ASSESSMENT OF DIMERIC METAL-GLYCAN ADDUCTS VIA ISOTOPIC LABELING AND ION MOBILITY-MASS SPECTROMETRY
Kelsey A. Morrison?, Brad K. Bendiak?, Brian H. Clowerst

IDepartment of Chemistry at Washington State University “Department of Cell and Developmental Biology and Program in Structural Biology and Biochemistry, University of Colorado Health Sciences Center

I NTRO D U CTI O N . AI I\/I S . R ES U LTS Dimers . Monomers ' o N—Agetal Tetraitol and d-Iso Co Dimer, m/z 759.7 @ Stachyose and d-Iso Co Dimer, m/z 725.7 : CONCL US I ONS
: : : : —~ @) T Nehcetal Tetratol Na Adduct, m/z 759.3 C) disomatoteiratol Go Adduct mz 7272 : _ _ _
. . . . . . . o ¢ . . ) . ! _Acetal Tetraito ' =] ’ : ° 2+
- Adduction of divalent metal cations with : « Use a set of isomeric " .« 2" '+ Adduction of Co?* with each tetrasaccharide ~ ©- | eV & 107 N 10 stchose | [ i . fD'meft'_C tetf?;ﬁac‘;haft'd? amlj EOI dadldUCt
. . . . o ) . . . . . : X ..2.' | _ omodimer
tetrasaccharides has been shown to . tetrasaccharides—one of which | © o0 o . resulted in each forming homodimers in — 08 rormation with a geuterium iabeled glycan
. o6 B 4 B 4 B 4 o 3 ! c
h b ble i ¢ : drift | Wwas isotopically labeled—and : ' individual solutions (Figure 4). . + E Secnyoss g oo 06 - indicated t_hat metal-glycan_ heter_odlmers have
ave noticeanle Impacts on isomer ari © two other glycans to assess the d-lsomaltotetraitol Cellotetraitol Nigeran tetraitol - . . . —_ , : Co Adducts, m/z 724 5 04T 04 Fiomodimer the potential to form, even involving two non-
- - : . » Heterodimeric species have been observed s | . S 02 : :
time separation and alternate ©  speciation of metal-glycan : . s . S Isomeric glycans.
. 19 . _ DN . to form under some circumstances, > a- 5 S : S I e I[P s '« Metal adduct bohvd ®
fragmentatlon pathwayS ’ - dimers formed with Co?*. 7 *includina with non-isomeric tetrasaccharide 2 : Co Addudls. iz 726 : z 10 12 14 16 18 20 0 11 12 13 14 15 16 17 : eta _a uction to carbohydrates C_an proviae
: : ST : . : e 0 0 0 ) O - : . gwl £ Aith e : Drift Time (ms) Drift Time (ms) . benefits such as altered fragmentation
* However, arrival time distributions also : < Determine if homodimers, “ e 4T : «ewen2 1 mixtures (Figure 5). = 5 : NeAceal Tetio dsomato Co Addct : 2,3 i -
- arie . heterodimers, or both are 1 o g 7 = o Walowtatol 77 d il :  pathways, == but the possibility of heterodimers
have revealed the formation of dimeric f 4 and what th Maltotetraitol  Tetraitol with  Stachyose - » The characteristic pattern of fragments for £ : Co Adducts, mz726 - b) ] ) * forming may confound attempts at glycan
. . ormed ana whnat the -Acetal Groups . _ i ' i S ) N . 50— _ _ o L
metal-glycan species appearing at the molicati be for tand | | | | | - the cobalt gl_ycan _dlmer of each isomeric 5, : = 6 Stachyose and d-somat structure determination if no mobility
. . . Implications may be Tor tandem Figure 2. The six tetrasaccharides analyzed, with the first . Ilvcan species (Figure 6) can be used to : , . & 2C"°-N-Acetal Tetraitol 725.7 : :
gly P 9 - e e Na Add 4 separation is performed
Same nomlnal m/Z a.S the Correspondlng MS Of glycan m|XtureS deuterated on the reduced reducing end hydroxy|_ . . ' Co Adducts, m/z 726 = 30+ 3759‘3um N-Acetal Tetraitol Stachyose Co Adduct . p p '
- :  monitor the components of dimers produced 2 5- and ¢-Iso Co Direr 7241 '« Combining tandem MS techniques with a
LS E SRt et R RPN SRR e SN EEENee e - _ ) 5 _ , * o
