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Study of Selenoproteins
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mitochondrial oxidative phosphorylation,
MADHMADPH oxidase, P-450
monooxygenase, Bpoxygenase,
cyclooxygenase, xanthing oxidase, and others.
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Glutathione peroxidase (Gpx)
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Science 2003, 300, 1439-1443.
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Mammalian Selenoproteins

I Glutathione Peroxidase 1
Glutathione Peroxidase 2
Glutathione Peroxidase 4
Thioredoxin Reductase 1
Thioredoxin Reductase 2
Thioredoxin Reductase 3

Methionine-(R)-sulfoxide Reductase

Selenophosphate Synthase 2
SelenoF
SelenoH
SelenoM
SelenoS
SelenoT
SelenoW

Identified at pH 7.5 —>

Identified at pH 5.75

pH7.5 pHS5.75
s Reactivity : High Cys Reactivity : Low

Sec Reactivity : High Sec Reactivity : High

Glutathione Peroxidase 3
lodothyronine Deiodinase 1
lodothyronine Deiodinase 2
lodothyronine Deiodinase 3

Selenol

SelenoK
SelenoN
SelenoO
SelenoP
SelenoV
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Cell Chem. Biol. 2018, 25, 1157-1167
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; - Sec location .
Selenoprotein Abbreviation (protein size) Function P U b m e d j:% %:‘ 1; j-\. % ?E] g W E,J
Glutat_h\one‘ GPx1, GPX1 47 (201) Cytosolic glutathione peroxidase 7 = :I:' KT
peroxidase 1 I E 2 % 7'?
Glutathione GPx2, GPX2 40 (190) Gasfrointestinal glutathione E JJi i % j| IJ\‘[ﬁ EJ \ —n y
peroxidase 2 peroxidase
Glutathione GPx3, GPX3 73 (226) Plasma glutathione peroxidase
peroxidase 3
Glutathione GPx4, GPX4 73(197) Phospholipid hydroperoxide
peroxidase 4 glutathione peroxidase < 1 00 16
Glutathione GPx6, GPX6 73 (221) Olfactory glutathione peroxidase
peroxidase 6
lodothyronine DI1, D1, DIO1 126 (249) Thyroid hormone-activating
deodinase 1 iodothyronine deodinase
lodothyronine DIz, Dz, DIO2 133, 266 (273) Tissue-specific thyroid hormone-
deodinase 2 activating iodothyronine deodinase
lodothyronine DI3, D3, DIO3 144 (278) Tissue-specific thyroid hormone- .
deodinase 3 deactivating iodothyronine deodinase O
Thioredoxin TR1, TrxR1, 498 (499) Reduction of cytosalic thioredoxin Z 1 00 - 200
reductase 1 TXNRD1
Thioredoxin/glutath TGR, TR2, TrxR3, 655 (656) Testis-spedfic thioredoxin reductase c
ione reductase TXNRD3
Thioredoxin TR3, TrxR2, 522 (523) Reduction of mitochondrial _9
reductase 3 TXNRD2 thioredoxin and glutaredoxin el
Methionine-R- MsB1, SelR, SelX, 95 (116) Reduction of oxidized methionine CU
sulfoxide reductase  MSRB1 residues O
Selenophosphate SPS2, SEPHS2 60 (448 Involved in synthesis of — -
symhetzseg (@) selenoprmeir)\"s _D 200 1000 GPX4, GPX31 TRXRl & GPXZ
Selenoprotein W Selw, SEPW1 13 (87) Unknown 3
Selenoprotein T SelT 36(182) Unknown D_
Selenoprotein H SelH 38(116) Unknown
Selenoprotein V SelV 273 (346) Unknown > 1 000 GPXl
Selenoprotein | Sell, SEPI, EPT1 387 (397) Unknown
15kDa Sep15 93 (162) Putative role in quality control of .
selenoprotein protein folding in the ER >
Selenoprotein M SelM, SEPM 48(145) Unknown 0 5 1 0 15
Selenoprotein K SelK 92 (94) Putative role in ER-associated Se P rotel n N O .
degradation
Selenoprotein S SelS, SEPS1, VIMP 188 (189) Putative role in ER-associated N
i —y
Seleno fparadaton A = A '_'E / S I/_‘_\l -H-
protein O Sel0 B67 (669) Unknown (= =] v 4 E _) j-l_,
L= =4 (= -~ 32
Selenoprotein N SelN, SepN, SEPN1, 428 (556) Putative role during muscle

