Glutamine Assay Kit-WST® ( : G268)
TCA o- 1.
2.
1
Glutaminolysis Glutaminolysis
o- Glutaminolysis 3. Glutaminase
Glutamine Assay Kit-WST® 4,
(n=3 )
WST® 5. Working Solution
5 umol/l 96
utamine utamate NADP WST formazan
a-Keto / \ NADH /\ WST 3
glutarate '
1. Glutamine Assay Kit-WST®
Lysis Buffer Glutamine
Standard Solution Filtration
) Tube
Dye Mixture <1
Glutamine Standard ( ) =<1
Enzyme ( ) <1
Glutaminase ( )20 ul =<1 1. Dye Mixture Stock Solution
Reconstitution Buffer ( ) 750 ul =<1 Reconstitution Buffer Dye Mixture
Reaction Buffer 5 ml <1 Vial
Assay Buffer 7.5 ml =<1 Dye Mixture Stock Solution Reconstitution
Buffer (0-5 ) ( 2 )
Lysis Buffer 25 ml <1 .
2. Enzyme Stock Solution
Filtration Tube <12
Enzyme 120 ul PBS
FiltrationTube Enzyme
8 12 (n=3 ) Enzyme
12 Filtration Tube 12 Enzyme Stock Solution
FiltrationTube (Nanosep (10K) (0-5 ) ( 2 )
([0D010C33] PALL ) 3. Glutamine Standard Stock Solution (10 mmol/l)
Glutamine Standard 300 pl
0-5
Glutamine Standard
Glutamine Standard Stock Solution
(0-5 ) ( 2 )
1. (450 nm ) 4. Glutaminase Solution
2.96 Reaction Buffer Glutaminase
3. (37 ) 1 Glutaminase Solution
4. (20-200 pl) 24 48 96
5. Reaction Buffer 550 ul 1100 pl 2200 pl
6. (100-1000 pl, 20-200 wl, 2-20 pl) Glutaminase 2.5 ul Sul op

7. Phosphate Buffered Saline (PBS)

1. Glutaminase Solution

96
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5 Working Solution

1) Dye Mixture Stock Solution

24 48 96
Assay Buffer Dye Mixture Stock Solution 175 pl 350 ul 700 pl
2)  Enzyme Stock Solution @) Assay Buffer 15754 | 3150 | 6300 ul
* 2 Working Solution Enzyme Stock Solutin 24.5 pl 49 ul 98 pl

Working Soluti i i
orking Solution 2. Working Solution
Working Solution

1.
2 Glutamine Assay Kit-WST® n=3 ( Glutaminase
Solution (40 pl><3 ) Glutaminase Solution (40 ul><3 )) 6
Glutaminase Solution
40 piiwell 40 wiwell - Glutaminase Solution
o
A\
40 pliwell 40 pliwell 40 pliwell
(mmol/l) = ( Glutaminase Solution) - ( Glutaminase Solution)
2. Glutamine Assay Kit-WST®
(Sample)
(0-0.5 mmol/l)
n=3 240 pl ( 40 Wl><6 )
1) 15ml (5-10><10° )
2) 300><g 5 min
3) 500 ul PBS 300><g 5 min
4) 400 pl Lysis Buffer 12,000><g 5 min
5) 350l Filtration Tube 12,000=<g 10 min
n=3 240l (40 ul>=<6 )
240 ul
6) 5) (Sample)
Lysis Buffer 0-0.5 mmol/l

2. Glutamine Standard Solution
950 pl 50 ul 10 mmol/l 0.5 mmol/l 2
(0.5 0.25 0.125 0.0625 0.0313 0.0157 0.00785 0 mmol/l) ( 3)

10 mmol/l
Glutamine Standard
50 pl

\%O ul 250 pl 250 pl 250 ul 250 pl 250 ul

950 pl ZSOuiuimiuiu imj
0.5mmol/l 0.25 mmol/l  0.125 mmol/l 0.0625 mmol/l 0.0313 mmol/l 0.0157 mmol/l 0.00785 mmol/l
Glutamine Glutamine Glutamine Glutamine Glutamine Glutamine Glutamine

3. Glutamine Standard Solution
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3.
1) 40 ul 9
(n=3 )
2) 20 ul (
3) ( ) 20 ul Reaction Buffer
4) 37 15 min
5) 60 pl
Working Solution
6) 37 30 min
7) 450 nm
8)
(mmol/)=( )-( )
Working Solution Working Solution
1 2 3 4 5 6
. Sample 1
A 0 mmol/l Glutamine Glutaminase Solution
. Sample 1
B 0.00785 mmol/l Glutamine Glutaminase Solution e
. Sample 2 )
C 0.0157 mmol/l Glutamine Eltamiress Selen £ 2
. Sample 2 2
D 0.0313 mmol/l Glutamine Glutaminase Solution % -
) Sample 2 3
E 0.0625 mmol/l Glutamine Elierafies Selvifn E g
) Sample 2 s
F 0.125 mmol/l Glutamine Elieniimes Salifm Bos
’ Sample 2
G 0.25 mmol/l Glutamine Elianiiese Selifian 0
0 0.1 02 03 04 05 06
H 0.5 mmol/l Glutamine Glust:.m?rlngsze Solution Concentration of Glutamine (mmal/l)
4. Glutamine Standard Solution (n=3) 5. Glutamine
(Doxorubicin) A549
1) A549 ( 2>=107 / 10 1 - DMEM ) 10 cm
37 5 CO:
2) 10ml DMEM 200 nmol/l 37 5 CO: 2
3) 2 ml PBS
4) DMEM
5 6 A549 (1><10° / 10 1 -
DMEM ) 37 5 CO2
6) 2ml 2 mmol/l DMEM 37 5% CO:2
7) 100 pl 1.5ml 15
2 mmolll DMEM 15
8) Glutamine Standard Solution ( Glutamine Standard Solution )
9) ( DMEM )
40 96
10) 20 ul ( )

