enzymes.bio

2X-2HgE-H0|2 HAE Z1itelE HA =

Enzymes.bio A& - mEE FEH . June 17, 2026

Superoxide dismutase X2 “X1MMSIE EdSSIEA
= EIC|ZE S Lhae) upistea 2 M= Szt g ads Tl

[ — =2 2d o
2 A, superoxide dismutase skin care M, A& AER|A A M2 Mot AEZ A
23, SOD mimetic & Lt=AtQ) A0 "Zatdtets MA Sl FHHE 7| 522 A&
& LICH M. Enzymes.bio= M ZAHLE A& 7| 2H0] OfL|2} 229l T4 S+ A o[,

<
Superoxide Dismutase &2 1kg tHel2 2F Foig = U0 =2 Al CoAR} SDS7t
A M-S & L T

Superoxide Dismutase 1} M 7|5

Superoxide dismutase, 23| SOD EE+ sod superoxide dismutase2 AAME|= O] A E A CHAL
S 47|= z=uitelE 302 2tC|Z S ME|dts tHaX 2l ehiksl 24 LT} “Superoxide
dismutase function"S ot 2O 2 HE|5tH XIASIE £ EXE M2 CH2 WSO 2 A

|
A7 SILH= AAZ, CHE ShLbS DpASEEA B A
= o S

ot
10

o d 22 HElU= H0i 7|SYLICh of #HS2 B
of 2tE|ZE SA0| ofH et 2 Y FR2 25 S40| WAE Foee 0 2H80|H, A=5=

=
O S0f M et AEZ A Hojo] 7| 5oz dYFLo P,

A SHH| A& SELICt O] 0] 23 HAHO{Ql “superoxide dismutase catalase’= Ehe
M3 X0l OfL|2t, SOD7t Z=tittE2 2 IHAteteA 2 HEHR D catalase?t HAtetAE S1F At
2 Bdliste A5 2o X2 E 7127|= 47t BELct Bl
AMAX ZEO|AM SOD= "eHitebA|"2te H2 B ELH "XRtetE 2L E S HYe R St 2a
HE"E O|5fSt= HOo| J=etL|Ct Z2|H=, HIEHDF, SHld otet=0| §2 2| A7 £ 4
otzhel o5 AStZ MYE|E BHH, superoxide dismutase enzyme2 £7 ROSQ! ZE1HAsHE0f CH
of 24X Be 4SS T LC Ol Ed IR0 SODE itz ZHE AE AXf, 2&E |
F,ME Y A3, A AEYA BE MNIHE EH AN ME CHE 202 Z&F LM

enzymes.bio - Enzymes.bio Research Team Page 1 of 14


https://enzymes.bio/

SOD 82 SH2 "2vs2 YL F 7Hel ifitet= BtCE|ZE & otbt= ety 4haTt &
CHE StLte 2L dpttetps $9o2 O|0YLICL 2= HS & Y22 A X &1
g8 72 50| U=t HE 27tH WA ES W7HELICE O] 2% S40| FAO[ILEo| et

Cu/Zn-SOD, Mn-SOD, Fe-SOD, Ni-SOD &2 A EHo| 2&L|Ct 14,

==

Cu/Zn superoxide dismutase= T2|2} Ot S Egdt= HENE Ee| HFE[0] 21, “superoxide
dismutase 1" &= "SOD1"0|2t= AMO|= YPH O 2 AR 200 A A1|i Cu/Zn-SODE X
Yot= WEOM Kb LHEFEL|CE F2[= TAF HE 2E 2 , O £ ergdat gy
22| HiX|0f 7[0St Ao 2 MYEIL|CE Cu/Zn-SOD CHA2 O|etst AT, 24 AT A, #HY
A0 el & eHEEol HEtE £ en, EE =M e HIE A SEOIL

BURE AFSELILHS),

Mn-SOD& D|EZE2(0F £ L7 O[d=A0f M Xl SOD HEf=2 CHEZLIC DIEZE2|0f
A AH|QF MAFHEEA 7 URSE AAO|7| IN20| XTpASHE 22|17t SRSHH, Mn-SOD= O

=
SIXIO|A Arst AE A grojo HAELITE £120) = L2 SODO| YOHHA U 7|5 BN SHE
She EHE Bef ITE NME D YOm, Ol SASBAST AZH 0| S8 H5HS AT £
B4 M7 S23 AL TS

Fe-SOD2I Ni-SOD= 2 0/'d= & €2 == F ASoAM =Lt A2 s=2RUAM =
SOD Z&/7t MZ W |IXE2 230 A2H, EEA, D|[ESE2[0H M=ZE, otiteta 5
MZ CH2 ROS Y2 Z2|2L|Ct Arabidopsis@t ChlamydomonasE CHE %2 2|F= AaX

