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105 cpm/ml of the nick-translated Bam-Xba 900bp coding region fragment
from clone pX2/11. The filters were washed in 3 x SSC at 65°C for 20
minutes, then 0.2 x SSC for 1 hour,and autoradiographed overnight at -
700C with preflashed film and intensifying screen.

2.3.8.3 Screening A plaques with a cDNA probe

Bacteriophage A EMBL3 were plated on a lawn of E.coli Q359 and
plaques transferred in replica copies to Schleicher and Schuell 0.45pm
pore nitrocellulose membranes. The filters were fixed following the
method of Benton and Davis (1977) in 0.5M NaOH, 1.5M NaCl for 60 s
followed by 0.5M Tris-HC] pH7.4, 1.5 M NaCl for 5 minutes and 2 x SSPE
for 5 minutes. After baking at 80°C for two hours the filters were pre-
hybridised then hybridised with 3 x 105 cpm/m]l nick-translated cDNA

\
probe (Bam-Xba 900 bp coding region fragment of clone pX2/11) in the
buffer conditions shown in table 2.2. The filters were washed to a
stringency of 3 x SSC at 65°C for 30 minutes, then 1 x SSC at 65°C for
30minutes, followed by autoradiography at —7000 with intensifying screen
and preflashed film.

The autoradiograph was aligned with the agar plate and the

corresponding plague removed into SM buffer for replating at a lower

dilution and rescreening. The positive colony was plaque-purified and

toothpicked onto a grid arrangement for a final screening.

2.3.9. Hybridisation of 0X-2 oligonucleotide with dried down agarose

minigels

Restriction fragments bearing the 0X-2 oligonucleotide site were
identified and mapped by the method of Singer-Sam et al. (1983).
Restric tion enzyme digests of putative 0X-2 clones were fractionated on

a 0.8% agarose minigel. The gel was transferred onto Whatman paper and
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dried down. After removal of the Whatman paper the gel was hybridised
with 1 x 105 cpm/ml of radiolabled 0OX-2 oligonucleotide (7 x ]08 cpm/pg)
employing the same hybridisation and washing conditions as for screening
Whatman 541 filters, Section 2.3.8.1. The gel was autoradiographed at

-700C with pre-flashed film and intensifying screen.

2.3.10 Southern blot analysis of DNA

The transfer of size-fractionated DNA fragments from agarose gels
to nitrocellulose, and subsequent hybridisation with 32P labelled cDNA
probes is essentially as described by Southern (1979) with the following
slight modifications.

2.3.10.1 Southern transfer of genomic DNA

7-15 pe of genomic DNA digested with restriction endonucleases was
fractionated on a 250ml 0.8% agarose gel. The DNA was denatured in the
gel by soaking in 0.2M NaOH, 0.6M NaCl for 2 hours and 1M Tris-HC]
pH7.4, 1.5M NaCl for 2 hours then transferred to Millipore 0.45pm pore
nitrocellulose according to Southern (1979) in 20 x SSC buffer. The
filter was baked, prehybridised, then hybridised with 1 x 106 cpm/ml
nick-translated cDNA fragment (Bam-Xba 900 bp coding region fragment of
clone pX2/11) in the buffer conditions described in table 2.2. The blot
was washed at 650C at a stringency of 0.2 x SSC to detect identical
sequences, or 2 x SSC to detect cross-hybridisation.

2.3.10.2 Mapping X EMBL3 genomic clone by Southern blotting

0.5-1 pg HX2/ MNEMBL3 DNA was digested by restriction endonucleases
and fractionated on a 250m]l 0.9% agarose gel. The DNA was denatured in
the gel by soaking in 0.25M HCl1 for §', then 0.5M NaOH for 15'. The DNA
was transferred to Millipore 45um pore nitrocellulose in 20 x SSC

(Southern, 1979), and the baked filter prehybridised then hybridised



n
on

with nick-translated OX-2 probe (Bam-Xba 900 bp coding region fragment
of clone pX2/11) in the buffer conditions in table 2.2. The filter was
washed under the same conditions as for screening A plaques on

nitrocellulose.

2.3.11 Preparation of RNA

RNA was prepared from rat tissues by the guanidine-isothiocyanate
method of Chirgwin et al. (1979).

