
MP 479MP 479MP 479MP 479MP 479MP 479Id tifi ti f D bl B d P iti i C id f th St t C U i OAD TOF S t MP 479Id tifi ti f D bl B d P iti i C id f th St t C U i OAD TOF S t MP 479Identification of Double Bond Positions in Ceramides from the Stratum Corneum Using OAD TOF System MP 479Identification of Double Bond Positions in Ceramides from the Stratum Corneum Using OAD TOF SystemIdentification of Double Bond Positions in Ceramides from the Stratum Corneum Using OAD-TOF SystemIdentification of Double Bond Positions in Ceramides from the Stratum Corneum Using OAD-TOF SystemIdentification of Double Bond Positions in Ceramides from the Stratum Corneum Using OAD TOF SystemIdentification of Double Bond Positions in Ceramides from the Stratum Corneum Using OAD TOF Systemg yg y
1 1 1Y h i ARAO1 M i OKAMOTO1 Hid i TAKAHASHI1Yohei ARAO1 Mami OKAMOTO1 Hidenori TAKAHASHI1Yohei ARAO1 Mami OKAMOTO1 Hidenori TAKAHASHI1Yohei ARAO , Mami OKAMOTO , Hidenori TAKAHASHI, ,

1Shi d C ti K t J1Shimadzu Corporation Kyoto Japan1Shimadzu Corporation Kyoto JapanShimadzu Corporation, Kyoto, JapanShimadzu Corporation, Kyoto, Japanp y p