F SOD7} 7, /1K, =8 YA, 2B A BHZ0M =2 CHYES =0t Fe|gL o P,

enzymes.bio - Enzymes.bio Research Team Page 2 of 14



Figure 1. #IHSALO|S CIAREIONHE & H9 #THSARO|E 2hC|zta &
He| Y MRIE Aot MASt=A R Metsts B S HOfSHCt
=
soD 4 £% Hlu
FEE2 =9|E|= £ — N
78 gE 2838 = oHEH gz puerae sy
X|-EX
52 MIZA MIE  “superoxide dismutase 1" AMI} AZAL|E= HL
Cu/Zn-SOD Telored el Z7h de 0l JHED XYY aS 2P HUE ST A
C 7t ZgtLct B,
1] =2HIC
IE=22I0L M g azaya o), @ore s M, Ho|2. 2717
Mn-SOD g o, 2R MHYEE e e 6
oo aa 01 E4 Bt AROIA XI5 CHIELICH 6],
Ma Al2xEo|  AZ.XE ROS O HEYIE ofsf2 1 SR8}
Fe-SOD B e as
S¥ ME T of, A= YUXlof mer X YAbo| ChE LTt 2]
M SOD CHYAQ| 3t =oz E4 O|ME ShA
Ni-SOD |—|9é| %I_ITI_ EII@L*% SO |'o o = ’ T |o§ o
B AlAE 0| A oIZEL|CH 4]
e, BEEEHLMA o HE 820l 0EY Mg esEs 43 20
. o
°OD mimetic:op wajgp o 2° 3 o|n, AIX| @& SODeH= 28] s Afsfof eLict
Lt X+ 2, MM
2xg = m

O oM SRt B2 "SOD"7t StLfe| Y =& FHO| OfL|2t 7| sHL = FOl 2AF0[2l= AR
L|CE &2 superoxide dismutase sod2t1 Sl 2% T4, MM X, 2= ™Y, AIE 2
80| CHE &= UG LICL [EtA B2B = dHO|A= SODE "Z1HetE MAH 24722 A O

enzymes.bio - Enzymes.bio Research Team Page 3 of 14



Si5te], £ MBOILE H4 ZOE 2= SODO| A2 LBHSSHK| Gi= A0| S LICE

SOD2} Catalase: 242} HEHI0AM HT =H

31

Ola{gh ¥ Bhg JHE 2 “superoxide dismutase catalase” s O|dist= HAQLICH O E &
3 SHAF A0 M £ erythrocyte superoxide dismutase, catalase, glutathione

peroxidase@t T AF ML AtO|Q| A7 &7H| CHE B &S LTt Ol SOD StLtEHO| OfL| 2} Of 2

EfA MEIE dYot= X B2E S otE = U232 BEoFL B

o2
S
ot

t
b
sl
i
_|-0'_|-
I

=
&7 _I1I7f EI =02t =& —E—3H A&H, CHE =
= 12{SiOF ZLICt = SOD& "BE ROSE MAHst= Bte =A"7F OfL|2t
ROS HIERA & Z=1titetE =0 2-&dt= ZO0i LI

J

njtl
»
=
=
x
1o
n
o
O

AlZ 0 FOF AXHO|A SOD= SHAtst ZAIE, Atst AEF A 22|, 7|5 2 AtE3tet (AL

, 2, 71s =
Ct. “superoxide dismutase foods"2t= AM0{= SOD7t 0| U= AM=H /E, ANF 1Y, 25
A%, SOD &R 25 Xﬂaoﬂ Cioh 2t & BrEE LT & =0 Juglans regialt Ribes nigrum=
CHE HT7E= 0|5 ATHE HOHHN SOD 49| MAE RERIHFEIZ ANMOZ HIISUSL|CHE]
CtEt Al E- G 2010 A SODE si{de M= d+ U3 = a4 tHHEo obdd, 43t a7y, ME
7l&, A W A8 fIXIE F20H0F LCE AR THY AME 7t dE dESH 2| F+= SOD £07t
o2 200 A HQte|Of REX|BH 2|21 SODo| MEH, A O|&E HE FHE 2 =T ME
S| 2Otof oot Fa|gu o M 2t HE 270N = "Eet X g2 L "ML 2itet 245 X
, HF AT K 2 7|

A1 = o
SIHAZICH 22 e N B L S s FHE JZ7 EaistE A 24 7|8
& H{IE P9 St= HO| HgerL ot

—

ME 7o £ OJd= 72 SODE AE oM 2HUM dEY M R2EUC2 AT s T
THob7| of@g Ut 20t 2HME M= 2rgoM O DpHeagd 23 ZHS AKX, HF
WEEAVL HHE FE E2ol=Al, 2T 28RV XM= OfH B2 gFot=X|7t 210 S
s FLCL O 222 58 ME2l A1 Het: FEEEZ, B2B 7|5 =M 0= d=tet
H 7|5t 2H|A 25 BHE 225t A0 AL CH

enzymes.bio - Enzymes.bio Research Team Page 4 of 14



Superoxide Dismutase Skin Care@t HHA'EH|0| HE

ot
ot
it}

o2 = rlo 44 o

A=)

