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Dalabase ol human plasma proteins

A two-dimensional gel database of human plasma

An updated two-dimensional electrophoretic map of human plasma proteins is

presented, togetherwith a complete listing of the individual protein spots, their lo-
cations, size and isoelectric points relative to internal charge standards. Forty-
nine polypeptide species are identified, many consisting of multiple spots differ-
ing in glycosylation or sequence (e.g., immunoglobulins). A further series of 35 as
yet uncharacterized proteins is indicated.
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Table 1. Master table of proteins in the human
plasma protein database, showing spot
master number, gel position (x and y),
isoelectric point relative to CPK stand-
ards, predicted molecular mass (from the
standard curve of Fig. 1), and identifi-
cation information -....................
Sets of spots identified in the plasma
protein pattern, showing the abbreviat-
ed population name (POP name) and
the corresponding identifying label .....
Master spot numbers of spots compris-
ing identified proteins (1DS: series popu-
lations) and named but unidentified pro-
teins (PLS: series)......................
Table 4. Membership of individual spots in the

populations shown in Table 3...........

Table 2.

Table 3.

299

1 Introduction

Following the introduction of high-resolution two-dimen-
sional (2-D) electrophoresis [1—4], the human plasma pat-
tern was one of the first on which a significant number of
proteins was identified [5]. This paper provides an updated
2-D map of human plasma, extending the previous pub-
lished versions [5—10]. A complete table of spot positions,
fitted sodium dodecyl sulfate (SDS) molecular masses and
isoelectric points (specified relative to the creatine phos-
phokinase, CPK, charge standard system [11]) is provided,
together with tables of identified protein spots sorted by
spot number and by identification. Several additional pro-
teins have been identified, primarily as a result of the ef-
forts of Hochstrasser’s group [12—14] on lipoproteins and
associated polypeptides.

Correspondence; Dr. N. Leigh Anderson, Large Scale Biology Corpora-
tion, 9620 Medical Cenler Drive, Rockville, MD 20850, USA

Ahbreviations: 2-D, two-dimensional; CPK, erealine phosphaokinase;
KISN, master spol number; SDS, sodium dodecyl sulfate
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2 Materials and methods

The pattern used here is identical to that presented in [8],
and the readeris referred to that publication for a complete
description of the methods used in its creation. Briefly, the
pattern is a composite of several silver-stained 20 X 25 cm
ISO-DALT® [15—19] 2-D gels run at various protein load-
ings, using Pharmacia wide-range carrier ampholytes (still
the best choice for plasma) and SDS-gradient polyacryl-
amide slab gels, Carbamylated rabbit muscle CPK stand-
ards (now available from Pharmacia and BDH) were made
according to [11]. The positions of plasma proteins within
the range covered by the CPK charge train were interpo-
lated linearly with respect to the two adjacent CPK spots.
SDS molecular mass calibration was undertaken using a
curve filted to the known proteins (Fig. 1). This is an im-
proved calibration scale as compared to the earlier publi-
shed values. The numbers of residues present in the pro-
teins used for internal standarization were taken from the
Protein Identification Resource (PIR) sequence database
[20]. We selected the best-fitting simple equation using the
program “Tablecurve”on a PC, and multiplied the resulting
predicted values by 112 (the weighted average mass of
amino acids in sequenced proteins) to give the predicted
molecular masses. The best-fitting equation was given by y
=exp(a+bx), where yis the number of residues, x is the gel
Ycoordinate, a is 7.624669 and b 1s —0,001887, The gel ima-
ges were originally processed using the TYCHO system
[21-26], and the database converted to relational form and
expanded using the commercially-available Kepler® soft-
ware system (Large Scale Biology Corp.). Graphical results
were prepared as Postscript output from the Kepler® sys-
tern and printed on an Apple laserwriter or an ultra-high-
resolution Postscript-compatible Linotronic output device.
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Greyscale maps were reproduced from the workstation
screen using a Seikosha video-printer. Patterns are shown
in the standard orientation, with high molecular weight at
the top and acidic proteins to the left.

3 Results
3.1 Plasma protein 2-D map

The plasma protein pattern (Fig. 2) contains many easily re-
membered landmarks. Master spot numbers (MSN’s) asso-
ciated with all spots are shown in Fig. 3 (the acidic portion
of the pattern) and Fig. 4 (the basic portion). The presence
of numerous glycosylation trains in the plasma patiern
leads to high numerical spot density in the higher molec-
ular weight region; (o identify spots in this region we have
included enlarged plots of the acidic (Fig. 5) and basic (Fig.
6) portions of this area. Finally we have included a sche-
matic plot of the entire pattern with the densest spots filled,
as an aid to cross-locating protein spots between Fig. 2 and
the numbered maps.

3.2 Plasma protein tables

Table 1 lists all spots in the plasma protein database, with X
and Y positions, isoelectric point relative to the CPK stand-
ards and SDS molecular weight computed according to the

curve of Fig. 1. Table 2 lists the identified proteins in the pat- j‘

tern as spot populations, each having an abbreviated name
(the POP name) and a label identifying the population
more fully. Currently, 49 groups of spots are identified.
Table 3 lists the spots (by master spot number) comprising
each population. This table includes a series of as yet uni-
dentified proteins (the PLS: series), some of which have
been converted (through identification) to 1DS: popula-
tions since the original nomenclature was devised [8].
PLS:33 is now listed as Apo-D lipoprotein, PLS:31 as Apo
A-IV,PLS8-29 as NA1 and PLS:30 as NA2 (D. Hochstrasser,
personal communication and [12]). Table 4 presents the
same data sorted by spot to enable lookup in either direc-
tion (population or spot). For details on the methods used
Lo identify other proteins, the reader is referred to [8].