4 2 Id tifi ti f d bl b d itiO i 4 2 Identification of double bond positionsO er ie Human SC samples were collected from healthy volunteers by tape stripping To A 100 M id t d d l C18 1 C id (d18 1/18 1(9Z)) (A ti Bi i h 4 2 Identification of double bond positionsOverview Human SC samples were collected from healthy volunteers by tape stripping To A 100 M ceramide standard sample C18:1 Ceramide(d18:1/18:1(9Z)) (Avanti Birmingham 4 2 Identification of double bond positionsOverview Human SC samples were collected from healthy volunteers by tape stripping. To A 100 M ceramide standard sample C18:1 Ceramide(d18:1/18:1(9Z)) (Avanti Birmingham 4.2. Identification of double bond positionsOverview Human SC samples were collected from healthy volunteers by tape stripping. To A 100 M ceramide standard sample C18:1 Ceramide(d18:1/18:1(9Z)) (Avanti, Birmingham, 4.2. Identification of double bond positionsOverview p y y p pp g  p ( ( )) ( , g , p
ll t th SC l th i f l d ith t d d i dcollect the SC samples the inner forearm was cleaned with water and dried up AL) was also subjected to OAD TOF system to confirm MS/MS spectrum pattern derived fromcollect the SC samples the inner forearm was cleaned with water and dried up AL) was also subjected to OAD-TOF system to confirm MS/MS spectrum pattern derived fromcollect the SC samples, the inner forearm was cleaned with water and dried up AL) was also subjected to OAD-TOF system to confirm MS/MS spectrum pattern derived fromp , p AL) was also subjected to OAD TOF system to confirm MS/MS spectrum pattern derived from
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Oxygen Attachment Dissociation (OAD) is a novel method for fragmentation b f t t i i f d A 20 50 i f fil ki t Table 2 showed the ceramide precursor ions that we focusedOAD A h i Fi 3 l OAD MS/MS d t d t t d th i di t C COxygen Attachment Dissociation (OAD) is a novel method for fragmentation before tape stripping was performed A 20 x 50 mm piece of film masking tape Table 2 showed the ceramide precursor ions that we focusedOAD As shown in Fig 3 only OAD MS/MS data detected the ions corresponding to C=COxygen Attachment Dissociation (OAD) is a novel method for fragmentation, before tape stripping was performed. A 20 x 50 mm piece of film masking tape Table 2 showed the ceramide precursor ions that we focused OAD As shown in Fig 3 only OAD-MS/MS data detected the ions corresponding to C=COxygen Attachment Dissociation (OAD) is a novel method for fragmentation, before tape stripping was performed. A 20 x 50 mm piece of film masking tape pOAD. As shown in Fig. 3, only OAD MS/MS data detected the ions corresponding to C Cyg ( ) g p pp g p p g p g , y p g
N 644(T k S i k h T k J ) t k t th i f d d h l did i d i SC S l C Cidi dditi l f t ti t CID th LCMS 9050 T h No 644(Teraoka Seisakusho Tokyo Japan) was stuck to the inner forearm and on and the structural candidates contained in SC Several C Cd bl b d iti b t NL diff t f th li id b h i h h i Fi 2providing additional fragmentation to CID on the LCMS-9050 To enhance No 644(Teraoka Seisakusho Tokyo Japan) was stuck to the inner forearm and on and the structural candidates contained in SC Several C=Cdouble bond position but NL were different from other lipids behavior such as shown in Fig 2providing additional fragmentation to CID on the LCMS-9050. To enhance No.644(Teraoka Seisakusho, Tokyo, Japan) was stuck to the inner forearm and on and the structural candidates contained in SC Several C=Cdouble bond position, but NL were different from other lipids behavior such as shown in Fig.2.providing additional fragmentation to CID on the LCMS 9050.  To enhance o 6 ( e ao a Se sa us o, o yo, Japa ) as stuc to t e e o ea a d on and the structural candidates contained in SC. Several C C double bond position, but NL were different from other lipids behavior such as shown in Fig.2.p g g p , p g
th d d d Th d t d th ti i I h MS/MS d h d d i d d i h hi h i i d NL lid tifi ti f id hi h i f th li id OAD MS/MS h b the pressed and removed The procedure was repeated three times using a new b d iti l i d t t d b OAD MS/MS b tIn the MS/MS spectra dehydrated ion was detected with high intensity and NL was alsoidentification of ceramide which is one of the lipid group OAD MS/MS has been the pressed and removed The procedure was repeated three times using a new bond positional isomers detected by OAD MS/MS butIn the MS/MS spectra dehydrated ion was detected with high intensity and NL was alsoidentification of ceramide which is one of the lipid group, OAD-MS/MS has been the pressed and removed. The procedure was repeated three times using a new bond positional isomers detected by OAD-MS/MS butIn the MS/MS spectra, dehydrated ion was detected with high intensity and NL was alsoidentification of ceramide which is one of the lipid group, OAD MS/MS has been p p p g bond positional isomers detected by OAD-MS/MS, butIn the MS/MS spectra, dehydrated ion was detected with high intensity and NL was alsop g p bond positional isomers detected by OAD MS/MS, but 
piece of tape The collected tape samples were transferred into a glass tube
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b d d h d t dli d t id d bl b d ifi di i ti bli C C iti piece of tape The collected tape samples were transferred into a glass tube observed as dehydratedapplied to provide double bond specific dissociation enabling C=C position piece of tape. The collected tape samples were transferred into a glass tube ti i id i ffi i t T t i l id tifobserved as dehydratedapplied to provide double bond specific dissociation enabling C=C position piece of tape. The collected tape samples were transferred into a glass tube separations in ceramides were insufficient To certainly identifyobserved as dehydrated.applied to provide double bond specific dissociation, enabling C C position p p p p g separations in ceramides were insufficient To certainly identifyypp p p , g p

t i i 4 L th l Aft t f 3 i th t d Th separations in ceramides were insufficient. To certainly identify
◆ CID MS/MScontaining 4 mL methanol After vortex for 3 min the tapes were removed The separations in ceramides were insufficient. To certainly identify 

i t ◆ CID MS/MScontaining 4 mL methanol After vortex for 3 min the tapes were removed The p y y
assignments ◆ CID-MS/MScontaining 4 mL methanol. After vortex for 3 min, the tapes were removed. The assignments ◆ CID MS/MSg , p

h i id ti d t b i dassignments.
% each isomer ceramide separation needs to be improvedg
%l t f d t 1 5 L i t b d t if d t each isomer ceramide separation needs to be improved%samples were transferred to 1 5 mL micro tube and centrifuged at room each isomer, ceramide separation needs to be improved.100samples were transferred to 1.5 mL micro-tube and centrifuged at room , p p100 546 5238samples were transferred to 1.5 mL micro tube and centrifuged at room 100 546 5238p g 546.5238