HA LA O[O A SODE TS et AEF A, SA| 2, Kroldd o, w3t ZMEQ} 3

"o

oY e

=& Lo ”superOX|de dismutase skin care”, “niod superoxide dismutase saccharide mist”
Aol = AH|ZF HE YoM SODZL gtz lE O|0|X|2 QAL IS8 BE0FLCEL 1O
Ho 2= "H|&0f "Ef"7f OfL[2} "z=1fitels BtL|Z S RN 22 Hetst= AE"2t=
X QFof gfict i,

\J

nx Homy A

s
A
=
™

P
A%}
)l
0x
o
ofi
o
ot
T
n

21710 MY oAM= SODLe| CHeda 7|8t DlAE M = o
MM
o

=
RS pH, Y5 AlAH, e

=

XM
QT
olorro“H”
oo H1 N
mo =2 .
Q =
4n M|
=2 o |

n e
4o
Q 0x
o ox U
Yl

0x

1]

O
ASLICEH X2 Mn-SOD 28 A= gt
A

or 4> my |

H

o 42 =2 I
oot
H

Q ot
e
=2
2
rir
wn
@)
O

0o
I/
0L
1=

s

N
rir

ofr
A

m Jo -4
L
ox M
J?.i
|0
HI g
Jio
H
riot
o
k=)
|.|-|
il
>
ﬂ
r
A
_\;
00
OID o;
Yy
K

o
mot
>
$0
0jo
mo -
z
_>':
9_}
I~
|
<

[ |
—

Eif]

Pt oo 1r x
_k')_f

Ot
1 I © oz

O N O sy
X Wy Ho
o oA Hu

—_

0o 1O o

o % 12
N or « O
N

e}
=t
-

enzymes.bio - Enzymes.bio Research Team Page 5 of 14



= o A= - T
AlE 2EHA, Y20 3 22 FEH EF
"Superoxide dismutase activity in plants"E A& d2|&0|A 0§ Qs AMO{L|CH AE2 &
gd, =58 98 ﬁEEﬂA, AZX, 845, M2.102 5 OHdst 2+40|M ROSE BHEH, SODe 85
M2t O EZ2E2|0F & ROS Ed F2{0AM -’EJ—-'H‘_*ﬂ%% X 2[gr LTt Arabidopsis2t
Chlamydomonas Oq:rls St 2l Re A&7 SOD/ /IX[EE 2950 1, 2tE AE A
o e AEHOf w2t R EEICH Y gLt [P
X (Brassica napus) SOD T AtZE 240t g7te 2220t HIMEH AE A Z70AM SOD
FHA L0 St 5 9;'\%% B O{FL|C} O|= SOD7t thest gitat X| &7t ofL 2t AlZ9| &
|A 751 3 '—1|E-?4301| 1A 2tofstih= 9-|'3'|cél'—|':f noj, ﬂl”W E—_rloﬂ*‘lE g2 X ofF AED

=2t = 23 2O ME SOD= Sitet s X gE SHLLCL 2[X] It AF0AM = At AE
oA 2E a2 2 EF FX| WM gitet 58 K7t =2l ASLICH T o|2{st A EL
SOD7I s & 24 fEE XY AEEICHE O[2t7| 2 A2 B AE A MEd ME oA
A0 A SOD activity?t ei&l Hatst X| g2 MOICH= HE E0{F L CL

e AEFA 243 HRE ZH2 SE0| £8HL L} Trichoderma harzianumt biocharS &HH AL
St AIZA| SHF0M = B2 AEYA T AlF gHitat B3 0] e B s L CH B ol &
12 SOD7t AlE AEY A HEfE M5t X[HO[A}, Aot AER|A 2tol HMEO| R IHE 9= ¥
ofstd Yoz MOt HE SRS L O

Figure 3. SOD= E&H|, 2tEE, A&
2} ZOFOM BEXStE wHSAOIE =
A7| WfZOlCt.

enzymes.bio - Enzymes.bio Research Team Page 6 of 14



HiO|2 A, M= 2, AH|xH =0 AM2| sOD

HFO|2 C17L0fA SOD& 4tat AER|A RHO| siM = 0|X}, ZtetEs ZE S 2ot 7|57 T
AZ ALEELICH MZLE S2 ZE>0|AM SOD =& =& SOD activity?t H5tH, AL X= 0|& ROS
SE, itet 2ol 58, A5 ZE, I|EZEC(0 7|51t AAS s etL|Ch HRCIC MEES &
HE CHE 2| FOAME SODE Azt AEA ZED HHAE HM BHo= =O|F Lt 14

MY AT AZH HROME SODE XF SHFLCL 01 S0l 42 SU- MR 24 27

od | = — [
0 M= cardioprotective biocatalysis& SEZ SODE S2NO 2 J|Mste{E HZ20| BN ASL
Ct 151 Bacillus amyloliquefaciens ZXt7t SODE &H|St= & oF A+ &= Hd /et LM Aot A

