
ASMS 2022 WP 198ASMS 2022 WP 198ASMS 2022 WP-198ASMS 2022, WP-198ASMS 2022, WP 198,

N Gl  fili  i  l  t i  f i t i  i  i li  id li k ifi  d i ti ti  d ti i  MALDI TOF MSN Gl  fili  i  l  t i  f i t i  i  i li  id li k ifi  d i ti ti  d ti i  MALDI TOF MSN Glycan profiling in plasma proteins of semi supercentenarians using sialic acid linkage specific derivatization and negative ion MALDI TOF MSN Glycan profiling in plasma proteins of semi supercentenarians using sialic acid linkage specific derivatization and negative ion MALDI TOF MSN-Glycan profiling in plasma proteins of semi-supercentenarians using sialic acid linkage-specific derivatization and negative-ion MALDI-TOF MSN-Glycan profiling in plasma proteins of semi-supercentenarians using sialic acid linkage-specific derivatization and negative-ion MALDI-TOF MSN Glycan profiling in plasma proteins of semi supercentenarians using sialic acid linkage specific derivatization and negative ion MALDI TOF MSN Glycan profiling in plasma proteins of semi supercentenarians using sialic acid linkage specific derivatization and negative ion MALDI TOF MSy p g p p p g g p gy p g p p p g g p g
Hi ki T t 1 M k I k 2 T k hi Ni hik 2 Y k Hi ki3 Md A i H 3 Y i hi A i4 K i Ik b 5 T t I hi ki1 K i K id 5 Y ki G d 5 Y ki M i1 N b hi Hi 4 Y hihi H k 2 Y i Mi 1 T E d 1Hiroki Tsumoto1 Mako Inuzuka2 Takashi Nishikaze2 Yusaku Hioki3 Md Amir Hossen3 Yasumichi Arai4 Kazunori Ikebe5 Tatsuro Ishizaki1 Kei Kamide5 Yasuyuki Gondo5 Yukie Masui1 Nobuyoshi Hirose4 Yoshihiro Hayakawa2 Yuri Miura1 Tamao Endo1Hiroki Tsumoto1 Mako Inuzuka2 Takashi Nishikaze2 Yusaku Hioki3 Md Amir Hossen3 Yasumichi Arai4 Kazunori Ikebe5 Tatsuro Ishizaki1 Kei Kamide5 Yasuyuki Gondo5 Yukie Masui1 Nobuyoshi Hirose4 Yoshihiro Hayakawa2 Yuri Miura1 Tamao Endo1Hiroki Tsumoto , Mako Inuzuka , Takashi Nishikaze , Yusaku Hioki , Md. Amir Hossen , Yasumichi Arai , Kazunori Ikebe , Tatsuro Ishizaki , Kei Kamide , Yasuyuki Gondo , Yukie Masui , Nobuyoshi Hirose , Yoshihiro Hayakawa , Yuri Miura , Tamao EndoHiroki Tsumoto , Mako Inuzuka , Takashi Nishikaze , Yusaku Hioki , Md. Amir Hossen , Yasumichi Arai , Kazunori Ikebe , Tatsuro Ishizaki , Kei Kamide , Yasuyuki Gondo , Yukie Masui , Nobuyoshi Hirose , Yoshihiro Hayakawa , Yuri Miura , Tamao Endoy y y
1 2 3 41 T k M t lit I tit t f G t l T k J 2 Shi d C ti K t J 3 Shi d S i tifi I t t I MD USA 4 K i U i it T k J 5 O k U i it O k J1 Tokyo Metropolitan Institute of Gerontology Tokyo Japan; 2 Shimadzu Corporation Kyoto Japan; 3 Shimadzu Scientific Instruments Inc MD USA; 4 Keio University Tokyo Japan; 5 Osaka University Osaka Japan1 Tokyo Metropolitan Institute of Gerontology Tokyo Japan; 2 Shimadzu Corporation Kyoto Japan; 3 Shimadzu Scientific Instruments Inc MD USA; 4 Keio University Tokyo Japan; 5 Osaka University Osaka JapanTokyo Metropolitan Institute of Gerontology, Tokyo, Japan; Shimadzu Corporation, Kyoto, Japan; Shimadzu Scientific Instruments, Inc., MD, USA; Keio University, Tokyo, Japan; Osaka University, Osaka, Japano yo e opo a s u e o Ge o o ogy, o yo, Japa ; S ad u Co po a o , yo o, Japa ; S ad u Sc e c s u e s, c , , US ; e o U e s y, o yo, Japa ; Osa a U e s y, Osa a, Japay gy y y y y y