monomers. : . in isomer mixtures (Figure 7). "= : £ 10 | : . . e .
: : . - METHODS : . . : & dHsomaliotetraitol - o . second dimension of separation in the drift
g Th|S haS the pOten“aI tO be prObIematIC o ant tlme Single Stage MS and 160 * .CO dlmerS frOm mI_XtureS Of d_ _ _ Co Adducts, m7z 721 7570 7575 758.0 7585 759.0 7595 760.0 7240 7250 7260 7270  728.0 tlme domain fOI’ analySiS Of g|ycan SpeCieS WI”
for interpretation of tandem MS spectra : . 1om MS spectra were . Isomaltotetraitol with maltotetraitol and with T : me me . largely function to counteract complications
: . : . : P W 50 nigeran tetraitol each have a single peak in oo 1214 16 18 - Figure 5. a) Drift time spectra for the Co heterodimer containing N-acetal and isomalto tetraitols, - f : fering h di
If heterodimeric species are formed. . Oobtained using a dual gate, o : : o . Drift Time (ms) : appearing at a drift time distinct from the N-acetal tetraitol Na adduct, b) despite being close in - ITOM INteriering heterodimers.
e USi balt ti dducti th - atmosbpheric pressure drift tube = - : the arrival time dI.S'[I’IbU'[I.OnS, |nd|c_at|ng that Figure 4. Arrival time distributions of cobalt-glycan : m/z. ¢) The individual Co homodimers for stachyose and for d-isomaltotetraitol have noticeably
Slng cobalt cation a uction, €se : P P _ 5 : J J : - there may be a smgle dimer Species. i - meri inc » Shorter drift times compared to the d-isomaltotetraitol-stachyose Co heterodimer, d) m/z 725.7. . FUTURE DIRECTIONS
i L IM-MS system (Flgure 1) 8 Sweep Time (min) : adducts showing both monomeric and dimeric species.: .
heterodimers have been observed . . E : - g PR T s ataatad OID MS of lsomeric Tataitol Co Homa o © " 4isomalto and Malto Tetraitol Co Adducts d-1somalto and Cello Tetraitol Co Adducts  d-lsomalto and Nigeran Tetraitol Co Adducts - * Assess heterodimer formation involving
d . t th b ' . A frequency Chlrp Of 5_10 005 = 1Fourler Transformatlonl - Drift Time Selected CID-MS of Isomeric Tetraitol Co Homodimers . o . ' | h d th dff . b f
un er Some Clrcums ances, ere y : ! EQO : ] Di Malt d-I It Di Di Cello d-lsomalto Dimer igeran -isomaito ' po ysaCC arl eS WI I erlng num er O
’ I . - igeran ’ imer aito ~soma’to i |n;trar e monomer monomer \ monomer_ monomer . . . . .
hlghllghtlng the need for moblllty HZ applled to bOth ga‘tes 80 7= 1Negt’raitol 3‘64\ 382 4(‘)2 544 ‘ monomer_ _monomer High Ko-\ _LowerK, \ / - Flgure 7. Arrival time . mOnOsaCCharlde reSIdueS
. - modulated ion current such that - e sl | : ) —— 1 Ghoeie? distributions of precursors + o ~p 4 o sterize influence of cobalt cationization
separation before tandem MS of metal : it ¢ o =\ - . — g R sqatsomato ||| T T producing respective
P ! drift times were frequency g o - 44 : iz 565 : o
. : _ ) ’ * ‘Drift Time (ms) ¢ Pz | Metowtal \ : dHisomalto f A _ /2 403 fragment ions for the Co- - ON drift times of larger glycans.
adducted glycan Speciles. - encoded for ions of interest e 402 564 A e T 87 edsomalto | glycan adducts produced -
ATMOSPHERIC PRESSURE. DUAL-GATE |ION MOBILITY (Figure 3). Figure 3. Example ion current decay and resulting arrival g 29 colotetratal ‘- 3] \ . cﬁsg?r:wzaﬁgs /\ I:Im/2564 giitrhnii;ettréssagfzande BIBLIOGRAPHY
' - . : o time distribution; d-i ltotetraitol Co adduct is shown. g |7 e o °7 Nigeran - : : - . .
LINEAR ION TRAP MASS SPECTROMETER ‘o AITIV&' time dIStrlbUthnS Ime distripution; d-iIsomaltotetraitol Co adduct Is shown % 382 - 544 o4 % /2 403 f /N\ . ”9 A isomaltotetraitol with . é.) Mor?son, I?I\,/Al\tl?;i\r:jo(ljlaktv(\j/TFt Clowerr]s, 3 HUEnh?:nced Mlxtulge e
