Membrane for Rapid Immunoaffinity Purifications and Processing
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Introduction:

Described here-in is the construction of a membrane that uses covalently
linked Protein A to capture antibodies, in either a specific and non-
specific manner, for use in immunoaffinity purification schemes as well as
in the study of the heterogeneity of immunoglobulin preparations. The
objective of this work is to enable an inexpensive and rapid technology
for immunoassay type experiments as well as for immunoglobulin
heterogeneity analysis to be performed with MALDI-MS detection.

Methodology:
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2t=Protein A Y =antibody Ed= antigen
1)Membrane is functionalized to provide covalent capture of protein
2) Protein A is covalently linked to membrane
3) Protein A containing membrane used to bind antibodies
-bound antibodies can be eluted for analysis
-bound antibodies can be cross linked to Protein A to provide specific antigen capture

4) Targeted antigen captured and eluted for analysis

= membrane section ~ 5mm?
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membrane added to sample

Results:

1: Capture of antibody population for pooled human serum sample of IgG standard mixture
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enzymatic digestion
. RETlECEOr Mode MALDI analysis

of digested IgG eluted from membrane

Volts

o o o o o o o o o
g8 888388888 2 2 282 g ®
g 8@ § 8§ $ 8 8 8 B § & & % & 8 B

11111

11111

-

analyzed by MALDI mass spectrometry

2: Capture of Hemoglobin for human plasma using cross-linked polyclonal anti-hemoglobin mix (Goat)

Gel lanes

1 anti —hemoglobin polyclonal mix (Goat)

2) Rinse 3
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7) Rinse 3

8) Elution Trial 1
9) Elution Trial 2

ution Trial 1
ution Trial 2
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6) Human serum

1)Protein A membrane used to capture anti-hemoglobin antibody
-ab19184 Abcam Cambridge, MA

2) Antibody covalently linked to Protein A using dimethylpimelimidate

3) 5 mm section of membrane placed in blood plasma sample

4) Membrane removed, rinsed, eluted and analyzed by MALDI
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Linear mode MALDI analysis
of eluted hemoglobin
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Selected Peptides: Hemoglebin subunit alpha -~ — E‘E‘ﬂ
I Index aa p MassTheo MassExper ppm < Sequence B mb ChS Int Int2 TS5 Acc Acd
50 |57 |1 |1 |11716687 |1171.6496 |-163|_  |VLSPADKTNVK aaw (117104 |0 |1039 |o 266743
2 |99 |17 o |15207349 [15207317 [-21 |WGK|VGAHAGEYGAEALER MFL |1529[18.0 |579 |69047 [10426 266743
43 |46 |32 |0 |10715550 [1071.5477 |68 |LER |MFLSFPTTK TYF [1071]20 [39 [1310 |57 266743
11 [136 |41 |0 [1833.8924 [1833.8921 |02 |TTK |TYFPHFDLSHGSAQUK GHG |1833|20 |272|a174 545 266743
- X 217]261 |61 |1 |3124.5848 [3124.5395 |-14.5 |HGK | KVADALTNAVAHVDDMPNALSALSDLHAHK|LRY [3123]07 [o |61 o 266743
ProteinMassFingerprint dentified 4636 unshifed proteins afer 51465146 seconds o ﬂ 108]251 |62 |0 [2996.4898 [2996.5170 [91 [GKK [VADALTNAVAHVDDMPNALSALSDLHAHK [LRv [2995[20 [13 [430 [14 266743
— 4 |47 [ou |1 [10876264 [1087.6286 |21 [AHK [LRVDPYNFK LLs [1087]7.0 [579{19513[4051 266743
I Symb  org Ao Act Leng Name fwd #Pep 20bs #0bsi TiSM TRSMi TS TS %CM %CMi; %M %IMi ppw; ChM ChTot PepTS PepTSMi
1 |HEB Homa sapiens| 353344 | PG3ETL 147 {Hemoglobin subunit beta 1138 |10 |12 |1565920|1568209 (2557659 2560038 (856 (856 |165 (176 |16 |75 |87 |29877 |1879NR F— - - - .
- - - Selected Peptides: Hemoglobin subunit beta E@ﬂ
2 |HBAL Homo sapiens| 266743 (PG3905 142 |Hemoglobin subunit alpha 130 |5 |7 |268349 |268600 (RG7863 (BGB1Z3 (575 |575 |148 (152 (19 |32 |56 |15093 |4667
3 TRV con |Cow 1061301 TRYLBOVIN |45 [typsi bovine U ¢ [6 [eoe |78 |55 |ze0 26 |76 |12 [12 [s3 |9 @7 |05 |se7 1 |lndex|an |p | MasiTheo | MassExper | ppm | < | Sequence > |mb |ChS|im |2 |TeS |Acc)Acc | Asigned
74 |31 |1 |o |eszs105 |gs25008 |-101|. | VHLTPEEK sav |95z 1.8 |20 |ee2 |18 353944 | True
37 184 |9 |1 |22281676 |22281622 |-24 [EEK |SANTALWGKVNVDEVGGEALGR|LLV [2227]|20 |50 1693 100 353944 | True
. e e 13028 |9 |0 |932.5206 |932.5190 |-18 |EEK |SAVTALWGK wNv(932 (20 |11 [364 |22 353944 | True
5 [76 |18 |0 12146654 [13146628 |-20 |[WGK|VNVDEVGGEALGR LLV [1314[20.0 |548|18462 [10061 353944 | True
1 [68 |31 [0 12747262 [12747256 [-05 [LGR [LLvWwyPWTQR FFE [1274[20.0 |579|104001 [11585 353944 | True
. . o fre 80 |164 |41 [0 [2058.9483 [2058.9522 [1.9 [TQR |FFESFGDLSTPDAVMGNPK vka|2058|20 |18 |600 |36 353944 | True
H e m O IO b I n Id e ntlfl ed 93 [131 [s6 [1 [1797.9864 [1797.9758 [-59 [HGK [KVLGAFSDGLAHLDMLE GTF [1797[07 Jo [so00 o 353944 | False
g 45 [114 |67 |0 |1669.8914 |1s669.8709 [-12.3 |GKK |VLGAFSDGLAHLDMLE GTF [1662[2.0 [36 [1207 |20 353944 | True
207|221 |83 |1 |2520.2197 [2529.2361 |65 |MNLK |GTFATLSELHCDKLHVDPENFR [LLG [2528(|22 [2 |73 4 353944 | True
7 [51 |96 |0 [11265645 [1126.5638 |[-06 |cCDK |LHVDPENFR LLG [1126|20.0 |355[11947 |7003 353944 | True
53 [83  [121|o [1378.7008 [13786800 [-86 |FGK |EFTPPVQALYQK wwa[1378|18 |20 |e62 |30 353944 | True
20 [90  [133|1 [14407966 [1449.7914 [-35 |vaK |[vvacvAMALAHKYH 144802 o [3276 |o 353944 | False
Continue

