 40 21 0 3 24

CAU CAU CAU
24/22 46 17/19 36 9/9 18

AUA GUA AUA GUA AUA GUA
0 28 28 0 29 29 0 18 18

UCA CUA UUA UCA CUA UUA UCA CUA UUA
0 0 0 0 0 0 0 0 0 0 0 0

ACA GCA ACA GCA ACA GCA
0 436 436 0 34 34 0 13 13

CCA CCA CCA
21 21 22 22 12 12

UCA UCA UCA
1 1 2 2 1 1
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intron-containing tRNA genes

tRNA genes that lost intron

Leucine tRNA genes with a UAU anticodon

Glycine tRNA absent from C. elegans

Cysteine tRNA with increased copy number in L. texanum

ANN anticodon tRNAs require INN modifications by ADAT-2/3 to compensate for GNN anticodon absence



HsTSEN34 1 -----------------------------------MLVVEVANGRSLVWGAEAVQAL-RERLGVGGRTVGALPRGPRQNSRLGLPLLLMPEEARLLAEIG
CeTSEN-34 1 MSHEILEV-------------PVNSEKR-------KVEICHVTGRFFA-SKSDCPYLESAAHVCLNRNSAEDDKNWHYNSNL-LP--ILDELVAILVEFG
PpTSEN-34 1 MSVDSATN-------------SVTCA---------PPRVHFVNGSFVVFEKADADLLSNCHRILPDFGSSLEQLGPNSSNSCYSC--LLPEQVAVALDNG
DmTSEN-34 1 MTGESAQDGNEAAVEDCGPGPSVSCSVRFDYSTKIPIDVHLVNETFLLFNNEDVSILLKEHRMVADRPCLLE--GLQSSSSCYAH--LMPEQVAVLVQHG

HsTSEN34 65 AVTLVSAPRPDSRHHSLALT--SFKRQQEESFQEQSALAAEARETRRQELLEKITEGQAAKKQKLEQASGASSSQEAGSSQAAKEDETSDGQASGEQEEA
CeTSEN-34 77 FANVIRLE--------------TTPDR-------------------------------------------------------------------------
PpTSEN-34 77 VITIVRLKRPVTIGND------EVPNEVEKPEIESLVLARKIAVGRKMKNLKRKAQEEGTVQIKKLRL---------------------DDVMVTAEELN
DmTSEN-34 97 IARVVQLKEDLTATEELFTPVPTTSTQEESPNEEELTIATKMAVMRKRTV---DRNGDGVPLSKKARRSVA------------------KDVSVSEEEIS

HsTSEN34 163 GPSSSQAGPSNGVAPLPRSALLVQLATARPRPVKARPLDWRVQSKDWPHAGRPAHELRYSIYRDLWERGFFLSAAGKFGGDFLVYPGDPLRFHAHYIAQC
CeTSEN-34 89 --------------EIQRKTLEISEI-----PFE--------NSKEF--------RTKRLVVRDFWKKGYFIADGTRFGGNYLVYTSSPNTCHAEFVLIC
PpTSEN-34 150 SALAEISVPLQARNAVQIRTNVSSKL-----AYESITFPEEFDTLDF--------RIRKIVFRDLWSRGFYVTSGVRFGCHFLVYKNPPGSVHADFMVRC
DmTSEN-34 176 EAIAELRGRKQRENEIQRQRQIVLRLDLPPENYEHLTNFSLPNDAEY--------RRREIVLHDLWRRGYYITCGIRYGCQFMLYSAPPGVSHAEFLVLC

HsTSEN34 263 WAPEDTIPLQDLVAAGRLGTSVRKTLLLCSPQPDG-KVVYTSLQWASLQ--------------------
CeTSEN-34 154 ----APITDEERISAMRCCNQVKKTLLLATTSSESTQPHYTQCTWFRPEFY------------------
PpTSEN-34 237 VDAEADQTSTSMLSFARTANQVCKKSLLAIVS-GSIHPQYLTIQSFTPLLSQDLD-SID----------
DmTSEN-34 268 IDADEGFSPRRLQTATRTAQQVRKKLILAIVSHDSRQPQFVLAERFRPWTRRTEDKSVDDLTDEFPSNI

HsTSEN2 1 MAEAVFHAPKRKRRVYETYESPLPIPFG-QDHGPLKEFKIFRAEMINNNVIVRNAEDIEQLYGKGYFGKGILSRSRPSFTISDPKLVAKWKDMKTNMPII
CeTSEN-2 1 --MDLLVFDAKRNGNHRHVAGRVPVALNKEDLEEVLGFRRIDAFLNGGLVEIFDETASRIIHEMSGIGQWL------------------KDE--------
PpTSEN-2 1 --MDVLKIERKKRGKMTVL-----------DWDNE-GWTETEIVLRAGEYTVPSTSHADILRWKAGYGEFP-----------------------------
DmTSEN-2 1 --MEV----RHKRYSPRSI-----------VWSQEVEEGETEVILRGGEFIVPSCEFSAFLYEELHYGHHL------------------WEE--------

HsTSEN2 100 TSKRYQHSVEWAAELMRRQGQDESTVRRILKDYTKPLEHPPVKRNEEAQVHDKLNSGMVSNMEGTAGGERPSVVNGDSGKSGGVGDPREPLGCLQEGSGC
CeTSEN-2 72 ------------------------------------------RKESRGVSRSCFSQS-------------------------------------------
PpTSEN-2 57 ------------------------------------------NEERRDRVNASLFNG-------------------------------------------
DmTSEN-2 57 ------------------------------------------REEFQGRLREELFAT-------------------------------------------

HsTSEN2 200 HPTTESFEKSVREDASPLPHVCCCKQDALILQRGLHHEDGSQHIGLLHPGDRGPDHEYVLVEEAECAMSEREAAPNEELVQRNRLICRRNPYRIFEYLQL
CeTSEN-2 87 ------------------------------------------------------------CGEPNGKLNEQAANEWAELSPIART------------LVL
PpTSEN-2 72 ------------------------------------------------------------PEEK---------KQWSEFISSDNV------------LRL
DmTSEN-2 72 ------------------------------------------------------------IDER---------TTWACKSLVDRR------------LRL

HsTSEN2 300 SLEEAFFLVYALGCLSIYYEKEP-LTIVKLWKAFTVV---QPTFRTTYMAYHYFRSKGWVPKVGLKYGTDLLLYRKGPPFYHASYSVIIELVDDHFEGSL
CeTSEN-2 116 TPIETALLSIDWKIINVVKNGKISLSDEEIWTEMRNLYDNPKEFGKVFSVFRFLKMNGWIVTSGHTFGCDYLIYCLGAEFYHSSAGVLIADV--------
PpTSEN-2 92 STEEVMYLV-EEERAYLKRDGVR-LSIEETFDHLSNW---GKRFFDSYTAYRYLRRAGWTPRCGISFGCDYVIYDGLPSEVHASAGVSIERE--------
DmTSEN-2 92 SAEEVFYLITEDHRVFMTDDGSI-LSPSNLWSLLSSL--SSPHFFYRYVVYRFLRHSGWIVRPGLPFGCDYLIYGGSPDETHASAGIVVGEK--------

HsTSEN2 396 RRPLSWKSLAALSRVSVNVSKELMLCYLIKPSTMTDKEMESPECMKRIKVQEVILSRWVSSRERSDQDDL----------
CeTSEN-2 207 ---IDPRRLLTLTRILSHNKKALIV-------ATTTSEVECFEDANAVDVKISTMKTYFLERDVAQMSNRCNEVYELNTV
PpTSEN-2 178 -RPLDNVEMEALSRSLWHVKKHVII-------LSITADSHEYGSVEGADVKTATLAPTTLNSLIG---------------
DmTSEN-2 180 ----DEMHLDGLVRTLGTTKKSLIV-------TKVKSEGEEMDDVEKATVQTRIMGRVFITTMTK---------------

HsTSEN54 1 MEPEPEPAAVEVPAGRVLSARELFAARSRSQKLPQRSHGPKDFLPDGSAAQAERLRRCREELWQLLAEQRVERLGSLVAAEWRPEEGFVELKSPAGKFWQ
CeTSEN-54 1 ------------------------------------------------MAEWNRAKR--------------KRKTIEIQYTGLASNSTLKVTKVTGKHLE
PpTSEN-54 1 -----------------------------------MDESIDDAGPFTVAKVDDRIRL--------------ENSLTLITYHEECQNSRFVVDRFRHSHQS
DmTSEN-54 1 --------------------------------MTEQGSSTVEVISQMLTGDEGRVRM--------------KDTLTSIIVSTRGPIAFFRVKKFVGSHER