1 I t d ti (15 000 10 i ) Th f d i l i l [M H O H]O1 I t d ti temperature(15 000g 10min) The supernatant was transferred into glass vial [M – H O + H]+[M H O + H]+1 Introduction temperature(15 000g 10min) The supernatant was transferred into glass vial 8
[M – H2O + H][M – H2O + H]1 Introduction temperature(15,000g, 10min). The supernatant was transferred into glass vial x8
[ 2 ][ 2 ]
630 611. Introduction temperature(15,000g, 10min). The supernatant was transferred into glass vial x875 % 630 61741. Introduction 75 % 630.6174d bj t d t LC OAD TOF l i

75 %and subjected to LC OAD TOF analysis 100and subjected to LC-OAD-TOF analysis 100and subjected to LC OAD TOF analysis. 100j y
C 42 2 (d18 1/24 1)C id h i t t l i th ki b t ib ti t i t t ti 264 2681 20Cer 42:2 (d18:1/24:1)Ceramides has an important role in the skin by contributing to moisture retention 50 264 2681 x20Cer 42:2 (d18:1/24:1)Ceramides has an important role in the skin by contributing to moisture retention 50 264.2681 x20Ceramides has an important role in the skin by contributing to moisture retention 50Ce a des as a po ta t o e t e s by co t but g to o stu e ete t o

Sphingosine(d18:1)Sphingosine(d18:1)
75d ti b i i t th t f th ll d th bl 1 l l d

Sphingosine(d18:1)
75and acting as a barrier against the entry of pathogens allergens and other Table 1 Analytical Condition 75and acting as a barrier against the entry of pathogens allergens and other Table 1 Analytical Conditionand acting as a barrier against the entry of pathogens, allergens, and other Table 1 Analytical Condition 25 [M H]+

g g y p g , g , y 25 528 5129 [M + H]+528.5129 [M + H]
external factors and it is estimated that there are over 1 000 different species The

5 8 5 9 [ ]
external factors and it is estimated that there are over 1 000 different species The 564 5348external factors, and it is estimated that there are over 1,000 different species. The 564.5348external factors, and it is estimated that there are over 1,000 different species. The 564.5348
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HPLC diti MS diti 0 50diff t t t f id i fl th i f ti d i t ti HPLC condition MS condition 0 50different structures of ceramides influence their functions and interactions so HPLC condition MS condition 0
264 2682different structures of ceramides influence their functions and interactions so HPLC condition MS condition

200 250 300 350 400 450 500 550 / 264 2682different structures of ceramides influence their functions and interactions, so 200 250 300 350 400 450 500 550 m/z 264.2682, 200 250 300 350 400 450 500 550 m/z

S t Shi d N X3t l l i th t d l l t t f id i i l f S t Shi d LCMS 9050 + Sphingosine(d18:1) 8 5System: Shimadzu Nexera X3accurately analyzing the types and molecular structures of ceramides is crucial for System: Shimadzu LCMS 9050 + Sphingosine(d18:1) n 8 n-5
25System: Shimadzu Nexera X3accurately analyzing the types and molecular structures of ceramides is crucial for System: Shimadzu LCMS-9050 + Sphingosine(d18:1) n-8 n-5

◆ OAD MS/MS 25System: Shimadzu Nexera X3accurately analyzing the types and molecular structures of ceramides is crucial for System: Shimadzu LCMS 9050  
◆ OAD MS/MS 25yy y g yp y
◆ OAD-MS/MS 548 5053 590 5504Fl t 0 3 L/ ih di h i l i ki h l h OAD RADICAL SOURCE I
◆ OAD MS/MS 548.5053 590 5504Flow rate: 0 3 mL/mincomprehending their roles in skin health OAD RADICAL SOURCE I 548.5053 590.5504Flow rate: 0 3 mL/mincomprehending their roles in skin health OAD RADICAL SOURCE I %Flow rate: 0.3 mL/mincomprehending their roles in skin health. OAD RADICAL SOURCE I %comprehending their roles in skin health.
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G di t El ti M d CID/OAD 100 546 5243 0Gradient Elution Mode: CID/OAD 100 546 5243 0Gradient Elution Mode: CID/OAD 546.5243 0Gradient Elution
LC MS/MS i th f j ti t l th d