Ega =-S Aot 4o dE WS dEYSLICH O

AR =2l L 7|= HY0|M= SOD 7|s2 2Yst= #£H, &AL LI AH0] 7H e[ &L Tt
Micro-bio-chemo-mechanical systems 2|F& OFO|ZA 22 E, 0[N R, L= XtQI0] 42olst 3&0
M ROS =3 7|1t AZE £ JUSZ2 CHELICH I, O] “superoxide dismutase mimetic'2 M ™
24 SODZt OtL|2t SOD A &8 ES EO0|=5 2A|E 2 H0iE 2olgd £ 282 Mo a4
Az et 5| FLZ50F gL T},

"Superoxide dismutase activity’= SOD7t X14tolE #E BHES AX|SHALE Hetste S382 X
SEX|SF A =0 et siAo] FatE = UASLICEH Beyer?| SOD 8 24 #E =82 =49

=
2 oot Zat sfMof 2 2 E 5 USS A - 1 H
2t MZ CHE =2, 92 &Y, superoxide dismutase test 21}, EE= superoxide dismutase sod
colorimetric activity kit 22t the A2 2 H| W= A2 HHSHA| gL Lt

fo
>

§ WO I MY YA, pH, 2E, 25 X, 3% 0/2, Wl

sty ™ Caisl 2R, AE Ao gas WL
Ct E3| A Hat 7|Ht 7| EE= H2[SHX|TH A2 KMo A 2l ME Z2|5=s, 25 ZY0|H,
CHEf A ObH M S0| Zuto 2T o= USLICE O] EA= EY EMHOILE A2 A2 HXHE HMA|
SHX| QX|BE, “SOD activity’2h= B2 & M= 24 O ZAHOAM 22 ZE2IX| Hatg 2hols|of
SiCH= FHOo| =gt Cf 117

AlZ Q10| A SOD activity= AEBA KetMo| X B2 AFRE|X|DH 1 oj0|= A2 Z8Q X7,
M AIE, AEYA 220 et et L CH S2-ME S0 SOD activity #Ht7t HHEA] &
o

2IRIX] ZntQIX|= A A0 et s Aofiof SLILE Ol & S0 S50 =& =2

=
Cu, Pb, CdQ| OFX|A} == 7} redox status, SOD, catalase® O|X|= GSF0| SHH HItx| R

enzymes.bio - Enzymes.bio Research Team Page 7 of 14



HH sOD, SOD Mimetic, =2|H|

=

omn
ol
%l
ok
ol
=

o

—

0|1, SOD mimetic

27t obguct A

|

=

Ct EH MAH 24 SOD mimetic, L= X}
[e)

LICt. 224t 0|52 &2 8F2

e
ofl

|
KIr

1
[N]

ol
=0

T

el

22 &9l SOD FAF 2PN E HO|&=

k=

o
aT

+
T

)
=

a

+

Lict o

=

=

Ct

—

—

@, 0, 0, 0 0

Ct.

Figure 4. 47& SOD

UK =2 THEEE SODe}

AL
T

H

=

L

At

= 7|% soD

2| |

SOD Mimetic-Lt = X}2!

M A Superoxide Dismutase

or

100

=, M2lot, 2

A

=y
=

o) _1
otd =

Kl

gl

Z
=

g AEZ|Q

=

=

Ir |
MEAZF

= A
o O

d 78 7t

M A
o

I.

O
[

3

-pH- & &

7t 71

ol

F
W1

Jjo

ol
&

O

K- &O

4r

ol

Kk

Page 8 of 14

= [20]

HO|2 A+

IL
=

OH 2}
-

enzymes.bio - Enzymes.bio Research Team



MIE2[OF 7|8 hollow sphere?} SOD-like 7|58 &8%d OtATZ 2 HIA T 7|5tst HIO| QMO AHE
=l A= SOD mimetic 20F2| oF Of| & L|Ct 291 EESE hollow mesoporous silica microsphere 7|t
artificial superoxide dismutase A= 8 24 7|58 Bt = S §28 E0SL

Ct 21, o] A7 SOEX[B, M superoxide dismutase enzyme 82| 7|51 M- EAIQL 5L
SHA CHEE oF ELCh

Ze|h=k FolsiA sfjAdsiof gLt 2022 AT WEE Z2|H =29 o 4= E-E0| Entit
ot= 20| A7 SOD FAF 24of 7[ofg == UCtn dFerL|Ct 9 0| = Z2|1f|=0| SOD &4
2t XO| otL|et, £ =AM ZipitelE0t &2 &3 SOD-like activity2 HEE = U= o
A2 d5t= AYLCh

OPY: B X, 34 3, ME =

SODE 40|22 3% 71X

Ct. Cu/Zn-SOD Y7= g2l

= SH0 = E =+ USE 2Y
CHel

TH R V| EL}, A o dE 1243l{of otht= HE AlAFL T

!

PEG Z% SOD 917 SODQ| PEH-OFSSIA 40| Shetx Hiy walof utat Haty 4 USS
SOIFUCHR O B4 MUY, MU XISY, MY HYNS HfMsteis 7T} 282 0o
M SEChs o|o|ILICk Bt o|{3t W SoDo| AIE Yot YR SODO| ACHZ M BHA L o &

0, £ g g4 2 S50 gl sl AojoF ghLICt.