2.3.11.1 Preparation of tissues

a) Brain One brain from a 7 week old PVG rat was homogenised in
15m]l of guanidine lysis buffer (4M guanidine isothiocyanate, 25mM Na
citrate, 5mM EDTA, 0.1M B-mercaptoethanol, 0.5% SDS, pH7.0) and
centrifuged at 6000 x g for 20 minutes to pellet debris.

b) Leucocytes i) Total thymocytes Thymocytes were teased from

the thymuses of 5 PVG rats, filtered, and washed once in DAB 0.1% BSA
before counting and checking viability. 3.6 x 10g thymocytes were
obtained from 5 rats.

ii) T cell blasts [prepared by G. Newton] A preparation of

thymocytes from 8 PVG rats was prepared as above, but in RPMI 1640
medium with 0.5% fetal calf serum. Cells were resuspended at a density
of 2 x 106/ml and Concanavalin A added to a final concentration of
Spg/ml. The cells were cultured as a still suspension in 5§ x 200ml
flasks over 2 days then recovered by centrifugation. The cells were
centrifuged through an isopaque-ficoll gradient and the interface cells
collected and washed in PBS, 0.2% BSA prior to counting and checking
viability. 1 x 109 cells were recovered.

iii) B cell |[prepared by G. Newton] Cervical and mesenteric lymph nodes

were removed from 200 Sprague-Dawley rats and the cells teased. Dead
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2.3.13 S1 nuclease mapping of RNA

S1 mapping was used to investigate the splice points within 0X-2
mRNA from various rat tissues. The method was essentially as described
by Favaloro et al. (1980) and Berk and Sharp (1977).

32P labelled single- or double-stranded DNA probes were designed
and labelled as described in the legends to figures 7.2 and 7.3 in
Chapter 7. 15ug of total poly A+ RNA was hybridised with a small
quantity of probe (5-15 cps on a bench minimonitor) at 43°C for single
stranded probes or 51°C for double stranded probes. Unhybridised single
stranded DNA was digested with 70 units of S1 nuclease and the products

analysed on a 6% denaturing polyacrylamide gel together with restriction

fragment size markers.

2.3.14 Sequencing DNA by the method of Maxam and Gilbert

End labelled DNA fragments were sequenced by the base-specific
chemical cleavage method of Maxam and Gilbert (1980).
Labelled DNA fragments for sequencing were generated by digestion of
400ng of plasmid DNA or 100ng of electroeluted DNA with the appropriate
restriction enzyme, followed by
i) 3' labelling by filling in recessed 3'ends using DNA pol 1
(Klenow fragment) and [oLSZP]dNTP.
or ji) 5' labelling of overhanging or blunt 5' ends using [ 32P]ATP
and T4 polynucleotide kinase.
To produce fragments labelled at one end only, the DNA was then either
i) Redigested with a second enzyme and fractionated on a 6% native
polyacrylamide gel.

or ii) strand separated.
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Labelled fragments were ethanol precipitated and subjected to the

following base-specific chemical modifications described by Maxam and
Gilbert (1980).

T + C : Hydrazine

C only : Hydrazine in the presence of NaCl

G+ A : Formic acid

G only : Dimethylsulphate

Modified bases were cleaved by piperidine and excess reagents
removed by precipitation and vacuum drying. Each sequencing reaction was
resuspended in 15pl of 0.7 x denaturing formamide loading buffer. 2pl
aliquots were run in adjacent 5mm wells of a denaturing polyacrylamide

gel as described in section 2.3.6 and summarised in table 2.1.

2.3.15 Oligonucleotide synthesis

The 0X-2 oligodeoxyribonucleotide was prepared with the assistance
of Keith Gould in Professor G. Brownlee's laboratory (Sir William Dunn
School of Pathology, Oxford). Oligonucleotide synthesises was by the
solid-phase phosphotriester method (Gait et al., 1980, Gait, 1984) using
a continuous flow method on a Kieselguhr-polyamide support and Omnifit
apparatus. Protected mononucleotides were coupled to the solid support
in the presence of the coupling agent MSNT and the catalyst 1-
methylimidazole. For mixed positions A/G/C/T, the ratio of A and G
ponomers were increased over C and T to compensate for the slightly
slower reaction rate of purines.