98
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11) 20 ul Assay Buffer
12) 37 15 min
13) 60 ul Working solution
14) 37 30 min
15) 450 nm
(mmol/l) ( )-( )
(nmol/10* )=
(DMEM (nmol))-( (nmol))
(nmol) = ( (mmol / 1))>=(6 (2 ml))
30
25
§
Ez®
28
S& 15
3
0
0 nmol DOX 200 nmol/l DOX
6. (Doxorubicin) A549
A549

1. Lingtao, J. et al., Cancer Cell, 2015, 27, 257-270
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Glutamate Assay Kit-WST® ( : G269)
1.
2.
/ (xCT)
xCT 3.
— XxCT (n=3 )
0.2 4.
Glutamate Assay Kit-WST®
WST® 5
5 umol/l 6.
96
Glutamate \, NADP" \, WST formazan 7.
Enzyme mediator
aKeto / \ NADPH /\ wst Lysis Buffer Glutamate Standard
glutarate Solution Filtration Tube
1. Glutamate Assay Kit-WST®
Dye Mixture =<1 1. Dye Mixture Stock Solution
Glutamine Standard (10 mmol/l) ( ) 300 pl Reconstitution Buffer Dye Mixture
=<1 Vial
Enzyme ( ) =<1 Dye Mixture Stock Solution Reconstitution
_ Buffi 0-5 2
Reconstitution Buffer ( ) 750 ul <1 uer ( ) ( )
2. E Stock Soluti
Assay Buffer 7.5 ml <1 nzyme Stock solution
. Enzyme 120 ul PBS
Lysis Buffer 25 ml <1 i H
Enzyme
Filtration Tube <24 y e
nzyme
FiltrationTube Enzyme Stock Solution
8 24 n=3 ) 0-5 ) ( 2 )
24  Filtration Tube 24 3 Working Solution
FiltrationTube (Nanosep (10K) 15 Dye Mixture Stock Solution
([0D010C33] PALL ) Assay Buffer
2) Enzyme Stock Solution (1)
: 1 Working Solution
0-5 Working Solution
Working Solution
1. (450 nm ) o4 48 %
2.96 Dye Mixture Stock Solution 175 pl 350 ul 700 ul
3. (37 ) Assay Buffer 1575 3150 pl 6300 pl
4. (20-200 pl) Enzyme Stock Solutin 24.5 pl 49 pl 98 pl
S. 1. Working Solution
6. (100-1000 pl, 20-200 pl)

7. Phosphate Buffered Saline (PBS)

100
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1.
(Sample)
(0-0.5 mmol/l)
40 pl
1) 1.5ml (5-10><10° )
2) 300x=g 5 min
3) 500 ul PBS 300>=<g 5 min
4) 300 ul Lysis Buffer 12,000>=<g 5 min
5) 250l Filtration Tube 12,000=<g 10 min
n=3 120 pl ( 40 pl)
120 pl
2. Glutamine Standard Solution
950 pl 50 ul 10 mmol/l 0.5 mmol/l 2
(0.5 0.25 0.125 0.0625 0.0313 0.0157 0.00785 0 mmol/l) ( 2)
Lysis Buffer
10 mmol/l
Glutamate Standard
250 p,l 250 p.l 250 ].Ll 250 |.L| 250 |.L| 250 ul
950 pl ZSOuipliplipiu iplj
0.5 mmol/l 0.25 mmol/l  0.125 mmol/l 0.0625 mmol/l 0.0313 mmol/l 0.0157 mmol/l 0.00785 mmol/l
Glutamate Glutamate Glutamate Glutamate Glutamate Glutamate Glutamate
2. Glutamate Standard Solution
3.
1) 40 ul ( 3)
(n=3 )
2) 60 ul Working Solution
Working Solution
3) 37 15 min
4) 450 nm
Working Solution
5)
1 2 3 4 5 6
A 0 mmol/l Glutamate Sample 1
B 0.00785 mmol/l Glutamate Sample 2 =
C 0.0157 mmol/l Glutamate Sample 3 £
c
D 0.0313 mmol/l Glutamate Sample 4 E o
=1
E 0.0625 mmol/l Glutamate Sample 5 ;r:% g
5
F 0.125 mmol/l Glutamate Sample 6 é 05
G 0.25 mmol/l Glutamate Sample 7 0
0 0.1 0.2 0.3 04 05 06
H 0.5 mmol/l Glutamate Sample 8 Concentration of Glutamate (mmol/l)
3. Glutamate Standard Solution (n=3) 4. Glutamate
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Elastin /
1) A549 (1><108 / 10 - DMEM )
37 5 CO:
2) 2ml DMEM Elastin 37 5 CO:
3) 100l 1.5ml 15
4) Glutamate Standard Solution ( Glutamate Standard Solution )
5) Glutamate Standard Solution 40 96
6) 60l Working Solution
7) 37 30 min
8) 450 nm
0.7
Sos
E
‘é’ 0.5
8 04
N
% 0.2
c
S04
]
0
O umol/l Erastin 2 pmol/l Erastin
5. Elastin /
/ Elastin

