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Abstract: [ Purpose] To reveal the functions and differences of FEZF2 gene in species of Bovidae
family. [ Methods] The sequences of FEZF2 gene in domestic animals of Bovidae and homolog-
ous sequences of non-Bovidae species for comparison were downloaded from NCBI and Ensembl
databases, the structure of FEZF?2 gene, and the physicochemical characteristics, amino acid composi-
tion, motifs and conserved domains, advanced structures, biological pathways involved, molecular
functions and evolutionary relationships of its encoded proteins were compared and analyzed using
the methods of bioinformatics and comparative genomics. [ Results ] The structure of the transcrip-
tion region of FEZF2 gene is different among species of Bovidae, which mainly shows that the se-
quence length of the untranslated regions and introns is inconsistent. However, the structural pattern
of their coding sequence (CDS) is consistent, which displays collinearity with the CDS structure of
non-Bovidae animals. FEZF2 protein of Bovidae species is a hydrophilic protein without a signal pep-
tide sequence and a transmembrane domain that performs biological functions in the nucleus, and con-
tains a conserved zinc finger domain of COG5048. The prediction showed that the biological process
involved in this protein is mainly related to the regulation of neuronal development, and the molecu-
lar function is mainly related to chromatin binding, transcriptional activation or inhibition. There is a
continuous glycine repeat region in FEZF2 sequences of Bovidae and non-Bovidae mammals. Buf-
falo, yak, sheep and goat are all 13G type, but cattle and zebu have two alleles of 12G and 13G. The
amino acid composition, sequence consistency, physicochemical characteristics, motifs, domains and
advanced structures of FEZF2 protein among the species of Bovidae are similar, but there are some
differences among different genera of Bovidae. Phylogenetic analysis showed that the FEZF2 pro-
teins of the same genus of Bovidae are closely related to each other. [ Conclusion] This study re-
veals that the structural pattern of FEZF2 gene CDS is highly consistent among the domestic animals
of Bovidae. As a nuclear functional protein, FEZF2 may be involved in the regulation of gene expres-
sion in neuronal development and body immunity in the species of Bovidae.

Keywords: species of Bovidae; FEZF2 gene; molecular characteristics; gene function; bioinformat-

ics and comparative genomics analysis
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FEZ K845 % 1 2 (FEZ family zinc finger
protein 2, FEZF2) M FR I M IR in BEdR HE R 1 2
(forebrain embryonic zinc finger-like protein 2), Py
PR E BN E W EZE LR, A% 61
CoH, FERESHAN 1 AN H &R B X", FEZF2
VBN — Tl Sl AR 7, S5 AT R T
BRI, PRI STk B T
e A PR 7 1 e 3k S LA S e SCHR ST, 34 %L
NS 1 5 Bt 5155 SA (semaphorin SA, SEM-
ASA) PR ST M 88 i S B0 B 92 S I 52 4 A7
KB, FLIR R TS FEZF2 3L RAE LR 2Rk,
T3 SEMASA WA L, s s 5P G
FHIEH) TNF-a F IL-8 55 22 BE N FRBP, EFLIR
KW, FEZF2 B85S SEMASA #ik 1A, (AFE

Gy A A h R B IKCHR TR RBU k4P, 78
e p B . FEZF2 LRt =)0 24 B &R
FRILTE B X AFAE 12G A M 13G A 2 Fasfi
BN, 13G B ) FEZF2 %5 3L R [ T SEM-
ASA KK, FE13G/13G R A4 XF L
MRS, KRR 12G/12G A B 5 4R 1 2
£, FEZF2 JEPRG T8 2050 22 3 afk, &
TN BT SANE T, 4itS/FF (coding
sequence, CDS) 4=/ 1380 bp (B¢ 5 : NM_
001038198.2); 7K4: FEZF2 3L E A T4 21 5
ik, A& 9 MNMMNE TR 8 MNE T, CDS &K
#°4 1380 bp (B5 . XM _045163982.1), 4 fh
A8 OO ] S 1R R R RUK AR BEIR FEZF2 JETRRY
o A B ;TR BLOK 2R HAETE ¢ 165G>A, BT
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HMETFRN 4 AN, i IX K S 2R Rk
AR —

SRR IR E A . KA FEA L 4R
FEILES, BAVH. REMEHSEZ /A
i, TERERBPOL A h AL HEAEH . FEZF2
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1 MREREE

