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1. Introduction

- Immuneoglubuiin light chains isolated from mono-
clonal myeloma proiains from man are made up of
two sections of approxwnately equal length. Unlike
“the constant, C-terminal haii =f » light <~hains, the N-
terminal half is different in each individual. In spite
of this variability a high degree of similarity among
some of the light chains has been found and this has
led to the classification of the human « chains into
3 families or subgroups k[, Il and k111 [E]. Chains
belonging to the same subgroup have generally the
same residue at certain defined pasitions along the
chain, thereby defining one basic sequence for each
of these subgroups [1]. Basic sequences represent
the commonest residues found at given positions in
most, if not all, the members of the subgroup. There
are also ‘hypervariable’ positions {1} and, in addition,
some positions are occupied by either one of two resi-
dues occurring with about equal frequency. These 1at-
ter positibns'when tabulated [2], appeared to be .
linked. These were positions 24, 50, 56, 73, 83, 92
and 100, their nature is shown'in table 1. In at least
one case {position 24, where either glutamine or
arginine is found in proteins of the k[ type) both

forms were found in the sera of all normal individuals.

This as well as the rest of the above mentioned linked
substitutions define two distinct populations of mole-
cules which appear to be coded by non-allelic genes

[3]. Tt was proposed that the two above mentioned

populaticns are two subgroups of k1, kla and x1b [2]."

Myeloma protein Car was selected for Further se-
quence determinations in order to help define the
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two populations and this paper presents the sequence
of this protein {fig. 2). A full report will appear else-
where. :

2. Results and discussion

The myeloma protein Car was carboxymethylated
[4] and fractionated on'a Sephadex G-100 colurn in
5% vfv farmic acid. The separated lighit chains were
fully reduced and carboxymethylated witn jodo
[14C] acetate and hydrolysed with trypsin or pepsin
[3]. The sequence shows that Car belongs to the kb
subgroup. It is the only protein of the &I subgroup
which presents a substitution at position 20. This
substitution correspon s to a single base mutation.
Ancther “low frequency variamt” [5] found in this
pretein is at position 51. 1t also presents substitutions
at positions 10, 28, 34, 46, 81,94 and 1G5 when com-
pared with kI basic sequence. All theseé substituticns
could be the result of one base mutation from the
basic sequence except for position 34 which” requn'es
a two base substitution.

Table 1 compares the subgroups ol xI basic se-
quences brought up to date. At position 73 the kib
protein Ou [13] contains a phenylalanme which is
one of the residues of the basic sequence xla at that
position. On the other hand, proteins Bel [7] and
Scw [10] of the kla subgroup have position 73 sub-
stituted by leucine, which is'the amino acld residue
of the basic sequence rc!b A similar situation applies
to protein Bel at position 83. An extreme situation
is shown. by protein Bi [14] since from the nature of
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Lea- Phe
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Cys Gin Gin Tyr Asp 7 Leu Pro ¥V Thr Phe Gly Gly Thr Lys Val Giu Lys
v v v —
YTy V V— W Gin No —-

Fl.g- 1. Sequences of x-chain subgrovps. xI basic sequence was taken from Milstein and Munro [4] . xIa and xIb basic sequences arc
defied to saccommodate recent data. A Hne means that the residue is the same as that of k1. When none of the several variants
oceur with a frequoncy of at least 2:1 over any of the others, this s shown with a V. When two of several variants gcour with ap-

proximately the same frequency the position iz left blank.

residues 24 and 50 it should be placed in the x1a sub-
grouw; it was included in the xIb on the basis of the
minimal number of required substitutions. The pres-
ence of group-specific residues in proteins of the other
subgroup suggested the possibility of crossing aver be-
twzen genes of different subgroups.

