Additional file 3. Multiple sequence alignment of cotton aquaporins. Deduced amino acid sequences were aligned using
the CLUSTALW 2.01 program. NPA motifs, bold black (italic in NPA denotes for non-conserved residues); ar/R filers (H2, H5,
LE1, and LE2) are highlighted in yellow; Froger’s 5 positions (P1 — P5) are also marked bold above alignment. Gene names with
bold letters represent partial sequences.

PIP subfamily

PIP1 1 MEGKEEDVRLGANKFTERQPIGTAAQSQODDGKDYTEPPPAPFFEPGELTSWSEFYRAGIAE 60
PIP1 2 MEGKEEDVKLGANKFSERQPIGTSAQTD---KDYKEPPAAPFFEPGELKSWSFYRAGIAE 57
PIP1 3 MEGKEEDVKLGANKFSERQPIGTSAQTD---KDYKEPPPAPLFEPGELKSWSEFYRAGIAE 57
PIP1 4 MEGKEEDVKLGANKFSERQPIGTSAQTD---KDYKEPPPAPLFEPGELKSWSFYRAGIAE 57
PIP1 5 MEGKEEDVKLGANKFSERQPIGTSAQTD---KDYKEPPAAPFFEPGELKSWSEFYRAGIAE 57
PIP1 6 MEGQGEDVRLGANKYRERQPIGTAAQTQDT-KDYKEPPAAPLFEPAELSSWSFYRAGIAE 59
PIP1 7 MEGKEEDVRLGANKFSERQPIGTAAQSQODD-KDYTEPPPAPLFEPSELTSWSFYRAGIAE 59
PIP1 8 MEGREEDVRLGANRFSERQPIGTAAQSQDEGKDYTEPPPAPFFELRELCSWSFYRAGIAE 60
PIP1 9 MEDREEDVRLGANRFSERQPIGTAAQSQODEGKDYTEPPAAPFFEPGELSSWSEFYRAGIAE 60
PIP1 10  — oo oo~
PIP1 11 MEGKEEDVRLGANKFTERQPIGTAAQTQODDGKDYSEPPPAPFFEPGELTSWSEFYRAGIAE 60
PIP1:12 MEGKEEDVKLGANKFSERQPIGTSAQTD---KDYKEPPPAPLFEPGELKSWSFYRAGIAE 57
PIP1_13 MEGKEEDVKLGANKFSERQPIGTSAQTD---KDYKEPPPAPLFEPGELKSWSFYRAGIAE 57
PIP1 14 MEGKEEDVRLGANKFTERQPIGTAAQSQDDGKDYTEPPPAPFFEPGELTSWSFYRAGIAE 60
PIP1 15 MEGKEEDVKLGANKFSERQPIGTSAQTD---KDYKEPPPAPLFEPGELKSWSFYRAGIAE 57
PIP2 1 ---MAKDVEV-=-=====————— GGEFQA---KDYHDPPPAPLVDAQELTQWSFYRAIIAE 42
PIP2 2 -—-MAKDIEV-——=—==——————— GGEFQA---KDYHDPPPAPLVDAQELAKWSFYRAVIAE 42
PIP2 3 ---MAKDVEV-=-=====————— GGEFQA---KDYHDPPPAPLVDGEELTKWSFYRAVIAE 42
PIP2 4 -—-MSKEVSE-—-—-==———————— EGQGR---KDYVDPPPAPLIDMAELKSWSFYRA-—--— 37
PIP2 5 -—--MSKEVSE-------—-————- EGMSR---KDYVDPPPAPLIDVAEIKLWSFYRALIAE 41
PIP2 6 -—-MSKEVSE-—-—==—=—————— EGVSR---KDYVDPPPAPLIDVAEIKLWSEFYRALIAE 41
PIP2 7 -—-MSKEVSE-—-—==—=—————— EGMSR---KDYVDPPPAPLIDVAEIKLWSFYRALIAE 41
PIP2 8 -MENSRDGKV—-=-=====—————— QOQLHG---KDYVDPPPARLLDMEELKTWSEFYRALLAE 43
PIP2 9 -—-MSKEVSE-—-—-==———————— EGQGR---KDYVDPPPAPLIDMAELKSWSEFYRALIAE 41
PIP2 10 -—--MTKDIETTA--—-—-—--— EQGGGAEFSA---KDYQDPPPAPLIDLEELTKWSLYRAAIAE 48
PIP2 11 -—-MAKDIEV-——=————————— GGEFQA---KDYHDPPPAPLVDAQELAKWSFYRAVIAE 42
PIP2 12 -—--MSKEVSE-------—-————- EGQGR---KDYVDPPPAPLIDMAELKSWSFYRALIAE 41
PIP2 13 -——-MAKDVEV-——====—————— GGEFQA---KDYHDPPPAPLVDGEELTKWSFYRAVIAE 42
H2