/| L- O = [

M

b CHEM A A 2F language model& 0|83l SOD2| &d-gotdd S 7 Mdte=
. Computational mining and redesign @& activity-thermostability
improvement SOD MEE g=-MAA St Y22 ENQSLICH 2] Mn-SODE ez

ShEHT 0B Y 7|8t BB GIRE HMBHAS A0 38 IH5HS RO £ OHYY

r

zZo= Al 7
ol

A7t LD A

>
C
il

i
i
Hl
i

ofgiet A7t S E2 MY HEUAM g 2HF"0| B F£7h =40| ofLgt sy 95 R4S
HOolgUM =8 2E8E SEY AME =2 SHE e MZE HiY g7t 28 28 2= 25
MZ CHE pH, ==, 8, ABZdH, ey, 545 0|2 2tds 5Lt MEtA soDe| detsty
/|52 20 AEEE, 2HFSAMe 2H HE2 M 22-At8 =40 Ut H2E + A

enzymes.bio - Enzymes.bio Research Team Page 9 of 14



1l

OI|of RtELCH .

a2x

Aot AER A BEH A M SOD7F K| HE L= 7Y QA F A}

A/

M4

K
<

olo

PLICH (241 T 2{Lt of2{gh ¢4 21t

b0 A SODZt

Choss)

o

K0
w|r
70
|l
xd
<0
wr

orl
%0
My

ol

KO
wjr
JH

BOA S AL

2t Eefict

A

20AN MF,
S

IT
9

o A
22 soD

Lct E+

HE S2 AEoIM 2t o] 3X[2

| 2E¥&l= A2 OfELICH ME td AFES dE¢S 2|7 = SODe| A

FHAM SA0f

Kio
2

ol
ar

ol

Hg

1

Q

o= 2t

i

=
-

A ot
ek

.
o
=

o Q9O ITld
oOo=2 —18d

S|
A

o)
o
1o

O Z NA|

St
S

A X0|E S8 De{At

NH
1o

1

=
8E

Hg ot Aol

H

L

Page 10 of 14

enzymes.bio - Enzymes.bio Research Team



Enzymes.bio Superoxide Dismutase H|Z QLY

Enzymes.bio2| Superoxide Dismutase= B2B 11Z40| 22tQ10| M 2 FOi = U= 2 AEY
LIC}. Enzymes.bio= M ZEALLE 2l 40[ OFLH, 245 AT A5t AL 24 ME[AE H|
7|22 BHE|O{Me 2t ELCH ME2 1kg T2 HOHE|D, =2 Al CoAR SDS7F 27H XS &
L|CF.

02
k>
=

74, superoxide dismutase skin
OM HEY = A= =2 #

O M& mO|X|0|M SOD= &tz 2HE NE, A&
el
— o

MEL pH, &, 2k, Hig 9=

o
care B M AT AEFA AP AF AE
=22 AEY = QESL|CH CH2E XAl XF A
oM g, BEA| S8 et F2t L §35] SODeE

3 AHet =4 ntitetE 22| JiE S & olsistE 20| HrEf et ot Bl

1oofr rﬂ 08
>~
o iy
nx
)
In

>
ot
> e
>
ujn
0=
0x
e,
rir
b
>
o
o -
Hu
>
1t
ot

"Superoxide dismutase pdf’Lt “superoxide dismutase test'S &= ALEAtE S| 23 AtR, 24
SiA, A At H|wE ATEL|CE O] SOD activity <=X[2t2 &2|sf EtTHsH7| 2Ot o SOD A <
OIX[, offE M =KX, o A ZRQUKX|, MAH SODLAX| SOD mimetic2I x| =20 OF LY.
£3| colorimetric activity kit 7|8t Atz = IZH0| 282, F3 7HH WO = Alg WS

SHH 810{OF gFL{Cf [,

2E: SODE Z3HitstE HAHo| SstE SMet 24 AR

Superoxide Dismutase= Z1HtetE BtC|Z S AAQt Iiitotea 2 [Motdt= gSa a7 §LCH
SODe| utstd AH2 5§78 ROSQ Z1HtetE0f it 24H Z0§ 7|50| =ttt o AL,
Of =0 A&-FY, 2tdF, Alg 2EdL A7, M=Z 7|8 ot AEp A~ 2> WMz 3 SOD
mimetic STFOAM Z 5 A CHRI R L B

J2{Lt SODe B & 43t ZHE =22 | A5t Bhs 2 AtebA| 7t Of e L Ch. Bt A Q1 Thitgt
4 fhE|, CHE OE Y, 25 S /X, M =, MA0|8E, A7 ZEE oAV 2 D g
O{Of efL|C}. B2B M|Z 7HEO|AM SODE 7H& E=otA ZX|M dot= P2 "=tdtstE M A 7|
s2 71T 2itet 2 flerE A5, T HE 22 olE MAl HE HY oM He2
7

enzymes.bio - Enzymes.bio Research Team Page 11 of 14



Superoxide Dismutase 22}2!
Tkg THRI2 HOREO {2 27, A
Melsh EELCH 2& 0= AlddE A MEAXE(SDS)7 Z&HE

Superoxide Dismutase T-015}7| —

S ZSLICH 25 EXs 2 AH0 T2 7ts O|R S &olst E AN K=0|H, 222 2
Z:

—_

. Rosa, A. C.,, Corsi, D., Cavi, N., Bruni, N., & Dosio, F. (2021). Superoxide Dismutase Administration: A
Review of Proposed Human Uses. Molecules, 26.