1. Cobler, L. et al., Oncotarget, 2018, 9, 32280-32297
2. Tobias, M. et al., Free Radical Bioglogy and Medicine, 2019, 133, 144-152.
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11-3. /
GSSG/GSH Quantification Kit  (
(-L- -L- - )
S-
(GSH)
GSH
(GSSG) GSH/GSSG

GSSG/GSH Quantification Kit GSH
GSH
DTNB (5,5’ -dithiobis (2-nitrobenzoic acid))
412nm
GSSG GSH
GSSG

GSSG 0.5 pmol/l-

50 umol/l 0.5 umol/I-25 pmol/l

GSH Masking G8H «— Masking Solution

GSSG

i T R R e | Glutathione reductase
GSSG measurement

GSH

/‘P

| Glutathione réductase
DTNB

TNB

PSS

HOOC., 5

a g S maa
O Oz’

S-Mercapto-2-nitrobenzoic acid
(R e 412 NM)

1. GSSG/GSH

Enzyme Solution 50 pl><1
Coenzyme <2
Buffer Solution 60 mi><1
Substrate (DTNB) <4
Standard GSH =<1
Standard GSSG =<1
Masking Solution 1 mi=<1

0-5

- (405 415nm) -96

- -20 w200 pl

- -5- (SsA)

- - 15ml

. G263)

1
2)
3)

1
2)

3)
4)
5)

1
2)

3)
4)

1
2)
3)
4)
5)

a)

3

Enzyme/Coenzyme Working Solution

(200 mg)
0.5-1.0ml5 SSA
8,000<g 10 min
SSA
05 ?

(1><107 )
4 200><g 10 min
300 ul PBS 4 200><g 10 min,

80 pl 10 mM HCI 2
20ul5 SSA  8,000<g 10 min
SSA
05 @

4 1,000>=<g 10 min
1/2
5 SSA
4 8,000<g 10 min
SSA
05 @

b)

4 1,000>=<g 10 min

4 5 SSA
4 8,000<g 10 min
SSA

05 9
SSA
0.5% SSA pH
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— Substrate Working Solution 1
1) 1.2 ml Buffer Solution Substrate (DTNB) 1) GSH GSSG 2
DTNB (200 pl><2)
2) . 200 pl 20 ul  Masking Solution
2 (GSSG)
2) 15 ml 2.4 ml Buffer -
Solution ( 3.6 ml) 200 ul 20 ul
96 2 Substrate ( 7.2 ml)

Substrate Working Solution

— Enzyme/Coenzyme Working Solution
2. GSSG Standard Solution

1) Enzyme Solution 20l 15 ml )
4 ml Buffer Solution 1) 100 ul 100 pmol/ 1 GSSG Standard Solution
Enzyme Solution 30005 SSA
25 umol/l  GSSG Standard Solution 0.5 SSA
2) 0-5 2 GSSG
2 Standard Solution 25.0 umolll,
2) 24ml 15 ml
12.5 pmol/l, 6.25 pmol/l, 3.13 umol/l, 1.57 umolll,
3) 2.4ml Coenzyme
Coenzyme 0.78 umol/l 0 umol/l
2) GSSG Standard Solution 20 ul Masking
4) -20 Solution
2
4) 2) 15ml 3. GSH Standard Solution
2.4 mi Buffer Solution  ( 7.2 mi) 1) 100 200 umoll  GSH Standard

Enzyme/Coenzyme Working Solution )
Solution 300 pl 0.5 SSA

50 pumol/l GSH Standard Solution

— 200 pmol/l GSH Standard Solution 0.5 SSA GSH
2.0ml 0.5 SSA Standard GSH Standard Solution, 50.0 pumol/l,
Standard GSH SSA 25.0 pmol/l, 12.5 umol/l, 6.25 umol/l, 3.13 pmoll,
) 1.57 pmol/l 0 pmol/l
GSH Standard Solution -20 ,
2 2) 200 ul GSH Standard Solution 20 ul

— 100 pmol/l GSSG Standard Solution

2.0ml0.5 SSA Standard GSSG
Standard GSSH SSA

GSSG Standard Solution -20
2

2. GSSG Standard Solution
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11-3. /

4.

1) 40 pl GSSG Standard 1 2 8 4 5 6 7 8 9 10 11 12
Solution, GSH Standard Solution, A| O0umoll GSSG | Sample 2 (GSSG) 0 umol/l GSH Sample 2 (GSH)
GSSG GSH B | 0.78 umol/l GSSG | Sample 3 (GSSG) 1.57 umol/l GSH Sample 3 (GSH)

3 C| 1.57 umol/l GSSG | Sample 4 (GSSG) | 3.13 ymoll GSH | Sample 4 (GSH)

2) 60 ul Buffer Solution D | 3.13 umol/l GSSG | Sample 5 (GSSG) | 6.25 umoll GSH | Sample 5 (GSH)

3) 37 1h E | 6.25 umol/l GSSG | Sample 6 (GSSG) 12.5 pmol/l GSH Sample 6 (GSH)

F | 12.5 umol/l GSSG | Sample 7 (GSSG) | 25.0 ymoll GSH | Sample 7 (GSH)

4) 60 ul Substrate Working Solution G| 25.0 umol/l GSSG | Sample 8 (GSSG) | 50.0 ymoll GSH | Sample 8 (GSH)

5) 60 Hl Enzymejcoenzyme Working H| Sample 1 (GSSG) | Sample 9 (GSSG) Sample 1 (GSH) Sample 9 (GSH)
Solution 3. 96 ( n=3)