- : . . g | = d-Isomalto 1 . /7 544 maltotetraitol : epz_i_ra I0NS O _ea uctea letrasaccnariaes using rFrequency encoaea lon
] 220 Tor " “ | : Obtained for fragment IONS are | ¢ hal ( ) S - % . It 3 o m/z 544 4+ Gremz 8% lotetrartol ’ . " Mobility Separations and Tandem Mass Spectrometry.” J. Am. Soc. Mass
e Drift Region, 10.56 cm Vacuum lon Transfer Optics Linear lon Trap . . . . ° SO UthﬂS of eac g ycan Flgure 2 were O d-Isomaltotetraitol 565 e |7y T T d-|SOem(¢;:1|t0 Nigeran cellotetraltol, ana nmgeran - spectrom., 28:4 (2017): 664-677.
DDDDD:DDDDDDDDDDDI U EI | O | . representatlve of the drift time d in MeOH with 0.1% f . id at : 403 g o ] . e w e 5 /™ tetraitol (left to right). Drift @ 2) Sible, E. M., Brimmer, S. P,, Leary, J. A. “Interaction of First Row Transition
— I l<— #F{ ]; =|ggg . profiles of the corresponding preparedin ivie Wi -L70 formic acld at 0 I N 2 miz 544 | ”- * ] o /2 402 time spectra were " Metals with a1-3,a1-6 Mannotriose and Conserved Trimannosyl Core
| | . _ i i . ! ! ! ! ! ' ' T risomalto Mg _ geran tracted f i * Oligosaccharides: A Comparative Electrospray lonization Study of Doubly and
do0000oeoono D O . precursor prOdUCIng each a Concentra’Flon of 12 UM e_aCh’ with COCI2 . 300 350 400 450 500 550 000 £ Malte 1\ \ . = [z 402 i AN eracter 17 major - Singly Charged Complexes." J. Am. Soc. Mass Spectrom. 8 (1997): 32-42.
. dded t final trat f 50 uM: m/z L e | S ello ] - 2 fragments produced by . _ _ o
LTQ . fragment—not of the fragments 290 10 @ TiNATCONCENTTALON O 5V HIV, ! Figure 6. CID-MS spectra selected according to the individual, = ' | il e S NN | Q30 the individual precursor 1 3 Cancia, M. T, Penn, 8. G, Gariol J. A Lebrla, . B. "Coordmation of
. o mixtures of alvcans (12 M) aired with the n, di i Co-ql dducts’ drift ti Of note is that th ’ - 1 Nigeran A di ; ded - Alkali Metals to Oligosaccharides Dictates Fragmentation Behavior in Matrix
themselves—thereby permitting g y u P . OmModIMETIC Lo-glycan adaucts ariit times. L1 note IS that the - m/z 402 - - m/z 382 19 imer _ragn_]ents, ProviOed + assisted Laser Desorption lonization/Fourier Transform Mass Spectrometry. J.
Figure 1. ExcelllMS MA3100 atmospheric pressure, dual-gate drift he identificati f : deuterated isomaltotetraitol were prepared fragment ions produced by deuterated isomaltotetraitol appear at 1 - Malto 1} | Cello = vz 364 the arrival time . Am. Chem. Soc., 118 (1996): 6736-6745.
tube ion mobility spectrometer coupled to a Thermo LTQ linear ion - the identification ot a given with 18 uM of the deuterated suaar - mass unit higher than comparable fragments from the otherglycan ;| . J{\ . J|h__ | y e distributions yielded drift  © | - \ s\ EDGEMENTS
trap mass spectrometer. The drift tube mounts to the LTQ mass fragment’s source based Upon u g . - specu_es. Fragmehts at m/z 402/.403 and 5.64/565 Conta.m the 1I0 1I1 1I2 1I3 1I4 1I5 1]5 10 11 12 13 14 15 16 1I0 1I1 1I2 tlm.e pea!<s with signal-to- KAM was, in part, supported by the Defense Threat Reduction Agency (HDTRA-14-1-
spectrometer without any modifications to either system. * drift time . (rjeducmg Zn:,(;/vhlcf; Is the location of the isomaltotetraitol : Drft Time () noise ratios >3. © 0023) .
- . - deuterated hydroxyl. ) -

KELSEY A. MORRISON

WASHINGTON STATE #£ [JNIVERSITY

www.clowersresearch.com




