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Preface

Information about histocompatibility antigens is expanding so rapidly that
it is difficult to remain abreast of all advances. In these volumes, we have
made an effort to bring together the most current work on topics that have
generated most of the recent advances and discussions. We have asked
each author to present and interpret his most current work, and we have
judiciously refrained from imposing our own prejudices and viewpoints.
Although there is obvious overlap in some individual topics, we have
encouraged this to provide the reader with as many different and some-
times opposing viewpoints as possible. This approach will, we hope, give
a broad overview of current ideas in the field.

We wish to thank all contributors for their timely and exciting manu-
scripts, and we sincerely hope that the reader will benefit from these
volumes.

R.A. Reisfeld
S. Ferrone
La Jolla

vii



Contents

I. Role of Histocompatibility Antigens in
Cell-Cell Interaction

Chapter |
Histocompatibility Antigens and the T-Cell Repertoire .............. 3
Harald von Boehmer

L. INtroducCtion . . ..ottt i e e et et e 3
2. H-2 ReSHICHON .o .ot ittt ettt n i naanns 3
2. 1. H-2 Restriction 6f T CELS « o sosis som v siwams s wss s sss oe 3
2.2. B Cells Are Not H-2-Restricted . .......c.ovivinnnnnnnnn.n 3
3, H-2-Linked Ir GeNES v s aisis s v is 5w il d0 516 5805050 5/5.5050% 505 51aiar's o #inis 5
3.1. Influence on the T-Cell Repertoire ........................ 5
3.2. H-2-Gene Complementation ................ouuiiuenenenn.. 7
3.3. The B-Cell Repertoire Is Not Directly lnﬂuenced by
H-2-Linked Ir Genes ..........coouiiuiiiiaiiunenannennann. 12
4. Frequency of Cells Specific for Allogeneic H-2 Antigens ........ 12
1. Allospecific T Cells .. ... oot ie e nnn 12
4.2. Allospecific B Cells .......couiiiiiiiieniiiiieenennn.. 12
5. T-Cell Repertoire for Restricting Elements vs. the
Repertoire for Allogeneic H-2 Antigens ....................... 12
6. T-Cell v§. B-Cell REPEItOIre ..., «owssoossoms svssmosssniivssns 13
6.1. Probing of the Repertoire by Responsiveness.............. 13
6.2. Probing of the Repertoire by v-Gene Markers
on Responding Cells . ..........o oo, 13
7. ConcluSions ... ...ttt i e 14
REFETERCES = g Sy TETEEE 5 i oy vm v ee oo wm i o e gy SV B ] i 58 Bergomrpin B ke e 14



CONTENTS

Chapter 2
Continuously Proliferating Allospecific T-Cell Lines: A Model
to Study T-Cell Functions and Receptors ...............oooiannn, 19

Gunther Dennert

L, Introduetion ;s sus smsws sossmans sasumems imondams sndmegas s ass 19
2. Properties of Allospecific T-Cell Lines ........................ 20
2.1. Initiation of Allospecific T-Cell Lines . .................... 20
2.2. Requirements for Cell Proliferation in Long-Term
T-Cell CUIUIES . v ovmiviewiniemimiwr s imscas s iasasisssssmdes 21
2.3. Cytotoxic Potential of Allospecific T-Cell Lines ........... 25
2.4. Selection of Allospecific T-Cell Lines over Extended
Periods of Time ... ..ot 27
2.5. Cell-Surface Molecules of Allospecific T-Cell Lines ........ 31
3. OULIOOK « ottt e e 32
REFETEIICES 55 555 s16 0w wis v s 56618 wa55 5555 816/08 8§08 2503 6085 85 §6nmmys 33

Chapter 3

The Dual Specificity of Virus-Immune T Cells: Functional

Indications That Virus and H-2 Molecules May Associate on the

Cell MEMBIANE : 5 5 saisswi5s 5o ams8mifsemsisnissssassiesmssns ivis 35

Peter C. Doherty, Jack R. Bennink, Rita B. Effros, and
Mark Frankel

1.
2

4.
5.

