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NormanG. Anderson

proteins
LargeScale Biology Corporation,
Rockyille, MD An updatedtwo-dimensionalelectrophoreticmapof human plasmaproteinsis

presented,togetherwithacompletelisting of theindividual proteinspots,theirlo-
cations,sizeand isoelectricpoints relative to internal chargestandards.Forty-
nine polypeptidespeciesareidentified,manyconsistingof multiple spotsdiffer-
ing in glycosylationor sequence(e.g., immunoglobulins).A furtherseriesof3S as
yet uncharacterizedproteinsis indicated.
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Table 1. Master table of proteins in the human
plasma protein database,showing spot
masternumber, gel position (x and y),
isoelectric point relative to CPK stand-
ards,predictedmolecularmass (from the
standard curve of Fig. 1), and identifi-
cation information 891

Table 2. Sets of spots identified in the plasma
protein pattern, showing the abbreviat-
ed population name (POP name) and
the correspondingidentifying label 898

Table 3. Master spot numbersof spots compris-
ing identified proteins(IDS: seriespopu-
lations) andnamedbut unidentified pro-
teins (PLS: series)

Table 4. Membership of individual spots in the
populationsshown in Table 3 901

1 Introduction

Following the introduction of high-resoLutiontwo-dimen-
sional (2-D) electrnphnresis[1—4],thehumanplasmapat-
tern wasoneof thefirst on whicha significantnumberof
proteinswasidentified [5]. This paperprovidesan updated
2-D map of human plasma,extending the previouspub-
lishedversions[5—10].A completetableof spot positions,
fitted sodiumdodecylsulfate(SDS)molecularmassesand
isoelectricpoints (specified relative to the creatinephos-
phokinase,CPK, chargestandardsystem[11]) is provided,
togetherwith tables of identified protein spots sortedby
spot numberandby identification. Severaladditional pro-
teins havebeenidentified, primarily as a result of the ef-
forts of Hochstrasser’sgroup[12—14Jon lipoproteins and
associatedpolypeptides.

Correspondence:Dr. N. Leigla Anderson, Large Scale Biology Corpora-
dora, 9620 Medical CenterDrive, Rockville, MD 20150, USA

Abbreviations: 2-1), two-dimensional; CI’K, creatine phosphokinase;

MSN, masterspot number; SDS,sodium dodecyl sulfate

883 The patternusedhereis identical to thatpresentedin [8],
883 andthereaderis referredto thatpublicationfor acomplete
884 descriptionof themethodsusedin its creation.Briefly, the
884 patternis acompositeof severalsilver-stained20 X 25cm
884 ISO-DALT® [15—19]2-D gels run at variousprotein load-
884 ings,usingPharmaciawide-rangecarrierampholytes(still
884 the best choice for plasma)and SDS-gradientpolyacryl-
885 amide slab gels.Carbamylatedrabbit muscleCPK stand-
891 ards(now availablefromPharmaciaandBDH) weremade

accordingto [11]. The positionsof plasmaproteinswithin
the rangecoveredby the CPK chargetrain were interpo-
lated linearly with respectto the two adjacentCPK spots.
SDS molecularmass calibration was undertakenusing a
curve fitted to the known proteins(Fig. 1). This is an im-
proved calibrationscaleas comparedto theearlierpubli-
shedvalues.The numbersof residuespresentin thepro-
teins used for internal standarizationwere takenfrom the
Protein Identification Resource(PIR) sequencedatabase
[201.We selectedthebest-fittingsimpleequationusing the
program“Tablecurve”onaPC,andmultiplied theresulting
predictedvalues by 112 (the weightedaveragemass of
amino acids in sequencedproteins) to give thepredicted
molecularmasses.The best-fitting equationwasgivenbyy

899 = exp(a+bx),whereyis thenumberof residues,xis thegel
Ycnordioate,ais 7.624669andb is —0.001887.The gel ima-
geswere originally processedusing the TYCHO system
[21—26],andthedatabaseconvertedto relationalform and
expandedusing the commercially-availableKepler® soft-
waresystem(LargeScaleBiology Corp.).Graphicalresults
werepreparedas Postscriptoutput from the Kepler® sys-
tem and printed on an Apple laserwriteror an ultra-high-
resolutionPostscript-compatibleLinotronic outputdevice.
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Figure 1. Plot or gel Y coordinatevs. nunaberoramino acid residuesin

known plasmaproteins.
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Greyscalemaps were reproducedfrom the workstation
screenusingaSeikoshavideo-printer.Patternsareshown
in thestandardorientation,with high molecularweight at
the top andacidic proteinsto the left.

3 Results

3.1 Plasmaprotein 2-fl map

Theplasmaproteinpattern(Fig. 2) containsmanyeasilyre-
memberedlandmarks.Masterspotnumbers(MSN’s) asso-
ciatedwith all spotsareshownin Fig.3 (theacidicportion
of thepattern)andFig. 4 (thebasicportion).Thepresence
of numerousglycosylation trains in the plasma pattern
leadsto high numericalspot densityin thehighermolec-
ularweight region; to identify spotsin this regionwe have
includedenlargedplotsof theacidic(Fig. 5) andbasic(Fig.
6) portions of this area.Finally we have included a sche-
maticplot oftheentirepatternwith thedensestspotsfilled,
as an aid to cross-locatingproteinspotsbetweenFig. 2 and
thenumberedmaps.

3.2 Plasmaprotein tables

Table 1 lists all spotsin theplasmaproteindatabase,with A’
and Ypositions,isoelectricpoint relative to theCPKstand-
ardsandSDSmolecularweightcomputedaccordingto the
curveofFig. 1.Table2 lists theidentifiedproteinsin thepat-
tern as spotpopulations,eachhaving an abbreviatedname
(the POP name) and a label identifying the population
more fully. Currently, 49 groupsof spots are identified.
Table3 lists thespots(by masterspotnumber)comprising
eachpopulation.This table includesa seriesof as yetuni-
dentified proteins(the PLS: series),some of which have
beenconverted(through identification) to IDS: popula-
tions since the original nomenclaturewas devised [8].
PLS:33 is now listed as Apo-D lipoprotein,PLS:31 as Apo
A-IV, PLS:29 asNAT andPLS:30as NA2 (D. Hochstrasser,
personalcommunicationand [12]). Table 4 presentsthe
sari-cedatasortedby spot to enablelookup in either direc-
tion (populationor spot).For detailson themethodsused
to identify other proteins,the readeris referred to [8].

4 Conclusions

Thehumanplasmaproteinmaphasturnedout to be useful
in anumberoiclinicalandotherinvestigations.Becauseof
the remarkablyconstantappearanceof the pattern in a
rangeof different O’Farrell-type 2W systems,it remains
perhapsthebestsystemfor validating thegelsthemselves.
Many hundredsof large-format referenceplasmamaps
havebeendistributed(by ourselvesandby HoeferScien-
tific Instruments),and,given theexistenceof periodic up-
datessuchas thepresentpaper,theplasmapatternseems
destinedto grow in usefulnessfor sometime to come.
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6 Addendum 1; Figures 2—7
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Figure 3. Acidic (left) portion of plasma protein map with spots numbered.
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7 Addendum 2: Tables 1—4

Table I. Mastertable ofproteins in (he human plasma protein database, showing spot rnasternumber,gel position (xandy), isoelectric point relative to
CPK standards, predicted molecutar mass (from the standard curve of Fig. 1), and identification information

MSN X V CPKPI SDSMW MSN X V CPKPI SDSMW

1 837 334 -17.6 122,100 52 1371 605 -4.0 73,200
2 1108 232 -11.3 148,000 53 1108 520 -11.3 84,700
3 898 594 -16.0 74,700 54 779 972 -19.2 36,600
4 797 331 -18.7 122.800 55 778 960 -19.2 37,500
5 1075 644 -11.9 68,000 56 1512 766 -1.6 52,000
6 1079 674 -11.9 64,200 57 855 1266 -17.2 20,200
7 1030 341 -12.8 120,600 59 996 845 -13.6 46,500
8 670 791 -22.2 51.500 60 1615 659 >0.0 66,200
9 717 797 -21.0 51,000 61 967 669 -14.4 64,900