The completed nucleotide was deprotected, desalted on a Biogel P2
column in 20% ethanol, and purified by preparative scale gel
electrophoresis on a 40 cm x 1.5 mm thick 20% polyacrylamide 7M urea

denaturing gel. The oligonucleotide was visualised under long-wave UV,



60
eluted, and deionised on a DEAE Sephadex A25 column. After desalting on
the Biogel P2 column, the oligonucleotide was resuspended in dH20 and

stored in aliquots at -20°¢. Quantitation was on the basis of absorbance

at 260 nm assuming an extinction coefficient of 1 OD unit = 30 pg.

2.3.16 Construction of the rat thymocyte cDNA library

The cDNA library was made in our laboratory by Drs M. Thomas and
A.N. Barclay, and details of its construction are given in Thomas et al.
(1985). Briefly, RNA was prepared from Sprague-Dawley thymocytes, and
the Poly A+ fraction isolated by chromatography on oligo-dT cellulose.
The first strand of cDNA was synthesised using reverse transcriptase and

oligo(dT) and the second strand using 'loopback' self-priming and

12-16"
DNA polymerase 1. Successive treatments with S1 nuclease and the Klenow
fragment of DNA polymerase 1 created blunt-ended cDNA, Fractions larger
than 1kb were selected by centrifugation through a 10%-30% (w/v) sucrose
gradient, then blunt-end ligated into the vector pAT153/Pvu 11/8 (Anson
et al., 1984, and shown in figure 2.1A). Ampicillin-resistant
transformants were selected by growth in LA broth, and the library
amplified approximately 50 times before aliquotting and storage in 15%

glycerol at -70°C. There were approximately 160,000 transformants prior

to amplification, and >90% of these contained cDNA inserts.

2.3.17 Construction of the human genomic library 'A DA Mbo 1 '

The library was constructed by Colin Sharpe of Professor
Brownlee's group (Sir William Dunn School of Pathology, Oxford) and
details are described by Sharpe (1985). Total genomic DNA was obtained
from human peripheral blood lymphocytes and digested partially with

Mbo 1. DNA fragments between 15-25 kb were selected after centrifugation



Figure 2.1

A : Restriction map of cloning vector pAT153/Pvu I1/8

The blunt-ended c¢DNA insert is ligated into the Pvu II site of
pAT153/Pvu 11/8 ( Anson et al., 1984) and is excisable with [EcoR 1 or
Cla 1 or Hind III] plus Bam H1i.

B : Restriction map of cloning vector NEMBL3

Partial Mbo 1 digested genomic DNA is ligated into the BamH1l cut
vector AEMBL3 (Frishauf et al., 1983) and is excisable with Sal 1.

L
R

Left end (long arm of lambda)
right end (short arm of lambda)



Figure 2.1

A RESTRICTION SITES IN THE CLONING VECTOR PAT153/Pvu11/8

EcoR1 (0)
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[ Hind111 (20) /l ICDNA INSERT
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2000
TOTAL LENGTH 3322 NUCLEOTIDES
B RESTRICTION MAP OF A VECTOR EMBL3
Bam Bam
cut cut
Sal Sal
L END R END
Hind

Scale —— 2 kb
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1
T GENOMIC DNA 15-25 kb
PARTIAL mbo | DIGEST
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through a 10%-40% sucrose gradient, and ligated into Bam H1 cut vector

N\ EMBL3 (Frishauf et al.1983, shown in figure 2.1B). Recombinant plaques
were selected for the spi- phenotype on the bacterial strain Q359 which
carries the P2 lysogen. The library was plated without amplification,

and contained approximately 4 x 105 pfu. 1 genome has been estimated to

be represented by approximately 3 x 105pfu'



CHAPTER 3

PARTIAL AMINO ACID SEQUENCE OF 0X-2 ANTIGEN

3.1 INTRODUCTION TO CHAPTER 3

The mouse monoclonal antibody MRC OX-2 recognises a glycoprotein
of approximate Mr 45,000, with an unusual pattern of expression on
brain, lymphoid, and other tissues in the rat. As discussed in the
Introduction section 1.6, the sequence of the 0X-2 protein is of
interest because similarities in tissue distribution and biochemical
properties between 0X-2 and Thy-1 antigens suggest an underlying
structural homology between these two molecules. One strategy for
determining the complete amino acid sequence of 0X-2 is to use an
oligonucleotide probe to isolate a cDNA clone encoding the protein, and
the advantages of this approach have been discussed in the Introduction
section 1.7. The first step is to purify sufficient protein to generate