INtrodUucCtion . . ...ttt e e e 35
The Influenza Model ....... ..ottt iiinenes 36
2.1. Characteristics of Influenza Viruses ...............c...... 36
2.2. Specificity of Influenza-Immune T Cells .................. 38
2.3. Responder—Nonresponder Situations .............c.oeueu.n 41
2.4. Blocking Cytotoxicity with Monospecific Antisera ......... 43
. Negative Selection of Alloreactive Precursors .................. 45
3.1, Rationale . .. ..ot e 45
3.2. Responsiveness in Allogeneic Situations .................. 46
General DISCUSSION ... vuvt ittt e e e it e ie e e 49
SUMMATY . .ottt et et e et et e e e e e e e 52

L =) (=5 1 L= 53



CONTENTS xi

Chapter 4

Hapten Recognition by Cytotoxic T Cells: The Modifying

Influence of the Major Histocompatibility Complex ................ 59
Christopher S. Henney, Zuhair K. Ballas, and Keiko Ozato

1., IAroduCHON: i m.5.6 v« poom 56 96w 085018 srezensimaeska ol 5 Aok s o wcasiarese avacumaoncn 59
2. Materials and Methods: ::svaisisasmsisinessmsessggms swnesseas 60
2.1. Preparation of LipoSOMES: .csvesusimivsvraisssmssoasoanass 60
2.2. Preparation of Haptenated Bovine Serum Albumin......... 61
2.3. Purified Anti-DNP Antibody . ......ovoviieniniiinninn.. 62
2.4. ['*]]-Anti-DNP Antibody ........ccoiiininiiiiiiiiii... 62
2.5. Membrane-Vesicle Preparation ..................oooo.u.. 62
2.6. Binding of ['*I|-Anti-DNP Antibody to Haptenated Cells ... 63
2.7. C-Mediated and K-Cell-Mediated Cytolysis ............... 63
2.8. Generation of Hapten-Specific Cytotoxic Responses ....... 63
2.9. T-Cell Mediated Cytolytic ASSAYS . ..ccueveriecincnrenronss 64
B RESUILST sivis o amime s s smmimsuars 5o ssr. 0 60,0 565 189,678 51956 376 @195 @(o1e.2/es 65

3.1. Hapten Presentation on Target Cells after Direct Chemical
Modification and after Interaction with Dinitrophenylated
Liposomes and Dinitrophenylated Protein................. 65

3.2. Generation of a Primary Hapten-Specific Cytotoxic
Response in Vitro Using a Variety of Hapten-

Bearing Stimulator Cells . .......... .. .ciiiiiiiiinnen.. 67

3.3. Target Cells **Haptenated’’ by Various Procedures:

Their Susceptibility to Lysis by H-2-Restricted,

Hapten-Specific Cytotoxic T Lymphocytes................ 69
3.4. Attempts to Inhibit Hapten-Specific Cytolysis with
Haptenated CellS « « - «vimsini x5 mroimioms s srem 5066 575 6eboi sl mven = m s 73
Ay DISCUSSIOM 4.c are. o0 & fe 05 5558 5151551501 oo mroimiore mrncd o 8hdons Hibed 3 5imma e mrane s wim s 75
RETETOIMEES 5 5ot 5 & 75 M1 575 B T Beged M« v o o1 w0 0 05 B 0 32 Bl o B 2 i & 15 o6 79
Chapter 5

New Thoughts on the Control of Self-Recognition, Cell Interactions,
and Immune Responsiveness by Major Histocompatibility
COMPIBKIGENCT 5,000 sunrers oo pnersris s s 535 K50 6.6 85 500 S e mins s 81

David H. Katz



xil

:lkw

A XN

CONTENTS

Concept of Adaptive Differentiation ................oooiiino.
Relevance of the Proposed Mechanisms of Adaptive

Differentiation to Certain Unresolved Immunological Puzzles . . ..
Recognition Mechanisms in the Immune System ...............
Some Current Thoughts on /r Genes . ..........cocivueninnen.n.
Some New Observations on /r-Gene Mechanisms ..............
CONCIUSIONS o\ v v venimmcnn avaimmnmns oo sod amidssms@ssassesssss

LS 1) =) 4 Lo 1R AP

Chapter 6

The Role of Cell-Surface Antigens in Progressive Tumor Growth
(Immunological Surveillance Re-revisited) . ...........couiuon..

