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Figure S1. Multiple Sequence Alignment (MSA1) of CEP152 Orthologs

Residues are shaded according to sequence conservation (only the region with the
mutation is shown).
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Table S1. Effects of the Mutations Predicted by SIFT, PolyPhen, and Align-GVGD

‘+’ and ‘-’ indicate the mutation is predicted to have deleterious or benign effect on
protein function, respectively.

] Method
Mutation .
SIFT PolyPhen PANTHER Align-GVGD*
MSA1, —
Q265P + + NA MSA2. +

*With the input alignment of MSAL, mutation p.Q265P is classified to C15 class, a
mutation class which is less likely to affect protein function. With the input alignment of

MSAZ2 (no Danio rerio), mutation Q265P is classified to C65 class, a class which is most
likely to interfere with protein function.



Figure S2. Conserved Domain Search Results for CEP152
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Table S2. Detailed Conserved domain Search Results for CEP152

Query seq,
Hulti-donains

Description Pssmid \ E-value \
TIGR02168, SMC_prok_B, chromosome segregation protein SMC, common bacterial type 131223 3e-08
TIGR02168, SMC_prok_B, chromosome segregation protein SMC, common bacterial type 131223 7e-07
pfam02463, SMC_N, RecF/RecN/SMC N terminal domain 111369 le-06
TIGR02168, SMC_prok_B, chromosome segregation protein SMC, common bacterial type 131223 5e-06
TIGR02168, SMC_prok_B, chromosome segregation protein SMC, common bacterial type 131223 7e-06
PRK00409, PRK00409, recombination and DNA strand exchange inhibitor protein; Reviewed 134259 2e-05
pfam02463, SMC_N, RecF/RecN/SMC N terminal domain 111369 2e-05
TIGR02168, SMC_prok_B, chromosome segregation protein SMC, common bacterial type 131223 3e-05
pfam02463, SMC_N, RecF/RecN/SMC N terminal domain 111369 4e-05
TIGR02169, SMC_prok_A, chromosome segregation protein SMC, primarily archaeal type 131224 9e-05




Figure S3. COILS Predictions for Wild Type (Upper Panel) and Mutant (Lower
Panel) CEP152

The y-axis represents the probability that the protein will form a coiled-coil at each
position (x axis) based on sequence similarity with known coiled- coils. Comparison of
the COILS predictions shows that position 265 is likely to fall within a coiled-coil, but for
the mutant sequence, COILS predicts decreased support for a coiled-coil in the 35-
residue window beginning at the position of the missense mutation (Table S3).
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Table S3. Comparison of COILS Predictions for Wild Type and Mutant CEP152

Shaded rows indicate residues for which COILS predicts decreased support for a coil-
coil in the mutant sequence.

Wild type Mutant
Position AA Register P AA Register P
263 E e 1.000 E e 1.000
264 R f 1.000 R f 1.000
265 Q g 1.000 P g 0.987
266 I a 1.000 I a 0.987
267 R b 1.000 R b 0.987
268 Y c 1.000 Y c 0.987
269 L d 1.000 L d 0.987
270 N e 1.000 N e 0.987
271 H f 1.000 H f 0.987
272 Q g 1.000 Q g 0.987
273 L a 1.000 L a 0.987
274 vV b 1.000 V b 0.941
275 I c 1.000 I c 0.936
276 I d 1.000 I d 0.936
277 K e 1.000 K e 0.882
278 D f 1.000 D f 0.882
279 E g 1.000 E g 0.882
280 K a 0.997 K a 0.488
281 D b 0.995 D b 0.387
282 G c 0.988 G c 0.312
283 L d 0.988 L d 0.312
284 T e 0.988 T e 0.312
285 L f 0.940 L f 0.312
286 S g 0.808 S g 0.312
287 L a 0.808 L a 0.312
288 R b 0.788 R b 0.312
289 E c 0.788 E c 0.312
290 S d 0.788 S d 0.312
291 Q e 0.726 Q e 0.726
292 K f 0.726 K f 0.726




Figure S4. Paircoil2 Predictions for Wild Type (Upper Panel) and Mutant (Lower
Panel) CEP152

The y axis represents the p-score, with smaller p-scores signifying support for a coiled-
coil conformation at each position (x axis). Paircoil2 predictions are highly consistent
between the wild type and mutant sequences. Comparison of the results shows that
positions 265-282 are predicted to be included in a coiled-coil in the wild type sequence,
but are not included in the predictions for the mutant sequence using a default p-score
cut-off of 0.025 (Table S4).
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Table S4. Comparison of Paircoil2 Predictions for Wild Type and Mutant CEP152