Mode: CID/OAD
O 200 250 300 350 400 450 500 550 600 m/zLC MS/MS is the one of major options to analyze these compounds 8 [M H O + H]+ 200 250 300 350 400 450 500 550 600 m/zM bil h A 20 M A i f tLC-MS/MS is the one of major options to analyze these compounds P l it P iti x8 [M – H2O + H] 200 250 300 350 400 450 500 550 600 m/zMobile phase A: 20mM Ammonium formateLC MS/MS is the one of major options to analyze these compounds Polarity: Positive x8 [ 2 ]Mobile phase A: 20mM Ammonium formatej p y p Polarity: Positive 75Mobile phase A: 20mM Ammonium formate Polarity: Positive 75p

i lt l b t it i diffi lt t id tif h i th t h diff t d bl
y 75

M bil h B ACN/IPA 1/1 ( / )simultaneously but it is difficult to identify each isomer that has different double CE 15VMobile phase B ACN/IPA = 1/1 (v/v)simultaneously, but it is difficult to identify each isomer that has different double CE: 15V [M H O H]+Mobile phase B ACN/IPA = 1/1 (v/v)simultaneously, but it is difficult to identify each isomer that has different double CE: 15V 450 3942(Theoretical value) [M – H2O + H]+Mobile phase B ACN/IPA  1/1 (v/v)y y CE: 15V 450.3942(Theoretical value) [M  H2O + H]
658 6491

p ( )
b d iti A b d tt h t di i ti (OAD) id

450.3942(Theoretical value)
% 658 6491C l Shi k S t Cl i C18 120bond positions A brand new oxygen attachment dissociation (OAD) provides NEBU G 3 L/ i 50 % 658.6491Column: Shim pack Scepter Claris C18 120bond positions A brand-new oxygen attachment dissociation (OAD) provides NEBU Gas: 3 mL/min 50

100
%Column: Shim-pack Scepter Claris C18-120bond positions. A brand-new oxygen attachment dissociation (OAD) provides NEBU Gas: 3 mL/min 50 n 9 100Column: Shim pack Scepter Claris C18 120p yg ( ) p NEBU Gas: 3 mL/min n-9 100p p

(1 9 2 1 I D 100 L )di ti f t i bli th i t f d bl b d iti I thi H ti G 10 L/ i 264 2679 NL ( 96 1306 H O) [M + H]+ C 44 2 (d18 1/26 1)(1 9 m 2 1 mmI D x 100 mmL )diagnostic fragment ions enabling the assignment of double bond positions In this Heating Gas: 10 mL/min 264.2679 NL: (-96 1306 - H2O) [M + H]+ Cer 44:2 (d18:1/26:1)(1 9 m 2 1 mmI D x 100 mmL )diagnostic fragment ions enabling the assignment of double-bond positions In this Heating Gas: 10 mL/min 264.2679 NL: (-96.1306 - H2O) [M  H] Cer 44:2 (d18:1/26:1)               (1.9 m, 2.1 mmI.D. x 100 mmL.)diagnostic fragment ions enabling the assignment of double bond positions. In this Heating Gas: 10 mL/min 25 564 5350
( 2 )

Sphingosine(d18:1)
( )

C 44 2 (d20 1/24 1)( 9  , 00 )g g g g p ea g Gas 0 / 25 564 5350450 3939Sphingosine(d18:1) Cer 44:2 (d20:1/24:1)
C O 0 ̊ C G 10 /

25 564.5350450 3939p g ( )
x20Cer 44:2 (d20:1/24:1)

Column Oven Temp 50 ̊ Cstudy it was confirmed that OAD TOF system a novel technique for identifying the Drying Gas: 10 mL/min 450.3939 x20( )
75Column Oven Temp 50 Cstudy it was confirmed that OAD-TOF system a novel technique for identifying the Drying Gas: 10 mL/min x2075Column Oven Temp. 50 Cstudy, it was confirmed that OAD-TOF system, a novel technique for identifying the Drying Gas: 10 mL/minColumn Oven Temp. 50  Cstudy, it was confirmed that OAD TOF system, a novel technique for identifying the Drying Gas:  10 mL/miny y y g

iti f b d bl b d iti ff ti i thi h ll 0position of carbon double bond position was effective in this challenge 0
264 2681position of carbon double bond position was effective in this challenge 0
264 2681position of carbon double bond position was effective in this challenge. 200 250 300 350 400 450 500 550 m/z 264.2681p p g 200 250 300 350 400 450 500 550 m/z