Enzyme/ Coenzyme Working Solution
6) 37 10 min
Kinetics ““Kinetic””
10 min OD Kinetic Pseudo-Endpoint
( 5-10 min oD )

7) 405 nm 415 nm

8) GSSG GSSG GSSG

9) GSH GSH (GSH + GSSG)

405 nm 415 nm

50

1) 40 ul GSSG Standard 3) 37 1lh 4)-5) 60 pl Substrate
Solution GSH Standard Solution Working Solution 60 pl
GSSG GSH Enzyme/Coenzyme

Working Solution
2 2
g 15 | g 1.5
[fe} ['e)
g g
w o4 L T 1
8 8
: 5
§ 05 | 90.5
< 2
0 \ \ \ \ 0
0 5 10 15 20 25 0 10 20 30 40
Concentration of GSSG (umol/l) Concentration of GSH (umol/l)
4. GSSG 5. GSH
Kinetic Pseudo-Endpoint
Pseudo-Endpoint Glutathione (GSH, GSSG) = (0.D. . —-0O.D., @)/ slope®
mple blank
Kinetic  Glutathione (GSH, GSSG) = (Slope ,.° — Slope @) / slope”
a) 3 Al-A3 A7-A9 O.D.
b) Slope Kinetic Pseudo-Endpoint
c) Slope _,, ple( Slope ,,..) ( Blank) Kinetic
10) GSH (GSH + GSSG) GSSG

GSH = Total Glutathione (GSH + GSSG) — GSSG><2
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B- (DTT)

1. ER Stress Cooperates with Hypernutrition to Trigger TNF-Dependent Spontaneous HCC Development,
Cancer Cell, 2014, 26, 331-343
2. Rhythmic oscillations of the microRNA miR-96-5p play a neuroprotective role by indirectly regulating glutathione levels,
Nature Communications, 2014, 5, 3823
3. Phospholipid methylation controls Atg32-mediated mitophagy and Atg8 recycling,
The EMBO Journal, 2015, 34(21), 2703-2719
4. Administering xCT inhibitors based on circadian clock improves antitumor effects,
Cancer Research, 2017, 77(23), 6603-6613
5. Cold stress-induced ferroptosis involves the ASK1-p38 pathway, EMBO reports, 2017, 18(11), 2067-2078
6. Chloroplast DNA Replication Is Regulated by the Redox State Independently of Chloroplast Division in Chlamydomonas
reinhardtii, Plant Physiology, 2013, 161, 2102-2112
7. Oxidative stress inhibits healthy adipose expansion through suppression of SREBF1-mediated lipogenic pathway,
Diabetes, 2018, 67(6), 1113-1127
8. Endogenous reactive oxygen species cause astrocyte defects and neuronal dysfunctions in the hippocampus: a new
model for aging brain, Aging Cell, 2017, 16, 39-51
9. Ubiquinol-10 Supplementation Activates Mitochondria Functions to Decelerate Senescence in Senescence-Accelerated
Mice, Antioxidants & Redox Signaling, 2014, 20(16), 2606-2620
10. Skeletal muscle-specific eukaryotic translation initiation factor 2a phosphorylation controls amino acid metabolism and
fibroblast growth factor 21-mediated non-cell-autonomous energy metabolism,
The FASEB Journal, 2016, 30(2), 798-812
11. Riluzole exerts distinct antitumor effects from a metabotropic glutamate receptor 1-specific inhibitor on breast cancer
cells, Oncotarget, 2017, 8(27), 44639-44653
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11-4.

SOD

SOD Assay Kit-WST® (

Tetrazolium

-WST®

)-3-(4-

)
WSTe-1

SOD
WST®-1
(50%

: S311)

(SOD)
(©2)
SOD
( Nitroblue
NBT)
NBT
(Formanzan dye)
SOD
SOD
WSTe-1(2-(4-
)-5-(2,4- )>-2 - ,
(G2)

SOD (
SOD
) SOD  SOD ICso

)

WST® WST

oN L oS SOs°
N
O\,L/ §J©/

xanthine 20: N=N

02

xanthine oxidase

uric acid
H20:

SOD

202 N=N

Q WST®-1 formazan
02N ‘038 S0s”
N
O\N/ @

WST®-1

Oz + H02
inhibition reaction

1. SOD

WST® Solution
Enzyme Solution

Iml <1
20 ul =<1
11 mI>=2
10 mi><1

Buffer Solution
Dilution Buffer

0-5 0-5 4
WST® 2 3
WST® Solution WST®

(450 nm)

2-20 ul  20-200 pl

V.

2. Enzyme Solution

1. 2-3ml
) 0-5
(
0.4 ml
10 mi
4,
0-5 600><g
5. 4.0 ml
0.6 mi
6.
15 min
7. 05
8. 0.1 ml
SOD
(100 mg)
1.