HsTSEN54 101 TMGFSEQG---RQRLHPEEALYLLE-CGSIHLFHQDLPLSIQEAYQLLLTDHTVTFLQYQVFSHLKRLGYVVRRFQ--PSSVLSPYERQLNLDASVQHLE
CeTSEN-54 39 SMGIPGKF---GYEVYPEEAVYLMETGSATISTSSGRDLSLLEAF-SILEAMSVPMSKYEAYKHVKRTGLVVLRPR----KPTIDFERLRHVEPKIRQKF
PpTSEN-54 52 TMGEPQSK-GAGHILFPEEATYLVEITQGIVRTPEGRYMTLEELF-MVLGDFSIPQQVYSAYCACKRAGFVVIRPGILEHSPASP---------------
DmTSEN-54 55 ILGHKEGGIGKKWNLHPEEAIFLVESCQGMAVNEGQRPLCLEELL-NFAGRGGLSMHAYAVYAAAKRAGFVVCRPS--DCRPVQPVKKESGDG-------

HsTSEN54 195 DGDGKRKRSSSSPRSINKKAKALDNSLQPKSLAASSPPPCSQPSQCPEEKPQESSPMKGPGGPFQLLGSLGPSPGPAREGVGCSWES-GRAENGVTGAGK
CeTSEN-54 131 AEKS-----------------------FEMLVNRHTVPEERVPN--PDSFPSFENRNGQISMKMKVLHT-SPALVNF-----LPLEMLESIQTSTILQNL
PpTSEN-54 135 EGAV------------------------PPAVDCALPPFRVRPRVILDMFPNMGSDTN------VLRTK-KPELFPE----GCRLQK-GNEKEKSVVEKN
DmTSEN-54 145 GGDG------------------------RKEKSLSILPFRPRPS-CFSSLPSMDKPYG------ILLSSIHSNLLPN----GCESSTIGAVTIGSVVDEK

HsTSEN54 294 RRWNFEQISFPNMASDSRHTLLRAPAPELLPANVAGRETDAESWCQKLNQRKEKLSRREREHHAEAAQFQEDVNADPEVQRCSSWREYKELLQRRQVQRS
CeTSEN-54 200 KPP----------------------------------------------TPNRPPCRPPSYWPFVDH-------------HVTNWQEFRF-----QAEQA
PpTSEN-54 199 VAI-------------VG-------------EQKGGK------------KRRDPPSIRPRAWPSLAY----------ASKNAGDWKEYAE----------
DmTSEN-54 210 KLW-------------AKSTAEPLPETSKGPQKKGGK------------KKEWKGSLRPRHWPPLRN----------ATKGVKTWKEFSE----------

HsTSEN54 394 QRRAPHLWGQPVTPLLSPGQASSPAVVLQHISVLQTTHLPDGGARLLEKSGGLEIIFDVYQADAVATFRKNNPG-KPYARMCISGF-DE------P----
CeTSEN-54 236 RQETVLRR---LKKLRPPSHAELRRERITVENVD----------------------FHVFSPASFSH---RLPA-RPLFSLICYSA-TG------P----
PpTSEN-54 241 LRRNLLGK----------SRYSSPLDRTH---------------------------FLLYSAKEYSHAARRTGEIRPIARVAVFDFYSGRACPSHP----
DmTSEN-54 265 RKRKIIGRGILPVRLSPSGSPSLPSPIVH---------------------------FLLYSVNGYSHYKRDSAVIRPAYRVQVHDYRTG------PLKAF

HsTSEN54 482 VPDLCSLKRLSYQSGDVPLIFALVDHGDISFYSFRDFTLPQDVGH----------------------
CeTSEN-54 296 PLKISELAELEN------VVFAMEEAGKVNF--VAMSGASIDLNNYLC-------------------
PpTSEN-54 300 PCREDSTRRFNDDLSSVPLLKAFVSLPRISF--TKESGAPIDLRSIEQSEGAKKKQSEGTKKNKKKK
DmTSEN-54 332 PSKNDVCPSNPSLDEGIPLLEAVVEGPRVAF--RKTSGEWIELGTLLQK------------------

* *

*

* *

*
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C. elegans tL(CAA) spliced tRNAs: 

 
 
P. pacificus tL(CAA) spliced tRNAs: 

 
 
D. magnus tL(CAA) spliced tRNAs: 

 
 
L. texanum tL(CAA) intronless tRNAs: 
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C. elegans tY(GUA) spliced tRNAs: 

 
 
P. pacificus tY(GUA) intronless tRNAs: 

 
 
D. magnus tY(GUA) intronless tRNAs: 

 
L. texanum tY(GUA) intronless tRNAs: 
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C. elegans tI(UAU) spliced tRNAs: 

 
 
P. pacificus tI(UAU) intronless tRNAs: 

 
 
D. magus tI(UAU) intronless tRNAs: 

 
 
L. texanum tI(UAU) intronless tRNAs: 
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L. texanum tI(UAU) intronless tRNAs: 
 
Sequence logo for of 7 of 12 genes: 

 
 
Sequence logo for of 5 of 12 genes: 
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B HsPUS1 1 MAGNAEPPPAGAACPQD-RRSCSGRAGGDRVWEDGEHPAKKLKSGGDEERREKPPKRKIVLLMAYSGKGYHGMQRNVGSSQ---FKTIEDDLVSALVRSG
CePus-1 1 MTKTVEEQTV-----DKLNHVQSGGVHKEP-------------------KKPRVKQAKYAMLLGYQGKKYYGMQLQKD------LPTIESKLLEAMETAG
PpPus-1 1 MTKTIENAASSSNSDAALHRVQDGRVGDDS---------------RQDQQKVRVKTNRYAMLLGYQGKNYFGMQVQRGNGE-DVCPTIESHILDAMLELG
DmPus-1 1 MTKIAENETT-NQADTALHKVQSGRVDGGR----------GDNLNKNVIGSQRVRTHRYAMLLGYQGKNYFGMQLQRGNGGIDTHPTIESHIMDAFLKLG
LtPus-1 1 MTKVTGSEASGDKADSALHKVESGRVEKPA-----EEKVEHVSGERKDRGFGRVKSNRFAMLLGYQGKNYFGMQVQNEKGE-SVCPTIESHILDAMFQLG

HsPUS1 97 CIPENHGEDMRKMSFQRCARTDKGVSAAGQVVSLKVWLIDDIL-----EKINSHLPSHIRILGLKRVTGGFNSKNRCDARTYCYLLPTFAFAHKDRDVQD
CePus-1 71 WITTAQKEKPFDFFFQRAARTDRAVSAARQMCGMQLPRDDAKYQAEGAGILNNILPADIRVFGMRRTTNFFHPQKQCDHRTYSYTCPSFVFA-KPTELTN
PpPus-1 85 WITPELKQTPYDFFFQRAARTDKAVSAVRQLCSCQMP-IAIDLPSHGAELINNKLPDDIKVFGFRRVTKNFHAQKNCDGRTYSYTLPTFAFA-KPTELTN
DmPus-1 90 WINESLKKTPYDFYFQRAARTDKSVSAVRQVVSCQMP-VQFDLPTNGPEQMNDILPADIRVFGFRRAVKSFQSHKSCDGRTYSYTLPTFAFA-KSHELTN
LtPus-1 95 WISESLRQTPFDFYFQRAARTDKGVSAVRQMISAQLP-ISANLPEEGAAAINALLPDDIRVFGFKRTTKSFHSQKNCDGRTYSYTLPTFAFA-RPHELTN

HsPUS1 192 ETYRLSAETLQQVNRLLACYKGTHNFHNFTSQKGPQDPSACRYILEMYCEEPFV------REGLEFAVIRVKGQSFMMHQIRKMVGLVVAIVKGYAPESV
CePus-1 170 SSFRLSPETLAEVNSILSIYLGTHNFFNYTAKRAYDDMSSNRYIISFECKEPFLFRDDFRKEDVEFVQIVIKGQSFVLHQIRKMVGMVITVIRELHLKSS
PpPus-1 183 SSFRISESTLTQIGEVLAQYKGTHNFFNYTSGRPFNDRSCNRYIISFEVGKPFLYKDEFRKEDVEFVTCTVKGQSFMLHQIRKMIGMMIAIVREMQDPSA
DmPus-1 188 SAFRISESTLKEVAEVLGQYKGTHNFFNYTSGRDFVDRSCNRYIISFEVGQPFLFRDEFRKEDVQFVTCTVKGQSFMLHQIRKMIGMMITIIRELQHPSA
LtPus-1 193 TSFRITPETLKKINEVLLDYKGSHNFFNYTSKRSFGDRSCNRYIISFEVGLPFIFHDEFRNEDVEFVTCTVKGQSFMLHQIRKMIGMMITIVREMQDAST

HsPUS1 286 LERSW-GTEKVDVPKAPGLGLVLERVHFEKYNQRFGNDGLHEPL-DWAQE-EGKVAAFKEEHIYPTIIGTERDERSMAQWLSTLPIHNF----------S
CePus-1 270 IQRSF-EGQRMDIPMAPGLGLLLERTHYDSYDRK--NSKSHEPLTDWGEIIEKEIERTKFELITKDMIETELLTQGMLKWLADLVHHDFTANAEAEEP-E
PpPus-1 283 VQKSFLSSDRLDIPKAPGLGLLLDRLHYDKYDRQFGNKEPHLPLSNWGDEIETAIDKFKMEKIVSEIMSTEITTQSMMMWLTDLNQHNF--LDPTDDGIK
DmPus-1 288 LEKSFVSGERMDVPRAPGLGLLLERVHYDKYDRQFGS--LHGPLSNWGPQIEETIEKMKKEQITSEILDTELTSQSMMMWLSDLIHHNF----SPDEG-D
LtPus-1 293 IKKSYTSAERMDVPKAPGLGLLLERLHYDKYDKQFGSKPPHSSLTNWGDEVEADVEKLKTENIIKDIMQTEVTTQSMMQWLSDLLHHNF---HGSEEG-E

