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Fig. S3. Hydrophobicity plots of the transit peptide of DXR
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Fig. S4. Hydrophobicity plots of the functional domain of DXR
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Table S1. DXR protein sequences used in analysis

Organism Common Name Order taxonol?lf;1 litrll(;:)llz‘lrlnation a(c;ce(:lsl:iz(‘)rlllk#
Dicots
Catharanthus roseus I\;Isrc:s\(;;i?]skclaer Gentianales Euasterid | Asterids AAF65154
Rauvolfia verticillata Gentianales Euasterid | Asterids AAYS8715
Lycopersicon esculentum Tomato Solanales Euasterid | Asterids AAK96063
Nicotiana tabacum Tobacco Solanales Euasterid | Asterids ABH08964
Antirrhinum majus Snapdragon Lamiales Euasterid | Asterids AAW28998
Salvia miltiorrhiza Salvia Lamiales Euasterid | Asterids ABJ80680
Picrorhiza kurrooa Many Lamiales Euasterid | Asterids ABC74566
Mentha x piperita Peppermint Lamiales Euasterid | Asterids AAD24768
Artemisia annua Sweet wormwood Asterales Euasterid 11 Asterids AAD56391
Stevia rebaudiana Stevia Asterales Euasterid 11 Asterids CAD22156
Chrysanthemum x morifolium Chrysanthemum Asterales Euasterid 11 Asterids AET79548
Camptotheca acuminata _Tree of life, Cornales Asterids ABC86579
Chinese happy tree
Populus alba x Populus tremula Gray popular Malphigiales Eurosid | Rosids CAE00491
Linum usitatissimum Flax Malphigiales Eurosid | Rosids CAF22092
Croton stellatopilosus None Malphigiales Eurosid | Rosids ABO38177
Hevea brasiliensis Rubber tree Malphigiales Eurosid | Rosids ABD92702
Pueraria montana var. lobata Kudzu Fabales Eurosid | Rosids AAQ84168
Cistus creticus Pink rock rose Malvales Eurosid Il Rosids AAP56260
Arabidopsis thaliana Thale cress Brassicales Eurosid Il Rosids NP_201085
Monocots
Oryza sativa Japanese rice Poales Lilliopsida AAL37560
Zea mays Maize, Corn Poales Lilliopsida CAC03581
Hordeum vulgare Barley Poales Lilliopsida CAEA47438
Gymnosperms

Ginkgo biloba Maidenhair tree Ginkgoales AAR95700
Taxus cuspidata Japanese yew Coniferales AATA47184
Taxus media Yew tree Coniferales AAUS7836

Algae - Prasinophyceae

Ostreococcus lucimarinus None Mamiellales XP_001417285
Bacteria
Escherichia coli E. coli Enterobacteriales NP_414715

y-Proteobacteria




Table S2. Prediction of chloroplast transit peptide (¢TP) in DXR proteins

ChloroP TargetP
Predotar® Prediction” Length® Prediction” Length®

A. annua none C 46 Cc 46
S. rebaudiana plastid - 2 o] -
C. roseus possibly plastid C 83 o] -
L. esculentum Plastid C 67 C 67
A. majus plastid C 42 C 42
S. miltiorrhiza plastid C 51 @) -
N. tabacum plastid - 66 o] -
Chrysanthemum x

morifolium none C 46 O -
P. kurrooa plastid C 51 C 51
R. verticillata plastid - 64 @) -
Menta x piperita possibly plastid Cc 51 o] -
A. thaliana plastid C 86 C 86
P. tremula x P. alba  possibly plastid - 45 C 45
L. usitatissimum plastid C 50 C 50
P. montana plastid C 44 C 44
C. stellatopilosus plastid C 44 C 44
C. creticus plastid - 50 C 50
H. brasiliensis plastid - 80 C 80
C. acuminata possibly plastid - 65 0 -
O. sativa possible plastid C 49 C 49
Z. mays none C 48 C 48
H. vulgare possibly plastid C 59 C 59
G. biloba possibly plastid C 55 C 55
T. cuspidata plastid C 55 C 55
T. media plastid C 55 C 55
O. lucimarinus none - 29 C 29
Tic40 of P.sativum  plastid C 75 C 75

# None indicates no targeted sequence is present.
bC, chloroplast localization; O, other localization besides chloroplast, mitochondria and
secretory pathway; - indicates no prediction of a cTP.

¢ Predicted length of the transit peptide; - indicates no length predicted.



Table S3. Prediction of lumen transit peptide (ITP) in DXR proteins

LumenP
Score CS score
(cutoff: >=0.47) (cutoff: >=6.8) ITP length Prediction
A. annua 0.626 7.562 5 Y
S. rebaudiana 0.682 8.267 108 Y
C. roseus 0.575 9.469 67 Y
L. esculentum 0.649 9.469 68 Y
A. majus 0.699 12.129 59 Y
S. miltiorrhiza 0.516 9.469 68 Y
N. tabacum 0.499 8.267 109 Y
Chrysanthemum x morifolium 0.668 7.562 59 Y
P. kurrooa 0.354 8.267 111 N
R. verticillata 0.364 9.469 67 N
Menta x piperita 0.451 8.203 107 N
A. thaliana 0.234 8.267 113 N
P. tremula x alba 0.318 7.512 108 N
L. usitatissimum 0.197 7.512 112 N
P. Montana 0.286 7.138 57 N
C. stellatopilosus 0.431 7.562 56 N
C. creticus 0.183 10.368 55 N
H. brasiliensis 0.23 8.267 107 N
C. acuminata 0.238 9.469 66 N
O. sativa 0.333 8.267 109 N
Z. mays 0.544 9.469 65 Y
H. vulgare 0.321 8.267 119 N
G. biloba 0.476 8.267 114 Y
T. cuspidata 0.73 7.562 66 Y
T. media 0.887 7.562 66 Y
O. lucimarinus 0.323 4.073 52 N
Tic40 of P. sativum 0.857 4.757 72 N