reliable peptide sequence for designing the oligonucleotide, and the

’

approach is feasible for 0X-2 because the antigen is readily isolated by

means of the monoclonal antibody (Barclay and Ward, 1982). This Chapter
describes the preparation of 0X-2 antigen from rat brain by standard
procedures using solubilisation in DOC and antibody affinity
chromatography, but on the scale required here a "batch” rather than a
"column" step is introduced at the affinity chromatography stage to
accomodate the large preparation needed. Tryptic peptides are isolated

and sequenced, and their sequences examined for homology with Thy-1 and

immunoglobulin.



Figure 3.1

PURIFICATION OF OX-2 ANTIGEN FROM RAT BRAIN

150g SPRAGUE-DAWLEY RAT BRAINS

\L 30mM Tris-HCl pHS8

BRAIN HOMOGENATE

3% DOC, 30mM Tris-HCl pHS8
spin 18,000 x g for 60'

\ 4
DEOXYCHOLATE EXTRACT

0/N 400, mixing

WV
'"BATCH METHOD' BINDING TO
MRC OX-2 SEPHAROSE BEADS

Diethylamine pH11.5

v
ELUTED ANTIGEN

0/N vs 0.25% DOC

\ 4
DIALYSED ANTIGEN

V)

3 BATCHES POOLED

Combined and concentrated.
Loaded onto S300 column
running in 0.5% DOC buffer

\
GEL FILTRATION
Concentrated.
Dialysed vs 0.1M NH4HCO3

\V/
3 mg PURE 0X-2 ANTIGEN



3.2 PURIFICATION OF OX-2 ANTIGEN FROM RAT BRAIN

The method, based on the protocol of Barclay and Ward (1982), is

summarised as a flow chart in figure 3.1.

3.2.1 An estimation of the amount of 0X-2 antigen required for sequence

studies

A 7-8 week old AO rat has seven fold more 0X-2 in the brain than
in the thymus (Barclay and Ward, 1982) making rat brain a suitable
source of 0X-2 antigen. On the basis of the authors' data, 300 rat
brains (450g) should yield about 3mg 0X-2, equivalent to 100 nmoles of
protein. Assuming peptide purification involves two chromatography
steps each with a recovery of 50%, the overall yield of peptide would be
25 nmol, and this amount is adequate for the spinning cup sequencer.

3.2.2 Preparation of rat brain 0X-2 antigen using the "batch" method of

affinity chromatography

Sprague-Dawley rat brains were homogenised in 30mM Tris-HCl pHS,
and membrane proteins solubilised by the addition of 3% deoxycholate
(DOC). The supernatant after centrifugation, referred to as 'rat brain
DOC extract' typically contained around 75% of the initial antigenic
activity as shown in table 3.1A.

0X-2 antigen was then purified by affinity chromatography on MRC
0X-2 antibody coupled to Sepharose beads. The conventional "column”
approach, in which the extract is passed through a column of packed
beads, is too slow to handle the one-to-two litre quantities of extract
generated by this large scale preparation. Instead, a "batch"” approach
was employed, similar to the method used by Mellman and Unkeless (1980)
for the purification of the Fc receptor. Beads and batches of extract

were mixed gently together in bulk, then the beads recovered for washing



Table 3.1

PURIFICATION OF BRAIN 0X-2 ANTIGEN

Antigenic activity was determined by inhibition of the binding of MRC

0X-2 monoclonal antibody to fixed rat thymocyte target cells. The brain
homogenate sample was disrupted in 3% DOC, 30mM Tris-HCl, pH8.0, prior
to making serial dilutions for assay, and all assays included 0.2% DOC.

One unit of 0X-2 antigenic activity is defined as the amount of antigen
needed to give 50% inhibition of the assay, so the total units in a

sample is the product of the dilution factor giving 50% inhibition and
the sample volume.

High concentrations of DOC interfere slightly with the assay, so a
titration of 3% DOC buffer alone was included as a control and samples

with the same inhibition curve as the DOC buffer alone were considered
to contain zero antigenic activity.