Lionel A. Manson

Chapter 7

Self-HLA-D-Region Products Restrict Huoman T-Lymphocyte
Activation by Antigen. . ... ...,

E.

1.
2.

3.

Thorsby, B. Bergholtz, and H. Nousiainen

INtrodUucCtion . . ...ttt e
The HLA-D/DR and Rodent [-Region Cell-Membrane
Products Are Analogous . .........iiitiiiinii i
Self-HLA-D/DR Restriction of T Cells Sensitized in Vivo ......
3.1. The T-Cell Proliferative Response to PPD in Vitro
Is Macrophage-Dependent ...............c.cvviiiinnnn.
3.2. The Antigen-Presenting Macrophages Must Share at Least
One HLA-D/DR Determinant with the T-Cell Donor ......
3.3. Lack of Cooperation between Cells from HLA-D-
Disparate Donors Is Not Due to Suppression or
Cytotoxicity Caused by the Allogeneic Responses ........
3.4. Anti-DR Antibodies Will Specifically Inhibit the
Antigen-Specific ReSponse ............c.coviiiininnnannn.
3.5. Clonal Distribution of HLA-D/DR-Restricted
Antigen-Specific T-Cells . ...,
3.6. B Lymphocytes Expressing Self-HLA-D Are Not Able
to Substitute for Macrophages in Antigen Activation . .....

. Self-HLA-D/DR Restriction of T Cells Sensitized in Vitro ... ...

4.1. In Vitro Priming against TNP-Treated Autologous Cells ...
4.2. HLA-D/DR Restriction of the TNP-Specific Response .. ..

86
87
89
91
99



CONTENTS xiil

4.3. Is the TNP-Specific Response Also Restricted

by HEA-A,B; CF issns s v bl s0s @ sveslh 606 ok 8 muie o sa 130
4.4. Can B Cells Substitute for Macrophages in the

Secondary TNP-Specific Response? ..................... 131
5. COMMBATS: & ;w5055 500 5 5 Fosie ¥ 5 0 508 91505 9 56 1§ B 905 85 5 7.8 5900 5720 €78 Briers o 132
6. IMPBCATIONS . 525 5 enn 2 5505 57 6180 gm0 o 60w s 50 508 500 & 70 0 0.0 503 0 ) 7 0 0. 134
T, CODNCIOBION & 3 5555 3555 § 6558 5 57 5o vy im0 o 0 omun o6 5t 515 52 50 2 50k 0§ 0 § O 90 3 B4 137
RICTCTEIEES 5ot o v s §1i0 s B & = e sty o e v 5 v 8. Rl 105 ;B ol 505 (el 1 e § 08 7 2 138
Chapter 8
How Strict is the MHC Restriction of T Cells? .................. 143

Rolf M. Zinkernagel

L IORATOAMCHON. vis w1 & 55555, 305 55 5 RIS IR SIS #(RE U 51E & & forBine: S 474 b 143
2. Materials and Methods . sswacws ssimms smensne® sseas s 2w i osse 145
DL, IVIECE . 5.5 ssrmms) s ooy orohs 5hs. ks WoFTE516.18 G165 328 318 % I (& 5/E5%: P, i & ATE"S 145
2.2. Virus and Immunization .............c.cciuinieiiainannnn 145
28, ACDIIIIETTS S 2 2,8 oo FEEaly M2 1 s s wmi o1 « s Bl e 1o SR L 5 5 Py WONRERNLS 5 145
2.4. Cell Preparations and H-2 Typing .........coovueiuinn... 146
2.5. CytOtOXICItY ASSAY ..o uvtevmeeiia et eiaeeeeenn 146
2.6. Antiviral Protection Assay in Vivo .........covviiinninn. 146
2.7 Statistical METHOAS . x5 : 5 s e 506 o i 58 srmse ssne 5 s s ors o 147
e SIS s re 10 s 51068 w15v 558 Suemararus: s 1ERa%H06 %) E0e AGHS! 516 61§25 S1% io, SHELIs! 525 s ' 147