1.1 FEZF2 J7 3\ R HERESCAF IR
FHTEAE KA . s A 48
L REE L IR R FEZF2 2
K8 AP0 DL T s i i — 2 4
BHeh B[R IR FE 51, 24 0 NCBI £ ds % (https://
www.ncbi.nlm.nih.gov/) F Ensembl £t} & (http:/
asia.ensembl.org/index.html) T %k, 2414 L 47
B, S IR S8 R B 9 5 AT RE AR AE B 1R Y 5
&, HTARE T IEERE B WL 1. HTE
M PR 4R GTF Sl NCBI A
2H B ¥ % (https://www.ncbi.nlm.nih.gov/genome/?

*® 1 FEZF2 EREFFHIFRIR
Tab. 1 Sequence source of FEZF2 gene

eSS IREs HABFIIS kg 73RV
accession number of gene sequences accession number of protein sequences species source of sequence
XM_045163982.1 XP_045019917.1 7K Bubalus bubalis NCBI
NM_001038198.2 NP_001033287.1 i@ Bos taurus NCBI
ENSBTAG00000020302 ENSBTAP00000027056 HBA Bos taurus Ensembl
XM_019984262.1 XP_019839821.1 JR4F Bos indicus NCBI
JX312831.1 AFS31067.1 8 2F Bos indicus NCBI
ENSBIXG00000029646 ENSBIXP00000000579 HZEH: Bos taurus hybrid Ensembl
ENSBIXG00005030934 ENSBIXP00005045927 #5E 4 Bos indicus hybrid Ensembl
ENSBGRG00000026510 ENSBGRP00000042330 Y&} Bos grunniens Ensembl
XM_005696081.3 XP_005696138.2 WLE Capra hircus NCBI
XM_004018621.5 XP_004018670.3 432 Ovis aries NCBI
XM_010980957.2 XP 010979259.2 DY Camelus dromedarius NCBI
XM_032458017.1 XP_032313908.1 WFIRLE Camelus ferus NCBI
XM_014868769.2 XP_014724255.1 I Equus asinus NCBI
XM_023620158.1 XP_023475926.1 Y Equus caballus NCBI
ENSCHYG00000014589 ENSCHYP00000021735 IR Cervus hanglu yarkandensis Ensembl
XM_021069124.1 XP_020924783.1 W Sus scrofa NCBI
NM_018008.4 NP_060478.3 N Homo sapiens NCBI
NM_080433.3 NP_536681.2 KR Mus musculus NCBI
XM_023249900.2 XP_023105668.1 M Felis catus NCBI
XM _042927529.1 XP 042783463.1 Wi Panthera leo NCBI
XM 414411.6 XP_414411.2 XS Gallus gallus NCBI
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®2 FEZF2 ERYmIGXMHEEK
Tab.2 Base composition in the coding region of FEZF2 gene

YyFh species A G T C A+T C+G
Bubalus bubalis_13G 21.30 28.26 16.45 33.99 37.75 62.25
Bos taurus_12G 21.42 28.03 16.63 3391 38.05 61.95
Bos taurus_13G 21.38 28.12 16.59 3391 37.97 62.30
Bos indicus_12G 21.57 27.96 16.49 33.99 38.05 61.95
Bos indicus_13G 21.38 28.12 16.52 33.99 37.90 62.10
Bos taurus hybrid_13G 21.38 28.12 16.59 3391 37.97 62.03
Bos indicus hybrid_13G 21.38 28.12 16.52 33.99 37.90 62.10
Bos grunniens_13G 21.38 28.12 16.52 33.99 37.90 62.10
Capra hircus_13G 21.59 28.19 16.30 3391 37.90 62.10
Ovis aries_13G 21.59 28.19 16.30 3391 37.90 62.10
Camelus dromedarius_22G 21.10 28.61 16.02 34.26 37.12 62.88
Camelus ferus_24G 20.94 28.92 15.88 34.26 36.82 63.18
Equus asinus_16G 20.72 28.84 15.29 35.14 36.01 63.99
Equus caballus_19G 20.45 29.23 15.19 35.13 35.64 64.36
Cervus hanglu yarkandensis_14G 21.26 28.63 16.05 34.06 37.31 62.69
Sus scrofa_17G 21.35 28.32 16.49 33.84 37.84 62.16
Homo sapiens_16G 21.16 28.41 15.72 34.71 36.88 63.12
Mus musculus 7G 23.10 25.37 18.06 33.48 41.15 58.85
Felis catus 21G 20.57 29.46 15.41 34.55 35.99 64.01
Panthera leo_19G 20.81 29.16 15.48 34.56 36.29 63.71
Gallus gallus 0G 20.36 30.24 13.65 35.75 34.01 65.99

E: WP XA R L BTG RN IZMAMFEZR2 R A A M H AR E RS FIH.

