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XEBHE: Analysis of Multiplicity of Hypoxia-Inducible Factors in the Evolution of Triplophysa
Fish (Osteichthyes: Nemacheilinae) Reveals Hypoxic Environments Adaptation to Tibetan
Plateau
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FIGURE 1 | Phylogenetic tree of the
HIF-a genes. The maximum
likelihood method was used to
reconstruct the tree that was rooted
with invertebrate HIF-o sequences.
Species are listed along with their
phylums or classes.

Outgroups




A bHLH domain
Cys/Ser
20 30 40 50 60 70
e T wi]] | S Eil| I B S I |
YCo-HF2e4 E KSRDAARSIRR SKETEVFYEL AHQLPLPHSVY SSHLDKASIM RLAISVLRTR
Ts-HIF2c4 E KSRDAARCRR SKETEVFYEL AHQLPLPHSV SSHLDKASIM RLAISFLRTR
TOHIF-2aA - - - - - = = - -R SKETEVFYEL AHQLPLPHSY SSHLDKASIM RLAISVLRTR
PDHIF2aa E KSRDAARCRR SKETEVFYEL AHQLPLPHS| SSHLDKASIM RLAISFLRTR
Zebraish-HIF-200 E KSRDAARCRR SKETEVFYEL AHQLPLPHS! SSHLDKASIM RLAISFLRTR
Bigheadcarp-HIF-208 E KSRDAARCIRR SKETEVFYEL AHQLPLPHSI SSHLDKASIM RLAISFLRTR
Slvercarp-HIF204 E KSRDAARCRR SKETEVFYEL AHQLPLPHS!| SSHLDKASIM RLAISFLRTR
vC-HF28 E KSRDAARCRR SKETEVFYEL SHQLPWVPHSY SSHLDKASIM RLAISFLQTR
Ts-HIF-28 E KSRDAARCRR SKETEVFYEL SHQLPVPHSVYV SSHLDKASIM RLAISFLQTR
TDHIF2B E KSRDAARCRR SKETEVFYEL SHQLPVPHSV SSHLDKASIM RLAISFLQTR
PDHF2B E KSRDAARCRR SKETEVFYEL AHQLPLPHSI SSHLDKASIM RLAISFLRTR
Zebrafish-HIF28 E KSRDAARCRR SKETEVFYEL AHHLPLPHS| SSHLDKASIM RLAISFLRTR
Bighead carp-HIF-28 E K SRDAARCRR SKETEVFYEL AHQLPLPHSI SSHLDKASIM RLAISFLRTR
sivercarp-HIF28 E KSRDAARJCCRR SKETEVFYEL AHQLPLPHS| SSHLDKASIM RLAISFLRTR
Cavefish-HIF2a E KSRDAARCIRR SKETEVFYEL AHQLPLPHSV RSHLDKASIM RLAISFLRTR
Cod-HIFF2a E KSRDAARCRR SKETEVFYEL ASQLPLPHSL TSHLDKASIM RLAISFLRTR
Tetraodon-HIF-2a - = = = = = = = S e e e e e e e e e e e e e e e e e e me e e e e e e e e e e e - -
Fugu-HIF2a E KSRDAARCIRR SKETEVFYDL AHQLPLPHSY SAHLDKASIM RLAISFLRTR
Stickleback-HIF-2a E KSRD- ARICIRR SKETEVFYEL AHQLPLPRQ- APHLDKASIM RLAISFLRTR
Tiapia-HiF-20 E KSRDAARCRR SKETEVFYEL AHQLPLPHSV SAHLDKASIM RLAISFLRTR
Amazon molly-HIF-2a - - - - - - - - B T T T
Platyfish-HIF-2a - - - = - = - - o T I T RLAISFLRTR
- HEK293T cell line p=0.2239 [ Noermoxia
40.007 = —
=0.0017 :
2 [ Hypoxia
=
20.004
Bt
=
S 4.00-
2 4.00
@
]
@© p=0.0049
2. :
G 3.004 —-L
3
|
4]
=
B 200 p=0.1340
E = | —
o p=0.8424
1
1.00 =015
— 1 p=0.0552
| S ]
{]{]” T T T T T T T T T T T
S\C’&c‘?’o o,bo\“o?'qpo 40“‘\0"‘3’@0"‘:»‘?‘ S
@\»,“’é’é\‘%&‘ "“"@\» Q*Q-\i‘
ey QO’ e QQ meg QQ meg 0 el .QQ ey QQ) _,\C.) Q e QQ

FIGURE 4 | Transcriptional activity analysis of different HIF-as under normoxic and hypoxic conditions. (A) Multiple
sequence alignment of the N-terminus of the HIF-2a bHLH domain amino acid sequences. The basic domain that interacts

directly with DNA is marked with a solid dash line and the variation between serine and cysteine at position 28 is marked by

aregular red triangle. YC, T. scleroptera, PD: P. dabryanus TD, T. dalaica; TS, T. siluroides. (B) Transcriptional activity
comparative analysis of different HIF-as between high-elevation T. scleroptera (YC) and low-elecation P.dabryanus (PD).
Significant differences in the transcriptional activity of HIF-2aA. Error bars represent the mean + SEM. Statistical
significance was determined using the two-tailed unpaired Student t-test with P< 0.05.
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