2. 400-900 pl

HEPES 1 mmol/l EDTA pH 7.4)

(60W 05s

3. 10,000 g

96

Dilution Buffer

( 10 U/ml
600><g 10 min

10 ml

0-5 600><g  10min

10 min 1
1mil

600><g 10 min

0.7 ml

Dilution Buffer
0.25%

(0.25 mol/l 10 mmol/l

Teflon

15 min)
60 min
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T 114, SoD

(HeLa: 1>=<107 , HL60: 1.2><107 ) 1.96
1. 0-5 2,000 10 min
; - [
2. 1mlPBS 0-5  2,000x<g 20 ul - 20 pl -
10 min - 20 ul - |20
® 200 pl
1l PBS WST 200 pl | 200 pl | 200 ul m
(60W 0.5s 15 min) Dilution Buffer - - 20l | 20
5 05 10,000><g 15 min 20 ul 20 ul . )
X 1
2 3
®_
WST®-1 5
Sob 1. SOD
Dilution Buffer SOD (Sigma, S5395, CAS:
9054-89-1 )
. ( 1 96 ) SOD 200 U/ml 100 U/ml 50 U/ml 20 U/mi
WST® 10U/ml 5U/ml 1U/ml 0.1 U/ml

19 ml  Buffer Solution 1 ml WST® Solution 0.05 U/ml 0.01 U/ml, 0.001 U/ml

1 2 3 4 5 6 7 8 9 10 11 12

Enzyme SO|Uti0n 5 S A SOD 200 U/ml SOD 0.1 U/ml
* 2.5 ml Dilution Buffer 15 pl Enzyme f ' f f ' f ' f
B SOD 100 U/ml SOD 0.05 U/ml
Solution f f f f i f i f
* Enzyme Solution C : : SOiDSO Ulrinl SO;J 0.01 Uilml i :
D SOD 20 U/ml SOD 0.001 U/ml
E SOD 10 U/ml Blank 1
F SOD 5 Uml Blank 2
1. SOD WST®-1 ( 1 2 3) G SOD 1 Ulml Blank 3
1) 5 20 ul " + + t + ; .
1 3 20 ul
H 2 96
2) 200 pl WST®
3) 2 3 20 pl Dilution Buffer
4) 1 20 pl
*
5) 37 20 min
6) 450 nm
7) SOD % 2-4) WsT®
sSOD % ( WSTe-1 )= Dilution Buffer

(A 1A o)-(A -A /(A A 3)><100%

5) 37 20 min 6) 450 nm
3.
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0O.D. SOD ““1 Unit SOD””
SOD 20 ul 50% WST®-1
100 SOD
90
80
2. SOD
70
5§ o- 1. 140.38 mg
S 50 1 ml 0.9% 2 10 mM
=
£ 404 HEPES 250 mM Sucrose (pH 7.4) 1 mM EDTA 0.5 ml
= 307 (10,000%g 15 min)
201
104 2 5 Dilution Buffer
03 1 | L | L 1 15 1% 15 15 15 1/5°
0.001 0.01 0.1 1 10 100 1000 3. 6 sSoD
SOD (U/ml)
4. SOD 4 X ( )
sop SoD \% (7
SOD 2
100
2. soD soD % _—
o0 /
1) 5 Dilution Buffer 40
20 /
1 15 U U 15 155 1/5°( ) Ry , ,
0.001 0.001 0.01 0.1 1
50 ul 50l 50 ul 7.S0D
= 7 i
Er .
* >50%
- <50%
200 pl 200 pl 200 pl 200 ul 200 pl 200 l
1/5 1/52 1/5° 1/5* 1/5° 1/5°
S. 5. 7 50%
2) SOD 7 4
(Y) 50% ( 8 2
X Y
<op 9 )
y = 28.889 In(x) + 218.56
1 3 4 5 6 7 8 9 10 11 12
: . % y = 28.889 In(x) + 218.56
Sample 1 1 80
s I le1 I1/5 0 4
ample 60
— e —
Sample 1 1/5? 2 /
— /
Sa|I11pIe1 l1,53 Sample 2 Sample 3 Sample 4 23
T T 10
Sample 1 1/5* o ‘ ‘
b : 0.001 0.01 0.1 1
Sample 1 1/5°
Sample 1 1/5° 8 50%
blank 1 blank 2 blank 3 * 50% ( y=50% SOD 1 Unlt)
6. 96 X 1/8
5 SOD 8 Unit
2
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SOD
1. ““SOD 7z SOD
SOD
2. 50%
Mn-SOD WST®-1 ( ) NBT
- vin- 100%
Mn-SOD (
1mmolll) Diethidithiocarbamate ( 1 mmolfl) SOD MDA
Cu, Zn-SOD SOD ( )
MDA ( ) SOD
2.
SOD MDA
2- 0.D SOD
(GSH) DNA
2.SOD ““1 Unit”~
SDS 0.05% 1 Unit ( C WST®-1
Tween20 0.5%
NP-40 0.5% NBT XTT) 50%
Triton X-100 0.2% SOD O.D.
Ethanol 25% 1.0 0O.D. 0.5
DMSO 5%
1
Glutathione, ( ) 1.25 mmol/l SOD SOD
Ascorbic acid 0.1 mmol/l
EDTA 2 molll
BSA 1%(W/IV) SOD
20
3. SOD 5 SOD
10845 U/ml of blood O0.D. -
335 U/ml of blood Blank: O.D.
15712009 () SOD
142907Ulg () Dilution Buffer
HelLa 73 U/1x107 cells Dilution Buffer PBS
HL 60 226 Ulxa0rcells 137 MM NaCl 2.7 mM KCl  1.47 mM KH:PO:
8.1 MM Na:HPO: pH 7.4
. Q&A Mn-SOD Cu/Zn-SOD
Mn-SOD KCN
Cu/Zn-SOD 1mM KCN
O.D. Cu/Zn-SOD Cu/Zn-SOD
SOD SOD - Mn-SOD
SOD -80 1
SOD WST®-1
2 SOD
( Unit ) SOD (
% ) SOD
2 -

