
Additional file 2 – Structure predictions 
PSIPRED secondary structure predictions for Dspp and Aqp1, including both extant species with unrooted 
molars and the hypothetical ancestral nodes where ancestral sequence reconstruction showed the amino acid at 
the site under positive selection had changed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure A2.1 – Gene tree for Dspp based on OrthoFinder analysis. Labeled internal nodes represent hypothetical 
ancestors where the amino acid at the site under branch-specific positive selection changed in the ancestral state 
reconstruction. Bold text indicates the internal nodes and tips for which we made secondary structure 
predictions. 
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Figure A2.2 – Dspp secondary structure prediction for Oryctolagus cuniculus. At the site under positive selection, O. cuniculus had a leucine and its 
ancestor, Anc17, had an asparagine (see Figure 6 in the main text). 
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Figure A2.3 – Dspp secondary structure prediction for Anc17, the ancestor of Oryctolagus cuniculus. Anc17 had an asparagine at the site under 
positive selection which was subsituted for a leucine in O. cuniculus (see Figure 6 in the main text).  
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Figure A2.4 – Dspp secondary structure prediction for Microtus ochrogaster. At the site under positive selection, M. ochrogaster had a histidine and its 
ancestor, Anc11, had an asparagine (see Figure 6 in the main text).
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Figure A2.5 – Dspp secondary structure prediction for Anc11, the ancestor of Microtus ochrogaster. Anc11 had an asparagine at the site under 
positive selection which was subsituted for a histidine in M. ochrogaster (see Figure 6 in the main text). 



C C C C E E H H H H H H H H C C C C C C C C C H H H H H H H H H C C C C C C C C C C C C C C C E E E

M K I I I Y I C I W A A A W A I P V P Q I K P L E R H A V E K S L N L P L Q A K S K L P V Q N E L I

E E E H H H H C C C E E E H H H H H H H H C C C C C C C C C C C C C H H H C C C C C C C C C E E E E

V N D I T K E S G G T L Y E S E I E R Q Q H I K D G D K G Q G N G S E W A E G R E K N P S T H F I L

E C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C H H H H C C E E E E C C C E E E E C

A S E E G N L E D E N G G T R T P E T Y G H D E V H G K G D T T A N A I R G Q V S I S S S V R T V N

H H H C C C C C C C C C C C C C C C C H H H C C E E E E C C C C C C C C C C C C C C C H H H H H H H

E S R I D E N T D H I L K D R D G T D A S Q N A T V V Q E N R P Q V A D S N N S T N H E D K I D R I

C C C C C C C C C C C C C C C C C C C C C E E C C C C C C C C C C C C C C C C C C C C C C C C C C C

E G D Q N S T T S H T E G E R N G N G K A E V I P D N G E D A G L D N S D G N P S G N G A D E N E D

C C C C C C C C C C C C C C H H C C C C C H H H H H H H H C H H H H H C C C C C C H H H C C H H H H

K G S G D N E G G E A N T K E E S S D H S K G Q E G Q A Q G K K E E K S T G Q N S V E D C D S E E K

H H H H C C C C C C C C C C C C C C C C C C C C C C C C C C C C C H H C C H H H C C C C C C C C C C

E D L N N N T G T D D S S N S N G S Q T E N P Q E S S H R E S K S V G N G I I Q Q S G P S T I G K S

C C C C C C C C C C C C C C C H H H H H H H H H H H H H H H H H C C C C C C C C C C C C C C C C C C

Q D K G M K M D S P N N E D R T N I T K T A G E I H E Q S K R Q N G G I I G R E N N K P Q G Q A D N

C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C H H H C C C C C C C C C C C C