Selenoprotein P

SelP, SEPP1

59, 300, 318, 330, 345, 352,

367, 369, 376, 378 (381)

development

Se transport

Physiol Rev. 2014, 94, 739-777
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Thioredoxin reductase 1 cytoplasmic 05 Homo sapiens.
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100 GPX1 HUMAN Glutathione peroxidase 1

_|: GPX2 HUMAN Glutathione peroxidase 2
; GPX3 HUMAN Glutathione peroxidase 3

—\:.IjGPXG HUMAN Glutathione peroxidase 6
GPX4 HUMAN Glutathione peroxidase 4
SEPP1 HUMAN Selenoprotein P
SELS HUMAN Selenoprotein S
SELK HUMAN Selenoprotein K
MSRE1 HUMAN Methicnine-R-sulioxide reductase B1
SELV HUMAN Selenoprotein V
SELH HUMAN Selenoprotein H
SELT HUMAN Thioredoxin reductase-like selenoprotein T
SELN HUMAN Selenoprotein N

EPTA HUMAN Ethanol
SPS2 HUMAN Selenide water dikinase 2
SELO HUMAN Protein adenylyltransferase SelO
SELM HUMAN Selenoprotein M
10D1 HUMAN Type | iodothyronine deiodinase
10D2 HUMAN Type Il iodothyronine deiodinase
10D3 HUMAN Thyroxine 5-deiodinase
SEP15 HUMAN Selenoprotein F
SELW HUMAN Selenoprotein W
TRXR2 HUMAN Thioredoxin reductase 2
TRXR3 HUMAN Thioredoxin reductase 3
100 TRXR1 HUMAN Thioredoxin reductase 1
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09 GPX1 HUMAN Glutathione peroxidase 1
58 | EGPXZ HUMAN Glutathione peroxidase 2
99 GPX4 HUMAN Glutathione peroxidased

GPX3 HUMAN Glutathione peroxidase 3

—99|:GFXE HUMAN Gilutathione peroxidase 6

ISELS HUMAN Selenoprolein S

HUMAN protein K
I0D1 HUMAN Type | iodothyronine deiodinase
10D2 HUMAN Type Il iodothyronine deiodinase

1—IOD3 HUMAN Thyroxine 5-deiodinase

SEP15 HUMAN Selenoprotein F

BELV HUMAN Selenoprotein W

SELW HUMAN W
EPP1 HUMAN P

SPS2 HUMAN Selenide water dikinase 2

ELO HUMAN Protein adenylyliranslerase SelO mitochondrial

BELM HUMAN Selenoprotein M

FHIFeR 1Ml

-TRXR3 HUMAN Thioredoxin reductase 3
.TRXR1 HUMAN Thioredoxin reductase 1 cytoplasmic
TRXR2 HUMAN Thioredoxin reductase 2 mitochondrial

ELH HUMAN H

ELT HUMAN Thioredoxin reductase-like selenoprolein T

EPT1 HUMAN Ett 1

ELN HUMAN Selenoprotein N

42 MSRB1 HUMAN Methionine-A-sulfoxide reductase B1
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7 Homo sapiens glutathione peroxidase 1 (GPX1)
79 _L Homo sapiens glutathione peroxidase 2 (GPX2) N — — 1{ | 2