50
200 250 300 350 400 450 500 550 m/z

n 4 to n 17 were sequentially observed50 n-4 to n-17 were sequentially observedSphingosine(d18:1)50 n 4 to n 17 were sequentially observedSphingosine(d18:1)p g ( )

3 H t Id tif C C d bl b d iti 292 29962 M t i l d M th d 3 How to Identify C=C double bond positions 292.29962 Materials and Methods Fi 3 St t l h t i ti f C 36 2 C id i OAD MS/MS MS/MS3 How to Identify C=C double bond positions 292.29962 Materials and Methods Fig 3 Structural characterization of Cer 36:2 Ceramide using OAD MS/MS MS/MS3 How to Identify C=C double bond positions 252 Materials and Methods Fig. 3 Structural characterization of Cer 36:2 Ceramide using OAD-MS/MS. MS/MS3. How to Identify C C double bond positions Sphingosine(d20:1)252. Materials and Methods Fig. 3 Structural characterization of Cer 36:2 Ceramide using OAD MS/MS. MS/MS 3. How to Identify C C double bond positions Sphingosine(d20:1)252. Materials and Methods gy p Sp gos e(d 0 )
spectra of C18:1 Ceramide acquired using CID(upper) and OAD(lower)spectra of C18:1 Ceramide acquired using CID(upper) and OAD(lower)spectra of C18:1 Ceramide acquired using CID(upper) and  OAD(lower). 

All i t f d i ESI Q TOF LCMS 9050 (Shi d
p q g ( pp ) ( )

OAD MS/MS l l id C C iti l i f ti Th t l l (NL)All experiments were performed using an ESI Q TOF LCMS 9050 (Shimadzu OAD MS/MS clearly provides C=C positional information The neutral loss(NL)All experiments were performed using an ESI Q-TOF LCMS-9050 (Shimadzu OAD-MS/MS clearly provides C=C positional information The neutral loss(NL)All experiments were performed using an ESI Q TOF LCMS 9050 (Shimadzu, OAD-MS/MS clearly provides C=C positional information. The neutral loss(NL) 
0

p p g Q ( , y p p ( )
04 R lt 200 250 300 350 400 450 500 550 600 /
04 Res ltsK t J ) OH d O di l t d b t i d i di t C C d bl b d iti i d t t d b OAD MS/MS 200 250 300 350 400 450 500 550 600 m/z4 ResultsKyoto Japan) OH and O radicals generated by a compact microwave driven corresponding to C=C double bond position is detected by OAD MS/MS 200 250 300 350 400 450 500 550 600 m/z4 ResultsKyoto, Japan). OH and O radicals generated by a compact microwave-driven corresponding to C=C double bond position is detected by OAD-MS/MS 4. ResultsKyoto, Japan). OH and O radicals generated by a compact microwave driven corresponding to C C double bond position is detected by OAD MS/MS. 4. Resultsy , p ) g y p p g p y

di l i d d i h lli i ll (Q2) h h h bradical source was introduced into the collision cell (Q2) through the quartz tube to ◆ CID MS/MS Fi 5 St t l h t i ti f C 42 2( ) d C 44 2(l )radical source was introduced into the collision cell (Q2) through the quartz tube to ◆ CID MS/MS [M N ] Fig 5 Structural characterization of Cer 42:2(upper) and Cer 44:2(lower)radical source was introduced into the collision cell (Q2) through the quartz tube to ◆ CID-MS/MS [M + Na]+ Fig. 5 Structural characterization of Cer 42:2(upper) and Cer 44:2(lower)radical source was introduced into the collision cell (Q2) through the quartz tube to ◆ CID MS/MS [M + Na] Fig. 5 Structural characterization of Cer 42:2(upper) and Cer 44:2(lower)
4 1 A t t d d t i d id (li id) id tifi ti

[ ] g ( pp ) ( )
687 5530bt i OAD MS/MS t [1][2] Shi d N TM LC t d f 4 1 Automated data processing and ceramide(lipid) identification687 5530obtain OAD MS/MS spectrum [1][2] Shimadzu NexeraTM LC system was used for 4 1 Automated data processing and ceramide(lipid) identificationInten 687.5530obtain OAD-MS/MS spectrum [1][2] Shimadzu NexeraTM LC system was used for 4.1. Automated data processing and ceramide(lipid) identification