S E R P G K K S E P G N K A G L S K T D S S S N S D R Y D S Y D F D D E S M Q G D G P D S S D G S K

C C C C C C C C C C C C C C C C C C C E E C C C C C C C C C C C C C C C C C C C C C C C C C C C C C

G S D D A T S E G D N D S S S Q G D A T Y H S D E S E D N G N D S D S N G G D D D S D S T S D A N D

C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C

S D S N G D G D S E S D E D D Q G K S E S G D K D D S S D S N D S S D S S D S S D S S D S S D S S D

C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C

S S N S S D S S D S S D S S D S S D S S D S S D S S D S S D S S D S S D S S D S S D S S N S S D S S

C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C

D S S D S S D S S D S S D S S D S S D S K D S S D S S D S S N S S D S S D S K S D S S D S S D S S D

C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C

S S D S S D S S D S S D S K D S S D S S D S N D S S D S S D S K S D S S D S S N S S D S K S D S S D

C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C

S S N S S D S K S D S S D S S D S S D S S D S K S E S S E S S D S S D S S D S S D S S D S S E S K S

C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C

D S S D S S D S S D S S D S S D S S D S S D S S D S S E S K S D S S D S S D S S D S S D S S D S S D

C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C

S S D S S D S S N S S D S S D S S N S S D S S D S E S S D S S D S S D S S D S S D S D D N S D S S D

C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C

D S S D S D D S S D S S D D S S D S S D S S N S D S S D D S S D S S D S D D S N D S S D S D D S S D

C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C

S S D S D D S S D S S D S S D S S N S D S S D D S S D S S D S D D S S D S S D S D D S S D S S D D S

C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C

N D D G S D S S D H G A S T S D S S D E D D D Q S K S G N G H S N G S D S A S A S E G S D S N H S T

C C C

S D D

Legend:

Strand Conf: - + Confidence of prediction
Helix Cart: 3-state assignment cartoon
Coil Pred: 3-state prediction

AA: Target Sequence

Conf

Cart

Pred

AA

10 20 30 40 50

Conf

Cart

Pred

AA

60 70 80 90 100

Conf

Cart

Pred

AA

110 120 130 140 150

Conf

Cart

Pred

AA

160 170 180 190 200

Conf

Cart

Pred

AA

210 220 230 240 250

Conf

Cart

Pred

AA

260 270 280 290 300

Conf

Cart

Pred

AA

310 320 330 340 350

Conf

Cart

Pred

AA

360 370 380 390 400

Conf

Cart

Pred

AA

410 420 430 440 450

Conf

Cart

Pred

AA

460 470 480 490 500

Conf

Cart

Pred

AA

510 520 530 540 550

Conf

Cart

Pred

AA

560 570 580 590 600

Conf

Cart

Pred

AA

610 620 630 640 650

Conf

Cart

Pred

AA

660 670 680 690 700

Conf

Cart

Pred

AA

710 720 730 740 750

Conf

Cart

Pred

AA

760 770 780 790 800

Conf

Cart

Pred

AA

810 820 830 840 850

Conf

Cart

Pred

AA

860 870 880 890 900

Conf

Cart

Pred

AA

910 920 930 940 950

Conf

Cart

Pred

AA

960 970 980 990 1000

Conf

Cart

Pred

AA

1010 1020 1030 1040 1050

Figure A2.6 – Dspp secondary structure prediction for Dipodomys ordii. At the site under positive selection, D. ordii had an aspartic acid and its 
ancestor, Anc15, had an asparagine (see Figure 6 in the main text).
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Figure A2.7 – Dspp secondary structure prediction for Anc15, the ancestor of Dipodomys ordii. Anc15 had an asparagine at the site under 
positive selection which was subsituted for an aspartic acid in D. ordii (see Figure 6 in the main text). 



