M S L A G E V C L I T G A F G F L G Q R I I Q L L L Q E D E L A E I R L L D R H
I ATGTCTCTTGCTGGGGAAGTTTGTCTCATTACTGGAGCGTTTGGATTCCTGGGACAAAGAATTATCCAGCTTCTGCTGCAGGAGGATGAGCTTGCAGAGATCAGGCTCCTTGACAGGCACI120
Il
n

vV R P D 1 L E S L E E F R G Q T K L T V F E G D 1 R D A E L L K K A C Q H V s L

GTCAGGCCTGATATACTTGAATCTTTGGAAGAGTTTCGTGGCCAAACCAAGCTGACTGTGTTTGAGGGGGATATCAGAGATGCAGAGCTCCTCAAGAAAGCATGCCAGCATGTCAGCCTT240

n
\% 1 H T A S L 1 D V I G A I D E R K L K E V N V K G T Q F L L E A C 1 Q E N vV K
| GTGATCCACACAGCTTCGCTCATTGATGTCATAGGAGCTATAGACGAACGGAAACTAAAAGAAGTGAATGTAAAAGGTACCCAGTTCTTGCTGGAAGCCTGTATTCAAGAGAATGTGAAAS360
Il
L}
S F I Y T S S ! E v A G P N T R G D P \% I N G N E D T Vv Y s Cc s L K F P Y S K T
| TCCTTCATCTACACCAGCAGCATTGAGGTGGCAGGTCCAAACACCCGGGGAGACCCTGTGATCAATGGGAATGAAGACACAGTTTATTCATGCTCCTTGAAATTTCCCTACAGCAAGACC480
1
n

K F Q A E Q L V L Q V. N G E V L R S Q D K M VvV T cC A L R P M Y I Y G E G C N F L
| AAGTTCCAAGCTGAACAGCTGGTTCTACAGGTCAATGGGGAGGTTCTCAGAAGTCAAGACAAAATGGTGACATGTGCCCTGCGGCCCATGTACATCTATGGGGAAGGCTGTAACTTCCTT600
1
n

L G H M D D G 1 R N G D I L L R S S K K E s v V. N P v Y vV G N V A W A H I L A A
| TTGGGCCACATGGATGACGGAATCAGAAACGGGGACATATTATTGCGTAGCTCTAAAAAGGAGTCTGTTGTGAACCCAGTGTACGTAGGCAATGTAGCCTGGGCCCATATTTTAGCAGCCT720
Il
n G G C

K A M R D P K K A A L I G G R F Y F I S D D T P H \Y S Y S D F N H \ \ L K P L G
| AAAGCTATGAGGGATCCCAAGAAAGCTGCCTTGATTGGTGGTAGGTTCTACTTCATCTCAGATGACACTCCACATGTAAGCTACTCAGATTTCAACCACATGGTGTTAAAGCCATTGGGGS40
Il
n G M]

F G I Q E R L A L P L P L L L F L T L L L E M VvV Q V F L K P F vV K Y T P R M N R
| TTCGGGATTCAGGAGAGGCTCGCTCTCCCTCTGCCACTGCTGTTGTTCCTCACACTCCTTCTGGAGATGGTGCAGGTCTTTCTGAAACCTTTTGTGAAGTACACTCCCAGAATGAATCGC960

I G [T
n

Q L L I M L N T Q F S F T Y K K A Q R D F G Y T P K Y s W E D A R T 1 T T T W L
| CAGCTTCTCATCATGCTCAACACGCAGTTTAGCTTCACCTATAAAAAGGCCCAAAGGGATTTTGGTTACACTCCAAAGTACAGCTGGGAGGATGCTAGGACCATTACTACCACTTGGCT T 1080
Il
n C

E S vV L P Q H R A L L K T H *
| GAATCTGTTTTGCCACAGCACCGTGCACTTCTGAAAACACATTAA 1125
]
n

Supplemental Figure S1. Nucleotide and amino acid sequences of
Amur sturgeon hsd3b type I-III. Nucleotide variations between these
types and corresponding amino acid alterations are indicated.