l i i h i li id l i i l i di l d2 2 N l ti ith i li id 3 R lt & di i 3 3 M lti i t l i L di l t d2 2 N glycan preparation with sialic acid0 O i 3 Results & discussion 3 3 Multivariate analysis: Loading plot and2-2 N-glycan preparation with sialic acid0 Overview 3 Results & discussion 3-3 Multivariate analysis: Loading plot and2 2. N glycan preparation with sialic acid0 Overview 3 Results & discussion 3 3. Multivariate analysis: Loading plot and2 2. N glycan preparation with sialic acid 0 Overview 3. Results & discussion 3 3. Multivariate analysis: Loading plot and g y p p0. Overview 3. Results & discussion y g p0. Overview
li k ifi d i ti ti b l tlinkage specific derivatization box plotlinkage-specific derivatization box plotlinkage-specific derivatization box plotlinkage specific derivatization

W d l N l fil b t i t i (SSC ) d
box plotage spec c de a a o

• We compared plasma N glycan profiles between semi supercentenarians (SSCs) and 3 1 T i l N l fil
o p og p

• We compared plasma N-glycan profiles between semi-supercentenarians (SSCs) and 3 1 Typical N glycan profiles
p

We compared plasma N glycan profiles between semi supercentenarians (SSCs) and 3-1 Typical N-glycan profilesp p g y p p ( ) 3-1. Typical N-glycan profilesh lth t l (70 80 90 ) 3 1. Typical N glycan profileshealthy controls (70s 80s 90s) 3 1. Typical N glycan profiles
Th N l t ib ti t th ti i th l t l d f th ihealthy controls (70s, 80s, 90s). yp g y p

• The N-glycans contributing to the separation in the score plot were analyzed further usinghealthy controls (70s, 80s, 90s). • The N-glycans contributing to the separation in the score plot were analyzed further usingy ( ) The N glycans contributing to the separation in the score plot were analyzed further using 
P l d l l di l d b lPooled plasma )N l ti d t diti f ll Alb i & I G d l t d l h d i il N l fil t th t d li loading plots and box plotsPooled plasma Si li id li k ifi lk l id ti (SALSA)3)• N-glycan preparation and measurement conditions are as follows: • Albumin & IgG depleted plasma showed similar N glycan profiles to those reported earlier loading plots and box plotsp Sialic acid linkage‐specific alkylamidation (SALSA)3)• N-glycan preparation and measurement conditions are as follows: • Albumin & IgG depleted plasma showed similar N-glycan profiles to those reported earlier loading plots and box plots.
4 5 i di id l / l Sialic acid linkage‐specific alkylamidation (SALSA) )N glycan preparation and measurement conditions are as follows: Albumin & IgG depleted plasma showed similar N glycan profiles to those reported earlier g p p
4~5 individuals/pool Sialic acid linkage specific alkylamidation (SALSA) g p p g y p p
4 5 individuals/pool

i h l l b t ifi l f ( ll d G0F G1F G2F t hi h d i f Th l t hi hli ht d th ifi i f N l ith 2 3 d t 2 6Pooled plasma (one pool contains 4 5 individuals) in whole plasma but specific glycoforms (so called G0F G1F G2F etc which derive from • These plots highlighted the specific increase of an N glycan with one 2 3 and two 2 6– Pooled plasma (one pool contains 4~5 individuals) in whole plasma, but specific glycoforms (so-called G0F, G1F, G2F etc., which derive from • These plots highlighted the specific increase of an N-glycan with one 2 3- and two 2 6-(stable)( nstable) ( t bl )– Pooled plasma (one pool contains 4 5 individuals) in whole plasma, but specific glycoforms (so called G0F, G1F, G2F etc., which derive from These plots highlighted the specific increase of an N glycan with one 2,3 and two 2,6(stable)(unstable) (stable)1 2 3 470
p ( p ) g y (