Wild type CEP152 Mutant CEP152
p-value Range p-value Range
0.0039 229-346 0.0074 229-264

- - 0.0042 283-346
0.0196 350-367 0.0196 350-367
0.0102 368-429 0.0102 368-429
0.0204 430-439 0.0204 430-439
0.0052 443-490 0.0052 443-490
0.0168 560-590 0.0168 560-590
0.0027 610-663 0.0027 610-663
0.0113 698-763 0.0113 698-763
0.0019 1146-1185 0.0019 1146-1185




Table S5. MARCOIL Predictions for Wild Type and Mutant CEP152, Using 9FAM
Emission Matrix (Upper Panel), MTIDK Emission Matrix (Middle Panel), MTK

Emission Matrix (Lower Panel)

Wild type and mutant CEP152

PREDICTED DOMAINS AT THRESHOLD 90% :

. from 238 to 343 (length = 106) with max = 100.0%

. from 371 to 423 (length = 53) with max = 100.0%

. from 446 to 482 (length = 37) with max = 100.0%

. from 547 to 582 (length = 36) with max = 99.3%

. from 624 to 762 (length = 139) with max = 100.0%

. from 839 to 856 (length = 18) with max = 91.4%

. from 927 to 939 (length = 13) with max = 95.6%

. from 1152 to 1179 (length = 28) with max = 100.0%
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PREDICTED DOMAINS AT THRESHOLD 99% :

1. from 246 to 340 (length = 95) with max = 100.0%
2. from 376 to 413 (length = 38) with max = 100.0%
3. from 452 to 479 (length = 28) with max = 100.0%
4. from 566 to 573 (length = 8) with max = 99.3%

5. from 627 to 662 (length = 36) with max = 100.0%
6. from 701 to 759 (length = 59) with max = 100.0%
7. from 1155 to 1177 (length = 23) with max = 100.0%

Wild type and mutant CEP152

PREDICTED DOMAINS AT THRESHOLD 90% :

. from 239 to 343 (length = 105) with max = 100.0%

. from 371 to 423 (length = 53) with max = 100.0%

. from 446 to 481 (length = 36) with max = 100.0%

. from 564 to 579 (length = 16) with max = 93.2%

. from 624 to 660 (length = 37) with max = 100.0%

. from 703 to 762 (length = 60) with max = 100.0%

. from 927 to 939 (length = 13) with max = 94.2%

. from 972 to 974 (length = 3) with max = 90.5%

. from 1151 to 1179 (length = 29) with max = 100.0%
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PREDICTED DOMAINS AT THRESHOLD 99% :

1. from 247 to 340 (length = 94) with max = 100.0%
2. from 377 to 413 (length = 37) with max = 100.0%
3. from 453 to 479 (length = 27) with max = 100.0%
4. from 627 to 654 (length = 28) with max = 100.0%
5. from 713 to 758 (length = 46) with max = 100.0%
6. from 1155 to 1177 (length = 23) with max = 100.0%

Wild type
PREDICTED DOMAINS AT THRESHOLD 90% :
1. from 246 to 343 (length = 98) with max = 100.0%
2. from 370 to 423 (length = 54) with max = 100.0%
3. from 447 to 482 (length = 36) with max = 100.0%
4. from 624 to 656 (length = 33) with max = 99.9%
5. from 709 to 762 (length = 54) with max = 100.0%
6. from 1152 to 1179 (length = 28) with max = 100.0%

PREDICTED DOMAINS AT THRESHOLD 99% :
1. from 250 to 340 (length = 91) with max = 100.0%

Mutant
PREDICTED DOMAINS AT THRESHOLD 90% :
1. from 246 to 343 (length = 98) with max = 100.0%
2. from 370 to 423 (length = 54) with max = 100.0%
3. from 447 to 482 (length = 36) with max = 100.0%
4. from 624 to 656 (length = 33) with max = 99.9%
5. from 709 to 762 (length = 54) with max = 100.0%
6. from 1152 to 1179 (length = 28) with max = 100.0%

PREDICTED DOMAINS AT THRESHOLD 99% :
1. from 250 to 263 (length = 14) with max = 99.8%
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. from 376 to 413 (length = 38) with max = 100.0%