100

www.dojindo.cn info@dojindo.cn 400-823-9388




1. Manganese superoxide dismutase polymorphism affects the oxidized low-density lipoproteininduced apoptosis of

macrophages and coronary artery disease, European Heart Journal, 2008, 29, 1267-1274
2. Extracellular Superoxide Dismutase Accelerates Endothelial Recovery and Inhibits In-Stent Restenosis in Stented
Atherosclerotic Watanabe Heritable Hyperlipidemic Rabbit Aorta,
Journal of the American College of Cardiology, 2007, 50, 2249-2253
3. An Abnormal Mitochondrial-Hypoxia Inducible Factor-1-Kv Channel Pathway Disrupts Oxygen Sensing and Triggers
Pulmonary Arterial Hypertension in Fawn Hooded Rats: Similarities to Human Pulmonary Arterial Hypertension,
Circulation, 2006, 113, 2630-2641
4. Deficient plastidic fatty acid synthesis triggers cell death by modulating mitochondrial reactive oxygen species,
Cell Research, 2015, 25, 621-633
5. A Tau-Targeted Multifunctional Nanocomposite for Combinational Therapy of Alzheimer’s Disease,
ACS Nano, 2018, 12(2), 1321-1338
6. Endothelial Cell Palmitoylproteomic Identifies Novel Lipid-Modified Targets and Potential Substrates for Protein Acyl
Transferases, Circulation Research, 2012, 110(10), 1336-44
7. Lung EC-SOD overexpression attenuates hypoxic induction of Egr-1 and chronic hypoxic pulmonary vascular remodeling,
American Journal of Respiratory and Critical Care Medicine, 2008, 295, L422-1.430
8. Inhaled Ethyl Nitrite Prevents Hyperoxia-impaired Postnatal Alveolar Development in Newborn Rats,
American Journal of Respiratory and Critical Care Medicine, 2007, 176, 291-299
9. In vivo guiding nitrogen-doped carbon nanozyme for tumor catalytic therapy,
Nature Communications, 2018, 9(1), 1440
10. A lytic polysaccharide monooxygenase-like protein functions in fungal copper import and meningitis,
Nature Chemical Biology, 2020, doi.org/10.1038/s41589-019-0437-9
11. Nestin regulates cellular redox homeostasis in lung cancer through the Keap1-Nrf2 feedback loop,
Nature Communications, 2019, 10, 5043
12. Allelopathic interactions of linoleic acid and nitric oxide increase the competitive ability of Microcystis aeruginosa,
The ISME Journal, 2017, 11, 1865-1876
13. Phase | Study of Copper-Binding Agent ATN-224 in Patients with Advanced Solid Tumors,
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Si-DMA for Mitochondrial Singlet Oxygen Imaging ( : MTO5)

(Singlet Oxygen '02) Si-DMA 2 ug <1

(ROS)
(PDT
) 0-5
Si-DMA Si-DMA
PDT 0-5
Majima
Si-DMA 100 pumol/l Si-DMA  DMSO
SI-DMA 36l DMSO 2 ug Si-DMA
Si-DMA D
Si-DMA Si-DMA DMSO 20 1
( 3 5- (5-ALA Si_DMA
) Si-DMA .
X (2 Hanks "HEPES Si-DMA DMSO
25~100 nmol/l Si-DMA
Si-DMA
EE'LI' Cell-permeable
XX
“,E;Zl’\,[ttll
Si-;JIIA
Si-DMA 25~100 nmoll/l Si-
DMA lumol/l  Si-DMA
Mitochondria > um0|/|
1. Si-DMA
. Si-DMA
E Excitation Emission 1.
3 2 Hanks "HEPES
g 2
2 3 Si-DMA
4, 37 45 min
500 550 500 650 700 750 800 5 Hanks "HEPES 2
Wavelength/inm )
) 6 Hanks "HEPES
2. Si-DMA
9
8
(-]
£
4
3
2
JBL N _ m B0 u

Blank '0, O, H0, HOCI ROO' OH NO

3. Si-DMA ROS
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115, I

5- (5-ALA) HelLa

200 pl HeLa (2.4>=<10° cells/ml)  p-slide 8 well (ibidi) DMEM (10%FBS 1% - )
37 5% CO:
2. 200 pl Hanks "HEPES 2
3. pu-slide 200 I 5-ALA Hanks * HEPES (150 pg/ml) 37 5% CO:2 4h
4. Hanks "HEPES 2
5
6
7

=

200 ul Si-DMA (40 nmol/l) 37 5% CO:2 45 min
200 pl Hanks "HEPES 2
200 ul Hanks "HEPES
(G )

600/50nm (Ex)

685/50nm (Em)
5-ALA (+)

5-ALA (-)
4. Si-DMA 5-ALA HelLa
5-ALA HelLa 2.5 min Si-DMA
Si-DMA IX

H20: Primary Hepatocytes

10 mM H20:2 Primary Hepatocytes 20 min Control After H.0: Stimulated
10%dish
Nest 15mm 801002
Si-DMA 100 nmol/l
37 5% CO:2 45 min
Leica,Cambridge, UK si-omA [l pap 10 pm
BMI-6000 5. Si-DMA H20. Primary Hepatocytes

Ex 600nm Em 685nm
( )