Table S4. Pairwise amino acid distances computed for DXR functional region

Aa Cm Sr Lu T¢c Tm Gb Ca Cr Rv Am Pk Sm Mp Le. Nt Os Zm. Hv At Ca Hb PaPt Pm Cc Ol
Cm 0.016
Sr 0.073 0.078
Lu 0.128 0.130 0.135
Tc 0.154 0.166 0.165 0.147
Tm 0.175 0.187 0.185 0.166 0.027
Gb 0.201 0.204 0.191 0.174 0.102 0.093
Ca 0.208 0.214 0.202 0.181 0.096 0.086 0.056
Cr 0.124 0.132 0.114 0.119 0.143 0.160 0.162 0.168
Rv 0.121 0.129 0.127 0.127 0.149 0.167 0.160 0.168 0.054
Am 0.135 0.145 0.119 0.125 0.150 0.168 0.164 0.169 0.083 0.082
Pk 0.145 0.156 0.118 0.133 0.177 0.196 0.191 0.200 0.104 0.097 0.065
Sm 0.154 0.169 0.146 0.172 0.161 0.176 0.182 0.183 0.116 0.113 0.095 0.111
Mp 0.147 0.159 0.131 0.164 0.172 0.190 0.187 0.190 0.126 0.127 0.105 0.105 0.041
Le 0.140 0.142 0.123 0.118 0.125 0.143 0.145 0.146 0.073 0.069 0.097 0.104 0.115 0.121
Nt 0.150 0.152 0.113 0.109 0.136 0.147 0.146 0.147 0.076 0.072 0.088 0.089 0.106 0.110 0.024
Os 0.144 0.147 0.123 0.134 0.138 0.147 0.144 0.150 0.089 0.086 0.095 0.105 0.113 0.125 0.080 0.072
Zm 0.146 0.150 0.122 0.132 0.148 0.156 0.150 0.159 0.088 0.083 0.097 0.108 0.122 0.125 0.074 0.066 0.047
Hv 0.149 0.152 0.145 0.135 0.169 0.181 0.161 0.180 0.117 0.108 0.101 0.117 0.134 0.127 0.106 0.103 0.082 0.069
At 0.143 0.146 0.127 0.136 0.140 0.152 0.142 0.151 0.100 0.104 0.074 0.104 0.108 0.113 0.103 0.100 0.072 0.088 0.098
Cs 0.128 0.134 0.124 0.116 0.135 0.149 0.150 0.161 0.098 0.090 0.115 0.116 0.122 0.140 0.090 0.096 0.089 0.085 0.122 0.101
Hb 0.140 0.144 0.119 0.131 0.140 0.155 0.148 0.155 0.083 0.072 0.106 0.109 0.107 0.113 0.073 0.079 0.072 0.078 0.112 0.097 0.057
PaPt 0.213 0.221 0217 0.183 0.219 0.229 0.222 0.231 0.166 0.155 0.167 0.185 0.193 0.209 0.171 0.178 0.160 0.158 0.174 0.154 0.134 0.135
Pm 0.262 0.269 0.262 0.279 0.307 0.319 0.300 0.334 0.264 0.252 0.255 0.246 0.274 0.276 0.251 0.244 0.238 0.216 0.235 0.252 0.225 0.246 0.286
Cc 0.151 0.154 0.150 0.168 0.184 0.204 0.200 0.215 0.145 0.131 0.143 0.152 0.189 0.189 0.127 0.143 0.148 0.154 0.175 0.131 0.133 0.127 0.207 0.299
Ol 0.446 0.451 0.485 0.503 0.484 0.476 0.499 0.515 0.515 0.515 0.528 0.539 0.537 0.511 0.517 0.521 0.516 0.514 0.551 0.520 0.508 0.504 0.577 0.683 0.518
Ec 1460 1.489 1.508 1.482 1.516 1546 1.473 1516 1.482 1.480 1.481 1526 1.496 1.494 1.440 1.440 1.465 1.505 1.511 1.483 1.480 1.494 1.687 1.670 1.455 1.494

(Aa, Artemisia annua; Cm, Chrysanthemum x morifolium; Sr, Stevia rebaudiana; Lu, Linum usitatissimum; Tm, Taxus media; Gb, Ginkgo biloba; Ca,
Camptotheca acuminata; Cr, Catharanthus roseus; Rv, Rauvolfia verticillata; Am, Anthirrhinum majus; Pk, Picrorhiza kurrooa; Sm, Salvia miltiorrhiza; Mp,
Mentha x piperita; Le, Lycopersicon esculentum; Nt, Nicotiana tabacum; Os, Oryza sativa; Zm, Zea mays; Hv, Hordeum vulgare; At, Arabidopsis thaliana; Cs,
Croton stellatopilosus; Hb, Hevea brasiliensis; PaPt, Populus alba x Populus tremula; Pm, Pueraria montana; Cc, Cistus creticus; Ol, Ostreococcus lucimarinus,
Ec, Escherichia coli).