M 3 w v L G T A L v L T v A L A v L F v K G R F E R R L K R s N L P N s L P v F
ATGGAGTGGGTACTTGGTACTGCTTTGGT TCTCACTGTGGCACTTGCTGTGCTGTTCGTAAAAGGACGCTTCGAGAGGAGATTGAAGAGGTCCAATCTCCCCAACAGCCTGCCCGTGTTC

AIK]
AlK]
3 L | [ s L L s L R s D L Q P H ' L F Q R L Q E K v 3 N ' v s L M M [ s H v v v
CCTCTAATTGGGAGCCTGCTGAGTCTGAGAAGCGACCTGCAGCCACACAT TCTCTTTCAGCGGCTGCAGGAGAAATATGGCAACATCTACTCGCTCATGATGGGGTCTCACTATGTGGT G
c
c
AW
A m
| v N N v Q o A K 3 v L L K K s K ' F A 3 R Q R T v T T D ' L s R E [ K D ' A F
ATTGTGAATAACTACCAAGATGCCAAAGAGGT TTTACTGAAGAAGAGCAAAATCTT TGCTGGGAGACAAAGAACTGT GACTACAGACATTCTATCCAGGGAAGGGAAAGACATCGCGTTT
G c
G c
[ D v s P A w R F H R K M v H s A F s M L e E G s T s | E K ' ' c R E A R s M c
GGAGACTACAGCCCGGCTTGGAGGT TTCACAGGAAGATGGTGCACTCGGCGTTCAGCATGCTTGGCGAAGGCTCAACCTCAATCGAGAAAATAATCTGTAGAGAAGCCCGCTCCATGTGC
A
m
A
A
Q T L s D L Q s T A ' D L A P 3 L T R A v T N v v c s L c F N s s ¥ Q R [ [} P E

CAGACCCTATCCGACCTCCAGAGTACAGCCATCGACCTGGCGCCTGAACTGACCCGCGCTGTCACCAACGTGGTGTGTTCCTTGTGCTTCAACTCATCCTATCAACGCGGGGACCCCGASG

c s

TTTGAATCCATGCTCCAATACAGCCAGGGGATTGTGGACACCGT GGCTAAAGGCAGCCTGGTAGACATCTTTCCCTGGCTTCAGATGT TCCCCAATGAAGACCTCAGGATACTAAAAGATC

c ' A v R D T L L Q K K Y o 3 H K A D v s D 3 A E K D L L o s L L R A K L c s E
TGCATTGCGGTCAGGGACACGCTCCTGCAGAAGAAGTATGACGAACACAAAGCTGACTACAGTGATGGTGCAGAGAAGGACCTGCTGGATTCCCTCCTGCGAGCCAAGCTCTGCTCCGAG

Gw

N N N T R A R E v G L T D D H L L M T v G D I F G A G v 3 T T T T v M K w A ' A
AACAACAACACGCGAGCAAGAGAAGTGGGGCTGACAGACGACCACCTACTCATGACCGTGGGAGACATCTTCGGGGCTGGAGT CGAGACCACCACCACTGTCATGAAGTGGGCCATTGET

c
c
AGT MA M
v L L H H P Q v Q K K ' Q E E ' D s T ' G L D R H P N L s D R G s L P v L E A T

TACCTCCTACACCACCCGCAGGTCCAGAAGAAGATCCAGGAGGAGATTGACAGTACGATTGGGTTGGACAGACACCCCAATCTGAGTGACAGGGGCAGTTTGCCCTACCTGGAAGCAACSG

' R 3 v L R ' R P v s P L L ' P H v A L T H s s | [ A F T ' P K 3 T Q v ' ' N L
ATTCGGGAGGTGCTACGGATCAGACCGGTCTCCCCCCTCCTCATCCCTCATGTGGCCCTCACACACTCCAGTATTGGAGCTTTTACTATCCCGAAAGGAACTCAAGTCATTATTAACCTT

w s L H H D E K E w K N P D | F D P e R F L D E E e K Q v Y s P s A s Y L P 3 3
TGGTCCTTGCATCACGATGAAAAGGAATGGAAAAACCCAGACATATTTGACCCTGGTCGCTTTCTAGATGAAGAGGGGAAGCAAGTCTATTCCCCCTCTGCCAGCTACCTCCCATTTGGG