1. Contradictory Effects of Mitochondriaand Non-Mitochondria-Targeted Antioxidants on Hepatocarcinogenesis by Altering DNA
Repair in Mice, Hepatology, 2018, 67(2), 623-635
2. Green monomeric photosensitizing fluorescent protein for photo-inducible protein inactivation and cell ablation,
BMC Biology, 2018, 16, 50
3. Sonodynamic therapy inhibits palmitate-induced beta cell dysfunction via PINK1/Parkin-dependent mitophagy,
Cell Death & Disease, 2019, 10, 457
4. Blue-Emitting Electron-Donor/Acceptor Dyads for Naked-Eye Fluorescence Detection of Singlet Oxygen,
ChemPhotoChem, 2017, 1(7), 299-303
5. Physical Plasma Elicits Immunogenic Cancer Cell Death and Mitochondrial Singlet Oxygen,

leee Transactions on Plasma Science, 2018, 2(2), 138-146

www.dojindo.cn info@dojindo.cn 400-823-9388 113




DNA Damage Quantification Kit-AP Site Counting- ( : DK02)
DNA DNA (ROS)
Fenton DNA DNA
(AP ) AP ROS
(ARP N'- -D- ) AP
DNA ARP DNA AP
AP DNA 1><10° 1-40 AP
DNA (Abasic Sites)
ARP
--OWase --OWase HNENH --O—kjjbase
H O
) o s R @ 2
0-P-0- 4 . 0-P-01 o ARP “0-P-0 o HN"NH
g b«OH o) H © H \)O\ HM
o \N,o NN g
Q 0 0 1e
O=E=07 @ == ~0-P-0-  base 0-P-0- base
5 1 £ 5
? 0 ?
Ap Site ‘ Biotin-tagged Abasic Site
20 samples 1. AP-DNA DNA
ARP Solution 250 ul < 1 ARP
ARP-DNA Standard Solution 250 pl 2. ARP-DNA 200 pl TE Buffer
Filtration Tube 20 DNA 30 min DNA
Washing Buffer 1
96 1 3. DNA Solution DNA Binding Solution
DNA Binding Solution 10ml =<1 Y DNA
Substrate Solution 10ml <1 v
TE Buffer 40ml =< 1
HRP-Streptavidin 25ul =< 1 4. DNA AP
5. DNA Solution 10 pl ARP
L 0-5 0-5 Solution DNA
6 6. 630-670 nm
2. Washing Buffer Solution
50 pl 96
3. ARP-DNA 0-5 1 o
50ul1M (Sulfuric Acid) 450 nm
7.
1. 630-670 nm
2 96
3.10 ul 200 pl
4.
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11-6. DNA

DNA ARP ARP

37 1h ARP DNA

HRP-
37 1h

. ARP ( ARP DNA)

1. TE Buffer DNA (260 nm)

(DNA : 50 pg/l 1)
TE Buffer 100 pg/ml
2. 0.5ml 10 ul DNA (200
pg/ml) 10 ul ARP 37 1h
3. 100 ul TE
4. ARP DNA 380 ul TE Buffer

a)

o

2,500-5,000><g 15 min
400 ul TE Buffer
DNA
7. 2,500-5,000>=<g

200 pul TE Buffer

15 min ?

DNA
9. ARP DNA 1.5ml
200 ul TE Buffer ARP
DNA 1.5ml %
10. ARP DNA 0-5
a) ARP DNA
DNA 100 ul TE DNA
b) DNA 5 min
7
c) DNA 90% ARP DNA
2.25 ug/ml DNA

DNA

ARP-DNA

DNA

DNA

ARP

Substrate Solution 630-670 nm

37 1h

. DNA
1. 310uTE 90 ul ARP DNA

60 ul ARP-DNA

DNA
3. 60 ul ARP DNA
4. 100 pl DNA
5.

1L
HRP-
HRP-
4,000 (
6. DNA 250 pl
5
7. 150 pl HRP-
37 1h
250 ul

9. 100 pl 37
10. 630-670 nm O.D.
11. DNA

O.D.

ARP-

HRP-

5
1lh
ARP-DNA
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. ARP

96 DNA

Absorbance at 650 nm

11-6. DNA

DNA

Standard ARP-DNA (60 pl/well) or sample DNA (60 pl/well) + DNA Binding Solution (100 ul/well)
[ 20 samples |
1.2 3 4 5 6 7 8 9 10 11 12
A 0ARPDNAstd.| — ample 5 sample 13
B 25ARPDNAstd. [ = sample 6 sample 14
c 5ARP DNAstd. Z sample 7 sample 15
D 10ARP DNAstd. | p sample 16
E 20 ARP DNA std. § p sample 17
F 40 ARP DNA std. b sample 10 sample 18
G = mple 3 sample 11 sample 19
H = ple 4 sample 12 sample 20
blank: 60 ul TE Buffer + 100 ul DNA Binding Solution/well
Do not use column 1 and 12
Washing (250 pl/well)
HRP-Streptavidin (150 pl/well)
Washing (250 pl/well)
Substrate (100 pl/well)
1.2 3 4 5 6 7 8 9 10 11 12
A
B
C
D ashing HRP-Streptavidiniand Subsirate
E
F
G
H
)
1. ARP-DNA O.D.
2. ob. - oD ?
3. AP O.D.
Y O.D.
4. AP
a) O.D. 0.04-0.06 40 ARP-DNA
0.8-1.0 O.D. HRP-
1.0 2‘0 SIO 40

Number of AP Sites/100,000 bp

AP

O.D.
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1. Sirt3 Mediates Reduction of Oxidative Damage and Prevention of Age-Related Hearing Loss under Caloric Restriction,
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Gastroenterology, 2011,141,1293-1301
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DMPO (  :D048)