G)
p g g p g y , ,(stable)(unstable) (stable)1 2 3 470s IgG) were relatively suppressed li k d i li id id ( / 3243 4 d) i SSC2 6 iPA iPA1 2 3 470s

( G) IgG) were relatively suppressed linked sialic acid residues (m/z 3243 4 averaged) in SSCs2 6- iPA iPA70s
Major proteins (Albumin and IgG) were depleted IgG) were relatively suppressed. linked sialic acid residues (m/z 3243.4, averaged) in SSCs2,6- iPA iPA– Major proteins (Albumin and IgG) were depleted g ) y pp linked sialic acid residues (m/z 3243.4, averaged) in SSCs, iPA

isopropylamide isopropylamideMajor proteins (Albumin and IgG) were depleted
1 t

isopropylamide 2nd isopropylamidej p ( g ) p
1st 2nd

2 380 1st 21 2 3 480sN l l d ith PNG F d ifi d ith h d id b d ti reaction1 2 3 480sN glycans were released with PNGaseF and purified with hydrazide beads reaction reaction1 2 3 480s– N-glycans were released with PNGaseF and purified with hydrazide beads reaction reactionN glycans were released with PNGaseF and purified with hydrazide beads 
d i l h l d lib i k b i

g y p y
Created By Engineer, Data: Neg SSC P13_0001:J1_(Manual) 03 March 2022 17:06:33 Cal:Named Calibration "LockMass at 2426.03 Da " by Engineer on 10 May 2022 09:49:18 

(Bl tGl ®)
y g g _ _( ) y g y

Shimadzu MALDI-8030: Tuning Linear Negative Power 67 P Ext at 3000 00 (bin 120) Ion Gate Blanking: 1000 00Amidation with A i l i90(BlotGlyco®) Shimadzu MALDI-8030: Tuning Linear Negative, Power 67, P.Ext at 3000.00 (bin 120), Ion Gate Blanking: 1000.00Amidation with
iPA m 59Dam 0Da  28DAminolysis1 2 3 490s(BlotGlyco®) Processed data (averaged) : 3.4 mV [sum=3059.9 mV], Smoothed = 10, profiles # 1 - 909

/ 2398 2iPA m 59Dam 0Da m 28DaAminolysis1 2 3 490s(BlotGlyco ) Processed data (averaged) : 3.4 mV [sum 3059.9 mV], Smoothed  10, profiles # 1  909

/ 2094 04m/z 2398 2iPA m 59Dam 0Da m 28Day1 2 3 490s( y )
2426.0 x10AA m/z 2094 04m/z 2398 2 / 3214 1100

x10AA m/z 2094.04m/z 2398.2 m/z 3214 1Si li id t bili d i li k ifi ( i Si l C TM ID Kit)
m/z 2094.04 m/z 3214.1

r t 1h r t– Sialic acids were stabilized in linkage-specific manner (using SialoCapperTM-ID Kit) 95
m/z 3214.1

r.t., 1h r.t.,– Sialic acids were stabilized in linkage-specific manner (using SialoCapper -ID Kit) 95

SSC l 1r.t., 1h r.t., 
1 2 3 4SSCs

Sialic acids were stabilized in linkage specific manner (using SialoCapper ID Kit)
90 SSC pool 11 i1 2 3 4SSCs 90 SSC, pool 1<1min1 2 3 4SSCs SSC, pool 1<1minNegative ion MALDI TOF MS after 2AA labeling 85

p
methylamide– Negative-ion MALDI-TOF MS after 2AA labeling 2 3 L t MA
methylamide– Negative-ion MALDI-TOF MS after 2AA labeling 802 3- Lactone MAg g 802,3- Lactone MA 75 ,3 Lactone MADepletion

75

(unstable) (partially unstable) (stable)DepletionInterestingly an N glycan with one 2 3 and two 2 6 linked sialic acid residues was 70(unstable) (partially unstable) (stable)Depletion• Interestingly an N-glycan with one 2 3- and two 2 6-linked sialic acid residues was 70( ) (pa t a y u stab e) ( )pInterestingly, an N glycan with one 2,3 and two 2,6 linked sialic acid residues was g y, g y , ,
65