A G v R v c L G Q s L A K M E L F L F L G w M L Q Q F T L E v P A D Q P L P N L
GCAGGGGTCCGGGTGTGTCTGGGGCAGTCACTAGCTAAGATGGAGCTCTTCCTGTTCCTGGGCTGGATGCTGCAGCAGT TCACCCTGGAGGTACCAGCCGATCAGCCCCTGCCTAACTTA
T
T
Q [ K F [ v v L Q P Q K F K v N A R L R D s w v N T E M Y H *

CAGGGCAAATTCGGAGTCGTCCTCCAGCCCCAGAAATTCAAAGTGAACGCCAGACTTAGGGATTCCTGGGTGAACACTGAAATGTACCACTGA

Supplemental Figure S2. Nucleotide and amino acid sequences of Amur
sturgeon cypl7al type I-VI. Nucleotide variations between these types and
corresponding amino acid alterations are indicated.



M VvV F S L Vv G 1 S L A S v V. A A L V I F K L L K S vV VvV G P S P T T L P c L P S F
ATGGTGTTTTCCTTGGTTGGCATCTCGCTGGCATCTGTAGTGGCTGCCTTGGTCATCTTCAAGCTCCTGAAGAGTGTGGTGGGCCCGTCACCGACCACACTGCCCTGTCTGCCCTCCTTC

P 1 vV G s L L S L G GG T T P P H L L F T R L G C K Y G GG L F G L Y L G P H Y T V
CCCATCGTGGGCAGCCTGCTCAGCCTGGGAGGCACCACCCCTCCCCACCTTCTCTTCACCAGGCTGGGGTGCAAGTATGGGGGCCTCTTTGGTCTGTACTTGGGGCCCCACTATACTGTG

A\ | N N F K H A K E I L L R K G K V F A G R P H M v T T A L L S R D G K D 1 A F
GTGATCAACAATTTCAAACACGCCAAGGAGATCCTGCTGCGCAAAGGGAAGGTCTTCGCTGGGAGACCCCATATGGTGACAACAGCTCTGCTGAGCAGGGATGGGAAAGACATTGCATTC

A DY S P L WK F HURK L V HS AF T MF G E G T S KL E T I V C Q E A s s L C
GCTGACTACAGTCCTCTCTGGAAGTTCCACCGCAAGTTGG- TACACTCTGCATTCACTATGTTTGGAGAGGGCACCAGCAAACTTGAGACCATCGTTTGTCAGGAAGCCTCCAGCCTGTGC
-0 [L sl o[el IS oISl IM [Al IS W] G

S F L M D N L E T P L D P G L G L S Q AV T N V V C T L V F N S K Y Q P G D S E

TCCTTTTTGATGGATAATCTTGAAACCCCGCTGGACCCGGGACTAGGCCTGTCCCAAGCCGTCACCAACGTGGTGTGCACCCTCGTCTTCAACTCCAAATACCAGCCGGGGGACAGCGAG

L Q s Vv M D Y T s G 1 v E T |1 A R G S L v D I F P W L K V F P N K D L K K L N K
CTCCAGAGTGTGATGGACTACACCAGCGGCATTGTGGAAACCATCGCCAGAGGAAGCCTAGTAGACATTTTCCCATGGCTTAAGGTGTTTCCTAATAAAGACTTAAAGAAACTGAACAAA

C I Q \% R D E L L T Q K L E E H K A T Y C M S E T R D L M D A L L T A Q R G P T

TGCATTCAAGTGCGAGATGAGTTGTTAACACAGAAACTGGAGGAACACAAGGCTACTTACTGTATGTCTGAGACACGGGACCTGATGGACGCCCTGCTCACAGCCCAGCGTGGCCCCACG
Al

E S R G L E E T S F S D D H \% L M 1 A A D A F G A G \Y E T T A T T L K w M 1 A F

GAGAGCCGAGGCCTGGAGGAGACTAGTTTCAGTGATGATCACGTTCTGATGATCGCAGCTGATGCCTTCGGTGCTGGAGTGGAAACCACGGCAACCACTCTCAAGTGGATGATAGCCTTC

L L H H P E V Q K K I Q Q E 1 D E Q 1 G W N R H P G L S b R R L L P Y L E C T L
TTGCTTCATCACCCTGAGGTCCAAAAAAAGATCCAGCAAGAAATTGATGAACAGATCGGATGGAATCGCCACCCAGGTCTGTCAGACCGGAGGCTGCTGCCGTACTTGGAGTGCACACTG