PIP1 1 FVATFLFLYITILTVMGVVKEKT----—-——- KCPTVGIQGIAWAFGGMIFALVYCTAGIS 112
PIP1 2 FVATFLFLYITVLTVMGVSQSKT-——————— KCATVGIQGIAWAFGGMIFALVYCTAGIS 109
PIP1 3 FVATFLFLYITVLTVMGVSQSKT--=--—-——- KCTTVGIQGIAWAFGGMIFALVYCTAGIS 109
PIP1 4 FVATFLFLYITVLTVMGVSQSKT-——————— KCTTVGIQGIAWAFGGMIFALVYCTAGIS 109
PIP1 5 FVATFLFLYITVLTVMGVSQSKT----—-——- KCATVGIQGIAWAFGGMIFALVYCTAGIS 109
PIP1 6 FVATFLFLYITVLTVMGVAKSST-——————— KCSTVGIQGIAWAFGGMIFALVYCTAGIS 111
PIP1 7 FVATFLFLYISVLTVMGVLKDKT----—-—-- KCTTVGIQGIAWAFGGMIFALVYCTAGIS 111
PIP1 8 FMATFLFLYITILTVMGVVKENT-——————— KCRTVGIQGIAWAFGGMIFALVYCTAGIS 112
PIP1 9 FMATFLFLYITILTVMGVVKEKT----—-——- KCPTVGIQGIAWA[FGGMIFALVYCTAGIS 112
PIPl:lO ———————————————————————————————————————————— H--MIFILVYCTAGIS 13
PIP1 11 FVATFLFLYITILTVMGVVKEKT----—-——- KCPTVGIQGIAWA[FGGMIFALVYCTAGIS 112
PIP1:12 FVATFLFLYITVLTVMGVSQSKT-——————— KCTTVGIQGIAWAFGGMIFALVYCTAGIS 109
PIP1_13 FVATFLFLYITVLTVMGVSQSKT--=--———- KCTTVGIQGIAWAFGGMIFALVYCTAGIS 109
PIP1 14 FVATFLFLYITILTVMGVVKEKT——=————— KCPTVGIQGIAWAFGGMIFALVYCTAGIS 112
PIP1 15 FVATFLFLYITVLTVMGVSQSKT----———- KCTTVGIQGIAWAFGGMIFALVYCTAGIS 109
PIPZ:l FIAALLFLYITVLTVIGYKSQVDPDKG--GODCDGVGILGIAWAFGGMIFILVYCTAGIS 100
PIP2 2 FIATLLFLYITVLTVIGYKTQTDPAKG--GEDCGGVGILGIAWAGGMIFILVYCTAGIS 100
PIP2 3 FIATLLFLYITVLTVIGYKSQVDPDKG--SDECGGVGILGIAWAFGGMIFILVYCTAGIS 100
PIP2 4 —-——-LLFLYVTVATVIGHKKQQD-—-==-———-— ACDGVGLLGIAWAFGGMIFILVYCTAGIS 85
PIP2 5 FIATLLFLYVTIATVIGHKKQHD----—-——- ACDGVGLLGIAWAEFGGMIFILVYCTAGIS 93
PIP2 6 FIATLLFLYVTIATVIGHKKQHD-—-=————- ACDGVGLLGIAWAFGGMIFILVYCTAGIS 93
PIP2 7 FIATLLFLYVTIATVIGHKKQHD----—-—-- ACDGVGLLGIAWAEFGGMIFILVYCTAGIS 93
PIP2 8 FVATLLFLYILVATVIGHKKQTG-—=————-— LCDGVGPLGIAWAMGGMIFVLVYCTAGIS 95
PIP2 9 FIATLLFLYVTVATVIGHKKQQD--=--—-——- ACDGVGLLGIAWAEFGGMIFILVYCTAGIS 93
PIP2 10 FIATLLFLYVTVLTVIGYKVQTDPVKNTVDPDCGGVGILGIAWAFGGMIFILVYCTAGIS 108
PIPZ 11 FIATLLFLYITVLTVIGYKTQTDLAKG--GEDCGGVGILGIAWAFGGMIFILVYCTAGIS 100
PIP2 12 FIATLLFLYVTVATVIGHKKQQD-—-=————-— ACDGVGLLGIAWAFGGMIFILVYCTAGIS 93
PIP2 13 FIATLLFLYITVLTVIGYKSQVDPDKG--SDECGGVGILGIAWAFGGMIFILVYCTAGIS 100