10 1400 605 -4.0 73,200 62 335 725 -32.7 58,400
11 759 614 -19.8 71,900 63 298 716 -33.7 59,400
12 311 814 -33.3 49,400 64 706 945 -21.3 38,500
13 628 779 -23.5 52,700 65 800 1287 -16.5 20,200
14 874 586 -16.7 75,600 66 707 960 -21.2 37,400
15 792 617 -18.8 71,600 67 921 647 -15.5 67,600
16 752 801 -20.0 50,600 68 1338 779 -5.5 52,700
18 867 762 -17.0 54,400 69 634 790 -23.3 51,600
19 969 250 -14.3 143,200 70 888 650 -16.3 46,100
20 826 803 -17.8 50,400 71 1428 602 -3.4 73,600
21 1165 530 -9.3 64,300 72 996 663 -13.6 65,600
22 1260 481 -7.3 92,500 73 1560 652 -0.6 67,000
23 716 807 -21.0 50,000 74 969 383 -14.3 111,300
24 902 724 -15.9 58,500 75 952 382 -14.8 111,600
25 1292 482 -6.5 92,300 76 1366 579 -5.0 76,800
26 1369 595 -4.9 74,600 77 525 610 -26.2 72,500
27 1567 658 -0.4 66,300 78 1231 461 -7.9 92,600
28 731 406 -20.6 106,600 79 931 843 -15.3 46,700
29 1881 184 >0.0 162,200 60 875 977 -16.7 36,300
30 798 798 -16.6 50,900 61 883 1339 -16.5 18,300
31 792 612 -18.6 49,500 82 237 714 <-35.0 59,600
32 253 811 <-35.0 49,700 83 768 330 -19.5 123,100
33 858 596 -17.2 74,500 84 764 947 -19.6 38,400
34 303 731 -33.5 57,700 85 207 806 <-35.0 50,100
35 1328 591 -5.7 75,200 86 940 1419 -15.0 15,600
36 934 650 -15.2 46,100 87 525 926 -26.1 39,900
37 343 730 -32.6 57,000 86 747 411 -20.1 105,600
38 268 721 -34.6 58,800 89 1001 1521 -13.5 13,000
40 929 381 -15.3 111,700 90 996 852 -13.6 45,900
41 1536 652 -1.1 67,000 91 772 826 -19.4 48,300
42 837 723 -17.6 58,600 92 873 965 -16.8 37,200
43 616 943 -23.8 38,700 93 907 379 -15.6 112,100
44 1417 764 -3.7 52,200 94 945 1245 -14.9 21,900
45 374 827 -31.7 46,200 95 1076 1423 -11.9 15,600
46 372 813 -31.8 49,400 96 1302 586 -6.2 75,800
47 487 604 -26.9 73,300 97 1499 649 -1.8 67,400
48 1010 388 -13.3 110,300 98 778 719 -19.2 59,000
49 491 1696 -26.0 9,300 99 1788 631 >0.0 47,800
50 378 736 -31.5 57,200 100 1250 1257 -7.5 21,400
51 1193 591 -9.1 75,200 101 783 416 -19.1 104,500
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MSN X V CPKpI SDSMW MSN X V CPKDI SDSMW

102 1359 1259 -5.1 21,300 153 979 1280 -14.1 20,500
103 1217 593 -6.4 74,900 154 409 758 -31.0 54,900
104 612 927 -24.0 39,900 155 1507 774 -1.7 53,200
105 957 973 -14.6 36,600 157 1000 111 -13.5 186,200
106 1274 588 -7.0 75,600 158 774 787 -19.3 52,000
107 959 983 -14.6 35,900 159 1629 1265 >0.0 21,100
108 730 611 -20.6 72,400 160 765 414 -19.6 105,000
109 752 562 -20.0 79,400 161 1474 622 -2.4 70,900
110 675 801 -22.1 50,600 162 994 388 -13.7 110,300
112 1322 575 -5.8 77,500 163 1650 823 >0.0 48,500
113 678 640 -16.6 68,500 164 730 676 -20.6 64,100
114 736 624 -20.4 48,400 167 563 672 -25.3 64,600
115 1622 1257 >0.0 21,400, 168 942 634 -15.0 47,500
116 405 827 -31.0 48,100 169 1311 813 -6.0 49,400
117 1133 1261 -10.7 21,200 170 889 833 -16.3 47,600
118 304 1637 -33.5 10,400 171 769 688 -19.5 62,600
119 141 1631 <-35.0 10,600 172 1734 666 >0.0 65,300
120 1010 566 -13.3 78,800 173 1737 1255 >0.0 21,500
121 1488 784 -2.1 52,200 174 469 598 -27.7 74,200
122 802 406 -18.5 106,200 176 502 552 -26.6 80.900
123 487 545 -26.9 62,000 177 909 979 -15.8 36,100
124 1429 1263 -3.4 21200 178 198 707 <-35.0 60,400
125 1002 1046 -13.5 31,900 179 1642 682 >0.0 63,300
126 1247 592 -7.6 75,000 180 687 754 -21.8 55,300
127 266 708 -34.7 60,300 181 817 409 -18.0 106,000
128 1434 621 -3.3 71,100 182 605 679 -24.2 63,700
129 1401 783 -4.0 52,300 183 1529 456 -1.2 97,100
130 1001 679 -13.5 63,700 184 713 407 -21.1 106,300
131 1506 1122 -1.7 27,600 185 1193 541 -9.1 82,700
132 1540 667 -1.0 65,200 186 1233 722 -7.9 58,700
133 901 1285 -16.0 20,300 167 404 1643 -31.0 10,300
134 597 774 -24.4 53,200 188 1143 639 -10.4 68,700
135 747 666 -20.1 65,300 189 1553 627 -0.7 48,200
136 940 656 -15.0 45,600 190 1128 542 -10.6 82,500
137 385 751 -31.3 55,600 191 727 720 -20.7 59,000
138 982 386 -14.0 110,700 192 1701 825 >0.0 48,300
139 1112 1422 -11.2 15,700 193 1141 1046 -10.5 31,800
140 1249 1423 -7.5 15,600 194 1040 852 -12.6 45,900
141 1418 775 -3.6 53,100 195 1580 683 -0.1 63,200
142 896 905 -16.1 41,600 196 694 396 -21.6 108,300
143 1320 483 -5.6 92,200 197 1016 89 -13.1 194,100
144 924 656 -15,4 66,300 198 891 377 -16.2 112,600
145 774 669 -19.3 64,900 199 1536 814 -1.1 49,400
146 404 744 -31.0 56,400 200 1632 901 >0.0 41,900
147 1286 772 -6.7 53,400 201 1428 1236 -3.4 22,200
148 1620 817 >0.0 49,100 202 1724 680 >0.0 62,600
149 1149 1256 -10.3 21,400 203 236 1300 <-35.0 19,700
150 1665 665 >0.0 65,400 204 1163 541 -9.9 62,600
151 964 654 -14.4 66,800 205 1192 604 -9.1 73,300
152 1667 1535 >0.0 12,700 206 1370 826 -4.9 48,300
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MSN X V CPK p1 SDS MW MSN X V CPKpI SDSMW

207 1040 1042 -12.6 32,100 258 307 801 -33.4 50,600
208 1034 391 -12.7 109,600 259 1566 811 -0.4 49,700
209 1194 758 -9.0 54,900 260 590 970 -24.6 36,800
210 907 248 -15.8 143,700 261 990 441 -13.0 99,900
211 1272 779 -7.0 52,800 262 1297 570 -6.4 78,200
212 672 709 -22.2 60,200 263 869 1524 -16.9 12,900
213 817 752 -18.0 55,500 264 544 941 -25.7 38,900
214 903 765 -15.9 54,100 265 626 958 -23.6 37,600
215 1046 1113 -12.5 28,100 266 827 636 -17.8 69,100
216 542 1016 -25.8 33,600 267 1589 456 >0.0 96,900
217 878 1015 -16.6 33,800 268 440 916 -29.1 40,700
218 1036 987 -12.7 35,600 270 964 530 -14.4 84,300
219 476 540 -27.3 62,800 271 1450 818 -3.0 49,000
220 787 404 -19.0 107,000 272 829 1423 -17.8 15,600
221 584 680 -24.8 63.600 273 819 386 -18.0 110,800
222 616 1031 -23.9 32,800 274 775 564 -19.3 79,100
223 1208 646 -8.6 67,800 275 845 386 -17.4 110,400
224 1144 594 -10.4 74,800 276 654 1060 -22.7 31,000
225 1585 788 0.0 51,900 277 1366 671 -4.9 64,600
226 964 1034 -14.4 32,600 278 927 248 -15.4 143,600
227 730 773 -20.6 53,300 279 1245 389 -7.6 110,200
229 752 559 -20.0 79,900 280 1506 786 -1.7 52,000
230 454 594 -28.4 74,800 282 737 945 -20.4 38,500
231 570 619 -25.1 71,300 283 458 1015 -28.2 33,800
232 1506 659 -1.7 66,100 284 835 850 -17.6 46,100
233 782 949 -19.1 38.300 285 960 481 -14.5 92,600
234 830 829 -17.7 47,900 286 1430 1249 -3.4 21,700
235 138 1297 <-35.0 19,800 287 1553 ,456 -0.7 96,900
236 884 650 -16.5 67,300 288 1695 912 >0.0 41,000
237 597 1044 -24.4 32,000 289 1515 603 -1.5 73,600
236 1045 1123 -12.5 27,500 290 159 600 <-35.0 50,600
239 1196 478 -8.9 93,000 291 1501 439 -1.6 100,300
240 1478 821 -2.3 48,700 292 1367 606 -4.9 50,100
241 519 1026 -28.3 33,100 293 1215 752 -8.4 55,500
242 803 422 -18.5 103,400 294 963 1024 -14.5 33,200
243 574 923 -25.0 40,200 295 1468 607 -2.6 72,900
244 1197 723 -9.0 58,600 296 1085 542 -11.7 62,400
245 231 703 <-35.0 80,900 297 1165 594 -9.9 74,800
246 503 666 -26.6 65,300 298 960 253 -14.5 142,400
247 627 699 -23.6 61,300 299 1602 900 >0.0 42,000
248 591 692 -24.6 62,100 300 524 675 -26.2 64,200
249 1566 458 -0.4 96,600 301 955 247 -14.7 143,800
250 1169 1242 -9.8 22,000 302 803 384 -16.5 111,100
251 1541 906 -1.0 41,500 303 468 753 -27.7 55,400
252 1464 437 -2.6 100,500 304 410 1665 -30.9 9,900
253 927 527 -15.4 64,800 305 867 390 -17.0 109,800
254 1623 667 >0.0 65,100 306 929 480 -15.3 92,700
255 945 1260 -14.9 21,300 307 597 704 -24.4 60,800
256 1434 787 -3.3 51,900 308 1503 453 -1.7 97,500
257 691 407 -21.7 106,400 309 823 622 -17.9 71,000
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MSN X V CPK Dl SOS MW MSN X V CPK DI SDSMW