3.1. Quantitation of the Restriction Specificity Expressed
in Vivo and in Vitro by Virus-Specific Cytotoxic

T Cells from Unmanipulated Mice ...................... 147

3.2. Comparison of the Restriction Specificities Expressed by
Virus-Specific Cytotoxic T Cells from Chimeric Mice ..... 148
4, IDISCUSSION, & .« 05 Gictoies oo Fie wravmareris s ovacacaich ey ovalfoasd mfame & 5 S5edwere s 151
REFEIENCES . o oo b el 8 v sm ammrs e s mars s im0 i BB 8a 0 im0 153

Il. Clinical Aspects of Transplantation:
Association with Disease

Chapter 9

The Role of Histocompatibility Antigens in
Clinical Transplantation .. ..............iuirnineeee e 159

Kent C. Cochrum and Deanne M. Hanes



xiv CONTENTS

3, HLA-D Matching . ......cccccssivssnisssssasssvmamssa gy 161
4. Blood TransfUSIONS . ..cc.vvverenemonensiimsmssnssssssvensess 164
RELETRIICES & 4 vc v v s w0 erw o emre et n o oo a5 w4 in 1w o0 86 6 6556 5.6 716808 w 0160 173

Chapter 10

HILA-Linked Regulation of Immune Responsiveness in Man:
Role of /-Region-Gene Products . .......... ..., 177

Leonard J. Greenberg

L., JOETEAUCTOMN. wosverans o tirs from s wumresmmsmsarsns s » irs s SRomdrand NV TS 177
2. Association between HLA and Immune Response ............. 179
2.1. Response to Ethical Antigens ... .....coivieenovivecsioes 179
2.2. Response to Skin-Test Antigens ...........c.ooevuieunannn. 183
213 (CIONCHIBION. 1. 15« wov: 51v cvumce: scvascnnn . 55 SITRE T erensl S5 Wi o5 Tk e, e 187
3. Immunogenetics of Response to Streptococcal Antigens........ 188
3.1. Purification and Characterization..............c.covuiuun.. 189
3.2. PSA-C Response in Families ................covuuienn.. 189
3.3. Mechanisms of Response to Streptococcal Antigens ...... 191
3.4. Conclusion ...........ccvevinenan.. S R R E G S A s 195
REICTETICES i 655 615 0505 % 616 515 58 5140 1 5.m.5 (61 008 @15 1o S (5.0 35 0 s 91526 ok 650w ' 8 196

Chapter 11

Clinical Histocompatibility Testing in Renal Transplantation:

Potential Keys to Alloimmune Specificity and Reactivity .......... 201
Ronald H. Kerman and Barry D. Kahan

Lo Introduction . ....v. it 201
2. Pretransplant Immunological Assessment . .................... 202
2.1. Donor-Specific Resistance ..............cc.oviieiennnn... 202
2.2. General (Nonspecific) Host Immune Competence ......... 206
3. Posttransplantation Immunological Assessment................ 210
3.1. Donor-Specific Immune Monitoring ..................... 210
3.2. Nonspecific Immune Monitoring ........................ 216
Ao SUMDMIBEY 0 555 5065 5.5 05580 600 5 o558 5267508 1850 Tor s 818 618110 618150 6 s 221

RETETENTES 5viy= 1.5 1810 S\ ratballe b o fum tons oo Eadeish B MoxdundhlE 5 § Eaefeds TS f oo pirenis 223



CONTENTS XV

Chapter 12
Human la-like Alloantigens and Their Medical Significances....... 227
Faramarz Naeim and Roy L. Walford

1., INtrOAUEHION «.oovv i 5nmsmm.om s ammes s s sy 55 a o aes aree o me 227
2. Human la-like Alloantigens ..........c..ceviviemreennnanaonns 228
3. Merrit Alloantigenic SyStem . .............ciiiiirrnanencnann 229
4. Relationship of la-like Alloantigenic Systems to
the LTLA TompleX ovvewvmvrmsvme i §3 @5 @i @3 d6iwai05 65 mi 230
5. Seventh International Histocompatibility Workshop and
HLA-DRw Specificities . .. ... cvuniiiin i, 231
6. Correlation between HLA-D and DRw ...................... 235
7. la-like Alloantigenic Segregants Distinct from HLA-DR ....... 237
8. Leukemia Cells and la-like Alloantigens . .................... 237
9. la-like Alloantigens and Nonmalignant-Disease Associations ... 241
10. HLA and Cancer: New Considerations ...................... 244
11. Major Histocompatibility Complex, Aging, and DNA Repair .. 246
ReleTenNCER :nz » o AT 515 Fughi R F¥3 Sk Bk 4 5ok TP 77 Fba GG A TG £Ti2 5 ST i 248