PIP1 1
PIP1 2
PIP1 3
PIP1 4
PIP1 5
PIP1l 6
PIP1 7
PIP1 8
PIP1 9
PIP1_10
PIP1 11
PIP1 12
PIP1 13
PIP1 14
PIP1 15
PIP2 1
PIP2 2
PIP2 3
PIP2 4
PIP2 5
PIP2 6
PIP2 7
PIP2 8
PIP2 9
PIP2 10
PIP2 11
PIP2 12
PIP2 13

PIP1 1
PIP1 2
PIP1_3
PIP1 4
PIP1_5
PIP1 6
PIP1 7
PIP1 8
PIP1_9
PIP1_10
PIP1 11
PIP1_12
PIP1 13
PIP1 14
PIP1_15
PIP2 1
PIP2_2
PIP2 3
PIP2 4
PIP2_5
PIP2 6
PIP2_7
PIP2 8
PIP2 9
PIP2 10
PIP2 11
PIP2 12
PIP2_13

GGHINPAVTFGLFLARKLSLTRAIFYMVMQCLGAICGAGVVKG
GGHINPAVTFGLFLARKLSLTRALFYMIMQCLGAICGAGVVKG
GGHINPAVTFGLLLARKLSLTRAVEYMIMQCLGAICGAGVVKG
GGHINPAVTFGLLLARKLSLTRAVEFYMIMQCLGAICGAGVVKG
GGHINPAVTFGLFLARKLSLTRALFYMIMQCLGAICGAGVVKG
GGHINPAVTFGLFLARKLSLIRAVFYMIMQCLGAICGAAVVKS
GGHINPAVTFGLFLGRKLSLTRAIFYMVMQCLGAICGAGVVKG
GGHINPAVTFGLFLARKLSFARAVFYMAMQCLGAICGAGVVKG
GGHINPAVTFGLFLARKLSLTRAVEYMVMQCLGAICGAGVVKG
GGHINPAVTFGLFLGRKLSLTRAIYYMVMQCLGAICGAGVVKG
GGHINPAVTFGLFLARKLSLTRAIFYMVMQCLGAICGAGVVKG
GGHINPAVTFGLLLARKLSLTRAVEYMIMQCLGAICGAGVVKG
GGHINPAVTFGLLLARKLSLTRAVEFYMIMQCLGAICGAGVVKG
GGHINPAVTFGLFLARKLSLTRAIFYMVMQCLGAICGAGVVKG
GGHINPAVTFGLLLARKLSLTRAVEFYMIMQCLGAICGAGVVKG
GGHINPAVTFGLFLARKVSLVRAILYMAAQCLGAICGCGLVKA
GGHINPAVTFGLFLARKVSLVRAIFYMGAQCLGAICGCGLVKA
GGHINPAVTFGLFLARKVSLVRAIFYMAAQCLGAICGCGLVKA
GGHINPAVTFGLFLARKVSFIRAVAYMVSQCLGAICGVGLVKA
GGHINPAVTFGLFLARKVSLIRAVAYMVAQCLGAICGVGLVKA
GGHINPAVTFGLFLARKVSLIRAVAYMVAQCLGAICGVGLVKA
GGHINPAVTFGLFLARKVSLIRAVAYMVAQCLGAICGVGLVKA
GGHINPAVTLGLFLARKVSLFRAVAYMVAQCLGAICGAGLAKS
GGHINPAVTFGLFLARKVSLIRAVAYMVSQCLGAICGVGLVKA
GGHINPAVTFGLEFVGRKVSLIRALLYMVAQCLGAICGCGLVKA
GGHINPAVTFGLFLARKVSLVRAIFYMGAQCLGAICGCGLVKA
GGHINPAVTFGLFLARKVSLIRAVAYMVSQCLGAICGVGLVKA
GGHINPAVTFGLFLARKVSLVRAIFYMTAQCLGAICGCGLVKA
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GKTQYGMLGGGANSV
GDNRYEMLGGGANVV
GDSRYEMLGGGANVV
GDSRYEMLGGGANVV
GDNRYEMLGGGANVV
—KTQYERLGGGANTV
GKTRYGALGGGANSV
GKTRYGLLGGGANAV
GKTRYGLLGGGANAV
GKTRYGALGGGANSV
GKTQYGMLGGGANSV
GDSRYEMLGGGANVV
GDSRYEMLGGGANVV
GKTQYGMLGGGANSV
GDSRYEMLGGGANVV
-KSYYNKYGGGANSL
-NSYYNQYGGGANSL
-KSYYNKYGGGANSL
—KHPYNSLGGGANTV
-KSEYNSLGGGANTV
—KSEYNSLGGGVNTV
-KSEYNSLGGGANTV
—KHPYNRLGGGTNLV
—-KHPYNSLGGGANTV
—KTYYNSYGGGANEL
-NSYYNQYGGGANSL
—KHPYNSLGGGANTV
-KSYYNKYGGGANSL