310 795 831 -18.7 47.800 361 687 1021 -21.8 33,400
311 548 696 -25.6 61,600 362 950 787 -14.8 52,000
312 820 424 -17.9 103,000 363 1040 1030 -12.6 32,800
313 1323 1261 -5.8 21,200 364 950 568 -14.8 78,500
314 1398 609 -4.1 49,800 365 254 798 <-35.0 50,900
315 540 685 -25.8 63,000 366 1373 730 -4.8 57,800
316 309 832 -33.4 47,700 367 1050 567 -12.5 78,700
317 943 248 -15.0 143,600 368 1392 830 -4.2 47,900
318 1226 387 -6.1 110,600 369 701 824 -21.4 48,500
319 474 665 -27.4 65,400 370 736 757 -20.4 54,900
320 1045 54 -12.5 207,000 371 734 1151 -20.5 26,100
321 1093 58 -11.6 205.700 372 1188 641 -9.2 68,500
322 1525 606 -1.3 73,100 373 1405 824 -3.9 48,500
323 1060 1257 -12.3 21,400 374 709 545 -21.2 82,000
324 1651 1221 >0.0 22,900 375 983 483 -13.9 92,200
325 733 552 -20.5 60,900 376 1270 734 -7.0 57,400
326 1473 808 -2.4 49,900 377 1173 1269 -9.6 20,900
327 686 671 -21.8 64,700 378 710 971 -21.1 36,700
328 841 763 -17.5 54,300 379 491 669 -26.6 62,500
329 1644 912 >0.0 41,000 380 252 624 <-35.0 48,400
330 437 752 -29.2 55,500 381 937 247 -15.1 143,800
331 630 741 -23.4 56,600 382 678 716 -22.0 59,400
332 1122 1049 -11.0 31.700 383 834 423 -17.7 103,300
333 1436 435 -3.3 100,900 384 937 1097 -15.1 29,000
334 765 386 -19.0 110.600 385 829 335 -17.6 121,800
336 809 944 -18.3 38,600 386 775 1339 -19.3 10,300
337 995 1105 -13.7 28,500 387 1533 460 -1.1 96,300
338 632 705 -23.4 60,600 386 1533 900 -1.1 42,000
339 1221 819 -8.2 48,900 391 1541 1227 -1.0 22,600
340 820 761 -17.9 54,500 392 1485 437 -2.1 100,600
341 920 247 -15.5 143,800 393 1211 779 -8.5 52,800
342 1271 389 -7.0 110,000 394 762 730 -19.7 57,800
343 1255 756 -7.4 55,100 395 939 1031 -15.1 32,600
344 1472 839 -2.5 47,100 396 1224 1095 -8.1 29,100
345 971 567 -14.3 78,700 397 1278 817 -6.8 49,100
346 1301 836 -6.3 47,300 398 718 209 -20.9 154,600
347 1124 595 -10.9 74,600 400 1799 688 >0.0 62,700
346 1477 1238 -2.3 22,200 401 663 394 -22.5 109,000
349 893 247 -16.2 144,000 402 449 934 -28.6 39,400
350 1016 57 -13.1 206,200 403 1517 438 -1.5 100,400
351 896 524 -16.0 85,300 404 1162 820 -10.0 48,800
352 1020 1045 -13.0 31,900 405 1197 367 -9.0 110,600
353 825 791 -17.8 51,600 406 697 662 -21.5 65,600
354 1309 611 -6.1 72,300 407 857 425 -17.2 102,600
355 886 393 -16.4 109,200 408 969 71 -13.8 200,600
356 1364 781 -5.0 52.500 409 1536 609 -1.0 72,700
357 1203 981 -8.6 36,000 410 876 373 -16.7 113,400
358 651 935 -22.8 39,300 411 459 678 -28.2 63,800
359 587 729 -24.7 58,000 412 1199 881 -8.9 43,500
360 1302 727 -6.3 58,200 413 994 566 -13.7 76,900
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MSN X V CPKpI SOSMW MSN X V CPKDI 5DB MW

414 483 678 -27.0 63.800 467 1548 438 -0.8 100,300
415 1409 1119 -3.8 27,600 468 675 523 -16.7 85,500
416 1507 458 -1.7 . 96,600 469 1435 613 -3.3 49,400
417 815 170 -18.1 166,400 470 511 959 -26.4 37,500
418 747 1458 -20.1 14,600 471 870 802 -16.9 50,500
419 783 1003 -19.1 34,500 472 865 476 -17.0 93,400
422 905 479 -15.9 92,800 473 1418 678 -3.6 63,900
423 875 348 -16.7 119000 475 1460 654 -2.7 66,800
424 627 385 -23.5 110,900 479 1171 1043 -9.7 32,100
425 1017 633 -13.1 47,600 480 1111 595 -11.2 74,700
426 1249 815 -7.5 49,200 481 1531 440 -1.2 100.000
427 835 408 -17.6 106,200 482 1072 825 -12.0 48,400
428 516 688 -26.3 62,600 483 684 512 -21.8 07,300
429 829 171 -17,8 166,000 485 1467 678 -2.6 63,800
430 799 170 -16.6 166,300 486 652 468 -22.8 91,400
431 832 644 -17.7 68,000 487 1049 884 -12.5 43,300
432 604 383 -24.2 111,300 490 713 515 -21.1 86,800
434 908 397 -15.8 108,400 492 580 615 -24.8 71,900
435 1607 913 >0.0 40,900 493 660 509 -22.5 87,700
436 781 111 -19.1 186,100 494 735 515 -20.4 86,700
437 1633 458 >0.0 96,600 495 641 504 -23.1 88,500
438 1554 791 -0.7 51,500 496 635 484 -23.3 92,100
439 1469 453 -2.5 97,600 497 717 752 -21.0 55,500
440 967 247 -14.4 143,900 499 1200 904 -8.9 41,700
441 493 786 -26.8 52,100 501 1128 879 -10.8 43,600
442 665 345 -17.0 119,500 502 1257 864 -7.3 44,900
443 645 388 -23.0 110,300 503 968 255 -14.3 141,600
444 649 171 -17.3 166,000 504 1163 906 -9.9 41,400
445 696 492 -21.5 90,700 507 640 540 -23.2 82,800
446 865 173 -17.0 165,600 508 509 677 -26.5 63,900
447 572 361 -25.1 111,800 510 1149 542 -10.3 82,500
448 886 172 -16.4 165,700 511 936 1284 -15.1 20,300
449 601 625 -24.3 70,600 513 1409 433 -3.8 101,200
450 801 115 -18.5 184,600 514 1232 1050 -7.9 31,600
451 275 526 -34.4 85,000 517 205 796 <-35.0 51,100
452 677 1050 -22.0 31,600 519 400 1211 -31.0 23,300
453 770 770 -19.5 53,700 520 879 619 -16.6 46,900
454 1176 880 -9.6 43,600 521 1461 800 -2.7 50,600
455 1309 636 -6.1 69,100 522 1523 661 -1.3 63,500
456 881 246 -16.5 144,200 523 1151 1062 -10.2 29,700
457 673 491 -22.2 90,900 524 1080 1036 -11.8 32,500
458 1245 880 -7.6 43,600 525 538 966 -25.9 37,000
459 724 490 -20.8 90,900 526 1243 750 -7.7 55,700
460 1046 837 -12.5 47,300 527 1406 666 -3.9 65,200
461 797 668 -18.6 65,000 528 1364 483 -5.0 92,300
462 451 659 -28.5 66,200 529 1065 877 -12.1 43,800
463 753 1289 -20.0 20,200 530 289 1206 -33.9 23,600
464 724 663 -20.6 65,700 531 1028 682 -12.9 43,400
465 990 536 -13.8 63,400 532 896 1182 -16.1 24,600
466 936 400 -15.1 107,900 533 1009 1158 -13.3 25,800
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MSN X V CF’K DI SDS MW MSN X V CPKDI SOSMW

