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LD TYPING FOR BONE ~L-\RROW TRANSPLANTATION

Back g~ put~d

A pp r ox im a t e l y cn~ ye~ir ago , we received a con t rac t  to study the

role of LD t i ssue t y p ing in bone mar row t ransp lantat ion. The pr imary

goal of this work was to identify homozygous typing cells which could

be used in various test systems to identify the tissue typ ing antigens

of the fourth locus of the human histocompatibility system.

Bone marrow transplantation will be required for treatment of patients

who suffer damage to marrow either through exposure to radiation or to drugs

being used in the prophylactic treatment of diseases, such as malaria.

Radiation due to tactical atomic warfare could result in thousands of

casualties. Current techniques allow for transplantation of bone marrow with

identically matched siblings (brothers and sisters), however, the great

majority of such patients would require bone m arrow transplantation from

matched b~zt unrelated individuals in the community. At the present time,

tissue typ ing is inadequate. There are at least four b c 4 which control

antigens which are responsible for the rejection or acceptance of tissue

grafts. One of these, the LD (HLA—D) locus is the least understood.

Separate Navy contracts deal with development of knowledge regarding the

specific antigens present at this locus. This contract is directed to

the problem of collecting homozygous typing cells which can be used for P . ,At ~i1&~ L!~Y

~~~~ •i~~•~ (
LD (HLA—D) t issue typing.  —

Research Design and Plans

During the first year of this contract , we have proposed to Study

ind ividuals with a high probability of homozygocity at the genetic boci

coding I c~r the LD antigen . We had originally suggested that a population

of Indians in North Carolina would be studied . This group was Identified

because o~ a close breeding and frequent cousin/cousin marriages which



More importantly ,  some reactions appear to falJ o~i t . ~n d e  of the c u r re nt l y

known LD types and m ay provide the basis for identification of a new

LD specificity. 
-

d. A panel of over 60 cells have been typed for all known liLA—A,

-B , and —C antigens as well as with homozygous cells to establish —D

specificities.

Proposal for Continuation of Contract

The initial success and high yield of hoi naygous typing cells through

this contract.. have provided encouraguent that ~ontinued pursuit of these

efforts should allow us to enlarge the panel not only to provide for

greater specificity and identification of currently known LD antigens,

but perhaps to provide the basis for expanding our knowledge of LD antigens

beyond the-current numbe~~(7—S) toth~ ~nticip:(ed total number of 20—25

specificities which are ascribed to this geneti locus. We would propose

to continue work scope essentially as outlined under Accomplishments above

(a. through e.) in order to provide a full lOu :]i type panel with at

least 200 vials of lymphocytes frozen on each ~ the new LD donors. In

addition , we plan to LD type the families described above, as this data

should provide much of the genetic information necessary to more clearly

define the HL—A D locus. These cells would be iu~de available to the

Tissue Typing program of the Naval Medical Research Institute as well as to

other ONR contracts dealing with the development of expanded use of liLA

tissue typing for transplantation as directed by the Project Officer.
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might  y i e l d  the  t ype  of i n t e r r e l a t i o n s h ip leading to ho mu o cy got i s  c e ) l e .

Gene t i c  i n f or m a t i o n  on these families was already available throug h

previous testing of this population.

During the first nine months of the contract , considerate effort

was mado :o establish the laboratory in which the typing COUld be performed .

The majority of the equipment is currently available, operative , and the

laboratory capable of performing the required tests to identify homozygous

LD individuals. Following the initiation of the contract , a local

populat ion of individuals who appeared to be homozygous for LI) antigens

was identified . It was therefore decided to examine this group with

preliminary testing to see whether they could yield the type ef cells

necessary for HLA—D typing. Because of the success of this preliminary

venture , much of the problems associated with blood collectie at a

distance and transport of materials was avoided . The preliminary success

has yielded a collection of LD hotnozygous cells far in excess of that

which bad been anticipated under the contract.

Data and Results

Accomplishments:

a. Serological testing for HLA—A , B and C loci revealed a popula-

tion tha t appeared to be hotnozygous for these serological determinants.