H5

AHGYTKGDGLGAEIVGTFVLVYTVESATDAKRSARDSHVP-ILAPLPIGEFAVELV
NHGYTKGDGLGAEIIGTFVLVYTVESATDAKRNARDSHVP-ILAPLPIGFAVFELY
NHGYTKGDGLGAEIIGTEFVLVYTVESATDAKRNARDSHVP-ILAPLPIGFAVELY|
NHGYTKGDGLGAEIVGTFILVYTVESATDAKRNARDSHVP-ILAPLPIGFAVFEEV
NHGYTKGDGLGAEIIGTEFVLVYTVESATDAKRNARDSHVP-ILAPLPIGFAVELY|
SSGYSKSSGLGAEIVGTFVLVYTVESATDAKRNARDSHVP-ILAPLPIGFAVELY
NHGYTKGDGLGAEIVGTEFVLVYTVESATDAKRSARDSHVP-ILAPLPIGFAVELY|
NPGYTKGAGLGAEIVGTFVLVYTVFSATDAKRSARDSHVP-ILAPLPIGFAVFELVY
NPDYTNGAALGAEIVGTEFVLGYTVESATDAKRSARDSHVP-ILAPLPIGFAVVLY|
NHGYTKGDGLGAEIVGTFVLVYTVEFSATDAKRSARDSHVP-ILAPLPIGFAVFELVY
AHGYTKGDGLGAEIVGTFVLVYTVESATDAKRSARDSHVP-ILAPLPIGEFAVELV
NHGYTKGDGLGAEIVGTFILVYTVEFSATDAKRNARDSHVP-ILAPLPIGFAVFELY
NHGYTKGDGLGAEIIGTEFVLVYTVESATDAKRNARDSHVP-ILAPLPIGFAVELY|
AHGYTKGDGLGAEIVGTFVLVYTVEFSATDAKRSARDSHVP-ILAPLPIGFAVFELY
NHGYTKGDGLGAEIVGTFILVYTVESATDAKRNARDSHVP-ILAPLPIGFAVELY|
ADGYSTGTGLAAEIIGTFVLVYTVEFSATDPKRNARDSHVP-VLAPLPIGEFAVEFMVY
AEGYSTGTGLAAEIIGTFVLVYTVESATDPKRNARDSHIPVVLAPLPIGEFAVEMY
ADGYSTGTGFAAEIIGTFVLVYTVESATDPKRNARDSHIP-VLAPLPIGEFAVEMVY
ASGYNKGTALGAEIIGTFVLVYTVEFSATDPKRSARDSHVP-VLAPLPIGFAVEFMVY]
ATGYNKGTALGAEIIGTFVLVYTVESATDPKRSARDSHVP-VLAPLPIGEFAVEMVY
ATGYNKGTALGAEIIGTFVLVYTVFSATDPKRSARDSHVP-VLAPLPIGFAVEFMVY]
ATGYNKGTALGAEIIGTFVLVYTVESATDPKRSARDSHVP-VLAPLPIGEFAVEMVY
DSGYSKGTALGAEIIGTEVLVYTVEFSATDPKRSARDSHVP-VLAPLPIGFAVEVVY
ASGYNNGTALGAEIIGTFVLVYTVESATDPKRSARDSHVP-VLAPLPIGEFAVEMVY
ODGEFNKGTGLGAEIIGTFVLVYTVESATDPKRSARDSHVP-VLAPLPIGFAVEMY|
AEGYSTGTGLAAEIIGTFVLVYTVESATDPKRNARDSHIPVVLAPLPIGEFAVEMY
ASGYNNGTALGAEIIGTFVLVYTVEFSATDPKRSARDSHVP-VLAPLPIGFAVEFMVY]