HsPUS1 373 ATALTAGGT-----GAKVPSPLEGSEGDGDTD-----------------------------
CePus-1 366 KKTFVTMAAACASKAAKEQDGVAPEAQDAPKEAE--APAEVTPEPVAATSSG---------
PpPus-1 381 QADFVTGAAK----KAKEAVRAASAEWENEEEVK-NVMEEESEEKVVKKEEGDAVESVEKS
DmPus-1 381 PAEFISGAAKVVSMARKEAAKKEEEEGEEKEEEEVEVKKEEEEESLAHNADTVKKEASDTL
LtPus-1 389 VADFVSGAAK----TAKKAKEYAESSSDNEVEDE--AQGECGKQPAVAQTN----------
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A HsPUS7 1 MEMTEMTGVSLKRGALVVEDNDSGVPVEETKKQKLSECSLTKGQDGLQNDFLSISEDVPRPPDTVSTGKGGKNSEAQLEDEEEEEEDGLSEECEEEESES
CePus-7 0 ----------------------------------------------------------------------------------------------------
PpPus-7 0 ----------------------------------------------------------------------------------------------------
DmPus-7 0 ----------------------------------------------------------------------------------------------------
LtPus-7 0 ----------------------------------------------------------------------------------------------------

HsPUS7 101 FADMMKHGLTEADVGITKFVSSHQGFS--GILKERYSDFVVHEIGKDGRISHLNDLSIP--------------VDEEDPSEDIFTVLTAEEKQRLEELQL
CePus-7 1 ---------METEFGLTEYASEHTITPVPCLLKEMYSDFIVQEILADHTVLAIPSPDVVLESTGS--KKEDIEIEECVAKPDCIS----EETLAALN-DR
PpPus-7 1 ---------MEAEFGLTAFIGADRKETIDCVLKRLYSDFIVQEIDANGEAARLVTLEEARDATKSIQQGAAAFLDASVARPDFLS----EEFVAECD-AV
DmPus-7 1 ---------MEIDFGLTTFLCRSRKETINCILKRLYSDFIVLEIDGSKNVTRLLTVSEA--NTQELQTTNDTVKLNDIPRPSVFS----EEFQRLCD-AV
LtPus-7 1 ---------MESDYGITEYLGGDRSTVVTCVLKRLYSDFIVQEIDAEGCAVPLHTFEEARNGNAAPPSKE---INKDEPLAAAAS----EEFISQCD-GV

HsPUS7 185 FKNKETSVAIEVIEDTKEKRTIIHQAIKSLFPGLETKTEDREGKKYIVAYHAAGKKALANPRKHSWPKSRGSYCHFVLYKENKDTMDAINVLSKYLRVKP
CePus-7 85 FSTKGDPVLVKVDDLSKEDRKSIHHFIRERYAGVLITETKEDGILVSHGHTKSSR------KRKLWDEKVPKECHFTICKENKETSFACQLIAKFLNVGP
PpPus-7 87 FERREQQAKVDTAALDKPTRTSVHGFIRSRYGGELESELVKEEIVV--KRKKPGK------RKR-WARDMPPYTHFTMAKENKETAYALGIVAKMSGCNQ
DmPus-7 85 FAHESDETKLETSSLDKSERGQVHGYIRARYGEVLDSETASDACIIVKKSKNNTK------RRR-WGQDTPPYVHFTMEKENKETSFALGIVAKMSGCNI
LtPus-7 84 FNRELSAATMKTEGLDKQSRTSIHAFIRGRYREELESETGKDGGIVV-SRARPGK------RKR-WSKDTPPYVHFTMAKENKETSYAIGIVAKLSGCNT

HsPUS7 285 NIFSYMGTKDKRAITVQEIAVLKITAQRLAHLNKCLMNFKLGNFSYQKNPLKLGELQGNHFTVVLRNITGTDDQV-QQAMNSLKEIGFINYYGMQRFGTT
CePus-7 179 NNIRTHGIKDKRAVTSQRVSVTKVHERTILDLNSKLRGIRVFGCEYKDDPVQMGAHWGNRFSIVLRSLPDDSEQLLHQRLETFQNTGFINYFGTQRFGSR
PpPus-7 178 SLFKTCGLKDRRAVTAQRVSAFQVDIDKLLNLNSRLRGIVLYDMSYEREGVRTGSHWGNRFSIVLRDINPAAESTLESRLSEWAELGFINYFGTQRFGSC
DmPus-7 178 SLFKSCGLKDRRGVTAQRVSAFQVHPDKLRGLNARLRDIVLYDFEYKKEPVRTGSHWGNRFCILLRDIDPCHEDVLRCRLEEWDTLGFINYYGTQRFGSC
LtPus-7 176 SLFKTCGLKDRRAVTSQRVSAFQVHPDKLIGLNSRLRDIVLYDFSYHKNSLKTGSHRGNRFIILLRDIDKQHGSLMESRLQEWKKIGFINYYGTQRFGSC

HsPUS7 384 AVPTYQVGRAILQNSWTEVMDLILKPR--SGAEKGYLVKCREEWAKTKDPTAALRKLPVKR---CVEGQLLRGLSKYGMKNIVSAFGIIPRNNRLMYIHS
CePus-7 279 SSTTAEIGLAIVKRDWEKAVKMIMTNAMPDHLGYGSVGYAAKCFSQTGDARKAFSKLKGAQAFATVEGNILKCLSK-GGTWQNCITEAIPIQSRSLYVHA
PpPus-7 278 ETRTADVGRLILQRNWKEAVEMILGGA--ARQGLDTVQAAIEHWKATGDAGAACKFLQGAQQFASVEGNILRSLSK-NKTWQEAVLW-LPPNIRSLYVHA
DmPus-7 278 ETRTADVGRLILQRKWKEAVMEILGGG--ARNGNDTVQKAVEVYKESEDAGAALKELKGCQQYASIEGQILRTLSK-GKSWQESVIQ-LPNGTKSLYVHA
LtPus-7 276 TTRTADVGRLILQRKWAEAVKEVLKGT--SRTGKDTVQEAVEEFERSGDALAASKSLKGSTAYASVEGHLLRALAK-GRTWQEAVVQ-MPLTIRSLYIHA

HsPUS7 479 YQSYVWNNMVSKRIEDYGLKPVPGDLVLKGATATYIEEDDVNNYSIHDVVMPLPGFDVIYPKHKIQEAYREMLTADNLDIDNMRHKIRDYSLSGAY----
CePus-7 378 YQSLIWNKVASRRVKEYGTRVHESDV---GANGFSL-GEHATHYDIH---IPLPGENLPFEGSYGAKWISELLEEDGLTQSSFTALKDRFSLGESS----
PpPus-7 374 YQSLLWNKLASERVVATGVAVLEGDV---DTDANVLPKADSSPFQVC---VPLPNSACAEREGWVFDEYKKVLETDGISWDSFRTLEKNFSLGDSSKLIL
DmPus-7 374 YQSLLWNRLASSRVSLHGTSTVNEDL---DEKGESL-NEERSHFDVH---IPLASSSCTDRKGYAFTFYEKVLESDGLNWDSFRTLERNFSLGDSSTLQL
LtPus-7 372 YQSLLWNQCASARIKEKGMAVVEGDI---DEGGNPL-PLDADPFLIA---LPLPSSACSSRTGYAMSYYEKELDADGLTWDSFRTLEKDFSLGDSSALVT

HsPUS7 575 RKIIIRPQNVSWEVVAYDDPKIPLFNTDVDNLEGKTPPVFASEGKY-----------------------RALKMDFSLPPSTYATMAIREVLKMDTSIKN
CePus-7 467 RCLFVEAKELKWKFIRYGNARDLL----QDGLQTRAIPEAEQKGPL-----------------------LALQIQFSLISGSYATVALREVTGSDMGKKA
PpPus-7 468 RPLFLRPGNVEWKFVRGRGAGEQI----QRDLTA-VPDVGLENGAAAAADSVGNGAAAARKAAADPEAKLALWMRFDLPSGCYATVALREITACDMGKRY
DmPus-7 467 RPLFVKPGDVKWQFVRYSDRNEQI----QQSLTS-IVEERKNEGDL-----------------------FGLKVEFDLPSGTYATVALREITACDMGKHH
LtPus-7 465 RLLFLLPKEASWTFVHYTDPMDQI----QRSLSG--VAEKREDGPL-----------------------LGLQIQFDLPNGSYATVALREITACDMGKQF