Alb min & I Gifi ll i d i SSC Albumin & IgGspecifically increased in SSCs 60Albumin & IgGspecifically increased in SSCs 60Albumin & IgGspecifically increased in SSCs.

y 55 AA
p y

si
ty 55 AA 

en
s

50

nt
e 50

AA 

%
 In AA 

% 45 2094 0PNGase F release 2094.0PNGase F release1 I t d ti 40 AA PNGase F release1 Introduction 40 AA PNGase F release1 Introduction 35 3096 51 Introduction 35 3096.51. Introduction 301. Introduction 30 AA AA AA 

25 3242 7AA ? 3242.7AA ? 20 2398.2? 20 2398.2
AA 

C ti i t h i di id l j h lth d l it i h ll th 15
AA 

Creating a society where individuals enjoy health and longevity is a common challenge the 15 2776.4Creating a society where individuals enjoy health and longevity is a common challenge the 10 AA Creating a society where individuals enjoy health and longevity is a common challenge the 10 AA 
AA AA 

AA Li k ig y j y g y g
2480 1

AA AA AA AA AA 
AA 

AA Linkage isomer5 2480.11356.1 2240.5 2573.01518 1 1932 4 2066 7 2148 11729 616 1 2911.4 3320 8 3 3 3
AA 

 AA AA Linkage isomer
S lld B h i i d l t d b i ti d i t l f t

2240.5 2573.01518.1 1932.4 2066.7 2148.11729.61641.5 2340.71843.1 2658.2
2911.4 3320.8 3434.3 Linkage isomer

Samplesworld over Because human aging is modulated by various genetic and environmental factors 0
2658.2

AA AA Samplesworld over. Because human aging is modulated by various genetic and environmental factors, 0
1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400

  

b ff
Samplesworld over. Because human aging is modulated by various genetic and environmental factors, 

/
1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 s+ buffer m/z s+ buffer, f MSth f ll i t f i tl i l S i t i (SSC ld / 3243 4 Cs, for MSthe full picture of aging currently remains unclear Semi supercentenarians (SSCs older m/z 3243 4 CL dienzyme for MSthe full picture of aging currently remains unclear Semi-supercentenarians (SSCs older m/z 3243.4m/z 2240 4 SCLoadingenzyme for MSthe full picture of aging currently remains unclear. Semi supercentenarians (SSCs, older m/z 3243.4m/z 2240 4 SLoadingenzymep g g y p ( ,

3 2 M lti i t l i S l t m/z 2240.4 SSLoading 
3 2 Multivariate analysis: Score plot Setcth 105 ) d l f h l it th f h i l i l d 3-2 Multivariate analysis: Score plot S

Pl tetc.than 105 years) are a good example of human longevity therefore physiological and 3-2. Multivariate analysis: Score plot n Plotthan 105 years) are a good example of human longevity, therefore physiological and 3 2. Multivariate analysis: Score plot nPlotthan 105 years) are a good example of human longevity, therefore physiological and y p inPlot
2AA l b li i

Si li A id D i ti ti ith 2AA labelingbi h i l l f SSC t ib t t th d t di f h lth h i e Sialic Acid Derivatization with 2AA labelingbiochemical analyses of SSCs can contribute to the understanding of healthy human aging eSialic Acid Derivatization with  2AA labelingbiochemical analyses of SSCs can contribute to the understanding of healthy human aging seS a c c d e at at o tbiochemical analyses of SSCs can contribute to the understanding of healthy human aging. 
Diff i N l fil b t ti f ll i li d i th sy g y g g

• Differences in N glycan profiles between generations were successfully visualized in the asSi l C ID Ki • Differences in N-glycan profiles between generations were successfully visualized in the aSialoCapper ID KitGl l ti f l t i i it bl l i t t b l l t d l
Differences in N glycan profiles between generations were successfully visualized in the eaSialoCapper‐ID KitBl tGl ®Glycosylation of plasma protein is a suitable analysis target because glycosylated plasma

g y p g y eSialoCapper‐ID KitBlotGlyco®Glycosylation of plasma protein is a suitable analysis target, because glycosylated plasma score plot sing eMSTAT sol tion reSialoCapper ID KitBlotGlycoGlycosylation of plasma protein is a suitable analysis target, because glycosylated plasma score plot using eMSTAT solution rppBlotGlyco score plot using eMSTAT solution. ct i d i d f i diff t ti d d hi hl tibl t
score plot using eMSTAT solution. c