ADGYSTGTGLAAEIIGTFVLVYTVESATDPKRNARDSHIP-VLAPLPIGEFAVEMV

LATI
LATI
LATI
LATI
LATI
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172
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172
172
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169
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159
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159
144
152
152
152
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152
167
159
152
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231
228
228
228
228
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230
231
231
132
231
228
228
231
228
218
219
218
203
211
211
211
213
211
226
219
211
218



PIP1 1
PIP1 2
PIP1 3
PIP1 4
PIP1 5
PIP1 6
PIP1 7
PIP1 8
PIP1 9
PIP1_10
PIP1 11
PIP1 12
PIP1 13
PIP1 14
PIP1 15
PIP2 1
PIP2 2
PIP2 3
PIP2 4
PIP2 5
PIP2 6
PIP2_ 7
PIP2 8
PIP2 9
PIP2 10
PIP2 11
PIP2 12
PIP2 13

PIP2 1
PIP2 2
PIP2 3
PIP2 4
PIP2 5
PIP2 6
PIP2 8

PIP2 9

PIP2 10
PIP2 11
PIP2 12
PIP2 13

LE1 LE2P2 P3

FRSSSAM
FRSSFAM
FRSSSAM
FRSNPTN
FRSNPSN
FRSNPSN
FRSSPTN

FRSNPTN

FVAAF--
FRSSFAM
FRSNPHN
FRSSSAM

285
286
285
270
278
278
280

278

271
286
278
285

ITIFNKDKGWDDHWI
IIYNKDHAWDDHWVY|
IIYNKDHAWDDHWI
IIYNKDHAWDDHWI
IIYNKDHAWDDHWVY|
LIYNKDQAWDDHWI
IIFNKDKGWGGHWI
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[VGPFIGAALAALYHVVVIRAIPFKSK--
VGPFIGAALAAVYHQIIIRAIPFKTRD-
VGPFIGAALAAIYHQIIIRAIPFKTRA-
VGPFIGAALAAIYHQIIIRGIPFKTRA-
GWTLHWTCTCCS—-—=-————-— LPPDNP--
VGPFIGAALAALYHQIVIRAIPFKSK--
VGPFIGAALAALYHVVVIRAIPFKSK--

IIFNKDKGWDDH-
IIFHKGQGLG—---

IIFNKDKGWDDHWI
IIFNKDKGWDDHWI
IIYNKDHAWDDHWI
ITYNKDHAWDDHWI]
IIFNKDKGWDDHWI
ITYNKDHAWDDHWI]
[VMENQDKPWDDHWI
VIEFNQDKIWDDHWI
VIYNQDKPWDDHWM
[VIYNNDKAWDEHWI
VI YNNDKAWDDOQWI
[VIYNNDKAWDDQWI]
VI YNNDKAWDDOQWI
[VIYNNEKAWDDQWI
VI YNNDKAWDDHWI

5 s e M M s Ml M M M s e A M s

LGPFIG-——————-———————————————
VGPFIGAALAALYHVVVIRAIPFKSK--
VGPLHWT---—--————————————————
LGPFIG-—————————————————————
VGPFIGAALAALYHVVVIRAIPFKSK--
VGPFIGAALAAIYHQIIIRAIPFKTRA-
VGPFIGAATAAIYHQYILRAGAAKALGS
VGPFIGAAIAATIYHQFILRASGAKALGS
VGPFIGAATAAIYHQFILRAAAVKALGS
VGPEVGALAAAIYHQYILRATAIKALGS
VGPMVGALAAAAYHQYILKAAAIKALGS
VGPMVGALAAAAYHQYILRAAATIKALGS
VGPMVGALAAAAYHQYIP-—-————-—-—-—-—
VGPEFIGATAAAAYHQYILRATAIKALKS
VGPEFVGALAAATIYHQYILRAAATIKALGS