Numbers in the lower left corner represent pairwise distances values. Numbers in the upper right corner represent standard errors. Distances were computed using
Jones-Taylor-Thornton (JTT) matrix of amino acid substitution, with correction for gamma distribution of substitution rates among sites, with the shape parameter o, =
1. Sites containing indels were excluded from analyses (complete deletion option).



Table S5. Summary of secondary structure prediction in regions of hydrophobic or hydrophilic peaks

Region Position Extended strand Hydrophobic/ hydrophilic peaks
e, )

I 123 -171 A region of alpha helixes hydrophobic peak A

I 181 —-236 A region of random coils hydrophobic peak B and C
and extended strands
followed by a chain of alpha
helixes

Il 312-325 A region of random coils hydrophilic peak D
and extended strands,
surrounded by alpha helixes

v 421-480 A region of alpha helixes hydrophilic peak E in Cat., Sal.,
surrounded by random coils Pic., Men., Ara. and Pop.

at front and end.
hydrophilic peak F in Chr., Ara.,
Pue., Cam., Gin., Tax. c and Tax. m

Refer to Appendix in online supplementary material for amino acid position number correlation.



Table S6. Shared hydrophilic and hydrophobic peaks in the functional domain of DXR

Hydrophobic Peaks:
Peak Position*  Art. Ste. Cat. Lyc. Ant. Sal. Nic. Chr. Pic. Rau. Men. Ara. Pop.
A 31 1.789 1.722 1.722 1722  1.722 1.756 1.722 1.789 1.722 1722 1756 1.722 1.789
Lin. Pue. Cro. Cis. Hev. Cam. Ory. Zea Hor. Gin. Tax.c Tax.m

1.789 15 1.789 1.789 1.722 1.722 1.722  1.722 1.722 1.722  1.789 1.789

Peak Position*  Art. Ste. Cat. Lyc. Ant. Sal. Nic. Chr. Pic. Rau. Men. Ara. Pop.
B 97 2.444  2.444 2.367 2.367  2.367 2.367 2.367 2444 2.367 2.367 2367 2.367 2.356
Lin. Pue. Cro. Cis. Hev. Cam. Ory. Zea Hor. Gin. Tax.c Tax.m
2.1 1.533 2.089 2.1 2.356 2.1 2.367 2.367 2.367 2356 2356 2.356
Peak Position*  Art. Ste. Cat. Lyc. Ant. Sal. Nic. Chr. Pic. Rau. Men. Ara. Pop.
c 131 2.056  2.056 2.046 2.056  2.056 2.056 2.056  2.056 2.056 2.056 2.056 2.056 2.056
Lin. Pue. Cro. Cis. Hev. Cam. Ory. Zea Hor. Gin. Tax.c Tax.m

2.056  2.089 2.056 2.056  2.056 2.056 2.056  2.056 2.056 2.056 2.056  2.056

Hydrophilic Peaks:
Peak Position* Art. Ste. Cat. Lyc. Ant. Sal. Nic. Chr. Pic. Rau. Men. Ara. Pop.
D 201 -1.878 -1.811 -2.111 -2.111 -2.111 -2.211 -2.111  -1.878 -2.111 -2.111  -2.211  -2.111 -1.811

Lin. Pue. Cro. Cis. Hev. Cam. Ory. Zea Hor. Gin. Tax.c Tax.m
-1.811  -0.778 -2.111  -1.811 -2.111 -2.111 -2.111  -2.178  -1.811 -2.111 -2.111  -2.111

* Position in the functional domain.

(Art = Artemisia; Ste =Stevia; Cat =Catharanthus; Lyc = Lycopersicon; Ant = Anthirrhinum; Arb = Arabidiposis; Pop = Populus; Lin = Linum;
Pue = Pueraria; Mne = Mentha; Ory = Oryza; Zea = Zea; Hor = Hordeum; Gin = Ginkgo ; Tax. ¢ = Taxus cuspidata; Tax. m = Taxus media)



Table S7. Unique peaks in the functional domain of DXR

Peak Position* Art. Ste. Cat. Lyc. Ant. Sal. Nic. Chr. Pic. Rau. Men. Ara. Pop.
E 304 -1.478  -1.478  -1.756  -1.478 -1.211 -1.767  -1.478 -1.478 -1.767 -1.444 -1.767 -2.111 -0.289
Lin. Pue. Cro. Cis. Hev. Cam. Ory. Zea Hor. Gin. Tax.c Tax.m

-1.544 -1.178 -1.478 -1.133 -1.478 -0.811  -1.478 -1.544 -1478 -0.811 -0.811 -0.811

Peak Position* Art. Ste. Cat. Lyc. Ant. Sal. Nic. Chr. Pic. Rau. Men. Ara. Pop.
F 357 -1.133  -0.833 -0.544 -1.244 -1.311 -1.244  -1.244 -1.722  -0.822  -1.133 -1.533 -1.833 -1.133
Lin. Pue. Cro. Cis. Hev. Cam. Ory. Zea Hor. Gin. Tax.c Tax.m

-1.244 -1.722  -1.244 -1.133 -1.533 -2.689 -1.2 -1.2 -1.411  -1.978 -2.689 -2.689

* Position in the functional domain.