Note: Chinese name of species list in Tab.1; “number+G” indicates the number of glycine repeats in the FEZF2 amino acid sequence of species; the same

as below.
®3 4RI FEZF2 ERZERRFFIR—BUE
Tab. 3 Nucleotide sequence consistency of FEZF2 gene between the species of Bovidae and non-Bovidae %
Wl Bubalus Bos Bos Bos Bos Bos Bos Bos Capra Ovis
. bubalis_ taurus_  taurus_  indicus_  indicus_  taurus hybrid_ indicus hybrid_ grunniens_ hircus_ aries_
spectes 13G 12G 13G 12G 13G 13G 13G 13G 13G 13G
Bubalus bubalis _13G HxE 99.0 99.7 99.7 99.7 99.0 99.7 99.7 98.7 98.7
Bos taurus_12G 0.8 ok 99.3 99.3 99.4 99.8 99.3 99.3 97.9 97.9
Bos taurus_13G 0.3 0.5 Hxx 100.0 99.9 99.2 100.0 100.0 98.6 98.6
Bos indicus_12G 0.3 0.5 0.0 ok 99.9 99.2 100.0 100.0 98.6 98.6
Bos indicus_13G 0.4 0.4 0.1 0.1 ok 99.2 99.9 99.9 98.5 98.5
Bos taurus hybrid_13G 0.9 0.2 0.6 0.6 0.7 HEE 99.2 99.2 97.8 97.8
Bos indicus hybrid_13G 0.3 0.5 0.0 0.0 0.1 0.6 Hkk 100.0 98.6 98.6
Bos grunniens 13G 0.3 0.5 0.0 0.0 0.1 0.6 0.0 HoAk 98.6 98.6
Capra hircus_13G 1.4 2.0 1.5 1.5 1.5 2.1 1.5 1.5 Hxx 99.9
Ovis aries_13G 1.4 2.0 1.5 1.5 1.5 2.1 1.5 1.5 0.1 HHE

TE: WALCL ERUEIOR A B, X AL LR BUEAR A B

Note: The values above diagonal line indicate the identity, the values below the diagonal indicate divergence.

K ABAERHIFIE] FEZF2 1) CDS KEGMARY 2.2 RIERAIA. FALRHE X505 b
LN R BN —E, SHAMAF R FARLINE  2.2.1 FEZF2 AR IERALK

RS NE M 5 IR TERIEMRA N b, AR FhE]
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YiFh species

Bubalus bubalis_13G
Bos taurus_12G J T T S S
Bos taurus_13G

Bos indicus_12G

Bos indicus _13G

Bos taurus hybrid_13G e
Bos indicus hybrid_13G -+ -+ -+~
Bos grunniens_13G
Capra hircus_13G

LR

Ovis aries_13G B S P

1L 111 111

111 111 222 333 333 333 333 333 333 333 333 333 333 333 333 333 333 333 333 444 455 555 555 555 556 666 666 666 777 T77 777 777 788 888 888 889 112 222 333
414 666 666 144 000 000 111 111 111 122 222 222 223 333 333 333 444 444 444 455 778 900 333 444 555 990 000 333 999 555 666 677 777 900 001 333 990 990 000 333
345 012 345 789 456 789 012 345 678 901 234 567 890 123 456 789 012 345 678 901 890 901 567 456 678 890 789 456 789 123 345 901 234 901 890 567 890 890 456 678
TGC GAG GCG GTG GGC GGC AGC GGC GGC GGC GGA GGA GGA GGT GGA GGC GGC GGT GGG GGG GCC GGT ACG CCG CTC GCC GCC TTG GCC GCC GAG GGT GGC GGT GCG TGT ACT CAA TAC GCC
00 5o 56 500

ST T ..CL

ST T ..CL

ol e LT T ..CL

[ R I ..C..

ST T ..CL

ST T ..CL

.G ..C . .C.AL.G..A..C..C..G..T ...
.G..C.. ..C..AL.G..A..C..C..C..TA..