3: Analysis of antibody populations

1) Protein A membrane used to capture antibody population for sample
2) MA LDl analysis and antibody light chain profile used to gauge for hyper-expression of species
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1 a re nt Se r u m S a m Ie . . . Selected Peptides: ig alpha-1 chain ¢ region human - E@Iﬂ
P P Protein mass fingerprint = :
I Index aa p MassTheo MassExper ppm < Sequence * mb ChS Int Int2 TrS
2 Ri n Se 1 / 9 (24 1 |0 (894630 (8964755 [14.0 YLTWASR 29 |20.0 | 218351 |4364
231134 |1 |0 (18359500 18359266 |-12.7 QEPSQGTTTRFAVTSLLR 18351200 (113|182 | 2260
. r - g |83 1 (0 12135331 (12136415 |70 WLOQGSQELPR 1213|180 | 268|432 4832
3) RI nse 2 ProteinMassFingerprint identified 10968 unshifted proteins after 58.168 seconds =NE] g 31 |30 1 |0 |o404854 |0404526 |-34.0 SAVQGPPER 590 1144 [0 |46 |0
61153 1 (1 115356010 (11535940 |[-6.1 EKYLTWASR 1153|168 |43 |70 297
N | Symh org Acc Acch |.EI"Ig Mame fwid #PEp #0bs #Obsi Trsh - TRSMi Trs Tr5i %CM,‘ %CML‘ %M %M [uls ChM ChTot PEFITS PEpTSh 47 |18 1 [0 8304194 8304738 #5.5 SVTzHVE 830 110 |0 a5 0
4) RI nse 3 1 [ALBU h [Human 1061279 | ALBU h 603 |albumin human serum 1 |26 |18 |28 |367159|603820 5743281930245 (464 (464 [162 196 [315 |168 [361 [19495 |12463 A1 — ) _ - = -
2 [I6HAL [Human  [1061282[IGHAL HUMAN|353 |igalpha-1 chain ¢ region human 1 [ (4 6 |msou2feoarrt[soreed|6sor76]432 (526 |64 |79 [103 [66 152 |11753 [Gon0 7 e Pt ==
. . 3 |IGHG2  |Homo sapiens| 284903 |PO1859 326 |lg gamma-2 chain C region 1108 |7 |10 [185006|204330 (302758 (203764365 |42 (83 [130 [74 |34 |48 [10768 [5072 L 1 |Index|aa |p | MassTheo | MassBuper | ppm | < | Sequence > |mb |ChS|int ) Ini2 )
utlon rla . : . ~——_ 132 |66 |5 |0 |12306307 [12306320 |11 |STK |GPSVFPLAPCSR 5Ts |1230]10.0 [191]308 |
4 (IGHM Homo saplens 267465 |PO18T1 452 Ig mu ChEII"ICI'EgIEII"I 1 157 |9 jt! 155045 | 162883 | 194161 | 227233 (315|315 42 64 |32 (130 |34 6001 4820 \ .$ a0 (g4 17 |o |13e6.6889 |1366.7522 |46.3 |[CskR [STSESTAALGCLVE DvE |1266 (o8 |0 152 |
. . 5 |TRY_cow |Cow 1061301 | TRY1_BOVIN | 246 |trypsin bovine 1 [ |4 g 116868 | 248801 | 216644 (386997 |73.2 |906 |63 |75 513 |20 (287 |7a01 (4100 \ 117[20 94 [1 |846.4685 |846.4781 |114 |NTK|VDKTVER KCC|s46 |39 [18 (30 |
, : , 15 |19 |128|0 |835.4348 |835.4480 |17.0 |KPK |DTLMISR TPE |835 |16.0 |185]|298 |
6) E I ut|0 N Tr| a I 2 6 Hormo sapiens|477332 | 01620 109 [1q kappa chain V-II region SIE 1|z 3 3 (o3 o0 [17uer|t7iter|sog 508 |20 20 |157 [s6 [0 [0 [wme - s {113 Ti6s1 (15355105 16350587 (726 | NAK|TKPRECQFNETER e ties et teas