(Art = Artemisia; Ste =Stevia; Cat =Catharanthus; Lyc = Lycopersicon; Ant = Anthirrhinum; Arb = Arabidiposis; Pop = Populus; Lin = Linum;
Pue = Pueraria; Mne = Mentha; Ory = Oryza; Zea = Zea; Hor = Hordeum; Gin = Ginkgo ; Tax. ¢ = Taxus cuspidata; Tax. m = Taxus media)



Appendix

Secondary structure prediction of the functional domain in DXR
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eeeCt——————=CCCC—m—————=—— ee eeee
eeeet——————=CCCCmm—=———=—— eeee
——MALNLLSPAEIKSISFLD—— QLPKLTGSFSLKRKDLG————R
hhhhhhhh-- hhhhh ———
eeeeeehc------cccCcC——————- eeehhh —-——
——MALNLLHPAEIKSISFLD —————— STKSK---—- SINFPKPFPGVFTLKRNCYKTFGG
eeeect——————CCCCl———— eeee eee
- eeeeeecC—————-CCCCC——=== eehchchhh
—-MALNLLSPAEIKAISFLD------STKSS----——- HLTKLPGGFSLKRKDFGAAFGK
- hhhhhhhhhc------ccccc—==—-—- e hhhhhhhhhh
- hccchhheheehhc—-----ccccc———=——= h ehhh
—-MALNLLSPTEIKAISFLD----—- SSKSN-----— NSYLLKLQGGIALKRKDYGATFGK
- hhhhheeec------ccccc--—-- hhhhhhhcchhhhhh
eeeeeecc-— hhhhhh eeee
MALKVVSFPGDLA AVSFLD------SNRGG-------. AFNQLKVDLPFQTRDRRAVSLR
eeee -eeeeeC—-----CCCCC———==—— hhh hhhheeeee
eeeeee e-eeehhc------ccccc—————-- hcceee hhhhhhhh

MAALKASFRGELS-AASFLD--
hhhhh-hhhhhc--

PLVQHKVDFTFQRKGKRAISLR
hhhhhh eeeee

hhhhhh -hhehhc------ eeeeecehhhh hheee
-~MALKASFSGELAGAPSLLDSGS--VSSRGGAA-FRHRQRQRCKVDFTFQRRDKRAVYLT
- -- hh-hhhhhhh ee hhhheeeee
-cceee -- hhh-hhhhhhh hh eeeee
—-—MALR IASPNELGRASLLDWSSGLASSESS----— QSTGRKIQYGLSMRNRTR-PAFER
- ee hhhhhhcccecccccce----- eeee -ceeee
--ceeee hhhhccececccccce—---- hhheeece -cchhh
—-MALKIAPTSELCTSSFLGSTSGLASSGST----— KFTGQKLRFGLSIKSRTK-KACTR
——CCCCCCCCCCCCCCCCCCCCCCCCCCCCC————— eeee -

--ceeee €ecccccccCCCCCCCCClmmmm hhheee hh-hhhhh
—-MALKIAPTSELCTSSLLGSTSGLASSGST----— KFTGQKLRFGLSIKSRTK-KACTR
——CCCCCCCCCCCCCCCCCCCCCCCCCCCCC————— eeee -

--ceeee €eecCCCCCCCCCCCCCCl———= hhheee hh-hhhhh
—-MTTATTATTKATARDARR-~-—--— ETRAR-—==————————— RATATRASNN-—--—-
- hhhhhhhhhh------ hhhhh---—————————~ hhhhhhhccec------
- hhhhhhhchh------ hhhhh---—————————~ hhhhhhceccec-—----

M2MALNLLSPAEIKAISFLDSTSGLASSKSNTNHFYNLNLLKLQGGFS2KRKDSGATFGK
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GIQCSAAAST----PPPAWPGTALVQPG-TKNWSG-PKPIS1 1GSTGSIGTQTLDIVAEN

eeee —-—— eee - - eeeee hhhhhh
eeeee -——— - -ccceeeee eeeeee
GIRCSAQPP——--- PPPAWPGTALVDPG-TKNWDG-PKPISIVGSTGSIGTQTLDIVAEN
eeecccei————= eee - - eeeee hhhhhh
eeecceei-———= - -ccceeeee eeeeee
KIQCSVQP----—- PPPAWPGRAVAEPG-YKTWEG-QKPISIVGSTGSVGTQTLDIVAEN
eeeeecC———-—--— - -ccceeeee eeeeee
eeeeecCcC—————— -cceccc-ccceeeee eeeeee
RVQCSAQL----P-PPPAWPGRAVAEPG-RQSWDG-PKPISIVGSTGSIGTQTLDIVAEN
hhh ———-C- - - eeeee hhhhhh
hehh ————C- - - eeeee eeeeee
RVQCLAQT------ PPPAWAGRAVADPG-HKRWEG-PKPISIVGSTGSIGTQTLDIVAEN
—————— - - eeeee hhhhhh
eehhhccc-———-- - - eeeee eeeeee
RVHCSAQP----—- PPPPAWPGRAVAEPG-RMTWEG-PKPISVIGSTGSIGTHTLDIFAEN
eeccccci-———= ee - - eeeee hhhhh
————— - - eeeee hceehee
RVQCSVQA————P PP- AWPGRAVAEA——RKTWDG PKPISIVGSTGSIGTQTLDIVAEN
eeeeecc----C-CC— hhhh--hh - eeeeel hhhhhh
eeeeeecc—----C-CC- hhhhh--hhhhcc- eeeeel eeeeee
GIQCSAAASG----PPPAWPGTALVQPG-TKNWSG-PKPISIVGSTGSIGTQTLDIVAEN
eeee —-—— eee - - eeeeel hhhhhh
eeeee ———- - -ccceeeee eeeeee