HsPUS7 652 QTQLNTTWLR----------------------------------------------------
CePus-7 540 MRDASFKTR-----GDDEKTEENVLEEKGSDDANELNLVSEDQ-------------------
PpPus-7 563 QKELNAKGEPASEEGEEQEEQGEVEEEAEGEPAKKKAVKVEEEVDAETTPAQNEVNEEEKTE
DmPus-7 539 QKSLNMAA------GDQ-----NIGEEIQNEPEKNEA-------------------------
LtPus-7 536 QKGLNV--------GEEEEKAVNGGEEEEKVEDVEADAN-----------------------
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C HsNSUN2 1 MGRRSRGRRLQQQQRPEDAEDGAEGGGKRGEAGWEGGYPEIVKENKLFEHYYQELKIVPEGEWGQFMDALREPLPATLRITGYKSHAKEILHCLKNKYFK
CeNSUN-2 1 MVH---SSRRKFKSKNKGHEPRENVWRDDRDAPGNQGYRMVEKENEKYWQYYKEQNVFPLEQFDEFRAALQRDLPVSFRFQGCHKDREQLIHEMENRFFG
PpNSUN-2 1 MGK--FRNKKNFKNRSKSNGQ----WTQDRVVGFT-------KTNDKLFDFYKKQGLIPEGEWDQFVETLKKDLPVSFRIQGCHKDREILQQELKERFIA
DmNSUN-2 1 MGKGNRNKHKKHNNRSKSNGQ----WSQDRVVGFA-------RNNDKFFEFYKKQGLIPEDEWTDFEAALKRDLPVSFRVQGCHKDREILRDELEEKYFK
LtNSUN-2 1 MGK---NKNKKHKNRSKSNGQ----WTQDRDRVVANT-----KTSERFFEYYQKQALIPEGEWDDFVAALRKDLPVSFRVQGCHKDREILRKELEDKFFA

HsNSUN2 101 ELEDLEVDGQKVEVPQPLSWYPEELAWHTNLSRKILRKSPHLEKFHQFLVSETESGNISRQEAVSMIPPLLLNVRPHHKILDMCAAPGSKTTQLIEMLHA
CeNSUN-2 98 KIMEAGDTA--VCVPKSLPWYKE--AYQTPMSRTAVRSHPILAQLHNFLVTEAELGNLSRQEAVSMIPPLLLAPTSEHFVLDLCAAPGSKTTQLLEMIHE
PpNSUN-2 88 PIAASGDAG--AFEPKPLPWYYG--AYQTPMSRSEVRSHPTLAALHNFLVTEAELGNVSRQEAVSMIPPLLLKPEAHHHVLDVCAAPGSKTMQLIEMQHE
DmNSUN-2 90 PIEESTETG--VFVPKKLPWHPY--AYQTKMSRSEVRAHPSLAKLHSFLVTEAELGNVSRQEAVSMLPPLLLAPEPHHHVLDVCAAPGSKTMQLIEMMHE
LtNSUN-2 89 PIAASEEAG--VFVPKPLPWYKG--AYQTPMSRSEVRAHPTLSALHNFLVTEAELGHISRQEAVSMLPPLLLAPQPHHHVLDVCAAPGSKTMQLIEMLHE

HsNSUN2 201 DMNVPFPEGFVIANDVDNKRCYLLVHQA-KRLSSPCIMVVNHDASSIPRLQIDVDGRKEILFYDRILCDVPCSGDGTMRKNIDVWKKWTTLNSLQLHGLQ
CeNSUN-2 193 --NEENPKGMVIANDVDMKRCYMLIHHTLKRFRTAACAVTCEDAARFPHISDSDGG---LIQFDRVLADVICSGDGTLRKNPEIWKKWTPQDGLGLHRMQ
PpNSUN-2 183 --TDPNPSGFIIANDVDKKRSYLLCHQVLKRMKSANCVVICEDGALMPNLKAADDS---VLKFDRVLCDVICSGDGTLRKNPDIWPKWTPQEGLGLHKLQ
DmNSUN-2 185 --NDPNPSGFVVANDVDKSRCYLLCHQILKRMKSANCVVLCEDGAIMPTMRWKDDS---VLLFDRVLCDVICSGDGTVRKNPDIWPKWSPQEGIGLHRLQ
LtNSUN-2 184 --GDANPTGFVVANDVDKARCYLLCHQILKRMKSANCVVICEDGAIMPTMKWKDDA---PLKFDRVLCDVICSGDGTLRKNPDIWPKWSPQEGIGLHRLQ

HsNSUN2 300 LRIATRGAEQLAEGGRMVYSTCSLNPIEDEAVIASLLEKSEGALELADVSNELPGLKWMPGITQWKVMTKDGQWFTDWDAVPHSR--HTQIRPTMFPPKD
CeNSUN-2 289 IAIARKGAQQLKVGGRMVYSTCSMNPIEDEAVVAQLLRDSKGSLKLVDTSSLLPELKRETGVVQWKVFDRDMKLYKSLEDISEEK-MKKVIVSSLFPPTE
PpNSUN-2 279 LSIARRSVQQLKVGGLLVYSTCSMNPMEDEAVVAQLLREAKGALRLVDAHPRLPGLKASRGVSQWKVFDRDMNEYATAADIPAEGPLTRALTASMWPPSE
DmNSUN-2 281 LSIARKSALQLKVGGLMVYSTCSMNPLEDEAVVAQLLRESMGTLRLVDAHSRLPGLKALKGVSKWKVFDREMNEYANYTDVPEGTPVKKALVESMWPPTE
LtNSUN-2 280 LAIARRSIQQLKVGGLLVYSTCSMNPMEDEAIVAQLIRESKGALRLVDAHPRLEGLKALRGVSTWKVIDRGMNEYPTIADVPEGA-IKKAFVESMWPPTE

HsNSUN2 398 PEKLQAMHLERCLRILPHHQNTGGFFVAVLVKKSSMPWNKRQPKLQGKSAETRESTQLSPADLTEGKPTDPSKLESPSFTGTGDTEIAHATEDLENNGSK
CeNSUN-2 387 -QEAKEMNLHFTMRITPHAQDTGGFFVALIEK---------------------------------------------------------VS-----ETSF
PpNSUN-2 378 -EEAKEMNLHHVMRLLPHQQDTGGFFVALIER---------------------------------------------------------VAEDA--DDEE
DmNSUN-2 380 -EEANTFNLHHVMRVVPHHQDTGGFFVALLER---------------------------------------------------------VAAD---ETTK
LtNSUN-2 378 -EEAKQFNLEYVLRVVPHHQDTGGFFVALMER---------------------------------------------------------VAEDVEEGDDK

HsNSUN2 498 KDGVCGPPPSKKMKLFGFKEDPFVFIPEDDPLFPPIEKFYALDPSFPRMNLLTRTTE---GKKRQLYMVSKELRNVLLNNSEKMKVINTGIKVWCRNNSG
CeNSUN-2 425 DPSAANGPAWKKKKM--FKDEPFTFLKLDDERWNDIRNHYGVDESFLYQNLFSRRLESNDANSRQLFYANDAVKNFVKENMSKVSIQNAGMKMFSRTEGK
PpNSUN-2 419 RRVGARAPAHKRQNM--FKDEPFTFLQKDDERWDDLKSYYGIADSFPYENLFNRLIE--GDNARQLFYVNEGVKQFILKNMKSLSIQNAGMKMFGRNENK
DmNSUN-2 420 ISNATKAPGYKRQKM--FKDDPFTFLQKDDPRWFDLKPYYGIDDAFKYENLFNRMQE--GDNARQLFYVNDGVKEFILRNMKSLSIQNAGMKMFGRNENK
LtNSUN-2 421 KEKTAKAPGYKKMKM--FKDDPFTFLQKDDPRWEALKEYYGIADNFPYEHLFNRMLD--DANARQLFYVNEGVKEFILRNMKSLSIQNAGMKMFGRNENK

HsNSUN2 595 EEFDCAFRLAQEGIYTLYPFINSRIITVSMEDVKILLTQE--------NPFFRKLSSETYSQAKDLAKGSIVLKYEPDSANPDALQCPIVLCGWRGKASI
CeNSUN-2 523 VE-NTRFRLSQEGIRYLFKFMQKQKVKIGTEDMLFMLKSD--------ENLVPLEKLECKGDVRKQQNGTVVVYCDDDEP----------VCTWVGYHTI
PpNSUN-2 515 VE-KVRYRISQEGVDYLHRFMSNQKMRIPKEDMLILLRAAGKQDEKGVKALVDMELLQSKTELRTLKSGSVVLYVDETRP----------ICAWIGQRTA
DmNSUN-2 516 VE-KVRYRLSQEGVEHVYPFMSKQKMQIPVEDMLTMLKAAAMREGEG-KALVDMELLKSKDALRTLKSGSCVLYVDESRP----------VCAWIGQRTA
LtNSUN-2 517 IE-KARFRISQEGVEYLYKFMSKQKMQIPKEDLLTLLRAAS--KGEG-KALVDMDLLASAEKLRTLKSGSVVLYVDEERP----------VCAWIGQRTA