‘| m | ) 115[131 |181|0 |1793.9914 |[17930418 |-27.6 | TFR |VWSVLTVVHQDWLNGK |EVK [1793 |18 |19 |31
60 |17 |206|0 |824.4884 |824.4600 |-34.4 |SNK | GLPAPIEK TIs |824 |18 |46 |74
7 MW Stds [ I I I = ] 1 |7 224|0 |1285.5745 [1286.5746 |00 |[QPR|[EPQWYTLPPSR EEM 1285 |16.2 |352 1662
\——|| 119]68 [22a|0 |1268.6640 |1268.60851 |245 |QPR|ePQVYTLPPSR EEM|1268 |36 |18 |29
- 52 [121 |235|1 |[1704.8666 |1704.8749 |48 |PSR |eEMTKNQVSLTCLVK |GFY |1704[00 |0 |79 |
8) IgG Std . . . Selected Peptides: Ig mu chain C region ;: ; - : ; .’ » =nEn X |1
. N u m e ro u S Ig S pec I eS Id e ntlfl ed 1 Index aa p MassTheo MassExper ppm < Sequence > mb  ChS Int Int?2 Tr5 Acc Aca 4
9) IgG Std Ca ptu re Trlal 1 51 |8 |55 |0 |775.4467 [775.4619 [195 |STR|GFPSULR GGK [775 |20.0 |50 |80 |993 2674651«
155[98 |62 1 [1519.8486 [1519.7835 [-429 [VLR [GGKYAATSQVLLPSK pvm(1519[02 o [14 o 267465 | F
. 153[91 |77 [0 [1460.6514 [14607504 [67.8 |PSK [DVMQGTDEHVVCK vQH [1460{08 [o [14 o 267465 | F
10) IgG Std Ca ptu re Trlal 2 66 (25 [113[0 [9005307 [oo005392 |94 [Pk |vsvFvPPR DGF (000 [16.0 [41 |65 [640 267465 |1
38 (27 [121|0 [909.4219 (9094339 (132 |PPR|DGFFGNPR ks [009 [16.0 |74 [119 [1181 267465 |1
40 |41 [143[0 [10205846 [10205879 (32 [sPR|qQiqvswiLr EGK [1029(18.0 |55 [aa [o005 267465|1 =
| 58 [100 [154]0 [1600.7819 [16007905 |54 [EGK|qvGsGvTTDQUQAaEAK |EsG [1600]04 o [75 o 267465 |F |||
40 101 [186(0 [1541.6518 [15417748 [79.8 [TIK [eSDWLGQSMFTCR VvDH (154120 [72 [115 {36 267465 | 1
168|164 [186(1 |2066.9176 |20669128 [-2.3 |[TIK [ESDWLGQSMFTCRVDHR|GLT [2066({18 [4 [ |7 267465 |1
0g [114 [301{0 [1659.8417 [1659.8236 [-11.0 [GER|[FTCTVTHTDLPSPLK qm [1659[10 [0 [38 o 267465 FJ'
43 [130 [323[0 [1774.0129 [17739076 [-8.6 |RPK|GvALHRPDVYLLPPAR [EQL [1773]18.0 |65 [104 [1167 2674651 |
152[7 330|0 [7724318 [7724822 |[65.2 [PAR|EQLMLR Esa [772 [16.2 |9 |14 [45 2674651 |
59| 100 (37710 l1s6007795 [1600.7905 l6.9 [PEK [vwTsapmpPeroarGR  [vFa [160020.0 las 175 (027 I 26746517 7 )
4 I b | |
Continue ]

db:///Steve/Feb 2014/test L linear off mem.job/task=10 (Process-ReCalibrate) AIC#1

=
Light chain distribution isolated from pooled
Human serum ~ 1000 amu peak width

Light chain distribution isolated from monoclonal

Anti-human Igk (mouse) ~ 400 amu peak width

Conclusions:

Successful designh and construction of membrane with covalently linked Protein A. Membrane
can be used in a variety of different schemes for performing immunoaffinity purifications

For studying targeted antigen(s) and antibody populations