Chapter 13

The Enigma of Good Kidney-Graft Survival in the Face
of Poor HLA Matches: HLA Matching for Kidney
Transplantation Makes Sense ..............couiiiniiinninnna.. 257

J. J.van Rood, G. G. Persijn, E. Goulmy, and B. A. Bradley

1. TAEEGEEHON 5o o 5i o5 a1 » 5058 577 3090650500 518 515 (6.8.500 578 st oL 6081 8 S8 dmrane o 257
2. Blood TransfilSion s s s sme st am o aemin siue 5ok en o oo e e 259
3. HLA-DR Matching . ..........c.oniriiiiiin i nennnn 263
4. Incompatibility for Non-HLA Determinants ................... 269
5. Discussion and Conclusions .. .............uiriniiueenenann. 274
RETEIEIICES . .« ides o0t 08 10 s 00kt e i e ot 08 505 b o im0 B 615 0o 315 % s 815 276

Chapter 14

Histocompatibility Antigens and Susceptibility to
Disease —Genetic Considerations ....................c..ouuuun.. 279



XVi CONTENTS
2.1. HLA Association at the Population Level ................ 282
2.2. Distribution of HLA Phenotypes within the

Patient SAMIPIE, <. « vovss 5o smns sim dov. as 85,6785 w5 05 5 5050056108 283
2,3. Studies of LINKAGE .« v.omm e sonis wis s siai 55 & 0im 56 s suniotods 285
2.4. Affected Sibpair Method . ..................cccuiiniiin.. 286

3. Relationships between /LA and Specific Diseases ............ 288
3.1. Complement Factor 2 Deficiency . ....................... 292
3.2. Congenital Adrenal Hyperplasia Due to

21-Hydroxylase Deficiency ...........c.viiiniinnen.... 292
3.3. Idiopathic Hemotochromatosis ..................co.uu... 293
3.4. Ankylosing Spondylitis ........... ...t 293
3.5. Insulin-Dependent Diabetes ............................ 294
3.6. Multiple Sclerosis and Optic Neuritis .................... 296

4. Concluding Remarks ............... S Sk X VIR T Bl imarsom 298

REFETOICEE oo oo mawame 03 womwm 6.5 55 55155 B0 555 S8 0578 59575 o1 545 575 o1 § Shindorm wrmss 299

IAEX. sramsarsmsms a.50 5 ST 55 555 Sutnenns mmoremmayld 5 FoEhENE G orrumsts Be burllecds: wrfdl Brumarea 303



Role of Histocompatibility
Antigens
in Cell—Cell Interaction






Histocompatibility Antigens and the
T-Cell Repertoire

Harald von Boehmer

1. Introduction

Considering the numerous reviews dealing with the major histocompati-
bility complex (MHC) and its influence on T cells, it is not tempting to
write yet another article on the subject. The experimental data that I am
going to summarize are in principle compatible with several theoretical
models. I therefore shall not attempt to discriminate among them. Our
own view has been stated before (von Boehmer et al., 1978b).

2. H-2 Restriction

2.1. H-2 Restriction of T Cells

Cell-surface structures encoded by genes in the MHC influence the
T-cell receptor repertoire: the interaction of T cells with other cells is
restricted by H-2 antigens (Katz er al., 1973a; Rosenthal and Shevach,
1973; Zinkernagel and Doherty, 1974). The cell interactions require an
apparent dual specificity of T cells: one for antigens (x) and one for H-2
antigens (s).

In a normal, nonchimeric animal, the repertoire of H-2 restriction is
mainly directed against self H-2: T-cells from strain a depleted by various
methods of alloreactivity to strain b can respond to antigen x on cells a

Harald von Boehmer e Basel Institute for Immunology, 4005 Basel 5, Switzerland.
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