2. Shams, M., Pokora, W., Khadivi, A., & Aksmann, A. (2024). Superoxide dismutase in Arabidopsis and

Chlamydomonas: diversity, localization,_requlation,_and role. Plant and Soil, 503, 751 - 771.

3. Djordjevi¢, G, Djuri¢, S., Djordjevi¢, V., Apostolski, S., & Zivkovi¢, M. (2011). The Role of Oxidative Stress
in Pathogenesis of Diabetic Neuropathy: Erythrocyte Superoxide Dismutase, Catalase and Glutathione

Peroxidase Level in Relation to Peripheral Nerve Conduction in Diabetic Neuropathy Patients.

4. Xiaoli, M. (2010). Research Advances in Superoxide Dismutase.

5. Khan, M. A. |, Respondek, M., Kjellstréom, S., Deep, S., Linse, S., & Akke, M. (2017). Cu/Zn Superoxide
Dismutase Forms Amyloid Fibrils under Near-Physiological Quiescent Conditions: The Roles of Disulfide
Bonds and Effects of Denaturant.. ACS Chemical Neuroscience, 8 9, 2019-2026 .

6. Zhang, N., Deng, Y., Li, R, Liu, F, Wei, D,, Ren, Z, Jin, X, ... et al. (2025). Engineering_a Manganese
Superoxide Dismutase with Enhanced Thermostability and Activity via Protein Language Models: Toward

Antioxidant and Anti-inflammatory Applications in Biomedicine and Skincare.. Free Radical Biology &

Medicine.

7. Mujtaba, J,, Liu, J, Dey, K, Li, T., Chakraborty, R, Xu, K., Makarov, D,, ... et al. (2021). Micro-Bio-Chemo-
Mechanical-Systems: Micromotors, Microfluidics, and Nanozymes for Biomedical Applications. Advances
in Materials, 33.

8. Selvaraj, K, Katare, D., Kumar, P, & Chaudhary, N. (2019). Juglans regia and Ribes nigrum as potential

nutraceuticals: Source of thermostable superoxide dismutase enzyme.. Journal of food biochemistry, 43
5, e12823 .

9. Shao, X., Zhang, M., Chen, Y., Sun, S, Yang, S., & Li, Q (2023). Exosome-mediated delivery of superoxide
dismutase for anti-aging_studies in Caenorhabditis elegans.. International journal of pharmaceutics,
123090 .

enzymes.bio - Enzymes.bio Research Team Page 12 of 14


https://enzymes.bio/?s=superoxide+dismutase&post_type=product
https://www.semanticscholar.org/paper/e6cc345192fc8b83c6cf90572a3757fc7575b609
https://www.semanticscholar.org/paper/e6cc345192fc8b83c6cf90572a3757fc7575b609
https://www.semanticscholar.org/paper/e0d4e895a65b39bdb999464d03d804c7a4023824
https://www.semanticscholar.org/paper/e0d4e895a65b39bdb999464d03d804c7a4023824
https://www.semanticscholar.org/paper/25b231f6b90ed9a03b2655de0c117317e2131268
https://www.semanticscholar.org/paper/25b231f6b90ed9a03b2655de0c117317e2131268
https://www.semanticscholar.org/paper/25b231f6b90ed9a03b2655de0c117317e2131268
https://www.semanticscholar.org/paper/1f8348c190dc77fcb9a96b87c47c867907bad073
https://www.semanticscholar.org/paper/07072f06300c00c59d70d7d87ab17f62e4340d77
https://www.semanticscholar.org/paper/07072f06300c00c59d70d7d87ab17f62e4340d77
https://www.semanticscholar.org/paper/07072f06300c00c59d70d7d87ab17f62e4340d77
https://www.semanticscholar.org/paper/1305378db469fbbe2c7751f02978d8c2aec9bcb4
https://www.semanticscholar.org/paper/1305378db469fbbe2c7751f02978d8c2aec9bcb4
https://www.semanticscholar.org/paper/1305378db469fbbe2c7751f02978d8c2aec9bcb4
https://www.semanticscholar.org/paper/adb090e5aef3589b34a97738a7633a96203aef56
https://www.semanticscholar.org/paper/adb090e5aef3589b34a97738a7633a96203aef56
https://www.semanticscholar.org/paper/77abf03577d8513196d10530ed0b3225d97937e3
https://www.semanticscholar.org/paper/77abf03577d8513196d10530ed0b3225d97937e3
https://www.semanticscholar.org/paper/c7667fc4fd6cffe185a3f20f85911e16a66db0b5
https://www.semanticscholar.org/paper/c7667fc4fd6cffe185a3f20f85911e16a66db0b5

10. Su, W, Raza, A, Gao, A, Jia, Z, Zhang, Y., Hussain, M., Mehmood, S., ... et al. (2021). Genome-Wide
Analysis and Expression Profile of Superoxide Dismutase (SOD) Gene Family in Rapeseed (Brassica napus

L.)_under Different Hormones and Abiotic Stress Conditions. Antioxidants, 10.