534 1310 865 -6.1 44,800 593 1370 906 :49 35,600
535 1174 1159 -9.6 25,700 594 1434 985 -3.3 35,700
536 1272 986 -7.0 35,700 595 1555 981 -0.7 36,000
537 1552 683 -0.7 63,200 596 1598 1008 >0.0 34,200
538 1396 1252 -4.1 21,600 597 1629 1010 >0.0 34,100
539 1384 799 -4.5 50,700 598 1670 1011 >0.0 34,100
540 937 917 -15.1 40,600 599 1547 1004 -0.8 34,500
541 1354 835 -5.2 47,500 600 1526 1016 -1.3 33,700
542 901 1388 -15.9 16,700 601 1710 1012 >0.0 34,000
543 1451 579 -3.0 77,000 602 1443 1013 -3.1 33.900
544 671 898 -22.2 42,100 603 1375 1010 -4.7 34,100
545 1408 735 -3.8 57,300 605 1302 1055 -6.3 31,300
546 1203 529 -8.8 84,500 606 1427 1057 -3.5 31,200
547 1550 784 -0.8 52,300 607 1358 1056 -5.1 31,100
549 1562 707 -0.5 60,400 608 746 1071 -20.1 30,400
550 1202 940 -8.8 36,900 609 727 1065 -20.7 30,700
551 1150 1097 -10.3 28,900 610 1521 1061 -1.4 31,000
552 1224 840 -8.1 47,000 611 1596 1064 >0.0 30,800
553 752 994 -20.0 35,200 612 1679 1071 >0.0 30,400
554 1192 1055 -9.1 31,300 613 1702 1117 >0.0 27,900
555 1188 934 -9.2 39,300 614 639 1135 -23.2 26,900
556 1366 873 -4.9 44,200 615 177 1201 <-35.0 23,800
557 1291 1104 -6.5 26,600 617 410 1229 -30.9 22,500
558 1434 049 -3.3 46,200 618 741 1227 -20.3 22,600
559 1420 848 -3.6 46,300 619 699 1234 -21.4 22,400
562 1538 1206 -1.0 23,600 620 693 1265 -21.6 21,100
566 176 511 <-35.0 87,400 621 996 1347 -13.6 18,100
567 303 532 -33.6 84,100 622 1029 1362 -12.9 17,500
568 301 551 -33.6 81,100 623 223 1430 <-35.0 15,400
569 335 559 -32.7 79,900 625 1599 1538 >0.0 12,600
571 624 630 -23.6 69,900 628 1754 420 >0.0 103,900
572 426 655 -29.9 66,700 629 1623 420 >0.0 103,900
573 427 681 -29.6 63,500 633 1493 578 -2.0 77,100
574 1671 666 >0.0 65,200 634 1527 580 -1.3 76,700
575 1744 666 >0.0 65,100 635 917 588 -15.6 75,500
576 462 700 -28.0 61,300 636 947 593 -14.9 74,900
577 489 709 -26.8 60,200 637 899 603 -16.0 73,600
578 535 719 -25.9 59,000 638 1630 616 >0.0 71,700
579 114 790 <-35.0 51,600 639 735 688 -20.5 62,600
580 152 885 <-35.0 43,200 640 1485 740 -2.2 56,800
581 216 896 <-35.0 42,300 641 1432 740 -3.3 56,800
582 1370 873 -4.9 44,200 642 1548 752 -0.8 55,500
583 1412 876 -3.8 43,900 643 1582 751 -0.1 55,600
584 1435 899 -3.3 42,000 644 506 762 -26.5 54,400
585 1481 901 -2.2 41,900 645 707 868 -21.2 44,600
566 1398 901 -4.1 41,900 646 718 874 -20.9 44,100
587 1459 900 -2.8 42,000 647 292 902 -33.8 41,600
588 1796 899 >0.0 42,000 646 486 920 -26.9 40,400
589 1757 903 >0.0 41,700 649 505 947 -26.5 38,400
592 1469 981 -2.5 36,000 650 833 946 -17.7 38,500
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MSN X V CPKpI SOS MW MSN X V CPKDI SDSMW

703 554 1117 -25.5 27,900
704 526 1143 -26.1 26,500
705 492 1190 -26.6 24,300
706 497 1172 -26.7 25,100
707 282 1190 -34.2 24,300
700 492 1226 -26.8 22,700
709 35 1308 <-35.0 19,400
710 215 1435 <-35.0 15,300
711 767 1465 -19.5 14,400
712 656 1520 -22.7 13,000
713 683 1537 -21.9 12,600
714 601 1558 -24.3 12,100
715 660 1567 -21.9 11,900
716 646 1587 -23.0 11,500
717 566 1589 -25.2 11,400
718 701 1590 -21.4 11,400
719 550 1623 -25.6 10.700
720 719 1631 -20.9 10,600
721 702 1713 -21.4 9,000
722 -311 977 <-35.0 36,300
723 -49 1616 <-35.0 10,900
725 863 939 -17.1 39,000
726 1091 1563 -11.6 12,000
727 829 1570 -17.8 11,800

651 1400 1430 -4.0 15,400
652 123 1519 <-35.0 13,100
655 354 483 -32.3 92,100
656 112 505 <-35.0 88,400
657 233 519 <-35.0 86,200
658 595 534 -24.5 83,700
659 625 539 -23.6 82,900
660 230 539 <-35.0 83,000
661 271 548 -34.5 81,600
662 896 562 -16.1 76,500
663 818 577 -18.0 77,200
664 812 580 -18.2 76,700
665 897 594 -16.0 74,800
666 173 700 <-35.0 61,200
667 137 695 <-35.0 61,600
666 440 677 -29.0 63,900
669 388 690 -31.2 62,300
670 443 691 -28.9 62,200
671 413 701 -30.9 61,100
672 433 742 -29.4 56,600
673 391 763 -31.0 54,400
674 423 775 -30.0 53,100
675 455 766 -28.3 52,100
676 121 836 <-35.0 47,400
677 173 841 <-35.0 46,900
678 440 827 -29.0 46,100
679 572 627 -25.1 48,200
680 544 840 -25.7 47,000
681 93 877 <-35.0 43,800
682 -209 868 <-35.0 42,900
683 -129 894 <-35.0 42,400
684 -64 904 <-35.0 41,700
685 591 852 -24.6 45,900
686 -365 942 <-35.0 38,800
687 -7 917 <-35.0 40,600
668 16 926 <-35.0 40,000
689 39 929 <-35.0 39,800
690 -241 1006 <-35.0 34,300
691 -279 989 <-35.0 35,500
692 79 938 <-35.0 39,000
693 315 921 -33.2 40,300
694 -335 964 <-35.0 37,200
695 -354 951 <-35.0 38,100
696 -171 1013 <-35.0 33,900
697 417 1006 -30.9 34,300
698 425 1019 -29.9 33,500
699 617 1013 -23.9 33,900
700 474 1020 -27.4 33,500
701 521 1051 -26.2 31,600
702 175 1177 <-35.0 24,900
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Table 2. Sets olspots identifled in the plasma protein pattern, showing the abbreviated population name (POPname) and the corresponding identifying
label

POPname Label

IDS:A1 -ANTICHY
IDS:A1_AT
IDS:ACTIN_B ETA
IDS:ACTIN_GAMMA
IDS:ALBUMIN
IOS:ALPHA1-B
IDS:ALPHA1_AP
IDS:ALPHA2-HS
IDS:ALPHA2-M
IDS:APO_A-l
IDS:APO_A-ll
IDS:APO_A-lV
IDS:APO_C-ll
IDS:APO_C-IlI
IDS:APO_D
IDS:APO_E
los AT-Ill
IDS:C1S
IDS:C1 S_INACT
IDS:CERULOPLA5
los FlB_ALPHA
lOS:FIB_BETA
IOS:FI8_GAMMA
lOS : FIB_CAMMA_EXT
IDS:GC-GLOB
IDS:HB_BETA
IDS:HPX
IDS:HP_ALPHA_1F
IDS:l-iP_ALPHA_1 S
IDS:HP_ALPHA_2
lOS~HP_BETA
IDS :H P_BETA_CL EAV ED
IDS:IG_GAMMA
I DS :IG_J_CHAl N
DS IC LIGHT CHAINS
US: IC_MU
IOS:NA1
IDS:NA2
lDS:OROSDMUCOID
lOS: PLASM IN00 EN CLU
IDS PLASM INDC E N_LVS
IDS:PHOTHROMBIN
IDS:PRAP0A-l
IDS:SRBP
I DS :TF
IDS[rF_CLEAVED
lDS~TF_PRO
IDS:TRANSTHYHETIN
IDS:ZN A2