RVQCSASA----Q-PPPAWPGRAVANSG-HKSWEG-PKPISIVGSTGSIGTQTLD I'VAEN

hhh ————C= eee - - eeeee hhhhhh
hehh ————C= - - eeeee eeeeee
KIQCSVQP----—- PPPAWPGRAVAEPG-YKTWEG-QKPISIVGSTGSIGTQTLDIVAEN
eeecci—————- - - eeeee hhhhhh
eeeeccei—————— -cce - eeeee eeeeee
RVHCSAQS----QSPPPAWPGRAFPEPG-RMTWEG-PKPISVIGSTGSIGTQTLDIVAEN
——— -ceeecc- eeeee hhhhhh
hhhh ——— - eeeee eeeeee
GVKCSVKVQQQQ- QPPPAWPGRAVPEAP RQSWDG-PKPISIVGSTGSIGTQTLDIVAEN
eeee - - eeeee hhhhhh
eeeeeeee - - eeeee eeeeee

RIQCSVQN——QNNQPPPAWPGRACPEPG RKTWDG-PKPISIVGSTGSIGTQTLDIVAEN

eeeeeecc-— - eeeee hhhhhh
eeeeeecc-- -ccceeeee eeeeee
RIQCSVQQSQQ———PPSAWPGTAIPEPG RKIWDG-PKPISIVGSTGSIGTQTLDIVSEN
hhh - eeeee eeeeee
hhhhhh -—- -ch - eeeee eeeee
RVYCSAAS————QSPSPAWPGTAIPEPSDFKTWDG—PKPISILGSTGSIGTQTLSIVAEF
eeee ——— - eeee hhhhhh
eeeeeccC———- -ccceeeee eeeeeh
KVQCSVQS----- PPPPAWPGTAFPEPG-RKTWDG-PKPISIVGSTGSIGTQTLDIVAEN
eeeeecc-----— - eeeeel hhhhhh
eeeeecci————— -ccceeeee eeeeee
RIQCSAHAHE————PPSAWPGRASPXPR PQAIGG-PKSISIVGSTGSIGTQTLDIVAEN
ee —-—— eecc-cceeeeee hhhhhh
eee -——— - -cceeeeee eeeeee
KVQCSAQ------ PPPPAWPGRAFPDLG-RKTWDG-PKPISVVGSTGSIGTQTLDIVAEN
eeccci———=== - - eeeee hhhhhh
eeeccei—————- hhce- - eeeee eeeeee
RIHCSTQP----—- PPPAWPGRAVAEPG-RKIWDG-PKPIAVVGSTGSIGTQTLDIVAEH
eeecceei—————= - -ccceeeee eeeeee
eeecccci—-————= -hhh - eeeee hceeheee
RTCCS----MQQ-APPPAWPGRAVVEPG-RRSWDG-PKPISIVGSTGSIGTQTLDIVAEN
——— - eee - - eeeee hhhhhh
hhhhh----hcc- - - eeeee eeeeee
RTCCS----MQQ-APPPAWPGRAVAEPG-RRSWDG-PKPISIVGSTGSIGTQTLDIVAEN
——— - ee - - eeeee hhhhhh
hhhhc---- - - - eeeee eeeeee
RTCCS----MQQ-GPPPAWPGRAVVEPG-RRSWEG-PKPISIVGSTGSIGTQTLDIVAEN
eeee--—— - eee - - eeeee hhhhhh
eeeee---- - - -ccceeeee eeeeee
TVNCSLNG-——--- PPPAWPGRAVVDED-RKVWDG-PKPFSIVGSTGSIGTQTLDIVAEH
eeeceectc—-——-—--— eeeccc— -ccceeeee eeeeee
hhcccccc——=——- - - eeeee hceeheee
AARCSIQA-—--—- PPPAWPGTAVVGED RKVWDG-PKPFESTIGSTGSIGTQTLDIVAEH
—————— eeeccc- -ccceeeee eeeeee
hhhhhhcc------ eee -cee - eeeeel hceeheeh
AARCSIQA-—--—- PPPAWPGTAVVGED-RKVWDG-PKPFS1 IGSTGSIGTQTLDIVAEH
—————— eeeccc- -ccceeeee eeeeee
hhhhhhcc------ eee -cee - eeeeel hceeheeh
ENRYG----—-=—=——~ ACWPGRAEVPANVAALGNGNVKKISLLGSTGSIGTQTLDICEEH
——————————— hhhhhh eeeee eeeee
——————————— hhhhhh eeeeeee eehhh
MKQLTILGSTGSIGCSTLDVVRHN
eeeeee eeee
eeeeee eehe