Beads coated withproteins are derived from various different tissues and organs and are highly susceptible to nBeads coated with proteins are derived from various different tissues and organs and are highly susceptible to nproteins are derived from various different tissues and organs, and are highly susceptible to The score plot indicated that the N glycan profiles in SSCs were particularly specific indense hydrazide
p g , g y p • The score plot indicated that the N-glycan profiles in SSCs were particularly specific idense hydrazide  The score plot indicated that the N-glycan profiles in SSCs were particularly specific. c y
h i th bi l i l i t h di

p g y p p y p c

groupschanges in the biological environment such as disease igroupschanges in the biological environment such as disease. fg pchanges in the biological environment such as disease. ifciI i t di f d l 1) d l t 2) t di f h lth ●

cIn previous studies we performed glycome1) and glycoproteome2) studies of healthy ● 70s ecIn previous studies we performed glycome1) and glycoproteome2) studies of healthy Score Plot ● 70s eIn previous studies, we performed glycome and glycoproteome studies of healthy Score Plot ● 70s pep , p g y g y p y Score Plot pSco e ot

SpSSC d f d hi h l l f t i t d i l l t d l h t l bi SSSCs and found high levels of tri-antennary and sialylated glycans on haptoglobin SSSCs, and found high levels of tri-antennary and sialylated glycans on haptoglobin.
● 80SSCs, and found high levels of tri antennary and sialylated glycans on haptoglobin.
● 80s● 80s Li k iI thi t d f i th h i i li id li k t i d ti t d f
● 80s Linkage isomerIn this study focusing on the change in sialic acid linkages we tried a comparative study of Linkage isomerIn this study focusing on the change in sialic acid linkages we tried a comparative study of Linkage isomerIn this study, focusing on the change in sialic acid linkages, we tried a comparative study of gy, g g g , p y
● 90BlotGlyco® Bl tGl ® ● 90sBlotGlyco® BlotGlyco®l t i N l fili i SSC d t l i i li id li k ● 90s

Gl
BlotGlyco® BlotGlyco®plasma protein N-glycan profiling in SSCs and younger control groups using sialic acid linkage ● 90s

m/ 2572 9/ 2604 6Glycanplasma protein N-glycan profiling in SSCs and younger control groups using sialic acid linkage m/z 2572 9m/z 2604 6Glycan Glycan
plasma protein N glycan profiling in SSCs and younger control groups using sialic acid linkage m/z 2572.9m/z 2604 6 / 3272 2y Glycan m/z 2572.9m/z 2604.6 m/z 3272 2capture Glycan

ifi d i ti ti f ll d b ti i MALDI t t ● SSC m/z 3272.2capture releasespecific derivatization followed by negative ion MALDI mass spectrometry ● SSCs m/z 3272.2p releasespecific derivatization followed by negative-ion MALDI mass spectrometry ● SSCsreleasespecific derivatization followed by negative ion MALDI mass spectrometry. ● SSCsp y g p y

2 M t i l & th d2 Materials & methods2 Materials & methods2 Materials & methods M l i i l i PLS DA2. Materials & methods Multivariate analysis: PLS DA2. Materials & methods Multivariate analysis: PLS-DAMultivariate analysis: PLS DAy
N li BPC (h / 2426 03)2 3 M t t d lti i t Normalize: BPC (here m/z 2426 03)2 3 Mass spectrometry and multivariate Normalize: BPC (here, m/z 2426.03)2-3 Mass spectrometry and multivariate2 i i ( C )
Normalize: BPC (here, m/z 2426.03)2-3. Mass spectrometry and multivariate2 1 S i t i (SSC )

( )2 3. Mass spectrometry and multivariate 2 1 Semi supercentenarians (SSCs) Intensity threshold: 0 1 %p y2-1 Semi-supercentenarians (SSCs) Intensity threshold: 0 1 %2 1. Semi supercentenarians (SSCs) Intensity threshold: 0.1 %
l i