AIphal -Antichymotrypsin
AIphal Antitrypsin, MM form.
Platelet-derived beta actin.
Platelet-derived gamma actin.
Serum albumin, the most abundant plasma protein.
AIphal -8 glycoprotein
AIphal AP-glycoprotein.
AIpha2 HS glycoprotein, a plasma protein abundant in bone, with two genetic Form
Alpha2 macroglobulin.
Ape A-I lipoprotein, mature circulating form.
Apo A-Il lipoprotein.
Apo A-IV lipoprotein, present as two polymorphicforms. Formerly PLS:31.
Apo C-li lipoprotein.
Apo C-Ill lipoprotein, forms I (basic) and 2 (acidic).
Apo D lipoprotein (previously known as PLS:33).
Apo E lipoprotein; several charge-shift alleles exist, mainly addic shifted.
Antithrombin Ill.
Complement component Cls.
Cis inactivator.
Ceruloplasmin: the copper transport protein in plasma, present in two Forms.
Fibrinogen alpha chain.
Fibrinogen beta chain.
Fibrinogen gamma chain.
An extended version or the fibrinogen gamma chain.
CC-globulin, a simple polymorphic system.
Hemoglobin beta chain (probably due to RBC hemolysis).
Hemopexin.
Haptoglobin alpha 1 F light chain.
Haptoglobin alpha iS light chain.
Haptoglobin alpha 2 chain (allelic with alpha iS and 1 F light chains).
Haptoglobin beta chain, uncleaved form.
A cleaved haptoglobin beta chain, missing a peptide and a glycosylation site.
Immunoglobulin gamma chains (very heterogeneous).
Immunoglobulin J-chain.
Immunoglobulin light chains: lambda above and kappa below, butoverlapping.
Immunoglobulin mu chains (very heterogeneous).
HDL-associated protein, Formerly PLS:29.
HDL-associated protein, formerly PLS:30.
Orosomucoid, also called alpha-i acid glycoprotein.
Plasminogen glu-Form (terminal peptide).
Plasminogen, lys-form (terminal peptide).
Prothrombin (streaks in lEE).
Pro-form of Ape A-I lipoprotein.
Serum retinol-binding protein (sRBP). Shifts to lower MW in renal insufficiency.
TransFerrin, main form (with glycosylation heterogeneity).
Two lower MW (presumably cleaved) forms of transferrin.
Higher MW form of transferrin, presumable the pro-form.
Transthyretin (TTH), formerly called prealbumin (thyroxine-binding).
Zinc alpha2 glycoprotein.
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Table 3. Master spot numbers or spots comprising identified proteins (IDS: series populations) and named but unidentified proteins (PLS: series)

POP name Spa MSN’s

IDS:A1-ANTICHV
IDS:A1_AT
IDS:ACTIN_BETA
IOS:ACTIN_GAMMA
lDS:ALBUMIN
IDS:ALPHA1-B
IDS:ALPHAI_AP
lDS:ALPHA2-HS
IDS:ALPHA2-M
IDS:APO_A-l
IDS:APO_A-ll
IDS:APO_A-IV
IDS:APO_C-ll
IDS:APO_C-lll
lDS:APO_D
IDS:APO_E
IDS:AT-lll
IDS:C1S
IDS:C1S_INAcT
IDS:cERULOPLAS
IDS;FIB_ALPI-IA
IDS:FtB_B ETA
105: RB_GAMMA
IDs:FIB_QAMMA_EXT
IDS:Gc-GLOR
lOS:Hfl_BETA
IOS:HPX
lDS:HP_ALPHA_i F
IDS:HP_ALPHA_is
IDS:HP_ALPHA_2
lOS:H P_BETA
IDS:HP_BETA cLEAVED
IDS:lG_GAMMA
lOS:IG_J_CHAIN
IDS:IG_LII3HT_cHAINS
105:13_MU
IDS:NA1
IDS:NA2
IDS:OROSOMUCOID
OS;PLASMIN DCEN_GLU
IDS:PLASMINOGEN_LVS
IDS:PROTHROMBIN
IDS:PR0_APO_A-l
IDS:SR8P
IDS:TF
IDS:TF_cLEAVED
lOS:TF_PRO
IOS:TRANSTHYRETIN
lOS:ZN_A2
PLS:i
PLS:2
PLS:3
PLS:4
PLS:5
PLS:6
PLS:7
PLS:8
PLS:9
PLS:io
PLS:I I
PLS:12
FLS:13
PLs:1 4
PLS:l 5
PLS:16
PLS:17
PLS:I a
PLS:19
PLS:20

49

15 106
42 98 191
324546

210 278 301
65 133 463

84 336
304
116 119
519 530 615 617 702 707 708
215 238 337 384
Ia 214

123 176 219
655

1 48388
132 179 195 202

4.4 56 211 225
36 59 70 79
91 114 369
20 30 471

152 625
61 67

726
727
8695
4354

193 207
99 148

203 235
100 102
224 297
237 241

452 ~8 609
691 694 695
333 392 403
267 287 308

52 71
455

48 74
275 302
318 342
306 375
270 351
457 459
490 493
658 659
568 567

77 174

167 182 246
212 247 248
576 577 578
171 639
135 145

21 53

513
437 439

34 37 38 50 62 63 82 127 137
8 9 13 16 23 31 69 110 134

650
725

6
11
24
12
19
57

65 116 258 290 316
317 341 349 381 456

146 154 178 245 666 667 673

365 380 579 678

101 160 184 242 257 312
232 254 400 522 537 574 575

90 136 170 284

72 113 130 144 151 236 266 431

139 140 272
55 64 66 80 87 92 104 105 107 218

217 226 294
163 169 189 192 199 206 240 259 271 292 326 339 344 368 373 397 426 521

115 117 124 149 173 201 250 286 313 323 348 377
347 480
276

696 722
467 481
387 416

430 444 446 448

75 93 138 162 198 208 410
305 334 355 434 466
405
422 472
465468

486 496
494 495

568 569 656 657 660 661
230 231

307 311 315 336 379 382 411 414 426 508

216 222
686 690
252 291
183 249

3 14
153 511

81 386
10 26

128 161
112 262

89 263
260 470
436 450
417 429
76�

2
40

273
279
285
253
445
483
507
451

47
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PLS:21
PLS:22
PLS:23
PLS:24
PLS:25
PLS:26
PLS:27
PLS:28
PLS:32
PLS:34
PLS:35
PLS:36
PLS:37
PLS:38
PLS:39

185 190
543 633
289 322

27 60
223 372
160 331
580 581
682 683
371 614
200 388
640 641
645 646
596 597 598 601

94
449 492 571

204 296 510
634
409

359 370
681
684 687 688 689 692
703
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Table 4. Membership of individual spols in the populations shown in Table 3

MSN POP name Label

IDS:CEIIaOPLAS
PLS:4
IDS:PROTHROMBIN
IDS :OERULOPLAS
IDS:ALBUMJN
lDS:A1_AT
IDS:A1_AT
IDS:TF
IDS:ALPHAI -B
IDS:ALPHA2-HS
IDS:A 1_AT
IDS :PROTH FIOMB IN
lDS:ALPHA1 -B
lOS Al_AT
IDS:AT-lll
IDS:ALPHA2-M
IDS :GC-GLOB
PLS:20
lOS:A1_AT
IDS:ALPHA1_AP
IDS:TF
PLS:24
IDS:GC-GLOB
IDS:A1_AT
lDS:ALPHA2-HS
IDS:A1 -ANTICHY
IOS:FIB_GAMMA
lDS:A1 -ANTICHY
IDS:A1 -ANTICHY
P LS :5
IDS:ALPHA1_AP
IDS:HP_BETA
lOS FIB BETA
IOS:ALPHA2-HS
IOS:ALPHA2-HS
PLS:14
PLS:5
IDS:APO_A-ll
IDS:Al -ANTICHY
IDS:TF
PLS:20
IDS:H P_BETA
IDS:HP BETA
IDS:FIBB ETA
lOS :APOA-l
IDS:FlB_GAMMA
PLS:24
IDS:HPX
IDS:A1 -ANTICHY
IOS:A1 -ANTICHY
lDS:HP_BETA
ID S:APOA- I
IDS:HP BETA
IDS:HPX
IDS:A1AT
IDS:FIB_GAMMA
IDS:TF
IDS:HPX
PLS:s
PLS:5
PLS:14
lDS:FIB GAMMA
OS:HP BETA
IOS:SRBP

2
3
4
6
8
9

10
11
12
13
14
15
16
18
19
20
21
23
24
26
27
30
31
32
34
36
37
38
40
42
43
44
45
46
47
49
49
50
52
53
54
55
56
57
59
60
61
62
63
64
65
66
67
69
70
71
72
74
75
77
79
80
81