*omm - mkkkkk -k Kk -

RVQCSAQASMQQQPPPPAWPGRAVZEPGZRKTWDGNPKPISIVGSTGSIGTQTLDIVAEN
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FKVVALAAGSNVTLLAEQIKAFKPQLVSIKNESLVAELKEALAGSD-YMPEI IPGDE
hhhhhhhh hhhhhhhhhhhccchhhhchhhhhhhhhhhh - ee
eeeeeee hhhhhhhhhhh heeecchhhhhhhhhhhh - eee
FRVVALAAGSNVTLLAEQIKAFKPQLVSIQNESLVGELKEALADAD-YMPEI IPGDQ
hhhhhhhh hhhhhhhhhhh eeechhhhhhhhhhhhhhhc- ee
eeeeeee hhhhhhhhhhh eeecchhhhhhhhhhhhhhc- e
FRVVALAAGSNVTLLADQVKTFKPQLVSVRNESLVNELKEALSDVD-DKPEI IPGEQ
hhhhhhhh hhhhhhhhh eeecchhhhhhhhhhhh - ee
eeeeeee hhehhhhhhh eeeeecchhhhhhhhhhh - ee
FRVVALAAGSNVTLLADQVKTFRPKLVAVRNESLVEELKDALADME-DKPE I IPGEQ
hhhhhhhh hhhhhhhhhccchhhhhhhhhhhhhhhhhhhhhhe-
eeeeeee hhehhhhhhh eeeee hhhhhhhhhhhhh- e
FRVVALAAGSNVTLLADQIRTFKPQLVSVRDESL INELKEALFDVE-DKPE I IPGEQ
hhhhhhhh hhhhhhhhh eecchhhhhhhhhhhhh -
eeeeeee hhhhhhhhhhh eeeecchhhhhhhhhhhhhhc- e
FRIVALAAGSNVTLLADQVRAFKPKLVSVRDESLVSELKEALADFE-DKPEI IPGEQ
hhhhhhhh hhhhhhhhhh eeecchhhhhhhhhhhhhhc- ee
eeeeeee hhhhhhhhhhh eeee hhhhhhhhhhhhc- e
FRVVALAAGSNVTLLADQVKTFKPKLVAVRNESLVEELKDALADME-DKPEI IPGEQ
hhhhhhhh hhhhhhhhh eeeehhhhhhhhhhhhhhhhc-
eeeeeee hhehhhhhhh eeeee hhhhhhhhhhhhh- e
FKVVALAAGSNVTLLAEQIKAFKPQLVSIKNESLVAELKEALAGSD-YMPEI IPGDE
hhhhhhhh hhhhhhhhhhhccchhhhchhhhhhhhhhhh - ee
eeeeeee hhhhhhhhhhh heeecchhhhhhhhhhhh - eee
FRVVALAAGSNITLLADQIKTFKPELVSVRDESL IDELKEALADLE-HKPEI IPGEQ
hhhhhhhh hhhhhhhhh eecchhhhhhhhhhhhhhhc-
eeeeeee hhhhhhhhhhh eeeecchhhhhhhhhhhhhhh- e
FRVVALAAGSNVTLLADQVKTFKPQLVAVRNESLVDELKEALSDVE-DKPEI IPGEQ
hhhhhhhh hhhhhhhhh hhhhhhhhhhhhhhhhhhhhce- ee
eeeeeee hhehhhhhhh eeeee hhhhhhhhhhhhc- ee
FRIVALAAGSNVTLLADQVKAFKPKLVSVKDESL I SELKEALAGFE-DMPEI IPGEQ
hhhhhhhh hhhhhhhhhhhccceeeccchhhhhhhhhhhhhee- ee
eeeeeee hhhhhhhhhhh eeeecchhhhhhhhhhhhhhh-
FRVVALAAGSNVTLLADQVRRFKPALVAVRNESL INELKEALADLD-YKLE I IPGEQ
hhhhhhhh hhhhhhhhhhhchhhhhhhhhhhhhhhhhhhhhhh-hphhhh
eeeeeee hhhhhhhhhhh eeeeechhhhhhhhhhhhhcc-cgeeee
FKVVALAAGSNVALLADQVRTFKPQL IAVRNELLVDELKEALADVE-EKPE I IPGEQ
hhhhhhhhhcchhhhhhhhhhhhchhhhhhhhhhhhhhhhhhhhhhe-
eeeeeee hhhhhhhhhh hhhhhhhhhhhhhhhhhhhhhh- ee
FKVVALAAGSNIALLADQIRTFKPQLVSVKNESLAKELKEALAGLE-VMPEI IPGEE
hhhhhhhhhcchhhhhhhhhh hhhhhhhhhhhhhhhhhhhhh-
eeeeee hhhhhhhhhhhh eeechhhhhhhhhhhhhcch- e
RFKVVSLAAGSNITLLADQ IKTFKPEVVGLRNESL IDELKEALADVE-HKPE I IPGEQ
hhhhhhh hhhhhhhh eeeecchhhhhhhhhhhhhhc-
heeeeee hhhhhhhhhh eee hhhhhhhhhhhhhhc-
FKVVALAAGSNVTLLADQVKTFKPQLVAVRNESLVDELKEALADLE-EKPEI IPGEE
hhhhhhhh hhhhhhhhh hhhhhhhhhhhhhhhhhhhhhh- ee
eeeeeee hhhhhhhhhh eeeee hhhhhhhhhhhhh-h ee
FKVVALAAGSNVTLLAEQVRRFRPQLVAIRNEALLGELREALADLD-YKPEI IPGEE
hhhhhhhh hhhhhhhhhhhchhhhhhhhhhhhhhhhhhhhhhe-
eeeeeee hhhhhhhhhhhcchhhhhhhhhhhhhhhhhhhhee- e
FRVVALAAGSNVTLLADQVKTFKPQLVAVRNESLVHELREALADVE-EKPEI IPGEQ
hhhhhhhh hhhhhhhhh hhhhhhhhhhhhhhhhhhhhhh-
eeeeeee hhehhhhhhh eeeee hhhhhhhhhhhhh- ee
FRVVALAAGSNVALLADQVRQFKPKLVAIRNESL I TELKAALSDFE-PKPEI ISGEE
hhhhhhhhhcchhhhhhhhhhhhchhhhhhhhhhhhhhhhhhh - eecchh
eeeeeee hhhhhhhhhhh eeeee hhhhhhhhhh - ee h
FRVVALAAGSNVTLLADQVKTFKPKHVAVRNESLVDELKEALADCD-WKPE I IPGEQ
hhhhhhhh hhhhhhhhh eeehhhhhhhhhhhhhhhce-
eeeeeee hhehhhhhhh eeee hhhhhhhhhhhce- e
FRVVALAAGSNVTLLADQVKTFKPKLVAVRNESLVDELKEALADCE-EKPE I IPGEQ
hhhhhhhh hhhhhhhhh eeeehhhhhhhhhhhhhhhhc-
eeeeeee hhehhhhhhh eeeee hhhhhhhhhhhhh- e
FRVVALAAGSNVTLLADQVKTFKPKLVALRDESLLNELKEALAGCE-EMPEI IPGEQ
hhhhhhhh hhhhhhhhhhhchhhhhhhhhhhhhhhhhhhhhce-
eeeeeee hhehhhhhhh heeechhhhhhhhhhhhhcch-
FRVVALAAGSNVALLADQVRQFKPKLVAIRNESL I TELKAALSDFE-PKPEI ISGEE
hhhhhhhhhcchhhhhhhhhhhhchhhhhhhhhhhhhhhhhhh - ee
eeeeeee hhhhhhhhhhh eeeee hhhhhhhhhh - eeee
FKVVALAAGSNVTLLAEQVRMFKPKLVSVRNESLATELKEALADIE-HKPEIVYGDE
hhhhhhhh hhhhhhhhhh eeeechhhhhhhhhhhhhhhc- eee
eeeeeee hhhhhhhhhhh eeee hhhhhhhhhhhhc- eeee
FKVVALAAGSNVTLLAEQVRMFKPKLVSVRNESLATELKEALADIE-HKPEIVYGDE
hhhhhhhh hhhhhhhhhh eeeechhhhhhhhhhhhhhhc- eee
eeeeeee hhhhhhhhhhh eeee hhhhhhhhhhhhc- eeee
FEVVALSAGRNVTLVAEQCAKFSPKLVSVQNGEDVAKLRDALQKLGCAMPEIMYGED
eeeeeee hhhhhhh eeee hhhhhhhhhhhh eee
eeeeee hhehhhhhhh eeee hhhhhhhhhhhhhh eeee
HFRVVALVAGKNVTRMVEQCLEFSPRYAVMDDEASAKLLKTMLQQQG-SRTEVLSGQQ
eeeeeee hhhhhhhh hhhhhhhhhhhhhhhhhhhce-cpeeeechhh
eeeeeee hhhhhhhhh eecchhhhhhhhhhhhhhce-cleeee h
KFRVVALAAGSNVTLLADQVKTFKPKLVAVRNESLVDELKEALAD2ECDKPE I I PGEQ
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| | | | |
GVVEVARHPDCVTVVTGIVGCAGLKPTVAATEAGKN IALANKETL IAGGPFVLPLA
hhhhhhhhhhhhhhhhhhh ee
eeeee hhhhhhhchhhhh eee ee