VIENQDKIWDDHWI
[VIYNNDKAWDDHWI

VIYNQDKPWDDHWI

—————— SLAMING----YSGLDPSLGA
VGPFIGAATIAAIYHQFILRASGAKALGS
VGPEVGALAAAIYHQYILRAAATIKALGS

| IS s

VGPFIGAATIAAIYHQFILRAAAVKALGS

289
287
287
287
278
287
288
259
257
177
289
267
266
289
287
278
279
278
263
271
271
261
273
271
266
279
271
278



TIP subfamily

TIP1 1
TIP1 10
TIP1 11
TIP1 12
TIP1 13
TIP1 14
TIP1 2
TIP1 3
TIP1 4
TIP1 5
TIP1 6
TIP1 7
TIP1 8
TIP1_9
TIP2 1
TIP2 2
TIP2 3
TIP2_ 4
TIP2 5
TIP2 6
TIP2 7
TIP4 1
TIP4 2

TIP1 1
TIP1_10
TIP1 11
TIP1 12
TIP1 13
TIP1 14
TIP1 2
TIP1 3
TIP1 4
TIP1 5
TIP1 6
TIP1 7
TIP1 8
TIP1_9
TIP2 1
TIP2 2
TIP2 3
TIP2 4
TIP2 5
TIP2 6
TIP2 7
TIP4 1
TIP4 2

—-——-MPIRNIAVGRPEEATHPDALKAALAEFISTLIFVFAGSGSGMAFNKLTDNGATTPAG

—————————————————————————————————— GSGMAFNKLTDDGSSTPAG
__________________________________ GSGMAFNKLTDNGSSTPAG
—————————————————————————————————— GSGMAFNKLTDDDSSTPAG
__________________________________ GSGMAFNKLTDNGSSTPAG

—-——-MPIRNIAVGRPEEATHPDALKAALAEFISTLIFVFAGSGSGMAFNKLTDGGATTPAG

---MPIS

RIAVGSPAEAGQADALKAALAEFISVLIFVFAGEGSGMAFNKLTDDGSSTPAG

—-——-MPIRNIAVGRPEEATHPDALKAALAEFISTLIFVFAGSGSGMAFNKLTDNGATTPAG
—-—-MPIRNIAVGRPEEATQPDALKAALAEFISTLIFVFAGSGSGMAFNKLTDNGATTPAG
—-——-MPIRNIAVGRPEEATHPDALKAALAEFISTLIFVFAGSGSGMAEFNKLTDGGATTPAG
———-GTSRNIAVGRPEEATQPDALKAALAEFISTLIFVFAGSGSGMAFNKLTDNGATTPAG

---MPIS

RIAVGSPAEAGQADALKAALAEFISVLIFVFAGEGSGMAFNKLTDDDSSTPAG

—-—-MPIRNIPVGRPEEATHPDALKAALAEFISTLIFVFAGSGSGMAFNKLTDNGATTPAG

—————————————————————————————————— GSGMAFNKLTDDGSSTPAG

————— MAGIAFGRFDDSEFSLGTVKAYLAEFISTLVEVFAGVGSAIAYNKLTTDAALDPDG

—SARGRFDDSFSLGTVKAYLAEFISTLVEVFAGVGSAIAYNKLTTDAALDPDG

————— MAGIAFGRFDDSFSLGSVKAYLAEFISTLVEVFAGVGSAIAYNKLTTDAALDPDG

————— MVKIAFGSIGDSESVGSLKAYLAEFIATLLEVFAGVGSAIAYGKLTSDAALDPPG
————— MVKIAFGSIGDSEFSVGSLKAYLAEFIATLLEVFAGVGSAIAYGKLTSDAALDPPG
————— MPKIALGTSQEAAQPDCIKALVVEFITTFLEVEVGVGAAMAAD---ESGANALVG
————— MPKIALGTSQEAAQPDCIKALVVEFITTFLEVEVGVGAAMAAD---ESGANALVG