100Inten.obtain OAD MS/MS spectrum . Shimadzu Nexera  LC system was used for 4.1. Automated data processing and ceramide(lipid) identification 
100
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the separation of the ceramides e tracted from the strat m corne mthe separation of the ceramides extracted from the stratum corneum Table 2 C id li t id tifi d C C d bl b d itithe separation of the ceramides extracted from the stratum corneum. i MS DIAL ith OAD d t b Table 2 Ceramide list identified C=C double bond positionthe separation of the ceramides extracted from the stratum corneum. using MS DIAL with OAD databaseTG 18 1/16 0/4 0 Table 2 Ceramide list identified C=C double bond positionp using MS-DIAL with OAD-databaseTG 18:1/16:0/4:0 ab e Ceramide list identified C C double bond positionusing MS-DIAL with OAD-databaseTG 18:1/16:0/4:0

75
using MS DIAL with OAD databaseTG 18:1/16:0/4:0

75E t t bj t d t l i ith LCMS 9050 d th iti i d
g

75Extracts were subjected to analysis with LCMS 9050 and the positive ion modeExtracts were subjected to analysis with LCMS-9050 and the positive ion mode / P di t d d D t t d i SC lExtracts were subjected to analysis with LCMS-9050, and the positive ion mode m/z Predicted compound Detected in SC samplej y , p
D t f th t t d DDA MS/MS l i f SC l d i MS DIAL m/z Predicted compound Detected in SC sampleData from the untargeted DDA MS/MS analysis of SC samples were processed in MS DIAL m/z Predicted compound Detected in SC sample

d t t OAD MS/MS b d t t d t i th iti f th Data from the untargeted DDA-MS/MS analysis of SC samples were processed in MS-DIAL p
50was used to generate OAD MS/MS based spectra to determine the positions of the Data from the untargeted DDA MS/MS analysis of SC samples were processed in MS DIAL. 

C / ( )50was used to generate OAD-MS/MS based spectra to determine the positions of the g y p p
Cer d18:1/24:1(n 5)50was used to generate OAD MS/MS based spectra to determine the positions of the Cer d18:1/24:1(n-5)g p p

S id d t t d i SC l hi h i l d t t d f tt id d 648 6289 C 42 2 (d18 1/24 1) Cer d18:1/24:1(n 5)Some ceramides detected in SC samples which include unsaturated fatty acid were processed 648 6289 Cer 42:2 (d18:1/24:1) ( )
double bonds Some ceramides detected in SC samples which include unsaturated fatty acid were processed 648.6289 Cer 42:2 (d18:1/24:1) C d18 1/24 1( 8)double-bonds Some ceramides detected in SC samples which include unsaturated fatty acid were processed 

N i f ti
648.6289 Cer 42:2 (d18:1/24:1) Cer d18:1/24:1(n 8)double-bonds. p y p

No information Cer d18:1/24:1(n-8)double bonds.
i d il Th l h i Fi 5No information Cer d18:1/24:1(n 8)

25 in detail The results was shown in Fig 5No information ( )
25 in detail The results was shown in Fig 525 in detail. The results was shown in Fig. 5 Cer 44:2 (d18:1/26:1) Cer d18:1/26:1(n 4) d18:1/26:1(n 17)*in detail. The results was shown in Fig. 5 Cer 44:2 (d18:1/26:1) Cer d18:1/26:1(n-4) –d18:1/26:1(n-17)*676 6602 Cer 44:2 (d18:1/26:1) Cer d18:1/26:1(n 4) d18:1/26:1(n 17)676 6602 ( ) ( ) ( )676.6602 C 44 2 (d20 1/24 1) C d20 1/24 1( 4) d20 1/24 1( 17)**676.6602 Cer 44:2 (d20:1/24:1) Cer d20:1/24:1(n 4) d20:1/24:1(n 17)**0 Cer 44:2 (d20:1/24:1) Cer d20:1/24:1(n-4) – d20:1/24:1(n-17)0 Cer 44:2 (d20:1/24:1) Cer d20:1/24:1(n 4) d20:1/24:1(n 17)0 ( ) ( ) ( )
550 0 575 0 600 0 625 0 650 0 675 0 /Water vapor hydrogen 550 0 575 0 600 0 625 0 650 0 675 0 m/zWater vapor-hydrogeni t 550.0 575.0 600.0 625.0 650.0 675.0 m/zWater vapor hydrogen gas mixture * ** Not clearly identified but candidates of C=C bond positional isomersgas mixture *, ** Not clearly identified, but candidates of C=C bond positional isomersg ,  Not clearly identified, but candidates of C C bond positional isomers