G11EVARHPDCVTVVTGIVGCAGLKPTVAATEAGKN TALANKETL IAGGPFVLPLA

eeeee eeeeeeee

eeeeeeeee

eeeee eeeeeeee hhhhhhhhhhhhhhhhhhh hhhhH
eeeee eeeeeeeee hhhhhhhchhhhhh eee hechH
GVVEVVRHSDAVTVVTGIVGCAGLKPTVAATEAGKD IALANKETL IAGXPFVLPLA
eeeeee eeeeeeee eeeeeeeeeeeeeeeeeee hhhhh
eeeeee eeeeeeeee hhhhhhhchhhhhh eee ee

GVIEVARHPDAVTVVTGIVGCAGLKPTVAAITEAGKD IALANKETL IAGGPFVLPPA
hhhhhhhhhhhhhhhhhhh
hhhhhhhchhhhh eee

eeeee eeeeeeee

eeeee eeeeeeeee

G 1 1EVARHPDAVTVVTGIVGCAGLKPTVAAIEAGKD IALANKETL IAGGPFVLPLA
eeeee eeeeeeee hhhhhhhhhhhhhhhhhhh hhhhH
eeeee eeeeeeeee hhhhhhhchhhhhhccceee ee

CGMIEVARHPDAVTVVTGIVGCAGLKPTVAAIEAGKD IALANKETL IAGGPFVLPLA
eeeee eeeeeeee hhhhhhhhhhhhhhhhhhh hhhh
eeeee eeeeeeeee hhhhhhhchhhhhh eee eech

G11EVARHPDAVTVVTGIVGCAGLKPTVAATKAGKD IALANKETL IAGGPFVLPLA
hhhhhhhhhhhhhhhhhhhh hhhh
eeeee hhhhhhcchhhhhh eeel ee
GVVEVARHPDCVTVVTGIVGCAGLKPTVAATEAGKN IALANKETL IAGGPFVLPLA
hhhhhhhhhhhhhhhhhhh ee
eeeee hhhhhhhchhhhh eee ee
G1 1EVARHPDAVTVVTGIVGCAGLKPTVAATEAGKD IALANKETLIAGGPFVLPLA
hhhhhhhhhhhhhhhhhhh ee

eeeee eeeeeee

eeeeeeeee

eeeee eeeeeee

eeeeeeeee

eeeee eeeeeeee

eeeee eeeeeeeee hhhhhhhchhhhhh eee ee

GVVEVARHPDAVTVVTGIVGCAGLKPTVAATEAGKN IVLANKETL IAGGPFVLPLA
eeeee eeeeeeee hhhhhhhhhhhhhchhhhh hhhhH
eeeee eeeeeeeee hhhhh eeee eee ee