HsNSUN2 687 RTFVPKNERLHYLRMMG-----LEVLGEKKKEGVILTNESAASTGQPDNDVTEGQRAGEPNSPDAEE---ANSPDVTAGCDPAGVHPPR-----------
CeNSUN-2 604 APYISKEERLHLLRMMGVDCAEIELLMKSKRKEKAAQDREAAWARKEEAAKAAEPSSSSTDAPESAETLEIPEENVQEMTE-------------------
PpNSUN-2 604 APYIGKEERIHHLRLLGEDVDSMEAIEKTKRKQKAMEAREAAWAEKAKEDEATG--AAIKGEDIEVE---GGDEAEEKQVKRIKLDESA------DELKA
DmNSUN-2 604 APYVGKEERIHLLRLYGEDVHTLEALQKTKRKEKAMKGREEKWAEQNA-EKAAGDAAEIEGEMKEEEENGGGEDTESNGGEEENVEESEAKRPRLEEKEE
LtNSUN-2 603 APYVGKEERIHLMRLYGEDVDTMEALMKTKRKEKAMRDREAAWAEKEAQDKAAAETNGDEGTNEEGEEDKTEEDDSSPLPKKSRLEGGD----QAEAMEG

HsNSUN2 767 ----
CeNSUN-2 684 ----
PpNSUN-2 693 EDEE
DmNSUN-2 703 EVKE
LtNSUN-2 699 ATEE
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E
HsTRMT6 1 -------MEGSGEQPGPQPQHPGDHRIRDGDFVVLKR--EDVFKAVQVQRRKKVTFEKQWFYLDNVIGHSYGTAFEVTSGGSLQ-------PKKKREEPT
CeTRMT-6 1 --------------METEPAETSQKLIKSGEYLIVQKIDGEQSRIVRFTPKQKILIEKLKFVADSAFGKPHGL-FEVSNNQCLPMSVDRLIEELQLQEAS
PpTRMT-6 1 MHSAMATIESGTSLESTTPLDASTPIITEGCYAVVRKVGGEHQRVVRLTANSNVLVEKLRFEAESAIGHPFGL-FEVIGKRLVPATV----EDLRKRDGG
DmTRMT-6 1 ----MATIESGTSLESATPVDASTPIITEGCYAVVRKVGGEHTRVVRLTNNTNVLIEKLRFEAESAIGNPFGL-FEVIGKRLVPASV----EDLKKRDGV
LtTRMT-6 1 --MQMATIESGTSLESAAPLDASTPMITEGCYAIIQKVGGEHTRVVRLTANTNVLIEKLRFEAESAIGHPFGI-FEVIGKRLVPATV----EDLKKRDGG

HsTRMT6 85 AETKEAGTDNRNIVDDG------------------KSQKLTQDDIKALKDKGIKGEEIVQQLIENSTTFRDKTEFAQDKYIKKKKKKYEAIITVVKPSTR
CeTRMT-6 86 VATSSIDPEVTEPSEPSLDPRVVIAPSALKLEPEQKRQKLEMDAVLEMKKQGVSGQEMVAKLVEGSASFQTRTVFSQSKYIKRKAKKHSDRVLILRPTIR
PpTRMT-6 95 -DIEMAAVDADNVGLNGNEQGEVIAPSAIDAE---TRQQLTEEQISEMKKGGAQANTLVSKLVSGSASFASRTTHAKSKYIRRKTKKHSDRVFILKPTIR
DmTRMT-6 92 EDIEMAEVGPMNGKDE------IMAPSALNVD---TRQKMTAEDITEMKDGGGTAGDVVSKLVAGNASFAGRTVYAKSKYIRRKTKKHSDRVFILRPTIR
LtTRMT-6 94 DDIEMATLHDETLPNGGEKP---VAPSAVVAE---TRQAITQEQITEMKEGGGKASDVVSKLIEGSASFAGRTAYSKSKYIRRKTKKHSDRVLILKPTIR

HsTRMT6 167 ILSIMYYAREPGKINHMRYDTLAQMLTLGNIRAGNKMIVMETCAGLVLGAMMERMGGFGSIIQLYPGGGPVRAATACF---GFPKSFLSGLYEFPLNKVD
CeTRMT-6 186 LLAKAYYLKDPDRLAMLRADQLALILQMAGLHHGKNVVVFEQTLGLITSAVIERLGGTGACIHIHR--GAVAQSIPCVHSMNYDDNTLSTFLPV---RIK
PpTRMT-6 192 LLCEAYLRKDYDRAGCLRLDQLSLIIHQGAVHTGRKVLVFDQVLGLITAAVTERLAGAGACIHLHR--GTVPQSIPCFNSMEFGPEILSAFYPV---RID
DmTRMT-6 183 LVCEAYLRKDHDKAGSLRVDQLGQIIHLGAIHTGRKVVVFDQVLGIVTASTVERLAGNGACIHLHR--GTIAQSIPCLNSMNFKAEILSTFYPV---RIE
LtTRMT-6 188 LLSDTYLRKDHDRVGCLRIDQLAAVMHQGAIHTGRKVIVFDQVLGVFTAAVVERLAGSGACIHLHR--HTVAQGIPCFNAMNFKPEVLSTFYPV---RID

HsTRMT6 264 SLLHGTFSAKMLSSEPKDSALVEESNGTLEEKQASEQENEDSMAEAPESNHPEDQETMETISQDPEHKGPKERGSKKDYIQEKQRRQEEQRKRHLEAAAL
CeTRMT-6 281 CVLAGKHLP----------------------------------YDNNRKAVNGDDDNLEEVNGDKEPEK------IEDQDLEALARRNDRLDREKRGIDL
PpTRMT-6 287 CLLNGFAQP------------SEEGEQRMEVEEASAEEADD---NSPQPAEKEKQQVQQQQSKDKEGWGPRKH--DEAWQAAQNQKKADRLQREADGLAA
DmTRMT-6 278 SVLNGCKQV----------------------------------EEEGKGEKDEEMNGGKTVNENMNGEHP------------GIVKKAERLAREVEGLNI
LtTRMT-6 283 SVLHGWQLP------------------------------PDGQEGTGDRKEEEKGKNGRPSTECDEDW-------KEAKEAASAAKKNERLQRESEGLAF

HsTRMT6 364 LSERNADGLIVASR-FHPTPLLLSLLDFVAPSRPFVVYCQYKEPLLECYTKLRERGGVINLRLSETWL-----RNYQVLPDRSHPKLLMSGGGGYLLSGF
CeTRMT-6 341 INDEQIHSLIIGSRTVDPISVLELLYPKLAPSGTIVIYSPHQNILISAYDWLSKR-QTINLVLTDQMC-----RVMQVLPDRTHPLMAQHVAGGHILTGI
PpTRMT-6 370 I-EQGLDTILIGSRSVDPCSLLELLYDKLRGSGNVVVYSPTIQHVTRAQQWLRER-GAIHIVLTDQMYRVQQVRVQQVLPDRTHPLMSQMVVGGYVLAAI
DmTRMT-6 332 L-VQGIETILIATRSVCPISILEVLWPRLKAAGTVVVYSPTVEHCLRAQQWIRKE-GAVNVTLSDQ-Y-----RVQQVLPHRTHPLMSQMIVGGYVLSAI
LtTRMT-6 346 VNGEGVETVLIATRSVDPVSLLEECWGKLKPAGNVVVYSPTLQHCARAQQWLRQK-GAIHITLTDQLY-----RVHQVLPDRTHPLMSQMVVGGYILAAI

HsTRMT6 458 TVAMDNLKADTSLKSNASTLESHETEEPAAKKRKCPESDS
CeTRMT-6 435 KVIDQ-----------------------------------
PpTRMT-6 468 KVLPAGPAEKKE----------------------------
DmTRMT-6 424 KVLPAPPTTN------------------------------
LtTRMT-6 440 KVIIPPVSAV------------------------------

HsTRMT61A 1 -------------------------------------------MSFVAYEELIKEGDTAILSLGHGAMVAVRVQRGAQTQTRHGVLRHSVDLIGRPFGSK
CeTRMT-61 1 --------------------------------------MTSSPPSFMSYEDRIQEGDTVIVYVTYGQMVPTIVKRGQTLMMKYGALRHEF-IIGKRWGQR
PpTRMT-61 1 -----------------------MLKTESTDSTMSQKGVVVGGPSFVCLSDTIEEGDTVIVYVSFGSMYPIVVKRGMSITMKFGQLRHEF-LIGKQWGSR
DmTRMT-61 1 MTSGEENMGLGEEGRKAEDIRMAMVKAESTDSTVSDKGST--GPSFVRWMDKIEEGDTVIVYVTFGSMYPTVVRRGLSLTMKYGQLRHEF-LIGKPWGSR
LtTRMT-61 1 MASGDTLI----EGIK--DARLAMMKAESTDSTMSDRGST--GPSFARWSDKIEEGDTVIVYVTFGSMYPIVVKRGLSLTMKYGQLRHEF-LIGKQWGSR