Ceruloplasmin: the copper transport protein in plasma, present in two Forms.
Unidentified protein PLS:4.
Prothrombin (streaks in IEF).
Ceruloplasmin: the copper transport protein in plasma, present in two forms.
Serum albumin, the most abundant plasma protein.
AIphal Antitrypsin, MM form.
AIphal Antitrypsin. MM form.
Translerrin, main Form (with glycosylation heterogeneity).
AIphal -B glyccprotein
Alpha2 HS glycoprotein, a plasma protein abundant in bone, with two geneticform
AIphal Antitrypsin. MM form.
Prothrombin (streaks in IEF).
Alphal-B glycoprotein
AIphal Antitrypsin, MM Form.
Antithrombin Ill.
Alpha2 macroglobulin.
GO-globulin, a simple polymorphic system.
Unidentified protein PLS:20.
Alphal Antitrypsin. MM lorm.
AIphal AP-glycoprotein.
Transferrin, main lorm (with glycosylation heterogeneity).
Unidentified protein PLS:24.
GC-globulin, a simple polymorphic system.
AIphal Antitrypsin, MM Form.
AIpha2 HS glycoprotein, a plasma protein abundant in bone, with two genetic Form
AIphal -Antichymotrypsin
Fibrinogen gamma chain.
Aiphal -Antichymotrypsin
AIphal -Antichymotrypsin
Unidentified protein PLS:5.
AIphal AP-gIy~protein.
Haptoglobin beta chain, uncleaved Form.
Fibrinogen beta chain.
Alpha2 HS glycoprotein, a plasma protein abundant in bone, with two genetic Form
AIpha2 HS glycoprotein, a plasma protein abundant in bone, with two genetic form
UnidentiFied protein PLS:14.
unidentified protein PLS:s.
Apo A-Il lipoprotein.
AIphal -Antichymotrypsin
Translerrin, main Form (with glycvsylation heterogeneity).
UnidentiFied protein PLS:20.
Haptoglobin beta chain, uncleaved form.
Haptoglobin beta chain, uncleaved lorm.
Fibrinogen beta chain.
Apo A-I lipoprotein, mature circulating form.
Fibrinogen gamma chain.
Unidentified protein PLS:24.
Hemope~in.
Aiphal -Antichymotrypsin
AIphal -Antichymotrypsirt
Haptoglobin beta chain, uncleaved form.
Apo A-I lipoprotein, mature circulating form.
Haptoglobin beta chain, uncleaved form.
Hemopexin.
AIphal Antitrypsin, MM lorm.
Fibrinogen gamma chain.
Transterrin, main Form (with ylycosylation heLerogeneity).

Hemope~in.
UnidentiFied protein PLS:5
Unidentified protein PLS:s.
Unidentified protein PLS:14.
Fibrinogen gamma chain.
Haptoglobin bela chain, uncleaved form.
Serum retinol-binding protein (sIRBP). Shifts to lower MW in renal insufFiciency.
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lDS:A1 -ANTICHY
lOS :CERULOPLAS
IDS:APO A-IV
1DS:ALPHA2-HS.
lOS :HP_ALPHA_2
IDS:H P_BETA
lOS :CE RULOPLAS
lOS :TRANSTHYRETIN
lOS FIB_GAMMA
lOS FIB_CAMMA_EXT
lOS:HP_BETA
PLS:s
PLS:38
IDS:HP_ALPHA_2
IDS:ALPHA1_AP
IDS:IG_GAMMA
IOS:IG LIGHT_CHAINS
IOS:CERULOP LAS
IOS:IG_LIGHT_CHAINS
IOS:HP_BETA
IOS:HP_BETA
lDS:HP_BETA
IDS:ALPHA1 -B
IDS:A I_AT
IDS :TF_PRO
IDS:HPX
IOS:FIB_GAMMA_EXT
IOS:IG_LIGHT_CHAINS
105 :ALPHA2-HS
IDS:IG_LIGHT_CHAINS
IDS:APO_C-III
IOS:APO_C-Ill
IOS:C iS
IDS:IG_LIGHT_CHAINS
IDS:A1 -ANTICHY
lOS :TF_CLEAVEO
IDS:HPX
IDS:FIB_ALPHA
IOS:APO_A-l
IOS:A1_AT
PLS:i9
IDS:FIB GAMMA
IDS:A1 -ANTICHY
PLS:5
105 :HP_ALPHA_2
IDS:HPALPHA2
IOS:HPX
PLS:i9
IDS:A1 -ANTICHY
IOS:IG GAMMA
IOS:IG_LIGHT_CHAINS
IOS:HPX
IDS:HB_BETA
IDS:PRO_APO_A-I
05 :A 1-ANTICHY

IOS:CERULOP LAS
ltJS:TF CLEAVED
PLS:s
IOS:IG_GAMMA
PLS:1s
lOS:IG_GAMMA
IDS:FIB GAMMA
PLS:1 B
IDS:IGLIGHTCHAINJS
PLS:14

Fibrinogen alpha chain.
Apo A-I lipoprotein, mature circulating Form.
Aiphal Antitrypsin, MM form.
UnidentiFied protein PLS:19.
Fibrinogen gamma chain.
AIphal -Antichymotrypsin
Unidentified protein PLS:5.
Haptoglobin alpha 2 chain (allelic with alpha
Haptoglobin alpha 2 chain (allelic with alpha

iS and IF light chains).
15 and 1 F light chains).

AIphal -Antichymotrypsin
Ceruloplasmin: the copper transport protein in plasma, pYesent in two Forms.
Apo A-IV lipoprotein, present as two polymorphic Forms. Formerly PLS:31.
AIpha2 HS glythprotein, a plasma protein abundant in bone, with two genetic form
Haptoglobin alpha 2 chain (allelic with alpha iS and 1 F light chains).
Haptoglobin beta chain, uncleaved Form.
Ceruloplasmin: the copper transport protein in plasma, present in two forms.
Transthyretin (TTR), formerly called prealbumin (thyroxine-binding).
Fibrinogen gamma chain.
An extended version oF the Fibrinogen gamma chain.
Haptoglobin beta chain, uncleaved Form.
UnidentiFied protein PLS:5.
UnidentiFied protein PLS:38.
Haptoglobin alpha 2 chain (allelic with alpha iS and iF light chains).
AIphal AP-glycoprotein.
Immunoglobulin gamma chains (very heterogeneous).
Immunoglobulin light chains: lambda above and kappa below, but overlapping.
Ceruloplasmin: the copper transport protein in plasma, present in two forms.
Immunoglobulin light chains: lambda above and kappa below, but overlapping.
Haptoglobin beta chain, uncleaved Form.
Haptoglobin beta chain, uncleaved Form.
Haptoglobin beta chain, uncleaved form.
Alphai-B glycoprotein
AIphal Antitrypsin, MM form.
Higher MW form of transFerrin, presumable the pro-Form.
I-Iemopexin.
An extended version of the Fibrinogen gamma chain.
Immunoglobulin light chains: lambda above and kappa below, but overlapping.
Alpha2 HS glycoproteln, a plasma protein abundant in bone, with two genetic Form
Immunoglobulin light chains: lambda above and kappa below, but overlapping.
Ape C-Ill lipoprotein, forms 1 (basic) and 2 (acidic).
Ape C-Ill lipoprotein, Forms 1 (basic) and 2 (acidic).
Complement component Cls.
Immunoglobulin light chains: lambda above and kappa below, but overlapping.
AIphal -Antichymotrypsin
Iwo lower MW (presumably cleaved) forms of transforrin.
Hemopexin.

82
83
84
85
86
87
88
89
90
91
92
93
94
95
98
99

100
101
102
104
105
107
108
110
112
113
114
115
116
117
118
119
123
124
127
128
130
132
133
134
135
136
137
138
139
140
144
145
146
148
149
151
152
153
154
160
161
162
163
167
169
170
171
173
1 74

Hemopexin.
UnidentiFied protein PLS:1 9.
AIphal -Antichymotrypsin
Immunoglobulin gamma chains (very heterogeneous).
Immunoglobulin light chains: lambda above and kappa below, but overlapping.
Hemopexin.
Hemoglobin beta chain (probably due to ABC hemolysis).
Pro-form oF Ape A-I lipoprotein.
AIphal -Anlichymotrypsin
Ceruloplasmin: the copper transport protein in plasma. present in two Forms.
Two lower MW (presumably cleaved) Forms of transferrin.
UnidentiFied protein PLS:S.
Immunoglobulin gamma chains (very heterogeneous).
Unidentified protein PLS:15.
Immunoglobulin gamma chains (very heterogeneous).
Fibrinogen gamma chain.
Unidenlified protein PLS:18.
Immunoglobulin light chains: lambda above and kappa below, but overlapping.
Unidentified protein PLS:14.
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Complement component Cis.
AIphal -Antichymotrypsin
Fibrinogen alpha chain.
UnidentiFied protein PLS:26.
Unidentified protein PLS:15.
Plasminogen, lys-Form (terminal peptide).
Ceruloplasmin: the copper transport protein in plasma, present in two forms.
Unidentified protein PLS:21.
Imniunoglobulin gamma chains (very heterogeneous).
UnidentiFied protein PLS:21.
AIphal AP-glymprotein.
Immunoglobulin gamma chains (very heterogeneous).
A cleaved haptoglobin beta chain, missing a peptide and a glyasylation site.
Fibrinogen alpha chain.
UnidentiFied protein PLS:5.
Immunoglobulin gamma chains (very heterogeneous).
Unidentified protein PLS:34.
Immunoglobulin light chains: lambda above and kappa below, but overlapping.
Fibrinogen alpha chain.
Immunoglobulin J-chain.
UnidentiFied protein PLS:21.
Imniunoglobulin gamma chains (very heterogeneous).
A cleaved haptoglobin beta chain, missing a peptide and a glyccsylation site.
Unidentified protein PLS:s.
Alpha2 macroglobulin.
Fibrinogen beta chain.
Unidentified protein PLS:ie.
Antithrombin III.
Ape E lipoprotein; several charge-shift alleles exist, mainly acidic shifted.
NA2 (HDL-associated protein).
A cleaved haptoglobin beta chain, missing a peptide and a glymsylation site.
Haptoglobin beta chain, uncleaved Form.
Complement component Cis.
NA2 (HDL-associated protein).
Unidentified protein PLS:25.
Immunoglobulin mu chains (very heterogeneous).
Fibrinogen beta chain.
A cleaved haptoglobin beta chain, missing a peptide and a glycosylation site.
Unidentified protein PLS:14.
Unidentified protein PLS:14.
Fibrinogen alpha chain.
Immunoglobulin J-chain.
Hemopexin.
NA1 (HOL-associated protein).
Ape E lipoprotein; several charge-shift alleles exist, mainly acidic shined.
Immunoglobulin gamma chains (very heterogeneous).
NA1 (HOL-associated protein).
Ceruloplasmin: the copper transport protein in plasma, present in two forms.
AIphal -Antichymotrypsin
Unidentified protein PLS:15.
Unidentified protein PLS:16.
Unidentified protein PLS:16.
Plasminogen, lys-Form (terminal peptide).
lmmunoglobulin light chains: lambda above and kappa below, but overlapping.
Plasminogen glu-Form (terminal peptide).
Unidentified protein PLS:9.
Fibrinogen alpha chain.
Ceruloplasmin: the copper transport protein in plasma