Protein content was determined by
(a) Lowry assay
or (b) Amino acid analysis



PURIFICATION OF BRAIN 0X-2 ANTIGEN

A: RECOVERY OF ANTIGENIC ACTIVITY AFTER ELUTION OF MRC OX-2 BEADS

( ONE BATCH )

B: RECOVERY OF ANTIGENIC ACTIVITY AFTER GEL FILTRATION
( THREE BATCHES POOLED )

A:
STAGE PROTEIN  UNITS OF YIELD OF RELATIVE
mg ANTIGENIC  INITIAL SPECIFIC
ACTIVITY ANTIGENIC ACTIVITY
-3 ACTIVITY
x 10
Brain homogenate 15,2002  38.4 100 % 1.0
Brain homogenate + 8,680% 32,2 83 % 1.5
3% DOC
DOC extract 7,5008 22.4 58 % 1.2
After mixing with N.D. ~0 ~0 ~0
MRC 0X-2 beads
E]Utéd fY‘Ol’ﬂ MRC 0X"2 3.93 13.7 36 % 1400
beads
B:
Combined eluate N.D 47.3 _ _
from 3 preps
After gel filtration 3 b 36.4 3] 4650

and dialysis

OVERALL




Figure 3.2

TIME COURSE OF THE BATCH MIXING METHOD

1.1 L of rat brain DOC extract was 'batch mixed' (methods, section
2.2.1) with 10ml MRC 0X-2 IgG-Sepharose CL 4B beads. 1 ml aliquots were
removed at regular intervals, and centrifuged at 9,000 x g for 1 minute
to sediment the beads. The amount of 0X-2 antigen remaining in the
supernatant was determined by inhibition of binding assay.

One unit of antigenic activity is defined as the amount of antigen
needed to give 50% inhibition of the assay.

Note that 3% DOC buffer has a slight effect on the assay, and a

background of 3 units of activity is contributed by the DOC buffer
alone.
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AMINO ACID SEQUENCES OF 0X-2 TRYPTIC PEPTIDES

PEPTIDE ‘ SEQUENCE

T1 No sequence obtained. Thus is probably blocked at N-terminus

Composition (G]x)3(Va1)2(Arg)1(Asx)1(Thr)1(G]y)1(Ser)1
T2 GLLHTTASLR

T3 CSLKTTQEPLIVTWQKKKAVGPENMVTY

”B} PAPAISWKGTGSGIE-STES. ...

T4C

T5 VKDPKTQVGKEVICQVLY
T6 GESSQGMAQR

T7 Mixed peptide sequence

(/D) (K/R) (A/1) (-/T) (&/%) (v/T) (V/E) (F/L) (Q/G) (P/L)
(ysL) (v/-) (1/7) (0/8) (-/1) (1/T) (~/F) (I/W) (T/-) (E/L)
(L/7) (G/L) .. ..






Figure 3.9

ALIGNMENT OF OX-2 TRYPTIC PEPTIDES WITH IMMUNOGLOBULIN-RELATED SEQUENCES

A : ALIGNMENT OF PEPTIDE T3 WITH RAT THY-1
T3 CiISLK-T|T|IQE LjIf- - - vrT AlV|- - - - - -
THY-1 |C/|[R H E N N|T|- L -]JI1Q HEFS HIVIL S G TL \Y

B : ALIGNMENT OF PEPTIDE T4 WITH RABBIT KAPPA CHAIN CONSTANT REGION
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Residues identical with 0X-2 are boxed.
Dashes show gaps in the sequence inserted to maximise alignments.

The first arginine of peptide T4 is inferred from the cleavage specificity of trypsin.
The residue at position 16 of peptide T4 is believed to be glycosylated asparagine (see text).

References: Thy-1 sequence Campbell et al. (1981)
Kappa B9 Kabat et al. (1983)