. from 454 to 479 (length = 26) with max = 100.0%

. from 627 to 649 (length = 23) with max = 99.9%

. from 717 to 757 (length = 41) with max = 100.0%

. from 1161 to 1177 (length = 17) with max = 100.0%

2. from 271 to 340 (length = 70) with max = 100.0%
3. from 376 to 413 (length = 38) with max = 100.0%
4. from 454 to 479 (length = 26) with max = 100.0%
5. from 627 to 649 (length = 23) with max = 99.9%

6. from 717 to 757 (length = 41) with max = 100.0%
7.from 1161 to 1177 (length = 17) with max = 100.0%




Figure S5. SOSUIcoil Predictions for Wild Type (Upper Panel) and Mutant (Lower
Panel) CEP152

Wild type

Predicted coil-coil regions:
7-44, 226-499, 520-1039, 1141-1186, 1218-1260, 1283-1310, 1343-1372
Predicted coiled-coil fragile points:

226-499 LGANENSAENMQ I IQLQVLNKAKERQLENL IEKLNESERQIRYLNHQLV I IKDEKDGLTLSL
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Fragile point by Hydrophilic core: |

Fragile point by Hydrophobic outfield: 0]
Mutant

Predicted coil-coil regions:
7-44, 226-499, 520-1039, 1141-1186, 1218-1260, 1283-1310, 1343-1372
Predicted coiled-coil fragile points:
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Figure S6. Conservation of CEP152 across Coding Region of Gene

The plot was obtained for protein sequences using 100-amino-acid-long overlapping
windows, sliding using a step of 10 amino acids. For DNA sequences, the window was
300 pb and the step was 30 pb. Nucleotide (in red) and protein (in black); vertebrates
(solid lines) and primates (dashed lines).
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Figure S7. Sequences of CEP152 Orthologs Used for Evolutionary Selection
Analysis

>HUMAN

MSLDFGSVALPVQNEDEEYDEEDYEREKELQQLLTDLPHDMLDDDLSSPELQYSDCSEDGTDGQPHHPEQL
EMSWNEQMLPKSQSVNGYNE 1QSLYAGEKCGNVWEENRSKTEDRHPVYHPEEGGDEGGS ———————————~—
---------- GYSPPSKCEQTDLYHLPENFRPY TNGQKQEFNNQATNV I KFSDPQWNHF Q- —— -~
GPSCQGLEPYNKVTYKPYQSSAQNN-GSPAQE I T-GSDTFEGLQQQFLG-

ANENSAENMQ1 1QLQVLNKAKERQLENL I EKLNESERQIRYLNHQLV I IKDEKDGLTLSLRESQKLFQNGK
ERE 1QLEAQIKALETQIQALKVNEEQMIKKSRTTEMALESLKQQLVDLHHSESLQRAREQHES I VMGLTKK
YEEQVLSLQKNLDATVTALKEQED I CSRLKDHVKQLERNQEAIKLEKTE I INKLTRSLEESQKQCAHLLQS
GSVQEVAQLQFQLQQAQKAHAMSANMNKALQEEL TELKDE I SLYESAAKLG IHPSDSEGELNIELTESYVD
LG IKKVNWKKSKVTS I VQEEDPNEEL SKDEF I LKLKAEVQRLLGSNSMKRHLVSQLQNDLKDCHKK 1 EDLH
QVKKDEKS IEVETKTDTSEKPKNQLWPESSTSD-VVRDD I LLLKNE IQVLQQQN---——-~-
QELKETEGKLRNTNQDLCNQMRQMVQDFDHDKQEAVDRCERTYQQHHEAMKTQIRESLLAKHALEKQQLFE
AYERTHLQLRSELDKLNKEVTAVQECYLEVCREKDNLELTLRKTTEKEQQTQE == —————————— -
K 1KEKL 1QQLEKEWQSKLDQT I KAMKKKTLDCGSQTDQVTTSDV I SKKE-

MAIMIEEQKCT IQQNLEQEKD I A1 KGAMKKLE I ELELKHCEN I TKQVE I AVQNAHQRWLGELPELAEYQAL
VKAEQKKWEEQHEVSVNKR I SFAVSEAKEKWKSELENMRKN I LPGKELEEK IHSLQKELELKNEEVPVVIR
AELAKARSEWNKEKQEE IHR 1 QEQNEQDYRQFLDDHRNK I NEVLAAAKEDFMKQKT === === === == ———