TE: PR SR IR | BTG RN YA FEZF2 EFFIT T EME R TR BRI AR ARSI

Note: Chinese name of species list in Tab.1; “number+G” indicates the number of glycine repeats in the FEZF2 protein sequence of species; the same as be-

low. The shaded area is the continuous glycine coding region.

B1 4§89 FEZF? EEZERFER

Fig. 1

Nucleotide sequence differences of FEZF2 gene in species of Bovidae
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Fig.2 Structure of FEZF?2 gene in Bovidae and non-Bovidae
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Tab.4 Comparison of FEZF2 gene structure between species of Bovidae and non-Bovidae

W P RN A SMETFH AT TH K J% /bp length
. chromosome number of number of
species location exon mon JUTREl E2 E3 E4 ES E6 E7 E8 E9 3UTR CDS
Bubalus bubalis 13G NC_059177.1 9 8 1233 1175 910 135 133 3318 79 64 160 309 3673 1380
Bos taurus_12G NC_037349.1 6 5 219 27 134 907 135 133 681 424 1377
Bos taurus_13G Ensembl 6 5 219 27 134 910 135 133 679 419 1380
Bos indicus_12G NC_032671.1 5 4 295 237 907 135 133 687 430 1377
Bos indicus_13G NC_032671.1 6 5 219 27 134 910 135 133 687 427 1380
ﬁ;lirti‘:iljl;sG Ensembl 6 5 921 729 134 910 135 133 715 455 1380
g;’gr’i’(’i"_”g’é Ensembl 6 5 815 623 134 910 135 133 715 455 1380
Bos grunniens_13G Ensembl 6 5 358 166 134 910 135 133 719 459 1380
Capra hircus_13G NC_030829.1 5 4 295 237 910 135 133 688 431 1380
Ovis aries_13G NC_056072.1 5 4 1329 1271 910 135 133 702 455 1380
Camelus dromedarius 22G ~ NC_044527.1 5 4 234 176 928 135 133 654 397 1398
Camelus ferus 24G NC_045712.1 4 3 21 897 135 133 390 133 1404
Equus asinus_16G NW_014638425.1 5 4 282 224 910 135 133 669 413 1380
Equus caballus_19G NC_009159.3 4 3 83 944 135 133 651 394 1389
f::}::;;’e‘;’;i{i’MG Ensembl 6 5 281 89 134 913 135 133 718 458 1383
Sus scrofa_17G NC_010455.5 5 4 1276 1218 907 135 133 327 70 1377
Homo sapiens_16G NC_000003.12 5 4 330 272 910 135 133 662 405 1380
Mus musculus_7G NC_000080.6 5 4 332 279 890 135 133 867 607 1368
Felis catus 21G NC_018724.3 6 5 841 778 528 402 135 133 672 415 1395
Panthera leo_19G NC_056680.1 4 3 861 135 133 348 91 1389
Gallus gallus_0G NC_045712.1 4 3 21 856 135 133 534 133 1326
#: E1~E97r RSN EF1~9,
Note: E1-E9 indicate exons 1-9, respectively.
#z5 4RMSIESFREY FEZF2 RIEERHERRK
Tab. 5 Amino acid composition of FEZF2 in species of Bovidae and non-Bovidae %
O Bubalus Bos Bos Bos Bos Bos Capra Ovis Homo Mus Gallus
amino acid bubalis_ taurus_ taurus_  indicus_  indicus _  grunniens_  hircus_  aries _  sapiens_  musculus _  gallus
13G 12G 13G 12G 13G 13G 13G 13G 16G 7G 0G
HAR Ala 9.6 9.6 9.6 9.6 9.6 9.6 9.2 8.9 10 9.7 9.3
AR Arg 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 43
RABER% Asn 4.1 4.1 4.1 4.4 4.1 4.1 4.1 4.1 4.1 42 3.9
REAE Asp 1.7 1.7 1.7 1.7 1.7 1.7 2 2 1.7 1.8 1.8
P Cys 4.8 438 438 4.6 48 438 438 438 438 48 48
B E B Gln 2.8 2.8 2.8 2.8 28 2.8 2.8 2.8 2.8 29 32
B Glu 3.9 3.9 3.9 3.9 3.9 3.9 3.7 3.7 3.9 4.0 43
HAR Gly 10.9 10.7 10.9 10.7 10.9 10.9 11.1 11.1 10.9 8.6 10.2
HE W His 48 48 48 48 4.8 48 48 48 48 5.1 5.9