Figure 4.1

STRATEGY FOR ISOLATING THYMOCYTE cDNA CLONES FOR 0OX-2

ANTIGEN

SYNTHESISE OLIGONUCLEOTIDE
BASED ON SEQUENCE OF
BRAIN OX-2 TRYPTIC PEPTIDE T3

17-MER WITH 64 VARIATIONS

l 32

LABEL OLIGONUCLEOTIDE WITH P

l

SCREEN RAT THYMOCYTE cDNA LIBRARY
COMPLEXITY 150,000 CLONES

l

ISOLATE 27 POSITIVE CLONES

l

SEQUENCE 4 INDEPENDENT OVERLAPPING
OX-2 cDNA CLONES

l

COMPILE COMPOSITE NUCLEOTIDE SEQUENCE

l

TRANSLATE TO PROTEIN SEQUENCE










Figure 4.2

SEQUENCE CHOSEN FOR 0OX2 OLIGONUCLEOTIDE

PEPTIDE T3
CSLKTTQEPLTIVTWQEKEKEKAVG fJE NMVT
PROTEIN: E N M \Y T
A A
A T G G
. ]
DNA: 5 G A G A A C ATGQG GT c AC C T
T T

SYNTHESISE COMPLEMENTARY STRAND

5' T A GT ACCAT C TT c T C 3!

HOoow

HOo»
g
—

17 nucleotides long, 64 variations

Y

3 t







































A: RESTRICTION MAP
mRNA

MET STOP POLY IA
|

5 TR COONG SNl 3 NONCODING 3

cDNA
BstE11 Sac1l Xba1l Smat Bgl11 EcoR V EcoR1

o — [ | | ;