LVAAALA
LVAAALA
LVAASVA
LVAAALA
LVAAALA
LVAASLA
LVAAALA
LVAAALA
LVAASTIA
LVAASLA
LVAASTIA
LVAAALA
LVAAALA
LVAAALA
LVAIAV(
LVAIAV({
LVAIAV({

LVAIAVA
LVAIAVA
LEAVAVA
LEFAVAVA

[

2
GEGLEFVAVSVGANISGGHVNPAVTFGAFVGGNITLLRGILYWIAQLLGSTVA
ALALFVAVSIGANISGGHVNPAVTFGAFVGGHITLVRSILYWIAQLLGSVVA
AFALFVAVSVGANISGGHVNPAVTFGAFVGGHITLFRSILYWIAQLLGSVVA
ALALFVAVSVGANISGGHVNPAVTFGAFVGGHITLVRSILYWIAQLLGSVVA
ALALFVAVSIGANISGGHVNPAVTFGAFVGGHITLVRSILYWIAQLLGSVVA
FFALFVAVSVGANISGGHVNPAVTEFGAFVGGNITLLRGILYWIAQLLGSTVA
ALALFVAVSIGANISGGHVNPAVTFGAFVGGHITLVRSILYWIAQLLGSVVA
FEGLFVAVSVGANISGGHVNPAVTEFGAFVGGNITLLRGILYWIAQLLGSTVA
GLGLEVAVSVGANISGGHVNPAVTFGAFVGGNISLLRGILYWIAQLLGSTVA
FFALFVAVSVGANISGGHVNPAVTEFGAFVGGNITLLRGILYWIAQLLGSTVA
GLGLEFVAVSVGANISGGHVNPAVTFGAFVGGNISLLRGILYWIAQLLGSTVA
ALALFVAVSVGANISGGHVNPAVTFGAFVGGHITLVRSILYWIAQLLGSVVA
GEGLEFVAVSVGANISGGHVNPAVTFGAFVGGNITLLRGILYWIAQLLGSTVA
ALALFVAVSIGANISGGHVNPAVTFGAFVGGHITLVRSILYWIAQLLGSVVA
CEALFVAVAIGANISGGHVNPAVTFGLALGGQITILTGIFYWIAQLLGSIVA
GEALFVAVAIGANISGGHVNPAVTFGLALGGQITILTGIFYWIAQLLGSIVA
GFALFVAVAIGANISGGHVNPAVTEFGLALGGQITILTGIFYWIAQLLGSIVA
———————————— NISGGHVNPAVTFGLALGGQITILTGIFYWIAQLLGSIVA
———————————— NISGGHVNPAVTFGLALGGQITILTGIFYWIAQLLGSIVA
ARFALFVGVAIAANISGGHLNPAVTEFGLAIGGNITILTGLEYWVAQCLGSIVA
RFALFVGVAIAANISGGHLNPAVTFGLAIGGNITILTGLEYWVAQCLGSIVA
ALVVGVMISAG-HISGGHLNPAVTLGLLFGGHITVVRAILYWIDQLLASSAA
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[ oo

ALVVGVMISAG-HISGGHLNPAVTLGLLEFGGHITVVRAILYWIDQLLASSAA

57
19
19
19
19
57
57
57
60
57
57
57
57
19
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52
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117
79
79
79
79
117
117
117
120
117
117
117
117
79
115
112
115
40
40
115
115
111
111



TIP1 1
TIP1_10
TIP1 11
TIP1_12
TIP1_13
TIP1 14
TIPLl 2
TIP1 3
TIP1 4
TIP1 5
TIP1_6
TIPLl 7
TIP1 8
TIP1_9
TIP2 1
TIP2 2
TIP2 3
TIP2_ 4
TIP2_5
TIP2 6
TIP2 7
TIP4 1
TIP4 2

TIP1 1
TIP1_10
TIP1 11
TIP1 12
TIP1 13
TIP1 14
TIP1 2
TIP1 3
TIP1 4
TIP1 5
TIP1 6
TIP1 7
TIP1 8
TIP1 9
TIP2 1
TIP2 2
TIP2 3
TIP2 4
TIP2 5
TIP2 6
TIP2 7
TIP4 1
TIP4 2
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CILLKYT

GLNTPVHTLASGMGFLOGVIWEIILTFALLFTVYATIVDPKKGSIDGLGPM
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