R e 22 22 22 22 22 22 22 22 22 22 2.9
&R Leu 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.5 8.6
MR Lys 8.7 8.7 8.7 8.7 8.7 8.7 8.7 8.7 8.7 8.8 9.1
ER Met 13 1.5 1.5 15 15 15 13 1.3 1.3 13 1.4
K E AL Phe 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.4 43
I %8 Pro 7.8 7.6 7.8 7.9 7.8 7.8 7.8 7.8 8.3 7.9 10.2
25 R Ser 7.0 72 7.0 7.0 7.0 7.0 7.0 7.0 7.0 8.6 5.7
75282 Thr 5.7 5.7 5.7 5.7 5.7 5.7 5.9 6.1 5.0 5.7 4.1
58 Trp 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
B IR Tyr 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.5
AR Val 4.4 4.1 4.1 4.1 4.1 4.1 44 44 4.1 42 3.4
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Tab. 6 Basic physicochemical characteristics of FEZF2 for species of Bovidae and non-Bovidae
Wi Bubalus Bos Bos Bos Bos Bos Capra Ovis Homo Mus Gallus
species bubalis_ taurus_ taurus_ indicus_ indicus_  grunniens_  hircus_ aries _ sapiens_ musculus_  gallus _
P 13G 12G 13G 12G 13G 13G 13G 13G 16G 7G 0G
LS B
RERNE 459 458 459 458 459 459 459 459 459 455 441
number of AA
EER
. . 9.52 9.52 9.52 9.55 9.52 9.52 9.52 9.52 9.52 9.52 9.59
isolectric point
E=N
A7 ik . 48.88 48.84 4891 48.86 48.91 48.91 48.88 48.91 48.81 48.93 47.62
molecular weight
SRIRTER IR ()
strongly acidic AAs 26 26 26 26 26 26 26 26 26 26 27
TRBRE R (+)
strongly basic AAs 57 57 57 57 57 57 57 57 57 57 59
BiK &R
hydrophobic AAs 138 137 137 137 137 137 136 135 139 137 127
BRI 124 125 124 124 124 124 125 126 121 131 106
polar AAs
N %A- =]
.Thﬂ.s.%aﬁ 43.74 44.09 44.28 42.64 44.28 44.28 43.32 42.90 44.90 44.10 43.60
instability index
SRR M ST
grand average of —0.324 —-0.327 —0.329 —0.342 —0.329 —0.329 —0.334 —0.340 —0.328 —0.348 —0.473
hydropathicity
= =P
Hﬂ.ﬂﬁyﬁ.%ﬁ 68.1 67.62 67.47 67.62 67.47 67.47 67.67 67.45 67.91 67.21 64.26
aliphatic index
1.575% . N N N N N N N N N N N
signal peptide
FHLIX
transmembrane N N N N N N N N N N N
region
e N TEiZg .
Note: N. without the structure.
EFPA Bl
motif pattern domain —
Bos indicus_13G - —) = —Eéi:ig
Bos indicus hybrid_13G e e—y . T
Bos taurus _13G — — - =
Bos taurus 12G - —) = _iﬁzs'ﬁo
Bos taurus hybrid 13G - _—) ] -
Bos grunniens _13G T —— Rt
Bos indicus_12G - —) e
Cervus hanglu yarkandensis _14G mm s = tif 1-OVKCTICNKAF OV KK J CCFCRNEDT RV
Corms gl yarar o o= ot QIO AT R FICO AL
Capra hircus_13G T —) mam  motif 2-ROASTLCR K[ | TOEK! }\C'\QC KAFNRSSTLAT. [R1A hFlV(t
Ovis aries _13G TR ——) ] if 3 < Iy oW VOCEVENALY) THT( A INNCK
Ous aries 136, = o3-S RNFICEVCORVEN LR W TR CKYCAGE
}A;[L;S musculgsl_ch W —__— | motif 4 &\L!I.SS‘!\SLWFW AC Rﬂl % ﬁlTS}\TL%fS‘[RP\L‘EUb[R}l E {R
is catus e . TV | ] | IOV IO VWY
ol cans 200 = = ot [{TNCHVCCEAELALY SALAGR LK QYNAYCL S SLTTRVID
Camelus dromedarius_22G W —— m motif 6 FADS 0 Hiu_\']_[‘s L CM[ [0 L ] E\‘ SMU_SI SLU'I};SSLRA
Camelus fe 24G N —— = om0V R Vil
Equa asis 160 s mmm  otif 71 KLFLLEVAKLACLIADKF 4. KERL A/ LEQVLKENSA
Equus caballus_19G —— M motif 8 <SATY ' SELLGO ! LF SOLLNTOAAALA
Sus scrofa_17G — — = T '.E' 7oy . )
Gallus gallus_0G — — mmm  MOtIf9 4 \F J\
S ayse a1