ESR
ESR DMPO
ESR ROS
DMPO ESR
5,5-Dimethyl-1-pyrroline N-oxide .
(Dojindo) DMPO ™
=99% (GC)
113.16 CsHuNO Doi
H.C ojindo
-20 3 Y R S : e
H;C 'Tr A | SupplierE.
CAS 3317-61-1 o U v
Fenton ( ) ( )
(Dojindo) SIN
(*
Dojindo
SOD
1. 15ul DMPO 50yl 5mM 35ul Supplier E.
— A At
0.1M (pH 7.8)
Supplier S.
2 50 pl SOD 1-2s
3 50yl 0.4 U/ml
4. ( 1 min) ESR
5 (DMPO-02/Mn#)
V.
C-,N-,S-
1. 100 mM 25 uM Diethylenetriaminepentaacetic Acid (DTPA)
(pH 7.4)
2. A) 100 mM (HCOONa) B) 100 mM (KCN) e
C) 100 mM (NaNs) D) 100 mM (NazS0s)
100 mM (pH 7.4)

DMPO / ‘CN

3. 4.0 mg/mi(~100 uM) (HRP) 1 mM H:0: AN
4 1M DMPO DMPO /Ny
130 pl 20 ul 1M DMPO W m MMPWH,SO!

20 ul 104 1mM H.0; 20 ul HRP __AY_J‘(_J’[_)?_

7 3460 3480 3500 3520
’ Magpnetic field, G

100 mM DMPO 10 mM 50 uM H202 10 pM HRP
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1.

a > 0D

o

100 mM 25 uM Diethylenetriaminepentaacetic Acid(DTPA)
(pH 7'4) [C TR
100 mM 1 mM (pH 7.4) JM}L‘W@W
1 U/ml
DMPO-OH
1M DMPO R ‘Dmm
70 ul 20 ul 1M DMPO A
100yl 1 mMm : : : .
3460 3480 3500 3520
10 pl Magnetic field, G

100 mM DMPO 0.5 mM 0.05 U/ml
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Journal of the American Chemical Society, 2016, 138(18), 5860-5
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. Potentiating antibiotics in drug-resistant clinical isolates via stimuli-activated superoxide generation,
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BMPO ( : B568)
(*
(ESR) )
* Bruker ESR BMPO
BMPO (DOJINDO) BMPO/-OH
ESR
BMPO/.OH BMPO/.OOH
PBN DMPO BMPO
(t+=23 min) ESR (conformer)
GS- -OH BMPO ay=13.47G z’:lHB =1531G a,*=0.62G
(conformer)

: B-tert-Butoxycarbonyl-5-methyl-1-pyrroline-N-oxide

=99.0%
199.25 CioHi17NOs

o]
-20 (HHORC, /”>U
HsC l}l
&
(*
)
(Fenton)
1. 15mg BMPO 5mi
2. 15y BMPO 75ul 1mM H0: 75l
100 uM  FeSOs 50 ul
3. ( 1 min) ESR
4.
(X0O)
1. A 1mg BMPO 1ml 50 mM
PBS (pH 7.4)
2. B 50 mM PBS (pH 7.4) 1mMm
DTPA 0.4 mM

3. C 50mM PBS (pH 7.4) 0.1 U/ml
4. 15yl A 135yl B 10ul C
5. ( 8 min) ESR
6.

a,=1356 G a,/=12.3G a,*=0.66G

1. 100 mM PBS (pH 7.4) 25 uM
DTPA
2. 100 mM PBS (pH 7.4) 1mM
3. 1 U/ml
4. 10mg BMPO 200 ul  PBS (
250 mM)
5. EP 70 pl
6. 20 250 mM BMPO 100 pl
2 1mM
7. 10 pl EP
8.
25 mM BMPO 0.5 mM 0.05 U/ml
resicual
BMPO-00H
[conformer )
)] I‘ r‘ ﬂ‘ ﬁ‘ fh?:n?;‘::::‘.,
3460Magr:15(;1t.?c0ﬁeld,36560 3520
1. 1mM FeSO, 10mM H,O, 250 mM
BMPO
2. EP 140 pl
3. 20 250 MM BMPO 20 ul
1mM FeSO,
4. 20 10 mM H,0,
5.
6.

25 mM BMPO 0.1 mM FeSOs 1 mM H202
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residual

BMPO-OH
{conformer 1}

BMPO-OH

f If‘l f“ q{:onformer 1}

3460 3480 3500 3520
Magnetic Field, G

* ESR
1700
4.0 x 10 2.0x 10" 1500
—=u—BMPO-OOH
3.5 x 10 1300
F16x 10
5]
3 30x10 g £ 1100
S S 2
© € ()
g 2.5 x 10° L12x 104 § T 900
@ 3 ]
§ 20%10% 2 N
o @ - )
Lsox102 2 ti2 = 24 min
1.5 x 10°] 2
500
1.0 x 10
F4.0 x 10% 300
5.0 x 107
T T T T T T 100
0 10 20 30 40 50 60 1 5 9 13 17 21 25 29 33 37 39
Times, min Times (minutes)
*BMPO 02~ (pH=7.4)
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Environ. Sci. Technol., 2015, 49(3), 1690-1697

11. Mechanism for enhanced degradation of clofibric acid in aqueous bycatalytic ozonation over MnOx/SBA-15Qianggiang,

Journal of Hazardous Materials, 2015, 286, 276-284

www.dojindo.cn info@dojindo.cn 400-823-9388 121