“ Homo sapiens glutathione peroxidase 3 (GPX3)
4gal_— Homo sapiens glutathione peroxidase 6 (GPX6)
Homo sapiens glutathione peroxidase 4 (GPX4)

2 Homo sapiens selenoprotein N (SELENON) > Xﬂ'?ﬁ, ROS*E ;é

1 Homo sapiens selenoprotein O (SELENOO)

Homo sapiens selenoprotein S (SELENOS) A=k
Homo sapiens selenophosphate synthetase 2 (SEPHS2) SEC = E‘Z

7 TL Homo sapiens methionine sulfoxide reductase B1 (MSRB1) Z'\'}— Eﬁ E}I =l E@L‘Zi 1{%

Homo sapiens selenoprotein H (SELENOH)

\

0.50

42

\
6 - — Homo sapiens thioredoxin reductase 2 (TXNRD2) I:I % \J— *E gé
o8 _I: Homo sapiens thioredoxin reductase 1 (TXNRD1) Z: ﬁ“ E
95 Homo sapiens thioredoxin reductase 3 (TXNRD3)

Homo sapiens iodothyronine deiodinase 1 (DIO1)

5 l' Homo sapiens iodothyronine deiodinase 2 (DIO2) qa %Eﬁ;‘%ﬁ% j]u ﬁ]/fﬂi
I~

Homo sapiens iodothyronine deiodinase 3 (DIO3)
1 Homo sapiens selenoprotein V (SELENOQOV)

Homo sapiens selenoprotein T (SELENOT)
20 Homo sapiens selenoprotein M (SELENOM)

2 Homo sapiens selenoprotein F (SELENOF)
Homo sapiens selenoprotein W (SELENOW)

Homo sapiens selenoprotein | (SELENOI)

Homo sapiens selenoprotein K (SELENOK)

a1 Homo sapiens selenoprotein P (SELENOP)
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w  GPX3 MOUSE Glutathione peroxidase 3 A gé . G le 2 3 4
10 GPX3 RAT Glutathione peroxidase 3 - b b b
P GPX3 HUMAN Glutathione peroxidase 3 J E3
———  GPX6 HUMAN Glutathione peroxidase 6 I \ l:b‘l . G PXl 5 2 5 3 9 4
GPX6 MOUSE Glutathione peroxidase 6 E3
100 73 NI
{prs RAT Glutathione peroxidase 6 ; : BEG = G PXl y 2 3 4
———GPX5 HUMAN Epididymal secretory glutathione peroxidase s’ ﬁﬁ =4 E
o GPX5 MOUSE Epididymal secretory glutathione peroxidase Y EE
1 I_—GPXS RAT Epididymal secretory glutathione peroxidase
{ GPX1 MOUSE Glutathione peroxidase 1

GPX1 RAT Glutathione peroxidase 1 \ —.—t— 7=
Y
L GPX1 HUMAN Glutathione peroxidase 1 j:uh':l 7T 9| ,ﬁﬁ (== E
100 GPX2 HUMAN Gilutathione peroxidase 2
| o EGPXZ MOUSE Glutathione peroxidase 2 Zz = Ei
@ LGPX2 RAT Glutathione peroxidase 2 == 71: —R
e -GPX4 MOUSE Phospholipid hydroperoxide glutathione peroxidase

N
19 GPX4 RAT Phospholipid hydroperoxide glutathione peroxidase ’~, — i

GPX4 HUMAN Phospholipid hydroperoxide glutathione peroxidase

, 0

@
]