0 100 200 300 400 500 0 100 200 300 400 500

motif 10 Ay STADLTATS

B3 4RFdE4-RianY FEZF2 MEFEXFRTE

Fig. 3 Motif patterns and conserved domains of FEZF2 in species of Bovidae and non-Bovidae

AR R BUREFE & 1 568 FEAR (5wjq.1.C). 7K
4 A (12/13G). 4 (12/13G). FEAFILEE
f) FEZF2 #& F = 4k 45 ¥4 5 80 — B0 0 43%,

B35 RN 37% (AA275~445 Z[al); 47 13G 1Y
SRR Swijq.1.C BB E RN 37%, — 3tk
H41%, B 1 ASEEHEEERE . T A AR R 7 55 X
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X
Vo

<)

g)

¥
v

e a) K4 13G; b) W4 12G; o) FEA 13G; d) g4 12G; o) 4 13G; H4E4 13G; g) 4i3F 13G; h) 1L 13G.
Note: a) Bubalus bubalis_13G; b) Bos taurus_12G; c) Bos taurus_13G; d) Bos indicus_12G; e) Bos indicus_13G; f) Bos grunniens_13G; g) Capra

hircus_13G; h) Ovis aries_13G.

4 FUMEHRENY FEZF2 A =R
Fig. 4 Tertiary structure of FEZF2 protein predicted in Bovidae

®7 EREYHM FEZF2 EH ZREHE
FERHE L
Tab. 7 Proportion of amino acids that form the
secondary structure of FEZF2 proteins in

different species %
Yyl odF e EMRE pE TS

species alpha helix extended strand beta turn random coil
Bubalus bubalis 13G ~ 23.97 10.68 4.36 61.00
Bos taurus_12G 23.58 10.48 5.24 60.70
Bos taurus_13G 23.97 10.68 436 61.00
Bos indicus 12G 23.58 12.66 5.24 58.52
Bos indicus_13G 23.97 10.68 436 61.00
Bos grunniens 13G 23.97 10.68 4.36 61.00
Capra hircus_13G 23.09 11.55 4.79 60.57
Ovis aries_13G 22.22 12.85 4.79 60.13
Homo sapiens_16G 23.75 12.42 4.58 59.26
Mus musculus 7G 23.74 12.53 4.40 59.34
Gallus gallus_0G 24.26 13.15 4.76 57.82

BAE COG5048 PRATEEHIBEIX, = HEL5HE R I

XK 6 MR EHE S (EEF S, 5

SERI TR —B, =4SSR E, SRR

PN AE —E 2%, K4b5%E4 . mAdn

13G Fl 12G %I FEZF2 #8fi 22 5%, {H 5384 13G

RIZE FAIXT RN (K] 4).

2.3 WAMMENRL. AW RE Koy T I
WARME N TR . AW FF FEZF2 & T

ANPAZL N Y SCRE M EUE R 10 (543), W] FEZF2
H|EANTEA RN LD ReE R A B, A
{Z B . FEZF2 B 52 5% R .
i) [ Rs  ANE  [OFE 3 B R DR A N 2w i 0
F TR . TGS P E A Z ot e Y e
SRR, BRSNS, BA
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Il RNA A8 117 e n re e JE R SE 58 i
HA RS 8 A gt 3k R R 1 7 5 R e R s A
M DI6E
24 EABOAEST

HE S ATA: 54 40RF Y FEZF2 2 FAH
HBAEHMEAAT MR, HhdgmaiEEn
FZABCLIIB, CUX1, CUX2, ETV1, FOXP2,
KCNN2, NEUROG2., NR2El, OTP. PAX6,
SATB2. SLC38A11. SOX5. TBRI FlZFPM2 %,
FE RS 5 M Rk T T ke s ik
FFENG O OCERIR Y -, S 586 R4
) 84 B RN 531k B 7 SR DR L B SR S o o 1R
T, LTS T E, S5
TEA R ST AT, S 5T E B
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e E IR GE RN, EREE . S, i
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Note: Network nodes indicate proteins. a) Bubalus bubalis; b) Bos taurus; c) Bos indicus hybrid; d) Bos grunniens; ¢) Capra hircus; f) Ovis aries.