1 present in two forms.
Alpha2 HS glycoprolein, a plasma protein abundant in bone, with two genetic Form
Immunoglobulin gamma chains (very heterogeneous).
Zinc alpha2 glycoprotein.
Higher MW form of transFerrin, presumable the pro-form.
Transthyretin (ITA), formerly called prealbumin (thyroxine-binding).
Hemopexin.
Plasminogen, lys-form (terminal peplide).

176
i7e
179
180
182
1 83
184
185
1 89
190
191
192
193
1 95
198
199
200
201
202
203
204
206
207
208
210
211
212
214
215
216
217

t 218
21 g
222
223
224
225
226
230
231
232
235
236
237
238
240
241
242
245
246
247
246
249
250
252
253
254
257
258
259
260
262
263
266
267

IDS:Ci S
lOS Al -ANTICHY
IDS:FIB_ALPHA
P LS:26
PLS:15
IOS:PLASMINOCEN_LYS
lOS :CERU LOP LAS
PLS:21
IDS:IG_GAMMA
PLS:21
IOS:ALPHAI_AP
IDS :10_GAMMA
IDS:HP_BETA_CLEAVEO
IDS:FIB_ALPHA
PLS:5
IDS:IG_GAMMA
P LS:34
IDS:IG_LIGHT CHAINS
IDS:FIB_ALPHA
105 :ICJ CHAIN
PLS:21
05 :IG_GAMMA
OS :HP_B ETA_CLEAV ED
pLS:s
IOS:ALPHA2-M
IDS:FIB_B ETA
PLS:16
IDS:AT-lll
lOS :APO_E
PLS:30

lOS :HP_B ETA_CLEAVED
IDS:HP_BETA
05 :C1S
PLS:30
P LS:25
IOS:IG_MU
lOS FIB_BETA
IOS:HP_BETA_CLEAVED
PLS:14
PLS:1 4
lOS:FIB_ALPHA
105 :IG_J CHAIN
105:1-IPX
PLS:29
IDS:APOE
105 : IC_GAMMA
PLS:29
lDS :CERU LOP LAS
IOS:A1 -ANTICHY
PLS:1s
PLS:16
PLS:16
IDS:PLASMINOCEN_LYS
IDS:IG_LIGHT_CHAINS
IOS:PLASMINOGENGLU
PLS:9
US FIB ALPHA

lIDS :CEFIULOPLAS
105 :ALPHA2-HS
105:10_GAMMA
lOS :ZN_A2
InS :TF_P IRO
IDS:TAANSTHYAETIN
IOS:HPX
OS P LAS MIN DCE N_LYS



904 N, L. Anderson and N. 0. Anderson Elern’op/ioresis 1991. /2, 883—906

MSN POPname Label

PLS :9
105:10_GAMMA
IOS:HP_ALPHA_2
PLS:6
PLS :6
PLS:29
105 :ALPHA2-M
PLS:7
IOS:FIB_GAMMA
PLS:8
105:10_LIGHT_CHAINS
IDS :PLAS MINOCEN_LYS
PLS:23
IDS :ALPHA2-HS
lOS:PLASMINOGEN_GLU
lOS :10_GAMMA
IDS:HP_BETA_CLEAVEO
PLS:21
IDS:IG_MU
IDS:ALPHA2-M
PLS:6
IDS:APO_C-II
PLS:6
PLS:9
PLS:16
lOS :PLASM IN 00EN LYS
PLS:16
IDS:CEAULOPLAS
IDS:IGLIGHTCHAINS
PLS:i6
IOS:ALPHA2-HS
lOS:ALPHA2-M
PLS:7
PLS:23
105:10 LIGHT CHA INS
IDS:IG_GAMMA
PLS:26
losPLASMINOC EN 0LU
PLS:6
IDS:APOA-IV
I0S:APOE
PLS:1 6
lOS :10 GAMMA
lOS:ALPHA2-M
P LS :7
IDS:IG GAMMA
lOS :10 MU
lOS : IG_LIG HT C HA INS
IOS:ALPHA2-M
PLS:9
PLS:6
PLS:26
IDS:ALPHA2-H5
IDS:IG GAMMA
105 FIB GAMMA EXT
PLS:26
PLS:32
PLS:25
lOS :10_GAMMA
PLS:B
IDS:lG_LIGHT CHAINS
PLS:le
l0S:ALPHA2.H5
lOS:ALPHA2-M
PLS:16

270
271
272
273
275
276
278
279
284
285
286
287
289
290
291
292
294
296
297
301
302
304
305
306
307
308
311
312
313
315
316
317
318
322
323
326
331
333
334
336
337
338
339
341
342
344
347
348
349
351
355
359
365
368
369
370
371
372
373
375
377
379
380
381
362

Unidentified protein PLS:9.
Immunoglobulin gamma chains (very heterogeneous).
Haptoglobin alpha 2 chain (allelic with alpha 15 and 1 F light chains).
Unidentified protein PLS:6,
UnidentiFied protein PLS:6.
NA1 (HOL-associated protein).
Alpha2 macroglobulin.
Unidentified protein PLS:7.
Fibrinogen gamma chain.
Unidentified protein PLS:B.
Immunoglobulin light chains: lambda above and kappa below, but overlapping.
Plasminogen, lys-form (terminal peptide).
Unidentified protein PLS:23.
Alpha2 HS gIy~protein,a plasma protein abundant in bone, with two genetic Form
Plasminogen glu-form (terminal peptide).
Irnmunoglobulin gamma chains (very heterogeneous).
A cleaved haptoglobin beta chain, missing a peptide and a gIy~syIationshe.
UnidentiFied protein PLS:21.
Immunoglobuli mu chains (very heterogeneous).
AIpha2 macr obulin.
UnidentiFied protein PLS:6.
Ape C-Il lipoprotein.
UnidentiFied protein PLS:6.
UnidentiFied protein PLS:9.
Unidentified protein PLS:16.
Plasminogen, lys-Form (terminal peptide).
UnidentiFied protein PLS:16.
Ceruloplasmin: the copper transport protein in plasma, present in two forms.
Immunoglobulin light chains: lambda above and kappa below, but overlapping.
UnidentiFied protein PLS:16.
Alpha2 HS glycoprotein, a plasma protein abundant in bone, with two genetic Form
Alpha2 macroglobulin.
Unidentified protein PLS:7.
UnidentiFied protein PLS:23.
Immunoglobulin light chains: lambda above and kappa below, but overlapping.
Immunoglobulin gamma chains (very heterogeneous).
Unidentified protein PLS:26.
Plasminogen glu-form (terminal peptide).
UnidentiFied protein PLS:6.
Ape A-IV lipoprotein, present as two polymorphic Forms. Formerly PLS:31.
Ape E lipoprotein; several charge-shift alleles exist, mainly acidic shifted.
Unidentified protein PLS:16.
Immunoglobulin gamma chains (very heterogeneous).
Alpha2 macroglobulin.
Unidentified protein PLS:7.
Immunoglobulin gamma chains (very heterogeneous).
Immunoglobulin mu chains (very heterogeneous).
Immunoglobulln light chains: lambda above and kappa below, but overlapping.
Alpha2 macroglobulin.
UnidentiFied protein PLS:9.
Unidentified protein PLS:6.
UnidentiFied protein PLS:26.
Alpha2 HS glycoprotein, a plasma protein abundant in bone, with two genetic form
Immunoglobulin gamma chains (very heterogeneous).
An extended version of the fibrinogen gamma chain.
Unidentified protein PLS:26.
Unidentified protein PLS:32.
UnidentiFied protein PLS:25.
Immunoglobulin gamma chains (very heterogeneous).
Unidentified protein PLS:8.
Immunoglobulin light chains: lambda above and kappa below, but overlapping.
Unidentified protein PLS:16.
Alpha2 HS glycoprotein, a plasma protein abundant in bone, with two genetic form
Alpha2 macroglobulin.
UnidentiFied protein PLS:l6.
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Apo E lipoprotein; several charge-shift alleles exist, mainly acidic shifted.
Serum retinol-binding protein (sRBP). Shifts to lower MW in renal insufficiency.
Plasrninogen, lys-form (terminal peptide).
UnidentiFied protein PLS:34.
Plasminogen glu-Form (terminal peptide).
Immunoglobulin gamma chains (very heterogeneous).
Fibrinogen alpha chain.
Plasminogen glu-form (terminal peptide).
Unidentified protein PLS:7.
UnidentiFied protein PLS:23.
Unidentified protein PLS:S.
Unidentified protein PLS:l 6.
Unidentified protein PLS:16.
Plasminogen, lys-forrn (terminal peptide).
Unidentified protein PLS:2.
UnidentiFied protein PLS:8.
Immunoglobulin gamma chains (very heterogeneous).
UnidentiFied protein PLS:i6.
Unidentified protein PLS:2.
Unidentified protein PLS:2.
Hemopexin.
UnidentiFied protein PLS:6.
UnidentiFied protein PLS:1
Plasminogen, lys-Forni (terminal peptide).
Plasminogen, lys-Form (terminal peptide).
Unidentified protein PLS:2.
UnidentiFied protein PLS:lo.
UnidentiFied protein PLS:2.
Unidentified protein PLS:2.
Unidentified protein PLS:39.
Unidentified protein PLS:1
UnidentiFied protein PLS;13.
NA2 (HOL-associated protein).
Two tower MW (presumably cleaved) forms oF transferrin.
AIpha2 macroglobulin.
Unidentified protein PLS:10.
Unidentified protein PLS:10.
Apo A-I lipoprotein, mature circulating form.
UnidentiFied protein PLS:9.
Unidentified protein PLS:6.
Plasminogen glu-Form (terminal peplide).
Unidentified protein PLS:9.
Zinc alpha2 glycoprotein.
GC-globulin. a simple polymorphic system.
Unidentified protein PLS:8.
Immunoglobulin mu chains (very heterogeneous).
Plasminogen glu-form (lerminal peptide).
UnidentiFied protein PLS:1 1.
Unidentified protein PLS:io.
Unidentified protein PLS:1 1.
Unidentified protein PLS:39.
Unidentified protein PLS:l 1.
Unidentified protein PLS:i 1.
Unidentified protein PLS:1 1.
UnidentiFied protein PLS:10.
Unidenlified protein PLS:12.
Unidentified protein PLS:16.
Unidentified protein PLS:21.
Pro-Form of Apo A-I lipoprotein.
Plasminogen glu-form (terminal peptide).
Apo 0 lipoprotein (previously known as PLS:33).
Immunoglobulin gamma chains (very heterogeneous).
Fibrinogen alpha chain.
Ape 0 lipoprotein (previously known as PLS:33).
Fibrinogen alpha chain.
Unidentifled protein PLS:22.