a2 GPX3 ARATH Probable glutathione peroxidase 3 mitochondrial
83 GPX8 ARATH Probable glutathione peroxidase 8 Y-
100 ,—GPXS ARATH Probable glutathione peroxidase 5 j:u I I /TG PX %
o . L GPX4 ARATH Probable glutathione peroxidase 4
GPX6 ARATH Probable phospholipid hydroperoxide glutathione peroxidase 6 mitochondrial
39 ————GPX2 ARATH Probable glutathione peroxidase 2
. {GP)H ARATH Phospholipid hydroperoxide glutathione peroxidase 1 chloroplastic
100 (iPX? ARATH Putative glutathione peroxidase 7 chloroplastic
100 ’—GPXT HUMAN Gilutathione peroxidase 7
L___GPX7 MOUSE Glutathione peroxidase 7
100 ,—GPXB HUMAN Probable glutathione peroxidase 8

w L GPX8 MOUSE Probable glutathione peroxidase 8

METHGPXKEERS AR, M. KEREANRK.
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s s s D)) s
Q86VQ6  TRXR3_HUMAN Thioredoxin reductase @ TXNRD3 TGR, TRXR3
3 =4 -+ sy L A
eredo fifh 5 EE LERBIERIR
Q16881 TRXR1_HUMAN Thioredoxin reductase @ TXNRD1 GRIM12, —i
1, cytoplasmi... KDRF /I\ _t% I— 1+ i
Q9NNW?7 TRXR2_ HUMAN Thioredoxin reductase @ TXNRD2 KIAA1652, 5 ) 1’ —_— / L—

2, mitochondr... TRXR2 s K4 = =
. HFYFTMEEmER
Q9BQE4 SELS_HUMAN Selenoprotein S SELENOS SELS, VIMP,
AD-015, SBBI8 :I: =
. 25, %I\?ﬁsdﬁ@% =i
Q9Y6D0  SELK_HUMAN Selenoprotein K SELENOK SELK, =

HSPC030, HSPC297 -IIA-L
P07203 GPX1_HUMAN Glutathione peroxidase GPX1 7N
1
P22352 GPX3_HUMAN Glutathione peroxidase GPX3 GPXP .
3 =3 £
- GPxzxlxHrIifEE X
P36969 GPX4_ HUMAN Phospholipid GPX4 . 2:':-
A Y
hydroperoxide E G Px6 ~TL 7 'E‘
. XBREaptal, 18
glutathi...
- - — - 7 ~
P18283 GPX2 HUMAN Glutathione peroxidase GPX2 /—\Hq ;E{ﬁﬁl I*'? ﬂz*’j ~|-|J
;5 = =1V \gl:l 4 Tﬁl)\l
Q9NZV6 MSRB1_HUMAN Methionine-R-sulfoxide MSRB1 SEPX1,
reductase B1 HSPC270
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Crystal structure of the selenocysteine tofglycinemutant of human glutathione peroxidase 1

I Display Files + & Download Files

Crystal structure of the selenocysteine to) cysteinelmutant of human glutathionine peroxidase
2 (GPX2)

Crystal structure of human glutathione peroxidase 3 (selenocysteine tolglycine mutant)
G S 3 A

Crystal structure of the selenocysteine tojglycineg
4(GPX4)

W UIdpiay riucs v .vlnlln"lriivl

mutant of human glutathione peroxidase

PDBHfiZE G BIEF A SR EMEEE, S IZMH
REMSERRTHGCly. Cys. SerfiARME

TRRTIRCEMABRN AT, SRR, HE

A4 3 Bt | ER IR ARV 5 NN E T FRRLHE 1 TR LIS 2
EEEHFHITIRAE
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Rosetta(Robetta/y 2 iR 5528 R $8

I-TASSERE $# M 51 AJU

Sequence contains illegal characters:
KHVLFVNVAAYUGLAAQYPELNALQEELKNFGVIVLAFPCNQFGKQEPGTNSEILLGLKYVCF

Allowable characters are: ARNDCEQGHILKMFPSTWYV

Return to Form

Robetta ject v Structure Prediction v i

Submit a job for structure prediction

Required
arget Name @  GPX6

sequence @ | MFQQFQASCLVLFFLVGFAQQTLKPQNRKVDCNKGVTGTIYEYGALTLNGEEYIQFKQFA
GKHV

or upload FAST/ LS. Incorrect single letter amino acid sequence format

The sequence has been successfully submitted to the I-TASSER server.