ELLLQKETELQTCLDQSRREWTMQEAKR IQLE 1YQYEEDILTVLGVLLSDTQKEH 1SDSEDKQLLEIMSTC
SSKWMSVQYFEKLKGC I QKAFQDTLPLLVENADPEWKKRNMAEL SKDSASQGTG-
QGDPGPAAGHHAQPLALQATEAEA - — = = = = = — m oo
EENNKVVEEL I EENNDMKNKLEELQTLCKTPPRSLSAGA I ENACLPCSGGALEELRGQY I KAVKK 1 KCDML
RY 1QESKERAAEMVKAEVLRERQETARKMRKYYL 1CLQQ I LQDDGK~E~

GAEKK IMNAASKLATMAKLLETP I SSKSQSKTTQS -~~~

ALPLTSEML IAVKKSKRNDVNQK I PCC 1ESKSNSVNT I TRTLCEQAPKRRAACNLQRLLENSEHQS I KHVG
SKETHLEFQFGDGSCKHLNSLPRNVSPEFVPCEGEGGFGLHKKKDLLSDNGSESLPHSAAYPFL-——-
GTLGNKPSPRCTPGPSESGCMH I TFRDSNERLGLKVYKCNPLMES-ENAASEKSQGLDVQEPPVKDGG-
DLSDCLGWPSSSA-TLSFDSREASFVHGRPQGTLE IPSESVKSKQFSPSGYLSDT-
EESNMICQTMKCQRYQTPYLSEETTYLEPGK I SVNCGHPSRHKADRLKSDFKKLSSTLPSSVCQQPSRKLI
V-PLSSQQDSGFDSPFVNLD

>RHESUS

MSLDFGSVALPAQNEDEEYDKEDYEREKELQQLLTDLPHDMLDDDLSSPEPQYSDCSEDGTDRQPHHPEQL
EMSWNEQMLPKSQSVNDYNE 1 QSLYAGEKCGNVWEENRSKTEDRHPVYHPEEGGDEGGS - = === === ———~—
---------- GYSPPSKCEQTDLYHLPENFRPY TNGQKQEFNNQPTNV I KFSDPQWNHF -Q—————~—
GPSCQGLEPYNKVTYKPYQSSAQNN-GSPAQAI T-GSDTFEGLQQQFLG-

ANENSAENMQ1 1QLQVLNKAKERQLENLVEKLNESECQIRYLNHQLV I IKDEKDGLTLSLRESQKLFQNGK
ERE 1QLEAQIKALETQIQALKVNEEQMIKKSRTTEMALESLKQQLVDLHHSESLQRAREQHES I VMGLTKK
YEEQVLSLQKNLDATVTALKEQED I CSRLKDHVKQLERNQEAIKLEKTE I INRLTRSLEESQKQCAHLLQS
GSVQEVAQLQFQLQQAQKAHTMSENMNKALQEEL TELKDE I SLYESAAKLG IHPSDSEGELNIELTESYVD



LG IKKVNWKKSKVNS IVQQEDPNEELSKDEF I LKLKAEVQRLLGSNSMKRRLVSQLONDLKDCHKKIEDLH
QVKRDEKSIEVETKTDTSEKPKNQLWLESSTSD-IVRDDILLLKNEIQVLQQQN-===—--
QELKETEEKLRNTNQDLCNQMRQMVQDFDHDKREAVDRCERTYQQHHEAMKTQIRESLLAKHALEKQQLFE
AYERTHLQLRSELDKVNKEMTAVQECYLEVCREKDHLESTLRKTTEKEQQTQE-————————————————-
KIKEKLIQQLEKEWQSKLDQT I KAMKTKTSDRGSQTDQVTTSDV I SKKE-

MAIMIEEQKC I 1QQHLEQEKD IA1KGAMKKLEIELELKHCEN IAKQVETAVONARQRWLGELPELAEYQAL
VRAEQKKWEEQHEVSVNKR 1 SFAVSEAKEKWKSELENMKKN ILPGTELEEKIHSLQRELELKNEEVPVVIR
AELAKARSEWNKEKQEEIRRIQEQNEQDYRQFLDDHRNKINEVLAAAKEDFMKQKT - == ========————