384
386
387
388
392
397
400
403
405
409
410
411
414
416
417
422
426
428
429
430
431
434
4.36
437
439
444
445
446
448
449
450
451
452
455
456
457
459
463
485
466
467
468
470
471
472
480
481
483
486
490
492
4g3
494
495
496
507
508
510
511
513
519
521
522
530
537
543

lOS :APO_E
IDS:SABP
IOS:PLASMINOCEN_LYS
PLS:34
105 :PLASM IN 00E N_GLU
IOS:IG_GAMMA
IDS:FIB_ALPHA
IDS:PLASMINOGEN_GLU
PLS:7
~PLS :23
P LS :5
PLS:16
PLS:16
IDS:PLASMINOGENLYS
PLS:2
PLS:e
105 :10_GAMMA
PLS:16
PLS:2
PLS:2
IOS:HPX
PLS:6
PLS:1
IDS:PLASMINOCENLYS
IDS:PLASMINOCENLY5
PLS:2
PLS:1 0
P LS :2
P LS :2
PLS:39
PLS:1
PLS :13
PLS:30
IDS:TF_CLEAVEO
lBS :ALPHA2-M
PLS:1 0
PLS:lo
IOS:APOA-l
PLS:9
PLS:6
IOS:PLASMINOCENGLU
PLS:g
lOS :ZN_A2
lOS :GC-GLOB
PLS:e
IDS:lG_MU
IOS:PLASMINOCENGLLj
PLS:1 1
PLS:1 0
PLS:1 1
P LS :39
PLS:1 1
PLS:1 1
PLS:1 1
PLS:io
PLS:12
PLS:1 6
PLS :21
IOS:PROAPOA-l
los :P LASMIN 00EN GLU
l0S:APO_O
lOS :10 CAM MA
lOS:FlB ALPHA
IDS:APOO
IOS:FIB ALPHA
P LS :22
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PLS:13
PLS :13
PLS :13
PLS :13
PLS:39
IDS:FIB_ALPHA
105 FIB_ALPHA
PLS:17
PLS:17
PLS:17
IDS:ALPHA2-HS
PLS:27
PLS:27
PLS:37
PLS:37
PLS:37
P LS:37
PLS:30
PLS:30
PLS:32
lOS :APO_D
105 :APO_O
IOS:HBBETA
PLS:22
P LS :22
PLS:18
PLS:35
PLS:35
PLS:36
PLS:36
IDS:ACTIN_B ETA
IDS:C1S_INACT
PLS:13
P LS :13
PLS:12
PLS:12
PLS:13
PLS:13
IOS:A1 -ANTICHY
IDS:A1 -ANTICHY
IDS:A1 -ANTICHY
IDS:ALPHA2-HS
PLS:27
PLS:28
PLS:28
PLS:28
IDS:OROSOMUCOID
PLS:28
PLS:28
PLS:28
IDS:OAOSOMUCOIO
IOS:OROSOMIJCOID
PLS:28
IDS:OROSOMUCOID
IDS:OROSOMUCOID
IDS:OROSOMUCOIO
IIJS:APOO
PLS:32
lBS :APO_O
lBS :APO_D
IOS:OFIOSOMUCOID
IOS:ACTIN GAMMA
IDS:HPALPHA1 F
lDS:HP ALPHA 15
PLS:3

566
567
568
569
571
574
575
576
577
578
579
580
581
596
597
598
601
609
609
614
615
617
625
633
634
639
640
641
645
646
650
655
656
657
658
659
660
661
666
667
673
678
681
682
692
684
686
687
688
689
690
691
692
694
695
696
702
702
707
709
722
725
726
727
766

Unidentified protein PLS:13.
Unidentified protein PLS:13.
Unidentified protein PLS:13.
Unidentified protein PLS:13.
Unidentified protein PLS:39.
Fibrinogen alpha chain.
Fibrinogen alpha chain.
UnidentiFied protein PLS:17.
UnidentiFied protein PLS:17.
UnidentiFied protein PLS:17.
AIpha2 HS gly~protein,a plasma protein abundant in bone, with two giñitic Form
UnidentiFied protein PLS:27
UnidentiFied protein PLS:27
UnidentiFied protein PLS:37.
UnidentiFied protein PLS:37.
UnidentiFied protein PLS:37.
UnidentiFied protein PLS:37.
NA2 (HOL-associated protein).
NA2 (HDL-associated protein).
UnidentiFied protein PLS:32.
Apo 0 lipoprotein (previously known as PLS;33).
Ape 0 lipoprotein (previously known as PLS:33).
Hemoglobin beta chain (probably due to RBC hemolysis).
Unidentified protein PLS:22.
Unidentified protein PLS:22.
Unidentified protein PLS:18.
UnidentiFied protein PLS:35.
UnidentiFied protein PLS:35.
UnidentiFied protein PLS:36.
Unidentified protein PLS:36.
Platelet-derived beta actin.
Cis inactivator.
Unidentified protein PLS:13.
Unidentified protein PLS:13,
UnidentiFied protein PLS:12.
Unidentified protein PLS:1 2.
UnidentiFied protein PLS:13.
UnidentiFied protein PLS:13.
AIphal -Antichymotrypsin
AIphal -Antichymotrypsin
AIphal -Antichymotrypsin
Alpha2 HS glycr~protein,a plasma protein abundant in bone, with two genetic Form
Unidentified protein PLS:27
Unidentified protein PLS:28
UnidentiFied protein PLS:28
UnidentiFied protein PLS:28
Orosomucoid, also called alpha-i acid glycoprotein.
Unidentified protein PLS:28
Unidentified protein PLS:28
Unidentified protein PLS:28
Orosomucoid, also called alpha-i acid glycoprotein.
Orosomucoid, also called alpha-i acid glycoprotein.
Unidentified protein PLS:28
Orosomucoid, also called alpha-i acid glycoprol&n.
Orosomucoid, also called alpha-i acid glycoprotein.
Orosomucoid, also called alpha-i acid glycoprotein.
Apo 0 lipoprotein (previously known as PLS:33).
Unidanlified protein PLS:32.
Ape 0 lipoprotein (previously known as PLS:33).
Ape 0 lipoprotein (previously known as PLS:33).
Orosomucoid, also called alpha-i acid glycoprotein.
Platelet-derived gamma actin.
Haploglobin alpha IF light chain.
Haptoglobin alpha iS light chain.
Unidentified protein PLS:3.