HsTRMT61A 58 VTCGRGGWVYVLHPTPELWTLNLPHRTQILYSTDIALITMMLELRPGSVVCESGTGSGSVSHAIIRTIAPTGHLHTVEFHQQRAEKAREEFQEHRVGRWV
CeTRMT-61 62 LSA-TAGYVYILRPTSDLWTRALPRRTQILYTADCAQILSLLDAKPGSVICESGTGSGSLSHAIALTVAPTGHLYTHDIDETRTHKVLEEFKVHGLGSVT
PpTRMT-61 77 VTT-TAGYIHALRPTSDLWTRCLPKRTQILYTPDVSFILSLLDVHGGSVVAESGTGSGSLSHALAIGVLPDGHVYTHDIDETRTRKIEAEFKEHGLSHVT
DmTRMT-61 98 ITT-TAGYIHALRPSSDLWTRCLPKRTQILYTPDISLILYLLDVRGGSVVAESGTGSGSLSHAMACAVLPDGHVYTHDIDESRTRKVETEFREHGLAHVV
LtTRMT-61 92 VTT-TAGYIHALRPTSDLWTRCLPKRTQILYTPDVSLILYLLDVKGGCVIAESGTGSGSLSHAIATAVLPDGHLYTHDIDESRTKKVEQEFSEHGLAHVT

HsTRMT61A 158 TVRTQDVCRSGFGVSHVADAVFLDIPSPWEAVGHAWDAL-KVEGGRFCSFSPCIEQVQRTCQALAARGFSELSTLEVLPQ---VYNVRTVSLPP-PDLGT
CeTRMT-61 161 TAVVRNVCTSGFHVENAADGVFLDVPAPWEAIPFAAKSIFRARGGRLVSFSPCLEQVQRACLAMAAAGFVSIETIELVPEQKKIVSQHRQTLEEFEELGD
PpTRMT-61 176 TAVVQNVCIEGFFVENSCDGVFLDVPSPWEAVENAARALSKPRGGRLVSFSPCIEQVQRTATMMRESGFVQVECIEIVPRQLLVVDERKQSLSEFNIYGD
DmTRMT-61 197 TAVVQNVCTEGFFVENSCDGVFLDVPSPWEAIDAAAIALSRPRGGRLVSFSPCIEQVQRTCVAMKEKGFVQIETVEIVPRQLVVVDERKQSLRDFAANGD
LtTRMT-61 191 TAIMQNICVEGFFVENACDGVFLDVPSPWEAVGHAARALSRPRGGRLVSFSPCIEQVQRTALAMREEGFVQIETIEIVPRSLLVVDQRKQTLAAFNEFGD

HsTRMT61A 253 GTDGPAGSDTSPFRSGT------PMKEAVG-----------HTGYLTFATKTPG--
CeTRMT-61 261 AYP----KERKRNVDGTIVEQSSSAIPRITIAIVYPYSQPTHTGYLTHATMLPVAE
PpTRMT-61 276 GEECAPGKGRKRKIPSGGKDDDGMKELQST-TIICPSTQPTHTGYLISATMLPRL-
DmTRMT-61 297 YEECAPGRGRKRKATGG---REGLEDNNLT-TIITPSTQPTHTGYLTSATMLPRL-
LtTRMT-61 291 AEECAPGKGRKRKAPGG----DGPDEEAVT-TIISPPTQPTHTGYLTSATMLPRM-
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A 
 
HsIRE1  1    -----------MPARRLLLLLTLLLPGLGIF-------GSTSTVTLPE---TLLFVSTLDGSLHAVSKRTGSIKWTLKEDPVLQV-PT-HVEEP-AFLPD 
CeIRE-1 1    ---------MRATFHLFTFIFLLLFSSVICISTPGFRNDHESIGDDEEKTSSTILVSTIDGRLRALDSETGEIKWTLQEEPVLRS-PS-AVKQGFTFLPN 
PpIRE-1 1    ----------MMMALRVIFITLLISIGISSPSAVESNKNGETVGADPD--VSMILVSTLDGRLRALDVATGKEKWEMQEDPVIRA-PS-TVTQGFTFLPN 
DmIRE-1 -160 -------------MKRTFLLLLLFLFGIGRGSNVHHKDGGDRVTNTED--I--VLVSTLDGRLQALDVLTGKQRWQMQEAAVLRA-PN-SITRGFTFLPN 
LtIRE-1 1    MRIRECSDRSQMPRQLAAVLFLLFLCSLVPGTHIE-QDSRSKPWDLQD--I--IIVSTVDRRLLGLDIASGKIRWQFSDEPPAQSTPNGSFDPGFTFFPS 
 
HsIRE1  77   PNDGSLYTLGSKNNEGLTKLPFTIPELVQASPCRSSDGILYMGKKQDIWYVIDLLTGEK------------QQTLSSAFADSLCPST--SLLYLGRTEYT 
CeIRE-1 90   PLDGSLYVL---KNSSLKKLPFNIPQLVHASPCKGNDGILYAGSKKDVWFGIDPKTGLK------------VETLSSASADRICPANQKQTIFLGRTEYR 
PpIRE-1 87   PQDGSLYSL---KEGVLRKLPFSIPQVVSASPVVGNDGVFYAGSKKDVWIGIDPISGEK------------LETLSSASYHRVCPANGVHTVFIGRREYR 
DmIRE-1 -79  PQDGSLYSL---RNGALERLPFTIPQVVAASPTRGNDGVFYAGSKKDTWLGIDPTTGEKVLGNCLHFVQIIVETLSTAASTRMCPANHPNLVYIGRREYR 
LtIRE-1 96   YQDGSLYQM---RKGELRKMPFSIPQVVSSAPCKGNDGMLYAGSKKDEWIGLNPFTGER------------VERHGTGKPSTICPASHDDVVFIGRTEFA 
 
HsIRE1  163  ITMYDTKTRELRWNATYFDYAASLPED-DVDYKMSHFVSNGDGLVVTVDSESGDVLWIQNYASPVVAFYVWQR-EGLRKVMHINVAVETLRYLTFMSGEV 
CeIRE-1 175  VSMFDEKNRGKTWNATFNDYSAHLLPE-VNTWPFKHYASSSHGYILTFDRETGEMRWEQDLKQPVVALYLLRD-DGLHKLPFEVMGKETME--NVA-KNI 
PpIRE-1 172  VTMYDPTNRTRSWNTTFVDYSTHLQPE-DISYPLRHLVSSSSGDVLAIHEKTGSLLWQTDVGQPVVAMYLLRS-NGLHKLAYTPVGRETME--GIVEKSL 
DmIRE-1 19   LTMYDPENVTRSWNTTFYDYSAYLQPA-DSKYPYRHLVSTSTGDVLAIHKDSGSLLWQADVGQPIVAMYLLRS-NGLHRLEYTPVGRETME--SIV-KSF 
LtIRE-1 181  LTMVDPADRQRSWNTTFVDYSYLVDNARSAAYPLHHLVSSSTGDILAIDKKSGSFVWKISVGQPVAAMYLIKKPEGLLRIDAMPVGSDVLN--NIAENS- 
 
HsIRE1  261  GRITKWKYPFPKETEAKSK------LTPTLYVGKYSTSLYASPSMV-HEGVAVVPRGSTL-PLLEGPQTDGVTIGDKGECVITPSTDVKFDPGLKSKNKL 
CeIRE-1 270  FTVDQWPTVLGVNAADPQTTSLTNQFFPALFVGESSFGLYAIEALVDHQTITYSPKLLGP-PLLEGPAPIALTEMEKEEYLPPRRPIIRNIPPSITHKTS 
PpIRE-1 268  ADKSIWSEVLSAAVSPSAKTG----FYPALYVGESVHGLFASHAFVDEKTRTFAPRYLGP-NLIEGPTPIAMPPSERP--IPPRREAVDIDLNTIIHKTE 
DmIRE-1 114  ADASIWAEVLSLAVSPSAKTG----FFPALYVGATSNGLFAANAFVDDKTFTLAPKYLGPRLLLEGPTPIGSADGGT---IPPRRPIVTIDSDTITHKTD 
LtIRE-1 277  -DPSVWRDLLTTASSPSSKTG----YYPAVYIGESTHGLFASQVYVDGSTPTIG-RSTAP-LLLDGPDGTSGTGDGS-------RPI--FDAEQIVTTKD 
 
HsIRE1  353  NYLRNYWLLIGHHETPLSASTKMLERFPNNLPKHRENVIPADSEKKSFEEVINLVDQTSENAPTTVSRDVEEKPAHAPARPEAPVDSMLKDMATIILSTF 
CeIRE-1 369  D---GEYLLLGYHDRPMMTMATI-------IPT-R-YPVP--------------------GPHKAIGSTIERPPPQLLGPVEPQKHED-TSFILLLLNNH 
PpIRE-1 361  D---GEFLILGYHVPPQLNMAAV-------IPT-D-NLHPHSSFIPFYPPFIEYV-KPKNDDQKVIGPD----QPTLTI-----DDESMLALLITMYNRH 
DmIRE-1 207  D---GEFLILGYHEPPRINLGAV-------IPNHA-MPQPFAQAMHPYP-HIEYVIGTKDDDKKIIGTD---PLPQLTDSTGDGEHDTLVKLFWLLKEQH 
LtIRE-1 361  ------VIILGYHEPPPEATEAA-------VPDVR-FVSPSGPGGGPGTKRIDYI--PEDDGPKVIPHVLDSQRPSVLL-----QDETIFHLIGRIYERY 
 