11. Cunha, D. P, Neto, V. G., Santos, |. D., Andrade, M., Takahashi, D., Loureiro, M., Fernandez, L. G,, ... et al.

(2024). Castor (Ricinus communis L.)_differential cell cycle and metabolism reactivation,_germinability, and

seedling_performance under NaCl and PEG osmoticum: Stress tolerance related to genotype-

preestablished superoxide dismutase activity.. Plant physiology and biochemistry : PPB, 207, 108372 .

12. Guo, X, Li, Q, Luo, T, Xu, D,, Zhu, D, Li, J, Han, D, ... et al. (2024). Zinc Oxide Nanoparticles Treatment
Maintains the Postharvest Quality of Litchi Fruit by Inducing_Antioxidant Capacity. Foods, 13.

13. Sofy, M., Mohamed, H., Dawood, M., Abu-Elsaoud, A., & Soliman, M. (2021). Integrated usage of
Trichoderma harzianum and biochar to ameliorate salt stress on spinach plants. Archives of Agronomy
and Soil Science, 68, 2005 - 2026.

14. Khayatan, D., Razavi, S. M., Arab, Z., Hosseini, Y., Niknejad, A., Momtaz, S., Abdolghaffari, A, ... et al.
(2023). Superoxide dismutase: a key target for the neuroprotective effects of curcumin. Molecular and

Cellular Biochemistry, 1-13.

15. Zhao, B., Peng, J., Chen, C, Fan, Y, Zhang, K, Zhang, Y., & Huang, X. (2024). Innovative engineering_of

superoxide dismutase for enhanced cardioprotective biocatalysis in myocardial ischemia-reperfusion

injury.. International Journal of Biological Macromolecules, 137656 .

16. Kim, N., Kim, H., Lee, J. H., Chang, I, Heo, S., Kim, J, Kim, J. H., ... et al. (2023). Superoxide dismutase
secreting_Bacillus amyloliguefaciens spores attenuate pulmonary fibrosis.. Biomedicine &

pharmacotherapy = Biomedecine & pharmacotherapie, 168, 115647 .

17. Beyer, W., & Fridovich, I. (1987). Assaying_for superoxide dismutase activity: some large consequences of

minor changes in conditions.. Analytical Biochemistry, 161 2, 559-66 .

18. Nikoli¢, T. V. Koji¢, D., Orci¢, S., Batini¢, D., Vukasinovi¢, E. L, Blagojevi¢, D.,, & Puraé, J. (2016). The impact
of sublethal concentrations of Cu, Pb and Cd on honey bee redox status, superoxide dismutase and

catalase in laboratory conditions.. Chemosphere, 164, 98-105 .

19. Caruso, F, Incerpi, S., Pedersen, J., Belli, S., Kaur, S., & Rossi, M. (2022). Aromatic Polyphenol -1t

Interactions with Superoxide Radicals Contribute to Radical Scavenging_and Can Make Polyphenols

Mimic Superoxide Dismutase Activity. Current Issues in Molecular Biology, 44, 5209 - 5220.

20. Mao, A, Zhang, Y., Xu, Q, Li, J., & Li, H. (2023). Superoxide dismutase-like cerium dioxide hollow sphere-
based highly specific photoelectrochemical biosensing_for ascorbic acid.. 7Talanta: The International
Journal of Pure and Applied Analytical Chemistry, 269, 125472 .

21. Yu, J, Ge, L, Liu, S, Dai, P, Ge, S., & Zheng, W. (2011). Facile and scalable synthesis of a novel rigid
artificial superoxide dismutase based on modified hollow mesoporous silica microspheres.. Biosensors &
bioelectronics, 26 5, 1936-41 .

22. Veronese, F, Sartore, L., Schiavon, O., & Caliceti, P. (1990). A Comparative Study of Enzymatic, Structural,

and Pharmacokinetic Properties of Superoxide Dismutase Isolated from Two Sources and Modified by