SCALE #+=——— 200 base pairs

B: NUCLEOTIDE SEQUENCE

GTCTTACTGCGGCCCAGAGCAAGGATGGGCAGTCCGGTATTCAGGAGACCTTTCTGCCATCTGTCCACCTACAQCCTGQTCTGGGCCATA

90

GCAGCAGTABCECTEGAGCACAGCTCAAGTEGAABTEBEBTBACCCAGGBATGAAAGAAABC TBCTBCACACAACTGECATCCTTACGCTGTTCT

180

Q|ﬁﬁﬁﬁﬁgﬁﬁcggﬁgﬁAACCQTTGATTGTQACATGGQAGAAAAAGAAAGCCGTAGGCCCAGAAAAQATGGTCACTTACAGCAAAGCCCAT

270

GGGGTTGTCATTCAGCCCACCTACAAAGACAGGATAAACATCACTGAGCTGGGACTCTTQAAQACAAGCATQAQQ|TQ|ﬁﬁﬁﬁQﬁﬁﬁﬁQG

360

450

QQCATAGTACACCTTCACTACAACTATTTTGAAGACCACCTAAACATCACGTGCTCTGCAACTGCCCGCCCAGCCCCTGCCATCTQQIﬁﬁ

540

AAGGGCACTGGGTCAGGAATTGAGAATAGTACTGAGAGTCACTCCCATTCAAATGGGACTACATCTGTCACCAGCATCQTCQQQQ|Qﬁﬁﬁ

630

GACCCCAAAACTCAGGTTGGAAAGGAAGTGATCTGCCAGGTTTTATACTTGGGGAATGTGATTGACTACAAGCAGAGTCTGGACAAAQQQ

720

||T|QQTTTTCAGTCCCACTGCTGCTGAGCATTGTTTCTCTGGTAATTCTTCTGGTCTTGATCTCCATCTTATTATACTBGAAACGGCAQ

QﬁﬁﬁﬁTQAGGAGQGGGGTGAGTCATCACAGGGGATGCAAAGAATGAAATAAGAGCTCTAGAGAAATTATACAGAACCCTBAACGTGT?#g
CCTGGTCTACTTGAATCTGATGTTAAAGAAAAGCAGGAGGGAAAAGGTCATTCTCCATAGGACCTAAAAAAGAGCAAAAGATGCAGAZgg
AAGCCTGTGAGGGATTTGACTTTTTGCTGCTGTCCCGGGTCCTCAGTATTTACATTCCAAGAGGAAGTTGTGTGCCTCGGGTCTGTngz
GGACTTGATTTTTGTGGAGCAATGCAGCGTCATTGCTGTTAGAAAGGCACCAGACTTAGAATCACCAGTBCCAAGCCGGCTCGCAG;ggg
ACTAGGGCTCCCACCGGAGGGACAAATCATAGTCAACTTACCTCACAGAGCTTCCTGGTCTTTATACAAAGTAGAAAGGAGTGGGAééZg
AAAATTTGCCATGTCTGAGATCTGATGGAATTTTAGGAAGAAAACTGAAGAGCGATCAAAAGAAGAAGAGAGAACACAGAAGGGTczzgg
AGCTTCGGAGAGTACCTTTTGCCTTTCTGTTGGGGTCCCACCTCTGGTTTTBTTCTTAGGTCCACCAGTTTGTTTCCCTGTTGTTTézgg
ATCTAATTGACTACCTGCTACTGTTCCGCTGATTGTTGGCCTTGCTAAAATCCCTGATTCCCCTGCCGTTCTCTATGTGCTTCTATéZgg
GTTACTATGATGAAAATAGAGAAGAATTTAGTGTGAAGTAACATTGBCAACCGTAATGTGTCCATTTAACTTATTTTTATAGCACG%:;E
CAAATACCGTTAGTCTTAGCAAGTAGTTCACATCTTTACAAAAGCATGCTTTCCCTGTCCATTTGGCCCAGGATATCACCCTCTTT;:gg
CCATCCTGAATCCTGTCTCGTGTAACGATAATATATTATGAAAACAGATGTGTTAAGAATTTCCTGTACAGCAGTCAGTTGTATAT%é;g
TCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCAACTTCTTTTTCTGTGACTTTATTTTTCACAAAGAGAAGGégzg
TCTGGAATACAATCGCTTTGTTCTGAAGACATTTBTGGACATCTTAACCCTTTGACAGAACTAGTGACGTTGTTTTCTGTATCTTT;ggg
TCATCTBTCTCTGTAGAGTGACCTAGGAATTCAABTGTAAGTTGTTTTCATTGTCAAACTCGATATTTATATACTTGGTATGCTTT%ggg
GTBTTATTTAATTCCGTATAATTTTCCTATATTTBTATTAAAATACTGABCAATTAAAAGTGTCAACTAAATAGTTGATGTGTGAC:?Zg
CCTTGAGAAATATAGAAATAAAGAATAACACTTGGATTTTTTTTTCTCTGTATTC(AM 2160
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Table 4.1

COMPARISON OF EXPRIMENTALLY DETERMINED AMINO ACID COMPOSITION OF
THYMOCYTE OX-2 WITH THAT DEDUCED FROM THE NUCLEOTIDE SEQUENCE OF THE
THYMOCYTE cDNA CLONE

Residue Determination Prediction
Asx 21.83 19
Glx 26.0 24
His 8.0 8
Lys 15.0 16
Arg 10.0 9
Thr 22.8 23
Ser 20.8 22
Pro 8.7 8
Ala 10.9 8
Cys 5.2 6
Gly 18.4 16
Tyr 8.4 9
Val 18.6 21
Ile 13.1 16
Leu 25.0 217
Phe 6.7 6
Met 3.4 5
Trp 5.2 5

The figures for the experimentally determined composition are taken from
Barclay and Ward (1982) and are expressed as residues per 248 amino
acids.















Table 4.2

FREQUENCY OF cDNA CLONES FOR THYMOCYTE CELL SURFACE ANTIGENS CLONED FROM

THE RAT THYMOCYTE cDNA LIBRARY

Antigen mRNA size Frequency of Site No. on Reference
cDNA clones thymocyte
(AO rat)
0X-2 2.4 kb 1/550 2 X 104 This thesis
Thy-1 1.8 kb 1/330 1 x 10° M.J.Clark
(unpublished)

L-CA 4.8 kb 1/5000 7 x 10% Thomas et al. 1985
0X-8 1.8 kb 1/500 4 x 10 Johnson et al. 1985
T cell 1.3 kb 1/200 n.k. K.Morgan
receptor (major) (unpublished)
B chain 1.0 kb

(minor)
n.k. = not known

The estimate of site numbers of each antigen on rat thymocytes is taken
from Williams and Barclay (1985).



