HsIRE1  453  LLIGWVAFIITYPLSMHQQQQLQHQQFQKELEKIQLLQQQQQQLPFHPPGDTAQDGELLDTSGPYSESSGTSSPSTSPRASNHS-----LCSGSSASKAG 
CeIRE-1 436  PIPFYATLVTMFALLLTVI---------------------------------------WQCGRQWDQQKSTSRMDSFEIVNNPG-----ESRSAQTSKQS 
PpIRE-1 439  PQVVISAAVTVAVLLIATI---------------------------------------WMCGRQMGVAEG-ARSAQTSRVRVED----------EEKDEV 
DmIRE-1 292  PYALYSSAVTILILIISTI---------------------------------------FMCGRQAGVAAGEARSQQTSRVSTTM----------DGREES 
LtIRE-1 441  P-TFMALCGTIVVLFGTTV---------------------------------------WLCGRQSTLADLEARSAQASRVSVASSRDGIEEDGREGSRGG 
 
HsIRE1  548  SSPSLEQDDGDEE--TSVVIVG-KISFCPKDVLGHGAEGTIVYRGMFDNRDVAVKRILPECFSFADREVQLLRESDEHPNVIRYFCTEKDRQFQYIAIEL 
CeIRE-1 492  NRGSFGWANRKIEIPEGWMAVGSKLMYSPSDILGTGCEGTVVYRGTFDGREVAVKRVVSEFVKFAHREADLLRESDTHPHVIRYFCMESDSQFRYLALEL 
PpIRE-1 489  TPPSSGKKNRARIQLTGWMQVG-KVHYDASSVLGTGCQGTVVYKGKFDGREVAVKRVLTEFLPLVEREVELLRDSDDHPNVIRYFCMESDSMFRYLALEL 
DmIRE-1 343  GSGNVGWKRGRQP-VTGWIQVG-KVHYDTSDILGTGCQGTVVYRGKFDGREVAVKRVLTEFLPLVDREVELLRESDSHAHVIRYFCMESDSQFRYLALEL 
LtIRE-1 501  GGGGGGGNKRNRG-LQGWIPVG-KLEYNASEVLGTGCEGTVVYKGRFDGREVAVKRVLTEFLPLVDREVEYLRESDSHPNVIRYFCCESDSQFRYLALEL 
 
HsIRE1  645  CAATLQEYVEQK--------D-FAHLGLEPITLLQQTTSGLAHLHSLNIVHRDLKPHNILISMPNAHGKIKAMISDFGLCKKLAVGRHSFSR--RSGVPG 
CeIRE-1 592  CIASLNDYVEQK--------EVQQNVTIALRDIMKQATDGLAHLHASKIVHRDMKPQNVLITMASQRGEMRAVISDFGLCKRVQPGKNSISRGIASGLAG 
PpIRE-1 588  CSASLYDYVEKKRRKNDEDQEFFDFLEISPEEILRQSTEGLAHLHSINIVHRDLKPQNVLIS-TRGRG-SRALISDFGLCKRLHPGRHSLSK--RSGVAG 
DmIRE-1 441  CVASLYDYVERKR------EEVRQFVEMEPCEILRQATDGLAHLHSINIVHRDLKPQNVLISNTGGRK-TRALISDFGLCKRLHPGRHSLSK--RSGVAG 
LtIRE-1 599  CAGSLYDYVERKK-------DLRGRLPITEFELLKQATDGLKHLHEMKIVHRDLKPQNVLINVSGG-GRASAVISDFGLCKRLNPGRMSLSR--RSGLAG 
 
HsIRE1  734  TEGWIAPEMLSEDCKENPTYTVDIFSAGCVFYYVISEGSHPFGKSLQRQANILLGACSLDCLHPEKHEDVIARELIEKMIAMDPQKRPSAKHVLKHPFFW 
CeIRE-1 684  TDGWIAPEVLI---SASTSYPVDIFSLGCIFYYVLTSGTHPFGKSLHRQANIVNGEYTLNKL-ADLDDWSLADDLISSMLNVEPLHRLTADAVLNHPFFW 
PpIRE-1 684  TDGWIAPEALT---GQSTSFPMDIFSLGCIFYYVLTEGSHPYGEALHRTSNILNGAHSLTGL-SAEET-RLSTHLISLAISPSPTRRPSAQAILTHPFFW 
DmIRE-1 532  TDGWIAPEALK---AQSTSFPMDVFSLGCIFYYVLSDGRHPFGESLHRTSNILNGMYTLSAV-SEGECDRRSTHLIDQMLRPVPHRRPTASATLTHPFFW 
LtIRE-1 689  TDGWIAPEALK---RLSTSFPMDIFSLGCIYYYVLTDGKHPYGEPLHRNGNIFNGSHRLDDL-PELES-RRFGHLIEAMLAASPTRRPTAAAVLLHPFFW 
 
HsIRE1  834  SLEKQLQFFQDVSDRIEKESLDGPIVKQLERGGRAVVKMDWRENITVPLQTDLRKFRTYKGGSVRDLLRAMRNKKHHYRELPAEVRETLGSLPDDFVCYF 
CeIRE-1 780  TSEKRLAYFSDVSDRVEKEEDNSPVVRRIETDARIVVCGGWREKICDALKEDLRKFRTYKSFSVRDLLRAMRNKKHHYRELPEDVRQSLGDIPDQFLHYF 
PpIRE-1 779  GTEKQLAFFGDVSDRVEKEVDMSPVLRRLEKNGFNVVKKNWRDRICDALREDLRKFRTYKAHSVRDLLRAMRNKKHHYRELPEDVRNSLGEVPHEFVVYF 
DmIRE-1 628  DKGRQLQFFSDVSDRVEKEMDMSPILRRLEKNGFAVVKKNWREKICEALQEDLRKFRTYKGHSVRDLLRAMRNKKHHYRELPDVVRSSLGEVPHDFVHYF 
LtIRE-1 784  DTARQLQFFSDVSDRVEKEPDLSPITRRLEKSGRFVVKMNWRERICEHLQEDLRKFRTYKGHSVRDLLRAMRNKKHHYRELPEEVRLSLGEIPHDFVAYF 
 
HsIRE1  934  TSRFPHLLAHTYRAMELCSHERLFQPYYFHE--------------------------------------------PPEPQ-------------------- 
CeIRE-1 880  TSRFPRLLLHVYKATEYCSGEAVFKRYYSDDVRARMYPIVEEEERVRKKIKEEMANEVWARAP------------KPVEQRTPLKLDKRNIK-------- 
PpIRE-1 879  TSRFPDLLIHVYEAMEWCSEEAIFISYYSDEVRLRMKEVREEME--KRMAEENSDSETWHRGRPSSVSSTDCLNASPVPERRRLELLPRSKPHTISESSI 
DmIRE-1 728  TSRFPELLMHVYDAMEWCAEEAVFMGYYSNEVRDRIGEVRAETE--KRMAEESSDSEVWLRGRVSTSSNQD----SPQQERKKLELLPRSRP-------I 
LtIRE-1 884  TTRFPELLMHVYEAIEWCAEETVFVHYYSEEVRVRIRDVRAETE--KRMTEESSDNEVWQRGVAPPPSDSP----SPQTERKRIVLLPRSKP-------- 
 
HsIRE1  969  ---------------------PPVTPDAL----------------------------------------------------------------- 
CeIRE-1 959  ---------------------KKSNPNTD----------------------------------------------------------------- 
PpIRE-1 977  TSEDQSAIVDEVTPMEEKDT-PTLVPRSELIVATTTTTNTVVLMN-GPPPGLEDV--------VPIP--------PEGMQT-NGGNKKKKNKKK 
DmIRE-1 815  TTTPDTSATQATPPSEEEETPPTLVPPSELKSAESTASMVTVDLDIGPPPGLEGM--------APIP--------PDVSDPFQKTERTKKKKRR 
LtIRE-1 970  PSESTALIETLVPPSELLPKNPPIAP--SMKADVSIEAEVEIMM--GPPPGLEGIRREEAVPNQPAPANGEEATTPTGGAAFQEATTKKKRKKR 
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B 
 