2 1. Semi supercentenarians (SSCs) y
analysis

p ( )
/ t l 3 Danalysis m/z tolerance: 3 Daanalysis m/z tolerance: 3 Daanalysis m/z tolerance: 3 Daanalysisy

A d l f h lth i i h S li P t• A good example of healthy aging in humans Scaling: Pareto• A good example of healthy aging in humans. Scaling: ParetoA good example of healthy aging in humans. Scaling: Pareto
P ti f SSC i th l ti f J i 2020 i 0 005%• Proportion of SSCs in the population of Japan in 2020 is 0 005%• Proportion of SSCs in the population of Japan in 2020 is 0 005% Lock massProportion of SSCs in the population of Japan in 2020 is 0.005%. Lock massp p p p Lock mass
I fl t f t h CRP d TNF i d i SSC• Inflammatory factors such as CRP and TNF-α were increased in SSCs SSC• Inflammatory factors such as CRP and TNF-α were increased in SSCs.

2426 03SSCsInflammatory factors such as CRP and TNF α were increased in SSCs.
2426.03SSCsSSCs

4P4Centenarians SSCs Supercentenarians 4 C l i 5 R fP

P l ti Centenarians SSCs Supercentenarians 4 Conclusions 5 ReferencesPopulation Centenarians SSCs Supercentenarians 4 Conclusions 5 ReferencesPopulation (≥ 110 ) 4 Conclusions 5 ReferencesPopulation
(≥ 100 years) (≥ 105 years) (≥ 110 years) 4. Conclusions 5. References

126 146 099 (≥ 100 years) (≥ 105 years) (≥ 110 years) 4. Conclusions 5. References

3126 146 099 (≥ 100 years) (≥ 105 years) ( y )

P3126,146,099 79 523 6 515 141, , 79 523 6 515 14179,523 6,515 141, ,
1) Mi t l PL S ONE 2015 10 01426451) Miura et al PLoS ONE 2015 10 e01426452 B f i i li id li k ifi d i ti ti f ll d b ti i MALDI MS 1) Miura et al PLoS ONE 2015 10 e0142645P2 • By performing sialic acid linkage specific derivatization followed by negative ion MALDI MS 1) Miura et al, PLoS ONE 2015, 10, e0142645.P • By performing sialic acid linkage-specific derivatization followed by negative-ion MALDI MS ) , , ,By performing sialic acid linkage specific derivatization followed by negative ion MALDI MS 
2) Mi t l Bi hi Bi h A t G S bj 2018 1862 1462 1471

y p g g p y g
2) Miura et al Biochim Biophys Acta Gen Subj 2018 1862 pp 1462 1471d lti i t l i N l th t h ith ld il b ifi d 2) Miura et al, Biochim. Biophys. Acta Gen Subj, 2018, 1862, pp. 1462-1471.and multivariate analysis N glycans that change with age could easily be specified 2) Miura et al, Biochim. Biophys. Acta Gen Subj, 2018, 1862, pp. 1462 1471.

1≥ 65 and multivariate analysis, N-glycans that change with age could easily be specified. ) y j

P1≥ 65 years and multivariate analysis, N glycans that change with age could easily be specified.
3) Nishikaze et al Anal Chem 2017 89 2353 2360≥ 65 years 3) Nishikaze et al Anal Chem 2017 89 2353-2360y

28%
3) Nishikaze et al, Anal. Chem., 2017, 89, 2353 2360.  

m/z
1000 1500 2000 2500 3000 3500 4000 450028% I t ti l N l ith 2 3 d t 2 6 li k d i li id id

) , , , ,
m/z28% • Interestingly an N-glycan with one 2 3- and two 2 6-linked sialic acid residues was0 06%

8% • Interestingly, an N-glycan with one 2,3- and two 2,6-linked sialic acid residues was0 06% Interestingly, an N glycan with one 2,3 and two 2,6 linked sialic acid residues was 0.06%
ifi ll i d i SSC Thi h l l i ti i fl tspecifically increased in SSCs This change may play a role in anti inflammatory responsesspecifically increased in SSCs This change may play a role in anti-inflammatory responses 6 A k l d tspecifically increased in SSCs. This change may play a role in anti inflammatory responses 6 Acknowledgementsp y g y p y y p 6 AcknowledgementsMSTAT S l ti (Shi d ) i t h d h i i fl ti 6 AcknowledgementseMSTAT Solution (Shimadzu)N glycan profilingMALDI 8030 (Shi d ) against enhanced chronic inflammation 6. AcknowledgementseMSTAT Solution (Shimadzu)N-glycan profilingMALDI-8030 (Shimadzu) against enhanced chronic inflammation. 6. AcknowledgementseMSTAT Solution (Shimadzu)N-glycan profilingMALDI-8030 (Shimadzu) against enhanced chronic inflammation. g( )g y p gMALDI 8030 (Shimadzu) g