enzymes.bio - Enzymes.bio Research Team Page 13 of 14


https://www.semanticscholar.org/paper/1581bccc0c5842b8d51d9f505ee3cc45dec50564
https://www.semanticscholar.org/paper/1581bccc0c5842b8d51d9f505ee3cc45dec50564
https://www.semanticscholar.org/paper/1581bccc0c5842b8d51d9f505ee3cc45dec50564
https://www.semanticscholar.org/paper/38a6ab1ba180db1cc95182d663efb42c169f0732
https://www.semanticscholar.org/paper/38a6ab1ba180db1cc95182d663efb42c169f0732
https://www.semanticscholar.org/paper/38a6ab1ba180db1cc95182d663efb42c169f0732
https://www.semanticscholar.org/paper/f1e54d586eb32f7382a53909c4774c3050126f71
https://www.semanticscholar.org/paper/f1e54d586eb32f7382a53909c4774c3050126f71
https://www.semanticscholar.org/paper/c4bdd76fb883dd2dfd5e128532a3221db47b8e29
https://www.semanticscholar.org/paper/c4bdd76fb883dd2dfd5e128532a3221db47b8e29
https://www.semanticscholar.org/paper/7c37a194d7e76d65f3e1854282cfa216014f4cae
https://www.semanticscholar.org/paper/dbf90f129a867a1a30138dee3564f5c4f1ad0947
https://www.semanticscholar.org/paper/dbf90f129a867a1a30138dee3564f5c4f1ad0947
https://www.semanticscholar.org/paper/dbf90f129a867a1a30138dee3564f5c4f1ad0947
https://www.semanticscholar.org/paper/1f23e23edc66ec655f8a292d11bb6e7f6032cd66
https://www.semanticscholar.org/paper/1f23e23edc66ec655f8a292d11bb6e7f6032cd66
https://www.semanticscholar.org/paper/570b0fa969fdb3c6bce66eed07ed3a0552ab66f4
https://www.semanticscholar.org/paper/570b0fa969fdb3c6bce66eed07ed3a0552ab66f4
https://www.semanticscholar.org/paper/da9eee9fa9ecf1539400fcaae6afa70dd2cc6403
https://www.semanticscholar.org/paper/da9eee9fa9ecf1539400fcaae6afa70dd2cc6403
https://www.semanticscholar.org/paper/da9eee9fa9ecf1539400fcaae6afa70dd2cc6403
https://www.semanticscholar.org/paper/597829e55dea1aeeda90042e33f61ee58114f300
https://www.semanticscholar.org/paper/597829e55dea1aeeda90042e33f61ee58114f300
https://www.semanticscholar.org/paper/597829e55dea1aeeda90042e33f61ee58114f300
https://www.semanticscholar.org/paper/7fa1901c1fe8feaa8bd632f656b040d3a48a02b5
https://www.semanticscholar.org/paper/7fa1901c1fe8feaa8bd632f656b040d3a48a02b5
https://www.semanticscholar.org/paper/6772cee36f37dd07fd9baa8ad020158129d58ab3
https://www.semanticscholar.org/paper/6772cee36f37dd07fd9baa8ad020158129d58ab3
https://www.semanticscholar.org/paper/0c9bd41b35444edcae0da7304450418a00f2e94a
https://www.semanticscholar.org/paper/0c9bd41b35444edcae0da7304450418a00f2e94a

Monomethoxypolyethylene Glycol Using_Different Methods of Coupling_a. Annals of the New York

Academy of Sciences, 613.

23. Meng, G, Li, L, Wang, L., Zhang, Y., Zhang, L, Ji, J, Chen, S,, ... et al. (2025). Computational mining_and
redesign of superoxide dismutase with activity-thermostability improvement.. /International Journal of

Biological Macromolecules, 141871 .

24. Hwang, Y. Sudirman, S., Wei, E., Kong, Z., & Hwang, D. (2023). Fucoidan from Cladosiphon okamuranus
enhances antioxidant activity and prevents reproductive dysfunction in polystyrene microplastic-induced

male rats.. Biomedicine & pharmacotherapy = Biomedecine & pharmacotherapie, 170, 115912 .

Enzymes.bio =2|
FE0| 25 33 HO| JqA247t27? 7|7H0| =tEe| A &Lt

o/} 2 wholesale@enzymes.bio M3zt (0]=) +1 (507) 428-6057

Eh 400+ B2B DZHAF  © 60+ CHS AP IIEL @D 54 ® MA 5474= 32

© 2026 Enzymes.bio - P& A AZF 7158 2l S5 - 2N dF E= 200 THO§E0[ Ot

enzymes.bio - Enzymes.bio Research Team Page 14 of 14


https://www.semanticscholar.org/paper/0c9bd41b35444edcae0da7304450418a00f2e94a
https://www.semanticscholar.org/paper/d9dfa1702b358ec501f4a2fc4075551a0c32f228
https://www.semanticscholar.org/paper/d9dfa1702b358ec501f4a2fc4075551a0c32f228
https://www.semanticscholar.org/paper/e738891f285565d12b16af4a2b6063cf695c3f2b
https://www.semanticscholar.org/paper/e738891f285565d12b16af4a2b6063cf695c3f2b
https://www.semanticscholar.org/paper/e738891f285565d12b16af4a2b6063cf695c3f2b
mailto:wholesale@enzymes.bio
tel:+15074286057
https://enzymes.bio/contact/
https://enzymes.bio/b2b-enzyme-clients/
https://enzymes.bio/university-research-partners/
https://enzymes.bio/global-clients/