HsRTCB       1 MSRSYNDELQFLEKINKNCWRIKKGFVPNMQVEGVFYVNDALEKLMFEELRNACRGGGVGGFLPAMKQIGNVAALPGIVHRSIGLPDVHSGYGFAIGNMA 
CeRTCB-1     1 MPRTFEEECDFIDRLTDTKFRIKKGFVPNMNVEGRFYVNNSLEQLMFDELKFSCDGQGIGGFLPAVRQIANVASLPGIVGHSIGLPDIHSGYGFSIGNIA 
PpRTCB-1     1 MPRTFAEEKSYIERISPTCFRIKKGFVPNMVVEGRFYVNNSLEKLMFNELEVFTNNPGYGGFLPAVRQMANVAALPGIVGASIGLPDIHSGYGFSIGNIA 
DmRTCB-1     1 MPRTFEEECQFIERIDPTCFRIKKGFVPNMKVEGKFYVNSELEKLMFKELEVFTSSPAYGGFLPGVRQIANVAALPGIVGHSIGLPDIHSGYGFSIGNIA 
LtRTCB-1     1 MPRTFKEECQFIQRVDDTSFRIKKGFVPNMNVEGKFYVNNELEKHMFDELEKYSNNPGYGGFLPAVRQIGNVAALPGIVGQSIGLPDIHSGYGFSIGNIA 
 
HsRTCB     101 AFDMNDPEAVVSPGGVGFDINCGVRLLRTNLDESDVQPVKEQLAQAMFDHIPVGVGSKGVIPMNAKDLEEALEMGVDWSLREGYAWAEDKEHCEEYGRML 
CeRTCB-1   101 AFDVGNPESVISPGGVGFDINCGVRLLRTNLFEENVKPLKEQLTQSLFDHIPVGVGSRGAIPMLASDLVECLEMGMDWTLREGYSWAEDKEHCEEYGRML 
PpRTCB-1   101 AFDVSNPESIISPGGVGFDINCGVRLMRTNLSLEDVLPVKEKLTQNLFDHIPVGVGSKGAIPMTRNALEEAMEMGMDWTLREGYSWPEDQEHCEEDGRML 
DmRTCB-1   101 AFDTSDPESIISPGGVGFDINCGVRLIRTNLSLEDVEPVKEQLTQSLFDHIPVGVGSKGAIPMTAKNLIECMEMGMDWTLREGYSWPEDQEHCEEDGRML 
LtRTCB-1   101 AFDASDPQSIVSPGGVGFDINCGVRLIRTNLTLEDVAPVKEQLTQSLFDHIPVGVGSRGAIPMSARNLVECMEMGMDWTLREGYSWPEDQEHCEEDGRML 
 
HsRTCB     201 QADPNKVSARAKKRGLPQLGTLGAGNHYAEIQVVDEIFNEYAAKKMGIDHKGQVCVMIHSGSRGLGHQVATDALVAMEKAMKRDKIIVNDRQLACARIAS 
CeRTCB-1   201 QADASKVSLRAKKRGLPQLGTLGAGNHYAEVQVVDEIYDKHAASTMGIDEEGQVVVMLHCGSRGLGHQVATDSLVEMEKAMARDGIVVNDKQLACARINS 
PpRTCB-1   201 QADHTKVSDKAKKRGLPQLGTLGAGNHYAEVQVVQEIYDKHAAAAMGIDRKDQIVLMLHCGSRGLGHQVATDSLVHMEKAMNRDSIIVNDKQLACARIHS 
DmRTCB-1   201 QADASKVSTKAKKRGLPQLGTLGAGNHYAEVQVVEEIYDKHAAAAMGIDRKDQVVLMLHCGSRGLGHQVATDSLVVMERAMGRDAINVNDKQLACARINS 
LtRTCB-1   201 QADASKVSSRAKKRGLPQLGTLGAGNHYAEVQVVEEIFDKHAAAAMGIDRIDQVVLMLHCGSRGLGHQVATDSLVEMEKAMGRDQIEVNDKQLACARLNS 
 
HsRTCB     301 PEGQDYLKGMAAAGNYAWVNRSSMTFLTRQAFAKVFNTTPDDLDLHVIYDVSHNIAKVEQHVVDGKERTLLVHRKGSTRAFPPHHPLIAVDYQLTGQPVL 
CeRTCB-1   301 VEGKNYFSGMAAAANFAWVNRSCITFCVRNAFQKTFGMSADDMDMQVIYDVSHNVAKMEEHMVDGRPRQLCVHRKGATRAFPAHHPLIPVDYQLIGQPVL 
PpRTCB-1   301 KEGQEYLSGMAAAANFAWVNRSCLTYCIRKAFSRTFECQPDDLDLQVVYDVSHNVAKMEEHLLNGRPHQLCVHRKGATRAFPPHHPLVPLDYQLCGQPVL 
DmRTCB-1   301 QEGKEYLAGMAAAANFAWVNRSCLTYCIRKAFSRTFDCQPDDLDMQIVYDVSHNVAKMEEHMVDGRPKELCVHRKGATRAFPPHHPLVPIDYQLCGQPVL 
LtRTCB-1   301 QEGKDYLAGMAAAANFAWVNRSCLTYCIRKAFSRTFNCEADDLDMHVVYDVSHNVAKMEEHMVDGRPRQLCVHRKGATRAFPPHHPLIPVDYQLCGQPVL 
 
HsRTCB     401 IGGTMGTCSYVLTGTEQGMTETFGTTCHGAGRALSRAKSRRNLDFQDVLDKLADMGIAIRVASPKLVMEEAPESYKNVTDVVNTCHDAGISKKAIKLRPI 
CeRTCB-1   401 IGGSMGTCSYVLTGTEQGLVETFGTTCHGAGRALSRAKSRRTITWDSVIDDLKKKEISIRIASPKLIMEEAPESYKNVTDVVDTCDAAGISKKAVKLRPI 
PpRTCB-1   401 VGGSMGTYSYVLTGTEKGMTETFGTTCHGAGRALSRAKSRREITYDQVLNDLEAKGISIRIASPKLIMEEAPDSYKDVRDVVDTCHAAGISNKAIKLRPI 
DmRTCB-1   401 VGGSMGTYSYVLTGTEKGLVETFGTTCHGAGRALSRAKSRREMTYEQVLGELEAKGISIRIASPKLIMEEAPGSYKDVRDVVDTCDRAGISKKAVKLRPI 
LtRTCB-1   401 VGGSMGTHSYVLTGTESGLVQTFGTTCHGAGRALSRAKSRREITYEEVLGQLTAKGISIRIASPKLIMEEAPGSYKDVTDVVDTCHRAGISNKAIKLRPI 
 
HsRTCB     501 AVIKG 
CeRTCB-1   501 AVIKG 
PpRTCB-1   501 AVVKG 
DmRTCB-1   501 AVVKG 
LtRTCB-1   501 AVVKG 
 
 
 
 

C 
 
HsArchease   1 ----------------MKGGSRVSNPAVMAQEEEDVRDY-----------------------------------NLTEEQKAIKAKYPPVNRKYEYLDHT 
CeARCH-1     1 ----------------MPSTSMIEDRSEI------------------------------------------------------------ERRRFEYLDHP 
PpARCH-1     1 MPIGKRSASTEDKDDGKSTTSKRSRRSESDNESDGRRDESANEEVRWTNVVDLRMELESIAEDEEGVFDVSNGVEVEKEDADMPSPVSNESRGFEYLEHP 
DmARCH-1     1 ----------------MRESEKRKSVDLEDNYSSKK--------------------------------------AKSETGAEEMDVLTNDSKGFEYLEHP 
LtARCH-1     1 ----------------MCEDVSLKDVMVGADEK--------------------------------------------------------GSRGFEYLEHP 
 
HsArchease  50 ADVQLHAWGDTLEEAFEQCAMAMFGYMTDTGTVEPLQTVEVETQGDDLQSLLFHFLDEWLYKFSADEFFIPREVKVLSIDQRNF-----KLRSIGWGEEF 
CeARCH-1    25 ADIQLHSWGSTMEEAFEACLVSMFGYMTDLAKVDEMYEFYWKASGDSLDGLLFQFLDEALNSFHAEPCFVAKRVEILRFDKKKF-----EIEFRGWGESF 
PpARCH-1   101 ADILLHAWGTTDGEAMEALIESLYGVLTELESIEEVYSYEMEAQGETEDVLIFNTLQEALFAFQAEPYFVGRRVEVVNIEKDTKNGTMKGINIRAWGESF 
DmARCH-1    47 ADILLHSWGDCDERALESLLESMYGALTDLDSLKEMYSYELIAEGEHEEALLFNILQEALYAFQAEPFFVGRRVEVVQLERDGE-GKLKTAHVRAWGESF 
LtARCH-1    29 ADVLLHAWGKDDEEAVAALLESLYALLTERNGIREVYSFEMEADGEHEHALLFNILQEALYNFQTEPYFVGRRVAVTKVEREA--GELRAIQVRAWGESF 
 
HsArchease 145 SLSKHPQGTEVKAITYSAMQVYNE-ENPEVFVIIDI 
CeARCH-1   120 DTSKHETEADIKSPTYSNMQINEKPERCDIYVIVDI 
PpARCH-1   201 EMGKHVQKNDVKAPTYSNMQIKREKDRVDLYVVVDV 
DmARCH-1   146 EFGKHMQKSDVKAPTYSNMQIKRELGRVEYFVVVDV 
LtARCH-1   127 ETGTHVQKSDVKAPTYSNMQVKRENGRVEIFVVVDV 
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