ELLLQKETELQTCLDQSRREWTMQEAKR IQLE 1YQYEEDILTVLGVLLRDTQKEHVSDSEDKQLLE IMSTC
SSKWMSVQYFEKLKGC I QKAFQDTLPLLVENADPQWEKRNMAEL SKDSASRSTG-
QGVPGPAAGHHAQPLALQETEAEA - — = = = = = — m e e e
EENNKV 1 EEL 1 EENNDMKNKLEELRTLCKTPPRSLSAGA I ENTCLPCSGGALEELRGQY I KAVKK 1 KRDML
RY 1QESKERAAEMVKAEVLRERQETARKMRKYYL 1CLQQILQDDGK-E~

GAEKK IMNAASKLATMAKLLETP I SSKSESKTTQS----—~-

PLTSEML I GVEKSKRNDVNQK I SCC 1ESKSNSVNT I TRSVCEQAPKRRAACNLQRLLENSDHRS I KHVGSK
ETHLEFQFGDGSCKHLHSLPRNVSPEFVPCEGEGGFGLHKKKDLLSDNGSESLPHSAAYPFL-——~-
GTLGNKPSPRCTSSPSESGCMH I TFRDSNERLGLKVYKCNPLMES-ENAASKKSQGLDVQEPPVKDGG-
DLSDCLGWPSSSA-TLSFESREASFVHGRPQGTLE IPNESVNSKQFSPSGYLSDT-
ETSNM1CQTMKCQHDQTPYLSEETMYLEPGK I SVTHGYPSHHKADRLKPDFKKLSSTLPSSVCQQPSRKLI
V-PLSSQQDSGFDSPFVNLD

>CHIMP

MSLDFGSVALPVQNEDEEYDKEDYEREKELQQLLTDLPHEMLDDDLSSPELQYSDCSEDGTDGQPHHPEQL
EMSWNEQMLPKSQSVNGYNE 1QSLYAGEKCGNVWEKNRSKTEDRHPVYHPE -GGDEGGS - === === ===~
---------- GYSPPSKCEQTDLYHLPENFRPY TNGQKQEFNNQATNV I KFSDPQWNHF -Q—————~—
GPSCQGLEPYNKVTYKPYQSSAQNNDGSPAQE I T-GSDTFEGLQQQFLG-

ANENSAENMQ1 1QLQVLNKAKERQLENL I EKLNESERQIRYLNHQLV I IKDEKDGLTLSLRESQKLFQNGK
ERE 1QLEAQIKALETQIQALKVNEEQMIKKSRTTEMALESLKQQLVDLHHSESLQRAREQHES I VMGLTKK
YEEQVLSLQKNLDATVTALKEQED I CSRLKDHVKQLERNQEAIKLEKTE I INRLTRSLEESQKQCAHLLQS
GSVQEVAQLQFQLQQAQKAHAMSANMNKALQEEL TELKDE I SLYESAAKLG IHPSDSEGELNIELTESYVD
LG IKKVNWKKSKVTSSVQEEDPNEEL SKDEF I LKLKAEVQRLLGSNSMKRHLVSQLQNDLKDCHKK 1EDLH
QVKKDEKS IEVETKTDTSEKPKNQLWPESSTSD-VVRDD I LLLKNE IQVLQQQN--—-——~-
QELKETEGKLRNTNQDLCNQMRQMVQDFDHDKQEAVDRCERTYQQHHEAMKTQIRESLLAKHALEKQQLFE
AYERTHLQLRSELDKLNKEMTAVQECYLEVCREKDNLELTLRKTTEKEQQTQE === ——————————————
K 1KEKL 1QQLEKEWQSKLDQT I KAMKKKTSDCGSQTDQVTTSDV I SKKE-

MAIMIEEQKCT IQQNLEQEKD 1Al KGAMKKLE I ELELKHCEN I TKQVE I AVQNARQRWLGELPELAEYQAL
VRAEQKKWKEQHEVSVNKRVSFAVSEAKEKWKSELENMRKN I LPGKELEEK IHSLQRELELKNEEVPVVIR
AELAKARSEWNKEKQEE IHR 1 QEQNEQDYRQFLDDHRNK INEVLAAAKEDFMKQKT === == == = = — ==



ELLLQKETELQTCLDQSLREWTMQEAKR I1QLE 1YQYEEDILTVLGVLLSDIQKEHISDSEDKQLLEIMSTC
SSKWMSLQYFEKLKGC I QKAFQDTLPLL I ENTDPEWKKRNMAEL SKDSASRGTG-
QGDPGPAAGHHAQPLALQATEAEADK — === === ————mmmm e