 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure A2.8 – Gene tree for Aqp1 based on OrthoFinder analysis. Labeled internal nodes represent hypothetical 
ancestors where the amino acid at the site under branch-specific positive selection changed in the ancestral state 
reconstruction. Bold text indicates the internal nodes and tips for which we made secondary structure 
predictions. 
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Figure A2.9 – Aqp1 secondary structure prediction for Oryctolagus cuniculus. At the site under positive selection, O. cuniculus and its 
ancestor, Anc22, both had a proline (see Figure 6 in the main text).
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Figure A2.10 – Aqp1 secondary structure prediction for Anc 22. At the site under positive selection Anc 22 and its descendent Oryctolagus cuniculus 
both had a proline (see Figure 6 in the main text).
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Figure A2.11 – Aqp1 secondary structure prediction for Microtus ochrogaster. At the site under positive selection, M. ochrogaster had an arginine and its 
ancestor, Anc8, had a proline (see Figure 6 in the main text).
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Figure A2.12 – Aqp1 secondary structure prediction for Anc8, the ancestor of Microtus ochrogaster. Anc8 had a proline at the site under 
positive selection which was subsituted for an arginine in M. ochrogaster (see Figure 6 in the main text).  
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Figure A2.13 – Aqp1 secondary structure prediction for Dipodomys ordii. At the site under positive selection, D. ordii had an serine and 
its ancestor, Anc20, had a proline (see Figure 6 in the main text).
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Figure A2.14 – Aqp1 secondary structure prediction for Anc20, the ancestor of Dipodomys ordii. Anc20 had a proline at the site under 
positive selection which was subsituted for an serine in D. ordii (see Figure 6 in the main text). 
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Figure A2.15 – Aqp1 secondary structure prediction for Octodon degus. At the site under positive selection, O. degus had an aspartic acid and its 
ancestor, Anc17, had a serine (see Figure 6 in the main text).
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Figure A2.16 – Aqp1 secondary structure prediction for Anc17, the ancestor of Octodon degus. Anc17 had a serine at the site under 
positive selection which was subsituted for an aspartic acid in O. degus (see Figure 6 in the main text). 
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Figure A2.17 – Aqp1 secondary structure prediction for Chinchilla lanigera. At the site under positive selection, C. lanigera had an asparagine and its 
ancestor, Anc16, had a serine (see Figure 6 in the main text).
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Figure A2.18 – Aqp1 secondary structure prediction for Anc16, the ancestor of Chinchilla lanigera. Anc16 had an serine at the site under 
positive selection which was subsituted for an asparagine in C. lanigera (see Figure 6 in the main text).
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Figure A2.19 – Aqp1 secondary structure prediction for Cavia aperea. At the site under positive selection, C. aperea had a serine and its closest 
ancestor with a different amino acid, Anc18, had a proline (see Figure 6 in the main text).
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Figure A2.20 – Aqp1 secondary structure prediction for Cavia porcellus. At the site under positive selection, C. porcellus had a serine and its closest 
ancestor with a different amino acid, Anc18, had a proline (see Figure 6 in the main text).



C C H H H H C H H H H H H H H H H H H H H H H H H H H H H H H H H H H C C C C C C C C C C C C C H H

M A S E F K K K I F W R A V V A E F L A M T L F V F I S I G S A L G F N Y P L R G N Q T A V Q D N V

H H H H H H H H H H H H H H H H H H H C C C C C C C H H H H H H H H H C C C C C H H H H H H H H H H

K V S L A F G L S I A T L A Q S V G H I S G A H L N P A V T L G L L L S C Q I S I L R A V M Y I I A

H H H H H H H H H H H H H H H C C C C C C C C C C C C C C C C C C C H H H H H H H H H H H H H H H H

Q C V G A I V A T A I L S G I T S N L P Q N S L G R N D L A P G V N S G Q G L G I E I I G T L Q L V

H H H H H H H C C C C C C C C C C H H H H H H H H H H H H H H H H C H H H C C C C C H H H H H H H H

L C V L A T T D R R R R D L G G S A P L A I G L S V A L G H L L A I D Y T G C G I N P A R S F G S A

H H C C C C C C C C H H H H H H H H H H H H H H H H H H H H H C C C C C C C C H H H H H C C C C C C

V L T H N F S N H W I F W V G P F I G G A L A V L I Y D F I L A P R S S D L T D R M K V W T S G Q V

H H C C C C C C H H C C C C C C C C C

E E Y D L D A D D I N S R V E M K P K

Legend:

Strand Conf: - + Confidence of prediction
Helix Cart: 3-state assignment cartoon
Coil Pred: 3-state prediction

AA: Target Sequence

Conf

Cart

Pred

AA

10 20 30 40 50

Conf

Cart

Pred

AA

60 70 80 90 100

Conf

Cart

Pred

AA

110 120 130 140 150

Conf

Cart

Pred

AA

160 170 180 190 200

Conf

Cart

Pred

AA

210 220 230 240 250

Conf

Cart

Pred

AA

260 270 280 290 300

Figure A2.21 – Aqp1 secondary structure prediction for Anc18, the closest ancestor to Cavia aperea and Cavia porcellus with a different amino acid
at the site under positive selection. Anc 18 had a proline at the site which was subsituted for a serine in both living species (see Figure 6 in the main text).  