E t ti ti l l iN ti i Easy statistical analysisNegative ion Si li id li k ifi d i ti ti i th Si l C ID Kit f ll d b tiEasy statistical analysisNegative-ionD l l it li • Sialic acid linkage-specific derivatization using the SialoCapper-ID Kit followed by negative- Thi h t d i t b MEXT/JSPS KAKENHI t b 19K07025 (t H T )Easy statistical analysis Negative ion Dual polarity linear • Sialic acid linkage-specific derivatization using the SialoCapper-ID Kit followed by negative- • This research was supported in part by MEXT/JSPS KAKENHI grant number 19K07025 (to H T )ft f di t i i ti
gDual polarity linear Sialic acid linkage specific derivatization using the SialoCapper ID Kit followed by negative • This research was supported in part by MEXT/JSPS KAKENHI grant number 19K07025 (to H.T.).software for direct ionizationmass spectra

Dual polarity linear
i MALDI TOF MS id h ith th bilit t h dl l l t

This research was supported in part by MEXT/JSPS KAKENHI grant number 19K07025 (to H.T.).software for direct ionizationmass spectra
p y

ion MALDI TOF MS provides researchers with the capability to handle large sample setssoftware for direct ionization mass spectrabench top MALDI TOF MS1/1600 1/20000 1/900000Proportion ion MALDI-TOF MS provides researchers with the capability to handle large sample setsmass spectrabench-top MALDI-TOF MS1/1600 1/20000 1/900000Proportion ion MALDI TOF MS provides researchers with the capability to handle large sample sets 
t t d tTh t / l

bench-top MALDI-TOF MS1/1600 1/20000 1/900000Proportion p p y g p
mass spectrometry dataThree spectra/pool

p
ith hi h th h t t t l i t t ti f [M H] d SialoCapper and eMSTAT solution are trademarks of Shimadzu Corporationmass spectrometry dataThree spectra/poolM t i DHB with high throughput measurements easy mass spectral interpretation of [M−H]− and SialoCapper and eMSTAT solution are trademarks of Shimadzu Corporationmass spectrometry dataThree spectra/poolMatrix: super DHB with high-throughput measurements, easy mass spectral interpretation of [M−H] , and SialoCapper and eMSTAT solution are trademarks of Shimadzu Corporation.yp pMatrix: super-DHBP ti f t i i t i (SSC ) d t i i th

with high throughput measurements, easy mass spectral interpretation of [M H] , and pp pMatrix: super DHBProportion of centenarians semi supercentenarians (SSCs) and supercentenarians in the
g g y

BlotGlyco is a trademark of Sumitomo Bakelite Co LtdpProportion of centenarians semi-supercentenarians (SSCs) and supercentenarians in the detailed analysis with sialic acid linkage type discrimination BlotGlyco is a trademark of Sumitomo Bakelite Co LtdProportion of centenarians, semi supercentenarians (SSCs), and supercentenarians in the detailed analysis with sialic acid linkage type discrimination BlotGlyco is a trademark of Sumitomo Bakelite Co., Ltd.p , p ( ), p detailed analysis with sialic acid linkage type discrimination. y ,
l ti f J i 2020

y g yp
Disclaimer: The products and applications in this presentation are intended for Research Usepopulation of Japan in 2020 Disclaimer: The products and applications in this presentation are intended for Research Usepopulation of Japan in 2020. Disclaimer: The products and applications in this presentation are intended for Research Use population of Japan in 2020. p pp p

Onl (RUO) Not for se in diagnostic proced resOnly (RUO) Not for use in diagnostic proceduresOnly (RUO). Not for use in diagnostic procedures. y ( ) g p