Subsequently, several of these individuals were shown to have cells which

were also homozygous for D.

b. Mixed lymphocyte cultures were undertaken between these

individuals and members of our HLA—D typed panel as well as other known

homozygous typing cells which allowed for identification of the l ikelihood

of honozygocity.

c. Lymphocyte cultures with a panel of known homozygous typing

cells enabled us to assign specificities to several of the coils collected .
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SU~~t-\RY OF INVENTORIES OF FROZEN CELLS CATEGORIZED

BY SEROLOGICAL HL-A TYPES

i-IL—A Type ~~ Tested

1,8 26
2,12 18
3,7 13
2,7 5

29 ,12 5
2,40 5
2,27 3
2,5 4

11,35 2
2,17 3
2,15 2
2 ,8 - 2

32 ,8 1
28,12 1
1,17 1

28 ,35 1
24,35 1
3 1 4  1
2 , 60 1
9,12 1
1,35 

- 
1

Total: 97
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INVENTORY 01 FROZEN CELL S WITH SER0LOGICA~, TYPE:

}LL—A Al , B8

I d e n t i f i c a t i o n  Nunher Total II V i a l s

139 58
110 124
120 8
106 189
158 272
17 129
03 134
99 

- 
82

69 59
147 - 49
10 149

144 - 20
09 119

146 - 

59
13 47
70 67
05 - 112
16 14
180 98
129 29
90 

- - 58
213 95
214 80

29 410
28 416
A 30

LII ~k1L.. ~~~t1., tL ,

93 142
24 52

ilL-A A32, B8

A2 166
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i n v e n t o r y  of Frozou Cells wi th  Se r o J u ~; ~c~ 1 Type:

IlL—A A2, B12

I d e n t i f i c at i o n  Number Totjl Ii Vials

161
212
183 73
22) 38 5
190 99
206 122

- 
- 14J. - 39 C -

143 38
Iii 87
198 98 :
53 - 5/ i

133 :too - 
-

94 120
97 u S
91 394 -

86 79
105 76

22 118

i-iL—A A29 , B 12
09 h O
155 62
104 96

4Q so
27 25 5

HL-A A9, B12

201



INV EN UO RY OF FROZEN CELLS WITH SEJ~ .~ - U (J CAL ‘J YPE :

i-IL—A A3 , B7

Identification Number Total 1/ V i a l s

76 9
75 40
01 50
116 119
134 117
135 100
130 100

08 21
119 - 

-67
02 745
04 48

216 ~10
117 -: - . 139

I

HL-A A2 , B/
01 - 190

140 179
121 - 81
97 - - 61
85 1.38 

-

i-IL-A A2 , B27
162 91
153 9/i
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I N V E N T 0~~Y OF F R O Z E N  C E l L S  W I T h  S E R O L O G I C A L  T Y ° E

i lL - A  A2 , B 4 0
I d e n t i f i c a t i o n  Numnbee T o t a l  1~ V i a l s

151 25
15/ 94
154 90
172 98
149 134

i -I L—A A l l ,B35
148 145
30 7 9 7

HL — A A2 ,B l 7
42 - 38
43 2 4 7
41 28

i-IL—A A2 , Bi
177 230
15 1033

i-IL-A A2 , B5
159 146
14 79
36 17
24 71

ilL—A A1 ,BF/
145 52

. i-IL—A A 2 4 , 1135 -

152 59
ilL—A A1 ,B35

195 90

i l L — A  A28 , J~35

228  117
ilL—A A2 , I ;6O

64 79
HL—A A3 ,B14

B6 42
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I N V E N T O R Y  OF F R O Z ~~~ C E l L S  W I T H  H E T E R O Z Y C O E J ~-; H 1~ A TY I ’ E FOR R A N D O M  P A N E L

I d e n t i f i c a t ~~or  N u m b e r  I l L — A  T ype To tal II V i a l s

18 1 , 28 130
20 2,11 ,12 ,22 275
2 5 2 , 24 , 35 , 38 394
31 2,29 ,15 99
35 2 , 11 , 5 , 15 63
37 10,3Q ,35~ 1 8 69
39 11, 28 , 8 , 2.2 59
44 26 , 33 , 3 2 , 38 3 2 6
45 3,29 , 12 ,21 66
47 3 ,24 ,1 ,40 53
48 

- 
‘i~~26. 6 , 27  308

49 2 6 , 2~~, 35 3i 75
50 ~,26 ,16 , 17 93
51. 2,9,12,zi 5/~
52 1,26 ,8.38 . 339
61 7 3 2 , 3 , 12 72
62 1~~2 , 4 O  1,0
65 3,33 ,5 ,7 54
66 25 , 26 , 7 , 18
68 30 ,31 ,13 ,21 45
70 1 , 2 , 8 , 40  - 

- 334
71 2,24 ,12 ,35 61
72 1, 11, 8 , 13 54
73 24 , 33 ) i 7~~35 - 1,0
78 1,36 ,17 67
83 29 ,30 ,7,12 6!)
84 1 , 30 , 7 , 8 73 -

96 1, 25 , 8 , 17 ].51
101 2 , 26 , 17 120
122 2,31 ,8,15 60
123 2 , 32 , 12 , 18 65
124 3,19 ,12 ,35 104
125 2 , 5 , 2 ,  143
126 3 , 18 , 15 57
127 1, 2 , 7 , 8 4!)
128 1, 2 , 5 , 15 104
131 1, 2 , 12 33
132 25 , 29 , J 2 , l8 1.30
136- 3 , 33 , 17 39
137 2 , 29 , 12 , 17 93
138 2 , 3 , 5 , 7 147
142 2 , 3 , 8 , 12 34
165 3,28 ,12 ,17 1,9
167 9 , 31 , 33 , 17 99
168 3 , 28 , 12 3 2 4
189 1,11, 17 138
191 1,2~~,3S ,8 32
202 3,31 ,40 t,’,9
210 - 1, 2 , 17 , 35 143
221 29 ,24 ,7 128

Total: SO 
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S t a t i s t  Lcal Ariul y s i s

The f o l l ow i n g  is a typicn I ;~~ t t i  ~;t ical  analysis of an (-x~~cr i ~ - ii t

where n pdn el  of responding c c l  l~ . (1st column) was t e st e d  in  mix ed

lyinp h o c y u e  c ul t u r e  against  an }it —A U typed  panel ( top  row) i n  o rder  to

detertnin~ the I-IL—A D types of thc re~;pu ~ d irtg cells.

The cell combinations ar~ -~‘Uure d  for  six days.  T r i t ~~at e d  th ymidine ,

added to t h e  cu l tu res  during Lir lrc :t 18 hrs, is Incorporated i nt o  the  DNA

of di~ - ~iu~- , cells. Numbers i e p i  ~-c 
- .~ed tan counts  per ~ii i ini t e , i e f le c ti ng

the de~- ,~ ot s imilari ty bet  r- -~-e esponding and ol :hnula t in t  c el l s , as

gre~ r ( ~i~ailarity results in 3 -:’~,:- ; ~;t Imu 1atIon  of c e l l ul a r  p r o l i f e ra t i o n .  - 

~~~~~~~~~~~~~~~~~~~~~~ J
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