THY-1

POLY IgR (IV)

C-DOMAINS - ALIGNMENTS WITH 91 RESIDUES OF
MRC OX-2 DOMAIN II

C Cy C..3 HLA
K H B7
28,46 18,43 20,47 17,38
29,54 32,60 27,56 20,47
21,48 22,45 30,49 21,45
29,49 24,44 21,44 22,47
30,48 23,47 22,50 32,62
MRC THY-1 POLY v,
0X-2 IgR

V-DOMAINS - ALIGNMENTS WITH 111 RESIDUES OF

MRC 0OX-2 DOMAIN I

MRC 0OX-2






Figure 5.3

MODEL FOR THE STRUCTURE OF OX-2 ANTIGEN
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KEY @—— = N-linked carbohydrate

g = Ig fold conserved disulphide bond Positions
< not yet
Sg = Additional disulphide bond confirmed
















Figure 6.1

STRATEGY FOR ANALYSING THE GENE ENCODING THE HUMAN
HOMOLOGUE OF OX-2

I SOUTHERN BLOT ANALYSIS OF GENE ARRANGEMENT

SOUTHERN BLOT OF SOUTHERN BLOT OF
RAT DNA HUMAN DNA

Hybridise with rat cDNA
coding region probe

1) ESTIMATE NUMBER OF IDENTIFY HOMOLOGUE
RAT GENES FOR OX-2 IN HUMAN GENOME

2) DETERMINE WHETHER GENES
REARRANGE UPON EXPRESSION

I1 ISOLATION OF A GENOMIC CLONE FOR THE HUMAN OX-2 GENE

RAT O0X-2 cDNA PROBE
(CODING REGION)

Y

SCREEN HUMAN GENOMIC LIBRARY IN EMBL3
COMPLEXITY 400,000 CLONES

Y

ISOLATE 1 POSITIVE CLONE

Y

DETERMINE RESTRICTION MAP

Y

SUBCLONE FRAGMENTS
INTO pAT153

e TS

PRELIMINARY SEQUENCING COMPLETE SEQUENCE
OF DOMAIN I EXON














































A : NUCLEOTIDE SEQUENCE AND TRANSLATE OF THE EXON ENCODING
DOMAIN I OF THE HUMAN OX-2 GENE

Q v Vv T Q b E R E QL Y T T
. . TTATGCTTCCATAGTGCAAGTGGTGACCCAGGATGAAAGAGAGCAGCTGTACACAACT

A S L K €C s L Q N A Q E A L I V T W Q K
GCTTCCTTAAAATGCTCTCTGCAAAATGCCCAGGAAGCCCTCATTGTGACATGGCAGAAA

K K A VvV s P E NM V T F S E NUH G V V I
AAGAAAGCTGTAAGCCCAGAAAACATGGTCACCTTCAGCGAGAACCATGGGGTGGTGATC

Q P A Y K D K I N I T Q L 6L Q N s T 1
CAGCCTGCCTATAAGGACAAGATAAACATTACCCAGCTGGGACTCCAAAACTCAAACATC

T F W N I T L E D E G C Y M C L F N T F
ACCTTCTGGAATATCACCCTGGAGGATGAAGGGTGTTACATGTGTCTCTTCAATACCTTT

G F 6 K I s G T A C L T V Y
GGTTTTGGGAAGATCTCAGGAACGGCCTGCCTCACCGTCTATGGTGAGAATCTCGAG. ..

B : HOMOLOGY BETWEEN RAT AND HUMAN DOMAIN I SEQUENCES

10 20
RAT QVEIVVTQDER|KLILIH{T T A S LIR|C S LIKTT
HUMAN .QIVVTQDERIEQILIY,TTASTUL|KICSLIQNA
30 40 50
QE|IPILI VTWQEKI KIKAVIGIPENMVTIY|S|K A|H
QEIAILI VTWQXKIXKIX KA AV|SIPENMV T|IFISIE N[H
60 70
GVVIQPT|IYKDRINITE|LGILL|NTS|IITTF
GVVIAQPAYKDKIINTITIQILGTIELIQIN|{S T|ITTF
80 90 100

WNTTIUL|DIDEGCYMCLTFNMFGIS|GK|V|S G T
WNITILIEDEGCYNCLTFNT|FGIFIGK|/I|SGT

110

ACLT|L|Y

A CLTVLY
















Table 7.1

CLASSES OF RAT THYMOCYTE cDNA CLONES

Group Number of Represen- Clone Structural Comments
clones in tative length abnormality
this group clone
A 2 pX2/13 2.6 kb 1) insertion
2) deletion
B 2 pX2/28 2.1 kb deletion
C 3 pX2/9 2.1 kb deletion mapped only,
not sequenced
D 3 pX2/24 2.2 kb NONE
E 1 pX2/11 1.7 kb NONE
F 1 pX2/25 1.9 kb NONE Only partially

sequenced


















































































































































