GMIEVARHPDAVTVVTGIVGCAGLKPTVAAITEAGKD IALANKETL IAGGPFVLPLA
eeeee eeeeeeee hhhhhhhhhhhhhhhhhhh hhhhH
eeeee eeeeeeeee hhhhhhhchhhhhh eee eech

GVIEVARHPEAVTVVTGIVGCAGLKPTVAAIEAGKD IALANKETL IAGGPFVLPLA
eeee eeeeeeee hhhhhhhhhhhhhhhhhhh ee
eeeee eeeeeeeeee hhhhhhhchhhhhhccheee ee
GVVEVARHPDAVSVVTG I VGCAGLKPTVAAIEAGKD I CLANKETL IAGGPFVLPLA

eeeee eeeeeeee hhhhhhchhhhhhcccee ee
eeeee eeeeeeeee hhhhhhh eeee eee ee
G1VEVARHPDAATVVTGIVGCAGLKPTVAAIEAGKD IALANKETL IAGGPFVLPLA
eeeee eeeeeee hhhhhhhhhhhhhhhhhhh hhhh
eeeee eeeeeeeee hhhhhhhchhhhhh eee ee
GVIEAARHPDSTTVVTGIVGCAGLKPTVAAIEAGKD IALANKETMIAGAPFVLPLA
hhhhhh eeeeeeee hhhhhhhhhhhhhhhhhhh hhhhH
eeee eeeeeeee hhhhhhhchhhhhh ee e
GVVEVARHPDAASVVTGIVGCAGLRPTVAAIEAGKD ICLANKETL IAGGPFVLPLA
eeeee eeeeeee hhhhhcchhhhhh ee eee
eeeee eeeeeee hhhhhhh eeee eee ee
GVIEVARHPDAATVVTGIVGCAGLKPTVAAITEAGKD IXXANKETL IAGGPFVLPLA
eeeee eeeee hhhhhhhhhhhhhhhheee hhhh
eeeee eeeeeeeee hhhhhhh eee ee

GVVEVARHPDAVSVVTGIVGCAGLKPTVAATEAGKD ICLANKETL IAGGPFVLPLA
hhhhhhchhhhhh ee ee

eeeee eeeeeeee

peeeee eeeeeeeee hhhhhhh eeee eee ee

G1AEVARHPEAVSVMTG IVGCAGLKPTVAAIEAGKD IALANKETL IAGGPFVLPLA
hhhhhh eeeeeeee hhhhhhhhhhhhhhhhhhh hhhhH
hhhhh eeeeeeeee hhhhhhhchhhhhh eee ee

GVIEVARHPDAVTVVTGIVGCAGLKPTVAATEAGKD IALANKETL IAGGPFVLPLA
eeeee eeeeeeee hhhhhhhhhhhhhhhhhhh hhhhH
eeeee eeeeeeeee hhhhhhhchhhhhh eee hech

GVI1EVARHPDAVTVVTGIVGCAGLKPTVAAIEAGKD IALANKETL IAGGPFVLPLA
eeeee eeeeeeee hhhhhhhhhhhhhhhhhhh hhhhH
eeeee eeeeeeeee hhhhhhhchhhhhhccceee ee

GV IEVARHPDAVTVVTGIVGCAGLKPTVAAIEAGKD IALANKETL IAGGPFVLPLA
eeeee eeeeeeee hhhhhhhhhhhhhhhhhhh ee

eeeee eeeeeeeee hhhhhhhchhhhhh eee ee

G1VEVARHPEAVSVVTGIVGCAGLKPTVAAIEAGKD IALANKETL IAGGPFVLPLA
hhhh eeeeeeee hhhhhhhhhhhhhhhhhhh hhhh
eeeee eeeeeeeee hhhhhhhchhhhhh eee ee

CMVEVAQHPEAVSVVTGIVGCAGLKPTVAAIEAGKD IALANKETL IAGGPFVLPLA
eeee eeeeeeee hhhhhhhhhhhhhhhhhhh hhhh
eeeee eeeeeeeee hhhhhhhchhhhhhccceee ee

CMVEVAQHPEAVSVVTGIVGCAGLKPTVAAIEAGKD IALANKETL IAGGPFVLPLA

eeee eeeeeeee hhhhhhhhhhhhhhhhhhh hhhhi
eeeee eeeeeeeee hhhhhhhchhhhhh eee ee
GMVEVARHADCDSVVTGIVGCAGLPPTVAAITEAGKN ICLANKETL IAGGPAIVPLA

eeee eeeeeeee hhhhhcchhhhhh ee hhhhH
eeeee eeeeeee hhhhh eeee eee hcehh

INACDMAALEDVDQVMAATVGAAGLLPTLAATRAGKT ILLANKESLVTCGRLFVMDA
hhhhhhhhhhhhhhhhhhhhhhcchhhhhhhhhhhhhhhh hhhhhht
eeeee

hhhhhhhhhhhhhhhhhhhhchhhhhhhhhhh eeehhhhhhhhh

H - = kkk kkk kok-kkk kkk Kk kkkk- - -
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