B 5 4RM49% FEZF2 EAREEIERAMLE

Fig. 5

fIE) DA K il 5 48 St aok 7 1%) 7 Si 0 o BRI 7 R EL A
TG AA B ST IR T4
2.5 HEMTI—HHEES RGKE ST

HIE 6 AT : &4 RHFh FEZF2 Z AR 751
) —EHETE 99.7%~100.0% Z 18] ; EAT5AE4F
I 7L 3l FEZF2 & 3L 7 5 (1) — BUHETE 94.1%~
99.3% Z[a]; SXGH)FH—BHEIRAL, 7E 78.9%~

—E%
identity

Interaction network of FEZF?2 protein in species of Bovidae

79.4% Z [i] . £ WAt FEZF2 2 312 5 51 8] 1Y 2%
S R ESE AR ER XA S 250
K7,

HME 8. ERGELAEW I, HEf . &
4 fEA . PWERE ., KESILF . HEERE
— R, THERR 99%; WA T I ik
e, BRI AL KR RIETRAE S — 3

3 |45 [6 |78 |9 (1011 [12 |13 |14 |15 % 171810
1 81996 |99.6 {006 {006 |00.8 /99,3 |991 |97.4 1974 ! 1949 197.8 197.8 ' Bubalus bubalis_13G
2. ] 04 996 |99.8 1000}  [98.9 987 |96 |945 [97.4 |9 |2 Bos taurus_12G
3 |0z |02 100.0/ 99.8 [100.0[100.0/99.1 |98, 79.2 | Bos taurus_13G
4 |04 0402 908 |996 (998 |99.8 (989 |98 |789 Bos indicus 12G
5 102 /0270002 ] 998 100.0/100,0{99.1 |98 |5 Bos indicus_13G
6 |04 (0002 04 02 _ Bos taurus hybrid_13G
7 (02 02 000200 Bos indicus hybrid_13G
8 |02 02[00[02]00 Bos grunniens 13G
© 8|9 [o7]11]0a[11 08 Capra hircus_13G
@ SE ECEETHEENEEN EER KRN 0 Ovis aries_13G
W P27 s s[5 (20 (31 (20 (2033 36 MMi000/080 [s8s 1 Camelus dromedarius_22G
:E'\ Zl2larfai[2e]af (20 Camelus ferus 24G
NS (3 |22 27 (242724 Equus asinus_16G
2227|2427 24 ' Equus caballus_19G
15 |09 (09|07 |09 |07 | . Cervus hanglu yarkandensis_14G
16 |25 [20 |27 |29 |27 Sus scrofa_17G
17 [ 27 [31 [ 2931 |29 Homo sapiens_16G
18 |53 [57[55|67[65]s . . ; 545|680 (6136 1852 /771 | 18 Mus musculus_7G
19 |22 (27|24 [27 |24 |27 |24 |24 )29 (31 |13[13|08)09 |27 (15 | 54 |9 Felis catus_21G
20 |22 [27 |24 |27 [24 |27 |24 (24|29 |31 |13 [13 |09 09|27 1518|5000 | 20 Panthera leo_19G
21 |241 (248|245 | 248|245 |248 |24.5 | 245|245 |24.5 245|245 [238 |238 | 245 [231 |238 | 273 |235 235 21 Gallus gallus_0G
1 (2 [3 ][4 |s |6 |7 (8 [0 [10 |11 [12 [135 |14 [ [ [17 18 [19 [20 [21 |

TE: XML EIrBUEFOR IS — 3, WA I BB R P51 4B

Note: Data above the diagonal line indicate the identify, and below the diagonal line indicate the sequential divergence.

&6

4R S5IEERIT FEZF2 SEBRFY|—BIE S0 IE

Fig. 6 Identify and divergence of FEZF2 amino acid sequences between species of Bovidae and non-Bovidae
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Fig. 7 Amino acid sequence differences of FEZF2 among the species of Bovidae and non-Bovidae
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Fig. 8 Phylogenetic relationships of FEZF2 in species of Bovidae and non-Bovidae
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