4 Conclusions

The human plasma protein map has turned out to be useful
in a numberofclinical and otherinvestigations. Because of
the remarkably constant appearance of the pattern in a
range of different O'Farrell-type 2-D systems, it remains
perhaps the besl system for validating the gels themselves.
Many hundreds of large-format reference plasma maps
have been distributed (by ourselves and by Hoefer Scien-
tific Instruments), and, given the existence of periodic up-
dates such as the present paper, the plasma pattern seems
destined to grow in usefulness for some time to come.
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6 Addendum 1: Figures 2—7

. 0

Figire 2. Greyscale image ol plasma proleln master pallern.
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Figure 3. Acidic (left) partion of plasma protein map with spots numbered.
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Figure 4. Basic (right) portion of plasma protein map with spots numbered.,
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7 Addendum 2: Tables 1—4
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Tahle 1. Mastertable of proteins in the human plasma prolein database, showing spot masler number, gel position (x and y), isoeleclric point relative Lo
CPK standards, predicted molecular mass (From the standard curve of Fig. 1), and identification information

MSN X Y CPKpl SDS MW MSN X Y CPKopl SDS MW
1 837 334 -17.6 122,100 52 13N €605 -4.8 73,200
2 1108 232 -11.3 148,000 53 1108 528 -11.3 84,700
3 898 594 -16.0 74,700 54 779 972 -19.2 36,600
4 797 I -18.7 122,800 55 778 960 -19.2 37,500
5 1075 644 -11.9 68,000 56 1512 786 ~1.6 52,000
6 1079 674 -11.9 64,200 97 855 1286 -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
ia 759 614 -19.8 71,900 63 298 716 -33.7 59,400
12 3N 814 -33.3 49,400 64 706 945 -21.3 38,500
13 628 779 -23.5 52,700 65 800 1287 -18.5 20,200
14 874 586 -16.7 75,800 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 B850 -16.3 46,100
20 826 803 -17.8 50,400 71 1428 602 -3.4 73,600
21 1185 530 -9.3 84,300 72 996 663 -13.6 65,600
22 1260 481 -7.3 92,500 73 1560 652 -0.6 67,000
23 7186 a07 -21.0 50,000 74 969 3a3 -14.3 111,300
24 202 724 -15.9 58,500 75 952 ae2 -14.8 111,600
25 1292 482 -6.5 92,300 76 1366 579 -50 76,800
26 1369 595 -4.9 74,600 77 525 610 -26.2 72,500
27 1367 658 -0.4 66,300 78 1231 481 -7.9 92,600
28 FE) 406 -20.6 106,600 79 931 843 -15.3 46,700
29 1881 184 >0.0 162,200 860 875 977 -16.7 36,300
30 798 798 -18.6 50,900 B1 883 1339 -16.5 18,300
31 792 B12 -18.8 49,500 82 237 714 <-33.0 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 15,800
36 934 B850 -15.2 46,100 87 525 926 -26.1 39,900
37 343 738 -32.6 57,000 8o 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 -141 67,000 91 772 826 -19.4 48,300
42 837 723 -17.6 58,600 92 873 965 -16.8 37,200
43 618 943 -23.8 38,700 93 907 379 -15.8 112,100
44 1417 784 -3.7 52,200 94 945 1245 -14.9 21,900
45 374 827 -31.7 48,200 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 -26.8 9,300 99 1788 B31 >0.0 47,800
50 378 736 -31.5 57,200 100 1250 1257 -7.5 21,400
51 1193 591 -9.1 75,200 101 783 418 -19.1 104,500
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MSN X Y CPKpl SDS MW 'MSN X Y CPKpl S0S MW
102 1359 1259 -5.1 21,300 153 979 1280 -14.1 20,500
103 1217 593 -8.4 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 -135 186,200
106 1274 568 -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 3848 -13.7 110,300
112 1322 975 -5.8 77,500 163 1650 B23 >0.0 48,500
113 678 640 -16.6 68,500 164 730 676 -20.6 64,100
114 736 824 -20.4 48,400 167 563 672 -25.3 64,600
115 1622 1257 >0.0 21,400 168 942 B34 -15.0 47,500
116 405 a27 -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 04 1837 -33.5 10,400 171 769 688 -19.5 62,600
119 141 1631 <-350 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
122 802 408 -18.5 106,200 176 502 552 -26.6 80,900
123 487 545 -26.9 82,000 177 909 979 -158 36,100
124 1429 1263 -3.4 21,200 178 198 707 <350 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
127 266 704 -34.7 60,300 ' 181 a17 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 -7.8 58,700
133 901 1285 -16.0 20,300 187 404 1643 -31.0 10,300
134 597 774 -24.4 53,200 188 1143 639 -10.4 668,700
135 747 666 -20.1 65,300 189 1553 827 -0.7 48,200
1386 940 B56 -15.0 45,600 190 1128 542 -10.8 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 41,600 196 694 398 -21.6 108,300
143 1320 483 -5.8 82,200 197 1016 89 -13.1 194,100
144 924 658 -15.4 66,300 198 891 377 -16.2 112,600
145 774 669 -19.3 64,200 199 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
1448 1620 B17 >0.0 49,100 202 1724 688 >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 82,600
191 964 €54 -14.4 66,800 205 1192 604 -91 73,300

152 1667 1535 >0.0 12,700 206 1370 826 -4.9 48,300