◆◆ OAD MS/MS 5 C l i◆ OAD-MS/MS 5 C l i◆ OAD-MS/MS 5 ConclusionFlowrate 5 ConclusionFlowrate dj t t 5. Conclusionadjustment
% 5. Conclusionadjustment
%%

150  It f d th t th NL f id t d b OAD MS/MS150  It fo nd that the NL of ceramide generated b OAD MS/MSWater tank 9 23150  It found that the NL of ceramide generated by OAD MS/MSWater tank 591 4231  It found that the NL of ceramide generated by OAD-MS/MS8591.4231 It found that the NL of ceramide generated by OAD MS/MS 8 g y
125 [M + Na]+125 b d d h d t d fRadical source [M + Na]+TG 18 1/16 0/4 0125 was observed as a dehydrated formRadical source 910

[M  Na]TG 18:1/16:0/4:0 was observed as a dehydrated form910 TG 18:1/16:0/4:0 687 5537 was observed as a dehydrated form.90 / /
687.5537 was observed as a dehydrated form.
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 It t d th t k t t l id i t i It was suggested that unknown structural ceramides exist inO/OH radicals 96 130675  It was suggested that unknown structural ceramides exist inO/OH radicals 96 1306n 975  It was suggested that unknown structural ceramides exist in-96.1306 910n-9 It was suggested that unknown structural ceramides exist in 96.1306 9109 gg910
591 423150 591.4231 h SC b id tifi d b i OAD MS/MS50 591.4231 human SC can be identified by using OAD MS/MS50 human SC can be identified by using OAD-MS/MShuman SC can be identified by using OAD MS/MS.y gy g

2525 607 417625 607.4176


607.4176
 For more detailed anal sis it o ld be effecti e to combineOAD ll (Q2)  For more detailed analysis it would be effective to combineOAD cell (Q2)  For more detailed analysis it would be effective to combineOAD cell (Q2)

0  For more detailed analysis, it would be effective to combine 0 y ,
550 0 575 0 600 0 625 0 650 0 675 0 /550 0 575 0 600 0 625 0 650 0 675 0 m/z OAD MS/MS ith th ti th d h SFC550.0 575.0 600.0 625.0 650.0 675.0 m/z OAD MS/MS with other separation methods such as SFCOAD-MS/MS with other separation methods such as SFCOAD-MS/MS with other separation methods such as SFCOAD MS/MS with other separation methods such as SFC.
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Fig 1 Shi d LCMS 9050 d OAD t Fi 2 MS/MS t f TG 38 1 i d b CID( ) d OAD MS/MS(l )Fig 1 Shimadzu LCMS 9050 and OAD system Fig 2 MS/MS spectra of TG 38:1 acquired by CID(upper) and OAD-MS/MS(lower)Fig. 1 Shimadzu LCMS-9050 and OAD system Fig. 2 MS/MS spectra of TG 38:1 acquired by CID(upper) and OAD-MS/MS(lower) Fi 4 D t i d id id tifi ti i MS DIAL
g Shimadzu LCMS 9050 and OAD system Fig. 2 MS/MS spectra of TG 38:1 acquired by CID(upper) and OAD MS/MS(lower) Fig 4 Data processing and ceramide identification using MS DIALy g Fig 4 Data processing and ceramide identification using MS-DIAL Disclaimer: The products and applications in this presentation are intended for Research Use Only (RUO)Fig. 4 Data processing and ceramide identification using MS DIAL Disclaimer: The products and applications in this presentation are intended for Research Use Only (RUO)g p g g Disclaimer: The products and applications in this presentation are intended for Research Use Only (RUO). y ( )

N f i di i dNot for use in diagnostic proceduresNot for use in diagnostic procedures.Not for use in diagnostic procedures.