N E V L R 1 R P V A P L L I P H VvV A L E N T S I G E H Vv 1 P K 6 T R V V V N M W
AACGAGGTACTGAGAATAAGGCCGGTAGCCCCTCTGCTTATCCCTCATGTGGCCTTGGAAAATACCAGTATCGGAGAACATGTCATTCCTAAAGGTACACGTGTGGTTGTGAACATGTGG

S 1 H H D P R E W E D P D S F 1 P E R F L D S K 6 Q R F S P P A F I P F G A G P
TCCATTCACCACGACCCCCGGGAGTGGGAGGATCCTGACAGCTTTATTCCAGAGCGTTTTTTGGACAGCAAAGGGCAGCGTTTCTCTCCCCCAGCTTTCATCCCATTCGGCGCAGGGCCG

R Vv C 1 G E S L A K L E L F L F T s W L L Q H F S F F cC P P G A P L P N L E G R
CGGGTCTGTATTGGGGAATCTCTGGCTAAGCTGGAGCTGTTTCTCTTCACCAGCTGGCTGCTCCAGCATTTCAGCTTTTTCTGCCCTCCTGGGGCCCCCCTGCCCAACCTTGAGGGGAGA

Y G VvV VvV L Q P E S Y R v C V R S R H D W R T K N K D *
TATGGGGTAGTCCTGCAGCCAGAAAGCTACAGGGTGTGTGTCCGTTCGCGTCATGACTGGAGAACCAAAAACAAGGATTAA 1521

Supplemental Figure S3. Nucleotide and amino acid sequences of Amur
sturgeon cypl7a2 type I-II. Nucleotide variations between these types and
corresponding amino acid alterations are indicated. (-) indicates the missing
nucleotides.
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Supplemental Table S1. Substrate specificity of amur sturgeon hsd3b type-II/IIl and
cypl7a2 type-II

Substrate Product Conversion Rate
Amur Amur Amur
sturgeon sturgeon sturgeon
hsd3b hsd3b cypl7a2
type ll type I type Il
P5 170OHP5 n.d. n.d. n.d.
P5 DHEA n.d. n.d. n.d.
P4 170HP n.d. n.d. n.d.
P4 A4 n.d. n.d. n.d.
P5 P4 9.4% 10.6% n.d.
P4 P5 n.d. n.d. n.d.
170OHP5 170OHP 10.8% 10.1% -
170OHP 170OHP5 n.d. n.d. -
DHEA A4 13.2% 16.5% -
A4 DHEA - - -
Ab T 15.8% 17.4% -
T A5 - - -

Eight steroids were used as substrates. pregnenolone; P5, 17a-hydroxypregnenolone;
170HPS5, progesterone; P4, 17a-Hydroxyprogesterone; 17OHP, androstenedione; A4,
testosterone; T dehydroepiandrosterone; DHEA, 5a-androstenediol; A5, n.d; no
detection



Supplemental Table S2. Substrate specificity of amur sturgeon cyp17al type II-VI

Substrate  Product Conversion Rate
Amur Amur Amur Amur Amur
sturgeon sturgeon sturgeon sturgeon sturgeon
cypl7al cypl7al cypl7al cypl7al cypl7al
type-Il type-II1 type-1V type-V type-VI
P5 170OHP5 1.2% 2.3% 1.2% 0.8% 1.2%
P5 DHEA 1.8% 2.8% 2.1% 1.3% 0.8%
P4 170HP 3.2% 4.8% 3.2% 2.8% 2.1%
P4 A4 4.2% 5.6% 4.8% 6.6% 6%

Two steroids were used as substrates. pregnenolone; P5, 17a-hydroxypregnenolone;
170HPS5, progesterone; P4, 17a-Hydroxyprogesterone; 17OHP, androstenedione; A4