KKVLE I KDLCCGHCFQELEKAKQECQDLKGKLEKCCRHLQHLERKHKAVVEK I GEENNKVVEEL I EENNDM
KNKLEELRTLCKTPPRSLSAGA I ENACLPCSGGALEELRGQY I KAVKK I KHDMLRY 1 QESKERAAEMVKAE
VLRERQETARKMRKYYL ICLQQILQDDGK-E-GAEKK IMNAASKLATMAKLLETP I SSKSQSKTTQS -~~~
ALPLTSEML IAVKKSKRNDVNQK I PCC 1ESKSNSVNT I TRSLCEQAPKRRAACNLQRLLENSEHQS I KHVG
SKETHLEFQFGDGSCKHLNSLPRNVSPEFVPCEGEGGFGLHKKKDLLSDNGSESLPHSAAYPFL-——-
GTLGNKPSPRCTPGPSESGCMH I TFRDSNERLGLKVYKCNPLMES-ENAASEKSQGLDVQEPPVKDGG-
DLSDCLGWPSSSA-TLSFDSREASFVHGRPQGTLE IPSESVKSKQFSPSGYLSDT-
EESNMICQTMKCQRDQTPYLSEETTYLEPGK I SVNCGHPSHHKADRLKSDFKKLSSTLPSSVCQQPSRKLI
V-PLSSQQDSGFDSPFVNLD

>MARMOSET

MSLDFGSVALPAQNEDEEYDEEDYEREKELQQLLTDLPHDMLDDDLSSPELHDSDYSEDGTDREPHHPEQL
EMNWNEQVLPKSQR INDYNE 1 QNLYAGEKCGNVWEENRNKTEDRHPGYHPEEGGDEGGS —— === ———————
---------- GYSPPSKCEQTDLYHLPENFRPYTNGQKQEFNNQPTN I I KFSDPQWNHF -Q-————~—
GPSCQGLEPYNKV 1 YKPYQSSAPNN-GSPAPE I T-GSDTFEGLQQQFLG-

ANEKSAENMQ1 1QLQVLNKAKERQLENLVEKLNESERQIRYLNHQLL I IKDEKDGLTLSLRESQKLFQDGK
ERE 1QLEAQIKALETQIQALKVNEEQMIKKSRTTEMALESVKQQLVDLHHSESLQRAREQHES I VMGLTKK
YEEQVLSLQKNLDATVAALKEQED I CSHLKDHVKQLERNQEA IKLEKTE I INRLTRSLEESQKQCAHLLQS
GSVQEAAQLQFQLQQAQKAHAMSENMNKALQEEL TELKDE I SLYESAAKLG IHPSDSEGVLNIELTESYVN
LG IKKANWKKSKVKS I VQHEYPNEEL SKDEF I LKLKAEVQRLLGSNSMKRRLVTQLQNDLKDCHKK 1EDLQ
QVKEDEKS IEVETKTDTSEKQTNQLWPESSTPN-TVRDD I LLLKNE IQVLQQQN--~———~-
QELKETEEKLRTTNQDLCNQMRQMVQDFDHDKQEAVDRCERTYQQHHEAMKTQIRESLLAKHALEKQQLFE
VYERTHLQLRSELDKVNKEMSAVQECYLEVCREKDNLES I LRKTAEKEQQAQE — === ——————————————
K 1KEKLTQQLEKEWQSKLDQT IKAVKKKTSDCGSQTDQVTTSDV I SKKE-

MAIMIEEQKHT 1QQNLEQEKD I Al KEAVKKLEMELELKYCEN I TKQVE I AVQNARQRWLGELPELAEYQAL
VRAEHKKWEEQHE I SVNKR I LFAVSEAKEKWKSELENRKKN I LPGKELEEKFHSLQRELKLKNEEVPVVIR
AELAKARSEWNKEKQEE IHR 1 QERNEQDYRQFLDDHRNK INEVLAAAKEDFMKQKT === === = = =

------------ ELLLQKETELQTCLDQSRREWTMQEAKR IQLE IRQYEEDILTVLEFLLR-
TQKEHVNDSENTQLLE I LSTCSSKWMSVQYFEKLKAC I QKAFQDTLLQLTEN I DPEWEKRNMSELAKDSAR
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