It is generally accepted that there it 10 detectable
cross over between kI and &1 [2] . Tt is possible to
caleulaté whether the frequency of “‘coincident resi-
dues™ i3 greater in the case of the closely related kla
ind kI than between «I'and « 111 subgroups. Using
the data shown in tebles 2 and 3 it is possible to
cal_culate-

a) the frequency of variants of the kI basic se-
guence which coincide with x [l or xIil basic sequences.
The frequency is 3/10(0.300) in each case.

b) the frequency of variants of Il coinciding with
i1 or kI, which are 3/12 {0.250) and 2/8 (0.250),
respectively. Mo table coutaining the group specific
variants of kIl has been made since there are insuffi-
cient sequence data in this subgroup.

The values mentioned above are not significantly
different from the value found for the frequency of
variaat residues occurring in kla and kb which corre-
spond with those in «Ib and xIa, respectively, which
is 7/33 (0.212). 1t has been suggested that the fre-
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- Table y Table 3
_ "7 - Subgroups of x1'basic sequence. Groug specific residues of #I11.
: Refer- Frequency of variants
Protein CHOCS e
U - - Coinciding with
24 50 56 73 B 92 100 Positions Coinciding with neither
«la (1) GIln Asp Thr Phe Tlc Asp T T e e E—
Ag - Gin (6] o «1
gjﬂy -—m——.-q.ln__ Len Phe g:g { ; : 17. WG 1/4 - -
¥ 1
Ay ————-—Ser Gin |9} ;g )g” B - i-}':
W -Gl T N cT bl -
8¢ Gly L Gin (101 29, Val - 14 14
b (1) Arg Ala Ser ten Phe Tyr G 30, Ser - - 1/4
PDog ——— e o o e PP 13} 45. Agg 1/4 - -
Eu . .-.--—Lys e it e (G GI]L [I 1 l 58. nc - —_ ‘i4
Al c—ermemmrmr R ———1 1] 60, "351" - - t/4
Ou e e PR e —- Glx [13) ;‘:- E_'“f . 114 N
Cor —~Lys—— = ~Asn— Pro  This 2. Gy - - 14
paper 14, Brey t/4 - -
Bi  QOin—Asp—Ilic L

—— S [Rp——

- 18]

(1Y Restducs of basic sequence.
A lin¢ means that the numbered cesiduc o
the basie sequence are the same. This line

I the protein and
is interrupted when

adifference accurs and the voriant residuc is incladed,

Table 2

Group specific residues ot kla and x1b.

Pasitivas Frequeney ol vnrtaﬁts
- ey e
Cuodneiding with basic Y Nt coin-
Sequenee " viding
ki P L I S 1 1 | Y | t O
" ol L
L alh!h[]}_ 1f6 ) )
50 Asp - ¢ v Gy 15
3 Ala 16 - ¢ ¢ 1 Lys2/6
s | D . 15 IS -  Ala1/5
L e - e e L&
n | rhe &5 M5 M5!
3 Lo PETR T I
R} e - t/5 : §I18
bippe - - - '3
9 Asp - - I
: Tyr - - - Asn 1/6

A Saene redidue as the one of <11 basie sequence.

RN,

L Sane restdue as the une of 1L basic sequence,

@ hasigned residue in basic *equence.

4} Bame rosidue as the one of x1 hasic ssquence.
b} Same residue as the one of « 11 basic sequence.

quency of evossing over will be higher between close-
ly similar genes than between less similar ones. There
yre 6 amina aeid differences between the basic se-
quences of kla and kb, 29 between k! and kU and 24
between k1 and K EE In spite of this, there is no de-
tectable ingrease in frequency of apparent crossing
vver as measured by the ogeurrence of group specific
residues charecteristic of another subgroup. However
the frequency of such apparent cross overs is higher
thun would be expegted from rundom single-point
mubition, which is of the order of 1/6 (0.167). 1t is
possible, us sugpested by others {157, that this depay-
ture Fronm randomaiess is nuinly due to selective pres-
sures far the maintenance of a correct tertiary
structure.
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