Your job id number is $513444. You will be notified by email once the job is completed if an email h
your convenience of future visit): http://zhanglab.ccmb.med.umich.edu/I-TASSER/output/S513444/.

Your submitted sequence is of 194 residues:
=SELT_HUMAN

MRLLLLLLVAASAMVRSEASANLGGVPSKRLKMQYATGPLLKFQICEE HHVFEEYMRY '? '?' EIJ . VS U G
ISQRYPDIRIEGENYLPQPIYRHIASFLSVFKLVLIGLIIVGKDPFAFFGMQAPSIWQWG 7N - = =
QENKVVACMMVFFLSNMIENQCMSTGAFE\TLNDVPVWSKLESGHLPSMQQLVQ\LDNE%E LY
KLNVHMDSIPHHRS VSG

] =

Back to Home
Back to I-TASSER server
Back to I-TASSER Queue

fRRFE: (MREWNE, JUBRAG. C. S, FUNZRTHFLEF

IRAFERTFTIR: RosettaX FrRMIEEMEEER, FJEITEET T

2. ENHEF AR

2=
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P36969

P22352

P59796

4| . ’

P07203

P18283

GPx6 5GPx3FFtBINE &S, EIiEZGPx3{EARosettazs i FMiR R

Rosetta

Phyre2

Top model

Model (left) based on template
c2r37A

PDB header:oxidoreductase

Chain: A: PDB Molecule:glutathione
peroxidase 3;

PDBTitle: crystal structure of human
glutathione peroxidase 3
(selenocysteine to2 glycine mutant)

Confidence and coverage
Confidence: g1 [\ X1 D] Coverage:
179 residues ( 81% of your sequence)
have been modelled with 100.0%
confidence by the single highest
scoring template.

Interactive 3D view in JSmol

For other options to view your
Image coloured by rainbow N — C terminus downloaded structure offline see the

Model dimensions (R): X:39.756 Y:41.664 Z:45.972  AQ

GPx6: #Zkta, GPx3: &Ef

GPX4_HUMAN
GPX3_HUMAN
GPX6_HUMAN
GPX1_HUMAN
GPX2_HUMAN
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Lancet 2012, 379, 1256
Antioxid. Redox Signaling 2011, 14, 1338
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incorporaton in
place of Met

protein-bound
SeMet

transamination

MSB

MeSeA

RSH l

MeSe(O)SR

RSH

GTL
—

methionine-

r-lyase

methylation
and
excretion

reduction to
SeCys by TrxR
and the Trx and

Grx systems

— reduction tc
trans-sulfuration CYSSOSGCYS HSe C:/ Irx;
pathway a e Trx anc
|
- SeHCys l it
B- &.«.m CysSeSG selenite
synthetase
SeCysta |\ GR[GSH ) GSH
Cystamionine' . -
\ v-lyase SeCys GSSeSG
e GR | GsH
DMe S GSH v
HSe- =—== GSSeH
MeT
. GalNAc
7 ATP| SPS
v GSSeGalNAc
H,SePO,"
SAM | MeT
MeSeGalNAc
selenoproteins|| MeSeGalNH,
ﬁﬁﬁ E selenoprotein selenosugar

\ synthesis / \__Synthesis

Chem. Soc. Rev., 2013, 42, 8870
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GPx1 TrxR1 DIO1 SPS2 SelP Sepls SelH
GPx2 TrxR2 DIO2 SelM Sell
GPx3 TrxR3 DIO3 SelS SelO
GPx4 SelT
GPx6 i [] SelV
SelK _ H
SelR - 1 -
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R XRO0OEEES 252230223325
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Physiol Rev. 2014, 94, 739-777
Antioxid Redox Signal. 2007, 9, 775-806



